MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
Komurer no oopasoBannio Cankr-Ilerepoypra

Anvunuctpanus IlymkuHckoro paiiona

I'BOY COLI Ne 403

«YTBEPXJIEHO»

- ——
7

JIAPEKTEP Tk ONEL
, %

-H.B. [langunosa

PABOYAS IPOTPAMMA
(ID 10803642)

yueOHoro npeamera «buosiorus. Yriay0eHHbIH YPOBEHb)

st ooyvaromuxest 10 —11 kiaccos

Cankr-IlerepOypr, r. [lymkun 2026



MOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmeTy «buomorus» (mamee - Ouoyiorusi) Ha
YpOBHE cpemHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (periepanbHOil paboyuelt mporpaMmbl BOCITUTAHUS.

Cornacao nonoxenusim GI'OC COO mnpoduiibHble yuyeOHBIE MNPEIMETHI,
u3yJaeMble Ha YTIIYOJIEHHOM YypOBHE, SIBIIOTCS CrocoOoMm muddepeHanim
oOy4eHHsI Ha YPOBHE CpEIHETO OO0IIero oOpa3oBaHUS W NPHU3BAHBI OOCCIICYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CpPEIHUM
poeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxIbld U3 ITHUX
y4eOHBIX TMPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH HAa MPHOPUTETHOE PEIICHUE
oOpa30oBaTeIbHBIX, BOCHHUTATCIBHBIX W PA3BHBAIOIMIMX 3a7ad, CBA3aHHBIX C
npodopueHTanueli 00yJarmmuXcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOU
00JIaCTH HAYYHOTO 3HAHUS, CBS3aHHOTO C OMOJOTHUEW, MEAUIIMHOM, HKOJIOTHEH,
TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma 1o yueOHOMY mpeameTy «bwomorus» ma€T mpeacraBieHHE O
HeNMu W 3a1adax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpenenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEPKAHUE, €r0
CTPYKTYPUpPOBAaHME TIO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh WM3Y4YEHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO TIpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH MPUHIUI TPEEMCTBEHHOCTH C U3YYeHHEM OWOJIOTHM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HANpaBIEHHOCTh Ha TOCJENYIONIee pa3BUTHE  OWOJOTHMYECKUX  3HAHHMH,
OPHUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
AKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUA O 3I0pOBOM 00pa3e >KW3HM, Ha
BOCMIUTaHWE OEpeXKHOTO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4Y€OHOTO TpeIMeTa
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbOpMHpPOBaHUHM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOyJaromuxcss MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro o0pa3oBaHMsS Ha
YPOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopa3oBaHUs
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha
pacIvipeHre W yriyOJIeHHe 3HAHWUW O0OyJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJOrMH, 3MOPHOJIOTUM U OHOJOTHU pPa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHMs B By3aX W OpPraHU3alMSIX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(buU3UKU, XUMHH, Treorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro MHpa Ha 3emile,
COXpaHEeHUs: OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHHUS OOyYarolmUXcs MO OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBHIL,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClIeKTaxX OMOJIOTHYEeCKUX 3HaHuM. Jlis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM uiau MHOW 0OjacTH OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON



OpraHM3alliil JKUBBIX CHCTEM pa3HOTO paHra H MNPUOOPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buomorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYYaIOMIMXCS C METOJAMH TO3HAHHS >KUBOW MPUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTUH);  METOAaMHU  CAMOCTOSITEJIBHOTO  TPOBEACHHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopuu W B IMpuponae (HaONIofeHHE, W3MEpPEHUE,
AKCIEPUMEHT, MOAECIHPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOAWTh,
aHAJIM3UPOBaTh U HCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALMIO; MOJb30BaTHCA
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npobsieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIbHOCTH I10
OTHOILICHUIO K OKpYXKaoIIel NpUPOAHON cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B MpOLECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHMOJIOTHH, PEIIAEMBIMU €10 MpoOJieMaMH, METOAOJOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, peleHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHHUE Yy 00Yy4YarOIMMXCs LIEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM M K OTJIEIBHBIM €€ 00bEeKTaM U SBICHUSM; (POPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOW TPAMOTHOCTH, OOMmIEeH KyJbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIOIb30BaHUN (COOJIO/ICHNE TpaBUJ TOBEJCHUS B MPUPOJE, OXpaHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBMUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU HHTEpPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero oo0miero oopasosanusi, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUHU OMOJIOTHH HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas uctopus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. 11. [laBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuCTEMBl Kak mpeaMer u3ydyeHus: Ouosioruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIlUU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUSA Ppe3yJIbTATOB JKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KU3HUY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreonenos», «buocdepa», «Merombl
W3Y4YECHUS KUBOU IPUPOJIBI».

O6opynoBanue:  ynaboparopHoe  oOOpylOBaHME  JUIsl  IPOBEJACHUSA
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnosp3oBaHuEe pa3IMYHBIX METOJOB IIPU
V3YYECHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kriaccudukauuss  Oenkos.
buonornueckue pyHkmuu 6eIK0B. [lpuonsi.

Yraesoael. MoHOCaxapuabl, AMCaxapyuibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QyHKIUU YIIIEBOJOB.



Jlununer. ['uppodunbHo-ruapodobHbIe cBoiicTBa. Kiaccudukarus tunuaos.
Tpurnmuuepunasl, ¢ochonunuasl, BOCKH, CTepouabl. buonmormueckue QyHKIUN
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKHX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenue u ouonorndeckue pynakmum JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (YHKIUU B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouojorusi: OMOXUMHYECKHE M OMOPHU3NYECKUE HUCCIIETOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuoMousiekyld. Mooeruposanue
CMpYKmypbl U QYHKYUti 6UOMONEKY U ux Komniekcos. KomnviomepHwiii ouzaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHre XUMHUYECKHX JJEMEHTOB B HEKHUBOH
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBON MPUPOIE».

Tabmuupl u cxemsl: «llepuoanueckas Tabiuua XUMHUYECKHUX 3JIEMEHTOBY,
«CTtpoeHne MoJeKkyssl BoAbl», «BemecTtsa B cocraBe opraHu3moB», «CTpoeHue
MoJIeKyJbl Oenka», «CTpyKTypbl O€IKOBOM MOJEKybD, «CTpoeHHE MOJEeKyI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl IOCY/1a U 000PYI0BaHKE.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tunel KIETOK: OJyKapuoTH4YecKass M Tpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTHUIeCcKou KiaeTku. Kierounas creHka OakTepuidl U apxew.
Oco0OeHHOCTH CTpPOCHHsI TEeTepOTpPO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (YyHKIMOHUPOBaHUE AYKapUOTHUECKOU KJICTKH.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUecKyl0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIM U BTOPHYHBIH
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMOpanbl. PabGora HaTpuii-



KaJMEeBOT0 Hacoca. DHJOLMTO3: MUHOLMTO3, ParonuTo3. Jk301uTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHMA, TPHOOB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTku. OnHoMeMOpaHHBIE OPTraHOWIbl KJIETKU: SHJOMIIa3MaTHYecKas CeThb
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKUIMHU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyISIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMmOpaH. [I'nmagkuii  (arpaHyJspHBIA)  IHAOIUIA3MAaTUYECKUMN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWBl  KJIETKU:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ipoucxooscoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIMU MHUTOXOHJpuM U miactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOIIIACTHI BHICIIINX PACTEHUMN.

HememOpanubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. PuGocompl. IIpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIIETKU.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHuWE U JBWKEHHE OKITYTHKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToryiasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — TUCTOHBL. /JJuHamuxa s0epHou 00010YKU 8 Mumose. SOepHuvlil
Mpaxcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJIETKW», «CTpO€HHME  pacTUTEIbHOW  KIETKn», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NPOKapuOTHIECKON KIETKN.

O6opyoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTsl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHsSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.



Jlaboparopnasi padora «lMcciaenoBaHue Ma3Moiau3a U JEIJIa3MOJIu3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUIISIIIAS ¥ TUCCUMUIISIIIASL — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHWYECKHX BeEIIeCTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUCMEHMbl peakyuoHHo2o yeumpa. Ponp XJIOpOImIacToB B mpouecce
dorocunTeza. CetoBast u TeMHOBas Gazbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax ononornyeckoro okucnenus. Luknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszvl. IlpeuMyniecTBa a’poOHOTO IMYTHU
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTUBHOCTh YHEPTETHUECKOTO OOMEHA.

JemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3Y, « JHEpreTUUecKuii oomMen», «buocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 0OOPYJOBaHHE MJsi MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.



JlaGopaTtopnass pabora «U3yueHue (QepMEHTATUBHOTO paCUICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

Tema 7. HacsiencrBeHHass uHGopMalus U peaju3anus eé B KIeTKe

Peakunn mMarpudHoro cuHres3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOIO CUHTe3a. Peanuzanus HacneacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuus — wmartpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUINIMA: KOMIUIEMEHTAPHOCTh, AHTUNAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnoust 6uocunresa Oenka. KomupoBanme amuHokucior. Ponb pubocom B
onocuHTe3e Oemnka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCNpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KiieTounslil romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbIe U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwvl 00cmasKu 1eKapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoOBCKHA.

Tabmuubl u cxemsl: «brocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«baktepuodarm».

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounslii 1uki, ero mepuoabl W peryisnusa. Wutepdaza u  mMutos.
OcobeHHOCTH TIpolleccoB, MpoTekarmux B uHTepdasze. [loaroroBka KIeTKH K
nenenuto.  [lpecuHreTnyeckuid  (MOCTMUTOTHYECKUM),  CHHTETHYECKUH U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) epruobl UHTEPGa3bl.

Marpuunsiii cunte3 JJHK — permukanms. [lpunnunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIECIBLHOCTb.
Mexanusm perummkanuu JTHK. Xpomocomsbl. Ctpoenue xpomocoM. Temomepsl u
TeromMepaza. XPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W



rariONAHbIA  HAa0Opbl XpoMocoM. ['omonormyHsle Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue wimetku — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX
nporeccel. Tunbel muro3a. KapuoknHes u 1uToknHe3. buosiormueckoe 3HayeHuUe
MHUTO3a.

Perynsiuuss murorndeckoro nmkia kiuetku. [Iporpammupyemas kineTtodHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemox. «llugposas
K1emKay — ououHgopmamuyeckue mooenu QYyHKYUOHUPOBAHUS KILEMKU.

JleMoHCTpanun

Tabmuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHuE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKa».

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpazue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTtepumu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOUYHbIC
BOJIOPOCIH, APYTUE NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1einoe. ['omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOECHUS,
(GyHKUMNA U PacloIOKEHHs] TKAHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUH W
pACOJIOKEHUS TKAHEN B OpraHax >KUBOTHBIX M YEJIOBEKaA.

Opranbl. BereratuBHble W TE€HEpAaTUBHBIE OpraHbl pacteHui. OpraHel u
CHUCTEMBI OPTraHOB KMUBOTHBIX U YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX XMBOTHBIX. HapyxHbIi M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOUYHBIX PACTCHHI:
TPOIU3MbI M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbIeuHas cucrema. Pediekc. CkeneTHbIe MBITIITBI U UX padoTa.



[Iutanne opranusmoB. [lormomenne BOABI, YIIEKUCIOrO Tra3a H
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpHumosocTHOE U
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
MULIEBApUTENbHOTO TpakTa. [IumeBapurensHble xene3pl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuii. J[prxanne >kuBoTHbBIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixanue. J{prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIUOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWIIUUU JETKUX y ITUL U
MIIeKonuTaromux. Perymsnus apixanus. JprxareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHHIM.
TpancnopT BemecTB y XKUBOTHbIX. KpoBEHOCHass cucreMa M €€ Oprassl.
KpoBeHoCHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KkpoBooOpamieHus. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
ceplla U €€ peryJisiuus.

Brinenenue y opranusmoB. Belaenenue y pacrteHuil. Bbinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. PuiabTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIJEIUTEIIBHON cUCTeMaMu. Boijienenue y
MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u QpyHKIMOHUpPOBAHUE
HeppoHa. OOpa3zoBaHNe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3moB. CHOpsI
OakTepuil M UUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAaCTEHUU.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHeidl. immyHHas cuctema uyenoBeka. KneTounslit u
IYMOpPJIbHBIA MUMMYHHUTET. BpoXn€HHbIH M NpUOOpPETEHHBIN creuupuyecKuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpnux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pasgpaxxumocts ¥ perymsanus |y OprauusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W perymauus y
pactenui. PocToBbIE BENIECTBA U UX 3HAUYCHUE.

HepBHast cucrema u pedrexTopHas peryssius y >KUBOTHBIX. HepBHas
cUCTEMA U €€ OTHEJNbl. DBOJIOLUOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedexkc u
pednexkropHas ayra. besycioBHbIe U yCIIOBHbBIE PE(IICKCHI.



['ymopanpHas peryisinus U SHIOKPUHHAs CHCTEMA XKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anmocBsi3p HEpBHOW U SHAOKPUHHON cucTeM. [umoramamo-runodusapHas
CUCTEMA.

JdeMoHCcTpaMu

[Toptper: U. I1. I1aBnos.

Tabmupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Boziopocin», «bakrepum», «lIpocrelimme», «Opransl IBETKOBBIX pPACTCHUID,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue creds,
«CTpoeHrEe JNUCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

cucrema», «HepBHas  cucrema», «Koxka», «MpblllleuHas  cUCTEeMay,
«BblgenurenbHas cUcTEMay, «IDHIAOKPUHHAsA cuUcTeMa», «CTpOCHHME MBIIIIbIY,
«Ammynuter»,  «Kumeunonosoctusie», «CxemMa  TNUTAaHUA  PACTECHUIN,

«KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUIAPHY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrtema  nrumy, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexc».

OOopynioBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUi, repOapuu
pacTeHHMIl pa3HbBIX OTHAEJIOB, BJIAXHBIE MpENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHuE AJi1 JEMOHCTPALMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacHieTieHus Kpaxmasia U OelKoB 1o eicTBreM GepMEHTOB, 000pYA0BaHHE ISt
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOI'O MO3Ta Pa3IuYHbIX )KUBOTHbIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTEHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE sKUBOTHBIX).

Tema 10. PazmHokeHUE M pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTaius, KIOHHPOBaHUE.

ITonoBoe pasmuokeHue. IlojoBble KIIETKW, WM TameThl. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.



[IpenzapoapimeBoe pa3sButue. ['amerorenes y :kMBOTHBIX. [10710BbBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTenorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz 2naeuvix npooiem dMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jiarymku). JlpobOnenue. Tumbl — apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opoobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKONMMUTAIOUIMX. 3apOJABIIICBbIC JUCTKU
(racTpyssinug). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTel pa3BUBAIONIIETOCS 3apojbliia (SMOpPHOHANIbHAS HHIYKIIHSA).
3akiagka IUIaHA CTPOCHUS JKMBOTHOTO Kak pe3ylbTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ meraMoppo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKUBOTHBIX. DBHOJOTrMYeCKOE 3HAYEHHE MPSMOIO0 M HENPSIMOIo
pa3BUTHS, UX PACHPOCTpPAHEHHE B mpupone. THUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsIUU POCTA JKUBOTHBIX U YesioBeKka. CTaguu MoCcTIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U 4enoBeka. [lepnoipl oHTOreHe3a yenoseka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoeHne m pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. (OOpa3oBaHMe CIOp B IIpoilecce Meio3a.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJIaIi OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. [llneman.

Tabmuiel m cxembl: «BereratuBHOe pasMHOXEHUE», «THUIBI OECIIOIOro
pa3MHOXeHUsD», «Pa3zMHOXKEHME XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIECHBI»,
«Pa3MHOXeHue Tuapby, «Mehosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
SAUILIEKIETKH M crepMaro3ouaay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «PasButue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIIONOTBOPEHHE y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pacTeHUI», «KU3HEHHBIN LUK



MOPCKOM  KamycTbl», <« KM3HEHHBIM UHKI MXa», <OKW3HEHHBIM  [UKI
ManopOTHUKA», « KU3HEHHBIN LIMKII COCHBD.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKN.

JlabopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MUKpOTIpenapaTaxy.

Tema 11. I'eHeTuka — Hayka 0 HaCJeJACTBEHHOCTH W HM3MEHYUBOCTH
OPraHMu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mennens, I'. ne @puza, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonbuoBa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OcCHOBHBIE ~ METO/ABl  TCHETUKU: THOPUIIOTOTUYECKUM,  LUTOJOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JlemoHcTpanuu

[Toptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToJIbl TeHEeTUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduima kKak OOBEKT TI'€HETHYECKUX

UCCIICOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOTo MokojaeHus. [IpaBuino qomuHnpoBanus. Bropoit
3aKOH MeHnaens — 3aKkOH pacUICIUICHUs NMPU3HAKOB. L{UTosIOrmueckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UrmoTe3a YMCTOTHI raMeT.

Ananusupymolee cKpemuBanue. [[poMexkyToOuHbI XapakTep HaclieI0BaHUs.
Pacuieryienre nmpru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUSI  ITPU3HAKOB. [{uTonorndyeckue  OCHOBBI ~ JTUTHOPHUIHOTO
CKpCIIIMBAHUS.

CueruieHHOe HacieaoBaHue rnpuzHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TIC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TeHaMH. XPOMOCOMHAs
TE€OPHUsI HACIEICTBEHHOCTH.



['eneTtnka nosa. XpoMOCOMHBIM MEXaHU3M ONPENEIEHUS 10J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbId IOJ. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['eHoTHN Kak 1enocTHas cucrema. [neiioTponus — MHOKECTBEHHOE JCHCTBHE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeicTBHE HEaUIEbHBIX T'EHOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX WM 4YEJIOBEKa, a
TakKe (PU3NOJIOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyecKkrue acneKThl KOHTPOJS U
W3MEHEHUS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHHX KIIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3aKkoH
MeHnnens», «AHamu3upymoliee CKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernyieHHOEe Haclel0BaHWEe MPU3HAKOB Y Jpo30puibl», «l'€HeThka moJay,
«Kapuotun uenoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN alIeNN3M», « B3auMo1ericTBUE TEHOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rUOpUOB TIEPBOrO TOKOJICHHS M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAllMM 3aKOHA HE3aBUCHMOTIO HACIEIOBAHMS IPU3HAKOB, MOJAENb IS
JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUHM (DEHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIE NMPU3HAKU. Buasl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Monudukanuonnas HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psan u BapuanuonHas kpuBasi (B. Moranncen). CoiicTBa MOIU(PHUKALMOHHOM
U3MEHYUBOCTH.

['eHoTHIIMYECKAasT U3MEHUYUBOCTh. CBOWCTBA T€HOTUITMYECKON M3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMIPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOrO BU/IA.

MyTranmonHass HM3MEHYMBOCTb. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMpPOBaHHbIE MyTauuu. SnepHeie u
HUTOIIa3MaTuYeckrue MyTtauuu. COMaTUYECKUE W TOJOBble MyTauuu. [IprunHbI



BO3HUKHOBEHHSI MyTaluid. MyTareHol M HX BIHASHUE Ha OpPraHU3MBbl.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSJI0B B
HacienctBeHHoW u3MeHunBoct (H.M. BaBunoB). BHesdnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCT.

OnuecenHemuxa U 9NUSEHOMUKA, pOJb JNUSeHemuyeckux @axkmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Bunmbl u3MeHuuBocTH», «MoaudukaoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTBY, «Meio3y,
«OmonoTBopeHuey, «I eHeTndeckue 3a00ieBaHUs YeIoBeKay, « Buabl MyTamuii.

OOopynoBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYHUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

Tema 14. I'eneTnka 4esioBeKA

Kapuotun uvenoBeka. MexayHapoAHasi MporpaMma HCCIEIOBaHUSI T'€HOMaA
4yejaoBeKa.  MeToapl  M3yYeHMsT TE€HETUKH  4YEeJOBEKa:  I'€HEAIOTMYECKHU,
OJM3HEIOBEIH, IIMTOT€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHUs YellOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HM C HACENCTBEHHOW TMPENpacoyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». DTUUYECKUE ACHEKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun demoBeka», «MeToabl U3yUYeHUS] TEHETUKH
yesioBeKay, «l 'eHeTnyeckue 3a00eBaHUs YEIOBEKa.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanuss W CeJEeKUHUs. 3apOXKICHUE CEeIEKIHH U JIOMECTUKAILIUHU.
Yuenue H. W. BaBmimoBa o IleHTpax mTpOUCXOXICHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poibp cemekuuy B CO3/IaHMM COPTOB PACTEHUN W TOPOJ



*uBoTHBIX. CopT, mopoaa, ImTaMM. 3aKOH T'OMOJIOTUYECKUX PSJIOB B
HaciaeAdcTBeHHOM wm3MeHunBocTh H. WM. BaBunoBa, ero 3HadeHue i
CEJIEKIIMOHHOU PabOoTHI.

Metoasl ceneKImoHHOM paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIM H
WHMBUAYaJIbHBIN. Otanbl  KOMOMHAIIMOHHOW  CEJIEKIIHH. HcnbiTanue
MPOU3BOJIUTENICEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKHU
¢dbeHoTHa NTOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PainanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil Y KyJIbTypPHBIX
dbopm opranusmoB. Vcmosb30BaHHE T€HOMHOTO PEIAKTHPOBAHUA U METOOB
pekomOuHanTHBIX JJHK a1 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHH.

[lonyuenne ITOJINTUIONIOB. BnytpuBunosas rUOpUIN3aLIUsL.
brnuskoposcTBEHHOE — CKpelMBaHue, wWid  WHOpuauHr.  HepojcTBenHoe
CKpelIMBaHue, Wiu ayToOpuauHr. ['erepo3uc u ero mpuuuHbl. VMcrnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.

CoxpaHeHre U U3y4YeHUE T'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUI U
UX JUKUX PpOAMYEH IS CO3MaHUS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yeax VIVUUeHUs. CYUeCmeyioumux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUI,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JleMoHCTpauumn

[Toptpers: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl u cxembl: «L{eHTpBI IPOUCXOXKIECHUS U MHOTO00Pa3us KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOM M3MEHUHUBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGoparopHasi padora «/3ydueHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUN PACTEHUIN.

Ikckypcusi «OCHOBHBIE METOJBl U JIOCTHKEHHS CEJICKIIMM PAacCTeHUl U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATELHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJ0rMs U CHHTETHYECKAS OMOJIOTUS



OOBEKTBI, HCHOJIB3YEMbIE B OHMOTEXHOJOTHUM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHEe, IMOIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJenHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTUYECKUX
TexHoJsioruid. [Ipon3BoACTBO O€nKka, AMUHOKHUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS H
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHUECKUE MY TH.

Kiierounasa unxkeHepusa. MeTonpl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
#KuBOTHBIX. KpuoOanku. Comaruyeckas THOpUAM3ALUS W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJIEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXKEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposast meaununa. [11P-
JTarHocTuka. MeTaOoJIOMHBI aHaIM3, TEHOIICHTPUYECKUM aHaJIu3 IMpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omowmkenepus minsg  pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMM, CO3JaHUsl KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTHUH TpEXMEpPHOro OmompuHTHUHTra U ckaddonaunra
JUISL pEIIEHUs 3a/1a4 EPCOHATN3UPOBAHHON METUIIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IEJbI0 00ecreyeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkamyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxembl: «MCmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIJICHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepUs».

JlaGopaTopHasi padora «3yueHre 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

JKckypcusi «bHUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO)).

11 KIIACC



Tema 1. 3apo:xxneHue m pa3BUTHE IBOJIOLMOHHBIX NpeACTABJICHHUN B
onoJiornu

OomonnoHHass Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CUITbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHW3MOB, HACJEACTBEHHass HM3MEHYUMBOCTh, Ooprba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaeun, . K.
benses.

Tabmuubr n cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuer)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJbTypHBIX (opm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «CxemMa 00pa3oBaHuUsl HOBBIX BUJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS MBIXKYIIUX CHJ OSBOJIOLHUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJIFOLIIM.

Tema 2. MuUKpPO3BOIIOLHA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOr0 pPa3HooOpaszus M CTPYKTypbl Homyssiiuil. M3menenue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIHE CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHsS YacTOT ajuieiaed B momyisanusx. Oddext
ocHOBaTend. JIggexm oOymuiiounoco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpadudeckas (IpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOMIM3UPYIOUINM,  pPa3pbIBAIOLIHI
(nm3pynTtuBHbIi). [lomoBoil 0TOOp. BO3HUKHOBEHHE W 3BOJIOIUS COLMAIBLHOTO
MOBEJICHUSI )KUBOTHBIX.



[TpucniocoOneHHOCTh  OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOAIBOJIOLIUU.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHMH Yy  opraHu3MoB.  ApoMopdo3sl U
uanoagantanuu. [Ipumepsl nmpucnocobseHuii y opranu3MoB: MOp(hOIOTHYECKHE,
dbusnonoruyeckue, - OMOXMMUYECKHE,  TOBeAeHYecKne.  OTHOCHUTENbHOCTh
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xputrepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
ruOpuanzanust). JIuTenbHOCTh 3BOTIOIMOHHBIX IPOIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMM B  pa3padOTKE Hay4YHbBIX METOOB
COXpaHeHus1 6ropazHooOpaszust. MUKpPOIBOIIOLUSA U KOIBOJIOIUS MAPA3UTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauun

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuwxymue
CWJIbl HBOJIIOLUNY», «IKOJOrMYecKass M30Js1us MONYJIALHi ceBaHCKOU (openny,
«l'eorpadmueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiy, «IlomynsiliMOHHbIE BOJIHBI YUCJIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «®PDopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HaycTpuanibHpIi MenaHu3M», «KuBble uckonaemsie», «llokpoBuTenbCcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka KUBOTHBIX,
«Dusnonornueckue anantauun», «lIpucrnocoOIEHHOCT, OpPraHUu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «Crocobbl BugooOpa3oBanus», «l'eorpadudeckoe Bug000pa3zoBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHHID),
«ITonumounasl pacrenuity, «KanycTHo-peneunbiii THOpUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONWU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BHUJIAY.

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.



JlaGopaTtopHass paGora «CpaBHEHHE BHUIOB IO MOPQOIOTUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoouMs U €€ pe3yabTarThbl

Mertonel W3ydeHHMS MakpolsBoJoUMH. [laneoHTONmOrMYECKME  METOIBI
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue Metonsl u3yudeHus sBomroiuu. CpaBHeHHe GIIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHIAEMHUKHU U PEIUKTHI.

OMOpPHOIOrMUECKUE U CPABHUTEIBbHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
BOMIONMU. ['€HeTHYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMenTapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKUe  METOAbl  H3YYEHMsS]  HBOJIOLHUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bomonu. AnantuBHas paguanus. HepaBHOMEpHOCTh TeMIIOB
HBOJIOLINH.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTUHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIMMITaH3e», «l JIaBHBIC
HaIpaBJIeHUs 3BOIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOILIUNY.

O6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 W
naHcrepmusi. [loHayuHble IpeACTaBICHUsS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKIEHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penun, JI. Cnannanuanu, JI. [1actepa. IIponcxoxaenue kU3 U acCTpOOUOTIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reonoruyeckasi) HBOJIOIUS. XUMHUYECKas dBOJIOLUS. AOUOTeHHBIH CHUHTE3



opraHudeckux BeniecTB u3 Heopranumdeckux. OmbiT C. Mwumepa u I'. IOpu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoreza A. .
OmnapuHa, TunoTe3a nepBuYHoro OynpoHa J[k. XomnjeitHa, reHeTHUecKas TUroTes3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopuss 3emumn ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHUE
octarku. ['eoxpoHonorus u €€ wMeronbl. OTHOCUTENbHAsT M aOCOJIIOTHAs
reoXpOoHOJIOTHs. [ €0XpOHOJIOruuecKas Kaia: S0HbL, 3Pbl, IEPUOLBI, STIOXU.

HavanpHble 53Tambl OpraHW4YecKol HBomtonMH. [losBIEHHE U HBONIOLHUA
HEPBBIX KJIETOK. DBOJIOLHUSA MeTaboianu3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHAJIOr MEpPBbIX Ha 3emile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKaprOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
PaCcTEHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BBI€ )XKUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMUTAIONINX U
ntul. Ilpunnoun kimoueBoro apomopdoza. OcBoeHue OecrnOo3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3eMje IO dpaM M MEpUoAaM: apxeu, IMPOTEPO3OM,
najgeo30i, Me3030M, KaitHo30¥. OOm@as XxapakTepucTHKa KiIuMara |
reoJiornyeckux npoueccoB. [losBIeHHE W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BIMUpAHUSI — SKOJOTUYECKHUE KpU3HCHI mpouuioro. [Ipuunnbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHUi. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. llpuHuunel kimaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYNIbI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, /x. Xongeits, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombitTa @. Peqny, «Cxema ombita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Mwuinepa, I'. FOpwn»,



«JTanbl  HEOPraHMYECKOW  3BoOUUM», «l'€OXpOHOJIOTMYECKass  IIKaiay,
«HauvanbHble 3Tanbl OpraHUYECcKOM ABOIONMNY, «Cxema o0Opa3oBaHUs 3YKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XUBOM NpUpoabD», «CTpoeHUE BHUpYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHONnoaoCTHBIEY,
«IInockue 4EepBUY, «UNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuney, «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeuckon spey, «Pa3Burue )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XU3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIE IPEINApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKLIMU
WUTJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yy4ella NTULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o u3y4eHnto abMOT€HHOTO CHHTE3a OPraHUYeCKUX COSAMHEHUH B
MepBUYHON aTMocdepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IpakTnueckas padora «M3yueHre oCOOCHHOCTEM CTPOCHUS MTO3BOHOUHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3agaun aHTpoOnoJiorui. MeToapl aHTPONOJIOTHH.

CraHOBJICHME TPEICTABICHUN O MPOMCXOXKIACHUM YeEJIOBEKa. PelurnosHeie
BO33peHUsA. COBpEMEHHbBIE HAYUHBIE TEOPUH.

Cxo0acTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATHUYECKOE TOJIOKEHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYECKHUE,
nopeaeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIbHOMN
CHUCTEMBI.

JIBkymue cuiibl (hakTophl) aHTPOIOTeHe3a: OMOJIOTHYECKUE, COITHATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.



OcHOBHBIE CTaaAWU aHTpoIoreHe3a. PaHHue venmoBekooOpa3Hble 00E3bsSHBI
(TPOKOHCYIIBI) U paHHUE TTOHTUABI — OOIIHE MPEIKN YeTIOBEKOOOPa3HBIX 00€3bsH U
JoJel. ABCTPAJONHUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMenblil, IepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MpAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mpenensl  Adpuku. YenoBek reipenbOeprckuii — - OOMIME  MpENIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEePTAIbCKUAN
KaK BHUJ JIIOJEU XOJIOAHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenaMu Adpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

DBOJIONNS COBPEMEHHOr0 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJISIHSIX
yenoBeka. MyTanMoHHBIM Tpouiecc W noauMopdusM. [lomynsioHHbIE BOJHBI,
Ipeiid reHoB, Murpauus U «3(PpQPexT ocHoBaTeNsD» B MOIYJSIHUAX COBPEMEHHOTO
YeJI0BEKA.

UYenoseyeckue pacel. IloHarue o pace. bousbime pacel: eBpomneougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu pacceiieHHs 4YeloBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Ipucnoco6eHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bnusnue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJOTHIO YETOBEKA.

MexaucuuruinHapHple  MeToAsl B ¢u3nuecko  (OMOJOrMyYecKon)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJC€OaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJISIui. bruoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpetsr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bIHB», «CKENeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynuMeHThI 1 aTaBU3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajlonutek», «YemnoBek  ymenwli», «YenoBek
NPAMOXOISIININY, «/leHncoBckuil yenosek» «Heanaepranbipy, «K KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOIUU YEJIOBEKA», «Packl UelloBeKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUIECKUMU U OHOJICUCKUMM CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIECITh
yepena 4YeloBeKa M 4Yepena IMMMIIAH3€, MOJENb KHCTH YEJIOBEKA W KUCTHU
LIMMITaH3€, MOJENM TOPCA MPEAKOB YEJIOBEKa.



JlaGopaTopHass padora «/I3yueHue OCOOEHHOCTEW CTPOCHUS CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydeHne dKOJIOrMYECKUX aJalTallui YeI0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apokJeHUE U pa3BUTHE 3KoJoruu B Tpynax A. I'ymGonsara, K. ®@. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauu
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
OpUpOAHBIE W JIabopaTopHble. MojeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel Cpe/ibl: JIOKATbHBIN, peTUOHATBHBIN U T100abHBIH.

3HAaYeHUE DOKOJIOTMYECKMX 3HAHUW JUIA  YEJIOBEKA. DKOJOTHYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUponod. PopMHUpoBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCTpanumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIECIOBAHUN.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kimaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpOIIoreHHbIe. O01ue
3aKOHOMEPHOCTH AENCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHOHTHBIC
OpTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak »Konormdeckuit (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTaHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUM M SKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHallbHas poOJib CBETA.
DOTONEPUOIU3M.

Temmneparypa kak oskojorumdeckuii (akxrop. [eiicTBue TemmepaTypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
noj/iep ka0 BogHOTo Oananca. Knaccudukamuss pacTeHUN MO OTHOIICHHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, MMOYBEHHAS,
rilyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue



0COOCHHOCTH cpel oOuTaHusi opraHu3MoB. IIpucnocoOneHus OpraHu3MOB K
YKU3HH B pa3HbIX Cpejiax.

buonornyeckue putMmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJM4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. [loHstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTeHUN: AePEBbs, KYCTAPHUKH, KYCTAPHUUIKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cCUMONO03 U ero gopmel. [lapazutusm, koonepauus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpopuueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI 11 CYLIECTBOBaHHMS OPIraHHU3MOB B CpeEle
oOutanud. [IpyHIUIT KOHKYPEHTHOTO UCKITIOYEHUS.

JleMoHCTpauun

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOH CIEKTpY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHHUIO K CBETY», «Te€IIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o00OWTaHUS OpraHu3MoBy, «buonmornueckue pUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
MATaHUSA), «XUIIHYeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapur pacTeHUW U KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHbBIE PAaCTEHUS, repOapuy U KOJJICKLIUU TETUIONOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, uydesia NTUIl U 3Bepeld, repOapuu
pacTeHui, OTHOCSUIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpelax,
repbapuu U KOJUIGKIMU PACTEHUA M SKMBOTHBIX, OOJAJAIOIIUX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXU3HH, Trepbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopHasi paGora «BpIIBICHHE MPUCIIOCOOICHUN OPraHU3MOB K
BJIUSTHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».



JlaGopaTopHasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pACTeHHHN U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMIA

OKOJOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJISALIMH. [lomymsimuss ~ Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pAcTHasi M TOJIOBAsl CTPYKTypa, POKIAEMOCTb, NPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

DKoJiornyeckas CTpykrypa nomyisiuud. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JlunaMuKa momyssiuu U €€ peryisinus. bUoTHYecKui NMOTeHLHMANl MOMYJISLHUU.
MonenupoBanue AMHAMUKY nonyJisiuud. KpuBbie pocTa YUCIEHHOCTH MOIMYJISIIIUH.
KpuBbie BbDKMBaHMs. Peryssiuss 4YMCICHHOCTH MOMYJSALUI: poiib (aKTOpOB,
3aBHUCSIUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTEruu BUAOB (I- 1
K-cTparerun).

[Tonsitue 00 sKonOrMueckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3mepsl 3kosormyeckon
HuM. [loTeHnnanpHas U peain30BaHHAs HULIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl U HX >KU3HEHHBIC
CTpaTEeTruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
WHBA3UU YYKEPOJHBIX BUJOB.

JemoHcTpanuu

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyasauum», «CKOpOCTh  3acelNeHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMamn», «Mojeib 3kosiorndeckor Humm Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass pabora  «IlpucnocoOneHuss ceMssH pacTeHUH K
pacCceeHuION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MexXIy
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue mnenu u cetu. AOWOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B SKOCUCTEME.



OcHOBHBIE  TOKa3aTenu  dAKocucTeMbl. buomacca u  mpoaykius.
DKOJIOTUYECKHE MTUPAMUIBI YCel, ONOMACChI 1 SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JIEHCTBUS Ha
cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue 1 moiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKocucmemovl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznnuuns
MEK]ly aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
bropa u ¢ayna. CuHaHTponmM3alus TOpPOJACKON QayHbl. buonorudeckoe u
XO03sIICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUI OpPraHU3MOB B
skocuctemax. Ponv kackadnoeo 3¢hghexma u 6udo8-30ughukamopos (Kirouesvix
6u008) 6 ynxkyuonuposanuu sxocucmem. 1lepeHOC SHEPIUA U BEIIECTB MEXKAY
CMEKHBIMU 3KOCHUCTEMAMH. Y CTOWYMBOCTh OPTAHU3MOB, MOMYJISIIANA U SKOCHCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmol 8030eticmeus 3aepA3HeHU pPA3HbIX Munos Ha
cybOp2aHuU3MEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM VPOBHSX,
OCHOBbL  IKOJIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20  B030€lCMEUS.
MeTon0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuolEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOrO jeca», « OyHKIIMOHAIbHbIE
IpyNIbl OPraHU3MOB B 3Kocucteme», «KpyroBopoT BemiecTB B 3KOCHUCTEME,
«Ilenu nutanus (mactOUIHAs, NETPUTHAS)», « IKOJOTHYECKAs MUpAMHUIa YUCEID»,
«IKkonoruyeckas nupamujia OMOMacChl», «IKOJOTHUYECKass MUpaMUIA SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHre jeca mocie
noxkapa», «9KocHUCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BeIIeCTB M MOTOK
SHEpPruM B arpoueHose», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uydera MTUIl U
3Bepel, repbapum KyJbTypHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUYM KaK MOJIEIh
KOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO03KOCUCTEMBD.

JlaGopaTopnas paGora «l3ydyeHue pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).



IKCKYypcHsi «DKCKYypCHs B TUITUYHBIN OMOTeorieHo3 (B AyOpaBy, Oepe3Hsk,
SJIBHUK, Ha CYXOJIOJbHBIA WU TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKYpCHUsl B arposKoCHCTeMy (Ha MOJie¢ WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o00ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CylIecTBOBaJIa KM3Hb. PazButue npeacrasienuii o 6nochepe B Tpyaax 3. 3iocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepnl. OcobeHHocTH Oruocdepsl Kak
r100anbHOU 3KOCUCTEMBI. JlMHaMudeckoe paBHoBecue B Ouochepe. KpyroopoTsl
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiieposaa, a30Ta). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3onanbHOCTL OWochepnl. [lonsatne o Oumome. OCHOBHBICE OHOMBI CYIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIEC U IITUPOKOJIMCTBEHHBIE JIeCa, CTETH, CABAHHBI,
MyCTHIHU, TPONTUYECKHE JIeCa, BLICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsl: B. W. Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepst 3emmm», «KpyroBopoT azoTa B mpupoie»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemannsiii gec», «LIMpokoancTBEHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN Pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YennoBek u oKpy:xaouias cpeaa

DKOJIOTUYECKHE KPU3UCHI W WX NpUYMHBL. Bos3aeicTBue uyenoBeka Ha
ouocdepy. 3arpssHeHre BoO3AYyIMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHne KiMMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPaCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAaHBI TPUPOIHIL.
Kpacubie knuru. Oco0o oxpansiemble mnpuponanbie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TAPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO pPA3BUTHUSL UEJIOBEUECTBA U MPUPOJBI.
PannonansbHO€  MPUPOIOMOJB30BAaHUE M COXpPaHEHHE  OMOJOTHYECKOTO



pazHooOpazust 3emmm. OOmUE 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBU.

Pa3BuTne METOJOB MOHUTOPHWHIA pPa3BUTHS ONACHBIX TEXHOTICHHBIX
npouieccoB. CucmemHvle uUCCIe008aHUs nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
aKopeabuiumayuyu dKocucmem U cnocooos 60pvObl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JlemoHcTpanuu

Tabmuupl W cxembl:  «3arpsi3HeHHE  atMocepb»,  «3arps3HEHHUE
ruapocheps, «3arps3HeHne 1ouBbl», «llapHukoBbld 3PdekT», «Ocodo
OXpaHsEeMbIe PUPOIHBIE TEPPUTOPHUI», «MOIETHN YIIPaBISIEMOIO MUPAY.
Oo6opynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH M KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHKWE OOYYAIOIIMMUCA POCCHICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJarOIIUXCsl pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTUA B MPOIECCE pEeAM3allii OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOTHOMY HACJIEAHIO U MaMSITHUKAM HPUPOIBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLIECHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUU IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UMPOBATH HEOJArONPUSATHBIE IKOJIOIMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PAIMOHATIBFHOTO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU I COBPEMEHHOM LMBHIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIAININX B HEM HM3MEHEHUU,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAY4YHOH JEeATEeTbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PHKYy METOJOB TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCaJIbHbIE y4eOHbIE JeHCTBHS (IIO3HABaTEJIbHbIE, KOMMYHUKATHBHbIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpCaJbHble yueOHble JEWUCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yYHHUBEpcaJbHble yueOHbIE AEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsCHEHUS (DAKTOB U SIBJICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN [PEACTaBICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAUTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIMH (TEKCTe yueOHOTro
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3aNPOCHl U MPUMEHSATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BAaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: TPUMEHATh XUMHYECKUEe, (QU3nYecKkue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JTUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIIECTBISTh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS MPU PEIICHUH YICOHOU 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIITH IUIAH JEUCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HIEU C TO3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS J[UId BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKM U CBOEBPEMEHHO IIPUHHUMATh PELIEHHs II0 HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOOecIedYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHasi Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHgens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUll, JXUBOTHBIX, YEJOBEKA, IPOLECCOB KHU3HEACITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, 3MOpHoOreHesa, nocTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T'€HOTUNOM U (PEHOTUNOM, (PEHOTHUIIOM M
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJTyUYE€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamu, GOpMyIUpys Ieldb HUCCIEIOBAHMs, AaHATU3UPOBATH TOIYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyayliei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3alUsX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBI MHpa, B IO3HAHUHU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronmonHas Teopust Y. JlapBuHa, CUHTETHYECKAs] TEOPUsI SBOJIOINH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHanckoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MepeHue, HaONIOJACHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS W
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pa30BaHMUs, BIUSHUS ABMKYIITUX CHJI SBOJIOIMN HA TEHO(OH T TIOMYJISITUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMIIOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJibl OOUTAHMSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MEXKJ1Y UCCIEAYEMbIMU OMOJOTUYECKUMU MPOIECCAMU U SIBIICHUSIMHU, J1€TaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPITH HUX OIKCHEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaTbl HAa  YYEHUYECKHX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymied mpodecCuoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd U MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

Ne n/m KonTpoJbHbIe
MPOrpaMMbl Bcero
padoTbI MNpumeyaHue
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3y4YEHUE
3 buosnorust kietku 2
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
3) Crpoenvuie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9
KJIETKE
7 Hacnencreennas nadopmarus u 9
peanu3anus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6
9 Crpoenue u GyHKIUU OPraHU3MOB 17
10 PasMmHOXeHME U pa3BUTHE OPraHU3MOB 8
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3
15 Cenexuusi OpraHu3MoB 4
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

Ne i/ KoHTpoJbHbIe
FIPOTPANMY! Beero paboThI NpumeuaHue
1 3apox/IeHUe U Pa3BUTHE SBOIOIMOHHBIX 4
NpeCTaBICHUN B OMOIOTHH
2 Mukpoa3Botous 1 €€ pe3yabTaThl 14
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThI 6
4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM 3
C OKpY>Karollei cpeaoi
7 Opranu3msl 4 cpesja 0OuTaHUs 9
DKOJIOTHS BUAOB U MOIYJISIUAN 9
9 DKos0rus coooIecTB. DKOJIOTHYECKHE 12
CHCTEMBI
10 buocdepa — rimobanpHas sxocucrema
11 YenoBek U OKpyKarolas cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

1 Buonorus xak KOMIJIEKCHast HayKa U KaK 4aCTh COBPEMEHHOT'0 00IIeCTBa 1
2 JKuBble cucTeMbl U UX CBOICTBA 1
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 Hcropus oTKpeITUSA U n3ydeHHs kieTku. Kiierounas teopus 1
MeTtoap! MOJIEKYISIPHOH U KJIeTOYHOH Omosnoruu. [Ipaktudeckas padora «M3yueHrne MeTomoB
5 KJIETOYHOM OmoJoruu (xpomatorpadusi, anekrpodopes, auddhepeHnnaaLHoe 1
nentpudyruposanwue, [TLP)»
6 XHUMHUYECKUI COCTAB KIIETKH 1
7 MuHepaJibHbl€ BelleCTBa KJIETKU, UX OMOJIOTHYECKas pojib 1
8 Opranudeckue BEImecTBa KISTKH — OeIKH 1
9 CgoiicTBa, Knaccupukanys u GyHKINUU OeNKOB 1
10 Opranuyeckue BelecTBa KJIETKH — YIJIEBObI 1
11 Oprannyeckue BEIECTBA KIETKU — JIMMUIBI 1
12 Hyxnennossie kucnotsl. JIHK u PHK 1
13 Crpoenue u pynkuuu AT®. Ipyrue nykineosuarpudocdarst (HTD) 1
14 CexsenupoBanue JJHK. MeTo1bl reHOMUKH, TPAaHCKPUIITOMHUKH, IPOTEOMUKHU 1
15 MeTtoab! CTpYKTypHOU OHOJIOTHI 1
16 Tunel knetok. [IpokapuoTnyeckas kierka 1
17 Crpoenune sykapuoTrueckoi kinetku. [Ipaktuueckas padora «3yueHue cBOMCTB KJIETOUHOM 1
MeMOpaHbD»
18 [loBepXHOCTHBIN anmapaT KJIETKH 1




OpnHomeMOpaHHbIe OpraHou/b! KieTku. [Ipaktuueckas padora «/3yueHne qBIKEHUS

19 [UTOIJIa3MbI B PACTUTENBHBIX KIETKAX) 1

20 [TomyaBTOHOMHBIE OpPTraHOUABI KJIIETKU: MUTOXOHJIpUH, actubl. JlJabopaTopuas padora 1
«HccnenoBanue miaazMoin3a U ACTia3MoiIn3a B PACTUTEIbHBIX KIETKaX)»

21 HememOpaHHbIE OpraHOUIbI KJIETKH

22 Crpoenue u GyHKIUH 11pa

93 CpaBHuUTENbHASA XapaKTEPUCTHKA KIETOK dykapuoT. JlaboparopHas padota «/3ydeHnue cTpoeHus 1
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)
ACCUMMIISINS U AUCCUMIJISIIIASL — J[BE CTOPOHBI MeTabomu3Ma. Tunsl oOMeHa BEIIecTB.

24 JlaboparopHas paboTa «/3ydyeHne KaTanTuTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha IpUMEpe 1
aMUJIa3bl WM KaTalasbl)»

25 ®epMeHTaTUBHBIN XapaKTep peakluil KJIETOYHOro MeTaboanu3Ma 1

26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI 1

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1

28 doTocuHTE3 1

29 XemocuHntes. JlaboparopHas padota «CpaBHEHHE TPOLIECCOB (DOTOCUHTE3A U XEMOCHUHTE3a» 1

30 AmnaspoOHble opranu3mbl. Bunel 6poskenus. JlaboparopHas padota «CpaBHEHHE MPOLIECCOB 1
OpOXEHUS U JBIXaHUS

31 AdpoOHBIE OpraHU3MBbl. DTalnbl S3HEPreTUYECKOI0 0OOMeHa. DHeprus MeMOPaHHOTO IPaJeHTa 1
npoToHoB. Cunte3 AT®: Pabora nporonHoit ATD-cuHTa3bl

39 O0600611eHre u cucreMaTu3anys 3HaHui o TeMe "OOMeH BeIecTB U IMPEeBpalleHre YHEPTHH B 1
KJeTke"

33 Peakuun MaTpuyHOro CUHTE3a 1

34 Tpanckpunuus — marpruunsblil cuaTe3 PHK 1

35 Tpancnsius u e€ 3Tanbl 1

36 Koauposanue amunokucnot. Ponb pubocom B GMocuHTE3€e Oenka 1

37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapuoT 1




38 MonexymnsipHble MEXaHU3MBbI SKCIIPECCUU T€HOB Y 3YKapuOT 1
39 Bupycbel — HekiieTouHble (OpMBI )KU3HU U 00IuraTHble napa3uTsl. [IpakTuueckas pabota 1
«Co3zanue MoJIeNid BUPycCa
40 BupycHsbie 3a00€BaHNsI YeI0BEKA, ’KUBOTHBIX, PACTCHHUI 1
41 HanotexHoyioruu B OHOJIOTHH U MEUITIHE 1
42 JKu3HEeHHBIN KT KIETKH 1
43 Matpuunslii cunte3 JJHK 1
44 Xpomocomsl. JIaboparopHas pabota «/3ydeHre XpoMocoM Ha TOTOBBIX MUKpOTpenapaTax»» 1
45 JleneHue KJIETKM — MHTO3 1
Tuns! knetok. Kapuokunes u nurokunes. Perymsaius ;xu3HEeHHOTO KA KieToK. JlabopaTopHas
46 pabota «HabmoieHue MUTO3a B KJIETKaX KOHUYMKA KOPEIKa JTyKa (Ha TOTOBBIX 1
MUKpoOIIpenaparax)»
47 O6o06mieHue u cucreMaru3anus 3HaHui o reMaM "HacnencTBennas nndopmaius U peaau3anus 1
ee B kiietke", "JKu3HeHHbIN HUKII KIETKH"
48 Opranusm Kak eIMHOE I1eJI0e 1
49 Txanu pacrenuil. JlaboparopHas pabota «M3ydeHue TkaHel pacTeHHI» 1
50 TkaHu )KMBOTHBIX U uenoBeka. JlabopaTopHas pabora «/3yueHne TkaHel )KUBOTHBIX» 1
51 Opranbl. Cucremsl opranos. JlaboparopHas paboTa «/3ydeHne opraHoB IBETKOBOT'O PACTEHUS» 1
52 Ornopa Tenia OpraHu3MoB 1
53 JIBuKeHME OpraHu3MOB 1
54 [Intanue opraan3MoB 1
55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. [IMIIieBapuTeIbHAS CHCTEMA YeTI0BEKa 1
56 JIpIxaHne opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa 1
58 TpaHcIoOpT BEIIECTB Y OPraHU3MOB 1
59 KpoBeHocHas crcTteMa Mmo3BOHOYHBIX JKMBOTHBIX U YETTOBEKA 1




60 Brigenenue y opranu3mMoB 1
61 3ammura y OpraHu3MoB 1
62 VIMMyHHast CHCTEMa YeI0BeKa 1
63 PaznpaxuMOCTh U perynsuus y OpraHu3MoB 1
64 ['ymopanbHast peryssius 1 S3HIOKpUHHAs CUCTEMA J)KUBOTHBIX M YellOBEKa 1
65 DopMbI pa3MHOXKEHHS OPraHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1
67 Meiios 1
68 ['ametorenes. OOpa3oBaHue U pa3BUTHE MOJOBLIX KJIeTOK. JlJabopaTopHas pabdora «3yuenue 1
CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax»»
69 WNunuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3 1
70 3akiaika OpraHoB M TKaHEeH U3 3apOJIbILIEBBIX JHCTKOB 1
71 Poct n pazBuTHE )KUBOTHBIX 1
72 Pa3zMHOXeHUE U pa3BUTHE PACTCHHI 1
73 O06o0061eHne u cuctemMaru3anys 3HaHui o Teme "Ctpoenue u GyHKIUU OpraHu3MOB" 1
72 HcTopust cTaHOBIEHNUS M pa3BUTHSI TEHETUKU Kak HayKu. OCHOBHBIE TOHSTHS M CUMBOJTBI 1
reHetuku. Jlaboparopnas padota «/lpo3oduna kak 00bEKT T€HETUUECKUX UCCIIEJOBAHUI»
75 3aKOHOMEPHOCTH HaclieI0BaHMsl MPU3HAKOB. MOHOTHOpHIHOE CKPEIMBAHNE 1
76 Huronornyeckne 0CHOBBI MOHOTMOPUAHOTO CKPEIIMBAHUS 1
77 Ananuzupyroniee ckpeuiuBanue. Hermonxnoe 1oMuHUpoBaHue 1
78 JurnbpuHoe CKpenrBaHue 1
79 [uTonoruyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHMS 1
80 CrerieHHOE HaclleJIOBaHUEe TPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1
82 [eneTnka mona 1
83 ['eHOTHT KaK IETOCTHAsI CHCTEMA 1




84

I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA PACTCHUM, )KUBOTHBIX U YEJIOBEKA

85 W3MeHYnBOCTb NMPU3HAKOB. Bubl MN3MEHYNBOCTH

86 MonudukarmonHas U3MEHYHBOCTh
Bapuannonsslii psii 1 BapuannonHas kpusas. JlaboparopHas pabota «MccnenoBanue

87 3aKOHOMEPHOCTEH MOJU(PHUKAIIMOHHON U3MEHYHBOCTH. [locTpoeHre BapualimoHHOTO psiia | 1
BAapUALIMOHHON KPUBOM»

88 ['eHoTunMuYeckas n3MeH4YnBOCTh. KoMOMHATHBHAS N3MEHUYHUBOCTh

89 MyTtanuoHHas H3MEHYHBOCTh

90 3aKOHOMEPHOCTH MYTAIIMIOHHOTO Mpoliecca. JMUTeHEeTHKA U SITUTeHOMHKA

01 O6o006menne u cucrtemaruzanus 1o reme "['eHeTrnka - Hayka O HacJIeJICTBEHHOCTH U 1
M3MEHYMBOCTH OPraHU3MOB"

92 I'eneruka genoBeka. [Ipaktudeckas padora "CocTaBieHHE U aHAIA3 POTOCIOBHOM"

93 MeToapl MEAUIIMHCKOM T'€HETUKU

94 3HaYeHrEe METUIIMHCKON TeHETUKU B IIPEIOTBPAIICHUH U JICYCHUN TeHETHYECKIX 3a00IeBaHUi 1
yeJioBeKa

95 OcHoBHble OHATHUSA cenekiun. JlaboparopHas padota "M3ydeHne cOpTOB KyIbTypHBIX pacTEHUMN 1
Y TIOPOJ] IOMAIITHUX )KUBOTHBIX"

96 MeToap! celneKIIMOHHON paboThI 1

97 JlocTr>KeHHs! CeNIeKIIUU PACTEHHI U )KUBOTHBIX 1

98 CoxpaHeHue, n3yuyeHHe U UCIOJIb30BaHUE T€HETHYECKUX PECYpPCOB 1

99 brotexHonorus Kak Hayka ¥ OTpaciib IPOU3BOJICTBA 1

100 Pe3epBHbIii ypOK 1

101 PesepBHbIil ypok 1

102 PesepBHbIii ypOK 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

Koan4gecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 OpodmoniionHast Teopust Y. JlappuHa 1
2 JIBroKy1ye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHy 1
3 bopn0a 3a cyiiecTBOBaHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD 1
4 DopMUpPOBaHUE CHHTETUYECKOM TEOPUH IBOIIOLIUN 1
3) DTarnbl 3BONIONHUOHHOTO MPOIECCa: MUKPOIBOIIOIHS X MaKPOIBOIFOIHS 1
6 [Tomymsius — sneMeHTapHasi eIMHULIA IBOIIOLUN 1
7 3akoH renernyeckoro pasHoBecus k. Xapnau, B. Baitn6epra. Jlabopatopnas pabora 1
«BbIsIBJICHUE U3MEHUUBOCTU Y 0COOCH OJTHOTO BUJIA»
DnemMeHTapHbIe (HaKTOPHI IBOIIOLIUN 1
9 Dddexr ocHoBarens. IhdeKkT OyTHUIOTHOTO TOPIIBIIIKA 1
10 Murpauuu. M3omsiuun nonyisiuuii: reorpaduueckas, 6uonoruyeckast 1
11 EctecTtBeHHbI 0TOOP — HaNpaBIsIOMIMN (aKTOP SBOTIOIUN 1
12 [Tonosoit oTOOp 1
13 [TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yabTaT MUKpOdIBoJtoun. JlaboparopHas paboTa 1
«M3ydyenue apoMop(030B U UANOATANTALUN Y PACTEHUN U dKUBOTHBIX)
[TpumepsI IPUCTIOCOOICHHH Y OPTaHU3MOB: MOP(OIOTHYECKHEe, (PU3NOIOTHUECKHUE,
14 OmoxuMHueckue, nmoseneHueckue. Jlaboparopuas padora «I[IpucnocoOiaeHus OpraHu3MOB U X 1
OTHOCHTEJIbHAs 1[eJ1eCO00Pa3HOCTh)»
15 Bun, ero kpurepuu u crpykrypa. Jlaboparopnas pabora «CpaBHEHUE BUJIOB I10 1
MOP(OIIOTHIECKOMY KPUTEPHIOY
16 Crpykrypa BUIa
17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOTIOINN
18 CBs13b MUKPO3BOJIIOLUH U STHEMHOIOTUN




19 Makpossomonus. [1aneoHTon0ornyeckre MeToAbl U3y4eHUs SBOIIOLHN 1
20 buoreorpaduueckre METOIbI H3YUYCHHSI SBOJIOIIH 1
21 OMOPHOTIOTHUECKUE U CPABHUTEIHEHO-MOP(HOIOTHUECKUE METOIbI U3YUEHHSI SBOJIIOLUT 1
22 MornexymsipHO-TeHeTHYECKHEe, OMOXMMHYECKIE U MaTEeMaTUYeCKIEe METOIbl U3yUCHHS SBOJIOIIUH 1
23 OO61re 3aKOHOMEPHOCTH BOJTIOLUH 1
24 AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOLIUHT 1
25 Hay4nble rUnoTe3sl MPpOMCXOXKACHHUS KU3HN Ha 3emiie 1
26 JloHay4dHBIC MPEICTABICHUS O 3aPOKICHUH JKU3HH 1
27 OCHOBHBIE 3Talbl HEOPTaHUYECKON IBOJIIOIUN 1
28 ['unoTe3bl 3apokIeHUs )KU3HU 1
29 Uctopus 3emnu u metonsl e€ nuzydenus. Jlaboparopnas padota «/3ydenue u onvucanue 1
MCKOMAEMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOBY
30 HauanbHble 3Tanbl OpraHndecKon YBOIIOIUH
31 DBOJIIOLIMS 3YKAPUOT
39 OcHOBHBIE 3TaIbl HBOJIOLMH pacTUTenbHOro Mupa. [Ipakruueckas padora «M3ydyenue 1
0COOEHHOCTEH CTPOEHUS PACTEHUN PAa3HBIX OTIEIIOBY
33 OCHOBHBIE 3TaITbl YBOJIOIMH KHBOTHOTO MHpa 1
34 OBoutoLus )KUBOTHBIX. [IpakTHueckas pabota «M3ydeHne ocoOeHHOCTEH CTPOSHUS TO3BOHOYHBIX 1
KHUBOTHBIX)»
35 Pa3BuTHe *u3HM Ha 3eMJIe 110 3paM U Nepuojiam 1
36 MaccoBble BBIMUPaHUSI — KOJIOTHYECKHE KPU3UCHI POLILIOTO 1
37 CoBpeMeHHBIN YKOJTOTHUECKUN KPU3HUC, €T0 OCOOEHHOCTH 1
38 CoBpeMmeHHas cucTeMa opraHnyeckoro Mupa. OCHOBHbBIE CUCTEMAaTHYECKUE TPYIIIBI OPraHU3MOB 1
39 O06o011eHre 1 cucTeMaTH3alys 3HaHuH 1o TeMaM "MHUKpO3BOIIONHNS U €€ pe3ysIbTaThl" 1
40 AHTPOIOJOTHS — HayKa O YeJIOBEKE 1
41 Pa3Butue npencraBieHU 0 MPOUCXOXKICHUN YeJIOBEKa 1




Mecro 4enoBeka B cucteMe opranundeckoro Mupa. Jlaboparopnas padora «3yuenne

42 0COOEHHOCTEH CTPOEHHUS CKeJIeTa YeJIOBEKa, CBA3AHHBIX C MIPSIMOXO0XKICHUEM 1
43 JIBHoKyIIME CHIIBI aHTPOIIOT€HE3a 1
44 CooTHolIeHne OMOJIOTMYECKUX U COITMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E 1
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [laneorenerrka 1 najaeoreHOMUKa 1
47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa 1
48 Yenoeueckue pacel. [Ipaktuyeckas padora «3yueHne s5K0I0rn4ecKkux ajanTtanuil yeaoBeka» 1
49 MexaucuuIniamHapHble METOIbI aHTPOIIOIOTUU 1
50 3apoxaeHUE U pa3BUTHE FKOJIOTUU 1
51 Metonsr skonorun. JlaboparopHas padora «/3ydeHrne METOJ0B SKOJIOTHIESCKUX UCCIICOBAHMI 1
52 3HaueHne YKOJIOTHUYECKUX 3HAHUH I YeJIOBEKa 1
53 Okonorndyeckue GaKTopsl 1
54 AbuoTtnueckue (axropsl. CBeT Kak sKosorudeckuit gaxrop. Jlaboparopnas padota «BbisiBiaeHue 1
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO CBETAY
55 Abuotnueckue dakropsl. Temmneparypa kak s3konorudeckuii pakrop. Jlabopatopnas padora 1
«BpIsBIIEHNE TPUCTIOCOOIEHUI OPraHU3MOB K BIMSHUIO TEMIIEPATYPBI»
56 AbGuoTtnueckue daxktopsl. BiaxxHocTh Kak sxonorudeckuit pakrop. Jlaboparopuas padora 1
«AHaTOMHYECKHE OCOOEHHOCTU PACTEHUH U3 Pa3HBIX MECT OOUTAHUS»
57 Cpenpl 0OuTaHUs OPraHU3MOB 1
58 Bronornveckne puTMbl 1
59 XKuznennble pOpMBI OPraHU3MOB 1
60 buotnueckue hakTopsl 1
61 3HaueHue OMOTHYECKHUX B3aUMOAECUCTBUMN I CYILIECTBOBAHMS OPraHU3MOB B Cpejie OOUTaHUS 1
62 DKOJIOTMYECKHE XapaKTEPUCTUKH MOMYJIALUN 1
63 OCHOBHBIE TIOKA3aTeNH MOIMYJISIIH: YUCICHHOCTbD, TUIOTHOCTD, BO3PACTHAS U TTOJIOBAs CTPYKTypa 1




64 OcHOBHBIE TIOKA3aTENIN MOMYJISIHHA: POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCThH, MUTPAITHH 1
65 DKoJIoTHYeCcKasi CTPYKTYypa HOMYJISIuN 1
66 JlnHaMuKa MONYJISIIUN U €€ peryisauus 1
67 KpuBbie pocta uricieHHOCTH Tomysiiuy. KpuBbie BEDKHUBAHHS 1
68 Okonoruueckas Huia Bujaa. JlaboparopHnas padora «lIpucrnocobienust ceMsH pacTeHUH K 1
pacceneHuIo»
69 Bun xak cucrema nomynsnuit 1
70 3aKOHOMEPHOCTH MOBEICHUS M MUTPALIUNA KUBOTHBIX 1
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocHucTeMa Kak OTKpbITasi CUCTEMA 1
73 KpyroBopor BeecTB 1 HOTOK SHEPTUH B IKOCUCTEME 1
74 OCHOBHBIE IOKA3aTEIN FIKOCUCTEMBI 1
75 DKOJIOTrM4ECKHUEe MUPaMHIbI 1
76 N3menenus coob11ecTB — CyKIIECCUU 1
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEH U OKEaHOB 1
78 [Ipupoanbie 3x0ocHCTEMBL. DKOCUCTEMBI TYH/JIP, JIECOB, CTENEH, MyCTHIHBb 1
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
80 Ypboskocucremsl. [Ipaktuyeckas padora «3y4uenue u onrcanue ypo0oIKOCUCTEMBI» 1
81 3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJACHCTBUI OPraHU3MOB B 9KOCHCTEMAX 1
82 MexaHu3MBI BO3JICHCTBYS 3arPsA3HEHNN Pa3HBIX TUIIOB Ha CyOOPTraHU3MEHHOM, OPTaHU3MEHHOM, 1
MOMYJISIITAOHHOM M SKOCUCTEMHOM YPOBHSIX
83 buocdepa — obuieruianerapaas 0601049Kka 3eMiIu 1
84 VYuenue B. U. Bepuaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Onochepsl 1
86 KpyroBopoThI BeIeCTB U OMOTCOXUMHYCSCKHE ITHKITBI 1
87 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITN 1




88 YcToiuuBOCTh OMOChEphI 1
89 DKOJIOTHYECKUE KPUZUCHI U MX PUIHHBI 1
90 BosneiicTBue uenoBeka Ha 6uochepy 1
91 AHTpPOIIOr€HHOE BO3/IECTBUE HA PACTUTEIbHBIN U )KMBOTHBIM MUP 1
92 Oxpana nmpupo bl 1
93 OCHOBHBIE IPUHIIMITBI YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI 1
94 PanmonansHO€ IPUPOAOIIONH30BaHNUE U COXPAHEHHUE OMOJIOTMYECKOT0 pa3HOoO0pa3us 3eMiIn 1
95 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH 1
96 PesepBHbIil ypok 1
97 PesepBHblil ypok 1
98 PesepBHbIil ypok 1
99 PesepBHbIil ypok 1
100 PesepBHbIil ypok 1
101 PesepBHbIil ypok 1
102 Pe3epBHBI YpOK 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEro 001ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIbHO-3TUYCCKUX, SKOHOMHYUCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenue cucremoir 3HaHMH 00 OCHOBHBIX METOJAX HAY4HOIO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMUYECKHX HCCIIEAOBAHUSIX >KUBBIX
00OBEKTOB M O3KOcHCTEeM (ONUCaHUE, W3MEpEHue, MPOBEACHUE
HaOJt0/IeHnH); Ccroco0aMy BBISBICHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATH WX DKCIIEPHUMEHTAIbHBIMU
cpeactBamu, (GOpMYIHpYyS 1€ HWCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BBIBOJBI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXJy HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHUE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITPIfI, TGOpI/II\/JI 1 3aKOHOB

YMeHue BiajeTb CHCTEMOM OHOJOTMYECKHX 3HAaHUN, KOTOpas
BKJTIOYAET: OCHOBOIOJIATAIOIINE OWOJIOTHIECKHE TEPMUHBI W TIOHSATHS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, TOMYISIHS, YKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/ICHIIE, HACJIE/ICTBEHHOCTH, W3MEHYNBOCTD,
SHEPro3aBUCHUMOCTh, POCT U PA3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOoHaIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoppiinieBoro cxojctsa K. Bbapa, sBomrormonHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




antpororenHe3a Y. Jlapsuna; teopus Ouoreornenoza B.H. CykauéBa,
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HampaBJIeHUsX 3BojIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
nsMenunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxoxactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU NTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; dTallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢denotunoM, ¢eHoTUrnoM U (GaKTopaMu Cpelabl  OOUTaHWUS;
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPHUOT M DYKAPHOT; OJHOKIECTOYHBIX H
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOTCOIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHI,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporeccoB: obMeHa BemecTB  (Merabonu3M), HH(oOpManmuu U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
MOMYJISIIMK; TPUCHOCOOJEHHOCTH OpPraHU3MOB K Cpelle OOuTaHWs,
YyepeoBaHMUs HAIPaBJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB, OMOTE€OIICHO30B M IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHe3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M INpEBpAlllEHUs] SHEPrHH B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTHU 37J0pPOBOr0 00pa3a KU3HU, COXPAHEHUs Pa3HOOOpasus
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETUPOBATh ITHUYSCKUE AaCIEKTHl COBPEMEHHBIX
HCCIIeJOBaHMIA B OuoJIoruy, MEIUITUHE, OHMOTEXHOJIOTHH;
paccMmaTtpuBath rI100anbHbIe HKOJIOTHYECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

1.1

1.2

1.3

CoBpemenHass OHOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OWOIIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak MpeaMeT u3ydeHus Oouonoruu. CBONCTBA KUBBIX CHCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIMH,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaGmioneHue, H3MepeHHE, SKCIIEPUMEHT,
cucteMarusanusa, Metaadanmu3. IloHsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB.
[IpnunHBl HCKaKEHUsT pe3yJbTAaTOB JKCIEpUMEHTAa. [IoHATHE CTaTMCTHYECKOro

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTHU: MUKPOCKOIHUS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPU(PYTUPOBAHUE, KYIbTHUBUPOBAHHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

e€ poJib KaK pacTBOPUTENS, pearcHTa, y4acTHe B CTPYKTYpUPOBAHUU KIIETKH,




TEIUIOPETYASIMU. MuHepanbHbIe BEHIECTBA KIETKH, UX OHUOJOTHYECKas pOJb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuHas, 4YETBEPTUUHAs CTPYKTYphl. JleHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QpyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBIL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. TuapodruibHO-rUApOdOOHBIE cBolicTBA. Kiaccudukamus JmmuaoB.
Tpurnuuepunsl, dochomunuasl, BOCKH, cTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOTMUECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTh
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanb. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkimn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHdeckass U Ipokapuotruyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojb MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIIMOHHMpPOBAHHE SYKApHUOTHYECKOM kieTku. Ilmasmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbIM  (nuddysus,
oOneru€énnass nud@ysus), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBII
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3omns. I[lutockener. JIBukeHwe uuToria3mel. OpraHouibl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOeHHE U (YyHKUIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHoOUA0B KJIEeTKH. CTpOEHHE TPaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit




2.4

(arpaHyisipHBIA) SHAOIUIA3MATHYECKUN peTUKyayM. CekpeTopHas (yHKUHUS
annapata ['onpmku. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUBI KIIETKUA: MUTOXOHIPUH, IIJIACTH/IBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaamMeHTbl. MpIIeyHble KIETKU.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHXKEHHUE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHblii OenKoBBIH MaTtpuKce. IIpocTpaHcTBEHHOE pPACHONOKEHHE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecrieueHue KiIeTKu: mnpeBpamieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
MeTtabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUS.
Kodepmentsl. OTiinuns GpepMEeHTOB OT HEOPraHWUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3nUyHbIX (PaKTOPOB.

[lepBUuHBIl CHUHTE3 OpraHMYEeCKHWX BemecTB B kierke. PotocuHre3. Ponb
XJIOporiacToB B mporecce (orocunTe3a. CBeroBass u TemMHOBas (asbl.
[IponykTuBHOCTH QoTOCHHTE3a. BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Bumer Oposkenus. I[IpomykTel OpokeHUs H UX
WCIIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JbIXxaHHWe. Ponp MUTOXOHIpUK B
mporeccax OHMOJIOTUYECKOT0 OKHCJICHHUS. Huknuyeckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa




2.5

BEIIECTB Tepel aHa3POOHBIM. DPPEKTUBHOCT IHEPreTUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHON nHpopMarmn. ['eneTrnueckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmumpoBanwe amuHOKucioT. Ponb pubGocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OoONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsuusa. Wurepdasza u  MuUTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. I[lpuanuner perumkanum  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rariouIHbIl - Habopbl XpoMocoM. ['omonornynsie Xpomocomsbl. IlosoBeie
XPOMOCOMBI.

Henenne xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietouynasi rubens
— amnomnTo3.

CDYHKI_II/IOHaJIBHaH I'CHOMHKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCcKas CHCTeEMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bumpl  O6ecmioioro  pa3MHOXKEHHUS:  TMOYKOBAaHWE, CHOPYIISAIHA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa




3.2

3.3

1 TI0JIOBOTO Ipoliecca. Melio3 U ero MecTo B JKU3HEHHOM IIMKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHe. I'ameroreHe3 y >KMBOTHBIX. [l0JOBBIE JKENe3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIINX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHOB W TKaHEW W3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIHMSHUE 4YacTed
pa3BUBaloOIIerocs 3apoibllia (3MOpUOHANbHAs HHAYKUMSA). 3akiajka IJIaHa
CTPOEHUSI JKHBOTHOTO KaK pe3yJbTal HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkKaroleH
cpenpbl.

Poct u pa3zsutue xuBoTHbIX. [locTamMOproHanbHbIi nepuoa. [Ipsmoe u Henpsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYE€HUE NPSAMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta KHMBOTHBIX M dYenoBeka. CTaguu MOCTIMOPHOHAIBLHOTO Pa3BUTHS Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr um cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE M Pa3BUTHUE PACTUTEIbHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS M CHMBOJBL [ OMOIOTHYHBIC XPOMOCOMBI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, TI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mokoseHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyrouiee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHbIN moJ. [ eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
u BapuanmonHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enoTnnmyeckas n3MeHYUBOCTL. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaclieAcTBeHHOU n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKa. bonezuu C HAaCJIEICTBEHHON
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU




3.6

JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
npou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TEHOTUIY C HOMOILBIO OLEHKHU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON pa0boThl. PaguanmoHHbIi 1
XUMHUYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMii y KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekumu. OtnanéHHast
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJbTYpHI,
MHUKPOOPTaHU3MBbl, HUX  XapakTepUCTHKa. TpaAulOHHAas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyHpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIIEKTUBHI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/IC OpTraHu4€CKOro Mmupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHUSA W HKH3HEACATETbHOCTH OJHOKIETOYHBIX OPraHHU3MOB.
bakTepuu, apxeu, OJHOKIIETOUHBIE TPUOBI, OJHOKIETOYHBIC BOJOPOCIH, APYTUE
npoTucThl. KooHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouAHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OAHOKJIETOYHBIX OpraHU3MOB.

PazpaxuMocTh y OTHOKJIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanu pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpasoBarenibHas, IOKPOBHAs, MPOBOAAIIAs, OCHOBHAas, MEXaHHYECKasl.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MbI U
Hactuu. lloryiomeHue BOIBI, YIJIEKUCIOTO Ta3a W MHHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddysus ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHUUIBIL.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpaxumMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOrok/IeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTeil  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHAas, COCIWHUTEIbHAsA, MBbIIICUYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (GYHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

Oprasbl U cUCTEMBl OPTraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue sxuBoTHbIX. IluTanue
MMO3BOHOYHBIX )KHBOTHBIX. J[pixanue »uBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHW€e TO03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi CUCTEMa 4YeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIUX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHcHOpPT BeUIECTB Yy XUBOTHbIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIreHusi. JBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BbIfieneHue y opranu3moB. Beinenenue y
#KUBOTHBIX. CoKpaTtutenbHble Bakyonu. Opransl BelieieHus. CBs3b MOJOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMaMu. BplneiieHHMe y MNO3BOHOYHBIX
KUBOTHBIX. 3aliUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uX

IIPOU3BOJHEIC.




5.1

PaznpaxxuMocTh 1 perymisius y opraHu3MoB. Pa3apakxiuMocTh Y OJJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedIieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONMIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbe

Opranbl 1 cUCTEMBI OPraHoOB uyesnoBeka. OTesbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuust U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpPBHON W DHIOKPUHHOW cucTeM. [ wmmoTamamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3sycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

5.3

3amuTa opranuzMa ot OoneszHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
rYMOpaJbHBIA HMMMYHHUTET. BpoxaE€HHBIN, NpHOOpEeTEHHBIN crnennduuecku
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMMmyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpIxarenmbHas TMOBEPXHOCTh. Perymsmust  JpIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMaAa 4YCJIOBCKA. OTJIGJIBI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHyTpI/IHOJ'IOCTHOC n BHYTPUKJICTOYHOC

MUIIEBAPEHUE

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHuss. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunpTpanus, cekpenus U 0OpaTHOE BCaChIBaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEH

Teopust sBoMIOIIMU. Pa3BuTHe XU3HU HA 3eMIie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JIBmkymue cuisl 3Bomonuu BUaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTH
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBaHHE, ECTECTBEHHbBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYeHHUE BOIOIMOHHOMN

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak 3yeMeHTapHas enuHuua 3BoolMH. COBpEMEHHBIE METOJbI
OLICHKM T'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (GAKTOPHl (ABHOKYIIHE CHIIBI) OSBOJIONUU. MyTalMmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruueckast (penpoyKTUBHAs).

EctectBennbiii  orOOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit oTOOP.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  MpHCIIOCOOIEHMH Yy  opraHu3smMoB.  ApoMopho3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BuumooOpasoBaHue kak pe3ysbTaT
MUKposBoJtoru. M3onsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTPUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuanzanys). JJIMTeNbHOCTh 3BOTIOIUOHHBIX ITPOLECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb 3BOMIOLIMOHHON OMOJIOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHMS
OropazHooOpa3usi. MUKpPOIBOIIONMS W KOJIBOJIOIMS TApPa3uTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM UM CIIOCOOBI O0OPHObI

C HeH

6.3

MeTO)IBI HU3YUCHUSA MaKpPO3BOJIIOIWH. ITaneonTONIOTNYUECKHE MCTOABI HN3YUCHUA
sBoonn. [lepexonubie Gopmbl 1 PUIIOTEHETHYECKHE PSABl OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus oo, CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJbl HM3y4YCHHUS
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SBONIOLMU. ['€@HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMU OHTOTE€HE3a W MOSBICHUS
SBOJIOLMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumore3bl MNpPOUCXOXKIEHHUS JKM3HM Ha 3emiie. AOuoreHes
naHcnepMmus. JloHay4Hble PEACTaBICHUS O 3aPOKICHUH KU3HU (KPEALlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoirouuu. [lmanerapHas (reosiornyeckas)
HBOJIIOLMS. XUMHUYECKas 3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas rumnore3a A.J. Omapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T'€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHaJIor MepBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMoOp(O3bI
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl H3BOMIONMU SKUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TtunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUS ITO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOMHUTAOIINX U
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ntul. [lpuanun kmogeBoro apomopdo3a. OcBoeHUE OECIO3BOHOYHBIMHU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [TosiBIeHUE U paclBET XapaKTEPHBIX OPTraHU3MOB. YTII€00pa30BaHHE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaunm anTpomosnoruu. Mertonsl aHTpomnosorud. CTaHOBIIEHHE
IIPE/ICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3HO0IIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaIuM AaHTPOIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek  yMenblil, IEpBble  H3TOTOBICHUSA opyaui  Tpyaa. UYenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienbOepreckuii — oOUi NpPeJoK HEeaHAEepPTaTbCKOIo YellOBEeKa U YelloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBOJNIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBI OTOOp B MOMYJNSILMSIX
yenoBeka. MyTalMoHHbI mporiecc W noiaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTOpHUajibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnuncTtBOo  yenoBeueckux pac. HayunHas  HeECOCTOSTENBHOCTh — pacH3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpensl M apeiida TeHOB Ha MOpP(OJIOTHIO H

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTU
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7.2

Paznenbl u 3agaun sxosioruu. CBs3b HKOJIOTHU C IPYTUMU HAyKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE W JiabopaTopHble. MoJenupoBaHHE€ B JKOJIOTUA. MOHUTOPUHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux neidctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHSI 3KoJorudeckux ¢akropos. IIpaBuio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrop. [eiicTBue pasHbIx
Y4acCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okonoruueckuil  dakrop. [IpucmocobnmeHus pacTeHH K
MoJIIep KaHuI0 BOJHOTO OanaHca. Kiaccudukarius pacTeHH MO OTHOUICHHIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHas,
ryOMHHAas  MOJNOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DPU3NKO-XUMHUYECKHUE
OCOOECHHOCTH CpeJl oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
JKU3HM B Pa3HBIX CPEIaX.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpHcrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSM YCIOBUM
KU3HHU.

Xuznennvie popmbl opranusmon. [loHsTHe o xu3HeHHON Qopme. Ku3HeHHbIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTBL. OCOOEHHOCTH CTPOECHUS U 00pa3a )KU3HH.

buotnueckne daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tomuueckue, (Qopuueckue, (dabpuueckue). 3HaUCHHE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHUSA OPraHU3MOB B Cpele

obutanus. [IpyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojorudeckas

cucrema. Poib HEOTHOPOTHOCTH Cpefibl, PU3NUECKUX OaphepOB U OCOOECHHOCTEH
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Ouosioruu BHIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI HOMYJISIIHUMA.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OIeHKa YHCIEHHOCTH IOIMYJIALHUU.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MognenupoBanue OUHAMMKU —nomymsinu.  KpuBele  pocTa  YHMCICHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKoysoryueckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Humy. [ToTeHnmanbHas u peaan3oBaHHAas HULIN.

Bun kak cucrema nomyssinui. Apeansl BHJIOB. Buapl M MX KU3HECHHBIC
CTpaTerud.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CoobmectBa opranu3MoB. buonenoz u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoIlleHO3e. JKocHcTeMa Kak oOTkpbiTasg cuctema (A.J[x.
Tencnu). @yHKIMOHAIBbHBIE OJIOKM OPraHU3MOB B AIKOCHCTEME: IMPOJYIEHTHI,
KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue memnu u ceTH.
Abuotnueckue O0noku skocucteM. ITouBsl u mibl B 3kocucrteMax. KpyroBopot
BELIECTB U MTOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HanpasneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKleccuu. llepBuuHble U
BTOPUYHBIE CYKLIECCMM M WX TMPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBUA Ha
cykueccun. KimmmakcHoe coobuiectBo. buopaznoobpasue 1 monHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponsble 3KOCHCTEMBI. AHTPONOTE€HHBIE JKOCHUCTEMBI. ATpPO’KOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U TIPUPOTHBIMUA SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u
¢dayna. CunanTponuzanusi ropoJickoi ¢aynsl. buonorudeckoe u xo3siicTBeHHOE
3Ha4YeHHUE arpodKOCUCTEM M YpOO3KOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Iepenoc 3Heprum M BEHIECTB MEKIY CMEXKHBIMHA SKOCHCTEMAMH. Y CTOWYMBOCTh
OpraHM3MOB, TMONYJISAIUNA M D3KOCUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3ECUCTBUN

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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CylllecTBOBaia >kM3Hb. YueHue B.M. Bepnanckoro o Owuocdepe. Obmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocuUCcTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuuHOCTS siBICHMI B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLIEHKAa MX PECYpCHOrO MOTEHIMAIa U
o6uochepHbIX QyHKIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BogHBIX pecypcoB. Pa3pymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOTeHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pacTUTENILHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIHI.
Kpacubie xaurun. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Bboranndeckue cajipl U 300JI0THYECKHE TAPKH.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue crucremsl U nipouecchl; 10 kiace. yriyOoieHHoe
ooyuenne TepemoB A.B., IletpocoBa P.A. O6miecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buonornueckue cuctemsl 1 miporecchl; 10 kirace. yriy6iaeHHOe

obyuenue. TepemoB A.B., Iletpocora P.A. OG11ecTBO ¢ OrpaHHYCHHOM

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

bubmmoreka [IOK- Pexxum mocryma- https://lesson.edu.ru/

[Topran YUU.py https://uchi.ru/

[Topran S-kmacc https://www.yaklass.ru/

Oo6pa3zoBarenbHbii HieHTp Cupuyc - https://sochisirius.ru/
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