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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHOMY nipeamety «buonorus» (manee - Ouonorusi) Ha
ypOBHE cpeqHero obimiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBannu B Poccuiickoii
Oeneparun», GI'OC COO, Konnenuuu npenogaBaHus y4eOHOro MpeaMmera
«buonorusi» M OCHOBHBIX TMOJOXKEHUN (deneparbHON paboueid MmporpaMMbl
BOCTIUTAHUSI.

Cornacuo momnoxkenusm ®I'OC COO npodunbHbie ydeOHBIE MPEAMETHI,
u3ydaeMbie Ha YrJIyOJIEHHOM YpOBHE, SBISIIOTCS criocoboM muddepenimanuu
o0y4eHHUs Ha YpOBHE CpeaHero odiiero oOpa3oBaHUs U MPU3BAHBI 00ECIICUUTh
MIPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM, CPEIHHM OOIIUM, CPETHUM
npodeccuoHANbHBIM M BBICIIMM 00pa3oBaHveM. B To ke Bpemsi KaXIbld U3
ATUX YYEOHBIX NPEAMETOB JOJDKEH OBITh OPHUEHTHUPOBAH HA MPHOPUTETHOE
pelieHre  00pa3oBaTelIbHBIX, BOCIUTATEIBHBIX W  Pa3BUBAIOLIUX  3a]ady,
CBSI3aHHBIX C MpodOpUEeHTAIMEN 00yJaIOIUXCs U CTUMYJIUPOBAHUEM HMHTEpeca
K KOHKpPETHOM 00JacTd HAy4dHOro 3HaHWs, CBSI3AHHOTO C OWOJOTHEH,
MEIUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma mo yueOHOMY TipeameTy «buosorus» AaéT mpencTaBiIeHHEe O
e W 3aja4ax M3ydeHus ydyeOHoro npeamera «buonorus» Ha yrinyOonEHHOM
ypOBHE, OmpeesseT o0sa3aTebHOe (MHBApUAHTHOE) MPEIMETHOE COJIEPIKaHUE,
€ro CTPYKTYpUpOBaHUE MO paszjiesiaM M TEeMaM, PaclpeesieHHe IO Kiaccam,
PEKOMEHyeT TMOCIeI0BATeILHOCTh U3YUCHUSI YI4EOHOTO MaTepualia ¢ yud&éToM
MEXIPEIMETHBIX W BHYTPHITPEIMETHBIX CBSI3€H, JJOTHKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme 1o Ouonoruu
peaii30BaH TPUHIIUI MPEEMCTBEHHOCTH C WM3y4EHHUEM OHMOJIOTMM Ha YPOBHE
OCHOBHOTro oOmero oOpa3oBaHus, Ojarojaps 4YeMy MpOCMaTpUBAECTCS
HaIlPaBJICHHOCTh HA TIOCIENAYIONIEe pa3BUTHE OHWOJOTUYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS,
AKOJIOTUYECKOTO MBIIUIECHUS, TMPEACTABICHUNA O 3J0pOBOM OOpa3ze *KU3HH, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKPYXKAIIIeH MpupoaHoil cpeae. B
mporpaMMe Mo OMOJIOTHU TaK)Ke MOKAa3aHbl BOBMOXXHOCTH y4EOHOTO IMpeaMeTa
«buonorusi» B peammsanuu TpeOoBanuii PI'OC COO K MIIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOyYeHUsS U B
(OpMHUpPOBAaHUU OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIBHONW JIEATCITHLHOCTH
00y4JaromMXCsA MO OCBOSHHUIO COJECpkKaHUS OMOJOTHYECKOro 0o0pa3oBaHUsS Ha
YPOBHE CpeJTHEero 00111ero o0pa3oBaHusI.

YueOubii mpeamer «buonorus» Ha ypoBHE cpeaHero  oOIero
oOpazoBaHus 3aBepliaeT OWONOTHYECKOe oOOpa3oBaHHWE B  IIKOJIE H



OpPUEHTHUPOBAH Ha PacHIMpPEHUE U YIIyOJeHHe 3HaHUN O0y4aroluXcsl O KUBOM
MPUPOJIE, OCHOBAX MOJEKYISAPHOH M KJIETOYHON OHMONOrvM, 3MOpPUOJIOTUU U
OMOJIOTUU PA3BUTHUS, T€HETHKHU, CEJEKIUH, OMOTEXHOJOIMH, 3BOJIOLUOHHOIO
YYEHHS U 3KOJIOTHH.

N3yuenne yuebHoro mpeamera «buonorus» Ha yrayOJneHHOM YpOBHE
OPUEHTUPOBAHO Ha IMOATOTOBKY OOYYAIOIIMXCS K MOCIEIYIOIIEMY MOJYy4YEHHUIO
OMOJIOTMYECKOTO  00pa30oBaHMs B By3aX M  OpraHu3alMsiX CPEIHEro
npodeccuoHanpbHOro oOpazoBanusi. (OCHOBY €ro COJACpXKaHUsSI COCTaBIISET
cucreMa OMOJIOTMYECKUX 3HAHUMU, MONTYUYEHHBIX MPU U3y4YEHUH 00Y4aroIUMHUCS
COOTBETCTBYIOILIMX CHCTEMAaTHMUYECKUX pa3JeioB OHOJIOTMM Ha YpOBHE
OCHOBHOTO 001mero obpa3oBanus, B 10—11 kiaccax 3Tu 3HAHHUS TOIYYAIOT
pa3Butue. Tak, paciupeHsl U yriryOJIeHbl OMOJIOTUYECKHUE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  ueJoBeKa,  OOIIMX
3aKOHOMEPHOCTSIX ~ JKM3HHU, JIONOJHUTEIHHO BKJIIOYEHBI  OHMOJIOTHUYECKHE
CBEJCHUS TPUKIAJHOIO M TOUCKOBOIO XapakTepa, KOTOpPblE MOXKHO
WCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl TOCJEAYIOIIEro BbIOOpa Mpodeccuu.
Bo3MoxkHa Takke MHTErpamus OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOLUIUMU
3HAaHUSMH, TIOJYYCHHBIMU OOYYAIOIIUMHUCA TPU U3YUYeHUU (PU3UKH, XUMHH,
reorpauu 1 MaTeMaTHKHU.

CrtpykTypa mporpaMMbl 1o y4deOHoMy mpeametry "buosorus" oTtpaxaer
CHUCTEMHO-YPOBHEBBI M SBOJNIONMOHHBIA MOAXOJBl K M3YYCHHUIO OWOJIOTHH.
CornacHO MM, HU3y4alOTCS CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aI[iH, IBOJIOIUU OPraHUIECKOT0 MUpa
Ha 3emiie, COXpaHEHUS OWOJIOTMYECKOro pa3HooOpasus rmiaHeThl. Tak, B 10
KJIacCe M3Y4yalOTCS OCHOBBI MOJIGKYJSIPHOH W KJIETOYHOM Ouonoruu,
AMOPHUOJIOTUU U OUOJIOTUM Pa3BUTHSI, TEHETUKHU U CEJIEKI[UU, OMOTEXHOJIOTUU U
CUHTETUYECKOM OWOJIOTUH, AaKTyaJH3upYIOTCS 3HAHHUA OOYy4alouIuxcs II0
OoTaHuKe, 300JI0TMH, aHatoMuu, (usmonmornu uyenoeka. B 11 kmacce
M3Y4aloTCs SBONIIOIIMOHHOE YUE€HHE, OCHOBBI IKOJIOTUU U yUeHHE 0 brocdepe.

YueOuplii npenmer «buonorus» Tpu3BaH 00€CHEYUTh OCBOCHHUE
o0yyarouMucss OMOJIOTUYECKMX TEOpPUH M 3aKOHOB, WJEH, NPUHLUIIOB U
MpaBWJI, JEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HaHUH O CTPOEHUH, MHOI000pa3uu U 0OCOOEHHOCTAX KJIETKU, OPraHu3Ma,
MOMYJISAMY, OMOIIEHO3a, SKOCUCTEMBI, O BBIAAIOIINUXCS HAYYHBIX JOCTHKCHHUSIX,
COBPEMEHHBIX  HCCJIEOBAHUSAX B  OWMOJNOTUM, TPUKIAAHBIX  acHeKTax
OMONOrMYecKux 3HaHuWW. [l pa3BuTHS U TOJAEp)KAHUS  UHTepeca
oOydaromuxcs K  OHMOJIOTMM  HapsAQy CO  3HAUYUTEIbHBIM  O0OBEMOM
TEOPETUYECKOr0 MaTepualia B COJEP)KaHUU TPOrpaMMmbl MO OHOJOTUU



IPEIYCMOTPEHO 3HAKOMCTBO C HMCTOpUEN CTAHOBJIEHMSI WM Pa3BUTUSA TOW WIIU
WHOM 00JacTh OMONOTWH, BKJIAIOM OTEUECTBEHHBIX U 3apYOC)KHBIX YUEHBIX B
pelleHNe Ba)KHEUITNX OMOIOTMYECKUX U SKOJIOTMUYECKUX IIPOOIIEM.

enr wu3yuenus ydeOHoro mpenmera «buonorus» Ha yriayOoJaEHHOM
ypOBHE —  OBJaJeHHWe OOYy4YaAIOUIMMHUCS 3HAaHUSAMH O  CTPYKTYPHO-
(YHKIIMOHAIBHOM  OpraHM3alMy  KUBBIX CHUCTEM  pa3HOro0 paHra u
nproOpeTeHne YMEHHUI HCIIOIb30BaTh ATH 3HAHUS B (POPMUPOBAHUH UHTEpECa K
onpenenéHHoON o0nactu TPodhecCUOHATBHOM ACSITENIbHOCTH, CBSI3aHHOM C
Ouonoruer, WM K BBIOOPY Y4eOHOro 3aBeNeHUS JUId MPOJOJDKEHUS
OMOJIOTNYECKOT0 00pa30BaHMUS.

Hoctmxenne 1enu wusydeHus ydeOHoro mpeamera «buomorus» Ha
yrJ1yOJIEHHOM YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOINX 3a4au:

OCBOCHHE OOYyYalOIMIMMHCS CHCTEMbl OWOJIOTMYECKUX 3HaHHWil: 00
OCHOBHBIX OHOJIOTUYECKMX TEOpPHUSAX, KOHILENIUIX, THUIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTAX U IpaBWIAX, COCTABIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0O KapTUHY MHpa; O CTPOCHHHU, MHOTOOOPa3MH € OCOOEHHOCTSIX
OMOJIOrMYeCKUX cHucTeM (KJEeTKa, OpraHu3M, MOMYNALHUs, BHUJ, OHMOreOLEHO3,
Oouocepa); O BBIIAIOIIMXCA OTKPBITUSAX U COBPEMEHHBIX MCCIEAOBAaHUSAX B
OMOJIOTHH;

O3HAKOMJICHHE OOYYalolMXCs C METOJAAMM IO3HAHUS >KMUBOW HPUPOIBI:
UCCIIEIOBATEIbCKUMHU METOJIaMH  OHUOJIOTMYECKUX HayK (MOJIEKYJISIpHOU H
KJIETOYHON OMOJOTHUH, SMOPHOJIOTHM U OWOJNOTHH pPAa3BUTHUS, TEHETUKH U
CEeNEKIIUY, OWOTEXHOJIOTUM W CHHTETUYECKOW OWOJIOTHH, TMajJeOHTOIOTHH,
HKOJIOTHH); METOJaMH  CAMOCTOSTEJIBHOIO MPOBEACHHUS  OHOJIOIMYECKUX
UCCIIEZIOBaHUN B JlabopaTopuu W B mpupoae (HaOmoJaeHue, H3MEpeHue,
AKCIIEPUMEHT, MOJIETIMPOBAHUE);

OBJIQJICHHE OOYyYAIOIIMMHCS YMEHHUSMH: CaMOCTOATEIbHO HAXOAMTb,
aHAJIM3UPOBATh U UCIIOJIB30BaTh OMOJIOIMUECKYI0 MH(OPMAIUIO; MOJIb30BaThCS
OMOJIOrMYECKON TEPMUHOJIOTHENH U CHMBOJHMKOW; YCTaHABIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJOTUHM M COLMAIBbHO-)KOHOMHUYECKHMMH U 3KOJIOTHUYECKUMU
npobjieMamMy 4YelIOBEUYECTBA; OLIEHWBATH IOCIEICTBUS CBOCH JAEATEIbHOCTH I10
OTHOIICHUIO K OKPYKAIOIIEH MNpUPOAHOU cpele, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYKAIOLIUX JOAEH; OOOCHOBBIBAaTH M  COOJIOJAATh MEpbI
npo(UIaKTUKN UHPEKIUOHHBIX 3a00J7€BaHUM, MpaBuja MOBEACHUS B IPHUPOJE
U oOecriedeHus  0€30MACHOCTH  COOCTBEHHOM  JKHU3HENEATENILHOCTH B
Ype3BbIYAMHBIX  CUTYyalMsIX TPUPOJHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepH30BaTh COBPEMEHHBIE HaAyUYHbBIE OTKPBITHS B 00J1aCTH OMOJIOTH;



pazBuTHEe Yy OOYYalOUIUMXCS  MHTEIUICKTYalbHBIX U TBOPUECKHUX
CIOCOOHOCTE B TMpOIeCCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSAMU U
COBPEMEHHBIMU HUCCIICIOBAaHUSIMU B OWOJIOTHH, pPEIIaeMbIMH €10 IpodiemMami,
METOJ0JI0THeN OMOJIOrNYECKOTr0 UCCIIEI0BaHUS, POBEICHNUS
OKCIIEPUMEHTAIBHBIX ~ HCCIICIOBAHHUM, pemeHus OWONIOTMYecKUX  3ajad,
MOCITUPOBAHUS OMOJIOTMYSCKUX OOBEKTOB U MPOIECCOB;

BOCTIMTAaHUE Y 00YUYaIOIIUXCs [ICHHOCTHOT'O OTHOIIEHUS K )KMBOW MPHUPOJIE
B IICJIOM W K OTICIbHBIM €€ OOBeKTaM | SBICHUSAM; (HOpPMHpPOBAHUE
HKOJIOTUYECKOM, TEHETHYECKON I'paMOTHOCTH, OOIIEH KyJIbTyphl MOBEICHUS B
IPUPOJIC; UHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUK;

npuoOpeTeHne O00YyJarOMMMHUCS KOMIIETEHTHOCTH B PalldOHAIHLHOM
IPUPOIONOJIb30BAHUU (COOJIIO/IEHUE TPaBUJ MOBEJAEHUSI B MPUPOJIEC, OXPAHBI
BUJIOB, JKOCHUCTEM, Owmocheprl), COXpaHCHHH COOCTBEHHOTO 3J0POBbSI U
3MI0pOBbSl  OKpYXalIIUX  Jiojed  (coOmoaeHuss Mep  NpodUIaKTUKH
3a0oneBaHuii,  obOecrieueHne  OE30MACHOCTH  JKU3HENEATEIIbHOCTH B
YpEe3BBIYAHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
UCIOJIb30BaHUS OMOJOTHYECKUX 3HAHUN U YMEHHUH B TOBCETHEBHOM JKU3HU;

CO3IaHHE  YCIOBUM JJIi  OCO3HAHHOrO  BbBIOOpa  OOydarOLIUMHUCH
VHIUBUIYAITbHOU o0pa3zoBaTeIbHOMN TPACKTOPUH, CIIOCOOCTBYIOIIECH
nocjienyromeMy npopecCHOHaIbHOMY CaMOOIIPEAETIEHUI0, B COOTBETCTBUU C
WHIUBUTyaTbHBIMU UHTEPECAMH U IMTOTPEOHOCTSIMU PETHOHA.

OOmree 4YucCiIoO 4YacoB, OTBEACHHBIX Ha U3y4eHHE OHMOJOTMH Ha
yriyOJICHHOM YPOBHE CpeIHero ooiero odpazoBaHus, coctaBisier 204 yaca: B
10 kmacce — 102 uvaca (3 yaca B Hepemo), B 11 kimacce — 102 ygaca (3 yaca B
HEJIEITIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEJCTB OOYUCHHUST OMOJIOTUH
OCYILIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COAEP)KaHUsl U HAIPABIEHHOCTU Ha
IPOJODKEHHE OHOJOTUYECKOro O00pa3oBaHUs B OpraHU3alUsX CpPeIHEro
po(heCCUOHATIFHOTO U BBICIIET0 00pa30BaHMs.

OOs3aTenbHBIM YCIOBUEM NpPH OOy4YE€HUH OHMOJIOTMM HA YriyOJIEHHOM
YpOBHE SIBJISIETCS MPOBEJACHHUE JTAOOPATOPHBIX U TMpakThuueckux padot. Taxxke
ydyacThe  OOydJaromuxcsi B BBIIOJHEHWH  MPOEKTHBIX W y4eOHO-
UCCIIEIOBATENbCKUX PAa0OT, TEMaTUKAa KOTOPBIX ONPEACNIAECTCS YUYHUTEIEM Ha
OCHOBE HMEIOIIUXCS MaTepuajJbHO-TEXHUYECKUX PECYpCcOB U  MECTHBIX
IIPUPOIHBIX YCJIIOBHUM.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Conepxanue nporpamMMel, BBIJIETIEHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY
rocyaapcTBeHHo utoroBoit arrecrauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemenHasi Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wucropus
pa3BuTusl OuWosioruu. buonormdyeckrue Hayku W U3ydaeMble UMU TPOOJIEMBI.
@yHIaMEeHTalbHbIE, MPUKIAJHBIE W TOUCKOBBIE HAy4YHbIE HCCIEAOBAaHUS B
Oouomorumu.

3HaueHre Ouoiorud B (QOPMUPOBAHMM COBPEMEHHOM E€CTECTBEHHO-
HayyHOUW KapTuHbl Mupa. Ilpodeccun, cBs3anHbie ¢ Ouosnorueil. 3HaueHue
OMOJIOTUM B TPAKTUYECKON JESATEIBHOCTH 4YEJIOBEKA: MEIMIIMHE, CEIbCKOM
XO035IUCTBE, TPOMBIIIIICHHOCTH, OXpaHe MPUPO/IBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnuent, XK. b. Jlamapk, Y.
Hapeun, Y. I'apseir, I'. Mengens, B. . Bepnanckuii, 1. I1. Ilanos, U. U.
MeunnkoB, H. 1. Basunos, H. B. Tumodeen-Pecockuii, JIx. Yorcon, O.
Kpuxk, 1. K. benses.

Tabmumer u cxembl: «CBSI3b OMOJIOTUU C IPYTMUMH Haykammuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBbie cuctembl Kak mpeaMmeT u3ydeHuss Omosoruu. CBOWCTBA >KUBBIX
CHUCTEM: E€IWHCTBO XHUMHUUYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTb,
CJIOXKHOCTh U YIOPSJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHu3alusl,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alMi JKHUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIN,
TKaQHEBbIN, OPraHU3MEHHBIA,  MOMYJSALMOHHO-BUJOBOM,  3KOCHCTEMHBIN
(buoreonieHoTHYECKUM), OmochepHsbiid. [Iporecchl, MPOUCXOMS[IINE B KUBBIX
cuctemax. OCHOBHBIE TIpH3HAKH >KUBOTO. JKW3HB Kak (hopma CyIecCTBOBAHHUS
Marepuu. Hayku, wu3yyalomue KUBbIE CHCTEMbl Ha pPa3HBIX YPOBHAX
OpraHu3aluu.

N3ydenune xuBbIx cucteMm. Meroasl Ononorudeckoit Hayku. Habmonenue,
U3MEPEHUE, DJKCIIEPUMEHT, CHUCTEeMarh3auusi, wmeraaHanui. lloHstue o
3aBUCUMOM W HE3aBUCUMOM TiepemMeHHou. I[LmanupoBaHue sKCnepuMeHTa.
[locranoBka u nposepka runote3. Hynesas runoresa. [lonsitue BoIOOpKH U €€
JIOCTOBEPHOCTh. Pa3dpoc B Omosiormueckux MaHHBIX. OIEHKAa JOCTOBEPHOCTH



IIOJIyYCHHBIX PEe3yJIbTaTOB. [IpUUNHBI HCKaKEHUSI PE3YIbTATOB SKCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JlemoHcTpanuun

Tabmumer 1 cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HWY», «buonorumyeckue
cucrteMbl», «CBOMCTBA JKMBOW MaTepuu», «YPOBHU OpraHU3alUHd KABOU
npupoas», «CTpOEHUE KUBOTHOW KIIETKW», « TKaHU >KMBOTHBIX», «CHUCTEMBI
OpPraHoOB Y€JOBEUECKOro opranusmay, «buoreonenos», «buochepay, «Metosl
V3YUYCHUS )KUBOU MIPUPOABD.

O6opynoBanue: jabopatropHoe  00OpydOBaHWE I TPOBEACHUS
HaOII0ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «Jcnonb30BaHHE pPA3IMYHBIX METOJIOB MPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KJieTKu

Knerka — crpykTypHO-QyHKIIMOHANbHAS eauHHIa >KuBoro. Hcropus
oTkpeITHs KiIeTku. Paborel P. I'yka, A. JleBenryka. Knerounas teopust (T.
[lIBann, M. IlIneiinen, P. BupxoB). OCHOBHbIE MOJIO)KEHUSI COBPEMEHHOM
KJIETOYHOU TEOPUH.

Metoasl MOJNEKYISIPHOM U KJIETOYHOW OHMOJIOTMU: MHUKPOCKOIHUS,
xpomatorpadusi, 31eKTpodopes, METOa MEUYCHBIX aTOMOB, AuddepeHImaibHOe
LHEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uKrcuposanmvix
K1emok.  DIEeKTpoHHass  MUKpockonusa. Kougokanenas — mukpockonus.
Bumanvnoe (npustcusnennoe) usyuenue Kiemox.

JemoHcTpanuun

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. neiinen, P. Bupxos, K.
M. bap.

Tabmuupt U cxembl:  «CBETOBOM  MHUKPOCKOM»,  «DJIEKTPOHHBIN
MUKpOCKON», «cTopust pa3BUTUS METOIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKPOIIpENaparbl pacTUTENbHBIX,
KUBOTHBIX U OaKTEpUATbHBIX KIETOK.

IIpakTnueckas padora «l/3yueHne METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpacdus, snexkrpodopes, audpdepeHIuaIbHOEe IEHTPUPyrupoBaHue,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bonma u €€ ponbp Kak pacTBOpUTENI, peareHTa, y4acTue B CTPYKTYpPUPOBAHUU
KJIETKU, TeTUIOpEryasiiui. MuHepaabHbIe BEIIECTBA KIETKH, UX OMOJOrnYecKas
poJib. Posib KATHOHOB M aHMOHOB B KIJIETKE.



Oprannueckue BellecTBa KIETKH. buomorunueckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIM  cocTaB  0enkoB. CTPyKTypbl OE€IKOBOM  MOJICKYJIBI.
[lepBuunas cTpykTypa Oenka, MeNTHAHAs CBS3b. BTopuyHas, TpeTUYHAs,
yeTBEepTUYHAsA CTPYKTYphl. Jlenarypamus. CpoiictBa OenkoB. Knaccudukanus
OenkoB. buonornueckue PpyHkiuu 0enkoB. [lpuonul.

VYraeBoasl.  MoHOcaxapunbl,  AUCaxapujibl,  OJUrOocaxapuipl  H
nonucaxapuapl. OOmMN TIaH CTPOCHUS U (PUBMKO-XUMUYECKHE CBOWCTBA
yrieBoJoB. buosnorunueckue GyHKIUN YyTI€BOJOB.

Jlumuaer.  T'mapodunsHo-ruapodoOHBIE  cBoiicTBa.  Kiaccubukarms
aunuAoB. Tpuriuuepuabl, Gochoaunuasl, BOCKH, CTepouabl. buonornueckue
¢yuakuun aununoB. OOuIMe cBOCTBa OMOJOTHYECKHMX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TOTYITPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK nu PHK. CtpoeHue HyKIE€MHOBBIX KHCIIOT.
Hyxneoruapl. [Mpuniun kommieMentapaoctu. [Ipasuno Yapradda. Ctpykrypa
JNHK — nBoiiHas cnupaiib. MecToHaxoxJaeHue M Ouosorudeckue (QyHKIIUU
JAHK. Buner PHK. ®yukunu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Monekyie ATO.
buonornueckue pynkuun ATD. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIUU
B Kietke. /[[pyeue wuykneosuompughocpamor (HT®). CexBenupoBanue J[HK.
Memoowi eenomuku, mpancKpunmoMuKy, npomeoMuKi.

CrpykTypHas  Ouosorus: OnoxumMuyeckue U OuodpuznuecKue
UCCIIC/IOBAHUSA COCTaBa H TMPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYI.
Mooenuposanue cmpykmypol u @QYHKYuii OUOMONEKYT U UX KOMNJIEKCOS.
Komnviomepuwiti  Ousatin  u  opeanuueckuti cuumes OUOMONEKYI U  UX
HENnpUPOOHbIX AHATIO208.

JleMoHCcTpanuun

Iloprpersr: JI. Ilomuur, [Ix. VYorcon, ®. Kpux, M. VYwikunc, P.
®panknuH, @. Caurep, C. [Ipy3unep.

Hunarpammel:  «PacrpeneneHie XUMHYECKUMX 3JIEMEHTOB B  HEXKHBOU
npupoae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IPUPOIE.

Tabmumer u cxembl: «llepuoanueckas TabUIla XUMUYECKUX 3JIEMEHTOBY,
«CtpoeHune MoseKynbl BOAb», «BemecTBa B coctaBe oprann3mMoBy», « CTpoeHue
MOJIEKYJIBI Oeika», «CTPYKTYpbl O€IKOBOM MoJeKysbDy, «CTPOCHHE MOJEKYI
yrIeBoJaOB», «CTpoeHHe MOJNEKyd JIUNUI0oB», «HyKiIenHOBBIE KHUCIOTBI»,
«Ctpoenue monexkyinsl ATDO».

O6opynoBanue: XUMUYECKas 1Mocyia 1 000pyaoBaHue.

JlaGopaTtopHass paGora «OOHapyxeHue O€JIKOB ¢  IOMOIIbIO
KAQUECTBEHHBIX PEaKIU.



Jlaboparopnass padora «lccinenoBaHue  HYKIEHMHOBBIX  KHCIOT,
BBIJICTICHHBIX U3 KJIETOK Pa3TUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMH KJICTKH

Tunbr kjeTok: sykapuoTHueckas M Mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAJIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mnpokapuoTHUEeCKON KieTku. KilerouHas cTeHka OakTepuil u
apxeil.  OCOOEHHOCTH  CTpOEHUsI  TeTepoTpodHO M aBTOTPOQPHOU
IPOKAPUOTUUYECKUX KJIETOK. MecTO U pojib MPOKapuoT B OMOLIEHO3aX.

Crpoenne ¥ (QYHKIMOHUPOBAHWE  HYKAPUOTHUECKOHM  KIIETKH.
[Inazmarnyeckas MemOpaHa (mazManemma). CTpykTypa TjIa3MaTU4YecKOn
MeMOpanbl. TpaHcrmopT BemiecTB 4epe3 IUIa3MaTUYeCKyl0 MeMOpaHy:
naccuBHbIM (nuddysus, obneruénHas aud@ysus), aKkTUBHBIN (MIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcnopT). [lomynponumaemocts MemOpaHbl. Paborta
HATPUM-KAJIUEBOI'0 HAacoca. DHIOLMTO3: MHUHOLUUTO3, (aronurTo3. DK3OLHTO3.
Knerounas crenka. CTpykTypa ¥ (YHKIMH KJIETOUYHOM CTEHKH PaCTCHH,

rpu0OB.
[uromnasma. Iluto3onb.  Llurtockenmer.  JIBWKEHHE  IUTOILIA3MBI.
Opranounipt KJIETKH. OnnomeMOpaHHbIE OpraHoOU/IbI KJIETKU:

supomasMarndeckas cetb (JIIC), anmapar ['onbaku, JTU30COMBI, X CTPOCHHUE
u pyakuun. B3anmocBsi3p 0qHOMEMOpaHHBIX OpPraHoujioB KieTku. CTpoeHue
IPaHyJIAPHOTrO peTukyinyma. Mexanuzm Hanpasnenus oenxos 6 IIIC. Cuntes
pacTBOpuUMBIX O6erkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIil)
AHJOIUIA3MAaTHUECKUI peTukyiayM. CekpeTopHasi pyHKIus annapara [ oibaxu.
Moouguxayus 6erxos 6 annapame I onvooxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCHIOPT BEUIECTB B KIETKE. Bakyonum pacTUTENbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH: MHUTOXOHIPHUH, TUTACTHIBI.
IIpoucxosxcoenue  mumoxowopuu  u  naacmuo.  Cumobuocenez  (K.C.
Mepeowckosckuti, JI. Mapeynuc). CtpoeHue U (PYHKIIMM MUTOXOHJIPUN U
miactu. [lepBudHbIe, BTOPUYHBIC U CIOKHBIC TIACTUIBI (POTOCHHTE3UPYIOITUX
AYKapHOT. XJIOPOILIACTHI, XPOMOIUIACTHI, JICUKOIIACTHI BBICITUX PACTEHUU.

HememOpannble  opranoumbl  kinetku  CtpoeHne ®  (QyHKIHH
HEMEMOpaHHBIX  OpraHOUJIOB  KJIeTKu. Pubocombl.  [lpomescymounsvie
Gunamenmol. MukpopunameHTsl. Akmunosvie Mukpoguiamernmoi. MbllIeUHbIC
KJIETKU. AKMUHOBblE KOMNOHEHMbl HeMbluleYHbIX Klemok. MHKpOTpyOOUKH.
Knerounsiii  1nentp. CTpoeHHWE ¢ JBIKEHHUE IKIYTUKOB M  PECHUYEK.
MukpoTtpyoouku 1muTomnasMbel. LlenTpuons. berku, accoyuuposanHvle ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momopuvie benxu.



Anpo. Obonouka sipa, XpOMaTUH, KapuoIIa3Ma, SJIPBIIIKA, UX CTPOCHHUE
u (pyHKUUU. AnepHblid 0enkoBbld MaTpukc. [IpocTpaHCTBEHHOE PACIIOIOKEHUE
XpOMOCOM B HMHTEp(azHOM sijipe. Jyxpomamun u eemepoxpomamun. bemku
XpOMaTHHA — THUCTOHBL /J[uHamuka s0epHou 0007104Ku 6 mumo3se. SoepHulil
MpaHCnopm.

Knerounbie BkitoueHus. CpaBHUTENIbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHoT (pacTUTEIbHOM, JKUBOTHOM, TPUOHON).

JlemoHcTpan UM

[Toprpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHUE IYKapHOTHUUECKOW KieTku», «CTpoeHue
KUBOTHOM  KJeTKu», «CTpoeHue pacTUTENbHOM  KiIeTKn», «CTpoeHue
MHUTOXOHJIpUI», «SAapo», «CTpoeHne MPOKaPUOTUUECKON KIIETKN.

OOopynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOINpENapaThl PaCTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpENnaparbl OaKTepUaIbHBIX KIETOK.

JlaGopaTtopHas paOora «l3ydeHue CTpPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBONCTB KIETOYHOU MEMOpaHBD».

JlabGoparopHas pabora «lccnemoBaHue miazMoJin3a M JEIIIa3MOJIA3a B
PaCTUTEIBHBIX KIETKAX).

IIpakTtuyeckas padora «lV3yuyeHue [BUKEHUS IMUTOILUIA3Mbl B
PaCTUTENIbHBIX KIJIETKaX.

Tema 6. O0MeH BellecTB U MpeBpallieHHe IHEPTUU B KJIEeTKe

AccUMUTISALIAS U JTUCCUMUJISIMS — JBE CTOPOHBI MeTaboiu3ma. Turmsl
oOMEHa BemIeCTB: aBTOTPOHBIM W reTepoTpodHBIN. YdacTHe KHCIOpoaa B
OOMEHHBIX Mpoleccax. DHEPreTUYecKoe 00eCreYeHne KIIETKH: IMpeBpalleHue
AT® B o0meHHbIXx mporeccax. DepMeHTATUBHBIA XapakTep pPEaKIUi
KJIETOYHOro MeTabonm3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXAHHM3M
neiictBuss.  Kodepmentsl. Otinuusg  (EpMEHTOB OT  HEOPraHUYECKUX
KaTajau3aTopoB. benku-akTUBaTOpbl W OCNKU-UHTHOUTOPHL. 3aBUCHMOCTD
CKOpOCTH (DEPMEHTATUBHBIX PEAKINI OT pa3IuIHBIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEMIECTB B KieTke. DorocuHTE3.
AHOKcuceHHblll U oKcueHHblli pomocunmes y baxkmeputi. Ceemocobuparowue
NUSMEeHMbl U HUSMEHMbl pPeakyuoHHo2o yewmpa. Polb XJIOpONJIacTOB B
npouecce porocunTesa. CreroBas u TeMHoBas (azbl. Pomoovixanue, Cs., Cs u
CAM-munet  ¢pomocunmesa. IlpoaykTuBHOCTH (oTOCUHTE3a. BrnusiHue
pa3NIUYHBIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.



XeMOCHHTE3. Paznoob6pasue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUULKpYIOLIME OaKTEPHH, KEJIe300aKTepuu, cepoOaKTEpUH, BOIOPOAHbBIE
OaxkTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opokenus. [IponykTel OpokeHUss U uUx
UCTIOJh30BAaHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OONE3HEH.

AspoOHBIE OPraHu3MBl. Oransl JSHEPreTUYECKOro oOMeHa.
ITogroroButenbHbIA ATaml. [JHMKOIM3 — OCCKHUCIOPOJHOE PACIICINICHHE
TJTFOKO3BI.

buonornueckoe OKMCIEHNE, WK KIETOYHOE AbIXaHue. Poib MUTOXOHIpU A
B Ipoleccax OMOJOTMYECKOTO  OKucieHus. llukinmueckwe — peakimm.
OxkucnutenbHoe GochopunupoBaHue. IHepeus MemMOPaAHHO20 2padueHma
npomonos. Cunmes AT®.: paboma npomonnoi ATD-cunmaswi. llpeumyinecTsa
a3poOHOro MyTH OOMeHa BeHIeCTB TNepell aHadpoOHBIM. DPPEKTHUBHOCTH
HHEPreTUYECKOro oOMeHa.

JleMOHCcTpanuu

IToptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, ['. A. 3aBap3uH.

Tabmuupr m  cxembl: «®DoTocuHTE3», «IHEPreTHUCCKUN  OOMEHY,
«buocunres 6enka», «Ctpoenue pepMeHTa», « XeMOCHUHTES).

O6opynoBaHue: CBETOBOM MHKPOCKOTI, o0opy10BaHUE TUISt
MPUTOTOBJICHUS TOCTOSSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass pabora «l3ydeHne KATAIMTUYECKOM AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabGora «J3yueHue (epMEHTAaTUBHOIO pacCIlEIICHUS
NEPOKCUJA BOAOPOJA B PACTUTEIILHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnass padora «CpaBHeHHE TpolLEeCCOB (POTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacsiencrBennast MHpopManusa U peaau3anus e€ B KIeTKe

Peakuun wmatpuuHoro cuHTe3a. [IpuHOMO KOMIJIEMEHTAPHOCTH B
peakiusix MaTpUYHOTO CUHTe3a. Peanmuzaius HaclieCTBEHHON HH(pOpMAIIUU.
I'enernueckuii kon, ero cBoiictBa. Tpanckpunuus — marpuuHblii cuate3 PHK.
[IpuHUMIOBI ~ TPAHCKPHUIILIMHU:  KOMIIEMEHTAPHOCTh, AHTHUIAPAICILHOCTb,
acuMmMmeTpuaHocThb. Co3zpeganue mampuunvix PHK 6 sykapuomuueckou Kiemxe.
Hexooupyrowue PHK.



Tpancnsunusa u e€ sranbl. Yyactue TpaHcnoptHbix PHK B OGuocunTtese
Oenka. YcnoBus OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Poib
pubocoM B OMOCHHTE3Ee Oerka.

Coepemennvie npedcmagnenus o cmpoeHuu 2enog. Opranusalus reHoMa y
MPOKAPUOT U IYKAPUOT. Perymnsuus akTUBHOCTH T€HOB y mpokapuot. ['unoresa
onepona (®. XKakob, XK. Mano). MonexynsapHole Mexanuszmbl IKCNPECCUU 2EHO8
y aykapuom. Ponv xpomamuna 6 peeyrayuu pabomel 2eHosg. Perymsuus
OOMEHHBIX MPOIIECCOB B KJIeTKe. KiieTouHbIil romeocTas.

Bupycsl — Heknerounbie (OpPMBI KU3HM W OOJUTATHBIC TAPa3UTHI.
CtpoeHre TpOCThIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusznennviti yuxn J[HK-cooepocawux eupycos, PHK-codepocawux eupycos,
baxmepuogazos. Obpammuas mpaucKpunyus, pesepmasa, uHmezpasd.

BupycHble 3a0oiieBaHMsl 4ENOBEKa, KUBOTHBIX, pactenuid. CIINA/,
COVID-19, connanbHple 1 MEIUITUHCKHUE TIPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHbIX Ouonocudeckux oauHvlx. Hanomexmonoecuu 6 oOuonoeuu u
meouyure.  Ilpoepammupyemvie  @ynxyuu 6eakos. Cnocodvl 0ocmasKu
JleKapcms.

JemoHcTpanuun

IToprpetsr: H. K. Komnbios, /. 1. UBaHOBCKHIA.

Tabmuupl m  cxeMmbl: «buocmHTe3 Oenka», «['eHETHUECKHMH KOOy,
«Bupyce», «bakrepuodarm.

IpakTnueckas padora «Co3naHrue MOACIHN BUPYCa».

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsiit mukn, ero mepuoisl W perynsuus. Watepdaza u MuTO3.
Oco0eHHOCTH MpOoLIeCCOB, MpOTEKaIUX B UHTEepdaze. [loaroroBka KiIeTKH K
nenenuto. IIpecunreTnyeckuit  (MMOCTMUTOTUYECKUM), CHUHTETUYECKUU U
MOCTCUHTETUYECKUM (MPEMUTOTHYECKUI) IEPUOIbI UHTEP(A3HI.

Marpuunbii cunare3 JIHK — permmkanms. [punanuns! penmmkanun JIHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAJICIbHOCTD.
Mexanusm perkannu JJHK. Xpomocomel. CTpoenne xpomocoM. TernoMmepsl u
TeroMepaza. XPOMOCOMHBINM HAaOOp KIETKM — KapuoTum. JIUMmIougHbelil u
raruionAHbIA  HAO0OpPBl XpoMOcOoM. ['omonoruyHeie XpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kinerkn — mutTo3. CTaauM MUTO3a W MPOUCXOISIINE B HUX
nporecchl. Tunbel MuTo3a. Kaprokunes u nutokuHes3. buonornueckoe 3HaueHue
MUTO3A.



Perynsinusa MutoTruecKkoro nukia kietku. [Iporpammupyemast kieTouHas
ruoesb — anomnTo3.

Krnerounoe spo, XxpoMocoMbl, (GyHKIIMOHATIbHASI TeHOMUKA. Mexanusmuol
npoaugpepayuu, ouggepenyuposku, cmapenus u cubeau kiemox. «L{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JemoHcTpanuu

Tabmuupl U cxeMbl: «KU3HEHHBIA UK KIETKH», «Mutosy», «CTpoeHue
xpomocomy, «Pemukanus JJHK».

O6opymoBaHue: CBETOBOM MHMKPOCKOI, MHKpoOIpenaparsl: «Mwurto3 B
KJIETKaX KOPEILKa JTyKay.

JlaGopaTtopnas  pabora  «l3yyeHue XpoMOCOM Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JladopaTopHas padora «HaOmomenwe MHTO3a B KIETKAaX KOHYMKA
KOpeIKa JyKa (Ha TOTOBBIX MUKpOMpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpaszue OpPraHu3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOCHHOCTH  CTPOCHHMSI W JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxew, OJIHOKJIETOUHBIE TpPHOBI, OIHOKJIECTOUYHBIC
BOJOPOCIH, APyrue npoTuctbl. KoloHMambHbIE OpraHu3MBbl.

B3anMocBsa3p 4yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U
cucreMbl opraHoB. OpraHusm Kak eluHoe 1emnoe. I'omeoctas.

Tkanum pacrenuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3zoBareibHasil,
MIOKPOBHAsA, MPOBOJSIIASI, OCHOBHAs, MexaHn4deckasi. OCOOCHHOCTU CTPOCHUS,
(GYHKIHI 1 pacTonoXeHus TKaHeH B OpraHax pacTeHHil.

TkaHM )XKMBOTHBIX M YEJIOBEKA. THUIIbI KUBOTHBIX TKAHEW: dMUTENNATIbHAS,
COCIMHUTETIbHAS, MbIIeuHasi, HepBHasA. OCOOEHHOCTH CTpoeHUs, (QYHKIIUNA U
pPacIoNIOKEHHNs TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHbIE M IeHEpaTHBHBIE OpraHbl pacTeHuil. Opranbsl U
CUCTEMbl OpPraHOB JKMBOTHBIX U uYelioBeKa. DYHKIMU OpPraHOB U CHCTEM
OpraHoB.

Onopa tema opranu3moB. Kapkac pacrenuid. CkeneTbl OAHOKICTOYHBIX U
MHOT'OKJIETOYHBIX *UBOTHBIX. HapyxHbIil 1 BHyTpeHHHI ckeneT. CTpoeHue u
THUIBI COEAUHEHUST KOCTEH.

JIBr>keHue oOpraHu3MoB. [[BH>KEHHE OJIHOKIIETOYHBIX OPraHU3MOB:
aMEOouIHOE, )KTYTUKOBOE, peCHUYHOE. J[BH)KEHHE MHOTOKJIETOYHBIX PaCTCHHIA:
TPONMU3Mbl M HACTUH. JIBM)KEHHME MHOTOKJIETOYHBIX J>KUBOTHBIX M YEJIOBEKA:
MbleuHas cucreMa. Peduiekc. CkeneTHbIe MBIIITBI U UX padoTa.



Iluranue opranusmos. Ilornomenue BOABL, YIVIEKUCIONO Ta3za W
MHUHEPAIbHBIX BEIIECTB pAacTeHUSIMHU. [IuTaHne KMBOTHBIX. BHYTpUIIOIOCTHOE
M BHYTPUKJIETOYHOE nuIIeBapeHue. [IutaHne MNO3BOHOUHBIX IKUBOTHBIX.
Otnensl  OUIIEBApUTENBHOTO  TpakTa.  lIMIeBapuUTENbHBIE  HKEJE3BI.
[InmeBapuTenbHas cucTeMa 4esloBeKa.

Jlpixanue opraHu3mMoB. J[pIxaHue pacTeHuu. JlpIxaHWe IKUBOTHBIX.
Huddysus razoB uepe3 noBepxHocTh KiaeTku. KoxkHoe npixanue. JlpixaTenbHas
noBepxHOCcTh. JKabepHoe u n€royHoe bixaHue. JIpIxaHue MO3BOHOYHBIX
dKUBOTHBIX M YEJOBEKa. OBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHHS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. /[IpIxarenpHass cucremMa 4yenoBeka. MexaHH3M
BEHTWIALIMU JIETKUX Yy MNOTUI] W MIEKONUTAOWUX. Perymsuus JapixaHusl.
JIpIxaTenbHbIe 00BEMBL.

TpaHcmopT BEWIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI PACTEHUU.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOCHas cucreMa W €€ Oprassl.
KpoBeHocHast cucTtema TO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyrm KpoBooOpaiieHHs. DBOIIOIHOHHBIE
YCIOXKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIX.
Pabora cepana u e€ perymisuusi.

Beinenenne y opranusmoB. Beigenenue y pacrtenuid. Beigenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyosu. Opransl BblaeneHus. OuibTpanus,
cekpenusi M 0OpaTHOE BCachlBaHWE KaK MEXaHU3Mbl pabOThl OpPraHoB
BbifesicHUsl. CBA3b TMOJOCTH Tela C KPOBEHOCHOM W  BBIACIUTEIBLHOU
cuctemMaMu. BpblJieieHHe y TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenne u pynkimonnpoanue Hedhpona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M LMCTHl NPOCTEHIIMX. 3alliTa y MHOTOKJIETOYHBIX PACTEHHM.
Kyrukyna. Cpencra macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX NPOU3BOAHBIE.
3ammuTa opranu3Ma ot Oosie3Held. IMMmyHHas cuctema denoBeka. KiieTouHsblil u
ryMOpajbHBIE UMMYHHUTET. BpOKIE€HHBIN U MPHOOPETEHHBIN crienuuIecKuit
UMMYHHUTET. Teopusi KIoHaIbHO-celeKkTuBHOro umMmmyHurera (I1. Dpmux, @. M.
bepuner, C. Tonerasa). BocnaiurenbHble OTBETbI OpraHu3smMoB. Poib
BPOXJAEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxumocTs W peryiasiuvss 'y OpramusmoB. PazgpaxumocTts y
OIHOKJIETOYHBIX OpPraHu3mMoB. Takcucel. PasapaxxuMocTte u perymsiuus y
pacteHuii. PocToBbie BelleCcTBa U UX 3HAUYCHUE.

HepBHasi cucrema u pediekTopHas peryisius y XKuBOTHbIX. HepBHas
cucteMa U €€ OTHeNbl. DBOJIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOMU



CUCTEMBI Yy >KMBOTHBIX. OTIENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX KUBOTHBIX.
Pednexc u pednexkropHas ayra. be3ycioBHbie U yCI0BHBIE PEICKCHI.

['yMopanbHas peryyisiius U SHAOKPUHHAs CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenespl H>HAOKPUHHOM CHUCTEMBI M MX TOPMOHBL. JlelCTBME TOPMOHOB.
B3auMocBs3b HEpBHOW M 3HIOKPUHHOW cucTteM. ['mnoramamo-runoduszapHas
CUCTEMA.

JemoHcTpanuun

IToprper: W. I1. [1aBnos.

Tabmumer u cxembl: «OIHOKIETOYHBIE BOJAOPOCTN», «MHOTOKJIETOUHbBIE
Bopopocan», «bakrepun», «IIpocreimmue», «Opranbl HBETKOBBIX PacTCHUN»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBbie cuctemb», «CTpoeHue cTeOs,
«CTpoeHue JMCTOBOM TIACTUHKWY, « TKaHM HKUBOTHBIX», «CKEJIET YEIOBEKa,
«ITumeBapurenvHas cucrema», «KpoBeHocHass cucremay, «JlpIxaTenbHas
cucreMa», «HepBHas cucrema», «Koxa», «Mplleunas cucTeMay,
«BplaenurenbHas cUCTEMa», «DHIOKpUHHAA cucTeMay, «CTPOEHHE MBIIIBIY,
«AmmyHnuter», «KumeunononoctHeie», «(CxeMa NUTaHUS  PACTECHUI,
«KpoBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX >XUBOTHBIX», «CTpOEHHUE THAPHI»,
«CtpoeHue mnanapun», « BHyTpeHHee cTpoeHue J0KIeBoro yepBs», «HepBHas
cuctema pbiO», «HepBHas cucrema JsArymku», «HepBHas —cucrema
npecMmbikatonuxcs», «HepBHas cuctema nTuny», «HepBHas cucrema
MJICKOTUTArONNX», «HepBHas cuctema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl OHOKJIETOYHBIX
OpraHU3MOB, MHUKpPOIpENaparbl TKaHEW, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIUU
HaCEKOMBIX, UTJIOKOKUX, JKUBBIE IK3EMILISIPbl KOMHATHBIX PACTeHUH, repoapun
pacTEeHU pa3HBIX OTACIOB, BIAXKHBIE IMPENApPaTbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX >KUBOTHBIX, CKEJIET YEJOBEKA,
o0opy/ioBaHHE HJisi JEMOHCTpPAllMM TMOYBEHHOTO M BO3AYIIHOIO MHUTaHUA
pacTeHM, pacHICTUICHUS KpaxMajia ¥ OCJIKOB IOj JCUCTBHEM (DEPMEHTOB,
o0opyioBaHWE Il JAEMOHCTpAlMU OIBITOB MO HW3MEPEHUIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma AbIXaTEIbHBIX JBHXKCHUN, MOJEIU TOJOBHOTO
MO3Ta pa3InyHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TKaHEH PACTEHUI.

JlaGoparopHas padora «/3yyeHue TKaHEN KUBOTHBIX.

JlaGopaTopHas padora «/3yyeHrne OpranoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHNe U pa3BUTHE OPraHU3MOB



DopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecronoe (BKJItoUas BEreTaTUBHOE) U
nosioBoe. Buapl 0ecrnonoro pa3MHOXKEHUS: TOYKOBAHHWE, CHOPYJISALIHNS,
dbparMeHTanys, KJIOHUPOBAHHUE.

ITonoBoe pazmHoxkeHue. [lonoBbie KIeTKH, WK rameTsl. Meio3. Craauu
meno3a. IloBemenne xpomocom B Meinosze. Kpoccunrosep. buomornueckuii
CMBICII MEHO03a U TOJIOBOTO mporecca. Meno3 u ero Mecto B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpen3aponsiieBoe pasutue. [ ameroreHe3 y KHUBOTHBIX. [losoBbie
xene3pl. OOpa3oBaHME © pa3BUTHE TOJIOBBIX KieTOK. CrnepMaroreHes u
ooreHe3. CTpoeHHUE MOJIOBBIX KIIETOK.

OmionoTBOpeHNE U HSMOPUOHAIBHOE pPAa3BUTHE KHUBOTHBIX. CrocoObl
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJOTHS —
HayKa O Pa3BUTHUU OPraHu3MoB. Mopgocenes — 00Ha u3 enasHvlx npood.iem
ambpuonoeuu. Kownyenyus mopgpocenos u mooderu mopghoeeneza. Cramuu
sMOpHOreHe3a >KUBOTHBIX (HAa TmpuMmepe Jarymku). JpoOnenuwe. Tumsl
npobiieHus.  /lemepmuHuposaHnoe U HeOepMUHUPOBAHHOe  OpoO.ieHue.
bracmyna, muner 6nacmyn. OcoOEHHOCTH APOOJICHUS MJIICKOTUTAIOIIMX.
3aponplleBble JMCTKU (TacTpysisiiusi). 3akjajka OpraHoB U TKaHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOEe BIMSHUE YacTel pa3BUBAIOIIETOCS
3apojpiiia (AMOpUOHAIbHAS MHAYKIKA). 3aKiaKa MjaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJIbTaT HEPAPXUUYECKUX B3aUMOJCHUCTBUM Te€HOB. BriusHue Ha
AMOPHOHATIBHOE Pa3BUTHE PA3JIMYHBIX (DAKTOPOB OKPYXKAIOLIEH Cpeibl.

Poct u pazButue xuBoTHBIX. [locTamOpuoHanpHBIA Tiepuona. [Ipsmoe u
HempsiMoe paszBuTue. PasButue ¢ metamopdo3oM y OECHO3BOHOYHBIX H
NIO3BOHOYHBIX >XKMUBOTHBIX. BHONOrmyeckoe 3HaY€HHE NPSIMOTO M HEMPSMOIO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoje. TUIBI POCTA KUBOTHBIX. DAKTOPHI
PEryJsIlIMM  pocTa >KUBOTHBIX U 4enoBeka. CTaguum MNOCTIMOPHOHAIBHOTO
pa3BUTHUS y KUBOTHBIX U 4yenoBeka. [lepuoasl oHTOrenesa uenoseka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE TPOLECCHI.

Pasmuoxxenue u pazButue pacteHuil. ['amerodut u crnopodput. Meiio3 B
KU3HEHHOM IMKie pacteHuid. OOpa3zoBaHue CIOp B IMpoliecce Meio3sa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHUE W Pa3BUTUE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOe OII0JOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue
U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETYIISIIIUM OHTOT€HE3a Y pACTEHUHN U )KUBOTHBIX.

JleMoHcTpanun

IToptpetsr: C. I'. HaBamun, X. [lIneman.



Tabmumer U cxembl: «BereratnBHOe pa3MHOXKEHHE», « TUIBI Gecroioro
pa3sMHOXEHU», «Pa3zMHOXKEHHE XIaMHAOMOHAAb», «Pa3sMHOKEHUE HBIJICHBD»,
«PazmMHOXkeHUEe  ruApb», «Meno3», «XpomocoMmbl»,  «l'ameroreHesy,
«CTpoeHue ANIEKIIETKN U criepMaro3ouia», «OCHOBHBIE CTaIUU OHTOT€HE3A,
«lIpsmoe m HempsiMoe pasButhe», «Pa3BuTme mamckoro xyka», «PaszButue
capaHum», «Pa3zButne narymkn», «/[BOMHOE OILUIOJOTBOPEHUE Yy ILBETKOBBIX
pactenuit», «CTpOE€HME CEMSH OJHOMAOJIbHBIX W JBYIOJbHBIX PaCTCHUI,
«OKW3HEHHBI UMK MOPCKOM  KamycTb», <OKH3HEHHBIM LUK MXay,
«OKW3HEHHBIN UK NATOPOTHUKAY, <« KU3HEHHBIN IIUKJI COCHBI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenaparhl SHUIEKIETOK U
CIIEpMATO30MI0B, MOJIEIb «L[MKII pa3BUTHUS JIAT YILIKID.

JlaboparopHas padora «l3yyeHue CTpOEHUs TMOJOBBIX KJETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckas padora «BpIsBIIeHHE MPU3HAKOB CXOJICTBA 3apOJbIIICH
MTO3BOHOYHBIX JKUBOTHBIX).

Jlaboparopuass pabora «CTpoeHHE OpPraHOB PA3MHOXKEHHS BBICIINX
pacTEeHU».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M M3MEHYHUBOCTH
OpPraHU3MOB

Hctopus craHOBIEHUS U pa3BUTHUs TEHETUKU Kak Hayku. Paboter I
Menpens, I'. ne ®pusa, T. Moprana. Ponb 0TeueCTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. Pabotel H. K. Konerora, H. Y. BaBumosa, A. H. bemo3epckoro, I
I. Kapnieuenko, 1O. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TE€HETHUYECKHME TMOHSATHUS W CHUMBOJIBL. [ OMOJOTrMYHBIE
XpPOMOCOMBI, aJUIeJIbHBIE T'€HbI, AlbTE€PHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U
PEIIECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UTr0Ta, YUCTAs JIMHUS, THOPHUIBDI,
redotur, (eHotur. OCHOBHBIE METOABI TEHETHKU: THOPHUIOIOTUYECKHM,
IUATOJIOTUYECKHI, MOJIEKYJIIPHO-TEHETUYECKU .

JleMoHCcTpanuu

[loptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®unmunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuiel u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopuas padora «J[pozoduia Kak OOBEKT TEHETUUYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpeuuBanue. llepBblii 3akoH Menzgens — 3aKoH

eauHooOpasusi THOPUIOB TMEpBOro IokoyieHus. I[IpaBmiio JOMUHHpPOBAHUS.



Bropoii 3akoH Menaens — 3aK0H paclleIIeHus] IpU3HaKkoB. Lluronornyeckue
OCHOBBI MOHOTMOPUIHOTO CKpeIIMBaHus. [ unoresa 4nucToThl ramMer.

AHanmuzupyroniee CKpellMBaHUE. IIpomexyTouHBIN Xapakrep
HacenoBaHud. PacuienyieHue npu3HakoB IPpY HETIOJIHOM JOMUHHUPOBAHUM.

Jurnbpugnoe ckpemuBanue. Tperuid 3akoH MeHgens — 3aKOH
HE3aBUCUMOI'0  HACJIEIOBAHUA  IIpU3HAKOB.  LluTosormyeckue  OCHOBBI
JUTHOPUIHOTO CKPEILMBAHMS.

CuerieHHoe  HacnefoBaHue  mnpuszHakoB. Paborer  T. Moprana.
CuermieHHOe HAcIeOBAHME TI'E€HOB, HApYIIEHUE CLEIUICHUS MEXIy T'€HaMH.
XPpOMOCOMHas TEOpUs HACIEACTBEHHOCTH.

['enernka nona. XpoMOCOMHBIM MEXaHU3M OIPEEICHUS Mos1a. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M  TIETEpPOraMeTHBIA  IOJL.
['eneTnueckas CTpyKTypa MOJOBBIX XpomMocoMm. HacnenoBanue NpHU3HAKOB,
CLICIUICHHBIX C ITOJIOM.

['eHoTnnn kak wenocTHas cuctema. I[leloTponus — MHOMXKECTBEHHOE
JNEUCTBUE TeHAa. MHOXXECTBEHHBIM aymienu3M. B3aumMoaencTBHE HEAIIENbHBIX
reHoB. KommiemeHntapHocTs. Onucras. [lomumepus.

['eHeTMYECKUIT KOHTPOJIb Pa3BUTHs PACTCHHM, >KUBOTHBIX M YEJIOBEKA, a
TaKkXke (PU3UOJOTMUYECKUX MPOIECCOB, MOBEACHUS U KOIHUTHUBHBIX (DYHKIUH.
['eneTnyeckue MeXaHU3Mbl CHUMOMOIE€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS

«XO35IMH — IIapasuT» N «XO34NMH — MI/IKpO6I/IOM». I'eneTnueckne acIeKThI
KOHTPOJIAI U U3SMCHCHU A HaCJ'IeI[CTBeHHOf/i I/IH(I)OpMaI_II/II/I B ITOKOJICHHUAX KIIECTOK U
OpraHU3MOB.

JlemoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxembl: «llepBbiii U BTOpOM 3akoHBl Menpaens», «Tperunii
3ak0OH  Menzaenss»,  «AHammsupylomee — ckpemuBaHue»,  «HemomHoe
noMuHUpoBaHue», «CLEMIeHHOe HAacleJOBaHUE MPU3HAKOB Y JIPO30(HIIBD,
«l'eneruka moma», «Kapuorun uenmoBekay, «Kapuotun apo30duisD,
«Kapuotun nTunb», «MHOXKECTBEHHBIM —amienu3m», «B3aumonencTBue
TCHOBY.

OOopynoBaHue: MOJENb JJs JAEMOHCTpallMd 3aKOHOB €IUHO00pa3us
ruOpUIOB MEPBOIO IOKOJIEHHWS M PACHICTUICHUS MPU3HAKOB, MOJENb JJIs
JEMOHCTpAlMU 3aKOHA HE3aBHUCHUMOIO HACIEAOBAaHMS NMPU3HAKOB, MOJEIb IS
JEMOHCTpAalMU CLEIUICHHOIO0 HACJIEIOBAHUSA IIPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapar: «Jpo3zodpunar.

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).



I[IpakTnueckas padora «/3yuyeHue pe3yabTaToOB JAUTHUOPUIHOTO
CKpEILIMBAHUS Y APO30(DHIIB».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BzaumoneiictBue reHoTtuna u cpeAbl npu  (GopMupoBaHUU (EHOTHIIA.
N3menunBocTh mnpu3HakoB. KayecTBEHHBIE U KOJWYECTBEHHBIC MPU3HAKHU.
Byl ©13MEHUMBOCTH: HEHACIEACTBEHHAS U HACJICCTBEHHAS!.

MopaudukanoHHass W3MEHUYHUBOCTh. Poib cpeasl B (popMupoBaHUU
MOIU(PUKAITUOHHOM M3MEHYUBOCTH. Hopma peakuuu MpU3HaKa.
Bapuanmonnsiii psng u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa
MOJU(PUKALUOHHON U3MEHYUBOCTH.

['enornnnueckas NU3MEHYUBOCTD. CsBoiicTBa T€HOTUITUYECKON
W3MCHYMBOCTH. BHIBI TEHOTHIIMYECKOM M3MEHYMBOCTH: KOMOHWHATHBHas,
MYTallMOHHAs.

KoMOuHatviBHasi M3MEHYMBOCTh. Meil03 M TMOJOBOM MpoIEecC — OCHOBA
KOMOMHATUBHONM HM3MEHYMBOCTH. Poiab KOMOMHATHUBHOM HW3MEHYMBOCTH B
CO3/IaHMM I'€HETUYECKOro pa3Hoo0pa3us B Mpejeaax OgHOro BUA.

MyraimonHass U3MEHYMBOCTh. Buabl MyTanuii: r€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HWHAYUHPOBAHHBIE MyTauuu. faepHeie u
quToriazMaruyeckue  Myrauud. ComMaTHYecKMe U TOJOBBIE  MYTallWH.
[IpruriHbl BO3HUKHOBEHUSI MyTalMid. MyTareHsl U UX BIMSHHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacieacTBeHHou nameHunBocty (H.W. BaBunoB). BuesnepHas n3aMeHUMBOCTh U
HACJIEACTBEHHOCTb.

Onucenemuxa U 3MUSLEHOMUKA, POJb INUSEHEMUYECKUX (DAKMopos &
HACNe008aHUU U UBSMEHYUBOCMU (hDEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JleMoHCcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. Y. Basunos.

Tabmuet u  cxembl: «Bungbl u3meHuuBocTH», «MoaudukanroHHas
U3MCHYMBOCTBY, «KoMmOuHaTnBHAS U3MCHYUBOCTD), «Meiio3y,
«OmnogorBopenne», «l'eHetuueckue 3a0oneBaHus  4YenoBeka», «Buuel
MYTaLU».

OOopynoBaHue: KUBbIE U repOapHbIe FK3EMIUISIPbl KOMHATHBIX PACTEHUM,
pucyHku (pororpadun) >KUBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON W3MEeHUYHBOCTU. [locTpoeHne BapHallMOHHOTO psga U
BAPUALIMOHHON KPUBOW.

IIpakTnueckas padora «Myrauuu y Apo3oduiibl (HA TOTOBBIX
MUKpOIIpENnapaTax).



Tema 14. I'eneTuka 4esioBeKka

Kapuotumn yenoseka. MexayHapoaHas nmporpaMmma MCCIEA0BAHUS T€HOMA
yejnoBeKa. MeToapl U3ydeHUsT T[EHETMKM 4YeJOBEKAa: TI'€HEAJIOrMYECKUM,
OJIM3HEIOBLIN, LIUTOTCHETUYECKUI, MOMYJIAIMOHHO-CTaTUCTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUH. CoBpeMEHHOE  OIpeNeieHue  TEeHOTHUIA:
IIOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IIOMOILIBIO
[II1P-anam3a. HacneacTtBeHHble  3a0ojieBaHUs — 4YellOBeKa. [ €HHBIE |
XpOMOCOMHBIE ~ OOJIE3HHM  YCIIOBEKA. bonesnm ¢ HaAcCIeACTBEHHOMN
IPEAPACITIOTIO0KEHHOCTBIO. 3HayeHue MEIULMHCKON T€HETHUKHU B
MPEIOTBPAILICHUHN U JICUCHUU T'CHETHYECKUX 3a0oJieBaHUMN udesioBeka. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBOJIOBBIE KJIETKU. [TonsiTue
«TEHETHYECKOTO Tpy3a». ITUYECKUE aCMEeKThl MCCIEAOBaHUU B 00JacTu
PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (GakTOphl MOBBIINICHHOW YYBCTBUTEILHOCTH YEJIOBEKa K
bU3MYECKOMY W XUMHYECKOMY  3arps3HCHHIO  OKpYXAaloIIeH  Cpepbl.
['eHeTnyeckas nmpepacnoaI0kKEHHOCTh YEIOBEKA K MATOJIOTHSIM.

JlemoHcTpanuu

Tabmuue! u cxemsl: «Kapuorun venoBeka», «MeToabl U3y4EHHS TEHETHUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHuUs YETOBEKaY.

IIpakTuyeckas padora «CocTaBlIeHHE W aHAIN3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opranu3MoB

JomecTukanust W cenekiuusl. 3apOoXkKIACHUE CEIEKIHU M JTOMECTUKAIIUH.
Yuenne H. W. BaBunoBa o IleHTpax NpOUCXOXIEHUS W MHOTo0o0pas3us
KYJIbTYPHBIX pacTeHUM. PoJb celeKunu B CO3IaHUU COPTOB PACTEHUU U TTOPOJT
#uBOTHbIX. CopT, mNOpoaa, IITaMM. 3aKOH TOMOJIOTMYECKUX pPSAJIOB B
HacineACcTBeHHOM wu3MeHunBoctu H. WM. BaBunoBa, ero 3HaueHue s
CEJICKLINOHHON PabOoTBHI.

Metoasl ceneKIMOHHOW palboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIA U
WHJUBUAYaTbHbIA.  JTanbl  KOMOWHAIIMOHHOM  cenekiuu.  Mcnbitanue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C MOMOIIBIO OLEHKH
¢dbeHoTHIIa MOTOMCTBA U OTOOP IO T€HOTUITY ¢ Momotbio aHanmza JIHK.

HckyccTBEHHBI  MyTareHe3 KaKk METOJ  CEIeKUMOHHOW  palOoThI.
PaguanvonHbli W XUMHYECKHMI MyTarcHe3 Kak HWCTOYHUK MYyTalud y
KyJbTYpHBIX (opM opranu3MoB. Mcronb30BaHME T€HOMHOTO PEAaKTHUPOBAHUS
1 MeToaoB pekomOuHaHTHBIX JIHK 11t momydeHus HCX0MHOT0 MaTepuaia Jjis
CEJIEKIIUH.

[Tonyuenue MTOJIUTIIIOUIOB. BuyrpuBunoBas TUOpUAN3ALINSL.
brmuskoponcTBeHHOe  ckpemuBaHue, wiM  WHOpumuHr.  HepomcrBenHoe



CKpeluBaHue, wid ayropuausr. ['erepo3uc u ero mpuunHbl. Vcnonb3oBanue
rerepo3uca B cenekuuu. Otnanénnas rudpuausanus. [Ipeogonenue 6ecruioaus
MEXBUJIOBBIX THOPUIOB. JlOCTMKEHUSI CENEeKIMU PpACTEHUNW U IKUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHue U U3y4eHHE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX pacTEHUM
U HUX JUKAX pOJWYEH IS CO3MaHMsl HOBBIX COPTOB W THUOPHUIOB
CENbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanweHue u ynpagieHue
2eHEeMUYEeCKUMU  Pecypcamu  CelbCKOXO3AUCMEEHHbIX U NPOMbBICIO08bIX
HCUBOMHBIX 8 YENAX VIAVUUIEHUS CYWecmeYIouWux U CO30aHUS HOBbIX HOPOO,
JUHUL U KPOCCO8, 6 MOM HUClIe C HNPUMEHEHUEM COBDEMEHHbIX Memooo8
HAYYHBIX UCCTIe008AHUL, NEPed08bIX UOell U NePCNEeKMUBHBIX MEXHOIOSUU.

JleMoHCcTpanuu

Iloptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. 11
Jlykbsinenko, b. JI. Acraypos, H. bopinoyr, /. K. benses.

Tabmuiet u  cxembl:  «lIeHTpbl TPOUCXOXKIEHUS U  MHOrooOpas3us
KYJbTYPHBIX pacTeHUu», «3aKOH TOMOJIOTHYECKHX PSJOB B HACIEACTBEHHOU
U3MEHUMBOCTHY», «Metoasl cenekiuny, «OtnanéHHas ruOpuaAn3aIus»,
«Myrarenes».

JlaGoparopHasa padora «l3yueHue COpPTOB KYyJIbTYpPHBIX PACTEHUU H
OpOJ JOMAIIIHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHrne METOIOB CENEKIIUHA PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUID.

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTIKCHHUSI CEJICKIIMU PAacTCHUN U
KUBOTHBIX  (Ha  CEJIEKIMOHHYIO  CTaHIHIO,  IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM YYaCTOK, B TEIUITMYHOE XO35SWUCTBO, B JabopaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOI0rus U CHHTETHYECKAsA OMOJIOT U

OOBEKThI, UCIOJb3yeMbIE B OMOTEXHOJIOTUM, — KJIETOYHBIE U TKAHEBBIC
KyJbTYpbl, =~ MHKPOOPraHWU3MBI, WX  XapakTepuctuka. TpaguuroHHas
OMOTEeXHOJOTHS: XJIeOONEUYeHNE, TMONyYeHHUE KHUCIOMOJOYHBIX IPOIYKTOB,
BUHO/AENME. MukpoOuonornueckuii cuHte3. OOBEKThl MHUKPOOHMOIOTHMYECKUX
TexHosiorui. [Ipon3BocTBO O€nKa, aMUHOKUCIIOT M BUTAMUHOB.

Co3anne TeXHOJOTMiA M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS
U KOHCTPYMPOBAHHSI TEHOMOB C II€JbI0 TOJYYEHHS OpPraHu3MOB M HX
KOMITOHEHTOB, COJEPKAIUX HE BCTPEUAIOIIUECS B IPUPOJIe OMOCUHTETUUECKUE
MyTH.

Kiterounas unxkenepusa. MeTonpl KyJIbTyphl KJIETOK U TKaHEW PACTEHUN U
x®uBOTHBIX. KpuoOGanku. Comarmueckass THOpUAM3ANMS W COMATHYECKHUI



smOpuoreHe3. Mcronb3oBanue ramnjiousioB B CEJEKIUU pacTeHuiu. [lonyuenue
MOHOKIOHAIbHBIX anmumert. Hcnonvzosanue  MOHOKIOHANbHBIX u
NOJIUKIOHANbHBIX aHmumenl 6 Mmeouyune. VICKyCCTBEHHOE OILIOIOTBOPEHHE.
PexkoHCTpyKIMsST ~ SMUEKIETOK W KIOHUPOBAaHWE  KUBOTHBIX.  Meron
TPAHCIUIAHTALUU SAEP KIETOK. TexHono2uu 0300po6ieHus, KyI1bmusuposanus u
MUKPOKTIOHATILHO20 PA3SMHOICEHUSL CETbCKOXO3AUCTNEEHHBIX KYAbMYP .

XpoMOCOMHass U TeHHas WHXEHepUs. VICKyCCTBEHHBIM CHUHTE3 I'€HAa U
koHcTpyupoBanue  pekomomHanTHeix JIHK.  Coszdanue  mpamnceenuvix
opeaHu3zmog. JIOCTMKEHUS W TEPCHEKTUBBI XPOMOCOMHOW W T'€HHOU
UHKEHEPUU. DKOJIOTMUECKUE U ATHYECKHE MPOOJIEeMbl T€HHON MHXKEHEPUU.

Menuuunackue OuotexHonoruu. lloctreHomHas uudpoBas MeAMIMHA.
[MIIP-muarnoctuka. MeTaboJOMHBIA aHAIM3, TEHOLICHTPUUECKUM aHau3
IIPOTEOMA YEJIOBEKA U1 OLIEHKH COCTOSHMS €ro 310poBbs. Mcromb3oBaHue
CTBOJIOBBIX KJIeTOK. TaprerHas tepanusi paka. 3D-OuouHxeHepus s
pa3paboTKu (PyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3/IaHUs
KOMIUIEKCHBIX TKaHEH COUETaHUEM TEXHOJOTUM TPEXMEPHOTro OMONMPUHTUHTA U
ckaddouHTa 1715 peleHrs 3a/1a4 MepcoHaTN3UPOBAHHON MEIUIIMHBI.

Coznanue BEKTOPHBIX BAKIMH C IIEJIbI0 0OecreueHruss KOMOMHUPOBAHHOM
3amuThl 0T Bo30yautTeneit OPBU, ycranoBieHrne MONEKYISIPHBIX MEXaHU3MOB
dbynakimonupoBanust PHK-cogepammx BHpyCOB, BBI3BIBAIOIIUX  0CO0O
OIacHbIE 3a00JIEBaHUS YEIOBEKA U )KUBOTHBIX.

JlemoHcTpanun

Tabmuupt u  cxembl:  «/crmonb3oBaHWE€ ~ MUKPOOPIaHM3MOB B
MIPOMBIIUIEHHOM  NPOU3BOACTBE», «KilerouHass  uHXKeHepus», «l eHHad
WHXXEHEPUSD.

JlabopaTopHas padora «/3ydeHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llosydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

IKckypeusi «bHOTEXHONOrHUsT — BaKHEUIIAs NPOU3BOAMTENIBbHASA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkneHue u pa3BUTHE 3BOJIOLHOHHBIX NPEICTABJICHUNA B
Oonosioruun

OpomonmonHass Teopust Y. JlapBuHa. Ilpenanochuiku BO3HUKHOBEHHS
napBuHHA3Ma. JKu3Hb 1 HayyHas nesaTenbHocTh Y. JlapBuHa.



JBwkyimue cwibl  9Boionuu  BujioB mo Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTh Pa3MHOKEHHUS OpPraHU3MOB, HACJIEJICTBEHHAs HM3MEHUYUBOCTb,
060pb0a 3a CylIECTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernueckoir Teopuu sBomonuu (CTDI). HeitrpanbHas
Teopusi ABomound. COBpEMEHHasl HSBOJIIOLMOHHAS OWOJOrUs. 3HaYEHUE
ABOJIIOIITMOHHONW Teopud B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa.

JlemoHcTpanun

[Toptpetsl: Apucrorens, K. Jlunnelt, XK. b. JTamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. [Hdapeun, C. C. YUerBepukon, U. . lImansraysen, k. Xonaenn, 1.
K. benses.

Tabmuupr u cxembl: «Cuctema sxkuBod npupoasl (mo K. JluaHEro)»,
«Jlectunia xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (opMupoBaHus
npucnocoOieHnid y pacteHuid W xuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsuss Y. [apsunay, «Haxomkm Y. lapsuna», «Dopmbl
O0oprOBl 32  cymecrBoBaHue», «lloponbl romyOei», «MHoroobpasue
KyJIbTYpHBIX (opM KamycTel», «llopojsl goMamHuX >KUBOTHBIX», «Cxema
oOpazoBaHusi HOBbIX BHAOB (mo Y. JlapBuHy)», «Cxema COOTHOIICHUS
JOBIKYIIUX CHJI 3BOTIOLHMNY, «OCHOBHBIE TMOJOKEHUSI CUHTETUYECKON TeOopuu
JBOJIIOLIUNY.

Tema 2. MUKpPOIBOIIOLHA U €€ Pe3yJIbTATHI

[Tonynsamust kak »JeMeHTapHas eauHuna 3BoJiioluUu. CoBpeMEHHBIE
METOJIbl OLICHKHM T'E€HETHYECKOro pPa3HOoOOpa3us M CTPYKTYpbl MONYJSLUN.
W3meHnenne reHOpOHIA TMOMYNIALMUA KAaK DJIEMEHTapHOE 3BOJIOIMOHHOE
sBJIeHHE. 3aKOH TeHeTndeckoro paBHoBecus J[x. Xapau, B. BaitnGepra.

OnemeHTapHble (aKTOPbI (ABMKYLIUE CUJIbI) SBOMIONUU. MyTallMOHHBIN
nporecc. KomOunatuBHash wu3MeHUMBOCTh. Jlpeiid TreHOB — ciy4aiiHble
HEHAIPABJIICHHbIE HM3MEHEHUsI YacTOT ajuieled B mnomyasnuax. Oddext
ocHOBaTensl. Jpgexm OymouLiouno2o copaviwka. CHUdCeHUue 2eHemuiecKo2o
pasHoobpasus: npuuunsl u creocmsus. llpoaenenue s¢pghexma opetigha 2enos 6
bonvuux u  maneix nonyaayusx. Murpauuu. V30msIus  MOMYIISITAN:
reorpaduueckas (MpocTpaHCTBEHHAs ), Orojioruueckas (pernpoayKTUBHas).

EctectBenHsbIii oTOOp — Hampapisiomuid (aktop 3Boitonun. DopMbl
€CTECTBEHHOr0 O0TOOpa: JBIXKYIIMM, CTAaOMIM3UPYIOIIUN, pa3pbIBAIOLIUN
(mu3pynTuBHBI). [logoBoi 0TO0p. BO3HMKHOBEHNE M HBOIIONHS COIMATILHOTO
MOBEJECHUS )KUBOTHBIX.

[IprcnocoONeHHOCT, OPraHW3MOB KaK pe3yJbTaT MHUKPOIBOJIOLHH.
Bo3nukHOBeHHEe  mpucrocoOjeHud y  opranm3smMoB.  Apomopdo3sl  H



UaMoadanTalrH. [Tpumepsl MPUCTIOCOOJICHH y OpraHU3MOB:
Mopdosorudeckre, (GU3MOJIOTUUECKHUE, OWOXMMUYECKHE, TOBEJACHUYECKUE.
OTHOCHUTENBLHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u crpykrypa. BumooOpazoBaHue kak pe3ysbTat
MUKpPO3BOIONMHU. M30msiusi — kitodeBoit dakTop BuUjmooOpazoBanus. [lytu u
CIIOCOOBI BUJ1I000pa30BaHUSA: aJjuIoNaTpU4EeCcKoe (reorpaduueckoe),
CUMIIATPUUECKOE  (DKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUILIONAU3AIINS,
rubpuau3anysi). JJmTensHOCTh BOTIOIMOHHBIX TTPOIIECCOB.

Mexaan3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOo00pasus.

Ponb 3BoOMOLIMOHHON OWoOJIOrMM B pa3pabOTKE HAyYHBIX METO/IOB
COXpaHeHHsT OMOopa3HO0Opa3usi. MUKPOIBOIIOINUS W KOABOJIIOIHS MMAPA3UTOB U
uxX Xo3sieB. MexaHu3Mmbl (OPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM H
CrocoObI OOPHOBI C HEM.

JleMoHCcTpanuun

[Toptpersl: C. C. UeTBepukos, 3. Maiip.

Tabmuupel 1 cxembl: «MyTallMOHHAasE U3MEHYUBOCTHY, «llomynsuunonHas
CTpyKTypa Buga», «Cxema TmposiBIeHUs 3akoHa Xapau—BaitnOepray,
«/IBMKylue CHIIBI 3BOJIOLUWY», «OJKOJOTHYECKAsT W30JSAUUS  TONYJISIUN
ceBaHcKoU (openmny», «I eorpaduueckast N30SIUS JTUCTBEHHUIIBI CUOMPCKON U
JMCTBEHHUIIbI aypckoi», «IlonmynsiuoHHbIE BOJHBI YUCICHHOCTH XHUIIIHUKOB
u xKeptB», «Cxema ACHCTBUSI €CTECTBEHHOro OTOOpa», «DopMbl OOpHOBI 3a
cymecTBoBanuey, «MHaycTpuanbHbld MeENaHU3M», <« JKUBBIE HCKOIIAEMBIEY,
«ITokpoBUTENHLCTBEHHASI OKpacka >KMBOTHBIX», «lIpemympexmaroiias okpacka
KUBOTHBIX»,  «®Duzmonmornueckre  amgantaruu»,  «lIpucmocobieHHOCTD
OpraHu3MoOB U €€ OTHOCUTEIBbHOCTBY, «Kpurepuu Buaa», «Buabl-IBOMHUKN,
«CTtpyktypa BHma B mpupone»,  «Crnocobbl  BHUI000pa30OBaHUS,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JAH/IBIIICH,
«IKoNoruueckoe BUA000pa30BaHKe BUIOB CUHUI, «[loaUIion bl pacTeHUN,
«KamycTHO-peneunslit THOpHIY.

O6opynoBanue: repOapuu pacTEHU, KOJJIEKIIMU HACEKOMBIX, 4ydena
OTUI] U 3BEpell ¢ IMpUMEpaMH PA3IUYHBIX MPHUCIOCOOJICHUM, dydesia MTHI] U
3BEpeil pa3HBIX BUJIOB, TepOapuu pacTeHUM OJM3KUX BHUJIOB, 00pa30BaBIINXCA
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pabora «BblsBlieHHE M3MEHUMBOCTH Y OCOOEHM OJHOTO
BUJIA».

JlaGopaTtopHass pabora «llpucnocoOneHuss OpPraHU3MOB M HX
OTHOCUTEJIbHAS 11€71eCO00pa3HOCThY.



JladopaTtopHas pabGora «CpaBHEHHE BHUJOB MO MOP(DOIOTrHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLHA U €€ Pe3yJbTAThI

Meroasl u3ydeHus MakposBoJonuU. [laneoHTONOrnYecKkrue METOIbI
u3ydeHust sBojonuu. llepexogubie ¢GopMbl U (PUIOTEHETHUUECKUE PSIbI
OpraHU3MOB.

buoreorpaduueckue Meroasl uzydeHus sBomonuu. CpaBHeHUE QIoOpbl U
dayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckune odmactu 3emnu. Bumbi-
SHJIEMUKH U PEIIUKTHI.

OMOpuosIoTUYeCKHe M CPaBHUTEIbHO-MOP(OJIOTUYECKUE  METObI
M3y4YEHHs] SBOJIOLMHU. ['eHeTHuecKkue MeXaHU3Mbl SBOJIOLMU OHTOT€HE3a MU
MOSIBJICHHUSI 3BOJIIOLMOHHBIX HOBILIECTB. ['OMOJIOTMYHBIE U aHAJIOTUYHbIC
opranbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHUE M  MaTeMaTHYeCKHUE METOJIbl  W3YYEHHs]  DBOJIOLIMH.
['omonoruunsie reHbl. COBpeMEHHbIE METO/ABI MOCTPOCHUS (PUITOTEHETUYECKUX
JI€PEBHEB.

XpOMOCOMHBIE MYTAIlUU U 3BOJIOLIMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (NpaBWjia) BBOMOUUU. [lpunyun cmemsl

@ yHKYUI. HeoGpatumoctsb HBOJIFOLIUAH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB BOJIOLIHH.
JleMoOHCcTpanuu
[Toprpetsl: K. M. bap, A. O. Kopanesckuii, ®@. Mrosiep, O. I'ekkeb.
Tabmuuel u CXEMBI: «PunoreHeTHUECKUMN psn JIOILIAIN,

«Apxeontepukc», «3Bepo3yobie smiepbl», «Crerouedanbr», «PUHHOGUTH,
«CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue 30HBI 3emuu», «petid
KOHTUHEHTOB», «PermukTb», «HauanbHble cTaauu SMOPHOHATIBHOTO Pa3BUTHUSA
ITO3BOHOYHBIX JKMBOTHBIX», «['OMOJOTMYHBIE M AHAJIOTMYHBIE OpraHb»,
«PynuMeHTb», «ATaBU3MB»Y, «XPOMOCOMHBIE HaOOpbl  4YelOBEKa U
HIMMITIaH3e», «l JaBHblE HANpPaBJICHHs HBOOLMNY, «OO0IIMEe 3aKOHOMEPHOCTH
SBOJIIOLTI.

ObopynoBaHue: KOJIIEKUUU, TepOapuu, MYJSKH HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMU HACEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE ’KU3HH HA 3eMJie

Hayunbie THMoTe3bl MPOMCXOXKIACHUS KU3HM Ha 3emie. AOuoreHes u
naHcnepmus.  JIOHaydHble — INPEACTABICHHUS O  3apPOXKIACHUM  KU3HHU
(kpeauroHu3M). ['UmoTe3a MOCTOSTHHOTO CamMO3apOXKIEHUs JKU3HU U €€



onpoBepkeHue omnbiTamu D, Penu, JI. Cnamnanmanu, JI. Ilactepa.
[IpoucxoxieHne KU3HU U ACTPOOUOIIOTHSI.

OcHOBHBIE ~ 3Tambl  HEOpPraHWyeckod  3pomronnu.  IlranerapHas
(reomoruyeckasi) IBOJIONUSA. XUMHUUYECKas JBOJIOIUA. AOHOTCHHBIN CHHTE3
OpraHMyeckux BemecTB u3 Heopranndeckux. Ombir C. Mumtepa u I'. HOpu.
OO6pazoBanue mnoiauMepoB u3 MoHoMepoB. KoarepBarHas rumoreza A. .
OnapuHa, rumnore3a mnepBuuHoro OymboHa JIk. XonjgeiHa, TeHeTHYeCKas
runore3a . Mémepa. Pubosumer (T. Yek) m rumore3a «mupa PHK» V.
['unGepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKJIETKH.

Hcropus 3emnn u MeTonbl €€ wu3ydeHus. Vckomaemble OpPraHUYECKUE
octatku. ['eoxpoHomoruss u e€ wmeroabl. OTHOcUTENbHAasT W aOCOMIOTHAs
rE€OXPOHOJIOTHS. [ €0OXpOHOIOrHUeCcKas MIKana: 30HbI, 3Pbl, IEPUObI, STTOXU.

Havanbubie sTanbel opranndeckoi s3Bomtonuu. llosBiieHne u 3BoOMONUA
NEPBBIX KIETOK. DBOIIONKA MeTaboIn3Ma. BO3HUKHOBEHNE MTEPBBIX SKOCUCTEM.
CoBpemeHHBbIE MHKpPOOHBIE OHOIJIEHKM Kak aHajior TepBbIX Ha 3emiie
cood1ecTB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxenue YKapuoT (cumbuoreHes). DBOJIIOIIMOHHOE
MPOUCXOXKJIEHUE BUPYCOB. [IpoMCXO0XKJI€HHE MHOIOKJIETOYHBIX OPraHu3MOB.
Bo3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATaMbl 3BOIIOINH BbICIIUX pacTeHnil. OCHOBHbIE apoMOp(}ho3bl
pacteHuii. Breixon pacrenuit Ha cymy. [losBieHue CHOpPOBBIX PacTEHHW M
3aBoeBaHre MMM cymH. CemeHHble pacTeHus. lIpomcxokaeHrne IBETKOBBIX
pacTeHui.

OCHOBHBIE ATanbl 3BOJIOLNUHU KUBOTHOrO MuUpa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHNUE COBPEMEHHBIX
tunoB. IlepBele XOopAoBble JKHUBOTHbIE. JKU3Hb B BOJE. ODBOJNIOLUA
no3BoHOYHBIX. [Ipoucxoxnenne ampubuit u pentunuii. IlpouncxoxaeHue
MJIeKONUTaromMX W nruill. [lpuHnun kimoueBoro apomopdosa. OcBoeHue
0ECTIO3BOHOYHBIMH ¥ TIO3BOHOYHBIMH KHBOTHBIMHY CYIIIH.

Pa3BuTue xu3HM Ha 3emuie 1O 3paM W NEPUOAAM: apXeu, MpOTEpO30H,
najgeo3oM, Me3030M, KaiHo30i. OOm@as XapakTepucTUKa KiIuMaTa W
reoJIOTHYECKUX mpoueccoB. [losBneHne U pacuBeT XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro ycioBHs U BIMSHUE Ha Ta30BbId COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHSI — SKOJIOTMYECKUE KPU3UCHI Tponuioro. [Ipuaunsl
U CIIEJICTBUSI MAacCOBBbIX BbIMUpaHHil. COBPEMEHHBI IKOJIOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobdiaema coxpanenus: 6mopaznooOpasus Ha 3emJe.

CoBpemeHHas cucreMa oprannueckoro mupa. [IpuHuunsl kinaccudukanuu
oprann3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIITBI OPraHU3MOB.



JlemoHcTpanuun

IToptpeter: @. Penu, JI. Cnamtannanu, JI. [lacrep, . 1. Meunukos, A.
N. Onapun, [Ix. Xongeis, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuer u cxembl: «Cxema omnbita @. Peany, «Cxema omnbita JI. Tlactepa
0 M3YYEHUIO CaMo3apoxieHus xu3Hu», «Cxema ombita C. Mwmmepa, I
IOpu», «3ITanbl HEOPraHMYECKON HBOTIOLMNY, «'€OXpPOHOIOrMYecKasl MIKana,
«HauanpHbple 9Tanbl opraHuueckod sBomonuu», «Cxema o0Opa3oBaHus
yKapuoT MyTéM cuMmbuoreHesa», «Cucrema >KMBOW TpUpoabl», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHui», «Punmoputh», «OIHOKIETOYHBIC
BOAOpPOCHN», «MHOIOKJIETOUHbIE BOIOpOCIW», «Mxu», «llanmopoTHUKNY,
«l"onocemenHble pacTeHus», «Opranbl I[BETKOBBIX pacTeHui», «Cxema
pa3BUTHSI KUBOTHOTO MHUpPay, «ApomMop]o3bl XKUBOTHBIX», «lIpocrelimuey,
«Kumeanomnonoctueie», «Ilmockue depBm», «UneHucrtonoruey», «PouIOb,
«3emHOBOnHBIEY, «lIpecmbikaromumecs», «IItumbyy, «MIIEKONUTAIOMIUEY,
«Pa3BuTHE XU3HU B apXEUCKOW 3pe», «Pa3BUTHE XU3HU B IPOTEPO3OMCKOU
ape», «Pa3zBuTme KHW3HM B MANECO30MCKOM 3pey», «Pa3BuThe KU3HH B
ME3030MCKON 3pe», «Pa3BuTHE XKU3HU B KalHO30MCKOW 3pe», «CoBpeMeHHas
CHUCTEMA OPTAHUYECKOIO MUPay.

O6opynoBanue: repOapud PACTCHUH pPa3IMUHBIX OTACIIOB, KOJUICKIIUH
HAaCEKOMBIX, BIIQXKHBIE TMIPENapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB,
KOJUIEKIIUM MIJIOKOXKHMX, CKEJEThl MO3BOHOYHBIX YXHWBOTHBIX, Yydesla NTHUI] U
3BE€pEH, KOJUIEKIIMM OKAMEHEJIOCTEH, TMOJIE3HBIX HCKOIMAEMBIX, MYJSIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JaboparopHas paGora «MojaenupoBaHUE OMNBITOB
Mumnepa—tOpu 1o  u3yd4eHMI0O a0MOT€HHOrO  CHHTE3a  OpPraHUYEeCKUX
COCIMHEHUH B MEPBUYHOMN aTMOchepey.

JladopaTopHas padora «/3ydueHue M ONHMCAHHE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTuueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHHS PacTCHUM
Pa3HBIX OTHAEIIOBY.

I[pakTnueckas  pabGora  «l3yyeHue  OCOOCHHOCTEW  CTpPOEHUS
MMO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue yeaoBeKa — AaHTPONOr eHe3

Paznensl n 3amaun anTponosoruu. MeToasl aHTPOIOJIOTUH.

CraHoBIIeHHE TTPEACTABICHUN O TPOUCXOKICHUH YEJIOBeKa. Pelurno3xeie
B033peHusA. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxonctBo 4yenoBeka C KUBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHHE
yenoBeka. CBUIETENHCTBA CXOJCTBA YEJIOBEKA C KMBOTHBIMH: CPAaBHUTEIBHO-



Mopdomoruyeckue, IMOPUOIOTHYECKHE, (U3HOI0T0-0MOXUMUYECKHE,
noBefeHueckue. OTauyusg YeloBEeKa OT JKUBOTHBIX. lIpsMoxoxiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOU
CUTHAJIBHOU CUCTEMBI.

JBwxymue  cuibl  ((akTOpel)  AHTPOINOreHe3a:  OMOJIOTHYECKUE,
conuanpHbie. COOTHOIIEHHWE OWOJOTHYECKUX M COIMAIBHBIX (PAaKTOPOB B
AHTPOIIOTEHE3E.

OcHOBHBIC CTaANM aHTpoOMoreHe3a. PaHHue yenoBekooOpa3Hbie 00E3bSHBI
(MPOKOHCYJIBI) W paHHUE TMOHTHABl — OOIIHME TPEIKH UYEITOBEKOOOpPa3HbBIX
00€3bsiH U JIoJIe. ABCTpaJIONUTEKH — JIBYHOTHME Mpelnku mrojen. YemnoBek
YMENBIA, TEPBBIE W3LOTOBJICHUS OpPyIMU TpyAa. UesnoBek NpAMOXOASUIUMU H
NEepBbI BBIXOA JroJiel 3a mpenenbl Adpuku. YemoBek rednenbOeprckuii —
o0LMi MpeIoK HEaHIePTaIbCKOrO YEIOBEKa U YeJIOBEeKa pa3yMHOro. YemoBek
HEaHJIEPTANbCKUI KaK BHJ JIIOJIEH XOJIOOHOTO KiMMara. YenoBeK pa3yMHbIN
COBPEMEHHOI'O0 THIIA, JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHUHEHTOB 32
npeaenamu Adpuku. [laneoreneTrka u najeoreHOMUKa.

DBOJIOIMS COBPEMEHHOT'0 YesioBeKa. EcTecTBeHHBIA 0TOOp B MOMYJISIIUASIX
yesoBeka. MyTalMoHHbINA nporece U noauMopdusm. [lonynsimoHHbIE BOIHBI,
npeiid reHoB, murparus u «3GHEeKT OCHOBATENS B MOMYIISIITUSX COBPEMEHHOT'O
YeJI0BeKa.

Yenoseueckue pacel. [lonatne o pace. bonbimme pacel: €BponeouaHas
(eBpasuiickas), aBCTpaJio-HErpoujHas (SKBaTopHaibHasi), MOHIOJIOUHAS
(a3maTcko-amepukaHckas). BpeMst 1 myTu paccelieHHs 4YeJoBEeKa IO IUIaHETE.
EnunctBo 4yenoBeueckux pac. HayuHas HECOCTOATENBHOCTh pacU3Ma.
[TprcnocoOIEeHHOCTh YeNOBEKa K PAa3HBIM YCJOBHSM OKPYXKAIOIICH CpPEeIbI.
Bnusnue reorpaduyeckoit cpenpl u apedda reHoB Ha MOPHOJNOTHIO U
(U3NOIOTHIO YeNlOBEKa.

MexaucuuiinHapable  MeToAbl B ¢u3MYecKord  (OMOJOTMYECKO)
AHTPONOJIOTHH.  OBOJIOUMOHHAS ~ AHTPOIOJIOTMS W MAaJ€0aHTPOIOJIOIHs
YEeJI0BEUECKUX MONyIsiui. bruoconnaibabie UCCIeI0BaHUs PUPOABI YETIOBEKA.
HccnenoBanne KO3BOMIONUNA OMOJIOTMYECKOT O U COLIMATILHOTO B YEJIOBEKE.

JleMOHCcTpanuu

IToprpetsr: Y. lapsuHn, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuubpl W cxembl: «MeToapl aHTPOMOJOTUM», «I OJOBHOM MO3r
yenoBekay, «YemoBekooOpasHbie 00e3bsiHb), «CKENeT 4YelnoBeKa M CKEJNeT
UMIIaH3e», «PyauMEHTbl U aTaBU3MBbL», «JIBUXKYIIHE CHIIBI aHTPOIIOTEHE3a,
«OBOJIOLMOHHOE JIPEBO YENOBEKA», «ABCTPAIONUTEK», «YEIOBEK yMENbI»,
«YenoBek mnpsMoxoasmun», «JleHucoBckuii uyenoBek» «Heanaepranbip,



«KpomanboHup», «IIpenkn yenoBeka», «ITambl 3BOJTIOLUN YEI0BEKA», «Packl
YEeJIOBEKay.

O6opynoBanue: MYJISDKA OKAMEHEJOCTEH, MPEeAMETOB MaTepHabHOU
KyJIbTYphl TPEAKOB YENOBEeKa, penpoaykiuu (dororpabun) kapTuH c
MUQOJIOTUUECKUMH U OUOJEHCKUMU CIOKETaMHU TPOUCXOXKJICHUS YeJIOBEKa,
dotorpadun HAXOJOK MCKOMAEMBIX OCTAaTKOB 4YEJIOBEKAa, CKEJEeT YesIOBEeKa,
MOZICJIb 4Yepera 4YesIoBeKa M 4Yeperna IIMMIIaH3e, MOJENbh KUCTH 4YeJloBeKa W
KHCTH IIMMIIaH3€, MOJIEJIM TOPCa MPEIKOB YEIOBEKA.

JladopaTtopHas pabora «l3ydeHue OCOOCHHOCTEH CTpPOSHHUS CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTtuyeckas padora «l3yyeHHe SKOJOTMYECKUX  aJanTanuid
YEJIOBEKAY.

Tema 6. JDxojiorusi — Hayka 0 B3aMMOOTHOLIEHHSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CUCTEM C OKPYKalolueu cpenoi

3apoxieHre W pa3BuTue dkonorud B Tpydax A. I'ymGonbara, K. @.
Pynwe, H. A. CeBepuona, J. I'ekkensa, A. Tencin, B. H. CykauéBa. Pa3nenst u
3a/1a4u 3KOJIOruH. CBs3b SKOJOTHUH C IPYTUMH HAYKaAMH.

Mertonb! 3konoruu. [loneBsie HaOMOIEHNUS. DKCIEPUMEHTBI B 3KOJIOTHU:
npupoaHble W JabopartopHbie. MojenupoBaHue B JKOJOTMH. MOHUTOPUHT
OKpYIKaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00ATbHBIN.

3HayeHWe DHKOJOTMYECKUX 3HAHUW JJIA 4YeJlOBEeKa. DKOJIOTMYECKOe
MHPOBO33PEHUE KaK OCHOBA CBS3EH UEIIOBEUYECTBA ¢ mpuponon. GopmupoBanue
9KOJIOTUYECKOM KYJIbTYpPhI U SKOJOTHUUECKOM IPaMOTHOCTH HACEJICHUSI.

JlemoHcTpanun

[Toptpetsr: A. I'ymbGonbar, K. @. Pynee, H. A. Cesepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuiel U cxeMbl: «Pa3nmeinsl skooruny, «MeToabl SKoJIorum», «Cxema
MOHUTOPHHTA OKPYKAIOLIEH CPEIbI».

JlaboparopHas  pabora  «/3yueHne  METOIOB  3KOJIOTHMYECKHUX
HCCIICIOBAHUI.

Tema 7. Opranu3msl U cpeia 0OUTAHUA

Oxonorndyeckue  (GakTopbl W 3aKOHOMEPHOCTH WX  JCHCTBHSL.
Knaccuduxamus skxonorndeckux (HakTopoB: aOMOTHYECKUE, OWOTHYECKHE,
aHTpornoreHHbie. O0IIMe 3aKOHOMEPHOCTH JAEHCTBUSI IKOJIOTUUECKUX (DAaKTOPOB.
[IpaBuno wmunumyma (K. I[mopenrens, 0. Jlubux). TonepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojormyeckuit Qaxrtop. JleicTBue
Pa3HBIX YYACTKOB COJTHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTHYECKHUE TPYIIIIbI



pacTeHUl M JKMBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHrHajbHas poJib CBETa.
doTonepruoan3M.

Temneparypa kak skojoruyeckuit (axrtop. JleiicTBue Temmeparypbl Ha
opranu3mbl. [[oHKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. JBPUTEPMHbBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHnocth kak sxonormyeckuit (aktop. IlpucrnocoOneHus pacteHui K
nojjiepkaHuio BogaHoro Oananca. Kiaccudukaius pacTeHUN M0 OTHOLIEHUIO K
BoJie. [Ipucnocob6ienus sKMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOMTaHUs OPraHU3MOB: BOAHAs, HA3€MHO-BO3/ylIHAs, IOYBEHHAs,
rIyOMHHAas TOJIMOYBEHHAsi, BHYTpUOpraHu3MeHHas. DOU3NKO-XUMHYECKUE
oco0eHHOCTU cpen oOuTaHusi opraHu3MoB. [IpucrnocoGnenuss OopraHu3MoB K
YKU3HU B Pa3HbIX CpElIax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE PUTMBL. CyTOUHBIE H
roJu4yHbie pUTMbIL. [Iprucrnoco0IeHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHHSIM
YCJIOBUH KU3HMU.

Kusnennsie Qopmbl opranuzmoB. [loHsiTue o0 KuU3HEHHOU (hopme.
XKuznennsie QOpMBI  pACTEHUN: JEPEBbs, KYCTapHUKH, KYyCTapHUYKH,
MHOT'OJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBbIE (POPMBI >KHUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’3pOoOHOHTHI. OCOOEHHOCTH CTpOEHUs W 00pasa
KU3HH.

buotnueckue  Qakropsl. Buasl  OMOTHYECKHMX  B3aMMOJIECHCTBUIA:
KOHKYpPEHIUS, XMIIHUYeCTBO, cuUMOM03 u ero ¢opmel. Ilapasutuswm,
KooTepanus, MyTyaJlu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3ammopaecTBus (Tonmuueckue, dopudeckue, (HaOpUUISCKHe).
3HaueHue OMOTHUYECKUX B3aUMOJICHCTBUM Ml CYIIECTBOBAHHS OPraHU3MOB B
cpene oouranud. [IpuHIMIT KOHKYPEHTHOT'O UCKITIOUEHHUSI.

JeMoHCcTpanuu

Tabmuipl U cxembl: «IKojorudeckue ¢GakTopb», «CBETOBOW CHEKTPY,
«OKOJOTMYECKUE  TPYNIbl  KUBOTHBIX IO  OTHOLIEHHUIO K  CBETY,
«TenmokpoBHbIE KUBOTHBIEY, «XO0JIOJHOKPOBHBIE YKUBOTHBIEY,
«DU3NONIOTUYECKUE aJlallTalluU KUBOTHBIX», «Cpellbl OOUTaHUS OPTaHU3MOBY,
«buonornueckne putrmbl», «KuzHeHHble (QopMbI pacTeHHi», <«KU3HEHHbIE
(OpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOIUCTBEHHOTO Jieca», «IKocucTeMa
XBOMHOro Jeca», «llenmn mnurtanus», «XumHnuectBo», «llapasutuzmy»,
«Konkypennus», «Cumonosy», «KommMmeHcammzm.

O6opynoBanue: repOapuu PacTeHU U >KUBOTHBIX, MPUCTIOCOOTICHHBIX K
BIMSHUIO PA3IUYHBIX 3KOJIOTMUECKUX (PAKTOpOB, Tepbdapuu CBETOIIOOMBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHU, CBETOIIOOMBBIC, TEHETIOOMBBIE U



TEHEBBIHOCJIUBBIE ~ KOMHATHBIE  pAacTE€HUs, TepOapuu U KOJUICKLIUHU
TEIMJIOI00UBBIX, 3UMOCTOUKUX, MOPO30YCTOMYMBBIX PACTEHH, dydena NTHI] U
3Bepel, repbdapuu pacTeHMi, OTHOCALIMXCA K TUrpoduraMm, Kcepodutam,
Me30(UTaM, KOMHATHBIE PACTEHUsS MaHHBIX TPYII, KOJJICKIHH KUBOTHBIX,
OOWTaIOIIKX B Pa3HbIX Cpelax, repOapuu U KOJJIEKIIMN PACTEHUH U KUBOTHBIX,
001aJaloNINX YepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBU I
KU3HU, repOapuu U KOJUICKIIMU PACTEHUH U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX
¢bopM, KOJUIEKITUU >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX OUOTHYECKUX
B3aMMOJICCTBUSIX.

JlaGopaTopHasi pabora «BrisiBieHHe NPUCIIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopHasi pabora «BbisiBieHHE TPUCIIOCOOJICHUI OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBI.

JlaGopaTtopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
pa3HbIX MECT OOUTAHUS.

Tema 8. Jkos1orust BUA0B U NOMYJISALMI

DOKOJIOTUYECKHE  XapakTepucTuku  nomynsiuud.  [lomynsiumst  kak
Ouonoruyeckas cucrema. Pojib HEOTZHOPOAHOCTU Cpeibl, PU3HUECKUX 0aphepOB
U ocoOeHHOcTeW Ouoyioruu BUIOB B (OPMHUPOBAHUM TMPOCTPAHCTBEHHOU
CTPYKTYpbl mnomyiasiuuid. OCHOBHbIE NOKa3aTely MOMYJSALUU: YHUCIEHHOCTD,
IJIOTHOCTh, BO3PAacTHAas M TOJIOBAsl CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSI.

OKkonoruyeckass — CTpykrypa  monyisiquud.  OneHka — YMCIEHHOCTH
nonyJyisinuu. JluHaMuka nonynsanuu U e€ peryiasiuus. buoTnueckuid moTeHIuan
nonyysinuu.  MognenupoBanue aMHAMUKM - nomyssinuu.  KpuBble  pocta
YUCJIEHHOCTH TnonyJisinuv. KpuBble BbDKMBaHMSA. Perynsuus 4YHCIEHHOCTH
MOMYJALMNA: poiib (AKTOPOB, 3aBUCSAIIMX M HE 3aBUCSIIMX OT IJIOTHOCTH.
DKkoJyoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonsitue 00 >Kromoruueckor HuIle Buaa. MecrooOutanue. MuoromepHas
Mozenb dkosorndeckon HumM J[x.M. XartumHcona. Pasmepsl skoiormyeckou
Huiu. [loTeHuManpHas U pealin30BaHHAS] HULIU.

Bun kak cucrema nomynsiuuil. Apeasbl BUAOB. BuIbl 1 MX JKU3HEHHBIE
CTpaTeruu. JKOJOTMYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTpalUdil >KUBOTHBIX. buonorumueckue
VHBA3UHU YyKEPOJHBIX BUIOB.

JemoHcTpanuun

IToprper: k. Y. XaTdnuHCOH.



TaOmuiel U cxeMbl: «DKOJIOTUYECKHE XapAKTEPUCTUKHU TOM YIS,
«IIpocTpancTBeHHass CTpPyKTypa monyisnun», «Bo3pacTHele mnupaMugsl
nomyssiun», «CKOPOCTh 3acelIeHUs TMOBEPXHOCTH 3eMJIM  Pa3IMYHBIMU
opranuzMammy», «Mogenp skomorunueckor Humu [x. M. Xaraunconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJICKIIMH >KUBOTHBIX.

JlaGopaTtopHass pabora «IIpucnocoOneHuss ceMsH pacTeHHH K
paccesieHUIO.

Tema 9. Jkos10rus coodmIECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMu B OMOIIEHO3€.

DxocucteMa Kak oTkpbiTas cucrema (A. k. Tencnaun). OyHKIIMOHAIbHBIE
OJIOKM OpraHU3MOB B HIKOCHUCTEME: MPOJYIIEHThl, KOHCYMEHTBI, PEIYLECHTHIL.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOHOTHYECKHE OJIOKU
skocucteM. [louBbl M Wbl B 3KocucTemax. KpyroBopoT BelecTB M MOTOK
SHEPrUU B SKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeauM JKOCUCTEMBL. buomacca W IPOAYKLHS.
DKOJIOTUYECKUE MUPAMUJIBI YUCeTl, OMOMACCHI U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpouxu. @aykmyayuu.
Hanpasnennsie 3akoHOMEpHBIE CMEHBI COO0IIECTB — cykieccuu. [lepBuynbie u
BTOPUYHBIE CYKIIECCUM W WX TPUYUHBL. AHTPONOTE€HHBIE BO3JCUCTBHUS Ha
cykueccuu. KimmakcHoe coobmiectBo.  buopasHooOpasue u  mojgHOTa
KpPYroBOpOTa BEILIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

IIpupoaHbie S3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IKOCUcmemMbl Mopeu
U 0Keanos. JKocucmemovl myHOp, 1€Co8, CMenel, nyCnbltb.

AHTpPONOT€HHBIE 3KOCUCTEMBI. ATrpodkocucrema. ArpoueHo3. Paznuuus
MEXAY aHTPOIMOT€HHBIMU U MIPUPOAHBIMHU IKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucTeM. ['oponackas
dnopa u ¢ayna. CuHaHTponu3alus ropojickol ¢ayHsl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmMupoBaHUS OCHOBHBIX B3aUMO/ICHCTBUI
OpraHu3MoB B JKocucteMax. Poib kackaowoeco s¢gexkma u  6udos-
20ugpuramopos (Kouesvix 6u0o8) 8 QyHkyuonuposanuu s3xocucmem. Illepenoc
SHEPIMU U BEHIECTB MEXAY CMEXKHBIMU SKOCHUCTEMaMH. Y CTOMYHMBOCTD
OpraHW3MOB, TIONYJSIMUA UM HOKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPONIOT€HHBIX BO3JIEHCTBUMN.

Mexanuzmvl  6030elicmeusi  3a2pA3HEHUli  pa3HblX — MUN08  Ha
CYOOP2aHUSMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX,  OCHOBbl  IKOJOSUHYECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20



6030eticmeus. MeTooIorusT MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX
HKOCHCTEM.

JlemoHcTpanuun

[Toptper: A. JIx. Tencnu.

Tabmuupt u cxeMbl:  «CTpykTypa  OuoneHo3a», «IKocucrema
IUPOKOIUCTBEHHOTO Jeca, «Ikrocucrema XBOWHOT'O aecay,
«DyHKIMOHATBHBIC TPYIIBI OpPraHu3MOB B 3KocucTeMe», «KpyroBopor
BEIIECTB B JKocuctemey, «llemn mnuTanus (macrOumHasi, JIETPUTHAS)Y,
«IKoNoruueckasl mupaMuaa 4ucemn», «IKOJOTHYEeCcKas MupamMuga OMoMacch,
«Oxomorudeckas mupamuaa sHeprun», «ObpazoBanue Ooinoray, «IlepBuunas
cykieccusi», «BoccTaHoBneHue nieca mocie moxkapa», «IKOCHCTeMa 03epay,
«ArporeHo3», «KpyroBopoT BeHIECTB W TMOTOK DJHEPTHMH B arpoIcHO3e»,
«IIpumepsl ypOoakocucTemM».

ObopymnoBanue: repOapuy pacTeHUH, KOJUICKIIMA HACEKOMBIX, dydesa
OTHI] ¥ 3Bepeid, TepOapuu KyJIbTYPHBIX U JTUKOPACTYIIUX PACTCHHH, aKBapUyM
KaK MOJIEJIb YKOCHCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo0osKOCUCTEMBD.

JlaGopaTopHas pabora «/3ydyeHue pazHO0Opa3us MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX YKOCUCTEMAX).

IKCKypcusi «DKCKypcHsi B THUINHYHBIA OwuoreoinieHo3 (B AyOpaBy,
Oepe3HsIK, eNbHUK, Ha CyXO/I0JIbHBINA UM TOUMEHHBIN JIYT, 03€p0, OOJI0TO)».

IKCKypeusi «DKCKYpCUsl B arpo3KOCUCTEMY (Ha MOJIe WM B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCUCTEMA

buocdepa — obmieruranerapHas o0oyiouka 3eMIid, TAE CYIIECTBYET WU
CyllecTBOBajia XH3Hb. Pa3BuTHE TpeiacTaBieHUid o Omocdepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o 6mocdepe. Ob6nactu 6uochepst u eé
cocrtaB. JKuBoe BeniecTBo 6uochepsl U ero ¢ yHKIINH.

3aKOHOMEpPHOCTU cyllecTBoBaHUS Ouocdepbl. OcobeHHOCTH OHOChEpbI
KaK TJI00QJIbHOW SKOCHCTEMBI. JIMHaMu4eckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB ¥ OHOr€OXMMHUYECKHE IHKIBI (Yriiepoja, asoTa).
PutmugHOCTS siBIeHM B Ouocdepe.

3oHanbHOCTh OMocheprl. [lonarune o 6uome. OCHOBHBICE OHMOMBI CYIIIH:
TyHJIpa, XBOWHBIC Jieca, CMEINIaHHbIE W NIMPOKOIHMCTBEHHBIE Jeca, CTEIH,
CaBaHHBI, MMYCTBIHU, TPOIIMUECKHUE JIeca, BEICOKOTOpbs. Kiumar, pacTuTenbHbIN
Y )KUBOTHBIA MUP OMOMOB CYIITH.

CtpykTypa W (QYHKIUS JKMBBIX CHCTEM, OIlEHKA WX PECypCHOTO
noTeHIHaia U 6rnochepHbIX OYHKITHIA.



JlemoHcTpanuun

[Toptpersr: B. 1. Bepnanckuit, 3. 3rocc.

Tabmuer u cxemsl: «I'eocdepsr 3emnn», «KpyroBopor a3ora B Ipupojae»,
«Kpyrosopor yriepoga B mnpupone», «KpyroBopor kuciopoga B MPUPOIE»,
«KpyroBopot BOJibI B Ipupojie», «OCHOBHBIE OMOMBI CcyIny, «KinMaTuyeckue
rnosica 3eminy, «Tynmpay, «Tatiray, «CMen1aHHbBIN JIECY,
«1InpOoKOIMCTBEHHBIN Jecy, «Ctenby, «CaBaHHay, «ITycThIHSY,
«Tpormmueckuut mecy.

O6opynoBanue: repbapuy pacTeHUN pa3HbIX OWOMOB, KOJUICKITUU
AKUBOTHBIX.

Tema 11. YesioBek u OKpy:KaoUias cpeaa

DKOJIOTUYECKUE KPU3UChl U UX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arpszHeHue Bo3myIIHOW cpenbl. OxpaHa Bo3myxa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspyiienue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHue Kaumara.

AHTpPOIIOTEHHOE BO3ACHUCTBUE HA PACTUTEIBHBIM W JKUBOTHBIM MUD.
OxpaHa pacTUTENBHOTO U KUBOTHOrO MHUpPAa. OCHOBHBIE NMPUHLMUIBI OXPaHbI
npupoabl. KpacHble kHuru. Ocobo oxpaHsieMble NPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue caabl ¥ 300JJ0TMYECKUE MTAPKH.

OcCHOBHBIE MPUHILIMIBI YCTOMYMBOIO PA3BUTHUSL YETOBEUYECTBA U MPUPOIBIL.
PaunoHanbHOE  MPUPOAOIIONB30BAHWE W COXPAaHEHHE  OMOJIOrMYECKOro
pazHooOpasus 3emim. OOmKe 3aKOHOMEPHOCTH TJIOOQIBHBIX SKOJIOTHYCCKUX
Kpu3ucoB. (OCOOEGHHOCTH COBPEMEHHOTO KpH3MCAa U €r0  BEPOSTHBIC
MOCJIE/ICTBUSI.

Pa3Butrie METOAOB MOHUTOPUHIA Pa3BUTUS OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocoepezaiowei u
KOHKYPEHMOCHOCOOHOU  dHepeemuke.  Buonoeuueckoe  pasnoobpaszue u
buopecypcuol. Hayuonanvnvle ungopmayuonHnvle cucmemsl, obecneuusaroujue
0oCcmyn K UHQopmayuu no cOCMOSHUIO OMOEIbHLIX U008 U IKOCUCHEM.
OcHosbl  dKOpeabunumayuu  3Kkocucmem U cnocobog  O0pvbvL ¢
buonospexcoenusmu. Pexoncmpykyus MOpCKUX U HA3EeMHbIX IKOCUCEM.

JleMOHCcTpanuu

Tabmumet  u cxembl:  «3arpsisHeHue  atMocepbl», «3arps3HeHue
ruapoceps», «3arpszHeHre mouBbD», «llapHukoBbIl 3PdekT», «Ocobo
OXpaHsAEeMble IPUPOJHBIE TEPPUTOPUN», «MOJEIH YIPABISIEMOIO MUPAY.

O6opynoBanue: (ororpadun OXpaHseMbIX PaCTEHUM W >KUBOTHBIX KpacHoi
KHUTU Poccuiickoit denepanuu, Kpacnoit KHUTU peruoxa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
BUOJIOT'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHUS
0o0y4JarolmMUMHUCI TporpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHEIE,
METanpeaMETHbIE U PEIMETHBIE.

B cTpykType JMYHOCTHBIX pPE3YylIbTAaTOB OCBOCHHS IPOTrpaMMbl 10
OMOJIOTUY BBIICJICHBI CICAYIONINE COCTABISIONINEG: OCO3HAHNUE 00YJarOIMMUCS
POCCUHCKOW TPaXJAAHCKOM HUIAECHTHYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITETLHOCTH M CaMOOIIPEACIICHUIO, Haluyue mMomusayuu K OOy4EHHIO
OuoNoruy, YereHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha
OCHOBE KIJIOYEBBIX IIEHHOCTEW M HCTOPUYECKHX TPAIULMUN  pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb  O0YYAIOIIUXCS
PYKOBOJACTBOBAThCSI B CBOEM  JEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMU, MPHUCYIIMMHU CHUCTEME OMOJIOrMYEeCKOro OOpa3oBaHUs, Haauyue
NnpasoCco3HaAHUs. SKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU Ccmasums UEIH WU
CTPOUTH KM3HECHHBIC IIAHBI.

JluyHOCTHBIE  pe3ysibTaThl OCBOEHHUSI MPOTpaMMbl 1O  OWOJIOTUU
JOCTUTAIOTCA B €IMHCTBE Y4YE€OHOM M BOCIHUTATEILHON JEATEIHbHOCTU B
COOTBETCTBUU C TPAAUIMOHHBIMU  POCCHUMCKUMHU  COLIMOKYJIbTYPHBIMU,
HUCTOPUYECKUMH W JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, TPUHATHIMU B
OOIIeCTBE TpaBUJIAMU M HOPMaMH TOBEACHHUS MU CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHMS, CAaMOBOCIIUTAHUSI W CaMOpPa3BUTHS, PA3BUTHUSI BHYTpPEHHEU
MO3UIIMU JIMYHOCTH, MAaTPUOTHU3MAa M YBAXKEHHUS K 3aKOHY U MPABOIMOPSIKY,
YEJIOBEKY TPyJa U CTapIIeMy MOKOJEHUIO, B3aUMHOTO YBaKCHUS, OEPEKHOTO
OTHOLLIEHUS K KYJIbTYPHOMY HACJIECIUIO W TPAOULHSIM MHOTOHAMOHAIBHOTO
Hapozaa Poccuiickon @enepanuu, Npupoae U OKPYKAKOIIEH Cpeie.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS y4dyeOHOro mnpeamera «buomorus»
JTOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYyYarOIIUXCs
PYKOBOACTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH,
CUCTEMOM I[EHHOCTHBIX OPHUEHTALMM, TO3UTUBHBIX BHYTPEHHUX YOEXKICHH,
COOTBETCTBYIOIIMX TPAAUIMUOHHBIM IEHHOCTSIM POCCHIMCKOrO  OOIIECTBA,
pacHIMpeHue >KU3HEHHOrO0 OMbITa M ONbITa JEATEIbHOCTH B MpOLEcce
pealn3ali OCHOBHBIX HAIPABJICHUM BOCHUTATEILHOW JEATEIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaxaaHCcKoOro BOCIMTAHMS:



chOpPMUPOBAHHOCTh ~ TPAXKTAHCKOM  MO3UIMU  OOydaromierocss  Kak
AKTUBHOTO W OTBETCTBEHHOT'O YICHA POCCHICKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX IMpaB M OOA3aHHOCTEH, yBaKEHUE
3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH EATECILHOCTH TIPH CO3JaHUN
y4eOHBIX TPOEKTOB, PEIICHUU YU4eOHBIX U TTO3HABATEILHBIX 3a/1a4, BBHITIOJHEHUN
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3HIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBACHSTH €€

YMEHHUE YYUTHIBATh B CBOMX JEHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSMH, KyJIbTYPHBIMU IIEHHOCTSIMH
Y COLIMATILHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, MO3HABATEIbHBIX U MCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB MpPHU OOCYXJCHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEP KAHMS;

TOTOBHOCTH K TYMAaHUTApHOM U BOJIOHTEPCKOM JESATEIbHOCTH;

2) NaTPUOTHYECKOT 0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTD POCCUHCKOU rpaXKJ1aH CKOH WUJICHTUYHOCTH,
NaTpPUOTU3MA, YBAXKEHHUS K CBOEMY HApoOJy, YYBCTBAa OTBETCTBEHHOCTH TEPE.l
PonuHol, ropmoctu 3a cBOM Kpald, cBO PommHy, CBOW S3BIK U KYJIBTYPY,
IIPOIIIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHWE K TPUPOJHOMY HACICIUI0 W IMaMSATHUKAM
IPUPOJIBI, JOCTWKEHUAM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
Tpyne,

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHUICKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJIOTHHM, TMOHWUMAaHUS 3HAYCHHS OWOJOTMU B TMO3HAHWUU 3aKOHOB
IPUPOJIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOT0 00IIIECTBA;

ujeiHas yoe:xxI€HHOCTh, TOTOBHOCTh K CITYKeHHIO M 3amuTe OTeduecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTBH OIEHHWBATHh CUTYAIMIO W MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIYIIIETO;



OTBETCTBEHHOE OTHOLICHHE K CBOUM POIUTEISAM, CO3JAHUKD CEMBbU Ha
OCHOBE OCO3HAHHOTO MPUHSTUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C
TpaguUUsMHU HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKJIIOYAsl CTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;

IMOHMMAaHUE SMOLUOHAJIBLHOTO BO3JCUCTBUS JKUBOM MPUPOABI MU €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHUIO B PA3HBIX BUJAX HMCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAUECTBA TBOPUECKON JIUYHOCTH;

S) ¢pusnyeckoro BocnuTaHusi, GOPMHUPOBAHHUSA KYJbTYPHI 310pOBbs H
IMOLMOHAIBHOI0 0J1ar ONmoJIyqus:

NOHMMAaHHWE W peanu3alus 3J0pOBOr0 M 0Oe30macHoro obpasza KU3HU
(310poBOE  MHUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TpaBUI UM HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUM M OTAbIXa, pEryisapHas Quanyeckas
AKTUBHOCTH), O€pEkKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBbIO;

MMOHUMAHHWE [IEHHOCTH TMPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO
0€30MacHOr0 TOBEACHHUS B CUTYalMsIX, YIPOXAIOUIUX 3I0POBBI0 U JKU3HH
JIIOJIEH;

OCO3HAHUE  TMOCIHEACTBUA W  HENPUSITUA  BPEIHBIX  MPUBBIYEK
(ynorpe06eHus aJIKoroJisi, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOIr0 BOCIIUTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0It00uHeE;

TOTOBHOCTh K AKTUBHOW JIESITEIbHOCTH TEXHOJIOTHYECKOW M COLMAJIbHOU
HaIlpaBJICHHOCTH, CIIOCOOHOCTH VWHULIMUPOBATb, IJIAaHUPOBATH "
CaMOCTOATEJBHO BBINIOJIHATH TAKYIO €SI TEIIBHOCTD;

UHTEpPEC K pa3iuuyHbiM cdepaM NpoPecCHOHATBLHON JesTEeIbHOCTH,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OYyayIIel nmpodeccun u peaan30BbIBaTh
COOCTBEHHBIE JKH3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 M CamMoOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JIOrN4€eCKOro BOCIIUTAHMS

AKOJIOTMYECKHU 11e1ec000pa3HOe OTHOUIEHUE K MPHUPOJE KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIIEHWE YPOBHS JKOJIOTMYECKOW KYJIbTYphl: MPUOOPETEHUE OMbITA
IJAHUPOBAHUS TIOCTYNIKOB M OLIEHKM HMX BO3MOXKHBIX TOCJIEACTBUM s

OKPYKarollen Cpebl;



OCO3HaHME TI00aTBHOr0 XapakTepa IKOJIOTMUECKUX MpoOJeM U MyTel hX
penieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble MPU U3YYCHUH OHOJIOTUU
3HaHWS U YMEHMsI TIPU PEHICHUH MpoOJEeM, CBSI3aHHBIX C PpalMOHAIbHBIM
MPUPOJONOJIb30BAaHUEM  (COONIOJIEHUE TIpaBUJ TOBEACHUS B  TPUPOJIE,
HaIlPaBJICHHBIX HAa COXPAHEHUE PABHOBECHUS B SKOCHCTEMAX, OXpPaHy BHUJIOB,
AKOCUCTEM, Orochephl);

AKTUBHOE HEINPUATHE JCUCTBUU, MNPUHOCAIIUX BPEd OKPYKaroUIEH
IPUPOTHOM Ccpefie, YMEHUE MPOTHO3UPOBATH HEOIATOMPUSATHBIC SKOJIOTHYECKUE
NOCJIEICTBUS MPEAITPUHUMAEMBIX IEUCTBUHN U MPENOTBPALIATh UX;

HaJU4Yue Pa3BUTOrO0 HKOJOTUYECKOTO  MBIIUICHUS, 3SKOJOTHYECKOM
KYJbTYpbI, ONbITAa JEATEIBHOCTH HKOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA UMU B MTO3HABATEIILHON, KOMMYHUKATUBHOW U COLIMAIBHON
NpPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHYECKON  JEATEIbHOCTH
AKOJIOTUYECKOW HANPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI' 0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAaKTUKU, OCHOBAHHOT'O Ha JTUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MECTa B MOJHKYJILTYPHOM
MUPE;

COBEPIIICHCTBOBAHHE SI3BIKOBOW M UMUTATENILCKON KYJIbTYphl KaK Cpe/ICTBa
B3aMOJICICTBUS MEXKY JIFOJIbMU U MMO3HAHUS MUPA;

MOHMMaHue crnenu@uku OMOJOTMHM KaK HAayKH, OCO3HaHUs €€ poJid B
¢dbopMUpOBaHUYU PAIMOHATHHOTO HAYYHOTO MBIIIUICHHS, CO3JJaHUU IE€JIOCTHOTO
MPEICTABIICHUSI 00 OKPYKAIOIEM MHPE KaK O €IWHCTBE MPUPOJBI, YETIOBEKA U
oOlIEeCTBa, B MO3HAHUMU MPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuu Mnpodiem
COXpaHEHHUS TPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OUOJIOTHH JJIsl COBPEMEHHOW ITUBUIIM3AIIUN:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAUIMHBI, CO3JJaHUE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peraTh PECYpPCHBbIC MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTel BBIXO/a U3 TJI00ATBHBIX KOJIOTUYECKUX TTPodiieM
u oOecrieueHUs1 Tepexofa K YCTOWYMBOMY Ppa3BUTHIO, PaIlMOHATHLHOMY
UCIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TMOJYYCHHUH OHOJOTHYECKUX 3HAHUM B IEJSIX
MOBBIIIIEHUST OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAY4YHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTW  (PYHKIIMOHATBHOM  TPaMOTHOCTH  OOydYarouiuxcs,
dbopMupyemoii pu u3y4eHur OHOIOTHH;



[IOHUMAaHUE  CYHIHOCTH  METONOB  IIO3HAHHUs, MWCIHOJIB3YEMBIX B
€CTECTBEHHBIX HAaYyKaX, CIIOCOOHOCTH HMCIOJIb30BATh MOJy4aeMble 3HAHMS IS
aHayiu3a U OOBSICHEHUS SIBJICHUM OKPYXAIOIIET0 MUpa U MPOUCXOASAIINX B HEM
U3MEHEHUH, YMEHUE JeNiaTh 0OOCHOBAHHBIE 3aKJIFOUEHUS Ha OCHOBE Hay4YHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO TOTYYEHHUS TOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTh CaMOCTOSITENIbHO MCII0Ib30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHust TpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIIUSX;

OCO3HAHNE LICHHOCTU HAyYHOU NEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEOBATENBCKYIO IEATENbHOCTh HHANBUAYAIbHO U B IPYIIIIE;

TOTOBHOCTb M  CHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U
camMo00pa30BaHMUIO, K aKTHUBHOMY IOJYYEHHIO HOBBIX 3HAHUU MO OMOJIOTHUU B
COOTBETCTBUHU C )KU3HEHHBIMU TOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJabTaTbl  OCBOGHMsSI ~ y4eOHOro  IpeaMmera
«buonorus»» BKIIOYAIOT: 3HAUMMble s  (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCHUIUIMHAPHBIE  (MEXOpPEIMETHbIE)  OOILIECHAYYHbIE
MOHATHSA, OTPaXKalOUINe LEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U Cleuuduky
METOJIOB TIO3HAHMS, WCIONb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEprus, SBJICHHE, MPOLECC, CUCTEMAa, HAyYHbIM (hakT, MPUHLMUII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCieloBaHHe, HAOIIOJCHHUE, HU3MEpPEHUE,
OKCIIEPUMEHT U JIpYTHe); YHUBEpCANbHbIE  y4eOHbIE  JCHCTBHS
(mo3HaBaTeNbHbIE, KOMMYHHKATHUBHBIE, PpETYISITHBHbBIE), O0OECIIEUNBAIOLINE
dbopMupoBaHue (HYHKIIMOHAIBLHOM T'PAaMOTHOCTM M COLUAIBHOM KOMIIETEHIIMH
OOyJarOMIMXCS; CIIOCOOHOCTh  OOYYAIONUXCS  WCIIOJIb30BaTh  OCBOCHHBIC
MEXIUCLUUIIIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHMS U  yHHBEpCaJbHbIE
y4eOHbIE IEHCTBUA B MO3HABATEIHLHON U COIIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OHOJOTHMM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusi y oOydaromerocss OyayT chOpMUPOBAaHbI I103HABATEIIbHbBIEC
YHUBEpCAIbHBIE Y4eOHBIE JCWCTBUSA, KOMMYHUKATHBHBIC YHHBEpPCAIbHBIC
y4eOHbIE JEWUCTBUSA, PETYISATUBHBIC YHUBEpPCAIbHbIE Y4eOHbIE EHCTBUS,
COBMECTHAs A€ATEIbHOCTb.

MeTtanpeaMeTHbIE pe3ylbTaThl OCBOSHUS MPOTPAMMBI CPETHETO OOIIETro
00pa30BaHUs JOJHKHBI OTPAXKATh:

OgilaieHde  yYHUBEPCAJIbHBIMM  Y4YeOHBIMHM  TO3HABATEJIbHBIMH
NEeUCTBUAMM:

1) 6a30BbI€E JTOrHYECKHE AeiiCTBUA:



CaMOCTOSITEILbHO ~ (OPMYJIMPOBATh W aAKTyaJIM3UPOBATh  MpPoOJEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHMM MPUEMBI JIOTHUYECKOTO MBIILUICHUS
(aHanmu3a, cHUHTE3a, CpaBHEHUs, Kiaccuukanuu, OO0OOIIEHUsS), PACKPHIBAThH
CMBICIT OHMOJIOTUYECKHX TOHATUH (BBIACTATH WX XapaKTEpHBIC MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMHU TOHSATUSIMHM);

OTIPEACIATh IEIN JEATCILHOCTH, 3ajJlaBas IapaMeTpbl M KPUTECPHUH HX
JOCTW)KEHHUS, COOTHOCHUTH PE3YyJbTaThl JIEATEILHOCTH C TOCTaBJICHHBIMH
EJSIMU;

UCIOJIb30BaTh OHMOJOTMYECKUE TMOHATUSL ISl OObsiCHEHUS (AKTOB U
SIBJICHUM KUBOU MTPUPOJIBI;

CTPOUTH JIOTMUECKHE PACCYKIECHUsSI (MHIYKTUBHBIC, NIE€IyKTUBHBIE, IO
AQHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PacCMaTPHUBAEMBIX
SABJICHUSX, (POPMYIIMPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

NPUMEHSATh  CXEMHO-MOJICJIbHBIE  CpeACTBAa  JUIsl  IPEJICTaBIICHUS
CYIIIECTBEHHBIX CBS3CH W OTHOIICHUN B M3y4aeMBbIX OMOJIOTHUYECKUX OOBCKTAX,
a TakkKe TMPOTUBOPEYUH pPA3HOTO POJA, BBHIIBICHHBIX B  Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIAH PEIICHUS MPOOIEMbI C YUETOM aHAIM3a UMEIOIIHXCS
MaTepUAIbHBIX U HEMATEPUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITCILHOCTh, OIICHUBATh COOTBETCTBHE
PE3yNbTATOB LIETSM, OIICHUBATH PUCKH MOCIIEICTBUMN JACATEIHHOCTH;

KOOPJAWHUPOBATh M BBINOJHATH pPabOTy B  YCIOBHUAX PEAbHOTO,
BUPTYaJILHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TPY PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€ HCCIeI0BaTEeIbCKHE 1eHCTBHSA:

BJIAJICTh HaBBIKAMHU y4e0HO-MCCIIEOBATEIbCKOM U MIPOEKTHOU
NESITeNIbHOCTH,  HABbIKAMU  pa3pelieHusi IpoOJieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSATEIHLHOMY TOWCKY METOJOB PEIICHUS MPAKTHICCKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHBIX METOIOB ITO3HAHUS,

HCIOJIb30BaTh PA3JMYHbIC BUJBI JCSITEIBHOCTU IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HWHTEPIPETANH, MPEOOPa3OBAHUI0 M TMPUMEHEHUIO B YUEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3JJaHUU Y4E€OHBIX U COLIMAJIbHBIX MIPOCKTOB;

dbopMupOBaTH ~ HAYYHBIA  TUN  MBINUICHUS,  BIAJETh  HAYIHOU
TEPMHUHOJIOTHEHN, KITFOUEBBIMU MOHSATUSIMH U METOJAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7aul B 00pa3oBaTEbHOU
NESATENBHOCTH 1 KU3HCHHBIX CHTYAIUsX;



BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHus, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH TOJTYYEHHBIE B XOJE pEIICHUS 3aJaud pe3yibTaThl,
KPUTHYECKHA OIEHWBATh WX JOCTOBEPHOCTh, IMPOTHO3WPOBATh HM3MEHEHUEC B
HOBBIX yCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHUBATh IPHOOPETEHHBIN OMBIT;

OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK TEPEHOCa CPEJCTB U CIIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JIacTH
KU3HEICATEITHHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBLHBIE TTOIXO0/IBI U PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIOIUE albTePHATUBHBIC PEIICHMUS.

3) padora ¢ undopmanmei:

OPHUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WHOOpMauu (TEKCTe
y4eOHOro 1mocoOusi, Hay4yHO-TIOMYJSIPHOM  JIUTEepaType, OHOJOTHYECKUX
CIIOBapsX W CIpPaBOYHWKAX, KOMIBIOTEPHBIX Oa3ax MaHHBIX, B HHTepHETE),
aHATM3UPOBATh WH(OPMAIMIO PA3IUYHBIX BHAOB U (OPM TMPEICTaBIICHUS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(bopMyIMpPOBaTh 3aNIPOCHI U TPUMEHSATH Pa3IMIHBIC METOABI IPH TTOWCKE U
orbope Ouomornyecko WHGpOPMAIMHK, HEOOXOAUMOM JUIS BBITOJHCHUS
y4eOHBIX 3aJ1ay;

MpUOOPETaTh OMBIT MCIOIH30BAHMS WH(POPMAITMOHHO-KOMM YHHUKATUBHBIX
TEXHOJOTHUH, COBEPIICHCTBOBATh KYJIbTYPy AKTHBHOTO  HCIOJIh30BaHUS
Pa3IMYHbIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAIbHYIO (OPMY TPEACTaBICHUS
Oouosornueckoit uHGoOpMaruu (CXeMbl, T'paduKH, JUarpaMMBbl, TaOJIHUIIbI,
PUCYHKH U JAPYTOE);

UCTIONIb30BaTh HAYYHBIM S3bIK B KayeCTBE CpelICTBa MpH paboTe ¢
Ouonoruyeckoil uHGOpMaNMEH: NPUMEHITh XUMHYECKUE, (QU3nYecKue u
MaTeMaTU4YeCKHE 3HaKU U CUMBOJIbI, (POPMYJIbI, a0OpEBHATYPY, HOMEHKIIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJMYECKHUE  CpENICTBa
HaTJISTHOCTH;

BJIQJICTh ~ HaBBIKAMHM  pACMO3HABAaHWS W 3aIIUTHl  HUHGOPMAIIUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1elCTBUSIMU:

1) o0mienue:



OCYLLECTBISITh KOMMYHHMKallMd BO BceX cdepax IKHU3HHM, aKTUBHO
y4acTBOBATh B JIHAJIOT€ WJM JIUCKYCCHUU IO CYIIECTBY OOCYKIa€MOH TEMBbI
(yMeHHME 3aJaBaThb BONPOCHI, BBICKA3bIBATH CYXKJIEHHUS OTHOCHUTEIBHO
BBITNIOJIHEHUS IIPEJIaraéMon 3a/1aud, yYUThIBaTh UHTEPECH U COTJIACOBAHHOCTh
NO3ULMHI JPYTUX YYACTHUKOB JIMAJIOra WK TUCKYCCUHN);

pacrio3HaBaTh HeBepOalbHbIE CpelcTBAa OOIIEHMs, MOHMMATh 3HAUYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYallUM,
YMETb CMATYaTh KOH(MIUKTHI U BECTH NEPETOBOPHIL;

BJIAJIETh PA3IMYHBIMU CIOCO0aMU OOIIEHUS M B3aUMOIECHUCTBUS, TOHUMATh
HAMEpPEHUsl JPYTUX JIIOAEW, MpOSBIATh YBAKUTEIBHOE OTHOUICHHE K
cobeceTHUKY U B KOPPEKTHOU (hopme (HopMyTUpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAas AeATeJbHOCTh:

IIOHMMAaTh W HCIOJB30BaThb  IPEMMYIIECTBA  KOMAaHIHOW WU
WHJIUBUIYaIbHOM  paOOThl MpU  pEHIeHUH OHOJOTMYECKOW  MpOOJIEMBI,
00OCHOBBIBATH HEOOXOANUMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aMMO/JICHCTBUSA MPU PEIICHNN Y4eOHOH 3a7auH;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX AEHCTBUN C y4y€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN Ka)JI0I0 YWIEHA KOJIJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JESTENIbHOCTH, OpraHU30BbIBaTh U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKEHHUIO: COCTABJIATH IUIAaH JEHCTBU,
pacnpenensTh poid ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh pE3yNbTaThl
COBMECTHOU PadOTHI;

OLICHMBAaTh KAue€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 y4acTHMKA KOMAaHJbl B
O0IIMI pe3yabTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

[peajaratb HOBBIE IPOEKThI, OLICHUBATh HJEH C IO3ULIUH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYAIUSIX, IPOSBIISITH TBOPUECTBO M BOOOpaKeHHE, OBITh MHUITUATUBHBIM.

OgByageHne yHUBeEpPCAIbHBIMHU PeryJIATHBHBIMHU ACHCTBUAMM:

1) camoopranuzanus:

UCIOJb30BaTh OMOJOrMYECKUE 3HAHUS JUIsl BBISBICHUS NpoOJIeM U HX
pELICHHS B )KM3HEHHBIX U YU€OHBIX CUTYAIUsX;

BbIOHMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM LENEBbIE U CMBICIOBbIE
YCTAaHOBKM B CBOMX JEHCTBUAX U IOCTYIIKAX I10 OTHOILLEHUIO K KUBOH ITPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYILECTBIISATH  ITO3HABATEJIBHYIO  JCSATEIbHOCTD,
BBISBJISITH MPOOJIEMBI, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 33Jaud B
00pa30BaTEIbHON JEATENLHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaAMOCTOATEJIbHO COCTaBJISATh IUIAH pEIIEHUs MpoOJieMbl € y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

pacliupsiTh ~ paMKH  y4eOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
IPEAITOYTEHNIM;

Jenatb ~ OCO3HAHHBIA  BBIOOP,  apryMEHTHUPOBATH  €ro,  Oparth
OTBETCTBEHHOCTb 32 PEUICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON SPYIUILIMUA B
pa3HbIX 00JIACTAX 3HAHUW, MOCTOSHHO IMOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYaI[UsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMHU  IIO3HABATEIbHOW pEPIIEKCUH KAaK  OCO3HAHUS
COBEPIUAEMBIX JEWCTBHUA M MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJIBTATOB H
OCHOBaHUI, NCIIOJIB30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYalluu, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLEHWBATh PUCKM M CBOEBPEMEHHO NPHUHUMATh PEUIEHUS MO UX
CHUKEHUIO;

PUHUMATh MOTHMBBI M apPryMEHTBHI JPYITUX NpPHU aHAJIU3€ PE3YJIbTATOB
NEeSATENbHOCTH;

3) npuHsaTHE ce0s U APYTrUX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI M AapryMEHTBl JPYIrUX IPU aHaJIu3€ pe3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.
IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaTbl OCBOEHHUS COAEpKaHUS Y4E€OHOro MpeaMeTa
«buonorus» Ha yriayON€HHOM YpPOBHE OpPUEHTUPOBAaHbI Ha oOecredeHue
npodunpHOro  00ydeHuss oOydaromuxcss Ouonorud. OHHM  BKIIOYAIOT:
cnenupuyeckue A1 OUOJOrMHM HAyYHbIE 3HAHMSI, YMEHUS U CIIOCOOBI JEHCTBUI
[0 OCBOGHHUIO, MHTEpIPETAlMd M [PeoOpa3OBaHUIO 3HAHWUN, BUIBI



NEATENbHOCTU 110 TOJIYYEHUIO HOBBIX 3HAHUN U UX MPUMEHEHUIO B PA3JTUYHBIX
yu4eOHBIX, a TakKe€ B pealbHbIX KU3HEHHBIX cuUTyauusx. lIpeaMerHbie
pE3yAbTaThl IPEACTABIEHBI IO TOAaM U3y4YCHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI ydeOHOro mpeamera «buomnorus» B
10 knacce nOIKHBI OTPAKATh:

c(hOPMUPOBAHHOCTh 3HAHMK O MECT€ M POJU OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWUW 3aKOHOB TMPHUPOALI W  PEIICHWU TMpoOJeM  palmOHAILHOTO
IPUPOJIONIONIB30BAHUS, O BKJIQJE€ POCCHUMCKUX H 3apYOCKHBIX YYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMON OHMOJOTMYEeCKMX 3HAHWW, KOTOpas BKIIOYAET:
OCHOBOIIOJIararolue OUOJOTUYECKUE TEPMUHBI M MOHATHUS (KU3HB, KIIETKA,
OpraHusM, MeTa0oJIM3M, TOMEOCTa3, CaMOPEryJiAlus, CaMOBOCHPOU3BEACHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE), OMOIOTMYECKUE TEOPUU
(knetounas teopus T. IllBanna, M. Illnetinena, P. BupxoBa, xpoMocoMHas
Teopus HacyieacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunoBa — o nenTpax
MHOTOOOpa3usi M  TMPOUCXOXKJEHUS  KYJIbTYPHBIX  pACTEHUM), 3aKOHBI
(enHOOOpPAa3Ms MOTOMKOB MEPBOr0 MOKOJICHUS], PACHICIICHUSI, YACTOThI TaMeT,
HE3aBUCUMOro HacienoBaHus [. MeHuens, TOMOJOTMYECKHX pSAIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. 178 Basunoga), MIPUHLIMIIBI
(KOMIUIEMEHTAPHOCTH);

BIIaJICHUE OCHOBHBIMHM METOJaMU HAy4YHOTO MO3HAHMUS, UCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX >KUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHHUE,
HaAOJIIOICHNE, SKCTICPUMEHT);

YMEHUE BBIACIATH CYIIECTBEHHbIC TPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT
U JYKapuOT, OAHOKJIETOYHBIX U MHOTIOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpruOOB, PACTCHHI, KMBOTHBIX W YEJIOBEKA, CTPOCHHS OPraHOB U
CUCTEM OpraHoB  PacCTEHHI, KVUBOTHBIX, YEJI0BEKa, IIPOLIECCOB
KUZHEACATEILHOCTH, MPOTEKAIOMIUX B OpPraHU3Max pAcTEHUM, *KUBOTHBIX U
YeJIoBeKa, OWOJIOTHYECKHX IPOIECCOB: OOMEHa BEmIeCTB (MeTaboIm3Mm),
IPEBpAIEHUs DYHEPTUU, OpPOKEHHUS, aBTOTPOPHOrO U TeTepoTPOGHOro THUIIOB
nutanusi, (OTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, Meilo3a, raMmeToreHesa,
sMOpHOreHesa, MOCTAIMOPHOHAILHOTO pa3BuUTH, Pa3MHOXKEHUS,
WHIMBUAYaIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUS T€HOB,
reTepo3rca, UCKYCCTBEHHOTO 0TOO0Da;

YMEHUE YCTAaHABJIMBATh B3aUMOCBSI3U MEXK]Y OPraHOMAAMU KIIETKH U HUX
GYHKIUSAMH, CTPOSHUEM KIJIETOK pa3HbIX TKaHEH M HUX (PYHKIUSIMHU, MEXTY
OpraHaMHl W CHUCTEMaMH OPraHOB Y pPAaCTE€HHi, KUBOTHBIX M YEJIOBEKAa U MX



GYHKIUAME, MEXIY CUCTEMaMH OPraHOB U MX (YHKUIMSIMHU, MEXAY dTaramu
OoOMEHa BENIECTB, JTallaMH KJICTOYHOTO IMKJIA W JKU3HEHHBIX IIMKJIOB
OpPraHU3MOB, dTarlaMu AMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenotunom u pakTopamu cpesibl OOUTaAHUS;

YMEHHE BBISBIIATH OTJIMYUTEIbHBIC TPU3HAKH )KHUBBIX CHCTEM, B TOM YHCJIC
pacTeHHi, >)KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOIOTHYECKYIO
TEPMHUHOJIOTUIO ¥ CHMBOJIMKY ISl JIOKa3aTelIbCTBA POJCTBA OpPraHU3MOB
pa3HbIX CUCTEMATHUYECKUX TPYIIIT;

YMEHHE pemarb OWOJOTrMYECKHWe  3a/layd, BBISBIATh  NPUYMHHO-
CJICJICTBEHHBIC CBSI3M MEXKIY HCCICTYEMBIMU OMOJOTHYECKUMU MPOIECCAMU H
SBJICHUSIMHU, JIeNlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHUHU IMOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKkTUYecKue paboThl, COOII0IATh
npaBuia npu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTATh THUIOTE3bI, MPOBEPATH HX DKCICPUMEHTATbHBIMH
cpenctBamu, (GopmMynupys 1eidb HCCIEAOBaHUS, aHAIU3UPOBATH IMOJY4YECHHbIE
PE3yNbTaThl U JACNIaTh BEIBOBL;

YMEHHE y4acTBOBaTh B yUeOHO-HCCIIEIOBATEIIbCKON paboTe o OMOJIOTHH,
AKOJIOTUU ¥ MEIMIIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HaYyYHBIX OOIIECTB, U
NyOJMYHO TIPENCTaBIATH  IONYYCHHBIE pe3yiabTaThl Ha  YYCHHYECKHUX
KOH(EpEeHITUSX;

YMCHHE OIICHUBATHh ATUYCCKHE ACICKThl COBPEMEHHBIX HCCJICIOBAHHWI B
objmacTi  OMONOTMM W MEAUIMHBI  (KJIOHUPOBAaHME, HCKYCCTBEHHOE
OIUTIOJIOTBOPEHHME, HAMIPABICHHOE M3MEHEHUE TEHOMA M CO3/IaHNe TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYILECTBISTh OCO3HAHHBIN BHIOOP OyayIien mpodeccuoHanbHON
NEeSTEeNbHOCTH B oOnacth  OWOJOTMH,  MEAUIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPHUH, CEITHCKOTO XO3SHCTBA, MHUIIEBON MPOMBIIIICHHOCTH, YTITyOIATh
MMO3HABATENbHbII ~ MHTEPEC, HANpaBICHHBIM HAa  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOLIEH Npodeccuu U MPOJOJDKEHHE OUOIIOTHYECKOr0 00pa30BaHUs
B OpPTraHU3aUAX CPEAHETO MPOPECCHOHATLHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEHUS y4deOHOro mpeamera «buosiorus» B
11 Knacce NOIKHBI OTPAXKATH:

c(hOPMUPOBAHHOCTh 3HAHMK O MECT€ M POJU OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAY4YHOUN
KapTUHBI MHpaA, B TIO3HAHWUU 3aKOHOB TPHUPOALI W PEIICHHHM SKOJOTHYCCKUX
npoOJieM 4YeNOBEYEeCTBA, a TaKKe€ B PEIIEHWU BOMPOCOB PAIMOHAIBLHOTO



IPUPOJIONIONIb30BaHUs, W B (HOPMHUPOBAHUU I[EHHOCTHOI'O OTHOIIEHUS K
npupojie, o0IIEeCTBY, YEIOBEKY, O BKJIa/le POCCUUCKUX U 3apPYOEIKHBIX YUEHBIX -
OMOJIOTrOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJCTh CUCTEMOW OMOJIOTMYECKHX 3HAHUN, KOTOPas BKIIOYAET
Ompe/ieNICHUs] U MOHUMaHUE CYIIHOCTH OCHOBOMOJIATAIOIINX OHOJOTrHYECKHUX
TEPMHUHOB M MOHATUM (BHUI, dKOcucTeMa, Ouocdepa), OMONIOTHYECKUE TEOpUU
(@BomoriuoHHast teopuss Y. JlapBuHA, CHHTETHYECKas TEOPHUSI HBOJIOIUHN),
yuennsi (A. H. CeBeproBa — O MOyTAX M HampaBieHUAX 3Boitonuu, B.M.
Bepnanckoro — o 6uocdepe), 3akoHbI (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinOGepra, 3apoapiieBoro cxojacrea K. M. bapa), npaBuna (MuHUMYyMa
1O. JIubuxa, 3KOIOrnYecKoi MUPaMUJIbl SHEPTUH), TUIOTE3bI (THIIOTE3a «MUPa
PHK» V. I'unGepra);

yMEHUE BIAJACTh OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHUS,
UCIOJIb3yeMbIMU B OHUOJIOTMYECKUX HCCIEIOBAHUSX JKUBBIX OOBEKTOB H
AKOCUCTEM (OMHCaHHe, U3MEpPEeHHe, HAOJI0JEHUE, HKCIIEPUMEHT), CIoco0aMu
BBISIBJICHUSI M OLICHKU aHTPOIMOT€HHBIX U3MEHEHUM B IPUPOJIE;

YMEHHUE BBIJICATh CYIIECTBEHHbIE NPU3HAKU: BHJOB, OHOrEOIIEHO30B,
AKOCUCTEM U OHocdepbl, CTAOUIM3UPYIOIIETO, JBIXXYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUYECKOTO u CUMIATPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS JBIKYIIMX CHJI DBOJIOIMU HAa TeHOPOH]
MOMYJISAINY, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOUTaHUS, YepeOBaHUS
HaIlpaBJICHUM HBOJIOLUM, KPYrOBOPOTa BEIIECTB U IOTOKA HHEPIUU B
IKOCHUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3U MEXKY MPOLECCAMU HBOJIIOIUU,
JOBIKYIIUMU CUJIAMHU aHTPONOre€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX IKOCUCTEM U
IpPUCTIOCOOTIEHUAMH K HUM OpraHU3MOB;

YMEHHE  BBISIBISITH  OTJIWYUTCIBbHBIC TPHU3HAKH  JKUBBIX  CHCTEM,
IpUCTIOCOOJIEHHOCTh BUJIOB K cpelie 0OUTaHMs, aDMOTUYECKUX U OUOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aUMOCBS3€H OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJISI JOKa3aTelibCTBA POJICTBA OPraHu3MOB
pa3HbIX CHCTEMAaTUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB M  CpEIBI
oOUTaHusl, €IMHCTBA 4YEJOBEUYECKUX pac, HEOOXOJAUMOCTH COXpaHEHUS
MHOT000pa3usi BUJIOB U HKOCUCTEM KaK yCIIOBUSI COCYIIECTBOBAHUS MIPUPOIBI U
YeJI0BEUECTBA;

yMEHUE pemiaTh OWOJOTMYECKHE  3aJlaud, BBIIBISATH  MNPUYHUHHO-
CJICJICTBEHHBIE CBSI3M MEXKY HCCICTYEMBIMU OUOJOTHYECKUMU MPOIIECCAMU U



SBJICHUSIMH, JIeNIaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAaHWU TMOTYYEHHBIX
pe3ybTaToB,

YMEHHE BBITIOJIHATH J1a00paTOpHbIE U MPAKTUUYECKUE pabOoThI, COOIIOIATH
IpaBuiia pHu padoTe ¢ yaeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIIBUTATh THIIOTE3bI, MPOBEPATH WX OSKCIECPHUMEHTATHHBIMU
cpenctBamu, (GopMyIupys 1ejb HCCIEIOBAaHUS, aHATU3UPOBATH MOMYyYEHHBIE
pE3yNbTaTHl U JACNIaTh BHIBOBL;

YMEHHE yJ9acTBOBATh B YUEOHO-HCCIIENOBATEILCKON paboTe 1Mo OUOIOTHH,
AKOJIOTHUHU ¥ MEIWIIMHE, TPOBOAMMON Ha 0a3e MIKOJLHBIX HaYYHBIX OOIIECTB, U
nyOJIMYHO TPENCTaBISATH  MOMYYEHHBIE pe3yjbTaThl Ha  YYEHHUYECKHUX
KOH(EpEeHLHUSX;

YMEHHE OIIEHUBATh THUIOTE3bl U TEOPUU O TMPOUCXOKIACHUU KU3HH,
YelioBeKa M YEJIOBEUYECKHX pac, O MNPUYMHAX, IOCIEACTBUSX U CHOco0ax
IpeloTBpallleHUsl rI00albHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIIATh OCO3HAHHBIN BbIOOP Oynylieil npodeccnoHalbHON
ACSTeNTPHOCTH B 00JMacTH OMOJOTMH, O3KOJOTHH, MPHPOIONOIH30BaAHMS,
MEIUIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTUHU, BETEPUHAPHUH, CEIbCKOTO X035 HCTBA,
MUIIEBOM  MPOMBINIJICHHOCTH,  yrAyOlsITh  TIO3HABaTEIbHBIM  MHTEpEC,
HAIPaBJICHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Tmpodeccun u
POJOHKEHUE OHOJOTUYECKOr0 O00pa30oBaHUS B OPraHMU3aIMAX CPEIHETrO
npodeccuoHaIbHOTO u BBICIIIETO oOpazoBaHus.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/ Kourposbhubie | Ilpakruyeckne
NMporpamMmabl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 buonorus xak Hayka
2 JKuBbl€ CUCTEMBI U UX U3Y4YECHHE 2
3 buonorus kinerku 0.5
4 XuMu4eckass opraHu3aius KJIeTK: 10 1
5 Ctpoenue u GyHKIIUU KIETKH 8 2
6 OOMeH BelIecTB U MPEeBpallleHUe IHEPTUU B 9 !
KJIeTKE
7 Hacnencrsennas nadopmanus u 9 0.5
peanuzanus e€ B KJIETKe ’
JKU3HEHHBIN UK KIETKU 6 1
9 Crpoenue U QpyHKIUN OPraHU3MOB 17 1.5
10 Pa3MHOXeHHE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTrka — HayKa O HaCJIE€ICTBEHHOCTU U ) 0.5
M3MEHUYHUBOCTU OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTnka yenoBeka 0.5
15 Cenexuust OpraHu3MoB 1




16 BuorexHoJIOTHS U CHHTETHYECKas OMOJIOTHS 4
17 Pe3zepBHOE Bpems
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 13




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm KonrpoJubnsie | IlpakTnyeckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
| 3apok/IeHHE U Pa3BUTHUE DBOJIIOIIMOHHBIX 4
MpeICTaBJICHUI B OMOIOT I
2 MukposBosoIus U €€ pe3yabTaThl 14 2
Maxkpo3BOIIIOIIHS U €€ PE3YJIbTATHI 6
[Ipoucxoxaenue u pa3BUTHE KU3HU Ha
4 p p 15 1.5
3emiie
5 [IporcxoxkeHrE YeI0BEKa — AHTPOIOT'€HES 10 1
DKoJI0Tus — HayKa O B3aMMOOTHOUIEHUSAX
6 OpraHU3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’KaroIlIen cperon
7 Opranu3Mmesl U cpea OOUTaHuUs 1.5
DKOJIOTUsl BUIOB M TOMYJISILTUN 0.5
DKOJIOrHs COOOIIECTB. DKOIOTUYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rnmobanpHas sKocucTeMa
11 UYenoBek U OKpyx)armas cpeaa
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




MPOBEPSEMBIE HA EI'D I1O BUOJIOI'MU TPEBOBAHUS K
PE3YVJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3BOBAHUSI

Koa
NPoBepPsIeMOro
TpeOoBaHMSs

IIpoBepsieMble TPeGOBaHUSI K MPEeIMETHBIM pe3yJibTaTamM
O0CBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro
0011ero oo6pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE M POJH OHMOJIOTUU B CUCTEME
€CTECTBEHHBIX  HayK, B dbopMupoBaHuU COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTUHBI MHpa, B I[IO3HAHUM 3aKOHOB
MPUPOABl U PEIICHUU >KU3HEHHO BAXXHBIX COIMAIBHO-3TUYECKHX,
HSKOHOMHUYECKHX, SKOJIOIMUECKUX IPOOJIEM UYEIOBEUYECTBA, a TaKXKe
B PEUICHWU BOIPOCOB PAIMOHAIBLHOTO MPUPOJOINOJIL30BaHUS, B
(hOpMHUPOBAHUM IIEHHOCTHOI'O OTHOIIEHHUS K IMPHUPOJE, OOIIECTBY,
YEIIOBEKY; O BKJIAJ€ POCCHUHCKMX U 3apyOekKHBIX YYEHBIX —

OHMOJIOTOB B pa3BUTHE OMOJIOTUN

Brnanenue cucreMoii 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHMS, WCIOJB3YEMBIX B OHOJOTHYECKUX HCCIEIOBAHUAX
KUBBIX 00BEKTOB U HKOCUCTEM (0K caHue, U3MepeHue, MPoBeIeHUE
HaOJII0JIEHNHT); cr1oco0aMy BBISIBJIEHUS U OLIEHKH aHTPOIOI'EHHBIX
W3MEHEHUH B IIPUPOJIE.

Ymenue BBIJIBUTATh TUIIOTE3BI, IIPOBEPSTH ux
9KCIIEpPUMEH TaJIbHbIMU CpelcTBaMH, bopmynupys L eb
HCCJIEI0BAaHUSI, aHAIU3UPOBATh MOJYYEHHbIE Pe3yJIbTaThl U JEJaTh
BBIBOJIbI.

BolsiBiieHHE 3aBUCUMOCTH MEXAY HCCIENYyEMbIMH BEIUYMHAMH,
OOBSICHEHHE TOJY4YCHHBIX pe3ylbTaToB U  (opMynupoBaHUE

BBIBOJAOB C MCITOJIb30BAHUEM HAaYYHBIX HOHSITI/IfI, TCOpI/Iﬁ " 3aKOHOB

YMeHue BiaieTb CUCTEMOM OMOJIOrMYECKHX 3HAHMM, KOTopas
BKJIFOYACT: OCHOBOIIOJIATAONIME OMOIOTMICCKIUE TEPMHUHBI M TTOHSTHS
(KM3Hb, KJIETKAa, TKaHb, OpraH, OPraHW3M, BHJ, MOITYJISITHS,
JKOCHCTEMa, OWoreHo3, Ouocdepa;, MeTabomM3M, TOMEOCTa3,
KJICTOYHBII ~ WMMYHUTET, OWOCMHTE3  Oenka, OWOMOJMMEpHI,

JAUCKPCTHOCTD, CaMOpPCTyJEIuUs, CaMOBOCITPOU3BCICHUC,




HACJIECTBEHHOCTb, W3MEHYHMBOCTb, JHEPrO3aBUCHUMOCTb, pOCT U
pa3BUTHE);

Oouonoruueckue Teopuu: kieroyHas Tteopuss T. IlIBanna, M.
[nelinena, P. BupxoBa; KIOHAJIBHO-CEIEKTUBHOIO UMMyHHUTeTA [1.
Opmux, 1.1. MeunukoBa, XpOMOCOMHAasi TEOPHUSI HACIECTBEHHOCTH
T. Moprana, 3akoH 3apoasiueBoro cxoxcrsa K.  bapa,
SBOMIOLIMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas TEOpUs
JBOJIIOLIMY, Teopus aHTpomoreHesa Y. JlapBuHa; Teopus
ouoreonenoza B.H. Cykauésa; yuenue H.M. BaBuioBa o nentpax
MHOro00pasus U MPOMCXOKIEHUS KYJbTYpPHBIX PAaCTEHUH, yueHHE
A.H. CeBepuioBa 0 IyTsIX U HaIlpaBJIEHUAX IBOJIIOLMH, yueHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBl  (eAMHOOOpa3usi  MOTOMKOB  MEPBOrO  IMOKOJICHHS,
pacuierieHus NpU3HaKOB, HE3aBUCUMOI'0 HacJIe10BaHUs IPU3HAKOB
I'. Mennensi; CLEJIEHHOTO HAacaeA0BaHusl IPU3HAKOB U HApPYILIEHHUS
cuerieHust reHoB T. Moprana, TroMOJOTMYECKUMX pSI0B B
HaclencTBeHHOM u3MeHunBocThu H.M. BaBuioBa; reHeTuueckoro
paBHoBecus J[>x. Xapau u B. BaiinGepra; 3apoabIeBoro cxoacraa
K. bapa; 6norenernueckuii 3akon 3. I'ekkens, . Mromnepa);
MPUHILIUIIBI (YUCTOTHI TaMET, KOMIJIEMEHTAPHOCTH);

npaBuna (MuHumyma HO. JlmOuxa, H5KOJOTMYECKOW THPAMUIBI
quces1, 0MOMacChl U SHEPTUH);

runote3bl (koarepatHoit A.M. Omapuna, nepsuyHoro 0ynsoHa JIx.

Xomnpeiina, mukpocgep C. dokca, pudozuma T. Uek)

YMeHue pemniath MOUCKOBBIE OWOJIOTMYECKHE 3aJauM; BBISBISATH
MIPUYUHHO-CIIEICTBEHHBIE CBA3U MEXIY HCCIEyEMBIMU
OUOJIOTHYECKUMU OOBEKTAaMH, IMPOLECCAMU M SIBJICHUSMH; JeNaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

COCTaBJISATh TEHOTUIIMUECKUE CXEMbI CKPEILIMBAHUS JIJIS1 Pa3HBIX THUIIOB
HACJENOBaHUsI TPU3HAKOB y OPraHU3MOB, COCTaBJIATH CXEMBbI
MepeHoca BEUIECTB W DSHEPrHMM B JKOcHMCTeMax (Lenu THUTaHus,

TMUIIEBBIE CETH)

YMeHHne yCTaHaBIMBATh B3aMMOCBSI3M MEXKIY CTPOCHHEM U
GYHKIMSIMHA: OpraHOWIOB, KIETOK pa3HBIX TKaHEH, OpraHamMu M
CUCTEMAMHU OPraHOB y PACTEHMM, )KUBOTHBIX M YEJIOBEKA; MEKIY
dTamaMu OOMEHAa BEMIECTB;, JTalaMH KJIETOYHOTO IHUKJIA U

JKMU3HCHHBIX [HUKJIIOB OpPraHu3MoOB; 3TallaMU 3M6pI/IOHaHLHOI‘O




pa3BUTHUS; TEHOTUIIOM M (EHOTUNIOM, (PEHOTHUIOM U (aKTopaMu
cpeabl OOMTaHHUS; MPOLIECCAMU HBOJIIOLMHU; JIBIKYIIUMHU CHIAMH
aHTPONOIeHEe3a; KOMIIOHEHTaMM  Pa3jIMYHBIX 3KOCHUCTEM H

MPUCITOCOOJIEHUSIMU K HUM OPraHU3MOB

YMeHue BbIIeNATh CYIIECTBEHHbIE PU3HAKY:

CTPOCHHSI  BHUPYCOB,  KIETOK  MPOKapUOT U  IYKApHOT;
OJHOKJIETOYHBIX WM  MHOTOKJIETOYHBIX  OpPraHU3MOB, BHJIOB,
OMOreoIeH030B, 3KOCUCTEM U Ouoc(epbl; CTPOCHHsSI OPraHoB HU
CHUCTEM OpraHOB pACTEHUH, JXUBOTHBIX, YEJIOBEKA; IIPOLIECCOB
KHU3HEIEATEIbHOCTH, IPOTEKAIOIIMX B OpraHU3Max pacTEeHUuM,
KUBOTHBIX M 4eEJIOBEKa; OMOJOrMUECKHX TIpPOLIECCOB: OOMeHa
BellecTB (MeTaboau3M), MHPOpPMALMU U IPEBPALICHUS] 3HEPIUH,
OpoXxeHusi, aBTOTPO(HOrO M TreTepoTpPOHOro TUIIOB MHUTAHUS,
doTocuHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, I'aMeToreHesa,
sMOproOreHesa, MOCTIMOPUOHAIBHOIO Pa3BUTHs, Pa3MHOXKCHUS,
WHIUBUIYaIbHOTO pa3BUTUS Opranu3ma (oHTOT€HE3a),
B3aUMOJICUCTBUSI TE€HOB, TE€TEpPO3MCa; AEHCTBUM HCKYCCTBEHHOI'O
oTOOpa, CTaOMIM3MUPYIOUIETO, JBHXKYIIETO U Pa3pbIBAIOILETO
€CTECTBEHHOr0 O0TOOpa; aIoNaTpPU4YEeCKOro M CHMIATPUYECKOTO
BUJI000pa30BaHUsl; BIUSHUS JBIKYIIMX CHJI OSBOJIOINUH Ha
reHo(OH]T MOMYJISINY; MPUCITOCOOIEHHOCTH OpPraHU3MOB K Cpejie
OOUTaHUsI, YepelOBaHMS HAMpaBICHUM HBOJIOLUUHU; KPyroBOpOTa

BCHICCTB U IMOTOKA S9HCPIrUU B 9KOCUCTEMAX

ChopMHUPOBAHHOCTh YMCHHS BBIICISATH CYIIECTBEHHBIC MPU3HAKH
BHUPYCOB, KJIETOK IPOKAPUOT U DYKApUOT; OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX ~ OpPraHMW3MOB, BHJIOB, OHMOT€OI[€eHO30B U
HKOCHCTEM; OCOOEHHOCTH IMpOLIECCOB OOMEHa BEUIECTB U
MPEBPAIICHUS YHEPrUU B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO H
SHEPreTUYecKoro oOMeHa, XEeMOCHMHTEe3a, MHTO03a, Melo3a,
OILJIOJJOTBOPCHHUSI, PA3BUTUS U PA3MHOXCHHSI, HWHJIUBHIYaJHLHOTO
pa3BUTHS Opranu3Ma (OHTOreHe3a), OOphOBI 3a CyIIECTBOBaHUE,
€CTECTBEHHOr0 O0TOOpa, BHJI000pa30BaHMS, MPHUCIOCOOJICHHOCTU
OpPraHu3MOB K cpelie OOUTaHUS, BIUSHUS KOMIIOHCHTOB SKOCHCTEM,
AHTPOIIONEHHBIX M3MEHEHHUM B HDKOCHCTEMaxX CBOEW MECTHOCTH,

KpyroBOpOTa BEIIECTB U MIPEBPALICHHs SHEPTUU B Ouocdepe

YMmenue HCIIOJIB30BATh COOTBETCTBYIOIIUE apryMeHTHI,




OMOJIOrMYECKYI0 TEPMUHOJIOTMIO U CUMBOJIMKY JUJISL 1OKa3aTeIbCTBA
pOACTBA  OPraHWU3MOB  Pa3HBIX  CHUCTEMAaTUYECKUX  TPYII;
B3aMMOCBSI3M  OPraHM3MOB H  cpeAbl OOWUTaHUs, €IUHCTBA
YeJI0BEYECKUX pac; HEOOXOJUMOCTU 3J0pOBOro o0pas3a KHU3HH,
COXpaHEHHsS Pa3HOOOpa3usi BUIOB M OKOCHCTEM KaK YCIOBHUSA

COCYHICCTBOBAHUA NPHUPOALI U YCJIOBCYCCTBA

YMeHHe KpUTHYECKH OIEHHBATh HHPOPMAIHMIO OHOJIOTHYECKOTO
COZIEpXKaHUS; MHTEPIPETUPOBATD ATHYECKUE aCIEKTBI
COBPEMEHHBIX  HUCCJEOBaHUM B  Ouonoruu,  MEIUIMHE,
OMOTEXHOJIOTUH; paccMaTpuBaTh IJI00AJIbHBIE  3KOJOTMYECKHE
1po0JIEMBbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM

COOCTBEHHYIO MO3HITUIO




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
EI'S 10 BUOJIOTUHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Bbuonorus xax HaykKa. JKuBBIEe CHCTEMBI 1 X HU3Yy4YCHUC

1.1

CoBpemeHHass OMOJOTHsI — KOMIUJIEKCHAs Hayka. buonorumdeckue Hayku W
n3ydaemble MU TIpoOeMbl. DyHIaMeHTaIbHbIE, TPUKIAJIHBIC W MO CKOBBIC
Hay4YHbIE UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHne OMOJOTUU B (OPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAY4YHOMH
kaptuHbl Mupa. [Ipodeccun, cBsi3annbie ¢ Ouonorueil. 3HaueHne OUOJIOTHU B
MPAKTUYECKON JEeATEIbHOCTH YeJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3siCTBE,

IIPOMBILUIEHHOCTH, OXPaHe IPUPOIbI

1.2

JKuBbpie cucTemMbl Kak mnpeamMeT uzydeHus Ouonoruu. CBOWCTBA KHUBBIX
CUCTEM: E€IUHCTBO XMMHYECKOIO0 COCTaBa, JAMCKPETHOCTb W LEJIOCTHOCTD,
CIIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb, CAMOOPraHU3aIus,
CaMOBOCIIPOU3BEAECHUE, Pa3APa)KUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHU oOpraHu3zalMd JKUBBIX CHCTEM: MOJIEKYJSIPHBIMA, KJIETOYHBIH,
TKAaHEBbIA, OpPraHU3MEHHBIM, TOMYJISIMOHHO-BUJIOBOM,  3KOCHCTEMHBIN
(buoreonenoTnueckuii), 6uocdepuslii. [Iporeccsl, MPOUCXOANINE B KUBBIX
cuctemax. OCHOBHBIC TIPH3HAKH KUBOTO. JKU3HB Kak (popma CyliecTBOBaHUS

MaTepuu

1.3

Metonbl Ouonornueckoil Hayku. HabOmionenuwe, m3MepeHHe, 3KCIEPUMEHT,
cucremMarusaius, MeraaHanus. I[loHaTHe O 3aBUCUMOM U HE3aBUCHUMOU
nepemeHHou. IlnmanupoBanume »skcnepumenTta. IloctaHoBKa W IpoBepKa
runore3. Hynesas runoresa. [lousitue BeiOOpku u €€ n1octoBepHOCTh. Pazopoc
B Ouonormueckux gaHHbIX. OIlGHKAa JOCTOBEPHOCTH  MOJYYCHHBIX
pesyibtaroB. [IpuunHBl MCKaKeHUsS pe3yJbTaToB 3KcrepuMeHTa. [loHsTue

CTaTUCTHUYCCKOI'O TECTa

Knerka xak Onoyiornueckas CucreMa

2.1

Knerka — cTpykTypHO-QyHKIHOHAIbHAs eOUHUIA JKUBOro. HMcropus
oTkpbITHs KieTku. Pab6otel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE MOJOXKEHUS COBPEMEHHOU
KJIETOYHOM TEOpHUH.

MeToapl  MONEKYNSPHOH W KJIETOYHOH  OMONOTMU:  MHUKPOCKOITHS,
xpomartorpadus, aneKkTpodopes, METO] MEUEeHBIX aTOMOB,

muddepeHnnaibHoe eHTpUuGyrupoBaHue, KyJIbTHBUPOBAHNUE KIIETOK
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XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMUKPOdJIEMEHThI. Boa
u e€ poJib KaK pacTBOPUTENs, peareHTa, y4acThe B CTPYKTYpPUpPOBaHUU
KJIETKH, TeIuloperyiasiuuu. MuHepajabHble — BelleCTBAa  KIETKH,  HX
O6uonornyeckas poib. Poib KaTHOHOB ¥ aHUOHOB B KJIETKE.

buonornueckue mnomumepsl. benku. AMHHOKHCIOTHBIH cocTaB OEIKOB.
Crpyktypbl OenkoBoit mMoisekynbl. [lepBudHas cTpykrypa Oenka, MenTHIHAS
CBsI3b. BTopuuHas, TpeTHuYHasi, 4YeTBEpTUYHAsA CTPYKTypbl. JleHaryparus.
CpoiictBa OenkoB. Kiaccudukamuss OenkoB. buonorndeckue ¢GyHKINH
OEJIKOB.

VYraeBoael. MoHOcaxapuabl, Jucaxapuabl, OJIMIocaxapuibl U MOJMcCaXapHUbl.
OOumii muaH CTpoeHHss U (PU3MKO-XMMUYECKUE CBOWCTBA YIJIEBOJIOB.
buonoruueckue GyHKIMH YTIIEBOIOB.

Jlunuaer. ['uapodunsHo-TUapOodOOHBIE cBOMcTBA. Kitaccudukamus JUmumaoB.
Tpurmuuepuasl, hochonunuabl, BOCKH, cTepouabl. buonorudeckue GyHKIUNA
mununoB. OOmme cBoiicTBa OMONOTMYECKUX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTh K CaM03aMbIKaHUIO, TTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JJHK u PHK. CrtpoeHune HyKJIEHHOBBIX KHCIOT.
Hyxneotunpl.  Ilpunmun  komrmuiementapHoctd. [IpaBuno  Yaprad da.
Crpykrypa JJHK — nBoiinas cnupais. MecToHaxoxaeHHe U OMOJIOrHYEcKHe
¢yukuun JIHK. Buast PHK. @yuknun PHK B knerke.

Crpoenue moisiekynsl AT®. Makposprudeckue cBsa3u B Moltiekyine ATO.
buonornueckue ¢ynkumun AT®D. BoccraHOBIEHHBIE TEPEHOCUMKH, MX
¢yukuuu B kierke. Ceksenuponanue JJHK.

CrpyktypHast Ouojorus: OMOXMMHYECKHEe W OMO(U3MUECKHE HCCICTOBAHHUS

COCTaBa M MPOCTPAHCTBEHHOH CTPYKTYpBl OMOMOJIEKYI

23

Tumbl KIETOK: dJyKapuOTHYEeCKas U TMpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHaIbHbIE 00Pa30BaHUS KJIETKH.

Ctpoenue nmpokapuoTudeckon kieTku. Kierounas creHka OakTepuil U apxeu.
OCoOEHHOCTH CTpOEHUs reTepoTpodHOM U aBTOTPO(HON MPOKAPUOTHYECKUX
KJIeTOK. MecCTO M poJib IPOKapuoT B OMOLIEHO3aX.

Crtpoenne 1 PyHKIIMOHMPOBAHUE DYKAPUOTHUECKOM KiIeTKu. [InmazmaTnueckas
MeMOpana (tmazmaiemma). CTpykTypa IUTa3MaTH4YeCKOH  MeMOpaHBI.
TpancmopT BemiecTB 4Yepe3 IJa3MaTHYECKYl0 MeMOpaHy: MaCCHUBHBIN
(muddy3us, odneruéunas quddys3us), aKTUBHBIN (IIEPBUYHBIA U BTOPHYHBIN
akTUBHBIA TpaHcnopt). [lomynmpoHuniaeMocts MeMOpaHbl. PaboTa HaTpwii-
KaJMeBOro Hacoca. OHJAOIMTO3: MUHOUUTO3, (aromuTo3. DK3OLUTO3.
Knerounas crenka. CTpykTypa W (YHKIHUH KJIETOYHOW CTEHKH DPAaCTEHUH,

rpuboB.




Huronnasma. [{urozonb. LuTockener. JBukeHue nuromniasmel. OpraHouabl
kieTku. OgHoMeMOpaHHbIE OpPraHOMAbI KJIETKH: 3HJOIMJIa3MaTUYecKasl CeTb
(BIIC), anmapat ['onbaxu, IM30COMBI, UX CTpOeHHE U QyHKIMU. B3auMocBs3b
OJTHOMEMOpPAaHHBIX  OpraHousoB  kjierku. CTpoeHue  TI'paHyJIsSIpHOTO
petukynyma. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'magkuii (arpanynispHbIi) sHAOMIA3MATHUUECKUN peTukylyM. CekpeTopHas
¢byukumst anmapata [ompmku. TpaHcmopT BemiecTB B KieTke. Bakyomm
pacTuTeNbHbIX KieToK. Kilerounslil cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KIIETKH: MUTOXOHAPUH, MIACTH/IBI.

Crtpoenre U (pyHKIIMM MUTOXOHJpUM U TiacTui. [lepBudHbIe, BTOpUUHBIE U
CIIOKHBIE  TIACTUIIBI  (DOTOCHMHTE3UPYIOMIMX JYKApHOT. XJIOPOIUIACTHI,
XPOMOILIACTBHI, JIGMKOIIACTHI BBICIIUX PACTEHUM.

HememOpanuble opranouabl kjieTku CtpoeHue W (QyHKIUHM HEeMEeMOpPaHHBIX
OpraHousioB KieTtku. PubGocombl. MuxpodunameHTsl. MBIIEUHbIE KIETKH.
Muxkpotpy6ouku. Knerounsiii mentp. CTpoeHHE W ABMKEHHE >KTYTHKOB U
pecHuuek. MUKpOTpyOOUYKH IIUTOIIA3MbI. L{eHTprob.

SAnpo. Obonouka sapa, XpOMAaTUH, KapUOIIA3Ma, SAPBIIIKA, UX CTPOCHUE U
¢byukuuu. SAnepHelii 6enkoBelid MaTpuKC. [IpocTpaHcTBEHHOE pacHoyioKeHHe
XpOMOCOM B HHTepda3zHOM saape. benku xpomaTiHa — THCTOHBI.

Knerounslie BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTuTEnBHOM, JKUBOTHOM, TPUOHON )
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AccuMuiALUs M JUCCUMMIISLUS — JIB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOQHBIN U reTepoTpodHBIA. YyacTHe KUCIOpoJa B OOMEHHBIX
mporeccax. DHepreTuyeckoe obOecreueHue KIETKH: mpeBpaiieHne AT B
oOMeHHBIX Tporeccax. PepMEHTATHUBHBIA XapaKTep peakiuil KICTOYHOTO
Merabonm3ma. DepMeHThl, UX CTPOCHME, CBOMCTBA MU MEXaHU3M JAEHCTBUS.
Kodpepmentsl. Orinnuus (EepMEHTOB OT HEOPraHMUYECKHX KaTalu3aTOpPOB.
benku-aktuBaTOpel U OEIKM-MHTUOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKLIMH OT pa3MuHbIX (PAKTOPOB.

IlepBrUuHBIl CHHTE3 OpPraHMYECKHX BemecTB B Kierke. dorocuHTe3. Poib
XJIOPONJIacTOB B mporecce ¢orocunre3a. CeToBas W TeMHOBass (pasbl.
[TponykTHBHOCTH (hoTOCHHTE3a. BimsiHMe pa3nuuHbIX (HaKkTOPOB Ha CKOPOCTH
¢doTocuHTe3a. 3HaueHue GOTOCHHTE3A.

XeMOoCHUHTE3. PazHoo0Opa3ue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPHUITUPYIOTITHEC OakTepuu, JKele300aKTepHH, cepobakTepuH,
BOJIOPOAHBIE OaKkTepuu. 3HAUCHHE XEMOCHHTE3A.

AnHaspoOHble opraHu3Mmbl. Buasl Opoxkenus. [IpogykTel OpokeHuss M uX

UCIOJb30BaHUE YEIOBEKOM. AHAa’3pOOHBIE MHUKPOOPraHHU3Mbl KaK OOBEKTHI




OMOTEXHOJIOTUH U BO3OyaAuTEN OONe3HEH.

AspobHble OpraHU3MBbl. Orarbl SHEPreTUYECKOro obOMeHa.
[TonroroButenbHpIlt  dTan. [nHMKOMM3 — OECKUCIOPOMHOE pacHIeTUICHUE
TJIFOKO3BI.

buonoruueckoe OKHMCIICHHE, I KIETOYHOE JbIXaHHe. POJIb MHUTOXOHIpU B
mporeccax — OMOJIOTHYECKOro  OKHCIeHHMA.  Llukimuueckne — peaxium.
OxucnurensHoe (ochopunupoBanue. I[IpenmyiiecTBa a’poOHOr0 MyTH
oOMeHa BelecTB Tepen aHadpoOHBIM. D(H(HEKTUBHOCTH SHEPreTUUYECKOTO

oOMmeHa

2.5

Peakiium maTpuyHOro cuHresa. [IpMHIMI KOMIUIEMEHTApHOCTH B PEAKIMSIX
MaTpUYHOI'O  CHHTe3a. Peamu3anus  HacleICTBEHHOW  MH(pOpMaLuu.
I'enernueckuil kox, ero ceorcrea. TpaHckpunuus — MaTpuuHbii cunte3 PHK.
[IpyHIUTIBI  TPAHCKPUIILIMKM: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiusa u e€ stanbl. Yuactue TpancnoptHeix PHK B
OouocunTtese Oenka. YcnoBusa 6uocunresza 6enka. KogupoBaHnue aMHHOKHCIIOT.
Ponb pubocoM B GmocuHTE3€E Oenka.

Opranuzanus reHOMa Yy HpPOKapHUOT U 3YKApUOT. Perynsuus akKTUBHOCTH
reHoB y mpokapuoT. ['unote3a onepona (P. XKakoo6, K. Mano). Perynsmus
OOMEHHBIX MpOoIecCcoB B KieTKe. KiieTounblit romeocTas.

Bupychl — HekneTounble GopMBbI XKU3HU U oOnUraTHble napa3utbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpuoQaros.

Bupychsie 3a00eBanus yenoBeka, >kMBOTHBIX, pactenuit. CITMJ, COVID-19,

conuaJIbHbIC U MCOUITUHCKHNEC HpO6J’I€MBI

2.6

Knerounslii 1mukin, ero mepuoAabl M perymsauus. HHTepdaza U MHUTO3.
Oco0GeHHOCTH MPOIECCOB, MPOTeKaroIMuX B uHTepda3ze. [lonroroBka KieTku K
nenenuto. IlpecuHTeTHYECKHE  (MTOCTMHUTOTHYECKHH), CHHTETUYECKHH W
HNOCTCUHTETUYECKUH (IPEMUTOTHYECKH) TepruoIbl HHTEP(a3bl.

Marpuunsiii cunres [JHK — pemmkanus. Ilpunnunser penmmkanuu JIHK:
KOMIIJIEMEHTapHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, AHTHUIAPAJUICIBHOCTD.
MexanusMm permmkanuu JJHK. Xpomocomsl. Ctpoerne xpomocoM. TenoMepsl
U Teromepas3a. XpOMOCOMHBIA HaboOp KJIETKH — KapuoTuml. JIUIuiouaHblil u
rariouIHeli Habopbl XpomocoM. ['omosorumusbie Xxpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kneTkn — Muto3. CTaaiuyu MUTO3a U IPOUCXOASIINE B HUX IIPOLIECCHI.
Tunsr muto3a. KaprokuHes U HIUTOKHHE3. bHoIOrnyeckoe 3HaueHue MUTO3a.
Perynmanuss murOoTHYECKOro nukia KiaeTkd. lIporpamMmmupyemasi KieTo4Has
ru0enp — arnonTo3.

(DYHKI_II/IOHa.HBHaH I'CHOMHKA




OpranusM Kak 6uosoruyeckasi cucrema

3.1

OnHOKIIETOYHBIE,  KOJIOHHAJIBHBIE,  MHOIOKIETOYHBIE  OpraHu3Mbl U
MHOT'OTKAHEBBIE OPTaHU3MBI.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BK/IIOuYas BEreTaTUBHOE) U
nojoBoe. Buasl Oecnonoro pa3MHOXKEHMS: IOYKOBAHUE, CIOPYJISLUS,
(bparmeHTanys, KJIOHUPOBAHHE.

[TonoBoe pasmuoxxkenue. IlonoBbie kieTku, wiu rametsl. Meito3. Cragun
Menosa. IloBenenune xpomocom B Menose. Kpoccunrosep. buonornueckuit
CMBICII M€i103a U II0J0BOro Ipouecca. Meio3 U ero Mecro B JKM3HEHHOM
LUKJIE OPraHU3MOB.

IIpensaponsimeBoe passutue. I'amerorenes y kUBOTHBIX. [I010BBIE JKeENE3BI.
OOpazoBaHue M pa3BUTHE IMOJOBHIX KieTOK. CrepMaToreHe3 M OOIEHE3.
Crtpoenne monoBbIX KJeTok. OmiIonoTBOpeHHEe U AMOpPUOHAILHOE DPa3BUTHE
KHUBOTHBIX. ~ CHoOCOOBI  OMJIONOTBOPEHHUS:  HApYyXHOE,  BHYTpPEHHEE.
[TapTrenorenes.

WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHes3). Craauu smMOpHOreHesa
KUBOTHBIX (Ha mpuMepe Jsarymku). Jpobnenme. Tumsl apoOneHuUs.
OcobOeHHOCTH ~ JIpOOJIGHWSI ~ MJICKOIIMTAIOIIUX.  3apOJIBIIMIEBBIC  JINCTKH
(ractpymsanmsi). 3akiajka OpPraHoOB M TKaHEW W3 3apOJBIIIEBHIX JIUCTKOB.
B3aumHoe BiusiHHE 4YacTell pa3BHBAIOIIErOCs 3apojbliia (dMOpHOHAIbHAS
UHAYKLIUS). 3akiajgka IJJaHa CTPOEHUS JKUBOTHOTO Kak  pe3ysbTar
HepapXHUuecKuX B3auMOJCHCTBUII TeHOB. BrusHue Ha >MOpHOHaANIBHOE
pa3BUTHE PA3INIHBIX (PAKTOPOB OKPYKAIOLIEH CPEdbl.

Poct u pasButue xuBOTHBIX. [locTomMOpHoHanmbHBIN mnepuon. IIpsmoe wu
HernpsiMoe pasButue. PaszButue ¢ meramMoppo3oM y O€CHO3BOHOYHBIX H
IIO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYecKoe 3Ha4EHHE NMPSMOrO0 U HENPIMOro
pa3BUTHs, HUX pacHpoCTpaHeHUEe B NpuUpode. Tumel pocra KUBOTHBIX.
@daxkTopel  peryjsilMM  pocra  JKUBOTHBIX M dYesoBeka.  Craauu
[OCTAMOPUOHAJILHOTO  Pa3BUTUS Yy JKUBOTHBIX M 4YenoBeka. [lepronbl
OHTOI'€HE3a YEIIOBEKa.

PasmHo)xeHne u pa3Butue pacteHuii. ['ametopur u crmopodut. Meiio3 B
KU3HEHHOM LMKjIe pacteHuil. OOpa3oBaHHe CHOp B IIpoliecce Menosa.
'ameTtorene3 y pacreHuil. OmIOAOTBOPEHUE U Pa3BUTUE PACTUTEIbHBIX
opranu3moB. JIBoilHOE  OIJIOJJOTBOPEHHME Yy  IIBETKOBBIX  PACTEHUH.
OOpazoBaHue M pa3BUTHE CEMEHH. MeXaHU3Mbl PEryJIIUM OHTOrE€HE3a Yy

pacTEeHMI U )KUBOTHBIX

3.2

I/ICTOpI/I}I CTaHOBJICHHA HW PAa3BUTHA TCHCTHKU KaAK HAYKH. OCHOBHEIC

TEHETUUCCKHUE TMOHITHSA U CUMBOJBI. I OMOJIOTHUHEIC XpPOMOCOMEI, aJIJICIIbHBIC




I€Hbl, aJIbTEPHATUBHbBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIA MPU3HAK,
TOMO3UT0Ta, TE€TePO3UroTa, YUCTas JIMHUS, THOPUABI, TEHOTHIN, (EHOTHII.
OcCHOBHBIE METOAbl TEHETUKHU: THUOPHIOJOTUYECKUN, IUTOIOTHYECKUN,

MOJIEKYJISIPHO-T €HETUYECKU I
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MonorubpugHoe ckpeumBanue. IlepBelii 3akoH MeHagens — 3aKoH
enMHO00pa3usi THOPUAOB IMEPBOrO IMOKOJEHUs. [IpaBuino MOMUHUPOBAHUS.
Bropoit 3akoH MeHnaens — 3aKOH pacuienieHus mpu3HakoB. [{utonornueckne
OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umoresa 4nucToThl raMer.
Ananusupyrolee ckpeuBanue. [IpoMexyTouHblil XapakTep Haciel0BaHMUs.
Pacmierienre npu3HaKkoB Npy HENOJIHOM JTOMHUHUPOBAHUH.

HurubpuaHoe ckpeuyBanue. Tpetuil 3akoH MeHaens — 3aK0OH HE3aBHCHMOI'O
HacleloBaHUs  NpU3HAKOB. lluToslornueckue OCHOBBI  JTUTHOPUIHOTO
CKpEILLMBaHUA.

CuennienHoe HacnefoBaHue mpusHakoB. Pabotel T. Moprana. CuenieHHoe
HacJlel0BaHUE F'€HOB, HApYILIEHUE CLEIUIEHUs MEXy I'eHaMu. XpOMOCOMHAas
TEOPHUsI HACIEACTBEHHOCTH.

['enernka mona. XpoMOCOMHBIH MEXaHU3M OIpeAeieHus moia. AyToCOMbl U
MOJIOBbIE XpOMOCOMBI. ['OMOraMeTHbIi U rereporamerHsiid moji. ['eneTnyeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBaHue ImpU3HAKOB, CUEIJIEHHBIX C
IOJIOM.

I'enotun kak nenoctHas cucrema. [lneiloTponus — MHOXKECTBEHHOE JIEMCTBHE
reHa. MHOXeCTBEHHBIM anenu3M. B3auMmojelicTBue HeaUeNbHBIX T'EHOB.

KOMHJ’ICMCHTapHOCTI). Onmucras. HOJ'II/IMepI/IH
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BzanmopnelictBue rTeHoTMma W cpeapl npu  hopmupoBaHMM  (PeHOTHIIA.
N3menunBocTh npr3HakoB. KauecTBEHHbBIE U KOJMYECTBEHHBIC MPU3HAKUA. BUIbI
HM3MEHUMBOCTH: HEHACJICACTBEHHAS U HACIIEICTBEHHAS.

MomudukarionHas: ~ U3MEHYMBOCTb. Poinb  cpeasl B (pOPMHpPOBAHUU
Moau(pUKaIMOHHON n3MeHunBocTH. Hopma peakimu npusHaka. BapuanmoHHbIHM
psn u BapuanuonHas kpuBas (B. Moranncen). CsoiicTBa Monu¢uKalyioHHON
H3MCHUYNBOCTH.

I'enoTurmmueckass m3MEHYHMBOCTh. CBOMCTBA T'€HOTHIIMYECKOM HM3MEHYHMBOCTH.
Buapl reHoTHIIMYECKOM N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTaIl[HOHHASL.
KomOunatiBHas wu3MeHYMBOCTh. Mel03 ¥ TMOJIOBOW TIPOIECC — OCHOBA
KOMOMHATHBHOH H3MEHYHMBOCTH. Poilb KOMOMHATHMBHOH HW3MEHYMBOCTH B
CO3JIaHUU TE€HETUYECKOr0 pa3HOo00pas3us B Mpeiesiax OMHOro BUa.

MyTanMoHHass HW3MEHYMBOCTb. BuWIbl MyTauui: TI€HHBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE W  HHAYIMPOBaHHBIE MyTalMu. SaepHbIE U

HUTOIUIA3MATHICCKUC MYTallUU. ComaTHiyecKue U I0JOBEIE MYyTallniu. HpI/I‘-II/IHbI




BO3HUKHOBEHHMSI MyTaluil. MyTareHsl M HX BIMSHME HAa OpPraHHU3MBL.
3aKOHOMEPHOCTH MYTAallMOHHOI'O Ipouecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacyeacTBeHHON n3menunsoctu (H.M. BaBunoB). BuesinepHast n"3aMeHYHMBOCTD

" HaCJICACTBCHHOCTD

3.5

Kapuorun denoBeka. MexnyHapoaHas mporpaMma HMCCIEHOBAHUS T'e€HOMaA
yenoBeka. MeTroabl M3y4YeHUs] TEHETUKM 4YeJOBEeKa: TIEeHEeaJOruyecKui,
OJIM3HEIIOBBIH, [IUTOI'€HETHYCCKUM, MOMYJISIAOHHO-CTATUCTUYECKUH,
MOJIEKYJIsipHO-TeHeThYeckuil.  COBpEeMEHHOE  OMNpEeAeleHHE  T'eHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, TEHOTUIIMPOBAHHE, B TOM YHUCIE C
nomompio ITIP-ananu3a. HacnencrBeHnubic 3a00ieBaHMs YeloBeKa. I eHHbBIC U
XpOMOCOMHBIE ~ 0OOJIe3HH  4YeloBeKa. bole3HM ¢ HAcleICTBEHHOM
MPEAPACIIONIOKEHHOCTBIO. 3HavyeHUe MEIUIIMHCKOM TeHETUKHU B
MPEIOTBPALICHUH W  JICUEHWH TEHETHYECKUX 3a00JeBaHM  deJoBeKa.

CTBOJIOBBIC KIIETKH

3.6

JlomecTukanus U CeNeKUMs. 3apoKICHUE CEIEKIUH U JOMECTUKAIMU. Y YEHHE
H.W. BaBuioBa 0 LieHTpax MPOUCXOXKICHUS U MHOrooOpasusi KyJIbTYPHBIX
pactenuii. Poib cenekuuu B CO3JaHUM COPTOB PACTEHUW M MOPOJ >KUBOTHBIX.
Copr, mopona, mTamMM. 3aKOH T'OMOJIOTHYECKHUX pSAOB B HAcIEICTBEHHOH
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue JIJIs CENICKIIMOHHON Pa0OTHI.
MeTtoapl ceneKIuoHHOW paboThl. M CKyCCTBEHHBI OTOOp: MAacCOBBIM H
WHIUBHUAYalIbHBIA. DTambl KOMOMHAIMOHHOW  celeKiuu. VchbiTaHue
MpOU3BOANTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OLEHKU
¢deHoTHIIa TOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMoItbio ananuza J{THK.
HckyccTBeHHBI ~ MyTareHe3  Kak ~ METOJI  CEJICKIIMOHHOM  pabOoThI.
PagmanimoHHBId W XUMHYECKMM MyTareHe3 Kak HWCTOYHHK MYTalUd y
KyJIBTYpHBIX (popM opraHu3MoB. Mcrnosiabp30BaHNe TEHOMHOTO PeJaKTHPOBAHMUS
u MetonoB pekoMOuHaHTHBIX JIHK ang momydyeHus mcxomHoro matepuaia
JUISL CETIEKIIN Y.

[Tonyuenue nomumionoB. BHyTpuBHaoBas rudbpuausaius. biskoponcTseHHoe
CKpelMBaHue, Wi MHOpuAMHT. HeponcTBeHHOe CKpelBaHue, il ayTOPUIMHT.
I'erepo3uc u ero npuuunsl. Mcnonp3zoBanue rereposuca B cenekuuu. OTaanéHHas
rubpuamnzanus. [Ipeogonenne 6ecrnyionnss MEKBUIOBBIX MMOpUIOB. JloCTiKeHMs

CEJICKIIMH PACTEHUI U JKUBOTHBIX

3.7

OOBeKTBI, HCHOJB3yeMble B OHOTEXHOJOTHH, — KICTOYHBIC M TKAHEBBIC
KYJIbTYpBbl, =~ MHKPOOPTaHMU3MBI, HMX  XapakTepucTHKa. TpauiuoHHAs
OMOTEXHOJIOTHSA: XJIEOONEUEeHHE, TOMy4YeHHE KHCIOMOJIOYHBIX TPOIYKTOB,
BUHO/EMHE. MukpoOuonornueckuii cuaTe3. OOBEKTH MUKPOOMOIOTHIECKUX

TEXHOJIOTHHA. HpOI/I3B0,[ICTBO 66.]11(21, AMHWHOKHUCIOT n BUTaMHHOB.




HckyccTBeHHOE — OIUIONOTBOpeHUE.  PexkoHCTpykuus — AWLEKIETOK U
KJIOHUPOBAHUE )KMBOTHBIX. METO/| TPaHCIIAHTALIMU J1€p KIIETOK.

XpOMOCOMHAasi M T€HHas WHXEHEpHs. VICKyCCTBEHHBIM CHHTE3 I€Ha H
KoHCTpyupoBanue pexomOuHanTHBIX JIHK. JlocTmkeHus W mepCrieKTHUBBI
XpOMOCOMHOM M TEHHOM HWHXEHepuu. MeauiuHckiue OHOTEeXHOJIOTHH.

Hcnonap30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa?>I/Ie OpPraHu4eCcKoro Mupa

4.1

buonornueckoe  pasHooOpasue  opranu3moB. CoBpeMeHHas cHcCTeMa
opraHnyeckoro Mupa. [IpuHIUOBI Kiaccupukanuu opranu3MoB. OCHOBHBIE
CUCTEMAaTU4ECKUE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OJHOKJIETOUYHBIX OpPraHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHbIE TI'pUOBI, OJHOKJIETOUHBIE BOJOPOCIIH,
apyrue npoructel. KonoHnanpHble OpraHu3Mbl. JIBHYKEHHE OJHOKJIETOYHBIX
OpraHu3MoB:  aMEOOMIHOE, JKI'YyTUKOBOE, PpECHHYHOe.  3amura Yy
OJHOKJIETOYHBIX  OpraHu3MOB.  Pa3zgpakumMocTb y  OJHOKJIETOYHBIX

OpraHu3MoOB. Taxcucol

4.2

MHOrokiIeTouHble pacTeHus. B3auMocBsi3b 4YacTel MHOTIOKJIETOYHOTO
oprauu3Ma. TkaHu, opraHbl ¥ CHUCTEMbl OpPraHOB MHOTOKJIETOYHOI'O
oprauuzMa. OpraHu3sMm Kak enuHoe 1enoe. Tkanu pactenuil. Tumsl
pacTUTENbHBIX  TKaHE: oOpa3oBaTenbHas, IOKPOBHAs, IMPOBOMAAIMIAS,
OCHOBHasi, MexaHudeckas. OcoOeHHOCTH  cTpoeHus, (QyHKUUH H

pacnonoXKeHusl TKaHEeH B OpraHax pacTEeHUU

43

BereratuBHbIE M T€HEpAaTUBHbIC OpraHbl pacreHUi. (DYyHKIUHM OPraHoB MU
cuctem opraHoB. Kapkac pacrteHuid. /[BUsK€HHE MHOIOKJIETOYHBIX PaCTEHUMN:
Tponu3Mel U HacTUM. [lorionienue Boabl, yriaeKucaoro ra3a 1 MUHEPAIbHbBIX
BellecTB pacteHussiMu. [JIpixanue pacrenuil. Juddysus razos uepes
MIOBEPXHOCTh KIIETKU. TpaHCIOPTHBIE CUCTEMBl pacTeHWil. Brinenenue y
pacTeHHi. 3amuTa y MHOTOKJIETOYHBbIX pacTeHui. Kyrukyma. Cpencrsa
[IACCUBHOM ¥ XMMUYECKOU 3a1uThl. DUTOHLIUIBL.

Pa3znpakuMocTh U peryssiuys y opraHu3MoB. Pa3napaxumocTs U perysauus y

MHOTI'OKJICTOYHBIX paCTCHI/II\/’I. PocroBrie BCIICCTBA U X 3HAYCHUC

4.5

MHOroKJIETOUHBIE JKMBOTHBIE. B3aMMOCBSI3b 4YacTeili MHOTOKJIECTOUHOTO
opraHu3Ma. TkaHW, OpraHbl M CHCTEMbl OPraHOB MHOT'OKJIETOYHOTO
opranusMma. OpraiusMm Kak eauHoe 1einoe. I'omeocra3. TKaHU >KUBOTHBIX M
YeJIoBeKa. THUNbl KMBOTHBIX TKAHEH: >SOUTEIHaNbHASs, COCAUHUTEILHAS,
MblieyHas, HepBHas. OCOOEHHOCTH CTpOeHHS, (YHKIUNA W PACHOJIOKCHUS

TKaHel B opraHax >XMBOTHBIX 1 YCJIIOBCKa




4.6

Opranbl M CHCTEMBI OpPraHOB JKMBOTHbIX. (DYHKIIMM OpraHOB M CHCTEM
opranoB. Omnopa Tema opraHu3moB. Ckenersl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHblil U BHyTpeHHuUl ckeneT. CTpoeHue n
THUIIBI COEUHEHNUS KOCTEN.

JIBM>kKeHHEe MHOTOKJIETOYHBIX JUBOTHBIX. [IuTanue >xuBoTHbIX. IluTanwme
MIO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue >kMBOTHbIX. KoXHOe JIpIXaHHe.
JKabepHoe u 1EroyHOE qbIXaHUE.

JIpIxaHe NO3BOHOYHBIX XMUBOTHBIX. DBOJIOIMOHHOE YCIOXKHEHHE CTPOSHUS
JNETKMX TI03BOHOYHBIX JKUBOTHBIX. JIpIXaTelbHas cuUcTeMa 4ellOBEKa.
MexaHu3M BEHTWISALUU JETKUX y NTUL U MIIEKONMTAaromux. TpaHcmopr
BEIIECTB Y OPraHu3MOB. TpaHCHOPT BEIIECTB y >KUBOTHBIX. KpoBeHOCHas
cucreMa u €€ opranbl. KpoBeHOCHas cucrema MO3BOHOYHBIX JXHUBOTHBIX.
Kpyru  kpoBooOpamieHus.  DBOJIOLIMOHHBIE  YCIOXHEHUS  CTPOEHHUS
KPOBEHOCHOW CHCTEMBI I1I03BOHOYHBIX JKUBOTHBIX. BbIieneHrEe Y OpraHu3MoB.
Brinenenue y xuBoTHbIX. COKpaTUTENbHbIE BaKyosd. OpraHbsl BbIIEICHUS.
CBsi3p MOJOCTHM Tela C KPOBEHOCHOM U BBIIEIUTEIBHONM CHUCTEMaMH.
Bbiienenre y NO3BOHOYHBIX JKMBOTHBIX. 3allluTa Yy MHOIOKJIETOYHbIX
AKUBOTHBIX. [IOKPOBBI ¥ X IPOU3BOJHBIE.

Paznpaxumocts W perynasuums |y OpramusMoB. Pasnpaxumocts y
OJTHOKJIETOYHBIX OpraHuW3MoB. TakcuChl. Pa3znpa)kuMoCTb W peryysauus y
MHOT'OKJIETOYHBIX pacTeHU. POCTOBBIE BelleCTBA U X 3HAYEHHUE.

HepBHast cuctema u pediekTopHas perysiuus Yy MHOIOKJIETOYHbBIX
XKUBOTHBIX. HepBHas cucrema m e€ oTAesbl. DBOMOIMOHHOE YCIOKHEHHUE
CTPOEHHS HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3paboTka anropuT™MoB M mporpamm Ui 3(GGEeKTHBHON ()YHKIMOHAIBEHON
aHHOTallMM  TE€HOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB,  META0OJIOMOB

MHUKpPOOPraHU3MOB, paCTEHUH, )KUBOTHBIX U YEIOBEKa

OpraHu3sM 4eyoBeKa U €ro 310pOBbe

5.1

Opranel M CHCTEMBI OpraHoB uyenoBeka. OTaelsl TOJOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediiekc m peduekropHas ayra. be3ycrnoBHbie u
yclioBHBIE pediekcel. ['yMopanbHash peryisiius W SHIOKPUHHAS CHCTEMa
KUBOTHBIX M dYeJioBeka. JKenme3bl SHIOKPUHHOW CHCTEMBI W HMX TOPMOHBI.
JleiicTBue TOpPMOHOB. B3aMMOCBSI3b HEpPBHOM W SHJAOKPUHHON CHCTEM.
l'unoranamo-runodusapHas cucrema. Peduiekc u  pediiekropHas ayra.

be3ycioBHbIE U yCITOBHBIE peIIeKChI

5.2

3amuTa opranuszMa ot 6osiesHell. IMMyHHas cuctema denoBeka. KiieTouHbli
¥ TYMOpPaJbHBI IMMYHUTET. BpoxXAE€HHBIH, TPHOOPETEHHBIN crieruuIecKuii

UMMyHHUTET. Teopus KIOHAJIbHO-CENEeKTUBHOrO uMMyHHTeTa (I1.DOpnux,




®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETbl OpraHu3moB. Poib

BPOX/IEHHOIO MMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JIeBaHU
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Kposenocnas cucrema u €€ opranbl. Cepie, KpOBEHOCHbIE COCYIIbl U KPOBb.

Kpyru xpoBooOGpamienus. Pabota cepaua u e€ perymisuus

54

Heixanue denoBeka. Jluddysus ra30oB uepe3 MOBEPXHOCTh KIIETKH.
JlpixaTtenbHasi cucTemMa dYenoBeka. JlpIxaTelbHass MOBEPXHOCTh. Peryisnus

IpIxaHus. J{pIxaTenbHbIe 00BEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CUCTEMA YCJIOBCKA. OT)IGJ'II)I MUIOCBAPUTCIIBHOI'O TPAKTA.
HI/IHIeBapI/ITeHBHBIe JKCJIC3HI. BHYTpI/IHOJ'IOCTHOG n BHYTPHKIICTOYHOC

IMUIICBAPCHUC

5.6

[ToxpoBel u ux mnpousBogHble. Opransl BbieneHus. [louku. CtpoeHue u
¢bynkunonupoanue Hedppona. DunpTpauusa, cexkpeuuss U 0OpaTHOE
BCAChIBaHME KaK MEXaHW3Mbl PabOTHl OpraHoB BbaeneHus. OOpa3oBaHue

MOYH y YEJIOBEKa

5.7

I[BI/I)KGHI/IG yeJloBeKa: MbIeyHas cucreMa. CKeleTHRIC MBIIIIBI U UX pa60Ta.

CrpoeHue U TUITBI COEIUHEHUS KOCTEN

Teopus sBomONMHU. Pa3BuTHe )XU3HU Ha 3emiie

6.1

OpomouuonHass Tteopust Y. Jlapsuna. Ilpenmochuiku BO3HUKHOBEHUS
napsuHu3Ma. JKnu3He 1 Hay4yHas aestenbHocTh Y. /lapBuHa.

JIBuoKyIme cuibl 3Boronuu BuoB 1o Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3sMHOXKEHHUSI OpraHU3MOB, HacCJe/ICTBEHHass HW3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmiaenue cunTetndyeckoir Tteopuu sBomoruu (CTD). Heiirpanbhas
Teopusi d3Bomronuu. CoOBpeMeHHasl 3BOJIOLMOHHAs Ouojorus. 3HaueHue
ABOJIIOLIMOHHOM TeOpuHn B (POPMHUPOBAHMM ECTECTBEHHO-HAyYHOW KapTUHBI

MHUpa

6.2

[Monynsnusa kak 3JaeMeHTapHasi enquHuna 3Boatouud. COBPEMEHHBIE METOIbI
OLIEHKH T€HETHYECKOTO pazHooOpasusi U CTPYKTYpHI momyssinuil. 3menenue
reHo(oHa MOMYJAUUU KaK 3JIEMEHTapHOE SBOJIIOLIMOHHOE SIBJIEHHUE. 3aKOH
reHeTrudeckoro paBHosecus J[xx. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPBI (ABMIKYIIME CHIIBI) SBOJIONMHA. MyTalMOHH bIit
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiip reHoB — ciyvaliHble
HEHANpaBJICHHbICE HM3MEHEHHUS YacTOT ajuleneil B monmymsauuax. ekt
OCHOBAaTe. Murparuu. Mzonsmus TTON YJISALIAMN: reorpapuyeckas
(mpocTpaHCTBeHHAs), OMoNornyecKkas (penpoayKTHBHAS).

EctectBenHblii 0TOOp — HampaBisromuid  Qgaktop dBomoruu. Dopmbl

€CTECTBEHHOr0 0TOOpa: [ABIXKYIIMH, CTa0WIN3UPYIOIIUH, pa3pbIBarOIIMi




(mu3pyntuBHbIi). [TomoBoit 0TOOD.

[TpucnocoOneHHOCTh ~ OpPraHu3MOB  Kak  pe3yslbTaT  MHUKPOIBOJIOLUU.
BosHukHOBeHue mpucnocobseHuil  y  opraHusmoB. Apomopdosbl  u
HIA0AJAIITAllNH. [Ipumepsl IPUCIIOCOOIEHU y OpPraHU3MOB.
OTHOCHUTENILHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepuum M CTpyKTypa. BumooOpas3oBaHHe Kak pe3yiabTar
MUKpodBomOIHH. M3omsimust — kirodeBoit (haktop BugoodOpazoBanus. [lytu u
CIOCOOBI BH1000pa30BaHMUS: aJuIonaTpUYECKOE (reorpaduueckoe),
CUMIIATPUUECKOE (IKOJOTMYECKOE), «MTHOBEHHOE» (IOJUIIIIOUIU3aIlns,
rubpuauzanus). JJuTensHOCTh HBOIOIMOHHBIX MPOI[ECCOB.

MexaHnu3Mbl GOpMUPOBaHUS OMOJIOTMUYECKOT0 pa3HO00pa3usl.

Posib 5BOMIONIMOHHOM OHoNoruy B pa3paboTKe HAyYHBIX METOJJOB COXPAHEHHUS
6uopazHooOpa3us. MUKPOIBOMIONMS U KOIBOIIOIMS MMapa3uTOB U UX XO35EB.
Mexanusmbl (OpPMUPOBAHUS YCTOWYMBOCTH K AHTUOMOTUKAM U CIIOCOOBI

O0pbOBI ¢ HEll

6.3

MeToasl  u3y4deHHs ~MakpodBomouMH. [lameoHTolOrHYecKue  MeEeTOJIbI
uzydeHus: sBomonuu. I[lepexognsie GopMbl U (PUIOTEHETHYECKHE PSIbI
OpraHu3MOB.

buoreorpaduueckre Metonsl u3ydeHus spomouuu. CpaBHeHHE (QIIOpHI H
(dayHBl MaTepuKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emum. Bumbi-
SH/IEMUKHU U PETUKTHI.

DOMOpuroIOrMYecKue M CpaBHUTEIBbHO-MOP(}OIOruuecKkne MeTOAbl H3YUEeHHs
HBOJIIOIMU. |'eHeTHuecKkre MeXaHU3Mbl BOJIOIUN OHTOT'EHEe3a M IOSBJICHUS
HBOJIIOIMOHHBIX ~HOBIIECTB. ['OMONOrMuYHblE ¥ aHAJIOTUYHBIE OpraHbl.
PynumenTapHble opraHbl M aTaBU3Mbl. MOJEKyJISpHO-T€eHETUYECKHUE,
OMOXMMHUYECKHME W  MaTeMaTU4YEeCKHME METOJbl M3YyYEHHUS  SBOJIOLMH.
I'omonoruunsie T'€HBI. CoBpemeHHbIE METO/]IbI HOCTPOEHHUSI
(UIIOreHEeTHYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTAallUH U 3BOJIIOLIUS TEHOMOB.

OO6mue 3aKkOHOMEpPHOCTH (MpaBuiia) 3Boitonnn. HeobpaTuMocCTh IBONIOIUN.

AnanTtuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUH

6.4

Hayuynbple rumore3bl NPOUCXOXKJIEHUS KU3HU Ha 3emie. AOuUOreHes Hu
naHcrepmus.  J[oHaydHble  NPENCTAaBIECHHS O  3apPOXKIACHUU  KU3HHU
(kpeanmoHusM). ['umore3a MOCTOSHHOTO CaMO3apOXKICHUS JKU3HM M €€
onpoBepxkenre omnbitaMu  ®. Pemu, JI. Cnamnanuanm, JI. Ilacrepa.
[TpoucxoxaeHue sKU3HU U aCTPOOHOIIOTHS.

OcHoBHBIE JTaIlbl HEOPraHUYECKOU 3BOJIIOLINH. [Inanerapuas

(reoyioruyeckas) SBOJIOIMUA. XUMUYECKas SBOIIONHSI. AOHOrEHHBIH CHHTE3




OpPraHMYECKuX BellecTB u3 Heoprannyeckux. OnbeiT C. Musuepa u I'. HOpu.
OOpasoBanue moaumMepoB u3 MoHoMmepoB. KoamepBatnas rumoresa A.U.
Onapuna, rumore3a mnepBuyHoro OynboHa Jk. XommeiHa, reHeTnyeckas
runore3a I'. Mémnepa. Pubosumsl (T. Uek) u runoresa «mupa PHK» V.
I'un6epra. opMupoBaHre MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIIETKH.
Hctopus 3emin u Mmetonsl € nsydeHus. Vckornaemple OpraHU4ecKUe OCTaTKU.
I'eoxponosnorus u e€ meroasl. OTHOCUTENbHAS M a0COTIOTHASI TEOXPOHOIOT .
I'eoxpoHONOrnYeckas mKaa: 30Hbl, 3pbl, IEPUOABI, JIOXU.

Hauanenable artansl opraHuyeckod 3Bosmouuu. [losBiieHHE W IBOTHOLUA
IEpBbIX KJETOK. OBomouus MeTabonm3Mma. BoO3HMKHOBEHHE MEPBBIX
skocucTeM. COBpeMEHHbIE MHUKPOOHbIE OMOIUIEHKH KaK aHaJIOr NEpPBHIX Ha
3emite coobiecTB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHOTHI.
[TpoucxoxeHne 3ykapuoT (CUMMOuoreHes). DBONIOLUOHHOE NTPOUCXOKICHHUE
BUpYcOB. [IponcxoxaeHne MHOIOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHUE
OCHOBHBIX I'PYIIII MHOI'OKJIETOUYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOLUHU BBICHIMX pacTeHHi. OCHOBHbIE apoMop(dO3bl
pactenuil. Beixon pacteHuil Ha cyimry. [losiBieHHMEe CIOPOBBIX pacTEHUl U
3aBoeBaHue uMu cymn. CeMmeHHble pacTteHus. IIponcxoxeHne IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tambl HBOJIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pelIB — TOSIBIEHUE
COBpEMEHHBIX THIOB. [lepBrie XopmoBble >XMBOTHBIE. JKH3HB B BOJE.
DOBomonMst  MO3BOHOYHBIX. [Iponcxokaenue ampuOuil W penTHIIHMA.
[IpoucxoxaeHue  MIEKONMTAOMMX M OTHL. [IpuHouMn  KIo4eBoro
apomopgo3a. OcBoeHne O€ClO3BOHOYHBIMU M TO3BOHOYHBIMHU JKHBOTHBIMH
CyILHN.

PazButne »xu3HM Ha 3emie IO 3paM M IepuoAam: apxei, MpoTepo3ow,
najgeo3oil, Mme3030M, kaliHO30M. OOmas XapakTepUCTUKa KiIMMaTta M
re0JIOTMYECKUX IporeccoB. I1osBIeHNE U pacBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: ero ycjaoBus U BIMSHHUE Ha ra30BbIi cOCTaB aTMOC(ephl.
MaccoBble BBIMUpaHUSL — 3KOJIOTMYECKHE KpHU3uchl mpomioro. IIpuunHel u
CIEAICTBUSL MAacCOBBIX BbIMUpaHH. COBpEMEHHBI SKOJIOTMYECKUN KpHU3HC,

€ero 0COOEHHOCTH

6.5

Paznensl m 3agaum anTpomnosnoruu. Meroasl anTponosioruv. CTaHOBIEHHE
MPEJCTaBICHU O TMPOUCXOXKACHUH uesnoBeka. COBpPEMEHHBIE Hay4yHbIE
TEOPUHU.

Cx0n1cTBO UenoBeKa ¢ KUBOTHBIMU. CUCTEMAaTHUYECKOE MOJIOKEHNE YEIOBEKa.

CBI/IZ[CTCJ'IB CTBa CXoJACTBa  4YCJIOBCKa C KUBOTHBIMH CPaBHUTECJIBHO -




MopdooruuecKue, AMOPHOJIOTUUECKHE, bu3HOI0T 0-OMOXUMUYECKHE,
noBefeH4Yeckue. OTiMuus 4YeJOBEKa OT JKMBOTHBIX. [IpsAMoxoxkieHue u
KOMIIJIEKC CBSI3aHHBIX C HUM IIPHU3HAKOB. PazBuTHE rOJIOBHOIO MO3ra U BTOPOH
CUTHAJIBHOM CHCTEMBI.

JBrxyume cuibl (pakTopbl) aHTpOIOreHe3a: OMOJIOrHYecKue, ColUaIbHBIE.
CooTHomeHne OMOTOrMYECKUX M COLUATBHBIX (JaKTOPOB B AaHTPOIOT'CHE3E.
OCHOBHBIE CTaJiMM AHTPONOreHe3a. ABCTPAJONUTEKH — [BYHOTHE MPENKU
mojer. YenoBek ymenbld, MepBble U3rOTOBIICHHMS OpyIuMH Tpyna. Uemosek
NPSAMOXOAAIIMNA M TEpBbIM BbIXOX JtoAell 3a mpenensl Adpuxu. Yenosek
reiienb0eprekuii — o0IIMiA TPEIOK HEaHIePTAIbCKOT0 YelIOBeKa M YeIOBeKa
pazymMHOro. YenoBek HeaHAEPTAILCKUI KaK BUJ JIIOJEH XOJIOMHOrO KJIMMATa.
YenoBek pa3syMHBI COBPEMEHHOIO THIIA, JAEHUCOBCKHH YEJIOBEK, OCBOECHHE
KOHTUHEHTOB 3a IpefenaMu AQpuku.

DBOJIOIMS COBPEMEHHOI'0 uesioBeKa. EcTecTBeHHBI OTOOp B MOMYJISALMAX
yergoBeka. MyTanuoHHbIH mpouecc U noauMop¢usm. [lomymnsunoHHbIE
BOJIHBI, Jipeii reHoB, mMurpanus u «3PQekr ocHoBaTesls» B MOMYJALMAX
COBPEMEHHOI'0 YEJIOBEKA.

Yenoseueckne pacel. [loHatne o pace. bonpmme pacel: eBpomneouaHas
(eBpasmiickasi), aBCTpaJio-HErpouaHas (dKBAaTOpHAIbHAS), MOHTOJIOWIHAS
(a3maTcko-amepukaHckas). Bpems u myTu pacceseHus 4esoBeka IO IJIaHETe.
EnunctBo denmoBeweckux pac. HaydHas HEcCOCTOATENBHOCTh pacu3Ma.
[Tprucroco6IeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSM OKpYXKarolled cpenbl.
Bnusaue reorpaguueckoil cpeabpl M Jpeiida reHoB Ha Mopdonorui u

(U3HOJIOTHIO YETIOBEKa

DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Paznensl u 3anaun 3xoaoruu. CBsA3b 9KOJIOTHH C IPYTUMHU HAYKAMH.
Metoasl skonoruu. [loneBbie HaOmOAEHUS. DKCHEPUMEHTHI B SKOJIOTMU:
IpUpoOJHble U JlabopaTopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOpPUHT

OKPYKalOIeh Cpebl: JOKaJIbHBIA, PErMOHATBHBIN U TI100aTbHBIHI

7.2

Dkosoruyeckue (GpakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kiaccudukanus
9KOJIOTHYECKUX (PAaKTOpOB: aOMOTHYECKUE, OMOTHYECKHE, aHTPOIIOI€HHBIE.
OOie 3aKOHOMEPHOCTH JEHCTBUS 3Kojorudeckux Qaxrtopos. I[IpaBuio
muHumyma (K. [npenrens, FO. Jubux). TonepaHTHOCTb. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuorndeckrne (akTopel. CBeT Kak dkojorumdeckuii akrop. [elictBue
pa3HBIX YYacCTKOB COJIHEUHOI'O CIEKTpPa Ha OpraHU3Mbl. OKOJIOTMUYECKHE
IPYNIBl PACTEHUH M KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTHaibHas poiib

cBera. POTONEPUOIU3M.




Temnepatypa kak »skojorumueckuii ¢akrop. JlelictBue TemmepaTypsl Ha
oprau3Msl. [IoMKHI0TEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE
U CTEHOTEPMHBIE OpPraHU3MBI.

BnaxxHocte kak okonornyeckuit Qaxtop. IlpucnocoOnenus pacreHuil k
noJJiep>kaHnio BogHoro G6ananca. Kiaccugukanus pacteHuid Mo OTHOLIEHUIO K
BoJie. [IpucnocoGeHus )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpenbl oOMTaHMS OpraHM3MOB: BOZAHAs, HAa36MHO-BO3JYIIHAs, IOYBEHHAs,
rilyOMHHAas TOJAIOYBEHHAsA, BHYTpUOpraHuzMeHHas. ®dusnko-xumMmyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3mos. IIpucnocoGieHus opraHu3MoB K
JKU3HU B Pa3HbIX cpenax.

buonornueckue putmbl. BHemHune u BHyTpeHHHE pPUTMBL. CyTOUHBIE H
roguyHble  puUTMbL.  [IpUCIIOCOOJICHHOCTh  OPraHU3MOB K  CE30HHBIM
WU3MEHEHUSM YCIIOBUH KU3HU.

Xwuznennole Qopmbl  opranusmoB. IloHsTne o0 Jku3HeHHOH (opme.
Xuznennole (GopMbl pacTeHUil: JepeBbs, KYCTAPHUKH, KYCTapHHUYKH,
MHOT'OJIETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (OPMBI JKUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a3p0o0HOHTEI. OCOOCHHOCTH CTPOCHHS M oOpasa
KU3HU.

buotnueckue gaxropsl. Bunbl 6M0oTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cuMOnMo3 u ero Qopmbl. Ilapasutusm, Koormepamus,
MYTYaJu3M, KOMMEH CaJIN3M (KBapTUPAHTCTBO, HaxJIeOHHYECTBO).
Herpoduueckue B3aumonerictBus (Tonuueckue, popuueckue, padbpuueckue).
3HaueHue OMOTUYECKUX B3aUMOJICHCTBUI I CyIIECTBOBAHMSI OPraHU3MOB B

cpene ooutanus. [IpyHINI KOHKYPEHTHOI'O UCKIIIOYEHUS

7.3

DKOJIOrHYecKue XapaKTEePUCTUKHU MOy JIALAH. [Tomymsius KakK
Ouosnoruueckas cucrema. Poiab HEOAHOPOAHOCTH Cpenbl, (U3NYECKUX
OappepoB U OCOOEHHOCTEM  Ouosorun BHJIOB B  (DOPMHUPOBAHUU
MPOCTPAHCTBEHHON  CTPYKTypbl  monyssanuii. OCHOBHBIE — TOKa3aTesu
MOMYJISILIUUA: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas W I0J0Bas CTPYKTYpa,
POXKIaEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALUS.

DKosoruyeckass CTpykTypa nomyssinuu. OLEeHKa YUCIEHHOCTH MOIMYJIALHH.
JluHamMuKa nonyisiuy U e€ peryisinus. BUOTHYeCKU MOTEHIIMAI MO YJIAIUH.
MonenupoBanue JIUHAMHMKU monyiasuuud. KpuBbele pocTa YHCIEHHOCTU
nonyJisinuu. Kpusble BeKUBaHUs. Perynsiys 4McI€HHOCTH MOMYJISLMI: POJib
(GakToOpOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJIOTHYECKHE
crpareruu BuaoB (r- u K-crparerun).

[Tonsatue 00 HKONOTMYECKOW HUIIE BUAA. MectooOuTaHue. MHOromepHas

Mozens sKkojorndeckoi Humm Jx .M. Xatunncona. Pa3meps! skonornueckon




Hum. [loreHnnanpHas u pean3oBaHHas HALIY.
Bun kak cucrema nomyJssiuuid. Apeansl BHIOB. BHIBI M HMX XU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEJEHUS W  MUIPAllMi  JKUBOTHBIX.

brnonornueckne nHBa3MH YYy>XKEPOAHBIX BUI0B

7.4

CoobmiectBa opranu3zMoB. buornenHo3 u ero crpykrypa. CBA3M MEXIy
opranu3MaMu B OwuoIeHOo3e. DJKocuCcTeMa Kak OTKpbiTas cuctema (A.[[x.
Tencnu). OyHKIMOHATIbHBIE OJIOKH OPraHU3MOB B 9KOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, peyleHTsl. Tpopuueckue ypoBHU. Tpoduueckue nenu u ceTH.
Abuornueckue 610ku skocucteM. [TouBsl u uibl B 3xocucremax. Kpyrosopor
BEIIECTB U TOTOK PHEPIHU B SKOCUCTEME.

OcHOBHBIE ~ TOKa3zaTelnd  JKOCHCTeMbl. buomacca u  mpoaykuus.
DKOJIOrMYecKr e MUpaMubl Yucell, 0MoMacchl U SHEPruu.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKlieccud. [lepBuunble
BTOPUYHBIE CYKIIECCUM M UX IPUYUHBL. AHTpPOIOINE€HHBIE BO3ACHCTBUS Ha
cykieccun. KimmakcHoe cooOmiectBo.  buopaznooOpasue u  mosHOTa
KPYTroBOpOTa BEIL[ECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

ITpuponHele 3KOCHUCTEMBL. AHTPONOIE€HHBIE KOCHUCTEMBI. ATrpo3KocucTeMa.
Arpoueno3. Pasznuuums  MeXIy — aHTPONOT€HHBIMM U NPUPOIHBIMHU
IKOCHCTEMaMHU.

VYpb6oskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [‘opoackas
¢dnopa u ¢dayna. CuHaHTponu3amusl ropojackor ¢ayHel. buomornueckoe u
X031 CTBEHHOE 3HauYEHUe arpo’KOCHCTEM u ypOOIKOCUCTEM.
3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJAEHCTBHUI OpPraHU3MOB B
HKOCHCTEMAX.

[lepenoc »oSHepruM W BENIECTB MEXKIYy CMEKHBIMH 3KOCHCTEMaMH.
YCTOMYHMBOCTE OpPraHU3MOB, MONMYJSUUA M DKOCHUCTEM B  YCIOBMSAX

€CTECTBEHHBIX U aHTPOIIOI €HHBIX BO3/1€HCTBUI

7.5

buocdepa — obmierutanerapHass obOosiouka 3emiid, TZI€ CYHIECTBYET WIIU
cyuiectBoBajia *u3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps! u €€ coctan. J)KuBoe BemecTBo 6Mochepsl U ero PyHKIUU.
3aKOHOMEpPHOCTH CcylIiecTBOBaHMs Ouocdepbl. OcodeHHOoCcTH Onochepsl Kak
rJI00aNbHON  JKOcHMCTEeMBbl. J[MHamMu4eckoe paBHOBecHe B  Ouocdepe.
KpyroBopotsl BemecTB W OHOreOXMMHUYECKHE LUKl (yriepoaa, a3ora).
PutMuuHOCTH siBJIeHUH B Onocdepe.

3onanpHOCTh OMochepsl. Ilonstne o Ouome. OCHOBHBIE OMOMBI CYIIH:
TYHApPA, XBOWHBIE Jieca, CMEUIaHHBIE M IIMPOKOJIMCTBEHHBIE Jeca, CTEeMH,
CaBaHHBI, MYCTBIHM, TPONMUYECKHE Jeca, BbICOKOropbs.  Kimmart,

pacTUTEIbHBIN U YKUBOTHBI MUP OMOMOB CYIIIH.




CrpykTypa U QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOI'0 MOTEHLMAaIa U

o6uocdepHbIx QyHKUNN

7.6

OKOJIOTMYECKHE KPU3HCBI M MX IpUYMHBL. Bo3aeiicTBue YenoBeka Ha
ounocdepy. 3arpsisHeHne BO3nymIHOW cpenpl. OXpaHa BO3ayxa. 3arps3HEHUe
BOJHON cpeabl. OXxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
ITIOYBEHHBIX pecypcoB. VI3MeHeHne Kaumara.

AHTpOIIOreHHOE BO3/IEWCTBUE HA PACTUTEIbHBIM M KUBOTHBIM Mup. OXpaHa
PACTUTEIBHOIO U )KMBOTHOTO MUpa. OCHOBHBIE IPUHLIUIIBI OXPAaHbl IPUPOABL.
Kpacuble kHuru. Oco0o oxpansiemble npupognsie teppuropuu (OOIIT).
boranndeckue cagapl U 300710THYECKUE MTAPKU.

OCHOBHBIE NPUHIUIBl YCTOMUMBOIO Pa3BUTHUS YEIOBEYECTBA U IPUPOJBI.
PanmoHanbHOEe NpPUPOJOIOIL30BAHUE M COXpaHEHHE OHOJIOTMYECKOTrO

pa3zHooOpa3zus 3eMiu
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