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MNOACHUTEJIbHAA 3AIIMCKA

[Iporpamma no yyeb6HoMy npeameTty "buosiorus” (gasnee - 61M0J0TUsA) HA
YypPOBHE CpeJlHEro o006uiero 06pa3oBaHMS pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «06 o6pa3oBaHUU B
Poccuiickont ®enepauun», ProC COO, KoHnenuuu npenojiaBaHus yuedbHOTo
npeaMeta «buoJsioruss» W OCHOBHBIX MOJIOKEHUH deaepalbHOM paboyew
nporpaMMbl BOCIUTAHHS.

Y4e6HbIU IpeaMeT «buosorua» yrayoéHHOro ypoBHda usydyenus (10-11
KJacChbl) SIBJASeTCd OJHUM W3 KOMIIOHEHTOB MNpeJMeTHOM 06J1acTH
«EcTecTBeHHO-Hay4dHble mnpeaMeTbl». CorsacHo mnoJsoxeHusm @OI'OC COO
npodusbHble y4yeOHble MpeaAMEeThbl, M3ydyaeMble Ha YIJyOJIEHHOM YypOBHE,
ABJIAIOTCA cnocoboM auddepeHUAIUUA OOYyUYeHHUSI HAa YPOBHE CpeJHETO
o61ero o6pa3oBaHUsI M MPHU3BAHbI 00€CNEYUTb NMPEEMCTBEHHOCTb MEXAY
OCHOBHBIM OOIIMM, CpPeJHHUM OOLIUM, CpeAHUM MpodecCUOHANbHbIM U
BBICIIIMUM 06pa3oBaHUeM. B To ke BpeMsl KaXK/[bli U3 3TUX Y4eOHbIX MPeMETOB
JIOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pellleHre 06pa3oBaTe/bHbIX,
BOCIHTATEJNbHbIX W Pa3dBUBAKIIMX 33/lay, CBSI3aHHBIX ¢ nNpodopueHTalMen
00y4yarwIIuxcd MU CTHMYJMPOBAaHHEM WHTepeca K KOHKPeTHOW 006J1acTH
HAy4YHOrO 3HaHHUf, CBA3AHHOTO C OHWOJIOTMEH, MeJULUHOM, 3KOJIOTHUEH,
NICUXO0JIOTUEH, CIOPTOM UJIK BOEHHBIM /I€JI0M.

[IporpaMmma no yye6HoMy npeaMeTy "buosiorusa” 1aéT npejcTaBJeHUE O
L|eJIM U 33/la4ax M3y4yeHUs ydyeoHoro npeameta «bruosiorusa» Ha yriayo6JaéHHOM
YpPOBHe, ompeJensieT o006s3aTeJbHOe (MHBAapUaHTHOeE) MpeJMETHOE
coZiep>KaHue, ero CTPyKTYpUpPOBaHUe M0 paszesiaM U TeMaM, paclpejiesieHue
0 KJlaccaM, peKOMeHAyeT TMOoC/JAe[0BaTeJbHOCTb MW3y4YeHUsA Y4eOHOro
MaTepHasia C yY46TOM MeXNpPeAMETHbBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKHU
y4ebHOro npoliiecca, BO3pacTHbIX 0COOeHHOCTel oby4Jaroiuxcs. B nporpamme
no OWOJIOTMUM peasM30BaH NPUHIUI MNPEEeMCTBEHHOCTU C H3YyYEHUEM
6M0JIOTUM Ha YpPOBHE OCHOBHOI'O 06Iero o6pa3oBaHUs, 6Jiarojlaps 4emy
NpOCMaTpPUBAETCAd  HANpaBJEHHOCTb  Ha  NoOCJHeAylollee  pa3BUTUE
OM0JIOTUYECKUX 3HAHUU, OpUEHTUPOBAaHHBIX HA GOPMUPOBAHUE ECTECTBEHHO-
HAy4YHOr0 MHUPOBO33pEHHS, IKOJIOTMYECKOTO MbILJIEHUS, TPeACTaBJIEHUN O
3/IOpOBOM 00Opa3e >KU3HHW, Ha BOCHUTAHUE OEPEKHOrO0 OTHOIIEHUS K
OKpY>Kawliel NpupoaHOH cpejie. B mporpamMMe 1o 61M0J1oruu Tak»ke NoKasaHbl
BO3MOXXHOCTH y4eOHOro npeaMera «buosiorusi» B peaqusanuy TpeGOBaHUHN
®I'oC COO k nyIaHUPYyEMBIM JIMYHOCTHBIM, MeTaNpeIMETHBIM U IpeAMETHBIM
pe3yJsibTaTaM o06y4yeHHSI U B (QOPMHPOBAHHM OCHOBHBIX BHJOB Yy4ebOHO-
NO3HABaTEJIbHOU JesITEJIbHOCTU OOYyYaloLUXCS MO OCBOEHHUIO COJEPXKAHUS
6M0JI0TMYeCKOTr0 06pa30BaHUs Ha YPOBHe Cpe/IHEro 0611ero o6pa3oBaHUsl.



Y4e6HBIM mpeaMeT «buosiorMs» Ha yYpOBHE CpeAHero Oo6IIero
00pa3oBaHMUs 3aBepliaeT OMHOJIOTHYECKOe o00Opa3oBaHHMe B IIKOJie U
OpPHEHTUPOBAH Ha paclIUpeHUe U yIaybJieHre 3HaHUH 00y4YaloIuXCs 0 )KUBOU
Npupo/Jie, 0OCHOBAaX MOJIEKYJIIPHOM U KJIETOYHOW OHMOJIOTUH, 3MOPHUOJIOTUU U
OU0JIOTUU PAa3BUTHS, TeHETUKH, CeJIEKIMU, OUOTEXHOJIOTUH, IBOJIIOIMOHHOTO
y4YeHHS U 3KOJIOTHHU.

N3yyeHue ydyebHoro npejgmera «buosiorus» Ha yryy6JeHHOM ypOBHe
OpPHEHTUPOBAHO Ha NMOArOTOBKY 00YUYaIOIIMXCS K NOCJAEeAYIOIEMY OJYYEHUIO
O6uoJIoTMYeCKOTO 06pa3oBaHMsT B By3ax M OpraHu3alusax CpeJHero
npodeccuoHa/sibHOTO 06pa3oBaHusA. OCHOBY ero cojiepKaHUsi COCTaBJISIET
cucteMa  OWOJIOTUYECKUX  3HAHWUM, TMOJYYEHHbIX TPU  U3YYEHUHU
00y4YaIOIMMUCS COOTBETCTBYIOIIUX CUCTEMATHUYECKHUX Pa3/leJIoB OMOJIOTUM Ha
YypOBHE OCHOBHOro 006lero o6pa3oBanus, B 10-11 ksaccax 3TH 3HaHUA
NoJIy4aroT pa3BuTHe. Tak, pacliMpeHbl U Yray6saeHbl 6M0JIOTUYeCKHe 3HAHUS
0 pacTeHMsX, )KMBOTHbIX, FpUbaX, OAKTEPHUSAX, OpraHU3Me 4YesJ0BeKa, 06IIUX
3aKOHOMEPHOCTSIX J>KWM3HHU, [IONMOJHHUTEJbHO BKJIIOYEHbI OUOJIOTUYECKUE
CBeJleHUsI TPUKJIAJHOTO M TOUCKOBOTO XapaKTepa, KOTOpble MOXHO
UCIOJb30BaTh KaK OPUEHTHUPHI [Jf NOCAeAyHllero Bbl6opa NpoQdeccuu.
Bo3MoXKHa Take UHTerpanus 6M0oJIOrH4ecKMx 3HaHUM C COOTBETCTBYIOLUMHU
3HAaHUAMH, MOJyYeHHBIMU O00y4aroLUMUCA NPU U3y4YeHUU (PU3UKHU, XUMMUH,
reorpapuu U MaTEMATUKH.

CTpyKTypa nporpaMmbl o y4yebHoMy npeaMmeTy "buosiorusa” oTpakaeT
CUCTEMHO-YPOBHEBBIA U 3BOJIIOIMOHHBIN NOJAXO0Abl K U3YYEHUIO OMOJIOTHH.
CorylacHO UM, M3y4alOTCsd CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIe AJis
KUBBIX CHCTEM pa3HOrO ypPOBHS OpraHU3allM{, 3BOJIIOLHUK OPraHUYECKOTO
MHpa Ha 3eMJie, COXpaHEHUs OMOJIOTUYECKOT0 pa3HO0Opa3ud miaaHeTsl. B 10
KJacce U3y4arwTCAd OCHOBBI MOJIEKYJSPHOW U KJIETOYHOM OHOJIOTHUH,
3MOpPUOJIOTUH U OMOJIOTUH PAa3BUTHUS, TEHETUKHU U CeJIeKI[UH, OMOTEXHOJO0TUU
U CUHTETHUYECKOW OHOJIOTHUM, aKTyaJM3UPYIOTCSA 3HAHUS O0OYy4arolUXCca MO0
60TaHHKe, 300JI0TUH, aHATOMUH, GU3HOJIOTUH YeJI0BEKA.

Y4yebHblld mnpeaMeT «buosiorusi» NpuU3BaH 00ecneYyuTb OCBOEHUE
00y4YarIMMHUCSI OUOJIOTUYECKUX TEOPUW M 3aKOHOB, WUJEeH, MPUHLUIIOB M
NpaBuJ, JieXKalldX B OCHOBE COBPEMEHHOU €CTEeCTBEHHO-HAYYHOW KapTHUHBI
MHUpa, 3HAHUK O CTPOEHHWHM, MHOT000Opa3uMU M OCOOEHHOCTSX KJETKH,
OpraHvMsMa, NomyJs 1y, 6UOLEH03a, IKOCUCTEMBI, O BbIJAKIIMXCA HAYYHbIX
JIOCTXKEHUSIX, COBPEMEHHBbIX HCCJIEJOBAaHUAX B OHWOJIOTUH, NPUKJIAJHBIX
acrnekTax 6MoJIoTUYeCKUX 3HaHUM. [/ pa3BUTHUSA U MO/ AEPXKAaHUS UHTEpeca
oOy4JawIMUXCd K OHOJIOTMM Hapsly CO 3HAUYUTEJbHbIM O00BbEMOM
TEOPETUYECKOTO MaTepuasia B COJIEP)KAaHUU MPOrpaMMbl MO OUOJIOTUU



NpelyCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJIEHUS U PA3BUTUS TOU WU
MHOM 06/1aCcTU 6GMOJIOTHH, BKJIAJJOM OTE€YEeCTBEHHBIX U 3apyOEXKHbIX YUEHBIX B
pellleHrEe BaXKHEUIIUX OUOJIOTUYECKUX U 9KOJIOTUUECKUX TPOOIEM.

[lenb wW3ydyeHus ydyebHoro mnpeamera «buosiorusi» Ha yray6JéHHOM
YypOBHE - OBJIaJleHHWe O0O0y4yamU[UMUCA 3HAHUSAMHU O CTPYKTYpHO-
OYHKIMOHAJLHOW  OpraHu3alyd JKUBbIX CHCTEM pa3HOTO paHra H
npuobpeTeHMe yMEHUM MCNOJIb30BaTh 3TU 3HaHUSA B (GOPMUPOBAHUU
MHTepeca K OIpeJesIEHHOW 00J1acTM NpoPecCUOHAJNbHOM [lesTeJIbHOCTH,
CBSI3aHHOW C OWoJIOTHEN, WJM K BbIOOPY Yy4yeOHOro 3aBeJleHUsT JJis
NpoJIo/KeHHUs1 6U0JIOrMYeCKOTro 06pa30BaHUs.

JlocT>keHUe 1leJM U3ydyeHUs ydebHoro mnpeamera «buosiorusi» Ha
yIray6JIEHHOM YPOBHE 06ecliedrBaeTCs pellleHueM CIeAyIoIuX 3aau:

OCBOEHMEe O00y4YalIUMHUCd CUCTeMbl OHOJIOTUYECKUX 3HAHUH: 00
OCHOBHBIX OHOJIOTUYECKHUX TeOpHUsX, KOHIeNIUsAX, TUMOoTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U MpaBUJiaX, COCTABJSIONIMX COBPEMEHHYI €CTEeCTBEHHO-
HAy4YHYI0 KapTHHY MHpPaA; O CTPOEHHH, MHOroo6pa3vd U OCOOEHHOCTSIX
OUO0JIOTUYECKUX CUCTeM (KJeTKa, OpraHu3M, MONyJsiius, BUJ, OHOreolleHo3,
o6uocdepa); 0 BbIAAIOIIMXCA OTKPBITUSAX U COBPEMEHHBIX MCCJIEIOBAaHUSX B
OUOJIOTHY;

O03HAaKOMJIEHHE 00y4aroluXcs ¢ METOJaMM MMO3HAHHUSA XUBOU NPUPO/IbI:
MCCAe0BaTeJbCKUMU MeTOJaMU OHOJIOTUYEeCKMX HayK (MOJIEKYJIIPHOW H
KJIETOYHON OHOJIOTUH, 3MOPHOJIOTUM M OMOJIOTHUM PA3BUTHUS, FT€HETUKU U
ceJIeKIIMM, OMOTEXHOJIOTUM M CHUHTETHUYEeCKOU OHOJIOTHUH, MaJeOHTOJIOTHH,
3KOJIOTUH); METOJlaMH CaMOCTOSITEJIbHOTO MpPOBeJEeHUs OHOJIOTHUUYECKUX
HCCAel0BaHUM B JlabopaTopud M B mpupoje (HabJwJeHUE, U3MepPeHUE,
3KCNePUMEHT, MO/JleJIMPOBaHUE);

OBJIaZleHUE OOYy4YarIMMHUCSA YMEHHUSIMU: CAaMOCTOSTEJbHO HaXOJUTh,
aHaJIM3UPOBAaTb U  HCIOJIb30BaThb  OHOJIOTUYECKYHD  WH(OpPMaIUIO;
[10JIb30BaThCA OUOJIOTUYECKOU TEPMHUHOJIOTUEN U CUMBOJIUKOU;
yCTaHaBJWBaTb CBA3b MeXJy pa3BUTHEM OWOJIOTUM M COLIMAJIbHO-
3KOHOMHUYECKMMU UM  3JKOJIOTUYECKUMH TMpobJieMaMH  4YeJ0BeuyecTBa;
OlLlEHUBATb IMOCJAEACTBUS CBOeH [JeATeJIbHOCTM MO OTHOUIEHUK K
OKpy»Kalolllell MpUpPOAHON cpeje, COOCTBEHHOMY 3JJ0pOBbI0 M 3/10POBbIO
OKpY>KaloIlMX JII0Jied; 000CHOBBIBAaTb M COOJIIOJATh Mepbl NMPOPUIAKTUKHU
MHPEKIUOHHbIX 3aboJieBaHUW, TMpaBuJa I[OBeAeHUS B IpUPOJEe U
obecrieyeHus1  06e30IIaCHOCTH  COOCTBEHHOM  JKM3HeJedaATeJIbHOCTH B
ype3BblYalWHbIX CHUTyallMsIX MNPUPOJAHOTO U TEXHOTEHHOTO XapaKTepa;
XapaKTepU30BaTb COBpeMeHHbIe HayuHble OTKPBITHS B 06J1aCTU OHMOJIOTUY;



pasBUTHE y O0O0y4YamUUXCS HHTENJIEKTyaJbHbIX U TBOPYECKUX
CIIOCOOHOCTEN B IMpoliecce 3HAKOMCTBA C BbIJAIOUUMUCS OTKPBITUSAMH M
COBpPEMEHHBIMU MCCJIE[JOBAHUSIMU B OMOJIOTHH, pelllaeMbIMU €10 MPo6JieMaMH,
MeTOo/10JI0THeHN OMOJIOTUYECKOTO HccaeloBaHus, NPOBE/IEHUS
3KCIEpUMEHTAJIbHbIX MCCJIEeJJOBAaHUN, pellleHrus OUOJIOTUYECKHUX 3ajad,
MO/JIeJIMPOBAHUS 6GUOJIOTUYECKUX 00’ bEKTOB U MPOIECCOB;

BOCIIMTaHUE Y O0Oy4amwUUXCS I[€eHHOCTHOIO OTHOIIEHUS K »XUBOU
NPUPO/IE B 11€JIOM U K OT/IeJIbHbIM €€ 00'beKTaM U siBJIeHUsIM; GOpMUpPOBaAHUE
3K0JIOTUYeCKOH, reHETUYeCKOM I'PaMOTHOCTH, 0011[ell KyJIbTypbl NIOBEJ€HUS B
NpUpPO/ie; UHTErpaIUX eCTECTBEHHO-HAayYHbIX 3HAHUH;

npuobpeTeHrMe OOYyYAIOIMMHUCS KOMIIETEHTHOCTU B palMOHAJbHOM
NPUPO/I0N0JIb30BaHUU (COO/I0/IeHe TPABUJI IOBEJEHUS B IPUPO/IE, OXPAHbI
BU/IOB, 3KOCUCTeM, OHOcChepbl), COXpaHEHUM COOCTBEHHOTO 3J0POBbS M
3/I0POBbS  OKpYKalwIIUxXx Jioged (cobsofeHuss Mep NOpoPUIaKTUKU
3abosieBaHUM, oOecrneyeHUe  06e30MaCHOCTH  JKM3HeJlesITeJIbHOCTU B
Yype3BblYaWHbIX CHUTyallMsIX NPUPOJHOr0 U TEXHOTeHHOro XapaKTepa) Ha
OCHOBE UCIO0JIb30BaHUs OHUOJIOTUYECKUX 3HAHUU U YMEHUW B NMOBCEJHEBHOU
KU3HU;

COo3JlaHhe YCJAOBHM [iJI1 OCO3HAaHHOrO BbIOOpa O0O0y4YaKIIMMHUCA
MHJUBU/YaJIbHOM  00pa3oBaTeJIbHOM  TPAeKTOpPUHM, CHOCOOCTBYHOUIEH
nocjeAymwlueMy NpopecCHOHaJIbHOMY CaMOOIpe/ieJIeHUI0, B COOTBETCTBUU C
MH/JUBU/YaJIbHBIMU UHTEPECAMU U NOTPEOHOCTSAAMU PETUOHA.

Ob6uiee YMCJIO 4YacoB, OTBEeJEHHBIX Ha UW3yyeHHe OHUOJIOTUM Ha
yIrJy0JIEHHOM YpOBHEe CpeJHero o6ljero obpasoBaHus cocTaBjasger B 10
ksacce - 102 yaca (3 yaca B HeZies110).

OT6op oOpraHu3ayUoOHHbIX (GOPM, METOJLOB U CPEACTB O0OO0y4YeHUs
OMOJIOTUU OCYLIECTBJSAETCA C YYETOM CHeqUPUKU €ero CcoJepKaHusi |
HallpaBJIEHHOCTHM Ha MpPOJOJ/PKEHHe OHOJIOTUYeCKOro 00pa3oBaHUS B
OpraHu3salnuysax cpeiHero npodpecCMoHaIbHOTrO U BhICLIETO 0Opa30BaHMUS.

O6s3aTeJIbHbIM YCJOBUEM NPU OOyYEeHHUM OHOJIOTUM Ha yrJjyb6JEHHOM
YPOBHE SIBJISIETCS MPOBeAEeHWE J1TabOpaTOPHBIX U MPaKTUYeCKUX paboT. Takxke
ydyacThe O00y4yalllUMxcd B  BbINOJHEHUHM TMPOEKTHbIX U  y4eOHO-
MCCJIeJ0BATEJbCKUX PabOT, TeEMaTHUKAa KOTOPBIX ONpesesieTcs YYUTeNeM Ha
OCHOBE MMEIIIUXCA MaTepUaJbHO-TEXHUYECKUX PEeCypCcoB M MECTHBIX
NPUPOAHBIX YCJIOBUM.



COAEPKAHHUE OBYYEHHUA
10 KJIACC

CoJZiep>kaHre NpOrpaMMBbl, BblieJIEHHOE KYpCUBOM, HEe BXOJIUT B IPOBEPKY
rocyZapCTBeHHOM UTOroBou artectauuu (I'MA).

Tema 1. Buosiorus Kak Hayka

CoBpeMeHHass 0OuoJioTHSl - KOMIJIEKCHasA Hayka. KpaTkasg uctopus
pa3BUTHUSA OUOJIOTUU. BUoJlorTUYeCKrMe HAayKW U M3ydYaeMble UMHU MPOOJIEMBI.
dyHlaMeHTa/IbHbIE, TPUKJIAJHblE U MOWCKOBbIE HAay4YHble HUCCAEeJOBaHUS B
OMOJIOTUH.

3HayeHUe OHOJIOTUM B (POPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHbI Mupa. [Ipodeccuu, cBa3aHHbIe C OMOJIOrTMed. 3HAaYeHUEe
OMOJIOTUM B MPAKTHUYECKOU JeATeJbHOCTH 4YesJ0BeKa: MeJUIUHE, CEJIbCKOM
X03SUCTBE, IPOMBIILJIEHHOCTH, OXpaHe MPUPO/IbI.

JdeMoHcTpauuu

[TopTpeTtsl: ApuctoTenb, Teodppacr, K. Jlunnen, XK. b. Jlamapk, Y. JlapBuH,
Y. T'apBen, I'. Mengeap, B. Y. Bepuaackup, U. I1. IlaBsios, U. U. Meunukos, H. H.
BaBuuios, H. B. TumodeeB-Pecosckuii, [Ik. YotcoH, @. Kpuk, Jl. K. benses.

Tabsuuel U cxembl: «CBSA3b OMOJIOTUX C APYTUMH HayKaMu», «CucteMa
OMOJIOTUYECKUX HAYK».

Tema 2. ’)KuBble cUCTeMbI U UX U3y4YEeHH e

’KuBnble cucTeMbl Kak NnpeaMeT M3ydeHUsA 6M010TrMU. CBOMCTBA KUBbBIX
CUCTEM: €JUHCTBO XUMHYECKOrO COCTaBa, AUCKPETHOCTb M LIEJIOCTHOCTD,
CJIOX)KHOCTD Y YIIOPAZLO0YEHHOCTb CTPYKTYPbl, OTKPBITOCTh, CAMOOPraHu3aL s,
CaMOBOCIIpOU3Be/ieHUe, Pa3/pa>XUMOCTb, ©3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHu3anyy >KUBBIX CUCTEM: MOJIEKYJSAPHBIM, KJIETOYHBIU,
TKaHEeBbI, OpPTraHM3MEHHbIH, MONYJALUOHHO-BUAOBOM, 3KOCHUCTEMHBIN
(6uoreoneHoTU4Yeckuii), 6uochepHbId. [Iporecchl, IPoUCXoAsAlIHE B KHUBBIX
cuctemax. OCHOBHbIe MPU3HAKU KUBOTO. KM3Hb Kak popMa CylleCTBOBAaHUS
MaTepuu. Hayky, wu3sydawujye >KUBble CUCTeMbl Ha pa3HbIX YPOBHSAX
OpraHu3alvHu.

M3ydeHue )KUBbIX cucTeM. MeTo/ bl OMOJIOTUYECKOW HayKU. HabuitoeHue,
M3MepeHue, 3KCIepUMEHT, CUCTeMaTu3alus, MeTaaHaaus. IloHATHe o
3aBUCMMOW M HE3aBUCHMOW NepeMeHHOM. [lslaHupoBaHME 3KCIEpHUMEHTA.
[lToctaHoBKka ¥ npoBepka rumnoTe3. HysieBas runortesa. [loHATHE BLIOOPKHU U €€
JlOCTOBEpHOCTb. Pazbpoc B 61o10ruiecKUX AaHHbIX. OlleHKa J0CTOBEPHOCTHU
NOJIYYEeHHbIX pe3yJIbTaToB. [Ipr4rHBI VCKaXXeHHUA pe3yJibTaTOB
3KcnepuMeHTa. [loHATHE CTaTUCTUYECKOTO TeCTa.



JAeMoHcTpauuu

Tabaunbl u cxembl: «OCHOBHbIE NMPHU3HAKU KU3HU», «Bbrosiornyeckue
cucteMbl», «CBOWCTBAa XWUBOM MaTepyUu», «YPOBHU OpraHU3allMM KUBOU
npupojbl», «CTpoeHue KUBOTHOM KJIEeTKU», «TKaHU YXUBOTHbIX», «CUCTEMBI
OpraHOB YeJIOBeYeCKOro opraHnuaMa», «kbruoreouenos», «buochepa», «MeTo bl
V3Y4YEeHHUS )KUBOU MIPUPObI».

O6opyanoBaHUe: JabopaTOpHOe O000pyJOoBaHHWEe [Jii TPOBEJEHUSA
Ha0JII0/JeHU W, U3MEPEHUH, IKCIIEPUMEHTOB.

[IpakTyeckasa pao6ora «lcmosb3oBaHMe pas3/IUYHBIX METOJOB IpHU
VM3Y4YE€HUHU KUBBIX CUCTEM.

Tema 3. Buosiorus KJ1eTku

Knetka - cTpykTypHO-QYHKLUMOHaJbHAs eAyHULA XuUBoro. Mcropusa
OTKpbITUA KiaeTKU. PaboTrbl P. 'yka, A. JleBenryka. Knetounasa teopus (T.
IlIBanH, M. Illlnenpen, P. BupxoB). OcHOBHble MOJIOKEHUS COBPEMEHHOM
KJIETOYHOH TEOpHUH.

MeToabl MOJIEKYJSIDHOM M KJIETOYHOM OHOJIOTMUU: MHUKPOCKOIHUS,
XxpoMaTorpadus, asiekTpodopes, METO/, MeyYyeHbIX aTOMOB,
nAuddepeHMalbHOE LEHTPUPYTMpOBaHUE, KyJbTUBUPOBAaHUE KJIETOK.
HU3yyeHue  @Pukcupo8aHHbIX  KjaemoK.  IJJIeKTPOHHAash  MHMKPOCKOMHS.
KoHgokanvbHasa mukpockonusi. BumasibHoe (npujxcu3HeHHoe) usyyeHue KJAemok.

JAeMoHcTpauuu

[TopTpertnl: P. I'yk, A. JleBeHnryk, T. lliBanH, M. lllnenaeH, P. Bupxos, K. M.
bap.

Tabaunbl U cxeMbl: «CBETOBOM MHUKPOCKOM», «3IJIEKTPOHHBIN
MUKPOCKOI», «IcTOpUSA pa3BUTHUA METOJ0B MUKPOCKOIIUU».

O6opyaoBaHUe: CBETOBOU MUKPOCKOTII, MUKpOIpenaparhl
pPaCTUTEJIbHBIX, })KUBOTHBIX U OaKTEpPUAIbHbBIX KJIETOK.

[lpakTyecKass pao6oTa «M3yyeHHe MeTOJIOB KJIETOYHOW OUOJIOTHHU
(xpomaTorpadus, anektpodopes, AuddepeHIMaTIbHOE LIEeHTPUPYTHPOBAHHUE,
[TLIP)».

Tema 4. XuMnuyeckKasa opraHu3sanusa KJIeTKH

XVMMHUYECKUM COCTAB KJETKU. MaKpO-, MUKPO- U yJIbTPAMHUKPO3JIEMEHTHI.
Boza u eé posib Kak pacTBOpUTeJIsl, peareHTa, y4acThe B CTPyKTYPUPOBAaHUU
KJEeTKH, TelJoperyassuuu. MuHepa/ibHble  BellecTBa  KJIETKH, HUX
ouoJiornyeckas poJib. Pojib KATUOHOB ¥ aHUOHOB B KJIETKE.

OpraHvyeckue BelleCTBa KJEeTKU. buoJiornyeckue mnoJsiiMepbl. besku.
AMVHOKUCJIOTHBIA coCTaB 06esikoB. CTpPyKTypbl O€JKOBOW MOJIEKYJIBI.



[lepBudHas cTpykTypa Oesika, NMenTUAHasg CBSA3b. BTopuuyHas, TpeTUYHas,
yeTBepPTUYHAsA CTPYKTYphl. JleHaTypanus. CBokicTBa 6eskoB. Kiaccudukanus
6esikoB. buosiornyeckre yHKIUU O6eJIKOB. [IpuoHbl.

YrneBoapl.  MoHOcaxapuzpl, JUCAaXapuAbl, OJIMFOCaXapuUAbl U
nosvcaxapuabl. OOLIMK MJIaH CTPOEHUS U (PU3UKO-XMMUYEeCKHe CBOMCTBA
yriaeBooB. bruosiornyeckrue QyHKLUHU yrIeBOJOB.

Jlunugel. TugpodunbHO-ruaApodPoOHbIe cBoWcTBa. Kiaccupukanusa
JunuzoB. Tpurannepusasl, pocoannuzbl, BOCKH, CTEPOUbL. buosiornyeckue
byHkuu aunuAoB. O61Me CBOMCTBA OUOJIOTUYECKUX MeMOpaH — TeKy4ecTb,
CIOCOGHOCTB K CaM03aMbIKaHHUIO, MOy POHULIAEMOCTb.

Hyxnennossle kucaotel. JHK v PHK. CTpoeHue HyK/JIE€MHOBBIX KUCJIOT.
Hykneoruasl. IlpuHuun  kommnsiemMeHTapHocTu. [lpaBusio  Yapradda.
Ctpykrypa AHK - nBoiiHasa cnupasb. MecToHaxoXaeHUe U OGUOJIOTUYeCKUe
¢yukuuu JHK. Bugbl PHK. ®ynknuu PHK B kieTke.

Ctpoenue MoJsekysbl AT®. Makpoapruyeckue cBs3u B MoJjiekyse ATO.
Bbuosiornyeckue ¢yHkuun AT®. BoccTaHOBJIEHHble TEPEHOCYMKH, UX
byHKI UM B KJIeTKe. [pyaue Hykaeo3udmpugocgpamoel (HTP). CekBeHUpOBaHUE
JAHK. Memodsl ceHoMuku, mpaHcKkpunmomuKu, NpomeoMuKuU.

CTpykTypHass  OWOJIOTHSI: OHOXMMHUYECKHEe U  OUOPH3UYECKUE
MCCJIeJOBAaHUSA COCTaBa W MPOCTPAHCTBEHHOW CTPYKTYypbl OHMOMOJIEKYI.
ModenuposaHue cmpykmypbl u @yHKYull 6UOMOJIEKYA U UX KOMNJAEKCOS.
KomnwromepHoili du3aliH u opzaHu4yeckuli cuHme3 O6UOMOAEKYA U UX
HenpupoOoHbIX AHA10208.

JAeMoHcTpauuu

[TopTpetsr: JI. [losnunr, [x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Canrep, C. [Ipy3unep.

Juarpammbl: «PacnpepnesieHMe XUMHYECKHMX 3JIEMEHTOB B HEXUBOU
npupojie», «PacnpegeneHre XUMUYECKUX 3JIEMEHTOB B >KUBOW NPUPOJE».

Ta6suuel u cxembl: «Ilepuoaryeckas TabauLa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJIEKYJIbI BOJbI», «BeljecTBa B cCOCTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI Oesika», «CTPYKTYpbl O€JIKOBOU MOJIEKYJIbI», «CTpPOEHUE MOJIEKYJI
yriaeBosoB», «CTpoeHHe MOJIeKYJ JIMNUAOB», «HyKJeMHOBble KHUCJIOTHI»,
«CtpoeHue MoJieKyJibl ATD».

O6opyaoBaHUe: XMMUYeECKasi Iocy/ia U 060pyJ0BaHHUE.

JlabopaTtopHass pa6otra «OO6GHapyXeHHWe O€JKOB C IOMOUIbIO
KauyeCTBEHHbIX peaKILhun».

JlabopaTtopHas pa6ora «HcciemoBaHve HYKJEUWHOBBIX KHCJIOT,
Bbl/l€JIEHHBIX U3 KJIE€TOK Pa3JIMYHbIX OPTaHHU3MOBY.



Tema 5. CTpoeHue U QyHKUUHU KJIETKHU

Tunel KJeTOK: 3yKapuoTHYeCcKass M NpokKapuoThdeckad. CTpyKTypHO-
GyHKIMOHA/IbHbIe 00pa30BaHUSA KJIETKHU.

CTpoeHHe NPOKAPUOTHUYECKOW KJeTKH. KiieTouHasa cTeHKa GaKTepuu U
apxed. (OcOOEHHOCTHM CTpPOeHUs TreTepoTPoPHOM U  aABTOTPOPHOU
NPOKapUOTUYECKUX KJIETOK. MeCTO M poJib NIPOKapHUOT B OMOLIEHO3ax.

CTpoeHrne U4  (QYHKLUOHMPOBAaHME  3YKAPUOTUYECKOU  KJIETKH.
[lnasmMarrnyeckad MeMb6paHa (mia3ManeMMma). CTpykTypa mJia3MaTH4yecKou
MeMOpaHbl. TpaHcmopT BelleCTB 4Yepe3 IJIa3MaTUYECKYyl0 MeMOpaHy:
naccuBHbIU (quddy3us, ooseryéHHas AudpPy3us), akTUBHbIN (IEPBUYHBIA U
BTOPUYHBIA aKTUBHBIM TpaHcnopT). [lonynpoHunaeMocts MeMo6paHbl. PaboTa
HaTPUU-KaJIMeBOTO HAacoca. JHAOLMUTO3: MUHOLUTO3, ParonuTo3. IK30LUTO3.
Kietouynasa cteHka. CTpyKTypa U QYHKLIMH KJIETOYHOM CTEHKU PACTEHUH,

rpubOB.
Hutomsmasma. IluTto3osb. LluTockesner. [JIBMXKeHHEe IIUTOILJIA3MBbl.
OpraHouppbl KJIETKH. OnHOMeMOpaHHbIe OpPraHOU/ bl KJIETKU:

sngonazMaTudeckas ceto (II1C), annmapar ['osibKH, TU30COMBI, UX CTPOEHUE
Y QyHKIMU. B3anMoCBsA3b 0JHOMEMOpPAHHBIX OPraHOU/ 0B KJeTKU. CTpoeHUe
rpaHyJ/IApHOTO peTUuKyJyMa. MexaHu3dm HanpasieHus 6eskos 8 IIIC. CuHTe3
pacTBOpuMbIX  OesikoB. CHMHTE3  KJIeTOYHbIXx MeMbOpaH. [lagkui
(arpaHyJisipHBIM) 3HAONJIAa3MaTUIYECKUN peTUKYJIyM. CekpeTopHasd QyHKIUS
anmnapata ['onbxu. Modugukayus 6esqkos 6 annapame I'oavdicu. Copmuposka
besnkos 6 annapame [oavdxcu. TpaHCIOPT BellecTB B KieTKe. Bakyosn
pacTUTeJIbHBIX KJ1eTOoK. KileTouHbl# cok. Typrop.

[loslyaBTOHOMHBIE OpraHOWZbl KJETKU: MUTOXOHJPUH, TMJIACTU/BIL.
IIpoucxoxcderHue mumoxoHdpuii u na1acmud. CumébuozeHes (K.C. Mepesckosckull,
JI. Mapeyauc). CTpoeHre ¥ QYHKIMU MUTOXOHAPUN U NaacTUl. [lepBUYHbIe,
BTOPUYHbIE M CJIOXKHble TJIACTUJbl (OTOCUHTE3UPYIOUIUX IyKAPHUOT.
X/10ponJacThl, XxpOMOIJIACTDI, JIEMKOMJIACTbI BBICIIUX PACTEHU.

HemeMmb6paHHble opraHoubl KJeTKU CTpoeHWe U QYyHKUUHU
HeMeMOpaHHbIX OpPraHOWAOB KJEeTKU. Pubocombl. [IpomexcymouHble
¢durameHmuol. MukpoduiaMeHTHI. AKkmuHogble  MuKpoduaameHmol.
MpellledHble KJIE€TKU. AKMUHOBble KOMNOHEHMbl HeMbIWEYHbIX K/JAEMOK.
Mukpotpy6ouku. KineTodHbil 11eHTp. CTpoeHHe U JABUXKEHHE KT'YTUKOB U
pECHUYEK. MukpoTpy60uKH LU TOIJIa3MBbl. [leHTpHOJIb. besku,
accoyuupo8aHHble € MUKpOPUAAMEHMAMU U MUKpOMpYboukamu. MomopHble
besKu.



Anpo. O6os104Ka s/1pa, XpOMATUH, KAPUOILJIA3Ma, SAPbILIKH, UX CTPOEHUE
n  OyHKuMU. fAgepHbld  6GeJKOBbIM  MaTpUKC. [IpocTpaHCTBEHHOE
pacrnoJsio)keH”We XpoOMOCOM B UHTepdasHoOM dzape. JIJyxpomMamuH U
eemepoxpomamuH. besku XpoMaThHa - TUCTOHBL. JuHamuka s0epHOU
060/10uKU 8 Mumo3e. ldepHblil mpaHcnopm.

Knetounble BkJoueHHs. CpaBHUTE/IbHAs XapaKTepPUCTHUKA KJIETOK
3yKapUOT (pacTUTE/bHOH, >)KUBOTHOU, TPUOHOM ).

JdeMoHcTpauuu

[TopTpetnr: K.C. MepexkoBckuy, JI. Maprysuc.

Tabaunpl U cxeMbl: «CTpoeHHE 3YKAapUOTUYECKOU KJIeTKU», «CTpoeHHe
)KUBOTHOM KJIeTKU», «(CTpoeHHe paCTUTEJbHOU KiAeTKu», «CTpoeHUe
MUTOXOHAPUN», «Aapo», «CTpoeHUe IPOKAPUOTHUYECKOU KJIETKHUY.

O6opyoBaHUeE: CBETOBOM MUKPOCKOTI, MUKpOIpenapaThl
pacTUTEJIbHBIX, >XHUBOTHBIX KJIETOK, MHUKpOIpenapaThl 6aKTepualbHbIX
KJIETOK.

JlagopaTopHass pa6oTa «M3ydyeHHe CTpPOeHUsI KJIETOK Pa3JIUYHbIX
OpPTaHU3MOBY.

[IpakTHyecKas pa6oTa «/3yyeHre CBOMCTB KJIETOYHOU MeMOpaHbI».

JladopaTopHas pa6oTta «HccienoBaHure n1a3MosiM3a U Jenaa3mMosiu3a B
pPaCTUTEJIbHBIX KJIETKax».

[IpakTyeckasas pa6ora «M3ydyeHue [BUKEHHUS LUTOIJA3Mbl B
pPaCTUTEJIbHBIX KJIETKax».

Tema 6. O6MeH BeleCTB U NIPpeBpalleHre JHEPIruu B KJIeTKe

AccuMuIALMA M JUCCUMMJISALMA — JBE CTOPOHbI MeTabosiu3Ma. TUlbl
obMeHa BelleCTB: aBTOTPOQHBIN U reTepoTpPodHBbINA. YYacThe KUCI0pOJa B
0OMEeHHBIX Mpoleccax. JHepreTU4yecKkoe obecrneyeHue KJIeTKU: peBpaleHue
AT® B o060MeHHbIX mnpoleccax. PepMeHTATHBHbIA XapaKTep peaKLui
KJIeTOYHOro MeTabosn3dMa. PepMeHTh], UX CTPOEHHE, CBOWCTBA U MEXAaHU3M
pevctBusa. KodpepmeHThl. OTinuuss ¢GepMEHTOB OT HeOpPraHUYeCcKUX
KaTaJu3aTopoB. besKH-aKTUBAaTOPbl U OEJKU-UHTUOUTOPbL. 3aBUCHUMOCTH
CKOpPOCTU GepMeHTAaTHUBHbIX PEAKIUN OT pa3IMYHbIX GAKTOPOB.

[lepBUYHBIN CUHTE3 OpraHWYECKHUX BeUleCTB B KjeTKe. POTOCHUHTES.
AHOKcuz2eHHbIl U OKcu2eHHblU ¢homocunme3 y 6akmepulii. Ceemocobuparoujue
nueMeHmMsl U NU2MEHMbl PeakyuoHHo20 yeHmpa. Posab xj10ponaacTtoB B
npoiecce porocuHTe3a. CBeToBasA U TeMHOBasA ¢pa3bl. Pomodwixarue, C3., Cs4- U
CAM-munst  ¢pomocunmesa. IlpoayKTUBHOCTb GOTOCHHTe3a. BiusHue
pa3iMyHbIX GAKTOPOB HA CKOPOCTb POTOCUHTE3a. 3HaYeHHe GOTOCHHTE3a.



XeMOCUHTEe3. PaszHoo6pa3ue OpPraHU3MOB-XeMOCHUHTETUKOB:
HUTPUPUIUPYIOIIHUE 6aKTepuu, »Kesle300aKTepuH, cepobaKTepuy,
BO/IOPO/IHbIE 6aKTEepUU. 3HAYEHHUE XeMOCUHTe3a.

AHaspo6Hble opraHusMbl. Bujibl 6pokeHus. [IpoAyKThl GpOXKEeHUS U UX
HCII0/Ib30BaHHE 4YeJIOBEeKOM. AHAa3poOHble MHUKPOOPraHU3Mbl KaK 06BEKTbI
OMOTEXHOJIOTUM Y BO30YyAUTENN O0JIE3HEN.

A3po6HbIe OpraHU3MblI. JdTanbl SHEPreTHUYEeCKOro obMeHa.
[loaroToBUTENbHBIN 3Tan. [JMKOIM3 - OGECKUCJI0POJIHOE pacllelieHue
TJIIOKO3BI.

Buosiornueckoe OKuUCJeHHWEe, WA KJETOYHOe /JbixaHue. Pouib
MUTOXOHJAPUKA B IMpoleccax OHUOJIOTUYECKOrO OKUCIeHUs. llukanyeckue
peakiuu. OxucautesbHoe GochopusupoBaHue. IHepausi MeMOPAHHO20
epaduenma npomoHos. Cunme3z AT®: paboma npomouHoU ATP-cuHmaseol.
[IpeumyniecTBa a3po6HOro NyTH OOMeHa BeLleCTB IepeJ, aHAa3pPOOHBIM.
IPPeKTUBHOCTb IHEPTETUYECKOT0 OOMEHa.

JdeMoHcTpauuu

[TopTpetnr: [Ix. Ilpuctay, K. A. Tumupsases, C. H. BuHorpagckui, B. A.
JuresbrapAr, I1. Mutues, I'. A. 3aBap3uH.

Tabauubr u cxemMbl: «@POTOCUHTE3», «IJHEPreTUYEeCKUA OOMeEH»,
«brocuHTes 6eska», «CTpoeHre pepMmeHTa», «kX€EMOCUHTE3N.

O6opyaoBaHue: CBETOBOM MUKpPOCKOTI, obopynoBaHUe  JUiA
NPUTOTOBJIEHUS NOCTOSHHBIX U BpEMEHHbIX MUKPOIpenapaToB.

JladopaTopHasa pa6ora «H3ydyeHHe KaTaJUTUYECKOM aAKTUBHOCTHU
dbepMeHTOB (Ha NpuMepe aMuJia3bl UJIU KaTaia3bl)».

JlabopaTopHas pa6ora «M3yyeHue depMeHTATHBHOIO paculelieHHus
NepOKCH/A BOAOPO/a B PACTUTEJIbHBIX U }KUBOTHBIX KJIETKAX».

JlabopaTtopHass pa6ora «CpaBHeHHe TMpoLECCOB (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi pa6oTa «CpaBHEHHE NMPOLLECCOB OPOXKEHUS U AbIXaHUSI».

Tema 7. HacneacrBeHHass MHQOpMaLMs U peasin3alus eé B KJIeTKe

Peakuuun wMatpu4yHoro cuHtesa. [IpUHIMO KOMIIJIEMEHTApPHOCTH B
peakLUsax MaTPUYHOTO CUHTe3a. Peasin3anus Hac/ieiCTBEHHOW HHPOpMaIUH.
['eHeTHYeCKUH KOJI, ero CBOMCTBA. TpaHCKpUNUMA — MaTpuuHbIK cuHTe3 PHK.
[IlpyHIMOBI TPaHCKPUINLMU: KOMIJIEMEHTAPHOCTb, aHTUIAPAJJIEIbHOCTD,
aCUMMETPUYHOCTb. Co3pesaHue mampuuHbix PHK 6 aykapuomuueckoll ki1emke.
Hekodupyrwwue PHK.

TpaHcasauua U eé stanbl. Yuyactue TpaHcnopTHbix PHK B 6uocuHTese
besika. YcioBusi O6uocuHTe3a Oesika. KogupoBaHue aMHUHOKHCAOT. PoJib
pub0COM B OGUOCHHTE3E OeJiKa.



CospemeHHble npedcmas/ieHusl 0 cmpoeHuu 2eHos8. OpraHu3alnus reHoMa y
NPOKAapUOT U 3YKApPUOT. Peryssuus aKTUBHOCTU TE€HOB Yy MPOKApPHUOT.
['unoresa omepoHa (@. Xako6, K. ManHo). MosekyisipHble MeXaHU3MbI
aKkcnpeccuu 2eHo8 y ykapuom. Poab xpomamuna e pezyasiyuu pabomol 2eHo8.
Perysisiuys 06MeHHBIX IPOLECCOB B KJieTKe. K/ieTOYHbIM roMeocTas.

Bupycbl - Hek/sieTO4Hble (GOpPMBbI KU3HA WU OOJIMTAaTHbIE MMapPa3UThHI.
CTpoeHMe MPOCTBHIX U CJ0XKHBIX BUPYCOB, PETPOBUPYCOB, GakTeprodaros.
Kusnennowtti yuka JIHK-codepycawux eupycos, PHK-codepicawjux eupycos,
6akmepuogazos. 0b6pamHas mpaHcKpunyus, pegepmasd, UHmez2pasd.

BupycHble 3a60/1eBaHUs YeJIOBEKa, )KUBOTHBIX, pacteHuu. CIIKU/I, COVID-
19, coumnasibHbIE U MEJIULIMHCKHUE TPOOJIEMBL.

Buoungopmamuka: unmezpayus u aHaaus 6oavwux maccugos («bigdata»)
CMpPYKMypHbulX 6uosozuyeckux daHHblX. HanomexHos02uu 6 6uos02uu U
MmeduyuHe. Ilpocpammupyemvie @yHkyuu 6esko8. Cnocobbl docmasKku
JeKapcma.

JdeMoHcTpauuu

[Toptpertsi: H. K. Kosbuos, JI. 1. UBaHOBCKHUH.

Tabaunbl M cxeMbl: «buocuHTe3 Oenka», «['eHeTHYECKHH KOJ»,
«Bupycoi», «kbakTepuodaru».

[IpakTyecKast pa6oTa «Co3/1aHre MOieJIM BUPyCa».

Tema 8. ’ Kn3HeHHBIN IMKJI KJI€TKH

KneToyHbll UK/, ero nepuofbl u peryasanusa. UHtepdaza u MUTO3.
0Oco6eHHOCTH NPOLLECCOB, MPOTEKaLUX B MHTepPase. [logroToBKa KJIeTKHU K
fleneHuto. [lpecMHTeTU4eCKUU (MIOCTMHUTOTHUYECKUM), CHHTETUYECKUHA H
NOCTCUHTETHUYECKUH (IPEMUTOTUYECKU) TEPUOibl UHTEP(PA3HI.

MaTtpuunbiv cuHTe3 JJHK - perinkauud. [lpunuunel pensinkanuy JHK:
KOMIIJIEMEHTAPHOCTD, MOJYKOHCEPBATUBHbIA CUHTE3, aHTUIAPAJIJIEbHOCTD.
MexanusMm perinkanuu JJHK. XpoMmocomel. CTpoeHue xpoMocoM. TesioMmepsl U
TesJiloMepa3a. XpPOMOCOMHbIA Habop KJAETKH - KapuOTUI. [JUMJIOUAHBIA U
raJiouAHbIA Habopbl xpoMocoM. ['oMmosiorndyHble XpoMocoMmbl. [losioBbIe
XPOMOCOMBI.

Jlenenve kaeTku - MUTO3. CTafuM MUTO3a U MPOUCXOASAUIME B HUX
npoueccbl. Tunbl MuTO3a. KapuokvHes W 1IUTOKUHe3. buoJioruyeckoe
3HaYeHHe MUTO3a.

Perynsnyuss MHUTOTHUYECKOTrO 1LMKJA KJAeTKUA. [Iporpammupyemas
KJeTO4YHas rubeJsib — afnomnTos.

KsneTouyHoe s1/1po, xpoMocoMbl, GyHKIMOHA/bHAsi FeHOMHKa. MexaHu3mbl
npoaugepayuu, dugpgepeHyuposku, cmapeHus u 2ubeau kaemok. «LJugpposas
Kj1emka» — 6uUouH@opmamuyeckue Modeau yHKYUOHUPOBAHUS KAeMKLU.



JAeMoHcTpauuu

Tabsuubl U cxeMbl: «)KU3HEHHBbIN LUK KJIETKW», «MUTO3», «CTpoeHUEe
xpoMmocoM», «Permnkanua JJHK».

O6opyaoBaHUe: CBETOBOM MHUKPOCKON, MHUKpompenapaTtbl: «MuTO3 B
KJIETKaX KOopeulKa JiyKa».

JlabopaTtopHass pa6ora «lM3yyeHue XpoMOCOM Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopaTopHasa pa6ota «Hab6uawjeHWe MUTO3a B KJeTKaX KOHYHMKA
KOpellKa Jiyka (Ha FOTOBbIX MUKpOIpenapaTax)».

Tema 9. CTpoeHue 1 pyHKLMM OPraHU3MOB

Buosiorndueckoe  pa3Hoobpasve  opraHnu3dmMoB.  OJIHOKJIETOYHBIE,
KOJIOHUAJIbHbIEe, MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTU CTPOEHHUSI M KU3HEJEeATEJbHOCTH OJHOKJETOUYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHble T'PUObI, OJHOKJIETOYHbIE
BO/IOPOCJIH, pYTrye NPOTUCTbI. KoJIOHUa/IbHbIE OpraHU3MBI.

B3auMoCBA3b 4acTer MHOTOKJIETOYHOrO OpraHu3Ma. TKaHU, OpraHbl U
cyucTeMbl opraHoB. OpraHusM Kak efivHoe Liesoe. 'omeocTas.

Tkanu pactenui. Tumbl pacTUTeNbHbIX TKaHel: oOpa3oBaTeJibHas,
NOKpPOBHas, MPOBO/sALIasA, OCHOBHas1, MexaHW4ecKasd. 0cCO6eHHOCTHU CTPOeHu ],
$YHKIUHM Y pacnoJIoXKeHUs TKaHeW B OpraHax pacTeHUH.

TkaHU KUBOTHBIX W  4YeJiOBeKa. TuUIbl JKUBOTHBIX TKaHeMU:
3NUTeNMa/IbHAs, COeJUHUTeJIbHAs, MbllleyHas, HepBHasg. (OcobeHHOCTHU
cTpoeHUs,, QYHKLUUW M paCHOJIO)KEHUS TKaHed B OpraHax >XMBOTHBIX U
YyeJI0BeKa.

OpraHbl. BeretaTuBHbIE U reHepaTUBHbIe OpraHbl pacTeHUu. OpraHbl U
CUCTEeMbl OPraHOB >KHUBOTHBIX U 4esioBeKa. PYHKIIMM OPraHOB U CHUCTEM
OpraHoOB.

Omnopa Tesia opranu3MoB. Kapkac pacteHni. CKeJieTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy>KHbIX U BHYTpeHHUU cKeJsieT. CTpoeHure U
TUIIBI COeIUHEHHS KOCTEH.

/IBU>keHrMe OpraHusMoB. /JIBUKeHUe OJHOKJIETOYHbIX OpPraHU3MOB:
aMé0ouJIHOe, IKFYTUKOBOE, pecHU4YHoe. [JIBMKEHUME MHOTOKJIETOYHbBIX
pacTeHWM: TPOMMU3Mbl U HACTUU. [IBUKEHUE MHOTOKJIETOUYHBIX »KUBOTHBIX U
yeJsioBeKa: MblllleyHas cucteMa. Pedsiekc. CkesieTHbIe MBIIILbI U UX paboTa.

[lutanne opranusmoB. IloryiomeHve BoOAbl, YIJEKUCJOTO ra3a U

MUHEpPaJIbHbIX BELIECTB pacTeHUSIMH. [lutanue *KUBOTHBIX.
BHyTpunosiocTHoe ¥ BHYTPUKJETOYHOE  MUleBapeHue. [lutaHue
NO3BOHOYHbIX  JKUBOTHbIX.  OTJenbl  NUUIEBAPUTEJNBHOTO  TpaKTa.

HI/ILL[eBapI/ITeJIbeIe KeJie3bl. HI/ILL[eBapI/ITeJIbHaH CHUCTEMA YeJIOBEKa.



JlbixaHue opraHu3MoB. /JIpIxaHMe pacTeHHM. J[IbIXaHWEe >KHUBOTHBIX.
Juddy3uss rasoB Uepe3 TMOBEPXHOCTb KJeTKU. KoxkHOoe JibixaHuUe.
/lbixaTesibHasi MOBEPXHOCTb. KabepHoe U JIErouHOe /JibiXxaHWe. /[lbIXxaHue
NO3BOHOYHBIX )KUBOTHBIX U YeJIOBEKA. IBOJIIOLIMOHHOE YCJIOXKH eHHEe CTPOEHUS
JIETKUX TI03BOHOYHBIX JKMBOTHBIX. /JlbIXaTeJibHAas CUCTeMa 4YeJIOBeKa.
MexaHu3M BEHTUJIIIUK JIETKUX y NOTHUL, U MJEKONWTAIUX. Perynsanusa
JIbIXaHUA. /IpIxaTeJbHble 00 bEMBI.

TpaHcnopT BewecTB y OpraHU3MoB. TpaHCIOPTHbIE CUCTEMbBI PAaCTEHUH.
TpaHcnopT BelecTB y >XMBOTHbIX. KpoBeHOCHasi cucteMa U €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX >»HWBOTHBIX M 4YesioBeka. Cepjlie,
KpPOBEHOCHBbIE COCyJibl U KpOBb. Kpyru KpoBooOpallleHHs. JBOJIIOLMOHHbIE
YCJIIO)KHEHUS] CTPOEHUS] KPOBEHOCHOW CHUCTEMbI NMO3BOHOYHBIX >KWBOTHBIX.
PaboTa cepzua u eé peryasuus.

Beisiesienve y opraHusMoB. BeljiesieHve y pacteHui. BbijesieHue y
KUBOTHBIX. COKpaTUTeJibHble BakKyoJiu. OpraHbl BbijesieHUusa. PuabTpanus,
ceKkpendsi U 00OpaTHOe BCacblBaHME KaK MexXaHU3Mbl pabOThl OpPraHoOB
BbijlesieHUsl. CBfI3b TMOJIOCTU TeJla C KPOBEHOCHOM M BbIJEJUTEJbHOU
cucTeMaMU. BblfiesleHHe y NO3BOHOYHBIX >XKMBOTHBIX M 4esioBeKa. [loykw.
Ctpoenue v pyHKLMOHUpPOBaHUe HePppoHa. O6pa3oBaHHE MOYH y YeJIOBEKA.

3aluTa y OpraHusMoB. 3aluTa y 0JHOKJETOUYHbIX OpraHu3MoB. Ciopbl
O6aKTepUd U IUCTbl NPOCTEUIINX. 3allUTa Yy MHOTOKJETOYHBIX pPACTEHUH.
KyTukysa. CpefcTBa NaCCUBHOW U XUMHUUYECKOU 3aIUThl. DUTOHLUABIL.

3aluTa y MHOTOKJIETOYHBIX KUBOTHBIX. [I0OKpOBBI M UX NPOU3BOJHBIE.
3awuTa opraHu3ma ot 6oJie3Held. UMMyHHas cucteMa 4esioBeka. KiieTouHbIf
MU TYMOpPaJIbHbIK  UMMyHUTeT. BpoXAEHHBIK U  NPUOOPETEHHBIN
cnenqupUIeCKUU UMMYHUTET. Teopus KJIOHAJIb HO-CeJIeKTUBHOTO
uMmMmyHuTeTa (I1. Ipaux, . M. bepHer, C. ToHeraBa). BocnasnuTtesbHble OTBEThI
OpraHusMoB. Posib BpOXJEHHOrO HWMMYHUTETA B pPa3BUTUU CUCTEMHBIX
3a60J1eBaHUH.

PazgpaxuMocTh M peryjasalnudsa y OpraHusMoB. Pa3jpaKUumMoctb y
OJJHOKJIETOYHBIX OpPraHMW3MOB. TakcucCbhbl. Pa3/ipa)KMMOCTb W peryasuus y
pacTeHui. PocToBbIe BelljecTBa U UX 3HAUYEHHUE.

HepBHas cucteMa u pedJsiekTopHas peryasinus y >KUBOTHbIX. HepBHas
cucTeMa U €€ OT/ieJibl. JBOJIIOIIMOHHOE YCJOXXHEHUE CTPOEHUsT HEPBHOU
CUCTEeMbI y *KUBOTHBIX. OT/e/ibl T0JIOBHOIO MO3Ta MO3BOHOYHbBIX YKUBOTHBIX.
Pedusiekc u pediekTopHas ayra. besycyioBHbie U yc/I0BHbIE pedIeKChI.

['yMopasibHass peryasuuss W 3SHAOKPUHHAsA CUCTEMA >KUBOTHBIX U
yesioBeka. Kesieabl 3HJOKPUHHOM CUCTEMbl M HUX TOpMOHBI. JleiicTBUE



rOpMOHOB. B3anMoOCBfI3b HEPBHOW W 3HJOKPUHHOU cucTeM. ['MmoTasiaMo-
runopulapHas CUCTeMa.

JAeMoHcTpauuu

[Toptper: U. I1. [1aBJs0B.

Tabsunbl U cxeMbl: «OHOKJIETOUHbIE BOJOPOCAU», «MHOTOKJIETOYHbIE
BoZopocan», «bakTepumn», «Ilpocrenmne», «Opranbl [BETKOBBIX PAaCTEHUNY,
«CucTeMbl OpraHoB IMO3BOHOYHBIX >XUBOTHBIX», «BHyTpeHHee cTpoeHUe
HaceKoMbIx», «TkaHU pacTeHum», «kKopHeBble cucTeMbl», «CTpoeHUE CTEOIA,
«CTpoeHMe JTUCTOBOU MJIACTUHKU», «TKaHU KUBOTHBIX», «CKeJIeT YesloBEKa»,
«[lnmeBaputenbHas cucteMa», «KpoBeHocHas cucteMa», «/lpixaTesibHas
cuctema», «HepBHaa cucrema», «Koxa», «MpbllledyHasds cuUcTeMay,
«BbigenuTtenbHas cucteMa», «JHAOKPUHHAsA cucTeMa», «CTpoeHUEe MbIIIIbI»,
«MmmyHuteTr», «KumeyHonosoctHeie», «(CxemMa NUTAaHUS PACTEHUUNY,
«KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTpOoeHUEe THUAPHI»,
«CTpoeHue mJlaHapuu», «BHyYTpeHHee CTpOeHUE [JOXKAEBOTr0 YepBs»,
«HepBHasa cuctema pri6», «<HepBHas cuctema asArymku», «HepBHas cuctema
npecMmbikawomuxcsa», «HepBHas cucrema nTuny», «HepBHasg cucTeMa
MJIeKONUTarUX», «HepBHasa cucTteMa yesoBeka», «Pediekc».

O6opyaoBaHue: CBETOBOU MUKPOCKOTII, MUKpoIpenaparhl
OJJHOKJIETOYHBIX OpPraHUM3MOB, MHUKpoOIlpenapaTbl TKaHel, paKOBUHBI
MOJIJIIOCKOB, KOJIJIEKLIMU HACEKOMBIX, UIJIOKOXKHUX, KUBblEe 3K3eMILIAPHI
KOMHATHBIX pacTeHWM, repbapuu pacTeHUH pas3HbIX OTAEJIOB, BJIAXKHbIE
npenaparhl >)KUBOTHBIX, CKeJIeThl I03BOHOYHBIX, KOJIJIEKIIMU 0eClI03BOHOYHbBIX
*KUBOTHBIX, CKeJIeT YeJIOBeKa, 000py0BaHUe AJis JEMOHCTPAL UMY IOYBEHHOTO
Y BO3/JyUIHOTO MUTAHUA PACTEHHUH, paculenieHUs Kpaxmasaa U OeJIKOB MO[
fleictBueM ¢QepMeHTOB, 00OpyAOBaHUE [Jid JEeMOHCTPALMM OMNBITOB IO
M3MEPEHUI0 J>KU3HEHHOM EMKOCTH JIETKUX, MexXaHU3Ma JbIXaTeJbHbIX
JABUKEHUM, MO/ eJIU TOJIOBHOI'O MO3ra pa3/IMYHbIX 2KUBOTHBIX.

JlabopaTopHas pa6oTa «M3ydyeHre TKaHeN pacCTeHUN».

JlabopaTopHas pa6oTa «/M3ydyeHre TKaHEeN ) KUBOTHBIX».

JlabopaTopHasi pa6oTa «M3ydyeHHe OpraHoB 11BETKOBOT'O paCTEHHUSI».

Tema 10. PazaMHOXKeHUe U pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOKeHUsI OPraHU3MOB: 6ecroJioe (BKJIloUYasi BereTaTUBHOE)
M TmoJsioBoe. Buabl 6ecnosioro pa3MHOXEHUs: NOYKOBaHUE, CHOPYJISLUS,
dparMeHTalL s, KJIOHHUPOBAHUE.

[lTonoBoe paaMmHokeHue. [1oJI0BbIE KJIE€TKH, UM raMeThbl. Mero3. Ctaguu
Meno3a. [loBegenue xpomocoM B Meno3se. KpoccuHroBep. buosiornyeckuiu
CMBICJI MEHMO03a U [0JI0BOT0 nponecca. Merlo3 U ero MecTo B }KU3HEHHOM LIUKJIE
OpraHU3MOB.



[Ipeng3apopbiiieBoe pasBuTve. ['ameToreHes y KUBOTHBIX. [losi0BbIe
Kesie3bl. OO6pa3oBaHME W pa3BUTHE IO0JIOBbIX KJeTOK. CnepMaToreHe3 M
ooreHe3. CTpoeHHe MOJIOBBIX KJIETOK.

OnJiof0TBOPEHHME M 3MOPHOHAJIbHOE pa3BUTHE KUBOTHBIX. CIOCOOBI
OIJIOJIOTBOPEHMS: HApY>KHOE, BHyTpeHHee. [lapTeHoreHes.

NMHauBYAya/ibHOE pa3BUTHE OPraHM3MOB (OHTOreHe3). IMOPHUOIOTHUSA —
HayKa O pa3BUTUU OpPraHusMoB. MopgozeHe3 - 00Ha u3 2/1a8HbIX nNpob.iem
ambpuosozuu. Konyenyuss mopgoceHos u modeau mopgpozeHesa. Ctaguun
3MOpHoOreHe3a >KMUBOTHBIX (Ha mpuMepe JATYWKH). [JlpobseHue. Tunsl
Jipo6JsieHus. J/lemepMUHUPOBAHHOE U HEOEepMUHUPOBAHHOe OpobJeHUe.
baacmyaa, munst 64acmysa. Oco6eHHOCTU [PpOOJIEHHUS MJIEKONUTAILUX.
3apoapliieBble JUCTKU (racTpyJsdanus). 3akjajjka OpraHOB W TKaHed U3
3apo/iblllIeBbIX JIMCTKOB. B3aWMHOe BJIMSIHME 4YacTedl pa3BUBAIOLIErocs
3apoJiblilla (3MOpUOHA/NbHAA HMHAYKIMsA). 3akjgaZKka IJIaHa CTpPOeHuUs
»KUBOTHOT'0 KaK pe3y/ibTaT HepapxXxuiecKUX B3aUMO/IeCTBUYM IreHOB. BiusiHue
Ha 3MOpHUOHAJ/IbHOE Pa3BUTHE PA3JIUUHBIX GAKTOPOB OKPYKaIOIel Cpe/ibl.

PocT u pasBuTHe *KUBOTHBIX. [locTaMOpUOHANBbHBIN nepuo. [Ipsimoe u
HenpsiMoe pa3BuTHe. Pa3Buthe ¢ MeTaMopdpo30M y OEeCrO3BOHOYHBIX U
N0O3BOHOYHBIX KUBOTHBIX. BUoJlornyeckoe 3HayeHue MPSMOro U HENMPSAMOTO
Pa3BUTHS, UX PaCIPOCTPAHEHUE B IpUpoOJie. TUMBI poCcTa > KUBOTHBIX. PaKTOPBHI
peryJsiUuu pocTa KMUBOTHBIX U 4YesoBeka. CTaUu MOCT3MOPUOHAJIBHOTO
pa3BUTHUA y >KUBOTHBIX WU YeJsioBeKa. [lephoabl OHTOreHe3a 4YeJiOBeKa.
CtapeHue U cMepTb KaK OM0JIOTUYECKHUE TPOLECCHI.

PasmHoOxeHHe U pa3BUTHUe pacTeHUU. [ameToduUT U cnopodpuT. Meito3 B
KU3HEHHOM ILMKJe pacTeHUud. OOpa3zoBaHHe CHOp B Ipolecce Mero3a.
[ameTorenes y pacteHuil. OmJIOAOTBOpPEHHME W DPA3BUTHE PACTUTEJbHbBIX
OpraHu3moB. [JI[BOMHOe OIUIOJOTBOpPEHHWE Yy ILBETKOBBIX paCTEHHUH.
O6pa3oBaHUEe ¥ Pa3BUTHE CEMEHH.

MexaHW3MBbI peryJsiiui OHTOTeHe3a y PaCTEHUN U YKUBOTHbIX.

JAeMoHcTpauuu

[Toptpetsi: C. I'. HaBawuH, X. llInnemaH.

Tabuuipbl U cxeMbl: «BereraTuBHOe pasMHOXeHHe», «THUIbl 6eCroJ0ro
pPa3sMHOXKEeHU», «PazMHoOxeHue XJIAMUJOMOHAAbI», «Pa3zmHoxxeHue
3BIJIeHbI», «Pa3dMHoOXeHUe rupbI», «Meno3», «kXpoMOCOMbI», «['aMeToreHes»,
«CTpoeHHe ANLEKIETKH U CllepMaTo30u/1a», K OCHOBHbIE CTAaIUM OHTOreHe3a,
«[IpssMoe u HenpsiMmoe pa3BUTUEe», «Pa3zBUTHe MaWCKOro XykKa», «Pa3BuTue
capaHumn», «Pa3BUTHe JATYIIKN», «/[BOMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMSIH OJHOJOJIbHBIX W [JIBY/OJIbHBIX PaCTEHUNY,



«KYM3HEHHBIM I[HUKJ MOPCKOM KanycTbl», <«KU3HEHHbIM LUK MXa»,
«K1U3HEHHBIN UKJ NANlOPOTHUKA», « KU3HEHHBIN LUK COCHBI.

O6opyZ0BaHUE: CBETOBOM MUKPOCKOI, MUKpPOIpenapaThl AUIeKJIeTOK U
CIIepMaTo30M 0B, MoZesb «l MK/ pa3BUTHUS JIATYLIKU».

JlabopaTtopHass pa6ora «M3ydyeHHe CTpOeHUs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOTIpenapaTax».

[IpakTHYecKast paboTa «BbisiBjieHHe NPU3HAKOB CXO/ICTBA 3apOAbIIIEN
NO3BOHOYHBIX YKUBOTHBIX».

JlabopaTtopHass pa6ora «CTpoeHHe OPraHOB Pa3MHOXEHUS BBICIIMX
pacTeHum».

Tema 11. 'eHeTHKa - HayKa O HACJIeACTBEHHOCTH U U3MEHYUBOCTHU
OpraHu3MoB

WcTopus cTaHOBJIEHUS UM Pa3BUTHUS FeHETUKW KaK Hayku. Pabotsr T.
Mengens, I'. ne ®pusa, T. Moprana. Posib oTedyecTBEHHBIX Y4EHBIX B PA3BUTUHU
reHeTuku. PaboThl H. K. KosbiioBa, H. U. BaBusioBa, A. H. Benozepckoro, I'. /.
Kapneuenko, 10. A. Pununyenko, H. B. Tumodeea-PecoBckoro.

OCHOBHble TeHeTHYeCKHhe TIOHATUA U CHUMBOJIBL. ['OMOJIOTUYHBbIE
XPOMOCOMBI, aJjlJIeJIbHbIe TeHbl, aJiIbTepHAaTUBHbIE IPU3HAKHU, JJOMUHAHTHbBIN U
peleCCUBHBIM MPHU3HAK, TOMO3UT0Ta, FeTEPO3UTr0Ta, YUCTAs JUHUSA, TUOPHULBI,
reHoTunl, ¢eHoTUn. OCHOBHBbIE MeTOJAbl T€HETUKU: THOPUJI0JIOTUYECKHUH,
LUTOJIOTUYECKHUH, MOJIEKYJIIPHO-TeHEeTUYECKUU.

JAeMoHcTpauuu

[lopTpetnl: I. Mengens, I. ne ®pus, T. Mopran, H. K. Koabios, H. H.
BaBusioB, A. H. Benosepckuii, I'. /. Kapneuenko, 10. A. ®ununyenko, H. B.
TumodeeB-PecoBckuil.

Tabsuupe! u cxeMbl: «MeTo bl FeHETUKU», «CXeMBbI CKpeLUBaHHUS».

JlabopaTtopHass pa6ora «/lpo3odusia KaKk OOBEKT TeHeTHUYeCKUX

Hccjaeg0BaHUN».
Tema 12. 3aKOHOMEpPHOCTH HAC/IEACTBEHHOCTH
MoHorubpuiHoe ckKpemuBaHue. [lepBbld 3akoH MeHJenss - 3aKOH

e/IMHO00pa3us TMOpUI0B MepPBOro mokoJieHus. [IpaBua0 AOMUHUPOBAHMUS.
BTopoi 3akoH MeH/ieis1 — 3aKOH paclllelJieHUs1 IPU3HAKOoB. [luTosornyeckue
OCHOBBI MOHOTUOPUJHOTO CKpeluBaHus. [UIOTe3a YUCTOTHI TaMeT.

AHanusupymliee CKpeljuBaHUe. [IpoMeXyTOYHBbIN XapakTep
HacJieJoBaHuA. PacuienyieHyve Npu3HaKoOB IIPU HENIOJIHOM JJIOMUHHUPOBAHUU.
JlurnbpuaHoe ckpelyMBaHue. TpeTuh 3akoH MeHaenss - 3akoH

HEe3aBHCHUMOI'0 HacjJe[0BaHUs TMPHU3HAKOB. llUTosiorMyecKkre OCHOBBI
JIUTUOPHUTHOTO CKpellMBaHUS.



CuernyieHHOe HacJeJoBaHWe mnpu3HakoB. Pab6orer T. MopraHa.
CuensieHHOe HacJieloOBaHWEe T€HOB, HapylleHWe CLelJIEHUS MeX/Jy FeHaMH.
XpoMOCOMHasl TeOpUs HACJIECTBEHHOCTH.

[eHeTuka mnosia. XpPOMOCOMHBIM MEXaHHW3M OMNpejesieHUus IoJia.
AyTOCOMBI Y N0JIOBblE XPOMOCOMBI. ['OMOraMeTHbIA U TreTeporaMeTHbIU MOJI.
['eHeTHYecKass CTPYKTypa MOJIOBBIX XpoMocoM. HacienoBaHue NPU3HAKOB,
CLeMNJIEHHBIX C MOJIOM.

[eHoTHn Kak 1esocTHasd cucteMa. [liedoTponuss — MHOKeCTBEHHOE
JlecTBUE reHa. MHOXKeCTBEeHHbIH aJlyiesin3M. B3auMojercTBYE HeaslJle/IbHbIX
reHoB. KomnsieMeHTapHOCTb. dnucTas. [lonumepus.

['eHeTHUYeCKHU KOHTPOJIb Pa3BUTHUS PACTEHUM, )KUBOTHBIX U YeJIOBEKA, a
Takxe PU3UO0JIOTUYEeCKHUX MPOIECCOB, MOBEJIEHNUS U KOTHUTUBHBIX QYHKIIUH.
[eHeTMYeCcKUe MeXaHU3Mbl CHMOMOreHe3a, MeXaHHW3Mbl B3aHWMOJENCTBUS
«XO03IUH - Mapa3uT» U «XO03IUH - MHUKpPOOMOM». ['eHeTHYecKHe aCNeKThl
KOHTPOJII M HW3MEHEHUs HacJeACTBEHHOW HWHPOpMALMU B MNOKOJIEHUSX
KJIETOK U OPraHU3MOB.

JdeMoHcTpauuu

[ToptpeTtsl: I'. Menpens, T. Mopras.

Tabsaunbl 1 cxembl: «IlepBbld U BTOpOM 3akoHbl MeHaensa», «Tpetuu
3akOH  MeHgensa»,  «AHanusupylllee  CKpelluBaHue»,  «HemosiHoe
JIOMUHUpOBaHUe», «CLenJeHHOe HaclaeJ0BaHUe NMPU3HAKOB Y JP030(QHUIIbI»,
«[eHeTuka mnoJsa», «Kapuorun desoBeka», «Kapuotun papo3oPubI»,
«Kapuortun nrunbl», «MHOXKeCTBEHHBIM aJuienu3M», «B3auMogencreue
TeHOBY.

Ob6opynoBaHUe: MoJesb AJS JEMOHCTpPAlUM 3aKOHOB eJUHO0Opa3us
ruOpUIOB NEPBOTO NOKOJIEHUS W paculelJieHUsI MPU3HAKOB, MOJesb JJIs
JleMOHCTpAaLMY 3aKOHA HE3aBUCHMMOTI'0 HacJleJOBaHUSA IPU3HAKOB, MO/eJIb JJIs]
JIEMOHCTpALlMM  CLEIJIEHHOrO0  HacjeJO0BaHUA IPU3HAKOB, CBETOBOH
MUKPOCKOII, MUKponipemnapart: «/lpo3odua».

[lpakTyecKass pao6oTa «M3ydyeHHe pe3yJibTAaTOB MOHOTHUOPHUAHOTO
CKpellMBaHUsA y AP030DHUIbI».

[lpakTyecKkass pa6oTra «M3ydyeHue pe3yJbTaTOB JUTHOPHUAHOTO
CKpellMBaHUsA y AP030DHUIbI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumogelicTBUe reHoTuna U cpefbl Ipu GOpMUPOBAHUM GeEHOTHUIA.
N3MeHUYMBOCTh NMpPHU3HAKOB. KauecTBeHHble U KOJIMYECTBEHHbIE NMPU3HAKU.
Buibl MI3MEHUYMBOCTU: HEHAC/IEeACTBEHHAA U HACJle,CTBEHHAS.

MoavdukanoHHass M3MeHYHUBOCTb. Posib cpeabl B (pOpMHPOBAHUM
MOJAU(PUKALMOHHON  U3MEHYUBOCTH. Hopma  peaknuu  npu3Haka.



BapuanvoHHbll psij; U BapuanMoHHass kpuBas (B. MoranHcen). CBoiicTBa
MOAU(PHUKALIMOHHON U3MEHYUBOCTH.

['eHOTHMIUYECKad U3MEHYUBOCTb. CBOMCTBa TeHOTUIIUYEeCKOH
W3MEeHYHUBOCTU. BHJBI IreHOTHMNHYECKOW HW3MEHYHMBOCTH: KOMOWHATHBHad,
MyTalMOHHas.

Komb6uHaTHBHasd W3MEHUYHUBOCTb. Mel03 M MOJIOBOM MpPOIECC — OCHOBA
KOMOMHATHBHOW M3MEHYUBOCTU. Pojib KOMOWHAaTUBHOM W3MEHYHWBOCTU B
CO3JaHUU TeHEeTUYEeCKOro pa3Ho00pas3us B mpejiesiax 0JHOr0 BU/ia.

MyTaniMoHHass U3MEHUYUBOCTb. BUibl MyTalMii: TEHHbIE, XxPOMOCOMHBIE,
reHoMHble. CHOHTaHHble W UWHAYLMPOBaHHble MyTaluu. fAjepHble U
UUTOIJIa3MaTUYeCKue MyTalnuu. CoMaTHYecKue U TMO0JIOBble MYyTallvHu.
[I[pyuyMHbI BOSHUKHOBEHHWS MyTalUi. MyTareHbl U X BJUsHUE HA OPTaHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTUYECKUX PSIZIOB B
HacJsieicTBeHHOM n3MeH4YuBocTH (H.WU. BaBusoB). BHessiepHass U3MeHYUBOCTh
Y HacJeJCTBEHHOCTb.

InuceHemMuKa U 3NU2EHOMUKA, pOJ/b 3NU2eHemu4eckux @akmopos 8
HAC/1e008aHUU U U3MeHYUB0CMU (heHOmunu4eckux NpU3HaKo8 y Op2aHu3Mos.

JAeMoHcTpauuu

[Toptpetsr: I. ne ®pus, B. Horanucen, H. 1. BaBusos.

Tabaunbl U cxembl: «Buabl HW3MeHYUBOCTH», «MoauduKanroHHas

U3MEHYUBOCTbY, «KoMb6rHaTuUBHas V3MEHYUBOCTHY, «Meno3s»,
«OmnofnoTBopeHue», «l'eHeTHdyeckue 3aboJieBaHUSA 4YesioBeKa», «Bugbl
MyTalu».

Ob6opyzoBaHUe: >KHUBble U TrepbapHble 3K3eMIUIApbl KOMHATHBIX
pacTeHUH, PUCYHKU (doTorpaduu) >KUBOTHBIX C pa3JMYHbBIMU BHUAAMU
M3MEHYUBOCTH.

JlaGopaTtopHas pa6ora «HUccnenoBanue 3aKOHOMEPHOCTeH
MOJAU(PUKALMOHHON M3MeH4YUBOCTHU. [locTpoeHMe BapUalLlMOHHOTO psja U
BapHUalMOHHOW KPUBOU.

[lpakTyeckass pa6ora «MyTtauuu y JApo3oduiibl (Ha TOTOBBIX
MUKpoIIpenaparTax)».

Tema 14.T'eHeTHKa 4ye/iIOBEeKa

Kapuotun d4esioBeka. MexayHapoaHasd IMporpaMma UCCaeOBaHUA
reHoMa yesjioBekKa. MeTo/ibl U3y4yeHUs TeHeTUKHU YeJIOBEKA: FeHeaJoTuYeCKUi,
OJIN3HEIL0BbIH, IIUTOTeHEeTUYEeCKUH, NONYJIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIpHO-TeHeTU4YeCKU. CoBpeMeHHOe  ompejesieHMe TeHOTHUIaA:
NOJIHOTEHOMHOE CEKBEHHPOBAaHWE, TeHOTUIHMPOBAaHHWE, B TOM 4YMCJIE C
noMmouibio [111P-ananmu3a. HacieacrBeHHbIe 3a00/ieBaHUS YeJioBeKa. ['eHHbIe U
XpOMOCOMHbIe  60JIe3HM  4esjoBeka. bojiesHM ¢ HacJaeACTBEHHOU



npepacrnoJioXeHHOCThIO. 3HayeHue MeJ UL UHCKOU reHeTUKHU B
NpefOTBpallleHUd U JieYeHUU TeHeTUYeCKHX 3a00/ieBaHUM 4eJsIOBeKa.
Meguko-reHeTU4YeCKOe KOHCyJibTUpOBaHUe. CTBOJIOBble KjaeTKU. [loHATHE
«FeHeTUYeCKOT0 Trpy3a». JTHYEeCKHe acCleKThbl HCCAeJOBAaHUU B 00J1aCTH
peJaKTUPOBAHUSA I'eHOMA U CTBOJIOBBIX KJIETOK.

['eHeTH4Yeckre (aKTOPBI MOBBIMIEHHOU YYBCTBUTEJBHOCTH 4YeJIOBEKA K
bU3N4eCKOMy M XMMHUYECKOMY 3arpsi3HEHUI0 OKpyXawlled CcpeJbl.
['eHeTHYecKada npeJpaclnosoKeHHOCTb YeJI0BeKa K aTOJIOTUAM.

JAeMoHcTpauuu

Ta6bsuuer ¥ cxembl: «Kapuotun desnoBeka», «MeToabl H3y4YeHUA
reHeTUKHU YyesioBeKar, «['eHeTU4Yeckre 3a60JieBaHUs YeJ0BEeKa».

[IpakTHyeckKas pa6oTa «CocTaBjieHHe U aHAIU3 POLOCTOBHOM.

Tema 15. CesteKuust OpraHu3MOB

JloMecTUKanya U cesJleKUUA. 3apoxJeHue CeJIeKLIMU U JOMeCTUKALUU.
Yyenuve H. W. BaBusioBa 0 lleHTpax NpOMUCXOXZEHHUS U MHOroo6pasus
KYJIbTYPHBIX pacTeHUH. PoJIb cesleKI|UY B CO3JaHUU COPTOB PACTEHUH U IIOPOJL
KUBOTHBIX. CopT, MopoJa, WITaMM. 3aKOH TOMOJIOTUYECKHUX pALOB B
HacseAcTBeHHOM wu3MeHuynBoctd H. W. BaBusioBa, ero 3HayeHue [Jid
ceJIeKLIUOHHOU paboThl.

MeTo/bl cesleKUUOHHOW paboThl. MCKycCTBEHHBIA OTOOP: MAacCOBBIM U
WHAUBU/AYAJbHBIA. JTanbl KOMOWHALMOHHOM cesiekuud. HcnoblTaHue
Npou3BOJUTENEW MO MOTOMCTBY. OTOOP MO TreHOTHUIYy C NOMOIbIO OLEHKH
deHOoTHNIA IOTOMCTBA U OTOOP MO reHOTUNy € noMolubio aHaau3a JHK.

UcKyccTBEHHBIM MyTareHe3 KakK MeETOJ, CeJIEKLLMOHHOW paboThl.
PaguallMOHHBIA M XMMUYECKUM MyTareHe3 KaK MWCTOYHUK MyTalUuu y
KyJbTYpPHBIX dbopm OpPraHU3MOB. Ucnonb3oBanue FeHOMHOTIO
peJaKTUPOBaHUS W MeToA0B pekoMbuHaHTHbIXx JIHK gaa mnosydeHus
HMCXOAHOI'0 MaTepuaJsa [Jid CeJeKL1U.

[lonyyeHue IOJIUIIJIOUIOB. BHyTpuBH0Bas ruopuarsanus.
B/IM3KOPOACTBEHHOE CKpelluBaHWe, WJIA WHOpUAMHI. HepoacTBeHHOe
CKpellMBaHUe, UM ayTOPUAUHT. ['eTepo3Uc U ero npu4drHbL. Mcnosib3oBaHUe
retepo3uca B cejekyuu. OTpanéHHasas rubpuausauusa. [Ipeoposienue
oecryiofiisi MEeXBUJOBbIX THOPUAOB. [lOCTHMXKEHUSI CeJIeKUUU PACTEHUU U
YKUBOTHBIX. «3€/1EHASA Pe8OAIOYUSI».

CoxpaHeHMe U U3y4YeHHe reHeTUYEeCKUX PeCypCOB KyJIbTYPHBIX paCTeHUU
M HUX [OUKUX pOAWYed Il CO3/J4aHUs HOBbIX COPTOB U TUOPUJIOB
CeJIbCKOXO3IMCTBEHHBIX KYJbTYp. H3yueHue, COXpaHeHue u ynpas/eHue
2EHEeMUYEeCKUMU  pecypcamu  Ce/AbCKOXO3SUCMBEHHbIX U  NPOMbICA08bIX
JHCUBOMHBIX 8 Ye/s1X YJAYYUWEHUS Cyuecmayowux U co30aHUsi HO8bIX NOpod,



JAUHUU U KpOCCO8, 8 MOM Yucjae C NPUMEHEHUeM CO8PEMEHHbIX Memodos
HAYYHbIX UCC1ed08aHULl, nepedosblx udell U NepCneKMuUBHbIX MEXHOA02ULL

JAeMoHcTpauuu

[loptpersi: H. WU. BaBusios, U. B. Muuypun, I'. I. Kapneuenko, II. II.
JlykbsaneHko, b. JI. Acraypos, H. bopJioyr, JI. K. besses.

Tabaunbl M cxembl: «lleHTpbl MNPOUCXOXKAEHUS U MHOrooOpasus
KYJIbTYPHBIX PaCTEHUU», «3aKOH TOMOJIOTUYECKUX PAJOB B HACJEACTBEHHOU
W3MEeHYUBOCTH», «MeToabl cenekuun», «OTAas€éHHass TUOPUAU3ALUY,
«MyTareHes».

JlabopaTopHas pa6oTa «H3yyeHue COPTOB KYJbTYPHBIX PAaCTEHUU U
NopoJ, AOMAIIHUX )KUBOTHBIX».

JlabopaTopHasi pa6oTa «/M3ydyeHre MeTO/I0B CeJIEKIUU PACTEHUMN».

[IpakTHyecKas pa6oTa «[IpuBUBKa pacTeHUN».

IKckypcust «OCHOBHble METO/Zbl U NOCTHMIXKEHHUS CeJIEKIIUM PAaCTEHUH U
)KUBOTHBIX  (Ha  CeJIeKIJMOHHYI  CTaHLMWI, I[JIeMeHHy  depMmy,
COPTOUCIIbITATEJIbHBIM Y4aCTOK, B TEeMJUYHOE XO03SIUCTBO, B J1labopaTOpHUIO
arpoyHUBEPCUTETA UJIM HAYYHOTO LIeHTPa)».

Tema 16. BuoTexHO0JIOrMA U CUHTETHYeCKast 6M0JIOTUs

OO'BbEKTHI, UCNOJIb3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHbIE U TKaHEBbIE
KyJbTYpbl, MHUKPOOPraHU3Mbl, MUX XapaKTepUCTHUKA. TpaJAuLlMOHHAasA
OMOTEXHOJIOTHA: XJieboledeHHe, MoJy4eHHe KHUCJIOMOJIOYHBIX HPOAYKTOB,
BUHO/Jere. MUKpOOHO0THYeCKUM CUHTEe3. OO0 beKThl MUKPOOHUOJIOTUYEeCKUX
TexHoJIoruu. [Ipou3BoicTBO 6eJika, aMUHOKUCJIOT U BUTAMHUHOB.

Co3faHMe TEeXHOJIOTUM U  HHCTPYMEHTOB  LieJleHallpaBJIEHHOTO
VM3MEeHEeHH U KOHCTPYHMPOBAHUSA T€HOMOB C LieJIbI0 IT0JIy4eHUsA OPraHU3MOB U
MX KOMIIOHEHTOB, COJepKalluX He BCTpevyawuyeca B I[pUpoje
OMOCUHTEeTUYECKHE NYTH.

KiteTtouHasa uHxeHepus. MeToZbl KyJIbTYypbl KJIeTOK YU TKaHEU pacTeHUHU
Y XXUBOTHbIX. KpruobaHku. CoMaTruyeckas rudbpuavsanus U COMaTU4YeCKUHU
aMbpuoreHes. Ucnosib30BaHMe ramnjion/ioB B CeJIeKIIMU pacTeHUn. [loayuyeHue
MOHOK/AOHA/bHbIX ~ aHmumea.  Hcnoab3osaHue - MOHOK/AOHA/AbHbLIX U
NO/UK/A0HA/IbHLIX aHmumesa 8 meduyuHe. VICKycCTBEHHOE OIJIOJJOTBOPEHHUE.
PekoHCTpyKUA AWLEKJIETOK UM  KJIOHHPOBAaHUE (KUBOTHBIX. MeToz
TPaHCIJIAHTALUU /Iep KJIeTOK. TexHo102uu 0300p08/aeHUs, KY1bMUu8UPOBAHUS
U MUKPOK/IOHA/bHO20 PA3MHOMCEHUS CE/NbCKOX0351UCMBEHHbIX KY/1bmyp.

XpoMoCcOMHas M reHHas WHXeHepus. MUCKyCCTBEHHBIM CUHTE3 reHa U
KOHCTpyupoBaHue pekoMbuHaHTHbiXx JIHK. Co3danHue mpaHczeHHbIX
op2aHu3smos. JloCTUKeHHWs1 U TepClneKTUBbl XPOMOCOMHOW M TeHHOM
VMH>XKeHepHUU. IKOJIOTUUECKHE U ITUYECKHE MTPOOJIEMBI TEHHOU UHXKEHEPUH.



MeaunuHckre 6HMOTeXHOJIOTHHU. [locTreHOMHas uudpoBass MeJUIIMHA.
[IIP-nguarHoctruka. MeTa6o/JIOMHbIA aHa/M3, T'eHOLlEHTPUYECKUM aHa/u3
NpoTeoMa 4eJioBeKa [Jisl OLleHKH COCTOSIHUSI ero 3[J0poBbsi. Mcnosib3o0BaHUE
CTBOJIOBBIX KJIETOK. TapreTHass Tepanusi paka. 3D-O0MouHXeHepus AJs
pa3paboTKu pyHAAMEeHTaJbHbIX OCHOB MEeJULIMHCKUX TEXHOJIOTHUH, CO3/IaHHUSA
KOMIIJIEKCHBIX TKaHEW COUeTaHHUEM TEXHOJIOTUM TPEXMEPHOTO OMONIPUHTHUHTA
Y ckadpPosguHra [J14 pellleHUs 3a/1a4 TepCOHAJIU3UPOBAHHON MeJUIIMHbBI.

Co37aHMe BEKTOPHBIX BaKI[MH C 11€JIbl0 00ecriedeHUsI KOMOMHHUPOBAaHHOU
3amuThl oT Bo3oyauTesiert OPBY, ycTtaHOB/IeHME MOJIEKYJIIPHBIX MEXaHU3MOB
¢dynkuvonupoBanuss PHK-cozmepxalmx BHpPYyCcOB, BBI3BIBAWOIIAX 0CO00
oIacHble 3a60JieBaHUs YeJI0BEKA U XKUBOTHDIX.

JAeMoHcTpauuu

Tabaunbl U cxembl: «Hcnosib30BaHHE  MHUKPOOPTraHM3MOB B
NPOMBILIJIEHHOM TpPOU3BOJCTBe», «KiyieTouHass uWHXeHepusi», «[eHHas
WHXKEHEepUsI».

JlabopaTopHasi pa6oTa «/M3ydyeHre 00'bEKTOB OMOTEXHOJIOTHUU».

[IpakTHyeckas pa6oTa «[losydyeHre MOJIOYHOKUCBIX MTPOYKTOBY.

IKcKypcusi «buoTexHOJIOTHMS - BakKHellllasg NPOU3BOAUTEJIbHAsA CHUJIA
COBPEMEHHOCTH (Ha GUOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».



IIVIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA ITPOI'PAMMBI 110
BbHUOJIOTUMH HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3BOBAHUA

JIMYHOCTHBIE PE3YJ/IbTATbI

®I'0C COO ycraHaBiuBaeT TpebOBaHUSA K pe3yJbTaTaM OCBOEHUS
00yYalIIUMMUCA NMPOrpaMM CpeJHero o6uiero o6pa3oBaHUA: JIMYHOCTHBIE,
MeTanpeJMeTHbIE U IpeMeTHBIE.

B cTpykType J/HWYHOCTHBIX pPe3yJbTaTOB OCBOEHHS MPOTpPaMMbl IO
OM0JI0TUU Bbl/leJIeHbI cjenyroumue COCTaBJIAIOIME: OCO3HaHHe
00y4arLUMHUCA POCCUMCKOW TPAXJAHCKOM UJEHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CaMOCTOATEJBHOCTH M CaMOOIPeJEJIeHUI, Ha/au4ue
Mmomusayuu K OOy4eHHUIO OWOJIOTUH, Ye/leHanpas/qeHHoe pa3gumue
BHYTPEHHUX YOEXJEeHUU JIMYHOCTU Ha OCHOBE KJIOYEBBIX ILEHHOCTEW H
MCTOPUYECKUX TPAAUIUNA PAa3BUTHUSA OMOJIOTUYECKOTO 3HAHHUS, 20MOBHOCMb U
CnocobHocmb 00yYalLUXCA PYKOBOJCTBOBAaTbCA B CBOEW [JeATEJbHOCTH
IJEHHOCTHO-CMbICJIOBBIMU yCTaHOBKAaMH, NPUCYLIUMHA cUCTeEMe
OMO0JIOTUYECKOTO 00pa30BaHUsA, HA/AUYUE NPABOCO3HAHUS 3KOJOTUYECKOU
KyJIbTYpPbl, CNOCOGHOCMU CMA8UMb LeJIU U CTPOUTD )XKU3HEHHbIE JIaHbl.

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHWS MpOorpaMMbl 1O OHOJIOTUH
JIOCTUTAKOTCA B eJWHCTBe y4eOHOW M BOCIUTATEJbHOW [JedTeJbHOCTU B
COOTBETCTBUM C TpPAAULHAOHHBIMA POCCUWCKUMHU COLUOKYJbTYPHBIMH,
UCTOPUYECKMMH M JYXOBHO-HPAaBCTBEHHbIMU LIEHHOCTSMH, NPUHATBIMU B
ob11ecTBe NpaBUJIaMHd U HOpMaMHU NMOBeJIEHUS U CIOCOOCTBYIOT IpoleccaM
CaMONO3HAHHUS, CaMOBOCIIMTAHUSA U CaMOpPAa3BUTHS, PAa3BUTHUSA BHYTpPEHHeH
NO3ULUHY JIMYHOCTH, NAaTPUOTHU3MaA U YBAXKEHUS K 3aKOHY U NMPaBONOPALKY,
4yeJIOBEKY TPYJa U CTaplIeMY MOKOJIEHUIO, B3AaMMHOT0 YBaXKEHU S, OEPEKHOTO
OTHOUIEHHUS K KyJIbTYPHOMY HacJeAWI0 U TPaJULUSAM MHOTOHALMOHAJIbHOTO
Hapoaa Poccuiickoit @enepanyu, Npupoie U OKpyKarwlien cpeje.

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHUS y4eOHOro mpeamera «buosiorus»
JIOJDKHbl ~ OTpaaTb  TOTOBHOCTb W CIOCOOHOCTh  OOyYaroIUXCs
PYKOBO/JICTBOBATbC CPOPMUPOBAHHON BHYTPeHHeH MNO3ULMEN JIMUHOCTH,
CHCTEMOU LIEHHOCTHBIX OpPHUEeHTalu{, NO3UTUBHBIX BHYTPEHHUX YOEXK/IEHHUH,
COOTBETCTBYKOIIUX TPAJULUOHHBIM LIEHHOCTSM POCCHUIMCKOr0o OOLIeCcTBa,
pacliMpeHue >»KU3HEHHOTO ONbITa U OMNbITA JAEATEJbHOCTH B IMpOIecce
peasiu3aliy OCHOBHbIX HallpaBJIeHUW BOCIUTATEJIbHOU eI TeJbHOCTH, B TOM
4yucJje B YacTH:

1) rpaXAaHCKOr0 BOCIUTAHUS:



chOpPMUPOBAHHOCTh TPaXKJAHCKOM MO3ULMU O0Oy4Yalollerocsi Kak
aKTUBHOTO Y OTBETCTBEHHOIO YJleHA POCCUMCKOTO0 001 ECTBA;

OCO3HAHME CBOUX KOHCTUTYILMOHHBIX MpPaB U 0013aHHOCTEH, YBaKeHHE
3aKOHAa Y NMPaBONOPSAAKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOHW JeATEeJbHOCTH MPU CO3JaHUU
y4eOHbIX TMPOEKTOB, pelIeHWHM Yy4eOHBbIX UM MO03HaBaTeJbHBIX 3a/ady,
BBINIOJIHEHUU OMOJIOTUYECKUX IKCITIEPUMEHTOB;

CIIOCOOHOCTb ONpeJiesiiTb COOCTBEHHYI0 MO3UIIUI0 MO OTHOIIEHUI K
SIBJIEHWSIM COBPEMEHHOM XKU3HU U 0O0'bSICHATH €6;

yMEeHHWEe  y4YUTbIBaTb B  CBOUX  JEUCTBUSAX  HEOOXOJUMOCTb
KOHCTPYKTHBHOTO B3aUMOJIEUCTBUA JIIOJEW C pPa3HbIMU YyOEXKIEHHUSIMH,
KYJIbTYPHBIMH LIEHHOCTSIMM Y COLIMAJIbHBIM MOJI0OKEHUEM;

rOTOBHOCTb K COTPYJHHUYECTBY B IpoOIlecce COBMECTHOTO BbINOJIHEHUS
y4eOHbIX, MO3HABATEJbHbBIX U HCCAeJ0BATEJbCKUX 33/lay, YBAXXUTEJbHOTO
OTHOIIIEHHWS1 K MHEHUIO ONIOHEHTOB NPH OOCYKJEHUU CHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COZlePXKaHUS;

FOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU J1eSITeJIbHOCTH;

2) IaTPUOTUYECKOr0 BOCIIUTAHUA:

cOOPMUPOBAHHOCTb  POCCUMCKOW  TPaKJAaHCKOUM  UJEHTUYHOCTH,
NaTPUOTH3MA, YBaXKEHUSA K CBOEMY HAapOAY, YYBCTBA OTBETCTBEHHOCTHU Iepes
PoavHOW, ropoCcTU 3a CBOW KpaM, CBO PoavHy, CBOM fI3bIK U KYJIbTYpY,
NPOLIJIOE U HACTOsIlee MHOTOHALMOHAJIbHOTO Hapoaa Poccuy;

[IeHHOCTHOE OTHOLIeHUWe K MNPUPOJHOMY Hac/JeJUl0 M NaMATHUKaM
NpUPOJibI, JOCTUKEeHUSAIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX,
TPYAe;

CIIOCOOHOCTb OLEHUBATh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJEHUE U
pa3BUTHE OHUOJIOTHUH, IOHUMAHUS 3HAYeHUsI OHMOJIOTMM B MO3HAHUU 3aKOHOB
NPUPO/ibI, B )KU3HU YeJIOBEKA U COBPEMEHHOI'0 0011IECTBa;

ujieriHas yoexxJEHHOCTb, TOTOBHOCTD K CJIY:KeHHUI0 U 3amuTe OTevyecTBa,
OTBETCTBEHHOCTb 3a €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

O0CO3HaHHeE IYXOBHbIX LIEHHOCTEW POCCUMCKOT0 HAPO 4 a;

chOpPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, 3ITUYECKOTO MOBEeHUS;

CIIOCOOHOCTD OLIEHMBATh CUTYaAI|UI0 U IPUHHUMATbh OCO3HAHHbIE pEeLEeHUs],
OpPHUEHTUPYSCh HAa MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOI0 OYAYILErO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTEJISIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO NPUHATHUSA LIEHHOCTEeN CEMENHOM »KU3HHU B COOTBETCTBUU
C TpaauLMsIMU HapoAoB Poccuy;



4) 3CTEeTUYECKOro BOCIMTAHUS:

3CTeTUYECKOE OTHOIIIEHHE K MUPY, BKJII0Yas 3CTETUKY ObITa, HAYYHOTr0 U
TEXHUYECKOT0 TBOPUYECTBA, CIOPTA, TPYAa, 061eCTBEHHBIX OTHOUIEHUH;

NOHMMaHHWe 3MOIMOHAJbHOTO BO3JE€HCTBUS >XUBOW NPUPOJblI U €€
IIeHHOCTH;

rOTOBHOCTb K CAMOBBbIPa)XEHHU IO B pa3HbIX BUJJaX UCKYCCTBA, CTPEMJIEHU e
NPOSIBJISATh Ka4eCTBA TBOPYECKOU JIUUHOCTH;

5) ¢usnyeckoro BocnutaHusi, pOpMUPOBAHUSA KYJIBTYPbl 340POBbS
M 3MOLMOHA/ILHOTO G/IaronoJy4usi:

NOHMMaHWe W peaJsiu3alysl 3/I0pOBOTO U 6Ge30macHOro obpasa »KU3HHU
(3mopoBoe mNUTaHUE, COOJIIOJeHUE TUTMEeHUYEeCKUMX TpaBUJ U  HOPM,
cOaJlaHCUPOBAHHbIM pEXUM 3aHATUHA M OT/bIXa, peryJjspHas ¢usuyeckas
aKTUBHOCTb), 6EpPEXHOr0, OTBETCTBEHHOI'0 U KOMIIETEHTHOTO OTHOIIIEHUS K
COOGCTBEHHOMY GU3UYECKOMY U IICUXHUYECKOMY 3/I0POBbIO;

NOHMMaHWe I[eHHOCTU MNpPaBUJ HHAWBHUJYAJbHOTO U KOJIJIEKTUBHOTO
6e30MacHOT0 MOBeJEeHUS B CUTYAIUAX, YTPOXKAIOIIMX 3/J0POBbI0 M KU3HHU
JI01EeH;

OCO3HAaHWe TOCJeNCTBUM U  HENpUATUSA  BpeAHbIX INPHUBBIYEK
(ynmoTpebJieHHS aJIKOT0J1s1, HAPKOTHUKOB, KYpeHUs);

6) TpyA0BOTr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Zly, 0CO3HAaHHWE e HHOCTH MacTEePCTBA, TPy 0JII00UeE;

TOTOBHOCTb K aKTUBHOU J|eITEJIbHOCTU TEXHOJIOTUYECKOM U COLlMa/IbHOMN
HalpaBJIEHHOCTH,  CIOCOOHOCTb  WHULMUUPOBATh, IJIAHUPOBATb U
CaMOCTOSITEJIbHO BBINOJHATh TaKYI0 e TeJIbHOCTb;

MHTEpeC K pas3/u4HbIM chepaM NpodecCUOHAJbHON JesdTeJIbHOCTH,
yMeHHe COBepllaTb OCO3HAHHbIM BbIOOp Oyayled mnpodeccuu U
peasin30BbIBAaTh COOCTBEHHbIE YKU3HEHHbIE MJIaHbI;

rOTOBHOCTb U CIIOCOOHOCTb K 0Opa30BaHUIO M CaMOOOpPA30BaHHIO Ha
NPOTSP)KEHUH BCEU KU3HUY;

7) 3K0JI0TH4€eCKOro BOCMUTAHMA:

3KO0JIOTUYECKHU 1€/1eCO00pa3HOe OTHOIIEHUE K NPUPOJEe KaK UCTOYHUKY
»KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS;

NOBBILIEHUE YPOBHS 3KOJIOTUYECKOH KYJIbTYypbl: IPUOOpPETEHHUE OMNBITA
IJIAHUPOBAHUS MOCTYNKOB M OLIEHKU KX BO3MOXKHbBIX MNOCJAEeACTBUU i
OKpY>Kalolller Cpe/ibl;

OCO3HaHMeE I7100aJbHOr0 XapaKTepa 3KOJ0TUYECKUX TPOOJIEM U TyTEN UX
pelleHus;

CIIOCOOHOCTb MCII0JIb30BaTh NpUObOpeTaeMble MPU U3YyYeHUU OHUOJIOTUHU
3HAaHUS U YMEHHUs NMpPU pelleHUU Npo6JieM, CBAISAHHBIX C palMOHAJIbHBIM



NpPUPOJIONO0JAb30BaHUEM (COOJIIOJIEHHMEe TpaBUJ I[OBEJIEHUS B IPUPO/E,
HalpaBJIEeHHbIX Ha COXpPaHEHHE PAaBHOBECHS B 3KOCUCTEMAax, OXpaHy BUJOB,
3KoCcUCTeM, 6uocdephbl);

aKTUBHOEe HeNpUsITHE [AeWCTBUM, NPHUHOCAIIMX BpeJl OKpy»Kalollein
NpUPOJHOU  cpejle, yMeHMe  MPOrHO3UpoOBaTb  HeOJIATONMPUSITHBIE
9KO0JIOTUYECKUEe NocJIeJICTBUS npeAnpruHUMaeMbIX JleHCTBUHI 7
npeJoTBpPAIlATh UX;

Ha/lMuMe pPa3BUTOr0 3KOJIOTUYECKOTO MbILLJIEHHUs, 3KOJIOTUYEeCKOH
KyJIbTYpbl, ONIbITA JIeITEJIbHOCTU 3KOJIOTHYECKOW HaNpaBJeHHOCTH, YMEHHUs
PYKOBOJACTBOBAaTbC HWMM B [03HAaBaTeJbHOM, KOMMYHUKAaTUBHOU U
COIlMAJIbHOM TNpPaAKTHKe, TOTOBHOCTM K Yy4yaCTUI0 B TNpPaKTUYECKOH
JleITeJIbHOCTH 39KOJIOTMYeCKOUM HanpaBJIEHHOCTH;

8) HeHHOCTH HayYHOT0 NO3HAHM:

cbOpMUPOBAHHOCTD MUPOBO33pEHMUS], COOTBETCTBYIOIIET O
COBpEMEHHOMY YpPOBHI0O pa3BUTHsS HAyKH U OOIIECTBEHHOM NPAKTHKH,
OCHOBAaHHOI'0 Ha JuaJiore KyJbTyp, CIOCOOCTBYIOLIET0 OCO3HAHHUIO CBOErO
MecTa B OJIMKYJIbTYPHOM MHUDE;

COBEpPIIEHCTBOBAaHUE S3bIKOBOM M YUTATEJbCKOHW KYyJbTYypbl KakK
Cpe/icTBa B3aMMOAEUCTBUSA MEXAY JIIOJbMU U TO3HAHUS MUDA;

NOHUMaHUe crneuuPUKHA OGHOJIOTUM KaK HayKH, OCO3HAHUS eé PoJd B
$bOpMUpPOBAHUM  pPALMOHAJIBHOTO  HAy4YHOrO  MBbIILJIIEHUS], CO3/laHUU
[[eJIOCTHOTO TMpeJCTaBJeHUs1 06 OKpyKalolleM MHpe KaK O eJUHCTBe
IpPUPO/bI, YeJOBEKA U 06LIeCTBa, B TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN
Y pellleHUH Mpob6JieM COXpaHeHUs MPUPOJHOTO paBHOBECHUS;

yOeXJEHHOCTb B  3HAYMMOCTHM  OHOJIOTUM  [iJII  COBPEMEHHOU
[MBUJIM3ALUHU: 06ecriedeHrs HOBOT'O YPOBHS pa3BUTHS MeJUIUHbI, CO3/laHUE
NepCrneKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh PeCypCcHbIe MPO6JeMbl
pa3BUTHUSI 4YeJIOBeYeCTBa, I[OMCKA MNyTed BbIX0JA U3 TIJI00AJbHBIX
3KOJIOTUYECKHUX IMpo6JsieM U obecneyeHUs] IMepexojla K YCTOWYHUBOMY
pPa3BUTHIO, paAllMOHAJbHOMY HCIOJIb30BAHUIO TPHUPOAHBIX PECypcoB U
$OpMHUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEeHUH OUOJIOTHUYECKUX 3HAHHUU B IeJsx
MOBBIIIEHUs] 00IIeNd KyJbTYypbl, €CTECTBEHHO-HAYYHOU TI'PAaMOTHOCTH, KakK
COCTAaBHOM  4YacTh  (QPYHKIMUOHAJbHOM TPAaMOTHOCTH  OOydYaKOIIUXCS,
dbopMupyeMoi NpU U3y4YeHUU OHUOJIOTUY;

NOHUMaHWEe CYIIHOCTH METOJOB TO3HAHUS, HCIOJb3yeMbIX B
eCTeCTBEeHHbIX HayKaX, ClIOCOOHOCTH UCI0JIb30BaTh MOJydaeMble 3HAHUS [IJIs
aHaJIN3a U 00'bSICHEHHS SIBJIEHUH OKPYKAKIIEr0 MUPA U MPOUCXOAAIUX B HEM



HSMGHGHHﬁ, YMEHHE O€JI1aTb 000CHOBaHHbBIE 3aKJIIOYEHHS Ha OCHOBE HAaY49HbIX
Cl)aKTOB U UMEKINXCA NAaHHbBIX C IE€JIbIO IMMOJIY4€HHUA JOCTOBEPHbBIX BbIBO OB,

CITIOCOOHOCTh CaMOCTOSTEJbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUA
AJId pellneHHudA HpO6JIeM B p€aJIbHbBIX }KU3HEHHbIX CUTYAllUAX;

OCO3HaHHe EHHOCTH HaquOﬁ AeATeJIbHOCTHU, I'OTOBHOCTD
OCyLIECTBJIATH IIPOEKTHYIO H HccaegoBaTeJIbCKYHO AeATeJIbHOCTDb
WHAWBUAYAJIbHO U B I'PYIIIIE,

FOTOBHOCTh M CIIOCOOHOCTh K HEIIPpEPBIBHOMY O6pa3OBaHI/I}O n
CaMOO6p330BaHI/I}O, K daKTUBHOMY IIOJIYY€HHWIO HOBBIX 3HaHUH M0 OMOJIOTUMU B
COOTBETCTBHH C ) KU3HEHHBIMHU HOTpe6HOCTHMI/I.

METAINIPEJAMETHBIE PE3YJ/IBTATbI

MeTanpeaMeTHble pe3yJbTaThl OCBOEHUSI Y4eOHOro MmpeaMeTa
«buoJsiorusi» BKJ/OYAIOT: 3HAYMMble AJs0 GOPMUPOBAHUS MUPOBO33PEHUS
00yYaloIIMXCAd MEeXIUCHUIIJIMHApHble (MeXIpeJAMeTHbIe) o06lleHay4YHble
MOHSATHS, OTPpaXKalolUe 11eJJIOCTHOCTh HAyYHON KapTUHbI MUPaA U crieluPp UKy
MEeTO/I0OB IMO3HAHHUS, HUCIOJb3yEMBbIX B €CTECTBEHHbIX HayKax (BelecTBO,
JHeprus, siBJieHue, NpoLecc, CUCTeMa, HaydYHbIM (aKT, NPUHLHUI, TUIOTE33,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIe[j0BaHUEe, HADJIO/leHre, U3MePEeHUE,
JKCIIepUMEHT W  Jpyrue); yYHHBepcaJbHble  ydeOHble  JeWCTBHUA
(mo3HaBaTeJibHble, KOMMYHUKAaTUBHbIE, PEryJsaTUBHbIE), 00ecrneyrnBawIe
dbopmupoBaHre  QYHKUUOHAJIbHOW  TPaMOTHOCTM M COLMAJIbHOU
KOMIIETEHLUU OOYYaIOLUXCH; CIOCOOHOCTh OOYyYaloLUXCS HCHO0JIb30BaTh
OCBOEHHblE  MEX/JUCLUIIJIMHAPHble, MHUPOBO33pE€HYECKHME 3HAHUA U
YHUBepCaJlibHble Yy4eOHble [eUCTBUS B IO03HABaTeJbHOU W COLUAJIBHOU
NpaKTHUKE.

B pesysbTaTe H3y4yeHHs1 OHOJIOTUM HA YpPOBHE CpeJHEro oOILIero
00pa3oBaHUs y oOy4awilerocs OyayT CcPOpMUPOBAHBbI IO3HABaTeJibHbIE
yHUBepCaJibHble y4yeOHble JeHMCTBUS, KOMMYHUKAaTHBHblE yHUBepCaJbHblE
y4yeOHble JeNCTBHUS, PeryJsiTUBHble YHUBeEpCaJibHble Yy4eOHble AelCTBUS,
COBMeCTHas JiesiTeJIbHOCTb.

MeTanpeaMeTHbIe pe3yJibTaThbl 0CBOEHUSI MPOrPaMMbl CPeJHETO OOILEro
06pa30BaHUs JOJDKHbBI OTPaXKaTh:

OBjlafleHMe YHUBEpPCAa/JIbHBIMU Yy4YE€OHbIMM I[O3HABaTeJbHbIMU
JeVCTBUSIMU:

1) 6a30BbIe JIOTUYECKHE A€V CTBUS:

CaMOCTOSITEJIbHO (GOpPMYyJIUPOBAaTh M aKTyaJU3UPOBaThb MPoOJIEMY,
paccMaTpuUBaTh €€ BCECTOPOHHE;



MCII0JIb30BaTh IIPU OCBOEHWU 3HAHWUU MPUEMBI JIOTUUECKOT0 MbILIJIEHUS
(aHasnu3a, cMHTE3a, CpaBHEHUs, KaacCupUKaluy, 0600611eHHs), paCKpbIBaTh
CMbICJ OMOJIOTUYECKUX TMOHSATHUHN (BBIJEJNATh WX XapaKTepHble NPU3HAKH,
yCTaHABJIMBAThb CBA3U C IPYyTUMU OHATUSIMHU );

onpeessAThb LeJu AesaTeJbHOCTH, 3a/ilaBasi MapaMeTpPbl U KPUTEPUU UX
JIOCTXKEHHS, COOTHOCUTb pe3yJibTaThl [AeATEeJbHOCTH C IMOCTaBJEeHHbIMHU
L essIMU;

HCI0JIb30BaTh OWOJIOTUYECKHE MOHSATUS VI 00bsCHEHHUSA (AKTOB U
ABJIEHUH KUBOY NIPUPOJBI;

CTPOUTH JIOTUYECKHE pacCyXJeHHusl (MHAYKTHUBHbIE, JeAYKTUBHbIE, IO
aHaJIOTHH), BBISIBJISITh 3aKOHOMEPHOCTH 17| NpOTHUBOpPEYUs B
paccMaTpUBaEMbIX sIBJIEHUSAX, POPMYJIUPOBATh BbIBObl U 3aK/II0UEHUS;

NPpUMEHSAThL CXEeMHO-MOJleJIbHble CpeACTBa /il IpeJiCTaBJIeHHUs
CYIlleCTBEHHBIX CBSI3€M U OTHOLIEHUN B U3y4aeMbIX OU0JIOTUYECKUX 00'bEKTAX,
a TakXe TNPOTUBOPEYUN PA3HOTO POJIa, BbISBJEHHBIX B pPa3/IMYHbBIX
MHGOPMAIMOHHbBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pelleHds MOpobJeMbl C Y4YETOM aHaJM3a
MMeKLUXCA MaTepUaJlbHbIX U HEMaTepHUaIbHbBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B [IeATEJbHOCTb, OLIEHUBATb COOTBETCTBHE
pe3yJIbTaTOB LeJIIM, OLLleHUBATh PUCKHU MOCAEICTBUH [1eATEJbHOCTH;

KOOPAUHUPOBATb U BBINOJHATb pPabOTy B YCJAOBUAX peasibHOTO,
BUPTYaJbHOIO U KOMOMHUPOBAHHOTO B3aUMO/JeNUCTBUS;

pa3BUBaTh KpeaTUBHOE MblIIJIEHHWE IPU peLIeHUH }KU3HEHHBIX IPOOJIEM.

2) 6a30Bble HcCaeA0BaTeIbCKUe AeCTBUA:

BJaJleTb HaBblKaMU y4eOHO-UCCAe[0BAaTeNbCKOM W  MPOEKTHOM
JleITEeJIbHOCTH, HaBblKaMM paspelleHUs MpobJieM, CIOCOOHOCTbIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY NOMCKY METO/[0B PellieHUs TPaKTUYECKUX
3a/ay4, IPMMEHEeHUI0 Pa3JIMYHbIX METO/0B O3HAHUS;

MCII0JIb30BaTh pa3JiMiHble BU/bl AeSITeJbHOCTHU MO MOJYYEHHUI0 HOBOTO
3HAHMs, ero MHTepnpeTaluy, Npeodbpa3oBaHUI0 U NPUMEHEHHUIO B YYEOHbBIX
CUTyalUsIX, B TOM YMCJIE IPU CO3/IaHUU YUYEOHBIX U COLUATbHBIX IPOEKTOB;

dbopmMupoBaThb Hay4YHbIM THUN  MBbILULJIIEHUS, BJA3JeTb Hay4YHOH
TEPMHUHOJIOTUEH, KJII0YEBbIMU NOHATUSAMHU U METOJaMU;

CTaBUTb U GOPMYJIUPOBATH COOCTBEHHbIE 33/1a4M B 06pa30BaTeIbHOM
JleITEJIbHOCTU U KU3HEHHBIX CUTYalUSX;

BBISIBJISITh IPUYUHHO-CJI€ICTBEHHbIE CBSA3U Y aKTYyaJIM3UPOBATh 3a/auy,
BbI/IBUTATh I'MIIOTE3Y €€ pellleHUs], HAX0JUTh apryMeHThI /Jisl lI0Ka3aTeJbCTBa
CBOMX YTBEPXK/JIEHUM, 3aJaBaTh IapaMeTPbl U KPUTEPUH PELIEHUS;



aHAJIM3UPOBATh IMOJIYYEHHbIE B XOJe pelleHWus 3aJjauu pe3yJbTaThl,
KPUTUYECKH OIleHUBATh UX JOCTOBEPHOCTb, MPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

JlaBaTb OLIEHKY HOBBIM CUTYyaI[USIM, OLlEHUBATh NIPUOOPETEHHDBIN OMbIT;

OCyL1eCTBJIATD LieJIeHaNpaBJleHHbIM IOUCK TepeHoca CPeSICTB U CIOCOO0B
JleicTBUS B NpOdeCCHOHANbHYIO CPeAy;

yMEeTb IEPEHOCUTH 3HAHUS B T03HABATE/IbHYI0 U IPAKTUYECKY0 06J1aCTU
KU3HEJeATEJbHOCTH;

yMeTb UHTErpUPOBaATh 3HAHUS U3 Pa3HbIX MPeJMETHBIX 00J1acTeH;

BbIJIBUTaTh HOBblEe HJEH, MpejJiaraTb OPUTHHAJbHbIE MOAXOJbl H
pellleHHs, CTaBUTb Npo6JieMbl U 3ajJla4yd, AONyCKawlhe ajJbTepHAaTUBHbIE
pelieHus.

3) pa6oTa c uHpopmMaLuen:

OPHEHTUPOBATbLCS B PaA3JIMUYHbIX HMCTOYHMKAX HHPOpMalUu (TeKcTe
y4e6HOro IMocobusi, HAYYHO-NOMYJSAPHOW JiMTepaType, OHUOJOTHYECKUX
C/I0BapsiX U CIpPaBOYHUKAX, KOMIbIOTEPHbIX 0a3ax JAaHHbIX, B UHTepHeTe),
aHaJIM3UPOBATh MHOOpPMAIUIO0 pa3/IMYHbIX BHUA0OB U GOpM Npe/CTaBJIEHUS,
KPUTHUYECKH OLIeHHUBATh €€ JJOCTOBEPHOCTh U HENPOTUBOPEYHUBOCTb;

$opMyIMpOBaTh 3aNPOChl U MPUMEHSITh pa3JIMiHble METO/Ibl IPU IOKCKE
M oTbope OHOJIOTMYECKOU HHPOpMAIMM, HEOOXOAMMOU /i1 BbINOJHEHHUS
y4eOHbIX 33/1aY;

npuobpeTaThb OTBIT MCI10JIb30BaHUS MHPOpPMaLMOHHO-
KOMMYHUKAaTHUBHbIX TEXHOJIOTHM, COBEPIIEHCTBOBATh KYJbTYPY aKTUBHOTIO
MCI10/1b30BaHHsl Pa3/IMYHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTUMaJbHYI GopMy MpeJCcTaBJeHUs
ouosiornyeckod HHPopMauuu (cxeMbl, rpapuKH, AUATpaMMbl, TaOJIUILBI,
PUCYHKH U APYyToe);

MCII0JIb30BaTh HAy4YHbIA f3bIK B KayecTBe CpeACTBa NpU paboTe C
ouosiornyeckod HWHbOpMalMel: NPUMEHSTb XUMHYECKUe, PU3NYEeCKHe U
MaTeMaTUYeCcKhWe 3HaKM U  CUMBOJbl, (GOpMyJbl, ab6peBUATYpY,
HOMEHKJIATYpPY, UCII0JIb30BaTh U NPE06PA30BbIBATh 3HAKOBO-CUMBOJIMUECKHE
Cpe/iCTBa HarJisiAHOCTH;

BJIa/leTh HaBbIKAMU paclo3HaBaHUS MW 3alUThl  HUHpOpMaIUH,
MHPOpPMaIMOHHOMN 6€30MaCHOCTU JIMYHOCTH.

OB/1aseHHe YHUBEPCaJIbHBIMU KOMMYHUKATUBHBIMMU [ €/iICTBUSMU:

1) o6ieHue:

OCYUIEeCTBJSATh KOMMYHHUKALlMU BO BceX cdepax >KU3HH, aAKTHBHO
y4acTBOBATh B JUaJiOre WJIU AUCKYCCHUU MO CyIIECTBY 0OCYKJAeMOU TeMbI
(yMeHMe 3azaBaTb BOIPOCHl, BbICKA3bIBATb CYXKJEHUSI OTHOCHUTEJbHO



BbINIOJIHEHUSI ~ MpejJaraeMod  3aJayd, y4YUTbIBaTb  HUHTepechbl U
COTJIAaCOBAHHOCTD MO3ULUMU APYTUX YYaCTHUKOB JUaJIora UM JUCKYCCUH);

pacno3HaBaTh HeBepbaJibHblE CPeJICTBA OOILEHUs, IOHUMATh 3HAaYEHUE
COIlMAJIbHbIX 3HAKOB, IMPEJNOChIJIOK BO3HUKHOBEHHS KOHQPJIUKTHBIX
CUTyallUH, yMeTb CMAr4aTh KOHPJUKTHI U BECTH [TIEPETOBOPHI;

BJaZleTh PAa3JIMYHbIMM CIOCOOAMU OOLEHUS U B3aUMOJEWCTBUS,
NOHMMAaTb HaMepeHHUS APYTUX JIOAeH, NPOSBJSATb YBAXKUTEJbHOE OTHOLIEHUE
K coObeceJHUKY U B KOppeKTHOM popMe GOpMYJIUPOBATH CBOU BO3PAKEHUST;

Pa3BEPHYTO U JIOTUYHO U3JlaraTh CBOI TOYKY 3pEHHUS C UC0JIb30BaHHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMeCcTHas AesATeJbHOCTb:

NOHMMAaThb U  UCHOJIb30BaThb  NpeuMyllecTBAa  KOMaHJHOW U
WHJUBUAYAJbHOU PabOThl MNpU pelieHUd OUOJIOTUYEeCKON Mpo6JieMbl,
000CHOBBIBAaTb  HEOOXOAUMOCTb  NMPUMEHEHMUs rpynmnoBbix  popm
B3aUMO/IEUCTBUS NPU pellleHUH y4ebHOU 3a/1a4u;

BbIOUPATh TEMATUKY U METO/Ibl COBMECTHBIX AEUCTBUN C Y4ETOM 0OIIHUX
MHTEPECOB U BO3MOKHOCTEN KK OI0 YJieHa KOJIJIEKTHUBA;

OPpUHUMATh LeJU COBMECTHOU [JeATeJbHOCTH, OPraHU30BbIBAaTb M
KOOPAUHHUPOBATb JEUCTBUSA MO €€ NJOCTUXKEHUIO: COCTABJIATD IJIaH AeUCTBUH,
pacnpezensiTb POJIU C YYETOM MHEHUM YYAaCTHUKOB, 00CY>KJATh pe3yJibTaThl
COBMECTHOM paboThI;

OLleHWBAaTh KAa4eCTBO CBOEro BKJAJa U KaXK[0ro Y4aCTHHMKA KOMaH/JbI B
001MU pe3yJibTaT 0 pa3pab0TaHHBIM KPUTEPHUSM;

npejJiaraTb HOBblE€ NPOEKTHI, OLlEHUBATh WJAEU C MO3ULUU HOBHU3HBI,
OPUTHMHAJIbHOCTH, IPAKTU4Y€CKOU 3HAYUMOCTHY;

OCYLLECTBJISITb MMO3UTUBHOE CTpaTernyeckoe MOBeJeHHUE B Pa3IUYHbIX
CUTYyaLUsX, IPOSBJATb TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIAATHBHBIM.

OBJ1afleHre YHUBEPCAJbHbIMU PEryJATUBHbBIMU e ACTBUAMMU:

1) camoopraHu3anms:

MCII0JIb30BaTh OWOJIOTUYECKUE 3HAHUSA [Jis BbIsIBJIeHUS NPoOJeM U UX
pellleHus B )KU3HEHHbBIX U Y4€OHBIX CUTYalUSIX;

BbIOMpATh Ha OCHOBE OHMOJIOTUYECKUX 3HAHUM 1ieJieBble U CMbICJOBBIE
YCTAaHOBKU B CBOUX JEWCTBUAX M MOCTYNKAax IO OTHOIIEHHWIO K >XUBOU
NpUPO/Ie, CBOEMY 3/J0POBbIO U 3/J0POBbI0 OKPYKAIOLUX;

CaMOCTOSITEJIbHO  OCYILECTBJSATh IO3HABATEJbHYI JesTeJIbHOCTb,
BBISIBJISITH NPOOJIEMBI, CTABUTb U (POPMYJIMPOBATH COOGCTBEHHbIE 3a7jaud B
06pa30BaTeIbHOU JIEATEJbHOCTH Y YKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO COCTaBJSATh IJIAaH pelleHUsT MNpob6JieMbl C Y4ETOM
MMEILIUXCS PeCypPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPeOYTEHUH;



JlaBaTh OL[EHKY HOBbIM CUTYalUsIM;

pacliMpsiTb paMKU y4eOHOro IpeJMeTa Ha OCHOBE JIMYHbBIX
npeAno4YTeHUN;

JleJlaTb ~ OCO3HAaHHBIM  BBIOOpP, apryMeHTUpOBaThb ero, OpaTh
OTBETCTBEHHOCTbH 3a pellleHUE;

OLleHMBATbh NPUOOPETEHHBIM OIBIT;

CIOCO6CTBOBAaTh GOPMUPOBAHUIO U MPOSIBJIEHUIO LIMPOKOW 3PYAULUU B
pa3HbIX 00/1aCTAX 3HAHUH, IOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTe/IbHbIN U
KYJIbTYPHBIU YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBHI B
JleSITe/IbHOCTD, OLIeHUBATh COOTBETCTBUE PE3YJIbTATOB LIeJIsIM;

BJaZileTh HaBbIKaMHM I[03HaBaTeJbHOW pedJIeKCMU KaK OCO3HaHUS
COBepIIaeMbIX JIEUCTBUM W MBICJUTEJbHBIX MPOLIECCOB, UX PE3YJbTAaTOB U
OCHOBAaHHWM, MCNOJIb30BaThb MNPUEMBbI pedJIeKCUU [Ji1 OIeHKU CUTYallvH,
BbIOOpA BEPHOTO pellleHus;

YMETb OlL[€EHMBATh PUCKU U CBOEBPEMEHHO NMPHUHUMATh peELIEeHUs MO0 UX
CHUKEHUIO;

NPUHUMATh MOTHMBbI U apryMeHThl JPYyrUuxX NpU aHaJu3e pe3yJbTaTOB
JleITeJIbHOCTH;

3) npuHATHE Ce6s U JPYTrUx:

NPUHUMATh Ce0s1, TOHMMas CBOY HEJJOCTAaTKU U JOCTOUHCTBA;

NPUHUMATh MOTHMBbI U apryMeHThl JPYyrUuxX NpPU aHa/lu3e pe3yJbTaTOB
JleITeJIbHOCTH;

NpU3HaBaThb CBOE MPAaBO U NPABO APYrUX HAa OLUUOKY;

pa3BUBaThb CIOCOOHOCTh MOHMMATh MUP C O3ULMU APYTOT0 YesJ0BeKa.

INPEAMETHBIE PE3YJ/IbTATDI

[IpegMeTHBIE pe3yabTaThl OCBOEHUS COJEp:KaHUS y4eOHOro mnpeameTa
«brosiorusi» Ha yriyo6JIEHHOM ypOBHE OpPHUEHTUPOBAHbl Ha obeclneyeHUe
npoduJbHOrO 060y4eHUs oOy4darwluxcsd Ouosorud. OHM  BKJIOYAIOT:
cnenquduryeckue nAJs OUOJIOTMM HaydyHble 3HAHHUS, YMEHHUsS W CIOCOObI
JIECTBUM MO OCBOEHUI0, MHTEPIpeTalui U NpeoObpa30BaHMI0 3HAHWUH, BU/IbI
JleITEJIbHOCTH 110 NOJIyYeHU 0 HOBbIX 3HAHWH U UX IPUMEHEHHUI0 B Pa3JIMYHbIX
y4eOHbIX, a TakKXKe B peaJbHbIX >XU3HEHHbIX CUTyanusax. [lpeiMeTHbIe
pe3yJ/ibTaThl IPeACTaBJIEHbI 110 FO/laM U3yYeHUS.

[IpegMeTHbIE pe3yibTaTbl 0OCBOEHUs yueOHOTro npeameTa «buoJsiorusi» B
10 Knacce [0/1XHBI OTPAXaTh:



cGOpMUPOBAHHOCTh 3HAaHUU O MeCTe U POJIM OUOJIOTUM B CHUCTEMeE
eCcTeCTBEHHBIX HayK, B OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHbBI MUDa,
B MO3HAaHUM 3aKOHOB IMPUPOJAbl U pelleHWH MNpob6JeM panyoHaJbHOTO
IpPUPOJOINO0JIb30BaHUs], O BKJAJle POCCUUCKUX U 3apyOEeXHbIX YYEHBIX B
pa3BUTHUE OMOJIOTUH;

BJIaJleHhe CHUCTeMOM OMOJIOTUYEeCKUX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOIOJIararue 61M0J0TUYeCKue TEPMUHbI U NOHATUA (KHU3Hb, KJIETKA,
OpraHusM, MeTab0JIM3M, FOMEOCTa3, CaMOperyJidLusd, CAMOBOCIPOU3BEeIEHHE,
HacJ/eCTBEHHOCTb, U3MEHYUBOCTb, POCT U pa3BUTHE), OUOJOTUYECKUE
Teopur (kyetouyHad Teopus T. llIBanna, M. Illlnenpena, P. Bupxosa,
XpOMOCOMHasA Teopus HacaeacTBeHHocTu T. Moprana), ydyenusa (H. W.
BaBujioBa - 0 LleHTpax MHOroo6pasuss U MPOUCXOXAEHUS KyJbTYPHBIX
pacTeHHil), 3akoHbl (eAMHOOOpa3usi MOTOMKOB II€pBOr0 IOKOJIEHHS,
pacliensieHusi, YMCTOThbl TaMeT, He3aBUCHMOT0 HacjefoBaHus [. MeHpesns,
rOMOJIOTUYECKUX PsIJIOB B HacjeACcTBeHHOU usMeHuyuBocTu H. U. BaBusosa),
NPUHL MBI (KOMIIJIEMEHTAPHOCTH);

BJIa/leHle OCHOBHbIMU METOJJaMH HAayYHOT'0 MO3HAHMUS, UCII0JIb3yEeMbIX B
OMOJIOTUYECKUX UCCIe[JOBAHUAX >XUBBIX 00BEKTOB (OMHCaHUe, U3MEepPEHUE,
HabJilo/leHre, SKCIIEPUMEHT);

yMeHUe BbIJIeJIAITb CylleCTBEHHble MPU3HAKWA: BUPYCOB, KJIETOK
NPOKAapHUOT U 3YKapHUOT, OJHOKJIETOUYHbIX U MHOTOKJIETOYHbIX OPTaHU3MOB, B
TOM YHCJie OAKTepuH, TpUOOB, paCTEHUH, ) KUBOTHBIX U YeJIOBEKA, CTPOEHHUS
OpPraHoB U CHUCTEM OPraHOB pACTEHHUM, KMBOTHBIX, YeJIOBEKa, MPOLLeCCOB
KU3HEJeATeJbHOCTH, MPOTEKAIIIMX B OpraHu3Max pacTeHUH, ’KUBOTHBIX U
yeJI0BeKa, OMOJIOTUYECKHMX IpPOIeccOB: oOMeHa BelleCcTB (MeTabo0JiM3M),
npeBpallleHus SHEePTUH, OpOKeHUs, aBTOTPOPHOTO U reTepoTPOPHOro THUIIOB
nuTaHus, GOTOCHUHTEe3a U XEMOCHUHTEe3a, MUTO03a, Mel03a, raMeToreHesa,
3MOpUOreHes3a, NOCT3MOPHOHAJIBLHOTO pa3BUTHS, pPa3MHOXKeHUs],
MHJWBU/YAJIbHOTO pPa3BUTUSI OpraHu3Ma (OHTOreHe3a), B3auMOJEUCTBUS
reHOB, TeTEepO3MCa, UCKyCCTBEHHOTO 0TOOPA;

yMeHHe YCTaHABJUBATh B3aMMOCBSI3U MEX/AY OPraHOUJaMU KJIETKU U UX
GYHKIUAMY, CTPOEHUEM KJIETOK Pa3HbIX TKaHeW M UX QYHKUUSMH, MEXAY
opraHamMyd U CUCTEMAMHM OPraHOB y pacTeHUH, KUBOTHBIX U 4YeJIOBEKA U UX
OYHKIUAMHU, MEXK/y CUCTEMAMU OPTaHOB M UX QYHKUUSIMH, MEXAY 3TanaMmu
obMeHa BelEeCTB, 3TallaMM KJIETOYHOTO0 LMKJA U >KU3HEHHBIX LUKJIOB
OpPraHMW3MOB, 3TalaMX 3MOPHUOHAJIbHOTO Pa3BUTHS, TEHOTUIIOM U PEHOTHUIIOM,
dbeHOTHUNIOM U paKTOpaMU Cpeibl 0OUTAHUS;

yM€EHUE BBISABJATb OTJUYWTE/IbHbIE NPU3HAKU >KUBBIX CUCTEM, B TOM
4yHCJie PaCTEHUH, >)KUBOTHBIX U YeJI0BEKA;



yMeHUE HUCI0JIb30BaTh COOTBETCTBYIOIIME apTyMeHTbI, OMOJIOTUYECKYIO
TEPMHUHOJIOTUI0 U CHMBOJIMKY JJis1 J0Ka3aTeJbCTBA POJICTBA OPraHU3MOB
pPa3HbIX CUCTeMATUYECKUX FPYII;

yMeHUe pellaTb OWOJIOTMYECKHMEe 33JlauyM, BbISABJASATb MNPUUYHUHHO-
cJe/ICTBEHHbIE CBSI3U MEX/Y UCCJIe/lyeMbIMU OUOJIOTUYECKUMHU MPOLIECCAMU U
SIBJIEHUSIMM, JleJlaTb BbIBOJbI W MPOTHO3bl HAa OCHOBAaHUU MOJIyYE€HHBIX
pe3yJIbTaTOB;

yMeHHUe BbINOJIHATb JlabopaTOpHble U TMpPaKTHUYECKHEe pPabOThI,
co6/ofaTh TMpaBuJa MNpd paboTe ¢ y4eOHbIM U JIabOpPATOPHBIM
000py/IOBaHUEM;

yMeHHe BbIJIBUTAaThb TUIIOTE3bl, MPOBEPSATh UX 3KCIEPUMEHTaJbHbIMU
cpeacTBaMU, GOpMyJIMpPYs 11eJib UCCeI0BaHMsl, aHAJIU3UPOBATD MOJIyYeHHbIE
pe3yJibTaThl U ieJ1aThb BbIBO/IbI;

yMeHHe y4YacTBOBaTb B y4yebOHO-UCCIeNoBaTeJbCKONW paboTe MO
O6U0JIOTUH, IKOJIOTUH U MeIMIIMHe, TPOBOJIMMOM Ha 6a3e MKOJbHbIX HayYHbIX
00611ecTB, W NyOJUYHO TIPEJCTABAATb IMOJIlyYeHHble pe3yJbTaTbl Ha
y4eHHUYeCKHUX KOH}epeHIUsX;

yMeHHe OlleHUBATbh 3TUYECKHE acCleKThl COBpEMEHHbIX UCCIeJ0BaHUM B
obsiacTd OHOJIOTMM U  MeJULUHbl (KJIOHUPOBAHUE, UCKYCCTBEHHOE
OIJIOJOTBOPEHUE, HaNpaBJeHHOe K3MeHeHWe TeHOMa U  CO3JaHue
TPaHCTeHHbIX OPraHU3MOB);

yMeHHe OCYLIeCTBJATh OCO3HAHHbIN BbIOOP oy ayien
npodeccHoHa/NbHON [JIeATEeJbHOCTH B 00JIaCTH OUOJIOTUM, MEAULIUHBI,
OMOTEXHOJIOTUY,  BETEPpUHAPHUM,  CeJbCKOrO0  XO035IMCTBa,  MUIIEBOH
IPOMBIIIJIEHHOCTH, YTJ1y0JISITh NO3HABaTe/bHbIA HHTEPEC, HAlpaBJIeHHbIN Ha
OCO3HAaHHBIH BbIOOP COOTBETCTBYWOLIEN mnpodeccMd W MNPOJOJIKEHUE
O6M0JI0TUYECKOTO 06pa3oBaHUs B OpraHHu3alUsaX CpeJHero
npodecCUOHaJbHOTO U BbICIIET0 06pa30BaHUS.

[IpeameTHBIe pe3y/ibTaThl OCBOEHHUS yue6HOro npeaMeTta «buosiorusi» B
11 Knacce [0/1KHBI OTPAXaTh:

chOpMHUPOBAHHOCTb 3HAHWUK O MeCTe U pPOJU OHOJIOTUHM B CUCTEME
eCTeCTBEeHHbIX HayK, B OPMHUPOBAHUN COBPEMEHHOW eCTeCTBEHHO-HAyYHOU
KapTHHbI MUPA, B O3HAHUHU 3aKOHOB MPHUPOJABI U PELIEHUU IKOJOTHYECKUX
npo6JieM YeJsioBeYeCTBa, a TaKXKe B pelleHWH BONPOCOB pPallMOHAJbHOTrO
IpUPOJONI0JIb30BaHUs, U B (OPMHUPOBAHHUMU LIEHHOCTHOTO OTHOUIEHHUS K
IpUpo/ie, 06IECTBY, YEJOBEKY, O BKJIa/le POCCUHCKUX U 3apPYOEKHbBIX YIEHbIX-
610JIOTOB B pa3BUTHE OHOJIOTUY;

yMeHHe BJIaJIeTh CHCTeMOW 6MO0JIOTHYEeCKUX 3HAHUM, KOTOpasi BK/IOYAET
omnpejieJieHUs1 U MOHUMaHUE CYU[HOCTH OCHOBOIIOJIAaralolUX GHUOJIOTHYECKUX



TEPMHUHOB Y MOHATUH (BUJ, IKOCUCTEMA, buochepa), 6HM0JIoOrTUHYeCKre TEOPUU
(aBostoIIMOHHAs Teopus Y. JlapBUHA, CUHTeTUYECKasi TEOPUS IBOJIIOLIUAM),
yuenus (A. H. CeBeproBa - 0 MNyTsAX U HaNpaBJieHUsX 3BoJoIuH, B.H.
BepHajickoro - o buocdepe), 3akoHbI (TeHeTUYECKOr0 paBHOBecus k. Xapau
v B. BaitH6epra, 3apoasimeBoro cxoActBa K. M. bapa), npaBusia (Muaumyma 0.
JInburxa, 3K0JIOTUYECKON NMUPAMUbl 3HEPTUHU), TUINOTE3bl (TUIOTE3a «MUpPaA
PHK» Y. I'mnbepra);

yMeHHEe BJaZeTb OCHOBHBIMM METOJAaMH HAy4yHOTrO TO3HAHMUS,
HCHOJIb3YyEMbIMHA B OWOJIOTUYECKUX HCCJIEJOBAHUSAX KHUBBIX OOBEKTOB U
3KocucTeM (omucaHue, U3MepeHHue, HabJII0leHHe, SKCIIEPUMEHT), ClI0C0b6aMu
BbISIBJIEHUS U OlleHKHU aHTPOMOTeHHbIX U3MEHEHHUU B IPUPOJIE;

YMEHHE BbIJIEJISITh CYIleCTBEHHble NMPU3HAKUA: BUJIOB, OUOTEOIEHO30B,
3KOCUCTEM U O6HocPepbl, CTaOUJIU3UPYIOILETO, ABUKYLIETO U pa3pbiBaIOLLET0
eCTeCTBEHHOTO  0TOOpa,  aJJIoNaTPUYecKoro Y CAMIATPUYECKOro
BU/I000pa30BaHUs, BJMSIHUSA [OBWXKYILIMX CHUJ 3BOJIIOIMU HA TeHOPOH[
NOMyJIAMY, TMPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpeJie OOUTaHWu4,
yepeJOBaHUs HaNpaBJEeHUU 3BOJIOIMH, KPYroBOpPOTa BeIECTB M MOTOKa
9HEpPTruHU B IKOCHUCTEMAX;

yMeHUe YCTaHaBJMBAaTh B3aUMOCBS3M MeXJY INpPOLecCaMU 3BOJIIOLIMH,
JIBU>KYILIMMY CUJIaMH aHTPOINOTreHe3a, KOMIOHEHTAMH Pa3JIMYHbIX 3KOCUCTEM
Y IPUCIIOCOOIEHUSIMU K HUM OPTraHU3MOB;

yMeHUEe BbIFABJATb OTJUYUTEJIbHblEe T[PU3HAKA JKUBBIX CHUCTEM,
NPUCIOCOOJIEHHOCTh BUZIOB K CpeJie 00MTaHUs, abUOTUYECKUX U OMOTUYECKUX
KOMIIOHEHTOB 3KOCHUCTEM, B3aHWMOCBSI3ed OpPraHU3MOB B COOOIECTBAX,
AHTPOMOreHHbIX U3MEHEHUH B 9KOCUCTEMAaX CBOEW MECTHOCTH;

yMeHHe HUCNO0JIb30BaTh COOTBETCTBYIOIIME apryMeHThb], OMOJIOTUYECKYIO
TEPMHUHOJIOTUI0 U CHMBOJIUKY JJisl [0Ka3aTeJbCTBa POJCTBA OPraHU3MOB
pa3HbIX CUCTEMATUYECKUX TPYMI, B3aUMOCBS3M OpPraHM3MOB U Cpejbl
00UTaHUs], €e[UHCTBA 4YeJIOBEYECKHUX pac, HeO0OXOJUMOCTH COXpPaHEHUS
MHOT000pa3us BUJ0B U IKOCUCTEM KaK YCJIOBUS COCYILLLECTBOBAHUS NPUPOAbI
Y 4eJIOBEYEeCTBa;

yMeHHe pellaTb OWOJIOTUYECKHE 3aJjlauM, BBIABJASATb MPUYHUHHO-
CJe/ICTBEHHbIE CBS3U MEX/Y UCCJIelyeMbIMUA OUOJ0TUUECKUMHU NPOLIECCAMU U
SIBJIEHUSIMM, [JleJlaTb BBIBOJAbl W MPOTHO3bl HAa OCHOBAaHUU MOJIyYE€HHBIX
pe3yJIbTaTOB;

yMeHUEe BbINOJHATh JlabopaTOpHble U MpPAKTUYECKHE pPabOTHI,
cobJitolaTh TMpaBuja MNpu paboTe C y4eOHbBIM U J1abOpaTOPHBIM
0060py/IOBaHHEM;



yMeHHe BblJBUTaTb TUIIOTE3bl, IPOBEPATb UX 3KCIIEPUMEHTAJbHBIMU
cpeAcTBaMu, GOpMyJINPYH LieJib UCCIeL0BAaHUs, aHAJIM3UPOBATh M10JlyYeHHbIe
pe3yJibTaThl U JieJ1aTh BbIBO/IbI;

yMeHHe y4acTBOBaTb B Yy4eOHO-UCCJIe[0BaTeJbCKOM paboTe 1O
OM0JIOTHH, IKOJIOTUU U MeJULIMHE, IPOBOJUMON Ha 6a3e MIKOJIbHbIX HAyYHbIX
o0lecTB, M NyOJMYHO NpeACTaBAATb IMOJydYeHHble pe3yJbTaTbl Ha
y4eHU4YeCKUX KOHPepeHUX;

yMeHHEe OLleHUBATh TUIOTE3bl U TEOPUU O MPOUCXOXKJAEHUU KHU3HHY,
YyeJiOBEKa M YeJIOBeYeCKHMX pac, O NPUYMHAX, NMOCJeACTBUAX U CHocobax
npeAOTBpallleHUs IJ106a/1bHbIX U3MEHEHUH B 6Uocdepe;

yMeHue OCYIIECTBJIATh 0CO3HAHHbIN BbIGOD oyayuien
npodecCUOHAJbHON [JIeATeJbHOCTU B 00J1aCTU OWOJIOTHM, 3KOJIOTHH,
NPUPO/I0TN0JIb30BAHUS, MeJIUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTHH,

BeTepUHAPHUHU, CEJTbCKOTO X03SIMCTBA, MUILEBON MPOMBIIIJIEHHOCTH, YTAYOIATH
NOo3HaBaTeJbHbIM MHTEpPeC, HalpaBJieHHbI Ha OCO3HAHHBIM BBIGOP
COOTBETCTByWOLIel  mpodeccud U  NOPOAOJLKEHHE  OGUOJOTHYECKOTO
06pa3oBaHUs B OpraHU3alUsAX cpeAHero npodeccHoHaJbHOTO WU BBICLIETO
006pa3oBaHuUS.



TEMATHUYECKOE IIV/TAHUPOBAHMUE 10 KJIACC
KosmmyecTrBo yacos JJIeKTPOHHbIE
Ne ni/n HavMeHOBaHue pa3jesioB M TeM Konrponsupie | TIpakTiieckue (uudpposbie)
NporpaMMsbl Bcero o6pa3oBaTeJ/ibHbIE
pa6oThbl pa6oThbl pecypes:
1 BuoJiorua Kak Hayka
2 KuBble cucTeMbl U UX U3YYEeHUE
3 BuoJsiorus KjieTKu 2 0.5
4 XyvMHYecKasd oOpraHu3alus KJIeTKU 10
5 CTpoeHue U PyHKLUHU KJIETKH 8 2
6 O6MeH BellleCTB U NpeBpalljeHrue 9 1
JHEepruu B KJIeTKe
. Hacne,uCTBeHH"aﬂ uHbopManusa u 9 0.5
peann3anus eé B KJIeTKe
8 ’KM3HeHHBIN IUKJI KJIETKHU 6 1
CtpoeHue U PYHKIIMU OPraHU3MOB 17 1.5
10 PasMHOXxeHUe U pa3BUTHE 8 15
OpPraHu3MOB
['eHeTuKa - HayKa 0
11 HacJieACTBEHHOCTH U UBMEHYUBOCTH 2 0.5
OpPraHu3MoOB
12 3aKOHOMEPHOCTH Hac/IeACTBEHHOCTHU 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH
14 ['eHeTHKa yesoBeKa 0.5
15 Cesekuusi OpraHu3MOB 4 1
16 BuoTexHoJI0rMs U CUHTETUYeCKas 4

ouoJsiorud




17

PesepBHOe BpeMa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13










INIOYPOYHOE IIV/IAHUPOBAHHUE 10 KJIACC

KosmmyecTrBo yacos JJIeKTPOHHbIE
Ne Jara nudpoBbie
n/n Tema ypoka Bcero Konrponbibie | Mpakririeckue U3y4YeHHus | oOpa3oBaTeJsibHbIE
pa6oThI pa6oThI pecypcsi
1 BuoJiorys Kak KOMILJIEKCHasi HayKa 1 1
KaK 4aCTb COBPEMEHHOTO 00111eCcTBa
2 ’KuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHeBasA opraHusanusa KUBBIX 1
cucTeM
4 HcTopusi OTKPBITUST W H3y4YeHHUs 1
KJ1eTKU. KineToyHas Teopus
MeTozbl MOJIEKYJISIPHOM v
KJIETOYHOU OMOJIOTHH.
[IpakTuyeckasas pabora «H3ydeHue
5 METOJO0B  KJIETOYHOM  OHOJIOTUH 1 0.5
(xpomaTorpadus,
asniekTpodopes,auddpepeHpasbHOE
ueHTpudyruponanue, [1LP)»
6 XHMMHUYECKUN COCTaB KJIETKHU 1
7 MuHepasibHbIe BellleCTBa KJIETKHU, UX 1
6uoJsiorn4yeckasi poJib
OpraHuueckue BellecTBa KJI€TKA —
3 OeJIKH. JlabopaTopHas paboTa 1 0.5
«ObHapykeHue OeJIKOB C MOMOUIbIO '
KayeCTBEHHbIX peaKIiui»
9 CBOMUCTBa, KJ1accu pUKaLus U 1
byHKIMU GEeNKOB




10

OpraHuyeckKue BeLIeCTBa KJIETKH —
YTJIEBOJBI

11

OpFaHI/I‘-IeCKI/Ie BelmeCTBa KJIETKH —
JINITU I bI

12

Hyxkneunosbie kucsotsl JJHK u PHK.
JlabopaTopHas paboTa
«HccnenoBanue HYKJIEMHOBBIX
KUCJIOT, BblJIeJIEHHbIX H3 KJIETOK
pa3JIMYHbIX OPraHU3MOB»

0.5

13

Ctpoenue u ¢ynkuuu ATD. Ipyrue
HykJseo3ugTpudocdatsl (HTD)

14

CexBenupoBanuve [JIHK. MeTozanbl
reHOMUKHY, TPAHCKPUIITOMHUKH,
IpOTEOMUKU

15

MeToAbl CTPYKTYPHOU GMOJIOTUH

16

Tunel kiaeTok. I[IpokapuoThyeckas
KJIeTKa

17

CTpoeHHe 3yKapUOTHUYECKON KIETKHU.
[IpakTuyeckas pabora «H3yueHue
CBOMCTB KJIETOUHOW MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmnapar KJeTK:

19

OpHOMeMGpaHHbIe OpraHou/bl
kaeTku. [lpakTuyeckas  paboTa
«M3yyeHue ABUKEHUS LUTOIJIA3MbI
B PaCTUTEJIbHBIX KJIETKaX»

0.5

20

[ToslyaBTOHOMHbBIE OpraHOU/IbI
KJIETKU: MUTOXOHJPUH, TIJIACTU/IbI.

JlabopaTopHas paboTa
«hccnenoBaHue  maasMoJsiuza M

0.5




JellJla3MO0JIN3a B pPaCTUTENbHBIX
KJIETKaX»

21

HemeMOpaHHbIe OpraHou/ibl KJ1€TKH

22

CtpoeHnue u pyHKLMH AApa

23

CpaBHUTe/JIbHAsA  XapaKTepUCTHKaA
KJIETOK 3YKapHOT.

JlabopaTopHass pab6oTa «H3ydyeHue
CTpOEHHUS KJIETOK  pPas3JIMYHbIX
OpTraHU3MOB»

0.5

24

AccuMuAIUSA U TUCCUMUJISALUSA —
JIBe CTOPOHBI MeTa6oJsiu3Ma. THIbI
oOMeHa BelleCTB.

JlabopaTopHass pab6oTa «H3ydyeHue
KaTaJUTHUYeCKOH aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuJia3bl
WJIM KaTaJiasbl)»

25

depMeHTaTUBHbIN XapakTep
peakuui KJIeTOYHOTO MeTabo/IM3Ma.
JlabopaTtopHasa pab6ora «H3ydyeHue
dbepMeHTaTUBHOTO pacuieneHus
nepoKcu/a BOJlOpo/ia B
pacTUTENbHBIX U *KUBOTHBIX
KJIETKaX»

0.5

26

BesIKu-aKTUBATOPbI U OesTKu-
WHTUOUTOPBI

27

ABTOTpOQHBIN TUIl 0OMeHA BEIeCTB

28

doTocuHTE3

29

XeMoOCHUHTES.

0.5




JlabopaTopHast pabota «CpaBHeHUE
NpOLIECCOB doTocuHTE3a U
XeMOCHUHTe3a»

AHaspo6GHble OpraHu3Mbl. Buasl
6poxxeHus. JlabopaTopHass paboTa

30 «CpaBHeHHE MPOLLECCOB OPOXKEHUS U
JbIXaHUS»

31 A3po6GHble  OpraHu3Mbl.  JTambl
3HepreTUYecKoro obMeHa
JHepruss MeMOpaHHOTO TpaJueHTa

32 npoTtoHoB. CuHTe3 AT®: pabora
npoToHHOU AT®-cuHTa3bI

33 Peakuiuu MaTpU4HOTrO CUHTE3a

34 TpaHckpunuusa  —  MaTpPUYHBIA
cuHTe3 PHK

35 TpaHcaauya U e€ aTanbl

36 KozupoBanue aMuHOKUCIOT. Posb
pubocoM B 6MOCUHTE3€E besika

37 OpraHusanus reHoMa y IpoKapuoT U
3yKapuoT

38 MouiekynsipHble MeXaHU3Mbl
3KCIPEeCCUU T€HOB y 3YKapUOT
Bupycbl — BHekseTO4YHble (GOpPMBI

39 )KU3HU K OOJMraTHble MapasuTHI. 0.5
[IpakTryeckas pab6ora «Co3paHue '
MO/ieJIM BUpyCa»

40 BupycHble 3aboJieBaHUSI 4eJIOBEKa,
KUBOTHBIX, PaCTEHUU

41 HaHoTexHosiOTHM B OUOJIOTUU U

MeJUIMHE




42

KuzHeHHbIN UK KJIETKH

43 Matpuunbii cuaTes JHK
XpoMmocoMbl. JlabopaTopHasi paboTa

44 «H3yyeHne XpoMOCOM HaA TOTOBBIX 0.5
MHUKpOIlpenapaTax»

45 JleneHue KJIeTKH — MHUTO3
Tuner  kinetok. KapuokuHes U
qMTOKUHe3. JlabopaTopHass paboTa

46 «HabawgeHne MHTO3a B KJIETKax 0.5
KOHYMKA KOpelllKa JiyKa (Ha TOTOBBIX
MUKpOIpenapaTax)»

47 Peryasuuss  KM3HEHHOrO  I[UKJA
KJIeTOK

48 OpraHusm Kak eJjUHOe Liejioe
TkaHu pacTeHUH.

49 JlabopaTopHaa pab6ora «H3ydeHue 0.5
TKaHeu pacTeHUM»
TkaHU >KUMBOTHBIX U  4YeJIOBEKa.

50 JlabopaTopHasa pab6ora «H3ydeHue 0.5
TKaHeH KM BOTHbBIX»
Opranbl. CUCTeMbI OPraHOB.

51 JlabopaTopHasa pab6ora «H3ydyeHue 0.5
OPraHoOB LJBETKOBOTO pPacTeHU»

52 Omnopa Tesia OpraHM3MoOB

53 /lB>KeHU e OPraHUu3MOB

54 [luTaHre OpraHM3MoOB
[luTaHMe NMO3BOHOYHBIX >KUBOTHBIX.

55 [IuleBapuTeabHas cucreMa
yesJl0OBEKA

56 /IbIXxaHre OpraHU3MOB




ﬂbIXaHI/Ie ITO3BOHOYHbIX )KHMBOTHbBIX U

57
YyeJl0OBeKa

58 TpaHcnopT BelecTB y OpraHu3MoOB

c9 KpoBeHocHasa cucTeMa N03BOHOYHBIX
»KUBOTHBIX U YeJIOBEeKa

60 BrlgesieHne y OpraHusmMoB

61 3aluTay OpraHu3MoB

62 MMMyHHada cucTeMa JyesloBeKa

63 PazgpaxxuMocTb U peryasauus y
OpTraHHU3MOB
['yMopanbHas peryasus U

64 3HJOKPUHHAs CUCTeMa KHUBOTHbBIX U
yeJl0OBeEKa

65 ®opMbI pa3MHOXXEHUS OPTaHU3MOB

66 [TosioBOE pa3sMHOXKeHUe

67 Meiios
['ameToreHes. O6pa3oBaHue 51
pa3BUTHE N0JIOBBIX KJIETOK.

68 JlabopaTtopHasa pab6ora «H3ydyeHue 0.5
CTPOEHUsI TOJIOBBIX KJETOK Ha
rOTOBBIX MUKpOIIpenapaTax»

69 WUupuBuyanbHoe pasBUTHE
OpPraHM3MOB — OHTOT€HE3

70 3akyiaJlka OpraHoB M TKaHeu U3
3apoAbILIEBBIX JINCTKOB
Poct u pa3BuTHe KHUBOTHBIX.

71 JlabopaTopHas paboTa «BrbisiBieHue 0.5

IIPU3HAKOB CXOACTBA 3ap0,z[blmeﬁ
ITO3BOHOYHbIX XXKHBOTHBIX»




72

PazMHOXeHHe U pa3BUTHE PACTEHUH.
JlabopaTopHass pa6ota «CTpoeHue
OpPraHOB  pa3MHOXEHMUS  BBICIIUX
pacTeHUun»

0.5

73

I/ICTopI/IH CTAaHOBJIEHUA W PA3BHUTHUA
FeHETHUKH KaK HayKH

74

OCHOBHble TOHATUS M CHUMBOJIbI
reHeTuku. JlabopaTopHass paboTa
«/Ipo3odua Kak 00'BEKT
reHeTUYEeCKUX MCCJIeJOBaHHUI»

0.5

75

3aKOHOMEpPHOCTH HacJieJ0BaHUs
IPHU3HAKOB. MoHorubpuaHoe
CKpelllMBaHUe.

[IpakTHyeckas pabota "U3ydyeHue
pe3y/bTaToB MOHOTHOPUIHOTO
CKpeluBaHus y Apo30dUibl”

0.5

76

uI/ITOHOFI/I‘IeCKI/Ie OCHOBbI
MOHOI‘I/I6pI/I,£LHOI‘O CKpelrBaHUudA

77

AHanusupymwoliee CKpelllBaHHUe.
HemnoJsiHOe JOMUHUPOBaHUE

78

JAurubpuaHoe CKpelllBaHUE.
[IpakTHUyeckas pa6bora «M3ydyeHue
pe3ybTaToB JIUTUOPUTHOTO
CKpelluBaHUsA y Ap030HUIbI»

0.5

79

[{luTOoJIOrNYECKHE OCHOBBI
JIUTHOPHUIHOTO CKpelllMBaHUA

80

CL[el'I.HeHHOE HacsieJOoBaHHUE
IIPHU3HAKOB

81

XpoMocoMHast Teopusi
HaCJIeICTBEHHOCTH




82

['eHeTHuKa noJsia

83

'eHoTHII KAK eJIOCTHAaA CUCTEMA

84

['eHeTUYEeCKUH KOHTpPOJIb pPa3BUTHUA
pacTeHUH, KUBOTHBIX U YeJI0BeKa

85

M3MeHYUMBOCTb MPU3HAKOB. Buzabl
M3MEHYUBOCTHU

86

MoaudukaoHHass U3MEHYUBOCTh

87

BaprauuoHHBIN pan u
BapHuallMOHHAas KpUBasl.
JlabopaTopHas paboTa
«HccnenoBanve 3aKOHOMEPHOCTeH
MOAUPUKALLMOHHON H3MEHYHUBOCTH.
[locTpoeHue BapualMOHHOIO psAAa U
BapHaLlMOHHOU KpUBOW»

0.5

88

'eHOoTUNIHNYeCKas HN3MEHYNBOCTb.
KoM6uHaTHBHAsA U3BMEHUYHUBOCTb

89

MyTanoHHas M3MEHYUBOCTb.
[IpakTuyeckasa pabora «Mytanuu y
Jp030QHIbI (Ha TrOTOBBIX

MUKpoOIpenapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYyTallMUOHHOTI'O
Imponecca. JnureHeTHKa H
3IIUMIreHOMHKa

91

['eHeTHKa yesioBEKa.
[IpakTHyeckas pabota «CocTaByieHue
Y aHaJIU3 PO/IOCJIOBHON»

0.5

92

MeTo bl MEAULIMHCKON I'eHETUKU

93

3HayeHUe Me,C[PII_II/IHCKOI;JI reHETHKHU B
npeaoTBpalleHnH H JIEHEeHHUH




FeHeTUYEeCKUX 3a00JIeBaHUU

4eJIOBEKa

94

OCHOBHble  TIOHATHS  CeJIEKIHH.
JlabopaTopHass pab6oTa «H3ydyeHue
COPTOB KYJIbTYPHBIX pacTeHUH U
HOPOJ, IOMAIIHUX >KUBOTHBIX»

0.5

95

MeToabl CeeKLIMOHHOW paboThI.
JlabopaTopHass pab6oTa «H3ydeHue
MeTO/I0B CeJIeKL[UH PaCTeHUU»

0.5

96

JlocTuKeHUs cesleKIIMM pacTeHUU M
>KMBOTHBIX.
[IpakTHueckass pabora «[IpuBuUBKa
pacTeHun»

97

CoxpaHeHHUe, u3ydyeHue U
MCII0JIb30BaHUE

pecypcoB

FréeHETHU4YeCKHX

98

BuoTexHO0JI0rHs KaK HayKa U 0TPac/b
POU3BO/ICTRBA.

[IpakTuyeckass pabora «M3ydeHue
00BbEKTOB GMOTEXHOJIOTHH»

0.5

99

OCHOBHBIE HanpaBJIeHUsI
CUHTETUYEeCKOH 6GUO0JIOTUHU

100

XpOMOCOMHaH W I'eéHHad WHXKEeHEePUdA

101

MeaunHCKHEe OUOTEXHOJIOTHH

102

PesepBHbiii  ypok. I[loBTOpeHue,
00600611leHHE, chcTeMaTHu3alusa
3HaHUU

OBIIEE KOJIMYECTBO HYACOB [10
[TPO'PAMME

102

13.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJ/IbBHOI'O
INPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIbBI /11 YYEHUKA

METOAUYECKHE MATEPHAJIbI VI YYUTEJIA

IUPPOBBIE ObPA3OBATEJIbHBIE PECYPCbI U PECYPCbI CETHU

UHTEPHET






