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MNOSICHUTEJIBHAS 3AITUCKA

[Tporpamma o yuebnomy Kypcy "CiioskHbIE BOIPOCHI OHMOJOTHH'" Ha YpOBHE CPEIHEro
o0miero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpaszoBanun B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHOoro npeamera «buosIorus» U OCHOBHBIX IMOJIOKEHUN (henepanbHON paboueil mporpammbl
BOCITMTAHHUS.

VYuebublit Kypc «CioKHbIE BONPOCH OMOJOTMMY SIBJISETCS OJHUM W3 KOMIIOHEHTOB
npeametrHoi obnactu «EcrecTBeHHO-HayuHble mnpeamersl». CoryacHo nosjoxeHusm PrOC
COO mnpoduinbHble yueOHBIE TpPEAMETHl, W3ydaeMmble Ha YIrIyOIEHHOM YpPOBHE, SBISIOTCS
criocoboM nuddepenimany 00ydeHUs Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHUs U MPU3BAHBI
o0ecrneynTh MPEEeMCTBEHHOCTh MEXJY OCHOBHBIM OOLIUM, CpPEIHUM OOIIMM, CpEeIHUM
npodeCCHOHATIBHBIM U BBICIIMM OOpa3oBaHHeM. B To ke BpeMs KaXIblii M3 3TUX y4eOHBIX
OpPEIMETOB JOJDKEH OBbITh OpHUEHTHPOBAH Ha MPHUOPUTETHOE pellleHHue 00pa3oBaTeIbHbIX,
BOCIIMTATEIbHBIX M Pa3BUBAIOIIMX 3ajlad, CBA3aHHBIX ¢ IpodopreHTalueil oOydaromuxcs U
CTUMYJIMpPOBAaHUEM MHTEpeca K KOHKPETHOM 00JlacTH HAy4yHOrO 3HaHMS, CBSI3aHHOTO C
Ouonoruei, MeAULIMHON, SKOJIOTHEH, ICUXOJIOTHEH, CIOPTOM UM BOCHHBIM JIEJIOM.

[Tporpamma no yueOHoMy Kypcy "CiokHble BOIpOochkl 6Monorun" naét npeacTaBiIeHue O
Henu M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriayOn€HHOM ypOBHE,
OTpefieNisieT, €ro CTPYKTYpUpOBaHME IO pa3fellaM U TemaM, paclpelelieHHe Mo Kiaccam,
PEKOMEH/IyeT MOoCieI0BaTeIbHOCTh 3YUeHHsl y4eOHOro Marepuaia ¢ y46TOM MEXIPEeIMETHbBIX
U BHYTPUIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEN
oOyuaromuxcsi. B mporpaMMe mno OMONOrMM pealii30BaH MNPHUHLHUII TPEEMCTBEHHOCTH C
U3y4eHHEeM OHOJOrMM Ha YpOBHE OCHOBHOTO o0Omiero oOpa3zoBaHusi, Onaromaps demy
IPOCMATPUBAETCSl HANPABICHHOCTh HAa TMOCIEAYIOIIee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, IKOJIOTHYECKOTO
MBIILUIEHHUS], IPEACTABIEHUH O 310pOBOM 00pa3e *HU3HHU, Ha BOCIIUTAHUE OEPEKHOTO OTHOIIECHUS
K OKpY’KaoIIeH MpupoiHoit cpene. B mporpaMMe mo OMOIOTHH TaKkKe MOKa3aHbl BO3MOKHOCTH
yuebHoro kypca «CioxkHble BOIpochl Ouonorum» B peanuzauuu TpedoBanuit ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, METAalpeJMETHBIM M IMPEIMETHBIM pe3yibTaTaM OOyueHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJOB Y4e€OHO-ITO3HABATEIbHOM JEATENILHOCTH OO0YyYarolMXcs IO



OCBOCHHMIO COJICp)KaHUsSI OWMOJOTHYECKOTO O0Opa3oBaHUs Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHusl.

VYuebubiii Kypc «ClOXKHBIE BONPOCHI OHOJOTHHM» Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHusl 3aBepllaeT Ouojoruueckoe oOpa3oBaHHEe B IIKOJIE M OPHUEHTUPOBAH Ha
pacuiMpeHye U yriryolieHne 3HaHUuN O00y4arolMXcs O KUBOM MPUPOE, OCHOBAX MOJCKYJISPHON
U KICTOYHOW OWONOTHH, SMOpPUOJIOTMH W OWOJIOTUM Pa3BUTHS, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTMH, SBOJIFOLIMOHHOTO YYE€HHUS U IKOJIOTHH.

Nzyuenue yuebHoro kypca «CloKHbIE BOINPOCHI OMOJIOTHMU» Ha YIIyOJIEHHOM YPOBHE
OpPUEHTUPOBAHO HA MOATOTOBKY O0YYaIOIUXCS K MOCIEAYIOUIEMY MOTYyYEHUIO0 OUOIOrHYECKOTo
o0pa3oBaHUs B By3aX U OpraHHU3AIMIX CpeIHEro npodeccuonaabHoro oopazoBanus. OCHOBY €ro
COJICpP)KAaHUsI COCTaBIISIET CHCTEMa OWOJOTHYECKMX 3HAHWW, TIOMYYCHHBIX MPU H3y4YCHUU
00y4JaroIMMUCS COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3/iejioB OHOJOTMM Ha YpOBHE
OCHOBHOro ob6miero o6pazoBanus, B 10—11 kmaccax 3TM 3HAHUA MOJy4YalOT pa3BuUTHE. Tak,
pacuIupeHsbl U YriIyOJIeHbl OMOJIOTHYECKUE 3HAHUS O PACTCHHSX, )KUBOTHBIX, TpHOax, OakTepusx,
OpraHM3Me 4YeJloBeKa, OOLIMX 3aKOHOMEPHOCTSX JKU3HM, JONOJIHMUTEIbHO BKIIOYEHBI
OMOJIOTUYECKHE CBEACHUSA MPUKIAAHOTO M TOUCKOBOTO XapakTepa, KOTOpble MOXKHO
UCIIONIb30BaTh KaK OPUEHTHPHI AJI TOCienyromiero Bbibopa mpodeccuu. Bo3moxHa Takke
UHTETpaIs OWOJIOTUYECKUX 3HAHWA C COOTBETCTBYIONIUMH 3HAHUSMH, ITOJTYYCHHBIMHU
00y4aroUMUCs IPU U3YYEHUH (DU3UKHU, XUMUU, reorpaguu 1 MaTEMaTHKU.

Crpyktypa mporpammbl 1o ydeOHOMY mpenmMery "buonorus" oTpaxaer cHUCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K U3ydeHUIo Ouosiorud. CormacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC JIJISl )KMUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIuHy,
OBOJIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOTo pa3zHo0Opasus
wianetel. Tak, B 10 kiacce M3ydaroTcs OCHOBBI MOJEKYISPHOM M KJIETOYHON OHMOIOTHH,
SMOPUOJIOTHH U OMOJOTHH Pa3BUTHS, TEHETUKU U CENEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUM, aKTyalIM3UPYIOTCS 3HaHUS oOydaroumuxcs o OOTaHMKE, 300JI0TMH, aHaTOMUH,
dbusmnonorun yenoseka. B 11 kiacce u3ydaroTcsi SBOJIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTHH U
yueHue o 6uocdepe.

VY4eOubiii kypc «ClOXHBIE BOMPOCH OHOJOTHHM» TMPU3BAH OOECHEUYUTh OCBOCHHE
00ydJaronMucs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJIEH, MPUHIIUIIOB U MPABWI, JISKAIIUX B
OCHOBE COBPEMEHHOW €CTECTBEHHO-HAy4HOW KapTHHBI MHUpa, 3HAaHUM O CTPOCHMH,
MHOT000pPa3uu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOMYISIIHH, OMOIIEH03a, YKOCUCTEMBI, O
BBIIAIONINXCS] HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUH, TTPUKIIATHBIX
acrmeKkTax OMOJIOTMYECKUX 3HaHWU. [ pa3BUTHS W MOJACpKaHUS UHTEpeca OOYyJaroIIUXCs K
OMOJIOTUM Hapsily CO 3HAUMUTENbHBIM OO0BEMOM TEOPETUYECKOTO0 MaTepuaja B COJEp’KaHUU
MPOrpaMMBbI 10 OMOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEW CTAHOBIEHHUS W Pa3BUTHUS
TOM WM MHON 00JIacTH OMOJIOTHH, BKIAJIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pEIICHUE
BOKHEUIITNX OMOJOTUYECKHUX U IKOJOTHIECKUX TPOOIIEM.

[lenp uzyuyeHus ydeOHoro kypca «CroKHbIE BOIPOCHI OWOJIOTMM» Ha YIrIyOJI&€HHOM
YPOBHE — OBJIa/ICHHE O0YYAIONIMMICS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATHHONW OpTaHU3alluu
JKUBBIX CHCTEM pA3HOTO paHra M TNPUOOpPETeHHE YMEHUH WCIONb30BaTh JTH 3HAHHUS B
dbopMHUpPOBaHUKM HWHTEpPECa K OMpeAeNéHHONW o0macT MpOoPEeCCHOHATBHONW JIESITEIIbHOCTH,
CBSI3aHHOM ¢ OwWosorumed, WM K BBHIOOPY YyUeOHOTO 3aBEACHUS MJIs TMPOIOJIKEHUS
OMOJIOTNYEeCKOro 00pa3oBaHMUs.

Jloctuxkenne 1enu u3ydeHHs ydeOHoro Kypca «buonorus» Ha yrnmyOn€HHOM YpOBHE
o0ecrieunBaeTcs peleHrueM CIeAYoMUX 3a1ay:



OCBOCHHE  OOYYalOIMMHCS  CHUCTEMBbl  OHOJIOTMYECKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSIX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTAaBIIIIONINX COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3iH U OCOOEHHOCTSIX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPTraHW3M, MOIYJISIuUs, BUL,
Ouoreoneno3, Ouocdepa); O BBIIAIOIIUXCS OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAHHAX B
OuoJjoruu;

O3HaKOMJICHHE  OOydJamomuxcs €  METOAAMU  TO3HAHUS  JKMBOH  TPUPOABL:
MCCIIE0BATEIbCKUMHU METOIaMH OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOW M KJIETOYHOH OMOJIOTHH,
SMOPHONIOTHH ¥ OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIMH, OMOTEXHOJIOTHH U CHHTETHYECKOM
OuoNorMu, TMaJeOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCICOBAaHUN B JIa0OpaToOpuu W B MpHpoje (HAOII0JeHHE, H3MEpeHHe,
9KCIIEPUMEHT, MOJICIINPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMUCS YMEHHSIMU: CaMOCTOSATEIFHO HAaXOJUTh, aHAIN3UPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TIOIb30BATHCS OMOJIOTHIECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHWOJOTMM ¥ COLHAIBHO-
SKOHOMUYECKUMH M 3KOJIOTHYECKMMHU IpoOJIeMaMH YelOBEYECTBA; OLEHHMBATh IOCIIEACTBHS
CBOCH JEATENBbHOCTH [0 OTHOLICHUIO K OKpY)KaloIIeH MNpUPOAHOW cpene, COOCTBEHHOMY
3II0POBBI0 W 3JIOPOBBIO  OKPYKAIOIIMX JIIOACH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHU, MpaBUiia MOBEACHUS B MPUPOAE M 0OECIeUeHUs
0€301macHOCTH COOCTBEHHOW JKM3HEAEATEIBHOCTH B UPE3BBIYAHBIX CHTYAIMSIX MPHPOAHOTO H
TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAay4HBbIE OTKPBITHS B 00JacTH
OuoJioruu;

pa3BUTHE y 00YJarOIUXCsl WHTEIUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBIJAIOLIMMUCS OTKPHITUSIMH U COBPEMEHHBIMH HCCIIECAOBAaHMUSMH B OMOJIOTHH,
peuraeMbIMH €10 TPOOJIEMaMH, METOJ0JIOTUEH OMOJIOrMYecKOro HCCIEIOBAHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HWCCIICIOBAHUM, pemeHuss OWOJNOTUYECKUX 331ad, MOJEIHPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Y 0Oy4aromMXCsl [IEHHOCTHOTO OTHOIIEHUS K >KUBOM MPHUpPOJE B LIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJIEHUSAM; (OPMUPOBAHME HKOJOTHUECKOM, TIeHEeTHYeCKOH
TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEIEHHUS B TPUPOAE; WHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHHM;

npruoOpereHne 00yJaromuMHICs KOMIIETEHTHOCTH B PAallMOHAIIBHOM IPUPOI0NOIb30BAHUU
(coOnroseHue mMpaBWJI TOBEJEHHUS B MPHUPOJE, OXPaHbl BHJOB, HKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUH COOCTBEHHOI'O 3[0POBBbS M 3[0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAEHUS Mep
npoQUIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3ZHEACITEIBHOCTH B
Ype3BbIYAIHBIX CUTYalUsIX MPUPOJHOTO M TEXHOI€HHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEIHEBHON KU3HHU;

CO3/IaHWE YCIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIWBHIYaTbHON
o0pa3oBaTeNbHON  TpaeKTOpUH, CHOCOOCTBYIOLIEH mMOcCienyromeMy MpodheccuoHaTbHOMY
CaMOOIIPEICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAJIBHBIMH HHTEpECAMHU U MOTPEOHOCTAMU
pEeruoHa.

OO0mee 4YuCJI0 4YacoB, OTBeJAeHHBbIX Ha H3yuyeHHe Yy4eOHoro kKypca «Cli0iKHBIE
BONPOCHI OHOI0THNY», cocTaB/sieT 68 yacoB: B 10 knacce — 34 yaca B roj, B 11 kiaacce — 34
yaca B rof.

Ot6op oOpraHm3alMoOHHBIX (GOpM, METOJOB U CPEACTB OO0yueHus OUOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANPaBICHHOCTH Ha MPOIOIDKCHHE
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OMOJIOTHYECKOT0 00pa30BaHUs B OPraHU3AIUSAX CPETHEro MPOQPECCHOHAIBHOTO M BBICIIETO
oOpa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM IPU OOYYEHHWH OWOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
NpOBE/ICHUE JIA0OPAaTOPHBIX M MpakTHUecKkux pabor. Tarke yuyactue oOydarommxcs B
BBIIOJIHEHUH  TMPOSKTHBIX W y4eOHO-HCCIICNOBATEIIbCKUX  paboOT, TeMaThKa KOTOPBIX
OTIpeNeNIAeTCSl YYUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TPUPOAHBIX YCIOBHUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue MpoOrpaMMbl, BBIICJIEHHOE KVYPCUBOM, HE BXOOUT B IPOBEPKY
rocyaapcTBeHHOM utorooii arrectanuu (I'A).

Tema 1. O0MeH BelecTB M NpeBpaLlieHNe JHEPTUH B KJIeTKe

AccuMuISIMS M JAUCCUMWJISIUSL — JIB€ CTOPOHBI Merabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQHBIA M reTepoTpodHbId. YdacTue KHCIopoJa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe oOecrneyeHue KieTku: npeBpameHne ATD B 0OMEHHBIX Ipoleccax.
depMeHTAaTHUBHBIN XapaKTep peakuuil KiaeTouHoro mMeradonuizma. @epMeHThI, UX CTPOEHHE,
cBolicTBa W MexaHm3M jeiictBus. Kodepmentsl. OTinunst GepMEHTOB OT HEOPTraHMYECKHX
Karanu3aropoB. benku-akTuBaToppl U OEIKU-UHTHOUTOPBL. 3aBUCHUMOCTb  CKOPOCTH
(epMEeHTATUBHBIX peaKkLUi OT pa3InYHbIX (HaKTOPOB.

[lepBuuHbI CUHTE3 OPraHUYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U
okcueenuvlll pomocunmes 'y 6axkmepuii. Ceemocobupaiowjue nueMeHmsl U RUSMEHMb
peakyuonnozo yenmpa. Ponb xj1oporniaactoB B npouecce porocuHre3a. CBeToBas U TEMHOBas
¢bazbl. @omoovixanue, Cs., C4. u CAM-muner pomocunmesa. llpogyktuBHOCTH (HOTOCUHTE3A.
Bnustare pa3nuvHbIX (GakTOpPOB Ha CKOPOCTh (hoToCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3. Pa3HooOpazue OpraHu3MOB-XEMOCHHTETHKOB: HHUTpH(DUIUpPYIOIINE
OakTepuH, Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AnaspoOHble  opraHu3mbl. Buasl  Opoxenus. IIpoayktel OpokeHuss M MX
HCIIOJIb30BaHNE YEJIOBEKOM. AHaIPOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTH OMOTEXHOJIOTHH U
BO30yauTeNn O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTalnbl dHEpreTudeckoro oomeHa. [loAroToBUTENbHBIN FTaIl.
I'mukonu3 — 6eCKUCIOPOAHOE pacIIEINICHHE TIIIOKO3bI.

buonornueckoe OKHCIEHWE, WIM KIETOYHOE JbIXaHue. Ponb MHUTOXOHIpUH B
mpoueccax —Ouosiornyeckoro okucieHus. luknumdeckume peakuuu. OKHCIUTENbHOE
¢bochopunupoBanue. Iuepeus membpannozo epaduenma npomonos. Cunmez AT®: paboma
npomonnou ATP-cunmaszwl. IlpenmyiecTBa a’poOHOr0 MyTH OOMEHa BEIIECTB Iepen
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHA.

JdemMoHcTpanuu

[Moptpersr: [Ix. Ilpuctimu, K. A. Tumupszes, C. H. Bunorpanckmii, B. A.
Ourensrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DOTOCHUHTE3Y», «IHEPreTUUECKUil 00Men», «bruocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOW  MHKpPOCKOI, O0OpylOBaHHME JJsi  [PHUTOTOBJICHUS
IIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «/3yueHne KaTaJTUTUYECKOW aKTUBHOCTH (DepMeHTOB (Ha
MpUMepe aMIJIa3bl WIN KaTajaa3bl)y.

JlaGopaTtopHnas pabora «3yueHue (epMEHTATHMBHOTO pacCIIEIUIEHUs IEePOKCUAA
BOZIOPOJIa B PACTUTENIBHBIX U )KMUBOTHBIX KJIETKaX).



JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 2. CTpoenue u pyHKIMH OPraHu3MOB

buonornueckoe pazHooOpazue opraHu3MoB. OIHOKIETOYHBIE, KOJOHUAIBHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUSI U IKUZHENEATENIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OTHOKIETOUYHbIE TPHOBI, OAHOKJIETOUYHBIE BOJOPOCIH, IPYTUe MPOTHCTHI.
Kononunanbsable OpraHu3msl.

B3anMocBsA3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpPraHbl M CHCTEMBI
opranoB. Opranusm Kak enuHoe nesnoe. ['omeocras.

Tkanu pacreHunil. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, IOKPOBHAf,
MIPOBOJIAIIAS, OCHOBHAs, MexaHn4decKasi. OcoOEHHOCTH CTpOeHHsI, (HYHKIHMA U PACIIOI0KCHHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM JKUMBOTHBIX M YEJIOBEKAa. TUIbl JKMBOTHBIX TKaHE: >SNHTeNnaIbHas,
COCMHUTEINIbHAS, MbIIIeYHast, HepBHast. OCOOEHHOCTH CTPOCHUS, GYHKIUN U PACTIONOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraruBHble M TeHEpaTWBHBbIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBbI
OpraHoOB >KMBOTHBIX U 4yesoBeKa. DyHKIIMK OPTAaHOB U CUCTEM OPraHOB.

Omopa Ttenma opranu3moB. Kapkac pacrenuit. CkeleTbl OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX JKUBOTHBIX. HapyxHblii W BHyTpeHHUiM ckeneT. CTpoeHHUE U THIIBI
COEJIMHEHUS KOCTEH.

JIBukeHne oOpraHu3MoB. JIBWKeHHE OJHOKIJIETOYHBIX OpPraHU3MOB: aME&OOWTHOE,
KT'YTUKOBOE€, PECHUYHOE. J[BM)KEHME MHOTOKJIETOYHBIX PACTEHUMH: TPOIHU3MbI M HACTHUU.
JIBU>KeHHEe MHOTOKJIETOUHBIX JKMBOTHBIX W YEJOBEKa: MbIlIeYHass cuctema. Peduekc.
CkeneTHbIe MBIIIIBI U UX paboTa.

[Iuranue opranusmoB. I[lornomeHne BOIBI, YIIEKHUCIOrO Ta3a M MHUHEPAJIbHBIX
BEIIECTB pacTeHussMH. [IuTaHue JKMBOTHBIX. BHYTPHIIOIOCTHOE W BHYTPHUKJIETOYHOE
nuuieBapenue. [lurtaHue MO3BOHOUYHBIX JKUBOTHBIX. OTAENbl MUIIEBAPUTEILHOIO TPaKTa.
[IumeBapurtenbsHble xene3sl. [luneBapuTenbHas cucTemMa 4eoBeKa.

pixanue opranu3moB. Jlpixanue pactenuid. [Ipixanue >kuBOTHBIX. J(uddy3us razos
yepe3 MOBEepXHOCTh KieTku. KokHoe npixanue. JlprxatenbHas moBepXHOCTh. JKabepHoe u
néroyHoe abixaHue. JIpIxaHHe IO3BOHOYHBIX MHBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE
YCIIO)KHEHUE CTPOCHMSI JIETKUX MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTelbHas cHUCTeMa YeoBEKa.
MexaHu3M BEHTWIALMM JETKUX y NOTUL M MIEKONUTAOIIMX. Perynsuus AbIXaHUs.
JlpixaTenbHble 0ObEMBI.

TpancnopT BemECTB y OpraHM3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHHU. TpaHCHopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucreMa u €€ opranbl. KpoBeHOcHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX U uejoBeka. Cepale, KpOBEHOCHBIE COCyIbl UM KpoBb. Kpyru
KpOBOOOpalIeHHsl. OBOJIIOIMOHHBIE  YCIOXKHEHHS CTPOEHUS KpPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ perynauus.

Beinenenne y opranusmoB. BelueneHue y pacteHui. BeineneHue y KHBOTHBIX.
CoxpatutensHbie Bakyonu. Opranbl BbiaeneHus. DunbTparus, Cekpenuss U oOpaTHOE



BCaChIBaHHE KaK MEXaHHU3Mbl DPA0OTHl OpraHoB BblAeNeHUA. CBS3b MOJOCTH Tela C
KPOBEHOCHON M BBIIEIUTEIBHOM cUCTEMaMU. BpineneHue y NMO3BOHOYHBIX KUBOTHBIX H
yenoBeka. llouku. Crtpoenue u ¢yHkunonupoanue Hedpona. OOpazoBaHHE MOYH Y
4eJI0BeKa.

3amuTa y OpraHu3MoB. 3allliTa Y OJAHOKJIETOYHBIX opraHu3MoB. Cropsl OakTtepuil u
LMUCThl TMPOCTEHIIMX. 3aluTa y MHOrOKIeTOouHblXx pacteHud. Kyrtukyna. Cpencrsa
MACCUBHOU M XUMHUYECKOH 3amuThl. DUTOHIIUIEIL.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX MNPOU3BOJHBIC. 3alluTa
opranu3ma OT OosiesHed. MMMmyHHass cucreMa denoBeka. KIIETOUHBIH M TyMOpaJbHBINA
HMMYHUTET. BpoxnéHupli W TpHOOPETEHHBIN cHenudUUecKuii HMMYHHUTET. Teopus
KJIOHaIbHO-ceNekTuBHOrO uMMyHHTeTa (II. Dpnux, @®. M. bepuer, C. Tonerasa).
BocnanurensHbie OTBETHI OpraHu3MoB. Poiib BpOXKIEHHOTO HMMYHHTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUIA.

Pazgpaxxumocts U perynsiius y OpraHu3MoB. Pa3zipakuMocTb y OJHOKJIETOUYHBIX
opranu3moB. Takcuchl. Pa3apakuMocTs U peryisinus y pacTeHuid. POcToBbIE BelecTBa U X
3HAuYEHUE.

HepBHas cuctema u peduiekTopHas perynsiuus y >KMBOTHbIX. HepBHas cuctema u eé
OTZI€JIbl. DBOJIIOIIMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIENbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pednexc u pednexropuas nyra. besycnoBusie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHas peryisiiusi U SHIOKPUHHAs CUCTEMa JKMBOTHBIX M 4esoBeka. JKene3bl
SHIOKPUHHOM CUCTEMBI M HMX TOpPMOHBI. JlelicTBUEe TOpMOHOB. B3anMoCBsi3b HEpPBHOU HU
SHJAOKPUHHOU cucTeM. ['umnoranamo-rumnodusapHas cucreMa.

JdemMoHcTpanuu

IHoptper: U. I1. I1aBnoB.

Tabnuiel u cxembl: «OIHOKIETOUHBIE BOJOPOCINY, «MHOTOKIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocteitmmey, «OpraHbl I[BETKOBBIX pacTeHMi», «CHUCTEMBI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpOoeHHE HACEKOMBIX», «TKaHU pacTeHU»,
«KopueBsie cuctembl», «Ctpoenue credms», «CTpoeHHe TUCTOBOM IMIACTHHKWY, «TKaHH
XKUBOTHBIX», «CKeneT uenoBekay, «llumeBapurenbHas cucteMay», «KpoBeHOCHas cucreMay,
«/IpixaTrenpHas cucrema», «HepBHas cucrema», «Koxa», «MpblllleyHass CHUCTEMay,
«BoigenurensHas  cuctemay, «OHJIOKpHHHAas  cuctema», «CTpoeHHE  MBILIIBIY,
«Ummynutery, «KumeunononoctHeiey, «Cxema mNUTaHUs pacTeHui», «KpoBeHOCHBIE
CUCTEMBbl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue Tuapb», «CTpoeHHEe MIIaHAPUN,
«BuyTpennee ctpoeHue noxzaeBoro uepBs», «HepBHas cucrema puido», «HepBHast cuctema
narymkn», «HepBHas cuctema mpecmbikaromuxcsi», «HepBHas cuctema nrtuny, «HepsHast
cUCTeMa MJIEKOMHUTAIMUX», «HepBHas cucrema uenoBeka», «Peduexcey.

O6opynoBaHue:  CBETOBOM  MHUKPOCKON,  MHKpPOMpEnapaTbl  OJHOKIETOYHBIX
OpraHW3MOB, MHKpPOIIpEnaparsl TKAHEH, PaKOBHHBI MOJUTFOCKOB, KOJUICKIIMA HACEKOMBIX,
WTJIOKOXKUX, JXUBBIE OK3EMIUISIPhl KOMHATHBIX PAaCTeHHWM, TepOapuu pPACTCHHI pa3HbBIX
OTJIEJIOB, BJIAXKHBIE IMpernaparbl >KUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUJIEKIIMU
0ECIO3BOHOYHBIX JKMBOTHBIX, CKENET 4YelOBeKa, OOOpyIOBaHUE [UIsl JEMOHCTPAINH



MMOYBEHHOTO U BO3JYIIHOTO IMHUTAaHUS PACTEHUH, PACLICIUIEHUs Kpaxmalla U OelIKOB IO
neiictBueM (GepMEeHTOB, O0OpYIAOBaHME JJsi JEMOHCTpAIMH OIBITOB IO H3MEPEHUIO
JKU3HEHHOW EMKOCTH JErKHX, MEXaHHM3Ma JIbIXaTEIbHBIX JBUKEHHI, MOJEIU TOJIOBHOI'O
MO3ra pa3jIn4HbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TkaHel pacTeHUI».

JlabGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 3. PasMHOKeHHe U pa3BUTHE OPTAaHU3MOB

@DopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTHBHOE) M IOJOBOE.
Bunel Gecrionioro pa3MHOXKEHHUS: MOYKOBAHUE, CLIOPYJISIUS, (parMeHTaLMsI, KITOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBble kneTku, wnu ramersl. Meio3. Craguu Mmeiiosa.
[ToBenenue xpomocom B Mero3e. Kpoccunrosep. bruonornueckuii cmMbIcit MeH03a U IIOJI0BOTO
npouecca. Melo3 U ero MecTo B d)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazButue. l'ameroreHe3 y KuUBOTHBIX. [lonoBble Kelne3sl.
OOpazoBaHue U pa3BUTHUE MOJIOBBIX KIeTOK. Criepmarorenes u oorenes. CTpoeHue MOJIO0BbIX
KJIETOK.

OmnogoTBopeHre U IMOPHOHATBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OIJIOJOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOe pa3BUTUE OPraHu3MOB (OHTOTEHE3). OMOpUONIOrus — Hayka o
pa3BUTHH OpPraHU3MOB. Mopgozenez — 00Ha u3 enaguwvix npodrem samopuonocuu. Konyenyus
mopghoeernos u mooeru mopgoeeneza. Craaguum >MOpHUOTeHE3a JKUBOTHBIX (HA MpHUMEpe
nsarymku). [po6nenue. Tunbl apoOnenus. /lemepmunupogannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munet Onacmyn. OCOOCHHOCTH JPOOJICHUS MIICKOTHUTAIOIINX.
3apojpiiieBble JIUCTKU (TacTpyssiiusi). 3akjajka OpPraHOB W TKaHEH W3 3apOJIbIIIEBBIX
JUCTKOB. B3aumHOe BiMsHHME 4YacTell pa3BUBAIOIIErOCs 3apojblmia (3MOpHUOHATBHAS
UHAYKIUA). 3akiajika IJIaHa CTPOEHHUS JKMBOTHOIO Kak pe3ylbTaT HepapXHUuecKux
B3aUMOJICICTBUII TeHOB. BiusHue Ha 5MOpHOHANbHOE pa3BUTHE pPA3IUYHBIX (PaKTOPOB
OKpY>KaloIlEeH Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbli nepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopo30M y OECHO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3HaueHne NPsIMOTO U HEMPSIMOI'O Pa3BUTHS, UX PACIPOCTPAHEHUE B IPUPO/IE.
Tunsl pocra XKUBOTHBIX. DaKTOpPHl PEryJSIIMM POCTa KUBOTHBIX M uenoBeka. Craauu
NOCTAMOPHOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX U 4eloBeka. Ilepnoibl oHTOreHe3a 4enoBeka.
Crapenue 1 cMepTh Kak OMOJIOTHUECKUE MPOLECCHI.

PasmuHoxeHnue u pasButue pacreHuil. ['ameropur u cnopodur. Meiio3 B )KMU3HEHHOM
nukie pacteHui. OOpazoBaHHWE CIOp B Mporecce Meiosza. ['ameToreHe3 y pacTeHHI.
OmnogoTBOpPEHHE M PAa3BUTHE PACTUTENBHBIX OpPraHU3MOB. J[BOHHOE OIIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHHid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PeryJsuu OHTOT€HEe3a Y PACTEeHUH U KUBOTHBIX.

JdemMoHcTpauuu

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



Tabmuupt w  cxembl: «BereraruBHoe  pasMHOXEHHE», «TuIBl  Oecmoyioro
Pa3MHOXKEHHUS», «Pa3MHOXeHHnEe XJIaMUJOMOHAIBI, «Pa3MHOXKEHHE SBIJICHEIY,
«Pa3mHOXeHue ruapb», «Meio3y, «XpomMocoMbly, «I'ameTorenesy, «CTpoeHue sIMIeKIeTKu
U cnepmaro3ona», «OCHOBHbIE CTaJiuM OHTOreHeza», «lIpsiMmoe W HempsiMoe pa3BUTHEY,
«Pa3Butne Maiickoro xyka», «Pa3Butue capanHum», «Pa3Buthe nArymku», <«/lBoitHoe
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHU», «CTPOCHUE CEMAH OJHOJOJIbHBIX U JBYAOJbHBIX
pacteHui», <«OKM3HEHHBIM LHMKJI MOPCKOW KamycTbl», <OKHM3HEHHBIM LHKI MXay,
«GKM3HEHHBIN LHUKJ NAOPOTHUKAY, «KM3HEHHBIN LIMKII COCHBDY.

O6opymoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpONpemnaparbl  SHIEKIETOK U
CIIEpMATO30UA0B, MOJICINb «LIMKIT pa3BUTHS JISTYLIKW.

JlabopaTtopHasi pabdora «/3ydyeHue CTpOEHHUs TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckas padora «BrlsBiIeHNE TPU3HAKOB CXOACTBA 3apOABIIICH TO3BOHOUYHBIX
JKMBOTHBIX Y.

JlabGopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITUX PACTCHUN».

Tema 4. Cesiekunsi OpraHu3mMoB

JlomecTukanus U CeleKIMs. 3apoKACHUE CEJICKIMM U AoMecTukauu. Yuenue H. H.
BapunoBa o lleHTpax NpOMCXOXKIEHUS W MHOr0oOpasusi KyJIbTYpHBIX pacTeHuil. Pomb
CEJICKIIMU B CO3JIaHUU COPTOB PACTECHUU M MOPOA KUBOTHBIX. COpT, MOpOa, MTaMM. 3aKOH
FOMOJIOTMYECKUX PANIOB B HacleACcTBEHHOW m3MeHunBocTd H. M. BaBumiioBa, ero 3HaueHue
JUTSL CEJICKITMOHHOM PabOTHI.

Metonsl  cenekuMOHHOW  paborhl.  MckyccTBeHHbIt  OTOOp:  MaccoBbli U
WHIVUBUAYAIBHBINA. DTambl KOMOMHAIIMOHHOW CeJeKIUU. VIcTbITaHUEe MPOW3BOJAMUTEICH I10
notoMcTBy. OTOOp MO IE€HOTUITYy C MOMOIIbIO OIEHKM (DEeHOTHMAa MOTOMCTBA M OTOOp IO
reHoTuIy ¢ nomousto ananusa JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paloThl. PagmanuoHHbIA U
XUMUYECKUM MyTareHe3 KaK HMCTOYHUK MYyTalldid y KYJIbTYPHBIX (DOPM OpraHU3MOB.
Hcnonb30BaHWe T€HOMHOIO peJaKkTUpPOBaHUS U MeToJoB pekoMmOumHaHTHBIX JHK mms
MOJIYYEHUSI UCXOIHOTO MaTepuaa Jiisl CEeNeKIUH.

[Tonydyenne mnonumionaoB. BHyTpuBumoBas rubpuau3anus. bian3kopoacTBeHHOE
CKpelllMBaHue, Wik MHOpUAUHT. HepoacTBeHHOE CKpelyBanue, ik ayropuaunr. ['ereposuc
u ero mpuuuHbl. Mcmonb3oBaHue rereposuca B cenekuuu. Otnan€éHHas THOpUIU3AIMS.
[Ipeononenune Oecruiofusi MEKBUIOBBIX THOPHUIOB. JOCTHIXKEHUS CENeKIMH PACTeHUH U
KUBOTHBIX. «3€1E€HAS peGoNIOYULY.

CoxpaHeHHe U U3yYeHUE TEHETHUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKHUX
poawuen ISl CO3/IaHUST HOBBIX COPTOB W THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHeMu4ecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 8 YESX VIVUUICHUS CYUecmB8YIOWUX U CO30aHUsl HOBbIX NOPOO,
JUHULL U KPOCCO8, 6 MOM Yucle C HNPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne0o8anuil, nepedosvix uoell U NepcneKmMuBHbLX MexHOI02ULL.

JdemMoHcTpanuu



[Toptpetsl: H. U. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «LIeHTpBl TPOUCXOXKIECHHS W MHOrooOpasus KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHUYECKHUX PSIJIOB B HACIEICTBEHHOW M3MEHUMBOCTHY, «METOoIbl
cenekuuny, «OTnanénnas rubpuauzanusy», «MyTtaresesm».

JlaGoparopHass padora «/3ydyeHue COpPTOB KYJbTYPHBIX PACTEHH W MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHne METOI0B CEJICKIIUU PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/IBI M IOCTH)KEHHUS CEJICKIIMU PACTeHUN U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, JIEMEHHYIO ()epMy, COPTOUCIIBITATENILHBIA yIaCTOK, B TEIUTHYHOE
X035HCTBO, B 1a0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

Tema 5. BHoTEeXHOJIOTMA U CHHTeTHYECKasi OHOJIOTHS

OOBeKTBHI, UCIONb3yeMble B OMOTEXHOJOTUH, — KJIETOYHBIE U TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBI, UX XapaKTEPHUCTUKA. TpaJullMOHHAs OMOTEXHOJIOTHS: XJeOomedeHue,
MOJIyYeHUE KHCJIOMOJIOYHBIX TIPOJYKTOB, BHHOJENHE. MUKPOOHOIOTHICCKUN CHHTE3.
OObekThl MUKpOOUONIOTHYECKUX TexHonorui. IlpousBoacTBo Oenka, aMUHOKHUCIOT U
BUTAMHHOB.

Co3manrie TEXHOJOTMH W WHCTPYMEHTOB II€JICHANIPABICHHOTO W3MEHEHUs U
KOHCTPYMPOBAaHUSI TEHOMOB C I€JbI0 TOJYYCHHS OPraHM3MOB W HMX KOMIIOHEHTOB,
COJIEp>KallINX HE BCTpEYAroNInecs B MPUPOIe OMOCHHTETHYECKHUE MTYTH.

Kinerounas unxxenepus. MeToabl KyJIbTYphl KIIETOK U TKAHEW PAaCTEHUH M KUBOTHBIX.
Kpunobanku. ComaTnueckasi THOpUAN3aLUS U COMAaTHUECKUI sMOpuoreHes. Mcmons3oBanue
raruiOnJI0B B CENEKIUHU pacTeHul. [lonyuenue mMoHokioHanbHuX anmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJAUKIOHANbHLIX — awmumen 6  MmeluyuHne.  VICKycCTBEHHOE
OIUIOAOTBOpEHHE. PEKOHCTpyKIHMsS SHUEKIETOK W KIOHMPOBAaHUE KUBOTHBIX. Meroa
TpaHCIUIAHTAllMM  Siep KIETOK. Texwonozuu  0300poénenus,  KyJIbmMUUpo8aHus u
MUKPOKIIOHANILHO20 PA3MHONICEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas UHXeHepus. VICKyCCTBEHHBII CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHauTHeIXx JHK. Cozdanue mpawnceenuvix  opeanusmos.
JlocTuKeHUs M TEepCHEeKTUBbl XPOMOCOMHOM M TE€HHOM HMH)KEHEpPHUH. DKOJIOTHUYECKHE U
ATUYECKUE MTPOOJIEMbI TEHHON MHKEHEPHH.

Menununackue OuorexHonoruu. lloctreHomHas 1mudpoBas wmenunuHa. [1IP-
JMArHOCTHKA. MeTabOJIOMHBIN aHamu3, TeHOIEHTPUYECKUI aHallu3 MPOTEeOMa YesloBeKa JIs
OIICHKU COCTOSIHUSI €ro 370pOBbs. VMCronb30BaHWE CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus
paka. 3D-Ouowmmxkenepuss s pa3pabOTKM (PyHIAMEHTAIBHBIX OCHOB MEIHITMHCKHUX
TEXHOJIOTHM, CO3/1aHMUsI KOMIUIEKCHBIX TKaHEW COYETAHHEM TEXHOJOTUM TPEXMEPHOIO
OuonpuHTUHTA U cKa PO AMHTA TSl PELISHUS 3a/1a4 TePCOHATU3UPOBAHHON MEIUIIUHBI.

Co3manre BEKTOPHBIX BaKIMH C IIEJbI0 00ecTieueHns KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo3Oynuteneit OPBU, ycTaHoBneHue MOJEKYISIPHBIX MEXaHHW3MOB (DYHKIMOHUPOBAHUS
PHK-comepxamux BUPYCOB, BBI3BIBAIOIMIMX 0CO00 oOmMacHble 3a00ieBaHHS YeJIOBEKa U
KUBOTHBIX.
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JdemoHcTpauuu

Tabmuet u  cxembl: «lcnonp3oBaHWEe MHUKpPOOPTaHW3MOB B IPOMBIIUIEHHOM
MPOU3BOJICTBEY, «KileTrouHas nHxkeHepus», «I eHHast HHXXEHEPUsI».

JlabopaTopnasi pa6ora «/3ydueHne 00beKTOB OHOTEXHOIOTHI.

IpakTuyeckas padora «llomyyeHrne MOJTOYHOKUCIBIX TTPOTYKTOBY.

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOIUOHHBIX MPeEACTABJEHUA B 0M0JI0THHI

OpomonmonHas teopuss Y. Jlapsuna. I[Ipennoceiiky BO3HUKHOBEHUS IapBUHU3MA.
JKusHp u HayuHas nesrenpHOCTh Y. JlapBuHa.

JBuwxymue cuibl 3Boirouuu BugoB 1no Y. JlapBuHy (BbICOKass MHTEHCUBHOCTh
pa3sMHOXEHHs OpPraHU3MOB, HACJIEJCTBEHHAs W3MEHYMBOCTb, OOpbOa 3a CyIeCTBOBaHUE,
€CTECTBEHHbII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuHTeTHYecKoi Tteopun dBomtoruu (CTD). HelitpanpHas Teopus
sBositolid. COBpEeMEHHasi 3BOJIIOLMOHHAs OWosiorus. 3HaYeHHE 3BOJIOLMOHHONW TEOpUU B
(hOopMHPOBAHNUHN €CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdeMoncTpamun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kriosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, x. Xongeitn, J. K. benses.

Tabnuue! u cxemsl: «Cucrema xuBoit npuposl (o K. Jlunuero)», «JlectHuna »uBbIx
cymectB (o Jlamapky)», «MexaHusM (GOPMHPOBAHUS NPUCIIOCOOJIEHUH y pacTeHHi u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. JlapBunay, «Haxoaku
Y. dapsuna», «®@opMbl 00pbObI 3a cymiecTBoBaHue», «Ilopoapl ronybeit», «MHoroobpasue
KyJIbTYpHBIX (OopM KamycTel», «Iloponbl AoMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHHUs
HOBbIX BHIOB (o Y. [lapBuny)», «Cxema COOTHOIIEHHS MABMXKYLUIMX CHJI 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUH SBOJTIOLIUH.

Tema 2. MukposBosonus 4 eé pe3y/jbTaThl

[Tomynsmus kak sJIeMeHTapHas equHuLa dBOMONUH. COBpEMEHHBIE METOIbI OLICHKU
TeHETUYECKOr0 pa3HOo00pa3us U CTPYKTYpHl Moy sauuil. M3mMeHeHne reHogoHaa monyisiinuu
KaK 3JIEMEHTAapHOE 3BOJIIOLMOHHOE SIBICHUE. 3aKOH reHeThuyeckoro paBHosecust k. Xapau,
B. Baitn6epra.

OneMeHTapHble (aKTOPbl (IBMXKYIIUE CHIIBI) ABOJIONMHM. MYyTalMOHHBIM mpolecc.
KomOuHaTuBHas m3MeHUMBOCTh. [Ipeiid reHoB — citydaiiHble HEHAlpaBJICHHbIE U3MEHEHUs
4acTOT ajulesied B momyisinusix. DPGdeKkT ocHoBarens. Ipgexm OYymMuLIoOUHO20 20PAbIUIKA.
CHuoicenue 2enemuuecko2o pazHoobpasus: npuuunvl u cieocmeus. llposenenue s¢hgpexma
opeligha 2enoé 6 Oonvwux u manvix nonyaayuax. Murpauuu. V3omsuus MOMymsuuid:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Orosiornyeckas (penpoyKTHBHAS).

EctectBenHbIil oTOOp — Hampasisomuil ¢akrtop 3Boounnd. OOpMbl €CTECTBEHHOTO
oT0opa: ABIXKYIIUN, CTAOMIM3UPYIOLINM, pa3pbiBatoluil (qu3pynTuBHbIi). [lomoBoit ot6op.
BO3HUKHOBEHNE U 3BOJIIOLUS COLMATIBHOTO MTOBEACHUS JKUBOTHBIX.
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[Ipucnoco0aeHHOCT, OpPraHU3MOB KakK pe3ysbTaT MUKPO3BOJIOUUU. BO3HHKHOBEHUE
npucrnocoOjaeHuit 'y  opraHu3moB. Apomopdo3sl U uaumoazanrtanuu. [Ipumepsl
MPUCTIOCOOTICHUN Y OpraHu3MOB: Mopdosnornyeckue, (GpU3HOIOTHYecKre, OMOXMMHYECKHE,
noBefeHUecKue. OTHOCUTEIBHOCTH MMPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u ctpykrypa. Bumoobpa3oBanue kak pe3yabTaT MUKPOIBOJIOLUU.
W3onsmus — ximoueBoit daktop BujpooOpazoBanus. [yt u crmocoObl BHa00Opa3oBaHUS:
ajuionatpuieckoe (reorpaduyeckoe), CHUMIATPUYECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuau3anus). JauTeIpsHOCTb SBOTIOIUOHHBIX MTPOIECCOB.

Mexanu3mbl (opMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponb »BOMIOIMOHHON OuOMIOTMKM B pa3pabOTKe Hay4yHbIX METOJIOB COXpPaHEHUs
Ooropa3zHooOpasusi. MUKPOIBOIIONUS ¥ KOIBOJIIOIHS MMAPa3UTOB M UX X035€B. MeXaHU3MBbI
(hopMHUPOBaHUS YCTOMIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

[Hoptpetsr: C. C. UerBepukos, J. Maiip.

Tabmuupl u cxemsl: «MyTalmoHHasi U3MEHYMBOCTHY», «llomynsmuoHHast CTpyKTypa
BUja», «Cxema mposiBaeHHUs 3akoHa Xapau—BaiinOepray, «/IBHKyllre CHUIIbI 3BOJIOLUNY,
«OKojoruyeckas M30JALMs MOMYNIAUUN ceBaHCKOM (openn», «l['eorpaduueckas M30JALUSA
JUCTBEHHUIIBI CHOMPCKONM W  JIMCTBEHHUIBI Jaypckoi», «llomymnsiuoHHbIE BOJHBI
YHUCJIEHHOCTH XUIIHUKOB M XEpTB», «Cxema JEeHCTBUS €CTECTBEHHOIO O0TOOpa», «PopMbl
00pbOBI 3a cymiecTBOBaHHE», «MHIycTpHanbHBI MenaHu3M», <« KHBBIE HCKOIaeMbIe»,
«ITokpoBHUTENBCTBEHHAs! OKpacKa >KMBOTHBIX», «lIpemymnpexnaronias okpacka >KMBOTHBIX»,
«DU3n0I0rNUYecKue ajanTaum, «[IpucnocobneHHOCTH OpraHu3MOB u eé
OTHOCHUTENBbHOCTbY, «Kpurepuu Buna», «Bunpl-nBoiiHukmn», «CTpyKkTypa Buja B IMPUPOAE»,
«CrnocoOb1  BugooOpa3zoBanusi», «l'eorpaduueckoe Bumo0OpazoBaHue TpPEX  BUIOB
JaHJBIIIeH», «K0JIOrHYecKoe BUI000pa30BaHNe BUJOB CHHUL, «[lonumaonasl pacTeHui»,
«KamycTHo-peieuHblit THOpUI.

ObopynoBanue: repOapuu pacTeHUH, KOJUICKIIMHM HACEKOMBIX, Uydesia MTHI] U 3Bepeil ¢
MpUMepaMu Pa3InYHbIX NPUCIOCOOIEHU, yyyena NTUL U 3Bepel pa3HbIX BUAOB, TepObapuu
pacTeHuil OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TUUYHBIMU CIIOCOOAMHU.

Tema 3. Makpoasosonust 4 €€ pe3yJibTaThl

Metoapl u3yueHus MakposBositonMu. [lameoHTonornueckue MeTOAbl U3y4YEHUS
sBositonMi. [lepexonnbie Gopmbl 1 PUIIOTEHETUYECKHE PSAAbI OPTaHU3MOB.

buoreorpaguyeckue metoabl u3ydeHus HBotonuu. CpaBHeHue ¢Gopbl U (hayHBI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnacti 3emau. BUabl-5HIEMUKN U PETUKTHI.

OMOpHUONIOTHYECKHE U CPaBHUTEIBHO-MOP(HOJIOTUYECKUE  METOABl  M3y4eHHS
IBOJIIOLMU. | 'eHeTHYecKre MeXaHU3Mbl SBOTIOIMN OHTOT€HE3a U MOSBICHHS YBOJIIOIIMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE U aHAJOTUYHbBIE OpraHbl. PynMMeHTapHble OpraHbl U aTaBU3MBbI.
MornekyasipHO-TeHeTHYECKHe, OHOXMMHUYECKHE U MaTeMaTH4ecKHe METOAbl H3Yy4YeHHUs
sBosoiMu. ['oMmonornynbie reHbl. COBpeMEHHbIE METO/bl MOCTPOEHUs (DUIOTEHETHUYECKUX
JIePEBbEB.

XPpOMOCOMHBIE MYTallMU U 3BOJIIOLMSI TEHOMOB.
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OO6mue 3aKOHOMEPHOCTH (MpaBwWiia) OHBOMIONUU. [Ipunyun cmenvl  GYHKYULL.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguainus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmupt u  cxembl: «DUIOTEHETHUECKUNA P JIOMIAAN», «APXEONTEPHUKC,
«3Bepo3yObie smepbl», «Creronedans», «Punnopute», «CeMeHHbIE MNanmOPOTHUKN,
«buoreorpaduueckre 30HB 3emimy», «/lpelip koHTHHEHTOBY», «PenmukThl», «HauambHble
CTaJuyd HMOPUOHAIBHOIO PA3BUTHUSI I103BOHOYHBIX JKMBOTHBIX», «l'OMOJOrMYHBIE WU
aHaAJIOTUYHBIE OpraHbly, «PyauMeHTb», «ATaBU3MbIY), «XpOMOCOMHBIE HaOOPHI YeIOBEKa U
mumnansey, «I[ 1aBHbIe HanpaBIeHUs 3BOTIOUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIOLUN.

Ob6opynoBanue: KOJUIEKLUH, TepOapun, MyJSDKA MCKOMAeMbIX OCTaTKOB OPraHHU3MOB,
MYJISKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKIIUU
HaCEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU HA 3eMuie

HayuHble rumnoTte3bl NpOMCXOXACHUS >KU3HM Ha 3emiie. AOMOreHe3 M NaHCHEepMUs.
JloHayuHble MPEACTABICHUS O 3apOXKIACHUU KU3HU (KpealuoHu3M). ['umnore3a mocTossHHOro
caM03apoXKJeHus Xu3Hu U e€ ompoBepxeHue onbitamu D. Penu, JI. Cnamnanuanu, JI.
[Tactepa. [IpoucxoxaeHue sKM3HU U aCTPOOHOIOTHSI.

OcHoBHblE 3Tanbl HeopraHuyeckoil »sBomonuu. Ilinanerapnas (reosoruyeckas)
sBONIIOLIMSL. XMMHYECKash SBOMIONUS. AOUOTE€HHBIM CHHTE3 OPraHWYECKUX BEILECTB U3
Heoprannueckux. OneiT C. Munnepa u I'. FOpu. O6pazoBaHue nojmmMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A. WM. Omapuna, runore3a nepBuyHoro OynsoHa J[x. XongeiiHa,
reHerudeckas rumnoteza [. Mémnepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V.
I'unbepra. opmupoBaHue MeMOpaH U BO3SHUKHOBEHHE MPOTOKJIETKH.

Hctopus 3emnum u mertonsl €€ usydeHus. Vckomaemble OpPraHMYECKHE OCTaTKH.
I'eoxpononorust u e€ wMeroasl. OTHocUTeNbHAasE W aOCONIIOTHAsT T€OXPOHOJIOTHSL.
['eoxpoHosornyeckast mKasna: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavaneHele sTamsl opraHudeckoi sBosronuu. IlosiBIIEHME UM HBONIONUSA IEPBBIX
KJIETOK. OBoOJIOIMs MeTabonu3Ma. Bo3HHMKHOBeHHME NepBbIX 3KocucTeM. COBpeMeHHBIE
MHUKpOOHbIE OMOIUIEHKM KakK aHajJor NepBbIX Ha 3emie cooluiectB. CTPOMATOIMTHI.
[IpokapuoTHI U 3YKapHUOTHI.

[Ipoucxoxaenue s3ykapuoT (cuMOuoreHes3). JBOJIIOLIMOHHOE TPOUCXO0KIEHUE BUPYCOB.
[IponcxoxaeHrne MHOTOKJIETOYHBIX OpPraHU3MOB. DBO3HHMKHOBEHHE OCHOBHBIX TpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tarbl 3BOJIOLUHN BBICIIUX pacTeHUi. OCHOBHBIE apoMOP(O3bl pacTEHUI.
Beixon pacrennii Ha cymy. [losBieHHE CHOpPOBBIX PAacTEHHH M 3aBOECBAHME MMH CYILH.
CemenHble pacteHus. [IponcxoxkaeHne NBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tanbl BOJIIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSIBIIEHHE COBPEMEHHBIX THIIOB. IlepBbie
XOpJIOBBIE KUBOTHBIC. JKHU3HB B BOJIe. DBOMIOIMS TTO3BOHOYHBIX. [Iponcxoxaenue ampuouit
u pentuiuid. [Iporcxoxnenne MiaeKkonuTaromux 1 ntul. puHnun kinoyeBoro apomopdosa.
OcBoenne 6ecro3BOHOYHBIMU U TTO3BOHOYHBIMH KMBOTHBIMU CYILIH.
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Pazputue xu3Hu Ha 3emiie MO ’paM U MEPUOJIAM: apXeH, MPOTEPO30il, Maaco30u,
Me3030H, KaifHo30i. OOIas XapakTepUCTHKa KJIMMaTa M TEO0JOTHYECKHUX IPOIIECCOB.
[losiBeHHEe W pacuBeT XapakTepHBIX OPraHU3MOB. YTJIeoOpa3oBaHHE: €ro YCIOBHS U
BIIUSTHUE HA Fa30BBINA COCTAB aTMOC(EpHI.

MaccoBble BBIMUPaHHUS — KOJOTHUECKUE KPU3UCHI Tpouioro. [IpuunHel u cneacTeus
MacCOBbIX BhIMHpaHuii. COBPEeMEHHBIN SKOJOTHUECKHI KPU3HUC, ero oco0eHHocTH. [Tpobiaema
COXpaHeHHs OMOpa3HOOOpasus Ha 3emie.

CoBpeMeHHass cucTeMa oOpraHudeckoro wmwupa. [lpuHnuner  kmaccudukanum
opranu3mMoB. OCHOBHbBIE CUCTEMATUUYECKHE IPYIIbI OPTaHU3MOB.

JdemoHcTpauuu

[Moptpersr: @. Peau, JI. Cnamnanuanu, JI. [lactep, . . Meunukos, A. Y. Onapus,
Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombita @. Pemm», «Cxema omseita JI. Ilactepa mo
M3Y4YEHUIO CaMO3apoxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. IOpu», «Otans
HEOPraHMYEeCKON ABoonum», «l'eoxpoHonornueckas wmkana», «HavambpHble 3Tamnbl
OpraHMYEeCKO 3BoIIOIUNY», «Cxema o00pa3oBaHUS DJYKAPUOT IYTEM CHUMOHOTEHE3ay,
«Cucrema kuBOWM mpupoab», «CTpoeHue Bupyca», «ApomMopdo3bl  pacTeHUN»,
«Punnopute», «OTHOKIETOUHBIE BOJOPOCINY», «MHOTOKIETOUHBIE BOJIOPOCINY», «MXn»,
«ITanmopotHukmn», «l oloceMeHHbIe pacTeHus», «OpraHbl IIBETKOBBIX pacTeHHil», «Cxema
pa3sBUTUA YKUBOTHOI'O MHDPaA», «ApoMoph03bl  KHBOTHBIXY, «IIpocrenmmey,
«Kumeuynononoctusiey, «Ilnockue uepBuy», «Unenucronorue», «PuiOb», «3eMHOBOIHBICY,
«IIpecmbikaronuecs», «lItuipny, «Miekonuraronmey, «PazBurue )x1U3HU B apXEHUCKOU 3pey,
«Pa3BuTHe XU3HM B IPOTEPO3OMCKONW 3pe», «Pa3BuTve KU3HH B IAJCO30MCKOH 3pey,
«Pa3BuTHE KM3HM B ME3030MCKOM dpe», «Pa3BUTHE XKU3HM B KaWHO30MCKOW 3pey,
«CoBpeMEeHHasl CUCTEMA OPraHUYECKOT0 MUPAY.

Ob6opynoBanue: repbapuul pacTEHUN PA3NUYHBIX OTIENIOB, KOJJIEKIIMH HACEKOMBIX,
BJIQXKHBIE TIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH WTJIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uydesia MTHUIl M 3Beped, KOJUICKIIUU OKaMEHEIOCTEH, IMOJIE3HbBIX
HCKOIIA€MBbIX, MYJISI)KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponosaoruu. Meroibl aHTPOIIOJIOTUH.

CraHOBJIEHHE TPEJCTABIEHUN O IPOUCXO0KICHUH YEJIOBEKA. PelUrno3Hsle BO33peHUs.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxoncTtBo 4enoBeka C KUBOTHBIMH. CHCTeMaTHyecKOoe TIOJOKEHUE YeJIOBEeKa.
CBuzeTenbcTBa CXOJCTBAa 4YEJNOBEKA C JKUBOTHBIMM: CpPaBHUTEIbHO-MOp(doIoruueckue,
sMOpHOIOruYeckue, (HU3N0IOro-0HoXUMUYecKue, NoBefeHuyeckre. OTIUYHMS 4YeloBeKa OT
KUBOTHBIX. [IpAMOXOXXKIEHHME M KOMIUIEKC CBS3aHHBIX C HUM NpHU3HAKoB. Pa3Butue
TOJIOBHOTO MO3Tra M BTOPON CUTHAJIIBHOW CUCTEMBI.

JBwxymue cuibl  ((pakTopbl) aHTpOIOreHe3a: OMOJOTMYECKHE, COLMAJIbHBIE.
CooTHoleHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
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OcHoBHbIE ~ CcTaguu  aHTpororeHe3a. PaHHue  4enoBeKOOOpa3Hble  00E3bSHBI
(TIpOKOHCYJIBI) U paHHUE MOHTHUIBI — OOIIUE MPEAKH YEIOBEKOOOPa3HBIX 00E3bsiH U JIFOJCH.
ABCTpaJIONUTEKN — JIBYHOTHE NPEAKHA JIOJeh. UenoBEK yMEnbli, MEpPBbIE WU3TOTOBIICHUS
opyauii Tpyna. UenoBek NpSAMOXOISIIMKA M TIEPBBIN BBIXOJ JIOAEH 3a mpenenbl AQpUKH.
UYenoBek reiinenbOeprckuii — oOHIM MpeIoK HeaHAEpPTAIbCKOrO 4YeJIOBEKa U 4YelloBeKa
pa3zyMHoro. YenoBek HEaHIEPTAIbCKUM Kak BHJ JIIOJEH XOJOJHOro Kinumara. YesoBek
pa3yMHBIi COBPEMEHHOIO THUIIA, JEHUCOBCKUII YEIOBEK, OCBOEHHE KOHTHMHEHTOB 3a
npenenamu Adpuxu. [laneoreHernka u najaeoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO 4ellioBeKa. EcTecTBEeHHBIH OTOOP B MOMYJSALUAX YeJIOBEKA.
MyTtaunoHHbli mpouecc u noaumopdusm. [lonynsuuoHHbIe BOJIHBI, Ipei] reHoB, MUTpaIHs
1 «OQPEKT OCHOBATEIS» B MOIYJSAUAX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacol. [lonstue o pace. bonbiine pacel: eBponeouiHas (€Bpaszuiickasi),
aBCTpaJo-HErpouiHasl (SKBaTOpHAlIbHAsI), MOHTOJIONIHAsA (a3MaTCKO-aMepuKaHcKas). Bpems
W TYyTH paccelieHHs uYejoBeKka no IuiaHeTe. EaumHCcTBO uenmoBedyeckux pac. HayuHnas
HECOCTOSITENIbHOCTh  pacu3ma. [lpucnocoOneHHOCT 4YeloBeKa K pa3HbIM  yCIOBHUSIM
OKpYy’Xarolel cpeipl. Biusiaue reorpaduyeckoit cpenbl u apeiida reHoB Ha MOP(OJIOTHIO U
(U3HONOTHIO YeToBeKa.

MexIuCUUIUIMHAPHBIE METOAbl B (U3MUYECKON (OMOJIOTHMYECKON) aHTPOIOJIOTHH.
OBOJIOIMOHHAsA ~ aHTPOIOJIOTUS U MAaJ€OAHTPOIOJIOTHS  YEJIOBEYECKUX  MOMYJISIUI.
buocounanbHple  ucclieAoBaHMA ~OpUPOJbI  YenoBeKka. lccienoBaHuMe — KO3BOJIIOLUU
OHMOJIOTMYECKOT0 U COLMAIBHOTO B YETIOBEKE.

JdeMoncTpamun

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

Tabmuubpr u cxembl: «Metoasl aHTpomosiorun», <« OJIOBHONH MO3r YEIOBEKaY,
«YenoBekooOpaszHble 00€3bsHbIY, «CKeleT YelnoBeKa U CKeJeT MMMIaH3e», «PyauMeHTs u
aTaBU3MbI», «JIBHKYIIME CHIIBI AHTPOIIOTEHE3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKAY,
«ABcTpamonurex», «YenoBek ymenbli», «HemoBek NPAMOXOASIINNY, «JleHUCOBCKHUIA
yenoBek» «Heangepranbub», «KpomanboHibl», «lIpenku yemoBeka», «ITambl SBOJTIONUU
4eloBeKay, «Pacel yermoBekay.

OO6opynoBaHue: MyJISDKM OKaMEHEJIOCTeH, NpPeIMETOB MaTepHalbHONW KYIbTYpHI
MPEIKOB YeloBeKa, penpoAaykuuu (doTtorpaduu) KapTuH C MHUQPOJOTUYECKUMHU U
OMOJIEHCKUMHU CIOKETaMU MPOMCXOXKJIEHHUS uelnoBeka, ¢ororpaduu HaXoJ0K HCKOMaeMbIX
OCTaTKOB YEJIOBEKAa, CKEJIET YeJIOBEKa, MOJEIb 4Yepena 4YeJOBEKa W uepena HIMMIIaH3E,
MOJIETb KUCTH Y€JI0BEKAa U KMCTU IMIMMITAH3€, MOJIEIHN TOPCA MIPEIKOB YEIOBEKA.
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IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'NHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUS OOYYArOIIMMUCS
IIPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIEC U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS MPOTPaMMbl 110 OHOJIOTHH
BBIJICJIICHBl  CIEAYIOIIME COCTABISIONIME: OCO3HAHHME OOYYalOUIMMHCS  POCCHUHCKON
IFPAKJAHCKOW HWJIEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOONPENEIICHUI0, Haluyue Mmomusayuyu K OOy4EHHIO OHOJIOTUH, YeleHanpagieHHoe
passumue BHYTPEHHUX YOEXKJICHHMI JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAaTULMI pa3BUTUS OMOJIOTMYECKOTO 3HAHMSI, 20MOBHOCHb U CHOCOOHOCMb
o0Oy4aroluxcsi PYKOBOACTBOBATHCA B CBOCH JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMU, MPUCYIIIMMH CHCTEMEe OMOJIOTUYECKOT0 00pa30BaHUs, HAIUYUE NPABOCOIHAHUS
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInyHOCTHBIE PpE3yJAbTAaThl OCBOCHHUS MPOTPAMMBI 1O OHOJIOTHMH JIOCTHUTAIOTCS B
€IMHCTBE Y4eOHOIl M BOCHUTATENHHOW NEATEIHHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH
POCCUICKMMHM  COLUOKYJIBTYPHBIMM,  HCTOPUYECKUMU U  JyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU, TIPUHSATHIMU B OOILIECTBE MPaBHJIAMU U HOPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
rpoiieccaM CaMoOIlO3HaHUsI, CaMOBOCIHUTAHUSI W CaMOPa3BUTHUA, PAa3BUTHS BHYTPEHHEU
MO3ULIMH JINYHOCTH, NAaTPUOTU3MA U YBAXKEHHS K 3aKOHY M IIPABONOPSAIKY, YEJIIOBEKY TPya U
CTaplieMy MOKOJIEHUIO, B3aUMHOTO YBa)KEHHUSA, OEPEKHOr0 OTHOUICHHS K KYJIbTYPHOMY
HAaCJIEAUIO U TPAJAULIMAM MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, Npupoae u
OKpY>Karollen cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS YydeOHOro mnpeamera «bUONOTHUS» HOMKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYUAIOLIUXCSI PYKOBOACTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEH MO3WULMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlW, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o01ecTBa, paciupeHne >KU3HEHHOTO OMBITA U OMbITa ACSITETLHOCTH B MPOIIECCE peatn3alun
OCHOBHBIX HallpaBJICHUI BOCHUTATEIBHON AEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpakaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIIMH OOYYaroIIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO UJIEHa POCCUHUCKOTO OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB U O0OsI3aHHOCTEH, YBa)KCHHE 3aKOHa U
MPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JESITEIIBHOCTH TIPH CO3JIaHUW y4eOHBIX
MPOEKTOB, PEIICHUU Yy4YEOHBIX W TO3HABATEIbHBIX 3a7a4, BBHITIOJHEHHH OWOJIOTHUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3HUIIMIO TIO OTHOIIEHUIO K SBICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €€
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YMEHHE YYUTHIBaTh B CBOUX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJEH C pasHbIMU YOEXKIEHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM I1OJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIIECCE COBMECTHOTO BBIMOJHEHHS Y4EOHBIX,
[I03HABATEJIBHBIX W MCCIIEJOBATEIbCKUX 3a7a4, YBAKUTEIBHOTO OTHOIIEHHS K MHEHUIO
OIIOHEHTOB P 00CYXIE€HUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

cOPMUPOBAHHOCTh ~ POCCHUICKOM  TpakIaHCKOH HWICHTUYHOCTH, MaTPUOTH3MA,
YBa)XXEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepes PoauHON, ropaocTu 3a CBOM
Kpai, cBOX PonuHy, CBOH SA3BIK U KYyJIbTYpPY, IPOLUIOE U HACTOSALIEE MHOTOHALMOHAIBHOTO
Hapoza Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJIEAMI0 M MaMITHUKAM HPUPOIBL,
JNOCTHXKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHE W pa3BUTHE
OMOJIOTWH, TIOHMMAaHUSl 3HAYEHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB TIPUPOJBI, B KU3HU
YeloBeKa U COBPEMEHHOT0 OOIIECTBA;

uaeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CiIykeHutro u 3amuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CYIh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh ~ OLIGHMBATh CHUTYallMil0 W TPUHUMATh OCO3HAaHHBIE  PEIICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTENAM, CO3JaHUIO CEMBH Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEW CEMEWHOW JKHU3HM B COOTBETCTBUHM C TPATULMSIMHU
HaponoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

JCTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYass OCTETUKY ObITa, HAy4yHOIO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPQXEHHUIO B PAa3HBIX BHJIAX MCKYCCTBA, CTPEMIJICHHE IPOSBIATH
KauecTBa TBOPYECKON JTMYHOCTH;

5) d¢usnueckoro BocnuTaHMs, (POPMHPOBAHUS KYJbTYPbl 310pPOBbA M
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

NOHMMaHWE M pealu3alus 370poBOro M Oe3omacHoro obpasza KHU3HH (3710pOBOE
MUTaHUE, COOJIIO/ICHNE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATUH
U OTHbIXa, peryiaspHas Qu3uyeckass aKkTUBHOCTb), OEpPEXHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE ILIEHHOCTH TNPABWJI HMHIUBHIYaJbHOTO U KOJJIEKTHBHOIO 0€30MacHOTo
MIOBE/ICHUS B CUTYalLlUAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;
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OCO3HaHME IOCIEACTBUNA U HENPUATUS BPEAHBIX IMPUBBIUEK (YHOTPEOIEHUS alKoroJs,
HapKOTHKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0TI00HE;

TOTOBHOCTb K aKTHUBHOM  JIEATENBHOCTH  TEXHOJIOTMYECKOM W COLMaIbHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IUIAHUPOBATh U CAMOCTOSTENILHO BBIIIOJIHSTH
TaKylo JesITeIbHOCTD;

MHTEPEC K Pa3INuHbIM chepaM IpodecCuoHaTbHOM AeATEIbHOCTH, YMEHHE COBEPILATh
OCO3HaHHBIM BBIOOP Oyaymiel mnpogeccud M peaau30BbIBATh COOCTBEHHBIE >KU3HEHHBIE
IUIaHBL;

TOTOBHOCTb U CIIOCOOHOCTH K O0Pa30BaHMIO U CAMOOOPa30BAHHIO HA MPOTSHKEHUH BCEH
KHU3HH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

9KOJIOTUYECKU I1eJIeco00pa3HOe OTHOLIEHHE K IMPHpOJie KaK HMCTOYHMKY >KM3HM Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBIIICHUE YPOBHS 3KOJOTMUYECKOW KYJIBTYPHI: TPHUOOPETEHUE OMBITA TIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IOCJICACTBUMN AJIS1 OKpYXKaroleil cpeibl;

0CO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Npo0IeM U IyTel UX peLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble MPH HM3YyYCHWH OHMOJOTUM 3HAHUS |
YMEHHUSI TIpH pEIIeHUH TNpoOJIeM, CBA3aHHBIX C PAMOHAIBHBIM TPHPOJIONIOIE30BAHUEM
(cobmroneHne npaBuil MOBEACHUS B IIPUPOJIE, HAIIPABICHHBIX HAa COXPaHEHUE PaBHOBECHUS B
HKOCHUCTEMAX, OXpPaHy BUJIOB, IKOCUCTEM, OHOChEpHI);

aKTUBHOE HETPUATHE NEHCTBUM, MPUHOCIIINX Bpea OKPYXKAIOIIEH MPUPOIHOH cpere,
YMEHUE IIPOTHO3UPOBATH HeOIaronpusTHBIE 9KOJIOTUIECKHE MIOCTICICTBHS
NpEeINPUHIMAEMBIX IeHCTBUIA U MPEIOTBpAILaTh UX;

HaJINYME Pa3BUTOIO SKOJOTHYECKOTO MBIIIJICHHS, YKOJIOTHYECKON KYyJIbTYpbI, OIBITA
JESITeTbHOCTH DKOJOTHYECKOW HAINpaBICHHOCTH, YMEHHs pPYKOBOJCTBOBAaThCSI HMH B
MO03HABATEIHHON, KOMMYHUKATUBHOW M COIMAJBHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH IEeATEIIbHOCTH SKOJIOIMYECKON HAIIPAaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

Cc(OPMHPOBAHHOCTE MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW MpPAKTHKH, OCHOBAHHOTO HAa JHAJIOTe KYJIBTYD,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILLICHCTBOBAHHE  SI3BIKOBOM M  YMTATENbCKOW  KYJNbTyphl Kak CpeJCcTBa
B3aMMOJICHCTBHS MEXTy JTFOJIBMHU M TTO3HAHUS MUPA;

MMOHUMaHHE creurn(PUK OMONOrMHM KaK HayKH, OCO3HaHHS €€ poju B (popMHUpOBAHUU
pallMOHANPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MpeACTaBiIeHus 00
OKpYy’KaloIlleM MHpe KaK O €IUHCTBE INPUPOJbI, 4YelIoBeKa M OOIIecTBa, B MO3HAHUU
MPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MTPOOIeM COXPaHEHHS IPHPOTHOTO PABHOBECHS;

yOeXKIEHHOCTP B 3HAUYUMOCTH OWOJOTMH JUIsl COBPEMEHHOW  IMBHIIM3AIIHH:
oOecriedeHrss HOBOTO  YPOBHS  DPa3BUTHUS  MEIUIUHBI, CO3JaHHE  MEepPCHEKTHBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pelIaTh PECYPCHBIE MTPOOJIEMBbI Pa3BUTHS YEIOBEYECTBA, TIOMCKA
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nyTell BbIXOJa W3 MIOOAJIBHBIX SKOJIOTHYECKHX NpoOJeM M oOecledyeHus: Iepexoja K
YCTOMYMBOMY Ppa3BUTHUIO, PAIMOHAILHOMY HCIOJIB30BAaHHUIO MPHPOJHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOTYYCHHH OWOJOTMYCCKUX 3HAHWNA B MEJSAX IOBBIIICHUS
oOmieli  KyJNbTypbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTaBHOW  4YacTh
(GYHKIIMOHATBLHON TPAMOTHOCTH 00y4aroImuxcs, GOpMUPYEMOM TTPHU N3YUYECHUH OMOJIOTHH;

MOHMUMAHHUE CYITHOCTH METOJIOB TMO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIb30BaTh TOJMy4YyaeMble 3HAHUsS JJIs aHauu3a M OOBSICHEHUS SBJICHHIA
OKPYIKAIOIIEr0 MHpa U MPOMCXOJAIINX B HEM U3MEHECHHU, YMEHHE JIeinaTh 00OOCHOBAHHBIC
3aKIIOYCHUST HAa OCHOBE HAYYHBIX ()AaKTOB M HMMEIONIMXCS JAHHBIX C IIETBI0 MOJYYCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIBb30BaTh OMOJOTMYECKHE 3HAHMS IS PEIICHHS
po0JIEM B peaibHBIX KU3HCHHBIX CHUTYallUsX;

OCO3HAHHE I[CHHOCTH HAYYHOH JIESTEILHOCTH, TOTOBHOCTh OCYILECTBIISATh POCKTHYIO
Y UCCIICJIOBATEIIBCKYIO JICITEILHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHHMIO U CaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHMW 1O OWOJIOTHM B COOTBETCTBUHM C J>KU3HEHHBIMU
MOTPEOHOCTSAMH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaTbl OCBOEHUS yueOHOro npeaMera «bruonorus» BKIOYAKOT:
3HaYMMBbIC 11 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEKIUCIUIUIMHAPHBIC
(MeXmpeMeTHbIC) OOLICHAYYHBIC TMOHSATHS, OTPAYKAIOIINE IETOCTHOCTh HAYYHOW KapTHUHBI
MHpa u CHGHI/I(l)I/IKy MCTOOOB IMO3HAHUA, UCITOJB3YCMbIX B CCTCCTBCHHBIX HAayKax (BGHIGCTBO,
SHEprus, sIBJIEHHE, IPOLIECC, CUCTEMA, HAyUHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIEeNIOBaHUE, HAONIOJCHHe, H3MEpPEeHHe, OJKCIEPUMEHT U JIPYyTHe);
yHHUBEpCalbHbIE yueOHbIe NeHCTBUs (TIO3HABaTeNbHBIE, KOMMYHUKATUBHbBIC, PETYISITUBHBIE),
obOecrieunBaronie  (GopmupoBaHue (YYHKIIMOHATILHOW TPaMOTHOCTH H  COITHAIBHOM
KOMIIETCHIIMM OOy4YaloIIMXCs; CIMOCOOHOCTh OOYYarOIMIUXCA HCIOIb30BaTh OCBOCHHBIC
MEXIUCHUIITMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHbIC yueOHbIC NEHCTBUS B
MO3HABATEIHHON U COIMAILHOMN MPAKTUKE.

B pesynapraTe u3ydenuss OWONOTMM HA YPOBHE CpeaHero ooOiiero ooOpa3oBaHUS Yy
oOyuaromierocs OyayT chopMupoBaHbl MO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC JEHCTBUS,
KOMMYHHKATHBHBIE YHHBEpCajbHbIe Y4YeOHbIE AEWCTBUSA, PETYIATUBHBIE YHUBEPCAIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHAS JIEATEIBHOCTD.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 00IIero oopa3oBaHUs
AOJIKHBI OTpa>XaTh:

OBi1aieHNe YHHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHeE IeHCTBUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATh W aKTyaJIM3MPOBATh MPOOJIEeMy, paccMaTpuBaTh e€
BCECTOPOHHE;
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WCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUM MHPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, KiacCH(pUKAIMH, O0OO0OIICHHS), PACKPBIBATh CMBICT OHOJIOTHYECKUX
MOHATHIA (BBIACIATh WX XapaKTepHbIC TMPU3HAKH, YCTAaHABIMBATH CBSI3M C JIPYTUMU
MOHATHUSIMHU);

OTIpEeCIATh LEH JEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH UX JTOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMH LIETSMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHS Uil OOBSICHEHUS (AKTOB W SIBICHUH >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHUE pacCyXACHUs (MHIYKTHUBHBIC, NEAYKTUBHbIE, MO aHAJIOTUH),
BBISIBJISITH  3aKOHOMEPHOCTM M NPOTHBOPEUMS B  PacCMaTpPUBAEMbIX  SIBJICHMSIX,
(hopMyIIMpPOBATh BHIBOJIBI M 3aKITIOUYCHHS,

MPUMEHSTh CXEMHO-MO/ICTIBHBIE CPENICTBA JUISI TIPEICTABICHUS CYIIECTBEHHBIX CBS3EH
U OTHOIIECHUN B M3Yy4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUYUI Pa3HOTO
poJia, BHIABICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IJIaH peIIeHUs NpoOdjaeMbl C y4ETOM aHaiuM3a HMMEIOIIUXCS
MaTepHAIBbHBIX U HEMaTEPUATBHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBBI B JAEATEIbHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEINISAM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATE PabOTy B YCIOBUSX PEATHHOIO, BUPTYAIBHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJAJETh HABBIKAMU Y4€OHO-MCCIENOBATEIbCKOW H TPOCKTHOH JeSTEIbHOCTH,
HaBBIKAMU pa3pemieHus NpoOieM, CIIOCOOHOCTEI0O M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB peIIeHUs MPAKTUYECKUX 3a/ay, MNPUMEHEHHIO Pa3IUYHBIX METOJIOB
MO3HAHUS;

WCTIOJIB30BATh PA3JIMYHBIE BHIBI JIEATEIHHOCTH TIO MOJYYSHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEoOPa30BAHUIO U TIPUMEHEHHUIO B YIEOHBIX CUTYAIHSIX, B TOM YHCJIE TIPU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMUpOBaTh HAay4HBI THI MBIIICHUS, BIAJAETh HAYYHOH TEPMUHOJOTHEH,
KITFOUEBBIMH ITOHSATUSIMHU H METOJ/IAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIIbHON JESTEIHLHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH MPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3aJady, BbIJIBUTaTh
THNOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHI JJISl JIOKA3aTelIbCTBA CBOMX YTBEP)KICHHIA,
3aJ1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEUICHHS 3aJaydl pe3ylbTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OICHUBAThH MPHOOPETEHHBIHN OITBIT;

OCYIIECTBIISTH IIEJICHANIPABIICHHBIN IMOUCK TIEPEHOCA CPENICTB M CITOCOOOB JICHCTBUS B
poeCCUOHATILHYIO CPEY;
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yMETb TMEpPEHOCUTh 3HAaHHWS B TIO3HABATENBHYIO M IMPAKTUYECKYID O0JIacTu
KHU3HECATEIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTb OPUTHHAIBHBIE TOIXOJbI U PEIICHUsS, CTAaBUTHh
poOGJIeMBI U 3a/1a4H, TOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX UHPOPMAIUH (TEKCTe yu4eOHOro mocoous,
HAYYHO-TIONYJISIPHOW ~ JUTEparype,  OHOJOTMYECKHX  CIIOBapsAX U CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3zax NaHHBIX, B MHTepHeTe), aHanu3upoBarh MHGOPMALUIO PA3ITUYHBIX
BUJOB U (GOpM IMpeACTaBiICHHs, KPUTHUECKU OLIEHHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMpPOCHl U MPUMEHATh PA3JIMYHBIE METOJBI MPH TOMCKE U 0TOOpe
Ouonoruueckoi nHGoOpMaIuu, He0OXOAUMOI JIJIs BHITIOJIHEHUS yYEOHBIX 3a/1a4;

MPUOOPETATH OMBIT UCIIONIb30BAHMS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOIOTHIA,
COBEPIIECHCTBOBATH KYJIBTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJIBHYIO (OPMY TPEACTABICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

WCIIOJIb30BaTh HAY4YHBIA S3bIK B KadyecTBE CpelcTBa Ipu padoTe ¢ OHUOIOrHYecKoi
nHboOpManKel: TPUMEHITh XUMUYECKUe, (U3NIECKAE U MATEMAaTHYECKNUE 3HAKH U CUMBOJIBL,
dbopmynbl, ab0OpeBuaTypy, HOMEHKIATYpPYy, HCHOJB30BaTh W IPEOOpPA30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIQ/IETh HAaBBIKAMM pACMO3HABAaHUS M 3alIUThl WHGOpManuu, WHGOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OByaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) oomenne:

OCYIIIECTBISITh KOMMYHHMKAIIUM BO BceX cdepax >XKU3HH, AKTUBHO YYacTBOBaTh B
JMajiore WM JTUCKYCCHHU TIO CYIIECTBY OOCYXKIaeMoW TeMmbl (YMEHHE 3a/aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY)XJCHHS OTHOCHTEIBHO BBITIOJHEHUS TpEAjaraeMod 3aladyd, YYHTHIBATbh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIIUN APYTUX YYACTHUKOB TUAIIOTA UM TUCKYCCHH);

pacrmo3HaBaTh HeBepOalIbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, TIPEIIOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHTYallMid, YMETh CMSTYaTh
KOH(MITUKTHI ¥ BECTH TIEPETOBOPHI;

BIIQ/IETh Pa3IMYHBIMU CIIOCOOaMH OOIICHHS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
APYTUX JIOAEH, MPOSIBISATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOU
dhopme popMyTHPOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C MCIIOJNB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1esITeJIbHOCTD:

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAILHOW pabOTHI
MpU peHIeHUH OMOJOTHYECKOH MpoOsieMbl, 0OOCHOBBIBATH HEOOXOJWMOCTb INPUMEHEHUS
TPyNNoBBIX (OpM B3aUMOJICHCTBUS IPH PEIICHUN Y4eOHOM 3a1auu;
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BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 4JIEHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM [JESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA MO €€ OCTUKEHHIO: COCTABJIATH IUIAH JCHCTBHM, PACHPENCIATh POJIA C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4Ye€CTBO CBOETr0 BKJIAJa M KaXKJIOTO y4YyaCTHHMKAa KOMaHIbl B OOLIuil
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpesiaraTb HOBBIE IIPOEKTHI, OLEHUBATh UJEU C MO3UIMY HOBU3HbBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYalHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpayKEHHE, OBITh HHUIIMATHBHBIM.

OgBiajeHne YHMBEPCAJIbHBIMHU PerysiTUBHBIMY /1efiCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTHYECKHE 3HAHMs JJs BBISBICHUS MPOOJIEM M UX pEUICHHsS B
KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BBIOMPATh HAa OCHOBE OMOJOTMYECKUX 3HAHUH IIETICBBIC M CMBICIIOBBIC YCTAaHOBKH B
CBOMX JEHCTBUSX M IMOCTYIKax MO OTHOLIEHHUIO K XUBOH IMPUPOJIE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYILECTBJISATh  IIO3HABATEJIbHYIO  JAESTEIbHOCTb,  BBIABIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYIUPOBATH COOCTBEHHBIC 3amaud B  00pa3oBaTEIIbHOM
JEATEIbHOCTH U JKU3HEHHBIX CUTYyALUSX;

CaMOCTOSITENIFHO COCTaBIISITh IUJIAH pEIIeHUs MpoOJeMbl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTSHUIA;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacuIMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTh OCO3HAHHBIM BBIOOP, AapPryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHMIO U MPOSBICHUIO INUPOKOH SPYIUIMH B pa3HbIX
00J1aCTsIX 3HAaHUM, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTbh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YNILTATOB LEIISM;

BJaJIeTh HAaBbIKAMM I[IO3HABATENbHOM pe(IeKCUr Kak OCO3HAaHUS COBEpLIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX pPE3YyJIbTAaTOB M OCHOBAaHUMW, HCIIOJIb30BATH
npuéMbl pedaekcuu AJis OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILIEHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

3) npuHsATHE CeOs U IPYTrHUX:

MPUHUMATD ce0sl, TIOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHY;

22



Pa3BHUBATH CIIOCOOHOCTH MOHUMATh MUD C IMO3UIUHU APYTrOoro 4€jI0oBCKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Collep)aHus ydeOHoro npeamera «buomorus» Ha
yrayOJ€HHOM ypOBHE OpPHUEHTHPOBAaHBI Ha oOecrneueHue mnpoQUIBLHOTO OO0ydYeHUS
oOyuatomuxcst ouonorud. OHU BKIIIOYAIOT: crienupuyeckue A OMOJIOTUU HayYyHbIe 3HAHMS,
YMEHHS U CHOCOOBI JIEUCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPeoOpa30BaHUI0 3HAHUA,
BUJbl JEATEIBHOCTH 10 IOJYyYEHUI0 HOBBIX 3HAaHUM M HX NPUMEHEHHIO B PA3JIMYHBIX
y4eOHBIX, a TaKKe B pEaJIbHBIX JKU3HCHHBIX CHUTyalusx. llpeaMmerHbie pe3ynbTaThl
MIPEACTABJICHBI 110 TOAaM U3Y4YEHHUS.

[IpenMerHbie pe3ynbTaThl OCBOeHMsI yueOHoro mpenmera «buonorus» B 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHHBI MHUPA, B MO3HAHUHU 3aKOHOB IPUPOJBI U
pelieHnd MpoOJeM pPalHMOHAIBHOTO MPHUPOAONONIB30BaHUS, O BKIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHUE CUCTEMOM OMOJIOrMYECKUX 3HaHUH, KOTOpasi BKJIIOUAET: OCHOBOIIOJIATalolne
OMOJIOTMYECKHEe TEPMUHBI U MOHATUSA (KU3HB, KIETKa, OpraHu3M, MeTabolii3M, TOMEeocTas,
CaMOpEryJisAllMs, CaMOBOCIPOM3BEJICHUE, HACIEICTBEHHOCTh, W3MEHUYUBOCTh, pOCT U
pasButue), Ouonormdeckue Tteopuu (kierounas teopust T. IlIBamma, M. Ilneiinena, P.
BupxoBa, xpomocomHas Teopust HacaeactBeHHocTH T. Moprana), yuenus (H. 1. BaBuiosa —
0 I1EHTpax MHOroobpazus U TMPOUCXOXKIEHUS KYyIbTYpHBIX PpAcCTEHHil), 3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO  IOKOJICHUS, PpACHICTICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOr0 HacienoBanuss ['. MeHpaens, roMoJOTMYECKUX pPAIOB B HACJIEACTBEHHOM
m3menunBocTy H. V. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJAaMH HAy4YHOrO IIO3HAaHUSA, HCIOJB3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAaHUAX XHUBBIX OOBEKTOB (ONHMCaHME, M3MEpeHue, Hallro/eHHe,
9KCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE PU3HAKK: BUPYCOB, KJIETOK IIPOKAPHOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, B TOM uuclie OakTepuid, rpuboB,
pacTeHMi, XUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB M CHUCTEM OpPraHOB pPAaCTEHHH,
KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KU3ZHEACITENbHOCTH, MPOTEKAIOIUX B OPraHu3Max
pacTeHMi, >KMBOTHBIX M UEJIOBEKa, OWOJIOTMYECKUX TPOIECCOB: OOMEHa BEIIECTB
(MeTabosin3Mm), MpeBpalleHus] SHEPTHU, OPOXKEHHUs, aBTOTPO(HOr0 U reTepoTpohHOro THIIOB
NUTaHusA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a, rameroreHesa, SMOpHOTreHE3a,
MOCTAMOPUOHAIBHOTO PAa3BUTHS, PAa3MHOXKEHUS, WHIAMBUAYAIBHOIO DPA3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aMMOICHCTBHS TE€HOB, TE€TEPO3HCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXIY OpraHOUJIAMU KJIETKH W UX (PYHKIHUIMH,
CTpPOCHHEM KIIETOK pa3HBIX TKaHeW W WX (QYHKUUAMHU, MEXKAY OpraHaMd M CHUCTEeMaMHU
OpPraHOB y PaCTeHM, ’KUBOTHBIX U YeJIOBEKa U UX QYHKIUSAMHU, MEKIY CUCTEMaMH OPTraHOB U
uX (QYHKIMSIMH, MEXIy OSTarnaMd oOOMEeHa BEIIeCTB, HJTallaMd KJIETOYHOrOo ULHKIA U
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KU3HEHHBIX IMKJIOB OpraHU3MOB, 3TallaMM SMOpPHOHAIBHOTO pa3BUTHs, TI'€HOTHIIOM U
dhenoTunom, GeHOTUIIOM U (PaKTOpaMH Cpeabl OOUTAHMS;

YMEHHE BBISABIIATh OTJIMYUTENIBHBIE IPU3HAKU KHUBBIX CUCTEM, B TOM UYHUCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

yMeHue UCII0JIb30BaTh COOTBETCTBYIOLIHE apryMEHTBI, OMOJIOTNYECKYIO
TEPMUHOJIOTUIO M CHMBOJIMKY JUISI JIOKa3aTeJIbCTBA POJCTBA OPraHU3MOB pPa3HbIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peuiatb OMOJIOTMYECKUE 3aJaud, BBISABIATH MPUYHMHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOIMYECKHMMHM IpPOLEcCaMu U SIBJICHUSMH, JelaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHHUM IOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBINIOJIHATH JTa0OPaTOPHBIE U MPAKTUYECKHE paboThI, COOMI0AATh MpaBHia Ipu
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000pPYyI0OBaHUEM;

YMEHHUE BBIJBUIaTh TUIIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIBHBIMHU CpPEICTBAMH,
bopmynupys 1eflb MCCIECIOBAHUS, AaHAIW3MPOBATH IIOJIyUYEHHBIE pPE3yJabTaTbl U JIENaTh
BBIBO/IBI;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIIEAOBATENBCKOM paboTe M0 OMOJIOTHH, SKOJIOTHU U
MeIULMHE, TPOBOJMMOM Ha 0a3e IIKOJIBHBIX HAYYHBIX OOLIECTB, U MyOJINYHO MPEICTaBIIATh
MIOJTyYEeHHbIE PE3yJIbTaThl HA YUYEHUUYECKUX KOH(pEPEHIHIX;

YMEHHE OLIEHHWBAaTh 3TUYECKHE AacleKThl COBPEMEHHBIX MCCIEAOBaHUNH B o0nacTu
OMOJIOTUU ¥ MEIUIUHBI (KIOHHPOBAHWE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIECHHOE
M3MEHEHHE T'€HOMa U CO3/[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYILECTBJIATH OCO3HAHHBIM  BBIOOp Oyaymied mpodeccuoHalIbHON
NESTEIbHOCTH B 00J1aCTH OMOJIOTMM, METULMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUU, CEIBCKOTO
XO035iiCTBa,  MMILEBOM  IPOMBILUIEHHOCTH, YIWyOJsATh  IO3HABaTENIbHBI  MHTEpEC,
HampaBJICHHBIH Ha OCO3HAaHHBIK BBIOOP COOTBETCTBYIOIIEH Npodeccuu M TMPOJOIKEHHE
OMoJIOrnYeckoro oOpa3oBaHUsl B OPraHU3ALMAX CPEeIHEr0 MpOPecCHOHATBLHOTO U BBICIIErO
oOpazoBaHus.

[IpenmeTrHble pe3ynbTaThl OCBOeHMsI yueOHoro mpeamera «buomnorusi» B 11 Knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe M pPOJIU OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK,
B ()OPMHUPOBAHNUN COBPEMEHHON €CTECTBEHHO-HAyUYHON KapTUHBI MHpA, B IO3HAHUU 3aKOHOB
MPUPO/IBI U PELICHUH 3KOJOTUYECKUX MPOOJIEM UeI0BEYECTBA, a TAK)KE B PEIIEHUH BOIIPOCOB
palMOHAIBHOTO MPHUPOJIONIONIB30BaHU, U B (OPMHUPOBAHUU LIEHHOCTHOTO OTHOILEHUS K
pUpoJie, OOLIECTBY, YETIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BIIaZIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeesieHus
U TOHMMaHHUE CYIIHOCTH OCHOBOMOJAralomuX OHOJOTHYECKMX TEPMHUHOB U MOHATUH (BUJ,
sKocucTeMa, Ouocdepa), Ouojormueckue Teopuu (dBonoumoHHas Teopus Y. JlapBuHa,
CHUHTeTHYeCKasi Teopus 3Boironun), yueHus (A. H. CesepiioBa — 0 myTAX U HaIlpaBJICHUAX
sBomtoniuu, B.W. Bepnanckoro — o Ouocdepe), 3aKoHBI (r€éHETHYECKOTo paBHOBecHs J[xK.
Xapau u B. BaitnOepra, 3apoasimeBoro cxonactBa K. M. bapa), npasuna (Muaumyma lO.
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JInbuxa, HSKOJOTHYECKOH NUpaMHUAbl SHEpPruM), Tumore3bl (rumore3a «vupa PHK» V.
I'unGepra);

yYMEHHUE BJIAZICTh OCHOBHBIMH METOJIaMH HAyYHOTO ITO3HAHMSA, HCIIOJIB3YEeMBIMH B
OMOJIOTUYECKUX HCCIEIOBAaHUAX KHUBBIX OOBEKTOB M HKOCHUCTEM (ONHCAaHUE, H3MEpEHHE,
Ha0Jt0/IeHNe, SKCIIEPUMEHT), CIIOCOOAMU BBISIBJICHHS U OLIEHKH aHTPOIIOTEHHBIX M3MEHEHUI
B [IPUPOJIE;

YMEHHUE BBIIEIATh CYIIECTBEHHBIC MPHU3HAKH: BUIOB, OMOTCOICHO30B, YKOCUCTEM M
ounochepsl, CTAOMIM3UPYIOIIETO, ABIKYIIETO H Pa3phIBAIOIIETO €CTECTBEHHOrO 0TOO0pa,
QIJIONIATPUYECKOTO0 M CHUMIIATPUYECKOT0 BHI000pA30BaHMs, BIMSHMUS JBIKYILIUX CHII
HBOJIIOLIMM Ha T€HO(OH] MOMYJISIINH, TPUCIOCOOIEHHOCTH OPraHU3MOB K cpefie oOuTaHus,
YepeloBaHMUs HANpaBICHUH SBOJIOIUHM, KPYrOBOPOTa BELIECTB M IIOTOKAa SHEPrUM B
9KOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aMMOCBS3H MEXKAY IMPOLECCAMH SBOJIOIUH, IBUKYITUMHU
CHJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3IMYHBIX IKOCUCTEM U MPUCIIOCOOICHUSIMHA K HUM
OpPTaHU3MOB;

YMEHHUE BBIABIATH OTJIMYUTENBHBIC MPHU3HAKH XUBBIX CHCTEM, MPUCHOCOOIEHHOCTH
BUJIOB K cpelne oOuTaHus, aOUOTHUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€l OpPraHU3MOB B COOOIIECTBAX, AHTPOIOTCHHBIX HM3MEHEHHH B IKOCHCTEMAax
CBOCHM MECTHOCTH,

yYMEHHUE UCTIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHI0O U CHUMBOJIMKY JIJIS JOKAa3aTelbCTBA POJICTBA OPraHU3MOB  Pa3HbIX
CUCTEeMAaTUYECKUX TPYII, B3aUMOCBS3H OPraHU3MOB U CpeIbl OOWTaHUSA, EIUHCTBA
YeJIOBEYECKHX pac, HEOOXOIUMOCTH COXPaHEHHS MHOTO0Opa3Hs BUIOB U KOCHUCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS TIPUPOJIBI U YE€JIOBEYECTBA;

yMEHHUE pellaTb OMOJIOTMUECKUE 3aJaud, BBISABIATh MPUUYUHHO-CIEICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMU OHOJOrMYECKMMM IPOLECCaMU U SIBJICHUSMH, J€1aTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3YIIbTaTOB;

YMEHHE BBINOIHSTH JIa0OpaTOPHBIE U MpPaKTUUYECKUE padOThl, COOII0AATh MpaBuia Ipu
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000y I0BaHUEM;

YMEHHUE BBIJBUIaTh TUIOTE3bl, MPOBEPATh HMX HKCIEPUMEHTANbHBIMU CpPEICTBAMHU,
bopMynHpys TeNb HCCICIOBAHWS, aHAIM3MPOBATH IIOJyUYEHHBIE PE3yAbTaThl W JIENaTh
BBIBOJIBI;

YMEHHUE y4yacTBOBaTh B Y4eOHO-UCCIIEI0BATENbCKOW paboTe O OMOJIOTHH, SKOJIOTUU U
MeIULMHE, TPOBOIUMOI Ha 0a3e IIKOJIbHBIX HAYYHBIX OOLIECTB, M MyOJIMYHO MPEACTaBIAThH
MOJTyYCHHBIE PE3YyJIbTAaThl HA YICHUYECKUX KOH()EPEHIUX;

YMEHHE OILIEHUBATh THUIOTE3bl W TEOPUHM O TPOUCXOXKICHUH KH3HH, YeJOBEKa W
YeJIOBEYECKHX pac, O MPUYMHAX, MMOCIEACTBUAX U CIIOCOOaX MPEIOTBPALICHUS TI00aTbHBIX
W3MEHeHul B buocdepe;

YMEHHE  OCYHIECTBJIATh OCO3HAHHBI  BBIOOp Oynymed  mpodeccuoHambHOU
NESTeTbHOCTH B O0JIAaCTH OWOJIOTHH, OKOJIOTHH, TPUPOAONOIH30BAHUS, MEIUIIHHBL,
OMOTEXHOJOTUH,  IICUXOJIOTUH,  BETEPUHAPUH,  CEIbCKOTO  XO3SHCTBA,  MHIIEBOU
MPOMBIIIJICHHOCTH, YIIIYOJISATh NMO3HABATENIbHBIA HWHTEpPEC, HAIPaBJICHHbBI HA OCO3HAHHBIN
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BBIOOP COOTBETCTBYIOIIEH Mpodeccur U MPOJOJIKEHHE OMOJIOrHYecKoro oOpa3oBaHUs B
OpraHM3alusIX CpeHero NpohecCUuOHaIBLHOTO U BhICIIEr0 00pa3oBaHUs

Temaruueckoe mianuposanue 10 kiaace

Ne HaumenoBanue tem Kypca Kon-so | 0P

n/m 4acoB

1 OOMeH BEIIECTB U IPEBpaIlCHHE YSHEPTUU 6 https://resh.edu.ru/subject/5/
B KJIETKE

2 CtpoeHue U QyHKIIMH OPraHU3MOB 17 https://resh.edu.ru/subject/5/

3 Pa3MHOXKeHHE U pa3BUTHE OPraHMU3MOB 5 https://resh.edu.ru/subject/5/

4 CenexIius OpraHu3MOB 3 https://resh.edu.ru/subject/5/

5 broTexHOMOrus U CHHTETHYECKAsT 3 https://resh.edu.ru/subject/5/
Omoorus
HUTOI'O: 34

TemaTnueckoe mianuposanue 11 kiaace

Ne HaumenoBanue teM kypca Kon-so | 0P

n/m 4acoB

1 3aporxIeHUE U Pa3BUTHE 3BOTFOIIMOHHBIX 4 https://resh.edu.ru/subject/5/
npeACTaBICHUN B OHOTOTHH

2 MuKpo3BOIIONHS U €€ Pe3yJIbTaThI 14 https://resh.edu.ru/subject/5/

3 MakposBoronus 1 € pe3ybTaThl 6 https://resh.edu.ru/subject/5/

4 [MpoucxokaeHNE U pa3BUTHE )KU3HU HA 7 https://resh.edu.ru/subject/5/
3emie

5 [TpoucxosxaeHue YenoBeKa — 3 https://resh.edu.ru/subject/5/
AHTPOITOTEHE3
HUTOI'O: 34
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ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pElIeHUH KU3HEHHO BAXKHBIX COIMAIbHO-3TUUYECKUX, SKOHOMUYECKHUX,
9KOJIOTHUECKUX TPOOJIEM YEeTIOBEUeCTBa, a TAKXKE B PELUICHHH BOIIPOCOB
paIMOHaIBLHOTO IPUPOAOIOIF30BaHUA, B (DOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K IPHUPOJIE, OOIIECTBY, YETTOBEKY; O BKJIaJIe POCCUNUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX HCCIICTOBAHUSIX JKHBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHHE, W3MEpPEHUe, MPOBEACHUE
HaOMIONICHNH); CHOCO0aMHU BBISBICHHS W OLEHKH aHTPOINOI€HHBIX
WU3MEHEHUH B IIPHPOJIC.

YMenune BbIIBUI'aTh THUIIOTC3bI, IMPOBECPATH HX SKCIICPHUMCHTAJIbHBIMHA
cpenctBaMu, (GOpPMYyIHpys LeNb HCCIEIOBaHUS, aHAIU3HUPOBATH
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BBIBO/BI.

BbisiBIeHHEe 3aBUCHMOCTH  MEXJy HMCCIEIyeMbIMH BEIWYMHAMH,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHONOTHYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONME OWOJOTUYECKUE TEPMHUHBI M TOHSTHUS
(ku3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BHUJI, TOMYJISIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JTUCKPETHOCTh, CaMOpETyJIsIus,
CaMOBOCIIPOU3BENICHUE, HACJICJICTBEHHOCTb, H3MEHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BHUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMyHHTeTa [l
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonmoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS HSBOJJIOLUU, TCOPUA
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antporioreHe3a Y. Jlapsuna; Teopus Oumoreoreno3za B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CepepuoBa o0 nyrsix u
HampaBJIeHUsX 3BojroIuH, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUJICHHOTO HAacJIeIOBaHUsI TPU3HAKOB W HAPYIICHUS CUEIJICHUs
resoB T. MopraHa; roMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOU
u3MenunBoctd H.M. BaBunoBa; reHermueckoro paBHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (Muanumyma FO. Jlubuxa, sKonornueckor mupaMuibl 4uced,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

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

VYMmenue peiiaTb IMOUCKOBBIC OuoJI0ruYecKUe 3aJa4u,; BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBA3U MCKIAY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU 06LCKTaMI/I, mnmpoocccaMn M ABJICHUAMHU, JICJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHEC CXCMbl CKPCHIMBAHMA JIA PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPECHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUMIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3U  MEXJIY CTPOCHHEM U
(GyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKUBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; TalaMy KJIETOYHOIO LIUKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTaraMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢GeHOoTUNIOM U  (pakTopaMu Cpeapl OOUTaHUS;
IpoLeccaMi  JBOJIIOLMM;  JBIKYHIIMMHM CHUJIaMHM  QHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCHUCTEM U NPUCHOCOOIECHUSMH K HUM

OpraHu3MOB

YMeHue BBIIENITh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, IKOCUCTEM U
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PaCTCHUH,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEIEATEIHHOCTH, MPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOTHYECKUX
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mporeccoB: oOMeHa BemecTB (Merabonu3M), HWHPOPMAHMH W
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 5SMOpHUOreHe3a, MNOCTAMOPHOHAJIBHOIO  Pa3BUTHA,
pa3sMHOXKEHHUs, UHIUBHYyalbHOIO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTaOWIM3HPYIOLIETO, JBIXKYIIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPUYECKOro
BUJ000pa30BaHus; BIUSHUS JABHXKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OpraHu3MOB K cpene oOuTaHus,
4yepeOBaHMsl HANpaBICHUM 53BOJIOLUHU; KpPYroBOpOTa BELIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

CpopMUpPOBAaHHOCTh YMEHHUS BBIIETATH CYIIECTBEHHbIE MPU3HAKU
BHPYCOB, KIJIETOK IIPOKAapUOT M DYKapuUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO0 M DHEPreTHYeCKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPCHUS, Pa3BUTHI H
Pa3MHOXCHHUS, UHIUBHIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
00pBOBI 32 CyLIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OoOWTaHus, BIMASHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTpOl'IOl"eHHI)IX I/ISMCHGHI/Iﬁ B DKOCUCTEMaAX
CBOEHM MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIIECHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAHMS; EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHMS MPUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIeHHWBaTh WHQGOPMAIMIO OHOJIOTHYECKOTO
coJiepKaHUsl; MHTEPHPETUPOBATh ITUUECKHE ACIEKThl COBPEMEHHBIX
UCCIeIOBaHU B~ OWoNorMHM,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmarpuBath rJ100anbHbIe IKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO
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IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 11O
BHOJIOI'MH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

11

CoBpemeHnHast OMONOTHsl — KOMIUIEKCHasi Hayka. buoiornyeckue Hayku u
u3y4yaemble UMU TpoOsembl. DyH/IaMEHTaNbHbIE, PUKIIAHbIE U TTOUCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3nauenue Ouonoruv B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH
kapTuHbl Mupa. [Ipodeccun, cBa3anuble ¢ Ouonorueil. 3HaueHue OUOIOTUU B
MPaKTUYECKOU JIEITEIbHOCTH 4YEeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SICTBE,

IIPOMBILIUIEHHOCTH, OXPaHE IPUPOBI

1.2

JKuBble cucTeMbl Kak mnpeaMmeT wuszydeHus Ouosoruu. CBOWCTBAa KHUBBIX
CHUCTEM: E€IMHCTBO XHMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb,
CJI0’KHOCTh U YIOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCHPOU3BEICHUE, PA3IPAXKUMOCTh, UBMEHYMBOCTD, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aluyd SKMBBIX CHCTEM: MOJIEKYJISPHBIA, KJIETOUYHBIH,
TKAaHEBBIM, OPraHU3MEHHBIM, MOMYJISALHMOHHO-BUIOBOW, 3KOCHUCTEMHBIN
(buoreonieHOTHYECKHIT), OrochepHbIid. TIporecchl, MPOUCXOAIIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKH XKUBOTO. JKU3HBb Kak (hopMa CyIIeCTBOBAHUS

MaTCpruu

1.3

Mertoasl Ouonornueckoil Hayku. HaOmronenue, w3MepeHue, SKCIEPUMEHT,
cucTeMarusanmsa, MeTaaHann3. lloHgThe o 3aBUCHMONM W HE3aBHCHMOM
nepemeHHoil. [lnanupoBanue »skcnepuMenTta. IlocraHoBka u mpoBepka
runiote3. Hynesas runoresa. [lonsitue BoIOOpKHU U €€ q0cTOBEpHOCTH. Paszdopoc
B Ouonormyeckux JaHHBIX. OIlEeHKa JOCTOBEPHOCTH  TOJYYEHHBIX
pe3ynbTaToB. [IpUUMHBI UCKAaKEHUSI PE3yNbTATOB HKcHepuMeHTa. l[loHsTHe

CTaTUCTHYCCKOT'O TCCTA

KieTka xak Onostiornueckasi cucreMa

2.1

Knerka — cTpykTypHO-(QYHKLIMOHaNbHas enuHUNAa kuBoro. Mcropus
oTkpeiTus kietku. Paboter P. I'yka, A. Jlesenryka. Knerounas teopus (T.
[Bann, M. [lneitnen, P. Bupxo). OcHOBHbIE MMOJIOKEHHUS COBPEMEHHOMN
KJIETOYHOW TEOpUH.

Metoabl  MOJEKYJISpHOW M KIETOYHOH  OWOJIOTMM:  MHMKpPOCKOIUS,
xpomaTorpadus, anexkTpodopes, METO/]T MEYEHBIX aTOMOB,

muddepeHIranbHOe HEeHTPUPYTrHpoBaHUE, KYJIbTUBUPOBAHUE KIETOK

2.2

XHUMHYECKHUM COCTaB KIIETKH. MaKpo-, MHKPO- U YIBTPAMHUKPO3JICMCHTHI. Boga
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u e poJib KAaK pacTBOPUTENs, pEareHra, ydacTue B CTPYKTYPHUPOBAHHU
KJIETKH,  TeIUIoperyasiuuv. MuHepaibHble  BEUIECTBA  KJIETKH,  HUX
Ouosnoruueckas poiib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

buonornueckue mnonumepbl. benku. AMUHOKUCIOTHBIA COCTaB OEIKOB.
CtpykTypsl 6enkoBOi Moekyinbl. [lepBuuHas cTpykTypa Oenka, HemTHIHas
cBs3b. BropuuHas, TpeTuuHas, 4yeTBEpTUUHAs CTPYKTYphl. JleHaryparius.
CgoiictBa OenkoB. Kraccudukanus OenkoB. buomorndeckue ¢GyHKIUH
OenKoB.

VYrneBonabl. MoHOCaxapuibl, 1UCaxXapuabl, OJUTOCaXapuabl U MOJIUCAXAPHUIBIL.
OO0muii T1UIaH cTpoeHuss W (U3NKO-XMMHYECKHE CBOWCTBA YTJIIEBOJOB.
buonoruueckue GyHKIIUN YIIIEBOIOB.

Jlunmuaer. T'uapodriibHO-THAPOdOOHBIE cBOMcTBa. Kitaccudukanus JMImmIoB.
Tpurmunepuabl, pochonuuasl, BOCKH, cTepouabl. buonorndeckue GpyHkunn
murmuaoB.  OOmme CBOMCTBA OHOJOTHMYECKMX MeMOpaH — TEeKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK n PHK. CrpoeHune HyKJIEHHOBBIX KHCIOT.
Hyxneotuasl. I[lpunmun  xkommnementapHoctu. [lpaBunmo  Yapradda.
Crpykrypa IHK — nBoitnast cnupans. MecToHaxoxaeHne U OHOIOrHuecKue
¢byukun JJHK. Bunet PHK. @yakiuun PHK B kietke.

Crpoenue moisekynbl AT®. Makpospruueckue cBsizu B MoJekyiae ATO.
buonornueckne ¢yaknun AT®. BoccTaHOBIEHHBICE TIEPEHOCUUKH, WX
¢byukun B kinerke. CekBenuposanue J[HK.

CtpyktypHast Ouonorusi: OMOXMMHUYECKHE U OMOPU3NYECKUE HCCIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunel KJIETOK: dyKapHOTHYecKass U mpokapuoruyeckas. CTpyKTypHO-
(byHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotuueckoi kiaetku. Kierounast crenka Oakrepuil u apxei.
Oco0eHHOCTH CTPOEHUsl reTepoTPOPHON U aBTOTPOGHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojb MPOKapUoT B OMOIIEHO3AX.

Crpoenue ¥ pyHKIIMOHUPOBAHHUE dyKapUOTHUYECKOM KieTkH. [Inazmarnueckas
meMmOpana (mnasmanemma). CTpyKTypa IUIa3MaTHYeCKOd  MeMOpaHsbl.
TpancropT BemlecTB 4epe3 IUIa3MaTUYeCKyl0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBII
aKkTUBHBIA TpaHcropT). [lomynponunaemocts MemOpanbl. PaboTta HaTpuii-
KaJIMeBOTO HAcoca. OHJOIWTO3: MHHONUTO3, (HaromuTo3. IK30IUTO3.
Knerounas crenka. CTpykTypa U (QYHKIMHM KJIETOUYHON CTEHKH DPACTEHUH,
rpuboB.

I_[I/ITOHHaSMa. ]_[I/ITO3OJ'IB. HI/ITOCKCJ'IGT. I[BI/I)KCHI/IC OUTOIIJIa3MBI. OpFaHOI/I,Z[BI
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kiaeTkr. OpHOMeMOpaHHbIE OPraHOWABI KJIETKU: HJIOIIa3MaThyecKas CeTbh
(OIIC), anmapar I'osbpku, TH30COMBI, HX CTpOEHHUE U (PyHKIHU. B3aumMocBs3b
OJTHOMEMOpaHHBIX  OpraHouioB  KjieTku. CTpoeHue  IpaHyJspHOrO
perukyinyma. CUHTE3 PacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
['maaxuii (arpaHysspHbIN) 3HAOIUIa3MaTUYECKUd peTukyiayMm. CexkpeTopHas
¢ynkuus anmapara lompmku. TpancmopT BemiecTB B KieTke. Bakyomu
pactutenbHbIX KieTok. Kiierounblit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABIL.

Crpoenrie 1 QyHKIMU MUTOXOHAPHHA M muactuj. llepBuuHbIe, BTOPUYHBIC H
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3MPYIOUIMX JYKApHOT. XJIOPOIUIACTHI,
XPOMOIUIACTBI, JISUKOIIIACTHI BBICHINX PACTCHUH.

HememOpannble opranouzasl kietku CTpoeHHe M (QYHKIMH HeMeMOpaHHBIX
OpraHousioB KieTku. Pubocombl. MukpodunameHTsl. MpIeuHble KISTKH.
Mukpotpyoouku. Knerounsrit nentp. CTpoeHHe M JBH)KEHHE JXT'YTHKOB W
pecHrueK. MUKpOTpyOOUKH LUTOILIAa3MBbL. L{eHTpHOIIb.

Anpo. O6osnouka sapa, XpOMAaTUH, KapUOIIa3Ma, SAPBIIIKY, UX CTPOCHUE U
bynkunu. SnepHbiii 0enkoBbId MaTpuKe. [IpocTpaHcTBEHHOE PACIONOKEHHE
XpOMOCOM B HHTEp(a3HOM sizipe. benku xpomaTrnHa — THCTOHBI.

Knerounsle BxitoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHUOT

(pacTUTEnBHOM, )KUBOTHOM, TPUOHOI)

2.4

AcCUMWISILIVS U TUCCUMMIISILIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(HBINA U reTepoTpoHBIA. YdacTHe KUCI0poJa B 0OMEHHBIX
nporeccax. DHepreTuueckoe obecriedeHue kieTku: mnpespaiieHue ATD B
00MeHHBIX Tmporeccax. dDepMEeHTATUBHBIM XapaKTep peakiuil KJIETOYHOTO
Merabonu3ma. dDepMeHThI, UX CTPOCHHE, CBOWCTBA U MEXAHU3M JICUCTBHS.
Kodepmentsl. Otnuuns ¢GepMEHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB.
benku-aktuBaTOopsl M OCJKU-UHTUOMTOpPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIHI OT pa3Iu4HbIX (PAKTOPOB.

IlepBrUYHBIl CHHTE3 OpraHMYEecKuX BemecTB B kierke. dorocunre3. Ponb
XJIOpOIJIacTOB B mpomecce ¢orocuHTe3a. CBeToBas W TEeMHOBas (asbl.
[TponykTHBHOCTH (poTOCHHTE3a. BiusHue pa3znuyHbX (PaKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

XeMOCHHTE3. Paznoobpaszue OpPraHN3MOB-XEMOCHHTETHKOB:
HUTPUPHULIHUPYIOIIHE Oaktepuu, Kene300aKTepuH, cepobakTepuu,
BOJIOPOJIHBIE OaKTepUU. 3HAUEHHE XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxenus. IlpoaykTel OposkeHus M HX
UCIIOJIb30BaHUE YENIOBEKOM. AHa’pOOHBIE MHKpPOOPTaHU3Mbl KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENH OOJIe3HEH.
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AspoOHBIE OpraHU3MBI. Oransl JHEPreTHYECKOT0 oOMeHa.
[MoaroroButenbHBI d3Tan. [HMKOMU3 — OECKUCIOPOTHOE pACIICIUICHHE
TJIFOKO3BI.

Bbuonorudeckoe OKMCIICHUE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHAPHIA B
nporeccax — OMOJIOTMYECKOTO  OKucieHus.  Llukiamueckue — peakuuu.
OxucnurensHoe  ¢ochopunuposanue. IIpenmymiectBa a’poOHOTO  MyTH
oOMeHa BeEmIeCTB Tepen aHadpoOHBIM. D(PPEKTUBHOCTh IHEPrETHUYECCKOTO

oOMmeHa

2.5

Peakuuu marpuuHoro cuntesa. [IpMHIMI KOMIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO  CHHTe3a. Peanu3anus  HacleACTBEHHONM  HMHGOpMaLUU.
I'enernueckuii koj, ero cBoictBa. Tpanckpunius — maTpuuHblil cuate3 PHK.
[IpyHOMOBl  TPAHCKPUMNLMM: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIUIEIBHOCTD,
aCMMMETPUYHOCTh. TpaHcisinus u e€ sransl. Yyactue tpancnoptasix PHK B
OouocunTe3e Oenka. YcnoBus 6uocuntesa Oenka. KoaupoBanue aMHHOKHCIIOT.
Pons pubocom B OnocuHTe3e Oenka.

Opranuzanys reHoMa y MpOKapuoT M 3YKapuoT. Perynsauus akTUBHOCTH
reHoB y mpokapuot. ['umoreza omnepona (®. Kaxob, XK. Mano). Perynsuus
00OMEHHBIX IIPOIECCOB B KileTKe. KieTouHsbli roMeocTas.

Bupychl — HeksieTouHble OpPMBI KU3HU U OOJIUTaTHBIC Mapa3uThel. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOdaros.

BupycHsie 3a00eBaHus yenoBeKa, )KUBOTHBIX, pactenuii. CIIN, COVID-19,

COLHAJIBHBIC U MCIUITMHCKUC HpO6JI€MLI

2.6

Knerounslii nwmki, ero mnepuoasl u perynsuus. Hutepdasa u  muros.
Oco0eHHOCTH MPOIIECCOB, MPOTEKAMUX B HHTepPa3ze. [lonroroBka KieTku K
nenenuto. [IpecuHTeTndyeckuii  (MOCTMUTOTUYECKHI), CHHTETHYECKUH U
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TEPUO/Ibl HHTEP(DA3bI.

Marpuunsnii cunte3 JIHK — perumkanuma. IIpuanuner perumkanun JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBAaTUBHBI CHHTE3, AHTUIIAPAJLIECIBHOCTD.
Mexannsm pernkanuu JTHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl
U TeroMepasza. XpOMOCOMHBIN HaOOp KIETKM — KapuoTum. JlummoungHsiil u
rariou b HaOopbl XpoMocoM. ['omonornynsle Xpomocomsl. [losoBbie
XPOMOCOMBI.

Jenenune knetkn — muto3. CTaguu MUTO3a U IPOUCXOISALINE B HUX ITPOLIECCHI.
Tunsl Muto3a. Kapuoknnes n nutokuHes. buonorndyeckoe 3Hau€HUE MHUTO3A.
Perymanus murtoTnueckoro mnukia kiueTkd. [Iporpammupyemas KieTO4Hast
rubesnp — anomnro3s.

(DYHKI_[I/IOHaJIBHaH I'CHOMHUKA

Opranusm Kak OHoJIOrHyecKas cuctemMma
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3.1

OOHOKIJIETOUHBIE,  KOJIOHHMAJIbHBIE,  MHOTOKJIETOYHBIE  OpraHU3Mbl U
MHOT'OTKaHEBBIE OPTraHU3MBI.

@DopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrnojoe (BKJIOYas BEreTaTUBHOE) U
nojoBoe. Buapl 0Oecrnonoro pasMHOXKEHHs: I10YKOBAaHUE, CIOPYJIALUS,
¢dparmMenTanys, KJIOHUPOBAHHE.

[TonoBoe paszmuoxenue. IlonmoBeie kieTku, Wi rametsl. Meito3. Craauu
Meiiosza. [loBenenue xpomocom B Mmeiose. Kpoccunrosep. buonornueckuii
CMBICII M€HO03a M IIOJIOBOTO Ipouecca. Melo3 U ero MecTo B >KM3HECHHOM
LIUKJIE OPTaHU3MOB.

[IpenzaponsiieBoe passutue. I'aMmerorenes y »KuUBOTHBIX. [100BBIE JKEIE3BI.
OOpa3oBaHue W pa3BUTHE IOJIOBBIX KieToK. CrepmaToreHe3 M OOTECHE3.
Crpoenue nosoBbIX KieTok. OIIoJOTBOPEHHE U SMOPHOHAIBHOE pa3BUTHE
)KUBOTHBIX.  CrocoObl  OIUIOJIOTBOPEHMS:  HApy)KHOE,  BHYTpPEHHEE.
[TapreHorenes.

WunuBuyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craauum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsrymku). JpoGmnenue. Tumbsl  apobneHHs.
OcobeHHoCTH  JAPOONEHMST ~ MICKONMHUTAIOMIMX.  3apOJBIIIEBBIE  JIUCTKU
(racTpynsauusi). 3akjiagka OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JUCTKOB.
BzaumHoe BiMsHME wYacTeil pa3BHMBAIOIIErocs 3apoiblia (3MOpHOHANbHAs
UHIYKLUs). 3akjajJka IUlaHa CTPOEHMsI JKUBOTHOIO Kak  pe3yJbTar
UEepapXUYeCKUX B3aUMOJEHCTBUN TeHOB. BinsHue Ha 53MOpHOHaIBHOE
Pa3BUTHUE PA3TMYHBIX (PAKTOPOB OKPY’KAIOIIEH Cpe/Ibl.

Poct u pa3Butne x)uBOTHBIX. [locTaomOpuoHanbHbli mepuona. [Ipsmoe u
HenpsiMoe pas3BuTHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HadeHHE MPSIMOTO U HEMPSIMOIO
pa3BUTHA, HX PACIPOCTPaHEHHE B Npupone. TuUmbl pocTa KUBOTHBIX.
@akToppl  pEryJsilMM  pOCTa  JKUBOTHBIX W 4enoseka. Cragum
MOCTAMOPHUOHAJIBHOTO Pa3BUTHA Yy JKUBOTHBIX U uenoBeka. llepuopbl
OHTOTEHE3a YEJI0BEKA.

PasMHoeHne u pas3Butue pacteHuil. I'ameropur u cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHue cHop B Ipolecce Meiio3a.
l'amerorenes y pacrtenuil. OmIOIOTBOPEHHE M Pa3BUTHE PACTUTEIbHBIX
Oopranus3moB. J[BOWHOE  OIUIOJOTBOPEHHE y  IIBETKOBBIX  PAacCTEHHH.
OOpazoBaHue U pPa3BUTHE CEMEHU. MeXaHH3MBbl PETYJSIMA OHTOTeHEe3a y

paCTCHI/Iﬁ H ) KUBOTHBIX

3.2

I/ICTOpI/ISI CTaHOBJICHUSA MW Ppa3BUTUA TCHCTUKMU KaK HAYKH. OCHOBHBIC
T€HETUYECKHE MMOHATUSI U CUMBOJLL. 1" OMOJIOTMYHbBIE XPOMOCOMBI, AJJICJIIBHBIC

T'CHBI, AJIbLTCPHATUBHBIC NIPU3HAKH, JOMHUHAHTHBIM U pCI_ICCCI/IBHHﬁ IIpHU3HAK,
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TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTasl JIMHUS, THOPHUABI, T€HOTHUII, (HDEHOTHIL.
OCHOBHBIE METOABl TCHETUKHU: THOPHIOJIOTHUECKUN, IMUTOJIOTHYCCKUM,

MOJ'IeKy.]'ISIpHO-FeHeTI/I“IeCKI/Iﬁ

3.3

Monorubpuanoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKkoH
eanHOo00pa3us THOPHUIOB MEepBOro mokojeHus. [IpaBuiIo JOMUHUPOBAHUS.
Btopoii 3akon MeHnens — 3aKOoH pacuieryieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHUTHOTO CKpEIIMBaHuUs. [ MImoTe3a 4ucTOTh raMer.
Ananusupyroiee ckpeniuBanue. [IpoMexxyTouHbI XapakTep HacleJI0BaHMUS.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JIOMUHHUPOBAHUHU.

JurunbpuaHoe ckpemuBanue. TpeTuit 3aKkoH MeHens: — 3aKOH HE3aBUCUMOTO
HAcJeJOBaHUS  TPHU3HAKOB. LlUTONOrMYEeCKHEe OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBaHMUS.

CuenneHHoe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuenieHHoe
HACJIEI0BAHNE T€HOB, HAPYILIECHHUE CLEIUICHHUS MEXAYy reHaMu. XPOMOCOMHAas
TEOpHUs HACJICICTBEHHOCTH.

['eneruka noxa. XpoMOCOMHBIH MEXaHHM3M OIpEAESeHUs ojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN 1 rereporaMeTHbId noJl. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBaHue NnpuU3HAKOB, CUEIUIEHHBIX C
ITOJIOM.

I'enoTun xak nenoctHas cucrema. [lneiorpornus — MHOXKECTBEHHOE JIEMCTBUE
resa. MHOXECTBEHHBIN aiean3M. B3amMojeicTBHE HEaIENbHBIX I'€HOB.

Kommementapuocts. Onucras. [lonumepus

3.4

B3aumoneiictBue reHoTMma M cpeAbl Inpu  (GOPMHUPOBAHMM  (EHOTHUIIA.
M3MeHYnBOCTh PU3HAKOB. KayecTBEHHBIE M KOJIMYECTBEHHBIE IPU3HAKHA. Bubl
WU3MEHYMBOCTH: HEHACIIEICTBCHHAS U HACJIECTBEHHAS.

Monudukanonsass ~ U3MeHYMBOCTb. Pomb  cpeasl B (pOpMHPOBaHUU
Mo (pUKaMOHHON n3MeHunBocTH. HopMma peakiium nprsHaka. BapuanyoHHbIi
psan u BapuauuonHas kpusas (B. WMoranncen). CpoiicTBa Moau(pUKaOHHON
U3MEHYHBOCTH.

['eHoTnnyeckass M3MeHUMBOCTH. (CBOMCTBA T€HOTHNNYECKOW W3MEHYMBOCTH.
Bupl reHOTUITMYECKON U3MEHYHMBOCTH: KOMOMHATUBHAS, MYTallIOHHAS.
KomOunaTiBHas W3MEHYMBOCTh. Mei03 W TOJOBOM TMpoIlecC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. Pomb KOMOMHATHMBHOW HM3MEHUMBOCTU B
CO3/IaHMM TEHETUYECKOT0 Pa3Ho00pasus B Mpeenax OJHOrO BUA.

MyranoHHass HW3MEHYMBOCTb. Buapsl MyTanmi: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W MHJIYLIHPOBAHHbIE MyTauuu. SaepHele U
UTOIIa3MaTuueckre Myraunu. CoMaTHueckre U MosioBble MyTanuu. [IpuunHel

BO3HHMKHOBCHUS My’TaLIHfI. MyTar CHbl W WX BJIUIHUC Ha OPraHU3MBbI.
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3aKOHOMEPHOCTH MYTALIMOHHOIO IPOLECCA. 3aKOH I'OMOJIOTMYECKUX PSIOB B
HacseacTBeHHON u3MenunBocty (H.M. BaBunos). BHesaepHas u3MeHUNBOCTh

1 HAaCJICACTBCHHOCTD

3.5

Kapuotun denoBeka. MexayHapoaHas IporpaMma HCCIEAOBaHUS T€HOMA
yenoBeka. Meroapl HM3ydyeHHMsl TEHETHMKH YEJIOBEKA: IEHEAOMYECKU,
OJM3HELIOBLIH, IIMTOINeHETHYCSCKHIA, MOMYJISAIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIsIpHO-TeHEeTHYeCKUd.  COBpeMEHHOE  OMpeNeNICHUEe  TI'E€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHME, TE€HOTUIIMPOBAaHUE, B TOM UHCIE C
nomoinpio ITI[P-ananu3a. HacinencTBeHHble 3a00iieBaHUs YelIOBEeKa. | eHHBIE U
XpPOMOCOMHBIE ~ 0OJIe3HM  4eJoBeKa. bomesHm ¢ HacleACTBEHHOU
MPEAPACIONOKEHHOCTHIO. 3HadeHue MEIUIIMHCKON T'CHETHUKH B
MPEIOTBPALICHUM W  JICUEHUU TEHETUYECKUX 3a00JIeBaHMil  4YeJoBeKa.

CTBOJIOBBIE KIIETKHU

3.6

JloMecTukanus U ceneKuys. 3apoXkKIECHUE CEIEKIMU U JOMECTUKALUK. Y YECHUE
H.W. BaBunoBa 0 LeHTpax NpPOMCXOXKIEHHS U MHOrooOpasusi KyJIbTYpHBIX
pactenuil. Ponb cenexkuuu B CO3JaHUM COPTOB PAacTEHUM M MOPOJ >KUBOTHBIX.
Copr, mopoza, mramMm. 3aKOH TOMOJIOTMYECKMX PSJIOB B HACIECICTBEHHOU
u3meHunBocty H.M. BaBunosa, ero 3HaueHue 1j1st CEIEKIMOHHON padoThlI.
Metoapl celneKIMOHHON paboThl. VCKycCTBEHHBIH OTOOpP: MacCOBBIA U
WHIUBUIYAJIbHBIA.  OJTanmbl KOMOWMHAUMOHHOM  cenexkuuu. Vcnbitanue
npousBoauTeneil mo nmoromctBy. OT6Op MO I€HOTHIY € HOMOILIBIO OLIEHKH
(eHoTHIa NOTOMCTBA M OTOOP MO TeHOTUITY C omolibio aHanu3a JJHK.
HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJEKIMOHHOM  paboThl.
PagpanvoHHBIE M XMMHMYECKHMM MyTareHe3 Kak HWCTOYHMK MYTalud y
KyJBTYPHBIX (popM opranuzMoB. Vcronab30BaHNE TEHOMHOTO PelaKTUPOBAHMS
U MeTofioB pekoMOuHaHTHBIX JIHK anms mosmyueHHs MCXOIHOTO Marepuana
JUISL CEIeKIUH.

[Tonyuenne nomumuionioB. BHyTpuBumoBas rubpunuszanus. bimskopoacrseHHoe
CKpellMBaHue, W1 MHOpuAMHT. HepoicTBeHHOe CKpelrBaHue, Wil ayTOPUINHT.
I'ereposuc u ero npuuunsl. Vcnons3oBanue rereposuca B cenekiun. OtaanéHHas
ruOpum3anus. [Ipeononenne OGecruionusi MEXBHIOBBIX THOPHIOB. JlocTrkeHMs

CEJIEKIIMY PACTEHUH U AKUBOTHBIX

3.7

OOBEKThl, HCHONb3yeMble B OHMOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBBIE
KyIbTYpbl, = MHUKPOOPTaHM3MBL, = HMX  XapaKTepUCTUKA.  TpaaunroHHas
OMOTEXHOJIOTHS: XJieOomeyeHne, MOJIyYeHHEe KHCIOMOJOYHBIX IPOIYKTOB,
BUHOzAEMME. MukpoOuonorndeckuii cunte3. OOBEKTHl MUKPOOMOIOTHYECKHX
texHojoruid.  IIpom3BoacTBo  Oenka, aMHMHOKHMCIOT U BHUTaMHHOB.

HckyccTBEeHHOE — OIUIOAOTBOpEHHE.  PeKOHCTpyKums — AWLIEKIETOK U
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KJIOHUPOBaHUE KUBOTHBIX. METO/ TpaHCIIAHTALIUY SIIEP KIIETOK.

XpOMOCOMHAsi M TEHHas WHXeHepusa. LVICKyCCTBEHHBIM CHHTE3 I€Ha U
KoHcTpyupoBanue pexkomMOuMHaHTHBIX JIHK. JlocThkeHus W MepCreKTHUBBI
XPOMOCOMHOM ¥ TeHHOW UH)XeHepuH. MeaunuHckue OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIECTOK

Cucrema n MHOFOO6pa3I/I€ OpPraHu4€CcKOro Mmupa

4.1

buonornmueckoe  pasHooOpasue  oprann3MoB. CoBpeMeHHas cHCTeMa
oprannyeckoro mupa. IlpuHnuns!l kinaccudukamuu opranu3MoB. OCHOBHEIC
CHCTEMaTHYECKHE TPYIITBI OPTraHU3MOB.

OCOOEHHOCTH CTPOCHUS M )KU3HEEATEIBHOCTH OJJHOKIETOYHBIX OPTaHH3MOB.
Bakrepun, apxeu, OIHOKJIECTOYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH,
apyrue npotuctbl. KomoHuanbHble OpraHu3Mbl. [IBIKEHHE OTHOKIIETOYHBIX
OpraHu3MoB:  amEO0OMaHOE, IKTYTHKOBOE, pPECHHYHOe.  3ammra y
OAHOKJICTOYHBIX OpraHru3MoOB. PaBI[pa)KI/IMOCTI) y OJHOKJICTOYHBIX

Opranu3moB. TakcHcChl

4.2

MHorokiieTounble  pacTeHus. B3auMocBA3p 4acTeil  MHOTOKJIETOYHOIO
opraHu3ma. TkaHM, OpraHbl W CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranu3ma. OpraHu3Mm Kak eauHOe I1ejoe. TkaHu pacTeHuid. Tumel
pacTUTENbHBIX  TKaHEW: oOpa3oBaTelbHasi, IOKPOBHAs, IPOBOMASINAS,
OCHOBHas, MexaHuueckas. OcoOeHHOCcTH  cTpoeHUs, (QyHKUUH U

PacCIIOJIOKCHUA TKaHEH B OopraHax paCTeHI/Iﬁ

4.3

BereraruBHple M TreHepaTHMBHBIE OpraHbl pacTeHud. DYHKIUU OpPraHOB M
cuctem opraHoB. Kapkac pactenuil. J[BUkeHHE MHOTOKJIETOYHBIX PACTEHUMN:
TponMu3Mbl U HacTUH. [loromenue BoAbl, YIIEKUCIOrO ra3a U MUHEPaIbHBIX
BEIIECTB pacTeHusiMu. [[pixanue pacrenuit. Juddysus ra3zoB yepes
MIOBEPXHOCTh KJIETKH. TpaHCIIOPTHBIE CUCTEMBI pacTeHul. Beinenenue y
pacTeHHMi. 3amuTa y MHOTOKIETOYHbIX pacreHui. Kyrukyna. Cpencrtsa
MIaCCUBHOU U XUMUYECKOH 3a1UThl. DUTOHIUBI.

PaznpaxxuMocTs U peryinanus y Opraiu3MoB. Pa3apaxuMoCTs U perymisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroOKJIETOYHbIE KUBOTHBIE. B3anMOCBs3p 4YacTeld MHOTOKJIETOYHOI'O
opraHui3ma. TKaHI/I, Opraibl M CHUCTEMBI OpPraHoOB MHOTI'OKJIECTOYHOI'O
opranu3zma. OpranusMm Kak eauHoe nenoe. ['omeocrtas. TkaHM KUBOTHBIX U
YyesnoBeKa. THMbl KUBOTHBIX TKAHEW: OJIUTENMAJbHAS, COCIUHUTEIbHAS,
MbIleyHass, HepBHas. OCOOCHHOCTH CTpPOCHUS, (QYHKIUN U PaCHOJIOKEHUS

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKaA

4.6

Opl" aHbl W CHCTCMbI OpPTraHOB JKUBOTHBIX. cD}’HKI_II/II/I OpraHoB MW CHUCTCM
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opranoB. Omopa Tena opranu3MoB. CKeNneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHblil 1 BHyTpeHHU ckeneT. CTpoeHue u
THUIIbI COEIMHEHUS KOCTEH.

JIBuKEHME MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue >xuBoTHBIX. I[IuTaHme
IIO3BOHOYHBIX JKMBOTHBIX. /JIpixaHue >kuBOTHBIX. KoxHOE JbIxaHue.
KabepHoe 1 1€rouHoE pIXaHUE.

JIpIXxaHue MO3BOHOYHBIX JKMBOTHBIX. DBOJIIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JNETKUX TI03BOHOYHBIX JKUBOTHBIX. JIpIXaTellbHas cHCTEMa 4YEJIOBEKa.
MexaHn3M BEHTWIALMM JIETKMX Y ITUL M MICKONMUTAKOWUX. TpaHcropt
BEUIECTB y OPraHu3MOB. TpaHCIOPT BELIECTB Yy KUBOTHBIX. KpoBeHOCHas
cuctemMa U €€ opraHbl. KpOoBEeHOCHass CHCTEMa I1I03BOHOYHBIX JXHBOTHBIX.
Kpyru  kpoBooOpaiieHusi.  DBOJIOLMOHHBIE  YCIOXHEHUS  CTPOCHMS
KPOBEHOCHOM CHUCTEMBI I03BOHOYHBIX )KMBOTHBIX. BblZieieHne y OpraHu3MoB.
Boigenenue y xuBoTHbIX. CoKkpartutenabHble Bakyonu. OpraHbl BbIICJIEHUS.
CBs3p 1IOJIOCTH TEJla C KPOBEHOCHOM M  BBIACIUTEIBHON CHCTEMaMH.
Beinenenue 'y 1O3BOHOYHBIX JKMBOTHBIX. 3alllMTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKPOBBI ¥ UX POU3BOAHBIE.

Pazppaxumocts U perymsiuMs |y opraHusmoB. PasznpaxumocTts y
OJIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3gpaxumMocTes M perymsinus y
MHOT'OKJIETOYHBIX paCTeHUN. POCTOBBIE BelleCTBa U X 3HAYCHHUE.

HepBHass cucrtema wu pediekTopHas peryiasmuss y MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cucremMa m e€ oTAenbl. DBOIIOLMOHHOE YCIOKHEHHE
CTPOEHHS HEPBHOM CHCTEMBI Y )KHUBOTHBIX.

Pa3pabotka anroputmMoB U nporpamm A 3(PpPeKTUBHON (YHKIIMOHATBHOU
QHHOTAallMM  TEHOMOB, TPAHCKPUITOMOB, IPOTEOMOB, MeTabOIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLC

5.1

Opransl W CHCTEMBl OpraHoB 4enoBeka. OTaenbl TOJIOBHOTO MoO3ra
MO3BOHOYHBIX KHUBOTHBIX. Pedrexkc u pednexropnas nyra. besycnoBHble u
ycioBHbIe pediiekchl. ['ymopanpHash perynsiius W SHIOKPUHHAS CHCTEMa
JKUBOTHBIX W 4eJioBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI U WX TOPMOHBI.
JelictBue TOpMOHOB. B3aMMOCBsSI3b HEPBHOM UM JIHIAOKPUHHOW CHCTEM.
lNunoranamo-runodusapuas cucrema. Pednexc u peduekTopHas gyra.

be3ycioBHbIE U yCIIOBHBIE pe(IIEKCHI

5.2

3ammra opranu3ma ot 6osesHel. IMMmyHHas cucrema yenoBeka. KieTounslii
U TYMOPaJIbHBII UMMYHUTET. Bpoxk1€HHBIN, MPHOOPETEHHBIN crieruduyecKkuit
UMMYHHUTET. Teopusi KJIOHAIbHO-CeNIeKTUBHOrO uMMyHHUTeTa (I1.Dpnux,

®.M.bepuer, C.Tonerara). BocnanuTenbHble OTBETBHI OpraHu3MOB. Poub
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BPOXKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

5.3

KpoBenocHas cucrema u e€ opransl. Cepjlie, KpOBEHOCHBIE COCY/IbI U KPOBb.

Kpyru xpoBooOpaienus. Pabota cepaua u e€ perymismus

5.4

Hpixanne uyenoBeka. Juddy3us ra3oB dYepe3 IMOBEPXHOCTh  KIIETKH.
JpixaTenpHas cucTteMa 4elioBeKa. JlpIxaTenpHass NMOBEPXHOCTh. Perymsanus

IbIXaHus. JprxaTeabHbIe 00bEMBI

5.5

[IumeBapurenbHas cucrema yenoBeka. OTIenbl MUIIEBAPUTENBHOIO TPAKTA.
[InmeBapurenpHble  Kene3bl. BHYTPUIIONOCTHOE Y BHYTPHUKIIETOYHOE

IMUIICBapCHUEC

5.6

[ToxpoBbl M ux npousBoanble. Opranbl BbiaeneHus. I[louku. Ctpoenue u
¢ynkunonupoBanue HeppoHa. DuubTpanus, Ccekpeuus U oOpaTHOe
BCachlBaHME KaK MEXaHM3Mbl paboThl OpraHoB BblieneHus. OOpa3oBaHue

MOYH Yy YCIIOBCKa

5.7

,Z[BI/DKGHI/Ie yeJIoBeKa: MbIIeuHas cucteMa. CKeJIeTHBIE MBIIINBI 1 UX pa60Ta.

CTpOCHI/IC U TUIIBI COETMHEHUS KOCTEH

Teopus 3Bomtonuu. Pazsutue xu3Hu Ha 3emiie

6.1

OpomtouuonHas Teopus Y. JlapBuna. IIpeanoceliky BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBroKkymiue cuiibl 3BooLMK BUAOB 10 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pa3MHOXEHHS OpraHW3MOB, HACJEICTBEHHAs HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetndeckoi Teopun HBomonnn (CTD). Heltpanbhas
teopusi sBoitonru. COBpEeMEHHasl SBOJIONMOHHAS OuoyiorHs. 3HaueHue
HBOJIIOLIMOHHOW TEOpHUH B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI

MHpa

6.2

[Honynsmus kak sneMeHTapHasi equHuIa 3BOONUH. COBpEMEHHbIE METObI
OLICHKH T€HETUYECKOro pa3HooOpa3usi U CTPYKTYphl nomyisuuil. M3amenenue
reHooHJa MONYJISIIMUA KaK 3JIEMEHTApHOE 3BOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHerudeckoro paHoBecus [x. Xapau, B. BaituGepra.

DOneMeHTapHble (DAKTOPHl (ABMKYIIUE CHUJIBI) SBOMIONUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHuuBOCTh. [lpelid reHoB — ciywaiiHble
HEHAIpaBJICHHbIE M3MEHEHHUs 4YacToT aiesneid B momymsauusax. ODddexr
ocHoBarens.  Murpanuu.  M3omauus — momynsuuil:  reorpaduueckas
(mpocTpaHCcTBeHHast), Oroaoruueckast (pernpoyKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBisitonmii  ¢akrtop 3Boironuu. Dopmbl
€CTeCTBEHHOr0 O0TOOpa: MABIKYLIUH, CTaOMIM3UPYIOIUH, pa3phIBAIOLIHIA

(mu3pyntuBHbIH). [TonoBoit oTOOD.
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[IpucrnocobIeHHOCTh ~ OPraHM3MOB KAk  Pe3ylbTaT  MHUKPOIBOJIOLHUU.
Bo3nukHoBeHHE  MPHUCTIOCOONIEHHH y  OpraHu3MoB. ApomMopdo3sl U
UIMO0ATaN TAllUH. [Tpumepst HPUCTIOCOOTICHUI y OpraHU3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHN3MOB.

Bun, ero xpurepum u crpykrypa. BupooOpa3zoBaHue Kak pe3yJbTaT
MHUKPOABOJIOIMH. M30msmmst — kitoueBoit GaxTop BumgooOpasoBanus. [lytu u
CIIocoObI BHJ1000pa30BaHMUs: AJUTONATPHIECKOE (reorpaduueckoe),
CHMITaTPHUYECKOEe  (IKOJIOTHUECKOE), «MTHOBEHHOE»  (TIOJIMIUIONAM3ALNS,
ruOpuau3anys). JuTenbHOCTb HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponb 3BOIIOIIMOHHOM OHONOTHH B pa3padOTKE HAYYHBIX METOIOB COXPAHCHHS
O6nopa3zHooOpazusi. MUKpPOIBOJIONHS M KOIBOJIOLUS MAapa3sUTOB M UX XO35EB.
Mexanu3mbl  (HOPMUPOBAHHUS YCTOMYMBOCTH K AHTHOMOTHKAM H CIOCOOBI

0OpBOBI C HEl

6.3

Metonbl  HM3y4eHHST  MaKpOABOJIONHMH. [lalcOHTOJIOTHYECKUE  METOJIbI
u3ydeHust sBomonud. llepexomnsie (GopMbl U QHUIOTEHETHYECKHE PSIIbI
OpPTraHU3MOB.

buoreorpaduyeckue metroasl uizydeHus sBomonuu. CpaBHeHue ¢GIoOpsl U
¢dayHbl MaTepuKkoB U OCcTPOBOB. buoreorpaduueckue odnactu 3emau. Buabl-
SHACMUKHU U PCIIMKTHI.

OMOPHOJIOTHYECKHE W CPABHUTEIHLHO-MOP(OIOTUICCKHE METOJIBI M3YyUeHUs
IBOJIIOIUH. ['€HETHUECKUE MEXaHU3MbI JBOJIIOIUN OHTOTCHE3a M IOSBICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE U aHAJOTHYHBIE OpTaHbI.
PYHI/IMGHTapHBIG OpTraHbI n aTaBU3MBI. MOJ'ICKy.]'IprHO-FeHeTI/I‘ICCKI/IC,
OMOXNMHUYECKHE n MATEMATHUYCCKUEC METOABI HU3y4uCHUA J3BOJIFOIINHA.
['omonoruynsie TeHBI. CoBpeMeHHbIE METO/TBI MOCTPOCHHUS
(UITOTEeHETUYECKUX JIEPEBHEB.

XpOMOCOMHI)IC MyTalluy U 3BOJIIOIIHUA T'CHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBMIiIa) HBONMIOIMK. HeoOpaTUMOCTh IBOIIOIHH.

AI[al'ITI/IBHa}I paauanuysi. HepaBHOMepHOCTL TEMITIOB 3BOJIFOITUH

6.4

Hayunble rumotessl NPOUCXOXKIEHUS JKU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmuda.  JloHaydHble  TPEACTAaBICHHS O  3apOXKIACHUHU  KU3HU
(kpeaninoHu3M). [Umore3a MOCTOSHHOTO CaMO3apPOXKACHUSI >KU3HU U e
onposepxkenue oneitamu @D. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHNE )KU3HU U aCTPOOUOIIOTHSI.

OcHOBHEBIE JTAIIbI HEOPraHUYeCKOM IBOJIIOIHU. [Inanerapnas
(reomoruyeckasi) SBONIONUSA. XUMHUYECKash IBOMIONUA. AOHOTCHHBI CHHTE3

OpraHMYECKUX BelecTB u3 Heopranudyeckux. OmbiT C. Mwmnepa u I'. IOpu.
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Obpa3oBanue mnonumepoB U3 MoHOMepoB. KoamepBarnHas rumore3za A.U.
Onapuna, runore3a mnepBuyHoro OymboHa JIk. XonnmeliHa, TeHETHYECKas
runote3a . Mémnepa. Pubo3umer (T. Yek) m rumoreza «vupa PHK» V.
['un6epra. opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.
Hctopusa 3emnu u MeToasl €€ u3ydeHus. Mckonaemple OpraHu4ecKue OCTaTKHU.
['eoxponomnorus u e€ Meroapl. OTHOCHTENbHAs U a0COIIOTHAS T€OXPOHOIIOTHS.
['eoxpoHonOrMUecKast Kaja: 30Hbl, 3pbl, IEPUOBL, FTOXH.

HavanbHble sTanbl opranudeckoil sBosrouuu. [losBiieHME U 3BOMIOLUS
NEPBBIX KIETOK. OBOMIONMSA MeTabonu3ma. BoO3HHMKHOBEHHE MEpBBIX
skocucteM. CoBpeMeHHbIE MHUKPOOHBIC OHMOIUIEHKH KaK aHAJIOr TEPBBIX Ha
3emiie coobmecTB. CTpoMaToaUThL. [IpOKaproThl U 3YKapUOTHI.
[Tpoucxoxaenue sykapuoT (cuMOUOTeHe3). DBOIIOIMOHHOE MTPOUCXOKIACHUE
BUpYycOB. IIponcxoxieHne MHOTOKJIETOYHBIX OpPraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl SBOJIONUHU BHICHIUX pacTeHud. OcHOBHBIE apoMOpdo3bl
pacteHuii. Beixon pacrenuit Ha cymy. [losiBlieHHe CHOpPOBBIX pacTeHUM U
3aBoeBaHne UMM cymu. CemeHHble pacteHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHuM.

OcHOBHBIE STambl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpdo3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB  — TOSIBICHHE
coBpeMeHHbIX TumoB. IlepBble xopaoBble kHBOTHblE. JKU3HB B BOJE.
OBoironuss  MO3BOHOYHBIX. [Ipoucxoxkaenne ampuOuil W pENTHUIMMA.
[TpoucxoxaeHue MIeKonUTarOIMX W nTul.  llpuHnun — xkirodeBoro
apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMH M TO3BOHOYHBIMH KUBOTHBIMH
CyIIN.

Pa3Bute xu3HM Ha 3eMie IO 3paM U IEpUOJaM: apXel, MpOTEpO30H,
najneo3oi, Me3030H, KaifHO30il. OOmas xapakTepucTHkKa KiIMMaTa M
reoJIOTHYecKHX rnpoieccoB. [losBieHne u pacuBeT XapaKTepPHbIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCJIOBUS U BIMSHHE Ha Ta30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMMpPaHUSI — DKOJIOTMUECKHE KPU3HCHI mpouuioro. IIpuunnsl n
CJIEICTBUSI MAacCOBBIX BbIMHMpaHUN. COBpPEMEHHBIN DKOJIOTMUECKUN KpHU3HC,

€ro 0COOEHHOCTH

6.5

Paznensr u 3amaum aHTpomosoruu. Metonsl anTporojorud. CTaHOBJICHHUE
MPEACTABICHUN O NPOUCXOXKIEHUU ueroBeka. COBpeMEHHbIE Hay4YHbIE
TEOPHH.

CX0ACTBO YeJIoBeKa C KUBOTHBEIMHM., CHCTEeMaTHYECKOE MOJIOJKEHUE YeJIOBEKa.
CBuzeTenbCTBA CXOACTBA UEIOBEKAa C JKHUBOTHBIMH: CpPaBHHUTEIHHO-

Mophoornueckue, IMOPHUOIIOTUYECKHE, (bU3HO0IOr0-0MOXUMHIYECKHE,

41




noBeneHyeckue. OTiMuus YenoBeKa OT JKHUBOTHBIX. [IpsAMoxokineHue u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPO
CUTHAJIbHOU CHUCTEMBI.

JBwxkymme cuibl (GpakTophl) aHTPOIIOTEHE3a: OMOJIOTHYECKUE, COLMAIIbHEIE.
CooTHoleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaguU AHTPOIIOrE€HE3a. ABCTPAJIONMUTEKH — JBYHOTHE MpEIKU
moaeil. YenoBeK ymenblii, MepBble M3rOTOBICHUS OpyAud Tpynaa. Yemnoek
NPSMOXOJISAIIMNA U TIEPBBIA BBIXOJ JrOAeH 3a mpenenbl Adpuku. Yemosek
reienb0eprekuii — o0 MPeIoK HeaHAePTAIBCKOTO YEIOBEKa M YeIOBEKa
pa3yMHOro. YenoBeKk HEaHIEPTAIbCKUN KAK BUJ JIFOACH XOJIOJHOIO KIUMaTa.
YenoBek pa3yMHBIH COBPEMEHHOIO THIIA, JIEHUCOBCKHUI YENOBEK, OCBOCHUE
KOHTHHEHTOB 32 mpenenamu AQpuku.

OBOJIOLMUS COBPEMEHHOIO 4ejoBeKa. ECTeCTBEHHBIM OTOOpP B HOMYJSLMSIX
yenoBeka. MyTanMOHHBIM nporecc u  noiauMopdusm. [lonmymsunoHHbIE
BOJIHBI, JApeiid reHoB, murpauus u <«3h(eKT ocHoBaTels» B MOMYNSLMIX
COBPEMEHHOT0 YeJIOBeKa.

Yenoseueckue pacel. Ilonsatue o pace. bosbimme pacel: eBporeongHas
(eBpa3uiickasi), aBCTpaJIO-HErpouaHas (PKBaTOpUAIbHAs), MOHTOJIOUIHAS
(asmarcko-amepukaHckas). Bpems u myTu pacceneHus: 4yeiaoBeka Io TUIaHeTe.
EnunctBo denmoBeueckux pac. HayuHas HECOCTOSTENBHOCTh pacu3Ma.
[IpucnocoOneHHOCTh YeoBEKa K Pa3HBIM YCIOBHUSM OKPYKAIOLIEH CpEelbl.
Bnusnue reorpadguueckoit cpenpl U aApeida TeHOB Ha MOPQOJIOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

ODKOCHUCTEMEI U MMpuUCymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTUH C IPYTMMH HayKaMHU.
Mertonpl 3xonoruu. IloneBele HaOmoAE€HUA. DKCHEPUMEHTHl B 3KOJOTHU:
MpUPOJHBIE U JabopaTopHble. MojaenupoBaHHe B 3KOJIOTHH. MOHHTOPHUHT

OKpYKAroIIel Cpe/bl: TOKATbHBIN, pErHOHANBHBIN U TI00aTbHBIH

7.2

Okojnoruyeckue (akTopbl U 3aKOHOMEPHOCTH MX JeicTBus. Knaccudukanus
HKOJIOTMYECKUX (DaKTOpOB: aOWOTHYECKHE, OMOTHYECKHE, aHTPOIIOTE€HHBIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS H3Kojoruueckux (akropos. IIpaBumiio
muHuMmyma (K. Ilnpenrens, 0. JInbux). TonepaHTHOCT. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue @axtopel. CBeT Kak 3kojormueckuil ¢akrop. JlelictBue
pa3HBIX YYacTKOB COJIHEYHOI'O CIEKTpa Ha OPraHu3Mbl. OJKOJIOIMYECKHE
IPYNIbl PaCTEHUN U KMBOTHBIX IO OTHOILEHUIO K CBeTy. CUTHaiIbHas poJib
ceera. DoTonepuoausm.

Temnepatypa kak okosorndeckuil Qaxrtop. JleiicTBue TemmepaTypsl Ha
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opranu3Msl. [IofkunoTepMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHbIE
Y CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocts kak dkonorumueckuid ¢akrtop. IlpucmocoOnenust pacteHud K
noJiep>KaHuio BoAHOro Oananca. Knaccudukanys pacTeHuit o OTHOLIECHHUIO K
BoJie. [IprcriocobeHust JKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, IOYBEHHAas,
IyOMHHAs TOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. OU3HKO-XUMHUYECKHE
0COOCHHOCTH cpejl 0OuTaHus opraHu3MoB. [IpucnocobieHusi opraHu3MoB K
YKU3HU B Pa3HbIX cpeax.

buonornueckue putrmbl. BuemHue u BHyTpeHHUE pUTMBL. CyTO4YHBIE U
roguyuble  pUTMbL.  [IpHUCrOCOOIIEHHOCTh  OpPraHu3MOB K  CE30HHBIM
WU3MEHEHUSIM YCIIOBUM KU3HMU.

Kuszuennole ¢opmbl opranuzMoB. Ilonstue o Jku3HeHHON (opme.
JKuznennole QOpMBI pacTEHUN: JEpeBbs, KYCTApHUKH, KYCTapHHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (POPMBI JKMBOTHBIX:
TUAPOOUOHTHI, T€OOHOHTHI, adpOOHOHTEI. OCOOCHHOCTH CTpOEHHS W 00Opasza
JKU3ZHHU.

buoTtndeckue dakropbl. Buasl OMOTHYECKHUX B3aMMOJCHCTBHI: KOHKYPEHIIHS,
XUIIHAYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepanus,
MYTYaJu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3anmoaeiictBus (Tonudeckue, Gpopuueckue, padbpudeckue).
3HaueHue OMOTHYECKUX B3aUMOJICUCTBUMN AJIs CYIIECTBOBAHMSI OPTaHU3MOB B

cpeae oOuTaHuUs. HpI/IHI_II/IH KOHKYPCHTHOI'O NCKIIFOYCHUA

7.3

DKoJOTn4YecKue XapaKTEPUCTUKU MO YJISILIAH. [Honymsanmst KaK
Ouonoruueckass cucremMa. Poilb HEOJHOPOIHOCTH Cpenbl, (PU3MUECKUX
OappepoB U ocoOeHHOCTeM  Ouonoruu BUAOB B (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOM  CTPYKTYpbl — nomyisinuil. OCHOBHBIE — IIOKa3aTelu
MONYJISILMNA: YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl W IOJOBas CTPYKTYpa,
POkK1aeMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMSL.

Okojorudeckas CTpykTypa nonyiasinuu. OIeHKa 4YHCICHHOCTU MOIYJIALHH.
JInHaMuKa MOMyJsAUU U e€ peryisanys. buoTu4ecKkuii MoTeHIUa MOYJISALUH.
MopenupoBaHnue JAWMHAMUKH HONyJasnUd. KpuBble pocTa YHCIEHHOCTH
nonyasanuy. Kpusble BBDKMBaHUA. Perysiius 4ucieHHOCTH NOITYJISIUI: pOJIb
(GakTOpOB, 3aBHCALIMX W HE 3aBUCALIMX OT IUIOTHOCTH. ODKOJOTMYECKHE
cTpareruu BUoB (I- u K-ctparerun).

[TonsiTue 00 sKkojormueckod Huime Bujga. Mectoobutanue. MHoromepHas
Mozelb dKkosornueckor Humu JIx.M. XaruuHcona. PazMepsl 3K0JIO0rM4eCcKOin

Huiy. [loTeHnuanpHas u pCain30BaHHAsT HUIIU.
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Bun xak cucrema nomynsauui. Apeansl BUAOB. Buiael M uX KU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEJIEHUS U  MUIpAlMil  KUBOTHBIX.

buonornyeckne nHBa3uN YY>XKECPOOHBIX BUI0B

7.4

CoobmectBa opranu3MoB. buomenoz u ero crpykrypa. CB3m MeEXIy
OpraHm3MamMu B OHOIICHO3e. DJKOCHUCTeMa Kak OTKpbITas cuctema (A.Jlx.
Tencnu). @yHKUMOHAIBHBIE OJOKM OPraHU3MOB B 9KOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu u ceTu.
AbuoTtnueckue 610ku 3kocucteM. [1ouBbI U MBI B 3KocucTeMax. Kpyrosopor
BELIECTB U [TIOTOK SHEPIUU B IKOCUCTEME.

OcHoBHBIE  TIOKa3aTeNM  JKOCHCTEMBL.  bumomacca W NpOLyKUUS.
DKoJornyeckre nupaMuibl ykces, 6MoMacchl U SHEPIUu.

HanpagneHnHble 3akOHOMEpPHBIE CMEHBI COO0IIECTB — cyKlieccuu. [lepBuuHble u
BTOPUYHBIE CYKLECCUM U HUX NPUYMHBL. AHTPONOI€HHBIE BO3JEHCTBUS Ha
cykueccuu. KnmmakcHoe coobmectBo. buopasHoobpasue u  moNHOTa
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILIECTB.

[TpuponHbie 3K0CHCTEMBI. AHTPOIOI€HHBIE 3KOCHCTEMBL. ATPOIKOCHCTEMA.
ArponeHo3.  Paznuuus  Mexay ~— aHTPONOr€HHbIMH U NPUPOJHBIMU
9KOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHblE KOMIIOHEHTHI ypOoskocucteMm. l'opojckas
¢dnopa u dayna. CunanTponm3anus ropoickoi (aynsl. buonormdeckoe u
XO035IICTBEHHOE 3HAYCHHE arpo3KOCUCTEM u ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJEHCTBHI OpPraHU3MOB B
HKOCUCTEMAX.

[lepeHoc o2HepruM M  BEIIECTB MEXAY CMEXKHBIMU JIKOCHCTEMAMH.
YCTONYMBOCT OPraHW3MOB, IONYJSALMA M OKOCHCTEM B  YCIOBHAX

C€CTCCTBCHHBIX U aHTPOIIOI'CHHBIX BO3/ICHCTBUI

7.5

buocepa — oOmennanerapuas oOoyiouka 3emiH, TJe CYIIECTBYET WU
cyliecTBoBasia Xu3Hb. YueHue B.M. Bepnanckoro o 6mochepe. Obmactu
6uocdeps! u e€ cocran. XKupoe BeliecTBo OMochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cylecTBOBaHUs Ouocdeprl. OcobeHHOCTH Omochepsl Kak
mo0anbHOM  dKOCcHCTeMBbl. JlMHAMUYecKoe paBHOBecue B  Ouocdepe.
KpyroBopotsl BemiecTB M OHOr€OXMMHUYECKHE IHUKIBI (YrJiepoja, a3oTa).
PurmuuHOCTS siBIEHMIT B Onocdepe.

3onanpHOCTh OMocheprl. IlonstTre o Omome. OCHOBHBIE OWOMBI CYIIU:
TYHJ[pa, XBOWHBIC Jieca, CMEIIaHHBIE W IMUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTHIHHW, TPONHMYECKHE  Jieca, BBICOKOTOphsi.  Kummar,
pacTUTENbHBINA U )KUBOTHBIA MHp OMOMOB CYIIIH.

CprKTypa u q)yHKL[I/IH JKHUBBIX CUCTCM, OLICHKA UX PECYPCHOIO IMMOTCHIIMAJIa U
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OouocdepHbIX QyHKIHIA

7.6

DKOJIOTUYEeCKHEe KPU3UChl M UX MpUYHHBL. Bo3aeiicTBue uergoBeka Ha
ouochepy. 3arps3HeHHe BO3MyMIHON cpenbl. OXpaHa Bo3ayxa. 3arps3HCHHE
BoAHOUM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mouBbl. Oxpana
MOYBEHHBIX pecypcoB. M3mMeHeHune kimmara.

AHTpPOINOreHHOE BO3JEHCTBUE HA PACTUTEIbHBIA U KUBOTHBIM mMup. OXpaHa
pPacTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBI OXPAHbI PUPO/IBL.
Kpacupie xuuru. Ocobo oxpansembie mnpupoanbie Tepputopuu (OOIIT).
Bborannueckue caibl ¥ 300JI0TMUYECKUE TTAPKHU.

OcHOBHbBIE TPUHLUIIBI YCTOHYMBOTO Pa3BUTUS YEJOBEUECTBA M IMPUPOIBL.
PanmonansHoe  MPHUPOAONONIB30BAHUE U COXPAaHEHHE OHUOJIOrMYECKOro

pazHoo0paszus 3emin
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