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Pabouas mporpamma no yue6HOMy mpeamety «buomorus» paspaboraHa B
COOTBETCTBHH C:

— ®enepanbubiM 3akoHOM 0T 29.12.2012 Ne 273-®3 «OO6 o6pa3oBaHuu B
Poccuiickoit @enepannn» (B IEUCTBYIOMIEH pEJAKIINHN);

— mnpukazoMm MwunoOpHayku Poccum ot 17.05.2012 Ne 413 (OI'OC COO, B
NEeUCTBYIOIIEH peaaKIIvM);

— (denepanbHOi 00pa3oBaTENbHON TporpaMMoil (mpuka3 MUHOPOCBEIICHUS
Poccum ot 18.05.2023 Ne 371, B nelicTByIo11Iel pelakinm), BKIIOYast penepaibHyto
pabouyto mporpammy no yueoHomy npeameTy «buonorus»;

— TIOJIOXKEHHEM O paboueii mporpamme 0Opa3oBaTeIbHON OpraHU3aINY.

[Iporpamma 10 OWOJIOTMM Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 N 273-03 «0O6
obpazoBanuu B Poccwmiickori ®enepanun»y, OIOC COO, Konueniuu
npenojaBaHus ydyeOHOro mnpeaMera «buonorus» W OCHOBHBIX MOJIOXKEHUN
dbenepanpHOl pabouel MporpaMMbl BOCITUTAHUS.

buonorus yrinyb6nennoro ypoBHsi uszydeHusi (10 — 11 kmaccel) siBisieTcs
OIHUIM U3 KOMIIOHEHTOB TMpeaMeTHoW obnactu «EcTrecTBeHHO-Hay4YHbIC
npeamerb». CormacHo mnonoxenussMm PI'OC COO npodunbHbie ydeOHBIC
NpEeAMEThl, H3y4yaeMble Ha YriayOJIeHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepeHnranun  00ydeHUsT Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUS U
MPU3BaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMUM, CpPEeAHUM
o01uM, cpeHUM TTPoeCCUOHATIBHBIM U BhICIITUM OoOpazoBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JIOMKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C mpodopueHTanuern oOydaroumxcsi U CTHUMYJIUPOBaAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no GuOJOrHM JaeT NPEeJCTaBICHHUE O LIEIH U 3ajadax U3ydeHUs
yuebHoro mnpeamera «buonorus» Ha yriayOleHHOM YpOBHE, OIpEIeNseT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYPUPOBAHHE
0 pa3zenam

U TeMmaM, paclpejesieHHue Mo KjaccaM, PeKOMEHIYeT MOCIeI0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTO MaTepHalia ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKU Y4eOHOTO MpoIecca, BO3pacTHLIX 0COOEHHOCTEH oOyyaromuxcs. B
nporpaMMe 1Mo OHMOJOTHH PEeaii30BaH MPHUHIIUAI MPEEMCTBEHHOCTH C M3yYeHUEM
OMOJIOTMM Ha YpPOBHE OCHOBHOTO o00mero oOpa3oBaHus, Ojarojmaps uemy
IPOCMATPUBAETCS HAMPaBICHHOCTH HAa  TOCJEIyoIIee pa3BUTHE
OMONOTHYECKUX  3HAaHWW, OPUCHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-
HAyYHOTO MHPOBO33PEHHS, DKOJOTUYECKOTO MBIIUICHUS, TPEACTABICHUNH O
3I0pOBOM 0Opa3e >KU3HU, Ha BOCIIUTAHUE OEPEKHOTO OTHOIICHHUS K OKpY’Karole
npuposIHOM cpene. B mporpamMme mo OMONOrHM Takke MOKa3aHbl BO3MOXKHOCTU
yueOHoro mnpeamera «buomorus» B peammzamuu tpedboBanuit ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
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oOydueHrss W B (OPMHUPOBAHWUU OCHOBHBIX BHJIOB Y4E€OHO-IIO3HABATEIHHON
JESATEIIBHOCTH OOyYJalomuXCsl 10 OCBOCHHIO COJEP)KaHHUS OHMOJIOTHYECKOTO
o0pa30BaHMsI HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHMs.

[IporpammMa 1o OHOJOTMU  SIBASETCS OPUEHTUPOM I COCTABJICHHS
aBTOPCKUX pabouMx MporpaMM. ABTOpaMH pabOYMX MPOrpaMM MOXKET OBITh
NPEMIOKEH CBOM MOAXOJ K CTPYKTYPUPOBAHUIO M MOCIIEIOBATENBHOCTA U3YUCHUS
yueOHOro Marepuala, CBOoe BUACHHE CIOCOOOB (OpMHUpOBaHHS y OO0y4aroIINXCs
OPEIMETHBIX 3HAHUN M YMEHHUH, a TaKKe€ METOJOB BOCIMTAHUSA U Pa3BUTHUS
cpeacTBamMu yueOHoro npeamera «buonorusy.

buonorns Ha ypoBHE cpemHero oOmero oOpa3oBaHWSA 3aBEpIIACT
Ouosiornyeckoe OOpa3oBaHKWE B INIKOJE W OPHUEHTUPOBAH HA pacCUIUpPEHUE U
yriyOJieHue 3HaHUN 0OydYaromuxcs 0 )KMBOM MPUPOJIe, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHON OMOJIOTHH, SMOPUOIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKU, CEJICKIIUH,
OMOTEXHOJIOTHH, BOJIIOIIMOHHOTO YUCHHUS U SKOJIOTHH.

N3yuenue yueOHOro mnpenmera «buosorus» Ha yriyOJE€HHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCS K IMOCIEAYIOIIEMY IOIYYEHUIO
Ononornyeckoro  oOpa3oBaHMsl B  By3ax M OpraHM3alusaX  CPEIHEro
npodeccuoHanbHOro oopa3zoBanua. OCHOBY €ro coepKaHusl COCTaBIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX NP  H3YYEHUU  OOYyYarOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3leioB OMOJIOTMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJY4YarOT pa3BuTHE. Tak,
paciiupeHbl U yriayOJeHbl OMOJIOTMYECKHE 3HAaHUS O PACTEHMSIX, MKUBOTHBIX,
rpubax, OaKTepusx, OpPraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI IJI MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErparusi OWOJOTHYECKUX 3HAHHUHM C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, IMOJYYCHHBIMH OOYUYAIOUTUMUCS TPU H3yYCHUH
buU3UKK, XUMUH, Teorpadui 1 MaTEMATUKH.

CtpykTypa mporpaMMbl MO OHOJIOTHH OTPa)kaeT CHCTEMHO-YPOBHEBBIM U
HBOJIIOIMOHHBIA TMOAXOABl K HM3ydeHHIO Ouosoruu. CorjiacHO WM, HU3y4YarOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIsl )KUBBIX CUCTEM PA3HOrO YpPOBHS
OpraHu3alluu,

ABOJIIOIIMKA OPTaHUYECKOTO MHUpa Ha 3emJjie, COXPAaHEHHUs OHOIIOTHYECKOTO
pa3HooOpa3us 1ianeTsl. Tak, B 10 kjacce M3ydaroTcss OCHOBBI MOJIEKYJISIPHOM U
KJIETOYHOW OMOJIOTHUH, IMOPUOIIOTHU ¥ OUOJIOTUHU PA3BUTHUS, TCHETUKH U CETICKITNH,
OMOTEXHOJIOTUM M  CHUHTETHYECKOM OHWOJIOTHMH, aKTyalIM3UPYIOTCS 3HAHUS
oOyuaroluxcs Mo OOTaHUKeE, 300J0THH, aHATOMUH, (U3HOIOTHH YeroBeka. B 11
KJIacCe M3Yy4yaloTCs HBOJIIOIIMOHHOE YUYEHHE, OCHOBBI DSKOJOTHMM M YYEHHE O
ouocdepe.

buonorus npusBana o6ecrieyuTh OCBOEHUE 00YUYaAIOITUMUCT OMOIOTHUECKUX
TEOPUN Y 3aKOHOB, WJIEH, MPUHIMUIIOB U MPAaBUIIL, JIE)KAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHbI MHpa, 3HAHUM O CTPOEHWUH, MHOrooOpasuu H
OCOOCHHOCTSIX KJIETKH, OpraHuM3Ma, IMOMyJALNUM, OHOLIEHO03a, 3KOCHUCTEMBI, O
BBIIAIOIIMXCSI ~ HAYYHBIX JOCTHIKCHMSX, COBPEMEHHBIX  HCCIIEIOBaHUSIX B
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6I/IOHOFI/II/I, IMPUKIIAAHBbIX ACIICKTax OMOJOrMYECKNX 3HAHWMH. I[J'IH pasBUTUA U
IMOAACPKaHUA HHTCpPCCa 06yqa}01111/1x051 K Omojoruu Hapiaay CO 3HAYHUTCIBbHBIM
00BEMOM TCOPCTUYUCCKOI'O MaTcpHrala B COACPKAHUU IIPOTPpaAMMBI II0 OMoJIorun
npeayCMOTpCHO 3HAKOMCTBO C I/ICTOPI/Ieﬁ CTAHOBJICHHA U PA3BUTHA TOW WA MHOU
obmacTn 6HOJIOFI/II/I, BKJIaIOM OTCUCCTBCHHBLIX H Sap}I6C)KHLIX YUYCHBIX B PCIICHUC
BaKHEHIIINX OMOJIOTHYCCKUX M DKOJIOTHUECKUX HpO6HCM.

Lenb uzydyenus yueOHoro npeameta «buonorusp» Ha yriyOJeHHOM ypOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCII0JIb30BaTh TU 3HaHUS B (DOPMHUPOBAHUM MHTEpeca K OMpeneseHHON 00IacTu
npoecCUOHANbHON JIeATEIbHOCTH, CBSI3aHHOM C OMOJIOTHel, Wi K BBIOOPY
y4e0OHOT0 3aBeICHUS I IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTkeHrne 1enu u3ydeHuss ydeOHoro nmnpeamera «buonorus» Ha
yI1yOJIEHHOM YPOBHE 00€CTIEUMBAETCS PELICHUEM CIIEYIOIIMNX 3a1a4:

OCBOEHHE 00YUYaIOMIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPUSX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIax, COCTABIISIIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAapTUHY MUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIKUsA, BU, OMOreo1eHo3, ouocdepa); 0 BBIIAIOIIUXCS OTKPHITHUIX
Y COBPEMCHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHUE OOYy4YarolIuXxcsi ¢ METOJaMH TO3HAHUSI >KUBOU MPHUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOW U
KJIETOYHOUM OMOJIOTHH, YMOPHUOJIOTHHN U OMOJIOTUH Pa3BUTHS, TCHETUKU U CEJICKIINH,
OMOTEXHOJOTUM M CUHTETUYECKOW OWMOJIOTHM, MaJCOHTOJOTUH, HSKOJIOTHH);
METOJJaMU CaMOCTOSITEIBHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIICIOBaHUN B
naboparopun uW B nOpupone (HaOMOJEeHUE, U3MEpPEHHUE, HSKCIECPUMEHT,
MOJICIUPOBAHUE);

OBJIaJicHHEe OOYyYAaIOUIMMUCS  YMEHHUSMH: CaMOCTOSATEIbHO HAaXOIHUTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMH
npobsieMamMu

YeJIOBEUECTBA; OLICHUBATH ITOCIEACTBHUS CBOEH IEATEIBHOCTH 10 OTHOILIEHUIO
K OKpY)Kalllel MNpupoaHON cpeae, COOCTBEHHOMY 3J0pPOBBIO U 3I0POBBIO
OKpYXaIOIUX JIIoAe; OOOCHOBBIBaTH M COOJIOJATh MeEpbl MPOPUIAKTUKH
MH(EKIMOHHBIX 3a00JIeBaHUI, MpaBuiia MOBEJAEHUS B MPUPOJE U oOecreyeHus
0e30MacHOCTH COOCTBEHHOM >KM3HEAESTEIbHOCTH B YPE3BBIUAMHBIX CUTYaIUsX
IPUPOIHOTO U TEXHOTEHHOTO XapaKkTepa; XapakTepru30BaTh COBPEMEHHbIE HAyUHbIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YUYAIOIIUXCSl MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TPOIECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JOrHuel
OMOJIOTUYECKOTO UCCIIEI0BAHUS, TPOBEACHUS SKCIIEPUMEHTAIIBHBIX UCCIIEA0BaHUM,



Buonoeus. 10 knacc

pelieHus: OMOJIOTUYECKUX 3a7ady, MOJAEIUPOBAHUS OHOJIOTHMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIHUTAaHHUE Y 00y4arOMUXCsl IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTJICIbHBIM €€ 00bEKTaM U SIBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TeHETUYECKOM IPaMOTHOCTH, 00IIIeH KyIbTyphl TOBEACHUS B IPUPOIC; HHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuodpereHre  OOy4YarOIMMUCA  KOMIETEHTHOCTHM B  PalMOHAIBHOM
IPUPOAOIIOIB30BaHNH (COOIIOICHHE TIPABUII IOBEACHHUS B IPUPOJIE, OXPAHBI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 37I0POBbSI W  3JI0POBBS
OKpyXXalmux Jrojned  (cobmomeHuss Mep NpopuiIakTUKu — 3a00JIeBaHUH,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUEe  yCIOBUW  JJII  OCO3HAHHOINO  BbIOOpa  OOYYaIOIIUMUCS
WHJMBUAYAILHOW 00pa30oBaTeIbHOM TPACKTOPUH, CrocoOCTBYIOIIEH
nocJeayonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
VH/IMBHUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMH PErHOHa.

OO6miee YUCIO YacoB, PEKOMEHJOBAaHHBIX JJIS HW3Y4YEHUS OHOJIOTMH Ha
yrayoneHHoM ypoBHe, — 204 yaca: B 10 kimacce — 102 gaca (3 vaca B Henento), B 11
kiacce — 102 yaca (3 vaca B HeZIeo).

OT16op opraHM3alMOHHBIX (OPM, METOJIOB M CPEJICTB OOyYECHHUS OMOJIOTHH
OCYIIECTBIISIETCA C y4€TOM CIEeUM(pUKH €ro COACp)KaHWS M HAIPaBICHHOCTH Ha
MPOJIOJKEHNE  OHOJIOTHYECKOro Oo0Opa3oBaHUsS B  OpPraHU3AIUSAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O06s13aTeIBHBIM YCIOBUEM MPU O0YUEHUN OMOJIOTUH HA YTITyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEACNACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUHA.
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COILEPKAHUE OBYUEHUASA

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.
Tema 1. buonorus kak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHAsI Hayka. KpaTkast uctopust pa3BUTHS
Owonornu.  buonormdyeckue HAyKH W HM3yd4aeMble HMMH  MPOOJICMEI.
@dyHIaMEHTaIbHbIC, TPHUKIAJAHBIC M IOMCKOBBIC HAy4YHBIC HCCJICIOBAHHUS B
OHOJIOTHH.

3HaueHue OMOJOruu B OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
MPAKTUYECKON JIEATEIbHOCTH 4YeJIOBeKa: MEJUIMHE, CEIbCKOM XO3SICTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpauuu:

IToptpeTsl: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [apBus,
VY. I'apseit, I'. Menaens, B.1. Bepnaackuu, N.I1. I1aBnos, 1.11. Meunukos, H.U.
Bagunos, H.B. Tumodees-Pecosckuit, /1. Yorcon, ®@. Kpuk, JI.K. benses.

Ta6HI/II_[I>I n cxeMbl: «CBsA3b OHOJOTHU C APYIrUMH HAYKaMm», «Cucrema
OMOJIOrMYECKUX HaYK». Tema 2. J)KuBble CUCTEMBI U UX HN3YyUCHUC

XKuBble cucTeMbl Kak mpeaMer u3ydeHus Ouosiornu. CBONCTBa MKUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHotTnueckuit), Ouochepusiii. Ilpoueccbl, Mpoucxonsdlue B KUBBIX
cucremax. OCHOBHBbIE MpuU3HAKU KUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme x«uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuenue xuBbIX cucteM. Metoasl Ouosiornueckoid Hayku. HaOmronenue,
U3MEpEeHHe, SKCIIEPUMEHT, CUCTEMaTH3aIlHs, MeTaaHanu3. [loHsaTrue o 3aBUCUMON 1
He3aBHUCUMOH mepemMeHHOW. [lmanupoBanme oskcnepumenta. [locTaHoBka u
npoBepka rumnote3. HyneBas rumnoresa. [loHaTrHe BBIOOPKH M €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pesynbraToB. [lpuumHBI WCKaXeHHs] pPeE3yJIbTaTOB JKcmepuMeHTa. [loHsTHe
CTAaTUCTUYECKOTO TECTA.

Tabmuupr n cxeMbl: «OCHOBHBIE MpPHU3HAKU KU3HW», «buonornyeckue
cucrteMmbl», «CBOWCTBA KUBOW MATEpPUN», «YPOBHH OPraHU3aLMM KUBOH
npuponab», «CTpOeHHE MKWUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
V3y4EHUs )KUBOU IPUPOIBD».

O6opynoBanue:  jmabopaTopHOoe  OOOpyAOBaHHWE  [JII  MPOBEIACHUS
HaOJII0JICHHUM, U3MEPEHHM, SKCTIEPUMEHTOB.

[Tpaktuueckas padota «/crnonp30BaHre pa3TUIHBIX METOIOB MIPH U3YUCHHUH
JKUBBIX cucteM». Tema 3. bruosiorus KjieTtku
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Krnerka — crpykTypHO-QYHKIIMOHANBHAS €IWHUIIA KUBOTO. McTopus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHHUS COBPEMEHHOM KJIECTOUHOMN
TEOPUHU.

Metoapl  MOJEKYISIPHOM W KJIETOYHOW  OWUOJOTUM: MHUKPOCKOMUS,
xpomatorpadus, 37meKTpodope3, METo MEUYEHBIX aToMOB, AU(QepeHIInaTbHOES
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK.

JleMoHCTpanuu:

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. lneiinen, P. Bupxos, K.M.
bap.

Tabmuupl 1 cxeMbl: «CBETOBOM MHKPOCKOID), « DIEKTPOHHBII MUKPOCKOI,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTTHI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

[Ipaktuueckas pabdota «M3ydyeHne MeTOJI0OB KJIETOYHOM OHOJIOTHHU
(xpomartorpadusi, saektpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[IIIP)». Tema 4. XuMnueckasi opraHuzanus KJIeTKu

XUMHYECKAN COCTaB KJIETKUA. Makpo-, MHUKPOU YJIbTPAMUKPOIIEMEHTHI.
Bopa u ee poJib Kak paCTBOPHUTEIIS], PEATE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BEIIECTBA KIETKH, UX Ouojornyeckast poJib. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannyeckre BENIECTBA KJIETKWA. bHOJOrMYecKkue moauMepbl. benku.
AMUHOKUCIIOTHBIN cocTaB 0elnkoB. CTpyKTypbl O€KOBOUM Mosiekybl. [lepBuuHas
CTpYKTypa Oeika, TeNnThaHas CBsA3b. BTOpuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Knaccudukarus  OeiakoB.
buonornueckue pyHKnu OEIKOB.

VYrneBoabl. MoHOCaxapu/ibl, AMCAXaPUIbl, OJIUTOCAXAPUAbI U OJTUCAXAPUIBI.
OO0mmii 1IaH CTPOeHHS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMMU YTII€BOIOB.

Jlunmuaet. ['uapodunsHO-rHApOdHOOHBIE cBOicTBa. Knaccudukarus TunuaoB.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepousnbl. buomornueckune QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. [IHK n PHK. CTpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. [IpaBuimo Yapradda. Ctpykrypa
JIHK —

NBOMHas cnupaib. MectoHaxoxaeHue u Oouonornueckue pynkuuu JHK.
Bune PHK. ®yukunu PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBs3u B Mojekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHoBIeHHBIE TEPEHOCUUKH, X (PYHKIIUU B
kietke. CexkBenupoBanue [JHK.
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CtpykTypHast OUONOTHS: OMOXUMUYECKHE U OMOPU3MUECKUE HCCIICOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYPhl OMOMOJICKYI.

JleMoHCTpanuu:

IToptpertst: JI. [Toaunr, 1. YorcoH, ®@. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3usnep.

Juarpammel:  «PacnpeneneHne XUMHYECKHX DSJIEMEHTOB B HEXKHBOU
npupoae», «Pacnpenenenne XuMUYECKUX FIIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupl n cxemsl: «llepuoanueckas TadnMIIAa XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJeKysbl BOIbI», «Bemectsa B cocTtaBe opranusmMoBy, «CTpoeHue
MOJIeKyJbl Oenka», «CTpyKTyphl O€IKOBOM MOJEKYyIbl», «CTpOCHHE MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEKyd JUMNUI0B», «HyKIenHOBBIE KHCIOTBD,
«Ctpoenue Monekyiasl ATOy.

OO6opynoBaHue: XUMHAYECKasl MOCYy1a U 000PYI0BaHUE.

JlaGoparopHas pabora «OOHapyKeHHE OEIKOB C IMOMOIIBI Ka4eCTBEHHBIX
peaKkuii.

Jlabopartopnas pabota «VccienoBaHue HyKJIEMHOBBIX KUCJIOT, BBIJICICHHBIX
U3 KJIETOK pa3JIMYHbIX opraHu3MoBy. Tema 5. CtpoeHue U pyHKIUU KIETKH

Turbl KJICTOK: AyKapuOTHYECKas u MIPOKAPUOTUYECKASI.
CtpykTypHO(DYHKIIMOHATIBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHieckoi kiaeTku. Kiierounas cteHka OakTepuii u apxen.
Oco0OeHHOCTH CTpPOCHMsI TEeTepOoTPOHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHoOT B OMOIIEHO3aX.

Crpoenue 151 (byHKIIMOHUPOBAHUE 3YKapUOTUUYECKOHN KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCHIOPT BELIECTB 4Yepe3 IUIa3MaTHUecKyl0 MeMOpaHy: MacCHBHBIN
(muddysus, obneruennas auddysus), akKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemocts MemOpanbl. Pabota HaTpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, daronuTo3. Dk3o1uTo3. Kierounas
crenka. CTpykTypa U QyHKIIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huronnasma. Lluto3omne. [{lutockener. /IBuxkenue nuroniasmel. Opranou bl
kJIeTkd. OTHOMEMOpaHHbIE OPraHOM bl KIETKHU: sHAoIIa3Marrndeckas ceth (JI1C),
anmapat [onbku, JWU30COMBI, HUX CTpoeHHe | GyHKIUU. B3aumocBszb
OJITHOMEMOpPAHHBIX OPraHOUJOB KJeTKH. CTpOeHHE TpaHyJSIPHOTO PETUKYIyMa.
Cunre3 pactBopuMbix OenkoB. CuHTE3 KJIETOYHBIX MemOpaH. [ 'nmamkwmii
(arpanynspHBIN) dHIOIUIA3MaTUYeCKud  peTukynayMm. CekpeTopHas (QyHKIUsS
anmapara [ oJibaxu.

TpaHcnopT BeliecTB B KJIETKE. Bakyonu pacTuTeNnbHbIX KieTOK. KineTtounbrit
cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOU/IbI KIIETKU: MUTOXOHIpUH, TacTuibl. CTpoeHue
u GyHKIUU MUTOXOHJpUN u T1actul. [lepBuyHBIC, BTOPUYHBIE U CIIOKHBIC
MJIaCTUIBl  (POTOCHUHTE3UPYIOIIUX JYKAPUOT. XJIOPOIUIACTBI, XPOMOILIACTHI,
JIEUKOIIACTHI BBICIINX PACTCHUU.
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Hemem0Opannbie opranousl kinetku. CTpoeHne u GyHKIIMH HEMEMOpPaHHBIX
OpPraHoOMUJOB KJIETKU. Pubocombl. MukpoduiaMeHTbl. MbIIeYHbIE KIETKH.
MukpotpyOouku. Kierounsiii nentp. CTpoeHHE W [BHXKEHHE KITYTUKOB H
pecHnyek. MukpoTpy0ouku nuToruiasmsl. LleHTpros.

SAnpo. Obonouka sapa, XpOMaTHH, KapUoIUIa3Ma, SAPBIIIKU, HX CTPOECHUE U
bynkun. SAnepHeiii 6enkoBbIi MaTpukc. I[IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTepGazHoOM siipe. benku xpoMaTiHa — THCTOHBI.

Kiterounsle BkitoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JlemoHCcTpanuu:
[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

TaGmunsr 1 cxembl: «CTpoeHHE 3YKapUOTUYECKOM KIETKn», «CTpoeHHe
JKUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTku», «CTpoeHue
MHUTOXOHAPUWY, «S1po», «CTpoeHne MPOKAPUOTHIECKON KIETKN.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpPOIpEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUabHBIX KIETOK.

JlabopatopHass pabota «M3yueHwe CTpOEHUS KJIETOK  Pa3IUYHBIX
OpTaHU3MOBY.

[Ipaktuueckas padora «M3yueHue CBONCTB KJIETOUHON MEMOpPaHbI».

JIaGopatopHast pabora «VccnemoBaHue IIa3Mojm3a ¥ JICIUIA3MOJIH3a B
PaACTHTEIBHBIX KIETKAX).

[Ipaktuueckas padbora «M3yueHue NBMKEHUS LUTOIIaA3Mbl B PACTUTENIbHBIX
KkJeTkax». Tema 6. OOMeH BEIIECTB U MPEBpPALIEHUE SHEPTUHN B KIIETKE

AccUMMITALINS U TUCCUMUIIALINS — IBE CTOPOHBI MeTabomu3Ma. Tumnsl ooOMeHa
BEIIIECTB: aBTOTPO(HBINA W TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrneueHne kieTku: mnpeBpamieHne ATD B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuidl KIETOYHOTO
Metabonusma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalIu3aTOpoB. benku-
aKTUBATOPbl M OETKMMHTUOUTOPHI. 3aBHUCUMOCTh CKOPOCTH (HDepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBruuHBI CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. {DOTOCUHTES.
CgertoBast u TeMHOBas (ha3bl. [IpoaykTHBHOCT poTOCHHTE3a. BrinsiHue pa3nuyHbIx
(bakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HAUeHUE (OTOCHUHTE3A.

XEMOCHHTES. PaznooOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >Kele300aKTepuu, CepoOaKTEPHH, BOIOPOIHBIC
OakTepun. 3HaYCHHE XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buabl Oposkenus. IIpoaykTsl OposkeHUS W UX
UCTIONb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOIEe3HE.

AspoOHBbIe OpraHUu3MBbl. Orarbl SHEPTreTUYECKOIO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOINU3 — OECKUCIOPOJHOE PACUIEIUIEHUE TTHOKO3bI.
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buonornueckoe OKucCIeHUE, UM KIETOYHOE AbIXxaHue. Poib MUTOXOHIpHUii B
npolieccax ouonoruyeckoro okucienus. l{uknnueckue peakuuu. OKUCIUTEIbHOE
dbochopunupoBanue. [IpenmymiectBa a’poOHOro myTd OOMEHa BEIIECTB MEpe
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPrETUIECKOTO OOMEHA.

JleMoHCTpanuu:

IToptpetsr: . Ilpuctou, K.A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, [1. Mutuenn, I'.A. 3aBap3uH.

TaOmunp! u cxemsl: «DoTocuHTE3», «IHEPreTUUECKuil 00Men», «bruocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCUHTER).

ObopynoBaHue: CBETOBOM MHKPOCKOM, 00OpYIOBaHUE ISl IPUTOTOBJICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

JIaGoparopHas pabota «/3yueHne KaTaTUTUUECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe amMuIIas3bl WK KaTajaas3bl)y.

JlabopatopHass pabora «M3ydeHue (QepMEHTATUBHOTO paCHICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnas  pabora «CpaBHeHue mpoiieccoB  (OTOCHHTE3a U
XEMOCHHTE3a».

JlabopatopHas pabota «CpaBHEHHUE MPOIIECCOB OPOKEHUS U AbIXaHus». Tema
7. HacnencTBennas nHdopmaIus U peaiu3aius ee B KJIeTKe

Peakuuu maTtpudHoro cuHrtesa. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJI, €ro cBoucTtBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHnmmne
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, aHTUMIAPAIIIIETbHOCTh, ACUMMETPUYHOCTbD.

Tpancnauus u ee stanel. Yuactue TpancnopTHeix PHK B Onocunrese 6enka.
VYcnoBuss OuocuuTe3a Oenka. KoaupoBanwe amuHOKHCIOT. Ponp pubocom B
onocuHTe3e Oenka.

Opranuzanusi TeHOMa y MNPOKapUOT U IYKapuoT. Perymnsius aKkTUBHOCTH
reHoB y mpokapuoT. I'mmnore3a omepona (®. XKakob, K. Mano). Perynsius
OOMEHHBIX MPOLECCOB B KJeTke. KileTouHblil roMeocTas.

Bupycel — HekiieTounbie POpMBI )KU3HU U 0OJUTaTHBIE Napa3uThl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a00neBaHus yeiaoBeka, KUBOTHBIX, pactenuid. CITU][, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

JlemoHcTpauuu:

[Toptpetsr: H.K. Kosbiios, J1.1. UBanHOBCKHI.

Tabnuiel u cxeMbl: «buocunTes 6enka», «I'eHeTndeckuil Koy, «BUpycei»,
«baktepuodarm».

[Tpaktuueckas padora «Cozmanue monaenu Bupyca». Tema 8. JKusHeHHBIH
LUK KJIETKH

Knerounslii nuki, ero mepuoabl M perymsanus. Matepdaza u MuTO3.
OcobeHHOCTH TpOIEcCOB, MpoTeKarolx B uHTepdase. IloaroroBka kieTku K
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nenenuto.  I[Ipecuntetmyeckuii  (MOCTMUTOTHYECKUW),  CUHTETUYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUobl UHTEpGa3bl.

Martpuunbii cunre3 JJHK — pernmmkanms. [Ipuanuner permmkannu JHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTb.
Mexanuzm permkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TejaoMepaza. XPOMOCOMHBIH HAOOp KICTKM — KapuOTWIl. JIUTUIOWIHBIA U
TarionHbI  HaOoOpbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBwie
XPOMOCOMBI.

Jenenne kneTku — MuTo3. CTaguu MUTO3a U IPOUCXOISAIIUE B HUX POLECCHI.
Tunbel Muto3a. Kapnoknses n nUTOKUHE3. buonornyeckoe 3HayeHue MUTO3A.

Perymanuss MUTOTMYECKOro LUKIIA KIETKU. [Iporpammupyemasi KieTO4Has
ru0esb — anomnTo3.

Kierounoe s1po, XpoMOCOMBI, (PyHKIIMOHAIbHASI TEHOMUKA.

JleMoHCTpauuu:

TaGmunsl u cxembl: «Ku3HEHHBIN LMK KIEeTKW», «Mutos3», «CTpoeHue
xpomocomy, «Pemukanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MUTO3 B KJIIETKaX
KOpELIKA JIyKa».

Jlabopatopnass ~ pabora  «3yduenme  xpomocom Ha  TOTOBBIX
MHUKpOIIperapaTaxy.

JlaGoparopnas pabota «HabmroaeHrne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpompernapaTtax)». Tema 9. Ctpoenue u GyHKIIUNA OPTaHU3MOB

buonoruueckoe pazHooOpazue OPTraHu3MOB. OIHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHUS WM SKM3HEICITEIBHOCTH  OJHOKJICTOUHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOYHBIC TPHOBI, OJHOKJICTOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas,
MOKPOBHAs, MPOBOJASIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U PaclofIOKEHHs TKAHEH B OpraHax pacTEHUH.

TxkaHU KUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEH: SIHUTEIMAIbHAs,
COCIMHUTEIbHAS, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHUsA, (YHKIUH U
pacnoJIOKEHUSI TKAHEH B OpraHax )KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M TeHepaTHBHBIE OpraHbl pacTeHud. Opranbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4yesoBeKa. OyHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKIETOUYHBIX M
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi U BHyTpeHHUH ckenieT. CTpoeHre U TUTIBI
COEMHEHUS KOCTEH.

I[BI/I)KCHI/IG OpraHu3MOB. I[BI/I)KCHI/IG OJHOKJICTOYHBIX OpraHU3MOB:
aMe6OI/II[HOC, KTYTHUKOBOC, PCCHHUYHOC. I[BI/I)KeHI/Ie MHOT'OKJICTOYHBIX paCTeHI/Iﬁl
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TPOIIM3MbI W HACTHUMU. I[BI/I)KGHI/IC MHOI'OKJICTOYHBIX JKHMBOTHBIX M 4YCJIOBCKA:
MBIIIICYHAsA CUCTCMA. PC@)HGKC. CkeneTHbIe MBIIINOBI 1 UX pa60Ta.

[Iutanne opranusmoB. lloryomenue BOABL, YIJEKUCIOrO Taza U
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpuonoctHoe u
BHYTPUKJIETOUYHOE TuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUIICBAPUTENBHOTO TpakTa. [lumeBapurenpHble kene3bl. llumeBapurenbHas
CHCTEMa YeJIOBEKa.

Jlpixanue opraHnu3MoB. Jlpixanue pacteHui. J{pixanue kuBoTHBIX. Auddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
XKabepHoe u neroynoe npixanue. JlpIxaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JpIxarenbHas cucTEMa dYenOoBeKa. MeXaHW3M BEHTWDALMM JIETKHX Yy ITHI] U
MiIeKonuTaromux. Perymsuus apixanus. JprxareabHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TPaHCIOPTHBIE CHUCTEMBI PACTECHHM.
TpaHcropT BeEmIECTB y KUBOTHBIX. KpOBEHOCHas cHUcTeMa M €€ OpraHbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KkpoBooOpamieHusi. DBOJIOLMOHHBIE
YCIIOKHEHUSI CTPOEHHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
Cepilia U €€ peryJIsaLusl.

Brigenenue y opranusmoB. Beinenenue y pacreHuid. Beigenenue y
KUBOTHBIX. CoOKpatuTenbHble Bakyonu. Opranbel BelaesieHus. PuipTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJIEICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIICIMTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
He(ppona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOYHBIX OpraHu3MoB. CrHopsbl
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3allIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI M WX MpPOU3BOIHBIE.
3amura opranu3ma oT OonesHeil. IMmyHHasi cuctema denoBeka. KieTouHbrii u
TYMOPQJIbHBIA HUMMYHHUTET. BpOKIeHHbIH W TNPUOOpPETEHHBIN crenupuIecKuit
UMMYyHUTET. Teopus KIOHAJIbHO-celneKkTuBHOro ummynurera (II. Dpmux, ®.M.
bepuer, C. Tonerasa). BocnnaiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIECHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perymsaumMs |y OpraHu3moB. Pasapaxxumocts y
OJIHOKJIETOYHBIX OPraHUu3MOB. Takcuchl. Pa3ipa)kxumMoCTh U perynisuns y paCTeHUMN.
PocTroBble BelecTBa U X 3HAYCHUE.

HepBHast cuctema um pediexTopHas peryisinus y >KHBOTHBIX. HepBHas
cucTeMa U €€ OT/eNbl. DBOJIIOIMOHHOE YCIO0KHEHUE CTPOSHHSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIENbI TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
peduekTopHas n1yra. besycioBHbIe U yCIOBHBIE PEQIIEKCHI.
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['yMopasibHast perysiiusl U 3HIOKPUHHAS CHCTEMa UBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocBs13b
HEPBHOU U SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpanuu:
[Toptper: U.I1. I1aBnos.

Tabmuupr 1 cxeMbl: «OAHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUYHbBIE
Bogopocin», «bakrepum», «lIpocrerimmey», «Opranbl LBETKOBBIX pPACTEHHID,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenui», «KopHeBble cuctemsl», «CTpoeHue crelms,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJIET YeI0oBEKa,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucremayn, «JlpIxartenbHas

cucrema», «HepBHas  cucrema», «Koxa», «MplllleyHass  cUCTEMay,
«BplgenurenbHas cUcTEMay, «IDHIAOKPUHHAsA cuUcTeMa», «CTpPOCHHME MBIIIIbDY,
«Ammynuter»,  «Kumeunonosoctueie», «CxemMa  TUTAaHUA  PACTECHUIN,

«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue mnaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas — cucrema  nrtunmy,  «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexce».

ObopynoBaHHe: CBETOBOW MHKPOCKOI, MUKpONpENnapaTbl OJHOKIETOYHBIX
OpPraHMW3MOB, MHKpPOIpernapaTsl TKaHEH, pPaKOBHHBI MOJIIIOCKOB, KOJUICKIUH
HACEKOMBIX, UTJIOKOXKUX, KUBBIC IK3EMIUISIPHl KOMHATHBIX pPacTeHHH, repbapuu
pacTeHWid pa3HbIX OTAENOB, BJIAXKHBIE TIperaparbl IKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeIOBeKa,
00OpyIOBaHUE IJIsl AEMOHCTPALMK TIOYBEHHOTO W BO3IYIIHOTO MUTAHUS PAaCTCHUH,
pacuierieHus Kpaxmasa u 0elnKoB MoJ IedCcTBHEM (epMEHTOB, 000pYAOBaHUE IS
JIEMOHCTpPALIMK ONBITOB MO M3MEPEHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENIbHBIX ABM)KEHUN, MOJIEIH FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

Jlaboparopnas padota «M3ydueHue TkaHel pacTeHUN».
JlaGoparopnas pabota «M3ydueHue TkaHel KUBOTHBIX).

JlaGoparopnas pabota «/3yueHue opraHoB [IBETKOBOTO pacTeHus». Tema 10.
Pa3MHOXeHHe 1 pa3BUTHE OPraHU3MOB

dopmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pasMHOXKEHHs: IOYKOBaHHWE, CHOPYJISALUA,
dbparmeHTaiys, KIOHHPOBaHUE.

ITonmoBoe pasmMHokeHue. IlonoBbie KiIeTKU, WM rametsl. Meio3. Craguu
Mmeno3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIEC
OpPTaHU3MOB.

[Ipen3aponspimieBoe pasButue. [ amerorenes y :kuBOTHBIX. [10J10BBIE JKENE3HL.
OO6pa3oBanue U pa3BUTHE MOJOBIX KIEeTOK. CiepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.
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OmnogoTBOpeHne W HIMOPHUOHANBHOE pa3BUTHE >KUBOTHBIX. (CHocoObl
OIJIOJIOTBOPEHMSI: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

WNHauBHyalbHOE pa3BUTUE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTUs — HAyKa
0 pasButud opraHu3MoB. Craaumm >MOpHOreHe3a >XMBOTHBIX (Ha MpuUMepe
narymikn).  Jlpo6menme.  Tumbl  apoOneHus.  OcCOOEHHOCTH — APOOJICHUS
MJIEKONUTAOMMX. 3apOAbIIIEBbIE JUCTKUA (racTpyisuus). 3akjiagka OpraHoB M
TKaHEl U3 3apOJIbIIIEBBIX JUCTKOB. B3anMHOE BIIMSIHHE YacTel pa3BHUBAOLIETOCS
3apojipllia (AMOpHOHANIbHAS MHAYKIMS ). 3aKia/iKa [UIaHa CTPOSHMSI dKUBOTHOT'O KaK
pe3yJIbTaT UepapXUUECKUX B3aUMOJCHCTBUI I'eHOB. BinsiHue Ha SMOpHOHANIbHOE
pa3BUTHE PAIUYHBIX (PAKTOPOB OKPYKAIOIIEH CPE/IBL.

Poct u pasButne xuBOTHBIX. llocTamOpuonanbHblii nepuon. Ilpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3HA4YE€HHE MPSIMOTO W HENPSMOIO
pa3BUTHS, UX PacHpoCTpaHEHHE B mpupoje. Tumbl pocta XKUBOTHBIX. PaKTOPHI
PEryJsiliMKM pocTa )KUBOTHBIX U yenoBeka. CTaauu mocTaMOPHUOHAIBHOIO Pa3BUTHS
y JKMBOTHBIX U 4enoBeKa. [lepnoipl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKHE TIPOLIECCHI.

Pa3smHoxxenune u pasButue pacrenuil. ['amerodur m cnopodur. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue Crop B npolecce merosa. ['amerorenes
y pactenuil. OmioJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BoitHOE
OIJIOIOTBOPEHME Y LIBETKOBBIX pacTeHHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISALAA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.
JlemoHCTpauuu:
[Toptpetsr: C.I'. HaBamun, X. [lIneman.

Tabmumel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI OecIoaoro
pPa3MHOKEHUA», «Pa3MHOXEHHE XJaMHAOMOHAIb», «Pa3sMHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHue Tuapb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3onsiay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nsarymkn», «JIBOWHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTECHHI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIBHBIX pacTeHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycTbD», «KU3HEHHBIN UK MXay, « KU3HEHHBIHN ITUKII TAIIOPOTHUKAY,
«KW3HEHHBIN IIMKJI COCHBIY.

OOopynoBaHHE: CBETOBOM MHMKPOCKON, MHUKpOIpenaparbl  SHUIEKICTOK
U CIIEPMaTO30HI0B, MOJIEITh « LMK pa3BUTHS JATYIITKHY.

JlabopaTtopHas pabora «/3yueHne CTpOEHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

[IpakTrueckas paboTa «BbIsIBICHHE NPHU3HAKOB CXOJACTBA 3apOJBIIICH
MTO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpoeHHE OpPraHOB Pa3MHOXKEHHS BBICIINX
pactenmii». Tema 11. 'eHeTnka — Hayka O HACIEACTBEHHOCTH M W3MEHUHWBOCTH
OpPTraHH3MOB
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HcTopust cTaHOBIIEHUS U pa3BUTHUS TeHETUKH Kak Hayku. Pabotel I'. Menaens,
I'. ne ®pusa, T. Moprana. Poinb OT€UECTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETHUKHU.
Pa6oter H.K. KonsrioBa, H.W. BaBunosa, A.H. benozepckoro, I'.JI. Kapneuenko,
FO.A. ®ununuenko, H.B. Tumodeena-Pecosckoro.

OCHOBHBIC TEeHESTHYSCKHE IMOHATHS ¥ CUMBOJIBL. [ OMOIOrHUHBIC XPOMOCOMBI,
AJUICJIBHBIC T'CHbI, AJIbTCPHATUBHBLIC ITPHU3HAKH, I[OMHHEIHTHI)IFI )51 pCHCCCHBHBIﬁ
IIPHU3HAK, TOMO3UI'0Ta, ICTCPO3UT0Ta, YUCTAAd JINMHUA, FI/I6pI/II[BI, T'CHOTHII, (1)6HOTI/IH.
OcHOBHBIC MCTOIbI T'CHCTHUKU: FI/I6pI/II[OJIOI‘I/ILIeCKI/II\/’I, HI/ITOHOFI/I‘IGCKI/Iﬁ,
MOJIGKYJIHPHOFGHGTH"IGCKPlfI.

JleMoHCTpanuu:

IToptpetsl: I'. Mengnens, I'. ne ®puz, T. Mopran, H.K. Kousros, H.N.
Basunos, A.H. benozepckuii, I'.JI. Kapneuenko, FO.A. @umunuenko, H.B.
Tumodee-PecoBckuii.

Ta6HI/II_[I>I U CXCMBI. «MGTOIILI I'CHCTUKU), «Cxembl CKpCIIUBAHU).

Jlabopatopnass  pabora  «J/Ipo3odpuna Kak  OOBEKT TE€HETHYECKUX
uccienoBanuiiy. Tema 12. 3akOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBeiii 3akoH MeHgens — 3aKoH
eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOJIOrMyeckrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unores3a 4ucToTh ramer.

AHanuzupyrouiee ckpemuBanue. [I[pomexyTouHbIi XapakTep HacaeqOBaHuUs.
Pacuienienrie Ipu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

HuruOpuanoe ckpemuBanue. Tpetnii 3akoH MeHnaens — 3aKOH HE3aBUCUMOTO
HacJeI0BaHUs TPU3HAKOB. LluTOI0rMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYILICHHE CILEIUICHUS MEXAYy TI'€HaMH. XPOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIA MEXAHU3M OMNpPEIENICHUS TT0J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTepOoraMeTHbIM TOJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBanue nmpru3HaKoOB, CHEIIJICHHBIX C ITOJIOM.

['enorun kak uenoctHas cucrema. I ImeroTponust — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOKECTBEHHBIM  ajuieau3M. B3auMojencTBue HealJeJIbHBIX T'E€HOB.
KommiementapHocTs. Onuctas. [lomumepus.

I'eHeTn4yeCKUN KOHTPOJb PAa3BUTHSL PACTECHUM, XKMBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— IapasuT»

U «XO3iUH — MUKpPOOHOMY. [ 'eHeTHUeCKe acTeKThl KOHTPOJIS U U3MECHCHHS
HACJIEICTBEHHOU MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu:
[Toptpetsr: I'. Mennens, T. Mopras.
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Tabmuupl u cxemsl: «IlepBblil 1 BTOpoi 3aKkoHBI MeHnensn», «Tpertuid 3akoH
Mengens», «AHaIM3UpYIOIIEe CKpeluBaHue», «HemonHoe TOMUHUPOBAHHEY,
«ClemieHHOe Hacje0BaHWE IPU3HAKOB Yy Apo30o¢uibly, «['eHeThka mojiay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTUILBDY,
«MHOXECTBEHHBIN aJIeIn3M», « B3auMo1elicTBHUE IT'€HOBY.

ObopynoBanue: Mojenb MJig JEMOHCTPAllMM 3aKOHOB €IMHOO0Opa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICTUICHUS TPU3HAKOB, MOJCIb IS
JEMOHCTPALIMA 3aKOHA HE3aBUCUMOIO HACJIEJAOBAHMS NPHU3HAKOB, MOJENb IS
JIEMOHCTPALIMK CIEIUICHHOTO HACJEeIOBaHUSI MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

[Ipaktnueckas pabGota  «M3ydyeHwe  pe3yapTaTOB  MOHOTHOPHAHOIO
CKpEIIMBaHUA Yy APO30(PUITB».

[Ipaktuueckas  pabora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpeluBaHus y Apo3oduisdy. Tema 13. 3aKkOHOMEPHOCTH U3MEHUUBOCTH

B3aumogeiictBue reHoTuna u cpenbl mnpu  (popmMupoBaHUHM (PEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanoHHas  M3MEHYMBOCTb. Poiib cpenbl B (HOPMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHBIN
psan u BapuanmonHass kpuBas (B. Moranncen). CoiicTBa MOIu(PUKAIIMOHHON
WU3MEHYHUBOCTH.

I'enoTunuyeckas n3MeHYUBOCTh. CBOMCTBA TEHOTUITMYECKOU N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHas M3MEHUYMBOCTh. MeH03 M IIOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieax OJTHOr0 BUIA.

MyTtanroHHass W3MEHYMBOCThb. BHIbBI MyTallMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYIUPOBaHHbICE MYTallMu. SaepHble U
UTOIUIa3MaTuyeckue mytanuu. CoMaTHYeCKUe M TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJICJICTBEHHOCTb.

JleMoHCTpauuu:
IToptpersr: I'. ne ®pus, B. Moranucen, H.1. Basunos.

Tabmumer u  cxembl: «Bugbl u3MeHunBOCTHY, «MoaudukamoHHAS
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

O6opynoBaHue: >KMBbIE U repOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUI,
pucyHku (¢dotorpadun) >KMBOTHBIX C Pa3TUYHBIMU BUIaMU W3MEHYUBOCTH.
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JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

[Ipaktuueckass  pabora «Myrtamum y Japo3oduiabl  (Ha TOTOBBIX
MUKponpenaparax)». Tema 14. 'eHeTrka yenoBeka

Kapuotun yenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T'€HOMA
4yejaoBeKa.  MeToJbl  M3YYEHMsI TEHETUKH  4YEJIOBEKa: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIH, LIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYIsIpHO-TeHeTHUeCKuil. CoBpeMeHHOE ONPEIEIICHUE TCHOTHIIA!
MTIOJJHOTEHOMHOE ~ CEKBEHHPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCJIE C MMOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHbie 3a00JieBaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACIEACTBEHHOW MPEapacioioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYCHUU TE€HETUYECKUX
3a00JieBaHUI YelloBeKa. MeIUKOreHeTUUeCKoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJICTKU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTHYECKHE ACIEKThl MCCIIECIOBAaHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl  TMOBBIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa
K (PU3UYECKOMY U XUMUYECKOMY 3arpsi3HEHHIO OKpY Karoliei cpenbl. ['eHeTnueckas
IIPEAPACIIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTUAM.

JleMoHCTpauuu:

T36HI/II_[I>I N CXCMBI. ((KapI/IOTI/IH YCJIOBCKaA», «MGTOIIBI HN3YUCHUA I'CHCTHUKH
YCJIOBCKaA», «I'eHeTnyeckre 3a00JICBaHNS YCIIOBEKAY.

[Ipaktuueckass pabora «CocTaBieHUE W aHaIu3 poAOCIOBHOI». Tema 15.
Cenexuusi OpraHu3MOB

JlomecTukanus MW CelIeKIUs. 3apoKJICHHE CEIEKIMH U JOMECTHUKAIUH.
VYuenue H.W. BaBunona o LleHTpax mporcXoKaAeHUsI © MHOTOOOpa3usi KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JJaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H.N. BaBusnosa, ero 3HaueHue /sl CENESKIIMOHHOMN pabOTHI.

Meroabl cenekImoHHOW padoThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIM H
VIHJINUBU 1Y QJIbHBIM. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HctrwiTanne
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIIMOHHOM  paboThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMi Y KyJIbTYyPHBIX
dbopm opranu3moB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoHOTo MaTtepuaa Jijisl CEeKIUH.

[Tonyuenue MOJIUTUIONTIOB. Bnayrpusunosas rUOpUIU3aLINSL.
bnu3kopoACTBEHHOE — CKpeluMBaHue, WM  WMHOpuauHr.  HepoactBenHoe
CKpelllMBaHue, Wiau ayTOpuaunr. ['erepo3uc um ero mpuuuHbl. VcmonbzoBanue
rerepo3uca B ceneknuu. OtmaneHHas rubpuamszanus. [Ipeogonenue Oecrionus
MEKXBUIOBBIX THOPUAOB. JJOCTHIKEHUS CENEeKIINHU PACTEHUN U )KUBOTHBIX.
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CoxpaHeHHE U U3YyYEHUE I'€HETUYECKHX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX poaMYed  ajus  co3daHMsl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SMCTBEHHBIX KYIBTYD.

JleMoHCTpauuu:

IToptpersi: H.M. BaBunoB, N.B. Mwuuypun, I'.J[. Kapneuenko, ILII.
Jlykbsinenko, B.JI. Acraypos, H. bopnoyr, J1.K. benses.

Tabmuibr u cxemsl: «LleHTPBI MPOUCXOKACHHSI © MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACICICTBEHHOW M3MEHUYHMBOCTHY,
«Metoapl cenekiuny, «OTnaneHHas Tuopuanu3anusy, «MyTareHesy.

JlabopaTtopHas paborta «/3ydyeHHe COPTOB KyJIbTYPHBIX PACTEHUNA W MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JIaGoparopHas padota «/3yueHne MeTo 0B CEIEKLUU PAaCTEHUI.
[Ipaktruueckas padota «IIpuBHUBKa pacTeHHID.

Okckypcus «OCHOBHBIE METOABI M JOCTHXKEHHSI CEIICKIMM PACTCHUUA M
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B J1aDOpaTOpUIO
arpoyHUBEpCUTETa WIM HAydyHOro IieHTpa)». Tema 16. buortexHomorus u
CHHTETHYECKAsT OMOJIOTHSA

OOBEKTBI, HCIOJIb3yeMble B OHOTEXHOJOTMM, — KIJIETOYHBIE U TKaHEBBIE
KYJIBTYpBI, MUKPOOPTraHU3MBI, ux XapaKTepUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEenHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aMUHOKHUCIOT U BATAMUHOB.

CO3,Z[aHI/Ie TEXHOJOTUH U HHCTPYMCHTOB LCJICHAIIPABJICHHOI'O U3MCHCHHA H
KOHCTPYUPOBAHUA I'CHOMOB C LCJIBIO ITOJIYYCHHA OPraHU3MOB U UX KOMIIOHCHTOB,
COoACpKaAIMX HC BCTPCHAOIIHUCCS B IIPHUPOAC OMOCHMHTETHYECKHE IIyTH.

Knerounas nnHxxeHepus. MeToapl KynbTyphl KJIETOK U TKaHEW PacTEHUN U
*®uBOTHBIX. KpuoGanku. Comaruyeckas THOpUAM3AUS W  COMATUYECKUN
smOpuorenes. Mcnonb3oBanue ramionioB B celeKIuu pacteHui. MckyccTBenHoe
OIUIOAOTBOPEHUE. PEKOHCTPYKLMS SAMUEKIETOK W KIOHUPOBAHUE >KUBOTHBIX.
Meton TpaHCIIaHTALMU SAEP KIETOK.

XpoOMOCOMHass M Te€HHas WHXeHepus. VICKyCCTBEHHBIM CUHTE3 IeHa U
KOHCTpyupoBanue pekomOuHanTHbiXx JIHK. JlocTikeHus W TMepCHEeKTHBBI
XpPOMOCOMHOM M TE€HHOM HHXEHEpUU. DKOJOTMUECKHE U 3TUYECKUE MPOOIEMbI
T€HHON WHKCHEPUU.

MenunuHckue  OmorexHojioruu. IloctreHomHass 1udpoBas MeAUIMHA.
[TIIP-nuarnoctrka. MeTaOoI0MHBIN aHAJIN3, TCHOLICHTPUYECKUN aHAJIU3 TIPOTeOMa
YEeJI0BEKa Ul OLEHKU COCTOSIHUS €ro 340pOoBbs. lcmosb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OuoumkeHepuss s pa3pabOTKU
byHIaMEHTATBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3JaHUS KOMIUIEKCHBIX
TKAHEN COYETAHUEM TEXHOJOIMU TPEXMEPHOIO OMONIPUHTUHTA u
ckadomauara IS pemeHus  3a7ad MepCOHATM3UPOBAHHON METUITUHBI.
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Coznanne BEKTOPHBIX BAaKIUH C LENbI0 OOecreueHus: KOMOWHUPOBAHHOM
3alUATBl OT BO30yauTenen OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX
MexaHu3MoB (yHkiuonnpoBanus PHK-comepxammx BHUPYCOB, BBI3BIBAIOIINX
0c000 ornacHble 3a00J€BaHUs YEIOBEKA U YKUBOTHBIX.

JleMoHCTpanuu:

Ta6J'II/IHI)I 1 cxembl: «lMcnoib30BaHue MUKPOOPIraHN3MOB B ITPOMBIIIIJICHHOM
IIPOU3BOACTBC», «Knerounas HHXXCHCPU), «I'ennas HHIXCHCPUA.

JlaGoparopHas padbota «M3ydueHrue 00beKTOB OMOTEXHOJIOTHI).
[Tpaktuueckas padota «[loydeHrne MOTOYHOKHCIIBIX TPOTYKTOBY.

SKCKprI/I}I «bruorexHomoruss — Ba)kHEHINas IMPOU3BOAUTCIIbHAA CHJIA
COBPCMCHHOCTH (Ha OMOTEXHOJIOTHYCCKOE HpOI/IBBOILCTBO)».
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yjibTaTaM OCBOCHUS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHero o01ero o0pa3oBaHUsl: JUYHOCTHBIE,
MeTaIpeIMETHbIC U TIPEIMETHBIE.

B cTpykType IMYHOCTHBIX Pe3yJbTaTOB OCBOEHUS MPOrpaMMBbI IO OMOJIOTHUH
BBIJICJICHBI CIEAYIOIIHNE COCTABIISIOIIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUICKON
IPaKJAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTENIbHOCTH
U CaMOOIIPENENCHUI0, HaJIMyue MOTHBAlMM K OOydyeHuro OuoJoru,
LIEJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMYHOCTHM Ha OCHOBE
KJIIOYEBBIX I[EHHOCTEH M HCTOPUYECKUX TpaJuLUN pa3BUTHS OHOJIOTHYECKOTO
3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroUIMXcs PyKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHOCMBICIOBBIMA YCTAaHOBKAaMH, IPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJM4YHME€ MPABOCO3HAHUS  AKOJOTMYECKON
KYJbTYpPBbI, CIIOCOOHOCTH CTAaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINgHOCTHBIC PE3yIbTAaThl OCBOSHUS ITPOTPaAMMBI 110 OUOJIOTUH JTOCTUTAFOTCS
B EIUHCTBE Y4YEOHOH M BOCHHUTATEIBLHON JEATEILHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMU  POCCHUMCKAMHU  COLMOKYJIbTYPHBIMH, HCTOPUYECKHUMU U
JTyXOBHOHPABCTBEHHBIMH IICHHOCTSIMU, TPUHATHIMA B OOIIECTBE IpaBUJIaMHU U
HOpMaMU  TIOBEJEHHUS W CIOCOOCTBYIOT  IIpoIleccaM  CaMOIIO3HaHUS,
CaMOBOCIIUTaHUSA W CaMOpPA3BUTHUSA, PA3BUTHS BHYTPECHHEH NO3MIMU JUYHOCTH,
MaTPUOTU3MA U YBAXKCHUS K 3aKOHY U IIPABOMOPSIKY, YEIOBEKY TPYJa U CTApIIEMY
MOKOJICHHUIO, B3aMMHOTO YBaXXEHUs, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJICANIO W TPAJUIMAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickont denepanun,
MPUPOJE U OKPYKAIOLIEH Cpeie.

JIngyHOCTHBIE pE3yibTaThl OCBOSHMS ydeOHoro mpeamera «buomorusy»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KUIHEHHOTO
ONBITA W OMbITA JICITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEILHON JEATETbHOCTU, B TOM 4YHCJIE B YacTU: 1) TpakIaHCKOIO
BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOH MO3UIIMN 00YYAIOIIEer0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHUC CBOHMX KOHCTUTYLIMOHHBLIX IIpaB H O6$[33HHO0T€I>1, YBAXKCHHUC
3dKOHAa U IIPaBOIIOPAAKA,

FOTOBHOCTh K COBMECTHOH TBOp‘{eCKOI\/'I ACATCIbHOCTH IIpHU CO3JaHHUH
y‘{e6HBIX IMPOCKTOB, PCIICHUUN y‘IC6HBIX N IIO3HABATCIIbHBIX 3aJ1a4, BBIIIOJITHCHHU
OMOJIOTNYECKUX 9KCIICPUMCHTOB;

CITOCOOHOCTh OIpCaACIIsATh CO6CTB€HHYIO IIO3HMIHUIO II0 OTHOIICHHIO K
ABJICHHUAM COBpGMCHHOfI JKU3HHU U OOBICHSITH €c,
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YMCHHC YUYUTHLIBATH B CBOUX HeﬁCTBHHX HGO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O
B3aI/IMOI[eI‘/’ICTBI/IH JII-OII@ﬁ C pa3HbIMHU Y6€}KI[€HI/IHMI/I, KYJIbTYPHBIMU OCHHOCTAMU U
COIIMaJIBHBIM ITOJIOKCHHCM

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJHEHUS
yu4eOHBIX, TIO3HABATENBHBIX U HCCIENOBATEIbCKUX 3a/lad, YBAKUTEIHHOTO
OTHOIIEHUSI K MHEHHMIO ONIMOHEHTOB TMpPH OOCYXIECHWU CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAaHHTApPHONM U BOJOHTEPCKOW JIESTEIBHOCTH; 2)
MaTPUOTUYECKOTO BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXXJaHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHoi, ropioctu 3a CBOM Kpal, CBOXO PoJiHY, CBOM S3bIK U KYJIBTYPY, ITPOILIOE
Y HACTOSIIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

INCHHOCTHOC OTHOIICHHUC K IIPUPOJHOMY HACJIICAUIO U ITaMATHHUKAM IIPUPOIHLL,
JOCTHKCHUAM Poccum B HAaYKC, HCKYCCTBC, CIIOPTC, TCXHOJOTUAX, TPYIC,

CIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUUCKHX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OHOJIOTMM, TNMOHMMAaHWs 3HA4YE€HHs OWMOJOTMM B IO3HAHUM 3aKOHOB
IPUPOABL, B ’KU3HU YEJIOBEKA U COBPEMEHHOIO 00ILIECTBA;

PII[CVIHEUI Y6€)KI[CHHOCTB, IOTOBHOCTb K CIYKCHHIO M 3alIUTC OTG‘-IGCTBa,
OTBCTCTBCHHOCTD 3a €TI0 CYIII)6Y; 3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/a;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CITOCOOHOCTh OOCHHUBATL CUTYAIUIO W IIPUHHUMATb OCO3HAHHBIC PCIICHMUA,
OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI 1 ICHHOCTH,

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOr0O OyAyILEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWMHOM JKU3HM B COOTBETCTBUHM C
TpaguuusaMu Hapos1oB Poccuu; 4) 3cT€TUYECKOT0 BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOMIECTBEHHBIX OTHOIICHUI;

ITOHUMAaHHuE€ S5MOITMOHAJIBHOI'O BOBHCﬁCTBHH KUBOM IpHUPOIALI 1 €€ HCHHOCTH;

IFOTOBHOCTb K CAMOBBIPAKCHUIO B PA3HBIX BHAAX HCKYCCTBA, CTPCMJICHHC
IIPOABJIATH KA4CCTBA TBOp‘—IGCKOﬁ JIMYHOCTH,

5) pu3nyeckoro BOCIIUTAHUS:

MOHUMAHWE W peaju3alus 3J0pOBOTO W 0Oe30macHoro ooOpaza KU3HU
(310poBO€  TIMTAaHHWE, COOJNIIOJIEHWE TUTMEHUYECKMX TIpaBUJl M HOPM,
cOQIaHCHPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyIsIpHas Qu3ndeckas
aKTUBHOCTB), OEpEe)HOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

IIOHUMAHHUC NOCHHOCTHU TIIPpaBUJI HHIAUBHUAYAJIBbHOTO MW KOJUJICKTHUBHOI'O
0e30macHoro IMOBCACHMS B CUTYALUAX, YT'POXKAIOIMIUX 300POBbIO U )KU3HU HIOIleﬁ;
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OCO3HaHHUE TMOCIEACTBUI U HETPUSATHUS BPEAHBIX NMPUBBIUEK (YHIOTpeOIeHHS
aJIKOT0JIs, HAPKOTUKOB, KYpeHUs); 6) TPYJOBOTO BOCITUTAHUSI:

IOTOBHOCTDB K TPpyAy, OCOBHAHUC [ICHHOCTU MACTCPCTBA, TPYI[OJ'IIO6I/IG;

FOTOBHOCTh K aKTHBHOU ACATCIIBHOCTU TEXHOJOTMYECKON U COHI/IaHBHOﬁ
HaIIpaBJICHHOCTH, CITOCOOHOCTH HHUIOWWUPOBATD, IINIAHUPOBATHL U CAMOCTOATCIBHO
BBITIIOJIHATB TaKYIO JCATCIIbBHOCTD,

MHTEpPEC K Pa3IuYHbIM cepaM MpodeccnoHaTbHON NeATeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayulied mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BAaHHMIO Ha
IPOTSHKCHUH BCEH KHU3HU; 7) IKOJOTHICCKOTO BOCITUTAHUS:

OKOJOI'M4YCCKH uenec006pa3Hoe OTHOHICHHUC K IIPHUPOAC KaK HCTOYHHUKY
KHU3HH Ha 3CMJIC, OCHOBC €C CYILICCTBOBAHMU;

HOBBIIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYpbl: NPUOOPETEHHUE OIbITa
IUIAHUPOBAHMS IIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCIEICTBHMA IS
OKpPYXarOIEH Cpeabl;

OCO3HaHHUE TJIOOAIBHOIO XapakTepa AKOJIOTMYECKUX MpoOJieM M MyTel ux
pEeIIeHHS;

CIOCOOHOCTh HCIOJIB30BaTh IMPUOOpETaeMble MpU H3YyYEHUH OHOJIOTHU
3HaHWS W YMEHMsS MpU PELICHUU NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOACHUE  TpaBWi  MOBEACHUS B  MPUPOJE,
HANpaBICHHBIX HAa COXpPAaHEHHE pPaBHOBECHs] B HSKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCUCTEM, OHOoCchepbl);

AKTUBHOE HENPUATHE JICUCTBUM, MPUHOCAIIUX BpPEI  OKPYKaKOIIEH
MPUPOJIHON Cpejie, YMEHHE IPOTHO3UPOBATh HEOJAroNMpHATHBIC AKOJOTHYCCKHE
MOCJIEACTBUS MPEANPUHAMAEMBIX JCUCTBUU U TPEIOTBPAILIATH UX;

HaJIMYKUE PA3BUTOTO IKOJIOTUUECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYACTUIO B MPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHUYECKOU
HaIMpPaBJICHHOCTH;

8) IIEHHOCTU HAYYHOTO MMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPAKTUKH, OCHOBAHHOI'O Ha JUAjore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBCPIICHCTBOBAHHC SI3LIKOBOM Y YUTATEIbCKOM KYJBTYPBI KaK CpCICTBa
BSaHMOI[efICTBHH MCKAY JIFOAbMHU U IIO3HAHUS MHPA,

NMOHUMaHWe crnenuPukr OUOJOTHM KaK HayKd, OCO3HAHUS €€ POk B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpYXKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOmecTBa, B TO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOseM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,
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yOEXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTUU ISl COBPEMEHHOMW ITUBUIIU3AIINHN:
oOecrieyeHus: HOBOTO YpPOBHS PAa3BUTUA MEAMUIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOiIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU,

3aMHTEPECOBAHHOCTh B IMOJYYCHUU OWOJIOTMYECKUX 3HAHMM B IENIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4EeHUU OMOJIOTHH;

IMIOHUMAaHHC CYITHOCTH MCTOAOB ITO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX
HayKax, CIOCOOHOCTH MCIIOJb30BaTh [MoJIy4acMbIC 3HAHUA I dHaJIn3a H
O0OBSCHECHHS SBJICHUHI OKPYZKaromero Mupa U IpoUuCXOoogAIMX B HCM I/IBMGHCHI/If/'I,
YMCHHUC OCJIaTb 00OCHOBAHHBIC 3aKJIIOUEHHUS Ha OCHOBE HAaY4YHBIX (baKTOB u
HMCIOIMNXCA JaHHBIX C LCJIbIO ITOJIYYCHUA JOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTh CaMOCTOSITCIBHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS pInIb: |
peIICHUA HpO6J'ICM B pCaJIbHbIX JKU3HCHHBIX CUTYyallUuAX,

OCO3HAaHHUC LICHHOCTHU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTH OCYIICCTBJIATH
IMPOCKTHYIO U UCCICAOBATCILCKYIO JCATCIIbHOCTE HHANUBUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO WU
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWUOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

B  mpomecce  mOCTMKEHHMsST  JTMYHOCTHBIX — PE3YJIbTAaTOB  OCBOCHHSI
oOy4YaromMuMHUCs TPOrpaMMbl CPEIHEr0 O0IIero oOpa3oBaHUsS y OO0YUYarOIIUXCS
COBEPIIICHCTBYETCS OMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHA
c(hOpMHPOBAHHOCTH:

CaMOCO3HAaHU, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHS COOCTBEHHOW IMOLIMOHAIBHOM chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPCTYJIMPOBAaHMA, BKIIIOYAOICTO CAMOKOHTPOJIb, YMCHHC IIPUHUMATH
OTBCTCTBCHHOCTb 3a CBOC€ IIOBCICHHC, CITOCOOHOCTh AJalITUPOBATLBCA K
OMOIHMOHAJIBbHBIM U3MCHCHHAM H IIPOABJIATH FI/I6KOCTL, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEW MOTHUBALIMH, BKIFOYAIOUIEH CTPEMIIEHUE K JOCTHKECHUIO LA U
yCIIEXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBATh, UCXOIS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CTIOCOOHOCTh NOHUMATh 3MOLUOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro MpPHU OCYLIECTBICHUM KOMMYHHUKAIIMH, CIOCOOHOCTH K
COYYBCTBUIO U CONEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAWBAThH
OTHOIIICHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH WHTEPEC U pa3peniaTh
KOH(JIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATBI
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MeTtanpeameTHble pe3ysbTaThl OCBOEHHUSI yueOHOTo mpenmMera «buomorusn»
BKJIFOYAIOT: 3HAuYMMbIEe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4arOUIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHKE, HAOIIOICHNUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHbBIE
y4eOHbIe IecTBUS (IO3HABATENbHbIE,  KOMMYHUKATHBHBIE, PETYJISTUBHBIE),
obecrieunBaromme GopMupoBaHue (yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMIETCHIIMA O0YYAIOIIUXCS;  CIMOCOOHOCTh  OOYYAlOIIMXCS ~ MCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNAE 3HAHNUS U YHUBEPCAIbHBIE
y4eOHbIE IMCTBUS B TO3HABATEILHON U COLUAIIbHOMN MPAKTHKE.

B pe3ynbrare uzyueHust 0MOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa30BaHUs
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
ydeOHbIE JEHCTBUS, KOMMYHHKATHBHBIC YHHBEpPCAIbHBIC YyYeOHBIC ICHCTBUA,
PETYISATUBHBIC YHUBEPCAIBHBIC YIeOHBIC JEHCTBUS, COBMECTHAS JIEATECILHOCTD.

ITo3HaBarenbHBIC YHUBEPCAIbHBIC YUCOHBIC IEUCTBUS ba3oBbie JOTHMYECKHE
JICUCTBUSL:

CcaMoCTOSITENNbHO  (OpPMyNIHpOBaTH W aKTyalIM3UpPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPH OCBOEHUM 3HAHUWA MPHUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CPaBHEHHUSI, KJaccu(uKaium, 0000IIEeH s ), pACKPBIBATH CMbICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMH MOHSATUSAMH );

OIIPCACIIATE LCIM MOCATCIIBHOCTH, 3adaBasd IIapaMCTPbl M KPHUTCPHUH HX
JOCTHUKCHUSA, COOTHOCUTD PC3YIIbTAThI ACATCIIBHOCTH C IIOCTABJICHHBIMHA LCIIAIMU,

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS JIsl 0OBSICHEHHS (DAKTOB M SBJICHUI
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHYECKUE PpaCCyXJIeHUS (MHIYKTHBHBIC, JCIYKTHBHBIC, TIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IIPUMCHATD CXCMHO-MOJCJIbHBIC CcpcacTBa JJIsA MMpCaACTaBJICHUA
CYIICCTBCHHBIX CBSI3€ M OTHOILICHMI B N3yq9aCMbIX OMOJIOTMYECKUX 06’beKTaX, a
TaKXKC HpOTI/IBOpC‘H/Iﬁ Ppa3HoOro poaa, BbISABJICHHBIX B PAa3JIMYHBIX I/IH(l)OpMaI_[I/IOHHBIX
HCTOYHHKAX,

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YUYETOM aHAJIM3a MUMEIONTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OIIEHUBAaTh COOTBETCTBHUE
pe3yJIbTaTOB IEJISIM, OIIEHUBATh PUCKHU MOCIIEIACTBUM IESITEIHHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBUSX PEalbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATb KPCATHBHOC MbLIINUJICHHUC IIPpU PCIICHUU KU3HCHHBIX HpO6JI€M.
bazoBbie HCCICAOBATCIbCKHUEC I[GﬁCTBH?IZ
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BJIaACTh HAaBBIKAMH y‘-IG6HO—HCCJ'ICI[OB3T€J'ILCKOfI n HpOeKTHOfI ACATCIIBHOCTH,
HaBBbIKaMH Pa3pCIICHUA HpO6J’ICM, CITOCOOHOCTBIO 141 I'OTOBHOCTBIO K
CaMOCTOATCIbHOMY ITIOMCKY MCTOAOB PCIHICHUA IIPAKTUYCCKUX 3a1a4, IIPUMCHCHHUIO
Pa3INYHbIX MCTOJOB ITIO3HAHHA,

WCIIOJB30BaTh PA3JIMYHBIE BUABI JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHWSA, €ro HWHTEpPIpEeTallH, MPeoOpa3OBaHUI0 W NPHUMEHEHUI0 B Y4YEOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMuUpPOBaTh HAYYHBIN THUIT MBIILICHUS, BIaeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh U (OpPMYJIHpPOBaTH COOCTBEHHBbIC 3aJladyd B 00pa3oBaTEIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISBJISITh TPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JUIs TOKa3aTeIhCTBa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

AHAIM3UPOBATh TIOJYYEHHBIE B XOAE€ PEUICHUS 3aaud PEe3yJIbTaThI,
KPUTUYECKN OLIEHUBATH UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTb OOCHKY HOBBIM CUTYallUAM, OICHHUBATb HpI/IO6pCTCHHI>If/’I OIIBIT,

OCYIIECTBIISITH 1IE€JICHANPABICHHBINA MONCK MEpPEHOCa CPEACTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO U MPAKTUUECKYH OOJacTh
KU3HEICATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJEH, NPEAjaraTb OpUrMHAIbHBIE MOJIXObl U PEIICHHUS,
CTaBUTb MPOOJEMBI U 3a/1a4H, JOMYCKAIOUIUE albTepPHATUBHBIEC penieHus. PaboTa ¢
uH(popmalmei:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(OpMAIUK (TEKCTe y4eOHOT0o
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIIPaBOYHHUKAX,

KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTEpHETE), aHAIM3UpOBaTh HH(DOPMATIHIO
pasNUYHBIX BHUIOB W (HOpPM TPEACTABICHHS, KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTH ¥ HEIPOTUBOPEUNBOCTH;

(GbopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3JIMYHBIC METOJIBI TIPH TIOUCKE U
otOope Omosornueckor MHGOpMAaIN, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3ajay;

nprOOpETaTh  OMBIT UCIIOIB30BaHUS WH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO WCITOJIB30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHMaNbHYIO  (opMy  mpeacTaBieHUs
ounosiornyeckor nHGopManuu (cxemol, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U
Jpyroe);
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WCIIOJIh30BaTh HAY4YHBIM S3BIK B KA4eCTBE CpeACTBa Tpu pabore cC
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTEeMaTUYeCKUe 3HAKH H CUMBOJIBI, bopMyIIbI, ab0OpeBuarypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE
CpelICTBa HATJISAHOCTH;

BIIQJICTh ~ HaBBIKAMU  pACMO3HABaHWS W 3alUThl  WHGOpPMAIIHH,
nH()OPMAITMOHHONW 0€30MTaCHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpCaIbHbIE yueOHbIe neiicTBust O01eHue:

OCYmCCTBIIATE KOMMYHHKAIIUU BO BCCX C(I)ean KU3HHU, aKTUBHO Y4aCTBOBATb
B AUAJIOIC MM NUCKYCCHH IIO CYHICCTBY O6CY}K,ZIaeMOI71 TCMBI (YMGHI/IG 3aJaBaTb
BOIIPOCHI, BBICKA3BIBATH CYXKIACHHUA OTHOCHUTCIBHO BbIIIOJIHCHUA HpezmaraeMoﬁ
3a1a4l, YUUTBIBATb MHTCPCChI U COIIaCOBAHHOCTD HOBI/I]_II/If/'I APYIuxX Y4aCTHHKOB
Juajiora ujin I[I/ICKYCCI/II/I);

pacCiio3HaBaTb HGB€p6aHBHBI€ CpcacCTBa O6IHGHI/I$I, ITIOHUMAaTb 3HA4YCHHUC
COMMAJIbHBIX 3HAKOB, IIPCAIIOCHIJIOK BO3HHKHOBCHHA KOH(bJIHKTHBIX CHTyaHHﬁ,
YMCTb CMATYAaTh KOH(l)JII/IKTBI H BCCTHU IICPCTOBOPLI;

BJIAJETh PA3IMYHBIMHU CIIOCOOAMU OOLIEHUS M B3aUMOJEHCTBUS, IOHUMATh
HaMEpEHUs JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BCPHYTO M JOTHUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HMCIIOJIIB30BAHHCM
A3BIKOBBIX CPCACTB.
CoBMecTHas ACATCIBbHOCTD.

MMOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUYATLHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUU YUeOHOU 3a/1auH;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUN C y4yeTOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh 1EJIM COBMECTHOM  JICSTEJIIbHOCTH, OPraHU30BbIBaTh U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacrpenesaTh Pojd C Y4eTOM MHEHHMH YYaCTHHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJaJa M KaXJOro0 y4aCTHHKAa KOMAaHIbl B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemaratb HOBBIC IIPOCKTBI, OHLOCHUBATL HACH C IIO3WIIHMM HOBH3HEI,
OPUTHHAJIbHOCTH, HpaKTHIIeCKOﬁ 3HAaYUMOCTH,

OCYHICCTBIIATL IIO3UTUBHOC CTPATCTUYCCKOC TIOBCACHUC B Pa3JIMYHBIX
CUTyalusX, MPOSABJISAATL TBOPUCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIKMAaTUBHBIM.

PerynaruBHbie yHUBEpCaibHble yueOHbIe neicTBUs CaMoopraHu3aius:

HCIIOJB30BaTh OMOJIOTMYECKHUE 3HAHMS JJI  BBISABJICHUS HpO6J’I€M n Hux
PCUICHUSA B )KUBHCHHBIX U y‘IC6HBIX CUTyaluiaXx;
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BBI6I/IpaTB Ha OCHOBE OHOJIOTMYECKHX 3HAHUU OCJICBbIC W CMBICJIOBBIC
YCTAaHOBKH B CBOHX I[GﬁCTBI/ISIX H IIOCTYIIKAX ITI0 OTHOIICHHIO K YKMBOU mpupozac,
CBOCMY 310POBBIO U 3IO0POBbLIO OKPYIKAIOIINX ;

CaMOCTOSITEIIEHO OCYIIECTBIIATH MO3HABATEIBHYIO JEATCILHOCTh, BBISBIISATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYaITHSIX;

CaMOCTOSITENIbHO COCTAaBJSATh IUIAaH pEIICHUS NpoOJeMbl C  Yy4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

JieNIaTh OCO3HAHHBINA BHIOOP, apryMEHTHPOBAThH €T0, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW 3SPYIULMU B
pa3HbIX 00JIACTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYyJbTYPHBIN YpOBEHb. CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHTyAllUAM, BHOCUTb KOPPCKTUBBI B JACATCIBbHOCTD,
OIOCHUBATDb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;

BJIQZICTh HaBBIKAMHU  [IO3HABATEJIbHOW  pe(IeKCMM Kak  OCO3HaHHUS
COBEpPIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUI, UCMOJIb30BaTh MpHUEMbl peIeKCUH Uil OLUEHKU CHUTYyallH, BhIOOpa
BEPHOI'O PELLICHHUS;

YMETh OIICHMBATh PHUCKHM M CBOCBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI U apPTyYMEHTBl JPYIUX I[IPpU aHalM3€ pe3yJIbTaTOB
nesitenbHocTH; [lpunstue cebs M Apyrux: NpuUHUMATh ceOsl, TOHHMMas CBOU
HEJIOCTAaTKH U IOCTOMHCTBA; IPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX [IPU AHAJIU3E
pE3yNbTATOB ACATENBHOCTH; MPU3HABATH CBOE MPABO U MPABO APYIMX Ha OIIMOKHU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3ynbTaThl OCBOEHUSI COJACPXKAHUS YUEOHOTO TMIpeaMeTa
«buonorusi»y Ha yriayOJIeHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npodumibHOro  oOydeHust  oOydaromuxcst  Owonoruu. OHHM  BKIIIOYAOT:
cnenuuyecKue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIPETAIIMN U TPEOOPa30BaHUIO 3HAHWM, BHUJIBI JEATECILHOCTH 10
MOJIYYCHUIO HOBBIX 3HAHWW M MX MPUMCHCHHUIO B PAa3IMYHBIX YYeOHBIX, a TAKXKE B
peaTbHBIX KU3HCHHBIX CUTyarusaX. [IpenMeTHble pe3ynbTaThl MPEACTaBICHBI TI0
rojilaM U3y4dcHHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» B 10
KJIACCE JIOJKHBI OTPAXkKaTh:

c(hOPMHUPOBAHHOCTh 3HAHWUH O MECTE€ W POJU OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
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MO3HAHWW  3aKOHOB TPHUPOABI W  PEHIeHUH TPoOJeM  palHroHAIBLHOTO
IIPUPOOIIOIL30BaHMS, O BKJIaJIC POCCHHCKUX W 3apYOC)KHBIX YUEHBIX B Pa3BUTHC
OHOJIOTHH,

BJIQZICHUE CHCTEMOW  OMOJIOTMYECKMX 3HAaHWUH, KOTOpas  BKIIOYAET:
OCHOBOITOJIAraKIIe OWOJIOTHYECKUE TEPMHUHBI W TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUsA, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OHOJOTMYECKUE TEOPUU
(xknerounas Teopus T. llIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H.M. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI), 3aKOHBI (€AUHOOOpa3us
MIOTOMKOB II€PBOr0 IOKOJIEHUS, PACHICIUICHUS, YUCTOTHl T'aMET, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TIOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
u3meHunBoctu H.U. BaBuinoBa), mpuHIUIIBL (KOMITIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O MO3HAHHUS, UCIOJIb3YEMbIMHU B
OMOJIOTUYECKUX HCCIICOBAHUSAX JKHUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaO0JI0ICHUE, SKCTIICPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BEMIeCTB (MeTaboIM3M), IPEBPAILICHUS dHEPTUH, OpOXKEHUs,
aBTOTPO(GHOTO U reTepoTpoHOTO TUTIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MEW03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAUBUAYATLHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMOJICUCTBUS T€HOB, TE€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIUBATh B3aMMOCBSI3U MEXIY OpPraHOMJIAMH KJIETKH U HX
GYyHKUIUSIMHE, CTPOCHHEM KJIETOK PpAa3HBIX TKaHEWM M WX GYHKIUSIMH, MEXITY
opraHaMud M CHCTEMaMH OpraHOB Yy pAacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U UX
GYHKIUSIME, MEXKTY

CUCTEMaMHU OpPraHOB U UX (DYHKIMSMHU, MEXIY 3TalamMu OOMEHa BEIIECTB,
TanaMu KJIETOYHOIO IMKJIa M SKM3HEHHBIX LMKJIOB OPTraHU3MOB, 3TaraMu
AMOPHUOHATILHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTUIIOM U (aKTOpamMu
Cpeabl OOMTaHNS,

YMEHME BBISIBIISITh OTJIWYUTEIBHBIE MMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTEHU, )KUBOTHBIX U YEJIOBEKA;

YMCHHC HUCIIOJIb30BaTh COOTBCTCTBYIOIINMC apPTYMCHTHI, 6I/IOJ'IOFI/I‘-ICCKYIO
TCPMUHOJIOTHIO U CUMBOJIMKY JIsI JOKA3aTCJIILCTBA POJACTBA OPraHU3MOB PA3HLIX
CUCTCMATUYCCKUX TI'PYIIIL,

YMCHHC pClIaTh OMOJOTHYECKHE 3a1a4¥, BbIABIIATh HPUYWMHHO-CICICTBCHHEIC
CBA3U MCIKAY UCCIICAYCMbIMU OMOJIOrNYECKUMH mponeccCaMu U SABJICHUAMU, ACIATh
BbBIBOABI U ITPOTHO3bI HA OCHOBAHUU ITOJIYUCHHBIX PC3YJIbTATOB,
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YMEHHUE BBHITIOJNHATH Ja0OpaTOpHBIE W TMPAKTUUYECKHE PabOThI, COOIOMATH
MpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUMOTE3bl, MPOBEPATh MX SKCHECPUMEHTAIbHBIMU
cpenctBamu, GOPMYIHPYS IEJIb WCCICIOBAHUS, aHATU3UPOBATH IOTYUYCHHBIC
pEe3yAbTaThI U JeNaTh BEIBOIBI,

YMEHHUE Y4acTBOBAaTh B yueOHO-HCCIENOBATEIbCKONW paboTe Mo Ouosioruwy,
OKOJIOTUM M MEIHIIMHE, TPOBOAMMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOILIECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX
KOH(EPEHIINSIX;

yMEHHUE OICHMBATh JTUYECKHE ACIEeKThl COBPEMEHHBIX MCCIIECJOBAHUIN B
o6iacTi OMOIOTUH ¥ METUIMHBI (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOI0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOP Oyaymiel mpodeccruoHaIbHOM
JESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO0341CTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIIyOJIaTh O3HABATEIIbHBIM
MHTEpEC, HAIlPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa30BaHUSl B OpraHM3alUsaX CpPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» B 11
KJIACCE OJKHBI OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUKW O MECTE€ W pOJM OHOJIOTUH B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHbI MHpA, B IO3HAHUHU 3aKOHOB MPUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH,

YMEHHE BIAJE€Th CUCTEMOW OWOJOTMYECKUX 3HAHHMA, KOTOpas BKIIOYAET
ONpe/ieNieHus] W TIOHMMaHWE CYIIHOCTH OCHOBOIIONATAIONINX OHOIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(oBomrortmonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHUs YBOJIIOINN), YICHHS
(A.H. CegepioBa —

0 MyTAX W HampaBlieHusx sBomoruu, B.M. Bepranckoro — o 6uocdepe),
3aKOHBI (reHetuueckoro paBHoBecus [[. Xapau u B. BaiinGepra, 3apojbiiieBoro
cxojzictBa K.M. bapa), npaBusna (muaumyma 0. JInbuxa, 5K0I0ruuecKoit mupaMu/ibl
sHEprum), runotessl (runoresa «mupa PHK» V. I'unbepra);

YyMEHHUE  BIAJeTh  OCHOBHBIMH  METOJAMH  HAYYHOTO  TO3HAHWUS,
UCITOJIb3yEMBbIMH B OMOJIOTHYECKUX UCCIIETOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, SKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHUS M
OIICHKH aHTPOITOTCHHBIX HM3MECHCHU B IIPUPO/IE;

YMEHHE BBIICIATh CYINIECTBEHHBIC TPU3HAKH: BHIOB, OHOTCOIICHO30B,
PKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTeCTBEHHOTO 0TOOpa, JIONMATPUIECKOTO U CHMITATPUIECKOTO BUI000pa30BaHus,
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BJIMSIHUS JBHOKYIIINX CHII DBOJIIOIINHA Ha reHo(OHT MIOITYJISILINH,
MIPUCITOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeI0BaHusl HalpaBIeHUN
ABOJIKOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B SKOCUCTEMAX;

YMEHHME YCTaHABJIMBAaTh B3aUMOCBSI3A MEXIY IPOLECCAMHA 3BOJIIOLNH,
JABW)KYIIMMH CWJIAMH AHTPOINOIEHE3a, KOMIIOHEHTAMHU DPa3JIMYHBIX JKOCUCTEM U
PUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHME  BBISBISITH  OTJIWYUTENIBHBIE  TPU3HAKKA  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHWs, aOMOTHYECKUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aWMOCBSI3€M  OpraHu3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B JKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOLIUE APIYMEHTBI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JJI JOKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPraHU3MOB U Cpelbl OOUTAHUS, €AUHCTBA
YEJIOBEUYECKMX pac, HEOOXOJMMOCTHM COXPAaHEHHs] MHOrooOpasusi BHUIOB U
HKOCUCTEM KAK YCIIOBHUS COCYIIECTBOBAHMSI PUPOJIBI M YETIOBEYECTBA;

YMCHUC pCIIATh OMOJIOTHYECKHE 3a1a41, BBIABIIATh HIPUYXMHHO-CICACTBCHHEBIC
CBA3HU MCIKAY UCCICAYCMBIMHA OMOJIOTUYECKHUMHU ImponccCaMu U ABJICHUAMU, ACIIATb
BBIBOJbI U ITPOTHO3bI HA OCHOBAHHWHU ITOJIYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBINOJHATH JaOOpaTOpHbIE U MPAKTUYECKHE PadOThI, COOJIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHME BBIIBUTaTh TUMOTE3bl, MPOBEPATh HX HKCIEPUMEHTATLHBIMU
cpeacTBamu, GOpPMYJIHPYs IE€db HCCIEIOBAHUS, AHAIM3UPOBATH TMOJYYEHHBIE
pe3yabTaThl U JeaTh BEIBOJIBI,

yMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEI0BATEIbLCKON paboTe 1Mo OWOJIoTHH,
AKOJIOTMM W MEJIMIIMHE, MPOBOAMMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTABISATH  IMOJYyYCHHBIE  pPEe3yJbTaThl HAa  YUYCHHYECKUX
KOH(epeHUusX;

yYMEHHE OLICHUBATh TUITOTE3bl U TCOPUHU O IMPOUCXOKICHUH KU3HH, YEIIOBEKa
M YEJIOBEYECKHUX pac, O MPUUYMHAX, MOCIEACTBUAX M CIOCO0axX MpeAoTBpaIlCHUs
ri100aabHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp OyAyied npodeccrnoHanbHOU
JIESITEIIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUU, CEIbCKOTO XO3SCTBA, MHINEBON
OPOMBIIIIEHHOCTH,  YIUIyOJIATh IIO3HABATEJIbHBIA MHTEpEC, HAaNpaBICHHBIN
HAa OCO3HaHHBIA BBIOOP COOTBETCTBYIOLIEH MpoPeccu U MPOJOJKEHUE
OMONIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 0Opa30BaHUS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaumenoBanue Koauuyects IIporpammHoe cogepsxkaHue OcHOBHbIE BUBbI 1eSITE€IbHOCTH
n/n pa3aejioB 1 TEM 0 yacoBs oﬁyqamumxca
Y4e0HOro npeamera
1 Tema «buonorus
KAaK HayKa»
1.1 buonorus kak 1 CoBpeMeHHast OMoI0THs — PackpeiBath coneprxkanue
KOMILIEKCHAs KOMIUIEKCHas Hayka. KpaTkasi TEpMUHOB U MOHSTHUI:
HayKa U KaK 4acTb UCTOPUS Pa3BUTHS OHMOJIOTUU. HAyYHOE MUPOBO33PEHHUE,
COBPEMEHHOTO buosiornueckue Hayku u Hay4yHas KapTUHA MHPA,
oOuiecTBa M3y4aeMble UMH MTPOOJIEMBbl. HAay4YHBIM METOJI, TUIIOTE3a,
OyHAaMEHTAJIbHBIE, TEOPHS, METOJIbI
MPUKJIAHBIE U IOUCKOBBIE  HCCIIEIOBAHMUS.
Hay4YHbIE UCCIIECIOBAHUS B XapakTepu30BaTh OUOJIOTHIO
Oouonorun. 3HaueHUE KaK KOMILUIEKCHYIO HayKy, €
Ouonoruu B OPMUPOBAHUU MECTO U POJIb CPEAU APYTUX
COBPEMEHHOI €CTECTBEHHO- E€CTECTBEHHBIX HAYK.
HAay4YHOU KapTHUHBI MUpA. OneHuBaTh BKJIA]
[Ipodeccuu, cBsizanHbIe ¢ OTEUYECTBEHHBIX YUEHBIX B
Oouonorueil. 3HaueHue pa3BUTHE OHOJIOTHH.
Oouonoruu B npaktudyeckoid  OueHUBaTh poJib
JIeATEIIbHOCTH YEJIOBEKA: OMOJIOTUYECKUX OTKPBITUHA U
MEJIULMHE, CETbCKOM MCCJIE0BAHUI B Pa3BUTUU
XO3SIICTBE, HAayKH U TPAKTHYECKON
[IPOMBIIUIEHHOCTH, OXPAaHE  JIESITEIbHOCTH JIFOIEH.
pupoasl. leMoHCcTpanynu [lepeuncnars npodeccun,
[TopTpersl: ApucTOTEND, CBSI3aHHBIE C COBPEMEHHOU
Teodpacrt, K. JIunneit, K.b. o6uonorueii. [IpuBoauts
Jlamapk, Y. dapsun, VY. [IPUMEPBI IPAKTUYECKOTO
I"apgeit, I'. Mennens, B.1. HWCIOIB30BAHUSA JOCTHKESHUH
Bepnaackwuii, N.I1. [TaBnoB, Ouonoruu B MeIUIIMHE,
WN.1. Meunukos, H.1. CEILCKOM XO3SIMCTBE,
Basunos, H.B. Tumodee-  npoOMBINUIEHHOCTH U OXpaHe
Pecosckuit, JI. Yorcon, @.  npupozsl
Kpuxk, JI.K. bensieB. Tabmutibt
U cxeMbl: «CBsi3b OMOJIOTHU C
JIPYTUMU HayKamun,
«Cuctema OUOIOTUYECKUX
HayK»
HToro no pazneny 1
2 Tema «XusBbie
CHUCTEMBI U UX
WN3y4EHUE»
2.1 ’KuBble cuctemsl U 1 JKuBble cCUCTEMBI KaK PackpeiBath conepkanue

UX CBOICTBa

MpeIMeT U3yueHUs: OMOTIOTHH.
CBOMCTBA )KUBBIX CHUCTEM:
€IMHCTBO XMMHUUECKOTO
cocTaBa, TUCKPETHOCTh U
[IEITOCTHOCTD, CII0KHOCTDb U
YIOPSOYCHHOCTh

TEPMHUHOB U NIOHATUI: KUBast
CUCTEMa, DJIEMEHT,
MIOJICUCTEMA, CTPYKTYPA;
OTKPBITOCTb, BBICOKAsI
YIOPSA0YEHHOCTD,
YIPaBIIEMOCTb,
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Ne HaumenoBanne Koanvects IIporpammHoe conepskanne OcHOBHEBIE BU/IBI eI TeJbHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera

CTPYKTYpPBI, OTKPBITOCTbD, UEPAPXUYHOCTD.
caMOOpraHu3aius, XapakTepu3oBaThb CTPYKTYpPY
CaMOBOCIIPOHU3BEICHUE, Y CBOMCTBA KUBBIX CUCTEM,
Pa3ApaKUMOCTb, OTJIMYMSL XUMUUYECKOTO
W3MEHUYHUBOCTh, POCT U cocTaBa 00BEKTOB )KUBOU U
pazButue. JlemoHcTpanuu HEXHUBOW TTPUPOIBI, OOIIHIA
Ta0nuibl U CXEMBI: IIPUHIUII KJIETOYHON
«OCHOBHBIE PU3HAKU OpraHU3aIuy KUBBIX CUCTEM.
JKU3HUY, «buonorunueckue CpaBHUBaTh OOMEHHbBIE
cuctembl», «CBONCTBA )KMBOW MPOLIECCHI B HEXKUBOU U
MaTepuu» CyTh IPUHIUIIOB  >KMBOI MPUPOJIC; PACKPHIBATH
MOJIOKUTEIBLHON U CMBICTT peaKIui
OTpHULIATEIILHON 00paTHOM MeTtabonuzma. OObICHATH
CBsI3U. AHAJIU3UPOBAThH MEXaHU3MbI CAMOPETYJISIIUN
CBOICTBA JKUBBIX CUCTEM Pa3JIMYHOIO
CaMOBOCIIPOM3BEACHUS, POCTAa HEPAPXHUUECKOTO YPOBHS,
Y Pa3BUTUS OPraHU3MOB pacKpbIBaTh

2.2 YpoBHeBas 1 YpoBHM OpraHu3alvu )KUBBIX PackpbiBaTh copepkaHue

OpraHu3aLus CHUCTEM: MOJIEKYJISIPHBIN, TEPMUHOB U TTOHATUI: 0OMEH

KHBBIX CUCTCM

KJI€TOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIM,
MONYJISILUOHHO-BUIOBOI,
SKOCHCTEMHBII
(OMOTeOIIeHOTHYECKHIA ),
ounocdepnniit. [Tpoueccsr,
MPOUCXOSIINE B )KUBBIX
cucTteMax. OCHOBHBIE
MPU3HAKY XKUBOT0. JKU3Hb
Kak (hopma CyIIEeCTBOBAHUS
Marepuu. Hayku, nzyvaronime
JKBBIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHHU3aLUU.
M3yueHune KUBBIX CHCTEM.
MeTo1bl OMOJIOTHYSCKOM
Hayku. HaGmronenue,
M3MEPEHHE, SKCIIEPUMEHT,
CHCTEMAaTU3alMs,
MeTaaHanus. [lonsaTue o
3aBHCHUMOH M HE3aBUCHUMOI
nepeMeHHou. [Inanuposanue

BEILIECTB U MIPEBPAILICHUE
SHEPTUH,
CaMOBOCIIPOM3BEICHUE,
CaMOPETYJISIIUS, pa3BUTHE,
JKU3Hb, HAYYHBIN (aKT,
Hay4HBIH METOJI, Tpolema,
TUI0TE3a, TEOPUs, IPABUIIO,
3aKkoH. [IepeuncnaTte
MIPU3HAKY KUBOTO.
XapakTepru3oBaTb OCHOBHBIE
YPOBHH OPTaHU3aLUN KUBBIX
CHCTEM U METOJIBI
OHMOJOIHYECKUX
nccnenoBanuii. ONMKUCHIBATH
0COOCHHOCTH, XapaKTepHBIC
JUIST KaXKJIOTO YPOBHS
OpraHu3aIu KUBOTO.
Ha3siBaTth Haykw,
M3YyYalollue KUBbIE CUCTEMBI
Ha pa3HbIX YPOBHIX
opranuzainuu. CpaBHUBaTh

sKcriepuMenTa. [loctaHoBKa U Mexay co00il KUBbIE

nposepka runore3. Hynesas
runoresa. [TonsTue BEIOOpKH
U ee JOCTOBepHOCTb. Pa3zdpoc
B OMOJIOTUYECKHUX JaHHBIX.
OrneHka J0CTOBEPHOCTH
MTOJIyYEHHBIX PE3YJIBTATOB.
[Ipn4unHBl HCKAXKEHUS
pE3yJIbTaTOB DKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO

CUCTEMBI Pa3HBIX YPOBHEN
OpraHu3any u
IIPOUCXOAIINE B HUX
npoueccsl. [loka3siBaTh posb
TUIIOTE3 U TEOPHIL B
dbopMUpOBaHUU
€CTECTBEHHO-HAy4YHON
KapTUHBI MUPA
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Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
Tecra. JleMoHCTpauuu
TaGmuipl U cXeMbl: «YPOBHHU
OpraHU3al1yU KUBOU
pupoabl», «CTpoeHue
JKUBOTHOM KJIETKN», «TKaHn
JKUBOTHBIX», «CUCTEMBI
OpPraHOB Y€JIOBEYECKOIO
opranusmay, «buoreoneHos,
«buocdepar, «Metoabl
W3Y4YEHUS KUBOU IPUPOIBD.
O6opynoBaHue:
nabopaTtopHoe 000pyI0BaHUE
JUISL IPOBEJICHUS
HaOII0ICHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.
[IpakTuyeckas pabora
«cnonp30BaHuE pa3InYHbIX
METO/IOB IPU U3YYCHUU
JKUBBIX CUCTEMM.
Hroro no pazneny 2
3 Tema «buonorus
KJICTKI
3.1 Ucropus OTKpHITUS 1 Kitetka — PackpsIBaTh conep:xanue
1 U3YUYECHUS KIIETKH. CTPYKTYpHO(YHKIIMOHATbHAS TEPMHHOB U TIOHATHH:
Knerounas Teopust eauHUILIA )KUBOro. IcTOprst  KJIETKa, OpraHelIbl,
OTKPBITHS KJIeTKH. PaGoThI P. »ykapuoThl, MPOKapHOTHL,
I'yka, A. JleBenryka. BHUPYCBI, IUTOJIOTHS
Knerounas reopust (T. (xkeTouHast GuoNIoTHs),
[IBann, M. Illneiaex, P. KJIETOYHAs TEOPHSL.
BupxoB). OcHOBHBIE XapakTepru3oBaTh OCHOBHbBIE
MOJI0KEHUSI COBPEMEHHOM STambl Pa3BUTHUS ITUTOJIOTHH
KJIETOYHOU TEOPHH. KaK HayKd U ee oopMIICHHE
Hemoncrpauuu [loptpetsl: P. B kieTouHyt0 OMONOTHIO.
I'yk, A. JleBenryk, T. IlIBann, [Toka3piBaTh BKJIaJ yUYEHBIX-
M. IlIneitnen, P. Bupxos, OHMOJIOTOB B U3yUYEHUE
K.M. bap. O6opynoBanue:  KIETOUYHOTO CTPOCHHUS
CBETOBOM MUKPOCKOIT; oprann3moB. [lepeuncnsate
MUKpOIpenaparhbl OCHOBHBI€ MOJOKEHUS
PACTUTENBHBIX, )KUBOTHBIX U KJIIETOYHOU TEOPHH,
OaKkTepuanbHBIX KIETOK OOBSCHSTH €€ POJIb B
¢dbopMUpOBaHUH
€CTECTBEHHO-HAy4YHON
KapTuHbl Mupa. [I[puBoauTh
JI0Ka3aTeNbCTBA POJCTBA
OPraHU3MOB C
MCIIO0JIb30BAHUEM TOJI0KEHUM
KJIETOYHOU TEOPUH
3.2 Metopl 1 MeTo1bl MOJIEKYISIPHOM U PackpriBath conepxkanue

MOJIEKYJIIPHON U

KJIETOYHOU OMOJIOTUU:

MHKPOCKOITHA,

TEPMUHOB U ITOHATHUMN:
MUKPOCKOIIUPOBAHHUE,
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n/n

Hto

4.1

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

KJIETOYHOU
OHOJIOruun

ro mno pasaenay
Tema «Xummuueckas
OpraHu3anus
KIIETKH
XUMHUYIeCKHi
COCTaB KJICTKH.
Bonan
MUHEPAIbHBIE
BEIIleCTBA

KoanuecTn
0 YacoB

IIporpammHoe cogep:xaHue OcHOBHbIE BU/IbI 1€SITE€IbHOCTH
o0yuarommnxcs

xpomatorpadus, MIPUTOTOBJICHHE CPE30B,
anekTpodopes, MeTo nuddepeHnuaibHoe
MEYEHBIX aTOMOB, OKpaIlIMBaHUE,
nuddepeHnraibHoe xpomarorpadus,
neHTpudyrupoBanue, ANIEeKTpodope3, METO
KYyJIbTUBHUPOBAaHHUE KJIETOK.  MEYEHBIX aTOMOB,
Hemoncrpauuu Tabmuuel 1 HeHTpU(YTUpOBaHUE, METOA
cxeMbl: «CBeTOBOM KYJbTYPBI KJIETOK M TKaHEH,
MHUKPOCKOID», « IJCKTPOHHBI METO]l PEKOMOMHAHTHBIX
MUKPOCKOID, «cTopus JHK. XapakrepuzoBaTb
Pa3BUTHS METOJIOB OCHOBHBIC METO/IbI H3yUEHUS
MUKPOCKOTIUI. JKUBOU mpupozsl. '0TOBUTH
OOGopynoBaHue: CBETOBOM BpEMEHHBIE
MUKPOCKOIT; MUKpOTIpEnaparsl,
MUKpOIpenapaTsl paccMaTpuBaTh UX B
pPaCTHTEIBHBIX, )KUBOTHBIX H CBETOBOW MHUKPOCKOT H
OaKkTepuaIbHBIX KIETOK. JIeNIaTh OMKCaHUE.
[IpakTuyeckas pabora OOBSCHATH U COOMIOATD
«3yueHue MeTo0B MpaBHJia TEXHUKH
KJICTOYHOM OMOJI0THA MUKPOCKOITHPOBAHHS
(xpomatorpadusi,
aekTpodopes,
nuddepeHnraibHoe

ueHTpudyruposanue, [TLP)»

XUMUYECKU COCTaB KJIETKU. PacKkpbIBaTh coAepKaHue
Makpo-, MUKpOU TEPMHUHOB U MOHATHUI:
YIBTPAMHUKPOIJIEMEHTHI. Bo1a 21eMeHThI-OMOTeHBI, TUITOJb,
U €€ POJIb KaK PaCTBOPUTENSA, BOJOPOAHAsS CBS3b,

peareHra, y4acTue B TUIPOPUIBHOCTD,
CTPYKTYPUPOBAaHUM KJIETKH, TUAPO(GOOHOCTH, TYprop,
TCIIOPETYJIALUU. MHWHCPAJIbHBIC BEIICCTBA,
MuHepanbHble BELIECTBA OydepHbIe CHCTEMBI,
KJICTKU, UX OHOIOTHYECKAS AHNOHBI, KATUOHHI.

poib. Ponb KaTHOHOB U [TepeuncasTb 0cO6EHHOCTH
AQHUOHOB B KJIETKE. XUMHYECKOIO COCTaBa

Jemonctpanuu {uarpammel:  KieTku. Padnuuars Makpo-,
«PacnpeneneHHe XUMHUYCCKUX MUKPOU

AJIEMEHTOB B HEKHUBOU YIBTPAaMUKPOIJIEMEHTHI,
npupoae», «Pacrpenenenne BXOIAIINE B COCTaB KUBOTO
XUMHUUYECKHUX DIIEMEHTOB B U UX POJIb B OpTraHU3Me.
KUBOUM Tipupozey. Tabmuipl u XapakTepu30BaTh CTPOCHUE

cxembl: «llepuoanueckas 1 CBOMCTBA BOABI; OOBSICHITE
TalJIMIIa XUMHUYECKAX MIPUYNHBI €€ 0COOBIX CBOWCTB
pieMeHTOBY, «CTpoeHHe 1 QYHKITUH B KJIETKE.
MOJIEKYJIBI BOJIBI», «BemectBalloka3siBaTh posih KaTHOHOB
B COCTaBE OPraHU3MOBY M aHHOHOB B 00€CII€YECHN
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Ne HaumenoBanmue Koanuectn IIporpammHoe cogep:xaHue OcHOBHbBIE BH/IbI IEATEIbHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
perynsnus paboTsl OEITKOB), MPOILIECCOB
paboThl Oy(hEepHBIX CUCTEM.  KU3HEICATCIbHOCTH
VYcraHaBnuBaTh B3aUMOCBSI3b (OCMOPETYJISALINSA, CO3/1aHNE
CTPOEHUS U PYHKIIHNH MeMOpaHHOTO MOTEHIIHAIA,
HEOpPraHUUYECKUX BEIIECTB
KIICTKU
4.2 Opranuueckue 2 Opranuyeckue BeLECTBa PackpsIBaTh conpep:kanue
BEIIeCTBA KJIETKH — KJIeTKU. buonornyeckue TEPMHUHOB U TIOHATHUI:
Oenku nosuMepsl. benku. MOHOMEPBHI, IOJIUMEPHI,
AMHWHOKHUCJIOTHBIN COCTaB 0eok (ITPOTEHH), TENTU/I,
0enkoB. CTpyKTypbl aMUHOKHCIIOTA, IENTH/IHAs
OEIKOBOI1 MOJIEKYJIBI. CBSI3b, MTOJIUIETITU]I,
[lepBuyHas cTpyKTypa OenKa, HeHaTypalus, peHaTyparms,
MenTHIHAs CBA3b. BTopuuHas, rinodynspHbie U
TpETUYHasi, YeTBEPTUYHAS ¢bubprLIsIpHBIE OCNKH,
CTpYKTYyphl. [leHaTypauus.  HOpPHOHBI. XapaKTepu3OBaTh
CBolicTBa OENKOB. O€JIKH, UX CTPYKTYPHYIO
Kinaccudukanus 6eakos. OpraHU3aII0 U PYHKIINH
buonorndeckue GyHKINU (cTpykTypHAas,
6enkoB. [IpruoHsL. SHEepreTHyYecKas, CUTHaJIbHasl,
Hemonctpanuu [loptpet: JI. perynstopHas,
[Tonuur. TaObMuUIbl U CXEMBI: JBUTATEIbHAS, 3aIUTHAS,
«CTpoeHHEe MOJIEKYJIbI ¢epmentaTuBHasi). Ha3biBath
oenka», «CTpyKTYpbI XUMHYECKHE OCHOBBI
OETKOBOI MOJEKYJIIBI». (bopMHPOBaHUS CTPYKTYP
O6opynoBaHue: XMMHUYECKass OEIKOBON MOJIEKYJIBI.
nocyzaa u 000pyaoOBaHuUE. [TpuBOIUTE TIPUMEPHI
JlaGoparopHas pabota (GUOPMILISAPHBIX,
«OOHapyxeHne 0EIKOB ¢ TJI00YJISIPHBIX OETKOB.
MOMOUIbIO KaYECTBEHHBIX BBIOMHATE Ka4eCTBEHHbBIE
peaxuin peaxkiuu Ha OOHapyKeHue
O€JIKOB B KIIETKE; OOBACHATD
MOJIy4YE€HHBIE PE3YJIbTaThl
4.3 Opranuueckue 1 VYrneBoasl. MoHocaxapuibl, PackpbIBaTh copepxaHue
BEIIECTBA KJIETKH — JUCaxapyu/bl, OJUTOCaxapu ibl TEPMUHOB U MTOHITHIA:
YTJIEBOIBI 1 mosiucaxapuabl. OOmmid YTJIEBOJIbI, MOHOCAXapHU/JIBI,

TUTaH CTPOEHUS U (PU3UKO-
XUMHYSCKHE CBOMCTBA
yIi1eBoJ0B. buonornueckue
(GyHKIIUH YTIIEBO/IOB.
Jemoncrpanuu Tabmuist u
cxembl: «CTpoeHne MOJIEKYJT
YTJIEBOJOBY»

Jcaxapubl,
OJIUTOCAXaPHUJIBI,
MOJICaxapubl, TIII0K03a,
pub03a, 1e30Kcuprdo3a,
JAKTO3a, MaJIbTO3a, Caxapo3a,
KpaxMaJl, TJIMKOTeH,
LEJITI0NI03A.
Knaccudumnuponats
YIJIEBOBI 10 CTPOEHUIO U
TIEPEYHCIITh UX (QYHKIIHH.
[TpuBOANUTE PUMEPHI
Pa3INYHbIX YIIIEBOJIOB
(MOHOCaxapHI0B,
JCaxapuioB,
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
0JINTOCaXapHu/I0B,
MOJINCAXapUIOB)

4.4 Opranuueckue 1 Jlumuapl. T'unpodunbho- PackpsIBaTh conpep:kanue
BEILECTBA KIIETKU — ruipooOHBIE CBOMCTBA. TEPMUHOB U NTOHSATHUM:
JIUTIU B Krnaccudukanus TMMUI0B. UM, TPUTIUICPUIBI,

Tpurnuuepuasl, dbocdoaunuabl, BOCKH,
dochonunuabl, BOCKH, CTEpPOU/IBI, TUTIONIPOTEHUHBI,
cTrepouibl. buosornueckue  TIMKOJUIUIBL.

dbyakun munuaoB. Oomue  KinaccupuupoBaTh JIAMUIBI
CBOIICTBa OMOJIOTUYECKUX 10 CTPOEHUIO;

MeMOpaH — TeKy4ecCTb, XapaKTEPU30BaTh UX
CIIOCOOHOCTB K byHKIIUN
CaMO03aMbIKaHHIO,

MOJIyTPOHUIIAEMOCTb.

Jemoncrpanuu Tabmuisr u

cxeMbl: «CTpoeHne MOJIEKYJ

JIUTIAIOBY

4.5 HykiienHoBsle 3 Hyxnennossie kucnortsl. JIHK PackpbiBate coneprxanue
KHUCJIOTBI. u PHK. Ctpoenue TEPMUHOB U MTOHSATHUI:
Crpoenue u HYKJIEMHOBBIX KHCIIOT. JIe30KCUPUOOHYKICHHOBAS
byukun JTHK, Hyxneotuasl. [Ipunnun kuciota (JJHK),

PHK, AT® KOMILIEMEHTAPHOCTH. pPUOOHYKIIEMHOBAs KUCIIOTA
[TpaBuno Yapradda. (PHK), nykneotun,

Crpykrypa IHK — nBoiinas
crupaib. MecToHax0XIeHNe
u Ouonoruueckue QyHKIUU
JHK. Buast PHK. ®yuknun
PHK B kiietke. CTpoenue
MoJieKynsl ATO.
Makpo3pruyeckue CBs3Hu B
Mosiekyine ATO.
buonoruueckue QpyHKIUn
AT®. BoccraHOBIIEHHBIE
MEPEHOCUYUKH, UX (PYHKIINH B
KieTke. JleMoHcTpanun
[Toptpetsr: JI. Yorcon, O.
Kpuk, M. Yunkunc, P.
®panknul, ©. Conrep, C.
[Tpy3unep. Tabauis! u
cxemsl: «HykienHoBbie
KHCIOTBD, «CTpoeHME
MoJIeKyJIbl ATO.
O6opynoBaHue: XMMUYECKast
mocysia u 000pyaoBaHuUe.
JlaGoparopHas pabota
«HccnenoBanue
HYKJIEMHOBBIX KHCJIOT,
BBIJICJIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB)

HYKJICO3U ], A30TUCThIE
OCHOBaHUs, a/ICHNH, TyaHWH,
LIUTO3UH, THMUH, YpaLu,
KOMIUIEMEHTapHbIE
OCHOBaHUS,
aneHosuHTpudochar (ATD),
MaKpO3pIrUyecKas CBs3b,
CEKBEHUPOBAaHNE, TCHOMUKA,
TPaHCKPUIITOMUKA,
IIPOTEOMHMKA.
XapakTepus3oBarhb,
OINMCBHIBATh U CXEMATHYECKH
n300paxxaTb CTPOECHUE
nykieoruna JIHK u nBoiinoi
crimpanu JJHK,
cexkseHuposanue [JHK.
OnuceiBaTh Mpouece
permmkauuu JJHK B knetke u
Ha3bIBaTh €ro OMOJIOTUYECKOE
3HaueHue. XapakTepHu30BaTh
¢byakunn JJHK. Paznuuats
cTpykTypy 1 ¢pynkimu PHK.
OnuceiBaTh Mpouece
TpaHckpunuuu. CpaBHUBATh
HYKJIEMHOBBIE KUCIOTHI
(IHK u PHK).
XapakTepu3oBaTh
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buonoeus. 10 kracc

Ne HaumenoBanmue Koanuectn IIporpammHoe cogep:xaHue OcHOBHbBIE BH/IbI IEATEIbHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
KOMILJIEMEHTAPHOCTU U 0COOEHHOCTH CTPOCHUS U
npasuio Yapradda byakuun ATO.
DopMyIMpOBaAThH U
OOBSICHATh IPUHLMII

4.6 Metoapl 1 CrpykTypHast OMOIOTHSA: PackpsIBaTh conep:xanue
CTPYKTYpPHOMU OMOXUMHUYECKUE U TEPMHUHOB U IIOHATHUI:
Ouroaorun onodusnueckue MO/IEJMPOBAHUE,

MCCIICIOBAHMsI COCTaBa U KOMIIBIOTEPHBIN IHU3aliH.
MMPOCTPAHCTBEHHOM [Tepeuncnars
CTPYKTYpPbI OMOMOJIEKYI. IIEPCIICKTUBHBIE
HAIPaBJICHUS HAyYHBIX
HUCCIIEeOOBAaHUN B
CTPYKTYpPHOI OMOJIOTHH,
pacKpbIBaTh UX 3HAUYECHUE AJIs
MEAMLMHBI U CETBCKOTO
X0351CTBA
HToro no pazneny 10
5 Tema «Ctpoenue u
(YHKIIMH KIETKH»

5.1 Tunsl KIETOK. 1 Turbl KIETOK: PackpeiBath conepxkanue
[Tpokapuornueckas DyKapuoTHYECKas U TEPMHUHOB U IIOHATUI:
KJIETKa IPOKApUOTUYECKASI. [IPOKapUOTUYECKas KIIETKA,

CTpyKTypHO(YHKIIMOHAIBHBI KJIETOYHAsI CTEHKA, MypEeHH,
€ 00pa30oBaHus KJIETKH. (GOoTOCUHTETUYECKHE
CtpoeHue mpoKapuoTHYECKON MEMOpaHbl, (iareuiuH.
kneTku. Kinerounast crenka  XapakrtepuszoBatb Gpopmy U
OakTepuii U apxe. pa3Mepbl IPOKAPUOTUYECKUX
Oco0OeHHOCTH CTPOEHUS KJIETOK; (PYHKIIMH
rerepoTpoHOi 1 TEeHETUYECKOTO arapara
aBTOTPOPHOU npokapuot. OnuceIBaTh
MPOKAPUOTUYECKHUX KJIETOK. MPOLECC CiopooOpa3oBaHMsl,
MecTo u poJsib IPOKApUOT B OTMEYaTh €ro 3HaYeHue AJis
ouoreHo3ax. JleMoHCTpauy BBDKHUBaHUS OakTepuil pu
TaOauIe! U CXEMBI: YXYIAUIEHUHU yCIOBUN
«CTpoeHHe 2yKapuOTH4YECKON cylecTBOBaHUs. ONMUCHIBATh
KJIETKN», «CTpoeHne pa3MHOXKEHHE TPOKAPHUOT.
MIPOKAPUOTUYECKOUN KIIETKI)

OneHnBaTh MECTO U POJIb

IPOKApUOT B OMOIIEHO3aX

5.2 Crpoenue 2 Crpoenue u PackpsIBaTh conepxanue
DYKapuOTHUYECKON (YyHKIIMOHUPOBAaHUE TEPMHHOB U NIOHATHUI:
KIIETKU. HYKapUOTHYECKOM KJIETKH.  IJa3MaTH4ecKas MeMOpaHa
[ToBepxHOCTHBII [Tna3matnueckas meMOpaHna (IU1a3mMajieMMa), JKUIKOCTHO-

arnmapar KJIeTKH

(urazmanemma). CTpykTypa
M1a3MaTHYeCKO MeMOpaHsbI.
TpaHcnopT BemecTs yepes
M1a3MaTHYECKYI0 MEMOpaHy:
naccuBHBIN (AU dy3us,
oOnerdyenHast tuddysus),

AKTHBHBIHN (IEPBUYHBIN 1

MO3au4Has MOJIEIb,
MeMOpaHHbIe OeNTKU
(nepucdepuueckue,
WUHTETPAJILHBIE),
TJIMKOKaIUKC, Tuddy3us,
OCMOC, aKTUBHBIN TPAHCIIOPT,
SHJONMTO3, (ParonuTos,
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera

BTOPUYHBIN aKTUBHBIN HUHOIMTO3, K30I[UTO3,
TPaAHCIIOPT). KJIETOYHAs CTEHKA,
[TonynpoHHIIaeMOCTh [JIa3MOJIECMbI, CUMILIIACT.
MeMOpaHbl. PaboTa HaTpuii- XapakTepu3oBaTh
KaJIMEBOI'O HAacoca. OCOOCHHOCTH CTPOCHHUS U
OHIOUUTO3: MUHOLUTO3, (GYHKIIHM 3yKapHUOTHYECKOU
daroruTo3. DK30IUTO3. KJIETKH; TPAHCIIOPT BELIECTB
Kiterounas creHka. yepe3 MI1a3MaTHYECKYIO
Crpykrypa u GpyHKIUN MeMOpaHy: MaCCUBHBIN U
KJICTOYHOW CTE€HKU PACTCHUH, aKTUBHBINA TPAHCIIOPT;
rpudoB. [leMoHCcTpanmu paboTy OeKOB-KaHAJIOB;
TaOmuIel U CXEMBI: paboTy HATpUIi-KaTUEBOTO
«CtpoeHue 3yKapuOTHUECKON HAcoca; CTPYKTYpY U
KJIETKN», «CTpoeHue (GYHKIIMH KIETOYHOM CTEHKH
JKUBOTHOH KJIIETKW», pacTeHuii u rpudboB
«CtpoeHue pacTUTEIbHON
KIeTku». O6opynoBaHue:
CBETOBOM MUKPOCKOIL;
MUKpOIpenaparsbl
PaCTUTENbHBIX, )KUBOTHBIX
kieTok. [IpakTuueckas
pabora «3ydyeHue cBOMCTB
KJIETOYHOM MEMOpPaHbI»

5.3 luromna3ma u ee 2 [{uTomnmasma. [{uTo30mb. PackpeiBath conepxanue

OpPTraHOU/IbI

[{utockener. JIBuxkeHue
nuroruiazMel. OpraHouabl
kieTku. OTHOMEeMOpaHHBIE
OpraHOMU/Ibl KJIETKH:
AH/IOIIa3MAaTHYECKas CETh
(BI1C), anmapat I'onbmxu,
JIM30COMBI, UX CTPOECHUE U
byukun. Bzaumocss3b
0JTHOMEMOpaHHBIX
OpraHOUOB KJIETKH.
CtpoeHue rpanyasipHOrO
petukynyma. CuHTe3
PacCTBOPHUMBIX OCIIKOB.
CuHTe3 KJIETOUHBIX MEMOpaH.
['maaxuit (arpanyisspHbIN)
AHOIIa3MaTHYECKU I
petuxkyinyM. CekpeTopHas
dbyHkus anmapata ['ombmku.
TpaHCIIOpPT BEIIECTB B KIIETKE.
Bakyonu pacTUTeNbHBIX
KJ1eTOK. KiIeTOUHBIN COK.
Typrop. IloryaBToHOMHBIE
OpraHOUIbl KJIETKU:
MUTOXOHJIPUH, TIACTUIBI.
Ctpoenue u GyHKINHA
MUTOXOHJIPUH U TIACTU/IL.

TEPMHUHOB U ITOHATHUM:
[IUTOIJIa3Ma, [IUTO301b,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpTaHOU/IBI,
SHJIOTIIa3MATHYECKasl CETh
(BI1C), anmapar ['onbmxu,
JIU30COMBI, BaKyOJlb,
pUOOCOMBI, aBTOJIH3,
BE3WKYJISIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KJICTOYHBIN
COK, TYprop, MUTOXOHJIPHH,
KPHUCTBI, TUTACTUIBI,
XPOMOTIACTHI, JIEUKOIIACTHI,
XJIOPOIUTACTHI, CTPOMA,
TpaHbl, TUIAKOU], JTaMeJlIa.
XapakTepu3oBarth
[IATOTLIa3MY
HYKapUOTHUECKOUN KIIETKHU;
KJIaCCU(PUIIUPOBAThH
OpraHOUbI B 3aBUCHMOCTH
0T 0cOOEHHOCTEN UX
CTPOEHHUS
(omHOMEMOpaHHBIE,
JByMeMOpaHHBIE,
HeMeMOpaHHBIC); OMHUCHIBATH
(bYHKLINHU KaXK0TO
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
[lepBuuHbIe, BTOPDUYHBIE U OpraHOUJa B KJIETKE.
CJIOKHBIE TUIACTUIBI OOBsCHATH cOOBITHS,
(OTOCHHTE3NPYIOIINX CBSI3aHHBIE C
DYKapuoT. XJI0POILIACTBHI, BHYTPUKIICTOYHBIM
XPOMOILIACTHI, JIEHKOIUIACTHl [MUIIEBAPEHUEM, €TO
BBICILINX PACTCHHM. 3HAYEHUE JUUIs1 OPraHUu3Ma.
Hemonctpauuu [loptpetst: K. OTmMeuaTs 3HaueHue
C. MepexkoBckuid, JI. IIUTOCKEJICTA;
Maprynuc. Tabmumpl u XapaKTepu3oBaTh €ro
cxembl: «CTpocHHe 3JIEMEHTHI (MUKPOTPYOOUKH,
DYKAPHOTHYECKOW KIETKH», MHUKPO(PHIAMEHTHI,
«CTpoeHue JKUBOTHOU IIPOMEXKYTOUHBIE
KIIeTKn», «CTpoeHue (¢uIaMeHThl), UX pojb B
PacCTUTEIILHOU KIIETKN», JKU3HEJEATEIBHOCTH KJIETOK
«CTpoeHre MUTOXOHAPUU». U TKaHEH
OOGopynoBaHue: CBETOBOM
MUKPOCKOII;
MUKpOIpenapaThbl
PaCTUTEIbHBIX, JKUBOTHBIX
Ki1eToK. [IpakTuueckas
pabota «/3yuyeHue 1BUKEHUS
LUTOIJIa3MbI B PACTUTEJIbHBIX
kjeTkax». JlaboparopHas
pabora «MccnenoBanue
I1a3MOJIN3a U IETIIIa3MOJIN3a
B PACTUTEIbHBIX KJIETKaX»
5.4 HememOpaHHbIe 1 HememOpanHbie opraHoupl  PackpbiBaTh copepxaHue
OpraHOUbI KIETKU kjeTku CTpoeHue u GyHKIUU TEPMUHOB U MOHATHUI:
HEeMEMOpaHHBIX OPraHOUIOB PUOOCOMA, IOJUCOMA,
KJIETKH. PUGOCOMBI. MHUKPOTPYOOUKH, TYOYIHH,
MBIIEYHBIE KIIETKU. KJICTOYHBIW LIEHTP
MuxkpoTpy6ouku. Kietounstii (ieHTpocoma), IEHTPUOIIH,
neHTp. CTpoeHue u IBUKEHUE HeHTpocepa, KIyTHKH,
KI'YTUKOB M PECHUYEK. PECHUYKH, Oa3aJIbHOE TeIbIIE.
MuxkpotpyOouku XapakTeprus3oBaTh
uTOoIIa3Mbl. LleHTpHuomb. HEeMeMOpaHHbIE OPTaHOU/IbI
Hemonctpamuu TaOmuiel # KIJIETKH, X CTPOCHHUE U
cxeMbl: «CTpoeHne JKUBOTHOM QyHKIIUU
KJIETKN», «CTpoeHne
pPacTUTEIbHOU KIETKN»
5.5 Crpoenue u 1 SAnpo. Obonouka siypa, PackpriBath conepxanue

GyHKIMHK A7apa

XpOMaTHH, KapuoIia3ma,
AJIPBILIKH, UX CTPOCHHUE U
byHkun. SAnepHslii
OeKOBBII MaTpUKC.
[IpocTpaHcTBEHHOE
pacrojIoKEeHUE XPOMOCOM B
nHTepdazHoM spe. benku
XpOMaTHHA — TUCTOHBI.

KieTounble BKIIOUCHUS.

TEPMHUHOB Y TIOHATHH: PO,
sfiepHas 000109Ka, siIepHbIC
MOPHI, HyKJIEOIIa3Ma
(xapuoria3ma), FeHOM,
XPOMATHH, SyXpOMaTHH,
reTePOXPOMATHH, SJIPHIIIKO,
XPOMOCOMBI, LIEHTPOMEPA,
KHUHETOXO0p, KJIETOUHbIE
BKJIFOUEHUSI.
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
Jemoncrpamuu Tabmuie 1 XapakTepu30BaTh KICTOUHOE
CcXeMbl: «Sapo» AJIPO KaK LIEHTP yNpPaBICHUS
JKU3HEACSITEIIbHOCTHIO
KJIETKH; TeHETHYECKUI
anmnapar KJI€TOK SyKapuoT,
CTpOCHHE U PYHKITUU
xpoMocoMm. OnuckIBaTh
CTPYKTYPBHI s,Apa U UX
B3aUMOCBS3b C OPraHOUIaMU
LATOIIA3MbI
5.6 CpaBHUTENBHAS 1 CpaBHuUTENbHAS XapakTepu30BaTh TUIIBI
XapaKTEepUCTUKA XapaKTEPUCTHKA KIIETOK KJIETOK 3YKapHuoT:
KJIETOK 3YKapHOT AYKapHOT (PaCTUTEIIHHOM, pacTuTenbHas, )KUBOTHAS,
JKUBOTHOU, TPUOHOI). rpubHasi. CpaBHUBATh MEXIY
Hemoncrpanuu Tabmuuet 1 co00# cTpoeHue U
cxembl: «CTpoeHue JKU3HEACSATENbHOCTD
DYKAPUOTUUECKOU KIETKU», IYKApHUOTUUYECKHUX KIIETOK U
«CTpoeHue )KUBOTHOU pOJIb IPOKAPHUOT B
KJIeTKN», «CTpoeHne OuoLeHo3ax
PaCTUTENBHOU KIETKU».
OOGopynoBaHue: CBETOBOM
MUKPOCKOIT;
MUKpOIpenaparhbl
PaCTUTENbHBIX, )KUBOTHBIX
kieTok. JlaboparopHas
pabota «3yueHue cTpoeHus
KJIETOK Pa3IMYHBIX
OpPraHU3MOBY
Hroro mo pasneny 8
6 Tema «O06MeH
BEIIECTB U
MIpeBpalleHHe
DHEPTUU B KIIETKE»
6.1 OOmeH BeriecTB — 3 AccuMUISIMS U PackpeiBath copepxanue
MeTaboIU3M JUCCUMMIIALINS — JIBE TEPMHUHOB U IOHATUN: 0OMEH

CTOpPOHBI MeTa0on3Ma. THIIBbI BELECTB (METa00IN3M),

oOMeHa BEIIeCTB:
aBTOTPO(HBIN U
reTepoTpodHBINA. YdacTue
KHCJIOPOJIa B OOMEHHBIX
mpoliieccax. DHEPreTUYeCcKoe
obecreueHne KIeTKU:
npespaiienre ATO B
00OMEHHBIX IIpoIeccax.
DepMEHTATUBHBINA XapaKTep
peaKkuuii KJI€TOYHOTO
MeTabonn3ma. DepMeHTHI, HX
CTpOEHHE, CBOMCTBA U
MEXaHU3M JICUCTBHUS.

Kodepmentsl. OTnmuus

acCUMUJIIAIUS (aHA0OH3M),
WJTY TTACTHYECKUA OOMEH,
JTUCCUMUIISALINS
(xaTabosm3Mm), Uin
HHEPreTHYECKuil OOMEH,
aBTOTPO(]BI, reTepoTPOdHI,
aHa’poObI, a3POOBI,
(bepMeHTBI, aKTUBHBIN IIEHT),
cyOcTparHas
cenupuIHOCTb,
KO(EpMEHTHI, OEJIKH-
AKTUBATOPBI K OCITKU-
uHruouTOpHL. Ilepeuncnarp
0COOEHHOCTH MJIACTHYECKOTO
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera

(bepMeHTOB OT 1 SHEPreTUYECKOro oOMeHa B
HEOPraHUYECKUX KIIETKE; YCTaHABIUBAaTh
KaTaiau3aTopos. benku- B3alMOCBS3b MEXY
AKTUBATOPbI U OENIKU- IUIACTUYECKUM U
WHTUOUTOPBL. 3aBUCUMOCTh ~ SHEPreTHYECKUM OOMEHOM.
CKOpOCTH (pepMEHTATUBHBIX Pa3nuuarh THIBI OOMEHa
peakmii OT Pa3IM4HbIX BEIIECTB: aBTOTPOQHBIN U
¢dakTopoB. JleMOHCTpau  reTepoTpodHbI.
TaOmuIBl U CXEMBI: [Toka3bIBaTh POJIb KUCIOPOIA
«DOTOCUHTESY, B OOMEHHBIX IIpolieccax.
«JHepreTuueckuii oomMen», CxeMaTHUecKu H300paxarb
«buocunres 6enkay, CTpOCHHUE (epMEHTA.
«Ctpoenue hepmenTay, OTtnuyath GepMEHTHI OT
«XEeMOCUHTE3. HEOPraHUYECKUX
O06opynoBaHue: CBETOBOM KaTaJu3aTOpOB U ONPEIENISTh
MHUKPOCKOIT; 000pYZOBaHUE  HUX pOJIb B
JUIsl IPUTOTOBJICHUS (YHKLIHOHMPOBAHUY JKUBBIX
[IOCTOSIHHBIX U BPEMEHHBIX  CHUCTEM, B IPOMBIIIJIEHHOCTH,
MUKPOIIPENapaToB. B MEJMIIMHE, B IOBCEIHEBHON
JlaGopartopHnas pabota JKU3HU denoBeka. CTaBUTh
«M3yueHne KaTaIMTUYECKON IKCIIEPUMEHT 110 BBISBICHUIO
AKTUBHOCTH (DEPMEHTOB (HAa  KaTaJUTHYECKON aKTUBHOCTHU
[IpUMEpE aMHJIa3bl WIN IIEPOKCHIA3bl, AMUJIA3bI,
Katanasbl)». JlabopaTopHass  OOBSCHATH MOJTyYEHHBIE
pabota «M3yuyeHue pe3yIbTaThl
(dhepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCUIa
BOJIOPOJIa B PaCTUTENbHBIX U
JKUBOTHBIX KJIETKAX»

6.2 ABTOTpO(HBIH THI 2 IlepBUYHBII CUHTE3 PackpsIBaTh conep:kaHue

oOMeHa BEIIECTB.
doTocuHTE3

OpraHMYECKUX BEIIECTB B
kierke. Porocunres. Ponb
XJIOPOILIACTOB B IIPOLECCE
dorocunTe3a. CeToBas u
TEMHOBasl (pa3bl.
[TpoayKTHBHOCTH
dboTtocunTe3a. Bausinue
pa3InYHbIX (PaKTOPOB HA
CKOPOCTh (POTOCHHTE3A.
3HavyeHue POTOCHHTE3A.
Hemonctpanuu [Toprperst: 1.
[Tpuctiu, K. A. Tumupsses.
TaGmuIbl U CXEMBI:
«DOTOCHHTE3»

TEPMHUHOB U ITOHATHUM:
dorocunTes, pasbl
¢doTocuHTeE3a (CBETOBA,
TEMHOBas), (HOTONHU3,
dbochopuupoBaHue, UK
KansBuna, HAJI®+
(mepeHoCcYnK BOJOPOIA).
XapakTepu3oBarth
TJTACTHYSCKUN OOMEH Kak
aTan odIero ooMeHa
BEIECTB; COOBITUS
dboTocuHTe3a (peakuun
CBETOBOH M TEMHOBOH a3);
POIIb XJIOPOTIIIACTOB B
nporuecce POTOCUHTE3A.
BEISBISTH MPUYHHHO-
CJICZICTBEHHBIC CBSI3U MEKIY
MOIJIOIIEHUEM COJTHEYHOM
SHEPTUH XJIOPOPHUIIOM U
cuHTe30M Mosiekyl1 ATO.

41



buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
CpaBHHMBATh UCXOJIHBIC
BEILECTBA, KOHEUHBIE
IPOJYKTHI U YCIIOBUS
MIPOTEKAHUs PeaKLUi
CBETOBOW U TEMHOBOH (a3
dboTocuHTE3A.
YcraHaBiIMBaTh B3aMMOCBS3b
MeX1y (POTOCHHTE30M U
JIBLIXaHUEM; CBETOBOM U
TEMHOBOU peaKkLUsIMHU
dorocunTe3a. OieHUBaTh
3HaueHue POTOCUHTE3A IS
JKU3HU Ha 3emiie
6.3 ABTOTpO(DHBIN THIT 1 XemocuHTe3. PazHooOpasue PackpeiBaTh coaepikaHue
oOMeHa BEIIECTB. OpraHM3MOBXEMOCUHTETUKOB: TEPMUHOB U TIOHATHUI:
XeMOCHHTE3 HUTpUULIHIpYIOIIHE xeMocuHTe3. OOBACHUTH
OakTepuH, Kene300aKTeprH, CYIIHOCTh XEMOCHHTE3a,
cepobaKkTepuu, BOJIOPOAHBIE PACKPHIBAThH €r0 3HAUCHUE B
OaxkTepuu. 3HaUCHUE ouocdepe. [IpuBoauth
XeMOCHHTe3a. JleMOHCTpaluu IpUMepbI
[Toptpetsr: C. H. XEMOCUHTE3UPYIOLINX
Bunorpanckuit, I'. A. OakTepuit
3aBap3uH. Tabauib! 1 cXeMbl: (HUTPpUDUIHPYIOITIE
«DOTOCUHTESY, OakTepuH, jkene300aKTepHH,
«XEMOCHHTE3» cepobaKkTepuu, BOJIOPOAHbIE
JlaGoparopHas pabota OakTepun) u
«CpaBHEHUE TIPOLIECCOB XapaKTepU30BaTh UX
(oTOCHHTE3a U XEMOCHHTE3a» )KU3HEACATEIbHOCTb.
CocTaBnaTh ypaBHEHUS
peakuuii XeMOCHHTE3A.
CpaBHUBaTh XEMOCHHTE3 C
dboTocuHTE30M
6.4 DHepreTdeckuii 3 AHa’po0OHBIE OPraHU3MBI. PackpsIBaTh conep:kaHue
o0OMeH — Buner 6poxenust. [IpoykTel TEpPMHMHOB U MOHSATUMN: ATAIIbI
JUCCUMMWIALINS OpOXeHUS U UX HHEPreTUYecKOoro ooMeHa —

VICITOJIb30BAHNE YEIIOBEKOM.
AHas’poOHbBIE
MUKpPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUH U
BO30yauTENN O0JIe3HEN.
AdpoOHBIE OPraHU3MBI.
Tarnsl YHEPTETUYECKOTO
oOmena. [loaroroBuTenbHBIN
stan. [ mukonus —
0eCKHCIOpoIHOE
pacCIIECTUIEHHE TITFOKO3BI.
buonoruueckoe okuciIeHMe,
WIH KJIIETOYHOE JbIXaHHE.
Pose MUTOXOHIpUI B

mporieccax OMOJIOTHIECKOTO

IMOATOTOBUTEILHBIMH,
0eCKUCIOPOAHBIHI
(aHa’pOOHBIN), KUCITOPOAHBIN
(a9pOOHBIif); TTIMKOIH3,
OpoxeHue, OMOJIOTUYECKOE
OKHCJICHHE (JIbIXaHUE), UK
KpeOca, okucnurenpHOe
dochopunupoBanue,
IIPOTOHHBIN TPAJUEHT,
nporoHHast AT®-cuHTasa.
[Tepeuncnars ocoOeHHOCTH
HHEPreTHYECKOro oOMeHa B
kieTke. ONUCHIBAaTh ATAIbI
HHEPreTHYECKOro oOMeHa
(TOATOTOBUTEIBHBIMH,
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buonoeus. 10 kracc

n/n

Hto

7.1

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

ro 1o pasjeiy
Tema
«HacnencreenHas
uH(popMalus u
peanuzanus ee B
KIIETKE»

Peakuuu
MaTpUYHOTO
CUHTE3a

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

okucieHus. Lluknnueckue
peakiuu. OKUCIUTEIHHOE
dochopunupoBanue.
[IpeumyriecTBa a3poOHOTO
MyTH OOMEHa BEIIECTB Mepe/]
aHadYPOOHBIM.

O PeKTUBHOCTH
HHEPreTHYECKOro oOMeHa.
Hemonctpauuu [Toprperst: B.
A. Durenwrapar, 1.
MuTtdesut. TaOauIIBI U CXEMBI:
«OHepreTHUecKuii 0OMeH».
JlaGoparopHnas pabota
«CpaBHEHHE MTPOLIECCOB
OpOKEHUS U ABIXaHUS»

Peaknun MaTpu4aHOro
cunresa. [Ipuaimn
KOMIUJIEMEHTAPHOCTH B
peaklMsIX MATPUYHOTO
cuHTe3a. Peanm3anms
HacJIeICTBEHHOM
nHpopmanuu. ['eHeTHUeCKUi
KOJI, €r0 CBOMCTBA.
Tpanckpunuus — MaTpUYHBIN
cunte3 PHK. [TpuHiumnb:
TPAHCKPHIILINH:
KOMIUJIEMEHTAPHOCTb,

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

OECKHUCIIOPOIHBIN,
KHCIJIOPOJIHBII) U CpaBHUBATH
WX MEXKITY COOOM.
XapakTepu30BaTh peaKuu
TJIMKOJIN3a, OpOXKEHUS,
KJIETOYHOTO JIBIXaHUSI.
YcraHnaBiuBaTh B3aUMOCBS3b
MEX1y TJIMKOJIU30M,
KJIETOYHBIM JIBIXaHUEM U
cuHTe30M MoJiekys1 ATO.
CocTaBiATh ypaBHEHUS
OCHOBHBIX JTaroB
YHEPreTHYECKOro OOMeHa B
KJIeTKe. PaccunThiBaTh
HHEPTEeTUYECKYIO

3¢ (HEeKTHBHOCTH TIIUKOJIN3A U
OHMOJIOTMYECKOr0 OKUCIICHUS.
HaspiBath ucxonnsie
BEIIIECTBA, KOHEYHbBIE
MPOIYKTHI M YCIIOBUS
MPOTEKAHUS PEaKIUit
SHEPreTUYECKOro oOMeHa.
CpaBHHBaTh
YHEPreTHUCCKYIO

3¢ (HeKTUBHOCTH
OECKHUCIIOPOJHOTO U
KHCIIOPOJIHOTO 3TaIoB
KOHEYHBIC MPOTYKTHI U
YCIIOBUS IPOTEKAHUS
peakIuil 3HEPreTUIeCKOro
0o0OMeHa YHepreTHYecKoro
oOMeHa

PackpsIBaTh conepxkanue
TEPMUHOB U IIOHATHUH: TEH,
TeHEeTHYEeCKHUH KOJI, KOJOH
(TpHIIET), CTON-KOAOHHI,
MaTpula, MaTPUYHBIN
cuHTe3, TpaHckpunuus, PHK-
MOJIMMEPA3a, IPOMOTOpP,
CILJIAICUHT, UHTPOH, DK30H.
XapakTepru3oBaTh pEAKIINHU
MaTpU4YHOI'0 CUHTE3A,
CBOMCTBA F€HETUYECKOTO
koJ1a. OnuChIBaTh ATaIbI
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buonoeus. 10 kracc

n/n

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

AQHTHUIIAPAIIETbHOCTD,
ACHUMMETPUYHOCTbD.
Hemonctpauuu [loprper: H.
K. Konsros. Tabauie! u
cxeMbl: «brocuHTe3 Oenkay,
«['eHeTHYeCKUl KOO

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

TPAHCKPHUITLIUU U
TPAHCIIAIUHY; YCTaHABINBATh
B3aUMOCBSI3b MATPUUHBIX
peaKuii B KJIETKE;
CXEMAaTUYECKU U300paxarb
MaTpPUYHBIC PEAKIIUH
TPAHCKPHIIIIUU U
TpaHcsauu. Pemarh
OHOJIOrHYCCKHUE 3a1aUl Ha
omnpeneeHre
IIOCJICIOBATCIIBHOCTH
nykieorunoB JIHK u MPHK,
MIPUMEHSISI 3HAHUS O
pPEaKIMAIX MAaTPUIHOTO
CHHTE3a, FCHETUYCCKOM KOJIE,
TIPUHITHAIIC
KOMILJIEMEHTAPHOCTH

7.2

7.3

Cuures Oenka

MexaHu3MBbI
DKCIIPECCUU I'€HOB

TpaHCJ'ISII_[I/ISI n €€ JTallbl.

OuocuHTe3a OeKa.
KoaupoBanue aMHMHOKHCIIOT.
Pons pubocom B OrocuHTE3E
Oenka. JleMoHCTpanuu
TabaUIBI U CXEMBI:
«buocunTes Genkay,
«["eHeTHUecKul KOO

Opranu3zanys reHoma y
[IPOKapHOT U DYKApHOT.

y npokapHoT. ['unoresa
onepona (. XKakoo, XK.

MIPOIIECCOB B KJIETKE.
KieTouHbIi roMeocTas.
Hemonctpammu Tabauier u
cxeMbl: «buocunres Oenkay,

«["emeTnueckuii Koa»

VYuactue tpancnoptHeix PHK TepmunOB 1 nonsTHii:
B OMocHuHTe3e OenKa. Y ClIOBHsI TPaHCIALMSL, aHTUKOOH,

Perynsiuust akTHBHOCTH T€HOB OIEPaTOP, OMEPOH,

Mano). Perynsius o6MeHHBIX ONUCBIBATH CTPYKTYPY

PaCKpLIBaTL COACPIKAHUC

TPHK, amunoarnmn-TPHK-
cUHTeTasa (Kojasa),
nosiprdocoMa (ToIrcomMa).
XapakTepu3oBaTh CBONCTBA
TFeHETUYECKOr0 KOJ1a.
OnuceIBaTh Tambl
TPaHCISALUU U CXEMaTHYECKU
M300pakaTh MAaTPUIHBIE
peaKIuy TPaHCISIINH.
Pemats Ononornueckue
3aJ1a4M Ha OIpesiesieHue
anTukooHoB TPHK,
MOCJIEI0BATENBHOCTH
AMUHOKHCIIOT B MOJIEKYJIE
Oernka, MPUMEHsISI 3HaHUS O
peaklMsIX MATPUYHOTO
CUHTE3a, TEHETUYECKOM KOJIE,
MPUHIUIIE
KOMILJIEMEHTapHOCTHU
PackpsIBaTh conepxkanue
TEPMUHOB U MOHSATHUI:

CTPYKTYpPHBIE T'€HBI,
IPOMOTOP, PETIPECCOP.

TeHOMa IIPOKAPHOT;
XapaKkTepu30BaTh paboTy
WHIYyIHOEITBHOTO 1
penpeccudensHOro OnepoHa.
BBIICIATE CTPYKTYPHYIO U
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n/n

7.4

Hro

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

OCHOBBI
BUPYCOJIOTHHU.
NudopmarnmonHas
OuoJIoTHs

ro 1mo pasaeJy
Tema «Ku3HeHHBIN
UK KJIIETKH)

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

Bupycel — HeKeTOYHbIe
(GOpPMBI KU3HU U O0JIMTaTHBIC
napa3utel. CTpoeHue
IMPOCTBIX U CIIOKHBIX
BUPYCOB, PETPOBHPYCOB,
OaxTepuodaros. BupycHsie
3a00JIeBaHMS YEIOBEKa,

JKUBOTHBIX, pacteHuit. CITU/,

COVID-19, conpansHbIC U
MEIUIUHCKHUE MTPOOIIEMBI.
Jemonctparuu [TopTtper: /.
W. BanoBckuii. Tabnuibl u
cxembl: «['eHeTuuecKuit Koa,
«Bupycsi», «bakrepuodarmy.
[TpakTuaeckas pabota
«Co3/1anne MoJIeNy BUPYCa»
BHpYCa U KJIETKH,
WH(EKIMOHHBIA BUPYCHBIN
npouecc. XapakTepu30BaTh
MEXaHU3Mbl BEPTUKAIBHON 1
TOPU30HTAIBHON Iepeadn
BHUPYCOB; 3a00JIeBaHUs
JKUBOTHBIX U PACTCHUH,
BbI3bIBA€MbIE BUPYCAMHU.
HazbiBaTh BUpyCHBIE
3a00JIeBaHMs,
BCTPEUAIOLINECS Y YETIOBEKA!
TPHIII, KJICIIeBOM dHIIe(anuT,
renatut, COVID-19, CITH/I.
Co0mroaTh IpaBUIIa
[IOBE/ICHUS B OKpYXKaroLleH
MIPUPOJHON cpene, Mep
npopUIAKTUKN
pacnpocTpaHEeHHs] BUPYCHBIX
3a0oneBaHuH (B TOM YHCTIE
BUY-undeximm)

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

PETYJIATOPHBIE YACTH I€Ha
sykapuoT. CpaBHUBATH
IIPOLIECCHI IKCIIPECCUN T€HOB
y MIPOKAPHUOT U SYKAPUOT.
XapakTepu3oBaTh THIIOTE3Y
onepoHa (. XKaxkoo, XK.
Mano). OnuceIBaTh
MEXaHHU3M MOJIePKAHUS
KJIETOYHOT'O TOMEOCTa3a
PackpeiBath copepkanue
TEPMHHOB U IOHATUI: BUPYC,
BHUPHUOH, CEP/IIIEBUHA,
Karcu, oopaTHas
TPAHCKPHUIILINS,
peTpoBUpPYCHI, OakTepuodar,
BUPYC UMMYHOACPUITUTA
yenoseka (BUY), mpupoano-
O4YaroBbie HHPEKIUU.
XapakTepHu3oBaTh BUPYCHI,
PETPOBUPYCHI U
OaxkTepuodaru Kaxk
BHYTPUKIIETOYHBIX
[1apa3uTOB [IPOKAPUOT U
sykapuot. M3narars
TUIIOTE3bI 3BOJIIOIMOHHOTO
IIPOUCXOXKIECHUS BUPYCOB.
OnuchIBaTh MEXaHU3M
B3aMMOJEICTBUSA

8.1

JKU3HEeHHBIN ITUKI
KIIETKH

KieTo4YHBIH IIUKII, €T0
MIePUOJIBI ¥ PETYJISALIHS.

PackpsIBaTh conep:kaHue
TEPMHUHOB Y MOHATHI:

45



buonoeus. 10 kracc

n/n

8.2

8.3

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

MaTtpuyHblii CUHTE3
JHK. Xpomocomsl

Jlenenuve KIETKHA —
MHUTO3

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

Wutepdaza 1 MUTO3.
OCOOCHHOCTH TIPOIIECCOB,
MPOTEKAIOIINX B HHTEpda3se.
[ToaroToBKa KIETKH K

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

KJICTOYHBIN ITHKI,
uHrepdaza. [lepeuncniats
[EPUOJIbI )KU3HEHHOTO LUK
KJICTKU U XapaKTepU30BaTh

nenennto. [lpecunreTnyeckuii mpoTeKaroIye B HUX

(MOCTMHUTOTHYECKHHA ),
CUHTETUYECKUHN U
MOCTCUHTETUYECKHI

(mMpeMUTOTUYECKUI) IEPUOIBI

uHTepdasbl. JleMoHCTpanuu
TaOnuIbl # CXEMBI:
«KW3HEHHBIN UK KIIETKI,
«MuTO3»

Marpuunsiii cuaTes JJHK —
perutukanus. [IpuHImmbI
perukanuu JJHK:
KOMIUJIEMEHTAPHOCTb,
MOJIYKOHCEPBAaTUBHBIN

CHUHTE3, aHTUIAPAJUICIIbHOCTD.
Mexanusm perunkanuu JJHK.

Xpomocombl. CTpoeHue
xpomocoM. Tenomepsl u
Tenomepasa. XpOMOCOMHBIN
HaOOP KJIETKH — KapUOTHII.
JIMTITONTHBIA U TarI0M THBINA
HaOOPbI XPOMOCOM.
["oMOI0THYHBIE XPOMOCOMBEI.
[TonoBBIE XPOMOCOMBI.
Hemonctpanmu Ta0auisr u
cXeMbl: «OKW3HEeHHBIH UK
KIeTKn», «CTpoeHue
Xxpomocomy, «Pemnmukanus
JAHK». O6opynoBanue:
CBETOBOM MUKPOCKOTI;
MHUKponpenapatsl: «MHUTO3 B
KJIETKaX KOpEIIKa JIyKa.
JlaGopaTtopHnas pabota
«M3ydyeHue xpoMocoM Ha
TOTOBBIX MHUKPOIIpErapaTax»

JleneHne KIeTKU — MUTO3.
Craguu MHTO3a U
MIPOUCXOAIINE B HUX
npoiiecchl. TUIbI MUTO3A.
Kapunokunes v HUTOKUHE3.
buonorudyeckoe 3HaueHUE

MHTO3a. JleMoHCcTpanumn

IIPOLECChI

PackpsiBaTh conepxkanue
TEPMUHOB U ITOHATHUM:
peruIMKanus
(peaymukanus),
KOMILIEMEHTAPHOCTb,
aHTUNapaienbHocTh, JJHK-
oJIMMeEpasa, TeJIoMepa,
peIUIMKalMOHHAs BUJIKA,
XpOMOCOMa, XPOMOCOMHBII
Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XPOMAaTH/IbI,
[IEHTpOMEPa, KapUOTHII,
TraIUIONIHBIN U JUILIOUIHBIN
HabOp XpPOMOCOM,
TOMOJIOTUYHBIE XPOMOCOMBI,
MTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE
XPOMOCOM, KAPUOTHIIOB
opranu3moB. [lepeuncnsate
npuHIUNbl perumkanuu JJHK
U JaBaTh UM
COJIEpKATEIHHYIO
XapakTepucTuKy. ONUChIBaTh
MexaHu3Mm perumkannu JTHK.
CxemaTtnuecku u300paxarb
cTpoeHue MetadazHon
XpoMOcoMBbI. Paznnuate
XPOMOCOMBI Ha
MUKpOIpenaparax u
MUKpodoTorpadusx
PackpsIBaTh conepxanue
TEPMUHOB U MOHATUI: MUTO3,
npodasa, meradasa, anadasa,
Tenodasa, KApUOKUHES,
LIUTOKUHE3, BEPETEHO
neneHusi, MetadasHas
MJIaCTUHKA, O0po3/ia
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n/n

8.4

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

Perymnsauus
KU3HEHHOTO IUKJIa
KJIETOK

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

TaOnuIbl # CXEMBI:
«KW3HEHHBIN UK KIIETKI,
«CTpoeHHrEe XpOMOCOM,
«Pemmukanus JJHK»,
«Mwuto3y». O6opynoBaHue:
CBETOBON MHUKPOCKOIT;
MUKpoTpenaparsl: «MUTO3 B
KJIETKaX KOpEIIKa JTyKay.
JlaboparopHnas pabota
«Habmrogenne MuTo3a B
KJIETKaX KOHYMKA KOPEeIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
Perymsus MUTOTHYECKOTO
[MKJIA KJICTKH.
[Tporpammupyemas
KJIETOYHAsI THOEJIb — aIloITo3.
Knerounoe snpo,
XPOMOCOMBI,
(GbyHKIIMOHATIbHAS T€HOMHUKA.
Hemoncrpanuu Tabmuisr u
cxeMbl: «KH3HEeHHBIA ITUKIT
KIeTKn», «CTpoeHue
Xpomocomy, «Pemnukanus
JHK», «Mwuto3»

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

nenenus. Ilepeuncisars
[10CJIEI0BATENbHOCTD CTa Ui
MHUTO3a U OIUCHIBATH
IIPOUCXOJIAIINE HA HUX
npoueccsl. CpaBHUBATh
0COOEHHOCTH MPOTEKAHUS
MHUTO3a B PACTUTEIbHBIX U
’KMBOTHBIX KJIETKAaX.
OOBSACHATH OMONOTUYECKUIA
CMBbICJI MUTO3a. Pa3nuyats
CTaJIMM MUTO3a Ha
MUKpOIpernaparax u
MUKpO(hoTOorpadusix
PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
aronTo3, nponaudepanus,
QG epeHIpoBKa.
XapakTepHu30BaTh
PEryJIALNUI0 MUTOTHYECKOTO
UKIa KIeTKH. OOBACHATD
OMOJIOrMYECKUIA CMBICT
3alporpaMMHUpPOBAHHON
KJIETOYHOU ruodenu —
arnonTo3a. Y cTaHaBJIMBATh
B3alMOCBS3b MEXY
rOMEO0CTa30M KIIETOK M UX
ru0esbo

HToro no pazneny 6
9 Tema
«CTPOEHUE 1N
OYHKINN
OPT"AHU3MOB»
9.1 Opranusm kak 1 buonornyeckoe PackpeiBath conepxanue
€MHOE 11eJ10€ pa3zHOOOpa3ue OpraHu3MoOB.  TEPMHUHOB U TIOHSITHIA:
OHOKJIETOYHBIE, OpraHu3M, OpraH,
KOJIOHUAJTbHBIE, OpraHesuibl, cucTeMa

MHOT'OKJIETOYHBIE OPTaHU3MBI.
Oco0eHHOCTH CTPOEHUS U
JKU3ZHEJEATEIBHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxen,
OJTHOKJICTOYHBIE TPHOBI,
OJIHOKJIETOYHBIE BOJIOPOCIIH,
JIpYTrue MPOTUCTHI.
KonoHunanbsHble OpraHu3MBl.
B3anMocBs3b gacteit
MHOTOKJIETOYHOI'O
opranusma. TkaHu, opraHbl 1
CUCTEMBI OpraHoB. Opranusm

KaK €JUHOE IIETIOE.

OpraHoB, amnmapar,
(GyHKIIMOHAJIbHAs CHUCTEMA,
romeocras. [Iepeuncnsats
CTPYKTYPHO(QYHKIIMOHATHHBI
€ YaCTU OJJHOKJIETOYHBIX,
KOJIOHHAJIbHBIX,
MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHH3MOB.
XapakTepu30BaTh
O0COOEHHOCTH CTPOCHHUS U
KU3HEIEATEIILHOCTH
OJIHOKJIETOYHBIX OPIaHU3MOB,
KOJIOHHAJIbHBIX,
MHOTOKJIETOYHBIX U
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n/n

9.2

9.3

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

TkaHu pacTeHun

Tkauu )KUBOTHBIX U
yeJI0OBEKa

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

I'omeocras. [lemoHCTpanuu
Ta0nuibl U CXeMBbl:
«OTHOKJIETOUYHbIE
BOZOPOCIINY,
«MHOIOKJIETOUHBIE
BOZlOpOCINY, «bakTepuny,
«IIpocreiimmey, «Opranbl
LIBETKOBBIX PACTCHUI»,
«CucreMbl OpraHoB
[I03BOHOYHBIX KUBOTHBIX»,
«BHyTpeHHee cTpoeHue

HAaCCKOMBIX». O60py,I[OBaHI/IeZ

CBETOBOM MUKPOCKOIL;
MUKpOIIpenapaThl

OJHOKJICTOYHBIX OPraHU3MOB;

JKUBBIE SK3EMIUISIPBI
KOMHaTHBIX PACTCHMI;
repOapuu pacTeHHU pa3HbIX
OTJIEJIOB; BJIAXKHbIE
[penaparsl >KMBOTHBIX
Tkanu pacteHnid. TUIbI
pPacCTUTEIbHBIX TKAHEH:

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

MHOT'OTKaHEBBIX OPTaHU3MOB.
CpaBHHBaTh MEX Iy COOOH
OJ/IHOKJIETOYHBIE,
KOJIOHUAJbHBIE,
MHOT'OKJIETOYHBIE U
MHOTOTKaHEBbIE OpPraHU3MBI

PackpsIBaTh conep:xanue
TEPMHMHOB U IIOHATUI: TKaHb,

oOpasoBareibHasi, MOKPOBHA, YITUACPMHUC, TTPoOKa, KOpKa,

[IpoBOAAIasA, OCHOBHAsA,

1y0, peBecuHa,

Mexanndeckas. OCOOEHHOCTH JAPEBECHHHBIE BOJOKHA,

CTpOeHUs, PyHKIUH U
pacronaoXeHus TKaHeW B
OpraHax pacTeHUM.
Hemonctpanmu Ta0auisr u
cxeMbl: «TKaHu pacTeHU»,
«Oprassl IIBETKOBBIX
pacteHui», «kKopHeBbie
cuctembl», «CTpoeHue
cTebmnsy», «CTtpoeHue
JIMCTOBOM TUIACTUHKM.
O6opynoBaHUe: KUBBIE
AK3EMILISIPhl KOMHATHBIX
pacTEeHUI; CBETOBOM
MHUKPOCKOIT;
MUKpOIpenaparbl TKaHEeH.
JlaGopaTtopHnast pabota
«3yyeHue TkaHen
pacTeHui»

TkaHu KUBOTHBIX U
yesioBeKa. THUIbl dKUBOTHBIX
TKaHEH: dIUTeINaIbLHAS,

TyOstHbIE BOJIOKHA, COCY/IbI,
KaMEHHCTHIEC KIETKH.
XapakTepu30BaTh TUIIBI
PaCTUTEIBHBIX TKAHEMH:
oOpa3oBaTenbHas,
MTOKPOBHAsI, IPOBOIAIIIAS,
OCHOBHasl, MEXaHUUECKas;
MEePEUYHCIIATH OCOOCHHOCTH
UX CTPOEHHUS U BBIIOJIHIEMBIE

byHKIUHA

PackpsIBaTh conepxanue
TEPMUHOB U ITOHATHUN:
SIUTEININM, CEKPET,

COCAMHUTCIIbHAA, MbIIICYHAas, MbBIIICYHBIC BOJIOKHA,

HepBHast. OcoOCHHOCTH
CTpOCHUs, PYHKIUI U
pacIooXeHUs TKaHEeH B

HEUPOH, HEUPOTIIHSL.
XapakTepu3oBaTh TKAHU
YKMBOTHBIX U 4EJIOBEKA!
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buonoeus. 10 kracc

Ne HaumenoBanne Koanvects IIporpammHoe conepskanne OcHOBHEBIE BU/IBI eI TeJbHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
OopraHax >KMBOTHBIX U ANUTEINAIbHAS,
yesioBeka. JlemoHcTpanuu COEIMHUTENbHAS, MbILLICYHAS,
Tabnuubl u cxembl: «KaHW — HEpBHAs; IEPEUUCIIATH
JKUBOTHBIX», «CKeeT OCOOCHHOCTH MX CTPOCHHS U
YEJIOBEKa», BBITIOJTHSIEMbBIC () YHKITUU
«[InmeBaputenbHas
cucremay, «KpoBeHocHas
cucreMay, «JlpixarenpHas
cucreMay, «HepsHas
cucreMay, «Koxa»,
«MpllIeyHas cucTemMay.
O6opynoBaHue: CBETOBOI
MHUKPOCKOIT;
MUKpOIIpenaparsl TKaHEeH.
JlaGopaTtopHnas pabota
«M3ydyeHne TkaHen
JKUBOTHBIX)
9.4 Opraunsl. Cucremsl 1 Opransl. BereratuBnbie u PackpriBath coneprkanue
OpraHoB TeHEPATUBHBIC OPTaHbl TEPMUHOB U TIOHSTHI: OpraH,
pacteHuil. Opransl 1 KOpEHb, M0oOer, IBETOK, U0/,
CHCTEMBbI OPraHOB KUBOTHBIX CEMS, ITOJIOBBIE JKEJIE3bI,
u yenoBeka. OyHkuuun MIOJIOBBIE TPOTOKH,
OPraHOB U CUCTEM OPraHOB.  KOIYJISITUBHBIE OPTraHbl,
JemoncTpanyu Tabmuiel U CUCTEMBI OPTaHOB.
cxembl: «Opradbl IBETKOBBIX XapaKTepU30BaTh
pacteHui», «kKopHeBbie BEre€TaTUBHbBIC U
cucreMbl», «CTpoeHne TeHEPATUBHBIE OPTaHbI
cTebnsy», «CTtpoeHue pacTeHui, COMaTHYECKUE 1
JIMCTOBOW TUIACTUHKHY, PEryJISTOPHBIE OPTaHbI
«CKeler yenoBekay, JKUBOTHBIX;, IEPEUUCIIATH
«ITumeBapurenbHas OCOOEHHOCTH UX CTPOCHUS U
cucreMay, «KpoBeHOocHas BBITIOJTHSIEMbIE (DYHKITUH.
cucreMay, «JlpixarenpHas YcranaBiuBaTh B3aUMOCBSI3U
cucreMay, «BpiienuTenbHas MeXAy CTPOCHHEM OPTaHOB U
cucreMay, «HepBHast ux pynkuusamu. Paznuyare
cucreMay, « QHJAOKpUHHAs BU/JIbI TKAHEW, OpTraHbl U
cuctema». OOOpyZOBaHHE:  CHUCTEMBI OPraHOB, B TOM
JKUBBIE HK3EMIUISPBI YHCJIEC YEIOBEKa, Ha
KOMHATHBIX PaCTEHUI; MHUKpOIIpenaparax, BIaXHbIX
repOapuu pacTeHU pa3HBIX MpemnapaTtax, repoapusix u
OTJIEJIOB; CKEJIETHI MUKpoQoTorpadusx,
MO3BOHOYHBIX; KOJJICKIIUU  TaOIUIaX, MOJACTSAX U
0€CT03BOHOYHBIX JKUBOTHBIX; MYJISKAX
BIIQXKHBIE MpPENapaThl
YKUBOTHBIX, CKEJIET YEJIOBEKA.
JlaGoparopHas pabota
«M3ydeHne opraHos
[IBETKOBOT'O PACTEHHUSI»
9.5 Omnopa tena 1 Ornopa Tena opraHu3MoB. PackpriBaTh conepxanue
OpraHU3MOB Kapxkac pacrennit. CkeneTrsl TEPMHUHOB U MOHSTHIA:
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
OJTHOKJIETOYHBIX U OIIOPHBIE CUCTEMBI,
MHOTOKJICTOYHBIX )KMBOTHBIX. 000JIOUKU KJICTKH,
HapyxHblii 1 BHyTpeHHHI  (UOPHILIBI, KapKac,
ckeneT. CTpoeHrEe U TUIIBI HapYy>KHBII CKeJIeT
COCIMHEHUS KOCTEH. (XUTUHOBBIN TIOKPOB),
Hemonctpamuu TaOauiel ¥ THAPOCTATHYECKUIN CKEIIET,
cxembl: «CTpoeHHe CTeOIIsT», BHYTPEHHUH CKENET, KOCTH
«CTtpoeHue JIMCTOBOM (ITMHHBIE, KOPOTKHE,
MIaCTUHKNY, «CKeneT MIJIOCKHUE), COSTUHEHUS
yesoBekay. O00opyIoBaHUEe:  KOCTEH, HEMOABHYKHBIC
CKEJIEThI TO3BOHOYHBIX (1IBBI), MOTYTOBUKHEIE,
BJI&JKHbIE MTpErapaThl MOJIBIKHBIE (CYCTaBhI),
’KMBOTHBIX; CKEJIET YEJIOBEKA; OT/ACIbI CKEeJIeTa
PaKOBUHBI MOJUTFOCKOB; [M03BOHOYHBIX KUBOTHBIX:
KOJUICKIIMM HACEKOMBIX, Yyepern, OCEBOM CKEJIET
WUTJIOKOXKUX Y CTaHaBIMBATh (MIO3BOHOYHUK, TPYyIHAS
B3aUMOCBSI3U MEXKIY KJIETKa, XOpJ1a), mosica
CTPOCHHUEM OIOPHBIX CUCTEM KOHEYHOCTEH, CBOOOIHBIE
U uX QyHKUIUAMU B KOHEYHOCTH. ONUCHIBATH
opranusme. CpaBHUBATh Hapy’KHbBII U BHYTPEHHHUN
CTPOECHHUE OMOPHBIX CUCTEM  CKEJIEThI ’KUBOTHBIX,
PacTeHUH U KUBOTHBIX CTPOCHUE U THUIIbI
COCJIMHEHMS KOCTEil.
9.6 /IBmxeHue 1 JBr>KeHHE OpraHu3MOB. PackpeiBath conepxanue
OpraHU3MOB JIBr>KeHHE OJHOKJIETOYHBIX  TEPMUHOB M MOHSTUI:

OpPraHu3MOB: aMeOOUIHOE,
JKT'YTUKOBOE, PECHUYHOE.
JIBMKeHHEe MHOT'OKIICTOUHBIX
pPacTEeHUM: TPOIIU3MBI U
HacTuH. JIBIKeHUE
MHOTOKJICTOYHBIX JKMBOTHBIX
W 4eJIOBEKA: MbIIICYHAs
cucreMa. Pediekc.
CKeJIeTHBIE MBIIIIIEI U HX
pabota. [lemoHcTpanuu
TaOauIBl U CXEMBI:
«OIHOKIIETOYHEIE
BoJopociiny, «lIpocreimue»,
«CTpOoeHrE MBI,
«MEIIIeYHas CUCTEMa

JIBUKEHHE, TBUTATEIILHBIC
OpraHesuibl, IBUKEHUE
npocTermx (ameOouIHOE,
KT'YTUKOBOE, PECHUYHOE),
JIBI)KEHUE pacTeHUM
(Tponu3MBbI, HACTUN),
MBILIEYHbIE CUCTEMBI
(COKpaTHUTENbHbBIC
BOJIOKOHII, KOJKHO-
MYCKYJIbHBIM MEIIOK,
CKEJIETHAsi MyCKyJlaTypa),
CKEeJIeTHAsl MbIIIIIIA
(MBILLIEYHOE BOJIOKHO,
MUO(pUOpHUILIA), BHICIINE
JIBUTATEIbHBIC [[EHTPHI,
paboTa MBITIII]
(nBUTaTEIBHAS,
COMATHUYECKas ), MBIIIEYHOE
YTOMJICHHE.
XapakTepru3oBaTh BUIbI
JIBIDKEHUS OJJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX
opranu3mMoB. ONUCHIBaTh
CKEJICTHBIE MBIIIIBI U UX
paboTy. YcTaHaBIuBaTh
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buonoeus. 10 kracc

n/n

9.7

9.8

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

[Tutanue
OpraHu3MOB

Hprxanue
OpPraHu3MOB

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

[lutaHue opraHu3MoB.
[lornomieHue BObI,
YTJIEKHUCIIOTO ra3a u
MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [luranue
JKUBOTHBIX.
BryTpunosioctHoe u
BHYTPUKJIETOYHOE
nuueBapenue. [lutanue
[103BOHOYHBIX KHUBOTHBIX.
Otaensl NULIIEBAPUTENBHOTO
TpakTa. [IumeBapurenbHbie
skenesbl. [IuieBapurenbHas
CHUCTEMA YEJIOBEKaA.
Hemonctpanuu Tabauier u
CXEMBI:
«KueyHonoaocTHbIeY,
«[InmeBapurenbHas
cucreMay, «Cxema MUTAHUS
pactenuii»y. O0opynoBaHue:
JKUBBIE HK3EMIUISPBI
KOMHATHBIX PaCTEHUH;
o0opyaoBaHue AJis
JIEMOHCTpAILMK TOYBEHHOTO U
BO3yLIHOTO NMUTAHUS
pacTeHU, pacIIeTUIeHUs
Kpaxmalia ¥ OelIKOB MOJ
JeficTBUEM (EepMEHTOB
JIpIxaHue OpraHu3MoB.

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

B3aUMOCBSI3b MEKIY
CTPOEHHEM OMOPHBIX CUCTEM
U JIBIDKCHUSIMUA OPTaHU3MOB
PackpeiBath copepikanue
TEPMUHOB U ITOHATHUM:
MUTaHKe, MUIIeBapeHue,
MUIIEBAPUTEIbHBIE BAaKyOIIH,
KHILEYHAS [0JIOCTD,
MUIIeBApUTEIbHAS TPYOKa,
MUIIeBapUTEIbHBIN TPAKT,
MUIEBAPUTEIBHBIC KETIEe3bl,
MUIIEBAPUTEIbHBIC COKH.
XapakTepru3oBaTh MUTAHUE
JKUBOTHBIX;
BHYTPHIIOJIOCTHOE U
BHYTPHUKIIETOYHOE
nuiesapenue. Pasinuarte Ha
N300pakeHUAX (CxeMax,
Ta0IMIaX, MYJISKAX ) OTIEIIBI
MUIIEBAPUTEIHHOTO TPAKTA U
MUIIEBAPUTEIBHYIO CUCTEMY
YyeNoBeKa. Y CTaHABIUBATh
B3aMMOCBSI3H MEXKILY
CTPOCHHEM OPraHOB
MTUTICBapEHUS

PackpsIBaTh conepkanue

Jpixanue pacteHui. JIpIxaHUE TEPMUHOB U TIOHATHM:

KUBOTHBIX. [l y3us ra3os
Yyepes MOBEPXHOCTh KIETKU.
Ko>xHoe nprxanme.
JlpixaTenbHas MOBEPXHOCTb.
KabepHoe u nerounoe
npixanue. [Ipixanue
[MO3BOHOYHBIX JKUBOTHBIX U
YyeJI0BeKa. DBOIIOIIMOHHOE
YCIIO)KHEHUE CTPOCHHUS
JIETKMX ITO3BOHOYHBIX
’KUBOTHBIX. JIpIXaTeIbHAsS
CHCTEMa YeIIOBEKA.
MexaHu3M BEHTUIIAIINH
JIETKUX y TITUI] U
MJICKOMTUTAIOINX. Perymsius
IbIXaHus. JpIxaTeabHbIe
00bemsbl. JlemoHcTpaIuu

JpIxaHue, T dys3us, KOKHOE
JBIXaHUE, OPTaHbl JbIXaHHUS,
JIBIXATEITbHBIC IBIKEHUS,
JIBIXATENbHBIN LIEHTD,
JIETOYHBIE 00BEMEI,
JKU3HEHHAs! EMKOCTh JIETKHX.
XapakTepru3oBaTh JIbIXaHUE
paCTeHHIA; TbIXaHUE
YKUBOTHBIX U YEJIOBEKa.
OnuchIBaTh 3BONIOLMOHHOE
YCIIO)KHEHUE CTPOCHHUS
JIETKUX MTO3BOHOYHBIX
KUBOTHBIX. Paznmmuate Ha
M300paxeHmsIX (cxemax,
Ta0IMIaX, MYJISDKAX )
JIBIXATEIbHYIO CHCTEMY
yesoBeka. OnuChIBaTh
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
Ta0nuibl U CXEMBI: MEXaHU3M BEHTWISALUU
«/lpIxaTenbHas cuctema. JIETKUX y NTUL U
O6opynoBaHue: MJICKOTTHTAFOIIINX.
o0opynoBaHue AJis VY craHaBnMBaTh B3aUMOCBSI3U
JEMOHCTPALMM ONBITOB 10  MEXAY CTPOEHHEM OpraHOB
N3MEPEHUIO KU3HEHHOU JBIXaHUS U UX QYHKIHUSIMH B
€MKOCTH JIETKMX, MEXaHU3Ma OpraHu3Me
JIbIXaTEJIbHbBIX JIBUKEHUU
9.9 Tpancnopt 2 TpaHcopT BelecTB y PackpeiBath conepxanue
BEILECTB Y OpraHu3MoB. TpaHCIIOPTHBIE TEPMHHOB M ITOHATHMN:
OpraHU3MOB CUCTEMBI PACTEHUH. TPaHCIIOPT BELLECTB,
TpaHcnopT BeLECTB y TPAHCIIOPT Y PACTEHU,
KUBOTHBIX. KpoBeHOCHas KPOBEHOCHAsl CUCTEMA
CHUCTEMAa U €€ OpraHbl. JKUBOTHBIX, KPOBb, I1J1a3Ma,
KpoBeHocHas cucrema (OpMEHHBIE IEMEHTHI,
MMO3BOHOYHBIX )KUBOTHBIX 1 KPOBOOOpaIIeHHE, KPYyTH
yenoBeka. Cepaie, KpOBOOOpaIieHus,
KPOBEHOCHBIE COCY/bl U CEp/ICUHBIN 1TUKII,
KpoBb. Kpyru mimdooOpamienue, mumda,
KPOBOOOpAIICHHUS. nuMbaTHIEeCKHE COCYbI,
OBOITIOLIMOHHBIE YCIIOKHEHUS JIMM(PATHUECKUE Y3IIbI,
CTPOEHHUSI KPOBEHOCHOU BHYTPEHHSIS cpeia
CUCTEMBI IO3BOHOYHBIX OopraHusma.
KUBOTHBIX. PaboTa cepiia 1 XapakTepu3oBaTh TPAHCIIOPT
ee perymsiuus. JleMoHCcTpaly BEEeCTB y pacTeHUH U
Tabnuibl 1 cxembl: «Opranbl 0€CMO3BOHOYHBIX KHUBOTHBIX.
[IBETKOBBIX PACTEHUI», OnuceiBaTh KPOBEHOCHYIO
«KopHeBbie cuctemsl», CUCTEMY KMBOTHBIX U
«CTpoeHue cTedsi», yenoBeka. Paznuyath Ha
«CTpoeHue IucToBOI n300pakeHMsIX (cxemax,
MIaCTUHKWY, «KpoBeHOCHass Tabinnax, MyJsKax)
cucrema», «KpoBE€HOCHbIE ~ KPOBEHOCHYIO U
CUCTEMbI IO3BOHOYHBIX TUM(aTHYECKYIO CUCTEMY
JKUBOTHBIX) YeJI0BEKa. Y CTAHABIMBATh
B3alMOCBS3H MEXKIY
CTPOEHUEM OPraHOB
KpOBOOOpAIICHHUS U UX
(GYHKIUSIMU B OpTaHU3ME
9.1 Beinenenue y 1 Brinenenue y opranu3moB.  PackpbiBaTh copepxkaHue

OpraHU3MOB

Beinenenue y pacteHui.
Boinenenue y sUBOTHBIX.
CokpaTuTeNIbHbIE BAKYOJIH.
Oprasbl BbIJCICHHUS.
@unpTpanus, CEKpeus u
oOpaTHOE BcachIBaHHE KaK
MEXaHU3MbI PaOOTHI OPTaHOB
BbIiesIeHHsI. CBSA3b MOJIOCTH
TeJla ¢ KPOBEHOCHOM U
BBIJICIUTENILHON CUCTEMAMU.

BI)I,Z[CJ'ICHI/IG Y MO3BOHOYHBIX

TEPMUHOB U ITOHATHUM:
BbI/IEJICHUE, TyTTaIu,
JUCTONAMa, COKpPAaTUTEIbHBIE
BaKyOJI1, U3BUTHIE KaHAJIbLIBI,
3Be34aThle KJIETKH,
BBIJICJIUTENIbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/IbI,
IIOYKH, MOYETOYHUK,
MOYEBOM ITy3bIph, HEDPOH,
Mo4a. XapaKTepus3oBaTh
ITPOLIECC BBIACIICHUS Y
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buonoeus. 10 kracc

n/n

9.1

9.1

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

3amura y
OpPraHU3MOB

Paznpaxumocts 1
peryisuus y
OpraHu3MOB

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

JKUBOTHBIX U YEJIOBEKA.
[Touku. Ctpoenue u
(byHKIMOHUPOBAHUE
He(pona. ObpazoBaHue MOUU
y denoBeka. /leMoHcTpanuu
TaOmuIe! U CXEMBI:
«BplaenurenbHas cucTeMa»
Y cTaHaB/IMBaTh B3aUMOCBSI3U
MEXJly CTPOEHUEM OpPIaHOB
BBIICTICHUS U UX PYHKIHUSIMHU
B OpraHu3Me

3amura y OpraHu3MoB.
3ammra y OJTHOKJIETOYHBIX
opranu3MoB. Cropsl
OaKTepuil ¥ LUCTHI
MPOCTEUIINX. 3aluTa y
MHOTOKJIETOYHBIX PACTEHUM.
Kyrukyna. Cpencrsa
[MAaCCUBHOW U XUMHYECKON
3auThl. OUTOHIUIBI.
3amuTa y MHOTOKJIETOUHBIX
JKUBOTHBIX. [IOKpOBBI 1 UX
[IPOM3BOJHBIE. 3alIUTa
opraHusma ot 0oJie3Heil.
NMMyHHas cucrema
yenoBeka. Kinetounslii u
TYMOPAJIbHBI HMMYHHUTET.
BpoxaeHHbll 1
PUOOPETEHHBIN
creunpuyeckrii UMMYHUTET.
Teopus
KJIOHAJIbHOCEJIEKTUBHOT O
ummynurera (I1. Dpnux,
®.M. bepner, C. Tonerana).
BocnanurenbHble OTBETHI
opranu3mMoB. Ponb
BPOKICHHOI'O UMMYHHUTETA B
pa3BUTHUU CUCTEMHBIX
3a0oneBaHui. JleMoHCTpaun
TaGnuubl u cxemsl: «Koxay,
«Ummynurery, «CTpoeHue
ctelms», «CtpoeHue
JIMCTOBOM IUIACTUHKM
Pa3npaxuMoCTh U perynsuus
Yy OPraHU3MOB.
Pasapaxkumocts y
OJIHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3gpaxxuMocTh 1
peryssanus y paCTeHHM.

PocToBLIE BemecTBa U UX

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

pPacTeHUH U KUBOTHBIX.
PaznuaTh Ha H300paKEHUIX
(cxemax, TabIMIIAX,
MYJISDKAX ) BBIICIUTEIBHYIO
CHCTEMY YeJIOBEKa.
OnuchiBaTh MEXaHU3M
(byHKIIMOHUPOBAHUS
He(dpoHa; mporecc
00pa3oBaHUs MOYH.

PackpsiBaTh conepxkanue
TEPMHUHOB U ITOHATHUM:
KarcyJsa, 3H10CIopa, I1UCTa,
KYTHKYJIa, CpEACTBa
[TaCCUBHOM 3alllUTHI,
CpPEACTBA XUMUYECKOU
3aIUTHI, KO)KHBIE TOKPOBBI,
MMMYHUTET, UMMYHHAas
CHUCTEMAa, aHTUT€H, AHTUTEJIO.
XapakTepu3oBaTh BUIbI
3aIUTHl Y OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
opranu3MoB. ONUCHIBaTH
CTPOEHHUE KOKHBIX TOKPOBOB
Y UX [IPOU3BOJHBIX.
Paznuyarh Ha N300pakeHUSIX
(cxemax, Tabnumax,
MYyJISKaX) OpraHbl UMMYHHOMR
CUCTEMBI YEJIOBEKA.
YcraHaBiIMBaTh B3aMMOCBSI3U
MEXJly CTPOEHHEM OpPraHOB
3aIUTHI U UX QYHKIUSIMU B
OpraHu3Me

PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATHUH:
Pa3ApaKUMOCTh, PETYIISIHS,
TaKCHUCBHI, POCTOBBIE
BEIEeCTBA (AyKCHHBI),
HEpBHAs CUCTEMA,
pedaexkTopHas peryJIsmus,

53



buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
3HavyeHnue. HepsHas cucrema peduiekc, pediaekTopHas
U pedrekTopHas perynsinus y ayra, nepeHuii Mo3r,
JKUBOTHBIX. HepBHas cucremMa npoMeKyTOYHBIN MO3T,
U €€ OTJIeJbl. DBOJIIOIMOHHOE CPEIHUM MO3T, MO3KEYOK,
YCIIOKHEHUE CTPOCHHUS IIPOJIOJTOBAThI MO3T,
HEPBHOM CUCTEMBI Y BEreTaTUBHAsI HEPBHAS
KUBOTHBIX. OTAEIBI CUCTEMA, T'yMOpaJIbHas
rOJIOBHOTO MO3ra perymsuus, FOpMOHBI,
[103BOHOYHBIX KHUBOTHBIX. SH/IOKpUHHAs CUCTEMA,
Peduiexc u peduiekTopHas rUIoTaIaMOTruogu3apHas
nyra. besyciioBHble cucreMa. XapakTepu3oBaTh
YCIIOBHBIE PEQIICKCHI. pa3ipaxXxuMocCTh y
['ymopanbHast peryisiivsi U OJIHOKJIETOYHBIX OPraHU3MOB
SHIOKPUHHAS CUCTEMA U pepIeKTOPHYIO PETyISALUI0
JKUBOTHBIX U YEJIOBEKA. y JKUBOTHBIX. Pa3nuuaTh Ha
JKene3bl 3HIOKPUHHOM M300pakeHUX (CXxeMax,
CHUCTEMBI U UX TOPMOHBI. TabyuIax, MyJsKax)
JlelicTBME TOPMOHOB. HEPBHYIO CUCTEMY U €€
B3auMocBs3b HEpBHOU U OT/I€JIbl; OTJEJbI TOJIOBHOTO
OHIOKPUHHOU CHCTEM. MO3ra M03BOHOYHBIX
['unortanamorunoduzapHas  KUBOTHBIX. OMUCHIBATH
cucreMa. JlemoHCcTpanuu T'YMOPQJIBHYIO PETYJSALMIO Y
[Toptpert: . II. 11aBnos. JKMBOTHBIX. Paznuuate Ha
TaOauIbl U CXEMBI: n300paxeHusx (cxemax,
«CTpoeHnue ruapsel», TabNuIax, MyJsKax)
«CTpoeHue MIaHapum», SHIOKPUHHYIO CUCTEMY
«BHyTpeHHEE cTpOeHuE JKUBOTHBIX U YEJIOBEKA.
JI0’KJI€BOTO uepBs», «HepBHas Ha3biBath sxenessl
cucreMa prio», «HepBHas 9HJAOKPUHHOW CUCTEMBI
CHUCTEMA JIATYIIKH, YeJI0BEKa U
«HepBHas cucrema BbIpa0aThIBa€Mble UMH
[IPECMBIKAIOIIHAXCSD, ropMoHbl. ONuChIBaTh
«HepBHas cuctema ntuny»,  JEHCTBHE TOPMOHOB.
«HepBnas cucrema YcraHaBiIMBaTh B3aMMOCBSI3U
MIJIEKONUTAIOINX», «HepBHas MeX1y CTPOEHHEM OpraHOB
CHCTEMa YEIIOBEKAY, HEPBHOM U 3HJIOKPUHHON
«OHIOKpUHHAs CUCTEMaY, CUCTEM U UX (PYHKIIHSIMH B
«Pednexc». ObopynoBanne: OpraHu3Me.
MOJIETHN T'OJIOBHOTO MO3Tra Xapaktepus3oBaTh
Pa3IMYHBIX KUBOTHBIX HBOJIFOLIMOHHOE YCIOKHEHHE
CTPOEHUS HEPBHOMN CHCTEMBI
Y )KHBOTHBIX
Hroro mo pazneny 17
10 Tema
«PASMHOXEHUA
E 11 PASBUTHUE
OPT"AHU3MOB»
10. dopmbl 1 @OpMBI pa3sMHOKEHUS PackpsIBaTh conep:kaHue
1 pa3mMHOXEeHUA OpraHu3MOB: OECTIOI0e TEPMHUHOB Y MOHATHIA:
OpPraHu3MOB (BKJTIFOUAsi BETETAaTUBHOE) U Pa3MHOKEHHE, IPOCTOE
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buonoeus. 10 kracc

n/n

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

. ITosoBoe

pPa3MHOYKEHHE.
Meitios

. 'ameTorenes.

OO0pazoBanue u

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

nosioBoe. Bunpl 6ecrionoro
Pa3MHOKEHUS: TOYKOBAHUE,
CHOPYJIALUSA, PparMeHTaIHS,
KIIOHUPOBAHHE.
Hemoncrpanuu Tabmuisr u
cxembl: «BereraTuBHoe
pasMHOkeHUe», « Tumbl
0ecIoI0ro pa3sMHOKEHUS»,
«Pa3MHOXkeHHE
XJIAMUJIOMOHAIbI»,
«Pa3MHOXKEHHUE IBIIICHEDY,
«Pa3MHOXeHUE TUIPHI»
Pa3MHOXKEHUS, U CTIOPBI
Oaktepuit. OOBACHATH
MIPEUMYIIIECTBA MTOJIOBOTO
Pa3MHOXKEHUS HaJl OSCIIOIBIM.
PackpeiBaTh poib
KIIOHUPOBAHUS B CETICKIIUU U
CEJIbCKOM XO3SIHCTBE

[TonoBoe pa3zMHOXKEHUE.
[lonoBBIC KIIETKH, WU
rameThl. Meiio3. Ctaauu
Mero3a. Ilopenenue
XPOMOCOM B MEHO3€.
Kpoccunrosep.
buonormyeckuii CMBICTT
Me103a 1 MOJ0BOTO MpoLecca.
Meiio3 B ero MecTo B
JKM3HEHHOM ITUKJIS
OpraHu3MoB. /leMoHCcTpanuu
Tabauib! U cxeMbl: «Melo3»,
«XpOMOCOMBI» (CXEMax,
tabnunax). PackpriBath
ABOJIIOIMOHHOE 3HAYCHHUE
MOJIOBOT'O PA3MHOKEHUS
OpraHNU3MOB

[IpenzaponplieBoe pa3BUTHE.
["ameTorenes y ;KUBOTHBIX.
[TostoBBIE KEIIE3BL.

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

JIeJICHNE, TIOYKOBAHUE,
CHOPYJISILIUS, BET€TaTUBHOE
pa3MHOXKEHHUE,
dbparmeHTanus,
KIIOHUPOBAHUE, TAMETHI,
criepMaTo30u 1 (CriepmMuil),
SIMIIEKIJICTKA, 3UTOTa,
KoHblorauus. [lepeuncnsrsb
0Cc00EeHHOCTH 0EeCIoNoro u
MIOJIOBOTO PA3MHOXKEHHUS
OpPTaHW3MOB.
XapakTepu30oBaTh CyIIHOCTb
1 GpopmbI OecroIoro
Pa3MHOXKEHHUS OPTraHU3MOB;
OMOJIOTUYECKOE 3HAUCHHE
0ecroIoro pa3MHOKEHUSI.
Pasznuyath criopy xak
CICIHATN3HPOBAHHYIO
KIIETKY, MIpeIHa3HAuYCHHYIO
JUtst 0ecrosoro

PackpsIBaTh conep:xanue
TEPMHUHOB U MIOHATUIN: MEH03,
OMBaJICHTHI, KPOCCUHTOBEP,
WHTEPKUHE3, HE3aBUCUMOE
pacnpezeneHue;
KpoccuHronep. Paznuyare Ha
n300paxeHusX (cxemax,
TabnuIax) u
MUKpOTIpEnaparax 3peibie
MIOJIOBBIE KIETKU
MJICKOITHTAIONINX U OPTaHbI
Pa3MHOKEHUS BBICIIIUX
pactenuii. PackpbiBathb
CYIIHOCTb M€H03a,
XapaKTepU30BaTh €ro
OTJIeTIbHBIE CTAIUH.
OnpenensaTts MeCTO MeH03a B
JKU3HEHHBIX IIUKJIaxX
Pa3IMYHBIX OPTaHH3MOB.
OOBACHATH OMOJTOTUYECKHIA
CMBICJI KPOCCHHTOBEPA,
OTHCHIBATH €70 MEXAHU3M.
CpaBHUBaThH MeH03 ¢
MHUTO30M; pa3In4aTh
OTJICTbHBIC UX CTAJINH Ha
MUKpOTpenaparax u
N300paKCHUSIX

PackpriBath conepxanne
TEPMUHOB U ITOHATHUMN:
raMeToreHes3, CliepMaTorexHes,
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
pa3BUTHE II0JIOBBIX OO0pa3oBaHue U pa3BUTHE OOI'CHE3, CECMCHHUKU,
KIJIICTOK ITOJIOBBIX KJICTOK. SANYHUKH, CIICPMAaTOIOHUMH,
CriepMaTOreHes3 U OOT€HEe3.  CIEPMATOLUThI, CLIEPMaTHbI,
CTpOGHI/Ie ITOJIOBBIX KJIICTOK. CIIEPMATO30U[bI, OOT'OHHH,
O11010TBOPEHUE U OOLIUTBI, IOJISIPHBIE TEJIBLA,
3M6pI/IOHaJ'IBHOG pa3BUTHUC HﬁHCKJ’IGTKa, aKpocomMma.
JKUBOTHBIX. CIIOCOOBI [Iepeuncnars ctaguu
OIINIOAOTBOPCHUA: HAPYKHOC, raMETOICHE3a Yy JKUBOTHBIX.
BHyTpeHHee. [lapTeHorene3. OmnucelBaTh Ipouecc
Hemonctpanuu Tabauiel 1 raMeToreHesa u ero
CXCMBI: ((FaMeTOFeH€3», Nepruoabl, CTPOCHUC ITOJIOBBIX
((CTpOGHI/Ie HﬁHCKHeTKH n KJIeToK. Paznuuath
criepMaTo3ongar». 0COOCHHOCTH
OGOpYI[OBaHI/IeZ CBETOBOU CIICPMATOI'CHE3a 1 OOI'CHE3a.
MHUKPOCKOII, OrnuchIBaTh MPOIIECCHI
MHKpOIIpenapaThl SHLEKIETOK OCEMEHEHHUS U
H CIICPMATO30HUI0B. OILIOAOTBOPCHH:, PA3HBLIC
JlaGopaTtopHnas pabota BapUaHTHI MApTEHOTCHE3a
«I/IsyquI/Ie CTPOCHUA
[IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnaparax»
10. UuauBHayanbHOE 2 NunuBuayansHoe pazButue  PackpsIBaTh copep:kaHue
4 pasButue OpraHu3MOB (OHTOI'€HE3). TEPMUHOB U ITOHATHUN:
OpTaHHU3MOB — 3M6pI/IOJ'IOI‘I/I$I — HayKa O OIINIOAOTBOPCHUEC, 3UTOTA,
OHTOTEHE3 pa3BUTHH OPTaHU3MOB. Oy1acromep, akpoCoMHast

Craauu sMOpHorenesa
JKUBOTHBIX (Ha IpUMepe
nsarymku). Ipobnenue. Tumsl
npobnenust. OcobeHHOCTH
JpOOJIeHUS MIIEKOTTUTAOIIUX.
3apobIIeBhIE JIUCTKU
(racTpynsuus). 3akiagKa
OPraHoB M TKAHEH U3
3apO/IBIIIEBbIX JTHCTKOB.
B3anmHoe BnusgHUE yacTen
Pa3BUBAIOIIETOCS 3apPO/IbIIa
(aMOpHOHaANTbHAS] UHTYKITHS).
3akmaaka rmiaHa CTPOSHUs
YKUBOTHOTO KaK Pe3yJbTaT
UepapXHUUECKUX
B3aNMOJEHUCTBUN TEHOB.
BrnusiHue Ha SMOpHOHANTBHOE
pa3BHUTHE PA3ITAIHBIX
(bakTOpOB OKpYKaromen
cpensl. JleMoHCcTparum
[Toprper: X. [lIneman.
TaGauIbl 1 CXEMBI:
«OCHOBHBIE CTaIUN
oHTOTreHe3a». O0opynoBaHueE:

peakius, IpOHYyKIIeyC,
napTeHOTeHe3, SMOpPHOTEHE3,
npobnenue, Onacryna,
MOpYJIa, racTpyJia, Herupyna,
OpraHoreHes, SKToJIepMa,
Me30/IepMa, SHTOJIepMa,
1[eJI0M, HepBHas TPyOKa,
XopJa, KHIlIeyHas TpyOKa.
OnpenensiTb SMOPHOHAIBHBIN
MIEPUO]T Pa3BUTHUS OpraHU3Ma
U OMHCHIBATH OCHOBHBIC
3aKOHOMEPHOCTH JIpOOIJIeHUS
— oOpazoBaHue
OJHOCJIOMHOTO 3apoIbIIia —
ONaCTYJIbl; 3aBHCUMOCTH X0/,
JpOOJICHUS OT KOJINYECTBA
JKENTKA B SIMIIEKIIETKE;
racTPYJISIHNI0 U OPTaHOTeHE3.
OOBSACHATH dTAMbI
nudepeHIMPOBKY TKaHEH,
00pa30BaHUs OPraHOB U
CHCTEM OPTaHOB.
XapakTepus3oBaTh
PETYIAINI0 SMOPHOHAIBHOTO
Pa3BUTHUS;, TETCPMUHAIUIO U
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
Mozenb «L{uki pasButus YMOPUOHATEHYIO HHTYKITHIO;
JSATYIIKH F€HETUYECKUN KOHTPOJIb
pa3Butus. OO0CHOBBIBATH
BpPEIHOE BO3/CICTBUE
Ta0aYHOTO JIbIMA U ATIKOTOJIS
Ha X0/ SMOPHUOHAIIHOTO U
[IOCTAIMOPHUOHAIBHOTO
pa3BUTHS OpraHu3Ma
YeJI0BEKa
10. PocT u pa3zButue 1 Poct u pa3ButHe )XMBOTHBIX. PackpbiBaTh copepkaHue
S JKUBOTHBIX [TocTaMOprOHAIBHBIN TEPMUHOB U ITOHATHUM:
nepuos. [IpsMoe u HenpsAMOe OHTOTE€HE3,
paszButue. PazBurue ¢ [IOCTAIMOpPHUOHAIBHOE
MeTamopho30M y pa3Butue, Mmeramopdos,
0€CII03BOHOYHBIX U JINYMHKA, POCT, CTApEHUE,
MMO3BOHOYHBIX KUBOTHBIX. CMepTh. XapaKTEepU30BaTh
buonornueckoe 3Ha4eHHE [IOCTAMOPHUOHAIIBHBII EPUOJT
MPSIMOTO ¥ HENPSIMOTO pPa3BUTHUS OpraHU3Ma U ero
pa3BUTHS, UX OCHOBHEIEC (DOPMBL.
pacnpocTpaHeHue B IpUpPoJe. XapaKTepu30BaTh MPIMOe
Turmel pocTa >KMBOTHBIX. Pa3BUTHE U €0 MEPHUOJIBI.
®daxkropsl peryssuu pocta  M3narats cogepkanue
JKUBOTHBIX U YEJIOBEKA. TEOPH CTapeHUs
Cragun opranuzMoB. OOBACHATh
OCTAMOPHOHAIBHOTO OMOJIOTUYECKHI CMBICT
Pa3BUTHS y )KUBOTHBIX U pa3BUTHA ¢ METaMOP(HO30M
yenoBeka. [leprobl
OHTOI'E€HE3a YEI0BEKA.
CrapeHue u cMepTh Kak
OMO0JIOTNYECKHE TPOLIECCHI.
Hemonctpanmu Ta0mauisr u
cxeMsbl: «IIpsmoe u HEnpsaMoe
pasBurtuey, «Pa3urue
MaKCKOro xxyka», «Pazsurue
capaHun», «Pa3Burne
nsarymkuy. [Ipaktuueckas
pabota «BrIsiBIeHHE
MIPU3HAKOB CXOJICTBA
3apOJIbIIIEH TO3BOHOYHBIX
JKUBOTHBIX)
10. Pa3mHOXeHue U 1 Pa3zmHOXeHUE U pa3BUTHE PackpeiBath conepxxanue
6 pa3BuUTHE pacTeHUN pactenuil. ['ameTodur u TEPMUHOB U ITOHATHUM:

criopodut. Meiio3 B
YKU3HEHHOM LIMKJIE PACTEHUI.
OO6pa3zoBaHue crop B
polecce Meio3a.
["ameTorenes y pacteHui.
OI110J0TBOPEHUE U PA3BUTHE
pacTUTEIbHBIX OPTaHNU3MOB.

JIBOITHOE OIIIOJOTBOPEHUE Y

rameTo(uT, criopodur,
aHTEepUINH, APXETOHUH,
3apOCTOK, METacIopa,
3apOJIBIIIEBBINA MEIIIOK,
CUHEPTUbI, AHTUIIO/BI,
MHUKPOCIIOPA, MBUIBIIEBOE
3€pHO, IBOMHOE
OIUIOJJOTBOPEHHUE, POCT,
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
LIBETKOBBIX PACTECHHIA. MepHcTeMa, KaMOHid,
OO0pa3oBaHue U Pa3BUTHE MEepUOJIbl OHTOTCHE3a
ceMeHn. MexaHu3Mbl LIBETKOBBIX PACTECHHIA.
peryJisiiiuy OHTOreHEe3a y XapaxkTepru3oBaTh
PacTeHUH U KUBOTHBIX. 0COOCHHOCTH O€CITOJIOTO |
Hemonctparnuu [Toptpet: C. 10JI0OBOro pa3MHOXKEHUS
[". Hapama. TaGnuib! u LBETKOBBIX PaCTCHUM.
cxeMbl: «JIBoliHOE Brinessite oco0eHHOCTH
OIJIOZIOTBOPEHUE Y MIPOTEKAHUS TaMETOreHEe3a y
[IBETKOBBIX PACTCHUI, LIBETKOBBIX PACTCHHI.
«CTpoeHue ceMsiH OmnuceiBaTh IpoLECC
OJIHOJOJIBHBIX U JIBYZOJIbHBIX JBOMHOTO OIJIOJIOTBOPEHUS Y
pacteHuin», « Knu3HEeHHBIN LBETKOBBIX PACTCHUHN U
LUKJI MOPCKOM KaITyCThI», OOBSCHATH €T0
«OKM3HEHHBIN LUK MXay, MPEUMYILIECTBA 110
«OKM3HEHHBIN TUKIT CpPaBHEHUIO C
MaropoTHUKAY, «KM3HEHHBIN OIIOAOTBOPEHUEM Y
[UKJI COCHBI». JIabopaTopHasi CIIOPOBBIX U TOJIOCEMEHHBIX
pabora «CTpoeHHE OPTaHOB
Pa3MHOXEHUSI BBICIIIUX
pacTeHui»
Hroro no pazneny 8
11 Tema «I'eneruxa —
HayKa o
HAaCJIEICTBEHHOCTH
1 U3BMEHYUBOCTHU
OPraHU3MOB»
11. Ucropus 1 Hcropus craHoBiIeHUs U PackpeiBath conepxanue
1 craHoBIIEHUS U Pa3BUTHS TEHETUKH KaK TEPMHUHOB Y MOHATHI:

pa3BUTHUSA T'€HETUKHU
KAaK HayKu

. (OCHOBHEI€E ITOHATHUS

1 CUMBOJIBI

T'CHCTUKH

Hayku. Pabotel I'. Mennens,

I'. ne ®pusa, T. Moprana.

TEHETHKA, I'€H.
JleMoHCTpHpOBaTh 3HAHUSA

Poib oTeuecTBEHHBIX YYCHBIX UCTOPHUU BOZHUKHOBCHUS

B Pa3BUTHU I'CHCTUKH.

TeHETUKH. XapaKTepru30BaTh

Pa6otsl H.K. KonbrioBa, H.J1. ocHOBHBIE 3Tanbl pa3BUTHS

Basumona, A.H.
benosepckoro, I'. /1.
Kaprnieuenko, 10.A.
®unumaeHko, H.B.
TumodeeaPecoBckoro.

Hemonctpauuu Ioprperst: I'.

Mennens, I'. Jle @pus, T.

Mopran, H. K. Konbsnos, H.

. BaBumos, A. H.
benosepckuii, I'. [1.
Kapnieuenko, 1O. A.
®unumueHko, H. B.
Tumodeen-PecoBckuii
OCHOBHBIE TEHETHUCCKHE
TTOHSTHS U CUMBOJIBI.

IFCHCTUKH KaK HAyKH

PackpriBath conepxkanue
TEPMUHOB U ITOHATHUMN:

["oMmonoruyHbIie XPOMOCOMBI, HACJICACTBCHHOCTD,
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
aJUIEJIbHBIE TEHBI, HACJICIOBAHUE,
aJIbTEPHATUBHBIEC IPU3HAKA, HW3MEHYHUBOCTb, FEHOTHII,
JIOMUHAHTHBIN U (GeHOTHUII, TEHOM, JIOKYC,
pELECCUBHBIN TPU3HAK, XPOMOCOMBI, aJJIEJIbHBIE
TOMO3UT0Ta, TETEPO3Ur0Ta,  T'eHbI (AJUIEIH),
qrcTas JUHUS, THOPUIDI, aIbTEPHATUBHBIC IPU3HAKM,
TEHOTHII, (PEHOTHII. FOMO3UI0Ta, TETEPO3UTOTA,
OCHOBHBIE METO/Ibl TEHETUKU: JOMUHAHTHBIN ITPU3HAK,
rHOPHI0IOTHYECKUH, pELEeCCUBHBIN ITPU3HAK,
LATOJIOTUYECKUH, qrcTas JUHUS, THOPUIBL.
MOJIEKYJIIpHOreHeThYeCKnid. [10J1b30BaThCs reHETHUECKON
Jemoncrpanuu Tabmuist: TEPMUHOJIOTUEN U
«MeToabl TEHETHKNY, CHMBOJIMKOMW JIJIs1 3aIIUCH
«CXeMbl CKpeILIUBaHUS». CXEM CKpELIMBaHUs
JlaGopaTtopHnas pabota
«Jlpo3oduna kak 00BEKT
FeHETUYECKUX
WCCIICIOBAHUID)
Hroro mo pazneny 2
12 Tema
«3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH
»
12. 3akoHOMEpPHOCTH 2 MoHorubpuasoe PackpsIBaTh conep:kaHue
1 HacnenoBaHus ckpemuBanue. [1epBbIil 3aKOH TEPMHUHOB M ITOHATHN:
[IPU3HAKOB. MeHnnens — 3aK0H MOHOTHOPHUIHOE
MonorubpuaHoe eAMHO00pa3us THOPUIOB CKpPEIIMBAaHKE, YACTOTA
CKpEILMBaHUE [IEPBOT0 MTOKOJIEHUS. raMmer, JOMUHUPOBAHUE,

[IpaBuI0 TOMUHAPOBAHUS.
Bropoii 3akon Mennens —
3aKOH pacIIECIUICHUS
pu3HaKkoB. Lluronorunueckue
OCHOBBI MOHOTUOPUTHOTO
ckpemuBanus. ['unoresa
YUCTOTHI FaMeT.
Hemoncrpauuu Ioprper: I
Mennens. TaOIHIBI U CXEMBI:
«lIepBblif 1 BTOPOU 3aKOHBI
Mennens». O6opynoBaHue:
MOJIENb ISl IEMOHCTpALuU
3aKOHOB €IMHO00pa3us
ruOpHJIOB MEPBOTO
MTOKOJIEHUS ¥ PACILEIIIICHUS
[IPU3HAKOB; CBETOBOM
MHUKPOCKOII, MUKpOIIpenapar:

pacIIeTIeHHe MPU3HAKOB.
OmnwuceiBaTh OMBITHI I
MeHens o u3y4eHuro
HACJICTOBAHUSI OJHON Mapbl
MIPU3HAKOB y TOpOXa
rocesHoro. IIpusoaurs
(hOpMyYTUPOBKH MEPBOTO U
BTOPOTrO 3aKOHOB ['. Menaens
(3akoHa eTuHOOOpa3Hst
ruOpUI0B MIEPBOTO
TTOKOJICHHS, 3aKOH
pacierieHus IPU3HAKOB) U
0OBSICHITH UX
LUTOJIOTUYECKNE OCHOBBI.
CocTaBisATh CXEMBI
MOHOTUOPHUIHOTO
CKPEIIMBAHKS U PEIIaTh

«I[po:soqmna». HpaKTI/I‘-ICCKaH ICHCTUYCCKUC 3aJa4l Ha

pabota «3yuenue
pe3yIbTaToOB
MOHOTHOPHUIHOTO

CKPEILMBAHUS Y JPO30(PHITBI»

MOHOTHOPHUIHOE
CKpELIMBaHNE

59



buonoeus. 10 kracc

n/n

12.

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

AHanuzupyroiiee
CKpeIlMBaHHUE.
Henonnoe
JIOMAHUPOBaHUE

. JQurubpuaHoe

CKpEIIMBaHUE

. Coemiennoe

HacJe/10BaHNE
MPU3HAKOB.
XpoMOcoOMHast
TEeOpHs
HAaCJIEJCTBEHHOCTH

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

AHanuzupyroiiee
CKpELIMBAaHHUE.
[IpoMeKyTOUHBIN XapaKkTep
HacjenoBanus. Paciemienue
[IPU3HAKOB IIPU HEMOJIHOM
JOMUHUPOBAHUHU.
Hemoncrpanuu Tabmuisr 1
CXEMBI: «AHAIU3UPYIOLIEe
cKpeluBanuey, «Hemnonnoe
JIOMUHUPOBAHUE»

JurulpunHoe ckpeniuBaHue.
Tperuit 3akoH Mennens —
3aKOH HE3aBHCUMOI0
HACJIE0BAHNS IIPU3HAKOB.
[{uTonoruyeckre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUSA.
Jemonctpanuu Iloptper: I
Menpens. TaGnHIBl U CXEMBI:
«Tpetuit 3axkon Menaes».
OO6opynoBaHue: MOACIb ISt
JIEMOHCTPALIMH 3aKOHA
HE3aBUCUMOTI'O HACJIET0BAHNS
MIPU3HAKOB; CBETOBOI
MUKPOCKOIT; MUKpOIpenapar
«Apo3odumnay. [IpakTnueckas
pabota «3yuenue
pe3yNbTaTOB TUTHOPUIHOTO
CKpELIUBAHUS Y APO30(PHIIBI»

CueruieHHOe Hacae10BaHue
npu3HakoB. Paboter T.
Moprana. CuenieHHoe
HacJe0BaHUE T'€HOB,
HapylIeHUEe CUEIUICHUS
MEXIy FeHaMHU.
XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH.
Hemounctpamuu [Hoptpet: T.
Mopran. TabIuIBI U CXEMBI:
«CrenieHHoe HacIeJ0BaHue

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

PackpsIBaTh conep:kanue
TEPMUHOB U ITOHSATHUM:
aHaJIM3HUpYIOIIEe
CKpELIMBAHHE, HETIOIHOE
JIOMUHUPOBAHHUE,
KOJJOMUHUPOBaHUE.
CocTaBiTh CXEMBbI
aHAIIM3UPYIOLIETO
CKpEIIMBAHUS U PEIIaTh
F€HETUYECKHUE 3a/1a4y Ha
aHaJIM3HUpYIOIIEe
CKpELIMBAHKUE U HETIOJIHOE
JIOMUHUPOBAHUE
PackpsiBaTh conepxkanue
TEPMUHOB U ITOHATHUM:
TUTHOPHUIHOE CKpEelIBaHue,
(eHOTUNTNYECKUI paguKal.
OnuceiBaTh ONBITHI I
MeHnzens o U3y4eHutro
HacJe0BaHUs ABYX Hap
MIPU3HAKOB y TOpOXa
noceBHoro. [IpuBoants
(OpMYIIUPOBKY TPETHETO
3akoHa I'. Menpnens (3akoHa
HE3aBHUCHUMOT'0 HACTIEAOBaHUS
MPU3HAKOB) U OOBACHATH €TI0
[IUTOJIOTHYECKHUE OCHOBBI.
[IpuMeHsATh MaTEMAaTUYECKUI
pacueT ¢ MOMOILbIO
(EeHOTUITNYECKOTO paiuKala
Y METO/1a IEPEMHOKEHUS
BEPOSITHOCTEHN BapHAHTOB
pacIIeTUICHHs IPU3HAKOB Y
MOTOMKOB 10 (PEeHOTHIY U
reHotuny. COCTaBIsATh
CXEMBbI TUTHOPUIHOTO
CKPEIIMBAHKS U PEIIaTh
FeHETUYECKHUE 3a/1a4u Ha
JTUTHOPUTHOE CKPEIIMBAHNE
PackpsIBaTh conepxkanue
TEPMUHOB U MOHSATHUI:
CLEIUICHHOE HacJe10BaHue,
HapyIIEHUs CLUETICHUS
TE€HOB, KPOCCHHTOBED,
pEKOMOUHAIINS TEHOB,
TEHETUYECKUE KapTHI,
Mopranuja. [IpuBoautsb
(hOpMyYITUPOBKH 3aKOHOB
Moprana (3akoHa
CLIEIIJICHHOTO HACJIEI0BAHMS
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Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
MPU3HAKOB Y APO30QIIIBD.  T'CHOB U 3aKOHA HapyIICHUS
O6opynoBaHue: MOAENb A1 CUEIUICHUS MEXI1y T'eéHaMu) U
JIEMOHCTPAIINH CLEIJICHHOTO OOBSICHITH UX
HAaCJIEJI0BAHUS IPU3HAKOB.  IIUTOJIOTMYECKUE OCHOBBI.
[Iepeuncnars OCHOBHBIE
MTOJIOKEHUSI XPOMOCOMHOMU
TEOPUHU HACIIEICTBEHHOCTH.
Pewate renetuueckue
3a71a4M Ha CUEIICHHOE
HAacJIe0BaHUE T€HOB U
HapYLIEHUE CLETUICHUS
MEXy FreHaMu
12. I'enetuka mosa 1 ['eneruka nona. PackpeiBath conepxxanue
5 XpOMOCOMHBI MEXaHU3M TEPMUHOB Y MOHATHI:
ONpeAesIeHUs MOoJIa. ayTOCOMBI, [TOJIOBBIE
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBIH
XPOMOCOMBI. ['OMOraMeTHbIN 110JI, FETEPOraMeTHBIN 0.
U T€TepOraMeTHBIN IOI. OOBACHATH XPOMOCOMHBIN
['eneTnueckas cTpykrypa MEXAaHU3M OIPEICICHUS M0JIa
MTOJIOBBIX XPOMOCOM. y oprauu3mos. [IpuBoauTs
HacnenoBanue npusHakoB,  NpUMEPHI HACIEIOBAHUSA
CLEIJICHHBIX C MOJIOM. MIPU3HAKOB, CLIETUICHHBIX C
Hemoncrpamuu Tabmuiet 1 mooM. COCTaBIISATh CXEMBI
cxeMbl: «I eHeTuka nonay, CKpELIMBAHMS U PEIIaTh
«Kapuotumn uyenoBekay, TEHETUYECKHUE 3a7]a4M Ha
«Kapuotun npozodumsi, HAaCJIEIOBAHUE TIPU3HAKOB,
«KapuoTtun nTuus CLUEIUICHHBIX C MOJIOM.
[IpuBOANTH IPUMEPHI
TeHETUYECKUX 3a00JIEBaHHI
U 1e(EeKTOB y OPraHu3MOB,
CBSI3aHHBIX C MOJIOBBIMU
XpOMOCOMaMu
12. I'enotumn kak 2 ['eHoTHI KaK LIETOCTHAs PackpeiBath conepxanue

OCJIOCTHAsA CUCTEMA

cucreMa. [Inenorponus —
MHOKECTBEHHOE JICHCTBUE
reHa. MHOKeCTBEHHBIN
ajuienu3M. Bzaumopencreue
HEAJJIETbHBIX TE€HOB.
KoMmrisieMeHTapHOCTb.
Onucras. [Tomumepns.
I'eHeTMYECKUI KOHTPOJIb
pa3BUTHUS PaCTEHUH,
JKUBOTHBIX U YEJIOBEKa, a
TaKke (PU3HOTOTHIECKUX
MIPOLECCOB, IOBEACHUS U
KOTHUTUBHBIX (DYHKITHH.
['eHeTnueckrue MEXaHU3MBI
CHMOHOIreHe3a, MEXaHU3MBI
B3aUMOJICVCTBHUSI «XO35IUH —

napasuT» U «XO35IUH —

TEPMHUHOB U ITOHATHUM:
MHO>ECTBEHHOE JIEUCTBUE
reHa (ruieorpomnus),
KOMILIEMEHTApHOCTb,
AIUCTA3, OJIUMEPHS.
Onpenensts GopMsl
B3aUMOJICUCTBUS aJIEILHEIX
U HEaJUIEIIbHBIX I€HOB.
[IpuBOAUTE IPUMEPHI
IIJIEHOTPOITHOTO ACUCTBUSA
reHoB. PemaTe reHeTHYECKHE
3a/1a4d Ha B3aUMOJICUCTBUE
HEaJUIEJIbHBIX T€HOB
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Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
MUKpoOHnom». I'eHeTnueckue
ACIIEKThl KOHTPOJIS U
W3MEHEHUS HACIIeICTBEHHOM
nH(pOpMaIUU B MTOKOJICHUIX
KJIETOK U OpPTaHU3MOB.
Hemonctpanmu Tabauier u
cxeMbl: «KMHOKECTBEHHBIM
ayuienu3my»;«B3anmoaeiicteue
TEHOBY
Hroro no pasneny 10
13 Tema
«3aKOHOMEPHOCTHU
W3MEHUYHUBOCTH»
13. I3MeH4YMBOCTH 1 B3anmoneiicTBue reHotuna u PackpbiBaTh copep)kaHue
1 npusnakoB. Buabl cpenabl Ipu POPMUPOBAHUUA ~ TEPMHUHOB U IMOHSATHMN:
W3MEHUYHUBOCTH ¢denotuna. MI3aMeHUMBOCTh ~ M3MEHYUBOCTb,
npu3HakoB. KauecTBEHHbIEC 1 HEHACJIECICTBCHHAS
KOJINYECTBEHHbIC MTPU3HAKU. H3MEHYUBOCTD,
Buabsl n13MEHUHBOCTH HacCJIeICTBEHHAS
HEHACJICICTBEHHAs U W3MEHUYUBOCTh. CpaBHUBATh
HacJIe/ICTBEHHAs. HEHACTIEACTBEHHYIO
Hemonctpanuu TaOauiel ¥ U3MEHYHBOCTD C
cXxeMbl: «Buabl HacyecTBeHHOM. [IpuBoauTh
W3MEHUHUBOCTH». MIPUMEPHI KAUECTBEHHBIX U
OOGopynoBaHUeE: )KUBBIE U KOJIMYECTBEHHBIX MTPU3HAKOB
repOapHbIe SK3EMILISIPHI OpraHU3MOB, MPOSIBIIEHUHN Y
KOMHATHBIX PaCTEHUI; OpraHU3MOB
pucynku (dotorpadun) HEHACJIEACTBEHHON 1
JKUBOTHBIX C Pa3TUYHBIMU HAaCIIe/ICTBEHHOMN
BHIaMU U3MEHUYHUBOCTH W3MEHYUBOCTH
13. MoaundukanmoHHas 2 MonudukanonHas PackpsiBaTh conepxkanue
2 W3MEHYHBOCTH W3MEHYUBOCTH. POJIb Cpelibl B TEPMUHOB U MMOHSATHMN:
dbopMupoBaHUU Mo (pUKAIIMOHHAS, NI
MOIU(PUKAITIOHHOM ¢deHoTunuyeckas,

n3meHurBoctH. Hopma
peaKIny MpU3HaKa.
BapuauuoHHslii pag u
BapHalroHHas kpuBas (B.
Horanucen). CBolicTBa
MOAU(UKAITMOHHON
W3MEHYUBOCTH.
Hemonctpammu Ta0auier u
cxembl: «MoaudukanmonHas
N3MEHYUBOCTHY.
OGopyaoBaHUe: KUBBIE U
repOapHbIe SK3EMILTSIPhI
KOMHATHBIX PaCTEHUI;
pucyHku (dotorpadun)
JKUBOTHBIX C IPUMEpaMu
MOAU(UKAITMOHHON

W3MEHUUBOCTb, BAPUAHTA,
BAPUALIMOHHBIN P,
BapHalllOHHAs KpUBas,
HOpMa peaKIMy IPU3HAKa,
Mo auUKaIHH.
XapakTepru3oBaTh CBOMCTBA
MOIU(PUKAITMOHHON
n3mMeHYnBOCTH. [Ioka3bIBaTh
POJIb YCIIOBH BHEIIHEN
cpenbl B pa3BUTHHU
MOIU(PUKAITMOHHON
N3MEHYUBOCTH Y
opranu3MoB. CTpOUTH
BapHAaLlMOHHBIC PAIBI U
rpaduK KpUBOH HOPMBI
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Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
W3MEHYHUBOCTH. peaKuuu MPU3HAKOB Y
JlaboparopHnas paboTa pa3IMYHbIX OPraHU3MOB
«HccnenoBanue
3aKOHOMEPHOCTEM
MO IU(PUKAITHOHHOM
n3meHunBocTH. [locTpoeHue
BAPHUALMOHHOIO pAIA U
BapHUaIMOHHON KPUBOM»
13. I'enoTunuyeckas 1 ['enoTHIIMUECKas PackpeiBath conepxxanue
3 U3MEHYUBOCTbD. W3MEHUYUBOCTh. CBOICTBA TEPMHUHOB Y MOHATHI:
KomOunarusHas T€HOTUINYECKOU KOMOWHATHUBHAS
N3MEHYMBOCTh M3MEHYMBOCTH. Bubl W3MEHYUBOCTh, MyTallHOHHAs
TEHOTUITHYECKON M3MEHYUBOCTH, KOMOMHAIINH,
W3MEHYUBOCTH: MyTaluu. XapakTepu30BaTh
KOMOWHATHBHAS, CBOMCTBA I'€HOTUIINYCCKOM
MyTalMOHHAsI. M3MEHYMBOCTH. ONKCHIBATH
KomOunaruBHas MEI03 U MOJO0BOM MIPOLIECC
M3MEHYMBOCTb. Meio3 u KaK OCHOBY IIPOSIBJICHUS Y
[10JIOBOM MIPOLIECC — OCHOBA ~ OPraHM3MOB KOMOHWHATUBHOM
KOMOMHATUBHOMN n3mMeHYnBOCTH. [loka3bIBaTh
W3MEHYHUBOCTH. Poib Ha KOHKPETHBIX MPUMEpax
KOMOMHATUBHOMN pOJIb KOMOMHATUBHOMN
W3MEHUYMBOCTH B CO3IaHUM  M3MEHYMBOCTU B CO3JaHUH
TeHETUYECKOTO Pa3HOOOPa3usi TeHETUYECKOTO
B MpeJiesiax OJHOTO BH/IA. pa3zHOO0Opa3usi OpraHu3MOB B
HemoncTpanuu Tabnuiel 1 mpeaenax oAHOTO BUA.
cxembl: «KoMOuHaTHBHas CpaBHUBaTh
W3MEHUYUBOCTBHY, «Mel03»,  IeHOTUIHYECKYIO
«OMmI010TBOPEHUE)» U3MEHYUBOCTH C
MOIU(PUKAITHOHHOM
13. MyranunonHas 2 MyTalmoHHas ”3MEHUUBOCTb. PacKpbIBaTh cofepKaHue
4 W3MEHYUBOCTD. Bunbl MmyTanvii: TeHHBIE, TEPMHUHOB U ITOHATHUM:
3aKOHOMEPHOCTHU XPOMOCOMHBIE, TECHOMHBIE.  MYTAallUU, XPOMOCOMHBIE
MYTAaIllMOHHOTO CrioHTaHHbIE U nepecTporku (abepparuu),
rpowuecca. WHIYLIUPOBAHHBIE MyTAIlUU. TOJIUILJIONANS, AaHEYIUIOU NS,
ONUTeHEeTHKa SAnepHbie n MYTaHT, MyTareHsbl.
[ATOIIA3MAaTUYECKUE [IpuBOAUTH IPUMEPHI

MyTtaruu. ComaTudyeckue u
MoJIOBbIE MyTaluu. [IpruunHbI
BO3HUKHOBEHHMS MyTaIlM.
MyTareHsl ¥ UX BIUSHUE HA
OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOT'O ITPOIIECCa.
3aKOH TOMOJIOTHYECKUX
PAIOB B HACJIEACTBEHHOMN
n3meHunBocTH (H.H.
Bapunos). Buesnepnas
W3MEHYUBOCTh U
HACJIEICTBEHHOCTb.

Hemonctpanuu [Hoptpetst: I'.

MyTali, BCTPEYAOIINXCS Y
pa3HBIX OPraHU3MOB.
Knaccudumuposars myranun
110 Pa3HBIM OCHOBaHUSIM.
Paznuyath Ha U300paxeHMIX
(cxemax, TabNMUIIaX) TEHHBIE
MYTaIFH, XPOMOCOMHBIE
NEPECTPONKH pa3HbIX BUJOB:
JeNeINH, TYTUTNKAIIH,
TPaHCIIOKAIlUH, HHBEPCHUH;
T€HOMHBIE MyTalllH.
CpaBHHBaTh MEXAY cOO0I
MYTalll{ Pa3HbIX BUOB.
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
e ®pus, B. Moranncen, H.  XapakrepusoBars cBONCTBa
W. Basuios. Ta0nuie! u MYTallMOHHOMN
cxeMbl: «I eHeTHUeCcKue n3MeH4IuBOoCTH. Ha3piBaTh
3a00JIeBaHUs YEIOBEKAY, MPUYMHBI MyTalIHH,
«Buapl MyTanuny. BBISIBIISITh HCTOUHHUKH
OO0opynoBaHHE: )KUBBIC U (haKTOPOBMYTAarcHOB B
repOapHbIe IK3EMIUISIPBI OKpYKarollen cpene
KOMHATHBIX PACTCHUI; (xocBeHHO). [IpuBOIUTH
pucyHkH (¢dotorpadun) (bopMyIHPOBKY 3aKOHA
JKUBOTHBIX C Pa3JIMYHBIMU TOMOJIOTHYECKUX PSIAOB U
BUJIaMU U3MECHUNBOCTH. HaCJIeACTBEHHOM
[TpaxTrueckas paboTa n3meHunoctu H. 1.
«Myranuu y npo3oduisl (Ha BaBuioBa u 000CHOBBIBATH
TOTOBBIX MUKpOIIpEIiapaTax)» €ro 3HaueHHe JIsl MPaKTHKH
CEILCKOTr0 X03sICTBA
HTroro no pazneny 6
14 Tema «I'eHeTHKa
JEIIOBEKA»
14. I'enetuka 3 Kapuotun yenosexa. PackpeiBath conepxxanue
1 denoBexa. MeTobl MexayHapoiHasi IporpaMMa TEPMHHOB M ITOHATHMN:
MEIUITUHCKON HCCIICIOBaHUS TeHOMA CEKBEHUPOBaHUE, KapTa
TeHETHKHU qyenoBeKa. MeTo/bl U3yueHUsT XPOMOCOMBI, TPOOaH/I,

TEHETHUKHU YEJI0BEKa:
TEHEAIOTUYECKHM,
OJIN3HEIIOBEIH,
LIUTOT€HETUYECKU,
MOMYJISIIUOHHO-
CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKU.
CoBpeMEHHOE ONpeieTIEHNE
T€HOTHUIIA: TOJITHOT€HOMHOE
CEKBEHUPOBAaHUE,
T€HOTUIUPOBAHUE, B TOM
yucie ¢ nomoipto ITIP-
anaim3a. HaciencrBeHnbie
3a00JIeBaHUs YETIOBEKA.
['eHHBIE 1 XPOMOCOMHBIE

OoJie3HU YeaoBeKa. bonesHu ¢ MOJ'IGKYJ'IHpHO—FeHeTquCKHﬁ,

HacJIeqCTBEHHOU
MPEAPACIION0KEHHOCTHIO.
3HaueHne MeaUITHHCKOMN
TE€HETUKH B MPEOTBPAILIEHUH
W JIEYEHUH T€HETUUECKUX
3a00JIEBAaHUH Y€EIOBEKA.
Menuko-reHeTHIeCcKoe
KOHCYJIbTUPOBAHHE.
CtBONOBBIE KiIeTKH. [ToHsITHE
«TEHETUYECKOTO TPpy3an.
ITHYSCKHE aCTICKTHI

HWCCIIeIOBaHUl B 001aCcTH

HaCJICJICTBEHHBIE 00JIE3HU
(MOHOTEHHBIE, TOJTUTCHHEIE,
T€HHbIE, XPOMOCOMHBIE),
MEJIUKOTE€HETUYECKOE
KOHCYJIbTHPOBAHUE,
JIOpOA0Basi AMarHOCTUKA,
amHuoleHTe3. [lepeuncnsate
0COOEHHOCTH U3Y4EHUS
TeHETUKH YeJIOBEKa 1
METO/bl MEUIIMHCKON
TeHETUKH. XapaKTepu30BaTh
METO/Ibl U3YyUYEHUSI TEHETUKU
YeJIoBeKa (reHeaJIoTHYECKU,
OJIM3HEIIOBBIH,
[IUTOTCHETUYCCKUH,

MOMYJISILIUOHHO-
CTaTUCTHYECKUH).
OmnuceiBaTh 1ENH, 33Ja41 U
JIOCTUKEHUS
MEXIYHAPOAHOU MPOTrpaMMBbI
«["'eHoM yenoBekay.
Paznuyath Ha n300paxeHUIX
(cxemax, TabnmuIax) KapTel
XPOMOCOM (T€HETHYECKHE,
¢bu3nveckre, CHKBEHCOBBIC).
OnuceIBaTh METOIBI
COBPEMEHHOT'0 OIIPEIEIECHHUSI
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n/n

Hto
15

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

ro Mo pas3ieiny
Tema «Cenexims
OpPTaHU3MOBY

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

peaaKTUPOBAHUS FEeHOMA U
CTBOJIOBBIX KJIETOK.
['eneTnueckue HhakTopsl
MTOBBIILIEHHON
YYBCTBUTEIHHOCTH YEJIOBEKA
K pu3nuecKkoMy u
XUMUYECKOMY 3arps3HEHUIO
OKPY’KaroIle cpebl.
['enernueckas
[IPEAPACIIONOKEHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.
Hemonctpanuu Tabauisr u
cxemsl: «Kapuorun
YyesoBeKkay, «MeToibl
WU3y4YEHUSI TCHETHUKU
yesioBekay, «I 'eHeTnueckue
3a00JIeBaHUs YETTOBEKA.
[TpakTuueckas pabora
«CocTaBieHue U aHaIN3
POAOCIIOBHOM

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

TCHOTHUIIA OPTaHU3Ma:
IMOJJHOT€HOMHOE
CEKBCHHUPOBAHHE,
TCHOTUITHPOBAHUE, B TOM
yucie ¢ nomouisro [1P-
aHanM3a. XapakTepu30BaTh
HACJICICTBCHHEIC
3a00JIeBaHUs YEIOBEKA U
3a00JIeBaHUs C
HacJeICTBEHHOU
MIPEIPACTIONOKEHHOCTHIO.
CpaBHHMBaTh TCHHBIE,
XPOMOCOMHBIE 00JIE3HU
yeJIoBeEKa U OOJIE3HU C
HaCJICACTBCHHOM
MIPEIPACIIONOKEHHOCTHIO.
VcTaHaBauBaTh B3aUMOCBS3b
MEXTy HAaCJICICTBCHHBIMU
3a00JI€BaHUSIMH YeJIOBEKA U
UX TCHETUUECCKOI OCHOBOM.
OOOCHOBEIBAThH 3HAYECHUE
MEIMKOI€HETUYECKOTO
KOHCYJTTUPOBAHUS B
MIPEIOTBPANICHUH H JICUCHUH
HacJIeACTBEHHBIX
3a00JICBaHNH YeIOBEKa

. (OCHOBHEIC TOHATHS

CCIICKIIMH

JloMecTUKaus B CEISKIIUS.
3apoxKACHUE CEJICKIIUU U
noMectukanuu. Yuenue H.A.
Basuiosa o LlenTpax
MIPOUCXOXKICHUS U
MHOT000pa3us KyJbTYpHBIX
pacteHuil. Ponp cenekuuu B
CO3/IaHUU COPTOB PACTEHUU U
mopoJ >kUBOTHBIX. CopT,
MOpO/1a, IITaMM. 3aKOH
TOMOJIOTUUECKUX PSJIOB B
HacJeqCTBEHHOU
n3MeHunBocty H. .
BasunoBa, ero 3HaueHue IS
CEJIEKLIMOHHOM paboOThI.
Hemonctpauuu [Toprpersr: H.
W. Basunos, U. B. Muuypus,
I'. JI. Kapneuenko, II. I1.
Jlykbsinenko, b. JI. Actaypos.
Tabmuip! u cxemsl: «L{eHTpsI
MIPOUCXOXKICHUS U

PackpeiBath conep:xanue
OCHOBHBIX ITOHATHI:
CEJIEKLHs, JOMECTUKALINS,
IIPUMHUTHUBHASI CEIEKIUS,
KOMOMHATHUBHAsI CEJIEKITHS,
COpT, NOPOJA, IITAMM.
IlepeunciiATb OCHOBHBIE
STalbl pa3BUTHUS CENEKINN
KaK IIpoliecca U HayKHU.
XapakTepru3oBaTh
coxepxanue yuyenus H. 1.
Basuiiosa o LlenTpax
IIPOUCXOXKICHUS U
MHOT000pa3us KyJIbTypHBIX
pactenui. [loka3biBaTh
LleHTpbI MPOUCXOXKICHUS U
MHOT000pa3usi KyIbTypHBIX
pactenuit u LleHTpbl
JIOMECTUKALIMK IOMAITHUX
YKUBOTHBIX Ha KapTe MUpa,
CBSI3bIBATh UX
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n/n

HaumenoBanne
Pa31esI0B H TeM
Y4e0HOro npeamera

. Metonn!

CEJIEKI[MOHHOMN
paboTHI.
CoxpaHenue,
U3y4eHUE U
HCTIOJIb30BaHUE
TEHETUYECKUX

pecypcos

KoanuecTn
0 YacoB

IIporpammHoe conepskanne

MHOT000pa3us KyJbTypHBIX
pacTeHui», «3aKoH
TOMOJIOTUYECKHUX PSIOB B
HacJaeaCTBEHHOU
U3MEHYUBOCTH.
JlaGopaTtopHnas pabota
«3y4enue coproB
KYJIbTYPHBIX PACTCHHUH U
MOPOJI JOMAIITHUX
YKUBOTHBIX)» JIOMAIIHUX
JKUBOTHBIX U IITAMMOB
MUKPOOPTaHU3MOB

MeToibl ceneKIMOHHON
pabotsl. MckyccTBeHHbII
0TOOpP: MacCCOBBIH U
WH/IMBUTyJIbHBIA. DTarbl
KOMOWHAIIMOHHOM CEJIEeKIHH.
VcnipiTanue npon3BoaAuTeENeH
1o noromctBy. OTOOp 1O

OcCHOBHBIE BH/ABI 1eATEJIbHOCTH
o0yuarommnxcs

MECTOIIOJIOXKCHHUE C OYaraMmu
BO3HUKHOBEHMS APEBHEUIIINX
uuBmin3anuii. CpaBHUBaTh
COPT, HOPOJY, IITAMM C
BUJIaMU-POIMYAMH.
OOOCHOBEIBAThH 3HAUYECHUE
3aKOHA T'OMOJIOTHYSCKHX
PAIIOB B HACJIEACTBEHHOM
u3mMeHgupoctu H. H.
BasuiioBa i1 ceeKIMOHHOM
pabotel. OnUCHIBATH
MEePCIEKTUBBI IOMECTUKAIIUN
Y CO3JJaHUE HOBBIX COPTOB
KYJIbTYPHBIX PACTEHUU,
opoJa

PackpriBath coneprkanue
TEPMHUHOB U ITOHATHUM:
HCKYCCTBEHHBIN 0TOOp,
MIPOU3BOIUTENH, SKCTEPHED,
OJIN3KOPOJICTBEHHOE
CKpEIIMBAaHHE, UITU
WHOPHIMHT, HEPOJICTBEHHOE

FCHOTUITY C IOMOIIBIO OLICHKU CKPCIINBAHUC, NI
(I)GHOTI/IHa IIOTOMCTBA U OT60p aYT6pI/I,I[I/IHF, qucTas JIUHUAA,

M0 TEHOTHUITY C TIOMOIIIBIO
ananuza JIHK.
VcKyCcCTBEHHBIM MyTareHes3
KaK METOJ1 CEJIEKIIMOHHON
paboTel. PagnanmonHsiii u
XUMUYECKUN MyTareHe3 Kak
WCTOYHUK MyTallui y
KYJIBTYPHBIX (hopm
opranu3MoB. Vcnons3oBanue
T€HOMHOTO pEeJaKTUPOBAHUS
1 METOJ/IOB PEKOMOWHAHTHBIX
JHK nns nonyyenus
HMCXOJIHOTO MaTepuaia Jjis
cenekuu. [lonyuenue
MTOJIUTIONIOB.
Buyrpusugosas
TUOpHUINA3AITHS.
bimskopoacTBeHHOE
CKpEIIMBaHKE, UITU
uHOpuuHT. HepoacTBeHHOE
CKpEIIMBaHHE, UITU

reTepos3uc (rudpuaHas cumia),
T€HOMHOE PENAKTUPOBAHUE,
HCKYCCTBEHHBI MyTareHes,
(bakTOpBIMyTareHsl,
MOJIMIUIONIbI, OTJAJIEHHAS
ruOpuan3aIms,
CEKBEHHPOBAHHUE.
XapakTepu30BaTb OCHOBHBIE
METO/bI CEIEKIINM PACTEHUN
Y )KMBOTHBIX:
HCKYCCTBEHHBIN 0TOOp 1
rubpuau3zanuo. CpaBHUBATh
MacCCOBBIN UCKYCCTBEHHBIN
0TOOp ¢ MHANBUIYAIBHBIM,
MOKAa3bIBaTh UX 3HAYEHHE IS
CEJIEKIINM KYJIbTYPHBIX
pacTeHUH U JOMAITHUX
KUBOTHBIX. [[pBOINTH
KOHKpETHBIE IIPUMEPHI
OTJaJICHHON THOpUAN3aLY B
cesekui. ONUChIBaTh OIBIT

ayTOopuaunr. I'ereposuc u ero I'. J[. Kapneuenko mo

npu4uHbL. Mcnonbs3oBanue
reTepo3uca B CEJIEKIUN.
OTtnanenHas rubpuan3anus.

[Tpeogonenue Gecruioaus

MIPEOJIOICHUIO OECTUIONUS
MEXBUIOBBIX THOPUIOB.
Paznuyate Ha M300pakeHUSIX
(cxemax, Tabnmuiax) y
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
MEKBHUIOBBIX THOPUIOB. OTAENBbHBIX MPEACTAaBUTEIICH
JocTtmxenus cenekuuu KOHKPETHOI'O COpTa U
PacTEHUH U KUBOTHBIX. [IOPOJIbI XO3SIICTBEHHO
CoxpaHeHuE U U3y4EHHE LICHHBIE IPU3HAKH,
T€HETHYECKUX PECYPCOB HEOOXOTUMBIC YETIOBEKY.
KYJIbTYPHBIX PACTEHUN U UX  XapaKTEpPU30BaTh POJIb
JUKUX pOJIMYEH JJIS CO3/IaHUs CEICKIIUU B 00ECTICUECHUH
HOBBIX COPTOB U TUOPHUJIOB  MPOJOBOJIBCTBEHHON
CEIIbCKOXO03MCTBEHHBIX 0€30IMMacHOCTH YEIIOBEYECTRA.
KynbTyp. JleMoHcTpanuu [IpuBOAUTH KOHKpPETHBIE
[Toptpetsr: H. 1. BaBunos, 1. npumeps! 1ocTHX)EHUN
B. Muuypum, I'. /1. CEJIEKLIMU KYJIbTYPHBIX
Kapneuenko, H. bopinoyr, /[. pacreHuii u 1oMamHux
K. Benses. Tabauue! u ’KMBOTHBIX B Poccun
cxeMbl: «MeToabl CENEKIINNY,
«OtnaneHnas
ruOpUAU3aIH,
«Myrarene3y. JlaboparopHas
pabota «3yueHne MeTo10B
CEJICKLIUH PACTECHUI»
[TpakTuueckas pabota
«I[IprBUBKa pacTeHUI».
Okckypeus «OCHOBHBIE
METOJIbI U JOCTHUKEHUS
CEJICKLIUM PACTEHUN U
JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHLHIO,
MJIEMEHHYIO hepMmy,
COPTOMCIBITATENbHBIN
Y4acTOK, B TETUTMYHOE
XO035IIICTBO, B JTa0OPATOPHUIO
arpOyHHUBEPCUTETA WIIH
HAy4YHOTO LIEHTPA)»
Hroro mo pasneny 4
16 Tema
«buorexHonorus u
CUHTETUYECKAs
OUOJIOTHS
16. bruoTexHOIOTHS Kak 1 OOBEKTHI, HCTIONIb3yeMble B PackpbIBaTh copepkaHue

HayKa ¥ OTpaciib
MIPOU3BOJICTBA

6I/IOTCXHOJ'IOFI/II/I, — KJIICTOYHBIC TCPMHUHOB 1 MOHATHUH:

1 TKAaHEBBIEC KYJIbTYPHI,
MUKpPOOPTaHU3MBI, UX
XapaKTEePUCTHKA.
TpaguunonHas
OMOTEXHOJIOTHS:
xJieboneueHue, MmoryueHme
KHCJIOMOJIOYHBIX TTPOTYKTOB,
BUHO/ICIINC.
MuUKpoOHOIOTHYECKHI

cuHaTe3. OOBEKTHI

OMOTEXHOJIOTHS,
TpaJULIMOHHAS
OMOTEXHOJIOTHS,
MUKPOOUOIOTHUECKUN
CHHTE3,
MUKpPOOHOIOTHYECKast
texHousorus. [lepeuncnsate
HaTPaBIICHUS
OHMOTEXHOJIOTHH; 1IEJTH U
3a/1auu, CTOAIIKE MIEpe
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buonoeus. 10 kracc

Ne HaumenoBanme KoauuecTB IIporpammHoe cogep:xaHue OcHOBHBIE BUIBI 1eSITEILHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
MUKpPOOHOJIOTUYECKUX OMOTEXHOJIOTHEH.
texHosioruit. [IponsBogcTBo  XapakTepru3oBaTh OOBEKTHI,
OeiKa, aMMHOKHUCIIOT U HCII0JIb3YEMBIE B
BUTAMHHOB. J[eMOHCTpai ~ OMOTEXHOJIOTHH, —
TaOJHIIBI U CXEMBI: KJICTOUHBIC U TKAHEBBIC
«/cnonp3oBanue KYJbTYpBHI,
MUKPOOPTaHU3MOB B MUKPOOPTaHU3MBI.
MIPOMBIIIICHHOM OnuceIBaTh OCHOBHbBIE
MIPOU3BOJICTBEY. METO/Ibl TPAJAUIIMOHHON
JlaGopaTtopHnas pabota OMOTEXHOJIOTHHU U
«3ydyeHne 00bEKTOB JIOCTHIKCHHS
OMOTEXHOJIOTHI. MHUKPOOHOJIOTHIECKOM
[TpakTideckas pabora texHojoruu. OOG0CHOBHIBATH
«[Tony4yeHre MOJIOYHOKHUCIIBIX 3HAUEHUE OMOTEXHOIOTUU
MPOJIYKTOBY». DKCKYPCHS JUISL CeITbCKOXO03SMCTBEHHOTO
«buorexHonorus — MPOU3BOACTBA
Ba)KHEHIIIAs
MIPOU3BOIUTENbHAS CHIIA
COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE
TIPOM3BOJICTBO)»
16. OcHOBHBIE 1 Co3maHne TEXHOJIIOTHH U PackpriBath coneprkanue
2 HampaBJICHUS WHCTPYMEHTOB TEPMUHOB U TTOHSTHH:
CHHTETUYECKOU LeJICHAPaBIE€HHOT O KJIETOUHAsI HH)KEHEPUsl,
Onosoruu W3MCHECHUS U KJICTOYHASI TEXHOJIOT U,

KOHCTPYMPOBaHHUS TEHOMOB C
L[EJIBIO TTOTyYEHUS
OpPraHU3MOB U UX
KOMIIOHEHTOB, COJEPKaIINX
HE BCTpEYaroIINecs B
pUpoie OMOCUHTETHYECKHE
nytu. Kneroynast uH>xeHepus.
MeTob! KyIbTYpbI KIETOK U
TKaHE! PaCTeHUU U
JKUBOTHBIX. KprnoOaHku.
Comarundeckas THOpUIU3AIHS
Y COMaTH4ECKUI
HMOpHOTeHe3.
Hcnoap30BaHme TaIIONIOB B
CEJICKLIUH PACTECHUMN.
HckyccTBeHHOE
OIUIOJOTBOPEHUE.
PexoHCTpyKIHS SIMIEKIIETOK
Y KJIOHHPOBAHUE KUBOTHBIX.
MeTto/ TpaHCIUTaHTalUu SiAEp
KJIETOK. /leMoHcTpanuu
TaGmuIbl U CXEMBI:
«Knerounas nHxeHepus»

METOJ KYJIbTYpPbI KJIETOK U
TKaHEeH, TOTHIIOTEHTHOCTD,
IUTIOPUIIOTEHTHOCTb,
CTBOJIOBEIC KJIETKH,
MUKPOKJIOHAIBHOE
Pa3MHOYKEHHE PacTeHUH,
coMaTHu4decKas
TUOpUIU3AIINS, TATJIONIBI,
rUOPUIOMBI,
MOHOKJIOHAJIbHEIE U
MMOJIMKJIOHAIIbHEIC aHTUTEIA,
METO/ TPAHCIJIAHTAIIUH SIED,
KJIIOHUPOBaHHUE.
XapakTepru3oBaTb OCHOBHBIE
HaIlpaBJI€HUsI CHHTETUYECKON
ouonornu. OnuceIBaTH Ha
KOHKPETHBIX PUMEpPax
METOIBI KIIETOYHOH
uHxenepuu. [IpuBoaute
MIPUMEPHI UCTIOTH30BAHUS
MOHOKJIOHAJIBHEIX U
MMOJIMKJIOHAJIbHEIX aHTUTEN B
Mmeauiae. OleHnBaTh
3HAYCHHE CHHTCTHYECKOM
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buonoeus. 10 kracc

Ne HaumenoBanne Koanvects IIporpammHoe conepskanne OcHOBHEBIE BU/IBI eI TeJbHOCTH
n/n pa3iaeioB H TeM 0 4acoB ol0yuamommuxes
Y4e0HOro npeamera
OMOJIOTUH TSI CEbCKOTO
X0351CTBA U MEJIULIUHBI
16. XpomocomHast u 1 XpOMOCOMHAsI ¥ T€HHAas PackpsIBaTh conpep:kanue
3 TreHHas UHXEHEepus WHKeHepHs. ICKyCCTBEHHBIN TEPMHUHOB U MOHSITHI: F€HHAS
CUHTE3 I'€Ha U WH)KCHEPUS,
KOHCTPYUPOBaHUE PECTPUKLIMOHHBIE
pexomOuHanTHbIX JTHK. OHJIOHYKJI€a3bl
JlocTrxkeHus v epCeKTUBBl (PECTPUKTA3bI), JTUIKUE
XPOMOCOMHOM U T€HHOM KOHIIbI, TIa3MU/IbI,
WHKEHEPUU. DKOJIOTUYECKUE PECTPUKIUSA, JIUTUPOBAHUE,
U 3TUYECKUE TPOOIEMBI TpaHnchopManus, CKpUHUHT,
T€HHOW MH)KEHEPUHU. TpaHCTEeHHbIE (TEeHETUYECKH
Hemoncrpannu Tabmuuel 1 MOIU(PHUIIMPOBAHHBIE)
cxembl: «I['eHHas uHxKeHepus» opraHu3mbl. ONUCHIBATh
METO/BI PENPOAYKTUBHOIO U
TEepaneBTUYECKOIO
KJIOHUPOBAaHMS, KJIETOYHBIE T
€XHOJIOTMH U CIIOCOOBI
FEHETUYECKON MHKECHEPHH.
Xapaktepu3oBaTh
JIOCTUKEHUSI TEHHOM
nHxeHepuu. OeHuBaTh
JKOJIOTUYECKHUE U ITUYECKHE
poOJIeMbI KIIOHUPOBaHUS U
CO3J1aHUs TPAaHCTCHHBIX
OpraHU3MOB, IIEPCIIEKTUBBI
Pa3BUTHUSA XPOMOCOMHOMU 1
TE€HHOU MH)KEHEPUU
16. MenunuHckue 1 MenuuuHckue PackpeiBath conepxanue
4 OHOTEXHOJIOTUU OMOTEXHOJIOTHH. TEPMHUHOB Y MOHATHI:
[IEPCOHAIN3UPOBAHHAS MEIUIIUHCKAs
MeAMIIMHA, pETeHEPAaTUBHAs OMOTEXHOJIOTHS,
MeAHUIIMHA. XapaKTepru30BaTh METaOOJIOMHBIN aHAIH3,
METO/Ibl METAa0OJIOMHOTO 1 T€HOLIEHTPUUECKUN aHAIIN3,
TCHOLICHTPUYECKOI0 aHAJIN3a;
WCITOJIb30BaHNE CTBOJIOBBIX
kiieTok; [I11P-nuarHocTuxy;
TapreTHYIO TEPAINIo0 paKka
HToro no pazneny 4
Pe3epBHOe Bpemst
\Pe3epBHoe BpeMs 1
HTroro mo pasneny 1
OBIIEE 102
KOJIMYECTBO
YACOB IO
IMPOT'PAMME
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buonoeus. 10 kracc

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Tema ypoka KoanuectBo = Konrpoabuble IIpakruueckue Hdara
ypoka 4acoB pa6oThI pa6oThI H3y4eHHSs
1  Buonorus Kak KOMIUIEKCHAsI 1

HayKa U KaK 4acTh
COBPEMEHHOT0 00IIIecTBa

2  DKuBBIE CHCTEMBI U UX 1
CBOMCTBaA

3 YpoBHeBas opraHuzanus 1
JKHUBBIX CHCTEM

4 Hcropus OTKpBITUS U 1
n3ydyeHus kietku. Knerounas
TEeOpHs

S MeToibl MOJIEKYJISIPHOU U 1
KJICTOYHOM OMOJIOrUH

6 XUMMHYECKUH COCTaB KIIETKU 1

7  Poab KaTMOHOB M aHHOHOB B 1
KJICTKE

8 OpraHuueckue BelecTBa 1
KJICTKU

9 CaolicTBa OEJIKOB
10 Opranuueckue BelIeCTBA
KJIETKH — YTJIEBOJIbI

11 Opranuueckue BemiecTBa 1
KJIETKH — JIUITHIbI

12 HyknenHOBbIE KUCIIOTHI 1

13 MecroHaxox1eHue U 1
ounonornueckue Gynkuun JJTHK

14 BoccraHOBIIEHHBIE 1
NEPEeHOCUYMUKH, UX QYHKINU B
KJIETKE

15 Meroabl CTpyKTypHOU 1
Ouosorun

16  Tumbl KIETOK. 1
[TpokapuoTHyeckas KiieTKa

17 Ctpoenue u 1
(GYHKIIMOHUPOBAaHUE
HYKapHUOTHUECKON KIIETKH

18 DHEOIUTO3: MHHOLMTO3, 1
¢darouuTos

19 JIBmkeHHe UTOMIa3Mbl
20 KneTouHbI COK
21 HememOpaHHBIE OPraHOUIbI

KJIETKU
22 Ctpoenue u HyHKIIUH siapa
23 CpaBHHUTENBHAA 1
XapaKTEpUCTHKA KIETOK
9YKapHoT
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buonoeus. 10 kracc

Ne Tema ypoka KonauuyectBo | Konrpoabubie | IlpakTnuyeckue Jara
YPOKa 4aco0B padoThI padoThI H3y4YeHUs
24  Accumuianus u 1
JIUCCUMUJIALINSA — JIB€ CTOPOHBI
MeTa0o0aI13Ma
25 ®epMeHTaTUBHBIN XapaKkTep 1
peaKuii KJIETOYHOTO
MeTa0oaI13Ma
26 JlemoHctparnuu Tabmuipl 1 1

cxXeMbl: «DOTOCHUHTE3Y,
«OHepreTuuecKuii 0OMeH»,
«brocunTe3 Oenkay,
«Ctpoenune pepMeHTay,

«XEeMOCUHTE3»

27 IlepBUYHBIN CUHTE3 1
OpPraHUYECKUX BELIECTB B
KJIETKE

28 BinsaHue pa3nuyHbIX (GAKTOPOB 1
Ha CKOPOCTh (pOTOCUHTE3a

29 AsrtoTpodHbIi TUIT 0OMeHa 1
BEILECTB. XEMOCHUHTE3

30 Ana’poOHBIE OpraHU3MBI 1

31 [TloaroToBUTENLHBIN dTAIl

32 IIpeumymiectBa a3poOHOTO 1
yTH OOMEHa BEIIECTB Mepe]]
aHa’POOHBIM

33 Peakuuu MaTpu4HOTO CHHTE3a 1

34 TpaHCKpUILUS — MAaTPUYHBIN 1
cunre3 PHK

35 Tpaucnsus u ee dTamnsl 1

36 KoaupoBaHue aMUHOKHUCIIOT 1

37 OpraHuzanus reHoMa y 1
POKAPUOT U IYKAPUOT

38 Perynsanus oOMEHHBIX 1
IIPOLIECCOB B KJIETKE

39 Bupycbl — HEKIETOUHBIE 1
(GOpMBI )KU3HU U O0MraTHBIE
apa3uThl

40 CIIMA, COVID-19, 1
COLIMAJIbHBIE U MEUIIMHCKHE
poOIIeMbI

41 XapakTepu3oBaThb MEXaHU3MBbI 1

BEPTUKAIBHOU U
TOPU3OHTAIILHOM IIepeadn

BHUPYCOB

42  DKu3HEeHHLIH [TUKII KIETKU 1

43  Marpuunsiii cunres JJHK — 1
PETUTHKALINS

44  JIAIONAHBIN W TaluIOWAHBIN 1
HAOOPBI XPOMOCOM

45 ]JleneHue KJIETKH — MUTO3 1

71



buonoeus. 10 kracc

Ne Tema ypoka KonauuyectBo | Konrpoabubie | IlpakTnuyeckue Hdara
YPOKa 4aco0B padoThI padoThI H3y4YeHUs

46 Jlemoncrtparuu Ta0muibl u 1
cXxeMbl: «KW3HEeHHBIN [TUKII
KJIeTKn», «CTpoeHue
XpoMocomy, «Pemnukanus
JHK», «Mwuto3»

47  Perynsauus >kM3HEHHOTO IIUKJIA 1
KIIETOK

48 OpranusM Kak €JUHOE LIEJI0e 1

49 Txanu pacTeHU 1

50 TkaHM )KMBOTHBIX U YEJIOBEKA 1

51 Oprassl. CUCTEMBI OPraHOB 1

52 Omnopa Tena OpraHu3MoB 1

53 JIBuxeHHe OpraHu3MOB 1

54 TlutaHue opraHu3MoB 1

55 Ortaesnbl NUILIEBAPUTEILHOTO 1
TpakTa

56 /IpixaHue OpraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKa

58 TpaHcHoOpT BEUIECTB y 1
OpraHU3MOB

59 Cepaue, KpOBEHOCHBIE COCYbI 1
1 KPOBb

60 Brigenenue y opraHu3MOB 1

61 3amuray Opranu3MoB 1

62 3amura opraHuzma Ot 1
Oone3nen

63 Pa3apaxumMocTb U perymisanus y 1
OpraHU3MOB

64 be3ycloBHBIE U YCIOBHBIE 1
peduiexcol

65 ®opMbl pa3MHOXKEHHUS 1
OpraHU3MOB

66 IlonoBoe pa3sMHOXKEHUE 1

67 buonormyeckuil cMbICI Meio3a 1
U TI0JIOBOT'O Ipolecca

68 T'amerorene3. O6pa3oBaHue u 1
pa3BUTHE MOJIOBBIX KJIETOK

69 WMHauBuayaabHOE pa3BUTHE 1
OpraHU3MOB (OHTOT'€HE3)

70 3aknaznka OpraHoB M TKaHEW U3 1
3apOABIIIEBHIX JIUCTKOB

71 PocT u pa3BUTHE KUBOTHBIX 1

72 Pa3MHOEHHE U pa3BUTHE 1
pacTeHui

73 HWcropus CTaHOBIEHUS U 1
Pa3BUTHS TCHETHKH KaK HAYKH

74 OCHOBHBIE IOHATHS U 1
CHUMBOJIbI T€HETUKHU

75 MoHOTHOpHIHOE CKPELIBAHKE 1
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buonoeus. 10 kracc

Ne Tema ypoka KonauuyectBo | Konrpoabubie | IlpakTnuyeckue Hdara
YPOKa 4aco0B padoThI padoThI H3y4YeHUs
76 T'umore3a YUCTOTHI TAMET 1
77 Ananuzupymoiiee 1
ckpemuBanue. Henmonnoe
JIOMUHUPOBaHUE
78  JluruOpuaHOE CKpelMBaHHUE 1
79 Tabmuupl u cxembl: «Tpernii 1
3aKOH MeHnuensay»
80 CuoerieHHOE HACIIEOBAHUE 1
MIPU3HAKOB
81 Jemoucrtpauuu [Hoptpet: T 1
82 [T'enerwmka 1moia 1
83 ['eHOTHI KaK II€JIOCTHAs 1
cHCTEMa
84 T'enerruyeckuil KOHTPOJb 1

pa3BUTHS pAaCTEHUI, KUBOTHBIX
Y YEIIOBEKa, a TAKXKE
(U3UOTIOTHUECKUX TPOIIECCOB,
NIOBE/ICHUS 1 KOTHUTHBHBIX
byHKIII

85 M3MeHuYuBOCTH PU3HAKOB. 1
Bupl n3mMeHuMBOCTH

86 MoaudukanmonHas 1
W3MEHYNBOCTD

87 Jlemonctparuu Tabmuubr u 1
cxembl: «Moauduxarontas
W3MEHUYUBOCTE)

88 [T'eHoTumuueckas 1
H3MEHYHUBOCTb.
Komb6unarusnas
W3MEHYHUBOCTD

89 MyTanuoHHass U3MEHYUBOCTh 1
90 3akoH roMOJOTHYECKHX PSIIOB 1
B HACJIEICTBEHHOMN
n3menuuBoctu (H.1

91 Kapuotun yenoseka 1

92 I'eHHBIE U XPOMOCOMHBIE 1
00JIe3HH UeIOBEKa

93 TloHATHE «T€HETUYECKOTO 1
rpy3a»

94 OCHOBHBIE ITIOHATHS CEIIEKIIUU 1

95 Mertoapl CENEKIIMOHHOM 1
paboTHI

96 Hcnonp30BaHUE TEHOMHOIO 1

pEeIaKTUPOBAHUS U METO/IOB
pexomOuHanTHBIX JIHK ms
MTOJY4YECHHS UCXOTHOTO
Marepualia sl CeNeKInn

97 TIpeonosieHne GecIIonus 1
MEXBHUIOBBIX THOPHIOB
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buonoeus. 10 kracc

Ne Tema ypoka KonauuyectBo | Konrpoabubie | IlpakTnuyeckue Jara
YPOKa 4aco0B padoThI padoThI H3y4YeHUs
98 buoTexHON0rus Kak HayKa U 1
0Tpacyib MPOU3BOJICTBA
99 OcHOBHbIE HaNPABJICHUS 1
CUHTETUYCCKON OMOJIOTHH
100 XpomMocoMHas U TeHHas 1
WHXXEHEPUS
101 MenunuHCKHe OMOTEXHOJIOTHI 1
102 Pe3epBHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB 102
11O ITPOI'PAMME
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buonoeus. 10 kracc

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

HopmaTuBHo-npaBoBasi 6a3a u nporpaMmma

1. IlpumepHasi o0CHOBHAsI 00pa3oBaTebHASI MPOrPaMMa CpeaHero oo1mero oopa3oBaHus
/ coct. — M.: IIpocBemieHue.

2. TlaceuyHuk, B. B. buonorus. Pa6oune nporpammel. [Ipeamernas TuHus yaeOHUKOB
«JInnnst xxu3am». 10—11 Kaccsl : yaeOHOE ocodue A 0011e00pa3oBaTEIbHBIX
opranm3anuii (yrinyonénnsrii yposens) / B. B. TTaceunuk, A. A. Kamenckuid, I'. T
[IIBenioB u 1p. — Mocksa : [IpocBenienue.

OcHoBHasi inTeparypa (Y4eOHble MOCOOHS ISl ydaluxes)

3. bwuoaorus. 10 kaacc. YrinyO6néHHbIil ypoBeHb : yueOHOe mocodue B 2 4. / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyOuos u ap. ; noxa pen. B. B. [laceunuka. —
Mockaa : [IpocBemienue.

MeToau4yeckue NocoOus i yUuTe st

4. buouorusi. Meroguueckoe nocodue. 10 kiace. Yriy0/aénublii ypoBens / oj pen. B.
B. ITaceunnka. — Mocksa : [IpocBemienue

5. IIumenos, A. B. buonorus. /lugaktudeckue Matepuansl K pasaeny «O01mas 6uomorusy.
10-11 xnaccer / A. B. ITumenos, 1. H. ITumenosa. — Mocksa : HI] DHAC.

JlonoIHUTeIbHAS U CTIPABOYHAS JIUTEpaTypa

6. Kamencknii, A. A. buonorus. O6mas ouonorusi. 10—11 kmaccel. YrimyOieHHBIA ypOBEHb
: yueOHuk / A. A. Kamenckuii, E. A. Kpukcynos, B. B. Ilaceunuk. — Mocksa : J[poda.

7. Boarosa, U. B. COoopHuEK 32124 110 0011ei OHOIOTHY : Tt OCTyMaomux B By3bl / U. B.
bonrosa. — Mockga : Mup u o0pa3oBaHue.

8. Ilexos, A. Il. buonorus megununckas reaetuka / A. I1. [TexoB. — Mocksa : Meauiuna.

. AngakTuyeckre U KOHTPOJIbHO-U3MEPUTENIbHBIE MAaTEPHAIIBI.

[\

3. DneKkTpoHHBIe 00pa30BaTeIbHbIE PECYPCHI
1. ®I'NC «Mos mikoiay,
2. bubnunoreka mudposoro odbpazosarenbHoro kounteHra (LIOK).

3. Poccuiickas anexrponHas mkosa (POII) [Onexkrponnsiit pecypc]. — URL: resh.edu.ru —
Buneoypoku, KOHCIIEKTHI U TPEHUPOBOUYHBIE 3a/1aHus 10 TeMaM «O01as ouosgorus» u
«l'eneTuka.

4. Enunoe conepxanue odmiero oopazopanus [InexkrporHsiid pecypc]. — URL: edsoo.ru —
KoHcTpykTop pabounx nmporpamm, METOJUUECKUE MTOCOOHS U PEKOMEHIAMH K TPOPHIBHOMY
Kypcy Oouonoruu 10 kiacca.

IIpo¢unbHbie TpeHaXKepbl M 0a3bl 3aaaHuil (15 noAroToBku Kk EI'J n onumnuanam)

5. Otkperiteiii 6ank 3ananuit EI'D (OUIIN) [SnexTponnsiii pecypc]. — URL: fipi.ru —
OdununanbHble aKTyaabHbIE 33JJaHUS IO HUTOJIOTUH, TE€HETHUKE U 3BOJIOLUH JIJIs1 OTPabOTKH
IpOQUIBHBIX HABBIKOB.

6. Caiit «PEITY EI'D»: buonorus [3nexrponnsiii pecypc]. — URL: sdamgia.ru —
JlM1akTHYeCKU HHCTPYMEHT JJISl CO3/JaHUs TEMAaTHYECKUX NPOBEPOYHBIX PA0OT 1 MOHUTOPUHTA
3HaHuM yyammxcs 10 knacca.

7. Onumnuana «Beicias npo6ay 1 Beepoccuiickas ouMnuaa MKOJIbHUKOB 110 OMOJIOTHH
[DnexTponnslit pecypc]. — URL: olimpiada.ru — Marepuanst u pa30opsl 3a1aHni
MOBBIIIIEHHOT'O YPOBHS CJIOKHOCTH JIJIs YTITYOJIEHHOTO U3yUYeHHUs Tpe]]

BupryajbHble J1a00PATOPHUN U HHTEPAKTHBHBIE aTJIAChI

8. Bupryansnsie nabopatopun B MOII [ Dnexktponnsiii pecype]. — URL: mos.ru —
HHTepakTHBHBIE CUMYIISTOPHI ISl TPOBEACHUS JJAOOPATOPHBIX paboT MO HUTOJIOTHU U
OmoxuMuH (HarpuMep, H3y4eHUE MUTO3a, CTPOCHUS KIIETKH).
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Buonoeus. 10 knacc

9. buomounekyna [OnexkTpoHHbIi pecypc]. — URL: biomolecula.ru — Hay4Ho-nomynspHbIii
MOPTaJ O MOJIEKYJISIPHBIX OCHOBAaX COBpeMeHHOM Ouonoruu. OTIUYHBIN pecypc A MPOEKTHOM
Y UCCJIEeI0BATENbCKOM JIeATeNbHOCTH yuanuxcs 10 kiacca.

10. IToctHayka: buonorus [ Onextponnslii pecypc]. — URL: postnauka.ru themes/biology —
Bupneoneknun y4eHbIX M0 TEHETHKE, SBOJIIOLUH U IIUTOJIOTUH IS YTIyOJIeHUs PO(UIbHBIX
3HAHUH.
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