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I. IMosicHUTEIBLHAA 3aAIIUCKA

Pabouast mporpamMma cocTaBiieHa Ha OCHOBE:

1.®enepanbHOTo rocynapcTBEHHOr0 00pa30BaTeNIbHOTO CTaHJapTa CPEAHEro 00Iero oopa3oBaHus
(ITpuka3z MunuctepctBa pocsenieHuss PO ot 17.05.2012 Ne413 « O6 yreepxkaeann I'OC COO»
C U3M. )

2.0OcHOBHOI 00pa3oBaTeILHOM MTPOrpaMMEI cpeiHero obiiero oopazoBanuss MAQOY AbGarckas COIL
Ne 1, mporokois nemparorndeckoro cosera oT 30.08.2023 . Ne 18, ¢ uszm. ot 23. 05.2025.

3. [Ipukaza MunnpocsemieHus: Poccuu ot 26.06.2025 N 495 "O6 yrBepkaeHuu dheaepaibHOTO
nepeyHsi y4eOHUKOB, TOMYIIEHHBIX K UCII0JIb30BAHUIO IIPH pealn3aliii UMEIOIUX rOCyAapCTBEHHYIO
aKKpeIuTaIuio 00pa3oBaTeNbHBIX IPOrpaMM HayalbHOTO OOIIEro, OCHOBHOTO OOIEro, CPEIHEro
o0m1ero 06pa3oBaHus OPraHU3AMMUSIMHE, OCYIICCTBISIFOIIIMMH 00pa30BaTEIbHYIO JESTEIBHOCTh U
YCTaHOBJICHHSI MPEACTFHOTO CPOKA UCTIOIB30BAHMS UCKIIIOUYCHHBIX YI€OHUKOB U pa3pabOoTaHHbBIX B
KOMILJIEKTE C HUMHU y4eOHbIX 11ocoOuit”

4.Yuebnoro urana MAOY Aobarckast COLLL Ne 1 Ha 2025 — 2026 yueOHBINH TOI.

5.®enepanbHOl pabodei mporpaMMbl 0 y4eOHOMY MPEAMETY

[Tporpamma no yuyeOHomy mpeamery "buosnorus" (manee - OuOJOrHs) Ha YpOBHE CpPEIHErO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepabHOTO 3aK0Ha OT 29.12.2012 No 273-D3 «O06
oOpazoBanun B Poccuiickoit ®enepanun», ®I'OC COO, Konuenuuu mnpenoaaBaHus y4eOHOTO
npeamera «broorus» U OCHOBHBIX MOJIOKEHUH (enepanbHoi pabodeli mporpaMMbl BOCIIUTAHHS.

VYuebublil npenmer «buonorus» yrinyonéunoro ypoHs uzydenus (10—11 kmaccel) siBasiercs
OJIHUM M3 KOMIIOHEHTOB IpeaAMeTHON oOnactu «EcTecTBeHHO-HayuyHble NpeAaMeTb». CoriacHo
nonoxkeHusM @I'OC COO npodunbHbie ydeOHbIE TPEAMETHI, H3y4yaeMble Ha YIIIyOIEHHOM YpOBHE,
SABJISIFOTCSL  crocoboM nuddepeHimanum o0ydeHuss Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs U
IpU3BaHbl  O0ECIEYUTh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOLIMM, CpEeIHUM  OO0IIuM,
CpeIHUM Npo¢eCCHOHATIBHBIM U BBICHIMM 00pazoBaHueM. B To e BpeMs KaxAbli U3 3TUX Y4eOHBIX
NOPEeIMETOB JOJDKEH OBbITh OpPUEHTHPOBAaH Ha IPHOPUTETHOE pelleHue 00pa30BaTeNbHBIX,
BOCIIMTATEIbHBIX M PA3BUBAIOIIUX 3a]a4, CBSA3AHHBIX C MpoQopHeHTauuel oOyJaroumxes |
CTUMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOH 00JacTH HayyHOro 3HaHMs, CBSI3aHHOTO C¢ Ouosoruei,
MEJIUIIMHOM, IKOJIOTUEH, IICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no yuebHOMY mpeamery "buonorus" na€r mpejacrtaBieHHEe O LMW U 33jadax
u3ydeHus ydeOHoro mpeamera «buosorusi» Ha yriayOn€HHOM YpOBHE, OINpeAeNseT 00s13aTenbHOe
(MHBapMaHTHOE) TPEAMETHOE COJIepXKaHHe, €ero CTPYKTYpUpOBaHHE IO pas3ieilaM M TeMmawm,
pacrpeziefieHue Mo KjiaccaMm, peKOMEHJYeT IOCIe0BaTeIbHOCTh U3yUeHUsl y4eOHOro marepuania ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOrMKH y4yeOHOro mpolecca, BO3pacTHBIX
ocobeHHocTel oOyyatoniuxcs. B nporpamme no 61oa0ruy peanu3oBaH NPUHIUI TPEEMCTBEHHOCTH C
u3yuyeHrueM OWOJIOTMM Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHusi, Oiarojaps dYemy
IPOCMATPUBAETCS HANPABICHHOCTh Ha TOCIEAYyIOllee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OPUEHTHUPOBAaHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, SKOJIOTHYECKOTO
MBIIUIEHUSI, TIPECTABICHUNA O 30POBOM 00pa3e KM3HU, HA BOCHUTaHHE OEpPEKHOr0 OTHOILIEHUS K
OKpYXarolled MpUpOAHON cpene. B mporpamme mo OMOJOrMM Takke MOKa3aHbl BO3MOXXHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanuu TpeboBanuit GI'OC COO k miaHUpyeMbIM
JMYHOCTHBIM, METAlpeAMETHBIM M MpPEeIMETHBIM pe3yiabTaraM oOy4eHHss U B (OPMHPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-TI03HABATEIbHON AESITENHOCTH 00YyYaloIUXCsl 10 OCBOEHUIO COJIEpKaHuUs
OMOJIOrNYecKoro 0Opa3oBaHus Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHUsL.

VY4eOubiii npeamer «buosorus» Ha YpPOBHE CcpenHero ooumero oOpa3oBaHHs 3aBepllaeT
Ouonornueckoe 0Opa3oBaHME B IIKOJE W OPHUEHTUPOBAH HA pACIIUPEHUE U YriyOJeHuWe 3HaHWUN



00yJaromuxcst 0 )KMBOIM MPUPOJIE, OCHOBAX MOJICKYSIPHOM M KJIETOYHON OMOJIOruu, SMOPHUOIOTHU U
OHMOJIOTUY Pa3BUTHSL, TEHETUKH, CEIEKIMH, OMOTEXHOJIOTHH, SBOIIOIIMOHHOTO YUE€HHUS U YKOJIOTHH.

N3yuenne yuyeOHoro mnpeamera «buosnorus» Ha yriayOJIeHHOM YpPOBHE OPHUEHTHPOBAHO Ha
MOJIFOTOBKY O0YYaroMMXCsl K MOCIEAYIOUIEMY MOJyUYEeHUI0 OMOJIOTHYEeCKOro o0pa3oBaHus B By3ax U
OpraHu3alusaX cpegHero npodeccuoHanbHOro odpa3zoBanus. OCHOBY €ro COAEP)KaHUS COCTABISET
cucTemMa OMOJOTHYECKMX 3HAHUHU, MOJTYYEHHBIX MPHU U3YYEHHH OOYYaIOIIMMHUCS COOTBETCTBYIOIIHUX
CHCTEMaTHUYECKUX Pa3/IeioB OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero oopasosanus, B 10—11 kmaccax
9TH 3HAHUS MOJY4YaroT pas3BUTHE. TakK, pacUIMPEHbl U YIiIyOJIeHbl OWOJIOTMYECKHWE 3HaHUS O
pacTeHusIX, )KUBOTHBIX, TpHOax, OAKTEpHsIX, OPraHu3Me YEeJIOBEKa, OOMIMX 3aKOHOMEPHOCTSIX JKU3HH,
JOTIOJTHUTEILHO BKJIIOYEHBI OMOJIOTMYECKUE CBEIACHMSI MPHUKIATHOTO M IMOMCKOBOIO XapakTepa,
KOTOpPBbIE MOYKHO HMCIIOJIB30BaTh KaK OPUEHTHPHI IS TIOCIEAyIoHIero Beioopa npodeccuu. BozmoxHa
Tak)Ke HHTErpanus OWOJIOTMYECKUX 3HAHUNW C COOTBETCTBYIOLIUMH 3HAHHUSIMH, IOJYyYCHHBIMU
00y4aromuMUCS MPH U3Y4EeHUH (PU3UKH, XUMUH, reorpaduu 1 MaTeMaTHKH.

CtpykTypa nmporpaMmmsl 1o yueOHomy npeamery "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIN
U DSBOJIIOLIMOHHBIA TOAXOABI K M3y4yeHHI0 Owuosoruu. COrjJacHO MM, HM3y4alOTCs CBOWCTBA H
3aKOHOMEPHOCTH, XapaKTEepHBIC JUIsI JKUBBIX CHUCTEM pPAa3HOTO YPOBHS OpraHU3allid, 3BOJIOIUU
OpraHWYECKOro MHUpa Ha 3emiie, COXpaHEHHUs OMOJIOTMYECKOro pasHooOpasus miaHetsl. Tak, B 10
KJIacCe M3YYalOTCS OCHOBBI MOJIEKYJISPHOM M KIETOYHOM OHUONOrHH, SMOPHUONOTHH U OHOJOTHH
Pa3BUTHUSI, TEHETUKU U CEJIEKIUHU, OMOTEXHOJOTUU U CHUHTETUYECKOW OMOJIOTHH, aKTyalUu3UpYIOTCS
3HaHUA 00y4aroIuXCcs M0 OOTaHUKE, 300JI0THH, aHATOMUU, (PU3UOJIOTHU YEIIOBEKA.

Yuebubii mnpenver «buonorums» mpu3BaH  00ECNEYUTh  OCBOCHHE  OOYYaIOUIMMHUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJIEH, IPUHIIUIIOB M MPABUJI, JIEXKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHbI MUpa, 3HaHUN O CTPOEHUHU, MHOT000pa3uu U OCOOEHHOCTSIX KIIETKH,
OpraHu3Ma, MOMYJSIHUHA, OUOIEHO3a, DKOCHCTEMBI, O BBIJAIONINXCA HAYYHBIX JOCTHKCHHSIX,
COBPEMEHHBIX HCCIICJOBAHUSX B OMOJOTHMH, NMPHUKIAIHBIX AcleKTaX OWOJIOTHYECKUX 3HaHWH. J[is
pa3BUTHUSA U TOJJIEPKAHUS UHTEpeca 00yJarouxcs K OMOJIOTUN HAPSAAY CO 3HAUUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuaia B COAEpKaHUM IIPOrpaMMbl IO OMOJIOTMH TPESYCMOTPEHO 3HAKOMCTBO C
UCTOPUEH CTAaHOBIEHUS W PA3BUTUS TOM WM MHOW 0OIACTH OMOJOTHH, BKJIAJIOM OTCYECTBEHHBIX U
3apyOexHBIX YUEHBIX B PEIICHUE BaXKHEHIINX OMOJIIOTMYECKUX U SKOJIOTMUYECKUX MPoOIIeM.

Ilenp u3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriayOlEHHOM YpOBHE — OBIAJIEHHE
00y4aroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aliy >KUBBIX CHCTEM Pa3HOTO
paHra W mnpuoOpeTeHHe YMEHUH HCHOoJb30BaTh 3TH 3HaHMS B (OPMHPOBAHWU MHTEpeca K
onpeaenéHHoi o0aacTu MpodecCuOHATBbHON AesITeIbHOCTH, CBA3aHHON ¢ OMOJIOTHel, Wi K BbIOOpY
y4eOHOTO0 3aBe/IeHUs I TPOAOIKEHHS] OMOJI0rMYECKOro 00pa3oBaHMsL.

Joctuxenune nenu u3zydeHus ydeOHoro mnpeamera «buomorus» Ha yriayOn€HHOM ypOBHE
o0ecreunBaeTcst pelIeHueM caeIyomuX 3a/au:

OCBOEHHE O0YYAIOIIMMHUCA CUCTEMbl OMOJIOTMYECKMX 3HAHMI: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOPHsIX, KOHLENIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX M MpaBHUJaX, COCTABISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAyUHYI0 KapTUHY MHpa; O CTPOCHHWU, MHOT00Opa3uu U O0COOEHHOCTSX
OuoNornyeckux cucreM (KJeTKa, OpraHu3M, IOMYJAlMs, BHJ, OuoreoneHos, Ouocgepa); o
BBIJTAIOIIAXCSI OTKPBITHSX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

O3HaKOMJIEHHE OOYYaroMIMXCsl C METO/IaMHU MO3HAHUS KUBOW MPUPOJIBI: UCCIIEA0BATENLCKUMHU
METOJaMH OMOJIOTHYECKUX HayK (MOJICKYJISIPHON U KJIETOYHON OMOJIOTHH, SMOPUOIOTHN U OHMOJIOTHH
pPa3BUTHSL, TEHETHUKU U CENEKIUH, OMOTEeXHOJOTHMM W CHHTETHMYECKOW OMOJIOTWH, MajeOHTOJIOTHH,
9KOJIOTHM); METOJlaMU  CaMOCTOSITEIbHOTO  NPOBEACHHsS OWOJIOTMYECKHUX  HCCIEAOBaHUN B
nabopaTopuu U B pupoje (HabIroAeHne, U3MEpPEeHne, SKCIIEPUMEHT, MOJICIMPOBAHHE);

OBJIaJIcHUE OOYyYaIOUIUMHCS YMEHUSMU: CAMOCTOATEIbHO HAXOJUTh, AaHAIU3UPOBATh M
UCIOJIb30BaTh OMOJIOTHYECKYI0O HMH(OpPMAIMIO; T0JIb30BATHCSI OMOJOTMYECKOW TEPMHUHOJIOTHEH U
CUMBOJIMKOMN; YCTaHABIMBATh CBSI3b MEXIY PAa3BUTHEM OHOJIOTHHM M COLUATbHO-3KOHOMUYECKUMU U
HKOJIOTHYECKUMH MPOOJIEeMaMU YeJIOBEUECTBA; OLIEHWBATh IOCIEICTBUS CBOEH JEATENBHOCTH I10
OTHONICHUIO K OKpY’Karolllel IpUPOIHOM cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/JOPOBBIO OKPYKAIOIIHUX
Jrofieil; 0O0CHOBBIBATh U COOMIOIATh MEphl MPO(PUIAKTUKN MH(PEKIIMOHHBIX 3a00J€BaHMA, MpaBUiIa
MOBEJICHUSI B TIpUpOAEC U oOecrmeueHus Oe30MacCHOCTH COOCTBEHHOW >KH3HEIEATEILHOCTH B



YpEe3BbIYANHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa; XapakTepru30BaTh COBPEMEHHbBIE
Hay4HbBIC OTKPBITUS B 0071aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCS HWHTEIUICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B TMpolecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIEAOBAHUAMU B OHOJIOTHUH,
pelaeMbIMH  €F0 TPOOJIEeMaMH, METOJIOJIOTUEH OMOJIOTUYECKOTO WCCIEAOBAHUsS, MPOBEICHUS
SKCIIEPUMEHTANBHBIX  HCCIEAOBAHUN,  pelleHus  OMOJIOTMYECKUX  3a/ady, MOJEIUpPOBaHUS
OMOJOTNYEeCKIX 00BEKTOB M MPOIIECCOB;

BOCIIMTAHUE Yy OOYyYarOUIMXCs IIEHHOCTHOIO OTHOIIEHHUS K >KMBOM MpHpPOAE B LIEJIOM M K
OTJICTBHBIM €€ O0BEKTaM U SIBICHUSIM; (DOPMUPOBAHUE IKOJIOTUIECKON, T€HETHYECKON IPaMOTHOCTH,
o011eil KyJabTyphl TOBEICHUS B IPUPO/IC; MHTETPAIL[UN €CTECTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpeTeHne O0O0YYaIOIUMHCS KOMIIETEHTHOCTH B PAlMOHAIBLHOM IPUPOONOIB30BAaHUU
(cobmrosieHue MpaBuIl MOBEAEHUS B MPUPOJIE, OXPaHbl BUJIOB, SIKOCHCTEM, OMOCc(ephl), COXpaHECHUH
COOCTBEHHOTO 3JIOPOBbS U 3J0POBbSl OKPYXAIOMIMX JIIOAeH (COOMoIeHusT Mep NPOPUITAKTHKU
3a0oneBaHui, oOecreyeHre O€30MaCHOCTU JKU3HENEATENIbHOCTH B YPE3BbIUAHHBIX CHUTYalMSIX
MPUPOJHOTO W TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJB30BAaHUs OWOJIOTUYECKUX 3HAHUN U
YMEHUH B MOBCETHEBHOM KU3HU;

CO3/aHME  YCIIOBHH JJIsI OCO3HAHHOTO  BBIOOpa  OOYYAIONMMHCA  WHIUBHUIYaTbHON
o0pa3oBaTeNbHON  TPAaeKTOPUHM,  CHOCOOCTBYIOLIEH — mmociedyromemMy  IpohecCHOHATLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUHU C MHIUBUIYAIbHBIMA UHTEPECAMHU U TOTPEOHOCTSIMU PETHOHA.

§O6mee YHCIIO YacOB, OTBEJICHHBIX HAa M3y4YCHHE OMOJOTUU Ha YIIIyOJIEHHOM YPOBHE cpez[Heroi
Eo6mero obpasoBanusi, cocrabiser 204 yaca: B 10 kiracce — 102 yaca (3 yaca B Hez[emo).i

OT60p OpraHM3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOYUCHHSI OMOIOTHH OCYIIECTBIISICTCS C
yuéTtoM crnenuduKkd ero CoJep>KaHus M HaNpaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOTHYECKOTrO
00pa30oBaHUs B OPTaHU3AIUIX CPEIHETO MPOPECCHOHATBHOTO U BBICIIIETO 00Pa30BaHHUS.

OO0s3aTeNnbHBIM  YCIIOBUEM TpU OOy4YeHHH OHOJOTHH Ha YIrIIyONEHHOM YpOBHE SIBISIETCS
MIPOBEJICHHUE JIA0OPATOPHBIX U MPaKTHYEeCKHX padoT. Takke ydactre 0OyJaroIIUXCsl B BBITTOJHEHUU
MPOEKTHBIX U Y4eOHO-HCCIIEeIOBATENIbCKUX PabOT, TeMaTHKa KOTOPBIX OIpenesseTcs] yYUTelIeM Ha
OCHOBE MMEIOIIUXCSI MAaTEPHATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCITOBUH.




2. COAEP) KXAHHUE OBYUEHMUSI
Copep:xaHue MPOTpaMMBbl, BBIICIICHHOE KYPCUBOM, HE BXOTUT B MPOBEPKY TOCYIAPCTBCHHON
utoroBou arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OuoNOTHSI — KOMIUIEKCHast Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku U U3ydaemble UMH poOaemMbl. DyHIaMEHTaTbHbIE, TPUKIIATHbBIE U TTIOUCKOBHIE
HayYHbIE UCCIICZIOBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTUHBI MHUpA.
[Tpodeccun, csi3anHble ¢ OuonorHell. 3HaUYeHNE OMOJIOTHN B IPAKTUYECKOM IESTETLHOCTH YeIOBEKa:
MEAMIIMHE, CEIbCKOM XO03sICTBE, TPOMBIIIIIEHHOCTH, OXPaHE MPUPOIBL.

JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodpact, K. Jlunnedt, X. b.Jlamapk, Y. apBun, VY. Iapseii,
I'. Mennens, B. U. Bepuanckuii, U. I1. I1asios, 1. . Meunukos, H. . Baswios, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuier u cxembl: «CBsi3b OMOJOTMHM C JIPYTMMH HaykKammy», «Cuctema OHMOJOTHYECKUX
HaYK».

Tema 2. ’KuBble cucTeMbI M UX H3yYeHHUE

JXKuBble cuctembl Kak Nnpeamer u3ydeHus Ouosiornu. CBOMCTBA JKUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOI'0 COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTh, CIOKHOCTh U YHOPSJAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPraHMU3alMs, CAMOBOCIPOM3BEICHUE, Pa3APAKUMOCTb, U3MEHUUBOCTb, POCT H
pa3BUTHE.

YpOBHM  OpraHu3alid  KUBBIX CHUCTEM: MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM,
OpraHU3MEHHBIH, MOMYJISAIMOHHO-BUAOBOM, 3KOCHCTEMHBIN (OMOreoneHOoTHYeCcKuit), OuochepHsIil.
[Tpoueccsl, mpoucxoasuue B *KUBbIX cucreMax. OCHOBHBIE NpU3HAKU KHUBOro. JKusHp kak ¢opma
CyllleCTBOBaHUs MaTepuu. Hayku, U3ydaroiye >KuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aliu.

N3yuenne xuBbIX cucTeM. MeToasl Ouonormyeckod Hayku. HaOmronenuwe, m3aMmepeHue,
JKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanus. [IonaTue o 3aBUCMMON M HE3aBUCHMOM IIEPEMEHHOM.
IInanupoBanue skcnepumenta. IloctaHoBka m mposepka runore3. Hynesas rumoresa. [lonsarue
BBIOOpKH M €€ nocToBepHOCTh. Pa3bpoc B Ouojoruueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH
MIOJIyYEHHBIX  pe3yibTaToB. IIpMuMHBI HCKaXKEHUS pe3ynbTaToB JKcrepuMeHTa. [lonsAtme
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHBIE NMPU3HAKHU JKU3HN», «buonornyeckue cucremel», «CBoicTBa
JKUBOM MaTepum», «YpPOBHU OpraHu3allid XUBOW NpuUpobD», «CTpOEHHE >KUBOTHOM KIETKH,
«TKaHU )KUBOTHBIX», «CHCTEMBI OPIaHOB YEJIOBEUECKOr0 OpraHu3May, «buoreornenos», «buochepar,
«MeToasl U3y4eHus JKUBOU TPUPOIBDY.

Ob6opynoBanue: 1abopaTropHoe 000pyHOBaHME I TPOBENCHHUS HAONIOJCHUN, U3MEpEHUil,
HKCIIEPUMEHTOB.

IIpakTuyeckass pabora «/cronb3oBaHWE pa3IUYHBIX METONOB IIPU HU3YYCHUH KUBBIX
CHUCTEMN.

Tema 3. buosorust Kierku

Knerka — cTpyKTypHO-(GYHKIMOHAJIbHAS €IUHMIIA XUBOTO. VICTOpHUS OTKPBITHS KIIETKH.
Paboter P.I'yka, A.JleBenryka. Kunerounas teopust (T.IlIBann, M. llneiinen, P.Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeToapl  MOJEKYJISpHOW M KJIETOYHOM OHMOJOTHMH: MHUKPOCKOINHUS, Xpomarorpadus,
anekTpodope3,  METOJ]  MEYEHBIX  aToMoB,  AudQepeHnHasbHOe  HEHTPU(PYTHpPOBaHUE,
KYJIbTUBUPOBaHUE KIIETOK. M3yuenue @ukrcuposantvix K1emoK. OneKTpoHHas
MHUKpockonus. Konghokanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.



JdemMoHcTpanuu

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

Tabmuuel u  cxembl: «CBETOBOH MHKPOCKOI», «DIEKTPOHHBII MUKpockomny, «Mcropus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opyioBaHMe: CBETOBOM MHUKPOCKON, MHUKPONpEnapaTsl pPacTUTENbHbIX, >XUBOTHBIX H
OaKTepHAIbHBIX KIETOK.

IpakTnuyeckasi padora «/I3yyeHne METOAOB KIETOYHOH Oumosyoruu (XpomaTorpadus,
anexTpodopes, muddepeHnmranpaoe HEeHTpU(yTUpOBaHUE, [TLIP)».

Tema 4. Xumnueckasi OpraHnu3anus KJIeTKu

XUMHYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIBTPAMUKPO3JIEMEHTHL. Boia u €€ poib kak
pacTBOpUTENISA, peareHTa, y4acThue B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPEryJsiuu. MuHepaibHbIe
BEIIIECTBA KJIETKH, UX OMOJIOrHYecKas poib. Posb KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKH. buosornueckue nonumepsl. benku. AMHMHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTypsl OelKOBOM MoseKyinbl. [lepBuunas cTpykTypa Oenka, NenTUIHAs CBS3b.
Bropuunas, TperuyHas, ueTBepTHuYHas  CTPYKTypbl. Jlenarypauusa. CBoiictBa  OeiKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN O0€IKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapupl, AUCAXapuibl, OIIMrocaxapuibl U moiucaxapuabl. OOmumii mian
CTpOCHUS M (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue GyHKIMH yriIeBOI0B.

Jlununet. I'uapodunsHo-ruapodoOHbie cBolicTBa. Knaccudukarus munuaos. Tpuraunepusl,
dochomunuabl, BOCKH, cTepounsl. buonormueckue QyHkmuu gunuaoB. OOmme CBOHCTBa
OMOJOrHYEeCKNX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOMYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. Crpoenue HykinenHoBbIX KuciaoT. HykiaeoTumisl.
[Tpunmun xommuemeHntapHoctu. IIpaBuno Yapradda. Crpykrypa JAHK — nBoiiHas chupalis.
Mecronaxoxaenue u ononorndeckune pynkunu JJHK. Buasr PHK. @ynkunn PHK B kiietke.

Crpoenue monekynsl AT®. Makpospruueckue cBasu B monekyine AT®. buonornueckue
¢yakuun  AT®D. BoccraHoBieHHBIE  MEPEHOCYMKH, MX  (QYHKIIUM B  KJIETKe. /[pyeue
Hykneosuompugocgamor (HT®). CexBenupoBanue JJHK. Memoowv: eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHass Ouojorus: OuMOXUMHUYECKHE M OMO(U3MYECKHE HCCIEOBaHUS COCTaBa M
IIPOCTPAHCTBEHHOM CTPYKTYphl OMOMoJIeKyl. Modenuposanue cmpykmypol u YHKYull 6UOMONEKY U
ux xKomniexkcos. KomnvromepHulti Ou3aiiH u OpeaHudecKuti CuHme3s OUOMONEKYN U UX HenpupoOHbIX
aHanoz2o8.

JdemoncTpanuu

Hoptpertsr: JI. [Tonunar, Jx. Yorcon, ®.Kpuk, M. Yunkunc, P. ®panknun, O. Conrep,
C. IIpy3unep.

Jlnarpammbl: «PacnipesenieHne  XMMHUYECKMX  JJIEMEHTOB B HEXHUBOM  MPHUPOJEY,
«Pacnpenenenre XuMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuiel u cxembl: «llepuonnueckass TaOnauma XUMHYECKHX D3JeMEHTOB», «CTpoeHue
MOJIEKYJBI BOJIbI», «BeliecTBa B cocTaBe opraHu3MoBy, «CTpoeHrne MOJIeKyIbl 6enkay», «CTpyKTyphl
OenkoBol MoJekynb», «CTpoeHne MoJIeKyd YrieBoJoB», «CTpoeHHue MOJIEKYNl JIUIUIOBY,
«HyknenHoBbie KUCIOTHIY, «CTpoeHue Moaekyinbl ATD.

O6opynoBaHKe: XUMUYECKasl IOCy1a 1 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ IOMOIIbI0 KAaU€CTBEHHBIX PEAKLIUII».

JlabopaTopHasi paborta «liccinenoBaHne HYKIEMHOBBIX KHCJIOT, BBIJEICHHBIX W3 KIETOK
pPa3IUYHBIX OpPTraHHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tunsl KkJeTOK: SyKapuoTHueckas M mpokapuoTuueckas. CTpyKTypHO-(YHKIUOHAJIbHBIE
00pa3oBaHUS KIETKH.

Crtpoenue mpokapuoTnueckor kieTku. Kierounas crenka Oaktepuii u apxeir. OcoOeHHOCTH
CTpOEeHHS TeTepoTpo(dHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo U posib MPOKAPHUOT B
OuoIEHO3aX.



Crpoenre U (QYHKUIMOHHUPOBAHHE SYKApHOTHUECKOW KieTku. [lna3marmueckas memOpaHa
(razmanemma).  CTpykTypa  IIa3MaTHdecko  MeMOpaHbl.  TpaHCIOPT  BEIIECTB  yepe3
IUIa3MAaTHYECKyI0 MeMOpaHy: maccuBHBIA (quddysus, obneruéuHas auddysus), aKTUBHBIN
(MepBUYHBINA U BTOPUYHBINA aKTHBHBIN TpaHcnopT). [Tomynporuniaemocts MeMOpanbl. Pabota HaTpuii-
KaJMEBOTO HAcOCa. DHJOLUMUTO3: MUHOIUTO3, (GarounTo3. Jk3ouuTo3. Kinerounas crenka. CTpykTypa
U QYHKIIMH KJIETOYHON CTEHKH PacTeHUIA, TpUOOB.

Huronna3zma. Ilutozonms. Lurtockener. [IBwkenue uuroriaasmbl. OpraHoujibl KIETKH.
OnHomMeMOpaHHBIC OpraHOWABl KJIETKH: SHaoruiazmatudeckas cetb (DIIC), ammapar I'ombmxu,
JU30COMBI, UX CTpoeHHe U (yHKIHH. B3auMOCBsA3b OJHOMEMOpAHHBIX OPraHOWAOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO  peTukynyma. Mexanusm  nanpaenenuss oeikos 6 OIIC. Cunrte3
pacTBOPUMBIX  OEJIKOB. CunTte3  KiIeTouHbIX  MeMOpaH.  [maakwii  (arpanHy’isipHBI)
SHJOIIa3MaTHUeckuii petukynyMm. CekperopHas ¢yHkuus anmnapata [onbmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka denxos 6 annapame I onvoxcu. TpaHCTIOPT BELIECTB B
kieTke. Bakyonu pactutenbHbix kieTok. Kinetounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWAbI  KJIETKH: MHUTOXOHAPUH,  IUIACTHABL [Ipoucxodcoenue
mumoxouopuii u niacmuo. Cumobuozenes (K.C. Mepesckosckui, JI. Mapeynuc). Ctpoenne u GyHKIUU
MUTOXOH/ApHHA W TutacTua. [lepBuuHBIC, BTOPUYHBIE M CIOKHBIE TUIACTHIIBI (POTOCHHTE3UPYIOIINX
9yKapuoT. XJIOPOIIACTHI, XPOMOILIACTHI, ICHKOMIACTHI BBICIIUX PACTCHHIA.

HememOpanusie opranouasl kietkun CrTpoeHne W (QYHKIUM HEMEMOpaHHBIX OPTaHOWIOB
KJICTKH. PuGocomsl. IIpomesicymounsie Qunamenmol. MukpodunaMeHTbl. AKmuHosbie
MUKpoghunamenmai. Mpiieunbie KIIETKU. AKmunogule KOMNOHEHMbl HEeMbIULEYHBIX
kremox. Mukpotpybouku. Knerouneiii nentp. CTpoeHue U JABIKEHHE JXIYTHKOB M PECHUYCK.
MukpotpyOouku uuroruasmsl. LlenTpuoins. benku, accoyuupoeanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhvle 6enxu.

Snpo. OOomouka siapa, XpOMAaTWH, KAapHOIUIa3Ma, SAPBINIKH, WX CTPOCHHE W (PYHKIUH.
Snepusiii OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE pacHONIOKEHHE XPOMOCOM B HHTepha3zHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpomaTtuHa — TUCTOHBL Junamuxa s0epHou
00601104KU 8 Mumose. HoepHuiti mpancnopm.

Knerounsie BriatoueHust. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKApUOT (PacTUTEIbHOM,
KUBOTHOMU, TpUOHON).

JdemMoHcTpanuu

Hoptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabauiel U cxembl: «CTpoeHUE IYKAPUOTUUYECKOHN KIeTKu», «CTpoeHne KUBOTHOM KIIETKN»,
«CTpoeHne  pacTUTENpHOM  KieTkW», «CTpoeHne  MUTOXOHIpUM», «apo», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opyioBaHME: CBETOBOM MHMKPOCKOI, MUKpOMNpenapaTbl paCTUTEIbHBIX, KUBOTHBIX KJIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IUYHBIX OPraHU3MOB).

IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHasi padora «/ccienoBanue Iuia3sMonM3a U JACIUIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax.

IIpakTuyeckas padora «/3ydeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NMPeBpPAaLeHHE JHEPTHH B KJIETKe

AccuMWISIIMS U JTUCCUMMIISILIMSA — JIBE€ CTOPOHBI MeTalOonn3ma. Tumbl oOMEHa BeIecTB:
aBTOTPOGHBIA U reTepoTpodHBIH. YyacTue KHCIOpOoAa B OOMEHHBIX IpoIeccax. DHEepreTuueckoe
oOecnieueHue kieTku: npespanieHne ATD B oOMeHHBIX mpoieccax. PepMEHTATUBHBIM XapakTep
peakuuii KierouyHoro merabonusma. depMeHThl, UX CTPOEHHE, CBOMCTBA M MEXAaHHU3M JCHUCTBUS.
Kodepmentsl. OTtnnumns ¢GepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTopoB. benku-akTuBaToOpsl U
OeTKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTU (DEPMEHTATUBHBIX PEAKIMNA OT PA3ITUYHBIX (PaKTOPOB.

[lepBHuHBIl CHHTE3 OpPraHWYECKHX BEHIECTB B KieTke. DOTOCHHTE3. AHOKCUCeHHbIU U
oKkcueenHwlli pomocunmes y baxkmeputi. Ceemocodupaiowue nueMeHmol U NUSMEHMbl PeaKyuOHHO20
yenmpa. Poib Xj1oporactoB B npouecce GporocunTe3a. CBeToBas U TeMHOBast pa3bl. Pomoodvixanue,



Cs, C+ u CAM-munvt  ghoomocunmesa. llpogykTuBHOCTH (OTOCHMHTE3a. BimsHHE pa3TUYHBIX
(bakTOpoB Ha CKOPOCTh (hoToCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPHIUPYIOIIME OaKTEepHH,
kKene300aKkTepun, cepobakTepu, BOJIOPOAHbIE OaKTepuu. 3HaUeHUE XeMOCUHTE3a.

AmnaspoOHble opranu3Mbl. Buabl OpoxxeHust. IIpoayKTbl OpokeHHS M WX HCIIOJIb30BaHHE
YeJI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUU U BO30YAUTETH OO0JIe3HEH.

AdpoOHBIE OpraHW3Mbl. JTambl JHEPreTHYECKOro ooOmeHa. [loAroTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JblxaHue. Pojap MUTOXOHApPUI B Mpoueccax
Oouonoruueckoro okuciaeHus. Lluknnueckue peakuuu. OkuciautensHoe GochopunupoBanue. Iuepeus
Membpannoco — epaouenma  npomonog. Cunmes — AT®:  paboma  npomonnou  ATD-
cunmaswl. [IpeumyiecTBa a3poOHOro MyTH OOMEHa BEIIECTB Iepea aHadpoOHBIM. D(PPEKTUBHOCTD
HHEPTreTHYECKOro OOMeHa.

JdemoHcTpauuu

Hoprpersl: JIxk. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. MuTuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «DOTOCHHTE3», «IHEpPreTU4eckuii oOmeH», «buocuHTes Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE3Y.

OO6opyoBaHKE: CBETOBOM MMKPOCKON, O0OpYyIOBaHHE JUIsl MPUTOTOBJIEHUS MOCTOSHHBIX WU
BPEMEHHBIX MUKPOIPEapaToB.

JlaGopaTopHasi padora «l/3yueHne KaTaluTUYECKOH aKTHBHOCTH (EpPMEHTOB (Ha TMpuUMepe
aMUJIa3bl WK KaTalasbl)y.

JlaGopaTopuas pa6ora «/3ydeHne pepMEHTATHBHOTO PACHICTIIICHUS MEPOKCUIA BOJOPOIa B
pPACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnas padora «CpaBHeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopHasi pa6ora «CpaBHeHHE IIPOLIECCOB OposkeHus u JBIXAHUS.

Tema 7. HacieacrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknun marpuyHOro cuHresa. [IpMHIMI KOMIUIEMEHTApPHOCTH B PEAKUUAX MaTPUYHOIO
cunTe3a. Peanmzamusi HacienacTBeHHOM uHGpopmanuu. ['eHeTHMueckuid KON, €ro CBOMCTBA.
Tpanckpunuusa — Marpuunbslii cuHTe3 PHK. IIpuHIuMnel TpaHCKpUNIMHM: KOMILJIEMEHTApHOCT,
AHTUIApPAIEIbHOCTh, ACUMMETPUYHOCTb. Co3pesanue mampuunvix PHK 6 asyxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ srtambl. Yuactue TpaHcnopTHbix PHK B OumocuuTese Oenka. YcimoBus
O6uocunTe3a 6enka. Koguposanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cogpemennvie npedcmagienus o cmpoeHuu 2enog. OpraHusanus T€HOMa y TMPOKAPUOT U
9yKapuoT. Perynsauus axkTUBHOCTH TeHOB Yy mpokapuoT. ['umortesa omnepona (®P.KakoO,
K. Mano). Monekynapnvle mexaHuzmuvl s3Kcnpeccuu 2eHos y sykapuom. Pone xpomamuna 6 pecynayuu
pabomvi 2enos. Perynsius 0OMEHHbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycesl — HexsieTouHble (DOPMBI KH3HM W OOJUTaTHBIE Mapa3uTbl. CTpOEHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusznennwviti yuxn JJHK-cooepocawux supycos,
PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanus yenoBeka, )KuBoTHbIX, pacteHuil. CIIN/, COVID-19, counansHbie u
MEIUIIUHCKUE TPOOIEMBI.

buoungpopmamuka: unmeepayusa u amanuz ooavwux maccusos («bigdata») cmpyxkmyphuix
buonocuueckux oaunvix. Hanomexnonoeuu 6 ouonocuu u meouyuwe. lIpoepammupyemvie yHKkyuu
benxos. Cnocodovl 0ocmasku 1ekapcma.

JdemoncTpanuu

[Moptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabauiet u cxeMbl: «bruocuHTe3 6emkay, «I eHeTHndeckuii Koay, «Bupyce», «bakrepuodarmy.

IIpakTnueckas padora «Co3gaHue MOAEIN BUPYCa.

Tema 8. 7/ Ku3zHeHHBIH HUKJ KJIETKH



KrneTounslii uki, ero nepuoasl ¥ peryisus. Marepdasza u Muto3. OCOOEHHOCTH MPOLIECCOB,
nporekatomux B umHTepdaze. IlogroroBka kimerkm K jAeneHuro.  [IpecuHTeTHUYeCKHiA
(TOCTMUTOTUYECKUI), CHHTETUYECKMH W TMOCTCUHTETUYECKUN (IIPEMUTOTHUYECKHI) IEPUOJBI
uHTep(hasbl.

Marpuunsiii  cuHres JHK -  pemmukanmsa.  [IpuHounsr  perumkanum  JAHK:
KOMILIEMEHTAPHOCTh, MOJIYyKOHCEPBATUBHBIN CUHTE3, aHTUNAPAILIECIBHOCTh. MEXaHU3M perIMKaluu
JHK. Xpomocombl. CTpoeHnue xpomocoM. Termomepsl U Teomepasza. XpoMOCOMHBIA HA0Op KIIETKHA —
KapuoOTHUIl. J{MIIOMIHBINA U raruionaHbIH Habopsl XpoMocoM. ['oMonoruunsie Xxpomocomsl. [lonoBbie
XPOMOCOMBI.

Jlenenne kineTkn — Muto3. CTaguu MUTO3a U MMPOUCXOJAUINE B HUX IIPOLIECCHl. THITBI MUTO3A.
Kapurokunes u nutokuHes. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsus MmutoTndeckoro nukia kietku. [Iporpammupyemas kiietounasi TuOenb — aromnros.

Knerounoe siipo, XpoMocombl, (yHKIHMOHaIbHAas T€HOMUKA. Mexanusmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u euberu kiemox. «L{ugpposas wnemka» — oOuourHpopmamuyeckue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpamun

Tabmuubl u  cxeMbl: «OKM3HEHHBIH 1MWK KIETKW», «Murto3», «CTpoeHHE XpOMOCOM),
«Pemmukanms JJHK».

OO6opyoBaHKE: CBETOBOM MUKPOCKOII, MUKponpenaparsl: «MuTo3 B KJIeTKaxX KOpelKa JyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTtopunas pa6ora «HaOmonenne MuTo3a B KJIETKaxX KOHYMKA KOpemika Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. Ctpoenne n pyHKIIUM OPraHU3MOB

buonoruueckoe pazHoobOpaszue OpraHU3MOB. OHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHUSI M IKU3HENEATEIHHOCTH OJHOKJIETOYHBIX OpraHW3MOB. bakTtepuw,
apxeu, OJHOKJIETOYHbIE TPHOBbI, OJHOKJIETOYHBIE BOJOPOCTH, Apyrue mnpoTucTthl. KomonuampHbIe
OpraHU3MBI.

B3aumocBs3p yacTell MHOTOKJIETOUHOTO OpraHu3Ma. TkKaHM, OpraHbl M CHUCTEMBI OpPIaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Txanu pacrenuil. TUNBI pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHas, MOKPOBHAs, TPOBOAAIIASL,
OCHOBHas, MexaHnyeckas. OCOOEHHOCTU CTpOEeHMsI, (PYHKUUN U pacroyiOKeHUs TKaHEW B opraHax
pacTeHUN.

TkaHu KUBOTHBIX M 4esoBeKa. THIBI )KUBOTHBIX TKAaHEH: SMUTENNAIbHAs], COSIUHUTENbHAS,
MbllIeyHas, HepBHasA. OCOOEHHOCTH CTpOeHMs, (YHKIMH M paclojoOKEHHMsl TKaHeH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHbIE U I€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbsl U CHCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pactenuil. CKeneTsl OJHOKIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. Hapy»XHBII1 1 BHyTpeHHHUI cKeneT. CTpOEHUE U TUIIbI COEIUHEHNS KOCTEH.

JIBr>xeHre OpraHu3MoB. [IBI)KeHHE OTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHHuYHOe. JIBH)K€HHME MHOTOKJIETOYHBIX pPAacTeHWil: TpONMU3Mbl U  HAcTUHM. J[BHXKeHue
MHOTOKJIETOUYHBIX >KMBOTHBIX U UYEJIOBEKa: MbllIeyHas cucreMa. Pediekc. CkeneTHble MBILIIBI U UX
pabora.

IIutanue opranmzmoB. [lormomeHue BOABI, YIVIEKHCIOTO ra3a U MHUHEpPAJIbHBIX BEILECTB
pacteHusMu. [lutanue >kMBOTHBIX. BHYTpUIONOCTHOE M BHYTPHUKJIETOYHOE MuIieBapenue. [luranue
MIO3BOHOYHBIX JKMBOTHBIX. OTHAENbl NHILEBAPUTEIBHOTO TpakTa. IluiieBapuTeNbHBIE KENIE3BI.
IInmeBapuTenbHas cucTEMa 4eJI0BEKa.

Jpixanue opraHu3moB. [Ipixanue pacrenuil. Jlpixanue >kuBOTHBIX. Juddysus razos uepes
nmoBepXxHOCTh KieTku. KokHoe napixanuwe. JlprxatenbHas moBepxHOCTh. JKaGepHoe u JErodHOE
JpIxaHue. JlpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA. DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOEHHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHAs cHUCTEMA 4YeloBeKa. MeXaHu3M BEHTUIISILHUU JETKUX
y ITUI] U MIIEKOMUTAIOMX. Perymsiuus apixanus. /lpixarenbHble 00bEMBI.



TpaHcnopT BeleCTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TPaHCIOPT BELIECTB
y )KHBOTHBIX. KpoBeHOCHas1 cucrteMa u €€ opranbel. KpoBeHOCHas cucTeMa IM03BOHOYHBIX KUBOTHBIX U
yenoBeka. Ceplue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyrm kpoBooOpaiieHHs. DBOIIOIHMOHHbIE
YCIOXKHEHUS CTPOEHHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perymisauus.

Beinenenne 'y opraHmsmoB. Beinenenue 'y  pacTeHuid. BpineneHue y  KUBOTHBIX.
Coxparutensubie Bakyonu. Opranbl BbyieneHus. OuibTpanms, cekpenus 1 o0paTHOe BCaChbIBaHUE
KaK MEXaHU3Mbl pa0OThI OpraHoB BblJeseHus. CBsI3b MOJIOCTH TeJla C KPOBEHOCHOH U BBIIEIUTEIBHOM
cucteMaMu. BpblaeneHue y 103BOHOYHBIX JKMBOTHBIX M uyesoBeka. Ilouku. CrpoeHue u
¢dyHkunoHupoBanue HeppoHa. O6pazoBaHHE MOYH Y YETIOBEKaA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOUHBIX OpraHu3MoB. Crnopsl OakTepuil U LUCTBI
MPOCTEUIINX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM M XMMUYECKOM
3a1uThl. QUTOHLUIBL.

3amura y MHOTOKJIETOUHBIX JKMUBOTHBIX. IIOKpOBBI ¥ MX MPOM3BOAHBIE. 3aIIUTa OPraHU3Ma OT
Oonesnell. UMMyHHas cuctema yesnoBeka. KineTounslii 1 ryMopaibHbli UMMYHUTET. BpokaEHHBIN 1
npuoOpeTEHHBIN  crieupUUecKuil MMMYHUTET. TeopHsl KIOHAJbHO-CEJIEKTUBHOIO HMMYHHMTETa
(I. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI OpraHu3MoB. Posib BpoXk1EHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxumocTs 1 perynsauus y opranu3MoB. Pa3apakxuMocTh y OJTHOKIIETOYHBIX OPraHU3MOB.
Takcucel. Pazpa)xuMocTh U peryiisinus y pacTeHuid. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u pediiekTopHasi peryisinus y >KUBOTHBIX. HepBHas cucrtema u e€ OTaebl.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI y JKMBOTHBIX. OT/IEIBI TOJOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropras ayra. besycioBHbie U yCIIOBHBIE pEQIICKCHI.

I'ymopanbHast peryiasnus W DHIOKPUHHAs CHCTEMa KUBOTHBIX M 4yesoBeka. JKenessl
SHJOKPUHHOU CUCTEMBI U UX TOPMOHBI. [IeficTBHE rOPMOHOB. B3auMOCBA3b HEPBHOU U YHIOKPUHHOU
cucreM. [‘unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

Ioprper: U. I1. [TaBnos.

Tabmuiel 1 cxembl: «OJTHOKJIETOUHbIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHU», «CHCTEMbl OpraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHu pacteHui», «KOpHEBbIE CHCTEMBIY,
«Ctpoenue credisn», «CTpoeHHe JUCTOBON IUIACTUHKMY, «TKaHU KUBOTHBIX», «CKeJeT 4eI0BeKay,
«IInmeBapurenbHas cucrema», «KpoBeHOoCHas cucrema», «/lpixarenbHass cucremay, «HepBHas
cucrema», «Koxa», «Mplleynast cucremay, «BplienurenpHas cucremMa», « JHIOKPUHHAS CUCTEMAY,
«Ctpoenune MbIimnp», «MMmynurer», «KumeunononaoctHeie», «Cxema MUTaHUS PpPacTEHHI,
«KpoBeHOCHBIE CHUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX», «CTpoeHue ruips», «CTpoeHue IIaHapumn»,
«BHyTpeHHee cTpoeHHE [0KIeBoro uepBs», «HepBHas cucrema poid», «HepBHas cucrema
narymkn», «HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema ntuny», «HepBHas cucrema
MiIekonurTaromux», «HepBHas cucrema uenosekay, «Peduekcy.

OO6opy/ioBaHME: CBETOBOM MMKPOCKOI, MMKpOINpeNnaparbl OJHOKJIETOUYHBIX OpPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PaKOBHUHBI MOJUIOCKOB, KOJIJIEKIIMM HACEKOMBIX, HWIJIOKOKHX, >KHBBIC
HK3EMIUIAPhl KOMHATHBIX PAacTeHUH, repOapuu pacTeHUH pPa3HBIX OTJENIOB, BIAXKHBIC IPENapaThl
’KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUJIEKIIMH OECrO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHUE JJIs AEMOHCTpAllMU MOYBEHHOI'O M BO3AYIIHOTO NMUTAHHS PACTEHUH, paclleIuIeHUs
KpaxMmaia u OeJIKOB TOoja JeHCTBHEM (PEepMEHTOB, 00OpYyIOBaHUE JUISl JIEMOHCTpAIlMU OIBITOB TIO
M3MEPEHUIO )KU3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX JBWKEHUIN, MOAEIN TOJIOBHOTO
MO3ra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHU.

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlabopaTopHas padora «/3ydeHre OpraHoB LIBETKOBOI'O PACTCHUSA».

Tema 10. Pa3MHO:KeHHe U pa3BUTHE OPTraHM3MOB



@opMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecriosioe (BKIIIOYas BEr€TaTUBHOE) M TOJOBOE. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISILNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxenue. IlonoBsie kineTku, win rametsl. Meio3. Craguu Meiiosa. IloBenenue
XpomocoM B Meito3e. Kpoccunrosep. buonorudeckuii cMbICa Melio3a U TTOJI0BOTO Tpoiecca. Meito3 u
€ro MeCTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiiieBoe pazputue. ['amerorenes y »kuBoTHbIX. [losoBbIe kene3pl. OOpa3zoBaHue U
pa3BUTHE NIOJIOBBIX KieTOK. Criepmarorenes u ooreHe3. CTpOeHUE MONIOBbIX KIETOK.

OmnogoTBopeHre MU SMOpPHOHANIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OMIIOJOTBOPEHHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpPHOJIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopghocenes — oOna uz enasueix npooiem smopuonocuu. Konyenyus mopghocenoe u
mooenu mopghozenesa. Ctanauu SMOpUOTEHE3a KUBOTHBIX (Ha MpuUMepe JArymikn). J[podiaenue. Tumbt
npobrnenus. /Jemepmunupogannoe u HedepmMunuposannoe oOpobuenue. bracmyna, munvl 6nacmysn.
OcoOenHocT ApoOJeHUST MIIEKOMUTAIONINX. 3apOJbIIIeBble JUCTKU (racTpyisuus). 3akiajaka
OpPraHOB M TKAaHEW M3 3apOJBIIICBBIX JIMCTKOB. B3auMHOE BIMsSHHME 4YacTed pPa3BUBAIOLIETOCA
3apojpimia (3MOpHOHANbHAS MHIYKIUS). 3akiajJka IUlaHa CTPOEHHUS >KMBOTHOTO KakK pe3ylbTaT
UEepapXUUECKUX B3aUMOJICHCTBUN TE€HOB. BiusHuMe Ha HSMOpPUOHAIBHOE pa3BUTHE PA3IUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEeIbl.

Poct u pa3sutue xuBoTHbIX. [TocTamOpuonanbublil nepuoa. Ilpsimoe u HenpsMoe pa3BUTHE.
PazBute ¢ meramopho3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HAQYEHHE INPSIMOTO M HENPSAMOrO pPAa3BUTHs, MX PACIPOCTpPAHEHHE B Ipupoxae. Tumsl pocta
KUBOTHBIX. DaKTOpPbI PETyIsALUUA POCTa KUBOTHBIX M dYenoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHUS y JKUBOTHBIX U uenoBeka. llepuoabl oHTOreHesa uyenoBeka. CTapeHuWe U CMEpPTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxenue u pasButue pacreHuil. ['ameropur u cnopodur. Melio3 B )KMU3HEHHOM LIMKJIE
pactenuii. O6pazoBanue crop B mpoiecce meiosza. ['amerorenes y pactenuil. OmiogoTBOpeHHE U
pa3BUTHE pACTUTEIBHBIX OPraHU3MOB. J[BOHHOE OIUIOJOTBOPEHHME Yy IBETKOBBIX pACTEHUI.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIUN OHTOTEHE3a Y PACTEHUN U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmuubel u cxemsl: «BereraTuBHOE pa3MHOXKEHHE», «THMBI OECIONOro pa3MHOXKEHUS,
«Pa3MHOXkEHHE XJTaMHJIOMOHAbD, «Pa3MHOKEeHUE ABrIIeHbD», «Pa3zMHOXeHUEe TUuapb», «Menosy,
«Xpomocomsl», «I'amerorenesy», «CTpoeHHEe SAMLEKIETKH M CIEpMaro3onna», «OCHOBHBIE CTaJuu
oHTOreHe3a», «lIpsmoe u HenpsMmoe pa3ButHe», «Pa3BuTHe ManCKoOro *Kyka», «Pa3zsurue capaHum»,
«Pa3BuTne narymku», «/IBolHOE OIIOJOTBOPEHME Y LBETKOBBIX pacTeHHi», «CTpoeHHE CEMSH
OJIHOJIOJIBHBIX U JIBYJOJIBHBIX pacTeHui», «KM3HEHHBIM IIUKI MOPCKOM KamycTsD», «KHU3HEHHBIN
LUK MXay, « KU3HEHHBIN LMK ManOpOTHUKAY, « KU3HEHHBIN LIMKI COCHBD.

O6opyoBaHKE: CBETOBOM MHUKPOCKON, MHUKpOINpenaparhl SHWLEKIETOK M CIEePMAaTO30H/0B,
Mozeinb «L{uK1 pa3BUTHS JIATYILIKI Y.

JlabopaTtopnasi  pabora «/3yuyeHne  CTpPOEHHs  TOJOBBIX  KJIETOK Ha  TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckasi padora «BbIABIEHNE TNPHU3HAKOB CXOJACTBA 3apOJBIINIEN IMO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTEHUI».

Tema 11. I'eHeTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hctopust cTaHOBICHHS U pa3BUTHs T€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oreuecTBeHHbIX Y4€HbIX B pa3BuTHHM reHeTuku. Paboter H. K. Kombrosa, H.
W. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. @wnunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TE€HETMUYECKHUE TOHATHUS M CUMBOJIBI. ['OMOJIOTMUYHBIE XPOMOCOMBI, aJUIEIbHBIE
TCHBI, QJIbTEPHATHBHBIC IPU3HAKM, JOMUHAHTHBIA M PELECCUBHBIM IPU3HAK, T'OMO3MIOTA,



reTepo3uroTa, YWUCTash JMHHS, TUOPUIBI, TeHOTUN, ¢eHoTurl. (OCHOBHBIE METOIbl TEHETHKHU:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUCCKUH, MOJIEKYIISIPHO-TEHETUICCKUMN.

JdemMoHcTpanuu

[optpetsl: I'. Mengens, I'. ne ®pu3, T.Mopran, H. K. Konsuos, H. W. Basunos, A.
H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabauiiel u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIIBaAHUS.

JlaGopaTopnas padora «/{po3o¢punia kak 00bEKT reHETUYECKUX HCCIECTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpermmubanue. [lepBoiii 3akoH MeHzens — 3aK0H eAHHO00pa3us THOPUIOB
nepBoro nokosieHus. [lpaBuno nomuHupoBanus. Bropoil 3akoH MeHaenss — 3aKOH pacUICIUICHHS
npu3HaKoB. [luTonornueckre OCHOBEI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a YiuCcTOTh TaMeT.

AHanusupyrolee ckpemuBanue. [IpoMexyTounslil xapakTep HacieaoBaHus. Pacuienenue
MPU3HAKOB IIPU HEMTOJIHOM JIOMUHUPOBAHHH.

Jurubpunnoe ckpemmBanue. Tpetuil 3akoH MeHiensi — 3aKOH HE3aBHUCUMOTO HacleOBaHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CuernnieHHoe HaciefoBanue npusHakoB. PabGotel T. Moprana. CremyieHHOe HacleI0BaHUE
T€HOB, HAPYLIECHUE CLETUIEHUS MEXAY F'€HaMi. XPOMOCOMHAasl TEOPUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHHU3M OIpEAENICHHUs Ioja. AyTOCOMBI M IOJIOBbBIE
XpPOMOCOMBI. ['OMOraMeTHbIN U reTeporameTHbIi noj. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX € MTOJIOM.

l'enoTtun kak wenmoctHas cucrema. I[lnedoTponus — MHOXECTBEHHOE [JEHWCTBUE TIEHA.
MHoxecTBeHHbIHN aienu3M. B3anmoselicTBre HeasuienbHbIX reHOB. KoMIuieMeHTapHOCTh. DNUCTa3.
[Tonumepust.

I'enernyeckuii KOHTPOJb Ppa3BUTHsSL PACTEHHMM, JKMBOTHBIX M 4YEJIOBEKa, a TakkKe
(pU3UOTOTHUECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DyHKIMA. ['eHeTHyeckne MeXaHU3MbI
cUMOUoOreHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IMH — MapasUT» U «XO3IMH — MHUKPOOHOMY.
['eHeTnyeckue acmeKkThl KOHTPOJS M HM3MEHEHHsS HacleJACTBEHHONW HH(OpMaluu B IOKOJECHUAX
KJIETOK M OPTaHU3MOB.

JdemMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabauiel 1 cxemsbl: «IlepBeiii 1 BTOpoil 3akoHbl Menaens», «Tperuil 3akoH MeHnzaens»,
«AHamusupymrollee ckpemuBaHue», «Hemonnoe nomuHupoBaHue», «CLEIUIEHHOE HAaCIelI0BaHUE
NpU3HAKOB Yy npo3oduiiel», «l'eHetuka nonay», «Kapuotun uenoBeka», «Kapuotun npo3oduisn»,
«Kapuotun nruns», «MHOKECTBEHHBIN ajulenn3M», «B3anMozaeicTBre reHoB.

OO6opyioBaHMe: MOJENIb sl J€MOHCTpPAllMM 3aKOHOB €IMHO00pa3us THOpPUAOB IEPBOTO
IIOKOJIEHUSI W PpACUICIUICHUs MPHU3HAKOB, MOJENIb JUIsl JEMOHCTPAalMd 3aKOHAa HE3aBUCHUMOIO
HACJIC[I0BaHMsl TPU3HAKOB, MOJEIb Ul JIEMOHCTPALMM CLEIJICHHOTO HAaclelO0BaHMs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IpakTnyeckass padora «/I3ydyeHue pe3ynbTaTOB MOHOTMOPHIHOTO CKpEUIMBAHUS Y
JPO30(QHITBD».

IpakTnyeckas padora «M3yueHne pe3yiabTaToB  JIUTHOPUAHOTO  CKpEIIMBaHHUS Yy
JPO30(QHITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BszaumopeiictBue reHotuna M cpeiasl npu  (GopMmupoBaHuM (peHotuna. l3MeHunBocTh
npu3HakoB. KauecTBeHHbIE U KOJWYECTBEHHbIE MPU3HAKU. BUabl N3MEHUUBOCTU: HEHACIEICTBEHHAS
Y HaCJeICTBEHHA.

MonudukanonHass W3MEHYUBOCTh. Ponb cpensl B (opMupoBaHUH MOIUGDUKAIMOHHON
n3MeHYnBOCTH. Hopma peaknmm mnpusHaka. BapuannoHHBIH psSag W BapHaIllMOHHAs KpUBas
(B. Uoranncen). CoiicTBa MOAU(PUKAITMOHHON H3MEHUYUBOCTH.

l'enoTununueckass wu3MeHYMBOCTh. (CBOWCTBA T'€HOTHIMYECKOM HM3MEHYMBOCTH. Buabl
TeHOTUITUYECKOW M3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASL.



KomOuHaThBHass M3MEHYMBOCTh. Mei03 W TOJOBOM MpoIecc — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. POJIb KOMOMHATHBHOW WM3MEHYHMBOCTH B CO3JaHMH TEHETHUUECKOTO Pa3HOOOpas3us B
npejeniax OJIHOro BHUJA.

MyTauroHHass M3MEHYMBOCTb. Buabl MyTanuii: TIe€HHbIE, XPOMOCOMHBIEC, T'€HOMHBIE.
CrnoHTaHHBIE M UWHAYUUPOBAHHBIE MYTAllMU. SIAepHbIE M LUTOIUIA3MATHYECKUE MYTaIlUU.
ComaTtuyeckue M noJjioBble MyTauuu. [[puurHbl BOSHUKHOBEHUSI MyTallid. MyTareHbl U UX BIIUSIHUE
Ha OpraHuW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IIpollecca. 3aKOH TOMOJIOTMUECKUX pPSJIOB B
HacieacTBeHHOM n3MenunBocty (H.M. BaBuioB). BHesiepHas n3MEHYMBOCTh M HACIICICTBEHHOCTb.

Dnucenemurxa u 3SNUCCHOMUKA, POIb INULEHEMUYECKUX (Hakmopos 6 HACIe008aHuu U
UBMEHYUUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUZMOS.

JdemMoHcTpanuu

[optpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuiel w1 cxembl: «Buabl  W3MEHUMBOCTHY, «MoauduKanuoHHAs W3MEHUYUBOCTHY,
«KomMOMHaTUBHAsT M3MEHUYMBOCTHY, «Meio3y, «OrmmomoTBopeHue», «l'eHeTndeckue 3a00seBaHUs
yesnoBekay, «Buabl myramuin.

OO6opynoBaHue: )KUBbIE UM TepOapHble HSK3EeMIULIPbl KOMHATHBIX PAaCTEHHUI, PUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMUYHBIMHA BUIAMU H3MEHYUBOCTH.

JlaGopaTtopHas padora «Vccienosanue 3aKOHOMEPHOCTEM MOAU(UKAITMOHHON
M3MEHYUBOCTH. [TocTpoeHNE BApUALIMOHHOTO PsAJIa U BAPUAILIMOHHON KPUBOM».

IIpakTnyeckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. 'eHeTHKa YeT0BeKa

Kapuortun uenoseka. MexxayHapoaHasi mporpaMmma UCCle0BaHusI TeHOMa YesioBeka. MeToabl
W3Y4YEeHHUS  TEHETUKU  YeJOBEeKa:  IeHEealloTWYeCKUi,  OJIM3HELOBBIM,  IIUTOrC€HETUYECKUH,
MONYJSIUOHHO-CTATUCTUYECKUH,  MOJICKYJIIpHO-TeHeTHuueckuii.  COBpEMEHHOE  OIpeelICHHE
TEHOTHIIA: MOJHOTEHOMHOE CEKBEHHUPOBAHHE, TCHOTUIIMPOBAHWE, B TOM 4Yucie ¢ momombio [TIIP-
aHaymza. HaciencTBeHHble 3a0o0eBaHUsl YeloBeKa. ['©HHbIE M XPOMOCOMHBIC OOJIC3HH YEIIOBEKA.
bone3snn ¢ HaciaeACTBEHHON MPEApacrnoioKEHHOCTbIO. 3HAYCHUE MEIUIMHCKOW T'E€HETUKH B
MPEIOTBPAIIEHUN W JICYCHUU TEHETHYECKUX 3a00JIeBaHUN dYelnoBeKa. MeIuKOo-reHEeTHYECKOe
KOHCYNIbTHpOBaHHE. CTBOJIOBbIE KJIETKHU. [IOHSATHE «Tr€HETHYEeCKOro Trpy3a». DTHUYECKUE AaCIEKThI
MCCJIEIOBaHMH B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (akTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YElOBEKa K (PU3UUYECKOMY H
XUMHUYECKOMY 3arpsi3HEHHUIO OKPYKAIOIIeH cpenbl. ['eHeTnueckas mpeapacionoKeHHOCTh YEIOBEKa K
ITaTOJIOTHSIM.

JdemMoHcTpanuu

Tabouiel u  cxembl: «KapuoTun uenoBekay», «MeToIbl H3yUeHHUSI TEHETUKH YEeIOBEKay,
«['eneTnyeckue 3a00J€BaHUS YEJTIOBEKA».

IpakTHyeckas pa6ora «CocraBieHue n aHaIu3 POJIOCIOBHOM.

Tema 15. Cenrekuusi OpraHuzMoB

JlomecTukanuss W CeneKnMs. 3apoXKICHHE CEeIeKUMM M JAOMecTHKanuu. Yyenue H.
W. BaBuiosa o lleHTpax MpoUCXOXKACHHUSI 1 MHOTO0Opasust KyJIbTypHBIX pacTeHuid. Poib cenexkuuu B
CO3/IaHUU COPTOB PACTEHUM M MOPOJ KUBOTHBIX. COpT, mMopona, mramMM. 3aKOH TOMOJIOTMYECKHUX
pSAOB B HAceACTBeHHOM n3MenunBoct H. M. BaBuiosa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeTtoapl ceneKMOHHON paboThl. VckyccTBeHHBIH OTOOp: MaccOBBIH M MHAMBHYaJbHBIH.
Oranbsl KOMOMHAIIMOHHOM cenekuuu. McmplTaHue mnpou3BoauTeneil mo motomMcTtBy. OTOOp 110
TEeHOTHUITY C TIOMOIIbIO OLIEHKH (DEHOTHMA MOTOMCTBA M OTOOP MO T€HOTHILY C IOMOIIBI0 aHaIH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CENEKIIMOHHOW paboThl. PamuanuoHHBIT U
XUMHUYECKH MyTareHe3 Kak MCTOYHUK MYTAallil y KyIbTypHBIX (hopM opraHu3MoB. Mcronb3oBaHue
F€HOMHOTO pelakTUpoBaHUs M MeToqoB pekoMOuHaHTHBIX JHK mis momydenuss umcxomHoro
MaTtepuana Jjisi CEJIeKIUH.

[Tonyyenne  monuruionoB.  BHyTpuBHMmoBas  ruOpuamsaius.  BimM3kopoJcTBEHHOE
CKpelIUBaHue, U WHOpUAWHT. HepoacTBEHHOE CKpelluBaHue, WM ayTOpuauHT. ['eTepos3uc u ero



npuynHbl. Vcnonp3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpunumsanus. [Ipeomonenue
Oecrioivs MEXBHJIOBBIX THOpUIOB. J[OCTHIKEHHS CeNeKIUU PAacTeHUM U >KUBOTHBIX. «3enénas
DPesontoYuUs».

CoxpaHeHHEe W M3yYEHHE TEHETHMYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M UX JUKHUX
poauueil Ui CO37aHMs HOBBIX COPTOB M THOPHUIOB CEINbCKOXO3SHWCTBEHHBIX KYIBTYp. M3yueHue,
coxXpaneHue U YnpasieHue 2eHemudecKUMU pecypcamiu CenbCKOXO3AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEAX VAVUUEHUS CYUWEeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yucne ¢ nNpuMeHeHuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUll, Nnepedosvlx udeu U
NePCneKMuUEHbIX MEXHOIO2UIL.

JdemoHcTpauuu

Ioprpersr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpauenko, b.
JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabauipl 1 cxembl: «LleHTpBl MPOUCXOXKIAEHHUSI U MHOI000pasus KyJlIbTYPHBIX PAaCTEHUI»,
«3aKOH TOMOJIOTMYECKUX pSAJOB B HACJIEACTBEHHOM W3MEHYMBOCTH», «METOIbl CEIeKIUn»,
«Otnanénnas rudpuan3amnusy, «MyTareHes3y.

JlabopaTopHasi pa6ora «/I3ydyeHre COpPTOB KYJIbTYPHBIX PAaCTEHUW M IMOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHre METO0B CEJIEKIIUN PACTEHUI».

IpakTuyeckas padora «lIpuBruBKa pacTeHUI.

IKckypenst «OCHOBHBIE METOAbl U JIOCTHIKEHHUS CEJIeKIMM PACTeHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHILHWIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENIbHBIA YYacCTOK, B TEIUIMYHOE
X035IUCTBO, B 1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0rus 1 CHHTeTUYecKast OH0JIOrus

OOBEeKThI, HCHOJb3yeMble B OHOTEXHOJOTHH, — KJIETOYHBIE U TKAHEBBIC KYJbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTHUKA. TpaJullMOHHAss OMOTEXHOJOTHUS: XJIeOOoeUeHrne, MoayuyeHue
KUCJIOMOJIOYHBIX  MPOJYKTOB, BUHOJIEIIHE. MukpoOuoIoruuecKuit CUHTE3. OOBEKTHI

MHUKpOOHOIOrnYeckux TexHonoruit. [IponsBoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

CoznaHue TEXHOJOTUN U MHCTPYMEHTOB 1€JIEHAIIPaBICHHOIO U3MEHEHUS U KOHCTPYHPOBAHUS
T€HOMOB C LIEJIBIO MOJYYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COACPIKALIUX HE BCTPEYAIOLIUECS B
pHUpoie OMOCUHTETUUECKUE MTYTH.

Knerounas wmHxkeHepus. MeToapl KyJabTypbl KJIETOK M TKaHEH DACTEHUH M JKUBOTHBIX.
KpuoOanku. Comaruyeckass rubpuauzanuss U comaTuueckuid smOpuorene3. McnonbpzoBaHue
raliouIoB B CENEKUUU pacTeHuil. [lonyuenue MmouoxknoHanbHblx aumumen. Fcnonvzosearnue
MOHOKNOHANbHBIX U NOJIUKTIOHANTbHLIX anmumen 6 Mmeouyure. VICKycCTBEHHOE OIUIOJOTBOPEHUE.
PekoHCTpyKLIMS SAWLEKIETOK W KJIOHMPOBAaHUE JKUBOTHBIX. MeToa TpaHCIUIAHTALMHU — SAEP
KIIETOK. Texnonocuu  0300po6nenus, KyIbMmueUpo8aHusi U MUKPOKIOHAILHO20 — PAIMHONCEHUs.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M TE€HHas HMHKEHepus. VICKyCCTBEHHBII CHUHTE3 T€HAa UM KOHCTPYMPOBAHHUE
pexomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHKEHHsT M TEpPCHEKTHBbI
XPOMOCOMHOM U T€HHON MH)KEHEPHUH. DKOJOTHYECKHE U ATHYECKHE TPOOJIeMbl TeHHOW HHKEHEPUH.

Menununckue OuotexHonoruu. IloctreHomHas mudposas MeauuuHa. IIIP-nmarnocruka.
MeTaboOMHBIN aHaIN3, TEHOIICHTPUUECKUI aHaIu3 POTEOMa YEIOBEKa JIJIsl OIEHKH COCTOSIHHS €r0
310poBbs. Vcronp30BaHME CTBOJIOBBIX KiIETOK. TapreTHas Tepamusi paka. 3D-OnonH>keHepus s
pa3paboTku (pyHIAaMEHTaIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOIMH, CO3JaHUsI KOMIUIEKCHBIX TKaHEeH
COYETaHUEM TEXHOJIOTUH TpPEXMEPHOro OHONpPUHTHHra M ckaddoyiguHra Uis peleHus 3ajad
MEePCOHAIM3UPOBAHHON MEIUIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IeNbl0 oOecrieuyeHuss KOMOMHMPOBAHHOW 3alllUThl OT
Bo30Oynuteneit OPBU, ycraHOBIeHHE MOJEKYISpPHBIX MexaHU3MOB (QyHkunoHupoBanus PHK-
COJIepKAalX BUPYCOB, BHI3BIBAIOIINX 0COO0 OMAacHbIE 3a00JI€BaHUS YEIOBEKA U AKHUBOTHBIX.

JdemMoHcTpanuun

Tabnuuel u cxemsl: «Mcrnonb30BaHNe MUKPOOPTAaHU3MOB B MIPOMBIIIJIEHHOM TPOU3BO/ICTBEY,
«Knerounas nHxeHepus», «I eHHas HHXKEHEPHI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.




IpakTuyeckasi padora «llonydeHne MOJIOYHOKUCIBIX IIPOLYKTOBY.
Ikckypeust «broTexHONIO0rus — BakKHEHIIas NpPOM3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO)».



JesAiTeJIbHOCTDh YUYUTEJISl C Y4eTOM padoueii MporpaMMbl BOCTIUTAHUS

1. YcraHoBneHHE TOBEPUTEIBHBIX OTHOMIEHUM MEXAY YUYUTEIEM U €r0 YYEHUKAMH,
CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPHATHIO YYAIIUMUCS TPEOOBAHUHN U TPOCHO yuUTENs,
NPUBJICYCHUIO UX BHUMaHUA K 00CYX1aeMOil Ha ypoke HH(POPMAIUH, aKTUBU3AIIH UX
MMO03HABaTeIbHON JACATCILHOCTH;

2. TloOyxxaeHune MKOILHUKOB COOMI0AAaTh Ha yPOKE OOIICPUHATHIE HOPMBI TOBECHUS, TIPABUIIA
00IIEeHUs CO CTAPIIUMHK (YIUTEIISIMH) U CBEPCTHUKAMHM (IITKOJIbHUKAMH ), IIPUHIIUATIBI y4eOHOM
JMCIIATUTMHBI U CAMOOPTaHU3aIHH;

3. HpI/IBJIe‘-IGHI/IC BHHUMaHM HIKOJIBHUKOB K ICHHOCTHOMY ACIICKTY U3Yy4aCMbIX Ha YPOKax
HBHGHHﬁ, OopraHu3anusa ux pa6OTBI C HOHy‘I&GMOﬁ Ha YpOKE COLIUAJIbHO 3HAYNMOM
HH(I)OpMaHHCﬁ — HHUIMUPOBAHHC €C O6CY)K,I[CHI/I$I, BBICKA3bIBAHUA YUAITUMHUCA CBOCTO MHCHUL
110 €€ 1MoBoLaYy, BLIpa6OTKI/I CBOEIO K HeH OTHOIICHMA,

4. Hcrnonb30BaHKE€ BOCIUTATENbHBIX BOBMOXKHOCTEHN coziep kaHus yueOHOro rpeMeTa yepes
JEMOHCTPALMIO JIETSM IPUMEPOB OTBETCTBEHHOI'O, IPAYKIAHCKOTO MOBEACHMSI, IPOSBICHUS
YeJIOBEKOIO0MSI U T0OpOCEpIeUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB IS YTEHUS,
3a/1a4 )i pelieHus, NpoOIeMHBIX CUTyalui i1 00CYKIEHHS B KJIacCe;

5. IlpumeHeHune Ha ypoKe MHTEPAKTUBHBIX (OPM pabOThI yyaIuXcs:

6. IHTENNeKTyanbHbIX UIP, CTUMYJINPYIOIIUX [103HABATEIbHYI0 MOTUBALIUIO NIKOJIBHUKOB;
JTUAAKTUUECKOTO TeaTpa, I/Ie MOJyuYeHHbIE HAa YPOKE 3HaHMsI OOBITPHIBAIOTCS B T€ATPAJIbHBIX
MOCTaHOBKAX; AUCKYCCUHM, KOTOPBIE AAIOT yYalIMMCsI BO3SMOKHOCTh TPUOOPECTH OTIBIT BEJICHUS
KOHCTPYKTHBHOTI'O JIajiora rpynnoBoi paboThl UK paboThI B Mapax, KOTOPBIE y4aT MIKOJbHUKOB
KOMaHJHOU padoTe U B3aUMOJIEHCTBUIO C APYTUMHU JI€TbMU;

7. BkiroueHue B YPOK HUI'POBBIX ITPOLCAYP, KOTOPLIC ITIOMOT'atOT NOAACPIKATE MOTHBALIUTO aeren
K NOJIYUCHUTIO 3HaHI/II71, HaJa)XKMBaHMIO ITO3UTUBHEIX MEKINIHOCTHBIX OTHOIIICHUM B KJ1acCce,
MMOMOTarOT YCTaHOBJICHUTO I[O6p0)KCJ'IaTCJ'ILHOI71 aTMOC(I)CpBI BO BpCMs YpOKa;

8. Opranusanus medcTsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUALTUXCS HAJ UX
HEYCIIEBAOIMMU OJTHOKJIACCHUKAMM, JTAFOIIETO IKOJIBHUKAM COLMAIIBHO 3HAYUMBIH OIBIT
COTPYAHUYECTBA U B3aMMHOU MOMOIIN; MTHUIIUMPOBAHHUE U MOJIEPKKA UCCIIEIOBATEIbCKON
JIEATEIbHOCTH IIKOJIBHUKOB B PAMKAX peaN3allii UMU UHIAUBHAYaJIbHBIX U IPYIITOBBIX
UCCIIEIOBATENIbCKUX MTPOEKTOB, YTO JACT MIKOJIbHUKAM BO3MOXHOCTH IPHOOPECTH HABBIK
CaMOCTOSITENIBHOTO PELICHUsI TEOPETUUECKON TPOOIEeMBbl, HABBIK T€HEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX MJIEH, HABBIK YBOKUTEILHOIO OTHOIICHUS K UyXKUM UJesIM, OPOPMIICHHBIM B
pabotax apyrux u BocrnuTarenbHbIi MpoIece MIKOJIbI OMUPaeTCs Ha TPaJuLuu
VHTEJUIEKTYaJIbHbIX, TBOPYECKUX COOBITHH U MAaTPUOTUYECKHUX MPAKTHK.



3.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHUS OOYYaIOIIUMHUCS
pOTpaMM CpeaHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHBIE.

B cTpykType NMYHOCTHBIX pPE3yJabTaTOB OCBOCHUS MPOrPaMMbI 10 OWOJIOTMU BbIIEICHBI
CJIETYIOIIHNE COCTABIISIONINE: OCO3HAHNE 00YJaIOIUMUCS POCCUNCKOM TPasKIaHCKOW HICHTUIHOCTH —
TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH W CaMOOIPEACIICHUIO, Haluuyue MOomueayuu K
00y4YeHHIO OWOJIOTHH, YeleHanpasieHHoe passumiue BHYyTPEHHUX YOKICHUN JTMYHOCTH HAa OCHOBE
KITFOUEBBIX [[EHHOCTEH M UCTOPUYECKHUX TPAIULUN Pa3BUTHS OMOJIOTHYECKOT0 3HAHHUS, 20MOBHOCTb U
CcnocooHoCcmeb 00YJAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMH, MPUCYLLIUMHU cucrTeme OHMOJIOTrMYECKOT0 o0Opa3oBaHus, Haluuue
NPABoCO3HAHUA SKOIOTHIECKON KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETA W CTPOUTH >KU3HEHHBIE
TIJIaHBI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHMSI IPOrpaMMbl MO OMOJIOIMM JOCTHTAIOTCS B E€IMHCTBE
yueOHOM M BOCHUTATENBHOM MAESITENTbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMU U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, IPUHATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMH TMOBEACHHMS U CIIOCOOCTBYIOT IpolleccaM CaMOTO3HAHMS,
CaMOBOCIIUTAHUS M CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW NO3WIMU JUYHOCTU, MATPUOTH3MA H
YBOXEHUSI K 3aKOHY M IPaBOIOPAJIKY, 4YEJIOBEKY TpyJla U CTaplieMy I[OKOJEHHIO, B3aUMHOIO
yBa)kKeHUsI, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJIECIUIO U TPAAHUIMSIM MHOTOHAIIMOHAIHHOTO
Hapopa Poccuiickoit Denepanun, NpUpoae U OKPYKarOIIEH cpelie.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUS Y4eOHOro mpeamera «bBHOJOTHS» JOKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYarOLIUXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX OpPUEHTAIIM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUU,
COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHMCKOIO OOIIECTBa, pacIIMpPEeHHE >KU3HEHHOTO
ONBITA U ONBITA JEITEILHOCTU B IMPOIECCE peaAM3allMd OCHOBHBIX HAIPABJICHUI BOCHUTATEIBHOU
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YUaIOIIErocsl Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M O0O0sI3aHHOCTEH, YBaK€HME 3aKOHa U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW AEATEIbHOCTH NPHU CO3JAaHUMU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENENSATh COOCTBEHHYIO TO3UIMIO 110 OTHOLIEHHUIO K SBJICHUSM COBPEMEHHOM
YKU3HU U OOBSICHITH €€;

YMEHHE YYUTBIBaTh B CBOMX JICUCTBHUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
JIOJIeH ¢ pa3HbIMU YOCKACHUSIMH, KYJIBTYPHBIMU [ICHHOCTSIMHU M COITHAIIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS Yy4EeOHBIX,
MO3HABATENIbHBIX M MCCIEI0BATENbCKUX 33/a4, YBAKUTEILHOTO OTHOIIEHHUS] K MHEHHUIO ONIIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU I€ATEIbHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKON MIEHTUYHOCTH, MATPUOTH3MA, YBAKCHHS K
CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH mepea PonuHoi, ropaocT 3a CBOM Kpaii, cBoto Ponuny,
CBOM SI3BIK M KYJIBTYPY, IPOIIIOE U HACTOsIIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAUIO M MaMSITHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHICKUX YyYEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUA 3HAUYCHUs OUOJIOTUN B TIO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoex1EHHOCTb, TOTOBHOCTh K CIIY)KeHUIO U 3amure OTeyecTBa, OTBETCTBEHHOCTD 32
€ro cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOT0O HApO/1a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH HA
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMUMBOTO OYAYIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSM, CO3JaHUI0O CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULIUAIMU HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIJICHHE MPOSIBISITh KAUeCTBa
TBOPYECKOM JIMYHOCTH;

5) puznueckoro BocnuTanus, pOPMUPOBAHUS KYJILTYPHI 310POBbS U IMOLMOHAIBHOTO
Os1aronosyqusi:

MOHUMAaHUE U peanu3alys 3A0pOBOro M OezomacHoro oOpasza KU3HH (3M0pOBOE IMUTAHUE,
COOJIIO/ICHNE TUTUEHUYECKUX TIPABMWJI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHATUN U OTIbIXA,
perynsapHas pusudeckas akTUBHOCTE), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K
coOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MMOHMMAaHKUE [[EHHOCTU MPaBUJ MHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS
B CUTYAIIUSX, YIPOKAIOIIUX 3I0POBBIO U )KH3HU JTIOJICH;

OCO3HAaHWE TIOCIEICTBUN U HEMNPUATUS BPEAHBIX MPHUBBIYEK (YIOTPEOJICHHs] aAIKOTOIIs,
HapKOTHUKOB, KYpEHHUs);

6) TPYAOBOT0 BOCIIMTAHHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTEePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAIIbHOW HAIpaBJIEHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHSITH TAKYIO JICSITEIIbHOCTD;

UHTEpEC K pa3nuyHbIM cdepaM NpodecCHOHATBHOM AesITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun u peaaTnu30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0OOpa3oBaHWI0O M CaMOOOpPa30BaHUIO HA MPOTSIKEHUM Bce
KU3HU;

7) 3K0JIOTN4Ye€CKOT0 BOCITUTAHHUS :

AKOJIOTUYECKH 1eJIecO00pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHHUKY JKHU3HH Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMS;

TIOBBIIICHUE YPOBHSI OKOJOTUYECKOW KYJIBTYPBI: MPUOOpPETEHHWE OIbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpebl;

OCO3HaHUE TJI00AILHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X pereHus;

CIOCOOHOCTH MCIOJIb30BaTh MPUOOPETaeMbIe TTPH U3YYEHUU OWMOJIOTUU 3HAHUS U YMEHUS MPU
pEelIeHNH TPOoOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM TPUPOJIOINOIB30BAaHUEM (COOIIOIEHNE TPABHUIT
MOBEJICHUSI B MIPUPOJIE, HAMIPABICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B PKOCHUCTEMAX, OXPaHy BHJOB,
IKOCUCTEM, Orocdephl);

AKTUBHOE HENMPUATUE JIEUCTBUM, TPUHOCSIINUX BPEl OKPYKaroUIeH NMPUPOIHON cpefie, yMEHUE
MIPOTHO3UPOBATh HEOJATONPHUATHBIE YKOJOTHUECKHUE TMOCIEICTBHUS MPEANPUHUMAEMBIX JCHUCTBUN U
MPeoTBpaIIaTh UX;

HaJIM4YUe Pa3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, HKOJIOIMYECKON KYJIbTYphl, OIBITA
JEATETbHOCTH  HKOJOTMYECKON  HampaBJICHHOCTH, YMEHUS  PYKOBOJCTBOBAaTbCSI  HMMHU B



[IO3HABATEJIbHONM, KOMMYHHUKAaTUBHOM M COLMAIBHOM IPAaKTHKE, TOTOBHOCTM K Y4YacTHUIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKd W OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO HA JHMAJOre KYJIbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIMKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YMTATEJIBCKOW KYJIBTYpPhl KaK CpEICTBA B3aUMOJCUCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

MOHMMaHHe crneuuuKu OWOJIOTUM KaK HayKH, OCO3HaHHS e poiau B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAYYHOT'O MBIIUIEHUS, CO3[JaHUHU 1IeJIOCTHOTO IPECTABICHUs 00 OKpYXKaroIleM MHUpe
KaKk O eIMHCTBE NPUPOJbI, YeJIOBEKa M OOIIEeCTBA, B MO3HAHUHM HPUPOAHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJISI COBPEMEHHOW IMBHIIM3AIMU: OOECTICUCHUS
HOBOI'O YPOBHSI pa3BUTUS MEIUIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OHOTEXHOJOIHMH, CIOCOOHBIX
pematb pecypcHble MPOOJIEMBbl Pa3BUTHS YEIOBEYECTBA, IMOMCKA IYTEH BBIXOJA M3 TI00AIBHBIX
9KOJIOTUYECKUX MpolsieM M obecrieueHus mepexoja K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAIIEHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OHMOJOIMYECKMX 3HAHUH B LENAX MOBBILIEHUS OOLIeH
KyJbTYpBl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIHHOM
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OUoIOTuH;

IIOHUMAaHHE CYIIHOCTH METOJOB II03HAHUS, MWCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH  MCIIOJIb30BaTh IOJIydaeMble 3HAHUS I aHajdu3a M OOBACHEHMs  SIBJICHUM
OKpYXXaloIIero Mupa M MPOUCXOAAIIMX B HEM M3MEHEHUl, yMEHHE [enarb OOOCHOBAHHBIE
3aKJIIOYECHUS] Ha OCHOBE HAay4YHbIX ()aKTOB M MMEIOIIUXCS JAHHBIX C LEJIBIO MOJTY4YEHUS JJOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENIBHO UCIOIb30BATh OMOJOTMUECKUE 3HAHUS JUI PELIeHus mpodieM
B PEAIbHBIX KU3HECHHBIX CUTYALHsIX;

OCO3HAaHHE LEHHOCTU HAyYHOW JEeATENbHOCTH, T'OTOBHOCTb OCYILECTBIATh IIPOEKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO M €aMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMW 1O OHOJOTMH B COOTBETCTBUU C IKU3HEHHBIMHU
NOTPeOHOCTAMM.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylbTaThl OCBOEHHUS ydeOHoro mpenmeTra «bHOIOTHS» BKIIOYAIOT:
3HAUMMbIE i1 (OPMHUPOBAHMS ~ MHPOBO33PEHHS  OOYYAIONMIUXCS  MEXKIUCIHUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIleHayuYHbIe MOHSITHS, OTPAKAOIINE IIEOCTHOCTh HAYYHOM KapTHHBI MHUpA H
crieni(puKy METOJO0B TO3HAHHUS, HMCIOJIb3yeMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, IHEPTHUS,
SIBIIEHUE, TPOIIECC, CUCTEeMa, HAYYHBIH (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClIeIOBaHKMe, HaONI0ICHUe, W3MEpeHHue, HKCIEPUMEHT U JIpyrue); YHUBepcallbHble Yy4deOHbIE
neicTBus (MMO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYIATUBHBIE), 0O0ecTieunBaroIue GopMUpPOBaHUE
(YHKIIMOHATBLHOM TPAaMOTHOCTH W COITMAIBHOW KOMIIETCHIIMM OOy4YaroIMUXCs;, CIIOCOOHOCTh
00y4JaromXcsi UCMOJIb30BaTh OCBOEHHBIC MEKIUCIUILUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCAIbHBIC YUeOHBIC JCHCTBHUS B MO3HABATEIFHOW U COIMATILHOM MPAKTHKE.

B pesynbrare wu3ydeHus OWOJOTHMM Ha YPOBHE CpeAHEro oO0mero oO0pa3oBaHUS Y
obyugaromerocss Oyayr chOpMHpPOBAaHBI TIO3HABATENIbHBIC YHUBEpPCAJbHBIE YyUeOHBIE JCHCTBUS,
KOMMYHHUKATHBHBbIC YHUBEpCAIbHbIC yueOHbBIC NEHCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIC y4eOHBIE
JIEHCTBHSI, COBMECTHASI ICSITEIIBHOCTb.

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHHS MPOTpaMMbl CpPEIHEro O0IIero o0pa30BaHUS
JIOJIKHBI OTpaX<aTh:



OBiaieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbI€ JJOrHYECKHE IeHCTBHS:

CaMOCTOSITENILHO  (DOPMYIIUPOBATh M  aAKTyaJM3WpPOBATh MPOOJIEMYy, paccMaTpuBath €&
BCECTOPOHHE;

WCIOJIb30BaTh TIPU OCBOCHUHW 3HAHUI MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIM3a, CUHTE3a,
CcpaBHEHUS, Ki1accuukamuu, 0000IIEHNUs), PACKPBIBATh CMBICT OMOJOTUYECKHUX MOHATUHN (BBIICIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU MMOHSATHSIMU );

ONpeAeNsATh LEeIH JAeATEIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHTH PE3yIbTAThI ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS [l 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHE PaCCYXKJICHUs (MHIYKTUBHBIC, JCTyKTHUBHBIC, TI0 aHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHUSI B PACCMATPUBAEMBIX SBJICHUSX, (OPMYJIHUPOBATH BBIBOABI U
3aKJTFOYCHHS,

MPUMEHITh CXEMHO-MOJENbHbIE CpPEACTBAa MJsl IPEACTABICHHUS CYHICCTBEHHBIX CBS3EH H
OTHOILIICEHUNA B HW3Yy4aeMbIX OHOJIOTMUECKHX OOBEKTaX, a TakKe MPOTUBOPEUYHI pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMALMOHHBIX HUCTOUHUKAX;

pa3pabarhiBaTh IUTAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a MMEIOIIUXCS MATePUATBHBIX H
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JICATEIHHOCTh, OICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OILICHUBATh PUCKU MOCJIEICTBUN JESATEIbHOCTH;

KOOPJIWHUPOBATh M BBINOJHATE pPabOTy B YCIOBUSX PEATHHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbBIe HCCIEI0BATEILCKHE AeliCTBHS:

BIIQJIETh HAaBBIKAMH Yy4eOHO-UCCIIEOBATEILCKON U TMPOEKTHOM [EeATEIbHOCTH, HaBBIKAMH
paspenieHust mpodaeM, CIOCOOHOCThIO W TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY TIOMCKY METOJIOB
pelIeHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

HCIIOJIB30BATh paSJ'H/ILIHBIe BUAbI OCATCIBHOCTU 110 HOJ'Iy‘-ICHI/IIO HOBOI'O 3HAaHHA, €ro
UHTEPIIPETAIMK, MPEOOPa30BaAHUI0 M TPUMEHEHHI0 B Y4YEOHBIX CHUTYyallMsX, B TOM YHCIE MpHU
CO31aHUHN y‘I€6HBIX " COIMUAJIBbHBIX HpOGKTOB;

(dbopMUpOBaTh HAyYHBI THUI MBIIUICHUS, BIaJeTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBHIMU
INOHATHUAMHU U METOJJaMHU,

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3aJaud B OOPa30BATENbHON JEATENBHOCTH U
JKN3HCHHBIX CI/ITyaHI/IfIX;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIC CBS3U U aKTyalTU3UPOBATh 33/1ayy, BBIABUTATH THIIOTE3Y
eé peHICHI/Ifl, HaXOIUThb apFYMeHTI)I JJISI 10Ka3aTeJIbCTBA CBOUX yTBep)KI[eHPIﬁ, 3a1aBaThb napaMeTpH 158
KPUTEPUU PEIICHUS;

aHaJ'II/I?;I/IpOBaTB HOJ'Iy‘IGHHI:IG B XO0/JIC peH_IeHI/IH 3agauu pe3y.HI)TaTBI, KpI/ITI/I‘—IeCKI/I OLCHUBATHh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBISTh IIEJICHANIPABICHHBIN TOUCK IEepeHOoca CpPeACTB U CIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

yMeTb  TEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M TIPAKTHYECKyl0  oOyacTu
KHNU3HEACATCIIBHOCTH,

yMEeTb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeill;

BbIJIBUT'aTh HOBBLIC HJICU, npe)maraTL OpI/IFI/IHaJIBHBIe Ioaxodbel U peHIeHI/ISI, CTaBUTH
pOoOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) paGora ¢ nngopmanmeii:



OPUCHTUPOBAThCSI B Pa3IMYHBIX HCTOYHHUKAX HWHPOpMANUU (TEKCTe Y4eOHOro MOCOOwUs,
HAYYHO-TIOMYJISIPHOU JIUTEpAType, OMOJOTHUECKUX CIOBApSX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3zax
JaHHBIX, B VIHTepHETE), aHATU3UPOBaTh WH(POPMALIUIO PA3JIMYHBIX BHIOB U (OpPM MpeACTaBICHUS,
KPUTUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U HEITPOTHBOPEUYHBOCTH;

(GbopMyIMpoOBaTh 3amMpoChl W TPUMEHSTh pA3IUYHBIE METOJBI IPH IOUCKE U OTOOpe
Ouosornyeckoit nHMGOpMaIK, HeOOXOIUMOH JIJISl BHIIOJHEHHS y4eOHBIX 3a/1a4,

MPUOOPETaTh OMBIT WCIONB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3JIUNYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAIbHYIO (OpMY TPEICTABICHHUS  OHOJIOTHYECKON
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BAaTh HAYYHBIM SI3BIK B Ka4yeCTBE CpPEICTBA MpU paboTe C OHOJIOTHYEeCKOn
uHpOpMaNMel: NPUMEHATh XUMHUYECKHE, (PU3MUYECKHME W MaTeMaTHYeCKUe 3HAKH W CHMBOJIBI,
dopmynel, abOpeBUATYpy, HOMEHKIATYpy, HCIOJIB30BaTh H  MPeoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMUYECKUE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMHU  pACHO3HABaHUS ©  3al(UThl  MHPOpMAIUHM, WHOOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiajieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) o0menue:

OCYHIGCTBJI?[TI) KOMMyHI/IKaHI/H/I BO BCEX 0(1)epax KHN3HU, aKTUBHO yLIaCTBOBaTI) B AUAJIOTC UIIN
JIMCKYCCHH TI0 CYILECTBY 0OCYX1aeMoil TeMbl (YMEHHE 3aJ1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKJICHUS
OTHOCUTCIIBHO BBIIIOJITHCHUA HpeI[HaFaeMOfI 3aJa4du, yT-II/ITI)IBaTI) I/IHTGPGCBI U COIJIaCOBAHHOCTH
MO3UIIUN IPYTHX YYaCTHUKOB TUAIIOTA HITH TUCKYCCHUH);

pacrno3HaBaTh HeBepOaIbHBIC CPEIICTBA OOIICHUS, TOHUMATh 3HAYCHUE COIMAILHBIX 3HAKOB,
NPENOChIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTyallMd, YMETh CMST4aTh KOHQIMKTBI U BECTH
MIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMU CITOCOOAMU OOIIECHUS U B3aMMOICHCTBUS, TIOHUMATh HAMEPEHUS IPYTHUX
JIOJe, TPOSBIATH YBAXHUTEIbHOE OTHOIIEHME K COOECeIHWKY M B KOppeKTHOH (dopme
bopMyITUpOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOKO TOYKY 3PCHHSI C MCIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

MOHMMAaTh M HCMOJb30BaTh MPEUMYLIECTBA KOMAHAHOM M WHAMBUAYAJIBHOM pabOTHl INpH
pelieHnn OMOIOrMYecKkoil MmpoOsieMbl, 0OOCHOBBIBaTH HEOOXOAMMOCTh IMPUMEHEHMsI TPYNIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH y4eOHOM 3aauu;

BBIOMpATh TEMATUKy W METOJbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4IE€HA KOJUIEKTHBA,

MIPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
10 €€ TOCTHKEHUIO: COCTAaBJIATh IUIaH JEHCTBUM, paCIPENEISITh POJIM C YIETOM MHEHUIN YYaCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM paboTHI;

OLIEHUBATh KaYeCTBO CBOETO BKJIA/a M KAXKAOI0 YYaCTHHKA KOMaH/bI B OOIIMN pe3ynabTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJEM C MO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETNYECKOE MOBEACHUE B Pa3IMUHBIX CUTyalUsX, POSBIAThH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBiaieHne YHUBEPCAIbHBIMH PeryssTHBHbBIMH el CTBUAMU:

1) camoopranuzanus:

UCIOJIb30BATh OMOJIOTUYECKHE 3HAHUS VIS BBIBICHUS IPOOJIEM M MX PELICHUS B )KU3HEHHBIX
M y4eOHBIX CUTYalusX;



BBIOMPATh HAa OCHOBE OMOJOTMYECKUX 3HAHUI IIENIEBBIE M CMBICIIOBBIC YCTAaHOBKH B CBOUX
JEHUCTBUSIX M TOCTYNKAaX IO OTHOIIEHHIO K >KMBOM NIPHUPOAE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIFHO OCYILECTBISITh IMO3HABATENIBHYIO JIEATEIbHOCTh, BBISIBIATH TMPOOJIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7auyd B 00pa30BaTEIbHON JESTEIBHOCTH M KM3HEHHBIX
CUTyalUsX;

CaMOCTOSITENIHO COCTABJIATH IUIAH PEIICHHS NpoOJeMbl ¢ YyYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTECHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKHi y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (HOPMUPOBAHHMIO M TPOSIBICHUIO LIMPOKOW SPYAMIUHU B pa3HBIX 001aCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OHLCHKY HOBBIM CUTyalUsAM, BHOCHUTb KOPPCEKTHBBI B JCATCIbHOCTb, OLCHHWBATH
COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIaZICTH HABbIKaMU IO3HaBaTeJILHOU pe(bﬂeKCI/II/I KaK OCO3HaHHsA COBCPHIACMBIX ﬂeﬁCTBHﬁ u
MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHWH, UCIIOJIB30BaTh MPUEMBI peIICKCUU LIS
OLICHKH CHTYAalllH, BBIOOPA BEPHOTO PEIICHHS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 110 UX CHIKCHHUIO,

[IPUHUMAaTh MOTUBEI U apIyMEHTBI IPYIUX IIPU aHAIIA3€ PE3yIbTaTOB IEATEIbHOCTH,

3) npuHsiTHE ce0s1 U APYTHX:

IIPpUHHUMATh CG6$I, IIOHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MIpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMINOKU;

pa3BuBaTh  CMOCOOHOCTH ~ TOHMMATh  MHpP C  TO3UIMH  JPYroro  4eloBeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynabTaThl OCBOEHHUS COfep)kaHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJI€HHOM YpOBHE OPUEHTUPOBAHBI Ha o0ecrnieueHue npodUILHOTO
o0yueHus oOyuatormuxcst Ouongorud. OHM BKIIIOYAIOT: creuurpuyeckue aias OHUOJIOTUU Hay4yHbIe
3HaHMSI, YMEHUSI U CHOCOObI JEMCTBUI MO OCBOEHUIO, MHTEPIpPETAMK U MPeoO0pa30BaHNUI0 3HAHUH,
BUJBI JIEATEIHOCTH IO IMOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIBbHBIX XU3HEHHBIX CUTyanusax. lIpenMerHbie pe3ynbTarsl MPEACTaBIEHBI IO rojam
U3Y4YECHUS.

[IpenmerHble pe3ynbTaThl OCBOEHUS ydueOHOro npenmera «buonorus» B 10 knacce NOTKHbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(GOopMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B MMO3HAHWU 3aKOHOB NPUPOAbl U pEIICHUU
npobJeM palrMoHaIBHOTO MPHUPOJIOIONB30BaHNS, O BKIIAJE POCCUHCKUX U 3apyOEKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJICHME CHCTEMON OHOJIOTHUECKMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATraIoIHe
OMOJIOTHYECKHEe TEepPMUHBI U TOHSTHUS (KU3Hb, KJE€TKa, OpraHu3M, MeTaboyu3M, TOMeocTas,
CaMOpETYJISIMSL, CaMOBOCIIPOU3BEAECHNE, HACIEACTBEHHOCTb, W3MEHYMBOCTb, POCT U Ppa3BUTHE),
ouonornueckue teopun (kiaerounas teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocoMHast
Teopust HacieacTBeHHOcTH T. Moprana), yuenust (H. U. BaBunoBa — o meHTpax MHOroo0pasusi u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpPa3usi MOTOMKOB IEPBOTO IMOKOJIEHUS,
pacILeIUIeHNs], YUCTOTHI FaMET, HE3aBUCUMOI0 HaciaenoBaHus . Menens, ToMOJIOTHYeCKUX psJI0B B
HacjeacTBeHHOM n3MenunBocty H. Y. BaBuiioBa), mpuHIIUIBI (KOMIUIEMEHTAPHOCTH);



BJIaJICHME OCHOBHBIMM METOJAMH HAyYHOTO MO3HAHMSA, HCHOJB3YEMBIX B OHMOJIOTHYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHNE, HAOIIOICHHE, SKCTICPUMEHT);

YMEHHUE BBIACTATh CYIIECTBEHHBIC IMPHU3HAKH: BHUPYCOB, KIETOK MPOKAPUOT U HYKAPHOT,
OJITHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHW3MOB, B TOM 4Mcie OakTepuil, rpuOOB, pacTeHui,
KUBOTHBIX U YEJIOBEKa, CTPOCHHSI OPraHOB M CHUCTEM OPraHOB PAacTEHUi, *KMBOTHBIX, YEIOBEKa,
IPOLIECCOB JKU3HENESTEIbHOCTH, MPOTEKAIOIIMX B OpPraHU3MaxX pacTEeHHWH, KHUBOTHBIX M UEJIOBEKa,
OMOJIOTHYECKUX TPOLIECCOB: OOMEHa BeHIecTB (MeTaboNM3M), MPEBpPAIICHUs YHEPTUU, OpOKEeHUS,
aBTOTPOGHOIO M reTepoTPOPHOro TUIOB MUTAaHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, MeHo03a,
raMeToreHes3a, SMOpPHOTeHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOKCHHS, WHIAMBHIYaTbHOTO
pa3sBUTHSL OpraHu3Ma (OHTOI€He3a), B3aUMOJICHCTBHS T€HOB, FeTepPO3HCca, UCKYCCTBEHHOTO 0TO0Pa;

YMEHHUE YCTAHABIMBATH B3aUMOCBS3M MEXIY OpPraHOMJAMHM KIETKH W HX (QYHKIUSIMH,
CTPOECHUEM KIJIETOK pa3HbIX TKaHEeH M UX (QYHKLUUAMM, MEXKIY OpraHaMH U CHUCTEMaMH OpraHoB y
pacTeHui, )KUBOTHBIX U YEJIOBEKA U UX (DYHKIMSIMHU, MEXKAY CUCTEMaMU OPTaHOB U UX (DYHKIMIMH,
MEXy ATallaMid OOMEHa BEIIECTB, dTallaMU KJIETOYHOTO LIMKJIA M JKU3HEHHbBIX LUKJIOB OPraHU3MOB,
dTanamMu SMOPUOHAIBHOTO Pa3BUTHs, TEHOTUIIOM U (EHOTHUIIOM, (PEHOTUIOM M (hakTOpaMu cpelibl
o0uTaHus;

YMEHHE BBIIBIATh OTIMYMTENIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHCJE PACTCHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BATH COOTBETCTBYIOIME APTyMEHTHI, OHOJIOTMYECKYI0 TEPMUHOJIOTHIO M
CHUMBOJIMKY JJIs1 IOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL;

YMEHHUE pelIaTh OWOJIOTUYECKUE 33/1a4H, BBIABISATH MPUYNHHO-CIEJICTBEHHBIC CBSI3U MEXKIY
UCCIIelyeMbIMH OMOJIOTMYECKMMM IIpOLecCaMU M SBJICHMUSMH, JelaTh BBIBOJAbI U IPOTHO3Bl Ha
OCHOBAHHU TIOJYYECHHBIX PE3yJIbTATOB;

YMEHHE BBIIOJIHATH Ja0OpAaTOPHbIE U IPAKTUYECKHE PAOOTHI, COOJIIOIATh MpaBuiIa MpU paboTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYI0OBaHUEM;

YMEHHUE BBIIBUIATh TMIIOTE3bl, HPOBEPATh UX OSKCIEPUMEHTAJIBHBIMH  CpEICTBAMH,
bopMyHpys 1eNb UCCIeI0BaHNs, aHATM3UPOBATH OJTYUYCHHBIC PE3YIIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHE Yy4yacTBOBaThb B Y4eOHO-HCCIEI0BaTelIbCKOW paboTe Mo OHOJOrMH, SKOJOTHUH U
MeIWIMHEe, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IYOJIMYHO NPEIACTABIATH
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(pEpEeHIUIX;

YMEHHE OIICHUBATh STUYECKHE aCIEeKThl COBPEMEHHBIX MCCIIEIOBAaHHI B 00JacTH OMOJIOTHH U
MEIUIUHBI (KJIOHUPOBaHHUE, UCKYCCTBEHHOE OIUIOI0OTBOPEHHUE, HANPABIEHHOE M3MEHEHHE reHoMa U
CO3/1aHHME€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOp Oynyuieidl nmpodeccnoHanbHON AEATENbHOCTH B
o0iacT OMOJIOTUHM, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, MHUIIEBOMN
IPOMBIIIJICHHOCTH, YIJIyOJIATh MO3HAaBaTeIbHBI MHTEpEC, HANpaBlIE€HHBI HAa OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH Mpodeccun M MPOAOIDKEHHE OWOIIOTHYECKOTO 00pa3oBaHWs B OpPTaHU3ALMUAX
cpeaHero npogeCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUs.

[IpenMeTHble pe3yabTaThl OCBOeHUS yueOHoro mpeamera «buomnorusi» B 11 Kiacce NOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE€ M POJIM OMOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAHNUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOH KapTUHBI MHpa, B MO3HAHUH 3aKOHOB IPHPOJIBI
U PEUIeHUH SKOJOTMYECKHX MpoOJieM YeI0BEUecTBa, a TAK)KE B PELIEHUU BOMPOCOB PAlMOHAIBHOIO
IPUPOJIONIONB30BaHNSA, M B (OPMHUPOBAHUHM IIEHHOCTHOI'O OTHOIIEHHMS K TMpPHPOJE, OOIIECTBY,
YEJIOBEKY, O BKJIaJIe POCCHMCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJeTh CUCTEMOH OMOJIOTMYECKMX 3HAaHUH, KOTOpas BKIIOYAET ONpEIeNeHHs U
MOHMMAaHNE CYITHOCTH OCHOBOIOJIATAlOIINX OMOJIOIrMYECKUX TEPMUHOB U MOHATHH (BH]I, IKOCHCTEMA,
o6uocdepa), 6uosornyeckue Teopuu (dBotoIMOHHas Teopus Y. JlapBuHA, CHUHTETHUYECKas TEOpHUS
sBosronnn), yuenus (A. H. CeBeprioBa — o myTsix U HarnpaBieHUsX sBoounu, B.W. Bepnanackoro — o
o6uocdepe), 3akoHbl (reHermuyeckoro pasHoBecus Jx. Xapau u B. BaitnOepra, 3apojsiiieBoro
cxonctBa K. M. bapa), mpaswna (muaumyma lO. JInbuxa, 3KOJIOTHYECKOW THUpaMUILI IHEPTUH),
runotessl (runore3a «mupa PHK» V. I'unbepta);



YMEHHE BJAJeTh OCHOBHBIMH METOJaMHM HAy4YHOTO TIO3HAHUS, UCIOJIb3YEeMBIMH B
OMOJIOTUYECKHX HCCIEOBAHUAX JKUBBIX OOBEKTOB M OSKOCHUCTeM (OmHcaHue, H3MEpEeHue,
HaOJI0IeHNE, SKCIEPUMEHT), CHOCO0AaMH BBISBICHHS M OLCHKH AHTPONOICHHBIX H3MEHEHHH B
PUPOJIE;

YMEHHUE BBIJCIATh CYUIECTBEHHBbIC NPU3HAKU: BHJOB, OHOICOIICHO30B, OSKOCHCTEM U
ouoctheppl, CTAOMIM3HMPYIOIIETO, JBUXKYIIETO W  pa3pbIBAIOIIETO0  €CTeCTBEHHOro  0TOopa,
AJJIONATPUYECKOI0 M CUMIATPUYECKOTO0 BUI000pA30BaHUs, BIUSHUS JIBUKYIIUX CHJI 3BOJIOLUU Ha
reHooH TMOMyNsAUU, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K cpele oOuTaHus, 4YepeAOoBaHUS
HAIpPaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBS3H MEXAY MPOIECCAMU HBOJIOLMHU, ABIKYIIUMU CHIIaAMU
AHTPOIIOTEHE3a, KOMIOHEHTAMHU PA3IMYHBIX SKOCHCTEM H MPHUCIIOCOOICHUAMHU K HUIM OPTaHU3MOB;

YMEHHE BBISBIISITh OTJIUYUTEIbHBIC MPU3HAKK KUBBIX CHUCTEM, IMPUCIIOCOOIIEHHOCTh BUJOB K
cpeae oOWTaHus, AOMOTHYECKMX M OHMOTHYECKMX KOMIIOHEHTOB JSKOCHCTEM, B3aWMOCBS3CH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAax CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJOTHIO H
CUMBOJIUKY JUISI JIOKa3aTelbCTBA POACTBA OPraHU3MOB pPa3HBIX CHUCTEMAaTHYECKUX TPYIII,
B3aMMOCBSI3M OpPTaHM3MOB M CpeIbl OOWTaHUS, €IMHCTBA YEIIOBEUYECKHUX pac, HEOOXOIUMOCTH
COXpaHEHHUs] MHOTOOOpa3usi BUJOB U DKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAaHHUS MPUPOIBI U
YeJIOBEYECTBA,

YMEHHE pelllaTh OMOJIOTMYECKHEe 3aJla4M, BBISBISATH MPUYHMHHO-CIIECICTBEHHBIE CBSA3H MEXKIY
UCCJIEyEMbIMU OMOJIOTMUECKUMHU IIPOLIECCaMU U SIBICHUSMM, J€JIaTh BBIBOJBI U IPOTHO3bI Ha
OCHOBaHUU TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHATH JTAOOPAaTOPHBIE U MTPAKTHYECKHE PadOThI, COOIIOIATh MPaBHiIa IPU padboTe
¢ y4eOHBIM 1 T1a00pPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH WX OKCIEPHUMEHTAIFHBIMU  CPEICTBAMH,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATU3UPOBATD MOJIYY€HHBIE PE3YNIbTATHI U JIENIaTh BBIBO/IBI,

YMEHHE Yy4acTBOBAaTh B Y4E€OHO-UCCIIEIOBATEILCKOM paboTe Mo OHOJOTUM, IKOJIOTHH U
MEAMIIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOINECTB, M MYOJUYHO MPEICTaBIATh
MOJIy4YEHHBIE PE3YJbTAaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHE OLIEHUBATh TMIIOTE3bI U TEOPUU O TIPOUCXOKICHUU KU3HH, YEJIOBEKA U YEJIOBEUYECKUX
pac, o mpu4YMHax, MOCIEICTBUAX U crioco0ax MperoTBpalleH s rI00albHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oynyiieidl nmpodeccnoHaabHON AEATENbHOCTH B
o0nacTu OMOJNOTMM, SKOJOTUH, MPUPOJIONOJIB30BAHUS, MEIUIMHBI, OMOTEXHOJOTHH, TCHXOJIOTHH,
BETEpUHAPUH, CEJIBCKOTO XO3sMCTBA, MHILEBOW NPOMBIIUIEHHOCTH, YIIyOJIATh IO3HABAaTEIbHBbIH
WHTEPEC, HANPAaBICHHBIH HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONICH Mpodeccuu W TMPOJIOKEHHE
Ouosornyeckoro o00pa3oBaHHs B OpraHM3alMAX CPEIHEro Mpo(ecCHOHATBHOIO M BBICIIETO
o0OpazoBaHusl.



INPOBEPAEMBIE HA EI'D I1IO BUOJIOT'MU TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OEPA30BAHUS

Kox mposepsiemoro
TpeOOBaAHUS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yIbTaTaM O0CBOEHUsI OCHOBHOI
00pa3oBaTeJIbHOI MPOrPpaMMBbI CPeHero 001Iero 00pa3oBaHuUsI

CopMupoBaHHOCTH 3HAHUIT O MECTe U POJIK OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAyK,
B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpA, B MO3HAHUH
3aKOHOB  TPUPOIBI U PCINICHUM  JKU3HCHHO  BaXKHBIX  COIMAIBHO-3THYCCKUX,
SKOHOMHYECKUX, OJKOJIOTUYECKUX TPOOJIEeM YeIOBEYECTBAa, a TAaKKE B PEIICHUU
BOIIPOCOB PAIMOHAILHOTO TPUPOJONONIB30BaHNS, B (OPMHPOBAHHU IICHHOCTHOTO
OTHOIICHUS K MPUPOJE, OOIIECTBY, YESIOBEKY; O BKIIAJC POCCHUICKHX U 3apyOe:KHBIX
YYEHBIX — OMOJIOTOB B pa3BUTHE OHOJIOTHH

Brnagenue cucremoil 3HaHWH 00 OCHOBHBIX MeETOJAaX HAYYHOTO IIO3HaHUS,
HCIIONIE3YEeMBIX B OHOJIOTHYECKUX MCCIICIOBAHMSX )KHBBIX 0OBEKTOB M 3KOCHUCTEM (OITH-
caHue, W3MEpPEeHHe, TPOBEJCHUE HAOIIOJCHUI); CIIOCOOAMH BBISBICHUS U OICHKH
AHTPOIIOTEHHBIX H3MECHEHUH B IIPUPOJIE.

YMeHHe BBIBUTaTh THIIOTE3BI, MPOBEPATh HMX DKCIEPUMEHTAIBHBIMH CpPEACTBAMH,
(dbopMyIupysl 1Ieb UCCIICAOBAHUS, aHAIN3UPOBATh MOJIYYCHHBIC PE3yIbTaThl U JIENIaTh
BBIBOJIBI.

BruiBieHHE  3aBHCHMOCTH  MEXKAY HCCICAYEMBIMH BEJIMYMHAMH, OOBSICHEHUEC
MOJYYEHHBIX PE3YJIbTATOB M (POPMYIHPOBAHUE BBHIBOJOB C HCIIOJIH30BAHUEM HAYIHBIX
TIOHSITUH, TEOPHIA U 3aKOHOB

YmMmenne BJIAZIETD CHUCTEMOU OHOJIOTUYECKUX 3HAHUM, KOTOpas
BKITIOYAET: OCHOBOIOJATAIOMINE OHOJIOTHYECKHEe TEePMUHBI M TOHATHS (KU3HB, KIIETKA,
TKaHb, OPTaH, OPTraHu3M, BUII, TIOITYJISIIHS, SKOCUCTEMa, OHOIICHO3, Orocdepa; MeTaboi3Mm,
TOMEOCTa3, KJICTOYHbIH MMMYHHUTET, OMOCHHTE3 Oelika, OWOTOJMMEpPBI, JUCKPETHOCTh, Ca-
MOPETYJISLNS, CaMOBOCIIPOU3BE/ICHHE, HaCJeACTBEHHOCTh, W3MEHUYHBOCTb,
SHEPro3aBUCHMOCTh, POCT U Pa3BUTHE);

Ouonorunueckue Teopuu: kiuetouynas teopus T. llIBanna, M. lllneiinena, P. Bupxoga;
KJIOHAJIbHO-CeNIeKTUBHOr0 uMMyHuTera II. Opmux, WM.M. MeunukoBa, XpoMOCOMHast
Teopusi HacneAcTBeHHOCTH T.Moprana, 3akoH 3apozsimieBoro cxoxactBa K. bapa,
sBomolMoHHas Teopust Y. JlapBuHa, CHUHTETHYECKass TEOpUs OHBOJIOLUHN, TEOPHs
anTtponorene3a Y. Jlapeuna; Tteopust Owmoreomeno3a B.H. Cykauésa; ydenue
H.W. BaBuiioBa 0 1ieHTpax MHOTOOOPa3usi W MPOHMCXOXKICHUS KYJIBTYPHBIX PacTCHUH,
yuenne A.H. CeBeprioBa o HyTsSX M HampaBJeHUSAX 3BONOLHUM, yueHue B.U. Bep-
HAJICKOTO — 0 Orocdepe);

3aKOHBI (€AMHOOOpa3vsi TMOTOMKOB IIE€PBOTO TIOKOJICHHUS, PACIIEIUICHUS MPU3HAKOB,
HE3aBUCUMOT0 HacJe[OBaHUA Mpu3HakoB I'. MeHzens; CUEMJIEHHOro HacjeI0BaHUs
MIPU3HAKOB M HapylIeHUs cleruieHus reHoB T. MopraHa; roMoJIOTHYECKHX PSAIOB B
HacneacTBeHHOM n3MeHunBocTd H.U. BaBunosa; renetndyeckoro pasHoBecus Jx. Xap-
mu u B. BaitaOepra; 3aponsimeBoro cxoxctBa K. bapa; OmoreHetmueckuii 3aKoH
3. I'exkens, @. Mrosepa);

TIPUHIIUIIBI (AUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswina (MuHumyMa HO. JInOuxa, SKOMOTHYECKON MHpamMHIbI YUCell, OMOMacChl H
SHEPTUN);

runote3sl  (koarepBatHOH A.U. Onapuna, mepBuyHoro OymboHa JIxk. XomnzgeiHa,
mukpochep C. Dokca, pubdozuma T. Uek)

YMmeHue peuiatb ITOHMCKOBBIC OHOJIOrnYeCcKue 3aaa4u; BbIABJISATH MPUYUHHO-
CJICACTBCHHBIC CBA3HU MCKIAY NCCICAYCMbIMU OHOJIOTHYECKUMH O6’BCKT8.MI/I, nponeccaMu 1
SABJICHUAMU,; A€JIaTh BBIBOABI U ITPOTHO3bI HA OCHOBAHHWU IMOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJIATb TCHOTUIIMYCCKUEC CXCMbI CKPCIIUMBAHUA [JId Pa3sHbIX THUIIOB HACJICAOBAHHA
TPU3HAKOB Yy OPraHn3MOB, COCTABJIATH CXEMbI ITEPEHOCA BEIIECTB M DOHEPI'MH B OKOCUCTEMAX




Kon nposepsiemoro
TpeOOBaHUSI

IIpoBepsieMble TPeOOBAHNS K MPEIMETHBIM Pe3yJbTATaAM 0CBOEHHS OCHOBHOMH
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

(1lenu UTaHusl, TIUITIEBBIE CETH)

YMeHHE YCTaHABIMBATh B3aUMOCBS3U MEKAY CTPOCHUEM M (DYHKIMSME: OpraHOHIOB,
KJIETOK pa3HbIX TKaHEW, OpraHaMH ¥ CHUCTEMaMH OPTraHOB Y PACTCHUM, JKUBOTHBIX U
YeNoBeKa; MEXKIYy OJTalmaMu OOMEHa BEIISCTB; JTamaMH KIETOYHOrO IMKIAa U
JKU3HEHHBIX ITUKJIOB OPraHU3MOB; JdTalaMy 3MOPHOHAILHOIO DPa3BUTHS, TCHOTHUIIOM
" ¢peHotunoM, (heHOTUIIOM M (PaKTOpaMu cpellbl OOMTAaHUS; MPOIECCAMU SBOJIIOLINY;
JBIKYIIMMH CHJIAMH QHTPOIIOT€HE3a; KOMIIOHEHTaMH pa3UYHBbIX 3KOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHH3MOB

YMeHune BBIIENAT CYyIICCTBCHHBIC IPU3HAKH:

CTPOSHHSI BUPYCOB,  KJIETOK  INPOKAapUOT W  OYKApHOT; OJHOKICTOYHBIX W
MHOTOKJICTOYHBIX OPTraHW3MOB, BHJOB, OHOTCOIIEHO30B, SKOCHUCTEM M OHOCQEpH;
CTpPOCHHUSA OpPraHOB M CUCTEM OPraHOB PACTEHUH, JKUBOTHBIX, YEJIOBEKA; MPOLIECCOB
KU3HEICATENBHOCTH, POTEKAIOIINX B OPraHU3Max PacTeHH, UBOTHBIX M YEJIOBEKA;
OMOJIOTMYEeCKUX TpoIleccoB: OOMEHa BemecTB (Merabonus3Mm), HHPOpPMALUU H
MIpEeBpAIeHUs SHEPTHUH, OPOKEHUS, aBTOTPO(HOTO U reTepoTpOGHOT0 THIIOB MUTAHUS,
¢doTocuHTE3a W XEMOCHHTE3a, MHTO3a, Meio03a, TraMeTorenesa, AMOpPHOTCHE3a,
MOCTIMOPHOHANIEHOTO ~ Pa3BUTHS, PAa3MHOXKCHHS, HHIUBHIYAIBHOTO  Pa3BUTHUSA
opraHu3Ma (OHTOTeHe3a), B3aMMOJICHCTBHUS TEHOB, TeTePO3KCa; NEHCTBUN UCKYCCTBEH-
HOro O0TOOpa, CTAOMIM3HUPYIOLIETO, IBIDKYLIETO M Pa3phIBAIOLIETO E€CTECTBEHHOTO
0oTOOpa; ALIONATPUYECKOTO U  CHUMIIATPHUYECKOTO  BHJI000pa30BaHUS; BIUSHUA
JBWKYIIUX CHUJI SBOJIIOIMU Ha TeHO(OH T MOMYIISAIUH; MPUCTIOCOOTIEHHOCTH OPTaHU3MOB
K cpelie oOWTaHUs, YepeJOBaHUs HANPAaBICHUN HBOJIOIUHN; KPYTOBOPOTa BEIECTB H
MTOTOKA DHEPTUH B SKOCHCTEMAX

ChopMHUPOBAaHHOCTh yYMEHHS BBIICIATH CYIICCTBEHHBIC MPU3HAKH BHPYCOB, KJIETOK
MPOKAPHOT M DYKAPHOT; OIHOKIETOYHBIX W MHOTOKICTOYHBIX OPraHU3MOB, BHUJIOB,
OHOreo1eHO30B u 9KOCHCTEM;
OCOOCHHOCTH MPOLECCOB OOMEHa BELIECTB W MPEBPAIICHUS DHEPIHH B KIETKE,
(doTocuHTE3a, MIACTUYECKOr0 M HHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a,
Meﬁo3a, OIUIOAOTBOPCHUSA, Pa3BUTUA U PA3ZMHOXCHUS, WHAWBUAYAJIBHOI'O PA3BUTHA
opranm3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBaHHE, ECTECTBEHHOro OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOJCHHOCTH OpPraHM3MOB K Cpele OOHWTaHHS, BIIHSHHS
KOMITOHCHTOB JKOCHUCTEM, aHTPOIOICHHBIX HW3MCHEHHH B OJKOCHCTEMaxX CBOCH
MECTHOCTH, KPyTOBOPOTA BEIIECTB M NPEBpalICHHs SHepruu B 6uocdepe

Ymenue HCIIOJIb30BAaTh COOTBETCTBYIOIIIHE apryMeHTBHl, OHMOJIOTHYECKYTO
TEPMUHOJIOTUI0 M CHUMBOJMKY JJs JIOKa3aTeNbCTBa POJACTBA OPTaHU3MOB pa3HBIX
CHCTEMAaTHYECKUX TPYII; B3aUMOCBS3M OPTraHH3MOB H CpPeIbl OOWTAHHWS; CIUHCTBA
YEeNIOBEYECKMX pac; HEOOXOIMMOCTH 3OOPOBOTO 00pa3a KH3HH, COXPAaHCHHUS
pa3sHoOOpa3usi BHAOB M OSKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHHUS INPHUPOABI U
YEJIOBEYECTBA

YMeHHne KpPUTHYECKH OIEHHBATh HWH(POpMANNI0 OHOIOTHYECKOTO COACPKAHUS;
HUHTEPIIPETUPOBATL ITUYCCKUE aCIICKTbI COBPCMCHHBIX I/ICCHC}IOBaHI/Iﬁ B 6I/IOJ'[OFI/II/I,
MEANIMHE, OMOTEXHOJIOTHH; PAacCMaTpUBATh TJI00ANbHBIC SKOJIOTHUCCKHE IPOOIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 110 OTHONIEHUIO K HIM COOCTBEHHYIO MO3ZUIIHIO




IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, TIPOBEPAEMbIX HA EI'D 110 BUOJIOI'NA

Kon

IIpoBepsiemMblii 31eMEHT COePKAHMS

buonorus xak HayKa. JKuBBIE CUCTEMBI U UX N3Yy4CHHNC

1.1

CoBpemeHHast OHOJIOrUs - KOMIIJIEKCHAs HayKa. Buonornueckue HayKH
U u3ydaeMble UMHU mpoOiembl. DyHIaMEHTATbHBIC, MPUKIATHBIE M TOUCKOBBIC HAYYHBIC HCCICIOBAHUS B
OMOJIOTHH.

3HadyeHue OHONIOTUH B (OPMUPOBAHHU COBPEMECHHON €CTECTBEHHO-HAYYHOW KapTWHBI mupa. [Ipodeccun,
CBsI3aHHBIC ¢ OMOJIOTHEH. 3HAUeHHEe OMOJIOTHH B TIPAKTHYSCKON JETEIBHOCTH YEIOBEKA: MEIUIIMHE, CEIbCKOM
X03SHCTBE, MPOMBIIIIIEHHOCTH, OXPaHe MPHPOIBI

1.2

JKuBple cuCTeMBI Kak mpenMer n3ydeHus omomornu. CBOMCTBA JKMBBIX CHCTEM: €IMHCTBO XUMHYECKOTO CO-
CTaBa, IUCKPETHOCTb U LEIOCTHOCTb, CJIOKHOCTh U YIOPSAAOYEHHOCTh CTPYKTYPBl, OTKPBITOCTh, CAMOOPTaHU-
3alus, CaMOBOCIIPOM3BECHHE, Pa3IPAXKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3aliuy KUBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIE€TOYHbIM, TKaHEBbIM, OpraHU3MEHHBIN, OMYJISALM-
OHHO-BHJIOBOI, 3KOCHCTEMHBIN (OHOreoleHOTHYECKuUit), OrnocdepHsIil. IIporecchl, NPOUCXOISIIE B KUBBIX
cucremMax. OCHOBHbIE IPU3HAKK XKHUBOr0. JKH3HB Kak (popMa CyleCTBOBAHUSI MATEPHU

1.3

Metoasl  Ouonormueckoi  Hayku.  HaOmiomeHuwe, u3MepeHHe,  OKCIIEPUMEHT,  CUCTeMaTH3alus,
MeTaaHanu3. [ToHsTHE O 3aBUCHMOIi U He3aBUCUMOI nepeMeHHoi. [nanupoBanue sxcnepumenTa. [loctanoBka
U TnpoBepka runores. HyneBas runore3a. I[loHstue BBIOOpKM © €€ OCTOBEpHOCTh. Pazbpoc
B Owomormyeckux HaHHBIX. OIeHKa TOCTOBEPHOCTH MOJMYYECHHBIX pE3yAbTaTOB. [IPpHUMHBI HCKaKEHHS
pe3yIIbTaToOB dKcIepuMeHTa. [I0HITHE CTaTHCTHYECKOro TecTa

KieTka kak Ouonoruyeckas CHCTEMa

2.1

Knetka — cTpyKTypHO-(DYHKIMOHANbHAs €AWHHUIA >KUBOro. McTopus OTKpbITUs KiIeTkH. PabGoter P. I'yka,
A. Jlesenryka. Knerounas teopus (T.IlIBann, M. lllnelinen, P.BupxoB). OCHOBHBIE TOJIOXKEHUS CO-
BPEMEHHOU KIIETOYHOH TEOpUH.

MeToapl MONEKYISAPHON WM KIETOYHOH OMOJOTHHM: MHKPOCKONHSA, XpomaTorpadwus, 3iekrpodopes, MeTon
MEUEHBIX aTOMOB, JH(depeHnnaIbHoe NeHTPHPYTHPOBAaHHE, KYIbTHBHPOBAHNE KIETOK

2.2

XUMHUYECKHUI COCTaB KJIETKH. Makpo-, MUKPO- U YIBTPaMUKPOIJIEMEHTHL. Boaa u €€ ponb Kak pacTBOPUTENS,
peareHTa, yyacThe B CTPYKTYPUPOBAHHMHU KJIETKH, TEIJIOpPEryiasuuu. MuHepalbHble BeIlecTBa KJIETKH, UX
Ouonormyeckas poib. Pois KaTHOHOB 1 aHMOHOB B KIIETKE.

Buonoruyeckue momumepsl. benku. AMUHOKHCIOTHBIA cocTaB OeikoB. CTpYKTyphl OENKOBOW MOJIEKYJIBI.
[TepBuunas cTpykTypa Oenka, menTHaHAs CBsi3b. BTopuYHas, TpeTHUYHAs, YETBEPTHUYHAS CTPYKTYPHL.
Henarypanus. CpoiictBa 6enkoB. Kitaccudukanus 6enkoB. buonornueckue QyHKIuu O€IKOB.

YrneBonsl. MoHOCaxapubl, IUCAXapHUIibl, OIMTOCAaXapyIbl U monucaxapuasl. OOmwmii mnaH crpoeHus u Gu-
3UKO-XMMHUYECKHE CBOWCTBA YTIIEBOIOB. bromornaeckue GyHKINH yTIeBOIOB.

Jlunuer. TunpodunpHO-THAPODHOOHEIE CBOWCTBA. Knaccuduxanus
mununoB. Tpurnumnepunsl, GochoIumuab]l, BOCKH, creponabl. buonorndeckne ¢yakumn nunugoB. OOmue
CBOWCTBA OMONIOTHYECKAX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO, TIOTYIIPOHUIIAEMOCTb.
Hyxnennossle kucnotsl. JIHK u PHK. Crpoenune nyknenHoBbix kucioT. Hykneoruasl. Ilpunnun xommie-
MentapHoct. IlpaBmno Yapradda. Crpykrypa HHK — npBoitHas crnumpans. MecToHaxoxaeHue u OHO-
normueckne ¢pyaxmmu JJHK. Buast PHK. ®@ynkunn PHK B xiretke.

Crpoenue monekyiasl AT®. Makpoaprudeckue cBsizu B Mosiekyne AT®. buonornueckue dynkmun ATO.
BoccraHoBiieHHBIE IEpEHOCYUKH, UX QYHKIMHA B KiieTke. CexBenupoBanue JJHK.

CrpykrypHast OHOJOTHS: OHOXMMHYCCKHE M OMO(PU3IMUCCKHE HCCIICAOBAHUS COCTaBa M IMPOCTPAHCTBEHHOU
CTPYKTYpPbI OMOMOJIEKYI
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THIBI KIETOK: dyKapHOTHYeCKast u mpokaproTudeckas. CTpyKTypHO-(QYHKINOHAEHBIE 00Pa30BaHUST KIICTKH.
Crpoenne mpokapuoTHueckoi kieTkd. Kierownass creHka Oaktepuii u apxeidl. OCOOEHHOCTH CTPOECHUS
reTepoTpohHOM U aBTOTPOPHON MPOKAPHOTHIECKHUX KIETOK. MECTO 1 poJb IMPOKapHoT B OHOIIEHO3aX.
CrpoeHne u (YHKIIMOHHPOBAHUE SYKapHOTHUeCKOoW KieTku. [lmasmatmueckas meMOpaHa (TUiasmaieMma).
CrpykTypa 1iasMatuieckoil MemOpanbl. TpaHCIIOPT BEMIECTB Yepes3 MIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(mupdy3us, obneruénnas nuddysus), axTUBHBIA (NEPBUYHBIA M BTOPHYHBIA aKTHBHBIH TPAHCIOPT).
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[onynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaTHMeBOr0 Hacoca. DHIOLUUTO3: MUHOIMTO3, (parommros.
Ok3onuto3. Kierounas crenka. CTpykTypa v GYHKIMH KIETOYHONH CTEHKH PACTCHHMA, TPHOOB.

Hurornasma. [lutozomib. [luTockener. [IBrkenue muroruiazMel. OpraHonpl kKiaetku. O qHoMeMOpaHHbBIe opra-
HOWJIBI KJIETKHU: dHIoruazMaTrdeckas cetb (DI1C), anmapar 'onbaku, TU30COMBI, UX CTPOCHHE U (DYHKITUH.
B3anMocBs3p  OZHOMEMOpaHHBIX OpPraHoMAOB KieTku. CTpoeHHWe TpaHyIIpHOTO peTukyityma. Cunres
pacTBOopuMBIX OenkoB. CHHTE3 KJIETOUHBIX MeMOpaH. ['nmaakuil (arpaHy/sipHBIA) dHIOMIA3MATHUECKUN peTH-
kynyMm. CekperopHas ¢yHkius ammapara ['onbxu. TpaHCHOPT BeleCTB B KIETKe. Bakyonn pacTHTEIbHBIX
kietok. Knetounsrii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIPUH, TIACTUIBL.

CrpoeHne U GYHKIIME MATOXOHAPHU W IUiacTH. [lepBudHbIe, BTOPUYHBIEC U CIOKHBIC IDIACTHIBI (POTOCHHTE-
3UPYIONINX SYKapHOT. XJIOPOIUIACTHI, XPOMOILIACTHI, ICHKOTUIACTHI BBICIITUX PACTCHHMN.

HememOpannbie opranouabl kietku CtpoeHue u (QyHKIMN HeMeMOpaHHBIX OpPraHOWJIOB KIIETKH. PUOOCOMBIL.
MukpodunameHTsl. Mpllieynbie  KIeTKd. Mukporpybouku. Kiretounsiii 1ieHTp. CTpoeHWE W JBHKCHHE
KTYTUKOB U peCHUYEK. MUKPOTPYOOUKH UTOMIIa3Mbl. L{eHTpros.

Anpo. Obosouka sapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKK, UX CTpOoeHHe M (YHKUWHU. SnepHbId OSIKOBBIMA
Matpukc. [IpocTpaHcTBeHHOE PACIONOKEHHE XPOMOCOM B MHTEpda3zHOM siape. benkn XxpoMaTHHA — TUCTOHBI.
Krnerounsle BriroueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JyKapuoT (pacTUTEIhHOU, >KUBOTHOM,
TpUOHON)
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AccuMWIAIMA M JTUCCUMWISIIUS — JIBE CTOPOHBI Meraboim3Ma. THIBI OOMEHa BEINEeCTB: aBTOTPOQHBIN
U reTepoTpodHEIA. YdacTHe KHUCIOpola B OOMEHHBIX IpoIleccax. DHEPreTHIecKoe oOecleYeHNe KIICTKU:
npepparnieane AT® B 0OMeHHBIX mporieccax. DepMeHTATUBHBIN XapaKTep peakIfil KIETOYHOTO MeTaboIr3Ma.
depMeHTHI, WX CTpOCHHWE, CBOHCTBa M MexaHI3M neiicTBus. Kodepmentsl. OTmuuus (GepMeHTOB OT He-
OpPTaHMYECKUX KaTaIH3aTOPOB. BelKn-aKTUBATOpPHl W OCNKH-MHTHOUTOPHL. 3aBUCHMOCTH CKOPOCTH (hepMeH-
TaTUBHBIX PEaKLHH OT Pa3IMYHBIX (PaKTOPOB.

[epBruHBI CHHTE3 OpraHMYECKHX BellecTB B KieTke. PoTtocuHTe3. Ponb XxioporiactoB B mporecce (Gorto-
cunteza. CBetoBas U TemHOBas (aswl. [IpogykTuBHOCTB (oTOCHHTE3a. BimsHue pa3nuuHbIX (QakTOpoB Ha
CKOpOCTh (hoTocHHTE3a. JHAUCHUE (POTOCUHTE3A.

XemocuHTe3. Pa3HOOOpa3ne opraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUIMPYIONIUE OaKTePHH, JKEIe300aKTepry,
cepoOaKkTepuu, BOIOPOJHEIC OaKTeprH. 3HAUCHIE XEMOCHHTE3A.

AHa’po0OHbIe OpraHnu3Mbl. Busl Oposkerus. [IpoaykTsl OposkeHUs U HX MCIIOJIb30BaHKUE YeIOBEKOM. AHaIPOO-
HbIE MUKPOOPTaHU3MbI Kak 00BbEKTH OMOTEXHOJIOTHH ¥ BO30YAUTEIHN OOJIC3HEH.

AdpoOHBIE OpraHum3Mbl. OJTambl 3SHepreTuueckoro obmeHa. IloxrotoButenbHBI dTam. [nmkonus —
OECKHCIIOPOZHOE paCIIEINICHUE TITIOKO3BI.

Buonoruueckoe oxucieHHe, WM KIETOYHOE JbIXaHHe. Pojb MUTOXOHIpHWII B mporeccax OHOJIOrHYECKOro
oxucienus. [ukmmueckue peakuuu. OxucnurensHoe ¢ocopunrpoBanue. IIpenmymecTsa aspoOHOro MyTH
oOMeHa BEUIeCTB mepes aHadpoOHBIM. D) (HEKTHBHOCTS SHEPTETHIECKOTO OOMeHa

2.5

Peakuun maTpuvHOTO cHHTE3a. [[pUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MAaTPUYHOTO CHHTe3a. Peanmu3arus
HacnencTBeHHON nH(popMmanuu. ['eneTndeckuit kof, ero cpoiictsa. TpaHckpunuus — MaTpuuHblid cuaTe3 PHK.
[TpUHIHUIIBI TPAHCKPUTIIIMK: KOMIUIEMEHTAPHOCTh, aHTUTIAPAJUIEIBHOCTD, ACHMMETPHYHOCTh. TpaHchsIus u eé
sTambl. Yduactue TpaHcrmopTHEIX PHK B OmocuuTese Oenka. YcmoBus OmocunTe3a Oenka. Kommpopanue
aMHHOKHCIIOT. Poib pubocoMm B OHocHHTE3e OemKa.

Opranuzanus reHoMa y NpPOKapuOT U DYKApHOT. Perynsuusi akTMBHOCTH T'€HOB Yy MpoOKapuoT. [ umoresa
onepoHa (®. XKako0, XK. Mano). Perymnsmus oOMeHHBIX ITPOIeccoB B KieTke. KiieTounslii romeocTas.

Bupycel — Heknetounble (GpopMBI )KU3HU U OOMUTATHEIC apa3uThl. CTPOSHUE MPOCTHIX U CIOXKHBIX BHPYCOB,
PETPOBUPYCOB, OakTepHOGaros.

BupycHbie 3a00neBaHus denoBeka, skuBOTHBIX, pacteHuid. CITN, COVID-19, conmanbHble 1 METUITTHCKHE
POOIEMBI

2.6

Knerounsrit iuki, ero mepuonsl u peryisinus. Marepdaza u Muto3. OcoOEHHOCTH MPOLECCOB, MPOTEKAIOIINX
B mHTepdaze. [loaroroBka KiIeTku K AeneHHI0. [IpeCHHTETHYECKUH (TOCTMUTOTHYCCKHIA), CHHTCTUICCKUN 1
MOCTCHHTETUIECKUH (TIPEMUTOTHYECKHI) TEPUOIBI HHTEP(A3HI.

Marpuunsiii cuare3 JJHK — pernmukanus. puanuner permmnkanun JJHK: xomruieMenTapHOCTD, TTOTyKOHCEP-
BaTMBHBIA CHHTE3, aHTHmapamieabHocTh. Mexanm3m permmkanuun  JIHK.  Xpomocombl.  Crpoenue
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xpomocoM. Termomepsl U Tenomepasza. XpOMOCOMHBIH HA0OP KISTKU — KAPHOTHIL. JIUTUTOWIHBIA U TaIlION THBIH
HabopbI XpoMocoM. ['omosoruuHbie XpoMOCOMBI. 110710BbIE XPOMOCOMBI.

Henenue xierkn — muto3. CTaauu MUTO3a M MPOMCXOAIIME B HUX Ipouecchl. Tumbl muto3a. Kapuokunes
Y IUTOKKHE3. buonornyeckoe 3HadeHHEe MuUTO3a. Perymisius MHTOTHUECKOro IMKia kieTkd. [Iporpam-
MHUpyeMasi KiIeTouHasi THOeNb — arnonTo3.

OyHKIIMOHATbHAS TCHOMHKA

OpraHu3M Kak OHOIOTHYECKast CHCTEMa

3.1

OnHOKIIETOUHBIE, KOJIOHHATTBHBIE, MHOTOKJIETOYHBIE OPIraHU3MBI 1 MHOTOTKaHEBBIE OPTaHU3MBIL.

®dopMbl pa3MHOKEHHSI OpraHU3MOB: Oecrojioe (BKJIFOYas BEreTaTHMBHOE) M TOJ0Boe. Buapl Oecrosoro pas-
MHOXEHUS: IOYKOBAHUE, CIIOPYIIIINS, (PparMeHTanus, KTIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. [lomoBeie kneTku, unu ramersl. Meio3. Ctaguu meiosa. [loBemenue xpoMocoMm B
menoze. Kpoccunrosep. bruonorndeckuii cMbIcil Meiio3a M MOJIOBOTO Iporecca. Melo3 B ero Mecto B XKH3-
HEHHOM IIMKJIe OPI'aHU3MOB.

[IpenzapoasieBoe pasButue. ['ameTorene3 y KUBOTHBIX. [lonoBbie »xkene3bl. OOpazoBaHHE U Pa3BUTHE
moNoBeIX  KileTok. CrepmaroreHe3 W ooreHe3. CTpoeHHWE TONOBBIX KiIEeTOK. OIJIOJOTBOpEHHE U
SMOpHOHANBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTLIOOTBOPEHUS: HAapyXKHOE, BHyTpeHHee. [lapTeHoreHes.
NupuBuayansHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). CTaaun >MOpHOTeHe3a KMBOTHBIX (HA TpUMeEpe JIATYII-
kn). JpoOnenue. Turbl apoOnenus. OCOOCHHOCTH APOOJICHHUS MIICKOITUTAIONINX. 3apOJIBIIIEeBhIC JIMCTKH
(racTpymsmyisg). 3akiaika OPraHOB M TKaHEW W3 3apONBIIIEBHIX JIHCTKOB. B3amMHOe BIMSHHE dacTei
Pa3BUBAIOIIETOCA 3apojblia (AMOpPUOHANTBbHAS HHAYKIMS). 3aKiIajKa IJIaHa CTPOSHHS KUBOTHOTO KaK pe3yJbTar
HepapXHUYeCKUX B3aUMOJCHCTBUII TeHOB. BimsHue Ha HSMOpPHUOHAIBHOE pPAa3BUTHE Pa3IUYHBIX (HAKTOPOB
OKpYXaroIIeH cpepl.

PocT u pa3Butre xuBoTHBIX. [locTaMOpronanbHbIi niepuo. [Ipsmoe u Henpsimoe pa3BuTHe. PazButue ¢ MeTa-
MOp(030M y OECIIO3BOHOYHBIX W II03BOHOYHBIX KUBOTHBIX. brojorndeckoe 3Ha4eHNE MPSIMOTO B HETIPSIMOTO
Pa3BUTHS, HX paCIPOCTPaHEHHE B pupoae. TUIsl pocTa JKUBOTHBIX. DaKTOPBI PErYISALUN POCTa KUBOTHBIX U
genoBeka. CTaanuu MOCTIMOPHOHAIEHOTO Pa3BUTHS Y )KUBOTHBIX U YenmoBeka. [leprnoasl oHTOreHe3a 4eoBeKa.
PasmHOXeHWEe W pasBuTHe pacTeHuid. ['amMerodut u cropodur. Melo3 B KU3HCHHOM ITUKJIEC PACTECHHM.
O6pazoBanue criop B mpoiiecce Meiio3a. ['amerorenes3 y pacteHuit. OmIONOTBOPEHNUE U PA3BUTUE PACTHTENb-
HBIX OpraHu3MoB. [IBOiiHOE OIUIOZOTBOPEHHE Yy ILIBETKOBBIX pacTeHuil. OOpa3oBaHWE U Pa3BUTHE CEMEHH.
MexaHu3Mbl PEryJIsilini OHTOI'CHE3a Y paCTCHI/Iﬁ U JKUBOTHBIX

3.2

Uctopusi cTaHOBIEHUS M Pa3BUTUS T€HETUKH KaK Haykd. OCHOBHBIE T€HETHUYECKHE TOHSATHUS U CHUMBOIIBL.
['oMonorn4HbIE XpOMOCOMBI, aJUIeTIbHBIE TeHbI, albTePHATUBHBIC MPU3HAKW, TOMUHAHTHBIA W PEIeCCUBHBIN
MPU3HAK, TOMO3WUTOTA, TETEPO3UTOTa, YHCTas JIMHWS, THOPUABI, TeHOTHMN, (eHOTHUN. OCHOBHBIC METOJIBI
TCHETUKH: THOPHUIOJIOTHUECKHU, TUTOJIOTHYECKUI, MOJICKYIIPHO-TCHETHYECCKHH
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MoHorubpuaHoe ckpemunBanue. [lepBolii 3aKkoH MeHens — 3aKOH eIHHO00pa3usi THOPUIOB TMEPBOTO TOKO-
nenus. IlpaBuno momuHupoBaHus. Btopoil 3akoH MeHzaens — 3aKOH pacIlelyieHus Opu3HakoB. LluTomoru-
YeCcKHe OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHus. [ MIoTe3a YMCTOTHI TaMeT.

AHanuzupymoliee ckpenuBaHue. [IpomMexxyTouHbIM XapakTep HacieAoBaHMs. PaclieryieHne NMpU3HaKoB MPH
HEIOJHOM JIOMUHHUPOBAHUHU.

HAuruOpumHoe ckpemuBanue. Tpetui 3akoH MeHAens — 3aKOH HE3aBHCHMOIO HACIIEJOBAHUS NPHU3HAKOB.
[{uTonormueckre OCHOBBI AUTHOPUAHOTO CKPEIINBAHHS.

CreruteHHOE HacienoBaHUe NMpu3HakoB. PaboTer T. Moprana. CuensieHHOe HaclieloBaHHE TeHOB, HapylIeHHe
CLEIUICHUS MEKIy TeHaMH. XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH.

I'eneTtnka ToJa. XpOMOCOMHBIN MEXaHU3M OTIPEICIICHUS ToJ1a. AyTOCOMBI
A TIOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBII M TeTepOoraMeTHBIM MoJI. ['eHeTudeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue nprU3HaKOB, CLIEMIJIEHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucrema. IlneroTpornus — MHOXKECTBEHHOE JeiiCTBHE TeHa. MHOKECTBEHHBIHN ae-
qu3M. Bzaumopeiicteue HeasuienbHblx reHoB. KoMiemenTapHocTs. Onucras. IonumMepust
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BzaumopeiictBre reHOTHTIA W Cpelibl TIPH popMHpoBaHnE (GeHoTHIa. Fi3MeHYMBOCTh pU3HAKoB. KauecTBeHHbBIE 1
KOJIMYECTBEHHbBIE MPU3HAKU. BUIbI NI3MEHYNBOCTH: HEHACIIEJCTBEHHASI U HACTIE/ICTBEHHAS.

MomudukanponHass H3MEHYMBOCTb. Polib cpelbl B (hOPMHUPOBAHHN MOIM(HKAIIMOHHON nM3MeHunBocTH. Hopma
peakumy npu3Haka. Bapuarmonssiii psa v BapuarionHas kpusast (B. Moranacen). CoiicTBa MOTU(UKAIOHHOM
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HM3MEHYHBOCTH.
I'enotunmueckas M3MeHUYMBOCTH. CBOWMCTBA TE€HOTHIIMYECKONM H3MEHUYMBOCTH. BHABI T'€HOTHIIMYECKON
W3MEHYMBOCTH: KOMOMHATHBHAS, MyTalTAOHHASL.

KomOnHaTiBHAs M3MEHYMBOCTE. Mel03 M TIOJIOBOM TPOIECC — OCHOBa KOMOMHATUBHOM HM3MEHYMBOCTH. Pob
KOMOMHATHBHOM M3MEHUMBOCTH B CO3/IAHUHU T€HETUYECKOTO pa3HOOOPa3us B TIpeiesIax OJJHOTO BHIA.
MyTaloHHasi U3MEHYMBOCTb. BUIBI MyTalii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIEC. CIIOHTaHHBIE W MHIYLIUPO-
BaHHbIE MyTallMHU. SlnepHble W LUTOILIa3MaTHYeckue MyTauud. CoMaTH4ecKre W TOJIOBble MyTanuu. [IpruauHbI
BO3HUKHOBEHHUS] MyTalil. MyTareHsl 1 UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Ipoliecca.
3aK0oH rOMOJIOTHYECKHUX PAIOB B HacieAcTBeHHOW n3meHunBocty (H.M. BaBunos). BHesnepHas n3MeH4YUBOCTD
M HACJIECTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapoaHas mporpaMma HCCiaeloBaHUS reHoMa dejoBeka. MeToabl U3yUeHHs TeHe-
THKH 4YeJOBEKA: TEHEAIOTUYCCKUM, OJIM3HEIOBBIN, IMTOTCHETHUYSCKUH, MOMYyISIIMOHHO-CTATUCTHYSCKUH,
MOJEKyJsipHO-TeHeTHuuecknii. COBpEMEHHOE OMpEeIeHHe TeHOTUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTHITHPOBaHHUE, B TOM 4Hciie ¢ momolbto [T1[P-ananu3a. Hacnencteennblie 3a0oeBaHus YelioBeka. [ eHHbIE
1 XpOMOCOMHBIC 0OJIC3HH YeoBeKa. bolie3Hn ¢ HacIeICTBEHHOM MpenpacloioKEHHOCTRI0. 3HAUCHHE MEJIH-
IIMHCKOU TeHETHKH B NIPEIOTBPAIIICHUH U JISYEHHH TeHETHYECKUX 3a00eBannii yenoBeka. CTBOJIOBBIE KIETKU

3.6

JomecTukanust 1 celekius. 3apokIeHUe CelNeKIUu U JoMecTukanuy. Yuenue H.W. BaBunoBa o meHTpax mpo-
HCXOXIEHUA M MHOT000pa3usi KyJIbTYPHBIX PACTeHUH. Ponb cenekiuy B CO3JaHMU COPTOB PACTEHUH M MOPOJ
KHUBOTHBIX. CoOpT, mopoma, MMTaMM. 3aKOH TOMOJIOTMYECKHX psIOB B HACJEJCTBEHHOW HW3MEHYMBOCTH
H.. BaBuiioBa, ero 3Ha4eHHE 7151 CETIEKIIMOHHON PabOTHI.

MeToapl celeKIMOHHON paboThl. MICKycCTBEHHBIH OTOOP: MAcCOBBIM M MHAWBUAYAIbHBIH. DTarbl KOMOWHA-
IIMOHHOM cenekuu. McmpiTanue npou3BoauTeNieii o moroMctBy. OTOOp MO TEHOTHITY ¢ ITOMOIIBIO OIIEHKH
(heHOTHTIA ITOTOMCTBA M OTOOP 1O TEHOTHUITY C MoMonIbio aHamm3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CeJISKIIMOHHOW paboThl. PainanmoHHbI 1 XUMUYECKHA MyTareHe3 Kak
HCTOYHHUK MYTallUi y KyJbTYPHBIX ()OpM OpraHu3moB. Vcrnonbp3oBaHne TeHOMHOTO PEIaKTUPOBAHUS U METO-
n0B pekoMOuHaHTHBIX JIHK 115 mosryyeHust HCXOAHOTO MaTepuaa Juis CeJIeKIHH.

[Nonmyyenne nonmuruonoB. BHyTprBUIOBasS ruOpUaAM3anist. BIM3KOPOACTBEHHOE CKpEIIUBaHWe, WM WHOPHIIUHT.
HepozncteeHHoe ckperuBanue, WM ayTOpuauHr. ['erepo3uc M ero HpUYMHBL VICmoib3oBaHHME TIeTepo3nca B
cenekimu. OtnanéaHas ruopuam3anms. [Ipeononenne 0ecIuioqys MEeKBHIOBBIX THOPHIIOB. JIOCTHKEHUS CENICKIIUH
pacTeHHIA 1 5KUBOTHBIX

3.7

OOBEKTHI, HCHONB3yeMble B OHOTEXHOJOTHH, — KICTOYHBIE W TKAHEBBIC KYIBTYPHI, MHUKPOOPTAaHWU3MEI, HX
XapaKTepuCTHKa. TpaguiuoHHAsS OMOTEXHONOTHS: XJICOONECUCHHE, IMOJTYyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BHHOJIeNTE. MHUKPOOHOJIOTHYECKHA CHHTE3. OOBEKTHl MEKPOOHOJIOTHUECKHMX TeXHOoJorHU. [Ipon3BoncTBo Oelka,
aMUHOKHCJIOT U BUTaMUHOB. MICKYCCTBEHHOE OIUIOJIOTBOPEHHE. PEKOHCTPYKLMS SIMIIEKIIETOK U KJIOHMPOBAaHUE
XHMBOTHBIX. METO TPaHCIIIAHTAINH SIIEP KIIETOK.

XpoMocoMHas U TeHHasi MHKeHepus. VICKyCCTBEHHBII CHHTE3 TeHa M KOHCTPYHUPOBAHHE PEKOMOMHAHTHBIX
JHK. JlocTimkeHus: ¥ MEepCEeKTUBBl XPOMOCOMHON M I'€HHOW HHXEHEpPUU. MeIuIMHCKUE OHMOTEXHOJIOTHH.
Hcnonb3oBaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOr0oOpas3ue OpraHu4ecKoro Mupa

4.1

buonornueckoe pazHooOpasue opraHuzMoB. CoBpeMeHHasl CHCTEMa OpraHHYeckoro mupa. [IpuHIunsI kmac-
cuduKanuy opraHm3MoB. OCHOBHBIE CHCTEMATHIECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUSI W >KU3HEICSTENbHOCTH OJHOKJICTOYHBIX OpraHW3MoOB. bakrepuu, apxew, OIHOKIIE-
TOYHBIC TPHOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYrHe MpoTHCTH. KojoHWanmpHBIE OpraHu3MBbl. JIBHOKeHHE
OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUHOE, XKTYTUKOBOE, PECHUYHOE. 3aIllUTa Y OAHOKIETOUYHBIX OPIraHU3MOB.
Pa3npaskuMoCTh Yy OJHOKIETOYHBIX OPraHU3MOB. TaKCUCBHI
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MHorokieToynsle pacTeHus. B3auMOoCBsA3b 4acTe MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI
OpPraHOB MHOTOKJIETOYHOr0 opranuzma. OpraHusm Kak enuHoe nenoe. TkaHu pacTeHuil. TUMBI pacTUTENbHBIX
TKaHel: oOpa3oBaTeNbHAs, NMOKPOBHAs, IPOBOJSIIAs, OCHOBHAS, MexaHWdeckas. OCOOEHHOCTH CTPOEHHS,
(YHKITHI 1 pacTioyIOKEHHUS TKaHEH B OpraHax pacTeHUI

4.3

BereratuBHble U reHepaTuBHbIE Opranbl pacreHuil. @yHKIMKM opraHoB U cucteM opraHoB. Kapkac pacteHui.
JBMKEHME MHOTOKJIETOYHBIX PAcTEeHUWil: TponusMmbl M HacTuW. IloryomeHue BOABI, YIIIEKHCIOrO rasa H
MHUHEPAJIBbHBIX BeIeCcTB pacTeHusMH. Jlpixanue pacteHud. Jnddysus ra3oB yepes MOBEPXHOCTb KIETKU.
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TpaHcriopTHbIE cHUCTEMBbl pacTeHUW. Brpigenenue y pacTeHuid. 3amura y MHOTOKJIETOYHBIX PaCTeHHM.
Kyrtukymna. CpencTsa nacCUBHOW M XUMHUYECKON 3aIIUThl. ODUTOHIINABI.

PaznmpaxxumMocTh ¥ peryisius y opraHu3MoB. Pa3fpaXUMOCTh W PETryJIAlds Y MHOTOKICTOYHBIX PACTCHHA.
PocroBble BelecTBa M MX 3HAYEHUE

4.5

MHoTOKIIeTOUHBIE )KUBOTHBIE. B3anMOCBSI3b YacTelt MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpTaHbl U CHCTEMBI
OpPraHOB MHOTOKJIETOYHOTO opraHu3ma. OpraHm3Mm Kak enuHoe 1enoe. ['omeocta3. TkaHU KHUBOTHBIX W
YelloBeKa. THITBI KUBOTHBIX TKAHEH: SMHUTENHAIbHAS, COSAUHUTENbHAS, MbIIeuyHast, HepBHasA. OCOOCHHOCTH
CTpoeHus, PYHKITHIA U PACIIOI0KEHHUs TKaHEH B OpraHax )KHBOTHBIX U YCIIOBEKa

4.6

Oprasel ¥ CHUCTEMBI OPTaHOB >KUBOTHBIX. DYHKIUU OPraHOB U cuUCTeM opraHoB. Omopa Tena OpraHU3MOB.
Ckenersl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX >KUBOTHBIX. HapyxHblil U BHyTpeHHUil ckeneT. CTpoeHue u
TUIIBI COETUHEHUS KOCTEH.

JBIDKEHE MHOTOKJIETOUYHBIX XKHUBOTHBIX. IIUuTaHue >kUBOTHBIX. IIUTaHNE MO3BOHOUHBIX KUBOTHBIX. [IbIXaHNE
xHBOTHBIX. KoxxHOe npixanne. XabepHoe u néroynoe ApIxaHUeE.

JlpIXaHue I03BOHOYHBIX JKMBOTHBIX. OBOJIONHMOHHOE YCJIOKHEHHE CTPOCHUS JETKHX ITO3BOHOYHBIX
KHMBOTHBIX. JlpIXaTenpHas CHCTeMa 4eloBeka. MeXaHM3M BEHTHILINUM JIETKUX Y NTHI U MJIEKOIHTAOIMINX.
Tpaucnopt BEIIECCTB
y OpraHu3MoB. TpaHCIIOPT BelIeCTB y *KUBOTHHIX. KpoBeHOCHas cuctema U e€ opransl. KpoBeHOCHas cuctema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpareHus. DBOMIOLMUOHHBIE YCIOXKHEHHUS CTPOCHUS KPOBEHOCHOM
CHCTEMBI TI03BOHOUHBIX >KHBOTHBIX. BhIfeneHue y opranu3moB. Beiaenenue y kuBOTHBIX. COKpaTHTENbHbIE
Bakyonu. Opransl BblaeneHHs. CBA3b MOJOCTH Telda € KPOBEHOCHOM U BBLACIUTENIBHON CHCTEMaMH.
Beigenenne y MO3BOHOYHBIX JKMBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpoBBI M HX
MIPON3BOJHEIE.

Pa3apaxnMoOCTh W peTymAanus y OpraHU3MOB. Pa3apaXMMOCTh y ONHOKIETOYHBIX OPraHU3MOB. TaKCHCHI.
Pa3apaxnMoCTh U perysIaIis y MHOTOKIETOUHBIX pacTeHHH. POCTOBEIE BelecTBa 1 X 3HAYCHUE.

HepBHast cuctemMa u pecduiekTOpHas PEryislus Yy MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHas cuctema u eé
OTZETBI. DBOIIOIOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CHCTEMBI Y KUBOTHBIX.

Pazpabotka anroputMoB U mporpamm Ais  3((eKTHBHON (QYHKIMOHAIBHOM aHHOTAlMM T'€HOMOB,
TPAHCKPUITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTCHUIL, J)KUBOTHBIX U UEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €0 310POBLE

5.1

OpraHel U CHCTEMBI OpraHOB 4YenoBeka. OTHENbl TOJIOBHOTO MO3Ta IO3BOHOYHBIX JKHBOTHBIX. Peduiexc m
pednekropHas ayra. besycinoBHble u ycnoBHbIE pediekchl. ['ymMopanbHas peryisiiys U SHAOKPUHHAS CUCTEMa
JKUBOTHBIX M uesoBeka. JKene3bl SHAOKPUHHOMN CHCTEMBI M X TOpMOHBI. JlelicTBue ropMoHOB. B3aumMocBs3b
HEPBHOM W SHIOKPHHHOW cucTeM. [ mnoranamo-runodusapHas cucrtema. Pednexc u pednextopHast ayra.
Bbe3ycnoBHBIE 1 yCIOBHBIE pedIIeKch
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3ammra opraHusMa ot Ooje3Hed. IMMyHHas cuctema denoBeka. KeTOUHBIM M TyMOpPaJbHBIH HMMYHHTET.
BpoxxaéuHblit, mpuoOpeTéHHbIi crenuduuecKiuii UMMYHHTET. TeopHs KIOHATBHO-CEJICKTHBHOIO HMMYHHUTETA
(IL.Opmux, @®.M.bepuer, C.ToneraBa). BocnanurenbHble OTBETHl OpraHu3MoB. Posib  BpoXIEHHOTO
HMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUN
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KpoBenocnas cucrema u e€ opransl. Cepale, KPOBEHOCHBIE COCYIBI M KpoBb. Kpyrm KpoBooOpamieHus.
PaboTa cepana u e€ peryIsist
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HLIX&HI/IC YCJIOBCKaA. I[I/I(b(by3I/I${ ra3oB 4YC€pE3 MOBCPXHOCTH KIICTKU. ﬂHXaTeJ’IBHaH CUCTCMaA 4YCJIOBCKA.
HLIX%!TCHBH&?I ITOBEPXHOCTD. Pel"y.HSH_II/IS[ JbIXaHUs. I[I)IX%ITCJ'II)HBIG 00BEMBI

5.5

IMumeBaputenbHas cucteMa uenoBeka. OTHeNbl MUIEBAPUTENBHOrO TpakTa. IluieBapUTenbHbIE KEIE3bL.
BHyTpunonaocTHOE U BHYTPUKIETOYHOE MUIIEBAPEHHE

5.6

[TokpoBbl 1 ux mpousBoaHbie. Opranbl BoiAeneHus. [louku. CtpoeHue u (QyHKIMOHUpOBaHWE HedpoHA.
dunbTpanus, CeKpenns U 00paTHOE BcachlBaHHWE KaK MEXaHU3MbI pa0OThI OPraHoB BeieneHusi. OOpa3zoBaHue
MOYH Y YeJIOBEKa

5.7

JIBmxeHue yenoBeka: MpliedHas cuctema. CKeleTHbIE MBIl M uX pabora. CTpOCHHE W THUIIBI COCTUHEHUS
KOCTeH

Teopm{ 3BONIOLIMHU. Pa3BuTHE )XU3HU HA 3emiie

6.1

3BOJ’IIOIII/IOHH35[ TCOpUs U. I[apBI/IHa. HpeI[HOCI)I.]'IKI/I BO3HHMKHOBCHHA JapBUHU3MA. Ku3Hb 1 Hay4dHas1 ACATCIIb-
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HocTh Y. JlapBuHa.

Hpmxymue cwisl 3Bomonuu BuA0B mo Y. JlapBuHy (BBICOKAas WHTEHCHBHOCTH Pa3MHOKEHHUS OPraHU3MOB,
HaCJICJICTBEHHAs! H3MEHUHNBOCTh, O00ph0a 3a CyIeCTBOBaHUE, ECTECTBEHHBIA M HCKYCCTBEHHBIH 0TOOD).
Odopmitenne cuHTeTHUecKo Teopuu 3Bomonuu (CTD). Helttpanbnas Teopus sBomonnu. CoBpeMEeHHas
SBOJIOIMOHHAS OMOJIOTHsI. 3HAUCHHE SBOJIOIMOHHOW TEOpUH B (OPMUPOBAHWH €CTECTBEHHO-HAYIHOH Kap-
THUHBI MHPa

6.2

[Momynsuus Kak >rIeMeHTapHasi eIuHHIa dBOToNrU. COBpeMEHHBIE METOABI OIICHKH TeHETHYECKOTO pa3Ho-
o0pasusi u CTPYKTYpHl HOmyisnuil. M3menenne reHodoHIa MOMyISIHA KaK >JIEMEHTAPHOE SBOJIOIMOHHOES
sIBJICHUE. 3aKOH TeHeTrueckoro papHoBecus [x. Xapau, B. BaiinoOepra.

OnemeHTapHbIe (DAKTOPH! (ABMKYLIME CHIIBI) 3BOMIONMU. MyTtannoHHbIH nponecc. KomOnHaTHBHAs M3MeEH-
quBOCTbh. Jlpeiid reHoB — ciydaiiHple HEeHanpaBlIeHHbIE H3MEHEHUS 4acTOT ajuieneil B momymsuusax. Dddext
ocHoBarens. Murpanun. M3zomsuus momymsanuid: reorpaduyeckas (IIpoCTpaHCTBEHHas), OHOIOTrHYecKas
(penpoayKTHBHAsA).

EcrtecTBennsIit 0TOOp — Hampassronmid haxTop dBoiroruy. GopMBI €CTECTBEHHOTO 0TOOpA: ABIKYIINH, cTa-
OWITU3UPYIOIINH, pa3phIBAIONINK (AM3pyNTUBHBIN). [TotoBOH 0TOOD.

[IprcnocoOMeHHOCT, OpraHU3MOB KaK pe3yiIbTaT MHKPOIBONIONUHA. BO3HWKHOBEHHE MPHCIIOCOOTCHUIA
y opranusmMoB. Apomopdo3sl W uaHoamanTanuu. I[IpuMepbl mpucnocoOneHuit y opranm3moB. OTHO-
CHUTEIILHOCTh MPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bup, ero kpurepun u cTpykTypa. BugooOpazoBaHue Kak pe3yJabTaT MUKPOIBOIIONMH. M30samums — Kito4eBoi
¢dakTop BuAooOpa3zoBaHus. I[lyTu M cmocoObl BHIO0OpPA30BaHUS: ajuloNaTpudeckoe (reorpaduyeckoe),
CHUMIATPUYECKOE (IPKOJOTHYECKOE), «MTHOBEHHOE» (HONUILIONIU3anus, rudpumusanus). JIuTeabHOCTD
HBOJIOIIMOHHBIX MTPOIIECCOB.

MexaHn3Mbl GOPMHUPOBaHUS OUOJIOTHYECKOTO pa3HO00pas3usl.

Poutb 3BosTrOIIMOHHON OHOJIOTHY B pa3pabOTKe HAYYHBIX METOAOB COXpaHEHHS OHOpa3HOo00pasus. MUKpOIBO-
JIFOITVST ¥ KODBOJIFOLIUS TTIAPA3UTOB U UX X035eB. MeXaHU3MbI (HOpPMHUPOBAHHS YCTOHINBOCTH K aHTHOMOTHKAM M
croco0bI OOpHOKI C HEll

6.3

MeTtoapl u3ydeHUs MaKpO3BOMONMU. llaneoHToornveckne MeTOAbl H3y4deHHs SBoMonud. llepexonHbie
(hopMBI U PUITOTEHETUYECKHE PSIIbI OPTaHU3MOB.

Buoreorpaduueckue mMeToapl uzydeHus sBomonuu. CpaBHeHue (iaopsl U QayHbl MaTEpUKOB U OCTPOBOB.
Buoreorpaduueckue obnactu 3emin. BUIbI-OHAEMUKH U PETUKTHI.

OMOPHOIIOTHYECKIE U CPABHUTEIHHO-MOP(OIOTHIECCKUAE METOIBI N3yUCHHUS SBOIIOINH. | eHeTHUeCKIe Mexa-
HU3MBI DBOIIIOIMM OHTOT€HE3a WM TOSBICHUS SBOJIOIMOHHBIX HOBIIECTB. [ OMONOTMYHBIE W aHAJOTHYHEIC
opranbl. PynuMeHTapHbIE OpraHbl W aTaBU3MEL. MOIEKYISIPHO-TEHETUUECKUE, OMOXMMHUYECKHE M MaTreMa-
THYECKHE METOABl W3ydeHHs »HBoionuu. [omonormuneie TeHB. COBpPEMEHHBIE METOINBI MOCTPOCHISI
(bUITOTeHETHYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTalll{ U SBOJIFOLINS TEHOMOB.

OO0mue 3aKOHOMEpHOCTH (TMpaBwiia) H3BOJIONMH. HeoOpaTUMOCTh BBOJIONMH. AJaNTUBHAS pajvallus.
HepaBHOMEPHOCTH TEMITOB 3BOIOIMH

6.4

Hayunble TUIIoTE36l MPOUCXOXKIACHUS )KU3HHA Ha 3emiie. AOnoreHe3 U naHcnepmus. JloHaydHble TIpeacTaBiie-
HUSL O 3apOXICHUH SKU3HHU (KpealoHW3M). ['Miore3a MOCTOSHHOTO CaMO3apOXKICHUS KU3HH U e€ oIpo-
Bepxkernue onbiTamMu O. Penw, JI. Cniaywannany, J1. [acrepa. [IporcxoxkaeHne >KU3HA U aCTPOOHOIOTHSL.
OcHoBHBIE 3Tanbl HeopraHudeckoil spomtoruu. IlnaHerapHast (reojoruueckas) 3BONIOLUS. XUMHYECKas
SBOMIOIMA. AOHOTEHHBIH CHHTE3 OpraHHMYecKnX BemiecTB 3 Heopranmdeckux. Onsir C. Mmmepa u I'. IOpu.
OO6pazoBanue monuMepoB M3 MoHOMepoB. KoanepsatHas rumote3a A.U. OmapuHa, THIIOTe3a NEPBHYHOTO
oyneona J[x. Xomnneiina, renetndeckas runoresa I'. Mémnepa. Pu6osumsr (T. Uek) u runotesa «mupa PHK»
V. I'mnGepra. @opmupoBanne MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKICTKH.

Uctopus 3emnu u mMeronsl €€ usydeHus. Vckonaemple OpraHu4eckue ocTaTku. I'eoXpoHosIorus u €€ MeToAbl.
OtHocuTenbHas 1 aOCOIOTHAS TE€OXPOHOJIOTHA. [ €0XpOHOIOrHYecKas MIKala: 30HBI, 3PbI, IEPHOIBI, STOXH.
HauaneHele 3Tansl opraHudeckoil spomtonuu. IlosBieHre U BOMIOLUS NEPBBIX KIETOK. DBOIIOLUS METabo-
nm3Ma. BosHukHOBeHMe mepBbIX 3kocnucTeM. COBpeMeHHBIE MUKPOOHBIE OMOIIEHKH KakK aHaJIOT IEPBBIX HA
3emiie coobmiecTB. CTpomMatoauThl. [IpokapuoThl U 3YKapHOTHI.

[Iponcxoxxaerne >ykapuoT (cumOuorenes). DBOMIONHMOHHOE NPOHMCXOKAEHHE BHPYCOB. llponcxoxpenue
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MHOT'OKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tarnbl 3BOJIOIMH BBICIINX pacTeHnd. OCHOBHBIE apoMopdo3bl pacTeHuid. Bbixon pacrenHuil Ha
cymry. IlosiBieHre copoBBIX pacTeHHM W 3aBoeBaHHe WMHU cymmm. CeMeHHble pacteHus. [IpoucxoxieHue
[IBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU JKUBOTHOTO Mupa. OCHOBHBIE apomMop(ho3bl KHBOTHBIX. BeHackas dayna.
KemOpuiickuif B3pbIB — MOSBJICHHE COBPEMEHHBIX TUNOB. [lepBrie XOpAoOBble KHUBOTHBIE. JKU3HB B BOjE.
OBomONMs MO3BOHOYHBIX. [lponcxoxaenue amduoOuii u pentwmii. [IpoucxoxiaeHHe MIEKOIHUTAOIIUX
u ntui. [lpuamun xiroueBoro apomopdosza. OcBoeHHe 0ECIO3BOHOYHBIMU KM MO3BOHOYHBIMH JKUBOTHBIME
CYIIN.

PasButre xnu3HU Ha 3emile 1O dpaM U MEepHoaM: apXe, MPOTEePO30, maIeo30k, Me3030H, KaiiHo30M. O0mas
XapaKTepUCTUKa KIMMaTa M IeoJIoTHYecKux IpoueccoB. IlogBneHne U pacuBeT XapakTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero YCIOBHS U BIFSIHUE HA Ta30BBI COCTaB aTMOC(hEpEL.

MaccoBble BBIMUpPaHUS — 9KOJIOTHYECKHE KPU3UCHI Tpouu1oro. [IpuuuHbl U ClIeCTBUS MacCOBBIX BHIMUPAHUI.
CoBpEMEHHBIH FKOJIOTHYECKUI KPU3HUC, €r0 0COOEHHOCTH

6.5

Pa3nens! u 3anaun antpononoruu. Meronsl aHTpornosiorud. CTaHOBIIEHUE NPEACTAaBICHUN O IPOUCXOKICHUN
yenoBeka. COBpeMEHHbIE HAyYHbIE TEOPHU.

CXxopcTBO yenoBeka ¢ XKHUBOTHBIMU. CHCTEMaTHUECKOe MONOXKEHHE yesioBeka. CBUIETENbCTBA CXOJICTBA YeTI0-
BEKa C JKMBOTHBIMM: CPAaBHHUTEJIBHO-MOpP(OIOTHUECKHUEe, 3MOPHONOTHYECKUE, (U3HONOro-OMOXUMHUYECKHUE,
noBeneHuYeckue. OTIMYMA YelloBeKa OT >KMBOTHBIX. [IpsMOXOXKIIeHHE M KOMIUIEKC CBS3aHHBIX C HUM TpH-
3HaKOB. Pa3BuTHe roJOBHOr0 MO3ra U BTOPOM CUTHAJIbHOM CUCTEMBIL.

Hpmxymue cuisl ((pakTophl) aHTPONOTEHE3a: ONOJIOTHUYECKHE, COIanbHbIe. COOTHOIICHNE ONOIOTHYECKUX H
COITMATIBHEIX (paKTOPOB B AHTPOIIOTEHE3E.

OCHOBHBIE CTaIUN aHTPOTIOTeHe3a. ABCTPATIONUTEKN — JIBYHOTHE TIPENKH Jto/iei. UemoBeK yMemblid, IepBhIe
W3TOTOBJICHUSL OpYAHMi TpyJa. UenoBek NpAMOXOIAIIMHA M TEpBBI BBIXOA JIOAEH 3a mpenenbl AQpUKH.
Yenosek reiaenboeprekuii — o0muil Nperok HeaHIepTaIbCKOrO YeJO0BeKa M 4YesIOBEeKa pa3yMHOro. Yemosex
HEaHAEPTaNbCKUI KaK BUJA JIIOAEH XOJIOAHOTO KiIMMara. YenoBeK pa3yMHBII COBPEMEHHOIO THIIA,
JICHUCOBCKUII YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeaenaMu A(QpUKH.

DBOJIOIHS COBPEMEHHOTO YelIoBeKa. EcTecTBeHHBIN 0TOOP B MOMYJNIANUAX YejoBeka. MyTallMOHHBIH MpoIiecce
u onuMopdusM. [lomynsaroHHbIe BOIHEI, Apeiid reHoB, Murpamms ¥ «3(h(EeKT OCHOBATEISD B HOMYIIAIHSIX
COBPEMEHHOI'0 YEJIOBEKa.

Uenoseueckue pacel. [lonsitue o pace. bonbime pacer: eBporneonHas (eBpa3uiicKas), aBCTpalo-HETPOUIHAS
(9xBaTOpHATbHAS), MOHTOJOWAHAA (a3MaTCKO-aMEpHUKAaHCKas). Bpemss W MyTH pacceleHusl 4YejoBeKa I10
mianere. EAuHCTBO uenoBedeckux pac. HaydHast HecocTosTenbHOCTE pacu3Ma. IIpucnoco6aeHHOCTh yenoBeka
K pa3HBIM YCIOBHSM OKpyKaromeil cpeapl. BuumsiHue reorpaguueckoit cpempl U apeilia TreHOB Ha
MOPGhOIOTHIO U (PU3HOIOTHIO YEIOBEKA

DKOCUCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTH

7.1

Paznensl u 3agaun sxo0ruu. CBSA3b SKOJIOTHUHU C APYTUMH HAyKaMH.
Metoasl skonorud. [loneBeie HaOmroAeHUSA. DKCIEPUMEHTHI B JKOJOTHU: NPUPOAHBIE U JaOOpaTOpHBIE.
MonenupoBaHue B SKOJIOTUH. MOHATOPHHT OKPYKAIOMIECH CPEIbL: JTOKATBHBIN, PETHOHATBHBINA 1 TTT00aTBHEIH

7.2

Okonornueckne (pakTopsl M 3aKOHOMEpPHOCTH WX neiictBus. Kimaccudukarust 3KoIOrHueckux (haKTOpoB:
abuoTuyeckue, OMOTHYECKUE, aHTpoIoreHHbIe. O0IIHe 3aKOHOMEPHOCTH JCHCTBHS SKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno mumammyma (K. Hlnpenrens, 0. JInbux). TomepanTHOCT. DOBPHOMOHTHBIE M CTCHOOWOHTHEIC
OPTaHHU3MBI.

Abmnornueckue axTopsl. CBET Kak 3KOJIOrHYecKuid Gpaktop. JefcTBHe pasHBIX y4aCTKOB COTHEYHOTO CHEKTpa
Ha OPraHU3Mbl. DKOJOIMYECKHE TPYIIbl PACTEHUH U JKUBOTHBIX IO OTHOUIEHUIO K cBeTy. CUTHallbHasl poib
cBeta. POTONEPUOAU3M.

Temmepatypa Kak dkomormdeckuid (aktop. JelcTBHe TeMIlepaTypbl Ha OpraHU3MEL. [lOWKHIOTEpMHEIC
U TOMOMOTEPMHBIE OPTraHU3MBI. DBPUTEPMHBIC M CTCHOTCPMHBIC OpTaHU3MBI.

Brnaxxnocth kak sxonorudeckuit haktop. [IprcriocobiieHns pacTeHnii K moaaep>kaHuio BoHOTro Oananca. Kiac-
cu(uKanys paCTeHUH 10 OTHOIICHHUIO K Boje. [Iprcrocobennst )KUBOTHBIX K H3MEHEHHIO BOJAHOTO PEXKHAMA.




Kon

“pOBepﬂeMlﬂﬁ 3JIEMEHT COACPKaAHUSA

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYyILIHAs, MOYBEHHas, TIIyOMHHAas MOANOYBEHHAs,
BHYTpUOpTaHM3MeHHas1. DU3UKO-XUMHIECKAE OCOOCHHOCTH Cpel OOMTaHHS OpraHm3MoB. lIprcrmocoOmeHwst
OPTaHM3MOB K KI3HH B pa3HBIX Cpeax.

Buonornyeckue putMmbl. BHenrHne u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOIWYHBIE PUTMEL. [IpHcmocobieH-
HOCTh OPTaHU3MOB K CE30HHBIM M3MECHEHHSAM YCIIOBHHN JKU3HH.

JXusnennsle Gpopmbl oprann3moB. [loHsaTne o xusHeHHOW (opme. JKnuszHeHHBIE (QOpPMBI pacTeHHUi: epeBbs,
KYCTapHUKH, KYCTapHUYKH, MHOTOJICTHHAE TPaBbI, OJHOJCTHUE TPaBbl. JKU3HEHHBIE (OPMBI JKUBOTHBIX:
TUIPOOUOHTHI, TEOOUOHTHI, a3pOOHOHTEL. OCOOEHHOCTHU CTPOEHUS U 00pa3a KU3HU.

Buotnueckue dakropsl. Buapl 6HOTHUECKUX B3aUMOJEHCTBUN: KOHKYPEHLUS, XUITHUIECTBO, CHMOUO3 U €To
¢opmel. [lapazuTusmM, Koomeparus, MyTyaln3M, KOMMEHCANN3M (KBapTHPAHTCTBO, HaxieOHH4ecTBO). He-
TpodHuueckre B3aUMOJICHCTBHS (TomHueckue, Gpopudeckue, hadpudeckne). 3HaYeHHE OMOTHYECKHX B3aMMO-
JEWCTBHIA AJIs1 CYNIECTBOBAHISI OPTAHI3MOB B cpezie o0nTaHsl. IIpHHINT KOHKYPEHTHOTO HCKITIOYCHUS

7.3

OKOJIOTHUECKHE  XapaKTepUCTUKU  momymsmud.  [lomymsmust kak — Owosormdeckas — cucrema. Ponb
HEOJTHOPOJTHOCTH Cpellbl, (PU3NUECKHX OapbepoB M OCOOCHHOCTEH OWOJIOTHH BHIOB B (HOPMHPOBAHHH
MIPOCTPAaHCTBEHHOM CTPYKTYpbl nomyiasuuil. OCHOBHbIE NOKa3aTeNd MOIYJISLUHU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHas U MOJO0Basi CTPYKTYpa, POKIaEMOCTbh, TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIU.
DKkojoruyeckas CTpykTypa mnomyisuud. OleHKa YHCICHHOCTH MOMyJsaiud. JMHamuka MOmylnsuuud U eé
peryisnus. buotudeckuil moteHuuan nomyisinud. MozaenupoBaHue IWHAMUKK nomyiasund. Kpusele pocra
YUCIEHHOCTH MOMynauuu. KpuBble BBDKHMBAHUA. Perynslus YMCICHHOCTH NOMYJSAUA: poiib (aKTOpOB,
3aBHCSIIUX M HE 3aBUCSIINX OT ITIOTHOCTU. DKOJIOTHIECKUE CTpaTerud BUIOB (1- u K-cTparerun).

[Tonstre 00 3KoJOTMUECKOW HUIIE BUaa. MecrooOutaHue. MHOTOMEpHAs MOJENIb JKOJOTUYECKOH HHIIH
k.M. Xaranacona. Pazmeps! skonorudeckoi Hummm. [loTeHansaas u pearn3oBaHHAs HUTIIH.

Bun kxak cucrema nomynsuuil. Apeansl BU0OB. Buipl U uX KU3HEHHbIE CTpaTeTUU. 3aKOHOMEPHOCTH NOBEE-
HUS ¥ MUTpalri )KMBOTHBIX. bronorndeckrie NHBa3uM 4y>KEpOIHBIX BHJIOB

7.4

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsA3u MeKAy OpraHu3MaMi B OHOLEHO3€e. DKOCUCTEMA
Kak OTKphITast cucrema (A.Jlx. TeHcnan). OyHKIMOHATIBHBIE OJIOKH OPraHU3MOB B HKOCUCTEME: IIPOAYLIEHTHI,
KOHCYMEHTBI, penyleHThl. Tpoduueckue ypoBHH. Tpoduueckwe menu U cetd. AOHOTHUECKHE OJIOKH
sKocucteM. [1ouBBI 1 MBI B 3K0cHcTeMax. KpyroBopoT BEIIecTB U MOTOK 3HEPTHU B SKOCHCTEME.

OcHOBHBIE ITOKA3aTeNN 3KOCUCTEMBI. bromacca 1 mpoyKiust. DKOJIOTHYECKHE MUPaMUIBI Yrcel, ONOMacChl 1
SHEPIuu.

HarpaBneHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecchd. [lepBHUYHbIE M BTOPHYHBIE CYKIIECCHH M MX
NPUYHMHBL. AHTPOTIOTEHHBIE BO3JEWCTBHA Ha cykueccun. KmmmakcHoe coobmiectBo. bropasnooOpazne u
MOJIHOTA KPYTOBOPOTA BELIECTB — OCHOBA YCTOHYMBOCTH COOOILIECTB.

IIpuponHble 3KOCUCTEMBI. AHTPOIIOI€HHBIE JKOCHCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus mexny
AQHTPOIOT€HHBIMU U IPUPOAHBIMU 3KOCHCTEMaMHL.

Ypb6oskocuctemsl. OCHOBHBIE KOMIOHEHTHI ypboakocucteM. I'opoackast ¢iopa u dayna. CHHaHTpONH3AIHS
ropoackoi (ayHsl. brorornueckoe u X034HCTBEHHOE 3HAYEHHE arpOdKOCHCTEM M ypOOIKOCHCTEM. 3aKOHO-
MepHOCTH ()OPMUPOBAHHS OCHOBHBIX B3aMMOAEHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc »HEpruM M BELIECTB MEXJY CMEXHBIMU HKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISIUIMA
U 3KOCHCTEM B YCJIOBHSX €CTECTBEHHBIX U AHTPONOINE€HHBIX BO3ACHCTBUI

7.5

Bbrocdepa — obmemmanerapHas o0omouka 3eMiM, TJe CYIIECTBYET WJIM CYIIECTBOBAJIA JKH3Hb. YUCHHE
B.U. Bepuazackoro o 6uochepe. Obnactu 6uocheps! u e€ cocran. JKuboe BemecTBo 6rnocheps! u ero QyHK-
HH.

3akoHOMepHOCTH cymiecTBOBaHUs Ouocdepsl. OcobOeHHOCTH Onochepsl Kak TI00aTbHOW SKOCHUCTEMBI.
Junamudeckoe paBHOBecue B Omocgepe. KpyroBopoTsl BemiecTB W OMOre€OXMMHUYECKHE IMKIBI (Yriaepoza,
a3oTa). PutmMmuaHOCTS ABIIEHNMI B OHochepe.

3onansHOCTE Onocdepsl. [TorsaTne o 6rnome. OCHOBHBIE OMOMBI CYIIHM: TYHApA, XBOMHBIE Jieca, CMEIIaHHbIE
1 IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CaBaHHBI, IYCTBIHH, TPONMYECKHE Jeca, BHICOKOTophs. Kimmar, pactu-
TENBHBIA ¥ )KUBOTHBIA MUpP OHOMOB CYIIIH.

CtpyKTypa 1 (YHKIWSI )KHUBBIX CHCTEM, OIICHKA MX PECYPCHOT0 MoTeHIHana i 6nochepHbix GpyHKunit

7.6

DKOJIOrHYeCKUe KPU3KCHI U UX MPpUUYUHBI. Bo3nelicTBre yenoBeka Ha 6buocdepy. 3arps3HeHnEe BO3AYIIHON cpe-
nel. OxpaHa Bo3qyxa. 3arpsisHeHrne BOJAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue nouBbl. OxpaHa




Kon IIpoBepsieMblii 31eMeHT cOlepKaHuUsI

MOYBEHHBIX peCypcoB. MI3MeHeHue KinmaTa.

AHTpOTIOTEHHOE BO3/IEUCTBHE HA PACTUTENBHBIN W KUBOTHBIA Mup. OXpaHa PacTUTENHHOTO W >KUBOTHOTO
mupa. OCHOBHBIC IPUHIUIEI OXpaHbl npupoasl. Kpacueie kaurn. Ocobo oxpaHseMble MPUPOAHBIE TEPPUTO-
puu (OOIIT). Boranudeckre caibl ¥ 300JI0THYESCKHIE TTAPKH.

OCHOBHBIC TPHHIUIBI yCTOWYWBOTO Pa3BUTHS YENOBEUECTBA M MPUPOXBL ParpioHaIbHOE MPHPOIOTIONH-
30BaHME U COXPaHEHUE OHOJIOTMUYECKOT0 pa3sHOOOpasust 3eMiIu




TEMATHYECKOE IINTAHHPOBAHUE

10 KJIACC
No HanmenoBanue pa3zienoB v TeM NporpaMMbl KonnuectBo wacon
n/m Bcero| KontposbHbIe [IpakTnueckue
paboThI paboThI
! buonorus xak Hayka 1
2 JKuBble cucTeMBbI U UX U3YYCHHE 2
3 buosiorus knetku 2 0.5
4 XuMHYeCcKasi OpraHu3aIys KICTKH 10 ! 1
S Crtpoenue u GyHKIUH KICTKH 8 2
6 OOMeH BellecTB U MpeBpallleHue YJHEPTUU B KIIETKE 9 1
7 HacnenctBennas nndopmaius u peanusanus e€ B 9 1 0.5
KJIETKE
8 JKvi3HEeHHBII UK KIETKU 6 1
9 Ctpoenue u GyHKIHH OPraHU3MOB 17 1 1.5
10 pasmuonenue u pa3BHUTHE OPTAHU3MOB 8 1.5
1 reneruxa - HayKa O HacJIeJICTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACTIEICTBEHHOCTH 10 ! 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuus OpraHu3MOB 4 1
16 | Buorexnonorns u cunrernueckas Guomnorus 4
17 Pe3epBHOE Bpems 1
OBILEE KOJIMUECTBO YACOB I10 TIPOT PAMME 102 4 13




IHOYPOYHOE IINIAHMPOBAHUE
10 KJIACC

No
n/n

Tema ypoka

KonnuectBo yacoB

Bcero

KonTtponbusie
paboThl

[IpakTuyeckue
paboThI

Jlara
H3yUYEHUS

DNeKTpOHHbBIE
udposble
o0Opa3oBaTelibHbIE

pecypesl

buonorus xkak KoMIJeKcHas
HayKa 1 KaK 4acTh
COBPEMEHHOTO 00IIeCTBa

JKuBrnie cucTeMbl U X
CBOMCTBa

YpoBHEBas opranusanus
KUBBIX CUCTEM

HcTopust oTKpeITUS U
n3ydyeHus kietku. Knerounas
Teopus

MeTobl MONEKYIAPHOU U
KJIETOYHON OMOJIOTHH.
[IpaxTnueckas padbora
«3y4yeHne MeTo10B
KJIETOYHOU OMOJIOTHH
(xpomarorpadwus,
aneKkTpodopes,
muddepeHnnaibHoe
uentpudyruposaunue, [TLP)»

0.5

XUMHYECKUH COCTaB KIETKU

MmuHepanbHbIE BelecTBa
KIJIETKH, UX OuoJIornyeckas
poJb

Opranuyeckue BeliecTa
KJIETKU — OCJIKH.
JIaGoparopHast paboTta
«OOHapy>keHue OeNKoB ¢
MTOMOIIBI0 KaYECTBEHHBIX
peaxkuuii»

0.5

CaoiicTBa, Kiaccupukanus u
(dbyHKIIUMA OETKOB

10

Oprannyeckue BelecTra
KJIETKH — YTJIEBOJIbI

11

Oprannyeckue BelecTa
KJIETKH — JIMIIUJIbI

12

Hyxneunossie kucnorsl. JJHK
u PHK. JIaboparopnas pabora

0.5




No
n/n

Tema ypoka

KonugecTBo gacor

Bcero

KontponbHeie
paboThI

[IpakTudeckue
paboThl

Jlara
W3YYCHHS

JJIeKTPOHHBIE
1 poBbIe
00pa3oBaTeIbHbIC

pecypcsl

«HccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJIEJICHHBIX U3
KJIETOK pa3IU4HbIX
OpraHUu3MOB)

13

Crpoenue u pynkun ATO.
HApyrue
HyKJeo3uaTpudocoars
(HT®)

14

CexBennpoBanue JIHK.
MeTo/bl TeHOMUKH,
TPAHCKPHUIITOMHKH,
MPOTEOMUKH

15

MeToabl CTpyKTYpHOI
ouonoruu. K/p Nel
«XHMHYECKHH COCTaB
KJIETKH»

16

THIBI KJIETOK.
[Ipokapuornueckas KieTka

17

CtpoeHnue 3yKapuoTHIECKOM
kietku. [Ipaktuueckas padota
«M3y4yeHune cBOMCTB
KJIETOYHON MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN ammapar
KJIETKU

19

OnHoMeMOpaHHbIE OPTaHOMIbI
kietku. [Ipaktuueckas padora
«M3yuenue nBIKEHUS
IIUTOILIa3MBbI B PACTUTEIHHBIX
KJIETKaxX»

0.5

20

[ToyaBTOHOMHBIE OPraHOMIbI
KJICTKH: MUTOXOHJIPUH,
mactu el JlaboparopHast
pabota «MccnenoBanue
IU1a3MOJIN3a U JeI1a3MoiIn3a B
PaACTUTENIBHBIX KJIETKaX»

0.5

21

HememOpaHHbIe OpraHOU/IbI
KJIETKU

22

Crpoenue u QyHKIUH g1pa

23

CpaBHuTenbHas

0.5




n/n

Tema ypoka

KonugecTBo gacor

Bcero

KontponbHeie
paboThI

[IpakTudeckue
paboThl

Jlara
W3YYCHHS

JJIeKTPOHHBIE
1 poBbIe
00pa3oBaTeIbHbIC

pecypcsl

XapaKTEePUCTUKA KIICTOK
sykapuot. JlaboparopHas
pabora «M3yueHue cTpoeHHsI
KJICTOK Pa3JIMYHbIX
OpraHU3MOBY»

24

AccuMuiianus u
JTUCCUMMUJISIIUS — JIBE
CTOpOHBI MeTaboau3Ma. Tumsl
oOMeHa BEIEeCTB.
JlaGoparopnas pabota
«M3ydeHne KaTallmTH4eCKON
AKTUBHOCTH ()€pPMEHTOB (Ha
MIpUMEpe aMIJIa3hl HIIN
Karajasbl)»

25

@epMEHTaTUBHBIN XapakTep
peakuuii KICTOYHOTO
Mmetabonu3ma. JlaboparopHas
pabora «3yueHue
(hepMEeHTaTUBHOTO
pacIieruieHus IepoKCUIa
BOJIOPO/Ia B PACTUTEIHHBIX U
’KHBOTHBIX KIJIETKaX»

0.5

26

benku-akTuBaTopsl U 6€IKH-
MHTHOUTOPBI

27

ABTOTpOdHBIH TUIT OOMEHa
BEILIECTB

28

dorocuntes

29

Xemocuntes. JlaboparopHas
pabora «CpaBHEHHE
IpoIeccoB OTOCUHTE3A U
XEMOCHHTE3A»

0.5

30

AHa’poOHbBIE OPTaHU3MBI.
Buner Opoxenus.
Jlaboparopnas paboTa
«CpaBHEHHE ITPOLIECCOB
OpOXKEHUS M IBIXAHUS

31

AdpOoOHBIE OPTaHU3MBI. DTarbl
SHEPTeTUYECKOTO OOMEHa

32

DHeprus MeMOpPaHHOTO
rpagueHTa nporoHoB. CuHTE3
AT®: paboTta mpOTOHHOM




No
n/n

Tema ypoka

KonugecTBo gacor

Bcero

KontponbHeie
paboThI

[IpakTudeckue
paboThl

Jlara
W3YYCHHS

JJIeKTPOHHBIE
1 poBbIe
00pa3oBaTeIbHbIC

pecypcsl

AT®D-cuuTasnl

33

Peaknuu MaTpu4HOTO CUHTE3a

34

TpaHCKpUIILMSA — MaTpUYHbBINA
cunte3 PHK

35

Tpancisinus u e€ 3Tansl

36

KonupoBanue aMUHOKHUCIIOT.
Posb pubocom B OnocuHTEe3€e
Oenka

37

Opranu3zanus reaoma y
IIPOKapUOT U YKapUOT

38

MonekynsipHble MEXaHU3MBbI
AKCIIPECCUU T€HOB Y SYKapUOT

39

Bupycsl — HekJieTOuHbIC
(OpPMBI KU3HU U OOJIUTATHBIC
napasuthel. [IpakTudeckas
pabora «Co3nanue Moaenu
BUpYCa»

0.5

40

BupycHrbie 3a6oneBanus
YEJI0BEKa, )KUBOTHBIX,
pactenuii. K/P Ne2
IMpoueccnl
JKH3HeesITeJIbHOCTH B
OpraHusMe»

41

HanorexHonoruu B OMOJIOrUU
1 MECOUIIMHC

42

JKU3HEHHBIH UK KIIETKA

43

Marpuusnsiii cunres JJHK

44

Xpomocomsl. JlaboparopHas
pabora «3ydueHune xpomocom
Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHUTO3

46

Tune! knerok. Kapuokunes u
nutokunes. JlaboparopHas
pabota «Habmonenre MuTo3a
B KJIETKaX KOHYMKA KOPEIIKa

0.5




n/n

Tema ypoka

KonugecTBo gacor

Bcero

KontponbHeie
paboThI

[IpakTudeckue
paboThl

Jlara
W3YYCHHS

JJIeKTPOHHBIE
1 poBbIe
00pa3oBaTeIbHbIC

pecypcsl

JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

47

Per YU J)KU3HCHHOTO TUKJIa
KIJICTOK

naty

48

OpranusM Kak eJMHOE 1IEJI0€

49

TkaHu pacTeHui.
Jlaboparopnas paboTa
«M3ydeHne TKaHeW pacTEHUI»

0.5

50

TkaHu KUBOTHBIX U YEIIOBEKA.
JlaboparopHas padbora
«M3y4yenune TkaHen
KUBOTHBIX»

0.5

51

Opransl. CucTeMbl OpraHoB.
JlaGoparopHas paboTa
«M3ydeHne opraHoB
LIBETKOBOTO PACTEHUS»

0.5

52

Onopa Tena opraHu3mMoB

53

Z[BI/I)KGHI/IG OpraHnu3mMoB

54

ITutanue OpraHu3mMoB

55

IIutanue mMO3BOHOYHBIX
KHUBOTHBIX.
HI/IH_[eBapI/ITeJIBHaH CHUCTEMA
YCIO0BCKa

56

Z[LIX@.HI/IG OpraHu3mMoB

57

I[LIXB.HI/IG ITO3BOHOYHBIX
JKHUBOTHBIX H YCJIOBCKA

58

Tpancnopt BemecTs y
OpraHU3MOB

59

KpoBeHocHas cucrema
ITI03BOHOYHBIX JKUBOTHBIX U
4eJI0BeKa

60

Brinenenue Yy OpraHnu3mMoB

61

3amura y OpraHu3MoB

62

I/IMMYHHaSI CHCTEMaA 4Y€JIOBECKa




n/n

Tema ypoka

KonugecTBo gacor

Bcero

KontponbHeie
paboThI

[IpakTudeckue
paboThl

Jlara
W3YYCHHS

JJIeKTPOHHBIE
1 poBbIe
00pa3oBaTeIbHbIC

pecypcsl

63

Pa3npaxxuMocTh U perynsauus
y OPraHU3MOB

64

['ymopanbHas peryasuus u
SHJIOKpHUHHAs CHUCTEMA
JKMBOTHEBIX 1 yenoBeka. K/P
Ne3 «GKn3HenesiTeJILHOCTH
OPraHu3MOB»

65

DopMbl pa3MHOKEHUS
OpraHu3MOB

66

ITonoBoe Pa3MHOKCHHC

67

[Meiios

68

I'ametorenes. OOpazoBaHue U
Pa3BUTHUC IMOJIOBBIX KJICTOK.
JlaboparopHas padbora
«M3y4yenue CTpoeHuUs
IIOJIOBBIX KJIETOK Ha I'OTOBBIX
MHKpOIIpenaparax»

0.5

69

I/IH,[[I/IBI/II[yaJ'IBHOC pa3BUTHC
OpraHnu3MOB — OHTOI'CHE3

70

3akiajKa OpraHOB U TKaHEH
13 3apOJIBIIIEBHIX JTHUCTKOB

71

Poct u pazBuTHE KUBOTHBIX.
JIaGoparopHast paboTta
«BpIsBIEHNE IPU3HAKOB
CXOJICTBA 3apOJbILIeH
MTO3BOHOYHBIX KHBOTHBIX)

0.5

72

PasmHoxeHue n pazBuTHe
pacrtenuii. JlaboparopHast
pabora «CTtpoeHue opraHoB
Pa3MHOKEHHS BBICIINX
pacTeHuin»

0.5

73

HCTOpI/I}I CTAaHOBJICHUA U
Pa3BUTHA '’CHETUKU KaK HAYKU

74

OcHOBHBIC TIOHSITHS B
CUMBOJIBI TCHETUKH.
Jlaboparopnas paboTa
«/Ipo3oduna kak 0ObEKT
TeHETUYECKUX HCCIIeIOBaHUI»

0.5




No
n/n

Tema ypoka

KonugecTBo gacor

Bcero

KontponbHeie
paboThI

[IpakTudeckue
paboThl

Jlara
W3YYCHHS

JJIeKTPOHHBIE
1 poBbIe
00pa3oBaTeIbHbIC

pecypcsl

75

3aKOHOMEPHOCTH
HaCJIe/I0BaHUsI IPU3HAKOB.
MonorubpuaHoe
ckpeniuBanue. [Ipaktuueckas
pabora "UzyueHue
PE3yABTaTOB MOHOTUOPUIHOTO
CKpeNIUBaHus y 1p030¢puis"

0.5

76

[IuTonornvyeckue OCHOBBI
MOHOTHOPHTHOTO
CKpEIIMBaHUS

77

AHanuzupyroiiee
ckpeuuBanue. Hemomnnoe
AOMHUHUPOBAHUEC

78

JIMruOpuIHOE CKpEIUBaHHE.
[IpaxTnueckas padbora
«3yuenue pe3ynbTaroB
TUTUOPUIHOTO CKPEIMBAHUS
y Ip0o30(hUIbDY

0.5

79

I{uTomoru4eckue 0CHOBEI
JTUTHOPUTHOTO CKPEIIMBAHUS

80

CueneHHoe HaclleJ0BaHNE
MIPU3HAKOB

81

XpOMOCOMHas1 TEOpHsI
HACJIECTBEHHOCTH

82

T'eneTuka noina

83

T'enorun kax 1enoctHas
cucreMa

84

I'eneTnyecknii KOHTPOIIbL
pa3BUTHUS PaCTEHUH,
KUBOTHBIX U yenoseka. K/P
Ne4 «Pemenue
TeHEeTHYECKHUX 3a1a4»

85

N3MeHYMBOCTh TPU3HAKOB.
Bunbl n3aMeHUnBOCTH

86

Moaudukamontas
M3MEHYHBOCTh

87

BapuauuonHsslii psa u
BapHaIMOHHAas KpUBasl.

0.5




n/n

Tema ypoka

KonugecTBo gacor

Bcero

KontponbHeie
paboThI

[IpakTudeckue
paboThl

Jlara
W3YYCHHS

JJIeKTPOHHBIE
1 poBbIe
00pa3oBaTeIbHbIC

pecypcsl

JlabGoparopnas pabota
«Hccinenosanue
3aKOHOMEPHOCTEHN

MO (UKATMOHHON
n3MmeHuuBoctu. [loctpoenue
BapUAILMOHHOTO psiJia U
BapUAIMOHHON KPUBOM»

88

I'enoTunuueckas
H3MEHYUBOCTD.
KomOunarusHas
A3MEHYUBOCTD

89

MyTanuoHHast U3BMEHUYHUBOCTb.
[IpaxTnueckas padbora
«Mytauuu y npo3oduisl (Ha
TOTOBBIX MUKPOIIPETIaparax )

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoliecca.
DIUreHeTHKa U YIINTEHOMUKA

91

I'eneTuka yenosexa.
[IpaxTnueckas padbora
«CocraBiieHue U aHau3
POIOCIIOBHOM»

0.5

92

MeTtonsl MEIUITMHCKOM
TCHETUKU

93

3HaueHne MeIUIIMHCKON
TeHETUKH B MPEIOTBPAIICHUH
U JIEUEHUN T€HETHIECKUX
3a00JIEBaHUI YeJIOBEKA

94

OCHOBHBIE TTOHSTHUSA
ceneknuu. JlaboparopHas
pabota «3ydeHue copToB
KYJIBTYPHBIX PACTCHHUU 1
MOPOJT AOMAIITHUX KUBOTHBIX)

0.5

95

MeToap! ceIeKIIMOHHON
pabotsl. JlaboparopHas
pabora «3ydueHune MeToa0B
CEJIEKIIUU pacTeHUIl»

0.5

96

JlocTrkeHMsI ceneKunun
pacTeHUH 1 KUBOTHBIX.
[TpakTuyeckas pabora

«ITpuBHBKa pacTeHU»




No
n/n

Tema ypoka

KonugecTBo gacor

Bcero

KontponbHeie
paboThI

[IpakTudeckue
paboThl

Jlara
W3YYCHHS

JJIeKTPOHHBIE
1 poBbIe
00pa3oBaTeIbHbIC

pecypcsl

97

Coxpanenue, U3y4yeHue u
HCIIO0JIb30BAaHUE TEHETUUECKUX
pecypcoB

98

buorexHonorus kak Hayka u
OTpacib MPOU3BOJICTRA.
[Tpaktuyeckas pabora
«M3yueHne 0ObEeKTOB
OMOTEXHOJIOTHUIY

0.5

99

OCHOBHBbIE HaIlpaBJIECHUS
CHHTETUYECKOH OMoIoruu

100

XpOMOCOMHas U TeHHast
HUHXCHEepUs

101

MemunmnHckue
OHMOTEXHOJIOINHU

102

PesepBHbIit ypoK.
[ToBTOpenwue, 0600mIEHNE,
CUCTEMaTH3alusl 3HAaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI' PAMME

102

13.5
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