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HHOACHUTEJBbHAA 3AIIUCKA

[Tporpamma no yuebnomy npeamety "buonorus” (manee - OMoJIoTHs) HA YPOBHE CPEITHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konmenuuu mnpenogaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (penepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueOusiii npeamer «buonorus» yriyOn€HHOro  W3yueHUsT  ABIAETCS OJHUM W3
KOMIIOHEHTOB  TpeaMeTHoil  obnmact  «EcTtecTBeHHO-HayuyHble mpeaMerhl»y. CoriacHo
nosnoxeHussMm ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha yTiyOJIEHHOM
YpOBHE, SIBJISIOTCS cIocoOoM auddepeHnuanui oOydeHUss Ha YpOBHE CPEAHEro OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPETHUM
0o0mmM, cpeaHIM TpOodECCHOHATBHBIM U BBICIIMM OOpa3oBaHUEM. B TO ke BpeMs KaKIbIi U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTarnen
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW O0JIaCTH HAy4yHOTO 3HaHWS,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHUEH, CTIOPTOM MJITH BOCHHBIM JICJIOM.

[IporpamMma no yue6HOMY mipenmMety "buonorus" maér npeacraBieHue o MeIU U 3aJa4ax
U3yYCHHS YIeOHOTO mpeaMera «bruosorusy» Ha yriryOa€HHOM ypOBHE, ONpeIeisieT 00s13aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTypHpOBaHHE MO pa3ieliaM U Temaw,
pacnpeneseHre o KiaccaM, peKOMEHY€eT MOCIeA0BaTEeIbHOCTh U3YUEHHs y4eOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro Mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHIIUT
MPEEMCTBEHHOCTH C HW3y4YeHHEeM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs,
Oyarogaps 4eMy NpocMaTpUBAETCSl HAPABICHHOCTh Ha MOCIEAYIOIIEe pa3BUTHE OMOIOTHUYECKUX
3HaHWMA, OPUEHTHPOBAHHBIX HAa (HOPMHpPOBAHHE E€CTECTBEHHO-HAYUYHOTO MHPOBO33PEHHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTABICHUI O 370pOBOM 00pa3e >XU3HH, Ha BOCIUTAHUE
OepeKHOT0 OTHOIIEHUS K OKPYXaroIlel MpUpoAHOl cpene. B mporpamme mo OMOIOTHU Takke
MOKa3aHbl BO3MOXHOCTU yuyeOHoro npenmera «buonorus» B peanusanuu tpedoBanuit ®I'OC
COOQ x mIaHupyEeMbIM JTUYHOCTHBIM, METAITPEIMETHBIM U MIPEAMETHBIM pe3yJibTaTaM 00ydeHHs U
B ()OPMUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHLHOW JESATEILHOCTH OOYYaIOIIUXCS TI0
OCBOCHMIO COJIEpXaHHUA OMOJIOTMYECKOro 00pa3oBaHHs Ha YpPOBHE CpEeAHEro oOIIero
o0OpazoBaHusl.

VY4eOusblii mpenmer «buonorus» Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHHs 3aBepIIaeT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00y4aromuxcst 0 )KUBOH MPHUPO/IEe, OCHOBAX MOJIEKYJISIPHOM U KIIETOYHOW OMOJIOTHUH, YMOPHOJIOTUN
U OHWOJIOTMU pPa3BHUTHS, TCHETHKH, CEJICKIIMH, OWOTEXHOJOTHH, HBOJIONMOHHOTO YUYCHHS U
9KOJIOTHUH.

Nzyuenne yueOHoro npeamera «buonorus» Ha yriay0iIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY 00YYAIOIINXCSI K MOCIIEAYIOIIEMY OTyUYeHUI0 OMOIOTUYECKOT0 00pa30BaHUs B By3ax
U OpraHu3alusix CpelHero npogeccuoHanbHOro o6pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBIISIET CHUCTEMa OMOJIOTUYECKUX 3HAHWHM, MONYYEHHBIX MPU HM3YUYCHUH OOyYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/eoB OWOJIOTHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus. Tak, paciIUpeHbl U yTIayOIeHb OMOIOTHYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJIOBEKa, OOIMX 3aKOHOMEPHOCTSX JKU3HH, TOTOJHUTEIHHO
BKIIIOUEHBI OMOJIOTHYECKHE CBEJICHUS MPUKIATHOTO U TTOMCKOBOTO XapakTepa, KOTOPhIe MOKHO
HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOcienyromero BbiOopa mpodeccun. BosmoxkHa Takxke



UHTErpanus OWOJIOTUYECKUX 3HAHMM C COOTBETCTBYIOIIMMHU 3HAHUSAMHU, MOJYyYEHHBIMU
00yYaromUMUCS MPH U3YYeHUHN (PU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa mporpammbl 1o ydeOHOMYy mpeamery "buosorus" orpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOABI K M3ydeHuto Ouosornu. CoriacHO UM, HM3y4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEePHbIC JJIS )KUBBIX CUCTEM PA3HOTO YPOBHs OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU M CEJIEKINU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHHMKE, 300JIOTMH, aHAaTOMUH,
¢usuonornn uenoBeka. YueOHbIH npeamer «buonorus» mnpu3BaH O0OECIEYUTH OCBOCHUE
00y4JarmuMucss OMOJIOTUYECKUX TEOPHM M 3aKOHOB, UJACH, MPUHIUIIOB U MPaBWII, JISKAIIUX B
OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, 3HAHUI O CTPOEHUH, MHOI000pa3un
U 0COOEHHOCTSX KJIETKH, OpraHM3Ma, MOMYJISAIUH, OHOIEH03a, SKOCHUCTEMBI, O BBLIAIOIIUXCS
HAy4YHBIX JOCTHIKEHMSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJOTMM, NMPUKIATHBIX acIeKTax
Ouonoruveckux 3HaHWM. (s pa3BUTHS M TOJAEpkKaHHS WHTepeca 00yJarommxcsi K OMOJIoTuu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUaia B COJIEPKAaHUH TPOTPAMMBI 110
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpWEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
oOnacTu OMOJNOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOE’KHBIX YUEHBIX B PEIIECHUE BAXKHEHIIMX
OMOJIOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Henb nzydyenust yuebHoro npeamera «buonorus» Ha yriayO0ia€HHOM ypOBHE — OBJIJICHUE
00y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHANBHOM OpraHU3aliu >KUBBIX CHCTEM
pa3HOro paHTa ¥ MPHOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHON 00MacTH MpodeccuoHalbHON NeATENbHOCTH, CBS3aHHOW C OMONIOTHEH, WU K
BbIOOPY YUeOHOr0 3aBeIeHUS AJIsl IPOJOHKEHNS OMOJIOTHYeCKOro 00pa3oBaHusl.

JlocTrkeHue 1eu u3ydeHus: yuebHoro npeamera «buonorus» Ha yriayOiE€HHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEeAYOMUX 3aau:

OCBOGHHE OOYyYaroIIMMUCS CHCTEMbl OMOJIOTMYECKMX 3HAaHM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOpHsX, KOHIEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IMpaBUiiax,
COCTaBISIIOIMX COBPEMEHHYHK) E€CTECTBEHHO-HAaydHYK) KapTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, IMOIYJISIUs, BUI,
OuoreorieHo3, Ouochepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HaKOMJIEHHE  OOydvaroImMxcs C  MeToJaMH  TO3HaHUS  JKMBOM  TIPUPOABI:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJIoruwy,
AMOPHOJIOTUN U OMOJIOTUN PA3BUTHS, TEHETUKU U CEJIEKLUH, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TaJCOHTOJOTMM, 3KOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  IMPOBEIEHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIeHUE OOYYarOIMMUCS YMEHHUSIMH: CAMOCTOSITEJIbHO HAXOAWTh, aHAJIU3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMALINIO; MOJIB30BaThCS OMOIOTUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTaHABIMBAThH CBS3b MEXK/IY Pa3BUTHEM OHUOJIOTUU U COLIUATHLHO-I9KOHOMUYECKUMU
Y 9KOJIOTHYECKUMHU MpoOIeMaMH YeJI0BEUECTBA; OLIEHUBATH MTOCIIEIACTBHS CBOEH A€ITEIbHOCTH 110
OTHOILIEHHIO K OKpPY)KaoLe NpUpONHONA cpele, COOCTBEHHOMY 3/I0pPOBBIO M 37J0POBBIO
OKpYXaloIMX JIoei; O0OOCHOBBIBaTb M COOJIIOATh Mepbl NMPOMUIAKTUKA HH(EKIIMOHHBIX
3a0oneBaHMi, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredyeHUs: Oe30MacCHOCTH COOCTBEHHOU
YKU3ZHEJEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYyaIUsIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAyYHBIE OTKPHITHS B 00JIaCTH OHOJIOTHH;



pa3BuUTHE Y 00YYAIOIIMXCSl UHTEJUIEKTYAlIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Mpoliecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEH OMOJIOrHYecKOro MCCIeIOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM, pemeHnss OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE y OOYYAIOMIMXCS IIEHHOCTHOTO OTHOIIEHUS K YXKHBOW MPHUPOJIC B IEIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUSM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKON
rPaMOTHOCTH, OOMICH KyJIbTYphI MOBEACHHS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yIarOIIUMUCS KOMIIETEHTHOCTH B PAIIHOHATBHOM IPUPOIOIOIB30BAHUH
(cobmroneHne TmpaBUJl TIOBEJCHUS B TIPUPOJIE, OXpPaHbl BHUIOB, AIKOCHUCTEM, OHOCHhEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbA OKPYKAIOIMIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecredueHrne 0€30MacCHOCTH KUZHEAEATEIIbHOCTH B Upe3BbIUaiHbBIX
CUTYAIMSIX IPUPOJAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHMS OMOIOTHIECKUX
3HAaHUU U YMEHUH B IIOBCEAHEBHON KU3HU;

CO3JIaHME YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIOMIMMUCS WHAMBHIYaTbHON
0o0pa3oBaTeNbHONl  TPAEKTOpUH, CHOCOOCTBYIOUIEH MOcCienymomeMy IpodhecCHOHATbHOMY
CaMOONIPE/ICIICHUIO, B COOTBETCTBUU C WHIWBHIYaTbHBIMH HWHTEPECAMU W IMOTPEOHOCTIMHU
peruoHa.

OOmiee 4MCIIO YacoB, OTBEACHHBIX HA HM3Y4YCHHE OMOJIOTMHM Ha YIIIyOJCHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIelo),
B 11 ximacce — 102 gaca (3 yaca B HeneNio).

Otbop opraHu3anMoHHbIX (OPM, METOAOB U CpPEACTB OOy4YeHHs OHOJIOTHUH
OCYILIECTBIISIETCS C YYETOM CHEUM(PHUKU €ro COJEp’KaHUS U HANpPaBIEHHOCTU HA IPOAOKEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3AIUSAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
oOpazoBaHuUs.

OO0s13aTeNBbHBIM yCIOBUEM TPU OOYYEHHH OUOJIOTMH Ha YriyOJIEHHOM ypOBHE SIBIISIETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BBITIOJTHEHUH MPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMAaTHKa KOTOPBIX OMpPEeaeTcCs
YYHUTEJIEM Ha OCHOBE UMEIOIIUXCSI MATEPHAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCIIOBHH.



COJAEPKAHUE OBYYEHUA
10 KUIACC

CopaepxaHre TporpaMmbl, BBIIEJIEHHOE KYpCHUBOM, HE BXOAUT B MPOBEPKY T'OCYIAPCTBEHHOMU
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OuoJOrHsi — KOMIUIEKCHas Hayka. Kparkas ucTopus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBIC, NPUKIATHBIE U
MOVCKOBBIEC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3naueHue Ouosioruu B (HOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUDA.
[Ipodeccuu, cBs3zannbie ¢ Ouosiorueil. 3HaueHHE OHOJOTUM B TMPAKTHUECKOW JESITEIbHOCTH
YeJIOBEKa: MEAUIMHE, CEIbCKOM XO035CTBE, IPOMBIIIEHHOCTH, OXpaHe IPUPO/IbIL.
JlaboparopHas pabota «Vcnonb30BaHUE PA3IUUYHBIX METOJOB IPU U3YUEHUU )KUBBIX CUCTEM).
Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

KuBble cucTemMbl Kak NpeaMer u3ydeHus Ouosnoruu. CBONCTBA JKUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M YHOPAIOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTh,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHU3alUH )KUBBIX CUCTEM: MOJIEKYJIAPHbBINA, KIETOYHbIN, TKAHEBBINA, OPraHU3MEHHBIH,
MOMYJISILIHOHHO-BUIOBOM, 3KOCHCTEMHBIN (OuoreoneHotuueckuit), Omochepnsiil. IIporeccsl,
OPOUCXOSIINE B JKHUBBIX cucTteMax. OCHOBHBIE TpU3HAKH >KuBoro. JKu3Hb Kak (opma
CyllecTBOBaHMsl Marepuu. Hayku, wusydaroume >KUBbIE CHCTEMbl Ha pa3HbIX YPOBHAX
OpraHu3aliHy.

N3yuenne >xuBbIX cucTeM. Mertoabl Ouonorndyeckoil Hayku. Habmopenue, wusmepenue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHaiu3. [loHATHE O 3aBUCMMOW M  HE3aBUCHUMOM
nepeMeHHOH. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOoBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ybTaToB. [IpHYMHBI HCKa)KEHUS pe3ysbTaTOB JKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», «buonormyeckue cucremb», «CBOHCTBa
KUBOI MaTepumn», «YpOBHH OpraHU3alUM XUBOW NpHUpOnb», «CTpOECHUE KUBOTHOW KIIETKHY,
«Tkann KUBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEUECKOr0 OpraHusma», «buoreomneHosy,
«buocdepay, «MeToabl U3yUeHHs! KUBON TPUPOIBD».

OGopynoBanue: JaboparopHoe 00OpyIOBaHWE JMJIS TPOBEACHHUS HAOMIOEHUM, W3MEpPEHUH,
IKCIEPUMEHTOB.

JlaboparopHas pabota «Vcnonb3oBaHNE PA3TUYHBIX METOJIOB MPU U3YUEHUU KUBBIX CUCTEM).
Tema 3. brnosnorus KjieTku

Knetka — cTpykTypHO-(DyHKIMOHANBHAS euHUIA KUBoro. Mctopust oTkpbITHs KileTku. PaboTsl
P. I'yka, A. JleBenryka. Kinerounas teopust (T. LlIBann, M. llneiinen, P. Bupxos). OcHOBHBIE
MTOJIOXKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeToab! MOJIEKYJISIPHOM U KIIETOYHOM OMOJIOTMU: MUKPOCKOMHS, Xpomarorpadus, anekrpodopes,
METOJT MEYEHbIX aTOMOB, AU(depeHnaIbHoe HUeHTpUpyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK.
N3yuenne pUKCUPOBAHHBIX KJIETOK. DIEKTPOHHAsE MUKpocKonus. KoHpokanbHass MUKPOCKOIHSL.
BuransHoe (MpuKU3HEHHOE) N3yYEHUE KIIETOK.

JleMoHCTpanun

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



Tabmumpl 1 cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIM MHKpOCKOMm», OO0opyaoBaHUE:
CBETOBOW MUKPOCKOII, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX KJIETOK.

JlabopaTopnast pabora «M3yueHue METONOB KJIETOYHOH Ouosnoruu (Xpomarorpadwus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIJIEMEHTHI. Boxa u €€ poiib Kak
pPacTBOpPUTEIISA, peareHTa, y4acTue B CTPYKTYPHUPOBAHUU KIIETKH, TEIUIOPETyIsiuuu. MuHepanbHble
BEIIECTBA KJIETKH, UX OMOJIOrHuecKas poib. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckue BenecTBa KIETKU. buonornyeckre nonumepsl. benku. AMUHOKHUCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBOi Moiyekyinbl. IlepBuunas cTpykTypa Oelika, MENTHUAHAs CBS3b.
Bropuunasi, TperuuHas, u4eTBepTUYHas CTPYKTyphl. Jlenatypamnus. CBoiicTBa O€nKOB.
Knaccugukanus 6enkos. buonorunueckue Gpynkiun 6enkos. [IprnoHsl.

VYrneBoabl. MoHOcaxapuabl, AMcaxapuibl, OJUrocaxapuibl U mnonucaxapuisl. OOmwuil 1ax
CTpOCHUS M (PU3UKO-XMMHYECKHE CBOMCTBA yriieBOA0OB. bronornyeckue GyHKIMH yriIeBOAOB.
Jlununel. T'mapodunbHO-TUApOdOOHBIE cBoiicTBa. Knaccudukamus nununos. Tpuriuuepuisl,
dochomunuabl, BOCKH, cTepouibl. buonormuyeckwe ¢ynkmumn aunuaoB. OOmme CBOHCTBa
OHOJOTHYECKHX MEMOpaH — TEKy4eCTh, CHOCOOHOCTh K CAMO3aMbIKaHUIO, TIOTYTIPOHUIIAEMOCTb.
Hyxneunossie kucnotsl. JJHK u PHK. Crpoenne nyknennoBsix kucnot. Hykneoruasl. [Tpunnun
komruiemeHtapHoctu. IlpaBuno UYapragda. Crpykrypa JHK — nBoiimas cnupainsb.
Mecronaxoxaenue u ononorndeckue ¢pynkmu JHK. Bugst PHK. ®@ynkunu PHK B kietke.
Crpoenue monekynasl AT®. Maxkpospruueckue cBsizu B Moiiekyile AT®. buonormueckue
¢yakmun  AT®. BoccTaHOBJICHHBIE TEPEHOCYHMKH, WX (QYHKIOUM B KieTtke. Jlpyrue
nykineozuarpudocdarel (HTD). CexBenuporanue JJHK. MeToapl reHOMUKH, TPAHCKPUIITOMUKH,
IIPOTEOMMUKH.

CrpykrypHast Ouonorus: OuOXUMHUYECKME U Omodu3MyUecKHe UCCIe0BaHUs CcocTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiiekyn. MoaenupoBaHue CTPYKTypbl M (pyHKUHN
OMOMOJIEKYJ U UX KOMIUIEKCOB. KoMIbIOTEpHBIN AM3aliH M OpraHMYeCKUi CHHTE3 OMOMOJIEKYIT U
UX HEMPUPOIHBIX aHAJIOTOB.

JleMoHCTpanun

[Toptpersr: JI. Ilonunr, JIx. Yorcon, ®. Kpuk, M. Vunkunc, P. ®pauxnun, ®@. Courep, C.
IIpy3unep.

Tabmune! u cxemsl: «llepuoanueckas Tabnna XUMUYECKUX 3J1E€MEHTOBY», « CTpOEHHE MOJIEKYJIbI
BOJbI», «BemecTBa B cocTaBe OpraHuzMoB», «CTpoeHHe MOJeKysbl Oenka», «CTpyKTypsbl
0enkoBol MoJekynb», «CTpoeHue MoJeKysl yrieBoaoB», «CTpoeHHe MOJIEKYJ JIMIHIOBY,
«HyknennoBsle KUCIOTED, «CTpoeHHE MOJIEKYIIBI ATD».

O6opyoBaHue: XUMUYecKas 1ocyia 1 000py10BaHUE.

JlaGopatopHas pabota «OOHapyxeHue OEIKOB C MOMOIIbIO KAUE€CTBEHHBIX PEaKIHil».
JlaGopatopnast pabora «HMccnemoBanue HYKJICHHOBBIX KHCIIOT, BBIJCICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbl KJIETOK: JyKapHOTHYeCKas W MpokapuoTuuyeckas. CTpyKTYpHO-(QYHKIHOHAIbHbIE
00pa3oBaHMs KIETKH.

Crpoenne mpokapuotuueckoil kietku. Kietounas crenka Oaktepuit u apxeil. OcobeHHOCTH
CTPOCHHUSI TETEPOTPOPHOM U aBTOTPO(DHON MPOKAPUOTHIECKUX KIETOK. MeCTO U poJib IPOKAPUOT
B OMOIIEHO3aX.

CtpoeHne W (QYHKIMOHUPOBAHUE JyKapuoTHYecKoW KieTku. Ilmasmaruueckas memOpaHa
(mnazmanemma). CTpykTypa I[Ia3MaThdeckoi MemOpaHbl. TpaHCHOpT —BelecTB uepe3
I1a3MaTHYecKyl0 MeMOpaHy: maccuBHBIM (nuddys3us, obOnery€éHHass audQysus), aKTUBHBIN



(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomymponurniaemocts mMemOpanbl. PaGota
HATPHUI-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOUTO3, parounTo3. Dxk3ounTo3. Kinerounas crenka.
CrpykTypa v QyHKUINN KJIETOYHOU CTEHKU pacTEeHUM, rpruOoB.

Huronnazma. [urozons. Ilutockener. JIBwkenue nuTomiaa3mbl. OpraHoujibl  KIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTruueckas cetb (JIIC), anmapar ['onbaxwy,
JM30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJSIPHOTO peTHKyiayMa. MexanusMm HampasiaeHuss Oenko B OIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii — (arpanHyJisipHBI)
SHJOIIa3MaTH4ecKuil peTukyiayM. CekperopHast ¢yHkius anmnapara ['onbmku. Moaubukanus
OenkoB B anmnapate I'onbxu. CoprupoBka O0enkoB B anmnapate 1'onbxu. TpancnopT BemiecTs B
KiIeTke. Bakyonu pactutenbHbIX KieToK. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE ~ OpraHoOWbl  KJIETKU: MUTOXOHIApHM, Iutactuibl. Ilpoucxoxnenue
mutoxoHapuii u tiactun. Cumbuorenes (K.C. MepexkoBckuit, JI. Maprymnuc). CtpoeHue u
(GYyHKIMM MUTOXOHIApUA M macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTHJIbI
(bOTOCUHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpanubie opranouisl kietku CTpoeHue U GyHKIIMH HEeMEMOPaHHBIX OPTaHOHI0B KIETKU.
PuGocomsl. [Ipomexxyrounsie ¢punameHTsl. MUKpOQHIaMeHThl. AKTHHOBBIE MHUKPO(DHIAMEHTEHI.
Mpiiieunble  KJIETKH. AKTUHOBBIE KOMITIOHEHTHI HEMBIIICUHBIX KIETOK. MUKPOTPYOOUKH.
Knetounslii nentp. CTpoeHue U ABHKEHUE KIYTUKOB U peCHUYEK. MUKPOTPYOOUKH LIUTOIIA3MBI.
LenTtpuons. benku, acconuupoBaHHble ¢ MUKpOQHUIaMEHTaMH U MUKPOTpyOoukamu. MOTOpHBIE
OenKu.

Anpo. Obonouka sApa, XpOMATHUH, KAPUOILIA3Ma, SAPBIIIKH, UX CTpOeHUE U GYHKINH. S aepHbIii
OenkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacloOJOKEHUE XPOMOCOM B HHTEpP(Pa3HOM SIpE.
DyXpOMaTHH U rerepoxpomatuH. benkn xpoMaTrHa — ricTOHBI. JIMHaMuKa siiepHOil 000J104KH B
MHUTO3€E. S IepHBIA TPAHCIIOPT.

Knetounsie BkimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK J3YKApUOT (PacTUTEIHHOMH,
YKUBOTHOM, TPUOHOIN).

JleMoHCTpanun

Tabmunel u cxeMbl: «CTpoeHHE IYKApUOTHUECKON KIeTKn», «CTpOEHHE KUBOTHOW KIIETKWY,
«CTpoeHne pacTUTENbHON KIETKW», «CTpoeHne MUTOXOHApUN», «Sapo», «Crpoenue
MPOKAPUOTUYECKOMN KIIETKH.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpONpenapaTbl pacTUTENbHBIX, KUBOTHBIX KIIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlaGopatopHas pabota «/3yueHue cTpoeHUs KJIETOK pa3IUUHbIX OPTaHU3MOBY.

JlaboparopHas padota «/ccrnenoBanue niaa3Mon3a U Jemia3MoiIn3a B paCTUTENbHBIX KIETKaX».
[TpakTudeckas pabota «M3yueHne IBUKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX KIIETKAX).

Tema 6. O0MeH BelecTB U NpeBpalleHHe JHEPIHMU B KJIEeTKe

AccUMMIIAIMS U JUCCUMIUIALUS — JBE CTOPOHBI MeTabonu3ma. Tumbel OOMEHa BEIIeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KHUCI0poia B 0OMEHHBIX Mpolieccax. JHEPreTH4ecKoe
oOecnieuenue kietku: npespamienue AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBIN XapakTep
peakIuii KIeTOYHOro MeTabonu3ma. GepMEeHTHI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinnuus pepMEHTOB OT HEOPraHMUYECKUX KaTaln3aTropoB. beiaku-akTuBaTopsl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUUid OT pa3iIMyuHBIX
(baxTopoB.

[lepBU4HBII CUHTE3 OpPraHUYECKHX BEHIECTB B KIEeTKe. POTOCHMHTE3. AHOKCUTEHHBIA W
OKCHUT'eHHBIH poTocuHTe3 y OakTepuii. CBeToCOOMparolie MUIMEHTHI U TUTMEHTHI PEaKIIMOHHOTO
nentpa. Pomp xmoporiactoB B mporecce (orocunTe3a. CBeTtoBas W TeMHOBas (asbl.



®dotoapixanue, Csz., C4- 1 CAM-tunsl porocuntesa. [IpogykTuBHOCTS poTOCHMHTE3a. BusHue
pa3InYHbBIX (PAaKTOPOB HA CKOPOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

Xemocunre3. PazHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUuUpyomue OakTepu,
xene300aKkTepuu, cepodaKTepun, BOJOPOIHBIC OaKTeprH. 3HAYEHNE XEMOCHHTE3A.

AHa’pobHble opranu3mbl. Bumel Opokenus. I[IpogykTsl OposkeHHS W UX HCIOJIB30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
Oose3Hei.

AdpoOHBIE OpraHU3MBbL. DTarbl SHEpreTndeckoro oomena. [loaroroBurenbHsiii atamn. I mukomms —
0OeCKHUCIOPOAHOE paCUICTNIEHUE TIIOKO3bI.

buonornueckoe OKHCIEHUE, WIM KIETOYHOE JbIXaHue. Poib MHUTOXOHIpUM B Ipoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucautTenbHoe GochoprinpoBaHUe.
DHeprusi MeMOpaHHOTO rpaaueHTa nMpotoHoB. Cuntes AT®: padora nporoHHOM AT®-cHUHTA3HI.
[IpeumyrmiectBa a’poOHOrO NyTH OOMEHa BEIIECTB Mepea aHadpoOHBIM. Ih(HEeKTUBHOCTH
HHEPTeTHIECKOro OOMeHa.

JdeMoHCcTpannmn

[Toprpersr: JIxk. Ilpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuenn, I'. A. 3aBap3uH.

Tabmuie! 1 cxeMbl: «DOTOCUHTE3Y, « IHEPreTHIeCKHii 00MeH», «brocuaTes 6enkay, «CtpoeHue
bepmenTay, «XeMOCHHTE3Y.

OO6opyoBaHHe: CBETOBOM MHUKPOCKOI, O0OpYJOBAaHHE Ul INPUTOTOBJIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

JlabopatopHasi pabora «VI3ydyeHHe KaTaIUTUYECKOH AaKTHBHOCTH (PEPMEHTOB (Ha MpHUMEpe
aMUJIa3bl WK KaTaaasbl)y.

JlaGopaTopHast pabota «M3ydeHue (GpepMEHTATUBHOTO pPACIICIUICHUs] TMEPOKCHAAa BOJOpOJa B
PACTUTENBHBIX U KUBOTHBIX KIETKaX).

JlabopaTtopHast pabota «CpaBHeHHE MPOIECCOB (POTOCHHTE3a U XEMOCUHTE3a.

JlaGopatopHas pabota «CpaBHEHHUE MPOLIECCOB OPOKEHUSI U ABIXaHUS.

Tema 7. HacinencrBeHHast uHpopMauus U peaju3anus eé B KJIeTKe

Peakiun matpuuHoro cunte3a. [IpuHIMI KOMIITIEMEHTApPHOCTH B PEAKIUsIX MAaTPUIHOTO CHHTE3A.
Peanuzanus HacnenctBeHHOW nHpopManuu. ['eneTnuecknii KoJ, ero cBoicTBa. Tpanckpunus —
MaTpUYHBINA CHHTE3 PHK. [TpuHIUIBL TPAHCKPUIIIHU: KOMILIEMEHTAPHOCTb,
aHTUIapalIeIbHOCTh, acuMMeTpuyHocTh. Co3peBanne martpuunbix PHK B sykapmotnueckoit
kietke. Hexonnpyromue PHK.

Tpancnsauuss u e€ stanbel. Yyactue TtpancnoptHeix PHK B Oumocuntese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GMocuHTe3€e Oemka.
CoBpeMeHHbIE MPEJCTaBICHUS] O CTPOCHMM TreHoB. OpraHuzalus IeHOMa y MpOKapuoT H
9YKapHOT. Perynsius akTHBHOCTH T€HOB Y TpokapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
MonekynsipHble MEXaHM3Mbl IKCIPECCHU TE€HOB Yy 3YyKapuoT. Poib XpomaThHa B peryisiiuuu
paboThl reHoB. Perymsmust oOMeHHBIX MpOIeccoB B KieTke. KiieTouHslit romeocTas.

Bupycbl — HekneTouHble (POpPMBI )KU3HU U 00IUraTHbIe mapa3uThl. CTpOeHHE IPOCTHIX U CI0KHBIX
BUPYCOB, PETPOBUPYCOB, OakTeprodaros. Kuznennsit uki JIHK-conepxkamux Bupycos, PHK-
coJiepXKaniux BUPycoB, OakTeprodaros. OOpaTHas TpaHCKPHIIIIHS, peBepTa3a, HHTETpasa.
Bupychsbie 3abosieBanus yenoBeka, kuBOTHbIX, pacteHuil. CIIN, COVID-19, couunanbhbie u
METUITMHCKHUE TIPOOIIEMBI.

buonHpopmaTuka: HHTErpanms W aHanu3 Oonbmmx MaccuBoB («bigdata») crpykTypHBIX
Ouonornuyeckux naHHbIX. HaHoTexHonoruu B Ouojoruu u Mmeaunuse. [Iporpammupyembie
¢ynkuum 6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JleMoOHCTpanun



[Toptpetsi: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuubl u cxembl: «buocunTtes 6enkay, «I'enernueckuit Koy, «Bupyce», «bakrepuodarmy».
Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Knerounsnii nuki, ero nepuoasl U peryisinus. Matepdaza u muto3. OcoOeHHOCTH MPOLIECCOB,
nporekaomux B uHTepdaze. IloaroroBka kietku K Jenenuto. [IpecuHrernueckuit
(IIOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTep(dasbl.

Marpuunsii cunre3 JHK — permmkanus. [punnune! perukanuu JJHK: kommementapHoCTs,
MOJIyKOHCEPBATUBHBIM ~ CHHTE3, aHTUIApAUIENbHOCTh. Mexanusm  perukanuu  JIHK.
Xpomocombl. CTpoeHue xpomocoM. TemomMepsl U Tenomepaza. XpOMOCOMHBIH HA0OP KIETKH —
KapuoTuil. JIUMIONIHBIA M TarulOWIHBIA HAO0OPBl XpPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
I1onoBBIE XPOMOCOMBI.

Jenenne kietkn — Muto3. CTaguu MUTO3a M IPOMCXOAAIIME B HUX IPOLECCHL. THUIBI MHUTO3a.
Kaprokunes u nutoknHes. buosornueckoe 3Ha4eHHE MUTO3A.

Perynsmus mutoTudeckoro nukia kietku. [Iporpammupyemast kiietouHas Tudenb — arnomnTos.
Knerounoe siapo, XpoMOcOMBI, (YHKIHMOHaJIbHAas TE€HOMHKA. MeXaHH3MBbl MpoiHQeparu,
nuddepeHIMpPoBKY, cTapeHus U ruoenu kiaeTok. «udpoBas kineTka» — OMOMHPOPMATHYECKHE
MoJienn (PYHKIIMOHUPOBAHUS KIETKH.

JdeMoHCcTpannmn

Tabmumer u cxembl: <«OKH3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pennmukanmsa JJHK».

O6opyioBaHMe: CBETOBOM MUKPOCKOI, MUKponpernaparbl: « MUTO3 B KJIETKaX KOpEIIKa JyKay.
JlaboparopHas paborta «HabmroneHne MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha FOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenune u pyHKIIMH OPraHU3MOB

buonoruueckoe paznooOpazue opranu3moB. OJHOKIIETOUHBIE, KOJIOHUAIBHbBIE, MHOTOKJIETOUHbBIE
OpraHu3MBl.

Oco0eHHOCTH CTPOEHHUS U )KU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJTHOKJIETOYHbIE T'pUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JApyrue HnpoTUcThl. KojoHuanbHble
OpraHU3MBlI.

B3aumocBs3p 4acTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OpIaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacteHuid. TUIBI pacTUTENBHBIX TKaHEH: oOpazoBaTelbHas, MOKPOBHAs, MPOBOJAIIAS,
OCHOBHas1, MexaHnueckast. OCOOEHHOCTHU CTPOEHUs, PYHKIMHA U paclonokKeHHs TKaHEeH B opraHax
pacTeHUN.

TkaHU >KMBOTHBIX M 4YelloBeKa. TWUIbI JKMBOTHBIX TKaHEW: SMUTENUalbHAas, COCIUHUTEIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTpOeHHUs, (PYHKUMI U pacHoJOXKeHHUs TKaHeW B opraHax
’KMUBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHble M TI'eHEpaTHUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMBI OPraHOB
’KUBOTHBIX U 4yesoBeka. OyHKIUU OPraHOB M CUCTEM OpPI'aHOB.

Omnopa Tena opranusmoB. Kapkac pactenmii. CkeneTbl OAHOKJIETOYHBIX M MHOTI'OKJIETOUHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOEHNE U TUITBI COEIUHEHNS KOCTEH.
JIBrkeHne opraHu3MoB. J[BH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHHuYHOe. JIBMXKEHHE MHOTIOKJIETOUHBIX pACTeHM: TpONM3Mbl M HAacTUU. JIBIDKEeHUe
MHOTOKJIETOUYHBIX XHBOTHBIX M U€JIOBEKa: MbllieyHas cucremMa. Pediexc. CkeneTHble MBIIIIBI U
ux pabora.

ITutanne opranuzmoB. llornomenue BOABI, YIVIEKMCIOIO Ta3a M MMHEPAIBHBIX BELIECTB
pacreHusmu. IlutaHue >XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPHUKJIETOYHOE IHILEBAPEHUE.
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IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBapurenbHble
xeinesbl. [IuimeBapurenpHas cucTemMa 4ejloBeKa.

Hpixanue opraHu3moB. [[pixanume pacteHuil. Jlpixanwe >KuBOTHBIX. uddys3us ra3or uepes
NOBEPXHOCTh KieTKU. KokHoe npixaHue. JlpixarenbHas MOBEpXHOCTh. KabepHoe u n€rouyHoe
JbpIXaHue. JlpIXaHWe NO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHUs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa ueloBeKka. MexaHu3m
BEHTWJISILIMM JIETKUX Y NITUI U MIIEKONUTAIOMUX. Perynsauus npixanus. J{pixaTenbHble 00bEMBI.
Tpancnopr BeIECTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEIIECTB y
’KUBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHOCHas cucTeMa O3BOHOYHBIX )KUBOTHBIX
u yenoBeka. Cep/ue, KpOBEHOCHBIE COCYAbI M KpoBb. Kpyru KpoBooOpareHus. IBOIIOLUOHHBIE
YCIIO)KHEHUS CTPOCHHSI KPOBEHOCHOM CHCTEMbI MTO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u eé
perysmus.

Brinenenue y opranu3moB. Beiienenue y pacrenuil. Beinenenue y skuBoTHbIX. COKpaTUTENIbHbIE
Bakyousin. Oprausl BoleneHus. @uiabTpanus, cekperus 1 o0paTHOE BCAChIBAHUE KaK MEXaHU3Mbl
paboThl OpraHoB BbiAeIeHUS. CBA3b MMOJIOCTH TEJa C KPOBEHOCHOM U BBIIEIUTEILHON CHCTEMaMHU.
Brinenenne y O3BOHOYHBIX JKUBOTHBIX W denoBeka. [louku. CTpoeHue u (YHKIIMOHUPOBAHUE
Hedpona. ObpazoBaHUE MOYH Y YETIOBEKa.

3ammrTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopel OakTepuid W LHCTHI
MpOCTEUIINX. 3aluTa y MHOTOKIETOUHbIX pacTteHuid. Kyrtukyna. CpencrtBa nacCUBHOM U
XUMHYECKOMN 3a1uThl. DUTOHIUIBI.

3almuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX NMpPOU3BOAHBIC. 3alIUTa OpraHu3Ma OT
Oonesneii. MmmyHHas cucremMa 4yenoBeka. KileTouHblI M TyMOpanbHBIE HMMYHHTET.
Bpoxnéuueiik u  mpHOOpeTEéHHBI  cnenu@uueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JIeBaHU.
PaznpaxxumocTs U perynsuusi y opraHu3MoB. Pa3ipa)kuMoCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3znpaxuMocTs M peryJisnus y pacteHuil. PocToBbie BeniecTBa U X 3HaYEHUE.
HepBhas cucrema u pediiekropHas peryiasuus y >kMBOTHBIX. HepBHas cucrema u €€ OTHENbI.
DBOJIIOIIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CUCTEMBI Y JKMBOTHBIX. OTHENBI TOJIOBHOTO
MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediexc m peduektopHas ayra. be3yciioBHbIE M YCIOBHbBIE
pedieKcsl.

['ymopaibHast perymsius U SHAOKPUHHAS CUCTEMa )KHBOTHBIX U UyeloBeka. JKene3bl SHAOKPUHHOM
CHUCTEMBI U UX TOPMOHBI. J[elicTBE rOpMOHOB. B3auMOCBs3b HEPBHOM M SHAOKPHUHHOW CHUCTEM.
['unoranamo-runoduszapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuet u  cxeMmbl: «OJHOKIETOYHBIE BOJOPOCIH», «MHOTOKJIETOYHBIE BOAOPOCII,
«bakrepun», «IIpocreitmme», «Opranbl I1BETKOBBIX pacTeHui», «CUCTeMbl OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOEHHUE HACEKOMbIX», «TKaHuU pacTeHHil»,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHCTOBON TIIACTHHKWY», «TkaHuU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cuctemay,
«/lpixatenpHast cucrtema», «HepBHas cucremay, «Koxka», «Mplmeunas cucremay,
«BpraenurenpHas cuctemMa», «JHJIOKpUHHAA cuctemay, «CTpoeHue MbIIIby, «MMyHUTET,
«KumeunononoctHeie», «Cxema muTaHus pacTeHuin», «KpoBeHOCHBIE CHCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHUue IiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOT0O
yepBs», «HepBHas cucrema priO», «HepBHas cucrema mnsrymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cuctemMa MIIEKOMUTAIOLIUXY,
«HepBHas cuctema yenoBeka», «Peduexc.
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O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpernapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
9K3EMILIAPBl KOMHATHBIX PACTEHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BJIaKHbIE IIperaparhbl
KHUBOTHBIX, CKEJICTHI TI03BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEIIOBEKa,
00opyAoBaHUE 7151 IEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PaCTECHU, paclierieHus
Kpaxmasia ¥ OeJlKOB Moj AeUcTBHEM (EepMEHTOB, 000pyIOBaHHE ISl AEMOHCTPALIUU OMBITOB 110
U3MEPECHUIO JKU3HEHHOM EMKOCTH JETKUX, MEXAaHM3Ma JIbIXaTEJbHbIX JBWXKEHUH, MOJAEIN
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlaGopaTtopHas pabota «/3yueHre TKaHEeH pacTeHUI.

JlabopaTtopHas pabota «M3yueHue TkaHeu >KUBOTHBIX).

JlaboparopHas paboTa «3yueHne opraHoB IBETKOBOT'O PACTECHUS.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTraHNU3MOB

@opMBl pa3MHOXKEHHUS OpraHuU3MOB: Oecronioe (BKJIIOYash BEreTaTHMBHOE) U TMoJjoBoe. Bumbl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIISIHS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBeie kieTku, uau ramersl. Meiio3. Ctaaun meiiosa. [loBenenue
xpoMocoMm B menose. KpoccuHrosep. buonormdeckuid cMbIcia MeO3a M IIOJIOBOrO IIpolecca.
Meiio3 1 ero MecTo B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpiieBoe passutue. ['amerorenes y xuBoTHbIX. [losoBbie xkene3bl. OOpazoBaHue U
pa3BUTHE MOJIOBBIX KiIETOK. CriepmaroreHes u ooreHes. CTpOEHHUE MOJNOBBIX KIETOK.
OmnogoTBOpeHHEe U SMOpPUOHAIIBHOE pa3BUTHE JKUBOTHBIX. (CHocoObl OIIOOTBOPEHUS:
Hapy’kKHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKa O pa3BUTUU
opranu3MoB. Mopdorenes — ojiHa U3 TMIaBHBIX pobiieM amOpuonoruu. Konuenuus MmopdoreHon
u Mozenu Mmopdorenesa. Ctaguu sSMOproOreHe3a KUBOTHBIX (Ha pUMepe JATyIKH). J[pobnenHue.
Tunsl npobnenus. JleTepMUHUPOBAaHHOE W HEIEPMUHUPOBAHHOE JpobieHue. bracryna, TUIBI
6nactyn. OcoOEHHOCTH ApOOJIEHUSI MIIEKOIMUTAIOMIMX. 3apOAbIIIEBbIE JIMCTKU (TaCTPYJISLIUS).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiIMsSHME dYacTel
Pa3BUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS MHYKIUS ). 3aKJ1aJKa JIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJibTaT UepapXUUYeCKUX B3aUMOEHCTBUI reHoB. BiusHue Ha SMOpHOHANIBHOE Pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPY’KAIOLIEH cpeabl.

Poct u pasButue xuBoTHBIX. [TocTamMOpuoHaneHbI nepuos. IlpsMoe n HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3om y Oecro3BOHOYHBIX M IMO3BOHOYHBIX XUBOTHBIX. buonormueckoe
3HAUEHUE NPAMOTrO M HENPSMOTO Pa3BUTHS, MX PACIpOCTpaHEHHE B Ipupozae. Tumsl pocra
KUBOTHBIX. DAKTOPHI PETYJSLIUU POCTa KUBOTHBIX U yenoBeka. CTaauu nocTaMOpHOHAIBHOIO
pa3BUTHA Yy JKMBOTHBIX U uenoBeka. llepuonbl oHTOreHesa yenoseka. CTapeHue U CMEpPTh Kak
OMOJOTUYECKHE MTPOLIECCHI.

PasmHoxeHue u paszputue pacteHuid. ['ametodut u cnopoput. Melo3 B KU3HEHHOM IIHKIIE
pactenuii. OO6pazoBaHue CIIOp B MpoIiecce Meio3a. ['lamerorenes y pacrennii. Omio10TBOPEHHUE U
pa3BUTHE DPACTUTEIBHBIX OPraHuW3MOB. JIBOMHOE OIJIOJOTBOPEHUE Y LBETKOBBIX PacTEHUM.
OO6pa3oBanue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJIALUNA OHTOT€HE3a Y PACTEHUI U KUBOTHBIX.

JleMoOHCTpanun

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

Tabmunpel U cxembl: «BereraTuBHOE pa3sMHOXKeHHE», «THUIBI OECMONOr0 Pa3MHOXKEHUSD,
«Pa3MHOXeHnE XIaMHIOMOHaAb», «Pa3mMHOXkeHue »9BIUIeHB», «Pa3MHOXKEHHE TUAPBDY,
«Meros», «Xpomocombly, «l'amerorenes», «CTpoeHHE SHUUEKIETKH W CIEepMaTO30UIa»,
«OCHOBHBIE CTauu OHTOreHe3a», «IIpsmoe u HenpsAMoe pazBuTuey, «Pa3BuTre MaiicKoro xykay,
«Pa3Butue capanum», «Pa3Butue JATYIIKH», «JIBOIHOE OIUIOAOTBOpPEHHE Yy I[BETKOBBIX
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pacteHui», «CTpOeHHE CEeMSIH OJHOIOJBbHBIX U JABYIOJBHBIX pAacTEHUN», «KMU3HEHHBIN LUK
MOPCKOW KanycCTbl», «KU3HEHHBIN UK MXa», « KU3HEHHBIN LUK MATOPOTHUKAY, « KU3HEHHBII
LUKJI COCHBD).

OOGopyaoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SIMIEKJIETOK U CIIEPMATO30HUI0B.
JlaboparopHas paboTa «M3yueHue CTpoeHHs MOJOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIpENnapaTax.
JlaGopatopnast pabGota «BbIsiBIeHHE TPU3HAKOB CXOJCTBAa 3apOJbIIMICH MMO3BOHOUYHBIX
JKUBOTHBIX).

JlabopaTtopHas pabota «CTpoeHuEe OpraHOB pa3MHOXKEHHS BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHM3MOB

HcTopust cTaHOBJIEHMS U pa3BUTHs F€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusza, T.
Moprana. Ponb oreuecTBeHHBIX YU€HBIX B pa3Butuu reHetuku. Pa6oter H. K. Konsiosa, H. U.
Basunosa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. @unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHUUECKHUE TIOHITUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUICIIbHBIC T€HBI,
aJIbTEPHATUBHBIE IPU3HAKYU, TOMUHAHTHBIN U PELIECCUBHBIN MIPU3HAK, TOMO3UT0Ta, T€TEPO3UT0TA,
YUCTAsl JIMHUS, THOPUIBI, TeHOTHII, (heHOTHIT. OCHOBHBIC METOBI T€HETHKH: THOPUIOIOTUICCKHIA,
LHUTOJIOTUYECKUI, MOJIEKYJIIPHO-T€HETUUECKUI.

JleMoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuo, H. 1. BaBuios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! 1 cxeMbl: « MeTO bl TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3aK0H eIUHOO0Opasusi THOPHAOB
nepBoro nokoJienus. [Ipapuino nomuHupoBanus. Bropoit 3akoH MeHiens — 3aK0H paclleIICHUs
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS. [ HIOTE€3a YHCTOTHI
ramer.

AHanu3upyrollee ckpeuuBanue. [IpomexxyTouHbId XapakTep HacieaoBaHMs. Pacuiemienue
MIPU3HAKOB TIPHU HETIOJTHOM IOMUHUPOBAHUH.

Jurubpunnoe ckpeuuBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBUCHUMOTO HAcCIEeI0BaHUs
Mpu3HaKoB. [{uTomornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHHUS.

Cuemnnennoe HacneaoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe Hacle0BaHNue TeHOB,
HapyIIEHUE CUETITICHUS MEXIy TeHaMU. XPOMOCOMHAasl TEOpHs HACIIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M ONpEIEICHUsT IMoja. AYTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpoMmocoMm. HacrienoBanre nNpu3HAaKOB, CLETUIEHHBIX C ITOJIOM.

I'enotunn kak wenoctHas cucrema. IlineiloTponnsi — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHoOXecTBEeHHbIN ajuienu3M. B3auMopeiicTBue HeayuleNbHbIX TE€HOB. KoOMIIEeMEHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eHeTHYeCKUi KOHTPOJIb PA3BUTHUS PACTCHHUIA, )KUBOTHBIX U YEJIOBEKA, a TAaKkKe (PU3MOTOTHIECKIX
MPOIIECCOB, MOBEICHNUS W KOTHUTUBHBIX (DYHKIHHA. ['eHeTHYeckne MEeXaHW3Mbl CUMOHMOTeHe3a,
MEXaHU3Mbl B3aUMOACUCTBUS «XO3SIMH — TMapa3uT» U «XO35MH — MHUKpoOHMom». ['eHeTHueckue
acrmeKThl KOHTPOJII W WM3MEHEHHUsI HACIEJCTBEHHOW HWH(OpMAIMW B TMOKOJEHUSX KIETOK W
OpraHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumpr u cxembl: «llepBeiii u BTOpoW 3akoHbl MeHnnens», «Tpetuit 3akoH MeHaems»,
«Ananuzupymoniee ckpeuuBanue», «Hemnonnoe noMmuanpoBanue», «CleniieHHOE HaclleJOBaHUE
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MPU3HAKOB y Ipo3oduibhy, «I'eneTuka monay, «Kapuorun yenosekay, «Kapuotun apo3ohuish»,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaeincTBUE TEHOBY.

[TpakTnueckas pabota «M3yueHue pe3ynbTaToB MOHOTUOPUIHOTO CKPEUIUBAHUS Y JPO30(DUIbI.
[Ipaktuyeckas padora «M3ydueHnue pe3yapTaToB AMTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUIBI».
Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHna u cpenbl npu hopmMupoBanuu hpeHotumna. I3MEeHYNBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIE NPU3HAKU. BHIbl W3MEHUMBOCTH: HEHACJIE/ICTBEHHAs U
HACJIEICTBEHHAS.

Monudukanronnas u3MeH4YHBOCTh. Ponb cpeapl B (GopMupoBaHuM MOIUGUKALUMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannonHslil psa M BapuanuoHHas kpusas (B.
HNoranncen). CroiicTBa MOAM(PUKAIIMOHHON N3MEHUHNBOCTH.

['enorunuueckass u3MEeHUMBOCTh. CBOWMCTBA T€HOTUIIMYECKOW  W3MEHUYMBOCTH. Bujabl
TeHOTUITUNYECKON N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTtuBHasT W3MEHYMBOCTh. MeH03 M TOJOBOM TMpolleCC — OCHOBAa KOMOWHATHBHOU
M3MEHYUBOCTU. PO KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JAHHH I'€HETHYECKOTr0 pa3Hoo0pa3us
B IIpeZieIax OJTHOTO BHUJA.

MyTaimonHast ”3MEHYMBOCTh. Buipl MyTanuii: reHHbIe, XpOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHbBIE
U MHAYUUMPOBAaHHBICE MyTaluu. fepHble W HUTOIUIa3MaTuueckue myTanuu. CoMatuueckue u
1oJIOBbIE MyTaluu. [[puunHbI BOBHUKHOBEHUS MyTaluii. MyTareHsl U UX BIUSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJOTHYECKUX PSAJJIOB B HACJIEICTBEHHOU
usmenunBoctu (H.M. BaBuiioB). BuesinepHast ©3MEHUUBOCTh M HACJIEICTBEHHOCTb.

ONUreHeTuKa W SIUITeHOMHUKA, pOJIb DJMHUTCHETUYECKHX (PAKTOPOB B HACIEAOBAaHUU U
M3MEHYUBOCTU (DEHOTHIMYECKUX MPU3HAKOB Y OPraHU3MOB.

JleMoOHCTpanun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuust w  cxembl: «Buasl u3meHunBocTH», «MoaudukanmoHHass HU3MEHYHBOCTHY,
«KomOnHaTuBHAs H3MEHUYUBOCTEY, «Melo3y», «OmnoaoTBopenuey, «I'eHeTnueckue 3a00aeBaHus
4elnoBeKay, « Buabl mytanuing.

JlaboparopHas pabota «MccnemoBanue 3akoHOMEpPHOCTEH MOAU(MUKAIIMOHHOW W3MEHYUBOCTH.
ITocTpoeHre BapuallOHHOTO Psiia U BAPUALIMOHHON KPUBOIY.

[TpakTiueckas pabota «MyTanuu y qpo3o¢duisl (Ha TOTOBBIX MHUKPOIIpenapaTax)»

Tema 14. I'eneTnka yeji0BeKka

Kapuorun uvenoBeka. MexayHapoaHas mporpaMma HCCIIE€IOBaHUsS TeHOMa udejoBeka. MeTonabl
W3y4YeHUs TEHETUKU YeJIOBeKAa: T'eHEaJOTHYECKUM, OJNM3HEIOBBI, ITMTOT€HETUYCCKUN,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpEMEHHOE OIpe/esieHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM YKCIIe ¢ momoubio [T1P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIUHCKOM T€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUM dYenoBeka. MeauKo-TeHEeTHYeCKoe
KOHCYJIbTUpOBaHuEe. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO TPy3a». DTUUECKHE ACTIEKThI
WCCJICIOBAHHM B 00JIACTH pPEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue QakTopsl TOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YeEJIOBeKa K (U3UYECKOMY U
XMMHYECKOMY 3arps3HEHHUIO OKpYXarwllern cpenbl. [ eHeTnueckas MpeapacnoioKeHHOCTh
YEeJI0BEKa K MaTOJOTUSIM.

JleMoHCTpanun

Tabmumber u cxemsl: «Kapuotun demoBeka», «MeTOAbl H3yYEeHHS TEHETUKH YeEJIOBEKay,
«"eneTnueckue 3a001€BaHUs YETTOBEKAY.

[TpakTrueckas padota «CocTaBieHHE U aHAJIU3 POJIOCIOBHOMY.
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Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus u cesekuus. 3apokJIeHue ceJeKIuu 1 fomectukanuu. Yuyenue H. 1. BaBuiosa o
LleHTpax MpOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuid. Posib cenekiuu B co3laHuu
COpPTOB pacTeHUU U MopoA KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacyencTBeHHoU n3menunBoctu H. V. BaBuiioBa, ero 3HaueHue 1 ceNeKIIMOHHONW paboThl.
Mertoap! ceneKIMOHHOM padoThl. VIcKyccTBEHHBIH 0TOOP: MacCOBBIN U MHIUBUAYAIBHBINA. DTaIlbI
KOMOHMHAIIMOHHOM ceniekiuu. McnpiTanue npousBoauTenei mo noroMctBy. OTOOp 1Mo reHoTHUIry ¢
MOMOIIBIO OIIEHKH (DEHOTHIA IOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ TToMoIbio ananu3a JIHK.
HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIMOHHON padoThl. PainaninoHHBIA U XUMUYECKUI
MyTareHe3 Kak HCTOYHUK MyTalui y KyJIbTYPHBIX ()OpM OpraHu3MoB. Mcronb30BaHNE TEHOMHOTO
penakTupoBaHus U MeTo10B pekoMOnHaHTHBIX JIHK 11 momydyenust ucxoaHoro Marepuana ass
CEJIEKLIAH.

[Tomryuenue nonumnon1oB. BuyTpuBumoBas rubpuauzanus. bin3kopoicTBEHHOE CKpelMBaHue,
Wi nHOpuauHT. Hepo/icTBeHHOE CKpelrBaHue, Wik ayTOpUIUHT. [ eTepo3nc u ero mpu4HHEIL.
Hcnonk3oBanue rerepo3uca B cenekuuu. Otaanénnas rubpuauzanus. [lpeogonenne Oecrnoaus
MEXBHUI0BBIX THOPUI0B. JJoCTHXKEHUS CENEKIUN PACTEHUM U )KUBOTHBIX. «3€JIEHAsT PEBOJIIOLIMSD.
CoxpaHeHue U U3yUYEeHHUE T€HETUUYECKUX PECYypCOB KYJIbTYPHBIX PACTEHUN U UX JUKHX pOAUYEH
JUISL CO3JJaHUSI HOBBIX COPTOB M TMOPUAOB CEIbCKOXO035UCTBEHHBIX KYJIBTYP.

N3yueHue, coxpaHeHHe M yIpPaBICHUE I'€HETHUYECKUMHU PECYpPCAMH CEIbCKOXO35MCTBEHHBIX U
IIPOMBICIIOBBIX KMUBOTHBIX B LEJISIX YJIyUILIEHUS CYIIECTBYIOLINX U CO3/1aHUsl HOBBIX ITOPOJ, JIMHUN
U KpPOCCOB, B TOM YHUCJE C NPUMEHEHHUEM COBPEMEHHBIX METOJIOB HAYyUHBIX HCCIIEIOBAaHUM,
MEPEIOBbIX UAEH U MEPCIEKTUBHBIX TEXHOJIOTHIA.

JdeMoHCcTpannmn

IToprpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykpsnenko, b. JI.
Acraypos, H. bopanoyr, /I. K. benses.

Tabmune! u cxembl: «L{eHTpBI IPOUCXOXKIEHUS 1 MHOTOOOPa3usl KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKHX PSAJOB B HACJIEICTBEHHOW U3MEHYMBOCTHY, «METO/IbI CENEKIIUN.
JlaboparopHas pabGorta «M3ydyeHue COpPTOB KyJIbTYPHBIX pAcTeHHH M MOpPOJa JOMAIIHHX
JKUBOTHBIX).

JlaGopaTtopHast pabota «/3yueHne MEeTO/I0B CENEKIINN PACTCHUI.

Tema 16. BuOTeXHOJIOTUsI M CHHTeTHYeCKasi OMo10rus

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTMH, — KIETOYHblE M TKaHEBbIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepucTUKa. TpaauimoHHas OuWOTeXHONOTus: XjeboreueHue,
MOJy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOJENNE. MUKpoOHoaoruueckuili cuures. OObEeKTh
MUKpoOHonornyeckux TexHonoruil. [I[ponsBoacTso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.
Coznlanue TEeXHOJOTMil M MHCTPYMEHTOB 1I€JICHANPaBIECHHOTO M3MEHEHUS U KOHCTPYHUpPOBaHUS
TE€HOMOB C LIEJIBIO NTOJIyYEHHs OPTaHU3MOB U MX KOMIIOHEHTOB, COJAEPIKAIINX HE BCTPEYAIOIINECS
B IIPUPO/ie OMOCUHTETHUECKUE Ty TH.

Knerounass wunxkeHepus. MeToapl KyJIbTypbl KJIETOK M TKAHEM pacTeHUHM M KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuau3anus M coMaTH4ecKkuil smOpuorenes. lcmonb3oBaHue
rarjiouJIoB B cenekiuu pacteHui. llomydyeHne MOHOKJIOHANIbHBIX aHTUTEN. Mcmonab3oBaHue
MOHOKJIOHAJIHBIX M TIOJUKJIOHAJIBHBIX aHTUTEN B MeAuIMHe. MIcKycCTBEHHOE OIUIO0TBOPEHHUE.
PexoHCTpyKIIMS SHIEKIETOK U KIIOHUPOBAHKE KUBOTHBIX. METO/ TpaHCIIJIaHTAlUU SJEP KIETOK.
TexHonorun 0370pOBJIEHUS, KYJIbTUBUPOBAHUS U  MHUKPOKJIOHAIBHOTO  Pa3MHOKEHUS
CEJIbCKOXO035MCTBEHHBIX KYJIBTYP.

XpOMOCOMHAsi M T€HHas WH)XEeHepus. VICKyCCTBEHHBIM CHHTE3 I'eéHa M KOHCTPYHpPOBaHUE
pexombunanTHeIXx JIHK. Co3gaHue TpaHCT€HHBIX OpPraHu3MOB. JIOCTHIKEHUS W TEPCIIEKTHUBBI
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XPOMOCOMHOW HM TEHHOW WHXCHEPUHU. OKOJIOTHUYECKHE U ITHYECKHUE TPOOJIEMbl TEHHOM
WHXXEHEPUHU.

Menmunuackue OunorexHosorun. I[loctreHomHas 1mdpoBas Mmenuumua. [IIP-aumarnocrtuka.
MeTab010MHBIH aHaTH3, TEHOIIEHTPUYECKHIA aHAIN3 TIPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSHUS
€ro 3/710poBbs. Mcnoyib30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-0nonHxeHepus
JUTSE pa3paboTKH (hyHTaMEHTATBHBIX OCHOB METUITUHCKUX TEXHOJIOTHA, CO3/JaHUSI KOMITJICKCHBIX
TKaHEH COYETaHHEM TEXHOJIOTHH TPEXMEPHOTO OMONMPHUHTHHTA M cKaddOonauHra A5 perieHus
3a71a4 NEPCOHATU3UPOBAHHON MEIULIUHBI.

Co3maHve BEKTOPHBIX BakIMH C Iebl0 oOecreueHruss KOMOMHMPOBAHHOW 3alllUTHI OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJICKYJISIPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIEpXKAINX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMACHBIE 3a00JIEBaHMS YETIOBEKA U JKUBOTHBIX.

ITPOI'PAMMBI 110 BUOJIOTUA HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUSI OOYYAIOIIMMHUCS MPOTrpaMMm
cpeaHero odmiero 0opa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType JHMYHOCTHBIX pPE3yJIbTATOB OCBOCHHUS IPOrPaMMBI TIO OHOJIOTUW BBIICIICHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHME OOYyYaroIIMMHCA  POCCUHUCKOW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKAEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh 00y4atOIINXCsl PYKOBOJACTBOBATHCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIINUMH CHUCTEME OMOIIOrMYECKOT O
o0pa3oBaHus, HaJTMYKE TPABOCO3HAHUS SKOJIOTHYECKON KYJIbTYpPbI, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHUHU IOCTUTAIOTCS B €MHCTBE yUueOHOU
A BOCIHUTATEILHOU ACATCIIBHOCTH B  COOTBCTCTBHU C TpaJulIUOHHBIMU pOCCHfICKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOmiecTBe TpaBHJIaMH W HOPMaMHu TIOBEJCHUS H CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBaXXEHUSA K 3aKOHY M IIPaBOIOPSIAKY, YEJIOBEKY Tpyla U CTaplieMy IIOKOJIEHUIO, B3aHUMHOIO
YBOXEHUS, OEpPEeKHOT0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpee.
JIM4HOCTHBIE pe3ylbTaThl OCBOCHMSI y4eOHOro mnpeamera «bHONIOTHS» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCS PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPEHHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
paciIiipeHne XKU3HEHHOTO OIbITa U OMBITA ACSITENLHOCTH B IMPOIECCE Peau3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/'I BOCIIUTATEIILHOU JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMK O0YyUaIOIIEerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIUHMOHHEBIX IIpaB U O6$[33HHOCTGI>’I, YBAXXCHHUEC 3aKOHA U IIpaBOIIoOpsAaKa;
TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATENHHOCTH NpPU CO3JAaHUHM YYEOHBIX IPOEKTOB,
pPEIICHUN yqe6HBIX U I103HABaTCJIbHBIX 3a/1a4, BBIIIOJIHEHN OMOIOTMYECKUX OKCIICPUMCHTOB;,
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CIIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO IMO3UIUIO MO OTHOUICHHIO K SIBJICHUSM COBPEMEHHOI
J)KM3HHU U OOBACHATE €6;

YMEHHE YYUTHIBATh B CBOUX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JIOJICH ¢ pa3HBIMH YOKICHHUSIMU, KYJIbTYPHBIMHU IICHHOCTSIMU M COITUAIBHBIM TTOJIOKEHUEM;
FOTOBHOCTb K COTPYIHHYECTBY B IIPOIECCE COBMECTHOTO  BBIMOJIHEHUS  Y4YEOHBIX,
[IO3HABATEJIbHBIX M HUCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM IEATEIIHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKOW TPaKIAHCKOH HWICHTHYHOCTH, MATPUOTHU3MA, YBKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TropAocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOi A3bIK U KyJbTYpY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOIIECHHE K MPUPOJHOMY HACIEIUI0 U MaMSITHUKAM MPUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKyCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCThH OLIEHUBATh BKJIAJl POCCHICKUX YUEHBIX B CTAHOBJICHHWE M pa3BUTHE OUOJIOTHH,
NOHMMaHHUA 3HA4YCHUsT OWOJIOTMM B MO3HAHWW 3aKOHOB TIPUPOJABI, B JKM3HHM YeEJIOBEKAa U
COBPEMEHHOT0 00IIIeCTBa;

ujeiHas yoex1EHHOCTb, FOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIMCKOT0 HapoAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CIIOCOOHOCTh OLIGHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONYMBOTO Oy IyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSIM, CO3JaHHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIUAMU HapooB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas JICTETHKY ObITa, HAyYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

MOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTb K CaMOBBIPa)XXEHHIO B Pa3HBbIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPYECKOU JINUHOCTH;

5) ¢pusuyeckoro BocnuTaHus, GOpMHUPOBAHMA KYJIbTYPbl 310POBbSI U IMOLMOHAJIBLHOIO
Os1aromostyqust:

MOHUMAaHWE W peanu3anus 370pOBOTO W 0e30macHOro o0Opasza XKU3HU (30pOBOE THUTAHUE,
cOOIOZICHNEe TUTUEHUYECKHUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3MyecKass aKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOILIEHHSI K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHNE LIEHHOCTU MPaBWJI WHIUBUAYaIbHOTO U KOJUIEKTUBHOIO O€30MacHOrO MOBEACHUS B
CUTYaIUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUSATHS BpPEIHBIX NPUBBIYEK (YHOTpPEOJEHUS aJKoroJs,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00He;

TOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJOTUYECKOM W COLMAIbHOW HAIpaBJIEHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIONHSATH TAKYIO JESTEIILHOCTD;
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UHTEpEC K pas3guuHbIM cdepaM NpopecCHOHATBHON JAEATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyAyIIel Mpodeccuu 1 peaan30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI,
TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHNUU BCEH KU3HU;
7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJ1ec000pa3HOe OTHOUIEHUE K IIPUPO/E KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CylIeCTBOBAHUS;

HIOBBIIIEHUE YPOBHS IKOJOIMUECKON KYJIbTYpbl: IPUOOPETEHHE OIIbITA IJITAHUPOBAHUS ITOCTYIKOB
Y OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUMN AJIs1 OKPYKarOIIEeH Cpeibl;

0CO3HaHME INI00AIIBHOTO XapaKTepa SKOJIOIHYECKUX MPoOIeM U IyTel UX pelIeHus;
CHOCOOHOCTh MCHOJIB30BATh MPUOOpPETaeMble NPU M3YYEHUH OMOJIOTHH 3HAHWS U YMEHHUS NPH
peleHny Npo0IIeM, CBA3aHHBIX € PallMOHAIBHBIM [IPUPOOIOIB30BaHUEM (COOIIIOICHUE TPaBUII
NOBE/ICHUS B NPUPOJIE, HAIIPABJICHHBIX HAa COXpPAaHEHHWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy
BHJIOB, DKOCUCTEM, Orochepsr);

AKTMBHOE HENPUATHE NEHCTBHUM, IPUHOCSIIIMX BPE] OKPYKAKOLIEH IPUPOAHOU Cpere, yMEHue
IPOTHO3UPOBATh HEOIArONPUATHBIE IKOJIOTHUECKUE MOCIEACTBUS NPEeIIPUHUMAEMbIX JeHCcTBUI
U IIPEJOTBpAIIATh UX;

HaJIMYME PA3BUTOTO OKOJIOIMYECKOTO MBIIUIEHUS, HKOJOTMYECKOM KyJNbTYypbl, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HMH B
[IO3HABATEJIbHOM, KOMMYHHUKaTUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKM M OOILECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JAMAIOre KYJIbTYp, CIIOCOOCTBYIOILEIO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPULICHCTBOBAHHUE SI3BIKOBOM U UNTATEIBCKOM KyJIbTYPBI KaK CPEICTBA B3aUMOICHCTBUSA MEXKIY
JIIOJIbMU U TTIO3HAHUS MUPA;

NOHMMaHWe cHeuu(uku OHOJOrMM KaK HayKH, OCO3HaHHs e€ poin B (OPMHUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy:KaroIIeM
MHUpe KaK O €IUHCTBE NpUPOABI, YelOBeKa U oOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpodIeM COXpaHEeHUs! IPUPOIHOTO paBHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OWOJIOTUH AJISi COBPEMEHHOM IIMBUIU3AIMH: 00€CIIe4eHUsI HOBOTO
YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh
pecypcHble TMpoOJieMbl Pa3BUTUS 4YeNOBEYECTBA, IOMCKAa IyTeH BBIXOJa U3 TJIOOAJIBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecrieueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PEeCYpcoB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTh B IOJIyYEHHUU OWOJIOTMUECKUX 3HAHUM B IEJIAX IOBBILIEHUS O0Ien
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HYyHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUpPYeMOil pu N3y4eHUN OMOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4YaeMble 3HAHUS JUISl aHaiu3a U OODBSICHEHMs SIBICHUMN
OKpY’KaIOIIeT0 MHpa M NPOMCXOJAIIUX B HEM HU3MEHEHUH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX ()AKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 IOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIsl peuIeHus mpodJyieM B
pEAIbHBIX KU3HEHHBIX CUTYyalHUX;

OCO3HAHHE IIEHHOCTH HAay4HOH JeSATENbHOCTH, TOTOBHOCTh OCYILECTBISTh IPOEKTHYIO U
MCCIJIEI0BATEILCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO n CaMOO6pa3OBaHI/IIO, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHHUM 110 OMOJIOTHH B COOTBETCTBUU C KU3HECHHBIMH HOTpCGHOCTHMI/I.

METANPEJMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yJbTaThl OCBOCHHS y4deOHOro mpenMera «buoONOrHs» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOLIeHAYYHbIE IOHTHS, OTPAXKAIOIINE LIETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu@uKy MeToJ0B MO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCllefloBaHUe, HAaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JIpYrHe); YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (II03HABAaTEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCIEeUUBAIOIINE
¢dopmupoBaHue (YHKIMOHAIBLHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETCHIMU OOYy4aroIIMXcs;
CIOCOOHOCTh 00y4aromuxcs HCII0JIb30BATh OCBOEHHbIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynbprare u3ydyeHus 6M0JI0ruM Ha ypoBHE CpeiHero oouiero oopazoBaHus y o0ydaronierocs
OyayT chopMUpOBaHBI TO3HABATEIbHBIC YHUBEPCAIbHBIE yUeOHbIE ICHCTBHS, KOMMYHHKATHBHBIC
yYHHMBEpCaJbHble Y4eOHbIE JEHCTBUSA, pEryJsiTUBHBbIE YHHUBEpCaJbHble Yy4eOHbIe JEHCTBHUS,
COBMECTHAs IESTEIIbHOCTD.

MertanpeameTHble pe3ybTaThl OCBOGHUS MPOrpaMMbl CPEIHEro o0LIero o0pa3oBaHus JOKHBI
OTpaXkaTh:

OBJajieHHe YHUBEPCAJIbHBIMHM Y4eOHBIMH NO3HABATEIbHBIMHU CCTBUSIMM:

1) 6a3oBble JJOrHYeCKHeE JICHCTBUS:

CaMOCTOSITENIbHO (D OpMyNIUpOBaTh M aKTyalU3upoBaTh MpoOiieMy, paccMmaTpuBaTh €&
BCECTOPOHHE;

UCIMOJIb30BaTh NPU OCBOCHHWU 3HAHUM MPHUEMBI JIOTMUECKOTO MBILIUIEHUS (aHanM3a, CUHTE3a,
CpPaBHEHHMsI, KJacCU(pUKaLUU, OOOOIIEHMS), pPACKpPhIBaThb CMBICI OMOJIOTMYECKMX MOHATUN
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);
OTIPEAEIATh LU IeATENbHOCTH, 3aJ]aBasi MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUSI, COOTHOCUTh
pE3YyJIBTAThl JEATEIBHOCTH € IOCTABIEHHBIMHU LIENSMY;

MCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS sl 00bsICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPO/IBI;
CTPOUTBH JIOTMUYECKHE pacCyXICHHUs (MHAYKTUBHbBIC, N€AyKTUBHBIC, 110 AHAJIOTUH), BBISABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B paCCMaTPUBAEMBIX SBIICHUSAX, (OPMYIUPOBATh BHIBOJBI U
3aKJIF0YEHHS;

NPUMEHSTh CXEMHO-MOJIENbHbIE CpPEACTBA JUISl MPEICTaBICHMS] CYIIECTBEHHBIX CBSI3eH U
OTHOILIEHHHA B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3pabaTbiBaTh IUIaH PEUICHUs NMPOOJIEMBI C YYETOM aHaIM3a HWMEIOIIMXCS MaTepUaIbHBIX H
HeMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIESAM, OLIEHUBATh
PHUCKU TOCTIEACTBUN JESTENbHOCTH;

KOOPJMHUPOBaTb M  BBINOJHATE pabOTy B  YCJIOBUSAX pEAIbHOTO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATENBLCKHE TEHCTBUS:
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BJIAJ€Th HAaBbIKAMM Y4e€OHO-HCCIEI0BATENbCKOM UM TMPOEKTHOM JEeATEIbHOCTH, HaBBIKAMU
paspenieHus: npodiieM, CIOCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOIOB
peLIeHHs] IPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh PAa3IMYHbIE BHJbl JEATEIBHOCTH [0 IIOJIYYEHMIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NMPUMEHEHHMIO B Y4EOHBIX CUTyalUsX, B TOM 4YHCIE INPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(GopMHpOBaTh HAyYHBIH THUIl MBIIUICHUS, BIAaJeTh HAYYHOH TEPMUHOJOIHEH, KIIIOUEBBIMU
MOHATUSMH U METOJAAMU;

CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0O0pa30BATENBbHOM JESATEIBHOCTH U
KU3HEHHBIX CHUTYallHsX;

BBISIBJIATh IPUUMHHO-CIICACTBEHHBIE CBSA3M U aKTyaJIM3UPOBATh 3a/lady, BbIJIBUraTh THIIOTE3Y €€
pelIeHUs, HaXOJUTh apryMEHTBI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh TapaMeTphbl
U KPUTEPUU PELICHUS;

AQHAIN3UPOBATh NOJYUYEHHBIE B XO/I€ PEIICHUs 33Jaud Pe3yJbTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OLIEHHUBATH TPUOOPETEHHBIN OIBIT;

OCYILECTBIIAATh LCJICHANPABIECHHBIH IOUCK IEpeHOoca CPeICTB U CHOCOOOB JIGHCTBHS B
poQeCCHOHATIBHYIO CPEAY;

YMETh IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 00JaCTH )KU3HEESTEIbHOCTH;
YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTh HOBbIE UJIEH, IIPEUIaraTh OpUTHMHAIBHBIE TOJIXOAbI M PEIIEHUs, CTaBUTh MPOOJIEMBbI U
3a/1a4M, JOIYyCKAaOIUE allbTEePHATUBHbBIE PELICHMUSL.

3) padora ¢ undopmaiueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(pOpMAHU (TEKCTE Y4eOHOTO MOCOOHs, Hay4HO-
HOMYJIIPHOI JuTepaType, OMONOTHYECKUX CIIOBapsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHbIX, B UHTEpHETE), aHaIM3upoBaTh HHPOPMAIUIO PAa3IMUHbIX BUIOB U (POPM IIpeICTaBICHMUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

dbopMynnupoBaTh 3ampockl W NPUMEHATHh pa3IU4HbIE METOAbl MpH TOUCKE U OTOOpe
6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh  OMBIT  WCIOJNB30BaHUS  WH(POPMANMOHHO-KOMMYHHUKATUBHBIX — TEXHOJOTHIH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMaNIbHYI0 (POpPMY MPEACTABIECHUS OMOIOTHYECKON H(pOpMaluu
(cxembl, rpaduKy, TUarpaMMsbl, TaOJIHIIbL, PUCYHKH U APYTOE);

MCIIOJIb30BaTh HAYyUYHBIN SI3bIK B KAUECTBE CPEJCTBA MpHU paboTe ¢ Onosiornyeckoi nHpopManue:
OPUMEHATh XMMHUYECKHe, (HU3MUecCKue M MaTeMaTHYeCKHEe 3HAKM U CHMBOJIBL, (OpMYIIHI,
ab0peBuaTypy, HOMEHKJIATypy, HCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpeZCTBa HAIJISTHOCTH;

BJIa/IETh HAaBBIKAMHU PACIO3HABaHMS U 3alIUThl HH(OpMAaNUU, HHHOPMALMOHHONW 0€30MacHOCTH
JUYHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYHIECTBIISITh KOMMYHHUKAIIUM BO BceX c(epax *KU3HU, aKTMBHO Y4YacTBOBATh B JMAJIOTe WU
JUCKYCCHUHM TIO CYWIECTBY OOCYKAaeMoil TeMbl (yMEHHME 3a/laBaThb BOIPOCHI, BBICKA3bIBATh
CY)KJICHUsI OTHOCUTEJIbHO BBIMOJHEHHSI Mpe/ylaraeMoi 3aJaud, Y4YWUThIBaTh HWHTEPEChl U
COIJIACOBAHHOCTh MO3UILIUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHUH);

pacro3HaBaTh HeBEpOaJbHBIE Cpe/CcTBa OOIICHMs, MOHMMAaTh 3HAUEHUE COLMAIbHBIX 3HAKOB,
IPEINOCHIIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTyallMid, yMETh CMAr4aTh KOH(IMKTHI U BECTH
MEPETOBOPHI;



20

BJIQJIETh PA3IUYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJECUCTBHUSA, MOHUMATh HAMEPEHUS JPYTrUX
JIO/ICH, TPOSIBIATH YBAXHTEIHHOE OTHOLICHWE K COOECeHMKY M B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M MCII0JIb30BaTh IPEUMYIIECTBA KOMaH/IHOW M HHIUBHIyaJIbHON paOOThI IPU PEeLICHUH
OMOoJIOrHYeCcKO MpoOeMbl, 00OOCHOBBIBATh HEOOXOAMMOCTH NMPUMEHEHHsI TPYIIOBBIX (GopM
B3aMMOJEHCTBYS IIPU pELIEHUH y4eOHOU 3a/1auu;

BbIOMpaTh TEMAaTUKYy U METOJbI COBMECTHBIX JCHCTBHM € y4€ToM OOHIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/10TO YIeHa KOJUIEKTUBA,;

IMPUHUMATH LIEJTU COBMECTHOM JIEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH JEHCTBUS 110
€€ TOCTUKEHUIO: COCTABJIATH IUIAH ACUCTBUM, PACIIPEACIIATH POJIU C Y4ETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXJIOTO YYaCTHHKA KOMaHIbI B OOIIMK pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeuiaratb HOBBIE IPOEKTHI, OLEHHBATh HACU C TO3WIUH HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATEIMYECKOE IMOBEIEHHE B PA3IUYHBIX CHUTYAIHsIX, HPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

OsJiaieHNe YHUBEPCAIBLHBIMH PeryissTUHBHBIMH el CTBUSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTWYECKHE 3HAHUS JUTSl BBISABICHHUS MPOOJIEM U MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyaIUsX;

BHIOMPATh Ha OCHOBE OMOJIOTHUECKMX 3HAHWN IIEJIEBBIE W CMBICIOBBIE YCTAHOBKH B CBOUX
JNeMCTBUAX M IMOCTYNKaxX MO OTHOIIEHHIO K KMBOH NIPUPOJE, CBOEMY 3/0POBBI0 U 370POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIAThH MMO3HABATENbHYIO JESITEIbHOCTD, BBIABIATH MPOOJIEMbI, CTABUTh
u (opmynupoBaTh COOCTBEHHBIE 3a7adyd B 00pa30BaTENbHOW AEATENBHOCTH M KHU3HEHHBIX
CUTYyaIMSIX;

CaMOCTOSITENIFHO COCTAaBJIATh IJIAH PEIICHHWS MPOOJeMbl C YYETOM HMMEIOUINXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IMUPOKOW SPYAWIMH B Pa3HBIX OO0JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIGHKY HOBBIM CHUTYallUsiM, BHOCHTb KOPPEKTHBBI B JIEATEIIHOCTH, OILEHUBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;

BJAJICTh HABBIKAMU IIO3HABATEIbHOW pPE(IEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUUA U
MBICITUTENBHBIX MPOIECCOB, UX PE3yJHTATOB W OCHOBAHHIA, MCIIOIB30BATh MPUEMBI pediexcun
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIIeHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO PUHUMATH PEIICHHUS 110 UX CHIDKCHHIO,

IPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB JACITEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX MIPH aHAIIN3€ PE3yJIbTAaTOB JACSITEIbHOCTH;
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pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEeIIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS cojepxaHus ydeOHoro mpenmera «buonorus» Ha
yriy0IEHHOM YPOBHE OPUEHTHUPOBAHEI Ha o0ecrieueHrne NporiibHOTO 00yYeHUsT 00yYarOIIIXCs
O6uonoruu. OHU BKJIIOYAIOT: crieuuyeckue Ui OMOJIOTUN HayUHbIe 3HAHUS, YMEHUS U CIIOCOObI
JeMCTBUI MO OCBOCHHUIO, MHTEPIPETAMU U NMPeoOpa3oBaHUIO 3HAHUM, BUIIBI ESTEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHMM M UX NPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKK€ B peajbHBIX
YKU3HEHHBIX cuTyauusax. [IpenMeTHblie pe3yapTaThl IPEICTaBICHbI 10 TOJaM U3yUYEHUs.
[IpenMeTHbIe pe3ynbTaThl OcBOeHUs ydeOHoro mpenmera «buonorus» B 10 kiacce JOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OHOJIOTUM B CHCTEME ECTECTBEHHBIX HAyK, B
(OopMHUPOBAHNUHU €CTECTBEHHO-HAYUYHOI KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUU
npo0JieM palMOHAIBHOTO MPUPOIONIOIb30BAHUS, O BKJIa/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHUCTEMOM OMOJOTMYeCKMX 3HAaHWM, KOTOpas BKIIOYACT: OCHOBOIMOJArarolue
OMOJOrMYEeCKrEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiu3M, IrOMEocTas,
CaMOpEeTyJISIIHsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOr000pa3usi U MPOUCXOXKIACHUS KYJbTYpPHBIX pacTEHUI), 3aKOHBI (€IUHO0Opa3us MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACUICIUICHUS], YUCTOTHI raMeT, HE3aBUCUMOTI0 HaclieqoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAIOB B HaciencTBeHHOW usMeHunBoctu H. WM. BaBuiosa), npuHUums
(KOMIUIEMEHTAPHOCTH);

BJIQ/ICHHE OCHOBHBIMM METOJaMHM HAy4YHOI'O I103HAHUS, HCIOJb3YEMBIX B OHOJIOTHYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BbEKTOB (ONMHMCaHUE, U3MEpEeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYLIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M JYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMUBOTHBIX, YEIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaXxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTrMYECKUX IPOLECCOB: 0OMEHAa BellecTB (METa00IM3M), IPEBpAILIEHUs IHEPTHH, OpOXKEHMUS,
aBTOTPOGHOIO U reTepoTPOHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
raMeToreHesa, sMOpuUoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
UH/IMBUYAIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEX/y OPraHOUJaMH KJIETKH U UX QYHKIMSIMU, CTPOSHHEM
KJIETOK pa3HbIX TKaHEeW M uX QYyHKIUSMHU, MEXIy OpraHaMH U CUCTEMaMHU OpraHOB y PacTEHUH,
YKUBOTHBIX M Y€JIOBEKa U UX (QYHKUHUSIMH, MKy CUCTEMaMH OPraHOB M MX (QDYHKIHSIMU, MEXTY
sTanmamMu OoOMEHa BEIIECTB, dTaraMH KJIETOYHOIO IHMKJIA M KU3HEHHBIX ILHKIOB OPraHU3MOB,
sTanamMu ’MOPHOHAILHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTHIIOM U (DaKTOpaMH CpeIbl
0oOuTaHHUS;

YMEHHE BBIABIATh OTIMYNUTEIbHBIE IPU3HAKY JKUBBIX CUCTEM, B TOM YHCJIE PACTEHHH, KUBOTHBIX
U 4EeJIOBEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIME ApPTyMEHTHI, OHMOJIOTMYECKYI0 TEPMHUHOJOTHIO H
CUMBOJIMKY IS OKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHYECKUX IPYIII;
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yMEHHE pelaTb OMOJOTMYECKHE 3aJaud, BBIABISATH MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSIMH, JI€IaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAaHUU NOJIyYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBINOJIHATH J1a00PaTOPHBIE U MPAKTHUECKUE pabOThI, COONII0IATh MpaBuiia mpu padoTte ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYI0BaAaHUEM;

YMEHHUE BBIABUIaTh THUIOTE3bI, POBEPATh UX SKCIEPUMEHTAIBHBIMU CPEJICTBAMHU, (POPMYIHUPYS
L€JIb UCCIIEI0BAHUS, AaHAJIM3UPOBATH MTOJTYUYEHHBIE PE3YJIbTAThl U JI€JaTh BBIBOIBI;

YMEHHE y4acTBOBATh B y4eOHO-UCCIIEI0BATEIBCKOM paboTe M0 OMOJIOTHH, SKOJIOTUU U MEAULIMHE,
MPOBOAMMOM Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIWYHO MPEACTABIATH MOTyYEHHbBIC
pe3yJbTaThl HA YYEHUYECKUX KOH(EPEHIIUX;

YMEHHE OIICHMBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B 00JacTH OMONOTHH U
MeAMLMHBI (KITOHUPOBaHKUE, UCKYCCTBEHHOE OILJI0I0TBOPEHHUE, HAIIPABJIEHHOE U3MEHEHUE FEHOMa
U CO3/IaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIA BBIOOp OyIymied NpodecCHOHANBHON AESITeTLHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MUILIEBOM
IIPOMBIIIIEHHOCTH, YTIyOJIsITh TO3HABATENIbHbII HHTEPEC, HANIPABICHHbBIN Ha OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH NpodeccCuu U MPOAOKEHNE OUOIOTMYECKOro 00pa3oBaHus B OpraHU3aIHIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 0Opa30BaHMUS.

[IpenMeTHbIe pe3ynbTaThl OcBOeHUs yueOHOro mpenmera «buonorus» B 11 kiacce TOJKHBI
OTpaxkaTh:

c(OpPMUPOBAHHOCTh 3HAHUWH O MECT€ M POJIM OMOJIOTUM B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PEIICHUU BOIIPOCOB
paMoHATFHOTO MPUPOIOTIONBE30BaHuUs, M B JOPMHUPOBAHUH IEHHOCTHOTO OTHOIIEHHS K IPHPO/IE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKMX U 3apyOeXHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
OuoJIoruy;

yYMEHHE BIAJeTh CUCTEMOM OHOJOrMYECKMX 3HAHHMM, KOTOpas BKIIOYAET OIpEJeNeHUs WU
MOHMMAHHUE CYIIHOCTH OCHOBOINOJArarmluxX OWOJOrMYECKUX TEPMUHOB W MOHATHH (BHI,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 MmyTsSX U HampaBICHUSX
sBosronny, B.W. Bepranackoro — o 6uocdepe), 3akoHbl (reHeTHueckoro pasHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxojacra K. M. bopa), mpasuna (Munumyma O. JIubuxa,
HKOJIOTMYECKOM MUpaMUIbI SJHEPTUH ), TunoTe3sl (tunote3a «mupa PHK» V. I'unbepta);

YMEHHE BIIaJIeTh OCHOBHBIMHM METO/IaMU HAyYHOTO MTO3HAHUS, UCII0JIb3YEMbIMHU B OMOJIOTHYECKUX
UCCIICIOBAaHUSX JKUBBIX OOBEKTOB M DSKOCHCTEM (ONHMCaHUE, HW3MEpeHHe, HalIoIeHHe,
HKCIIEPUMEHT), CIIOCOOAMU BBISIBIIEHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;
YMEHHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU: BUAOB, OMOTeOL€HO30B, IKOCUCTEM U OHochepsl,
CTaOUITU3HPYIOILETO, IBUKYIIETO U pa3phIBAIOIIET0 ECTECTBEHHOTO 0TOOPA, aJUIONATPUYECKOTO U
CHUMITaTPUYECKOTO BHMI000pa30BaHUsA, BIMSHUS JBIKYIIUX CHJ DBOJIONMM HAa TeHO(MOHI
MOMYJISILINK, TPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpelle OOMTaHMsI, YepeAOBaHUs HaIpaBlIeHUN
IBOJIIOLIMU, KPYTOBOPOTA BELIECTB U TOTOKA YHEPTUHU B DKOCHCTEMAX;

YMEHHE YCTaHaBJIMBAaTh B3aMMOCBSA3M MEXIy MpPOLECCAaMH 3BOJIOLUHU, ABMKYLUIUMH CHIaMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3JIUYHBIX HKOCUCTEM M TMPUCHOCOOJIIEHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATh OTINYUTENIbHbIE TPU3HAKH )KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTh BUJIOB K Cpeie
oOuTaHusi, a0MOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3€il OpraHu3MOB
B COOOIIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;
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YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJOTMYECKYI0 TEPMHUHOJOTHIO H
CHUMBOJIHMKY JUIS JIOKa3aTEeIbCTBA POJICTBA OPTraHU3MOB pA3HBIX CHUCTEMAaTHYECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB W Cpebl OOWTAHWs, CIUHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHsS MHOT000pa3us BHJOB M KOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHHUS MPHUPOIBI U
YeJIOBEUYECTBA;

YMEHHE pemarb OWOJOTMYECKUE 3aJaud, BBIABISATH HMPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY
UCCIICTYEeMBIMH OHOJIOTUYECKUMH TPOILECCAMU U SIBJICHUSIMH, JI€IaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHMU TOJYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJHATH J1a00PaTOPHBIC M MPAKTHYECKUE PAOOTHI, COOIOIATh TIPAaBUIIA IIPH padOTe C
y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJBUTaTh THUIOTE3bI, IIPOBEPSATh UX IKCIECPUMEHTAIBHBIMU CPEICTBAMU, POPMYIHUPYS
eI UCCIIeIOBAHUS, aHATM3UPOBATH MOJTYUYCHHBIE PE3YJIbTAThI U JINaTh BHIBOJIBI;

YMEHHUE y4acTBOBATh B Y4eOHO-UCCIIEIOBATEILCKOM pabOTe 10 OMOJIOTHH, SKOJIOTUU U MEIUIINHE,
POBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJUYHO MPEACTABIATH MOTyYCHHBIC
pe3yabTaThl HA YYCHUYCCKUX KOH(DEPCHITUSIX;

YMEHHE OLIEHUBATh TUIIOTE3bI M TEOPUH O TIPOUCXOXKICHUH )KU3HHU, YETIOBEKA M YEIIOBEUYECKUX pac,
0 MPUYUHAX, MTOCIICICTBUAX U CIIOCO0aX MPeIOTBpaIleHUs II00aIbHBIX U3MEHEHUH B Onocdepe;
YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp OyIymiel NpoQdecCHOHANBHON AESITeILHOCTH B
001acTi OUOJIOTHH, SKOJIOTHUH, IIPUPOIOTIONIE30BAHMSI, MEIUIIUHBI, ONOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO X03A1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIATh MTO3HABATEIbHBIN
UHTEpEC, HAIPABJICHHBIA HA OCO3HAHHBINA BBIOOP COOTBETCTBYIONICH MPOGECCUU U TPOIOJHKCHUE
OMoIOTNYecKoro 0o0pa3oBaHUs B OPraHM3ALMUAX CPEOHETO MPO(PECCHOHATBHOTO M BBICIIETO
obOpazoBaHwUs.
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10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB Korrrpoasreie  Tpaktiseckue JaGopaTopHbie (ungposbie)
n/n U TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI paGoThI paboThI
pecypchbl
bu6mmoreka [IOK
1 broxorit kak Hayka 1 https://m.edsoo.ru/7f41c292
5 JKuBbie CUCTEMBI U UX 5 1 bu6mmoreka [IOK
H3y4eHue https://m.edsoo.ru/7f41¢c292
3 buonorus kieTku 2 1 bubmmorexa LIOK
https://m.edsoo0.ru/7f41c292
4 XuMuyeckasi OpraHu3anus 10 1 p bubnnorexa [HOK
KIIETKA https://m.edsoo.ru/7f41c292
5 CrpoeHue u QyHKINH 8 1 9 bubnnoreka [JOK
KJICTKA https://m.edso0.ru/7f41¢c292
OOMeH BelecTB U
6 npeBpameIIJ{lHe JHEPruu B 9 1 4 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
KIIETKE
Hacnencrsennas
7 I/IH(I)Op)jVIaI_II/ISI U peanu3anus 9 bubmorexa LIOK
. https://m.edsoo.ru/7f41c292
e€ B KJIETKE
8 JKW3HEHHBIN UK KIIETKU 6 1 bubmorexa [JOK

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



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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9 Crpoenue u QpyHKIUH 17 3 bubmumoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292

10 PazmHoxeHue u pa3BuTHE 8 5 bubmuorexa [JOK
OpraHUu3MOB https://m.edsoo.ru/7f41¢292
T _

1 eHe"emKa . Hayka o 5 bu6mmoreka [IOK
HACHEACTEERHOCTI 1 https://m.edsoo0.ru/7f41c292
M3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTHU 10 bubnuorexa [JOK
HACJICJICTBEHHOCTH https://m.edsoo.ru/7f41¢c292

13 3aKOHOMEPHOCTH 6 1 bubnnoreka [JOK
WU3MEHYMBOCTH https://m.edso0.ru/7f41¢c292

bubmuorexa [JOK

14 Peneriia ueonexa 4 1 https://m.edsoo0.ru/7f41c292

bu6mmoreka [IOK

1 4 1

5 CereKuust OpraHu3MOB https://m.edsoo0.ru/7f41c292

16 buorexHonorus u 4 bu6mmoreka [JOK

CHHTETHYECKAsE OMOIOTHS https://m.edso0.ru/7f41¢c292
Bcero 102 19



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

NEPEYEHH (KOJIU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUN K
PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOI ITPOI'PAMMBI
CPEJHEI'O OBLHIEI'O OBPA30OBAHMA U DQJIEMEHTOB COAEP)KAHMUA 11O
BNOJIOI'NA

IIposepsiembie HA EI'D mo Omos1oruu TpedGoBaHus K pe3yjbTaTaM 0CBOEHUS

OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero oOpa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSICMOr0 06paSOBaT€JIBHOI7I nporpamMmbl CpEaAHETO O6II.[CFO
TpeOoBaHus 00pa3oBaHus
1 CdopMUpoBaHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX

HayK, B (pOpMUpPOBaHUN COBPEMEHHOW €CTECTBEHHOHAYYHO KAPTUHBI MUPA, B
ITI03HAHWH 3aKOHOB IIPUPOJIbI U PELICHUH )KU3HEHHO BaXKHBIX COL[UAIBHO-
ATUYECKUX, IKOHOMUYECKUX, IKOJIOTUYECKUX MTPOOJIEM UEJIOBEUECTBA, a TAKKE B
peIIeHIH BOTIPOCOB PAlMOHAIBHOTO MPUPOAOTIOIB30BaHMS, B ((OPMHUPOBAHUHT
LIEHHOCTHOI'O OTHOLLEHUS K IIPUPOJIE, OOILECTBY, YEIOBEKY; O BKJIAJIE
POCCHICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHH

2 Bnanenue cuctemoil 3HaHUM 00 OCHOBHBIX METOAaX HAYYHOT'O MMO3HAHMS,
HCIIOJIb3YEMBIX B OMOJIOTUYECKUX UCCIEIOBAHUIX KUBBIX OOBEKTOB U SKOCUCTEM
(onmcanue, U3MepeHue, MPOBEACHNE HAOMIONEH!I); CIocO0aMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IIPUPOJE.

YMeHHE BBIIBUTaTh THIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIbHBIMU
cpeacTBamu, GOpMyaupysl LIeTIb UCCIEA0BaHuUs, aHATM3UPOBATh NIOJyYEHHbBIE
pe3yJIbTaThl U JE€JIaTh BBIBOJIBI.

BrlsiBneHE 3aBUCMMOCTH MEX/1y HCCIIEAyEeMbIMU BETMUUHAMU, OObSICHEHNE
MOJTyYE€HHBIX PE3YJIbTaToOB U (POPMYJINPOBAHNE BHIBOJOB C UCIOIb30BaHUEM
HAay4YHBIX [TOHATHUN, TEOPUN U 3aKOHOB




YMeHMe BIIafeTh CHCTEMOM OMOIOIHYECKUX 3HAHMIA, KOTOPask BKIIOUACT:
OCHOBOITOJIATa0IIHe OMOIIOTUYCCKIE TEPMHHBI M TOHATHUS (KH3Hb, KJICTKA,
TKaHb, OPTaH, OPraHU3M, BU/I, MIOMYJISIIHS, SKOCHCTeMa, OUOIIeH03, Onocdepa;
MeTaboJIM3M, TOMEOCTa3, KIIETOUYHbIH HMMYHHUTET, OMOCHHTE3 OCITKa,
OHMOTIOIUMEPBI, TUCKPETHOCTh, CAMOPETYJISIIINS, CAMOBOCIIPOU3BEICHHUE,
HACJIE/ICTBEHHOCTh, U3MEHYHUBOCTbD, YHEPTO3aBUCUMOCTh, POCT

1 pa3BUTHE);

Ouonoruueckue TEOPUU: KJIETOYHAas TEOpHUs T. [IBanHa,

M. neiinena, P. BupxoBa; kioHanbHO-CEIeKTUBHOIO MMMyHHUTeTa [1. Dpnux,
N.1. MeunukoBa, XpoOMOCOMHAasi TEOpUsI HacHeACTBEHHOCTH T. MopraHa, 3aKoH
3apozsiieBoro cxoactsa K. bapa, spomonnonnas teopus Y. [lapBuna,
CHHTETHYECKas TEOpHs HBOJIIOLINM, Teopus aHTpornorenesa Y. Jlapsuna; reopus
6uoreoneHoza B.H. Cykauesa; yuenue H.W. BaBunoBa o nieHTpax MHOrooOpa3us
Y IIPOUCXOXKACHUS KyJIbTYpHBIX pacTenuil, yuenue A.H. CeBeproBa o myTsx u
HampaBleHUsIX Botonuu, yueHue B.M. Bepuaackoro — o Guocdepe); 3akoHbI
(emMHOOOPAa3us TOTOMKOB IEPBOTO MOKOJIEHUS, PACIICIICHUS TPU3HAKOB,
HE3aBUCHUMOI0 HaCJIeI0BaHUs Mpu3HakoB [. Menaens; cuemieHHoro
HACJIEIOBaHMS ITPU3HAKOB U HapyIIEHUs cleruieHus: reHoB T. Moprana;
TOMOJIOTHYECKHUX PAJIOB B HAaciIeACTBeHHON n3MeHunBoctu H.M. BaBuioga;
reHeTudeckoro paBHoBecus J[x. Xapau u B. BaitnOepra; 3apospliieBoro
cxoznctea K. bapa; ouorenernueckuii 3akon J. ['ekkens, @. Mrosiepa);
MIPUHIIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaBuia (MmuHuMyMa FO. JInbuxa, 3K0I0rH4ecKo MupaMuIbl Yucell, OMoMacchl 1
SHEpPrum); runoressl (koarepsatHoi A.M. Onapuna, nepBudHoro OynboHa

JIx. Xonpaeitna, mukpocgep C. Doxkca, pudbozuma T. Uek)

VYMmenune pe€aTb MOMCKOBBIC OMOJIOTHYCSCKHE 3ala4; BbIABIATE IPUYUHHO-
CJICACTBCHHBIC CBA3U MCKY UCCIICAYCMbIMU OHOJOTrHYECKUMU 06’beKTaMI/I,
mponeccaMu M ABJICHUAMU, A€J1aTb BbIBOJbI U ITPOTHO3bI HA OCHOBAHWN
IMMOJIYYCHHBIX PE3YJIbTATOB; COCTABJIATh TCHOTUITMYCCKUE CXEMbI CKPCIIMBAHUA
AJId PA3HBIX THIIOB HACICAOBAaHUA IMIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXCMbI
NEpCHOCA BCIICCTB U SHCPIMU B SKOCUCTEMAX (I_ICHI/I IIUTaHWsA, ITUIIICBBIC CCTI/I)




YMeHue ycTaHaBIUBaTh B3aUMOCBS3H MEXKILy CTPOSHHEM U (DYHKITUSIMH:
OPTaHOM[IOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMu U CUCTEMaMH OPTaHOB Yy
pacTeHuil, )KUBOTHBIX U YEJIOBEKA; MEXK]y dTallaMyd OOMEHa BEIECTB; dTallaMU
KJICTOYHOTO IMKJIA ¥ KU3HEHHBIX [IUKJIOB OPTaHU3MOB; 3TallaMH
SMOPHOHAIHOTO Pa3BUTHS; TEHOTHIIOM U (PEHOTHIIOM, (PEHOTHIIOM U (haKTOpaMu
cpezbl 0OUTaHUs; IPOLIECCAMH YBOJIOINH; JBIKYIIMMH CUJIAMU aHTPOIIOTCHE3a,
KOMIIOHEHTaMH Pa3JIMYHbIX YKOCHCTEM H MPHUCIIOCOOICHUAMHU K HUM OPTaHU3MOB

YMeHue BbIIETATh CYLECTBEHHBIE IPU3HAKU: CTPOCHHS BUPYCOB, KIIETOK
MPOKAPUOT U FYKAPUOT; OJTHOKJIETOYHBIX

Y MHOTOKJIETOYHBIX OPTaHU3MOB, BU/I0B, OMOT€OIICHO30B, YKOCUCTEM U
orocdepsl; CTPOCHHS OPTaHOB M CUCTEM OPTraHOB PACTCHUI, )KUBOTHBIX,
YeJI0BEKa; POIIECCOB JKU3HEACATEIBHOCTH, IPOTEKAIOIINX B OPraHU3Max
pacTeHuii, )KUBOTHBIX U YEIIOBEKA; OMOIOTUYECKUX IPOIIECCOB: OOMEHA BEIIECTB
(MeTabonm3Mm), HHGOPMALIMY U MTPEBPAILECHHS SHEPTHH, OPOKEHUS, aBTOTPOPHOTO
Y TeTepoTPO(HOTO THIIOB MUTAHUS, (POTOCHHTE3a M XeMOCHHTE3a, MUTO3a,
Melo03a, raMeToreHesa, SMOproreHesa, nocTaMOpUOHAIBHOTO Pa3BUTHS,
Pa3sMHOXKEHUSI, HAWBUYAIBHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBUS TEHOB, T€TEPO3UCA; IEHCTBUI MCKYCCTBEHHOTO 0TOODA,
CTaOMIIN3UPYIOLIETO, IBUXKYIETO U Pa3phIBAIOILEr0 €CTECTBEHHOIO 0TO0pa;
aJIJIONATPUYECKOrO M CHMIATPHUUECKOTO BHI000pa30BaHUs; BIUSHUS IBUKYIIHUX
CHJI 3BOJIIOLIMY HA T€HO(OH/I MOMYISIUN; TPUCTOCOOIEHHOCTH OPraHMU3MOB K
cpezne oOuTaHUs, YepeJOBaHUS HAIIPaBICHUIN 3BOJIIOLIMU; KPYTOBOPOTA BEIIECTB U
MIOTOKA YHEPTUHU B IKOCHCTEMAX




ChopMUPOBaHHOCTh YMEHHUS BBIICISATH CYIICCTBEHHBIC IPU3HAKH BUPYCOB,
KJICTOK MTPOKAPHOT U SyKAPHUOT; OHOKIECTOYHBIX H MHOTOKJICTOYHBIX
OpraHu3MOB, BHJOB, OMOT€OIIEHO30B M IKOCUCTEM; 0COOCHHOCTH IIPOIIECCOB
oOMeHa BEIIECTB U MPEBPAIICHUS SJHEPTUH B KIIETKE, (POTOCUHTE3A,
IUIACTHYECKOTO U SHEPreTHUeCKOro oOMeHa, XeMOCHHTE3a, MHTO3a, MeH03a,
OIUTOJIOTBOPEHUS, PA3BUTHS U PA3MHOXCHUSI, UHIMBHYyaIbHOTO Pa3BUTHUS
opranusma (OHTOreHe3a), 00pbObI 3a CyIIECTBOBAHUE, ECTECTBEHHOIO 0TOOPA,
BU000pa30BaHusl, IPUCIIOCOOICHHOCTH OPTaHU3MOB K CpeJie 0OuTaHus,
BJIMSIHHSI KOMITOHEHTOB KOCHUCTEM, aHTPOIIOTCHHBIX U3MEHEHHI B 9KOCUCTEMAX
CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBPALICHUS SHEPTUU B OHochepe

YMeHHE UCTI0Ih30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTHUECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JJIsl JOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII; B3aUMOCBSI3U OPTraHU3MOB U CPebl OOUTAHUS;
€IMHCTBA YEJIOBEYECKUX pac; HEOOXOAUMOCTH 370POBOTr0 00pasa KU3HH,
COXpaHEeHUs Pa3HOOOpa3us BUOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS
MIPUPOJIBI U YETTOBEUECTBA

YMeHHe KpUTHYECKH OLIEHUBATh HH(POPMALIMIO OMOJIOTHYECKOTO COAEPIKAaHUS;
MHTEPIPETUPOBATH ITUYECKUE ACIIEKTHI COBPEMEHHBIX HCCIIEI0OBAaHUN B
OMOJIOTMH, MEAUIIMHE, OMOTEXHOJIOTUH; PACCMaTPUBATh TII00AIbHBIE
9KOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILIEHUIO K HUM
COOCTBEHHYIO TTO3UIIUIO

Ilepeuenn 31eMeHTOB coepxaHusi, npoBepsieMbIX Ha EI'D mo 6mosorun

Kon

HpOBCpHCMLIfI QJICMCHT COACPIKaHUA

brnonorus xax HayKa. JKuBnle ccTeMBI 1 UX HN3YyUCHUC

1.1

CoBpemeHHast OMoJorus — KOMIUIEKCHas Hayka. bronoruueckue HayKu U n3ydaeMble
nMunu HpO6HeMI)I. qDYHJIaMeHTaJ'IBHI)Ie, IMPUKIAAHBIC 1 ITIOMCKOBBIC HAYYHEBIC
WCCJICJIOBaHUS B OMOJIOTHH.

3HayeHue OMOJIOruM B POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBszanabie ¢ Onooruel. 3HaueHNEe OMOJIOTUH B MPAKTHYECKON
JESITEIIbHOCTH YeI0BeKa: MEIUIIMHE, CETHCKOM XO3SICTBE, MPOMBIIIJICHHOCTH, OXpaHe
MPUPOJIBI




1.2

JKuBsbie cucTeMbl Kak nmpeaMeT u3ydeHus: onoiaoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh U LEIOCTHOCTb, CII0KHOCTh u
YHOOPSAJIOUEHHOCTh  CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTaHU3AIINS,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.
VYpOBHU OpraHU3aIlK )KUBBIX CUCTEM: MOJICKYJIIPHBINA, KJICTOUHBIH, TKaHEBbIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIH (OHMOT€0IEHOTUYECKHUTA),
o6uocdepnsrii. [Ipoteccol, npoucxonsuiue B )KUBbIX cucteMax. OCHOBHbIE IPU3HAKH
*KuBOro. JKu3Hp kak opma Cy1ecTBOBaHUS MaTepUU

1.3

Mertonbl Ononornyeckoii Hayku. Habmronenue, usmepeHue, SKCIepUMEHT,
cucTeMaTtu3anus, MmeTaaHanu3. [ToHATHE 0 3aBUCHMON M HE3aBUCUMOM TIEPEMEHHOM.
[TnanupoBanue sxcriepumenTa. [locranoBka u npoBepka runores. Hynesas rumnoresa.
[TonsiTHE BEIOOPKH M €€ JOCTOBEpHOCTh. Pa3dopoc B Onosornueckux gaHHbIX. O1ieHKa
JIOCTOBEPHOCTH IMOTYUYEHHBIX Pe3yabTaToB. [[pUUMHBI HCKaXKEHUSI pE3yJIbTATOB
sKcriepuMenTa. [loHsITHE CTaTHCTHYECKOTO TecTa

KneTtka xak OHOJIOrHYecKasi CuCTeMa

2.1

Knerka — cTpyKkTypHO-(pyHKIIMOHAJIbHAS €JUHULA )KUBOTO. MICTOpHUS OTKPBITUS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knetounas teopus (T. llIBann, M. [lneiinen, P.
BupxoB). OcHOBHBIE TOJIOKEHUSI COBPEMEHHOMN KJIETOUHOM TEOpHUH.

MeTozab! MOJEKYISIPHOM U KJIIETOYHON OMOJIOTMH: MUKPOCKOIIHS, Xpomarorpadus,
ANEeKTpodope3, METOT MEYEHBIX aTOMOB,

muddepeHIranbHoe HEHTPUPYTHPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKHN COCTaB KJIETKH. Makpo-, MUKPO- U YIABTPAMUKPOIIIEMEHTHI.
Bona u ee posb kKak paCTBOPUTENS, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUH




KJIETKH, TeTUIOpErysalnui. MuHepanbHble BellecTBa KIETKU, UX OHOJIOrHYecKas poJb.
Ponb kKaTMOHOB ¥ aHMOHOB B KJIETKE.

buonornueckue noaumepsl. bemku. AMHHOKUCIOTHBIN cocTaB 0eKkOB. CTPYKTYPBI
OenkoBoii MoJieKyinbl. [lepBuunas cTpykrypa Oenka, nentuaHas cBsi3b. Bropuynas,
TPETUYHAs, YeTBEPTUUHAs CTPYKTYpbl. JleHaTypauus. CBolicTBa OEIKOB.
Knaccudukanus 6enkoB. bruonornueckue GyHKIUU OCIIKOB.

VYreBoabl. MoHOCaxapu/Ibl, AUCaXapuIbl, OUTOCaXapuabl U nonucaxapuasl. O0muit
IUIaH CTPOEHUS U (PU3UKO-XMMHUYECKUE CBOICTBA yIi1eBo10B. buonornueckue GpyHKINN
YIJIEBOJIOB.

Jlunmuer. ['unpodunbHO-rUApOodoOHBIE cBOlcTBa. Kitaccudukanus Tunuaos.
Tpurnmuuepuanl, GocPoaUnuIbl, BOCKH, CTEpOUAbl. bruonorndyeckue GyHKIMH JTUTHIOB.
OO6mrme cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHUIO, [TOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Crpoenue HyknenHoBbIX kuciaoT. HykneoTuabl.
[Mpuanun kommmiemenTapaocTy. [Ipasuno Yapradda. Crpykrypa JJHK — noitras
cnupanb. Mecronaxoxaenue u ononornaeckue pynkuuu JJHK. Bunsr PHK. Oynakimm
PHK B xitetke.

Crpoenue monekyibl AT®. Makposprudeckue cBsa3u B Mosiekyine AT®. buonorudeckue
¢ynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCYUKH, UX (PYHKIIMH B KIECTKE.
CexBenupoBanue JIHK.

CrpykTypHas 6uosorusi: OMOXUMHUYECKUE U OMO(PHU3NIECKHIE UCCIISIOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYI
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Turbl KIETOK: SyKapuOTUYECKas U Ipokapuotuieckas. CTpyKTypHO(YHKIIHOHAIbHBIE
00pa3oBaHUsl KIETKH.

CrpoeHune mpoKapruoTHIecKoi KiaeTku. Kiierounasi creHka OakTepuil U apXeu.
OcoOeHHOCTH CTpOEHUs TreTepoTpodHOI 1 aBTOTPOPHON MTPOKAPHOTHIECKUX KIIETOK.
MecTo u poJib IPOKAPUOT B OUOIIEHO3aX.

Crpoenne u GyHKIMOHUPOBAHUE dyKapuOTUYeCcKoi kieTku. [1na3marnueckas meMOpana
(mnazmanemma). CTpyKTypa mia3MaTuieckoil MeMOpanbl. TpaHcopT BeHiecTB yepes
JIa3MaTUYeCcKyo MeMOpany: maccuBHbIN (nuddy3us, odnerdyenHas auddys3us),
AKTUBHBIN (MEPBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynpoHuiaeMocThb
meMmOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. JHAOMUTO3: THHOIMTO3, (DarouTos.
Ox3o1uTo3. Kierounas crenka. Ctpykrypa v ()yHKIHMU KIETOYHOH CTEHKH pacTeHUil,
rpuoOB.

[Murtornasma. Lurozons. [lutockener. J[Brxenue uToriazmbl. OpraHou bl KIETKU.
OnnomemMOpaHHbIE OpraHOUIBI KIETKHU: dHA0IUIa3MaTudeckas ceth (OI1C), anmapar
['onb KU, TU30COMBI, UX CTPOCHUE U (DYHKITHH.

B3anMocBs3b 01HOMEMOpPAaHHBIX OPraHOMI0B KJIeTKU. CTpOEHUE rpaHyIIsIpHOrO
petukyayma. CUHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOUHBIX MeMOpaH. [taaxuii
(arpaHyIsIpHBII) SHIOIIA3MAaTHIYEeCKHNA peTUKyTyM. CekpeTopHasi GyHKIUS armnapara
Tonemxu. Tpancnopr BemecTB B KieTKe. Bakyonu pactutenbHbIX KieToK. KieTtounslii
COK.

Typrop.

[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKW: MUTOXOH/IPUH, IJIACTHU/IBI.

Crpoenue u GyHKIMM MUTOXOHAPUH U racTul. IlepBuyHble, BTOPUUHBIE U CIOXKHbBIE
IUIaCTHIbI (POTOCHUHTE3UPYIOIIUX 3YKapUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEHKOILIACTHI
BBICILINX PACTCHU.

Hemem0Opannbie opranon sl kiietku CTpoeHne U GyHKIIMM HEMEMOpPaHHBIX OPraHOUI0B
kJeTku. PubocoMel. MukpoduinameHTsl. MpliieuHble KIeTKH. MUKPOTPYOOUKH.
Knerounsiit nentp. CTpoeHHe U IBUKEHUE KT'YTHKOB M peCHUUYEK. MUKPOTpyOOUKH
uuroriasmel. LieHTpuosnb.

SAnpo. ObGomnouka sapa, XpOMaTHH, KapUOIIa3Ma, SAPBIIIKY, UX CTPOEHUE U QYHKLUH.
SAnepublii 6enkoBeIii MaTpuKe. [IpocTpaHCTBEHHOE PACcIOI0KEHUE XPOMOCOM B
uHTepdaszHoM sape. benku XxpoMaTrHa — THCTOHBI.

Knetounsie BxiatoueHusi. CpaBHUTENbHAS XapaKTePUCTUKA KIETOK SyKapuoT
(pacTUTENbHOM, KUBOTHOM, IPUOHOMN)
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AccUMWIALNS U AUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tursl oOMeHa BEIIeCTB:
aBTOTPO(HBIHN U TeTepoTpOHBINA. YUyacTrue KUCIopoJa B 0OOMEHHBIX IPOIECCaX.
DHepreTuveckoe ooecrnedeHne KieTku: npespamienrne AT® B 0OMEHHBIX TIpolieccax.
DepMEHTATUBHBIM XapakTep peakIuil KJIeToYHOro Metabonmn3ma. DepMeHTHI, UX
CTpOEHHUE, CBOMCTBA U MexaHu3M jaeicTus. KodpepmenTsl. Ommunst pepMeHTOB OT
HEOpPraHMYECKHUX KaTaln3aropoB. benku-akTuBaTopel U OETKMUHTMOUTOPHI.
3aBUCHUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEaKUUil OT pa3InYHBIX (aKTOPOB.
[lepBuuHBI cUHTE3 OpraHUYEeCKUX BellecTB B KieTke. dorocunTes. Posb xioporiactoB
B niporiecce ¢porocuntesa. CretoBast u TeMHOBast (pasbl. [IpogyKTHBHOCTH POTOCHHTE3A.
Brnusinue pa3nuyabix GakTopoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaYeHHE (DOTOCUHTE3A.
XeMocunTtes. PaznooOpasue opraHu3MoB-XEMOCHHTETUKOB: HUTPUDULIUPYIOLTHE
OakTepuu, jKene300aKkTepun, cepoOaKTEepHH, BOIOPOIHBIC OaKTeprn. 3HAYCHUE
XEMOCHHTE3a.

AHaspobHbIe opranu3Mbl. Buzsl 6poxkeHus. [IpoayKTel OpoXKeHHs U UX UCIIOJIb30BaHUE
YeJI0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH U
BO30yuTENN OONIC3HEH.

AdpoOHBIE OpraHU3MBbl. Orarsl JHEPIreTUYECKOTro oOMeHa.

[ToaroroBUTENBHBIN ATAI. [TTHKOIN3 — OECKUCIOPOIHOE PACHIECTIIICHUE TIIIOKO3BI.
Bbuonoruyueckoe oKMCICHNUE, HITH KIIETOYHOE JbIXxaHue. Poib MUTOXOHIpHI B Iporieccax
Ononornyeckoro okuciaenus. Luknmdaeckue peakmun. OKUCIUTETbHOE
dochopunuposanue. [IpenmyiectBa a3poObHOro Myt 0OMeHa BEIECTB Mepes
aHadpOoOHBIM. D(PPEKTUBHOCTH FIHEPreTUUECKOr0 OOMEHa
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2.5

Peakiuu Marpuunoro cuutesa. [IpuHINMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanu3anus HacneacTBeHHON nHGopManun. [ eHeTHYeCKHiA KOJI, €ro CBOMCTBA.
TpaHCKpUNIMSA — MATPUYHBINA CUHTE3

PHK. [TpuHIMIBI TPaHCKPUIIUHN: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIICIbHOCTD,
aCUMMETPUYHOCTb. TpaHcsanus u ee stamnbl. Yyactue Tpancnoptsix PHK B
O6uocunTese Oenka. Ycnosus 6nocunTesa Oenka. KomupoBanue aMmuHOKUCIOT. Ponb
pubocoM B OmocuHTe3e Oenka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH T€HOB Y
npokapuor. ['unoresa onepona (. XKakoo, XK. Mano). Perymsimust o0OMEHHBIX
npoueccoB B kieTke. KieTounslii romeocTas.

Bupycel — HekieTouHbIe POPMBI )KH3HU B 00IUTaTHBIC Tapa3uThl. CTPOEHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.

BupycHble 3a001eBaHus Yell0BeKa, )KUBOTHBIX, pactenui. CIIN/], COVID-

19, conmanbHbIe 1 MEIUITUHCKHIE TPOOIEMBI

2.6

Knetounsrit nuki, ero nepuosst u perymsiaus. Uatepdasza u muto3. OcobeHHOCTH
IIPOLIECCOB, MPOTEKAOIUX B UHTepPa3ze. [loaroroBka KIeTKH K JAEICHUIO.
[Ipecunrernueckuii (MOCTMUTOTUYECKHUH ), CHHTETUUECKUN U TTOCTCUHTETUYECKUMA
(MpEeMHUTOTHYCCKHI ) TTIEpUOIbI HHTEP(]a3bI.

Marpuunsiii cunare3 JJHK-pemmmnkanus. [puanyns! perumkanuu JJTHK:
KOMIUIEMEHTAPHOCTD, ITOJIyKOHCEPBATUBHBIA CUHTE3, AHTUIAPAIUICIIBHOCTh. MexaHu3M
permukanuu JJHK. Xpomocomer. CTpoeHne xpoMocom.

Tenomepsl u TenoMepaza. XpoOMOCOMHBIN HA0OP KIIETKU — KapUOTHIL. JIUIITOUTHBIN 1
rarIonIHbIN Habopel XxpoMocoM. ['oMonornynsie XpoMocoMbl. [1010BbIE XPOMOCOMBI.
Jenenne knetkn — MuTo3. CTaguu MUTO3a U IPOUCXOASIINE B HUX MTpoLEecChl. THUIbI
muTo3a. Kaprnokunes u nutokuHes. buonornueckoe 3HaueHre MuTo3a. Perymsmus
MHUTOTHYECKOTO [IUKJIA KIIETKH.

HporpaMMI/IpyeMa;I KJIETOYHAsI THOEIb — alomTo3. CDYHKI_II/IOHaJ'H)HaH TCHOMUKA

OpFaHI/BM Kak OMOJIOrHYecKas CHCTeMa

3.1

O)IHOKJ'IGTO‘IHI)IG, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpTraHHU3MBbI U
MHOTI'OTKaHCBBIC OpraHU3MBbI.
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@DopMBI pa3MHOXKEHHS OPraHU3MOB: Oecrosioe (BKII0Yast BEreTaTUBHOE) U TIOJIOBOE.
Bunel Gecnionoro pa3MHOKEHHUS: IOYKOBAHKE, CIIOPYIIALINS, (hparMeHTaIus,
KJIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [TonoBbie KiIeTKH, Wiau rametsl. Melos. Ctaguu mMeiiosa.
IToBenenue xpomocoM B merose. Kpoccunrosep. bruonorndeckuii cMpici Merio3a u
MIOJIOBOTO mpolecca. Melo3 U ero MeCTO B )KM3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpieBoe pazputue. I'amerorenes y ;KuBOTHBIX. [10710BBIE KEne3bl.
OO0pa3zoBaHue U pa3BUTHE MONOBBIX KieToK. Criepmarorenes u oorenes. CtpoeHue
HOJIOBBIX KJ1eToK. OIUIOI0TBOPEHHE U SMOPUOHATIbHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OILIOIOTBOPEHHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHOE pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu aMOpHOreHe3a >KUBOTHBIX
(na mpumepe ssarymkn). Jpoonenue. Tumnbl npodnerus. OcoOeHHOCTH APOOICHUS
MJIEKOIIUTAIOIINX. 3apOAbIIEBbIC JINCTKH (IracTpysiiysl). 3aKjiaJika OpraHOB U TKaHEeH 13
3apOoJIbIILIEBbIX JIUCTKOB. B3anMHoOe BiMsHNE YacTel pa3BUBAIOLIETOCS 3apo/iblilia
(aMOproHaNbHAS MHAYKIMS). 3aKJIaKa IUIaHa CTPOEHUS )KMBOTHOTO KaK pe3ysbTaT
HepapXUUeCKUX B3aMMOJICHCTBHIA TeHOB. BiusiHre Ha SMOpHOHAIBHOE Pa3BUTHE
pa3IuYHbIX (PAKTOPOB OKpY:Karoliel cpebl. POCcT U pa3BUTHE )KUBOTHBIX.
[HocTamOpuonaneHsiil nepuoa. Ipsimoe u HenpsiMoe pazsutue. Pazsutue ¢
MeTaMop(0o30M y OECIIO3BOHOUHBIX M TO3BOHOYHBIX )KMBOTHBIX. bronornyeckoe
3HA4YE€HHE NIPSIMOTO U HENPSIMOTO Pa3BUTHUs, UX PACIIPOCTPAHEHUE B Ipupoae. Tursl
pocTa KUBOTHBIX. DAKTOPBI PErYISLIMKA POCTA KUBOTHBIX U yenoBeka. Craguun
HOCTAMOPHOHAIBHOTO Pa3BUTHSA y KUBOTHBIX U uesoBeka. [lepnoasl oHTOoreHesa
4eJI0BEKa.

Pa3zmHOxeHue u pa3Butue pacteHuil. ['ametoput u cnopodut. Meiio3 B )KU3HEHHOM
ukie pactenuid. OOpa3oBaHue crop B rpouecce Meio3a. ['amerorenes y pacTeHui.
On1010TBOPEHHUE U Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOMHOE OIJIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl PErysuu
OHTOT€HE3a y PaCTEHUH U KUBOTHBIX
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3.2

Hcropus craHoBieHMs U pa3BUTHS TEHETUKU KaK HayKu. OCHOBHBIE T€HETUUECKUE
IIOHATUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJUICJIbHBIC T€HBI, aJIbTCPHATUBHBIE
IIPU3HAKY, IOMUHAHTHBIM U PELIECCUBHBIN NPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAS
JMHUSA, THOPUBI, TeHOTUI, (peHoTur. OCHOBHBIE METO/IbI TEHETHKU:
rHOPHIOTOTHYECKUH, IUTOJIOTUYECKHH, MOJEKYIIIPHOT€HETUYE CKHI

3.3

Mounorubpunnoe ckpeniuBanue. [lepBoiil 3akoH MeHienst — 3ak0H eTMHO00pasus
rudpuaoB nepsoro nokoneHus. [lpasuno nomunupoBanus. Bropoii 3akon Menaens —
3aKOH paCIICTUICHUS IPU3HAKOB. [[UTONOrHYecKkre 0CHOBBI MOHOTHOPHIHOTO
cKpenruBaHus. [ MmoTe3a YuCTOTHI TaMeT.
AHanmuzupyoiiee CKpELIVBAHHUE. [TpomexyTouHbII Xapakrep
HacsenoBanus. Paciiernyienrue mpu3HaKoB MPU HEMOIHOM JIOMUHUPOBaHUH. [urndpunoe
CKPELIVBAHHUE. Tperuit 3ak0OH MeHnens - 3aKOH
HE3aBUCHUMOIO HACJIEIOBAHUS npusHakoB. [{uTomornueckue OCHOBBI
JUTHOPUIHOTO CKPEIIMBAHMUS.
Cuemnnennoe HacienoBanue npusHakoB. Pa6otel T. Moprana. CuernneHHoe
HaCJIeI0BaHUE T€HOB, HAPYIICHHUE CIICTUICHUS] MEXK]Ty T€HaMU. XPOMOCOMHasi TEOPHsI
HACJIEICTBEHHOCTH.
I'eneTnka nosia. XpoOMOCOMHBIM MEXaHU3M OIPEAEIEHUS 110J1a. AYTOCOMBI U MTOJIOBBIE
XpOMOCOMBI. [ OMOraMeTHbIl U reTeporaMeTHbIN 1oi. [ eHeTnueckas CTpykrypa
MOJIOBBIX XpoMocoM. HacniemoBanue nmpu3HakoB, CIETUICHHBIX C MTOJI0M. [ €HOTHIT Kak
uesocTHas cucrema. [neitorponus — MHOKECTBEHHOE IEMCTBHE reHa. MHOKECTBEHHBIM
ayuienusM. BzanmozeiicTBrue HealsienbHbIX TeHOB. KoMIieMeHTapHOCTh. DNUCTa3.
[Tonmumepus
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3.4

B3aumopeiicTBie reHoTUIIA U CPellbl TPU POPMHUPOBAHUH (PEHOTHIIA.
M3meHunBOCTh Npr3HakoB. KauecTBEHHBIE U KOJTMYECTBEHHBIE TPU3HAKU. Buibl

N3MCHYMBOCTHU: HCHACJICACTBCHHAA U HACJICACTBCHHA.

MonudukanronHast 13MeHUYUBOCTb. Ponb cpezpl B popMupoBaHUM MOAM(DUKALMOHHOM
n3MeHunBocTH. Hopma peaknuu npusHaka. BapualMOHHBIN psii 1 BapuallMOHHAas
kpuBas (B. Moranucen). CoiicTBa MOTU(PUKAIIMOHHON U3MEHYUBOCTH.
I'enHoTHNIMUECcKast ”3BMEHYMBOCTh. CBOMCTBA NT€HOTUIMYECKOW N3MEHYMBOCTH. Bubl
TE€HOTUIIMYECKON U3MEHUMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunaTnBHas n3MEeHUYMBOCTh. Meli03 1 IIOJI0BOM MPOIIeCC — 0CHOBa KOMOMHATUBHOM
U3MEHUYMBOCTHU. PosIb KOMOWHATHBHOM N3MEHUYNBOCTH B CO3JJaHUU T€HETHYECKOTO
pa3Ho00pa3us B peaesax 0HOro Buja. MyTaliMoHHas ©3MEHYUBOCTh. Buabl MyTanuii:
TeHHbIE, XPOMOCOMHbBIE, TeHOMHbIE. CIIOHTaHHbIE U UHAYLIMPOBAHHbIE MyTallUH.
SAnepHble u uTOILIa3MaTnyecKue MyTauuu. CoOMaTH4eCcKUe U MOJIOBbIE MyTallUH.
[IprunHBl BO3HUKHOBEHMS MyTalMii. MyTareHsl ¥ UX BIUSHHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOT'O MIPOLECCa. 3aKOH TOMOJIOTHYECKUX PSTOB B
HacsencTBeHHON n3MenunBoctu (H.M. BaBunos). BuesinepHast U3MeHUMBOCTH U
HaCJIEJICTBEHHOCTh

3.5

Kapuortun yenoseka. MexayHapoiHas mporpaMMa McclieZIOBaHUs TeHOMa YeJIOBEKa.
MeTonbl u3y4eHHs TCHETUKH YeJIOBeKa: TeHealornueCcKuii, OMU3HEI[OBBIN,
LATOT€HETUYECKUH, MOMYIALMOHHO-CTaTUCTUUYECKU, MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMeHHOE ONpe/IeJIEeHNE TeHOTUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBaHUE, B TOM ymcie ¢ nomoipto [11[P-ananu3a. HacneacrBeHHbie
3a0osieBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YenoBeka. bonesnu ¢
HACJIEICTBEHHOW MPEpaCIIOI0KEHHOCTHIO. 3HAUEHUE MEUITMHCKON TeHETUKH B
MPEIOTBPAICHUH U JICICHUH T€HETUYECKUX 3a00IeBaHUI YeloBeKa.

CTBOJIOBBIE KJIETKH
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3.6

JomecTukanus v ceyeKIus. 3apoxkIeHue CeIeKIUU U JomecTukauuu. Ydyenue H.U.
BaBuiioBa o 1ieHTpax NPOUCXOKIECHUS 1 MHOTOOOpa3usl KyJIbTYpPHBIX pacTeHuid. Poib
CEJICKIIMH B CO3/IaHUM COPTOB PacTeHUI U MOpoJI KUBOTHBIX. COpT, MOpoAa, IITaMM.
3aKOH TOMOJIOTUYECKHUX PSAOB B HacliecTBeHHOM n3MenunBoctu H.M. BaBuiosa, ero
3HA4YE€HUE JJIs CEJICKIIMOHHOMN paboTHI.

Mertozbl ceNeKIIMOHHOM paboThl. ICKyCCTBEHHBIH 0TOOP: MAacCOBBIA U
WHUBUTyaJIbHBIA. DTarbl KOMOMHALIMOHHOM cenekiuu. Vcnibitanue npous3BoauTeneit
1o nMoToMcTBy. OTOOp MO TEHOTHITY C IOMOIIBIO OIIEHKH ()eHOTUIIa TOTOMCTBA U OTOOP
110 TEHOTUINY ¢ nmoMolbio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO] CEJIEKIIMOHHOM paboThl. PaguanmoHHbIi 1
XUMHUYECKUI MyTareHe3 Kak UICTOUHUK MyTaIliil Y KyJIbTypHBIX ()OpPM OPTaHU3MOB.
Hcnonp30BaHUE T€HOMHOTO PeIaKTUPOBAaHUA U MeTO10B pekoMOuHauTHIX JJHK mis
MOJIyYEHUSI UCXOJJTHOTO MaTrepuaa JJis CeJIeKINH.

[Tonyuenue nonurmonnoB. BHyTpuBuioBas rudpuauzanus. bi3koponcTBeHHOE
CKpeIUBaHue, WK HOpUAWHT. HepoJCcTBeHHOE CKpeIMBaHUe, HITH ay TOPHIUHT.
I'ereposuc u ero npuuunsl. Mcnons3oBanue rereposuca B cenekuuu. OtaaieHHas
rubpuam3anus. [Ipeogonenne Oecruionns MEeXBUAOBBIX THOPUIOB. JloCTHKEeHUS
CEJIEKIUU PACTCHUMN U KUBOTHBIX

3.7

O6’beKTI>I, HCIIOJIB3YEMBIC B 6I/IOTCXHOHOFI/II/I, — KJICTOYHBIC U TKAHCBLIC KYJIbTYPHI,
MHUKPOOPIraHHU3Mbl, UX XapaKTCPHUCTUKA. TpaI[I/II_II/IOHHaH OHMOTEXHOIOTUA: XJ'I66OH€‘I€HI/IC,
MOJIYYCHHUEC KUCIIOMOJIOUHBIX ITPOAYKTOB, BUHOACIIUC. MI/IKpO6I/IOHOI‘I/I‘leCKI/II71 CHHTC3.
OOBEKTHI MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/IX TEXHOJIOTHH. HpOI/ISBOI[CTBO 66.]'[1(8., AMHMHOKHUCJIIOT U
BUTaMHHOB. I/ICKYCCTBeHHOC OINIOAOTBOPCHHC. PGKOHCTPYKI_II/IH HﬁHeKHeTOK u
KIIOHUPOBAHUEC KUBOTHBIX. Meton TPpaHCIUTaHTAIUHU AOCP KIICTOK.

XpOMOCOMHAas1 U TeHHasl NHKEHEPHS. VICKyCCTBEHHBIN CUHTE3 I'€HA U KOHCTPYUPOBAHUE
pexombunanTHBIX JTHK. JlocTrkeHus 1 nepcrneKTuBbl XpOMOCOMHOW 1 TEHHOM
WHXeHepur. MeauuHckie OMOTEXHOIOTHH.

Hcnonp30BaHHE CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpasue OpraHu4eckoro Mupa
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4.1

Buonoruueckoe pasHooOpaszue opranuzmoB. CoBpeMeHHast CUCTEMa OPraHHYECKOro
mupa. [Ipunuuns! knaccuduxanyuu opraHu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIITBI
OpraHU3MOB.

Oco0eHHOCTH CTPOEHUS U )KU3HEIEATEIbHOCTH OJHOKIIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OHOKIETOUHbIE TPUOBI, OTHOKIETOYHbIE BOJOPOCIH, APYTHE
nportucthl. KojgoHHnanbHbIe OpraHu3Msbl. J[BH>KEHHE OTHOKJIETOUHBIX OPTaHU3MOB:
amebouHOe, )KT'YyTUKOBOE, PECHUYHOE. 3alllUTa y OHOKJIETOUHBIX OPTraHU3MOB.
PaznpaxuMocTh y OTHOKIETOYHBIX OPraHUu3MOB. TaKCHCHI

4.2

MHorokeTouHsle pacTeHus. B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma.
TkaHu, opraHel U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusM Kak
eauHoe 1enoe. Tkanu pacteHuid. TUIIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTeIbHasl,
MOKPOBHAasA, IPOBOIAIIIAs], OCHOBHAsI, MexaHn4yeckast. OCOOEHHOCTU CTpOeHUs, GYHKIIHIA

H PACIIOJIOKCHU S TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHbl€ U TeHEpaTHUBHbIE OPTraHbl pacTeHUil. DyHKIIMM OPraHOB U CUCTEM
opranoB. Kapkac pactreHuid. J[B>keHrE MHOTOKJIETOYHBIX PACTCHUMN: TPOIU3MBbI 1
Hactuu. [lomnomenue Bo/bl, YITIEKUCIOTO Ta3a 1 MUHEPAJIbHBIX BEIIECTB PACTCHHUSIMHU.
Hpixanue pactenuil. Auddys3us razoB yepes moBepXHOCTh KJIETKH. TpaHCIIOPTHBIE
CUCTEMBI pacTeHU. Briienenue y pacteHui. 3aiura y MHOTOKJIETOYHbIX PACTEHUMN.
Kytukyna. Cpencrsa nacCUBHOW U XMMUYECKOM 3a1IUThl. OUTOHILIMIBI.
PazapakuMocTh U perynsius y Opranu3mMoB. Pazapa)kuMocTh U peryssius y
MHOTOKJIETOYHBIX pacTeHui. POCTOBEIE BelleCcTBa U UX 3HAYCHHUE

4.5

MHOroKkneTo4YHbIe )KUBOTHBIE. B3aMOCBS3b YacTeld MHOTOKJIETOYHOTO opraHusma.
TKaHI/I, OpTraHbl 1 CUCTEMbI OPTraHOB MHOT'OKJICTOYHOI'O OpTraHHU3Ma. OpF AdHHU3M KaK
enuHoe 1enoe. ['omeocTtas. TkaHU )KUBOTHBIX U Y€I0BEKA. THUIBI dKUBOTHBIX TKAHEH:
OIUTCIINAJIbHAaA, COCAUHUTCIIbHAA, MBIIIICUHAA, HCPBHA. OcobeHHOCTH CTPOCHHA,
(I)YHKI_II/II\/'I " paCIIOJIOKCHHUA TKaHEeH B OpraHax KMBOTHBIX WU YCJIOBCKaA

4.6

Oprassl ¥ CUCTEMBI OPTAHOB JKUBOTHBIX. DYHKIIMKA OPraHOB M cUcTeEM opraHoB. Omnopa
Tena opranu3MoB. CKelleTbl OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX )KMBOTHBIX.
Hapy>xHbIIl 1 BHYTPEHHUI CKEJIET.

CTpOeHI/IC Y TUIIBI COCIMHEHUS KOCTEH.
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JIBuKEeHME MHOTOKJIETOYHBIX KUBOTHBIX. [InTanue xnBoTHBIX. [IMTaHNE TO3BOHOYHBIX
AKHUBOTHBIX. J[pIxaHue xkuBOTHBIX. KoskHOE npixanue. XKabepHoe U 1IeroyHoe JbIXaHue.
JIpIxaHue M03BOHOYHBIX JKUBOTHBIX. DBOJIIOIIMOHHOE YCIO)KHEHUE CTPOEHUS JIETKUX
IIO3BOHOYHBIX )KMBOTHBIX. J[pIxaTesibHas cucTemMa 4eaoBeka. MexaHu3M BEHTUIISILIUU
JIETKUX y MITUI U MIIEKONUTAIOMIMX. TpaHCIIOPT BELECTB y OpraHu3MoB. TpaHcnopt
BELIECTB Y ’KMBOTHBIX. KpoBeHOCHas cucTteMa U ee opranbl. KpoBeHOCHas cucrema
MO03BOHOYHBIX ’KMBOTHBIX. Kpyru KpoBooOpaieHust. DBOIOLUUOHHBIC YCI0KHEHUS
CTPOEHHUS KPOBEHOCHOH CUCTEMBbI TI03BOHOUHBIX KUBOTHBIX. BbI/leIeHne y OpraHu3MoB.
Beinenenue y xuBotHbIX. CokparuTenbHble Bakyonu. Opransl BoiieneHus. Csa3b
IIOJIOCTH TeJla C KPOBEHOCHOM U BBIJCJIIUTEIIBHON CUCTEMaMU. Belienenue y
IIO3BOHOYHBIX )KMBOTHBIX. 3aIUTa Y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI U MX
pou3BoAHbIE. Pa3pakuMOCTb U peryisiuus y opranu3MoB. PazapaxxuMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxxuMocTs U perynsauus y
MHOTOKJIETOYHBIX pacTeHHi. POCTOBbIE BelecTBa U UX 3HAUYEHUE.

HepBHas cucrema u pediekropHast peryisiiiis y MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas
CUCTEMA U €€ OTAEIbl. DBOIIOIMOHHOE YCI0)KHEHNE CTPOEHUSI HEPBHOM CUCTEMBI Y
YKUBOTHBIX.

Paspabotka anroputMoB u iporpamMm st 3 HekTuBHON (HYHKIMOHATIBHON aHHOTAIIH
TC€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTECHHIA,
YKUBOTHBIX U YE€JIOBEKA

OpFaHI/BM YCJIOBCKA U €TI0 3JO0POBLE

5.1

Opransbl ¥ CUCTEMBI OPTaHOB YesoBeka. OTAelNbl TOJI0BHOIO MO3ra IO3BOHOUHBIX
KHUBOTHBIX. Pediexc u pedrexropHas nyra. besycioBHbIE U yCIOBHBIE PEQIIEKCHI.
I'ymopanbHas perymnsnus 1 SHAOKPUHHAS CUCTEMa )KMBOTHBIX U yesoBeKa. JKenessl
SHJOKPUHHOW CHCTEMBI U UX TOPMOHBI. JleficTBHEe rOpMOHOB. B3anMoOCBsA3b HEPBHOU U
OHIOKPUHHOU CUCTEM.

l'unoranamo-runoduzapuas cucrema. Peduiekc u pednexkropnas myra.

Be3y0J'IOBHLIC " YCIIOBHBIC pe(I)J'IeKCLI

52

3amura opranusma ot 6ose3Hei. IMmmyHHast cuctema yenoBeka. KneTounslii u
IyMOpaJIbHBI UMMYHHUTET. BposkieHHBIH, TpuoOpeTeHHbIH creruduyueckuit
UMMyHUTET. Teopus kiioHambHO-cenekTuBHOro nMmmynureta (I1. Dpmux, @.M. beprer,
C. Tonerasa). BocnanutenbHble OTBETbl OPraHU3MOB. PoJb BpOXKJIEHHOTO MNMMYHHTETA B
pPa3BUTHHU CUCTEMHBIX 3a00JIeBaHUN
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KpoBeHnocHas cucrtema u ee opranbl. Cepiiie, KpOBEHOCHBIE COCY/IbI M KpOBb. Kpyru
KpoBooOpareHus. Pabora cepaia u ee peryasius

5.4 Hpixanne yenoseka. Jnddy3us razos uepe3 MOBEpXHOCTh KICTKH. [[pixarenpHas
cucTeMa 4esioBeka. /[pixarenbHas HoBepXHOCTh. Perymsius apixanus. JpixarenbHbie
00BEMBI

5.5 [TumeBapuTenpHas cucteMa yeiaoBeka. OTaelbl MUIEBAPUTEILHOIO TPAKTA.
[TumeBapuTenbHBIC Kene3bl. BHyTpPHUIIOI0CTHOE U BHYTPUKIICTOUYHOE MTUIIICBAPCHHE

5.6 [ToxpoBsl 1 ux pousBoaHbie. Opransl BeieacHUs. [loukn. Ctpoenue u
dbyHkronupoBanue HeppoHa. OunbTparius, CeKperus 1 00paTHOe BCAChIBAHUE KaK
MeXaHU3MbI paboThI OpraHoB BbiAeneHus. OOpa3zoBaHUe MOUH Y YelIOBEKa

5.7 JIBukeHHE YelloBeKa: MbllieuHast cuctema. CKeleTHbIC MBIIIIBI U uX padoTa. CTpocHwMe

W THUIIBI COCAUHCHU A KOCTEeH







