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IMOACHUTEJIbHASA 3AITUCKA

[Iporpamma no yue6HOMYy mpenmery "buosoruss" (manee - OuoJsiorws) Ha
YPOBHE CpeaHero oouiero oopa3zoBanus pazpadoraHa Ha OCHOBe DeAeparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit denepanumn»,
OI'OC COO, Konnenuuu mnpenoaaBanus ydyeOHoro mpeamera «buosorus» u
OCHOBHBIX ITOJIOKEHUH PenepaibHON paboyel NporpaMMbl BOCTIUTAHUS.

VYueOnbiii npeamer «buonorus» yriy6naéHHoro ypoBHs uzyudenus (10-11
KJIaCChI) SIBJIIETCS OJHUM M3 KOMIIOHEHTOB IpeIMeTHOM 00nactu « EctecTBEHHO -
Hay4yHbIe npenMeTb». CornacHo nosoxeHusM GI'OC COO npoduibHbIe yuecOHbIE
OpeIMEThl, H3y4yaeMble Ha YIIIyOJEHHOM YpPOBHE, SIBISIIOTCS  CIIOCOOOM
nuddepennmanm  00ydeHUsi Ha YPOBHE CpeaHero ooOIiero ooOpa3oBaHus U
npu3BaHbl 00ECTICUUTH IMPEEMCTBEHHOCTh MEXI1Y OCHOBHBIM OOIIMM, CPEIHUM
0011IMM, CpeaHUM MPOo(PEeCCUOHATLHBIM M BBICIIIMM 00pa3oBaHueM. B To ke Bpems
K&OKIBIH W3 O3TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAaH Ha
NPUOPUTETHOE peElIeHHe 00pa3oBaTeNbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIOIINX
3a/la4y, CBSI3aHHBIX C MNpodopueHTauren OO0ydarolMXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHUS, CBA3AHHOTO C OMOJIOTHEH,
MEIULIUHOM, SKOJIOTUEH, TICUXOJOTUEN, CITIOPTOM WUJIM BOEHHBIM JIEJIOM.

[Iporpamma o yuebHOMY nipeamMery "buosorus" gaér npeacTaBieHue o 1eNn
U 3a/layax u3ydeHus yuyeOHoro mpeamMera «buonorus» Ha yriayOnéHHOM ypOBHE,
ompeaensier o0s3areapbHOe (MHBApUAHTHOE) TMPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpHpOBaHHE MO pa3jejaM U TeMaM, paclpeleleHue Io Kiaccaw,
PEKOMEHYET MOCJICAOBATEIbHOCTh M3YHUEHHMSI Y4eOHOro Marepuaiga ¢ y4yEToM
MEXMPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTHMKH Y4EOHOIro MpOllecca,
BO3PAaCTHBIX 0COOCHHOCTEH 00yJaroImxcs1. B mporpamme 1o OM0I0rUuM peajm3oBaH
MPUHIUI TPEEMCTBEHHOCTH C M3y4Y€HHEM OMOJIOTUU HA YPOBHE OCHOBHOT'O OOIIIEro
oOpa3oBaHus, Ojarojgaps 4dYeMmMy IIPOCMATPHBACTCS  HAMNpPaBJICHHOCTh Ha
MOCJIeyIOIee pa3BUTHE OMOJOTUYECKHX 3HAHWW, OPHUEHTUPOBAHHBIX HA
dbopMupOBaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  IKOJOTHYECKOrO
MBIIIICHUS, TPEACTABICHUHN O 30POBOM 00pa3e KU3HU, HA BOCTIUTAHUE OEpEeKHOTO
OTHOIIICHHUS K OKPYXKAIOIIEH Mpupo HOH cpese. B mporpamMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH Yy4yeOHOTO mpeamera «buosorus» B peanmzanuu
tpeboBarnit ®I'OC COO k TIaHUPYEMBIM JIMYHOCTHBIM, METAPEAMETHBIM H
MPEIMETHBIM pe3ylibTaTaM 00yueHus U B GOPMUPOBAHNN OCHOBHBIX BUOB Y4€OHO-
MO3HABATEIbHOM JIEATEIHHOCTH OOYYaIOIMUXCsl IO OCBOCHHUIO COJCpIKaHUSA
OMOIOTHYECKOTO 00pa30BaHUs Ha YPOBHE CPETHETO 00IIEero 00pa3oBaHus.

Y4aeOnbiit npenqMer «buonorus» Ha ypoBHE CpeaHero o01Iero oopa3oBaHus
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3aBepiIaeT OMoJornyeckoe 00pa3oBaHuE B IKOJIE U OPUEHTUPOBAH Ha paCIIUPEHHE
U yriyOJieHne 3HaHUK 00y4aroMXcs 0 )KUBOM MPUPOI€, OCHOBAX MOJIEKYIISIPHOM U
KJIETOYHOU OMOJIOTUH, SMOPHUOJIOTHH U OUOJIOTUH PAa3BUTHS, TEHETUKH, CEJIEKIUH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUCHHUS U SKOJIOTUH.

N3yuenne yudeOHOro mnpenmera «buosorusi» Ha yriayOJIEHHOM YpOBHE
OPUEHTUPOBAHO HA MOJATOTOBKY OOYYarOUMXCs K MHOCJIEAYIOIIEMY MOIY4YEHHIO
Ouonornyeckoro oOpa3oBaHMs B  By3aX U OpraHM3allsIX  CpEIHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro CoAepKaHUs COCTABIIAET CUCTEMA
OMONOTUYECKUX 3HAHWHM, TMOJYYEHHBIX TMPU HM3YUYCHUH OOYJarOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMAaTHUYECKUX Pa3/iejoB OUOJIOTUN HA YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOJIY4arOT pa3BuUTHE. Tak,
paclIMpeHbl U YIIIyOJeHbl OMOJIOTMYECKUE 3HAHUA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YEJIOBEKa, OOILIMX: 3aKOHOMEPHOCTIX YKU3HH,
JOTIOJIHUTENILHO BKJIFOUY€HbI OMOJIOTHYECKHE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOpble MOKHO HMCHOJIb30BaTh KAK OPUEHTUPHI JJIS MOCIEIYIOLIErO
BbIOOpa npodeccun. Bo3MokHa TakkKe HMHTErpanys OUOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHWUAMH, MOJIYYEHHBIMU OOYYaIOLUMMUCS MPU U3YUCHHUU
bu3nKU, XUMHUH, Teorpaduu U MaTeMaTHKU.

CtpykTypa mporpamMmbl o ydyeOHOMy mpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBbI W HBOJIOLMUOHHBIA TOAXOAbl K HW3YYEHUIO OHOJIOTHM.
CornacHo uM, U3y4aroTCsi CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CHUCTEM Pa3HOTO YPOBHsI OpraHU3al|H, 3BOJIOLNY OPTaHUYECKOr0 MUpa Ha 3eMIie,
COXpaHEHUs1 OMOJIOTMYECKOr0 pa3HooOpa3us mianetsl. Tak, B 10 kiacce nzydarorcs
OCHOBBI MOJIEKYJIIPHOM M KIETOYHOW OMOJOTHH, 3MOPHOJIOTUM U OUOJIOTHA
pa3BUTHS, TEHETUKU M CEJIEKIMH, OMOTEXHOJOTUM U CHUHTETUYECKOU OHOJIOTHH,
aKTYIM3UPYIOTCS. 3HAHUS OO0y4arolMXCsi MO OOTaHMKE, 300J0TMHU, aHATOMUH,
¢dbuznonorun yenoseka. B 11 Kiacce u3ydaroTcsi 3BOJIOIUOHHOE YUEHUE, OCHOBBI
AKOJIOTHH M YueHue o ouocdepe.

VYueOnbiii mnpeamer  «buosorusi» mnpu3BaH  00ECNEUUTb  OCBOCHUE
oOyJaronmmMucs: OMOJIOTUYECKUX TEOPHUI U 3aKOHOB, UJIeH, MPUHIIUIIOB U TIPaBUJL,
JEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUHU O
CTPOEHUH, MHOTOOOpa3Ud U OCOOEHHOCTSX KIETKH, OpraHu3Ma, MOMYJIALHH,
OMOI1IeH03a, KOCUCTEMBI, O BBIIAIOIIMXCS HAYUYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUIX B OMOJIOTUH, TPUKJIAIHBIX acTIeKTaXx OMOJIOTMUeCKUX 3HaHUM. [[i1s
pa3BUTUS M TOJAJEPXKAHUS HMHTEpeca OOydaroumxcs K OMOJOTUHM Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHala B COJIEPKAHUU MPOTPaMMBI
1o OHMOJIOTHUX MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHUSI U PAa3BUTHS
TOM WM KHOM 00J1acTH OMOJIOTHH, BKIIAIOM OT€YECTBEHHBIX M 3apYOSKHBIX YUEHBIX
B pEIlICHHE BAKHEUIINX OMOJIOTUUECKUX U IKOJOTHUECKUX ITPOOIIEM.

Lens u3ydenust yaebHoro npeamera «buonorus» Ha yriay0oJi€HHOM YpOBHE —
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OBNaJicHHE OOy4YaloUMMUCS 3HAaHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAIBLHON
OpraHu3ali >KUBBIX CHUCTEM pa3HOTO paHra W MNpUOOpETeHHuEe YMEHUH
UCII0JIb30BaTh ATU 3HaHHUA B (OPMUPOBAHUM MHTEpPECa K ONpeAeNnéHHON 00nactu
npoQecCUOHANbHON eSATENbHOCTH, CBSI3aHHOW ¢ OMOJOrMel, WM K BBIOOpY
y4eOHOT0 3aBEJIeHUS JIJIsI TPOI0JLKEHHUS OMOJIOTHYEeCKOro 00pa3oBaHusl.

Joctmwxenne nemu wu3ydeHus ydeOHoro mnpenmera «buosorus» Ha
YIIyOJIEHHOM YpOBHE 00ECTIEUMBAETCS PELLICHUEM CJIEAYIOIIMX 3a/1a4:

OCBOCHHE 00YYAIOIUMHUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHILICNIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiaX, COCTABIIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPa; O
CTPOCHHH, MHOTOOOpa3ud W OCOOEHHOCTAX OMOJOTUYECKHX CHUCTEeM (KJIETKa,
OpTraHu3M, HOMyJIALMS, BU, OMOTe01IeH03, Onocdepa); 0 BbIIAIOLIMXCS O TKPBITUSIX
Y COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4YaromUXCsi € METOJaMM TMO3HaHUS KUBOW MNPUPOJBL
UCCJIEIOBATENbCKUMHU METOJIaMU  OMOJOTUYECKMX HayK (MOJEKYIApHOM U
KJIETOYHOU OMOJIOTHH, SMOPHUOJIOTHY U OUOJIOTUY PA3BUTHS, TEHETUKU U CEJIEKIINY,
OMOTEXHOJIOTUM M CHUHTETUYECKOW OMOJIOTHM, TMaJCOHTOJIOTUH, HKOJIOTHUN);
METOJIaMH CaMOCTOSITEIbHOTO MPOBEAEHHUS] OHOJOTMYECKUX HCCIEIOBaHUA B
Jabopatopun U B Opuponae (HaOMOAEHWE, W3MEPEHHE, HSKCIEPHUMEHT,
MO/IETTUPOBaAHNE);

OBJaJE€HUE OOYy4YaIOIMMUCA YMEHHUSIMHU: CaMOCTOSITEIbHO HaXOJUTh,
aHAJIM3UPOBATh U HCIOJb30BaTh OMOJOTHYECKYIO MH(GOPMAIUIO; MOJIb30BaTHCS
OMOJIOTUUECKON TEPMHUHOJIOTHEH M CUMBOJMKO; yCTaHABIMBATh CBSI3b MEXKAY
pa3BUTHEM OWOJIOFMKA = U COLUAIbHO-3KOHOMHUYECKUMH U  3KOJIOTMYECKUMHU
npobJyieMaMu 4eIOBEYECTBA; OIICHWBAThH MOCJEACTBUS CBOEH NIEATEIbHOCTH IO
OTHOILIEHUIO K OKpYKaloIicH MpUPOAHOM Cpeae, COOCTBEHHOMY 3J0POBBIO U
3JI0POBBIO0  OKPYKalOIMX  JIOJIel; O0OOCHOBBIBaTb U = COOJIIOAATh  MEpbI
npodUIaKTUK UHPEKIIMOHHBIX 3a00JIEBaHU, MMpaBuiia MOBEAECHUS B NPUPOJIE U
obecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KU3HEAEATEIILHOCTH B UpE3BbIYaHbIX
CUTyallUsiX TMPUPOAHOTO M  TEXHOTEHHOI'O XapakTepa; XapaKTepu30BaTh
COBpPEMEHHbBIE HAyYHbI€ OTKPBITHS B 001aCTH OMOJIOTUY;

pa3BUTHE y 00yJaroIIMXCsl MHTEIUIEKTYalbHbIX U TBOPYECKHUX CIIOCOOHOCTEM B
IpoIlecCE€ 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTUH, PEHIaEMBIMU €10 MpoOJieMamMH, METOA0JIOTHeN
OMOJIOTHUECKOTO UCCIIEIOBAHUS, TPOBEICHUS SKCTIEPUMEHTAILHBIX UCCJIE0BaHUH,
pelieHuss OUOJOTUYECKHUX 3a/1ad, MOJECTUPOBaHUS OHOJOTHUYECKUX OOBEKTOB U
MPOIIECCOB;

BOCMHTaHUE Y 00yUYaroIMXCs IEHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIE B
LEJIOM U K OTETbHBIM €€ 00BheKTaM U SIBJICHUSIM; (POPMUPOBAHUE HKOJIOTUIECKOM,
TeHETUYECKOM IPaMOTHOCTH, 00IIIeH KyJIbTypbl TOBEACHUS B IPUPOI€; MHTETpAIlUN


mailto:soch36@eduekb.ru

JlemapTamenT o6pasopanmsi AaqmuHECTpary . EkatepuaOypra
MyHHIUIaTEHOE aBTOHOMHOE 00111e00pa30 BaTesIbHOE yup @KACHUE CpeHsist 00meoopasoBaTenbHast mkoia Ne 36 um. M.I1. Ominnosa
620078, r. ExatepunOypr, yi. Manbnuesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpereHue OOYyYaroIMMHUCS  KOMIETEHTHOCTH B PalllOHAIBHOM
IPHUPOJOTIOIb30BaHNH (COOII0IEHNE TIPABUJII TOBEACHHUS B IPUPOE, OXPAHBI BUIOB,
IKOCUCTEM, Ouocdeprl), COXpaHEHUH COOCTBEHHOT'O 3JI0POBbS M 3/10POBbS
OKpYXalolMx JoAeld (coOmomeHuss Mep npouiIakTUKU — 3a00JeBaHUM,
oOecrieueHre OE30MACHOCTU >KU3HENEATEIILHOCTH B UPE3BBIUYAWHBIX CUTYaIMSIX
OPUPOJHOTO M  TEXHOTEHHOIO XapakTepa) Ha OCHOBE HCIIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUIM U YMEHUI B MOBCEHEBHOM KU3HU;

CO3/IaHUE  YCJOBHM  JUII  OCO3HAHHOTO BBIOOpPa  OOYYAIOLIMMUCS
VHJIUBUyaIIbHOU 00pa3zoBaTebHOU TPAECKTOPUH, CIOCOOCTBYIOIIEH
HocCJeAyIoueMy Mpo(ecCUOHATLHOMY CaMOOTPEACICHUI0, B COOTBETCTBHU C
VHAUBUIYaIbHBIMU UHTEPECAMH U TOTPEOHOCTIAMU PErUOHa.

OO611ee 4MCIIO 4YacoOB, OTBEJEHHBIX HA U3Y4E€HUE-OMOJIOTUH HA YTIIyOJIeHHOM
ypOBHE cpeaHero ooiero oopazosanusi B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO).

OTOop opraHu3aIMOHHBIX (OPM, METOJIOB M CPENCTB 00yYeHHUS OHOJIOTHUH
OCYILECTBIIAETCS C Y4ETOM CIeUU(pUKHA €r0 COJEepkaHHUs U HaIPaBJICHHOCTU Ha
OpOJOJDKEHHE OHMOJIOTMYECKOT0 O00pa30BaHUs B  OpraHM3alUsX CPEIHEro
po(eCCUOHATBHOIO ¥ BBICILIET0 00pa30BaHMUs.

O0s13aTeNbHBIM YCIOBUEM NTPU 00YyUEHUU OMOJIOTHH Ha YIITyOJEHHOM YpOBHE
SBJISIETCS] MPOBEJECHUE JTa0OPATOPHBIX U TIpakTHueckux padot. Takxe yuacTtue
00y4JaronMxcsi B BBIIIOJIHEHUU MPOEKTHBIX U y4€OHO-UCCIEN0BATENbCKUX PAOOT,
TEeMaThKa KOTOPBIX OMPEAENAeTCs YUUTENEM Ha OCHOBE UMEIOIIUXCS MaTEPHUATIbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX yCIOBUM.

COAEPXAHUE OB YYEHUA

Conepxanue NMpOrpammsl, BbIIEIEHHOE KVPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHOM ntoroBou arrectammu (I'MA).

Tema 1. buoJiorus Kak HayKa

CoBpeMmeHnHast OMOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BuTus
Oouonoruu. buonoruyeckue HayKMu U H3y4aeMmble MMM MPOOJIEMBL
@yHlaMEHTaNIbHbIE, TPUKIAIHBIE W TIOMCKOBBIE HAy4yHbIE HWCCIEIOBAaHUS B
ounonorum.

3HaueHue OMosioruu B POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO -HAYyYHON
kapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorueil. 3HaueHUe OMOJIOTUM B
NPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
IPOMBIIIIEHHOCTH, OXPaHE IPUPOIbI.

JleMOHCcTpAaLMH

[Hoptpetsi: Apuctotens, TeodpacT, K. JIunnen, XK. b. Jlamapk, U. dapsun, Y.
l'apsen, I'. Mengens, B. 1. Bepnaackuii, U. I1. IlaBnos, U. 1. Meunnkos, H. 1.
Basuios, H. B. Tumodeen-Pecosckuit, J[xx. Yorcon, @. Kpuk, J1. K. benses.
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Tabmuubr 1 cxembl: «CBs3p OMOJIOTUM C APYTMMU Haykamm», «Cuctema
OMOJIOTUYECKUX HAYKY.

Tema 2. /KuBble cucTeMBbI M UX H3y4YEHHUE

JKuBble cHuCcTEMBI Kak MpeAMET H3ydeHus Ouosioruu. CBOWCTBA JKHBBIX
CUCTEM: €AUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTD,
CJOKHOCTh M YIHOPSJAOYEHHOCTh CTPYKTYpPBl, OTKPBITOCTh, CAMOOpTraHU3alMs,
CaMOBOCHPOU3BEIECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U PA3BUTHE.

YpPOBHM OpraHW3alvv KUBBIX CHCTEM: MOJICKYJSIPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIN, NOITYJIILIMOHHO -BUIOBOM, DKOCHUCTEMHBIN
(ObuoreonieHoTuueckuii), o6mocgepHsiil. Ilporecchl, TPOUCXOAAIIME B KUBBIX
cuctemax. OCHOBHbIE MpPU3HAKU >KUBOTO. JKM3Hb Kak (opMa CyIIECTBOBAHMS
matepuu. Hayku, n3yuarolye >KMBble CUCTEMbI HA Pa3HBIX YPOBHIX OpraHU3alliH.

N3yuenue xuBbIX cucTeM. MeTtonbl Ononornyeckor Hayku. HaOmonenue,
U3MEpPEHNE, SKCIIEPUMEHT, CUCTEMaTu3aLys, MeraaHaims. [loHaTue o 3aBucuMoil u
He3aBucUMOUN nepemeHHOM. IImaHupoBanue »skcnepumenrta. IloctaHoBka u
npoBepka runote3. HyneBas rumnore3a. [loHsATHE BBIOOPKU M €€ TOCTOBEPHOCTS.
Pa36poc B Ouonornyeckux naHHbiX. OIlEHKa OCTOBEPHOCTH MOJIyYEHHBIX
pe3ynbraroB. llpuunMHBI HCKaXeHHs = PE3YJIbTAaTOB dKcnepuMmeHrta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanun

Tabmuupt u cxembl: «(OCHOBHBIE MPU3HAKK >KU3HW», «buonorunueckue
cucteMbl», «CBOICTBAa >XMBOM MaTepum», «YPOBHUM OpraHU3allUd >KUBOU
npupoab», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOFO OpraHu3Ma», «buoreoneHos», «buochepa», «Meto bl
U3Y4YEHUSI )KUBOU IPUPOABD».

OO6opynoBaHue: 1aboparopHOe 000PYAOBAHNE 1JIs MPOBEACHUS HAO 0 ICHUI,
U3MEpPEHUN, IKCTIEPUMEHTOB.

IlpakTnueckas padora «HMcmnonb30BaHUE pa3IMYHBIX METOJLOB| IIpH
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KI1eTKu

Knerka — cTpykrypHO-QyHKIIMOHATIBbHAS eAWHMUIA KUBOro. Hcrtopus
oTKpbITUA KiIeTkU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneiinen, P. BupxoB). OcHOBHbBIEC TOJOXEHHS COBPEMEHHOW KJIETOUYHOMN
TEOPHH.

Meronpl  MOJEKYJISIPHOM U KJICTOYHOW  OHWOJIOTHH: MHUKPOCKOIIMS,
xpomarorpadusi, 3MeKTpoPope3, METOJ MEUEHBIX aToMOB, AuddepeHraIbLHOe
HeHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
K1emok. DNEKTpOHHass MUKpockonusi. Kongokanvnas muxkpockonus. Bumanvhoe
(npudsicu3HeHHoe) usyuerue Kiemox.

JeMoHCcTpanumn
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[Toptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneitnen, P. Bupxos, K. M.
bap.

Tabmuupbl U cxembl: «CBETOBOM MUKPOCKOID», « DJIEKTPOHHBIA MUKPOCKOID,
«HcTopust pa3BUTHS METO10B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpEnapaThl pPacTUTEIbHbIX,
YKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IIpakTnueckass padora «VI3yueHne MeTOOB KIETOYHON OuoOJIOTHH
(xpomarorpadus, snekTpodopes, auddepeHIuaTbHOe IEHTPUPYTHPOBAHHE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIEeTKU

XVMHUYECKANA COCTAaB KIIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bogau e€ poJib Kak pacTBOPUTENS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryJisiiui. MuHepalibHbIE BEIIECTBA KIETKH, UX OUoJorunyeckas posb. Poib
KaTUOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelIECTBa KIETKU. buonornueckue nosmmepsl. benku.
AMUHOKHCIIOTHBIN coCTaB OenkoB. CTPYKTYphl OeKoBOM MoJiekybl. [lepBuunas
CTpYKTypa Oe€lka, MNENTHIHAs CBs3b. BTOpUYHas, TpeTU4YHAas, YETBEPTHUUHAI
cTpykTrypbl. [lenarypauus. CpoiictBa OenkoB. Kraccudukanus OenkoB.
buonornueckue pynkunu 6enkoB. [lpuonsi.

VYrneBoasl. MoHOCaxapuabl, AUCAXapUIbl, OJIMTOCAXapHU/bl U MOJUCAXAPUIBL.
O6umii mnaH CTpoeHus U (PU3UKO-XMMHYECKUE CBOICTBA  YIJIEBOJIOB.
buonornueckue PyHKIUU yrieBOIO0B.

Jlunuast. I'uapodunsHo-THaApodhoOHBIE CBOMicTBa. Kitaccudukariyst TUnmioB.
Tpurmuuepunsl, poecdoimnuabl, BOCKH, CTepounbl. buosornueckue QpyHKuuu
munuaoB. OO1Me cBOUCTBA OUOJOTHUECKUX MEMOPaAH — TEKYy4€CTh, CTIOCOOHOCTH K
CaM03aMbIKaHUIO, TOJYIIPOHUIIAEMOCTb:

Hyxknennossie kucnotel. JHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIIOT.
Hykneotunsl. [lpuniun xommiaementapHocTd. [IpaBuno Yapradda. Crtpykrypa
JIHK — nBotiinas crimpainb. Mectonaxoxaenue u ouosnorndeckue pynkmmu JJHK.
Bunper PHK. ®@ynkinuun PHK B kietke.

Ctpoenune monekynsl AT®. Makposprudueckue cBsizu B MoJiekyie ATO.
buonornueckue pynkiun AT®. BoccTaHOBIEHHBIE NEPEHOCYUKH, X (DYHKIIUU B
KIeTke. /{pyeue nyxkneosuompugocgpamol (HTP). CexBennponanue JJHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU, NP OMEOMUKU.

CrpykTypHas Ouoiorusi: OMoOXuMUYecKre U OUo(PU3NIECKHUe UCCIICA0BAHMS
cocTaBa M MPOCTPAHCTBEHHON CTPYKTypbl OuoOMoJieKyl. Modenuposanue
CMpPYKmypol U QYHKYUti OUOMONEKYN U ux Komniekcos. Komnvromepuwiii ousatin u
opeanuyecKull cunmes 6UOMONEKYI U UX HENPUP OOHLLX AHAIO208.

JeMoHCcTpanumn

[Toptpersr: JI. [Tomunr, [[x. YorcoH, @. Kpuk, M. Yunkuuc, P. ®pankiun, O.
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Conrep, C. IIpy3unep.

[wnarpammel: «Pactipenenenne XuMH4IeCKUX 3JIEMEHTOB B HEXKUBOM IPUPOIEY,
«PacmipeneneHue XUMUYECKUX AJIEMEHTOB B JKUBOUW IIPUPOELY .

Tabmuel u cxemsl: «llepronnueckas Tabmua XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHune MoJieKyJibl BOJBD», «BelecTtBa B cocTaBe OpraHu3MoBy», « CTpoeHHe
MOJIEKYbl  Oenka», «CTpYKTypbl O€IKOBOW MOJEKybl», «CTpOoeHHEe MOJEKYI
yraeBoaoBy, «CTpoeHue MOJEKya JMnuaoBy», «HyKIenHOBbIE KHCIIOTBD),
«Ctpoenue Monekyisl ATOy.

O6opynoBaHue: XuMUYecKasi ocyiau 000py10BaHuUE.

JlaGopaTopHasi paboTa «OOHapyXeHHE OCJIKOB C MOMOIIBIO KAUECTBEHHBIX
peaKkuny.

JlaGopaTopHasi padora «VccnenoBanue HyKIIEHHOBBIX KUCJIOT, BBIJEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema S. Ctpoenue u QyHKIHMHU Kile TKH

Tunel kieTok: 3yKapuOTHUECKass U npokapuotuyeckas. CTpyKTypHO-
(yHKIMOHAIbHbIE 0OPA30BaHUS KIIETKHU.

CtpoeHue npoKkapuoTHyeckoi kieTkr. Kierounast cteHka Oakrepuid 1 apxei.
OCcOOEHHOCTH CTpPOEHUsS] TEeTepOTPOPHON M aBTOTPO(PHOW MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKAPUOT B OMOLIEHO3AX.

Ctpoenue 1 GyHKITMOHUPOBAHKE SyKapMOTHUECKOM KiteTku. [nazmarudeckast
MeMOpaHa (mazmanieMma). CTpyKTypa IiazMarudeckoit MemOpanbl. TpaHcropt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Muddy3us, oOneruéHnas
nupdy3us), akTUBHBIA (NIEPBUYHBII M BTOPUYHBIM AKTUBHBIA TPAHCIOPT).
[Hosrynponunaemocts MeMOpanbl. PaboTa HaTpuii-KamMeBoro Hacoca. DHIOLUTO3:
NUHOIMTO3, (parouuros3. JDk30uuTo3. KineroyHas ctenka. CTpykTypa U (QyHKUIUU
KJIETOYHOM CTEHKU pACTEHUM, rpuOOB.

[uromnma3zma. [{uto30b. Llurockener. /[prmkenue nurormiazMbl. OpraHonssl
kJeTku. O HOMeMOpaHHbIC OPTaHOUIBI KIICTKU: SHA0TUIa3MaTudeckasi ceth (DI1C),
anmapat [onbJXK, JM30COMBI, UX CTpoeHHe U (QyHKIUH. B3aumocss3b
OJTHOMEMOpAHHBIX OPTaHOUIOB KiIeTKM. CTpoeHHE TpaHyISIpPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus oenxos ¢ I1IC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ nagkuii (arpaHyisipHbIiA) SHI0IIIA3MAaTHUECKUN PETUKYITYM.
CekperopHas pynkuusi anmnapara ['omsaxu. Moougukayus 6erkoé 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyosm pacturenbHbIX KieTok. Knerounslii cok. Typrop.

[loylyaBTOHOMHBIE ~ OpPraHOWJbl  KJIETKH:  MUTOXOHIPHUH,  IUIACTU[BL
IIpoucxoocoenue mumoxonoputi u nracmuo. Cumouoeenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne u (QyHKIMM MUTOXOHAPHUN M TutacTua. llepBudHbIE,
BTOPUYHBIE U CIIOKHBIE IIACTH/IBI (POTOCUHTE3UPYIOLINX IYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JISUKOTUIACTHI BHICIIMX PACTECHUM.
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HememOpanubie opranouas! kietku CtpoeHue u GyHKIMM HEMEeMOpaHHBIX
OpraHoua0B KJIETKH. PuGocomsL IIpomedcymounvie Qunamenmol.
MukpodunameHTol. AxmuHogvle Mukpoguiamernmol. MBbIIICUHBIE  KJICTKH.
AxmuHo8ble KOMNOHEHMbl HeMbluleyHblX Kiemok. Muxkpotpyoouku. KierouHslii
ueHtp. CTpoeHue W JBWKEHUE JKTYTUKOB M pecHUYeK. MuKpoTpyOOUKH
uuToruia3Mel. LleHTpuons. benku, accoyuupoéauHvlie ¢ Muxpoguiamenmamu u
Mukpompybouxamu. Momophvle 6enxu.

Anapo. O6onouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKY, UX CTPOCHUE U
byukuuu. SnepHsiii GenkoBbli Marpukc. [IpocTpaHcTBEeHHOE pacmoJOKEeHUEe
XpOMOCOM B uHTephazHOM snape. Iyxpomamuu u cemepoxpomamun. benku
XpOMaTUHa — THUCTOHBL. J[uHamuxa s0epHou 00010uKu 6 mumo3se. HoepHulii
MPAaHCnopm.

Kunerounsle BkmoueHust. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEeNLHOM, )KUBOTHOU, TPUOHOM).

JdeMoHCTpanun

[Hoptpersr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuupel 1 cxembl: «CTpoeHHE 3YKAPUOTHUECKOM KIETKW», «CTpoeHue
JKUBOTHOU  KJIEeTKW», «CTpoeHue  pacTUTelbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUN», « A 1poy, «CTpoeHne NpOKapruOTUIECKON KIETKID .

OGopynoBaHue: CBETOBOM MMKPOCKOII, MUKPOIpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIIETOK, MUKPOTIpENapaTbl 0aKTepHaIbHbIX KIETOK.

Jlabopatopnass padora «M3ydeHHE CTpPOCHUS KIETOK PAa3JIUYHBIX
OpTaHU3MOBY.

IIpakTHyeckasipadora «M3yueHne CBOMCTB KJIETOYHON MEMOpAHB».

JladbopaTopnasi pabora «McciegoBaHue 1uazmolivza U JIETUIa3MOJId3a B
PaCTUTENIbHBIX KIETKAX.

IIpakTHyeckas padora «M3ydeHue IBNKEeHNS HIUTOIUIA3MbL B PACTUTEIbHBIX
KJIETKAX».

Tema 6. OOMeH BelIeCTB M MPeBpPALIeHHE JHEPI UM B KJIETKe

AcCUMWISLIAA U TUCCUMUIISALIMS — IBE CTOPOHBI MeTabom3Ma. Tunsl oomeHa
BEIIIECTB: aBTOTPO(MHBIA U TreTepoTpOodHBIN. YUacTHE KUCIOPOJa B OOMEHHBIX
npoleccax. JHEpPreTuyeckoe oOecreueHre KIeTku: npespaiieHue ATD B
oOMeHHBIX Tporeccax. DOEpMEHTATUBHBIM XapaKTep PEaKIuid KJIETOYHOTO
MeTabom3Ma. DEpMEHTHI, MX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL
Kodepmentsl. OTnuunst GepMEHTOB OT HEOPraHUUECKUX KaTtanu3aTopoB. benmku-
aKTUBATOPbl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHBIX
peakiuit OT pa3IMIHbIX PAKTOPOB.

IlepBU4HBIA CUHTE3 OPTraHUYECKUX BEIIECTB B KiIeTKE. {POTOCHHTES.
Anoxcueennvili u oxkcuceHHvlli pomocunmes y baxmeputi. Ceemocobuparoujue
nueMeHmuol U NUSMEHmbl peakyuoHHo2o yeumpa. Posb XJ0poIiacToB B IpoOLECCE
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¢doTocunteza. CeroBas u TeMHOBas pa3pl. Pomoovixanue, Cs., C4- u CAM-munot

gomocunmesa. lIpoaykTuBHOCTH (hoTOCHUHTE3A. BrmsiHue pa3nuaHbIx PakTOpoOB HA
CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEeMOCHUHTE3. PaznooOpazue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUQUIMpYIOUME OaKTepuH, Kene300aKkTepuu, cepoOaKTepuu, BOIOPOIHbIC
OakTepun. 3HaYECHUE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Bumgbl Oposkenus. IIpoaykTel OpoXeHHS U UX
UCIIOJIb30BAaHUE UEIOBEKOM. AHa’pOOHbIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENN OOJIC3HEH.

AnpoOHble OPTaHU3MBbl. Orarsl JHEPTETUYECKOTO oOMeHa.
[loaroroButenbHbBIN ATAI. [ TMKOIN3 — OECKUCIOPOAHOE PACIIICTICHUE TIIFOKO3HI.

buonoruueckoe OKucIIeHHE, WM KIETOYHOE AbIXaHWe. Poib MUTOXOH ApUi B
npoieccax OMoI0rn4ecKoro okuceHus. Llukimyeckue peakunu. OKUCIUTENBHOE
bochopunupoBanue. IHepeus memopannozo cpaduenma npomoros. Cunmez ATD:
paboma npomonuot AT@-cunmaswi. [lpeumyinectBa a’dpoOHOTO MyTH OOMEHa
BEIIECTB Nepes] aHadpOOHBIM. D PPEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JleMOHCTpaLMH

[Moptpersr: k. Ilpuctmu, K. A, Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: « DoTOCHHTE3Y, « DHEPTrEeTUUECKU 00MeH», «bruocunTes
oenkay, «CTpoeHue pepMeHTay, « XEMOCHUHTES .

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYIOBaHUE AJIi MTPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIpEnapaToB.

JlabopaTopHas pabdora «3yueHune KaTaINTHYECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTalla3bl)».

JlabopaTtopnass pabora «l3ydueHue (¢(EpMEHTATUBHOTO PaCIICTICHUS
NEPOKCH/Ia BOAOPO/IA B pACTUTEIbHBIX U UBOTHBIX KIIETKAX).

JlabopaTtopnas padora «CpaBHeHue mnpoueccoB (OTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOIKEHUS U ABIXaHUS.

Tema 7. HacnencreenHasi MHpoOpMAIIUs U peain3anns eé B KJIeTKe

Peakuuu matpuuHoro cunre3a. [IpyHIMI KOMILJIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CUHTe3a. Peanu3anus HacnencTBeHHOM nHopmanuu. I'eneTnueckuit
KoJ, ero cBouctBa. Tpanckpunuuss — Marpuusblid cuHTe3 PHK. Ilpunummen
TPAHCKPHUIIIUU: KOMILJIEMEHTApPHOCTh, aHTUIAPAIUIEIbHOCTh, ACUMMETPUYHOCT.
Cospesanue mampuunvix PHK 6 sykapuomuuecroii kiemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue TpancnopTHsix PHK B Ouocunrese 6enka.
VYcnoBust OmocunTeza Oenka. Komupopanwe amuHokuciaoT. Pomb pubocom B
OnocuHTe3e OenKa.
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Cospemennvle npedcmasneHus o cmpoenuu 2eHog. OpraHusaius reHoma y
IIPOKAPHUOT U DYKapUOT. Perymsinus akTUBHOCTH I'€HOB Yy INpPOKapuoT. ['mumoresa
onepoHa (®. XKako6, XK. Mano). Monexyrnapuvie mexanusmovl IKCNPeccuu 2eH08 )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomot 2enog. Perynsims 0OMEHHBIX
IIPOLIECCOB B KileTKe. KiieTrouHslii romeocTas.

Bupychel — HeknierouHble POPMBI KU3HU U 00IMraTHeie napasutsl. CTpoeHue
HPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepuoParoB. JKusHeHHbIl YUK
HHK-cooepocawux eupycos, PHK-cooepocawux eupycos, obaxmepuoghazoe.
Obpamuas mpancKkpunyus, pegepmasd, unmezpasa.

Bupychsie 3a0051eBanus uenoBeka, KUBOTHbIX, pactenuit. CITN, COVID-19,
COIMaIbHbIE M METUIIUHCKUE TPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6onvumux maccueos («bigdatay)
CMPYKMYpHuIX Ouonocuyeckux oanuvix. Hanomexnonoauu 6 ouonocuu u meouyune.
IIpocpammupyemvie pynxyuu 6eaxos. Cnocodwbl 0ocmasku 1eKapcms.

JdeMoHCTpanun

[Toptpersr: H. K. Kosb1ios, /1. 1. IBaHOBCKUI.

Tabmuue! u cxembl: «buocunres 0enka», «I'enernueckuid koa», « Bupyce,
«bakrepuodarmy.

IpakTnueckas padora «Co31aHne MOJEIN BUPYCay.

Tema 8. ’KuzHeHHbIH HMKJ KJIETKH

Knerounslii 1uki, ero mepuoAsl U perymanus. Wurepdaza m  Mutos.
Oco0eHHOCTH MpoLEeCcCOB, MpoTeKaronmx B uHTepdase. [loAroroBka KIEeTKH K
nenenuto.  I[Ipecunrternyeckuii  (HOCTMUTOTUYECKHM), CUHTETUUYECKUH U
NOCTCUHTETHY €CKUI (HIPEMUTOTUY €CKUIT ) IEPHUO, 16 UHTEP (PA3HI.

Marpuunsiii cuare3 /IHK — perumkamms. [Ipuanmner permmkanumn /IHK:
KOMIUIEMEHTAapHOCTh,  MOJYKOHCEPBATUBHBIN CUHTE3, AHTUIAPAUICIBHOCTB.
Mexanusm pemmkaunn JHK. Xpomocomel. Ctpoenne xpoMmocoM. Ternomepsr u
TelnoMepaza. XPOMOCOMHBIM HA0OpP KIETKH — KapuOTHIL. JIMIJIOMAHBIN U
ramiouaHbli  Habopbl XpoMocoM. ['omosiornunble Xpomocombl [losoBbie
XpPOMOCOMBL

[enenune kietkn —muto3. CTaguu MUTO3a U MPOUCXOISIIUE B HUX MPOLIECCHL.
Turbl muTo3a. Kapuokunes v tuTOKHHE3. bronorndeckoe 3Ha4eHUE MUTO3.

Perymauusa MUTOTHYECKOTO LMKIA KIETKH. [Iporpammupyemas kieTodHas
rudesnp — anonTo3.

Knerounoe snpo, XxpomMocoMsbl, (yHKIMOHAJIbHAs T€HOMUKA. Mexanusmol
nponugepayuu, oupgpepenyuposku, cmapenus u euderu xiemox. «l{ugposas
KiemKa» — ououngopmamuveckue Mooenu QYyHKYUOHUP 08AHUS KIIEMKU.

JleMoHCcTpanun

Tabmuupl u cxembl: «OKU3HEHHBIH UK KJIETKH», «Mutosy, «CtpoeHue
xpoMocom», «Permkanus JTHK».
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O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl: «K MUTO3 B KJIETKaX
KOPEIIIKA JTyKay.

JlaGopaTtopnass  pabora  «l3yueHue  XpOMOCOM Ha  TOTOBBIX
MHKpPOIIpenaparaxy.

JlabopaTopHas padora «HabmoieHne MUTO3a B KJIETKAX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKPOTIPENapaTax).

Tema 9. CTpoeHnue u pyHKIIUM OPraHU3MOB

buonorunueckoe pazHooOpazue OPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTAHU3MBI.

OCcOoOEHHOCTHU CTPOCHHUS U )KU3HEIEATETbHOCTH OJTHOKJIETOYHBIX OPTraHU3MOB.
baktepuu, apxeu, OJHOKIETOUYHBIE TPUOBI, OJHOKJICTOYHBIC BOJIOPOCIH, APYTHUe
MpOTUCTHI. KONIOHMANbHBIE OPTraHU3MBI.

B3anMoCBsi3b 4YacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, OpraHbl U
cructeMbl opradoB. Opranu3m Kak eiuHoe 1enoe. ['omeocras.

Tkanu pactenuii. THUIbI paCTUTEIbHBIX TKaHEW: 00pa3oBaTeNbHAs, TOKPOBHAS,
IpoBOJsILIAs, OCHOBHAs, MexaHnueckass. OCOOEHHOCTH CTpoeHMs, (PyHKUUN U
pAacToNOKEHUS TKAHEH B OPTraHax PACTCHUM.

TkaHM KMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: SMUTEIMAIbHASA,
COCMHUTENbHAS, MbIlIeuHas, HepBHas. OCOOEHHOCTH CTpOEHUs, (YHKIUH U
pacToNoKEHUs TKAHEN B OpraHax JKUBOTHBIX U YEJIOBEKA.

Opranbsl. BereraTuBHbIE W T'€HEpAaTUBHBIE OpraHbl pacTteHuil. OpraHbl H
CHCTEMBI OPTaHOB KUBOTHBIX U YeNIOBEKA. DYHKIIMKM OPTraHOB U CUCTEM OPTAHOB.

Omnopa tena opranu3MoB. Kapkac pactenuii. Ckenersl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHbIX. Hapy>kHbli1 U BHyTpeHHUM CKeleT. CTPOESHUE U TUTIBI
COEIMHECHUS KOCTEN.

JBmxkeHue  opraHm3mMoB. JIBWIKEHHE  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOoouaHOE, KT'YTUKOBOE, PeCHUYHOE. JBrKeHHEe MHOTOKJIETOYHBIX PACTCHHI:
TPONU3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOUYHBIX >KUBOTHBIX M YECJIOBEKA:
MblItiedHas cuctema. Pedrexc. CkeneTHbie MBIIIIIBI M UX paboTa.

[Tutanue oprann3mos. [lornonieHue Boibl, yII€KUCIIOr0 ra3a i MUHEPaIbHbIX
BelleCTB  pacTeHusiMu.  [lutanwe  KUBOTHBIX.  BHyTpumosioctHoe
BHYTPUKJIETOUHOE THIIEBapeHue. [IuTaHne MO3BOHOUYHBIX KUBOTHBIX. OTIesbl
MUILIEBAPUTENLHOTO TpakTa. [luieBaputensHbie kene3bl. [IumieBaputenbHas
CHCTEMA YEJIOBEKA.

Jprxanue opranu3mMoB. J{pixanue pactenuil. Jlpixanue ®uBoTHBIX. {uddy3us
ra3oB 4yepe3 NOBEPXHOCTh KIEeTKU. KokHOe apixanue. JlpIxarebHas MOBEPXHOCTb.
KabepHoe u n€rounoe apixanue. J{pIxaHue Mo3BOHOYHBIX )KUBOTHBIX U UEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIO)KHEHUE CTPOCHHUS JIETKMX ITO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucTemMa 4eloBeka. MeXaHW3M BEHTWDILMU JIETKUX y NOTUI U
MJICKOTIUTaroNMX. Perymsiius apixanus. JlprxarenbHbie 00hEMBI.
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TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHIOPTHBIE CUCTEMBI PACTEHHIAL
TpaHcnopT BemweCTB y JKUBOTHBIX. KpoOBeHOCHas cuctemMa M €€ OpTraHbL
KpoBeHocHass cucTeMa IO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepalg,
KPOBEHOCHBIE COCYABl M KpoBb. Kpyru KpoBoOOpamieHus. DBOJIOLUOHHBIC
YCJIOKHEHHSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IT03BOHOYHBIX )KMBOTHBIX. PaboTa
cepauau e€ peryssnus.

Beinenenne y opranuzmos. Beiienenue y pactenuil. Belnenenue y sKUBOTHBIX.
CokparutenbHble Bakyoid. Opranbl BbiaeneHus. @PwibTpanus, CeKpenus u
oOpaTHOE BCAcChbIBaHUME KAK MEXAHU3Mbl PabOTBl OpraHoB BbiAcieHUS. CBs3b
MOJIOCTH TeJla C KPOBEHOCHOW M BBIJIEIUTEIBHOW CHCTEMamu. Bblaenenue y
MO3BOHOYHBIX KUBOTHBIX M yenoBeka. [louku. Ctpoenne u (yHKINO HUpOBaHUE
HeppoHa. OOpa3zoBaHre MOYH Y UETIOBEKA.

3anmra y OpraHM3MOB. 3ammTa y OJHOKIETOYHBIX OpraHu3MoB. Criopsl
OakTepuii ¥ HUCTHI MPOCTEUIINX. 3AUTa Yy MHOTOKJIETOYHBIX pacTeHui. KyTukyia.
CpenctBanacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3anmra y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HX NPOU3BOIHBIE.
3ammTa opraHuzma OtT 0oJiesHeld. MIMMyHHas cucteMa venoBeka. KileTouHbId U
TyMOpaibHbIi UMMYHHUTET. BpOXIEHHBIA U TPUOOPETEHHBIN CcHELUPUYUECKUNA
UMMYHHTET. Teopusi KIOHAIBbHO-ceIeKTUBHOrOo uMmyHutera (I Opmmx, @. M.
bepuer, C. Tonerara). BocnanureibHbie OTBETHl OpraHnu3MoB. PoJib BpoxAEHHOTO
MMMYHHTETA B pa3BUTHUN CUCTEMHBIX 3a00JI€BAHUM.

PazmpaxxuMocTs W peryjsiuus Yy OpraHusmoB. PazapaxuMocTts Yy
OJHOKJIETOYHBIX OPTaHU3MOB. TakCHUCHL. Pa3ApaxuMOCTb U pETYISALMS y PACTCHUI.
PocToBbl€ BemiecTBa M MiX 3HaYEHUE.

HepBHast cuctema u pedrektopHas perynsiuus y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OT/IEIbl. DBOJIOLMOHHOE YCIOAKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTHEnbl T'OJOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pedrnexkropHas nyra. be3yc/IOBHBIE M YCIOBHbBIE PEQIICKCHI .

['yMopanbHas perynsauuss 1 SHIAOKPUHHAs CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKene3bl 3HAOKPUHHOM CUCTEMBI K UX TOPMOHBL J[elicTBrE TOpMOHOB. B3anmMocCBs13b
HEPBHOU U 3HJOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucTema.

JdeMoHCcTpanumn

IToptper: U. I1. I1aBnoB.

Tabmuubl U cxembl: «OIHOKJIETOYHBIC BOIOPOCIN», «MHOTOKICTOUYHBIC
Bojiopocan», «baktepun», «lIpocreiinme», «OpraHbl IIBETKOBBIX PACTECHUID,
«CucrteMbl OpraHoB TNO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOEHHE
HaceKoMbIX», «Tkanu pactenuit», «KopHeBble cucTeMbl», « CTpoeHue cTedis,
«CTpoeHre JUCTOBOW TUIACTHHKWY, «TKaHW >KUBOTHBIX», «CKENeT 4elloBeKay,
«ITumeBapurenbHas  cuctema», «KpoBeHocHas cuctema», «/lpIxarenbHas
cuctema», «HepBHas  cucrema», «Koxa», «MpblleyHas  cucteMay,
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«BplienurenbHas cUCTEMa», «DHIOKpPUHHAA cHUCTeMa», «CTpOEHUE MBIIILBD,
«Ammynuter»,  «KumedHomnonocTtHsie», «CxemMa  MHUTaHUA  PACTEHUID,
«KpOBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUIPbD,
«Ctpoenue miaHapun», «B BHyTpeHHee CTpoeHHE N0XKAEBOTO 4epBs», «HepBHas
cuctema pbiO», «HepBHas cucrema marymkm», «HepBHas —cuctema
npecMmbikaronmxcsa», «HepBHas  cucrema nTuny, «HepBHas — cuctema
MIIeKonuTaonmx», « HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIPEnaparbl OJHOKIETOYHbBIX
OpraHM3MOB, MUKpOIIpEnaparbl TKaHEW, pPaKOBUHBI MOJUIFOCKOB, KOJUICKLIUU
HACEKOMBIX, UTJIOKOXKHUX, MKUBbIE HK3EMIULIPbl KOMHATHBIX PacTeHH, repoapuu
pacTeHWl pa3HbBIX OTAENIOB, BIAXKHBIE TNPENapaThbl  KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJOBEKA,
000pyAOBaHUE JIs AEMOHCTPALIMY TOYBEHHOTO 1 BO3AYIIHOTO TUTAaHUS PACTEHMUI,
paculeryieHus Kpaxmana u O€JIKOB MO/ AciicTBUEM (PEpMEHTOB, 000PYI0BaHUE [
JEMOHCTpPALMH OTIBITOB M0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeNbHbIX JBUKEHUM, MO1€T1 TOJIOBHOT'O MO3Tra pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padoTa «3yueHre TKaHEN! pACTEHUID).

JlabopaTopHasi padoTa «3yueHne TKaHen )KUBOTHBIX.

JlabopaTopHas pabota «3yueHne opraHoB [IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHOKeHHe B Pa3BUTHE OPraHU3MOB

®opMbI pa3MHOXKEHHUsSI OPraHU3MOB: Oecroioe (BK/IIOYas BEreTaTUBHOE) U
nosioBoe. Buapl  Oecrosioro  pa3MHOMXKEHUS: TOYKOBAHUE, CHOPYIISALMS,
(dparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. llonoBeie KiIeTkn, wim ramersl. Meio3. Cragumn
Mmeio3a. [loBenenne xpomocoM B meiiose. Kpoccunrosep. bruosiornueckuii CMbICI
Meiio3a M TOJIOBOrO mpoiecca. Melio3 M ero MECTO B JKU3HEHHOM  ITMKIIE
OpTraHU3MOB.

[IpenzapoasiiieBoe pa3BuTHe. ['aMeTorenes y >kuBOTHBIX. [10J10BBIC HKENE3bl.
O6pazoBaHue 1 pa3BUTHE MOJIOBBIX KiIeToK. Criepmarorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpEeHHE W SMOpPHOHAILHOE pa3BUTHE JKUBOTHBIX. (CroCOOBI
OIUIOAOTBOPEHUS : HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTAHU3MOB (OHTOTEHE3 ). IMOPUOJIOrUs — HayKa
O Pa3BUTUHU OPTaHU3MOB. Mopgoeere3 — 00Ha u3 21asHbIX NPodIeM dIMOPUOIOSUL.
Konyenyusa mopgoecenos u mooenu mopgpoceneza. Ctanum >MOpUOTEHE3A
XKUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbsl  J1poOGseHwsL.
Hemepmunuposannoe u Hedepmunuposannoe Opoobnenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH APOOJICHHUS MIICKOTMTAIONIMX. 3apOJIBIIIEBLIE JUCTKU
(racTpyssiiust). 3aKiIaika OpraHoB M TKaHEH W3 3apO/IbIIIEBBIX IMCTKOB. B3auMuoe
BIMSIHUE 4YacTell pa3BUBAIOLIETOCS 3apojbliia (AMOpHUOHAIbHAS WMHIYKIIHS).
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3akiagka IUIlaHA CTPOEHHS JKMBOTHOIO Kak pPeE3ylbTaT HMEpPapXUUYECKHX
B3aUMOJICMCTBUI TIeHOB. BiusHue Ha 5MOpHOHANBHOE pPa3BUTHE PAa3IUMYHbBIX
(haxTOPOB OKPYIKAIOIIECH CPEIbI.

Poct u pasBurue xuBoTHBIX. llocToMOproHnanesblli nepuon. Ilpsimoe u
HerpsiMoe pa3Butue. PaszButue ¢ Mmeramopdo3oM y OECHO3BOHOYHBIX H
IIO3BOHOYHBIX >KMBOTHBIX. DHOJIOTMYECKOE 3HAYEHUE MPSIMOrO M HEIPSIMOIo
pa3BUTHA, UX PACIPOCTPAHEHHUE B NPUPOAE. TUlbl pocTa :KUBOTHBIX. DakTOPHI
peryisiiuu pocTa )KUBOTHBIX U yenoBeka. CTaaguu NoCTIMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl onTOreHe3a yenoseka. CtapeHue u cMepTh Kak
OMOJIOTUYECKHUE MPOLIECCHL

Pasmuoxenne u pazButue pacteHuit. ['amerodur w cmopodur. Meiio3 B
KU3HEHHOM LIMKJIe pacTeHuid. OOpa3zoBaHue criop B IIpolecce meiio3a. ['amerorenes
y pacteHuil. OII0JOTBOPEHUE U PA3BUTHE PACTUTENBHBIX OPTaHU3MOB. J[BOMHOE
OIUIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuii. OOpazoBaHUe U Pa3BUTHE CEMEHHU.

MexaHu3Mbl perysisiiud OHTON€HE3a Y pACTCHHI U )KUBOTHBIX.

JleMOHCTpAaLMH

[Hoptpersr: C. I'. HaBamn, X. [1Inemas.

Tabmuupel 1 cxembl: «BereratnBHOE pa3zMHOXeHUE», « Tumsl Oecnosioro
pa3MHOXEHUD», «PasMHOXKEHHE XIaMUAOMOHAIbI», «Pa3MHOKEHHE DSBIIIEHBD,
«Pa3MHO)eHne ruape», «Meiosd», «Xpomocome, «I'amerorenesy», «CtpoeHue
SUUEKIETKH M CIIEpMaro30uaa», «OCHOBHbBIE CTauM OHTOreHe3a», «lIpsmoe n
HENnpsIMO€ pa3BuUTHE», «Pa3BUTHE MAUCKOTO Xyka», «Pa3zButue capaHum»,
«Pa3Butne mATymkm», «/IBOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX pPAaCTECHUI,
«CTpoeHue ceMsH OAHOAOBHBIX U IBYAOJBHBIX PAaCTEHUI», «  KU3HEHHBIA LUK
MOPCKOU KaIyCThbI», «KHU3HEHHBIN UK MXa», <« KU3HEHHBII HUKII TAIOPOTHUKD,
«KW3HEHHBIN IUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENaparhl SUIEKICTOK U
CIIEPMATO30UI0B, MOAEND « [ [MKI pa3BUTHS JATYIIKIA .

JlabopaTopHasi padora «3yueHne CTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTIpEnaparax».

IIpakTnyeckas padora «BpIsBlIeHHE NPU3HAKOB CXOACTBA 3apOJbIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass padora «CTpoeHME OpraHOB PAa3MHOKEHUS BBICIIMX
pacTeHUn.

Tema 11. I'eHeTKa — HayKa 0 HACJEJICTBEHHOCTH M W3MEHYHMBOCTH
OPraHu3MOB

HcTopus cTaHOBJIEHUS U Pa3BUTHUS TEHETUKU Kak Hayku. Pabotel I'. Menperns,
I'. ne ®pusa, T. Moprana. Posib 0OT€4ECTBEHHBIX YYEHBIX B PA3BUTUU I'€HETUKH.
Pa6oTsl H. K. Kombriosa, H. U. BaBuiiosa, A. H. benosepckoro,I'. [{. Kapneuenko,
0. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.
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OCHOBHBIE T€HETUYECKUE TIOHATUS U1 CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUlelIbHbIe TEeHbl, AIbTEPHATHUBHBbIE MPU3HAKH, TOMUHAHTHBIM U PELECCHUBHbIN
NpHU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTas IUHUS, THOPUIBL, TEHOTHI, (PEHOTHII.
OCHOBHBIE =~ METOJABl  TEHETUKU:  T'HOPUIOJIOTHUYECKUM,  IMTOJIOTHMYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKUM.

JleMOHCcTpaLMH

[loptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuno, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuib! 1 cxembl: «MeTo1bl TeHETUKI», « CXEMBI CKPEIIMBAHUS .

JlabopaTtopnass padora «JIlpo3oduna kak OOBEKT TEHETUYECKUX

HCCJIETOBAHUIN .
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckpeumBanue. - IlepBblii 3akoH MeHnaenss — 3aKOH

eIMHO00pa3usi ruOpUI0B MEPBOTO NMOKoJIeHus . [IpaBuno qomunupoBanus. Bropoit
3aKkOH Menzensa — 3aKOH pacUICIUICHUS HPU3HAKOB. LluTomornueckne OCHOBBI
MOHOTHOPHIHOTO CKpEHMBaHU. [ M10TE3a YUCTOTHI FaMeT.

AHanu3upyrolee CKpemuBanue. 1 [poMeXyToOUHbIN XapakTep HACJIEI0BaHMsL.
Pacmerienne npu3HakoB MpY HEMOJHOM JOMUHUAPOBaHUH.

JurubpuaHoe ckpemyBanue. Tperuii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacJIeJ0BaHus MpU3HaKOB. [{uToIOrnyecKkrne OCHOBBI AUTMOPUAHOTO CKPEIIMBAHUSL

CuersieHHOE HaclienoBaHUe Npu3HAKOB. Pabotel T. Moprana. CuenienHoe
HACJICAOBaHUE TI'E€HOB, HAPYILIEHHUE CUCIUIEHUS MEXAy I'e€HaMU. XPOMOCOMHasA
TEOPHUsI HACJICACTBEHHOCTH.

['enerrka nosa. XpoOMOCOMHBIN MEXAHU3M OIPEAENICHUA 110J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBL ['OMOTaMeTHblid U T€TeporaMeTHbI 10J1. [ eHeTuueckas
CTPYKTYypa I10JIOBBIX XpOMOCOM. HaciieroBanve npu3HakoB, CUEIIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucrema. [erioTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM auie3M. B3anmMoIenCcTBUE HEAUICIbHBIX T'€HOB.
KomrmementapHocTs. Onuctas. [lomamepus.

I'eneTnyecKuii KOHTPOJIb PA3BUTHS PACTEHUM, 2)KUBOTHBIX U YEJIOBEKA, & TAKXKE
(U3MOIOTUYECKUX  TMPOIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYHKITUH.
['eHeTUecKHEe MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMO/IEHCTBUS «XO35UH
— Mapa3uT» U «XO35IMH — MHUKpOOMOMY». ['eHeTmueckue acmheKThl KOHTPOJIS U
M3MEHEHHUS HAcJeCTBEHHON MH(POPMAIIMH B IIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanumn

IToptpersr: I'. Menaens, T. Mopras.

Tabmuuet u cxembl: «IlepBoiit 1 BTOpo# 3akoHbl Menaens», « Tperuit 3akoH
Mengens», «AHaM3Upyroliee ckpenmBaHue», «HemomHoe ITOMUHHUpPOBAHUEY,
«CuersieHHOE HaclieIoBaHUE MPU3HAKOB y Apo3oduibly, «['eHeTnka momay,
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«Kapunotun uenoBeka», «Kapwotunm gpo3zodumsy, «Kapuotum nTHIED,
«MHOXeCTBEHHBIN ajIeIu3M», « B3auMo1eliCTBUE I'€HOBY.

O6opynoBaHue: MOJENb MJIsi JAEMOHCTpAaIlMU 3aKOHOB e€AMHOOOpa3us
THOPHUIOB TEPBOTO TMOKOJCHHWS W PACIICIUICHHWsS] TMPU3HAKOB, MOJEIb JJIs
JIEMOHCTPALMM 3aKOHA HE3aBUCHMOTO HACJICAOBAHUS IMPU3HAKOB, MOJECHb I
JEMOHCTpAlMM CLEIUIEHHOTO HACJIEAOBaHUs IIPU3HAKOB, CBETOBOM MMKPOCKOI],
MUKporpenapar: «Jpo3odumay.

IIpakTuyeckass padora «lV3ydueHne pe3yiabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUS Yy APO30(PUIIBI».

IIpakTuyeckass padora «M3yuyeHne  pe3ynbTaTOB  AUTHOPUIHOIO
CKpEIMBAHMS Y IPO30(OUIBI».

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

BzaumopelictBue reHotuna u cpelnbl npu «(POPMHUpOBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KaueCTBEHHbIEC M KOJIMYECTBEHHBIE MTPU3HAKU. Bubl
VU3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHAS.

MonudukanionHas HU3MeHYMBOCTh. Posib  cpenbl B (popmupoBaHuM
Moau(UKaIMOHHON U3MeHunBocTH. HopMa peakunu npusHaka. BapuannoHHbIN
pan u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOAM(UKALMOHHOM
U3MEHYUBOCTH.

['eHoTHIIMUECKAsA N3MEHYMBOCTL. CBOMCTBA FTEHOTUITNY €CKOM NM3MEHUYMBOCTH.
Buipl reHOTUIIHY €CKO M M3MEHYMUBOCTHU: KOMOWHATUBHAS, MYTaI[MOHHASI.

KoMOuHaTtuBHass M3MEHUYMBOCTh. MEWO3 U TMOJIOBOW MPOIIECC — OCHOBA
KOMOHWHATUBHOM N3MEHYMBOCTH. POJIb KOMOMHATHBHOW N3MEHUMBOCTH B CO3/1aHUN
TEeHETUYECKOTO pa3HOOOPa3us B peenax OAHOI0 BUAA.

MyTanuoHHasi U3MEHUYMBOCTh. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHbie. CIIOHTaHHBIE W  HWHAYIMPOBAHHBIE MYyTalUuu. — SAepHbIE W
HUTOIUIa3MaTnyeckue Myrtamuu. CoMarudeckue U moJioBble MyTauuu. [IpudamHbl
BO3HUKHOBEHUs MyTauuu. MyTraresbl YW WX BIMAHHE HA  OPTAHU3MBL
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpolecca. 3aKOH TOMOJIOTMYECKUX PSAIOB B
HacnenctBeHHou m3meHunBoct (H.M. BaBuion). BHesgepHas M3MEHYHUBOCTH U
HACJIEICTBEHHOCTb.

OnueeHemuxka U dNUSCHOMUKA, POAb ONULEHEMUYecKux @axkxmopos 8
HACIe008aAHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOB.

JdeMoHCcTpanumn

IToptpersr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuupr w  cxembl: «Buasl u3MeHYHBOCTHY», «MoaudukaMoHHAI
W3MEHUYUBOCTDY, «KoMOuHaTuBHas W3MEHUYUBOCTDY, «Metio3sy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHNs YETOBEKa», « BUabl MyTarmiiy.

O6opynoBaHue: KUBbIE U TepOapHbIE SK3EMIUIPhl KOMHATHBIX PaCcTEHUM,
pucyHku (potorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYMBOCTH.
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JlaGopaTopHasi padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHOW W3MeHYnBOCTU. [locTpoeHune BapualMOHHOTO psga U
BAPUAILIMOHHOW KPUBOW.

IpakTnueckass padora «Myrtauuu y Apo3odmibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnka yes10BeKa

Kapuotun yenoseka. MexayHapoaHas Iporpamma MCCJEI0BaHUs T'€HOMA
yenoBeka.  Meroapl  M3ydeHHs TIEHETHMKM  YEJOBEKA:  I'€HEAIOTMYECKUH,
OJIM3HELIOBBIM, LIMTOT'€HETUY ECKUM, MOIMYJISIIUOHHO -CTATUC TUY €C KU,
MOJIEKYJIIPHO-T€HETUY ECKHM. CospemMeHHoOE OIIpEEIICHUE reHOTHIA:
IIOJTHOTEHOMHO€ CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHNE, B TOM YHUCJIE C TIOMOULIBIO
[MIP-ananu3a. HacnenctBeHHbie 3a00JieBaHus YenoBeKa. I eHHbIe 1 XpOMOCOMHBIE
00JIe3HM ueNoBeKa. bOJe3HW ¢ HacleACTBEHHOW MPEnpacnoioKEHHOCTHIO.
3Ha4eHUE MEIULIMHCKOW T€HETUKH B IIPEAOTBPALICHUH U JICHEHUN N€HETUYECKHUX
3a0oneBaHuii 4enoBeka: MeauKO-TeHETHYecKoe KOHCYJIbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [oHSATHE «TEHETUYECKOTO rpy3a». DTHUECKUE aCIIEKThl UCCIIEIOBAaHUIM B
00JIaCTH peAaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTopbl NOBBIINIEHHON YYBCTBUTEIBHOCTH 4YEJNIOBEKa K
GuU3NUECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKpY-Karolel cpenbl. [ eHeTnyeckas
IIPEAPACIIOI0KEHHOCTD YeJIOBEKA K MAaTOJIOTHSIM.

JdeMoHCTpanuK

Tabmuupl u cxembl: «KapuoTun 4denoBeka», «MeToabl U3y4yeHUs] T€HETUKU
4eloBeKay, «I eHeTnueckue 3a00J1€BaHMs YEIOBEKa) .

IpakTnueckas padora «CoCTaBIICHAE U aHAJIA3 POJI0CIOBHOM.

Tema 15. Cennexnusi opraHu3MoB

JloMecTrkanus U CeAeKLys. 3ap0xKACHUE CEIICKIIMH U JOMECTUKALIMU. Y YEHHE
H. 1. BaBunoBa o IleHTpax HpPOMCXOXKACHUS U MHOTO00pasus KyJbTYpPHBIX
pactenuii. Posib cenekium B CO31aHAHA COPTOB paCTEHUI U MOPO JI dKUBOTHBIX. COpT,
OPOoJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEACTBEHHON M3MEHYMBOCTU
H. W. BaBuiioBa, ero 3HaueHue 11 CEIEKIIMOHHOU PabOTHI.

Meroasl ceneKmoHHON paboThl. McKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHJIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOM CCJICKLIUU. HcnbiTanne
NPOU3BOAUTENCH TO TOTOMCTBY. OTOOp MO TEHOTUITy C TMOMOIIBIO OLEHKU
¢dbeHoTHIIa TOTOMCTBA M OTOOP IO TeHOTHITY ¢ TomMotIbio anamu3a JIHK.

HcKycCTBEHHBIW ~ MyTareHe3 Kak  METOJlT  CEJICKIIMOHHOW  paloThL
PannanoHHbIN 1 XUMUYECKAW MyTareHe3 Kak MCTOYHUK MyTalui Y KyJIbTYpPHBIX
dbopm opranuzmMoB. Mcrnosb30BaHHE TEHOMHOTO PEAAKTUPOBAHHUS M METOJIOB
pekomOuHanTHbIX JJHK 115 mostydenust ucxoiHoro Matepuania Jjsi CeNeKIUU.

[Tosyuenue MOJIMIIJIOUIOB. Bnayrpusnnoas rUOpPUIN3AIWS.
bmu3zkopoacTBeHHOE — CKpelBaHue, wid  MHOpumuHr.  HepojcTBeHHOE
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CKpellMBaHue, Wid ayTopuauHr. l'etepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekimu. OtnanéHHas rubpuauzanus. [Ipeogonenue Oecriioaus
MEXKBUIOBBIX THOPHUIOB. J{OCTIKEHUS CENeKIIMNA pAaCTEHUN U )KUBOTHBIX. « 3e1éHas
DEBOMOYUSLY.

CoxpaHeHne 1 u3y4eHHe TeHETUHYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHUI U X
JTUKUX POANYEH JUI CO3/1aHUSI HOBBIX COPTOB U THOPUIIOB CEIIbCKOXO03HCTBEHHBIX
KyIbTYyp. /3yuenue, coxpaneHnue u YnpaeieHue 2eHemudecKumu pecypcamu
CEbCKOXO3AUCMBEHHbIX U NPOMbBICTIOBLIX JHCUBOMHLIX 68 Yendax YAyYuleHus
CYWecmeyiouux U co30aHus HOBbIX NOPOO, TUHUU U KPOCCO8, 68 MOM HYUCIe C
npUMEHEHUEM COBDEMEHHBIX MemOo008 HAYYHbIX UCCIe008aHUL, Nepedo8blX uoel U
nepCcneKmuHbX MexHOI0SU .

JleMOHCTpaLMH

[loptpers: H. W. BaBunos, M. B. Muuypun,-I'. . Kapneuenko, II. IL
Jlykpsanenko, b. JI. Actaypos, H. bopioyr, /1. K. benses.

Tabmuue! u cxembl: «LIeHTPBI MPOUCX0:K1EHNU U MHOTO00pa3us KylIbTYpHBIX
pacTeHu», «3aKOH rOMOJOTUYECKUX PSAIOB B HACJIECICTBEHHON M3MEHYMBOCTID,
«Metoabl cenekium», «Ornanénnas rudpuauzanus», « MyrareHes».

JlaGopaTopHasi padoTa «/3yuyeHue COPTOB KyJIbTYpHBIX PACTEHUN U TIOPOA
JIOMAITHUX 5KUBOTHBIX.

JlabopaTopHasi padora «3ydueHue MeTo10B CEIEKIIUA PACTEHUID.

IIpakTnueckas padora «IIpuBuBka pacTeHnin».

IKeKkypeuss «OCHOBHbIE METOJBI M JOCTVIKEHUS CEJICKIIMM pPAacTEeHUM H
YKUBOTHBIX (Ha CEJICKIUOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOUCHIBITATEIbHBIM  yYaCTOK, B TEIUIMYHOE XO3SWCTBO, B JIADOPATOPHIO
arpOyHHMBEPCUTETA WM HAYYHOTO LIEHTPA).

Tema 16. buoTexHoJI0Orus ¥ CHHTETHYECKAasi 0MO0JIOT U

OOBeKThl, UCTOJIb3YEMbIE B OHMOTEXHOJIOTHM, — KJIECTOUHbIC W TKaHEBbIE
KYJIbTYpPBHlI, MHUKPOOPTaHU3MBL, WX XapaKTEPUCTHUKA. Tpaguimonnas
OMOTEXHOJOTHS: XJICOONICUCHHE, TMOJYYEHHE KHUCJIOMOJIOUYHBIX MPOYKTOB,
BUHOJENMMe. MukpoOuonornueckuii cuHte3. OOBEKTHI MHUKPOOUOJIOTUUECKHUX
texHoJoruil. [I[pon3BoicTBO O€NKa, aAMUHOKHCIIOT U BATAMUHOB.

Co31aHne TEXHOJIOTHI M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUS TEHOMOB C LIETbIO NOJYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
COJIEp KalMX HE BCTPEUAIOIIUECs B MPUPOAe OMOCUHTETUUECKUE Ty TH.

Knerounass unxeHepus. MeTtoapl KyJIbTypbl KIETOK W TKaHEW pPacTEHUH U
#KUBOTHBIX. Kpuobanku. Comaruueckas ruOpuauzainus HU COMaTUYECKUN
smOpuroreHe3. Mcmonp3oBaHue TarmioWI0B B CEICKIIMU pacTeHuid. [lonyuenue
MOHOKIIOHAIbHbIX anmumen. Mcnonv306anue MOHOKAOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKOHCTpyKIms
SAUIEKIETOK U KJIOHUPOBAHUE )KMBOTHBIX. METOJ TPaHCIUIAHTALIMU SIJIEP KIIETOK.
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Texnonocuu 0300poeneHus, KyIibmusupo8aHus U MUKPOKJIOHATbHO20 PA3SMHONCEHUs.
CelbCKOXO3AUCMBEHHBIX KYAbIMYD .

XpOMOCOMHAasl M TEHHasg HWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TIeHa U
koHcTpynpoBanue pekoMOnHaHTHEIX JIHK. Co3z0anue mpanceennvix opeanusmos.
JloCTMKEHNS U IEPCIIEKTUBBI XPOMOCOMHOW M TEHHOW MHXKEHEPUU. DKOJIOTUUECKUE
Y 3TUYECKHUE POOJIEMbI TEHHON MHKEHEPUU.

Menunmnckue 6norexnosnoruu. [loctrenomHas mudposas meauiuHa. TP -
JUarHOCTHKA. MeTaOOJIOMHBIM aHaIM3, TCHOIICHTPHUYECKUNM aHAM3 IIPOTEOMa
YeJnoBEeKa ISl OLCHKH COCTOSIHHMSA €ro 310poBbs. MCIOJIB30BaHME CTBOJIOBBIX
KiIerok. TaprerHas Ttepanust paka. 3D-OuounkeHepus il pa3pabOTKU
(byHAaMEHTATLHBIX OCHOB MEIMIMHCKUX TEXHOJIOTHH, CO3JaHHUS KOMILIEKCHBIX
TKaHEl COYETaHMEM TEXHOJIOTUW TpEXMEPHOro OMOMpHUHTUHTA U cKaddoIIuHra
JUISL pELIEHUS 3aa4 [IEpCOHAIN3UP OBAaHHOW MEIULIMHBI.

Co3anue BEKTOPHBIX BaKIMH C LENbl0 00ecrieueHuss KOMOWHHUPOBAHHOW
3ammThl OT Bo30Oyaurtenaern OPBU, ycTaHoBiieHME MOJEKYISAPHBIX MEXaHHU3MOB
¢yukunonupoBanus PHK-conep:xaimx BUPyCOB, BbI3BIBAIOIIMX 0CO00 OMACHbIE
3a00JIeBaHMsI UETIOBEKA U JKUBOTHBIX.

JdeMoHCTpanun

Tabmuupl u cxembl: «Mcnoab30BaHNE MUKPOOPTAaHU3MOB B IIPOMBIIIIEHHOM
pOu3BOACTBEY, « KierouHast MHIKEHEpHs», «1 eHHast MHXKEHEPUS».

JlaGopaTopuas paboTa «3yueHrne 00beKTOB OUOTEXHOJIOT U .

IpakTnyeckas padora «IlogydeHHUE MOJIOYHOKUCIBIX TIPOAYKTOBY.

IKeKypeuss «buoTeXHONOrHS — BaXKHEWIIas MPOU3BOAUTEIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOTNYECKOE MPOU3BOJICTBO )».

Poccuiickon @enepanuu, KpacHo KHUIMA peruoHa.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOTN HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpPeOOBaHUS K pe3yjbTaraM OCBOCHUS
oOyJaronmMucss TpOorpaMM CpeaHero oOImero oOpa3oBaHUsA: JTUYHOCTHEHIC,
MeTanpeaMEeTHbIC U TPEAMETHBIC.

B cTpyKType TMIHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOTPAMMBI IO OMOJIOTHN
BBIJICJICHBI CJICAYIOIINE COCTABIIIONIME: OCO3HAHUE 00YUJaIOIIUMUCS POCCHUHCKON
IrpaXIaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIHHOCTH
U CaMOOINPENCICHUI0, Haauuue momusayuu K OOydeHUI0O OHOJIOTHH,
yeleHanpaesiienHoe paszeumue BHYTPEHHUX YOEXKIEHUW JMYHOCTH Ha OCHOBE
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KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAAULIUNA Pa3BUTUS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCM b O0YUAIOUIUXCS PYKOBOICTBOBATHCSA B CBOEH
JEATENbHOCTH LEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMM, HPUCYIIMMH CHUCTEME
OMOJIOTHYECKOTO 00Pa30BaHUS, HAIUYUE NPABOCO3HAHUA IKOTIOTUIECKOUN KYIbTYPHI,
CNOCOOHOCMU CMA8UMb TN U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3YIBTAThl OCBOCHHUS ITPOTPAMMBI [T0 OMOJIOTHH I0CTUTAIOTCS B
€IMHCTBE Y4Y€OHOM UM BOCHMUTATEIILHOW JEITEIbHOCTH B COOTBETCTBUM C
TPAJAULMOHHBIMU POCCHUUCKAMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMA B OOIIECTBE MpaBWIAMH U HOPMaMU
NOBEACHUSI M CHOCOOCTBYIOT MpOLlEcCaM CaMOIO3HaHUsS, CaAMOBOCHMTAHUS U
CaMOPAa3BUTHSI, PA3BUTUSA BHYTPEHHENM MO3ULMHA JUYHOCTH, NATPUOTHU3MA U
YBOXEHUS K 3aKOHY U MPABOIOPSJIKY, YEIOBEKY TPYJa U CTapIIeMy IOKOJIEHUIO,
B3aUMHOTO YBaXEHHs, OEPEKHOTO OTHOLIECHUS K KYJbTYpHOMY HACICAUIO U
TpaaULIMSIM MHOTOHAMOHAJIBHOTO Hapoja Poccuiickoit denepanuu, npupoae u
OKpYXKarollleu Cpeie.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUSI ydeOHOro mnpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTH 00YyJaroIIMXCsl PYKOBOICTBOBATHCS
chopMupOBaHHON BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpPUEHTAlMil, TO3WTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIHUX
TPaJAULIMOHHBIM IEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOI'O
ONBITA U ONBITA AEATEIBbHOCTH B MPOLECCE PEeATU3ali OCHOBHBIX HAIPABIICHUI
BOCIIUTATEIbHOU AEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOI0 BOCITUTAHMS :

c(hopMHUPOBAHHOCTH IPAKIAAHCKOM MO3UIUYN 00 YUaIOIIEr0Cs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCHUICKOr0 0OIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAB 1 00A3aHHOCTEMN, yBaKEHUE 3aKOHA
Y IIPaBONOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM 1€ATEIbHOCTU TP CO3IaHUH yH4EOHBIX
IPOEKTOB, PEHIEHUH YYEeOHbIX U [O3HABATEIbHBIX 3aJad, BbINOJHEHUN
OMOJIOTHUECKUX HKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATS €€;

YMEHHUE YYUTHIBATH B CBOUX JIEUCTBUSIX HEOOXOIUMOCTb KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIFOJIeN C Pa3HbIMU YOXKICHUSIMU, KyJIbTYPHBIMU IEGHHOCTSIMU U
COLUATIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHHUSA
y4eOHBIX, TIO3HABATENBbHBIX U HCCJEIOBATENbCKUX 33Ja4, YBAKUTEIHLHOIO
OTHOIICHUS K MHEHHMIO OIIMOHEHTOB MpU OOCYXJACHUH CHOPHBIX BOIPOCOB
OMOJIOTUUECKOTO COJCPKAHMUS;

TOTOBHOCTH K TYMAaHUTAaPHOU ¥ BOJIOHTEPCKOM NEATENBHOCTH;
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2) IATPHOTHYECKOI0 BOCIIMTAHMS

c(hopMHUPOBAHHOCTH POCCUNUCKON I'PAXKTAHCKON HIIEHTUHYHOCTH, TATPUOTHU3MA,
YB@)KEHUS K CBOEMY HapO]ly, YyBCTBa OTBETCTBEHHOCTH nepen PoinHoM, roproctv
3a CBOM Kpai, cBOX0 PonuHy, CBOU SI3bIK M KYJbTYPY, HNPOUUIOE W HACTOSIICE
MHOTOHAallMOHAIBHOT 0 Hapoa Poccuu;

LEHHOCTHOE OTHOLIEHNE K IPUPOTHOMY HACJIEINIO U TAMATHUKAM PUPOJIBL,
TOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE WU
pa3BuTHEe OWOJIOTHM, TIOHMMAaHHUS 3HAYeHHS OWOJIOTUM B TIO3HAHUU 3aKOHOB
IPUPOJIbIL, B dKU3HU YEJIOBEKA K COBPEMEHHOT0 OOLIECTBA;

ujeiiHasg yOeKIEHHOCTh, TOTOBHOCTh K CIIY)KEHUIO M 3amuTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €ro CyAL0Y;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS:

OCO3HaHWE NYXOBHBIX IEHHOCTEHW POCCUNCKOr0 HAPO1a;

c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 TOBECHUS;

CIIOCOOHOCTh OLICHHMBATH CUTYallMI0 W IMPUHUMAThb OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAIBHO -HPAaBCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO Oy 1yILIErO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTEISIM, CO3/1aHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TPHHSITHS LIEHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusmMu Hapo 0B Poccuu;

4) 3cTeTUYECKOIr0 BOCTIMTAHMUSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUEECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOILLECHU;

MOHUMAaHUE SMOLMOHATHLHOTO BO3ICHCTBUS "KUBOM MPUPO/IbI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHHUE
NPOSIBIISITH KAYECTBA TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHmus, popMmupoBaHus KYJbTYPbl 310POBbS U
IMOIMOHAJIBHOTO 0J1aTr OIOJIYYHA:

MOHMMAHUE U peaT3aliusi 3I0pOBOro 1 0€30MacHOro 00pasa >KU3HH (310pOBOE
NUTaHue, COOJIIO/IEHNE TUTUEHNY ECKUX ITPABUII 1 HOPM, COATaHCUPOBAHHBIHN pEKIM
3aHSATHUM W OTAbIXa, peryisipHas (Qu3nuyeckas aKkTUBHOCTB), OEpEeKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3NUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTU TMPAaBWI HWHAUBUAYATHHOTO U  KOJUIGKTUBHOIO
0€301acHOT0 MOBEACHHS B CUTYALMSIX, YTPOJKAIOIIMX 3/10POBbIO U )KU3HU JIIO/IEH;

OCO3HaHME TMOCJEIACTBUNA U HEMPHUATUS BPEIHBIX NMPUBBIYEK (YIOTpEOICHUS
aJTIKOT0JIs1, HAPKOTUKOB, KypeHHUs1 ),

6) TPy10BOT0 BOCIUTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYA0IO0HE;
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FOTOBHOCTh K AKTHBHOW JEATEIIbHOCTH TEXHOJOTUYECKOW M COLMAIbHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH, MJIAHUPOBATh U CaMOCTOSITEIHHO
BBITIOJIHSTH TAKYIO JI€SITEIbHOCTH;

WHTEpPEC K pa3indHbIM chepam mpodecCHOHATBHON ASSITEbHOCTH, YMEHHUE
COBepIaTh OCO3HAHHBIM BbIOOp Oyaymell mnpodeccun u  peann3OBBIBATH
COOCTBEHHBIE )KU3HECHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHHIO M caMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOIr0 BOCIIUTAHMSI:

AKOJIOTUYECKH LI€TIECO00Pa3HOE OTHOIICHUE K TPUPO/1€ KAK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIILIEHUE YPOBHS SKOJIOTUYECKON KyJbTYphl: MNPUOOPETEHUE OIIbITA
IUTAHUPOBAHUSI TMOCTYNKOB M OLEHKM UX BO3MOXKHBIX TOCIEACTBUMA I
OKPYXaroIIe CPebl;

OCO3HaHME I100aNbHOTO XapaKTepa 3KOJIOTMYECKUX MPOOIeM M myTell Hux
peIICHNUS;

CIIOCOOHOCTh HCHONIB30BaTh NPHUOOPETAEMBIE PH U3yYE€HUU OMOJIOT U 3HAHUS
U yYMEHHS TIpU pEIICHHH MNpoOJeM, CBS3aHHBIX C  palMOHAIbHBIM
OPUPOAONONb30BaHUEM  (COOJIIOJCHUE TMpaBWI MNOBEACHHS B  MPHUPOJIE,
HaMpaBJICHHbIX HAa COXPAaHEHHE PAaBHOBECUS B JKOCHUCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, OMOChEphI);

AKTUBHOE HEMPUSTUE JIEUCTBUMN, TPUHOCSIINX BPEJ] OKP Y KAIOIIEH MPUP O THOM
cpezne, yMEHHUE MPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJOTHUECKUE MOCIEACTBUSA
peANPUHUMAEMbIX IGUCTBUI U MPEI0TBpAIIATh 1X;

HATUYKUE PA3BUTOTO OKOJOTUYECKOT'O MBIIIICHUS, SKOJOTUIECKOUN KYJIbTYPBHI,
OTbITa JeSTEIbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B IMO3HABATEIbHON, KOMMYHHUKATUBHON M COIIMAJTLHOU
MPaKTUKE, TOTOBHOCTH K yUaCTUIO B MPAKTUYECKOU AESATEIbHOCTH BKOJIOTHUECKON
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 IO3HAHMSA:

c(hopMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIoTe
KYJIbTYp, CITIOCOOCTBYIOIIEIO OCO3HAHUIO CBOEIO MECTA B MOJIMKYJIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW M UYMTATENbCKOM KYJIbTYpPhl KaK CpelcTBa
B3aMMOICUCTBUS MEXKTY JIIOJABMHU U TTIO3HAHUS MUPA;

MOHMMAaHUE CIEeMU(UKH OMOJIOTUM KaKk HayKd, OCO3HaHWs e PO B
GbopMUPOBAHUHM PALMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LEIOCTHOTO
NpeNCTaBICHUST 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOIBI, UETIOBEKa U
oO1lecTBa, B TO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELICHUU MpoOseM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;
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yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTHH JUII COBPEMEHHOW HMBUIM3AIMH:
oOecreueHrss HOBOTO YPOBHSI Pa3BUTUS MEIUIUHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PEeCcypCHble MPOOIEeMBbl  pa3BUTHA
YeJI0BEYECTBA, MOMCKA MyTel BBIX0OJa U3 TI00aTbHBIX SKOJIOTHUYECKUX MTPOOIIEM U
ofOecrieueHuss mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALUOHATIHHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHUUM OHMOJOTUYECKUX 3HAHWM B LEIIX
NOBBIIIEHUST OOILIEH KYyJIbTYphbl, €CTECTBEHHO-HAYYHOM TI'PaAaMOTHOCTH, KakK
COCTaBHOM 4acTu (PYyHKIMOHAILHOW IPaMOTHOCTH OOydaromuxcs, GopMupyemon
IIPU U3y4YEHUU OMOJIOTHH;

NOHUMAaHUE CYHIHOCTH METOJIOB MO3HAHUs, UCTIONB3YEMbBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTM MCIOJIb30BAaTh MOJYy4aeMble: 3HAHWS JJi1 aHalu3a U
OOBSICHEHUS ABJICHUN OKPYKAIOWIEro MUpa U MPOUCXOIAIIMX B HEM HM3MEHEHUH,
YMEHHE JenaTb OOOCHOBAaHHBIC 3aKJIIOYEHMs] Ha OCHOBE HaydHbIX (DaKTOB U
UMEIOLIMXCS JAHHBIX C HENbIO IMOJYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENHHO UCHOIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus mpooieM B peabHbIX KU3HEHHBIX CUTYaLHSIX;

OCO3HAHME LIEHHOCTH HAYYHOM JAESITebHOCTH, TOTOBHOCTh OCYHIECTBIISATH
IMPOEKTHYIO U UCCJIEI0BATENbCKYIO ACSITENbHOCTh MHANBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAaHWI MO OWOJOrWU B
COOTBETCTBUU C )KUZHEHHBIMU OTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenmerHble pe3ynbTaThl OCBOEHHUS yueOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAuMMble i1  (OPMUPOBAHMS MHUPOBO33PEHHS OOyUarOLMXCA
MEXIUCLUUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILEHAyYHbIE MOHITHS, OTPAXKAIOIIUE
HEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa W crneuupuKy METOAOB TMO3HAHM,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, YHEPTUs, SBJICHUE, MPOILIECC,
CUCTEMa, HAyYHbIA (haKkT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUs,
UCCIIEI0OBaHNE, HA0IIOIEHNE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHE); YHUBEPCAIbHBIE
yueOHble JIeMCTBUS (TIO3HABaTelbHbIE, KOMMYHHMKATUBHBIC, pEryJSITUBHbIC),
oOecneunBaromme GopMUpoOBaHUE PYHKIIMOHATBHOW TPAMOTHOCTHU U COIMATIbHON
KOMIICTEHIIMK ~ OOy4alonuxcsi; CIOCOOHOCTh O0O0YyYaroluXCs HCIOJIb30BaTh
OCBOCHHBIE MEXTUCLIAIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUA U YHUBEPCAIIbHBIC
y4€eOHbIE ACICTBUS B IO3HABATENLHOM M COLMAILHOM TPAKTHKE.
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B pesynbTare u3yuenusi OMOJIOTUU Ha YPOBHE CPEAHEro 00Iero 00pa3zoBaHus
y oOyuatonierocsi OyayT cGOpMHpPOBaHbI II03HABATENbHBIE YHHUBEpPCAIbHBIC
yueOHble JIeHCTBUS, KOMMYHHMKATUBHBIE YHUBEpCAJIbHbIE yueOHbIE EHCTBUS,
peryisiTUBHbIC YHUBEpCAJIbHbIE yueOHbIE IEHCTBUS, COBMECTHAS 1€ TEIbHOCTb.

MeranpeamerHbsie pe3ynbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro O0OIIEero
o0pa3zoBaHus JOJDKHBI OTPAXKATH:

OBiaieHHe  YHUBEpPCAJbHBIMM  Y4YeOHBIMM  MO3HABaTeJbHbIMH
AefCTBUAMMU:

1) 6a30BbIe JOru4IecKHe Aeiic TBHUsI:

CaMOCTOSTENbHO  (POPMYNMpPOBATH U AKTYaIM3UPOBaTH  NpPOOJEMY,
paccMarpuBarh €€ BCECTOPOHHE;

UCII0JIb30BaTh MPH OCBOCHUM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHHS
(aHanu3a, cCUHTE3a, CpaBHEHUSs, KiacCu(puKaly, 0000MIEHHS ), PACKPHIBATh CMbICIT
OMONOTUYECKUX MOHATHI (BBIACISITh UX. XapaKTepHbIC MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMU MIOHSATUSIMU);

OTIpEeACNsaTh UEIM HEATEILHOCTH, 3afaBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSI, COOTHOCHUTB PE3YIIbTaThl IEATEIILHOCTH C TTOCTABJICHHBIMU IETISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TOHSITHS TSI 00BsiICHEHUS (DAaKTOB U SIBIICHUIN
YKUBOU ITPUPOIBL;

CTPOUTH JIOTUUECKHE pACCYXKIEHUs (MHIYKTUBHBIC, JCIyKTUBHBIE, IO
AHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH U IMPOTHBOPEYHUS B PaCCMATPUBAEMBIX
SBJICHUSIX, POPMYIHPOBATH BHIBOABI U 3AKIIOYEHUS;

MPUMEHSTH CXEMHO-MO/IEIbHBIE CPEJACTBA [1JIs IPEICTABICHUS CYILECTBEHHBIX
CBSI3e M OTHOILIGHWI B M3YyYaeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKKe
NPOTHUBOPEUHIA Pa3HOTO pOJIa, BBISBJICHHBIX B Pa3JIMYHBIX HWHPOPMAIMOHHBIX
UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUs HNPOOJEeMbl C YUETOM aHAJIM3a MMEKOUIMXCS
MaTepUaIbHBIX 1 HEMaTepUANBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM 1€ATEIbHOCTH;

KOOPMHUPOBATH U BBITIOJIHATH PA00OTY B YCIOBHSIX PEAUTLHOTO, BUPTYAILHOTO
¥ KOMOMHHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX IMTPOOJIEM.

2) 6a30BbIe HCCJIETOBATEIbCKHE el CTBHS:

BJIaJIETh HaBBIKAMU Y4E€OHO-UCCIIE0BATENHCKON U POEKTHOU eI TEIHbHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOJeM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY OMCKY METO[0 B PELICHUS TPAKTUUECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYIHBIX METOIOB TO3HAHUS;

WCIIOJIb30BaTh Pa3JIMYHBIE BUABI JEATEIHHOCTH MO MOJYYEHHIO HOBOIO
3HAHUS, €ro WHTEPIpETaluy, NPeoOpPa30OBAaHUIO W TNPUMEHEHUI0 B YUEOHBIX
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CUTYyallUsX, B TOM YHUCJIE IPU CO3JaHUU yYEOHBIX U COLUATIbHBIX IPOEKTOB;

(dbopMHpOBaTH HAYYHBIM TUI MBILUICHUS, BIaeTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/1aMU;

CTaBUTh U (OPMYIHPOBaTh COOCTBEHHBIE 3aJaud B 00pa3zoBaTENbHOMN
NeSITEeTbHOCTH U )KM3HEHHBIX CUTYalIUsX;

BBISIBIISITh NPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh apIYMEHTBI JJIs1 I0KA3aTelIbCTBA CBOHX
YTBEPKIIEHUH, 3a]]aBaTh apaMeTPbl U KPUTEPHUU PELICHUS;

AaHAJIM3UPOBATh IOJYYEHHBbIE B XOJE€ PpCEIICHHUA 3a/adyd  Pe3yJbTarThl,
KPUTUYECKU OLIEHUBATh UX JI0CTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLICHUBAThH TIPUOOPETEHHBIH OTIBIT;,

OCYILECTBJIATh LIEIECHANPABICHHBIM MOUCK NEPEHOCA CPENCTB U CIOCOOOB
JecTBUS B MPpOoeCCUOHAIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHMUS B IMO3HABATEIbHYIO M NPAKTHUYECKYIO 001acTH
KU3ZHEEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTew;

BBIJIBUTaTh HOBBIE HUJIEU, MpEJIaraTb OPUTMHAIbHBIE MOAXO0Abl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIUE ATbTEPHATUBHBIC PEILICHHUS.

3) paboTa c uH(poOpMaLHEH:

OPHUEHTUPOBATHCS B PA3JIMYHBIX UICTOYHUKAX MH(OPMAUH (TEKCTE yueOHOro
nocoOusi, Hay4yHO-TIOMYJSIPHOM JIUTEparype, OHOJOTMYECKHX CJOBApAX U
CIIPaBOYHUKAX, KOMIbIOTEPHBIX 0a3ax [aHHbIX, B MHTepHETE), aHAIM3UPOBATH
uHGOPMAIMIO Pa3JTUYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTHUECKHU OLICHUBATDH
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

bopMyaMpoBaTh 3aMPOCH U NPUMEHITh Pa3IMYHbIe METO/Ibl IIPU MOUCKE U
otOope Omosorndeckor HH(MOPMAITUN, HEOOX0IUMOM JJISI BBIIIOJTHCHUS YICOHBIX
3aJad4;

npuoOpeTaTh OMNbBIT HUCIMOJIb30BaHUsS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCTOJIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OopMy  mpeacTaBlIeHUs
OnoJIOTHYECKO M HHPOpMAIUH (CXEMBI, TpapUKH, AUArpaMMbl, TAOIUIIbI, PUCYHKU U
Apyroe);

UCIIOJb30BaTh HAYYHBIM A3BIK B KadyecTBE CcpelncTBa mnpu padore ¢
ouosiornueckoi uHGpOpMAIMe: NPUMEHATh XUMHUYECKue, (Qusuueckue u
MaTeMaTUYeCKUe 3HaKU W CHUMBOJIbI, (hOpMYJIbl, aOOpeBUaTypy, HOMEHKIATYDPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CpelCcTBa
HarJsiTHOCTH;

BIIQJIETh ~ HABbIKAaMU  paclioO3HaBaHWsl M 3alUThl  MHQOpMALUW,
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nHGOPMAITMOHHOW 0€30TMaCHOCTH JINYHOCTH.

OBiajeHue yHUBePCAJIbHBIMH KOMMYHUKATHBHBIMU 1€ HC TBUSIMH :

1) o0meHue:

OCYIIECTBIIATh KOMMYHHKAIIMH BO BCEX cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM AUCKYCCHUM MO CYIIECTBY 00CYXaaeMol TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYXKJEHUS OTHOCHTEIBHO BBHITIOJIHEHUS TMpe/iaracMoun
3a/1a4d, YIUTBIBaTh UHTEPECHI U COTIACOBAHHOCTH MO3UIMN IPYTHX y4aCTHUKOB
JUAJIOTa WINA JUCKYCCHUM);

pacmo3HaBaTh HeBepOaJbHBIE CpENcTBa OOILCHHSA, MOHWMAaTh 3HAYCHHE
COITMAILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYaIlHi,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI,

BJIAJICTh PA3JIMYHBIMU CIIOCOOaMU OOIICHUS W B3aUMOJICHCTBHS, TOHUMATh
HaMEpEeHHsI IPYTUX JIIO/IeH, MPOSBISITh YBAKUTEILHOS OTHOIIIEHHE K COOECETHUKY
U B KOppEKTHOU hopme popMyIMPOBATE CBOU BO3PAKECHHUS,

pPa3BEPHYTO U JIODMYHO H3Jararb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPENICTB.

2) coBMeCTHAs IefiTe TbHOCTh:

NOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHANBHUIYaTbHON
pabOTHI IPU PEIICHUU OUOJOTHUYECKOM MPOOJIEMbI, 000CHOBBIBaTh HEOOXOIUMOCTh
NpUMEHEHHsI TPYIIOBBIX (OPM B3aUMOICHCTBUS IPH PEIICHUN y4eOHOM 3a1auu;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBUU C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KOYKIOT0 YJIeHA KOJIJICKTHBA,

OpUHUMATh 1E€MM  COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BBIBATb U
KOOPJAMHUPOBATH JIEHCTBUSI MO €€ JOCTIDKEHHIO: COCTABISTH IUIaH JCHCTBHIA,
pacmpenensit poid € YYETOM MHEHHMI YYaCTHHUKOB, OOCYXXIaTh pE3yJbTaTbl
COBMECTHOM pabOThI;

OIICHUBATh Ka4€CTBO CBOEr0 BKJIA/1a M K&KI0T0 Y4aCTHUKA KOMaH bl B OO
pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

npejjarartb HOBBIE IPOEKTHI, OIEHUBATh HWIEH C TMO3UIMA HOBU3HBI,
OpUTHHATILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBISATh TMO3UTUBHOE CTPATErMuecKoe TOBEACHUE B Pa3JIUUYHBIX
CUTYAIUSX, IPOSIBISTh TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

OgJ1aieHHe YHUBEPCAJILHBIMY PETYJIATHBHBIMHU A€CTBUSIMH:

1) camoopranmu3amnus:

UCII0JIb30BaTh OMOJIOTMYECKHE 3HAHWS JUIS BBISABICHHS MPOOJIEM M HX
peICHUS B )KU3HCHHBIX M YICOHBIX CUTYAIIHAX;

BBHIOMpaTh HAa OCHOBE OMOJOTUYECKUX 3HAHUM 1IEJNEBbIE U CMBICJIOBbBIC
YCTaHOBKU B CBOUX JCHCTBHSIX W MOCTYIKaX MO OTHOIICHHUIO K KHBOW MPHUPOJIE,
CBOEMY 3JI0POBbIO U 3JI0POBbBIO OKPYKAIOIIUX;

CaMOCTOSITEIbHO OCYILECTBIISITh MMO3HABATEIbHYIO JESITEbHOCTD, BBISBIISTH
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npoOJeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHOM
JEATEIbHOCTH U JKU3HEHHBIX CUTYaLNAX;

CaMOCTOSTENBHO COCTABIIATH IIJIAH PEILIECHUS IPOOJIEMBI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOYTEHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacHmpsTh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MTPEATNOYTCHUH;

JieNiaTh 0CO3HAHHBIN BEIOOD, ApTYMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MIPUOOPETEHHBIH OIIBIT;

CIoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBJICHUIO LIMPOKON SPYIHULUU B
pa3HbIX OOJIACTSAX 3HAHWM, MOCTOSIHHO MOBBIMIATH CBOM 0OOpa3zoBaTelbHBIA U
KYJIbTYPHBINA YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JIESTEILHOCTS,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM;

BJIAJICTh HABbIKAMU  I[O3HABATEINBHON peduiekcM Kak  OCO3HaHMs
COBEpIIAEMBIX JCUCTBHM W MBICIUTEIBHBIX ITPOLECCOB, MX pE3YJIbTATOB U
OCHOBAHUM, UCIIOJIb30BaTh NPUEMBI peIeKCUN sl OLIEHKU CHUTYaIlH, BBHIOOpa
BEPHOT0 PELICHHUS;

YMETh OLICHMBaThb PUCKU KM CBOEBPEMEHHO MPHUHHMMATh PEUICHHS M0 MX
CHIKEHUIO;

IIPUHAMATh MOTHBBI M ApPTYMEHThl JpPYrMX IIpU aHAIM3E pPE3YJIbTATOB
NEATENbHOCTH;

3) npuHATHE C€OSI M IPYTHX:

NPUHUMATh Ce0sl, MIOHMMAasi CBOM HELOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apTyYMEHThl JIpPYIMX IIPH aHAJIW3E PE3YyJIbTaTOB
NEATENbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYTHUX HA OIIMOKHU;

pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIIUU JPYTOT0 YEIOBEKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yNbTaThl OCBOCHHS COJCp)KAaHUS YYCOHOro MpeaMeTa
«bronorus» Ha yriiyOJEHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOecreueHue
npobmwibHOTO OoOydeHus oOydarommxcss  Owonormn. OHUM  BKIIIOYAIOT:
crieniraeckre 1 OMOJI0TUN HAyIHbIE 3HAHUS, YMEHHS U CTIOCOOBI ICHCTBHM IO
OCBOCHHIO, HHTEPIIPETAIIMN U MPeoOPa30BaHMUIO 3HAHUH, BUIBI JICITCIBHOCTH IO
IIOJTyYCHHIO HOBBIX 3HAHUH M MX NPUMCHECHUIO B Pa3JIMYHBIX YUCOHBIX, a TAKXKE B
pCaTbHBIX JKU3HCHHBIX CcHTyanusx. [IpeamMeTHble pe3yibTaThl MPEACTABICHBI IO
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roJiIaM U3y4eHUsl.

[IpenmerHbie pe3ynpTarbl ocBOeHUs yueOHoro npenmera «buonorus» B 10
KJlacce 10JDKHBI OTPaXarTh:

c(hOpMUPOBAHHOCTh 3HAHHII O MecTeé U pOJM OHOJIOTMH B CHCTEME
€CTeCTBEHHBIX HAyK, B (POPMUPOBAHHU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B
NO3HAHMM  3aKOHOB TMPHUPOABI W  pEHIEHUH MpoOJieM  PpaluoHaIbHOTO
IPHUPOJOTIONB30BAHNUS, O BKJIAZE POCCUMCKUX U 3apyOeXKHBIX YUEHBIX B Pa3BUTHEC
OMOJIOTHH;

BJIaJICHUE CHUCTEeMOW OHWOJIOTMYECKUX 3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOLME OWOJIOTHYECKHE TEPMUHBI M TOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJM3M, TOMEOCTa3, CaMOpPEryysilus, C€aMOBOCIIPOU3BEICHIE,
HACJIE/ICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OUOJIOTHUECKHE TEOPUU
(xknerounas teopus T. IlIBanna, M. llneiinena, P. BupxoBa, XxpoMocomHas Teopus
HacienctBeHHoctn T. Moprana), yuenuss (H. WM. BaBunoBa — o wneHrtpax
MHOT000pa3us U IPOUCXOKICHUS KYJAbTYPHBIX PACTCHUH ), 3aKOHBI (€IMHO00pa3ust
MOTOMKOB TE€PBOTO TMOKOJEHUS, PACIICIUIEHUsI, YHCTOThl FaMET, HE3aBUCHMOIO
HacienoBanuss [. MeHAens, TOMOJIOTHYECKUX PSAJOB B  HACIEIACTBEHHON
n3menuuBocty H. U. BaBunoBa), mpMHIKIIEI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMH HAy4YHOT'O TMO3HAHUSA, HCIOJb3YEMBIX B
OMOJIOTUYECKUX UCCIECOBAHUSX JKUBBIX OOBEKTOB (OMHCAaHWE, HW3MEpPEHHE,
Ha0JII0ICHUE, DKCTICPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIC IPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
IYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
Oaktepuii, TpuOOB, pacTEHMIL, )KUBOTHBIX 1 YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpraHOB pPacTCHWH, JKUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEAEATEIHHOCTH,
NPOTEKAIOIIMX B OpraHU3Max pacTEeHHid, JKUBOTHBIX U YeNIOBEKA, OMOJIOTUYECKIX
poIecCOB: OOMEHa BEHIECTB (METa00JM3M), MMPEBPAICHUS. SHEPTUU, OpOKEHUs,
aBTOTPO(HOTO U TeTepOTPOPHOrO THITOB NUTAHUS, (POTOCHHTE3a U XEMOCHUHTE34,
MUTO3a, Mei03a, raMeTorene3a, IMOPHUOTeHe3a, TOCTIMOPUOHATIBHOTO PAa3BUTHS,
Pa3MHOXKEHHUS, HMHIMBUAYAILHOTO  Pa3BUTHS  OpraHu3ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS TE€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3U MEXIY OPraHOWIAMHU KIETKH U HX
(GYHKIUSMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSIMHU, MEKIY
OpraHaMH W CHUCTEMaMH OPTAaHOB y PACTEHH, XUBOTHBIX M YEJIOBEKAa U MX
GYHKIUSMA, MEXIY CUCTEMaMU OPTaHOB M WX (YHKIUAMH, MEKIY d3TaraMu
oOMeHa BEIIECTB, dTallaMy KJIETOYHOTO [IUKJIA ¥ )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
ATaraMyd AMOPHUOHATLHOTO Pa3BUTHSI, TEHOTUNOM U (EHOTUIIOM, (PEHOTHIIOM U
(bakTopaMu cpeabl 0OUTaAHUS;

YMEHUE BBISBISITh OTIMYUTEIHHBIC MPU3HAKN KUBBIX CUCTEM, B TOM YHCIIC
pacTeHUH, JKUBOTHBIX U YEJIOBEKA;
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YMEHUE HCMOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl 1OKAa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX I'PYIIIL;

YMEHHE pelarh OMOJOTUYECKHUE 3a/1a4H, BBISBIISITh IPUYNHHO-CIIEICTBEHHbIE
CBSA3U MEXKTY UCCIIEyeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SIBJICHUSIMH, J1€1aTh
BBIBO/IbI 1 IPOTHO3bI HA OCHOBAHWH [TOJIY4EHHBIX PE3YJILTATOB;

YMEHHE BBINOJHATh JIAOOPATOPHBIE U TMPAKTUYECKHE PadOTHI, COOIOAATH
npaBuiIa Ipu padoTe ¢ yueOHBIM U Ta00paTOPHBIM 000PYyI0BAaHUEM;

YMEHHE BBIJBUraThb T'UIOTE3bl, MPOBEPSITh HX SKCHEPUMEHTAILHBIMU
cpeacTBaMHu, (OpMYIHMpys LENb HWCCIECAOBaHUS, AHAJIM3UPOBATH IOJYUYEHHbIE
pE3yNbTaThl U JENIaTh BHIBOIBL;

YMEHHE y4acTBOBaThb B y4E€OHO-UCCIIEAOBATENBCKOM padoTe Mo OMOJIOTHH,
HKOJIOTMU U MEJIULMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX Hay4HBIX OOILIECTB, U
nyOJMYHO  TPENCTABISATH  HOJYYEHHbIE  pE3ynbTaThl HAa  YYEHHYECKHUX
KOH(epeHIHsIX;

YMEHHUE OIICHMBATh 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIICOBAaHUI B
00J1acTH OMOJIOTUH U MEAULIVHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OILJI01I0TBOP CHUE,
HaMpaBJICHHOE U3MEHEHHE T€HOMA U CO3JaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIA BHIOOp Oyaymiel mnpodeccruoHanbHON
NEeSTEIbHOCTU B 00JIaCTH OMOJIOTMH, MEAULIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJNbCKOI0 X035UCTBA, MULIEBOM MPOMBIIUIEHHOCTH, YTIYOIsITh MO3HABATEIbHBIN
MHTEpEC, HaIllpaBJICHHbIN Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
OpOJOJDKEHHE OMOJIOTUUECKOTO OOpa30BaHusT B  OpraHU3alUsX CPEIHEro
npo¢eCCUOHATBHOIO M BBICILIET0 00pa30BaHMUS.

[IpenmerHbie pe3yibTaThl OCBOCHUA ydeOHoro npenmera «buonorus» B 11
Kaacce N0JDKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTh 3HAHM O MECTEe W PO OHOJOTHM B CHUCTEME
€CTECTBEHHbIX HayK, B (OPMHMpPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOM
KapTUHBl MHpA, B MMO3HAHUM 3aKOHOB MPHUPOJbI U PEIIEHUH SKOJOTHYECKUX
npoOJieM 4YeJoBEuecCTBa, a TAaKKEe B PEUICHWHM BOMPOCOB PalUOHAIBLHOIO
IPUPOIOTNONB30BaHUS, U B (GOPMUPOBAHUH [ICHHOCTHOT'O OTHOIIEHUS K MPUPO/IE,
0OILIECTBY, YEIOBEKY, O BKJIaJIe POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B
pa3BHUTHE OMOJIOTHH;

YMEHHUE BJAJIETh CHCTEMOM OHMOJIOTMYECKUX 3HAHWM, KOTOpas BKIOYAET
OTpe/ielieHusT W TOHUMAHUE CYIIHOCTH OCHOBOIIOJIAraloMX OHOJOTHYECKUX
TEPMUHOB W TOHATHUH (BHJ, dKOCHCTeMa, Omocdepa), OMOJIOTHUECKUE TEOPUH
(oBomtonmonHas Teopus Y. JlapBuHa, CHHTETHUECKAs! TEOPHSI SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx 1 HampaBieHusX 3Bosoruu, B.M. Bepuaackoro — o
ouocdepe), 3akonbl (reHernyeckoro paBHoBecus J[x. Xapnu u B. BaiinOepra,
3apojapimeBoro cxojactea K. M. boapa), npaBuna (munumyma FO. JluOuxa,
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HKOJIOTUYECKOW MUpaMUAbl SHEPruu), Tunote3bl (runmore3a «mupa PHK» V.
['unbepra);

YMEHHE  BJIAJIeTh  OCHOBHBIMH  METOJAMH  HAyYHOTO  TIO3HaAHW,
UCIIOJIb3YEMBIMH B OMOJIOTUIECKHUX MCCIICIOBAHUSAX )KHUBBIX 00BEKTOB U SKOCHCTEM
(omucanue, U3MEpeHUe, HAOMIOAEHUE, IKCIIEPUMEHT), CIIOCOOaMU BBISIBICHUS U
OIICHKH aHTPOTIOTEHHBIX N3MEHEHUH B MPUPO/IC;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU: BHUIOB, OHOTCOIICHO30B,
IKOCHUCTEM U Omocdepsl, CTAOMIM3UPYIOMIETO, ABWXKYIIETO M Pa3pbhIBAIOIICIO
€CTECTBEHHOTO 0TOOPA, AIONAaTPHUIECKOTr0 M CUMIIAaTPUYECKOTO BHI000pa30BaHus,
BIMSIHUS  JBIDKYIIMX ~ CHJ  OBOJIONMKM  HAa  TeHOGOHA  TOMYJIIIUH,
MPUCTIOCOOIIEHHOCTH OPTaHU3MOB K Cpeie 0OUTaHUs, YePEOBaHuUs HAIIPaBICHUH
ABOJTIOIMH, KPYTOBOPOTA BEMIECTB 1 MTOTOKA YHEPTUN B SKOCHCTEMAX;

YMEHHE YCTAHABIMBAaTh B3aWMOCBS3M MEXKIY MPOIECCaMU DBOJIIOIHH,
JBIDKYIIUMHU CHJIAMH QHTPOIIOTEHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX dKOCHCTEM U
MIPUCIIOCOOICHUSIMHU K HUM OPTaHW3MOB;

YMEHHE  BBISBIAATh  OTIMYHUTEIbHBIC TPU3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJIEHHOCTh BUJOB K cpele OOUTaHusi, a0MOTUYECKUX M OUMOTHYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMMOCBS3€H OpPraHM3MOB B  COOOINECTBAX,
AHTPOIIOTCHHBIX U3MEHEHHI B KOCHCTEMAax CBOCH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME apTYMEHTHI, OHOJIOTHYICCKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY JJISl TOKa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYIII, B3aMMOCBSI3H OPTaHU3MOB U CPEIbl OOWTaHUs, CTMHCTBA
YEIIOBEYECKUX pac, HEOOXOJAUMOCTH COXPAHCHHS MHOT000pa3usi BHIIOB U
AKOCHUCTEM KaK YCJIOBHSI €OCYITIECTBOBAHISI PHUPO,IBI U UETIOBEUYCCTRA,;

YMEHHE peliarh OHMOJOTHIECKHUE 3a/1a9H, BHISBIISITh MPUINHHO-CJIC/IC TBCHHBIC
CBSI3M MEXKY UCCIICAYEMBIMU OMOJIOTHYECKUMU IIPOTICCCAMH U SIBACHUSMH, JCNIATh
BBIBO/IBI M TPOTHO3bI HA OCHOBAHMH ITOJIYICHHBIX PE3YJIbTATOB,;

YMEHHE BBINOJHATH JIAOOPATOPHBIE U TMPAKTUYECKHE Pa0OThI, COOJIOAaTh
MpaBujia Mpu padoTe ¢ y4eOHBIM U JTaA00PaATOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBHTaTh THUIOTE3bI, NPOBEPATh HMX OKCICPHUMEHTAIbLHBIMU
cpeacTBaMu, (GOPMYJIHPYS IeNb HCCIEAOBaHMS, aHAIM3UPOBATh IOJYYCHHBIS
pe3ybTaThl U JIeNaTh BHIBOIBI;

YMEHHE Y4acTBOBaTh B y4E€OHO-HCCJIENOBATENLCKOM paboTe Mo OMOI0THH,
9KOJIOTHH W MEIUIIMHE, MPOBOJIMMON Ha 0a3e IIKOJIbHBIX HAayYHBIX OOIIECTB, W
NyOJMYHO  TPENCTABIATH  IOJYYCHHBIC  PE3ylbTaThl HAa  YUYCHHYCECKHX
KOH(DepeHIHsIX;

YMCHHE OIICHUBATh TUITOTE3bI K TEOPHUHU O IIPOUCXOKICHUH KU3HH, YSITOBEKa
U YeJIOBEYCCKUX pac, O MPUIMHAX, MOCICIACTBUAX U CIIOCO0ax MpeaoTBPaIICHHUS
ri00aTbHBIX KI3MEHEHH B Onocdepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBIM BRIOOp OymyIiel mpodeccruoHaIbHOM
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JeSTeTbHOCTH B 00J1acTH OMOJIOT UM, SKOJIOTUH, IPUPOI0TIOIH30BAHHS, METULIMHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPHUHAPHUH, CENHCKOTO XO35UCTBA, MUIIEBON
NPOMBIIICHHOCTH, YIIIyOJsITh MO3HaBaTeNbHBIN HHTEpEC, HAlpaBJICHHbIA Ha
OCO3HaHHBIK  BBHIOOP  COOTBETCTBYIOLIEH MpodecCud U MPOJOJDKEHUE
Ononoruueckoro oOpazoBaHus B OpraHU3aIMAX CPEIHEro npohecCuoHaIbLHOIO U
BBICILIETO 00pa30BaHUA.

TEMATHYECKOE INTAHUPOBAHUE

No Paznen Kour- JlaGoparopHsie 1
BO paKTHYEeCKue padoTh
4acoB
1 Beenenue. Hctopus 6 1 cemunap «Kpurepun
ouostorun. CBOMCTBA JKABOTO)

KABOTO. YPOBHU

OpraHu3aluu
2 XVUMHUYECKUN COCTAB 8 JlaGoparopHbie pabOTHI
KJICTKHU Nel, No2
3 CtpoeHue KIeTKH 6 1 cemunap «Knerka —
€IMHOE LIET0Ee»
4 Peammzanms 4 1 cemunap «Bupycbp»

HACJICICTBEHHOMN (3ammTa npe3eHTaruil)
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uHbOpMaIIH

OOMeH BellecTB U 6 [IpakTrueckas pabota

IIpeBpaIICHUE SHEPTUN «CpaBHenue GoToCUHTE3Y
U XEMOCHHTE3a»

Pa3zmHoxeHue u 4 JlabopatopHas paboTa

KJIETOYHBIHN ITUKJT Ne3

Meiio3 n 6 1 cemunap «CTBOJIOBBIE

VHIMBHUIyaJIbHOE KJICTKIDY

pasBuTHE

I'enernka 12 [IpakTueckue padoTHI:
pelleHre TeHeTHY €CKUX
3a7a4 (Ha HECKOJIbKUX
yYpOKax)

['eneruka v 3m10pOBBE. 7 1 cemunap (1o

Cenekuus. OMOTEXHOJIOTHUHN)

buorexnonorus
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10 Htorosoe noBropeHue u 7 —
peseps
Hroro 66 3 1adopaTopHble + 2
npakTudeckme + 4
ceMHHapa

IHOYPOYHOE INTAHUPOBAHHUE

Ne |  Temaypoxka JlomaiiiHee 3a7aHKe K CIEYIOUIEMY YPOKY

1 Kparkas uctopus LIpouuTars cTp.8-11. Beimucare 5—7 yu€HbIx
pa3BHUTHS OMOJIOTHH. (Apuctotens, ['anen, Besammii, ["apBeit,
AHTHYHOCTB, JIvHHEeH U 1p.) ¥ UX BKIIAJ.
CpenHEeBEKOBBE,

Peneccanc.

2 Pa3Burtue 6nonoruu B [loaroroButs cooOIIEHNE 00 OTHOM U3
XIX-XX BB. COBpPEMEHHBIX HaNpaBJIeHU (T€HOMHUKa,
CoBpeMeHHbIE pOTEOMUKA, OMOUHPOPMATHKA).
HarpaBJICHUS.
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CylHOCTb )KU3HU U Ctp.15-18. BelyuuTs CBOKWCTBA )KUBOTO, K
CBOMCTBA JKUBOTO KaX0MY PUBECTH 10 2 IpUMEPA.
(oOMeH BelleCTB,

CaMOBOCIIPOU3BE/ICHHE,

pa3BUTHE U JIP.).

Cemunap «Kputepuu [loAroTOBUTH aPTYMEHTHI ISl TUCKYCCHUU:
AKUBOTO. [ paHuIb! «SIBASIOTCS T BUPYCHI AKUBBIMU .
KUZHUY.

YpoBHU OpraHu3anu [1ap.3 yuuTh. Beinucats ypOBHU U METOIbI
YKUBOW MaTepuun u3ydeHus (HabmoaeHne, SKCIIePUMEHT,
(MOJIEKYIISIpHO- MOJIEIIMPOBAHUE).

T€HETUYECKHUM,

KJICTOYHBIMH,

OpPraHU3MCHHBIN U

ap.).

CoBpeMeHHbIE METOIbI [loAroToBUTH KpaTKOE OTIMCAHUE OTHOTO
Ooumosiorun MeToj1a (Cxema, IPUHIIHII).
(MUKpOCKOMHS,

HEHTpU(]yrupoBaHue,

anekrpodopes, [TLP).
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Hctopus uzydaeHus
kieTku. Co31anue

KJICTOYHOM TCOPHH.

[lap.4 KOHCIIEKTUPOBaTh. BEIy4HTh OCHOBHBIE

MOJIOKEHUS KJICTOYHOM TCOPHUM.

CoBpeMeHHbIE
JOTIOJTHEHMS K
KJIETOYHOU TEOPHUH.
Knerka kak oTKpbITas

CHUCTCMA.

Cp ABHUTDH PACTUTCIIbHYIO U JKUBOTHYTO

KJIETKHU (Tabiuiia).

Heoprannueckne
BEILIECTBA: BOJIA,
MHHEPATbHBIE COJIU.

WX poub.

[Tap.5-6 yuuth. OTBETUTH HA BOMIPOCHI 1, 2

mocJie maparpada.

JlabopaTtopHas padboTa
Nel «OOHapyxkeHue
BOJIbI 1 MUHEP aJIbHBIX
BEIIIECTB B
PacTUTENbHBIX

TKaHAX)» .

OdopMHUTE OTUET.

Opranunueckue

BEIISCTBA: JIMITNUIBI —

ITap.7 yuntb. BeInoJHUTE 3a1aHue

«nogymaiite» (Ne3).



mailto:soch36@eduekb.ru

JlemapTamenT o6pasopanmsi AaqmuHECTpary . EkatepuaOypra
MyHHIUIaTEHOE aBTOHOMHOE 00111e00pa30 BaTesIbHOE yup @KACHUE CpeHsist 00meoopasoBaTenbHast mkoia Ne 36 um. M.I1. Ominnosa
620078, r. ExatepunOypr, yi. Manbnuesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

CTPOEHHUE,
KJaccudukanus,

(GyHKLIUH.

VYTreBo 16l — MOHO-, [ap.8 (uactp 1) yuuts. CocTaBUTH TAOIHUILY
0JIUTO-, «Knaccuduxkanys yriesooBy.

roJimcaxapubl. PoJb B

KJIETKE.
benku — nepBuyHas, ITap.8 (yacTp 2) yuuth. 3aprcOBaTh CXEMBbI
BTOpPUYHAS, TPETUYHAS, YpOBHEM OpraHu3aIuy Oenka.
YeTBEPTUYHAsS

CTPYKTYpbl. ODyHKIIHH.

DepMEHTHI — OdopMuts 0T4ET. BEIyunTh NOHTHS:
NPUHLUTIBI JEUCTBUSA, KO(EpPMEHT, UHTUOUTOP, AKTUBHBIN LIEHTP.
pEryssius.

JlabopaTtopHas paboTa

No2 «JlelicTBue
aMHJIa3bl CITIOHBI Ha

Kpaxmaim.

Hyxnennosbie [Tap.9 (mauano) yuuts. Caenare Mmosens JJHK

kuciaotel: JJHK u PHK, u3 Oymarm.
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CTpOeHHE, (QYHKIUH.

AT® — cTpoenue, poib

[lap.9 (oxonuanue) yuuts. Hanmcats cxemy

MIPUHITAT OpTaHU3 AN
kietku. CtpoeHue
IUIa3MaTHYECKOU

MeMOpaHbl.

KaK YHUBEPCaIbHOTO rugpommza ATO.

VCTOYHHKA SHEPTUU.

KonrponbHas pabota [IoBTOPHUTH BCE TEMBLIIO XUMUYECKOMY
Neol «Xumnueckuit COCTaBy.

COCTAaB KIIETKUY.

MemOpaHHbBIH [Tap.10-11 (mauano) yuuth. 3apucoBaTh

CTPOCHHE MEMOPAaHBHI.

Opranoujibl
nuToniasmel: I11C,
arriapar 1 osbku,

JIN30COMBI, BAKYOJIN.

IHap.10-11 (mpomomkenue). CocTaBUTh

TaOnuIly (PYHKIUI OpraHOUI0B.

MuroxoHapuu,
IJIACTHIBI, PUOOCOMBI,

KJICTOYHBIN LIEHTD.

[Tap.10-11 (3aBepumth). CpaBHUTH

MUTOXOHAPHUHN U XJIOPOIIIACTHI.
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Knerounoe sigpo —
CTpoeHHe, (QYHKIUH.
XpOMaruH u

XPOMOCOMBIL

[Tap.12 yuuts. 3apucoBars Ip0O, KAPUOTHUIT

(Habop XpoMOCOM).

IIpokapuotnueckas
KJIETKa — 0COOCHHOCTH
ctpoenus. OTIM4ue OT

3YKapHOT.

[lap.12 (oxonuanue) yunts. CpaBHUTEIbHAS

tabmwia «IIpokapuoThl — SyKapruoOTHD.

Cemunap «Kierka —
€IMHOE CTPYKTYpPHO-
(yHKIMOHAIBbHOE

OcIoOCH .

[ToATOTOBHUTE COOOIIEHNE O 3HAYCHUH
OPraHOUIOB JJIs1 AKUZHEAEATEIILHOCTH

KJICTKMH.

Peammzanus
HACJICJICTBEHHOM
uHbOopMaIIH —
TPaHCKPUIIIKA,
MPOLIECCHHT,

TPaHCIISIIHSA.

[lap.13 yunts. [locMOTpETH BUAEO MO

CCBIJIKE, BBIITHCATD dTallbl CUHTE3a Oeka.

I'eneTnuecknii KOJI:

CBOMCTBA, KOJOH-

Penmts 3 3a1a4u Ha onipeeiICHUE

NocJieoBaTeIbHOCTH aMuHOKuUCIOT 1o JTHK.
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aHTUKOIOH. Perienue
3aJ1a4 Ha
TPAHCKPHUIILUIO-

TPaHCJIAIIHNIO.

Bupycsl — cTpoeHue, [Tap.14 yunts. [IoArOTOBUTH MPE3EHTALUIO O
YKU3HEHHBIE LUKIIbI BbIOpanHoM Bupyce (B1UY, rpunn, COVID-
(TUTHYECKHM 1 19 u np.).

JIM30TEHHBIN).

3ammTa npe3eHranui O¢opMUTD OT3BIB HA OJHY U3 MIPE3CHTALUI.
«Bupycer —

HEKJIETOUHbIE (POPMBI

KUZHI.
Opranusm — eIuHOoe [lap.15 yants. Beimucars npuMeps
nenoe. BzanMocBsi3h CHUCTEMHOU peTyJsiy (TyMOpaibHasi,
TKaHEeil 1 OpraHoB. HEpBHas).

OOMEH BeIeCTB: [lap.16 yuuts. CocTaBUTH CXeMY OOMEHA.
ACCUMWIILIUS U

JTUCCUMUJISTINAS —

€IINHCTBO.
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DHepreTuyecKuit BblyuuTs 3Tansl, HanKcarb CyMMapHOE
0OMEH — 3Tarbl ypaBHEHHUE a3pOOHOTO IbIXaHHUS.
(rMKOJIN3, OKUCIICHUE,

JIbIXaTeJIbHAs 1ETIh ).

[Tnactuueckuit o0OMeH Beimucats gasel poTocuHTe3a, UX MPOTYKTHI.
— (OTOCUHTE3. CpaBHHTB C XEeMOCHHTE30M.
CBeroBas 1 TEMHOBasI

dassbl.

XEMOCHHTES — Beimmcars azer xemocunTesa. [lonrotroButh
0COOEHHOCTH, COOOIIIeHHE O POJI XeMOTPO(]OB.
3HAYCHUC
(a3oTdukcupyromnme,
HUTPUPULIMPYIOLTHE

OakTepun).

[IpakTueckas paboTa 3anoJHuTh TabsmIyy. BelyduTh OCHOBHEIE
«CpaBHeHHE TTOHSITHUSA.

dboToCHHTE3a N
XEMOCHHTE3

(Tabnuira).

Knerounsiil HUKIL [lap.17 (Hauano) yuuTh. 3aprCOBATH CXEMY
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4 Hurepdaza — neproibt

Gl S, G2.

KJICTOYHOTI'O ITUKJIA.

3 Muro3 — (azbl
5 (mpodaza, meradasa,

a"adasza, Tenodaza).

[lap.17 (oxoH4aHME) yUUTh. 3apUCOBATH

¢da3bl MUTO3A.

buosornueckoe
3HAYEHUE.

3 Becnosioe n nojioBoe Beimucars Buab1 0eCIOIOro U MOJIOBOTO

6 Pa3MHOKECHNE — Pa3MHOKEHHS, CPABHUTH (TLTFOCHI/MHHYCHI ).
dbopmbI,

MIPEUMYILECTBA U

HEJIOCTaTKH.
3 JlabopaTtopHas padboTa OdopmuTth 0TUET, 3aprcoBaTh (Ha3hbl.
I Ne3 «M3yuenne murosa

B KOPCIIIKC JIYKa»

(MHKpoOTIpenapars!).

3 KonrponbHas pabota
8 No2 «O0OMmeH BerecTB

N PA3MHOKCHHC) .

be3 nomamsero 3aganust (UM NOBTOPUTH

TEMBI).
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Meiio3 — ¢a3sl, [ap.20 (Hauano) yuuts. Beinmucars a3l
IIEPEKPECT, M€HO03a, CDaBHUTh C MUTO30M.
PEAYKIIMOHHOE

JICJICHUE.

O6pazoBaHue MOJOBBIX [1ap.20 (oxoH4aHKE) yUUTh. 3apUCOBAThH
KJIETOK — TaMETOTeHE3 CTaJI¥ TaMETOTeHe3a.

(cmepmaTorenes,

OBOTEHER).

Omnoa0TBOpEHUE — KoncnekT mo marepuanam map.20-21.
TUIIBL, 3HAYCHUE. [1oArOTOBUTE CXEMY JBOMHOTO

OINIOJOTBOPCHHA Y IBETKOBLIX.

NunuBuayanbHOE [Tap.22 yautes. Onucars cTaguu 1poOJieHusl,
pa3BUTHE — racTpyJibl, HEHPYJIbI.

AMOPHOHATHHBIN U

NOCTAMOPHUOHAIIbHBIN

TIEPUOIBI.

OHTOreHe3 yenoBeka. [Tap.23 yuuth. OTBETUTH HA BOIIPOCHI 2, 5.
PenmponyktruBHOE I[loaroToBuUTHL DOKIIAI O BIUSTHUHA

310pOBhe. DAKTOPHI, AJIKOTOJIs1/HAPKOTHKOB Ha YMOPHUOTCHE3.

BIMAOIINEC HA
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pa3BUTHE.

Cemunap «CTBOJIOBBIE
KJIETKH, pereHepaus,

CTapeHUC.

Harmmicares 3cce « Bo3MoKHOCTH

HCIIOJIb30BaHMA CTBOJIOBBIX KJICTOK B

MCOULINHE)).

['enernka — npeaMmer,

[Tap.24 yunuts. BellECaTh OCHOBHBIE IOHTHS]

CKpPCIIMBAHUC — 3aKOH

JOMHWHHUPOBAHUA 1

3aKOH PaCHICIIIICHUS.

3aJla4u. (reH, amenb, TOMO3UT0Ta, FTETEPO3UTOTA).
HacnenctBeHHOCTH U

U3MEHYUBOCT.

3akoHbl Menpens. [Tap.25 (uacth 1) yuuts. Pemmts 3agaun Ha
MonorubpugHoe MOHOTFHOpUIHOE CKpenBanue (3—4 3a1aun).

IlosmHOE M HEMoJIHOE

[Tap.25 (wactp 2). Pemmts 3a1a4u Ha

CKpCIIMBAHHUC. 3aKoH

JOMUHUPOBAHHUE. AHATIM3UPYIOLIEE CKPEIIMBAHNE.
AHanmusupyroniee

CKpELIMBaHHUE.

JuruOpuanoe [lap.25 (oxoHuanwue). Beimucars 3-i1 3aK0H

Meunnens. Penuts 3 3ama4u Ha TUTHOPUTHO®
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HE3aBUCHUMOTO CKpEIIMBAHUE.
HACJICIOBAHUSI.
4 XpoMoCcOMHasi TeOpus Koncnekr no marepuanam. Pemmts 3anauun
9 HACJICJICTBEHHOCTH. Ha CIIETIICHHE (KPOCCHUHTOBED).
CuenieHHOE
HacnenoBanue (T.
Mopran).
3) Pemenne Pemmte 5 3amau u3 daiina (paznarka).
0 TEHEeTHUYECKUX 3a1a4 [IpuHecTy TeTpaap C peleHUsIMH.
(koMOMHMpPOBaHKE
pPa3HBIX TUIIOB
HaCJIeJIOBaHUA ).
3) [Ipaktukym 1o ITocTpOUTE pOTOCIOBHYIO JJIS1 CEMBH C
1 pElICHHIO 3a/1a4 Ha HACJICICTBEHHBIM 3a00JICBAHUEM.
POJIOCIIOBHBIC
(reHeaTornIeCKuit
METO/I).
3) ['eneruka moJa. [Tap.26 yuuts. Permmts 3 3a1a4u Ha
2 HacnenoBanue, HACJICIOBAHUE NPU3HAKOB, CLIETJICHHBIX C X-
CLICTUICHHOE C TI0JIOM XpOMOCOMOM.
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(remoumnus,

JaJIbTOHU3M).

CoBpeMeHHBIE
MPEICTABJICHUS O TeHE

U reaome. ['eaom

[Tap.27 yuutk. [IpounTaTh CTATHIO O MIPOEKTE

«I'eHOM "eTOBEKAY .

MPUYUHBI. 3HAYEHUE B
ABOJIIOIINU U

MEIUIINHE.

YeJI0OBEKA.
Myrarumn — Beinvicars Buabl MyTaluii (reHHbIE,
KJIaccuukanys, XpOMOCOMHBIE, reHOMHBbIE). [IpuBecTn

IIPUMCPEI.

Pemenune 3anau Ha
MYTalMOHHYIO
U3MEHYHUBOCTH U
4acTOTy aJulesien
(3akoH Xapau-

BaiinOepra).

Pemmth 3 331241 HA TOMYJIAIIMOHHYIO

reHeTUKY (3akoH XB).

IloaroroBkak
KOHTpPOJIbHOU padboTe —

000011IeHE 10

HOBTOpHTI) BCC OCHOBHBIC 3dKOHBI 1 MCTO I bI

T'CHCTUKMU.
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T'CHCTHUKC.

KonTtposbHas padbota be3 nomarinero 3aganus.

No3 «I'enerukay.

['enerrka u 310pOBbE [lap.28 yunts. Beinucars poss reHoTuna u
yenoBeka. Menuko- Cpenbl B IPOSIBICHUH 00JIE3HEN.
TEHETHYECKOE

KOHCYJIbTUPOBAHHE.

Hacnencrsennsie [ToATOTOBUTEL COOOIIICHHE O CUHIPOME
00JIe3H — Jlayna, @EeHWIKETOHYPUU WK IPYrou
MOHOT'CHHBIE, 00JIC3HU.

IIOJINT €HHBIE,

XpOMOCOMHBIE:

Cenexuust — HayYHbIE M3y9uTh CTAaTHIO IO CCHUIKE (I0MECTUKALINS
OCHOBBI, METO/IBI Y CEJIEKIINS ), BBITUCATh OCHOBHBIE 3Tallbl.

(rubpunuzanus, oToop,

MyTareHes).
JloCTKEHHS CeNeKIUU [ToAroTOBHUTH MPE3EHTALIUIO O COPTE WU
B PACTEHUEBOICTBE U HOpO/ie, CO3/IaHHOM YETIOBEKOM.

ZKHUBOTHOBO/JCTBC.
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buorexnonorus — Koncnekr no teme «buorexnosorus». Haitu
HanpaBJICHUS IIPUMEPBI IPOMBIIUIEHHOTO UCIIOJIb30BaHUS
(MHKpOOHOJIOTHYEC KU MHKPOOPTaHU3MOB.

CHHTC3, KJIICTOYHAaA

HWH)KEHEpHUS ).
['eHHas nHKEeHEPUS — [loaroroButs pedepar « ITUUECKUE ACTIEKTHI
METO/IbI (PECTPHUKTA3HI, penaktupoBanusi reHoma (CRISPR)».

JIUTa3bl, TJIa3MU/IbL).

KnonupoBanue — Hamucars scce « KnonupoBars nim He
METOJIbI U TIPOOJIEMBI. KJIOHHPOBATh?».

bruobe3onacHOCTS.

Hrorosoe noBropeHue [IoBTOPHUTE BCE MPOMICHHBIE TEPMUHBI U
— MOJIEKYJIsIpHas 3aKOHBI.

OMOJIOTHS, [INTOJIOT M,

TE€HETHUKA.

Pe3epBHbIE ypOKH — 3aBepIIUTh MPOEKT WU MOATOTOBUTHCS K
3aIMTa NPOEKTOB WIH UTOrOBOMY 3aUETy.

WUTOrOBast KOHTPOJIbHAsA

paboTa (1o BEIOOPY

YUHTENA).
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INPOBEPAEMBIE HA EI'D 10 BUOJIOI'MU TPEBOBAHMUSA K

PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBLHOMN

INPOI'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yibTaTam
NpoBepsieMor 0CBOEHNSI OCHOBHOI1 00pa3oBaTe/ibHOI MPOrpaMMbl
0 TpeOOBaHUA cpeaHero o01ero oopasoBanust

1 CdopMHPOBAaHHOCTh 3HAHWI O MECTE€ W POJIM OUOJIOTHHU B

CUCTEME €CTECTBEHHBIX HayK, B GOpPMHPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUpA, B MO3HAHUU 3aKOHOB
OPUPOAbl W PEIIEHWH IKU3HEHHO BaXHBIX COIMAJIbHO-
STUYECKUX, DKOHOMHYECKUX, OSKOJOTMYECKUX  MpodiieM
Yel0BEYEeCTBa; @ TAKOKE B PEIICHUU BOIPOCOB PaIliOHAIBHOIO
NPUPOJONOAb30BaHUs, B (QOPMHPOBAHMHM IEHHOCTHOTO
OTHOILEHUS K MPHUPOAE, OOILIECTBY, 4YEJIOBEKYy; O BKIaJE
POCCHICKHMX U 3apyO@XKHBIX YYEHBIX — OHMOJIOTOB B pa3BUTHE

OHnoJIOTUHA

2 Bnanenue cucremoii 3HaHWN 00 OCHOBHBIX METOJIaX HAYYHOTO
[O3HAHM S, UCIOJIb3YEMBIX B OMOJOTHYECKUX HCCIIETOBAHUIX
JKUBBIX OOBEKTOB W OHKOCHCTEM (ONMHCAaHHWE, H3MEpPEHUeE,
MPOBEJACHUE HAOMIOACHUH ); CTIOCOOAMU BBISIBJICHUS U OICHKH
AHTPOITOTCHHBIX U3MECHEHUH B IPUPOJIE.

VMenue BBIJIBUTATh TMITOTE3bI, IIPOBEPSTH 1704
OKCIEPUMEHTANBHBIMH ~ CPEACTBAMH, (QOPMYIHPYS  Ielb
UCCIIEIOBAHUS, aHAIM3UPOBATH MOJTYYEHHBIE PE3YNbTaThl H
JIeJIaTh BBIBOJIEI.

BrisBrnenne 3aBUCHUMOCTH MEXIY UCCIIEeyeMbIMU
BETUYMHAMU, OOBSICHEHHE TMONY4EeHHBIX pE3yAbTaTOB W
GopMyTHpOBaHHE BBHIBOJAOB C HCIIOJIH30BAaHUEM HAYYHBIX

IIOHSATHM, TEOPUU U 3aKOHOB
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3 YMeHue BiaieTb CUCTEMON OMOJIOTMYECKUX 3HAaHUM, KOTopast
BKJIIOYAET: OCHOBOIIOJIAralonpie OMOJIOTHUECKHE TEePMHUHBI U
NOHSATUS (KU3Hb, KIETKA, TKaHb, OpraH, OpraHu3M, BH],
MOMYJISIIHS, YKOCUCTEMA, OMOIeHO03, Onocdepa; MeTadoIu3M,
TrOMEOCTa3, KIETOYHbII HWMMYHHTET, OuocuHTe3 OeliKa,
OMOTIOIMMEDHI, JIMCKPETHOCTb, camMoperyJsuus,
CaMOBOCIIPOM3BEJICHUE, HACIIEJCTBEHHOCTb, H3MEHYUBOCT,
HHEPro3aBUCUMOCTb, POCT U pPa3BUTHE);

Ouosnornueckue Teopuu: kierounass teopus T. IlIBanna, M.
Mneiinena, P. Bupxosa; KJIOHAJBHO-CEJIEKTUBHOTO
ummyHutera II. Opnux, WM. MeuHukoBa, XpoMOCOMHas
Teopus HacaeACTBeHHOCTH T. Moprana, 3akoH 3apOJIbIIIEBOTO
cxoactBa K. bapa, sBomonuonHass teopus Y. [lapBuHa,
CHUHTETUYECKasi TEOpUsl IBOIOIUH, TEOpUs aHTpornorenesa 4.
HapBuna; Teopus buoreorieHoza B.H. Cykauéna; yuenune H.H.
BaBuiioBa o0 1meHTpax MHOrooOpazus U MPOUCXOKICHUS
KyNbTypHBIX pacTeHHH, yaeHne A.H. CeBepuoBa o myrsx u
HaIlpaBJICHUAX 3Boironuu, ydeHue B.M. Bepnaackoro — o
ouocdepe);

3aKOHBbI (€AMHOOOpa3usi MOTOMKOB IIE€PBOrO IOKOJEHMS,
paclenICHUsT MPU3HAKOB, HE3aBUCUMOIO HACIEI0BAHMS
npuzHakoB I'. MeHaens; CUenjIeHHOro HaciaeloBaHUA
IIPU3HAKOB M HapylleHUus cueruieHus reHoB 1. Moprana;
TOMOJIOTUYECKUX psAZAOB B HACIEACTBEHHON H3MEHYMBOCTU
H.H1. BasuiioBa; renerudeckoro pasHosecus [Jx. Xapau u B.
Baiin6epra; 3apOJBILIEBOTO CXO/ICTBA K. bapa;
onoreHernueckuii 3akon J. ['exkkens, @. Mromiepa);
HNPUHUMUIIBI (UCTOTHI TAMET, KOMILJIEMEHTAPHOCTH ),

npaBuia (Muaumyma FO. JInbuxa, SKOJIOTMYECKOW TTHPAMUIbI
yuces, 0MOMacChl M SHEPTUH ),

runoTe3sl  (koanepBatHo AWM. OmnapunHa, MTEPBUYHOIO
oynbona J[x. Xonugeiina, mukpocdep C. @okca, pubdosuma T.
Yek)
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4 VYMmeHue peuaTb IIOMCKOBBIE  OMOJIOTHYCCKHUE 3aJ1a4u,
BBIABIIATH MNPpUYIUHHO-CICACTBCHHELIC CBA3U MCKIAY
HCCIICAYCMbIMHA OMOJIOTHYECKUMU O6’bCKI‘aMI/I, nmponeccaMu U
SABJICHUSAAMU, HACJIATb BBIBOJAbI W MPOTHO3bI Ha OCHOBAHWU
IMMOJIYYCHHBIX PE3YJIbTATOB;

COCTaBJIITb T'CHOTUIIMYCCKUC CXEMbl CKPCHOMBAHUA  JJIA
Pa3HBIX THUIIOB HACJICAOBAHHA IIPU3HAKOB Yy OpPraHu3MOB,
COCTaBJAATb CXEMbI IIEpEHOCA BCIICCTB W OHCPIruu B

sKOocHCTeMax (II€NU MUTAHUS, TUILEBBIE CETH )

5 YMeHue ycTaHaBJIMBATh B3aMMOCBSI3U MEXKIy CTPOECHUEM U
(GYHKIHMSAMU: OPraHOUJIOB, KIETOK Pa3HBIX TKaHEH, opraHamu
U CHUCTEeMaMH OPraHOB Yy PacT€HUM, )KUBOTHBIX U YEJOBEKa;
MEXIy JTamaMyd OOMEHa BEINeCTB; OJTanmaMH KIETOYHOTO
NUKIa W JKU3HEHHBIX LMKIOB OPraHU3MOB; dTaramu
SMOPHOHATHHOIO PA3BUTHS; TEHOTHIIOM U (CHOTHIIOM,
(deHOTHTIOM ¥ (aKTOpaMH Cpeasl OOWUTAHWS, IMPOIECCAMH
OBOJIIOLMH;,  JBUKYIIAMHU CHIIaMHU AHTPOIIOTEHE3A;
KOMIIOHEHTaMH Pa3IMYHbIX YKOCHCTEM U MPHUCIIOCOOICHUMH

K HUM OPIaHU3MOB

6 YMmeHue BBIACTSATh CYIIECTBEHHbIE TPU3HAKH

CTpPOCHUS BHUPYCOB, KIETOK MPOKAPHOT U DYKapHOT;
OJTHOKJICTOYHBIX W MHOTOKIECTOYHBIX OpPraHHU3MOB, BHJIOB,
OMOreo1eH030B, SKOCUCTEM U OHochephl; CTPOSHHS OPTaHOB U
CHCTEM OPraHOB PACTEHHH, JKUBOTHBIX, UEIIOBEKA; MPOLIECCOB
JKU3HEICATSILHOCTH, MIPOTEKAIONMX B OPraHU3Max PacTCHHH,
KUBOTHBIX U YEJIOBEKA; OMOJIOTHYECKIX MPOIIECCOB: OOMEHa
BCIECTB (MeTaboim3M), HWHPOpPMAIUM W  MPEBPAICHUS
SHEPTHUH, OPOKEHUsI, aBTOTPOPHOTO U reTePOTPO(GHOTO THIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
raMeToreHesa, sMOpHoreHesa, MOCTAMOPHOHAITBHOTO

pa3sBuUTHUA, PpPa3MHOXCHHA, HUHAWBUAYAJIBHOIO  pa3BHUTHUMA

OpraHu3Ma (oHTOTEHE3A), B3aUMOJICHCTBHS T€HOB,
TeTePO3HCa; NeWCTBHI HCKYCCTBEHHOTO orbopa,
CTaOMJIM3HUPYIOIIETO,  JBHJKYIIETO W Pa3phIBAIOIETO
€CTECTBEHHOTO orbopa; AITONATPUYECKOTO u

CUMIIaTPUYICCKOIO BI/I,Z[OO6paSOBaHI/I$I; BJIUAHUA ABHKYII X
CHJI 9BOJIFOIIN A Ha l"eHO(I)OH,Z[ MOMYJIALI NN

IPHUCIIOCOOJIGHHOCTH OpPraHM3MOB K cpeae  oOuTaHus,

4yepe0BaHMS HAallPaBJIECHU I 3BOJIIOLIM Y ; KDYTOBOPOTA BEILECTB
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" ITOTOKA S9HCPIUH B SKOCUCTEMAX

7 CpopMUpPOBaHHOCTh YMEHHSI  BBIJICNATh  CYIIECTBEHHBIC
NpPU3HAKA BHUPYCOB, KIETOK MPOKAPHOT U  DYKApHOT;
OOHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHu3MoB, BHU]/IOB,
OMOreoleHO30B U JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BEIIECTB W MPEBPALICHUS OHEPIUH B KIETKE,
(oTOCHHTE3a, TUIACTHYECKOTO W DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIJIOA0TBOPEHUS, PA3BUTHS U
PasMHOXCHHS, WHAWBHAYAILHOTO PpAa3BUTHS = OpraHH3Ma
(oHTOTCHE3a), OOPBOBI 3a CYIICCTBOBAHHUE, €CTECTBEHHOIO
oTbopa, BHAOOOPA30BAHUS, IPUCTIOCOOJICHHOCTH OPTaHN3MOB
K cpene OOWTaHMS, BIMSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTEHHBIX H3MEHEHH B 9KOCHCTEMAX CBOCH MECTHOCTH,

KpPyroBOpOTa BEIIECTB M MPEBpaIlieHUs YHEPTHH B buochepe

8 YMeHuEe WCIOIbh30BaTh COOTBETCTBYIONME  apTyMEHTHI,
OMOJIOTUYECKYIO ~ TEPMHUHOJIOTUIO W CHMBOJIUKY  JUISI
JIOKA3aTeIbCTBA poJIcTBA OpTaHHU3MOB pasHbIX
CHUCTEMATHYCCKUX TPYIII; B3aUMOCBSI3U OPTAaHM3MOB M CPEJIbI
OOUTaHUS;, €IMHCTBA YEJIOBEYECKMX pac; HEOOXOIMMOCTH
370POBOr0 00pa3a KU3HH, COXPAaHCHUS pa3HOOOpa3us BUJIOB U
JOKOCHCTEM KaK YCJIIOBHS COCYIICCTBOBAHHS IPUPOJBI M

YeI0BC€UYCCTBA



mailto:soch36@eduekb.ru

JlemapTamenT o6pasopanmsi AaqmuHECTpary . EkatepuaOypra
MyHHIUIaTEHOE aBTOHOMHOE 00111e00pa30 BaTesIbHOE yup @KACHUE CpeHsist 00meoopasoBaTenbHast mkoia Ne 36 um. M.I1. Ominnosa
620078, r. ExatepunOypr, yi. Manbnuesa, 134 ten. 8(343) 374-02-91,

MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru
9 YMmeHue KPpUTUYCCKU OLICHUBATH HH(bOpMaLII/IIO
OHMOJIOTHYECKOTO COACPIKAHUA, UHTCPIIPETUPOBATE STUYCCKUC
ACIICKThI COBPCMCHHBIX I/ICCJ'IC,Z[OBE[HI/IIZ B 6I/IOJ'IOFI/II/I,
MCIUIIUHC, 6HOT€XHOJIOI‘I/II/I; paccMaTpuBaTh r100abHbBIE
OKOJIOTUYECCKUEC HpOGHeMH COBpPCMCHHOCTH, (1)0pMI/IpOBaTB 10

OTHOIICHUIO K HUM CO6CTB€HHYIO IIO3UI U0

IHNEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPSAEMBIX HA EI'D

11O BUOJIOT'UHN
Kon IIpoBepsie MBI 3JI€MEHT CO/E PiKAHUA
1 buonorus kak Hayka. J)KuBble CUCTEMBI U X U3yUEHHUE
1.1 CoBpemeHHast OMoJIOTH S — KOMILJIEKCHAsl HayKka. buosornueckue Hayku

U u3ydaeMble UMH TpoOiembl. DyHAaMeHTalbHbIC, NMPUKIATHBIE U
MOMCKOBBIEC HAYYHBIE UCCIE0BAHMUS B OMOJIOTHH.

3HayeHre OWOJIOTHM B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HaydyHOM KapTuHBI Mupa. IIpodeccun, cBszaHHbBIE € OHOJIOTHEH.
3HayeHre OWOJOTMM B MPAKTUYECKOW JEATEITBHOCTH YEIOBEKa:

MEIULUHE, CENbCKOM XO351CTBE, HPOMBIIUICHHOCTH, OXPAHE MIPUPOIBI

1.2 JKuBble cucTeMbl Kak MmpenMer u3ydeHus ouosnoruu. CBoHCTBa )KUBBIX
CHUCTEM: EAMHCTBO XHMHUYECKOTO  COCTaBa, JUCKPETHOCTb U
[EJIOCTHOCTD, CII0KHOCTh U YIOPSAIOYCHHOCTh CTPYKTYPhI, OTKPBITOCTb,
caMOOpraHu3aIus, CaMOBOCIIPOU3BE/ICHUE, PasIpaKUMOCTh,
U3MEHYHUBOCTH, POCT U pa3BUTHE.

YPOBHH OpraHM3alM >KUBBIX CHUCTEM: MOJICKYJISPHBIM, KICTOYHBIH,
TKAHEBBIN, OPraHU3MEHHBIN, NONYIAIUOHHO-BUI0BOM, YKOCUCTEMHbII
(6buoreonienoTveckuii), 6mocdepuprit. Ilporeccel, mpoucxoasnme B
KHUBBIX cuctemMax. OCHOBHBIC MpPU3HAKU XHUBOTO. JKu3Hb Kak (popma

CYHICCTBOBAHUA MaTCprUun
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1.3 Mertoapl  Ouosnoruyeckoil  Hayku.  Habmiogenue, u3MepeHHe,
IKCIIEPUMEHT, CUCTEMaTHU3alus, MeTaaHanu3. [lonsTre o 3aBUCUMOM U
HE3aBHCUMOMU IIEPEMEHHOM. [InanupoBanue JKCIIEPUMEHTA.
IlocranoBka u mnposepka runore3. HymeBas rumnoresa. Ilonsarue
BBIOOpPKH M €€ TOCTOBEPHOCTh. Pa3dpoc B OMONOTMUYECKMX JaHHBIX.
OueHka [IOCTOBEPHOCTH IOJYYEHHBIX pe3yiabTaroB. [IpuunHbI

HCKAXKCHUA PE3YJIBTATOB OSKCIICPUMCHTA. Ilorarue CTaTHUCTHYECKOTO

TecTa
2 Kietka kak 6monornyeckas cucrema
2.1 Knerka — cTpykTypHO-(yHKIMOHANIBHAA eauHUIA )XuBoro. Mcropus

oTKpbITHS KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus
(T. HIBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJOXKEHUS
COBPEMEHHOMU KIETOYHOM TEOpUH.

MeToapl MOJEKYISIPHOM HM KICTOYHON OHOJIOTMH: MHUKPOCKOMUS,
xpoMaTorpadusi, anekrpodopes, METOJI ~ MEUYEHBIX  aTOMOB,

mddepeHInaTbHOE EHTPUPYTHPOBaHUE, KYIbTUBUPOBAHUE KIETOK

2.2 XUMHYECKU U COCTaB KJIETKH. Makpo-, MUKpO- u
yABTPAMHUKPOdJIEMEHTHI. Boja 1 €€ posib Kak pacTBOPUTENS, pearcHTa,
ydacTre B CTPYKTYPUPOBAHUU KIETKU, TEIIOPETYIsAnu. MUuHepalbHbIe
BEIIIECTBA KJIETKH, UX OMOJIOTHYECKasi pojb. POllb KATHOHOB U aHUOHOB
B KJIETKE.

buonorndeckue nomumepsl. bemku. AMIUHOKICIOTHBIN COCTaB OEIKOB.
Crpykrypsl OenkoBoi Mojekydabl. llepBuuHas cTpykTypa Oenka,
MeNTUHAS CBs3b. BropuuHas, TPEeTHYHAs, YETBEPTUUHAS CTPYKTYPHI.
Henarypamnus.  CpoiictBa: OenkoB.  Kmaccudukanusi -~ OenkoB.
buonornveckue QyHKIUN OCTKOB.

VYrnesonel. MoHOCaxapuabl, auMcaxapuiabl, OJUIOCaxapuipl U
nonucaxapuapl. OOumi 1iaH CTpoeHus €W (U3UKO-XUMHUUYECKHU e
CBOWCTBA yIIeBOJIOB. bruosnornyeckue QyHKIIUHN YIIIEBOIOB.

Jlumuaer. TuppodunsHO-THAPOGOOHBIE cBOMicTBa. Kitaccudukanms
aunuaoB.  Tpurmunepuasl,  GOoCGOIUNUIBI, BOCKH, CTCPOHJIBI.
buonornueckue Qyakiuu aunumaoB. OOIEe CBOWCTBA OMOJIOTHYECKU X
MEeMOpaH —  TEKy4ecTb, CIOCOOHOCTh K  CaMO3aMBIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JIHK u PHK. Ctpoenune Hyk1enHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunuun xommiementapHoctu. [IpaBuno Yapraddda.
Crpykrypa [JHK — n1BoitHas cnupanb. MecTOHaxoXA€HUE U

6uonornyeckue ¢ynkuuu JJHK. Bunel PHK. ®ynxuun PHK B kierke.
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Crtpoenne Mosiekynsl AT®. Makposprudeckue cBsizu B MoJiekyine ATD.
buonornueckue ¢ynkiuun ATD. BoccraHOBIEHHBIE TEPEHOCUHKH, UX
¢ynkunn B kietke. CexBenupoBanue JIHK.

CrtpykrypHass ~ Ouonorus: Oumoxumuueckue U  Ouodusmueckue

U CCIIEOBAHUS COCTAaBa U IPOCTPAHCTBEHHOMN CTPYKTYPBhI OMOMOJIEKYI
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2.3 Tunsl KIETOK: 3yKapuOTHUYECKass U Ipokapuoruyeckas. CTpyKTypHO-
(GyHKIMOHATbHBIE 00pa30BaHUs KIETKU.

Ctpoenue npokapruotuyeckoi kietku. Kinerounas crenka Gakrepuii u
apxeii. OcOOEHHOCTH CTpOEHUs TeTepoTpodHONH U aBTOTPOGHOMI
MPOKAPUOTUUYECKUX KIETOK. MeCTO U poJIib MPOKAPUOT B OMOIIEHO3aX.
Ctpoenne ©  (QyHKUMOHUPOBAHHE  OSYKAPUOTUYECKOM  KIICTKH.
[TnmazmaTuyeckas MemMOpaHa (mnazmanemma). Crtpykrypa
TJIa3MaTUYECKOM MeMOpaHHBI. Tpancnopt BEILECTB yepes
IJIa3MaTHYECKYI0 MeMOpaHy: TacCUBHBIA (muddysus, obnerd€HHas
mugysusi), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIH  aKTUBHBIA
tpancnopt). [lomynponumaemocth MeMOpanbl: Pabora HaTpuii-
KQJIMEBOTO Hacoca. DHIOIMTO3: MUHOIIUTO3, (ParoruTo3. DK30I[UTO3.
Knerounas crenka. Crtpykrypa W (QyHKIIHM KIETOYHOW CTEHKH
pacteHui, rpuOoB.

Hurommazma. Iluto30ib.  IluTockener. JIBUXKEHME HMTONJIA3MBL
Opranomabl  wietkd. OJHOMEMOpaHHBIE  OPTaHOWABI  KIETKHU:
supomnasmatudeckas cetb (DIIC), anmapar ['ombmku, MU30COMBI, UX
cTpoeHue u (yHKIuMU. B3aMMOCBS3bp OJHOMEMOpPAaHHBIX OPraHOMJIOB
wieTku. CTpoeHHE TPAHYISIPHOrO peTukKyinyma. CHHTE3 pacTBOPHUMBIX
O6enkoB. CuHTe3 KIETOYHBIX MeMOpaH. [naakuii (arpaHynspHBIN)
SHJOIIA3MaTHYEeCKUN peTukyinyMm. CekperopHas (yHKIUs ammapata
lonpmxu. TpaHCOPT BemeCTB B KIETKEe. Bakyonu pacTUTENBHBIX
kietok. Knerounsliit cok. Typrop.

[lonyaBTOHOMHBIE OPraHOMU bl KIETKU: MUTOXOHIPUHU, TIIIACTUIBI.
CrpocHMe u (QYHKIUM MHTOXOHApUW W mactuia. llepBudHEbLe,
BTOPUYHBIC M CIOXXHBIE MIAACTUABl (POTOCHHTE3UPYIONMX JYKApUOT.
XI0pOILIacThl, XPOMOILJIACTHI, JICHKOIJIACTHI BHICIIIMX PACTEHUM.
HememOpanubie opraHounasl kietkn  CrpoeHue #  QyHKIHU
HeMeMOpaHHBIX OPraHOWAOB KiIeTku. Pubocombl. MukpoduiaMeHTHI.
Mpimeunbie KieTkd. Mukporpyoouku. Knerounsiii ientp. CtpoeHue u
JIBUKEHUE JKIYTUKOB W pecHHUYeK. MHKpOTPYOOUKH I[UTOIIAa3MBbl.
LenTpuob.

Anpo. OO6omouka sApa, XpOMAaTHH, KapwoIUIa3Ma, SIPBIINKA, WX
CTpOCHUE U (hbyHKIIUH. SnepHbiii  GEIKOBBIM MaTpHUKC.
[IpocTpaHCTBEHHOE PACIONOKEHUE XPOMOCOM B HHTEp(a3HOM sfpe.
benku xpoMaTuHa — TUCTOHBI.

Knerounbie BrmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK

DYKapUOT (PACTUTENIBbHOM, )KUBOTHOM, TPUOHOI)
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2.4 ACCUMWIISIIVS U TUCCUMUJISIUS — B CTOPOHBI MeTabonu3ma. Turmsl
oOMeHa BelecTB: aBTOTPO(HBIH M  rerepoTpodHBIA. YuacTue
KHCIIOpoJila B OOMEHHBIX Ipolieccax. DHepreTuyeckoe obdecredeHue
KJIETKU npespamenue  ATO B OOMEHHBIX  Ipoleccax.
@DepMEHTaTUBHBIA XapaKTep peaknuil KIEeTOYHOTOo MeTabosm3Ma.
®epMeHThI, HUX CTPOCHUE, CBOWCTBA K MEXaHU3M JICHCTBUSL.
KodepmeHTHL. Ormuuuss  epMeHTOB OT  HEOpPraHWYECKHX
KaTaJIn3aTOpPOB. benxu-akTuBaTopsl u OEJIK1 -UHTU O TOPBL
3aBHCHMOCTh CKOPOCTH ()ePMEHTAaTHBHBIX PEAKIHH OT pasuYHBIX
(hakTopoB.

[lepBHuHBIM CHMHTE3 OPraHMYECKUX BEHIECTB B KIETKe. DOTOCHMHTES.
Poxp xmopormnactoB B mporiecce poTtocuHTe3a. CBeToBas U TEMHOBAS
¢azpl. [IpoaykTuBHOCTE oTOCHHTE3a. BiusHue paznudyHbiX Gakropos
Ha CKOpOCTh (poTOCHHTE3a. 3HaueHue (POTOCHHTE3A.

XeMOCHHTE3. Paznoobpaszue OpPraHHU3MOB-XEMOCUHTETUKOB:
HUTpUQUIIUPYIOIIME OaKTEpPHH, KeJIe300aKTepuu, cepoOaKTepuu,
BOJIOPOJHBIE OakTepun. 3HAaUEHUE XeMOCHHTE3A.

Anaspobubie opranu3msl. Bujiel 6poskenust. [Ipoaykrsl OpokeHHs U UX
UCIIOJIb30BAaHME YEJOBEKOM. AHa’dpOOHBIE MHKPOOPTaHM3MBI Kak
O00BEKTHI OMOTEXHOJOTUH U BO30OYIUTENN OONIE3HEH.

AdpoOHbBIE ~ OpraHuU3Mbl.  OJTalbl  SHEPreTUYECKOro  OoOMeHa.
[ToaroroBuTensHBIN dTal. [ THKOAN3 — OECKUCIOPOIHOE paCIICTICHHE
TJIFOKO3BI.

buonormyeckoe OKUCIEHHME, MWW KIETOYHOE JbixaHue. Poib
MUTOXOHJPHUI B ITpolieccax OMoAOrHueckoro okuciaenus. Luxkmmyeckue
peakuuu. OxwmenurtenpHoe  (GocopunupoBanue. [IpemmymecTa
a’poOHOTO TMyTH 0OMEHa BEHIECTB 1epet aHadpoOHBIM. D hEeKTHBHOCTH

HHEPreTHIecKoro oOMeHa
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2.5 Peaxuuu MaTtpuuHoro cuHtesa. IIpUHIMII KOMIUIEMEHTapHOCTH B
peakuMsaX MaTpPUYHOIO CHHTe3a. Peamnszauus HaciaeACTBEHHOH
uHpopmaruu. ['eHeTnueckuii ko, ero cmoiicTBa. TpaHCKpuUNuus —
MaTPUYHBII CUHTE3 PHK. IIpyHOMIIBL TPaHCKPUIILUH:
KOMILJIEMEHTAPHOCTD, aAHTUIIAPAJIJIENIBHOCTh, ~ ACUMMETPUYHOCTb.
Tpancmsiumst u e€ stanel. Yyactue TpancnoptHbix PHK B 6uocunTese
Oenka. YcioBus 6mocunrtesa Oenka. KogupoBanue aMuHOKUCIOT. Posb
pubocom B OuocuHTE3E OerKa.

Opranuzanus reHoMa y IpOKapuOT U 3YKapuoOT. Peryssius akTuBHOCTH
reHoB y mnpokapuor. ['mmoresa omepona (®. XKako6, XK. Mano).
Perynsius oOMeHHBIX IIpolieccoB B KieTke. KneTodHslil romeocTas.
Bupycsl — HewneTrouHble (OpMbI KU3HM U OOJMIaTHBIE Mapa3uThI.
CtpoeHMe TpOCTBIX M CIHOXHBIX  BHPYCOB, pPETPOBHPYCOB,
Oakreprodaros.

Bupycurle 3a0o0jieBaHUNS YeJNOBEKa, XUBOTHBIX, pactenuii. CIIN/,

COVID-19, connanbable 1 MEAUIIUHCKHE TTPOOIIEMBI

2.6 KrnerouHbli LMK, ero mepuoAsl U perymsuus. MHTepgaza U MUTO3.
OcobenHocTu mpolieccoB, mporekaronmx B uHTepgasze. [lonrororka
KIeTKM K JelleHuto.  [IpecuHTeTnueckuii (IOCTMUTOTHMYECKUIA),
CUHTETUYECKUH U MOCTCUHTETUYECKUH (MPEMUTOTHYECKUI) TEPUOIpI
UHTEpQa3bl.

Matpuunslii cunte3 AHK — pemnmkanusa. [IpuHOuns! perummkanuu
JHK: KOMILIEMEHTAPHOCTb, MOJTYKOH CEpBAaTHUBHBII CHUHTE3,
aHTunapaensHocTb. Mexannsm perummkanuu JTHK. Xpomocowmst.
Ctpoenue xpomocoM. Temomepsl U Teromepasa. XpoOMOCOMHBIN Habop
KIETKM — KapuOTHll. JUIIOUIHBIN U TaluIOMAHBINA HAOOPBl XpPOMOCOM.
["'omonoruunsle XpoMocoMbl. [Tos10BbIE XPOMOCOMBI.

Jenenne xierkn — mMuto3. CTagum MUTO3a U NPOUCXOJAIME B HUX
npouecchl. Tunsl MuTo3a. Kapuokunes u nutokuHes. buonornueckoe
3HauUE€HUE MHUTO3a. Perymsinus MHTOTUYECKOTO IUKIA KIETKH.
[Iporpammupyemasi KJaeTodHasi ru0Oelb — aromnTo3.

DyHKIHOHAJIBHASI TEHOMHUKA

3 OpraHI/IBM Kak OMOJIOTHYECKass CHCTEMA
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3.1 OJIHOKJIETOYHbIE, KOJIOHHWAIbHBIE, MHOIOKIETOYHBIE OPraHU3MbI M
MHOTOTKaHEBbIE OPTaHU3MBI.

@DopMbI pa3MHOKEHHU I OPraHM3MOB: Oecrionoe (BKII0Yasi BEreTaTUBHOE)
U 110JI0BOE. BHibl Gecrionoro pa3sMHOKEHHUS: TOYKOBAHUE, CIIOPYIISIIUS,
(dparmMeHTaNN, KIOHUPOBAHHE.

[lonoBoe pasmHoxeHue. llonoBele KiIeTkW, WM ramersl. Menos.
Cragum wmeiio3a. IloBenenune xpomocom B Meiose. Kpoccuurosep.
buonornyeckuii cMbpIc Melo3a M MOJIOBOTO Iporecca. Meno3 u ero
MECTO B KH3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpimeBoe pasutue. ['ameroreHe3 y kUBOTHBIX. [lonoBbie
kene3pl. OOpa3zoBaHMe U Pa3BUTHE MOJOBBIX KIETOK. CriepMaTorenes u
ooreHe3. (CtpoeHue TOJNOBBIX KiIeTOK.  OniogoTBopeHue U
SMOpHOHANbHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMNJIOJOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WupuBuayaibHOe pa3BUTHE opraHu3moB (oHtoreHes). Craaum
SMOpHOreHe3a >KMBOTHBIX (Ha mpuMmepe Jisryiku). JpoOnenue. Tumsl
TpoOIeHNUS. Ocobennoctr IpoOieHus MJIEKOITUTAFOLIIX.
3apobleBbie TUCTKU (TaCTPYJSIIKs). 3aKiagka OpraHOB U TKaHEH u3
3apO/BILIEBBIX JIMCTKOB. B3anMHOE BiIMsSHUE YacTei pa3BUBAIOLIEIOC S
3apojipiiia  (AMOpUOHANBHAS WHAYKIUS). 3aKiagka IJaHa CTPOEHUS
JKUBOTHOTO KaK pE3YyJIbTaT HEPapXU4E€CKUX B3aMMOJEHCTBUI T'€HOB.
BnusHue wHa SMOpHOHANHHOE pa3BUTHE PA3TUYHBIX  (AKTOPOB
OKpYKarolel Cpeapl.

Poct u pa3zButue xuBoTHbIX. [locTaMOpronansublii mepuon. Ipsmoe u
HenpsiMoe pazutre. Pazsutue ¢ Meramopdo3oM y 6ecrio3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHUE MpPsAMOr0 U
HENpsIMOrO Pa3BUTHUA, UX pacHpocTpaHeHue B npupoje. Turbl ‘pocta
KUBOTHBIX. DaKTOPhI PETYISALNN POCTA )KUBOTHBIX U YenoBeka. Craanun
MOCTAMOPUOHAJILHOTO Pa3BUTHUS Yy JKUBOTHBIX U 4denoBeka. Ilepmombl
OHTOT€HE3a YeJIOBeKa.

Pa3smHoxenue u pasButue pacrennit. ['amerodut u cnopodut. Meiios B
KU3HEHHOM ITUKIIe pacTeHuil. OOpa3oBaHue CIop B Mpoliecce Meio3a.
I'ameTorenes y pactreHuil. OnaoA0TBOPEHUE U Pa3BUTUE PACTUTEIBHBIX
opraHu3moB. /J[BOifHOEe OIJIOOTBOPEHHUE Yy IIBETKOBBIX PACTEHUI.
OOpa3oBaHue U pa3BUTHE CEMEHH. MeXaHU3Mbl PETyNslMi OHTOTEHE3a

y pacTeHUM U KUBOTHBIX
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3.2 Hcropust CTaHOBJIEHMS U Pa3BUTHUsI T€HETUKH KaKk Hayku. OCHOBHbIE
TCHETUYECKUE IIOHATUS M CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeTIbHBIE TE€HBI, AQJbTEPHATUBHBIC IIPU3HAKUA, JOMHHAHTHBIM W
pPELECCUBHBIN TPU3HAK, I'OMO3UIOTA, IETEPO3UIOTa, YHUCTas JIMHHUS,
ruOpunel, TreHoTHN, ¢eHoTurl. OCHOBHBIE METOABl TE€HETHKH:

TUOPUIOTIOTUYECKU N, ITUTOIOTUYECKU N, MOJIEKYIIPHO-TeHETUYECKU I

3.3 Monorubpuanoe ckpenmBanue. [lepBbiii 3akoH MeHENsS — 3aKOH
earmHo00pasus ruOpuI0B MepBOTO MMOKOJIEHHSL. [TpaBumo
JTOMUHHUpPOBaHUA. Bropoil 3akoH MeHaenss — 3aKOH pacIueTICHHS
npu3HaKoB. [luTonornueckre OCHOBBI MOHOTUOPHUIHOTO CKPEIMBAHUSL.
I'unores3a YMCTOTHI TaMET.

AHanusupyroniee ckpenmBanue.  [IpoMeXyTouHbld  Xapakrep

HacnenoBaHus.  PacuweruieHne  NpU3HAKOB  IIPU  HEIOJIHOM
JOMUHUPOBAHUH.
JAurnOpuaHoe CcKkpeumBaHue. Ipetwit 3akoH MeHzaens — 3aKoH

HE3aBHCUMOIO Haciel0BaHMUS HpHU3HakoB. LluTomormyeckue OCHOBBI
JUTHOPUIHOIO CKPEIMBaHHUSL.

CuenieHHoe HaclieoBaHue npusHakoB. Pabotet T. Moprana.
CuenuieHHOE Hacle[OBaHWE T€HOB, HapyLleHHE CLEIMJICHUS MEXIY
reHaMu. XpoMOCOMHasi TeopH sl HaCJIeICTBEHHOCTH.

I'enetnka mosia. XpPOMOCOMHBIM MEXaHU3M OINPEACIICHUs I10JIa.
AyTOCOMBI H TIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIN U reTeporaMeTHBIN
noj. ['eHeTnyeckass CTPyKTypa MHOJIOBBIX XpoMocoM. HacnenoBanwue
MIPU3HAKOB, CLIETVIEHHBIX C I10JIOM.

I'enoTun kKak 1enocTHas cucrema. llnelioTponus — MHOXKECTBEHHOE
nelicTBHe TeHa.  MHOXKECTBEHHBIM amielIn3M. = BzamMmonelcTBue

HCAJJICJIbHBIX TCHOB. KOMHJ’ICMGHT&pHOCTB. Onmucras. HOJ'II/IMepI/IH
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34 BzaumopeiictBue renotuna u cpensl npu GopMUpOBaHUU (peHOTHMA.
WN3meHunBoCcTh mpu3HakoB. KadecTBEHHbIE M KOJUYECTBEHHBIC
MPU3HAKH. Bu sl H3MEHYHUBOCTH: HEHacIlIeACTBEHHas u
HacJIeICTBECHHASL.
MonudukanmorHass U3MEHYUBOCTh. Poib cpenbl B QopMupoBaHUU
MO (PHKAIIMOHHOW W3MEHYMBOCTH. Hopma peaknuu mpU3HAaKa.
Bapuanuonnsiii psn u BapuauvoHHas kpuBas (B. HMoranncen).
CaoiicTBa MO (PHKAITMOHHOW U3MEHUYUBOCTH.
I'enoTunmueckas W3MECHYMBOCTb. CBolicTBa  I'€HOTHIIMYECKOU
H3MEHYUBOCTH. Bunpr TCHOTUIIMYECKOM W3MEHYUBOCTH:
KOMOMHATHUBHAs, MyTallHOHHAasI.
KomOnnaTuBHAsS M3MEHYMBOCTh. Meii03 1 TTOJOBO MPOIIECC — OCHOBA
KOMOHMHATUBHOW U3MEHUYNBOCTHU. POTh KOMOMHATHBHOM N3MEHYN BOCTH
B CO3/IaHMH FEHETUYECKOTr0 pazHooOpasusl B Mpejesax OJJHOTO BUA.
MyrannoHHas U3MEHUUBOCTh. Bub1 MyTainii: reHHbIE, XPOMOCOMHBIE,
reHoMHbI€. CIIOHTaHHBIE U HMHAYLMPOBAaHHbIE MyTallMU. SnepHbIE U
nuToILIasMarnieckue myranuu. CoMaTuyeckue U MOJIOBBIE MYTalUH.
IIpyunHBl BO3HUMKHOBEHUs MyTanuii. MyrareHbl M KX BIIMSHHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOTO IIpoliecca. 3aKoH
TOMOJIOTHYECKUX PSAAOB B HacleAcTBeHHON wu3meHunBocTH (H.M.

BaBI/IJ'IOB). BHCSI,Z[CpHaH N3MCHYUBOCTHb U HACJIICACTBCHHOCTD

3.5 Kapuotun uenoBeka. MexayHapoaHass mporpaMmMa HCCIEI0BaHHUA
reHOMa 4enoBeka. Meroapl  HM3Y4eHHMsT TIEHETUKA  YeJIOBEKa:
TeHEAJIOTUYECKU A, OJM3HEIIOBBIM, HUTOTCHETHYCCKUH, MTOMYIISIIIMOHHO-
CTaTHCTHYECKU, MOJIEKYJISIPHO-T€HETUYECKU . CoBpeMeHHOe
omnpeneaeHue FEHOTHUIIA: IMOJTHOTEHOMH O€ CEKBEHUPOBAHHE,
TeHOTUIIMPOBaHWE, B TOM uyucie ¢ nomoupio [ILP-ananuza.
HacnenctBennbie 3a0oneBaHus 4eloBeKa. | eHHbIE U XPOMOCOMHBIE
0oJie3Hn YeJI0BEKa. bone3nu C HacJIeICTBCHHOM
MPEAPACIONOKEHHOCThIO. 3HAUEHUE MEIUIMHCKON TEeHEeTUKA B
NpPEAOTBPAILICHUN U JICYCHUU TeHETUYECKUX 3a00JEBaHUN yelOBEKa.

CTBOJIOBBIE KIIETKA
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3.6 JomecTukanus M celeKuus. 3apoKICHUE CENEKIIUU U JTOMECTUKALIUU.
Yuenne H.W. BaBuioBa o meHTpax MPOUCXOXKIECHUS U MHOTOOOpasus
KyIbTYPHBIX pacTeHuid. Poiib celleKnu B CO31aHUU COPTOB PACTEHUH U
nopoJl KUBOTHbIX. CoOpT, mopoja, IITaMM. 3aKOH TOMOJOTMYECKH X
pAI0OB B HacneACTBeHHOU n3menurnBoctu H.W. BaBuioBa, ero 3nauenue
JUISL CEIEKIIMOHHOW paboTEHI.

Metoap! cenekuoHHON paboThl. MIcKycCTBEHHBIH OTOOP: MacCOBbIN U
WHJIUBUAYATbHBIA. DTanbl KOMOMHAIIMOHHOW cenekiuu. McnbiTanue
MPOU3BOAMTENCH O MOTOMCTBY. OTOOp IO TEHOTHIY C IOMOIIBIO
OLICHKH (PeHOTUIIa MOTOMCTBAa M OTOOp IO TEHOTHIY C IOMOIIBIO
ananuza JIHK.

HcKkycCcTBEHHBIM MyTareHe3 KaK METOJ CEeNEKIIMOHHOW padoTHI.
PannannoHHBIM 1 XUMUUYECKMH MyTareHe3 Kak HMCTOYHHMK MyTalluil y
KYJIbTYpHBIX © (OPM  Opranu3moB. VIcmonb30BaHHE T€HOMHOTO
penakTupoBaHUsA M MeTOAOB pekomOumHaHTHBIX JIHK nns momyuenus
MCXOAHOTO Martepuania sl CeJACKINH.

[lomyuenne MTOJIUTIIION JIOB. BuyrpusBunoBas ruOpuan3aus.
bnuskopoacTBeHHOE CKpenmBaHue, uin WHOpuIUHT. HepoacTBeHHOE
CKpellMBaHWe, WK ayropuauHr. [erepo3uc u €ro MNPUYUHBL
Hcnonrs3oBanue rereposuca B cenekiuu. OtnanéHHas ruOpuan3amms.
[lpeononenue OeCHIOAUS MEKBUIOBBIX TUOPHAOB. JloCTHXKEeHWUs

CCIICKIINHU paCTCHI/Iﬁ H XKUBOTHBIX

3.7 OOBEKTHI, UCTIOIB3yEMbIE B OMOTEXHOJIOTHH, — KJICTOUYHBIC U TKAHEBHIC
KyJIbTYPbl, MHUKPOOPTaHW3Mbl, HMX XapaKTepUCTHKA. TpaauimoHHas
OMOTEeXHOJIOTUsSA:  XJIe0OoleyeHUue,  MOJYydeHHE  KUCIOMOJIOYHBIX
MPOJYKTOB, BHHOAeHHE. Mukpobuonornyeckuii cunHTe3. OOBEKTHI
MHUKPOOH OJIOTHYECKUX TEXHOJIOTUH. IIpousBoacTBO Oenka,
aMUHOKHUCIIOT W BUTaMHMHOB. VICKYCCTBEHHOE  OIIJIOJOTBOPEHHUE.
Pexoncrpykumss sSIMUEKIETOK W KIOHUPOBAHUE >KUBOTHBIX. Meron
TPaHCIUIAHTALUU sJIEP KIECTOK.

XpoMOcOMHasl U IeHHass UHXKeHepHs. VICKyCCTBEHHBIN CHUHTE3 I'€Ha U
KOHCTpyupoBanue  pexkomOuHanTHBIX  JIHK.  JlocTmxkenus u
MIEPCIEKTUBbl XPOMOCOMHOM U TE€HHOW HHXKEHEpUU. MeaunuHCKue

OHoTEXHOJIOrHH. VICTIOBE30BaHNE CTBOJIOBBIX KIICTOK

4 Cucrtema u MHOrooOpasue OpraHu4ecKoro Mupa
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4.1 buonornyeckoe paszHooOpasue opraHuzMoB. CoBpeMeHHas cucTema
opraHuueckoro wmupa. lIpuHOMOB KIacCUPUKAIIUM  OPTaHU3MOB.
OCHOBHBIE CUCTEMATHYE€CKHUE TPYIIbI OPraHU3MOB.

OcoOCHHOCTH CTPOCHUST © JKU3HEACATEIBHOCTH  OJHOKICTOYHBIX
OpPraHu3MOB. bakrepuu, apxew, OJIHOKJIETOYHBIE rpuoHI,
OJHOKIETOYHBIE BOJOPOCIH, JpyrHe MNpOoTUCTH. KonoHualibHbIE
OpraHu3Mbl. [[BHKEHUE OJHOKIETOUYHBIX OPraHU3MOB: amMEOOHUIIHOE,
KIYTUKOBOE, PECHUYHOE. 3al|Ta y OJHOKIETOYHBIX OpPIraHH3MOB.

PaznpaxuMocCTh y OJTHOKIIETOYHBIX OpraHu3MOB. TakcHChI

4.2 MHoroknerounble pacTeHus. B3auMoCBsI3b yacTelf MHOTOKJIETOYHOTO
opranuzma. TkaHH, OpraHbl MU CHCTEMBl OPraHOB MHOT'OKJIETOYHOTO
opranuzma. OpraHus3M Kak eJuHOe Ienoe. [kaHu pacTeHuil. Turbl
pacTUTENBHBIX TKaHEW: oOpazoBaTenbHAas, MOKPOBHAs, IPOBOAIIAS,
OCHOBHas1, ~MeXaHuueckas. OcobeHHOCTH CcTpoeHHs, (QYHKIUH U

pacIonoKEeH!s TKaHEH B OpraHax pacTeHUNU

4.3 BereratuBHBIE U IeHEepaTUBHBIE Opranbl pacTeHUul. OyHKIUHU OpraHOB
u cucreM opraHoB. Kapkac pacteHuil. /[BukeHHE MHOTOKIETOYHBIX
pacTeHUi: Tponu3Mbl U HaCTUU. Ilomionenrne BOAbI, yIIIEKUCIOIO ras3a
Y MUHEPAJIbHBIX BEMECTB pacTeHussMu. [Ipixanue pactenuil. Juddyzus
ra3oB 4epe3 MOBEPXHOCTh KIETKUA. TPaHCIOPTHBIE CUCTEMBI PACTEHUI.
Beinenenne y pacreHmil. 3aldTa y MHOIOKJIETOUHBIX PpAacTCHHM.
Kyrukyna. CpenctBa maccuBHOM M XMMUUYECKOM 3allMThl. DUTOHIUABI.
Pazgpaxumocts M perymsauus y oOpranu3moB. PasgpaxuMocts u
pETYISIUST Yy MHOTOKJIETOYHBIX pacTeHuii. POCTOBBIE BeleCcTBA U UX

3HA4YCHUC

4.5 MHoOrok/1eTo4YHbI€ KUBOTHBIE. B3aniMOCBs3b YacTeil MHOTOKIETOUYHOTO
opranu3ma. TKaHHM, OpPraHbl U CHCTEMbl OPraHOB MHOTOKIETOYHOIO
opranusma. Opranusm kak eauHoe menoe. ['omeocrtas. TkaHU JKUBOTHBIX
A 4YEJIOBEKA. Tunesl  KMBOTHBIX  TKaHEW: SIUTEINAIIbHA,
COCIMHUTENbHAS, MbIllIeyHasi, HepBHas. (OCOOEHHOCTH CTPOEHUS,

(GyHKUMI 1 pacnoyiosKeHus TKaHEeH B OpraHax )KMBOTHBIX U YeJIOBEKa
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4.6 Oprasbl U CUCTEMBI OPTaHOB XUBOTHBIX. OYHKIIMU OPraHOB U CHUCTEM
opranoB. Omopa Tena opranu3MoB. CkeleTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHBII M BHYTPEHHUH CKEJET.
CTpoeHue U TUTIBI COETUHEHU S KOCTEH.

JIBM>KEHHME MHOTOKJIETOYHBIX JKHBOTHBIX. [lMTaHWe IKUBOTHBIX.
IIuTtanue 1MO3BOHOYHBIX JKMBOTHBIX. [lpIxaHue >XMBOTHBIX. KoxkHOE
neixanue. XKabepHoe u IErouHoe JbIXaHue.

JpixaHue TMO3BOHOYHBIX J>KUBOTHBIX. DBOJIOIMOHHOE YCIOKHEHUE
CTPOCHHS JIETKUX ITO3BOHOYHBIX >KMBOTHBIX. J[pIXaTenpHasi cHcTeMa
yenoBeka. MeXaHu3M BEHTHUIISIIUY JIETKUX Y TITHIL U MJIEKOTTU TAIOIIHX.
TpaHCHOPT BEIIECTB y OPraHU3MOB. TpaHCTIOPT BEHMIECTB y )KUBOTHBIX.
KpoBenocnas cucrema u €€ opranbl. KpOBEHOCHasi CHCTEMa
MMO3BOHOYHBIX JKUBOTHBIX. Kpyrn KpoBoOOpamieHHUs. DBOJIOMMOHHBIC
YCIOKHEHUs  CTPOEHMS KPOBEHOCHOM CHCTEMBI  ITO3BOHOYHBIX
JKUBOTHBIX. BBIJI€JICHUE y OpPraHu3MoB. BbineneHue y >XKMBOTHBIX.
CoxkpatutenbHbie Bakyosnu. Opransl BoiaeneHus. CBs3b MOJOCTH Tella ¢
KPOBEHOCHOW M  BBIACIUTENBHOM cucTeMaMu. Bblaenenue vy
MMO3BOHOYHBIX JKMBOTHBIX. 3allliTa y MHOTIOKIETOYHBIX >KUBOTHBIX.
[ToxpoBBI ¥ X TPOU3BOJAHBIE.

PaznpaxkxuMocTh M peryiasiiusi y OpraHu3MoB. Pazapaxxumocts y
OJIHOKJIETOUHBIX OpraHu3MoB. Takcucel. PazapaxxumMocTs U peryssu s
Y MHOTOKJIETOYHBIX pacTeHnil. POCTOBbIE BElIECTBA U UX 3HAUYCHHE.
HepBHast cuctema u peduiekTOpHAash peryisiius Y MHOTOKIETOYHBIX
JKUBOTHBIX. HepBHas cucrema U e€¢ OTHEIbl. DBOJIOIUOHHOE
YCJI0’)KHEHUE CTPOCHHSI HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pazpabotka  ajroputMOoB W mporpamMm i d(dexTuBHOM
(GyHKIIMOHATBHOM aHHOTAIIMK FCHOMOB, TPAHCKPUIITOMOB, TIPOTEOMOB,

MEeTab0JIOMOB MUKPOOPTaHU3MOB, PACTCHUH, )KUBOTHBIX H YEJIOBEKA

5 Opranusm 4elloBeKa U €ro 340pOBbE

5.1 Opranbl U CHUCTEMBI OpraHoB 4enoBeka. OTHenbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u  pedmexropHas  myra.
BesycinioBubie U ycnoBHbIe peduiekchl. ['ymopanbpHas perymsius u
SHJOKPUHHAsA CUCTEMA XUBOTHBIX U YejoBeKa. Kene3bl dHIOKPUHHOU
CHUCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3aMOCBSI3b HEPBHOM U
SHIOKPUHHOH cucteM. [ mnmotanamo-runodu3apHas cucrema. Peduiekc

u peduiekropHas ayra. be3yclnoBHBIE B YCTIOBHBIE pedUICKCHI
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5.2 3anmTa opraHu3Ma oT OosiesHed. VMMyHHas cucTeMa 4eJoBeKa.
Knerounsii  u TYMOPaJIHBIN MMMYHHUTET. Bpoxnénusii,
npuoOpeTEHHBIN crenuduuecknii UMMYHHTET. Teopus KIOHAIbHO-
cesiektuBHOro ummyHurera (ILOpmux, ®.M.bepner, C.Tonerasa).
BocnanurenpHble  OTBETBl  OpraHu3MoB. Ponb  BpOXIEHHOIO

MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00/1€BaHU I

5.3 KpoBenocHas cucrema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIbI U

kpoBb. Kpyru kpoBooOpamenus. Pabora cepaiia u e€ perynsus

5.4 Hpeixanue uenoBeka. Juddy3uss ra3oB depe3 MOBEPXHOCTh KIETKH.
I[BIX&TCJ'II)H&S[ CUCTCMa YCJIOBCKA. HBIX&TGHI)H&H IMOBCPXHOCTD.

Perynmsmms npixanus. J{prxatenbHbie 00bEMBI

55 [umeBaputensHas cucreMa uenoBeka. OTHENbI MUIIEBAPUTEIHEHOTO
TpaKra. IInmeBapuTenbHble  JKene3bl.  BHYTpUIIONIOCTHOE U

BHYTPUKICTOYHOE MUIIEBAPEHUE

5.6 [ToxpoBsl U ux pon3BoaHbIe. Opransl Beinenenus. [louku. CtpoeHue u
¢byHKuMOHUpOBaHNe HedpoHa. DuibTpaius, cekpeuuss U oOpaTHOE
BCaChlBaHME KaK MEXaHH3Mbl pabOTbl OpPraHOB  BBIJIEJIEHUSL

OO0pazoBaHue MOYH y YeJIOBEKa

5.7 JIBrm>keHWe dyenoBeKa: MblmedHas cucteMa. CKeJIeTHBIE MBIIIIBI H WX

pabota. CTpoeHue U TUIIbI COEMHEH U] KOCTeH

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

J1s yaures:

1. buonorus. 10 kmacc. YruyOnéuusrii ypoBeHs: yueOHuk / B.B. Tlaceunuk

u np.— M.: IIpocsemenue.

2. buonorus. Pabouas rerpans. 10 knacc (yriyOonéansiii yposers) / B.B.

ITaceuHnuxk.
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3. Meroandeckoe mocodue k yaeOHuky «buomorus. 10 kacc.

VYriy0n€HHBINA YPOBEHBY.

4, COopnUK 3agaHuH 111 ToATOTOBKH K EI'D 110 OM010THH (ITOBBITIICHHBIH

YPOBEHb).
5. DnektpoHHbIE 00pazoBaTenbHbIe pecypchl (DOP) mo 6uonorum.

6. Mukponpenaparsl, MyJspkH, Tabmibl, moaem JJHK, xpomocowm.

Jliist o0ydarommxcs:

1. buonorus. 10 kinacc. YriyOn€HHBIN ypoBeHb: yueOHuk / B.B. [laceunuxk

u n1p.— M.: TIpocsemienue.
2. buonorwus. Pabouas rerpaas. 10 kimacc (yrimyO€HHBIN ypOBEHB ).

3. COopHuUK 3amanuii 1J1st HoATOoTOBKM K EI'D 1o 6Guosnorum.

4. Atimac mo OHOJIOTHH.

5. JlononHuTebHAs JIUTEPATypa MO MOJIEKYISIPHOM OMOJIOTUHU U TEHETHKE

(MO peKOMEHTaluK YIUTENS ).
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