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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuebHOMy mpeamery "buonorus" (manee - O6uosorusi) Ha ypOBHE CPEIHETO
obmiero obpa3oBanus pazpadorana Ha ocHoBe DepepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6
obpaszoBannu B Poccuiickoit ®enepamuuy, ®I'OC COO, KoHuenuwmu mnpenogaBaHus y4eOHOTO
npenMera «bronorusy) 1 OCHOBHBIX MOJOKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnsiii mpeamer «buonorus» yrimyonéunoro yposus uszydenus (10—-11 xmaccel) sBusieTcs
OHUM W3 KOMIIOHEHTOB HpeaMeTHoW obnactu «EcTtecTBeHHO-Hay4Hble mnpenmeTs. CoriacHo
nonoxenusM GI'OC COO npodunsHbie yueOHBIE PEIMEThI, U3ydYaeMble Ha YIIIyOJIEHHOM ypOBHE,
SIBISIFOTCS  crtocoboM muddepeHnmrany o0ydeHHs: Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHHs H
npuU3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM OOIIMM, CPEIHHM
npoeCCHOHATBHBIM U BBICHIMM 00pa3oBaHueM. B To e BpeMsi KaXAblii M3 3TUX Y4YEeOHBIX
MpeIMETOB JOJKeH OBbITh OPHEHTUPOBAH Ha MPUOPUTETHOE pelIeHHE O00pa30BaTeIbHBIX,
BOCIHUTATENIbHBIX W pa3BUBAIOIIMX 3a/lady, CBS3aHHBIX C MpodopueHTalHe o0ydyaroumxes Hu
CTHUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOH 00JacTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[IporpamMma mo yue6HOMy mpeamery "buonorus" mgaér mpenctaBieHHe O LM U 3aJadyax
u3ydeHusi yuyeOHoro mnpeamera «buonorus» Ha yrinyOnéHHOM ypoBHE, OmpeaensieT 00s3aTeNbHOe
(MHBapuUaHTHOE) MPEIMETHOE COJAEpKAHME, €ro CTPYKTypUpOBaHHE [0 pas3ieiaM U Temawm,
pacnpeziesieHue 1o KjaccaM, PeKOMEH]IyeT IOCIeA0BaTelbHOCTh U3yUeHUsl yueOHOro MaTepuasia ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKH Y4eOHOro Mpoliecca, BO3PACTHBIX
0coOeHHOCTeH oOydvaromuxcsi. B mporpamme mo Guonoruu peain3oBaH MPUHIMIT TPEEMCTBEHHOCTH
C HU3ydeHMEM OWOJIOrMM Ha YpOBHE OCHOBHOIO 00uero oOpa3oBaHus, Ornaromaps dyemy
[IPOCMATPUBAETCS HANPABICHHOCTh HA IOCIEAYIOLIEE pa3BUTHE OWOJOIMYECKUX 3HaHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTUYECKOTO
MBILUIEHUS, TPEICTaBIEHUI O 3710pOBOM 00pa3e JKM3HHU, Ha BOCHUTAHUE OEPEKHOTO OTHOIICHUS K
OKpY’KaloIllel MpUpOJIHON cpene. B mporpamme mo OWONOTHH TakKe TOKa3aHbl BO3MOXKHOCTH
yueOHoro mnpeamera «buonorus» B peamusauuu TpeboBanuit ®PI'OC COO k mIaHUpPyEMbIM
JTUYHOCTHBIM, METANpEeJAMETHBIM U TpPEIMETHBIM pe3ylbTaTaM oOy4deHHss U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yU4€OHO-TI03HABATEIbHON NEATEILHOCTH 00YYarOIUXCs M0 OCBOEHUIO COMIEPKaHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPeAHETO 00I1Iero 00pa3oBaHusl.

VYuebnsiii mpeamer «buonorus» Ha ypOBHE CPEIHETO OOIIEero 00pa3oBaHUs 3aBEpIIacT
Ouosjoruueckoe oOpa3oBaHHE B IIKOJE W OPHUEHTUPOBAH HA pACHIMpPEHUE U YIIIyOlieHHWEe 3HAHHMA
o0yyaroImuxcs 0 XUBOU MPHUPOJIE, OCHOBAX MOJIEKYJISPHOM M KIETOUHOW OMOJIOrHH, SMOPUOIOTHU U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKINH, OMOTEXHOIOTHH, IBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTHH.

N3yuyenne yueOHoro mpeamera «buosiorus» Ha yriiy0JeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaOLIMXCS K MOCIEAYIOIEMY MOJyYeHHI0 OMOJIOrHYecKoro o0pa3oBaHus B By3aX U
OpraHu3alMsIX CpeAHero npodeccuoHanbHOro obpaszoBaHus. OCHOBY €ro COAEp)KaHHUs COCTaBIISIET
cucTeMa OMOJIOTUYECKUX 3HAHWH, MONYYEHHBIX TPU W3YYCHUH OOYUYaAIOIIMMHUCS COOTBETCTBYOIINX
CHUCTEMATHYECKUX pa3/ieJIOB OMOJIOTMH Ha ypPOBHE OCHOBHOTO o0miero ooOpaszoBanusi, B 10-11
KJIaccaxX 3TH 3HAHUA MOMYYaloT pa3BUTHE. Tak, pacIUpeHbl U yriIyOJIeHbl OMOIOTUYECKUE 3HAHUSI O
pacTeHUSIX, KUBOTHBIX, TprbOax, OaKTepusx, OpraHu3Me YeJI0BeKa, OOIINX 3aKOHOMEPHOCTSX KU3HHU,
JIOTIOJTHUTEBHO BKJIIOUYEHBI OWOJIOTMYECKHE CBEIACHMS MPUKIATHOIO W IMOHCKOBOIO XapakTepa,
KOTOpBIE MOXHO MCIIOJIb30BAaTh KaK OPUEHTUPHI IS MOCIeIytolIero Beidopa nmpodeccun. BozmoxHna
TaK)Ke WHTerpamus OWOJOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMH 3HAHUSMH, MOJYYCHHBIMH
00y4aroIUMUCs TPU U3YYeHUU (DU3HKHU, XUMUH, Teorpaduu 1 MaTEMaTHKH.



CrtpykTypa mporpammsl 1o yueOHoMy nipeameTy "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIH
Y DBOJIOLNMOHHBIA MOAXOABI K w3ydeHUIo Owuonoruu. COrnacHO UM, H3YYarOTCs CBOWCTBA H
3aKOHOMEPHOCTH, XapaKTEpHBIE MJisi KUBBIX CHUCTEM pPA3HOrO YPOBHS OpraHU3alldd, SBOJIOIUU
OpPraHMYECKOTo MHpa Ha 3emiie, COXpaHEHUs OMOJIOrMYecKoro pasHooOpasus ruianersl. Tak, B 10
KJIAaCCe M3Y4YaloTCS OCHOBBI MOJICKYJISIPHOM U KJIETOYHOW OMOJIOTHH, 3MOPHOJIOTUU U OHOJIOTHH
pPa3BUTHUS, TCHETUKUA U CEICKIUU, OMOTEXHOJOTHH U CHHTETUYECKOW OMOJIOTHH, aKTyaIH3UPYIOTCS
3HaHUS OOydarolmmxcs Mo OOTaHWKE, 300JI0THMH, aHAaTOMUH, (u3moioruu denoeka. B 11 kmacce
M3YyYaroTcsl 3BOJIOIMOHHOE YU€HHEe, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYueOubiii mnpeamer «buonorus» mpu3BaH 00ECHEYUTH OCBOCHHE OOYYaIOLIUMUCS
OMOJIOTUYECKUX TEOPUI U 3aKOHOB, MJIEH, MPUHLIMUIIOB U MPABUII, JISKAIINX B OCHOBE COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KapTUHBI MHUPa, 3HAHUN O CTPOSHUHU, MHOTOOOPA3HH M OCOOCHHOCTSIX KJICTKH,
opranusma, TMOMYJALWN, OHOLEHO03a, SKOCHCTEMBbl, O BBIJAIOIIUXCI HAYYHBIX JIOCTHXKEHUSX,
COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTMH, MPUKIATHBIX acHeKTax OWoioruueckux 3HaHuid. [ns
Pa3BUTHS U TIOJIEPKAHMS HHTEpeca 00yJaronuxcsi K OMOJIOTUM HapsIIy CO 3HAUUTEIIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepHalla B COACPKAHUU IPOrpaMMbl 110 OMOJIOTUHU ITPELYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAaHOBJIECHHS M Pa3BUTHs TOM WJIM MHOM 00MacTu OMOJOTHH, BKJIAJIOM OT€YECTBEHHBIX U
3apyOexHBIX YUEHBIX B PEIICHUE BAKHEHIINX OUOIIOTUYECKUX U SKOJIOTHYECKUX MPOOIeM.

Henp uzydenust yueOHoOro mnpeamera «buonorus» Ha yriiyOJI€HHOM YPOBHE — OBJIAJIEHUE
00yJaroMUMUCS 3HAHUSIMA O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHW3aIli KUBBIX CHCTEM Pa3HOTO
paHra W MpuOOpeTeHHe YMEHUH WCIONb30BaTh OSTH 3HaHMS B (OPMUPOBAHMM HHTEpeca K
ornpeaenéHHoi o0nacTu npodeccuoHANIBHOMN IesTebHOCTH, CBI3aHHOM ¢ OMOJIOTHEH, WK K BBIOOPY
y4e0HOTO 3aBEICHUS ISl TPOJODKEHHS OMOJIOTHYECKOT0 00pa30BaHMsL.

Joctikenne 1enu u3ydeHws ydeOHoro mnpeamera «buosorusi» Ha yriayOiaEéHHOM ypoBHE
o0ecreunBaeTcs peleHueM CIeAYOIUX 3a/1ay:

OCBOEHHE OOYYAIONIMMHUCS CUCTEMBI OMOJOTHYECKHX 3HAHUN: 00 OCHOBHBIX OHMOIOTUYECKUX
TEOPHSIX, KOHIICTIIIUSAX, THUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX M TMpaBWIAX, COCTaBIISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOEHMHM, MHOTOOOpa3uu U OCOOEHHOCTSIX
OMOJOTMYECKNX CHUCTeM (KJIeTKa, OpraHu3M, MOMyJsius, BUI, OuoreomeHos, Ouocdepa); o
BBIIAIOIINXCS] OTKPBITUAX  COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTH;

O3HaKOMJIEHHE O0YyYaroUIMXcs ¢ METOJAaMH MO3HaHUs KUBOW MPUPOJIBI: UCCIEI0BATEIbCKUMHU
MeTOJaMHi OMOJIOTMUECKUX HAYK (MOJIEKYJIIPHOU M KJIETOUYHON OMOJIOTUH, SMOPHOJIOTHH ¥ OMOJIOTHN
pa3BUTHSA, TEHETUKU U CENEKIUH, OMOTEXHOJOTHH U CHUHTETUYECKOW OHMOJOTHH, TMaleOHTOJOTHH,
DKOJIOTMH); METOJaMH CaMOCTOSITEIbHOTO TPOBEACHUS OHOJOTHYECKUX HCCICIOBAaHUN B
nmabopaTopuu U B ipupojie (HabIoAeHIe, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIQJICHHE OOYYAIOMMUCS YMEHUSMH: CaMOCTOSITEIPHO HAaXOJWTh, AHAIU3UPOBATH U
MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIINIO; TMOIH30BATHCSI OMOIOTHYECKOW TEPMUHOIOTUEH H
CUMBOJIMKOH; yCTaHABIUBATh CBSI3b MEXKIY Pa3BUTHEM OHMOJIOTUU U COIUATBHO-DPKOHOMUYECKUMU H
9KOJIOTMYECKUMHU MpoOJIeMaMH YeJIOBEYECTBA; OLCHUBATh IOCIEACTBHUSI CBOEU NEATENbHOCTH IO
OTHONICHHWIO K OKpY’Kalolllel NpUpOJHONW cpele, COOCTBEHHOMY 3J0pPOBbIO M 3/10pPOBBIO
OKpYXaloIIMX Jrojel; OOOCHOBBIBAaTH M COONIONATh MeEphl MNPOPMIAKTHKU HHQPEKIINOHHBIX
3a0oneBaHui, TpaBuUiia TOBEAEHUS B TpUpPOJAE M obOecreueHUs: 0e30MacHOCTH COOCTBEHHOM
KU3HEICSITCIIbBHOCTH B UYPE3BBIUYAHHBIX CHTYalMsIX TPUPOJHOTO M TEXHOTEHHOTO XapakKTepa;
XapaKTEPU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH,

pa3BuTHE Yy OOYYalOUIMXCsS HHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEW B Mpoliecce
3HAKOMCTBAa C BBIJAIONIMMHUCS OTKPBITUSMH KM COBPEMEHHBIMH HCCIIEIOBAaHUSMU B OHOIOTHUH,
pelaeMpIMi €10 MpoOJjeMaMH, METOJ0JIOTHEH OHOJOTHYECKOr0 HCCIEOBaHMs, IPOBEIECHUS



SKCIIEPUMEHTAJIbHBIX  HCCIECIOBAaHHMM, pelieHus OMOJOTMYecKMX  3a/lad, MOJEIUPOBAHUS
OMO0JIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYArOIIMXCsS LEHHOCTHOTO OTHOUICHMS K JKUBOW MPUPOAE B LIEJIOM H K
OTJENbHBIM €€ 00BEKTaM U ABJICHUSM; (POPMHUPOBAHHE IKOJIOTUYECKOM, FTEHETUUECKO I'PaMOTHOCTH,
o01ieil KyJabTyphl TOBEICHUS B IPUPO/IC; MHTETPAIIMN €CTECTBEHHO-HAYYHbIX 3HAHUM;

npuodpeTeHne OO0yYarOIMMHUCS KOMIIETEHTHOCTH B PAIllMOHAJIBHOM IPHUPOJOIOIB30BAHHU
(cobOuroieHre TIpaBWII MOBEACHUS B TIPUPOJIC, OXPAHBI BUIOB, SKOCUCTEM, OMOCHEPHI), COXpaHCHUH
COOCTBEHHOT'O 3[I0POBBSl U 3I0POBbSl OKPYXAlOMMX JoJeill (coOmiofeHus Mep NpOPHIAKTUKH
3a0onieBaHui, oOecredyeHrne O€30MAaCHOCTH JKU3HEICSATENIbHOCTH B YPE3BBIUANHBIX CHTYaLUsX
MPUPOJHOTO M TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIIOJIb30BAaHUS OWOJIOTMYECKUX 3HAHUU H
YMEHHH B IMOBCEHEBHOW KU3HU;

CO3/IaHH€ YCIOBUHM JUIsi OCO3HAaHHOTO BbIOOpa  OOydYalOIIMMHUCS  WHAUBHIYaJbHOM
o0pa3oBaTeNbHOM  TPAeKTOPUH,  CIIOCOOCTBYIOIICH  MOCIEAYIOIIEMY  MPOQPECCHOHATBHOMY
CaMOOINPEEIICHNIO, B COOTBETCTBUU C UHJIMBUYaJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU PETUOHA.

OOm1ee 4nciIo YacoB, OTBEIEHHBIX HAa M3y4eHHE OMOJIOTUM Ha YTriyOJIEHHOM YPOBHE CPEIHETO
obmero oopa3oBanus, coctasisieT 272 Jaca: B 10 kimacce — 136 vaca (4 yaca B Henento), B 11 kiacce
— 136 yaca (4 gaca B HEJIETIIO).

B 10-11 knmaccax no6asieH 1 yac u3 MIKOJBHOTO KOMIIOHEHTA, YTO PACIHIMPSET U YIIIyOlseT
coJiep)kaHue y4yeOHOro maTepuania, 4YTo Ja€T BO3MOXHOCTb HE TOJBKO MOBBIIIATh KAYECTBO 3HAHUM
oOydarolmuxcsi M HMX HHTepeC K HW3YYCHHIO OWOJOTMHM, HO ¥ pa3BUBaThb WHJIWBUIyalbHBIC
CIIOCOOHOCTH 00yYaIOITHXCS.

Ot60p opraHn3anuoHHBIX (HOPM, METOZOB U CPEICTB 00yUeHUSI OUOJIOTHH OCYIIECTBISIETCS C
ya€TtoM crnenuuKu ero coiep)kaHusi M HAMpaBICHHOCTH Ha TMPOJOJIKCHHE OHOIIOTHYECKOTO
o0pa3oBaHMs B OPTaHU3ANUIX CPEIHETO MPOPECCHOHATBHOTO U BBICIIIETO 00OPa30BaHHUS.

OO0s3aTenbHBIM YCIOBUEM MpU OOyYeHMHM OHMOJOTMHM Ha YIIIyOJEHHOM YpPOBHE SBIISETCS
IpoBe/ieHue 1abopaTOPHBIX U MPAKTUYECKUX paboT. Taxxke yyacTue oOy4yarolMXCsl B BBIIOJIHEHUH
MIPOEKTHBIX U yueOHO-UCCIIEOBATEIbCKUX PadOT, TEMAaTHKa KOTOPBIX ONPEAENseTCs YYUTelleM Ha
OCHOBE MMEIOIINXCS MaTePUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue mporpamMmsl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY IOCYJapPCTBEHHOMN
urorosoi arrectanuu (I'NA).

Tema 1. Buosiorus kak Hayka

CoBpemenHass Ouosiorusi — KOMIUIEKCHass Hayka. KpaTkas uctopusi pa3BUTHS OWOJIOTHU.
Y4eHble-OM0JIOTH ¥ UX BKJIaJl B CO3/IaHUE COBPEMEHHOW HAyYHOW KapTUHBI Mupa buonoruueckue
HAayKd W U3y4aeMble UMH TMpobiembl. DyHIaMEHTANbHBIC, MPHUKIAJHBIC U TOUCKOBHIC HAyYHBIC
uccienoBanus B ouonoruu. CBsA3b OUOJIOTHH C IPYTMMH HayKamu. BEIOTHEHHE 3aKOHOB (DH3UKU U
XUMUU B )KUBOU IPUPOJIE.

3HaueHnue Ouosiornd B (GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTUHBI MUDA.
[Ipodeccuu, cBsi3anHbIe C OuosorMeld. 3HAYeHHWE OWONOTHH B TIPAKTHYECKOH EATCIBHOCTH
YEJIOBEKA: MEUIIMHE, CEIILCKOM X035MCTBE, TPOMBIIIUICHHOCTH, OXpaHe IPUPOIBIL.

JdeMoHcTpanun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. HapBun, V. I'apseit, I
Mennens, B. U. Bepunanckuii, U. I1. [1aBnos, U. 1. Meunukos, H. 1. Basusnos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipel u cxembl: «CBs3b OMOJNOTHHM C APYTMMU HaykaMm», «CucreMa OHOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbI U UX U3YYEeHHUE

JKuBbie cucTteMbl Kak npeaMer uzydeHus: owosoruu. CBOMCTBA JKMBBIX CHUCTEM: E€IHHCTBO

XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CIOXKHOCTh U YHOPAIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIPOM3BEIEHHUE, Pa3IpakUMOCTb, U3MEHYMBOCTb, POCT U
pa3BUTHE.

YPpOBHHM OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIA, TKAHEBBIN, OPraHU3MEHHBIM,

MOMYJISIIMOHHO-BUIOBOM, OKOCHCTEMHBIN (OHoreoneHoTuueckuit), OuochepHpiii. JKu3Hb Kak
ouonornueckuit ¢deHomeH. OmpeneneHus] KU3HU, CBOMCTBA JKMBOTO, MPOSBIEHUS JKU3HU M HX

xapakrepucTtuka. [Ipomneccel, mpoucxonsiue B KUBbIX cucTeMax. OCHOBHbIE NPU3HAKH MKUBOTO.

XKuznp kak ¢opma cymiecTBoBaHUs Marepuu. Hayku, u3ydaroiiue »HUBbIE€ CHCTEMbl Ha pa3HbIX

YPOBHSIX OpraHu3aluu.

N3yuenne xuBbix cucteM. OOBEKTHl M3y4yeHUsl Ouonoruv. Meronpl OMOJIIOTMYECKON HAYKH.
HaGmtonenue, u3mMepeHue, 3KCIIEpUMEHT, CUCTeMaTu3anus, MetaaHanus. [londarue o 3aBucUMOi u
HE3aBHUCUMOM IepeMeHHOU. [lmanupoBanue skcnepumenTta. llocTaHOoBKa M IIpOBEpKa THIIOTES.
Hyneas runoresa. [lonstue BoIOOpKkH U €€ nocToBepHOCTh. Pa3dpoc B OMOIIOTMYECKUX JTaHHBIX.
OneHka JOCTOBEPHOCTH TMOJNYUYEHHBIX pe3yabTaToB. [IpUYMHBI HCKaKE€HUS  Pe3yJIbTaTOB
sKcriepuMeHTa. [loHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubl u cxeMbl: «OCHOBHBIE TIPU3HAKHU KU3HWY», «bruonorndyeckue cucrems», «CBOWCTBA
KUBOM Marepum», «YpPOBHM OpraHM3alUu >KUBOM NpHUpoAbD», «CTPOEHHE >KUBOTHOM KIIETKHY,
«Tkann KuBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOTO0 OpraHu3zma», «buoreoueHosy,
«buocdepar, «MeToabl H3ydeHuUs KUBOU TPUPOJIBI.

O6opynoBanue: jJabopaTopHOe 00OpYyIOBaHME MJisi TPOBEICHUs HAOIIOECHUN, W3MEpPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb3oBaHWe pa3IUMYHBIX METOAOB MPU H3YUYEHUU IKHUBBIX
CUCTEM.




Tema 3. brosorus Kierku

Knerka — CTpyKTYpHO-(QYHKUMOHANbHAs €IWHHIA >KUBOTO. MCTOpUs OTKPBITHS KIIETKH.
Pabotet P. I'yka, A. JleBenryka. Kiuerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NTOJIOXKECHHSI COBPEMEHHOM KIIETOYHOU Teopuu. KileTouHas Teopus B CBETE€ COBPEMEHHBIX
JAHHBIX O CTPOEHUU U QYHKIMAX KIETKU. Teopus cumbduozenesa

Metoabl  MOJEKYJISPHOM M  KIETOYHOM OWMOJIOTMH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodope3,  METOA  MEYEHBIX  aroMoB,  AuddepeHnuanbHoe  MeHTPUQYTUpPOBaHUE,
KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAs MHKPOCKOIUS.
Kongokanvnas muxpockonusn. Bumanvnoe (npuoicusnennoe) uzyuenue kiemokx. COBpEMEHHBIE
METO/]Ibl U3YUEHUS KIETKH.

JdemMoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOW MHKPOCKOID», «DJEKTPOHHBIM MHUKpPOCKOM», «lMcTopus
Pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opyoBaHMe: CBETOBOM MHUKPOCKOII, MHUKPONpENapaTrbl pPaCTUTENIbHbIX, MXUBOTHBIX M
OaKTepHATIbHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue MeTOJOB KIETOYHOM Ouosnoruu (Xxpomarorpadus,
anekTpodopes, nuddepennuanpHoe neHTpudyruposanne, [TLP)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKU

PazHooOpa3zue HEOpraHMYecKMX COEJMHEHUH B KJIETKE W HUX pojdb B Ipolieccax
KU3HEICATSIbHOCTH U CTPYKTYPUPOBAHUU KUBOr0. XMMHUYECKUN COCTAaB KIETKU. Makpo-, MUKpoO- 1
yJIbTPAaMUKPO3JIEMEHTHI. Bosia 1 €€ posib Kak pacTBOPUTENIS, PEareHTa, y4acTue B CTPYKTYpUPOBAHUU
KJIETKH, TeIUIoperyisauuu. MuHepanbHble BEIIeCTBAa KIETKH, UX Ouosiornyeckas poib. Poib
KaTHOHOB U aHMOHOB B KJeTKe. [ uapoduibHOCTh ¥ ruIpohoOHOCTb.

Oprannueckue BellecTBa KIETKH. buosornueckue mnosmMepsl. [loHATHE O pEryiaspHbIX U
HEeperyJspHbIX OuononuMepax. benku. AMHUHOKUCIOTHBIM cocTaB OenkoB. CTpyKTypbl OelKOBOI
Mouiekyibl. [lepBuuHas cTpykTypa Oenka, nenThaHas cBA3b. BTOpHuYHas, TpeTH4Hasl, YeTBEPTUUHAS
cTpykTypbl. [lenarypauus. CoiictBa 6enkoB. Kiaccudukauus 6enkoB. buonornyeckue ¢yHKIMu
6enkoB. [Ipuonui.

VYrneBonbl. MoHOCaxapuabl, aucaxapujibl, OJUTrocaxapuabl U moiucaxapuasl. OOmmi riaH
CTpOEHUS U (PU3MKO-XUMHUYECKHE CBOMCTBA YIJIeBOJOB. bruonoruueckue GpyHKIUN yTI€BOJOB.

JIumuasl. ['uapodunsHo-ruapodobHbIe cBoiicTBa. Kiaccudukanus mununos. Tpurauiepuasl,
¢dochonunuapl, BOckH, cTepouabl. buonoruueckue ¢QyHkuM saunuaoB. OOmme cBoiicTBa
OMOJIOrMYEeCKHX MEMOpaH — TEKy4€eCTh, CIIOCOOHOCTh K CAaMO3aMbIKaHUIO, TIOJTYTIPOHUIIAEMOCTb.

HyxnenHoBble KHMCIOTHI KaK HOCHUTEIM WHGOpMallMu B KJIETKE W OPraHu3Me B IIEJIOM.
Hyxneunossie kucnotsl. JJHK u PHK. Crpoenune HyxienHoBbIx kuciorT. Hykmeorunsl. [IpuHnun
komruieMentapHoctu.  IlpaBuno  Yaprapda. Crpykrypa JHK —  naBoifHas  crimpains.
Mectonaxoxaenue u Ouonornuyeckue ¢ynknuu JIHK. Buast PHK. ®ynkuuu PHK B kinerke.
Otnnyus JIHK ot PHK 1o cTpoeHuto u 6Mon0ruueckumM cBoiicTBam

Crpoenne Monekynsl AT®. Makposprudyeckue cBsizu B Moisiekyiae AT®. buonormueckue
¢yukuun  AT®. BoccraHoBieHHbIE TEPEHOCUMKH, MX (QYHKUMHM B  KIeTKe. /[pyeue
nykneosuompughocpamor (HT®@). Cexpenuponanue JIHK. Memoowvr eenomuxu, mpanckpunmomuxu,

NPOMEOMUKU.

CrtpykTypHast Ouomnorusi: OWOXMMHUYECKHE U OHO(DU3MUECKHE WCCIEAOBaHUS COCTaBa M
IIPOCTPAHCTBEHHOW CTPYKTYpbI OnoMoneKyl. Mooenuposanue cmpykmypol u yHKYuLl 6UOMONEKY U
ux xomnaekcog. Komnvtomepnoiii ousaiin u opeaHuveckuu cunmes OUOMONEKYN U UX HEeNPpUPOOHBIX
AHAN0208.



JdemoHcTpauuu

Iloptpersr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Vunkunc, P. ®panxiun, @. Conrep, C.
IIpy3unep.

Huarpammbl:  «Pacnpenenenne  XMMHUYECKHX  DJIEMEHTOB B HEXHBOM  MPUPOIEH,
«Pacnipenenenue XuMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEY.

Tabmuuper u  cxembl: «llepuonnueckas TabauMLIa XUMHUYECKHUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «BemecTBa B cocTaBe opraHu3mMoBy, «CTpoeHHe MOJIEKYJIb Oenka», « CTpYKTYphI
0enkoBOil MoOJeKkynb», «CTpoeHHe MOJIEKYd YIieBoAoB», «CTpoeHHe MOJIEeKyl JHUIHA0BY,
«HyxJienHoBBIE KUCIOTHIY, «CTpoeHrEe MOIEKYIbl ATD.

ObopynoBanue: XUMUYECKas OCy1a U 000py10BaHHE.

JlaGopaTopnasi pabota «O0HapyXkeHHE OCITKOB C TIOMOIIbIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHnass paGora «lccinenoBaHue HYKJIEWHOBBIX KHCJOT, BBIIEICHHBIX W3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KIETKH

Tunbl KIeTok: syKapuoTHyecKas W MpokapuoTHueckas. CTpyKTypHO-(yHKIIMOHAIBHBIC
00pa3oBaHMsI KIETKH.

Crtpoenue mnpokapuotudeckon kietku. Popma u pasmepsl. Knaccudukanus Gakrepuit mo dopme
KICTKH W _OCOOCHHOCTSIM Merabonm3ma. Kierounas crenka Oakrepwii u  apxeid. CrpoeHue
LUTOIJIa3MbI OaKTEepHUaIbHOW KJIETKH; OpraHU3aIis MeTa0oJan3Ma y MPOKapuoT (crocoObl NUTaHMS,
OTHOILIEHWE K Kuciopony). ['eHerndeckuii ammapat Oakrtepuil. CropooOpaszoBanme. PasmHokeHue
(menenrie M monioBoil mporecc). OCOOEHHOCTH CTPOEHUs TeTepoTpodHO H  aBTOTPOPHOU
MIPOKApUOTUYECKUX KJIETOK. MecTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE BSyKapuoTHdeckoi kieTku. Ilmasmaruueckas memOpaHa
(mna3manemma). CrpykTypa Iuia3Mathyecko  memOpanbl.  TpaHcmopT — BellecTB — uepes
I1a3MaTHYecKyl0 MeMmOpaHy: mnaccuBHbIM (quddy3us, obneryéHHas auddys3us), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIM aKTUBHBIA TpaHcnopT). Ilomymponumnaemocts MemOpanbl. Pabota
HaTpUI-KaIMeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, ¢aronuro3. Dk3ouuTo3. KierouHas cTeHka.

CrpykTypa v QyHKIIUU KJIETOUHON CTEHKHU PACTEHUM, TPUOOB.

Huronnazma. I[lutozoms. [urockenmer. JIBwkeHue 1uTOIUIa3Mbl. OpraHoWabl KIETKH
Knaccudukanus opranounnoB. OcoGEHHOCTH CTPYKTYPHOW OpraHu3alud U (QYHKIMM OTJEJIBHBIX
OpraHouj10B kJaeTkH. [TporcxoxkaeHne opraHou0B B MPOLIECCE OHTO- U (hUIIOTEHE3a.

OnHoMeMOpaHHbIe OPraHOUABI KJIETKU: 3HoMIa3MaTnyeckas cetb (O11C), anmapat [Nonbaxwy,
JU30COMBI, UX CTpoeHHe M (QyHKUIUU. B3auMocBA3b OJHOMEMOpPAHHBIX OpPraHOWJIOB KIIETKH.

CrtpoeHue TpaHyJIsIpHOTO peTukyinyma. Mexanusm wuanpaénenus 6enkose 6 OIIC. Cuntes
pacTBOopuMBIX  OenkoB.  CuHTe3  KIETOYHbIX ~ MeMOpaH.  [mankuil  (arpaHy’ssipHBIN)
sHAOIUIa3MaTHUeckuil petukynyMm. CekperopHas ¢yHkuus annapara [onbmxu. Moougduxayus
benxos 6 annapame I'onvoxcu. Copmuposka benkog ¢ annapame I onv0ocu. TpaHCTIOPT BEIIECTB B
KJieTke. Bakyonu pactutensHbIx kiietok. Kinerounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMABI  KJIETKU: MHUTOXOHJPHH, IUIACTUIBL  [Ipoucxodcoenue
mumoxonopuii u naacmuo. Cumobuoecenes (K.C. Mepeosckosckuu, JI. Mapeynuc). CtpoeHue u
GYHKIMM ~ MUTOXOHAPWUH W TuiacTuna. [lepBU4HBIE, BTOPUYHBIE W  CIIOXKHBIC ILIACTHIBI
(OTOCUHTE3UPYIOIIUX SyKapuOT. XIIOPOILIACThI, XPOMOIIJIACTHI, JIEHKOIUIACTHI BHICIIUX PACTEHUI.

HememOpanuble opranouabl kinetku CTpoeHue M (QYHKIMHM HEMEMOpPaHHBIX OPraHOWIOB
kietku.  PubGocombl.  Ilpomesicymounvie  gpunamenmol.  MuxpoduiameHTsl.  Axkmunoswvie
Muxkpoguramenmol. MpbllIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEMbIULEYHbIX — KIEMOK.
MuxkpotpyOouku. Knerounsiit mentp. CrpoeHMe U JBUXKEHHE IKTYTHKOB M  PECHUYEK.



MuxkpoTtpyOouku nutoruiasMel. LleHTpuons. benku, accoyuupoeannvie ¢ Mukpoguiamenmamu u
Mmurpompybouxkamu. MomopHvle 6enxu.

Snpo. O6osouka sapa, XpOMAaTHH, KapuoIiasMma, SAPBIMIKA, WX CTPOEHHE M (DYHKIUH.
SnepHblil 6enkoBbIil MaTpukc. IIpocTpaHCcTBEHHOE pacioyloKeHUEe XPOMOCOM B MHTEp(ha3HOM sijpe.
Dyxpomamun u eemepoxpomamun. benku XpoMaTUHa — TUCTOHBL. JuHamuka s0epHOl 000I0UKU 6
mumo3se. Hoepuvlil mpancnopm.

Knerounbie BkmtoyeHus. KX 3HaueHWE M poib B MeTabonau3me kieTok. CpaBHUTEIbHAS
XapaKTepUCTHUKA KJIETOK 3YKAPHOT (PacTUTENIbHON, )KUBOTHOM, T'PUOHOIA).

JdemoHcTpauuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuupl u cxempl: «CTpOEHHE 3YKAPUOTUUYECKON KIETKN», «CTpPOEHHE KUBOTHOM KIIETKWY,
«CtpoeHne  pacTUTENbHOM  KIETKW», «CTpoeHue MHUTOXOHIpUW», <«Sapo», «CtpoeHue
IIPOKAPUOTUYECKON KIETKM».

OO6opynoBaHue: CBETOBOH MHMKPOCKOI, MUKpOIIpENapaThl pacTUTENbHbBIX, JKUBOTHBIX KIIETOK,
MUKpoInpernaparbl 0aKTepHalIbHbIX KJIETOK.

JlaGopatopHas padora «l3yueHue cTpoeHUs KJIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTnuyeckas padora «/3yyeHue CBONCTB KJIIETOYHONH MEMOpPaHBbI».

JlabopaTopnasi padora «lccnenoBanue IuiasMoiu3a M JEIUIa3MOJIM3a B PaCTUTENIbHBIX
KJIETKax».

IIpakTnueckas padora «/3yyeHue ABMXKEHHsI LUTOILIA3MbI B PACTUTEJIBHBIX KJIETKAX».

Tema 6. O0MeH BeliecTB U NMpeBpalllecHHe YJHEPTUU B KJIETKe

AccMMWIISIIAS M JTUCCUMWIISALUS — JIB€ CTOPOHBI MeTabonmm3Ma. Tumbl oOMeHa BelIeCTB:
aBTOTPOGHBIA M TreTepoTpodHBIA. YUyacThe KUCIOpoaa B OOMEHHBIX MpoIleccax. JDHEPreTHIeCcKoe
obecnieueHue kieTku: npespamieHrne AT® B oOMeHHbIX nponeccax. Makpo3prudeckue CBsA3u. JTarbl
DHEpPreTU4eckoro  oOMeHa, paciieryieHue  1ioko3bl.  DocdopunupoBanue.  OcoOeHHOCTH
MeTabonu3ma y Oaktepuil ¥ rpuOoB. DepMEHTATUBHBIA XapakTep pEaKIHUil KJIETOYHOTOo
MeTtabonusma. OepMeHTHl, UX CTPOEHHE, CBOICTBA M MexaHu3M aencTBus. Kodepmentsl. OTnnuus
(epMEeHTOB OT HEOPraHWYECKHUX KaTaJu3aTopoB. benku-akTuBaTOpbl U OEIKU-MHTHOUTOPBHI.
3aBHCUMOCTB CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMNA OT Pa3IUUHBIX (PaKTOPOB.

ABTOTpOGHBIN TUD 0OOMEHA BEIIECTB.

[lepBHYHBI CUHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. POTOCHHTE3. AHOKCUCEHHbIU U OKCUCEHHbIU
gomocunmes y 6axmepuii. Ceemocoouparowjue nueMeHmsl U nueMeHmol peakxyuonnozo yenmpa. Poip
XJIOPOIUIAaCTOB B mporecce ¢orocunte3a. CBeroBas U TeMmHOBas (a3bl.  OKUCIUTEIHHOE
dbochopunuposanue. Dotocucrembl. DoTonu3  BojbL.  DNEKTPOHHO-TPAHCIOPTHAS  CHUCTEMA.
[epenocunku Bogopoma. Pomoovixanue, Cz., Cs. u CAM-munvi pomocunmesa. IIpoxyKTHBHOCTD
¢dorocunTe3a. BiusHue pa3nuyHbIX ()aKTOPOB HAa CKOPOCTh (POTOCHMHTE3a. 3HaYeHHE (OTOCHHTE3A.
OcobeHnHocTr 0O0MeHa BENIECTB Y PACTEHUM, dKUBOTHBIX U T'PUOOB.

XemocuHTe3. PazHooOpasue OpraHM3MOB-XEeMOCHHTETHKOB: HUTpHU(HUUUpYIOIINE OakTepuw,
XKelle300aKTepun, cepobaKTepru, BOIOPOAHbIE OaKTepuu. 3HaUeHUEe XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Buasl Opokenus. IIpogykTsl OposkeHHsS M MX HCHOJB30BaHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOIOTUU M BO30YIUTEIH OOIe3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl JHEpreTuyeckoro oobmeHa. I[loAroToBUTENBHBINA ITarl.
I'mukonn3 — 6ecKucIopoaHOE paclIeINIEHUE TIFOKO3bI.

buonoruueckoe okucieHHe, WM KJIETOYHOE JbIXxaHue. Poiab MHUTOXOHApPUI B mpoleccax
O6uosiornyeckoro okucienus. Lukmuueckue peakiuu. OxucnutensHoe ¢GochopuiupoBaHue.
Duepeus membpannozo epaduenma npomonos. Cunmesz AT®: paboma npomonnoti AT@-cunmasol.




[IpeumymiecTBa a’poOHOTO MMyTH OOMEHA BEMIECTB Tepen aHadpoOHBIM. P (HEKTHBHOCTH
SHEPreTHYEeCKOro oOMeHa.

JdemMoHcTpanuu

[Toptpetsr: JIx. [lpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u  cxembl: «®DoTocuHTe3», «DHepreTHueckud oOMeH», «buocHHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOPYIOBaHHE [Isl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas padora «/3yuyeHue KaTaJUTUYECKOH aKTHBHOCTH (DEPMEHTOB (Ha MpHMeEpe
aMuIIa3bl WIM KaTajlasbl)».

JlabopaTopHas padora «l3yueHue ¢pepMEHTATUBHOTO pacllelyIeHHs IePOKCHIa BOJIOpOaa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnasi padota «CpaBHEHHE TIPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3ay.

JlabopaTopHasi pabota «CpaBHEHHE TIPOIECCOB OPOKCHHSI U JIBIXAHHS.

Tema 7. HacieacrBennasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuuHoro cuHTe3a. [IpWHIMI KOMIUIEMEHTAapHOCTH B PEAKIUSIX MaTPHUYHOTO
cuHTe3a. Peanmsamusi HAcIeJACTBEHHON uWHpopManuu. [eHeTHYecKWid KON, €ro CBOWCTBA.
Tpanckpunuus — marpuunblii cuHte3 PHK. IlpuHnmnel TpaHCKpUNIMM: KOMIUIEMEHTapHOCTb,
AHTUIIAPAIUIEIBHOCTb, ACUMMETpUYHOCThb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnauuss u e€ sranbl. Yuactue TpancnoptHbix PHK B Oumocuntese Oenka. YcioBus
ouocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocunTe3e Oenka.

Cogpemennvie npeocmagnenus o cmpoeHuu 2enog. OpraHuzanus reHoMa y MPOKapuoOT U
9yKapuoT. Perynsanus akTUBHOCTH T€HOB y mpokapuoT. ['unote3a omnepona (®@. XKaxo0, XK. Mano).
MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponw xpomamuna é pezynsayuu pabomuol
2enog. Perynsnus oOMeHHBIX MpoIieccoB B kieTke. KieTouHslii romeocras.

HcTtopusi OTKpPBITUS BUPYCOB. Bupychl — HekleTouHble (OpMBI KH3HU U OOJIHTaTHBIC
napa3uThl. CTpoeHHE MPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHenHbill
yuxn J[HK-cooepacawux eupycos, PHK-coodepocawux eupycos, baxmepuogacos. Obpamuas
MPAanCKpunyusi, pesepmasd, UHmezpasd.

BupycHbie 3a00neBaHus 4enoBeKka, )KUBOTHBIX, pactenuit. CITNJ], COVID-19, conunansHble u
MEAUIMHCKHE MpoOaemMbl. Mepbl NPOoQHUIaKTUKHN U PACTIPOCTPAHEHHS] BUPYCHBIX 3a001CBaHHIA.

Buoungpopmamura: unmeepayus u ananus Oorvuux maccusos («bigdatay) cmpyxmyphoix
ouonozuueckux daunnvix. Hanomexnonocuu 6 ouonocuu u meouyune. Ilpoepammupyemvie ynxyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUA.

Tabnuib! u cxemsl: «bruocunTes Oenkay, «['eneTndeckuii kKo, «Bupycen, «bakrepruodarny.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJI KJIETKH

Knerounsrii mukd, ero nepuoas! u peryssinus. Marepdasza u muto3. OcoOOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdasze. IlogroroBka KkiIeTku K  jAeineHuro. [IpecuHTeTHYECKU
(MOCTMUTOTUYECKUI), CHUHTETUYECKHA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) TEPUOIBI
uHTEep(a3bl.

Marpuunsiii  cunre3  JHK - pemumkanumsa.  [lpmHnmnsr  permmkanmun — JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIApAJUIeNbHOCTh. Koaupyromas u




Marpuusble 1nenu JIHK. Mexanusm pemnukanuu JHK. Xpomocomsbl. CTpoeHHE XpOMOCOM.
Tenmomeps! u Tenomepasza. XpoOMOCOMHBIN HA0Op KIETKUA — KapUOTHM. [[UMIIONIHBIN U TarIONIHbIH
HaOOpBI XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI. [lOJOBBIE XPOMOCOMBI. JTallbl CHUPATU3AIUU
XpOMOCOM

Henenue kietku — MuTo3. CTaguu MUTO3a U MIPOUCXOSIINE B HUX MpoLecChl. THIBI MUTO3A.
Tunel knetok. Kapuokunes u nUTOKMHE3. bHONIOrn4eckoe 3HayeHue MUTO3a.

Perynsiinsi  )KU3HEHHOTO IMKJIA KJIETOK Perynsimus MHUTOTHUYECKOrOo IIMKIJA KJIETKH.
[IporpamMmmupyemas kjieTouHasi THOENb — arnonTo3.

Knerounoe sypo, xpomocombl, (GyHKIUMOHAJIbHAs T€HOMHKA. Mexanusmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kiemrkay — duounpopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «Ku3HEHHBIM LUK KIeTKW», «MuT03», «CTpoeHue XpoMOocoM»,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOMpenapaThl: « MUTO3 B KJIETKaX KOPEIIKa JIYKay.

JlaGopaTopHas padora «/3y4yeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENnaparaxy.

JlabopaTopuass padora «HabGmiomenue MuTO3a B KIETKaXx KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MHKpPOIIpErapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHu3MoOB

buonoruueckoe pa3zHooOpasue OpPTaHU3MOB. OAHOKIIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS W IHKU3HEACATCILHOCTH OJHOKICTOYHBIX OpraHu3MoB. bakrepuw,
apXxeu, OIHOKJIETOYHBbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyrue mnpoTucthl. KonoHuanbHbIe

OpraHU3MBbI.

MHOIOKJIETOYHBIA  OpraHu3M  KakK  JUCKpETHas  cucrema. B3anmocBsA3bp  yacTeu
MHOTOKJICTOYHOTO OpraHu3ma. TKaHH, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak €IWHOE IEJI0e.
I'omeocras.

Tkanu pactenuii. TUIbl pacTUTENBHBIX TKaHEi: oOpa3oBaTelbHasA, MOKPOBHASI, MPOBOASAIIAS,
OCHOBHasi, MexaHndeckas. OcoOeHHOCTH CTpoeHMs, GYHKIUN U PacloNOKeHHUs] TKaHed B OpraHax
pacTeHui.

TkaHW KUBOTHBIX M YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEW: SMHUTENHATbHAA, COCAUHHUTEIbHAS,
MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpoeHHs, (PYHKIMNA W pacloNOKEeHHs TKaHe B opraHax
JKABOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie W T€HEpAaTUBHBIC OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U YeJ0BeKa. OYHKIIMU OPTraHOB U CUCTEM OPTaHOB.

Omnopa tena opranuzmoB. Kapkac pactenuit. CkeneTrbl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOeHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBrokeHre opraHu3MoB. J[BIKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOHUIHOE, KTy THKOBOE,
pecHu4HOe. JIBM)KEHME MHOTOKJIETOYHBIX pACTEHMIl: TpOMU3Mbl M  HACTHM. [[BH>KeHue
MHOTOKJICTOYHBIX JKUBOTHBIX U YEJIOBEKa: MbIlleuHas cucreMa. Peduekc. CKeleTHbIE MBIIIIBI U UX
pabora.

[Iutanue opranusmoB. IlorsjomieHue BOJBI, YTJIEKHUCIOrO Tra3a U MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [Iutanue )KUBOTHBIX. BHYTpHUIIOJIIOCTHOE M BHYTPUKJIETOUHOE NHUileBapeHue. [luranue
MO3BOHOYHBIX JKMBOTHBIX. OTAENbl MNHUIIEBAPUTENBHOTO TpakTa. [luileBapuTenbHbIE KEJE3bI.
[InimeBapuTenpHas cucTemMa 4esioBeKa.

Jpixanue opraHusmoB. Jlpixanue pactenwii. [[pixanue xkuBOTHBIX. Juddys3us razoB depes
noBepxHOCTh KieTku. KokHoe pbixanue. JlpixatenbHas mNoBepXHOCTh. JKabepHoe u J€rouHoe




JbpIXaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. JBOJIIOLHMOHHOE YCIOXHEHUE CTPOECHUS
JIETKUX MTO3BOHOYHBIX )KMBOTHBIX. JIpIXaTenbHas cucTeMa yenoBeka. MeXaHu3M BEHTUIISILMU JIETKUX
y IITUI] ¥ MIIEKONHUTatommx. Perymsiuus apixanus. JlpixarenbHbie 00bEMBI.

TpancnopT BeWIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHUi. TpaHCIoOpT BellecTB
y *kHUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHas: cucteMa MO3BOHOYHBIX KUBOTHBIX
u yenoBeka. CepJile, KPOBEHOCHBIE COCYIbI M KpoBb. Kpyrum kpoBooOparieHus. DBONIONUOHHBIE
YCIIOKHEHUS CTPOEHHUS] KPOBEHOCHOHM CHCTEMBbl MO3BOHOYHBIX J>KMBOTHBIX. PaboTta cepama u eé
peryisuus.

Brinenenne y opranusmoB. Beigenenue 'y pacteHuil.  BblneneHue 'y KUBOTHBIX.
Coxparutenpubie Bakyonu. Opransl BbiieneHus. OuibTpanus, ceKpeuus U 00paTHOE BCACHIBAHHE
KaK MEXaHM3Mbl paboThl OpraHoB BbiAeneHUs. CBsA3p TMOJOCTH Telda C KPOBEHOCHOH W
BBIJICJINTENIBHON cUCTEMaMU. BblielieHne y M03BOHOUYHBIX )KMBOTHBIX U yenoBeka. [louku. Ctpoenue
u ¢pyHKmonupoBanue HeppoHna. OOpazoBaHHE MOYH Y YeTIOBEKa.

3amuTra y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. CrHopsl OakTepuil U LUCTHI
pocTeHMX. 3alUuTa y MHOTOKJIETOuHbIX pacteHuid. Kyrtukyna. CpeacrtBa mnaccuBHON U
XUMHYECKOH 3alUThI. OUTOHIIUILI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. IIOKpOBBI M MX MPOU3BOJAHBIE. 3allUTa OpraHu3Ma OT
6one3neli. UmmyHHas cucrema denoBeka. KieTouHblil M ryMOpainbHbIE UMMYHUTET. BposKAEHHBIN 1
pUOOPETEHHBIN crienupUIecKuii UMMYHUTET. Teopust KIOHAIBHO-ceneKTuBHOro ummyHutera (I1.
Opnux, ®. M. bepuer, C. Tonerasa). BocnanurtenbHble OTBEThl OpraHu3MoB. Poib BpoxIEHHOTO
MMMYHHTETa B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PasgpaxxuMocTh U peryssinus y opranu3mMoB. Pa3apaxuMoCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumMocTh U peryiisinys y pacTeHuil. POcToBbIe BelecTBa U X 3HAYCHUE.

HepBnas cucrema u pediaexTopHas peryisius y *KUBOTHbIX. HepBHas cucrtema u €€ OTIenbl.
OBOJIOIIMOHHOE YCIIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI Y KMBOTHBIX. OTAEIBI TOJOBHOIO MO3Ta
MT03BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycinoBHble U yca0BHbIE pedIEKCHI.

I'ymopanbHas peryiasiuus W DHIOKPUHHAs CHUCTEMa JKMBOTHBIX M 4esoBeka. JKenesbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. JIeiicTBUE TOPMOHOB. B3aUMOCBS3b HEPBHOM U SHIOKPUHHON
cucreM. [‘unoranamo-runodusapHas cucrema.

JdemMoHcTpauuu

[Toptper: U. I1. [1aBnoB.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH,
«bakrepun», «lIpocreiimmue», «Opransl IBETKOBBIX pacTeHU», «CUCTEMBbI OpPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue Hacekomblx», «TkaHm pacteHui», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenne ctedmnsn», «CTpoeHHe JTUCTOBOU MIIACTUHKIY, « TKaHU KUBOTHBIX», « CKEJIET YeT0oBEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucremar», «/lpixarenbHas cuctema», «HepsHas
cucreMar, «Koxa», «Mbliieunas cucremay, « BergenurenbHas cucteMa», « JHIOKPUHHAS CUCTEMAY,
«Ctpoenne Mbpiuns», «Mmmynurer», «KumednononoctHeie», «CxemMa NUTaHUS PACTEHHI,
«KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX KHUBOTHBIX», «CTpoeHne ruape», «CTpOCHHE IIIaHAPUN,
«BHyTpenHee cTpoeHue noxkaeBoro uepss», «HepBhas cucrema poido», «HepBHas cucrema
narymkun», «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIIeKonuTammux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHHe: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PaKOBHUHBI MOJUIOCKOB, KOJUIEKLIMM HACEKOMBIX, WIJIOKOXKUX, >KHUBBIE
9K3EMIUISIphl KOMHATHBIX pacTeHHH, repOapuu pacTeHUH pa3HBIX OTAEJIOB, BJIAXKHBIE IMPENapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJOBeKa,
o0opya0oBaHue AJis JEMOHCTPALMKA MOYBEHHOTO M BO3AYIIHOIO MUTAHMS PACTEHMM, paclleIuIeHUs



Kpaxmajia U OenkoB moj AeiicTBueM (epMEHTOB, 00OPYJOBaHME AJISl IEMOHCTPAIMH OMBITOB IO
HW3MEPEHHIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXAaTEIIbHbIX JBHKEHUMN, MOJIEIIA TOJIOBHOIO
MO3Ta Pa3In4HbIX )KUBOTHBIX.

JlaGoparopHasi padora «l3yueHne TKaHEel pacTEHUI.

JlabGoparopHas padora «l3yueHne TKaHEel KUBOTHBIX.

JlaGopaTopHas padora «/3yuyeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPTAHU3MOB

@opMbl pa3MHOKEHHUs OpPraHU3MOB: Oecronoe (BKJIKOYas BEreTaTUBHOE) W IOJIOBOE. BapuaHThI
BEr€TATUBHOI'O Pa3MHOKEHUs. BeretaTuBHbIe OpraHbl pacTeHuid. becronoe pa3MHOKEHUE PACTEHUN U
KHUBOTHBIX. Buabl 0ecrojoro pa3MHOXKEHHS: IOYKOBAHME, CHOPYJSLMs, ¢parMeHTalus,
KJIoHupoBanue. Jlenenue. IloukoBanue.

[TonoBoe pazmuoxeHue. [lonoBble KIIETKH, WK rameTsl. buosiornyeckoe 3Ha4eHUue N0JIOBOTO
pasMHoxeHus. Meio3. Craguu Meiio3a. IloBemenne xpomocom B Meioze. KpoccuHrosep.
buonornueckuii cMbICi M€i03a U IMMOJOBOrO mpouecca. Meno3 U ero MecTo B KU3HEHHOM LIMKJIE
opraHu3MoB. Meio3 1 ero OTan4Hs 0T MUTO3a. brosoruyeckoe 3HaueHne Meno3a.

[Ipen3zaponpiieBoe pa3Butue. ['amerorenes y »uBoTHbIX. [lonoBeie xkene3pl. OOpazoBanue u
pa3BUTHE NOJIOBBIX KiIeTOK. CiepmaTtoreHes u oorenes. CTpOCHHE MOJIOBBIX KIETOK.

Omo0oTBOpeHHE U SMOPHOHATIBHOE Pa3BUTHE IKUBOTHBIX. DHOJIOTHYECKUN CMBICT
omitonaoTrBopeHusd. CrnocoObl OIUIOJOTBOPEHUS: HApyXKHOE, BHyTpeHHee. EcTecTBeHHOE u
HCKYCCTBEHHOE orioaoTBopeHue. IlapreHorenes. MCKyCCTBEHHOE ONJIOJOTBOPEHHE Y YEIOBEKA U
IOPUHIMIBL _JiedyeHus Oecrionusd. OcoOEHHOCTH OIJIOJOTBOPEHMs] Y PACTEHMM: TMEPEKPECTHOE,
CaMOOII0I0TBOPEHUE. JIBOMHOE OMIJIOIOTBOPEHHE Y MOKPBHITOCEMEHHBIX.

NuauBuayanbHOE Pa3BUTHE OPraHu3MOB (OHTOTeHE3). DOMOpPUONIOTHsS — HayKa O pa3BUTUU

opranusmMoB. Mopghocenez — 00na u3z enasuvlx npobdiem smopuonocuu. Konyenyus mopghoeenos u
mooenu mopgozenesa. Craguu SMOpHOTreHe3a KUBOTHBIX (Ha puMepe JArymkn). Ipodnenne. Tumsl
npoOneHus. [emepmunuposannoe u HedepMuHuposannoe opobneHue. bnacmyna, munet 61acmyin.
OcobeHHocTH JIpOOJIEHHUsST MIIEKONUTAIOUINX. 3apoAbllIeBble JIMCTKU (racTpynauus). 3akiajaka
OpraHoB M TKaHEHl M3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHUE YacTe pa3BUBAIOLLIETOCS
3apojplia (SMOpHOHANBbHAS WHAYKIMS). 3aKlajKa TUlaHa CTPOCHMsSI XKMBOTHOTO Kak pe3ylbTaT
HMepapXUUYeCKNX B3aUMOJICUCTBUN TEHOB. BiusHMe Ha >MOpHUOHAIBLHOE pPa3BUTHE Pa3IMYHBIX
(haKTOpPOB OKPY>KAIOIIIEH CPEJIBI.

Poct u pa3Butue xuBoTHBIX. [locTamMOproHanbHbIN Tiepuo. [IpsmMoe U HempsiMoe pa3BHUTHE.
PasButne ¢ meramopdo3oM y OECHO3BOHOYHBIX U TIO3BOHOYHBIX KMBOTHBIX. buonoruueckoe
3HAQYEHHE TMPSIMOTO M HEMPSIMOTO PAa3BUTHUS, MX pPaCHpOCTpaHEHHWE B Mpupoje. THUIbl pocTa
KUBOTHBIX. DaKTOpHl PEryJIAlMH POCTa KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHUSL Yy JKUBOTHBIX M 4yenoBeka. [lepumonbl oHTOrenesa uenoBeka. CTapeHHe M CMEpPTh Kak
OMO0JIOTHYECKHE TIPOIIECCHI.

Pasmuoxenune u paszpurue pacteHuil. ['ameroput u cnopodur. Melo3 B KU3ZHEHHOM IUKIIE
pactenuii. OOpa3oBaHue crop B mporecce meiosa. ['amerorene3 y pactenuii. Omiog0TBOPEHUE H
pPa3BUTUE PACTUTENIbHBIX OpPraHu3MoB. JIBOWiHOE OIIOJAOTBOPEHUE Yy IIBETKOBBIX pPACTEHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISAIMNA OHTOTEHE3a Y PACTCHHUH W )KUBOTHBIX.

JdemMoHcTpauuun

[Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnmumelr 1 cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI OECIONIOro Pa3MHOXKECHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAIb», «Pa3MHOXEHHE SBIIEHb», «PasMHOXeHHE TUIpbD, «Meio3y,
«Xpomocombl», «['amerorenes», «CTpoeHne SUIEKIETKH U CIepMaTo30uaa», «OCHOBHBIE CTaauu



oHTOTeHe3a», «IIpsiMoe u Henpsamoe pa3BuTHe», «Pa3BUTHE MalCKOro XykKay, «PazButue capanumy,
«Pa3Butne narymku», «/IBoliHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHui», «CTpoeHue ceMsH
OJIHOJOJIBHBIX M ABYNOJBHBIX pacTeHUN», «KU3HEHHBIM LUK MOPCKOM KamycTbl», «KU3HEHHBIN
LUKII MXa», « KU3HEHHBI HUKII AaOPOTHUKA», «)KM3HEHHBINA IUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpONpenapaTsl SHIEKIETOK W CHepMaTO30HU0B,
Mozenb «L{uKI1 pa3BUTHS JIATYLIKNY.

JlabopaTtopnass paGora «M3ydyeHue CTpoeHUS  IIOJOBBIX  KJIETOK Ha  T[OTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BbIiBIeHHE TNIPU3HAKOB CXOJCTBA 3apOJBIINIEH IMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTEHUID.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBICHUS W pa3BUTHS TeHETHKU Kak Hayku. Paboter I'. Mennens, I'. ne ®pwu3sa, T.
Moprana. Ponp oTeuecTBeHHBIX y4Y€HBIX B pa3Butum reHetuku. Paborst H. K. Komsrosa, H. U.
Basunosa, A. H. benosepckoro, I'. JI. Kapmeuenko, 0. A. ®wmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MTOHATUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJUIETIbHBIE T'€HBI,
aIbTepHATUBHbIE MPU3HAKU, JOMMHAHTHBIM M PELIECCUBHBIN NpHU3HAK, TOMO3UIOTa, I'€TEPO3UTOTa,
qucTas JUHUS, THOPUIbI, TeHOTHII, (eHOoTHI. OCHOBHBIE METObI TEHETHKH: THOPHI0IOTHIECKUH,
LIUTOJIOTUYECKU I, MOJIEKYJIIPHO-TEHETUYECKHIA.

JdeMoHcTpanun

[optpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benosepckuii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckuii.

Tabnuupe! u cxemsl: «MeToabl FeHETUKU», «CXEMbI CKPEILIUBAHMD.

JlaGopatopnas padora «/{po3oduia kak 00bEKT reHeTUYECKUX HCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBaHue. JlOMUHAHTHBIE M PpELECCHBHbIE NpPHU3HAKW. AJienu u
aJuleJIbHble TeHbl. ['OMO3UIOThl M reTepo3uroTsl. [lepBblit 3akoH MeHaens — 3aKOoH eIuHO00pa3us
ruOpuoB mepBoro mnokosieHus. IIpaBuno pomuHMpoBaHus. HemnosiHOe JOMHUHMPOBAHUE WM
IIPOMEKYTOYHOE HACIEOBAHUE.

Bropoii 3akoH Menaenss — 3aKOH paclIeuieHusT NpPU3HAKOB. [[UTONOrMyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. ['mnore3a yucToThl ramer. PemieHue 3ajad Ha MOHOTMOPUAHOE
CKPEIHBAHHUE.

AHanusupyromee ckpemuBanue. [IpoMexyTouHblil Xapakrtep HacieaoBaHus. PacmernieHue
MIPU3HAKOB IIPHU HETIOJHOM JIOMUHHAPOBAaHUU. PelieHne 3a/1a4 Ha aHAIM3UPYIOIIEE CKPEIUBAHME.

JurnbpunHoe ckpemuBanue. TpeTuil 3axkoH MeHzens — 3aKOH HE3aBUCHMOTO HAacjel0BaHUs
npu3HakoB. Pemerka [lenHera. [{uronoruueckue OCHOBBI JUTMOPUAHOTO CKpeliuBaHus. Perienue
3aJ1a4 Ha AUTHOPUIHOE CKpEIIMBaHKE.

CueruienHoe HacienoBaHue Tpu3HakoB. PaGoter T. Moprana. CuemsieHHOE HacieIOBaHHE
T€HOB, HapyllIEHHWE CLEIUIEHUs MEXIy TIeHamHu. PaccrosHMe Mexay TeHaMu M 4acToTa
KPOCCUHIOBEPa. XpOMOCOMHAsl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBI MEXaHU3M OIPEAECICHUS NoJIa. AyTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsli M TreTeporaMeTHbI Ioy. ['eHeTnueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIIIEHHBIX C TIOJIOM.

I'enotun kak nenoctHass cucrema. [lnefloTponus — MHOXECTBEHHOE [JEHCTBHE TEHA.
MHOXeCTBEHHBIN ayuienn3M. B3auMoaeiicTBrue HeauleIbHBIX TeHOB. KoMIIIeMeHTapHOCTh. DMUCTa3.
[Tonumepust.




l'enernyecknii KOHTpPOJIb Ppa3BUTHSL PACTEHUM, JKUBOTHBIX UM YEJIIOBEKa, a TaKke
(bM3HOTOTHYECKHUX IPOIIECCOB, MOBEICHUS M KOTHUTHBHBIX (DYHKIMH. ['eHeTHYecKue MeXaHH3MBI
CUMOMOTCeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SMH — TAPa3sHT» M «XO3IUH — MHUKPOOHOMY.
I'eneTnyeckue acmeKkTbl KOHTPOJIA M M3MEHEHHUsS HAcleJACTBEHHONM HHQOpPMAIMM B IMOKOJICHUSAX
KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «IlepBblii m BTOpOW 3akoHbl MeHnens», «Tpetuit 3akoH MeHnmemns»,
«Ananusupymouiee ckpeuuBanue», «Hemomnoe nomuHupoBaHue», «CLEIJIEHHOE Haciaed0BaHUE
MpU3HAKOB y apo3oduisdy, «['eHernka monay, «Kapuorum denoBeka», «Kapuortum mpo3oduiisny,
«Kapuorun ntuue», « MHOKECTBEHHBIN aJJIENU3M», «B3anmMoneiicTBHE T€HOBY.

O6opynoBanue: Monenb Ui JAEMOHCTpallMd 3aKOHOB €AMHOOOpa3us TUOpUIIOB IEPBOTO
MOKOJIEHUS M PACLICIUICHUs IPU3HAKOB, MOJEIb I JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeIOBaHUS TPU3HAKOB, MOJENb MJis JIEMOHCTpAaIlMU CILEIUIEHHOTO HACIEIOBaHUs MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKponpenapar: «Jpo3zoduiay.

IIpakTnyeckass padora «/I3yueHue pe3yiabTaTOB MOHOTUOPHIHOTO CKpEUIMBaHUSI Y
JPO30(HITBD.

IIpakTuyeckass padora «/3ydyeHue pe3ynabTaTOB JAUTHOPUIHOTO  CKPEIIMBAHUSA Y
JPO30(HITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHMBOCTH

BzaumoneiictBue reHotuna u cpensl npu  ¢dopMmupoBaHuu ¢deHotumna. 3MeHYHBOCTh
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbBIE NMPU3HAKUA. BUIbI N3MEHUUBOCTU: HEHACIICACTBEHHAS
Y HACJICICTBEHHASI.

Monudukanronnass u3MeHYUBOCTh. Poib cpeabl B QopmMupoBaHUM MOAM(PUKAIMOHHON
u3MeHunBocTH. Hopma peakiuu mnpusHaka. BapuanuoHHbIl psn u BapuanmoHHas kpubas (B.
Noranucen). CoiicTBa MON(DUKAIIMOHHON H3MEHUYUBOCTH.

l'enotunuueckass wW3MeHYMBOCTh. (CBOMCTBA TEHOTUIMYECKOW HW3MEHYUBOCTH. Buabl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KombunatuBHass m3MeH4YMBOCTh. Meilo3 M TOJIOBOW MpollecCc — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTH. POjb KOMOMHATHUBHON M3MEHYMBOCTH B CO3/IaHUM T€HETHYECKOTO pa3HOOOpa3us B
npejenax OJTHOro BU/A.

MyTanuoHHass W3MEHUYMBOCTh. BHIbI MyTauuid: T€HHbIE, XPOMOCOMHbBIE, TE€HOMHBIE.
CrnoHTaHHBIE W HWHAYLUPOBAHHBIE MyTaluU. SfnepHble W LUTOIUIa3MaTUYECKUE MYTalUU.
CoMarnueckue U MmoJjoBbie MyTaluu. [IpuarHbBl BOBHUKHOBEHUSI MyTalluidi. MyTareHbl U UX BIHSTHUE
Ha OpraHuU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpolecca. 3aKOH TOMOJIOTHYECKHUX pPSAIOB B
HacneacTBeHHON n3mMenunBocty (H.W. BaBuiioB). BHesiepHas H3MEHUMBOCTb M HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUEHOMUKA, PONb INULEHEMUYECKUX (DAKMOpos 6 HACIe008aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpauuun

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmumet u  cxembl: «Buasl u3MeHUHBOCTHY, «MoaudukanoHHas HW3MEHUYUBOCTHY,
«KomOmHaTHBHAs W3MEHYHMBOCTHY, «Meio3y, «OmiogorBopeHue», «l eHeTnmdeckue 3a00JIeBaHMS
YeJIoBeKay, « BUmbl MmyTammiim.

O6opynoBaHue: >KHBbIE M TepOapHbIe DSK3EMIUISIPHl KOMHATHBIX PACTCHUN, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJIAMU H3MEHYUBOCTH.

JlaGoparopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEH  MOIU(PUKAIMOHHOMN
U3MEHUYHUBOCTH. [locTpoeHne BapHaIllmOHHOTO psAJia U BApUAIlMOHHONW KPUBOI.



IIpakTuyeckasi padora «MyTtaruu y 1po30¢ bl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKa Ye10BeKa

Kapuorun genoBeka. MexayHapoaHas porpaMMa MCCIIEI0BAHNS I'eHOMa 4eaoBeKa. MeTo bl
W3Y4YeHHMs]  TE€HETHMKM  4YellOBeKa:  TeHeaJornyeckuii,  OJM3HENOBbIH,  IIUTOrC€HETUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUN,  MOJEKyJspHO-reHeTudeckuil.  COBpEeMEHHOE  OIpeesIeHHe
TEHOTHIIA: IIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAaHUE, B TOM uucie ¢ nomousro ITIP-
aHasnn3a. HacnenctBeHHble 3a00sieBaHUs uyeloOBeKa. I'@HHbIE M XpOMOCOMHbIE OOJIE3HHM YEJIOBEKa.
bone3nn ¢ HacnencTBEHHOM NPenpacHoyIOKEHHOCThIO. 3HAYEHUE MEIULMHCKOW TIE€HETUKH B
MPEeIOTBPALCHUN U JICYCHUH TeHETUYeCKUX 3a0olieBaHUN uejoBeKa. MeauKo-TeHeTH4YecKoe
KOHCyJIbTUpOoBaHue. CTBOJIOBbIE KIIETKU. [IOHSATHE «TE€HETMYECKOro rpy3a». DTHYECKHE aCHEKThI
UCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAaHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl MOBBILIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (QU3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHIO OKpy:Karouiel cpenbl. ['eHeTrndeckas npeapacrnoiokKeHHOCTh Yel0BeKa
K [1aTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumper u cxembl: «Kapuotun uenoBeka», «MeTOAbl W3Y4YEHHs] TE€HETHKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUS YETTOBEKAY.

IIpakTnueckas padora «CocraBiieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cenexkuusi oprann3mMosn

OCHOBHbIE TOHATUS ceneKuuu. JloMecTukanus M CeleKUus. 3apOoXkKACHHE CEeIeKUUH U
nomectukanuu. Yuenue H. M. BapunoBa o LleHTpax mpoucxoxaeHuss 1 MHOT0OOpas3us KyabTYPHBIX
pactenuii. Ponb cenexiuu B CO3/1aHUK COPTOB pacTEHUN U MOPOJ )KUBOTHBIX. CopT, OpoJa, ITaMM.
3aKOH rOMOJIOTMYECKHX PsJIOB B HaclieACcTBeHHON n3MeHunBoctu H. Y. BaBuiosa, ero 3nauenue st
CEJIEKIIMOHHOM PaboTHlI.

Mertoabl cenekMoHHOW paboThl. McKyccTBEHHBIH OTOOp: MacCcOBBIH M WHAWBUIYAJbHBIN.
Otanbl KOMOWHAIMOHHOM cenekuuu. VcnpiTanue mnpou3BoAMTENed MO MOTOMCTBY. OTOOp 1m0
TEHOTHUITYy C MOMOIIBIO OLICHKH (PEHOTHNA MOTOMCTBAa M OTOOp MO T'€HOTHIYy C MOMOIIBI0 aHAINW3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ] CENEKIIMOHHON paboThl. PaananinoHHbI M XUMUYECKUI
MyTareHe3 Kak MCTOYHHMK MYTalluid y KyJIbTYpHBIX (OpM opraHu3MoB. Vcronb3oBaHHE€ T€HOMHOTO
penaKkTUpoOBaHUsA U METOA0B pekoMOuHaHTHBIX JIHK nms momydeHuss UCXOMHOTO MaTepualia s
CEIICKIIHH.

[Tonyuenue MOJIMIJIONOB. Buyrpusunosas TUOpUAM3AIHSL. bimskopoacTBeHHOE
CKpelIuBaHue, uiu MHOpuauHr. HeposicTBeHHOE CKpemuBaHue, Wik ayTopuauHr. ['erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekiuu. OtmanénHas ruOpunmsanus. [Ipeomonenue
Oecroius MEXBHJIOBBIX THOPUIOB. JIOCTM)KEHUS CENeKIIMH PACTEHUN U IKUBOTHBIX. «3enéHast
DPeBONIOYUAN.

CoxpaHeHHE U U3YyUYECHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHI U UX AUKUX POANYEH
JUTSI CO37IaHUsI HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYD. M3yuenue, coxpanenue u
ynpasnenue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U HPOMBICIOBbIX JHCUBOMHBIX 8
Yensax YuyuuleHus Cywecmeyiowux u co30aHusi HOB8bIX NOpOoO0, JUHUL U KPOCCO8, 8 MOM YUCLe C
NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NePedosblX Udell U nepcneKmueHbIX
MexHoN02Ul.

JdemMoHcTpanuu

IToptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JIlykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.



Tabmuipl u cxembl: «LleHTphl MPOUCXOXKACHUSI U MHOTOoOpa3usi KyJIbTYPHBIX PAcCTCHHID,
«3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHOW HM3MEHUUBOCTHY», «METONbl CEIeKIHN»,
«Otnanénnas rudpuauzanus», «MyTtareHesy.

JlaGoparopHasi padora «l3ydyeHue cOpPTOB KYJIbTYPHBIX PACTCHUH W MOPOJ JIOMAIIHUX
YKUBOTHBIX).

JlabopaTopHas padora «/3yueHne METOJI0B CEJIEKIIUU PACTCHHIN.

IIpakTnueckas padora «IIpuBuBKka pacTeHuin».

Jkcekypeust «OCHOBHBIE METOABbl U JOCTHXKEHUS CEJEKIMM PAacTeHUl M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENBHBIM YYacTOK, B TEIUIMYHOE
XO035IICTBO, B J1a0OpAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOI0TUA ¥ CHHTETHYECKASI OMOJIOTUSA

buorexHonoruss kak Hayka M OTpacib mnpousBojcTBa. OOBEKTHI, HCIOJIb3yeMble B
OMOTEXHOJIOTHH, — KIIETOYHBIE U TKAaHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI, MX XapaKTEpPHCTHKA.
TpaguonHass OHOTEXHOJOTHS:  XJICOONEUYCHHE, IMOJIYYCHHE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOJIENE. MukpoOuonornyeckui  cuHTe3. OOBEKTH MUKPOOMOJOTHUYECKHX  TEXHOJIOTHM.
[IpousBocTBO OenKa, aMUHOKUCIOT U BUTAMHHOB.

OCHOBHEBIE HaIrrpaBJICHUA CHHTETHYECKOH OMOJIOTHH. CO3,ZL8.HI/IG TEXHOJIOTHH H HHCTPYMCHTOB
LCJICHAIPAaBJICHHOTO U3MCHCHHA U KOHCTPYUPOBAHHA I'CHOMOB C HCJIBIO IIOJYYCHUSA OPraHUu3MOB U
HNX KOMIIOHCHTOB, COACPNKAIKUX HE BCTPCUAOIINUECCA B IIPHUPOAC OHMOCUHTETHYECKHE mMyTH.

Knerounas wumkeHepus. Meroabl KyJbTypbl KIETOK M TKaHEH pPACTEHUH M KMBOTHBIX.
Kpunobanku. Comarudeckas ruOpuauzanuss MU comaTuyeckuil smOpuorenes. lcmonb3oBanue
ralylonJIOB B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnoavzoeanue
MOHOKJIOHANbHBIX U NOJIUKIOHANbHLIX anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOJOTBOpPEHUE.
PexkoHCTpyKIMs SMIEKIETOK M KIOHUPOBAaHUE XUBOTHBIX. METON TpaHCIUIAHTALMM SACP KIIETOK.
Texnonocuu  0300poéneHus, KVIbIMUBUPOBAHUSL U MUKDOKIOHANILHO20 — PA3MHOICEHUS
CeNbCKOXO3AUCNEEHHBIX KYIbIYP.

XpOMOCOMHass M TeHHas HHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYHPOBaHUE
pexomOuHanTHeIX JHK. Coszoanue mpanceennvix opeanuzmos. JlocTMKEHUS W TEPCHEKTHBbI
XPOMOCOMHOMN Y T€HHON MHXEHEPHH. DKOJIOTHYECKHUE U THUECKUE MPOOIIeMbl TeHHOW HH)KEHEPUH.

Menununckue OuotexHonoruu. I[loctreHomuas tudpoBas meauruHa. [1I[P-amarnoctuka.
MeTabo0MHBIN aHaIN3, TEHOLEHTPUYECKUI aHallu3 MPOTeoMa YeIoBeKa JJIsi OLIEHKH COCTOSIHUS €T
3710poBbs. Vcnosibp30BaHUE CTBOJIOBBIX KiIETOK. TapreTHas Tepanus paka. 3D-OuonmkeHepust ams
pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEIMIIMHCKUX TE€XHOJOTHH, CO31aHUS KOMIUIEKCHBIX TKaHEH
COUYETAaHMEM TEXHOJIOTMM TpEXMEPHOro OWONpPUHTUHIA U ckapoiauHra A pelieHus 3ajaad
MEPCOHAIM3UPOBAHHON MEIUIMHBI.

Co3ngaHue BEKTOPHBIX BAaKIMH C LeENbl0 o0ecreyeHuss KOMOMHMPOBAHHOM 3alllUTHl OT
Bo30yauteneii OPBU, ycraHOBiIeHHE MONEKYJISPHBIX MeXaHU3MOB (QyHKunoHupoBanus PHK-
CoJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpauuun

Tabmuuer u cxemsl: «/crnoab30BaHNE MUKPOOPTAHU3MOB B ITPOMBIIIEHHOM MPOU3BOJICTBEY,
«Knerounas nnxenepus», «l'eHHas HHXEHEPHUI».

JlabopaTopHas padora «/3ydeHne 0ObEKTOB OMOTEXHOIOTHI.

IMpakTuyeckas padora «IlosyyeHre MOJTOYHOKHUCIIBIX TPOTYKTOBY.

IKCKypeust «buoTexHONIOrus — BaKHEHIIas NMPOU3BOAMTEIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

11 KJIACC



Tema 1. 3apo:xneHue u pa3BuTHE YBOJIOIHOHHBIX PEACTABJICHU B 0M0JI0TUN

DBOJIOLMS U DBOJIOIMOHHOE yueHne. MIcTopHs 3BOJIIOIIMOHHBIX HIEH.

Yd4eHue 0 rpajanuy KUBbIX OPraHU3MOB U NOHATHE «IECTHUIIA CYIIECTBY. Teopus KaTtacTpod
KioBbe. 3akonbl Jlamapka (yOopakHEHHWE W HEYNPaKHEHHWE OpraHoB M HACJIEJJOBaHHE
OsaronproOpeTeHHbIX mpu3HakoB). [Ipencrabnenus Jlamapka o6 m3MeHUnBOCTH. [lpencraBieHus
Jlamapka O mpuuYMHAaxX, NPEANOCHUIKAX W HANpaBJICHUW HBOJIOUMHU. 3HAYeHUE Teopuu Jlamapka.
[lonsTHe 0 HEOTAMAPKU3ME U €ro IPEICTaBUTEIAX.

OpomonnonHas teopus Y. [lapBuna. IIpennocbuiku BO3HMKHOBEHUS AapBUHM3MA. JKU3Hb U
Hay4Has aesresbHocTh Y. /lapBuHa.

JIBrokymue cuiibl 3BOOUMKM BUA0B 10 Y. [lapBuHy (BhICOKasi HHTEHCUBHOCTb Pa3MHOKCHUS
OpraHM3MOB, HACIlIEJICTBEHHAas H3MEHUYUBOCTb, OOpbOa 3a CyIIECTBOBAHUE, ECTECTBEHHBIH H
HCKYCCTBEHHBIH OTOOD).

Odopmiienne cuateTnueckoir teopun sBoironmu (CTD). HelitpanbHas Teopus >BONIOIHH.
CoBpeMeHHas SBOJIIONMOHHAS OWOJIOTHs. 3HAUYEHHE OHBOJIOIMOHHOH TeopuH B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUDA.

JdeMoHcTpanun

[Toptpetsr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kiosbe, Y. [lapuH,
C. C. YerBepuxkos, U. 1. HImansrayzen, . Xonaein, J. K. bemnses.

Tabmumper u cxembl: «Cucrema sxuBod npuponsl (mo K. Jlunner)», «JlecTHuIa KHUBBIX
cymectB (o Jlamapky)», «Mexanusm (GpopMupoBaHUS MPUCTOCOOICHUI y PacTeHUN M KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapsunay, «Haxomku Y. JlapBunay,
«Dopmbl 6oprOBI 3a cymiecTBoBaHUe», «[lopoabl romybei», «MHOrooOpasue KyJabTYpHBIX (hopm
KamycTel», «lloponbl momamHuX S>KMBOTHBIX», «Cxema oOpa3oBaHMs HOBBIX BuUIoB (mo Y.
HapBuny)», «CxemMa COOTHOIICHHS MABIKYIIMX CHJ O3BOJIONUN», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKOI TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3Bosonus 4 eé pe3yabTaTbl

DTanbl 3BOJIOLUHUOHHOTO MPOIecca: MUKPOIBOMIOIMSA W MakposBoatouus [lomymsaums kak
AJIeMEHTapHasi eAMHUIIA dBOTIOIMU. COBpEMEHHBIE METO/IbI OIIEHKH T'€HETHYECKOTr0 pasHooOpa3us u
CTPYKTypbl mnomyisiiuil. M3MeHnenue reHodoHAa NOMyNSIIMM KaK 3JIEMEHTapHOE SBOJIIOIIMOHHOE
spieHue. [lonynsiMoHHas CTPYKTypa BUAA; JKOJOTMYECKHE M TE€HETUYECKUE XapaKTEPUCTUKU
nonynsanuii. JleMorpabuyecknue moka3zaTend M CTPYKTypa MONyIsuud. Perynsius YuCIeHHOCTH
nonyasaiuu. DQdeKTuBHAS YHUCICHHOCTh TOMYIISIIIHH.

Honynsnus — >sJaeMeHTapHas HBOJIIOLMOHHAS EAMHMIA. DJIEMEHTapHbIN HBOJIOLHMOHHBIN
MaTepuaj U IEMEHTAapHOE IBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH FeHeTUYecKoro pasHosecus Jx. Xapawu,
B. BaiinGepra.

DOnemeHTapHble  (GaAKTOpbl  (ABMXKYIIME CHJIBI) OBONIONHMH. MYTAllMOHHBIN  Ipoliecc.
JlIoMWHAHTHBIE W PEIECCUBHBIE, IOJE3HbIC, HEHUTpaIbHbIE M BpEIHbIe MyTanuu. KoMOMHaTHBHAs
U3MeHYuBOCTh. Jlpeiid TeHOB — ciydaiiHble HEHaIlpaBJICHHbIE WM3MEHEHMs] 4acTOT ajulenedl B
MOMYJISAUAX. DJIEeMEHTapHbIC IBOIIOIMOHHbBIE (DAKTOPBI (M30JIAIUS, TONYISIIUOHHBIC BOTHBI, Ipeid
T€HOB, €CTeCTBEHHEIN 0TOO0D). DddexT ocHoBatens. Dppexm Gymouirounoeo copaviuika. CHudiCeHUe
2EHeMUYecKo20 pazHooobpasus: npudunvl u cireocmeus. llposenenue s¢pgpexma Opetigha cenos 6
oonbuwiux U manelx  nonyrayuax. Murpauuu. M3omsums  momyisuuii:  reorpaduueckast
(mpocTpaHCTBeHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbI 0TOOp — Hampasisromuil ¢pakTop 3Bomonnnd. OpMbl €CTECTBEHHOT0 0TOOpa:
JIBUKYLIUHN, CTaOMIM3UPYIOIINM, pa3pbiBatomnil (Au3pynTuBHEIN). [lomoBoii oT60p. Bo3HukHOBEHME
Y HBOJIIOLIMSA COLIMANIBHOTO MOBEACHHUSI )KUBOTHBIX.




IIpucnocoOaeHHOCTh  OPraHM3MOB Kak  pe3yjbTaT MHUKPOIBOJIOLUHM. BoO3HUKHOBEHHE
npucnocobiaeHuit 'y opranu3moB. Apomopdo3sl U manoanantauuu. [Ipumepsl mpucnocoOIeHut y
OpraHu3MoB:  Mopdorioruyeckue,  (usnonornyeckue, OHMOXMMHUYECKHE,  IOBEJCHUYECKHE.
OTHOCHUTENBHOCTD TPUCHTIOCOOTIEHHOCTH OPraHU3MOB.

Bupn, ero xpurepuum u crpykrypa. BumooOpazoBaHue Kak pe3yJbTaT MHUKPOIBOJIIOLMH.
WM3onsmuss —  kimoueBoid  dakrtop BupooOpaszoBaHus. Ilytm u  cmocoObl  BHII000pa30BaHHUS:
ajionaTpuueckoe  (reorpaduyueckoe),  CHMIATpUYecKoe  (IKOJOTHMYECKOE),  «MIHOBEHHOE»
(monumuionan3anus, rudpuauzanus). JaureabHOCTh SBOIOLUOHHBIX ITPOLECCOB.

MexaHu3mbl HOPMHUPOBAHUS OHOJIOTMYECKOTO pa3HOOOpa3usl.

Pormes  sBomOLMOHHOM  OWonornu B pa3pabOTKE HAay4yHBIX METOJOB  COXpaHEHHUS
Oonopa3zHooOpasus. [ 1aBHBIE HANPaBIEHUS YBOJIIOIIMOHHOTO MpoIecca. BUOJOTHYeCKHi mporpece u
ouonorunueckuii perpecc (A. H. Cesepuion). [lyTu gocTimkeHus Ouosiorndeckoro mporpecca. CBs3b
MUKPOIBOJIOIMKY U SNUIEMHUOJIOTUU. MUKPO3BOMIOLUSA M KOIBOJIOLMS Iapa3sHUTOB M HUX XO3SEB.
MexaHu3mMbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CITIOCOOBI OOPBHOBI ¢ HEH.

JdemMoHcTpanuu

[Hoptpetsr: C. C. YUerBepukos, J. Maiip.

Tabmuuel u cxempl: «MyTallMOHHAs W3MEHYMBOCTbY», «llomyssMoOHHas CTPyKTypa BHIA»,
«Cxema nposiBiaeHMs 3aKoHa Xapau—BaiinOepra», «/{BHKyIIHUe CHIIbI 3BOJIIOLMNY, « DKOJIOIHYECcKas
W30S TIOMYJISIHA ceBaHCKON (openmny, «I eorpadudeckast 30U JTUCTBEHHUIBI CHOUPCKON U

JUCTBEHHUIIBI Aaypckoit», «[lomynsiuoHHbIE BOJHBI YHCIEHHOCTH XHIIHUKOB U XKepTB», «Cxema
JEHCTBHUS €CTECTBEHHOTO OTOOpa», «®Dopmbl 00OpbOBI 3a cymiecTBOBaHUEe», «MHIyCTpHAbHBII
MenaHu3M»,  «KuBble — uckomaembie»,  «[lOKpOBHTENBCTBEHHAss  OKpacka  KHUBOTHBIXY,
«[Ipenynpexaaromas okpacka >KUBOTHBIX», «DU3HoIornyeckue aganranum», «[IpucrnocodieHHoCTh
OpraHU3MOB U €€ OTHOCHTENbHOCTH», «Kputepuu Buma», «Buabl-aBoitHukn», «CTpyKTypa BHUIA B
npupoge», «Crnocobbsl BuIoOOpa3oBaHus», «leorpapuyeckoe BUA00Opa3oBaHUE TPEX BHJIOB
JAHJBIIEH», «JKOJIOTHYECKOe BHUA000pa30BaHME BHIOB CHHUID, «llomuruionnsr pacteHui,
«KarmycTHo-peieuHbIit THOPUT.

ObopynoBanue: repbapuM pacTeHUH, KOJJIEKIMM HACEKOMBIX, uyyesla NTHIl U 3Beped ¢
MpUMepaMu  Pa3NUYHBIX MPHUCIOCOOJICHU, dYydena MNTUIl W 3BEpei pa3HBIX BHIOB, repbOapuu
pacTeHuii OIM3KUX BUI0B, 00Pa30BaBIINXCS pa3IUYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBIeHHE N3BMEHUUBOCTH Y 0COOEH OJTHOTO BUJIA».

JlabopaTopnass padora «lIpucnocobneHuss OpraHMu3MOB M WX  OTHOCHUTENIbHAs
11e71eCO00Pa3HOCTDY.

JlabopaTopHas padora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. MakposBosonust 4 eé pe3yabTaThl

Metoabl u3yueHHs] MakpodsBoJoLuH. [lajgeoHTonorndeckue MeTOJbl HM3YYEHHUS HBOJIOIMH.
Ilepexonnbie HOpMbI U GUIOTEHETUYECKHE PSI/IbI OPTaHU3MOB.

Buoreorpadudeckne MeTo el n3ydeHus oo, CpaBHeHHe (Gropsl U (hayHBI MATEPHKOB U
ocTpoBOB. buoreorpadguyeckue odmactu 3emin. BUIbI-9HIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE U CPAaBHUTEIHHO-MOP(OJIOTHUECKHUE METOAbl H3YyUEHHs 3BOJIIOIMH.
I'eHeTnueckue MeXaHU3MBl HBOJIOIMM OHTOT€HE3a U IOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
['omosornyHBIe ¥ aHAJIOTWYHBIE OpraHbl. PyauMeHTapHBIE OpraHbl W aTaBU3MBL. MOJIEKYISpPHO-
TCHEeTHYECKHE, OMOXMMUYECKHE ¥ MaTeMaTHYEeCKHE METOJbI U3yUeHHs IBOJIOIMH. | OMOIOTHYHEIE
reHbl. CoBpeMEHHbIE METO/Ibl TOCTPOCHUS (PUITOT€HETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTaLlUU U IBOJIIOLUS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBmiIa) ABOMIONUU. [Ipunyun cmenvt hynkyuti. HeoObpaTuMocCTh
HBOJIIOLIMU. AJlanTUBHAS paauanusa. HepaBHOMEPHOCTh TEMITOB 3BOJIOLIUH.



JdemoHcTpauuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.

Tabmumer 1 cxembl: «DUIOTCHETHUECKUN PSAJl JIOMAIN», «ApPXEONTepuKe», «3Bepo3yObie
smepb», «Crerouedansn», «Punnoputsr», «CeMeHHbIE MaOpOTHUKNY, «broreorpaduueckue 30HbI
3emnn», «/peitd koHTuHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHOHAIBHOTO Pa3BUTHUS
[I03BOHOYHBIX  JKUBOTHBIX», «l'OMOJIOTMYHBIE M  aHAJIOTUYHBIE OpraHe», «PynuMeHThD,
«ATaBU3MBD»Y, «XPOMOCOMHBIE HAa0OpHl 4YeloBeKa M IIuUMOaH3e», «[JlaBHbIe HaNpaBICHUS
3BOIIOLIMMY, «O0I1IHE 3aKOHOMEPHOCTH SBOJIFOIIHI.

O6opynoBaHue: KOJUIEKIUU, repOapuu, MyJISKH UCKOIIAeMbIX OCTaTKOB OPIaHU3MOB, MYJISKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BUTHE JKM3HU HA 3emJie

Hayunble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emiie. AOuOreHe3 U MNaHCIEPMUS.
JloHayuHble MpEACTaBICHUS O 3apOXKIACHUM >KU3HU (KpealuoHu3M). ['umore3a MOCTOSHHOTO
camo3apoKJeHus KU3HU U e€ omnposepxkeHue onbvitaMu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSL.

OcHOBHBIE 3Tanbl HEOPraHUYECKOH ABONMOLMU. ['UIIOTE3bI 3apoxkieHus ku3Hu. [lnanerapnas
(reomoruyeckas) 3BOJIONMUSA. XUMHUECKas SBOMIOIMSA. AOMOTEHHBI CHUHTE3 OPraHMYECKHUX BEIIECTB
n3 Heopranmdyeckux. Ompir C. Mumnepa u I'. Opu. ObOpazoBanue moJMMepoB U3 MOHOMEPOB.
KoanepBarnas runore3a A. M. Onapuna, rumore3a nepBuuHoro OynboHa Jlx. XonzeliHa,
reHetuyeckas runore3a I'. Mémnepa. Pubosumsr (T. Yek) u runoreza «vupa PHK» V. I'unbepra.
dopmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopuss 3emsmm u  Mertoasl €€ u3ydeHus. VIckomaeMble OpPraHM4ecKHUe OCTaTKH.
I'eoxponosorus u e€ Mmeroapl. OTHOCUTENbHAS U a0CONIIOTHASI TEOXPOHOJIOTHA. ['e0XpoHOI0rnUecKast
LIKAJIA: S0HBL, 3Pbl, IEPHOJBI, STTOXH.

HavanpHble sTanel opraHnyeckoi 3Bostonuu. llosiBieHne u 3BOMIONMS TEPBBIX KIIETOK.
Opomtonust  MerabonuszMa. Bo3HuKHOBeHME nepBbIX dKocucTeM. CoOBpeMEHHblE MUKpPOOHBIE
OMOIUIEHKH KaK aHAJIOT MepBhIX Ha 3emiie coobiecTB. CTpoMaTonuTel. [IpokapuoThl M 3yKapHOTHI.

ITpoucxoxaenue 3ykapuor (cUMOHMOreHe3). OBOJIOIMOHHOE IPOUCXOXKJICHHE BUPYCOB.
IIponcxoxaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HHKHOBEHHWE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATanbl 3BOJIONUH BbICIIUX pacTeHuil. OcHOBHbBIE apoMop(do3bl pacTeHuid. Boixox
pacteHuii Ha cymy. [losiBieHue CiopoBbIX paCTEHUI U 3aBOEBaHUE UMH cylIH. CEMEHHBIE pacTEHUS.
IIponcxoxaeHne NBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tallbl BOJIOLUH )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(}O3bI JKUBOTHBIX. Benackas
(dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIIOB. [lepBbie XOpIOBBIE KHUBOTHBIE.
XKusznb B Bozie. DBomonMs M03BOHOUHBIX. [Iponcxoxaenue ampuouit u pentuwiumit. [Iponcxoxnenue
MIIeKonuTaomux 1 ntul. [IpuHnun ximouyeBoro apomopgosza. OcBoeHue Oecro3BOHOUYHBIMHU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazpuTtne xu3Hu Ha 3emiie MO 3paM M MEPUOAAM: apXeH, MpPOTEepO30il, Maneo30i, Me3030H,
KaifHo30M. OOIas XapakTepUCTHKA KJIMMaTa U TeoJIOTMYecKux rnpoueccoB. [losBieHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro YCJIOBUS U BIMSHUE Ha Ta30BBI COCTaB
aTMocQepBHl.

MaccoBble BBIMUpPAHUSI — JKOJOTMYECKHE KpHU3HCHI mpomuioro. I[IpuuumHbl W cieacTBus
MaccoBBIX BbIMUpaHUil. COBpEMEHHBIN HSKOJIOTHYECKUN Kpusuc, ero ocobeHHocTH. IIpobrema
coxpaHeHus O6uopazHooOpasus Ha 3emie. CucreMaTnka Kak Hayka. 3HayeHue padbor K. Jlunnes no
CUCTEMAaTHKe PACTEHUH U )KMBOTHBIX. bUHapHas HOMEHKIATYpA.




CoBpeMeHHass cucTeMa opraHudeckoro mupa. IIpuHIuMOBI Kiaccu(uKanuu OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIITBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, M. 1. MeunukoB, A. 1. Onapun, J[x.
Xonpnenn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuubt 1 cxembl: «Cxema omnbita @. Penn», «Cxema ombita JI. Ilactepa mo u3yueHutro
camo3apokJaeHuss xuszHm», «Cxema ombita C. Mwuiepa, I'. IOpu», «Otamnbl HeopraHMyecKoi
sBOoNIIOLIMMY, «l'eoXpoHosornyeckas Imkana», «HadampHbple 53Tanbl OpraHMYECKON SBOJIIOLMNY,
«Cxema 00pa30BaHuUs 3yKapuoT IMyTEéM cuMOHoreHesay, «Cucrema *)UBOH Npupoab», «CTpoeHue
BUpyca», «Apomopdo3sl  pacteHuit», «Punnodure», «OAHOKIETOYHBIE  BOJOPOCINY,
«MHoroKeTOuHbIE BOOpOCIny», «Mxu», «llanopoTHukny», «l oloceMeHHbIE pacTeHUs», «OpraHsl
LIBETKOBBIX pacTeHuil», «Cxema pa3BUTUS JKUBOTHOIO MHpay, «ApoMopdo3bl KUBOTHBIXY,
«IIpocreiimuey, «Kumeunononmoctasie», «lIlmockue yepBu», «UneHucronorue», «PwIObI,
«3emHoBOaHBIEY, «lIpecmbikaromuecs», «lltuupy, «Miekonuraroniue», «Pa3BuTue XHU3HU B
apXxenckou spey», «Pa3BuTHe XKU3HHM B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HH B IAJICO30MCKON
ape», «Pa3BuTue KHM3HM B ME3030MCKOM 3pe», «Pa3BuTHe JKU3HM B KaWHO30WMCKOM 3pey,
«CoBpeMeHHas CCTEMa OPraHuYeCKOro MUPay.

ObopynoBanue: repbapul pacTCHUN PAa3IUYHBIX OTJIENOB, KOJUICKIIMA HACEKOMBIX, BIIAYKHBIE
IpenapaThl JKUBOTHBIX, PAKOBHHBI MOJLIIOCKOB, KOJUIEKIIMM HIJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Yydesa NTULl U 3BEpei, KOJUIEKIIMM OKaMEHEJIOCTEH, IMOJIE3HBIX MCKOMAEMBIX, MYJISDKH
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa JaboparopHas padora «MoxenupoBanue onbitoB Mumiepa—tOpu no
M3Y4YEHHIO A0MOT€HHOT0 CUHTE3a OPraHMYeCKUX COSIMHEHUN B IEPBUYHON aTMOcdhepe».

JlabopaTtopnasi palora «/3yuyeHue © ONHCaHUWE HCKONAEMBIX OCTaTKOB JPEBHMX
OpPraHU3MOB.

IIpakTnueckas padora «l3yuyeHne ocoOEHHOCTEN CTPOEHUSI PACTEHUH Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «l3yuyeHne ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pasnensl m 3agaunm aHTpomosoruu. Meroabl aHTpOmoOJIOrMM. PasBuTue mnpencraBieHud o
IIPOUCXOXKJACHUN YEJIOBEKA.

CraHOBJIEHHE TPEACTABIECHUNH O TMPOUCXOXKICHUM YeJIoBeKa. PeaurnosHble BO33peHUs.
CoBpeMeHHbIE HayYHbIE TEOPUH. MECTO YesIOBEKa B KUBOW NPUPOE.

CxoJcTBO uenoBeka ¢ KMBOTHBIMH. CHCTEMaTH4eCKOe MOJIO0KEHUE uenoBeka. CBUAETENbCTBA
CXOACTBA 4YeJOBEKA C JKUBOTHBIMU: CPAaBHUTEIBbHO-MOP(OJOTHYECKHE, SMOPHUOIOrHYECKUE,
¢$u3nonoro-6MoXUMHUECKre, moBeaeHueckne. OTINYNS YeIoBeKa OT )KUBOTHBIX. [IpsiMoxoxaeHue u
KOMIUIEKC CBSA3aHHBIX C HUM IIPU3HAaKoOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyme cuibl ((hakTopbl) aHTponoreHesa: Ouosoruueckue, conuanbHblie. COOTHOIIEHHE
OMOJIOTUYECKUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJUU aHTpororeHeza. PaHHue denoBekoOOpaszHble 00e3bsSHBI (IPOKOHCYIIBI) U
paHHUE TOHTHJBI — OOIIME MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JrojeH. ABCTpPAJIONUTEKH —
JIBYHOTHE TpeAKd Jrojed. YemoBeK yMelbld, MNEpBbIE HM3TOTOBJIEHUS Opyaud Tpyna. YUemoBek
MPSIMOXOJIALINI U NEPBbIN BBIXO Jto/ieH 3a npeaensl Appuxu. Yenosek reiaenb0eprckuii — oomumi
IIPEIOK HEAHJIEPTAIBCKOIO YEIOBEKAa M YEJIOBEKA pa3yMHOro. YenoBek HeaHIEpTalbCKUN Kak BUJ
JIOJEN XOJIOAHOTO KiauMmara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHUCOBCKUH YEIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npenenaMu Adpuku. [laneorenernka u najieoreHoOMHKa.




DBOJIIONMS  COBPEMEHHOTO 4eJoBeKa. ECTeCTBEHHBIN OTOOp B MOMYyJANHUSAX YeJIOBEKa.
MyTanoHHbli npouiecc U nonumMopdusM. [lomynsaunoHHbIE BOJIHBL, Apei] TeHOB, MHUrpanus |
«3¢(dexT ocHOBATENS» B MOMYJISIIHUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonsarue o pace. bonbimime pacel: eBponeouaHas (eBpaszuiickas),
aBCTpaJIO-HerpouHas (IKBaTOpHaIbHAas), MOHIOJIOMIHAS (a3MaTCKO-aMepUKaHCcKas). Bpems u mytu
paccerneHusl 4enoBeka IO IuiaHeTe. EQuMHCTBO wenoBedeckux pac. HaydHas HECOCTOSTENBHOCTH
pacu3ma. IlpucnocoOieHHOCTh 4YenoBeKa K pPa3HbIM YCIOBHSM OKpY’Karouied cpeapl. BrusHue
reorpaduueckoi cpepl U apeiida reHoB Ha MOP(OIIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIuIMHapHble  MeTolpl B (u3uyeckod  (OMOJIOTMYECKOH)  aHTPOIOJIOTHH.
OBOJIIOIMOHHAs AHTPOIIOJIOTHS U MAJ€0aHTPOIOJIOTUSl YEIOBEUECKUX NOMYyJsiuui. bruoconuanbuele
HCCIIEIOBAaHMsI IPUPOJIBI YeToBeKa. VccnenoBanre KOABOIIOIMMHA OHOJIOTUYECKOTO M COLMAIBHOTO B
YEIJIOBEKE.

JdemoHcTpauuu

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

Tabmuupt u  cxembl: «Meroabsl — aHTpomnonorum», «['OJOBHOW  MO3r  ueIoBEKay,
«YenoBekooOpa3Hble 00e3bsiHbI», «CKeneT uenoBeKa M CKeJeT IuMnaHs3e», «PyIuMeHThl u
aTaBU3MbD», «JIBHKyHiMe CHJIBl  aHTPOINOrEeHe3a», «ODBOJIOLUMOHHOE JIPEBO  YEJIOBEKa»,
«ABcTpasionurek», «UemoBek ymenslin», «YenoBek NpAMOXOIAINN», «JleHMCOBCKHN YEIOBEK»
«Heannepranbip», «KpomanboHubs», «IIpenku yenoBekay, «ITarbl 3BOJIIOLMU YeI0BeKa», «Packl
YEJIOBEKA.

OO6opynoBaHue: MyJISDKM OKAMEHEJIOCTEH, MNpPeAMETOB MaTepUajbHOM KyJbTYphbl IPEIKOB
4enoBeKa, pernpoaykiuu (pororpaduu) kapTuH ¢ MHQPOIOTUICCKUMH U OUOJICHCKUMHU CIOXKETaMHU
MPOUCXOXKACHUSI 4eJoBeKa, Qororpadun HAXOJOK HMCKOMAEMbIX OCTAaTKOB 4YeNIOBEKa, CKeJeT
4eJIOBEKa, MOJENNb uepela 4YeJOBEKa W 4Yepena IIMMIIaH3€, MOJEIb KUCTH YEJIOBEKa U KHUCTH
LIMMIIaH3€, MOZEIIN TOPCA MPEIKOB YEJIOBEKA.

JlabopaTopHas pa6ora «/3ydyeHre ocOOEHHOCTE CTPOCHMSI CKeJleTa YeJI0BEKa, CBI3aHHBIX C
MPSIMOXOKJICHUEM).

IIpakTnyeckas padora «l/3ydyeHne 3K0JIOTHUECKUX aJalTallMi YEIOBEKAY.

Tema 6. Jko0rust — HAyKa 0 B3aMMOOTHOILNCHUSIX OPraHM3MOB M HAJAOPTraHM3MEHHBIX
CHCTEM C OKpPYKaloleil cpenoi

3apoxaeHue U pa3BUTHE IKOJIOTUH B Tpynax A. I'ymbonbara, K. ®@. Pynse, H. A. Cesepiiona,
3. T'exkens, A. Tencnu, B. H. CykauéBa. Paznens! u 3agaun sxosorun. CBs3b DKOJIOTHU C APYTHUMHU
HayKaMH.

Metoapl sxonoruu. IlonmeBble HaOMIOAEHUS. ODKCIEPUMEHTHI B SKOJOTUU: MPHUPOAHBIE U
naboparopHble. MopaenupoBaHue B SKOJIOTMM. MOHHMTOPHUHI OKpY:KaroIleld Cpenbl: JIOKaJIbHbIH,
PErHOHANBHBIN U TTI00aTbHBIN.

3HaueHue SKOJIOTMYECKUX 3HAHUM JJIs YeIOBeKa. JKOJIOrM4eCKOe MUPOBO33PEHUE KaK OCHOBA
CBsI3€il uenmoBeuecTBa ¢ Mpupoaoid. DOpMUPOBAHUE IKOJOTHUYECKOM KYJIBTYPhl M 3KOJIOTHYECKOMN
IPaMOTHOCTH HaceJeHUsI.

JdemMoHcTpanuu

[Toptpetsr: A. T'ym6onbar, K. ®@. Pynase, H. A. CeBepuos, 2. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiper u cxembl: «Pazmensl skonorum», «Metoasl skojorum», «CxemMa MOHMTOPHHIA
OKpYKaroIlel Cpeb».

JlabopaTopnasi padora «/3ydeHre METO10B 3KOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTaAHUS



Dkojoruueckre (pakTopbl U 3aKOHOMEPHOCTH HX JeicTBUs. Kinaccudukamus 3KOIOrHuecKux
¢dakTopoB: abHOTHUECKHE, OMOTHYECKHE, aHTpOmoreHHble. OOIME 3aKOHOMEPHOCTH JIEHCTBHA
skonornueckux (akrtopos. [IpaBuno muammyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbuoTtndeckue (akroppl. CBeT Kak 3KoJornueckuii (akrtop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHME TpPYIIbl PacTEHUl M >KUBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CUrHasibHas poib cBera. oronepuousm.

Temnepatypa kak okonoruyeckuit akrop. J[leificTBue TemmepaTypbl Ha OpraHU3MBI.
[Toiikua0TEepMHBIE 1 TOMOHOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxxnoctes kak skonornyeckuii (akrop. IlpucnocoOmnenuss pacTeHMH K TMOAICPKAHUIO
BojHOTO Oananca. Kinaccugukaius pactenuii mo oTHOIIEHUIO K Bojie. [IprcrnocobaeHns KUBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHMS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, IIOYBEHHAs, TIyOWHHAas
MIO/INIOYBEHHAs, BHYTPHOpPraHu3MeHHas. OU3NKO-XMMHUYECKHE OCOOEHHOCTH cpel OOuTaHUs
opranusmoB. [Ipucnoco0iaeHust OpraHu3MoB K XKU3HU B Pa3HbIX CpEAax.

buonoruueckue putrmel. BHemrnne u BHyTpeHHHE pUTMBI. CyTOUYHBIE M TOJUYHBIE PUTMBIL.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie ¢Gopmbl opranu3moB. [lonarue o sxu3HeHHOW (opme. KuzHeHHble GoOpMBI
pacTeHMii: JiepeBbsl, KyCTapHUKH, KyCTApPHUYKH, MHOTIOJETHHE TpaBbl, OJHOJIETHUE TpPABBHI.
’Kuznennvle GOPMBI )KUBOTHBIX: TUIPOOHOHTHI, FTEOOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHHUSI U
o0Opa3a KU3HH.

buotnueckue Qaxropbl. Buisl OMOTHYECKHUX B3aMMOACUCTBHUI: KOHKYPEHIUS, XUIIIHUIECTBO,
cum6buo3 u ero ¢opmsl. [lapasuTusm, Koomepamys, MyTyaau3M, KOMMEHCATH3M (KBapTUPAHTCTBO,
HaxyeOHnuecTBo). Herpoduueckue B3ammomeircTBusi (Tomuueckue, dopuueckue, GadpuuecKue).
[IpucnocoOnaeHusl XWIHUKOB M SKEPTB. AnanTanuy Hapa3uToB. HeWTpanbHbIE OTHOIIEHUS —

HedrpanmmsMm. [Tpuammn ['ay3e (IpUHIMO KOHKYDPEHTHOTO HWCKIIOYEHHA). 3HAYEHHUE OUOTHUECKUX

B3aMMOJICHCTBUI JJI CyIIECTBOBAHUS OPraHU3MOB B cpeae obouTaHus. [IpuHIMI KOHKYPEHTHOTO
UCKIIIOUEHHUS.

JdemoncTpanuu

Tabmuubl U cxeMbl: «Ikoynorudeckue (Gaxtopb», «CBETOBOM CIEKTP», «IKOJIOTHUECKHE
IpyONbl KMBOTHBIX MO OTHOIIEHHIO K CBETY», «TeIUIOKpOBHBIE >KUBOTHBIE», «XOJOIHOKPOBHBIE
KHUBOTHBIEY», «DHU3HOIOrMYECKHE aJanTallid >KUBOTHBIX», «Cpenpl OOUTaHHS OPraHU3MOBY,
«buonornyeckue putmel», «KusHeHHble (opMbl pacTeHU», «Ku3HeHHBIE (OPMBI JKUBOTHBIX»,
«9KocHCTeEMa HIMPOKOJIMCTBEHHOTO Jiecay, «JKocucTeMa XBOWHOro Jjeca», «llemu mnutanus»,
«XuiHuvectoy, «llapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcamuzmy.

Ob6opynoBanue: repbapuu pacTeHUI U )KUBOTHBIX, IPUCIOCOOTIEHHBIX K BIMSHHUIO PA3IMYHBIX
HKOJIOTHYECKUX (haKTOpPOB, repOapuu CBETOMIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX pacTEHU,
CBETOJIIOOMBBIEC, TEHENIOOMBbIE U TEHEBBIHOCIUBbIE KOMHATHBIE PAacTEHUs, repOapuu U KOJUIEKIHH
TEIUIOIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUYMBBIX PACTEHMH, uyuyena NTHUIl U 3Bepel, repdapuu
pacTeHuil, oTHOCAIIMXCS K THUrpoduTaM, Kcepoduram, Me30(puTaM, KOMHATHbIE PACTEHUS JTAHHBIX
IpyMIl, KOJUIEKIIMU KUBOTHBIX, OOMTAIOIIMX B pa3HBIX cpenax, repoapuu U KOJUIEKIUH pacTeHUi U
KUBOTHBIX, 00JIaJIAIONINX YepTaMH MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBHM XKU3HHU,
repbapud U KOJUIEKIIMM PAaCTEHUH M JKUBOTHBIX pPAa3JIMYHBIX >XU3HEHHBIX (OPM, KOJUIEKIIHH
KUBOTHBIX, yYaCTBYIOIIUX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBHSX.

JlaGopaTtopHas padora «BpisiBIeHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSTHHIO CBETaY.

JlabopaTtopHasi padora «BrpisgBieHwe mnpucrnocoOJeHUN  OPraHU3MOB K  BIIMSIHHIO
TEMIIEPaTypbD».



JlaGopaTopHasi paGoTra «AHATOMHYECKHME OCOOCHHOCTH pACTEHHWW W3 pa3HBIX MeECT
OoOUTaHUSD.

Tema 8. Jkoj10rus1 BUAOB M NOMYJIANMIA

DKOJIOTHYECKHe XapaKTepucTUky nomysituu. [lomynanusa kak 6uonoruueckas cucrema. Poib
HEOJIHOPOAHOCTH Ccpefibl, (PU3NUECKUX 6aphepoB U 0OCOOCHHOCTEH OMONIOruK BUIOB B (hOPMHUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYphl mnomyJsiiuii. OCHOBHbIE MOKAa3aTeNy TMOMYJISIUU: YHCICHHOCTb,
IJIOTHOCTh, BO3pPACTHAs U IOJIOBasi CTPYKTypa, POKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTparusl.

OkoJsiornyeckasi CTpykTtypa nonyjsiuud. OneHka YHMCIEHHOCTHM mnomynsuuu. [{uHamuka
MOIMYJSIUUU U €€ peryyisiuusa. buoTHyeckuil NmoTeHnuan nonyJysiud. MoaenupoBaHHE JAUHAMHUKHU
nonyisuud. Kpussie pocra uucieHHOCTH mnomyisuud. KpuBble BbDKMBaHMsS. Perymsius
YHUCIIEHHOCTH TMOMYJISUi: posib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJyioruueckue crparerud BunoB (r- u K-ctparerun).

[lonsiTue o006 »sKkosmoruyeckol Hume Buaa. Mectooduranue. MHoromepHass MOJEb
skonornyeckod Humm k.M. XarumHcoHa. Pazmepsl skosnormyeckod Humd. IloTeHnumanbHas u
peann30BaHHAS] HUILIU.

Bun kak cucrema mnomynsuumid. Apeanbl BUAOB. Buabl M MX KU3HEHHbIE CTPATETHUU.
DKOJIOTHYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTHU TMOBEJICHUS U MUTPALIMK KUBOTHBIX. brosiornueckne MHBa3UK 4yKEPOTHBIX
BHJIOB.

JdeMoHcTpanun

[Toprper: Ix. Y. XaruynHCOH.

Tabmuubl 1 cxeMbl: «IKOJIOTHYECKUE XapaKTEPUCTUKU Nomyssiuuny», «lIpoctpancTBenHas
CTpPYKTypa mnomyisuuu», «Bo3pacTHeie mnupamuabsl nomyiasiuun», «CKOpOCTh — 3aceneHus
MOBEPXHOCTU 3€MJIM pa3MYHBIMM OpraHu3sMamm», «Mopenb »skojormyeckod wHumu Jx. U.
XaTynHCOHAY.

O6opynoBanue: repdapuy pacTeHUN, KOJIJIEKINUN )KUBOTHBIX.

JlaGopaTopnasi pa6ora «IIpucmocoOieHus ceMsH pacTeHUN K PacCEeTICHHUIOY.

Tema 9. Jkoj10rus cO001IECTB. IKOJOTHUECKHE CHCTEMBbI.

Ucrtopus GpopmupoBanus npupoaHbix coodirectB. CooOliiecTBa opraHu3MoB. brolieHos u ero
cTpykTypa. CBsi3u MEXy OpraHu3MaMu B OUOIIEHO3E.

DkocucTema kak oTkpbiTas cucreMa (A. JIx. Terncnu). @yHKIIMOHATBHBIE OJIOKW OPraHU3MOB B
HKOCHCTEME: MPOYIEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHH. Tpoduueckue nenu u
cetu. AOuotudeckue Onoku skocucTeM. [louBel M Wbl B 3KocucTeMax. KpyroBopor BemiecTB u
MMOTOK PHEPTUHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTelld 3KocHCTeMbl. bruomacca M mpoaykuus. DKOJIOTHYECKUE MUPAMUJIBI
grceln, OMoOMacchl M SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Puykmyayuu. HampaBneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIeCTB — CyKieccuu. [lepBHUYHBIE W BTOPUYHBIE CYKIIECCHU H HX
MPUYMHBL.  AHTPOINOTEHHBIE  BO3JCUCTBUA Ha  Cykieccwn. KimmakcHoe — cooOIecTBo.
buopasnoobpasue u moaTHOTa KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[IpupoHbIE 3KOCUCTEMBI. JKOcucmembvl 03€p U peK. IKOCUCmemvl MOpeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpPONIOTEHHBIE ~ JKOCUCTEMBI.  Arposkocuctema.  ArpoueHo3. Paznuums — mexnay
AQHTPOIOT€HHBIMH U MPUPOIHBIMU YIKOCUCTEMAMU. DKOJIOTHYEeCcKUe HapylieHnus. UHTpoayKIus.




Ypb6oskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeMm. [opozackas ¢mopa u dayHa.
CunaHTponU3aIus ropockoii haynsl. buonorndeckoe u X031HCTBEHHOE 3HAUYCHHE arPOIKOCUCTEM U
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOAEHUCTBUI OPraHU3MOB B 3KOCHUCTEMAX.
Ponv kackaonoeo sghghexma u 6u008-30ugpuxamopos (Knouesvix 6udo8) 6 GYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPrMU W BEUIECTB MEXAYy CMEKHBIMH HSKOCHCTEMAaMH. YCTOWYHMBOCTH
OpPTraHU3MOB, MOMYJISAUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3CHCTBUIA.

Mexanusmol  6030eiicmeus  3a2pA3HeHUUl  pA3HLIX — MUNOE  HA  CYOOP2AHUIMEHHOM,
Op2AHU3BMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOGHAX,  OCHOBbL  IKONOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeus. MeToJoI0orusl MOHUTOPUHIA E€CTECTBEHHBIX U
AHTPOITOTEHHBIX HIKOCUCTEM.

JdemoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmuubr 1 cxembl: «CTpykTypa OHOIIEHO3a», «IDKOCHUCTEMA MIUPOKOJIMCTBEHHOTO JIecay,
«DJKOocUCTEMa XBOWHOTO Jecay, «DyHKIUOHAIbHBIE TPYNIBl OpPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llemm nuTaHums (macrOMIHAs, JETPUTHAS)»,
«DKOJIOrHUecKass MUpamMMJa uuce», «IKOJOTHYecKas NHpamuia OHOMacchl», «IKOJIOrHYecKas
nupamua sHeprum», «O0pazoBanue Oosora», «llepBuuHast cykueccusi», «BoccraHoBieHue jeca
nocye moxkapay», «IKocucTemMa o3epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK PHEPTUHU B
arpoueHose», «IIpumepsl ypooskocucTem».

ObopynoBanue: repbapuu pacTeHUll, KOJUIEKLIMM HACEKOMbIX, 4Yydeia ITUL U 3BepeH,
repOapuy KyJIbTypHBIX U JUKOPACTYIINX PACTCHUH, aKBAPUYM KaK MOJIEIIb IKOCUCTEMBI.

IIpakTunyeckas padora «/3yyenue u onrcanue ypooIKOCHCTEMBD).

JlaGopatopHas padora «M3ydyeHue pazHOOOpa3us MEJIKHMX IOYBEHHBIX UYJIEHHCTOHOTUX B
Pa3HBIX IKOCHCTEMAX.

IKCeKypeust «IKCKypcHsi B TUINMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJOJBHBIN WIH MTOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

JKCKypeust «IDKCKYpPCHsl B arpodKocHcTeMY (Ha MOJIE UM B TEINIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rnodanbpHas IKocucTemMa

buocdepa — obmenmanerapHas 00o04Kka 3eMiI, TJ€ CYIIECTBYET WU CYHIECTBOBAJIA KU3Hb.
PazButue npencraBnenuit o 6uocdepe B Tpyaax 3. 3tocca. Yuenue B. W. Bepnanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKupoe BemecTBo 6Hocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdepsl. OcoOeHHOCTH OHOChepsl Kak TII00anbHON
sKOocHCTeMBI. JlnHaMudeckoe paBHOBecHue B Onocdepe. KpyroBopotsl BemecTs 1 OMOreoOXuMHUYECKHE
LUKJIBI (Yyriepoa, a30Ta). PUTMHUYHOCTS sIBJIEHUH B Ouocdepe.

3onanbHOCTh OMochepsl. [Tonarue o 6uome. OcHOBHBIE OMOMBI CYIIH: TYH/pa, XBOWHBIE Jieca,
CMELIaHHblE W IIMPOKOJIMCTBEHHbIE Jieca, CTENH, CaBaHHbI, IYCThIHM, TPONHYECKUE Jieca,
BbICOKOTOphs. Kimnmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KHBBIX CHCTEM, OIEHKA MX PECYpPCHOTO MOTEHIMada U OMOChEpHBIX
¢byHkuuit. Y croitunBocts 6uocdepnl

IIpsiMoe ¥ KOCBEHHOE BIMSHHUE 4YeloBeka Ha Ouocdepy. I[IpupojHble pecypchl M HX
WCIOJIb30BaHUE. AHTPOIIOTEHHBIE (GaKTOPHI BO3IEHCTBHS HA OMOIIEHO3BI (POJIh YEIOBEKA B IPUPOJIE).

JdemMoHcTpauuun

[Toptpetsl: B. U. Bepranckuii, 3. 3rocc.

Tabmuuer u cxemsl: «l'eochepsr 3emnm», «KpyroBopor azora B mpupone», «Kpyrosopor
yriaepoaa B npupozae», «Kpyrosopor kucimopona B mpuponae», «KpyroBopor Boabl B HpUPOIE»,




«OcHoBHBIE OMOMBI cymny, «Knmnmarndeckue mosca 3emnny, «TyHnapay, «Takiray, «CMemaHHbIH
necy, «[lupokonucTBeHHbIH Jiecy, «Ctenby», «CaBanHay, «[lycTeiasy, « Tponuyeckuii gecy.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUY KHUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKOJIOTHYECKHe KPU3UCHI U UX IpU4YuHbL. Bo3aeiicTBue yenoBeka Ha 6uochepy. 3arpsasHeHue
BO3AyIIHOM cpenbl. OxpaHa Bo3jayxa. 3arpsi3HEHHE BOAHOW cpenbl. OxpaHa BOIHBIX PECYpPCOB.
Pa3pymenne nousbl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONIOr€HHOE BO3/CICTBUE HA PACTUTEIbHBIN U KUBOTHBIM MUp. OXpaHa pacTUTEIBLHOIO U
KHUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXpaHbl Npuposl. KpacHeie kuuru. Ocobo oxpaHseMbie
npupoansie Teppuropun (OOIIT). borannueckue cazibl U 300JI0THUECKUE TAPKH.

OcCHOBHBIE TPHUHIMIBI YCTOMYMBOTO Pa3BUTHSA 4YEJIOBEUECTBA M MNPUPOAblL. PalvoHanbHOE
MPUPOAONONIB30BAaHNE U COXpaHEeHHWe Ouojormuyeckoro paszHoodpasus 3emuu.  OOmue
3aKOHOMEPHOCTH TJI00AIBbHBIX SKOJIOTMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Huca U
€ro BEpOSTHBIE OCIIEACTBUS.

Pa3BuTHe METOJOB MOHUTOPHUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHvle
ucciedosanusi nepexooa K pecypcocbepezarowjeri U KOHKYPEHMOCNOCOOHOU  3Hepzemuxe.
buonocuueckoe pasznoobpazue u o6uopecypcvl. Hayuonanenvie ungopmayuonnvle cucmemsi,
obecneyusaroujue 00CMyn K UHGOpMayuy no cOCMOAHUI OMOEIbHBIX U008 U IKocucmem. OCcHoBbl
IKOPeabUNIUMAYUU IKOCUCTHEM U CROCO008 6OPbOBL ¢ 6UON0BPeXHCOeHUAMU. PeKoHcmpyKyus MOpCKUx
U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpanun

Tabnuipl u cxembl: «3arpsizHeHUue aTMochepb», «3arpsi3HeHue Tuapochepb», «3arpsa3HeHue
nouBsl», «llapHukoBeiii 3hdexT», «Ocobo oxpaHsemble MPHUPOTHBIE TEPPUTOPHI», «Momenu
YIPABJISIEMOT0 MUPAY.

O6opynoBanue: gororpaduu OXpaHSIEMbIX pacTeHH M >KUBOTHBIX KpacHoill kHuru Poccuiickoit
®enepannn, KpacHON KHUTH pErvoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAHUSA K pe3yIbTaTaM OCBOCHUS 00YUYaIOIIMMUCS IPOTrpaMM
cpeaHero odmero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U MPEMETHBIE.

B cTpykType JHMYHOCTHBIX pPE3yJbTaTOB OCBOEHHUS IPOrpaMMbl 10 OHOJOTHMH BBIJIEIECHbI
CJICAYIOIINE COCTABJIAIONINE: OCO3HAHNE O0YYAIOUIUMUCS POCCHICKON TPaXKAaHCKOM MISHTUYHOCTH
— TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIIPENEICHHIO, HAluyue MOmueayuu K
00y4YeHHIO OMOJIOTUH, yeneHanpagieHnoe pa3eumue BHYTPEHHUX YOSKIEHUH JTMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH M MUCTOPUYECKUX TPaJULUN pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb
U cnoco6Hocmb 00YHAIOLINXCS PYKOBOJCTBOBATHCS B CBOEH J€ATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMHM, IPHUCYLIMMU CUCTEME OHMOJIOTHUECKOrO OOpa3oBaHUsl, Haluyue NnpasoCco3HaAHUs.
9KOJIOTUYECKOM KyJIbTYpBl, CHOCOOHOCMU CMASUMb LA U CTPOUTH )KU3HEHHBIE IIIAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS NIPOrpaMMbl MO OHOJOTHUU JIOCTUTAlOTCS B EIUHCTBE
yueOHOM M BOCHHMTATEIBHOM JEATENbHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMHM M JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, INPHUHATHIMU B
o0IlecTBE MNpaBUJIAMM M HOPMAaMM IIOBEAEHUS M CIIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHMs. M CaMOpPa3BUTHsI, Pa3BUTUS BHYTPEHHEW NO3MLMHU JMYHOCTH, NATPpHOTHU3Ma U



YBOKEHHS K 3aKOHY M MPAaBOINOPSIAKY, YEJIOBEKY TpyJa W CTaplieMy I[OKOJEHHUIO, B3aHUMHOIO
yBaKECHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO U TPAIUIMSIM MHOTOHAIMOHAIBLHOTO
Hapoza Poccuiickoin @enepaunu, NpUpoae U OKPYKAKOLIEH cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUSI YyueOHOro mpeamera «buonorus» TOMKHBI OTpa’kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYarouIuxcs pPyKOBOJICTBOBAThCS C(HOPMHUPOBAHHONW BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIUPEHHUE KU3HEHHOTO
ONbITa U OIbITA JEITEIBHOCTU B IPOLIECCE PEAIM3alMi OCHOBHBIX HAlpPAaBJICHUHW BOCIUTATEIbHOMN
NEeATEIBbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaIaHCKOTr0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YYAIOIIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOr0 001IeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX TIpaB U OOA3aHHOCTEH, YyBaXKCHHE 3aKOHa W
MPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW IEATCILHOCTH TNPU CO3AAHHH YYCOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATENIbHBIX 33124, BHITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTH OIpeNeNsaTh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM
JKM3HHU U O0BACHATH €6

YMEHHUE YYHUTHIBATh B CBOMX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOSKICHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COIUAIBHBIM MOJO0XKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILECCE COBMECTHOTO BBINOJIHEHHUS Y4YEOHBIX,
MMO3HABATEJIbHBIX U UCCIIEIOBATENIBCKUX 3a7a4, YBAKUTEIBHOIO OTHOLICHHUS! K MHEHUIO ONIIOHEHTOB
P 0OCYXICHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKONW TPaX)TAHCKON HIEHTUYHOCTHU, MATPUOTHU3MA, YBAKEHHS K
CBOEMY HapoJdy, YyBCTBA OTBETCTBEHHOCTH nepen PonHOM, TOpIOCTH 32 CBOW Kpaii, cBOO Poauny,
CBOU S3BIK U KYJIBTYPY, IIPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACJIEIUIO U MaMSITHUKAM MPUPOJbI, JTOCTHKEHHUSIM
Poccun B Hayke, HCKyCCTBE, CITIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOJIOTHH,
MMOHMUMAaHUS 3HAYeHHUs1 OMOJIOTUH B TTO3HAHUH 3aKOHOB MPUPOJIBI, B dKU3HU YETIOBEKA U COBPEMEHHOTO
o01ecTBa;

ujeiHas yoexx1IEHHOCTh, TOTOBHOCTh K CIIyKEHUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCThH 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHME AYXOBHBIX LIECHHOCTEN POCCUICKOT0O HApPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM DPOJUTENSAM, CO3AAHUI0 CEMBH HAa OCHOBE OCO3HAHHOTO
MPUHATUSA HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAIULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS KUBOM IPUPOABI U €€ EHHOCTH;



TOTOBHOCTB K CaMOBBIPa)KCHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE IIPOSBIATH KA4ECTBA
TBOPYECKOU JINUHOCTH;

5) ¢u3uyeckoro BocnuTaHusi, GOPMHUPOBAHNS KYJbTYPbI 310POBbS U 3MOIHOHAJIBLHOIO
0J1aronoJTyyus:

IIOHMMaHWE W peanu3auus 3J0pOBOr0 M 0Oe30macHoro odpasza XHU3HH (3J0pOBOE IMUTAHHE,
COOJIIOJICHNE TUTHEHUYECKUX NpPaBWI M HOpPM, COATaHCHUPOBAHHBIM PEXUM 3aHATHH M OTIbIXA,
perynsipHas pusnyeckast akTHBHOCTb), OEpEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHKE LIEHHOCTH MPaBUJI UHANBUAYAIBHOIO U KOJJIEKTUBHOI'O OE€30I1aCHOTO IOBE/IEHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJEH;

OCO3HAaHHE TIOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YIOTPEOJEHUs aJIKOroJs,
HapKOTHKOB, KypeHHUs);

6) TPya10BOr0 BOCIMTAHMSA:

TFOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10J1I00ue;

TFOTOBHOCTh K AKTUBHOM JESTENbHOCTH TEXHOJIOIMYECKON M COLMaIbHOW HalpaBiICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH M CAMOCTOATENIBHO BBIIOIHATH TAKYIO JeSITEIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepam MNpo(ecCHOHAIBHOM JesITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP OyayIieid mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKHU3HU;

7) 3IK0I0THYECKOr0 BOCTIMTAHUA

9KOJIOTUYECKU 11eJIeCO00pa3HOe OTHOIIEHHE K IMPHUPOJIe KaK HCTOUYHUKY XXH3HM Ha 3eMile,
OCHOBE €€ CYILIECTBOBaHMS,

MOBBILLICHUE YPOBHS SKOJIOIMUYECKON KyJbTYphbl: MPUOOPETEHHE OIbITa IJAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN JI OKPYXKAIOLIEH Cpenbl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IyTel UX peleHus;

CIOCOOHOCTH MCIIOJIB30BaTh MPUOOpPETaeMble IPU U3YYEHUH OMOJIOTHH 3HAHMSI U YMEHHUS MpU
pelieHny npoOJeM, CBSI3aHHBIX C palMOHAJIbHBIM INPUPOIOIOJIB30BAHUEM (COOIIOJCHUE MpPaBUI
IIOBE/ICHUS B MPUPOJE, HANIPABJICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B DKOCHCTEMAX, OXpaHy BHJIOB,
9KOCUCTEM, OHOChEpHI);

AKTHBHOE HENPUATHE JACHCTBUMN, IPUHOCAIINX BPE OKPY’KAIOIIEW NMPUPOTHON Cpelie, YMEHHE
MIPOrHO3UPOBATh HEOJAronpUsTHBIE 3KOJOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX NEHCTBUN U
IIPEIOTBPALLATD UX;

HaJIMYME€ PA3BUTOTO 3KOJOTMYECKOIO MBIIIJIEHUS, 3KOJOTMYECKOW KYJIbTYpBI, OIbBITA
NESTEIbHOCTH ~ DKOJIOTMYECKOM  HANpaBJIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCSI HMH B
[I03HABATENIbHOM, KOMMYHUKATUBHON M COIMAJBHOM MpakTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd U OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JHUANOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M YMTATENbCKOW KYJIBTYPBl KaK CpPEACTBAa B3aMMOJECHCTBUS
MEX1y JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHue creunduky OWONOrMM Kak HayKd, OCO3HaHHA €€ poiu B (QOpMHUPOBAHUU
palMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3JJaHUM LEJIOCTHOTO MPEACTaBICHUS 00 OKpYy)Karolem
MHpE KaK 0 €IUHCTBE IPUPO/IbI, UEIOBEKA U OOIECTBA, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpobiieM COXpaHEeHUs IPUPOTHOIO PABHOBECHS;



yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHON LUBWIM3ALUU: OOeCleyYeHus
HOBOTO YpPOBHS DPa3BUTHS MEIUIMHBI, CO3/aHHE IEPCIEKTHBHBIX OHMOTEXHOJIOTUH, CHOCOOHBIX
pemaTb pecypcHble MpoOJeMbl Pa3BUTHS YEJIOBEYECTBA, IMOMCKA IyTeH BBIXOJA M3 TJI0OAIBHBIX
9KOJIOTUYECKUX MpoOseM M obecredyeHus: nepexoja K yCTOHUMBOMY pa3BUTHUIO, pallMOHAIBHOMY
HCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYEHHUH OHOJIOTMYECKMX 3HAHMW B LENSAX MOBBILEHUS OOIIen
KYJbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (PyHKUIMOHAIBHOM
IpaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu U3y4eHnu OnoIorum;

[IOHMMAaHHE CYIIHOCTH METOJOB II03HAHHA, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH MCIOJB30BaTh IMOJy4YaeMble 3HAHUS ISl aHamu3a W OOBSICHEHHS SBICHHUN
OKpYKAaIOIIET0 MHpa W TMPOUCXOAAUIMX B HEM HM3MEHEHUH, yMEHHE JenaTb OOOCHOBAHHBIC
3aKJIIOYEHHS] Ha OCHOBE Hay4HbIX (DAKTOB M MMEIOIIMXCS JaHHBIX C LIEIbI0 NOJYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIHHO MCIIOJIb30BaTh OMOJIOTMYECKIE 3HAHUS JIJIsl pEIIeHHs TpoOIeM B
peanbHBIX KU3HEHHBIX CUTYALMIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, I'OTOBHOCTb OCYILECTBIATh IPOEKTHYIO U
HCCIJIEIOBATEBCKYIO AESTEIBHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb W CIIOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHHIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMM 10 OHOJOTMUM B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaTbl OCBOEHHS Yy4yeOHoro mpeamera «buonorus» BKIIIOYAIOT:
3HauyuMble A1 (QOPMUPOBAHMS ~ MHPOBO33PEHUS  OOYHYAIOIIUXCS — MEXAMCLUUIIIMHAPHBIE
(MexnpeaMeTHbIE) O0IeHaYYHbIe MOHATH, OTPAKAIOLIME 1IEJOCTHOCTh HAYYHOM KapTUHBI MUpA U
ceun(uKy METOJIOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, JHEpIus,
SIBJIGHUE, MPOIIECC, CUCTEMA, HAYUHBIM (PaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleIOBaHNe, HaOJII0/IeHue, H3MEpEeHHEe, HKCIEPUMEHT U JpYyrue); yYHUBEpCcallbHble YydeOHbIE
neiicTBus (Mo3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE, PETYIISITUBHBIE), oOecreunBarone GopMupoBaHue
(YHKIIMOHATBHOM TPaMOTHOCTH M COLMAJIbHON KOMIIETEHIHMH OOy4arolluxcs; CIOCOOHOCTb
00y4aroluXcsl HUCIOJIb30BATh OCBOEHHBIE MEXAUCHMITIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U
YHUBEpCaJbHbIe YUeOHbBIC JCHCTBUS B MIO3HABATEIHLHON U COIMATBLHOM MPAKTHKE.

B pesynbrate wu3ydeHus OHOJOTMHM Ha YpOBHE cpeaHero ooOmiero o0pa3oBaHusS Y
oOyyaromierocsi OyayT c(opMHpOBaHBl TO3HAaBaTeNbHbIE YHHBEpCaJlbHble Y4eOHbIE eiCTBHA,
KOMMYHHKATHUBHbIE YHUBEpCaJibHble yueOHbIE NEHCTBUS, PETYJISATUBHbIE YHUBEpCAJbHbIE ydeOHBIE
NeNCTBUS, COBMECTHASI 1€ATEIbHOCTb.

MertarnpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI TPOrPaMMBbI CPETHET0 001Iero 00pa3oBaHus JOTKHBI
OTpaXkaTh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMM 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBUS:

CaMOCTOSITENTbHO  (OPMYJIMPOBAaTh M aKTyalU3upoBaTh MpobdieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIOJIb30BaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHalu3a, CUHTE3a,
CpaBHEHHUS, Kiaccupukanum, o0001eHNs ), paCKpbIBaTh CMBICT OMOJIOTHYECKUX MOHITUN (BBIAENATD
UX XapaKTepHbIE IPU3HAKU, YCTAaHABINBATh CBSI3U C IPYTUMU MOHATUSAMN);



ONpeAeNATh LEeNu JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTaBICHHBIMU LIETISIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JJ1s1 O0OBsICHEHUS (PAKTOB U SIBIICHHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHbBIC, M0 AHAJIOTHH), BBISBIISTDH
3aKOHOMEPHOCTH U TPOTHBOPEUMS] B PAcCMaTPUBAEMbIX SBIEHUAX, (HOPMYIHPOBATH BBIBOABI U
3aKJIFOUYEHNS;

IIPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JJIs INPEJCTABICHUS CYLIECTBEHHBIX CBA3ECH U
OTHOIICHUH B H3y4YaeMbIX OMOJOTMUECKUX OOBEKTax, a TakKe IPOTUBOPEUUIl pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OOPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAaH pelIeHUs MPOOJIeMbl ¢ YUYETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OILICHUBATh COOTBETCTBUE PE3YJbTATOB IEJISM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

KOODAMHUPOBAaTh H BBIIOJHATH pabOTy B YCIOBUSX pEATBbHOTO, BHUPTYaJIbHOTO H
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJI/IETh HABbIKAMHU Y4YeOHO-HCCIIEA0BATEIbCKON M IPOEKTHOH JEATENbHOCTH, HaBbIKaMU
paspelieHuss mpodsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IIOHMCKY METOJOB
pElIeHUs TPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

UCIIONIb30BaTh PAa3MYHbIE BHUABI JEATEIBHOCTH 10 TMOJXYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAINK, TPEOOPa3OBAaHUIO W MPUMEHEHHIO B YUYEOHBIX CHTyalHsX, B TOM YHCJIE MpH
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

¢bopMUpOBaTh HAY4YHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHUEH, KIIFOUEBBIMU
MOHATHSIMHU U METOJIaMU;

CTaBUTh W (HOPMYTUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATENBLHON JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISBJIATh IPUUYUHHO-CIIEACTBEHHBIE CBA3M U AKTYaJIM3UPOBAThH 3aJady, BBIIBUraTh IMIIOTE3Y
€€ pelIeHNs], HAXOOUTh apryMEHTBI JJIs1 JOKa3aTeIbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh IapaMeTPhI U
KpUTEPUHU PELLICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEUICHUS 3aJa4ul pe3yIbTaTbhl, KpUTHUECKN OLEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIIATh lI€JICHANPABICHHbIA IOMCK IE€peHOca CPEeICTB M CHOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPELY;

YMEThb MEePEHOCUTh 3HAHUS B I03HABATEIbHYIO U MIPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIE UJIEH, MpeJiaraTb OPUTHHAIbHbBIE TOJIXO/Ibl U PEIIEHUs, CTAaBUThH MPOOIEMbI
U 3aJ1a4i, JOIyCKAIOU[1e aJbTepPHATUBHbIE PEIICHNUS.

3) pa6ora ¢ nngopmanmeii:

OpPHEHTUPOBATbCS B PAa3IMYHBIX HCTOYHUKAX HH(popMmanmu (Tekcre ydeOHOro mocodus,
Hay4YHO-TIONYJISIPHOM JUTEpaType, OMOJOTHYECKHX CIOBapsAX W CIPABOYHHUKAX, KOMIIBIOTEPHBIX
0asax JaHHbIX, B VIHTepHeTe), aHanM3UpoBaTh HWHGOPMALMIO PA3NUYHBIX BHIOB U (opm
IIPE/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

¢dbopMynaHpoBaTh 3alpochl W TPUMEHSTHh pa3IMYHbIe METOJbl IpH TMOHCKe M O0TOOpe
Oouosornueckoil nHpopMaIuu, HeoOXOAMMOM JIJIs1 BBITIONHEHUS YICOHBIX 3a7a4;



IpUOOpeTaTh OMNBIT HCMOJIb30BAHUSA HMH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHUH,
COBEPILIECHCTBOBATH KYJIBTYPY aKTHUBHOT'O MCIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHMAIbHYIO (OpMy  MpencTaBICHUS  OMOJOTHYECKOU
nHpopManuu (cxembl, Tpa@uKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJb30BAaTh HAyuyHbIH A3BIK B KAauyecTBE CpeACTBa IpU paboTe ¢ OHOJIOrHMyYecKon
uHbopManMell: MPUMEHATh XHUMHUYECKHe, (U3MUYECKHE W MaTeMaTW4YecKHe 3HAKW M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIB30BaTh M IPeoOpa3oBHIBATh  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJIaJIeTh HABBIKAMM PAcIO3HABaHUS U 3allUThl HHPOpMaLuu, HHHOPMALIMOHHON 6€301aCHOCTH
JIUYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM e CTBUSIMU:

1) odomenmne:

OCYILECTBIISATh KOMMYHHKALIMU BO BCEX cepax >KU3HM, aKTUBHO Y4acTBOBATH B JUAJIOre WIN
JUCKYCCHU IO CYILECTBY 00CYXk/1aeMOil TeMbl (YMEHHE 33]1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEJIbHO BBIIOJHEHMS MpeajgaraéMoi 3aJaud, Y4YUTbIBaTh HMHTEPEChl M COIIACOBAHHOCTD
NO3ULMK APYTUX YYACTHUKOB JIMAJIOTa MU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CpeJICTBA OOIIECHHUS, TOHUMATh 3HAYEHHUE COLMAJIbHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYalldil, YMETh CMST4YaTh KOH(IUKTHI M BECTH
IIEPETOBOPBL;

BJIaJIeTh Pa3IMYHBIMU cIOcOOaMM OOILEHUS M B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUS APYTUX
JTOACH, NPOSBIATH YBAKUTEIbHOE OTHOIIEHHE K COOECeHMKY M B KOPPEKTHOH ¢opme
(bopMyIHpOBATH CBOU BO3PAKCHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs IeSITeIbHOCTD:

MOHMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOM M HWHAWBUAYAIbHOM paboOThl mpu
peuieHnn OuoJOrn4Yecko mpoOaemMbl, 0OOCHOBBIBaTh HEOOXOJUMOCTH NPUMEHEHMS] TPYMIIOBBIX
(dhopM B3aMMOJEHCTBYS PU pELIeHUH y4eOHO! 3a1auH;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX ACUCTBUI C Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)K0r0 WieHa KOJUIEKTHUBA;

MPUHUMATD eI COBMECTHOM JEATENIbHOCTH, OPTaHM30BBIBATh M KOOPIUHHPOBATH JEHCTBUS
10 €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JIEUCTBUH, PACIIPENENIATh POJIU ¢ yYETOM MHEHHH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLIEHUBAaTh KauyeCTBO CBOEr0 BKJIAJa M KaXIOro yYaCTHHMKAa KOMAaH[bl B OOIIMH pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeJuiarath HOBBIE MPOEKTHI, OLEHUBATh HWAECW C TO3WIUH HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJACHNUE B PA3JIMYHBIX CUTYAIHsX, HPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITHh MHUIIHATHBHBIM.

Ogiaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMU 1€HCTBUSAMU:

1) camoopranm3amnus:

MCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJIsl BBIBJICHUS MPOOJIEM U UX PELICHHS B KU3HEHHBIX
1 Y4eOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUH IEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX W TOCTYNKax IO OTHOIIEHUIO K JKMBOM MHpPUPOJE, CBOEMY 3/I0pPOBBIO M 3/I0POBBIO
OKPY’KaIOIINX;



CaMOCTOSITEJILHO OCYIIECTBIATh IO3HABATENbHYIO JESATEIbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7ayll B 00pa30BATEIbHON ESATEILHOCTH M JKU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHMs MpoOJeMbl C Y4ETOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEAIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLMsIM;

pacupsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

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

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW SPYIMIMH B Pa3HBIX OO0JIACTSIX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHTyallMsIM, BHOCUTb KOPPEKTHUBBI B JCSATCIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEISIM;

BJIaJIETh HAaBBIKAMH IO3HABATENBHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUI U
MBICIMTENbHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUH, MCIIOJIb30BaTh MPUEMBI pedIeKCHH JUIs
OLIEHKU CUTYalllH, BBIOOpa BEPHOT'O PELLECHMS;

YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKCHUIO;

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

3) npuHsiTHE CeOsl H APYTHX:

IIPUHUMATD ce0s, TOHUMAsi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH JAPYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHMSI Colep)kaHusd YyuyeOHoro mnpeamera «buomorus» Ha
yIIIyOJIEHHOM YpPOBHE OPHUEHTHPOBAaHBI Ha obOecrneueHue MpoUILHOTO O00yueHUs OOyJaronIuxcst
O6uosiornu. OHM BKJIFOYAIOT: CrieU(pHUEcKUe i OMOJOTMM HAay4Hble 3HAHMS, YMEHHMS M CHOCOOBI
JeUCTBUI MO OCBOEGHMIO, MHTEpPIpPETAlMM M NPeoOpa3oBaHUIO 3HAHUM, BHJIBI JAEATEIBHOCTH IO
MIOJIyYEHUIO HOBBIX 3HAHUM W MX MPUMEHEHHIO B PA3JIUYHBIX YYEOHBIX, a TAaKKE€ B pEaIbHBIX
KU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yapTaThl IPEACTABICHbI 10 TOAAM U3YUYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yuyeOHoro npeamera «buonorus» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUNW O MECTE€ M POJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMUPOBAaHUM €CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B TTO3HAHUHM 3aKOHOB MPHUPOAbI U PELICHUH
npobJeM palMoOHAIBHOTO MPUPOAONOIL30BAHUSA, O BKJIAJlE POCCUHCKUX U 3apyOekHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue
OMOJOrMYecKre TEPMHHBI W TOHSTHUA (KHU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, TIOMeocCTas,
CaMOpETyJISLKs, CaMOBOCIIPOU3BEJICHHE, HACIEJACTBEHHOCTh, M3MEHYMBOCTb, POCT U DPa3BHUTHUE),
6uonornyeckue Teopuu (kiaerounas reopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBmioBa — o 1mieHTpax MHOTOOOpa3usi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUM), 3aKOHBI (€IMHOOOpPa3Usl MOTOMKOB IEPBOIO MOKOJIEHUS,



pacllerIeHus], YUCTOThl raMeT, HE3aBUCUMOT0 HacjenoBaHus ['. MeHnzens, roMOJIOTUYECKUX PSAIOB B
HacneAcTBeHHOM n3mMenunBocty H. M. BaBuiioBa), mpuHIUIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHUS, HCIOJb3YEeMBIX B OHOJOTMYECKHX
HCCIIEIOBAHMX KUBBIX O0BEKTOB (OMHUCAHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPUMEHT);

yYMEHHE BBIIEATh CYIIECTBEHHBbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M JYKApPHUOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHCIe OakTepuii, TpuOOB, pacTEHHIA,
KUBOTHBIX U 4YeJIOBEKa, CTPOEHUS OPraHOB M CHCTEM OPraHOB PACTEHUH, >KMBOTHBIX, YEIIOBEKa,
MIPOLIECCOB JKU3HENIEATEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaxX PacTeHMi, KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKHX IPOIIECCOB: OOMEHa BEIIECTB (METabOIM3M), MPEBPAIICHUS] SHEPIHH, OPOXKEHUS,
aBTOTPO(HOTO U TeTepoTpPOPHOrO TUIIOB MHUTAaHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHes3a, 3MOpHUOTeHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHS, PAa3MHOXKEHHS, WHAWBUIYAIBHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMO/ICHCTBHS I'eHOB, FeTepo3rca, HCKYCCTBEHHOTO 0TO0DAa;

YMEHHE YCTaHABJIMBAThb B3aUMOCBS3M MEXJY OPTraHOMJAMU KIETKHM M HX (DyHKUHUIMH,
CTPOCHHEM KJIIETOK Pa3HBIX TKaHEW M WX (PYHKIHMSIMH, MEXAYy OpraHaMd M CUCTEMaMH OPTaHOB Y
paCTeHHMIA, )KHBOTHBIX M YEIIOBEKA M UX (DYHKIMSIMH, MEXKy CUCTEMaMH OPraHOB U MX (YHKIUSMH,
MeXJ1y dTaraMyd oOMEeHa BEIIECTB, 3TallaMy KJIETOYHOTO LUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
JTanamMu SMOPUOHAILHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (HEHOTUIIOM U (HaKTOpaMH CpPEIbI
oOUTaAHUS;

YMEHHE BBISBIATH OTJIMYUTEIbHBIE NPU3HAKH JKUBBIX CHUCTEM, B TOM WYHCIIE PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIIOTUYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JIJIS IOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYTIIL;

YMEHHE pemarbh OMOJIOTHUYECKUE 3aJayM, BBISBISATH NMPHUYMHHO-CICACTBEHHBIC CBS3H MEXKITY
UCCIIeyeMbIMU OHUOJIOTMYECKUMHU NpPOIeCCaMU W SBJICHUSIMH, JAeNaTh BBIBOABI M IMPOTHO3BI HA
OCHOBaHUU TMOJTYUYEHHBIX PE3YJIbTATOB;

yMEHHE BBINOIHATH JJa0OpaTOPHBIE U MpaKTUYecKue padoThl, cOOII0AaTh MpaBuia Ipu padore
C YU4EOHBIM U JTA0OPATOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPATh MUX OKCIEPUMEHTAIbHBIMU CPEJICTBAMH,
dbopMynupys 11eJb UCCIeA0BaHNUs, aHATM3UPOBATh MMOYYSHHBIE PE3YIbTAThI U JeNIaTh BHIBOIBI;

YMEHHE Yy4YacTBOBaTh B Yy4e€OHO-HCCIIENOBATEIhCKOM paboTe MO OHOJOTUM, SKOJOTUU U
MEIWIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, W ITyOJUYHO NPEICTABIATH
MIOJIy4YE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEHIIHSX;

yYMEHHUE OLEHUBATh ATUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEOBaHUI B 00jacTu OHOJIOTUH U
MeIUIUHBI (KJIOHUPOBAaHNE, HCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HANIPABICHHOE U3MEHEHHE TeHOMa H
CO3JIaHHME TPAHCTEHHBIX OPTAaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oyayiied mpodeccHoHaIbHOM JeSTENbHOCTH B
o0nacT OMOJIOTHM, MEIUIMHBI, OMOTEXHOJOTHUH, BETEPUHAPUHU, CEIbCKOIO XO3SAHCTBA, MHUILEBOM
MIPOMBIIITICHHOCTH, YTIYOJISTh TO3HABATEIbHBI WHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH MpPOPEecCHu W MPOAOIDKEHHE OHOJOTHYECKOTO0 OOpa3oBaHHs B OpPTraHU3AIUSIX
cpeaHero NpogecCuoHaIbHOIO M BBICIIET0 00pa30BaHUsI.

[IpenmeTHbie pe3ysbTaThl OCBOEHUsS yueOHoro npeamera «buonorusi» B 11 Knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MeCTE€ W POJM OHMOJIOTUM B CHCTEME E€CTECTBEHHBIX HayK, B
(hopMUPOBaHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TTIO3HAHUH 3aKOHOB TIPUPO/IBI
U peIlIeHNH HKOJOTHUECKUX MpoOJIeM 4eIoBEeUYeCTBa, a TAKXKE B PELICHUH BOIPOCOB PALMOHAIBHOTO
MIPUPOJIOTNIONB30BAaHNSA, W B (OPMHPOBAHWU IIEHHOCTHOTO OTHOIICHHS K TPHUPOJE, OOIIECTBY,
YeNI0BEKY, O BKJIa/Ie POCCUMCKUX U 3apyOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE OUOJIOTHH;



yMEHHE BIAJETh CHUCTEMON OMOJOTMYECKMX 3HAaHUH, KOTOpas BKJIIOYAET OMNpENENICHUS U
MOHMMAHUE CYITHOCTH OCHOBOIIOJIATAIONIUX OHMOJOTUYECKMX TEPMHHOB M TOHATUH (BHUI,
sKkocuctema, Ouocdepa), Ouomormueckue Teopuu (dBomoumoHHas Tteopust Y. JlapBuHa,
CUHTEeTHYeCcKass Teopus sBoiiouuu), yueHus (A. H. CeBepuoBa — 0 myTsSX M HampaBJICHUSAX
sBomonuu, B.M. BepHaackoro — o 6uocdepe), 3akoHbI (reHeTHYeCKOTo paBHOBecus Jx. Xapau u B.
BaiinGepra, 3apoaeimeBoro cxoacrBa K. M. bopa), mnpaBwia (muammyma FO. JluOwuxa,
9KOJIOTMUYECKOHN MUpaMuabl 3HEPTUH ), TUoTe3sl (runote3a «mupa PHK» V. I'nnbepra);

yMEHHE BIAJeTh OCHOBHBIMM METOJAMHU HAy4YHOTO IO3HAHMS, WCIONb3yeMbIMH B
OMOJOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U OJKOCHCTEM (OMHcaHUEe, HU3MEpeHHe,
HaOJIOZCHNE, SKCIEPUMEHT), CIIOCOOAMU BBISIBICHHS M OIICHKM AHTPOIIOTEHHBIX W3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIICNATH CYIIECTBEHHbIE MPU3HAKHU: BUIOB, OMOreOlIeHO30B, SKOCUCTEM U Ouochepsl,
CTaOUIM3UPYIOLIETo, ABMXKYIIETO M Pa3pbIBAIOLIET0 €CTECTBEHHOIO OTOOpa, ajsIoNaTpuyeckoro u
CHMITaTPUYECKOTO BUA000PA30BaHUS, BIUSHIS IBHKYIIUX CHJI BOJIONNU Ha TeHO(MOHT IOy JISIIHIH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpene OOWTaHWs, YepeJOBaHUs HANpaBIICHUH SBOJIIOLUH,
KpyTrOBOPOTA BEILIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXAY IPOLIECCAaMH 3BOJIOLUHU, ABIKYIIMMH CHIIAMU
aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBISATH OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, MPHUCIIOCOOIIEHHOCTh BHJOB K
cpene oOuTaHus, aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOI€HHBIX U3MEHEHUH B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OWOJIIOTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIUKY Ul JIOKa3aTelIbCTBAa POACTBA OPraHMW3MOB pa3HbIX CHUCTEMATHUYECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOWTaHUS, €JUHCTBA 4YEIIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHs MHOTooOpaszus BHJIOB M HSKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0BEYECTBA;

yMEHHE pelaTb OMOJIOTMYecKHE 3aJayd, BBISBISATh NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCIIeTyeMbIMU OUOJIOTMYECKUMHU TIPOIleCCaMU W SIBJICHHUSIMH, JeNaTh BBIBOABI M TMPOTHO3BI HA
OCHOBAHUU TOJTYYEHHBIX PE3yJIbTATOB;

yMEHHE BBINOIHATH JJa0OpaTOPHBIE U MpaKTUYeCKue padoThl, cOOMI0AaTh MpaBuia Ipu padore
C YU4EOHBIM U JTA0OPATOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TMPOBEPATh MX OKCIEPUMEHTATbHBIMU CPEICTBAMHU,
dbopMynupys 11eJb UCCIeA0BaHMUs, aHATM3UPOBATh MMOJYYCHHBIE PE3YIbTAThI U JeNIaTh BBIBOIBI,

YMEHHE Yy4YacTBOBaTh B Yy4e€OHO-HCCIIENOBATEIhCKOM paboTe MO OHOJOTHM, HSKOJOTUU U
MEIUIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOILIECTB, W IMYyOJUYHO NPEACTABIATH
MIOJTyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEHIIHSX;

YMEHHE OLIEHUBATH TUIIOTE3bl U TEOPUU O MPOUCXOKACHUM )KU3HH, YEJIOBEKA U YETIOBEUECKUX
pac, o IpuYHHaXx, MOCIEICTBUAX U CIIoco0ax MpeloTBpaleH s II100albHbIX H3MEHEHUH B 6nocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiedt mpodeccrHoHambHON AESITEIBHOCTH B
obnacTi OMOJIOTHM, HKOJOTHH, HPUPOAONOIH30BAHUS, METUIMHBI, OHMOTEXHOJOTHH, NCHXOJOTHH,
BETEpUHAPUH, CEIbCKOIO XO3SHCTBA, MHUILEBOW MPOMBIIUICHHOCTH, YIIIyOJSATh IO3HABAaTEIbHBIHI
WHTEpEC, HAMpaBJICHHBIH HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIONIEH MPO(PECCHU W TMPOIODKCHHE
OMOJIOrMYecKOro 00pa30BaHMA B OPraHU3alMAX CpeIHEro MNpoGEeCcCHOHAIBHOIO M BBICIIETO
o0Opa3oBaHMUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne ni/n KouTtpo (undpossie)
HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI IIpakTnyeckn
Bcero | abHBIE o0pa3oBaTe/bHbIC
e padoThl
padoThI pecypcsl
bubnunoreka LIOK
1 b 3
HIOTIOTIA Karc Hayka https://m.edsoo.ru
5 JKuBble cucTteMsl ¥ X n3ydeHue. BxoaHas KOHTpoIbHAs 6 1 Bbu6motreka [JOK
pabora. https://m.edsoo.ru
bub. OK
3 buonorus kinerku 3 0.5 nommotexa L
https://m.edsoo.ru
bubnuoreka [{OK
4 X 14 1
MMHUYECKasi OpraHu3aIusl KIeTKU https://m.edsoo.ru
bu6mmoteka IIOK
5 C 13 2
TPOCHHUE U (PYHKIIUU KIETKH https://m.edsoo.ru
bub OK
6 OOMeH BelIeCcTB U NMPEBPAILEHUE SJHEPTUU B KIIETKE 11 1 htl/tIpSJ,j:I;I/?nT.e;aSC])Jé).ru
7 HacnencrBenHnast nnpopmanys u peanusanus e€ B KJIETKe. 11 1 05 bubmuoteka [IOK
[TonmyronoBasi KOHTpPOJIbHAS paboTa. ' https://m.edsoo.ru
bub6 OK
8 Ku3HEHHBIN UK KISTKH 8 1 htI/tIpSJ,I:I;I/?nT.eeI:jascﬁf).ru
bub6 OK
9 CrtpoeHue u pyHKIMH OpraHU3MOB 18 1.5 htI/tIpSJ,I:I;I/?nT.eeI:jasi.ru
bub. OK
10 Pa3mHOXeHME U pa3BUTHE OPraHNU3MOB 13 1.5 nommotexa L
https://m.edsoo.ru
1 ['eneTnka — Hayka O HACIEACTBEHHOCTH U U3MEHYNBOCTHU 5 05 bu6muoreka [JOK

OpPTraHU3MOB

https://m.edso0.ru




bubnunoreka LIOK

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 14 1 https://m.edsoo.ru
bubnunorexa LIOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
https://m.edsoo.ru
bub OK
14 I'eneruka yenoBeka 3 0.5 nommotexa Ll
https://m.edsoo.ru
bub OK
15 Cenekiusi opraHU3MOB 4 1 htI/tIp;I:I;I/(r:.GeI;Zc])_E).ru
16 buorexHnonorus u cunternueckas 6uomnorus. Ilpomexxyrounas 6 1 Bbu6moreka [JOK
arrecraius: KoMIuiekcHast KOHTpOJIbHAs padoTa. https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 3 13
11 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Neni/m = HamMeHoBaHMe pa3esioB M TEM MPOrPaMMBbl Konrrpo IIpakTuyeck (1udponsre)
Bcero  abHbIE o0pa3oBaTejibHbIE
ue padoTsl
padoTbI pecypchbl
1 3apoxaeHUE U Pa3BUTHE YBOTIOIIMOHHBIX MIPEJACTABICHHUN B 7 1 bubmuoreka [IOK
Ouonoruu. BxojHasi KOHTpOJIbHAS padoTa. https://m.edsoo.ru
but6mmoreka [IOK
2 M & 20 2
HUKPOIBOJIOIUS U €€ Pe3yJIbTAThI https://m.edsoo.ru
3 MakposBontonus 1 €€ pe3yJbTaThl 7 Bubmmorexa LIOK
P B pesy https://m.edsoo.ru
bu6 OK
4 [IpoucxoxaeHue u pa3BUTHE KU3HHA HA 3eMIie 21 1.5 htI/tIpSJ,I:I;I/?nT.e;asi.ru
5) [Ipoucxoxaenue yenoBeka — auTpornorenes. [lomyrogosas 17 1 1 bubnmoreka [JOK




KOHTpOJIbHast paborTa.

https://m.edso0.ru

6 DKOJIOTUSI — HayKa O B3aMMOOTHOIIIEHUSAX OPTaHU3MOB U 6 05 bubmuorexa [JOK
HAJIOPTaHU3MEHHBIX CHCTEM C OKPYIKarolleil cpeaoi ' https://m.edsoo.ru
bubnmoreka [IOK
7 O 0 10 1.5
praHu3Mbl U cpefia 0OUTaHus https://m.edsoo.ru
bubnunorexa LIOK
8 €] i 9 0.5
KOJIOTHS BUAOB U TIOYJISIIHNA https://m.edsoo.ru
bub K
9 DKOIOTUs COOOIIECTB. DKOJIOTHYECKUE CUCTEMBI 17 0.5 uomorexa O
https://m.edsoo.ru
bub OK
10 buocdepa — rmobanpHas 3xkocucTemMa 8 htI:p::P/I/(;:.CeI;ascL)E).ru
11 UYenoBek U OKpy Karolias cpeaa 7 Bubmmorexa HOK
Pysaiotas cpeaa. https://m.edsoo.ru
12 PesepBHOE Bpems 6
13 [IpomexyTtounas arrecranus. BIIP/kommiekcHast KOHTpoIbHas 1
pa0bora.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 7.5




ITOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
/o

Tema ypoka

KommuecTBo yacos

Bcero

KonTpo
JIbHBIE
paboThI

JlaGopatopHsble
U TIPaKTUYCCKUE
paboThI

Jlata

U3Y4YEHUS
110 IIJIaHy

Jlata

U3yYeHUS
o (akry

CoBpemeHnHast Ouojorusi — KOMIUIEKCHas Hayka. Kparkas wucropus
pa3BUTHS OHOJOTMH. YUYECHBIE-OMOJOTM W HMX BKIAJ B CO3JaHHE
COBPEMEHHOUN HAyYHOU KapTHUHBI MUpa

buonornueckue  Hayku WM U3y4aeMble =~ HUMH  MPOOIEMBI.
@dyHaaMeHTanbHbIe,  NPUKIAJHBIE W TOWCKOBBIE  HaydHBIC
WCCIIEIOBAaHMSI B OMOJIOTHH.

CBs13p OMOJIOTUU C IPYTUMU HayKaMu. BeInonHeHne 3aKOHOB (DU3UKHU U
XUMHH B )KUBOU MPUpPOJIE.

3HayeHne Ouonoruu B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4HOl kapTuHbl Mupa. Ilpodeccun, cBsi3aHHBIE C OHONIOTHEH.
3HaueHue OHOJOTMM B MPAKTUYECKOW JIEATENBHOCTH YelOBEKa:
MEAMIIMHE, CEIbCKOM XO03SICTBE, TPOMBIIIIIEHHOCTH, OXPaHE MPUPOIBL.

JKuBble cucteMbl Kak mpeaMeT u3yuyeHus Ouosnoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XMMHUYECKOTO  COCTaBa, JAUCKPETHOCTb U
I[EJIOCTHOCTD, CJIOKHOCTD U YIOPSI0YEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3anus, CaMOBOCIIPOU3BEICHHUE, pa3apaxuMocCTh,
U3MEHYUBOCTb, POCT U pa3BUTHE.

YPOBHH OpraHMW3allii >KUBBIX CHCTEM: MOJICKYJSIPHBIN, KJIETOYHBIH,
TKaHEBBIH, OpPraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, IKOCHCTEMHBIH
(OuoreoneHOTHYECKHI ), OMOC(EPHBIH.
Kvzep kak 6uonorunueckuii GeHoOMeH.
OnpeneneHns XKU3HHU, CBOMCTBAa >KMBOTO, NPOSBICHUS JKU3HU WU HX
XapaKTepUCTHKa. [Iporiecchl, MPOWCXOMSANINE B JKHUBBIX CHCTEMax.

OcHOBHBIE TpH3HAKH XHUBOTO. JKM3Hb Kak (opma CyIIeCTBOBAHUS




MaTCpHu. HayKI/I, U3y4daromue JKHBBIC CHUCTCMbI Ha PA3HBIX YPOBHAX
OpraHu3aiuu.

10.

11.

12.

BxomHast koHTposibHas paboTa

Uzydenue xuBblx cucteM. OOBEKThl U3ydeHUsS OHONOrHH. MeTossl
Oouonornueckod Hayku. HalOmioneHue, u3MepeHHE, HKCIEPUMEHT,
cucTemarusanmsa, metaananus. [loHaTHe 0 3aBUCMMONM M HE3aBHCHMOI
nepeMeHHou. [llannpoBaHue SKCIIepUMEHTA.

[ToctanoBka u mnpoBepka runote3. HyneBas rumnoresa. IlonsTue
BBIOOPKU U €€ JOCTOBEPHOCTb. Pa3z0poc B OMOIOTMYECKUX JIaHHBIX.
OueHka JIOCTOBEPHOCTH  IOJYyYEHHBIX  pe3ynbTaToB. [lpuumnbl
HNCKaXXCHHA PE3YyJIbTAaTOB J3KCIICPUMCHTA. IToHATHE CTATHCTUYECKOTO
TecTa.

[Tpaktuyeckas padora Nel «lcrnonb3oBaHue pazaMuHBIX METOAOB IpU
HN3YYCHUU KXUBBIX CUCTEM).

Knerka — cTpyKTypHO-QYHKLIHMOHaIbHAA €IUHMLA *XHBoro. Mcropus
oTKpbITHS KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus
(T. [Bann, M. Ilneiinen, P. BupxoB). OCHOBHBbIE MOJOXKEHUS
COBPEMEHHOM KIIETOYHON TEOPUHU.

Kiierounass teopus B CBET€ COBPEMEHHBIX HAHHBIX O CTPOECHUU U
byHKIUAX KIeTKU. Teopus cumbuozenesa

MeTtoabl MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTMU: MHKPOCKOIHMS,
xpomatorpadus,  anekTpodope3,  METOJ  MEYEHbIX  aTOMOB,
muddepeHManbHOe EeHTPUGYTUPOBaHUE, KYJIbTUBHUPOBAHHE KIIETOK.
H3yuenue ¢huxcuposannvix kiemox. DIEKTPOHHAs MHKPOCKOIHS.
Kongokanvnas mukpockonus. Bumanvnoe (npudicusnennoe) usyuerue
KIemoK.

CoBpeMeHHbIE MeTO/bl M3yueHHs kieTku. [Ipaktuueckas paGora Ne2
«M3yyeHne  MeTONOB  KJIETOYHOW  Ouomoruum  (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)»

0.5

0,5

13.

Pa3HOOOpazue HEOPraHMYECKUX COSAMHEHHWN B KIETKE U UX POIb B




IIpoLIECCaX KUZHEAEATEIBHOCTU U CTPYKTYPUPOBAHUH SKUBOTO.

14.

XUMUYECKU I COCTaB KJIETKH. Makpo-, MHKPO- 51
YIBTPAMHUKPO3JEMEHTHI. Boia u €€ poib Kak pacTBOpUTENs, peareHra,
Y4acTHE B CTPYKTYPUPOBAHUU KJIIETKH, TEIJIOPErysiuund. MuHepanbHble
BEIIECTBA KIJIETKU, MX OMOJIOTUYECKasi poJib. PoJib KATHOHOB M aHMOHOB
B KIIETKE.

15.

16.

IM'uapodunbHOCTE ¥ THAPOPOOHOCTH

Opranuyeckue BeliecTBa KieTku. buonornueckue noiaumepsl. [lonarue
O PETYJISIPHBIX U HEPETyJISIPHBIX OHOIONINMEepax.

17.

benkn. AMMHOKHCIOTHBIM coctaB OenkoB. CTpyKTypsl OenkoBOM
Monekynbl. [lepBuuHas cTpykTypa Oenka, MenTUIHAS  CBS3b.
Bropuunas, TpeTuuHas, deTBepTHUHAs CTPYKTypbl. JleHarypauus.
Jlaboparopuass pabora Nel «OOHapyxeHHE OEIKOB C IOMOIIBIO
KA4ECTBEHHBIX PEAKLIUN»

0.5

18.

19.

20.

21.

CaoticTBa OenkoB. Knaccudukanus OenkoB. buonornueckue pyHkuun
0enKoB. IlpuoHul.

YrneBonbl. MoHocaxapunpl, Jaucaxapuibl, OJMrocaxapuiibl U
nonucaxapuapl. OOmMiA TUTaH CTpOeHHsT W (PU3UKO-XMMHUYECKHE
CBOMCTBA yTJIeBOJIOB. bruosornueckue GyHKIMH YTIIEBOIOB.

Jlunuasl.  I'mapodunbHO-TUAPOPOOHBIE cBoMcTBa. Kiaccudukarms
murmuaoB.  Tpurmunepunbl,  (GocONMUIUABL,  BOCKH, CTEPOHJIBIL.
buonornueckne dynkmuu aunugoB. OOmHe CBONWCTBA OMOIOTHUUECKHUX
MeMOpaH —  TeKy4ecTb, CHOCOOHOCTH K  CaMO3aMBIKaHHUIO,
HOJTYTTPOHHUIIAEMOCTb.

HyxnenHoBblE KHCIIOTBI KaK HOCUTENINM HWHPOpPMALUU B KIETKE H

opranusme B 1enoM. Hyknennoseie kucnotsl. JIHK u PHK. Crpoenne
HYKJIEMHOBBIX KMCJIOT. HyKieoTuasl.

22.

[Tpunuun kommiementapHoctu. lpaBuno Yapradgda. Ctpykrypa JHK
— JBOWHAas cnupanb. MecToHaxokJIeHue U Ouonoruueckue (QyHKIUH
JIHK. Buznst PHK. ®ynkiun PHK B knetke. JlaboparopHast pabota Ne2

0.5




((I/ICCJIGI[OBaHI/Ie HYKJIICMHOBBIX KHUCJIOT, BBIACIICHHBIX M3 KJIICTOK
Pa3JINIHBIX OPIraHU3MOB»

23.

24,

25.

26.

Otmuuus JIHK ot PHK 1o ctpoenuto n 61oa0rn4eckuM CBONCTBaM.
Ctpoenne mosiekyiabl AT®. Makpospruyeckue CBsSI3U B MOJIEKYJIE
ATO. buonornyeckne byHKIAH ATO. BoccTranoBiieHHBIE
MEPEHOCUYUKH, UX (PYHKIUU B KIETKE. /pyeue nykieozuompugocghamol
(HTD,).

CexBenupoBanue JIHK. Memoowv: ecenomuku, mpancKkpunmomuxu,
NpPOMEOMUKU.

CtpykTtypHas  Ouonorus: Ouoxumuyeckue U Ouodusznyeckue
WCCIICIOBAHHS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYIIL.
Mooenuposanue cmpykmypul 1 yHKYuil 6UOMONEKYN U UX KOMNIEKCOB.
Komnviomepublii ouzatin u OpeaHudecKuti cCuHmes OUOMONEKY U UX
HenpupoOHbIX AHATLO208.

217.

28.

Tunsl KJIETOK: syKapuoTHYecKas M mpokapuotuueckas. CTpyKTypHO-
(byHKIHOHATIbHBIE 00pa30BaHUs KIETKU.

CrpoeHne mpokapuoTHueckol  kierku. @Dopma H  pa3Mepsl.
Knaccudukanms Oakrepuii mo GopmMe KIETKH W OCOOCHHOCTSIM
metaboau3ma. Kinerounas creHka 6akrepuii U apxei.

CrpoeHre IUTOIUIa3Mbl  OakTepUAIbHOM  KJIETKH;  OpraHu3alus
MeTaboiM3Ma y TMPOKApUOT (CMOCOOBl MHUTAaHMS, OTHOIICHHE K
Kucinopoay). 'enernueckuii annapat 6Gaktepuil.

CnopooOpazoBanue. PasmMHOkeHHE (J€leHHe W TOJOBOM IPOIIECC).
OcoOenHoctu CTpOEHUs reTepoTpopHO 51 aBTOTPOQHOMI
POKAaPUOTUYECKHUX KJIETOK. MecTO U poJib MPOKAPUOT B OMOIIEHO3aX.

29.

Ctpoenne ®  (YHKIIMOHHMPOBAHHE  DYKAPHOTUYECKOW  KIIETKH.
[TpakTueckas padota Ne3 «M3ydyeHue cBONCTB KIETOUHON MeMOpaHbI»

0.5

30.

[MnazmaTudeckast MeMOpaHa (mmazmanemma). CtpykTypa
MJ1a3MaTUYECKOM MeMOpaHBI. Tpaucnopt BENIECTB qepes
MJIa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, obneryéHHas




muddy3us), aKTUBHBIA (MEPBUYHBIA M  BTOPUYHBIA  aKTHBHBIH
tpancnopt). [lonynpoHunaemocts MemOpanbl. Pabota HaTpuii-
KaJMEBOr0 Hacoca. ODHIOLUMUTO3: MUHOLUTO3, (haromuTo3. DK30LHUTO3.
Knerounass crtenka. CrTpykTypa ¥ (YHKUMH KJIETOYHOW CTEHKH
pacTeHuii, TpuooB.

31.

Huromnazma. Llurto3oms. LluTockener. JIBu>KeHME LUTOILIA3MBI.
Opranonnsl kinetku. Jlaboparopuas pabora Ne3 «M3yueHue NBHKEHUS
[IUTOIJIA3MbI B PACTUTENBHBIX KIETKAX)»

32.

Knaccudukanus OpraHOMJIOB. Ocobennoctu CTPYKTYpPHOH
opraHu3zali 4  (QYHKOUM  OTHCJIBHBIX  OPraHOMAOB  KJIETKH.
[TponcxoxaeHne OpraHoUIOB B IIPOIECCE OHTO- U (PUIIOTEHE3a.

33.

OnHOMEeMOpaHHBIE OPraHOWIBl KJIETKH: SHAOIUIA3MAaTHUYECKash CETh
(OIIC), ammapar ['ompmku, JTHU30COMBI, WX CTPOCHHE H (YHKIIHH.
B3aumocBsa3p  0qHOMEMOpaHHBIX OpraHouaoB KieTku. CrpoeHue
TpaHyJISIpHOTO peTHKyITyma. Mexanusm Hanpaenenus benxos ¢ IIIC.
CunTte3 pacTBOpUMBIX OenkoB. CHMHTE3 KJIETOYHBIX MeMOpaH. [ 'maakuii
(arpaHyJISIpHBIN) PHIOIUIA3MAaTUYECKUN PETUKYITYM.

34.

CekperopHass pyHkuus annapata ['onbmxu. Moougukayus Oenkog 6
annapame ['onvoocu. Copmuposka 6enkos 6 annapame I oav0oxicu.
Tpancnopt BemiecTB B KIeTKe. Bakyosinm pacTHUTENbHBIX KIIETOK.
Kunerounsii cok. Typrop.

35.

36.

[TomyaBTOHOMHBIE OPTraHOWIBI KJIETKH: MHTOXOHAPUH, ILJIACTHJIBL.
IIpoucxoocoenue mumoxouopuu u naacmuod. Cumdbuocenes (K.C.
Mepeackosckuii, JI. Mapeynuc). Ctpoenue U GyHKIIMH MUTOXOHJIPUNA H
wiacTua.  [lepBUYHBIC, BTOPHYHBIE W CJOXHBIC  IUIACTHIBI
(OTOCHHTE3UPYIOIIUX ~ JYKApuOT.  XJIOPOIUIACTBI,  XPOMOILIACTHI,
JIEWKOIUIACTHI BBICIIUX PACTEHUN.

Jlabopatopnass pabora Ned  «lccnemoBanuwe — Iiasmoim3a M
NEeTIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

HememOpannbsie  opranougsl  kietku CrpoeHne #  (QyHKIHUH
HEMEMOpaHHBIX OPraHOMAOB KIETKH. PubGocombl. IIpomedxxcymounsvie

0.5




Quramenmol. MUKPOOUIAMEHTBI. AKMUHOBblE MUKPODUIAMEHMNBL.
MpliieuHbIe KIETKU. AKMUHOBble KOMHNOHEHMbl HEMbIULEYHbIX KIIeMOK.
Mukpotpy6ouku. Kierounslii meHTp. CTpoeHUE U JTBHKCHUE KTy THKOB
U pecHHuYeK. Mukporpybouku unuroruiasmsel. lleHTpuons. benxu,
aAccoyuuposanuvie ¢ MUKPODUIAMEHMAMU U  MUKPOMPYOOUKAMU.
MomopHhuvie benxu.

37.

Anpo. OOonouka dAapa, XpPOMATHUH, KapuUOIUIa3Ma, SAPBIILKH, HX
ctpoeHne W (QyHKOMU.  SIpepHbId  OCIKOBBIA ~ MaTpHKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B HHTEP(A3HOM sjpe.
dyxpomamun u eemepoxpomamut. bBenku XpomMaTWHa — THUCTOHBI.
Hunamuxa si0epnoii 06010uKku 8 mumo3se. Aoepuvlii mpancnopm.

38.

39.

40.

KiteTounbie BKIIFOUCHUS, UX 3HAYECHUE H POJIb B METa00JIM3ME KIIETOK.

CpaBHUTENIbHAS XapaKTEPHUCTUKA KJICTOK 3YKAPUOT (PacTHTEIBHOM,
PKUBOTHOM, TPUOHOM).

JlaboparopHas pabota Ne5 «M3ydeHue CTpOEHHS KIETOK Pa3TUYHBIX
OpPTraHU3MOBY

AcCCUMMIISIIIMS U AUCCUMMIISLMS — JIB€ CTOPOHBI MeTabonu3ma. Tursl
oOMeHa BellecTB: aBTOTPOHBIM U rerepoTpodHbIl. VYyactue
KHCJIOpola B OOMEHHBIX IMpoleccax. DHepreTuyeckoe olecredyeHue
KJIETKH: npespauieane  ATO B OOMEHHBIX  Mpoleccax.
Makpospruyeckiue  CBsI3U.  OTambl ~ JHEpreTuyeckoro  oOMeHa,
aclIerUIeHue TIoKo3bl. PocopruinpoBaHue.

0.5

0,5

41.

42.

43.

Ocob6enHoctn MeTabonu3Ma y 6aKTepHii U TpHOOB.

@DepMeHTATHUBHBIA  XapakTep peakuuid KIETOYHOro MeTaboiau3Ma.
@DepMeHTBl, HMX CTPOCHHME, CBOWCTBA M MEXaHU3M JIEHCTBUS.
KodepmeHnTsr. Ornnuns bepMeHTOB OT  HEOPraHM4eCKHUX
KaTaJan3aToOpOB. JlaGopatopnass  pabora  Ne6  «M3yuenue
(epMEHTaTUBHOTO paclIeIIEHUsI IEPOKCHIA BOJOPO/Ia B PACTUTEIbHBIX
Y )KMBOTHBIX KJIETKaX»

benku-aktuBatopel M OETKU-UHTHOUTOPHL. 3aBUCUMOCTb CKOPOCTHU

0.5

0,5




44,

45,

46.

47.

(epMEHTAaTUBHBIX peaKIMii OT pa3nuyHbIX (akTopoB. JlaboparopHas
pabora No7 «l3ydyeHue KaTaIMTUYECKOW aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMUJIa3bl UM KaTalasbl)»

ABTOTpOoHBII THH ~ oOMeHa  BemiecTB. [lepBHuHBII  cuHTE3
OpraHMuYecKux BemiecTB B kieTke. DoTocuHTe3. AHOKCuceHHbll U
oxcuzenHvlll pomocunmes y bakmeputi. Ceemocobuparowjue nuemeHmol
U nUSMeHMbvl PeaKyuoHHO20 Yenmpd.

Ponp xmoporuiactoB B mporecce porocuHTe3a. CBeTOBass U TEMHOBAs
dazpl. OxucnurensHoe docdopminpoanue. Dotocuctempl. Doronus
BOJIBI. DJICKTPOHHO-TPAHCIIOPTHAS cucTeMa. [lepeHocunkm

Bojopoaa. @omoosixanue, Cs-, C4- u CAM-munst homocunmesa.
[MponykTuBHOCTE (poTOCHHTE3a. BimsiHHE pa3nudHbIX (AKTOpPOB Ha
ckopocTh (poTocunrtesa. 3Hauenue dporocunTesa. OcobeHHOCTH 0OMeHa
BEIIECTB Y paCTEHUH, )KUBOTHBIX U IPUOOB.

XeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGULIMpPYIOLIHE OaKTepuH, Keae300aKkTepuHu, cepoOaKkTepuu,
BOJIOPOJIHBIC OaKTeprU. 3HAYCHUE XEMOCHHTE3A.

JlaGopatopuast pabora Ne8 «CpaBHeHHE MpOIECCOB (POTOCHHTE3a U
XEMOCHHTE32

0.5

48.

49,

50.

AHaspobHbIe opraHu3Mbl. Buasl 6poxenus. [IpoaykTel OposkeHus u ux
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKpPOOPTaHU3MBbI — Kak
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTEIH OOJIE3HEH.

JlaGopatopHass pabota Ne9 «CpaBHeHHE TMpOLECCOB OpOXKEHUS WU
JIBIXaHUSD)

AdpoOHBIE  OpraHM3Mbl.  OJTambl  JHEPreTUYecKkoro  OOMeHa.
[MoaroroBuTenbHBIN dTan. [ MHKOTU3 — OECKUCIOPOIHOE pacIleIICHHEe
TJIFOKO3BI.

buonorudeckoe OKHCIEHWE, WIW KJIETOYHOE JbIxaHue. Poib
MUTOXOHJIPHH B Ipolieccax Onoiornueckoro okucienus. Luknmyeckue
peakuuu. OkucuTenbHoe GochopumupoBaHue. IHepeus MemMOpaHHO2o

0,5




51.

epaouenma npomonos. Cummes AT®: paboma npomonnot ATD-
cunmaswl. llpenmyniecTBa a’3poOHOrO IyTH OOMEHA BEIIECTB IEpe/T
aHa’poOHBIM. D(HPEKTUBHOCTD SHEPTETHIECKOTO OOMEHa.

Peakiun matpuyHoro cuHTe3a. [IpUHIUIT KOMIUIEMEHTapHOCTH B
peaknuMsaX MaTPUYHOTO CHHTEe3a. Peanm3anus  HaCJIEICTBEHHOU
nHpopmanuu. ['eHeTHUeCKuit Ko, ero CBOMCTBA.

52.

53.

Tpanckpunuusa — matpuusbii cuate3 PHK. IIpuHiuner tpanckpunuuu:
KOMIUIEMEHTapHOCTb, aHTUIAPAJLIEIbHOCTD, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 a3ykapuomuueckou  Kiemke.
Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B GmocunTese
Oenka. YcioBus OMocuHTe3a Oenka.

54.

KO,Z[I/IpOBaHI/IC aMUHOKHMCIIOT. Posb pI/I6OCOM B OMOCHHTE3€E OenKa.

55.

56.

S57.

Coepemenuvie npeocmasnenusi o cmpoenuu 2eHos. OpraHusaius
reHoMa y IpPOKapuoT M DYKapHoT. Perynsuus akTUBHOCTH TE€HOB Y
npokapuot. ['unoresa onepona (®. XKakoo, XK. Mano).

Monexkynapuvie mexanusmvl 3Kcnpeccuu 2eHog y aykapuom. Ponw
xpomamuna 6 pezyrayuu pabomsl cenog. Perymsauus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KieTouHbIi roMeocTas.

Hcropust oTKpeITHSI BUPYCOB. BUpychl — HeklleTouHbIe POPMBI KU3HU U
oOnuratHele mnapasuThl. CTpoeHHE MPOCTHIX U CIOXHBIX BHPYCOB,
peTpoBHPYCOB, OakTeprodaros.

0.5

58.

JKusnennwiti yuxn J[HK-cooepacawux eupycos, PHK-coodepocawux
supycos, obakmepuogazos. Obpamuas mpaHcKpunyus, peeepmasa,
unmeepasa. lpaktudeckas padota Ned4 «Cozanue MoJeNd BUPYyCay

59.

Bupycuble 3a0oneBaHus ueigoBeka, >XMBOTHBIX, pacteHuid. CIIN/,
COVID-19, commanpHble ¥  MEAWIMHCKHE TpoOIeMbl.  Mepsl
npoHIAKTUKU U PacTIpOCTPAaHEHHsI BUPYCHBIX 3a00JI€BaHUH.

60.

EuoqubopMamuKa: unmezcpayusi u  AaHajius OONLUMUX  MACCUBOB




61.

(«bigdatay) cmpyxmypuwix buonocuveckux dannvix. Hanomexunonocuu 6
ouonocuu u meouyure. Ilpoepammupyemoie gyuxkyuu 6eaxos. Cnocodwvl
00CmMasKu 1eKapcme.

[ToyrogoBast KOHTpOJIBHAS padboTa

62.

63.

Knertounslii muxi, ero mepuoasl W peryisiuus. MHtepdaza u MuTo3.
Oco0eHHOCTH TIPOLIECCOB, MpoTekaromux B uHTepdasze. Iloaroroska
KJIeTKM K jeneHuto. IlpecuHrermueckuil  (IOCTMUTOTHYECKUIN),
CUHTETUYECKUH M IOCTCUHTETUYECKHH (IPEeMUTOTHUYECKHUIl) Mepuojibl
uHTEep(a3bl.

Marpuunsiii cunte3 JHK — perumkanusa. IlpuHuunsl peruimkanuu
JIHK: KOMILJIEMEHTAPHOCTb, IIOJIYKOHCEPBAaTUBHbIN CUHTE3,

aHTunapamuienbHoct. Koaupyromas u warpuunsle nenu JIHK.
Mexanusm perukanuu JJHK.

64.

Xpomocomsl. Ctpoenue xpomocoM. TeroMepsl 1 Temomepasa.
JlaGopatopnast pabora Nel0 «M3yueHue XpoMOCOM Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

65.

XpOMOCOMHBI HAOOp KJIETKM — KapuoTum. JIUTUIOWIHBIN U
TaryIONAHBI  HA0Ophl  XPOMOCOM. [ OMOJIOTHYHBIE ~ XPOMOCOMBI.
[TonoBBIe XpPOMOCOMBI. DTarbl CIUPATU3ALNAA XPOMOCOM.

66.

67.

68.

69.

Jlenenne knerkn — Muto3. CTaauym MHUTO3a U NPOUCXOIALIME B HHUX
npoueccsl. Tunel MuUTO3a.

Tunsl knerok. KapuoknHe3 u nmrtokmHe3. buonornueckoe 3HadeHue
muto3a. JlaboparopHas pabota Nell «HabmioneHne MuTO3a B KIIeTKax
KOHYMKA KOpeIIKa JIyKa (Ha TOTOBBIX MUKpOIIpernapaTax)»

Perynsmus KM3HEHHOrO LHMKJIA KIETOK. Perymsanus MHUTOTHYECKOro
nukJia kietku. [IporpaMmMupyemas kietouHasi TuOenb — arnomnTos.

Knerounoe  simpo,  XpOMOCOMBI,  (PYHKIMOHAJbHAas  T'CHOMHMKA.
Mexanuszmovl nponugepayuu, ouppepenyuposxu, cmapenus u ubenu
knemok. «llugposas wnemka» — Ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KTEMKU.

0.5




70.

buonornueckoe  pasHooOpasue  opraHuzMoB.  OIHOKIIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOUHbIC OpraHu3Mbl. OCOOCHHOCTH CTPOCHHS
U JKU3HENICATEIIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuu, apxew,
OJTHOKJICTOYHBIE ~ TpUOBI, OJHOKIETOYHbIE  BOAOPOCIH, JIpyrHe
npoTucThl. KooHnanbHbIe OPraHu3MBl.

71.

MHOrOKJIETOYHBIM OpraHu3M Kak JIMCKpETHas  cucTeMa. B3auMocBs3b
YacTe€ld MHOTOKJIETOYHOIO OpraHu3Ma. [KaHHW, OpraHbl M CHUCTEMBbI
opranoB. Opranusm Kak eauHoe 1eoe. ['omeocras.

72.

73.

Tkanu pacreHuil. Tumbl pacTUTEIbHBIX TKaHEel: oOpa3oBaTelibHas,
IIOKpPOBHAsA, MPOBOAAIIAS, OCHOBHas, MexaHuueckas. OcoOeHHocTH
CTpOEHUs, PYHKUUHI U PaCHONIOKEHHS TKaHEeH B OpraHax pacTeHH.
JlaboparopHas pabota Nel2 «M3yueHue TkaHei pacTeHU»

Txkanum KMBOTHBIX W  4YeJioBeKa. TWIBI  JKWBOTHBIX  TKaHEH:
SIIUTEUAIbHAS, COSUHUTEIbHAS, MbIIIIeYHas, HepBHAs. OCOOCHHOCTH
CTpoeHUs, QYHKIIUN U PACIONOXKEHHUS TKaHeH B OpraHax >KMBOTHBIX U
JeIIOBEKA.

JlaGopaTtopHnast pabota Nel3 «M3yueHnune TkaHew >KUBOTHBIX)

0.5

0.5

74.

Opranbl. BereraTuBHbIE U FeHepaTUBHbIE OpraHbl pacTeHuil. Opransl U
CUCTEMBI OPTraHOB XUBOTHBIX U yesioBeka. DyHKIMU OPraHOB U CHUCTEM
OpIaHoB.

JlaGopatopHass pabora Nel4 «l3yueHwe OpraHoB IIBETKOBOTO
pacTeHus»

0.5

75.

76.

Ornopa tena opranu3moB. Kapkac pacrennii. CkeeTsl 0JJHOKIETOYHBIX
M MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy>XHbIII M BHYTPEHHUH CKEJET.
CtpoeHue u TUIbl COeAMHEHUST KOCTEH.

JIBukeHne OpraHu3MoB. J[BIKeHHWE OMHOKIETOYHBIX OpPraHU3MOB:
amM€OouaHOe, KXTYTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOTOKIIETOYHBIX
pacTeHH: TpPONMHM3MBI M HACTHW. JIBMKCHWE MHOTOKJICTOYHBIX
PKUBOTHBIX M 4YEJIOBEKa: MbIlIeuHas cucrema. Pedrexc. CkeneTHbie

MBIIIIEI ¥ UX paboTa.




77,

IIutanue opranusmoB. IlormomieHue BOIBI, YIVIEKHCIOrO ras3a |
MHUHEPAIbHBIX BEIIECTB PACTCHUSIMH.

78.

79.

80.

81.

IIutanue  KUBOTHBIX. BHYTpPHUIIOJOCTHOE H  BHYTPHUKJIETOYHOE
numieBapeHue.  IlutaHue  MO3BOHOYHBIX  KUBOTHBIX.  OTaensl
MULIEBAPUTEITBHOTO TpakTa. [IumeBapuTenbHbIe JKeJe3bl.
[InmeBapuTenbHas cuCTEMa YEJIOBEKa.

Jlpixanue opraHu3MoB. [[pixanue pacteHuid. JIpIXaHWE KUBOTHBIX.
Juddy3us razoB uepe3 MOBEpXHOCTh KiIeTKH. KoKHOE bIXaHHE.
JlpixaTenpHas moBepXHOCTh. JKabepHoe 1 NEroyHoe JAbIXaHue.

JIpixaHWe TO03BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE
YCIIOKHEHUE CTPOEHUS JIETKUX MMO3BOHOYHBIX KUBOTHBIX. [[pIXarenbHas
cUCTEeMa uYejoBeKa. MeXaHW3M BEHTWIILIUM JETKUX Yy NOTHL U
miekonuTaromux. Perynsamus apixanud. JpixareabHbie 00bEMBI

TpaHcropT BelecTB y OpraHu3MoB. TPaHCIIOPTHBIE CUCTEMBI PACTEHUH.
TpaHcIOpT BEIIECTB y JKUBOTHBIX.

82.

83.

KpoBeHocHnast cucrema u e€ opranbl. KpoBeHOCHas cucTeMa
MMO3BOHOYHBIX KUBOTHBIX M 4enioBeka. Cepile, KpOBEHOCHBIE COCYIbI U
KpoBb. Kpyru kpoBooOpamieHus. DBOIIOLHUOHHBIE — YCIOKHEHUS
CTpPOEHHUSI KPOBEHOCHOW CHCTEMBbI IMO3BOHOYHBIX JKHBOTHBIX. Pabota
cepana u €€ perymismus.

Beinenenne y opranusmoB. Beiaenenue y pacreHuil. Beiaenenue y
KUBOTHBIX.  CokpaTWTenbHble  Bakyoidu. OpraHbl  BbIICIICHUS.
OunbTpanusi, CEKpenus W OOpaTHOE BCACHIBAHME KaK MEXaHU3MBbI
paboThl opraHOB BhIJENeHUs. CBs3b MOJOCTH TEla C KPOBEHOCHOW U
BBIJICIUTENILHOM cUCTEMaMU. BplenieHne y m0o3BOHOUYHBIX KUBOTHBIX U
genoBeka. [louku. CtpoeHne u  (PyHKIMOHUpOBaHHWE HeDpOHA.
OO6pa3oBaHre MOYH Yy YeJIOBEKa.

84.

3amura y Opranu3MoB. 3aluTa y OJIHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuid W IMCTHI TNPOCTEHIIUX. 3aluTa Yy MHOTOKJIETOYHBIX
pacrenunii. Kytukyna. CpencrBa MacCUBHOM W XMMHYECKOW 3allUTHI.




OuTOHIUABL. 3alllUTa Y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI U HX
MPOU3BOJIHBIE.

85.

3ammra opranm3ma oT OonesHeil. MMMmyHHas cucrema dYeloBeKa.
Knerounbldi ¥  TyMOpajgbHbIA  HUMMYHUTET. BpoxXa¢HHBIH U
npuoOpeTéHHblil  cnenuduuecknii UMMyHHUTET. Teopus KIIOHANbHO-
cesiektuBHOro ummynurera (I1. Opmaux, . M. bepner, C. Tonerasa).
BocnanurenpHble  OTBETBI  OpraHu3MoB.  Poib  BpOXKIEHHOIO
UMMYHUTETA B pPa3BUTUHM CUCTEMHBIX 3a00JI€BaHUI.

86.

87.

Pazppaxumocts W perynauus y OpraHu3MoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxumocTs U peryiasuus
y pacteHuii. PocToBbI€ BelecTBa U MX 3HAYCHHUE.

HepBHas cucrtema u pediexTopHas peryysuus y >KuBOTHbIX. HepBHas
cucTema 1 €€ oTJebl. DBOIIOIMOHHOE YCI0KHEHUE CTPOSHUSI HEPBHOM
CUCTEMBl Yy KHUBOTHbIX. OTAENBl TOJOBHOIO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Pedekc u peduiekropHas nyra. be3ycioBHble U yCIOBHBIE
pedieKcsl.

I'ymopanbHast perynsiuus W DSHIOKPUHHAs CUCTEMAa >KMBOTHBIX U
genoBeKa. JKene3bl SHIOKPUHHOM CHUCTEMBI M MX TOpMOHBIL. JlelicTBue
FOPMOHOB.  B3auMOCBsI3b HEpPBHOM W  DHIAOKPUHHOM  CHCTEM.
MunmoTanamo-runodu3zapHas cucrema.

88.

89.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosoe (BKIItoYasi BEreTaTUBHOE)
U nosioBoe. BapuaHThl BereTraTMBHOro pa3MHOXKEHHUs. BereraTuBHbIE
OpraHbl pacTEHUH.

becnionoe pa3MHOXEHNE pAaCTEHUN U KUBOTHBIX.

Buner  Oecnosioro  pa3MHOMKEHHS:  INOYKOBAaHUE,  CIOPYJISILIMS,
¢dparmenTanys, kaonupoanue. Jlenenue. [loukoBanue.

90.

[TonoBoe  pazmHOkeHue.  IlonoBble  KIETKM, WM  TaMETHI.
bruonornueckoe 3Ha4E€HNE MTOJIOBOIO PA3MHOKEHHS.

91.

Meiio3. Cragun wMeio3a. IloBeneHue xpomocoM B Melo3e.
Kpoccunrosep. buosorndyeckuii cMbICI Mei03a M TTOJIOBOTO MpoIecca.




Mei103 1 €ro MECTO B KMU3HEHHOM LIMKJIE OPTaHU3MOB.

92.

93.

Melio3 1 €ro oTJIM4us 0T MATO3a. brojiornyeckoe 3HaUeHE MEH03a.

[MpenzaponpimeBoe pa3BuTHe. [ameroreHe3 y >KMBOTHBIX. [loioBbie
xene3bl. OOpa3oBaHUE U Pa3BUTHE TOJIOBBIX KIEeTOK. CriepMaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

Jlaboparopuas pabota Nel5 «V3yueHue cTpOCHHsI MOJOBBIX KIETOK HA
TOTOBBIX MUKPOIIpENapaTax»

0.5

94.

95.

96.

97.

98.

OmronoTBOpeHne W SMOpPHOHAIBHOE  Pa3sBUTHE  KUBOTHBIX.
Buonornvecknii CMBICT OIUIOAOTBOPEHUs. CrOCOOBI OIUIOAOTBOPEHHUS:
Hapy)XHOe,  BHyTpeHHee.  EcTecTBeHHOE M HMCKYCCTBEHHOE
omogorBopenue. IlapreHorenes. McKycCTBEHHOE OIJIOJOTBOPEHHE Y
YeJI0BEeKa U MPUHIIMIIBI JICUeHHs OecIIoIusl.

OCOOEHHOCTH  OIUIOJIOTBOPEHUS] Yy  pacTeHui:  MEepeKpecTHOE,
CaMOOIUIOAOTBOPEHUE. JIBoitHOE OIUIOJOTBOPEHNUE y
HOKPBITOCEMEHHBIX.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS —
HayKa O pa3BUTUM OpraHu3MoB. Mopgocenes3 — oOna u3 2naéHwix
npoonem  ambpuonocuu.  Konyenyus  mopgoecenoe u  moodenu
mopghocenesa. Craguu >MOpUoOreHe3a KMBOTHBIX (Ha IpHUMeEpe
nsarymku). JpobOnenue. Tumbl apoOnenus. /Jemepmunuposanuoe u
HeOepMUuHuposanHoe  OpobneHue.  brnacmyna, munvt  Onacmyn.
OcoberHocTH poOIeHUST MIEKOMTUTAIOIIHX.

3apoblIIeBble JTUCTKHU (racTpyisiuus). 3akiajJka OpraHOB M TKaHeW u3
3apOJIBIIIEBBIX JINCTKOB. B3auMHOEe BIIHMsIHME YacTel pa3BUBAIOIIETOCH
3apoppiia (dMOpHOHANbHAS WHAYKIMS). 3akjiajKa IUIaHa CTPOCHUS
PKUBOTHOTO KaK pe3yJbTaT HEPAPXMUECKHUX B3aUMOAECUCTBUN T'€HOB.
BnusHue Ha SMOpHOHAIBHOE pa3BUTHE PA3IMYHBIX  (HAKTOPOB
OKPYXaIoIIeH Cpeabl.

Poct u pa3ButHe xHuBOTHBIX. [locTaMOproHanbHbI nepuoa. IIpsmoe u
Herpsimoe paszutue. Pa3Butue ¢ Metamopdo3oM y O0eCriO3BOHOYHBIX U
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99.

100.

MO3BOHOYHBIX >KMBOTHBIX. buoliormuyeckoe 3HAUYE€HHUE MPSIMOTO U
HENpPSIMOTO Pa3BHUTHUS, MX paclpocTpaHEeHHEe B mpupoze. Tumbl pocra
KUBOTHBIX. DAKTOPBI PETYIISAIUN POCTA )KUBOTHBIX U ueioBeka. Ctaauu
MOCTAMOPHUOHAIIBHOTO Pa3BUTHS Yy JKMBOTHBIX M uesoBeka. [lepuomsl
OHTOreHe3a uesoBeka. CTapeHHe M CMepTb Kak OHOJIOrMYecKue
IIPOLIECCHI.

JlaGopatopnas pabora Nel6 «BbIgBIeHHE TPU3HAKOB CXOJCTBA
3apOIbIIeH TO3BOHOYHBIX )KHBOTHBIX)

PasmHokeHue u pa3Butue pactenuii. ['amerodut u cnopodut. Meiio3 B
PKU3HEHHOM LIMKJIe pacTeHuit. OOpa3oBaHue CIIOp B Mpolecce Melo3a.

lMamerorenes y pacrenuil. Onao10TBOPEHUE U Pa3BUTUE PACTUTEIbHBIX
OpraHu3MoB. J[BoifHOe OIUIOZOTBOpPEHHE Yy IBETKOBBIX pPAaCTEHH.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PEryjsiiui OHTOI'CHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX.
JlaGopatopnast pabotra Nel7 «CrpoeHHe OpraHoB pa3MHOXKEHUS
BBICUIMX PACTCHUI»
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101.

Wcropust craHoBieHMs] W pa3BUTHUS T'€HETUKU Kak Hayku. PaGoter I'.
Mengens, I'. ne @puza, T. Moprana. Poib OT€UeCTBEHHBIX YYEHBIX B
pasButuu reietuku. Padoter H. K. Konbsuosa, H. 1. Basunosa, A. H.
benozepckoro, I'. JI. Kapneuenko, 0. A. ®umumuenko, H. B.
Tumodeepa-Pecosckoro.

102.

OCHOBHBIE TE€HETUYECKHE TIOHSITHUS U CHUMBOJBI. [ OMOJOTMYHBIC
XPOMOCOMBI,  aJlJICIbHBIE  TEHBI,  AJIbTCPHATHBHBIE  TPHU3HAKH,
JTOMUHAHTHBIA WU PELECCUBHBIN MPU3HAK, TOMO3UIOTa, T€TEPO3UTOTA,
qrcTas JIMHUS, TUOpUABI, TeHOTUN, ¢(eHoTurn. OCHOBHBIE METOIbI
TEHETUKU: THOPHUIONIOTMUYECKUN, UUTOJOTUYECKUH, MOJIEKYJISIpPHO-
reHetndeckuid. JlaGoparopras pabora Nel8 «Jlpozodmuia xak oOBEKT
TeHETHYECKUX MCCIEIOBAHUI)

0.5

103.

MonorubpuaHoe ckpemmBaHue. JOMHHAHTHBIE U  PEIECCUBHBIC
MPU3HAKU. AJUIENIA U aJuleNibHbIE T€Hbl. [ OMO3UIOThI M TE€TEPO3UTOTHI.
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[MepBeiii 3akoH MeHnmenss — 3aKOH €IWHOOOpas3wsi THOPUIOB TEPBOTO
nokoJsieHus. [IpaBwio nomuHupoBaHus. HenoiaHoe TOMHUHUPOBaHUE UITH
IPOMEKYTOUHOE HaCIIETOBAHHE.

Bropoit 3akoH Mengenss — 3aKOH pacCLICIUICHUS IPU3HAKOB.
104. Tlpaktuyeckas pabora Ne5 "M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpeluBanus y apo30Quibr”
105 [uronornueckue OCHOBBI MOHOTMOpPUIHOIO cKpemuBaHus. ['umoresa
" YHCTOTHI TaMeT.
106. Permrenue 3a1a4 Ha MOHOTHOPHIHOE CKPEIIMBAHHE
AHaM3UpYyOIIEe  CKpPELIMBAHHUE. [IpomexxyTouHblii  XapakTep
107. macnemoBaHws. Pacmiersienne  TpW3HAKOB ~ TPU  HEMIOJIHOM
JTIOMUHUPOBAHUH.
108. Permrenue 3a71a4 Ha aHATU3UPYIOIIEE CKPEIUBAHUC
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKoH
109, FIC3ABHCHMOTO  HACNE/IOBAHWA  IPU3HAKOB, Pemerka  Ilennera. 05
" Ilpaktuyeckass pabora Ne6 «M3ydeHue pe3ybTaTOB JUTHOPHIHOIO '
CKPEIIUBAHUS Y IPO30(DUITBD»
110. Tluromormueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS
111. Pemrenue 3aga4 Ha TUTHOPUIHOE CKPEIINBAHUE
CuenneHHoe HacjenoBaHue mpu3HakoB. Pabotrer T. Moprana.
112. CueruieHHOE HAacleIOBaHWE TE€HOB, HAPYIICHHE CLEIUICHUS MEXKIY
reHamu. PaccTosiHMe MeX 1y T€HaMU U 4acTOTa KPOCCUHIOBEpa
113. XpomocoMHasi TeOpus HACIIEICTBEHHOCTH
l'enetuka mona. XpOMOCOMHBIH MEXaHM3M OIpPEACICHHUS IOJA.
114. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. [ OMOraMeTHBIN U reTeporaMeTHbIN
nosl. I'eHeTmyeckas CTpyKTypa MOJIOBBIX XpomocoMm. HacnempoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
115 I'enoTun kak menoctHas cucrema. [lmedoTponus — MHOKECTBEHHOE

nercTBUe TreHa. MHOXKECTBEHHBIM  ajuieu3M. Bi3aumMoaelcTBHeE




HeauieNnbHbIX TeHOoB. KoMiementapHocTs. Dnuctas. [lonumepus.

116.

I'eneTndeckuii KOHTPOJIb PA3BUTHSI PACTEHMM, )KUBOTHBIX U YEJIOBEKA, a
TaKkke (U3MOIOTHYECKUX MPOIECCOB, IOBEIACHUS M KOTHUTHBHBIX
¢yHkuuii. ['eHeTmyeckne MexXaHM3Mbl CHMOMOIEHE3a, MEXaHHU3MBbI
B3aUMOJICHCTBUSA «XO35MH — Mapa3suT» M «XO03UH — MHUKPOOHOM).
I'eneTnyeckue acnekTbl KOHTPOJS M W3MEHEHHs HAacCleICTBEHHOU
UH(POPMALIUHU B TIOKOJICHHUSIX KJIETOK U OPraHU3MOB.

117.

B3aumoneiicTBue reHotumna U cpeisl npu GopMHUpOBaHUU (DEeHOTHMA.
M3menunBocTh mpu3HakoB. KauecTBeHHBIE U KOJIMYECTBEHHBIC
MPU3HAKH. Buast W3MEHYUBOCTH: HEHACJIeICTBEHHAs U
HACJICJICTBEHHAs.

118.

MonudukaonHass W3MEHYHBOCTh. Ponb cpeapl B (OpMUPOBAHUU
MOIM(DHUKAIIMOHHON W3MEHYMBOCTA. Hopma peakmuu Ipu3HaKa.
CBoiicTBa MOTU(PUKAIIMOHHON N3MEHUUBOCTH.

119.

120.

121.

Bapuanuonnsiii psn u  BapuanvoHHas kpuBas (B. HMoranHucen).
JlaGopatopnast pabora Nel9 «HccinemoBanwe 3aKOHOMEPHOCTEH
Mo (pUKAITMOHHON M3MeHUYUBOCTH. [locTpoeHne BapHalliOHHOTO psijia
Y BapuallMOHHOM KPUBOI»

['eHoTunuueckass  U3MEHYUBOCTD. CBoiicTBa  I€HOTUIIMYECKOU
M3MEHYHMBOCTH. Bunst F€HOTUITNYECKOM M3MEHYUBOCTH:
KOMOWHATHBHAs, MyTallMOHHAS.

KoMmOuHaTuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHONH M3MEHUYMBOCTH. POllb KOMOWHATUBHOW M3MEHYHBOCTH
B CO3IaHUH T€HETUYECKOTO pa3HOOOpa3us B MpeJiesiax OJHOTO BHU/IA.
MyTanmoHHass U3MEHYMBOCTh. BUABI MyTalnuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W MHAYLUUPOBAHHbIE MyTauuu. SaepHble U
UTOIUIa3MaTuyeckue mMyTtanuu. CoMaTUYeCcKUe M TOJIOBBIE MYyTallUU.
[IpyunHbl BO3HUKHOBEHUsT MyTauuid. MyTareHsl M WX BIMSHUE Ha
opranm3mbl. [Ipaktudeckas padora Ne7 «Mytauuu y apo3oduisl (Ha

TOTOBBIX MUKpOIIpEnapaTax)»
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122.

3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpoliecca. 3aKOH TIOMOJIOTMYECKHUX
psAnoB B HaciencTBeHHon n3meHunBoctr (H.W. BaBwiioB). BHesnepnas
M3MEHYUBOCTb U HACJIEJICTBEHHOCTb.

Onueenemuka u dNUSCHOMUKA, POIb INUSEHEMUYECKUX (HaKmopos 8
HAacne0o8anuu U UBMEHYUBOCMU (HEeHOMUNUYECKUX NPUSHAKOE Y
OpP2aHU3MOS.

123.

124.

125.

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMma HMCCIEA0BAaHUS
resoMma YCJIOBCKaA. MeTOIlLI HN3Yy4YCHUA T'CHCTUKHU YCJIOBCKA:
reHeaNorn4eckuii, OIM3HEIOBbIN, IUTOT€HETHUYECKHUM, MOMYISIIIMOHHO-
CTaTUCTUYECKU, MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE
onpeieseHue reHOTHIA: MIOJIHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIMPOBaHWE, B TOM uyuciae ¢ nomouibto [II[P-ananu3a.
HacnencrBennsie 3a001€BaHuUs YEIOBEKA.

['eHHblE M  XpOMOCOMHBIE  OOJIe3HM  4ejoBeka. bonesHu ¢
HACJIEJCTBEHHONW IPEAPACIOI0KEHHOCTbIO. 3HAYEHUE MEIULIMHCKON
TCHCTUKNU B MPEAOTBPALICHHUU W JICYCHUNW T'CHCTUUYCCKUX 3a00JIeBaHUI
yeynoBeka. MeauKo-reHeTuYecKoe KOHCyJlIbTHpoBaHHe. CTBOJIOBBIE
kineTkd. [loHATHE «TrEeHEeTHYecKoro rpys3a». OTHYECKHUE ACIIEKTHI
UCCIIeIOBaHUM B 00JAacCTH pPEJaKTHUPOBaHHUS TIeHOMa U CTBOJIOBBIX
KJIETOK.

I'eneTnueckue (hakToOpbl MOBBIIIEHHOW YYyBCTBUTEIBHOCTH YEJIOBEKA K
Gu3nUecKkoMy M XHMHUYECKOMY 3arps3HEHUIO OKpYXKarolled Cpemsl.
['eHeTnyeckass MpenpacloiIOKEHHOCTh YEJIOBEKa K  IATOJOTHSM.
[TpaxTiueckast padota Ne§ «CocTaBieHne U aHaJIU3 POJIOCIOBHOM»
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126.

OCHOBHBIC TOHATHS  CeleKiuu. JlomMecTHKanmus ©  CEJICKITHs.
3apoJieHHe ceneKkiuu U aoMmectukanuu. Yuenne H. M. BasunoBa o
[lenTpax TPOUCXOXKACHUS U MHOTO0OOpa3us KyJIbTYPHBIX PaCTCHHIA.
Ponp cenexkuuu B CO3aHUM COPTOB PACTEHUM W TMOPOJ >KUBOTHBIX.
Copt, Tmopoma, IITaMM. 3aKOH TOMOJIOTHYECKHX DSIOB B
HacaencTBeHHoM m3meHumBoctH H. WM. BaBuioBa, ero 3HaueHue I
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CEJICKIIMOHHOM PabOTHI.
JlaGopaTopnas padota Ne20 «l3ydyeHre cOpTOB KyJbTYPHBIX PaCTCHUM
U TIOPOJT JOMAIIHUX YKMUBOTHBIX)

127.

MeTtoapl ceneKunoHHOW paboThl. MICKyCCTBEHHBIH 0TOOP: MAaCCOBBIM U
WHIUBHUIyaIbHBIA. DTambl KOMOWHAIMOHHOW celeKiuu. Mcrbitanue
POU3BOUTENIEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C HOMOIIbIO
OLICHKM (DeHOTHNA IMOTOMCTBA M OTOOp IO TEHOTUIY C IOMOIIBIO
ananmusa JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ] CeNeKIHMOHHOW paboThl.
PaguanuoHHbBI M XMMHYECKUH MyTareHe3 Kak HCTOYHHMK MYTalul y
KylnbTYpHBIX  (opM  opranm3moB. lcnonp3oBaHWE  T'€HOMHOTO
pemakTHpOBaHUS U METOA0B pekoMOMHaHTHBIX JIHK mist momydenus
MCXOJHOI0 MaTepuana Jijisl CeNeKIIUU.

JlaboparopHas pabota Ne21 «M3yueHne METO/I0B CENEKIINH PACTCHUID)

0.5

128.

[lonyuenue MOJIUIUIOUIOB. BuyTpusunoBas ruOpuAN3aIus.
bau3kopoaCcTBEHHOE CKpelBaHue, Wi MHOpuauHr. HepoacTtBenHoe
CKpelMBaHMe, WIM ayTOpuaAuHI. ['erepo3uc M €ro NPUYMHBL
Wcnonp3oBanue rereposuca B cenekuuu. OtganéHHas ruOpuan3anus.
[Mpeononenne Oecrutoausi MEXKBHAOBBIX TruUOpumoB. JlocTrkeHus
CEJIEKIINM PACTCHHUN U )KUBOTHBIX. «3€1EHAS PeBONIOYUAY.
[Tpaktuyeckas padora Ne9 «IIpuBuBKa pacTeHHi»
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129.

130.

CoxpaHeHHE M HW3yYE€HHE TCHETHYECKUX PECYpPCOB KYJIbTYPHBIX
pacTeHH W WX JUKUX POJUYEH JUIsl CO3/aHHS HOBBIX COPTOB H
rHOPUIOB CEIbCKOXO3SHCTBEHHBIX KYJIbTYp. M3yuenue, coxpaneHue u
VAPAGNIeHUe 2eHeMmUYeCKUMU Pecypcamu  CelbCKOXO3AUCTBEHHbIX U
NPOMBICILOBLIX JHCUBOMHBIX 6 YENX VIAVUUIeHUS. CYWECmBYIouux u
CO30aHUsI HOBBIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCILE C NPUMEHEHUEM
COBDEMEHHBIX MemOo008 HAYYHLIX UCCIe008aHUl, Nepedosulx uoel U
NepCneKmuGHbIX MexXHOL0UL.

buotexHonorusi kak Hayka M OTpacib Mpou3BoAcTBa. OOBEKTHI,
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131.

UCTIOJIb3yeMble B OMOTEXHOJIOTUH, — KIIETOUYHBIC U TKaHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaauunonHas
OMOTEXHOJIOTHS:  XJIeOOMeYeHne,  TOJIYYCHHE  KHUCIOMOJIOYHBIX
NPOJYKTOB, BUHOHENHWE. MukpoOuomorndeckuii cunte3. OOBEKTHI
MUKPOOHOIIOTUIECKUX TEXHOJIOTUH. IIpousBoacTeo Oerxa,
AMHHOKHUCIJIOT U BUTAMUHOB.

JlaGopaTopHast padora Ne 22 «M3ydeHrne 0ObEKTOB OMOTEXHOIOTHI

OCHOBHBIC  HANpaBICHUS CHUHTETHYECKOH Ouomormu. Co3naHue
TEXHOJIOTMI M HWHCTPYMEHTOB IICJICHAIIPABICHHOIO W3MEHEHHUS U
KOHCTPYUPOBaHUS T€HOMOB C LEJNbIO IOJIy4EHHs OPraHU3MOB M HX
KOMIIOHEHTOB, COJEp’KalluX HE BCTpEYalollUecss B  HPUpOJE
OMOCHUHTETHYECKHUE IIyTH.

Knerounas nnxenepus. MeToapl KyJIbTypbl KJIETOK U TKaHEH pacTeHUN
u xkuBOTHBIX. KpuoOGanku. Comaruueckas rubpuauzanus U
coMaTtuyeckuil smOpuoreHes. Vcnonb30BaHuEe ramionioB B CEIEKLUU
pacTeHHil.

0,5

132.

Ionyuenue MOHOKNIOHATIbHBIX anmumer. Hcnonvzosanue
MOHOKNIOHANIbHBLIX U NOAUKIOHATbHBLIX — aHMumen 6  MeOuyuHe.
MckycCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTPYKIMS —SAHLEKIETOK U
KIIOHUPOBaHWE KUBOTHBIX. MeETOA TpaHCIUIAaHTAlUKA SAEp KIETOK.
Texnonocuu 0300poGIeHUsA, KYIbMUBUPOBAHUL U MUKPOKIOHAILHO20
DA3MHOJICEHUs. CeNbCKOX03AlcmeeHnbix Kyaomyp. IIpakTndeckas padora
NelO «IlomydeHne MOTOUYHOKHUCIBIX POTYKTOBY

133.

134.

XpOMOCOMHAsI M T€HHAasi MHXeHEepHs. VICKyCCTBEHHBIN CHHTE3 I'€Ha U
koHcTpyupoBanue pekoMmOuHaHTHBIX JHK. Cozdanue mpanceenmnvix
opeanu3mos. JIOCTMKEHMsI M TEPCIEKTHBbl XPOMOCOMHOM W Te€HHOMU
UH)XEHEpUU. OKOJIOTMYECKHE U OTHYECKHUe MpoOJeMbl T'€HHOM
VHXEHEPUH.

Menunuackue OuorexHonoruu. [loctreHoMHas nudpoBas MeaUIMHA.
[MIIP-muaraocTrka. MeTaOOJOMHBIM  aHAJU3, TEHOIEHTPUYCCKUIN




aHaJIM3 IIPOTEOMa 4YEJOBEKA JUIA OLICHKM COCTOSHHMS €ro 3J0pPOBBA.
Vcnonb3oBaHue CTBOJIOBBIX KJEeTOK. TapretHas tepanus paka. 3D-
OuonHxeHepuss  uid  pa3paboTku  (yHJAMEHTAJIbHBIX  OCHOB
MEIULMHCKUX  TEXHOJOTMH, CO3JaHMS  KOMIUIEKCHBIX  TKaHEH
COYETaHUEM TEXHOJIOTU TPEXMEPHOTO OMOTPUHTHHTA u
ckaddosauHra Ui pelieHus 3ajad NepCOHAIN3UPOBAHHON MEIUIIHBI.

Cosnmanue BEKTOPHBIX BaKI[UH c LIEIIBIO oOecrieueHns
KOMOMHHMpPOBaHHOU 3amuThl oT Bo3Oyauteneit OPBU, ycranoBneHue

135. momekyssipHbIX MexaHu3MoB (yHkuunonuposanuss PHK-comepskarmux
BHUPYCOB, BBI3BIBAIOLIMX OCO0O OMacHble 3a0ojeBaHMsI YEJIOBEKAa U
YKUBOTHBIX.
136. IIpomexxytounas arrectaius. KomiaekcHas KOHTposibHas paboTa. 1 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 3 15
11 KIIACC
KonnuectBo yacos
Ne Jlata Jlata
Tema ypoka Kontpo | IIpaktnueckue
n/n Bcero W3YYEHUS]  W3YYEHUS 110
JdbHBIE | pabOTHI
no miua”Hy | akrty
paboThI
1. OBOITIOLIKS U 3BOJIFOLIMOHHOE yueHHe. VIcTopus HBOIIOIMOHHBIX UICH.
Y4yeHue o0 rpajaluy JKUBBIX OPraHU3MOB M TOHATHE <JIECTHHLA
cymectB». Teopus karactpod KroBbe. 3akonsl Jlamapka (ynpakHeHHE
U HeyIpakHEHHE OPTaHOB U HacJel0BaHue OJaronpuoOpeTeHHbIX
2. npuszHakoB).  [IpencraBnenuss  Jlamapka 00  M3MEHUYUBOCTH.
[IpencraBnenus Jlamapka o mpuYMHAX, MPEAMOCHUTKAX M HAPABICHUH
sBOJTfONMU. 3HaueHue Teopun Jlamapka. [loHsiTue o HeomaMapku3Me 1
€ro NpeaCcTaBUTENsAX.
3. Oposrormonnas teopust Y. [lapeuna. [Ipeamocsiiku BO3HMKHOBeHHS = 1




napsuHu3Ma. JKu3Hb U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JBwxymue cwibl 3Bodtouud BuaoB 1o Y. JlapunHy (BblcOKas
WHTCHCUBHOCTh  Pa3MHOKCHHS ~ OPraHM3MOB,  HACIeJCTBECHHAs
U3MEHUYMBOCTh, OOpp0a 3a CyIIeCTBOBAaHWE, €CTECTBCHHBIA W
UCKYCCTBEHHBIH 0TOOD).

Bxonnas konTposbHas paboTa

BopL6a 3a CyIICCTBOBAHUC, €CTECTBEHHBIN U I/ICKYCCTBGHHHﬁ OT60p

Od¢opmnenne cunrerndeckoid Teopun 3Bosounu (CTI). Helitpanbhas
Teopuss  3Boitonuu. CoBpeMEHHas  3BOJIOLMOHHAas  OHOJOTHS.
3HayeHUEe 3BOJIOLIMOHHON Teopuu B (HOPMUPOBAHMM €CTECTBEHHO-
Hay4HOU KapTHHBI MHpa.

OTaIbl 9BOJOIMOHHOI'O rnmpomnecca: MHUKPO3BOJIIOLUA n
MaKpO3BOJIIOIHA

10.

[onmynsuus kak aneMeHTapHas eauHuIa 3Botonuu. CoBpeMEeHHbIE
METOJbl OLIEHKM TE€HETHYECKOro pa3HooOpa3us M  CTPYKTYpHI
nonynsanuil. M3MeHenne reHodoHna MOMyJsIMHU Kak 3JIEMEHTapHOE
JBOJIIOLIMOHHOE SIBJICHUE.

[lonynsuuoHHas CTPyKTypa BHJIA; 3KOJOTUYECKHE WU TE€HETHYECKHE
XapaKTepUCTUKH monmyssiuuid.  Jlemorpaduueckue mokazaTend U
CTPYKTypa MONYJsALUUU. Perynsanus YHCIEHHOCTH IOIYJISALMU.
D¢ dexTrBHAS YNCIEHHOCTH MOMYJISILINY.

11.

[Momymsiust — aJIeMEHTapHast DBOJIIOIIMOHHAS E€IMHAILLA.
OJIEMEHTapHbI  3BOJIOLMOHHBI  Marepual U DJIEMEHTapHOE
SBOJIIOIIMOHHOE SIBJIEHUE.

12.

3akoH renernyeckoro pasHoBecus Jxx. Xapau, B. BaiinOepra.
JlaGopatopnast pabota Nel «BpIsiBleHHe HW3MEHYHMBOCTH y 0OCOO€H
OJTHOTO BUTIA»
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13.

OnemeHTapHble  (GakTOphl  (OBMXKYIIME  CHJIBI)  SBOJIIOLIUH.
MyTauronHslii miporiecc. JIOMMHAHTHBIE M PELECCUBHBIE, MOJIE3HBIE,




HEUTpaJIbHBIE U BPEHbIC MyTaLlUH.

14.

15.

KoMmOunatuBHass wu3MeHYMBOCTh. [[peiid reHoB — ciyyaiiHbIe
HEHaIIPaBJIEHHbIC U3MEHEHUSI YaCTOT aJljIesiel B OMYJISLUsX.

DIleMeHTapHbIC SBOJIIOIIMOHHBIE (hakTopsI (m30msTHS,
MOMYJIAIIMOHHBIE BOJIHBI, Ipei( reHOB, €CTECTBEHHBIN 0TOOD).

16.

Dddext ocHOBarens. Ipgexm Oymuiiounozo copaviuika. Crudicenue
2eHemu4ecKoeo pazHoodpaszusa: npudumsl u cieocmeus. Ilposenenue
aghghexma Opetigha 2erno6 6 OONLUIUX U MATBIX NONYAAYUSIX.

17.

Murpauuu. Nzomsmus MOy JISILIAN: reorpaduyeckas
(mpocTpaHCTBEHHAs ), Oroornyeckas (penpoayKTUBHAS).

18.

19.

20.

EcrecTBeHHbI 0TOOp — HampaBistomuid ¢akTop 3Boaonud. Popmbl
€CTECTBEHHOI'0 orbopa: JBIKYIIUH, CTaOMIIN3UPYIOLIHIA,
pa3phIBaOIIUN (AU3PYNTUBHBIN).

[TonoBoit or6op. Bo3HUKHOBEHHE U 3BOMIONMA  COLMAIBHOIO
MOBEJCHUS KUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yjibTaT MUKPOIBOJIIOLIUH.
Bo3HukHOBeHHE NPUCTOCOONEHUN Yy OpraHu3MoB. ApoMop¢o3bl U
UUO0aANTALVH.

21.

[Ipumepsl mpucnocoOneHnid y OpraHu3mMoB: MoOp(OJIOTUYECKUE,
¢duznonoruueckue, GMOXUMUYECKHE, TOBEICHYECKHE.

22.

OTHOCHUTETHHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.
JlaGopatopuast pabora No2 «IlpucmocobieHuss OpraHU3MOB U UX
OTHOCHTEJIbHAS IIeTIECO00Pa3HOCTHY

0.5

23.

24,

Bun, ero xpurepun u crpykrypa. JlabopatopHas pabota Ne 3
«CpaBHeHHE BUJIOB 10 MOP(HOIIOTUYECKOMY KPUTEPUIO»
Bunoobpa3oBaHue Kak pe3ynbTaT MHUKpOIBOJIONMH. WM3omsuus —

KIo4eBoil  ¢akrtop  BugooOpasoBaHusa. Ilytu  um crmocoObl
BHUJ1000pa30BaHMUS: AJUTONATPUIECKOE (reorpaduueckoe),
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25.

26.

217.

28.

29.

CHUMITaTPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOEY
(monmumonau3anus, ruOpuan3anus). JJIMTeTbHOCTh IBOJIOIMOHHBIX
MIPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponb 3BOIOIIMOHHON OHOJOTMM B pa3paboTKe Hay4HBIX METO/OB
COXpaHeHHs OMOPa3HOOOpa3us.

['maBHbIE HampaBiEHUSI SBOJIIOIMOHHOIO Tpolecca. buonornveckuit
nporpecc u Ouonorunyeckuit perpecc (A. H. Cesepuos). Ilytu
JOCTHKEHUS] OMOJIOTHYECKOT0 TIporpecca.

CBsi3b MHKPOIBOJIOLMHU M AMUAEMUONOTHA. MHUKPOIBOIIOLUI U
KODBOJIIOLIUSA Tapa3uTOB M HMX X035ieB. MexaHu3Mbl (OPMUPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEll.

MeTtonbpl U3y4YeHHs MakpolBoitonuu. llaneoHTonornueckue MeTOoJIbI
uzydyenust spomornuu. I[lepexoanbie ¢GopMbl U  (PUIOTEHETHYECKUE
PAIBI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3ydeHus sBomouud. CpaBHeHue
bropel U ¢ayHsl MaTEpPHUKOB M OCTPOBOB. buoreorpaduueckue
obnactu 3emyid. BUIbI-9HAEMUKH U PENTUKTHI.

30.

31.

32.

33.

3M6pI/IOHOI‘I/ILICCKI/Ie 151 CpaBHI/ITCHBHO'MOP(l)OJ'IOl"I/I"IeCKI/IC MCETOAbI
HN3YyUYCHUA OBOJJIOIINH. I'enetnueckue MCXaHU3MBbI 9BOJJIIOIINH
OHTOI'CHE3a W MOABJICHHUSA 3BOJIIOIIMOHHBIX HOBIIICCTB. I'omonoruunsie
N aHAJIOTUYHBIC OPraHbI. Py,lII/IMeHTapHBIe Opra”Hbl 1 aTaBU3MBI.
MOJ'ICKy.HHpHO-FCHCTI/I‘{CCKI/IC, OMOXMMHUYECKHE M MaTEeMaTHYECKHE
MCTOJbI U3YUYCHUS DBOJIFOIHH.

I"'omonoruunsie T'CHBI. COBpCMeHHBIC MCTOABI MMOCTPOCHUA
(I)I/IJ'IOFCHCTI/I‘-ICCKI/IX JACPCBLCB. XpOMOCOMHLIC MyTallul W SBOJIOLUSA
T€HOMOB.

OO0ue 3aKOHOMEpPHOCTH (TpaBWJia) SBOJIOUUHU. [Ipunyun cmeHvl
¢ynxyuii. HeoOpaTUMOCTH SBOJTIOTIHH.




34.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

35.

36.

Hay4nble runore3bl IpOMCXOXKAEHUS KU3HU Ha 3emie. AGUOreHes u
IIaHCIIEPMUS.

JloHay4dHble TPECTABICHUS O 3apOKICHUM KU3HU (KpEealnoHU3M).
['unoTe3a NOCTOSTHHOTO CaMO3apOKICHUS KU3HU U €€ OMPOBEP)KEHUE
onbiTamu . Penu, JI. Cnamnanuanu, JI. Ilactepa. Ilpoucxoxnenue
KHU3HU U aCTPOOHOIOTHSL.

37.
38.

OCHOBHBIC ITaIIbI HCOpFaHI/IquKOfI 9BOJJIIOIINH

I'unoTessnr 3aPOKIACHHUA )KU3HU.

39.

40.

41.

[InanerapHas (reonoruueckas) 3BOJIOLUSA. XHUMUYECKass SBOJIOLMS.
AOUOTeHHBI CUHTE3 OPraHUYECKUX BEIECTB U3 HEOPraHUYECKHX.
Omeir C. Mumiepa u I'. FOpu. OOpazoBanue mMOIUMEPOB U3
MOHOMEPOB.

KoanepBarnass rumnoresa A. M. Onapuna, runore3a IEpBUYHOTO
Ooynpona Jlx. XompaeiiHa, reHetuueckas rumnore3a [. Ménnepa.
Pu6osumer (T. Yex) u rumoreza «mupa PHK» VY. T'unbGepra.
®dopmupoBaHre MeMOpaH U BOBHUKHOBEHUE TIPOTOKIIETKH.

Hctopus 3emnu u MeToasl €€ nzydeHus. Vckonaemple OpraHMuecKue
octaTku. [l'eoxponosoruss u €€ wMeroapl. OTHOCHTENbHAs W
a0COIOTHAsI T€OXPOHOJIOTHSL.

42.

I'eoxpoHoOrMYecKas mKaja: 0HbI, dPbI, IEPUOJIBI, STIOXH.
JlaGopatopuass pabora Ne 4 «M3yuenune m omucaHWe HCKOIIAEMBIX
OCTAaTKOB JPCBHUX OPraHU3MOB»
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43.

44,

HavanbeHble 3Tanbl oprannueckoil 3Bostonnu. IlosBienne n 3Bonronus
NEPBBIX KIETOK. DBOJIOLUUA MeTabonn3ma. BO3HHKHOBEHHE MepBBIX
skocucteM. CoBpeMeHHbIe MHUKpPOOHbIE OWOIUIEHKM Kak aHajor
nepBbix Ha 3emiue cooOmectB. Ctpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[IpoucxoxaeHnne  dykapuoT  (cUMOHMOTeHE3). DBOJIIOIIMOHHOE




45.

46.

47.

MPOUCXOXKICHUE  BUPYCOB.  IIpOMCXOXKIEHHME  MHOTOKJIETOYHBIX
OpraHu3mMoB. BO3HUKHOBEHHE OCHOBHBIX TIPYIIl MHOTOKJIETOUYHBIX
OpraHu3MOB.

OcHOBHBIE 3Tambl HBOJIOUMU  BbICIIUX pacTeHui. OCHOBHBIE
apomopdo3bl pacTeHui. Bwixom pacrenmit Ha cymry. [losiBieHue
CIIOPOBBIX PACTEHUN U 3aBOeBaHUE UMU CyIIH. CEeMEHHBIE pACTECHUS.

[IpoucxoxxaeHue NBETKOBBIX PACTEHUIM.
[Tpaktuueckas pabora Nel «M3yueHue OCOOEHHOCTEH CTpOCHHUS
pacTeHui pa3HbIX OTAECIOB

OcHOBHBIE  3Tambl  3BOMIOLMU  KUBOTHOrO  Mupa. OCHOBHbIE
apoMopdo3bl KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB —
NOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpIOBBIE KHBOTHBIC.
JKusHb B BozeE.

0,5

48.

OBomonrs MO3BOHOUHBIX. [Iponcxoxaenne ampuOMiA W PEenTHINN.
[IpoucxoxxaeHrne MIIEKONMUTAIOIMNX M NTHI. [IpHHIMT KITIOYEBOTO
apomopo3sa.

49.

50.

51.

52.

OcBoenne O€eCIIO3BOHOYHBIMA W II03BOHOYHBIMH >KHUBOTHBIMU Cyuiu.
[Ipaktrueckass pabora Ne2 «M3ydeHne OCOOEHHOCTEH CTPOCHHS
IIO3BOHOYHBIX KUBOTHBIX»

Pa3Butue xu3Hu Ha 3emiie Mo 3paM U MepHOAaM: apXei, MPOTepo30H,
najneo3oi, Me3030H, kaifHo30W. OOmIas XapakTepHUCTUKa KJIMMaTa U
TeOJIOTHYECKUX TMporieccoB. [losiBIeHME W paclBeT XapaKTEPHBIX
OpraHu3MoB. YTiieoOpa30BaHHUE: €ro yCIOBHs M BIMSHUE HA Ta30BbIN
cocTtaB atMochepsbl.

MaccoBrie BbIMHUpaHUA — OKOJOTMYCCKHUE KPHU3UCHI IIPOLLIOro.
[IpuumHbBl W ClEACTBUS MAacCOBBIX BbIMHpaHMid. CoOBpeMeHHBII
HKOJIOTHUECKUH Kpu3uc, ero ocobeHHoctu. [Ipobiema coxpaHeHUs
6ropa3zHooOpasus Ha 3emiie.

CoBpeMEHHBIN PKOJIOTHYECKUN KpHU3uc, ero ocobeHHoctu. [Ipobiema
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coxpaHeHHs O0Mopa3HooOpa3us Ha 3emiie.

Cucremaruka Kak Hayka. 3Hadenue pador K. JIunnes mo cucremaruke

53 pacTeHui 1 )KUBOTHBIX. bBrHapHas HOMEHKJIATypa.
54 CoBpeMeHHass ~ cuCTeMa  OpraHM4yeckoro  mupa.  [IpuHIUIBI
" kinaccuUKaIMu OPraHu3MOB.
55.  OCHOBHBbIE CUCTEMATHUYECKHE IPYIIIbI OPraHU3MOB
56. Pa3znensl u 3agaun anTponosioruu. MeTopl aHTPONOJIOTUH.
Pa3BuTHe npencraBiaeHU 0 MPOUCXOXKIACHUH denoBeka. CTaHOBIIEHUE
S57.  mpencraBieHMH O  TPOUCXOXKACHWM  YEJIOBEKa.  Penuruno3Hble
B033peHus. CoBpeMeHHbIE HayUHbIE TEOPHUH.
Mecto denmoBeka B JkuBoW mpupone. JlaGoparopHas pabora No5
58. | «M3ydenme ocoOeHHOCTEH CTPOSHUS CKEJIeTa YeIOBEKa, CBSI3aHHBIX C 0.5
IPSIMOXOXKICHUEM»
CX0JCTBO 4enoBeKa ¢ )KUBOTHBIMH. OTIHYHS YEIOBEKa OT )KUBOTHBIX.
59 CucremaTnueckoe moOJOKeHHE ueroBeka. CBUAETENBCTBA CXOJICTBA
' 4ejoBEKa  C  OKMBOTHBIMH:  CPaBHHUTEILHO-MOP(POIOrHYECKHUE,
sMOpHoIoruyeckue, Gpu3noIoro-6MoXUMHUIECKUE, TOBEIEHUYECKHUE.
60 [IpsiMoxokIeHNEe U KOMIUIEKC CBA3aHHBIX C HUM MpH3HAaKoB. PazBurne
" TOJOBHOIO MO3ra M BTOPOW CUTHAILHOM CHCTEMBEI.
61 JBwxymue cuiabl  ((akTopsl) aHTPOIOreHe3a: OMOJIOTHYECKHUE,
COLIMAJIbHBIE.
62 CooTHomieHHe  OHWOJOTHMYECKMX M COIUAIBHBIX  ()aKTOpOB B
' aHTpororeHese
OcHoBHBIE CTaAuM aHTpomoreHe3a. PaHHue dYenoBeKOOOpa3HbIE
63.  00e3bsHBI (TPOKOHCYJIBI) W paHHUE TOHTHUILI — OOIIHME TIPEIKU
YeJI0BEKOOOpa3HbIX 00€3bsIH U JIOACH.
64.  IlomyromoBast KOHTPOJIbHaAs paboTra
65.  ABcCTpasionuTeKH — JABYHOTHE NpeAKd JroAei. UYemoBek yMembli,




66.

IIEPBbIC M3TOTOBIECHUA OpyAuN Tpyna. YUesnoBek NpsIMOXOAAIIMA H
NMEepBbI  BBIXOA  Jiroged 3a  mpenensl  Adpuku.  Yemoek
reiinenpOepreckuii — o0 MpeJoK HeaHJepTaJbCKOTO 4eJoBeKa U
YyeJloBeKa pa3yMHOro. YenmoBek HeaHAEepTaIbCKHM Kak BUJ JIIOACH
XOJIOAHOTO KJnMara. YenoBek pa3yMHBId COBPEMEHHOIO THIIA,

JICHUCOBCKHI YelOBEK, OCBOCHHE KOHTHHEHTOB 3a IMpelesiaMu
Adpuku.

ITaneoreneTuka U najicorecHOMHUKA

67.

68.

69.

70.

OBOJIOLMS COBPEMEHHOro 4YejioBeKa. EcrecTBeHHBbI 0TOOpD B
MOMYJIALMIX YeloBeKa. MYTAalMOHHBIA MPOIECC U MOTUMOPPHU3M.
[TomynauuoHHble BOJHBI, JApeiid TreHoB, Murpaus U «3PPexT
OCHOBATEJsH» B NOIYJISILMIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacol. [lorsrue o pace. bonbiire pacel: eBporneounHas
(eBpa3utickas), aBCTpaJIO-HETPOUTHAS (3KBaTopHalIbHA),
MOHTOJION/THAS (a3UaTCKO-aMEPHKAHCKas).

BpeM}I U MYTH pacCCjiCHUd YCJIOBCKA TII0 IIJIAHCTEC. EnunctBo
YCJIOBCUYCCKUX pac. Haquaﬂ HECOCTOATCIBHOCTE pacu3mMa.

[TprcnocoO0IeHHOCTh YeNoBeKa K Pa3HbIM YCIOBUSM OKpYKaroIien
cpensl. BnusHue reorpaduueckoit cpensl u japeiida TEHOB Ha
MOPQoJIOTHIO U (PU3HOJIOTUIO YETIOBEKA.

[Ipaktrueckass pabora Ne3 «M3ydeHHe 3KOJIOTHYECKUX adamnTaruil
YEeIIOBEKa
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71.

72.

MexnucuuIanHapHble MeTOJbl B (u3ndeckoil (OHOJIOrHYecKoi)
AQHTPOIOJIOTUHU. DBOJIIOLIMOHHASI aHTPOIIOJIOTHS U MAJIE0aHTPOIOJIOTHS
YeJI0OBEUYECKHUX TOMYJISIIHMI.

buocommnansabIe HUCCIICOOBAaHUA TPHUPOABLI YCIIOBCKA. I/ICCJ'IeJIOBaHI/Ie
KO3BOJIIOIIMH OHOJIOTHYECKOrO U COIUAJIbHOI'O B YCJIOBCKCE.

73.

3apokJeHue U pa3BUTHE dKosoruu B Tpyaax A. I'ymOonbnara, K. ©.
Pynbe, H. A. CesepuoBa, O. I'ekkens, A. Tencau, B. H. Cykauésa.




Paznensl u 3amaun sxonoruu. CBsi3b SKOJOTUHU C APYTUMHU HAyKaMHU.

74.

75.

Metoabt skonoruu. lloneBble HaOmOAeHHUS. OKCIEPUMEHTHl B
DKOJIOTMU: TPUpPOJIHBIE U JabopartopHble. MonenupoBaHuEe B
skojoruu. JlabopatopHnas pabora Ne6 «M3yueHue MeTomoB
9KOJIOTMYECKHUX MCCIICIOBAHUI»

MOHHMTOPHUHT OKpYKAIOWIEH Cpeapl: JIOKAIbHBIM, PErMOHAJIbHBIA U
[J100aTbHBIH.

0.5

76.

77.

78.

3HaueHUE DSKOJOTHYECKHUX 3HAHUN JJIs1 4CJIOBCKA. DKOJIOTHYECKOE
MHPOBO33PCHHUC KaK OCHOBa CBSA3EH UeNoBEeYeCTBA C HpHpOI[Oﬁ.
CDOpMI/IpOBaHI/Ie 9KOJIOTHYECKOH KYJbTYPbI u 9KOJIOTHYECKOH
T'paMOTHOCTH HACCJIICHUA.

Okonoruyeckne (akToppl U 3aKOHOMEPHOCTH MX  JCHCTBUS.
Knaccudukanms ~ skomormdyeckux  (HaKTOpPOB: abuoTnyeckue,
OouoTnueckue, aHTpororeHHsle. OOmmue 3aKOHOMEPHOCTH JCUCTBUS
skosiorndeckux ¢akropos. [Ipasuno munumyma (K. [mpenrens, FO.
JIubux). TonepaHTHOCTb. OBPUOMOHTHBIE U  CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnueckue daktopbl. CBET Kak skonorudeckuii paxrop. [eiictue
pa3HbIX  YYaCTKOB  COJHEYHOIO  CIEKTpa Ha  OpPraHU3MBI.
DKOIOTrHYECKHUE T'pyHIibl paCTCHI/II\/JI N XKUBOTHBIX IIO OTHOIICHHUK K
cBery. CurnanpHas poiib cBeTa. GOTONEPHOAU3M.

79.

80.

Temnepatypa kak 3kojorudeckuii gpakrop. JlelicTBue Temnepatypsl Ha
opranusmsel. [IOMKHIOTEpMHBIE M TOMOMOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Jlaboparopnas  pabora No7  «BolsgBneHue  mpucnocoOieHui
OpPraHU3MOB K BIIUSHHUIO TEMIIEPATYPbI»

BnaxHocTs kak skonoruueckuid gaxrtop. [Ipucnocobnenus pacteHuit
K TOJJepkaHuio BojaHoro Oamanca. Knaccudukanus pacteHuit mo
OoTHOWIEHHIO K Boje. IlpucnocoOneHus >KMBOTHBIX K W3MEHEHHIO
BOJIHOTO PEXKHUMA.

0.5
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Jlaboparopuas padora Ne§8 «AHaToMHYECKHE OCOOCHHOCTH PacTEHUIN
U3 Pa3HBIX MECT OOUTAHUS

81.

82.

83.

Cpel[BI oOuTaHUs OpraHnu3MoOB: BOAHAad, HAa3€MHO-BO3AylIHAasd,
IIOYBCHHAas, I‘JIy6I/IHHa.$I IIOAIIOYBCHHAA, BHYTPUOPraHU3MCHHA.
DU3HKO-XUMUYECKHE OCOOCHHOCTHU cpen 00UTaHUSA OpraHnu3MoB.
HpI/ICHOCO6HCHI/I5I OpTraHMU3MOB K KM3HH B PAa3sHbIX CpClaax.

buonoruueckue putmel. Buennue u BHyTpeHHUE puTMbl. CyTOYHBIE U
roJMYHble PUTMBI. IIpUCIIOCOOIIEHHOCTh OPraHU3MOB K CE30HHBIM
WU3MEHEHUSIM yCIIOBUH JKU3HMU.

XKusnennsie ¢opmbl opranusmoB. [loHsTHE O >KU3HEHHOU (opme.
JXusnennsle Gopmbl pacTeHHI: EpeBbs, KyCTapHUKH, KyCTapHHYKH,
MHOTOJICTHHE TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI
KUBOTHBIX: THIPOOMOHTHI, T€OOHMOHTHI, a3poOHOHTHI. OCOOEHHOCTH
CTpOeHHS U 00pa3a KHU3HH.

84.

85.

buotnueckue daxrtopsl. Buasl OMOTHYECKMX B3aWMOJAEWCTBUMA:
KOHKYPEHIIMS, XMIIHHUYECTBO, cuMOno3 u ero Qopmsel. Ilapazutusm,
KOOIepalusi,  MyTyaJlu3M,  KOMMEHCATu3M  (KBapTHPAHTCTBO,
HaxjeOHnuecTBo). Herpoduyeckne B3aumoaeicTBust (TONMUYECKHUE,
(dopuueckue, padpudeckue).

[Ipucnocobnennss XHUIIHUKOB M KEpTB. AJANTaluu Mapa3uToB.
Helitpanehble oTHOMIEHUST — HeWTpanusM. [Ipunnun ["ayse (mpuHIun
KOHKYPEHTHOT'O UCKJIFOUEHHUS).

86.

87.

3HaueHHe OMOTHYECKUX B3aUMOJCUCTBUN [UII  CYIIECTBOBAHUS
OpraHm3mMoB B cpene oOutanus. [IpuHIIMT ~ KOHKYPEHTHOTO
HUCKITIOUEHMUS.

DKOJIOTUYECKHE XapaKTepUCTHKH mnomynsauuu. [lomymsiums —Kak
Ouosnorudeckasi cucremMa. Ponb HEOTHOPOJHOCTU Cpeibl, PUINUECKUX
OapbepoB M ocoOeHHOCTeH Ouosoruu BHAOB B (HOPMHUPOBAHHUU
POCTPAHCTBEHHON CTPYKTYPbI MOMYJISALUH.




OcCHOBHBIC  ITOKa3aTCIIH nomyJjsinuu:  4YUCJICHHOCTb, IIJIOTHOCTD,

88. BO3PACTHAsl U MOJIOBasi CTPYKTypa
89 OcHOBHBIE TIOKa3aTEJIM MNOMYJSILUHU: POKIAEMOCTh, IPUPOCT, TEMII
" pocTa, CMEPTHOCTh, MUTPALIUH
90 Okonoruyeckass CTpykrypa mnomynsuuu. OIleHKa YHCIEHHOCTH
" IOmyISALHUY.
01 JlnHaMuKa DOmysAUMH M €€ peryysius. bHOTMYEeCKHMH IOTEHIHAI
" nomyJssiud. MoJIeupoBaHue IMHAMUKH TTOITYJISIHH.
Kpusble pocra uunciaeHHoctu mnomyisuuu. Kpusble BbDKUBaHUS.
92 Perynsiuys 4uciIeHHOCTH TMOMYJSIIUNA: POJIb (PAKTOPOB, 3aBUCSIIUX U
' He 3aBUCALIMX OT IUIOTHOCTH. DKOJOTHYECKUE CTpATerud BUIOB (I- U
K-ctparerumn).
[lonatne 00 »SKoMOrMYecKoW HUIIE BUAa. MecTooOUTaHuUE.
MuoromepHas mojenb skonormdeckod Humm Jx.M. XarumHcoHa.
93.  Pa3meps! skonoruyeckoil Huiu. [ToTeHIManbHas ¥ pealn30BaHHAs 0.5
numu. Jlabopatopuas pabora Ne9 «IlpucnocoOneHust ceMsiH pacTeHHI
K pacceieHuIo»
94 Bun kak cuctema nonmynsuuid. Apeasnsl BUJIOB. BUabl U UX )KU3HEHHbIE
" crTpareruu. DKOJIOTHYECKHUE SKBUBAIEHTBL.
95 3aKOHOMEPHOCTH MOBEACHUS U MUTpALil KUBOTHBIX. buonmornyeckue
' MHBa3UM YYXXEPOJHBIX BHIOB.
96.  Hcropus hopMUpOBaHHS IPUPOIHBIX COOOIIECTB.
97 CooOmiectBa opranu3moB. bruoneHo3 u ero crpykrypa. CBs3u MEXIy
" OpraHusMamu B OMOLIEHO3E.
Okocucrtema Kak  oTkpbiTas cuctema (A.  Jx. Tencmm).
98.  ®OyHKIMOHATBHBIC OJIOKH OPraHM3MOB B JKOCHUCTEME: IMPOIYIICHTHI,
KOHCYMEHTBI, PEYLICHTHI.
99 Tpoduyeckue ypoBHu. Tpoduyeckue mnenu u cetd. AOUOTHUECKHE

0710kH dKocucTeM. IT0YBBI M UJIBI B DKOCHCTEMAX.




100.

KpyroBopoT BelecTB 1 NOTOK SHEPTHH B SKOCUCTEME

101.
102.

OcCHOBHBIE TTOKa3aTeNIN YKOCUCTEMEI. bnomacca u IpoayKIUA.

DKOJIOTHYECKHUE ImUupaMu bl YUCEII, OroMacchl 1 OHCPI'UH.

103.

Lunamuxa  sKocucmenm. Kamacmpoguueckue  nepecmpoiixu.
Duykmyayuu.

104.

105.

HanpaBneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CYKIECCUHU.
[lepBuuHbIC 1 BTOPUYHBIE CYKIIECCUU U UX IPUYUHBI. AHTPOIIOT€HHbIE
BO3JICUCTBUSA Ha CYKLECCHH. KimmakcHoe CO00LIECTBO.
buopa3znoobpa3zue u MOJHOTA KpPyroBOopoTa BEIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[IpupoaHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMBI
MOpel U OKEaHOB

106.

[IpupogHble AKOCHCTEMBI. JKOCUCHmeMbl 038P U peK. IDKOocucmemvl
Mopeli U 0Keano8. IKOCUCmeMbl MYHOP, Jleco8, Cmenel, nyCmblHb.

107.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpOdKOCHMCTEMa.  ATpPOIICHO3.
Paznnuns MCKAY aHTPOINMOICHHBIMU U IMTPUPOAHBIMH S5KOCUCTEMAaMHU.

108.

109.

110.

111.

Dkojnoruyeckue HapyueHus. IHTpoxyKius.

VYpboskocucrembl.  OCHOBHBIE  KOMIIOHEHTBI  YpPOO3IKOCHCTEM.
['oponckas ¢dnopa u payHa. CuHaHTpoIIU3aIUs TOPOJCKON (hayHBI.
[IpakTuueckas padora Ne4 «M3yueHue u onrcanue ypooIKOCUCTEMBI)

buosiornyeckoe ¥ XO3SWCTBCHHOE 3HAYCHHUE AarpoO3KOCHUCTEM U
ypOO3KOCHUCTEM.

3aKkOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUI
OpPraHU3MOB B 3KocuUcTeMaX. Poib KackaoHoeo 3¢pgexma u 6udos-
20upuxamopos (Knouesvix 6U008) 6 YYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc HHEPrHMM ¥ BEIIECTB MEXIY CMEXHBIMH DKOCHCTEMaMHU.
YCTONYMBOCTh OPraHU3MOB, MOMYJSLUNA U 3KOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOIOT'CHHBIX BO3/IEHCTBHIM.

0.5

112.

Mexanuzmvl  8030eticmeus  3a2PA3HEHUL  PA3HLIX — MUN08  HA




113.

cybOpeaHusMeHHOM, Op2aHU3MEHHOM, NONYNAYUOHHOM u
IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOLOUYECKO20 HOPMUPOBAHUSL
AHMpono2eHHo2o0  6o30elicmeus.  MeTononoruss  MOHHTOPHHIA
CCTCCTBCHHBIX U AHTPOIIOI'CHHBLIX 3KOCHUCTCM.

buocdepa — obmennanerapuas 000104ka 3eMiH, TA€ CYIIECTBYET WIH
CylIecTBOBaJIa )KM3Hb. PazBuTHe npencraBieHuii o ouochepe B Tpyaax
3. 3rocca.

114.

115.

116.

117.

118.

119.

VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu Ouocdepsl u eé
cocraB. JKuoe BemiecTBo 6Mochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH  cymiecTBoBaHUs ~ Ouocdepbl.  OcobOeHHOCTH
o6uoceps! kak rmo0aIbHON SKOCHCTEMBI. J[MHAMUYeckoe paBHOBECHE
B Omocdepe.

KpyroBopotbl BemecTB M OHOr€OXMMHUYECKHE IUKIbI (yriiepoja,
azora). PutMuuHOCTH siBJICHUH B OHocdepe.

3onanbHOCTh Ouochepsl. [lorstue o 6Guome. OCHOBHBIE OMOMBI CYIIIU:
TYHJpa, XBOHHBIE Jleca, CMEIIaHHbIE M IIMPOKOJUCTBEHHBIE Jeca,
CTEIH, CaBaHHBI, TyCThIHU, TPOIIUYECKHE JIeca, BEICOKOTrophsi. Kinmar,
PACTUTENbHBIN U KUBOTHBIM MUP OMOMOB CYIIH.

CtpykTypa ¥ GYHKIHMS SKUBBIX CHCTEM, OIIEHKAa HX PECYPCHOTO
noTeHIana u OnochepHbIX QYHKIIHIA.

YcroitunBocTs 61ochepsl

120.

[Ipsimoe m KOCBEHHOE BIMsHUE YeloBeka Ha Ouocdepy. [IpupogHbie
pecypcbl M HX  UCIOJb30BaHHWE. AHTPONOTeHHBIE  (HAKTOPHI
BO3/ICHCTBUS Ha OMOILIEHO3HI (POJIh YEIOBEKa B MIPUPOJE).

121.

DKOJIOTMYECKUE KPU3UChl U UX NMPUYMHBL. Bo3neicTBue vermoBeka Ha
6uocoepy. 3arpsisHeHHE BO3AYIIHOM cpeabl. OXpaHa Bo3ayXa.

122.

123.

3arpsizHeHue BoJHOU cpenpl. OXxpaHa BOJHBIX pecypcoB. Pa3pyiienne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3Menenue knumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIbHBIA M >KUBOTHBIA MUP.




OxpaHa pacTUTEIBLHOTO M >KHUBOTHOrO MHpa. OCHOBHBIC MPHUHIIUIIBI
oxpanbl npupoasl. Kpacueie kuuru. Ocobo oxpaHsieMble TPUPOIHBIC
tepputopuu (OOIIT). Boranndeckue caapl U 300JI0THYECKUE TTAPKH.

OcCHOBHBIE IMPUHIUIIBL YCTOﬁqHBOFO pa3BUTHA YCJIIOBCUCCTBA U

124.  npuponel. PanmoHanbHOE HPUPOJONONB30BaHME U coxpaHeHue 1
OMOJIOTHYECKOT0 pa3HO00pa3us 3eMiIu.

125 OOmye 3aKOHOMEPHOCTH TIJIOOANBHBIX AKOJOTHYECKUX KPH3HCOB. 1

" OcO0EHHOCTH COBPEMEHHOTO KPHU3KCA ¥ €T0 BEPOSTHBIE [TOCIEACTBHS.

Pa3BuTne METOJ0B MOHUTOPHHIA PAa3BHTHSI OMACHBIX TEXHOTEHHBIX

126. mpomeccos. Cucmemmobie uccnedo8anus nepexooa k 1
pecypcocbepezaroujeli u KOHKYPEHMOCHOCOOHOU SHepeemuKe
buonozuueckoe  paszmnoobpasue u  6uopecypcvl. Hayuonanvuvie
ungopmayuonnvie  cucmemvl,  obecneuusaiowue  OOCMYn K

127, UHpOpMayuu o COCMOoAHUIO OMOETbHBIX 8U008 U IKocucmem. OCHOBbI 1
9Kopeaburumayuy  3Kocucmem U cnocobos  OOpvOLL ¢
buonospexcoenusmu.  Pexoncmpykyusi  MOpckux U HA3eMHbIX
9KOCUCTEM.

128. O6o06menne o TemMe «MUKPOIBOIIONHS U €€ Pe3yIbTaTh» 1

129.  OO6o0menue no TemMe «MaKkpOIBOJIOLMS U €€ Pe3yIbTaThD» 1

130. OO6o6menwue mo Teme «IIporcxokIeHUE U pa3BUTHE KU3HU Ha 3emiie» | 1

131.  O6o06menue no Teme «IIpoucxoxaeHre yenoBeka — aHTPOIIOT€HES 1

132 O06o0menne mo Teme «DKOJOTHS — HayKa O B3aMMOOTHOIICHHSX 1

" OpraHu3MOB»

133.  O6oO0menue no Teme «OpraHu3Mbl ¥ cpesia OOUTaHUS

134.  OG6oOmieHHe M0 TeMe « DKOJIOTHS BUIOB U IOy TSI

135.  O6o6menue no Teme «bruocdepa — rmodanpHas SIKOCUCTEMA

136 [Ipomexxyrounast arrectanusa. BIIP/kommexkcHas  KOHTpoJbHAS

pabora




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus, 10 kmacc/ Ilonomapésa M.H., Kopuunosa O.A., Jlommmunaa T.E.; mox penakiueit
[Tonomapépoii M.H., OOmecTtBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO M3maTenbCKUN MEHTP
«BEHTAHA-TPA®D»; AKIHMOHEpPHOE o0111ecTBO «31aTensCcTBO «ITpocBemienuey
* buonorus, 11 kmacc/ Ilonomapésa W.H., Kopuunoa O.A., Jlommmuna T.E. u apyrue; mop
penakuueit ITonomapépoit M.H., OOGmmecTBO ¢ OrpaHM4YeHHOW OTBETCTBEHHOCTBHIO M3marenbCKuid
uentp «BEHTAHA-T'PA®y»; Aximoneproe obmiectBo «M3narensctBo «lIpocBemienney

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
e [lonomapea N.H., Kopuunosa O.A., Cumonosa JI.B. buosorus. ba3osbiii ypoBenb. 10 kjacc.

Meroanueckoe mocodue, 2019.

e [lonomapea N.H., Kopuunosa O.A., Cumonosa JI.B. buosorus. ba3osbiii ypoBenb. 11 kjacc.
Mertoanyeckoe mocobue, 2019.

e buonorus. YMK nmns crapmeit mkonsl: 10 — 11 kmaceer (@I'OC). Meroanueckoe mocodoue st
yuutens. ba3ossiii ypoBens.// EnmuzapoB A. A., Kanmuanaa M. A

IHUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
https://m.edsoo.ru bubmuorexa [JOK
http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
www.ege.edu.ru , www.fipi.ru
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
www.bio.nature.ru

MATEPHAJBHO-TEXHUYECKOE OBECITEYEHHUE OBPA3OBATEJBLHOTO
MPOLIECCA

YYEBHOE OBOPYJOBAHMHE
TexHuueckue cpeacTBa 00ydeHHs:: MOHOOJIOK, MyJIbTUMEIUINHBIA IPOEKTOpP, NHTEPAKTUBHAS JIOCKa,

JNOKYMEHT-KaMepa, MepudepuiiHple yCTpoHCTBAa (KOJOHKM 3BYKOBBIE, MBbIIIb OINTHYECKas,
KJIaBHaTypa, CETEBOU QPUIBTD).

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHNX PABOT,
JEMOHCTPAIIUM

JlaGopaTopHoe 000opyaoBaHue

Ne HanmeHnoBanue Mecto Komnuectse | Heobxoxumo

pacronoxeHus HHBIN npuodpecTu
(mkad, mosxka) MMOKa3aTelh

1. | Mukpockon nudpoBoi Ne3/2 20

2. | Mukpockomn 3J1eKTPOHHBIN Nel5/2 1

3. | Mukpockon MIKOJBHBIN C TTOJICBETKON Ne6/2 2

4. | Habop MukpompenaparoB 1o 6oTanuke lu Ned/1 2

5. | Habop Mukporpenaparos 1no 00TaHUKE 24 Ned/1 2

6. | HaGop mukpompenapaToB Mo 300J0THH No4/1 2

7. | Habop MukporpenaparoB 1o anaToMuu U ¢pusuonorun | Ne4/1 2

8. | Habop mukponpemnapaToB 1o o01ieit Onoaoruu No4/1 2

9. | MynpTHCEHCOPHBIN PErHCTPaTOp JTAHHBIX Ne6/2 13

10. | Hudposas maboparopust Ne9/2 2



https://www.google.com/url?q=http://drofa-ventana.ru/product/biologiya-bazovyy-uroven-10klass-metodicheskoe-posobie-003323/&sa=D&source=editors&ust=1672860333057782&usg=AOvVaw1TBFaa3hq0pCdk3nDKSge_
https://www.google.com/url?q=http://drofa-ventana.ru/product/biologiya-bazovyy-uroven-10klass-metodicheskoe-posobie-003323/&sa=D&source=editors&ust=1672860333057782&usg=AOvVaw1TBFaa3hq0pCdk3nDKSge_
https://www.google.com/url?q=http://drofa-ventana.ru/product/biologiya-bazovyy-uroven-11klass-metodicheskoe-posobie/&sa=D&source=editors&ust=1672860333058376&usg=AOvVaw1hMEbkGU7_jkhcuaY5rLRc
https://www.google.com/url?q=http://drofa-ventana.ru/product/biologiya-bazovyy-uroven-11klass-metodicheskoe-posobie/&sa=D&source=editors&ust=1672860333058376&usg=AOvVaw1hMEbkGU7_jkhcuaY5rLRc
http://bio.1september.ru/
http://college.ru/biologiya/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/
https://www.google.com/url?q=http://www.ege.edu.ru&sa=D&source=editors&ust=1672860333061783&usg=AOvVaw3cl-bmjO3clbBKIg9nt4qN
https://www.google.com/url?q=http://www.fipi.ru&sa=D&source=editors&ust=1672860333062123&usg=AOvVaw2__45-AUYwjpLKZfSsFsUN
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fschool-collection.edu.ru%252F&sa=D&source=editors&ust=1672860333062691&usg=AOvVaw2S5_u57liDmIB5jjArV4Bl
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.fcior.edu.ru%252F&sa=D&source=editors&ust=1672860333063332&usg=AOvVaw0dU2cl4OgjG30n-tkWqTEk
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.bio.nature.ru%252F&sa=D&source=editors&ust=1672860333064416&usg=AOvVaw2f33aOLQ3axD6ugy55Ys_J

11. | Buaeokamepa st pabOThI ¢ ONTHYECKUMH TTpubopamu | Ne6/2 1
(3 Mnukc)
12. | Buaeokamepa njist paboThI ¢ ONTHYECKUMH Tpubopamu | Ne6/2 1
(0,3 Mnukc)
13. | [Ipubop m1st cpaBHEHMS YTIICKHUCIIOTO Ta3a BO Nel5/1 2
BJILIXa€MOM U BBIJILIXa€MOM BO3/IyXE
14. | IIpubop 1t IEMOHCTPAITUU BOJAHBIX CBOMCTB MTOYBBI Ne7/2 3
15. | [IpuGop JuIst IEeMOHCTpAIMK BCACHIBAHHSI BOABI KOpHsIMH | Ne7/2 2
16. | [Ipubop st OOHAPYIKEHHUS ILIXaTEeIbHBIX TA30B Y No7/2 3
pacTEHUN U KUBOTHBIX
17. | IIpubop 1t u3MEpeHuUst KUCIOPoa (C TaTINKOM) Ne9/1 1
18. | [Ipubop mist m3mMepeHus kucioposa (6e3 raTunka) Ne9/1 1
19. | Ilpubop ans onpexneneuus YD — uznydenus (6e3 Ne9/1 1
JATYHMKA)
20. | JIaTyuk 9acTOTHI COKPANICHHUH cep/ia Ne9/1 7
21. | JlaTyuk u3MepeHus myma Ne9/1 1
22. | JlaT4uK BJAXKHOCTH ITOYBBI Ne9/1 2
23. | JlaTyuk AJis onpeesieHus: MOJIEKYJI XJIopa Ne9/1 1
24. | pH — snekTpo NOTEHIIMAIOMETPUYECKUH CTeKISHHBIN | Ne9/1 2
25. | MyHIIITYK KapTOHHBIN Ne9/1 2
26. | 3axuM poOUPOUHBIiA Nel0/1 20
27. | Jloxka Jiyisi COKMTaHUS BEIISCTB Nel0/1 20
28. | CnupToBKa n1abopaTopHas Nel0/1 20
29. | Crakan MepHBbIi noaunponuieHoBsii (100m) Nel0/2 20
30. | Crynka dapdoposas ¢ mectiukom, d=86 mm, Ne3 Nel0/2 20
31. | Huausaap MepHbli ¢ HocukoM 100 M Nel0/2 20
32. | llltaTuBsI 715t MPOOHPOK Nel5/1 20
33. | Konba xoHnueckas Ne5/2 20
34. | Boponka gaboparopHas (75Mm) Ne5/2 20
35. | IIpobupka xumuueckas 11X - 16 Ne5/1 100
Harusiaasiil MaTepuall
Ne HaumeHnoBanue Mecro Kommuectee | HeobOxomumo
PpacIooXKeHUs HHBIN npuodpectn
(mkad, mosxa) MMOKa3aTelb
1. | Mogenb oobemHas «CKkelner 4enoBekay (Ha Nel 2
METAIIMYECKON TIOJICTAaBKE)
2. | Monenb o0bpeMHas «lIBeTOK sIOJOHM Ne5/1 2
3. Mogenb 00beMHas «1IBeTOK TIoNIbIaHa Ne5/1 2
4. | Monens o0beMHast «I[BeTOK KammyCcTh» No5/1 2
5. | Monens oobemHas «I{BeTok ropoxay No5/1 2
6. Mogenb 00beMHas «lIBeTOK OACOTHEUHHKAY Ne5/1 2
7. | Monens oobemHuas «l{BeTok kapToderns» No5/1 2
8. Mogens 00bemMHas «I mazHoe I0710K0» Ne6/1 2
9. | Mognens oovemuas «Koctu uepena» (cMoHTHpOBaHHBIE | Ne6/1 2
Ha OJTHOM MOJICTABKE)
10. | Mogenb oobeMHas «Cep/iiie YeaoBeKay Ne6/1 2
11. | Mogenb o6bemHas «Topc yemoBekay Ne8 2
12. | Mopenb o0beMHas «CKeleT KOHEYHOCTH OBIIBI» Ned4/2 2
(mepenHss U 3aaHss Ha TIOJICTABKE)
13. | Monenb — anmuinkanus «HacnenoBanue pesyc - Ne6/1 2
dbakTopay
14. | Mogens — anmiukaius «l eHearoruuecKkuii METOI Ne6/1 2

AHTPOIIOI'CHCTUKW




15. | Mogenp — anmukanust «CTpoeHHE KISTKI Ne7/2 2
(nByxcnoiiHasi)
16. | Mogens — anmnkanusa «brocuaTes OEIKa Ne7/2 2
17. | Mopenp — anmmukanus «buocdepa yenoekay Ne7/2 2
18. | Mogenp — anmukanus «['ameToreHnes y 4eioBeka u Ne7/2 2
MJICKOITMTAIOLIIX)
19. | Mogenp — anmukanus «I'eHeTuka rpymnm kpoBu» (1em.) | Ne7/2 2
20. | Monenp — anmuukanus «JlejIeHne KISTKI» Ne7/2 2
21. | Mogens — anmmmukanus «HemomHoe TOMUHUpOBaHUE U Ne7/2 2
B3aUMOJICHCTBUEY
22. | Mopnens — anmmkanus «Ilepekpect xpomMmocom» Ne7/2 2
23. | Penpednas mozaenpb «I'omoBa. CaruTTaJIbHBINA pa3pesy» Nel4 2
24. | Penpeduas mosienb «CTpoeHUE KOKID) Nel4 2
25. | Penpednas mozenpb «IlumeBapuTeIbHbIN TPAKT Nel4 2
26. | Penpednas monenb « CTpoeHHE CIIMHHOTO MO3Ta) Nel4 2
27. | Penpednas Moaelb «YX0 4EIOBEKay Nel4 2
28. | Pennpednas moaens «Kene3bl BHYyTpEHHEH CEKpELIUn Nel4 2
29. | Penveduas monens «BopcuHka KumeyHast ¢ Nel4 2
COCYJIUCTBIM PYCIIOM»
30. | Penvednas monens «Ilouka. Makpo- u Nel4 2
MHUKPOCTPOCHHUE
31. | PeapedHas monenb «CTpoeHUE JISTKUX) Nel4 2
32. | Penbednas Mmozaenp «PacTurenbHas KIeTKay Nel4 2
33. | Habop mysspkeld oBomeit Ne2/1 2
34. | Habop myssikeld TpuOoB Ne4/1 2
35. | Habop myunsixkeit rpuboB Ned/1
36. | Habop myisxeit rpuboB «/lukas popma u KyabTypHbie | Ned/1 2
copTa si6JI0K»
37. | Habop mymspke GpyKTOB No2/1 2
38. | Habop myuisxei Tponrueckux GpyKToB Ne2/1 2
39. | Habop mymsikelt «KopHerio sl u ioaey 1-24. Ne2/1 2
40. | HaGop najaeoHTOIOrHYeCKHX HaX0J0K Ne5/1 2
«IIporcxokIeHHE YeTOBEKa»
41. | Komnekuus «I1101p1 cenbcKOX035HCTBEHHBIX No2/1 2
pacTeHuD)
42. | Komnekuus «JIeH U MPOIyKTHI €ro mepepadoTKm Ne2/1 2
43. | Komnekuus «MuHepanbHble y100pEeHuUs » Ned/1 2
44. | Komnekius «PakoOBUHBI MOJLIIOCKOBY Ned/1 2
45. | Komnekuus «3Be31a MOpCKas» Ned/1 2
46. | Komrekmwmst «Esx MOpCKoOi Ned/1 2
47. | Braxusiii mpenapat «Smepuiay Ned/1 2
48. | Bnaxuslii npenapat «BHyTpeHHee cTpoeHue Jaarymkmy | Ne4/1 2
49. | Bnaxuslil mpenapat « BHyTpeHHEE CTPOCHHE KPBICHD) Ned/1 2
50. | Brnaxuslil npenapar «BHyTpeHHee cTpoeHne Ned/1 2
OPIOXOHOTOT'0 MOJLTFOCKA)
51. | Bnaxuslil npenapar «Hepeuga» Ned/1 2
52. | Braxuslii npenapat «Pa3BuTHE KOCTUCTON PHIOBD) Ned/1 2
53. | Brnaxusiit npenapar «Kopenb 6060Boro pacteHus ¢ Ned/1 2
KITYOCHbKAMI
54. | T'epbapuii «JIekapCTBEHHBIE PACTCHHUS No2/1 2
55. | I'epbapmii «/lepeBbst U KyCTapHUKH Ne2/1 2
56. | I'epbapuii «CenbCKOX03SMCTBEHHBIC PACTEHUS No2/1 2
57. | T'epbapuii «OCHOBHBIE TPYIIIBI PACTCHUI» Ned/1 2

Pazoamounwtiit mamepuan




Ne HaunmenoBanue Mecro Komnyectee | Heobxomumo
pacnoioxeHus HHBIN npuodpecTu
(mxad), moska) MOKa3aTellb
1 Mogpenb — anmukanus «['eHeTrKa rpyIi KpoBu» No2/1 2
(pazn.)
2 Komneknus «CemeHa u 110/pl ¢ pa3gaTOYHbIM Ne2/1 2
MaTepuaiom» 1-2u.

Mpunoxenue 1. Meroguueckue MaTepuaJibl

@®opMbl 00yUeHH S

@ponranbHas pabora (peanusyeTcs B TNpOIECCe AaKTyaldu3alMd 3HAHWUN, H3yYEHHS HOBOTO
Marepuania, peIeKCcun).
I'pynmoBast pabota (peanu3yercs B POIECCe BBHITIOIHEHHUS IIPOCKTHBIX pa0dOT, TBOPUYECKUX 3a1aHUi).
ITapuas pabota (peanu3yercsi IpH BINOJIHEHUH J1a00PATOPHBIX U MPAKTHUECKUX paboT, B mpolecce
3aKpeIJICHUS] U3yUYEHHOT0 MaTepuaa, Ipyu B3auMOIPOBEPKE).
WnpuBunyanbHas pabota (peanusyercs BO BpeMs IPOBEPOYHBIX U KOHTPOJIBHBIX PpaboT,
BBITTOJTHEHUS T HEepEeHITMPOBAHHBIX 33JaHUN ).
Kontpons 3a pe3yiabraramMu 00y4eHHsl OCYLIECTBISETCS 4Yepe3 UCHOJIb30BAHUE CIEIYIOLINX BUJIOB:
BXOJIHOHM, TEKYIIWH, MPOMEXKYTOUHBIH, UTOTOBBIA. IIpn 3TOM HCHONB3yrOTCS pa3iuvHble (HOPMBI
KOHTPOJISi: KOHTpOJIbHAsi paboTa, caMoCTOsITeNIbHas paboTa, TECT, HMPOEKThI, HCCIEeN0BaTEIbCKUE
paboTHLI.

KoHTpoJ/ibHO-U3MepHuTe/IbHbIC MaTePHAJIbI
JUia OTCleXKMBaHUS JWHAMUKHU PE3yJIbTATUBHOCTH YYalMXCS NPUMEHSIOTCS pa3iIudHble (HOPMBI

KOHTPOJISL:
10 kaacc
Bua koHTpOJIs KosnuecTBo yacoB (pa6or)

JlaGopaTopHble paboThI 6

[TpakTrueckue padboThI 1

O06o01maronue ypoku 1

TecToBbI KOHTPOJIb MO KaXKJIOW TEME

IToxroroBka cooOIeHNH B KQXJION TeMe

CocraBiieHu€e TaOIHI] B TETPAIU B KaXXIOH TeEMe

BxonHas auarHoctuyeckasi pabora 1

HToroBslii KOHTPOJIb (IPOMEKYTOUHAS ATTECTAIHS) 1
11 kaacc

Bua koHTpoJist KoJsnyecTBo 4acoB (pador)

JlaGopaTopHbie paboThI 4

[TpakTrueckue padboThI 2

O06o0maromue ypoku 7

TecToBbI KOHTPOJIb MO KaXKJIOU TEME

IToaroroska cooOIeHHI B KaXXIIOM TeEMeE

CocrapiieHue TaOJIHI] B TETPaIn B KQXKJION TeMe

Bxopanas nuarHoctuueckas pabota 1

HToroBelii KOHTPOJIb (IPOMEKYTOUHAS ATTECTAIHS) 1

YCTHBINA OTBET

Ounenka "5" craBurcs, eCJId YYEeHUK:

. [Toka3piBaeT TiyOOKOE W TMOJIHOE 3HAHWE W TOHUMaHHE BCero o0bEMa MPOrPaMMHOTO
Marepuana, IIOJIHOE€ IIOHMMAaHUE CYIIHOCTH  pPacCMAaTpUBAEMBIX  IIOHATHM, SBICHUU U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3EH;




. YMeeT cOCTaBUTh MOJHBIA W TMPAaBUIBHBIA OTBET HAa OCHOBE HM3YYEHHOI'O0 MaTepuaia;
BBIICTISITH TJIAaBHBIE TMOJIOKEHHUS, CAMOCTOSITENIBHO MOATBEPKIAaTh OTBET KOHKPETHBIMU MPUMEPAMH,
(dakTamMM; CaMOCTOSITEIPHO U  apryMEHTHPOBAHO JieNaTh aHalu3, OOOOIIEHUS, BBIBOJBI.
YcTaHaBnuBaTh MEXIIpeIMETHBIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHU) U BHYTPUIIPEAMETHBIC
CBSI3M, TBOPYECKH IPUMEHSTH IOJyYEHHBbIE 3HAHUS B HE3HaKoMo#l cutyauuu. [locnenoBarenbHo,
4€TKO, CBA3HO, OOOCHOBAaHHO W 0€30IIMOOYHO H3Jarath y4eOHBIM Marepual; JaBaTh OTBET B
JIOTUYECKOW  TIOCJIENOBAaTEIIBHOCTH €  WCIOJIB30BAHMEM IPUHATOM TEPMHUHOJIOTMM; JAENaTh
COOCTBEHHBIE BBIBOJIbI; (DOPMYJIUPOBATh TOUYHOE OINPEAEICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSTHH,
3aKOHOB, TEOPHIi; NMPH OTBETE HE IOBTOPATH JOCIOBHO TEKCT Yy4eOHMKA; H3JIaraTh Marepual
JUTEPATYPHBIM SI3BIKOM; IPABHJIBHO W OOCTOSTENHHO OTBEYATh HA JIONOJHHUTENIBHBIE BOIPOCHI
yunutenss. CaMOCTOSATENbHO M PAlMOHAIBHO HCIONb30BaTh HArJSAHBIE MOCOOMS, CIpPaBOYHbBIC
MaTepuaibl, Y4eOHHK, JONOJHHUTEIBbHYIO JHUTEPaTypy, NEPBOUCTOYHHKH, MPUMEHSITh CHCTEMY
YCIIOBHBIX O0O3HAU€HUUN MpH BEICHUH 3alKCeH, COMPOBOXKIAIOIIMX OTBET; HCIOJb30BAHUE IS
JI0Ka3aTeIbCTBA BBIBOIOB M3 HAOIOICHHI U OIBITOB;

J CaMocCTOSTENbHO, YBEPEHHO W 0e30MIMO0YHO MPUMEHSET IMOJyuYeHHbIC 3HAHHUSA B PEIICHUU
npobjieM Ha TBOPYECKOM YPOBHE; JOMyCKaeT He Oojiee OJHOTO HemouéTa, KOTOPBIH JIETKO
UCIpaBIeT MO TpeOOBAaHHMIO YUYUTENs, 3alUCH, COMPOBOXKIAIOIIUE OTBET, COOTBETCTBYIOT
TpeOOBAHUSM.

Ouenka "4" craBuTCs, €CJIM yYeHHUK:

o [Toka3piBaeT 3HAHHS BCETO HW3YYEHHOrO MporpamMmHoro wMartepuaina. Jlaér mnonHbeld u
IIPaBWIbHBII OTBET Ha OCHOBE H3YYEHHBIX TEOpPUMN; HE3HAUUTEIbHBIE OLIMOKM M HEIOYETHl IpU
BOCIPOU3BE/ICHUU HM3YUYEHHOTO MaTepuaia, OMpeAeNieHUs MOHITHH [an HEeMOJIHbIE, HEOOIbIINe
HETOYHOCTH HPHU HCHOJIb30BAaHUM HAYYHBIX TEPMHMHOB WJIM B BbIBOJAX U OOOOLICHUSAX U3
HaOJIOJICHUH W ONBITOB; MaTepHall M3JlaraeT B OMNPEEICHHOM JIOTHYeCcKON MOCle0BaTeIbHOCTH,
IpU 3TOM JIONyCKAaeT OAHY HerpyOyro OmuOKy Wi He Ooyiee OBYX HEIOYETOB M MOXKET HX
UCIPAaBUTh CaMOCTOSITEIbHO NpU TPeOOBAaHMM WIM IMpPHU HEOONBIION MOMOLIM IPErnoaaBaTelis; B
OCHOBHOM YCBOWJI y4€OHBIN MaTepuai; MOATBEPXKIAET OTBET KOHKPETHBIMH IIPUMEpaMH; IPABUILHO
OTBEUAET HA JOTIOJIHUTEIbHBIE BOIPOCHI YUUTEIS.

o YMeeT caMOCTOATENbHO BBIACIATH TJIABHBIE IIOJIOKEHHWsS B H3YYEHHOM MaTepuaie; Ha
OCHOBaHUU (DaKTOB U MPUMEPOB 00001IaTh, A€TaTh BHIBOJbI, YCTAHABINBATH BHYTPUIIPEAMETHBIE
cBsi3u. IIpuMeHsATh MosyueHHbIE 3HAHHMS HA MPaKTHKE B BUAOM3MEHEHHOM CHUTyalluH, cOOIIOAATH
OCHOBHBIE MpaBWia KyJbTypbl YCTHOM pedd M CONPOBOXKIAIOUIEH NHCbMEHHOM, MCIOIb30BaTh
Hay4YHbIE TEPMUHBI;

° B ocHOBHOM IpaBUIBHO JaHBI OTPEACICHUS] TOHIATUN U UCTIOIb30BaHbl HAYYHbIE TEPMUHBI;

. OTBeT caMOCTOSTEIIbHBIN;

° Hanuune HeTOYHOCTEH B U3JI0’KEHUH MaTepuaa;

° OmpeneneHust  MOHATAW  HEMOJIHbIE,  JOMYILIEHbl  HE3HAUYMUTEJbHbIE  HAPYIICHUS

MTOCJIC0BATEIFHOCTH U3JI0KEHUS, HeOOJIBIIIMNE HETOYHOCTH TIPH UCITOJIb30BAHUN HAYYIHBIX TEPMUHOB
WM B BBIBOJAX U 000OIIEHUX;

° CBsi3HOE M TOCIIEOBATEIbHOE HW3IOKEHUE; MPU TMOMOIIM HABOJSIIMX BOMPOCOB YUUTENS
BOCTIOJTHSIFOTCS CACTIAaHHBIC TTPOITYCKHU;

° Hannure KOHKpPETHBIX TPEICTABICHUNM M DJIEMEHTAPHBIX PEANbHBIX MOHITHH H3y4aeMBbIX
SIBIICHUM.

Ounenka "3" craBuTCs, €CJIM YYCHHK:

° YcBomII OCHOBHOE cCoOJepKaHHE Y4eOHOro Marepuana, HMeeT NpoOelnbl B yCBOCHUU
MaTepuaja, He IPeMITCTBYIONIHNE JaTbHEHIIIEMY YCBOCHHIO MMPOTPAMMHOTO MaTepraa;

. Martepuan u3jiaraet HeCUCTEMAaTH3UPOBAHHO, (hparMEHTAPHO, HE BCET 1A TTOCIIEA0BATEIBHO;

. [Toka3pIBaeT HEAOCTATOUYHYIO CHOPMHUPOBAHHOCTH OT/ICIBHBIX 3HAHUW ¥ YMEHHIA; BHIBOJIBI U
00001IeHNST ApTYMEHTUPYET ¢l1a00, TOMyCKaeT B HUX OLTHOKH.

° JomycTun omuOKd U HETOYHOCTH B MCTIOJIh30BAHUU HAYYHOW TEPMUHOJIOTUHU, OMPEACIICHUS
MOHSATHH JaJ HeTOCTaTOYHO YETKUE;

) He ucrnonp30Ban B kKa4eCTBE JJOKA3aTEIbCTBA BBIBOIBI M 0000IIIEHNS U3 HAOI0IeHHH, (DAaKTOB,
OTIBITOB WJIU JIOITYCTHJI OITMOKHY TIPH KX U3JIOKEHUH;



° WcnbiTeiBaeT 3aTpylHEHHs] B TPUMEHEHWM 3HAHUN, HEOOXOAMMBIX JUIsI pPEIICHUS 3ajad
pPa3IMYHBIX THUIIOB, NMPU OOBICHEHHH KOHKPETHBIX SBJICHHH Ha OCHOBE TEOPHH W 3aKOHOB, WJIH B
MOATBEPKICHUHU KOHKPETHBIX IPUMEPOB MPAKTUUECKOTO IPUMEHEHHUSI TEOPHil;

o OTBeuaeT HEeNoOJIHO Ha BOMPOCH YUUTEIS

o yIlycKas OCHOBHOE), WM BOCIIPOU3BOJIUT COJAEPXKAHUE TEKCTa yuyeOHHKA, HO HEJOCTaTOYHO
MOHUMAET OT/ICIIbHBIE MOJ0XKEHHSI, IMEIOIINE BAKHOE 3HAYEHHE B 3TOM TEKCTE;

J OOHapyXHBaeT HEIOCTATOYHOE MOHMMAHUE OTACNIBHBIX ITOJIOKCHUH MPU BOCIPOU3BEICHUN

TEKCTa y4yeOHMKa (3amuceil, MepBOMCTOUYHUKOB) HJIM OTBEYAET HEMOJIHO Ha BOIPOCHI YUYHUTEJS,
JOTTyCKasi OJIHY-ABE TpyObIe OIHMOKH.
Ounenka "2" craBuTCS, €CJIU YYCHHK:

. He ycBoun 1 He pacKpbuI OCHOBHOE COJEPKAHUE MaTEPHAIIA;

J He nemnaer BbIBO1OB 1 000011ICHUT.

. He 3HaeT u He MOHMMAET 3HAYUTENIBHYIO MM OCHOBHYIO YacTh IPOTPAaMMHOIO Marepuaia B
IIpezeIIax MOCTABICHHBIX BOIIPOCOB;

. Hmeer cnabo chopMupOBaHHbBIE M HETIOJHBIE 3HAHUS U HE YMEET MPUMEHATh UX K PELICHUIO
KOHKPETHBIX BOIIPOCOB U 3a/1a4 10 00pasLy;

. ITpu otBeTe (Ha OAMH BOINPOC) JOIMycKaeT Oosee AByX I'pyObIX OMIMOOK, KOTOPbIE HE MOXKET
HCIIPABUTH J1a)KE€ IIPU IIOMOIIY YUUTES.

. IIpumeyanue. [10 OKOHYaHMM YCTHOI'O OTBETA YYAUIETOCs I1€1aroroM JaéTcs KpaTKui aHaIn3

OTBCTAa, 00BABIAETCS MOTHBHPOBAHHAA OIICHKA. Bo3moxHo MMPUBJICUYCHUC APYTIHUX Yy4YalIUXCA I
aHaJIM3a OTBCTA, CaMOaHalIu3, MPCAJIOKCHUC OLICHKH.

Kpurtepun ouieHKH TeCTOBBIX 32IaHUI 10 OMOJIOTHH
¢ nomowybro ko3 puyuenma yceoenus K
K =A:P, rne A — uncio npaBWIbHBIX OTBETOB B TeCTe, P — 00111€€ YMCII0 OTBETOB

Koyppuuuent K OTmeTKa
0,9-1 «5»
0,7-0,89 «4»
0,5-0,69 «3»
Memnsbe 0,5 «2»

KoHTposbHO-H3MepHTeIbHbIC MATEPHAJIBI IO OHOJIOTHH

ITosicHuTeIbHAS 32ANIMCKA K BXOJHOM KOHTPOJIBbHOM padoTe mo 6mosnornus 10 kiacce
Ilens: IIpoBepuTh YPOBEHBb OCTATOYHBIX 3HAHMI MO0 OMOJIOTHH.
IIpenmer Guonorus B Hamel mkosie nzydaercs no guaust YMK H. U. ITonomapesa. KonTponbHas
pabota paccuntana Ha 40 MUHYT, Ipe/icTaBIeHA B BHJIE TECTa B IBYX BapHaHTaX. TecT COCTOHT U3 2
yacteld. Yacte | Bkiarouaer B cedst 11 BompocoB, ¢ BEHIOOPOM OAHOTO MPaBUIILHOTO OTBETA, YacTh |l —
OJIHO 33/IaHH€ C BHIOOPOM HECKOJBKHX MPaBUIBHBIX OTBETOB. Bce 3amanus onenuBaroTcs B 1 Oan.
MaxkcumanbHOe KOJTHdecTBO OamoB — 12.
B KkoHTponpHyt0 paboTy BOLUIM 3aJaHMs [0 CIEIYIOIIUM pasjenam: «YpOBHHOpPraHU3aLUuU
KUBOW TNpUPOIBI», «OBOJIOLUA OpraHudeckoro Mupa», «OcHOBBI 3Kosorum». B mpouecce
KOHTPOJIbHOM  pabOThl  MpPOBEPSAIOTCA  CIEAyIolue  oOuieydeOHble yMEHUST M HaBbIKH:
camocTosiTeNlbHast pabota ¢ uHpopmanueill (TecT), KOTopas JdaeTcs B Hayale KaXJ0ro Tula
3aJlaHul, yMEHHE aHAIU3UPOBaTh HH(POPMALIHIO, TOTHUECKHU MBICTUTh, JeJ1aTh
YETKUE ITOCIIEOBATEIbHBIC 3alIUCU TIPU OTBETE HA BOIPOCHI.

Kputepuu onieHuBanus:

KomuecTBO 0aJUI0B OILICHKa
11-12 6amoB «5»
9-10 6ayuoB «4»




6-8 Oa1oB «3»

MeHee 6 0aJUI0oB «2»

OTBeThLI K KOHTPOJLHOH padore:

Ne
Bonpoca | 1 2 3 4 5 6 7 8 9 10 | 11 12
1 BapuaHT
3 3 3 2 3 3 1 4 1 3 1 126
2 BapuaHT
1 1 4 1 1 1 4 4 2 1 3 245

Bxonnast kouTponbsHast padora 10 kiacc

Bapuanr 1
|. BriOepure npaBWIbHBINA BApHAHT OTBETA:

1. HazoBure yu€HOro, MepBbIM IPEAPUHSBIIETO MOMBITKY KITaCCH()UKAIMH KUBBIX CYIIECTB U
HPEJUIOKUBIICTO yIOOHBIN U MPOCTOM MPUHIIUIT IBOWHBIX Ha3BaHUIT JJIsl KAXKIOTO BHIA.

1) b. Jlamapk 2) XK. KroBbe 3) K. Jlunneii 4) Y. lapun

2. OpraHsl, UMEIOIIUE BHEIIIHEE CXO/JICTBO, HO PA3JIMYAIONIHECs] BHYTPCHHHM CTPOCHUEM H
MPOMCXOXKICHUEM, Ha3bIBAIOT

1) pyauMeHTapHBIMU 2) TOMOJIOTUYHBIMU 3) ananoruuHbIMU 4) aTaBU3MaMU
3. Hayka, usy4aromias popMy U CTPOCHHE OTICIbHBIX OPTaHOB, X CUCTEM U BCETO OPraHu3Ma
4eJIoBeKa B 1eTI0M?

1) 6uosnorus; 2) pusnonorus; 3) anaromusi; 4) OMOXUMHUSI.

4. Kak Ha3pIBatOT OCITKH, yCKOPSIOMINE OMOXUMHYECKUE MTPOIIECCHI B KIIETKe?

1) ropMOHBI;

2) depMeHTHI;

3) TpaHCHOPTHBIE;

4) aHTHTENA.

5. B kakux opraHougax Ki1eTKH Ipoucxoaut cuHre3 ATD?

1) siapo 2) prbOCOMBI; 3) MUTOXOHAPHUH; 4) TU30COMBI

6. Monomep JHK

1) aMHHOKHCIIOTA; 2) MOHOCaxapupl;  3) HYKJI€OTUA;,  4) IJHMIEPUH U )KUPHBIC KUCITOTHI.
7. T'me pacmonaraercst HacIeACTBEHHBIN MaTepran y OakTepuii?

1) B nuToILTIa3ME; 2) B MUTOXOHJIPUSX 3) B s7pE; 4) B XJIOpOILTACTAX

8. CwunTe3 OeiKa BBITOJHSIOT

1) xnmoporuiacTsr; 2) sipo; 3) anmapar ["onbmkw; 4) pubOCOMBI.

9. [TlepBuuHas cTpyKTypa Oeiika

1) nenb aMMHOKHCIIOT;

3) rmo0yina;

2) ciupais;

4) HECKOJIBKO 1001, COOPAaHHBIX B €MHBIHKOMILICKC.

10. ®ynkuuu n-PHK

1) XpaHUT reHeTUYECKYI0 HH(DOPMAIIHUIO;

2) cobupaeT OENKOBBIC MOJICKYJIBL;

3) TepeHOCUT reHEeTHUYECKYI0 HH(MOPMAIUIO U3 S/Ipa K MECTy CHHTe3a Oeltka;
4) nmocraBisieT aMUHOKHUCIIOTHI K pHOOCOME.

11. Kucnopon BeiensieTcs: B mpoiecce (OTOCHHTE3a

1) B cBeTOBYyIO a3y 2) ¥ Ha CBETYy U B TEMHOTE. 3) B TEMHOBYIO a3y 4) He BBIACISCTCS

Il. BriGepure TpH npaBUIBHBIX OTBETA U3 IIECTH MPEATIOKECHHBIX.

12. Ha3oBuTe HEKOTOpPbIE OTIIMYUTEIbHbIE IPU3HAKU TIPOKAPHUOT.



1) oTcyTCTBHE CUCTEMbI BHYTPHKJICTOYHBIX MEMOPaH
2) HaJIM4Yhe HYKJICOH1a

3) JeneHUe MyTeM MUTO3a

4) HaIUYUEe MUTOXOHIPHUIL

5) ameOOHMIHBIN THIT IBHKEHUS

6) Hammume KoabIeBol Mostekyibl JJHK

Bapuanr 2
|. BriGepure npaBUIbHBINA BapHaHT OTBETA:

1. Ha3oBure yu€HOro, KOTOpbIH ABJISETCS ABTOPOM IEPBOM B UCTOPUH HAYKHU SBOJIIOLIMOHHOM
TEOPHUHU.

1) XK. b. Jlamapk 2) XK. KroBbe 3) K. Jlunneii 4) Y. lapBun
2. Tlpouecc cOOpKH MOJHUIIEITHIHOM IeTH Ha puOOCOME Ha3bIBAIOT
1) Tpaucnsmen 2)TpaHCKpHIILIHEH 3) peruukanueii 4) pernapaueit

3. Hayka, u3yuaromas XuMHUECKUIl cOcTaB, OMOXMMHUYECKHE IPOLIECCH U 3aKOHOMEPHOCTH UX
IIPOTEKAHU B AKUBBIX OpraHu3max?

1) 6uonorus; 2) Gpu3HOIOTHS; 3) anatomust; 4) CHOXMMUS

4. benku, peryJupyroIIne MpoIecchl KU3HEACIATSILHOCTH B KJICTKE U Opranu3me?

1) ropMOHBIL; 2) pepMeHTHI; 3) TpaHCIOPTHHIE; 4) aHTHTEINA.

5. B Kkakom opraHoujie KJICTKH XPaHUTCS HACIICACTBCHHAS HHPOPMAIHS:

1) smpo 2) pubOCOMBI; 3) MUTOXOHIPHUH; 4) TU30COMBI.

6. Monowmep Oenka

1) aMHHOKHCIIOTA; 2) MOHOCaxapupl; 3) HYKJICOTHI;,  4) IIMIEPUH U KUPHBIC KUCIOTHI.
7. ®ynkuuu IIIC

1) cuHTE3 XKUPOB; 2) paciieruieHre 6enkoB;  3) paciienyieHne yriieBo0B; 4) TpaHCIOPT
BEIIECTB.

8. ®dyHKIMU MUTOXOHIPUN

1) cuHTe3 XKUPOB; 2) CUHTE3 YIJICBOJIOB,; 3) cuHTe3 OCNKOB; 4) cunre3 ATO.

9. Bropuunas cTpykTypa Oenka

1) 1enb aMHHOKHCIIOT; 3) rmolyina;

2) cmupaib; 4) HECKOJIBKO TI100YI1, COOPaHHBIX B €IUHBINA KOMILICKC.

10. ®ynknuu JJHK

1) XpaHHUT reHeTHYECKYH HH(OPMAIIHIO; 3) mocTaBisieT aMHHOKHCIIOTHI K pubocoMe;
2) cobupaet OEIKOBbIC MOJICKYIIbI, 4) ygacTByeT B OMOCHHTE3€e OelKa.

11. Muro3 310

1) monoBoii mporiecc;

2) mpsMoe JeNCHUE KIIETKH;

3) HempsMoe JeJCHHE KICTKH,

4) o0Opa3oBaHHUE MMOJIOBBIX KJIECTOK

[1l. BriGepute Tpu MpaBUIBHBIX OTBETA U3 MIECTH MPEIOKEHHBIX.

12. JlokasarenbCcTBaMH MPOUCXO/AIIEH B HACTOSIIEE BPEMs SBOJIIOLIUH SBIISIOTCS
1) pasnuyue MeXIy 3UMHEH/IeTHE# OKpackoil Mexa y )KHBOTHBIX

2) TOSBJICHUE MOIYJISIMI HACEKOMBIX-BPEIUTEICH, CTOMKHIX K SIOXUMHUKATaM
3) MackHpyromas OKpacka y HaCEKOMBIX

4) mosBIeHUE OAKTEPUil, YCTOMYMBBIX K aHTUOMOTHKAM

5) BO3HHMKHOBEHHE HOBBIX (HOPM BUpYCa rpUIIIIa

6) HanmMYue NpeayNpeKaaroNneld OKPACKH Y HEKOTOPBIX BHIOB MyX

[TosgcHuTenpHas 3amKcKa
K KOHTPOJBHOM paboTe mo 6mosorun 3a 1 moinyroanel0 kimacc (mpoduabHBIN YPOBEHB)
KontponpHast pabota B JBYX BapuaHTaX COCTaBlieHAa B BHJE TECTOBBIX 3a/JaHUU,
COOTBETCTBYIOIIMX TeMaM, n3ydaeMbIM B 1 momyroauu 10 knacca:



- IIpoucxoxaeHne U Ha4allbHbIC dTAaMbl PA3BUTHsI )KU3HU HA 3eMIIC;
- XuMUYecKas OpraHu3anus KIeTKH;
- Kierouuslit MeTaboIU3M.

TecroBble 3amaHMs COOTBETCTBYIOT KOHTPOJIBHBIM HM3MEPHUTEIbHBIM MaTepHajaM eIMHOTO
rOCYJJapCTBEHHOTO YK3aMEHa.

Yacte A conmepXHUT 25 TECTOBBIX 3aJaHUil ¢ BBHIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX
0a30BOT0 W MOBBIIICHHOTO YPOBHs cliokHOCTH (1 3amanue — 1 6anna).

Yacte B comepxxut 10 3amanuii ¢ BBIOOPOM HECKOJBKMX BEPHBIX OTBETOB, HAa YCTAaHOBJICHHE
COOTBETCTBUSI M OIPEICIICHUE IOCIICAOBATSILHOCTH OHOJIOTUYECKUX OOBEKTOB, MPOIIECCOB H
SIBJICHUI. DTH 3a/1aHusI IOBBIIICHHOTO YPOBHsI ciiokHOCTH (1 3amanue — 2 Gasuia).

Yacte C comepxkut 1 3amanue, KoTopoe TpeOyeT CBOOOIHOIO KpaTKOTO OTBETa M OTHOCHTCS K
3aJIaHUSM BBICOKOTO YpoBHs ciokHocTH (1 3amanue — 3 Gana).

Ha BeImonHeHue Tecta pekoMeHayeTcst BeieauTh 90 MUHYT.

B koHTpOnBHYIO paboTy BKIIOYEHBI TEMbI, KOTOPbIE ObUIM YCBOCHBI HA HEJJOIMYCTUMO HU3KOM YPOBHE
10 UTOTaM BXOJJHOM KOHTPOJIbHON pabOTHI:

1. Xumuueckuii coctaB KieTkH (3amanus Al4, Al5)

2. Metabommsm kietku (3amaaust A19, A23, B7)

Kpurepnn onenuBanus
«5» 85% - 100%

«» 75% - 84%

3» 51%-74%

OTtBeThI:
A 12,/3(4|5| 678910 11 (12 13 |14 15 (16 |17 (18 19 20 21 22 23 24 25
18 | 31|/4/4/3| 112|322 3 B B 4 1 B8 2 3 4 1 2 B3 4 4 4
2B | 22232 321|444 4 1 L B 4 2 1 2 3 B 1 3 /4 [ P2
B 1 2 3 4 5 6 7 8 9 10
18 235 [126 (146 [212112 (122112 256 121221 211221 I'bBA [[ABb
2B (134 345 (246 (234 121221 212112 212112 211212 BAI'B |BAT'b

C1(1B). IHK: TTA AT I'TT TAT
uPHK: TTA AAA TLA TVY
TPHK: YVA LIAT TYT YAY
aMK: aCH — BaJl —THUC — UJIC

C1 (28). AHK: LT TTT IOI'T [HAA
uPHK: AAY T'VI] [TALTAVA
TPHK: LY YYV LTV [[AA
aMK: TI'JIK — JIU3 — aJjia - BaJl

DJIEMEHTHI COAEPKaHUS.

Ne VYposens | Makc Bpewms
IIpoBepsieMble 371EMEHTBI COAEPIKAHUS
3a1aHUs Oayr | BBIIOJIHEHUS
Yacts A
1-3 ‘HpI/ISHaKI/I JKUBOI'0, YPOBHH OPraHU3aLUU )KU3HU ‘ b ‘ 1 ‘ 1




4-5 Metoapl OMOIOTHYECKON HAYKH b 1 1
6 Bo3HMKHOBEHHUE )KU3HU HAa 3eMIIE b 1 1
7 [ ' MmoTe3hI NPOUCXOXKICHUS )KU3HU b 1 1
8 3nauenue onbiTo JI.IlacTepa b 1 1
9 'V CcoBYS BOBHUKHOBEHUS JKM3HU HAa 3eMIIC b 1 1

10 ['mnoteza A. OnmapuHna b 1 1

11  [Tlousatue «xoaiepBar b 1 1

12 |/lokaszaTenbCTBO €AMHCTBA JKUBBIX OPTaHU3MOB b 1 1

13  [Ipu3HaKu )KUBBIX CHCTEM b 1 1

14 | ®OyHKIMH OPTaHUYECKUX BEIIECTB b 1 1

15  |Poiib BOOEI B KJIETKE b 1 1

16  [IpaBuso Yapradda b 1 1

17  |ATOMHBIN COCTaB OPraHUYECKHUX BEIIECTB b 1 1

18  |lenaTtyparus O€IKOBBIX MOJIEKYJ b 1 1

19-23 |buocunTes Oeaka b 1 1
24  |CBolicTBa FeHETUYECKOIrO KOIa b 1 1
25  [Drambl 0OMeEHA BELIECTB B KIIETKE b 1 1

Hroro gacts A 25 25
Yacts B

Bl  [Metoabl Onosioruyeckoil Hayku I1 2 &)

B2  |®yHKIuu opraHn4YecKrX BENIECTB I1 2 5

B3-B5 [Xumudeckuil cocTaB KJIETKU

B6  [CpaBuenue da3 ¢porocunTe3a I1 2 5

B7 |CpaBHeHHE TUIACTHYECKOTO U SHEPTETHIECKOTO 2 5

0OMcHA BEIleCTB

B8  |CpaBHeHuE 3TanoB Y3HEPreTUYECKOro 0OMEHa

B9  [[TocnemoBaTeabHOCTh 3TAnoB (poTOCHHTE3A I1 2 5

B10 [[locinenoBaTelbHOCTH ATAIOB YHEPTETUYECKOTO I1 2 5

oOMeHa
Hroro gacts B 20 50
Yacts C
Cl Peanuzanus HacnencTBEeHHOM HHOpMaIuK B B 3 15
KJIeTKe. | eHeTHueCcKuii KOJI.
Hroro 48 90

ITosryronoBasi KoHTpoJIbHAsA padora nmo d6mosnoruu 10 kiaace

1 BapuaHT

Yacts A

1. O0beKkTOM M3yYeHUs] IUTOJOTUH CJIYKUT YPOBEHbD ...

a) OpraHU3MEHHBII; 0) MOMYJISIIMOHHO-BUIOBOM; B) KIIETOUHBIH; T') OMOC(EPHBIIA.

2. ChopmyupoBaiv KJIETOYHYIO TEOPHIO ..

a) Meunukos u [lactep; 0) Bezanuii u ["apseii; B) [1IBann u lllnelinen; r) Yorcon u Kpuk.

3. AKTHBHOE B3aMMO/eliCTBHE KMBOI0 M KOCHOI'0 BelIeCTBA IJIAHETHbI OCYHIECTBJISETCH Ha
YPOBHE ...

a) OpraHu3MeHHOM; 0) MOMyIAIMOHHO-BUIOBOM; B) OMOC(HEPHOM; T') OMOT€OIIEHOTHUECKOM.

4. IloHsiTHE KTOMEOCTA3» XapaKTepu3yer:

a) COCTOSTHUE JUHAMUYECKOIO PaBHOBECHUS MPUPOJHON CUCTEMBI, MOACPKUBAEMOE NEATEIbHOCTHIO
PEryJISATOPHBIX CUCTEM

0) mpoliecc pa3pymieHus KJIETOK MMyTeM UX PacTBOPEHUS

B) 00111€€ CHIYKEHUE KUZHECTIOCOOHOCTH OpTraHu3Ma

T') IPOLECC PACIIEIIIICHUS YTIIEBOJOB B OTCYTCTBUH KUCIOPOAA

5 Kak Ha3bIBaeTcsi npouecce pa3pylieHusi NEPBUYHOH CTPYKTYPbI 0€JIKOB

a) peHaTypauus 0) JAeHaTypauus B) JECTPYKLUHUSAT)  TPAHCKPUIILIHSA



6. Ilpoxapuoramu sIBJISIIOTCS

a)BUPYCHI 0) OakTepuu B) TpHUOBI T) TPOCTEHUIIINE

7.Ki1leTkH OpraHu3MoB BeeX LAPCTB KMBOM MPUPOAbI HMEIOT

a) si1po 0) MUTOIUIa3My B) MUTOXOHAPUH T') XJIOPOTLIACTHI

8. B kieTKke cocpenoToyeHa HACJAEeACTBEHHAsA MH(OPMALMs O MPU3HAKAX OPraHU3Ma, N0ITOMY
eé Ha3BIBAKOT

a) CTPYKTYPHOM €IMHHULIEH JKHUBOT'O 0) (GYHKIIMOHAEHOM CIMHULIEN JKHBOTO
B) TCHETUYECKOM €IMHMIICH )KMBOTO T') €AMHUIIEH pocTa

9. B kj1eTKaxX KAKHX OPraHNU3MOB COJAEP:KUTCHA B JIECATKU pa3 00Jibllie YIJIeBOI0B, YeM B KJIeT-
KaX KMBOTHBIX

a) 6akrepwuii-canpoTpodoB 0) OTHOKICTOYHBIX B) MPOCTEHIINX T') pacTeHUI

10. ComaTuyecKkue KJIETKH, B OTJIHYHE OT IMOJOBbIX, COJEPHKAT

a) JBOMHOM Habop Xxpomocom ©0) oguHapHBIHK HAOOp XpOMOCOM B)  IIMTOIUIA3MY
T) IJIa3MaTHYECKy0 MeMOpaHy

Yacrs B

1 YcTranoBuTe COOTBETCTBHE :

Kpurepum ;KuBoOro:

1)EnnHcTBO OMOXMMHUYECKOTO COCTaBa

2) IMCKPETHOCTb U LIEJIOCTHOCTb.

3) Camoperysius.

4) Pa3MHOXEHHE.

5) PUTMHYHOCT®S.

XapakTepHble NPU3HAKH:

A) I3 wu3BectHbix Oonee uyem 100 XuMm. 5IEMEHTOB Ui TOCTPOCHHS >KUBOTO OpraHU3Ma,
00s13aTeNbHBI MIECTh — YTIIEPO/I, BOJOPOI, KUCIOPO/I, a30T, cepa, Gocdop.

b) Enununeii crpoeHus, )KU3HEAEATEIbHOCTH, PAa3MHOKEHUS, MHIUBUYaTbHOTO Pa3BUTHS SBISETCS
KJIETKA; BHE KJIETKH KM3HU HET.

B) Bce xuBble OpraHU3MBbl COCTOSIT B OCHOBHOM M3 OEJKOB, JIUMUIOB, YITIEBOJAOB M HYKJIEHHOBBIX
KHCJIOT, a B 00IIEi Macce BEIIECTB Tella OCHOBHYIO JIOJNIIO COCTaBIseT Boja (He MeHee 70-85%).

I') JIroGast 6Guonoruveckasi cucreMa COCTOMT M3 OTAENbHBIX B3aMMOJICHCTBYIOIINX YaCTeH, KOTOphIE
BMeCTE 00pa3yloT CTPYKTYPHO-(YHKIIMOHATIBHOE €MHCTBO.

) Opranu3msl CIOCOOHBI B TIPOIECCe MEeTa00IM3Ma MO IIePKUBATH TOMEOCTA3.

E) XKuBas cucrema u3Bnekaer, IpeoOpa3oBbIBAET U UCIOJIb3YET BEIIECTBA U3 OKPYKAIOIIEH Cpebl U
BO3BpAIllaeT B HEE MPOAYKTHI pacnaja.

7K) B mpouiecce nx KU3HEAEATEIBHOCTH MEKIY OPraHW3MaMU U OKPYXKArOLIEH Cpeaoi IPOUCXOJUT
MIOCTOSIHHBIM OOMEH BEUIECTBOM U YHEPTHEH.

3) Opranusmsl IPUCTIOCOOTIEHBI K MEHSIOLUIUMCS YCIOBUSM CYIIECTBOBAHUS.

M) Opranusmsl U30HpaTebHO PearupyoT Ha BHEIIHNUE U BHYTPEHHHUE BO3ICHCTBHUSL.

K) Opranusmsl o6ecriequnBaoT HEMPEPHIBHOCTH KU3HU U IPEEMCTBEHHOCTH MTOKOJIEHUH.

2. CTpyKTypHBbIe KOMIIOHEHTbI MUTOXOH/IPUH
5-8 MeMOpaHHBIX MOJ0CTEN

IpaHyJibl, COCTOSIIINE U3 IBYX CyOBEANHMII
7IBa cJ10s1 MeMOpaH

KPHUCTBI

I'paHBbI

prOOCOMBI

oakrwdE

Yacts C.

O®parment uenu JJHK umeer nocnenoBaTeibHOCTh HYKJICOTHIOB:
T-T-T-A-I'-LI-T-I'-T-L{-I-I'-A-A-I". B pe3ynbTaTe mpousomeanieid MyTaldd B TPETHEM TPUILIETE
TPETUI HYKJICOTH/ 3aMEHEH Ha HYKJIeoTUl «Ay». Onpeaenure nocaeqoBaTeIbHOCTh HYKJIEOTHI0B Ha
uPHK mo ucxomnomy ¢parmenty nenu IHK u wsmenénnomy. OOBSICHUTE, YTO MPOU3OUAET C
(¢parMeHTOM MOJIEKyJIbl OelKka W ero cBoicTBamMM mocie Bo3Hukmed wmyrtauuu JHK. [lns
BBITIOJTHEHUS 33JaHUSI UCIIOJIb3YHTE TaOIUIly TeHETHYECKOT0 KOJIa.
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IIpaBuia mojibL30BaHus TA0UIIEH

[lepBbIif HYKJIEOTH] B TpUILIETE OEpeTcss W3 JICBOIO BEPTHUKAIBHOTO Psiia, BTOPOM — M3 BEPXHETO
TOPU30HTAIBHOIO psfa U TPETUH — W3 IPaBOro0 BEpPTHKaIbHOrO. Tam, rue nepecekyTcs JIMHUW,
HIyIIHE OT BCEX TPEX HYKJIEOTHUIOB, U HAXOAUTCS UICKOMasi aMUHOKHCIIOTA.

2 BapuaHT

Yacrs A

1. CTpyKTypHBIE 3JIeMEHThI OMOTreOLCHOTHYECKOI0 YPOBHS _ ...
a) OPTaHU3MBlI;

0) OMOTEOIICHO3HI;

B) MOMYJISIIIAA PA3HBIX BUJIOB;

') 0co0u M rpynimbl 0co0e, BXOASIIUE B MOMYJISLHUIO.

2. Yuenue o 0uocdepe npuHAAIEKHUT.....

a) CeueHony; B) IlaBnoBy;

0) MeunukoBy; r) Bepnaackomy.

3. Ha 3ToM ypoBHe uaeT npouecc BU1000pa3oBaHus.

a) OpraHU3MEHHBI; B) MOMYJISILIMOHHO-BUI0BOM;

0) 6rochepHOM; I') OMOTEOIIEHOTHIECKOM.

4. IIpuHUMI KOMIIJIEMEHTAPHOCTH JIEKUT B OCHOBe crioco0HocTH MoJteky.abl JIHK k:
a)  TPaHCKPUIILHUY;

0) peruKaIuy;

B) TpaHCISLUU;

I) peHaTypaluu.

5. Ae30kcupndo3a AABJIsIETCH COCTABHOM YaCThI0

a) aMUHOKHCIIOT; 0) 6enkoB; B) u- PHK; r) JIHK.

6. JykapuoTamu He SIBJSIIOTCSH:

a) npocreimne 6) cTadUIOKOKKHU B) MJIECHEBBIE IPUOBI I') BOAOPOCITH
7. Cpean Bcex Bua0B PHK B kileTKe moaaB/IsiloNIy10 4acTh COCTABJISIIOT:
a) p- PHk 6) u — PHK B) T- PHK

8. KiteTo4uHbIil HEHTP He NPUCYTCTBYET B KJIETKAX:

a) )KUBOTHBIX 0) TpHOOB B) BHICIINX PACTCHUH T') HU3IIUX PACTCHHUI
9. I'me ocymiecTBIsIeTCA CHHTE3 JMIUAOB B KJIeTKe

a) B METOXOHAPHUSX 0) B MJIaCTUIAX

B) Ha IIEPOXOBATOM PHJIOIIJIA3MaTUYECKOM PETHUKYITyMe

I') Ha [VIaJIKOM SHJIOIIa3MaTUYECKOM PETHKYITyMe

10. Kakue opranu3mMsl OTHOCATCS K dyKapuoTam?

a) supyc CII1/la 0) 6memHas moranka



B) KHILIEYHAs aJI0YKa I') CHHE3eJIEHbIE BOJOPOCIIU

Yacrs B

1. YcranoBuTe COOTBETCTBHE MEXKAY CTPOeHHeM, (PyHKIMell OPraHou/I0B M UX BHI0M.
CTPOEHME N ®YHKINU OPI"'AHOW/IbI

A) conepxat rpaHbl 1) MUTOXOHIPUH

b) conepxut KpucThl 2) XJI0pOILIACTHI

B) obecnieunBaroT 00pa3oBaHUe KHCIOPOIa
I') obGecrieunBarOT OKUCICHHE OPTaHUYECKUX BEIICCTB
J1) conepkar 3eyI€HBIA TUTMEHT

2. Kakyio pyHKIHIO BHINOJIHSET B KJIeTKe IJ1a3MaTu4deckasi MeMOpaHa?
1) oTrpaHMYUBaET COACPIKUMOE KIICTKU;

2) yyacTByeT B OMOCHUHTE3€ OEJIKOB;

3) ocy1iecTBIsET MOCTYIICHUE BEIIECTB B KIETKY;

4) ygacTByeT B MpOIIeCCE OKUCIICHHUS BEIIECTB;

5) ciocoOCTBYET YCKOPEHUIO XUMUYECKUX PEAKIIHI B KIETKE;

6) oOecrieunBaeT ynajieHHe psiJa BEIIECTB U3 KICTKH.

Yacrs C.

1. B ognoii monekyne JJHK nykneotuast ¢ ryanunom (I') cocraBistor 43% ot obumiero uucna
HykiaeotuaoB. Omnpenenure konuuectBo (B %) HywieotunoB ¢ TuMmuHOM (T), amenunom (A),
nuto3uHoM (L) B monekyne JIHK.

2. Omna w3 neneir IHK umeer mocnenoBarensHoCcTh HykiIeoTunoB ALITTTAATTI. Kakoit Bua
OyZeT uMeTh KOMIUIEeMEeHTapHas el Bropas nens JJHK?

3. B monexyne IHK obHapyx)eHO 960 TUMUAMIOBBIX HYKJICOTHIOB, KOTOPBIE COCTABISIOT 34% OT
ob1ero uncna HykjneotunoB B 3toil IHK( dnuna oonozo nykneomuoa pasna 0,34 um).
Ompenenure:

a) CKOJIBKO Apyrux HYKIJIEOTHJIOB B 9TOM JIHK?
0) kakoBa JyIiHa 3Toro (pparmeHTa’?

OTBeTHI K NMOJIYI010BOM KOHTPOJILHOI padoTe mo npupoaoseaennio ( 10 kiaacc).

1 BapuaHT
Yacth A (1o 1 6ajy 3a 3aganue — Bcero 12 6aJ1J10B)

3 4 5 6 7 8 9 10
B B a 0 0 0 B r a
Yactep B (1o 1 6au1y 32 npaBuJILHLIN 0TBEeT — Beero 14 0a/1710B)

1 2 3 4
B r i K 3

(6]

| 1 | 3 | 4 |

Yacrs C (32 BepHblii 0TBeT 4 0aJj11a)
1) u-PHK: AAA VIII' AIA I'lIL] YVYLI- 1 6amn
2) nu3-cep-Tpe-ana-pen- 1 Gamn
3) u-PHK (u3menennoe): AAA YUI' ALLY I'TIL] YVYII- 1 6amn
4) nu3-cep-Tpe-ana-peH (M3MEHEeHHH ¢ PparMeHTOM Oelika He MPOou30uaeT) - 1 O6amn

2 BapMaHT
Yactp A (1o 1 6ayuy 3a 3aganue — Bcero 12 6a1710B)

1 2 3 4 5 6 7 8 9 10
r B §) r §) a B r §)




Yactep B (o 1 6aas1y 32 npaBuJILHBIN 0TBET — Beero 14 6a/1710B)

1.
A b B r |
2 1 2 1 2
2.
| 1 | 3 | 6 |

Yacts C. (32 BepHblii 0TBeT 3 6aJ1i1a)

1. no npunyuny komniemenmaprocmu A=T, ['=1].
1'=43%. [[=43%
100%-(43%2)=14%/2=7% A u T no omoeabHocmu
Omeem: A=7%.T=7%.1'=43%.1]=43% ( 1 6an)
2.
JHKI ALI'I'TA ATT I'T' no npunyuny komnaemenmapuocmu A=T, ['=I].
JHK2 TI'L] [JAT TAA [][]
Omeem: /IHK2 TI'l] IJAT TAA I{I] ( 1 6an)
3.
a)960 -34%

x -100%
x=960*100/34=2 823,5=2 824 nykneomuoa codepaiscumcs 8 0aHHOM pazmenme
0) /Lnuna onpeodensemcsa no 00HoI yenoyke. OAUHA 00HO20 HyK1eomuoa paena 0,34 um
2824/2=1412
1412%0,34=480,08 Hm
OTgert: a)2 824 HykJjeoTuaa coaep:;kurcs B 1aHHoM pparmente. 6)480,08 um ( 2 6anna)

KommnuiekcHas konTpoJsibHast padora 10 kiaace
Bapuanr 1

Yacrs 1 .3agaHud ¢ 0IHUM BAPHAHTOM OTBeETA.
1. K mpokapuotam oTHocutcs: 1) Bogopocnu 2) npocreiiiue 3) rpulbi-napa3uTsl 4) uaHo0akTepu
2. I'maBHBIN IpHU3HAK, 10 KOTOPOMY PACTE€HUSI OOBEIUHAIOT B CEMENWCTBA, — OCOOEHHOCTH CTPOEHUSI:
1) cemenu 2) nBeTKa ¥ 1maoja 3) JIUCThEB U cTe0Is 4) KOPHEBOI CHCTEMBI
3. PyKOBOACTBYSICh TOJIBKO T€HETHMUECKUM KPHUTEPHEM, HENIb3sl ONpPENeNUTh BUA, Tak: 1) apeassl
pa3HbIX BUOB COBMAAAIOT 2) HAOOp XPOMOCOM y Pa3HBIX BUJIOB MOXKET COBMAJaTh 3) pa3Hble BUJIbI
OOHUTAIOT B CXOAHBIX YCIOBUAX 4) 0COOM pa3HBIX BUJIOB CXO/IHbI BHEIIIHE
4. T'eHEeTHUYECKYI0O HEOJHOPOAHOCTb OcCOOel B MOMYJSIUMM YCHWJIMBaeT : 1) MyTalMOHHas
M3MEHYUBOCTH 2) Teorpadudeckas n3oisnus 3) 6oprOa 3a cyecTBoBaHue 4) UCKYCCTBEHHBINH 0TOOD
5. K xakuMm n10Ka3aTenbCTBaM HBOJIIOLMHM OTHOCAT CXOJCTBO CTaJWN HMHIAUBUAYAJIbHOI'O Pa3BUTHSA
KUBOTHBIX: 1) 3MOPHOJIOrMYECKUM 2) MaJ€OHTOJIOIMYECKUM 3) CpaBHUTEIIbHO-aHATOMUYECKUM 4)
MOJIEKYJISIPHO-TEHETUYECKUM
6. K apomophHbIM H3MEHEHUSM OTHOCAT: 1) BO3HMKHOBEHHE IOKPOBUTEIBCTBEHHON OKpPACKH
2)CX0KECTH HESIOBUTOTO BHUJA C SAOBUTHIM 3) JJIMHHBIX KOpPHEH y MYCTBIHHBIX pacTeHHH 4)
YeThIPEXKaMEepPHOTO Cep/ilia y MTHUIL
7. Kak Ha3bIBatoTCs (haKkTOPBI, OMpEaeIIsIoIie Ipeensl BBDKUBaeMoCcTH Buaa? 1) abuotuueckue 2)
aHTPONOreHHbIE 3) ONTUMAaNbHbIE 4) OrpaHUYNBAIOLIHIE
8. CX0ZCTBO MCKYCCTBEHHOM M E€CTECTBEHHOM IKOCHCTEM COCTOMT B TOM, YTO OHH: 1) coxmepxkar
OJIMHAKOBOE YMCJIO 3BEHBEB B LEMAX MUTAHMS 2) UMEIOT OJMHAKOBYIO IMPOAYKTHUBHOCTH OMOMACCHI
pacTenmii 3) He MOTYT CyIIECTBOBaTh 0€3 ydacTus 4deloBeka 4) coJepkaT OJMHAKOBBIE
(GYyHKIMOHATIbHBIE TPYIIIBI OPraHU3MOB
9. HempepbIBHBIN MOTOK XMMHMUYECKHUX 3JIEMEHTOB M3 HEXHUBOM NPUPOABl B KUBYIO NPUPOLY H
00paTHO, OCYLIECTBISIEMBII B Pe3y/IbTaTe XKU3HEAEATEIbHOCTH OPraHU3MOB, Ha3bIBAOT : 1) nensmu
MUTAHUS 2) MHIIEBBIMHU CBSI3IMU 3) OMOTCHHOW MHTpaIeil aToMOB 4) MPaBUJIOM 3KOJIOTHYECKOM
UpaMus



10. petid reHoB — 370 : 1) cyyaiiHOe U3MEHEHHE YaCTOT BCTPEUAEMOCTH MX aJlieei B MOMYJISIHH
2) mepemerieHrue ocodei n3 OAHONM MOMYJIAIUKA B APYTYIO 3) HAllpaBJICHHOE CKPEIMBAaHUE OCOOeH B
MOMYJIANUY 4) pe3yIbTaT €CTECTBEHHOT0 0TOopa

11. Kakoi#t u3 ($akTOpOB 3BOJIOIMH YEJIOBEKa MMEET COIHANIbHYIO mpupoay? 1) wieHopasaenbHas
peub 2) U3MEHUUBOCTD 3) €CTECTBEHHBIN 0TOOD 4) HAC/IEICTBEHHOCTh

12. KakoB xapakTep B3aMMOOTHOUICHHI OpraHU3MOB Pa3HbIX BUIOB, HYKIAIOIIMXCS B OJUHAKOBBIX
MULIIEBBIX pecypcax? 1) XUIIHUK — )KepTBa 2) Hapa3uT — X035UH 3) KOHKypeHLus 4) B3aUMOIIOMOIIIb
13. B GuoreorieHo3€e 3aJMBHOTO JIyTa K peayleHTaM OTHOCAT: 1) 37aku, 0COKH 2) OaKTEpUH U IPrObI
3) MBILIEBUAHBIX TPHI3YHOB 4) PACTUTEIbHOSIHBIX HACEKOMBIX

14. K rnoGanbHbIM H3MEHEHHSIM B Ouocepe MOXKET MPUBECTH: 1) yBEIMUYEHUE YHUCICHHOCTH
OTICNbHBIX BUIOB 2) OMYCTHIHUBaHWE TEPPUTOPHi 3) BbINaJeHHE OOMIBHBIX OCAIKOB 4) CMEHa
OJITHOTO COOOIIECTBA IPYTUM

15. buocdepa — OTKphITasg cUCTeMa, TaK Kak OHa : 1) MOCTOSIHHO pa3BUBAETCS 2) MPHUTOJHA JUIS
KU3HU OPraHU3MOB 3) MOJIy4aeT SHEPTrHI0 U3BHE 4) COCTOUT U3 SKOCUCTEM

16. Kakoe »5BOJIONMOHHOE $BJIEHUE HA3bIBAIOT JMBEpPreHUued: 1)CXOXKIeHHE MPU3HAKOB Yy
HEPOJICTBEHHBIX BHUJIOB 2)pAacX0KJIEHUE MPU3HAKOB y POJCTBEHHBIX BHUJIOB 3)IPUOOPETEHHE Y3KOM
cnenuanu3anuu 4)o0pa3zoBaHue TOMOJIOTUYHBIX OPTaHOB

17. K ABIKYIIMM CUJIaM 3BOJIOIUM OTHOCAT: 1)MHOroo0Opasue BumoB 2)00pb0y 3a CyLIECTBOBAHUE
3)Buoo6pazoBanue 4)pucrnoco0ICHHOCTh

18.Kakoii opranu3M OTHOCHTCS K ITpoylieHTaM: |)maMmuHapus 2) miianapus 3)rueHa 4)aaren

19. HazoBure reorpaduueckyro o0nacTb 3eMIIH, JUIsI SKOJOTHUYECKUX CHCTEM KOTOPOHW XapaKTepHa
MEHbIIIasi IEPBUYHAs MPOAYKLHUA, YeM Ui APYyrux obnacteii: 1) TyHApa U MyCTBHIHU 2)leca CPeIHUuX
HIUPOT 3) Tponuyeckue Jjieca 4)cTenu

20. YV dyenoBeka ,B OTIMYME OT UYEIOBEKOOOpa3HbIX 00€3bsiH, ecTh: 1) muadparma 2) S-oOpaszHblit
M3ru0 TIO3BOHOYHMKA 3)00pO3/bI M M3BHIWHBI B MEPEAHEM MO3re 4)CTEPEOCKONMMYECKOE I[BETHOE
3peHue

21. IIprcnoco0IeHHOCTh PACTEHUH OJIHOTO sipyca K JIydIlleMy YJIaBIMBAHHUIO CBETa MPOSBISIETCS B:
1)o00cTpeHNN KOHKYPEHLMH MEeXIy BHJAMH 2) BHUJOU3MEHEHHHM KOPHEBBIX CHUCTEM 3)IMCTOBON
MoO3auKe 4) ApyCHOM PacCIoIOKEHNUN

22. Bun, npexacraBieHHbIH B OMOTeOl€HO3€ OYeHb OOJBIIMM KOJUYECTBOM ocoOeil HasbIBaroT: 1)
¢uTomaccoil 2)coydacTHUKOM 3 )BHEAPAIOMUMCS 4) TOMUHAHTOM

23. Ha3oBuTe OAHY M3 OCHOBHBIX NMPHYHUH, MO KOTOPOW OOJBIIMHCTBO MHUIIEBHIX LIEMEH CONEPHKHUT
HEOOJIbIIOE YHCIO 3BEHBbEB : 1) OrpaHWYEHHOE YMCIO BMJIOB OPraHU3MOB, BXOJSIIMX B COCTaB
OuoreoleHo30B 2) OOJbIIMEe TOTEPH IMOJIE3HOW DHEPrMM B IEMsIX NHTaHUA 3)HeOOoJblas
MIPOJOJKUTENBHOCTD JKU3HU TPEACTaBUTENCH OTIENbHBIX 3BEHbEB MMILEBOM IenH 4)IpOoaylEeHTHI
SBJISIFOTCS] 0ObEKTaMH NMUTaHUSA JJ11 KOHCYMEHTOB

24.B mporecce 3BONIONMK pacTeHUN BO3HUKHOBeHUE A (EpEeHIIMPOBAHHBIX TKAHEH CBS3aHO C:
1)Bo3HMKHOBEHUEM (POTOCHHTE3a 2)BO3HUKHOBEHHEM MHOT'OKJIETOYHOCTH 3)BBIXOJIOM PACTEHHMN Ha
cyiny 4)nepexoaoM K CEMEHHOMY Pa3MHOKEHUIO

25. Byporo menBe/si 1 OYKOBOTO MEJABEJS YUCHBIE CUMTAIOT PA3HBIMH BHJIAMH MOTOMY, 4TO: 1)OHH
OTJIMYAIOTCSI BHEIIHUM BUJOM 2)OHH KUBYT Ha Pa3HBIX TEPPUTOPHUAX 3)MEXKAY HUMH CYIIECTBYET
PenpoyKTUBHAS U3OJALMS 4)0OHH MMUTAIOTCS PA3HOM nmuien

26.MckyccTBeHHBIN OTOOp mNpuBEN K TOsIBICHUIO: l)mecmoB 2) 0apcykoB 3)3pAeibTepbepoB
4)nomaneit [Ip>xeBanbeckoro

27. Tlomynsiuio COCTaBISIOT Bce : 1)cepble BOPOHBI CTPaHbl 2) YYEHUKH OJHOM IIKOJBI 3)iIemu
OJTHOT'O 03epa 4)KJIETKU OJJHON KOJIOHUH BOJBBOKCA

28. [losiBieHne yCTOMYMBOCTH K sJlaM y TapaKaHOB — 3TO CIIEJCTBHE : |)HECOBEpILIECHCTBA S70B 2)
crabmimsupytouiei popmel oTO0pa 3)HanpaBICHHON HACIEICTBEHHOM M3MEHUYMBOCTH 4)IBHXKYIIEH
dhopmel oTOOpa

29. Yto0Bl pemmTh BONPOC O MPHHAICKHOCTH JBYX MOMYJSIUH K OJHOMY BHIY, BaXXHO: 1)
BBISICHUTB, JAIOT JIM MX MPEICTAaBUTENH IJIOJOBUTOE MOTOMCTBO 2) CPaBHUTh HUX 00Opa3 >KU3HHU U
IUTaHUE 3) YCTaHOBUTb, €CThb JIM Yy MX MPEACTABUTEIEH OTIMYMS B 4YHciIe XpoMocoM 4) Bce
BBIIIIECTIEPEUNCICHHOE

30. Ilpm ™MUMHKpUHM Yy JKMBOTHBIX HaOIIOZaeTcs CXOACTBO: 1)reHOTUTNOB 2)(PEHOTHUIIOB
3)mnogoBuTOCTH 4) 0COOCHHOCTEH TUTAHUS



Yacrs 2

B 3apanusix B1-B3 BbiOepuTe TPU BepHBIX 0TBETA U3 mecTH. 1. Kakue nmpusHaku XapakTepusyroT
IBIKYIIUE 0TOOp? 1) AEHCTBYeT NMpHU OTHOCUTENBHO MOCTOSHHBIX YCJIOBUSAX KH3HH 2) YCTpaHsSeT
ocobeil co cpelHUM 3HaueHUEM MpHU3HaKa 3) CocoOCTBYET Pa3MHOXKEHHIO 0CO0Ei ¢ M3MEHEHHBIM
TCHOTUTIOM 4) COXpaHseT 0CO0ei ¢ OTKIOHEHUSMHU OT CPEAHUX 3HAUCHUH MpH3HAKa 5) coXpaHser
ocobeil ¢ yCTaHOBUBIIEHCS HOPMOM peakuuu Mpu3Haka 6) crocoOCTBYET MOSBICHUIO MyTallUid B
MOMYJISALUN

2. K dakropam »HBOMIOIMKH OTHOCAT : 1) KpPOCCHHTOBEp 2) MYTAaMOHHBIA Tmporecc 3)
MOIU(PHUKATMOHHYI0 U3MEHYHBOCTH 4) U30JISIIIHIO 5) MHOrooOpa3ue BUI0B ) eCTECTBEHHBIN 0TOOD

3. Kakue npumMeps! WUTIOCTPUPYIOT JOCTHKEHHE OMOJIOTHYECKOro mporpecca myTém apomopdo3sa: 1)
HaJM4Yue JIBOWHOIO OIUIOJOTBOPEHMS Yy LIBETKOBBIX pacTeHHi 2) oOpa3oBaHME KOpPHEH Yy
ManOPOTHUKOOOPA3HBIX 3) CHIKEHUE MCHApEHUs MyTEM 00pa30BaHMsI BOCKOBOT'O HaJETa HA JIUCThIX
4) ycusieHue OIyIIEHHOCTH JIMCThEB y MOKPHITOCEMEHHBIX PACTEHMM 5) 3aluTa CEMsH B IJIoJax 6)
COKpaIlleHHE CPOKa BEreTalli y PACTEHU, TPOU3PACTAIONINX B CYPOBOM KJIMMATE.

[Ipu BeinosnHeHuu 3ananuii B4-B7 ycranoBute coorBercTBHE 4. YCTaHOBUTE COOTBETCTBUE MEXKIY
XapaKTePUCTUKOW OPraHM3MOB U (PYHKIIMOHAIBHOM TPYIINOi:

XAPAKTEPUCTUKA OPI'TAHM3MOB OYHKIMOHAJIBHASA I'PYIIITIA
A) ABISAIOTCS NEPBBIM 3BEHOM B 1IENIM TUTAHUSA 1) npotyueHThI
b) cunTe3upyroT opraHyeckre BEIecTBa 13 2) peyLieHTbl HEOPTaHUYECKUX

B) ucnonp3yioT s3HEprui0 COTHEYHOTO CBETa

I') nuTaroTCsi TOTOBBIMU OPraHMYECKUMH BEIIECTBAMHU

J1) BO3BpaIlialoT MUHEPAJIbHbBIE BEIIECTBA B AKOCHCTEMBI

E) paznaratot opranudeckue BEImecTBa 0 MUHEPAIbHBIX

5.YcTaHoBUTE COOTBETCTBUE MEXKIY XapaKTEPUCTHKON 0TOOpA U €ro BUAOM:
XAPAKTEPUCTUKA BUJ OTBOPA
A) IPOUCXOAUT B IPUPO/]IE TTOCTOSTHHO 1) ecrecTBeHHBII
B) coxpansier oco0eil ¢ mpu3HakaMy , MHTEPECHBIMU YEJIOBEKY 2) UCKYCCTBEHHBIN
B) coxpansier ocoOu ¢ 1oyie3HbIMU AJ1s1 HUX NPU3HAKaMH

I') o6ecnieunBaeT oOpazoBaHue MPUCITOCOOTECHUHN

J1) IpuBOAUT K 0Opa30BaHMIO HOBBIX BUJIOB

E)cniocoGcTByeT co3aaHII0 HOBBIX MOPOT AKUBOTHBIX

6. YcTaHOBHTE COOTBETCTBHE MEKIY IPUMEPOM IKOJIOTHYECKOTO (PAKTOpa U €ro BUAOM:

[MPUMEP ®AKTOPA BN ®AKTOPA
A) XUMUYECKHUI COCTaB MOYBBI 1) GuoTuveckuit

b) HacaxxneHue 1econosnocsl 2) abMOTUYECKHIl OTBET
B) xpoTsl B necy 3) aHTPONOTEHHBIH

I') yparanst

J1) cTpOUTENBCTBO JOPOT

E) xumnbie nTUisn

7. YcTaHOBUTE COOTBETCTBHE MEXAY TEOJOTMUECKUMH OHpaMU U BAKHBIMU COOBITHSMH,
XapaKTePU3YIOLIMMH SBOJIIOIUIO )KUBOW IPUPOJIBI.

COBbITHA I'EOJIOTUYECKHUE 5PbI
A) mosiBIeHUE MOJIOBOT0 Ipolecca 1)apxeit
b)nosiinenue nepBbIxX 3yKapuoT 2)me3030i

B) BbIXOA pacTeHuil Ha cymry

IN)pacuBeT nmpecMbIKAIOIIUXCS

JI)nosiBieHre MHOTOKJIETOUHOCTH

E)pacnipocTpanenue ronoceMeHHbIX

8.YcTaHoBUTE MNPEANOIOKHUTENIBHYIO IOCIEI0BATEIbHOCTh BO3HUKHOBEHUS CIEAYIOLIUX TPy
#uBOTHBIX: A) Jleratomue Hacekomblie b) [Tpecmbikaromuecs B) [Tpumater [') Konbuarsie uepsu [l)
[Tnockue yepsu E) KumeunomnonoctHbeie

Yacrtp 3. Ha 3aganns yactu C naiite cBOOOAHBII OTBeET.

1. Apxeosiorn packomajaud XOpPOIIO COXPAaHUBIIMICA 4Yepen npuMara. YKaKUTE MHHUMYM JiBa
MpHU3HAKAa MO KOTOPHIM OHH CMOTYT YCTAaHOBHTH, KOMY TMPUHAIICKHT UYepen —00e3bsiHE WU



yenoBeky. 2. Kakue mpucrnocobiaeHus K )KU3HU B BOAHOM cpesie chOpMUPOBAIUCH Y Pa3HBIX KJIACCOB
JKMBOTHBIX B ITpoLecce 3Boatonuu? HazoBure He MeHEE TpeX MPUMEPOB.

3.HazoBure He MeHee TpEX TIpyINI METOJOB M3yYEHHUs OSBOJIOLIMH M JaliTe UM KpaTKYylO
XapaKTEPUCTHKY.

4. Kak Ha3pIBalOT NpEACTABICHHBIM HA PUCYHKE psAJ NPEIKOB coBpeMeHHoW jomanun? Kakue
U3MEHEHHA  MPOM3OLUIM B KOHEYHOCTH  JIomagu?  YKaKuUTE  HE  MEHee  Tpéx

IIPHU3HAKOB.

BapuanTt 2

Yactb 1 .3agaHus ¢ 0JHMM BapHAHTOM OTBeTA.
1. CkonbKO KJIaccOoB KHMBOTHBIX Ha3BaHO B IPUBEACHHOM CIIMCKE: HMH(Y30pUH, XOPIOBBIE,
YJIEHUCTOHOTHE, KOCTHBIE pbIObI, MIIEKONHUTAIOLINE, XUIIHbIE, 3€MHOBOJAHbIE? 1) nBa 2) Tpu 3)
yeThIpe 4) NATh
2.DneMeHTapHbIM JBOJIOINMOHHBIM MAaTEpUANIOM yUYeHBbIE CYHTAOT : 1) Moau(HUKaIMOHHEBIE
W3MEHEHHMS 2) NOMYJISHUOHHbIE BOJIHBI 3) U300 4) MyTaluu
3.06pa3oBaHuIO MOMYJISALMI BHYTpU BUAA cIOCOOCTBYET : 1) criocod nutaHus 2) camoperyssiuus 3)
n3oJsus 4) 3a00Ta 0 TOTOMCTBE
4. bwuochepa mpeacraBusier coOou: 1) Oe3KU3HEHHYIO 000J7104YKy 3emum 2) OTKPBITYIO
OMOJIOTMYECKYIO cHcTeMY 3) HaceIeHHYIO YacTb aTMOC(ephl 4) 3aKpbITYI0 OMOJIOTHUECKYI0 CUCTEMY
5. Kakas u3 nomyssiuii 6yaet ObicTpee 3BomonuoHupoBarh? [Tomymsmus: 1) ¢ BBICOKOH CTENEHbIO
reTepPO3UTOTHOCTH 2) ¢ HEOOIBIIUM KOJIMYECTBOM IeTepo3uroT 3) ¢ mpeoliajaHueM JOMHUHAHTHBIX
TOMO3UTOT 4) ¢ Ipeo0IaJaHNuEM PElIeCCUBHBIX TOMO3UTOT
6. I[Tpumepom OuosIornvecKkoro nporpecca sBisiercs: 1) BO3HUKHOBEHHE MOJIE3HONH MyTallul y 0coou
2) MOJUTUIONIUSA Yy pacTeHUil 3) pacuiupeHue apeana Buaa 4) u3sMeHeHue rTeHo(OoH 1a oMy JIsAIuN
7. ArpolieHO03 B OTIIMYHE OT OMOTeoleH03a XapaKTepu3yercs : 1) pa3BeTBICHHBIMH LETISIMUA TUTaHUS
2) HE3aMKHYTHIM KpPYrOoBOPOTOM BeHIECTB 3) OOJBINONW YCTOWYUBOCTHIO 4) OOJBIIUM BHUIOBBIM
pazHooOpazuem
8. DBOJIIOLIMOHHBIMU MOCIIEICTBUSAMHU XUIIHUYECTBA SABJSETCS : 1) OMOIOTrHYecKuil mporpecc TOJIbKO
KEpPTBBl 2) MPOrpECCUBHOE DPAa3BUTHE JKEPTBbBI U PErpecCUBHOE XHUIIHHMKA 3) OHOJIOTMYECKUil
MIPOrpecc XUIHUKA U KePTBBI 4) OMOJIOTHUECKHM TPOrpece TOIbKO XUITHUKA
9.ITpuunHa GUOJIOTUYECKOTO Pa3HOOOpa3us U MPUCTIOCOOIIEHHOCTH OPTaHU3MOB K YCIIOBHSIM KU3HH
3aKirodaeTcss B: 1) COXpaHEHMM €CTECTBEHHBIM OTOOpPOM TMOJE€3HBIX B JaHHBIX YCIIOBUSX
HACJIECTBEHHBIX HW3MEHEHUN 2) BHYTPEHHHUM CTPEMJIEHMEM OpraHM3MOB K Imporpeccy 3)
YOPaKHEHUH TOJIE3HBIX B OMPEJENIEHHBIX YCIOBUSAX OpraHOB M MX HAclieZIOBaHUU 4) MOSBICHUU B
OIIPEAEIEHHBIX YCIOBHSX TOJIBKO MOJIE3HBIX MyTallUi U UX HACJIEAOBAHUN
10. K noxazatenbcTBaM 3BOJIIOLMK HE OTHOCUTCS: 1) Hammuue kaOepHBIX wiesiel y 3apoiblieit
MJIEKOMTUTAIONIUX 2) HAINYME PYyAUMEHTOB IJ1a3 Y MELEPHBIX XKUBOTHBIX 3) HaJIMYHEe XUTHHOBOTO
MTOKPOBA Y COBPEMEHHBIX M HCKOIMAEMBIX CKOPIMOHOB 4) HaJlMune MCKOMAeMbIX MEePEXOAHbIX (popm
MEXy PbIOaMU M 36MHOBOIHBIMH
11. K nposiBneHNsIM 3aKOHa TOMOJIOTHYECKHX PSIIOB B HACJIEACTBEHHON M3MEHYMBOCTU OTHOCHUTCS: 1)
CXOJICTBO MYTallMi y POJCTBEHHBIX BHAOB 3JAaKOB 2) COBMAQJEHUE YHUCIA XPOMOCOM Y
HEpPOJICTBEHHBIX BUAOB 3) pa3Has JUIMHA JIMCTbEB OJHOrO JepeBa 4) CXOJHAs CPEIHssl 4acToTa
MyTallUH y YeloBeKa, HIMMIIaH3€ U TOPUJILIBI
12. Cpenu HBIHE KXUBYIIMX Ha 3eMJI€ KUBOTHBIX ITMMIIAH3€ CUMUTAIOT OIFDKAWIIAM POJICTBEHHUKOM
4eJI0OBEKa, O YEM CBHJETEIbCTBYET B IEPBYIO Odepeab: 1) CXOACTBO MX N€HOMOB 2) CXOACTBO B
ctpoennn TPHK 3) npuHaie:xxHOCTh K 0JHOMY Ki1accy 4) CTPOCHHE MUTOXOHIPUI
13.CunTeTH4ecKas Teopusi SBOIOIMH 3TO: 1) Teopus sBomronuu Y. {apsuna 2) teopus XK.b.Jlamapka
3)coBpeMeHHas Teopusi 3BOMIONMH 4) Hieu TpaHchopMu3Ma



14. J)KuBble OpraHu3Mbl WIM CIEIbl UX JEATENBHOCTH MPUCYTCTBYIOT: 1) BO BCEX YACTAX 3EMHBIX
0001049eK, BXOASAIIMX B cOCcTaB OuMocepsl 2) TOJIBKO B JIUTO U THapocdepe 3) TOIbKO B JIUTO U
atMocdepe 4) Be3nie, KpoMe AHTApKTUABI U APKTUKH

15. Kpeaumonmsm — 3TO Teopusi, Npu3Hawomas: 1) coTBOpeHHe Mupa 2) OHOXUMHYECKYIO
SBOJTIOLIMIO JKU3HU 3)CaMO3apOKICHHE 4)3aHeceHne KU3HU U3 KOCMOCa B BUJIE CIIOP

16. Dxonoruueckuil KpuTepuil BUJa 3aKJIIOYaeTCs B TOM, YTO OCOOM, IMPUHAAJISKAIINE K OJHOMY
BUIY: |)UMEIOT CXOAHOE CTpoeHHE  3)OOMTArOT Ha OO0IeH TeppUTOpUHU 2)BEAYT CXOIHBIM 00pa3
AKHU3HU B OJIN3KUX YCIOBUSX Cpezibl 4) UMEIOT OKpPacKy IoJ cpery

17.MuxkposBomionii  — 3T0: l)mpoucxojsdmue B MONYJIALUSAX 3BOJIOLUOHHBIE IMPOLIECCHI,
IPUBOASIIUE K IOSBJICHUIO HOBBIX BUIAOB 2)HE3HAYUTEIbHBIC SBOJIIOLIMOHHBIE W3MEHEHMs, HE
MPUBOIANINE K BUAOO0PA30BAHHUIO 3)IBOJIONUS COOOIIECTB  OPraHU3MOB 4)3BOJTIOLIHS
MHUKPOOPIaHU3MOB

18. Pa3znokeHue B SKOCHCTEME OpPraHMYECKHX BEIIECTB PEAYLEHTaMH OTHOCAT K ¢akTopam: 1)
a0MOTHYECKUM 2)OMOTHYECKUM 3 )aHTPOTIOTEHHBIM 4)0TpaHUYUBAIOIINM

19. B cumOuno3e xuByT: 1)uenoBek U nusBKa 2) ne4EHOYHBINA COCATIBIINK U KOPOBa 3)KIyOE€HbKOBBIE
0aKkTepuH U ropox 4)Myxa U BEHEpPHMHA MYXOJIOBKa

20. Kakoit nugpoit 0603HaueH MPsIMOYTOJIBHUK B KOTOPOM HYXKHO BIHCATh CIOBO «ONTHMyMm»: 1) 1
2)23)34)4

h

Granaus BNanonpuATHOCTM akTopa

21. Cwmene »3KocucteM cnocodcTByeT: 1) TOBBbIIIEHHE
IUTOZIOBUTOCTH OPraHU3MOB NpPU YBEIMYEHMH OOWJIMS NHUIIM 2) H3MEHEHUE Cpelabl OOMTaHUs
OpraHM3MaMH B MPOIIECCE UX KUZHEEATEIBHOCTH 3) CE30HHBIE N3MEHEHNUS 4)cMeHa (a3 JTyHbI

22. Teopust OumoreoxuMuyeckux HHUKJIOB B.M. BepHaackoro oOmuchIBaeT ypOBEHb KU3HU: 1)
OuoreoleHoTHYECKUH 2)0rochepHbIi 3)MOMYISIMOHHHO-BUI0BOM 4)0praHn3MEeHHbII

23. OOmmM CcBOICTBOM BCeX KIETOK OakTepuid, pacTeHHd, TI'pUOOB M >KUBOTHBIX SBISETCA
CIOCOOHOCTH K: 1)oOMeHy BelecTB 2)Mei03y 3)COKpPaTUMOCTU 4)IBHKCHHUIO

24. TIpumepoM MEXBUAOBOM OOpHOBI 3a CyLIECTBOBaHME CIIy’KaT OTHOIIEHUS MeXay: 1)B3pocioi
JATYUIKOM M TOJOBacTUKOM 2)0a00ukoil KamyCTHUIEH M e€ TyceHMleW 3)Ipo3/0oM MEBUYUM U
JPO370M pAOMHHUKOM 4)BOJIKAMH COCEAHUX CTal

25. Cpenu mepeurciaeHHBIX MPpUMepoB apomopdo3oM siBisieTcs: 1)miockas Gopma Tena y ckara 2)
PEIyKIHs MUIIEBAPUTEIBHON CUCTEMBl Y Mapa3UTHUYECKUX uepBel 3) deThpEXKamMepHOe cepiue y
nTUI 4) TOKPOBUTENLCTBEHHAS OKpacKa y Ky3HeurKa

26.K maneoHTONIOTMYECKUM JI0Ka3aTelIbCTBaM »HBOJIOIUM OTHOCAT: 1) mepexoaHbix (opm 2)
CXOJ/ICTBO 3apOJIbIIIei TO3BOHOYHBIX 3)aTaBU3Mbl 4)pyIUMEHTHI

27. [Herenepauus: 1)Bcerga NpPUBOAWUT K BBIMUPAHMIO BUAA 2)HUKOI/IAa HE TNPUBOIUT K
OMOJIOTMYECKOMY TPOTpeccy 3)MOXKET MPUBOIUTH K OHOJOTMYECKOMY TMporpeccy 4)BeAeT K
YCIIOKHEHHUIO 0011Iel OpraHu3aIiu

28. Kakoit kputepuil BuIa OOYyCIOBIMBAaeT pa3iuyue B (opMe KpOHbI U BBICOTHI COCHBI
OOBIKHOBEHHOH, BbIpocuIel B Jecy M Ha mnone? 1)Mopdororuyeckuit 2)reHeTUYECKUi
3)reorpaduueckuii - 4)3KOJIOTHYESCKUI

29.Kakas U3 nenei muTaHus sBIseTCs AETPUTHOM: 1) KpamuBa - TyCeHHMIIBI 0a00YKU-KPATUBHUIIBI —
OoJplllasi CHUHUIA — SICTPEO-TIEPENESITHUK — TyXoed 2)IUCThs Oep€3pl — MalCKuUU Xpyny —
COPOKOITYT-)KYJIaH — SICTpeO-TIepeneNsITHUK — MyXoea 3)mronepHa — 6abouka o3uMasi COBKa — rpad
4)omaBIIKe JTUCThS — OAKTEPHUH, TUTAOIITUECST UMHU

30. K xakoMy cemeiicTBy oTHOcUTCS YenoBek pazyMHbIi? 1) mpumaThl 2) TOMUHHUIBI 3) MOHTHIbI
4)aHTpONOUABI

Yacrs 2. B 3ananmsax B1-B3 BeiGepute Tpu BEpHBIX OTBETA U3 MIECTH.



1. Kakue n3MeHeHHs B MpoLIecce BOJIOIMH MOBBICHIN OOLIMI yPOBEHb OpraHU3aluy pacTeHui: 1)
MOSIBJICHWE TPOBOMSIIUX TKAHEW 2)BUIOM3MEHEHHS JIMCTHEB 3)BOSHUKHOBEHHE MOUYKOBATOU
KOpPHEBOM CHUCTEMBI 4)MOSBIEHHE CEMEHHOTO Pa3MHOXKEHUS 5)MOSIBICHHUE I[BETKA 6)BOZHUKHOBEHUE
OUYEePETHOTO JIUCTOPACTIONOKEHUS

2. BeibepuTte T€ B3aMMOOTHOLIEHUSI MEX]ly I'pPyNIIaMH OPTraHU3MOB, KOTOPbIE MOTJIM UMETh MECTO: 1
) KOHKYpPEHLMs MNTHUI[ U JETAIOIUX SIIEpOB 2)0X0Ta JWHO3aBPOB Ha MIIEKOMUTAIOMIMX 3)0X0Ta
JIETAIOIIMX SLIEPOB HA TMIFAHTCKUX CTPEKO3 KaMEHHOYTOJIBHOI'O MEpuojia 4)KOHKYPEHLUS MEXAY
aBCTPAJIONUTEKAMU M HeaHJepTalbllaMM 5)OX0Ta IIJIe3M03aBPOB HAa aMMOHHMTOB O)IOedaHHe
[[BETKOBBIX PACTCHHIA MEPBBIMUA aMPHOUIMU

3. Kakue u3 mnepedyucieHHBIX (aKTOPOB SBOIIOINUHN 4YEJIIOBEKa OTHOCITCS K COLMAIbHBIM: 1)
HACJICJICTBEHHAS N3MEHYMBOCTH 2) OOIIECTBEHHBIN XapakTep Tpyaa 3)ecTeCTBEHHBINH 0TOOp 4)00pbba
3a CyIIeCTBOBAHUE 5)BBICOKOPA3BUTOE CO3HAHME O) OTBICUEHHOE MBIIIJICHHE

IIpu BeinosiHeHUU 3ananuii B4-B7 yctaHOBUTE COOTBETCTBUE

4. YcTaHOBUTE COOTBETCTBHE MEXKAY MPHUCIIOCOOICHHEM U HAMIPaBICHUEM OPraHUYE€CKON IBOJIIOIINHU:

ITPUCITOCOBJIEHUE HAITPABJIEHUE OPT AHUYECKOM SBOJIIOLMN
A) poroiue Jansl KpoTa 1) apomopo3
b) penykius nangbiieB Ha HOTax KOIBITHBIX 2)uauoaganTalius

B) Bo3HHMKHOBEHHE MOJIOBOTO Pa3MHOKEHUS

I') nosiBneHue mepcTy y MIIEKOIUTAOLIUX

J1) pa3BuTHE TUIOTHOW KYTHKYJIBI HA JTUCThSIX PACTEHUH, OOMTAIOIINX B ITyCTHIHE

E) Mmumukpust y HaceKOMBIX

5. YcTaHOBHUTE COOTBETCTBUE MEXAY XapaKTEPUCTHKOM OPraHM3MOB U (DYHKIIMOHAIBHON TPYMION:

XAPAKTEPUCTUKA OPTAHMU3MOB OYHKIMOHAJIBHAS I'PYIIITA
A) SBJISIFOTCS TIEPBBIM 3BEHOM B LIETIA TUTAHUS 1) mpoayLeHThI
b) cuHTE3UpPYIOT OpranryuecKkue BEIIecTBa U3 2) KOHCYMEHTBI HEOPTaHUYECKUX

B) HCTIONB3YIOT SHEPTHIO COTHEYHOTO CBETa

F) IMUTAOTCA TOTOBBIMH OPraHUYCCKUMHU BEIICCTBAMU

J1) rerepoTpodbl

E) ucronb3yroT 3HEprHi0 OPraHnIecKuX COSANHCHUI

6.KaxoMy ecTecTBOMCIIBITATEI0 COOTBETCTBYIOT MTPEJIOKESHHBIE B3TJISIBL:

B3I'JIA /bl ECTECTBOUCIIBITATEJIb
A) raBHas IBUXKYIas CUJIA BOJIOLMU- 1) XK.b.Jlamapk cTpemiieHHEe OpraHn3Ma K Iporpeccy
b) ynpaxxHeHust opraHoB HacJI€ICTBEHHO 3aKPEIIIOTCS 2) Y. lapBuH

B) ectecTBeHHbII 0TOOp —TBOpUECKask CUJIA, HATIPABIISAIONIAS YBOJIOLIUIO

I")6oprba 3a cymecTBoBaHME — (HaKTOP IBOIOIIUN

JI)nuBepreHius-cieacTBue 60pbObI 32 CyIIECTBOBAHUE M €CTECTBEHHOTO 0TOOpa
E)Bpoxa€HHOE CTpeMIIEeHHE K CaMOCOBEPIICHCTBOBAHUIO

7.YcTaHOBHTE ,K KAKOMY THITY OMOIIEHOTUYECKUX CBSA3EH OTHOCATCS MPUMEPHI CBSI3EH:

I[MTPUMEPBI TUIIbI CBS3EN
A)OypyHIyK-cocHa cuOupceKkas 1) myTyanusm
b)6abouka angmupan — exeBUKa 2) KOMMEHCATU3M

B)ckapabeii — cion

INryena —BuHA

J1) Genblii MeIBEIb — TIECel]

E) 6e33y0Ka — pp10a ropuak

8.YcTraHOBUTE XPOHOJIOTHUYECKYIO IIOCJIE€AOBATEILHOCTE COOBITHM B 3BOJIIOLMHU  Ouochepsl:
A)BO3HMKHOBEHHE KOAallepBaTOB bB)BOSHMKHOBEHHE MPOKAPHOT B)MosiBICHHE WICHHCTOHOTHX
INHagamo 3aceneHus CyIIM BBICIIMMH pacTeHUsMU J[)BOZHMKHOBEHHE 3yKapuoT E)mosiBneHue
aKTUBHOTO I0OJIeTa

Yactp 3. Ha 3aganus yactu C paiite cBo0oaHbIii oTBeT. 1. [louemy skocucTeMy CMEIIAHHOTO
Jleca CUMTAIOT 00Jiee YCTOWYMBOM, YeM eJI0BOTO?

2. Kera BBIMETHIBAET BO BPEMsI HEPECTA OKOJIO MUJIJTMOHA UKPUHOK, U TOJIbKO HE3HAUUTEIbHAS YaCTh
MaJbKOB JOCTHTaeT 3pesioro Bo3pacTta. Ha3oBuTe HECKONBKO NPUYMH TAaKOTO «BBDKUBAHUSD,
MMEIOIIUX OTHOIICHHE K BHYTPUBHUIOBOW U MEXBHUI0BOI O0pb0eE 3a CyIIeCTBOBAHHUE.



3.IlpuBenute He MeHee TPEX NPOTPECCHUBHBIX IMPHU3HAKOB YEJIOBEKA, KOTOpPhIE OH MPHOOPEN B
IIPOLIECCE NITUTEIBHON DBOIIOLUH.

4.B uém mposBisiorcs Mopdosiornyeckue, (U3MOIOTHYECKHE U TOBEJCHYECKHE aJalTaluu K
TEMIIEPATYPE CPENbI Y TEIUIOKPOBHBIX JKUBOTHBIX?

OTtBeThI

Bapuanrl
Yacts 1.
1-4; 2-2; 3-2; 4-1; 5-1, 6-4; 7-4; 8-4; 9-3; 10-1; 11-1; 12-3; 13-2; 14-2; 15-3; 16-2; 17-2; 18-1; 19-1;
20-2; 21-3; 22-4; 23-2; 24-3; 25-3; 26-4; 27-3; 28-4; 29-4; 30-2;
Yacts 2.
1-2,3,4; 2-2.4,6 3-1,2.5 4-1)-a,0,8; 2)-r,1,¢ 5-1) a,B,r,1; 2)0,¢ 6- 1)B,e; 2)a,r; 3)0,1 7-1)-a,0,1; 2)B,I,¢
8-e,1,1,a,0,B
YacTs 3.
1.a) y uenoBeka MO3TrOBO# OTAeN O0bIlle, 4eM y 00€3bsHBI
0) y uesioBeKka HEeT HaJIOPOBHBIX BAaJMKOB
B) Y 4ellOBEKa eCTh MOAO0POAOYHBIN BHICTYII,
') YMEHbILIEHUE YETOCTHBIX KOCTEH.
2. 1) oOrexaemass ¢opma Teiaa, 2) IUIaBaTeIbHbIE KOHEYHOCTH, 3) KaOphl MM CIIOCOOHOCTH
3aJIep’KUBATh JbIXaHHE, 4)KoXkKa C YeIlyER U CIU3bIO.
3. [TaneoHTOMOTNYECKUE METOIBI - U3YYAIOT UCKOMAEMbIE OCTAHKH >KUBOTHBIX M PACTECHUH , BBISABIIASL
UX CXOJICTBO C HBIHE JKUBYIIUMH. DMOPHOIOTUIECKAE METOBI - YCTAHABIUBAIOT (PHIIOTEHETUIECKOE
POJICTBO HAa OCHOBE HU3Yy4eHUS SMOpHOHOB. CpaBHUTEIBHO-aHATOMUYECKHE - BBISBISIIOT CTEIEHb
POICTBA Ha OCHOBE MOP(}OJIOTHIECKOTO CXO/CTBA. bruoreorpaduieckne -u3y4aoT BOSHUKHOBEHUE U
pacrpocTpaHeHHe OPraHu3MOB Ha 3eMIIe.
4. OBOJIOIMOHHBIM pAN TPEIKOB COBPEMEHHOW JIOMIAJAM HAa3bIBAIOT  (PHIIOTEHETUYECKUM
psanom;(30armia)
1-ynnuHeHne KOHEYHOCTEH;
2-COKpallleHHe YKciia MajblleB JI0 0HOTr0; 3-00pa3oBaHUE KOIBITA.

IlIxana onenuBanus: 81-66 0amIoB — «5»
65 -50 6ammoB —«4»

49 -41 6amtoB —«3»

40 n MeHBIIIE —«2»

2 BapuaHT
Yacts 1
1-2; 2-4; 3-3; 4-2; 5-1, 6-3; 7-2; 8-3; 9-1, 10-3; 11-1; 12-1; 13-3; 14-1; 15-1; 16-2; 17-1; 18-2; 19-3;
20-2; 21-2; 22-2; 23-1; 24-3; 25-3; 26-1; 27-3; 28-4; 29-4; 30-2.
YacTs 2.
1-1,452-1.2.5 3-2,5,6 4-1) B,r; 2)a,0,1,¢ 5 -1)-a,0,8; 2)-1,1,¢ 6 1)a,0,e ; 2)B,r.1 7-1) a,0,1; 2)B,71,€. 8-
a,0,11,B,T,¢
Yacte3
1. 1.) 1-B cmemanHOM Jiecy OOJIbIIE BUIOB, YeM B €JIOBOM.2-IICTTH MTUTaHUs O0Jiee JUTMHHBIC U
pa3BeTBIEHHBIC. 3-00BIIE IPYCOB,YeM B €JI0BOM.4-00b111ast EMKOCTH OnoTomna.(3 Gana)
2.1) He Bce pbIObI 1oxX0a4T 10 MecTa HepecTa. 2) He Bce ukpunku omogoreopsitores. 3) Ukpa
nmoeAaeTcst ApyruMu peioamu .(3 6asna)
3.1-YBenuueHnue Mo3ra 1 MO3rOBOTO OT/eNa Yeperna; 2-MpsMOX0KICHHE U COOTBETCTBYIOIIINE
0COOEHHOCTH CKeleTa; 3-0CBOOOKIEHUE U Pa3BUTHE TYKH, TPOTUBONOCTaBICHHE OOJIBIIOTO Majiblia
o cranbHBIM(3 Oarna)
4.1-Mopdosmornueckue: TOTION30IUPYIOIINE TOKPOBBI, TOAKOKHBIA KUP; 2-
(bU3HOTOTHYECKHE: MIHTEHCUBHOCTD UCTIAPEHHUS MT0Ta, U3MEHEHHE TIPOCBETA COCY/I0B;3-CTPOUTEIHCTBO
THE3,HOP, U3BMEHEHUE CYTOUYHOM aKTUBHOCTH.

Ixana onernBanusd: 81-66 0aLIOB — «5»



65 -50 6aiuioB —«4»
49 -41 GamtoB —«3»
40 1 MeHbIIIE —«2»

11 kaace
Bxoanasi kOHTpoOJIbHAsA padoTa

KoHTposIbHO-U3MEpUTENBbHBI MaTepuai BBIIOJHEH B ¢dopMe TecToBbIX 3amanuii EI'D Bce
gyactTd mo TemMaM 10 kjacca cCoIEpKUT BOIMPOCHI, IMO3aUMCTBOBaHHbIE ¢ caiita «Pemry EID.
buonorus» 1. I'ymun-2023 rox , ®UIIN 1 MmaTtepuanoB, peKOMEHIOBaHHBIX JIJIsl TOATOTOBKU K EI'D.
WNudopmannonnsie ucrounuku: EI'D. buonorus. [Ipaktukym OUIIN: noaroToBka K BBINOJIHEHHUIO
yacTtu 2. Boponuna I'.A., Kasmmaosal .C. buonorus. Jlnarnoctudeckue pabotsl B hopmate EI'D 2023
Jlepuep I'.'U., Canenko B.b. EI'D 2023. buonorusi. Tunossie TecToBble 3ananus. Boponuna I'.A.,
Kamunosa I'.C.

1 BapuanT
1. CKOJIBKO XpOMOCOM COJIEP>KUT HEUPOH YeToBeKa?
a)l
0) 23
B) 46
r)92

2. CKOJIBKO TUIIOB raMeT oopasyeT rerepo3urora AaBs
a)l
0)2
B) 3
r)4

3. B xakom cnydae ykazan coctaB Hykieotunaa JJHK
a) ajieHuH — pubo3a — ocdar

0) ypari — ge3okcupudosa — pocdar

B) IMTO3MH — prbo3a — pocdat

') TyaHuH — JIe30kcupubo3a — Qocdar

4. Kak Ha3bIBaeTCsl BHYTPEHHEE COJIEP)KHUMOE KIIETKH
a) HUTOIIa3Ma

0) kapuoIiazma

B) KJIETOUYHBIN COK

) cTpoMa

5. Kakyto xummuuaeckyro (opMyiry UMeeT III0K03a
a) C6H1206

6) C12H22011

B) C6H1005

r) C2ZH50H

6. Kakoe u3 nepedyncieHHbIX BEIIECTB SBISETCA OEIKOM
a) ppykro3a

6) PHK

B) UHCYJIUH

') caxaposa

7. COBOKYITHOCTb BCEX I'€HOB, IMOJYYEHHBIX OT POAUTENIEH — 3TO:
a) TEHOTHII
0) KapuOTHII



B) TEHOM
) reHohOoH/T

8. Kakoe 0003HaueHHEe COOTBETCTBYET TOMO3UTOTHOMY OPraHU3MY:
a) aaBB

0) AaBB

B) aaBB

r) AaBs

9. Kakoit u3 MeTo10B OMOJIOTHYECKUX UCCIICTOBAHUI BO3HUK MTO3KE IPYTUX?
a) METOJ HAOJIIOACHUS

0) METO/ CpaBHEHUS

B) METO/1 KCIIEPUMEHTA

') METOJ MOJICTTUPOBAHUS

10. KpyriHbie MaKpOMOJIEKYJIbl M TBEPJIbIC YACTHUIIBI TIOCTYIIAIOT B KJIIETKY ITyTeM?
a) MacCUBHOI'0 TpaHCIOpTa

0) aKTUBHOT'O TpaHCIIOpTa

B) ¢aronuTosa

I') MMHOILIUTO3a

11. Eciiu monexyna JIHK conepxut 31% nykneotuna T, To yueMy AOIKHO paBHATHCS KonuuecTBo 1?7
12. Kakoii pe3yc — GpaxTop KpOBH MOKET OBITh y JI€TEH, €CIIH y OTIIa OTPHUIIATENIbHBINA pe3yc — (hakTop
KpPOBH, a y MaTe€pH — MOJIOKUTENIbHBII, U OHA FETEPO3UTOTHA 110 JAHHOMY MPU3HAKY?

13. ®parment nenu JJHK umeer cienyromnryro mocienoBaTeIbHOCTh HYKJICOTHIOB

— TATUTAITATHAITT —

Onpenenure nocnea0BaTeabHOCTh HyKi1eoTH10B Ha u-PHK.

14. Kakoii opraHou 1 KJI€TKH MPEACTABISET cOO0 cHUCTeMy BHYTPHKJIETOYHBIX ITUCTEPH, B KOTOPOM
HaKaIlJIMBAIOTCS BEIIECTBA, CHHTE3UPOBAHHBIE KJIETKON

15. KakuM oprann3mam XapakTepHO BHYTPEHHEE OIJIOJI0TBOPEHUE

16. Kakue oprann3Mbl pa3BUBAIOTCS ¢ IPEBPALLIEHUEM

17. 3anacHbIM BEIIECTBOM PACTUTEIbHOMN KIETKHU SBIISETCS ... .

18. CKkoJIBKO SIHIEKIIETOK, CIOCOOHBIX K OIJI0IOTBOPEHHIO, 00pa3yeTcs Mpu OBOTEHE3e

19. Cranus AByXCIOWHOTO SMOpHUOHA —

20. Kakas ctpykTypa Oenka pa3pyiiaercs npu HeoOpaTUMO# JAeHaTypaluu

2]1. B kakoil 0ouepeqHOCTH >XUBBbIE OPraHU3MBl 3aCENAI0T OCTPOB, OOpPA30BAaBIIMHCS B OKEaHE B
pe3ynbTare BYyJIKaHUYECKOM 1eATeIbHOCTH ?

22. B kakue BUABI DHEPTHH MPEBPAIIACTCS CBETOBAs dHEPTUs MpHu (POTOCHHTE3E U T/I€ MPOUCKXOTUT
3TO MpeBpanieHue?

2 BapuaHT

1. CkOJIBKO XpOMOCOM COAEPKUT ANLIEKIIETKA YeTOBEKA?
a)l

0) 23

B) 46

r)92

2. CKoJbKO THIIOB TameT oOpa3yer romo3urota AABB
a)l
0)2
B) 3
r)4

3. B kakoMm ciyuae yka3aH cocTtaB Hykjaeotuaa PHK
a) TUMHUH — pudo3a — pocdar



0) IMTO3UH — 1e30Kcuprud03a — hocdar
B) ypaumi — pubo3a — gocdar
I') TyaHuH — Jie30kcuprbo3a — ¢pocdar

4. Kak Ha3bIBaeTCS OpraHOU| KJICTKH, KOTOPBIA BBITTOIHSCT (QYHKITUIO «IHEPTeTUICCKON CTAHITUI
a) MUTOIIa3Ma

0) sapo

B) MUTOXOHJIPHUS

r) KomIuiekc ['onbmxu

5. Kakyro xumudeckyro Gpopmyiny uMeeT caxaposa
a) C6H1206

6) C12H22011

B) C6H1005

r) C2H50H

6. Kakoe u3 nmepeunciIeHHBIX BEMIECTB SIBIISICTCS OSIIKOM
a) JJakTO3a

0) IHK

B) TeMOTJI00HUH

r) AT®

7. T'eH — 3T0 y4acCTOK MOJIEKYJIbI:
a) Oenka

6) JHK

B) u-PHK

r) AT®

8. Kakoe 0003HaueHNE COOTBETCTBYET AUTETEPOZUTOTHOMY OPTaHU3MY:
a) aaBB

0) AaBB

B) aaBB

r) AaBs

9. Kakoii u3 MeTo/10B OMOJIOrMYECKUX HCCIEA0BaHUN BO3HUK MTO3XKE IPYTHX?
a) METOJ HAOJTFOACHUS

0) MeTo]1 CpaBHEHUs

B) METO/I SKCIIEPUMEHTA

') METOJT MOJIETTUPOBAHUS

10. Mosexyibl )KUAKOCTH MOCTYNAIOT B KJIETKY IyTeM?
a) MacCUBHOTO TPaHCTIOPTa

0) akTUBHOT'O TpaHCIOpTa

B) daroruTo3a r) MUHOIUTO3a

11. Ecin monexyna JIHK conepxut 27% nyxieotnaa I, TO 4eMy JOIKHO paBHATHCS KOJIUYECTBO A?
12. KakuM# MOTYT OBITh I€TH 3/J0POBON KEHIIMHBI — HOCUTEIbHUIIBI T€Ha TeMOMUINN U MYXYUHBI —
60sbHOrO remoduneit?

13. ®parment nenu JHK umeer crenyronryo nociaea0BaTEIbHOCTh HYKICOTUIOB

— ATTITALUTATTTATL —

Onpenenure nMocaea0BaTeIbHOCTh HYKJIe0TH10B Ha n—PHK.

14. Kakoii opraHouj KJIETKH, COJEpKaIlUil MUIIEeBApUTEIbHBIE (PEPMEHTHI, CIIOCOOCH PACIICTUISTh
O€JIKH, yTrIeBObl, JIUIH/Ibl, HYKJICHHOBBIE KUCIOTHI

15. Kakum opranuszMam XapakTEpPHO Hapy>KHOE OIJIOJJOTBOPEHHE

16. Kakne opranu3msl pa3BUBaIOTCs 0€3 MpeBpalieHus



17. 3amacHBIM BEIIECTBOM KUBOTHOU KJIETKU SIBIAETCS.

18. CKOJBKO CHepMaTo30UJIOB,
CIIepMaTOTeHe3e
19. Cragus TpexcinoitHoro 3MOpruoHa —

CITOCOOHBIX  OTUIOZOTBOPATH  SIUIIEKJICTKH,

obOpasyercs Tpu

20. Kakast cTpykTypa Oenka He pa3pyliaeTcs pu 00OpaTUMOU JIeHATYpalliu
21. B kakoil O4YepemHOCTH >KUBBIE OPraHWU3MbI 3aCEJSIFIOT OCTPOB, OOpPAa30BAaBIIMKCS B OKEaHE B

pe3yJsibTare BYJKAHUUYECKOU 1eATEIbHOCTH?

22. B kakue BUABI SHEPIHH MPEBPAIACTCS CBETOBAs SHEPrusi Mpu (POTOCUHTE3E U /1€ MPOUCKXOTUT

3TO mpeBpatieHue?

OTBeThI Ha BXO/IHYIO KOHTPOJIbHYIO paboty mo Ouomnoruu 11 ximacc

1 BapuaHT
1-B
2-I
3-I
4-A
5-A
6-B
7-A
8-A
9-I
10-B
11. 19%
12. 50% gereit Morytr OBITB C  pe3yc
oTpuLaTesIbHBIM (hakTopoM KpoBH, 50% c pesyc
— TMOJIOKUTEIIbHBIM
13. AYOTI'OYHIOYAT'YIIIA
14. xommneke ['onbaxu
15. MiexkonuTaromue, MpecMbIKaOIUECs], TTHIIBI
16. nsarymika, 6abouka
17. xpaxman
18. ogHa
19. ractpyna
20. nepBuYHas
21. IlepBbIMH MOCENSIOTCS MHUKPOOPTaHU3MBI U
JUIIAWHUKH, 3aT€M PACTEHUs, 3aTEM KUBOTHBIE
22. CseroBasg »oHeprusi IpeoOpasyercs B
XUMHYECKYI0 M TEIJIOBYIO HSHeprutro. Bce
MpeBpalleHus] MPOUCXOAAT B THUJIAKOWJAX TpaH
XJIOPOILIACTOB M B X MaTPUKCE

2 BapuaHT
1-b
2-A
3-B
4-r
5-b
6-B
7-b
8-I'
9-I
10-I
11. 23%
12. 50% nereii MOTYT OBITH 37OPOBBI (HOCHTEIH
rena remodpunun), 50% wmoryt  OoiseTh
remMo e
13. YAALILIYTAVAAILYAIL
14. nu3ocoma
15. 3eMHOBOTHBIE (JIATYIIIKA)
16. ITUIIBI, TPECMBIKAIOIINECS, MIEKOITUTAIOIINE
17. rnukorex
18. yeTbIpe
19. neiipyina
20. nepBUYHas
21. IlepBBIMH TOCENSIFOTCS MHUKPOOPTaHU3MBI U
JUIIAHUKA, 3aTEM PAacTEHUs, 3aT€M KHUBOTHBIC
22. CseroBasg »dHeprusi ImpeobOpasyercsi B
XMMHYECKYI0 U TEIUIOBYKHO JHepruto. Bcee
MPEeBpAIeHHs] MMPOUCXOAAT B TUJIAKOHMJAX TpaH
XJIOPOTIJIACTOB M B UX MaTPUKCE

¢ 1 mo10 3amanune -1 Gamn
¢ 11 mo 22 o 2 6aiuia

Hroro 34 6amna: «3»-17- 23 6aia, «4»-24-30 0amios, «5»-31-34 6ara.

KoutpoJabsHnas padora 3a | mosyroaue
1 BapuanT
Yacrs A (3a1aHUSA ¢ OJHUM NPABUIbHBIM OTBETOM)
1) 4 JlapBuH cuuTal, 4TO B OCHOBE Pa3HOOOPA3Hs BUIOB JIEHKHT:
A) HacnencTBeHHAs K3MEHYMBOCTh M €CTECTBEHHBIN OTOOD

b) 6oprba 3a cymecTBoBaHUE

B) crmoco6HOCTh K HEOTPAaHUYEHHOMY Pa3MHOKEHHUIO

2) Ocobu ABYX MOMYJISAIMI OJJHOTO BUA!




A) MOTYT CKpeImMBaThcs U JaBaTh JIOJOBUTOE TIOTOMCTBO
b) MoryT ckpemunBaThCsl, HO IMIIOAOBUTOIO IOTOMCTBA HE AAIOT
B) He moryT ckpemmBarbcs.

3) ®usnonornyeckuil KpUTEpUd BUIA IPOSIBIAETCS Y BCEX 0COOEH B CXO/ICTBE:
A) poneccoB XKU3HENEITENbHOCTH b) cTpoeHus 1 popMbl XpoMocoM
B) BHemHero u BHyTpeHHETo cTpoeHust 1) oOpasa Ku3HHU.

4) Peskoe BO3pacTaHWE YMCICHHOCTH OCOOEH B MOMYJISIUHU, TP KOTOPOM BO3HHMKACT HEAOCTATOK
pecypcoB, IPUBOMUT K:

A) obocTpennro 60pbObI 32 CYIIeCTBOBAHUE b) 6uonorudeckomy mporpeccy

B) numeBoii crienuanu3anum I') Guostoruaeckomy perpeccy.

5) O6pa3oBaHMe HOBBIX BUAOB B IIPUPOE IPOUCXOIUT B Pe3yJIbTaTe:

A) cTpemieHHs 0co0eil K CaMOyCOBEPIIEHCTBOBAHUIO b) coxpanenus yenoBekom ocoOeit
C TIOJIC3HBIMH JUIS HErO HACJIEACTBEHHBIMH W3MEHEHHSIMHU B) coxpaHeHHs eCTeCTBEHHBIM
0TOOpOM 0cO0eH C MONIE3HBIMHU TSI HUX HACJICICTBEHHBIMHI H3MCHCHHSIMH

I') coxpaHeHHsT €CTECTBEHHBIM OTOOpPOM 0co0eil ¢ pPa3HOOOpa3sHBIMH HEHACIEICTBECHHBIMU
U3MCHCHUAMMU.

6) IIpucroco6IeHHOCTh paCTeHUH K ONBIJICHUIO HACEKOMBIMHU XapaKTEPH3YyEeTCs::

A) obpa3oBaHue OOJIBIIOr0 KOJMYECTBA MBUIbIBI  b) paHHEBECEHHUM I[BETEHUEM

B) ynnuHeHHeM ThIYMHOYHBIX HUTEH ') HanuueM B IIBETKaX HEKTapa, spKoro
BEHYHKA.

7) KakoBbl nociencTBus AeCTBHS CTa0MIM3UPYIOIIETro oToopa?
A) coxpaHeHUE CTapbIX BUIOB b) coxpanenue ocobeii ¢ U3MEHEHHBIMHU TTPU3HAKAMHU
B) nosiBneHre HOBBIX BHIOB I') Bce mepeuncieHHbIE BAPUAHTHI.

8) ®dakTOp 3BOJIOLHMH, OCHOBY KOTOPOIO COCTaBJIs€T BO3HMKHOBEHHMIO NpErpajg K CBOOOJAHOMY
CKpEIIMBaHUIO 0CO0€H, Ha3bIBAIOT:
A) npeiidom renoB b) nomynsauuonHeIMu BotHaMu  B) ectectBeHHBIM 0TOOpOoM  I') m30ms1IMEH.

9) B npouecce MakpOIBOJIIOLUH:

A) NOSABISAIOTCSA HOBBIE OMYJISILIUU b) uamensitores nonynsaiuu  B) mosBASAIOTCS HOBBIE BUBI
') mosBASAIOTCS HOBBIE KJIACCHI

10)[Tpumepom apomopdo3a MOKHO CUUTATH:

A) nepbs y ntun] b) kpacusblif xBocT y naBnuHa B) kpenkuii kimoB y agamia ') ATMHHBIE HOTH Y
LI

11)OtcyTcTBUE KHILIEUHUKA Y OBIYBETO IETTHS MOYXHO PacCMaTpUBaTh KakK:

A) apomopdo3 b) nnnoamanrammio B)nerenepanuto I') muBeprenuio
12) B cucremartuke pacTeHHid OTAETbl 00BEAUHSIOTCS B:
A) oTpsin b) xnacc B) tun I') mapctBoO

Yacrs B
YcTaHOBHUTE COOTBETCTBUE MEXKITYy TPUMEPOM M CUCTEMATHUECKOW TPYTIITOH
IIpumep: Cucmemamuueckas epynna:
1)xopaoBbie A) xnacc
2)ITHUIIBI b) tum,
3)KHUIIIEYHOTIOIOCTHBIE
4)npocreiinue
S)capkoaoBbie
6)MIICKOTIUTAIOIINE

Yacrts C

O0bsicHnTe, MOYeMy reorpadgpuyeckasi U30/UMs MOMYJISIMA MOKeT NPUBECTH K 00pPa30BaHUI0
HOBLIX BHJIOB?



2 BapuaHT
Yacrs A (3a1aHUSA ¢ OJHUM NPABUIbHBIM OTBETOM)
1) OOMeH BelecTB U YHEPTUU — ATO MPHU3HAK,
A) XapaKTepHBIN JJI TeJ )KUBOW M HEKUBOU MTPUPO/IBI
b) no xoTopomy KMBOE€ MOXKHO OTIUYUTH OT HEKUBOTO
B) o xoTopomMy OHOKJIETOYHBIE OPTAHU3MbI OTIUYAIOTCSI OT MHOTOKJIETOUHBIX
I') mo xoTOpOMy >KMBOTHBIE OTJIMYAIOTCS OT YEJIOBEKa.

2) K.JIunHeil sBisgercs co3aaTenem:
A) IepBO#1 3BOJIIOIIMOHHON Teopur  b) OMHApHOI HOMEHKJIATYPhI M PUHITATIA TPaIalluH
B) nmpunnmna rpaganuu v aBToreHe3a  |)OMHApHOW HOMEHKJIATYPHI U IPUHIIAIIA HePAPXUIHOCTH

3) OCHOBHBIM KpUTEPUEM BOSHHUKHOBEHHUSI HOBOT'O BHJIA SIBJISICTCSI:
A) nosiBJICHUE BHEUTHUX Pa3Inuni b) penpoaykTrBHAS N30SI TOMYJISAIIUN.
B) reorpaguueckas n30s411s NOMYJIAIUI I') HeT npaBuUIBLHOTO OTBETA

4)OmnpeneneHHbIi HAOOP XPOMOCOM y 0CO0€H OJTHOTO BUJIA CUYUTAIOT KPUTEPUEM:
A) sxonorudeckuM  b) mopdonornyeckum
B) renernueckum  I') pu3H0T0r0-OMOXUMHYECKIM.

5) Ilpuunna 6opbOBI 32 CYyIIECTBOBAHUE:

A) oTcyTcTBHE IPUCTIOCOOICHHS Y 0c00ei K cpeie 0OuTaHusl.

b) m3meHunBOCTH 0CO0EH MOmyIsIIun

B) orpannueHHOCTb pecypcoB Cpe/ibl, HHTEHCUBHOE Pa3MHOKEHUE 0cobei
I') npupoaHbIe KaTaKIM3MbI

6) B mpormecce 3BONIOIUU Y JKUBOTHBIX-TIAPA3UTOB, IO CPAaBHEHHUIO CO CBOOOJIHOKHBYIIUMU

MIPOU30IILIO:
A) ycloXHEHHE CTPOEHUs b) ycunenue o6mena BelecTs
B) ucueznoBeHue psiga OpraHoB I') ycnoxHeHue )Ku3HeAeATeIbHOCTH.

7) B uem nposBinsieTcs NpUCIocoOIeHHOCTD 3aiila-0elska K 3aliuTe 3MMON OT XUITHUKOB?
A) HanMU4YMM NMOCTOSIHHOM TeMnepatypbl Tefa  b) Hammuuu 3uMHel cnsuke
B) cMmeHe Boj0CsSHOTO OKpOBa I') cmocoGHOCTH OBICTPO MEPEBUTATHLCS 110 CHETY.

8) OT60p ocobeii ¢ YKIOHSIOUMMHUCS OT CpeAHEN BEIMUMHBI TPU3HAKAMU Ha3bIBAIOT:
A) IBIXYIIUM b) nu3pynTuBHBIM B) crabunmzupyromum ') mosoBbIM.

9) Hanuune B CTPOSHUHM MIJIEKOMHUTAIOMIETO YTKOHOC MPHU3HAKOB MPECMBIKAIOIINXCS — 3TO MPUMEP
JI0Ka3aTeNIbCTBA 3BOJIOLUH

A)>MOPHOTOTHYECKUX b)maneonTomornueckux

B) apxeonoruueckux I')cpaBHUTEIEHOAHATOMUYECKUX

10) KoHKypeHIMs — 3TO OTHOILIECHHS MEXTY:
A) XMIIHUKAMU U KE€PTBaMH b) Bumamu co cXOIHBIMH HOTPEOHOCTIMHU B) mapasutamu u
xo3sgeBaMu ') )KUBBIMU OpraHM3MaMH U a0MOTHYECKUMHU (paKTOpaMu

11) [Ipumepom apomopdo3a siBisercs:
A) ymiomeHwe Tena y MAOHHBIX PBIO b)nmokpoBuTenbCcTBEHHAs OKpacka Yy HAaceKOMBIX
B)B03HNKHOBEHHE MOJIOBOTO IpoIiecca y Bogopocield  [') oTcyTcTBHE KUIIEYHHKA y Tapa3HuTOB

12) Boprba caMII0B 3a CaMKy-3TO PUMED:
A)MEXBHUIOBON OOPHOBI b)BHYTpHBH10BOI OOPHOBI
B)60pb05I ¢ HEGIArONPUATHBIMU YCIOBUSIMH INectecTBeHHOTO O0TOOpPA



Yacrs B
1. BeiOepuTe TaKCOHOMUYECKHE KaTETOPHUH, XapaKTEPHBIC TSI [IApCTBa paCTEHUN
A) kiace b) Tun B) otnen I') Bun ) nopona E) otpsin

Yactes C
Kaxk npoucxoaur 3x0/10ru4eckoe BU000pa3oBaHue B npupoae?

OTBeThI K KOHTPOJILHOM padoTe. 11 Kiaace

1 2 3 4 5 6 7 8 9 10 |11 |12

IB |a a a a B r a r r a B r

2B |0 r 0 B B B B a r 0 B 0

1 Bapunant Bl: BABBAA

2 papuant B1- AB.I'

1 Bapnant Yacts C

O0bsicHuTE, MOYEMY reorpapuueckas U30JsLUs MOMYJISIUI MOKeT NIPUBECTH K 00pa30BaHUIO
HOBBIX BUIOB?

OTser:

1) B M30JIMPOBAHHBIX MOMYJIAIMIX HAKATUIMBAIOTCS HOBBIE MYTAIlMH M MU3MEHEHUS,

2) B pe3yJibTaTe €CTECTBEHHOTO 0TOOpa COXPAHSIOTCA 0COOH ¢ HOBBIMU TPHU3HAKAMU;

3) mpekpaieHue CKPEIIMBAHUS MEXIYy OCOOSMH TOIYJISIHNA, 9YTO TPHUBOIUT K PEIPOTyKTUBHOM
M30JISIIUH U 00pa30BaHUIO HOBOTO BUA

2 Bapuant Yactes C

Kaxk npoucxoaur 3k0/10ru4eckoe BUA000pa3oBaHnue B npupoae?

1) momymsIK OHOTO BUJa OKA3bIBAIOTCS B Pa3HBIX YCIOBUSX, HO B IIpe/ieiax MPeXHEro apeana;

2) eCTECTBEHHBIM OTOOPOM COXpaHSIOTCA OCOOM C MYyTaIMsIMH, TOJE3HBIMH JUIsl KU3HU B
OTpe/IeNIEHHBIX KOJOTUYECKUX YCIOBHIX

3) Y3 TOKOJEeHHs B TIOKOJEHHE TEHHBIM COCTaB 0coOei MOMyNAlud CUJIBHO H3MEHSETCA, B
pe3ysbTare 4ero 0coOM pazHbIX MOMYJISIUI OJHOIO BHJA MEPECTAIOT CKPELIUBATHCS MEXKIY COOOH,
CTaHOBSITCS HOBBIMU BUJIAMU.

MakcuMajJbHOE KOJIHYECTBO 0a/110B — 170a/110B.
15-176am10B — «5»

13-14 6ammoB— «4»

9-12 OaiuioB — «3»

Mesnbiie 9 6amIoB — «2»

KomnuexkcHast KOHTpoJIbHAsi pabdoTa
[TosicHuTenpHas 3anKcKa
KonTtpomnbHast pabota cOCTOUT U3 3-X YacTei:
gacTb 1 (A) conepkut 16 3agannii 6a30BOro ypoBHS CIOKHOCTH C BBIOOPOM OTBETA,
yacTh 2 (B) Brimtouaer 3 3ajaHNs MOBBIIIEHHOTO YPOBHS CII0KHOCTH:
— C BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB;
— Ha COOTBETCTBUE MEX/1y OMOJOTHUECKUMH O0BEKTAMU;
— Ha OIpeJIelIeHHE MOCIeI0BATEIbHOCTH;
gacTtb 3 (C) BKIItOUaeT 2 3ajaHusi CO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.
Tabmuia 1. Pactipenenenue 3a1anuii mo 4acTsiMm pabOThI

Yactu KomuuectBo | Makcuman | Tum 3aganuit
3aaHuN BHBII Oast
Yacte A | 16 16 3anmanus ¢ BBIOOpOM OTBeTa 0a30BbIi YPOBEHb CIOXKHOCTH
Yacte B | 3 6 3aaHus C KpaTKUM OTBETOM TMOBBIIIEHHOTO
YPOBHSI CIIO)HOCTH
Yacts C | 2 6 3aaHns C pa3BEPHYTHIM OTBETOM




[IpoBepsieMmble yMEeHHS U BUJIBI JESTEILHOCTH.

3ananus yactu 1,2 NpoBEPSIOT CYIIECTBEHHBIE 3JIEMEHTHI COAEPKAHUSA Kypca CPEJHEHN IIKOIIbI,
c(OPMHUPOBAHHOCTH Y 00YUAIOLIUXCS HAYYHOTO MUPOBO33PEHUS U OMOJIOTHYECKOM KOMIIETEHTHOCTH,
OBJIaJICHUE Pa3HOOOPa3HBIMHU BHJIAMH YUYE€OHOH e TETbHOCTH:

- BJIaZIeHHe OMOJIOTUYECKOM TEPMUHOIOTHEH U CUMBOJIUKOM;

- 3HaHHWE OCHOBHBIX METOJIOB M3yU€HHUS JKHBOM INPUPOJbl, HauOoJiee BaXKHBIX MPU3HAKOB
OMOJIOTMYECKUX 00BEKTOB;

- 3HaHWE CYINHOCTH OHWOJIOTMYECKUX TPOIECCOB, SBICHUH, OOIIEOMOIOTHISCKUX
3aKOHOMEPHOCTEI];

- TMOHMMAaHHE OCHOBHBIX IIOJIOKEHUH OWONIOTHYECKUX TEOpUi, 3aKOHOB, NMpPABUJ, THUIIOTE3,
3aKOHOMEPHOCTEH, CyIIHOCTH OMOJIOTUUYECKUX MTPOLIECCOB U SBJICHUIA;

- YMEHHE paclo3HaBaThb OMOJOTMYECKHE OOBEKTHI MO MX OMNUCAHHUIO UM PUCYHKaM, pelaTh
mpocTeime OHOJOTHYEeCKHe 3a/ay, MCIOJIb30BaTh OHOJIOTMYECKHE 3HAHUS B IPAKTHYECKON
NeSITENIbHOCTH;

- YMEHHUS OIpeNeNsaTh, CPAaBHUBATH, KIacCU(PUIIMPOBATh, 00BACHATH OHMOJOTMYECKHE OOBEKTHI U
IIPOLIECCHI;

- YMEHHUsI yCTaHABIUBATh B3aUMOCBSI3U OPTaHU3MOB, MPOIIECCOB, SBJICHUN; BBIABIATH OOIINE U
OTJIMYUTEIbHbIC IPU3HAKYU; IPUMEHATh 3HaHUSI B U3BMEHEHHOW CUTYAalUH.

3amaHus 4acTu 3 mperycMaTpuBaloT Pa3BEPHYTHIM OTBET U HAIIPABIICHBI HA TPOBEPKY YMEHUH:

- CaMOCTOSITEJIFHO OTEPHUPOBATh OMOJOTUYECKHMHU TOHSATUSMH, 00OCHOBBIBATh U OOBSICHATH
OHMOJIOrMYECKHE MPOLIECCHI U SBICHUS, FPAMOTHO (hOPMYJIHPOBATh CBOM OTBET;

- NPUMEHATh 3HAHUS B HOBOM CHUTyallMM; YCTaHaBJIMBATh NPUYUHHO- CIICJCTBEHHbIE CBS3H;
aHaAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTETPUPOBATH 3HAHUA, 0000mAaTh U (HOPMYIHPOBATH
BBIBOJIBI;

Cucrema olleHUBaHHS OT/IENIBHBIX 33/IaHUI U PaOOTHI B IEJIOM.

3a BepHOE BHITIOTHEHUE KAXKIOTO 3aaHus | yacTu paboThl o0yyaromiuiics nmomxydaer 1 6am.

3a HEBEpHBIN OTBET WJIM €T0 OTCYTCTBHE BhICTaBIsieTcs 0 OanioB. MakcuMallbHOE KOJIHMYECTBO
0aJI0B 3a MPaBUJIBHO BBINOJHEHHBIE 3a/1aHUS MTEPBON YacTh paboThl — 16 6amios.

3a BepHOE BBIMOJTHEHUE KAXKIOTO 3a/IaHUsl 2 YaCTH pabOThl OOyJArOIIUIICS MmoaydaeT 2 Oasa.
3a HEBEpHBI OTBET WJIM €ro OTCYyTCTBHE BbIcTaBisiercs (0 OamioB. MakcuManbHOE KOJTHYECTBO
0aJIJIOB 32 MPABUIILHO BBIMIOJHEHHBIE 3aJJaHUsI BTOPOU 4acTH paboThl — 6 OaJlIoB.

3a BepHOE BHITIOJHEHUE KAXKJIOTO 3aJaHusI 3 4acTH paboThl 00yyaroliuiics nmoixy4aer 3 Gamnna.

3a HEBEpHBIN OTBET WJIM €r0 OTCYTCTBHE BhICTaBisieTcs (0 6ayioB. MakcMMaabHOE KOJIMYECTBO
0aJI0B 3a MPaBUWJIBHO BBINOJHEHHBIE 33/1aHUS TPEThel 4acTu paboThl — 6 OaIoB.

MaxkcumanbHOe KOJUYECTBO 0aJUIOB, KOTOPOE MOXKET IMOJNyYUTh YUCHUK 32 BBITOJIHEHHE BCEH
paboTbI— 28 6asos.

OTMeTKa M0 IATHOAUIBLHON mKalte: «2»-14, «3»-15-20, «4»-21-25, «5»-26-28
Bpewms BeinonHenust pabotsl: 40 MUHYT.

Bapuanr 1.
Yacrs 1.
Bri6epuTe TOIBKO OAMH BEPHBIM OTBET U3 NMpeasiokeHHbIX ( Al — Al5)
Al. Hckomnaemple OCTaHKH OPraHU3MOB U3y4aeT:
1) smGpuosorust 2) 6uoreorpadus 3) mareoHTOJIOTHS 4) CpaBHUTEIbHAS aHATOMUS
A2. CXoacTBO 3apojbliel pbl0 M 36MHOBOJHBIX XHMBOTHBIX Ha dTalax 3apOJbIIIEBOIO Pa3BUTHA
SIBJISIETCS
JI0Ka3aTeIbCTBOM:
1) GuoxumudeckuM 3) CpaBHUTEITLHO-aHATOMHUYECKUM
2) MajaeoHTOIOTUIECKUM 4) SIMOPHOTIOTUIECKIM
A3. 30bITOYHOE KOJIMYECTBO YTIEBOJAOB B OPraHU3ME MPUBOIUT K
1) oTpaBieHuIo opraHusma 3) Ux NPEBPAILEHUIO B KHUPbI
2) UX TpeBpaIlCHHIO B OeNKHU 4) paclIeIuieHuIo Ha 0oJiee MpOCThIC BEIIEeCTBa



A4. B xoz€ mo0BOro pa3MHOKEHHsI OPTraHU3MOB Y TIOTOMKOB HaOJIr0/1aeTCst

1) monHOE BOCIIPOM3BEIEHNE POAUTENLCKUX MPU3HAKOB U CBOMCTB

2) nepekoMOMHAIMS IPU3HAKOB M CBOICTB POAMTENHCKUX OPraHU3MOB

3) coxpaHeHHe YUCIECHHOCTH )KEHCKUX 0co0eit

4) npeo0nagaHre YUCICHHOCTH MYXCKHX 0co0eit

AS. I'eHoTun — 3t10

1) HaGop TeHOB B MOJIOBBIX XPOMOCOMaX 3) COBOKYITHOCTh T€HOB JAHHOTO OpraHu3Ma
2) COBOKYITHOCTb T€HOB B OJIHOM XpoMocoMe 4) Habop TeHOB B X-XpOMOCOME

A6. Kakas ”3MEHYMBOCTb UIPAET BEAYILYIO POJIb B 3BOJIIOLMH )KUBOU IPUPOBI?

1) nurornazmaruueckas 3) GeHOTUITHYECKAS

2) myTanroHHast 4) MoTUpUKAIIIOHHAS

A7. [IBuxymias cuiia 3BOJIOLNH, YBETUUHUBAIOIIAs HEOJHOPOAHOCTh 0CO0E B MOMYJISIINH
1) myTanoHHast ©3MEHYHUBOCTH 3) 60pbOa 3a CyIIECTBOBAaHHE

2) MoaupUKaIMOHHAS U3MEHUYUBOCTD 4) HCKYCCTBEHHBIN 0TOOD

AS8. [losiBieHME KaKoro NMpU3HaKa y 4ejloBeKa OTHOCAT K aTaBU3MAaM:

1) anmeHuKca 3) MHOTOCOCKOBOCTH

2) mectumnanon KoHewHocTH 4) nuddepennumanyu 3y0os

A9. Counanbhble (aKTOPbI SBOIIOIUH CHITPAIH PEUIAOIIYIO POJib B (GOPMUPOBAHHUH Y YETOBEKa
1) yniomeHHOM rpyJHON KIETKHU 3) WieHOpa3AeNbHON peun

2) npsmoxoxkaeHus 4) S-o0pa3HbIX U3THOOB MO3BOHOYHUKA

A10.0npenenute BEpHYIO MOCIEI0BATEILHOCTD 3TAllOB aHTPOIIOT€HE3a

1) npeBHUeE Nt0AU — > APEBHEUIINE JTIOIU — > COBPEMEHHBIN YETIOBEK

2) HeaHAepTaJIel — > NUTEKAaHTPOI — > CUHAHTPOII

3) ApeBHeMIIHE IO — > IPEBHUE JIFOJIU — > COBPEMEHHBIN YETIOBEK

4) npeBHEHUIINE JTIOIU — > JIIOJU COBPEMEHHOTO THUIIa

All. K abuotudeckum GaxTopam, ONpeaesiFOIIMM YUCIEHHOCTD MOMYJISIUH, OTHOCST
1) MeXBHI0BYI0 KOHKYPEHLIUIO 3) MOHMKEHUE TJI0I0BUTOCTH

2) mapa3uTusM 4) BIaKHOCTb

A12. Ha3zoBuTe TUIl B3aMMOOTHOIIEHHU JIMCHIL U TIOJIEBOK B OMOT€01IEHO3€e

1) KOHKypeHLus 2) X035 IMH-T1apa3uT 3) cuMOK03 4) XUIIHUK-KEepPTBa

A13. Ykaxute npuMep aHTPOINOTeHHOTo akTopa

1) BBIMep3aHHe BCXO/I0B PU BECEHHUX 3aMOPO3Kax

2) yIJIOTHEHHUE MTOYBBI aBTOMOOMIIBHBIM TPAHCIIOPTOM

3) noBpeXkaeHue KyJIbTYPHBIX PACTEHUN HACEKOMBIMU

4) yHUUTOKEHUE BpEIUTENEN CEIbCKOr0 X035ICTBAa NTULIAMU

A14. CokpallieHre YMCICHHOCTH XUIIHBIX )KUBOTHBIX B JIECHBIX OMOIIEHO3aX MPHUBEIET K
1) pactipocTpaHeHHIo 3a00I€BaHUI Cpean TPaBOSIHBIX KUBOTHBIX

2) yBEIMUYEHHIO BHJIOBOTO pa3HOO0pa3us pacTeHUN

3) U3MEHEHUI0 BUJIOBOT'O COCTaBAa MPOIYLIEHTOB

4) pacmMpeHno KOpMOBOH 06a3bl HACEKOMOSAHBIX KUBOTHBIX

A15. bepé3oas polia — HEYCTOWYMUBBIA OMOTEOIIEH03, TAK KaK B HEM

1) manomaog0poaHas moyBa

2) mebonpIIoe pazHooOpa3ue BUIOB

3) maso cBeTa Juis pacTeHHUM

4) TpaBsTHUCTbBIE pACTEHHS CTPAAAIOT OT HEJIOCTAaTKa BJIard

A 16. K rmo6anpHBIM U3MEHEHUSIM B Orochepe OTHOCST

1) 3arpsi3HeHUE MOYBBI B OT/IEIBHBIX PETMOHAX OTXO0/IaMHU CEJIbCKOXO03SHCTBEHHOT'O MTPOU3BOICTBA
2) 3arpsi3HEHUE BO3yXa OTXOJaMH ITPOU3BOJICTBA B 30HE PACIIONIOKEHUS XUMHUUECKOTO 3aBO/IA
3) yHUYTOXKEHHUE TTOKapaMH JIECOMApPKOBOM 30HBI TOpoaa

4) cokpalieHue Ha IUIAHEeTE 3a11acoOB IPECHON BOJIbI

Yacts 2.

Bribepure Tpu BepHBIX OTBETA U3 MPEATIOKECHHBIX BAPUAHTOB B 33/1aHUHU

B1. Pe3ynbratoM 3BOJIIOLIUH SIBISETCS

1) nosiBeHNnEe HOBBIX 3aCYyX0yCTOMUUBBIX COPTOB PacTEHHI

2) BO3HUKHOBEHHE HOBBIX BH/IOB B U3MEHUBIIUXCS YCIOBUSAX CPEIbI



3) BbIBEIEHHUE BBICOKOIIPOYKTHUBHBIX MOPOJ KPYITHOTO pOraToro cKora

4) popMupoBaHHE HOBBIX MTPUCIIOCOOICHUH K KU3HH B M3MEHUBIIIUXCS YCIOBHSIX

5) coxpaHEHHUE CTapbIX BUIOB B CTAOMIIBHBIX YCIOBHSIX OOMTAaHUS

6) TOJTy4YeHHUE BHICOKOIIPOIYKTUBHBIX OPOMIIEPHBIX KYp

B2. K xaxxgoMy 3J€MEeHTY TIEpBOTO CTOJI0Ia MOI0EPUTE COOTBETCTBYIOIIUI JIEMEHT M3 BTOPOTO U
3aIUIIATE BRIOPAHHBIC IU(QPHI B TAOIUILY TI0]] COOTBETCTBYIOIIUMHU OyKBaMH.

YcTaHOBUTE COOTBETCTBHE MEXKIY IPYIIIaMH PACTEHHMM U KUBOTHBIX M UX POJIBIO B 3KOCHCTEME

npyna: Poab B 6uocdepe ['pynmsl pacTeHuit U KUBOTHBIX
npoayueHTsl (1) A) npulperxHasi pacTUTEIBHOCTh
KOHCYMEHTHI (2) b) kapn

B) nuunHKYM 3eMHOBOHBIX
I') puromnankToH
1) pacrenus nHa
E) Gonbioi mpy1oBUK
3anummure B OTBET U PHI, PACIIONOKUB UX B TIOPSIJIKE, COOTBETCTBYIOLIEM OYKBaM:
A b B r pi E
B3. YcTanoBuTe mpaBUIbHYIO TIOCIE0BATEILHOCTD 3P B HCTOPUH 3EMITH.
1) IIporepo3oiickas
2) Kaiino3zoiickas
3) Apxeiickas
4) [1aneo3oiickas
5) Me3o3otickas
Yacrts 3.
3amanusi co CBOOOAHBIM OTBETOM
C1. YUem npupoaHast 5KOCUCTEMA OTJINYAETCS OT arpO’IKOCUCTEMBI?
C2. 3nas mpaBwino 10 mpoleHTOB (MPaBUIIO SKOJIOTMUYECKON MHUpPaMUIbl), PACCUMTANUTE CKOJBKO
MoHao0UTCs (UTOIUIAHKTOHA, YTOOBI BBIPOC OAWH KHUT BecoM 150 TOHH? (mMieBas Uemb:
(UTOMIIAHKTOH---300TIJIAHKTOH---KHT)

Bapwuanr 2.

Yacrs 1.
Bribepure TONbKO OJJMH BEPHBII OTBET U3 nmpeuiokeHHbIX ( Al — A15)
Al. OObeKThl M3Y4YEHUs KaKOW W3 MPHUBEAEHHBIX HAyK HAaXOJATCS Ha HAJOPraHU3MEHHOM YpPOBHE
OpraHU3alMH KUBOTO.

1) monexynsipHast 6uonorus 3) 3MOpHOIOTHs

2) skosiorust 4) aHaTOMHUS
A2. DMOpPHONOrMYECKUM J10Ka3aTe€IbCTBOM 3BOJIOLUU IMO3BOHOUYHBIX JKUBOTHBIX CIIYKUT Pa3BUTHE
3apoApbiiia u3 1) 3uroTsl 2) COMaTUUECKOM KIETKU 3) Criophl 4) HHUCTHI
A3. B kneTke cocpenoTodyeHa HacieICTBeHHass WHQOpMalus O MpU3HAKaX OpraHu3Ma, ModTOMY €&
Ha3bIBAIOT

1) cTpyKTypHOIl eMHUIEeH )KUBOTO 3) TeHETHYECKON eMHUIIEN KUBOTO

2) hbyHKUIMOHATBEHOW eTUHUIICH )KUBOTO 4) eNUHUIIEH pocTa
A4. bornpiioe 3HaYeHUE MOJIOBOTO PA3MHOKEHHUS 11 SBOJIFOIIUHA COCTOUT B TOM, YTO

1) npu OIJIOAOTBOPEHUH B 3UTOTE MOTYT BO3HUKHYTh HOBbIE KOMOMHAIIUU T€HOB
2) noYepHU OpraHu3M SBJISIETCSI TOUHOM KOMHMENW POJUTENbCKUX OPraHU3MOB
3) 6naronaps mporeccy MUTO3a U3 3UTOThl (POPMUPYETCS 3aPOIbIILI
4) pa3BuTHE HOBOT'O OpraHU3Ma HAYMHAETCS C JEJIEHUS OJTHOM KIETKH
AS5. T'. Menznens BBeJl NOHATHE "HACIEACTBEHHBINH (akTop", KOTOpOE B COBPEMEHHON TI'E€HETHKE
COOTBETCTBYET IMOHATHIO

1) rubpun 2) rerotun 3) red 4) dpeHOTHUIT
A6. Kakas "3BMEHYHMBOCTb UTPAET BEAYIIYIO POJIb B 3BOJIIOLMH KMBOK TPUPOIbI?

1) nuTomnazMatudeckas 2) myTtanuonHas 3) penorunuueckas 4) MoauduKaoHHas
A7. B pe3ynbTaTe €CTeCTBEHHOTO 0TOOpa BOSHUKAET

1) myTtanus resa 3) pazHooOpa3ue opraHu3MoB

2) KOHKypeHIIHs ocoOeit 4) 6oprOa 3a CylecTBOBaHUE



A8. Bo3pacTHas CTpyKTypa HONYJISLUNA XapaKTepU3yeTcs

1) cOOTHOIIIEHNEM KEHCKHX U MYKCKHUX 0CO0€H 3) YMCIIEHHOCTHIO 0CO0eH
2) COOTHOILIEHHUEM MOJIOIBIX U MOJIOBO3PEINBIX 0c00ei 4) e€ MIOTHOCTHIO
A9. OcraTok TpeThero Beka B yIily Ijia3a 4eJIoBeKa — IpuMep

1) pyaumenra 3) ataBu3ma
2) aHAJIOTMYHOT0 OpraHa 4) TOMOJIOTUYHOrO OpraHa
A10. Kakoii (hakTop aHTpOInoreHe3a MOKHO OTHECTH K OMOJIOTHYECKUM?

1) oOmecTBEeHHBIM 00pa3 )KU3HU 3) YCTHYIO U TUCBMEHHYIO peUb
2) ecTecTBeHHBIN 0TOOpP 4) 6Iar0ycTpONUCTBO KUTHUIIA
Al1l. O equHCTBE, POJICTBE YEIIOBEYECKUX PAC CBUIAETEIBCTBYET

1) ux mpucnoco0IEHHOCTh K )KU3HU B PAa3HBIX KIMMATHUECKUX yCIOBUAX
2) 0IMHAKOBBIN HA0OP XPOMOCOM, CXOJICTBO UX CTPOCHHUS
3) ux pacceneHue 1Mo BCeMy 3€MHOMY Il1apy
4) ux crnocoOHOCTh MPE0OPa30BHIBATH OKPYKAIOILYIO CPELY
A12. IlpuMepoM aHAIOTMYHBIX OPIraHOB MOTYT CIIYKUTh

1) KpBLJIO JeTy4ei MBIIIU U KPbLIo 6a004Ku 3) poroBasi 4eurys SepULibl U MaHIUPh Yepernaxu
2) pyKa 4ernoBeKa 1 HOTa JIomaan 4) HIDKHSS YeTIOCTh YeI0BeKa U CO0aKu
A13. ®akTop, OrpaHUYMBAIOIINIA POCT TPABSIHUCTHIX PACTEHUH B €JI0BOM JIECYy, — HEAOCTAaTOK
1) cBeta 2) Tenna 3) Bojbl 4) MUHEpPAJIbHBIX BELLIECTB
A14. BzaumooTHoIIeHHs 00KbUX KOPOBOK U TJIEH — IIpUMED

1) napasutusma 2) B3aumonomoliny 3) cumo1osa 4) XuiHu4YecTBa
A15. Mope kak ycToitunBasi 5KOCUCTEMA XapaKTepU3yeTcs

1) nepuoanyeckuMu KojaeOaHUsIMU KOJIMYECTBA BUI0B
2) BBICOKOW YHCIEHHOCTBIO MPOIYLIEHTOB
3) BBICOKOH YHCIEHHOCTHIO KOHCYMEHTOB

4) pazHOOOpa3ueM U OOJILIITUM KOJTMYECTBOM BHJIOB
A16. I'mobanpHOM 9KOIOTUUYECKON TTPOOIEMOIl 1711 COBPEMEHHOTO YEJIOBEYECTBA SIBIIACTCS
1) 3arpsizHeHre MupoBOro okeaHa 3) akKJIMMaTH3alMsl paCTeHUH 1 )KUBOTHBIX
2) HaKOIUIEHHE B [TIOYBE OPraHNMYECKUX BEIIECTB 4) aKTUBHOE PacCeJICHUE JIIOIEH T10 MJIaHeTe
YacTs 2.
Bri6epuTe Tpu BEpHBIX OTBETA U3 MPEJIOKEHHBIX BAPUAHTOB B 3aJaHUSX.
B1. BeiGepute nmpumepsl UIU0a AN TAIIHIHA.

1) mOKpOBUTEILCTBEHHAS] OKPACKA )KMBOTHBIX
2) BUZIOM3MEHEHHUS BEr€TaTUBHBIX OPTaHOB PACTEHUM
3) ucue3HOBEHNE MUIIEBAPUTEIBHON CUCTEMBI y UepBeil
4) BO3SHUKHOBEHHUE 3yKapUOTUYECKOHN KJIETKU
5) nosiBiIeHNE TEMIOKPOBHOCTH Y ITHII
6) COOTBETCTBHE Pa3MEPOB TeJIa HACEKOMBIX — OTBUIUTENIEH CTPOSHUIO IIBETKOB
B2. K xaxa0oMy 3J€MeHTy IepBOro CToJI011a Mo10epruTe COOTBETCTBYIOMINI 3JIEMEHT U3 BTOPOTO U
3aMUIINTE BBIOpaHHbBIE LU PHI B TAOIUILY TI0J] COOTBETCTBYIOIIUMHU OyKBaMH.
YcTaHOBHUTE COOTBETCTBUE MEXKIY (DaKTOpaMM CPeNbl U UX XapaKTepUCTUKAMU

dakTopbI Cpeibl XapaKTepUCTUKU:
bruotnueckue — (1) A) TTocTOSTHCTBO Ta30BOT0 COCTaBa aTMOC(EPHI.
Abuotnueckue — (2) b) M3meHeHune TOMIMHBI 030HOBOTO YKPaHa.

B) M3meneHue BIaXHOCTH BO3/IyXa.
I') U3smeHeHne YiCcIeHHOCTH KOHCYMEHTOB.
1) I3meHneHue YncieHHOCTH MPOIYIIEHTOB.
E) YBenuueHnue yncieHHOCTH Mapa3uToOB.
3anummuTe B OTBET MUQPHI, PACIIOIOKUB MX B MOPSIAKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r pi| E
B3. YcranoBute nociie10BaTeIbHOCTD MOSBJICHUS B MPOLIECCE IBOIOLMHI PA3HBIX OT/IEJIOB PACTCHUH.
1) Moxoo0pa3HbIe
2) roJIOCEMEHHBIC
3) manopoTHUKOOOPa3HbIE
4) MOKPHITOCEMEHHBIC



5) Bogopociau

Yacts 3.

3ananus co CBOOOTHBIM OTBETOM

C1. YkaxxuTe OCHOBHBIE CBOKMCTBAa OMOT€OIIEHO30B M KPATKO OOBSICHUTE UX. YKOKHUTE HE MEHEE TPEX
CBOMCTB.

C2. Kakoe KOJMYEeCTBO IUIAaHKTOHA (B KI') HEOOXOIMMO, YTOOBI B BOJOEME BBIPOCIIA IITyKa Maccou 8
Kr? (nuieBas Uenb: IUIaHKTOH---IUI0TBA ---1I1yKa)

OTBeThI Ha 3aaHUSI.

Bapuanr 1.

YacTs 1.

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 A1S5 Al6

343 2321333 4 4 2 1 2 4

Yacts 2.

B1.24,5

B2.122112

B3. 31452

YacTs 3.

3amanust co CBOOOIHBIM OTBETOM.

C1. YUem npupoaHasi 5KOCUCTEMA OTINYAETCS OT arpO’IKOCUCTEMBI?

Ortger:

1) GoabiuM OHOpa3HOOOpa3sUeM U pa3HOOOpa3HeM MHUIIEBBIX CBA3EH U LIENCH MUTaHKS,
2) cOalaHCHPOBAHHBIM KPYTOBOPOTOM BEIIIECTB;

3) NPOAOIIKHUTEILHBIME CPOKAMH CYIIECCTBOBAHUSI.

C2. 3nas mpaBwio 10 mpoLeHTOB (NMPaBUIIO SKOJIOIMUYECKON MHUpaMU[bl), pacCUUTAUTE CKOJIBKO
MoHao0UuTCs (UTOMIAHKTOHA, YTOOBI BBIPOC OJAUH KUT BecoM 150ToHH? (TMILEBas UeEIb:
(UTOIIAHKTOH---300TIJIAHKTOH---KHT)

[Tosicuenue.

150 000 x 10 x 10= 15 000 000 r (15 000 ToHH)

Bapuanrt 2.

Yacrs 1.

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 AlS5 Al6

2 1311 2321 2 2 11 4 4 1

YacTs 2.

B1.236

B2.222111

B3.51324

Yacrs 3.

3ananus co CBOOOTHBIM OTBETOM.

C1. Ykaxure OCHOBHBIE CBOIICTBa OMOT€OIIEHO30B U KPaTKO OOBACHUTE UX. YKaXKHUTE HE MEHee TPEX
CBOJCTB.

[Tosicuenue.

1) camoBOCIIpOM3BEICHNE, B OCHOBE KOTOPOT'O JISKUT CIIOCOOHOCTh OPTaHU3MOB K Pa3MHOKEHUIO;

2) yCTOHYHBOCTD, CIIOCOOHOCTH BBIJICPKUBATH U3MEHEHHUS, BHI3BAHHBIC PA3IMIHBIMU (PaKTOPAMU;

3) camopa3BHTHE, T. €. BOCCTAHOBJICHHE, CMEHA COOOIIECTB.

C2. Kakoe KOJUYECTBO IUIAHKTOHA (B KI') HEOOXOIUMO, 9TOOBI B BOJOEME BBIPOCIIA ITyKa Maccou 8
Kr? (muieBas 1enb: MIaHKTOH---TUI0TBA ---Tiyka) OTBet: (8*10)*10=800kr
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