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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYueOnslii npeamet «buosnorusy yriayonénnoro yposHs usydenus (10—11 knaccsl) siBisiercs
OJTHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBeHHO-Hay4YHbIe TpeaMeThl». CorimacHo
nojoxenusm ®I'OC COO mnpoduibHbie yueOHbIE MPEAMETH, U3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SIBISIIOTCA CrocoOoM auddepeHnanuym oOydeHUs Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
001muM, cpemTHUM MpodecCHOHATBHBIM U BBICIITUM 00pa3oBaHueM. B To ke BpeMs Kaxablid U3
TUX Y4YEOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHUe
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX C MpodopHueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW 00JIaCcTM Hay4dyHOTo 3HaHuS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHUEH, TICUXO0JIOTHUEH, CTIOPTOM HJTH BOCHHBIM JICJIOM.

Ha 6aze nentpa "Touka pocra" oGecrnieunBaeTcs peanusanusi 00pa3oBaTeIbHBIX POrPaMM
€CTECTBEHHOHAYyYHOM M TEXHOJIOTUYECKOW HAINPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSAMU 3aKOHOJAATEIbCTBA B cdepe o00pa3oBaHHA U C Y4YETOM peKOMEHAaluui
OenepanbHoro omeparopa ydeOHoro mnpeamera "buonorus". Pabowas mporpamMma mo3BoJisieT
MHTErpUPOBaTh peau3yeMble 3/IeCh MOIXOMbl, CTPYKTYPY M COJEp)KaHWE NpPHU OpraHu3aluu
yueObnoro mpeamera "buomorusa" 10-11 xmacc yrayOneHHBINH ypoBeHb. Fcmosb3oBaHue
obopynoBanus nenTpa "Touka pocta" mMo3BOJISET CO3aTh YCIOBUS:

® JIJIS1 paCUIMPEHUs COJIEP>KaHuUs IIKOJIBHOTO OHOJIOTHYECKOTO 000PYA0BAHNUS;

® ]I MOBBIILIEHUS MTO3HABATEIILHON aKTUBHOCTH OOYYarOIIUXCSl B €CTECTBEHHOHAYYHOM
obnacru;

® s Ppa3BUTHS JIMYHOCTH IIKOJBHUKOB B Tpoliecce O0OydeHHs OHOJIOTHUH, €ro
crocoOHocTeil, (OpMUPOBAaHUS U YAOBICTBOPEHHUS COLMAIBHO 3HAYUMBIX HHTEPECOB H
MOTPEOHOCTEH;

e Ui pabOTHl C OJAPEHHBIMU IIKOJbHUKAMU, OPraHU3alul MX Pa3BUTHS B Pa3IMYHBIX
obmactsx o0pa3oBaTeNbHO, TBOPUECKOM 1EATEIHHOCTH.

O6pazoBarenbpHas IporpaMma MO3BOJIIET HHTETPUPOBATH peain3yeMble 3/1€Ch MOAXOIbI,
CTPYKTYpPY U coep:KaHKe IpU opranusanuu o0ydenus ouosoruu B 10-11 kaccax, BRICTpPOCHHOM
Ha 0aze m000OTO U3 JOCTYMHBIX YdyeOHO-meroanueckux komruiekcoB (YMK). Ilpumenss
uudpoBble J1A0OpATOPUM Ha YpoKax OWOJIOTHH, y4alllhecs CMOTYT BBITIOJHUTh MHOXKECTBO
1abopaTopHbBIX PpaboT U SKCIIEPUMEHTOB IO MPOrpaMMe OCHOBHOM cTapIiei MIKOJIBI.

O6mas ouonorus: JleiictBue pepMeHTOB Ha cyOCcTpar Ha puMepe KaTanasbl. Pasnosxenue
H202. Bnusaue pH cpensl Ha akTUBHOCTH (pepMeHTOB. DaKTOphI, BIMSIIONINE Ha CKOPOCTh
npouecca QorocuHre3a. M3ydeHue KIETOK W TKaHEH pacTeHMil W >KMBOTHBIX HAa TOTOBBIX
MHUKpOIpenaparax U HMX ONUCaHUE. BbIABICHME W3MEHYMBOCTH Y OpraHu3MOB. BrbIsgBicHHE
MPUCIIOCOOJICHUH Y OPraHu3MOB K cpejie 00MTaHusl (Ha KOHKPETHBIX MpUMepax).

[Iporpamma no yyeGHOMY npenmety "buosorus" naét npencraBieHHe O LEIU U 3a/adax
u3yueHus yuebHoro npeamera «buosorusy Ha yriayOonE€HHOM ypoOBHE, OIpeeNnseT o0s3aTeabHoe
(MHBapHaHTHOE) MpPEIMETHOE COJepXKaHHUEe, €ro CTPYKTYpHpOBaHME IO pas3zieiaM M TeMaMm,
pacripeiesieHue 1o KjaccaM, peKOMEHYeT MOC/Ie0BaTeIbHOCTh U3yUEeHUsl yUeOHOTO MaTepHaia
C Yy4éTOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOro mpoliecca,
BO3PACTHBIX 0coOeHHOCTel oOywaromuxcs. B mporpamMme mo GHONOTHH peain30BaH MPUHIHIL
MIPEEMCTBEHHOCTH C H3y4yeHHeM OHOJIOrMM Ha YpPOBHE OCHOBHOTO o00mIIero ooOpa3oBaHuf,



Onarojapst 4emy IpoCMaTpPUBAETCsl HANIPABJICHHOCTh HA MOCIEAYIONIEe Pa3BUTHE OMOIOTUIECKUX
3HAHWH, OPUCHTHPOBAHHBIX HAa (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIJICHUS, TPEACTAaBICHUH O 3J0pOBOM 00pa3ze KH3HHM, Ha BOCIUTAHUE
OepeKHOTO OTHOIICHHS K OKPYKaIoIIel pUPOJIHON cpene. B mporpamme mo OMOJOTHHM TakxkKe
II0OKa3aHbl BO3MOXKHOCTU y4yeOHoro mpenmera «buonorus» B peanusauuu tpedoBanuit ®I'OC
COO x IaHUPYEMBIM JTUIHOCTHBIM, METAIIPEIMETHBIM M ITPEIMETHBIM Pe3yJIbTaTaM OOydeHUS U
B (OPMHPOBAHNN OCHOBHBIX BUJOB Y4EOHO-TIO3HABATEILHOW JEATEILHOCTH OOYYaIOMIUXCS IO
OCBOCHHMIO COJIEp>KaHMUsI OWUOJIOTMYECKOTO OOpa3oBaHUSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUsI.

YueOHbIil mpeamer «bHoJIOTHS Ha YPOBHE CpEIHEro o0mero oopa3oBaHUs 3aBEpIIacT
Oouosoruyeckoe oOpa3oBaHUE B ILIKOJIE U OPUEHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHUEe 3HAHUI
oOyuarouiuxcs o )KUBOM MPUPO/Ie, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU
n OWOJIOTUM pa3BUTHS, TE€HETHKH, CEJIEKIIMHM, OMOTEXHOJOTMH, HBOJIOLMOHHOIO YYEHHUS H
9KOJIOTHH.

N3yuenne yuebHoro npenmMera «buonorus» Ha yriayO0JIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MOATOTOBKY O0OYYaIOIIMXCsI K MOCIEIYIOIEMY OJTy4eHUI0 OMOJIOTMYECKOT0 00pa3oBaHus B By3ax
U OpraHu3alusax cpenHero mnpodeccruoHaabHOro oOpasoBaHus. OCHOBY €ro cojepKaHus
COCTaBIIIET cHUCTeMa OMOJIOTUYECKHX 3HAHUM, MOJYYEHHBIX NPU H3YUYEHUU OO0yJaroluMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/ielloB OHOJOTMM HAa YPOBHE OCHOBHOIO OOIIETro
oOpazoBanus, B 10—11 kinaccax 3Tu 3HaHMS NOTY4arOT pa3BuTHE. Tak, pacIIMpeHbl U yrIyOJIeHbI
OMOJIOTMUECKHE 3HAHUSA O PACTCHUSX, XKUBOTHBIX, IprHOax, OaKTepusX, OpraHU3ME YEIOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKW3HM, JOTOJIHUTENBHO BKIIIOUEHBI OWOJIOTUYECKUE CBEICHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOphle MOHO HCIIOJIb30BaTh KaK OPUEHTHUPBI AJIs
nocieayromnero Beioopa npodeccun. Bo3mokHa Takxke MHTErpanus OMOJOTHUYECKHX 3HAHHWK C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O0YYaIOIIMMUCS IPU U3YUeHUH (PU3UKU, XUMHUH,
reorpaduy U MaTeMaTHUKH.

CtpykTypa mporpammbl 1o ydeOHOMYy mnpenMery "buonorus" oTpakaer CHCTEMHO-
YPOBHEBBIN M 3BOJIOIUOHHBIN MOAXOAbI K U3ydeHuto Ouosiornu. CorjacHO UM, H3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIMKM OPraHUYECKOT0 Mupa Ha 3emiie, COXPaHEHUS OHOJOrMYecKOoro pazHooOpasus
wianetsl. Tak, B 10 kiacce u3ydaroTCs OCHOBBI MOJICKYJISIPHOW M KIJIETOUHOU OuoJioruw,
SMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUYECKOI
OMOJIOTHH, AaKTyaJIM3UPYIOTCS 3HAHUS OOy4aronuxcs Mo OOTaHMKE, 300JI0TUH, aHATOMUW,
¢buznonorun yenoseka. B 11 kmacce u3y4yaroTcsi SBOJIOIMOHHOE Y4EHUE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOublii mnpeamer «buonorus» mpu3BaH O00ECHEYUTH OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUW M 3aKOHOB, WJICH, NPUHIMIOB U MpPaBWI, JEXKAlUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHOH KapTUHBI MHpa, 3HAHUH O CTPOEHUHU, MHOTO0Opasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSINKH, OMOIEHO03a, DKOCHCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJOTUU, MPUKIAJAHBIX acCMeKTax
OMoNorNYecKux 3HaHWM. J[7s pa3BUTHS W MOAJEpKAHUS MHTEpeca OO0yJarommxcsi K OMoIoruu
Hapsiy CO 3HAUUTENBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaja B COJAEPKAHUU MIPOTPAMMEI 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOW WIM HWHOM
obnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHHE BaKHEHIINX
OMOJIOTMYECKUX M SKOJOTHYECKHX MPoOIeM.



Henap wu3ydyeHusi ydeOHOro mpeamera «buosiorus» Ha yriayoJéHHOM YypoBHe —
OBJIaZICHUE OOYYAIOUIUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHM3aluu JKUBBIX
CHCTEM pa3HOr0 paHra W MpUOOpEeTeHHE YMEHUH MCIONBb30BaTh 3TH 3HAHUS B (POPMHPOBAHUHU
WHTEpeca K onpeaenéHHoi o01acTu mpoeCCHOHATHHON ASITeTLHOCTH, CBI3aHHOU ¢ OUOJIOTHEH,
WIH K BEIOOPY y4eOHOTO 3aBeieHHsI [UT IPOI0JDKCHUST OMOJIOTHYECKOTO 00pa30BaHusI.

JocTu:keHne nesim H3ydeHusi yyeOHoro mnpeavera «buosiorusi» Ha yriy0JaéHHOM
YPOBHe o0ecrneunBaeTcsi pelieHueM CJIeAYIOIMX 3a/1a4:

OCBOeHHE OOYyYarOIIMMHUCS  CHCTEMBbl OWOJIOTMYECKHMX 3HaHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMIMAX, THIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX W IpaBHJaX,
COCTaBJIIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTMUECKHX CUCTEM (KJIETKa, OpPTraHu3M, MOMYJISAIus, BU/,
ounoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSAX M COBPEMEHHBIX HCCIIEIOBAHMUIX B
OUOJIOrUH;

O3HAKOMJICHWE  OOYyYalomMXcs C€  METOJaMH  TO3HAHWS  JKUBOH  TPUPOMIBI:
HCCIIEI0BATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HayK (MOJIEKYJIIPHOM M KJIETOYHOU OMoJIornHy,
SMOPHOJIOTHN M OMOJIOTHH Pa3BHUTHS, TCHETUKU M CENIEKI[UU, OMOTEXHOJIOTUU W CHHTETHYECKON
OWOJIOTUH,  TAJCOHTOJNIOTHH, OKOJOTHH); METOJaMH  CaMOCTOSITEIFHOTO  MPOBEACHUS
OMOJIOTMYECKUX UCCIIeJOBaHU B jabopaTtopuu U B IpHpoje (HAOMIOJeHHE, H3MEpPEHUE,
AKCTIEPUMEHT, MOJICITUPOBAHHE);

OBJIaZICHWE OOYYAIONUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJWTh, aHAIM3HPOBATH WU
WCTIOJIH30BATh OMOJIOTHYECKYIO0 HH(OPMAIIHIO; TIOJIB30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEH U
CUMBOJIMKOM; YCTaHABIIMBATD CBSA3b MEXK/1Y Pa3BUTHEM OMOJIOTUHU U COLMAIBHO-3KOHOMHYECKUMU
Y 3KOJIOTHYECKUMHU IIpoOJIeMaMH YelI0OBEUECTBA; OLIEHUBATH MTOCIIECTBUS CBOEH NESTEIILHOCTH IO
OTHOIICHHUIO K OKpYXKarouleil MpUpOAHON cpele, COOCTBEHHOMY 3J0POBbI0 U 370POBHIO
OKPYXAIOIUX JIIOJIeH; OOOCHOBBIBaTHh W COOJIIONATH MEpPhl MPOGUIAKTUKH WHOEKITHOHHBIX
3a00JI€BaHMA, TIpaBWJIa TOBEJACHUS B TMPUPOJEC M OOecreueHHus] Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJCATEIIbHOCTH B YPE3BBIYAMHBIX CUTYyalMSIX MPUPOIHOTO U TEXHOTEHHOIO XapaKTepa;
XapaKTepH30BaTh COBPEMEHHbIEC HAYYHbIE OTKPBITHUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEUIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH U COBPEMEHHBIMHM HCCIEIOBAHUSMU B OHMOJIOTHH,
pelaeMbpIMu €10 IpoOiieMaMu, METOAOJIOTHe OHOJIOrMYecKOro HCCIEAO0BaHuUs, MPOBEICHUS
SKCIEPUMEHTAJbHBIX HCCIEOBAaHUM, pelmieHus OHOJOTHYEeCKHX 3a/Jady, MOJEITUpPOBaHUs
OMOJIOTMYECKUX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE Y OOYYarOMIMXCs IEHHOCTHOTO OTHOIIEHUS K KMBOW MPUPOJE B LIETIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHUE SKOJIOTMUECKOH, Te€HEeTHYECKOMN
IrPaMOTHOCTH, OOIIEW KyJIbTypbl MOBEACHHUS B MPHUPOJAE; UHTErPALMU ECTECTBEHHO-HAYYHBIX
3HAHUU;

nproOpeTeHne 00yJarIUMUCI KOMIETEHTHOCTH B PAllMOHATILHOM MPUPOJIOTIONH30BAHUH
(cobmofeHne mpaBWil TMOBEJIEHHs B MPHUPOJE, OXPaHbl BHJOB, HKOCHUCTEM, OHOCHeEpsI),
COXpaHEHUH COOCTBEHHOI'O 3/I0POBbSl M 3/I0POBbS OKpYXAIOIUX JHOJeH (coOmoaeHus mep
npoduIakTUKH 3a00NeBaHuii, o0ecnieueHrne 0€30MacHOCTH KU3HEEATEIbHOCTH B YPE3BhIYAHBIX
CUTYAIUSX PUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHMS OMOIOTUYECKUX
3HAaHUW U YMEHUH B IIOBCEIHEBHOM KU3HU;

CO3JJaHME YCIOBHMH [UIi OCO3HAHHOTO BHIOOpa OOYYAIOIIMMUCS HMHIUBUAYAIbHOU
0o0pa3oBaTeNIbHOW  TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCIEAYIOIEMY MpO(hecCHOHAIBHOMY



CaMOOTIPENICICHUIO, B COOTBETCTBUM C WHIMBUAYAJbHBIMH HHTEpECAMU U MOTPEOHOCTAMHU
peruoHa.

OOmiee uymciiO 4acoB, OTBEACHHBIX HAa HM3Y4YCHHE OHMOJIOTMM Ha YIiyOJIEHHOM YpPOBHE
cpenHero obmero oopasoBanwsi, cocraBisieT 204 yaca: B 10 xmacce — 102 gaca (3 4aca B Hefelno),
B 11 xmacce — 102 gaca (3 4aca B Hezemio).

OT60p OpraHN3alMOHHBIX POPM, METOJIOB M CPEICTB OOYUECHHS OMOJIOTHUHU OCYIIECTBIISAETCS
¢ yuétoMm crenu(puKu ero coAep KaHHsl U HaIPaBIEHHOCTH Ha MPOJOJDKEHHE OMOJIOTMYECKOTOo
00pa3oBaHus B OPraHU3ALHUAX CPETHETO MPO(HECCHOHATFHOTO U BBICIIEr0 00pa30BaHMUA.

OO0s13aTeNIbHBIM YCIIOBHEM IPU 00Y4YE€HHUU OHMOJIOTMM Ha YriayOJE€HHOM YPOBHE SBJISETCS
IpoBeJieHuEe J1a00OpaTOpHBIX M MpakThyeckux pabor. Takxke ywacthe oOy4aromuxcs B
BBITIOJIHEHUH IPOEKTHBIX U yueOHO-HCCIIE0BaTENbCKUX PabOT, TEMAaTHKa KOTOPBIX OIPEeIsieTcs
YUUTENEM Ha OCHOBE UMEIOIIUXCSI MAaTePHAITbHO-TEXHIUECKUX PECYPCOB U MECTHBIX MPHPOTHBIX
YCIOBHIA.



COJEPKAHUE OBYYEHUA

10 KJIACC

Conepkanue MpPOTpaMMbl, BBIACIIEHHOE  KVYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas WcTopusi pa3BUTHSI OMOJIOTHH.
buonoruveckne Haykum W HW3ydaeMmble UMHU TpoOiemMbl. DyHIaMEHTANbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Ouoyiornu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cszannbie ¢ 6noorueil. 3HaueHue OMOJIOTUH B TPAKTUUYECKON AEATEIbHOCTU
YeJIOBEKa: MEJIUIIMHE, CEITLCKOM X035HUCTBE, TPOMBIIIUIEHHOCTH, OXpaHe TIPUPOIBL.

JdeMoHcTpanuu

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

Tabmuipl u cxeMbl: «CBsI3b OMOJIOTHN C IPYrUMH Haykammuy, «CuctemMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYEeHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh H YIOPSJOYECHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CaMOOPIaHM3alMs, CaMOBOCIIPOM3BEICHUE, Pa3aPAKUMOCTb,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
o6uoctepnsiit. [Iporeccsl, mpoucxoasmuye B *KUBbIX cuctemMax. OCHOBHbIE MPU3HAKU KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aLUH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMaTh3auus, MeraaHanu3. [loHsTue O 3aBUCMMONM UM HE3aBUCHUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JOCTOBEPHOCTHU MOJYYEHHBIX Pe3yJbTaToB. [IpUuMHBI MCKaKEHUSI PE3yJIbTATOB SKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOrHYEcCKHEe CHCTEMBI,
«CBOMCTBA KUBOU MaTepum», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDy, «CTpOEHUE KUBOTHOMN
KJIETKW», « TKaHU )KUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOI0 OpraHu3May, «buoreomneHos,
«buocdepa», «MeToabl U3ydEHUS )KUBOU MTPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «lcrnosib30BaHUE PA3IUYHBIX METOJOB IPHU M3YYEHHH >KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuzneHnoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIIpENapaTbl PacTUTEIbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxoB. buomornueckune GyHKIUN 0enKoB. [Ipuonbi.

VYrneBoapl. MoHOCaxXapuapl, IUCaXapHIbl, OJMTOCAXapu/ Ikl U TIoJMcaxapu sl OOmIuii miaH
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonornueckue QyHKIINN YIiIeBOJOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanmss — nummmoB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOuue
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JIHK u PHK. Crpoenne HyknemHOBBIX KUCIOT. HykiaeoTumbl.
[Tpunuun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B kinetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mmojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHOBIEHHbIE TMEPEHOCUYMKH, UX (GYHKIUH B KIETKe. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypsvl u  QyHKyul
Ouomonekyn u ux Komniexkcos. KomnvromepHulil Ou3atin u opeanuyecKuti CuHme3 OUOMONIEKYI U Ux
HenpupooHbvLX AHA0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMUYECKMX AJIIEMEHTOB B HEXKHMBOW  MIPHUPOAEY,
«Pacrpenenenre XMuMUYECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyKEeHHE OCITKOB C TIOMOIIbIO KAYECTBEHHBIX PEAKITHII».

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

CtpoeHue mpoKapuoTHUECKOM KieTku. Kierounas crTeHka OakTepuii U  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa mazMatudeckod MemOpaHbl. TpaHCHOpPT BelIeCTB uepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, (harouTo3. JK301uTo3. KieTouHas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (yHKIUHU. B3auMoCBs3b OJHOMEMOpPaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas QyHkius anmapata [onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepeosckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranousl kietku CtpoeHue M (QpyHKIIMU HEMEMOpPAaHHBIX OPraHOUIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Krnetounsii 1mentp. CTpoeHue U [BHKEHHE KIYTUKOB M PECHHYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACIOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIIpEnapaTbl PacTUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBaHue 1asmMoian3a M JEMIa3MOJN3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIN U reTepoTPOPHBIN. YyacTue KUCI0pOoa B OOMEHHBIX IIpOIeccax. JHEPreTUUECKOe
obecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBINA XapakTep
peakiuii KIeTo9yHoro Meradonu3ma. GepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinuns ¢pepMeHTOB OT HEOPraHMUYECKUX KaTaln3aTopoB. benku-akTuBaTOpHl U
OeNKHU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIUH OT pa3InyHbIX
(hakTopoB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcuzenHvlll pomocunmes 'y oakmepuil. Ceemocoduparowue nUSMeHmsvl U NUSMEHNbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mporecce potocunte3a. CBeToBass U TEMHOBAs
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaueHHEe (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHUPHUIHMPYIONINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

Anaspobubie opranu3mMbl. Buasl Opoxxenus. [IpogykTsl OpoKeHHs U UX HCIOJIb30BaHUE
YelI0BEKOM. AHa3pOOHBIE MHUKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJOTHMH M BO30yAUTENH
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro oOmeHa. [loAroTOBUTENbHBIN ATall
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buosornueckoe okucieHue, WK KIETOYHOE JbIxaHue. Poiab MUTOXOHIIpUI B Ipoleccax
ouonorudeckoro okucienus. Luknudeckue peakuuu. OxkuciautensHoe QochopunupoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. [lpeumyiiectBa a’poOHOrO myTh OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
D¢ dexTHBHOCTH SHEPreTHIecKOro ooMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTES.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padoTta «/I3ydeHne KaTaTUTHYECKOH aKkTUBHOCTH (PepMEHTOB (Ha IpUMepe
aMHJIa3bl WIIM KaTayasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS IEPOKCUAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzalus TeHoMa y NMpoKapuoT U
9yKapuoT. Perynsauus akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. XKako0, K. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomul 2enos. Perynsanns oOMeHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.

Bupycer — HekneTounbsie (GOpMBI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHrle 3a00s1eBaHus YeoBeKa, )KUBOTHBIX, pactenuii. CI11 /], COVID-19, counansHbie
Y MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonocuueckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyure. Ilpocpammupyemole (hyHkyuu
benxos. Cnocobovl 0ocmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IMpakTuyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMH M TOCTCHHTETUYECKUH (TPEMUTOTHYECKUI) MEpPHOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, aHTHUIApPaUIeIbHOCTh. MexaHu3m
peruukanuu JTHK. Xpomocomsl. CTpoenue xpoMmocoM. Ternomepsl 1 Tesiomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHIL. J[MIIOWIHBIA M TarIOMAHBIN Habophsl XpoMocoM. ['omMonoruyHbie
xpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHUYecKOro HMKIa kieTkd. [IporpammupyemMas KieTo4yHas TUOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHnas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM )KMBOTHBIX U YEJIOBEKA. THIIbI )KUBOTHBIX TKaHEH: SNIUTEINAIbHAS, COCAUHUTEIIbHAS,
MbITIeYHas, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIIMA U PACIOJIOKEHHUSI TKAaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pactenuil. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHU ckesieT. CTpOCHUE U TUIIbI COSMHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
KI'YTUKOBO€, pECHUYHOE. J[IBW)KE€HHE MHOIOKJIETOYHBIX PACTEHUI: TPONU3Mbl M HACTHUM.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. llutanue >XUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE IHUILEBapeHUE.
[IutaHnne NMO3BOHOYHBIX KMUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. uddy3us razos uepes
MOBEPXHOCTh KieTku. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKabGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMsI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y MITUI] U MIIEKOMUTAIOMKX. Perynsanus npixanus. J{prxaTenbHbie 00bEMBI.

TpancnopT BellecTB y OpraHu3MOB. TpaHCHOpPTHBIE cUCTeMbl pacTeHuil. TpaHcmopT
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucreMa u e€ opranbl. KpoBeHOCHas cuctema o3BOHOYHBIX
KHUBOTHBIX M dyenoBeka. Ceppie, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaieHus.



OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxkpaturenbHble Bakyos. Opransl BbiaeneHus. @UiIbTpanysi, ceKpenus 1 00paTHOE BCaChIBaHNE
KaK MEXaHHU3Mbl paboThl OpraHoB BblIeieHUS. CBs3b IMOJOCTH Tella C KPOBEHOCHOW U
BBIJICJIUTEIIBHON cHCTeMaMu. BpljeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. [louku.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y Opranu3MoB. 3aluTa y 0JJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U HUCTHI
MpocTeHMX. 3aliuTa y MHOTOKJIETOuHbIX pacTeHuil. Kyrukyna. CpeacrtBa mnaccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHedl. MMMyHHas cucrema denoBeka. KileTouHbII W TyMOpanbHBII HMMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOTO NMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JIEBAHU.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHas perynsauus y >KUBOTHBIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

'ymMopanbHas perymsauus ¥ SHAOKPUHHAs CHUCTEMA XMBOTHBIX M 4enoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepun», «llIpocreitmme», «Opranbl LBETKOBBIX pacTeHUil», «CHCTEeMBbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHHiD,
«KopueBbie cucremol», «Ctpoenue credns», «CTpoeHue IHCTOBOM IIacTHHKWY, «TkaHu
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenurenbHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIuib», «MMyHUTETY,
«KumeunonosnoctHele», «Cxema nuTaHusl pacTeHui», «KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmbIkaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cucTemMa MIIEKONMUTAIOUIUX,
«HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHuil, repOapuu pacTeHU pa3HbIX OTIENOB, BJIAXKHbIE MpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIMN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opy0BaHuE JUIsl IEMOHCTPAIIMH TOYBEHHOTO U BO3/YIIIHOTO MUTAHUS PACTEHUH, pacillerIeHus
Kpaxmasa 1 OelKoB MoJ JeiicTBueM (hepMeHTOB, 000pyI0BaHHE A JEMOHCTPAIUU ONBITOB 110



W3MEPEHUIO0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBUKECHHUW, MOIEIH
rOJIOBHOI'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuHoxenue. [lonoBbie KieTkw, wium ramersl. Meiio3. Craaguun Melo3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3BuTue. ['amerorenes y ;kuBoTHbIX. [losioBbIe sxene3bl. O6pa3oBaHue
U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaroreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHnorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenesz — 0o0na u3 enasnvix npodiem samopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Craguu SMOpHUOTeHE3a KUBOTHBIX (Ha MpuMepe JATryiikH). JpoGienue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH IpOOJIEHHS MJIEKOTHUTAIOMIKUX. 3apOJbIEBbIE JTUCTKHU (TacTpyssius).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHE YacTei
pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS UHIYKLINS). 3aKJIa/iKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysibTaT UepapXUyecKUX B3aUMOJIEHCTBUN reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbi Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHe NMPSAMOTO M HENPSIMOTO PA3BUTHS, UX PACHpPOCTPAHEHUE B MPUPOJIE.
Tunber pocta XUBOTHBIX. DakTOpbl pEryasillMM pPOCTa KUBOTHBIX U 4esnoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uernoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUEe TPOLIECCHI.

Pa3zmHoxkenue u pazputre pacteHui. ['amerodut u ciopodut. Meio3 B )KM3HEHHOM ITHKIIE
pactenuii. O6pa3oBaHue CIOp B mpoliecce Meio3a. ['ameTorenes y pactenuid. O1ji010TBOPEHHE U
pa3BUTHE pPACTUTENbHBIX OPraHu3MoB. JIBOMHOE OIUIOJIOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysiii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxemsl: «BereratuBHOE pa3MHOKeHUE», « THUMBI OECIONOr0 pa3MHOKECHUS,
«Pa3MHOXX€HHE XJIaMUJOMOHaAb», «Pa3MHOXEHUE HBIJICHb», «Pa3MHOXEHHE THAPB,
«Meiio3», «Xpomocombl», «['amertorenes», «CTpoeHHE SULEKIETKH M CIIEpMaTO30UAa»,
«OCHOBHBIE CTaJIMU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BUTHE», «Pa3BUTHE MAICKOTO KYKay,
«Pa3Butne capaHum», «Pa3zBuTue nATYymIKM», «/{BOMHOE OIMIOJOTBOPEHHE Yy ILIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJIBHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM KanmycTbl», «KU3HEHHBIN UK MXay, «KM3HEHHBIN [TUKJI MaIOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHUS BBICIINX PACTEHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wcropus cTaHoBiIeHMS U pa3BUTUS T€HETUKHU Kak Hayku. PaboTsl I'. Mengens, I'. ne @pusa,
T. Moprana. Posib oredecTBeHHBIX YUE€HBIX B pa3BuTnu renetuku. Padotsr H. K. Konsrosa, H. U.
Basumiioa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucTas JIMHUSA, THOpUAbI, TeHOTHMN, (eHOoTUrl. OCHOBHBIE METOJbl I'€HETHKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

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

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHaenst — 3aK0H € IMHO0Opa3usi THOPUIOB
nepBoro nokoJieHust. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHienst — 3aKOH paclleTUICHUS
npu3HakoB. LluTojormueckrie OCHOBBI MOHOTHOPHIHOTO CKpeulMBaHus. ['Hmoresa 4HMCTOTHI
ramer.

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

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HaclieJOBaHue
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacinenoBanue npu3HAKOB, CLIETVICHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTEHUN, MKUBOTHBIX U YEIOBEKAa, a TaKKe
(U3HOJOTMYECKUX MPOIIECCOB, MOBEACHHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTHuecKkne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH — MApa3UT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJSI M M3MEHEHUs HACIEICTBEHHON MH(GOpPMAIUU B MOKOJIECHUSIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y Ap030¢uisl», «I eHeTnka nona», «Kapuotun yenosexa», «KapuoTum qpo30Qpuisn,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIECIJICHUS INPU3HAKOB, MOJENb Ui JEMOHCTpPalUU 3aKOHAa HE3aBUCHMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHblE M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  HM3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW W3MEHUYMBOCTH. Buabl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. PO KOMOMHATUBHOM M3MEHYMBOCTH B CO3JaHMH F€HETHUYECKOTO pa3HOoOpa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckne W MojoBble MyTauuu. [IpuyunHBl BO3HMKHOBEHMsSI MyTauuid. MyTareHsl M HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INULEHEMUYECKUX GaKmopos 6 HACIe008aHUuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmumpr u cxembl: «Buabsl u3MeHUHMBOCTHY, «MoaudUKalMOHHAs W3MEHYHBOCTHY,
«KoMOuHaTHBHAS UI3MEHYUBOCTEY, «Meio3y, «OrmnoaoTBopenuey, «I enernueckue 3ab60aeBaHus
yesoBeKay, «Bunpl myranuii».

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapunotun uenoseka. MexayHapoaHas IporpaMMa MCCIENOBAaHUS TI'€HOMAa 4YEJIOBEKA.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4KCIie ¢ noMoibio [11P-
ananu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIC3HU YeIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMU YeloBeKa. MeTUKO-TeHETHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYXKalIled cpeabl. l'eHerndeckas MpeapacrosioKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHAIIU3 POJOCIOBHOMY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JJaHUU COPTOB PACTEHUI U IOPOJI )KUBOTHBIX. COPT, MOPOAA, IITAMM. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieAcTBeHHOW m3MmeHunmBocth H. M. BaBuiioBa, ero 3HaueHue AJis CEIEKIIMOHHOMN
paboTEHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BoAuTeNed mo moroMcTBy. OTOop Mo
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre reHOMHOTO peIaKTUPOBAHUS U METO10B pekoMOnHaHTHRIX JIHK s momydenust
HCXOJIHOTO MaTepuaia JJisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpeluBaHue, win ayropuauur. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpCOB KYJbTYPHBIX PAaCTEHUW U HUX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

TaGnuue! u cxempl: «L{eHTpBI TPOMCXOXKAECHUS U MHOTOOOpa3ns KyIbTYPHBIX PACTCHHI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3ydeHHne COPTOB KyJIbTYpHBIX PaCTEHHH M MOPOJ JOMAIIHHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTHYECKUX TeXHOIOTHiA. [Ipon3BoacTBO O€llka, aMHHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas umxenepus. MeTosbl KylbTyphbl KJIETOK M TKaHEH PACTEHUN M KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus SHLIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO ] TpaHCIUIAHTAIUH SIIEP KJIETOK.
Texunonocuu  0300poénenus,  KyIbMUBUPOGAHUS U  MUKDOKIOHANLHO2O — DASMHONCEHUS.
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CHHTE3 'eéHa U KOHCTPYMPOBaHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Memununckue 6unotexnonoruu. [loctreHomuas mudponas meauimna. [T1[P-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 3710poBbs. Mcrosb30BaHNue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-6nounxenepus
Ui pa3paboTKH (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHH, CO3/IaHUSl KOMILJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckadoJIUHra A pelieHus
3a/1a4 NEPCOHAN3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISAPHBIX MeXxaHu3MoB (pyHkuuonupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3apo:kienune U pa3BUTHe YBOJIIOLHOHHBIX MPeICTABIEeHUI B 0M0JI0THH

OpomounonHas Teopust Y. [apsuna. Ilpeanoceuiky BO3HUKHOBEHUS JapBUHU3Ma. JKU3HB
U Hay4Has JesarenbHocTh Y. /lapBuHa.

JBuxkymue cuiabl 3Boronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
pPa3MHOXEHHS OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTndeckoi Teopuu dBosonuu (CTD). HelitpanbHas Teopust SBOJIIOIHN.
CoBpeMeHHas HBOJIOIMOHHAS OHOJIOTHS. 3HAUCHHE SBOJIOIMOHHON TEOpHH B (OPMHPOBAHUHU
€CTeCTBEHHO-HAYYHOUW KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonnein, . K. bemnses.

Tabmuipr n cxembl: «Cucrema >xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna KUBBIX
cymects (1o Jlamapky)», «Mexanu3m GopMHUpPOBaHUS TPUCTIOCOOTICHHUHN Y PACTCHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema Mapuipyra nyremectBus Y. lapsunay, «Haxoaxu Y. Japsunay,
«Dopmbl 60pHOBI 3a cymiecTBoBaHue», «Iloposl romybdeit», «MHoroodpasue KylbTypHBIX hopm
KarmycTel», «Ilopoapl MOMalrHUX >KHBOTHBIX», «Cxema 00pa3oBaHHs HOBBIX BHIOB (mo Y.
HapBuny)», «CxeMa COOTHOIIEHHS IBWKYIIMX CHJI 3BONIONHAN», «OCHOBHBIC TOJOXKCHUS
CHHTETHYECKOUN TEOPHH IBOIFOIIHII.

Tema 2. Mukpo3BoJIonusi M eé pe3yjibTaThl

[Monynsiust kak sJeMeHTapHas eAuHHuNa 3BoMIONMH. COBpPEMEHHBIE METOIbl OLIEHKH
TeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomysiuil. U3meHnenue reHo(oHaa MOMyNISIMH KaK
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OneMeHTapHble (aKTOpbl (IBMIKYIIWE CHJIBI) SBOJIONHMHA. MyYTallMOHHBIA TIPOIIECC.
KomMOunaTtuBHas uaMeH4MBOCTh. [[peti reHoB — citydaiiHble HEHApaBICHHbIE HU3MEHEHUS 4YacTOT
ajtenedt B nomynsanusax. Dpdekt ocHoBatens. Ipgexkm oymouiiounozco copaviuika. CrudiceHue
2EHeMUYecKo20 pa3Hooopasus. npuyunsl u cieocmsus. Ilposenenue s¢hgpexma opetigha eernos 6
oonbuwiux u  manvlx nonynayusx. Murpauuu. M3zomsims nmomynsiuii:  reorpaduueckast
(mpocTpaHCcTBEeHHAs ), OHoJIoTHYecKas (Pernpo yKTHBHAS).

EctectBennsiii otOop — HampaBisiouiuii ¢axtop sBojitonud. POpPMBI €CTECTBEHHOIO
otOopa: NBIXKYIINM, CTaOWIM3UPYIONINH, paspeiBaromiuii (au3pynTuBHbIN). [logoBoit oTOoD.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHKpPOIBOJIONMU. BO3HHKHOBEHUE
npucnocobaeHuii y opranuzMoB. ApoMopdo3ssl u uanoagantanuu. [Ipumeps! npucnocobaeHui y
OpraHu3MoB:  MopQojoruueckue, (HU3MOIOTHUECKUe, OUOXUMHYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPO3BOJIOLMH.
W3onsauuss — kmrodeBoit (akrop BupooOpazoBanus. I[lytm u crmocoObl BHI000pa3oBaHus:
ajionaTpudeckoe  (reorpaduyeckoe), CHUMIATPUUECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE»
(monumionan3anus, rudpuau3zanys). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHON OMONOrMM B  pa3pabOTKE HAaydyHBIX METOJIOB COXpaHEHHUs
O6ropazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS MMApa3sUTOB M MX X03s5€B. MeXaHU3MbI
(hopMHUpOBaHHS YCTOWIMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEMl.



JdeMoHcTpanuu

[Hoptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuuer u cxembl: «MyTalMOHHAs U3MEHUUBOCTEY, «[lonmynsannoHHas CTPYyKTypa BUIAY,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUNY,
«OKOJIOTHYECKasi W30JSALUs TOMYJIAIUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSL
JIUCTBEHHUIbl CUOUPCKOMN M JIMCTBEHHUIIBI JaypcKoib», «[lomynsiroHHbIE BOJIHBI YMCIEHHOCTH
XMUIIHUKOB M KepTB», «CxeMa JeHCTBUS €CTECTBEHHOro o0TOopa», «®Popmbl OOphrObI 3a
CYILLIECTBOBAHUEY, «MHpycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganranun», «I[IprucrnocoO6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kputepun Buma», «Bunsl-noiinukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BHp00OpazoBanus», «l'eorpaduueckoe BuAOOOpazoBaHuE TPEX  BHUIOB  JIAHJBIIICHY,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHHUL, «[lomummounsl pacrenuity, «KamyctHo-
peICUHbIN THOPUITY.

OGopynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeu C
MpUMepaMy pazIUYHbIX IPUCIIOCOONICHUH, Yydena NTHI U 3Bepei pa3HbIX BUIOB, repbapuu
pacTeHui OMM3KUX BUIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CTIOCOOAMH.

JladopaTopHas pa6ora «BpisiBIeHNE N3BMEHUYUBOCTH Y 0COOCH OTHOTO BUAY.

JladopaTtopnas pabora «lIpucmocoOiennsi OpraHM3MOB © WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. MakposBosouus u eé pe3yJibTaThl

Merto el u3yueHust MakpodsBostronuy. [laneontonornyeckie METo bl N3y4€HUS SBOJTIOLHH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpaduueckne ™Meronasl u3ydeHusi dBosronuu. CpaBHeHue GIopel W payHbI
MaTepUKOB 1 ocTpoBOB. broreorpaduueckue odnactu 3eminu. Buabl-sHAEMUKH U PEJTUKTHI.

DOMOpPHOJIOTMYEecKHe U CPaBHUTEIBHO-MOP(HOIOTHYECKHE METO/bl W3YYEHHUS 3BOJIIOLIUU.
I'eneTnyeckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
['omonornuHbie U aHaJOrM4YHbIE OpraHbl. PynuMeHnTapHbie opranbl U aTaBU3Mbl. MOJeKyIsIpHO-
reHeTUYeCKnue, OMOXMMHMYECKHEe U  MaTeMaTH4yecKHe METOAbl U3YyYEHHUS  HBOJIIOLMH.
I'omonoruunsie rensl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOLHS T€HOMOB.

OOmue 3akoHOMepHOCTH  (IpaBwuia) ABOMOUUHU. [lpunyun  cmenvl  yHKYuULl.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paauaius. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdeMoHcTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuiel u cxembl: «OUIOTEHETUYECKUI PAT JIOMIAIN», KAPXEONTEPUKCY», «3BEpO3yObIe
smepb», «Creronedans», «Punnodurey, «CemMeHHbIE MAanopoTHUKWY», «buoreorpadudeckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPHOHATIBHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMUHBIE U aHAJIOTUYHBIE OPTaHbD», «PyIUMEHTHI,
«ATaBU3MBD», «XPOMOCOMHBIE HAOOpbI YeJOBEKa M IIMMIIAH3e», «lJ1aBHbIEe HaIpaBICHUS
3BOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH YBOJTIOLIUI.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJSKM TOMOJIOTMYHBIX, AHAJIOTHMYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxknenne U pa3BuTHE )KU3HU Ha 3emJie



Hayunble THMOTE3bl MPOUCXOXKACHUS KU3HH Ha 3emiie. AOHOreHe3 W MaHCIEPMUS.
JloHayuHBle TPEICTABJICHUSA O 3apOXKACHUM XU3HU (KpealuoHWU3M). ['Mmore3a MOCTOSIHHOTO
camo03apo>KJIeHUs KU3HU U €€ ornpoBep:keHue onbitamMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHUSI.

OcHoBHBbIE 3Tanbl HEOPraHUUecKoi sBositonuu. [lnanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckass 3BOJIOLMS. AOUOTE€HHBIH CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Omnsit C. Muinepa u I'. FOpu. O6pa3zoBanue nosinmepos u3 MoHoMepoB. KoarepatHas runoresa
A. W. Onapuna, runore3a nepsuuyHoro OynpoHa JDx. XonneilHa, reHernyeckas rumnoresa I
Ménnepa. Pu6osumsl (T. Yek) u runotesa «vmupa PHK» V. I'mnbepra. opmupoBanne meMOpaH
Y BOBHUKHOBEHHUE IPOTOKJIETKH.

Uctopus 3emmn u wmeroapl e€ wusydeHus. Vckomaemble OpraHWYecKHE OCTaTKHU.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKaaa: 30Hbl, Ipbl, EPUOJIbI, FTOXH.

HavanpHble sTansl oprannyeckoil sBosmonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronuss Metabonusma. Bo3HukHOBeHue mnepBbIX 3kocucteM. CoBpeMEHHblE MHUKPOOHBIE
OMOMIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. CrpomartonmuThl. [IpokapuoTel u
3yKapuOTBHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl pacTEHUH.
Brixon pactenuit Ha cymy. [TosiBieHHe CIOPOBBIX PACTEHUH U 3aBO€BaHME UMH CyIIH. CEMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIONUU KUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHWE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Ipoucxoxaenne miexkonuramomux u nrul. [lpunnoun kioueBoro apomopdosza. OcBoenue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJaM: apxeu, NpoTepo30M, Majieo30i, Me3030i,
KaiiHO301. O0I1as XapakTeprucTHKa KJIMMaTa U reoJorn4eckux npoieccosn. [losiBnenue u paciser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta3oBblil cOCTaB
aTMoc(hephl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpU3UChbl mpouuioro. IlpuunHbl U cnenctBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOTHYECKUU KpU3HC, ero ocoOeHHocTu. [Ipobrnema
coXpaHeHus1 6ruopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. N. Onapun, J[x.
Xongenn, I'. Mémnep, C. Mumep, I'. IOpn.

Tabmuiet u cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
camo3apokaeHus xu3Hm», «Cxema omnbita C. Musuiepa, I'. IOpu», «OTansl HeopraHMuecKoin
sBosonn», «I'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema 00pa3oBaHUs SYKapuoT MyTEM cuMOnorene3ay», «Cucrema sxuBoit npupoas», «CTpoeHue
BUpYCa», «ApomMop¢o3bl pacTeHMit», «PUHHOOUTB, «OIHOKIETOUYHBIE BOJOPOCINY,
«MHoOTOKIIETOUHBIE BOAOpOCHN», «Mxu», «llanmopoTHukn», «l'oM0CeEMEHHBIE pacTEHU»,



«OpraHbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHS IKUBOTHOTO MHUPA», «ApoMopdo3sl
KUBOTHBIX», «IIpocreitmmey», «Kumeunononoctusie», «llmockue yepBu», «HIEHUCTOHOTHEY,
«Pr10B», «3emHOBOIHBICY, «IIpecMbikatomuecs», «[ltuiey, «Mnexkonutaromuey», «Pa3Butue
KU3HU B apXEHWCKOU ospey, «Pa3BuTHE KU3HM B IIPOTEPO30MCKON 3pe», «Pa3sBuTHe XKU3HHU B
1aJIC030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030UCKOM 3pey», «Pa3BUTHE )XKU3HU B KAHHO30MCKOM
ape», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay.

OGopynoBanue: repOapul pacTEHUW Pa3IUYHBIX OTIEJIOB, KOJUICKIUM HACEKOMBIX,
BJIQ)KHBIEC Ipenaparbl >XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU HWIJIOKOXKMX, CKEJIEThI
[I0O3BOHOYHBIX >KMBOTHBIX, Yydeia MTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryaiabnaa gaGoparopnHas pabGora «MopenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHHIO a0MOTEHHOTO CUHTE3a OpPraHMYeCKUX COEAMHEHUI B IEPBUYHOM aTMocdepey.

JladbopaTtopnas pabGora «/3ydeHne © ONMCaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «3ydeHre ocoOeHHOCTEN CTPOEHNUS paCTEHUI Pa3HbIX OTIEIOB.

IIpakTnueckas padora «3ydyeHne ocoOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOIIOJIOTUH.

CraHoBJIeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HAYy4YHbIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKAa C  JKMBOTHBIMHM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpHuoJIoTHYECKUE, (PU3HOIOro-OMOXUMHUYECKUe, TMoBeAeHYeckne. OTiauuus uenoBeKka OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE rojIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CHCTEMBI.

JIBmwxymue critbl ((pakTophl) aHTpOINIOTeHE3a: OMoIorH4YecKue, cormanbabie. COOTHOIICHUE
OMOJIOTMYECKHUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE CTaIuu aHTpoIIOTeHe3a. Pannue yenoBekooOpasHbie 00€3bsHbI (IPOKOHCYIIBI) U
paHHUE TOHTHABI — O0IIMe MPEIKH YeI0BEKOOOpa3HbIX 00€3bsH U JtoJIel. ABCTPaJONMUTEKH —
JIBYHOTHE TMPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBJICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUN U TIEPBBIA BBIXOJ JItojaeH 3a mpenenbl Adpuku. YenoBek reiaenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YeloBEeK pa3yMHbIi COBPEMEHHOTO THIA, JIEHHCOBCKUMI
4el0BeK, OCBOCHHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka v najieoreHOMHKA.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBI OTOOpP B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsairoHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bonbiime pacel: eBpomneouaHasi (eBpasuiickas),
aBCTpaJIO-HETPOUIHASA (PKBaTOpHAlbHAs), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTH paccelieHHsl 4YeloBeKka 1o IutaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOATENBHOCTD pacu3Ma. [IprcrnocobaeHHOCTh YeaoBeKa K pa3HbIM YCIOBHSIM OKpYy»Karomien
cpeabl. BnusiHue reorpaduueckoil cpeapl u apeiida reHoB Ha MOpPGOJIOrHI0O U (DPU3UOJOTHIO
4eJI0BEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMOJOTHYECKOM) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTHUS M MAJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOIMYJISIIUMA.



buocounaneHple  ucCcleqOBaHMsS ~— HpUpPOJAbI  dYenoBeka.  VccnepoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

Tabmumer u  cxembl: «MeETOIbI  aHTPOIOJIOTHNY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpas3Hble 00e3bsHB), «CKeJeT 4eloBeKa M CKeJeT IMMMITaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JIBIDKYyIlME CHUJIBI aQHTPOIOIEHE3a», «OBOJIIOLMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuin», «leHUCOBCKANM YEI0BEK»
«Heanpepranbup», «KpoMmanboHbl», «llpeaxu udenoBekay, «ITarbl 3BOJIOLUU YEIOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
YesoBeka, pernpoaykiuuu (poTtorpadun) KapTHH ¢ MUGPOJIOTHIECKUMHU U OMOJICHCKIMU CIOKETaMU
MIPOUCXOXKACHUS 4esoBeKa, ¢oTorpaduu HAaXOJOK HCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKeJeT
4esloBEeKa, MOJENb yeperna 4eloBeKa M yeperna HIMMIaH3€, MOJIeNb KUCTH 4YeJOBeKa M KHUCTU
IMMIIaH3€, MOJENN Topca MPEIKOB YEI0BEKa.

JladbopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMSI CKeJleTa 4YeJIOoBeKa,
CBSI3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTHyeckas padora «/3ydeHne SKOJOTHYECKHUX aAaNTalui 4YeT0OBEKay.

Tema 6. Jkos10rust — HayKa 0 B3aMMOOTHOLICHUSIX OPIraHU3MOB M HAIOPraHM3MEHHBbIX
CHCTEM C OKpY:KawoLei cpenoi

3apoxaeHue W pasBuTHE IKOJOTHU B Tpyrmax A. I'ymGonbnra, K. ®. Pymee, H. A.
CesepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3agaum skosoruu. CBs3b
9KOJIOTHUH C APYTUMH HayKamHu.

Metonsl skosnorun. [loneBbie HaOmonEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHrue B AKOJIOTHH. MOHUTOPUHT OKPYXKAIOMIEH CPebl: JIOKAIbHBIN,
pPErHOHANIBHBIN U TJI00ATBHBIN.

3HauYE€HHE SKOJOTUYECKHX 3HAHWM /I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUpoaod. POpMHUpPOBAHHE SKOJOTMYECKOW KYIbTYpPhl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynase, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuisr u cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKpYXarlolLEen Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Okonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarnus
JKOJIOTHUECKUX  (pakTopoB:  aOuMoTHYeCKHe, OUOTHYECKHEe, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JeWCTBUS 3KosIorndeckux (axkropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOUOHTHBIE U CTECHOOWOHTHBIE OPIaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3K0JIOTHYECKU (akTop. JleficTBHE pa3HbIX Y4aCTKOB
COJIHEYHOTO CIEKTpPa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHHMH M KUBOTHBIX IIO
OTHOIIECHHUIO K cBeTy. CUrHanbHas poJib cBeta. doTonepnoansm.

Temneparypa kak skonoruyeckuii Qaxrop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[To¥iknnorepmMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



BrnaxHocTh kak 3konorudeckuii ¢akrop. IIpucnocobrmeHuss pacTeHuid K MOIEPKAHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHWid 1O OTHOHIeHWIO K Bojge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBCHHASI, BHYTPUOPTaHW3MEHHAsA. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3MoB. [IprcrnocobaeHns Opranu3MoB K KU3HHU B pa3HBIX Cpeax.

buonoruueckue putmel. Buemnue u BHyTpeHHHe pUTMbL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHIA KU3HH.

XKuznennsie Gopmbl opranu3moB. llonsTie o >xu3HeHHOU (opme. KusHeHHbIe (HOPMBI
pacTeHui: AEepeBbsi, KYCTApHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHHnele GOpPMBI KUBOTHBIX: THUIAPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  daxktopbl. Buabpl OHOTHYECKHMX  B3aUMOJCUCTBUN:  KOHKYPEHIIHS,
XMUIHUYECTBO, cUMOMO3 U ero gopmel. [lapazutusm, kooneparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMA IS CYIIECTBOBAHUS
OpraHU3MOB B cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOYCHHS.

JdeMoHcTpauuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DHU3NOJIOTUYECKUE aJalTallud >KUBOTHBIX», «Cpeabpl OOUTaHHS OpPraHU3MOBY,
«buonornyeckue putMe», «KusHeHuoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IJKOCHCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecay, «llemu nuraHusy,
«XwumHangectBoy, «Ilapasutuszmy», «Korkypenius», «Cumomo3y», «KommMeHncamuzmy.

O6GopynoBanue: repbapud pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOMBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJUIEKIIMH TEeTUIOIFO0UBBIX, 3MIMOCTOMKIX, MOPO30YCTOMUNBBIX PACTCHHIH,
yyyena MNTULl U 3Bepel, repbapuu pacTeHHid, OTHOCAIIMXCS K Turpodurtam, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIIKX B Pa3HBIX
cpenax, TrepObapuM M KOJJICKIMM pacTeHUH U IKMBOTHBIX, OOJaJalolUX dYepTaMu
MIPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUU >KHU3HM, TepOapuul U KOJJICKIUU
pPacTeHMi U KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH )KUBOTHBIX, YUACTBYIOIIHX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUI OPraHu3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEMIIEPaTypPbI».

JlabopaTopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB ¥ NOMYJISIIHI

DKOJOTUYECKHE XapaKTepUCTUKK Tomynsuuu. [lomynsius kak OnoiorHueckas cucreMa.
Ponb HeogHOpOAHOCTH cpelibl, (U3NYECKUX OapbepoB M OCOOEHHOCTEH OHOJIOTMH BHUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHON CTPYKTYpPHI OMynsaiuii. OCHOBHBIE TTOKA3aTENH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsl M MOJIOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.



Okojoruyeckasi CTpykrypa nonyiasiuuu. OneHka 4MCIeHHOCTU Nomynsauuu. JluHamuka
MOMYJISAUMNA U €€ peryisiiusa. buoTuueckuii moTeHuuan nonyysuuu. MoaenmpoBaHue JUHAMHUKA
nonymsauud. KpuBele pocTa uuciaeHHOCTH mnonyasauud. Kpusble BbDKHUBaHMS. Perymsius
YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuoB (I- u K-crparerun).

[lonsitue 00 »sKoyoTMUECKON HHMmIE BUAa. MecrooOutanue. MHOToMepHas MO IeNb
skonornueckod Humm Jx.M. XarunHncona. Pazmepsl skosornueckoi Humu. [loteHnumansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTHYECKUE YKBUBAJIICHTHI.

3aKOHOMEPHOCTM TIOBEJIEHUS W MUTpAlUi JKUBOTHBIX. buHOJOTMYeCKHEe WHBa3UU
Yy)KEPOHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOoH.

Tabmuie! 1 cxembl: «IKOJIOTMUECKUE XapaKTePUCTUKU MOMYIsIum», «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHble mnupamMuiael nonmyasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusmMammy», «Mopenb skosiormyeckoi Humm k. H.
XaTuYnHCOHAY.

O6opynoBanue: repbapun pacTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pat6ora «IIpucmocoOienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorieHo3 u ero cTpykrypa. CBsi3M MEXIy OpraHu3Mamu B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnu). DyHKIMOHAIbHBIE OJOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue uenu u cetu. Aduotnyeckue O60ku 3KocucTeM. [I0UBBI U WIIBI B DKOCHUCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENHN HKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
qrcel, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBuuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccud. KiumakcHoe cooOmiecTBo.
buopa3nooOpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMmbiHb.

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

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackast ¢uopa u ¢ayHa.
CunaHTponuzanusi ropoJckoil ¢ayHbl. buonormueckoe u  XO3SHCTBEHHOE 3HAa4YeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv rackaonoeo agpgpexma u 6u006-30ugpuxamopos (kirouesvix 6u008) 8 QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXIY CMEXKHBIMU SKOCHUCTEMAaMH. Y CTOMYUBOCTH
OpraHM3MOB, MOMYJALMH M DKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX M aHTPOIMOT€HHBIX
BO3/ICHCTBUN.



Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl HIKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuuer u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jecay, «DyHKIHOHAIBHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey», «llenn nuTanus (macTOuiHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MpaMUa YHCe», «IKOJIOTHYECKas MUpaMuIa OMoMacchl», «IKOJIOTHIECKas
nupamuia sueprun», «OopazoBanue 0onotay, «IlepBuunas cykueccus», «BocctaHoBienue eca
MOCIIE TOKapay, « IKOCUCTEMA 03epay, «ATPOIICHO3», «KpyroBopoT BemecTB U MOTOK SYHEPTHUU B
arporieHose», «IIpumepsl ypOoskocucTem».

O6opynoBanue: repbapun pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTuuyeckas padora «l3ydenne u onucanne ypo0IKOCHCTEMBD».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKCeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IDKCKYPCHS B arpodKOCHCTEMY (Ha TOJIE WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3emMid, TIAE CYIIECTBYET WJIM CYIIECTBOBaja
XW3Hb. PazBuTHe npenacrasienuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
onocdepe. Obnactu 6uocheps! u e€ cocran. Kuboe BemecTBo 6rochepsl U ero GyHKITUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiIepoia, a30Ta). PUTMHUYHOCTD sIBIICHUI B OHOChepe.

3oHanbHOCTh Ouochepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jeca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa u GyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIHaIa U OMOoChEepHbIX
G yHKIHIA.

JdeMoHcTpanun

[Hoptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuet u cxemsl: «['eochepst 3emnn», «KpyroBopot azota B npupoae», «KpyroBopot
yriaepojaa B mpupojae», «Kpyrosopot kucinopona B npupoje», «KpyroBopot BoAbl B IpUpoOe»,
«OcHOBHBIE OMOMBI cymIny, «Knumaruueckue nosica 3emuny, «Tynapa», «Taiiray, « CMemanHbIif
necy, «lllupoxonucTBeHHsbIi ecy, «Crenby, «CaBaHHay, «IlycTeiHsy, « Tponudyeckuii nec.

Ob6opynoBaHue: repdapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYyKkaomas cpeaa

DKoJIOTHYeCKHe KpHM3MChI M WX TNpuuMHBL. Bo3zgelictBue dvenoBeka Ha Ouocdepy.
3arps3HeHre Bo3ynIHoi cpenbl. OXpaHa Bo3yxa. 3arps3HeHue BOAHOH cpeibl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHe KiIumaTa.



AHTpPOIIOT€HHOE BO3/IEMCTBHE HA PACTUTENbHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIBHOTO
U KUBOTHOTO Mupa. OCHOBHBIC MPUHIMIBI OXpaHbl Tpuponabl. Kpacueie kuuru. Ocobo
oxpansieMble ipupoiHblie Tepputopun (OOIIT). Botannueckue cagpl ¥ 300J0rMUYECKUE MTAPKU.

OcCHOBHBIC TIPUHIIAITBI YCTOWYMBOTO Pa3BUTHUS YEIIOBEUYECTBA M MPHUPOABI. ParpioHanpHOE
IIPUPOJIOIIOJIBL30BAHUE M COXpaHEHHE OHoJorudyeckoro paszHooOpazust 3emund. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKIX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
Y €r0 BEPOSITHBIC MOCIEACTBUSI.

Pa3BuTHE METOMOB MOHHMTOPHHTA pPAa3BUTHS OIMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmnbie ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuke. buonoeuueckoe pasnoobpaszue u duopecypcvl. Hayuonanvnvle ungopmayuontvie
cucmemvl, obecneuusaiowjue 00CMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl dKopeaburumayuy IKoOCUcmem U cnoco606 60pvobI ¢ HUONOBPEIHCOEHUAMU.
Pexoncmpykyua mopckux u nazemHuIx sKoCUCEM.

JdeMoHcTpauuu

Tabmuubpl u  cxembl: <«3arpsi3HeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue nouBs», «[lapHuKoBeIi 3P PexT», «Ocob0 oxpaHseMble IPUPOAHbIE TEPPUTOPHI,
«Moenu ynpaBliieMOro MUpay.

Ob6opynoBanue: ¢potorpaduu OXpaHsIeMbIX paCTeHHUI 1 KUBOTHBIX KpacHoit kaurn Poccuiickoit
Oenepannn, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

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

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI 10 OHOJIOTHUU BBIICIICHBI
CIIEAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONIPEICIICHHIO,
Hanuuue momugeayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CNnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JImaHOCTHEIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 ouoJioruu JOCTUTI'alOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TpaJUIIVMOHHBIMUA pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTUA BHYTpeHHeI\/'I MO3UIUHU JIMYHOCTHU, MATPUOTU3MA U
YBaXXE€HUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJIEHHUIO, B3aMMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeaMera «bromorus» MoJKHBI OTpaXxaThb
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi pyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITa JESTENbHOCTU B IPOILIECCE pean3aliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh IPAXKIAHCKOM MO3UIMH  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATEIbHBIX 33124, BHIIOJTHEHUU OMOJIOTMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO [0 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE  Y4YUTBIBaThb B  CBOUX JIEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMATIBbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JIESTEILHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K IPUPOTHOMY HACIICUIO U MAMSITHUKAM IPUPOAbL, TOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIA]l POCCHICKUX YYEHBIX B CTAHOBIICHUE H PA3BUTHE OMOJIOTHH,
MMOHMMAaHMs 3HAYCHUSI OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00111eCTBA;

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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CrOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauyecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArOINoJIyYHs:

MOHMMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBHII U HOPM, cOATaHCHPOBAHHBIM PEXUM 3aHITHI U OTAbIXA,
perynspHasi (¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHe LEHHOCTH TMpPaBWI WHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIOCH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYCK (YHOTPEOIEHHUS aIKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKON U COLMAIbHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJNHSATH TAKYIO JESTEIbHOCTD;

WHTEpEC K pa3jMyHbIM cdepaM MNpoQeccCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymymiel mpodeccuu U peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIE TIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYyIbTYpbl: MPHOOPETEHHE OMbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH cpenpl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYCHUN OMOJIOTUM 3HAHUS M YMEHUS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

AKTUBHOE HENpPUATHE JIEHCTBUM, NPUHOCSIIMX BPEI OKpPYXKAIOIIEH NPUPOJHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KyJIbTYphlI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCS HUMHU B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE S3bIKOBOM M UUTATENICKON KyJIbTYpbI KaKk CpeACTBa B3aUMOJCHCTBHS
MEXy JIF0JIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUS €€ poiu B (OpMUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIIJICHUS, CO3aHUH LIEIIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MHUpE KaKk O €JUHCTBE MpPHUPOJbl, YeJIOBeKa U OOIIecTBa, B IO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOoOIeM COXPaHEHHsI TPUPOTHOTO PaBHOBECHUS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LIMBMIIM3ALMU: 0OecredeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHHE NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA MyTeH BBIXOJA U3 II100aIbHBIX
9KOJIOTHYECKUX MPoOIeM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJSAX MOBBIMIEHUS OOILEeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OMoJIOruH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHMs Ui aHaluu3a M OObSICHEHUS SBJICHUH
OKpYXXAIOILIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIOYEHUST HAa OCHOBE HAy4HbIX (AaKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJYy4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIPHO HCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS sl peIleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAay4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpPBIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATHI



MertanpeaMeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoJIOTHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHMS MHMPOBO33PEHHSI OOy4aromUXCAd  MEKIUCHUIUIMHAPHBIC
(MexTpeAMeTHbIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
)41 CHCI_[I/I(l)I/IKy MCTOAOB NIO3HAHUA, UCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAayKaX (Bemecmo, OHECpTru-,
SBJICHHE, IPOIECC, CUCTEMa, HAy4HBIA (PAKT, MPHUHIHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, HKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIeiicTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINIE
(dbopMmupoBaHre (PYHKIMOHATBHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETCHIIMU OO0YYarOIIUXCS;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIB30BaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWsS W YHHBEpCaJbHbIC y4eOHBbIC JCHCTBHS B MO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMHM Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUs Y
obOyuvarorierocs OyayTr copMuUpoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIE y4deOHBIE NIEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC HeﬁCTBHﬂ, PETYIATHBHBIC YHHBCPCAJIBHBIC
yqe6HHe ﬂeﬁCTBHﬂ, COBMECCTHAs ACATCIBHOCTD.

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHS TPOTpaMMBbl CpeaHero oOmiero oOpa3oBaHUs
JAOJIKHBI OTPpaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITEIEHO (OPMYIIMPOBATh M aKTYyaJHM3UPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIH30BATh MPU OCBOCHUH 3HAHHUH MPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUHI
(BBIOCTSATH UX XapaKTepHbIC PU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMH);

OTIpEeNeNATh LENH ACATEIBHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPHH HX JIOCTHIKCHHS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IICIISIMH;

UCIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (AKTOB W SIBICHHH >KHBOUN
TIPUPOIBL;

CTPOMTH JIOTHYECKHE PACCYXKICHHSI (HHIYKTUBHBIC, ICTyKTUBHBIC, [T0 AaHAJIOT'HH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PACCMaTPUBACMBIX SIBICHHSX, (POPMYIUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHUH B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEYHMH PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarhiBaTh IUIAH PEUICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepPHUaTbHbBIX
Y HEMAaTePUATBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATEIBHOCTb, OICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKH MOCIICACTBUN ESATEIBLHOCTH,

KOOPJIMHUPOBATh U BBINOJHATH PabOTy B YCIOBHSX pPEaTbHOTO, BHUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeHCTBHS:

BIIJIETh HABBIKAMHU Y4eOHO-HCCIIEIOBATENbCKOW W MPOEKTHOM NeATENbHOCTH, HAaBBIKAMU
paspelieHus IpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPAKTUIECKHUX 3a1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 U TPUMEHEHUIO B YUEOHBIX CHTYAIMSIX, B TOM YHCIE TpU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/J1a4M B OOpa30BATEIBHON NEATEIBHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ pelIeHus, HaXOIUTh ApTYMEHTHI IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUMA, 33]1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aQHAJIM3MPOBATH MOTYICHHBIE B X0JIC PEIICHHUS 3a/1a4H PE3YJIbTaThl, KPUTHYECKH OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOWCK IEPEeHOca CPEACTB M CIIOCOOOB ACHUCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHICCKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HJCH, MpeiaraTb OPHUTHHAIBHBIC IMOJXOJbI M PEIICHHS, CTaBUTh
MpOoOJIEeMBI M 3a/1a49H, JIOTTYCKAIOIUE ATbTEPHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(DpoOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHETE), aHaTM3UpOBaTh HHGOPMAIUIO PA3NTHYHBIX BHIOB U (Gopm
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHATH DPA3IUYHBIC METOIBl TPU TIOMCKE H OTOOpe
ouostornvyeckoit nHGopMaIu, He0OX0JMMOH JIJIsl BRITIOJTHEHUST YIeOHBIX 33134,

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYECKON
nHpopManuu (cxembl, TpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGPOpPMAIMHK, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMHU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCceX cepax KU3HHU, aKTHBHO Y4aCTBOBATH B JTUANIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEeACTBA OOIIEHHs, MOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYaIMil, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJICTh PA3JIMYHBIMH CIOCO0aMH OOIIEHUS W B3aWMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHUE K COOECEHUKY M B KOPPEKTHOU (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHONW pabOTHI IpU
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaXK/I0TO YJIeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeAeATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KaYeCTBO CBOETO BKJIAJa U KaXKJOr0 yYaCTHMKA KOMAaH[bl B OOIIUN pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM II€JIEBbIE U CMBICIOBBIE YCTAHOBKHU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBbIE 33Jaud B 00pa30BaTEIbHOM JEATENBHOCTH M
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclMpATh paMKU y4eOHOTrO IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pyIULIMK B Pa3HBIX 001acTAX
3HaHUMH, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbBIN U KyJIbTYpPHBI YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHUH, MCIIOJIB30BaTh NMPUEMBI pediaekcun
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NNPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



3) npuHsATHE Cedsl U IPYrux:

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriy0lnEHHOM YpOBHE OPHEHTHPOBAHBI Ha 00ecreueHne MPOQPIIILHOTO 00ydeHUsT 00yIarOIIMXCS
onosornu. OHM BKITIOYAIOT: CTIeNU(UIECKUe U ONOJIOTUN HAyYHbIE 3HAHUS, yMEHUS U CIIOCOOBI
JEWCTBUI TI0 OCBOCHUIO, HHTEPIIPETAUU U TPe0oOpa30BaHUIO 3HAHUM, BHIIBI JIEATEILHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B Pa3jIMYHBIX YYCOHBIX, a TAKKE B PEATHHBIX
KU3HEHHBIX CUTyanusxX. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHBI M0 TOAaM N3YYCHHS.

[IpenmeTtHbIe pe3yabTaThl OCBOCHUS ydeOHOTOo ipenmeTa «bruonorus» B 10 knacce NOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAHHUU €CTECTBEHHO-HAYIHOM KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MTPUPOIBI U PEIICHUN
po0JIeM paMOHATHLHOTO TTPUPOIOTIONH30BAHUS, O BKIIAJIC POCCHICKHUX U 3apyOe)KHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIAJICHHE CUCTEMOW OHMOJIOTMYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTHYECKAE TEPMHHBI M TOHATUS (KW3HB, KIETKAa, OpPraHu3M, MeTabOoJM3M, TOMeocTas,
cCaMOperyJsius, caMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHE),
onosornueckne Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. . BaBuioBa — o neHTpax
MHOT000pa3us W MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEePBOr0 MOKOJIEHHUS, paCUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacyieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO MO3HAHUS, HUCIOJIb3YEMBIX B OHMOJIOTUYECKUX
UCCIIEIOBAaHUSIX KUBBIX 00BEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCINATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucle OakTepuid, rpubOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUS OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KUBHEACITEILHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX MTPOIIECCOB: 0OMEHA BelecTB (MeTab0JIM3M), MPEBpaIleHHs SHEPT U, OPOKCHHUS,
aBTOTPO(HOIO U reTepoTPO(HHOTO TUIIOB MUTAHUSL, (POTOCHHTE3a M XEMOCHHTE3a, MUT03a, Mel03a,
rameToreHesa, sMOpHUOreHesa, MOCTAIMOPHUOHAILHOTO pa3BuUTHS, pa3MHOKEHHUS,
WHIUBUAYAIHOTO pPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBHUS TE€HOB, TeTepO3Hca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOMAAMU KIETKH M HUX (PYHKUIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHeW U UX QYHKIHSIMU, MEX]y OpPTaHaMH U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX U 4YelOBEKa M WX (QYHKIHSIMH, MEXKIy CHCTEMaMHd OPraHOB M UX
GYHKIHUSAMHE, MEXKIy dTanmaMu OOMEHa BEHIECTB, dTalaMH KJIETOYHOTO IHMKJIA W KHU3HEHHBIX
[UKIIOB OPraHMW3MOB, OJTallaMH SMOPUOHAIBLHOTO PAa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTUnoM u (pakTopamu cpesbl 0OUTaHHUS;



YMEHUE BBISBJIATh OTJIUYUTENbHBIC MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

YMEHHE peniaTh OMOJOTHICCKIE 33/Ja9d, BBISIBIIATh IPHUYUHHO-CIICICTBEHHBIC CBSA3H MEXKTY
HCCTIEAYEMbIMU OMOJIOTMUECKUMU TPOIIECCAaMU M SBJICHUSIMU, JIelaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHHUU TOJY4YE€HHBIX PE3yIbTaTOB;

YMCHHE BBINIOJIHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe pabOThl, COOMIONATh MpaBHia MpU
paboTe ¢ yaeOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMU CPEACTBAMU,
hopmyIupys 11e7b UCCIeA0BaHMS, aHAIM3UPOBATh MOJTYyYE€HHbBIE PE3YAbTAThI U JIeJIaTh BHIBOIBI,

YMEHHE Yy4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEIUIIMHE, TTPOBOJUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W IYOJUYHO MPEICTABISATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OI[EHUBATh STUYECKUE aCTIEKTH COBPEMEHHBIX MCCIIEIOBAHUN B 00JIaCTH OMOJIOTHUH
U MEIWIHUHBI (KJIOHHUPOBAHHME, MCKYCCTBEHHOE OIUIOJAOTBOPEHHUE, HAMPABIECHHOE HW3MEHEHHE
reHOMa M CO3/IaHH€ TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIiei mpodecCHOHATBHOU NEeATeTLHOCTH B
00Jy1acT OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITHCKOTO XO3sIICTBA, TUIIEBON
MPOMBIIIJICHHOCTH, YIITYOJISITh TTO3HABATENbHBIN HHTEPEC, HAMPABJICHHBI HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH TpodeccHy U MpoJ0JKEeHnEe OMOJIOTHYecKOoro o0pa3oBaHus B OpraHU3alusaX
cpemHero mpo}eccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIC pe3yabTaThl 0CBOCHUS yueOHOTO npeameTa «buomnorus» B 11 knracce nOMHKHBI
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(GhopMHUpPOBAaHUM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeI0BEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMoOHaILHOTO IPUPOIOTIOIH30BaHUS, U B (GOPMUPOBAHUU [IEHHOCTHOTO OTHOILIEHUS K IPUPOJE,
oOLIECTBY, YENOBEKY, O BKJIaJie POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHE BJI/IETh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OINpeNeieHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOTOJATalomuX OWOJIOTMYECKUX TEPMUHOB U TMOHATHHA (BUL,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBoronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX M HampaBICHUAX
sBosronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCcKoro paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoacrtsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
AKOJIOTMYECKOU MUPaMUIbl SHEPTHUH ), THIIOTE3bI (THrnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO [IO3HAHUS, HCIOJIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCaHUE, H3MEpeHue,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJECNATh CYIIECTBEHHBbIE MPU3HAKU: BUIOB, OHOTEOIIEHO30B, JKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBWXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpa,
AIIOTIATPUYECKOTO ¥ CUMIATPUUIECKOTO BUI000pA30BaHUS, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIIUU
Ha TeHO(OH]I MOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Ccpelie 0OUTaHUs, YepelOBaHUS
HaIpaBJIEHUW YBOJIIOIIMU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEXKIY ITPOLIECCAMU IBOJIOIUH, IBUKYILIUMHU CUIIAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMHM pA3JIMYHBIX HKOCUCTEM M TPHUCIOCOOJIICHUSMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITH OTJIMYUTEIbHBIC PU3HAKH JKUBBIX CUCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHHI B AKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOJB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHMBOJIMKY Uil JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHMsS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJOB M KOCHUCTEM KaK YCIOBHS COCYHIECTBOBAHHWS IMPHPOJIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTUYECKHE 3a/1a4H, BBISBIISATH IPUIUHHO-CIICICTBEHHBIE CBSI3U MEXKTY
UCCIIEyeMBIMU OMOJIOTMYECKHMH TIPOLIECCAMU M SIBJICHUSIMH, JIENaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHWU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOIHATH JIAOOpaTOpHbIE U NMPAKTUYECKHE padOThl, cCOONIIOIaTh MpaBHIa IMPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIECPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMymHpys 1ENb UCCIETOBAHNS, aHATTM3UPOBATH OJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MeIWIMHE, TIPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJTyYCHHBIC PE3yIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLIEHHBATh TUIOTE3bl U TEOPUM O TMPOUCXOKICHUM IKHU3HU, UEIOBEKa U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M Cloco0ax MpeloTBpalleHus II00aTbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoHaAIbHON IEATeTLHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, IPUPOIOTIOIH30BAHMS, MEUIIMHBI, ONOTEXHOJIOT UM, TICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO35AWCTBA, MUIEBON MPOMBIILIEHHOCTH, YIIyOIsITh M03HABATEIbHBIN
MHTEpEC, HAIIPABIICHHBIM Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH Mpodeccuu u NpoAoKEeHNE
Ouooruueckoro oOpa3oBaHMsl B OpraHHU3alUsAX CpPeJHEero MpodecCHOHAIBHOIO U BBICIIErO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
i HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Kontpoabubie | IlpakTnyeckue oBpazoBaTeIbHEIe
padoThI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHUE
3 Buonorus kneTku 0.5
4 XuMHYecKasi OpraHu3arysl KICTKH 10
5 Crpoenue u GyHKINUU KIETKU 1
6 OOMeH BelllecTB U MpEeBpallleHne YHEPTHU B KIIETKE
7 HacnencrBennas nadopmanus u peaausanus e€ B KIETKE 0.5
8 JKU3HEHHBIN INKII KIIETKH 1
9 Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 1 15
10 Pa3MHOkeHME U pa3BUTHE OPraHU3MOB 8 15
1 I'enetnka — HayKa O HACJIEICTBEHHOCTH U U3MEHYUBOCTHU 5 0.5 05
OpraHu3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiysi OpraHu3MoOB 4 1 1
16 buoTtexHonorust u CHHTETHYECKAask OMOJIOTHS 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4,5 13




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne (uudgpossbie)
i HaumeHoBaHue pa3aesioB U TeM NPOrPaMMBbI Beero Koutpoabubie | IlpakTnyeckue oBpazoBaTeIbHEIe
padoThI padoThI pecypest
1 3aposkIeHNE ¥ PA3BUTHE YBOJIIOIIMOHHBIX MPEACTABIICHUHN B 4
ounosioruu
2 MukposBontonus U €€ pe3yabTaTbl 14 1 2
3 Makpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3eMJie 15 1.5
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 1
5 DKOJIOTHST — HayKa O B3aHMOOTHOIIICHUSIX (u)praHmiva u 3 05
HaJOPraHU3MEHHBIX CUCTEM C OKpYXKarolllel cpenoi
Opranu3Mel ¥ cpesia OOUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIINI 1 0.5
9 DKoJIOTUA CO0OIECTB. DKOJIOTHYECKHE CUCTEMBI 12 0.5
10 buocdepa — rimobanbHas 3KocucTEMa 6 1
11 UYenoBek u OKpyxaromias cpeaa 6
12 PezepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunyecTBo yacoB

Ne Mara DJIeKTpOHHbIe LU (poBbIE
Tema ypoka Bce | Kontpoa | IIpakTuu
n/n HU3y4YeHUS o0pa3oBaTe/bHbIE
ro padoTsbI padoThI
pecypchbl
1 buosorus kak KOMIUIEKCHas! HayKa M KaK 4acTh 1 05.09 bubnuorexa [JOK
COBPEMEHHOTO O0LIECTBA ' https://m.edso0.ru/863e6122
bubmmoreka [{OK
2 X 7 1 :
WBBIE CHCTEMBI H UX CBOHCTBA 05.09 https://m.eds00.ru/863e6122
bu6moreka [IOK
1 7.
3 YpoBHEBas OpraHU3aIysl )KUBBIX CHCTEM 07.09 httos://m.eds0o.ru/863e6564
Hcropus OTKpbITHA 1 M3y4eHMs KIeTKh. Knerounas bubnuoreka [IOK
4 1 12.09
TEOpHsI https://m.edsoo0.ru/863e674e
MeToapl MOJIEKYSIPHOHN U KJIETOYHON OMOJIOTHH.
[IpakTuueckas padota «M3yueHne METOI0B KJIETOYHOU bubmuorexa [JOK
5 1 0.5 12.09
onostoruu (xpomarorpadust, saekTpodopes, https://m.edsoo0.ru/863e6b72
muddepennnansaoe nenTpudyruposanue, [TLP)»
bu6mmoreka [JOK
6 X i 1 14.09
VIMITEICCII CoCTa IOIeTid https://m.edsoo.ru/863e6b72
7 MuHepasnbHbIe BEeUIeCTBa KIETKH, UX OHOJIOTHYecKas 1 19.09 bubnuoreka [IOK
pOJIb ' https://m.edso0.ru/863e6870
8| MaGoparopaan paors €COBmapyene G 1 05 | 1005 DrOmerealOK
PaTOpHAA p py)KV ' ' https://m.edso0.ru/863e6d5¢
MIOMOIIIBIO KAYECTBEHHBIX PEAKIINI»
bu6mmoreka [JOK
9 i 1 21.09
CoiicTBa, Knaccupukanus U GyHKIHH OEIKOB https://m.edso0.ru/863e6e88
10 Oprannyeckrie BEIECTBA KIETKH — YIIIEBOIbI 1 26.09



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

bubmuoreka [JOK

11 OpraHuuecKue BEeIecTBa KICTKH — JIMITHIbI 26.09 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
H nHoBbie KucyioThl. JJHK u PHK. TOpHast
12 pa}%KciITea «I(/)Icc;e)lozz(})me HJ;[IKJIGI/IHOBBIX JI;IIjSJ(I)(I;)i o 0.5 28.09 bubmmorexa LIOK
BBIZICJICHHBIX M3 KJIETOK Pa3IMYHBIX OPTaHH3MOBY ttps://m.edso0. /8636 766¢
13 Crpoenue u pynkuuu ATO. [Ipyrue 03.10
Hykseosunrpudocdarsr (HTD)
14 CexsenupoBanue JJHK. MeTtopl reHOMUKH, 03.10
TPAHCKPHUIITOMUKH, TTPOTCOMUKH
15 MeTomapl CTPYKTYpHOU OHOJIOTHN 05.10
16 Tuns! knetok. [IpokapruoTrueckas KieTka 10.10
17 Crpoenue ByKapI/IOTI/I'—IevCKOI‘/'I KJIETKH. I:IpaKTquCKaﬂ 05 10.10 bubmuorexa [JOK
pabota «3ydeHne CBONCTB KICTOYHON MEMOpaHbI». https://m.edsoo.ru/863e6d5c
18 [ToBepxHOCTHBIN anmapar KICTKH 12.10 ﬁtifﬁ/?iﬁiﬁﬁ/g 6366088
OnHomMeMOpaHHBIE OPraHOUABI KIeTKU. [IpakTiaeckas
19 pabota «/3ydeHue ABUKEHUS IUTOTIIIA3MbI B 0.5 17.10
PaCTUTEILHBIX KIIETKAX)
[TosryaBTOHOMHBIE OPraHOU b KJIETKH: MUTOXOHJIPUH, bubmuoreka [JOK
20 wiactuael. Jlaboparopras pabora «McciaenoBanue 0.5 17.10 https://m.edsoo.ru/863e6ff0
[UIa3MOJIM3a U JICIUIa3MOJIN3a B PACTUTEIBHBIX KIETKAX) https://m.eds00.ru/863e716¢c
21 HememOpaHHbBIE OpraHOH/IbI KJIETKH 19.10 ];;[ISJSI:I;I/?;ZI;(I)_E).OFIEIS 636766¢
22 Crpoenue u GyHKIMH g1pa 24.10
CpaBHUTENbHAS XapaKTePUCTUKA KIETOK SYKapHUOT.
23 JlaGopaTopHas pabora «/3yueHue CTpoeHus KIETOK 0.5 24.10

Pa3JIMIHBIX OPraHU3MOB»



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

24 KonTtponesHas padota «KuBble CHCTEMBI U X CBOHCTBa» 26.10
AcCCUMUIISITIVS ¥ TUCCUMUIISAIIAS — JIBE CTOPOHBI
o5 MeTabonu3ma. Tunsl oOMeHa BemechB. JlaboparopHas 05 07.11 bubnuorexa [JOK
paboTta «3ydeHue KaTaIuTHIECKONH aKTHBHOCTH https://m.edsoo.ru/863e766¢
(dbepMeHTOB (Ha MpuUMepe aMuIa3bl WIH KaTaia3bl)»
@epMEHTAaTUBHBIN XapakTep peakuuid KIETOYHOTO
26 MeTtabonu3ma. Jlabopartopnas pabora «M3yuenue 07.11 bubnuorexa [JOK
(bepMEHTaTHBHOTO pacIICIICHHs IEPOKCH/IAa BOJOPOIa B https://m.edso0.ru/863e7c98
PaCTHTENHHBIX U )KHBOTHBIX KJIETKAX)
27 ABTOTpOGHBIN TUIT 0OOMEHA BELECTB 09.11
bu6moreka [IOK
28 botociTes 1411 https://m.edso0.ru/863e766¢
29 XemocuHntes. JJaboparopnas pabota «CpaBHEHHE 05 14.11 bubmuorexa [JOK
POIeCCOB (POTOCHHTE3A U XEMOCHHTE3a) https://m.edsoo.ru/863e7c98
AnHaspoOHbBIe OpraHu3Mbl. Bumbl OpoxeHusl.
30 JlabopaTtopHnas pabota «CpaBHEHHE MPOIIECCOB 16.11
OpO>KEHUSI U ABIXaHUS»
31 AspoOHBIE OpraHu3Mbl. JTaIlbl JHEPreTHYECKOT0 0OMEeHa 21.11
32 DHeprusi MeMOpaHHOTO rpajueHTa MpoToHOB. CUHTE3 2111 bubnmuorexa [JOK
AT®: pabora nmpororHoiit AT®-cuHTa3bl https://m.edsoo.ru/863e7dc4
33 Peakiuyn MaTpuyHOro CHHTE3a 23.11 ﬁgSEZT/(;ZI;éZ(Ii).OrIJIS 6367966
34 Tpanckpunius — mMatpuuHbiil cuHTe3 PHK 28.11 ];SSJSI:I;I/(;;ZI;Z(I)_E).OFIEIS 6367966
35 Tpancisuus u e€ sranbl 28.11
36 KomupoBanue amuaokucnot. Pons pudocom B 30.11 bubnuoreka [JOK

onocuHTese 0OeKa

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubmuoreka [JOK

7 A2
3 Opranu3zaiys reHomMa y IpoKapuoT U 3yKapHoT 05 https://m.eds0o.ru/863e7f4a
MonekynsipHble MEXaHU3MbI 3KCITPECCUH T'€HOB Y bubnuorexa [JOK
38 05.12
IYKapUOT https://m.edso0.ru/863e81b6
9| aapeswe. Hpmcnmseosan pasors €Cosmans s 05 | oz | DromoraLOK
P P P A A ' ' https://m.edso00.ru/863e8436
BHUpYCa»
40 BI/Ip}ICHI)je 3a00J1€BaHUS Y€JIOBEKA, KUBOTHBIX, 12.12
pacTeHui.
41 HanoTrexHonoruu B OMOJIOTHH U MEIUILIMHE 12.12
42 JKN3HEHHBIN [INKII KIIETKH 14.12
43 Martpuunsiii cunte3 JJTHK 19.12
44 Xpomocowmsl. JTabopartopHas padota «3yuenune 05 19.12
XpOMOCOM Ha FOTOBBIX MUKpPOIIpENapaTax»
bu6mmoreka [IOK
45 — 21.12
lenerive KISTKIT — MHTO3 https://m.edsoo.ru/863e7dc4
. TI/I61'II>I KnIe_ITog. Ka:no:HHeS: u I_[I/ITOI;I/IHCB. JlaGopaTtopHas o5 25 1o BuGnorexa LIOK
adora «HaOmoaeHre MuTO3a B KJIETKaX KOHYMKA . .
P 8 https://m.edso0.ru/863e796e
KOpeIlKa JIyKa (Ha TOTOBBIX MUKpOIpenaparax)»
bu6mmoreka [JOK
47 P 26.12
CTYIALI USHEHHOTO KA IIeToK https://m.edsoo.ru/863e796e
48 KounTponsnas paborta «buocuntes 6enka. Jlenenue 98.12
KJIETKH
Tkanu pacrenuii. JJaboparopnas pabota «3yuenue bubnunoreka [JOK
49 . . 0.5 09.01
TKaHeW pacTeHUI» https://m.edsoo.ru/863e831e
50 Txanu UBOTHBIX U YenoBeka. JlabopaTtopHas pabota 05 09.01 bubnuorexa [IOK

«M3yueHune TKaHeW KUBOTHBIX)

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7f4a

Opransl. Cucremsl opranos. Jlaboparopras pabota

bubmuoreka [JOK

>1 «/3ydeHre OpraHoB [BETKOBOTO PACTCHUSD) 1 05 1101 https://m.edso0.ru/863e81b6
52 Omnopa Tena opraHu3MoB 1 16.01 ﬁggi?l:zzziﬂﬁlg 6368436
53 JIBM>KEeHUE OpTraHu3MOB 1 16.01
54 [Turanue oprann3MoB 18.01
55 E/Ipiaeip;eqneiiffei(;qux KUBOTHBIX. [TumeBapurensHas 1 93,01
56 JlpIxanue opraHu3MoB 1 23.01
57 JIpIxaHue MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA 1 25.01
58 TpaHCcIOpT BEIIECTB Y OPraHU3MOB 30.01
59 E:;:Be:;amas{ crcTeMa IMO3BOHOYHBIX JKHBOTHBIX H 1 30.01
60 Brinenenue y oprannsmMon 1 01.02
61 3ammTa y OpraHu3MOB 1 06.02
62 NmMmyHHas cucteMa yeaoBeka. 1 06.02
63 PazapaxuMocTh 1 perynsmnus y opraHu3MoB 1 08.02
64 ['ymopasbHas peryasius 1 SHIOKPUHHAS CHCTEMA 1 13.02
KUBOTHBIX U Y€JIOBEKa
65 DopMBbI Pa3MHOKEHHUS OPTraHU3MOB. 13.02
66 [TonoBoe pa3zmMHOXKEHHE 15.02
67 Meiio3 20.02
I'amerorenes. OOpa3oBaHKe U Pa3BUTHE MOJOBBIX
68 kietok. JlaboparopHas pabota «M3ydeHue cTpoeHus 1 0.5 20.02
MOJIOBBIX KJIETOK Ha FOTOBBIX MUKpOIpenapaTax»»
69 WHauBuayalbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1 22.02
70 3akyagka OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JIUCTKOB 1 27.02



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

Poct u pa3zButue xxuBoTHBIX. JJabopartopHas padota

71 «BblsiBIIeHUE IPU3HAKOB CXOJICTBA 3apObILIEH 0.5 27.02
MTO3BOHOYHBIX JKHBOTHBIX)
Pa3mHoenue u pazsutue pacrenuil. JlJaboparopnas
72 pabota «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIIINX 0.5 29.02
pacTeHuin»
73 KonTpomsHas padora «Jlenenue kinetku .OHTOTeHE3» 05.03
HcTopus cTaHOBIICHUS ¥ Pa3BUTHS TCHETUKH KaK HAYKH .
OCHOBHBIC TIOHSATHS 1 CHUMBOJIbI TCHETHUKH. bubmmoreka [{OK
74 0.5 05.03
JlaboparopHas pabota «J[po3o¢uira kak 00BEKT https://m.edso0.ru/863e862
T€HETUYECKUX HUCCIIEIOBAHUI
3aKOHOMEPHOCTH HaCIICOBAHUS MTPU3HAKOB.
75 Mounorubpuanoe ckpemuBanue. [Ipakruueckas padota 05 07.03 bubnuoreka [IOK
"U3ydeHue pe3yapbTaToB MOHOTHOPHIHOTO CKPEIIHBAHHS https://m.edsoo.ru/863e8878
y apo30duiter"
76 [{uTonornyeckre 0CHOBBI MOHOTHOPHIHOTO 12.03 bu6mmoreka [IOK
CKpELIMBaHMs A https://m.edso0.ru/863e89a4
77 AHanuzupyrolee ckpenupanue. Hemonnoe 12.03 bubmuoreka [JOK
JOMUHHPOBAHHE https://m.edso0.ru/863e8c60
UruOpuaHOE CKpenrBanue. [IpakTnueckas padora
78 ill/lsyq:mfe peByJi;TL:TOB ,I[I/IFI/I6[I))I/II[HOFO CerIL)uI/IBaHI/m y 0.5 14.03 bubmmorexa [JOK
https://m.edso0.ru/863e8c60
TPO30PUITBD»
bubmuoreka [JOK
79 [{uTonornyeckne OCHOBBI TUTHOPUTHOTO CKPEITUBAHMS 19.03 https.//m.eds0o.ru/863e8efe
bub6mmoreka [JOK
80 CuemieHHOE Hacjae10BaHUe NPU3HAKOB 19.03 https://m.edsoo.ru/863e8efe
81 XpOMOCOMHasl TEOPHUsl HACJIECTBEHHOCTH 21.03 bubmorexa IOK

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e86f2
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https://m.edsoo.ru/863e8c60
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82 I'eneTnka mosna . 04.04
bubmuoreka [JOK
83 I'eHOTHII KaK I[€JIOCTHASA CUCTEMA 09.04
https://m.edso00.ru/863e9214
I'eneTnyeckuii KOHTPOJb PA3BUTHS PACTCHHUH, JKUBOTHBIX
84 eloBeKa i ’ 05 09.04 Bubmuotexa LIOK
U YEJO0BEK ) -
https://m.edso00.ru/863e9214
KonTtponrsHas padota I'enetnka
bubmmoreka [IOK
85 N3MeHunBOCTE IPpU3HAKOB. BUIBI N3MEHUYNBOCTH 11.04
p A https://m.edso00.ru/863e9336
86 MonudukanoHHas U3MEHYUBOCTh 16.04
BaprannoHHBI psii ¥ BapUallMOHHAsE KpUBasl.
JlabopaTtopHas pabota «lccnenoBanne
87 3aKOHOMEPHOCTEH MOAN(PUKAIIMOHHON N3MEHUYUBOCTH. 0.5 16.04
[TocTpoeHMe BapHAITMOHHOTO PsiJia ¥ BAPUAITUOHHOM
KpHUBOI»
I'enotnnunueckas usMeHUnBOCThL. KomMOMHaTHBHAS
88 18.04
M3MEHYUBOCTH
MyranuonHas ”3MeHUUBOCTh. [IpakTrdeckas padoTa
89 «MyTanuu y 1po30(}uiibl (Ha TOTOBBIX 0.5 23.04
MHKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTALIMOHHOTIO IIpOIIECCa.
90 P t bott 23.04
DOIUreHETHKA U DIIUTEHOMHUKA
I'eneruka uenoseka. [Ipakruueckas padora
01 P pa 0.5 25.04
«CocTaBieHUE U aHAIHM3 POJOCIOBHOI
92 [IpomexxyTouHas aTTecTalus 02.05
MeTtoasl MEAUIIUHCKOI FTeHETUKU. 3HAUECHHUE
93 MEJIMIUHCKON T'€HETUKH B IPEIOTBPAILICHUH U JICUEHUU 07.05

TFeHEeTHYECKUX 3a00JIeBaHUI YeI0BeKa



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OcHoBHble IOHATHS ceneknun. JlaboparopHas pabota

bubmuoreka [JOK

94 «V3ydenue copToB KyIbTYPHBIX PACTEHUI B IOPOJ 1 0.5 07.05 httos://m.eds00.ru/863e9214
JOMAIITHUX KUBOTHBIX)»
Mertonp! cenekumoHHOM padoThl. JlabopaTopHas paborta bubnuoreka [JOK
95 . 1 0.5 14.05
«M3ydeHue METOIOB CEICKIIMH PACTCHHID https://m.edsoo.ru/863e9214
JloCTHXKEHMS CEeNEKIIMU PACTEHUIN U JKUBOTHBIX. bubnuorexa [JOK
96 . 1 14.05
[MpakTrueckas padoTa «[IpuBHUBKa pacTeHHID) https://m.edso0.ru/863e9336
97 CoxpaHeHure, U3y9YeHNE U UCTIOIh30BAaHUE TEHETHICCKUX 1 16.05
pecypcoB
broTexHoMOTHSI Kak HayKa U OTPACib MPOU3BOJICTRA.
98 [TpakTudeckas padota «M3ydeHrne 0ObEKTOB 1 0.5 21.05
OMOTEXHOJIOT I
99 OCHOBHBIE HANpPaBJICHUSI CHHTETHYECKON OMOJIOTHH 1 21.05
100 XpOMOCOMHas ¥ TeHHAasA HWHXKeHepusa. MenuimHcKue 1 93.05
OMOTEXHOJIOTHH
101 HTOroBsIii KOHTPOJIBHBINA YPOK 28.05
102 | [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3AIIMS 3HAHUN 28.05
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 4,5 135

102
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11 KJIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne Mara
Tema ypoxa Bce | Komrtpon | IlpakTuu undposbie
n/n HU3y4YeHUs
ro padoTsI padoThI o0pa3oBaTejibHbIE
pecypchl
1 OpomtononHas Teopus Y. Jlapuna 1
bu6mmoreka [{OK
2 4. 1
Jlpimiyittie CHs! SBOMONHH Br0B 10 . Japsitry https://m.edsoo.ru/863ea20e
3 Bopr0a 3a cyiecTBoBaHue, €CTECTBEHHBIN U 1 bubnuorexa [JOK
HCKYCCTBEHHBIH 0TOOD https://m.edso0.ru/863e9570
4 DopMUPOBAHNE CUHTETUYECKON TEOPUU IBOIIOLINHI 1 bubnmorexa [JOK
pyEp P t https://m.edsoo.ru/863e9cle
5 DTarnbl 3BOJTIOLMOHHOTO MPOIECCA: MUKPOIBOJIIOIUS U 1 bubnuorexa [JOK
MAaKpO3BOIIOLIMS https://m.edso0.ru/863e99c6
6 [onmynsituss — sneMeHTapHasi eAMHULIA YBOJIOLNN 1 bubamorera LOK
Y P S " https://m.edsoo.ru/863e9da4
3akoH reietuyeckoro paBHosecus [x. Xapau, B.
7 Baitn6epra. JlaboparopHnas padora «BrisBieHue 1 0.5 bubmmorexa [JOK
pra. p pu p ' https://m.edso0.ru/863e9ed0
M3MEHUYUBOCTH Y 0CO0€ OJTHOTO BUAA»
bu6mmoreka [JOK
8 Dneme e 1
JICMCHTAPHbIC (akTOPbI DBOTIOLAH https://m.edsoo.ru/863e9fde
bub K
9 Dddext ocnoBatensa. IpdexT OyTbUIOYHOTO TOPIIBIIIKA 1 ht?ps?;r?lf:;zgﬁ 1863e0c1e
10 Murpanuu. M3onsuuu nonyssiuii: reorpadudeckas, 1
Oouosornyeckas
11 EctecTBeHHBII 0TOOp — HanpapJIsoLIMi hakTop 1

OBOJIIOIMH.



https://m.edsoo.ru/863ea20e
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bubmuoreka [JOK

12 Hososoit otoop https://m.edso0.ru/863ea5a6
[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK pe3yibTaT

13 MUKpoa3BoJironuu. JlaboparopHas padora «3ydeHnue 0.5 bubmorexa LHOK
apoMOp(030B ¥ UAHOANANTALNN Y PACTCHUHN M KUBOTHBIX)» nitps://m.edso0.1L/BG3eaGhe
[Ipumeps! npucnocodaeHU Y OpraHu3MOoB:

14 Mopdosoruueckue, Gpu3noIornieckKue, OMOXUMHUYECKHE, 05 bubnnorexa [JOK
noBeeHueckue. JlabopatopHas pabora «IIpucnocobnenus https://m.edsoo.ru/863ea8bc
OpPraHU3MOB U UX OTHOCUTEJbHAS 11€7I€CO00Pa3HOCTDH)

15 Bun, ero xputepun u ctpykrypa. Jlaboparopuas padota 05 bubmuorexa [JOK
«CpaBHeHHE BUAOB 10 MOP(POTIOTUIECKOMY KPUTESPHIO) https://m.edsoo.ru/863ea48e

bubnuorexa [JOK

16 CTpyKTypa Biza https:// m.edso;I ru/863eac2c

17 Bunoo6pa3oBanue kak pe3yabTaT MUKPOIBOIIOIAN bubamorera LOK

https://m.edsoo.ru/863ead44

18 KonTtponbHas padota «OCHOBBI YBOJTIOIIUN)

19 MakposBostonus. [laneoHTon0rnueckue MeTo 1kl U3y4eHus bubnuoreka [IOK
SBOJIIOIUU https://m.edsoo.ru/863eaea2

20 buoreorpaduyueckre MeTOIbI M3y4EHHUS SBOJIIOINN

21 DOMOpHOJIOrMYecKrue U CPaBHUTEIHLHO-MOP(doIornyecKue
METO/IbI U3yYEHHUSI SBOTIOIUU

99 MounekynsapHoO-reHeTHIecKue, OMOXUMHUYECKUE U
MaTeMaTH4eCKUE METO Il U3YYECHHUSI SBOJIOIHH.

23 OO61re 3aKOHOMEPHOCTH SBOJIIOLUH

24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJTIOINH

25 Hayunbie runotessl IPOUCX0KACHUS )KU3HU HA 3emiie

26 JloHay4yHBI€ MIPEACTABICHUS O 3aPOKICHUH KUZHU



https://m.edsoo.ru/863ea5a6
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27 OcHOBHBIE ATaIbl HEOPraHUYECKON IBOJIIOLUN 1
28 I'nunoressl 3apoKaeHUS JKU3HU 1 bubmorexa LOK
p https://m.edsoo.ru/863ea8bc
Ucropus 3emiin 1 metoapl €€ uzyuenus. JlaboparopHas
bubmmoreka [{OK
29 pabota «M3ydyeHue u onrcaHue NCKOTIAEMBIX OCTaTKOB 1 0.5
https://m.edso0.ru/863ea48e
JPEBHUX OPTaHU3MOB)
. bubnuorexa [JOK
30 HadanbHbIe STamsl OpraHMuecKon YBOITOIHH. 1
https://m.edsoo.ru/863eac2c
bubmmoreka [{OK
31 DBOJTIOIHS DYKAPUOT 1
yKap https://m.edsoo.ru/863ead44
OCHOBHBIE ATAITBI 3BOJTIOIUN PACTUTEIHLHOTO MHpA.
32 [TpakTideckas padota «M3ydeHne ocoOeHHOCTEH CTPOCHUS 1 0.5
pPacTeHHIA pa3HBIX OTJICIIOB)
bu6mmoreka [IOK
33 OCHOBHBIE ATaIbI SBOIIOINUN )KUBOTHOTO MHUpPa 1
https://m.edsoo.ru/863eaea2
34 DBOJIIOIHS )KUBOTHBIX. [IpakTiueckas pabora «3ydenue 1 05
0COOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX KUBOTHBIX) '
35 PazButne xxu3HM Ha 3eMIie IO 3paM U TIEpHOIaM 1
36 MaccoBbie BBIMUPaHUSI — 3KOJIOTHYECKHE KPU3UCHI 1
MIPOIILJIOTO
37 CoBpeMeHHBIH KOJOTUYECKHI KPU3UC, €r0 0COOCHHOCTH 1
38 CoBpeMeHHast CUCTeMa OPraHUYECKOTO MPOIILIIOro 1
39 OCHOBHBIEC CUCTEMATHYECKHE TPYIITBI OPraHU3MOB 1
40 KonTtponbHas padota «buosornueckas 3BOJIIOIUS) 1
41 AHTpoToIoTHst — Hayka o 4enoBeke. PazBurue 1 bubnuoreka [JOK

Hpe,[[CTaBJ'ICHI/Iﬁ O MMPOUCXOKACHUHN YCIIOBCKA

https://m.edsoo.ru/863ea8bc
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MecTo 4elIoBeKa B CHCTEME OpraHn4cCKoro Mupa.

bubmuoreka [JOK
42 Jlaboparopnas pabota «/3ydeHne ocoOEHHOCTEH CTPOCHHUS 0.5
patoOpHai p yi p https://m.edso0.ru/863ea48e
CKeJleTa 4eJIOBEKa, CBSA3AHHBIX C TIPSIMOXO0XKICHUEM)
43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a brbmmorexa LOK
y p https://m.edsoo.ru/863eac2c
44 CooTHoIICHHE OMOJOTUYECKUX M COITUATBHBIX (DAKTOPOB B bubnuorexa [JOK
AHTPOIIOreHE3e https://m.edsoo.ru/863ead44
45 OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a
bubmmoreka [{OK
46 [TaneoreHeTrKa U MajJecoreHOMUKA
https://m.edsoo.ru/863eaea2
47 DBOJTIOIUS COBPEMEHHOTO YelloBeka. M TUCITUTUTMHAPHBIC
METO Tl AaHTPOTIOJIOTHH
48 Yenoseueckue pacsl. [Ipaktuueckas padota «/3yuenue 05
HKOJIOTMYECKUX aJalTalli YeIoBeKa» '
49 MexaucIuIIMHApHBIC METOABl AaHTPOTIOJIOTHH
50 3aporKIeHNEe U Pa3BUTHE IKOJOTUH
51 Mertoapl skonoruu. JlaboparopHas padota «3yueHue 05 bubnuoreka [JOK
METOJOB YKOJOTMUECKUX UCCIIEI0BAHUID) ' https://m.edsoo.ru/863eafec
. bu6mmoreka [JOK
52 3HaueHue KOJIOTUYECKUX 3HAHUMN I YeJI0OBEKa
https://m.edsoo.ru/863eb10e
bubmuoreka [JOK
53 DKojoruueckue paxkTopel
¢ P https://m.edso0.ru/863eb348
Abuotuueckue pakTopsl. CBET KaK HKOJIOTUYECKUH (HaKTOoP.
54 JlaGoparopnas paboTa «BplsBieHHE TPUCITOCOOIECHUI 0.5
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnueckue pakTopsl. Temneparypa Kak IKOJIOTHUECKUN
bu6mmoreka [JOK
55 ¢axtop. JlabopaTopHas paborta «BrisiBieHHE 0.5

MPUCTIOCOOICHUI OPraHM3MOB K BIUSHUIO TEMIIEPATypPhD»

https://m.edsoo.ru/863eb46a
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Abuotrueckue (HakTopbl. BiaXHOCTh KaK 3KOJOTUYECKHIA

56 aktop. JlabopaTopHas paboTa « AHATOMUYECKHE 0.5 Bubmmorexa LIOK
g)CO6€}II)HOCTI/I }I:aCTEHI/Iﬁ I1?13 Pa3HBIX MECT OOMTAHUS» nitps://m.edsoo.1/863eb40
bubnuorexa [JOK
> Cpeabt OOHTAHis OPraHH3MOB. https://m.edsocI)_.[ ru/863eb5fa
58 Buonornyeckue putmMsbl
59 KuzHeHHbIe POPMBI OPTaHU3MOB
bubnuorexa [JOK
60 buotirieckie ¢akToph https:// m.edsocl)_.[ ru/863ebb5e
61 3HavyeHNe OMOTUYECKUX B3aMMOICUCTBUH ISt bubmuorexa [JOK
CYIIIECTBOBAHUS OPTaHU3MOB B Cpe/ie OOUTaHUS https://m.eds00.ru/863ebd16
62 DKOJIOTUYECKHE XapaKTEPUCTUKU TOYIISIIIH
63 OcHOBHBIE TIOKA3aTeNN MOMYJISIIAN; YACIEHHOCTD, bu6moreka [IOK
IJIOTHOCTb, BO3PACTHAs U MOJIOBAsi CTPYKTYypa https://m.edsoo.ru/863ebale
64 OcHOBHbIE TIOKa3aTeNN MOMYJISALUN: POXKIAEMOCTh, IIPUPOCT,
TEMII POCTa, CMEPTHOCTh, MUTPALIH
65 DKOJIOTHYECKast CTPYKTYpa MOMYIISILIUU
66 JlnHaMuKa TOMYJISIIUY U €€ perysius
67 Kpussie pocra uncnenHoctu nonynasiuuu. Kpussie
BBIKMBAHUS
68 KonTtponsHas padota «OCHOBBI KOJIOTHI»
69 Dkonoruveckas Huia Buaa. JlabopatopHas padorta 05 bubnunoreka [JOK
«[IpucrocoOIeHHs CEMSH PACTCHHUI K PACCEIICHUIO) https://m.edsoo.ru/863eafec
70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPALINIA dKUBOTHBIX Bu6mmorexa LIOK
https://m.edsoo.ru/863eb10e
71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3 Et?i?;;f:;igﬁg%em%
72 DKocucTeMa Kak OTKPBITasi cHcTeMa



https://m.edsoo.ru/863eb46a
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bubmuoreka [JOK

73 KpyroBopoT BemecTB 1 MOTOK 3HEPTUU B IKOCHCTEME httos://m.edsoo.ru/863eb46a
74 OcHOBHBIE TOKA3aTENN IKOCHUCTEMBI bubmorexa LHOK
https://m.edsoo.ru/863eb46a
75 DKOJIOTHYECKUE MTUPAMHUIBI bubnmorexa LHOK
https://m.edsoo.ru/863eb5fa
76 N3menenust cooO11ecTB — CyKIECCUU
77 [Ipupoansie 3KocHCTEMBI. DKOCUCTEMBI 03€P U PEK.
78 DKOCHUCTEMBI MOPEH U OKEaHOB. DKOCUCTEMBI TYH/IP, JIECOB, bubnuoreka [JOK
CTeneH, MyCThIHb https://m.edsoo.ru/863ebb5e
79 AHTPOTIOTEHHBIC SKOCUCTEMBI bubmorexa [TOK
https://m.edso0.ru/863ebd16
80 Ypoboskocucremsl. [Ipaktudeckas padora «M3yuenue u 05
omMcaHue ypOOIKOCUCTEMBD
81 3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX bubnuoreka [IOK
B3aMMOJICCTBHII OPraHW3MOB B 3KOCUCTEMAaX https://m.edsoo.ru/863ebale
MexaHn3Mbl BO3JIEHCTBUSA 3arPsI3HEHUIN Pa3HbIX TUIIOB Ha
82 cyOOpraHM3MEHHOM, OPTraHU3MEHHOM, HOMYISIIUOHHOM U
HKOCUCTEMHOM YPOBHSIX
83 KontponbHas padota «M3mMeHeHust cooO1mecTB»
84 buocdepa — obuierianerapHas 060j104yka 3emiu . Y4yeHue bubnnoreka [JOK
B. U. Bepnajnckoro o 6uocdepe https://m.edsoo.ru/863eafec
85 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChepsl Et?i?;;f;igr?};%ebloe
86 KpyroBopoTsl BeliecTB U OHOT€OXUMHYECKUE ITUKIIBI Bubmmorexa LIOK
https://m.edso0.ru/863eb348
87 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIH
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bubmuoreka [JOK

88 YeToifuBocTs Gnocgepet 1 https://m.edso0.ru/863eb46a
89 DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI 1 bubmorexa LHOK
https://m.edsoo.ru/863eb46a
bubnuorexa [JOK
%0 Hpowmezyroutast artectanits 1 https://m.edsocI)_.[ ru/863ebSfa
91 AHTpOHorUeHHoe BO3JICHCTBHE HA PACTUTEIBHBIA U 1
KUBOTHBIH MUD
92 Oxpana npupo/sl. BozneiictBue uenoseka Ha 6uochepy 1
93 OcHOBHBIE IPUHLIUITBI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA 1 bubnuoreka [IOK
U IIPUPOIBI https://m.edsoo.ru/863ebb5e
94 PannoHansHOE IpUPOAOIIONB30BAaHUE U COXPAHEHUE 1 bubnuoreka [JOK
OMOJIOTHYECKOT0 pa3HO0Opasus 3emiin https://m.edso0.ru/863ebd16
95 O6006menue mo Teme «MUKpPOIBOIIONHUS U €€ PE3yJIbTAaThI 1
96 O6006menue mo Teme «MakpodIBOIOIHUS U €€ PEe3yJIbTAaThI» 1 ng:;ﬁf;igﬁg 63ebale
97 O606mmenue mo Teme «IIpoucxoxaecHNe U pa3BUTHE KU3HU 1
Ha 3emiie»
08 O6061mmenue o teme «IIpoucxoxaenue yenoBeka — 1
aHTPOIIOTEHE3»
99 O6006meHue o TeMe «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIIECHUSIX OPTaHU3MOBY
100 O0606menue mo Teme «OpraHu3Mbl ¥ cpeia 0OUTaHUS 1
101 O60061eHue o TeMe «IKOJIOTHs BUJOB U OIS
102 O6o06menne no Teme «buocdepa — rmodanpHas 1

OKOCHUCTEMaA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

YMK B.b. 3axapos, C. I'. MamonToB, H.U. Conun, E.T. 3axapoBa.-4-e u3J., CTepEOTHIL., YTIyOICHHBIH
ypoBeHb. | 1 ki1.:yueOnuk.-M.: poda, 2018.- 256¢

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

buonorus: CripaBounuk mkossHuKa U cTyaeHta/Ilon pen. 3.bpema u M.Meiinke; [1ep. ¢
HeM. — 3-¢ u3n., crepeoturt. — M.: [Ipoda, 2003, ¢.243-244.

N.H.ITonomapéra, 1.B.Hukonaes , O.A.Kopuunosa buonorus Meroaunueckoe nocodue
M.: Benrana-I'pad , 2013 r

Msrkosa A. H., Komuccapos b. JI. «Metonuka oOyuenus oOrieit ouonorun» M.,
«IIpocBemenue

«OmnopHbIe KOHCIIEKTHI TI0 6uosoruny». Mocksa, « UIHOPA-M», 2000

Metonuka npenogaBaHus ouosoruu: yueonux/ M. A. fxynues, 1. ®@. Mapkunos, A. b.
Pyuun. — Mocksa: Akanemus, 2014. —332 c.

O6mras 6uonorus u Mukpoouosorus: yaeonoe nmocooue / A. 0. Ilpocexos. — CaHKT—
[TerepOypr: Ilpocnekt Hayku, 2012. — 318 c.

O6mas 6uonorus. [Ipaktuxym: yaeonoe nocooue / H. [1. JIucos, B. M. Kamanu. —
Munck: BI'TY, 2012. — 245 c.

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

JucranmuonHas mkoja http://moodle.dist-368.ru/

denepanbHbIN 1IEHTP HHPOPMAITMOHHO — 00pa3oBaTebHBIX pecypcoB (DILIOP)
http://fcior.edu.ru

Enunas KOJUTCKITUS (G poBBIX 00pazoBaTeNbHBIX pecypcoB (EK)
http://schoolcollection.edu.ru

denepanbHblil mopran «Poccuiickoe obpasoBanue» http://www.edu.ru
Poccuiickuii 06meoopaszoBaTensHbiil moprain http://www.school.edu.ru
®enepanbhblil mopran «MHMOPMAIIMOHHO - KOMMYHUKAITHOHHBIC TEXHOJIOTHU B
obpaszoBanumy» http://www.ict.edu.ru

Poccuiickuii mopran oTKpeIToro oopasosanus http://www.openet.edu.ru
®ectuBanp yueHnueckux padot «lloprdommo» («IlepBoe ceHTAOPsD)
https://portfolio.1september.ru

http://www/science.up-lif.ru/biologiya--klass.html

HucranunonHoe obyuenue (https://6schoolgai.ucoz.ru/)


https://portfolio.1september.ru/

Hrorosas padora no ouoJsioruu B 10 Kiacce.

[losicHuTenpHas 3anucka
K UTOTOBOIM KOHTPOJIBHOH paboTe mo 6uonoruu
10 xmacce (mpouIbHBIN YPOBEHB)
Pabora mpennasHaueHa i1l K'TOroBOro KOHTpouis yuanmxcs 10 kiacca, M3y4arommx OHOJIOTHIO TI0
yueOHuky B.b.3axapos, C.I'.MamonTtoB «buosnorus. O6mias 6uonorus. [IpodunbHbI YpOBEHB ».
KWM Bxirodaet nBa BapuanTa. Ha BeimonaeHne paboTsl o 6uonoruu orBoautces 45 munyt (1ypok).
PabGoTta cocTouT u3 3 yacTei, BKiIrovaromux 20 3agaHui.

B Tectax nmpencraBieHbl pa3HOOOpa3HbIe 3a1aHUs IO TEMaM:
Yacte A coxepxur 15 3amanuii (A1-Al5) ¢ BBIOOpOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX
6a30Boro ypoBHs ciokHocTH (1 3amanue-1 6am).

Yacre B coxepxur 3 3amaHus ¢ BHIOOPOM HECKOJBKUX BEPHBIX OTBETOB, HA YCTaHOBJIEHUE
COOTBETCTBHUSl U OIPE/ACICHUE MOCIEeI0BATEIPHOCTH OMOIOTHYECKUX OOBEKTOB, MPOLIECCOB M SIBICHUI.
OTH 3a/1aHUS OBBILIEHHOT'O YPOBHsI CI0KHOCTH (1 3aganue-2 6asia).

B1 - ymenue npoBoiuTh MHOKECTBEHHBIN BBIOOD;
B2 - ymeHue ycranaBiaMBaTh COOTBETCTBUE;
B3 - ymeHue onpenensaTs Nociae10BaTeIbHOCTH OMOI0IrHYECKUX IIPOLECCOB, SIBICHUM.

Yactb C comepxut 2 3aaHus ¢ pa3BepHYThIM 0TBETOM (1 3amanue-2 6amna).
MakcumaabHOe KOJIU4ecTBO 6a/LI0B - 25

Kpurepun ouneHuBanusi

«5» (22-25 6amnnoB)
«4» (17-21 6annoB)
«3» (10-16 GamoB)
W@2» menee 10



IMpome:xkyTounas aTrectanus ( KOHTpoJbHasi padora ) mo omosorum st 10 kiaacca

Bapuanr 1
YpoBenb A

K raoscoomy 3adanuio (A1-A15) oanvl sapuanmuvl 0omeemos, 00ur u3 HUX NpasuIbHull. B O1ank omeemoeg 3anuwume
MOJIbKO HOMEP npaesulibHoco omeemada.
Al. Ilpu ckpemyiBaHNH AOMHUHAHTHBIX 1 pellecCHBHBIX 0co0eil mepBoe rudpuaHoOe MOKOJIeHNe eANHO00Pa3HO.
Yem 310 00BsICHAACTCA?
1) Bce 0c0OH UMEIOT OMUHAKOBBIN T€HOTHII
2) Bce 0cO0M UMEIOT OIMHAKOBBIH (PEHOTHIT
3) Bce 0cO0M UMEIOT CXOJICTBO C OJIHUM U3 POAUTEICH
4) Bce 0COOM KHBYT B OJIMHAKOBBIX YCIOBHUSIX
A2. I'1aBHbBIH NPU3HAK KUBOT0 —
1) nBwkeHue
2) yBeIUYEHHE MACChI
3) o0OMeH BelEeCTB
4) pacnana Ha MOJIEKYJIBI
A3. B nmpoOupke c¢ pactBopoM Xxjopodguiaia (oTOCMHTe3 He NMPOUCXOAUT, TAK KaK IJsl 3TOro mpouecca
Heo0XoauM Ha0op GepMeHTOB, PACTIOJI0KEHHBIX HA
1) xpucTax MUTOXOHIpUIl
2) rpaHax XJOpOILUIaCTOB
3) DSHAOIIA3MATHYECKO CeTH
4) mIa3MaTHYecKoi MeMOpaHe
A4. UndopManoHHYI0 (PYHKIUIO B KJIeTKe BbHINOJHAIOT
1) Oenku
2) IUIHIBL
3) yrueBoab
4) HYKJICHHOBBIC KHCIIOTHI
AS. IIpu reHOMHBIX MYTAIMAX POUCXOASAT U3MEHEHUS
1) dwmcma XpOMOCOM B T€HOTHITE OCOOH
2) CTPYKTYpBI SACPHBIX XPOMOCOM
3) coyeraHus HyKIeOTHAOB B Mosiekysie JJTHK
4) MexaHH3Ma KPOCCHHTOBepa B mpodase meiiosa
A6. Kakoe U3 nepeyscJIeHHbIX 3200/1€BaHNI YeJI0BeKA BHI3BAHO HEKJIETOYHBIMM (POPMaMM KH3HH?
1) Crma
2) TybOepkyies
3) nm3eHTepus
4) xonepa
A7. Kakasi Hayka u3y4aeT BJMsIHHE 3arPSA3HEHMI HA OKPYKAOLIYI0 cpeny?
1) anaTomus
2) TeHeTHKa
3) OoraHuka
4) skonorus
A8. Pacrenue mnoriomaer H3 OKpY’Kalmieil cpeabl BOAy W YIJEKHCJIBINH ra3, KOTOpble B THpolecce
(oTocuHTE3a HCIOIB3YIOTCH B KaUecTBe
1) karanM3aTOpOB XMMHYECKHX PEaKIIUit
2) KOHEYHBIX MPOIYKTOB JIbIXaHUSI
3) HMCXOIHBIX ITPOIYKTOB OOMEHA
4) HCTOYHHMKOB SHEPTUH
A9. O0MeH BelIeCTB MeKIY KJIETKOH U OKPY:KAK0IIel cpeaoii peryaupyercst
1) nmasmaruueckoit MeMOpaHon
2) DBHIOIUIA3MATHYECKOH CEThIO
3) spepHOI 000I0YKOI
4) 1mromIa3mMoi
A10. DHepreTnyecKkne CTAHIIUM KJIETKH — 3TO
1) pubGocomsr
2) XJIOpOILIACTHI
3) MHUTOXOHIPUHU
4) nU30COMBI
All. IlmacTudeckuii o0MeH He MOKeT MIATH 0e3 JHEPreTHYeCKOro, TaK KaK JHepreTHYecKuii oOMeH
MOCTaBJIAET /sl MJIACTHYECKOT0
1)6oratbie sHeprueit Monekyibl ATD 3)KHUCIOPOT LTSl PEaKINii PACIICTIICHHSI
2)epMeHTBI 17151 yCKOPESHUS PeaKIHid 4)HeopraHMYEeCKUE COIU B KUCTIOTHI



A12. Kakue ¢opMbl :KM3HH 3aHUMAKOT MPOMEKYTOUHOE MOJI0KEHNE MEXKTY TeJIaMU KMBOH U HeKUBOM

NpUpoaAbI?

1)
2)
3)
4)

BUPYCHI
Oaktepun
JIMIIAHUKH
TpuObI

A13. Kakoii BUpyc HapymaeT padoTy MMMYHHOIH cHCTeMBbI Yesl0oBeKa?

1)
2)
3)
4)

MIOJIMOMHEITUTA
OCIIBI

rpunmna

B4

Al4. KakoBbl 0c00eHHOCTH MOTU(PUKAITMOHHONH H3MEHYMBOCTH?

1
2)
3)
4)

MPOABIIACTCA Y Ka)KI[OI)'I ocobu HUHIAWBUAYAJIbHO, TaK KaK U3MCHACTCA I'CHOTUIL
HOCHUT HpI/ICHOCO6I/ITeJ'II)HI)II‘/JI XapaKTep, TCHOTHII [IPHU 3TOM HE U3MCHACTCA

HC UMCCT HpI/ICHOCO6I/ITCJ'II>HOFO XapakTepa, BeI3BaHa USMCHCHHUEM I'€HOTHIIA
MNOAYNUHACTCA 3aKOHAM HACJICACTBCHHOCTH, TCHOTHUII ITPU 3TOM HE€ U3MCHACTCA

AlS. Yasoenue JHK npouncxonur

1)
2)
3)
4)

B IIpodaze MUTO3a

B aHaa3ze MUTO3a

B UHTep(daze MuUTO3a
B MeTadasze MUTO3a

Yposens B
B1. Bvibepume mpu éepnvix omeema u3 uiecmu

[TonoBoe pasMHOXKEHHE, B OTIUYUE OT OECIIOINOro,

1)
2)
3)
4)
5)
6)

CBOMCTBEHHO KaK PaCTCHHUSAM, TaK U MO3BOHOYHBIM )KUBOTHBIM
BCCT K ITOSABJICHUKO HOBBIX KOM6I/IH3HI/II71 T'€HOB B IIOTOMCTBEC
SIBJISIETCST BOJIFOIIMOHHO 00JIee IPEBHUM

COMPOBOKIACTCS TAMETOT€HE30M

CIOCOOCTBYET Pa3BUTHIO OOJIBIIIOTO YKCIIA TOUSPHUX O0CO0eH
XapaKTEePHO TOJBKO IS TIPOKAPHOTHUCCKUX OPTaHU3MOB

B2.Yemanoeume coomeemcmeue mesrcoy cooepicanuem nepeozo u 6mopozo cmoioyos.
Bnuwume ¢ mabauyy yugpet 6vibpanuvix omeemos

OPHU3HAKH raMCTOIr¢HE3a BHUBI TaMETOTCHE3a

1)
2)
3)
4)

5)
6)

00pa3yroTcs AHLEKICTKH A. OBorenes
00pasyroTcst CriepMaTO30HIbI

00pa3yroTcs YeThIpe OJINHAKOBBIE TaIIOWAHbIE KIETKH
00pa3yroTcs 0/Ha KpyITHAs KJIETKA U TPU MEITKHe B. Cniepmarorenes
(HampaBUTENLHBIC TEINHIIA)
00pa3zoBaBIIMECs KJICTKH MTOABUKHBI
00pa3oBaBIIHECs KJIETKH HEMOIBUKHBI

B3. YcTaHoBuTe noc/jie10BaTeIbHOCTD NMpoLEeCCOB B NEPBOM JICJICHUHA Melo3a

A. crnmpanuzanys XpoMocoM
B. oOpa3oBaHue BepeTeHa JeeHUS
C. KOHBIOTaIMs TOMOJIOTUYHBIX XPOMOCOM
D. pacxoxIeHHe TOMOJIOTHYHBIX XPOMOCOM
E. kpoccunrosep — oOMeH reHaMH
F. ynBoenne JIHK

Yposens C

Jlatime noanwitl c60600HbIL OMEEM HA BONPOC:

C1l. O0bsacHUTE, TOUEMyY TTPU HAHECEHHUHU TIEPOKCHJIa BOJIOPO/Ia Ha CPe3 ChIPOTro KapTodenns aKTUBHO
BBIICJISICTCS KMCIIOPO/I, & ITPU HAHECEHHUHU Ha CPe3 BapeHOro KapTodess BhIACICHUS KUCIOPOIa HEe
HaOJroaeTcs.

C 2. Kak BHI CUHUTACTEC, B UEM 3aKJIIIOYACTCs OITIaCHOCTh 6J'II/I3KOpO,ElCTB6HHBIX 6paKOB?



HTorosasi KOHTpoJbHAsA padora no omoJiorum s 10 kiacca

Bapuanr 2
YpoBenb A
K xaocoomy 3adanuro (AI1-A15) oanvt sapuanmel omeemos, oOuH u3 HUX NPaeulIbHbil. B Onank omeemos
3anuwume mMoOJILKO HOMEP NPABUILHO20 OMEemd.
Al. Ilpu ckpemiMBaHMHU ABYX MOPCKHX CBHHOK C YepPHOH IIEPCTHI0O (IOMUHAHTHBIN NPHU3HAK) MOJYy4YeHO
NMOTOMCTBO, CPeAH KOTOPOro 0co0H ¢ 0eJ1oii mepcThIo cOCTABUIN 25%. KakoBbI reHOTHIIBI poauTesIei?
1) AAxaa;
2) Aax AA;
3) Aax Aa;
4) AAx AA.
A2. be3 MHTO03a HEBO3MOKEH MPOLIECC
1) oOmeHa BelecTB
2) pocra opraHmzMa
3) OILIOZOTBOpPEHHS
4) KpoccHHTOBepa
A3. O cxoacTBe KJIETOK 3yKApHOT CBHAETEJIbCTBYET HAJTHYNE B HUX
1) smpa
2) IUIacTun
3) 0001I0YKH U3 KIIETUATKH
4) Bakyoueii ¢ KI€TOUYHBIM COKOM
A4. Yto siBJIsieTcss MOHOMepOM Oesika?
1) rauKoreH
2) TIII0KO3a
3) aMHUHOKHCIOTEHI
4) HYKJICOTUIBI
AS. UcTOYHHKOM YIJIEPO/a, HCIOJIb3YEMOr0 PACTEeHHSIMHU B npouecce GoTocMHTE3a, CIY:KAT MOJIEKYIa
1) yrosbHO# KUCIOTBI
2) yraeBomopoaa
3) monucaxapuaa
4) yIJIEKUCIIoro rasa
A6. CBeroBas ctaausi (pOTOCHHTE3a IPOTEKAET
1) B uuTOMIA3MeE
2) B TpaHax xJoporiacra
3) B pubocomax
4) B MHTOXOHIPHUSIX
A7. MoJexyibl AT® BbINOJHSAIOT B KJIeTKe (PYHKIUIO
1) szamuTHYIO
2) KaTaTUTHYECKYIO
3) aKKyMyJasTOpa SHEPTHH
4) TpaHCIOpTa BEIIECTB
A8. T'uaponTHYeCcKOe paciienienne BbICOKOMOIEKYISIPHBIX BELeCTB B KJIeTKe MPOUCXOANT B
1) nm3ocomax
2) pubocomax
3) xuoporiacTax
4) 3HIOMITa3MaTHYECKON CETH
A9. CTpoenne U pyHKIHH MIa3MaTHYECKOH MeMOPaHbI 00YCI0BJIEHbI BXOASIIUMH B €€ COCTaB MOJIEKYJIaMH
1) ramMKoreHa u Kpaxmania
2) IHKwu ATO
3) 0eNKOB ¥ JUITHIOB
4) KIETYaTKH U TITIOKO3bI
A10. OpranusmMsl, KOTOPBIM AJIs1 HOPMAJTBHOI JKM3HeAeATeJbHOCTH He00X0IUMO HAJIMYHEe KHCJI0Poda B cpejie
00UTaHUsl, HA3BIBAIOT
1) aspobamu
2) aHadpobamu
3) rereporpodamu
4) aBrotpodamu
All. K ocHOBHBIM NPMYHHAM KOMOMHATHBHON H3MEHYNBOCTH HE OTHOCST
1) pexOMOHMHAIMIO TCHOB B MPOIIECCE KPOCCHHIOBEPA
2) HE3aBHCHMOE PACXO0XICHHUE TOMOJIOTHYHBIX XPOMOCOM B Mei03¢e
3) BO3IEiCTBHE YCIOBUI BHEIIHEN CpPeIbI
4) ciyuaifHyl0 BCTpedy raMeT MpH OIUIOAOTBOPEHUU



A12. Koin4ecTBO rpyNI CleNJIEHHsI TeHOB Y OPraHW3MOB 3aBHCHT OT YHCJIA
1) map roMOJIOTHYHBIX XPOMOCOM
2) aIeJbHBIX TEHOB
3) JIOMHMHAHTHBIX TCHOB
4) wmonexyn THK B simpe kimeTku
A13. B yciioBusix Tponnyeckoi AQpuku y kanmyctsl He o0pa3yrorcst kouanbl. Kakas ¢opma n3amenunBoctu
MPOSIBJISIETCSI B JAHHOM CJIy4ae?
1) wmyTtamroHHas
2) KOMOWHATHBHAs
3) MoauduKanuoHHAas
4) 1mTOIIa3MaTHYECKas
Al4. CuHTe3 0eJIKa OTHOCHTCSI K PeaKIusiM
1) dorocunTesa
2) JbIXaHHS
3) acCUMUIAINH
4) IUCCUMUIISIIIAN
AlS5. B anagasze MuTO03a NPOMCXOAUT
1) yaBoeHHE XPOMOCOM
2) IecIHpaIn3alns XPOMOCOM
3) pacxoKaeHHe XPOMATH/T
4) cnmpamM3anus XpoOMOCOM

Yposens B
B1. Bvibepume mpu éepnvix omeema u3 uiecmu

151 0poKapuOTHOM KJIETKU XapaKTepHO HAIMYUE
1) pubocom
2) MHUTOXOHIPUI
3) odopmiteHHOTO SIpa
4) mIa3MaTHYeCcKOd MeMOpaHbI
5) osHEOMIA3MAaTHYECKOIl CeTH
6) ommnoit kombieBoit JJHK
B2.Yemanoeume coomeemcmeue mestcoy cooepicanuem nepeozo u 6mopozo cmoidyos.

XapaKTEPUCTHKA PAa3MHOKEHHS Croco6

1)ITpOMCXOANT C TIOMOIIBIO OPTAHOB, UX YaCTEeH U OTAETBHBIX A. Becnosoe
KJIETOK

2)OCYIIECTBISIETCS TPU YYaCTUH TaMeT

3)HOBBIEC OPTaHU3MEBI COXPAHSIFOT OOJIBIIIOE CXOJICTBO C B. ITonoBoe
MaTEepUHCKUM

4)1cronb3yeTcs YEIOBEKOM TSl COXPaHEHHS y TIOTOMCTBA
[EHHBIX MCXO/IHBIX IPU3HAKOB

5)HOBBIE OPTaHU3MBI PA3BUBAIOTCS U3 3UTOTHI

6)ITIOTOMCTBO COYETaeT B ce0e MPU3HAKK MAaTEPUHCKOTO U
OTIIOBCKOT'O OPraHH3MOB

Bnuwiume ¢ maoauyy yughpot 6b10pannvlix omeemos

B3. Ycmanosume nocnedosamensnocms 3manog Inepzemuieckozo oomena
pacrierieHre OMOIIOMMEPOB 0 MOHOMEPOB

MOCTYIICHUE OPTAaHNYECKUX BEIECTB B KIETKY

OKHCJICHUE MTUPOBUHOTPATHON KUCIOTHI JO YTIEKUCIOTO Ta3a U BOJbI
pacuienieHre TJII0KO3bI 10 MUPOBUHOTPAAHON KUCIOTHI

CHHTE3 IByX MoyieKyn AT

cuHTe3 36 Monekyn ATO

mmoow>

Yposens C
/laiime nonnolii c60000HbLII OMEEem HA BONPOC:

C1. Yewm kieTKa >KUBOTHBIX OTIMYAETCS OT PACTUTEIHHOMN KIETKH MO CTPOSHHIO?

C2. [pexarmonoxkuTe, 9TO NPOU30IIET, eClTi Ha 3eMIIe HCUE3HYT BCe OaKTepHH.
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HNrorosas KOHTPOJIbHAA pa60Ta 110 OMOJIOTHH

JlaTta npoBeaeHus:
Knacc:

g 10 kimacca

DaMuIInsL, UM y4alerocs:

Bapmuasnr -
Homep OtBer Homep OTtBer
3aJaHus 3aaHus
Al A9
A2 Al0
A3 All
A4 Al2
A5 Al3
A6 Al4
A7 AlS
A8
Bl
B2
B3
Cl

C2




Hrorosas KOHTPOJIbHadA paGOTa o OMOJIOTHH

11 kaace
1 BapuanT
B uactu A k kaxaoMy 3aJaHUIO IPUBOIUTCS 4 OTBETA, OJIMH U3 KOTOPHIX BEPHBII
A 1.Cpeny nepeyncieHHBIX TPUMEPOB apoMOP(H0o30M SBIISETCS
1. Tlnmockas ¢opma Tena y ckata
2. TIoKpOBUTEIBCTBEHHAS OKpacka y Ky3HEUHKa
3. UerpIpexkaMepHOE Cep/le y MTHUI]
4. Pepykuus NuieBapuTEIbHONW CUCTEMBI y TAPA3UTHUECKUX YEPBEH
A 2. buosiorudeckast 3BOJIOLUS — 3TO MPOIIECC
1. WnauBumayanbsHOTO pa3BUTHS OpraHU3Ma
2. Vctopudeckoro pa3BUTHSI OPTAHUIECKOTO MUpPa
3. DMOpHOHATBFHOTO Pa3BUTHUS OPraHU3Ma
4. VYnay4imieHus U cO3JaHUsI HOBBIX COPTOB PACTEHUHN M MIOPOJI AKUBOTHBIX
A 3.B oTBeT Ha YBETUYCHUE YHCICHHOCTH MOMYJISIIUN KEPTB B IOMYJISAIUNA XUITHUKOB MPOUCXOTUT
1. VBenudeHnue unciaa HOBOPOKICHHBIX 0COOEH
2. YMEHBIIIEHUE YHCIIa IMOJIOBO3PEITBIX 0COOCH
3. VYBenuueHHe 4nciIa KEHCKHX 0COOEH
4. YMeHbIIICHHE YnciIa MYKCKUX 0coOei
A 4.K npruyrHaM 3K0JIOTUYECKOTO KPU3UCA B COBPEMEHHYIO 3M0XY HE OTHOCUTCS
1. PamumoHanpHOE MPUPOIOTIONHE30BAaHUE
2. CTpouTeNnbCTBO TUIOTHH HA PeKax
3. CenbCcKoX03siiCTBEHHAS NeATEILHOCTD YeIOBEKA
4. TlpoMsllieHHas OeSTENbHOCTh YeloBeKa
A 5.0npeneneHHBIN HAOOP XPOMOCOM y 0COOCH OJJTHOTO BHUJIa CYUTAIOT KPUTEPHEM
1. ®usnonoruuecKkum
2. Mopdomornueckum
3. Tenetnueckum
4. BHOXUMHUYECKUM
A 6. OT60p 0c00€H C YKIOHSIIOUUMHUCS OT CPEIHEH BEIIMUMHBI MPU3HAKAMH HA3bIBAIOT
1. JIBmxymum
2. Meroaunueckum
3. Crabuam3upyronmm
4. MaccoBbIM
A 7. OCHOBY €CTECTBEHHOTO 0TOOpa COCTaBJISET
1. MyranuoHHBIN TIpoLece
2. Bunoo0OpaszoBanue
3. buonoruueckwuii mporpecc
4. OTtHOCUTENbHAS MPUCTIOCOOICHHOCTh
A 8. Ha xakoM 3Tarie 3BOJIIOLIMH YeTTOBEKa BEAYIIYIO POJIb UTPAIH COIMANIbHBIE (DAKTOPHI
1. JlpeBHeWIINX JrOACH
2. JlpeBHUX JrO1eH
3. Heannepranbles
4. KpomaHbOHIIEB
A 9. BunoBas cTpykTypa OMOT€0IIeHO3a Jieca XapaKTepu3yeTcs
1. SpycHBIM pacmoioKeHHEM KUBOTHBIX
2. Yucnom 3KOJOTUYECKUX HUII
3. PacmpeneneHuem opraHu3MoB B TOPU30HTAX Jieca
4. MHoroob6pa3uem 0OUTAIONIUX B HEM OPraHU3MOB
A10. buoreoneHo3 cYUTAIOT OTKPHITOM CUCTEMOM, TaK KaK B HEM MOCTOSIHHO MTPOUCXOAUT
IIpuTok sHEprUn
Camoperynsanus
KpyrosoporT BemiecT
Boprba 3a cymiectBoBaHme.

el N =



B 3apanusx B 1 — B 2 BoiOepuTe Tpu BepHBbIX 0TBeTa

B 1. K ¢akropam 3BoIIOLINN OTHOCST

Kpoccunrosep

MyTanuoHHBIN Ipouecc

MoupHuKaMoOHHY0 H3MEHUYNBOCTh

N3osmro

Msoroo6pasue BUI0B

EcrectBennsiii 0T60p

B 2. CaMoperyns{um B 9KOCHCTEME TalTH MIPOSBIISETCS B TOM, YTO

UKCIeHHOCTD JepEeBbEB COKPAILAETCs B PE3Y/IbTATE JIECHOTO MOXKapa

Bonku orpaHMuuBarOT pOCT YUCIEHHOCTH KabaHOB

MaccoBoe pa3MHOXKEHUE KOPOEI0B IIPUBOJUT K THOEIIH 1€pEBHEB
YucneHHOCTh OETOK 3aBUCUT OT YpOsKast CEMSIH €1

[Tomynsiust kabaHOB MOHOCTBIO YHUUYTOKAETCS BOJIKAMU

CoBbI U JTUCHIIBI OTPAHUYUBAIOT POCT YUCICHHOCTH MBbIIIEH

B 3aganusix B3 u B4 yctaHoBuUTe COOTBeTCTBHE MEKAY CO/lep:KaHMEM MEepPBOro U BTOPOro cToJi01oB
B 3. ycTaHoBuUTe COOTBeTCTBHE MEKAY OPraHU3MAMM U HANIPABJIEHUSIMH 3BOJIIOLMHT
Opranusmsl Hanpasnenus aBoironuu
Crpayc amy A) Ouonorudeckuii mporpecc
Cepas kprbica b) 6uonorudeckuit perpecc
JlomMoBast MbIIIIb

Cunesenensle (IMaHOOAKTEPUN)

Open 6epkyT

Ycecypulickuii TUTP

B 4. YCTaHOBnTe COTBETCTBHE MY MPU3HAKAMHU 0TOOPA M €ro BUJIaMH

S whE,

ok whE

ok wnE

[Tpusnaku oT60pa Bunx ot6opa
1. Coxpanser ocobeii ¢ MoJIe3HBIMU B JaHHBIX YCIOBUAX MPU3HAKAMHU A) ecTecTBEHHBII
2. TlpuBoAMT K CO3JaHUIO HOBBIX IMOPO]I )KUBOTHBIX M COPTOB PACTCHHM b) uckyccTBeHHBIH

3. CrocoOCTByeT CO3/IaHUIO OPraHU3MOB C HY)KHBIMH YEJIOBEKY
a. M3meHenusMu
4. TlposiBrsiercs BHYTPU MOMYISILIUKM U MEXKIY MOMYISALUSIMHA OJHOTO BUAA
5. Jle#cTByeT B IPHUPOEC MIJLTHOHBI JIET
6. IlpuBoauT K 0Opa30BaHUIO HOBBIX BUIOB
7. TlpoBoauTCS 4ETIOBEKOM
B 5. YcraHoBuTe mocienoBaTelIbHOCTE 00BEKTOB B NACTOUIIIHON ITAIIEBON LIEMTH
Tnsa
[Tayx
boxbs kopoBka
I'pau
JIucTes pacTeHui
B 6. — YcraHoBUTE XPOHOJIOTHYECKYIO TIOCIEA0BATEIbHOCTh aHTPOMOTeHe3a
1. YenoBek ymenbiii
2. YenoBek NpsMOXOASIIUI
3. puonurek
4. Heannepranerg
5. Kpomanborer.

C 1 YUncneHHOCTh MOMYMSIUN OKYHEH B PeKe COKpaIllaeTcsl B pe3ybTaTe 3arpsi3HEeHHUs BOIbI CTOYHBIMU
BOJIaMH, YMEHBIIIEHUS YHUCIEHHOCTH PACTUTENHHOSITHBIX PBIO, YMEHBIIIEHUS COJIEPKaHUsI KUCIIOPO/Ia B BOJIE
3umoi. Kakue rpymmbl 3konorndeckux (GakTopoB MPeACTaBIEHb B JAHHOM MepeyHe?
C 2. YeMm npupogHasi 5KOCUCTEMA OTIIMYAETCS OT arpOdKOCUCTEMbI?

agrwnE



HTorosasi npoBepouHasi pa6ora mo 0HOJIOruU
11 kaacc
2 BapuaHT
B uactu A Kk kaxaoMy 3aJaHUIO IPUBOIUTCS 4 OTBETA, OJMH U3 KOTOPBIX BEPHBIN
A 1. Kaxoii apomopdo3 crocoOCTBOBaI BBIXOY TO3BOHOYHBIX )KUBOTHBIX Ha CYITY
1. XaGepHoe npixanue
2. TlosBiieHUE KOHEUHOCTEH
3. Hanmuume mo3BoHOUYHUKA
4. llosiBineHue JNErOYHOrO JIbIXaHUS
A 2. O0m1yro TeppUTOPHIO, KOTOPYIO 3aHUMAET BUJI, Ha3bIBAIOT
1. Dkonoruueckou HUIIEH
2. buonenozom
3. Apeasiom
4. KopmoBoil Teppuropueit
A 3. buomacca pacTeHuil B OKeaHE YMEHBIIIAeTCS Ha TTIyOMHE BCIICJCTBUU
1. TloHwxeHus TeMIepaTypsl BOJIbI
2. YMEHBIIIEHUS OCBEIICHHOCTH
3. YMeHbIIEeHUs Yncia )KHBOTHBIX
4. YMeHbIIICHHS MUTATEIBHBIX BEIIECTB B BOJIE
A 4. [TapaukoBbiii 3ppeKT Ha 3emiie sIBASeTCS CIeCTBUEM MOBBIIIEHUS B aTMOC(epe KOHIEHTPALUU
1. Kucnopona
2. YTHexKucioro rasza
3. Cepnucroro raza
4. Tlapos BombI
A 5. YpoBeHb Opranu3aliiiy JJI000H JATYIIKA OCTPOMOPAOH
1. MonekynsipHO — KJIE€TOYHBIN
2. buochepHo — OnoTHUeCKUit
3. TlomynsuMOHHO — BUAOBOM
4. Opra#nu3MeHHBIN
A 6. KonnentparmorHasi GyHKITUS )KUBOTO BellecTBa Onochepsl 3aKIT0uaeTCs
1. B akkymyJssIuu COJHEYHOM 3Hepruu B mpolecce GpoTocuHresa
2. V30upaTenbHOM HAKOIUIEHUH XUMHUYECKHX 3JIEMEHTOB OpraHu3MaMu
3. KpyroBopore XuMHYECKHX 3JIEMEHTOB, BXOSIINUX B COCTAB OPraHU3MOB
4. Tlepenoce OpraHM4eCKHX BEIIECTB U SHEPTHHU IO LIETISIM MUTAHUS
A 7. Cornacho B3risigam Y. J[apBuHa pe3ysibTaTOM €CTECTBEHHOTO 0TOOPA SBIISIETCS
1. BepkuBaHue HanOoJiee MPUCIIOCOOIECHHBIX 0COOEH
2. T'mbens HauMeHee MPUCIIOCOOICHHBIX 0coOei
3. TlosBrienue NpucnocoOICEHHOCTH Y OPraHu3MOB
4. TlosiBneHre U3MEHYMBOCTU MIPU3HAKOB Y OPTaHU3MOB
A 8. DnemeHTapHbBIM MaTE€pUAIOM JIJISl HBOJIFOLIUU CIIYKaT
1. ®enotumsl rpynmnsl ocoOeit NOMyIAUN
2. T'eHOTHUIIBI OTAENBHBIX 0COOCH MOMYIISIINH
3. Myrtauuu reHoB y 0cobeli Momysiuu
4. Moaudukanuy reHOTUIIOB Y 0c00el MOMyNSINH
A 9. YBenuueHue 4ncia BUIOB B IKOCHCTEME, 00pa3oBaHUe Pa3BETBICHHBIX IENEi MUTaHus, IPYCHOCTh —
3TO MPU3HAK
1. VYcToitunBOro pa3BUTHS KOCHUCTEMBI
2. Ilepexona ycToiunBOil 5KOCHCTEMBI B HEYCTOMUUBYIO
3. OTMupaHUs IKOCUCTEMBI
4. CMeHBI OJHON YKOCHCTEMBI IPYToi
A10. YkaxuTte HeBepHOe yTBepskaeHne. OCTaBICHHBIN YeJIOBEKOM arpoleH03 THOHET, TaKk Kak
KynbTypHbIE pacTeHus BBITECHSIOTCS COPHSKAMU
OH He MOXeT CyIIecTBOBaTh 0e3 y100peHuii u yxoaa
OH He BBIIEPKUBACT KOHKYPEHIINH C €CTECTBEHHBIMU OMOIIEHO3aMH
VYceunuBaercs KOHKYPEHLUSI MEXY KYJIbTYPHBIMU PACTEHUSIMU.
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B 3ananusix B 1 — B 2 BbiOepuTe TpM BepHBIX OTBETA

B 1. YcroitunBbie OMOreoneHo3bl XapakTepu3yroTcs

Cn0oXHBIMM MUIIEBBIMU LENSIMU

[IpocThiMM NUIIEBBIMU LIETIAMU

OTtcyTcTBHMEM BUIOBOIO Pa3HOOOpa3Us

Hanuumnewm ectectBeHHOTO 0TOOpA

3aBUCUMOCTBIO OT JIEATEIbHOCTH YEJIOBEKA

Y CTONYUBBIM COCTOSIHUEM

B 2. Hoquy MOIYJISIUUAI0 CYUTAIOT €AUHULIEN IBOFOLIUHI

B Hell mponcxoauT cBOOOJHOE CKpEIIUBaHKE

MHorue BUIbl COCTOAT U3 PsAA MOMYJIALNAN

Oco0u MoTyMSIIH [TOABEPTAIOTCS MYTaIUSIM

OcoOu nonyasiiuy UMEIOT pa3InyHble TPUCTIOCOONIEHNUS K cpesie OOMTaHu

[IpoucxoauT caMoperymsaus YUCICHHOCTH NOIYJISIUN

[Tox BO3AEWCTBUKM €CTECTBEHHOTO OTOOpa B MOMYNSIIIMM COXPAHSIOTCA OCOOM C TMOJIE3HBIMU
MyTalUIMU

B 3aganusix B3 u B 4 yctanoBHTe COOTBETCTBHE MEXKIY CO/lepPKaHUEM I1ePBOro U BTOPOro CToJI010B
B 3. YcranoBuTe cOOTBETCTBHE MEXY BUIaMU U3MEHUYUBOCTH U UX XapaKTEPUCTUKOM

S whE

ok whE,

XapakTepucTHKA U3MEHYMBOCTH Buabl un3MeH4YHBOCTH
1. M3meHeHHe nMpU3HAKa MCYE3AET MOCIIE MPEKPALEHUS A) moaudukanun
JeMCTBUS BBI3BABLIETO €ro (pakTopa b) myranun

2. W3MEHEHHWE BO3HHUKACT BHE3AITHO

3. HW3MEHEeHHWe UMeeT HeHANpPaBIeHHBIN XapakTep

4. BO3HUKaWIIIEEe U3MEHEHNE, KaK TIPaBUIIO, COOTBETCTBYET

W3MEHEHHUSM CpeJIbl

5. mposiBisiecs y Bcex ocoOelt Buia

6. TPOSBISIETCS y OTACIBHBIX 0COOCH BUIA
B 4. YcranoBute cOOTBETCTBHE MEX/1y HAIIPABJICHUSAMHU BOJIIOIMH U UX XapaKTEPUCTUKAMHU

XapaKkTepUCTUKHU Hanpasnenus

SBOJTIOINH
Pacmupenue apeana A) buonornueckuii mporpecc
CHImKeHue npucrocoOJeHHOCTH b) buonoruueckuii perpecc
Bo3spacranue uncieHHOCTH
YMeHbIIeHHEe YUCIEHHOCTH
YMeHblIeHre pa3Hoo0pasus
YBenuuenue pasHoobpaszus
BS. YCTaHOBHTe MOCJIE0BATEIBHOCTh OOBEKTOB B MACTOMIIIHOM MUIEBOM 1IeNU
Kyxk xyxoxenuua
Jluctes
['ycenunpr
Coga
Cunuria.
B 6. YCTaHOBHTe B KaKOW XpOHOJIOTMYECKON MOCIIeI0BATEILHOCTH MOSBUIMCT OCHOBHBIE TPYIIIIbI PACTCHUMA
Ha 3emie

1. Tomocemennsie

2. lIBeTkoBBIC

3. TlanopoTHuko0oOpa3HbIe

4. Tlcunoduts

5. Bomopocnu
C 1. Kakoe 3HaueHHE 7151 HBOJIIOIIUN UMEET N30SI Oy UiA?
C 2, TTouemy pacTtenus (MPOIYLIEHTHI) CYUTAIOT HAaYaIbHBIM 3B€HOM KPYTrOBOpPOTA BEIIECTB U MPEBpAIlCHUS
SHEPruM B 3KOocUcTeME?

ocokrwnE
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OtBertsl: 1 BapuaHt
Al-3; A2-2; A3-1; A4-1; A5-3; A6-1; A7-1; AS8-2; A9-4; Al10-1.
B1.-2,46; B2 -246; B3.—bBAAABb; B4.-ABBAAAB; B5.-51324; B 6.—31245;
C 1. Abuotuueckue, OMOTHYECKUE , AHTPOTIOTCHHBIC.
C 2. 1) bonpmuMm 6uopazHOOOpa3reM U pa3HOOOpa3UEeM MUIIEBLIX CBS3CH U IENeH MUTaHus
2) CbanaHCHpOBaHHBIM KPYrOBOPOTOM BEIIECTB

3) VYuactueM COJHEYHON SHEpPruM B KPYroBOPOTE€ BEIIECTB M MPOJOJLKUTEIBHBIMU CPOKAMHU
CYyILLECTBOBAHUSA

OTBeThI: 2 BapUaHT
Al-4; A2-3; A3-2; A4-2; A5-3; A6-1; A7-1; AS8-3; A9-1; A10-3.
B 1.-1,4,6; B2,-15,6; B3,-AbBABAb; B4.-ABABBA B5.-23154; B 6.-54312,
C 1. CnocoOcTBYeT HaKOIUJIEHUIO MyTallMi B MOMYJISIUH.
C 2. 1) Co3naroT opraHrdecKre BEnecTBa U3 HEOPraHMUEHCKUX
2) AKKYMYJIUPYIOT COJTHEYHYIO SHEPTHUIO
3) ObecrnieynBarOTOPraHMYECKUMH BEIIECTBAMH M DHEPTHUEH OPraHU3MBI IPYTUX 3BEHHEB IKOCHCTEMBI.
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