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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamety "buomnorusa" (manee - 6noyiorusi) Ha ypoBHE CPEIHETO
o0mero obpa3zoBanus pazpaborana Ha ocHoBe DenepanibHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 oOpazoBanuu B Poccuiickoit ®epepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
ydeOHoro npeamera «bruonorus» u OCHOBHBIX MONOKEHUU (heaepanbHOil pabodeil mporpamMmbl
BOCIIMTAHUS.

VYyeOubiii npenmer «buonorus» yriayonénnoro ypoBHs wusydenus (10-11 xmaccer)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB IpeIMeTHOM o0nacTu «EcTecTBEeHHO-HAy4HbIE MPEIMETHI.
Cornacio mnonoxenusMm @OI'OC COO mnpodunpHble yuyeOHbIE MpeIMeThl, H3ydaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBIISFOTCSL criocoOoM auddepeHnranu oOy4eHUs Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUs M MPHU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMM,
CPEIHHM OOIIUM, CPEIHUM TPO(PECCHOHATBHBIM M BBICHIMM 00pa3oBaHueM. B To ke Bpems
KaX/IbIi U3 3TUX Y4eOHBIX NPEIMETOB JAOJKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHHUE
00pa3oBaTeNbHBIX, BOCIIMUTATENFHBIX U PA3BUBAIOIIMX 334, CBS3aHHBIX C MPOQOpHEHTAIHEH
o0ydJaromuxcsi U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOM OO0JIaCTH HAy4YyHOTO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TMCUXOJOTHEH, CIOPTOM WIJIM BOCHHBIM
JIEJIOM.

[Iporpamma mo yueOHOMY TipeameTy "buonorus" ma€r mpepcraBieHue O MU U 3a1a4ax
U3y4eHus yaeOHoro npeamera «buonorus» Ha yriryoaéHHOM ypOBHE, ONpeeNseT 00s3aTenbHoe
(VHBapHUaHTHOE) NPEIMETHOE COJAEpPXKAHUE, €ro CTPYKTYPHUPOBAaHUE IO pasjenaM U TeMaM,
pacrmpezielieHre 1o KjlaccaM, peKOMEHIyeT MocIeA0BaTeIbHOCTh U3YUEeHUS YUeOHOr0 MaTepralia
C yuéTOM MEXIIPEJAMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM YydeOHOro mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OHONOTHH peann30BaH MPUHIUI
IIPEEMCTBEHHOCTH C HW3y4YEHHEM OHMOJOTMM Ha YPOBHE OCHOBHOIO 00IIEero o0pa3oBaHus,
Omaromapss 4yeMy [pPOCMATpPUBAETCsl  HAMPaBICHHOCTh Ha  MOCJENyIoIlee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33pEHUS, SKOJOTHUYECKOTO MBIIUICHUS, TPEICTaBICHUNA O 30pOBOM oOpase >KU3HH, Ha
BOCITUTAHHE OEpPEKHOTO OTHOIIEHUS K OKpYyXarolled mpupomHoil cpeae. B mporpamme mo
OMOJIOTHHM TakXKe IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K MIaHUPYEMBIM JMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pe3ynbrataM oOydeHHs U B (OPMUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOU
JESTENIbHOCTH OOy4YarolUXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeqHero ob1mero oopazoBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE CpeHEro OO0IIero oOpa3oBaHHs 3aBEpPLIACT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUCHTHPOBAH HA pacUIMpeHUE W yriayOleHne 3HaHuH
oOyJaromuxcss O JKMBOH TIpUpPOJAE, OCHOBAX MOJEKYSPHOW W KIETOYHOH OMOJIOTHH,
SMOPUONIOTUHA U OUOJIOTUU PA3BUTHUS, TEHETUKU, CEIEKINMH, OMOTEXHOJIOTHUH, IBOJIIOLHMOHHOTO
YUEHHUS U IKOJIOTHH.

Nzyuenne yuebHOTO mpenmera «buonorusy Ha yriiyOJIeHHOM ypOBHE OPHEHTUPOBAHO Ha
HOJTOTOBKY OOYYaromuXcs K TMOCIEAYIOUIeMy MOJIYYeHUI0 OHOJIOrH4Yeckoro oOpa3oBaHUS B
By3ax M OpraHM3alHsIX CpeAHero mpodeccruoHaibHOro oopasoBanusa. OCHOBY €ro CoJep>KaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWH, MOJTYYCHHBIX MPHU HM3YYCHHUU OOYYaIOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKMX pa3/lesoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, B 10—11 xmaccax 3Tv 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacIIMPEeHbl U yTIyOJIeHbI
OHMOJIOTMYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX, Ipubax, OaKTepusiX, OpraHHU3Me 4YelOBeKa,
O0IMMX 3aKOHOMEPHOCTSX IKH3HH, JIOMOJHHUTEIHHO BKJIIOUEHBI OHOJIOTMYECKHE CBEICHUS
MPUKIATHOTO W TOUCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BAaTh KaK OPUEHTHPHI IS
nocieayoomero Beidopa npodeccun. BosmMokHa Takke MHTETpanus OMOJIOTMYECKHX 3HAHUHU C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOTYYSHHBIMU 00yYaIOIIUMUCS MIPH U3yUYeHUHU (DU3UKHU, XUMUH,
reorpadgun U MaTEMaTHKH.



Crpykrypa mnporpammbl o yuyeOHOMY mnpeamery "buosnorus" oTpaxaeT CHUCTEMHO-
YPOBHEBBIM M 3BONIOIMOHHBIM MOAXOAbI K H3ydeHHI0 Ouosoruu. CorjacHO UM, HM3y4yaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KMBBIX CHUCTEM Pa3HOIO YPOBHS OpPTraHU3ALNH,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emiie, COXpAaHEHUs OHMOJIOTHYECKOTO pPa3HOOOpas3Hs
wiaHeTtl. Tak, B 10 Kiacce H3ydarOTCs OCHOBBI MOJIEKYJIIPHOM M KIJIETOYHOH Ouojoruw,
SMOPHOIOTHY ¥ OMOJIOTHH Pa3BHUTHUS, TCHETUKU M CEJIEKIIMU, OMOTEXHOJIIOTUN U CHHTETHYECKOU
OMOJIOTHH, aKTYyaJTU3UPYIOTCSl 3HAaHUS OO0ydYarolUXxcs MO OOTaHUKE, 300JI0TUH, AHATOMHH,
¢dbusuonornn yenoseka. B 11 kiacce m3ydaroTcs 3BOJIIOIMOHHOE YUEHHE, OCHOBBI 3KOJIOTHH U
ydeHue o 6uocdepe.

VY4eOnbiii mnpeamer «buonorus» mnpusBaH o0ecneYuTb OCBOCHHME O0O0yYarolmIMMHUCA
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJIEH, NPUHIMIIOB W MpPaBUJ, JEXKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHbI MHpa, 3HAaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJSlnH, OWOLIeH03a, SKOCHCTEMBI, O BBLAAIOIIUXCS
HAyYHBIX JOCTM)KEHMSX, COBPEMEHHBIX HCCIIEJOBAHMSX B OHOJIOTMH, MPUKIATHBIX AacleKTax
OMoJIOrMYecKUX 3HaHUM. [ pa3BUTUS U MOJJEpKaHUS MHTepeca oOydaromuxcs K OHoioruu
Hapsily €O 3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOT0 MaTepuaja B COJIEpPKaHUU MPOrpamMMbl 1O
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHMS W PAa3BUTUSA TOW WJIM HUHOM
o0iacTi OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEUICHHE BaXKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Henb nzydenus: yueOHoro nmpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE — OBJIAJICHHE
0o0y4aromyUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM KHUBBIX CUCTEM
pa3HoOro paHra u NpuoOpeTeHHe YMEHUI UCIIONb30BaTh ATH 3HAHUS B (JOPMHUPOBAHUHU WHTEpECa
K onpenenéHHol o0aacTu npoecCHOHAIBHONW eATeNIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHeH, UM K
BBIOOPY yueOHOTO 3aBe/IeHHs IS IPOIOJDKEHUST OMOJIOTHIECKOTO 00pa30BaHMUS.

JlocTikeHue Leinu U3ydeHus yuyeOHoro npeamera «buosorus» Ha yriayOn€éHHOM ypoBHE
oOecrnieunBaeTcs pelIeHnEM CIIEIYIOIINX 3a1ay:

OCBOCHME OOYy4aroIIMMHUCS CHCTEMbl OHOJIOTMYECKHUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHLEMIMAX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KAPTUHY MHpa; O CTPOCHHHU,
MHOT000pa3uH U 0COOEHHOCTSIX OMOJOTHYECKUX CHUCTEM (KIJIETKA, OPTaHU3M, MOIYJISIHS, BUJI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX M COBPEMEHHBIX HCCIEIOBaHUAX B
OHoJIOTHUH;

O3HaKOMJIGHHE  o0ydyaromuxcs €  METOAaMM  MO3HAHUSA  KMBOM  HPUPOABL:
UCCJIEI0BATENbCKUMU METOAAMH OMOJIOTMYECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOU OMOJIOTHH,
SMOPHOJIOrUY M OMOJOTMU Pa3BUTHUS, TCHETUKU U CEIEKIMH, OMOTEXHOJIOTUN U CUHTETHYECKOM
OMOJIOTMM, TaJECOHTOJOIMH, O3KOJOTHH); METOJaMH  CaMOCTOSITEJIBHOIO  MPOBEIEHUS
OMOJIOTMYECKUX MCCIEIOBAaHUN B J1abOpaTopud M B IpHpoje (HaOJI0JeHHue, H3MepeHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaIcHUE OOYYarOIMMUCS YMEHHSIMU: CaMOCTOSTEIbHO HAaXOAUTh, aHAIN3UPOBATh M
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOJIH30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTaHaBIMBAaTh CBSI3b MEXAY pa3BUTHEM OMOJIOTMM M COLHUAJIBHO-
SKOHOMMYECKHMHU M 3KOJIOIMUYECKMMH NpoOJieMaMU YE€JIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOEH JIEATENIBHOCTU 10 OTHOILIEHUIO K OKpY)KaIoLIeH NpUpOJHON cpene, COOCTBEHHOMY
3M0POBBI0 W 3JIOPOBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBATH M  COONIONATH MEpHI
NpopHIAKTUKN MHPEKIMOHHBIX 3a00JIeBaHuUll, MpaBWiia MOBEIEHHUs B MPUPOJE U oOecredeHus
0€30MaCHOCTH COOCTBEHHOM KH3HEIEATSILHOCTH B YPE3BBIYAWHBIX CUTYAIUSIX MPUPOJHOTO U
TEXHOTEHHOI'0 XapaKTepa; XapaKTepu30BaTb COBPEMEHHBbIE HAyuyHbIE OTKPBITHS B O0JIACTH
OHoJIOruu;

pa3BUTHE y 00YYarOIUXCs MHTEJUIEKTYyalbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBLIAIONIMMHCS OTKPBITUSMH U COBPEMEHHBIMU HCCIICOBAaHUSIMH B OWOJIOTHH,
pelaemMbpIMi €10 Mpo0JieMaMH, METOJ0JIOTHEH OMOJIOTMYECKOTr0 HCCIIEAOBaHMs, MPOBEICHUS



9KCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHONOTHYECKUX 3a7ad, MOJAEIUPOBAHUS
OHMOJIOTHYECKUX 0OBEKTOB U TPOIIECCOB;

BOCIHTAHHUE Y OOYYaroIIMXCsl [IEHHOCTHOTO OTHOUICHHs K JKUBOW MPHUPOJAE B LEIOM H K
OTHENbHBIM €€ OO0bEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJOTHYECKOW, TEHETHYECKOU
TPaMOTHOCTH, OOIIEW KyJIbTYphl MOBEACHHUS B MPUPOJE; MHTETPAIlMM €CTeCTBEHHO-HAyYHBIX
3HAHHII;

npuobpeTeHne 00y4arIMMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHUPOAONOIB30BaHUN
(cobmoneHne mpaBWJl MOBEACHUS B TNPUPOJE, OXpPaHbl BUAOB, HSKOCHUCTEM, Ouocdepsl),
COXPaHEHMH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsI OKPYKAIOIIMX Jrofed (COONOeHUs Mep
npodmiakTuku  3abojeBaHM, oOecrieueHHe  O€30MACHOCTH  KU3BHENEATCIbHOCTH B
Ype3BbIYAHBIX CUTYalUAX IPUPOAHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS
OMOJOrMYECKUX 3HaHUN U YMEHUH B IOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAHHOTO BbIOOpa OOYydYaIOUIMMMCA WHIMBHYaTbHON
00pa3oBaTeNbHOW  TPACKTOPHH, CIOCOOCTBYIOUICH TMOCIEIyImEMY HpoecCHOHATHLHOMY
CaMOOIMPEICTICHUI0, B COOTBETCTBUM C HHIWBUIYaIbHBIMH HHTEpECAMH U MOTPEOHOCTIMU
peruoHa.

OOmiee 4yucioO YacoB, OTBEACHHBIX Ha HM3y4eHHWE OHOJIOTMM Ha YriyOJeHHOM YpOBHE
cpenHero obmiero obpaszoBanus, coctaBiser 204 gaca: B 10 kmacce — 102 waca (3 waca B
Hepneno), B 11 xkmacce — 102 gaca (3 gaca B HEACIIO).

OTb6op opraHu3allMOHHBIX (OpM, METOJOB H CPEACTB OOydeHHUs  OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEeNU(HUKU €ro COJAep>KaHus U HAMpaBIEHHOCTH Ha MPOAOLKEHHE
OMOJIOTMYECKOT0 O0pa30BaHMsI B OpPraHU3aIUsAX CPEIHEr0 NPO(ECCHOHATHLHOTO W BBICIIETO
obOpazoBaHus.

OO0s3aTenbHBIM YCIOBHEM TPU OOYYEHHH OMOJIOTHH Ha YIiyOJEHHOM YPOBHE SIBIISETCS
poBeJICHHE JIa0OpAaTOPHBIX W MpakTU4Yeckux pabor. Takxke yuyacTue oOydaromUXCs B
BBIIMIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIENOBATENbCKUX  paboT, TeMmaThka KOTOPBIX
OTIpe/IeNIIeTCS. y4YUTelIeM Ha OCHOBE MMEIOIIUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX TIPUPOIHBIX YCIOBHIA.

COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl, BBIACICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyaapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kparkas ucropust pa3BUTUs OMOJIOTHH.
buonornyeckue Haykn M H3ydaeMble MMM IpobOiembl. PyHIaMeHTalbHbIE, NPUKIATHBIE U
NIOMCKOBBIC HAYYHBIC UCCIICOBAHMSI B OMOJIOTHH.

3HayeHue OHOJOrMH B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHbI
mupa. [Ipodeccun, cBs3aHHbple ¢ Ouonoruei. 3HaueHWE OHONOTMM B MPAKTHYECKOU
JEATEIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO34HCTBE, INPOMBIIUIEHHOCTH, OXpPaHE
HIPUPOJIBI.

JdemoHcTpauuu

[optpetsl: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'.
Mennens, B. U. Bepuanckuii, WU. II. IlaBnoB, M. M. Meunukos, H. U. Basuios, H. B.
Tumodees-Pecosckuit, [Ixx. Yorcon, ®. Kpuk, /1. K. benses.

TaGmuuel u cxembl: «CBsI3b OMOJIOTUHU C IPYTMMHU Haykamm», «CucreMa OMOIIOTHYECKUX
HayK».

Tema 2. ’KuBble ccTeMbI U UX H3YYeHHE

JKuBble cucTemMbl Kak mpeaMeT u3ydeHus ononoruu. CBOMCTBA JKUBBIX CUCTEM: CTMHCTBO
XMMHYECKOTO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh U  YIOPSAJOYEHHOCTH



CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHU3alus, CAMOBOCIPOM3BEICHHUE, Pa3qpaKUMOCTh,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHuM3allid JKHUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIM,
OpraHU3MEHHBIMH, MOMyJISIUHOHHO-BUA0BOM, 3KOCUCTEMHBIN (6MOreoIeHOTUYECKHIN),
6uochepnsbiil. [Iporeccsl, NpoUcXoAsMe B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
XKuznp kak ¢opma cymiecTBoBaHUS Martepud. Hayku, u3ydaromue KMBbIE CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

N3yuenne xuBbIX cucteM. Metoasl Ouosornueckoil Hayku. HaOmronenwe, mamepeHue,
JKCIIEPUMEHT, CHCTEMaTu3auusd, MeTaaHanu3. [loHaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemeHHoil. [lmanmpoBanne skcnepumenrta. [loctaHoBka u mpoBepka rumote3. Hynesas
runote3a. [ToHsTHe BBIOOPKH U €€ HocTOBEepHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)KEHUS Pe3ysbTaTOB SKCIIEPUMEHTA.
[TonsATHE CTATUCTUUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuuel u cxembl: «OCHOBHBIE TNPU3HAKU JKU3HW», «DBHOJOrMYECKHE CHUCTEMBD»,
«CBoiicTBa KMBOW MaTepun», « YpOBHU OpraHU3allii KUBON NMpUpoab, « CTpoeHNE )KUBOTHOM
KIETKW», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenos», «bnocdepar, «MeTobl N3yUEHUS KUBOU IPUPOABL.

Ob6opynoBanue: 1abopaTopHOe 000pyI0BaHHE AJIS IPOBEIECHHS HAOIIOJeHUH, U3MEPEHHIH,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «licnonp3oBaHME pa3iaMYHBIX METOAOB IPU M3YUYEHUU KUBBIX
CUCTEM.

Tema 3. bnosnorus Kierku

Knerka — cTpykTypHO-()YyHKIIMOHAIBHAS €IUHHIIA )KUBOTO. VICTOPHSI OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. IIneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KIIETOYHOU TEOpUHU.

Metoabl MOJEKYJISpPHOM M KJIETOYHOM OHMOJIOTMU: MHUKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, METOJ  MEYCHBIX aToMoB, nuddepeHmansHoe  HeHTpudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ukrcuposannvix kiemox. DIEKTPOHHAS MUKPOCKOIHS.
Konghoxanvnasa muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[optpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

TaGmuuel 1 cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIN MHUKpOCKom», «McTopus
Pa3BUTHS METOJI0B MUKPOCKOIIHUN.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKPOIPENApaThl PACTUTEIbHBIX, )KMUBOTHBIX MU
OaKTepUaIbHBIX KIETOK.

IIpakTnueckas padora «/3ydyeHue MeTOJIOB KJIETOYHON Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanbHoe neHTpudyruposanwue, [TLP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOAJIEMEHTHL. Boaa u €€ ponp
KaK pPAacTBOPUTENS, pEareHTa, y4YaCcTHE B CTPYKTYPHUPOBAaHUHU KIETKH, TEIUIOPETYIIALHNH.
MuHepalibHbIE BEIIECTBA KIETKH, UX OHOJOrmYecKasi poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosmorndeckue noiaumepsl. benkn. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHasi cTpykrypa Oenka, menTHIHAs
CBs3b. BropuuHnas, TpeTnyHas, 4yeTBepTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonorunueckue GpyHKIUN 6eKOB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHbl, OIUrocaxapujbsl M moiucaxapuabl. OOmmi
IUIaH CTPOEHUS M (U3UKO-XMMHUYECKHE CBOMCTBa yrieBojoB. buomorndeckue ¢GyHKIUN
YTJIEBOMOB.

Jlummasl.  TmapoduneHO-THApOdOOHBIE  cBoiictBa.  Knmaccudukanmss — aummmaos.
Tpurnuuepunsl, pochoaunuisl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunu aunuaos. OOmue



CBOMCTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
HOJyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. [JHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykneoTunsl.
[Mpuntun kommiementapaoctu. [IpaBuno Yapragda. Crpykrypa HAHK — nBoiinas crimpasib.
Mectonaxoxaenue u 6uonorunueckue Gpynkunu JJHK. Buast PHK. ®ynkuuu PHK B kietke.

Crpoenue moinekynbl AT®. Makpospruueckue cBsizu B MmoJiekyie AT®. buonornueckue
¢ynkiuu  AT®. BoccraHoBIeHHBIE TEPEHOCUMKH, UX (GYHKIUU B KIeTKe. /[[pyeue
HYKeo3uompugocgamuol (HT D). CexBennpoBanue  JIHK.  Memoowr  cemomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouosiorusi: OMOXMMHYECKHE W OHO(pU3NYECKHE HCCIEIOBAHUS COCTaBa U
NPOCTPAHCTBEHHON CTPYKTYphl Ouomouniekyn. Moodenuposanue cmpykmypol u Qyukyui
Ouomonekyn u ux Komniekcos. Komnvromepnwiti Ousain U OpeaHuyecKuli cunmes OUOMONEKY1 U
UX HENPUPOOHBIX AHANO208.

JdemoHcTpauuu

[Toptpertsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, ®. Caurep, C.
[Ipy3unep.

Muarpammbl:  «PacnpeneneHue XUMUYECKHX AJIEMEHTOB B HEXKHMBOM NPUPOAE»,
«PacnpeneieHre XUMUYECKUX 3JIEMEHTOB B )KUBOMW MIPUPOJEY.

Tabmunpel u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOABD», «BemiectBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJIEKYJbl OenKay,
«CTpyKTypbl OenKoBOW MoJNEKynb», «CTpoeHHe MOJIEKYJ YIieBoAoB», «CTpoeHue MOJeKyIl
aMnuoBY, «HykiienHoBble KUCTOTHIY, «CTpoeHre MoIeKyIbl ATD».

O6opynoBaHue: XuMUUecKas ocyia U 000pyI0BaHUE.

JlaGopaTopnas padora «O0HapykeHHE OEITKOB C TIOMOIIIBIO KAY€CTBEHHBIX PEAKITHIN.

Jlaboparopnasi padora «VccnenoBaHue HYyKJIEMHOBBIX KUCIOT, BBIAEIEHHBIX U3 KIIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 yHKUUM KJIETKH

Tumbl KIETOK: dyKapHOTHUECKass M TMpokapuoTnyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.

CrpoeHre TPOKAPUOTHUYECKON KIeTKW. KieTouHas CTeHKa OakTepuidi H  apXeu.
OcoOeHHOCTH CTpOeHUsl TeTepoTpoPpHON U aBTOTPOPHON MPOKAPUOTHUUYECKUX KIETOK. MecTo u
POJTb IPOKAPUOT B OMOIIEHO3aX.

CtpoeHre u (QpyHKIMOHHUPOBAHUE DYKAPUOTUUYECKOM KieTku. [lnasmaruueckas MmeMOpaHa
(mna3manemma). CrTpykTypa miazMaTHdyeckod MmemOpaHbl. TpaHCHOPT BELIECTB uepe3
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (muddys3us, obneru€énHas auddysusi), aKTHBHBINA
(MepBUYHBIA W BTOPHYHBIA aKTUBHBIA TpaHcropT). [lomynponuriaemocts MemOpanbl. Pabota
HATpUK-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOIMTO3, (aronuTo3. Jk301uuTo3. Kierounas creHka.
CrpykTypa v QyHKIUN KIECTOYHOU CTCHKH PacTEHUH, IpHOOB.

Huronna3zma. Iluto3onb. Llutockener. J[BukeHwe uurToruiazMbl. OpraHouasl KIETKH.
OnHOMeMOpaHHBIC OpraHOWIBI KICTKHU: dHAoIazMatudeckas ceth (OI1C), anmapat [Nombmxu,
JM30COMBI, UX CTpoeHHe W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAHHBIX OPTaHOUIOB KIIETKH.
CrpoeHre TpaHYJSIPHOTO peTHKyiIyMmMa. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pacTBopuMbIXx  OenkoB. CuHTe3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHyssipHBIiN)
sHIOIIIa3MaTHYeCKuil petukyinyMm. CekperopHas (yHkius anmapata L'onbmku. Moougpukayus
benxos ¢ annapame I onvooicu. Copmupoexa benkos 6 annapame I onb0ocu. TpaHCTIOPT BENIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBl KJIETKH: MHUTOXOHAPUHU, IUIaCTUIBL. [Ipoucxosicoenue
mumoxouoputt u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM # minacTuia. [lepBuuHble, BTOPUYHBIE U CIOXHBIE IUTACTUIBI
(DOTOCHHTE3UPYIOMIUX AYKAPHOT. XJIOPOIJIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI  BBICIINX
pacTeHui.



HememOpannble opranouas! kiaeTkd CtpoeHue M (QyHKIMH HEMEMOpaHHBIX OPraHOUI0B
kiaetkn. PuGocombl.  IIpomedsxcymounvie  ¢punamenmsi. MUKpOPUIAMEHTBL. AKmMuHoBble
MuKpoghunamenmol. MpILIEUHbIE KIETKU. AKMuHOGble KOMHOHEHMbl HEeMbIUEUHbIX KIemOK.
MuxkpotpyOouku. Knetounsiii nentrp. CTpoeHME U JBUKEHHE JKIYTUKOB M PECHHUYEK.
MuxkpotpyOouku rutoriazmel. Llentpuons. berku, accoyuuposanuvle ¢ MuxpoguiameHmamu u
Mmuxpompybouxamu. Momoprvie 6eaxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHHE M (DYHKIUH.
SAnepHsblii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE PacHOIOKEHHE XPOMOCOM B HMHTEp(azHOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBI. J[unamuxa s0epHoll
060n104KU 8 Mumose. floepHulii mpancnopm.

Knerounbie  BkmtoueHusi. CpaBHHUTENbHAas  XapaKTEPUCTUKAa  KJIETOK  JYKapHOT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).

Jdemoncrpanuu

optpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuupel u cxembl: «CTpoeHHE SYKApUOTHUECKOM KieTku», «CTpoeHHe >KMBOTHOMH
KJIeTKN», «CTpoeHue pacTUTENbHON KiIeTKW», « CTpOeHHEe MUTOXOHIpUMW», «Anpo», «CtpoeHue
NPOKapUOTUYECKON KIETKH».

O6opynoBaHMe: CBETOBOM MHKPOCKON, MHKpPOIIPENapaThl PACTUTEIbHBIX, *HUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepUalIbHBIX KJIETOK.

JlabopaTropnas padora «/3ydeHne cTpoeHUs KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTuueckasi padora «l3yueHue CBONCTB KIIETOYHOW MeMOpaHBI».

JlaGopaTopHas padora «/ccnenoBaHue mia3MoiM3a U JAEMIa3MOJIM3a B PACTUTENBHBIX
KJIETKAX».

IIpakTnyeckas padora «/3yueHne BUKEHUS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpallleHue JHEPTUU B KJIeTKe

AccuMHIISIAS ¥ JUCCUMWIALUS — JBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  reTepoTpodHBId. YyacTue KHUcIOpoAa B OOMEHHBIX  IIpolleccax.
Ouneprerudyeckoe oOecrieueHne kieTku: rmpeBpamenue AT® B 0OMEHHBIX Mporeccax.
depMeHTAaTUBHBIN XapakTep peakUui KIEeTOYHOro Mmerabonusma. DepMeHThl, UX CTpPOECHHE,
cBoiicTBa W MexaHm3M jaercTBus. Kodepmentol. Otnuunst (GepMEHTOB OT HEOPTraHHMYECKHX
KaTaln3aTopoB.  beiku-akTuBaTOopsl M OEIKU-MHTMOUTOPHL.  3aBUCHUMOCTh  CKOPOCTH
(hepMEHTATUBHBIX PEaKIUi OT Pa3INIHBIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCU2eHHblU U
oKcueenuwlli  pomocunmes 'y obakmepuil. Ceemocodupaiowue nueMeHmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponb xyopomiactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBas
¢dasel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpoxyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (HOTOCHHTE3A.

XemocuHTe3.  PazHooOpa3we  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPHUQPHUITUPYIOIIHEC
OakTepuH, xeae300aKTepun, cepodaKkTepun, BOJOPOHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AmnaspoOHble opraHu3Mbl. Buabl Opoxxenus. [IpoayKTsl OpoKeHHS M MX HCIOJIb30BaHUE
YeJN0BEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTMH M BO30YIAUTENIH
Ooe3Hen.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpPreTuueckoro obmeHa. IloaroToBuTeNnbHBIA 3Tarl.
I'mukonu3 — 6€CKUCIOPOIHOE PACIICIUIEHUE TIIIOKO3HI.

buonornyeckoe okuciIeHHE, WIK KIETOYHOE JAbIXaHue. Poib MUTOXOHIpUI B mpoleccax
Ouonornyeckoro okucieHus. lluknmueckue peakunu. OkHCAUTENbHOE (POCHOPUINPOBAHHE.
Onepeuss membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunma3zvl. llpeumymiectBa a’poOHOr0 MyTH OOMEHa BEIIECTB TNeped  aHadPOOHBIM.
D¢ HEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu



Ioptpetsr: k. Ilpuctiy, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmunel 1 cxembl: «DoTtocuHTE3», «DHepreTHueckuid oOmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE ISl PUTOTOBIICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopnass paGora «/I3yueHue KaTaJUTHUYECKONH aKTUBHOCTH (EpPMEHTOB (Ha
IpUMEepe aMUJIa3bl UM KaTanasbl).

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIJICHUS MNEepOKCHIA
BOJIOPOJia B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnas padora «CpaBHeHuUE NMPoLEccCOB (POTOCUHTE3a U XEMOCHHTE3a».

JlabopaTropnasi padora «CpaBHEeHHE TIPOLIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HaciencTrBenHas nHGOPMANMA M peajin3anus eé B KJIeTKe

Peakuuu marpuuHoro cunrtesa. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MaTPUYHOIO
cuHTe3a. Peanusanus HacnencTBeHHOW wuH(opMmanuu. [eHeTHueckuil KON, €ro CBOMWCTBa.
Tpanckpunuus — matpuusbiil cuHTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMKM: KOMILJIEMEHTAPHOCTD,
AHTUMAPAIUIETBHOCTh, aCUMMETPUIHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTese Oenka. YcmoBus
6uocunTe3a 6enka. Koguposanue amuHokucnot. Ponb pubocom B OnocuHTe3e OemKa.

Coepemenuvie npedcmagnenus o cmpoeHuu 2eHog. OpraHu3aus TeHOMa y MPOKapUOT U
9yKapuoT. Perymsiius akTUBHOCTH TeHOB Yy mIpokapuotT. I'mmore3a omepona (P. XKakoo, XK.
Mano). MonexynapHvle mexanuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponw xpomamuna 6
peayaayuu pabomel 2enog. Perynsauus oOMEHHBIX MPOIECCOB B KieTKe. KieTouHbli romeocTas.

Bupycsl — HekneTounble GOpMBI KU3HU U 0ONMUTraTHbIe Mapa3uTbl. CTpoeHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuenuwiti yuxn J[HK-codepacawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHbie 3a0oneBaHusi 4enoBeka, KUBOTHBIX, pactenuii. CIIU][, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungpopmamuxa: unmezpayusi u ananus bonvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexuwonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yuxyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konbuos, J[. Y. IBaHOBCKUIA.

Tabmuubpt u  cxembl: «buocunTe3 Oenka», «['eHermdeckuiri kom», «Bupyce»,
«bakrepuodarm.

IpakTnyeckas padora «Co3znaHue MOJEIN BUPYCa».

Tema 8. ’Ku3zHeHHBIH UK KJIETKH

Knerounsnii mukii, ero mepuoiasl u peryisanus. Marepdaza m muro3. OcoOeHHOCTH
mpoleccoB, nporekatonux B uHTepdase. [logroroBka kinetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHMI M MOCTCUHTETHMUYECKUH (IPEMUTOTHUECKUN) MEPHOIbI
uHTEpdasbl.

Marpuunsiii  cunte3  JHK —  pemmukamms.  Ilpunnuner  perumkanun — JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUMIApaUIeIbHOCTh. MexaHu3M
permukaimu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Tenomepsl u  Tejgomepasa.
XPpOMOCOMHBI HA0Op KIETKH — KapuUOTHUI. J[MIUTOMAHBIA M TalUIOWIHBIA HAOOPBI XPOMOCOM.
I'omonornyneie XxpomocoMsl. [10710BbIE XPOMOCOMBI.

Henenue kinetku — muto3. CTaguu MUTO3a W MPOUCXOJAIINE B HUX MPOLECCHL. THIIBI
muto3a. Kapnokunes u nurokunes. buonoruueckoe 3HaueHre MUTO3a.



Perynsuus MuToTHYecKOro IMKiIa KiIeTku. [Iporpammupyemas KieTodyHas Trubenb —
amnornTo3.

Knerounoe s1po, XpoMOCOMBI, pyHKLMOHAIbHAs TeHOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «l{ugpposas kremxa» — buoungopmamuvecxkue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

TaGmuupel u cxembl: «KU3HEHHBIM LUK KIETKW», «MuTO3», «CTpoeHHE XPOMOCOMY,
«Penmukanus [JHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpenaparsl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnas paGora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MHUKpOIpenapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornyeckoe  pazHooOpazue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEIACSATEIbHOCTH OAHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanabHble
OpIraHU3MBI.

B3anMocCBsI3b 9acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbel U CUCTEMBI OPTraHOB.
Opranusm Kak eguHoe neioe. ['omeocras.

Tkanu pacreHuil. Tumel pacTUTENbHBIX TKaHEl: oOpa3oBarenbHas, IOKPOBHAs,
IpOBOJAINAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOEHUs, QYHKLUUH M pPacHOI0KEHUS
TKaHEN B OpraHax pacTECHUM.

TkaHu JKMBOTHBIX M  4eJOBeKa. THUMNBl JKUBOTHBIX TKaHEH: »smnuTeNuanbHasi,
COEIMHUTEIIbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHUS, (PYHKIMH U pacroIOKEHUs
TKaHEH B OpraHax *KMBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB
KHUBOTHBIX U YesoBeka. DyHKIMM OPraHOB U CUCTEM OPraHoOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy kHbIi 1 BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COETUHEHUS
KOCTEH.

JIBikeHue OpraHu3MoB. JI[BUJKEHHME OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX pAaCTEHUI: TpPONMM3MBlI U HACTUH.
JIBM>KeHNE MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKA: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI U UX padorTa.

[Mutanue opranu3mos. Ilornomenue Bobl, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusiMu. IluTaHue >KUBOTHBIX. BHYTpHUIIONOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHUE.
[IuTaHue MO3BOHOYHBIX XHUBOTHBIX. OTHeNbl MUIIEBAPUTEIBHOTO TpakTa. [luiieBapurenbHble
xenesbl. [InimeBapuTenbHas cuctema yenoBeka.

Jlpixanue opranu3MoB. [[pixanue pacteHuid. /pixanue >xuBOTHBIX. Juddy3us ra3oB yepe3
NoBepXHOCTh KieTKu. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe u n€rouHoe
IbIXxaHue. JIpIXxaHue MO3BOHOUYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIIO)KHEHHE
CTpO€HMs JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cHUCTEMa 4YeJloBEKa. MexaHU3M
BEHTWISLIMM JIETKUX Y NITUL] U MIIEKONUTaoMMX. Perynsanus npixanus. J{pixareabHble 00bEMBI.

Tpa"cnopT BelIECTB y OpPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHu. Tpancmopr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranel. KpoBeHocHass cucrtema
MO3BOHOYHBIX JKMBOTHBIX M ueinoBeka. Cepale, KpOBEHOCHbIE cocyabl W KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIIOKHEHHUS  CTPOCHHMS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX XUBOTHBIX. PaboTa cepaua u e€ perynsnusi.



Brinenenue y opranusmoB. Beinenenue y pacteHuil. BpineneHue 'y KUBOTHBIX.
CokpaturenpHple Bakyoiau. Opranbl BblaesneHus. @uibTpanus, cekpenuss U oOpaTHOe
BCAChIBaHHE KaK MEXaHU3MbI paOOTHI OPraHOB BhIJENCHUA. CBS3b MOIOCTH TeNla ¢ KPOBEHOCHOM
U BBLICIUTENIBHON cucTeMaMH. BpleneHre y MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. llouku.
Ctpoenue u QpyHkironuposanue Hedpona. OOpazoBaHNE MOYH Y YeJIOBEKa.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOUHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIuTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrtukyna. CpencrBa naccuBHOM U
XUMHYECKOMN 3alIuThl. DUTOHIUIBI.

3amuTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M MX POM3BOAHBIE. 3alIUTa OpraHu3Ma
or OonesHeil. MMmyHHas cuctema uenoBeka. KileTOuHBI M TyMOpajJbHbI HMMMYHMTET.
Bpoxnaéuuplii M npuoOpeTéHHbIM crneuupuyeckuif MUMMYHHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poib Bpo)kIEHHOr0 MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumocTs W perynduus y OpraHu3MoB. Pa3gpakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxkxumocts U peryisinus y pacteHuil. PocToBble BellecTBa U HUX
3Ha4YCHHUE.

HepBHas cucrema u peduekropHas peryisiuus y >KMBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pedrnexc u pednexropnas nayra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryssiisi ¥ SHAOKPHHHAs CUCTEMa XUBOTHBIX U 4yenoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3aMMOCBS3b HEpPBHOW H
SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas CUCTEMA.

JdemoncTpauuu

[Toptper: W. I1. [1aBnos..

Tabmuuer 1 cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CHUCTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIX», «TkaHuM pacTeHU»,
«KopueBbie cucremol», «CtpoeHue crebns», «CTpoeHHE ITUCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4yenoBeka», «[lumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxka», «MpblmeyHas cucremay,
«BpinenurenpHas cucrema», «JHIOKpUHHAS cucTeMa», «CTpoeHHe MBIILb, «MMyHUTET,
«KumeyHononoctHele», «CxeMa nuTaHusl pacTeHui», «KpoBEeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue rujips», «CTpoeHHEe MIaHapun», «BHyTpeHHee CTpOEHHE J0XKIEBOI0
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema msarymkwn», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema nTuipy, «HepBHas cuctema MIIEKONMMTAIOIINXY,
«HepBHas cuctema uenoBekay», «Peduexcy.

O6opynoBaHHe: CBETOBOW MHMKPOCKOI, MUKpOINpENnapaTbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparsl TKAaHEH, paKOBUHBI MOJUTIOCKOB, KOJUIEKI[MM HACEKOMBIX, UTJIOKOKHUX, KUBBIE
9K3EMIUIIPbl KOMHATHBIX PAaCTEHU, repOapuu pacTeHU pa3HbIX OTAENIOB, BIa)KHbIE IIPENapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUN 0€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0oOpyIoBaHWE [UIA JIEMOHCTPAallMM TOYBEHHOTO W BO3AYIIHOIO THTAaHHUS PACTEHHIA,
pacuiernyieHus Kpaxmana u OelIKoB Moj JeHCTBHEM (EpMEHTOB, OOOpPYIOBaHHE IS
JEMOHCTpPALMK OTBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma JIbIXaTEeJIbHbIX
JBUKEHUW, MOJEIIA FOJIOBHOI'O MO3Tra Pa3INYHbIX )KMBOTHBIX.

JlabopaTropHasi pabora «3yueHue TkaHell pacTeHUID.

JlaGopatopnas padora «/3yueHue TKaHei )KUBOTHBIX».

JlaGopaTopHas paGora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHOKeHNe U Pa3BUTHE OPTaHM3MOB

@DopMBI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe (BKIItoUYasi BET€TATUBHOE) U TTOJI0BOE. Bupl
0ecroI0ro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIISILMS, (hparMeHTaIus, KIOHHPOBaHHUE.



[TonoBoe pa3muoxenue. IlomoBbie kneTku, win ramersl. Meio3. Craaun Mmenosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronornyeckuii ¢MbICI Melo03a U ITOJIOBOIO
npotiecca. Melo3 U ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponsimieBoe  paszButve. I'ameroreHe3 'y KMBOTHBIX. [lonoBBIE — Kee3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBopeHre W 3MOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOJIOTBOPEHUS:
Hapy’KHOeE, BHyTpeHHee. [lapTeHorenes.

WNnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOrHUs — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenesz — oOHa u3 enaguvlx npobaem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Craaun sMOpHOTreHe3a KUBOTHBIX (Ha MpuUMepe JArymkH). Jpobienue.
Tunsl npoGnenus. Jemepmunuposannoe u neoepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. Oco6eHHOCTU JPOOJIEHUs MIIEKOMUTAIOMUX. 3apoJIbIIeBble JUCTKU (TacTpyJIsaLus).
3akiagka OpraHoB W TKaHEW W3 3apoABIIIEBBIX JHMCTKOB. B3anMHOe BiIMsHME dacTeil
pa3BUBaOIIErocs 3apofplina (dMOpHOHANbHAS UWHAYKLIMA). 3akiajJka IUlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXUYECKUX B3aUMOJEWCTBUM TIeHOB. DBimsHue Ha
SMOpPHOHAIIEHOE Pa3BUTHE PA3NUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pasBurue xuBoTHBIX. llocTamOpuonaneHblii mnepuon. IlpsMoe u Hempsimoe
pa3zButue. Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOIO Pa3BUTHA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta XUBOTHBIX. DakTOpbl pPEryJsiIUM pOCTa KUBOTHBIX U desnoBeka. Craguun
NOCTAMOPHOHAJIBHOTO Pa3BUTHS Y JKUBOTHBIX M ueloBeka. [leprojpl OHTOreHe3a 4YeloBeKa.
CrapeHue U cMepTh Kak OMOJIOrHYECKHEe MPOIECCHI.

PasmHoxenue u pasButue pacteHuil. I'amerodur u crnopoput. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce Meio3a. [ameroreHes y pacTeHUH.
OmnogoTBOpeHHE M pa3BUTHUE PACTUTENBHBIX OPraHW3MOB. JIBOHHOE OIUIOOTBOPEHUE Yy
[[BETKOBBIX pacTteHuit. OOpa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHU3MBbI PETyJIALUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpauuu

Hoptpetsi: C. I'. HaBamun, X. [lIneman.

Tabmumpl 1 cxembl: «BereraTuBHOE pazMHOKeHUE», « TUIBI OECTIONOr0 Pa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAbD, «Pa3mMHOXeHue »HBrieHb», «Pa3MHOXKEHHE TUAPBD,
«Meito3», «Xpomocomsbl»y, «['amerorenes», «CTpoeHHE SWULEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE cTaguu OHTOTreHe3a», «lIpsMoe m Hempsmoe pasButHe», «Pa3BuTHE MaiCKOTO
Kyka», «Pa3zButue capanum», «Pa3zBurue narymkun», «JIBoilHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMsH OIHOIOJBHBIX U JABYJOJIbHBIX pacTeHU», «KWU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«OKM3HEHHBIM IMKI MXa», <OKU3HEHHBIH UUKI [arnopOTHUKA,
«OKU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MHKPOIIPEnapaThl SMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozienb «L{uKiT pa3sBUTHS JATYIIKWY.

JlaGopaTtopnas padora «/3yueHue CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnyeckas padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIECH MO3BOHOYHBIX
YKUBOTHBIX).

JlabGopaTtopnas padora «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICIIIMX PACTCHUI.

Tema 11. I'eHeTnKa — HAyKa 0 HACJIeICTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W PAa3BUTHs T€HETHKHM Kak Hayku. Pabotel I'. Mengens, I'. ne
@pusza, T. Moprana. Pomb oTeyecTBeHHBIX Y4Y€HBIX B pa3BUTUU TreHeTuku. Pabotsr H. K.
Konbnona, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.



OcCHOBHBIE TE€HETUYECKUE NOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHBIE
TEHbl, AJbTEPHATUBHBIC IPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, YUCTasl JIMHUS, TUOpUAbI, TeHOTUN, (QeHoTur. OCHOBHBIE METO/bl TE€HETHKH:
TUOPUA0TIOTMUECKUM, TUTOJIOTUUYECKHM, MOJIEKYISIPHO-T€HETHUECKHH.

JdemoHcTpaunu

Hoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumogees-Pecosckuii.

Tabmuis! u cxeMbl: « MeTo1bl TeHETUKI, «CXEMbI CKPEIIUBAHUS.

JlaGopaTopHas padora «/[po3o¢uina kak 00BEKT FTeHETUYECKUX HCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpusnnoe ckpeuuBanue. IlepBbiii 3akoH MeHaenss — 3akoH €IMHOO0Opasus
ruOpuoB nepBoro mnokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menaens — 3akoH
pacuienieHus npu3Hakos. L{uTonoruueckue oCHOBBI MOHOTMOPUIHOTO CKpeluBaHus. ['unoresa
YUCTOTHI F'aMeET.

AHaHHSI/IPYIOHlee CKPCHIMBAHUC. HpOMe)KYTO‘IHHﬁ XapaKTep HacCJICOJOBaHUA.
Pacmiemienue IMPU3HAKOB P HCIIOJTHOM JOMHUHUPOBAHWH.
I[I/IFI/I6pI/II[HOC CKPCIIUMBAHUC. TpCTI/II;'I 3aKOH MeHI[eJ'IH — 3aKOH HC3aBHCHMOI'O

HacJeI0BaHMs MTPU3HAKOB. LlUTOMOrH4ecKkrne OCHOBHBI TUTUOPUIHOTO CKPEIINBAHUSI.

CueruieHHOe HacnenoBanue npu3HakoB. PaboTer T. Moprana. CueruieHHOe Hace0BaHUE
T€HOB, HapyIIEHHUE CLEIUIEHUS MEX 1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

['enernka mosa. XpOMOCOMHBIH MEXAHHM3M OIPEACICHHs Moia. AyTOCOMBI U TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTepOraMeTHbI IOJI. ['eHeThyeckass CTPYKTypa IIOJIOBBIX
xpoMocoM. HacnenoBanre npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucreMa. llneroTponuss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHBIN ajuienn3M. B3auMopeilcTBue HealleNnbHBIX TI'e€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tonumepust.

['eHeTUeCKUN KOHTPOJb PA3BUTHUS PACTEHUM, >KMUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3NONOTHYECKUX  TPOIECCOB, IMOBENEHUS W KOTHUTHBHBIX (QYHKIMHA. [eHernueckue
MEXaHHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBHS «XO3SWH — Mapa3uT» M «XO3iUH —
MHUKpoOHOM». ['eHeTHuecKkne actieKThl KOHTPOJISI U H3MEHEHUS HACJIEACTBEHHOW HH(OpMaIy B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuupbt u cxemsl: «IlepBoiii 1 BTOpo 3akoHbI MeHnens», « Tpetuit 3akon Menuaensy,
«Ananuzupymouiee ckpemupanue», «HernonHnoe noMmuanpoBanue», «CliemIeHHOE HAClleJOBaHUE
NPU3HAKOB Yy Apo3oduisy, «I'eHeTnka nona», «Kapuorumn yenoseka», «Kapuorum apo3oduisn,
«Kapuotun nruis», « MHOKECTBEHHBIN ajiean3m», «B3anmoelicTBre reHoBY.

O6opynoBaHue: MOJAENb AJs IEMOHCTpPAllMU 3aKOHOB €IMHO00pasus ruOpua0B NEPBOIO
MOKOJICHUS] U PACIUCIUICHUS! NMPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALIMHU CLEIUIEHHOTO HACJIeI0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodumnay.

IpakTnuyeckass padora «lI3yueHne pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUSA Y
JPO30(UITBD».

IIpakTnyeckass padora «3yueHue pe3yabTaTOB JUTUOPUIHOTO CKPEIIMBAHHS Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumoneiictBue renoruna u cpeasl npu ¢dopmupoBaHuu ¢enoruna. M3MeHYHMBOCTH
npusHakoB. KauecTBeHHble W KOJIMYECTBEHHBbIE NPU3HAKUM. Buabsl  U3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.



MonudukarnuonHnas U3MeHUYUBOCTh. Ponb cpenpl B hopmupoBaHHH MOIU(DUKAIIMOHHOM
u3MeHunBocTd. Hopma peakuuu npusHaka. BapuannonHslil psx M BapuanuoHHast kpusas (B.
Noranncen). CoiicTBa MOAU(PHUKAITMOHHON U3MEHUYUBOCTH.

l'enotunuueckass u3MeHYMBOCTh. (CBOMCTBA TEHOTUIMYECKOW HM3MEHUYMBOCTU. Buabl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOunatuBHasi m3MEHUMBOCTh. MeHO03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHYMBOCTH B CO3JJaHUHM T€HETUUYECKOTO pa3HOOOpa3us
B IIpeJiesiax OJHOTO BU/IA.

MyTanmoHHass HM3MEHYUMBOCTh. Buabl MyTanmii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYUUMPOBAaHHBIE MYTalMH. SIIepHBIE M IUTOILIA3MAaTHYECKHUE MYTallUU.
CoMaruueckne W MOJOBble MyTauud. [IpuuMHBI BO3HUKHOBEHMS MyTaluil. MyTareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psamgoB B HacneacTBeHHOM wu3meHunBocTH (H.U. BaBuiioB). BaesnepHas W3MEeHYHMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POJb INULEHEMUYECKUX (HAaKmopos 6 HAc1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdemoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Horanncen, H. M. BaBuios.

Tabmumnel 1 cxembl: «Buasl H3MEHUHMBOCTHY, «MoAU(pHUKAMOHHAS HM3MEHUYHUBOCTHY,
«KomOnHaTuBHAS H3MEHYHMBOCTbB, «Metio3y, «OmnogoTBOpEHUEY, «['eHeTnueckue
3a0o0JsieBaHUs YelloBeKa», « Buapl MyTanuiiy.

ObopynoBaHue: >XKMBbIE M TepOapHBIE HK3EMIUIIPhl KOMHATHBIX PAaCTCHHUH, PHCYHKH
(dboTorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJIAMUA U3MEHYUBOCTH.

JlaGopaTopnass pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHON
n3MeH4YnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BapHAIlMOHHOW KPUBOID.

IIpakTnyeckas padora «MyTanuu y Apo30(duisl (Ha TOTOBBIX MUKPOIIPETIapaTax).

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuorun denoseka. MexayHapoaHass mporpaMma HCCIIEIOBAaHUS T€HOMAa YEJIOBEKa.
MeTonbl M3y4eHHs TEHETUKHM YeNIOBEKa: TeHealornuecKuid, OJM3HEIOBBIN, IUTOTeHETUUYECKUA,
MOMYJIIIMOHHO-CTATUCTHYECKUH, MOJIEKYJsipHO-TeHeTnYeckuii. COBpEMEHHOE OmpeneiieHre
TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITUPOBAHKE, B TOM yucie ¢ noMouibto [TIP-
aHaym3a. HaciencrBenHbie 3a00eBanms yeoBeka. [ eHHbIC B XPOMOCOMHBIEC OOJIC3HH YEIIOBEKA.
bone3nn ¢ HacneACTBEHHOM MNPEApaCOIOKEHHOCThIO. 3HAUEHUE MEAMIIMHCKOM TE€HETUKH B
MPEJIOTBPAIICHUN U JICUCHUH TEHETHYECKUX 3a00JIeBaHUN YeJoBeKa. MeIMKO-TeHETUYECKOoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [I0HATHE «TE€HETUUECKOro Ipy3a». DTHUECKUE aCIEKThI
MCCJICI0BAaHMI B 00JIACTH PEeIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (pakTOpbl MOBBHIIMIEHHON YYBCTBUTEIBHOCTH YeIOBEKa K (PUINYECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpYKaromiel cpeapl. ['eHeTnueckas MpeapacroiioKeHHOCTh
YeJIOBEKa K MaTOJIOTUSsIM.

JdemMoHcTpanuu

Tabmumpr u cxembl: «Kapuotun udenoBeka», «MeToapl M3yYEHUS] TEHETUKH YEJIOBEKay,
«"eneTrueckue 3a00JIEBaHUS YEITOBEKAY.

IIpakTnueckas padbora «CocTaBlIeHHE U aHAJIU3 POJOCIOBHOMN.

Tema 15. Cesiekunusi OpraHu3MoB

JloMecTuKanusi U CEJEKIUs. 3apOXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydenue H. .
BasmiioBa o LleHTpax mpoucXoxkIeHUs U MHOT000pa3us KyJIbTYpHBIX pacTeHuid. Posb cenexnun
B CO3/JaHMM COpPTOB pAacTeHUWHM U Mopoa KUBOTHbIX. CopT, moponaa, MmMTaMM. 3aKOH
TOMOJIOTUYECKUX PSIOB B HAcleACTBEHHOM m3meHunBoct H. WM. BaBuioBa, ero 3HaueHue mist
CEJICKIIMOHHOM pabOoTHI.

MeToap! ceneKunoHHOM paboThl. VIcKyCCTBEHHBINH OTOOp: MAacCOBBIN U WHAWBUYaTbHBIH.
Oranbl KOMOWHAIIMOHHON cenekiuu. McnbiTanue npousBoauteneil mo motoMctBy. OTOop mo



TEHOTHUITY C MOMOIIBIO OIICHKU ()EHOTHUIIA TOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJIeKIIMOHHOW paboThl. PanuanmoHHbI H
XUMHUYECKH MyTareHe3 KaK WCTOYHHK MYyTallid Yy KyJIbTYPHBIX ()OpPM OPTraHHU3MOB.
Hcnonb30oBaHne TE€HOMHOTO pENakTUpPOBaHHWs M MeTogoB pekoMOuHaHTHBIX JHK mns
MOJTyYEHUSI UCXOJHOI0 MaTepuaa JUisl CEJIeKIUU.

[Tonyuenne monuruionnoB. BuyTpuBugoBas rubpuamszanus. bauzkopoacTBeHHOE
CKpelIuBaHue, Wiu HHOpuIUHT. Hepo/icTBeHHOE CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuyuHbl. Vcmonb3oBaHue reTrepo3uca B cenekiuu. OtrganéHHas TUOpHUIU3ALUAL.
[Ipeononenue Oecroaus MEXBUAOBBIX THOpUIOB. JIOCTIDKEHMSI CEJNEKIIMU pACTEHUU W
KUBOTHBIX. «3e1€éHas pegontoyusy.

CoxpaHeHHe W H3YYCHHE TE€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTCHHH W HX JUKUX
poauYeii 1Sl CO37aHMsI HOBBIX COPTOB M THOPHIOB CEITbCKOXO3MCTBEHHBIX KYIBTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUsT CYUWeCmMB8YIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEeHeHUeM COBPEMEHHLIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepeoosblx udeu u
nepCcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «L{eHTpbI IPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PsIOB B HACJEACTBEHHON HM3MEHUYUBOCTH», «METONBI CENeKIUn,
«Otnanénnas rudbpuamnzanus», «MyTarenes».

JlabopaTopHas pabora «/3ydeHue cCOPTOB KyJbTYypHBIX PAaCTEHMH M MOPOJ JTOMAaIIHUX
YKUBOTHBIX».

Jlaboparopnas pabdora «/3yueHrne METOJIOB CEJIEKIIUU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHKEHUS CEJEKIMM PAaCTEeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO035IICTBO, B 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA M CHHTeTHYECKasi OHOJIOTHS

OOBEKTHI, HCMOJB3yEeMble B OHOTEXHOJIOTMHM, — KJICTOYHbIE M TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MbI, HX XapaKTepUCTUKA. TpaaullMOHHAas OWOTEXHOJIOTUA: XJeOomeueHue,
MOJTyYeHUE KHUCIOMOJIOYHBIX MPOTYKTOB, BUHOACINE. MHUKPOOHOIOTHIecKrii cuHTe3. OOBEKTHI
MUKpOOHONIOrnyecKkux TexHoioruil. [IpousBoactso Oenaka, aMUHOKUCIOT U BUTAMHHOB.

Co3nanre TEXHOJOTMM W  MHCTPYMEHTOB  IICJICHANPABJICHHOTO  W3MEHEHUS |
KOHCTPYMPOBAHHUS TEHOMOB C II€JIbIO MOJYyYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpKaIlIUX
HE BCTPEYAIOIIUECS B IPUPOJIE OMOCUHTETUYECKHE MMy TH.

Knerounas unxenepus. MeTolbl KyJabTypbl KJIETOK M TKAaHEW pPACTEHUU M YKUBOTHBIX.
Kpunobanku. Comarudeckas THOpUAM3aLMsS M COMaTHUECKUH sMOpuorenes. Vcmonb3oBaHue
rariouJI0B B CEJIEKUMU pacTeHuil. [lonyuenue monoknonanvhvix anmumen. Flcnonvsoeanue
MOHOKJIOHANbHBIX U NOJUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMS SHLEKIETOK M KIOHUPOBAaHUE KUBOTHBIX. MeTOA TpaHCIUIAHTALUM SAEp
KJIETOK. Texuonozcuu 0300poeieHuUsl, KYIbMUSUPOBAHUS U MUKPOKIOHANLHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpOMOCOMHAsi U T€HHasi MHkeHepusi. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOM M TEHHOM HWHXEHEPUHU. OKOJOTMYECKHUE M ATHUYECKHE NpOOJIEMbl TI'€HHOMU
WHXEHEPHUH.

Menunuackue onotexnonorun. [loctrenomuas nudposast meaununa. [1IP-quaranocTuka.
MeTab010MHBIHM aHaTH3, TEHOLIEHTPUUECKUI aHAIN3 MPOTeOMa YeJI0BEeKa JIJIsl OLIEHKH COCTOSHUS



ero 370poBbs. lMcmosnb3oBaHWE CTBOJOBBIX KIETOK. TaprerHas Tepanus paka. 3D-
OnommkeHepust s pa3paboTku  (pyHIAaMEHTAIBHBIX OCHOB MEIWIUHCKUX TEXHOJOTHIA,
CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTMM TpEXMEPHOro OMONPHUHTHHra U
ckaddonarHTa U peIIeHNs 3a7a4 TePCOHAIN3UPOBAHHON METUITHEI.

Co3naHne BEKTOPHBIX BAaKIUH C LEJIbI0 OOecreyeHHss KOMOMHHPOBAHHOM 3alUThI OT
Bo30ynuteneir OPBU, ycTaHoBineHHe MOJEKyJIpHBbIX MeXaHU3MOB (yHKunoHHpoBaHus PHK-
coJiepKalluX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAacHbIe 3a00JIeBaHMS YeJIOBEKa U KUBOTHBIX.

JdemoHcTpanuu

Tabmuuer u  cxemsl: «Mcnoiab30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM
npou3BOACTBE», «KierouHas nnxeHepus», «I'eHHas HHXEHEPUI».

JlaGopaTopHas padora «l3yueHre 00bEKTOB OMOTEXHOIOT M.

IIpakTHyeckas padora «IlomyyeHne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

IkcKkypeust «bHoTexXHOIOTHs — BaXKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IIPOU3BOJCTBO)».

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 110 BUOJIOT YA
HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBimuBaeT TpPeOOBaHHS K pE3yJbTaTaM OCBOCHHUS OO0YYaIOIIUMUCS
IPOrpaMM CpeHETo OOIIero 00pa3oBaHus: JMUHOCTHBIE, METAMIPEIMETHBIE U TIPEIMETHBIC.

B CTPYKTYPEC JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IPOrpaMMbl IO onostoruu BBIJCIICHBI
CIEyIOIIMe COCTABIAIOIIME: OCO3HAHHME OOYyYaroIIMMHCS POCCUHMCKOW  Tpa)JaaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIHLHOCTH M CaMOOIPEICIICHUIO,
Hanuuyue momueayuu K OOydeHHIO OHWOJIOTHM, yelenanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAEHUH JINYHOCTU Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH U MCTOPUYECKUX TPATULUI pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMDb OOYYAIOIUXCS PYKOBOACTBOBATHCSA B
cBoen ACATCIIBHOCTHU IICHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMu, MMpUuCymumMu CUCTEMC
OMOJOTMYECKOTO  OOpa30BaHMS, Haluuue NPABOCO3HAHUs  DKOJOTHMUECKON  KYJIbTYpHI,
CNOCOOHOCMU CMAUMb TIEITA U CTPOUTH KU3HEHHBIC TIJTaHbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPaMMBbI 10 OMOJOTHH JOCTUTAIOTCS B €AHHCTBE
y‘IG6HOfI U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIMOHHBIMHU pOCCHfICKPIMH
COLIMOKYJBTYPHBIMH, UCTOPHUECKUMH U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMH B
oOmiecTBe TpaBHJIaMU W HOPMaMH TOBEJACHUS H CIIOCOOCTBYIOT MpPOIlECCaM CaMOITO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAKY, YEJIOBEKY TpyZa U CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBOXEHHS, OEpPEeKHOTO  OTHOWIEHUS K  KyJIbTYpHOMY  HACJIEOUI0O W TPaIULUsAM
MHOTOHAIlMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, Npupoae U OKpYKarollen cpee.

JIM4HOCTHBIE Pe3yibTaThl OCBOCHHS y4eOHOTo mpeamera «buonorus» MTOIKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYarOIUXCs PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPECHHEH
MO3UIMEeH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIluii, TMO3UTUBHBIX BHYTPEHHHX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0o  0O0IIecTBa,
paciIMpeHre >KU3HEHHOTO OIbITa U ONbITa ACSITENFHOCTH B IMPOLIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'ICHI/II\/’I BOCIIUTATECILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpakaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3MIIMK  OOy4YaromIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'O YJIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTHTYLIMOHHBIX IIpaB H O6$[3&HHOCT€I>1, YBa)XXCHUC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM JIE€ATEIbHOCTHU MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr YYeOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMpEENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHUIO K SBICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

yMEHHE yYUTHIBAaTh B CBOMX JEWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOACH C Pa3HBIMU YOKIECHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJILHBIM
MOJIO’KEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TMPOIECCE COBMECTHOTO BBIMIOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX M HCCIIEOBATENBCKUX 33/a4, YBAXKUTEIBHOTO OTHOILICHUS K MHEHHIO
OTITIOHEHTOB NMPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OUOJIOTHYECKOTO COICPIKAHNS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJOHTEPCKOM I€ATETbHOCTH;

2) NIaTPUOTHYECKOTO BOCIIUTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON IPaXKTAHCKOW MACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, ropmocty 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJbTYpPY, POIILJIOE U HACTOALLEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TMPUPOJAHOMY HACICAMI0 M TMaMSATHUKAM TMPUPOJIBI,
nocTuxeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCHHCKUX YUYEHBIX B CTAHOBJIICHME U Pa3BUTHE
OHMOJIOTHH, TOHUMAaHHsI 3HAY€HUsI OMOJIOTHH B TIO3HAHUN 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIECTBA;

uzeiHas yoe:xx IEHHOCTh, TOTOBHOCTb K CITY>)K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

OCO3HAHME AYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, ITHUECKOTO TIOBEJICHUS;

CIOCOOHOCTh OIIEHHWBATh CUTYaIlMI0 U MPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUNBOTO OyAyLIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DOIHUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATUSA IIEHHOCTEW CEMEWHOMN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccun;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOLIICHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ICUCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMJICHHE MPOSBISATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHHWS, (POPMHPOBAHMUA  KYJbTYPbI 3[0POBbSI M
IMOLMOHAIBHOIO 0JIArONOJIy4ns:

MOHUMAaHUE U pealin3aius 310pOBOro U 0e30MacHOro obpasa KU3HU (30pOBOE MUTAHUE,
cOONIOZICHNE TUTMEHHUYECKUX TMPaBWJI M HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHH U OTHAbIXA,
perymsipHass (Gu3MYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3NUECKOMY U IICUXHUYECKOMY 310POBbIO;

MOHUMAHUE 1IEHHOCTU TpaBWI WHAMBUIYAIBHOTO M KOJJIEKTUBHOTO ©€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS aTKOTOJS,
HapKOTHKOB, KypEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTb K aKTUBHOM JEATEIIbHOCTH TEXHOJIOTMYECKON U COLIMAIbHOM HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUJIAHUPOBATh W  CaMOCTOSTENBHO  BBHIMOJHATH  TaKylo
NeSATEeTbHOCTD;



UHTEpeC K pa3nuyHbIM cepam mpodeccHoHaTbHOW AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP OyayIiei mpodeccun u peaan30oBbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIIAHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOPa30BaHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUHM BCel
KU3HU;

7) IKOJIOTHYECKOr0 BOCTIMTAHMUS:

IKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphI: MPHOOPETEHUE ONbITA IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKH UX BO3MOXKHBIX MOCIEICTBUI ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUE TII00aTHFHOTO XapaKTepa 3KOJOTHICCKUX MPOOJIeM U IyTel UX PEIIeHUs;

CIIOCOOHOCTH MCTOIB30BaTh MpUOOpETaeMble MPU W3YYCHUHU OMOJIOTUU 3HAHUS M YMEHUS
IpU PEIICHUU MPoOJeM, CBSI3aHHBIX C PAMMOHAIBHBIM IMPUPOAOIOIE30BaHUEM (COOJIIOIeHNE
NpaBUJ TIOBEJEHUS B MPHUPOJE, HAMpPABICHHBIX Ha COXPAaHEHHWE PABHOBECUS B JKOCUCTEMaAX,
OXpaHy BUOB, YKOCHCTEM, OHOCchepsl);

AaKTUBHOE HENpUATHE [EHUCTBUM, MPHUHOCSIIMX Bpel OKpPYXKArollel MpUPOTHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJOTHUYECKHUE MOCIEACTBUS TPEITPHHUMAESMBIX
JIEUCTBUI U NMPEIOTBpAILATh UX;

HAJIMYUE PA3BUTOTO JKOJOTUYECKOTO MBITIUICHUS, JKOJOTUYECKOW KYJIBTYpPHI, OIBITA
NESTEIbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMH B
MO03HABATEIIbHON, KOMMYHHUKATHBHOW W COIMAIBHOW IPAKTHUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTHYECKOH JeITeTbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HIeHHOCTH HAYYHOI0 TO3HAHUSL:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JTUHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UNTATEIIbCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA,

MOHUMAaHUE CHENMUPUKA OMOJOTUU KaK HAyKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUHU
paIoHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroIleM
MUpE Kak O CIWHCTBE TMPHUPOABI, YEIIOBEKa H OOIIeCTBa, B TMO3HAHUM IPHPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHEeHHUsI IPUPOTHOTO PABHOBECHS;

yOKAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMEHHOW IMBIIIM3AIMH: 00CCIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIUILMHBI, CO3TaHHE MEPCIIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MPoOJIEeMbI Pa3BUTHS YEIIOBEUYECTBA, TIOUCKA ITyTeH BBIXOJA M3 TI00ATBHBIX
9KOJIOTHYECKUX MPoOsieM 1 o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
UCTIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTHYECKMX 3HAHWM B IIEJIAX MOBBIIICHUS OOIIei
KYJIBTYPBl, €CTECTBEHHO-HAyYHON TIpPAaMOTHOCTH, KaK COCTaBHOHW 4YacTH (YHKIIMOHATHHOU
TPaMOTHOCTH O0y4aronmxcs, GopMUpyeMOil Mpu U3yuYeHUU OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, WCIOIh3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS MJs aHauu3a W OOBSCHEHUS SIBICHUN
OKPYXAIOIIeT0 MHUpPAa M MPOUCXOIAIIMX B HEM H3MEHECHUU, YMEHHE JellaTh OO0OCHOBaHHBIC
3aKJIIOUYEHHS HAa OCHOBE HAay4HbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C LEJIbI0 MOIyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTMYECKHE 3HAHHS JJIs pelleHus
po0JIeM B PEATbHBIX )KU3HCHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
UCCJICIOBATENLCKYIO ACSITEILHOCTh MHANBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O00pa30BaHUI0 M CaMOOOpa3oBaHHIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHWUW 1O OWOJIOTMM B COOTBETCTBUU C >KH3HCHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3ybTaThl OCBOCHHUS y4eOHOro mpenmera «buomorus» BKIIOYAIOT:
3HaYUMBIE Ui (OpMHpOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCA  MEXIUCHUIUIMHAPHBIC
(MexrpeIMETHBIE) 00LIEHAYYHbIE TOHSTHS, OTPAXKaroIINe LEI0CTHOCTh HAyYHOUM KapTHHBI MUpa
U crienuuKy METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4YHbIM (PaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHNe, U3MEPEHUE, SKCIEPUMEHT U JIpYTHe); YHUBEpCaIbHbIE
yueOHble JeHCTBUS (T03HaBaTEIbHbIE, KOMMYHHUKATHUBHBIC, PETYJISATUBHBIE), oOecreunBaroIine
¢dopmupoBaHue (HYHKIIMOHAJIBHOW I'PAaMOTHOCTH M COLMAIBHONW KOMIETEHIMH O00YYarolIuXCs;
CIIOCOOHOCTh 0o0y4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCLIUIITINHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W YHUBEpcalbHble y4yeOHble ACUCTBUS B IO3HABATENbHON U
COLIMAJIBHON MTPAKTHKE.

B pesynprare wu3ydyeHus OMONOTMM Ha YPOBHE CpPEJHEro oOuero ooOpa3oBaHHsS Y
oOyyaromierocss OyayT copMUpOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC YUeOHBIC ICHCTBUSA,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble YyueOHble JI€HCTBHS, pETYJSATUBHbIE YHHUBEpPCAJIbHBIE
y4eOHbIe JeMCTBHSI, COBMECTHAS I€ATEIbHOCTD.

MertamnpeMeTHbIE pe3yJbTaThl OCBOEHHsI MPOTPaMMBbl CpeHero oOIiero odpa3oBaHUs
JIOJIKHBI OTPaKaTh:

OBJiajieHNe YHUBEPCATbHBIMH Y4eOHbIMHU MO3HABATEbHBIMH AeiiCTBUSIMH:

1) 6a3oBbIe JJOrHYecKHe JIeHCTBUS:

CaMOCTOSITENIbHO  (hOpMyJIHpOBaTh U aKTyalu3UpOBaTh MNpolOlieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONB30BaTh TPU OCBOCHMM 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHaIN3a,
CHHTE3a, CpaBHEHMSA, KIACCUPUKAIMH, OOOOIIEHUs), pPaCKPHIBaTh CMBICT OHOJIOTHYECKUX
MOHATUHN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBS3H C APYTUMHU MOHITUIMH);

ONpEeAeATh LU JEATEIbHOCTH, 3aJaBasl NapaMeTpbl U KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHUTH PE3YyJbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

UCTIONIb30BaTh OMOJIOTHYECKUE TMOHATUS ISl OOBSICHEHHS (aKTOB M SBICHHHA >KUBOM
IPUPOJIBI;

CTPOUTHb JIOTUYECKUE PpaCCyKJIEHUS (MHIYyKTUBHBIC, JEIAyKTUBHBIE, IO AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

NPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTaBICHHs CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMUHBIX HHGOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHaIbHBIX
U HeMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OIICHUBATh PUCKU TMOCJEICTBUN ACSITETFHOCTH;

KOOPIMHUPOBATh M BBINIOJHATH pPAa0OTy B YCJIOBUSX pPEAJbHOTO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aMOJICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHNE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIAJICTh HaBBIKAMHU y4EOHO-HCCIIEOBATEIBCKON M MPOEKTHOU NIESTENFHOCTH, HaBBIKAMHU
pazpetieHusi mpobaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY TIOHMCKY METOJOB
pelIeHNs MPaKTUUECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB ITI03HAHUS;

UCIIONb30BaTh PA3IMYHbIE BUABI ACSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUSA, €r0
UHTEPIPETALNY, MPEOOPa30OBAaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHUCIE TpU
CO3/1aHUU YYEOHBIX U COI[MANIbHBIX TPOEKTOB;



(opMHpOBaTh Hay4YHBII THIT MBIIUICHHS, BIaJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBBIMH
TOHSATHSIMH U METO/IaMHU;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3a/laud B 0Opa30BaTEIbHOM NEATEIBHOCTH U
KU3HCHHBIX CHTYallUsX;

BBISIBJIAT TIPHYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJU3UpPOBaTh 3aJady, BBIIBUTAThH
THIOTE3y €€ pelIeHHs, HAaXOAWTh AapryMEHTHl JUIS JI0Ka3aTelIbCTBA CBOWUX YTBEpPXKICHUH,
3a1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHATM3UPOBATh IMOJNyYCHHBIE B XOJAE pEIICHHUS 3aJadd pPe3yJIbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIllHsIM, OLEHUBATH TIPUOOPETEHHBII OIIBIT;

OCYILECTBIIATh IIE€JICHANIPABICHHBIN MMOMCK MEpeHoca CPEeACTB U CIOCOOOB JecTBUSA B
npoeCCHOHANIbHYIO Cpey;

yMeTh NEPEeHOCUTh 3HAHHWA B I[O3HABATENBHYI0 M  IPAaKTHYECKyl0  00JacTu
KHU3HENIEATSTbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00acTeii;

BBIJIBUTATh HOBBIE WJEH, NpeIaraTh OpPUTHHAJIBHBIE TOAXOIBI W PEIICHUs, CTaBUTh
npoOJIeMBI M 331a4H, JIOMTYCKAIOIINE aJlbTePHATHBHBIC PEIICHHS.

3) padora ¢ unpopmaumeii:

OPHEHTHPOBAThCS B PA3IMYHBIX MCTOYHHMKAX MH(MOpManuu (TeKcTe ydeOHOro mocoows,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBApSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B lIHTepHeTe), aHATM3UPOBaTh HMH(OPMANMIO PA3TUYHBIX BHIOB U (OPM
NpeCTaBICHUs, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(GopMyIUpOBaTh 3ampoChl M MPUMEHATh Pa3IMYHBIE METOJBI NPH TOUCKE U OTOOpe
Ouosornvyeckoit nHGopMaIu, He0OX0IMMOM JIJIS BHITIOJTHEHUsT y4eOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HMCHOJNB30BaHHS HH(POPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3ITUUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTUMAJBbHYIO (OPMY TPEACTABICHUS OHMOJIIOTHUECKOM
UHpOpMaLUH (CXeMbl, TpadUKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCTIONB30BaTh HAyYHBIH S3BIK B KadecTBE CpPEACTBA NHpPU paboTe ¢ OHMOIIOTHYECKOM
UHpOpMALUEH: TPUMEHITh XUMHYECKHe, (PU3MYECKHe M MaTeMaTWYECKHE 3HAKH M CHMBOJIBL,
¢dopmynel, abOpeBuaTypy, HOMEHKJIATYpYy, WCIOJNB30BaTh M NPEOOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMUYECKUE CPEJICTBA HATIISTHOCTH;

BIAZICTh HABBIKAMH pAcIO3HaBaHUS W 3amUThl HHGOpManuy, HHOOPMALMOHHON
0€30MMacCHOCTH JIUYHOCTH.

OBJj1ajeHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JAeiiCTBHSIMH:

1) obuenmne:

OCYIIECTBIISATh KOMMYHHKAIIUM BO BCeX c(epax KU3HU, aKTHBHO Y4acTBOBAaTh B JUAJIOTE
WIN JUCKYCCHU TI0 CYHIECTBY OOCY)XKIaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBAThH
CYXKICHHS OTHOCHUTEIBHO BBINOJIHEHUSI TpeaiaraeMold 3aJadyd, Yy4YUTHIBATh HMHTEPECHl |
COTJIACOBAHHOCTH TIO3ULIUH IPYTUX YYaCTHUKOB JIAJIOTa UK JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeAcTBa OOMICHHS, MOHMMAaTh 3HAYCHHUE COLMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(PIIMKTHBIX CUTYallUi, YMETh CMAT4aTh KOH(QIUKTHI U
BECTHU IIEPETOBOPHI;

BJIAJICTh PA3MUYHBIMUA CIIOCOOAMU OOLICHHUS M B3aUMOJICHCTBHS, IMOHHUMATh HaMEPEHUS
JPYTHX JIIOAEH, MPOSBISATh YBOKUTEIBHOE OTHOLIEHHE K COOSCEHUKY M B KOPPEKTHOH (opme
(hopMyIHpPOBATH CBOU BO3PAKECHUS;

Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHS C HCIOJB30BAaHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAs IeITeJIbHOCTD:



IOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAMBHUIYaJbHOH pabOTHl MpHU
peleHnn OMOIOTHYEeCKON PoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHHS TPYTITOBBIX
(hopM B3aUMOJEHUCTBUS MPH pEIICHUH yUeOHOH 3a/1auH;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA;

NPUHUMATh IIeTd COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH W KOOPAMHHUPOBATH
NecTBUs MO €€ MOCTH)KEHUIO: COCTaBJATh IJIaH JEHCTBHMH, pacHpelesaTh pPOolIH C Y4ETOM
MHEHHH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejJlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHBHOE CTPATETUUYECKOE TIOBEJCHHE B PA3IUYHBIX CHUTYaIUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiiajieHNe YHHUBEPCAJIbHBIMH PeryJsiTHBHbBIMU J1eHCTBUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ul BBIABICHHS NpoOJeM U HX pELIeHHs B
KU3HEHHBIX M YU€OHBIX CUTYaIHX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHCTBUSAX M TOCTYNKAaX MO OTHOIIEHHIO K XKMBOH MPHUPOJE, CBOEMY 3/J0POBBIO0 M 3I0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITEIIFHO OCYIIECTBIIATH TO3HABATENBHYIO JESTEIBHOCTD, BBISABISATH NPOOJIEMBI,
CTaBUTh U (QOPMYJIHUPOBaTh COOCTBEHHBIE 33Jadl B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PELIeHUs MpoOIeMbl ¢ y4ETOM MMEIOIIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacumpsATh paMKi y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHHN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M MPOSIBIICHUIO IIMPOKOM 3pYIUIIMH B Pa3HBIX 00JaCTIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCHUTh KOPPEKTHBHI B JEATEIBHOCTH, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;

BJIJICTh HABBIKAMU ITO3HABATEIHFHON peQIIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTEJIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI pedieKcun
JUTSL OLIEHKU CUTYaIllH, BHIOOPA BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS MO UX CHIKEHUIO;

NPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MIPH aHAIIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOs M APYTHX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [P AHAJIN3E PE3yJIbTaTOB ACATEIbHOCTH;

IPU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH IPYTOTO YEJIOBEKa.

HNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHUS COAEp)KaHUs ydeOHoro mnpenmera «buomorus» Ha
yTry0IEHHOM ypOBHE OPUEHTUPOBAHBI Ha o0ecnieueHrne MpoGriibHOT0 00ydeHUs 00yJIaroIXCs
O6uosiornu. OHM BKIIOYAIOT: creuupuueckue s OHONOTMU HayyHblEe 3HAHMS, YMEHUS U
CHOCOOBI JEMCTBUH TIO0 OCBOCHHIO, WHTEpPIpPETAlMM W MNpeoOpa3OBaHUIO 3HAHUM, BHIBI
NESITeAbHOCTH MO IMOJYYCHHIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B PA3JIMYHBIX y4EOHBIX, a



TaK)K€ B PEabHBIX KM3HEHHbIX cuTyanusx. [IpeaqmeTHbie pe3yiabTaThl MPEACTABICHBI IO FO/1aM
U3YYEHHUS.

[IpenmeTtHbie pe3ynabTaThl OCBOCHHsI yueOHoro mnpeamera «buonorus» B 10 kKnacce
JIOJIKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUM O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBCHHO-HAYYHOW KAapTUHBI MHpa, B TO3HAHWHM 3aKOHOB TPUPOJABI U
pelIeHrur IpoodeM palioOHAIBHOTO MPUPOIOTIONH30BAHMS, O BKJIaI€ POCCUNCKUX U 3apyOeKHBIX
Y4€HBIX B pPa3BUTUE OUOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HaHUM, KOTOpas BKJIKOYAET: OCHOBOINOJArarolue
OMOJIOrMYEeCKHE TEPMUHBI W TOHATUS (KU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, rOMEocTas,
CaMOpEryJIsIHs, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounass teopusi 1. IlIBanmna, M. Illneitnena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacnencTBeHHocTu T. Moprana), yuenus (H. 1. BaBuioBa — o meHtpax
MHOr000pa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOTO MOKOJIEHUS, pACUICIUICHHs], YUCTOTHI raMeT, He3aBUCUMOI0 HacienoBanus ['. Menaens,
TOMOJIOTMUECKHUX pSAIOB B HacieAcTBeHHOW wu3zMeHuuBoct H. W. BaBuiosa), npuHIuNbI
(KOMITJIEMEHTAPHOCTH);

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAy4YHOI'O IO3HAHUs, UCIOJIb3YEMBIX B OMOJOTHYECKUX
UCCJICTOBAHMSIX KUBBIX O0BEKTOB (OMHCaHUE, U3MEPEHHE, HAOII0JeHIE, SKCIIEPHUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
KUBOTHBIX U Y€JIOBEKa, CTPOECHUSI OPTaHOB M CUCTEM OPraHOB PaCTEHMM, )KMBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KU3HEAEATEIbHOCTH, NPOTEKAIOIUX B OpPraHU3Max pacTeHUH, >KUBOTHBIX U
4eJIoBeKa, OMOJIOTMYECKUX IIPOLECCOB: 0OMEHa BeIEecTB (MEeTab0IM3M), IPEBPALLCHHS YIHEPTHH,
Opo’keHus, aBTOTPO(GHOr0 U TeTepoTPO(PHOro TUIMOB MUTAHHS, (POTOCHMHTE3a U XEMOCHHTE3a,
MUTO3a, Me03a, FaMEeTOreHe3a, IMOpUOreHe3a, MNOoCTIMOPHUOHAIBLHOTO Pa3BUTHS, PA3MHOKEHNUS,
WHAMBHUIYAIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTeHe3a), B3aUMOAECMCTBHS T€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHABIIMBATh B3aMMOCBS3H MEXIY OpPraHOMAAMH KIETKU U HUX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKIUSIMHU, MEXKIY OpraHaMH M CHCTEMAaMU OPTaHOB Yy
pacTeHUid, >KUBOTHBIX M 4YelOBEKa M MX (PYHKIHMSIMH, MEXKIy CHCTEMaMH OPTaHOB U HX
(GYHKIHMAMH, MEXIY STarmaMd OOMEHa BEIIECTB, dTallaMH KJIETOYHOTO IMKJIA M KHU3HEHHBIX
[UKJIOB OPraHu3MOB, JTalaMd HSMOPUOHAIBLHOTO pPa3BUTHS, TEHOTUIIOM U (DEHOTUIIOM,
(deHOTHTIOM U (paKTOpaMu cpesibl OOUTAHHS;

YMEHUE BBISBJIATh OTJIUYMUTENIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIE PACTECHUU,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTYMEHTHI, OMOIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKAa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;

yMEHHE peliaTb OUOJNOTHYECKUE 3a7aud, BBISBISTH NPUYMHHO-CICIACTBEHHBIC CBS3H
MEXIY HCCIECAYyEeMbIMH OWOJIOTHYECKUMHU TPOIECCaMH M SBICHHSMHM, JAETaTh BBIBOJIBI U
IIPOTHO3bI HA OCHOBAHUH IOJYUYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKHUE Pa0OTHI, COONIONATh MpaBWiia MpPU
pabote ¢ yueOHBIM U TabOPaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIABUIaTh THUIIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
(dhopMynupys 1ieJb UCCle0BaHUs, aHAIM3UPOBATh MOTYYSHHBIE Pe3yIbTaThl U JIENaTh BBIBOIBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, TPOBOIUMON Ha 0a3e HIKOJBHBIX HAay4YHBIX OOILIECTB, U MyOJUYHO IMPEACTABIATH
NOJTYYCHHBIEC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIUX;

yMEHHE OILIGHUBATh JTUYECKUE aCIMeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JacTH
OMOJIOTMHM W MEIUIUHBI (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
M3MEHEHHE TeHOMa U CO3JaHKie TPAHCTEHHBIX OPTaHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayieit mpodecCHoHanbHON ASSITENFHOCTH B
o0acTi OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO XO03sMCTBA, MHUIIEBON
MPOMBIIIICHHOCTH, YTIyOJsTh IMO3HABAaTEIbHBIA WHTEPEC, HAMPaBICHHBIA HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodeccHr ¥ TPOJOJDKCHHE OHOJOTHYECKOro O0pa3oBaHHS B
OpraHMU3aIMsIX CpeIHero NpoheccCHuoHaIbHOTO U BBICIIETO0 00pa30BaHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHMS Yy4eOHOro mnpenmera «buomorusi»y B 11 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(hopMUPOBaHHM COBPEMEHHOI €CTeCTBEHHO-HAy4YHON KapTHHBI MHpa, B TO3HAHUHU 3aKOHOB
NPUPOABI U PEIICHUH DKOJOTHYECKUX MPOOJIeM YeIOBEYeCTBA, a TAaKXKE B PEIICHHH BOIPOCOB
palMoOHATBHOTO MPHUPOJIOTNIONB30BaHUS, U B (OPMHUPOBAHHHM IIEHHOCTHOTO OTHOIIEHUS K
npupojie, oOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUHCKUX M 3apyOeKHbIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUI, KOTOpas BKJIIOYAET ONpPECIICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJAraloUMX OWOIIOTUYECKUX TEPMUHOB U TOHITHHA (BHI,
IKOCUCTeMa, Owmocdepa), Ouonormveckue Teopuu (dBomronmonHass Teopus Y. JlapsuHa,
cUHTeTHuYeckas Teopus sBomoruu), yueHus (A. H. CeBeproBa — 0 MyTsSX W HampaBiICHHSIX
spomonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHETHUECKOTO paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpaBuna (Muammyma 1O. JIubOuxa,
IKOJIOTHYECKOHN MHpaMUIbl SHEPTHH ), TUIIOTE3bI (THoTe3a «Mupa PHK» V. 'unbepra);

yMEHHE BIAJIeTh OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHMS, HCIONb3yEMbIMU B
OMOJIOTUUECKUX HCCIAEAOBAHUSIX JKHMBBIX OOBEKTOB U DJKOCHUCTEM (OMUCAaHUE, HW3MEpPEHHUe,
HaOII0/IeHUE, HKCIIEPUMEHT), CIIOCOOaMU BBISIBICHUS U OLIEHKH aHTPONOTEHHBIX M3MEHEHHH B
pUPOJE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPHU3HAKU: BHUIOB, OHOTEOLIEHO30B, SKOCUCTEM H
Oouocgepsl, CTaOMIM3UPYIOUIET0, ABMXKYLIETO W Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOpa,
AJTONATPUYECKOT0 M CUMIATPUIECKOTO BU000pa30BaHNs, BIUSHUS JIBIKYIIUX CHJI IBOJIOLNN
Ha TeHO(OH] MOIYJISAIUHN, TPUCTIOCOOTIEHHOCTH OPTaHU3MOB K Cpelie OOWTaHMs, YepeOBaHUS
HaNpaBJIEHUN 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YyCTAaHABJIMBATh B3aWMOCBSI3M MEXIY IPOILECCAMU SBOJIOLUUM, JBHKYIIMMA
CUJIaMH aHTPOMOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCIOCOOICHUSIMU K HUM
OpTaHU3MOB;

YMEHHE BBISBISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIECTBaX, aHTPOTIOTCHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIB30BAaTh COOTBETCTBYIOINE apTyMEHTHI, OMOJIOTHIECKYIO0 TEPMHHOJIOTHIO U
CUMBOIIMKY [UIsl JOKa3aTelbCTBa POJCTBA OPraHM3MOB pA3HBIX CHCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHW3MOB U CpeIbl OOMTAaHWs, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHUsS MHOTroo0paszus BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

yMEHHE peliaTb OUOJOTWYECKHE 3a7aud, BBISABISTH NPUYMHHO-CICIACTBEHHBIC CBS3H
MEXIY HCCIECAYyEeMbIMH OHOJIOTHYECKUMHU TPOIeCCaMH M SBICHHSMHM, AETaTh BBIBOJIBI U
IIPOTHO3bI HA OCHOBAHMH TOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M MPAKTUYECKHUE PabOThI, COONIONATh MpaBHiia TpPU
pabote ¢ yueOHBIM U TabOpPaTOPHBIM 000PYA0BaAaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TMPOBEPITh UX HKCIECPHUMEHTAIHHBIMUA CpPEJICTBAMH,
(dhopMynupys ieJb UCCeA0BaHUS, aHAIU3UPOBATh MOTYYCHHbBIE Pe3YJIbTAaThl U JIENaTh BHIBOJIBI;

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, TPOBOIUMON Ha 0a3e HIKOJBHBIX HAay4YHBIX OOILIECTB, U MyOJUYHO IMPEACTABIATH
NOJYYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;



YMEHHE OIICHMBATh THUIOTE3bl M TEOPUH O IMPOUCXOKICHUU JKU3HHU, 4YelloBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CHOCO0aX MPEeIOTBpAIICHHS TI00aTbHBIX
U3MEHEeHUu# B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIel mpodeCCHOHATBHON NeSTEIIbHOCTH B
o0macti  OMOJOrMH, SKOJOTHUH, IPHUPOJOINOIB30BaHMS, MEIUIMHbI, OHOTEXHOJOIHH,
NICHIXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUINEBOW MPOMBIINIICHHOCTH, YIIyOIaTh
NIO3HABATEJIbHBI WHTEpPEC, HANpPaBICHHbI Ha OCO3HAHHbBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccun U MPOJOHKEHHE OHOJOrMYecKoro oOpa3oBaHHMs B OpraHU3alUsSX CpEIHEro
npo¢ecCHOHAIBHOTO U BBICILIET0 00pa30BaHuUsl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

g A W DN

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

buonorus kak Hayka

JKuBbie cuCcTeMBI U UX U3yUYCHHE
buonorus kieTku

XuUMHYECKasi OpraHu3aIus KIETKH
Crpoenuie U QyHKLIUU KIETKU

OOMeH BellecTB U MpeBpalleHrne YHEPTHH B
KJIETKE

HacnencrBennast nunpopmanus u
peanuzanus €€ B KIIETKE

JKu3HeHHbIN LUK KIETKU
CtpoeHue u QyHKIMH OpraHU3MOB
Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTU U
HN3MCHYHUBOCTHU OPTaHU3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eneruka yenoBeka

Cenexuusi OpraHu3MOB

BbrorexHoorus 1 CUHTETUYECKAS OMOJIOT U

HToroBast KOHTpOJIbHAsA paboTa

KoanuecTBo 4acoB

Bcero

10

NN B W o

KonTpoJsbHble
padoThI

0,5

IIpakTHyeckue
padoThI

0.5

0.5
15

1.5

0.5

0.5

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypcesl



OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

100

1,5

13



INIOYPOYHOE INTAHUPOBAHME
10 KITACC

Ne
n/n

10
11

Tema ypoka

Buosorus kak KOMIUICKCHAsI HayKa U KaKk
9acTh COBPEMEHHOTO O0IIeCcTBa

2JKuBbIe CHUCTEMEBI U HX CBOMCTBA
YPOBHeBaH OpraHu3anus )KUBbIX CUCTCEM

HcTopust OTKpBITHS U N3YUYECHHS KIIETKH.
Knerounas Teopusi/BxomHast KOHTpOJIbHAS
pabora

MeTo/1bl MOJIEKYJISIPHOM U KJIETOYHOH
ouonorun. [Ipaktuyeckas padora
«/3yuenue MeToZ0B KJIETOUHOM OnoIorun
(xpomaTorpadus, snexTpodopes,
nuddepeHnranibHoe eHTPUGyTUPOBAHUE,
[ILP)»

XUMHUYECKU COCTaB KIETKU

MunepalibHbI€ BEIIECTBA KJIETKH, UX
Ouosoruyeckas poiib

Opranuyeckue BelecTBa KJIETKU — OEJIKU.

JlaboparopHas pabota «O6HapykeHue
0EJIKOB C TIOMOIIIbI0 KAUECTBEHHBIX
peaxkiumn»

CgoiicTBa, K1accupukanys U QyHKIUN
OeJIKOB

Oprannyeckue BenecTBa KIeTKA —
YTIIEBOIbI

OpFaHI/I‘IeCKI/Ie BCIIECTBA KICTKHU —

KoandyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThbI

IIpakTHYecKue
padoThbI

0,5

0.5

0.5

JJIeKTPOHHbIE
Jlara uugposbie
u3ydyeHusi oOpa3oBaTe/IbHbIE

pecypcebl

01.09

02.09
05.09

08.09

09.09

12.09
15.09

16.09

19.09

22.09
23.09



12

13

14

15
16

17

18

19

20

21
22

23

24

JIMITU A BI

Hyxneunossie kucnorsl. [JHK u PHK.
JlaboparopHas pabota «MccnenoBanue
HYKJICHHOBBIX KUCJIOT, BBIACICHHBIX U3
KJIETOK Pa3JUYHbIX OPraHU3MOB)

Crpoenue u pyakuun ATD. [Ipyrue
Hykieosunrpupocdarsr (HTD)
CexsennpoBanue [JHK. Merozsi

TCHOMUWKHU, TPAHCKPUIITOMHUKHU, IPOTCOMHUKHU

MeTto/1bl CTPYKTYpHOM OHOJIOTHH
Tunel knetok. [IpokapuoTnueckas KieTka
CrpoeHnue 3yKapruoTUYECKON KIIETKH.

[TpakTuueckas pabota «M3y4yeHre cBOHCTB

KJIETOYHOU MEMOpaHbD»
[ToBepxXHOCTHBIN anmapar KICTKU

OnHoMeMOpaHHbIE OPTaHOUIBI KIETKH.
[IpakTuueckas padota «M3ydenue
ABWIKCHUS HUTOINIA3Mbl B PACTUTCIIbHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPraHOUBI KIETKU:
MUTOXOHIPHH, TUIACTH L. JlabopaTtopHas
pabota «/ccnenoBanue mia3Moun3a u
JIEIUIa3MOJIN3a B PACTUTENIBHBIX KIETKaX»

HememOpaHHbIC OpraHOM/IbI KICTKH
CrpoeHue U QyHKIUH sIpa
CpaBHUTEJIbHAS XapaKTEPUCTUKA KIICTOK
sykapuot. JlaboparopHas pabota
«/3yueHne CTpOCHHUS KJIETOK Pa3IMYHbIX
OpPTraHU3MOBY

ACCI/IMI/IJISH_[I/ISI U JTUCCUMWIIAIINUSA — IIBEC
CTOpOHBI MeTabom3Ma. Turel oOMeHa
BemiectB. Jlaboparopras pabota

0.5

0.5

0.5

0.5

0.5

26.09

29.09

30.09

03.10
06.10

07.10

10.10

13.10

14.10

17.10
20.10

21.10

24.10



25

26
27
28

29

30

31

32

33
34
35

36

37

38
39

«/3yueHne KaTaIUTUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIIa3bl WK
KaTasasbl)»

DepMEHTAaTUBHBIN XapaKTep peakluu
KJIETOYHOTO MeTaboau3Ma. JlabopaTopHas
pabota «M3y4yenue pepMEeHTaTUBHOTO
paciieneHus MepoKCuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX»
Benku-akTuBaTOpHI M OCIKH-UHTHOUTOPHI
ABTOTpOGHBII TUTT OOMEHA BEIIESCTB
dorocuHTE3

XemocunTes. JlabopatopHas pabora
«CpaBHeHHe MpoLeccoB (OTOCUHTE3A U
XEMOCUHTE3a»

AHaspoOHbIe OpraHu3Mbl. Bubl OposkeHusl.
JlabopaTtopHast pabota «CpaBHEeHHE
MPOLIECCOB OPOKEHUS U JBIXaHUS
AspoOHBIEC OpraHU3MbI. DTarbl
HHEPTreTHUECKOro 0OMeHa

OHeprust MeMOPAaHHOT'O TPaIUeHTa
npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Peakuuu MmatpuyHOro cuHTesa
Tpanckpunuus — matpuusbii cuare3 PHK
Tpancnsiuus u e€ 3Tarnbl

KoaupoBanue amunokucnot. Poib
pubocom B OnocuHTe3e Oenka
Opranu3zanys reHoMa y pokapuor u
JYKapHOT

MonekynsipHble MEXaHU3MBI SKCIIPECCHH
T€HOB y 3YKapuOT

Bupycel — HexksieTouHbIe POPMBI )KU3HU U

N

0.5

0.5

0.5

07.11

10.11
11.11
14.11

17.11

18.11

21.11

24.11

25.11
28.11
01.12

02.12

05.12

08.12
09.12



40

41
42
43

44

45

46

47
48

49

50

o1

52
53
54

55
56

oOnuratHele napasuTsl. [IpakTnueckas
pabota «Cozanue MOJIeNid BUPyCay

BupycHsle 3a0051eBaHMs yelloBeKa,
JKUBOTHBIX, PACTCHUI

HanorexHonoruu B 6MOJIOTUN ¥ MEIHUIIMHE
JKW3HEHHBIN IHUKII KIETKU
Matpuunslii cuntes JJTHK

Xpomocomsl. JlabopaTopHas paborta
«M3y4eHne XpoMoCOM Ha TOTOBBIX
MHUKpOIpenapaTax»»

ILCHCHI/IG KJIICTKH — MHUTO3

Tume! kieTok. KapruoknHe3 v IUTOKUHES.
JlaboparopHnas pabota «Habmonenue
MUTO32a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

Per YJIAIUA ) KU3HCHHOI'O ITUKJIA KIICTOK
OpranusM Kak €IMHOE LIEJI0€

Txanu pacrenuii. Jlaboparopnas pabota
«3y4yeHune TKaHEeW paCTEHUN»

TkaHM )KUBOTHBIX U YEJIOBEKA.
JlaboparopHnas pabota «3yyenue Tkanen
YKUBOTHBIX)»

Opransl. Cucremsl opranoB. JlaboparopHas
pabota «/3yueHue opraHoB I[BETKOBOI'O
pacTeHus»

Omnopa Tena opraHu3mMoB
JIBH>KEeHHE OpPraHU3MOB
[Intanue opraHu3mMoB

IIutanue MO3BOHOYHBIX KUBOTHBIX.
HI/IH_IeBapI/ITeJ'II)HaSI CUCTEMA YCIIOBECKa

JpIxaHne opraHu3mMoB

N = e

L e

0.5

0.5

0.5

0.5

0.5

12.12

15.12
16.12
19.12

22.12

23.12

26.12

29.12
30.12

12.01

13.01

16.01

19.01
20.01
23.01

26.01
27.01



57
58
59

60
61
62

63

64

65
66
67

68

69

70

71

72

73

I[blxaHI/Ie IIO3BOHOYHBIX JXUBOTHBIX U
YCJIOBCKA

TpaHcIoOpT BeIIecTB y OPraHu3MOB

KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

Belnenenue y opranusmMosB
3amuTa y OpraHu3MoB
HNMMyHHas cucreMa 4yenoBeka

PaznpaxuMocTh 1 perymsius y
OpraHU3MOB

I'ymopanbHas peryssiius u 3HA0KpUHHAS
CUCTEeMa KUBOTHBIX U YEJIOBEKa

@DopMbl pa3MHOKEHHUSI OPTraHU3MOB
[TonoBoe pa3zMHOXKEHUE

Meiio3

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paborta
«3ydyeHune cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»
NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

3akiajKa OpraHOB U TKaHEH U3
3apO/JIbIIIEBbIX JUCTKOB

Poct u pa3Butue xuBoTHBIX. JIabopaTopHas
pabota «BpIsiBIeHIE MPU3HAKOB CXOCTBA
3apoJibllIel TO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOkeHUE U pa3BUTHE PACTEHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHUSI BBICIIIUX PACTCHHID)
Wcropwust CTAaHOBIICHUS U PA3BUTHS
TeHETHKH KaK HAyKU

N el el T e e R

R T

0.5

0.5

0.5

30.01
02.02
03.02

06.02
09.02
10.02

13.02

16.02

17.02
20.02
24.02

27.02

02.03

03.03

06.03

10.03

13.03



74

75

76

77

78

79

80
81
82
83

84

85
86

87

OCHOBHBIC TIOHATHUS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3oduiia kak
00BEKT TEHETUICCKUX HUCCIICIOBAHUIN

3aKOHOMEPHOCTH HACTIEAOBAHUS
npu3HaKoB. MoHOTHOpUIHOE
ckpeuuBanue. [Ipaktuueckas pabora
"N3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpeLIMBaHuA y Jpo30¢uist"

HuTonornyecknue OCHOBBI MOHOTHUOPHIHOTO
CKpELIMBAHUS

Amnanusupyroiiee ckpemubanue. Henmonnoe
JIOMUHUPOBaHUE

JurubpuiHoe CKperuBaHue.
[TpakTuueckas padbora «3yuenue
pe3yNbTaTOB TUTHOPUIHOTO CKPEIIMBaHUS
y Ap030(UITBI)

LuTonornyeckre OCHOBBI AUTHOPHIHOTO
CKpELIMBAHUS

CuenuieHHOe Hacle10BaHKEe IPU3HAKOB
XpOMOCOMHAsI TEOPUS HACJIEICTBEHHOCTH
['eneTuka momna

['eHoTHII KaK LEJIOCTHAS CUCTEMA
['eHeTYECKUI KOHTPOJIb Pa3BUTH
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
WN3MeHUnBOCTH ITpU3HAKOB. Buibl
W3MEHYHUBOCTH

MonudukarronHas "3MEHIMBOCTh
BapuauvoHHBIN psii U BApUALIMOHHAS
kpuBas. JJaboparopHas pabota
«HccnenoBaHne 3aKOHOMEPHOCTEN

MOIU(DUKAITMOHHOW U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U

N e

-

0.5

0.5

0.5

0.5

16.03

17.03

20.03

23.03

24.03

27.03

06.04
07.04
10.04
13.04

14.04

17.04
20.04

21.04



88

89

90

91
92

93

94

95

96

97

98

99

BApUALIMOHHON KPUBO»

TI'enoTunudueckas U3MEHUMBOCTb.
KomMOnHaTHBHAS N3MEHUHMBOCTE

MyTtannonHast U3MEHYUBOCTD.
[IpakTuyeckas padora «MyTtauuu y
Jpo30( Bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAllMOHHOT'O MpoIiecca.
OnureHeTHKa U AMUIreHOMHUKA

['eneruka yenoseka. [IpakTuueckas padbota
«CocTaBneHue U aHaIu3 POJOCIOBHON

MeToapsl MEAUITMHCKON T'€HETUKHU

3HaueHHUE MeﬂHHHHCKOﬁ T'CHCTHUKH B
NpeaoTBpaliCHUHU U JICUCHUN T'CHCTHYCCKUX
3a00J1€BaHNH YeI0OBEKa

OCHOBHBIE TIOHATHUS CEJEKIIHH.
JlaboparopHas pabota «3y4ueHue copToB
KyJbTYPHBIX PACTEHUN U TIOPOJI JOMAITHUX
JKHUBOTHBIX»

MeToap! CeneKIIMOHHON pabOThlI.
JlaGopaTtopHast pabota «/3yuenne MeTo0B
CEJICKLIUU PACTCHUN

JloCTHKEHMS CeJIEKIIUU PACTECHUM U
#KUBOTHBIX. [IpakTHueckas padora
«lIpuBuBKa pacTeHUI»

CoxpaHeHue, n3y4eHUe U UCIOJIb30BaHUE
TeHETHYECKUX PECYPCOB

Hroroas xouTpoasHas pabora 3a kype 10
KJ1acc

BroTexHooTns Kak HayKa U OTPaciib
npousBojcTBa. [IpakTuyeckas pabora
«M3y4yeHne 00beKTOB OMOTEXHOIOTHIY

0.5

0.5

0.5

0.5

0.5

24.04

27.04

28.04

04.05
05.05

08.05

12.05

15.05

18.05

19.05

22.05

25.05



OcHOBHBIC HAMPABICHUS CHHTETUICCKOM
100 Ouosorny. XpoMOCOMHAs ¥ TeHHAs 1 26.05
WH)XCHEpUs. MeTUIMHCKIE OMOTEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102 0 15



ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
NPOBEPsIEMOro OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl CpeHEro 001ero
TpeOoBaHus o0pa3oBaHusi

CchopMupoBaHHOCTh 3HAHUI O MecTe W pPOJU OUOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupOBaHUU COBPEMEHHOMN
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA, B IIO3HAHUU 3aKOHOB IIPUPOJBI U
pELIEHUN KU3HEHHO BAXKHBIX COLMATIBbHO-3THUYECKUX, YJKOHOMUYECKHUX,
HKOJIOTHYECKUX MPOOJIEM YETIOBEYECTBA, a TAKXKE B PELICHUH BOIPOCOB
paMoOHAIBFHOTO MPUPOIOTIONH30BAHNUS, B (POPMUPOBAHIH LIEHHOCTHOTO
OTHOIIICHHUS K MPUPOJE, OOLIECTBY, YETOBEKY; O BKIaJe POCCUUCKUX U
3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenme cucremoil 3HaHMKH 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCIOIB3YEMBIX B OMOJIOTMUECKUX HCCIIEIOBAHUSIX >KUBBIX
OOBEKTOB ¥ OJKOCHUCTEM (ONMHUCaHWe, W3MEpEHUE, IPOBEICHUE
HaOmoleHui); crnoco0aMy BBISBICHUS U OLIEHKH aHTPOIOTCHHBIX
W3MEHEHUH B MPUPOJE.

2 YMeHHEe BBIIBUTATh TMIOTE3bl, NMPOBEPATh UX SKCHEPHUMEHTAIbHBIMU
cpencTBamu, (opMmynHpys 1eldb HCCICIOBAaHUS, aHAIM3UPOBATH
MTOJIYYEHHBIE PE3YyJIbTaThl U JI€JaTh BHIBOJIBI.

BrisBienre 3aBUCUMOCTH MEXKIY HCCIEAYyEeMBbIMH BEJIMYHWHAMH,
00BsICHEHHE TOJTYUYEHHBIX PE3YyJIbTAaTOB U (POPMYJIUPOBAHNE BHIBOJIOB C
HCIIOJIb30BAHUEM HAaYYHBIX MOHATUN, TEOPUH U 3aKOHOB

YMeHue BIAAECTh CHCTEMOH OHOJOTMYECKMX 3HAHHMH, KOTopas
BKJIIOUAET: OCHOBOIIOJIATAONIME OWOJOTMYECKUE TEPMHUHBI M TOHSTHUS
(>Ku3Hb, KJIETKA, TKaHb, OpPraH, OpPraHu3M, BUJ, TOMYJISIHMS, SKOCUCTEMA,
ouorieHo3, Ouocdepa; METaboIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWONONMMEpBI, TUCKPETHOCTb, CAMOPETYJIALHS,
CaMOBOCIIPOH3BE/ICHUE, HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);
Owojornueckre Teopuu: KierouyHas teopuss 1. IlIBanna, M.
[Ineinnena, P. BupxoBa; KiIOHaIbHO-CEIEKTUBHOrO MMMmyHuUTeTa Il
Opnux, .M. MeuHnkoBa, XpOMOCOMHasi TeOpus HacleacTBeHHOCTH T.
Moprana, 3akoH 3apoasimieBoro cxojactsa K. bapa, sBomionnonHas
3 teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHUS HBOJIIOLMHU, TEOPUS
antpororeHe3a Y. Jlapsuna; Teopusi O6uoreoueno3a B.H. Cykauépa,
yuenue H.M. BaBmioBa o 1eHTpax MHOTOOOpa3usi M MPOUCXOKICHHS
KylIbTypHbIX pacteHuid, yuyenue A.H. CesepuoBa o0 nyrtax u
HaIpaBJIEHUAX dBOJIIOINH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs MOTOMKOB MEPBOTO MOKOJICHHUS, PACIICIUICHUS
MIPU3HAKOB, HE3aBUCUMOTO HaciefoBaHus MpuszHakoB [. Menaens;
CUEIUICHHOTO HAacJIeIOBaHUs TMPU3HAKOB U HapyLIECHUs CUEIJICHUs
reHoB T. MopraHa; TOMOJIOTHYECKMX PSIOB B HACJIEIACTBEHHOM
n3MeHunBocty H.M. BasunoBa; renermueckoro pasHoBecus JIxk.
Xapau wu B. BaitnOepra; 3apoasmmeBoro cxoxactBa K. bapa;
ounorenernyeckuit 3akoH J. ['ekkens, @. Mroiiepa);



MPUHIUIBI (YUCTOTHI TaMET, KOMITJIEMEHTapHOCTH);

npaBwia (MuHumyma FO. Jlubuxa, sKonIOrHUecKol mUpaMuabl Yrcen,
OroMacchl U YHEPTUN);

runote3nbl (koanepBatHoit A.M. OmapuHa, mepBuYHOro OyiboHa JIXk.
Xonneitna, mukpocgep C. oxkca, pudozuma T. Hek)

YMeHue pemarh IOUCKOBBIE OMOJIOTUYECKHE 3a/7ayd; BBISBISTH
IIPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY HCCIIEyEMBbIMU
OMONIOTHYECKMMH  OOBEKTAMH, TMPOIeCCAMU U SIBJICHUSIMH; JIENaTh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHUU TI0JIyYEHHBIX PE3YJIbTaTOB;
COCTaBJISATh T'€HOTUIIMYECKHUE CXEMbl CKPEIIMBAHMS JUISI Pa3HbIX THUIIOB
HACJIEI0OBaHUA IIPU3HAKOB y OPraHU3MOB, COCTAaBJIATH CXEMBI IIEpPEHOCA
BEIIECTB U SHEPTHH B IKOCUCTEMAX (LIEMH MUTAHUS, UIIEBBIC CETH)

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIMAMU: OPraHOMJOB, KJIETOK PAa3HbIX TKaHEH, OpraHamu W
CUCTEMAMM OpraHOB Yy pacTEHHUH, >KMBOTHBIX U 4YEJIOBEKA; MEXKIY
sTanamMu OOMEHa BEIIECTB; dTallaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB; dTallaMyi SMOPHUOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u ¢eHorunoMm, ¢GEHOTUIIOM U (paKTopaMu Cpelbl OOMTaHUS;
IIpoLecCaMU  DBOJIIOLMM; JBIKYIIMMH CHJIAMU  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3JMYHbIX SKOCUCTEM M MPUCHOCOOJIEHUSMU K HHUM
OpPraHU3MOB

YMeHue BhIAENATh CyIIECTBEHHBIE IPU3HAKHU:

CTPOEHHsSI BUPYCOB, KJIETOK IMPOKAPUOT U SYKApPHUOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHJIOB, OMOT€OI[EHO30B, SKOCHUCTEM U
Onocdepbl; CTpPOEHUST OpPraHOB W CHCTEM OpPraHoOB PAaCTCHHH,
KUBOTHBIX, Y€JIOBEKA; IIPOLIECCOB KU3HEAEATEIBHOCTH, TPOTEKAIOIINX
B OpraHuM3Max pacTeHMH, >KUBOTHBIX M YeEJIOBEKa; OMOJIOTMYECKUX
nporeccoB: oOMeHa BemecTB  (MeTabonu3M), HH(oOpMamuu U
MIPEBpAIICHUS YHEPTUH, OPOKEHHsI, aBTOTPO(HOTO B T€TepOTPO(HOTO
TUIIOB THUTaHUs, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, Meio3a,
raMeToreHesa, ASMOpUOTeHe3a, MNOCTAIMOPHUOHAIIBHOTO  Pa3BUTHS,
pPa3sMHOXKEHHUs, UHAUBHUYaJIbHOIO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCUCTBUSL T'€HOB, TE€TEPO3HCA; JEUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTaOWJIM3MPYIOLIETO,  JBIDKYILETO0 M Pa3pbIBAIOLIETO
€CTECTBEHHOT0 O0TOOpa; ayulonaTpU4ecKoro M CHMIATPUUYECKOrO
BUI000pa30BaHuUs; BIMSIHUA JBHXKYIIMX CHJI 3BOJIIOLIMU HA FeHO(MOH]
MOMYJISINK; TMPUCIOCOOJIEHHOCTH OPraHu3MOB K cCpele OOuTaHws,
4epeOBaHMs HANpaBICHUM 53BOJIOLMH; KPyroBOpOTa BEIIECTB H
MIOTOKA SHEPTUU B SKOCHCTEMAX

ChopMUpOBaHHOCTh YMEHHS BBIICIATH CYIIECTBEHHBIC MPH3HAKH
BUPYCOB, KJIETOK HPOKAapUOT U OYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MPEBPAIIECHUS SHEPTUH B
KJIeTKe, ()OTOCHHTE3a, IIACTUYECKOTO M HHEPreTHYecKoro OoOMEHa,
XeMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOJIOTBOPEHUS, pPAa3BUTUI U
Pa3MHOXKEHHUS, UHIMBUIYAJIBbHOTO Pa3BUTUSI OpraHu3Ma (OHTOreHe3a),
00pb0OBI 32 CYILIECTBOBAHHE, ECTECTBEHHOI'O 0TOOPA, BUA00OPa30BaHMUs,
IIPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpele OOWTaHus, BIHSIHUA
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI'€HHBIX U3MEHEHHUH B HKOCHUCTEMAX
CBOEH MECTHOCTH, KPyrOBOpOTa BEILECTB M IMPEBPAILLEHUS 3HEPTUU B



ouocdepe

YMenne HCITONIB30BaTh COOTBETCTBYIOIIHEC apryMEHTHI,
OMOJIOTHYECKYI0 TEPMUHOJOTHIO W CHMBOJIMKY JUIS JIOKA3aTCIbLCTBA
pOHCTBa OpI‘aHH?;MOB paSHBIX CUCTCMATHYCCKUX prnH; B3anMOCBA3U
OpPraHu3MOB W Cpeabl OOWTAaHMS; EIWHCTBA 4YEJIOBEYECKHMX pac;
HEOOXOUMOCTH 3JI0POBOTO 00pa3a H3HH, COXPAHCHUsT pa3HO0Opa3us
BUJOB M DKOCHCTEM KaK YCIOBHs COCYIIECTBOBAHUS TPHPOILI MU
Yye0BeYecTBa

YMeHHe KpUTHUECKH OIICHHWBaTh WHGPOPMAIHI0 OHOIIOTHYECKOTO
COJZICpKaHUS; MHTEPIPETUPOBATh ITUYECKHE ACIEKTHI COBPEMEHHBIX
UCCleIoBaHM B~ OMOJOTMM,  MEAMLUHE,  OHOTEXHOJOTHH;
paccMaTpuBaTh ri1o0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIIHIO
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IIpoBepsieMblii 3JIeMeHT coep:KaHUA
buonorus xak Hayka. )KuBble CUCTEMBI U X U3yUYEHHE

CoBpeMeHHass OWOJIOTHSI — KOMIUIGKCHAs HaykKa. DBHOJOrMYecKHWe HAayKd H
u3ydaemble UMH Tpobiembl. DyHIaMEeHTalbHbIE, TMPUKIAIHBIE M TOHCKOBBIC
HayYHBIE HCCIICIOBAHUS B OMOJIOTHH.

3HayeHue OWOJIOTUH B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kaptuHbl mupa. I[Ipodeccun, cszanHple ¢ Ouonorueil. 3HadyeHUe OMOIOTHUH B
MPAKTUYECKOW JEATCIILHOCTH YeJOBEKa: MEAWIIMHE, CEeIbCKOM XO3SHCTBE,
MIPOMBIIITIEHHOCTH, OXPaHe MPUPOIBI

JKuBble cUCTEMBI KaK MpeaMeT M3ydeHHus Onosoruu. CBONCTBA JKMBBIX CHCTEM:
€IUHCTBO XMMHMUYECKOI'O0 COCTaBa, JUCKPETHOCTH U ILEJIOCTHOCTH, CIOXKHOCTHh U
YIOPSATOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUMBOCTD, POCT U PA3BUTHE.
YpoBHM OpraHu3allM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIH, MOIYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHBIH
(buoreoneHotnueckuii), OmocdepHsid. I[Iporeccel, MPOUCXOIANINE B IKUBBIX
cuctremax. OCHOBHBIE TPU3HAKH KUBOTO. JKU3Hb Kak ¢opMa CyIIECTBOBAHUS
MaTepuun

Metonel Ouosnormueckor Hayku. HabOmionenue, u3MepeHue, HSKCIEPUMEHT,
cucreMarusanus, wmeraaHanu3. llonsTue o 3aBUCHMMOM U HE3aBUCUMOM
nepemeHHol. [ImannpoBanue skcnepumenTa. [loctaHOBKa M mpoBepKa TUIIOTES.
HyneBast runore3a. Ilonstue BbBIOOpKM UM €€ JOCTOBEpHOCTb. Pa3bpoc B
OMONOrMYecKuX AaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pEe3yJbTaTOB.
IIpynynHbl HMCKaXKEHUS PE3yJIbTaTOB DKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO
TecTa

Knerka kak Omonorudyeckas cCUCTEMa

Knerka — cTpykTypHO-(OYHKIIMOHAIBEHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPBITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
[neiinen, P. BupxoB). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOpHUH.
MeToabl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOrMH: MUKPOCKOMHUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, nuddepeHraibHoe
LEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK

XUMHUUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- M YJIbTpaMUKpOdIeMeHThl. Boaa u
e€ poJib KaK pacTBOPUTEIS, PEarcHTa, y4yacTHE B CTPYKTYPUPOBAHHH KIIETKH,
TerUIoperyasauud. MuHepanbHbIe BeIIecTBAa KIETKH, UX OHOJOTHYecKas pPOJb.
PoJib KAaTHOHOB M aHMOHOB B KIIETKE.

buonornueckue monumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OENKOB.
CrpykTypsl OenkoBoii Moyiekynbl. [lepBuuHas CTpykTypa Oelika, MENnTHIHAS
CBs3b. BTopuuHas, TpeTuyHas, 4YeTBepTUYHAs CTPYKTyphl. JleHaTyparusi.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckne GyHKIUU OSIKOB.
VYrneBoabl. MoHOcaxapuIpl, AMCAaXapubl, OJUTOCAXapUAbl U IMOJHCAXaPUIBL.
OOummwmii mnaH cTpoeHHss H  (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKINN yTIeBOIOB.

Jlunuper.  TuapodmibHO-TUApOodoOHBIE cBolicTBA. Kiaccudukaius JIUIHAIOB.
Tpurnuuepunsl, dochonunuabl, BOCKH, cTepouabl. buonoruueckue ¢GyHKIUU
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munuaoB. O0IIHe CBOMCTBa OMOIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHUIO, TIOJTYTIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpuamun xommiementaproctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoitHas crimpans. MecTtoHaxoxaeHue u ouonorndeckue pynakuuu JJHK.
Bune PHK. @ynkuuu PHK B kietke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Moliekysie ATO.
buonornueckue ¢pynknuu ATD. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (YHKIIHH B
knetke. CekBennponanue JJHK.

CrpyktypHast OHOJOTHS: OHOXMMHUYECKHE W OHMOPU3NYECKUE HCCIEeTOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI

Tunel  KJIETOK: JyKapuoTHYecKass W  mOpokapuotudeckas. CTpyKTypHO-
(yHKIIMOHAIIbHBIE 00pPa30BaHMSI KIICTKHU.

CrpoeHue mpokapuoOTHYEeCKOW KieTku. KieTouHas creHka OakTepuil m apxei.
Oco0eHHOCTH CTpOEHUSI TeTepOTPOPHON M aBTOTPO(PHONU MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenne u (GyHKIMOHUPOBAHUE DYyKAPUOTHUECKOW KieTkH. [lmazmaruueckas
MeMmOpana (rutazmanemma). CTpyKTypa Ima3MaTudeckoil MemOpanbl. TpaHcnopT
BEIIECTB Uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TmaccuBHBIA  (muddy3us,
obneruénHass auddy3us), aKTUBHbIM (MEPBUYHBIN M BTOPUYHBIM aKTUBHBIN
Ttpancnopt). Ilomynponumaemocts MemOpanbl. PaGora HaTpuii-KaaIueBOTO
Hacoca. DHJOIMTO3: MUHOIMTO3, (aroiurTo3. Jk3omuto3. KierouHas creHka.
CtpykTypa v QyHKIIUU KJIETOYHON CTEHKH pAaCTEHUM, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBukeHue uurtoruiazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpO€HHE U (YHKIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpoeHHe TIpaHyJISIpHOTO PETHUKYIyMa.
Cunre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit
(arpanyssIpHBIN) SHIOIUIA3MAaTUYECKH peTukyiayMm. CekperopHas (yHKIHS
annapata ['onpmxu. TpaHcmopT BewiecTB B KieTKe. Bakyonau pacTUTEIbHBIX
kietok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OPTAaHOUIBI KJIETKU: MUTOXOHIPHH, TUTACTHIBL.

Crpoenne W (QyHKIIMA MHUTOXOHAPUNA WM TuIacTuA. llepBUYHBIC, BTOPUYHBIC H
CIIOXHBIE  TUIACTUABI  (OTOCHUHTE3UPYIOUIUX  JYKApHUOT.  XJIIOPOILIACTHI,
XPOMOILIACTHI, TEUKOTUIACTHI BBICIIMX PACTCHUMH.

HememOpannbsie opranouasl kinetku CrtpoeHue u  (QYHKIUH HEeMeMOpaHHBIX
OpraHOWIOB KJIETKH. Pubocompl. MukpoduinameHTsl. MBIIEUHbIE KICTKU.
Muxkpotpy6ouku. Knerounsiii mentp. CTpoeHHe W JBHKCHHE JKTYTHKOB U
pecHuuek. MUKpoTpyOOUKH IUTOTUIA3MBI. [IeHTprOIIE.

Anpo. Obonovka smpa, XpOMATHUH, KapuOIUIa3Ma, SAPBIIIKH, X CTPOCHUE H
byukuun. SnepHbiii OeNKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE pPaCHOJIOKEHUE
XpoOMOCOM B HHTEp(ha3HOM sijipe. benku XxpoMaTuHa — THCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENbHOM, )KUBOTHOH, IPUOHOIN)

AccUMUIISIMS U TUCCUMIUIALUSA — JIBE CTOPOHBI MeTabommu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TEeTepOTPO(dHBINA. YUacThe KUCIOpoAa B OOMEHHBIX
mpoleccax. DHepreTudeckoe oOecrneueHue KIeTKH: npeBpamienne ATO B
oOMeHHBIX Tporeccax. DepMeHTaTUBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3ma. DepMeHThI, MX CTPOCHHE, CBOICTBA M MEXaHH3M JCUCTBUA.
Kodepmentsl. OTimuns pepMEHTOB OT HEOPTAaHMUECKUX KaTaln3aTopoB. bemku-



2.5

2.6

3.1

aKTUBATOPHl M OCIKH-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHBHBIX
peakuuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBIl CHUHTE3 OpraHM4ecKHX BemecTB B kieTke. Pdorocunre3. Poib
XJIOpOIUIacTOB B mporecce ¢orocuHTre3a. (CBeroBas U TeMHOBas (asbl.
[TponykTuBHOCTE (PoTOCHHTE3a. BrnmsiHMe pasmuvHbIX (aKTOPOB HA CKOPOCTh
dbotocunTe3a. 3HaueHue (POTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHEC
OakTepuu, Kene300aKTepuH, cepoOaKTepuu, BOAOPOIHbIe OakTepuu. 3HauUCHUE
XEMOCHUHTE3A.

Ana’pobnbie opraHu3Mbl. Buasl Oposkenusi. I[lpoaykTel OpokeHUS U HX
UCIIOJIb30BAHNE YETIOBEKOM. AHA’POOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHMH ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpPraHW3MBL. JTambl HEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIM
sTan. ['Mukonn3 — 6eCKUCIOpPOAHOE paCIIEIIEHHE TIIOKO3bI.

buonornueckoe okucCiIeHUE, WIH KIETOYHOE JbIXxaHHe. Ponb MUTOXOHIpUN B
mporeccax OHMOJIOTMYECKOro OKHCJICHUS. [Huknuueckue peaxiuu.
OxucnmurensHoe ¢GochopunmupoBanue. [IpenmymecTBa a’spoOHOro Myt oOMeHa
BEIIECTB Mepes aHadpoOHBIM. DD (PEKTUBHOCTD HIHEPTETHUECKOr0 0OMeHa

Peakuuu wmatpuyHoro cuHTe3a. [IpMHIMN KOMITJIEMEHTAPHOCTH B PEaKIMIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHON nHpopMmaryy. I'eneTnyeckuii
KoJ, ero cBoiWcTtBa. TpaHckpunuus — maTpudHblii cuHTe3 PHK. IlpunHiumns
TPAHCKPUIIIMU: KOMIIJIEMEHTApPHOCTh, aHTUIAPAIIIEIbHOCTh, aCHMMETPHUYHOCTb.
Tpancnsammst u e€ srambl. Yyactue TpancnopTtHeix PHK B OunocuHTesze Oenka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
OouocuHTe3e OenKa.

Opranuzanusi reHoMa y IpOKapuoT U SyKapHoT. Peryisuus akTUBHOCTH T'€HOB Y
npokapuot. ['unore3a omepona (P. XKakob, XK. Mano). Perymsmus oOMeHHBIX
npolieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekneTouHbsle (GOpMBI KM3HM M 0oOnuratHele mapasuThel. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHbie 3aboneBanus denmoBeka, kUBOTHBIX, pactenuid. CIIN]], COVID-19,
COLIMAJIbHBIE M MEJUIIMHCKUE TPOOIEMBI

Knerounsnii 1ukn, ero mnepuonsl W  perymauus. Hurtepdaza U MHTO3.
Oco0eHHOCTH TIpOIIECCOB, MpoTeKamux B uHTepdase. [loAroroBka KIeTKU K
nenenuto. I[lpecunrermyeckuid  (MOCTMUTOTHYECKUM), CHUHTETUUYECKUH U
MMOCTCUHTETUYCCKUN (TPEMUTOTHUECKHUI ) MIEpUO bl UHTEP(DA3HI.

Matpuunsiii cunre3 JHK — pemmkanusa. [lpunnunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBATUBHBIM CHHTE3, AaHTUIAPAJUIEIBHOCTb.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u

TeoMepa3a. XPOMOCOMHBIM HA0Op KIETKHM — KapuoTwil. JIWMIOWmHBIA U
TarIONIHBIM  HAa0Ophl XpoMocoM. ['omonoruysHbie Xpomocombl. llomoBwie
XPOMOCOMBI.

Jlenenue kinetkn — MuTo3. CTaguu MHUTO3a U NPOUCXOASILNE B HUX IPOLIECCHI.
Tuner muto3a. KapuokuHe3 m IMTOKMHE3. buosornueckoe 3HaueHHUE MUTO3A.
Perynsauus MuToTHYECKOTO ITUKIA KIeTkH. [Iporpammupyemas kinerouHasi rudeib
— anomnTo3.

QOyHKIMOHAIbHAS TCHOMUKA

OpraHI/I3M Kak OMOJIOTMYeCcKasi CHCTEMa

O,[[HOKJ'IGTO‘IHBIG, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpraHnu3Mbl u
MHOT'OTKAaHCBLIC OPraHU3MBbI.
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@opMbl pa3sMHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYash BETeTaTUBHOE) U
nojoBoe. Buapl  Gecrnosioro  pasMHOXKEHUS:  [TOYKOBaHHWE,  CIOPYJISALMS,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, uam ramersl. Meios. Craauu meio3sa.
IToBenenue xpomocoM B Meiio3e. Kpoccunrosep. bruonorndeckuii cMpIcit Meio3a
U TOJIOBOTO Iporiecca. Meio3 1 ero MecTo B )KMU3HEHHOM IMKJIE OPTaHU3MOB.
IIpenzaponpimeBoe pa3Butue. ['amerorene3 y XuBOTHBIX. lIosoBBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaroreHe3 M OOIEHE3.
CrpoeHne mnoioBbIX KiIeTOK. OIIOJOTBOpEHHE U 3IMOPHUOHAIBHOE pPAa3BUTHE
KHUBOTHBIX. CITIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayansHOe pa3BUTHE OpraHu3smMoB (oHToreHe3). Craauu sMOpHOreHe3a
YKUBOTHBIX (Ha mpuMepe Jisarymkn). Jpobaenue. Tunsl apodnenus. OcoOeHHOCTH
IpoOJieHHsT MJICKONMHUTAIOMNX. 3apObIIIEBbIe JIUCTKH (TacTpyJisius). 3akianka
OpraHoB M TKaHEW W3 3apoJBILIIEBBIX JIMCTKOB. B3anMHoe BiusHHE dacTel
pa3BUBarolIerocs 3apoipblia (3MOpHOHANbHAs HWHAYKLMS). 3akiajka IIaHa
CTPOEHMs >KMBOTHOTO KaK pe3ylbTaT HepapXW4yecKuX B3aUMOJEHCTBUI T'€HOB.
Bnusane Ha SMOpHOHANBHOE pPa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAFOIICH
Cpenbl.

Poct u pa3zButue xuBoTHBIX. [TocTaMOproHanbHbI nepuoa. [Ipsimoe n HenpsMoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IMO3BOHOUYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAUEHUE NPSIMOrO0 M HENPSMOro Ppa3BUTHS, HX
pacrpocTpaHeHre B Mpupoje. THmbl pocTa >XUBOTHBIX. (DakTopel perynsuuu
pocta KHMBOTHBIX M denoBeka. CTaauu MOCTAIMOPHOHAIBLHOTO PA3BUTHUS Y
’KMBOTHBIX U YesoBeKa. [leproasl OHTOreHe3a 4eaoBeKa.

PasmuHOoxeHne u pasButue pacteHwil. [ametrodur u cmopodur. Meiioz B
KU3HCHHOM IMKJIe pacteHuil. OOpa3oBaHMe Cmop B TIpolecce Meknosa.
I'amerorenes y pactenuil. OIUIOZOTBOpPEHHME M Pa3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BOHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U
pa3BUTHE cCEMEHU. MeXaHU3MBbl PETYJILIUN OHTOT€HE3a Y PACTEHUM U AKUBOTHBIX

Uctopust craHoBieHMST W pa3BUTHS TEHETHMKM Kak Haykd. (OCHOBHbIE
FEHETUYECKHUE TOHATHUS U CHUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJlJIEIbHBIE
TeHbl, AJIbTEPHATHUBHBIC MNPU3HAKHU, JOMUHAHTHBIA M PEIECCUBHBIN MpHU3HAK,
TOMO3HUTOTa, TETEePO3UTOTa, YHCTas JIMHUSA, THOPUIBI, TEHOTHUI, (EHOTHII.
OcCHOBHBIE =~ METOABI  TCHETHKH: T'HOPUAOIOTHYECKH,  IIMTOJOTHYECKUM,
MOJIEKYJIIPHO-T€HETUYECKUI

Momnorubpuanoe ckpemmuBanue. [lepBorit 3axkoH MeHenst — 3aK0H eTMHO00pa3us
ruOpuIOB TeEpBOTO MokojeHusa. llpaBmio noMuHUpoBaHHMA. BTopoill 3akoH
Menpens — 3aKOH pacLICIUICHUS MPU3HAKOB. llUTOJIOrMYecKre OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umores3a YucTOTH raMer.

AHanusupyromee ckpemuBaHue. [IpoMexyTOuyHBIM XapakTep HaciaeqOBaHUS.
Pacennenue npu3HaKkoB IpU HEIIOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemyBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHUCHMOIO
HaclleZIoBaHUsI ~ NpuU3HAaKoB.  LluTonmormyeckue  OCHOBBI  JAMTHOPHIHOTO
CKpELIUBaHHUS.

CuernyieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CueruieHHOe
HAacJeA0BaHUE TIE€HOB, HAPYLICHUE CLEIUICHHS MEXIy TIeHaMh. XPOMOCOMHas
TEOPHs HACJICACTBEHHOCTH.

I'enetnka moma. XpoOMOCOMHBI MEXAHM3M OIPEACNICHHs Ioya. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTeporaMeTHbI mois. I'eHerndeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHne mNpH3HAKOB, CLEIUIEHHBIX C
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IIOJIOM.

I'enoTun kak nenoctHas cucrtema. llneloTponuss — MHOKECTBEHHOE IEHCTBUE
refa. MHOXECTBEHHBIN ajljIenu3M. B3auMmojeicTBHE HEallJIEIbHBIX TI'€HOB.
Komnnemenrapuocts. Onucrtas. [Tlomumepust

BsaumoneiicTBre reHoTuna u cpeisl npu GopMupoBaHuu Gpenoruna. MismeHunBocThb
npu3HakoB. KauecTBEeHHbIE W KOJUYECTBEHHbIE MPHU3HAKK. BUIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHASI U HACJIE/ICTBEHHAS.

MomdukanmonHass ~ U3MEHYMBOCTh.  Pomb  cpeabl B (hOPMHPOBAHHHU
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psif
u BapuanuonHas kpuBas (B. HWoranncen). CBoiicTBa MOIM(PUKAIIMOHHOMN
W3MEHYHBOCTH.

I'enoTummueckas n3MeHINBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUNBOCTH. BUbI
TeHOTUIMYECKOI N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOuHatuBHass W3MEHYMBOCTh. Mei03 ¥ TMOJOBOM TpolleCC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU
TEHETHYECKOTO Pa3HO0Opa3us B Mpe/iesiaX OAHOTO BU/IA.

MyTanmoHHas U3MEHYMBOCTh. BHJIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYLUMPOBAaHHBIE MYyTalWU. SepHbIE W IMTOILIA3MATHUECKUE
MyTauu. COMaTHYECKUE U MOJIOBbIE MyTalK. [ [pHurMHBI BOSHUKHOBEHUS MyTaLUH.
Mytarensl ¥ HMX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACTBeHHON n3menunBocTu (H.H.
Bagsusos). BHesiiepHast ”3MEHUMBOCTD U HACIEACTBEHHOCTh

Kapuorun 4enoBexka. MexayHapoaHas @porpaMma HCCIEJOBAHMS TI'€HOMa
yenoBeka. MeToapl M3y4YeHHMs TEHETHKH YeJOBeKa: TI'eHealOrHuyecKHid,
OJM3HEIIOBBIH, LIUTOTEHETUYECKUH, HOMYJISIIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETHUECKHU . CoBpeMeHHOE onpeeIeHue TeHOTHIA:
IIOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCJIE C NOMOULIBIO
[MI[P-anaim3a. HacnenctBennsie  3a0ojeBaHus  4eloBeKka. [ e€HHBIE U
XpPOMOCOMHBIE 00se3HU YeJI0BeKa. bosne3nun c HAaCJIEACTBEHHOU
MIPEIPACIOIO0KEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKU B MPEAOTBPAILCHUN
U JICUCHUU TeHETHUECKHX 3a00J1eBaHui yeraoBeka. CTBOJIOBBIE KIETKH

JloMecTukanus 1 ceneKkuus. 3apoKIeHUe CeNeKInu U ToMecTukanuu. Yuenue H.U.
BapuioBa 0 1eHTpax MPOMCXOXKICHUS W MHOT000paszus KyJIbTYPHBIX PACTCHH.
Ponb cenekiuu B co3qaHuM COPTOB PACTEHUN M MOPOJ KUBOTHBIX. CopT, mopo/a,
mTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B HaciencTBeHHOW w3aMeHumBoctH H.U.
BaguoBa, ero 3HadeHue I CENEKIIMOHHON paboThI.

Mertoapl cenekimoHHOW paboThl. M CKycCTBeHHBIM OTOOp: MAacCoBBIA U
WHJUBUTyaIbHBIN. OTtanbl ~ KOMOMHALIMOHHOM  CEIIeKIIHH. HcneiTanue
MpOU3BOUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTHUIy C IMOMOIIBIO OLEHKU
(dbeHoTHIIa TOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ moMoIkio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CEJICKIIMOHHOM pa0oThl. PannanonHbIit n
XUMHYECKU MyTareHe3 Kak UCTOYHUK MYyTaluid Yy KyJIbTypHBIX GopM
opranu3MoB. lcnonb30BaHWE TEHOMHOIO pEJAaKTUPOBAHHS M METOAOB
pexombunanTHbIX JIHK nms momy4yeHus HCXOIHOTO MaTepuaa JJis CEeIeKIUH.
[Tonyuenue nomumuounoB. BuyTtpuBmuoBas ruOpuanzaims. biuskopoacTBeHHOE
CKpeIllMBaHUe, Wi WHOpuAMHT. HepoicTBeHHOE CKpelMBaHHWe, WM ayTOPUIUHT.
I'ereposuc u ero mpuuunbl. Mcnonp3oBaHue rerepos3uca B cenekipn. OTnanéHHas
rubpumm3anyst. [IpeomoneHne Oecruioquisi MeXBHUAOBBIX THOpUAOB. JlocTrkeHHs
CEJIEKLIMY PACTEHUI U )KUBOTHBIX

O6T)CKTI)I, HCIIOJIb3YCMBIC B 6I/IOTGXHOJ'IOFI/II/I, — KIJICTOYHBIC U TKAHCBBIC KYJIBTYPHI,
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MHUKPOOPTaHMU3MBI, WX  XapakTePUCTHKA. 1pajuIlMOHHAas  OHOTEXHOJIOTHS:
xje0oneyeHne,  MOJyYeHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOJEINUE.
MukpoOuonorndeckuii  cuHTe3. OOBEKTHI MHKPOOHOIIOTHUECKHX TEXHOJIOTHH.
IIpousBoacTBo  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  lckyccTBeHHOe
OILUIOOTBOpEHUE. PEKOHCTpYKIMSA SHLEKICTOK M KIOHUPOBAaHUE KUBOTHBIX.
Meton TpaHCIUTaHTALMHU SAEP KIIETOK.

XpoMOCOMHasi W TeHHasg WHXKEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha |
KoHCcTpyupoBanue pexkomMOuHaHTHeIX JIHK. JlocTmkeHus M INepcreKTUBBI
XpOMOCOMHOW ¥ T€HHOW MH)XEHepuH. MeaunuHckue OHOTEXHOJIOTHH.
Hcnonb30BaHnE CTBOJIOBBIX KIETOK

Cucrtema u MHOTOOOpa3ne OPraHNYECKOro MUpa

buonoruueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpeMeHHass  cucTema
opraHuyeckoro Mwupa. llpuHnunel kiaaccudukanuu opranu3mMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHUSA M HKHU3HEACSITETbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OgHOKJIETOYHBIE TPHOBI, OJHOKJIETOYHBIE BOJIOPOCIH, IPYTHe
npotuctbl. KojoHHanbHbIE OpraHu3Mbl. [[BUKeHHEe OJHOKIETOUYHBIX OPraHU3MOB:
aME0OoMTHOE, KTYTUKOBOE, PECHHYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHU3MOB.
PazapakuMocTh y OJTHOKJIETOUHBIX OPTraHU3MOB. Takcuchl

MHOrokJiIeToYHbIE pacTeHUsl. B3auMOCBA3b YaCTell MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, OopraHbl U CHUCTEMBI OPraHOB MHOTOKJIETOYHOIO opranu3Ma. OpraHusm
Kak eaMHoe uenoe. TkaHu pacteHuid. TUIBI  pacTUTENbHBIX  TKAaHEM:
oOpa3oBarenbHas, TIOKPOBHAas, TMPOBOAAIIAS, OCHOBHAs, MEXaHHYECKasl.
OcoOeHHoCTH CTpOeHUS, PYHKIIMN U PACIIONIOKEeHHUS TKaHEel B OpraHax pacTeHUi

BereraruBHble U T€HEpaTUBHBIE OPraHbl pacTeHU. PYHKIUHA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUIN: TPONIU3MBI U
Hactuu. llormomeHne BOABI, YITIEKUCIONO ra3a M MUHEPAIbHBIX BELIECTB
pactenusiMu. Jlpixanue pacteHuid. uddys3us ra3oB uepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuCTeMbl pacTeHMil. Bpinenenue y pacteHumil. 3ammura  y
MHOTOKJIETOYHbIX pacTeHuil. Kytukyna. CpeacTBa macCUBHOM M XUMHYECKOU
3aIUThl. OUTOHLIMUIBL.

PasgpaxkuMocTe M perynsuus y OpraHu3mMoB. PazgpakmMocTe W peryiisnus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BElleCTBA U MX 3HAUEHUE

MHOroKJIeTouHble  KHBOTHBIE. B3auMocBsi3p  yacTell ~ MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl ¥ CUCTEMbl OPIraHOB MHOTI'OKJIETOYHOTO OpraHU3Ma.
Opranusm kak enuHoe 1enoe. 'omeoctas. TkaHU KUBOTHBIX M uyesnoBeKa. THIbI
KUBOTHBIX TKAHEW: SIUTENNaJbHasl, COEAUHMUTEIbHAs, MBbIIIEUHAsi, HEpPBHAs.
OcobeHHocTH  cTpoeHMs, (GYHKIMH M PACIONOKEHHs TKaHe B opraHax
KUBOTHBIX U YEJIOBEKA

Oprasbl U CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMM OPTAaHOB M CHUCTEM OpPTraHOB.
Omnopa Tena opraHu3mMoB. CKeJleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHbIX. HapyxHblil 1 BHYTpeHHMH ckeneT. CTpO€HHE U TUIbl COEIMHEHUS
KOCTEH.

JIBU>KeHMEe MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue kuBOoTHBIX. IluTanue
MMO3BOHOYHBIX KMBOTHBIX. /[pixanue »kuBOTHBIX. KoxxHOe nmbixanue. XKabepHoe n
JIETOYHOE JbIXaHHE.

JIpIxaHue TMO3BOHOYHBIX >KHWBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JIETKKUX TO3BOHOYHBIX >KMBOTHBIX. J[pIXaTeiibHas cucTemMa yesioBeka. MexaHu3M
BEHTWISILMM JIETKUX Yy MTUI] W MJEKONUTAIOMMX. TpaHCHOpPT BEMIECTB Yy
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OpraHu3MoB. TpaHCHOPT BEWIECTB y >KUBOTHBIX. KpoBeHOCHas cucrema U €€
opranbl.  KpoBeHOocHas  cuctema  MO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpPOBOOOpAIICHUsI. DBOJIIOLIMOHHBIE  YCIOXKHEHHUSI CTPOCHUS KPOBEHOCHOM
CHCTEMBbl MO3BOHOYHBIX JKMBOTHBIX. BblneneHue y opraHuzMoB. Beigenenue y
KHUBOTHBIX. COKpaTuTenpHble Bakyonnd. Opransl BeienaeHus. CBs3b MOJIOCTH TeJa
C KpOBEHOCHOM M BBIJICIUTENIBHOW cUcTeMaMH. BplneneHue y M03BOHOYHBIX
KMBOTHBIX. 3alIMTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI H uX
IIPOU3BOJIHBIE.

PaznpaxxuMoCTh U perymsius y opranu3MoB. Pa3apakuMocTh y OHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apaXXMMOCTb W PpEeryisiiisg y MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BellIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedrieKTopHas peryysuus y MHOTOKJIETOUHBIX YKUBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBOMIOIMMOHHOE YCI0KHEHNE CTPOCHUST HEPBHOM
CHCTEMBI y KHUBOTHBIX.

Pazpabotka anroputMoB u mporpamm uiss dPQPEKTHBHOH (PYHKIHMOHAIBHOM
aHHOTAllUW  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB
MHUKPOOPTIaHU3MOB, PACTEHHIA, )KUBOTHBIX U YEIOBEKA

OpranusM 4esoBeKa U €ro 3710pOBbE

OpraHsbl 1 CUCTEMBI OPTaHOB uenoBeKa. OTAEIbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexropnas ngyra. besycioBHble U yclOBHbIE
peduekcel. ['ymopanbHast peryisuuss ¥ SHAOKPHUHHAsS CHCTEMa >KUBOTHBIX H
yesoBeka. JKene3sl 3HIOKPUHHON CUCTEMBI M MX TOPMOHBI. J[efiCTBE TOPMOHOB.
B3auMocBs3p HEpBHON W SHIOKpUHHOW cucteM. [wunoramamo-runodusapHas
cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe U yCIOBHBIE pedIeKCh

3ammTa opranu3ma oT OosiesHed. IMmyHHas cuctema yenoBeka. Kietounsnii u
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBINH, NpHOOPETEHHBIN crenuduyecKuii
UMMYyHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro ummyHutera (I1.Dpmux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHU3MOB. Pomb
BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBenocnas cuctema u e€ opransl. Cepaime, KPOBEHOCHBIE COCYAbl H KPOBb.
Kpyru kpoBoobparienus. Pabora cepana u e€ perynsuus

Hpixanue yenoseka. [uddy3us razoB uepe3 MOBEPXHOCTh KIETKHU. JlpixaTenbHas
cucrema 4yeynoBeka. JIpIxaTenbHass MOBEPXHOCTh. Perymsums  gpIXaHUS.
JlpIxaTenbHbIC 00BEMBI

[InmeBapurenbHass cucreMa 4enoBeka. OTHensl MHUILEBAPUTEIBHOTO TPAKTA.
[InmeBapurenpHble  Kene3bl.  BHYTpUIIONIOCTHOE M BHYTPHUKIIETOYHOE
MULIEBApEHUE

[TokpoBel U ux mnpousBogHblie. Opransl BbiaeneHus. [louku. CtpoeHue wu
¢byHKunoHupoBaHue HepoHa. OUIbTpAIHs, CEKpels U 0OpaTHOE BCAChIBAaHHE
KaK MEXaHU3MBbI pabO0Thl OpraHoB BbieneHns. OOpa3zoBaHuEe MOYH Y YETIOBEKa

ﬂBI/I}KeHI/IC YyelloBeKa: MbImieuHas cucreMa. CkeleTHBIC MBIIINObBI K HUX pa60Ta.
CTpOCHI/IC Y THUIIBI COeIMHEHUS KOCTEH

TCOpI/IH 3BOIOLMHU. Pa3BuTHE )KM3HU Ha 3emite

OpomonmonHass  teopuss Y. JlapBuna. IIpeanocsuiku  BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTs Y. JlapBuHa.
JIBrokyne cuibl 3Boionuu BUIoB o Y. JlapBuHY (BbICOKass MHTEHCHBHOCTb
pa3sMHOXKEHHSI OpPraHW3MOB, HACJEICTBEHHAs WM3MEHYHBOCTh, OoOppda 3a
CYLIECTBOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).
Odopmnenne cuaTeTHYecKoi Teopun 3Boiroruu (CTD). HeiltrpanbHas Teopwust
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sBomtonu. CoBpeMeHHas HBOJIOIMOHHAs OMOJOrHusi. 3HAYEHHE SBOJIIOLIMOHHOM
Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

[Tomynsmust Kak »ieMeHTapHas eauHuna 3BomoNuH. COBpEeMEHHBIE METObI
OLIEHKM TEHETUYECKOT0 pa3sHOOOpasust M CTPYKTYphl momyssinuid. V3meHeHwe
reHo)oHa MOMYJISIUH KaK 3JIEMEHTapHOE 3BOJIOIMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitaOepra.

OneMeHTapHble (AKTOpBI  (IBIKYIME CHUJIBI) DBOJIOIUK. MyTallMOHHBII
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeild reHoB — chyuvaiiHble
HEHANpaBJIeHHbIE HM3MEHEHUS 4YacToT ajulefiel B momymsiiusx. Oddekt
OCHOBATEIISA. Murpanuu. N3omsanus HOIYJISLIAN: reorpaguydeckas
(mpocTpaHCcTBeHHAas ), OrosoruyecKas (pernpoyKTUBHA ).

EcrecTBennbiii  oTO0op — HampaBisiomuid  Qaxtop dBomonuH.  DopMel
€CTECTBEHHOTO  O0TOOpa: JBWXKYIIMHA, CTAaOWIM3UPYIOMIUNA, Pa3phIBAFOIIHI
(mm3pyntuBHbIi). [TomoBoit oTOOP.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHKPOIBOJIIOIMH.
Bo3HukHOBEHHE — MPHUCIIOCOONEHMI Yy ~ OpraHu3smMoB.  ApoMopho3bl |
uauoamantanuu. [IpuMepsr npucrnocobnaeHuit y opranu3mMoB. OTHOCHTEIBHOCTh
IIPUCIIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kputepum u cTpykrypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpOdBOJIONMH. M3omsamus — ximoueBoi (akrtop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHU1000pa30BaHHUS aJIONATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJUIUIOWIU3ALINS,
ruOpuanzanus). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl HOPMHUPOBAHUST OHOJIOTHYECKOTO pa3HO00pa3usl.

Ponp 3BomONMOHHON OMONOTMU B Pa3palOTKE HAyYHBIX METOJOB COXpaHEHUs
OoropaszHooOpasus. MUKPOIBOJIONUS W KOIBOMIOIHS IMAPA3UTOB U UX XO3SEB.
Mexanu3Mbl OPMUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI
C Hel

Metoapl M3ydeHUs: MakpodBoJoLUMH. [laseoHTONOrHYECKHE METOIbl M3yUYCHHS
sBosonu. [lepexonueie popmbl 1 GritoreHeTHYecKre psabl OPraHU3MOB.
buoreorpaduyeckue Metroabl nzydeHus spontonun. CpaBHenue (Gaopsl U GayHsl
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emin. Buabl-sHIeMuKu u
PEITUKTHI.

DOMOpHUOIOTHYECKHEe U CPaBHUTEIBHO-MOPQPOIOTUYECKHE METOAbl H3YUYEHUS
HBOJIONMH. ['eHeTHUecKne MeXaHU3MBbl 3BOJIIOLIMM OHTOTEHEe3a U MOSBICHHA
HBOJIIOLIMOHHBIX ~ HOBHIECTB. |'OMOJIOTMYHBIE U  AQHAJOTUYHBIE  OPraHbL.
Pynumenrapable  opraHbl W aTaBU3MBL.  MOJIEKYJISIpHO-TEHETHUECKUE,
OMOXMMHMYECKHEe M  MaTeMaTUYeCKWe  METOAbl  W3YYEHHUS  DBOJIOLUU.
I'omonornynsie rerbl. COBpeMEHHBIE METOJbI MOCTPOEHUS (DUIOTCHETHYECKUX
JICPEBBEB.

XPOMOCOMHBIE MyTallUU U IBOJIIOLUS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBmiIa) HBOMIONKUA. HeoOpaTHMOCTh 3BOIIIOIUH.
AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIIOILIUH

HayuHble TUIOTE3Bl MPOUMCXOXKIACHHUS KH3HU Ha 3emiie. AOHWOreHe3 U
nancrepMus. JloHay4YHBIC TIPEICTABICHUS O 3aPOKICHUH KU3HH (KPEAIMOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONMPOBEPIKEHUE OIbITaMU
®. Pemu, JI. Cnammanmanm, JI. Tlactepa. IlpoucxoxkneHue KU3HU |
acTpoOHOIOTHSI.

OcHOBHBIE 3Tanbl HEOPraHWYECKOW 3BomoIMU. [lmanerapHas (reojoruueckas)
IBONIIOLIMS. XUMHUYEcKash HSBOJMIONUSA. AOHOTEHHBI CHHTE3 OpraHMYeCKHX
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BemecTB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OOGpaszoBanue
nosmMepoB U3 MoHoMepoB. KoanepsartHas runoresa A.M. Onapuna, rumnoresa
nepsuyHoro OymboHa JIx. XonnmeitHa, reHermueckas rumore3a . Mémnepa.
Pu6osumsr (T. Yek) um rumoresa «vmmupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHUE NMPOTOKJIETKH.

Hctopus 3emnu u meronbl e€ usydeHus. Mckomaemble OpraHM4eCKHE OCTATKH.
I'eoxponosnorust u e€ Meronsl. OTHOCHUTENIBbHAs U AOCOJIIOTHAS TE€OXPOHOJIOIHUS.
I'eoxpoHoOOrMUecKas 1mKasa: 0HbI, OPbl, IEPUOBI, ITOXH.

HauanbHple dTanbsl opranndeckoi 3Bomonud. I1osiBiIieHHE M 3BOJIIOIUS IEPBBIX
KJIETOK. OBOJIOLUSA MeTabonu3Ma. BO3HUKHOBEHHE TMEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOr MEPBbIX HA 3eMJie COOOIIECTB.
Crpomaronntel. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxaenne 3yKapuoT (CUMOHOTEHEe3). DBOJIOIHMOHHOE IPOUCXOXKICHHE
BHpYcOB. IIponcxokeHne MHOTIOKJIETOUHBIX OpraHu3MoOB. Bo3HHKHOBEHHe
OCHOBHBIX TPYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLMU BBICIIKMX pacTeHUH. OCHOBHBIE apoMOp(O3bI
pacteHui. Bpixon pacrenuii Ha cyunry. IlosBneHume CHOpOBBIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpomcxoxneHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Talbl 3BONIOLMU JKUBOTHOrO Mupa. OcHOBHbIE apoMoOp(oO3bl
KHUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBrie XOoproBbie KUBOTHBIE. JKU3HB B BOJE. DBOJOLHNS O3BOHOYHBIX.
[Tpoucxoxaenne ampubmii 1 pentwinii. [IporcxoxaeHne MICKOMUTAIOMUX H
ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHHe OECO3BOHOYHBIMHM U
II03BOHOYHBIMU KUBOTHBIMH CYIIH.

PazBuTue xu3HM Ha 3eMiie IO 3paM U NepuogaM: apxeu, MpoTepo30i, NaIeo30u,
Me3030M, KaifHO30#. OOmas XapakTepUCTHKa KJIMMaTa W TEOJIOTUYECKUX
nporeccoB. [losBieHne 1 paciBeT XapaKTEPHbIX OPraHU3MOB. YTe00pa3oBaHHeE:
€ro YCIIOBHSI U BIMSHUE HA Ta30BbI COCTAaB aTMOC(EPHI.

MaccoBble BBIMUPAaHHS — OJKOJOTHYECKHE KPHU3UCHl mpouuioro. [Ipuuunsl n
CJIEICTBUSL MAaccCOBBIX BbIMHpaHUil. COBPEMEHHBIN 3KOJOTMYECKUI KPU3UC, €0
0COOCHHOCTH

Paznenst w 3amaum anTpomosiorun. Metonbl aHtpornonorud. CTaHOBIEHUE
MpEeACTaBICHUHN O MPOUCXOKACHUH UyeoBeka. COBpeMEHHbIE HAYUHbIE TEOPUH.
CxoxncTBO 4yenmoBeka C KUBOTHBIMH. (CHCTEMAaTHYECKOE NOJIOKEHHE 4YEJIOBEKa.
CBuzerenbcTBa  CXOJCTBAa  4YEJIOBEKAa C  KUBOTHBIMH:  CPAaBHHUTEIbHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBegeH4Yeckue. OTauYMs 4ellOoBeKa OT JKUBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JIBrkymme cuibl ((pakTopbl) aHTPOIOTeHe3a: OWOJIOTHYECKHE, COIHAJIbHBIC.
CooTHolIeHrEe OMOTOTHYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIUU aHTPOMNOreHe3a. ABCTPATIONUTEKU — IBYHOTHE MPEAKHU JIIOACH.
UYenoBek  yMmelnbld, II€pBbIE  M3TOTOBJICHUS  Opyaud  Tpyna. Yenosek
MPSMOXOJSAIIIMKA U TIEPBBIA BBIXOA JoACH 3a mpenensl Adpuku. YemnoBek
reiiaensO0eprckuii — oOLIMil MpeoK HeaHAEePTATbCKOTO YelloBeKa M YelloBeKa
pasymHoro. YenoBek HeaHIEPTaTbCKUW KaK BUJ JIIOACH XOJIOJHOTO KIMMATa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeneaamMu AQpuKH.

DOBOIIOLUST COBPEMEHHOTO 4YenoBeKa. EcTecTBeHHBIH OTOOp B HOMYJSIHUIX
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yenoBeka. MyTanMoHHBINH mporiecc W noiaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3PQPeKT 0OCHOBATENSD B MOMYJISAIMIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckne pacel. Ilonstue o pace. bonpmme pacel:  eBporneougHas
(eBpasuiickasi), aBCTpajO-HErpouJHAas  (SKBAaTOpUaJbHAsA),  MOHTOJIOUAHAS
(a3maTcko-aMepHuKaHCKas). Bpemss u myTu pacceieHHsl 4YeloBeKa IO IUIaHEeTe.
EnunctBo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.
[TpucnocoOaeHHOCTh 4YesoBEeKa K pa3HbIM YCIOBHSAM OKpPYXAloIled Cpessl.
Bnusiaue reorpaduyeckoit cpensl u o Apeiida TeHOB Ha MOpP(OJIOTHIO H
(bu3HONOTHIO YeIoBeKa

DKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTHU

Paszpnensl u 3agaun sxosioruu. CBA3b HKOJIOTUU C IPYTUMH HAYKaMHU.

Metoner skosnoruu. lloneBeie HaOMIOAEHUS. OKCHEPUMEHTHI B  JKOJOTHU:
MpPUPOJIHbIE U JiabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHHUTOPHHT
OKpYKAIOIIEH CPeJibl: TOKATbHBIN, pETMOHANBHBIN U TI00ATBHBIH

Okosorndyeckue (GaxTopbl M 3aKOHOMEpHOCTH uX JeictBus. Knaccuduxanms
AKOJIOTHYECKUX (PAKTOpOB: aOMOTHUYECKHE, OHOTHYECKHE, AaHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JIE€HCTBHS dSKolorndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIuOux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTE€HOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue (axtopsl. CBeT Kak 3Kkosiornyeckuil gaxrtop. [eficTBue paszHbix
YY4acTKOB COJIHEYHOTO CIIEKTpPa HAa OPraHU3Mbl. OKOJOTHYECKUE TIPYyIIIbI
pacTeHMii U >KMBOTHBIX IO OTHOIIEHMIO K cBeTy. CuUrHajgpHas pojib CBETA.
doTtonepuoanusm.

Temneparypa kak »3kosornyeckuil ¢akrop. [leiictBue TtemmepaTypsl Ha
opranu3msl. [IoMKMIOTEPMHBIE 1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojorndeckuil ¢axtop. Ilpucnocobnenuss pacteHuit K
MoJJIep>KaHnio BOAHOTO Oarnanca. Knaccudukaiys pacTeHHI MO OTHOIICHHIO K
BoJie. [Ipucnocobaenus )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIlHAsA, IOYBEHHAas,
rnyOMHHAs  MOJANOYBEHHAsA, BHYTpUOpraHu3MeHHas. (DPU3MKO-XUMHYECKHUE
OCOOCHHOCTH Cpell oOuTaHusA OpraHu3MoB. IIpucnocobieHusi opraHu3MoB K
KU3HU B pa3HbIX CPENaAX.

buonoruueckue putmbl. Buentnue u BHyTpeHHHE pUTMbL. CyTOUHBIE M TOJIUYHbBIE
putMmbl. [IpucrnocoOIeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM YCIOBUM
KU3HU.

Kuznennsie Gopmbl opranu3moB. [lonstue o xusHeHHOU (opme. KuzHeHHbIE
(GbopMbI pacTeHUil: AepeBbs, KyCTapHUKH, KYyCTapHUYKH, MHOTOJIETHUE TpPAaBbI,
OJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: T'HMIPOOMOHTHI, TEOOHOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnyeckue QaxTopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHI: KOHKYpPEHLUS,
XHUIHUYECTBO, cuMOMO03 U ero ¢opwmel. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHpaHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3aUMOJEICTBUS  (Tonmuueckue, (opuueckue, ¢abpuyeckue). 3HAUEHUE
OMOTMYECKMX B3aUMOJEHCTBMMA [UIl CYIIECTBOBAaHUS OPTraHU3MOB B Cpefe
oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKITIOUECHHUS

DKOJIOTHYECKHE XapaKTEPUCTUKU TOMyssinuu. llomynsmust kak Ounoiiorudeckas
cucrema. Posib HEOTHOPOJIHOCTH Cpelibl, PU3MUECKUX OaphepoB U OCOOCHHOCTEN
Ouosloruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPBI TOMYJISIIHIA.
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OcCHOBHBIE TMOKa3aTeNW MOMYJALHUUA: YHUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas M
II0JIOBAast CTPYKTypa, pOXKIAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLusl.

Okosorudeckas CTpykrypa nomyisnuu. OILeHKa YHCICHHOCTH IOIYJIALNN.
JluHaMyKa nomyJsiiuy U €€ peryJisinus. bUoTH4eCKui MOTEHIMan NOMYJISLHUH.
MognenupoBanue OUHAMMKM —nomyiasuud. KpuBele pocTa  4HMCIEHHOCTH
nonyisiuuu. Kpusble BbDKMBaHMS. Perynsiuus 4uMCIEHHOCTH MOMYJISIUUI: poJib
(GakTopoB, 3aBUCALIMX M HE 3aBUCSIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJOB (I- u K-ctparerun).

ITonatue 00 »5Kojmormueckoil Hume BuAa. MectooOutanue. MHoromepHas
Mozenb sKkonormdeckod Humu Jx.M. XatunmHcoHa. Pazmepbl 3KOIOrHyeckon
Humy. [ToTreHnnanpHas U pean30BaHHAs HUILIH.

Bun kak cucrema mnonynsuui. Apeanbl BUIOB. Buasl M UX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WU  MHUIpalMi  >KMBOTHBIX.
buonoruueckue nHBa3uM Yy>KEPOJHBIX BUI0B

CoobmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBs3u MexIy
opraHu3MamMu B OHOIlEHO3e. DJKOCHCTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHM3MOB B JKOCHUCTEME: IPOAYLEHTHI,
KOHCYMEHTBI, pelyleHThl. Tpodudeckue ypoBHU. Tpoduyeckue Lenu U CEeTH.
Abuortnueckue 010ku sKocucteM. [1ouBbI M Wbl B 3KocucTeMax. KpyroBopot
BEILIECTB U ITOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeNM 3KOCHCTEMBI. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPAMHU/JIBI YUCEN, OOMACCHI U DHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. IlepBuunblie n
BTOPUYHBIE CYKIIECCMM W WX MPUYHUHBL. AHTPONOIE€HHBbIE BO3IACHCTBHUS Ha
cykueccuu. Knmmmakcnoe coobmiectBo. bropasnoobpasue u moiHota KpyroBopoTa
BEIIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

IIpuponHble 3KOCHCTEMBL. AHTPONOTEHHBIE HKOCHCTEMBI. ATpPOIKOCHCTEMA.
ArpoueHo3. Paznuunst Mex1y aHTpOITOT€HHBIMU U TPUPOJIHBIMHU 3KOCUCTEMAMU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oponckas diaopa u
¢dayna. CuHaHTpOonu3alus TopoAcKoil payHsl. buonornueckoe U X03siiiCTBEHHOE
3HAYEHUE arpo’3KOCUCTEM M YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aMMOJIEHCTBUI OPIraHU3MOB B 3KOCHCTEMAX.

[Iepenoc 3HEpruM U BELIECTB MEXKIY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYMBOCTh
OpraHU3MOB, TMOMYJISUMHA H OSKOCHCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPONIOTEHHBIX BO3CUCTBUI

buochepa — oOmemnanerapHas oOonodka 3eMiu, TA€ CYIIECTBYeT WU
cymecTtBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Oumocdepe. OOGnactu
6uocdeps u e€ cocras. Kupoe BerecTBo 6Mochepbl U ero (PyHKIUH.
3aKOHOMEPHOCTH cyllecTBoBaHUs Onocheprl. OcobeHHOCTH Ouocdepsl Kak
rno0anbHOM  sKocucTeMbl.  Jl[MHamMuuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemectTB W OHOTCOXMMHUYECKHE MHKIBI (yrjieponaa, as3oTa).
PurmuuHOCTS siBICHMIA B OHochepe.

3oHanbHOCTh Onocdepsl. [lonstrue o 6rome. OCHOBHBIE OMOMBI CyIIU: TYHIPA,
XBOIHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIHMCTBCHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTBIHW, TPOIMYECKHE JIeca, BBICOKOTOPhs. Kimmar, pacTUTENbHBIH W
’KMUBOTHBIA MUP OMOMOB CYIIIH.

CrtpykTypa u (QYHKIHS KXUBBIX CHCTEM, OIIEHKAa MX PECypCHOrO NOTEHIHAlIa U
ouocdepHbIX QyHKIHI

DKoslornyeckue Kpu3uchl M UX NMpUUMHBL. Bo3nelicTBue yenoBeka Ha duocdepy.



3arpsi3sHeHUEe BO3IYIIHOU cpebl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbl.
Oxpana BOAHBIX pecypcoB. Pa3pymienne nmouBel. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenne kimMara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W >KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIC NMPUHIMUIBI OXPaHbl MPUPOIBI.
Kpacupie kaurn. Ocobo oxpansiemble npupoansie Ttepputopun (OOIIT).
Boranuueckue caibl ¥ 300JI0TMYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOTO pA3BUTHUS YEJIOBEUECTBA W MPHUPOBI.
PanmonaneHoe  NpUpPOJONOIB30BAHUE U COXpPAaHEHHE  OMOJIOIMUYECKOIo
pazHooOpaszus 3eMiun



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* buonorus. buonmornueckue cucremsl u mporecchl; 10 kiace. yriayOaeHHOe

obyuenue Tepemon A.B., [Terpocosa P.A. O0miecTBO ¢ orpaHUYCHHOI
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






