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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 ob6pa3oBanuu B Poccuiickoi
Oenepanuny, ®I'OC COO, KoHuennuu npenojaBaHusi yueOHOro mpeaMeTa
«buonorus» W OCHOBHBIX TOJOXXEHUH (denepanbHOil pabouelt MPOrpaMMbl
BOCIIUTAHHUA.

VYueonsiii npeamet «buosorus» yriayonénHoro ypoBHs uzydenus (10-11
KJIACChl)  SIBNISICTCS  OJHUM W3  KOMIIOHEHTOB MpPEAMETHON  o0nactu
«EcrectBeHHO-HayuHble npeaMeTb». CormacHo nogoxenusm OGI'OC COO
npodunbHble y4eOHbIE MpEeAMEThI, H3ydyaeMble Ha YIrIyOJIEHHOM YpPOBHE,
SBJISIFOTCSL cTIoco0oM uddepeHnuaniy 00y4eHusl Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsl W TMPHU3BAHBI O0OECIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lMM, CpeIHUM OOIIMM, CpEeAHHM MPO(ECCUOHATBHBIM W  BBICIIUM
oOpa3oBaHueM. B To e BpeMs KaXIbld U3 ITHX YYEOHBIX MPEIMETOB JOJDKEH
ObITh OPHEHTUPOBAH HA TMPHOPUTETHOE peEIIeHHEe O00pa30BaTENbHBIX,
BOCIIUTATENBHBIX W Pa3BUBAIOIIMX 33]1a4, CBSI3aHHBIX C MpoQopUEHTAIHEH
oOydaromuxcsi M CTUMYJIMPOBAaHHMEM HWHTEpeca K KOHKPETHOW o0mactu
HAay4yHOTO 3HaHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHON, JKOJOTHUEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMYy npeametry "buonorus” ga€t mpeacTtaBleHHE O
e M 3aja4ax u3ydeHus: yueOHoro mpeameta «buonorus» Ha yriayOonéHHOM
YpOBHE, onpeaesieT 00si3aTesibHOe (MHBAPUAHTHOE) MPEAMETHOE COJEp KaHue,
€ro CTPYKTypHpOBaHHE IO pa3feliaM U TeMaM, paclpeleleHUe IO Kiaccam,
PEKOMEHYET IMOCJIEA0BATENbHOCTh U3YYEHHUs] YYEOHOr0 MaTepuajia ¢ y4EToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€U, JIOTMKH Y4€OHOTO TpoIiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOydarommxcs. B mporpamme 1o Ouosioruu
peain30BaH MPUHIMI TMPEEMCTBEHHOCTH C W3YYCHHEM OWMOJOTHH Ha YPOBHE
OCHOBHOro 00mero oOpa3oBaHus, Onarogaps dYemMy MpOCMaTpUBAETCS
HANPaBIIEHHOCTh HAa TMOCJEAYyIOIIee pPa3BUTHE OWOIOTUYECKUX 3HAHHM,
OpUEHTHPOBAHHBIX Ha ()OPMUPOBAHHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTaBICHUI O 3A0POBOM 00Opase >KMU3HHU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarolleil npupogHoit cpene. B
mporpaMMe Mo OMOJIOTHH TaK)Ke MOKa3aHbl BOZMOKHOCTH y4eOHOTO MpeaMeTa
«buonorus» B peanmmzanum TpedoBanuit PI'OC COO Kk MIAHHPYEMBIM
JMYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3ylbTaTaM OOydeHUs W B
(GOopMUPOBAaHNN OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIBHON JEATEIHLHOCTH
00y4JaroImMXcsl MO0 OCBOCHUIO COJECpKaHMUS OMOJIOTMYECKOTO 00pa3oBaHUsS 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 00ydJaromuXxcsi O JKUBOK
IPUPOJIe, OCHOBAX MOJICKYJISIPHOM W KIJIETOYHOM OMOJIOTHH, dSMOPHUOJOTUH U
OMOJIOTHH Pa3BUTHS, TEHETHUKH, CENEKINH, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
yUEHUS U DKOJIOTHH.

N3yuenue yuebHoro mnpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIONIEMY MOTYYCHHIO
Ouonoruyeckoro oOpa3oBaHMsl B By3aX U  OpPraHU3ALMIX CPEIHEro
npodeccroHanbHOro 00pa3oBaHusi. (OCHOBY €ro COJEp)KaHHUS COCTaBJISIET
cUCTeMa OMOJIOTHYECKHUX 3HAHHWM, TIOTYyYEHHBIX MPH W3YYCHHH 00ydYarOIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX pa3eioB OHMOJOTMHM Ha YPOBHE



OCHOBHOTO o00miero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHHS TOTYYaAIOT
pasButue. Tak, pacupeHsl U yriryOJaeHbl OMOTOTUYECKUE 3HAHUS O PACTCHUSX,
’)KUBOTHBIX, rpudax, OakTepusiX, OpraHu3Me YEeJI0BEKa, 001X
3aKOHOMEPHOCTSIX ~ JKHU3HH, JIONOJHUTENBHO BKIIOYEHBI OHOJIOTHYECKUE
CBEIEHUS NPHUKIAJHOTO U TMOHUCKOBOIO XapakTepa, KOTOPbIE MOYKHO
UCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEAYIOIIEro 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 OpraHU3allH, 3BOJIOLUHA OPraHMYECKOTr0 MUpa
Ha 3emJjie, COXpaHEeHUs] OMOJOTMYECKOTrO pa3zHooOpa3us rmiaHetsl. Tak, B 10
KJIacCE€ H3y4YalOTCSd OCHOBBI MOJIEKYJSIPHOM M  KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUM PA3BUTHS, TEHETUKHU U CEIEKUMU, OMOTEXHOJIOTUU U
CUHTETUYECKOM OWOJOTMH, aKTYaJu3UpPYIOTCS 3HAHUSA OOYyYaroluxcs 110
O0oTaHWKe, 300JI0TMM, aHaToMuH, ¢usnonoruu uyenoBeka. B 11 kmacce
M3Yy4aroTCs SBOJIIOLUOHHOE YUYEHUE, OCHOBBI 3KOJIOTHH U YUYE€HHE 0 Orocdepe.

VyeoOnslii mnpenmer «buosiorus»» NpU3BaH  00ECIEUUTH OCBOCHHE
oOyJaronMMucss OHOJOTMYECKUX TEOPUl M 3aKOHOB, WAEH, MPUHUUIIOB H
MpaBuJj, JEXKalluX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HaHUWA O CTPOEHUH, MHOTO00pa3HH U OCOOCHHOCTAX KJIETKH, OpraHn3Ma,
MOMYJISIUKUH, OMOLEH03a, 3KOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTUKEHUSX,
COBPEMEHHBIX  MCCIIEIOBAaHUAX B  OHOJOrMH, NPHUKIAJHBIX  ACIEKTax
Ouonornyeckux 3HaHuWd. Jlng pa3BuTHA W NOAAEp)KaHUS ~ MHTEpeca
oOyvaromuxcsi K OWOJOrMM  HapsAAy CO  3HAUUTENbHBIM  O00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM NpPOrpaMMbl 1O  OHUOJOrUU
MPEIyCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJICHUS W PA3BUTHUS TOW WU
MHON 00y1acTh OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX U 3apyOECKHBIX YUEHBIX B
penieHre BaXHEHIINX OMOJIOTHYECKUX U AKOJIOTMYECKUX MPOOIIEM.

Henpr wu3yuenuss ywyeOHoro mnpeamera «buosorus» Ha yriayOia€éHHOM
YpOBHE — OBJIaJIeHHE  OOYyYalolMMHUCS 3HAHUSIMHU O  CTPYKTYpHO-
(GYHKIIMOHAIBHOM  OpraHu3alMy  JKMBBIX  CHCTEM  pPa3HOro paHra W
MpUOOpETEHNE YMEHHI UCOIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM UHTEpPECA K
omnpenenéHHon obsiactT TMPodeCCUOHAIBHOW JESATEeTbHOCTH, CBS3aHHOU C
Ouosiormed, WIM K BbIOOPY Y4YeOHOTO 3aBeACHUS IS TPOJOTKEHUS
OMOJIOTUYECKOTO 00pa30BaHMS.

JoctxkeHue uenu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
yrayOaEéHHOM YpOBHE 00€CIIeYnBAETCA PEIICHUEM CIIETYIONINX 3a/1au:

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

O3HAaKOMJIEHUE OOYy4YaloIMXCAd C METOJaMU TO3HAHUS >KUBOW MPUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMH  OHMOJIOTMYECKUMX HayK (MOJIEKYJSIpHOU W
KJIETOYHOM OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTMM PA3BUTHSA, TE€HETUKH H
CEeJIeKIMH, OHOTEXHOJOTMM U CHUHTETUYECKOM OHOJOTHH, NaJIeOHTOJIOTHH,



HKOJIOTMH); METOJaMH  CaMOCTOSITEIbHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCIENOBaHUM B Jlabopatopud W B HpUpoAe (HAOIIOJEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJICIUPOBAHUE);

OBJIAJICHHE OOYYAIOMIMMHUCS YMEHHUSAMH: CaMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M UCIIOJIb30BATh OMOJOTHYECKYI0 MH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKONH TEPMHHOJIOTHEH M CHMBOJUKOM; yCTaHABIUBATH CBA3b MEXKIY
pa3BUTHEM OHWOJIOTUM M COLMATBHO-3KOHOMHUYECKHUMU M HSKOJIOTHYECKUMU
mpo0JjeMaMu 4eJI0OBEYECTBA; OLEHUBATH MOCIEICTBHS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpY’Karoled MpUPOIHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3MI0POBBIO  OKPYXAIOIIWX JIIOJIeH; OOOCHOBBIBATH M  COONIOAATH MEPHI
npoUIakTUKU UH(EKITMOHHBIX 3a00JIeBaHUMN, TTPaBUIIa MMOBEACHUS B TIPUPOJIE
n oOecrieyeHuss 0€30MaCHOCTH  COOCTBEHHOM  JKU3HEAEATEIIbHOCTH B
Ype3BBIYANHBIX  CHUTyallMsIX MPUPOJHOTO U  TEXHOTCHHOTO  XapaKTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPHITHS B 00JIACTH OHOJIOTHH;

pazBuTHe 'y OOYydYalOmMXCS  HMHTEJUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTE B TMpollecce 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUAMUA U
COBPEMEHHBIMH HCCIIEJIOBAHUSIMA B OWOJIOTHUH, PEIIAEMBIMHU €10 TIpobiieMaMu,
METO0JIOTUEN OMOJIOTUYECKOTO UCCIICIOBAHMUS, MIPOBEICHUS
OKCIIEPUMEHTATBHBIX  HMCCIEAOBAHWN, pEIIeHHs OMOJOTHYECKHX  3ajad,
MOJEJIUPOBAHUS OMOJIOTHYECKUX 0OBEKTOB U MPOIECCOB;

BOCIIUTAHHUE Y 00YYaIOMUXCs IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE
B IEIOM M K OTACIbHBIM €€ OoOBeKTaM U SBJICHHSIM; (HOPMHUPOBAHHE
HKOJIOTMYECKOM, TEHETHUECKOH TPAMOTHOCTH, OOIIEH KyIbTypbl MOBEICHUS B
MPHUPOJIC; MHTETPAIIH €CTECTBEHHO-HAYUHbIX 3HAHUH;

npuoOpeTeHne OOYyYaIOIUMUCA KOMIIETEHTHOCTH B  paIlOHaJIBLHOM
MPUPOIOTIONH30BaHUU (COOIOCHNE TPaBUI MOBEACHHS B TPUPOJE, OXPaHbBI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHHWU COOCTBEHHOTO 3J0pPOBbSl WU
3I0pPOBbSl  OKpYXXalOMMX  Jroaer  (coOmomgeHuss Mep  NpodUIAKTUKU
3a00JIEBaHHH, oOecrieyeHue 0e30IMacHOCTH YKH3HEICATCIHbHOCTH B
Ype3BBIYAIHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE
WCTIOJb30BaHUs OUOJIOTUUECKUX 3HAHUN U YMEHUHN B MOBCEIHEBHOMN KU3HU;

CO3JaHME YCIOBHA JJi1 OCO3HAHHOIO BbIOOpa  00yYarolMMHUCH
VHIUBUTYAJIBHOMN oOpa3zoBaTeabHON TPaCKTOPUH, CrocoOCTBYIOIIEH
MoCJeNyoIEMY MpoPecCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMWCIO 4YacoB, OTBEJAEHHBIX Ha M3y4YeHUE 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).

OT60p opraHu3alMOHHBIX (POPM, METOJIOB U CPEJICTB 00YUEHUSI OMOJIOTUHN
OCYIIECTBIISIETCS ¢ yUETOM CHEIM(PUKN €TO COIEpKaHWs M HAMPABICHHOCTH Ha
IPOJOJDKEHUE OMOJIOTMYECKOr0 O00pa3oBaHUs B OPraHU3alUsAX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTenbHBIM yCIOBUEM MpU OOy4YEeHHH OWOJOTMU Ha YIIyOJIEHHOM
YPOBHE SIBIISIETCS MPOBEJACHUE TaOOPAaTOPHBIX M MpakTUdecKkux paboT. Taxke
ydyacTHe  OOydYalIIUXCS B  BBIOJIHCHWHM  TMPOCKTHBIX W ydeOHO-
UCCJIeIOBATENLCKUX pPabdOT, TeMaTHKa KOTOPBIX OINpEIENSIeTCs] y4YuTeleM Ha
OCHOBE HMEIOIIUXCS MaTepPHATbHO-TEXHHUYECKHX PECYpCOB W  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

CoBpeMeHHas Ouosoruss — KOMIUIEKCHass Hayka. Kpartkas wucropus
pa3BuUTHs OuoJIornH. buonormdyeckue Haykd M W3y4aeMble UMHU MPOOJIEMBI.
@yHAaMEHTAIbHBIC, NPUKIAAHBIE W TIOMCKOBBIE HAy4HBIE HCCICHOBAaHUS B
OHMOJIOTHH.

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

JlemoHCcTpauun

[Toptpetsi: Apucrtotens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Menaens, B. U. Bepuanckuii, U. II. [TaBnos, 1. N.
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 cucTEMBI Kak HpeaMeT u3ydeHust omosoruu. CBOWMCTBA KUBBIX
CUCTEM: E€IMHCTBO XHWMHMYECKOTO COCTaBa, AUCKPETHOCTb M ILEIOCTHOCT,
CIOKHOCTh U YNOPAIOYEHHOCTH CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3aLHs,
CaMOBOCIIPOM3BEECHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPOBHH OpraHu3aluy JKUBBIX CHCTEM: MOJIEKYJISIPDHBIM, KIETOYHBIM,
TKAQHEBbIM,  OPraHU3MEHHBIN,  MOMYISLMOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(buoreonenotnueckuit), ouochepusiit. Ilporeccrl, mpoucxoasnue B >KUBBIX
cucteMax. OCHOBHbIE MPU3HAKHU >KUBOro. Ku3Hp Kak (popma CylIeCTBOBAHMS
Marepur. Haykn, wW3ydaronme KuMBBIE CHCTEMBI Ha pPa3HbBIX YPOBHSAX
OpraHHU3aLHH.

N3yuenue xuBbx cucteM. Meroasl Ononoruueckoil Hayku. Habmnroaenue,
U3MEpPEHNE, DOKCIEPUMEHT, CHCTeMaTu3anus, MeraaHanu3. [lomatue o
3aBUCUMOW W HE3aBUCUMOW TmepemMeHHou. [lmanupoBaHue >sKCHEpUMEHTA.
[locTanoBka u npoBepka runore3. Hynesas runotesa. [lonstue BoIOOpKU U €€
JIO0CTOBEpHOCTh. Pa3Opoc B Ouosiornueckux AaHHbIX. OIeHKa TOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJbTaTOB. [[pUUMHBI NCKaXEHUs PE3yNbTATOB 3KCIIEPUMEHTA.
IToHsTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuupbl 1 cxembl: «OCHOBHBIE TMPHU3HAKU KU3HWY», «buoiorunueckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHHU OpPraHU3alMMU KUBOU
npupoab», «CTpoeHue KMBOTHOM KIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOT0 opranusmay, «buoreonenos», «buocdepay, «MeToabl
U3Y4EHUS )KUBOU IIPUPOIBIY.

O6GopynoBanue: J1abopaTopHoe  OOOpyAOBaHWE JUIsi  MPOBEACHUS
HaAOJII0ICHU, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «JVicronb30BaHME pPA3IUYHBIX METOJOB IpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosorust KJIeTKu



Kierka — cTpykTypHO-(DyHKIMOHaNbHAs eauHULAa >kuBoro. Hcropus
oTkpbiTust kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroapl MOJEKYJSPHOH W  KJIETOYHOW OWOJOTHU: MHKPOCKOIIHSI,
xpomatorpadus, 3MeKTpoPopes, METO] MEUEHBIX aTOMOB, AU(QepeHIInaTbHOe
neHTpudyrupoBanme, KylIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emox.  DIEKTpOHHAas  MUKpockomus. Kowugokanvnas — MuKpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JlemoHCcTpauumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. lllnelnen, 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.

IIpakTnueckass padora «l3ydeHue METOJOB KJIETOUYHON OMOJIOTUU
(xpomarorpadus, saekrpodopes, auddepeHImaIbHOe HEHTPUPYTUPOBAHMUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKHAN COCTaB KIETKA. Makpo-, MUKPO- U YIBTPAMUKPOIIEMEHTHI.
Boga u e€ ponb Kak pacTBOPHUTENIS, peareHTa, ydyacTue B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOPEryJsiui. MuHepalibHbIe BEIIECTBA KIETKU, UX OMOJIOrHYecKas
poJib. Poib KATHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBa KIETKU. buosiormyeckue mnoauMmepsl. benku.
AMHWHOKUCIIOTHBIM  cocTaB  OenkoB. CTpPyKTypbl OE€JIKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oenka, NENTUAHAS CBSA3b. BTOpUYHAs, TpeTHYHAas,
YyeTBepTUYHAsI CTPYKTyphl. Jlenarypamus. CoiictBa 6enkoB. Knaccudukanms
6enkoB. buonorndeckue pyHkuuu 0enKoB. [lpuonsi.

Yrnesoapl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJHMrOcCaxapuabl U
nonucaxapuabl. OOWMKA TIaH CTPOeHUS U (PU3HKO-XMMHYECKHE CBOMCTBA
yriieBo10B. buonornyeckue GyHKIIMU yriIeBOIO0B.

Jluupel.  TmapodunbHO-THIpOdOOHBIE  cBoMicTBa.  Kiaccudukarus
munuaoB. Tpurmuuepuasl, pochomunuasl, BOCKH, cTepouibl. buonorudeckue
¢yskunu nunuaoB. O0mMe cBOKWCTBA OMOJIOTMYECKUMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CAMO3aMbIKAHHIO, OTYPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK n PHK. Ctpoenne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommiementapaoctu. [lpaBuio Yapradda. Ctpykrypa
JHK — nBoiiHas cnupainb. MecToHaxoxxJaeHue M Ouosiornueckue (QyHKIUU
JIHK. Buaet PHK. ®yukuuu PHK B kietke.

Ctpoenue monekysbl AT®. Makposprudeckue cBia3u B Mojiekysie ATO.
buonornueckue pynknun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX PYHKIIUU
B KJeTke. /[pyeue uyxneosuompugpocgpamor (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykTypHas  Ouonorus:  OUOXMMHYECKME W OuopuU3NUYECKHe
UCCJIEIOBAHUSI COCTaBa U NPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue cmpykmypol u  QyuKyu OUOMONEKYL U UX KOMNIEKCOS.
Komnvromepnuoii  ouszatin  u opeaHuueckuti cuHme3 OUOMONEKYI U UX
HenpupoOHbIX AHAI0208.

JdemoHcTpanuu



[Toptpersr: JI. Ilomuur, [Ix. Yorcon, ®. Kpuk, M. VYwikunc, P.
Opankiun, ©. Canrep, C. Ipy3unep.

Juarpammel:  «PacnpeieneHne XHMHYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IIPUPOIEH.

Tabmuupr u cxemsl: «lleproguyeckas Tadnua XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJIbI», «BemiecTBa B cocTaBe opraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl OEIKOBOW MONEKYJb, «CTpoeHHE MOJIEKYI
yIraeBogoBy, «CTpoeHue MOJeKysa JMNUI0B», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne MosneKybsl ATO».

O6opynoBanue: XUMHAYECKas TIOCya U 000pyI0BaHHE.

JlaGopaTtopnass pabdora «OOHapyxkeHHEe O€JIKOB C  IOMOIIBIO
Ka4E€CTBEHHBIX PEAKLIAI.

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

Tema 5. CTpoenne u QyHKUUH KICTKH

Tunel KJIETOK: 3yKapuoTHYecKas M Mpokapuotuueckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00Pa30BAHUS KIETKU.

CrpoeHue mpokapuoTHYECKOM KieTkH. KilerouHas cTeHka Oaktepuil u
apxeii.  OCOOEHHOCTHM  CTpPOEHHUS  TeTepoTpoHOM U aBTOTPOHOI
MPOKAPHOTUYECKUX KIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHWE  JYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckas memOpana (masmanemma). CTpykTypa IUIa3MaTHYeCKOR
MeMOpaHnbl. TpaHCHOpT BeEIIECTB 4Yepe3 IUIa3MaTHYECKYyl0 MeMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), akTUBHBIA (NEPBUUYHBIA U
BTOPUYHBINA aKTHBHBIN TpaHcnopT). [lomynponunaemocts MeMmOpanbl. Pabota
HaTPUI-KaJIMEBOr0 Hacoca. DHAOUUTO3: MUHOIMTO3, (ParouurTo3. DK30IUTO3.
Knerounass crenka. CTpykTypa M (QYHKUMH KIETOYHOW CTEHKHM PACTEHUH,

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

snpomnazmaruueckas cetb (IIIC), anmapat ['onabkH, TM30COMBI, UX CTPOEHUE
1 (pyHkuu. B3auMocBs3b OTHOMEMOpaHHBIX OPraHOMAOB KieTKU. CTpoeHue
IPaHYJSIPHOTO peTuKyiayma. Mexanuzm nanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. [ naakuii (arpanyssipHbIN)
AHAOIUIA3MAaTHUECKUi peTukyiayMm. CekpeTropHas QyHKIus annapara ['oybaxu.
Moouguxayus 6enkos 6 annapame I onvoocu. Copmuposra 6enxos 6 annapame
Tonvoorcu. TpaHCOPT BEIIECTB B KiETKE. Bakyosin pacTUTENbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKUA: MMTOXOHJIPUHM, TUIACTHU[IBI.
Ilpoucxoocoenue  mumoxonmoputi  u  naacmuo.  Cumobuocenez  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (GYHKIIMM MUTOXOHIPUNA U
iactu. [lepBuyuHbie, BTOPUYHbBIE U CIOKHBIE TUIACTUIBI (POTOCUHTE3UPYIOIIUX
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 KiemokK. MHUKpOTpyOOUKH.
Knerounsiii uentp. CrpoeHue U JBH)KEHHE IKIYTUKOB M PECHUYEK.
MukpoTtpyObouku 1uTomnasmel. Llentpuons. benku, accoyuuposauHvie ¢
Muxkpoguiamenmamu u Mukpompybouxkamu. Momophvie benxu.



SAnpo. Obonouka siapa, XpOMaTHH, KApUOTLIIa3Ma, SAPBIIIKH, UX CTPOCHHUE
U ¢yHKIuH. SnepHsiit 6enKoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHne
XpomMocoM B uHTep(dasHOM snpe. Dyxpomamun u eemepoxpomamun. bemku
XpOMaTuHa — THUCTOHBI. JJunamuxa s0epHot ob6onouku 6 mumose. Aoephviil
Mpascnopm.

Kierounsle BrimoueHus. CpaBHUTEIbHAs XAapaKTEPUCTHUKA  KJIETOK
AYKapHuoT (PaCTUTEIbHOM, >)KUBOTHOM, TPUOHOM).

JleMmoHCcTpauumn

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

Tabmuupr n cxembl: «CTpOEHUE 3YKapUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOM  KIeTkW», «CTpoeHHe pAaCTUTENbHOM KIEeTKW», «CTpoeHue
MUTOXOHIPHUM», «Aapo», «CTpoeHrEe NpOKAPUOTHIECKON KIETKM.

O0opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHass padora «lM3ydyeHHe CTpPOEHUS KIETOK pPa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBD».

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

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

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKE

AccuMWIALMS YW JIUCCUMIUIALIMS — JIBE CTOPOHBI MeTaboim3Mma. THIibl
oOMeHa BelIECTB: aBTOTPO(MHBIA U TreTepoTpodHBIN. YyacThe KHUCIOpoaa B
OOMEHHBIX Ipoleccax. JHEPreTHYECKoe O0ECIeYeHHe KIIETKH: IMpEBpallCHUe
AT® B o00meHHBIX mnponeccax. {OEepMEHTATHBHBIM XapakKTep peakui
KJIETOYHOrO0 MeTabonn3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA U MEXAaHHU3M
neictBuda. Kodepmentel. OTinuus  (QEepMEHTOB OT  HEOPraHUYECKUX
KaTajn3aTopoB. benku-akTUBATOPbl U OCNKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOPOCTH (DEPMEHTATUBHBIX PEAKIMI OT Pa3IM4HbIX (PAKTOPOB.

IlepBuYHBIM CHUHTE3 OPraHMYECKHMX BEIIECTB B KIEeTKe. DOTOCHUHTES.
AHOKcuceHHbIl U oKkcuceHHvll pomocunmes y baxkmeputi. Ceemocobuparoujue
nuSMeHmvl U NUSMEHMbl pPeaKyuoHHo2o yewmpa. Poib XJIOPOILIaCTOB B
nporecce ¢poTocuuTe3a. CBetoBas u TeMHOBas (pa3pl. Pomoovixanue, Cs., Ca. u
CAM-munsvt  ¢pomocunmesa. IlpomyktuBHOCTH (oTocuHTe3a. Brusawme
pazIMuHbIX (PaKTOPOB HA CKOPOCTh POTOCUHTE3A. 3HAUEHUE (DOTOCUHTE3A.

XEMOCHHTE3. Pa3Hoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUpPYIOIIUE OAKTEPHH, Kelle300aKTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHHTE3a.

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. [JWMKOIU3 — OECKUCIOPOJHOE PpACIICTUICHUE
TJIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIIETOYHOE JbIXaHue. Poib MUTOXOHIpHUM
B Ipolieccax  OHMOJIOTMYECKOro  okucieHud. Luxnnueckue — peakiuu.
OxucnutensHoe (ochopunupoBanue. Iuepeus MeMOPAHHO20 2paoueHma
npomonos. Cunumes AT®.: paboma npomonnou ATD-cunmasvl. [IpenmyiecTra
a’poOHOro myTH OOMEHa BELIECTB IMepea  aHa’pOoOHBIM. DPGHEKTUBHOCTD
AHEPreTUYECKOro 0OMeHa.



JleMmoHCcTpauumn

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

Tabmuiet u cxeMbl:  «@DOTOCUHTE3», «DHEPreTHUECKU OOMEHY,
«buocuntes 6enka», «Ctpoenue pepmMeHTa», « XEMOCHUHTE?Y.

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

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

JlabopaTopnass paGora «l3yuenune (epMeHTATUBHOTO pacCIIEIICHHS
MEPOKCHUA BOJIOPOJA B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopnass pabGora «CpaBHeHue mporeccoB (OTOCHHTE3a H
XEMOCHHTE3a.

JlaGopaTopHnas padora «CpaBHeHHE MPOIECCOB OPOXKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuuum wmatpuyHoro cuHTe3a. lIpHMHIMO KOMIUIEMEHTAPHOCTH B
peakuMsIX MaTpUYHOrO0 CHHTE3a. Peannszanus HaciaeACTBEHHOW HH(OpMaLUU.
I'eneTnueckuit ko, ero ceorcrsa. Tpanckpunuus — Matpuunbiil cuate3 PHK.
[IpyHUUIIBI ~ TPAHCKPUMIMHU:  KOMIUIEMEHTAPHOCThb, AHTHUIAPAJUICIBHOCTD,
acuMMeTpu4HOCTh. Co3pegsanue mampuunvix PHK 6 sykapuomuueckot kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue tpaHcnoptHeix PHK B OmocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanwe aMHUHOKHCIOT. Poib
pubocoM B OMocHHTE3E OerKa.

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

Bupycel — HekjeTouHble (QOpPMBI JKU3HU M OOJIMTaTHBIE [apa3HTHI.
CtpoeHue TpPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtit yuxn J[HK-cooepocawux supycos, PHK-codepocawux eupycos,
boaxmepuogacos. Obpammuas mpaHcKpunyus, peeepmasa, UHmezpasd.

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

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

JdemMoHcTpanuu

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

Tabmumpl m  cxembl: «buocuHTe3 Oenka», «['eHeTHUECKHI KO,
«Bupycoy», «baktepuodarm.

IIpakTnueckas padora «Co3nanre MOAEIN BUPYCA».

Tema 8. 7/Ku3HeHHbI UKJ KJIETKHU

Knerounsii numki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
OcobOeHHOCTH MPOIECCOB, MpoTeKaromux B uurepdasze. [loaroToBka KiIeTku K
nenenuto. IIpecunrternyeckuil  (HOCTMUTOTHYECKUN), CUHTETUYECKUH U
MOCTCUHTETUUECKUHN (TPEMUTOTUUYECKUI) EPUOIbI HHTEP(DA3BI.

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



Mexanusm permkauuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u

TeoMepaza. XPOMOCOMHBIA HA0Op KIETKHM — KapuoTull. JIMIUIOWAgHBIA W
raruiouHbI  HAa0oOpel XpoMocoM. ['oMonoruusnsle XpomocoMbl. IlooBbie
XPOMOCOMBI.

Henenue kinetku — Muto3. CTaguu MUTO3a U TMPOUCXOMSIINE B HUX
npouecchl. Tunel Muto3a. Kaprokunes U HIUTOKUHE3. buonornyeckoe 3Ha4eHHe
MHTO34.

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

Krnerounoe siapo, XxpomMocombl, (GyHKIIMOHANbHAS TeHOMUKA. Mexanuszmol
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu kiemox. «lL{ugposas
K1emKkay» — ououHgopmamuyeckue mooenu QyHKYuoOHUpOoBaHUs K1emxKu.

JemoHCcTpauun

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

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

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

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

Tema 9. CTpoenne u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OTHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

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

B3anmocBsA3p 4HacTell MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucTeMbl opraHoB. Opranusm Kak €IuHOE 1enoe. ['omeocTas.

Tkanu pacrenuii. Tunbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MMOKPOBHAs1, MPOBOJsAIIAs, OCHOBHAs, MeXaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(yHKUUN 1 PacTIONOKEHUs TKAHEH B OpraHax pacTEHUU.

TkaHM KMBOTHBIX U YEJIOBEKA. THUIIbI )KUBOTHBIX TKAHEW: SNUTEINAIIbHAS,
COEIMHUTENbHASA, MbllIeYHas, HepBHAsA. OCOOEHHOCTH CTPOEHHUS, PYHKUUN U
PACIIOJIOKEHUS TKAHEN B OPraHaX )KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U TeHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CUCTEMBI OPTraHOB >XMBOTHBIX M 4esoBeKa. DYHKIIMM OpPraHoOB M CHUCTEM
OpraHoB.

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

JIB>KeHUE  OpraHu3MoB. J[BMKEHHWE OJHOKJIETOYHBIX OpPraHU3MOB:
aMEOOoMIHOE, )KTYTUKOBOE, PECHUUHOE. J[BUKEHUE MHOTOKIJIETOUHBIX PACTEHUN:
TPONU3Mbl M HACTUHU. J|BU)KEHHWE MHOTOKJIETOYHBIX >XMBOTHBIX M YEIOBEKA:
MblleyHas cucreMa. Pedrnekc. CkeneTHble MBIIIIBI U UX padoTa.

[Ilutanue opranusmoB. llorjomieHue BOABI, YIJIEKUCIOrO Ta3a U
MUHEpaJIbHBIX BEIIECTB pacTeHusMU. [lutaHue >kMBOTHBIX. BHyTpHumnosocTHoe
U BHYTPUKJIETOYHOE muileBapeHue. [luraHue mNO3BOHOYHBIX KUBOTHBIX.
Otnensl  NUIIEBAPUTENBHOrO  TpakTa.  [InWiieBapuTENbHBIE  KENE3BI.
[InmesapurenpHas cucTemMa 4eaoBeKa.



Jlpixanne opraHu3moB. JlpixaHue pacteHuil. JlpIxaHu€ KUBOTHBIX.
Huddysus razoB yepes3 NOBepXHOCTh kieTku. KoxkHoe aprxanue. JlpixaTenpHas
noBepxHOCcTh. JKabepHoe U J€rouyHoe nbIxaHue. J[pIXaHHE MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTelbHas CHCTEMa 4YeJlOBeKa. MexaHnu3m
BEHTWISILMNA JIETKUX Yy NTUL M MICKONMUTAOMMUX. Perynsuus apxaHus.
JIpIxaTenbHble 0OBEMBI.

TpaHCHOpT BEHIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHHI.
TpaHncnopT BemIECTB y KUBOTHBIX. KpOBEHOCHas cucremMa M €€ OpraHbl.
KpoBeHOoCHass cHucTeMa TIO3BOHOYHBIX JKMBOTHBIX U 4yeinoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIOKHEHUSI CTPOEHUsS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKWBOTHBIX.
Paborta cepaua u e€ perymnsuusi.

Brigenenne y opranusmoB. Beinenenue y pactenuil. Beigenenune y
*KUBOTHBIX. CokparurtenbHble Bakyosd. Opranbl BeiaeneHus. Ouibrpanus,
CeKpeuuss M O0OpaTHOE BCAChIBAHME KaK MEXaHW3Mbl padOThl OpPraHoB
BblieneHnA. CBsI3b TMOJIOCTM Tela C KPOBEHOCHOW W BBIACIHUTEIBHOU
cucteMamu. BplieneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHKIIMOHMpOBaHHE HePpoHa. OOpa30BaHUE MOYH Y YEIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrukyna. Cpeacrsa macCUBHON M XUMHAYECKOU 3aIUThI. DUTOHITUIBI.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX IPOU3BOJHBIE.
3ammTa opranusma ot OosesHeil. UMmyHHas cucrtema yenoBeka. KiieTouHblil u
rYMOpPaJIbHBbI UMMYHUTET. BpOXXIEHHBIA U PUOOPETEHHBIA CrieHUPUUECKUI
MMMYHUTET. Teopusi KIOHaIbHO-ceJIeKTUBHOrO nMmyHurera (I1. Dpaux, ©. M.
bepuer, C. Toneraa). BocnamutenbHbie OTBETHI OpPraHu3MoB. Poib
BPOKJIEHHOTO UMMYHHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perynsnmss y OpPraHusMoB. PasgpaxumocTts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PazgpaxkumMocTe W perynsuus y
pactenuid. PocToBbIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucrema u pediekropHas peryssiius y >KUBOTHbIX. HepBHas
cuctemMa M €€ OTHENbl. OJBOJIOUUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOM
CUCTEMBI Yy >KMBOTHBIX. OTIENIBl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX.
Pednekc u peduiexropnas ayra. bezycinoBHbIe U YCIIOBHbBIE pe(IICKCHI.

I'ymopanbHas perynsuns ¥ SHAOKPUHHASL CUCTEMA )KUBOTHBIX M YEJIOBEKA.
Kenme3pl SHOOKPMHHONW CHUCTEMBI M KX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW M 3HIOKpUHHOW cucteM. ['mnoramamo-runoduzapHas
cUCTEMA.

JdemMoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKIETOUYHBIE BOJOPOCITN», «MHOTOKIETOYHBIE
Bojopocimy, «bakrepun», «lIpocreitmme», «Opranbl BETKOBBIX PACTCHUIN»,
«CucTtemMpl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpEeHHEE CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cucteMbl», «CTpoeHue cTeOs»,
«CTpoeHue JIMCTOBOM IJIACTUHKNY», « TKaHU KUBOTHBIX», «CKEIET YeIOBEKay,
«IImmeBapurenbHas cucreMa», «KpoBeHocHass cucrema», «/lpixaTenpHas
cucrema», «HepBHas cucrema», «Koxa», «MplmeyHnas cucTemay,
«BprgenurenbHas cucremay, « OHIOKpPUHHAsA cucTemay, «CTpOE€HHE MBIIIIBIY,
«MAmmyHnurer», «KumeynonosoctHele»y, «(Cxema NHTaHUS  PACTECHUIN»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX», «CTpO€HHE THUIPBD»,



«CTtpoeHue miaHapumn», « BHyTpeHHee CTpoeHue T0KIeBOro yepBsi», «HepBHas
cuctema poiO», «HepBHas cucrema narymkm», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIIeKOUTaOMuUX», «HepBHas cuctema yenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBOM MHUKPOCKOTM, MUKPOIIpENapaThl OJJHOKJIETOUYHBIX
OpraHU3MOB, MHKpOIIpENaparbl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKUX, )KUBBIE SK3EMIUISIPbl KOMHATHBIX PacTeHUH, repbapuu
pacTeHUN pa3HbIX OTIEJNOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKUHMH OECHO3BOHOYHBIX YHBOTHBIX, CKEJIET 4YEJIOBEKa,
o0opynoBaHuE JI1 JEMOHCTPALMM TMOYBEHHOIO MW BO3JYIIHOIO IHUTAaHUS
pacTeHul, pacHIeryIeHUs Kpaxmayia W OelIKOB ToJa JeHCTBUEeM (PepMEHTOB,
o0opyoBaHUE [Jis1 JAEMOHCTPAalMU OIBITOB IO W3MEPEHUIO KU3HEHHOU
€MKOCTU JIETKHX, MEXaHW3Ma [bIXaTeJIbHbIX ABWXEHUH, MOJAEIH TOJIOBHOTO
MO3Ta pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEW pacTECHUIN.

JlabopaTopHas padora «/3ydyeHrne TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHoOkeHHe M pa3BUTHE OPraHM3MOB

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

[TomoBoe pasmuoxenue. [lomoBeie KIIeTKH, WK rameTel. Meno3. Craanu
Mmenosa. [loBenenne xpomocom B Mmenose. KpoccuHrosep. buosormueckwnii
CMBICII ME03a U TTOJIOBOIO Ipoluecca. Meo3 U €ero MECTO B dKU3HEHHOM ITUKIIE
OpraHU3MOB.

[Ipen3aponpimieBoe paszButue. ['ameToreHe3 y KUBOTHBIX. [lonoBbie
xene3pl. OOpa3zoBaHME UM pa3BUTHE MOJOBBIX KiIETOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHue MOJOBBIX KIIETOK.

OmnnoaoTBOpeHHE U HSMOPUOHATBHOE Pa3BUTHUE KUBOTHBIX. CriocoObI
OIUIOAOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS —
HayKa O Pa3BUTUHU OPraHu3MOB. Mopgocenes — oOna u3 2nasuvix npoobaem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghocenesa. Cramuu
AMOpHOreHe3a KUBOTHBIX (Ha mnpuMmepe JArymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposanHoe U  HEOEPMUHUPOBAHHOE  OpoOJleHuUe.
bracmyna, muner 6nacmyn. OcoOEHHOCTH ApPOOJEHUS MJIICKOMUTAIOIIMX.
3apojbIlieBble  JUCTKU (TacTpyJsisanusi). 3akjajJka OpPraHOB W TKaHEW U3
3apOABIIIEBbIX JIUCTKOB. B3anMHOe BiIMSHUE YacTel pa3BUBAIOIIETOCS
3apojblla (AMOpHOHATbHAS MHAYKIMS ). 3aKiIaKa IlaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJbTarT MUEPAPXUUYECKUX B3aUMOJCUCTBUKA TE€HOB. BiusHue Ha
AMOPHOHATILHOE PAa3BUTHUE PATMUYHBIX (DAKTOPOB OKPYKAIOIIECH CPEIbl.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonaneubiii nepuon. Ilpsamoe u
HenpsiMoe pas3BuTue. Pa3zButue ¢ Metamop@do3oM Yy OECrO3BOHOYHBIX H
MO3BOHOYHBIX JKUBOTHBIX. BHoJlorMueckoe 3Ha4eHHE MNPSIMOro M HENpPSIMOTO
Pa3BUTHS, UX PACTIPOCTPAHEHUE B MPUPOAE. THUIIbI pocTa )KUBOTHBIX. DaKTOPbI
peryjsiiud pocTa >KUBOTHBIX W uenoBeka. CTaauu MNOCTIMOPHUOHAIBHOIO
Pa3BUTHS Yy )KUBOTHBIX W uesoBeka. [leproasl oHTOreHe3a yenoBeka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE TPOLECCHI.

PasmHoxeHue u paszButue pacteHuil. 'ametodut u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuid. OOpa3zoBaHHE CIOp B Mpolecce Meio3sa.
['ametorenes y pacteHuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX



OopraHu3MoB. J[BOHOE OIJIOOTBOPEHHE y LBETKOBBIX pacTeHnid. 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», «Pa3sMHOXEHHE XJIaAMUAOMOHAABDY, «Pa3sMHOXKEHUE BIIICHBDY,
«PasMHOXeHue  ruape», «Meuno3», «XpoMocoMbl»,  «l'ameroreHesy,
«CTpoeHue ANLEKIETKN U CrepMaTo30m1a», « OCHOBHBIE CTAaJANN OHTOT€HE3a»,
«IIpssmoe m Hempsimoe pasBuTHE», «Pa3BuTHe ManCKOro xyka», «Pa3Buthe
capaHun», «Pa3zButme mArymkn», «lBOMHOE OIIONOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OJIHOAOJBHBIX M JBYAOJBHBIX PAaCTCHHII»,
«OKM3HEHHBIN 1MKJI MOPCKOW KamyCTb», <«JKHM3HEHHBIM LHKI MXay,
«OKW3HEHHBIN TUKJ NAMOPOTHUKA», <« KM3HEHHBIN LIUKIT COCHBDY.

O0opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKPOIPENaparhl SIMIEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYIIKI.

JlabopaTopHass pabora «l3yueHne CTpOEHHsS TOJOBBIX KIETOK 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. Poinb oTe4ecTBEHHBIX YUEHBIX B PA3BUTHH
renetuku. Padotel H. K. Konbiora, H. U. BaBunoBa, A. H. benosepckoro, I'.
J1. Kapnieuenko, 1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W  CHUMBOJBL. | OMOJOTrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTCPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTasl JIMHUS, TUOPHUIBI,
reHoTur, (eHotun. (OCHOBHBIE METOAbl TE€HETHKU: THOPUIOIOTHYECKUH,
LUATOJOTUYECKUI, MOJIEKYJISIPHO-TEHETUYECKHIA.

JlemoHCcTpanumn

[Toptpetsi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. 1.
Basunos, A. H. benozepckuit, I'. JI. Kapneuenko, 0. A. @®ununuenko, H. B.
Tumodeen-PecoBckuii.

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

JlaGopaTtopnasi paGora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCJICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH Mengenss — 3aKkoH

eauHooOpazusi THUOPUIOB TMEpBOTO mMoKoyieHUs. I[IpaBuio AOMUHUPOBAHUS.
Bropon 3akoH MeHzenst — 3aKOH paclieIuIeHus] TpU3HaKoB. L{uronornueckue
OCHOBBI MOHOTHOPHJTHOTO CKpEITUBaHus. | MoTe3a YuCTOThI TaMeT.

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

HE3aBUCHUMOIO  HAcleOBaHUs  NpPU3HAKOB. LluTOnornueckue  OCHOBBI
JUTHOPUIHOTO CKPEIIUBaHUS.



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 TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIM W  TIE€TepOraMeTHBIM  IOJ.
I'eneTnueckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue NpHU3HAKOB,
CLICIJICHHBIX C TOJIOM.

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

['eHeTHUEeCKUI KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, MOBEACHUA U KOTHUTHBHBIX (DYHKIIMIA.
['eneTnyeckue MexaHU3Mbl CHMOMOTEHE3a, MEXAaHU3Mbl B3aUMOJECUCTBHS
«XO3SIMH — Tapa3uT» M «XO35MH — MHKpPOOHMOM». |'€HeThyeckne acneKThbl
KOHTPOJII U U3MEHEHHSI HACJIeICTBEHHOW HH(POPMALIMK B TOKOJICHUSIX KIETOK U
OpPTaHU3MOB.

JlemoHcTpauun

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

Tabmuubr u cxemsbl: «llepBbiii U BTOpOW 3akoHbl Menpaens», «Tperuit
3aKOH  Mengens»,  «AHanusupymrouiee — CKpemmBaHue»,  «Hemomnoe
JOMUHUpPOBaHUE», «CIEIUVICHHOE HAcCleI0BaHWE NPHU3HAKOB y JIPO30(QUIb»,
«I'enetuka mnona», «Kapuotun denoBeka», «Kapuotum Ipo30Qpuib,
«Kapuotun nTunb», «MHOXKECTBEHHBIM —aimnenu3m», «BzaumopaenicTBue
TEHOB.

O6opynoBanue: MoAenb [Js JAEMOHCTPAallMd 3aKOHOB €IMHOOOpa3us
rMOpUIOB TMEPBOTO IMOKOJEHUS W PpaACUICIUICHHS] MPU3HAKOB, MOJENb IS
JEMOHCTpALlUHA 3aKOHA HE3aBUCUMOI'O HACIJIEIOBAHUS NPU3HAKOB, MOAENb JJIA
JEMOHCTPALUN CLETUIEHHOTO HACJIEAOBaHUs NMPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpornpenapar: «Jpo3zodumnay.

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

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

Tema 13. 3aKoOHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeipl npu (HOpMHUPOBAHUU (PEHOTHIA.
N3meHunBOCTh mNpHU3HAKOB. KayecTBEHHBIE M KOJWYECTBEHHBIE TNPU3HAKH.
Buapl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Ponb cpensl B (popmMupoBaHUM
MOAU(DUKAITUOHHON W3MEHYUBOCTH. Hopwma peakuuun MpU3HAaKA.
Bapuaumonnsiii psg u BapuanmonHas kpusas (B. Moranncen). CpoiicTBa
MOJAU(PUKALUOHHON U3MEHYUBOCTH.

I'erOoTHIIMUECKAA U3MEHYUBOCTD. CsBoiicTBa T€HOTHUITUYECKOU
W3MCHYMBOCTH. BHABI T€HOTHIIMYECKOH M3MEHUYMBOCTH: KOMOWHATHBHAI,
MYyTalMOHHAs.

KomOunaTuBHas M3aMeHYMBOCTb. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW W3MEHYUBOCTH. PoOJb KOMOMHATUBHONW W3MEHUYUBOCTH B
CO3/IaHUM TeHETHUYECKOTO pa3HoOOpa3usl B Ipejeax OJHOTO BHUA.

MyTtanroHHas U3MEHYMBOCTb. BHUABI MyTaluMi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HWHIYUMPOBAaHHbICE MYyTaluu. SAaepHble U
HUTOIUIa3MaTuYeckue Myrtanuu. (CoMaTH4eCcKHMe U TMOJIOBBIE  MYTallHM.
[IpyuvHBl BO3HUKHOBECHUS MyTaluid. MyTareHsl U WX BIWSHUE HA OPTaHU3MBI.



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

Onucenemuxa U OdNUSEHOMUKA, PONb INUSEHEMUYEeCKUX (aKmopos &
HACN1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JlemoHCcTpauumn

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

Tabmuuber m cxembl: «Bumpl wm3MeHumBoCcTHY, «MoOaubuUKaMOHHAS
U3MEHYUBOCTHY, «KomOunaTnBHAs W3MEHYMBOCTB, «Merio3y,
«OnnonorBopenue», «l'eHeTudeckue 3a0oJjieBaHUA  4eloBeKay, «Bumsl
MYyTaLHAN».

OO6opynoBanue: KUBBIE U TepOapHbIC IK3EMITISIPHI KOMHATHBIX PACTCHHM,
pucyHku (poTtorpadum) >KMBOTHBIX C PA3IMYHBIMA BUIAMH H3MEHYUBOCTH.

JlabopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJU(DUKAIIMOHHOW M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOrO psjga Hu
BAPUALIMOHHOW KPUBOW».

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

Tema 14. I'eneTuka yesi0BeKka

Kapuorun yenoseka. MexayHapoiHas mporpaMma MCCII€IOBaHUsI T€HOMa
yenoBeKa. MeToabl H3Yy4YEHUsS] TEHETUKM 4YEJOBEKa: TIE€HEaJIOTMYeCKHM,
OJIM3HEIIOBBIN, LIMTOr€HETUYECKU, MOMYJISIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMEHHOE  ONpEAECNICHUE  T'EHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YUCJIE C TOMOIIBIO
[II1P-anamu3a. HacneacrBeHHble 3a00j¢BaHMS  delIOBeKa. [ CHHBICE W
XpPOMOCOMHbBIE ~ 0oJie3HH  4YesnoBeka.  bojieaHn ¢ HacIeJCTBEHHOU
MPEAPaCIIONIOKEHHOCTBIO. 3HaueHUE MEIUIUHCKOU T€HETUKHU B
MPEAOTBPALICHUU U JICUEHUU T€HEeTHYECKUX 3a00JieBaHUM uyenoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CTBONIOBBIE KJIETKHU. [TonsiTue
«TEHETUYECKOr0 Tpy3a». OTUUECKHUE AacCIeKThl HCCIEI0BaHUM B 00JacTH
PEIAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (pakTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
¢u3nueckoMy M XMMHYECKOMY  3arpsi3HEHHUIO  OKpYy)Karolmed  Cpelbl.
['eneTnyeckas npenpacnoiOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JemoHcTpanumn

Ta6nuiet u cxembl: «Kapuotumn yenoBekay, «MeToibl U3yUeHHs] TEHETUKHU
yesoBekay, «l'eHeTnueckue 3a00J€BaHUsI YETOBEKAy.

IpakTnyeckas padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Cenrekuusi opraHnusMoB

JloMecTukanuss M CeNeKius. 3apoXKACHUE CEJICKIMU W JOMECTUKAILIUU.
Yuenue H. W. BaBunoBa o IleHTpax MNPOUCXOXIECHHUS U MHOT000Opa3us
KYJbTYPHBIX pacTeHUl. POJb celeKIuu B CO3/IaHUU COPTOB PACTEHUN U MOPO]
#KuUBOTHBIX. CopT, mnopoma, mTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HaciaeAcTBeHHOM wum3MeHumBocTH H. WM. BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM paboThI.

Metoasl cenekiMoHHOW paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIN U
WHIUBUAYAJIbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  cenekuuu.  McnblTanue
IpOU3BOJUTENICH TO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIIEHKH
(deHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

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



KyJbTYpHBIX ()OpM OpraHu3MoB. Vcronb3oBaHHEe T€HOMHOTO peJaKTUPOBAHUS
1 MeTo10B pekoMOnHaHTHBIX JJHK miis nosrydeHust ucxogHoro Marepuania Juist
CEJIEKIINH.

ITonyuenue ITOJIUIIIIOUIOB. BnyTtpusunosas rHOpHUIN3aIIHSL.
biu3kopoacTBEHHOE — CKpeliuMBaHWe, WM HMHOpuauHr. HepoactBeHHoe
CKpeIllMBaHue, WM ayTOpuauHT. ['erepo3uc u ero npuuuHbl. Mcnonp3oBaHue
reTepo3uca B cesnekuun. Otnanénnas rudbpunuzanusd. [Ipeononenue 6ecroaus
MEXBHJIOBBIX THOPUAOB. JIOCTMKEHHMSI CEIEKUHMH PACTEHUA M HKUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHHe U U3yYEHUE T€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PaCTEHHUU
U UX JUKAX pOAMYEH i1 CO3JaHUS HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYP. M3yuenue, coxpanenue u ynpasieHue
2EHEMUUECKUMU  pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICI0EbIX
HCUBOMHBIX 6 YENAX YAYUUIEHUS CYWeCmBYIoWux U CO30aHus HOGbIX NOpPOoO,
JUHULL U KPOCCO8, 6 MOM HUCle C NPUMEHEHUEeM COBPEMEHHbIX Memooo8
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.

Tabmuupr u  cxembl: «LleHTpBI MPOHUCXOXKIEHHS M MHOrooOpasus
KYJbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEIACTBEHHOU
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 CEJEKIMU PACTCHUU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHLUMIO, IUIEMEHHYI0  (epmy,
COPTOMCHBITATENBHBIN YYacCTOK, B TEIUIMYHOE XO3SMCTBO, B JAaOOpPaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHOJI0rMs U CHHTETHYECKAs OMOJI0T U

OOBEKThI, UCIIOJIb3yeMble B OMOTEXHOJOTMHU, — KJIETOYHBIE U TKAHEBbIE
KyJbTYpbl, =~ MHUKPOOPTaHM3Mbl, WX  XapaKkTEpUCTUKA. |paauIHOHHAS
OMOTEXHOJIOTHS: XJIEOONEeUYeHUe, MOJYyUYEHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAenue. MukpoOuonoruueckuii cuHTe3. OOBEKTbl MUKPOOHOIOTUYECKUX
TexHosiorui. [IponsBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTUA U MHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHUS
U KOHCTPYUPOBAHUSI TE€HOMOB C LEJIbIO TMOJYy4YEHUS OPraHU3MOB U HX
KOMITOHEHTOB, COJIEpKAIlUX HE BCTPEUAIOLIMecs B IPUPOJE OMOCUHTETUYECKHE
yTH.

Knerounas naxxenepus. MeTozibl KyJIbTYpBI KJIETOK U TKAHEW PACTEHUN U
#KUBOTHBIX. KpuoOanku. Comaruueckas TUOpUAM3aLMA W COMATHYECKUUH
sMOpuorenes. Mcnosnb3oBaHue ramjaoujoB B CEICKIHUH pacTeHuu. [lonyueHnue
MOHOKIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOJUKTIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OIUIOIOTBOPEHHUE.
PexoHCTpyKLMsT ~ SAMLEKIETOK W KJIOHUPOBAHUE  KUBOTHBIX. Meron
TPAHCIIJIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6aenus, KyIbmusupo8anus u
MUKPOKTIOHANbHO2O0 PASMHOIICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass U TeHHas HHXKeHepus. VCKycCTBEHHBIM CHHTE3 IeHa M
koHcTpyupoBanue  pexkomOuHantHeIX JHK.  Cozdanue  mpanceennvix



opeanuzmog. JIOCTM>KEHUS UM TNEPCHEKTHBBI XPOMOCOMHOW M TE€HHOU
WHXEHEPUH. DKOJIOTHUYECKUE U ITUUECKUE MPOOIEMbl TEHHOW MHKEHEPHH.

Memuuunckue OuotexHonoruu. IloctreHomHas mHM@poBas MeEAUIMHA.
[MIIP-auarHoctuka. MeTa00JOMHBIA aHadu3, TEHOLICHTPUYECKUN aHau3
IIPOTEOMA YEJIOBEKA JUIA OLIEHKH COCTOSHMS €ro 310poBbs. lcmosb3oBaHue
CTBOJIOBBIX KIJIETOK. TapretHas Ttepanus paka. 3D-OuoumHxkeHepus s
pa3paboTku (GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHW, CO3/IaHUs
KOMILIEKCHBIX TKaHEH COYETAaHUEM TEXHOJIOTHI TPEXMEPHOTrO OMONPUHTUHIA U
ckaddonnunra 11 perieHus 3a/1a4 NepcoHaTn3nPOBAHHON METUITUHBI.

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

JemoHcTpauumn

Tabmuupr u  cxembl:  «/cnonap30BaHME  MUKPOOPraHU3MOB B
MIPOMBIIUICHHOM  NPOM3BOACTBE», «Kilerounas wuHxkeHepus», «l eHHas
UHKXEHEPUS.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKeKypeuss «buoTexHosmorus — BaxKHEMIIas NPOWU3BOAUTEIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KUIACC

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

OBomtonmonHass teopust Y. [lapBuna. Ilpeanochuikn BO3HMKHOBEHHS
napBuHHU3MA. JKU3Hb U Hay4yHas nestenbHocTh Y. JlapBuHa.

JBrxymue cuibl 3Bofouuu  BuaoB mo Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHHSI OPraHW3MOB, HACJIEACTBEHHAs H3MEHYUBOCTD,
O0opb0a 3a CyIlleCTBOBAHKE, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckoit teopun sBonmonuu (CTI). Heirpanbuas
Teopust 3BofrolMH. CoBpeMEHHash HBOJIONMOHHAS OMOJIOTHS. 3HayeHUe
ABOJIIOMOHHOM Teopur B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHbI
MUpa.

JlemoHCcTpanumn

[Toptpetsi: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosee, Y. Hapsun, C. C. UetBepukos, 1. N. llImansraysen, k. Xonaeis, /.
K. benses.

Tabmuielt 1 cxembl: «Cucrema >xuBod mpupoasl (1o K. JluxHe)»,
«JlectHuna sxuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
IpUCIIOCOOJICHU y pacTeHud M KUBOTHBIX (1m0 Jlamapky)», «Kapta-cxema
mapmpyra nyremecrBus Y. [apsuna», «Haxomxu Y. JlapBuHa», «DopMmsbl
O00pbObl  3a  cymectBoBaHue», «llopomel ronybOei», «MHorooOpasue
KyJIbTYpHBIX (GopM KamycTbl», «lloponbl qomamHMX >KMBOTHBIX», «(Cxema
oOpa3zoBanusi HOBbIX BUJ0B (mo Y. JapBuny)», «Cxema COOTHOIICHUS
JIBYKYIIUX CHJI ABOIOLUNY», «OCHOBHBIE MOJOKEHUS CUHTETUYECKON TEOpPUU
SBOJIIOLIMY.

Tema 2. MuKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[Monynsauust Kak 53JeMeHTapHas eAuHuna 3Boitouud. CoBpeMEHHbIE
METO/Ibl OIIEHKM T'E€HETUYECKOTO pa3HooOpa3usi M CTPYKTYPhl TOIMYJISIIHMA.



W3menenne reHO(MOHAA TMOMYJSIIUM KaK JJIEMEHTApHOE HBOJIOLHUOHHOE
sBJI€HUE. 3aKOH reHeTnYeckoro paBHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHbIe (PAKTOPHI (ABMXKYIIME CHUJIBI) HBOJIOLMU. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MEHUMBOCTh. Jlpeildp TreHoB — chyuaiiHbie
HEHANpaBJICeHHbIE M3MEHEHHMsS YacTOT ajulelied B MOMyJSusaX. DQPQexT
ocHOBaTend. Ipgexm OymouLiounozo copaviuka. CHUdCEHUe 2eHemuyecKko2o
pasHoobpazus: npuduHsl u cieocmsus. Ilposenenue sghghexma opeiigha 2enos 6
oonvuwux U manvix  nonyaayuax. Murpauun.  M3omAuus  mOMyJISLIMNA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMoJIoTHYecKast (PEmpOyKTHBHAS).

EctectBenHbIii 0TOOp — HampaBisoomui (QakTop 3BOMONUH. DOpMBI
€CTECTBEHHOTO OTOOpa: JABIDKYIIMN, CTAOMIM3HUPYIOMIMN, pa3pbIBaAIOIIUI
(mu3pynTuBHbIi). [lon0oBOI 0TOOpP. BO3HHKHOBEHNE M ABOIOLUS COLUAIBHOIO
MOBE/ICHUS KUBOTHBIX.

[IpucnocoO0aeHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUU.
Bo3HuKHOBEHHE  TPHUCHOCOOJIEHWA Yy  OpraHu3MoB. ApoMopdo3bl U
UIA0AJaTal|H. [Tpumepsl IPUCHIOCOOJICHHI y OPraHu3MOB:
Mopdonoruueckue, (GU3MOJIOTHYECKHE, OUOXUMHUUYECKUE, TMOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u CcTpyKTypa. BuaooOpasoBaHue Kak pe3yibTar
MUKpO3BONIOLMU. M3omsmus — kinrodyeBoil gakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMITATPUYECKOE  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (MOJIUILIOUAU3ALINS,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons »BOMOIIMOHHONM OWOJNOTMM B pa3padOTKE HAay4YHBIX METO/OB
COXpaHeHMs1 OuopazHo0Opa3usi. MUKpPOIBOJIONUS U KOABOJIOIMS MApa3suTOB U
X X035€B. MexaHu3sMbl (HOpMUPOBAHUS YCTOMUMBOCTH K AHTHOUOTHUKAM U
croco0Obl 0OpHOBI C HEH.

JlemoHCcTpanumn

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

Tabmuupbr 1 cxeMbl: «MyTanmoHHasi U3MEHUYMBOCThY, «llomynsunonHas
CTpyKTypa BuIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBIKyIIHE CHJIBI DBOJIOLUUN», «ODKOJOTHYECKAS W3OJALMSA MOMYJISIHI
ceBaHCKOU (openny, «I'eorpaduueckass U30JISIIUS TUCTBEHHUIIBI CUOUPCKON U
JMCTBEHHHULIBI 1aypckoil», «IlomyisairoHHbIE BOJIHBI YMCIEHHOCTH XHUIIHUKOB
u KepTB», «CxeMa JeWUCTBUS €CTECTBEHHOro 0TO0opa», «Dopmbl 0OphrOBI 3a
cyuiectBoBanue», «MHaycTpuanbHbelii MenaHu3m», <«KUBbIE HCKOMAaeMbley,
«ITokpoBHUTENLCTBEHHAS OKpacka >KMBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Duzmonornueckne  agantauum»,  «lIpucnocodbieHHOCTh
OpraHu3MOB U €€ OTHOCUTEIbHOCTHY, «Kputepuu Buna», «Buabl-qBOHUKNY,
«Ctpyktypa BMAa B npupoae», «(Cnocobbl  BHUA00Opa30BaHUS»,
«I"eorpaduueckoe BUI000pa30BaHUE TpEX BUJIOB JaHABIIIEH,
«IKOJOTUYECKOE BUA000pa30BaHUE BUAOB CUHUI, «llonurmonibl pacTeHuiny,
«KamycTHO-peieuHblil TuOpum.

OGopynoBaHue: repOapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, dYyuesa
OTUI U 3Bepel C MpUMEPAMH Pa3IUYHBIX MPUCIOCOOJIEHUH, Yyyena NTULl U
3Bepel pa3HbIX BHUJOB, TepOapuu pacTeHUN OJIM3KUX BHUJIOB, 00pa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

Jlaboparopnasi paGora «BpIsiBIeHHE M3MEHUYMBOCTU y OCOOEH OJIHOTO
BUJIA».



JlabopaTtopnas pa6ora «lIpucmocoOneHuss oOpraHusmMOB M HUX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCTHY.

JlabopaTopnass pa6ora «CpaBHeHHE BHUJOB MO MOP(HOIOTHYECKOMY
KPUTEPUION.

Tema 3. MakpodBoIouMs U €€ pe3yabTaThbl

Meroabl wW3yyeHuss Makpol3BodoUMU. [lameoHTOIOrHMYecKkne MeTObl
uzydeHus oHBomouuu. Ilepexoanbie (opmbl U (DUIOTEHETHUECKHUE PAJIBI
OpraHU3MOB.

buoreorpaduyeckue metoapl u3yueHus sBomtonnn. CpaBHeHue (Jaopsl U
¢dayHBpl MaTepukoB u OCTPOBOB. bmoreorpaduueckue obnactu 3emuu. Bumbi-
SHIEMUKH U PEJIUKTHI.

OMOpHOJIOTHYECKME W CPaBHUTEIBHO-MOP(OJOTHYECKHE  METO[BI
M3Y4YEHUsl SBOJIOUMHU. ['€HeTMYecKMe MeXaHU3Mbl SBOJIOLMU OHTOrE€HE3a M
MOSIBJIEHUSI DBOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTWYHBIE W AHAJIOTMYHBIE
opranbl. PynquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYEeCKUE  METOAbl  U3YYEHHUS  HBOJIIOLUU.
I'omonoruunsie reHpl. COBpeMEHHBIE METO/IbI MOCTPOCHUS (PUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBujia) HJBOMOUMH. [lpunyun cmeHwvl

GdyHKyu. Heob6patumocTs ABOJIIOLIHH. AnanTtuBHast paauanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JlemoHCcTpauun
IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuep, 3. I 'ekkensb.
TaOmuiel u CXEMBI: «DuoreHeTHUECCKUN pAan JIOILIAJIN,

«ApxeonTtepukcy», «3Bepo3yObie smiepbl», «Creronedansy, «PuHHOGUTH,
«CeMeHHbIE NanopOTHUKWY», «buoreorpaduueckue 30HbI 3emaun», «perd
KOHTUHEHTOBY», «PenukThl», «HavanbHble cTaguyn SMOPHUOHAIBLHOTO Pa3BUTHS
ITIO3BOHOYHBIX JKUBOTHBIX», «l['OMOJIOTMYHBIE W aHAJOTUYHBIE OpPraHbD»,
«PynumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpBl 4YellOBEKa W
muMnanse», «l'JaBHble HalpaBiIeHUsl 3BOIOLUNY, «OOIIMe 3aKOHOMEPHOCTH
SBOJIIOLIMY.

OGopynoBaHue: KOJUICKIIUU, TepOapuu, MYJISKU HCKOTAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

HayuHble TUMOTE3BI MPOUCXOXKIECHUS KU3HM Ha 3emie. AOUOTEHE3 U
naHcnepmus.  [loHayuyHble — OPEACTaBICHHUS O  3apOXKIACHUHU  KU3HU
(kpearmonu3M). ['Wmore3a NOCTOSHHOTO CaMO3apOXKACHHUS SKU3HU U €€
onpoBepxkenue onsitaMmu  ®. Pemm, JI. Cnammanuanum, JI. Ilacrepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIOT U

OcHOBHEIE STaIbI HEOPTraHUYECKOMU IBOJIIOIUH. [imanerapnas
(reosornueckas) JBOJIONUS. XHUMHYECKasi ABOJIONMS. AOHOTeHHBIH CUHTE3
OpraHnyYecKkux BemecTB U3 Heopranmdyeckux. Oneitr C. Mumepa u I'. HOpwu.
O6pazoBanue mnoiuMepoB u3 MoHomepoB. KoarepatHas rumoreza A. U.
Onapuna, tumnoreza mnepBuuyHoro OynboHa JDk. XonjaeilHa, TeHeTHYecKas
runoteza . Ménnepa. Pu6o3umbl (T. Yek) u rumore3a «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Uctopusa 3emnm u Metonpl €€ u3ydeHHs. VIckomaemble OpraHMYecKue
octatku. ['eoxpoHosnorus u e€ weroabl. OTHOcCHUTENbHAass W aOCOJIOTHAS
reoxpoHosiorus. ['eoXxpoHoornyeckas mKasna: 30Hbl, 3pbl, IEPUOJIbI, STOXHU.



HauvanbHble 3Tanel oprannyeckoil 3BoirouuH. llosBiIeHHe M 3BOIIOLIHS
MEPBBIX KJIETOK. DBOIIONUS MeTabom3mMa. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHblE MHUKpPOOHBIE OHMOIUIEHKM Kak aHajor IEpBbIX Ha 3emile
coobuiecTB. CTpoMaToiauThl. [TpoKapHOTHI U 3yKapuOTBHI.

[Ipoucxoxnenue YKapuoT (cumOuorenes). DBOJIIOLIMOHHOE
MIPOUCXO0XKJIEHHE BHUPYCOB. [IpoHMCXO0XIEHHE MHOTIOKJIETOYHBIX OPTraHH3MOB.
BO3HMKHOBEHHE OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl BOJIOLUHU BBICHINX pacTeHUl. OCHOBHBIE apoMOP(O3bI
pacrenuil. Beixon pacreHmii Ha cymy. llosiBneHne cnopoBBIX pacTeHUM H
3aBoeBaHue MMM cymu. CeMeHHble pacTeHus. lIponcxokIeHrne IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tamnbl IBOJIOLUUHU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(}o3bI
XKUBOTHBIX. Benyckas (ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBeie XOpHOBbIE KUBOTHbIC. JKU3HB B BOAE. DBOJIOLMS
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, KailHO30M. OOm@ass xapakTepuUCTHKa KiuMara |
reoJlornyeckux mnpoueccoB. [losiBlieHne U paciBET XapaKTEpPHbIX OPTaHU3MOB.
VYriieobpa3zoBaHue: €ro ycjioBUs U BIMSIHHUE HA Fa30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTMYECKUE KPU3UCHI Mpouwioro. [IpruunHbl
U CIIEICTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM DKOJOTHMYECKUU KPHU3HC,
ero ocooenHnoctu. [Ipobnema coxpanenust OuopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucTemMa oprauudeckoro mupa. Ilpunuuns! kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHCcTpanumn

[Toptpersr: @. Peau, JI. Cnammannanu, JI. [lactep, U. 1. Meunukos, A.
N. Onapun, [Ix. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penuy», «Cxema onbita JI. TlacTepa
[0 M3YYEHHIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmepa, I
IOpu», «Otanel HeOpraHMYECKOU IBOJIIOLIUNY, «I €0XpOHOIOrnYecKas IKajiay,
«HauanpHple 53Tanbl  OpraHuyecko sBomtouum», «Cxema 00pa3oBaHUs
AyKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOH Npupoabl», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuil», «PuHHOQUTHY, «OIHOKIETOYHBIE
BOAOpOCIN», «MHOTOKIIETOUHbIE Boaopocin», «Mxu», «IlanopoTHUKNY,
«l'onoceMenHble pacteHus’», «OpraHbl [BETKOBBIX pacTeHui», «Cxema
Pa3BUTHUS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmmey,
«Kumeunononoctueie», «Ilnockue dyepBu», «UneHucronorue», «PbiObD,
«3eMHOBOAHBIe», «lIpecmbikatommecs», «lItunp», «MiaekonuTaromuey,
«Pa3BuTHE KU3HU B apXEUCKOU dpe», «Pa3BUTHE KU3HU B IMPOTEPO3OUCKOU
ape», «PaszBurThe KM3HM B MAJIEO30MCKON dpe», «Pa3Burue XKU3HU B
ME3030MCKOU 3pe», «Pa3BUTHE )KU3HM B KaWHO30MCKOMN 3pe», «CoBpemMeHHas
CUCTEMa OPTraHUYECKOTO MUPAY.

O6GopynoBanue: repdbapu pacTEHUU Pa3IUYHBIX OTIEIOB, KOJIJICKIIMU
HAaCEKOMBIX, BJIQXKHBIE TMpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKI[UU MTJIOKOKHMX, CKEJIEThbl MO3BOHOYHBIX >KMBOTHBIX, Yyyeia MTHI] U
3Bepeil, KOJUIEKIMH OKaMEHEJOCTEH, 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 ONMCaHUE HCKOMAEMBIX OCTAaTKOB
IPEBHUX OPTaHU3MOBY.

IIpakTunyeckas padora «l3yuenune ocoOeHHOCTEH CTPOEHUS pPacTEHUU
Pa3HBIX OTAEIIOBY.

IlpakTuyeckas  paGora  «/3ydyeHne  OCOOEHHOCTEH  CTPOEHUS
MTO3BOHOYHBIX )KHBOTHBIX).

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOINOIeHe3

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-OMOXUMHYECKHUE,
noBefeHueckue. OTIMYMSA 4YeloBeKa OT JKUBOTHBIX. IIpsAMOXokaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOU
CUTHAJIbHON CUCTEMBI.

JBrwxymue  cuiabl  ((akTopel)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,
corpasibHble. COOTHOIIEHHE OMOJOTMYECKHX M COLHUAIbHBIX (PAKTOPOB B
AHTPOIIOTEHE3E.

OcHOBHBIE cTaguu aHTpornorenesa. PanHue yenoBekooOpa3Hble 00€3bsIHbI
(IPOKOHCYJIbI) W paHHHUE TOHTHIBI — OOIME MPEIKH YEeIOBEKOOOPA3HBIX
00e3bsiH U JIoAEeH. ABCTPAJONMUTEKHM — JIBYHOTHE Npenku mtojed. YenoBek
YMETbIM, NEPBBIE W3TOTOBIICHHUS OpyAud Tpyaa. UenoBeK NPAMOXOISIIMA U
NepBbIil BbIXOJ Jrofed 3a mpenensl Adpuku. YenoBek reidaenbOeprckui —
oOILIMi MpeAoK HeaHAEPTaJIbCKOro YEJOBEKa M YeoBeKa pasyMHOro. Yenosek
HEAHJIEPTAIbCKUM KaK BUJ JIFOAEH XOJOJHOrO Kiumara. YenoBeK pa3yMHbIH
COBPEMEHHOTO THIIA, JACHUCOBCKMU YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 32
npenenamu Adpuku. [lameoreHeTrka u najaeoreHOMHKA.

DBOJIIOLMSI COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOMYIISILIUAX
yesoBeka. MyTalMoHHBIN nponecc U noauMopdusm. [lonynsiuroHHbIE BOJHBI,
npeiid renoB, Murpanus u «3G(PEeKT ocCHOBATENSH B MOMYJIAIUSAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHsaTe o pace. bonpmime pacel: €BponeougHas
(eBpaswmiickasi), aBCTpaJiO-HETpoHWHasi (PKBATOpUAJbHAs), MOHIOJOUIHAS
(a3uarcko-aMepukaHckasi). Bpemsi u myTu pacceneHusi 4eloBeKa MO IJIaHeTe.
EnuHacTBO yenoBeweckux pac. HaydHas HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco01eHHOCTh YeJIOBEKa K pPa3HbIM YCIOBHUSIM OKpY)KaroUIed Cpelbl.
Bnusuaue reorpaduueckoid cpenbl W Jpeidida TeHOB Ha MOpP(OIOTHI0 U
(U3HOJIOTHIO YETIOBEKA.

MexaucuuruiMHapaple  MeToAbl B (u3uueckol  (OMOJIOrH4ecKoil)
AHTPOMOJIOTUU.  DBOJIIOLMOHHAS ~ AHTPOMOJIOTHSL W MHAJCOAHTPOIIOJIOTHS
YEJI0BEYECKHUX MOMyISUnid. buoconuanbHble UCCAEN0BaHNS IPUPOIBI YETOBEKA.
HccnenoBanue K03BOMIOLUN 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, «UYenoBekooOpa3Hble 00€3bsiHb), «CKENeT 4YeloBeKa M CKeJeT
MMIaH3e», «PyauMEHTBl U aTaBu3Mbl», «/IBMXKyIIUME CHIIBI aHTPOIIOIEHE3A»,



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

O6opynoBanue: MYJSDKH OKaMEHEJIOCTEH, MPeaIMETOB MaTephuaIbHOM
KyJIbTYpbl TIPEIKOB 4YelOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIOTHYECKUMUA U OMOJCHCKUMH CIO)KETaMU MPOUCXOXKACHUS YEJIOBEKa,
¢dotorpaduu HaXOAOK HMCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEJEeT YeJOBeKa,
MOJIEb YEpena 4YeloBeKa M Yepena IIMMIIaH3€, MOJEIb KUCTH 4YelIOBeKa 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. JDKoyiorusi — HayKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M
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 DKOJOTHH C IPYTUMU HAYKAMHU.

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

3HaYeHUE DKOJIOTMYECKMX 3HAHUM [UI YEJIOBEKA. OJKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3EHM yeaoBeyecTBa ¢ npuponou. opmupoBanue
DKOJIOTHYECKOM KYJIBTYpPBI U SKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JlemoHCcTpanumn

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

Tabmunel 1 cxeMbl: «Pa3gensl skonorun», «MeTobl 3Kooruny, «CxeMa
MOHHTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabopaTropnass  padora  «/3ydeHme  METOAOB  3KOJOTHYECKHX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Oxonornyeckue  (akToppl U 3aKOHOMEPHOCTU  HUX  JICUCTBUAIL.
Knaccudukanust skosormdeckux (HakTopoB: aOUOTHUYECKUE, OUOTUYECKUE,
aHTpornoresssie. O0IIKMe 3aKOHOMEPHOCTH AEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. [Hopenrens, . JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak sKojormyeckuit Qaxrop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOTI'O CIIEKTPA HA OPTaHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pPacCTeHM M JKMBOTHBIX IO OTHOWICHHIO K cBeTy. CHUTHaJIbHas poJib CBETA.
doTonepruoIn3m.

Temneparypa kak skojiornueckuii ¢akrop. [leiicTBue TemriepaTypbl Ha
opranu3Msbl. [[OWKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTts kak skosiormdeckuil ¢akrop. Ilpucnocobnenust pacTeHUil K
noJJIep ka0 BoJHOro Oananca. Knaccudukanusi pacTeHuid 0 OTHOLLIEHUIO K
Boze. [IpucrnocoOneHus )KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEKUMA.

Cpenpl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIIHAS, TTIOYBEHHAS,
rIyOMHHasT TMOJINOYBEHHAsi, BHYTpUOpraHusmMeHHas. Duzuko-xumuyeckue



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

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

XKuznennoie ¢Gopmbl opranusmoB. [loHsiTHe O JKHU3HEHHOH (opme.
XKuznennole QopMBI pacTeHUN: JEpeBbs, KYCTapHHUKH, KYCTapHHUKH,
MHOT'OJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. KHU3HEHHBIE (POPMBI >KUBOTHBIX:
THIPOOMOHTHI, T€OOHOHTHI, a3poOMOHTHI. OCOOEHHOCTH CTpoeHus u olpasza
KU3HH.

buotnueckne  Qaxtopel. Bumgel  OMoTMuecKMX — B3aMMOJACWCTBUIU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoomepanus, MyTyalnu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aumopeictBusi (tonuueckue, dhopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aWMOJEHCTBUN JUIsl CYLIECTBOBAHMSI OPIaHM3MOB B
cpene ooutanus. [[puHIIMI KOHKYPEHTHOTO UCKIIFOUEHHS.

JemoHCcTpauun

Tabmuupl U cxembl: «OKojorunyeckue Qaxropbl», «CBETOBOM CHEKTP»,
«OJKOJOTMYECKHE  TPYyNNbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TenmokpoBHbIE YKUBOTHBIEY, «XO0J0THOKPOBHBIE YKUBOTHBIEY,
«DU3M0JIOTHYECKUE aIaNTALMK KUBOTHBIX», «Cpenbl 0OOUTaHUS OPTaHU3MOBY,
«buonornueckue putMmb, «Ku3HeHHBIE (OpMBI pacTeHui», «KU3HEHHbIE
(bOpPMBI KUBOTHBIX», « IKOCUCTEMA IIMPOKOJUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOWHOTO Jiecay, «llemu mwmTanusy, «XumHU4ecTBO», «llapazutuzm»,
«Konkypenuus», «CumoOnosy», «Kommencannzm.

O6opynoBanue: repOapuyd pacTeHUM M >KMBOTHBIX, MPUCIIOCOOTIEHHBIX K
BJIMSIHUIO PA3JIMYHBIX JKOJOTMYECKUX (PAKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE ~ KOMHATHBIE  pPACTEHMs, repbdapuM W KOJUICKIUU
TEII0OOUBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Yyyena NTHUI] U
3Bepeil, repOapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepoputam,
Me30(uTaM, KOMHATHbIE PACTEHMSI JAHHBIX TPYNN, KOJUIEKIMU KUBOTHBIX,
OOUTAIOIIMX B Pa3HbIX Cpenax, rep0apuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aIaf0IIMX YepTaMU MPUCTTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBU M
KU3HH, repOapuu U KOJUIEKIIUH PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3ZHEHHBIX
(GopM, KOJUIEKUMU >KUBOTHBIX, YYAaCTBYIOIIMX B pa3JIMYHBIX OMOTHYECKUX
B3aUMOJEHUCTBHSIX.

JlaGopaTopHasi padora «BbIsiBIIeHHE NPUCTIOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi padora «BbIsiBIIeHHE NPUCTIOCOOIECHUNH OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbD».

JlaGopaTopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUM U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ikos10rvst BUAOB ¥ MOMYJISA NI

DKOJIOTUYECKHE  XapaKTEepUCTHKW  momyisinuu.  [lomymsiiust  Kak
Oounonoruyeckas cuctema. Posib HEOTHOPOJITHOCTH Cpeibl, (PU3NUECKUX OapbepoB
U ocoOeHHoCcTel Ouonoruu BUIOB B (OPMUPOBAHUM MPOCTPAHCTBEHHOU
CTPYKTYpbl nomyisiuuid. OCHOBHBbIE TOKA3aTeNW MOMYJSIIUU: YHUCIECHHOCTD,
IUIOTHOCTh, BO3pPAacTHAsl M MOJIOBasi CTPYKTYypa, POKIaeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALTHSI.



Okosiornueckass  CTpykrypa  nomyssinud.  OIleHKa  YUCJIEHHOCTH
nonyJsiuuy. JIlnHaMuka nonyssinuu U e€ peryisiuus. buotnueckuili moreHuuan
nonyjasiuud. MogenupoBanue auHaMUKM —nomyisuumu.  KpuBble  pocta
YUCJIEHHOCTU mnomynsiuuu. KpuBble BbDKMBaHUA. Perynsiuus 4YHCIEHHOCTH
NOMYJISIUM: posib (PAaKTOPOB, 3aBUCAIIUMX W HE 3aBUCALIMX 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 peantu3oBaHHas HALLIY.

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 cxembl: «IKOJIOTMYECKUE XapPaKTEPUCTUKU TOMYIISLIUNY,
«IIpocTpaHcTBeHHass CTPyKTypa mHOmysinuu», «Bo3pacTHble NHpaMUJbI
nonyjsiuum», «CKOpOCTh 3aceleHusi IMOBEPXHOCTH 3EMJM  Pa3IMYHBIMU
opranuzmammn», «Mogaenb 3xkomorndeckort Humm J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass padora «[lpucrnocoOiieHuss ceMsiH pacTeHud K
pacceneHuIoy.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

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

Okocucrema kak oTkpbitas cucreMa (A. [Ix. Tencnu). OyHKUHOHATBHBIE
OJIOKM OpPraHM3MOB B SKOCHCTEME: MPOAYLUEHTHI, KOHCYMEHTbI, PEAYLEHTHI.
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 — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM W HUX MPUYHMHBL. AHTPONOTE€HHbIE BO3ACHCTBUS Ha
cykueccuu. KinmmakcHoe cooOuiectBo. buopazHooOpazue ©  HOJHOTa
KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOMIECTB.

IIpUpOHbIC SKOCHCTEMBL. JKOCUCmEMbl 03€P U peK. DKocucmembl Mopel
U 0KeaHos. JKocucmemol MyHOp, 1eco8, cmeneti, NyCmvlHb.

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

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoskocucteM. l'opojckast
dropa u dayna. CuHaHTponuzaiusi ropojckoil ¢dayHbsl. buongorndeckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

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



Mexanuzmvl  6o30eticmeusi  3a2pA3HEeHUll  pA3HbIX — MUNO8  HA
CYyOOpP2aHUBZMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJOSUHUECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20
6030eticmeus. MeToJ0JIOrHsl MOHUTOPHHIA €CTECTBEHHBIX M AHTPONOTE€HHBIX
AKOCHUCTEM.

JleMmoHCcTpauumn

IToptper: A. JIxx. Tencnu.

Tabmuupr w  cxembl: «CTpykrypa  OHOLEHO3a», «ODKOCHCTEMA
IMPOKOJIUCTBEHHOT O necay, «JKocHucrema XBOMHOTO aecay,
«DyHKIIMOHATIBHBIE TPYIIBI OpPraHU3MOB B 3KocucTeMe», «Kpyrosopot
BEIIECTB B JKocucteMe», «llenmu mnwuranus (mactOUIHAS, JETPUTHAL)Y,
«IKoJIOTHYECKas MUPaMUJA YUCeD», «IKOJOTHUECKas: MupaMuaa OMOMacch,
«IJKojoruyeckas nupamuaa sHeprun», «O0pazoBanue Oonoray, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapa», «IJKOCHCTEMa 03epay,
«ArporneHos3», «KpyroBopor BemecTB M TMOTOK HSHEPTrUM B arpoleHo3ey,
«IIpumepsl ypOoO3KOCHCTEM.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dYyuesa
NTUI] ¥ 3BEpe, repbapur KyIbTYPHBIX M TUKOPACTYIIMX PACTEHUH, aKBapUyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvucanue ypO03KOCUCTEMBD.

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

JIKeKypeuss «ODKCKypcuss B THIMYHBIA OuoreoueHo3 (B ayOpasy,
Oepe3HsIK, eIbHUK, Ha CYXOJA0JIbHBIA WM MOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmiemanerapras 00osiouka 3eMi, rJe CYIIECTBYET WU
CylllecTBOBaJia >kU3Hb. Pa3zButue mnpexncraBieHuidi o Ouocdepe B Tpynax 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 TJI00aldbHOM »SKocucTeMbl. J[uHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOr€OXMMHUYECKHE LHUKIBI (YIJiepoaa, a3ora).
PutmuyHOCTS siBIIeHUI B Ouocdepe.

3oHasbHOCTE Onocdepsnl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIIM:
TYH/IpA, XBOWHBIE JIECA, CMEIIAHHbIE M LIMPOKOJMCTBEHHbBIE Jieca, CTEIlH,
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.

Taomuie u cxeMbl: «I'eocdepsl 3emany, «KpyroBopoT a3zota B IpUPOIE»,
«KpyroBopot yriepoaa B mnpupoae», «KpyroBopor Kuciopoaa B MNPUPOIE»,
«KpyroBopoT Bojbl B ipupoie», «OCHOBHBIE OMOMBI cyliny», «KinMmarnueckue
rnosica 3eMImy, «TyHngpay, «Taiiray, «CMemanHbIN JIec»,
«I1IupOKOTMCTBEHHBIN JIECH, «Crenby, «CaBaHHaY, «ITycThIHs,
«Tponmueckuni necy.

OGopynoBanue: repObapur pacTEHUUM pa3HbIX OMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. HestoBek M OKpyxKa0OLIAS Cpeaa

DKOJIOTHUECKHE KPHU3WUChI M MX MNpUYUHBL. Bo3zaeiicTBue uemoBeka Ha
ouocdepy. 3arps3HeHHEe BO3MYMIHOW cpeabl. OxpaHa BO3ayxa. 3arps3HEHUE
BoAHOUW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue nouBbl. OxpaHa
MTOYBEHHBIX PeCYpCOB. MI3MeHEeHHE KInMara.

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

OCHOBHBIE NPHUHIMIBI YCTOWYMBOIO PA3BUTHUS YEJIIOBEUECTBA U MPUPOIBI.
PannoHanbHOE  MPUPOJONOJB30BAHME W COXpPaHEHUE  OHOJIOTMYECKOTro
pazHooOpasust 3emau. OOmue 3aKOHOMEPHOCTH TJIOOQIBHBIX SKOJOTHUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpU3WCa U €ro BEPOATHBIE
MOCJIEJICTBHUS.

Pa3BuTne METOAOB MOHUTOPHUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocoepecaioujei u
KOHKYpEeHmMocnocoonou  ouepeemure.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusarowjue
oocmyn K uHgopmayuu no coOCMOAHUIO OMOENbHbIX BUO08 U IKOCUCEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocobos  O60pvoOLL ¢
ouonospescoeHusmu. PekoHcmpykyusi MOPCKUX U HA3EMHBIX 9KOCUCTEM.

JemoHCcTpauun

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



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBiuMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
OOyJaroIMMUCS TMPOTPaMM CpPETHEro o0Iero oOpa3oBaHMs: JUYHOCTHBIC,
METanpeIMETHBIE U PEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOTPaMMBbI IO
OMOJIOTHH BBIJCIICHBI CIEIYIONINE COCTABISIONINE: OCO3HAHUE O0YUYaIOIUMUCS
POCCHICKOM TPa)XXJaHCKOW HWIAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOIPEIEICHUIO, Haluuue mMomugayuu K OOy4YEHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha
OCHOBE KIJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJAUIUNA  pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHMb U CHOCOOHOCHMbL  O0YUYarOIIUXCS
PYKOBOJICTBOBaTbCA B CBOEH  JEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HalUuUe
npasoco3HaHus SKOJOTUYECKON KYJbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HEHHBIC 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
oOlLIecTBEe MpaBWJIaMH M HOPMAaMH IOBEAEHUS U CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAaHUs, CAaMOBOCIHMTAHUS W CaMOpPa3BUTHUS, pPa3BUTHS BHYTpPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBOKEHUS K 3aKOHY U MPABOMOPSIIKY,
YEJIOBEKY TpyJla U CTaplleMy IMOKOJEHHUIO, B3AUMHOIO YBaXKEHHS, OEPEKHOTrO
OTHOIIICHUS K KyJIbTYPHOMY HACJICAMI0O U TPATULMUSIM MHOTOHAIMOHAJIBLHOIO
Hapojaa Pocculickon @enepaiuu, Npupoae U OKPYKAIOIIEH cpeae.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buosiorus»
JTIOJKHBI OTpaXKaTh TOTOBHOCTD 51 COCOOHOCTH 00yUarImMXxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTALUM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPATULIMOHHBIM LIEHHOCTSIM POCCHICKOr0 OOIIecTBa,
paclipeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIpoIiecce
peanu3alui OCHOBHBIX HAMpAaBJICHUN BOCIUTATEILHOM JEATEIbHOCTH, 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 MAEATENBHOCTU TIPU CO3JaHUU
y4e€OHBIX MTPOEKTOB, PEIIEHUN YUYECOHBIX U MMO3HABATENIBHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CITIOCOOHOCTh OMPEIEsATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBSICHATH €€;

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 U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEP>KaHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON TPaXJaHCKOU 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;

LIEHHOCTHOE OTHOUIEHWE K MPHUPOJAHOMY HACIEAUI0O M NaMATHHUKaM
MpUPOIbI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyXe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTMH, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B IMO3HAHUHU 3aKOHOB
MPUPOBL, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOLIECTBA;

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 CO3HAHHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEISIM, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

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

MMOHMMAaHUE AMOIMOHAJILHOTO BO3JECUCTBUS >KUBOM TPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTbh K CAMOBBIPQKEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH Ka4eCTBa TBOPUECKOM JIMUHOCTH;

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

MOHMMAaHUE M peanu3anus 370pOBOro W 0Oe3omacHoro oOpasza >KU3HU
(3mopoBOo€  TUTaHUE, COOJIOJEHHWE TUTMEHMYECKMX TpaBWJI W HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJsapHas Qu3ndeckas
AKTUBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0e30MacHOr0 TMOBEJACHUSI B CUTYyalUsX, YTPOKAIOIMIMX 3I0POBBI0O U KU3HU
JIIOJICH;

OCO3HAHME  TIOCHAEACTBUM W  HENPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOneHust anKorossi, HPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOM JESITEIIBHOCTH TEXHOJOTMYECKOU M COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEJIbHO BBITIOJHATH TAKYIO JIEATEIbHOCTD;



UHTEpEC K pa3iauuHbiM cdepaMm mTpodeCcCHOHATBHOW EeSTeNbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oyayie mpodeccruu u peaan30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIAHBbI;

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

7) 3KOJIOTrH4Ye€CKOr0 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 TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUST U YMEHHUS IpPU PEIIEHUU MPOOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM
MIPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE TIpaBUJl  TOBEJAEHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHUE PABHOBECUS B DKOCHCTEMAax, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATUE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
MPUPOJHON Cpesie, YMEHHE TPOTHO3UPOBATh HEOIArONPHUSITHBIE SKOJIOTMUYECKUE
MOCJIE/ICTBUSI MPEAIPUHUMAEMBIX ACHCTBUN U IPENOTBPAIIATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
MIPAaKTUKE, TOTOBHOCTM K YYacTUIO B TIPAKTUYECKOM JIESITEIBHOCTU
AKOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOILLECTBEHHOM MPAKTUKH, OCHOBAHHOI'O HA JINAJIore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B TMOJUKYJIBTYPHOM
MHUpE;

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

MOHMMaHUEe crenuPuky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ pojiu B
(OpMHpPOBAaHMK PALIMOHATILHOTO HAYYHOTO MBILUIEHUS, CO3IaHUM 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:
oOecreueHrss HOBOIO YPOBHSI Pa3BUTHUSl MEULIMHBI, CO3AaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYypCHble MPOOJIEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TJIO0AIBHBIX HKOJIOTMYECKUX MPOOIeM
U obOecrieueHHs] Tiepexofa 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,
dbopmupyemoit npu U3y4eHur 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, YMEHHE JellaTh 0OOCHOBAaHHBIC 3aKIIOYCHHS] HA OCHOBE HAyUYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

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

OCO3HaHHWE IIEHHOCTU HAYYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIE;

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

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ Y4e€OHOro  MpeameTa
«buonorus» BKIOYAIOT: 3HAYMMBIE i1 (DOPMUPOBAHUS MHUPOBO33PEHUS
oOyJarommxcst  MEXIUCUUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, N3MEpPEHUE,
AKCIIEPUMEHT U JpYrue);  yHHUBEpPCaJIbHbIE  ydeOHblE  JIEUCTBUS
(mo3HaBaTenbHblE, KOMMYHHKATHUBHbBIE, PETYJISTHBHBIE), OOECIEUHBAIOLINE
(opmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLUU
0o0yyJarommxcsi; CIOCOOHOCTh  OOYYarOIIMXCS  UCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbBIE
yueOHbIE ICMCTBUS B TO3HABATEIBHON U COLIMAIBHON MTPAKTHUKE.

B pesynbrate wu3ydeHuss OHONOTMM Ha YPOBHE CpPEIHEro OOIIEero
oOpazoBaHusi y oOyudaronierocsi OyayT cGOpMUPOBaHbI TO3HABATEIHHBIC
YHUBEpCalbHble yuyeOHblE JEHCTBUA, KOMMYHUKATUBHBIE YHHUBEPCAJIbHbBIE
yueOHble JCHCTBUS, PETYJISTUBHbIE YHHUBEpPCAIbHbIE Y4eOHbIE JEHCTBUA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEIHEr0 OOIETro
00pa30BaHuUsl TOKHBI OTPAXKATh:

OBianeHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AEHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (pOpMyJIHMpOBaTh M aKTyalM3UpoBaTh Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMYECKHX TOHATUH (BBIIEHATh HMX XapakTEpHbIE MPU3HAKH,
YCTaHABJIMBATh CBA3U C IPYTUMHU MOHATUSAMH);

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

UCIOJIb30BaTh OMOJIOTHYECKHWE TOHSATHUS MJid OObBSICHEHUS (AaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, AECIYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKIIIOUCHUS;



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CPEACTBA S MPEACTAaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILIEHUI B M3y4aeMbIX OMOJOTHUECKUX OO0BEKTaX,
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€IHHOCTh, 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 ICHCTBUS:

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 METOJIOB 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;

dopMupoBaTh  HAy4YHBIA  THUN  MBIIUICHHWS, BIAACTh  HAYyYHOUH
TEPMHUHOJIOTHEN, KITIOYEBBIMU 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 apTryMEHTHI ISl JOKa3aTeNbCTBA
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, OIIECHUBATh MPUOOPETEHHBIH OIIBIT,

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

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

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBbIX IPEIMETHBIX 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 MOCOOMs, HAyYHO-TIOMYJSIPHOW  JUTEparype, OHOJOTHMYECKHUX
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 Pa3IMYHBIE METOBI TIPH MMOUCKE U
oTOope Ouojoruueckol uHQpOpMaIMu, HEOOXOAUMOM sl  BBIOJTHEHUS
y4eOHBbIX 3a/1a4;

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



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMYy TMpEACTaBICHUS
Oouonoruueckod uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIN $3BIK B KauecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpPMAIMEH: MPUMEHITh XUMHUYECKHe, (U3HUECKUe U
MaTeMaTHYeCKUe 3HAaKU U CUMBOJIBI, POpMYyJIbl, a00OpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

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

OBiaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

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 HHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

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

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh 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 TeJIbHOCTh:

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 METOAbl COBMECTHBIX EUCTBUM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WIE€HA KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHMIO: COCTaBJIATH IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTh Pe3yibTaThl
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,
OpUTHUHATBHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

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  00y4yeHHst oOydarommxcs Ouosornr. 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 CcHUTyanusx. [IpeamerHbie
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 KapTHUHBI MUpPa, B
MO3HAHUU 3aKOHOB TPUPOABI W PEUIEHWHW TPOOJIEeM  PalMOHATHLHOTO
MPUPOJIOTIONB30BAHMSI, O BKJIAJE POCCHUUCKMX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE OUOJIOTHH,

BIIQJICHUE CHUCTEMON OHMOJIOTMUECKMX 3HAHWUW, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE OMOJIOTUYECKHE TEPMUHBI M TIOHSITHS (JKU3HB, KIIETKA,



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

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

YMEHHE BBIJICISTH CYIIECTBEHHBIC MTPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPTaHHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHHUH, XUBOTHBIX W UYEJOBEKAa, CTPOCHHUS OPraHOB U
CUCTEM  OpraHOB  pAacTeHHUW,  HKUBOTHBIX,  YEJIOBEKAa,  IPOIECCOB
KU3HEACSITENPHOCTH, MPOTEKAOIIUX B OpPTaHM3MaxX pACTeHHUH, >KMBOTHBIX W
YeJoBeKa, OHOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIeCTB (MeTaboJu3M),
MpEBpAIICHHs] SHEPTUU, OpPOKEHHUsI, aBTOTPO(HOIO U TeTepOTPO(HOrO THUIIOB
nutanusi, (POTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, MeEil03a, TraMeToreHesa,
AMOpHOreHesa, NOCT3MOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHANBUAYAIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a), B3aUMOACHCTBHSI T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHE yCTaHaBIMBATh B3aUMOCBSI3U MEXIY OpPraHOMAAMH KJIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHEW W UX QYHKIUSIMHU, MEXKITY
OpraHaMH M CHUCTEMaMH OpPTaHOB y PACTEHUH, KUBOTHBIX M YEJIOBEKA U UX
(GYHKIUSAME, MEXKIY CUCTEMaMH OPraHOB M UX (YHKIUSIMHU, MEXKIY dTaramu
oOMEHa BeNIeCTB, JTalamMd KJIETOYHOIO LMKJIA M SKU3HEHHBIX IIMKJIOB
OpPraHM3MOB, dTallaMd YMOPHUOHATLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
(deHoTunom u pakTopamu cpeabl OOUTAHMUS;

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

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOUIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIMKY JUJISl JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKUX TPYIIT;

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

yYMEHHUE BBIMOJIHATH Ja00OpaTOpHbIE U MpaKTUYeCKUe paboThl, COOII0AATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

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

YMEHUE y4acTBOBATh B y4EOHO-MCCIIE0BATENBCKONU paboTe 1o OUOJIOTHH,
HKOJIOTMH ¥ MEIUIIMHE, TPOBOANMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMMYHO  TPENCTaBIATh IONYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKUX
KOH(epeHIHsIX;

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



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

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oymyiiel mpodecCuoHaTbHON
JNEATCILHOCTH B 00JacTH  OHOJIOTMHM, MEIMWIUHBI, OHOTECXHOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO3AWUCTBA, MUILIEBOI MPOMBIIUICHHOCTH, YIIIyOIsATh
[O3HABATEJIbHBIA ~ MHTEPEC, HANpPaBICHHBIA HA  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MpOAOIKEHNE OHOJIOrHYeCKOro 00pa3oBaHuUs
B OpraHMU3aIUsaX CpeHero MpodecCnoHaTbHOTO U BBICIIETO 00pa30BaHUsI.

[IpeameTHbIe pe3yabTaThl OCBOEHUSA 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 TMO3HAHWH 3aKOHOB TPHPOABI W PEIICHUH 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 3HAHWM, KOTOpas BKIKOYAET
ONpeNeieH!s] U MOHUMAHUE CYIIHOCTH OCHOBOINOJATAalONIMX OHOJOTHYECKUX
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 (reHeTuyeckoro pasHoBecust [[x. Xapau
u B. BaiinOepra, 3apojsiieBoro cxoactsa K. M. bapa), npaBwia (MuHUMyMa
1O. JInbuxa, 7KOJIOrM4ecKoil MUpaMuIibl SHEPTHH ), TUIIOTE3bI (TUIIOTE3a «MUpPA
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 aHTPOITOTCHHBIX N3MEHECHUI B MIPUPOJIC;

YMEHHUE BBIICIATHh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OMOT€OLEHO30B,
AKOCHUCTEM U OHOchephl, CTAOMIM3UPYIOUIET0, NBUKYIIETO U Pa3phbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro u CUMIIATPUYECKOTO
BU000pa30BaHus, BIUAHMUS JABWKYLIMX CHJI SBOJIOUUM Ha TreHOo(OHA
MOMYJISILUU, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpeie OOMTAaHUS, YePEAOBAHUS
HaIlpaBJICHUN »HBOJIIOIUMHU, KPYroBOpPOTa BEIIECTB M MOTOKAa SHEPrHUH B
HKOCUCTEMAX;

YMEHUE YCTaHABIMBATHh B3aMMOCBSI3M MEXAY NPOLECCAMU 3BOJIIOLHH,
JIBYKYIIUMH CUJIAMU aHTPONOTeHEe3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMCHUE  BBISBIATH  OTJIMYUTCIBHBIC TPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie 0OMTaHusl, aOMOTUYECKUX U OMOTUYECKHUX
KOMITIOHEHTOB 3KOCHCTEM, B3aMMOCBSA3€H OpraHM3MOB B COOOUIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUM B DKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APIYMEHTBI, OMOJIOTMUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JUJIS JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
pPa3HbIX CHUCTEMATHYECKUX TPYMM, B3aUMOCBSI3M OPraHu3MOB U  CpPElbl
oOWTaHUs, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHUs
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCIIOBUSI COCYLIECTBOBAHUS IPUPOABI U
YeJI0BEUYECTBA;



yMEHHE pemaTh OWOJIOTUYECKHE 3a/Ja4yd, BBIBIATh MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U MEXKIY HCCIIEAYEMbIMH OMOJOTHYECKHMMH MpPOIEecCaMu U
ABIICHUSIMHU, JIeJaTh BBIBOJbI W TPOTHO3bI Ha OCHOBAaHUHU IOJYYECHHBIX
pE3yNbTATOB;

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

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpeactBamMu, (GopMmynHpys Leidb KCCIENIOBAaHUS, aHAJIU3UPOBATH MOJTYYCHHBIC
PE3yNbTaThI U JAENaTh BBIBOIBL;

YMEHHE y4acTBOBAaTh B y4EOHO-UCCIIEIOBATEIBCKOM paboTe mo OHOJIoTHH,
HKOJIOTMH U MEIUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO TPEACTaBIATh MOJYYCHHBIE pE3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHLHUsIX;

YMEHHE OIEHUBATh TUIIOTE3bI M TEOPUU O TPOUCXOXKICHUH >KU3HH,
YeJlIOBeKa M 4YEJIOBEYECKMX pac, O NPHUYMHAX, IOCIEACTBUSAX M CIOCO0ax
MpEeA0TBpALIECHUS TJI00ATIBHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOpP Oymyliel mpodeccroHaIbHOM
JESTEIbHOCTH B 00MacTH OMOJOTHH, JKOJIOTUH, TMPHUPOAOIOIH30BAHNUSA,
MEIHUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO3IHUCTBa,
MUIIEBOM  MPOMBIIUIEHHOCTH,  YIIyONsTh  TMO3HABaTeIbHBIA  HMHTEpPEC,
HaIlpaBJCHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOJIOJDKEHNE OMOJIOTMYECKOro oOpa3oBaHMsS B OpraHU3aLUSIX CPEIHEro
po¢heCCUOHATIBHOTO u BBICIIIETO o0pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMmeHoBaHue Koan4yecTBO 4acoB
DJIeKTpOHHbIe (LM (pPOBbIe)
n/ pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
n nporpaMmMbl padoThbI padoTbI
bubmnoreka IIOK
L brororist kax Hayka 1 1 https://m.edsoo.ru/7f41¢292
5 ’KuBbie cucTeMbl U UX ) bubmnoreka IIOK
U3y4yeHue https://m.edso0o.ru/7f41c292
bubmnoreka IIOK
3 brosorst knetii 2 0.5 https://m.edso0.ru/7f41¢c292
4 XuMudecKkas 10 . 1 bu6anoreka IIOK
oprasHu3anus KieTKu https://m.edsoo.ru/7f41c292
5 Crtpoenue u QyHKIIUN 8 . ) bubnuotexa [JOK
KJIETKH https://m.edsoo.ru/7f41¢292
OOMeH BelecTB U
6 MpeBpalleHue YHEPTUU 9 1 bubmorexa TIOK
PeEp P https://m.edsoo.ru/7f41¢292
B KJIETKE
HacnencrBennas
7 pH(opMaL 1 9 05 bubmuoreka [{OK
pMatt . ' https://m.edsoo.ru/7f41¢292
peanu3anus €€ B KIETKE
3 JKW3HEHHBIN UK 5 1 bubnunorexa LIOK
KJIETKH https://m.edso0.ru/7f41¢c292
9 Crpoenne i (yHKIIH 17 1 15 bubnmnorexa [JOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OpraHu3MOB
10 PasmHoxenue u 3 15 bubnuotexa [JOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41c292
['eneruka — Hayka o
1 HACJICACTBEHHOCTH U ) 05 bubnuotexa [JOK
W3MEHUYHUBOCTH ' https://m.edsoo.ru/7f41¢292
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1 bubmuorexa [JOK
HACJIEACTBEHHOCTU https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH 6 1 bu6mmoteka IIOK
HW3MEHUYHUBOCTH https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK
14 Peneriia wenosexa 3 0.5 https://m.edso0.ru/7f41c292
bu6nuorexa [IOK
15
Cenexiusi OpraHu3MOB 4 1 https://m.eds00.ru/7f41¢c292
buotexHonorus u
16 CHHTETHYECKas 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41¢c292
ouonorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

Ne | HaumenoBanue KonuyecTBo yacos
DJIeKTpOHHbIe (LM (POBbIE)
n/ pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTe/bHbIC PeCypChl
I NporpamMmel padoThI padoTshI
3apokJIeHUE U pa3BUTHE
1 SBOJIIOIIMOHHBIX 4 . bubmnoreka IIOK
MPEJICTABICHUN B https://m.edsoo.ru/7f41cc74
ouonoruu
5 MukposBontonus u eé 14 ) bu6nuoreka [JOK
pe3yJIbTaThl https://m.edsoo.ru/7f41cc74
3 MakposBontonus u eé 6 bu6nuoreka [JOK
pe3yJIbTaThl https://m.edsoo.ru/7f41cc74
IIpoucxoxnenue n
4 a3BUTHC JKU3HU Ha 15 1.5 bubmorexa LOK
P ' https://m.edsoo.ru/7f41cc74
3emiie
IIpoucxoxaeHue
5 N 10 1 1 bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
aHTPOIIOTEHE3
DKoJorus — Hayka o
B3alMOOTHOLIEHMSIX
6 OpraHU3MOB U 3 0.5 bubnmnorexa [JOK
HaJOPTraHU3MEHHBIX ) https://m.edsoo.ru/7f41cc74
CUCTEM C OKpYXKarolen
cpenoit
7 Opranusmel 1 cpena 9 1.5 bubnmnorexa [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

oOHUTaHMS https://m.edsoo.ru/7f41cc74
8 OKOJIOTUs BUJIOB U 9 05 bubnuotexa [JOK
MOITYJISA AN ) https://m.edsoo.ru/7f41cc74
DKOJIOTHS COOOIIECTB. Eubs 110K
nonIMoTeKa
o JKoioruHeckie 12 0.5 https://m.edsoo.ru/7f41cc74
CUCTEMBI
10 buocdepa — rinobanbHas 5 bubmuoreka [IOK
3KOCUCTEMA https://m.edsoo.ru/7f41cc74
1 YemoBek 1 6 bubmnoreka IIOK
OKpYy’Karolas cpeaa https://m.edsoo.ru/7f41cc74
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HHPOBEPSAEMBIE HA EI'D 10 BUOJIOI'M TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kox npoBepsiemoro
TpeOOBaHNS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeHero 001ero 0opa3oBaHus

ChopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B JOPMHUPOBAHUHT
COBPEMEHHOW €CTECTBEHHOHAyYHOW KAapTHHBI MHpa, B IIO3HAHUH 3aKOHOB NPUPOABI U PEHICHUU
KU3HEHHO BAYKHBIX COLMAIBbHO-ITUYECKUX, SKOHOMUYECKUX, IKOJIOIMYECKUX MPOOJIEM YEJIOBEYECTBA, a
TaK)K€ B PELICHUU BOIPOCOB PALMOHAIBHOTO MPUPOJOINOIb30BaHMS, B (POPMUPOBAHUU LIEHHOCTHOTO
OTHOIIECHHUS K NIPUPOJE, OOLIECTBY, YETOBEKY; O BKJIA/I€ POCCUNUCKUX U 3apyOEKHBIX yUEHBIX — OMOJIOTOB B
pa3BUTHE OMOJIOTUU

Bnanenue CHCTEMOM 3HAHMM 00 OCHOBHBIX MCTOHdaX HAYYHOI'0O TII03HAHHUA, HUCIOJb3YCMbIX B
OMOJIOrHYECKUX HCCIICAOBAHUAX KHBBIX 00BEKTOB U DKOCHUCTEM (OHHC&HI/IG, HU3MCPCHHUC, IIPOBCACHUC
Ha6J'IIO,[[eHHfI); CIIoco0aMu BBISIBJICHUS U OLICHKU aHTPOIIOTCHHBIX W3MEHEHHUI B npupoze.

YMeHue BbIABUTATh THUIIOTE3bI, MPOBEPATH UX SKCIICPUMCHTAJIbBHBIMU CPCACTBAMU, q)OpMy.]'II/Ipyﬂ o ciab
HCCIICAOBaHNUA, AHAJIM3UPOBATDH NOJTYUCHHBIC PE3YJIbTATBI U ACJIATh BHIBO/IBI.

BrisiBieHHE 3aBUCHUMOCTH MCXKAY UCCICAYCMBIMH BCIIMYNHAMU, 00BsICHEHHUE IMOJIYYCHHBIX PE3YJIbTATOB U
(1)OpMy.]'II/IpOBaHI/Ie BBIBOIOB C UCITIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BnaseTb CHUCTEMOM OMOJOrMYECKMX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolfe
OMOJIOTHYECKHE TEPMUHBI U TIOHATHSI (KU3HB, KJIETKA, TKaHb, OpTaH, OpPraHu3M, BUJI, TTOMYJISIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; mMeTaboaM3M, TOMeocTa3, KIETOYHBI WMMYHHUTET, OMOCHHTE3 OerKa, OWOIOIMMEpHI,
JIMCKPETHOCTD, CaMOpET YIS, CaMOBOCITPOW3BE/IEHNE, HACJIC/ICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Oomosornueckne Teopuu: kieroyHas Teopus 1. IlIBanna, M. Illneiinena, P. BupxoBa; kioHampHO-
cenektuBHOro ummynurera II. Opmnnx, .M. MednnkoBa, XpoMOCOMHasi TEOpHsI HACJIEICTBEHHOCTH T.
Moprana, 3akoH 3apojpineBoro cxojcrsa K. bapa, sBomonnonnas teopust Y. JlapBuHa, CHHTETHYECKAs
TEOpHs IBOIONNHU, Teopusi anTtpornoreHe3a Y. JlapBuHa; Teopus Omoreoneno3a B.H. Cykauépa; yueHnue




H.U. BaBuioBa 0 meHTpax MHOTrooOpasus M TPOMCXOXKACHHUS KYyJIbTYpHBIX pacTeHuil, ydenue A.H.
CeBep1oBa 0 MyTSAX U HallpaBJICHUX 3Bojtouuu, yuenue B.U. Bepnanckoro — o 6uocdepe);

3aKOHBI (eAMHOOOpa3usi IMOTOMKOB IEpPBOTO IOKOJIGHUS, pAaCILEIUIeHUs IPU3HAKOB, HE3aBUCHMOTO
HacjeA0BaHUs NpU3HAKoB I'. MeHens; CuenIeHHOro HacleI0BaHNs IPU3HAKOB M HAPYILIEHUS CLEIICHUS
reHoB T. Moprana; romMoJoruyeckux psjaoB B HaclieAcTBeHHOW wu3MeHunBoctn H.M. Basuiosa;
reHeTudyeckoro paBHoBecus Jkx. Xapaum u B. BaitnOepra; 3apoasimeBoro cxoactsa K. boapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mronepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaswia (MmuHuMyMa FO. JInOuxa, 5K0Ioruueckoil nupaMuabl 4ucesn, 6HOMacChl U YHEPTHH);

runote3bl (koanepsatHoit AWM. Omnapuna, nmepBuuHoro OynapoHa JIk. Xomneitna, mukpocdep C. dDokca,
pubo3zuma T. Yek)

YMeHue pemaTb NOUCKOBBIE OMOJIOIMYECKHUE 3a/1a4H; BBIABISATH NPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
HCCIIEAYEeMBbIMH OMOJOTHUECKUMH OOBEKTaMH, TPOLECCAMU U SIBIICHUSIMU; JIETIaTh BBIBOIBI M TPOTHO3HI Ha
OCHOBaHHH TOJTyYEHHBIX PE3YyJIbTaTOB;

COCTABJISITh T€HOTUIMYECKHE CXEMbl CKPELIMBAHUS JJIsI pPa3HbIX TUIIOB HACIEIOBAHUS NPU3HAKOB Y
OpPraHM3MOB, COCTABJISTH CXEMbl IEPEHOCA BELIECTB U AHEPrHMU B 3KOcHCTeMax (LIeMH MUTAHUS, MUILEBbIE
CETH)

YMmenue YCTaHAaBJIMBATh B3aUMOCBA3U MCKAY CTPOCHUCM U (I)YHKI_[I/IHMI/Il OpraHOU OB, KIICTOK PAa3HBIX
TKaHefI, opraHaM U CUCTCMAaMH OPraHOB Yy paCTeHHﬁ, JKUBOTHBIX W YCJIOBCKA; MCXKIAY 3TallaMU oOMmeHa
BCIICCTB, JTAllaMH KJICTOYHOTO HUKJIA W KU3HCHHBIX LUKIIOB OPraHU3MOB; 3TallaMH 3M6pI/IOHaJ'II>HOFO
pa3BuTHA; TCHOTUIIOM U (I)CHOTI/IHOM, (I)GHOTI/IHOM 151 Q)aKTOpaMI/I Cpeabl 06I/ITaHI/I$[; poneccamu
9BOJIIOLUMH; ABWXYHIUMHU  CHUJIaMHU  AHTPOIIOICHEC3d; KOMIIOHCHTAMHU  PAa3JIMYHBIX 3KOCUCTCM U
HpI/ICHOCO6HCHI/IHMI/I K HUM OPraHnu3MOB

YMeHne BBIIEISATh CYIECTBEHHBIC TPU3HAKH:

CTPOCHUSI BHPYCOB, KIETOK MPOKAPUOT M IYKAPHOT; OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPTaHH3MOB,
BHJIOB, OMOTEOIICHO30B, YKOCHCTEM M Ouocdepsl; CTPOCHUS OPraHOB M CHCTEM OPTraHOB pacTEHUH,
KUBOTHBIX, YEJIOBEKA; TIPOIECCOB IKU3HENEATCIPHOCTH, MPOTEKAIOMIUX B OpraHU3Max paCcTeHHIA,
KUBOTHBIX M YeJIOBEKa; OMOJIOTMYECKUX MPOIECCOB: oOMeHa BeulecTB (MeTadoyin3M), MHPOpMaU U




MIpEeBpALCHUS] SHEPTruu, OPOXKEHUS, aBTOTPO(HOTO U TeTepoTpo(PHOro THUMOB MUTAHUS, (POTOCHHTE3a U
XEeMOCHHTE3a, MHTO3a, Meio3a, rameToreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO pPa3BUTHS,
pPa3MHOXXEHHUS, HHIWBUIYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aWMOJEWUCTBUS T'EHOB,
rereposuca; IEHCTBUII MCKYCCTBEHHOrO0 O0TOOpa, CTAOMIM3HUPYIOLIETro, JIBHXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa; aJlIONaTPUUECKOr0 U CUMIIaTPUUECKOr0 BUA000pa30BaHUS; BIMSHUS JBHKYIINX
CHJI 3BOJIONMU Ha TeHO(OHJ MOMYyJSALUUU; MPUCHIOCOOIEHHOCTH OpraHM3MOB K cpeae oOuTaHus,
Yyepe0BaHMsI HAIIPaBJICHUN HBOIIOLINN; KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCHCTEMAX

ChopMHpOBaHHOCTh YMEHMS BBIJIEISATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKApPUOT H
OYKapuoT, OAHOKJICTOYHBIX W MHOT'OKJICTOYHLIX OPraHu3MOB, BH/OB, 6I/IOFCOH€HO3OB U DSKOCUCTEM,
0COOEHHOCTH TpOIlecCOB OOMEHa BEIIECTB W TPEBPAICHUS SHEPrUM B KIETKe, (OTOCHHTE3a,
TUTACTHYECKOTO U PHEPTEeTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MEi03a, OTUIOOTBOPEHHUS, PA3BUTHUS
U pa3MHOXKEHHUS, MHIUBUAYAJIbHOIO pa3BUTUS OpraHu3Ma (OHTOTeHe3a), OOphObI 3a CyIIECTBOBaHUE,
€CTECTBEHHOTO 0TOOpPa, BUA000Pa30BaHMsI, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpelie OOMTaHUs, BIUSHUS
KOMITOHCHTOB 3KOCHUCTEM, aHTPOIIOICHHBIX M3MEHEHHH B DKOCHCTEMax CBOEH MCCTHOCTH, KPYroBOpoOTa
BEILIECTB U MPEBpaIeHus YHEPTun B Ouochepe

YMeHne ucnoiab30BaTh COOTBCTCTBYIOIINEC apPr'yMCHTEI, 6I/IOJ'IOI‘I/ILICCKYIO TCPMHUHOJIOTUIO U CHUMBOJIMKY
I TOKa3aTCJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTECMATUYCCKUX T'PYIIIL;, B3AUMOCBA3U OPTaHU3MOB U
CpCabl 06I/ITaHI/I$I; CAUHCTBA YCJIOBCUCCKHUX PacC, HCO6XOI[I/IMOCTI/I 340pOBOTO O6p838. JKU3HH, COXPaHCHUA
pa3H006pa3H;1 BUJIOB U DKOCUCTEM KaK YCJIOBHA COCYIICCTBOBAHU MIPHUPOABI 1 YCJIOBCUCCTBA

YMeHHe KPUTHYECKH OIICHUBATh HWH(OpMAIKi0 OWOJIOTHYECKOTO COJAEPXKAHUS, HHTEPIPETUPOBATH
OTUYECKUE AaCTEeKThl COBPEMEHHBIX HCCICIOBAaHUW B OHOJIOTMHM, MEIMUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBath riao0agbHbIE YKOJIOTHYECKHUE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIICHHUIO K
HUM COOCTBEHHYIO TTO3UIIHIO




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O BUOJIOTUH

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

buosnorns xak HayKa. JKuBbIe cucTEMBI I BX HN3YUCHUC

11

CoBpemeHHast OMOJIOTUSI — KOMILJIEKCHAs! Hayka. brosjorndeckue Hayku U n3ydaemble UMU Tpobsiembl. DyHaaMeHTa bHbIE,
MPUKIIAIHBIE U TIOUCKOBBIE HAYYHBIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAaydHOH KapTuHbl mupa. [Ipodeccuu, cBs3aHHBIE C
Ouosnorueil. 3HaueHHe OWOJOTHMM B TPAKTUYECKOM JESITENbHOCTH UEJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE,
MPOMBINIICHHOCTH, OXPaHe MPUPOIbI

1.2

KuBbie cucTteMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA JXKUBBIX CHCTEM: €IWHCTBO XMMHYECKOTO COCTaBa,
JUCKPETHOCTh M LEJIOCTHOCTh, CJOXHOCTh W  YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3ALus,
CaMOBOCIPOU3BEACHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuu >KUBbIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHBIA, TKAHEBBIN, OPraHU3MEHHbBIN, TONYJISIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OuoreoneHornyeckuii), Ouocdepupiil. Ilponeccsl, mpoucxonsdmme B KUBbIX cucremMax. OCHOBHBIE
MIpU3HAKY XKUBOTO. JKM3Hb Kak (popma CyIecCTBOBAHHS MaTEPUH

1.3

Mertoasl Ouonornueckord Hayku. HaOmiomeHue, w3MepeHue, SKCIEPUMEHT, CHCTEeMaTru3alus, MeraaHanu3s. lloHsTue o
3aBUCUMOM M He3aBHUCHMOW mepeMeHHo#l. [lmanupoBanue skcnepuMeHnrta. IloctaHoBka u mpoBepka runote3. Hymepas
runote3a. [lonsitue BBIOOpKH W €€ JOCTOBEepHOCTh. Pa3bpoc B Ouonormdeckux maHHbIX. OIlEHKAa TOCTOBEPHOCTH
MOJTYYECHHBIX PE3YyJIbTATOB. [ [pUUMHBI HCKaXKEHUS pE3yJIbTATOB AKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTa

KneTtka kak Ononornyeckas cucTeMa

2.1

Knertka — cTpykrypHO-QYyHKIMOHAIbHAs equHHIA kuBoro. Mcropus otkpeitus kiaetku. Padoter P. 'yka, A. JleBenryka.
Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OcHOBHbBIE MOJ0KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.
MeTopl MOJIEKYIAPHON U KJIETOYHOW OMOJIOTMU: MUKPOCKOMUS, Xpomarorpadus, 31eKTpodopes3, METOJ MEUEHbIX aTOMOB,
muddepeHanbHoe HeHTPUPYTrHpoBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOIJIEMEHThl. Bona n €€ ponb Kak pacTBOpUTENS, pearcHra,
y4acTHe B CTPYKTYPHUPOBAHUHU KIIETKH, TEIUIOperynsnuu. MuHepaibHble BellecTBa KIETKU, UX OHonorunyeckas posb. Pomib




KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckne mnonuMepsl. beaku. AMHUHOKHUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBod Mosekyinbl. [lepBuunas
CTpyKTypa Oenka, nenTHaHas CBA3b. BTopuuHas, TpeTuuHas, YeTBepTUUHas CTPYKTYpbl. JleHatypanus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHKIuu 6IKOB.

VYrneBoabl. MoHocaxapupl, AUcCaxapHlbl, OJUrocaxapuiibl M mnonucaxapuipl. OOmuUNA TUIaH cTpoeHuss u (U3UKO-
XUMHUYECKHE CBOIMCTBA YIiIeBOAOB. buonornueckue GyHKIUU YTrIIeBOAOB.

Jlununer. T'mapodubHo-ruapodoOHbie cBoiicTBa. Knaccuduxanus nunumos. Tpurmunepuns, (hocGOIUNUAbI, BOCKH,
crepoubl. buonornueckue GpyHkuuu aunuaoB. O0mue cBOHCTBA OMOJOTHYECKHMX MEMOpaH — TEKY4ecTh, CIIOCOOHOCTh K
CaMO03aMbIKAHUIO, TOJIYIIPOHULIAEMOCTb.

Hyxnennoseie kucinorsl. JJHK u PHK. Ctpoenue HyknenmHoBbIX kucioT. Hykneoruasl. IIpuHINI KOMIUIEMEHTapHOCTH.
[TpaBuno Yapradda. Crpykrypa JHK — nBoitnas cnupanb. Mectonaxoxaenue u o6uonorundeckue Gpynkuuu JJHK. Buabt
PHK. ®ynkiuu PHK B knetke.

Ctpoenue ™onekyiasl AT®. Makpospruueckue cBsizu B Moiekyne AT®. buonornueckue dynkuuu ATO.
BoccranoBnenHble nepeHocurky, ux QpyHkuuu B kinetke. Cekpenuponanue JHK.

CrpykTypHast Ouojorus: OMOXMMHMYECKHME W OMO(PHU3NYECKHE HCCIEeIOBAaHUSA COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpBI
OMOMOJIEKY

2.3

Tunsl KIETOK: 3yKapruoTHUecKas U pokapuoTuueckas. CTpyKTypHO-(yHKIIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTnueckoil kiueTku. Knetounas crenka Oaxrtepuil u apxeil. OcoO€HHOCTU CTPOEHUS TeTepoTpoPHON U
aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKapHOT B OMOIEHO3aX.

Crpoenre u (yHKIMOHMpPOBaHHE 3yKapuoTHuecKoil kieTku. Ilnasmarnueckas memOpana (miasmanemma). CTpykrypa
I1a3MaTHYecKol MeMmOpaHbl. TpaHCIIOPT BEIIECTB 4Yepe3 IUIa3MaTHMYecKyrd MeMOpaHy: naccuBHBIA (auddysus,
obneruénnast nuddy3us), akTUBHBIM (MEPBUYHBIN U BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynpoHuiiaeMoctb MEMOpPAHBI.
Pabora nHarpmii-kanueBoro Hacoca. DHIOLMTO3: MUHOLUTO3, ¢aronuto3. Jk3ouuto3. Kierounas crenka. CTpykrypa u
(GYHKIIMH KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[uromma3zma. Ilurozoms. Ilurockenmer. [IBwkenue mmrornasmel. OpraHounbl kieTku. OmgHOMeMOpaHHBIE OpPTaHOWIBI
KIeTku: sHaomiazmarnueckas cetb (OIIC), ammapar [Nonbmxu, 1HM30cOMBI, MX CTpoeHHMEe U (yHKUIMU. B3anMocBs3b
OJIHOMEMOpaHHBIX OpraHou/ioB kieTku. CTpoeHue TpaHyIspHOro perukyinyma. CHUHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [maakuii (arpaHysisipHBIN) SHAOIUIA3MATHYEeCKUN peTukyiayMm. CekpeTopHas (YHKIMs armapara




INonbmxu. Tpancnopt BemiecTB B kKieTke. Bakyonu pactutenbHbIX KieTok. Knetounslii cok. Typrop.

[ToryaBTOHOMHBIE OPTraHOUABI KJIETKU: MUTOXOHPUH, TUIACTUIBI.

CrtpoeHre U QyHKIMM MUTOXOHIpHM U TuiacTui. [lepBuuHble, BTOPUYHBIC M CIOXHBIE IUIACTUIBI (POTOCHHTE3UPYIOLINX
3yKapuoT. XJIOPOIIACTHI, XPOMOILIACTHI, ICHKOMIACTHI BBICIIUX PACTCHHIA.

HememOpannbsie opraHouasl kietku CrpoeHue U (QyHKIUMM HEMEMOpPaHHBIX OpPraHOMJIOB KJIETKH. PuOOCOMBI.
MuxkpodwmiamenTsl. Mplieunble KiIeTkH. Mukporpyoouku. Knerounsiii meHtp. CTpoeHHE W JIBHKCHHE KT'YTHKOB H
pecHnyek. MukpoTpy0Oouku nuToria3mel. LleHTpuons.

Anpo. Ob6onouka siapa, XpOMaTHH, KapHoIUla3Ma, SAPBIIKH, UX CTpoeHHe U (QyHKUUU. SpepHbIii OETKOBBIM MaTpUKC.
[IpocTpaHCcTBEHHOE PACIONOKEHHE XPOMOCOM B UHTepda3HOM sizipe. benku xpoMaTuHa — THCTOHBI.

Kierounsie BkiroueHus. CpaBHUTENIbHAS XapAKTEPUCTHKA KIIETOK DYKapUOT (PACTUTEILHOMU, JXUBOTHOM, TPUOHO)

ACCUMMIISIINS U TUCCUMUJISIIIAS — JIBE CTOPOHBI MeTabonm3Ma. Tunbsl oOMeHa BEIIeCTB: aBTOTPO(HBIN U TeTepOoTPOdHBIN.
VYyactue kuciaopoza B 0OMEHHBIX Iporeccax. JHepreTudeckoe obecreuenne kietku: npespamieane AT® B oOMEHHBIX
nporeccax. DepMEHTATUBHBIN XapaKTep peakuuid KJIETOYHOro Merabonu3ma. depMeHThl, MX CTPOCHHE, CBOWCTBA H
MexaHnusMm geiictBus. Kodepmentsl. Otnnuus (epMEHTOB OT HEOPraHMYECKHX KaTalau3aTopoB. benKu-akTUBAaTOpHI U
OeNKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIIUN OT pa3IMyYHbIX (PaKTOPOB.

[lepBuuHBI CHHTE3 OpraHMYEcKUX BemecTB B KieTke. dDotocuHTte3. Ponb xjoporutactoB B mporecce (HOTOCHHTE3A.
CgeroBast u TemHoBas (a3bl. [IpogykTuBHOCTH (hoTOCHHTE3a. BinsiHre pa3nudHbIX (aKTOPOB HA CKOPOCTH (DOTOCHMHTE3A.
3HaueHue POTOCHHTE3A.

2.4 Xemocunte3. Pa3znooOpaszue  OpraHM3MOB-XEMOCHUHTETHMKOB:  HUTPUGUIMPYIONIHE  OaKTepuu,  Kelie300aKTepuH,
cepobakTepuu, BOJOPOAHBIC OaKTepuu. 3HAUCHUE XEMOCHHTE3A.
AHa’pobHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTtbl OpoXeHHST M HX HCIHOJB30BaHUE 4YEJIOBEKOM. AHa’pOOHbIE
MUKpPOOPTraHU3MbI KaKk 00BEKThI OMOTEXHOJIOTUN U BO30OYAUTENN O0Ie3HE.
AdpoOHBIE OpraHu3Mbl. OTambl SHEpreTudeckoro obmena. lloaroroButenbHbl ATam. [HkKomu3 — OGECKUCIOPOIHOE
paclenieHHue TJIF0KO3BI.
buonoruueckoe okucieHHe, WIM KIETOYHOE IbIxaHHe. Poilb MUTOXOHIpUH B Mpoleccax OMOIOrMYECKOTO OKHCIEHUS.
[Huxnmmaeckue peakiuu. OkucnurensHoe dochopunupoBanue. [IpenmyiecTsa aspoOHOro MyTH OOMEHA BEIIECTB TEpPe
aHa’poOHbBIM. DPHEKTHUBHOCTh FHEPTETUYECKOT0 0OMEHA

2.5 Peakuun wmaTtpuyHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTApHOCTM B peakUUsAX MATPUYHOTO CHUHTe3a. Peannzanus




HacjeACTBeHHON nHpopManuu. [ eHeTHYecKuii Ko, ero cBoictea. Tpanckpunius — marpuunbiid cuate3 PHK. [lpuniumns:
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIENIbHOCTb, ACUMMETPUYHOCTh. TpaHcmsiuus U e€ d3Tambl. Ydactue
tpancnoptHeix PHK B OmocuHTeze Oenka. YcmoBus OmocuHTe3a Oenka. KommpoBanue amuHokucior. Poiab pubocom B
O6uocuHTe3e Oemnka.

Opranuzanysg reHomMa y MpPOKapuoT U 3yKapuoT. Perysnsius akTUBHOCTH T€HOB y MpokapuoT. ['umote3a omepona (.
Kaxo0, XK. Mano). Perynsmus oOMeHHBIX MPOIeCCOB B KieTke. KiieTounslii romeocTas.

Bupychl — HekileTouHble (OPMBI )KU3HU U 00NIUTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB,
OakTeprodaros.

BupycHsbie 3ab6oneBanust yesnoBeka, :)kuBoTHbIX, pacteHuit. CITNJI, COVID-19, couunanbHble 1 METUITUHCKUE TPOOIEMBI

Knerounsrnii nuki, ero nepuonsl u perynsius. Marepdasza u Muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAONUX B HHTEphasze.
[TonroroBka kieTkH K JeneHuio. I[lpecuHTeTnyeckuil (HOCTMUTOTUYECKUH), CHHTETUYECKMM M IMOCTCUHTETUYECKUI
(MPeMHUTOTUYECKHIA) TIEPHOIBI HHTEP(]A3HI.

Marpuunsiii cunre3 JJHK — pennmkanms. [Ipunnunse!r perummkanuu JIHK: koMmuieMeHTapHOCTB, MMOJIYyKOHCEPBATHBHBIN
CUHTE3, aHTUMapasuienbHocTs. Mexanusm perumnkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u TenoMepasa.

2.6 XpOMOCOMHBIN HAOOP KJIETKU — KapuOTHI. JIUTUIONIHBIN 1 TarjIonIHbIA HAaOOPBl XpOMOCOM. [ 'OMOJIOTHYHBIE XPOMOCOMBEI.
ITonoBBIE XPOMOCOMBI.
Jenenue knetkn — muto3. CTaguu MUTO3a U IPOUCXOSAIINE B HUX Mpouecchl. Tunel MuTo3a. KaprokuHe3 U IUTOKUHES.
buonornueckoe 3HaueHwe muro3a. Perynsuus MuTOTHYECKOTO IuKJIa KieTku. [Iporpammupyemasi kjierouHas rubenb —
arornTo3.
OyHKIMOHATBbHAS TCHOMHKA

3 OpranusM Kak OMOJIOTHYECKas CUCTeMa

OIHOKJIETOYHBIE, KOJIOHHATBHBIC, MHOTOKJIETOYHBIE OPTaHU3Mbl I MHOTOTKAHEBBIE OPTaHU3MBI.
@opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIOYas BEreTaTUBHOE) W MoJIoBoe. Buipl Oecrnosioro pa3MHOXKEHHS:

31 MOYKOBAHUE, CIOPYJIAIHS, (parMeHTaIHsl, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. [lonoBeie kineTku, wiu rameTbl. Meito3. Cramgun Mmeiios3a. [loBeneHue xpomocoMm B Meio3se.
Kpoccunrosep. buomorndeckuii cMbICT M€i03a M IOJOBOTO mporecca. Melo3 M ero MecTo B JKM3HEHHOM LHKJIE
OpTaHU3MOB.




[IpenzaponpiiieBoe pa3Butue. ['ametoreHe3 y >kuBOTHBIX. [lonoBbie xkene3bl. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK.
Cnepmatorene3 u ooreHe3. CTpoeHue MOJOBBIX KJIETOK. OIUIOJOTBOpPEHHE W AMOPHOHAIBHOE PAa3BUTHE >KUBOTHBIX.
CrniocoObl OIIIOA0TBOPEHUS: HapYyKHOe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OpraHu3MOoB (oHTOoreHes). Craauu sMOpHoreHesa *HUBOTHBIX (Ha MpUMepe Jarymkn). Jpodinenue.
Tunsr npobienns. OcoO0eHHOCTH POOIEHHS MICKOMUTAIOMINX. 3apOo/IbIIIeBbIe JTUCTKU (TacTpyJIsius). 3aKkiajKka OpraHoB U
TKaHEell M3 3apoJbIIIEeBbIX JHCTKOB. B3anMmHOe BiMsSHHE YacTell pa3BHUBAIOLIETOCS 3apojbliia (3MOpUOHATIbHAS WHAYKIUS).
3akiajika IiaHa CTPOSHHsI KUBOTHOTO KaK pe3yNbTaT MepapXHUueCKUX B3aWMOJICHCTBUI TeHOB. BiusHue Ha SMOpHOHAIBHOE
Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLICH CPEIBL.

Poct u pasBurtue xuBoTHbIX. [locTamMOpronanbhblil nepuo. IIpsmoe u Henpsimoe pasButue. Passutue ¢ meramopho3om y
OECIO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. bHOIOTMYecKOoe 3HAUYeHHWE TMPSMOro M HENpPSAMOIO pa3BUTHUSA, HUX
pacrnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DAKTOPHI PETYJISIUU POCTa >KMBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHs Y )KUBOTHBIX M yesnoBeka. [leproasl oHTOreHe3a yenoBeka.

Pasmuoxenue u pazsurue pactenuil. 'amerodur u cnopodgut. Meiio3 B )ku3HEHHOM IuKIE pacTeHuil. OOpa3oBaHue CIIOp B
npouecce Meno3za. ['amerorenes y pacrenuil. OIIOAOTBOPEHUE M PA3BUTUE PACTUTENbHBIX OpPraHU3MOB. JIBoitHOE
OIIOIOTBOPEHUE y IIBETKOBBIX pacTeHuil. OOpa3oBaHHME W pa3BUTHE CEMEHH. MeXaHU3Mbl PETyIsSIUU OHTOTeHe3a Yy
pacTeHUii U KUBOTHBIX

3.2

HcTtopust cTaHOBJIEHUS U Pa3BUTUS F€HETUKU Kak Haykd. OCHOBHBbIE T€HETHUECKHUE MOHATHS U CUMBOJIBI. ['OMOIOTHYHBIE
XPOMOCOMBI, aJUIEJIbHBIE T€HBbI, AJIbTECPHATHBHBIC IPU3HAKH, JOMUHAHTHBIM M pELECCHUBHBIA IPU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4YUCTas JHUHUS, TUOpUIbI, TeHOTHN, (GeHoTur. OCHOBHBIE METOJbl TEHETUKH: T'HOPHI0IOrMYECKUH,
LATOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKHUN

3.3

MOHOFI/I6pI/II[HOC CKpCIIMBaHHC. HepBLIfI 3aKOH MeHaensa — 3aK0H CI[I/IHOO6pa3I/I$I FI/I6pI/I,Z[0B MEpBOr'0 MOKOJICHU. HpaBI/IJ'IO
JOMUHHUPOBAHUS. BTOpOf/'I 3aK0H MeHpemns — 3aK0oH paciCTiJICHUA TTPHU3HAKOB. HI/ITOHOI‘I/IHGCKI/IC OCHOBBI MOHOTI/I6pI/I,Z[HOFO
CKpCIIMBaHU. I'unoTe3a YMCTOTHI TaMET.

AHanH3pr101uee CKpCIIMBAaHUC. HpOMC)KYTO‘-IHHﬁ XapaKTCp HACICAOBAHUA. Pacmiennenue MPU3HAKOB IIpHU HCIOJHOM
JAOMUHHPOBAHUU.

I[I/II"I/I6pI/IILHOe CKpCHIMBaHHC. TpeTHfI 3aKOH MeHens — 3aKOH He3aBHCHMOI'0 HaclIeJ0BaHMs IIPpHU3HAKOB. I_II/ITOJIOFI/I‘-ICCKI/Ie
OCHOBBI ,Z[I/IFI/I6pI/II[HOTO CKpCIINBAaHUA.

CL[CHJ'ICHHOG HaCJICAOBAHHUC TIPHU3HAKOB. Pa6otsr T. MopraHa. CI.[CHJICHHOG HACJICAOBAHUC T'CHOB, HAPYIMICHUC CHCTIJICHU




MEXIy TeHaMU. XPOMOCOMHasl TEOPHsI HACIICICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXaHU3M OIPEICICHHS I0ja. AYyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBId U
reTeporaMeTHBIN moJl. ['eHeTnueckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacienoBanue npu3HakoB, CIEIJICHHBIX C TTOJIOM.
I'enotun kak nenoctHas cucrtema. I[lieoTponusi — MHOMXECTBEHHOE JEUCTBHME TIeHAa. MHOXECTBEHHBIN aJlICIIU3M.
B3aumoneiictBrue HeauienbHbIX reHoB. KomimeMenTapHocTh. DnucTas. [lonumepus

3.4

B3aumopeiictBre renotuna u cpensl npu  (GopMupoBaHMM (peHoTHmna. M3mMeHuMBOCTH mpu3HaKoB. KadecTBeHHbIE H
KOJINYECTBEHHbBIE IPU3HAKN. BH/1bl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuoHHas W3MEHYUBOCTh. Ponb cpensl B (opMUpOBaHMM MOAM(HUKAMOHHOW HM3MEHYMBOCTH. Hopma peakium
npu3Haka. BapuanyonHnslii psa u BapuanuonHas kpusas (B. Moranncen). CoiicTBa MO (UKALIMOHHOW N3MEHYUBOCTH.
['eHoTHnMYeckass K3MEHYMBOCTb. (CBOWCTBA T'E€HOTHIWYECKOW WM3MEHYMBOCTU. Buabl TI'eHOTUNHMYECKOHM W3MEHUYMBOCTH:
KOMOMHATHBHAs, MyTallMOHHASI.

KomOuHaTtiBHas W3MeHYHBOCTh. Meii03 U MOJIOBOH MpoliecC — 0OCHOBA KOMOMHATUBHOM M3MEHUMBOCTH. Poib KOMOMHATHBHOM
MU3MEHYMBOCTHU B CO3aHIH TEHETHYECKOTO Pa3HO00pasus B Mpeeax OJJHOTO BHIA.

MyrtanyoHHas U3MEHYMBOCTh. BUbl MyTalyii: reHHbIE, XpOMOCOMHbBIE, FeHOMHbIE. CIIOHTaHHbBIE Y MHAYLIMPOBaHHbIE MYTAalllH.
SAnepupie M nuTOoUIa3zMatuyeckue Myrtanud. CoMaTHYecKHe M IOJIOBble MyTaluu. [IpHunHBI BO3HUKHOBEHMS MYTallWi.
Myrarensl U UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO IpOIlecca. 3aKOH T'OMOJIOTMYECKUX PSAOB B
HacsieacTBeHHoU n3MenunBocty (H.M. Basuno). BHesinepHast ©3MEHUMBOCTh M HACIIEICTBEHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKaA. Me;myHapoleaﬂ nporpamMma HCCICAOBAHUA TCHOMA YCJIIOBCKA. MeTtoasl HU3YUCHUSA T'CHCTHKU
YCJIO0BCKaA: FeHeaHOFquCKHﬁ, 6HH3HCHOBHI>1, HHTOFCHCTH‘I@CKI/IP’I, HOHyJ’IHI_[I/IOHHO'CTaTHCTquCKHﬁ, MOJICKYJISIPHO-
T€HETUYECKUH. COBpeMeHHOC OMpEACIICHUEC I'CHOTUIIA: TIOJITHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C
IMOMOIIBIO HL[P-aHaJm3a. HacnencTBeHHblie 3a00JieBaHUs 4yeiaoBeKa. | eHHbIe U XPOMOCOMHBIC OoJie3HH YeloBeKa. boiesnu
C HaclIeACTBEHHOM npeaApacioIOKECHHOCTBIO. 3HaueHHe MEOULIMHCKOM TEHETHKH B npeaoTBpalliICHUN W JICUCHUU
TCHETUYCCKUX 3a00seBanuii yeoBeka. CTBOJIOBBIE KIIETKU

3.6

JomecTukanus u cenekuus. 3apoKIeHre celeKuuu U noMectukanuu. Ydyenue H.M. BaBuioBa o nieHTpax MpOUCXOXKACHUS U
MHOT000pa3us KyJbTYpPHbIX pacTeHHUd. Ponb cenekiuu B CO31aHUM COPTOB PACTEHUH M MOpoj] KUBOTHHIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HAcJHeACTBEHHOW n3MeHunBocTH H.M. BaBuinoBa, ero 3HadeHue ajsi CENEKIMOHHOM
paboThL

Metonapl ceneknuoHHON paboThl. MCKyCCTBEHHBIN OTOOp: MAacCOBBIM M HHAWBUAYATBHBIA. DTambl KOMOWHAITMOHHOU




cenekuuu. VcnbITaHue mpou3BoauTeseit mo moToMcTBy. OTOOP MO TEHOTHUITY C IMTOMOIIIBIO OIIEHKH ()EHOTHUIIA TIOTOMCTBA U
oTOOp Mo reHoTumy ¢ nomomslo anammsa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboThl. PajiManiMOHHBIN U XUMHUYECKHI MyTareHe3 Kak MCTOYHUK
MyTalui y KyJbTYpHBIX (OopM OpraHu3moB. Vcrmosib30BaHHE TEHOMHOTO PEIaKTUPOBAHHUS M METOJOB PEKOMOMHAHTHBIX
JHK s monydeHust uCXOAHOTO MaTepuaia Jjisi CeJEKIUU.

[Tonmy4enue nmommmuionioB. BHyTprBHmoBas ruOpuau3anus. bim3zkopoacTBeHHOE CKpelBaHue, Wil HHOpuauHT. HepoactBeHHoe
CKpellMBaHue, Win ayropuauHr. ['ereposuc u ero npuunHsl. Mcnonb3oBanue reteposuca B cenekuun. OTaanéHHas ruOpuIn3anusl.
IIpeomonenre GecIuIoars MEXBHIOBBIX THOPHIOB. JIOCTHOKEHMS CEJICKIIMN PACTEHUI M KMBOTHBIX

3.7

OOBEKTHI, UCHIOTb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHBIC U TKAHEBBIC KYJIBTYPbl, MEKPOOPTaHU3MBI, UX XapaKTEPUCTHKA.
Tpanuimonnas OMOTEXHOIOTHS: XJIeO0NIeUeHNE, TOTyIeHUE KUCIOMOJIIOUHBIX MTPOIYKTOB, BUHOAETHE. MUKPOOHOIOrHIeCKuit
cuHaTe3. OOBEKTHI MUKPOOHMONOTHYECKHX TeXHoJorui. [Ipons3BoacTBO Oenka, aMHHOKUCIOT ¥ BUTAMHUHOB. VICKycCTBEHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SIMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIUIAaHTAUU SAEp KIETOK.
XpoMocOoMHass W TeHHas UHXeHepus. VcKyccTBEHHBI CHHTE3 reHa M KOHCTpyupoBaHue pexkomOumHaHTHBIX JIHK.
JocTimkeHns: W TEePCHEeKTHBB XPOMOCOMHOM W TEHHOW WHXKeHepuu. MemunuHckue OuorexHojoruu. Kcmonbp3oBaHue
CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pasrue OpraHuyeckoro Mupa

4.1

buonornueckoe pasnooOpasue opranu3moB. COBpeMEHHas CHCTeMa OpraHuyeckoro mupa. [IpuHIUNbE Kiaccuukanuu
oprann3mMoB. OCHOBHBIE CHCTEMATUUECKHE TPYIIITbI OPTaHU3MOB.

OCco0EHHOCTH CTPOEHHUS U KU3HEACATEIHPHOCTA OJIHOKJIETOUYHBIX OpraHu3MoB. bakTepuu, apxeu, 0JIHOKJIETOYHBIC TPUOBI,
OJHOKJIETOYHBIE BOJOPOCTH, APYrue MNpoTUCThbl. KoJIOHHabHBIE OpraHu3Mbl. [I[BHIKEHUE OAHOKJIETOYHBIX OPraHU3MOB:
aME0OMIHOe, KT'YTUKOBOE, PECHHUYHOE. 3aluTa y OJHOKJIETOYHBIX OpPraHWU3MOB. Pa3mpakmMocTh Yy OJHOKJIETOYHBIX
OpraHu3MoB. TakCHCHI

4.2

MHOroKJIeTOYHbIE pacTCHU. B3anMocBsa3p 4acTeili MHOIOKJIETOYHOI'O opraHusma. TKaHI/I, Oprabl U CHUCTEMbI OpPTraHOB
MHOT'OKJICTOYHOI'O OpraHusMa. OpFaHI/I3M KaKk eauHoe I1enoe. TkaHu paCTCHHﬁ. Tunel PaCTUTCIIBHBIX TKaHE:
06pa30BaTenLHa${, IOKpOBHAad, MpoOBOJdIIAadA, OCHOBHAd, MCEXaHHUYCCKad. OcoOeHHOCTH CTpPOCHUA, (I)YHKI_II/II‘/’I n
PacCIoJIOKCHHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratnBHbIE M T€HEpAaTUBHBIE OpraHbl pacTeHnil. @yHKIMN OPraHoOB M cucTeM opraHoB. Kapkac pactenuil. [[BukeHne




MHOTOKJIETOYHBIX PACTEHUM: TpOomu3Mbl U HacTuu. [lorjomieHue BOABI, YIJIEKUCIOTO ra3a U MHHEpPalIbHBIX BEIIECTB
pacrenusmu. [pixanue pacrenuil. Juddysus ra3oB uepe3 MOBEPXHOCTh KJIETKU. TpaHCHOPTHBIE CUCTEMBI PACTCHMIA.
Breinenenue y pactenuil. 3anmra y MHOTOKJIETOUHBIX pacTeHud. Kyrtukyna. CpeacTBa MacCMBHOW M XMMUYECKOM 3alUTHI.
duroHIUAEL.

PaznpaxxuMocTh U perynsiuus y opraHu3MoB. Pa3ipakuMOCTh M peryisuus y MHOTOKJIETOYHBIX pacTeHHil. PocToBbie
BEIIECTBA U UX 3HAUCHUE

4.5

MHOrOKJIETOYHBIE KUBOTHBIE. B3aMMOCBA3b 4acTel MHOTOKJIETOYHOIO OpraHu3ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB
MHOT'OKJIETOYHOI0 opranunsma. OpranusM Kak eauHoe nenoe. I'omeocta3. TkaHu KUBOTHBIX U 4yesloBeKa. THIIbI )KUBOTHBIX
TKaHEH: SMUTeNualbHas, COCIUHHUTENbHAs, MbIIIeYHas, HepBHas. OCOOCHHOCTH CTpOCHHS, (YHKIHUNA M PaCIOJIOKEHUS
TKaHEN B OpraHax KHBOTHBIX M YEJIOBEKa

4.6

Opranbl 41 CHUCTEMbl OpPraHOB >KUBOTHbIX. (DYHKIMM OpraHoB M cucrteM opraHoB. Omopa Tena opraHu3MoB. CKeneTbl
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi U BHYTpeHHMI ckeneT. CTpOeHHE U TUIIbI COSAUHEHHS KOCTEH.
JIBI>KeHNEe MHOTOKJIETOYHBIX JKUBOTHBIX. IIuTaHue >KuBOTHBIX. [IMTaHNE MO3BOHOYHBIX KUBOTHBIX. JIbIXaHUE JKUBOTHBIX.
Koxxnoe npixanue. KabepHoe 1 1E€royHoe bIXaHHeE.

JIpIxaHue€ TIO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOKHEHUE CTPOEHHUS JIETKUX ITO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenbHas cucTeMa yelioBeka. MexaHM3M BEHTWISIMU JETKMX y NTHULl U MIIEKONUTAIOIUX. TpaHCHOpPT BEIIECTB Yy
opraHu3MoB. TpaHcnopT BemecTB y >kMBOTHBIX. KpoBeHOCHas cucrteMa u €€ opranbl. KpoBeHOCHas cucTeMa M03BOHOYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOJIIOLMOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMbI MO3BOHOUYHBIX
JKUBOTHBIX. Bblfienenue y opranusmoB. Beinenenne y uBoTHbIX. CokpaTUTeNnbHbIe Bakyosnd. Opranel BoiaeneHus. CBssp
IIOJIOCTH Tejla C KPOBEHOCHOM M BBIICIUTEIBHON CUCTEMAMM. BblaeneHne y MO3BOHOYHBIX JXKMBOTHBIX. 3alllUTa y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI ¥ HX IIPOM3BOJHBIE.

PaznpaxxumocTs 1 perynsnus y opraHu3MoB. Pa3zapakuMocTs y OJHOKJIETOUHBIX OpraHu3MoB. Takcucsl. Pa3npaxxumocTs u
peryJisiliisg y MHOTOKJIETOUHBIX pacTeHui. PocToBbIE BellecTBa U X 3HAUYEHUE.

HepBHass cucrema u peduiekTopHas peryisaius y MHOTOKIETOYHBIX J>KMBOTHBIX. HepBHas cucrema u €€ OTAENbI.
OBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHON CUCTEMBI Y )KMBOTHBIX.

Pa3zpaboTka anroputmMoB M mporpamm uis 3((eKTHBHOW (QYHKIMOHAIBHOW AaHHOTALMM TE€HOMOB, TPAHCKPUIITOMOB,
IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, )KMBOTHBIX U YEJIOBEKA




OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprasbl U CUCTEMBI OpraHoB uesioBeka. OT/aenbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduiekropHas
nyra. besycnoBHble U ycioBHBIE pediekchl. ['yMopanbHas perynsuus ¥ SHJAOKPHHHAS CHCTEMa XHBOTHBIX U YEIOBEKa.
JKene3bl SHIOKPUHHOM CHCTEMBI U UX IOPMOHBI. JIeHCTBHE NOPMOHOB. B3auMOCBS3b HEPBHOM M 3HAOKPUHHOW CHCTEM.
['unoranamo-runodu3sapuas cucrema. Pediiekc u peduiekropnas ayra. besyciioBHbIe U ycI0BHBIC pedIieKChl

5.2

3amuTa opranusma ot OonesHel. MiMmmyHHas cuctema denoBeka. KieToyHbI ¥ ryMOpalbHBI UMMYHHUTET. BpoXXAEHHBIN,
npuoOpeTéHHbI cnenuduueckuii UMMyHUTET. Teopus KiIoHalbHO-cenekTuBHOro ummyHutera (IL.DOpaux, ®.M.bepuer,
C.ToneraBa). BocnamurenbHble OTBETHl OPraHuW3MOB. Poib BpOXIEHHOTO HMMYHUTETAa B Pa3BUTHH CUCTEMHBIX
3a0osieBaHU

5.3

KposenocHas cuctema u e€ opransl. Cepjlie, KPOBEHOCHBIE cOCy/Ibl U KpoBb. Kpyru kpoBooOpaiienus. Pabora cepaua u eé
perynsus

5.4

I[BIXaHI/IC YCJIOBCKA. I[H(b(b}’?»l/lf{ ra30B 4Y€pe3 IMOBCPXHOCTH KIICTKHU. Z[LIXaTCJ'ILHaH CHUCTEMA YCJIOBCKA. I[bIXaTeJ'IBHaH
IMOBCPXHOCTD. PCFYJ'IFILII/IH JbIXaHHA. HLIXaTeJ'IBHBIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'IBHaSI cucreMma YCJIOBCKaA. OTI[GJ'IBI MUIICBAPUTECIIBHOT'O TpaKTa. HI/IH_ICBapI/ITeJ'ILHHe KCJIC3hbI.
BHYTpI/IHOJ'IOCTHOC 1 BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

[ToxpoBbl u ux npousBoaHsle. Opraubl BbiaeneHus. [louku. Ctpoenue u (yHKIMOHMpoBaHHE HedpoHa. DuibTpanus,
CEKpelysi 1 00paTHOE BCAaChIBaHHE KaK MEXaHM3MbI padOThl OpraHoB BblesneHnd. OOpa3oBaHNuE MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MBIIIeuHas cucrteMa. CKeJleTHBIE MBIIIIBI X1 UX pa60Ta. CTpOGHI/Ie " TUIIBI COCAUHCHU A KOCTeH

Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XU3HU Ha 3emite

6.1

OpomonmonHasa teopus Y. Jlapsuna. IIpennocbuik BO3HUKHOBEHUS AapBHHH3MA. JKM3HBb M HaydHas AedTenbHOCTh Y.
HapBuHa.

JBmoky1ue cuiibl 3Botonu BuaoB 1o Y. J[apBuHy (BbICOKast HHTEHCUBHOCTh Pa3MHOKEHHSI OPraHU3MOB, HACJIECTBEHHAs
U3MEHYMBOCTb, 60pb0a 3a CyIeCTBOBaHHE, €CTECTBEHHbIN U NICKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrernueckoir Teopun 3Boronnu (CTI). HelitpanbHast Teopust sBomonuu. CoBpeMEHHas! BOJIOIUOHHAS
O6uonorus. 3HaueHHe HBOJIOIMOHHON T€OpUU B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

HOHYJ'IHI_[I/U{ KaK J3JICMCHTapHasd CAWHHIA 3DBOJIIOINU. COBpCMeHHLIC METOJAbI OILICHKH T'CHECTHUYCCKOI'O pa3H006pa31/151 n




CTPYKTypbl mnonynsiuuid. V3meHeHue reHooOHIA TMOMYJISALUMUM KaK 3JEMEHTApHOE SBOJIOIUOHHOE SBJICHHE. 3aKOH
reHetudeckoro pasHoecus [[x. Xapau, B. Baitn6epra.

DneMeHTapHbIe (DAKTOPHI (IBHKYIIME CHUJIBI) IBOIOIMK. MyTannoHHbIH mporecc. KomOnHaTuBHas n3MEeHYUBOCTE. [peiid
FeHOB — CIy4ailHble HEHaIpaBJICHHbIE H3MEHEHHUS YacTOT ajiesned B momynauuax. O¢dekT ocHoBarens. Murparum.
W3omsnust momysnsiuii: reorpadudeckas (mMpocTpaHCTBEHHAS ), OMoornueckas (pernpoayKTUBHAs).

EctectBenHblii or100p — HampaBmsoomuid Qaktop sBomonud. DOpMbI  €CTECTBEHHOTO OTOOpa:  JIBIIKYILUH,
CTaOUIU3UPYIOLIUH, pa3phIBatOIInid (AM3pyNTUBHBIN). [TonoBO# 0TOOD.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3yiabTaT MHUKPOIBOIIOIMH. BO3HUKHOBEHHE MPHUCIOCOONICHUN Y OpPraHHU3MOB.
Apomopdossl u uanoananrtanuu. [Ipumepsl mpucrnocoOieHuit y opraHu3MoB. OTHOCHUTENBHOCTh MPUCTIOCOOICHHOCTH
OpPTaHU3MOB.

Bun, ero kpurtepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ylnbTaT MUKpOdBoOMonuU. M30msamus — KioueBoil ¢dakTop
BUg000pazoBanusa. Ilytu u cmocoObl BUI00OpazoBaHus: ajionarpuueckoe (reorpaduueckoe), CHUMIATPUUYECKOE
(9KOJIOTUYECKOE), «KMTHOBEHHOEY (TOUILTONAU3alus, THOpuan3anus). JIuTeIbHOCTh SBOTIOIMOHHBIX TPOLIECCOB.
Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »3BOMOIMOHHON OHONOTHU B pa3pabOTKEe HAayYHBIX METOJOB COXpaHEHUs OuopazHooOpaszus. MUKPOIBOIIONUS H
KODBOJITIOLIUS MMapa3uTOB U UX X03seB. MexaHu3mbl (OPMUPOBAHUS YCTOWYMBOCTA K aHTUOMOTHUKAM U CIOCOOBI OOpPHOBI C
Hel

6.3

Mertonpl u3ydeHHs MakpolBosouuu. llaneoHTonoruueckue MeTonbl u3ydeHHs sBomronuu. [lepexoansie Qopmbl U
(duoreHeTHYECKUE PSSl OPraHU3MOB.

buoreorpapuueckue Meronpl u3zydeHus sBoirouuu. CpaBHeHue ¢iaopel M (ayHbl MAaTEPUKOB U OCTPOBOB.
buoreorpapuyeckue obnactu 3emau. Buabl-sHIEMUKH U PETTUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(OJOTHYECKHME METOJbl HW3Y4YEeHUs OHBOJIOUMU. ['eHeTHueckne MeXaHU3MbI
SBOJIIOIIMM OHTOT€HE3a U MOSBJIECHUS YBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrHMUHbIE U aHAJIOTUYHbIE OpraHbl. PyauMentapHbie
opraHbl U aTaBU3Mbl. MoJEKyJIIpHO-TeHETUYECKHe, OMOXUMUYECKHE W MAaTeMaTH4YEeCKHEe METOJIbl M3YYEHHs 3BOJIOLHUU.
['omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTaIl{ U SBOJIIOLMSI TEHOMOB.

OO06mme 3akOHOMEpPHOCTH (MpaBmiia) HBoNOIMK. HeoOpatumocTs sBoonmK. AmantuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB 3BOIOIUHI




6.4

Hayunble rumotessl NPOMCXOXKIEHHUS KHU3HUM Ha 3emiie. AOuoreHe3 W maHcrepmus. JloHaydHbIe MpEACTaBICHUS O
3apOKICHUM KHU3HU (KpealMoHHU3M). ['unore3a mOCTOSSHHOTO CaMO3apOK/IEHUs KU3HU U e€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxkaeHne )KU3HU U aCTPOOHOIIOTHS.

OcHoBHBIE dTallbl HeopraHuueckod spoitonuu. [lmanerapHas (reojorumyeckasl) HBOJIOLMS. XUMHUYECKas SBOIOIUS.
AOHWOTEeHHBIN CHHTE3 OpraHWYeCKHuX BelecTB u3 Heoprannueckux. OneiT C. Mustepa u I'. FOpu. O6pa3oBaHue moaumMepoB
n3 moHoMepoB. KoanepBatHas runote3a A.M. OmapuHa, runore3a nepBuvyHoro OympoHa [[x. XoinjgelHa, reHEeTHYECKas
runote3a . Mémrepa. Pubosumel (T. Yek) m rumore3a «vupa PHK» V. I'mnbGepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHHUE MTPOTOKIIETKH.

HcTopus 3emnu u MeToasl €€ nuzydyenus. MickonaeMple opranndeckue octaTtku. I'eoxpononorus u e€ Meroibl. OTHOCUTENbHAs
1 a0COIIOTHAsA reoXpoHoorus. ['eoxpoHonornueckas 1Kasa: S0HbI, SPbl, HEPUOJIBL, TTOXH.

Hauanpupie aTambl opraHudeckod sBoironuu. [losBieHHe W SBONIONMS TEPBBIX KIETOK. DBOJIONUS MeTaboIu3Ma.
BosHukHOBeHHE TepBbIX dKocucTeM. CoBpeMeHHbIe MUKPOOHBIE OMOIMIEHKHM KaK aHaJor MEepBbIX Ha 3eMje COOOIIECTB.
Crpomatonutsl. [IpokapuoThl U 3yKapuOTBHI.

[TpoucxoxaeHue 3yKapuoT (CHMOMOTreHe3). DBOIIOIMOHHOE MTPOUCXOKICHHE BUPYCOB. [IponcxoxkaeH1ne MHOTOKIETOUHBIX
OpraHu3MoB. Bo3HUKHOBEHNE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl HBONIOLNMK BBICIINX pacTeHuidl. OcHOBHBIE apomopdo3bl pacTeHui. BbpIxon pacTeHmii Ha cymry.
[TosiBneHne copoOBBIX pacTeHU U 3aBOeBaHME UMU cylIl. CeMeHHbIe pacTeHus. [[poucxoxaeHue NBETKOBBIX PACTEHHIA.
OcHOBHBIE 3Tallbl SBOJNIOIUH KUBOTHOrO Mupa. OcHOBHBIE apoMop(do3bl KMBOTHBIX. Bennckas dayna. KemOpuiickuit
B3pbIB — IOSIBIICHUE COBPEMEHHBIX THUMNOB. llepBhie XOpmoBble XKUBOTHBIE. JKH3Hb B BOJAE. DBOJNIOLUSA IMO3BOHOYHBIX.
[Tpoucxoxaenue ampuoduii u pentuinid. [Ipoucxoxaenne muekonutamux U ntull. [IpuHmmn xiarodeBoro apomopdosa.
OcBoeHne 6eCIO3BOHOYHBIMU M TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne »xu3HM Ha 3emiie MO 2paM W TEpUOAaM: apxeil, MpoTepo30l, Maneo30il, Me3030U, KaiiHo30i. OOmas
XapakTepUCTUKA KJIMMAaTa U TeOJIOTMYEeCKUX TmporeccoB. [losBieHre #  pacuBEeT XapakTEPHBIX OPraHU3MOB.
Yrineobpa3zoBaHHUE: €0 YCIOBUS U BIHMSHHE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUST — 3KOJIOTMUECKHE KpU3UCHhl mponuioro. I[IpuymHBl M CHEACTBUS MAaCCOBBIX BBIMUPAHMI.
CoBpeMeHHBIN YKOJIOTUYECKUI KPU3UC, €T0 0COOCHHOCTH

6.5

Paznenbr u 3amaun anTpornonoruu. Meroasr anTpornoiorud. CTaHOBIECHUE MPEICTABICHUNA O MPOMCXOXKICHUH YEIOBEKa.
CoBpeMEHHbBIC HAYIHBIC TEOPUH.




CXO0ACTBO 4eloBeKa ¢ KMBOTHBEIMHM. CHCTeMaTHYECKOE IIONOKeHHE dYeaoBeka. CBHUIETENbCTBA CXOACTBA 4YEIOBEKA C
JKUBOTHBIMHU: CpPaBHHUTEIbHO-MOp(dooruueckue, SMOpPUOJIOTHYECKUE, (HU3UOJIOTO-OMOXUMHYECKUE, TIOBEJICHUCCKHE.
OTanyms 4eynoBeKa OT )KUBOTHBIX. [IpAMOX0KIEHIE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta
Y BTOPOM CUTHAJIbLHOW CUCTEMBI.

JBwxkymme cuibl ((hakTopbl) aHTpOIIOreHe3a: OuoIorndeckue, conuanbabie. COOTHONMEHNE OMOIOTHYECKUX U COITMATbHBIX
(aKTOpOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaIUU AHTPONOreHe3a. ABCTPAIIONIUTEKN — JBYHOTHE MPEKH JItoAeH. UenoBeK yMenblid, IepBble N3rOTOBICHUS
opynuii Tpyna. YenoBek MpsAMOXOASIIMNA U MEPBBIA BBIXOJ JroAeH 3a mpenensl Adpuxu. YenoBek reiaenbOeprckuii —
o0l MpenoK HeaHJepTaIbCKOTO 4YellOBEKa M 4YelOBeKa pa3yMHoro. YenoBek HeEaHAEPTANbCKUM Kak BUI JIHOJCH
XOJIOIHOTO KJMMaTa. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIA, JIEHHCOBCKHM 4YeJIOBEK, OCBOEGHHE KOHTHHEHTOB 3a
npeaenamMu AQppukwu.

DBOJIOIUS COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBI OTOOp B MOMyMALMAX 4YeloBeka. MyTallMOHHBIA Tpolecc |
nonumMopdusm. [lonymsiuonHsie BOJIHBI, Apeiid TreHoB, Murpanus u «3QpQGexkT oCHOBATENS» B MOIMYIALUIX COBPEMEHHOTO
yeJIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bompmme pacel: eBponeoujgHas (eBpa3uiickas), aBCTpalO-HErPOHIHAS
(9KBaTOpHAalibHAs), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHCKast). BpeMs u myTu pacceneHus 4eloBeKa Mo riaHeTe. EMuHCTBO
yenoBeuecknx pac. HayuHas HecoCTOSATENbHOCTh pacu3Ma. I[IpucrmocoOlIeHHOCTh YenoBeKa K pPa3HbIM YCIOBHUSM
OKpYyXarolie cpenbl. BiusHue reorpadudeckoii cpensl u aperida reHoB Ha MOpGhOIOTHIO U (PU3HOTOTHIO YeTTOBEKa

DKOCHUCTEMBI U npucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBA3b 3KOJOTUH C IPYTUMH HayKaMHU.
Mertoas! skonorun. IloneBbie HaOMOAEHUS. DKCIIEPUMEHTHI B AKOJIOTHH: TPUPOAHBIE U 1abopaTopHble. MoenupoBaHe B
9KOJIOTMH. MOHUTOPHHT OKPY>KaIoLeH CpeJibl: JTOKAIbHbIN, perHOHAILHBIN U I1100aTbHbIH

7.2

Okosyorudyeckre (QakTopbl U 3aKOHOMEPHOCTH MX JAeiictBus. Knaccudukanus skonornyeckux (GpaxTopoB: aOHOTHYECKHE,
Ouotuyeckue, aHTpororeHHsie. OOIIMEe 3aKOHOMEPHOCTH JAEUCTBUA SKosnoruueckux ¢akropon. IlpaBuno munumyma (K.
[Mmnpenrens, 10. JInbux). TonepaHTHOCTb. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢akrtoppl. CBeT Kak skojornyeckuil akrop. JleficTBHE pa3HBIX YYacTKOB COJHEYHOTO CIEKTpa Ha
OpraHU3Mbl. JKOJOTMYECKHE TPYNIbl PACTEeHUH M >KMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CurHajipHasi poyib CBETa.




DoTONEPUOAU3M.

Temmneparypa kak 3kosnorudeckuii daxkrop. JleiicTBue Temmneparypsl Ha opraHu3Mbl. [[OHKUIIOTEpMHBIE U TOMOMOTEPMHBIC
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxnocts kak skonormueckuid gaxrop. IIpucnocobnenus pacteHuil K noanepxanuio BogHoro Oananca. Knaccudukanus
pacTeHuil o oTHoOIIEHUIO K Boje. [Iprucnocobaenns KUBOTHBIX K H3MEHEHHIO BOAHOTO PEKHUMA.

Cpeapl  oOWTaHUsS  OpPraHU3MOB:  BOJHAs,  HA3E€MHO-BO3JYILIHAs, [IOYBEHHAas, [IyOMHHAas  MOJNOYBEHHa,
BHyTpuOpranu3dMeHHas. OU3NKO-XUMUYECKHE OCOOEHHOCTH cpell 0OuTaHusi opraHu3MoB. [Ipucrnocobenus opraHu3MoB K
JKU3HU B Pa3HBIX cpeax.

buonornueckue putmbel. BHemnune u BHyTpeHHHE puTMbl. CyTodyHBIE M TOAMYHBIE PUTMBL. [IpHcOCOOIEHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HU.

Kuznennsle ¢popmbl opranu3moB. [lonstue o xu3zHeHHoi dopme. JKuzHeHHbIe POPMBI pacTECHUI: JepeBbsl, KyCTapHUKH,
KYCTapHUYKH, MHOTOJICTHHUE TpPaBbl, OJHOJETHHUE TpaBbl. Ku3HEHHBbIE (DOPMBI KUBOTHBIX: THIPOOHMOHTHI, T€OOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnueckue Qaxtopsl. Buasl 6MOTHYECKUX B3aMMOJCHCTBUI: KOHKYPEHIUS, XUIHUYECTBO, CUMOHMO3 U €ro (HOpMEIL.
[TapasuTtu3M, Koomepamusi, MyTyaliu3M, KOMMEHcCalIW3M (KBapTHPAHTCTBO, HaxjeOHuuecTBo). Herpoduueckue
B3aMMOJIeHCTBU (Tonnueckue, hopuueckue, padpudeckue). 3HaueHnEe OMOTUYECKUX B3aUMOJICHCTBUN IS CYIIECTBOBAHHUS
OpraHu3MoOB B cpeie ooutanus. [[pMHIINUIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

OKOJIOTUYECKHE XapaKTepUCTUKU nomyisiiuu. [lomynsauus kak Ouosjoruueckas cucrema. Poiib HEOIHOPOAHOCTH CpEIbl,
¢uznueckux OapbepoB MU OCOOEHHOCTEH OMOJIOrMM BHUJOB B (POPMHUPOBAHUH NMPOCTPAHCTBEHHOM CTPYKTYPHI MOITYIISIIHMA.
OcHoBHbIE MOKa3aTeNU MOMYJSALUUN: YUCIECHHOCTD, IJIOTHOCTh, BO3pAcTHAs U IMOJIOBasi CTPYKTYpa, pPOKIaeMOCTb, IPUPOCT,
TEMII pOCTA, CMEPTHOCTb, MUTPALUS.

OKkosiorudeckasl CTpykrypa nomyisuuu. OLeHKa YWCIECHHOCTH NOMyNsauuu. J[MHaMuKa MONyJsIMM M €€ Peryisiius.
brotnuecknii NOTeHIMAT MONYJIANUU. MOeIupoOBaHNe THHAMMUKHU MOMYJSIUU. KpuBble pocTa YNCIEHHOCTH HOIYIISIUU.
KpuBble BeDKMBaHUS. Perymsius 4ucIeHHOCTH MOMYJSIUM: poib (GaKTOpOB, 3aBUCAIIUX U HE 3aBUCAIIMX OT IUIOTHOCTH.
DKkojoruyeckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Hume Buga. MecrooOutanue. MHoromepHass Monenb dKkonoruueckod Humwm JIx.M.
XarunHcoHa. Pazmepsl sxonorndeckoit HUIM. [loTeHnmanbHas u peain3oBaHHAs HULIM.

Bun kak cucrema momynsiuil. Apeansl BHAOB. BuIbl M HMX KU3HEHHBbIE CTpaTeruu. 3aKOHOMEPHOCTH MOBEACHUS U




MI/Il"paHI/Iﬁ JKHBOTHBIX. brojiorndyeckne nHBa3uu JYXXCPOJHBIX BUJI0B

7.4

CoobmectBa opranu3moB. buorieno3 u ero cTpykrypa. CBs3u MEXIy OpraHu3MaMyd B OHOLIEHO3€. DKOCHUCTEMa Kak
otkpeitasi cucrema (A./x. Tencnu). @yHKUMOHANBbHBIE OJOKM OPraHM3MOB B SKOCHCTEME: HMPOAYLEHTHI, KOHCYMEHTHI,
penyuentsl. Tpodudeckue ypoBHu. Tpoduueckue nenu u cetd. AOuoTHueckue Onoku dKkocucteM. [1ouBBI M Wbl B
sKocucTeMax. KpyroBopoT BelecTB U IOTOK PHEPIHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIH SKOCUCTEMBI. bruomacca 1 mpoayKius. DKOJIOTHYeCKUe IMUPaMH/Ibl YUCeN, OMOMACChl U SHEPTHH.
HanpaBnenHnbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccud. [lepBUUHBIE W BTOPUYHBIC CYKIIECCHH M WX TPHYUHEIL
AHTpoONOreHHsle BO3iecTBUS Ha cykueccuu. KinumakcHoe cooOuiectBo. bruopasHooOpasue 1 mojsHoTa KpyroBopoTa BELIECTB
— OCHOBA YCTOWYHMBOCTH COOOIIECTB.

[lpupomHble  SKOCHUCTEMBI.  AHTPONOT€HHBIE  OKOCHCTEMBI.  Arposkocucrema. ArpoueHo3. Pazmmums  mexay
AQHTPOIIOTEHHBIMHU U IPUPOAHBIMH IKOCHCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMIOHEHTH ypOoakocucteM. ['oposackas ¢iopa u ¢dayna. CHHaHTpONH3aKs TOPOACKOH
¢daynbl. buosnornueckoe M X03s1CTBEHHOE 3HAYEHHE arpO’KOCUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJIECTBUI OPraHU3MOB B JKOCHCTEMAX.

[TepeHoc PHEPTUU M BEUIECTB MEXKIY CMEKHBIMH SKOCHCTEMAaMH. Y CTOHYMBOCTh OPTaHW3MOB, MOMYISIUN M SKOCHCTEM B
YCIIOBHSX €CTECTBEHHBIX M aHTPOTIOT€HHBIX BO3JICHCTBUI

7.5

buocdepa — obmennanerapHas 000104ka 3eMiIH, TJe CyIIECTBYET WM CyIIeCTBOBaNa u3Hb. Ydyenue B.W. Bepraackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUsI Onocteprl. OcobeHHOCTH Omocepsl Kak Io0aTbHON SKOcHCTeMBl. J[uHamuueckoe
paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB U OMOreOXUMHYECKHE IIUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTS SIBICHHUIN B
6uocdepe.

3onanpHOCTE Ouocepbl. [lonstHe o Omome. OCHOBHBIE OHMOMBI CYyIIM: TYHIpPA, XBOWHBIC Jieca, CMEIIAHHBIE W
IIMPOKOJIMCTBEHHBIC JIeCa, CTENH, CABaHHBI, ITyCTBIHU, TPOIHMYECKHE Jieca, BBICOKOTOpPbs. KiMMaT, pacTHTENbHBIA WU
KMBOTHBIA MHP OMOMOB CYIIIH.

CtpyKTypa 1 GYHKIHSI )KHBBIX CHCTEM, OIICHKA HX PECYPCHOT0 MOTEHIUANIA U OnocepHbIX QyHKIMI

7.6

DKOJIOTHYECKHE KPU3HUCH M MX MPUYHHBL. BoznmelicTBre uenoBeka Ha 6uocdepy. 3arps3HeHne BO3AyIIHON cpeabl. OxpaHa
BO3/lyXa. 3arpsi3HeHHE BOJHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3MeHeHue kinmara.




AHTpPOIIOT€HHOE BO3/ICHCTBHE HA PACTUTEIbHBINA U KUBOTHBIN MUp. OXpaHa pacTUTEIHLHOTO U KUBOTHOTO Mupa. OCHOBHbBIE
MIPUHIUIIEI OXpaHbl puposl. KpacHsie kauru. Ocobo oxpansemsie npupoanbie Tepputopun (OOIIT). borannueckue campl
Y 300JI0TUYECKHE MMapPKU.

OcHOBHBIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHS 4YeJlOBEYeCTBA M NpUPObl. PannoHanbHOE NPUPONIONOIL30BAaHUE U
COXpaHEeHHEe OMOJOTHYECKOro pa3Hoo0pasus 3eMiu
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