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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no yuebHomy npenmety "buonorus” (nanee - GHOJOTHS) Ha YPOBHE CPEIHETO
obmero oOpa3zoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoii @enepanuny, ®PI'OC COO, Konuenuuu mnpenogaBaHus y4eOHOTO
npeamera «brosiorus» u OCHOBHBIX MOJOXKEHUH (enepanbHOil paboueil mporpaMMbl BOCITUTAHHUS.

VYuebnslit npeamer «buonorus» yrinyonénnoro ypoBHs uzyuenus (10—11 kmaccel) siBisercs
OJHUM W3 KOMIIOHEHTOB HpeaMeTHOH obnactu «EcrtecTBeHHO-HayuHble IpeameTb». CoriacHo
nonoxeraussMm ®I'OC COO npodunpHble yueOHbIE TPEIMEThI, H3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE,
SBISIFOTCS  crocoboM muddepeHnmranuy o0ydeHHUs: Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHHs H
NpU3BaHbl  00ECHEYUTh TMPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEAHHUM OOIIUM,
CpeAHUM IPOQeCcCHOHATIBHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs KaKAblil U3 3TUX Y4EeOHBIX
NPEIMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha NPUOPUTETHOE pelieHHe 00pa30BaTEeNbHBIX,
BOCIIUTATENIbHBIX M Ppa3BUBAIOLIMX 3aJlad, CBA3aHHBIX C NpoQopHeHTalMeld oOydyaroluxcs Hu
CTUMYJUPOBAaHHEM HMHTEpeca K KOHKPETHOM 00JacTH HAayYHOTrO 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIULMHOMN, KOJIOTUeH, ICUXO0JIOTUEH, CHOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo y4deOHOMY mpenmety "buonorus" maér mpencraBieHHe O HENd W 3aJadax
u3yueHus: yyeOHoro mpeamera «buonorus» Ha yriiyOJaEHHOM YpOBHE, OIlpelenseT o0s3arenbHoe
(MHBapuUaHTHOE) MPEIMETHOE COJAEpKaHME, €ro CTPYKTYpUpOBaHME II0 pas3ieiaaM H TeMmawm,
pacripesieieHue Mo KiaccaM, peKOMEHYeT IMOCIe10BaTeIbHOCTh U3yUeHHUsl y4eOHOro marepualia ¢
y4€TOM MEXIPEJIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKHA Y4eOHOTO IpoIecca, BO3PACTHBIX
ocoOeHHOCcTel oOyuaromuxcs. B mporpaMme 1o 61onoruu peajin3oBaH MPUHLIUI IPEEMCTBEHHOCTH
C W3ydyeHHWeM OHOJOTMH Ha YpPOBHE OCHOBHOrO o00mero oOpa3oBaHus, Ojaromaps uemy
[IPOCMATPUBAETCSl  HANpPaBJIEHHOCTh HA IMOCJIENylollee pa3BUTHE OHOJOTMYECKUX 3HaHUM,
OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTHYECKOTO
MBILUIEHUS, PEICTaBICHUI O 3710pOBOM 00pa3e JKU3HU, HA BOCHUTAHUE OEPEKHOIO OTHOIICHUS K
OKpy>Karollel NpupoaHoi cpere. B mporpamme mo OHONOrMM Takke IOKa3aHbl BO3MOXXHOCTU
yuebHoro mnpenmera «buonorms» B peamusamun TpeboBanuit ®I'OC COO kx mUIaHUPYEMBIM
JMYHOCTHBIM, METalpeJIMETHbIM U IMpPEeAMETHBIM pe3yjbTaTaM oO0yd4eHus M B (POPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHON JEATEILHOCTH 00yUYarOIIUXCS TI0 OCBOCHUIO CONEPIKAHMS
OM0JIOrNnYecKOro 00pa3oBaHus Ha YpPOBHE CpeHEro oo1iero o0pa3oBaHusl.

VY4eOHnbiii npeamer «buonorus» Ha ypoBHE cpeAHero oéiero oOpa3oBaHHs 3aBEpILIAET
Ouosiornyeckoe oOpa3oBaHHE B ILIKOJIE M OPHUEHTUPOBAH Ha pacUIMpeHHe M YriayOJieHHe 3HaHHM
oOyyarouuxcs 0 )KUBOU MPUPOE, OCHOBAX MOJEKYJISIPHON U KJIETOYHOW OMOJIOTHHU, SMOPUOIIOTUU U
OMOJIOTUHU Pa3BUTHS, TEHETUKH, CEIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIMOHHOIO YYEHHS U 3KOJIOTHH.

N3yuenue yuyebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHMEHTHPOBAHO Ha
MOJIFOTOBKY OOYYaIOUIMXCS K MOCIEAYIOUIEMY MOJy4eHHIO OMOJIOrnYeckoro oopa3oBaHus B By3ax U
OpraHM3alMsIX cpeaHero npodeccuoHaabHOro odpazoBaHusi. OCHOBY €ro cojaep:KaHHsl COCTaBIISET
cucreMa OMOJIOTMYECKUX 3HAHUM, MOJyUYEeHHBIX MPU M3YUYEHHH O0YYaroIIMMHCS COOTBETCTBYIOIIUX
CHUCTEMATHYECKUX pa3/ieJIOB OHOJIOTMH Ha YpPOBHE OCHOBHOTO o0miero ooOpaszomanusi, B 10-11
KJIaccax 3TH 3HAHMS MOJY4aloT pa3BUTHE. Tak, paclIMpeHsl U yriyOneHbl OMOIOrHYecKre 3HaHHUs O
pacTeHUsIX, JKUBOTHBIX, Ipr0ax, OaKTepusx, OpraHu3Me 4eloBeKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JIONIOJTHUTEIBHO BKJIIOUYEHBl OMOJIOTMYECKHE CBEACHUS NPUKIAJHOTO W TIOMCKOBOIO XapakTepa,
KOTOpBIE MOXHO HCII0JIb30BAaTh KaK OPUEHTUPHI [Tl TIOCIeAytoero Beidopa npodeccun. BozmoxkHna
TaKXKe MHTerpanus OHOJOTMYECKMX 3HAHMM C COOTBETCTBYIOIIUMH 3HAHUSMH, IOJY4YEHHBIMU
00y4arolMMuUCs NpU U3y4eHUU (HU3UKH, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CrpykTypa mnporpamMmbl 1o yueOHOMy mnpeamery "buosorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIN U ABOTIOIMOHHBIN MOIX0/IbI K H3ydeHHI0 Onosioruu. CorjlacHO UM, U3y4aroTCs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl KUBBIX CHUCTEM PA3HOTO YPOBHSI OpPraHM3alMM, 3BOJIOLUHU
OpraHUYECKOTO MHUpa Ha 3eMJjie, COXpaHEHHUs OMOJOTHYECKOTo pa3HooOpasus ruranetsl. Tak, B 10
KJIacCE€ HM3YYAIOTCSl OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOM OMojoruu, 3MOpHONOTHU U OUOJIOTHH
pa3BUTHS, TEHETUKU U CENEKIUU, OMOTEXHOJOTUU U CUHTETHUYECKON OMOJIOTHH, aKTYalIU3UpPYIOTCS



3HaHHUS OOYYaroMMXCs MO OOTaHWKE, 300JI0THH, aHATOMUH, (u3mojoruu demoBeka. B 11 kmacce
M3Y4al0TCsl BOJIIOI[MOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

YuebHublii mnpeamer «buonorus» OpuU3BaH  O0ECIEUYUTH OCBOGHHE  OO0YyYaroIIUMUCS
OMOJIOrMYECKUX TEOPH U 3aKOHOB, WAEH, MPUHLHUIIOB U MPaBUJ, JEKAIINX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHUPa, 3HAHUW O CTPOSHUU, MHOTOOOPa3HH M OCOOCHHOCTSIX KJIETKH,
Opranusma, TMONYJsSIUuU, OHOIEHO03a, 3KOCHUCTEMBI, O BBIJAIOLUIUXCS HAYYHBIX JOCTHIKCHUSX,
COBPEMEHHBIX HCCJICIOBAHUSX B OMOJOTHH, MPHUKIATHBIX ACHEKTaX OMONOrMYecKUx 3HaHWU. [lis
pa3BUTHA U MOJICPKAHUS UHTEepeca 00yJaroUXcsa K OMOJIOTUU HapsIly CO 3HAUUTEIbHBIM 00bEMOM
TEOPETUYECKOT0 MaTepHalia B COJEPKAHUU MTPOrPaMMBI IO OMOJIOTHHU MTPETYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJICHHS M Pa3BUTHs TOM WJIM MHOM 00iacTu OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITUX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Llenp m3ydyenuss yueOHoro mpenmera «buonorus» Ha yriayOn€HHOM YpPOBHE — OBJaJICHUE
00yJaloMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHW3aIliH KUBBIX CUCTEM Pa3HOTO
paHra M MpuOOpeTeHHEe YMEHUH WCIONb30BaTh OSTH 3HaHHS B (OPMHUPOBAHMM HUHTEpeca K
orpenenéHHON 061acTu MPo(hecCHOHAIBHON JIeSTEIbHOCTH, CBSI3aHHON ¢ OMOJIOrHel, WK K BEIOOpY
y4eOHOTr0 3aBeACHUS ISl TPOJIOJDKEHUS OMOJIIOTMYECKOTO 00pa30BaHuUs.

JlocTxkeHne menu M3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyOIEHHOM ypOBHE
o0ecrieunBaeTcs peleHueM CIeAYyIOmunX 3a1ayu:

OCBOCHHE O00YYAIOIIUMUCS CUCTEMBl OMOJIOTUYCCKUX 3HAHHA: 00 OCHOBHBIX OMOJIOTHYECKHUX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MpaBHJIAX, COCTABJISIOIIUX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTUHY MHPA; O CTPOCHHH, MHOTOOOPa3uu U OCOOCHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIEeTKa, OpraHu3M, IMONyJsius, BUI, OuoreorneHos, Ouocdepa); o
BBIIAFOIINXCS OTKPBITUSX M COBPEMECHHBIX UCCIICIOBAaHUSAX B OMOJIOTHH;

03HAKOMJICHHE 00YYaIOIIUXCS C METOAaMH MO3HAHUS KUBOU MPUPOJIBI: UCCIIET0BATEIbCKUMHI
MeToJaMHi OMOJIOTUYECKUX HAYK (MOJIEKYISIPHOU U KJIETOYHON OMOJIOTUH, SMOPHOJIOTUH B OMOJIOTHI
pa3BUTHSA, TEHETUKU M CEJICKIUU, OMOTEXHOJOTMHM M CHUHTETHYECKON OWOJIOTUH, MaleOHTOJIOTHH,
SKOJIOTMH); METOJaMH CaMOCTOSITEIbHOTO TPOBEACHUS OHOJOTHMYECKUX HCCICIOBAaHUN B
nabopaTopuu U B mpupoie (HabIoAeHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAaHUE);

OBJIaJIcHUE OOYYaIOIIUMUCA YMEHUSMU: CAMOCTOSITENIbHO HAaXOJIWTh, AHAIU3UPOBATh U
MCIIOJIb30BaTh OHMOJIOTHYECKYI0 HH()OPMAIIMIO; ITOH30BATHCS OMOJOTHYECKOW TEPMHUHOJIOTHCH H
CUMBOJIMKOH; yCTaHABIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJIOTUU M COIUATBHO-IKOHOMUYECKUMHU U
HKOJIOTUYECKUMHU TPOOJIeMaMH 4YeJIOBEYECTBA; OIICHWBATH MOCIEACTBHS CBOCH HEATEIBHOCTH IIO
OTHOLICHMIO K OKpYy)Kalolled NPUPOAHOM cpede, COOCTBEHHOMY 3/I0pPOBbIO U 370POBBIO
OKpY)KAIOIIMX Jtojiel; OOOCHOBBIBaTH M COOJIIOJIaTh MeEpbl MPOPMIAKTHUKH HHPEKIMOHHBIX
3a0oneBaHui, TMpaBuUia TOBEAEHUS B TpUpOJe M oOecrmeueHuss O0e30MacHOCTH COOCTBEHHOM
KU3HEJCIATCILHOCTH B UYPE3BBIUAHHBIX CHUTYallUsAX TPUPOJHOTO M TEXHOTCHHOTO XapakTepa,
XapaKTepu30BaTh COBPEMEHHbBIE HAYYHBIE OTKPBHITHS B 00JIACTH OHMOJIOTUH;

pa3BUTHE y OOYYAIOIIMXCS WHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBAa C BBIJAIOMIMMHCS OTKPBHITUSIMH M COBPEMEHHBIMH HCCJIEIOBAaHUSIMU B OHOIIOTHUH,
pemaeMpIMi €10 TpoOJeMaMHu, METOHOJOTHel OWOJIOTHYECKOTO WCCIEAOBAHMS, TPOBEICHUS
OKCIIEPUMEHTAIbHBIX  WCCIENOBaHHUM, pelleHus  OHOJOTMYECKHX  3a/Jad, MOJEIHPOBAHUSI
OMOJIOTHYECKUX OOBEKTOB U TPOIIECCOB;

BOCMHUTAaHUE y OOYYaIOIIMXCS LIEHHOCTHOTO OTHOINEHHUS K >KMBOW MPUPOJE B LIETIOM U K
OTJIETBHBIM €€ 00BEKTaM U SBIICHUSM; (POPMHUPOBAHUE IKOJIOTUIECKOM, TE€HETHYECKON TPaMOTHOCTH,
o011el KyIbTYphl TOBEICHHUS B IPUPOJIC; MHTETPAIIMH €CTECTBEHHO-HAYUHBIX 3HAHUN;

pHOOpeTeHNne OO0YJAIOIIUMHUCA KOMIIETEHTHOCTH B PAMOHAILHOM IPHPOIOIOIBE30BAHUN
(cobmroieHre TpaBWII MOBEACHUS B TIPUPOJIE, OXPAHBI BUIOB, SKOCUCTEM, OMOCHEpHI), COXpaHEHUH
COOCTBEHHOTO 3[I0pOBBSl U 3I0POBbSl OKPYXKAIOIMIMX JHOJeH (coOmofeHnus Mep NpOPHIAKTUKH
3aboneBaHuid, oOecmeyeHne OE30MaCHOCTH J>KU3HENEATEIIbHOCTH B UYPE3BBIUAWHBIX CUTYAIUIX
MIPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIB30BAaHHS OWOJIOTHUSCKUX 3HAHUH H
YMEHHI B ITIOBCETHEBHOM KU3HU;



CO3/IaHUC YCJOBUW JIII  OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCS  WHIWBUAYAJIbHOU
o0pa3oBaTebHOM  TPAeKTOPHH,  CIOCOOCTBYIOMIEH  MOCHEnyomeMy  MnpodecCHOHATBHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBUHU C UHAMBHYaTbHBIMH HHTEPECAMHU M MMOTPEOHOCTAMU PETHOHA.

OO1ee Yrcio 4acoB, OTBEICHHBIX HAa U3yYCHHE OMOJIOTUY Ha YIITYyOJICHHOM YPOBHE CPETHETrO
obirero obpasoBanwus, coctaBiseTr 136 yvacos: B 10 kimacce — 68 yacoB (2 ywaca B Henmenwo), B 11
Kiacce — 68 yacoB (2 yaca B HEJCITIO).

OT16Op OpraHU3alMOHHBIX (POPM, METOJIOB U CPEACTB 00YUYCHUSI OMOJIOTUU OCYIICCTBISICTCS C
yu€ToM crnenu(uKH ero CoAep)KaHus W HalpaBICHHOCTH Ha TPOJODKEHHUE OHOJIOTHYECKOTOo
o0pa3oBaHMs B OPraHU3ALUIX CPEIHETO MPOGECCHOHATBHOTO U BBICIIETO 00Pa30BAHMSL.

OO0s13aTebHBIM yCIIOBUEM MPH OOyYeHHH OWOJIOTUM Ha YIIIYyOJEHHOM YpPOBHE SIBIISICTCS
POBE/ICHUE JTA0OPATOPHBIX U MPAKTHYCCKUX paboT. Taxke yyacTre oO0ydyaroIIUXCsi B BBIMOJTHEHUH
MPOEKTHBIX U Y4eOHO-MCCIIENOBATEIbCKUX PA0OT, TEMaTHKa KOTOPBIX OMPEACTSIeTCS y4UTeJIeM Ha
OCHOBE UMEIOIINXCS MATEPUAIbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX HPUPOIHBIX YCIOBHIA.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Copeprkanue MporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOAUT B TIPOBEPKY TOCYIApPCTBEHHOMN
uroroBoi arrectaruu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpemeHHast OMOJOTUSI — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS OHOIIOTHU.
buonornueckne Hayku W u3y4daeMble UMM TpoOjemMbl. @DyHIaMEHTaNbHbIE, MPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaveHre OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpA.
[Ipodeccun, cBsizanHble Cc Ouonorued. 3HaueHHe OWUONOTHMM B TMPAKTHUECKOH EATEIbHOCTH
YEJIOBEKA: MEULIMHE, CEIbCKOM X035HMCTBE, IPOMBIIIEHHOCTH, OXPaHE IPUPOIBI.

JleMoOHCTpaL U

[Moptpetsl: Apucrorens, Teodpact, K. Jlunneir, XK. b.Jlamapk, Y. dapeun, VY. Tapseii,
I'. Mennens, B. U. Bepnaackuii, U. I1. I1asnos, 1. Y. Meunukos, H. 1. Basunos, H. B. Tumogees-
Pecosckuit, JIxx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBS3b OMOJOTHMHM C JAPYrUMU Haykamu», «Cuctema OHMOIOTMYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA JKUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, IUCKPETHOCTh U IIEJIOCTHOCTH, CIIOXKHOCTh U YHOPSATOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOPraHU3alMsl, CAMOBOCIIPOU3BEACHHUE, Pa3APaKUMOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE.

VpoBHM  OpraHu3alMi  KUBBIX CHCTEM: MOJIEKYJSIPDHBIM, KJIETOYHBIM, TKaHEBbIH,
OpraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBOM, HPKOCHUCTEMHBIN (OMOreolneHoTHYecKUii), OuocepHsbIil.
[Ipoueccrl, mpoucxoasiue B KUBBIX cucTeMax. OCHOBHBbIE MPU3HAKH KHUBOro. JKu3Hb Kak ¢dopma
cyliecTBoBaHMs MaTepuu. Hayku, u3ydaronine >KuBble CHCTEMBI Ha pa3HBbIX YPOBHSAX OpraHU3aINH.

W3ydeHue >kuMBBIX cuUCTeM. MeToasl Ouonornueckoit Hayku. HaOmromenue, u3MmepeHue,
SKCIEPUMEHT, CUCTeMaTu3alus, MeTaanain3. [loHsTHe 0 3aBUCHMMOI U HE3aBUCHUMOUN MEPEMEHHOM.
[InanupoBanue skcnepumenta. llocranoBka u mpoBepka runore3. HymeBas rumnoresza. [lonstue
BBIOOpDKM H €€ J0CTOBEpHOCTh. Pa3zbpoc B Omonormueckux maHHbIX. OIleHKa TOCTOBEPHOCTH
MOJYYEHHBIX pe3ynbTartoB. [IpuumHBI HCKaXEHUs pe3yabTaTOB dKcrepuMeHTta. [loHsiTue
CTaTUCTHYECKOTO TECTA.

JleMoOHCTpaLun
Tabnuubl U cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «buonoruueckue cucremsl», «CBoiicTBa
KUBOM Marepum», «YPOBHU OpraHM3alUuu >KUBOM NpHUPOAbD», «CTPOECHHE J>KWBOTHOM KIIETKH»,




«TkaHn JKUBOTHBIX», «CHCTEMBl OpPraHOB UEJIOBEYECKOTO0 OpraHusma», «buoreoreHosy,
«buocdepay, «MeToIbl U3YUICHHS )KHBOUW MPUPOIBI».

Oo6opynoBanue: 1abOpaTopHOE O0OpYIOBAHUE ISl MPOBEACHUS HAONIONECHUHN, M3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTyeckas padora «/cronp30BaHUE pa3IUYHBIX METOAOB IPU M3YYEHUM HKUBBIX
CUCTEM.

Tema 3. buosorus KjieTrku

Knerka — cTpykTypHO-(yHKIMOHAIbHAs €JUHMULA >KUBOTO. VCTOpPHS OTKpBITUS KJIIETKH.
PaGotrer P.I'yka, A.JleBenryka. Kierounas teopust (T.IlBann, M. llneiinen, P. Bupxos).
OCHOBHBIE NOJIOKEHUS COBPEMEHHON KIIETOYHOW TEOPHUHU.

MeToapl MOJIEKYJISIpHOM M KJIETOYHOW OWONOTMH: MHKPOCKOMNHS, XpomaTtorpadus,
eKTpoope3,  METOA  MEYEHbIX  aToMoB,  JIuddepeHIuanpHOoe  LEHTPUPYTHpOBaHUE,
KyJIbTUBUPOBAaHUE KIIETOK. M3yuenue QuKrcuposanHvix K1emoK. OneKTpoHHas
MUKpocKonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) uzyveHue Kiemox.

JleMoOHCTpan U

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

Tabmuubt 1 cxeMmbl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIH MHKpOCKomy, «Mcropus
Pa3BUTHSA METOJI0OB MUKPOCKOIIUN.

OO6opyi0BaHKE: CBETOBOMI MHUKPOCKOI, MHKpPOIpPENapaTbl PpPacTUTEIbHBIX, >XUBOTHBIX U
OaKTepHATIbHBIX KIIETOK.

IIpakTuyeckas padora «/I3yueHue MeTol0B KIETOYHOW Ouonorun (xpomarorpadus,
anekTpodopes, auddepenunanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XHMMHYECKUH COCTaB KIETKH. Makpo-, MUKpO- U yIbTPaMUKPOdJIEMEHThl. Bona u e€ ponb kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBAHMU KIIETKH, TEIUIOPETYJISLUU. MUHEpallbHbIe
BEIIECTBA KJIETKH, UX OMOJIOrMuecKas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeniecTBa KIETKU. buonornueckue nonaumepsl. benku. AMHUHOKHUCIOTHBIN
cocraB OenkoB. CTpyKTypbl O€ITKOBOM MoJieKyibl. [lepBuuHas CTpyKTypa Oeiika, MEenTUIHAS CBS3b.
Bropuunas, TperuyHas, ueTBepTHuYHAass CTPYKTypbl. JleHarypamus. CBoiicTBa  O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 6eIKoB. [lpuonoi.

VYraeBoasl. MoHOCaxapuabl, AUCAXapH/Ibl, OJIMrocaxapuibl M noiucaxapuapl. OOmmi nian
CTpOEHHUS U (PU3MKO-XUMHUYECKHE CBOMCTBA yIiIeBOJ0B. buonoruueckue GyHKIUN yriIeBOJOB.

JInnuner. I'uapodmsHO-THAPODOOHBIE CBOICTBA. Knaccuduxanus JIUIHUIOB.
Tpurnuuepuasl, ¢ochonunuabl, BOCKU, crepouabl. buonorumueckue ¢QyHkmuu aunuaon. OO6mume
CBOWCTBAa OMOJIOTMYECKUX MeMOpaH — TeKydecTb, CIOCOOHOCTh K  CaMO3aMbIKaHMIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucinorsl. JJHK u PHK. Crtpoenune HyknenHoBbIX KkucinoT. HykieoTunsbl.
[Mpuauun xommuementapHoctu. IlpaBmiio Yapragda. Crpykrypa JHK — nBoiinas cnupais.
Mecronaxoxaenue u 6nonornyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue mosekynsl AT®. Makposprudeckue cBs3zu B mojekyine AT®. buonorunueckue
¢ynkuun  AT®. BoccraHoBieHHBIE  NMEPEHOCYMKH, WX  (QYHKIMM B KIeTKe. /[pyeue
nykneosuompughocpamor (HT®D). CexBenupoBanue JIHK. Memoowr cenomuku, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Ouosiorus: OuOXUMHUYECKHME M OMO(U3MYECKHE HCCIEeOBaHUS COCTaBa M
IIPOCTPAHCTBEHHOU CTPYKTYpPbI OnoMouekyn. Modenuposanue cmpykmypol u pynKyuii 6UOMONEKYN U
ux Komniekcos. Komnvromeprnolii Ousatin u OpeaHuvyecKuti cCunme3 OUOMONEKYI U UX HEeNPUPOOHbIX
aHano208.

JleMoOHCTpPaLun

Hoprperst: JI. [lonunr, k. Yorcon, @.Kpuk, M. Yunkunc, P. @panknun, . Csurep,
C. Ilpy3unep.

/Ilnarpammsl: «Pacnpenenenne  XMMHYECKHMX ~ JJIEMEHTOB B HEKHMBOM  NPUPOJIE»,
«Pacrnpenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.




Tabmuubt 1 cxembl: «l[lepuonnyeckas Tabmuma XUMHYECKHUX JIIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «BelecTBa B cocTaBe opranu3smMoBy, «CTpoeHHe MOJIEKYIIbI 0enka», «CTPYKTYphI
O0enkoBOi MousieKynbl», «CTpoeHHe MOJNEKyl yriaeBoAoB», «CTpoeHHEe MOJIEKYNl JIMIIHAIOBY,
«HyxknenHoBbie KUCTOThIY, «CTpoeHre MoJIeKysibl ATD.

OO6opynoBanue: XUMAYECKas Mocyia ¥ 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE O0CJTKOB C ITOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnasi pabora «lccienoBaHue HYKIEHMHOBBIX KHCIOT, BBIIEIEHHBIX M3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GQyHKINH KIETKHU

Tumnel KIETOK: SyKapuoTHYecKas W mpokapuotudeckas. CTpyKTypHO-(QYHKIIHOHAIbHbIC
00pa30BaHMsI KJICTKH.

Ctpoenune mpokapruoTuyeckon kietku. Knerounas crenka Oaktepuii u apxeil. OCOOEHHOCTH
CTpoeHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPUOTHUYECKUX KIETOK. MecTo U poJib MPOKapuoT B
OnolLIEHO3aX.

Crpoenrie u (yHKIMOHMPOBAHUE SYKAPHOTHUECKOW KieTku. [lnmazmarnyeckas memOpaHa
(mna3manemma). CrTpykTypa IUa3Mathyeckoil  memOpanbl. TpaHCHmopT  BemiecTB — yepes
IUIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHbIM (quddysus, oOneru€nnas auddysus), aKTUBHBIHA
(mepBUYHBIA UM BTOPUYHBIN aKTUBHBIM TpaHcropT). llomymponunaemocts memOpanbl. PaGota
HATPUI-KAIMEBOT0 HAacoca. DHJOIMTO3: MUHOLUUTO3, (aronuro3. Dk3omuTo3. Kierounas creHka.
Crtpykrypa 1 GyHKIUU KIETOYHON CTEHKH PACTeHHI, IpUOOB.

Huronmnazma. I{uto3ons. [urockener. JIBmxkeHue muTomiasmMbel. OpraHoujsl  KIETKH.
OpHoMeMOpaHHBIE OpPraHouAbl KIeTKU: sHpomnasmarudeckas cets (OIIC), ammapar ['onbaxw,
JU30COMbI, UX CTpoeHHEe M (yHKUuU. B3auMocBA3b OJHOMEMOpPAHHBIX OPraHOUJOB KIIETKH.
CrtpoeHue rpaHyIsIpHOrOo peTukyinyma. Mexanusm  Hanpaénenwus oeikogé 6 JIIIC. Cunres
pactBopuMbIX ~ OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH.  I'maakuil  (arpaHyisipHbIN)
sHAOIUIa3MaTHUeckuil petukynyMm. CekperopHas Qynkuus amnmapara [onbmku. Moougurayus
benxos 6 annapame [ onvoocu. Copmuposxa benxos 6 annapame I o1v0scu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyosn pactutensHbIX KieToK. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE =~ OpPraHOMJBI  KJIETKH: MHTOXOHAPUHU, IUIACTUMBL [Ipoucxodscoerue
mumoxonopuui u naacmuod. Cumobuoeenes (K.C. Mepeosickosckui, JI. Mapeynuc). CtpoeHue u
GyHKIMKM ~ MUTOXOHApWUM W 1uactua. [lepBUuHBlE, BTOPHYHBIE U  CJIOXHBIE IUIACTH]IBI
(hOTOCHHTE3UPYIOIINX FYKAPUOT. XITOPOILIACThI, XPOMOTUIACTHI, JISUKOTUIACTHI BBICIIIUX PACTCHUH.

HememOpanuble opraHouabl kieTkd CTpoeHHe M (YHKIMHM HEMEMOpaHHbBIX OpraHOUIOB
KJIETKH. PuGocomsl. IIpomescymounvle Gunamenmol. MukpodunaMeHTbl. AKmuHosble
MUKpoguiameHmul. Me1ieunbie KIIETKU. AKMuHosble KOMNOHeHMmbl HeMbIUEeYHbIX
k1emox. Mukpotpybouku. Knerounsiii nentp. CTpoeHHE M JIBUKEHUE >KTYTUKOB M PECHHUYEK.
MuxkpoTtpyOouku nuromiasmsl. LleHTpuons. benku, accoyuuposanmvie c¢ Mukpoguramenmamu u
muxpompyboukamu. Momophvie benxu.

Anpo. OGonouka s1apa, XpOMaTHH, KapuoIjia3sma, SAPBIIIKH, UX CTPOCHHUE U (YHKLUH.
SAnepupiii  O6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoOOKEHHE XPOMOCOM B HHTepha3zHOM
anpe. dyxpomamun u 2emepoxpomamut. benku XpoMaTWHa — THUCTOHBL JuHamuxa sdepHol
000n104KU 8 Mumose. HoepHnuiti mpancnopm.

Knerounsie BkimtodeHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapuoT (pPacTUTENbHOM,
KUBOTHOH, TpHOHOI1).

JleMoHCTpanun

[Moptpetsi: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabnuubl U cxembl: «CTpOEHUE FYKAPHOTHUECKOHN KIIeTKH», «CTpoeHHe KUBOTHON KIETKN»,
«CTpoeHHe  pacTUTENbHOM  KiIeTKW», «CTpoeHue MUTOXOHIpUM», «apo», «CrtpoeHue
IIPOKAPUOTHUYECKOMN KIIETKH.

O6opyoBaHue: CBETOBOI MUKPOCKOI, MUKPOIpPENapaTbl pacCTUTENbHBIX, JKUBOTHBIX KJIETOK,
MHUKpOITpenapaTsl OaKTepHaIbHBIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK PA3THIHBIX OPTAHHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».




JlaGopaTopunasi padora «ccnenoBanue IMIazMoivM3a M JACIUIA3MOJIM3a B PACTHTEIBHBIX
KJIETKax.

IIpakTuyeckas padora «/3yueHue NBIKEHUS ITUTOIIA3MbI B PACTHTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IHEPTUN B KJIETKe

AcCCUMMIISIIIMSL M JUCCUMWJIALIMS — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMEHa BEUIEeCTB:
aBTOTPO(HBIA U reTepoTpodHBIA. YdacTHe KUCIOpoJa B OOMEHHBIX IMpoleccax. DHEPreTUYecKoe
obecrieyenue kieTku: npeBpamieHne AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep
peakuuil Ki1eTouHoro meradbonuszma. DepMeHTHI, UX CTPOEHHUE, CBOICTBA U MEXaHU3M JEHUCTBUS.
Kodepmentsl. Ominunst (epMEHTOB OT HEOPraHMYECKUX KaTalnu3aTopoB. beNKu-aKTUBAaTOpPHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX pPEaKLUN OT Pa3IMYHBIX (PaKTOPOB.

[lepBUUHBIII CHUHTE3 OpPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueennbvlti homocunmes y bakmepuii. Ceemocobuparoujue nuemMeHmol U nUSMeHmvl peaKkyuoHH020
yenmpa. Ponb X0pomiacToB B npouecce potocuHte3a. CBeroBas u TeMHoOBas (aszbl. PomoovixaHue,
C3., C4- u CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH (oTocuHTEe3a. BimsHHE pa3IUvHBIX
(akTOpOB Ha CKOPOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A.

Xemocunrte3. PaznooOpas3ue opraHn3MOB-XEeMOCHHTETHKOB: HUTpUULIUpYIOLIne OakTepuu,
xKene300aKkTepuu, cepoOaKTepHH, BOIOPOIHbIE OakTepun. 3HaUCHHE XeMOCHHTE3a.

AHa’pobHble opraHu3Mbl. Buabl Opokenus. [IpomykTel OpokeHUS U HUX HCIOJIB30BaHUE
9YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK O0BEKTHI OMOTEXHOIOTUU M BO3OYIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHepreTHueckoro ooOmeHa. [loAroToBuUTENbHBIA ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETIICHHE TITFOKO3BI.

buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JAbIXxaHue. Ponb MHUTOXOHApUN B Mpoleccax
OMOJIOTUYECKOTO OKHCJICHHUS. [HMuknuueckue peaxuuu. OxucnuTenpHoe
dbochopunupoBanue. Juepeus Mmembpannozo epaduenma npomornos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. llpernmyniecTBa adpoOHOTO MyTH OOMEHA BEIIECTB Iepes] aHaIPOOHBIM.
D¢ PeKTUBHOCTD IHEPTETHUECKOr0 OOMEHa.

JdeMoHcTpannn

Ioprpersr: JIxk. [Ipuctiin, K. A. Tumupsaszes, C.H. Bunorpanckuii, B. A.Dnrensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabmuner U cxembl: «@oTocuHTE3», «DHEpPreTUdeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenne pepmeHTa», «XEMOCHHTE3.

OO6opynoBaHue: CBETOBOI MHUKPOCKOI, 00OPY/ZOBAaHHE ISl MPUTOTOBJICHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIPETIapaToB.

JlabopaTopnas padora «/I3yueHue KaTaJIuTHUYECKONW aKTUBHOCTU (EpMEHTOB (Ha mpHUMepe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTopnas padora «/3ydeHne pepMeHTAaTUBHOTO PaCHICTUICHHS TIEPOKCH/Ia BOJIOPO/A B
PaCTUTETBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnasi padora «CpaBHeHHUE TTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3A.

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacinencrBenHast uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIMSIX MATPUYHOTO
cuHTe3a. Peanuzanus HaciencTBeHHOW wuHGopManuu. [eHeTMueckuit Ko, €ero CBOMCTBA.
Tpauckpunuuss — wmarpuusblii cunte3 PHK. IlpuHIMNbBI TpaHCKpUNIMU: KOMILIEMEHTapHOCTD,
aHTUNApPAJUIEIbHOCTh, ACUMMETpUUYHOCTh. Cospesanue mampuunvlx PHK 6 sykapuomuueckot
knemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue tpancnopTHeix PHK B OmocunTese Oenka. YcimoBust
6uocunresa Oenka. Koguposanue amuHokucaot. Posnb pubocom B GrocuHTe3e OemKa.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzalys TeHOMa Yy MNPOKapHOT U
9yKapuoT. Perynsius akTUBHOCTHM TeHOB Yy mpokapuor. [wumorte3a omepona (@. XKako0,
XK. Mano). Monekynsapusvie mexanusmvl 2Kcnpeccuu 2eHog y aykapuom. Ponw xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoLeccoB B KieTke. KieTouHslit romeocTas.




Bupychl — HeklieTouHbIe (OPMBI )KM3HU U OONHMraTHbie mapa3utbl. CTpOeHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaron. Kuznennwiti yuxkn /JJHK-cooepocawux eupycos,
PHK-cooeparcawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHsbie 3a0oneBanus yenoBeka, )KuBoTHbBIX, pactenuid. CITNI, COVID-19, connansHbie 1
MEIULUHCKUE TPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuiux maccusos («bigdatay) cmpykmyprvix
ouonocuueckux oamnvix. Hanomexunonocuu 6 ouonocuu u meouyune. Ilpoepammupyemvie @dyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpaLuu

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

Tabmuubt u cxembl: «buocunres 6enkay, «I'eneTnueckuit Kony», «Bupyce», «bakrepuodarm.

IIpakTnyeckas padora «Co3nanue MOACIH BUPYCay.

Tema 8. /KuzHeHHBbIH MUK KIETKH

Knerounslii nukin, ero mepuoasl u perymsuus. Wurepdaza u muto3. OcobeHHOCTH
mpoleccoB, mporekawmux B uHTepdasze. [loaroroBka kieTku K aeneHuro. [IpecHHTETHYECKHiA
(MOCTMUTOTHUYECKUI), CHUHTETUYECKH U TOCTCUHTETUYECKUN (MPEMUTOTHYECKUN) TEPUOJIbI
uHTEep(ha3bI.

Marpuunbii  cunte3 JIHK -  pemmmkaums.  Ilpunuunsr  permmkanuun — JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATHUBHBIN CUHTE3, aHTUIAPAJIICIIBHOCT. MeXxaHu3M peruinKainiu
JIHK. Xpomocomsel. CTpoenre xpoMocoM. Ternomepsl u TenoMepasa. XpoOMOCOMHBIN HA0Op KIIETKH —
KapuoTuIl. JIuninonaHbsIil U rarionaHbI Habopsl XpoMocoM. ['omonoruunbsie Xxpomocomsl. [1osoBbie
XPOMOCOMBI.

Henenne kinetkn — Muto3. CTaiuu MUTO3a U MIPOUCXOASIINE B HUX MPOILIECCHl. THITBI MUTO3A.
Kapuokunes n nutoknnes. buosornueckoe 3HaueHHE MUTO3a.

Perynsiiiust MuTOTHUECKOTO 1TMKIIA KIIEeTKH. [I[porpamMmMupyemas kjieTouHasi ru0enb — arorTo3.

Knetounoe sapo, XpoMocoMmbl, (pyHKIIMOHAJIbHAasg T€HOMHUKA. Mexanuzmuvl npoaugepayuu,
ougppepenyuposxu, cmapenus u eudenu xiemox. «l{ugposas knemka» — ououngopmamuuecxkue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdeMoHcTpannn

Tabmunel U cxeMmbl: «)KU3HEHHBIA UK KICTKH», «MuTo3», «CTpoeHHe XpPOMOCOMY,
«Penmukanms [JJHK».

OO6opyoBaHue: CBETOBOM MHKPOCKOI, MHUKporpenapaTel: «MHTO3 B KIETKax Koperika
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmofeHne MuTO3a B KIETKaX KOHYMKA KOpelika Jyka (Ha
TOTOBBIX MHUKpOIIperapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpaszue OpraHU3MOB. OHOKJIETOYHEIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHUSI U KUZHENEATCIHHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuw,
apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrHe MPOTHCTHL. KoloHManbHbIE
OpraHU3MBI.

B3auMocCBA3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TkaHM, opraHbl U CHCTEMbI OpPIaHOB.
Opranusm kak enuHoe nenoe. 'omeocras.

Tkanu pacteHuil. TUIIBI pacTUTENBHBIX TKaHEH: 00pa3oBaTeIbHasl, MOKPOBHAS, TIPOBOSIIAS,
OCHOBHasi, MexaHnueckas. OcoOeHHOCTH CTpoeHMs], GYHKIUN U PACIONOKEHHUs] TKaHeld B opraHax
pacTeHui.

TkaHu )KUBOTHBIX M YeJIOBeKa. THIBI )KUBOTHBIX TKaHEW: SMUTENUAIbHAs, COCTUHUTEIbHAS,
MbIlIeyHas, HepBHass. OCOOCHHOCTH CTpoeHHs, (DYHKIMUNA W pPACIONOXKEHHS TKaHEW B oOpraHax
KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble W reHEpaTHBHbBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U YesnoBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.




Omnopa tena oprannsmoB. Kapkac pactenuil. CkeneTsl OAHOKIETOUYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI 1 BHYTpeHHUH ckeyeT. CTpOCHUE U TUIIBI COSTUHEHUST KOCTEH.

JIBr>xeHne opraHu3MoB. J[BHKeHHE OJTHOKJICTOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTUKOBOE,
pecHuyHoe. JIBM>KEHME MHOTOKJIETOYHBIX pACTEeHUM: TPONM3MbI M  HACTUM. J[BHO>KEeHHE
MHOTOKJICTOYHBIX KUBOTHBIX W YEJIOBEKA: MbIlIeuHasi cucreMa. Peduiekc. CKeneTHbIE MBIIIIBI U UX
pabora.

[Tutanue opranusmos. lloryomeHue BOJBI, YIJIEKUCIOTO Ta3a M MUHEPAJIbHBIX BELIECTB
pacteHussMH. [lutaHue KUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIIETOUHOE nuiieBapenue. [luranue
MMO3BOHOYHBIX JKMBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. [luileBapuTesbHbIE KEJE3Bbl.
[IumeBapuTenpHas cuCTEMa YEIOBEKa.

Jpixanue opranu3moB. Jlpixanue pactenwid. [lpixanue XuBOTHBIX. [uddy3us ra3zos depe3
noBepxHOCTh KieTku. KoxkHoe ppixanue. JlpixarenabHass moBepxHoOcTh. JKabGepHoe u J€rouHoe
nbpIxaHue. JpIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIOXHEHUE CTPOCHUS
JIETKMX MO3BOHOYHBIX )KMBOTHBIX. JlpIXaTenbpHas cucTemMa 4esloBeka. MexaHn3M BEHTHIILUY JETKUX
y IITHIl ¥ MJIEKOTIUTAtoNMX. Perymsiiust neixanus. JlprxareabHbie 00BEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PaCTEHUM. TpaHCIOPT BEILIECTB
y )kuBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cucteMa mo3BOHOYHBIX JKUBOTHBIX
u uenoBeka. Cepjle, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaieHus. DBOIIOLHUOHHBIC
YCJIO)KHEHHUS CTPOCHHS KPOBEHOCHOW CHCTEMBbI IMO3BOHOYHBIX >KMBOTHBIX. Pabora cepmua u eé
peryusuus.

Boinenenne y opranu3moB. Beigenenwe |y  pacteHuid.  BeineneHune y  KMBOTHBIX.
CoxparurensHbie Bakyosu. Opransl BbieneHus. OuiabTpalins, cekpenus U 00paTHOE BCAChIBAaHUE
KaK MEXaHM3Mbl pabOThl OpraHoB BeiAeneHUs. CBS3p TMOJOCTH Tela C KPOBEHOCHOM W
BBIJICJIUTENIBHON cUCcTeMaMU. BblielieHne y 03BOHOYHBIX )KMBOTHBIX U yenoBeka. [louku. CtpoeHue
u pyHKIMOHUpOBaHNe HeppoHa. OOpa3oBaHNE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OJAHOKIETOYHBIX OpraHu3MoB. Cropbl OaKTepHil M IHCTHI
MpOCTEMIINX. 3alluTa Yy MHOIOKJIETOYHbIX pacteHuid. Kyrtukynma. CpencrBa mHacCMBHOM U
XUMHYECKOM 3aiuThl. DUTOHIUBI.

3almuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 MX MPOU3BOIHbIE. 3alIMTAa OPraHU3Ma OT
6onesnei. UmmyHHast cucrema dyenoBeka. KieTouHbIi U TyMOpaibHBI HMMYHUTET. BposKAEHHBIN 1
NpPUOOPETEHHBIN cHeUPUUecKuii UMMYHUTET. Teopusi KIOHAIbHO-CEJIEKTHBHOTO HWMMYHHTETA
(IT. Opnux, ®. M. bepner, C. ToneraBa). BocianurensHbie OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIEBaHUM.

PaznpaxkumocTe W perymsiius |y OpraHu3MoB. Pa3npaXumMocTh y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs W perymsinusi y pacteHuil. PocTroBble BemecTBa M HUX
3Ha4YCHHUE.

HepBnas cuctema u peduieKTopHast perysius y )KUBOTHbIX. HepBHas cucteMa u e€ OTHebl.
DBOJIOIMOHHOE YCJIOKHEHHE CTPOEHUSI HEPBHOM CHCTEMBI Y KMBOTHBIX. OT/€IbI TOJIOBHOIO MO3Ta
MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas nyra. beaycnoBHbie U yCIOBHBIE pedIEKCHI.

['yMopasibHast perymsuusi W SHIOKPUHHAs CHUCTEMa KUBOTHBIX W desloBeka. JKenessl
9HJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMOCBsI3b HEPBHOW U SHIOKPUHHOMU
cucreM. ['unoranamo-runoduzapHas cucrema.

JleMoHCTpan U

[Toptper: U. I1. [TaBnos..

Tabmuiel 1 cxembl: «OTHOKIETOYHBIE BOAOPOCHH», «MHOTOKIETOUHBIE BOJOPOCIH,
«bakrepuny», «lIpocreimmey, «Opranbl IBETKOBBIX pacTeHUN», «CHUCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKkoMbix», «TkaHu pacteHui», «KopHeBble CHUCTEMBI»,
«Ctpoenne credmnsi», «CTpoeHue JTUCTOBON MIACTUHKIY, « TKaHU )XKUBOTHBIX», «CKEJNIeT JeIoBeKay,
«[IumeBapurensHas cucrema», «KpoBeHocHas cucreMay», «JlpixatenbHas cucremay, «HepsHas
cucreMay, «Koxay, «MpledHas cucreMa», «BolaenurenbHas cucreMa», « JHIOKPUHHASL CHCTEMA,
«Ctpoenne wMpimb», «Mmmynurery, «KumeunonosnoctHeiey, «(Cxema NUTaHUS PACTCHUI,
«KpoBeHOCHbBIE cHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHe ruapel», «CTpoeHue miaHapumny,
«BHyTpeHHee cTpoeHue J0kaeBoro uepBs», «HepBHas cucrema peio», «HepBHas cucrema




nsarymkn», «HepBHast cucteMa npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MIIeKonuTamux», «HepBHas cuctema uenoBekay, «Pediexc.

OO06opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIMpENnaparbl OJHOKIECTOYHBIX OPTraHU3MOB,
MHUKpOIpenapaTrsl TKaHEW, PaKOBHUHBI MOJUIKOCKOB, KOJUIEKLIIMM HACEKOMBIX, WIJIOKOXKHX, JKHUBbBIC
IK3EMILIAPhl KOMHATHBIX PACTCHHA, repOapuu pacTEHUH pasHBIX OTMAEIOB, BIAXKHBIC MpEHapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECrO3BOHOYHBIX XHBOTHBIX, CKEJET 4YeJOBEKa,
o0opymoBaHue sl AEMOHCTPAIMHA MMOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTCHHH, PacCIlCIICHHS
Kpaxmasia U OenkoB moj jAeiicTBueM (EepMEHTOB, 0OOPYIOBaHME AJISi JIEMOHCTPAILMU OMBITOB IO
W3MEPEHHIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX JIBUKEHUN, MOJEIN T'OJIOBHOTO
MO3ra pa3Iu4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopnas padora «/3yueHre TKaHel JKUBOTHBIX).

Jlaboparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYasi BEr€TaTUBHOE) U MOJIOBOE. Busl
0ecI10I0ro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTalus, KIOHUPOBaHUE.

[TonoBoe pazmuoskenue. [lonoBsie ki1eTku, uiu rameThl. Meito3. Craauu meiiosa. [loBegenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a U IOJIOBOTO Ipoiecca. Meio3
Y €ro MECTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[TpenzaponbimeBoe pazutue. ['amerorenes y kuBoTHbIX. [TonoBsie skene3sl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIIETOK.

OmnogoTBopeHre W 3MOpPHOHAIBHOE pPAa3BUTHE >KUBOTHBIX. CHOCOOBI OIIOJOTBOPEHHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHnorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJOrUs — HayKa O Pa3BUTUHU
opranusMoB. Mopghoecenes — o0Ha u3 enaguvix npobrem smopuonocuu. Konyenyus mopghocenos u
mooenu mopgozenesa. Craguu 3sMOpHoreHe3a >KMBOTHBIX (Ha rpumepe Jisrymkn). Jpobaenue. Tumnsl
npobnenust. /JemepmuHuposanHoe u HedepMuHuposantnoe opobnenue. bnacmyna, munsi Oracmyi.
OcobenHocty  JpoOJICHUS MIICKONUTAIOMNX. 3apOJBIIIEBbIe JHCTKHA (TacTpyisinus). 3akiajaka
OpraHoB M TKaHEHl W3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHUE YacTe pa3BUBAIOLIETOCS
3apojblia (IMOpHOHANIBHAS WHIYKIWS). 3aKiIajgKka IUIaHAa CTPOCHHSI JKUBOTHOTO KakK pe3yJbTaT
MEepapXHUeCKUX B3aUMOJICHCTBUN TreHOB. BnusHue Ha 5>MOpHOHANTBHOE paA3BUTHE PA3IUUHBIX
(hakTOpPOB OKpYXKAIOIIEH CPEJIbI.

Poct u pazButHe *uBOTHBIX. [locTaMOproHansHeIil epuo. [Ipsmoe u HempsiMmoe pa3BUTHE.
PazButue ¢ meramopdo3omM y OECrO3BOHOYHBIX M TO3BOHOUYHBIX >KMBOTHBHIX. buomoruueckoe
3HAQUYE€HHE MPSIMOr0 M HENpPSIMOrO Pa3BUTHUS, UX paCHpOCTpaHEHUWE B Mpuponae. Tumbsl pocra
KUBOTHBIX. DaKTOpPHl PErysiliud POCTa >KUBOTHBIX M 4YenoBeka. CTaauu MOCTIMOPHOHAIBEHOTO
pa3BUTHUSL Y KUBOTHBIX M 4yenoBeka. [lepuoasl oHTOreHesa uenoBeka. CTapeHHME UM CMEpPTh Kak
OMOJIOrMYECKHE MTPOLIECCHI.

PazMHoxeHMe U pa3BuTHE pacTeHHd. 'ametodut u cnopodut. Meiio3 B )KU3HEHHOM IHKIIE
pactenuii. OOpa3oBaHue crop B mporecce meiio3a. ['amerorene3 y pacrenuii. Omiog0TBOPEHUE U
pa3BUTHE PACTUTENIbHBIX OpraHu3MoOB. J[BOWHOE OIUIOAOTBOPEHUE Yy IIBETKOBBIX PACTEHUM.
OO6pa3zoBaHue U pa3BUTHE CEMEHU.

MexaHu3Mbl PEryISIIIUM OHTOI€HE3a Y PACTEHUN U JKUBOTHBIX.

JleMoOHCTpaL U

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

Tabmumpl u cxembl: «BereratuBHoe pa3MHOXKeHUE», «THIBI OECIOIOTO Pa3MHOXKEHUS,
«Pa3MHOXeHUE XJTaMUJOMOHAb», «Pa3MHOXKeHUE 3BrieHbl», «Pa3MHOXeHHEe TUApb), «Meno3,
«XpoMocoMmsl», «I['amerorenesy», «CtpoeHue SAULEKIETKA U cliepMaro3onga», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsiMoe u Henpsmoe pa3zButue», «PazButue Mailickoro xxykay, «Pa3Butue capanum»,
«Pa3ButHe JArymkn», «JIBoMHOE OIUIONOTBOPEHUE y LBETKOBBIX pacTeHU», «CTpOEHHE CEeMSH
OJIHOJIOJIBHBIX M JBYIOJBHBIX pacTeHUN», «KU3HEHHBIM LUK MOPCKOM KamycTbl», «OKW3HEHHBII
LUK MXay, « KU3HEHHBIN [IUKII MANOPOTHUKAY, « KU3HEHHBII IIUKII COCHBD».




OO6opyioBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpEnaparbl SHIEKIETOK M CIIEPMaTO30U/IOB,
Mozenb «L{UKII pa3BUTHS JIATYILIKH Y.

Jlaboparopnasi  pabGora «/3yyeHue  CTpOe€HHMs  TOJIOBBIX  KJIETOK Ha  TOTOBBIX
MHUKpOIIpenaparax».

IlpakTuyeckass padora «BplsiBIeHUE TMPU3HAKOB CXOJCTBA 3apOJIBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNUBOCTH OPraHM3MOB

Vcropus CTaHOBJIEHUS M pa3BUTHs IeHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oTedecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Padorer H. K. Kompmosa, H.
W. BasunoBa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T'€HETUYECKUE IOHATHS M CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI, AJJIEIbHbIE
IEHbl, aJIbTEPHATUBHBIE MPU3HAKHA, JOMHUHAHTHBII M PEUECCUBHBIM NPU3HAK, TOMO3UIOTA,
reTepo3nuroTa, 4YMCTas JUHUSA, TUOPUABI, TeHOTHr, QeHoTurn. OCHOBHBIE METOJbl TEHETHUKH:
rUOPUA0TOTHUECKUNA, IUTOJIOTMYECKHM, MOJIEKYIISIPHO-T€HETHUYECKHIA.

JleMoOHCTpaL U

Hoptpetst: I'. Menaens, I'. ne @puz, T.Mopran, H. K. Komsuos, H. W. BaBunon, A.
H. Benosepckuii, I'. /1. Kapneuenko, 0. A. ®unumuenko, H. B. TumodeeB-Pecorckuii.

Tabmuiel U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbI CKpeITUBaHUS».

JlaGopaTopHnasi pa6ota «/[po3odmia kak 00bEKT FT€eHETHUSCKHUX MCCIICAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBeiii 3akoH Menaens — 3akoH eAnHO00pa3us THOPUIOB
nepBoro nokosieHud. llpaBuino nomuHupoBaHus. Bropoil 3akoH MeHzenss — 3aKOH pacllerIeHUs
npu3HaKoB. LluTonoruueckre 0OCHOBbI MOHOTMOPUHOTO CKpeluBaHus. ['Mnore3a YuCTOThI ramer.

AHnanusupyrolee ckpemupanue. [IpoMexyTounblil xapakrep HaciaenoBaHus. Paciuensenue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemuBanue. TpeTwii 3akoH MeH/IeNnsl — 3aKOH HE3aBHCUMOTO HACJICIOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUAHOTO CKPEIIMBAHUA.

CuennenHoe HacinegoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHOE HacjeloBaHUE
T€HOB, HAPYIICHHUE CLIETUICHHS MEX1Y TeHaMH. XpOMOCOMHAs TEOPHUsI HACIEACTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHHU3M ONpPEAEIEHUs I0Ja. AYTOCOMBI M ITOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHnlii M TreTeporaMeTHbI 1moy. ['eHeTnueckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIIIEHHBIX C TIOJIOM.

I'enorun kak uenocTHas cucrema. IlmedoTponus — MHOXKECTBEHHOE JEWCTBHE TEHA.
MHoOXeCTBEHHBIN ayienu3M. B3anmonelicTBie HeauleIbHBIX TeHOB. KOMITJIeMEHTapHOCTh. DMUCTA3.
ITonumepus.

['eHeTMYECKMI KOHTPOJIb Ppa3BUTUS PACTEHMM, JKUBOTHBIX M UEJIOBEKa, a TaKkKe
(U3MOJIOTMUECKUX MPOLIECCOB, MOBEIEHUS M KOTHUTUBHBIX (QYHKUMN. ['eHeTHueckue MeXaHU3MbI
CUMOMOTeHe3a, MEXaHHU3Mbl B3aUMOJIEHUCTBUS «XO3SMH — Mapa3uT» U «XO35IUH — MHUKPOOHOMY.
I'eHeTnueckue acmeKThl KOHTPOJIS M HM3MEHEHHs HacleACTBEHHOW HMH(POpPMAlMU B IMOKOJEHHUAX
KJIETOK U OPTaHU3MOB.

JleMoHCTpan U

IToptpetsi: I'. Menaens, T. Mopras.

Tabmuubl u cxemsl: «llepBeiii u BTOpoi 3akoHBl Mennens», «Tperuii 3akoH MeHaens»,
«AHammsupymwouee ckpemmBanue», «HemonmHoe nomuHMpoBaHHMe», «CLEIUIEHHOE HACIIECIOBaHHE
NPU3HAKOB y Apo3oduis», «l'eHeTnka monay, «Kapuotun uenoBekay, «Kapuotum Ipo30Quiisn»,
«Kapuotun nruns», « MHOKECTBEHHBIN aJlIenn3M», «B3anMoaencTBre reHoBy.

Ob6opynoBaHue: MOJIeNIb ISl JAEMOHCTPALMK 3aKOHOB €IMHO00pa3usi TMOpHUIOB IEPBOTO
MOKOJIEHUS M PpACIICIUICHUs IPU3HAKOB, MOJENb JUI1 JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO
HACJIEJA0BAHUA IPU3HAKOB, MOJEIb I JEMOHCTpPAlUU CLEIUIEHHOIO HACIENOBaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3odumna».




IIpakTuyeckass padora «3ydeHne pe3ylnbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI».

IIpakTnyeckass padora «/3ydueHue pe3yiabTaTOB  JUTHOPUAHOTO  CKPEUIMBAHUA Y
TPO30(UITBI».

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpensl npu  popmupoBaHuu ¢eHoTumna. M3mMeHUHBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE NMPU3HAKUA. BUIbI HN3MEHUYUBOCTU: HEHACIIEACTBEHHAS
Y HaCJEJICTBEHHASI.

MoudukaonHas W3MEHYMBOCTh. Poib cpeasl B GopMHUpOBaHUM MOAU(DUKAMOHHON
n3meHunBocT. Hopma peaknuum mnpusHaka. BapuanuoHHBI psii M BapualMOHHAas KpUBas
(B. Horanncen). CBoiicTBa MOAH(PUKAITMOHHON N3MEHYHBOCTH.

I'enoTunuueckass uW3MEeHUYMBOCTb. (CBOWCTBA TIE€HOTUIIMYECKOM HW3MEHYMBOCTH. Busl
F€HOTUNNYECKOM N3MEHYMBOCTH: KOMOMHATHUBHASI, MyTallMOHHASI.

Kom0OunatuBHass M3MEHYMBOCTh. Mel03 M MOJIOBOM MpPOLECC — OCHOBAa KOMOMHATHBHOMN
W3MEHUYUBOCTH. POJlb KOMOWHATUBHOW M3MEHYMBOCTU B CO3JaHUH T'€HETUYECKOTO Pa3HOOOpas3us B
npezeiax OJHOro BUA.

MyTtanuoHHass W3MEHYMBOCTh. Buabsl MyTtamuii: TeHHbIE, XPOMOCOMHBIC, TE€HOMHBIEC.
CrnoHTaHHBIE W HWHAYLUUPOBAHHBIE MyTaluu. SfnepHble M LUTOIUIA3MAaTUYECKHE MYTallMH.
CoMarnueckue u 1MoJjoBbie MyTaluu. [IpuarHbl BO3HUKHOBEHUSI MyTalliid. MyTareHsl U UX BIMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTALIMOHHOIO IIpoliecca. 3aKOH TOMOJIOTMYECKUX pSAIOB B
HacnencTBeHHoW n3menunBocty (H.M. BaBuiioB). BHesinepHas ©3MEeHUMBOCTh U HACJI€ACTBEHHOCTD.

OnuceHemuxa u SNUSEHOMUKA, PONb dNUSEHEMUYEeCKUX (GAaKmopos 6 HACIe008aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpannn

Iloprpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuiel  u cxembl: «Buabsl  u3MeHuuBOCTH», «MoaudukaonHas HW3MEHYUBOCTDY,
«KoMmOuHaTiBHAs M3MEHUUBOCTHY, «Meio3y, «OmnonorBopeHue», «l eHerndyeckue 3aboseBaHUS
yenoBekay, « Buasl myranuin.

OOopynoBaHue: )KUBbIE M TrepOapHble OSK3EMIULSIPbl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaboparopHnasi padora «VccnenoBanue 3aKOHOMEPHOCTEN MOAU(PHUKAITIOHHOM
W3MEHUYHUBOCTH. [ocTpoeHrEe BapHaIMOHHOTO PsAJla U BApHAIMOHHON KPUBOID».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENaparax).

Tema 14. I'eneTnka yejioBeka

Kapuotun yenoseka. MexyHapoaHasi mporpaMmma MUCCIeI0BaHHs TeHOMa YyeslioBeKa. MeTo bl
W3y4eHUsT TEeHETUKH  YEJIOBEKA:  TI'eHEaJOTWYECKUi,  OJNM3HEIOBBIA,  IIMTOT€HETUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUN,  MOJEKYIspHO-reHeTuyeckuil.  COBpEMEHHOE  OIpeiesieHHe
TE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHHWPOBAHWE, T€HOTUIIMPOBAHUE, B TOM uucie ¢ nomombio [TIP-
aHanu3a. HacnencTBeHHble 3a0o0NieBaHUs ueloBeKa. | €HHbIe M XPOMOCOMHBIE OOJIE3HHM YeJOBeKa.
Bonesnn ¢ HaciencTBEHHOW MPENPacHoIOKEHHOCThIO. 3HAYCHHUE MEIUIIMHCKOW TEHETUKH B
MPEeIOTBPALICHUN U JICYCHHH TEeHETUYeCKUX 3a0oieBaHHil dYenoBeka. MeauKo-TeHEeTHYeCKoe
KOHCYNbTHpOBaHHe. CTBOJIOBBIE KIIETKH. [IOHSATHE «TE€HETHYECKOTO Tpy3ay. DTHUYECKHUE aCHEKThI
UCCIIETOBAaHHUM B 00JIACTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue (GakTOphl TOBBIIMIEHHOW YYBCTBUTEJIHHOCTH YeJIOBEKAa K (PU3HUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTrueckas npeapacrnoioKeHHOCTh Yel0BeKa
K MTaTOJIOTHSIM.

JleMoOHCTpPaLun

Tabmuubl u cxemsl: «Kapuotun uenoBeka», «MeTOAbl H3y4eHUS TEHETUKU YEIOBEKay,
«['enernueckue 3a00I€BaHUS YEITOBEKAY.

IIpakTnyeckas padora «CocTaBlieHHE U aHATIU3 POJIOCIOBHOY.

Tema 15. Cesiekuusi opraHu3MoB




Jlomectukanusa U celeKkuMs. 3apoKJIEHUE CENeKUMH U JoMecTHKanuu. Ydenue H.
. BaBunosa o lleHTpax mpoucxokIeHUsI 1 MHOTOOOpa3ust KyJbTYPHBIX pacTeHHuil. Posb cenekiuu B
CO3/IaHUU COPTOB PACTEHHM M MOpOA KUBOTHBIX. COpT, MOpOAA, IITaMM. 3aKOH I'OMOJIOTHYECKUX
PSAI0B B HaciencTBeHHOM n3menunBocty H. M. BaBuiosa, ero 3naueHue /i CeIeKIIMOHHON paboThI.

MeTtonbl ceneKIMOoHHOM padoThl. VcKyccTBEHHBIM OTOOp: MAacCOBBIM M MHIMBUIYaIbHBIM.
Otanbl KOMOMHAIMOHHOW cejekuuu. VcrmplTaHue mnpousBoAMTENed IO MOTOMCTBY. OTOOp 1m0
TCHOTHITY C MOMOIIBIO OLIEHKH (PEHOTHIIA MTOTOMCTBA U OTOOp MO T'CHOTHILY C IOMOUIBIO aHAJIN3a
JIHK.

HckycCTBeHHBIH MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboTel. PaamanuoHHBIA U
XUMHUYECKUI MyTareHe3 Kak MCTOYHHUK MyTallUui y KyJIbTypHbIX (hopMm opranusmos. Mcnonb3oBanue
TCHOMHOTO pEIaKTUPOBAaHUS M MeTOoZ0B pekoMOmHaHTHBIX JIHK 11 momydeHMs HCXOAHOTO
Marepuana JUisl CeJeKLUN.

[lonyyenne  monumiouzoB.  BHyrpuBumoBas  rubpuamsamus.  briuszkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpermuBaHue, uiu ayropunuur. ['erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuumu. OtmanéHnas rudpuamzanusi. [Ipeomonenue
Oecrioiuss MEXBUIOBBIX THOPUIOB. JOCTHXKEHUS CENEeKIMH PACTEHUH M >KUBOTHBIX. «3enéHast
Dpesonioyusy.

CoxpaHeHHE U H3yYEHUE T'E€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHN M HUX JAUKUX
poauyei Juisi co3JaHUsl HOBBIX COPTOB M TMOPHAOB CEJIbCKOXO3SHUCTBEHHBIX KYJIBTYp. M3yuenue,
COXpaHeHue U YNpaeleHue 2eHeMmudecKUMU pecypcami CenbCKOXO3AUCMBEHHBIX U NPOMbICI0GbIX
HCUBOMHBIX 8 YETIAX YIYUULeHUS CYUECMBYIOWUX U CO30AHUSl HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM
yycine ¢ HNpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoell U
NepCneKmueHbIX MeXHOLOSU.

JdeMoHcTpannn

Iloprpersr: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpauenko, b.
JI. Actaypos, H. bopnoyr, JI. K. benses.

Tabmauiel U cxeMbl: «LIeHTpbl MPOUCXOXKIACHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHHII,
«3aKOH TOMOJIOTMYECKUX PSI0B B HACIEJCTBEHHOW M3MEHUYMBOCTH», «MeToabl cenexkuuny,
«Otnanénnas rubpuanzanusy, «MyTtareHes3».

Jladoparopnasi pabora «/3yueHue cOpTOB KYJIbTYPHBIX PAaCTEHUU W TIOPOJA JOMAIITHHUX
KUBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUIN.

Ikekypeust KOCHOBHBIE METO/AbI U JOCTH)KEHUS CEJIeKIUU pPACTEHUN M >KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOMCIBITATENbHBI YYacTOK, B TEIUIMYHOE
XO035IICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOrHsI H CHHTeTHYeCKasi 0Mo10Tus

OOBEKTHI, HCIOIb3yeMble B OHOTEXHOJOTHUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYpHI,
MUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaaulinoHHass OMOTEXHOJIOTHS: XIe0oneueHue, moIydyeHue
KHCJIIOMOJIOYHBIX  TIPOJYKTOB,  BUHOJAENHE.  MUKPOOHMOJOTHYECKUNH  CHHTE3. OOBeKTHI

MHUKPOOHOIOTHYeCKUX TexHomoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMH M HMHCTPYMEHTOB  LI€JICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C ILIEJIBIO MOJIY4YEHHUs] OPraHU3MOB U UX KOMIIOHEHTOB, COAEpKAIUX HE
BCTpEYaloIIUecs B IpUpoJie ONOCUHTETUYECKUE ITyTH.

Knerounas uHxeHepus. MeTonabl KyJabTypbl KJIETOK M TKaHEH pPACTEHUH M JKUBOTHBIX.
KpuobGanku. Comartuueckass rubpuauzanus W coMaThdeckuid smOpuorenes. Mcmonb3oBaHue
raljiouZioB B CEIEKUUU pacTeHUl. [lonyuenue MOHOKIOHANbHbLIX aumumen. Hcnonvzoeanue
MOHOKIOHANbHLIX U NOJIUKIOHANbHLIX aHnmumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE.
PexkoHcTpyklMg —AWLIEKIETOK M KJIOHMPOBAaHME >KMBOTHBIX. MeToA TpaHCIUIaHTaUU — sAep
KIIETOK. TexHonocuu 0300po6neHus, KyIbmMUsUpoOBanus U MUKPOKIOHAIbHO20 —PAIMHONCEHUs.
CeNbCKOXO3AUCBEHHBIX KYIbMYP.



XpOMOCOMHAasi U TI'eHHas WHXKeHepUs. VICKyCCTBEHHBI CHHTE3 I'€Ha U KOHCTPYHPOBAHHUE
pekomOuHanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHKEHHS W TEPCIIEKTHBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUYECKHE U STHUECKUE MPOOIIEMbl TEHHOW MH)KEHEPUH.

Menunuackue OmorexHosioruu. IloctreHoMmuas 1udpoBas menununa. [II[P-muarnocruka.
MeTa0o0MHBIN aHaIN3, TEHOLICHTPUYECKUI aHaIu3 [IPOTeOMa Y€JI0BEKa AJIs OLIEHKU COCTOSIHUS €ro
310poBbs. Vcronb30BaHHE CTBOJIOBBIX KIETOK. TaprerHas Tepamus paka. 3D-OuomHxeHepus Ais
pa3paboTku (QyHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TE€XHOJIOTHH, CO3AaHUSI KOMILJICKCHBIX TKaHEH
COYETAHMEM TEXHOJIOTH TpEXMEpPHOro OuompuHTHUHTa U ckaddonguHra A peuieHus 3anad
MEPCOHAIM3UPOBAHHON MEIUIMHBI.

Coznlanue BEKTOPHBIX BaKIMH C IeJbl0 OoOecreyeHus: KOMOMHMPOBAaHHOW 3alllUThl OT
Bo30yauteneii OPBU, ycraHoBieHHE MOJEKYJISPHBIX MeXaHU3MOB (QyHKImonupoBanus PHK-
COJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YeIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabaunel u cxemsl: «Mcnoap30BaHne MUKPOOPTaHU3MOB B MTPOMBIIIJICHHOM MPOU3BOJACTBEY,
«Knerounas nuHxxeHepus», «I eHHast UHKEHEPUS».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «lloayyeHrne MOJIOYHOKHUCIBIX IPOIYKTOBY.

Ikekypeusi «bHOTEXHOJIOTUS — BaKHEWIIash MPOU3BOAMTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UH

HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUS

B crpykType JNHMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMbI MO OHOJIOTMH BBIJICICHBI
CJIEYIOIIME COCTaBISIONINE: OCO3HAHNE O0YUYaIOIIMMUCS POCCUICKOM TpaskJaHCKOW MIEHTUYHOCTH
— TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSATEILHOCTH M CAMOOIPEACIICHUIO, Haluyue MoOmusayuu K
o0yueHUI0 OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [[EHHOCTEH U MCTOPUUYECKUX TPAJUIMA pa3BUTHUS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb
U cnocobHocms 00YJarOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH JACSATEIHHOCTU IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMHU, IPUCYIIUMU CUCTEME OHOJIOTUYECKOTO o0Opa3oBaHus, Haluuue
npasoCco3HaHUsL YKOJIOTHUECKON KYIBTYPBI, CHOCOOHOCMU CMABUMb IETA W CTPOUTH KU3HCHHBIC
TUTaHBbL.

JIMYHOCTHBIE PE3YJIbTATHBI

JInuyHoCTHBIE pe3yJIbTAThl OCBOSHHS MPOTrpaMMbl MO OHOJOTHH JTOCTUTAIOTCS B €IUHCTBE
yq€6HOﬁ U BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TpaduIUOHHBIMHA pOCCHﬁCKHMH
COLIMOKYIbTYPHBIMH, HCTOPHYECKHMMH U JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMHU, MPHHSITHIMU B
oOlecTBe TMpaBUJIaMHU W HOPMaMM TIOBEJEHUS W CIOCOOCTBYIOT TMpOIeccaM CaMOTO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHUS, DPA3BUTHS BHYTPEHHEW MO3UIMHM JUYHOCTH, MATPUOTH3MA H
YBaXXEHUS K 3aKOHY M IIPaBOIIOPANKY, YEIOBEKY Tpyda U CTaplIeMy IIOKOJIEHUIO, B3aHMHOIO
yYBa)KEHHUS, OEPEKHOTO OTHOLIECHUS K KYIbTYPHOMY HACIEAMIO M TPATUIUSM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepannu, NpUpoae U OKPYKAIOIIEH cpeie.

JIndHOCTHBIE pPe3ylbTaThl OCBOCHHUS Y4eOHOTro mpeameTa «bUONOTHS» HOKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIUEN TUYHOCTH, CHCTEMOM IEHHOCTHBIX OpPHEHTAllUd, TO3UTUBHBIX BHYTPEHHUX YOEXKIIECHUH,
COOTBCTCTBYIOIIUX TPAAUIITMOHHBIM LHECHHOCTAM pOCCHﬁCKOFO o6mecma, PaCIMpCHUEC KU3HCHHOT'O
OMbITa U OIbITA JAESITEIIBHOCTA B MPOLIECCE pPeaM3allid OCHOBHBIX HANpPaBJICHUM BOCIHUTATEIbHOMN
JCATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

chOpMUPOBAHHOCTh  TPAXKITAHCKOW  TMO3MIIMK  OOydYaromerocs Kak  aKTUBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIEeCTBA;

OCO3HAaHHUE CBOUX KOHCTUTYUOHMOHHBIX TIIpaB H O6fl3aHHOCTeI\/’I, YBAXCHUEC 3aKOHaA U
MIPABOIIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM AESITENbHOCTHU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOIOTHYECKUX YKCIIEPUMEHTOB;



CHOCOOHOCTH OTPENeNATh COOCTBEHHYIO MO3ULIUIO [0 OTHOLICHHUIO K SIBICHUSM COBPEMEHHON
JKM3HHU U O0BACHATH €€;

YMEHHE YYUTHIBATh B CBOUX JICUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JOJIeH ¢ pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU U COI[HAJIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENbHBIX U MCCIEA0BATEIbCKUX 3a/1ay, YBAKHUTEILHOTO OTHOLIEHHUS! K MHEHHUIO ONIIOHEHTOB
pu 00CYXKIEHUH CITIOPHBIX BOIPOCOB OMOJIIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOTO0 BOCTIMTAHUS

c(OpPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HMJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepea PoinHoM, ropIocTh 3a CBOM Kpail, cBor0 Poauny,
CBOM S3BIK U KYJIBTYPY, IPOIILJIOE U HACTOsIIee MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEAUIO U MAMATHUKAM MPUPOIbBI, TOCTHKECHUIM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYAE;

CHOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJIICHHE M pa3BUTHE OMOJIOTHH,
MMOHUMAaHUS 3Ha4Y€HHUsl OMOJIOTUU B MO3HAHUH 3aKOHOB MPUPObI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO
o01ecTBa;

ujeiHas yoe:xx IEHHOCTh, TOTOBHOCTD K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, ITUYECKOTO TOBECHHUS;

CHOCOOHOCTh OLIGHUBATh CUTYallMIO0 W NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAUTENSM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSATHS LIEHHOCTEW CeMEHON ®U3HU B COOTBETCTBUH C TPaJIULIMsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOIICHHWE K MHUpPY, BKIIOYash ACTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIICHUH;

MOHMMAaHHE HMOIMOHAIIBHOTO BO3/IEHCTBUS KUBOM MPUPO/IBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIDOKEHHIO B PAa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE MPOSBISTH
KayecTBa TBOPUECKOM JTMUHOCTH;

5) pusuueckoro BocnuTanusi, GOPMUPOBAHUS KYJIbTYPHI 310POBbSI U IMOLHOHAIBHOT0
Os1aromosty4ms:

MOHUMAaHWE W pealu3alus 30pOBOro M 0e30MacHOro oOpasza >KM3HHU (3I0pOBOE MHUTAHUE,
COONMIOICHNE TUTHEHUYECKUX MPaBUI W HOPM, COANaHCHUPOBAHHBIM PEKUM 3aHATHI U OTIbIXA,
perynsipHasi (puznyeckasi akTHBHOCTb), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHHS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

MOHMMAaHHE IIEHHOCTH MPAaBHJI WHAMBHIYATBHOTO U KOJUIEKTUBHOTO 0€301acHOTO TIOBEICHHUS
B CUTYallUsX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HHU JIOJIEH;

OCO3HAHHME TMOCTEICTBUI M HENpPUATHS BpPEAHBIX NpPUBBIUEK (YMOTpPeOJICHUs AIKOTOJS,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPYZY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYI0JII00HeE;

TOTOBHOCTh K aKTHBHOW JIEATEIHHOCTH TEXHOJOTHYECKOW W COIUAILHOW HAIpaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TITAHUPOBATH U CAMOCTOSTENILHO BBIMOIHSTH TAKYIO €SI TETbHOCTD;

WHTEpPEC K pPa3NU4HbIM cdepam mpodeccHOHATBHON AeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OyaymIeil npodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa30BaHUIO Ha MPOTSKEHUU Bceei
KU3HU;

7) 3KOJIOrM4eCKOro BOCIIUTAHMA:



IKOJIOTMYECKU IIeTIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY JKM3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOH KYIbTYphl: TPHUOOpPETEHHE OIbITa TUIAHHPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX IOCJIEACTBUN ISl OKPYXKAIOLIEN CPebl;

OCO3HaHHUE TJI00aTBLHOTO XapaKTepa YKOJOTUISCKUX MPOOJIEM U IyTel UX PEIICHUS;

CIIOCOOHOCTH MCIOJIB30BaTh MPHUOOPETaeMbIe MPU M3YUEHUH OUOJIOTUU 3HAHMS U YMEHUS NPU
penieHny mpoOJeM, CBS3aHHBIX C PAIMOHATIBHBIM IMPUPOIOIOIB30BaHUEM (COOIIOCHHE TPaBUI
MOBEJICHUSI B MPUPOJE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHUS B SKOCUCTEMAX, OXpaHy BHUJOB,
IKocucTeM, Orochepsl);

AKTHUBHOE HENPUIATHE ACUCTBUMN, IPUHOCSIIMX BPEJ OKPYKAOIIEH NPUPOJTHOU Cpeie, YMEHUE
MIPOTHO3UPOBATh HEOIArONMPUATHBIC 3KOJOTUYECKHE MOCICICTBUS MPEANPHHIMACMBIX JEHCTBUN H
MpEeAOTBpALIATh UX;

HaJU4Me Pa3BUTOrO JKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpbl, OIBITA
NESATEIbHOCTH  3KOJIOTMYECKOW  HAIlpaBICHHOCTH, YMEHHA  PYKOBOJACTBOBAaTbCS HMMH B
[03HABATEJIbHOM, KOMMYHHMKATHBHOW M COLMAJIbHOM IPAKTUKE, TOTOBHOCTHM K Y4YacTHIO B
MPAKTUYECKOU JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) IeHHOCTH HAYYHOT0 TO3HAHMSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEIILCKOW KYJIBTYPhl KaK CPEJCTBAa B3aUMOJCHCTBUS
MEXy JIFOJIbMU U IO3HAHUSI MUDAa;

MOHMMAaHUE CHCHU(PUKKA OWOJIOTMH KaK HayKH, OCO3HaHHWs e€ poiu B (POpMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUIECHUS, CO3JaHUU ILIEIOCTHOTO IMpEACTaBICHHs 00 OKpY>KaroleM
MHpE KaK O €IMHCTBE MPHUPO/IbI, YEIOBEKA U 00IIECTBA, B MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN 1
pelieHruy mpodiieM COXPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOeXAEHHOCT, B 3HAUYMMOCTH OWMOJOTHH Ui COBPEMEHHOW UMBUIM3AIUMU: OOECIeueHUs
HOBOTO YpOBHS PAa3BUTHS MEAMIIMHBI, CO3JaHUE TEPCIEKTUBHBIX OUOTEXHOJOTUM, CIOCOOHBIX
pelath pecypcHble MpoOJieMbl Pa3BUTHs UYEIOBEYECTBA, MOMCKA IMYTEH BBIXOJA U3 TVIOOATBHBIX
9KOJIOTUYECKUX TPoOJeM M OoOecredeHus mepexoja K YCTOWYMBOMY Pa3BUTHIO, PAllMOHATHHOMY
MCIOJIb30BaHUIO MIPUPOJIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OMOJOTHYECKMX 3HAHUN B LENSAX TOBBIIMICHUS OOIICH
KYIbTYPbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOW 4YacTu (PYHKIIMOHAIBHOMI
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

MNOHUMAHUE CYIIHOCTH METOJIOB II03HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HWCIIOJIb30BaTh TOJy4aeMble 3HAHHUS JUIsl aHaiu3a U OOBSCHEHUS SBJICHUI
OKPY)XaIOIIeT0 MHUpPAa U MPOUCXONAIMX B HEM HW3MEHEHUH, YMEHHE [enaTb OOOCHOBaHHBIE
3aKJTIOYEHHUS] HA OCHOBE HAYUYHBIX (DaKTOB M UMEIOIIUXCS JAaHHBIX C IEJIbIO TIOJYYEHUSI JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIFHO UCIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JIJIsl pEIIeHUs MpooiieM
B peaIbHBIX KU3HEHHBIX CUTYalIUSIX;

OCO3HAHUE I[EHHOCTH HAYYHOM JEATETbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO H
HCCIIEA0BATENIbCKYIO A TENbHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIONYYEHUIO HOBBIX 3HAHWA TIO OHOJOTUM B COOTBETCTBUU C IKU3HEHHBIMH
MOTPEOHOCTAMHU.

METANPEAMETHBLIE PE3YJIbTATHBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHMSI y4deOHOTOo mpeameTa «buoyiorus» BKIIOYAIOT:
3HaYUMBbIe AN (QOPMUPOBAHMSI ~ MHUPOBO33PEHUS  OOYHYAIONMIMXCS — MEXAHCIMILTUHAPHBIE
(MexxmpenMeTHbIe) O0IeHayIHbIE MOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOW KapTHHBI MUpPA U
crenu(uKy METOJO0B MO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HaykaX (BEIIeCTBO, DHEprus,
SIBJICHHE, TPOIECC, CUCTEMA, HAyYHBIN (haKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIeIOBaHNe, HaONIoJIeHHWe, H3MEpEeHHe, JIKCIEPUMEHT W JApPYrue); YHUBEpCalbHbIE Y4eOHBIE



neicTBus (MIO3HABaTeIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), oOecnieunBaromue GopmupoBanme
(YHKIIMOHATBFHOM T'PAaMOTHOCTH M COIMAIBHOW KOMIIETEHIIMHM OOyYaloIMUXCs, CIHOCOOHOCTh
00yJaromuXcsi UCIOJIb30BaTh OCBOCHHBIC MEXAMCIHUILTUHAPHBIE, MHUPOBO33PEHUYCCKUE 3HAHUS H
YHHUBEpcaJbHbIe yueOHbIE IeUCTBUS B MO3HABATEIHHON U COIUAIBHOMN MPAKTHKE.

B pesynprare wu3ydeHus OHMOJOTMM Ha YPOBHE CpEAHEro o0mero oOpa3oBaHHA Yy
oOyuatomerocsi OyayT cQOpMUpPOBaHBI I[O3HABaTEIbHBIC YHUBEpCAJbHbIE YydeOHbIE MAEHCTBUS,
KOMMYHHKATHUBHBIC YHUBEpPCAIbHbIC Y4eOHBIC NEHCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC YUcOHBIC
NeNCTBUS, COBMECTHASI IEATEIBHOCTD.

MeranpenmMeTHble pe3yJbTaThl OCBOEHHUS TMPOTPaMMBbl CpPETHEro o0Iiero oOpa3zoBaHUs
JOJKHBI OTPaKaTh:

OBgi1ajieHHe YHUBEPCAJIBHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJTUPOBATh W AKTyaIM3UPOBaTh MPOOJIEMYy, paccMaTrpuBaTh e€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUI MPHUEMBI JJOTUYECKOTO MBINUICHUS (aHAIM3a, CUHTE3a,
CpaBHEHUs, KiIaccu(UKaIuu, 0000IIEeHNs), pACKPbIBATh CMBICIT OMOJIOTUYECKUX TMOHATHH (BBIACISITH
WX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHSATHSIMHU );

OTpeAeNaTh LN JeATEIbHOCTH, 3a/aBas IapamMeTpbl U KPUTEPUM UX JOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTATHI ICATEIHLHOCTH C IIOCTABICHHBIMHU IIEIISIMU;

UCIIONIb30BaTh OWOJNIOrMYECKUE TOHATUS [N OObsICHEHHUS (AKTOB M SBICHUN >KUBOUN
TIPUPOJIBI;

CTPOUTH JOTHYECKHE PACCYKICHUsS (MHAYKTUBHBIC, AETyKTUBHBIC, 110 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYIHpPOBATH BBIBOJBI H
3aKJIIOYEHUS;

MPUMEHSITh CXCMHO-MOJICIbHBIC CpPEACTBA IS TIPEJCTABIICHUS CYIISCTBEHHBIX CBSI3eH U
OTHOIICHUH B H3Yy4aeMbIX OMOJOTMUYECKHX OOBEKTaX, a TakKe MPOTUBOPEUUMH pa3HOTO poa,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MaTePHAIBHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3yJIbTATOB IICIISAM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITETbHOCTH;

KOOPJIMHHUPOBATh M BBHIMOJIHATH pabOTy B  YCIOBHSIX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEI0BATEILCKHE IeHCTBHS:

BJIQJICTh HABBIKAMHU Yy4YeOHO-UCCIICJIOBATEILCKON W TMPOCKTHOW JCSITEILHOCTH, HABBIKAMHU
pasperieHusi mpoOyeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IOMCKY METOJIOB
pEIIeHUs TPAKTUIECKUX 3a/1a49, IPUMEHEHUIO Pa3IMYHbBIX METOJIOB IO3HAHUS;

UCIIONIb30BaTh PAa3IMYHbIe BHJbI JIEATEIHHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
HWHTEPIIPETAIMH, MPEOOPa30BaHUI0O W TMPUMCHCHHIO B YYCOHBIX CHUTYallHsSX, B TOM YHCIE TPH
CO3/IaHUU Y4EOHBIX U COIMANBHBIX MPOEKTOB;

dbopMUPOBaTh HAYYHBIM THI MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOUYCBBIMH
MOHATHSIMH M METOJIaMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3a7ayll B 0Opa30BATENBbHON NEATEIBHOCTH H
KU3HEHHBIX CUTYaIIHIX;

BBISBJISITh IPUYHHHO-CIICACTBCHHBIE CBSI3M M aKTyaJHU3WPOBATh 33J1ady, BBIIBUTATh THIIOTE3Y
e€ pelIeHus, HaXOUTh apTYMEHTHI JJIs JOKa3aTelIbCTBAa CBOMX YTBEPKACHHM, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PEIICHUS;

AQHAIM3UPOBATH TMOJYUYCHHBIE B XOJ€ PELICHUS 3a/ladll Pe3yabTaThl, KPUTUYECKU OICHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

OCYIIECTBIIATh IICJICHANIPABIICHHBIM IMOMCK TIEpEHOCAa CPEJCTB M CIIOCOOOB JICHCTBUS B
npoecCHoHANBHYIO Cpeny;



yMETh  NEpPEeHOCUTh 3HAaHMA B  [O3HABATEIbHY0 M  TPAKTHYECKyI0  0oOjacTu
KU3HEACATEILHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC WJAEW, NpeAaraTb OPHIHHAIBHBIC MOAXOIbl M PEIICHHS, CTaBHUTh
npoOJIeMBI B 33J]a4H, TOIYCKAIOIINE aJbTEePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3NUYHBIX HCTOYHUKAX HH(pOpMaruu (TeKcTe y4eOHOro mocoous,
HAYYHO-TIONYJIAPHOM JUTEpaType, OHMOJIOTHUECKHX CIIOBAPSIX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax pnaHHbIX, B VHTepHere), aHanM3MpoBaTh HH(DOPMAIMIO pPA3NIUYHBIX BHUIOB U (opm
NPEeACTaBICHUS, KPUTHYECKU OLCHUBAThH €€ JOCTOBEPHOCTh U HEPOTUBOPEYHBOCTD;

dopMynHupoBaTh 3ampochkl M MPHUMEHSATh pPAa3JIMYHbIE METOAbl NpU TOUCKE U oTOOpe
Ononorunyeckoi nHGpopManru, HeOOXOJUMOMH IS BBIIOJHEHUS YI€OHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIONb30BaHUA HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJIB30BAHMS PA3IMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTHMAJbHYIO (OpPMY TMpEACTaBICHUS OWOIOTHYECKOM
nHpopManuu (cxemsl, rpauKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayeCTBE CpEACTBA Npu padoTe ¢ OHOIOrMYecKoin
uHpOpMaIMeil: NPUMEHATh XUMHYECKHE, (U3UUECKHEe M MaTeMaTHYeCKHe 3HAKH M CHMBOJBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIIOJIB30BaTh M IPeoOpa3oBHIBATh  3HAKOBO-
CHMBOJIMUECKHE CPEJICTBA HATJISHOCTH;

BJAJE€Th HABBIKAMHM pACIO3HABAaHUS M 3aIIUTHl  WHpOpManuu, HWHPOPMAIMOHHON
0€301acHOCTH JINYHOCTH.

OBiajileHNe YHUBEPCAILHBIMA KOMMYHHKATHBHBIMY JI€iiCTBUSIMH:

1) obmenmne:

OCYILIECTBIIATH KOMMYHHKAIIUH BO BCeX cepax JKM3HH, aKTHBHO Y4aCTBOBATh B JAUATIOTE HIIH
JIUCKYCCHU M0 CYIIECTBY 00CYXIaeMoii TeMbl (yMEHHE 331aBaTh BOIPOCHI, BHICKA3bIBATH CYXICHHS
OTHOCHUTCJIBHO BBbIIIOJTHCHUA HpeﬂﬂaraeMOﬁ 3aa4i, Y4YUTbIBATb HHTCPEChl U COTJIACOBAHHOCTDH
HO3UIUIA IPYrUX YYACTHUKOB THAIIOTa HIIH JUCKYCCHUH);

pacro3HaBaTh HeBEpOAIbHBIC CPEACTBA OOMICHHS, IIOHUMATh 3HAYCHUE COI[HATBHBIX 3HAKOB,
HPEINOCHUIOK BO3HHKHOBEHHSI KOH()IMKTHBIX CHUTYalUil, YMETh CMSr4aTh KOH(IMKTBI U BECTH
IePETOBOPBL;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMHU OOLICHUS W B3aWMOJCIHCTBHS, MOHMMATh HAMEPEHHUS
IPYTUX JIIOJICH, TPOSBISATH YBKUTEIHLHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOU Qopme
(bOpMyIHUpPOBATH CBOM BO3PAKCHUS;

paSBépHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCITIOJIb30BAHUEM SA3BIKOBBIX CPCACTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHUMaTh M HCIHOJb30BATh IMPEUMYIIECTBA KOMAHIHOM M WHAMBHUIYaIbHOH pabOTHl mpu
pelieHnn Ouosorndyeckoi mnpoOsaemMbl, 0OOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHMsI TPYIIOBBIX
(dbopM B3aMMOAEHUCTBUS NPH peIIeHUH yueOHO 3a1aun;

BbIOMpaTh TEMaTUKy U METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

NPUHUMATH 11€JI1 COBMECTHOM JEsTeIbHOCTH, OPTaHW30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS
10 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JEHCTBUM, paCIPEAENATh POJIM ¢ YUETOM MHEHUN YYaCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHOU paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKAOT0 YYaCTHHKA KOMaH[bl B OOIIMNA pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHWBAaTh HJEH C MO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATETMYECKOE MMOBEJECHUE B PA3JINYHBIX CUTYALUAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.



OBJajieHNe YHUBEPCATBLHBIMH PEryJISTHBHBIMY € CTBUSIMHU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBJICHUS MPOOJIEM U MX PEIICHHS B )KU3HECHHBIX
Y Yy9eOHBIX CUTYalusX;

BBIOMpATh Ha OCHOBE OMOJIOrMYECKUX 3HAHHM II€JICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOHMX
JOCUCTBHAX W TIOCTYNKaX IO OTHOIICHWIO K JKUBOW IPHPOJIE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPYKAIOLIHX;

CaMOCTOSATENIFHO OCYILECTBIISTH I103HABATEIBHYIO JESTENbHOCTD, BBISBIATH IMPOOJIEMBI,
CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIC 3aJaull B 00Pa30BATEIBHOIN JNESATEIBHOCTH M JKU3HEHHBIX
CHUTYaIHSIX;

CaMOCTOSITENIFHO COCTABIIATh IUIAH peIIeHHs] MpoOJIeMbl C y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEIOYTECHHIA;

JIaBaTh OIICHKY HOBBIM CHTYallUsIM;

pacCIIMPATH paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBaTh (DOPMHUPOBAHUIO WU TPOSBICHUIO HIMPOKOW IPYIUIMH B PA3HBIX OOJIACTIX
3HAHMH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBI YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalWsM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTH, OIICHHBATH
COOTBETCTBHE PE3YIHTATOB LIEISIM;

BJIaZICTh HaBBIKAMU ITO3HABATEIbHOW pedieKcHn Kak OCO3HAHUS COBEPLIAEMBIX NCHCTBHHA U
MBICTHTEIBHBIX MPOIECCOB, MX PE3yIbTATOB M OCHOBAHWH, MCIIOIB30BATh MPUEMBI peICKCHH IS
OLICHKH CHTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIKEHHIO;

NPUHUMATh MOTUBBI M API'YMEHTBI IPYTUX IPU aHAIN3E PE3yIbTaTOB AESTEIbHOCTH;

3) npuHsiTHE CeOs M APYIHX:

NpUHUMATh ce0s1, MOHUMasl CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIbTaTOB JICSTEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

pa3BHBATh CIIOCOOHOCTH TOHMMATh MUP C MO3HUILIUH APYroTo YeJIOBeKa.

INMPEIMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ynbTaThl OCBOEHHUS COAEp)KaHUS YydeOHoro mnpenmera «buomorus» Ha
yray0néHHOM YpOBHE OPHUEHTHPOBAHBI Ha o0ecrnieueHue pouUIBLHOTO
o0y4yeHus oOyuatomuxcst 6uongorud. OHU BKIIOYAIOT: crneuupuyeckue s OUOJIOTHM HaydHbIE
3HAHUSA, YMEHHUS U CIOCOOBI JEHCTBUI MO OCBOEHMIO, MHTEPIPETALUU U MPEOOPa30BAHUIO 3HAHUM,
BUJIBI JIETELHOCTH MO TOJIYYEHUIO HOBBIX 3HAHUN M MX NMPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX, a
TaKXe B PEAJIbHBIX JKU3HEHHBIX CUTYyalUsX.

[TpenmerHble pe3yabTaThl OCBOEHUs ydyeOHOro mnpeamera «buomnorus» B 10 knacce NOMKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe M pOJM OMOJOTMH B CHUCTEME E€CTECTBEHHBIX HayK, B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, B MO3HAHUM 3aKOHOB NMPHUPOABI U PEUICHUH
npobJeM palMoHAIBFHOTO MPUPOAONOIL30BAHUSA, O BKJIaJ€ POCCUHCKUX U 3apyOekKHBIX YYEHBIX B
pa3BuUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOH OHOJOTMYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
OMOJOrMYecKHe TEPMHHBI W TOHSTHUA (KHU3Hb, KJIETKa, OpraHu3M, MeTaboiu3M, TIOMeocCTas,
CaMOpETYJIALINS, CaMOBOCIPOM3BEAEHHUE, HACIEACTBEHHOCTb, M3MEHYHMBOCTb, POCT U DPa3BUTHE),
ounonornueckune Teopun (kimerounas teopus T. llIBanna, M. llneiinena, P. Bupxosa, xpoMmocoMHas
Teopusi HaciencrBeHHocTu T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IMHOOOpa3Usi MOTOMKOB MEPBOr0 MOKOJIEHUS,



pacIlerIeH s], YUCTOTHI TaMeT, He3aBUCUMOT0 HacneaoBaHus ['. MeHens, TOMOJIOTHUeCKUX PSIIOB B
HacneAcTBeHHOM n3MeHunBocty H. M. BaBuiioBa), mpuHITUIIEI (KOMIIEMEHTAPHOCTH);

BJIQJICHWE OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, HCIOJIB3yeMbIX B OHOJOTHYECKUX
UCCIIETOBAHMIX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHUE BBLICIATH CYHIECTBEHHBIC IMPH3HAKU: BHUPYCOB, KJIETOK IMPOKAPHOT MU JYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHM3MOB, B TOM 4Hclie OakTepHii, rpuboB, pacTeHuw,
KMBOTHBIX M 4YeJIOBEKa, CTPOEHHUS OPraHOB M CHCTEM OpPraHOB PACTEHUH, >KMBOTHBIX, UYEIIOBEKa,
MIPOLIECCOB JKU3HENIEATEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max PacTeHHi, KHUBOTHBIX U YeNOBEKa,
OMOJIOTMYECKUX IPOIecCCOB: OOMEeHa BemiecTB (MeTaboyiM3M), MpEeBpalleHUs] YHEPTUu, OpoKeHUs,
aBTOTPO(HOIr0 M reTepoTpo(PHOro TUIMOB MUTAHUS, (POTOCHHTE3a M XEeMOCHUHTE3a, MUTO3a, Meilo3a,
raMeToreHesa, 3MOpHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHUS, WHAWBUIYAIBHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, 'eTePO31ca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJIAMHU KICTKH M WX (DYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW U MX (YHKIMSIMH, MEXAYy OpraHaMd M CHUCTEMaMU OPraHoB Y
paACTEeHMIA, )KHBOTHBIX M YEJIOBEKA M UX (PYHKIUSMH, MEXIYy CHCTEMaMH OPTaHOB M UX (PYHKIIUSIMH,
MEXy 3TanaMu oOMEeHa BEIECTB, dTallaMu KJIETOYHOrO LHUKJIA M KU3HEHHBIX IIUKJIOB OPraHU3MOB,
dTaramMu dMOPHUOHAILHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H (HDaKTOpPAMH CPEIIbI
o0uTaHuS;

YMCHHE BBISBIATh OTIWYUTEIBHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM 4YHUCJIC PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY JIJISl I0KA3aTelbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTHUYECKHUX TPYIIIL;

YMEHHUE pemaTh OMOJIOTUYECKHE 3a/1a4H, BBIBISATh NPUYHMHHO-CIIECICTBECHHBIC CBSI3U MEXKIY
UCCIIEyeMbIMU OHOJIOTUYECKUMHU TpOIlecCaMUd W SIBJICHHUSIMM, JENaTh BBIBOABI M IPOTHO3BI Ha
OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOJHATh Ja0OpaTOpHbIE U MpaKTUYeCKHe paboThl, cOOIIOAAaTh MpaBuiIa IMPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMECHHE BBIJIBUTATh THUIOTE3BI, NPOBEPATh WX OKCICPUMCHTAIBHBIMUA  CPEIICTBAMH,
dbopMynupys Ledb UCCIAeA0BaHNUs, aHAIM3UPOBATh MMOJTYYECHHBIE PE3YNIbTAThI U JIEJIaTh BBIBOIBI,

YMEHHE Yy4YacTBOBaTh B Y4eOHO-MCCIIEAOBATENBCKOW paboTe Mo OWOJOTHH, SKOJOTUU U
MEIHIIMHE, TPOBOAMMOI Ha 0a3e NIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJUYHO MPEICTABISTH
MOJTyYCHHBIE PE3YyJIbTAaThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OLIEHWBATh 3TUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEOBAHUI B 00JIACTH OMOJIOTHH U
MEIUIMHBI (KIOHUPOBAaHNE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HANIPABICHHOE U3MEHEHHE TeHOMa |
CO3/1aHH€ TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHME OCYILIECTBIISITh OCO3HAHHBIA BHIOOP Oynyiied mpodeccCHOHATbHOM NEeATENbHOCTH B
obnacTu OMONOTHHU, MEIULIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU, CEIBCKOTO XO3SHCTBA, MUIIEBOM
MPOMBIIIICHHOCTH, YIITyOJISITh TO3HABATENbHBI MHTEPEC, HANpaBIICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOILIEH Mpodeccuu U MPOAOIKEHHE OHOJOrMYecKOoro oOpa3oBaHMsS B OpraHU3aIUAX
cpenHero nmpohecCuOHaIBLHOTO U BHICIIETO 00Pa30BaHUs.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne || HaumeHoBaHUE pa3feiioB U TEM IIPOrpaMMBbl KonnyectBo yacos DIEeKTPOHHBIE
p porp p

n/n Beero|| Kont- ITpaxk- (madposrre)
POJIbHBIE || THYeCKHE o0Opa3oBaTenbHbIC
paboTsl || paboThI peCypChI

bronorus xak Hayka 1 https://edsoo.ru/mr-
biologiya/
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KomnuectBo yacos

Bcero

Konrt-
pOJILHBIC
paboThl

[Tpak-
TUYECKUE
paboThl

DIIEKTPOHHBIE
(uncpoBrie)
oOpa3oBaTebHbIC

pecypcsl

2 JKuBble cucTEeMBI U HX HN3YUYCHHUEC

https://edsoo.ru/mr-

biologiya/

3 Buonorus kierku

https://edsoo.ru/mr-

biologiya/

4 Xumuaeckast opranusanys KJICTKU

10

https://edsoo.ru/mr-

biologiya/

5) Crpoenue u GyHKIUU KICTKU

10

https://edsoo.ru/mr-

biologiya/

6 OOMeH BellecTB U MpeBpalleHrue Y HEPTUH B
KJIETKE

https://edsoo.ru/mr-

biologiya/

7 HacnencrBennast uanopMaryst v peanu3anus
€€ B KIIETKE

https://edsoo.ru/mr-

biologiya/

8 JKu3HEHHBIN TUKIT KJIETKU

https://edsoo.ru/mr-

biologiya/

10 ||Pa3mHOeHUE U pa3BUTHE OPTAHU3MOB

https://edsoo.ru/mr-

biologiya/

11 I'enernka — Hayka O HaCJIEICTBEHHOCTH U
W3MEHYMBOCTH OPTaHU3MOB

https://edsoo.ru/mr-

biologiya/

12 3aKOHOMepHOCTI/I HaCJICACTBCHHOCTHU

https://edsoo.ru/mr-

biologiya/

13  |3akoHOMEpPHOCTH U3MEHYHBOCTH

https://edsoo.ru/mr-

biologiya/

14 ['e”HeTHnka yenoBeka

10

https://edsoo.ru/mr-

biologiya/

15  ||Cenexuusi opraHu3MoB

https://edsoo.ru/mr-

biologiya/

16 buorexHonorusa u cuaTeTHYECKass OMOIOTUA

https://edsoo.ru/mr-

biologiya/

17 PeszepBHOE Bpems

https://edsoo.ru/mr-

biologiya/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonnuectBo yacos ‘ Jara DJIEKTPOHHBIE
/o Beero|[Kout-| Tpax- U3Y4EHHUS QppoBbIE
POJIBH| THUECKHE oOpa3oBaTebHbIC
bI€ paboTsI pecypChbl
pabor
bl

1 |buosorus xak KOMIIJIEKCHAs HAyKa U Kak 1 https://edsoo.ru/mr-
4acTh COBPEMEHHOTO OOIIECTBA biologiya/

2  |PKuBbIe CUCTEMBI U IX CBOMCTBA 1 https://edsoo.ru/mr-

biologiya/

3 ||YpoBHeBas opraHu3aiys KUBbIX CUCTEM 1 https://edsoo.ru/mr-

biologiya/

4 |[Mcropust OTKPBITHS U U3y4EHUS KIETKH. 1 https://edsoo.ru/mr-
Knerounas Teopus biologiya/

5 |MeToasl MONEKYISIPHON U KJIETOYHOMH 1 0.5 https://edsoo.ru/mr-
6uonoruu. [IpakTuyeckas pa6ora biologiya/
«3yueHne MeTo10B KJIETOYHOU OHMOJIOTUI
(xpomarorpadusi, aekTpodopes,
muddepeHranbHoe HeHTpUPyrupoBaHue,

[I1IP)»

6 XUMHYECKUN COCTaB KJIETKU 1 https://edsoo.ru/mr-

biologiya/

7  ||MuHepajabHBIC BEIIECTBA KICTKH, UX 1 https://edsoo.ru/mr-
OHMOJIOrHYECcKasl POITb biologiya/

8 Oprannueckue BeIiecTBa KJIETKH — OCJIKH. 1 0.5 https://edsoo.ru/mr-
JIabopaTtopHas pabora «OOHapyxeHue biologiya/

OEJIKOB C MOMOIIIBIO KaU€CTBEHHBIX
peaKLnii»

9 ||CroiicTBa, knaccupukanus U QyHKIIUN 1 https://edsoo.ru/mr-
OCIIKOB biologiya/

10 ||Opranuueckue BeMeCTBA KICTKH — 1 https://edsoo.ru/mr-
YTJIE€BOIBI biologiya/

11 ||Opranuueckue BemiecTBa KJIETKH — Jaunuabl|| 1 https://edsoo.ru/mr-

biologiya/

12 |HykneunoBsie kucnotsl. JJHK u PHK. 1 0.5 https://edsoo.ru/mr-
JlaGopatopHas pabora «Mccnenosanue biologiya/
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMIHBIX OPTaHU3MOB

13 ||Ctpoenue u pynkuuu ATD. Ipyrue 1 https://edsoo.ru/mr-
Hykineozuarpudocdarer (HTD) biologiya/

|14 HCeKBeHHpOBaHHe JHK. Metoas! reHoMukwy, || 1 H H H Hhttps://edsoo.ru/mr—
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No Tema ypoka KomnuectBo yacos Hara DJIEKTPOHHBIE

n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE

posbH| THYeCKHe oOpa3oBaTenbHbIC
bIe paboTsI peCyperl
pabor
BI
TPAHCKPUIITOMUKHU, IIPOTEOMUKH biologiya/

15 ||Tuns! kierok. IIpokapuornyeckas KieTka 1 https://edsoo.ru/mr-

biologiya/

16 ||CtpoeHue 3yKapuOTHYECKON KIIETKH. 1 0.5 https://edsoo.ru/mr-
[IpakTruyeckas padora «V3ydeHue cBOMCTB biologiya/
KJIETOYHOIN MeMOpaHbI»

17 |[ToBepXHOCTHBI} anmapar KJIeTKH 1 https://edso0.ru/mr-

biologiya/

18 || OxHOMEMOpaHHBIE OPTaHOUIBI KIETKH. 1 0.5 https://edsoo.ru/mr-
[IpakTuyeckas padora «M3yuyeHue biologiya/
JIBYKEHUS [IATOIIa3Mbl B PACTUTEIBHBIX
KJIETKaX»

19 |[TomyaBTOHOMHBIE OPTaHOM/IBI KJICTKH: 1 0.5 https://edso0.ru/mr-
MHUTOXOHJIPHH, TIacTuabl. JlJaboparopHas biologiya/
pabora «lccienoBanue miaa3sMoin3a u
JETUTa3MOJN3a B PACTUTEIIBHBIX KIETKAX)»

20 |[HememOpaHHBIE OPraHOUABI KJICTKU 1 https://edsoo.ru/mr-

biologiya/

21 ||Crpoenue u ¢pyHKIHU sapa 1 https://edsoo.ru/mr-

biologiya/

22 ||CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 1 0.5 https://edsoo.ru/mr-
sykapuot. JlabopaTopHas padora biologiya/
«M3ydyeHue cTpoeHHsI KJIETOK Pa3InYHbIX
OpPTaHU3MOBY

23 ||AccuMunsIys ¥ TUCCUMUIISIINS — JIBE 1 https://edsoo.ru/mr-
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa biologiya/
BemecTB. JlabopaTopHas padora «3yuenue
KaTaJIUTUYECKOI aKTUBHOCTU ()epPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTala3bl)»

24 ||@depMeHTAaTHBHBIN XapaKTep peaKIui 1 0.5 https://edsoo.ru/mr-
KJIETOYHOro MeTabonusma. JlaboparopHas biologiya/
pabota «3ydyenue hpepMEHTaTUBHOTO
paciierieHus epoKCHIa BOJ0po/a B
PACTUTENLHBIX M KUBOTHBIX KIIETKAaX)

25 ||ABTOoTpO(HBEII THIT 0OMEHa BEIIECTB 1 https://edsoo.ru/mr-

biologiya/

26 | PorocunTe3 1 https://edsoo.ru/mr-

biologiya/
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No Tema ypoka KomnuectBo yacos Hara DJIEKTPOHHBIE

n/n Beero|[Kont-| Ilpax- || M3ydeHns || undposbie

posbH| THYeCKHe oOpa3oBaTebHbIC
bIe paboTsI pecypChbl
pabor
BI

27 ||[Xemocunrtes. JlabopaTopHas pabota 1 0.5 https://edsoo.ru/mr-
«CpaBHeHHe IpoIeccos (OTOCHHTESA U biologiya/
XEMOCHHTE32)

28 ||AHa’pobHbIe OpraHu3Mbl. Buabl 6poxxeHus. 1 https://edsoo.ru/mr-
JlabGopaTtopHas pabora «CpaBHEHHE biologiya/
MIPOLIECCOB OPOKEHUS ¥ TBIXAHUS

29 ||A»poOHbIe OpraHU3MBbL. DTaIbl 1 https://eds00.ru/mr-
SHEPTeTUYECKOro OOMeHa biologiya/

30 | Dueprus MeMOpaHHOTrO IpaJueHTa 1 https://edsoo.ru/mr-
npoTtoHoB. Cunte3 AT®: paGora NpoTOHHOI biologiya/
AT®-cunTazsl

31 |Peakuum MaTpuyHOTO CHHTE3a 1 https://edsoo.ru/mr-

biologiya/

32 ||[Tpanckpuniust — marpudsbii cuaTe3 PHK 1 https://edsoo.ru/mr-

biologiya/

33 | Tpancnsius u e€ Tansl 1 https://edsoo.ru/mr-

biologiya/

34 |Konuposanue aMuHOKHCIOT. Poib pubocom | 1 https://edsoo.ru/mr-
B OmocuHTe3e Oenka biologiya/

35 ||Opranu3zamnus reHoMa y IpoKapuoT U 1 https://edsoo.ru/mr-
IYKapHOT biologiya/

36 |[MonekynspHble MEXaHU3MbI IKCIIPECCUU 1 https://edsoo.ru/mr-
I€HOB y 9YKapHOT biologiya/

37 | Bupyckl — BHeKJIETOUYHbIE (POPMBI KU3HH U 1 0.5 https://edsoo.ru/mr-
obnuratHele napazutsl. [IpakTuueckas biologiya/
pabota «CoziaHue MOJeN BUpyca»

38 |[BupycHble 3a00JIeBaHHS YSIOBEKA, 1 https://eds00.ru/mr-
KUBOTHBIX, PACTCHUI biologiya/

40 |PKu3HEHHBIH MUK KIETKA 1 https://edsoo.ru/mr-

biologiya/

41 |Matpuunsiii cunte3 JJHK 1 https://edsoo.ru/mr-

biologiya/

42 | Xpomocomsl. JIaboparopHas paboTa 1 0.5 https://edsoo.ru/mr-
«M3ydeHne XpoMocoM Ha TOTOBBIX biologiya/
MHUKpOITpenaparax»

43 | deneHue KIETKH — MHUTO3 1 https://edsoo.ru/mr-

biologiya/
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No Tema ypoka KomnuectBo yacos Hara DJIEKTPOHHBIE
n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE
posbH| THYeCKHe oOpa3oBaTebHbIC
bIe paboTsI peCyperl
pabor
bl

44 ||®opmbl pa3MHOKEHHSI OPTAaHU3MOB https://edsoo.ru/mr-

biologiya/

45 |IlomoBoe pa3MHOKEHHE https://edsoo.ru/mr-

biologiya/

46 |Meiio3 https://edso0.ru/mr-

biologiya/

47 |lamerorenes. OOpa3oBaHME U Pa3BUTHE 0.5 https://edsoo.ru/mr-
MOJIOBBIX KJIeTOK. JIabopaTopHas padora biologiya/
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHKPOIpErapaTax»»

48 |[MlHmuBUayadbHOE pa3BUTHE OPTaHU3MOB — https://edsoo.ru/mr-
OHTOTECHE3 biologiya/

49 |3akiamka OpraHOB M TKaHEH U3 https://edsoo.ru/mr-
3apOJIBIIIEBBIX JTUCTKOB biologiya/

51 |[Poct u pa3Butue k)UBOTHBIX. JlabopaTopHas 0.5 https://edsoo.ru/mr-
paboTta «BpIsBIIeHHE MPU3HAKOB CXOJICTBA biologiya/
3apOJIbIIIeH TTO3BOHOYHBIX KUBOTHBIX)

52 ||OCHOBHBIE TIOHSATHS U CHMBOJIBI TCHETHUKH. 0.5 https://edsoo.ru/mr-
JIaGopartopHas pabota «/{po3oduna kak biologiya/

O00BEKT T€HETUYECKUX HCCIIETOBAHUI»

53 ||3aKOHOMEPHOCTH HACIEIOBaHUS TPU3HAKOB. 0.5 https://edsoo.ru/mr-
Monoru0puaHoe cKpeluBaHue. biologiya/
[IpakTrnyeckas pabora "U3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO
CKpeuIMBaHus y Apo30duibr"

54 | Lluronoruyeckre OCHOBBI MOHOTMOPUIHOTO https://edsoo.ru/mr-
CKpELMBaHMs biologiya/

55 ||Ananusupytoiee ckpeniuBanue. Hermonnoe https://edsoo.ru/mr-
JOMUHHUPOBaHUE biologiya/

56 | Aurnbpuanoe ckpemuBanue. [Ipaktinaeckas 0.5 https://edsoo.ru/mr-
pabota «/3ydyeHue pe3ynbTaToB biologiya/
TUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HITBI»Y

57 |[[luTomorudyeckue OCHOBBI AUTUOPUTHOTO https://edsoo.ru/mr-
CKpEIIUBAHHS biologiya/

58 |CuenneHHOe HACIEAOBaHNE TPU3HAKOB https://edsoo.ru/mr-

biologiya/
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No Tema ypoka KomnuectBo yacos Hara DJIEKTPOHHBIE

n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE

posbH| THYeCKHe oOpa3oBaTebHbIC
bIe paboTsI pecypChbl
pabor
BI

59 | XpoMocoMHasi TeOpHs HACIEACTBEHHOCTH 1 https://edsoo.ru/mr-

biologiya/

60 |['eHeTnka mona 1 https://edsoo.ru/mr-

biologiya/

61 |['eHOoTHI Kak LETOCTHAS CHCTEMa 1 https://edsoo.ru/mr-

biologiya/

62 |I3MeH4YHBOCTH MPHU3HAKOB. BuibI 1 https://edsoo.ru/mr-
U3MEHYUBOCTH biologiya/

63 | MoaudukamoHHass K3MEHYUBOCTh 1 https://edsoo.ru/mr-

biologiya/

64 |[BapuanuoHHBIN P U BapHallMOHHAS 1 0.5 https://edsoo.ru/mr-
kpuBas. JlabopatopHas pa6oTa biologiya/
«HccrenoBanue 3aKOHOMEPHOCTEH
MOIU(DUKAITIOHHON H3MEHUNBOCTH.

[TocTpoeHre BapUaIMOHHOTO PsIlia U
BAPUALIMOHHON KPUBON»

65 |['eHOTHIIHYECKast N3MEHUYUBOCTb. 1 https://edsoo.ru/mr-
KoMOuHaTuBHASI HF3MECHUYNBOCTH biologiya/

66 ||[3aKOHOMEpPHOCTH MYTAIIMOHHOTO MpoIIecca. 1 https://eds00.ru/mr-
DONHUreHeTruka v 3MUreHOMUKa biologiya/

67 |['eneruxa yenoseka. [IpakTuyeckas padora 1 0.5 https://edsoo.ru/mr-
«CocTaBieHUE U aHAIU3 POJLOCIOBHOIN» biologiya/

68 |[buoTexHONMOTHS KaK HayKa U OTpacib 1 05 https://edsoo.ru/mr-
npousBozctea. [IpakTudeckas pa6ota biologiya/
«3yueHne 0O0beKTOB OMOTEXHOIOTHUIY

OBIIEE KOJIMYECTBO YACOB I10 102 0 135

[TPOTPAMME

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHOU TTporpammsl (10 kimace)

Kox nposepsiemoro

pe3ynbTaTa

[IpoBepsiemble mpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON IPOTPaMMBI CpeTHEro 001iero oopa3oBaHus

1 CchopMupoBaHHOCTh 3HAHUHM O MecTe W POJIM OMOJOTMH B CUCTEME Hay4yHOTO
3HAHHS ECTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOH €CTEeCTBEHHO-
Hay4YHOW KapTUHBI MUpPAa U HAYYHOI'O MUPOBO33PEHUS; O BKJIAJE POCCUUCKUX U
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3apyOeXHBIX YYECHBIX-OMOJIOTOB B pa3BUTHE OHONOTUH; (PYHKIIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JIUIsl PELICHUS KU3HEHHBIX 3314

YMeHue packpblBaTh COAEP)KAHWE OMOJIOTMYECKMX TEPMUHOB M IOHATHIL:
KHU3Hb, KIJIETKA, OpraHu3M; Meradbonu3Mm (OOMEH BELIECTB U IIpeBpallleHHe
SHEpPTrUM), TOMEOCTa3 (CaMOperyJslus), YpOBHEBash OpraHU3alus >KUBBIX
CHCTEM, CaMOBOCIIPOU3BEJICHUE (penponykuust), HACJIeICTBEHHOCTb,
M3MEHYMBOCTb, POCT U pa3BUTHE

YMmenue wu3narate OHOJOTMYECKHE Teopuu (KIETOYHas, XpPOMOCOMHas,
MyTarmonHas), 3akonsl (I'. Mennens, T. Moprana, H.J1. BaBunosa) u ydenus
(0 meHTpax MHOrooOpasusi W HPOHCXOXKACHUS KyJIbTypHBIX pactenuii H.M.
BaBuioBa), onpeensats rpaHuIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

VYMeHue BiIasieTh METOAAMU HAay4yHOI'O MO3HaHMA B Ouonoruu (HaOmroneHue M
OIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUH; OpraHuU3alys U IPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTAa,  BBIIBWKEHHE THUIOTE3bl;  BBIABICHHE
3aBUCHUMOCTH MEX]y HUCCIEAYEMbIMU BEIMYMHAMU, OOBSICHEHUE IOJYyYEHHBIX
PE3yJIbTaTOB, UCIIOJb30BAHHBIX HAYYHBIX ITOHATHI, TEOPUHM U 3aKOHOB; YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB)

YMeHue BBICTSATh CYIIECTBEHHBIC MPU3HAKU BHPYCOB, KIETOK IMPOKAPUOT U
9YKApHOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB; OCOOCHHOCTH
MPOIIECCOB 0OMEHa BEUIECTB U MPEBPAIICHUSI SHEPTUH B KJIeTKe, (POTOCHHTE3A,
TUTACTHYECKOTO M IHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OILTOJIOTBOPEHUS, PA3MHOXKCHUS, WHIAWBHIYaJbHOTO PpA3BUTHS OpTraHHU3Ma
(oHTOTCHE3)

YMeHue NPUMEHATh IOJyYCHHbIE 3HAHMS Ui OOBACHEHHS OMOJOTHMYECKUX
IIPOLIECCOB U SIBJICHUH, U IPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCEAHEBHON
KHU3HM B LENIX oOecreueHus O0e30MaCHOCTH CBOETO 3/10pOBbsl M 30POBbS
OKpYXKaloIUX JIIOAEH, COOJMIOACHUS HOPM TIPaMOTHOTO IIOBEJCHHUS B
OKpy>KartoIllel IpupoaAHOi cpelie; MOHUMaHWe HEOOXOIUMOCTH HUCIOIb30BAHUS
JOCTUKEHUN COBPEMEHHOM OMOJOTMM M OMOTEXHOJOTUH JJisl PallMOHAIBHOIO
MIPUPOIOIOIB30BAHUSA

YMeHue pemarb 3JIEMEHTAapHbIE TEHETUYECKHME 3aJadyd  Ha MOHO- H
TUTUOPUIIHOE CKpEIIMBaHME, CIETVIEHHOE HAaCJIeOBaHHE, COCTABISATH CXEMBbI
MOHOTHOPUAHOTO CKPEIIUBAHUS JIJIs PEACKa3aHUsl HACIETOBAHUS IPU3HAKOB Y
OpraHu3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W MpPaKTHYECKHE pabdoThl, COOJI0/AaTh
IpaBuia Mpu padoTe ¢ yueOHbIM U 1a00paTOpHBIM 000pYJOBAHUEM

YMeHHe KpUTHYECKH OLIEHUBaThb W  HMHTEPIPETUPOBATh HH(GOPMAILHIO
OMOJIOTMYECKOTO COJEpKaHUs, BKIIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3nuyHbIX “cToYHMKOB (CMU, HayyHO-TIOMyNsipHbIE MaTEpUalbl); STHYECKUE
aCMeKThl COBPEMEHHBIX UCCIIEJOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUU

10

YMeHue co3/1aBaTh COOCTBEHHbBIE TUCHbMEHHBIE U YCTHBIE COOOIIEeHMSs, 00001as
OMOJIOTHYECKYI0 HWH(OpPMAIMI0 W3 HECKOJbKHX HWCTOYHHUKOB, TPAMOTHO
MCIOJIb30BaTh OHATUWHBIN amnmnapar OMoJI0oTuu

Tabmuua 16.1




[TpoBepsiembie 3emMenThI coaepskanus (10 kmacc)

Kon

[IpoBepsiemMblil 3J1IeMEHT coAep KaHus

buonorus xak Hayka

11

buomoruss - Hayka o >xuBoil mpupone. Ponp Ouonmorun B (hopMupoBaHHU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOrHYeCKUX HAyK

1.2

MeTopl TIO3HAHMS KUBOW TPUPOJIbI (HAOIIOACHHE, SKCIICPUMEHT, OIHCaHUE,
U3MEpeHue, KIacCHu(UKaIus, MOJCITUPOBaHUE, CTaTHUCTHUYECKas oO0paboTKa
JTAHHBIX )

’KuBble cuCcTEMBI U UX OopraHu3anus

2.1

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus omosormu. CBoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU OpraHuzanud OMOCUCTEM: MOJIEKYISIPHO-TEHETUYECKHUM, KIETOYHbIH,
OpraHU3MEHHBbIH, MONMYIAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUH COCTaB KIJIETKH. XHUMHUYECKHE DIIEMEHTBI: MaKpPO3JEMEHTHI,
MHUKpO3JeMeHThl. Boma u MuHepanbHble BeniecTBa. DOYHKUMM BOABI U
MHUHEpaJIbHBIX BEIIECTB B KieTKe. [loanepxanue ocMOTHYECKOTO Oananca

3.2

benku. CoctaB u cTpoeHHe O€JIKOB. AMHHOKHCIOTHI - MOHOMEPBI OEJIKOB.
He3zameHumMble M 3aMEHMMble aMMHOKHUCIIOTBI. AMMHOKHUCIOTHBIH COCTaB.
VYPOBHU CTPYKTYpBbI O€IKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHASL, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHe CBoiicTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

®depMeHTHI - Ouonoruyeckue karaiauzaropbl. CTpoeHue (QepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuuduuHoctb. Kodepmentsl. Buramuubl. Otanuwms
(epMEeHTOB OT HEOPraHMYECKUX KaTaJln3aTOPOB

3.3

VYraeBoasl: MOHOCaxapu il (IUI0K03a, pubo3a U J1e30KCHpu003a), Aucaxapusl
(caxapo3a, makTo3a) W TONHMCAXapuAbl (Kpaxmal, TJIMKOTEH, LEeJUTI0I03a).
buonorndeckne GyHKIUU YIIE€BOIOB.

Jlunmunael:  TpUrauuUepuasl, crepounbl,  (ochonunuasl.  'mapodunbHO-
rusipodoOHble cBoiicTBa. buonornuyeckne ¢ynkiuun naunuaos. CpaBHEHHE
YTJI€BO/IOB, OEIKOB U JIUMIUIOB KaK UICTOYHUKOB SHEPTUU

3.4

Hyxnennoseie kxucnorsl: JIHK n PHK. Hykneotnipl - MOHOMEpPBI HYKIIEHHOBBIX
kuciotr. Crpoenume u ¢ynkuun JHK. Crpoenne u ¢ynkunu PHK. ATO:
CTpoeHHEe U QPYHKIUU

3.5

[uTosorus - Hayka o kietke. Kinetounas Teopusi. MeToapl M3ydeHust KJIETOK

3.6

Kretka kak menmoctHas skuBast cucrema. OOmue MpU3HAKH KJIETOK: 3aMKHYTast
HapyxHass MeMOpana, monekynsl JIHK kak reneruueckuii ammapar, cucTema
cuHTe3a OelKa

3.7

Tunsl k1eToK: 3yKapruoTudeckas U npokapruorudeckas. OcoOEHHOCTH CTPOCHHUS




npokapuoTHuecko  kimeTku. Kietounas crenka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KIIETKU. OCHOBHBIE OTJIMYMUS PACTUTEIbHOM, KUBOTHOM W
IpUOHON KIIETKU

3.8

IToBepXHOCTHBIE CTPYKTYphl KJIETOK - KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢ynkuuu. [lnazmatuaeckas memOpana, ee cBoiicTBa U ¢pyHkuuu. Lluronnazma u
ee opraHouzbl. OgHOMEeMOpaHHbIE OPraHOMJIbl KIETKHU: SHIOIUIa3MaTHYecKas
cetb (OIIC), anmapar I'onpmxu, nu3zocombl. IlomyaBTOHOMHBIE OpraHOWBI
KJICTKH: MUTOXOHJIpUH, TUIacTH]Ibl. [IponcxoxaeHne MUTOXOHAPUHA U IIIACTH.
Buner mnactun. HemeMOpaHHBIE OpraHOWIBI KIETKU: PUOOCOMBI, KJICTOYHBIHA
LEHTP, PECHUYKH, KT'yTUKH. DYHKIIUN OPraHOUI0B KJIETKU. BriroueHus

3.9

SAnpo - perynsaTopHblii HeHTp kieTku. CTpoeHHe siapa: siaepHas 000104Ka,
KapuoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

>KI/I3H6I[C$ITCJII)HOCTI) KIJIICTKHU

4.1

OOmeH BewecTB, WM META00IM3M. AccUMMWIALMA (IUIACTUYECKUI OOMEH) U
JUCCUMWIALMS (SHEpreTuyeckuid oOMeH) - JIBe CTOPOHBI €AMHOro Ipolecca
Metabonmu3ma. Tunbsl oOMeHa BeniecTB: aBTOTPO(HBIN U rerepoTpodusiil. Poib
(bepMeHTOB B OOMEHE BEIIECTB U MTPEBPAILEHUH SHEPIHH B KIIETKE

4.2

®orocuntes. CBeroBas u TeMHOBas (a3bl poTocunTesa. Peakuuu dporocunresa.
DddexTuBHOCTE (hoTOCHHTE3a. 3HAYeHHE (POTOCHHTE3a ISl JKU3HU Ha 3eMile.
Bnusinue ycioBuid cpeapl Ha (DOTOCHMHTE3 W CIIOCOOBI TOBBIMICHHS €TI0
IIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3upylole OakTepuu. 3HauyeHHEe XEMOCHHTE3a s
KU3HH Ha 3eMIie

4.3

OHepreTudeckuii oOMeH B kieTke. PaciieruieHue BemiecTB, BbIIEICHUE H
aKKyMYJIMpPOBaHUE OHHEPrUM B KJIETKe. OTalbl HSHEPreTHYeckoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucinoponHoe okuciaeHHE, WIM KIETOYHOE
apIxaHue. DPPeKTUBHOCTh IHEPTETUUECKOI0 OOMEHa

4.4

Peakiium marpuyHoro cuHre3a. [lenermdeckas wuHpopmauus u JJHK.
Peanuzanus reHernuyeckoil MHpopManuu B KieTke. ['eHeTHdeckuil Koa U ero
cBoiicTBa. Tpanckpunius - matpuulbiii cunte3 PHK. Tpancnsuus - 6uocunres
oenka. KogupoBanne aMmuHOKuCIOT. Postb pubocoM B OMocuHTE3€e OeKka

4.5

Hexnerounsle ¢Gopmbl Xu3HU - Bupychl. Mctopust otkpeitus BupycoB ([I.U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUSI M KU3HEAESITEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTteHMd, XMBOTHBIX W 4YEJIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHnonedunura yenosexa (BUY) - Bo3oyaurens CIIN/a.
[TpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUI

Pa3zMmuoXeHUE U UHAUBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounblii LMK, WMIM JKU3HEHHBIM IMKJI KieTku. WHTepdaza um MHUTO3.
[Ipoueccrl, mporekaromue B uHTepdaze. Pemnukanus - peakuus MaTpUUYHOTO
cureza JIHK. Ctpoenue xpomocoMmM. XpOMOCOMHBI HaOOp - KapHOTHIL
JlunouaHbIE W TalUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMAaTHIBI.
[{uTomornyeckue OCHOBBI PAa3MHOKEHUS UM HWHAMBHUIYAIBHOTO Pa3BUTHS




OpraHU3MOB.
Henenue knetkn - murto3. Cramum mutoza. [Ipoueccel, mpoucxopsume Ha
pa3HbIX CTaAUSAX MUTO3a. buonornyeckuii CMbICI MUTO3a

5.2

(DOpMBI Pa3MHOXKCHHS OPraHu3MOB: Oecroyioe U IOJIOBOE. BI/II[BI OecmoJioro
PaSMHOXKCHUA: [JCJICHUC HAABOC, IIOYKOBAHHWEC OJHO- U MHOTI'OKJICTOYHBLIX,
cnopoo6pa30BaHHe, BE€IreTaTuBHOC Pa3MHOXKXCHHUC. HCKYCCTBCHHOC
KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCICKINN

5.3

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meito3. Craguu Meiio3a. Ilponecchl, NMpOUCXOASIIME Ha CTaAUSAX Meno3a.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buosiorndeckuii CMbICH U
3Ha4YeHHE MeHo3a

5.4

I'amerorenes - mpornecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHHUKHM M sSMuHUKU. OOpa3oBaHuE M pa3BUTHE IOJOBBIX KJIETOK -
raMmer (CrepMaTro30u, SHIEKIEeTKa) - criepMarorenes u ooreHe3. OcoOEHHOCTH
CTPOEHHS SIMLEKIETOK U criepmaTo3ou10B. Omnonorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3BuTtue  (OHTOr€HE3). OMOpPHMOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtarnbl SMOPHOHAIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
apoOieHue, racTpyisanus, opradorenes. [locramOpuoHansHoe pazButue. Tumsl
NOCTAMOPHOHAIBHOTO Pa3BUTHUS: IpsMoe, HenpsMoe (JIM4MHOuYHOE). BnusHue
CpCAabl HAa pa3BUTUC OPraHU3MOB; q)aKTOpI)I, CIOCOOHbBIE BBI3LIBATH BPOXKACHHBIC
YpPOZCTBa.

Poct u pasButrue pacreHuil. OHTOreHe3 IBETKOBOTO PpAaCTEHUS: CTPOCHHE
CEMEHM, CTaJIMH Pa3BUTHUSA

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3moB

6.1

Hpe,[[MeT H 3aaa44 IrCHCTHKH. I/ICTOPI/IH Pa3BUTHA I'CHCTHUKMU. BKHa,Z[ pOCCHﬁCKHX
n 3apy6C)KHI>IX YUCHBIX B  Pa3sBUTHC TCHCTUKHU. MGTOI[I)I T'CHCTHKU
(FI/I6pI/I,Z[OJIOFH‘leCKI/II>'I, HHTOFeHeTquCKHﬁ, MOJ'ICKy.]'IHpHO'FCHCTI/I‘ICCKI/II\/’I).
OcHOBHBIE TeHEeTHYECKHUE ITOHATUS. | 'eHeTHUecKas CHUMBOJIMKA, UCII0JIb3yEMas B
cxXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACIEAOBaHUsl MPU3HAKOB, YCTaHOBJIEHHblE [. Menzaenem.
MonoruOpuaHOe CKpelmuBaHue. 3aKOH €AMHOO0Opa3usi TUOPHUIIOB TEPBOTO
nokosneHus. IlpaBuno ngomuHUpoBaHMS. 3aKOH paCHICTUIEHHMS MPU3HAKOB.
I'unoresa unctorsl ramet. [losIHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JlurubpuaHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJEeIOBaHUS MPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI JAUTHUOPUAHOTO CKpEIIMBaHUA. AHAIM3UPYIOIIEE
CKpeuuBaHue. lcrnonp30BaHME — AHATU3HMPYIOUIETO  CKpEIIMBaHUS IS
oTpezieNIeHUs] TeHOTHIIa 0CO0U

6.3

CuerieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana no cremnjieHHOMY
HacJIeOBaHWIO TeHOB. HapymieHue cuHEluIeHHsT T€HOB B pE3yJbTaTe
KpOCCHHToBepa. XpOMOCOMHasi TEOpHsl HacJleICTBEHHOCTHU. ['eHeTmueckue
KapTBhl.

'eneruka mona. XpoMOCOMHOE ONpEAENeHUE IMOoja. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['oMOramMeTHble M TeTeporamMeTHble opraHu3Mbl. HacnenoBanue
IMPHU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

6.4

HM3menunBocTh. BUabpl M3MEHUYHMBOCTH: HEHACJAEACTBEHHAs M HAcjIeICTBEHHAas.




Ponep cpempl B HEHAclEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOANGUKAITMOHHOW HW3MEHYMBOCTH. BapwanMoHHBIA P W BapHUAIlMOHHAS
kpuBad. Hopma peaknum npuszHaka. KonudecTBeHHblE M KauyeCTBEHHBIE
MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(UKALIMOHHONW N3MEHYMBOCTH

6.5

HacnencrBenHas, WM TIeHOTHUIIMYCCKAas, W3MEHYMBOCTh. KomOMHATHBHAs
W3MEHYMBOCTh. Mei03 W TIOJIOBOM TIpOlleCC - OCHOBa KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHAsT W3MEHYMBOCTh. Kiaccudukamuss MyTaimmii:
FE€HHbIE XPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ MpUYMHBI MyTaluii. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACICICTBEHHOW W3MEHYMBOCTH
H.N. BaBuiosa

6.6

I'enetuxka 4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHKU
4eJI0BEKa: TeHEAIOTUYECKUM, OJIM3HCLOBBIN, IIUTOTC€HETUUCCKUH,
OMOXMMHYECKHM, MOJCKYJISIpHO-TeHeTHYeCKuii. (COBpeMEHHOE OIpeeIICHUE
réHoTuIia: NOJJTHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YUCIIC C
nomompio IIIIP-ananu3a. HacimemcTBeHHbIe 3a0o0JieBaHUS YEIIOBEKA: T'€HHBIC
00s1e3HHU, 00JIE3HN C HACIIECACTBCHHON MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEIC
6one3nu. CoMaTuyeckue M TEeHEpaTHBHbIE MyTaluu. [IpUHIMIBI 370pPOBOTO
06pa3a KHWU3HHU, JUArdHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I U JICUCHUSA TI'CHCTHUYCCKHUX
0one3neil. MeauKo-reHeTHYeCKOe KOHCYJIBTUPOBaHUE. 3HaAYCHNE METUIIMTHCKOM
IFCHCTUKHU B IPCAOTBpPAICHUN U JICUCHUH I'CHCTUUCCKHUX 3a6OH€BaHHﬁ YCJIOBCKaA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka M IpoLEecC. 3apOoKJIE€HUE CEJIEKUUU U JIOMECTHKAIHS.
Yuyenne H.M. BaBunoBa 0 1eHTpax MPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYpHBIX pacTeHui. LIeHTpbI MPOUCXOXKIEHUS TOMAITHUX KUBOTHBIX. CopT,
opoJa, TaMM

1.2

CoBpeMeHHbIE METOABI celleKInU. MaccoBblii U MHIMBUIYaJIbHBIA OTOOPHI B
CeJIEKIIMM pacTeHU u XKUBOTHBIX. OlleHKa 3KcTepbepa. bimskoponacTBeHHOE
CKpeuluBaHue - MHOpuAMHI. Yucras nuHus. CKpelMBaHME YUCTHIX JIMHHM.
I'ereposuc, unu rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHUE - AyTOPUIHHT.
OtnanenHas ruOpuau3anuss U ee ycrnexu. VckyccTBeHHbI MyTareHes u
MIOJIyYEHUE TOJIUIUIONIOB. JIOCTHIKEHMS CEJIEKIMM DPAcTeHUH, XUBOTHBIX H
MHUKPOOPTaHNU3MOB

7.3

buorexHonoruss kak oTpacib NPOU3BOJCTBA. ['€HHas WHXKEHEepHs. OTambl
co3nanusg pexomOuHantHo JIHK u Ttpancrenneix opranusmon. Kierounas
nwxkeHepus. Kierounele  KynbTypbl. MUKPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpPraHM3MOB. DKOJIOTWUYECKHE U 3Thueckue mpoodiembl. MO - reHeTudecku
MOANGUIIUPOBAHHBIE OPTAHU3MBI

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOI'O NTIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

[IpeameTHas nuHMs yueOHUKOB «JlmHMs Ku3an». 10—11 kmaccsl: yued. mocodue st
00111e00pa30BaTeNbHBIX. OpraHu3aluii: yriuyonennslii yposens / B. B. Ilaceunux, I'. I'. I1IBenos, T.
M. EbumoBa. — M. : [Ipocsemenne, 2017




VYuebuuk: buonorus. 10-11 ki.: yueOHuK 111 00111€00pa30BaTENBHBIX YIPESKIACHUHN /
A.A Kamencknii, B.B.ITaceunuk, A.M.Pyonios: - M., [Ipocsemenue. 2020 .
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JEMOHCTPALIUI

HOYTOYK, MyJIbTUME/INA;

MHUKPOCKOII, MUKpOIIpenapaTsl, 000py10BaHHE AJIsi HPUTOTOBICHUS MUKPOIPENapaToB.
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