


MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma mo yuebnomy mipeamety "buonorus" (manee - Guosiorus) Ha
yYpOBHE cpeHero oo1ero oopasoBanus pazpaboraHa Ha ocHOBe DeepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 o6pa3oBanuu B Poccuiickoit
Oenepanuny, ®I'OC COO, Konmenuuu mnpenojaBaHus yueOHOro MpeaMeTa
«buonorus» W OCHOBHBIX TOJOXXEHUH (denepanpHOil pabouelt MPOrpaMMbl
BOCIIUTAHHUA.

VYueonsiii npeamet «buosorus» yriayonénHoro ypoBHs uzydenus (10-11
KJIACChl)  SIBNISICTCS  OJHUM U3  KOMIIOHEHTOB MpPEAMETHON  oO0nactu
«EcrectBeHHO-HayuHble npeaMeTb». CormacHo mnonoxenusm OI'OC COO
npoduabHble y4eOHbIE MpEeIMEThI, H3ydaeMble Ha YIriayOJIEHHOM YpPOBHE,
SBJISIFOTCSL cTIoco0oM uddepeHnuaniy 00y4eHusl Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsl W TMPHU3BAHBI O0OECIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHMM OOIIMM, CpeAHUM NPO(ECCHOHATBHBIM H  BBICHIUM
oOpa3oBaHueM. B To e BpeMs KaKIbld U3 ITHX YYEOHBIX MPEIMETOB JTOJDKEH
ObITh OPHEHTUPOBAH HA TMPHOPUTETHOE peEIIeHHEe O00pa30BaTENbHBIX,
BOCIIUTATENBHBIX W Pa3BUBAIOIIMX 33]1a4, CBSI3aHHBIX C MpoQopUeHTAINEH
oOydaromuxcsi M CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOW oOmactu
HAay4yHOTO 3HaHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHOW, HKOJOTHUEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMY npeametry "buonorus” ga€t mpeacTtaBleHHE O
[eMu M 3aav4ax u3ydeHus: yueOHoro mpeameta «buonorus» Ha yriayOiaéHHOM
YpOBHE, onpeaesieT 00si3aTesibHOe (MHBAPUAHTHOE) MPEAMETHOE COEp KaHue,
€ro CTPYKTYpHpPOBaHHE IO pa3[esiaM U TeMaM, paclpeleleHHe IO Kiaccam,
PEKOMEHYET IMOCJIEA0BATEIbHOCTh U3YYEHHUs] YYEOHOro MaTepuaja ¢ y4EToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€U, JIOTHKU Y4eOHOTO TpoIiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOydarommxcs. B mporpamme 1o Ouosioruu
peain30BaH MPUHIMI TMPEEMCTBEHHOCTH C W3YYCHHEM OWMOJOTHH Ha YPOBHE
OCHOBHOro 00mero oOpa3oBaHus, Onarogaps dYemMy MpPOCMaTpUBAETCS
HANPaBIIEHHOCTh HAa TMOCJEAYyIOIIee pPa3BUTHE OWOIIOTMYECKUX 3HAHHM,
OpUEHTHPOBAHHBIX Ha ()OPMUPOBAHHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTaBICHUI O 3A0POBOM 00Opase >KMU3HHU, Ha
BOCIUTAHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarolleil npupomHoil cpene. B
mporpaMMe Mo OMOJIOTHH TaK)Ke MOKa3aHbl BOZMOXHOCTH y4eOHOTO MpeaMeTa
«buonorus» B peanmmzanum TpedoBanuit PI'OC COO Kk MIaHHUPYEMBIM
JMYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3ylbTaTaM OOydeHUs W B
(GOpMUPOBAaHNN OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH
00y4Jaromuxcsl MO0 OCBOSGHUIO COJIEpKaHUsI OMOJIOTMUECKOro 00pa3oBaHUs Ha
YPOBHE CpeJHET0 00111eT0 00pa30oBaHus.

VYueOubiit  mpeamer «buosorus» Ha  ypoBHE CpeAdHEro  oO0IIero
oOpa3oBaHUsI  3aBepiiaeT Ouojorhuueckoe oOpa3oBaHWE B  IIKOJIE W
OpUEHTHPOBAH HA PACIIUPEHUE U YTriyOJaeHNe 3HaHW 00ydJaromnuXcsi O JKUBOK
IPUPOJIe, OCHOBAX MOJIEKYJSIPHOM U KJIETOYHOM OHOJIOTHH, dSMOPUOJOTUH U
OMOJIOTHH Pa3BUTHS, TEHETHUKH, CENEKINH, OMOTEXHOJOTHH, SBOIOIMOHHOTO
yUEHUS U DKOJIOTHH.

N3yuenue yuebHoro mnpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOTYICHHUIO
Ouonornyeckoro oOpa3oBaHMsi B By3aX W OpraHu3alUsX CpEIHEro
npodeccroHanbHOro 00pa3oBaHusi. (OCHOBY €ro COJEpKAaHHUS COCTaBISIET
cUCTeMa OMOJIOTHYECKHUX 3HAHHWM, TIOTYyYEHHBIX MPH W3YYCHHH 00ydYarOIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX pa3eioB OHMOJOTMHM Ha YPOBHE



OCHOBHOro oOmiero obOpazoBanusi, B 10—11 knaccax 3TH 3HaHHS NOJYYaArOT
pasButue. Tak, pacupeHsl U yriryOJaeHbl OMOOTUYECKUE 3HAHUS O PACTCHUSX,
’)KUBOTHBIX, rpudax, OakTepusiX, OpraHu3Me YEeJI0BEKa, 001X
3aKOHOMEPHOCTSIX ~ JKHU3HH, JIONOJHUTENBHO BKIIOYEHBI OHOJIOTHYECKUE
CBEIEHUS NPHUKIAJHOIO M [OUCKOBOIO  XapakTepa, KOTOPBIE MOXHO
HCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEAYIONIEro BbIOOpa Mpodeccuu.
Bo3moxkHa Takxke WHTErpaius OHOJOTHYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSAMH, TOJYYEHHBIMU OOYYaIOIMUMHUCS TP W3YYCHUH (PU3UKH, XUMUH,
reorpaduu U MaTEMATUKH.

Crpyktypa mporpaMmbl no ydeOHOMy mnpeamety "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIOUMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormacHO WM, W3Yy4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pPHBIE IS
KUBBIX CUCTEM Pa3HOT0 YPOBHSI OpraHU3alUH, 3BOJIOLUHA OPTraHMYECKOTO MUpa
Ha 3emJjie, COXpaHEHUs] OMOJOTHMYECKOTrO pa3HooOpa3us rmiaHetsl. Tak, B 10
KJIacCE€ H3y4YalOTCSd OCHOBBI MOJIEKYJSIPHOM M  KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUU U OMOJIOTUM PA3BUTHS, TEHETUKHU U CEIEKUMU, OUOTEXHOJIOTUU U
CUHTETUYECKOM OWOJOTHMH, aKTYaJu3UpYyIOTCS 3HAHUSA OOy4arolmuxcs 10
OoTaHWKe, 300JI0TMM, aHaToMuH, ¢usuonoruu uyenoBeka. B 11 kmacce
M3Yy4aroTCs SBOJIIOLUOHHOE YUYEHUE, OCHOBBI 3KOJIOTHH U YUYE€HHE 0 Orocdepe.

VyeoOnslii mnpenmer «buosiorus»» NpU3BaH  00ECIEUUTH OCBOCHHE
oOyJaronMMucss OHOJOTMYECKUX TEOPUM M 3aKOHOB, WJAEH, MPUHLHUIIOB M
MpaBuJj, JEXKalluX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HaHUW O CTPOEHUH, MHOTOOOpa3HH U OCOOEHHOCTAX KIJIETKH, OpraHu3Ma,
MOMYJISIUKUH, OMOLEH03a, 3KOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTUKEHUSX,
COBPEMEHHBIX  MCCIIEIOBaHUAX B  OHOJOTMH, NPHUKIAAHBIX  ACHEKTax
Ouonornyeckux 3HaHuWd. Jlng pa3BuTHA W NOAAEp)KaHUS ~ MHTEpeca
oOyvaromuxcsi K OWOJOrMM  HapsAAy CO  3HAUUTENbHBIM  O00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM NpPOrpaMMbl 1O  OHUOJOrUU
MPEyCMOTPEHO 3HAKOMCTBO C HWCTOPHMEN CTAaHOBJICHWUS W PA3BUTHUS TOW WU
MHON 00y1acTh OMOJIOTHHU, BKJIAJIOM OTEYECTBEHHBIX M 3apYyOEKHBIX YUEHBIX B
pelieHre BaXKHEHIINX OMOJIOTHYECKUX U AKOJIOTMYECKUX MPOOIIEM.

Henpr wu3yuenuss ywyeOHoro mnpeamera «buosorus» Ha yriayOia€éHHOM
YpOBHE — OBJIaJIeHHE  OOYyYalolMMHUCS 3HAHUSIMHU O  CTPYKTYpHO-
(GYHKIIMOHAIBHOM  OpraHu3aluyd  KMBBIX  CHCTEM pPa3HOro paHra W
pUOOpETEHNE YMEHHI UCOIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM UHTEpPECA K
omnpenenéHHon obsiactT TMPodeCCUOHAIBHOW JESATEeTbHOCTH, CBS3aHHOU C
Ouosiormed, WIM K BbIOOPY Y4YeOHOTO 3aBeACHUS IS TPOJOTKEHUS
OMOJIOTUYECKOTO 00pa30BaHMS.

JlocTikeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOJaEéHHOM YpOBHE 00€CIIeUnBAETCA PEIICHUEM CIIETYIONINX 3a/1au:

OCBOEHHE OOyYalolIUMHUCS CHCTEMbl OHOJIOTUYECKMX 3HAaHUU: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHUSX, KOHLEMUUIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBUjIaX, COCTABISIOIIUX COBPEMEHHYI) €CTECTBEHHO-
HAy4yHYI0 KapTHHY MHpa; O CTPOCHHH, MHOrOO0Opa3suu U OCOOEHHOCTSIX
OMOJIOTHYECKUX CHUCTEM (KJIETKA, OpraHu3M, MOMYJSAIUs, BHUJ, OHMOTeOIeHO3,
o6uocdepa); O BBIJAIOIMIMXCS OTKPBITUAX M COBPEMEHHBIX HCCIIEIOBAHUSIX B
OouoJjoruu;

O3HAaKOMJICHHUE OOYy4YaloIIMXCAd C METOJaMU TO3HAHUS >KHUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMH OHMOJIOTMYECKUMX HayK (MOJIEKYJSIpHOU W
KJIETOYHOM OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTMM PA3BUTHSA, TE€HETUKH H
CEeJIeKIMH, OHOTEXHOJOTMM U CHUHTETUYECKOM OHOJOTHH, NaJIeOHTOJIOTHH,



DKOJIOTHH); METOJaMH  CaMOCTOSATEIHLHOTO TMPOBEACHHUS OHMOJOTHYECKUX
UCCIENOBaHUM B Jjlabopatopud W B HpupoAe (HAOIOJAEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJICIUPOBAHUE);

OBJIaJIcHHE OOYYAIOUIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAWTbh,
aHAJIM3UPOBATh M UCIOJIb30BATh OMOJOTHYECKYI0 MH(OPMAIINIO; TTOIB30BATHCS
OMOJIOTMYECKONH TEPMHHOJIOTHEH M CHMBOJUKOM; yCTaHABIUBATH CBA3b MEXKIY
pa3BUTHEM OHWOJIOTUM M COLMATBHO-3KOHOMHUYECKHUMU M HSKOJIOTHYECKUMU
npo0iieMaMy 4eJIOBEYECTBA; OIICHUBATh MOCIEACTBHS CBOCH AESITETLHOCTU IO
OTHOIIICHUIO K OKpY’Karoled MpUpPOIHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3M0POBBIO  OKPYXAIOIIWX JIIOJIeH; OOOCHOBBIBATH M  COONIOAATH MEPHI
npoUIakTUKU UH(EKITMOHHBIX 3a00JIeBaHUMN, TTPaBUIIa MMOBEACHUS B TIPUPOJIE
n oOecrieyeHuss 0€30MaCHOCTH  COOCTBEHHOM  JKU3HEAEATEIIbHOCTH B
YpE3BBIYAMHBIX  CUTyalMsIX TPHPOAHOTO M  TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAYYHBIC OTKPHITHS B 00JIaCTH OHOJIOTHH;

pazBuTHe 'y OOYydYalOUXCS  MHTEJUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTE B TMpollecce 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUAMUA U
COBPEMEHHBIMH HCCIIEJIOBAHUSIMA B OWOJIOTHH, PEIIAEMBIMHU €10 TpobiieMaMu,
METOA0JIOTUEN OMOJIOTUYECKOTO WCCJIETOBaHMUS, IPOBEICHHUS
OKCIIEPUMEHTATIBHBIX  HMCCIEAOBAaHWUN, pEIIeHHS OHOJOTHYECKHX — 3ajad,
MOJICTTUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTAHHUE Y 00YYaIOMIKUXCs IIEHHOCTHOTO OTHOIICHUS K KMUBOW MPHUPOJIE
B IEOM M K OTACIbHBIM €€ OoOBeKTaM H SBJICHHSIM; (OPMHUPOBAHHE
HKOJIOTMYECKOM, TEHETHUECKOH TPAMOTHOCTH, OOIIEH KyIbTypbl MOBEICHUS B
MIPUPOJIC; MHTETPAIN €CTECTBEHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHne OOYyYaIOIUMUCA KOMIIETEHTHOCTH B  paIlOHaJIBLHOM
MPUPOIOTIONH30BaHUH (COOTIOCHNE TPaBUI MOBEACHHS B MPUPOJIE, OXPaHbI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHHWU COOCTBEHHOrO 3J0pPOBbSl WU
3I0pPOBbSl  OKpYXXalOMMX  Jroaer  (coOmomgeHuss Mep  NpodUIAKTUKU
3a00JIEBaHHH, oOecrieyeHue 0e30IMacHOCTH YKH3HEICATCIHbHOCTH B
Ype3BBIYAIHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE
WCTIOJIb30BaHUs OMOJIOTUYECKUX 3HAHUN U YMEHUH B MOBCEHEBHOMN KU3HU;

CO3JaHME YCIOBHA JJI1 OCO3HAaHHOIO BbIOOpa  00yYarolMMHUCH
VHIUBUTYAJIBHOMN oOpa3zoBaTeabHON TPaCKTOPUH, CrocoOCTBYIOIIEH
MOCJeNyoUEMY MPOPEecCHOHANTBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMCIO 4YacoB, OTBEJASHHBIX Ha M3y4YeHHE OHOJIOTMU Ha
yIIIyOJICHHOM YpOBHE CcpefHero ooiero oopasoBanusi, cocrasiseT 204 yaca: B
10 xmacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 yaca B
HEJIENIO).

OT6o0p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEJACTB O0yUEHHUS OMOJIOTHU
OCYIIECTBISIETCS ¢ YUETOM CHEIM(PUKN €TO CONEpKaHUs M HAMPABICHHOCTH Ha
IPOJOJDKEHUE OMOJIOTMYECKOr0 O00pa3oBaHUs B OPraHU3alUsAX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTeNbHBIM  yCIIOBUEM MPU OOYYEHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SIBIISIETCS MPOBEJACHUE TaO0OPATOPHBIX W MpakTUdeckux paboT. Taxke
ydqacTue  OOydYaromuxcsi B BBIIIOJIHGHWM  TPOCGKTHBIX M Yy4eOHO-
MCCIICZIOBATEILCKUX PAbOT, TeMaTWKa KOTOPBIX OMpECNAeTCs YYHTelIeM Ha
OCHOBE HMEIOIIUXCS MaTepHATbHO-TEXHHUYECKUX PECYpCOB M  MECTHBIX
IIPUPOIAHBIX YCJIOBH.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

ConeprxaHne TporpaMmbl, BBIIETIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyjiapcTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHasg OuoJoruss — KOMIUIEKCHass Hayka. Kpartkas wucropus
pa3BuUTHs OuoJIornH. buonormdyeckue Haykd M W3y4aeMble UMH MPOOJIEMBI.
@yHAaMEHTAIbHBIC, NPUKIAAHBIE W TIOMCKOBBIE HAy4HBIE HCCICHOBAaHUS B
OHMOJIOTHH.

3HaueHne Ouonorud B (HOPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-
Hay4yHOM KapTuHbl mupa. lIpodeccun, cBszanHble ¢ Ouonorued. 3HaueHuUe
OMOJIOTUM B NPAKTUYECKOM JEATENBHOCTH YEJIOBEKA: MEAMIIMHE, CEIbCKOM
XO034MCTBE, TPOMBIIIJIEHHOCTH, OXPAaHE MIPUPOIBI.

JlemoHCcTpauun

[Toptpersi: Apucrtotens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Menaens, B. . Bepuanckuii, U. I1. [TaBnos, 1. W.
MeunuxoB, H. W. Basunos, H. B. Tumodees-Pecosckuit, Ixx. Yorcon, O.
Kpuxk, . K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJNIOTMM C APYrMMHU HaykKamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U MX U3yYCHUE

XuBble cucTeMbl Kak IpeaMeT u3ydeHus Ouosiornu. CBOMCTBa KHUBBIX
CUCTEM: E€IMHCTBO XHWMHMYECKOTO COCTaBa, AUCKPETHOCTb M IEJIOCTHOCTB,
CIOKHOCTh U YNOPAIOYEHHOCTH CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3aLHs,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJSIPDHBIA, KJIETOYHBINU,
TKAQHEBbIM,  OPraHU3MEHHBIM,  MOMYISLMOHHO-BUAOBOM,  AKOCHUCTEMHBIN
(buoreonenotnueckuit), ouochepusiit. Ilporeccrl, mpoucxoasnue B >KUBBIX
cucteMax. OCHOBHbIE MPU3HAKHU >KUBOro. Ku3Hp Kak (popma CylIeCTBOBAHMS
Marepun. Haykun, w3ydaronme KuBBIE CHUCTEMBI Ha Pa3HbBIX YPOBHAX
OpraHHU3aLHH.

N3yuenue xuBbx cucteM. Meroasl Ononoruueckoil Hayku. Habmnroaenue,
U3MEpPEHNE, DOKCIEPUMEHT, CHCTeMaTu3anus, MeraaHanu3. [lomatue o
3aBUCUMOW W HE3aBUCUMOW mepemMeHHou. [lmanupoBaHue >sKCHEpUMEHTA.
[locTanoBka u npoBepka runore3. Hynesas runotes3a. [lonstue BoIOOpKU U €€
JI0CTOBEpHOCTh. Pa3Opoc B Ouosiornueckux AaHHbIX. OIeHKa TOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJbTaTOB. [[pUUMHBI NCKaXEHUs PE3yNbTATOB 3KCIIEPUMEHTA.
IToHsTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TNPHU3HAKU KU3HW», «buosornueckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHH OpPraHU3alMM KUBOU
npupoab», «CTpoeHue KMBOTHOM KIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOT0 opranusmay, «buoreonenos», «buocdepay, «MeToabl
U3Y4EHUS )KUBOU IIPUPOIBI».

O6GopynoBanue: J1abopaTtopHoe  oOOpyaOBaHUE JJIsI  MPOBEICHUS
HaAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «JVicronb30BaHME pPA3IUYHBIX METOJOB IpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosorust KJIeTKu



Kierka — cTpykTypHO-(DyHKIMOHaNbHAsA e€auHULA >KuBoro. Hcropus
OTKpbITUsA KieTku. Paborel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[lIBanH, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroapl MOJEKYJSPHOH W  KJIETOYHOW OWOJOTHU: MHKPOCKOIIHSI,
xpomatorpadus, 31eKTpodopes, METO] MEUYCHBIX aTOMOB, AU(QepeHIINATHEHOE
neHTpudyrupoBanme, KylIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoxk.  DIEKTpOHHAass  MUKpockomus. Kowugokanvnas — MUKpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JlemoHCcTpauumn

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKpPOCKOI»,  «DIEKTPOHHBIM
MUKpPOCKOI», «IcTopHs pa3BUTUS METOI0B MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PaCTUTENIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

IpakTnueckass padora «l3ydeHue METOJOB KIJIETOUYHOM OHOIOTUU
(xpomarorpadus, saekrpodopes, auddepeHImaIbHOe HEHTPUPYTUPOBAHMUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKHAN COCTaB KIETKA. Makpo-, MUKPO- U YIBTPAMUKPOIIEMEHTHI.
Bonma n €€ ponb Kak pacTBOpPHUTENS, pearcHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryJsiui. MuHepalibHbIe BEIIECTBA KIETKU, UX OMOJIOrHYecKas
poJib. POJIb KATHOHOB M AaHWOHOB B KJIETKE.

Oprannyeckue BeleCTBa KIETKU. buosiormyeckue mnoauMmepsl. benku.
AMHWHOKUCIIOTHBIM  cocTaB  OenkoB. CTpPyKTypbl OE€JIKOBOM  MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka, NeNnTUAHAas CBsI3b. BTopuuHasd, TpeTUyHas,
YyeTBepTUYHAsI CTPYKTYyphl. Jlenarypamus. CoiictBa 6enkoB. Knaccudukaims
0enkoB. buonornueckue pyHkuuu 0€nKoB. [lpuonsi.

Yrnesoapl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJHMrOCaxapuabl U
nonucaxapuabl. OOWMKA TIaH CTPOeHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA
yriieBo10B. buonornyeckue GyHKIIMU yriIeBOIO0B.

Jluuper.  T'mapodunbHO-THApOdOOHBIE  cBoiicTBa.  Kitaccudukanus
munuaoB. Tpurmuuepuasl, pochomunuasl, BOCKH, cTepouibl. buonorudeckue
¢yskunu nunuaoB. O0mMe cBOKWCTBA OMOJIOTMYECKUMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJTYTPOHUIIAEMOCTb.

Hyxneunnoseie kucnortsl. JJHK n PHK. Ctpoenne HyKI€MHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommiementapuocTu. [lpasuino Yapradda. Ctpykrypa
JHK — nBoiiHas cnupainb. MecToHaxoxJaeHue M Ouosiornueckue (QyHKIUU
JIHK. Buaet PHK. ®yukuuu PHK B kietke.

Ctpoenue monekysbl AT®. Makposprudeckue cBs3u B Mojiekyiie ATO.
buonornueckue pynknuu ATO. BoccTaHOBIEHHBIE TIEPEHOCUUKH, UX PYHKIIUU
B KJeTke. /[pyeue uyxneosuompugpocgpamor (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpykTypHas  Ouonorusi:  OMOXMMHYECKME U OWodu3nyeckue
UCCJIEIOBAHUSI COCTaBa W NPOCTPAHCTBEHHOM CTPYKTYphl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u  Qyukyu OUOMONEKYL U UX KOMNIEKCOS.
Komnvromepnuotii  ouszatin  u opeaHuueckuti cuHme3 OUOMONEKYI U UX
HenpupoOHbIX AHAI0208.

JdemoHcTpanuu



[Toptpersr: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. VYwuikunc, P.
Opankiul, ©. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpeneneHne XHMHYECKHX JJIEMEHTOB B HEXHBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOIEH.

Tabmuupl u cxemsl: «llepruognyeckas TadaMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOJIbI», «BemiecTBa B cocTaBe opraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl OEIKOBOW MOJEKYJNbD, «CTpOEHUE MOJIEKYI
yIraeBogoBy, «CTpoeHue MOJeKya JMNUIoB», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne MosneKybsl ATO».

O6opynoBanue: XUMAYECKAsI OCYAa U 000PYI0BaHNUE.

JlaGopaTtopnass pabdora «OOHapyxeHHEe O€JIKOB C  IOMOIIBIO
KaYECTBEHHBIX PEAKIUI.

JlabopaTopnass pabdora «lcciegoBaHne  HYKJIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX M3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKUUH KICTKH

Tunel KJIETOK: 3yKapuOTHYecKas U Mpokapuotruyeckas. CTpPyKTYpHO-
(yHKUIHOHATBHBIE 00Pa30BAHUS KIETKU.

CrpoeHue mnpokapuoTHdeckor kieTku. KiierouHas cTeHka OakTepuil u
apxeii.  OCOOEHHOCTHM  CTpPOEHHUS  TeTepoTpoHOM U aBTOTPOHOI
MPOKAPHOTUYECKUX KIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHWE  JYKAPUOTHYECKOM  KIIETKH.
[Ina3zmatnueckas memOpana (masmanemma). CTpykTypa m1a3MaTUYecKOr
MeMOpaHnbl. TpaHCHOpT BeEIIECTB 4Yepe3 IUIa3MaTHYECKYyl0 MeMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), akTUBHBIA (IEPBUYHBIA U
BTOPUYHBIMA aKTHBHBIM TpaHcnopT). [lomynponunaemocts MmeMOpansl. Pabota
HaTPUII-KaJIMEeBOr0 Hacoca. DHAOLUUTO3: MUHOIUMTO3, (ParoumTo3. DK30LHUTO3.
Knerounass crenka. CTpykTypa M (QYHKUMH KIETOYHOW CTEHKHM PACTEHUH,

rpuOOB.
[utonnasma. I{uro3onb. IluTockener. JIBMXKEHHME  IIUTOILIA3MBL.
Opranoujpl KJICTKH. OnnomeMOpaHHbIE OpTaHOU/TbI KJICTKHU:

sHpomnazmarudeckas cetb (OI1C), anmapar ["'oabpku, TM30COMBI, UX CTPOEHUE
u (pyHkuu. B3auMocBsi3b OTHOMEMOpPaHHBIX OPraHOMAOB KieTKU. CTpoeHue
IPaHYJSIPHOTO peTUKyiayma. Mexanuzm nanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpaHyssipHbIii)
AHAOIUIA3MaTHYeCKuil peTukyinyMm. CekpeTropHas QpyHKUUMA anmnapaTa [ onbaKu.
Moouguxayus 6enkos 6 annapame I onvoocu. Copmuposra b6enxos 8 annapame
Tonvoorcu. TpaHCOPT BELIECTB B KiETKE. Bakyoslu pacTUTENbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE  OpPraHOWJBl  KJIETKU: MHMTOXOHJIPUHM, TUIACTHU[IBI.
Ilpoucxoorcoenue  mumoxouwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (GYHKIIMH MUTOXOHIPUNA U
iactu. [lepBuyHbie, BTOPUYHbBIE U CIOKHBIE TUIACTUIBI (POTOCUHTE3UPYIOLIUX
3YKapHUOT. XJOPOIJIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpanubie  opranouwnabl  kietku  CTpoeHue ©u  (QyHKUMH
HEMEMOpaHHBIX  OPraHOWAOB  KJIEeTKU. Pubocombl.  Ilpomesxcymounvie
Gunamenmor. MukpoduiiaMmeHTbl. AKmuHogvle Mukpoguiamermol. MpIIIICYHBIC
KJIETKU. AKMUHOBble KOMHOHEHMbl HeMbluleyHblX Kiemok. MHUKpOTpyOOUKH.
Knerounsiii uentp. CrpoeHWe U JIBIXKEHHE JKIYTUKOB M PECHUYEK.
MukpoTtpyObouku 1uTomnasmel. Llentpuons. benku, accoyuuposanHvie ¢
Muxkpoguiamenmamu u Mukpompybouxkamu. Momophvie benxu.



Snpo. Obonouka siapa, XpOMaTHH, KaprOILIa3Ma, SIIPBIIIKUA, UX CTPOCHHE
u ¢yHKuu. SnepHsiit 6eaKoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE
XpoMocoM B uHTep(dasHOM snpe. Dyxpomamun u eemepoxpomamun. bemku
XpOMaTuHa — THUCTOHBI. JJunamuxa s0epHot ob6onouku 6 mumose. Aoephviil
Mpascnopm.

Kinerounsle BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHuoT (PaCTUTENILHOM, )KUBOTHOM, TPUOHOM).

JleMmoHCcTpauumn

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupr n cxembl: «CTpOEHUE 3YKapUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOM  KJeTkW», «CTpoeHHe paCTHTENbHOM KIEeTKW», «CTpoeHue
MUTOXOHIPHUN», «SAapo», «CTpoeHre NpOKAPUOTHIECKON KIETKM.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPONPENAPAThl PACTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHass padora «lM3ydyeHHe CTpPOEHUS KIETOK pPa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlabopaTopHas pabdora «lccnemoanue miuazmMonm3a U JEIUIa3MOJIA3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass padora «/3yueHue JBWKEHHS LHUTOILUIA3MbBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMWIALIMS YW JIUCCUMIUIALIMS — JIBE CTOPOHBI MeTabosm3Mma. THuIibl
oOMeHa BEIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIN. YyacThe KHUCIOpoaa B
OOMEHHBIX Ipoleccax. JHEPreTUYECKoe O0ECIeYeHHe KIIETKH: IMpEBpaIleHHUe
AT® B o00meHHBIX mnponeccax. {OEepMEHTATHBHBIM XapakKTep peakui
KJIETOYHOrO0 MeTabonn3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M
neictBuda. Kodepmentel. OTinuusgs  (QEepMEHTOB OT  HEOPraHUYECKUX
KaTaJn3aTopoB. benKku-akTUBATOPbl U OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOPOCTH (DEPMEHTATUBHBIX PEAKIMI OT Pa3IM4HbIX (PAKTOPOB.

IlepBuuHBIM CHUHTE3 OPraHUYECKUX BEIIECTB B KIETKE. PDOTOCUHTES.
AHOKcuceHHbIl U oKkcuceHHvll pomocunmes y oaxkmeputi. Ceemocobuparowjue
nuSMeHmvl U NUSMEHMbl pPeaKyuoHHo2o yewmpa. Poib XJIOPOILIaCTOB B
nporecce ¢poTocuuTe3a. CBetoBas u TeMHOBas (pa3pl. Pomoovixanue, Cs., Ca. u
CAM-munsvt  ¢pomocunmesa. IlpomyktuBHOCTh (oTocuHTe3a. Brmsawme
paznuHbIX (PaKTOPOB HA CKOPOCTh (POTOCUHTE3a. 3HaUeHUE POTOCUHTERA.

XEMOCHHTE3. Pa3Hoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUpPYIOIIUE OAKTEPHH, Kelle300aKTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxkenus. [IpoaykTbl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pPOOHBIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHBIe OpPraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroButenbHBIM dTan. [NWMKOIU3 — OECKUCIOPOJHOE PpAaCIICTUICHUE
TJIFOKO3HI.

buonornueckoe OKUCIEHUE, WK KIIETOYHOE IbIXaHuE. POJIb MUTOXOHApUHI
B Ipolieccax OHMOJIOTMYECKOro  okucieHud. Luxnnueckue  peakmuu.
OxucnutensHoe (ochopuiupoBanme. Iuepeus MeMOPAHHO20 2paoUeHma
npomonos. Cunumes AT®. paboma npomonnoi ATD-cunmasvl. [IpenmyiecTra
a’poOHOro myTh oOOMeHa BEIECTB IMepea aHadpoOHBIM. IP(HEKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.



JleMmoHCcTpauumn

[Hoprpetsr: [Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrensrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuupr u  cxembl:  «@POTOCUHTE3», «DHEPreTHUYECKHl OOMEH»,
«buocunres 6enka», «CtpoeHue hepMeHTa», « XEMOCHHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, 000pynoBaHue U1t
MIPUTOTOBJIEHUS IOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENApATOB.

JlaGopaTtopnass padora «l/3yueHHe KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajaasbl)y.

JlabopaTopnass paGora «l3yuenue (epMEeHTATUBHOTO pacCIlEIICHHS
MEPOKCHUA BOJIOPOJA B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopnass pabGora «CpaBHeHue mporeccoB (OTOCHHTE3a H
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMaLus U peajiu3anusa eé B KIeTKe

Peakuuum wmatpuyHoro cuHTe3a. lIpHMHIMO KOMIUIEMEHTAPHOCTH B
peakuMsIX MaTpUYHOrO0 CHHTE3a. Peannszanus HaciaeACTBEHHOW HH(OpMaLUU.
I'eneTnueckuit ko, ero ceorcrsa. Tpanckpunuus — Matpuunbiil cuate3 PHK.
[IpyHUUIIBI  TPAHCKPUMNIMHU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAILIEIbHOCTb,
acuMMeTpu4HOCTh. Co3peganue mampuunvix PHK 6 sykapuomuueckoti kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yyactue tpaHcnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoawpoBanue amMuHOKUCIOT. Pounb
pubocoM B OMOCHHTE3E OelIKa.

Cogpemennvie npeocmasnenus o cmpoenuu eenos. Opranuzanusi reHoma y
MIPOKApHOT U dYKApUOT. Perynsuus akTHUBHOCTH F€HOB y MPOKapuoT. ['unoresa
onepoHa (. XKako6, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuul 2eH08
y aykapuom. Ponb Xxpomamuna 6 pezyrayuu pabomul 2eHog. Perymsuus
0OMEHHBIX MpoueccoB B kieTke. Kiierounslii romeocTas.

Bupycel — HekjeTouHble (QOpPMBI JKU3HU M OOJIMTaTHBIE [apa3HTHI.
CtpoeHue TPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtit yukn J[HK-cooepocawux seupycos, PHK-codepocawux eupycos,
boaxmepuogpacos. Obpammuas mpancKpunyus, peeepmasa, UHmezpasd.

BupycHbie 3a0oneBaHus 4YeNOBEKa, JKMUBOTHBIX, pacteHuil. CIIN/,
COVID-19, conmanbHbie 1 MEAUIIMHCKHIE MTPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6onrvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouonio2udeckux oOanHvlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie @ynkyuu oenxos. Cnocobvt Odocmasxu
Jlekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. N. IBaHOBCKUM.

Ta0bmumer m  cxembl: «buocuHTe3 Oenka», «l['‘eHeTHUECKHMH KOO,
«Bupycoy», «baktepuodarm.

IIpakTnueckas padora «Co3nanre MOAEIU BUPYCA».

Tema 8. 7/Ku3HeHHbI UKJ KJIETKHU

Knerounsii numki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
OcobOeHHOCTH MPOIECCOB, poTeKaromux B uutepdasze. [loaroToBka KIeTku K
nenenuto. IIpecunrternueckuii  (MOCTMUTOTHYECKUN), CHUHTETHYECKUH U
MOCTCUHTETUUECKUHN (TPEMUTOTUYECKUI) EPUOIbI HHTEP(DA3BI.

Marpuunbii cunre3 [JHK — penmmkanus. [punuuns! permmukanun JHK:
KOMILIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBI CHUHTE3, AHTUIAPAJUICIBHOCTD.



Mexanusm permkaunu JJTHK. Xpomocomel. Ctpoenne xpoMocom. Tenomepsl U

TeoMepaza. XPOMOCOMHBIA HA0Op KIETKHM — KapwoTull. JIMIUIOWAgHBIA U
raruiouHbIi  HAa0oOpel XpoMocoM. ['oMonoruusnsle XpomocoMbl. IlonoBbie
XPOMOCOMBI.

Henenne kneTkn — MuTo3. CTaguu MHUTO3a M MPOUCXOIAIIME B HUX
rpouecchl. Tunbl Muto3a. Kapruokunes u HUTOKUHE3. bronornyeckoe 3Ha4eHUE
MHTO34.

Perymsanua MutoTrueckoro nukia Kietku. [Iporpammupyemast kiaeTouHas
ru0esb — arnomnTo3.

Krnerounoe siapo, XxpomMocombl, (HyHKIIMOHANbHAS TEHOMUKA. Mexanuszmobl
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «lL{ugposas
K1emKa» — ououHgopmamuyeckue mooenu QyHKyuoHUpOBanusl Kiemxu.

JemoHCcTpauun

Tabnuiel u cxeMbl: «KU3HEHHBIH LUK KIETKW», «Muto3y», «CTpoeHue
xpomocom», «Perumkanus [JHK.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparsl: «MHTO3 B
KJIETKaxX KOPEUIKa JIyKa».

JlabopaTropnass  pabdora  «/3yueHnme XpoMOCOM Ha  TOTOBBIX
MHKponpenapaTax».

JlaGopaTtopnass pabora «HaOmogeHue MuTO3a B KIETKAaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenaparax)».

Tema 9. CTpoenne u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U  JKU3HEACITENBHOCTH  OJIHOKJIETOYHBIX
OopraHu3MoB. bakrtepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APYTUE NPOTUCTHI. KOJIOHMAaNbHbIE OpTaHU3MBI.

B3anmocCBsA3p 4YacTel MHOTOKIETOYHOTO OpraHu3ma. [KaHW, OpraHbl U
cucteMbl opranoB. OpranusMm Kak eInHOe nesnoe. ['omeocras.

Tkanu pacrenuii. Tunbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MMOKPOBHAs, MPOBOJAIIAs, OCHOBHAsI, MeXaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(yHKUMN 1 pacONIOKEHUs TKAaHEH B opraHax pacTeHUM.

TkaHu )KMBOTHBIX U YeJIOBEKA. THUIIbI )KUBOTHBIX TKaHEW: ANUTEINAIbHAS,
COEIMHUTENbHASA, MbllIeYHas, HepBHAsA. OCOOEHHOCTH CTPOEHHUS, PYHKUUN U
PACIIOJIOKEHUS TKAHEN B OPraHaX )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U TeHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CUCTEMBI OPTraHOB >KMBOTHBIX M 4elloBeKa. DyHKIIMM OpPraHOB M CHUCTEM
OpraHoB.

Onopa tena opranuzmoB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOUYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii 1 BHyTpeHHMI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIB>KeHWE  OpraHu3MoB. JIBMKEHME OJHOKIJIETOYHBIX OPraHU3MOB:
aMEOouIHOE, )KTYTUKOBOE, PECHUYHOE. J|BUKEHNE MHOTOKJIETOYHBIX PACTEHUIA:
TPONU3Mbl M HACTUHU. J|BU)KEHHWE MHOTOKJIETOYHBIX >XMBOTHBIX M YEIOBEKA:
MblleyHas cucreMa. Pedrnekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opramusmoB. IloryomeHue BOABI, YIVIEKMCIOIO Tras3a |
MUHEpaIbHBIX BEIIECTB pacTeHUsMU. [lutanue xKUBOTHBIX. BHyTpuUIonocTHoe
U BHYTPUKJIETOYHOE muileBapeHue. [luraHnne mNO3BOHOYHBIX KMBOTHBIX.
Otnensl  NUIIEBAPUTENBHOrO  TpakTa.  [InWiieBapuTENbHBIE  KENE3BI.
[InmesapurenpHas cucTemMa 4eaoBeKa.



Jlpixanne opranu3moB. Jlpixanue pacteHuil. JlpIXaHue IKHUBOTHBIX.
Huddysus razoB yepes3 NoBepxXHOCTh KiieTku. KoxkHoe apixanue. [[pixaTenbHas
noBepxHOCTh. JKabepHoe U J€rouyHoe nbIxaHue. J[pIXaHHE MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTenpHas CHCTEMa 4YeJIoBeKa. MexaHusm
BEHTWISLMNA JIETKUX Yy NOTUL M MIEKONUTAOMMX. Perymanus abixaHus.
JIpIxaTenbHble 0OBEMBI.

TpancnopT BEmECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUMU.
TpaHncnopT BemIECTB y KUBOTHBIX. KpOBEHOCHas cucremMa M €€ OpraHbl.
KpoBeHOocHasi cucTeMa TIO3BOHOYHBIX JKMBOTHBIX U 4yenoseka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIOKHEHUSI CTPOEHUsS KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX JKWBOTHBIX.
Paborta cepaua u e€ perymnsuusi.

Brinenenne y oprannsmoB. Beinenenue y pacreHuil. Beinenenue y
*KUBOTHBIX. CokparurtenbHble Bakyosd. Opranbl BeiaeneHus. Ouibrpanus,
CeKpeuuss M O0OpaTHOE BCACHIBAHME KaK MEXaHHU3Mbl padOThl OpPraHoB
BblieNeHnA. CBsI3b TMOJIOCTM Tela C KPOBEHOCHOW W BBIACIHUTEIBHOU
cucteMamu. BplieneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHKImoHpoBaHuEe HeppoHa. OOpa3oBaHKE MOYH Y YEIOBEKA.

3amura y OpraHvM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpsl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrukyna. Cpeacrsa macCUBHOM M XUMAYECKOU 3aIUThI. DUTOHITUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOU3BOIHBIE.
3ammuTa opranuszma ot 0osesHeil. UMmmyHHas cuctema yenoBeka. KiieTounblil u
rYMOpPaJIbHBbI UMMYHUTET. BpOXXIEHHBIA U TPUOOPETEHHBIA CrieUUPUIECKUI
MMMYHUTET. Teopusi KIOHaIbHO-ceJIeKTUBHOrO nMmyHurera (I1. Dpaux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBETbl OpraHu3MoB. Pomb
BPOKJIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perynsumMs y OpPraHusMoB. PasgpaxxumocTts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PazgpaxkumMocTe W perynsuus y
pacTteHuil. POCcTOBBIE BEIECTBA U MX 3HAYEHUE.

HepBHas cucrema u pediekTopHas peryisiiusi y >KUBOTHbIX. HepBHas
cuctemMa M €€ OTHENbl. OJBOJIOUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >KMBOTHBIX. OTIEIBl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX.
Pednexc u peduiexkropnas ayra. bezycioBHbIe U yCIIOBHBIE pe(IICKCHI.

['ymopanbHas perynsuns ¥ SHAOKPUHHAS CUCTEMA JKMBOTHBIX M YEIOBEKA.
Kenme3pl SHOOKPMHHONW CHUCTEMBI M KX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW M 3HIOKpUHHOW cucteM. ['mnoramamo-runoduzapHas
cUCTEMA.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuupbl U cxembl: «OIHOKIETOUYHbBIE BOJOPOCIN», «MHOTOKIETOYHbIE
Bojopocim», «bakrepun», «lIpocreitmme», «Opranbl HBETKOBBIX PAaCTEHUIN»,
«CuHcTtemMpl OpraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpEeHHEE CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cucteMbl», «CTpoeHue cTeOms»,
«CTpoeHue JIMCTOBOW IIIACTUHKNY», « TKaHU KUBOTHBIX», «CKEIET YeI0OBEKay,
«IImmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «/lpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MplmeyHas cucTemay,
«BprgenurenbHas cucremay, « OHIOKpUHHAsA cucTtemay, «CTpOE€HHE MBIIILBD,
«MAmmyHnurer», «KumeynonosoctHeie», «Cxema TNHTaHUS  PACTECHUIN»,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TuIpbD»,



«CTtpoeHue miaHapumn», « BHyTpeHHee CTpoeHue T0KIeBOro yepBsi», «HepBHas
cuctema poiO», «HepBHas cucrema narymkm», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHag cucrema nruny, «HepBHas cucrema
MIIeKOUTaMuUX», «HepBHas cuctema yenoBekay, «Pedmexcy.

ObopynoBaHue: CBETOBOM MHUKPOCKOTM, MUKPOIIpENapaThl OJHOKJIETOUYHBIX
OpraHU3MOB, MHKpOIIpENaparbl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UTJIOKOXKHUX, )KMBBIE IK3EMIULSIPbl KOMHATHBIX PAaCTEHUH, repOapuu
pacTEHUN pa3HbIX OTIEJIOB, BJIAXKHBIE IpPENapaTbl KUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKUWH OECHO3BOHOYHBIX HBOTHBIX, CKEJET 4YEJIOBEKa,
o0opynoBaHuE MJI1 JEMOHCTPALMM TMOYBEHHOIO MW BO3JYIIHOIO IHUTAaHUS
pacTeHul, pacIeryieHUus] Kpaxmana U OeNKOB TOoJ JeHCTBHEM (DEpMEHTOB,
o0opyoBaHME I JAEMOHCTPAlMM OINBITOB MO H3MEPEHHUIO >KM3HEHHOMN
€MKOCTU JIETKHX, MEXaHW3Ma [bIXaTeJIbHbIX ABWKEHUH, MOJAEIH TOJIOBHOTO
MO3Ta pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEW paCTECHUIN.

JlabopaTopHas padora «/3ydeHrue TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3ydueHrne OpraHoB [IBETKOBOTO PACTCHUSD.

Tema 10. PazMHoOkeHHe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U
nosoBoe. Buabl 0ecrnosoro pa3sMHOXKEHHA: TOYKOBAaHHUE, CHOPYJISILMS,
(parmMeHTanuys, KIOHHPOBAHUE.

[TomoBoe pa3muoxkenue. [lomoBbie KiIeTKH, Wik rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Mmenose. KpoccuHrosep. buosormueckwnii
CMBICII ME03a U TTOJIOBOIO Ipoluecca. Meo3 U €ero MECTO B dKU3HEHHOM ITUKIIE
OpraHU3MOB.

[Ipen3aponpimieBoe paszButue. ['amerorene3 y KuUBOTHBIX. [losioBBIE
xene3pl. OOpa3zoBaHME M pa3BUTHE MOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHue MOJOBBIX KIIETOK.

OmnnoaoTBOpeHHE U HSMOPUOHATBHOE Pa3BUTHUE KUBOTHBIX. CriocoObI
OIIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE€ pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPHUOJIOTHS —
HayKa O Pa3BUTUHU OPraHu3MoB. Mopgoeenes — oOna u3 2nasuwvix npoobaem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghocenesa. Cramuu
AMOpHOreHe3a KUBOTHBIX (Ha mnpuMmepe JArymku). [pobGnenue. Tumbl
IpoOneHus. /lemepmunuposannHoe U  HEOEePMUHUPOBAHHOe  OpobJieHue.
bracmyna, muner 6nacmyn. OcoOEHHOCTH APOOIEHUS MJIICKOMUTAIOIIMX.
3apojbIlieBble  JUCTKU (TacTpyJsisanusi). 3akjajJka OpPraHOB W TKaHEW U3
3apOABIIIEBbIX JIUCTKOB. B3anMHOe BiIMSHUME YacTel pa3BUBAIOIIETOCS
3apojblla (AMOpHOHATbHAS MHAYKIMS). 3aKiIa/iKa [JIaHa CTPOCHUS dKUBOTHOTO
KaK pe3yJbTarT MEPAPXUUYECKUX B3aUMOJICMCTBUNM TE€HOB. BiusdHue Ha
AMOPHOHATILHOE PAa3BUTHUE PATMUYHBIX (DAKTOPOB OKPYKAIOIIECH CPEIbl.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonaneubiii nepuon. Ilpsamoe u
HenpsiMmoe pas3BuTue. Pa3zButue ¢ metamop(do3oM y OECro3BOHOUHBIX U
MO3BOHOYHBIX J>KMBOTHBIX. BHoOJIorMueckoe 3Ha4eHUE MPSIMOTrO U HEMPsIMOTO
Pa3BUTHS, UX PACTIPOCTPAHEHUE B MPUpOAE. THUIIbI pocTa )KUBOTHBIX. DaKTOPbI
peryjsiiud pocTa >KUBOTHBIX W uenoBeka. CTaauu MNOCTIMOPHUOHAIBHOIO
Pa3BUTHS Yy )KUBOTHBIX U yesoBeka. [lepuoasl ontorenesa uyenoneka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE MPOLECCHI.

PasmHoxeHue u paszButue pacteHuil. 'ametodut u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuid. OOpa3zoBaHHE CIOp B Mpolecce Meio3sa.
I'amerorenes y pacrenuil. OIUIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



OpraHu3MoB. J[BOMHOE OIJIOIOTBOPEHHE y LIBETKOBBIX pacteHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYIALNAA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpauumn

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabnumel 1 cxembl: «BeretatuBHoe pazmHOkeHHE», «Tumbl Gecrnoiaoro
pa3sMHOXKEHUD», «PasMHOXEHHE XJIaMUAOMOHAABDY, «Pa3MHOXKEHUE BIIICHBDY,
«PasMHOXeHue  ruape», «Meuno3», «XpoMocoMbl»,  «l'ameroreHesy,
«CTpoeHue ANLEKIETKN U CrepMaTo30m1a», « OCHOBHBIE CTAaJANN OHTOT€HE3a»,
«IIpssmoe m Hempsimoe pasBuTtHe», «Pa3BuTHE MaKCKOTO KyKa», «Pa3Butune
capaHun», «Pa3zButme mArymkm», «/IBOMHOE OIIONOTBOPEHHE Yy LBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OJIHOAOJBHBIX M JBYAOJBHBIX PAaCTCHHII»,
«OKM3HEHHBIN 1MKJI MOPCKOW KamyCTb», <«JKHM3HEHHBIM LHKI MXay,
«OKW3HEHHBIN TUKJ NAMOPOTHUKA», <« KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpenaparbl SUIEKIETOK U
CIIEpPMATO30UI0B, MOJENb « LMK pa3BUTHS JIATYIIKI.

JlabopaTopHass pabora «l3yueHne CTpOEHHsS TOJOBBIX KJIETOK Ha
TrOTOBBIX MHKpOIpenapaTax».

IIpakTnyeckass padora «BbIsIBICHUE NMPU3HAKOB CXOJACTBA 3apOJBIIIEH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHME OpPraHoB pPa3MHOKEHUSA BBICIINX
pacTeHu».

Tema 11. I'eHeTKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHMBOCTH
OPraHu3MoB

Hcropust CTaHOBIIEHHUS W pa3BUTUSL T'€HETUKH Kak Hayku. PabGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Poiab 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Padotel H. K. KonbioBa, H. Y. BaBunonra, A. H. benosepckoro, I
J1. Kapnieuenko, 1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W CHUMBOJBL. | OMOJOTrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W
pPELECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAsl JIUHUS, THOPUIBI,
reHoTur, (eHotur. (OCHOBHBIE METOJAbl TE€HETHKU: TUOPUIOIOTHYECKUH,
LUATOJOTUYECKUI, MOJIEKYJISIPHO-TEHETUYECKHIA.

JlemoHCcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
Basunos, A. H. benozepckuit, I'. JI. Kapneuenko, 0. A. ®uwimmnuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEILIUBAHUSI.

JlaGopaTtopnasi paGora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCJICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHaenss — 3aKoH

eauHooOpazusi THUOPUIOB TMEpBOTO mMoKoyieHUs. I[IpaBuio AOMUHUPOBAHUS.
Bropon 3akoH MeHzenst — 3aKOH paclieIuIeHus] TpU3HaKoB. L{uronornueckue
OCHOBBI MOHOTHOPHTHOTO CKpelTuBaHus. | MmoTe3a YuCTOThI raMeT.

AHanu3upymoliee CKpeIvBaHue. [TpomexxyTOouHbIN Xapaxkrep
HaclienoBaHusl. PaclienieHre npu3HakoB IIPU HEIIOJHOM JJOMUHHUPOBAHUH.
HuruOpuanoe ckpemuBanue. Tperuid 3akoH MeHnens — 3aKoH

HE3aBUCHUMOIO  HAcleOBaHUs  NpPU3HAKOB. LluTOnornueckue  OCHOBBI
TUTHOPUIHOTO CKPEILMBAHMUS.



CuemienHoe  HacienoBaHue npu3HakoB. PabGotet  T. Moprana.
CuerieHHOE HACJIEJOBAaHUE TE€HOB, HAPYIICHHE CLEIJICHUS MEXAY T€HAMH.
XpOMOCOMHasI TEOpHsL HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBI MEXaHU3M OIPEAEICHUS M0J1a. AyTOCOMBI
U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIM M  TE€TEpOraMeTHbIM  IOJI.
I'eneTnueckas CTpPyKTypa MOJIOBBIX XpoMocoM. HacinenoBaHue NpHU3HAKOB,
CLICIJICHHBIX C TOJIOM.

I'enotun kak wenoctHas cucreMa. llnenoTponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOKECTBEHHBIN ajulenu3M. B3auMoJenCcTBHE HEaJUIEIbHBIX
reHoB. KommuiementapaocTs. Onucras. [lonumepus.

['eHeTMYECKMIT KOHTPOJIb PAa3BUTHS PACTEHHUM, )KUBOTHBIX M 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, MOBEACHUA U KOTHUTHBHBIX (DYHKIIMIA.
['eneTnyeckue MexaHU3Mbl CHMOMOTEHE3a, MEXAaHU3Mbl B3aUMOJECUCTBHS
«XO3SIMH — Tapa3uT» U «XO35 MH — MHKpPOOHMOM». |'€HeThyeckne acneKThl
KOHTPOJII U U3MEHEHHUSI HACJIEICTBEHHOW HH(POPMALIMH B TOKOJICHUSIX KIETOK U
OpPTaHU3MOB.

JlemoHcTpauun

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuubr u cxemsbl: «llepBbiii U BTOpOll 3akoHbl Menpaens», «Tperuit
3aKOH  Mengens»,  «AHanM3upylomee — ckpemmBaHue»,  «HemomHoe
JOMUHUpPOBaHHUE», «CIEIUICHHOE HACJIEIOBAHUE MPU3HAKOB Y APO30(DHIIBIY,
«l'enetuka mnona», «Kapuotun denoBeka», «Kapuotum 1apo3oQpuib,
«Kapuotun nTunb», «MHOXKECTBEHHBIM —aimnenu3m», «BzaumopaenicTBue
TEHOB.

O6opynoBanue: MOJENb JJsl JEMOHCTpAlUMU 3aKOHOB €IUHOO0Opa3us
rMOpUIOB TMEPBOTO MOKOJEHUS W paCUICIUICHHs] TPU3HAKOB, MOJAENb s
JEMOHCTpALlUHA 3aKOHA HE3aBUCUMOI'O HACIJIEIOBAHUS NPU3HAKOB, MOAENb JJIA
JEMOHCTPALUN CLETUIEHHOTO HACJIEAOBaHUs NMPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIBD».

IIpakTuyeckas pabGora «/I3ydyeHue pe3ynbTaToOB  JUTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIbD».

Tema 13. 3aKoOHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeapl npu (GopmMupoBaHHHM (HEHOTHUINA.
N3meHunBOCTh mNpHU3HAKOB. KayecTBEHHBIE M KOJWYECTBEHHBIE TNPU3HAKH.
Buapl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Ponb cpensl B (popmMupoBaHUM
MOAU(DUKAITUOHHON W3MEHYUBOCTH. Hopwma peakuuun MpU3HAaKA.
Bapuanuonnsiii psg u BapuanuonHas kpuas (B. Moranucen). CoiicTBa
MOJAU(PUKALUOHHON U3MEHYUBOCTH.

I'eroTINUECKaAsA NU3MEHUYUBOCTD. CBoiicTBa T€HOTHUITNYECKOU
W3MCHYMBOCTH. BHABI T€HOTHIIMYECKOH M3MEHUYMBOCTH: KOMOWHATHBHAI,
MYyTalMOHHAs.

KomOunaTuBHas M3MeHYMBOCTb. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW W3MEHYUBOCTH. PoOJb KOMOMHATUBHONW W3MEHUYUBOCTH B
CO3/IaHUM TeHETHUYECKOT0 pa3HOOOpasus B Ipejieax OJJHOTO BHUA.

MyTtanroHHas U3MEHYMBOCTb. BHUABI MyTaluMi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHBIE W HWHAYUMPOBAaHHbIE MyTaluu. SaepHbie U
HUTOIUIa3MaTuyeckue Myrtamuu. (ComMaTHUYeCKHMe ¢ TMOJIOBBIE  MYTallUM.
[IpyurHBl BO3HUKHOBEHUSA MyTalMii. MyTareHbl U UX BIUSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOIEecCa. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHo# nu3menunBocty (H.M. BaBunos). BHesinepHas u3MEHYUBOCTD U
HACJIEJICTBEHHOCTb.

Onucenemurxa U dNUSEHOMUKA, PONb INUSEHEMUYEeCKUX (aKmopos 6
HACNe008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JlemoHCcTpauumn

IToprpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Bunmbl wm3meHumBOCTHY, «MoaudukanuoHHas
U3MEHYUBOCTHY, «KomOunaTnBHAs W3MEHYMBOCTB, «Merio3y,
«OmnogotBopenue», «l'eHeTmdeckue 3a0o0JieBaHMsI  4YeloBeKa», «Bumbl
MYyTaLHAN».

OO6opynoBanue: KUBBIE U TepOapHbIC IK3EMITISIPHI KOMHATHBIX PACTCHHM,
pucyHku (poTtorpaduu) >KMBOTHBIX C PA3IMYHBIMH BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJU(DUKAIIMOHHOW UW3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psjga Hu
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Mytamuu y apo3oduibl (Ha TOTOBBIX
MUKpOITpenapaTax)».

Tema 14. I'eneTnka 4esioBeka

Kapuorun yenoseka. MexayHapoiHas mporpaMma MCCIIEIOBaHUSI T€HOMA
yenoBeKa. MeToabl H3Yy4YEHUsS] TEHETUKM 4YEJOBEKA: TIE€HEaJOTMYeCKUM,
OJIM3HEIIOBBIN, LIMTOr€HETUYECKU, MOMYJISIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMEHHOE  ONpEAECNICHUE  T'EHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jeBaHMS  delOBeKa. [ CHHBICE H
XpPOMOCOMHbBIE ~ 0oJie3HH  4YesnoBeka.  bojieaHn ¢ HacIeJCTBEHHOU
MPEAPaCIIONIOKEHHOCTBIO. 3HaueHUE MEIUIUHCKOU T€HETUKHU B
MPEOTBPAICHUN U JICUCHUU T'eHETHUUECKUX 3a0oJieBaHUM uenoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBONIOBBIE KJIETKHU. [TonsiTue
«TEHETUYECKOr0 Tpy3a». OITUUECKHUE AacCIeKThl HCCIEI0BaHUM B 00JacTH
PEIAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (pakTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
¢u3nueckoMy W XHMHYECKOMY  3arpsi3HEHHUIO  OKPYXalolled  Cpebl.
['eneTnyeckas npenpacnoiOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JemoHcTpanumn

Ta6nuiet u cxembl: «Kapuotumn yenoBekay, «MeToibl U3yUeHHs] TEHETUKHU
yesioBekay, «I'eHeTuyeckue 3a00JIeBaHUsI YETTOBEKaAY.

IIpakTnueckas padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Cesnrekuiusi opraHnu3zmMoB

JloMecTukanuss W CeNeKius. 3apoKACHUE CEJICKIMU W JOMECTUKAILUU.
Yuenue H. W. BaBunoBa o IleHTpax MNPOUCXOXIECHHUS U MHOT000Opa3us
KYJbTYPHBIX pacTeHUl. POJb celeKuu B CO3/IaHUU COPTOB PACTEHUN U MOPOJ
#KuUBOTHBIX. CopT, mnopoga, mTaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B
HaciaeAcTBeHHOM wum3MeHumBocTH H. WM. BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM paboThI.

Metoasl cenekiMoHHOW paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIN U
WHIVBUAYAJIbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  cenekuuu.  McmblTanue
MpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIIEHKU
(deHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ  CEJIEKIIMOHHOM  paloThl.
PagnanvoHHbIl M XUMHYECKHM MyTareHe3 KakK HWCTOYHUK MYyTaluh Yy



KyJIbTYpHBIX (OpM OpraHu3MoB. VM cronb30BaHNEe T€HOMHOTO PeJaKTHPOBAHUS
1 MeTo/10B pekoMOnHaHTHBIX JJHK miis nosrydeHuss ucxoaHoro Marepuana st
CEJIEKIINH.

ITonyuenue ITOJIUIIIIOUIOB. BnyTtpusunosas rHOpHUIN3aIIHSL.
biu3kopoacTBEHHOE — CKpeliuMBaHWe, WM MHOpuauHr. HepoactBeHHoe
CKpeIllMBaHUe, WK ayTOpuauHr. ['eTeposuc u ero mpuuuHbl. Mcnons3oBanue
reTepo3uca B cesnekuun. Otnanénnas rudbpunuzanus. [Ipeononenue 6ecroaus
MEXBHJIOBBIX THOPUAOB. JIOCTMKEHHMSI CEIEKUHMH PACTEHUA M HKUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHHE U W3yYEHUE T€HETHYECKUX PECYpPCOB KYJIbTYpPHBIX PAaCTEHUM
M UX JUKAX PpOAWYEeH i CO3JaHUusl HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. M3yuenue, coxpanenue u ynpasieHue
2EHEMUUECKUMU  pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICI0EbIX
HCUBOMHBIX 6 YENAX YAYUUIEHUS CYWeCmBYIoWux U CO30aHus HOGbIX NOpPOO,
JUHULL U KPOCCO8, 6 MOM HYUCNe C NPUMEHEHUEeM COBPEMEHHLIX Memooos
HAYYHBIX UCCTIE008AHUU, NEPEOOBbIX U0l U NEPCNEKMUBHBIX MEXHOI02UM.

JlemoHCcTpauun

IHoptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubr u  cxembl: «LIeHTpBI MPOUCXOXKAECHUS U MHOrooOpasus
KYJBbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOU
U3MEHUMBOCTH», «Metonbl cenekuun», «OTaan€HHas THOpUAM3ALIUS,
«MyTtarenes».

JlaGopaTtopHasi pabGora «/I3ydyeHue COpPTOB KyJIbTYpHBIX DPAacTEHUU H
IIOPOJT JOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIIEKIINN PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHUI.

IKeKypeuss «OCHOBHBIE METOABI M JOCTUIKEHHUS CEJEKIUU PACTCHUU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHUHWIO,  IUIEMEHHYI  (depmy,
COPTOMCHBITATENbHBIN YYacCTOK, B TEIUIMYHOE XO3SIMCTBO, B JIabDOpATOPUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHOJI0rMs U CHHTETHYECKAs OMOJI0T U

OOBEKThI, UCIIOJIb3yeMble B OMOTEXHOJOTMHU, — KJIETOYHBbIE U TKaHEBbIE
KyJbTYpbl, =~ MHUKPOOPTaHHM3MBI, HX  XapaKTepUCTHKA. TpagulrOHHas
OMOTEXHOJIOTHS: XJIEOOMeUeHne, MOJyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAenue. MukpoOuonoruueckuii cuHTe3. OOBEKTbl MUKPOOHOIOTUYECKUX
TexHosiorui. [IponsBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3ganue TEXHOJOTUM U MHCTPYMEHTOB LIEJICHANPABICHHOTO WU3MEHEHUS
U KOHCTPYUPOBAHUSI TE€HOMOB C LEIbIO IIOJy4EHUS OPraHU3MOB U HX
KOMITOHEHTOB, COJIEpKAIllUX HE BCTPEUAIOLIMecs B MIPUPOJE OMOCUHTETUYECKHE
yTH.

Knerounas naxxenepus. MeTozibl KyJIbTYpbI KJIETOK U TKAHEW PACTEHUN U
#*UBOTHBIX. KpuoOanku. Comartuueckass TUOpUAM3ALMA W COMATHYECKUUN
sMOpuorenes. Mcnonbp3oBaHue ramaiougoB B CeJIEKIUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX — QHMuUmei. Hcnonvzosanue  MOHOKIOHANbHBIX U
NOJUKTIOHANbHBIX aHmumen 6 Mmeduyure. VICKYCCTBEHHOE OILIOIOTBOPEHHUE.
PexoHCTpyKLMsT ~ SAMLEKIETOK W KJIOHUPOBAaHME  JKUBOTHBIX.  Merton
TPAHCIJIAHTALIUU SIIEP KIETOK. TexHono2uu 0300p06aeHUsl, KyIbmueupoeanus u
MUKPOKTIOHANbHO2O0 PASMHOICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass U TeHHas HHXKeHepus. VCKycCTBEHHBIM CHHTE3 IeHa M
koHcTpyupoBanue  pexkomOuHantHeIXx JHK.  Cozoanue  mpanceennvix



opeanuzmog. JIOCTM>KEHUST M TEPCHEKTHBBl XPOMOCOMHOW M T€HHOM
WHXEHEPUH. DKOJIOTHUYECKUE U ITUUECKUE MPOOIEMbl TEHHOW MHKEHEPHH.

Memuuunckue OuotexHonoruu. IloctreHomHas mHM@poBas MeEAUIMHA.
[MIIP-auarHoctuka. MeTa00JOMHBIA aHadu3, TEHOLICHTPUYECKUN aHau3
IIPOTEOMA YEJIOBEKA JUIA OLICHKH COCTOSHHUSA €ro 310poBbi. lcmonb3oBanue
CTBOJIOBBIX KIJIETOK. TapretHas Ttepanus paka. 3D-OuoumHxkeHepus s
pa3paboTku (GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHW, CO3/IaHUs
KOMILJIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHM TPEXMEPHOTO OMONPUHTUHIA U
ckaddonaunra 1y perieHus 3a/1a4 nepcoHaTu3UPOBAHHON METUITUHBI.

Co3aHre BEKTOPHBIX BAKLMWH C LEJIbI0 00€CcleueHnss KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneii OPBU, ycTtaHOBIEHHE MOJIEKYJIIPHBIX MEXAHU3MOB
¢yukiuonupoBanus PHK-copepxkamumx BHpycOB, BBI3BIBAIOIIUX  0CO00
ornacHbl€ 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpauumn

Tabmuubr u  cxembl:  «Vcnonp3oBaHME ~ MHKPOOPraHM3MOB B
IIPOMBIIUICHHOM  NPOM3BOACTBE», «Kilerounas wuHxkeHepus», «l eHHas
VHKCHEPHS.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKCKypcuss «bHOTEXHONMOTHS — BaKHEWIIAs NPOWU3BOAUTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxkaenue U pasBuTHE 3BOJTIONHOHHBIX MPEACTABJICHUH B
OunoJiornu

OpomonmonHas teopuss Y. JlapBuHa. Ilpeanochulku BO3HHKHOBEHMS
napBuHHu3Ma. JKU3Hb 1 Hay4dHas aestenbHocTh Y. /JapBuHa.

JBrxymue cuibl 3Bofoumu  BuaoB mo Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHHSI OPraHW3MOB, HACJIEACTBEHHAs M3MEHYUBOCTD,
O0opb0a 3a CyIlIeCTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetnueckoil Teopuu sBomounu (CTI). HeittpanpHas
Teopust 3BofrolMu. CoBpeMEHHash HBOJIOUMOHHAS OHOJIOTHS. 3HayeHUe
ABOJIIOLIMOHHOW Teopur B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHbI
MUpa.

JlemoHCcTpanumn

[Toptpetsl: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosbe, Y. Hapsun, C. C. UerBepukos, U. W. lImansraysen, k. Xonaeis, /.
K. benses.

Tabmuielt 1 cxembl: «Cucrema >xuBod mpupoasl (1o K. JluxHe)»,
«JlectHuna sxuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
npucnocoOyieHnit 'y pacTeHuil W >kuBOTHbIX (1o Jlamapky)», «Kapra-cxema
mapmpyra nyremecrBus Y. dapsunay, «Haxomxku Y. JlapBuna», «DopMmsbl
O00opbObl  3a  cymectBoBaHue», «llopomel ronybOei», «MHorooOpasue
KyJIbTYpHBIX (GopM KamycTbl», «llopoibl qomamHMX >KUBOTHBIX», «Cxema
oOpa3zoBanusi HOBbIX BUJ0B (1o Y. JlapBuny)», «Cxema COOTHOILIECHHUS
JIBYKYIIUX CHJI ABOIONUNY», «OCHOBHBIE MOJOKEHUS CUHTETUYECKOW TEOpUHU
SBOJIIOLIMY.

Tema 2. MuKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[Monynsauust Kak 53JeMeHTapHas eAuHuna 3Boitouud. CoBpeMEHHbIE
METO/Jbl OLEHKM TI'€HETUYECKOrO0 pa3HooOpa3usi U CTPYKTYpbl MOIYJISLUN.



H3menenue reHO(MOHAA TMOMYJSIIUM KAk JJIEMEHTApHOE HBOJIOLHUOHHOE
sBJICHHE. 3aKOH TeHeTrnueckoro paBHoBecus J[x. Xapnau, B. BaitaOepra.

OnemeHTapHbIe (PAKTOPHI (ABMXKYIIME CHUJIBI) 3BOJIOLMU. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MEHUMBOCTh. Jlpeilp TreHoB — chyuaiiHbie
HEHANpaBJieHHbIE W3MEHEHHMS YacTOT ajulelied B MOMyISusaX. OPQexT
ocHOBaTend. Jpgexm Oymuiiounozo copaviwka. CHUdCeHUe 2eHemuyecKo2o
pasHoobpazus: npuuuHsl u cieocmsus. Ilposenenue sghghexma opeiigha 2enos 6
oonvuwux U manvix  nonyaayuax. Murpauun.  W3omAuus  mOMyJISLIMNA:
reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOJIOTUYECKast (PEPOTyKTHBHAS ).

EctectBenHbIil 0TOOp — HampaBisAoOmuUi (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO OTOOpa: JABIDKYIIMN, CTAOMIM3HUPYIOMIMN, pa3pbIBAIOIIUN
(mu3pynTuBHbIi). [lon0oBOI 0TOOpP. BO3HHKHOBEHNE M ABOIOLUS COLUAIBHOIO
MOBE/ICHUS KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUU.
Bo3HUKHOBEHHE  NPHUCHOCOOJNIEHHA Yy  OpraHu3MoB.  ApoMopdo3bl U
UIA0AJaTal|H. [Tpumepsl IPUCHIOCOOICHHI y OPraHu3MOB:
Mopdonoruueckue, (GU3MOJIOTHYECKHE, OUOXUMHUUYECKUE, TMOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepun u cTpykrypa. BuaooOpasoBaHue Kak pe3yibTaT
MUKpO3BOIOLMU. M3omsmus — kinrodyeBoil gakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMITATPUUECKOE  (DKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIIOUIU3aIIHS,
rubpuan3anus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (POpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons »BOMOIIMOHHONW OWOJNOTMM B  pa3padOTKE HAay4YHBIX METO/OB
COXpaHeHMs1 OuopazHo0Opa3usi. MUKpPOIBOJIONUS U KOIBOJIOIMS MApa3suTOB U
X XO03s5€B. MexaHu3Mbl (HOPMUPOBAHMS YCTOMYMBOCTH K AHTHOMOTHKAM U
croco0Obl OOPHOBI C HEM.

JlemoHCcTpanumn

IToptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuupbr 1 cxeMbl: «MyTanmoHHasi U3MEHUYMBOCThY, «llomynsunonHas
CTpyKTypa BuIa», «Cxema TmposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBHoKyIIMEe CHJIBI  3BOJIOLMM», «ODKOJOTUYECKAs] W30JSALUs  TMOMYJIALHMA
ceBaHCKoOU (openuny, «I'eorpadrueckass U30JSIUS JTUCTBEHHUIIBI CUOUPCKON U
JIMCTBEHHHULIBI 1aypckoil», «IlomyysairoHHbIE BOJIHBI YMCIEHHOCTH XHUIIHUKOB
u KepTB», «CxeMa JeWUCTBUS €CTECTBEHHOro 0TO0opa», «Dopmbl 0OphrOBI 3a
cyuectBoBanue», «MHaycTpuanbHbelii MenaHu3m», <«KUBbIE HCKOMAaeMbley,
«ITokpoBHUTENLCTBEHHAS] OKpacka >KMBOTHBIX», «lIpemymnpexnaromnias okpacka
KUBOTHBIX»,  «Duzmonorunueckne  agantauum»,  «lIpucnocodbieHHOCTh
OpraHu3MOB U €€ OTHOCUTEIbHOCTHY, «Kputepuu Buna», «Bunbl-aIBOHUKNY,
«Ctpyktypa BHAa B npupoae», «(Cmnocobbl  BUA0O0OpAa30BaHUS»,
«I"eorpaduueckoe BUI000pa30BaHue TpEX BUJIOB JaHABIIIEH,
«IKOJOTUYECKOE BUA000pa30BaHUE BUAOB CUHUI, «llonurmonipl pacTeHuin»,
«KamycTHO-peieuHblil TuOpum.

OGopynoBaHue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dYyuesa
OTUI] U 3Bepel C MpUMEPAMH Pa3IUYHBIX MPUCIOCOOJICHUH, Yyyena NTULl U
3Bepel pa3HbIX BHUJOB, TepOapuu pacTeHUU OJIM3KUX BHUJIOB, 00pa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

Jlaboparopnasi paGora «BpIsiBIeHHE M3MEHUYMBOCTU y OCOOEH OJIHOTO
BUJIA».



JlabopaTtopnas pa6ora «lIpucmocoOneHuss OpraHu3smMOB H  UX
OTHOCHTEIbHAS 11€JIECO00Pa3HOCTHY.

JlabopaTopnass padora «CpaBHeHHE BHUIOB MO MOP(HOIOTHYECKOMY
KPUTEPUION.

Tema 3. MakpodBoIouMs U €€ pe3yabTaThbl

Meroasl wW3yyeHUss MakKpod3BOdOUMU. [lameoHTOIOrHMYecKkne MeTObl
u3ydeHus oHBomounu. Ilepexoanbie (opmbl U (GUIOTEHETUYECKUE PSIbI
OpraHU3MOB.

buoreorpaduyeckue mMetoasl u3ydeHus sBontonnn. CpaBHeHue (aopsl U
¢dayHBpl MaTepukoB u OCTPOoBOB. bmoreorpaduueckue obnactu 3emuu. Bumbi-
SHIEMUKH U PEJIUKTHI.

OMOpHOJIOTHYECKME W CPaBHUTEIBHO-MOP(OJOTHYECKHE  METObI
M3Y4YEHUsl SBOJIOUMU. ['€HeTMueckue MeXaHU3Mbl SBOJIOLMU OHTOTE€HE3a M
MOSIBJIEHUSI DBOJIIOLMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W AHAJIOTHMYHBIE
opranbl. PynquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKUE,
OMOXMMUYECKHE M  MaTeMaTHYEeCKUE METOAbl  M3YYEHHUS  HBOJIIOLUU.
I'omonoruunsie reHpl. COBpeMEHHBIE METObI MOCTPOCHUS (PUIOTEHETUUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLUS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBujia) HJBOMOUMH. [lpunyun cmeHwvl

GdyHKyu. Heob6patumocTs ABOJIIOLIHH. AnanTtuBHast paauanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JlemoHCcTpauun
[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkenb.
TaOmuiel u CXEMBI: «PuIoreHeTHYECKUN psn JIOILIAJIN,

«ApxeonTtepukcy», «3Bepo3yObie smiepbl», «Creromedanby, «PuHHOGUTHY,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduueckue 30HbI 3eman», «perd
KOHTUHEHTOBY», «PenukTel», «HavanbHble cTagun SMOPHUOHAILHOTO Pa3BUTHS
MMO3BOHOYHBIX JKMBOTHBIX», «l'OMOJIOTUYHBIE W aAHAJIOTUYHBIE OpPTaHbD,
«PynumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpBl 4YellOBEKa W
muMnanse», «l'JaBHble HalpaBiIeHUsl 3BOIOLUNY, «OOIIMe 3aKOHOMEPHOCTH
SBOJIIOLIMY.

O0GopynoBaHue: KOJUICKIIUU, TrepOapuu, MYJsKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

HayuHble TUMOTE3bI MPOUCXOXKIECHUSA KU3HM Ha 3emye. AOUOTEHE3 U
naHcnepmus.  [loHaydyHble ~— TPEACTaBIEHUS O  3apPOXKIACHUU  KU3HH
(kpearmonu3M). ['wmore3a NOCTOSHHOTO CAMO3apOXKACHUS KU3HU M €€
onpoBepxkenue onsitaMmu  ®. Pemm, JI. Cnammanuanum, JI. Ilacrepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIOT U

OcHOBHEIE STaIbI HEOPTraHUYECKOMU IBOJIIOIUH. [imanerapnas
(reosornueckas) JBOJIONUS. XHUMHYECKasi ABOJIONMS. AOUOTeHHBI CUHTE3
OpraHUYecKuX BemecTB n3 Heopranmyeckux. Ombir C. Mumepa u I'. IOpu.
O6pazoBanue mnoiuMepoB u3 MoHomepoB. KoarepatHas rumoreza A. U.
Omnapuna, tumnoreza mnepBuuHoro OynboHa JDk. XonjaeilHa, TeHETHYecKas
runoteza . Ménnepa. Pu6o3umbl (T. Yek) u rumoresa «mupa PHK» V.
['un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Uctopusa 3emnm u Metonpl €€ u3ydeHHs. VIckomaemble OpraHMYecKue
octatku. ['eoxpoHosnorus u e€ meroabsl. OTHOcHUTENbHAass W aOCOJMIOTHAS
reoxXpoHoJsiorus. ['eoXpoHoIornueckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STOXU.



HauvanbHble 3Tanel opranmyeckoi sBosonuu. llosBraeHne u 3BONIOLHS
MEPBBIX KJIETOK. DBOIIONUS MeTabonm3mMa. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MHUKpPOOHBIE OMOIUIEHKM Kak aHajor IMEpBbIX Ha 3emile
coobuiecTB. CTpoMaToauTsl. [TpoKapHOTHI U 3yKapUOTBHI.

[Ipoucxoxnenue YKapHuoT (cumOuorenes). DBOJIIOLIMOHHOE
MIPOUCXOXKJIEHHE BHUPYCOB. [IpoHMCXO0XKIEHHE MHOTIOKJIETOYHBIX OPTraHH3MOB.
BO3HMKHOBEHHE OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl BOJIONUHU BBICIINX pacTeHHil. OCHOBHBIE apoMOp(]O3bI
pactenuil. Beixon pacrenmii Ha cymy. llosiBneHne cnopoBbIX pacTeHUU U
3aBoeBaHue MMM cymu. CeMeHHble pacTeHus. lIpoucxokIeHrne IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tamnbl IBOJIOLUUHU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(}o3bI
XKUBOTHBIX. Benyckas (ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBeie XOpaOBbIE JKUBOTHbIC. JKU3HB B BOAE. ODBOIIOLMS
Mo3BOHOYHBIX. [Ipoucxoxnenune ampubuii um pentwmil. [IpoucxoxaeHue
Miekonuramux u nrtul. [lpuHnun kmrowyeBoro apomopdoza. OcBoeHue
0€eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emule MO 3paM W NEPUOAAM: apXeW, IPOTEPO30U,
najgeo30i, Me3030i, KaiiHO30M. OOm@As xapakTepuUCTHKa KiuMara |
reoJlornyeckux mnpoueccoB. [losiBieHne U paclBET XapaKTEpPHbIX OPTaHU3MOB.
VYriieobpa3zoBaHue: €ro ycjioBUs U BIMSIHHUE HA Fa30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHUSI — SKOJOTMYECKUE KPU3UCHI Mpouwioro. [IpuunHbl
U CIIEICTBUSA MAacCOBBIX BhIMUpaHUN. COBPEMEHHBIM DKOJOTHYECKUU KPHU3HC,
ero ocooeHHnoctu. [Ipobiema coxpanenust OuopazHooOpasusi Ha 3emiie.

CoBpeMeHHas cucTemMa oprauudeckoro mupa. IlpuHuuns! kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI OPTaHU3MOB.

JlemoHcTpanumn

[Toptpersr: @. Penu, JI. Cnayutanuanm, JI. ITactep, M. Y. Meunukos, A.
N. Onapun, [Ix. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Ta6nuie u cxembl: «Cxema onbiTa @. Penuy», «Cxema onbita JI. TlacTepa
[0 M3YYEHHIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Mwuepa, I
IOpu», «IOtanel HeOpraHUYECKON 3BOIIOLIUNY, «I €0XpoHONIOrNYECKas IIKaIay,
«HauvanpHple 53Tanbl OpraHvyecko sBomtouum», «Cxema 00pa3oBaHUs
AyKapuoT MyTéM cumOuoreHesza», «Cucrema XUBOH NpUpoabl», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuil», «PuHMOQUTHY, «OIHOKIETOYHBIE
BOJOpOCIN», «MHOrOKIETOYHbIE BoAopocan», «Mxm», «llanopoTHHKNY,
«l'onoceMenHble pacteHus’», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema
Pa3BUTHUSL KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmmey,
«Kumeunononoctueie», «llmockue uepBu», «UneHucronorue», «PbuiObY,
«3emHoBOAHBIEY, «lIpecmbikarommecs», «lItuupy», «Mnekonuraromuey,
«Pa3BuTHE KU3HU B apXEUCKOU dpe», «Pa3BUTHE KU3HU B IMPOTEPO3OUCKOU
ape», «PaszBurhe KM3HM B MAJIEO30MCKON dpe», «Pa3Burue XU3HU B
ME3030MCKOU 3pe», «Pa3BuTHE )KU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CUCTEMa OPTraHUYECKOTO MUPAY.

O6GopynoBanue: repdbapu pacTEHUU Pa3IUYHBIX OTIEIOB, KOJIJICKIIMU
HAaCEKOMBIX, BJIQXKHBIE TMpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKI[UU MTJIOKOKHMX, CKEJIEThbl MO3BOHOYHBIX >KMBOTHBIX, Yyyena MTHI] U
3Bepeil, KOJUIEKIMH OKaMEHEJIOCTEH, TMOJEe3HbIX HCKOMAEMbIX, MYJISKU
OpraHUYeCKUX OCTATKOB OPTaHU3MOB.



Bupryaabnasa Ja0opatopHas padora «MojaenupoBaHHEe —ONBITOB
Mumnepa—tOpu 1o u3ydeHnio aOMOTEHHOTO CHHTE3a  OpPTraHUYECKHX
COEIMHEHHI B IEPBUYHOMN aTMOchepey.

JlabopaTopHas padora «/3yueHne u ONMMCaHUE HCKOMAEMBIX OCTAaTKOB
IPEBHUX OPTaHU3MOB.

IIpakTunyeckas padora «l3yuenune ocoOeHHOCTEH CTPOEHUS pPacTEHUU
Pa3HBIX OTAEIIOBY.

IlpakTuyeckas  paGora  «/3ydyeHne  OCOOEHHOCTEH  CTPOEHUS
IT03BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHune 4e10BeKa — AaHTPONOreHe3

Paznensl u 3anaun aHTPONOIOTHU. METOIBI aHTPONIOJIOTHH.

CraHOBIIEHUE NPEACTABICHUI O MPOUCXOKIECHUU YeJIOBeKa. Penurnos3usie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTtBo 4enmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IIOJIOKEHUE
yenoBeka. CBHIIETENIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mop¢ooruuecKue, AMOPHOJIOTUYECKHE, ($b13M0JI0r0-OMOXUMHYECKHE,
nopeneHueckne. OTauuus 4YenoBeKa OT KUBOTHBIX. lIpsaMoxoxkaeHune u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOU
CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuiabl  ((akTophl) — aHTpONOreHe3a:  OMOJIOTHYECKHE,
corpasibHble. COOTHOIIEHHE OMOJOTMYECKHX M COLMAIbHBIX (PAKTOPOB B

AHTPOIIOTCHE3E.
OcHOBHBIE cTaguu aHTpornorenesa. PanHue yenoBekooOpa3Hble 00€3bsIHbI
(IpOKOHCYJIBI) W paHHHUE TOHTHABI — OOIME MPEIKH YEeIOBEKOOOPA3HBIX

00e3bsiH U JIoAeH. ABCTpPAJONMTEKHM — JIBYHOTHE Npenku mtojed. YenoBek
YMETbIM, NEPBbIE W3TOTOBIICHHS OpyAud Tpyaa. UenoBeK NPAMOXOISIIMA U
NepBbIil BbIXOJ Jrofed 3a mpenensl Adpuku. YenoBek reidaenbOeprckui —
oOILIMi MpeAoK HeaHAEPTaIbCKOrO0 YEJOBEKa M YesloBeKa pasyMHOro. Yenosek
HEAHJEPTAIbCKAN KaK BHUJI JIOJECH XOJOAHOrO KiauMara. YemoBeK pa3yMHBIN
COBPEMEHHOI0 THIA, JEHUCOBCKHIA YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [lameoreHeTrka u najaeoreHOMHKA.

DBOJIIOLMSI COBPEMEHHOTO 4esioBeKa. EcTecTBEHHBIN 0TOOP B MOMYJISIIIUAX
yesnoBeka. MyTalMoHHbIN npouecc U noauMopdusm. [lonmynaiuroHHbIe BOJHBI,
npeiid renoB, Murpanus u «3G(PEeKT ocHOBATEINSH B MOMYJIAIUSAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHsaTe o pace. bonpmime pacel: €BponeougHas
(eBpaswmiickasi), aBCTpaJiO-HETpOHWJHAs (PKBATOpUAJbHAs), MOHIOJIOWTHAS
(a3uarcko-aMepukaHckasi). Bpemsi u myTu pacceneHusi 4eloBeKa MO IJIaHeTe.
EauncTBOo yenoBeueckux pac. HaydHas HeCOCTOSITENIBHOCTh — pacu3Ma.
[Ipucnoco061eHHOCTh YeJIOBEKa K pPa3HbIM YCIOBHUSIM OKpY)KaroUIed Cpelbl.
Bnusuaue reorpaduueckoid cpeabl W jpeidda TeHOB Ha MOPQOJIOTHIO U
(U3HOJOTHIO YETIOBEKA.

MexaucuuruiMHapaple  MeToAbl B (u3uueckol  (OMOJIOrH4ecKoil)
AHTPOIOJIOTUU.  DBOJIOUMOHHAS ~ AHTPOINOJIOTUS W MaJCOAHTPONOJIOTHS
YeJI0BEUECKHUX MonyJsanuidi. buoconuanbHble HcCae0BaHUS TPUPOIBI YETOBEKA.
HccnenoBanue K03BOMIOLMN OUOIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IToprpetsr: Y. apsun, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabpl aHTpomoJioruny, «['0JoBHONW MO3T
yenoBekay, «UYenoBekooOpa3Hblie 00€3bsHb), «CKENeT 4YelnoBeKa M CKeJeT
MMIaH3e», «PyaMMEHTBl U aTaBU3MbL», «/[BHXKYIIME CHIIBI aHTPOIIOTEHE3A,



«OBOJIIOIMOHHOE [JPEBO YEJIOBEKa», «ABCTPAJONMHUTEK», «YEIOBEK yMENbIi»,
«YenoBek mpsaMoxonAmminy, «JleHncoBckuil uenoBek» «HeanaepTanpubDy,
«KpomanboHLB, «IIpeakn yenoBekay, «ITambl FBOJIOLNUU YeJIOBEKa», «Packl
YEIOBEKA.

ObopynoBanue: MyJSDKH OKaMEHENOCTEW, MPEeIMETOB MaTepHuaaIbHOU
KyJIbTYpbl TIPEIKOB 4YelOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIOTHYECKUMUA U OMOJCHCKUMH CIO)KETaMU MPOUCXOXKACHUS YEJIOBEKa,
¢dotorpaduu HaXOAOK HMCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEJEeT YeJOBeKa,
MOJIEb YEpena 4YelnoBeKa M 4Yepena IIMMIIaH3€, MOJEIb KUCTH 4YeJoBeKa M
KMCTH IIMMIIaH3€, MOAEIM TOPCA MPEIKOB YEIIOBEKA.

JlaboparopHasi padora «/3ydyeHne 0COOEHHOCTEW CTPOECHHS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckass padora «/3yuyeHue DSKOJOTMYECKHX  aAanTalun
YEIOBEKAY.

Tema 6. JDKkoylorusi — Hayka 0 B3aMMOOTHOLICHUSIX OPraHM3MOB H
HAOPTraHU3MEHHbIX CHCTEM € OKpY KaloLIel cpenoi

3apoxneHne W pa3BuTue 3kojiornu B Tpyaax A. I'ymGonsara, K. @.
Pynee, H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensr u
3a1a4u 3K0JIoruu. CBSA3b DKOJOTUH C IPYTUMHU HAyKaMH.

Mertonas! skonoruu. [loneBbie HaOMOACHUSA. DKCIEPUMEHTHI B SKOJIOTHH:
NpUPOJIHbIE U JilabopaTopHble. MoJenUpOBaHUE B HKOJOTUH. MOHUTOPUHT
OKpY’KaroIIel Cpe/ibl: JIOKATbHBIN, peTUOHATBLHBIN U TJI00aTbHBIH.

3Ha4YeHUE DKOJIOTMYECKUX 3HAHUM JUI YEJIOBEKA. OJKOJOTHMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3EHM yenoBeyecTBa ¢ npuponon. opmupoBanue
AKOJIOTHYECKOH KYJIBTYpPBI U 3KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JlemoHCcTpanumn

[Toptpetsi: A. I'ymb6oasar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxeMsl: «Pa3aensl skonorun», «MeTobl 3Konoruny, «CxeMa
MOHHTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabopaTropnass  padora  «/3ydeHme  METOAOB  3KOJOTHYECKHX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Oxosornyeckue  (akToppl U 3aKOHOMEPHOCTU  HUX  JICUCTBUAL.
Knaccudukanust skosorudeckux (HakTopoB: aOUOTHYECKHE, OUOTHYECKHE,
aHTpornoresssie. O0IIKMe 3aKOHOMEPHOCTH AEHCTBUS SKOJIOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. [Hopenrens, . JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT kak skonorumyeckuid akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTPA HA OPTaHU3Mbl. DKOJIOTUYECKHUE TPYIIIIBI
pPacCTeHM M JKMBOTHBIX IO OTHOWICHHIO K cBeTy. CHUTHaJIbHas poJib CBETA.
doTonepruoIn3m.

Temneparypa kak skojiornueckuii ¢akrop. [leiicTBue TemriepaTypbl Ha
opranus3Msbl. [[OMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. JBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTts kak skosiormdeckuil ¢akrop. Ilpucnocobnenust pacTeHUil K
noJJIep ka0 BoJHOro Oananca. Knaccudukanusi pacTeHuid 0 OTHOLLIEHUIO K
Boze. [IpucnocoOnaeHus sKUBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl oOUTaHMSI OPraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIHAS, TTIOYBEHHAS,
rIyOMHHasT TMOJINOYBEHHAsi, BHYTpUOpraHusmMeHHas. Dduzuko-xumuyeckue



0COOCHHOCTH cpejl oOuTaHusi opranu3moB. [IpucmocoOieHus OpraHu3MoB K
KU3HH B Pa3HbIX CPEIax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE U
roJinyHble pUTMBL. [IprcrocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHM KU3HMU.

XKuznennoie ¢Gopmbl opranusmoB. [loHsiTHe O JKHU3HEHHOH (opme.
XKuznennole (QopMBI pacTeHUN: JEpeBbs, KYCTapHHUKH, KYCTapHHUKH,
MHOTOJICTHUE TpaBbl, OAHOJETHHE TpaBbl. JKu3HEHHBbIE (HOPMBI KHUBOTHBIX:
THIPOOMOHTBI, T€OOMOHTHI, a3poOMOHTHI. OCOOEHHOCTH CTpoeHus u oOpasza
KU3HH.

buotnueckne  Qaxtopel. Bumgel  OMoTMuecKMX — B3aMMOJACWCTBUIU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMOo3 u ero Qopmel. [lapazutusm,
KOoonepanus, MyTyalu3M, KOMMEHCAIN3M (KBApPTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aumopeiictBusi (tonuueckue, dopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aWMOJEHCTBUN JUIsl CYLIECTBOBAHMSI OPIaHM3MOB B
cpene ooutanus. [[puHIIMI KOHKYPEHTHOTO UCKIIFOUEHHS.

JemoHCcTpauun

Tabmuupl U cxembl: «IOkonorudyeckue (paxTopb», «CBETOBOM CHEKTP»,
«OJKOJOTUYECKHE  TPYyNNbl SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TenmokpoBHbIE YKUBOTHBIEY, «XO0J0THOKPOBHBIE YKUBOTHBIEY,
«DU3M0JIOTHYECKUE aaNTALMK KUBOTHBIX», «Cpenbl 0OOUTaHUS OPTaHU3MOBY,
«buonornueckue putMmby, «KuzHeHHBIE (QOpMBI pacTeHUi», «KHU3HEHHBIE
(OpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJUCTBEHHOIO JIeCa», « IKOCHCTEMA
XBOWHOTO Jiecay, «llemn mwmTanusy, «XumHU4ecTBO», «llapazutuzmy»,
«Konkypenuus», «CumoOnosy», «Kommencannzm.

O6opynoBanue: repOapuyd pacTeHUM M >KMBOTHBIX, MPUCTIOCOOTIEHHBIX K
BJIMSIHUIO PA3JIMYHBIX 3KOJOTMYECKUX (PAKTOpOB, repOapuu CBETOJIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBbIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE ~ KOMHATHBIE  pPACTEHMs, repbdapuM W KOJUICKIUU
TEII0OOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Yyyena NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCSIIMXCA K rurpoduram, kcepoduram,
Me30(uTaM, KOMHATHbIE PACTEHHS] JAHHBIX TPYNIN, KOJUIEKIMU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HbIX Cpenax, rep0apuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aIafoIMX YepTaMU NPUCTOCOOJEHHOCTH K CE30HHBIM U3MEHEHUSM YCIOBUM
KU3HU, repOapuu U KOJJIEKLIMHU PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3ZHEHHBIX
(GopM, KOJUIEKUMU >KUBOTHBIX, YYAaCTBYIOIIMX B pa3JIMYHBIX OMOTHYECKHUX
B3aUMOJEHUCTBHSIX.

JlaGopaTopHasi padora «BbIsiBIIeHHE NPUCTIOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi padora «BbIsiBIIeHHE NPUCTIOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbD».

JlaGopaTopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUM U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ikos10rvst BUAOB ¥ MOMYJISA NI

DKOJIOTUYECKHE  XapaKTEepUCTHKW  momyisiuuu.  [lomymsiust  Kak
Oounonoruyeckasi cuctema. Posiib HEOTHOPOJHOCTH Cpelibl, GU3HUECKUX 0apbepoB
U ocoOeHHoCcTel Ouonoruu BUIOB B (OPMUPOBAHUM MPOCTPAHCTBEHHOU
CTPYKTYpbl nomyisiuuid. OCHOBHBbIE TOKA3aTeNW MOMYJSIIUU: YHUCIECHHOCTD,
IUIOTHOCTh, BO3pPAacTHAsl M MOJIOBasi CTPYKTYypa, POKIaeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.



Okosiornueckass  CTpykrypa  nomyssinud.  OIleHKa  YUCJIEHHOCTH
nonyJsiuuy. JIlnHaMuka nonyssinuu U e€ peryisiuus. buotnueckuili moreHuuan
nonyjasiuud. MogenupoBanue auHaMUKM —nomyisuumu.  KpuBble  pocta
YUCJIEHHOCTU mnomysiuuu. KpuBble BbDKMBaHUA. Peryisuus 4YHCIEHHOCTH
NONYJISIUUNA: poJib (PAKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IJIOTHOCTH.
DKOJIOTMYeCKHe cTpaTeruu BUAoB (r- u K-ctpaterun).

[TonsiTre 00 >Kxoornyeckoit Humie Buaa. Mectooburanue. MuoromepHas
Mozenb dKkonmorndeckon Humm Jx.M. XatunmHcona. Pa3smepsl 3Kon0rnyeckou
Huwy. [loTeHnnanpHas U peann3oBaHHAs HUALIY.

Bun kak cucrema nomyisanuii. Apeansl BUAOB. Buabl M UX JKU3HEHHBIE
CTpaTeruu. JKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEICHHUS W MUTPALMA KUBOTHBIX. buonormueckue
MHBA3UU YYKEPOJHBIX BUJIOB.

JlemoHcTpauun

[Toptpert: k. . XaTunHCOH.

Tabmuupl U cXxeMmbl: «DKOJOTMYECKUE XapPaKTEPUCTUKU TOIYJISLUN,
«IIpocTpaHcTBEeHHass CTPyKTypa HOMysinuu», «Bo3pacTHble MNHpaMUJbI
nonyjsiuum», «CKOpOCTh 3aceleHusi IMOBEPXHOCTH 3EMJM  Pa3IMYHBIMU
opranuzmammn», «Moaenb 3xkonorndeckort Humm J[x. M. XatauHconay.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass padora «[lpucrnocobiieHuss ceMsiH pacTeHud K
pacceneHuIoy.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crtpykrypa. CBsizu MexIy
OpraHu3MamH B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. k. Tencnau). OyHKIIMOHATBHBIE
OJIOKM OpPraHM3MOB B SKOCHCTEME: MPOAYLUEHTHI, KOHCYMEHTbI, PEAYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKUE OJIOKH
skocucteM. [louBbl W unbl B 3kocucTemMax. KpyroBopoT BewmECTB M MOTOK
SHEPTUU B SKOCHCTEME.

OcHOBHBIE  TMOKa3aTeld JKOCUCTEMBI. buomMacca U HNPOIYKLHS.
DKOJIOTMYECKHE MUPAMUJIbI Uncesl, OMOMACChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpogpuueckue nepecmpotixu. Oaykmyayuu.
HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKiieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HMX MPUYHMHBL. AHTpPONOTE€HHbIE BO3ACHCTBUS Ha
cykueccuu. KinmmakcHoe cooOumiectBo. buopaznooOpazue ©  HOJHOTa
KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOMIECTB.

IIpUpOHbIC SKOCHCTEMBL. JKOCUCImEMbl 03€P U peK. DKOCUcmembl MOpel
U 0KeaHos. JKocucmemol MyHOp, 1eCo8, Cmeneti, NyCMmvlHb.

AHTpOIIOTEHHBIE AKOCHUCTEMBI. ArposKocucTeMa. ArporeHo3. Pazmuuus
MEXAY aHTPOIOT€HHBIMU U MIPUPOJTHBIMHU 3KOCHCTEMaMHU.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoskocucteM. l'opojckast
dbropa u dayna. CuHaHTpomnuzalusi ropojickoil ¢ayHbsl. buonmorunueckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHuUsl OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoOB B JKocucTtemax. Poav kackaonoeo s¢hgexma u  6udos-
20uguramopos (Knuesvix 8u0os8) 6 GyHkyuonuposanuu sxocucmem. Ilepenoc
SHEPIUM U BEIIECTB MEXIYy CMEXKHBIMH D3KOCHCTEMaMH. Y CTOWYUBOCTh
OpraHU3MOB, TMONYJALMA U DSKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX H
AHTPONIOTEHHBIX BO3ACHUCTBUM.



Mexanuzmvl  6o30eticmeusi  3a2pA3HEeHUll  pA3HbIX — MUNO8  HA
CYyOOpP2aHUBZMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJOSUYECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20
6030eticmeus. MeToq0JIOrHsl MOHUTOPHHIA €CTECTBEHHBIX M AHTPONOTE€HHBIX
AKOCHUCTEM.

JleMmoHCcTpauumn

IToptper: A. JIxx. Tencnu.

Tabmuupr w  cxembl: «CTpykrypa  OHOLEHO3a», «ODKOCHCTEMA
IMPOKOJIUCTBEHHOT O necay, «JKocHucrema XBOIHOTO aecay,
«DyHKIIMOHATIBHBIE TPYIIBI OpPraHU3MOB B 3KocHucTeMe», «KpyroBopot
BEIIECTB B JKocucTeMe», «llenmn mnwuranus (mactOUIHAS, JIETPUTHAL)Y,
«IKoJIOTHYECKas MUPaMUJA YUCeD», «IKOJOTHUECKas: MupaMuaa OMOMacch,
«JKojoruyeckas nupamuaa sHeprun», «O0pa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue yeca mociae moxkapay, «IJKOCHCTEMa 03epay,
«ArporeHo3», «KpyroBopor BemecTB M TMOTOK HSHEPTrUH B arpoleHo3ey,
«IIpumepsl ypOoO3KOCHCTEM.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dYyuesa
NTHUI] ¥ 3BEpeid, repdapur KyIbTYPHBIX M TUKOPACTYIIUX PACTEHUH, aKBapHyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvucanue ypO03KOCUCTEMBD.

JlaGopaTopnas padora «l3yueHue pazHOOOpa3zusi MEIKUX MOUYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «ODKCKypcusi B THIMYHBIA OuoreoueHo3 (B ayOpasy,
Oepe3HsIK, eIbHUK, Ha CYXOJ0JIbHBIA WM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsl «DKCKYpCUsl B arpo3KOCHCTEMY (Ha IOJIE€ WM B TEIIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmemanerapras o0osiouka 3eMiid, TJe CYIIECTBYET WIH
CylllecTBOBaJia >kU3Hb. Pa3Butue mnpexacraBieHuii o Ouocdepe B Tpynmax O.
3tocca. Yuenue B. W. Bepnanckoro o 6uocdepe. Obmactu Ouochepst u eé
cocrtas. JKuBoe BemecTBo Ouocdepsl U ero QyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdeprsl. OcoOeHHOCTH Ouochepsl
Kak TJI00alpHOM »SKocuCTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOr€OXMMHUYECKHE LHMKIBI (YIJiepoaa, a3ora).
PutmuyHOCTS siBIIeHUI B Ouocdepe.

3oHasbHOCTE Onocdepsnl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIIM:
TYH/Ipa, XBOWHBIE JIECa, CMEIIAHHbIE M LIMPOKOJMCTBEHHBIE Jeca, CTEIH,
CaBaHHBI, TyCTHIHH, TPOITUIECKHE JIeCa, BRICOKOTOPhs. Kinumar, pacTutenbHbIN
Y )KUBOTHBIA MUP OMOMOB CYTIIH.

Ctpykrypa W (yHKIHS JKHBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO
noTeHIrana u 6uochepHbIx GyHKIUH.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Taomuiet u cxeMbl: «I'eocdepnr 3emnny, «KpyroBopot azota B mpupojie»,
«KpyroBopot yriepoaa B mnpupoae», «KpyroBopor Kuciopoaa B MNPUPOIEL»,
«KpyroBopoT Bojbl B ipupoie», «OCHOBHBIE OMOMBI cyliny», «KinMmarnueckue
rnosica 3eMImy, «TyHngpay, «Taiiray, «CMemanHbIN JIec»,
«I1IupoKOTUCTBEHHBIN JecH, «Ctenby, «CaBaHHaY, «ITycThIHSY,
«Tponmueckuni necy.

OGopynoBanue: repObapur pacTEHUUM pa3HbIX OMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. HestoBek M OKpyxKa0OLIAS Cpeaa

DKOJIOTMUECKHE KPHU3WUChl UM MX MNpUYMHBL. Bo3zaeiicTBue demoBeka Ha
ouocdepy. 3arps3HeHHe BO3MyIIHOW cpeapl. OxpaHa BO3ayxa. 3arps3HEHHUE
BoAHOUW cpeapl. OxpaHa BOAHBIX pecypcoB. Paspymenue nouBbl. OxpaHa
MTOYBEHHBIX PeCYpCOB. MI3MeHEeHHE KInMara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M JKMUBOTHBIM MHD.
OxpaHa pacTUTENBHOIO U XUBOTHOrO MHUpa. OCHOBHBIE NPHUHLIMIIBI OXPaHbI
npuponbl. Kpacueie kuurn. Oco00 oOxpaHseMble NPUPOTHBIE TEPPUTOPUU
(OOIIT). borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE NPHUHIMIBI YCTOWYMBOIO PA3BUTHUS YEJIIOBEUECTBA U MPUPOIBI.
PannoHansHOE  MPUPOJONOJB30BAHME W COXpPaHEHUE  OMOJIOTMYECKOTrOo
pazHooOpasus 3emiu. OOmue 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHUECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpU3WCa U €ro BEPOATHBIE
MOCJIEJICTBHUS.

Pa3BuTne METOAOB MOHUTOPHUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocoepecaioujei u
KOHKYDEHmMOCnocooHou  suepeemuke.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
oocmyn K uHgopmayuu no coOCMOAHUIO OMOENbHbIX BUO08 U IKOCUCEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocobos  O60pvoOLL ¢
ouonospescoenuamu. Pekoncmpykyus MOPCKUX U HA3EMHbIX IKOCUCTIEM.

JemoHCcTpauun

Tabmuubl ®  cxeMbl: «3arpsi3HEHHE aTMoc(epbl», «3arpsi3HEHue
ruapocepb», «3arpsasHeHue nouBb», «llapHukoBeiii 3pdexT», «Ocobdo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIIH YIIPABISIEMOTO MUPAY.
O6GopynoBanue: dororpaguu OXpaHsIeMbIX pAcTCHUN W KUBOTHBIX KpacHoii
KHUTU Poccuiickoit denepanuu, Kpachnoii KHUTH pErroHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHUS
OOyJaroIMMUCS TMPOTPaMM CpPETHEro o0Iero oOpa3oBaHMs: JUYHOCTHBIC,
METanpeIMETHBIE U PEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOTPaMMBbI IO
OMOJIOTHH BBIZCIICHBI CIEIYIONINE COCTABISIONINE: OCO3HAHUE 00YUYaIOIUMUCS
POCCHICKOM TPa)XJaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOIPEIEICHUIO, Haluuyue mMomueayuu K OOy4YEHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha
OCHOBE KIJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJAUIUNA  pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHMb  O0YYaIOIIUXCS
PYKOBOJICTBOBaTbCA B CBOEH  JEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HalUuUe
npasoco3HaHus SKOJOTUYECKON KYJbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH >KU3HCHHBIC TJIAHBI.

JIngyHOCTHBIE ~ pe3yibTaThl OCBOCHMSI MPOTpaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCHUTATEIBHOM JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUHUCKUMHU  COI[MOKYJIHTYPHBIMH,
UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMU B
oOlLIeCTBE MpaBWIAMH M HOPMAaMH MOBEIAEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAaHUs, CAaMOBOCIHUTAHUS W CaMOpPa3BUTHUS, pPa3BUTHS BHYTpPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBOKEHUS K 3aKOHY U MPABOMOPSIIKY,
YEJIOBEKY TpyJla U CTaplleMy IMOKOJEHHUIO, B3AUMHOIO YBaXKEHHS, OEPEKHOTrO
OTHOIIICHUSI K KYJIbTYPHOMY HACJICAWI0O U TPATULMUSIM MHOTOHAIMOHAJIBLHOTO
Hapojaa Pocculickon @enepanuu, Npupoae U OKPYKAIOIIEH cpeae.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buosiorus»
JTIOJKHBI OTpaXKaTh TOTOBHOCTD 51 COCOOHOCTH 00yUarImMXxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOW BHYTPEHHEN MO3UIUEH JIUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPATULIMOHHBIM LIEHHOCTSIM POCCHICKOr0 OOIIecTBa,
paclipeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIpoIiecce
peanu3alui OCHOBHBIX HANpaBJICHUN BOCHUTATEIBHOW NEATEIIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW  TMO3MIIMK  OOydaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUICKOT0 00IIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBaKCHHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTU TIPU CO3JaHUU
y4e€OHBIX MTPOEKTOB, PEIIEHUN YUYECOHBIX U MMO3HABATENIBHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIESATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBSICHATH €E;

YMEHUE YUUTHIBATh B CBOUX JCHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU [ICHHOCTSMHU
U COITMAJILHBIM TOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B ITPOLIECCE COBMECTHOI'O BBIITOJIHEHHUS
y4eOHBIX, IMO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a/1ay, YBaXXUTEIHLHOTO
OTHOIIECHUS K MHEHHUIO OIIMOHEHTOB NpHU OOCYKIEHUU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEP>KaHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaX JaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHUS K CBOEMY HAapOAy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmocty 3a cBOM KpaM, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 U IaMSITHUKAM
MPUPOABI, TOCTHKEHHSIM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyXe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJOTMH, MOHUMAHUS 3HAYEHUS OMOJIOTMM B IO3HAHUHU 3aKOHOB
MPUPOBL, B )KU3HH YEIOBEKA U COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEISIM, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHS LIEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuuy;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIEHUMH;

MMOHUMAHUE HMOIMOHAIIBHOTO BO3JECUCTBUS >KMBOM MpUpOAbl U €€
LIEHHOCTH;

TOTOBHOCTbh K CAMOBBIPQKEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHMPOBAHUSA KYJILTYPbI 310POBbS U
IMOIMOHAIBHOIO 0J1ArONOJTyYHs:

MOHMMAaHUE U peaau3alus 370pOBOro W Oe3omacHoro obpasza >KHU3HU
(3mopoBOoe  TUTaHUE, COOJIOJEHWE TUTMEHHMYECKMX TpaBWJI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXA, pEryispHas Quanyeckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE LEHHOCTU TMpPaBUJl WHJMBHUIYAIbHOTO U KOJUJIEKTUBHOTO
0e30MacHOr0 TMOBEJACHUSI B CUTYyalUsX, YTPOKAIOIMIMX 3I0POBBI0O U KU3HU
JIIOJICH;

OCO3HaHWE  TOCJIEICTBUM M  HENpUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

0) TPY/10BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHKE LIEHHOCTH MacTepCcTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOM JESITEIIBHOCTH TEXHOJOTMYECKOU M COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULUAPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIbHO BBIMOJHATH TAKYIO N€ATEIbHOCTD;



UHTEpEC K pa3iauuHbiM cdepaM TpodeCcCHOHATBHON JesTENbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oyayiei mpodeccruu u peaan30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIAHBbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUSA :

AKOJIOTMYECKU LEIECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK MCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBIIICHHE YPOBHS 3KOJOTMYECKON KyJNbTYphl: NPUOOPETEHHE OIbITA
IUJAHUPOBAHMSI TOCTYIIKOB W OLEHKH HX BO3MOXHBIX IOCIEICTBUMA IS
OKpYXarouen Cpepl;

OCO3HaHUE TI00aTBHOrO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MyTel uX
pelIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUST U YMEHHUS IpPU PEIIEHUU MPOOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM
MPUPOJIOTIOIB30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HaIlpaBJIEHHBIX HAa COXpPAaHEHUWE PABHOBECHSA B J3KOCHCTEMAaxX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATUE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
MPUPOJHON Cpesie, YMEHHE TPOTHO3MPOBATh HEOIArONPHUSITHBIE SKOJIOTMUYECKUE
MOCJIE/ICTBUSI MPEAIPUHUMAEMBIX AEHCTBUI U MPEIOTBpallaTh UX;

HaJU4he€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
MIPAaKTUKE, TOTOBHOCTM K YYacTUIO B IIPAKTUYECKOM  JI€ATEIbHOCTU
AKOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOILLECTBEHHOM MPAKTUKH, OCHOBAHHOI'O HA JINAJIore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B IOJHUKYJIbTYPHOM
MHUpE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIBTYPhl KaK CpelcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUDA;

MOHMMaHUEe crenuPuky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ pojiu B
(opMHpPOBAaHMK PALIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3AAHUM LIETOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOl1ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHuU NpodsieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JIsI COBPEMEHHOM ITUBUITU3ALINHN:
oOecrieueHrss HOBOIO YPOBHSI Pa3BUTHUSl MEJIULIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh PECypCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TJIO0AIBHBIX HKOJIOTMYECKUX MPOOIeM
U obOecrieueHHs] Tepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTMUECKUX 3HAHUM B LEJAX
NOBBIIIEHUA OOILIEH KYyJbTYypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOOydarouiuxcs,
dbopmupyemoil npu U3y4eHUu OUOJIOTUH;

NOHMMAaHUE  CYU[HOCTHM  METOAOB  T[O3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS



aHaM3a U OOBSICHEHMSI SABJIICHUN OKPY’KAIOIIEro MUpPa U MPOUCXOALIUX B HEM
W3MEHEHUHN, YMEHHUE JeNaTh 0OOCHOBAaHHBIC 3aKIIOYCHHS] HA OCHOBE HAyYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHHUS TOCTOBEPHBIX BHIBOJIOB,

CIOCOOHOCTh CaMOCTOSITEIIbHO MCIIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS JUIs
pelieHus mpobyieM B PeabHBIX JKU3HEHHBIX CUTYalIUAX;

OCO3HaHHWE IIEHHOCTU HAYYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO M HCCIEA0BATEIbCKYIO NI€ATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTHh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
camM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OMOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUSI ~ Y4EOHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyJarommxcst  MEXIUCUUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, N3MEpPEHUE,
AKCIIEPUMEHT U JpYrue);  yHHUBEpPCaJIbHbIE  ydeOHblE  JIEMCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATHUBHbBIEC, PETYJISTUBHBIE), OOECIEUHBAIOLINE
(opmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBHON KOMIIETEHLUU
0o0yyJarommxcsi; CIOCOOHOCTh  OOYYarOIIMXCS  UCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAIBHON MTPAKTHUKE.

B pesynbrate wu3ydeHuss OHONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHusi y oOyudaronierocsi OyayT cGOpMUPOBaHbI TO3HABATEIHHBIC
YHUBEpCalbHble yuyeOHblE JEHCTBUA, KOMMYHUKATUBHBIE YHHUBEPCAJIbHbIE
yueOHblE JCHCTBUS, PETYJISTUBHbIE YHHUBEpPCAJIbHbIE Yy4eOHbIe JEHCTBUA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEIHEr0 OOIETro
00pa30BaHuUsl TOKHBI OTPAXKATh:

OBianeHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (pOpMyJIHpOBaTh U aKTyalM3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TOHITHHA (BBIICIATh WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh CBSI3U C APYTUMHU TIOHATHSMU);

OMpeNeNsaTh LeIn NEATeIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBbsiCHEHUs (HaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHE pPACCYXKICHUS (MHIYyKTUBHBIC, ACTyKTHUBHBIC, IIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKIIIOUCHUS;



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CPEIACTBA S MPEACTAaBICHUS
CYLICCTBEHHBIX CBSI3€H M OTHOILIEHUI B M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaxX,
a TakkKe TMPOTUBOPEUMH PAa3HOTO pPOJA, BBIABICHHBIX B PA3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATE€IbHOCTH, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHUS:

BIIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEAOBATENbCKOM M MPOEKTHOU
NEATEeIbHOCTH, HAaBbIKAMHM  pa3pelieHus  npo0jeM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METO/OB PEHICHUS MPaKTUYECKUX
3a]1a4, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEpIpeTanuy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YUCJIE MIPH CO3JaHIH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

¢opMupoBaTh  HAy4YHBI{  THUN  MBIIUICHHWS, BIAACTh  HAYYHOUH
TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTATh TUIOTE3y €€ PEIICHHUs, HAXOIUTh apryMEHTHI JJI J0Ka3aTeNbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHUYECKH OILIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPHUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISIT IEJICHANIPABICHHBIN MMOMCK MEPEHOCca CPEJCTB U CIIOCO00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UCH, IIPEATIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHHUS.

3) paboTa ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHMKAX wWHpopMammu (TEeKCTe
y4eOHOTO 1MOCOoOMs, HAyYHO-TIOMYJSIPHOW  JUTeparype, OHOJOTHMYECKHX
CIIOBapsiX M CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WMH(OOPMALIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(GopMyITHUPOBATH 3aMPOCH U MPUMEHSATH Pa3TMUHBIC METO/BI MTPH MTOUCKE 1
oTOope Ouojoruueckol uWHQpOpMaIMu, HEOOXOAUMOM sl  BBIOJTHEHUS
y4eOHBbIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (OpMY TpeACTaBICHUS
ouonoruueckord uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIN $3BIK B KauecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpPMAIMEH: MPUMEHITh XUMHUYECKHe, (U3HUECKHe U
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypy, HOMEHKIATYPY,
HCIIONIb30BaTh W NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA M 3alUTHl  MH(OpMAIINH,
nH(GOPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaieHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH 1eHCTBUAMMU:

1) ob1enne:

OCYUIECTBJISATh KOMMYHHMKAallMM BO BcCeX cdepax KHU3HHU, AaKTUBHO
Y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUHM IO CYHIECTBY OOCYXIa€MOW TEMBbI
(yMeHHe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEIAraéMoy 3aJjauM, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHMS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYallUil,
YMETh CMATYaTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJICUCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpPOSBIATh YBAXUTEIBHOE OTHOIICHHE K
co0eCceTHUKY U B KOPPEKTHOU GopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs eI TeJbHOCTh:

MOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUMBUyaIbHOM  pabOThl TOpH  pPELICHUH OHOJIOTMYECKOM  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOANUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBUI C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOT0 WiIE€HA KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHMIO: COCTaBJIATh IUIAH JICVCTBHM,
pacupenensaTb pojgud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXAaTh pPe3yibTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
oO1ui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBj1aieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS ISl BBISBJICHHS MPOOJIEM M HUX
pelIeHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUMX 3HAHUM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIINX;



CaMOCTOSITEJIBHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JACATEIBHOCTb,
BBISIBJISITH TPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTABJISATh IJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmiipsATh paMKu  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpPOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBICHUIO IIMPOKOW 3PYIUIIUU B
pa3HbIX O0JIACTSIX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIAM;

BJIQJIETh HAaBBIKAMU TI03HABATEIbHON pedieKCMM Kak OCO3HaHUs
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHM1, UCIOJIb30BATh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYyalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIDKEHHIO;

MPUHUMATh MOTHBBI M apryMEHTBHl JAPYTUX NpPH aHAIU3€ pPE3yJbTaTOB
NEATEbHOCTH;

3) npuHsATHE ceOsl U APYrUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyMEHTBHl JPYTrUX MpU aHAJU3€ pPe3yJIbTaTOB
NEATEIIBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYIMX HA OLINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pe3yibTaThl OCBOCHHUS COJIEpPKaHHS ydeOHOTO MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHBI Ha OOECIICUCHHE
npodunbHOro  00y4yeHHs: oOydarommxcs Ouonornn. OHU — BKIIIOYAOT:
cnenuduyueckue Ay OMOJIOTUU Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBUIA
M0 OCBOCHUIO, WHTEPHpETAllMM ¢ MNpeoOpa30OBaHUIO 3HAHWMA, BHJbBI
JESATETLHOCTH TI0 MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3TUYHBIX
y4eOHBIX, a Tak)Ke B PEATbHBIX JKU3HEHHBIX cuTyanusx. [IpeameTHbie
Pe3yNbTaThI MIPEACTABJICHBI TI0 TOAAM H3yUCHHUS.

[IpeameTHBIC pe3yabTaThl OCBOCHUSA y4deOHOro mpenmera «buomorus» B
10 knacce nOKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUpa, B
MO3HAHUU 3aKOHOB TPUPOABI W PEUIEHWHW TPOOJIEeM  PpPalMOHATHLHOTO
MPUPOJIOTIONB30BAHMSI, O BKJIAJE POCCHUUCKMX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE OUOJIOTHH,

BIIQJICHUE CHUCTEMON OHMOJIOTMUECKNX 3HAHWUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE OMOJIOTHYECKHE TEPMHUHBI W TIOHSTHS (JKWU3HB, KIIETKA,



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOIOTMYECKUE TEOPUHU
(xnerounas teopusa T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o nenTpax
MHOTOOOpa3usi U  MPOUCXOXKIEHUS  KYJIbTYPHBIX  PACTCHUI), 3aKOHBI
(ennHOOOpAa3Ms MOTOMKOB MEPBOTO MOKOJICHUS, PACHICTNICHUS, YUCTOTHI TaAMET,
HE3aBUCUMOTO Haciuenoanuss [. MeHnensa, TOMOJOTMYECKUX PSIOB B
HaCJICJICTBEHHOU U3MEHUYUBOCTHU H. n. Basuiona), IIPUHLIUATIB
(KOMILIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJIaMH HAYYHOT'O TMO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB (ONHCaHUE, H3MEpPEHUE,
HaOJI0/ICHUE, SKCIIEPUMEHT);

YMEHHE BBIJICISTH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPTaHHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHHUH, XUBOTHBIX W UYEJOBEKAa, CTPOCHHUS OPraHOB U
CUCTEM  OpraHOB  pAacTeHHUW,  HKUBOTHBIX,  YEJIOBEKAa,  IPOIIECCOB
KU3HEACSITEIFHOCTH, MPOTEKAONIMX B OpPraHM3Max pacTeHUHl, >KMBOTHBIX U
YeJoBeKa, OHOJOTMYECKUX TMPOIECCOB: OOMEHa BEIIECTB (MeTaboJu3M),
MpEBpAIICHHs] SHEPTUU, OpPOKEHHUsI, aBTOTPO(HOIO U TeTepOTPO(HOrO THUIIOB
nutanusi, (POTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, MeEil03a, TraMeToreHesa,
AMOpHOreHesa, NOCT3MOPHUOHAIBHOTO pa3BUTHA, Pa3MHOMKEHUS,
WHANBUAYAIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a), B3aUMOACHCTBHSI T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHE yCTaHaBIMBATh B3aUMOCBSI3U MEXIY OpPraHOMAAMH KJIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHEH W UX QYHKIUSIMHU, MEXKITY
OpraHaMH M CHUCTEMaMH OpPTaHOB y PACTEHUH, KUBOTHBIX M YEJIOBEKA W HX
(GYHKIUSAME, MEXKIY CUCTEMaMH OPraHOB M MX (YHKIUSIMHU, MEXKIY dTaramu
oOMEHa BeNIeCTB, JTalamMd KJIETOYHOIO LMKJIA M SKU3HEHHBIX IIMKJIOB
OpPraHMW3MOB, dTallaMd AMOPHUOHATLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
(deHoTunom u pakrTopamu cpeabl OOUTAHMUS;

YMEHHE BBISBIISATH OTIUYUTEIHHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHHid, )KUBOTHBIX M YEJIOBEKa,

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOUIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIMKY JUJISl JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
Pa3HBbIX CUCTEMATUYECKUX TPYIIT;

YMEHHE pemaTh OWOJIOTWUYECKHWE 3a/Jadyd, BBIIBIATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTMYECKMMHU MPOLECCAMU U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3BI Ha OCHOBAaHUH IOJYYEHHBIX
pe3yNbTaToB;

yYMEHHUE BBINOJIHATH Ja00paTOpHbIE U MpaKTHUYECKUEe paboThl, COOIIOAATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmynupys Lelb MCCIEI0BaHUS, aHAIU3UPOBATh IMOJTYyYEHHBIE
PE3yNbTaThI U JACNaTh BBIBOIBL;

yMEHUE y4acTBOBATh B yUEOHO-MCCIIEI0BATEIbCKONU paboTe 1o OUOJIOTHH,
HKOJIOTMH ¥ MEIUIIMHE, TPOBOAMMON Ha 0a3e IMKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMMYHO  TPENCTaBIATh IONYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKUX
KOH(epeHIHsIX;

YMEHHE OLIEHWBATh YTUYECKUE ACIEKThI COBPEMEHHBIX HCCJICIOBAaHUI B
obnmactu  OMOJIOTMM U MEAMIMHBI  (KJIOHUPOBAHHME, MCKYCCTBEHHOE



OIIOZ0TBOPEHUE, HAIIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oymyiiel mpodecCuoHaTbHON
JIEATCILHOCTH B 00JacTH  OHOJIOTHHM, MEIUIMHBI, OHOTEXHOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO3AWUCTBA, MUILIEBOI MPOMBIIIICHHOCTH, YIIIyOIsATh
[IO3HABATEJIbHBIA ~ MHTEPEC, HANpPaBICHHBIA HA  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MpOAOIKEHNE OHOJIOrHYeCKOro 00pa3oBaHuUs
B OpraHMU3aIUsaX CpeIHero MpohecCHOHATBHOTO U BBICIIETO 00pa30BaHU.

[IpeameTHbIE pe3yabTaThl OCBOEHHUSA y4eOHOro mpenmMera «buonorus» B
11 knacce nOMKHBI OTPAKATH:

c(hOpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OHUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOH
KapTUHBI MHUpA, B TMO3HAHWHM 3aKOHOB TPHPOABI W PEIICHHH SKOJOTHYECKHX
MpoOJIeM YeJOBEYECTBa, a TAKXKE B PEIICHHH BOIPOCOB PALMOHAIBHOTO
MPUPOJONOIb30BAHNUS, U B (OPMUPOBAHUM LEHHOCTHOTO OTHOIIEHHUS K
MPUPOJE, OOIIECTBY, YETOBEKY, O BKJIAJE POCCUIUCKUX U 3apyOECKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTUY;

YMEHHUE BJIAJIETh CHUCTEMOW OMOJOTMYECKUX 3HAHWUM, KOTOpas BKIHOYAET
ONpeaeNeH!s] U MOHMMAHUE CYIIHOCTH OCHOBOINOJATarOIIMX OHOJIOTHYECKUX
TEPMUHOB U TOHATHI (BHJ, 3KOcHCTeMa, Ouocdepa), OMOJIOTHYECKUE TEOPUHU
(aBomononHas Tteopuss Y. JlapBHHA, CHHTETHYECKas TEOPHUS HBOJIIOLUN),
yuenusi (A. H. CeBepuoBa — 0 MOyTAX W HampaBleHUsAX sBomonuu, B.W.
Bepnaackoro — o 6uocdepe), 3akonsl (reHeTruyeckoro pasHoBecust [[x. Xapau
u B. BaiinOepra, 3apojsiieBoro cxoactsa K. M. bapa), npaBwia (MuHUMyMa
1O. JInbuxa, sK0IOrM4ecKoil MUpaMUJIbl SHEPTHH ), TUIOTE3bI (TUIOTE3a «MHUpa
PHK» V. I'unGepra);

YMEHUE  BIAJETh OCHOBHBIMM  METOJaMU  HAy4YHOrO  IO3HaHUS,
UCIIOJIb3yEMbIMM B OHMOJIOTMYECKUX HCCIAEAOBAHUSAX IKHUBBIX OOBEKTOB H
AKOCHUCTEM (OMHUCaHue, W3MEpeHue, HaOJI0JICHUE, DKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIICHKW aHTPOIIOTCHHBIX U3MEHEHHH B TIPUPOJIC;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OMOT€OLEHO30B,
AKOCHUCTEM U OHOchephl, CTAOMIM3UPYIOUIET0, NBUKYIIETO U Pa3phbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro u CUMIIATPUYECKOTO
BU000pa30BaHus, BIUAHMUS JABWXKYLUIMX CHJI SBOJIOUMA Ha TeHO(OHT
MOMYJISILUH, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpelie OOUTaHUs, YePEAOBAHUS
HaIlpaBJCHUN »HBOJIIOLUHU, KPYyroBOpPOTa BEIIECTB M MOTOKAa SHEPIHUH B
HKOCUCTEMAX;

YMEHUE YCTaHABIMBATHh B3aMMOCBSI3M MEXAY NPOLECCAMU 3BOJIIOLHH,
JBYKYIIMMH CUJIAMU aHTPOINOTe€HEe3a, KOMIIOHEHTAMHU Pa3IMYHbIX SKOCUCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMCHUE  BBISBIATH  OTJIMYUTCIBHBIC TPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie 0OMTaHusl, aOMOTUYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSA3€H OpraHM3MOB B COOOUIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APIYMEHTBI, OMOJIOTMUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JUJIS JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
pPa3HbIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHu3MOB U  CpPEbl
oOWTaHUs, €IUHCTBA YEJOBEYECKUX pPaC, HEOOXOJUMOCTH COXpaHEHUs
MHOT000pa3usi BUJIOB U SKOCHUCTEM KaK yCIIOBUSI COCYLIECTBOBAHUS PUPOABI U
YeJI0BEUYECTBA;



yMEHHE pemaTh OWOJIOTUYECKHE 3a/Ja4yd, BBIBIATh MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U MEXKIY HCCIIEAYEMbIMH OMOJOTHYECKHMMH MpPOIEecCaMu U
SBIICHUSIMHU, JIeJaTh BBIBOJbI W TPOTHO3bI HA OCHOBAaHUM MOJIyYEHHBIX
pE3ybTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOMIOAAThH
MpaBuiIa MpU padoTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpeactBamMu, (GopMmynHpysl LEedb HUCCIeNOBaHUS, aHAIU3UPOBATH MOIYYCHHbBIE
PE3yNbTaThI U JAENaTh BBIBOIBL;

YMEHHE y4acTBOBAaTh B y4EOHO-UCCIIEIOBATEIBCKOM paboTe mo OHOJIoTHH,
HKOJIOTMH U MEIUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  IMOJYYCHHBIE pEe3yNbTaThl Ha  YYCHUYECKHX
KOH(epeHLHUsIX;

YMEHHE OIEHUBATh TUIIOTE3bI M TEOPUU O TPOUCXOXKICHUH >KU3HH,
YeloBeKa M YENOBEYECKUX pac, O NpHUYMHAX, TOCIEACTBUAX H CIocodax
MpEeA0TBpALIECHUS TJI00ATIBHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyayiiel npodeccuoHaIbHOM
JESTEIbHOCTH B 00MacTH OMOJOTHH, JKOJIOTUH, TMPUPOAOIOIHE30BAHNUSA,
MEIHUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO3IHUCTBa,
MUIIEBOM  MPOMBIIUIEHHOCTH,  YIIyONsTh  TMO3HABaTeIbHBIH  HMHTEpPEC,
HaIlpaBJEHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOJOIHKEHHE OHOJOTHYECKOT0 00pa3oBaHUs B OpPraHHU3AIUsIX CPEIHEro
po¢heCCUOHATIBHOTO u BBICIIIETO o0pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iesioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl

NMPOrpamMMbl padoThI padoThbI

1 buoiiorus kak Hayka 1

5 JKuBbI€ CHCTEMBI U UX )
U3y4eHue

3 buonorus knerku 2 0.5
Xumuueckas

4 10 1
OpraHHu3aIus KICTKU
CtpoeHue u pyHKIMH

5 8 2
KJIETKH
OOMeH BelecTB 1

6 MPEBPAIICHUE YHEPTUU 9 1
B KJIETKE
HacnencrBennas

7 uH(popManus u 9 0.5
peanmu3anus €€ B KIIETKE
JKU3HEeHHBIN ITUKI

8 6 1
KJIETKH
Crpoenue u KIUU

9 P by 17 15
OpraHU3MOB

10 PasmuOXeHHE 1 8 1.5




pa3BUTHE OPTAaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05
U3MEHUYUBOCTH
OpPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 )
U3MEHYUBOCTH
14 I'eneTrka yenoBeka 0.5
15 Cenexuusi OpraHu3MoB 1
buotexnonorus u
16 CUHTETHUYECKAS 4
Oouosiorus
17 Pe3epBHOE Bpems 1
OBILEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

3apoxaeHue u
pasBuTHE
ABOJIIOI[MOHHBIX
IPEJICTABICHHI B
OHOJIOrUH

MuxkposBoitonus u eé
pe3yJIbTaThI

14

MakposBontonus u eé
pe3yIbTAThI

[Tpoucxoxaenue u
paSBI/ITI/Ie JKHU3HHU Ha
3emiie

15

1.5

IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOTEHE3

10

DKojorus — Hayka o
B3aMMOOTHOLIEHUSX
OpPraHU3MOB U
HaJ0pPraHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5




Opra"nusmel 4 cpeaa
7 P pest 9 15
oOuranusg
DKOJIOTHS BUIOB U
8 BiA 9 0.5
TOTTYJISITIAIA
DKOJIOTHS COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas 6
3KOCHUCTEMA
11 YenoBek u 6
OKpYXKaroIas cpesa
12 PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5

YACOB 110 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Buosorus kak KOMIUIEKCHAsI
HayKa M KaK 4acCTb
COBPEMEHHOTO0 00IIIecTBa

JKuBbIE CUCTEMEI U UX
CBOMCTBA

YPOBHCBaH opraHu3anusa
KHUBBIX CUCTCM

Hcropust OTKpBITUS U
W3YYEHHUS KIIETKU.
Knerounas reopus

Meroasl MOJNIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTuyeckas padora
«M3yyenne MeTo10B
KJIETOYHOM OHoioruu
(xpomarorpadus,
anexTpodopes,
nuddepeHnuantbHoe
nentpudyruposanue, [1L[P)»

0.5




XMMHYECKUH COCTAB KJIIETKU

MuHepasbHbIe BEIIeCTBA
KJIETKH, UX OHOJIOrHYecKas
pOIb

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabota
«O06Hapyx)eHHe OEITKOB ¢
MOMOIIbIO KAYECTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, K1accupUKaIMS U
byHKIIMM OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKU — YIJICBOABI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HyxienHOBBIE KHCIIOTHI.
JHK u PHK. JIa6oparopHast
pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uaTpuochaTel
(HT®D)




14

CexBennpoBanue [IHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

15

Merozasl CTpYKTypHOHR
Oounonorun

16

Tunel KIETOK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3ykapruoTHUECKOM
kietku. [Ipakrnyeckas
pabora «3yueHnue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHomeMOpaHHBIE
OpraHouJbl KJIETKH.
[TpakTnyeckas pabora
«3y4yeHue NBUKEHUS
LATOIUIa3MBbI B
PACTUTENBHBIX KIETKaX»

0.5

20

[ToryaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU.
MI/ITOXOHHpI/II/I, IIJ1aCTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTJIa3MOJIN3a B

0.5




PaCTUTCIIbHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Ctpoenue u GyHKIMH 1Ipa

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas
pabota «/3y4eHue cTpoeHuUsI
KJICTOK Pa3IUYHBIX
OpPraHUu3MOB»

0.5

24

AccumMuianusg u
JTUCCUMUIIALINS — JBE
CTOPOHBI METa0O0NIM3Ma.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnast pabota
«M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHJIasbl WK
KaTajas3bl)»

25

DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO
MeTaboIr3Ma.
JlaGopartopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCHIa
BOJZIOPO/IA B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJIICTKax»

26

benku-akTuBaTOpsl M OENIKU-
MHTHUOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dorocunTes

29

XemocunTes. JlabopatopHas
pabora «CpaBHeHUE
npoiieccoB (PoTocUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIEC OPTaHU3MBI.
Bunsr 6posxeHws.
JlaGopaTtopHnast pabota
«CpaBHEHHE MTPOLIECCOB
OpO’KEHMSI U ABIXaHHS»

31

A>pOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIECKOro
obMeHa

32

OHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakuyu MmaTpuyHOTO
CUHTE3a

34

Tpanckpunuus —
MaTpuuHbli cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousib pubocom B GrocunTe3e
Oenka

37

Opranuzanus reHoma y
MIPOKAPUOT U IYKAPUOT

38

MOJ'ICKy.]'IHpHLIe MCXaHHM3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycbl — HeklleTouHbIe
(OPMBI KU3HH H
00JMraTHbIC Mapa3uThL.
[TpakTrueckas pabota
«Co3znanre MOJIeNId BUPYCa

0.5

40

Bupychble 3a00neBaHus
YeJI0BEKA, )KUBOTHBIX,
pacTeHui

41

HanotexHonoruu B
OHOJIOTHH U MCIUIINHC

42

JKu3HeHHBIN UK KIETKH

43

Martpuusnsiii cunates JJHK

44

Xpomocomsl. JlabopaTtopHas
pabota «M3yuenue
XPOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHUTO3




Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
paborta «Habmonenune

46 0.5
MUTO3a B KJIETKaX KOHYMKA
KOpEIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perymsmus ;xu3HEHHOTO
[UKJIA KIETOK

48 OpranusM Kaxk euHOE 11eI0e
TkaHu pacTeHUN.

49 JlaGopaTtopHnast pabota 0.5
«M3y4yenue TkaHen '
pacTeHuin»

TkaHU KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabora «M3ydyeHue TkaHen '
YKUBOTHBIX)

Opranbl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 0.5
«3yueHue opraHos '
[[BETKOBOT'O PaCTEHUS»

52 Ormopa Tella OpraHu3MoB

53 JIBuKeHne OpraHu3MoB

54 IIntanne opraHu3smMoB

55 [TuTanue MO3BOHOYHBIX

JKHNBOTHBIX.




IInmeBapurenbHas cucTeMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpixaHue Mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

58 TpaHcmopT BemiecTs y
OpraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX JKUBOTHBIX H
YeloBeKa

60 Briienenue y opranuzMoB

61 3amura y OpraHu3MOB

62 NmmyHHas cuctema
YeJIoBeKa

63 Paznpaxumocts
PETYISIHS Yy OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CHCTEMaA
KUBOTHBIX U Y€JIOBEKa

65 @DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3
["ametorenes. O6pa3oBaHue

68 0.5

H pa3BUTHE ITOJIOBBIX KJIECTOK.




JlaGopaTtopHnast pabora
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI€HE3

70

3akazKa OpraHOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apObIIIECH
MMO3BOHOYHBIX YKHBOTHBIX

0.5

72

PasMHOkeHUE U pa3BuTHE
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHuin»

0.5

73

Uctopus craHoBIEHUS 1
Pa3BUTHUS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSTHS U
CUMBOJTBI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TEHETUYECKUX

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
Monorubpuanoe
CKpEIlMBaHHUE.
[IpakTuyeckas pabora
"N3yueHune pe3ynbTaToB
MOHOTUOPHUIHOTO

CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanuzupyroiee
ckpemuBanue. Heronnoe
JOMHMHHUPOBAaHUE

78

JurnbpuaHoe cKpemmnBaHue.

[TpakTrueckas pabora
«3yueHune pe3ynbTaToB
TUTHUOPHUIHOTO
CKpEIIUBAHUS Y
JPO30(QHITBI»

0.5

79

[luTonoruyeckre OCHOBBI
JUTUOPUIHOTO
CKpEeLMBaHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB




81

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

82

I'eneTuka nona

83

I'eHoTHm Kak OcJao0CTHaA
CHCTEMA

84

['eHeTMuecKknii KOHTPOJIb
pa3BUTHS PaCTEHU,
’KUBOTHBIX U YE€JIOBEKa

85

M3MeHYMBOCTH IPU3HAKOB.
Buael n3meHunBOCTH

86

Moaudukarmonsas
N3MEHYUBOCTH

87

BapuanuoHHsli psag u
BapHUAIIMOHHAs KPUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoenue
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOII»

0.5

88

I'enoTHnMUecKast
U3MEHYUBOCTb.
KomOunatuBHas
W3MEHYUBOCTD

89

MyrannonHas

0.5




U3MEHYHBOCTb.
[IpakTuyeckas pabora
«Myranuu y 1po3o¢uiisl (Ha
TOTOBBIX
MUKpOIpenapaTax)»

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OnUreHeTHKa 1
SMUIEeHOMHKA

91

I'eneTnka yemoBeKa.
[TpakTrueckas pabora
«CocraBiieHHE U aHAJIN3
POAOCIIOBHOM

0.5

92

MeTtoapl MEAUITMHCKO
T€HETUKH

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUU
TeHETUYECKHX 3a00J1eBaHHI
YyeJI0BEKa

94

OCHOBHbBIE TOHATHUS
cenekuuu. JlabopatopHas
pabota «/M3yueHue copToB
KYJBTYPHBIX pacTeHUH 1
HOPOJ] TIOMAIITHUX
KUBOTHBIX»

0.5




95

MeTobl CENEKIIMOHHON
pabotel. JlaboparopHas
pabota «3yueHue MeTo10B
CEJICKIIMH PACTCHHID»

0.5

96

JlocTukeHus CeJIEKIINU
pPacTeHUH U KUBOTHBIX.
[TpakTrdeckas pabota

«lIpuBHBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TEHETHYECKUX PECYPCOB

98

buorexHonorus kak Hayka U
0Tpacib MPOU3BO/ICTBA.
[TpakTrueckas pabota
«M3yueHue oObeKTOB
OMOTEXHOJIOTHM»

0.5

99

OcHOBHbIE HaNpaBICHUS
CUHTETUYECKOI OMOJIOruun

100

XpOMOCOMHAs U TeHHas
WHXXEHEPUS

101

Mennuunckue
OMOTEXHOJIOTUH

102

PesepBHBIi ypOK.
[ToBTOpenwue, 06001IIeHNE,
CHCTeMaTu3alus 3HaHUI




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




11 KITACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoaeusre Hpakriyeckue U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 OBosroMOHHAas Teopust Y.
JlapBuHa 1
JBrKyine cuiibl
2 SBOJIFOLIMY BUA0B 1o Y. 1
Hapsuny
Bbopr0a 3a cymecTBoBaHme,
3 €CTECTBEHHBIN B 1
HCKYCCTBEHHBIN 0TOOp
dopMHpOBaHHE
4 CHHTETUYECKON TEOpUHN 1
SBOJIFOIIUHU
DTaIbl YBOIIOIUOHHOTO
5 npoiiecca: 1
MUKPO3BOJIIOLUSA U
MaKpO3BOJIIOLUS
[Tonmymsanus —
6 JJIeMEHTapHas eIMHUTIA 1
SBOJIIOIIUU
3aK0OH T€HETUUECKOTO
7 1 0.5

paBHoBecus Jx. Xapau, B.




Baitn6epra. JlaboparopHas
pabota «BrIsiBiieHHE
U3MEHYMBOCTHU y 0co0ei
OJTHOTO BUIa»

DneMeHTapHbIE (PaKTOPHI
HBOJIIOIUH

OddexT ocHOBaTEIS.
DddexT OyTHIIOIHOTO
TOPJIBIIITKA

10

Murpanuu. Uzomsuun
MO YJISALIAN:
reorpaguueckas,
OuoJioruyeckas

11

EcrecTBennsbIit oTO0p —
HarpasJsomui Gaxtop
HBOJIIOLIUN

12

[TomoBoii oT60p

13

[Tpucnoco0aeHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«3yuenue apomop¢o30B
Y UMO0AaNTalluN y
pacTeHHd U )KUBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOJICHUH y

0.5




OpPTaHHU3MOB:
Mophosiornueckue,
du3noIOrNUecKue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHUE.
JlaGopaTtopHnas pabota
«[Ipucnocobenus
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3HOCTh

15

Bup, ero kpurepuu u
cTpykTypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(}OJIOTUIECKOMY
KPUTEPUIO»

0.5

16

CrpykTrypa B

17

Bunoobpa3oBanue kak
pe3ynbTaT
MHUKPOIBOTIOITUN

18

CBs3b MHKPO3BOJIFOINHN U
SIIUACMHUOJIOTNHA

19

MaxkposBonronus.
[TaneoHnTonornyeckue
METO/IbI U3YYCHUS
HBOJIIOLIUU

20

Buoreorpaduueckue




MCTObI U3YUCHUS
9BOJIFOLIUH

21

OMOPHOJIOTHIECKHE U
CpaBHUTEIBHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekyispHo-
TCHETUYECKHCE,
OMOXHUMHUYECKHE U
MaTEMaTHYCCKHE METOIbI
W3YYEHHUS IBOJIIOIHH

23

OO611re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AnanTuBHas paguanysl.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

25

Hayunbie runoresbl
HpOI/ICXO)KZIGHI/Iﬂ JKU3HU Ha
3emiie

26

JonayuHnsie
IIPEICTABIICHUS O
3apOKICHUH KU3HU

27

OCHOBHBIE TAIlbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unote3sl 3apOKACHUA




KHU3HHU

29

Uctopus 3emin 1 MeTOABI
€€ U3y4cHusl.
JlaGopaTtopHnast pabora
«3y4yeHue u onucanue
MCKOITa€MbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

30

HauvanpHbIe Tars!
OPraHUYE€CKON 3BOJIIOIUU

31

3BOJ'IIOI_II/I$I 9YKapuoT

32

OCHOBHBIE TallbI
9BOJIIOLIUM PACTUTEIILHOTO
mupa. [IpakTrueckas
pabora «M3yuyenue
0COOEHHOCTEN CTPOCHUS
pacTeHNUH pa3HbIX
OTZETIOB»

0.5

33

OCHOBHBIE DTAITBI
JBOJIFOIUU KUBOTHOT'O
MUpa

34

OBOITIOLUS )KUBOTHBIX.
[TpakTrueckas padota
«M3ydyenne ocobeHHOCTEH
CTPOCHUA IO3BOHOYHBIX
JKUBOTHBIX)»

0.5

35

Pa3zButue xnu3HM Ha 3emiie




0 3paM U Mepuoiam

36

MaccoBble BBIMUpaHUS —
IKOJIOTMUYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMEeHHBbIH
9KOJIOTMYECKHM KpU3HC,
€ro 0COOEHHOCTH

38

COBpeMeHHaﬂ CHUCTCMa
OpPraHu4cCKoOro Mmupa

39

OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

40

AHTpOII0JIOTHS — HayKa O
4eJI0BEKE

41

PazButne npeacrasinenuit o
IIPOUCXOXKIECHUN YeIIOBEKa

42

MecTo denoBeka B cCTEMe
OpPTaHHYECKOTO MHPA.
JlaGopaTtopHnast pabota
«M3ydyenne ocobeHHOCTEH
CTPOCHUSI CKeJleTa
YeNI0BEeKa, CBI3aHHBIX C
MPSIMOXOKIICHHEM)

0.5

43

JIBYOKyIIre CHITBI
AHTPOIIOTeHE3a

44

CooTHolIeHe




OMOJOTrMYECKUX U
COLMAIBHBIX (JaKTOPOB B
aHTPOIOTeHE3e

OCHOBHEBIE CTaaNH

45
AHTPOIIOTeHE3a

46 ITaneorenernka u
[aJIEOTEHOMHUKA

47 DBOJIIOIHUS COBPEMEHHOTO
YyeJ0BeKa
YenoBeueckue pachl.

48 [TpakTuueckas padora 05
«M3yueHne 3KOJ0THIECKIX '
aJanTalMil YeJoBeKay

49 MexIucuIuIMHapHbIe
METOJIbI AaHTPOTIOJIOTUU

50 3apokJeHNe U pa3BUTHE
SKOJIOTHH
MeTo1p1 SKOJTOTHH.

JlaGopaTtopHnast pabota

51 «M3y4yeHne MeTo10B 05
SKOJIOTHYECKUX
HCCIICIOBAHMI

59 3HaueHne YKOIOTHISCKUX
3HAHWH 1 YeJIoBeKa

53 Dkonornyeckue HaKTopbI

54 AlGuotnueckue GakToOphbI. 0.5




CBeT KakK 3KO0JIOTHYeCKuit
dakrop. JlabopaTopHas
pabora «BplsBiieHUE
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

55

AbuoTtndeckue (HaKTopsl.
Temmnepatypa Kak
9KOJIOTHYECKUi (haKkTop.
JlaGopaTtopHnas pabota
«BpIsBICHUE
MPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIEPATYPHI»

0.5

56

AOuoTtuyeckue (HaxTopsl.
BrnaxnocTs kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMUYECKHE
0COOEHHOCTH pacTeHul U3
pasHBIX MECT OOUTaHMSD)

0.5

57

Cpenpl oouTanus
OpraHU3MOB

58

buonornueckne puTMbl

59

Kuznenusie Gopmsl
OpraHU3MOB




60

BuoTtnueckue hakropsr

61

3HaueHue OMOTHYECKUX
B3aNMMOJACUCTBHUI I
CYIIECTBOBAHUSA
OpraHu3MOB B Cpelie
oOHUTaHUs

62

DKOJIOTUYECKUE
XapaKTePUCTUKU
MOTTYJISIITAH

63

OcCHOBHBIE TIOKa3aTeIH
HOMYJISILIMK: YUCIIEHHOCTbD,
IUIOTHOCTh, BO3pAacTHas U
H0JI0Basi CTPYKTypa

64

OcHOBHBIE TTOKa3aTeIn
IIOIYJISALIUN: POXKIAEMOCTD,
MIPUPOCT, TEMI POCTA,
CMCpTHOCTb, MI/IFpaIII/II/I

65

DKOJIOTHYECKasi CTPYKTypa
nomyJaanuun

66

JluHaMuKa MOIyJISUU U €€
perymnsnus

67

Kpussie pocra
YHUCIEHHOCTHU NOIYJISALHNH.
KpuBble BbDKMBaHUSA

68

DKoJiornueckast HuIa
Buaa. Jlaboparopnas

0.5




pabota «IIpucmocobnaeHwms
CEMsIH pacTeHUN K
pacceneHuIo»

Bun kak cucrema

69 -
TOTTYJISITIAIA
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAIHiA
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MOB
— OuoLEeHOo3

79 DKocucTemMa Kak OTKPbITast
cuctema
KpyroBoport BemiecTs u

73 IIOTOK DHEPTUU B
HKOCUCTEME

74 OcHoBHbIE TIOKa3aTeNN
9KOCHCTEMBI

75 DKOJIOTUYECKHE TUPAMUJIbI

76 N3meHeHus cooluiecTB —
CYKIIECCHH
[TpupoaHbIE SKOCUCTEMBI.

77 DKOCHCTEMBI 03€p U peK.
OKocucTeMsl MOpel U
OKEaHOB

78 [TpupoaHbIE SKOCUCTEMBI.

OKOCUCTEMBI TYHAP, JIECOB,




CTeneH, yCThIHb

79

AHTpOHOFeHHBIe
9KOCHCTCMBI

80

Ypb6osKoCcHCTEMBI.
[TpakTuyeckas padora
«M3yveHue u onmcaHue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHpPOBaHHS OCHOBHBIX
B3auMOJICUCTBUH
OpPraHU3MOB B IKOCUCTEMAX

82

MexaHU3MBbI BO3/ICHCTBHYSI
3arpsi3HEHUH pa3HbIX
THUIIOB Ha
CcyOOpraHu3MeHHOM,
OpPraHu3MEHHOM,
MOMyJIAIUOHHOM 1
OKOCUCTEMHOM YpPOBHSAX

83

buochepa —
oOuiernyiaHeTapHas
o0ostouka 3emiu

84

Vuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHMS OHOChEpHI

86

KpyroBopoTs! BemecTs u




OMOr€OXNUMHUYECKHUE ITUKIIBI

87

30HaILHOCTH OHOChEPHI.
OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh OMochepsl

89

OKOJIOTUYECKHE KPU3UCHI U
UX TIPUYUHBI

90

BosaelicTBue yenoBeka Ha
ouochepy

91

AHTpPONOTreHHOE
BO3JICHCTBUE HA
pacTUTENBHBIN U
JKUBOTHBIN MUD

92

OxpanHa npupos!

93

OcHOBHBIC MMPUHIMIIBI
YCTOI\/'ILII/IBOI‘O pPa3BUTHA
YCJI0BCYCCTBA U ITPUPOAbL

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUeE
OMOJIOTHYECKOTO
pazHooOpa3us 3emin

95

O6o00611eHMe IO TeMe
«MHUKpO3BOIIIOLUA U €€
pe3yIbTaThI»

96

O6o00611eHne 1o Teme
«MaxkpodBoronus u €




pe3yJIbTaThD)

O00011EeHME 110 TEME
97 «IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMIIE»

O00011EeHME 110 TEME
98 «IIpoucxoxaenue
YeJIOBEKa — AaHTPOIIOTCHE3)

O00011IEHNE TT0 TEME
«OKO0JIOTHS — HayKa O
B3aMMOOTHOILIEHUSIX

99

OpPTaHU3MOBY

O060011IeHNE TT0 TEME
100 «OpraHu3msl 4 cpeaa
o0OUTaHUS

O00011IEHNE TT0 TEME
101 «IKOJIOTHS BUIOB U
MO YJIALIAI»

O0001eHne no Teme
102 «buocdepa — rnodanpHas
HKOCHUCTEMA»

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






