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1. MOSAICHUTEJIbHAS 3AIIMCKA

[Tporpamma no yaebHomy npenmery "buonorus” (ganee - 6M070THs) HAa YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konnenmuu mnpenogaBaHust
yueOHoro npeamera «buonorus» u OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrayonéaHoro ypoBHsS uszyudenus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcTecTBEHHO-HAYYHBIC MPEIMETHD).
Cormacao monoxenusim OI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriay0aEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHEr0
oOuiero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHATBHBIM M BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopHeHTaruen
0o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosorus" naér nmpencraBieHne O IEIH U 3aJa4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, ero CTPYKTYPHpPOBAaHHE MO pasfeliaM U TeMaw,
pacmpeziefieHue Mo KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOIro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C W3Y4YEHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus,
Omaromaps uyeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIllee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMUTaHHE OEpPEeKHOr0 OTHOILIEHHUS K OKpyXarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMBbIM JHUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3dynbrataM oOydeHHs U B (GOPMUPOBAHUUM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHOM
JESITEIbHOCTH O0Y4YarolUXCsl MO0 OCBOEHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero o01ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorusi» Ha ypoBHE cpeAHEro o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruveckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE W yriayOleHne 3HaHu
o0yJaromuxcss O JKMBOH TIPUpPOJE, OCHOBAX MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Wzyuenne yuebHOro mpeamera «buonorus» Ha yrayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOYYalOIIMXCSl K IMOCIEAYIOIIEMY MOJyUYEeHUI0 OHOJIOTMYECKOro oO0pa3oBaHUs B
By3axX M OpPraHM3aIMsaX CPEAHEro MpodecCHOHATBHOr0 00pa3oBaHus. OCHOBY €ro COJEpIKaHUS
COCTaBJISIET CHUCTEMa OHWOJIOTWYCCKUX 3HAHWH, IMOJNYYCHHBIX MPU HM3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIIUX CHCTEMAaTHYECKHX pa3/ieJIoB OHOIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aloT pa3BuTue. Tak, paciIMpeHsl U yriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSIX JKW3HM, [OMOJHUTEIHHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BAaTh KaK OPUEHTHPHI NS
nmocJeyIonero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHSIMHU, TTOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (HU3UKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



CtpykTypa mporpammbl 1o ydeOHOMY mpenmery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOIIOIUOHHBIN MOAXOABI K U3ydeHHto Ouosoruu. CorjacHO UM, H3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JIJISl )KMUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYeCKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydaroTCs OCHOBBI MOJICKYJIIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTyaIH3UPYIOTCS 3HAaHUS OOydaromuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
duznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI AKOJIOTUU U
ydeHue o buocdepe.

VYueOuplii mnpeamer «buonorus» mnpu3BaH OOECHEUNUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJICTKH, OpPTaHu3Ma, IMOMYJSIUU, OWOIEH03a, IKOCHCTEMBI, O BBIIAIOIIUXCS
HAYYHBIX JOCTUKEHMSIX, COBPEMEHHBIX HCCIICOBAHMUSIX B OHOJIOTHMH, MPUKIATHBIX acleKTax
OMOJIOTUYECKUX 3HaHWH. (1 pa3BUTHS W TOJCPKAHKS WHTEpeca OO0yJaroIIMXcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMEI I10
OHOJIOTUN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIECHUS U PAa3BUTHS TOW WIM MHOUN
obsacTi OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apYOEkKHBIX YUEHBIX B pEIICHUE BaXKHEUIIINX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Lens nzyuenus ydebHoro npeamera «buonorus» Ha yriayOonéHHOM ypoOBHE — OBIAJCHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUSA B (OPMHUPOBAHUU HHTEpECa
K omnpeaenéHHoi o0nacTu mpodecCHOHATbHON NEATEIbHOCTH, CBA3AHHON ¢ OMOJIOTHEH, W K
BBIOOPY YUEOHOTO0 3aBEICHUS JIJIsl TPOIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHus.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
obecreunBaeTCs pereHrueM CAeAyIOIMNX 3a/1ayu:

OCBOEHHE OOy4YalOIIMMHUCA CHUCTEMBbl  OHMONOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOIYJISIUs, B,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX U COBPEMEHHBIX HCCIEIOBAaHUSIX B
OnoJIoruy;

O3HAKOMJICHHE  OOYyYaromMXCsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBIL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJoruu,
HSMOPHUOSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJOTHH U CHUHTETHUECKOMN
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHHM), METOJAMH  CaMOCTOSITEIHHOTO  TMPOBEIACHUS
OMOJIOTUYECKNX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIM3UPOBATH WU
MCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAITUIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEHN 1
CUMBOJIUKOW; yCTaHABIUBaTh CBS3b MEXAY pPa3BUTHEM OWOJOTMM W  COLMAIBHO-
SKOHOMHUYECKUMH U HKOJOTHYSCKHMH TpoOjeMaMy YelIOBEUeCTBA; OIEHWBATH IOCIEACTBUS
CBOCH JEATENLHOCTH 10 OTHOIIEHUIO K OKpPYXKAroIIed MNPHUPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0O W 3JIOPOBBIO  OKPYKAIOIIMUX JIFOACH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npodunakTUKu UHQEKIIMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OECTIeUeHUS
0€30MacHOCTH COOCTBEHHOW JKM3HEACSITEIIBHOCTH B UPE3BBIYANMHBIX CUTYAIUSAX MPUPOJTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAydHBIE OTKPBITHUS B 001acTu
OHOJIOTHH,

pa3BUTHE y O0YYAIONINXCS WHTEJUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpoIriecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMU HCCIIEJOBaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 TpoOJIeMaMu, METOOJIOTHEN OHMOJOTHYeCKOTO HCCIEeIOBAaHUs, MPOBEICHUS



OKCIIEPUMEHTAJBHBIX HWCCICIOBAaHHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJICITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TPOIIECCOB;

BOCIIUTaHHE y O0y4arOMMXCsl IIEHHOCTHOTO OTHOIICHHUS K >KUBOM MPUPOJE B LEJIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOLIEH KyJbTYypbl MOBEACHUS B NPUPOJAEC; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00y4yaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIb30BAHUT
(cobmroneHne TmpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBSl W 3JI0POBbSI OKPYKAIOMIMX JIOAEH (COONMOaeHUS Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
YpEe3BbIYANHBIX CUTYaLUsIX MPUPOJHOTO M TEXHOICHHOTO XapaKTepa) Ha OCHOBE UCIIOIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JUIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCSA WHIMBHLYaJTbHON
0o0pa3oBaTeNbHONl  TPAaeKTOpUH, CHOCOOCTBYIOUIEH MOcienymomeMy IpodhecCHOHATbHOMY
CaMOOIIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA WHTEpECaMH M MOTPEOHOCTAMHU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHUE OMOJOTMU Ha YriyOJeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).

Ot6op oOpraHm3alMoOHHBIX (QOpPM, METOJOB W CPEACTB OO0ydYeHUs OWOJIOTHUH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJEp>KaHUs U HANpPaBIEHHOCTU HA MPOAOHKEHHE
OMoIOTHYECKOro 00pa3oBaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpazoBaHwUs.

OO0s3aTeNbHBIM YCIIOBHEM NP OOyYEHHH OWOJIOTMH Ha YTiyOJIEHHOM ypPOBHE SIBIISIETCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTUdeckux pador. Takxke yuacThe oOydarommxcs B
BBIMIOJIHEHUH TPOEKTHBIX W y4eOHO-HMCCIIEIOBATENIbCKUX — paboT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENIeM Ha OCHOBE MMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IIPUPOIHBIX YCIOBUH.



2. IJIAHUPYEMBIE PE3YJbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHbIC.

B cTpykType JIMYHOCTHBIX Pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOyYaroIIMMHCA  POCCUHCKON  Ipa)<IaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUMXCSl PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIbPHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUCymuruMu CHUCTEMCEC
OMOJIOTUYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKON  KYJIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuaoCTHBIC PE3YJIbTATBI OCBOCHUSA IIPOrpaMMBbI 110 OouoJIoruu JOCTUI'alOTCA B €JUHCTBEC
yq€6HOI\/JI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIMOHHBIMU pOCCI/IﬁCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOpPa3BUTHUA, Pa3BUTUA BHYTpeHHef/'I MMO3UIUK JIMYHOCTHU, ITaTPUOTU3MA U
YBaXEHHS K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyJda U CTapLIEMy IIOKOJECHUIO, B3aMMHOIO
YBaXEHUs, OEpeKHOr0  OTHOIIEHUS K  KyJbTypHOMY  HAacClE€OUI0 U  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTO mpeamera «bruomorusy MOMmKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOyYarolUXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
HOSHHHGﬁ JINYHOCTHU, CHCTEMOH INEHHOCTHBIX OpMeHTaHHfI, MMO3UTUBHBIX BHYTPCHHUX
yOeXKICHHU, COOTBETCTBYIOUIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIecTBa,
pacIIMpeHHne KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaHpaBJ'IGHI/II\/’I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIIMOHHBIX IIpaB H O6H33HHOCTCI\/'I, YBaXXCHHUEC 3aKOHA H
[IPaBONOPAAKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEeATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEKICHUAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MTOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATCJIIBHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCIILHOTO OTHOMICHUA K MHCHHUIO
OTIIOHEHTOB MPU 00CYKJAECHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO COIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:



c(hOPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PomMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILIOE M HACTOSALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JTOoCTH>XKEeHUsIM Poccuu B HayKke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3Ha4eHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIECHHOCTEH POCCUICKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO TIOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENAM, CO3JaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUIA;

MOHUMaHNE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJAbTYPbl 3[0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
coOI0fIeHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryisipHass (u3uYecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aJIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH  TaKylO
JIeATEITbHOCTb;

MHTEpEC K pa3imuyHbiM chepam mpodeccHOoHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0pa30oBaHWIO U CaMOOOpa30BaHMIO HA MPOTSHKCHUH BCEH
KU3HHU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;
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MOBBIIICHUE YPOBHS SKOJOTHYECKON KyIbTYphl: MPHOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIEACTBUN JJIsl OKPYKAIOIIEH CPeIbl;

OCO3HaHHUeE T1100aJIbHOr0 XapakTepa dKOJOTHYECKUX MPOo0sIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IPU PEIICHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOJE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHUSI B IMPHUPOJIC, HANPABJICHHBIX Ha COXPAaHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTHUBHOE HEIpUATUE JEHCTBHM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpexe,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIILIIEHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHKATHBHOM M COIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAHMAaliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M UMTATEIHCKON KYJIBTYPHI KaK CPEICTBAa B3AMMOICHCTBHS
MEXIY JI0JIbMU U IMO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUONIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpYKaroIIeM
MUpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH AJII COBPEMEHHOW IMBHIIM3AIMU: OOECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MPoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATIEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUU OMOJIOTMUECKUX 3HAHWU B IEJSAX MOBBIMIEHUS OOIICH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTHU, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, MCHOJIb3YyEMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydaeMble 3HAaHWUS [UIS aHaIM3a W OOBSICHEHUS SBICHUU
OKPY’)KaIOIIETO0 MHpa M TMPOUCXOANIUX B HEM HM3MEHCHMH, YMEHHE JenaTh OOOCHOBAHHBIC
3aKJTIOYCHHUST HA OCHOBE HAy4YHbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C IETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OHOJIOTHYECKUE 3HAHUS JUISI PEIICHHS
npo0JIeM B peasIbHBIX )KH3HEHHBIX CUTYaIHsX;

OCO3HAHUE IIEHHOCTH HAyYHOM NEATETbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOECKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAaHUN MO OHOJOTMU B COOTBETCTBUM C KU3HEHHBIMU
NOTPeOHOCTAMH.

METAINIPEJMETHBIE PE3YJIbTATBI
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MertarnpenMeTHbIE pe3yIbTaThl OCBOCHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MexmnpenMeTHbIE) OOLIEeHAayYHbIEe IOHATHS, OTPAXKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy MeToJ0B IMO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHKe, HAaOII0eHNe, U3MEPEHUE, HKCIEPUMEHT U JIpyTrHe); YHUBEpCaJIbHBIC
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJISATUBHBIE), 00ecCHeunBaronye
(dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETCHLIIMU OOYy4aroIIMuXcs;
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJlbHbIe Y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHON IIPAKTHUKE.

B pesynprare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro ooOmiero oOpa3oBaHUsA Yy
oOyuaromierocsi OyayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIE yUeOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUS, PpETYJISATUBHBIC YHHBEPCAJIbHBIC
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yabTaThl OCBOCHMS IMPOrpaMMbl CPEJHEro oOmero oOpa3oBaHUs
JIOJKHBI OTpakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSMMU:

1) 6a3oBblIe JJOrHYECKHeE ICHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh U aKTyalU3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IleHHUs1), PacKpbIBaThb CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEePHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MTOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTH)KECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTaBICHHBIMU LIENISMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYyX JIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHUHA B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYMH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENBCKHE TEHCTBHUS:

BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEIOBATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY METOOB
peLIeHUs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B IT03HAHUS;

UCTOJIBb30BaTh PA3JIUYHblE BUJBl ACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU

CO3JaHNHN y‘-Ie6HI:IX 1 COOUAIIBHBIX ITPOCKTOB;
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(dbopMHpOBaTh HAYYHBIH THIT MBIIICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4M B 00pa30BATENbHOW ACSITEIBPHOCTH M
YKU3HEHHBIX CUTYalUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHHs,, HAaXOAWUTh AapryMEHThl Uil JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJE€ pEUIeHHS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OLIGHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBIISITh 1EJICHAIIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB U CIOCOOOB JIEHCTBUS B
po(hecCHOHATBHYIO Cpeay;

yMETh NEPEeHOCUTh 3HAHWS B  TIO3HABATEIBHYI0 M  MPAaKTHYECKylo  o0jacTu
KHU3HEIEATEILHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIIBUTAaTh HOBBIE WJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHUS.

3) padora ¢ nunpopmaumeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMAImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTUYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHeTe), aHAIM3UPOBaTh WHOOPMALIMIO DPA3NIUYHBIX BUIOB U (POpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh PazIHMYHBIE METOABI TNPH IOWCKE U OTOOpe
6uonornyeckoit MHGopMaIy, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIB30BAHMUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYIO (OpMYy TpEACTaBIEHUS OHOJIOrHYECKON
uH(popMalnu (cxemsl, TpaduKH, JHarpaMMbl, TAOIHIIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYEecKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKUe 3HAKH U CHMBOJIHI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJAJeTh HABBIKAMU PpACHO3HABAHUS M 3alMThl WHGpOpMANMK, HH(OPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WINA JUCKYCCHU TIO CYIIECTBY OOCYXTaeMoi TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BHICKAa3bIBATh
CYXKJICHUS OTHOCHTENBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/a4d, YYWUTHIBATH HWHTEPECHl U
COIJIACOBAHHOCTh MO3UILIUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYaIlMi, YMETh CMATYATh KOH(DIUKTH U
BECTH MEPErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOINEHUS M B3aMMOJEHCTBHS, MOHHUMATh HAMEPEHUS
JIPYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIHpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOUYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.
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2) cCOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peIIeHNH OMOJOTUYECKON TTPOOIeMbI, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHHS TPYIITOBBIX
¢dbopM B3aMMOEHCTBYS IPU peUICHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN € y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10TO YiIeHa KOJUIEKTUBA,;

NPUHUMATh LEIM COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBaTH M KOOPIWHUPOBATH
OeicTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IUJIaH JCUCTBUMN, paclpeieNiiTh pojid ¢ YYETOM
MHEHHUI yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE IMPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUUECKOE TIOBEIACHWE B PA3IUYHBIX CHUTYaIHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€CTBUSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEHICHHS B
KU3HEHHBIX U YYCOHBIX CUTYaIHSIX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHHI [EJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYINKaX IO OTHOIICHUIO K YXKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATENFHYIO NESTEIHHOCTD, BBISIBISITH MPOOIIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHS MPOOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO MIMPOKOH 3PYIUIIMH B Pa3HBIX 00JIacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
Y MBICJIUTENBHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIH30BATH MPUEMBI peIIEKCHU
JUTSL OTIEHKY CUTYAaIlld, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHHUS TI0 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX [P aHAJIU3€E PE3yIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX MIPH aHAJIU3E PE3yJIbTAaTOB JACATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH IPYTOro YesIoBeKa.

NPEIMETHBIE PE3YJbTATbBI
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[IpenmeTHble pe3ysbTaThl OCBOCHUS COAEpKaHHs yueOHoro mpenmera «buonorus» Ha
yriIyOJIE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHne npoGuiIbHOro o0yueHust 00yJaromuxcs
O6uonornu. OHM BKIIOYAIOT: cleHUpUUEcCKue A OMOJIOTUM Hay4HblEe 3HAHMSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NEeSITeIbHOCTH 1O TOJyYSHHIO HOBBIX 3HAHWN W MX NPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX CUTyauusX. [IpeamerHble pe3ysibTaThl IPEICTaBIEHbI 110 T0J1aM
U3Y4CHHUS.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHNUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB IPHUPOIBI U
peLeHny IpodIeM palMoHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIAI€ POCCUHCKUX U 3apyOekHbIX
Y4€HBIX B pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
Ouosornyeckre TEPMHHbI M TMOHATUSA (KHM3Hb, KJIETKa, OpraHu3M, MeTaboJIu3M, FOMeocTas,
CaMOpEryJisiliis, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTb, H3MEHUUBOCTb, POCT U Pa3BUTHUE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieAacTBeHHocTu T. Moprana), yuenus (H. 1. BaBunosa — o nieHTpax
MHOTO00pa3usi U MPOUCXOXKIICHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
IIEPBOTO MOKOJIEHMS], PACIICIIIEHHUS], YACTOTHI FaMeT, HE3aBUCUMOro Hacinenosanus . Mennens,
TOMOJIOTUYECKUX PAJOB B HacleACTBEHHOM wu3zMeHuumBoctu H. M. BaBwiioBa), nmpuHLIHIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTrHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAOIMX B OpraHU3Max pacTEHWM, J>XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTpOPHOro TUIIOB MUTAHMS, (POTOCHMHTE3a U XEMOCHHTE3A,
MUTO3a, M€03a, raMeTOreHe3a, IMOpUOreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
UH/IMBUYAIbHOTO DPAa3BUTHUS OpraHu3Ma (OHTOr€HEe3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEeW U UX QYHKIUSAMHU, MEX]y OpraHAMHU U CUCTEMaMHU OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMUAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
(GYHKIMAMHU, MEXIy 3TaniaMd OOMEHa BeIEeCTB, ATallaMH KIJIETOYHOTO LHMKIA U >KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
dbenoTunom u pakTopamu cpeibl OOUTaHUS;

YMEHHME BBIBISITh OTIUYMUTEIbHBIE NMPU3HAKHU JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOJOTHUYECKYIO0 TEPMUHOIOTHIO U
CHUMBOJIMKY I JJOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMAaTUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4M, BBISBISATH MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIY HCCIEAyEeMbIMH OWOJIOTHYECKUMHU TPOLIeCCaMM U SIBICHUSMH, Je€laTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MPAaKTHUYECKUEe paboThl, COONIOAATh MpaBUia MpU

paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;
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YMEHHME BBIIBUTaThb THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCeI0BaHNs, aHATM3UPOBATh MOJTYUYCHHbIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4€OHO-HMCCIIEIOBATEIBCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO IPEACTaBIATh
MOJIyYCHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EpEeHIUIX;

YMEHHE OLIEHUBATh JTUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3JaHhe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOoHaATbHON AEITeTbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CETTLCKOTO X03sHCTBA, MUIIEBON
MPOMBIIIICHHOCTH, YIIyOJsTh MO3HABATEIbHBIH HWHTEPEC, HANpPABICHHBIA Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH NpodecCHM U NPOAOIKEHHE OHOJIOrMYecKoro oOpa3oBaHus B
OpraHu3aUsIX CPEAHETO MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpeameTHbie pe3ynbTaThl OCBOEHUS yueOHOTO mnpenmera «buomorusi» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOIBI U PEHICHUH HKOJOTHYECKUX MPOOJIEeM YeIOBEYECTBA, @ TAKXKE B PEIICHUH BOIPOCOB
palMOHAILHOTO TPUPOJIONONIB30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupone, oOLIECTBY, YENOBEKY, O BKIJIAJE POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOI OMOJIOTHYECKHX 3HAHUM, KOTOpas BKIIIOYACT ONpPEICIICHUS U
NOHMMAHHUE CYIIHOCTH OCHOBOIOJArarolmMX OWOJIOTUYECKUX TEPMUHOB U MOHATUH (BHL,
’KocucTema, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), ydeHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJICHUSX
sBosroiud, B.M. Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTrueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (runore3a «mupa PHK» V. T'unbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAMH HAy4yHOIO IIO3HAHMs, MWCIONb3yEMBIMU B
OMOJIOTUYECKUX MCCIEA0BAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEPEHUE,
Ha0JII0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS] U OLIEHKM aHTPOINOIeHHBIX W3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBbIE NPU3HAKU: BHUJIOB, OHOIE€OIICHO30B, IKOCUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOopa,
AJJTONATPUYECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBWKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]] MOMYJIALUHN, TPUCIOCOOTICHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLMH, KPYTOBOPOTa BEIIECTB M MIOTOKA SHEPTUU B YKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aHMMOCBS3M MEXAY IPOILIECCaMU SBOJIOIUH, ABIKYIIMMU
CHJIAaMH aHTpPOIOTeHe3a, KOMIOHEHTAaMHU PAa3JIMYHBIX 3KOCHCTEM M MPHUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHHUE BBISBIIATh OTIUYUTENBbHBIEC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUIOB
K cpene oOutaHusi, aOMOTHUECKUX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3El
OpraHU3MOB B COOOIIECTBaX, aHTPOIIOTCHHBIX U3MEHEHUN B AKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apIyMEHThI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJCTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKUX TpYIIIH,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHUsS MHOIroo0pasusi BUAOB M IKOCHCTEM KaK YCIIOBUS COCYILIECTBOBAHMS HMPUPOIBI U

YCJIOBCUCCTBA,
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YMEHHUE peIIaTh OWOJIOTUYECKUE 3a/a4M, BBISBJIATh MPUUUHHO-CICICTBCHHBIC CBSI3U
MEXIY HCCIEAYEMbIMH OHWOJIOTHYECKUMHU TIPOIIECCAMH U SIBJICHUSIMHU, JIejaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE PadOThI, COONIIOATh MpaBHIa TPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bI, MPOBEPATh HX OSKCICPUMEHTAIBLHBIMU CPEICTBAMHU,
bopMyIHpys 1eNb UCCIICIOBAaHHS, aHATTM3UPOBATh MOJYUYCHHBIC PE3YJIbTAThI U JICNIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4E€OHO-HCCIEIOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, 3KOJOTHU U
MEIUIIMHE, MPOBOJUMOI Ha 0a3e HIKOJbHBIX HAYYHBIX OOLIECTB, M ITyOJMYHO MPEACTABIISATH
HIOJTy4EHHBIC PE3yJIbTaThl HA YYCHUYECKUX KOH(DEPEHIIHSX;

YMEHHE OIICHMBATh TUIOTE3bl W TEOPUM O MPOUCXOKICHUU JKU3HHU, 4YelOBeKa U
YeJIOBEUECKUX pac, O MPUYMHAX, MOCICACTBHIX W CIOCO0aX MPEJOTBPAIICHHS TII00ATBHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIei mpodecCHOHATBHON ACITEITLHOCTH B
oOnactd  OWOJIOTMH, OSKOJOTHMH, IPHPOJONOJIL30BAHMS,  MEIUIUHBI, OHOTEXHOJOTHH,
NICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBIILICHHOCTH, YIIyOJIATh
NIO3HABATEJIbHBI WHTEPEC, HAMPABICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOICH
npodeccud M TPOJOIDKEHHE OHMOJOTHYECKOro 00pa3oBaHUS B OPraHU3AlUSAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.
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3. COAEP)XKAHME YYEBHOT'O INIPEJIMETA

10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble MMH MpoOiembl. DyHaamMeHTadbHBIC, NPUKIATHBIE U
MOWCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouosnorueil. 3HaueHue OWUOJOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3WCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPO/IBI.

JleMoOHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBsI3b OHMOJIOTUU C IPYTHMH HaykKammy», «CrcTeMa OMOJIOTHYSCKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus ouonoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHYECKOTO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPraHMU3alus, CaMOBOCHPOU3BEIAEHUE, PA3APAKUMOCTb,
W3MEHUYUBOCTB, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, u3ydaromiye >KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3aLUU.

N3yuenne xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U e€ JoCcTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. OreHka
JIOCTOBEPHOCTH TOJIYYEHHBIX PE3yiabTaToB. [IpUUMHBI UCKa)KEHUS PE3YyJIbTATOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuel U cxembl: «OCHOBHBIE TIPU3HAKH JKU3HW», «DBHOIOTHYECKHE CHCTEMBIY,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM MPUPOIbD, « CTpOEHHE )KMBOTHOM
KIeTKn», «TkaHu  KUBOTHBIX», «CHCTEMBI OPraHOB  YEJIIOBEUECKOIO0  OpPraHU3May,
«buoreoneno3y», «buocdepar, «MeToabl U3YUESHUS KUBOU MIPUPOIBD.

Ob6opynoBanue: 1abopaTtopHoe 000pyIOBAaHUE TSl TPOBEACHUS HAOIOACHUN, N3MEPEHHUIA,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHHe pa3IUYHBIX METOJOB MPU H3YYEHUH JKUBBIX
CHCTEMY.

Tema 3. buosorust KieTkn
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Knerka — cTpykTypHO-(yHKIIMOHANbHAST €IMHULIA JKUBOTO. VICTOpHS OTKPBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMM: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHunanbHoe  HEHTpUDYTHPOBAHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yueHue (PuKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvhoe (npudicuznennoe) uzyuenue Kiemox.

JemMoHCTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUNY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nudpdepenunansHoe neHTpudyruponanue, [1L[P)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIBTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETyJIALHUU.
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast pojb. POllb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyisbl. IlepBuuHas crpykTypa Oelnika, MenTHAHAs
CBsA3b. BTopuuHas, TpeTuyHas, 4yeTBepTHuYHAasi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enKkoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibl U monucaxapujpl. OOmumi
IUIaH CTPOEHUS M (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢GyHKIMu
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccupukauus — Aunuuos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenne HykienHOBBIX KUCIOT. HykieoTuusl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonornyeckue ¢pynkimu JHK. Buast PHK. @ynkuun PHK B knetke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTke. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouosiorus: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpanun

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankimun, ©. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKHX OJJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KHBOU IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanueckas TabiuIa XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue

MOJICKYJIBI BOIBID», «BCH_IGCTBB_ B COCTaBC OpPraHu3MoB», ((CTpOGHI/Ie MOJICKYJIbL 6en1<a»,
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«CTpyKTYpbl OENKOBOW MOJEKyIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYI
aununoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MosieKybl ATO».

OOGopyaoBaHue: XMMUYECKas TTOCYy1a U 000PyI0BaHUE.

JladopaTopnasi padora «OOHapykeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHIN».

JlabopaTopnasi pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KJIETKH

Tunbl KJIETOK: 3yKapuOTHYecKass M IpokapuoTuyeckas. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa3oBaHus KJIETKH.

CtpoeHre MpOKApUOTHUECKON KieTku. Kietoynas creHka OakTepuid ©  apXew.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKHX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTHMueckoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomymponunaemocts mMemOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLMTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
Crpykrypa 1 (yHKIMH KJIETOYHOW CTEHKH PacTeHH, TpHOOB.

Huronmna3zma. Ilutozoms. [lutockener. JIBmwxenue murTomiazmMbel. OpraHouibl KIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HjomIazmarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpOeHHE U (QyHKUUHU. B3auMOCBS3p 0JHOMEMOpaHHBIX OPIaHOMJOB KIIETKH.
CrpoeHue TrpaHyJsSIpHOTO peTukyiayMa. Mexanusm wuanpasnenus 6enxos 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuili — (arpaHyssipHBI)
sHJI0MIa3MaTHYecKuil peTukyiryMm. CekperopHas ¢yHkuMs anmapara [omnbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxoe 6 annapame I o1v0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kiierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHIPHUH, MJIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMHM MHUTOXOHApUH U miactui. [lepBUuHble, BTOPUYHBIE M CIIOXKHBIE IUIACTUABI
(OTOCUHTE3UPYIOIINX JYKApUOT. XJIOPOIUIACTBhl, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICIIHUX
pacTeHuM.

HememOpannble opranouab! kietku CTtpoeHHe M (YHKIMH HeMEMOpaHHBIX OpraHOUI0B
kiaetku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpodUIAMEHTBL. AKmuHo8ble
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
MuxkpotpyOouku. Krnerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB M PECHHYEK.
Muxkpotpy6ouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OGonouka sApa, XpOMAaTHUH, KapuOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
SAnepuslit 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacloioXkeHHe XpOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u eemepoxpomamut. belku XpomaTHHa — THCTOHBL. /[unamuxa s0epHoll
06010uKU 8 MUmo3e. 0epHulil mpaHcnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKA  KIETOK  JyKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JleMoOHCTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmumpl 1 cxembl: «CTpoeHHE SyKapUOTHUYECKOW KJIeTKW», «CTpPOEeHHE >KUBOTHOMN
KJIETKW», «CTpOE€HUE paCTUTENBHON KIETKN», «CTpOEHUE MUTOXOHIpUN», «SAapo», «CtpoeHne

MPOKAPUOTUYECKON KIIETKI.
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Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENApaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTtopHas padora «/3yueHne cTpoeHHs KJIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «VccnenoBaHue mia3mMoiu3a U AEMIIA3MOJIM3a B PaCTUTENIBHBIX
KIIETKax».

IIpakTuyeckas padora «/3ydyeHnue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE IHEPTUM B KJIeTKe

AcCUMMIISIHS ¥ JUCCUMWISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIE M  TreTepoTpoHBIA. YyacTHe KuCIOpoja B  OOMEHHBIX — IpoOIEccax.
OHepreruyeckoe oOecrneuenue kietku: npespamenue ATD B  0OMEHHBIX Tpoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabosin3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentbl. Otiamuusi (pepMEHTOB OT HEOPTaHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX PEAKIINI OT pa3NUYHbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2EeHHbIU U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHMb
peakyuonnoeo yeumpa. Pombs xmopomactoB B mporecce porocuHTe3a. CBeTOBas W TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Brnusinue paznuyabix pakTOpoB Ha CKOPOCTH POoTOCHHTE3a. 3HaUeHUEe (OTOCHHTE3A.

XemocuHTte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDUIIUPYIOLIUE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUs U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yauTENn
0oe3HEeH.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecCKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiIpoBaHHE.
Onepeus membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB MEepel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOT0 OOMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoOTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaTUTUYECKOW AaKTHUBHOCTH (epMeHTOB (Ha
MpUMepe aMHIIa3bl WA KaTaaas3bl).

JladopaTtopnasi pab6ora «l3yuenue (QepMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX.

Jla6opaTopnasi pa6oTa «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a.

JlaGopaTopnasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOKCHUS U JBIXAHHS.

Tema 7. HacinencrBenHasi nHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cuutesa. [IpMHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO

cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. ['eHeTWyeckwii KoOJ, €ro CBOICTBa.
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Tpanckpunuus — Matpuunblid cuHTe3 PHK. IlpuHIMNbB TpaHCKpUNIMU: KOMILJIEMEHTAPHOCTD,
aHTUNAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTese Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocunTese Oemnka.

Coepemennvie npedcmasnenus o cmpoeruu 2enoe. OpraHuzanus reHoMa y MpoKapuoT U
9yKapuoT. Perymsius akTMBHOCTH T€HOB y MpokapuoT. ['mmoreza omepona (. XKakoo, XK.
Mano). Monekynapnvle mexaHusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLIECCOB B KiieTke. KiieTounslii romeocTas.

Bupycer — HexsieTouHble (OPMBI )KU3HUA U OONUratHeie napa3utel. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yuxn [{HK-codepocawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.

Bupycupie 3aboneBanusi 4enoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 6Ouonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHoBCKui.

Tabmuner u  cxembl: «buocunTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. 7 Ku3sHeHHBIH IUKJ KJIETKH

Knerounslii numkin, ero mepuonasl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
mpoliieccoB, npoTtekaronux B uatepdasze. [loaroroska kietku k aeneHuto. [IpecuHTeTnUeCKnit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEepQa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunmunsr  permmkanmu  JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIApPaUIEIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapuOTUN. JMIIOMAHBIN M TarulouIHbI HaOOpPBl XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenune kinetkun — muto3. CTaguu MUTO3a W TMPOUCXOJAIIME B HUX Ipolecchl. THIbI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsiius MuTOTHUYECKOTO IMKIa KieTkdu. [Iporpammupyemasi KjiaeTodHas THOenb —
arornTo3s.

Knerounoe sapo, XxpoMocoMmbl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl nponugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — ououngpopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun

Tabmumpl 1 cxembl: «KW3HEHHBIM HUKIT KIETKH», «MuT03», «CTpOoeHHE XpOMOCOMY,
«Pennmukanms JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKpOIpenapaTsl: «MHTO3 B KIETKaxX KOpEIIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JladopaTopnasi padora «HalGmoneHne MuTo3a B KJIETKAaX KOHYMKA KOpelIka Jiyka (Ha

TOTOBBIX MHUKpOIpEnapaTax)y.
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Tema 9. Ctpoenune u GyHKIIMH OPraHU3MOB

buonormdeckoe  pazHooOpazue  opranu3moB.  OIHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEICSATEIbHOCTH OJHOKIETOYHBIX Opranu3MoB. bakrepuu,
apxeu, OJIHOKJICTOYHBIC TPUOBI, OJJHOKJIETOYHBIC BOJOPOCIH, IpYrue MpoTUCTh. KonoHnampHbIe
OpTaHU3MBI.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHA,
MPOBOJISINAsI, OCHOBHAs, MexaHmueckas. OCOOCHHOCTH CTpOCHHsI, PYHKIMHA U PACTIOTIOKEHUS
TKaHE B OpraHax pacTCHUH.

TkaHM JKMBOTHBIX M  4eJOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUAlbHA,
COCIMHUTEIIbHAS, MbIIcUHas, HepBHAss. OCOOCHHOCTH CTPOCHUS, (PYHKIMA U PACIIOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIUU OpraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmil. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHUI ckeneT. CTpOCHUE U THITbI COSAMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBU)KEHHE MHOTIOKJIETOYHBIX pACTEHUH: TPONU3Mbl M HACTHUH.
JIBHKeHME MHOTOKJICTOYHBIX J)KUBOTHBIX M YeJIOBEKA: MbIIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[lutanue opranu3zmos. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHne TO3BOHOYHBIX KUBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llurieBapuTenbHbIC
s)kenessl. [IunieBapuTenpHas cucTema 4eoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxaTenbHas MOBEepXHOCTh. JKabepHoe U JErodHOe
IbIxaHue. JIpIxaHwe TO3BOHOYHBIX >KMBOTHBIX M YeEJIOBEKAa. OBOJIOIIMOHHOE YCJIOKHEHUE
CTPOCHMsI JIETKUX TMO3BOHOYHBIX >KMBOTHBIX. JIpIxaTenpHasi cHCTeMa uejoBeKa. MexXaHu3M
BEHTWISIIIMM JIETKUX Y NITUI M MIEKONUTAIOIMUX. Perynsanus apixanus. [[pixatensHbie 00bEMBI.

TpaHcnopT BelIECTB Y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucrtemMa u €€ opranbl. KpoBeHOCHas cucTema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  DBONIOIMOHHBIC  YCIOXHEHHSI  CTPOCHUS  KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiia u e€ perynsius.

Beinenenne y opraHusMmoB. Beinenenwe y pacrteHuil. BelneneHue 'y  KUBOTHBIX.
CokparurenbHble Bakyonu. Opradbel BbiAeneHus. DuibTpamnus, CeKpenus U o0paTHOe
BCACBIBAaHHE KaK MEXaHU3MbI pabOThI OPTaHOB BbIAeNeHUs. CBs3b MOJOCTH TeJla ¢ KPOBEHOCHOM
U BBIIECTUTEIBHOM cUCTEMaMU. BpineneHue y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. [loukwm.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKA.

3ammuTa y OpPraHu3MOB. 3alliTa y OJHOKIETOYHBIX opraHu3moB. Cropsl OakTepuil u
LUCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKIETOUHbIX pacTeHuil. Kytukyna. CpeacTBa nmaccuBHOM U
XUMHUYECKOU 3N ThI. OUTOHITU/IBI.

3alnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X IPOM3BOAHBIE. 3alIUTAa OPraHu3Ma
oT OosiesHed. MMmmyHHas cucrema dyenoBeka. KIETOUHBIE W TyMOpaldbHBIM WMMYHHUTET.

Bpoxnaéuuelii u  npuoOpeTéHHbIM  cneunpuueckuié  MUMMYHHUTET. Teopusi KIOHAJIbHO-
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cesniektuBHOro ummynureta (I1. Opnmux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO MMMYHHUTETA B Pa3BUTHU CHCTEMHBIX 3a00JICBaHUH.

PasnpaxxuMocTs M perynsnus y OpraHu3MoB. Pa3npakuMocTh y OJHOKIJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apaxumocTs U peryisuus y pacreHuil. PocroBele BemecrBa M HMX
3Ha4YCHHUE.

HepBuas cucrema u peduextopHas perynsius y >KMBOTHBIX. HepBHas cucrema u eé
OTIeNbl. ODBOJIOLMOHHOE YCIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pedaexropnas ayra. bezycinoBHble u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHast peryisiuss M SHIOKPHUHHAs CUCTEMA JXUBOTHBIX M uyesoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL. JleiicTBue ropMoHOB. B3anMoCBA3bp HEpBHOW U
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JleMoOHCTpanun

IToptper: U. I1. ITaBnos.

Tabmuupbl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE BOJOPOCIH,
«bakrepum», «lIpocreiimme», «Opranel LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HAaceKOMbIX», «TkaHuM pacTeHMID,
«Kopuesrbie cuctembl», «Ctpoenue crebms», «CTpoeHHE IHCTOBOM IUIACTUHKWY», «TkKaHM
KUBOTHBIX», «Ckener yenmoBekay», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/lpixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MbplueyHas —cucremar,
«BplienurenpHas cucreMa», « OHIOKpPUHHAsA cucTeMay, «CTtpoeHue Mpluey, «MMMyHUTETY,
«KumeuynononoctHele», «Cxema nuTaHUsl pacTeHU», «KpOBEHOCHbIE CHCTEMBI [TO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHne TuiaHapun», « BHyTpeHHee cTpoeHHe J0KIEeBOT0
yepBs», «HepBHas cucrema pwi6», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cucrema nrTuny, «HepBHass cuctema MIIEKONMTAIOIINXY,
«HepBHas cuctema yenoBekay», «Pedaexcy.

O6opyoBaHHe: CBETOBOW MHKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
HK3EMIUIIPBl KOMHATHBIX pacTeHUi, repdapuu pacTeHUH pa3HbIX OTJENIOB, BIAXKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opyaoBaHHE s JEMOHCTpAalMd [OYBEHHOIO U BO3AYIIHOIO TMTaHUS PaCTEHUH,
pacuienyieHus Kpaxmaia M OenkoB 1ojJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS
JEMOHCTpPALMK OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHbIX.

JladopaTopnasi padora «/3yueHue TkaHel pacTeHUI.

JlabopaTopnasi padora «/3yueHne TkaHel )KUBOTHBIX».

JlabopaTopnasi padora «/3ydueHne opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHoOKeHHMe U pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOXKEHHUS OPTAaHU3MOB: Oecrionoe (BKJIF0Yas BEreTaTUBHOE) U TT0JIOBOE. Buib
0ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIALMS, (parMeHTaIMs, KIOHUPOBAHHE.

[TomoBoe pa3zmHoxeHue. IlomoBele kieTkM, niau ramersl. Meio3. Cragum Meiosa.
IToBenenne xpomocoMm B Merose. Kpoccunrosep. bronorndyecknii ¢CMbICI MeH03a U TOJIOBOTO
nponecca. Meio3 1 ero MecTo B AKU3HEHHOM IIMKJIE OPTaHU3MOB.

IIpensaponbiieBoe  pasBurhe. l'ameroreHe3 y JKMBOTHbIX. IlosioBBIE  JKene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. Crepmarorene3 u oorene3. CTpoeHHE MOJOBBIX
KIIETOK.

Omo10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:

Hapy»Hoe, BHyTpeHHee. [lapreHorenes.
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WNunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgoezenos
u mooenu mopgoeenesa. Ctaguu aMOpHUOTeHE3a KUBOTHBIX (Ha IpuUMepe JIArymmku). Jpodienue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. Oco6eHHOCTH APOOICHUS MIICKOMUTAIOMIUX. 3apOJIBIIIEBBIE JUCTKU (TacTPyJIsALus).
3akiajKka OpraHoB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3aumHOe BiMsiHUE YacTel
pa3BUBaOIIErocs 3apofbiia (3MOpHOHANbHAs MHAYKLMA). 3akiajka IUlaHa CTPOSHUs
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYECKHX B3aMMOJEWCTBUM TreHOB. BuusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pasButue xuBoTHBIX. I[locTaomOpumoHaneHbI mepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Butme ¢ meramopdo3oM y O€CIO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHuE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl pEryjsiUU pocTa KHUBOTHBIX U uenoBeka. Craauu
OCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M ueinoBeka. [lepuojpl OHTOreHesa 4yesloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKUEe MTPOLECCHI.

Pasmuoxenne u passutue pacteHuil. ['ametrodpur u crnopodur. Meiio3 B KMU3HEHHOM
nukie pacreHuid. OOpazoBaHue crop B TIpolecce Meiio3a. ['ameToreHe3 y pacTeHHU.
Omiog0TBOPEHUE M pa3BUTHUE PACTUTENIBHBIX OpPraHu3MoB. J[BONHHOE OIIOOTBOPEHUE Yy
IBETKOBBIX pacTeHnii. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJISIIUM OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpannmn

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuupl 1 cxeMbl: «BereratnBHOEe pa3sMHOXKEHUE», « THUIIBI 0ECIONIOro Pa3MHOKEHUS,
«Pa3MHOXeHnE XIaMHIOMOHaAb», «Pa3mMHOXeHHE IBrieHbl», «Pa3MHOXEHHE THAPBD,
«Meiioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIay,
«OCHOBHBIE CTaJuu OHTOTreHe3a», «lIpsMoe u Hempsmoe pa3Butue», «Pa3zButHe MaiiCKOTO
Kyka», «Pa3zsutue capanum», «PasBurne narymku», «/{BOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX
pacteHni», «CTpOEHHE CEMSH OJHOAOJBHBIX M JIBYJOJBHBIX PACTEHUN», «JKM3HEHHBIM LHKII
MOpPCKOM  KamycTeD», <«JKu3HEHHBIM 1IUKI Mxa», <«OKH3HEHHBII LMK DAnOpPOTHUKAY,
«KW3HEHHBIN TUKII COCHBD».

O6opyoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENnapaThl SMIIEKJIETOK U CIIEpMaTO30UI0B,
Mozenb «L{uKIT pa3BUTHSA JIATYIIKWY.

JlabopaTtopnasi paGora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BpIsBlIeHNE TPU3HAKOB CXOICTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTtopusi cTaHOBJIEHHUS W pa3BUTHUsI T€HETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX YUYE€HBIX B pa3BUTUU reHeTtuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3UroTa, YMCTas JIMHUS, THOPUAbI, reHOTHN, (QeHorurn. OCHOBHBIE METOJbl T'€HETUKU:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUI, MOJIEKYJIIPHO-TEHETUICCKUMN.

JleMoHCTpauMu
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IToprpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. 1. Kapnieuenko, HO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaGnuupl u cxembl: «MeTobl TeHETUKI», « CXEMbI CKpEILUBaHU.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHEeTUUECKUX UCCICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
ruOpusioB nepsoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH MeHzaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTonoruueckue 0CHOBbI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YHCTOTHI FaMeET.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJOBAHMSL.
Pacmiennienue npu3HaKkoB MIPY HENIOJIHOM JTIOMUHUPOBaHUHU.

JuruOpugHoe ckpeunuBanue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

Cuennennoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHne
T€HOB, HApYLICHUE CLUEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsl HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IoJIa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHbIii moi. ['eHeTHueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEIJIEHHBIX C IIOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JEHCTBUE T€HA.
MHosxecTBEeHHBIH ayulenu3M. B3aumoneicTBuEe HeaUIeNbHBIX T'€HOB. KOMIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTECHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXKe
(GU3MONOrMYECKUX TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKuMHA. ['‘eHeTmueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MHUKpoOHOM». ['eHeTHUecKne aceKThl KOHTPOJIS U U3MEHEHUs Haclle[CTBEHHONW MH(opMauu B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «llepBelif 1 BTOpoil 3akoHBI Menaensy, «Tpetuii 3akon MeHnnemns»,
«AHanuzupyolee ckpeuuBanue», «Henomnoe nomunupoBanuey, «ClienaeHHOE Hacae10BaHUe
PU3HAKOB Y Ipo3oduibhy, «I'eHeTuka nonay, «Kapuotun yenosekay, «Kapuotun npo3oduisy,
«Kapuorun ntunen», « MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBie reHoBy.

Ob6opynoBaHue: MOJENb sl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS! W pacIleryIeHus] NPU3HAKOB, MOJENb AJs JEMOHCTpallMd 3aKOHa HE3aBHCHMOTO
HacJIeJOBaHMs TPU3HAKOB, MOJIENb JJIs IEMOHCTPAIMHU CLEIUIEHHOTO HACJIeIOBaHUs TPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumnar.

IIpakTnyeckass padora «/3yyeHue pe3yabTaTOB MOHOTMOPHIHOTO CKpPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTnyeckas padora «U3ydyeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD).

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

BsaumopeiictBue reHotuna M cpenbl npu QGopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npusHakoB. KadecTBeHHbIE M KOJMYECTBCHHBIE NPU3HAKKM. Buabl  M3MEHYHMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHAS!.

MoaudukaronHas ©3MEHUYUBOCTb. Ponb cpeasl B OpMHUPOBAHUU MOIUGPHUKAITIOHHON
n3MeHunBoCcTH. Hopma peakium mpusHaka. BapuwarnmoHHbId psig U BapuanuoHHas kpuBas (B.
HNoranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

26



I'enorunuueckass H3MEHUYUBOCTL. (CBOWCTBA TEHOTUIIMYECKOM W3MEHYHUBOCTU. BUIBI
TeHOTUITUNYECKONW U3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHASL.

KoMmOnHaTuBHas M3MEHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pa3Hoo0pa3us
B IIpEJIeNIax OJIHOTO BU/IA.

MyTanmonHass M3MEHYUBOCTh. Buabl MyTanmii: TeHHbBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYUMPOBAaHHbIE MYTalMH. SInepHbIE M LUTOILIA3MATHYECKUE MYyTalUu.
Comaruueckre W MOJOBble MyTauud. [IpuymMHBI BO3HUKHOBEHMS MyTanuil. MyTareHsl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIlecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacienctBeHHod usmeHunBoctH (H.M. BaBuiioB). BHesnepHas W3MEHUMBOCTH U
HACJIEJACTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoOHCTpanuu

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

Tabmupel U cxembl: «Bumgsl U3MEHUHMBOCTHY, «Moau(UKAaMOHHAS W3MEHUHUBOCTHY,
«KomOuHaTuBHasT  u3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l'eHernuyeckue
3a00JieBaHus YelloBeKay», «Buapl MyTanuii».

OOGopynoBaHue: >KMBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUN, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOIO psijia M BapUALMOHHOW KPUBOW».

IIpakTnyeckas padora «Myrtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. I'eHeTUKA Yesi0BeKa

Kapuotun uenoBeka. MexayHapogHasi NporpaMMa HCCIEIOBAaHMUS T€HOMa YellOBEKa.
Metoapl U3ydeHUs TCHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OIM3HEI[OBBINA, ITATOTCHETUYECKHH,
MOMYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnYeckuii. COBpPEeMEHHOE OmpeiesieHre
TE€HOTHIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITMPOBAHKE, B TOM 4Hciie ¢ momoibto [TIP-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. [ €eHHbIE B XpOMOCOMHBIE OOJIE3HU YeIIOBEKa.
Bonesnu ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYE€HWE MEIUIIMHCKONW TE€HETHUKH B
MPEAOTBPAIIEHU M JICUCHUM TEHETHYECKUX 3a00JICBaHUN ueJoBeKa. MeIMKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE aCIEKThI
WCCIJICTIOBAHHI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTndeckue (GakTOphl MOBBIMIEHHONW UYYyBCTBUTEIBHOCTH YEJIOBEKAa K (HU3HMYECKOMY H
XMMHYECKOMY 3arpsA3HEHHIO OKpYXarollel cpenbl. ['eHeTmyeckass TpeApacroyiOKEHHOCTh
YeJIoBeKa K MaTOJIOTHSIM.

JleMoHCTpanun

Tabmumpl 1 cxemsl: «Kapuotun denmoBeka», «MeTonpl M3ydeHUs] TEHETHKH YEJIOBEKay,
«"eHeTnueckue 3a00JICBAHMS YETTOBEKAY.

IpakTuyeckast pa6ora «CocTaBl€eHUE U aHATU3 POJIOCIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeleKuus. 3apOoXKICHHUE CENEKIMU W JoMecThkanuu. Ydyenue H. .
BagsuoBa o [{eHTpax mpoucXoXaeH!s 1 MHOTO00pasus KyJbTypHBIX pacTeHuil. Ponb cenexiun
B CO3/JIaHMM COPTOB pacTeHUW U mnopoa KuUBOTHbIX. CopT, mopoja, ImMTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAcieACTBEHHOM m3MeHunBoctd H. WM. BaBuioBa, ero 3HaueHue miist
CEJICKIIMOHHOM paOOTHI.

MeTonpl ceneKITMOHHONU paboThl. ICKyCCTBEHHBIN OTOOp: MAaCCOBBIM U MHAWBHUIAYTbHBIH.

Dranbl KOMOWHAIIMOHHON celeKuu. VcnbITanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
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TEHOTHITY C IIOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C ITOMOIIBIO aHAIN3A
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PammanvoHHBIR U
XUMHYECKMM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJbTypHbIX (OpPM OpraHU3MOB.
Hcnonb30BaHue TEHOMHOTO pPENAaKTUPOBAaHMS U MeToAoB pekoMOmHaHTHBIX JIHK mms
IIOJIyYEHUSI UCXOTHOTO MaTepHraa JUisl CEJICKLNH.

[Tonyuyenune mnonumionnoB. BHyTpuBuaoBas rulpuauzanus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wi uHOpuauHr. HepoacTBeHHoe ckpelyBanue, win ayTopuaudr. ['etepo3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3ALINAL
[Ipeononenue Oecriogusi MEXBHUAOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLUMU pPacTeHUH U
JKUBOTHBIX. «3€1EéHasl pegontoYUsL.

CoxpaHeHHe U U3YUYEHHE T'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHM M HX JUKUX
poauyeit i CO3AaHusI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbliX uoell u
NnepCcneKmuBHbIX MexHoI02UlI.

JleMoOHCTpanuu

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbl CEEeKIHUN»,
«Otnanénnas rubpuan3zanus», « Myrtareses.

JlabopaTopHasi paGora «/3ydyeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
JKUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METOJIOB CENIEKIIUN PACTCHHIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHu.

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHUS CEJNEKIIMH PACTeHH U KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHIHUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA M CHHTETHYeCKAsI OMO0JIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBBbIE KYIbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepuCTUKa. TpaauimoHHas OuOTexXHONOrus: XxjeboreueHue,
MOJTy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoburoiaornueckuii cuures. OObeKTh
MUKpoOurosiornyeckux TexHosaoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABICHHOIO  W3MEHEHUS U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETHYECKHE Ty TH.

Kiterounas nHxeHepus. MeToapl KyibTypbl KJIETOK M TKaHEH pPacTeHUN M >KMBOTHBIX.
Kpunobanku. Comarnueckass rudpuau3anmus U comatudeckuid smOpuoreHes. Vcmosib3oBaHue
TalyiOUJI0OB B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonav3oeanue
MOHOKJIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMs SHLEKJIETOK M KIOHUPOBAHHME >KUBOTHBIX. METOA TpaHCIUIAHTAUUU sIIEp
KJIETOK. TexHonocuu 0300p06neHus, KyIbMueUpo8aHus U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHAasl U T€HHasl UHXKEeHepHsi. VICKyCCTBEHHBI CHHTE3 I'eéHa U KOHCTPYHPOBAHHE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI
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XPOMOCOMHOM W TEHHOW WHXCHEPUU. ODKOJIOTUYECKHE W OTHUYECKHE MPOOJIeMbl TeHHOU
WUHXECHEPUH.

Menunuackue 6uorexunonoruu. [loctreHomuas nudposas meaunuHa. [1IP-nuarnocTuka.
MeTa0o0I0MHBIN aHANNU3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Ttepanus paka. 3D-
OuoumxeHepusi a1 pa3pabOTKM  (PyHAaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHIA,
CO3MaHMSI KOMIUICKCHBIX TKAaHEW COYETaHHEM TEXHOJOTHM TpEXMEPHOro OWONPUHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3naHre BEKTOPHBIX BAaKIMH C ILEJIbI0 OOECIEYeHHsT KOMOMHUPOBAHHON 3aIlllUTHI OT
Bo30yauteneir OPBU, ycranoBieHHe MOJIEKYJSPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpaunu

Tabmuubet w  cxembl: «lcnoiap30BaHME MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOJICTBEY, «KileTouHas nHxkeHepus», «I'eHHas HHXEHEPUI».

JlabopaTopnasi pa6ora «/3ydyeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonyyeHue MOJIOYHOKHUCIBIX MPOLYKTOBY.

Ikekypeusi «buoTexHonorus — BayKHeIas Npou3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHne u pa3BUTHE IBOJIOLMOHHBIX NPeACTABJIEHUH B 0M010TMHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has aearenbHocTh Y. JlapBuHa.

JBwxymue cuiasl 3BodonMM  BuAoB 1no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTh
pPasMHOXKEHHsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CyIlIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndeckoi Teopun 3Bostounu (CTI). HelitpanbHas Teopust 3BOJIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAs OMONOTUsA. 3HauU€HHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JleMoHCTpanuu

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kioswe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, [x. Xonaeitn, J. K. benses.

Tabmuubl u cxemsl: «Cucrema xuBoi npupoasl (no K. Jlunuew)», «JlectHumna *KuBbIX
cymectB (mo Jlamapky)», «Mexanusm GOpMHUPOBAHUS TPHUCIOCOONEHUNH Yy pacTeHUd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Japsunay», «Haxonku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBaHue», «lloponsl romy6eit», «Muoroodpasue
KYJBTYpHBIX (hopM KamycTh», «I1opoabl TOMAaIIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsl HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS IBHKYIIUX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETHUECKOM TE€OpUU IBOTIOLIUNY.

Tema 2. Muxkpo3Bosonusi 1 €€ pe3yJbTaTbl

[Tomynsamus Kak >nIeMEHTapHas €AMHHMLA SBOMOLMH. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbl HonyJ siuid. Mi3meHnenne reHooH1a MOy sy Kak
3JIEMEHTapHOE HBOJIOIMOHHOE SBJIEHUE. 3aKOH reHeTndeckoro pasHoBecusi k. Xapau, B.
Baitabepra.

OneMeHTapHble (DAKTOpPBHI (IBMIKYIIME CHJIBI) HBOJIONMHM. MyYTaIlMOHHBIA TpoIecc.
KomOuHatuBHass m3MeHUMBOCTH. [[peiid) reHOB — ciy4ailHble HEHANpPaBJICHHBIC W3MEHEHUS
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qacToT ayutenedt B momymsuusx. Dddext ocHoBarens. IDghgexm OymuvliouHo2o 2opaviuiKa.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illposenenue 3¢gpgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyiayusx. Murpanuu. M3omsamus TOMymsyn:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTHBHAS).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop s3Bomonnd. DopMbel eCTeCTBEHHOTO
orOopa: NBWXKYIIMHA, CTaOWIM3UPYIOUIMHA, pa3pbiBatomuil (qu3pynTtuBHblii). IlomxoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOIUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpraHM3MOB KaK pe3yJbTaT MHUKPOAIBOJIOLUMHU. BO3HHKHOBEHUE
npucnocoOiaeHuii y opranu3zmMoB. Apomopdo3ssl u unuoaganrtamun. [Ipumepsr npucrnocodaeHuit
y Opranm3MoB: Mopdonorndeckue, QHU3NOIOrHYECKHE, OWOXMMHUYECKUE, MOBEICHUECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3zoBaHue kak pe3yibTaT MHKPOIBOJIOLMH.
Wzomsiust — kimoueBoil  akTop BUAooOpazoBanus. Ilyth u cnocoObl BUI000pa30OBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (DKOJIOTUYECKOE), «MTHOBEHHOE)»
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponp sBomronmonHoi Ouoniornn B pa3paboTKe HAyuHBIX METOJOB COXpaHEHUs
O6nopazHooOpaszuss. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3HUTOB W HMX XO035€B. MeXaHH3MbI
(GhOopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpannmn

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubt 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «[lomysiuonHas CTpyKTypa BUIay,
«CxemMa mposiBIeHMs 3akoHa Xapau—BaiiHOepra», «JIBHKyIiMe CHIJIBI  3BOJIIOLIMNY,
«OKoJoTHYeCKass M30JSIIMs MOMYJSAIMiA ceBaHCKOM (dopenny», «I['eorpaduueckas H30IALUA
JUCTBEHHHIIBI CHOMPCKOM M TUCTBEHHUIIBI AaypcKoit», «[lomynsiuoHHbIE BOJTHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxeMa NEWCTBUS €CTeCTBEHHOro otOopa», «®DopMbl OOpbOBI 3a
CYILIECTBOBAHHUEY, «HaycTpranbHbId MEJIAaHU3M», «KuBbIe HACKOIIaEMBIE),
«ITokpoBUTENBCTBEHHAsI OKpacKa MXUBOTHBIX», «lIpenynpexnaromas oOKpacka >KMUBOTHBIX»,
«®Duznonoruyeckue agantanun», «IIpucnoco6iIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buma», «Bunel-noitHuku», «CTpykTypa Buaa B mnpupoae», «CrocoObl
BUs00OpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJBIIICH,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHMJOB CHHUI, «llomumiouasl pactenmii», «KamyctHo-
pelleuHblil THOpUI.

O6opynoBanue: repOapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Yyyesa NTHUIl U 3Beper ¢
IpUMepaMHu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yyyelna NTHUIl M 3Beped pa3HbIX BUIOB, repbapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BplsiBIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUA».

JladopaTtopnasi paGora «lIpucmocobneHuss OpraHU3MOB W WX OTHOCHUTEJIbHAs
1EeJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3sosonusi H €€ pe3yJbTaThl

Metop! n3ydeHust MakpodBodoluu. [laneoHTonornueckre MeTo1bl H3y4eHus IBOJIOLUH.
[Tepexonubie Gopmbl U PUIIOreHETUYECKUE PSAIBI OPTAaHU3MOB.

Buoreorpadpuyeckne meronasl usydeHus sBomonmuu. CpaBHeHue ¢uopbl u  (QayHbI
MaTEepHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTMYECKHE U CPaBHUTEIBHO-MOPQHOIOTUYECKUE METOMAbI U3YUYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.

I"'omosornyHbIe M aHAJIOTMYHbBIC OpraHbl. PYI[I/IMGHTapHBIe OpraHbl U aTaBU3MBbI. MOJ’IGKy.HSIpHO-
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TeHEeTHYECKHe, OHOXMMHUYECKHMEe M  MaTeMaTH4YeCKUe METOJbl  HM3YyUeHHUs  HBOIIOLUH.
["omonoruynsie reHsl. COBPEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLMS TEHOMOB.

OO0mue 3akOHOMEpPHOCTH  (TMpaBWia) JBOMOUUH. [lpunyun  cmeuvl  yHKYU.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroep, J. ['ekkensb.

Tabmuupl 1 cxembl: «OUITOTEHETHYSCKUM P JIOMIAAN», «APXECONTEPHUKCY», «3BEpO3yObIe
auieps», «Cterouedansy, «Punnodurer», «CemMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emum», «[lpeiid kKoHTHHEHTOB», «Penmuktb», «HadampHble cTaguu 3MOPHOHAIBHOTO
pa3BUTUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE M  aHAJOTWYHBIE  OPraHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHbIE HAOOpHI YeloBeKa M MuMIaH3e», «l1aBHbIE
HaIpaBJICHUS 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJTIOLIUN.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKA HMCKOMAeMbIX OCTaTKOB OpPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U AaTaBU3MOB, KOJUICKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxieHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTte3bl NpOMCXOXKIEHUS JKU3HM Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHayuHblEe TpPEICTaBICHUSI O 3apOXKACHUU JKU3HMU (KpealuuoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO3aposKJICHUS KU3HU U €€ omnpoBepkeHue onbiTamu . Pequ, JI. Cnamnanuanwu, JI. [Tacrepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE ATanbl HEOpraHuueckoi »Bosonnu. [lnanerapuas (reojsorudyeckas) 3BOJIIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BELIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omnapuna, rumore3a nepBuuHoro OyiboHa Jx. XonaelHa, reHeTHdeckas
runoreza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «mvupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

Hctopuss 3emnmum u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAass  TE€OXPOHOJIOTHS.
['eoxpoHoIOrMUecKast Kaja: 30Hbl, IPbl, IEPUOJbI, JTTOXH.

HavanbHble sTanbl oprannyeckoil sBomtonuu. [losiBieHne U 3BOMIONUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHMe mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTBHI.

[TpoucxoxaeHrue sykapuoT (CHUMOHOTreHe3). DBOJIIOIMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
ITpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. DBO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(o3bl PacTEHUH.
Beixon pacrenuit Ha cymry. llosiBieHuMe CHOpPOBBIX pPACTEHMII M 3aBOEBAHWE HMMH CYIIN.
CemeHnHble pacTeHus. [IponcxokaeHne IBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOopoBbIE
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne aMpuoOmii 1 penTuiIni.
[Tponcxoxaenne MIEKONMUTAIOMUX M OTHL. [lpuHImn kiaroueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazBuTue *u3Hu Ha 3emiie 1O ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MAIC030ii, ME3030i,
KaitHO30M. OOImIas xapakTEepUCTHKAa KIUMaTa M TeOJIOTMUECKHX TporeccoB. [losBieHue u
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pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIeOOpa30BaHHE: €ro YCJIOBUS U BIMSHHE Ha Ta30BBIN
cocTtaB aTMoc(hephl.

MaccoBble BBIMUpAHUsI — HKOJIOTMYECKHE KPHU3HCHI Mponuioro. IIpuyumHbl U cienctBus
MacCOBBIX BhIMHpaHHi. COBPEMEHHBIN AKOJIOTHYECKUN KpH3HUC, ero ocobeHHoctu. [Ipobdiema
coxpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIITBI OPraHU3MOB.

JemMoHCTpauMu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, J[x.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peguy, «Cxema onwita JI. [lacTtepa mo u3ydeHuro
caMoO3apokJIeHusl ku3Hmw», «Cxema onbita C. Muinepa, I'. FOpu», «I9Tanel HeOpraHUYeCKou
sBoroLIMNY, «['eoxpoHonoruueckas mkanay, «HadanpHble 3Tanbl OpraHUYEeCKOW SBOJIIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM CcHUMOHOTreHe3a», «CucremMa 3>KUBOM MPHUPOIBD),
«Ctpoenue Bupyca», «Apomopdosbl pacteHuity, «Pununopute», «OmHOKIETOUYHBIC
BoZlOpoCIn», «MHOrOKJIEeTOYHble BOJOpociany, «Mxwu», «llanoporHuku», «l'onoceMeHHbIE
pacteHusi», «Opranbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KUBOTHOTO MHpPay,
«Apomopho3sl  KHBOTHBIX», «[Ipocteiimme», «Kumeunonomoctasiey, «llmockue dYepBu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «ITpecMmblikaromuecs», «IITumen»,
«Mnekonuratomuey, «Pa3BuTue KM3HM B apxeuWckol speyn, «Pa3BuTue IKHM3HU B
MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B NaAICO30HMCKOM 3pe», «Pa3Burue xus3Hu B
Me3030MCKOil 3pe», «Pa3Burhe »KU3HM B KailHO30HCKON »spey», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPA».

ObopynoBanue: repOapUu pacTeHUH pa3IUYHBIX OTAEIOB, KOJUIEKIIMH HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJEThI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEpei, KOJUIEKIMH OKAaMEHEJIOCTEeH, MOJIe3HBIX
HCKOIAeMbIX, MYJISKA OPIraHUYECKHUX OCTATKOB OPTaHH3MOB.

Bupryaabnas JaboparopHasi padora «MoaenupoBanue onbiToB Muiepa—tOpu mno
U3yYEHHUIO Aa0MOT€HHOI0 CHHTE3a OpPraHNYeCKUX COeIMHEHH B IEpBUYHOM aTMochepe.

JladopaTtopnasi padora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «l3yueHne ocoOEHHOCTEW CTPOEHUS pAacTEHHH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yuyenne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eja0BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpONog0oruu. Merobl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NMPOMCXOKIEHUM YEIOBEKa. Pelnruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTtBo yenoBeka ¢ JKUBOTHBIMHU. (CuHcTEMaTHUeCKOE TOJIOXKEHHE 4YeJloBeKa.
CBugerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, ToBeAeHYeckre. OTIWYMS YeloBeKa OT
KHUBOTHBIX. [IpAMOX0KI€HHE U KOMIUJIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (QakTopbl)  aHTpPONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIC.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJMH aHTpoIoreHe3a. PaHHMe 4enmoBeKooOpa3Hbie 00e3bsHBI (MPOKOHCYJIHI)
U paHHHE TOHTUBI — 00IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —

JIBYHOTHE NpEIKH JiroAci. UenoBek ymenslid, NEepBbIE U3TOTOBJICHUS OpyAMi Tpyna. Uemnosek
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MPSIMOXOJISAIINI M TIEPBBIN BBIXOJ Jtojel 3a mpeaensl Adpuku. YenoBek reinenbOeprekuii —
00U IPeOK HEeaHIEPTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUN
Kak BUJ JIIOJICA XOJIOJHOTO KiauMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THIA, JECHUCOBCKHUIA
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMUKA.

OBOJIIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUSAX YEJIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. TlonynsuoHHbIe BONHBI, Apeiid) reHOB, MUTpALUs U
«3( ekt ocHOBaTENSH» B MOMYJISLUAX COBPEMEHHOI'O YEJIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiime pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HErpOMIHAs (SKBaTOpHAJIbHAs), MOHIOJIOM/IHAs (a3MaTCKO-aMepuKaHckasi). Bpems u
IyTU paccelieHus 4YeJloBeKa 1o IulaHere. EauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3Ma. [IpHcrocoOJeHHOCTh  4YenoBeKa K  Pa3HbIM  YCJIOBHUSM
OKpy»karouiel cpensl. BiausHue reorpaduueckoil cpeasl M apelda reHoB Ha MOP(HOJIOTUI0 U
(U3HOJIOTHIO YEIOBEKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIOUMOHHAA ~ AHTPOIOJIOTMST M MAJCOAHTPOIIOJIOTHMS.  YEJIOBEUYECKUX  IOIYJIALHM.
bruocounanpHple  MCCIeAOBaHMA ~— IPUPOABI  4YenoBeKa.  [ccinemoBaHume — KO3BOJIHOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpanuu

IToprpersr: Y. lapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «Meronpl aHTponosiorun», «['0lMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hble 00€3bsIHb, «CKeleT uesloBeKa M CKeJeT LIMMIaH3e», «PyIuMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenblit», «HenoBek NpaMOXOASIni», «JleHUCOBCKUI YeI0BEK»
«Heanpepransiup», «KpomanboHb», «lIpenkn denoBeka», «OTambl 3BOITIOLUU UYEIOBEKAY,
«Pacpl yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, MPeIMETOB MaTepUalbHON KyJIbTYypbl IIPEIKOB
YeJoBeKa, penpoAykiuu (dortorpaduu) KapTHH C MHQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH ITPOUCXOKICHUS YeoBeKa, (poTorpaduu HaX0A0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKAa M 4Yepena IIUMIAaH3€, MOJENb KHCTH YeJOBEKa U
KHCTHU IIMMIIaH3€, MOJIETH TOpca MPEIKOB YeIOBEKa.

JlabopaTopnasi paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUs CKeJeTa YeloBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTyeckas padora «/3ydyeHne 3K0JIOTNYECKUX aaNTaluN YETOBEKa.

Tema 6. OxoJsiorusi — Hayka O B3aHMOOTHOLIEHMAX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKPY KaloLIel cpeaoi

3apoxeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst um 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Metonsl skonoruu. IloneBbie HaOmONEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKpY Karollleil Cpebl: JIOKAIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOTMYeCKOe MHPOBO33pEHHE Kak
OCHOBA CBfA3€H uYeIoBeuecTBAa € MOpUPOIoH. DOPMUPOBAHHME SKOJOTMYECKOW KYJIBTYpbl H
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUSI.

JleMoHCTpanun

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

33



Tabmumer 1 cxembl: «Paznmensl skoigorum», «MeTtoasl skomoruuy, «CxemMa MOHUTOPHHTA
OKpPY’KAaIOIIEH CpeabD».

JlaGopaTtopHas padora «/3yueHne MeTo10B SKOJIOTUUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Okonornyeckne (akTopel U 3aKOHOMEpHOCTH uxX JeiictBua.  Kiaccubukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWoTHYecKHe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux ¢aktopos. [IpaBmno muaumyma (K. Ilnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

Abuotnueckue akropbl. CBET Kak SKOJIOTHYECKUN (akTop. JlefcTBHE pa3HbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOILEHHIO K cBeTy. CUrHasibHas posb cBeTa. DOTONEepHOAN3M.

Temneparypa kak 3kojoruyeckuit gaxrtop. [leiictBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHBIE U TOMONOTEPMHBIE OPIAaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs Kak 3konorumdeckuii ¢dakrop. [IpucnocobneHuss pacTeHHN K TOIIEPKAHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHUIO BOJHOI'O peXXHUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAs, IIyOMHHAas
NOJIIOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3HKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putmel. Bueninue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJUYHbIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN )KU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KyCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBBI.
KuzneHHsle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs U 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLIHUA,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpPAaHTCTBO, HaxJieOHHYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONHUYECKHE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYyIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUI KOHKYPEHTHOTO UCKIIFOUEHUSI.

JleMoHCTpanun

Tabmuupl 1 cxembl: «IKosorndyeckue (pakropb», «CBETOBOM CHEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», « TEII0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTHYECKUE aJaNTallud >KUBOTHBIX», «Cpeabl OOHTaHHUS OPraHHU3MOBY,
«buonornyeckue puTMbD, «KusHeHHble GoOpMbI pacTeHuin», « KuzHeHHble POPMBI KUBOTHBIXY,
«JKOocUCTEMA IIUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTEMa XBOMHOro jeca», «llemu nurtanusy,
«XunHnyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumo1osy, «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHUH M JKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwu  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHuid, uydeia MTULl W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
KcepopuTaM, Me30(pUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYII, KOJUIEKIUU HKHUBOTHBIX,
OoOHMTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKIIMU PACTEHUH M KUBOTHBIX, 00JIaJal0LINX
4epTaMud TMPUCTIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUHM KH3HH, TepOapuu u
KOJJIEKIIUM PAaCTEHUH U JKUBOTHBIX DPA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKLIUHU KHUBOTHBIX,
YUYacCTBYIOUIMX B Pa3IMUHbIX OMOTUYECKUX B3aMMOIECHCTBHSIX.

JlaGopaTopnasi pa6oTa «BrisiBIeHIE MPUCTIOCOOICHII OPraHU3MOB K BIUSHUIO CBETAY.
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JlabopaTopnasi pa6ora «BpIsBICHHE TNPUCTIOCOONEHUN OpPraHWU3MOB K BIIHUSHHUIO
TEMIIEpaTypPbI».

JladbopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUN.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALMI

DKOJOTUYECKUE XaPAaKTePUCTUKH MOMyJsaun. [lomynsmus kak OHOJIOrHYecKas CHCTeMa.
Ponbp HeogHOpogHOCTH cpenbl, QU3NYecKuX OapbepoB M OCOOCHHOCTEH OHOJOTHMH BUIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJIsiiuii. OCHOBHBIE TOKA3aTENN MOMYJISAIIH:
YUCJIICHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTypa, POKIAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

OKoJloruyeckasl CTpykTypa nomyssinud. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamupka
NONYJIALMY U €€ perysanusa. buornueckuil noreHuuan nonyiauuu. MoaenupoBaHue JUHaAMUKU
nonynsauun. Kpussle pocta uyucieHHoctu mnonyisiud. Kpuseie BbDKHMBaHHSA. Perymsius
YUCIICHHOCTH TOMYJISIIAIA: POJb (PAaKTOPOB, 3aBUCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (I- u K-crparterun).

[TonsitTue 00 »SKojoOrMueckod Huiie Buga. MecrooOutanue. MHoromepHas MoOJETb
skosornueckor Humm Jx.M. Xaruuncona. Pazmepsl skonorndeckoil mumud. [loteHuunanbHas u
peann30BaHHAs HUIIIH.

Bun kak cucrema momymsiuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HWHBa3UU
Yy’KEpPOJIHBIX BUIOB.

JleMoOHCTpanuu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU monmysiuny, «[IpocTpancTBeHHas
CTpyKTypa mnonyisiuny, «Bo3pactHple mnupamuasl momyssiun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3IUYHBIMH OpraHuzMamu», «Mopaenb skomornueckord Humm J[x. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pabora «IIpucnocoOneHus ceMsH pacCTEeHUN K pacCEeICHUIO.

Tema 9. Jkos10rus cooduecTB. IKOJOrHYeCKUe CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBSi3U MEXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrema kak oTkpeiTas cucrema (A. JIkx. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpTraHW3MOB B JKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEIyIeHThl. Tpoduueckne ypOBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue OOk 3KocucTeM. [ToUBBI U HIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTeJIM YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKHUE TUPAMUTBI
yucesl, OMomMacchl U SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKlecCuu. [lepBHuHbIE W BTOPUYHBIE CYKIIECCHM M HX
NPUYMHBL. AHTpONOreHHbIEe BO3JCHCTBUS Ha cykuneccu. KimmakcHoe cooOuiecTso.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

ITpuponHbIE 3KOCUCTEMBL. JKOCUCMEMbl 03ED U peK. DKOCUCTEeMbl MOpel U OKeaHO8.
IKocucmemvl MyHOp, 1€co8, cmenell, NyCMmbvlHb.

AHTpPONIOTEHHBIE  3KOCUCTEMBI.  ArposkocucTtema. ArporeHo3. Pazmuums Mexmy
AQHTPOIIOIE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.
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Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHna.
CunaHTponu3anusi ropoickoil ¢aynel. buomormueckoe u  XO3SHCTBEHHOE 3HAYCHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (DOPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJACHUCTBUII  OpraHU3MOB B
sKocucTeMax. Ponv kackaonozo s¢ghghexkma u 6ud06-30upuxamopos (Kuouesvix 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
9KOCHCTEMaMU. YCTOMUMBOCTD OpPraHU3MOB, MOMYJSIMMH W HKOCUCTEM B  YCIIOBMSX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/IEHCTBHM.

Mexanuzmol  6030eiicmeusi  3a2pA3HEHUll  pA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2aHU3ZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKON02UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTo0JIOTusl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JleMoOHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuupl u cxembl: «CTpykTypa OMOLIEHO3a», «DKOCUCTEMA IIMPOKOIUCTBEHHOI'O JIECay,
«9JKocuctemMa XBOHHOro Jjeca», «DyHKIMOHAJIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemiectB B 3Kkocucreme», «llenmn mnuTaHus (macTOMINHAsA, JETPUTHAA)»,
«OKoyoruyeckas NupaMuia ynucemn», « IKoJorudeckas nupammaa 0MoMaccel», « JKOJI0orudecKas
nupamuja sHeprum», «OOpasoBanue Ooiora», «llepBuunast cykueccus», «BoccraHoBieHue
Jeca Imociie mnoxapa», «JKocucTeMa o3epay, «ArpoueHos», «KpyroBopoT BemeCTB U MOTOK
SHEpPruu B arpoueHosey, «IIpumepsl ypooskocuctem».

OO6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa ITHI[ U 3BEPeH,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHHUH, aKBApUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onrcanue ypOoo3KOCHCTEMBD».

JlaGopatopnas padora «l3yueHne pazHooOpa3usi MENKUX NOYBEHHBIX WIEHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKeKkypeust «IKCKypcHsi B TUIIMYHBIN OnoreoneHos (B 1yOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «DKCKYpCHsl B arposKocHcTeMY (Ha MOJIe WM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — oOmennanerapHas obosouka 3eMid, TIAe CYHIECTBYET WIIU CYIIECTBOBaja
*u3Hb. Pa3BuTne npesacrasnenuii o buocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6mnactu 6nocdeps! u e€ cocras. Kupoe BeniecTBo Onocheps 1 ero GyHKINH.

3aKOHOMEPHOCTH cylecTBOBaHus Onocdepsl. OcodeHHOCTH Onochepsl Kak rio0ambHOM
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB u
OMOreoXMMHYECKHEe UKIBI (YIiiepo/a, a3oTa). PUTMHUUHOCTD siBIeHU# B Ouocdepe.

3onaneHOCTh Onochepsl. [lonsTe 0o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jeca, CMElIIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ YHKIMS O>KHBBIX CHCTEM, OIEHKa HMX pPECypCHOro IOTEHIHMana |
6uochepHbIX QyHKIUI.

JleMoOHCTpanun

[Toptpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsr 3emnuy, «KpyroBopot azora B npupoae», «Kpyrosopot
yriaepoaa B npupoae», «Kpyrosopor kuciopoaa B npuponae», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OMOMBI cymm», «Knumatmdyeckue mosica 3emnm», «TyHmpaw, «Taiiray,
«Cmemannbii  nec», «lllupokomuctBennbii  jec», «Cremby, «CaBaHHa», «IlycTbiHs Y,

«Tponmyeckuii nec».
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O6opynoBanue: repOapuu pacTeHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL. Bo3aeiicTBue denmoBeka Ha Owuocdepy.
3arpsizHeHUE BO3AyLIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHE BOJHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpyiienne mouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHnue kiumara.

AHTpOIIOTEHHOE  BO3JCHCTBHME Ha pPACTUTENbHBIH M KMBOTHBIM wmup. OxpaHa
PacCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl ¥ 300J0THYSCKHC
MapKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA U MPUPObl. PannoHnansHoe
IPUPOIONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €ro BEpOSITHBIC MOCIIEACTBUS.

Pa3zButie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeii U KOHKYPEHMOCHOCOOHOL
snepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuoHmvie
cucmemvl, obecneuugaroujue 00CMyn K UHDOpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUmMayuy IKoCUcmem u cnoco608 bopvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHuix 9KOCUCTEM.

JdeMoHcTpannmn

Tabmunel u  cxeMbl: «3arpsizHeHue aTtMmocdepbl», «3arps3HEeHUEe TUAPOCPepbD,
«3arpsisHerne  mouBbl», «llapHuKoOBBIT 3 dexkT», «Ocobo oxpaHseMble MPHPOTHBIC
TeppuUTOpUN», «MoeNnn ypaBIsieMOro MUPay.

O6opynoBanue: Qororpaguu OXpaHsEMbIX pAacTeHUH U JKUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanun, KpacHoil KHUTH pernoHa.
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4. TEMATHYECKOE INTAHUPOBAHME C OIPEJEJEHUEM OCHOBHBIX BUIOB YYEBHOM JESATEJABHOCTH OBYYAIOIIUXCSI
N INNTAHUPYEMBIMU OBPA30OBATEJIbHBIMU PE3YJIIbTATAMU U3YUYEHUS PA3JTEJIOB

10 kacc
HanmenoBanue

Ne pAsneNoB M Te KonunuectBo TIporpaMMHOE COTepIKanHe OcHOBHbIE  BHJBl  JESTEIBHOCTH

n/n Y4EGHOrO IPEIMETa 9acoB o0yyaromuxcs

Tema 1. BuoJsiorus kak Hayka

1.1 | buonoruss B cucreme |1 buonoruss kak Hayka. CBs3u OuOJIOTHH C PackpeiBaTh cofepxkaHiue TEPMUHOB U NIOHSITHM:

HayK OOLIECTBEHHBIMHU, TEXHUYECKUMU U IPYTUMU HAayyHOE€ MHUPOBO33pEHUE, Hay4yHas KapTHHA

€CTECTBEHHBIMM  HayKamH, Quiocodpuei, MHUpa, Hay4YHbId METOH, THIIOTE3a, TEOPHUs,
penuruen, 3TUKOW, 3CTETUKOM M IPABOM. METOAbI UCCICIOBAHMS.
Posnb OGuonoruu XapakTepu3oBaTh OHOJIOTHIO Kak HayKy, ee
B (OPMUPOBAHHU COBPEMEHHOM Hay4HOH | MECTO U pOJIb CPEOU JPYI'MX €CTECTBEHHBIX
KapTuHbI Mupa. Cucrema OMOJIOTHYECKUXHAYK. | Hayk. Ilepeuncnars pasgensl Ouosoruu B
Hemoncmpayuu: COOTBETCTBHUE
Iopmpemuwr: Y. Japsun, I'. Mennens, H. K. | ¢ o0bekramu wu3yuenus. Ha3zbiBath
Konsnos, Ix. Yorcon u ®@. Kpuk. Tabnuyst u | BakHelme oTrpacid OHOJIOTHYECKUX
cxembl: «MeTo bl TO3HAHUS 3HaHUM W 3aJauyy, CTOSIIME Iepen
JKUBOU IIPUPOIBD» ouonoruei XXI B.

1.2 | Meronsl  TIO3HAHHS 1 Mertonpl  MO3HaHUS KUBOM npupoasl | PackpeiBaTh  copep:kaHUE€ TEPMHUHOB H

YKUBOM MPUPOJIBI (HabmoieHre,  OKCIIEPUMEHT,  ONUCaHMWe, | MOHATHI:  HayuyHBIH  METOA,  METOJbI

u3MepeHue, Kinaccudukanys, MOAeIUPOBaHNE, | MCCIEI0BaHUS.

CTaTHCTUYeCKasi 00pabOTKa JaHHBIX).
Jemoncmpayuu:

XapakTepru3oBaTb OCHOBHBIE METOIbI
MO3HAHMUSI JKUBOM  TPHUPOMABI:  HAOIIOJEHHE,
AKCIEPUMEHT, OMMMCAHUE, U3MEPEHHUE,
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Tabnuyvt u cxemvl: «MeTOIBI ITO3HAHUS KHUBOH

TIPUPOIBD.
Jlabopamopnuvie u
paoomul:
[IpakTrueckas padota Ne 1.
«HMcnonb3oBaHue pa3iaMYHBIX METOAOB NPHU
M3Y4YeHHH OMOJIOTUYECKUX

npakmuiueckue

KJIaccuduKanus, MOJIEIHPOBAHHUE,
CTaTUCTHYECKas 00paboTKa JaHHBIX

00BEKTOBY
Htoro yacos 1o reme 2
Tema 2. ’KuBble cucTeMbl M X OPraHU3aMS
2.1 | buonoruueckue 1 Xusple cucrembl (OMOCHCTEMBI) Kak PackpeiBaTh conepKaHue TEPMUHOB U ITOHATHMN:
CHCTEMBI, IPOLECCHl U IpeaMeT U3ydeHus: OMOJIOrHH. cucrema, OMOJIOTHYECKAss CHCTeMa, 3JIEMEHTBI
UX U3yYeHHE OTnu4ne )XUBBIX CUCTEM CHCTEMBI, CTPYKTypa OHMOCHCTEMBI, CBOWCTBa
OT HEOPraHUYeCKOW  MPHUPOJIBI. JKHUBBIX CHCTEM, OOMEH BEIIECTB, Pa3MHOXKEHHUE,
CaoiicTBa OHMOCHCTEeM H  HUX pocr, pa3BUTHE, HACJICJCTBEHHOCTb,
paszHooOpasue. U3MEHUYUBOCTb, pa3IpakuMoCTh,
VpoBHM  OpraHM3alid  OHOCHCTEM: DHEPro3aBUCHUMOCTh, YPOBHU  OpTaHU3aIHH
MOJIEKYJISPHBII, OPraHOHUTHO- XKU3HU (Onocucrem).
KJIETOYHBIH, OpraHu3MEeHHBIIH, XapakTepu30BaTh TNPUHIUIIEI OPTaHU3ANUU
MOITYJIAIMOHHO-BUIOBOHA, ouocucrem: OTKPBITOCTH, BBICOKAst
9KOCHUCTEMHBIN (61O-TeOIIeHOTHYECK ), | YITOPATOYCHHOCTD, CaMOPETYJISLIHS,
OMoC(EepHBI. HUEepapXUYHOCTb.
Hayku, wusywaromme OHOCHCTEMBI Ha [lepeunciaATh  yHUBEpCalbHBIE  CBOMCTBA
pasHbIX YPOBHSX OpraHu3aLuH. JKUBOTO: €IMHCTBO XHUMHUYECKOTO COCTaBa,
Hemoncmpayuu: pa3paKuMoCTh, ABUKEHUE,

Tabauywt u cxemor: «OCHOBHBIC
MIPU3HAKHU KU3HWY», «Y POBHU

romMeocrTras, poCcT U pa3BUTHUC,
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OpraHu3aluu KUBOUIIPUPOIBD.
Mopens monexynsl JJHK

HACJIC/ICTBEHHOCTbD, U3MEHYUBOCTb,
sBoOIIIONHS (TIPUCTIOCOOICHNE

K W3MEHSIOIIUMCS YCIIOBHSIM).
[IpuBomUTE,  mpUMEpPBl  OHOCHCTEM
pasHOrO ypOBHS  OpraHu3alu W
CpaBHHBATh  MPOSIBICHUS  CBOWCTB
’KHBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru3oBaTb  OCHOBHBIC
MPOTEKAroIne B OMOCUCTEMAX:
oOMEH BeUIeCTB M IpeBpallcHUE
SHEPTHUH, CaMOBOCITPOU3BEICHNUE,
CaMOPETyYJISIIHSA, Pa3BUTHE.
CobmroaTh paBuiia 6epexkHOro
OTHOIIICHUS K KUBOM MPHUPOJIE

HPOLIECCHI,

Hroro uyacoB o reme

1

Tema

3. XuMH4YeCKHii COCTaB M CTPOEHHUE KJICTKH

3.1

XUMHUYECKUN COCTaB
KJIETKM. Bona "
MUHEPAIBHBIE COJIN

1

XUMHYECKUM  COCTaB
XUMUYECKUE DJICMEHTHI:
MaKpO3JIEMEHTBI, MUKPO3JIEeMEHTHI. Boaa

Y MUHEpaJIbHBIC BEIIECTBA.

OyHKIMA BOABI M  MHUHEPAIbHBIX
BemecTB B kietke. lloamepkanue
OCMOTHYECKOr0 OajaHca.

Jemoncmpayuu:

Luacpammur: «Pactipenenenue

XUMHUYECKUX DJIEMEHTOB B HEKUBOU MPHUPOJIE,
«Pacnpenenenre XuMHUYECKUX

KJICTKH.

PackpeiBaTh cozxep)kaHME€ TEPMUHOB U
MOHSATH: 3JIEMEHTHI-OMOT €HBI,
MaKpO3JIEMEHTHI, MHUKPODJIEMEHTBHI;
MUHEpAJIbHbIE BEIIECTBA, MOJIEKYJIa

BOABl Kak JWIOJNb, BOAOPOJHBIE CBS3H;
ruApopuIbHbIE U THIPO(OOHbBIE BEIIECTBA.
Jloka3pIBaTh €JUHCTBO 3JIEMEHTHOI'O COCTaBa KaK
OJHO W3 CBOWCTB JKHMBOro. Pacmpenensts
XUMHYECKHUE DJIEMEHTBI

0 TPYIIaM B 3aBUCUMOCTH
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3JIEMEHTOB B JKUBOU mpupoae». Tabauywvl u
cxembl: «Ilepuomuueckas Tabmuma
XMMHUYECKHX JJIEMEHTOBY,
«CTpOEHUEMOIIEKYIIBI BOJBD»

OT KOJIMYECTBEHHOT'O IMPEACTAaBUTEIbCTBA B
OpraHu3Me; XapakTEepPU30BaTh POJIb OTIACIbHBIX
AJIEMEHTOB.

BbIABISTH CBSA3b MEXKAY COCTABOM,

CTPOCHHUEM MOJIEKYJIBI XUMHUYECKOTO
COEIMHEHUS U ero PyHKIUSIMHU B KJIETKE

3.2 | benku. CocraB wu benxku. CoctaB u cTpoeHHEe OEIKOB. PackpelBaTh  comepxkaHue ~ TEPMHUHOB U
CTpoeHue OeNnKoB AMUHOKHCIIOTBI — MOHOMEPHI OEJIKOB. HNOHATHM: O€NKH, TIOJUMEpbl, MOHOMEpHI,
Hezamennumeie " 3aMEHHMBbIE AMHHOKHCIIOTBI, HenTUAHAS CBSI3b,
aAMMHOKHUCIIOTBI. AMMHOKHCIIOTHBIN HOJIUIENTU, JeHATypalus.
coctaB. YpPOBHU  CTPYKTYphl ~ OCIKOBOH | XapakTepu3oBaTh OCJIKHM Kak KJIAcc
MOJIEKYJIbI (nepBuuHas, BTOPHYHAs, | OPraHUYECKUX COCTUHEHUM;
TPETUYHAsT ¥ YETBEPTHYHAS CTPYKTypa). | KIaccHpuuupoBaTh  MX IO  CTPOCHUIO
XUMHUYECKHE CBOMCTBA OEJIKOB. (rnoOynsapHble W (GUOpWILISpHBIE  O€NKH),
Buonornveckue GpyHKIUN OSITKOB. NEPEYNCISITh U XapaKTepU30BaTh
Jemoncmpayuu: ¢byHKIMN O6EIKOB
Tabauyvr u cxemvi: «CTpoeHue
MOJIEKYJIbI OenKay.
ObopyoosaHue: CBETOBON MUKPOCKOII,
MHUKpPOIIpEenapaTsl
3.3 | depmeHTHI — depMeHTBHI —  OMOJIOTHYECKHE PackpbiBaTh  colepXkaHME€ TEPMHHOB U
OmosToTHYecKue KaTaJIN3aTOPBI. MOHSATHIA: (EpMEHTBI, aKTHUBHBIM  IIEHTP,
KaTaJIn3aToOphl Crpoenue (epMeHTa: aKTUBHBIA IIGHTp, | CyOCTpaTHas cnenu(puIHOCTD,

cybcTpaTHas crienu(UIHOCTS.
Kodepmentsl. ButamuHsbL.
Otnuuust hepMEeHTOB

OT HEOPTaHWYECKHUX KaTaJn3aTopOB.

KopepMeHThI,  OENKH-aKTUBATOPHl U
OeNKU-UHTHOUTOPBI.

VYka3pIBaTh OTIUYHsS (HEPMEHTOB

OT HEOPraHMYECKHUX KaTalu3aToOpOB.
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Jemoncmpayuu:

Tabnuyer u  cxemvl: «CTpoeHune
dhepmeHTay.

Obopyoosarnue: 00OpyaOBaHUE IS
MPOBEACHUS HaOII0ICHUH,
W3MEpEeHu, SKCIIEPUMEHTOB.

Jlabopamopuvie u  npakmuueckue
paoomoi:

Jlabopatopnas pabora Ne 1. «U3yuenue
KaTaJTUTHYeCKONH aKTUBHOCTU (hepMEHTOB (Ha
MIpUMEpPEe aMHJIA3bl

WJIM KaTanasbl)»

OOBACHATH POJIb (DEPMEHTOB

B (DYHKIIMOHUPOBAHMU KHMBBIX CHCTEM, B
MPOMBINIJICHHOCTH, B MEJIUIIMHE,

B IIOBCEIHEBHOM KU3HU YEJIOBEKA

3.4

VYraesonasl. JInnumel

VYrneBoasl: MOHOCaxapuabl (IJIIOK03a, pubo3a
U JIe30Kcupubo3a), aucaxapujibl (caxaposa,
JaKTo3a) W MoJMcaxapuibsl  (Kpaxman,
TJIMKOTEH, 1EJUTI0JI03a).

buonornyeckue  QyHKIUM  YIJIEBOJOB.
Jlununpl: TpurMuepuasl, (ochonunuasl,
CTEPOUIBI.
I'unpodunbHO-THAPOGOOHBIE
buonorudeckue GyHKIIUU JIATTHAIOB.
CpaBHeHHE  YyIJIeBOJOB, O€IKOB H
JUNUAJI0B KAaK HCTOYHHKOB SHEPIrUH.
Jemoncmpayuu:

Tabnuyel u cxemvl: «YTIEBOIB,
«JIunuaeny.

Obopydosanue: 000pyI0OBaHUE

CBOMCTBA.

PackpbiBaTh  copepkaHue  TEPMHUHOB U
TTOHSTHIA: YTJIEBOJIEI, MOHOCaXapH/IbI,
Jcaxapuibl,  TOJHCAaxapuabl,  IJIOKO3a,
pubo3a, 1e30Kcuprb03a, caxaposa,

JaKTO3a, MajbTO3a, IleJuliofio3a (KJeTyarka),
KpaxMaJl, TJIMKOT€H; JIMIHUABI, TPUTIUICPUIBI
(>xupbl, Macna),pochoaunuIbl, CTEPOUIBI.
XapakTepu30BaTh YTIJIEBOJBI, JIAMUABI KaK
KJIACCOPTaHUYECKUX COCTUHEHUH.
KnaccudumupoBats yriaeBoabl W JUMHIBI 110
CTPOCHUIO; EPEUUCIATh PYHKINHU YTIIEBOIOB U
JIVTTHATIOB.

Cxemarnuecku n3o00paxarh CTPOCHUE

MOJIEKYJI yTII€BOJIOB, JIUITUI0B
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JUTS TIPOBEICHUST HAOTIOICHUH,
U3MEPEHUH, SKCTICPUMEHTOB

3.5 | HykiennoBbie 1 Hykneunosbie kucnotel: JHKu PHK. PackpeiBath  colepkaHWe TEPMHUHOB U
KucaoTel. ATO Hyxneotuasl — MOHOMEpBI HYKJIEHHOBBIX TOHSATHIA: I€30KCUPUOOHYKIICHHOBAs

kucinor. Crpoenne u  Qynkmun JJHK. kuciora (JAHK), pubGonykienHoBas

Crpoenue u ¢pyakiun PHK. AT®: crpoenue KHUCJI0Ta (PHK), HYKJIEOTHU/I,

1 QyHKIUH. MOJIMHYKJICOTH/IHAS 1IETIb

Jemoncmpayuu: (MONMMHYKIEOTUN), KOMILJIEMEHTAPHOCTb,

Ilopmpemuwr: JIx. Yorcon, ®@. Kpuk, M. bynknuun  JIHK  (xpanenue wu  mepenaya

Yunkunc, P. ®pankiuH. HacneacTBeHHONH wuHpopMmarmn); Buasl PHK

Tabnuywl u cxemol: (nHbOpMaIIMOHHAS, TPaHCIIOPTHAS,

«Hyxneunossie kucnotsl; JJHK», pubocomanbHas); aneHosunrpudochar (ATD),

«bruocunres  Oenka», «CrTpoeHHe MakpOSpTUtcCKas CBs3b.

Mozexynst ATO». XapakTepu3upoBaTh HyKJIEHHOBbBIE

Obopydosanue: ~ CBETOBOH  MHKDPOCKOIL, KHCIIOTBl KAaK XWMHYECKHE COCOUHEHUs U

MUKpOTMpernaparbl HOCHUTEJH HacleJACTBEHHON NH(pOpMaInK.
OTMe4aTh OCOOEHHOCTH CTPOCHMSI MOJIEKYII
HykienHoBbIX kucioT (JHK,PHK) u AT®.
Cxematnuecku  U300paxkarb CTPOCHHE
HYKJIEOTHO0B, MOJIEKYJl HYKJIEHHOBBIX
kucior, AT®

3.6 | Uctopus u wmeromer |1 [uTonorus — HayKa O KJIETKe. PackpeiBaTh coaep)kaHu€ TEPMHUHOB U
U3YyUYEHUs KJIETKH. Krnerounas Teopust — mpumep MOHATHUI: KJIETKA, LIUTOJOT U,

Knerounas teopus

B3aUMOJICHCTBUS HAeH U (PaKTOB B
Hay4YHOM IO3HAHHH.

pacKpbIBaTh COJEPKAHUE MOTOKECHHM
KJIETOYHOW TEOPHUHU.
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Metoapl  u3ydeHUsT  KIETKH.
JHemoncmpayuu: [lopmpemuwi:

A. JleBenryk, P. I'yk, T. IlIBann, M.
[neiinen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOM
MHUKpOIIpenapaTsl paCTUTEIIbHBIX,
KUBOTHBIX  MOAaKTEpUAIBbHBIX  KIJIETOK;
PUCYHKH C MHUKpOdoTOorpadusMu

KJIETOK, MOJYYSHHBIE C TTIOMOIIIbIO
CBETOBOTO U JIEKTPOHHOTO MHKPOCKOTMA

MHUKPOCKOII,

[lepeuuncnsrob u XapaKkTepu30BaTh
OCHOBHBIE METOAbl HU3YYEHUS KIICTKH:
(IpUTOTOBIIEHUE CPE3OB,
OKpalIuBaHue,
ueHTpudyruponanue,
KJIETOK U TKaHE)

MHKPOCKOIIMPOBAHUC,
KYJbTHUBUPOBAHHUE

3.7

Knetka
Kak eJIocTHas
’KMBas cUCTEMA

Knerka kak wenocTtHas JKuBasg CHCTEMA.
OOme  mpu3HaKUd  KIETOK:  3aMKHYTas
HapyxHass memOpana, Monekynsl JIHK kax
TEHETUYECKUI ammapar, CHCTeMa CHHTE3a
Oenka. TUIBI KJIETOK:

JyKapHOTHYECKAasl U IPOKAPHUOTHUYECKas.
Ocobennoctu CTPOCHHUS
IIPOKAPUOTHUYECKOMN KIIETKH.

Knerounass  crenka  Oaktepuil.CTpoeHue
9yKapUOTHYECKON KIIETKU. OcHOBHbIE
OTJIMYUS PaCTUTENHHON, )KUBOTHON U TpUOHON
KJIeTKd. IloBEepXHOCTHBIE  CTPYKTypbl  —
KJIETOYHAs CTEHKa,

IIIMKOKaNuKe, ux ¢(ynkouu. [lnasmarnueckas
MeMOpaHa, €€ CBOMCTBa

U QYHKLHUH.

PackpsIBaTh copepkaHue TEPMUHOB U ITOHATUI:
KJIETKU (yKapHOTHYECKas, MPOKapUOTHYECKas),
maa3Matuyeckas MemOpaHa (IJa3mMalieMma),
TITUKOKAJIMKC, TPAHCTIOPT BEIIECTB (ITACCUBHBIH,
aKTUBHBIN), dSHAOUMTO3  ((harouuTos,
NUHOIUTO3),  SK30LUTO3,  KIJIETOYHas
CTEHKa, HYKJIEOUJ.

CpaBHHBATh MEXIY 000t

AYKapUOTUYECKUE U TPOKAPUOTUYECKUE KIIETKH;
OTMEYaThb CXOJCTBO M PpazIu4Msi B CTPOCHUH
KJIETOK OaKkTepui,

’KUBOTHBIX, PACTEHHI U TPHOOB
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Jemoncmpayuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T.
[[IBann, M. Ilneitnen, K. boap, P.
Bupxos.

Tabauywt u cxemor: «CTpoeHUE

JYKapUOTHYECKOW  KieTku»,  «CTpoeHue
JKUBOTHOM KJIETKH», «CtpoeHnue
pacTuTeIbHOM KJICTKI, «CtpoeHue
MMPOKAPHUOTHYECKOU KIICTKHY.

Obopydosanue:  CBETOBOM  MHKPOCKOTI,

MUKPOIIPCIIapaThbl paCTUTCIIbHBIX,
KHNBOTHBIX U 6aKTepI/IaJ'IBHLIX KIJICTOK

3.8

Crpoenue
AYKAPUOTUYECKOU
KJIETKH

[uromnazma u ee OpraHOUBI.
OnnomeMOpanHbie opranonabl kiaetku: JI1C,
anmapart 1'oJIb KM, TU30COMBI.
[losiyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKHU:
MUTOXOH/IPUH, TUIACTUBIL.

[IpoucxoxaeHne  MUTOXOHIPUM U
macTul. Buneimiactua.

HememOpanHble ~ opraHOMJbl  KIIETKU:
pHOOCOMBI, KIIETOYHBIA LIEHTP,

LEHTPHUOJIU, PECHUYKH, IKIYTHKU.
@DYHKIMM OPraHOUJOB KIIETKH.

Bxurouenus.

Anpo — PperyiasTOpHBIA LEHTP KIETKH.
CrtpoeHue siapa: siaepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SJIPHIIIKO.

PackpbIBaTh copep)kaHue TEPMUHOB U TIOHATHIA:
LUTOIlIa3Ma, OpraHOUAbI, SHJOIIa3MaTHYeCcKast
cerb (OIIC), ammapat ['onbIKu, JIHM30COMBI,
BaKyoJlb, MUTOXOHJIPHH, TUTACTHIBI
(XJIOpOMIaCcThI, XPOMOIUIACTHI, JICHKOMIACTHI),
puUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH LIEHTP
(eHTpocoma), peCHUYKH,

KTYTUKH, BKIIOYCHHUS, SAPO, sIEpHas
o0oyouka,  Kapuomia3Ma,  XpOMAaTHH,
SIPBITITKO, XPOMOCOMBEI.

OnucelBaTe  CTPOEHUE  BYKAPUOTUUYECKOU
KJIETKU 10 U300paKEHUSIM U

Ha MUKpOIIperaparax;

KJ1accu(UIIUpPOBaTh OPTaHOUIBI
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XpoMocoMbl. TpaHCHOpT BeILIECTB B
KJIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T.
[lIBann, M. Ilneitnen, K. boap, P.

Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
JYKapUOTHYECKOH  KieTku»,  «CrpoeHue
AKHUBOTHOU KJICTKW, «CtpoeHue
pacTUTEIbHOM KJICTKI, «Ctpoenue
MPOKAPUOTUUYECKON KIIETKHY,

«Ctpoenue suapa kiaetku». Qbopyoosanue:
CBETOBOM MHUKPOCKOII, ~ MHKPOIIpenaparsl

PacTUTENbHBIX U
KUBOTHBIX KJIETOK. Jlabopamophvie u
npaKkmuyeckuepaoomol:

JIaGopartophas padota Ne 2. «3yuenue
CTPOCHUSI KIETOK pAacTeHUH, J>KUBOTHBIX H
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax U UX OMUCAHHE)

B 3aBUCUMOCTH OT OCOOEHHOCTEH HX
CTpOEHUs (omHOMEMOpaHHBIE,
JIByMEeMOpaHHBIE, HeMeMOpaHHBIE);
OINHUCHIBATh (PYHKIUH KAXKIOTO OpPraHOU/a

B KJICTKE.

XapakTepHu30BaTh KIETOUYHOE SIIPO KAKMECTO
XpaHeHus, nepeaadu (yIBOCHUEXPOMOCOM) U
peanu3am
(TpaHCKpHMITHUS)
MH(pOpMaLIUU KIETKH.
[lepeuucnars U ONUCHIBATH KOMIIOHEHTHISAIPA U
uX QyHKIIUU;

HacJIeICTBEHHOM

CxeMaTnyHo n300paxarhb CTpPOEHUE
pacTUTEIIBHOM W JKUBOTHOM  KJIETKH.
OObsACHATL  OMOJIOTMYECKOE  3HAUYCHUE

TPAHCIIOPTa BEIICCTB B KJIICTKC

HNroro yacos o teme

8

Tema 4. KKuzHeaeaTeJbHOCTDH KJICTKHU

4.1

O6Men BEILECTB.
ITnactuuecknii  oOMeEH.
doTocuHTE3.
XeMOCHHTE3

2

OOMEH  BeIIEeCTB, WIA  MeTa0OJIM3M.
Accummnsiiivst  (TUTacCTHYECKUd  0oOMeH) |
TUCCUMMITSIAS (SHEPTeTUICCKUN
0o0OMeH) — JIB€ CTOPOHBI €IUHOTO

PackpslBaTh  conxepkaHUE TEPMUHOB U
MOHTHI: OOMEH BEIIeCTB M MPEBpAICHHE
sHepruu (MeTaboau3M),

ACCUMUIISIIUS, TNIACTUYCCKHIT OOMEH,

45



mpouecca Merabonusma. Ponb  3akOHOB
COXPaHEHUS BEUIECTBA U YHEPTUU

B TOHMMaHuu Merabonusma. Tumsl
oOMEHa BeIEeCTB: AaBTOTPOPHBIA U
rereporpodHseii. Ponb depmeHTOB B
oOMEHE BeUIeCTB M  IPEeBpaIICHUHU
SHEpruu B KieTke. DoToCHHTES.

CeeroBast 1 TeMHOBas (a3bl (OTOCHHTE3A.
Peakuuu  ¢dortocunrteza. DddhekTUBHOCTH
¢dorocunTe3A.

3nauenue ¢GOTOCHMHTE3a s KU3HU Ha
3emiie. Biusinue ycioBuil cpezsl

Ha ($OTOCHMHTE3 M CHOCOOBI TMOBBIMICHUS €r0
MIPOYKTUBHOCTH y KYJIBTYPHBIX PACTCHUH.
XeMOCHHTE3. XEeMOCUHTE3UPYIOLIUE
Oaktepun. 3HAYCHHE XEMOCHHTE3a JIJIs
KU3HU Ha 3eMIIe.

Jemoncmpavyuu:

Ilopmpemui: K. A. Tumupszes.

Tabauywl u cxemol: «XIJIOPOILIACTY,
«DoTOCHHTE3»

JUCCUMWIIIALIASA,  DHEpPreTMyeckuii  oOMeH,
¢dorocuntes, ¢orommus, HochopuapoBanue,
MEPEHOCUYUK MPOTOHOB, XEMOCHHTE3.
OnuceiBaTh dotocunTe3, MPOILIECCHI,
IIPOTEKAIOIIKE B CBETOBOM U TEeMHOBOIdase.
BBISBIIATE  TPUYMHHO-CIIECTBEHHBIE — CBS3U
MEXJy MOTJIOUICHHEM COJIHEYHOW SHEpruu
XJIOpOoPHILTIOM U CUHTE30M MoJiekys1 ATO.
CpaBHUBaTh  HCXOJHBIE  BEIIECTBA,
KOHEYHBIE TPOAYKTBI H  YCIIOBHS
MPOTEKaHUs peaKkUuid CBETOBOM U
TEMHOBOM (ha3bl poTocuHTE3A;

CpaBHuBaTh (OTOCHHTE3 M  XEMOCHHTE3.
OnenuBaTh  3HayeHHWe  (OTOCUHTE3a U
XeMOCUHTEe3a JJIs )KMU3HU Ha 3emiie

4.2

DOHepreTuYecKui
oOMeH

OHepreTudyeckuii  oOMEH B KIIETKE.
Pacmiensienne  BelecTB, BBIJACIIEHUE WU
aKKyMyJIUpDOBaHHE DJHEPrMM B  KIIETKE.
OTarnbl SHEPreTHYeCcKOro ooMeHa.
I'mukonus. bpoxeHuen ero BUIBL.

PackpeiBaTh  conxepkaHu€ TEPMHUHOB U
MIOHSATHIA: SHEPTeTUISCKUN 0OMEH, TIIMKOJIH3,
MOJIOYHOKHCJIOE  OpOKEHHE,  CIIMPTOBOE
OposkeHue, OMOIOTUYECKOE

OKHUCJICHHUC, KIICTOYHOC AOBIXAaHUC,
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KI/ICJ'IOpO,I[HOG OKHCJICHHUE, TN

KJIeTOYHOe  JbIxaHue.  OKHCIHTEIbHOE
bochopunrpoBanme. DddexTuBHOCTD
SHEPTreTUYECKOro oOMeHa.
Jemoncmpayuu:

Tabnauywl u cxemol: « TunpIIUTaHUD,
«Metabonuzm», «MUTOXOHAPUSY,
«OHepreTuuecKkuii 0OMeH»

JTUCCUMMIIALINS, (PEPMEHT.

XapakTepu3oBaTb OOMEH  BEUIECTB U
IpeBpalleHne 3Hepruu (MeTadoIu3M) Kak
OJIHO MX CBOMCTB HBOTO.

[lepeuuncnsrob 0COOCHHOCTHU
[UTACTUYECKOTO W JHEPreTUYeCcKOro
oOMeHa B KJETKe, YCTaHaBJIMUBATb
B3aMIMOCBSI3b MEXTy HUMH.

Pasnmuyare THIBI OOMEHAa BENIECTB B
KIIETKE: aBTOTPODHBIIHA u
reTepoTpOdHEIi.

OnuceiBaTh  dTambl  DHEPIETHUECKOTO
obmeHa (IMoAroTOBUTEIbHBIMH,
OECKHUCIOPOAHbIN,  KHUCIOPOAHBIN) H
CpPaBHHMBATh UX MEXJY COOOM.
XapakTepu30BaTh ~ PEaKIUU  TJIMKOJIH3a,
OpO’KeHUsI, KIIETOUHOTO JbIXaHUS;

BbIABJIATE IIPHUYUHHO-CICACTBCHHBIC CBA3U
MCKAY TJIMKOJIU30M, KICTOYHBIM IbIXaHUCM H

cUHTE30M MOJeKyTATO.

CpaBHUBATh Y3PPEKTUBHOCTD
OECKHCIOPOJHOTO U KUCIOPOAHOTO
ATAINoB

4.3

buocunres oOenka

Peaknun MaTpUYHOIO CHHTE3A.
I'enetnueckas wunHpopmamus u  JIHK.
Peanuzanus reueTudeckoun

nH(pOpMaIUU B KJIETKE.

PackpeiBath conepxkaHue TEPMHUHOB U
MOHATHM: TeH, TEHEeTHUYEeCKUi  KOJI,
MAaTPUYHBIA CUHTE3, TPAHCKPUIIIHS,
TPaHCIISIUA, KOJIOH, aHTUKOOH,
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T'eneTnueckuii KO HEro CBOMCTBA.
Tpanckpunuus — Marpuunbli cuHte3 PHK.
Tpancnsauuss — OwocuHTe3 Oenka. DTtarbl
TpaHcisiuu.  KogupoBaHue aMUHOKUCIOT.
Ponws pubocomB OuocunTe3e Oenka.
Jemoncmpayuu:

Ilopmpemuir: H.K. Konb1os.

Tabauywvl u cxemwvr: «Ctpoenne JJHK»,
«CtpoeHue u GyHKIIMOHUPOBAHUE TCHAY,
«Cuntes 6enkay, «Permkanus JTHK,
«"eHeTHYCCKUIT KOI.

Obopydosanue: MOCTU- aNITUTHKAITH

«Y nBoenue IHK u Tpanckpunius»,
«brnocuHTe3 OEIKay

pubocoMa, IEHTpalbHas JOrMa,
MOJICKYJISIpHAsT OMOJIOTHSI.
OmnpenensaTh CBOWCTBA TCHETHUYECKOTO KO

(TpUIIETHOCTb, OJIHO3HAYHOCTb,
BBIPOXKJIEHHOCTb, YHUBEPCAIBHOCTb,
HEIEPEKPbIBAEMOCTb, HETIPEPHIBHOCTH ).
OnwuceiBathb JTaIbl peann3anyu

HACJICICTBCHHON WH(pOpMAlM B KJICTKE.
CpaBHHMBaTh pEaKUUW MATPUYHOIO CHHTE3a
mosiekys1 PHK u Genka B kieTke

4.4

Hexnerounsie
(GOpMBI  KU3HU
BUPYCHI

Hexknetounsie hOpMbI ®KU3HU — BUPYCHI.
HcTopust OTKPBITHSI BUPYCOB

(. . BanoBckuit). OCOOEHHOCTH CTPOSHUS U
KU3HEHHOTO IMKJIa BHPYCOB. bakrepuodaru.
bonesnu pacrenui,

KUBOTHBIX W 4YeJOBEKa,  BBI3bIBACMbIC
BUpycamu. Bupyc mMmmyHomedunnra denoBeka
(BUY) — Bozoymurens CIIMJla. OOGpatHas
TPaHCKpPHUIILIMSA, peBepTaza U  HHTErpasa.
[MpodunakTrka pacpocTpaHEeHUST BUPYCHBIX
3a00JIeBaHUH.

PackpbiBaThb  colepkaHHE  TEPMHUHOB U
MOHSATUM: BHUPYC, BHUPYCOJOTHUS, KallCum,
Oaktepuodar, BUpyC  HMMYyHojaeduIIMTa
yenoBeka (B 1Y), oHkoreHHble BUPYCHI.
XapakTepu3oBaTh  BUPYCHI  Kak
HEKJICTOUHYI0  (QOopMy  JKH3HH;
0COOEHHOCTH CTPOEHUS U

JKU3ZHEJEATENIBHOCTH  BUpPYCcOB. OmHUCHIBaThH
KU3HEHHBIH IUKJ BUPYCOB UMMYHOEPUIIUTA
4eJIoBEeKa; pasivuate Ha pucyHkax BTM
((Bupyc TabauHoOM

Mo3auku), 6akrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. UBaHOBCKUH.

Tabauywvl u cxemwvl: «BUpyCh»,
«bakrepuodarn»; «CtpoeHue u

xu3HeHHbIM 1nukn  Bupyca CIIN/a,
OakTepuodara.

Obopyoosanue: mopens crpykrypsl JIHK;
MarHUTHAast MOJIEITb-aNTITHKAIHAS

«CTpoeHue KIETKN»

OOOCHOBBIBaTb W  COOMIOJATH  MEPHI
npoUIaKTUKH pacmpocTpaHeHus
BHUPYCHBIX 3a00JIeBaHUM
(pecriupaTopHbIE, KEITYJOUHO-
KHIIIEUHbIE, KiemeBon »Hiedanut,BIY-
UHQEKITHS)

Htoro yacos o teme

6

Tema 5. PasMHoO:KeHHEe U HHAUBUAYAJIBHOC pPa3sBUTHEC OpPraHU3MOB

5.1 | )KusHeHHBII LUK
KJIETKH. Jenenne
KJIETKU. MuTo3

1

KineTouHpli 1HMKIJI, WIA JKU3HEHHBIM IIMKII
kietku. MaTepdasa u Muros.

[Ipoueccrl, mpoTekaromme B HHTEpdAa3e.

Pernukarust — peakuusi MaTpUYHOTO CHHTE3a

JHK. Ctpoenue xpomocoMm.

XPpOMOCOMHBIN Habop — KapHUOTHIL.
JIMTUTONIHBIA ¥ TalIOUAHBIA XPOMOCOMHBIE
HaOOPBHI. XpomaTtuasl. [{uronornueckue

OCHOBBI DPAa3MHOKEHUS U HHIUBUAYAIbHOIO
pa3BuUTUsL OpraHu3MoB. JlemeHue KIeTKH —
muto3. Ctaguu muto3sa. IIpoueccsl,

MPOUCXOANIME HA Pa3HBIX CTaAUSAX MHUTO3A.

buosornueckuii CMBICIT MHTO3A.
[Iporpammupyemast TuOEb KISTKH —
aroITo3.

PackpeiBaTh  copepkaHu€  TEPMHUHOB U
MOHATUI: KJIETOYHBIA IMKJ, HUHTepda3a,
peaymuidKamusi,  XpoMocoMma,  KapHOTHII,
TarIOuAHBIN, AUIJIOUAHBIA  XPOMOCOMHBIN
HAOOp, XpOMaTHABI; MHTO3 €ro CTaJuu:
npodasa, meradaza,anadasa, Tenodasa.
OnuceiBaTh  KU3HEHHBIM LMK  KIIETKH;
MEePEUNCIIATh U XapaKTePU30BaTh MEPUOJIbI
KJIETOYHOTO ILIMKJIa, CPaBHUBATh HMX MEXIY
co00ii.

OnuceIBaTh CTPOEHUE XPOMOCOM,

KapuOTHIIOB ~ OPraHU3MOB,  CpPaBHHBAaTh
XPOMOCOMHBIE HAOOPHI KIETOK.

CpaBHUBaTh CTaJUH MUTO3A.

Paznuuate Ha MEUKpoOTpenapaTax
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Jemoncmpayuu:

Tabauywvl u cxemwvl: «KIECTOUHBIN ITUKID»,
«Pemmukanus JJHK», «CTpoeHue XxpoMoCOMBI»,
«MuTO3»; MarHMTHasE  MOJIE€Jb-aNTUIMKALIU
«Jlenenne knetku»;moneinb JIHK.
ObopydosaHue:  CBETOBOM  MHUKPOCKON U
Mukponpenapar «KapuokuHes B KIeTKax
KOpEeIIKa JIyKay.

Jlabopamopuvie u  npaxkmuueckue
paoomoi:

JlaboparopHast padota Ne 3.

«Habmonenrie MUTO3a B KJIETKaxX

KOHYMKA KOpellka JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

U pUCYHKaX CTaAWH MHUTO34a.

PaCKpBIBaTI) OMOJOrHYeCKUn CMBICJI
MHUTO3a

5.2

Dopmsbl
Pa3MHOKEHUS
OpraHU3MOB

@opMBl  pa3MHOXXEHHUS ~ OPTaHHU3MOB:
0ecIoJioe U I0JI0BOE.

Bunper Gecronoro pasMHOXKEHHsS: JeleHUE
HaJBOE U IIOYKOBAHUE OJHO-

U MHOTOKJETOYHBIX,  cropooOpa3oBaHUe,
BEreTaTHBHOE Pa3MHOXKCHHE.

I/ICKYCCTBCHHOC KJIOHUPOBAHUC
OpraHnu3MoOB, €ro 3HAYCHUEC
JISICCIICKIINU.

[TonoBoe pa3MHOXKEHHE, €ro OTIWYHUS OT
0ecroIoro.
JHemoncmpayuu:

PackpeiBaTh copepkaHHe TEPMHHOB |
MOHSATHIA: Pa3MHOKEHHE, KJIOH, IOJIOBBIE
KIIETKU (TaMeThl),

AWLEKIeTKa,  CIepMaTo30MA,  3HIroTa,
JieTIeHNe HaJIBOE, MMOYKOBaHME,
CTIOPYJISIIIHS, (bparMeHTanms,
BEreTaTHBHOE pPa3MHOKEHHE, CEMEHHOE
pa3sMHOXKEHHE, OIbIJICHHE,  JBOIHOE
OIJIOZIOTBOPEHHE,  TIOJOBHIE  JKEJE3Hl,
CEeMEHHMKH, SHYHHKH, OIUIOJIOTBOPEHHE
(HapyxHoe,

BHYTPEHHEE).
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Tabauywvl u cxemvi: «POPMBI

pa3MHOXKEHHUSI ~ OpPraHu3MoB»,  «JlBoiiHoe
OIUIOZJOTBOPEHUE  YILBETKOBBIX  PACTCHHII»,
«/lenenue xnerku

OaxTepun», «BereratuBHoe

pa3MHOXXeHHE  pacteHuity,  «CTpoeHue
MIOJIOBBIX KJIETOK»

XapakTepu30BaTh 0COOCHHOCTH

W 3HaueHWe OECloNoro | IOJIOBOTO
CIOoCcOO0B Pa3MHOXKECHHUS.

BoiensaTs BHIBI 0€CIIOI0r0

Pa3MHOXKEHUS,  BBISIBISTH  B3aUMOCBSI3H
MEXIY dhopmamu u crocobaMu
pa3MHOXXEHHUS, W HUX  OHOJOTUYCCKUM
3HAYCHUEM.

Bnanets npuémamu BEreTaTHBHOT'O
pPa3MHOXKEHHUS KYJIbTYPHBIX pacTeHHM (Ha
pUMepe KOMHATHBIX ).

XapakTepu30BaTh ~ IOJIOBBIC  KIICTKH:
SUEKIICTKH, CIIEPMATO30H/IbI;

BBISBJISITH OCOOCHHOCTH

UXCTPOCHHS

5.3

Meiio3

Meiio3. Cragun Menios3a. [Ipoueccel,
MPOUCXOJAIIME HA CTaAMsIX MeWo3sa.
IloBeneHne XxpoMocoM B MEHO3€.
Kpoccunrosep. buonornueckuii cmbica u
3Ha4YE€HHE Meio3a.

JHemoncmpayuu:

Tabnuywl u cxemol: «JleneHUEKICTKI,
«Menos».

Obopyodosanue: MOJICITh JHK;
MarHuTHas MOJI€Nb-aNTlINKAIIs
«Jlenenune KIETKU»

PackpsiBaTh  colxepkaHu€ TEPMHUHOB U
MOHATHI: MEHO03, KOHBIOTalMs XPOMOCOM,
nepekpéct  (KpOCCHHIOBEp)  XPOMOCOM,
raMeTBhl.

XapakTepHu30BaTh MEH03 Kak crocoo
KJIETOYHOT'O JIEJICHHS; OIMCHIBaTh MEHO3 I10
CTaJusIM; CPaBHUBATh CTAJIMA MEMO3al MUTO3A.
Pasznuuate Ha puHCyHKAax cTaguu Meno3sa;
pacKpbIBaTh OMOJIOTHUECKOE 3HAUCHHE

Meno3a
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5.4 | Obpa3oBanue u I'ametorenes — mnpomecc 00pa3oBaHUS PackpbiBaTh  conxep)kaHME€  TEPMUHOB U
pa3sBUTHE  MOJOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. NOHATUH:  TaMETOreHe3,  CIEPMaTOreHE3,
KJIETOK. ITonoBble xene3bl: CECMEHHUKH U 0Ore€He3, CIePMAaTO30U]], AaKPOCOMa,
OmonoTBOpeHuE SIUYHUKH. OO6pazoBanue U pa3BUTHE | AMIEKIIETKA, IOISAPHBIE TENILLA.

IOJIOBBIXKJIETOK — ramer (cmepMaTo3ouj, | XapakTepu3oBaTh OCOOCHHOCTH raMeToreHes3a y
AWLEKIeTKa) — CIEPMAaTOreHe3 M OOrECHE3. | )KUBOTHBIX M €ro CTaJHH; IOJIOBBIE KIIETKH
Oco6eHHOCTH CTPOEHUS ’KMBOTHBIX U OITUCBIBATHIIPOLIECC UX PA3BUTHSL.
AWLEKIETOK U CIIEPMAaTO30UIOB. CpaBHMBaTh CHEpPMAaTOT€HE3 M  OOTCHE3.
Or1010TBOpEHKE. [Taptenorenes. OnuceiBaTh OIJIOJIOTBOPEHHE,
Hemoncmpayuu: OM0JIOrnYecKoe 3HaUYCHHUE OIJIOJOTBOPEHUS
Tabnuyet u cxemwl: «Ilpsimoen HempsiMoe

pa3BuTHe», «['ameTorenes

y  MJCKONUTAIOUMX M YeJOBEKay.

Obopydosanue:  mopaenb  MetadazHON

XPOMOCOMBI, MUKPOCKOTII,

MHUKPOIPETnapaThl «CriepMaTo30u 1l

MJIEKOITUTAOILIET 0, «SlituexneTka

MJIEKOTMTAIOILIETO».

Jlabopamopuvie u  npaxkmuueckue

paoomul:

JlaGopatopnass pabGora Ne 4. «M3yuenue

CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpOIIperapaTaxy»

5.5 | UnnuBuayanbHOE WnnuBuayanbHoe — pa3Butue  (OHTOreHe3). | PackpbiBaTh  copepkaHME€ TEPMHHOB U
pasBUTHE OMOpuoHanbHOe  pa3BUTHE  (3MOpUOreHe3). | MOHATUI: OHTOTeHe3, dMOPHUOTeHes, 3UroTa,
OpraHU3MOB DTarnbl SMOPHUOHAIEHOTO npoOieHue, 6J1acToMeEpHI,

Pa3BUTHA Y TIO3BOHOYHBIX )KUBOTHBIX:

MopyJa, 01acTysa, 0JacToIeNb,
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IpoOJieHHe,  racTpyJslus,  OpraHOTCHE3.
[TocTamOproHansHOE pa3BuUTHE. Tumbr
MOCTIMOPHOHAIBHOTO Pa3BUTHS:

npsiMoe, He TMpsAMoe  (JIMYMHOYHOE).
Bausnue cpensl Ha  pa3BUTHE
OpraHu3MoB;  ()akTOpel,  CIIOCOOHBIC
BBI3BIBATh BPOJKJCHHBIEC YPOJCTBA.

Poct wu pasButne pacrenuii. OHTOreHe3
[IBETKOBOT'O  PACTCHUS: CTPOCHHE CEMCHH,
CTaIMU Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyvt u cxemovl. «OCHOBHBIC CTaauu
OHTOT'CHE3a», «IIpsimoe Hu HETpsSIMOe
pa3BUTHEY, «JlBoitHOE OIJIONOTBOpPEHHUE

YOBETKOBBIX paCTeHHﬁ>>

racrpyia, Helpyna, OpraHoOreHes;
3apOABIILIEBbIEC JIMCTKH: IKTOAECPMA, Me30JepMa,
HHTO/AEPMA; IOCTIMOPHUOHAIBHOE  pa3BUTHE:
psIMOe u HEIpsMoe (ImurHOYHOE);
MeTamop(ho3, Meracropa, MHUKpPOCIIOpA,
IBUIBLIEBOE 3€PHO, CHEPMUHU, 3apOIbILIEBBIN
MEILOK, IBOMHOE OIIOI0TBOPEHUE.

Onpenenst  3Tanmbl  AMOPHOHAIBEHOTO
pa3sBUTHSL  XOPAOBBIX Ha CXeMax H
mpernapaTax M ONHMCBIBaTh  IPOLECCHI,
IPOMCXOAIINE Ha KaXK/I0M JTarle.

CpaBHUBaThb  IIEpUOABI  OHTOIEHE3A;
npsiMoe W HenpsAMoe  (JJMYMHOYHOE)

HOCTIMOPHOHAIIBHOE pa3BHTHE,
3apoJBIIIM  4YeJOBeKAa M JPYIHX
XOPAOBBIX.

OObsicHATH ~ OMOJIOTMYECKOE ~ 3HAYEHUE
pa3BUTHS C MeTaMmop(ho30Mm;
OTpULATCIIBHOC BIUSAHUEC aJIKOI'0JI4,

HUKOTMHA W  JIPyTUX  TEpPaTOT€HHBIX
¢dakTopoB  Ha  pa3BUTHE  3apojbllIa
YeJIoBeKa.

OnuceIBaTh MPOIECC TBOWHOTO
OIUIOJJOTBOPEHUSI Y  IIBETKOBBIX
pacTeHuit

HNToro uacoB o teme
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Tema 6. HacJjieacTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

6.1 | I'eneruka — Hayka 1 [Ipeamer m 3amaum reHetuku. Posb PackpbIBaTh conepxaHue TEPMUHOB U MTOHATUI:
0 HACJIEACTBEHHOCTH U OUTOJIOTMM U SMOpPUONIOTHH B IeH, T'CHOM, TEHOTHI, (EHOTHII, XPOMOCOMEI,
W3MEHUYUBOCTH CTaHOBJICHUM I'eHEeTUKH. Bxiaz aJlJIeNIbHbIE  TeHbl  (aluiedH), TOMO3UIOTa,

POCCHICKMX H 3apyOeKHBIX y4Y€HBIX B reTepo3uroTa, IOMHHAHTHBIA IpHU3HAK (TeH),
pa3BUTHE TEHETHMKU. MeTonbl TEeHETHKHU peliecCUBHBIN MpHU3HAK (TeH), YUCTasl JIMHUA,
(ruOpuI0IIOTUYECKUH,  IIMTOTEHETUYECKHIA, rulpu.

MOJIEKYJISIPHO- T€HETHUECKHIA ). [lepeuncnarh M XapakTepu3oBaTb METOJIbI
OcHoBHbIE TE€HETUYECKHE HOHSTHSL. TEHETUKHU: rUOpPUI0IOTMUECKUH,
I'enernueckass CUMBOJHMKA, HCIOJb3yeMas B LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-
CXeMax CKpeluBaHuil,Jemoncmpayuu: IeHETUYECKUH; TOMHUHAHTHBIE M PELIECCUBHBIE
Topmpemuwr: I'. Mennens, T. Mopran, H. 1. MIPU3HAKU PAaCTEHUN U

Basuiios, C. C. YeTBepukoB, JKABOTHBIX.

H. B. Tumodeer-PecoBckuii. [Tonw3oBaTbCs TE€HETUYECKOMN
ObopydosaHue: MOZEIb- aNIITUKALUS TEPMHUHOJIOTHEN U CHUMBOJIUKOW  JUIS
«MoHnorubpuHoe CKpEIUBaHKEY, 3aIliCU TFE€HOTUITNYECKHUX CXeM
repOapuii «I'opox MmoceBHOW» CKpEIIUBAHUS

6.2 | 3akOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HacJIeJOBaHUs PackpeiBaTh conep)kaHWe TEPMHUHOB U
HaCJIEJOBAHMUSI IIPU3HAKOB, YCTaHOBJICHHbIE MOHATHIA: MOHOTUOPHUIHOE
IIPU3HAKOB. I'. Mennenem. MoHorubpuaHoe CKpeluBaHue, (EHOTHIHYECKHUE TpYMIbI,
MonorubpuaHoe CKpEIMBAaHUE. 3aKOHEAMHOOOpa3us TuOpuaoB | TMOPHIOIOTMYECKHH METOM, YUCTHIE JIMHUH,
CKpEITUBaHNE HEPBOTo TMOKONEHNS. [IpaBuIo JOMUHAPOBaHUS. | JOMHHUPOBAHME T'E€HOB (IIOJHOE, HETOJHOE),

3akoH PacCIICIUICHUA IIPHU3HAKOB. I'unotes3a
YHUCTOTHI TaMCT.

IlonHOEHM HEMoJIHOE AOMUHHPOBAHUC.

pacenjiICHUuC
B ITIOTOMCTBC.
OnuceIBaTh MCTOOHUKY ITPOBCACHUA

54



Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauyvr  u  cxemvi:  «MOHOTHOPUIIHOE
CKpEIlMBaHWE W €ro IUTOrCHETHYECKas
OCHOBa», «3aKOH pacHICIUICHUS U €ro

LUTOT€HETHUYECKAsI OCHOBAaY, «3akoH
YUCTOTHI FaMET».

Obopyodosanue:

MO/IENU-aNIIIMKALUN «Mounorubpuanoe
CKpELIMBaHUE, «Henonnoe
JIOMUHUPOBAHUEY, repbapuit «I'opox
MIOCEBHON»

I. MeHaeaeMOIIBITOB (0] W3YUYECHUIO
HACJEJOBAHUS OJIHOM Tapbl MPU3HAKOB Y
ropoxa ImOCEBHOTO.

PackpsiBath coJiepKaHue 3aKOHOB
eAMHO00pa3us TuOpUIOB MePBOTO
MOKOJICHUS U 3aKOHA PACIIEIIICHUSI.
OOBSCHATH THUIOTE3y YHUCTOTHI TaMeT.
3anuceBaTh CXEMBEI MOHOTHOPHIHOTO
CKpCITUBaHMUS, OOBSACHATH €ro
IUTOJIOTHYECKUE  OCHOBBI W peIIaTh
reHEeTUYECKHE 3aJaun

Ha MOHOTHOPHUJIHOE CKpEIIMBAHKE

6.3

Jurubpunxoe
CKpelIMBaHUE.

3aKOH  HE3aBUCHUMOI'O
HacJe0BaHUs
NPU3HAKOB

JlurubpunHoe  CKpeluBaHHE.  3aKOH
HE3aBUCHMOI'0 HaCJI€JJOBaHUS

IIpU3HAKoB.  lluToreHernyeckue  OCHOBBI
JUTUOPUTHOTO CKPEIIBAHMSL.

AHanu3upyrolee CKpELIUBaHUE.
Hcmonn3oBanue AHATM3UPYIOIIETO
CKpELIMBaHUs JUIST onpeeneHus
TEHOTHIIa 0COOH.
JHemoncmpayuu:

Ilopmpemur: I'. Mennens. Tabnuywr u
cxemul: «JluruOpuaHOE CKpELIMBaHUE,
«uTomornaeckue

OCHOBBI JUTUOPUTHOTO CKPEIIUBAHUS.
ObopyoosaHnue: MOJIETb- aNTUTUKAIUS
«JIurnGpuHOE CKpEIMBaHUEY

PackpeiBath  comep:kaHue TEPMUHOB U
MOHSATUN:  AUTHOPUIHOE  CKpEUIMBaHHE,
aHaJM3UPYIOLIEe CKPEIIMBAaHMUE.

OmnuceiBaTh ONBITE I'. Mennens

10 U3YUYEHMIO HACJIEOBaHUs ABYX IMApIIPU3HAKOB
y rOpoXa MOCEBHOTO.

PackpeiBath conepxkaHue 3aKOHA HE3aBUCHUMOTIO
HACJIEIOBAHUSI TPU3HAKOB.

[IpuMeHAT MaTEeMaTUYECKHH pacyer C
IIOMOIIBIO MeToa MIEPEMHOKEHUS
BEPOATHOCTEN M 3alHCh C TOMOIUIBIO
(EHOTUNINYECKUX PAJUKATIOB PACIICTIIICHUS
MPU3HAKOB y TIOTOMKOB IO (HEHOTUITY |
TEHOTHUILY.

3anuchIBaTh CXEMBI AUTUOPUTHOTO
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CKpEITUBaHMUs, OOBSICHATD €ro
LIUTOJIOTHUCCKHEC OCHOBBI W peliarhb
TCHETUYECKUE 3a7a91 HA TUTUOPHUIHOE
CKpELIMBaHNE

6.4

CremieHuoe
HACJIEOBAHUE
MIPU3HAKOB

CuemnieHHOE  HAcJ€IOBaHUE  IPU3HAKOB.
Pabora T. Moprana 1o CHEIUICHHOMY
HaCJIEJOBaHUIO I'€HOB. Hapymenue
CIIETJIEHUS TEHOB B pe3yJbTare
KpOCCHUHIOBEpa.  XPOMOCOMHasi  TE€OpHUs
HACJIEICTBEHHOCTH.

I'enetnueckue KapTBhl.
Hemoncmpayuu: Ilopmpemor.: T.

Mopran. Tabauyer u cxemol:
«Metio3y,

«l'eHeTnueckne  KapTbl  pacTEHUHN,
YKUBOTHBIX U YEIIOBEKa,

«B3aumoielicTBUE aJUIENIBHBIX TEHOBY.
Obopyoosanue: MUKponpenapaT
«/po3oduna» (Hopma, MyTamuu (HOpMBI
KpbUIbEB U OKpackd Tejla), MHUKPOCKOII,
Mozenb-anmukanus «llepekpéct xpomocom».
Jlabopamopuvlie u  npakmuueckue
paoomul:

Jlabopatopunas pabora Ne 5. «U3yuenue
pe3yabTaTOB MOHOTHOPUHOTO

Y IUTUOPUTHOTO CKPEIIUBAHUS

PackpeiBaTh conep)kaHu€ TEPMHHOB H

MMOHSTUM: CICIUICHHOE HacJIeJOBaHHUE
MPU3HAKOB, peKoMOMHAIS TCHOB,
FeHETHYCSCKHE KapThl XpPOMOCOM,
MOpraHu/a.

Ha3piBaTb  OCHOBHBIE  ITOJIOJKCHMS
XPOMOCOMHOMU TEOpUHU
HaCJIeJICTBEHHOCTH T. Moprana;

packpbiBaTh cozepxaHue padots T.
Moprana 10 CLICTUIEHHOMY
HACJIE0BAHUIO TEHOB U IPUYHHBI

HapyLICHUsI CLEIUIEHUS MEXly TeHAMHU.
3anuchiBaTh CXEMbl CKpEIIMBaHUS MpU
CIIETIJICHHOM HacJIeZIOBaHUM, OOBSICHSITH
MPUYUHBI peKoMOMHALINN I'€HOB,
ONPEAEIATh YUCIIO FPYII

CLIEIIJICHUS TE€HOB; PEIIaTh FTEHETUYECKNE3a1aun
Ha CLICIUICHHOE HACIeI0BaHUE
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y Ap030( bl HA TOTOBBIX

MUKpOIIpenaparax»

6.5 | I'eneruka rnoJsa. I'eneruxka nosa. XpomocomHoe ompejaesneHue | PackpbiBaTh COoJiepKaHUE TEPMUHOB u
HacnenoBanue moyia. AyTOCOMBI H TIOJIOBBIE XPOMOCOMBI. | TIOHSTHA: XPOMOCOMHBIH HAOOp, ayTOCOMBI,
MIPU3HAKOB, CUEIJIEHHBIX ['omorameTHbIE UTETEPOTraMEeTHBIE OPTaHU3MBI. MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIA IO,
C IIOJIOM HacnenoBanue mnpu3HAaKoB, CLEIUIEHHBIX C | F€TEPOraMETHBIA MOJI, CLEIUIEHHOE C I10JOM

TIOJIOM. HACJIEJOBAHUEIIPU3HAKOB.
Jemoncmpavyuu: OOBACHATH LIUTOJIOTMYECKUE OCHOBBI
Topmpemuwr: I'. Mennens, T. Mopran, H.J. XPOMOCOMHOI'0 MEXaHU3Ma OIPENEIICHUAIIONA Y
Baguios. pa3JIMYHBIX OPraHU3MOB.
Tabnuywl u cxemol.: «I'eHeTHKA I10JIa, CpaBHHMBaTh 3aKOHOMEPHOCTH HACJIECJIOBAHUS
«3aKOHOMepHOCTI/I HacCJICIOBAHUS, IIPHU3HAKOB, CHCINVICHHBIX U HC CHCINICHHBIX
CLUECIUIEHHOIO C IIOJIOMY, <<KapI/IOTI/IHI>I cnoioM. Pemrate reHeTuyeckwe 3amadd  Ha
9eJI0BCKa U JKUBOTHBIX» HaCICI0BaHUC

CLEIUIEHHBIX C I0JIOM IIPU3HAKOB

6.6 | 3mMeHYnBOCTD. MN3MeHuYnBOCTS. Buner U3MEHUYUBOCTHU: PackpeiBath  coxepkaHME TEPMHUHOB U
HenacnencrBenHnas HEHACJIEJICTBEHHAs U HACJICACTBCHHAS. MOHATUM: HW3MEHYMBOCTBH, HACJIECACTBECHHAS
U3MEHYUBOCTH Ponmp  cpempl B HEHAcIEICTBEHHOM U3MEHYUBOCTH, HEHACJIEACTBEHHAs

U3MEHYMBOCTH. XapakTeprucTrka U3MEHYUBOCTD, MoauUKaITHOHHAS
MOAU(DUKAITMOHHON U3MEHUHNBOCTH. U3MEHYUBOCTD, BapHUalMOHHBIN pan,

BapuanuoHHblii  psa M BapUalMOHHAS
kpuBasi. Hopma peakuuu npusHaka.
KomnyectBeHHBIE W KadYeCTBECHHEIC
MPU3HAKU UUX HOPMa PEaKInu.
CaoiicTBaMo1u(hUKAIIMOHHOM
U3MEHYUBOCTH.

BapuaHTa, BapHaIllMOHHAs KpWBasl, MPU3HAK,
HOpMa  pEaKIuH, KOJUYECTBEHHbIE U
KaueCTBCHHBIC MPU3HAKH.
KnaccudumnupoBats BUIBI

W3MEHUYHUBOCTH U BBIABIIATH UX
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Jemoncmpayuu:

Tabauywvl u cxemvl: «Buabsl U3MEHYHUBOCTHY,
«MoaudukannoHHASU3MEHIHUBOCTHY.
Jlabopamopuvie u  npakmuuecKkue
pabomboi:

Jlaboparopuass pabora Ne 6. «U3yueHue
MOAU(BUKAITMOHHON U3MEHYHMBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO psijia U
BapUAIIMOHHON KPUBOI

OHOJ0rHYeCcKre 0COOEHHOCTH.

[lepeuncnars cBoiicTBa

MOIU(PUKAITIOHHOM U3MEHYHUBOCTH u
OOBSCHATH €€ 3HAaUCHUE /I OPTaHU3MOB.
PaznuuaTh KOMMYECTBEHHBIE U

KayeCTBEHHBIE MIPU3HAKY; CTPOUTH
BapHAIIMOHHBIA PsJl, BAPHAIIMOHHYIO

KPUBYIO, BBIYHCIIATH CpEOHEC 3HAYCHHUE
MPU3HAKa

6.7

Hacnencrsennas
W3MEHYUBOCTH

HacnencrBennas, WM  TE€HOTUIIHYECKAs
U3MEHYUBOCTb. Komb6unarvuBHas
W3MEHYHMBOCTh. Mei03 U MOJIOBOM MPOLEece —
OCHOBa KOMOWHATUBHON  HM3MEHYHUBOCTH.
MyTarnmoHHasi U3SMEHYUBOCTb.
Knaccubukanus  mytanuid:  TEHHBIE,
XPOMOCOMHBIE, T€HOMHBIE.

Yactora W NOpUYMHBL MyTalUi.
MyrtareHHsie (haKTOpBHI.

3aKOH rOMOJIOTMYECKHUX PSI0B

B HacleACTBeHHOW u3meHuuBoctn H. U.

Basunosa. Buesanepuas
HACJIEICTBEHHOCTh M W3MEHYHBOCTD.
Jemoncmpayuu:

Lopmpemui: I'. ne ®pus, H. . BaBuios.
Tabauyst u cxemol: «MyTallMOHHAs

PackpriBath ColEpKaHUE  TEPMHUHOB u
MMOHATHUH:  HACJCACTBEHHAs  W3MEHUYHMBOCTb,
KOMOWHATHBHAs W3MEHYHUBOCTb, MYyTallMOHHAs
W3MEHUYMUBOCTb, MYTaHT, MYTAllUU: TEHHbIE,
XPOMOCOMHBIE,  T€HOMHBIE;  TOJIUIUIOUIMS,
AHEYIUIOMIMS, MyTareHbol. XapaKkTepu30BaTh
HACJIEJICTBEHHYO N3MEHUYNBOCTE,
bopMyIHpOBaTh 3aKOH TOMOJIOTHUYECKUX PSIOB
B HacaeacTBeHHOU m3MeHunBocTnH. U.
BaBunoBa 1 0OBSICHATE €0

3HAUYCHHUEJII  OWOJIOTHM U CeJEKIHH.
Knaccudumnuposats MYyTaLHH: TeHHEIC,
XpPOMOCOMHBIE, TE€HOMHBIE M IPUBOJHUTH
MPUMEPHI MyTaLIUH.

OOBACHATH MPUYMUHBI BOSHUKHOBEHUS
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U3MEHUYUBOCTDY.

ObopyoosaHue: MUKPOCKOIIL,

Mukpomnpenapar  «/pozodpunay  (HOpMa,
MyTauuu (OPMBI KpPbUIbEB M OKpacka Teja);
KOMHATHBIE PACTEHUsS C NECTPOM OKpaCKOu
JIUCTHEB.

Jlabopamopuvle u  npakmuueckue
paoomowi:

JlaGopaTopHas pabota Ne 7. « AHanu3
MyTallMii y Apo30GuiIbl Ha TOTOBBIX
MHUKpOIIpernapaTax»

MYyTaIuH, poiib (PakTOPOB-MyTareHOB.
CpaBHHMBaTh BHIBl  MYTalluii;  BBIIBIISATH
MPUYMHBI  HACJICICTBEHHON W3MEHYMBOCTH,
UCTOYHUKU MYTarcHOB B OKpYJKalolIel cpeje
(KOCBEHHO).

XapakTepHu30BaTh BHESIZICPHYIO
HACJICJICTBEHHOCTh 1 U3BMEHYMBOCTh

6.8

I'eneTuka yenoseka

I'enetnka yenoseka. Kapuorun
YeloBeKa.

OCHOBHBIE METOJbI TCHETUKHW 4YEJIOBEKa:
TeHeaIOTHYeCKUH, OJIM3HEIOBBIH,
IIUTOT€HETUUCCKUH, OMOXHMUYCCKHIM,
MOJIEKYJIAPHO-T€HETUYECKU.

CoBpeMeHHOE  OmpeaeieHue  TeHOTHIMa:

MOJHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUIHUPOBAHUE, B TOM YHCIIC

c TIOMOIIBIO [TI[P-ananu3a.
Hacnencreennsle 3a0oiieBaHHs YCIOBEKA:
TCHHEIC 0oJe3Hu, 0oJie3HU c
HacJIeICTBEHHOU

MPEAPACIONIOKEHHOCTHIO, XPOMOCOMHBIE

oone3nn. CoMaTnueckue u
TeHepaTUBHBIC MYyTallUU.

PackpeiBath  comepkaHMe ~ TEPMHUHOB U
MOHATHH: KapuOTHUIL 4eJI0BeKa,
[UTOTEHETHYECKUIT METOJ[, TeHeaJIOTHYeCKHH
METOJI, POAOCIOBHBIE, ONM3HEIOBHII METOI,
HacJeJCTBEHHBIE 00JIe3HU: (MOHOTECHHBIE,

C HacJIeJCTBEHHOMN
MPEAPACIOJIOKEHHOCTHIO,

XPOMOCOMHBIE), MEJIUKO-T€HETUYSCKOE
KOHCYJIbTUPOBAHUE.

[TepeuncnsaTb 0COOCHHOCTH U3YUYECHHS] TEHETHKHU
qeoBeKa; MPUBOJIUTH MPUMEPbI
HaCJIEJICTBEHHBIX Oone3nei YyeJIoBeKa,

XapakKTEpu3oBaTb MCTOAbI HX HpO(i)I/IJ'IaKTI/IKI/I;
000CHOBBIBATH 3HAUCHUE
MEIHUKO-TCHETHYCCKOI'O
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CrtBoJIOBBIC KJIETKH. [IpuHIIMIIBI  310POBOTO
oOpa3a >XKWU3HH, JUATHOCTUKH, TPOQUIAKTUKHA U
JIEYEHHUSI TeHEeTUYEeCKUX Oone3sHerd. Menuko-
TCHETUYECKOE

KOHCYJIbTUPOBAHUE. 3HadyeHHe
MEIUITMHCKON T'eHETUKHU

B Mpea0TBpaAlICHUN i JICUCHHUH
FeHETUYeCKNX  3a0ojieBaHMiI  deJIoBeKa.
Hemoncmpayuu:

Tabauywl u cxemwl:. «HacnenoBanue

KOHCYJIbTUPOBaHUSI.
BoisiBnsTh M cpaBHUBaTh MeEXIy co0oit
JIOMUHAHTHBIE W  PELECCUBHbIC MPU3HAKU
YeloBeKa.

CocTaBiaTh ¥  aHATU3UPOBATH

POOOCIOBHBIC YCJIIOBCKA

pesyc-haktopa», «l'eHeTuka  rpymn
KPOBH.
Jlabopamopuvle u  npakmuuecKue
paoomul:
[IpakTuueckas pabora Ne 2.
«CocTaBieHue ¢ aHalU3 POAOCIOBHBIX
YEJIIOBEKa
Hroro yacos 1o Teme 8
Tema 7. Cesiek1iusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenexmusi kak Hayka U |1 CenekIus Kak HayKa U TpOIIecc. PackpeiBaTh copepkaHue€ TEPMHUHOB W
mnmponecc 3apo)KﬂeHne CCJIEKIIMM UM  JOMECTHKaAIIUA. MTOHSITHI: CCJICKI U, COPT, NMopoaa, liTraMm,
Vuenne H. W. BaBumioBa o0 1eHTpax | JIOMECTUKAIWs, WIM OJOMAlIHWBAaHUE,
MHOT000pa3usi ¥ IPOUCXOKICHUS LEHTPBI MHOT000pa3us u
KYJIbTYPHBIX PACTECHUH. MIPOUCXOKICHUS
LleHTpsl  NPOUCXOXKAECHUS  JOMAIIHUX KyJIbTyPHBIX PACTCHUHU U
JKUBOTHBIX. JKUBOTHBIX, rudpuaM3aIms,
Copr, mopoja, MTaMM. HCKYCCTBEHHBII 0TOOD.
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Jemoncmpayuu:

Ilopmpemur: H. U. BaBunos. Tabauysl u
cxemul: kapta «LleHTppl MHOrOOOpa3us u
IIPOUCXOXKACHUSI KYJIbTYPHBIXPACTEHUI»,

«Ilopogpl  AOMamHUX ~ KUBOTHBIX»,
«Copra
KYJIbTYPHBIX pacTeHuii».

Obopydosanue: MYJSDKH — TUIOJOB U
KOPHETIO0B TUKUX (OpM U
KyJbTYPHBIX COPTOB pacTe€Huil; repOapuii
«CenbCKOX035ICTBEHHBIEPACTCHUSDY

HaspiBaTh W CpaBHHMBAaTh OCHOBHbBIE
ATaNbl Pa3BUTHUS CENEKIIUHU.

Nznarates yuenue H. . BaBunosa

0 IEHTpaXx TMPOUCXOXKIEHUS  KYJIbTYPHBIX
pacTeHuii; pa3nuuyaTh LEHTPHl Ha KapTe MUpa,
CBSI3BIBATh UX MECTOMOJIOKEHUE

C oyaraMM  BO3HUKHOBEHUSAPEBHEUIINX
[ABWIN3ALUHA.

CpaBHHMBaTh  copTa  KYJbTYPHBIX
pacTeHuil, OpoOIbl JOMAITHUX

JKUBOTHBIX M UX AUKUXIIPEIKOB.

OueHuBarh poib CENEKIUU

B 00Oeclie4eHHH  MPOJIOBOJIBLCTBEHHOM
0€301acCHOCTH YeJIOBEUECTBA

7.2

Meronsl u
JOCTHKEHUS

CEJIEKLIMN DPACTEHUN U
JKUBOTHBIX

CoBpeMeHHbIE METOIbI CelNeKIUnU. MaccoBbIf

u VHJUBUY aJIbHBIN OTOOPBI
CEJIEKIIMMPACTEHUI U KUBOTHBIX.
OreHka sKcTepbepa.
biu3KOpOICTBEHHOE  CKpELIMBAaHHE
WHOpuAMHT. YncTas TUHUSA.
CxkpemyBanue YHACTBIX JIMHUM.
l'erepo3uc, wimm rubpugHas cuia.
HeponcrBenHoe — ckpemmBaHue — —
ayTOPUJIUHT. Otnanéunas
rHOpUIN3ans U €€ yCIeXH.
HckyccTBeHHBIN MyTarenes u nojiy4eHue
TTOJTUTUIONIOB. JIOCTHIKEHUS CEIeKITUN

B

PackpeiBaTh ~ conxepkaHMe€ ~— TEPMHUHOB U
MOHATHH: HCKYCCTBEHHBIH OTOOp, MaccoBBIi
oTOOp, HHIAMBUAYaIbHBIH OTOOp, BKCTEphED,
OJM3KOPOJICTBEHHOE  CKpEIIMBAaHUE, YHCTast
JIUHMYS, reTeposHc, HEPOJCTBEHHOE
CKpEIlUBaHUE,

HCKYCCTBEHHBIH MyTareHe3, MOJUILIOUIbI.
CpaBHuBaTh (opMBI  MCKYCCTBEHHOTO
otOopa (MaccoBOro M WHIUBUAYaJIbHOIO),
BU/IBI

rubpuan3anuu (0JIM3KOPOJCTBEHHON U
OTJAJIEHHOH),  CIOCOOBI  TOJIy4eHUs
MOJIUTIIIOUIOB.
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pacTeHui, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

Jemoncmpayuu:

Hopmpemui: 1. B. MuuypuH,

I A. Kapneuenko, M. ©&. IBaHOB.
Tabnuywst u  cxemvl. «Otnanennas
rudpunuzamus», «Padoter akagemukaM. O.
HBanoBay, «[lomumnonaus».
Obopyoosanue: MySDKA — IUIOJOB U
KOPHEIIOI0B AUKUX (OpM U

KYJIbTYPHBIX COpPTOB pacTeHuii.
Jlabopamopuvie u  npakmuueckue
paoomul:

Okckypeust «OCHOBHBIE METO/IBI U

JOCTHKEHHMS CEJIEKIIUU PACTCHUN U

KHUBOTHBIX (Ha CEJIGKLIMOHHYIO CTaHIUIO,
IUIEMEHHYI0  (pepMy, COpPTOMCIBITATENbHBIN
y4acTOK

WM TETJIMYHOE XO034HCTBO)

[IpuBoauTh  mpUMEPBl  AOCTHKEHUM
CEJICKIIMU PACTCHUI U )KUBOTHBIX

7.3

buorexnonorus
KaK OTpaciib
MIPOU3BOJICTBA

buorexHosoruss Kak OTpacib IMPOU3BOJCTBA.
l'ennass  wHXkeHepus.  Dtambl  CO3JaHUSA
pexomOunantHor  JIHK u  TpaHcreHHBIX

OpraHU3MOB. Knerounas WH)KEHEepUS.
KnerounbsleKynbTyphbI.
MUuKpoKIIOHATbHOEPa3MHOKEHHE pacTeHuil.

Knonuposanue
BBICOKOIIPOTyKTUBHBIX

PackpeiBaTh  conepkaHu€ TEPMUHOB U
MOHSATHU: OMOTEXHOJIOTUS,  KIJIETOYHAs
WH)XEHEPHsl, T€HHas TH)KEHEPHSI,
KJIIOHUPOBaHWE, TPAHCT€HHBIE OpPraHU3MBI,
I'MO (renermueckn MOAUUIIMPOBAHHBIE
OpraHHU3MBl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK

OTpPACIIb IPOU3BOJICTBA, OCHOBHBIE
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CETBCKOX035HCTBEHHBIX OpraHU3MOB.
Dkonoruyeckuen stuyeckue npoodiaemsl. I’ MO —
TEHETUYCCKH MOAU(PUIIUPOBAHHBIC OPTaHU3MBI.
Jemoncmpayuu:

Tabnuyer u cxemovr: «OOBEKTHI
OMOTEXHOJIOTHI, «Kerounsie
KYJbTYPBbI U KJIOHUPOBAHHUE,
«KoHcTpyupoBanue u  mepeHoc
XPOMOCOM»

T'CHOB,

JOCTYDKEHUST  OMOTEXHOJIOTMM B 00JacTu
IPOMBIIIICHHOCTH, CEJIbCKOTO XO34HCTBA U
MEIUIUHBI.

[lepeuncnaTb U XapakTepu3OBaTh
OCHOBHBIEMETOJIBI M JOCTHIKCHHS
OMOMH)KEHEPHH.

OOcyXaaTh HSKOJIOTUYECKHE W ITHUYECKUE
acTieKThl HEKOTOPBIX HCCIEIOBaHHWHA B
obsmacti OWOTEXHOJOTUU (KJIOHUPOBAHUSA,
HCKYCCTBEHHOTO OTIJIOJJOTBOPEHHS,
HAIPaBJIICHHOTO M3MECHEHHSI TeHOMa U

CO3/1aHUS TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB o reme

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB IIO [IPOI'PAMME

34
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11 KJIACC

N HanmMmeHoBaHmue K 0
0 OJIMYECTBO CHOBHbIE
/ pazeioB W TeM [IporpammHoOe cojiepkaHue 5 BUIBL  ACSATCIILHOCTH
/o 4acoB q nxcs
y4eOHOro npeaMera ODYHAIOIHXC
Tema 1. DBOJIIOLMOHHAA OMOJIOTUHA
1.1 | OBomronus U meronsl €€ |1 [IpeanochuIKM BOSHUKHOBEHHMSI SBOJIIOIMOHHON | PackpbeiBaTh  comepkaHUE TEPMHUHOB U

N3y4YEeHUs

TEOpUHU. DBOJIIOLIMOHHAS TEOPUST U €€ MECTO B
OuoNoruH.

BiasiHue 3BOIIOLIMOHHON TEOpUHU

Ha pa3BuUTUE OHOJIOTMM M JPYIHUXHayK.
CBuzeTenbCeTBa SBONIOIMH.
[TaneoHTONOrMYECKHE:  IOCIEAOBATEIBHOCTD
NOSIBJICHUST BHMJIOB B  IAJICEOHTOJIOTHYECKOU
JIETOIIUCH, NIEPEXOIHBIE (DOPMBI.
buoreorpaguueckue: CXOACTBO M pas3jinyue
dbayn wubmop MaTrepukoB U  OCTPOBOB.
DOMOpHOIOTHYECKHE: CXOJICTBA U Pa3IUyus
AMOpPHOHOB Pa3HbIX BUOB M03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:
TOMOJIOTHYHBIE, aHaJIOTUYHBIE,
pYIUMEHTapHbIE  OpraHbl,  aTaBU3MBI.
MonekynsipHO-0MOXUMUYECKHE: CXOJICTBO
MEXAHU3MOB

HACJIEICTBEHHOCTU U OCHOBHBIX

TIOHSITHIA: BOJIOIUS, TIEPEXOHBIC (HOPMBEI,
buIoreHeTUYECKUE PSAbI, BUIBI-IHAEMUKH,
BU/IBI-PEITUKTBHI,

3aKOH 3apO/JIBIIIEBOTO
OMOreHEeTHYCCKHI 3aKOH,
TOMOJIOTUYHBIE u aHaJIOTUYHbIE
Opranbl, pyAUMEHTapHbIE  OpTraHbI,
aTaBU3MBI.

[lepeuncnarb  OCHOBHBIE
SBOJIIOLIMOHHON TEOPHH.
XapakTepu3oBarhb CBUJETEIHCTBA
ABOJIIOLIUU: MaJICOHTOJIOTUYECKHUE,
ounoreorpaduueckue, SMOPUOIOTHIECKHUE,
CpaBHUTEBHO- aHATOMHUYECKUE,
MOJIEKYJISIPHO- OMOXUMUYECKHE.

[IpuBoaUTE, TpUMEpHl TEPEXOTHBIX GopM
OpraHu3MOB, (DPUIIOTEHETUYECKUXPSIOB.
[TpuBOIUTE POPMYTUPOBKH 3aKOHOB

CXOACTBaA,

OTallbl PasBUTUA
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MeTabOoNIMUYeCKUX TyTed Yy BCeX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Hopmpemuwr: K. Jlunnen, K. b. Jlamapk, Y.
Hapsun, B. O. KoBaneBckui,

K. M. Bbap, O. TI'ekkenb, @. Mromuep.

Tabnuywl u cxemul: «Pa3Butne
OpraHMYecKoro  Mupa Ha  3emiey,
penbedHbIe TaOIHIIBI «3apoIbIm
ITO3BOHOYHBIX KUBOTHBIX),
«ApPXEOnTEPHUKCY.

Obopyoosanue: Ouoreorpaduueckas Kapra
MHUpa; KoJUIeKIus «DopMbl

COXPAaHHOCTH  HCKOIAEMBIX JKUBOTHBIX U
pacTeHUi»; BIIAKHBIC TTpenapaThl

«Pa3BuTre HacekoMmoroy, «Pa3purue

JATYIIKH»

OHMOreHETHYECKOIO u 3apOJAbIIICBOIO
CXoacCTBa

1.2

Hcropus  paszButus
MPECTABICHUN
00 DBOIIOINHI

OBOJIIOIMOHHAS teopuss Y. JapBuHa.
[TpeanocklIKd  BO3HUKHOBEHMS JapBUHHU3MA.
JIBWKyImue CHJIBI  DBOJIOIMH  BHJIOB IO
JapBuny (M30bITOYHOE Pa3MHOKEHUE

OpA  OTPAaHUYEHHOCTH  PECypCOB,
HeonpeaenéHHas M3MEHYHBOCTb,
6oprbda 3a CyIIIeCTBOBAaHHUE,
€CTECTBEHHBII 0TOOD).

CuHTeTHYeCKast TEOPHSI IBOIIOIIUH

PackpeiBaTh  copepikaHue TEPMHHOB U
NOHATHI: CHCTEMaTukKa, eCTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD.

XapakTepHu30BaTh OCHOBHBIE IBOJIIOLMOHHBIE
UeH, KOHICTIUN ¥ TEOPHUH; CPABHHUBATH
B3MIAAbIHA B W 3Bomouuio K. Jlunnes,
K.B. Jlamapka,Y. /lapBuna.

OuenuBath BKJIaj JIMHHES B pa3BUTHE
CHUCTEMAaTHKH U OOBACHATH IPUHLIUIIBI
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(CTD) 1 e€ OCHOBHBICTIOJIOKCHHUSI.
Hemoncmpayuu:

Hopmpemuwr: K. Jlunnen, K. b. Jlamapk, Y.

HapBuH.

Tabauyvr u cxemor: «llomynsauuny,
«Kapra-cxema MapumpyTta myTemectsus Y.
[apsunay», «@opMbl 60pbObI

OMHApHOW HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJIEpPKAHUE U 3HAUEHUE
sBomonoHHON koHnenuuuXX. b. Jlamapka.
OnenuBarb €CTECTBEHHO-Hay4YHble U
COIIMAIbHO-3KOHOMUYECKHUE TPEAINOCHIIKH
BO3HUKHOBEHHMS 3BOJIIOUMOHHON Teopuu Y.
HapBuHa.

3a CYLLECTBOBAHUEY, «EcTecTBeHHBIN PackpeiBath CcoaepxKaHue IBOJIIOIIMOHHOM
oTOOpPY, «MHoroo0pa3zue COPTOB Teopun'. HapsuHa, CpaBHUBATH
pacTeHuin», «MHoroo0pa3ue TOpPOJ HEOIPEACIIEHHY IO u OIpEIEIEHHY IO
SKUBOTHBIX)) U3MCHYNBOCTb, €CCTCCTBCHHBIN U
HUCKYCCTBEHHBIH 0TOOp, (opmbl OOpBHOBI 3a
CyIlIECTBOBAHHUE.
OnuceiBaTh  IIOJIOKEHHSIT ~ CUHTETHYECKOM
teopuu dBoionuu (CTD) u 00BIACHATH
e€ 3HaueHHe NISOMOJIOTUU
1.3 | Bux: xpurepun #u MukposBomronusa.  [lomymsimuss kak PackpelBaTh  colep:kaHME TEPMHMHOB U
CTPYKTYypa. SIUHUIIABUIA U DBOJIIOIUH. MOHATUI: MUKPO3BOJIIOLINSA, BU],
[Momymsiiust kak KaK| Hemoncmpayuu: KpUTEpUH BHJA, apeay, MNOIMmyJsus,
JJeMEHTapHas  €IMHHUIIA Tabauyst u cxemor: «llomynsimmy, reHooHa, MyTaluh, KOMOWHAIIUU
BHA «MyTanmoHHasi U'3MEHUYUBOCThHY. T'CHOB.

ObopyoosaHnue: MUKPOCKOIIL,

MUKpOIpenapar «JIpozodumna (HOpMa,
MyTaruu (OPMBIKPBUTREB M OKPACKH Tena),
Mozenp-ammnkanus «llepekpéct

XPOMOCOM».

XapakTepu3oBaTb BHJ KaK  OCHOBHYIO
CHUCTEMATHUYECKYI0 EIUHHIY H IEIOCTHYIO
OMOJIOTHYECKYIO cucremy.  BpIiensTh
KPUTEPHUN BHUJIA

(Mopdomornyeckuit, Pu3MOIOTHISCKUH,
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Jlabopamopuvie u
pabombul:
JlaGopatopnas pabota Ne 1. «CpaBHeHue
BUJOB 1O  MOpP(]OIOrHIecKkoMy
KPUTEPUIO»

npakmuuieckue

OMOXMMHUYECKUM, T€HETHYECKUH,
JKOJIOTUYECKUH,  Teorpaduyueckuil) u
OPUMEHSTh KPUTCPUU Ui ONUCAHUS
KOHKPETHBIX BUJIOB.

XapakTtepru3oBaTb ~ NOMYJSILHUIO  Kak
CTPYKTYPHYIOCIUHUILY BUJA u
3BOJIIOLUU.

OnuceIBaTh MOMYJISIIIUIO 10 OCHOBHBIM
[IOKAa3aTesIM: COCTaB, CTPYKTypa

14

JIBywoKymue  CHIIbI JBwxyume cuiibl (GakTopbl) 3BOIIOLMM BUAOB | PackpeiBaTe  comepkaHue  TEPMHUHOB U
(3memeHTapHbIe B npupoie. MyTalMOHHBIA TMpoIecC U | MOHATHH: KOMOWHATHBHAas  W3MEHYMBOCTb,
(akTOphl) 3BONIOLUN KOMOUHATUBHAs WU3MEHUYUBOCTb. | MyTalluH, MYTAallAOHHBIN poLecc,
[TommynsamuoHHbIe BOJHBI M Jpeiip TeHOB. | MOMyNIALMOHHBIE BOJHBI, Jpei(  T'eHOB,
W3omnstuus u murpauus,/[emoncmpayuu: W30JISILMSL, MATPALIUN.
Tabnuybr u cxemvl: «JIBYOKYIIHE CHIIBI XapakTepru3oBaTh JJIEMEHTapHbIE
JBOJIFOLIAN» (GakTopsl  HBOJIOLUM:  MYTAI[MOHHBIN
mpoiiecc, KOMOMHATHUBHAs
MU3MEHYMBOCTb, OIMYJISMOHHBIE BOJIHBL, Iperd
T€HOB, U30JIALIMSL, MATPALU.
VYcTaHaBiIMBaTh MPUYMHHO- CIIEJCTBEHHbIE
CBSI3M MEXKIYy MEXaHU3MOM U PE3yJIbTaTOM
JNEHCTBUSABIDKYIIUX CHJI (3JIEMEHTapHBIX
(haKTOpPOB) IBOJIOIINH
1.5 | EcrectBeHHbIli 0TOOp M EcrectBennbiii oTO0op — Hampapistoumii | PackpeiBaTh copepikaHue TEPMUHOB U

ero ¢GopMbl

(haKkTOp BOJIOIHH.
®opMBI €CTECTBEHHOT0 0TOOPA.

MOHITHI: €CTeCTBEHHBIM 0TOOp, Oopbba 3a
CYIIECTBOBAHHE.
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Hemoncmpayuu:
Tabauysl u cxemvl: «EcTecTBEHHBIH 0TOODPY,
«bopb0a 3a cymiecTBOBaHUE»

OnucelBaTh  MEXaHWU3M  JACHCTBUA
€CTECTBEHHOTO 0TOOpa.

Xapakrtepu3oBatb ~ (OPMBI  €CTECTBEHHOTO
orOopa  (ZBWXKYyIIMH,  CTaOMIM3UPYIOLIH,
JU3PYNTHUBHBIN) U CPABHUBATH UX MEXKYyCOOOM.
Xapaktepu3oBarb 00psOy

3a CyLIECTBOBAaHUE U CPABHUBATH €€ BHJIbI
(MexBUIOBas, BHYTPUBHIIOBas, O0prda C
HeOJIaronpusATHBIMU

(hakTOpaMu BHEIIIHEH CPEJIbI)

1.6

Pe3ynpTarsl 3BosONNH:
MIPUCHIOCOOIEHHOCTD
OpraHu3MoOB "
BHUI000pa3oBaHue

[Tprcnoco0aeHHOCTh OPraHu3MOB

KaKk pe3yJibTarT »dBomonuu. llpumepsr
NpUCIOCOOTIEHNH Y OPraHU3MOB.
Apomopdo3sl 1 uanoagantaun. Buan

BU000pa30BaHUeE.
Kputepun Buma. OcHOBHblE  (HOPMBI
BU000pa30BaHUS: reorpaduueckoe,
HKOJIOTUYECKOE.
Hemoncmpayuu:

Tabnuywvl u cxemol:
«IIprCcrOCOOIEHHOCTh OPTaHU3MOBY,
«["eorpaduueckoe BHI000pa30BaHHEY,
«IKOJIOTHYECKOE BUI000pa30BaAHKE).
Obopyoosanue:

koyiekiust  «IIpuMepsl  3aIIUTHBIX
MPUCTIOCOOJICHUH Y )KHBOTHBIX),

PackpsiBaTh  coxepKaHuE TEPMUHOB W
MOHSATHN: IPUCTIOCOOJIEHHOCTD,

IMOKPOBUTCIBLCTBCHHAA n
npeocTeperaronas OKpacka,
MacKHpOBKa, BUJI000pa30BaHUeE.

OnuceiBaTh  MEXaHHU3M  BO3HHUKHOBEHHMS

MIPUCTIOCOOJICHUN Yy OPTaHU3MOB.
BrisBnsATE MO W300pakeHHsSIM, HA JKUBBIX H
(buKCHPOBaHHBIX npernaparax IIPUMEPBHI
MPUCTIOCOOJICHHOCTH PAacTEHUN W
JKUBOTHBIX K  YCIIOBUAMCPCIbI O6I/ITaHI/I$[,

JTIOKA3bIBaTh OTHOCHUTEILHYIO
11e7IeCO00Pa3HOCTh MPUCITOCOOTIECHUH.
XapakTepu3oBaTb ~ CIIOCOOBI U

MEXAaHU3MBbI BI/IJIOO6pa3OBaHI/I${;
OMNUCHIBATH U CPABHHUBATHL OCHOBHBIC
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KOJUIEKIIUSI HACEKOMBIX C  Pa3IMYHBIMU
TUTIAMHU OKPACKH; HA0OP TUIOZOBH CEMSIH.
Jlabopamopuvie u  npakmuueckue
pabomul:

JlaGopaTtophnas pa6ota Ne 2. «Onucanue
IIPUCIIOCOOJIEHHOCTH OpraHu3Ma M €€
OTHOCHUTEIIBHOTO XapakTepa

bopMmbI 9KOJIOTMIECKOTO u
reorpauuecKOroBUA000pa30BaHUs

1.7 | HampaBnenus u myTH
MAaKpO3BOJIIOINN

Maxkpo3BoHOLHS.

@®opmbl  dBONMIONIHAH:  (UIETHYECKAS,
JIUBEPTreHTHAs, KOHBEPIreHTHas,
napajuiesbHasl. HeoOpatumocts
sBostoruu. [IpoucxoxaeHue

oT HEeCIeUATN3UPOBAHHBIX
MIPEAKOB.

[Iporpeccupytomas CIIeI[UaJIN3aIs.
AnantvBHas paguanusi.
Hemoncmpayuu:

Iopmpemui: A. H. CeBep1ioB.
Tabruysl u cxemvr: «ApoMopdo3b»,

«Maunoamanranumy, «Oomas
JIETeHEepaIHs».
Obopyoosanue: MOJICITh «OcHOBHBIE

HaIlTpaBJICHUA OBOJJIIOIIUNY 00BEMHAs
MOACTb <<CTp0€HI/Ie T'OJIOBHOT'O  MO3ra
ITO3BOHOYHBIX»

PackpeiBaTh  coaepkaHue TEPMHHOB H
MOHATHW:  MaKpOIBONIONHS,  (QHIOTEHES,
OMOJIOTMYeCKHi  Tporpecc U perpecc,
apoMopdos3, WIM0aIanTausl, oOmras
JiereHepanus, a/IanTUBHAS paauanus.
XapakTepu3oBarh (hopMbI IBOITIOIUH.
BrisiBnsaTe  apomMopdo3bl M MIMOaNANTAI[H
ypacTeHUl u

KUBOTHBIX.
CpaBHMBaTh OMOJIOTMYECKUH Mporpecc U
Ouosiornyeckuit perpecc, apomopdos,

UAMO0AaNTalMIo0 U OOIIYI0 IereHEePaIUIO.
BbISABIATE B3aUMOCBSA3M MEXIy MyTIMH U
HAIpPAaBJIEHUSMHU IBOJIIOLUU

y PacTeHUH M )KUBOTHBIX

HNToro uacoB o teme
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Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE KU3HHU HA 3emJie

2.1 | Ucropwus xu3HU

Ha 3eMIIc U METOJbI ¢€
W3YyUYCHUS.

I'nmoTe3sl
MIPOUCXOKIACHUS
JKM3HM Ha 3eMiIe

2

JloHay4HbIE IPECTABICHUS

0 3apoxJIeHuu ku3HH. Hayunble
TMIIOTE3b] BOSHUKHOBEHUS KU3HU

Ha 3emsie: abuoreHe3 HWIAHCIIEPMUS.
XHUMHYECKas HBOJIIOLIHS.

AOUOreHHBI  CHHTE3  OpPraHUYeCKHUX
BEUIECTB U3HEOPTaHUYECKUX.
DKCepuMEHTaIbHOE HOJITBEPIKICHUE
XUMHYECKOHN IBOJIIOLH.

HauanbHble STanbl OMOIOTHYECKON YBOIIOIUH.
I'mnoreza PHK- wmupa. ®dopmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
IIPOTOKJIETKH.

[lepBble KJIETKM M MX SBOJIIOIMS.

@opMUpPOBAaHME  OCHOBHBIX  TpyMI
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemeoi.

®. Penn, JI. Ilactep, C. Mumep, A. .
Omnapumn, I'. HOpu.

Tabnuyer u  cxembi:
ConHeYHOU CUCTEMBI,
«Pa3BuTHE OpraHMYECcKOro Mupa»,

«Bo3HUKHOBEHUE

«PacturennHas KIICTKa», «KuBoTHas
KJIICTKa», «HpOKapI/IOTI/I‘-IeCKaH
KJIICTKa»

PaCKpBIBaTB COACpXKaHUEC TEPMHUHOB U

IIOHSTHH: KpEaIMoOHU3M, abuorenes,
BUTAJIM3M, TTAHCIIEPMUSI, OMOIT033,

KoalepBaThl,  MPOOUOHTHI,  CHMOHOICHE3.
XapakTepHu30BaTh METOIbI H3YYCHHS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeyncnaTb  OCHOBHBIC  ITaIlbl
XUMHUYECKOU HOMOJIOTMUECKON
SBOJIFOIMH.

W3narath cojaepikaHHUE THUIOTE3 W TEOpUi
BO3HHUKHOBEHHS KU3HU Ha 3emie
(KpearoHu3Ma, CaMOIIPOU3BOJILHOTO
3apOXKIACHUS  (CIIOHTAHHOIrO),  IaHCIEPMHUH,

runore3sl PHK-mupa).

OnuceiBath 3kcnepuMmentsl C. Muinepau I
KOpu no monydeHno opraHnYeCKUXBEIIECTB U3
HEOPraHMYECKUX MyTEM aOMOTeHHOTO CUHTE3a
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2.2

OcHOBHBIE ATaITbI
HBOJIIOLIH
OpPraHUYeCcKOr0 MHpa Ha
3emiie, pa3BUTHUE KU3HU
10 dpaM | MepUoiaMm

Pa3Butne xu3HM Ha 3emiie IO 3paM U
nepuoaam. Karapxeit. Apxeiickas

U mipoTepo3oiickas 3pbl. [laneo3oiickasspa u
e mepuonbl: KeMOpHUICKUI, OpAOBUKCKUHU,
CUJTYPUHCKUH,
JICBOHCKHIA,
TIEPMCKHUM.
Me3o3o0iickass 2pa U €€ IEpUOIBL:
TPHUACOBBIN, FOPCKHI, METOBOIA.
KaiiHozoiickass spa u €€ nepuoisl:
I1aJIeOreHOBLIMH, HEOT'€HOBBIM,
AHTPOIOT€HOBBIM.

XapakTepucTuka KiumaTa U T'€0JOTHYECKHUX
nporieccoB. OCHOBHBIE 3Tambl 3BOJIIOIUI
PacCTUTENBHOIO U

’KUBOTHOTO Mupa. ApomMop(}o3sl

y pacrenuii u xuBOTHBIX. [losBieHue,
pacuBeT ¥ BBIMHpaHUE TPYII SKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabnuyer u cxemovl: «Pa3putne
OpraHUYEeCKOIo MHUpPay,
re€OXPOHOJIOTHYecKas Ta0IHIIa;

KOJUTCKITUS «Dopmbl COXPaHHOCTH
HCKOIMAEMbIX JKMBOTHBIX U  PACTEHUID.
Jlabopamopnsie u npakmuueckue

pabombul:

KaMEHHOYTOJIbHBIH,

PackpeiBaTh  colepKaHUE TEPMHHOB W
MOHSTHIA: 30H, 3pa, MEPUOA, apOMOPQO3BI,
UINO0A AT TALIN Y.

3HaTh  MOCIIEAOBATCILHOCT  JOHOB:

KaTapxem, apxem, MPOTEPO30H,
banepo3oii; ap: apxemckas,
MPOTEPO30MCKasi, Maneo30MncKas,

ME3030MCKasl,  KalHO30MCKas;  IEPUOJIOB:

KeMOpHIICKUI, OPIOBUKCKHM, CHITYpPHICKHIA,
JICBOHCKHIA,

KaMEHHOYTOJIbHBIM, MEPMCKU,
TPUACOBBIM, FOPCKUH, MEJIOBOM,
MMAJICOTCHOBBIM W HEOrEHOBBIH,
AHTPOIIOT€HOBBI.

XapakTepu3oBaTb OCHOBHBIE COOBITHS B
Pa3BUTHH OPraHUYECKOIO MHUPA

0 3%paM U MEepUoJaM TI€OJOTUYECKOU
WCTOPUU; ATAIlbl PAa3BUTHUS PACTUTEIIBHOTO
M KMBOTHOTO MHpa. BbIIENUTH TIIaBHBIE
apoMop¢03bl paCTEHUI U )KUBOTHBIX.
CpaBHuBaTh MEXIY coboit
MPEICTaBUTENEH CUCTEMATHYECKUX TPYIII
OpPraHM3MOB, BBISBJISTh YEPTHIYCI0KHEHUS
Y TIPUCTIOCOOJICHHOCTH K YCIIOBUSIM JKU3HU
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[Ipaktnueckas pabdora Ne 1. «M3ydenwue
MCKOTIAEMBIX OCTAaTKOB PACTCHUN U
KUBOTHBIX B KOJUICKLIUSIX).

DKcKypeus «IBOJIOLNS OPraHUYECKOTO

Mupa Ha 3emyie» (B €CTECTBEHHO- HAyYHBIN
WUJTUKPACBEIUECKUA MY3€il)

2.3 | CoBpemeHHas Cucrtema OpraHuyecKkoro Mupa Kak oTpaxeHue | PackpbIBaTh cojpepaHue TEPMHUHOB U MOHSATHH:
cucrema sBotolMd.  OCHOBHBIE  CHCTEMATHMYECKHE | CUCTEMAaTHKa, HCKYCCTBEHHAas M E€CTECTBEHHas
OpPraHUYECKOTO MUPA TPyl Opranu3MoB.lemoncmpayuu: KIaccupukanus, OWHApHAs HOMEHKIATypa,

Tabnuyer u cxemsi: «CoBpeMeHHas MPUHIUI UEPAPXUYHOCTH.
CHCTEMa OPTraHUYECKOTO MHUPay XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMYy OPraHMYeCKOr0 MHpa

2.4 | DBomonus YeJIoBeKa DBOJIIOIMST YeJIOBEKa. AHTPOIIOJOTHS Kak PackpeiBaTh  copepkaHue ~ TEPMHHOB U

(anTpomorenes) Hayka.  Pa3Butue MpEACTaBICHUN O MOHATUI:  AHTPOMOJIOTHS,  AHTPOIOTEHE3,
MIPOUCXOXKACHUU YyeoBeKa. Metobt YeJI0BEK pasymusbIii(Homo sapiens),
u3yueHus aHrponoreHesa. CxoactBa U MPSIMOXOXKEHUE, BTOpAs CUTHaJbHAas
pas3uyusl 4eI0BEKa U KUBOTHBIX. cucrema.

CucremaTH4ecKoe MoJjI0KEHHUE YeJIOBEKa. [lepeuncnarb  3agauv  aHTPOIOJIOTHH,
Jemoncmpayuu: ATaNbICTAHOBJICHUS u pa3BHUTHSA
Hopmpemuw: Y. JlapBun. Tabauysr u NPE/ICTaBICHHH 0 IIPOUCXOXKACHNH
cxembl: «CpaBHEHHE aHATOMHUYECKUX 1CJIOBCKA.

yepT CTPOECHUSA yeJI0BeKa u M3marate OCHOBHBIE IOJIOKCHUS TCOpHUUn 4.
YeJI0BEKOOOPa3HBIX 00E3bsTHY. Hapsuna, KPUTHYECKH OLICHNBATH
Obopyoosanue: CIeNKN UIH HEHAYYHYFOHH(OPMALIHIO Y

M300paKeHUs] KAMEHHBIX OpY AU

MPOUCXOKIACHUHN YCIIOBCKA.
3HaTh CHCTEMATHYECKOE ITOJIOKCHHUE
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HEepPBOOBITHOrO ~ 4YEJIOBEKA:  KaMHU-
qyonepsl, pyOuia, ckpedia

Buga Homo sapiens, mepeYUCIATh €ro
MOp(}OIOro-aHATOMUYECKUE pU3HAKU
pa3Horo YpoBHsI (THII, KJIACC, OTPSIT

u ap.).

YcTaHaBIMBaTh  YEPThl  CXOJCTBA H
pa3auuiiyenoBeKa 51 JKUBOTHBIX.
OOBsACHATE M OLEHWBAThH  3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIOBEKA JIJIsl TOHUMAHUS MECTa U POJIH
YeJIOBeKa B MPHUPOJIEC

2.5

JIBrokymme  CHJIbI

(dakTopsr)
aHTpOIIOTeHe3a

JBrokymue cuitbl ((akTophl) aHTPOIIOTEHE3A.
HacnenctBennas W3MEHYUBOCTD u
ecTecTBEHHbII 0TOO0p. O01IecTBEHHbIN 00pa3
JKU3HU, U3TOTOBJIGHHE OpYyIud  Tpyza,
MBIIIJICHUEC, PCUb.

Hemoncmpayuu:

Tabnuywvl u cxembi:

YeJI0BEKOOOPa3HBIX 00€3bsHY,

«OCHOBHBIC MCECTa MMaJICOHTOJIOTHYCCKHUX

HAax0JIOK MPETKOBCOBPEMEHHOTO YETIOBEKa.
Ob6opyoBaHMe: MYJSDKA

«ITpoucxoxenune JeJIoBeKa
(TaJICOHTOJIOTMYECKUE HAXOJIKH )»

«CpaBHeHUe
AQHATOMUYECKUX 4YEpPT CTPOCHHUS 4YeJIOBEKa U

PackpelBaTh  copepKaHHE TEPMHHOB U
MIOHSATHI: bakTopsI aHTPOIIOTeHE3a,
IpymIoBoe COTPYJIHUYECTBO, pevb,
OpyAuiiHas AEeITeIbHOCTh, TOTUMOP(HHU3M.
XapakTepu3oBarh  JABWKYIIUE  CHUJIBI
(paxTopsr) aHTPOIIOTeHE3A:
OroJ0oruYecKue u COLMaJIbHEIE,
CpPaBHHMBATh UX MEXKIY COOOii
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2.6

OCHOBHBIE cTaanu
OBOJJOIMH YCIIOBCKA

OCHOBHBIC ctajuy MW BCTBHM OBOJIIOIIMU

YyeroBeKa: aBCTPAJIONIUTEKH, Yenosek
yMedbid, YenoBek npsaMoxoasiuii, Yenosek
HEaHJEpPTAIbCKUM, YenoBeK  pa3yMHBIN

COBPEMEHHOT'0O THIIA.
Haxonaku HCKOMAaeMbIX OCTAaHKOB, BpEMs
CyILIECTBOBAaHUS, o0macTb
pacripocTpaHeHHus, O00BEM  TOJOBHOTO
Mo3ra, 00pa3 KH3HU, OPYIHSs.

Hemoncmpayuu:

Tabnuyer u cxemvi: «OCHOBHBIE MecTa
[AJICOHTOJOTUYECKMX  HAXOJOK  IPEAKOB
COBPEMEHHOT'O 4YEJIOBEKAY,

«/lpeBHenmue sroan», «JIpeBHue IJroan»,
«llepBbie COBPEMEHHBIE JOJIAY.
OO6opy1oBaHMEe: MYJISIKU

«IIpoucxoxaenune YEJI0BEKa (OrocThl
aBCTPAJIONUTEKA, MUTEKAHTPOIIa, HEaH IepTalblLia,
KPOMaHbOHIIA);  CIENKH WIA  HM300pa)keHus
KaMEHHBIX OpYyAHIl NEepBOOBITHOTO YEJIOBEKa:
KaMHHU-

YoImrmnepsl, pyoua, ckpedia

PackpbiBaTh  copepkaHue€ TEPMHHOB U
MOHATUI: aBCTPAIONHUTEK, YEITOBEK YMEIIbIN,
YEJIIOBEK MPSIMOXOJSIINM, HeaHaepTaell,
KpPOMaHbOHEIl, HEOJIUTHYECKasi PEBOIIOLHUS,
MEepPBOOBITHOE UCKYCCTBO.

XapakTepu30BaTh U CPAaBHUBATH MEKTY COOOH
OCHOBHBIE  CTaJIUM  DSBOJIOLHUM  YEJIOBEKA:
XPOHOJIOTMYECKHI BO3pAcT, apean
pacrnpocTpaHeHHsi, 00bEM TOJOBHOTO MO3Ta,
00pa3 ®KU3HU U OPYIus Tpyia

2.7

YenoBeueckne pacel H
IIPUPOJHBIE  aJanTaluu
4eJI0BeKa

Yenoseueckne packl. OCHOBHBIE OOJBITHE
pachl: eBponeouiHas (eBpa3uiickas), Herpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHASA),
MOHT'0JIOMIHAS

(a3maTcko-aMepHUKaHCKas).

PackpeiBaTh copepxaHue TEPMUHOB U
NOHATUN:  pacel, pacoreHes, CoOLUAJI-
JApBUHU3M, PacU3M, METUCAIIHS.
XapakTepHu30BaTh U CPaBHUBATD
IpeJCTaBUTENICHYEI0BEYECKUX pac,
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qepTH HpI/ICHOCO6HeHHOCTI/I PaCKpbIBATb IIPpUYKUHBI n MEXaHU3MBbI

IIPEJICTaBUTENIEH YEIIOBEUECKUXPAC pacoreHesza, IMEpPEUYHUCISITH U IPUBOAUTH
K YCJIOBUSAM CylIeCTBOBaHUS. ENHWHCTBO | mpuMepbl MPUCHOCOOIIEHHOCTH 4YEJIOBEKa K
yesloBeueckux pac. Kpurhka CconuanbHOro | yciIoBUSM Cpenbl, [IpUMEPEHL
JapBUHHU3MA U pacu3Ma. /[emoncmpayuu: MPUCIIOCOOUTEIBHOT O3HAYCHHUS pacoBbIX
Tabauyvr u cxemvi: «YenoBeueckue MIPU3HAKOB.

pacbi» JlokasbiBaTh eAMHCTBO Bujpa HOmo sapiens,

HAaYYHYIO HECOCTOATEIIBHOCTh ~ PACOBBIX
TEOPHM, UIEH COLMATIBHOIO
JIapBHHU3MA U pacusma

Wrtoro yacos no teme 9

Tema 3. Opranu3mbl 1 OKpY Kalouias cpeaa

3.1 | Dkosorust Kak Hayka 1 OKkojoruss Kak Hayka. 3ajauMd paszensl | PackpbiBaTh  conepikaHME  TEPMUHOB U
DKOJIOTHUH. MOHSTHUI: AKOJIOTHSA, TOJEBble HAOIIOACHMUS,
MeToapl  DKOJIOTMYECKUX  HMCCIEIOBAHMUN. | DKCIIEPUMEHTBI, MOHUTOPUHI OKpY’KaIOLIEH
OKkonoruyeckoe MHUPOBO33PDEHUE | CPEbl, MOJEIMPOBAHUE, OSKOJIOTUYECKOE
COBPEMEHHOI'0 YEJIOBEKA. MHUPOBO33PEHHUE.
Hemoncmpayuu:  Ilopmpemor: [lepeuncnsars 3a1a4u dKOIOTUH, €€ pa3elibl
A. T'ymGonsar, K. ®@. Pynse, O. UCBS3U C APYTMMHU HayKamH.
I'ekxerns. XapakTepu3oBaTh METObI
Tabnuywt u cxemvi: kapta «IIpupoHsie HKOJIOTMUECKUX UCCIIEI0BAaHUI

30HBI 3EMIIN))

3.2 | Cpenst oOutanuss u |1 Cpenbl oOWTaHUsS OpPraHU3MOB: BOJHAS, PackpeiBaTh conmepkaHue TEPMHUHOB U
IKOJIOTHIECKUE HA3eMHO-BO3JIyIIIHASI, TIOYBEHHAs, BHYTpPHU- TIOHSTHI: Cpela OOMTAHHUS,
(bakTopbl OpraHu3MeHHasl. 9KOJIOTHYECKHEe (PaKTOPHI,
Dkonorudeckue (HakTopbl. OMOIOTUYeCKHIA ONTUMYM,

Knaccudukanmst 5K0I0ru4ecKux OTPaHUYMBAIOIINN (TUMUTUPYIOIINN)




(dakTOpoB: aOHMOTHYECKHE, OHOTUYECKHE U
AHTPOIIOTEHHBIC.

JeiictBue sKonornyeckux (HakTopoB Ha
OpTaHU3MBI.

Hemoncmpayuu:

Tabnuyer u cxemsl: «CpenploOuTanus
OpPraHU3MOBY

dakTop.

XapakTepu3oBaTh  yCIOBHUS  Cpej
0o0uTaHMS OPraHNU3MOB,;

KJ1accu(puIpoBaTh U XapaKTepu30BaTh
JKOJIOTHYECKHE  (AKTOpBl:  a0MOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTCHHBIE.

OnwuchiBaTh  JICHCTBHE  DKOJOTHYECKUX
(hakTOpOBHA OPTraHU3MBI.

XapakTepu30BaTh OCOOCHHOCTH CTPOCHHUS U
KU3HEICATEIIEHOCTH pacTeHuit u
KUBOTHBIXPA3HBIX CPEIOOUTAHHS

3.3

AOunornyeckue
(bakTopbl

AbGuornueckue  (pakTopel:  CBeT,
TEMIIEPATypa, BIAKHOCTD.
dotonepuoausm.Ilpucnocobnenus
OpraHM3MOB K JEMCTBHIO  aOMOTHYECKUX
(bakTopoB. bHOIOrMUECKUEPUTMBI.
Hemoncmpayuu:

Tabnuyer u  cxemor: «DoTONEPHOTUIMY.
Jlabopamopuuvie u npaxmuueckue paoomul:
JlaGopatopHnast pabota Ne 3.
«Mopdonoruueckue 0coOEHHOCTH PAaCTEHUI
U3 pasHbIxMecT oOutanus». JlaboparopHas
pabota Ne 4. «BnusHue cBeta Ha poCT U
pa3BUTHE YEPEHKOB

KoJIeyca»

PackpeiBaTh cozmepkaHME€ TEPMHUHOB WU
MTOHSATUI: abuoTHyeckue (bakTopsl,
¢doroneproau3M, OMOIOTMYECKHE PUTMBI.
AHanu3upoBaTh JIEHCTBUE CBETA, TEMIIEPATYpHI,
BJIQ&KHOCTH HAa OpPraHuU3Mbl U  TNPHUBOJUTH
MPUMEpPHI MPUCTIOCOOIEHHOCTH OPraHU3MOB.
[TpoBoauTh OumoONOrMUecKUe HAOIIOACHUS U
0pOpMIISTH pe3yJIbTaThl MIPOBEIEHHBIX
HaOII0AeHNI
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3.4 | buoruueckue buotnueckue  Qaxtopel.  Bunsr PackpeiBaTh coaepkaHUE TEPMUHOB U
(bakTopsI OMOTHYECKMX B3aUMOJICHCTBU: HNOHATUI:0NOTHYECKHE (axTopsl,
KOHKYPEHLIUS, XWUIIHUYECTBO, CHUMOMO3 M €ro | XHUIIHHUYECTBO, apa3uTU3M,
dopmel. [Tapazutusm, Koonepanus, MyTyalu3M, | KOHKYPSHIHs,  MyTyalau3M, CHMOHO3,
KOMMEHCAJIU3M (KBapTUPAHCTBO, | KOMMEHCAIN3M, HaXJI€OHUYECTRO,
HaXJICOHIMYECTRO). KBapTUPAHCTBO, aMeHCaJIN3M,
AMeHcanusM, HeUTpaIu3m. HEUTpATU3M.
3HaueHue OMOTHYCCKUX B3aMMOJCUCTBUU Ul | XapaKTepu3oBaTh OMOTHYICCKUE
CyIIECTBOBaHUS OPraHU3MOB B TMPUPOAHBIX | (AKTOPBI U BHJIBIB3aUMOOTHOIICHUI
coob1ectBax./[emoncmpayuu: MEXTY OpraHu3MamH; MPUBOIUTH
Tabauywvl u cxemwl: «IluiieBsie UEMU» MpUMEphl B3aUMHOM MPUCIIOCOOICHHOCTH
OpraHu3MOB.
CpaBHUBATh MEXIy COOOW BHIBI
OMOTHUYECKIXB3aUMOICHCTBHIA
OpraHu3MOB
3.5 | Dxonoruyeckue DKOJIOTUUECKHUE XapaKTEPUCTUKU PackpeiBaTh  copepxkaHHe  TEPMHHOB U
XapaKTEPUCTUKU MOMYJIALIUH. OcHoOBHBIETIOKA3aTENN MTOHSTHI: TIOMYJISTINS, YUCJICHHOCTD,
BU/JIA U TIOMYJISIIAN MONYJIALIMK:  YUCIEHHOCTb,  IIOTHOCTb, IJIOTHOCTh,  POXKIAEMOCTb,  CMEPTHOCTb,
POXK1a€MOCTh, CMEPTHOCTb, IPUPOCT, MPUPOCT, MUTPALIMS, TUHAMHKA YHCICHHOCTH
MUTpaIusl. Junamuka YUCJIIEHHOCTHU MOMYJIALINUH.
MOMYJIAINH U €€ PETYIISIHS. XapakTepu3oBaTh OCHOBHBIE TIOKa3aTelud M
Jemoncmpayuu: AKOJIOTUYECKYIO CTPYKTYPY

Tabauywt u cxemvr: «llomynsmumy,
«3aKOHOMEPHOCTH  pOCTa  YHUCJIEHHOCTH
MOMYJISIHH UHDY30pUU-TY PETBKI.
Jlabopamopnsie u npakmuueckue

pabombur:

MOIMYJIAINH OIIUChIBATHh MEXaHU3MBbI
peryjrsinu 4YuCJICHHOCTHU TTOIYJIAIUN
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[Tpaktrueckas padora Ne 2. «Iloacuér
IJIOTHOCTA  TOMYJISAIUKA ~ Pa3HbIX  BHUJIOB
pacTeHun»
HToro yacoB o teme 5
Tema 4. Coo01iecTBa H 3K0OJIOTHYECKHE CHCTEMbI
4.1 | CoobecTBa 1 Coo01iecTBO  OpraHu3MOB —  OHMOIICHO3. PackpeiBaTh comepkaHWMe TEPMHUHOB U
OpraHu3MOB CrpyKTypbl ouoneHo3sa: BHJIOBAs, ITOHATHIM: OUOIIEHO3, DKOCUCTEMA,
MIPOCTPAHCTBEHHAS, Tpodudeckas OHOreoIeHO3, BUIbI-IOMHUHAHTEI,
(nuiesas). Buabl-1oMUHAHTBHI. 9KOJIOTUYECKAs HULIA.
CBs3u B OHOIICHO3E. XapakTepru3oBaTh OHOLIEHO03
Jemoncmpayuu: (coo0b111ecTBO), €T0 BUJIOBYIO,
Tabnuywl u cxemol.: «IIUIIEBBIC TETHY, MPOCTPAHCTBEHHYI0 H  TPOPUUIECCKYIO
«bunoneHos: cocraB U CTPyKTypa». CTPYKTYDBI.
Obopydosanue: MOJIENTb-aNTLIKALHS OOBACHATE ~ POIb  KOMIIOHEHTOB
«Tunuynble 6MOLIEHO3bI»; TepOapuil Onouenosa B TNOMJIEPXKAHMH  €rO
«PacturenbHbIE COoO00IIIeCTBAY; CTPYKTYPRI H CYIICCTBOBAHIT
S S, Ha onpeaenEHHOM TevrppHTopI/H/I.
OOBACHATE  OHONOTMYECKHH  CMBICT
SIPYCHOCTH WJINCTOBOW MO3aHKH.
CpaBHHMBaTh KOMIIOHEHTHI OHOIIEHO30B, HX
BUJIOBYIO, TIPOCTPAHCTBEHHYIO U TPOPHUECKYIO
CTPYKTYPBI, CBSI3H MEXTyOpraHH3MaMu
4.2 | DKOCUCTEMBI U 2 OKOJIOTHYECKHE  CHCTeMBbl  (9KOCHUCTeMBI). | PackpbiBaTh  colep)kaHWe  TEPMHHOB U
3aKOHOMEPHOCTH KX [TousiTHEe 00 3KOCHUCTEME U OMOTE€OLIEHO3E. MTOHSTHIA: 9KOCHUCTEMA, OHOTeOLIEHO3,
CYILIECTBOBAHHUS OYHKIIMOHATBHBIE KOMITOHEHTHI MIPOIYIIEHTHI, KOHCYMEHTBI, PeyIICHTHI,
Tpouueckre ypoBHH, TUIIIEBAS
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OKOCHUCTEMBI:  TPOIYLEHTHl,  KOHCYMEHTHI,
PEIyLIeHTHI.

KpyroBopor BemecTB W IOTOK 3HEPrUU B
HKOCUCTEME.

Tpodudueckue (MuieBpie) ypoBHU

sKocucTeMbl. [IumieBbie 1lemM ¥ CETH.

OcCHOBHEIE MOKa3aTeJIx 9KOCHUCTEMBI:
Oouomacca,  TPOAYKIHS.  DKOJOTUYECKHE
MAPaAMU/IBI: MIPOTYKIIUH, YHCIICHHOCTH,
OHOMAacCHI. CBolicTBa 9KOCHUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISIINSA, PA3BUTHE.
Cykueccusi. Jlemoncmpauuu:
Ilopmpemuwr: A. JIx. Tencnu, B.

H. Cykaués.

Tabauyvr u cxemvi: «llpuponnsie
coobuiectBay, «Llenu nutanusy,
«IJKooruyeckas nupaMuaa

LIETb W CETh, IKOJIOTHYCCKUE MHUPAMHU/IBI,
Ooromacca, IpOAyKIIHsL,CYKIIECCHSI.
XapakTepu3oBaTh CBOMCTBA SKOCHCTEMBI (€€
CHOCOOHOCTh K JUTUTEIEHOMY
CaMOMO /ISP KaHUI0, OTHOCUTEIIBHO 3aMKHYTHIN
KPYTrOBOPOT BEIIECTB, HEOOXOJAUMOCTh MOTOKA
SHEPTHUH).

CpaBHHMBaTh TMAaCTOMIIHBIE U  JIETPUTHBIC
MUIIEeBbIE  LEMu, TPopUYECKUe  ypOBHU
9KOCUCTEMEL.

Paznmuuathb U PaMUJIbI MPOIYKIIHNH,
MUPAMHIIBI  YUCIICHHOCTH W MHPAMUJIBI
OHOMACCHI.

CocraBisiTh LEMM M CETH IHMTaHUS.
[lepeuncnarh  CBOMCTBA  DKOCHUCTEM:
YCTOWYIUBOCTb, CaMOPETYJISIIHS,
pasBuTHE (CyKLECcCHs).

OnucelBaTh  MEXaHW3M  IOJJICPKAHUS
paBHOBECHSI B SKOCUCTEMaX.

XapakTepu3oBaTh  CYKIECCUH,  BBISBIIATH
MPUYMHBI U 00IITHE 3aKOHOMEPHOCTH

CMEHBI DKOCUCTEM

4.3

[IpupoaHbie
JKOCUCTEMBI

IIpuponusie 3KOCUCTEMBI.
OKocHuCcTEMBI peK U 03€Ep.
DKocucremMa XBOMHOTO MU
LIMPOKOJMCTBEHHOTO JIECa.

PackpelBaTh copepkaHWe TEPMHHOB U
TTOHSTHIA: BOJTHBIC 9KOCHUCTEMBHI,
OMOTreo1IeHO3bI, (PUTOTIIIAHKTOH,
300IJIAaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyst u cxemvl. «IKOCHCTEMA
ITUPOKOJIMCTBEHHOTO JIECay,

«DKocucTeMa XBOMHOTO JIECa,

«burorneHnos3 BogoéMa.

Obopyoosanue: Tepbapul U  KOJUICKIUU
pacTeHUM U KUBOTHBIX,

MPUHAICKAITUX K PA3HBIM

HKOJIOTUYECKUM T'PYIIIIaM OJHOTO BHUJIA

[IpuBoauT,  TPUMEPHl  TPHPOITHBIX
9KOCHUCTEM CBOCH MECTHOCTH.

CpaBHHMBaTh HA3eMHBIC M BOJTHBIC
OKOCHUCTEMBI;  OpraHU3Mbl,  O00pa3yroIIue
pasHble Tpo(HUECKHEe YPOBHU

4.4 | AHTpoIOreHHble AHTpONOreHHbIE HKOCUCTEMBI. PackpbiBaTh  cojepKaHW€ TEPMHUHOB U
HKOCHUCTEMBI ATPOIKOCHCTEMBI. MOHATUI:  AHTPONOTeHHAsh  HKOCHUCTEMA,
VYpb6oskocucremsl.  buonormueckoe U arpo’KOCHUCTEMA, ypboskocucrema,
XO3SICTBEHHOE 3HAYCHHE OuopazHooOpasue.
arpo’KoCcHCTEM u ypboskocucTeM. | XapakTepu30BaTh  arpo’KOCUCTEMbI U
buopasnoobpazue kak (GpakTop yCTOHYMBOCTH | ypOOIKOCHCTEMBI, 0COOEHHOCTH ux
skocucteM. CoxpaHeHHE OMOJOTHYECKOTO | CyIIECTBOBAHUS.
pasHooOpa3us [TpuBONTH IPUMEPBI AHTPOIIOTEHHBIX
Ha 3emie. HKOCHUCTEM CBOEH MECTHOCTH, OIUCBIBATh MX
ﬂeMOHcmpauuu; BHJIOBOﬁ COCTaB U CTPYKTYPY.
Tabnuyol u cxembl: «ATpOLIEHO3. CpaBHHBaTh COCTaB H  CTPYKTYpy
Obopyoosanue:  xomnekiuss  «Bpenurenn | MPUPOAHBIX SKOCUCTEM U
BAKHEUIIUX CEIIbCKOXO03AMCTBEHHBIX arpo3KOCUCTEM, arpOSKOCUCTEM H
KYJIBTYp» ypbosKkocucTeM
45 | buocdepa — Vuenne B. W. Bepnaackoro o Ouocdepe. | PackpbiBaTh comepkaHue TEPMHHOB U
rino0anbHas ['panuibl, cocTtaB W CTPYKTypa Ouocdepsl. | MOHATUN: OHocdepa, KHUBOE BEIIECTBO,

3KOoCcHCTEMA 3EMIHA

JKuBoe BeIecTBo U ero
¢ynkuuu. OcoGeHHOCTH 6UOCPEephl Kak

JTMHAMHUYECKOE PaBHOBECHE.
OuenuBats Bkiag B. Y. Bepnanckoro
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r7100aJIbHOM IKOCUCTEMBI.

Junamuueckoe paBHOBecue U 0OpaTHas CBS3b
B Omocdepe.

Hemoncmpayuu:

Ilopmpemur: B. N. Bepnanckuil. Tabauyvl u
cxemovr:  «OOmas cTpykrypa Ouocheps»,
«PacmipocTpanenue xu3HH B Ouocheper,
«O30HOBBII 3kpaH 6uocheps»

B co3maHMe ydeHus o  Owuocdepe.
XapakTepu30BaTh COCTaB o6uocdepsl,
(GyHKIIMM JKMBOTO BeliecTBa Ouochepsl U
ompenenats (Ha Kapre) o0mactd  ero
HauOOJIBIIET0 PACIPOCTPAHECHHUS.

[TpuBOANTH TPUMEPHI MPOSBICHUS (QYHKUIUH
XKHUBOTO BEIIECTBA ounocdepsl,
OMOTEOXUMHUYECKON ACATEIBHOCTH YEJI0BEKA.
[Tepeuncnare ocoOeHHOCTH OroCchepbl

KaK I7100aJIbHOM 3KOCUCTEMBI 3eMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTst BEIIIECTB " PackpeiBaTh copepikaHuE TEPMHHOB U
CYIIIECTBOBaHHS OMOr€OXMMHUYECKHE  IHMKJIBl  3JIEMEHTOB MOHATHIL: LIEJIOCTHOCTb OHOChEpPHI,
ouocdepsl (yrnepona, a3ora). KPYTrOBOPOT BEIIECTB, OMOTEOXUMHUYECKUE

30HanbHOCT  OMOCheprl.  OCHOBHBIE LUKJIBI 3JIEMEHTOB, 30HAJILHOCTh

OMOMBI CyIIIH. o6uocgepsl,0MOMBI.

Jlemoncmpayuu: OnuceiBaTh ~ KPYroBOpPOT  BEIECTB,

Tabnuyvr u cxemwvl: «KpyroBopor yriaepoaa OMOreOXMMHMYECKHE LUKJIBI a30Ta H

B Oumocdepe», «KpyroBopor azora B yraepoaa B 6uocgepe.

IIPUPOJIEN OOBACHATP  MPUYMHY  30HAIBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTeprU30BaTh OCHOBHBIE OMOMBI
cymu 3eMiIu

4.7 | YemoBedyecTBO YenoseuecTBo B Onochepe 3emiu. PackpriBaTh copepkaHne TEPMUHOB U

B Omocdepe 3emiun

AHTPOTIOTCHHBIE W3MCHCHHS B
ouocdepe. ['mobanpHBIC

MOHATUI:  AQHTPOINOTE€HHbIE  W3MEHEHHS,
HKOJIOTHYECKUH KPU3HUC, TI100aTbHbIE
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HKOJIOTMYECKUE MPOOIEMBI.

Hemoncmpayuu:

Tabauywr u cxemwi: «lIpumepHbie
AHTPOIIOrE€HHBIE BO3AECUCTBUS

Ha [Opupoay», «BaxHelmme HCTOYHHKHU
3arpsi3HEHUs] BO3[yXa W TPYHTOBBIX BOI»,
«IlouBa — BaxxHeHIIAsA

cocraBisiromas  ouocdeprr»,  «DakTopsl
nerpaganuu nouBy», «llapHukoBbiil 3hdexT,
«®DaKkTOopbl  PAAMOAKTUBHOIO  3arpsi3HEHUS
ounocdeprb»; KpacHas

kHura PO, n300pakeHus: OXpaHsIeMbIX BUI0B
pacTeHUH U KUBOTHBIX

pOOJIEMBI.

Xapaktepu3oBaTb  OMOCPEPHYIO  POJb
YeJI0BeKa.

[IpuBOIUTE,  TPUMEPHl  AHTPOTIOTECHHBIX
U3MEHEHUH B Onocdepe.

OneHuBaTh MOCTICICTBUS 3arpsi3HEHUS
BO3JYIIHOW, BOAHON cpeabl, H3MEHEHUS
KJIMMaTa, COKpaIeHuss OMOpa3HOO0pasusl.
dopMyIUpOBaTh COOCTBEHHYIO MO3UIUIO IO
OTHOIICHHUIO K TJIO0QJIBHBIM H PETHOHATBHBIM
HKOJIOTMYECKUM TpobiieMam, apryMeHTHPOBATh
CBOIO TOUKY 3pEHHSL.

HaspiBaTh  mpUYMHBI  TOSBICHUS
IIPUPOJOOXPAHHON ITUKH,

packpblBaTh 3HAUYEHHE TMporpecca s
MIPEOIOJICHHSI DKOJIOTHYECKOTO

KpHu3uca

4.8

CocyiiecTBoBaHue
MIPUPOABI
Yel0BeYeCTBa

Cocy1iecTBOBaHHE MPHUPOJBI U YEIOBEUYECTBA.
CoxpaneHnue OMOpa3HOOOpa3usi Kak OCHOBA
YCTOMYMBOCTHU ouocdepsl. OcHoBa
PAllMOHAIIBHOTO  YIIPABJIEHUSA IPUPOIHBIMU
pecypcamMH U MX HUCHOJb30BaHUE. JlocTHKEeHUs
ounonorun

U OXpaHa IpUupOIbI.

PaCKpLIBaTL COACpKaHUEC TCPMUHOB U

HOHATHH: panMoHAIBHOE
MIPUPOAOIIOIB30BAHHUE, YCTONYUBOE
pa3BUTHE, KOIBOJIIOIHA.

XapakTeprus3oBaThb palMOHAIBHOE

WCIIOIB30BaHUE  TPHUPOAHBIX  PECypCOB;
OCHOBHBI€ MTOJIOKEHUS KOHLIETIINU
YCTOMYHBOTO pa3BUTHUSA
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Hemoncmpayuu:
Tabnuyer u cxemvi:
YEJIOBEK

«buocdepa u

HToro gacoB 1o Teme

Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIS YUYUTEJIA

1.B.C.PoxnoB. TemaTrueckuii 1 UTOrOBbI KOHTPOJIb. COOPHHUK MPOBEPOUYHBIX PadOT.
buonorus. 10 kiacc. Mocksa 2014r.

3. O.I1.Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TECThI, pa3HOYPOBHEBbIE 3aJaHMSL.
Bousrorpan: Yuutens, 2012r

4. H.A.borganoB. KonTponbHO-u3MeputenbHble Marepuansl. buonorusa 10 knace. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pazaen «3Bomrouus oprannueckoro mupa». Teopus,
TPEHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'enetuka». Bee Tunsl 3anau. TpeHupoBouHast
terpanp. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Paznen «9xonorusy. Teopus, TpEHUPOBOUHBIE 3a/1aHUS.
Jlernon, 2016r.

8. B.C.PoxmnoB. TemaTuueckuii 1 UTOrOBBIA KOHTPOJIb. COOPHUK MTPOBEPOUYHBIX PadOT.
buonorus. 11 knacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uosorus 10-11 kmaccel. Mockga. Jlpoga.2012r.

10. H.A.boraganoB KoHTponbHO-m3MepHuTenbHbIe MaTepuanbl. buomnorus 11 kimace. DI'OC.
Mocksa. Bako, 2016r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. «Enunas komnexuust LHupposeix O6pazoBatensHbix PecypcoB» (Habop nudppoBbIxX
pecypcoB k yueOnukam nuauu B.B. ITaceunnka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3/1aH CailT, ObLIN OIyOIuKOBaHbI B razete "buonorus". ABTopamu caiita

npojeaHa 6opInas paboTa 1o CHCTEeMaTU3UPOBAHHIO Ta3eTHBIX CTaTeil ¢ yuéToM
IIKOJIbHOM y4eOHO nporpaMmsl o npeamety "buonorus”.

http://ebio.ru/ - Dnexrponnsiii yueoHuk «buonorus». ConepKUT Bce pa3zaesbl
Ononorun: OOTaHHUKY, 300JI0THI0, aHATOMHIO ¥ (PU3MOJIOTHIO YEIOBEKa, OCHOBBI

|~

IIUTOJIOTHH ¥ TEHETHKH, SBOJIIOIIHOHHYIO TEOPHIO M SKOJIOTHIO. MOKET OBITh
PEKOMEH/IOBaH yUaIUMCs JJIsl CAMOCTOSITEIEHON PaOOTBHI.
8. http://djvu-inf.narod.ru/ - snexTponHas GubnmoTeka

http://biology.ru/index.php - Caiit siBnsietcst UHTepHET — Bepcuel yueOHOTO Kypca Ha
KoMnakT-gucke "Otkpeitas buonorus".
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