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Pabouast mporpamma cpeaHero o6iero oopaszoBanus o ouonoruu (yriryo-
JIEHHBIA ypOBEHb) COCTaBlIeHa Ha ocHOBe PenepanbHOro 3akoHa ot 29.12.2012
Ne 273-®3 «O6 o6pasosanun B Poccuiickoit Menepanumn»’, denepansHOro
rOCY/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa CpelHero obuero oopa3zoBa-
mus’, Kommemmmu mpemonaBanms yueGHoro mpenamera  «Buomorusy®
¥ OCHOBHBIX TIOJIOKeHHiT [IporpaMMbI BociuTanus”,

IHHOACHUTEJIBHAA 3AIIUCKA

Yuebnsrit npeamer «buonorus» yriryonéaHoro ypoBHs m3ydenus (10—11
KJIaCCHl) SIBISETCA OJHUM M3 KOMIIOHEHTOB oOpa3oBaTenbHON obmactn «Ecte-
ctBeHHbIe Hayku». CormacHo monoxeHmsiM ®I'OC COO, mpoduisHbIe yueo-
HBIC TIPEIMETHI, M3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBIISTIOTCS CHOCOOOM
maddepeHnmanny oOydeHnsT Ha CTaplliel CTYNEHH IIKOJIBI U MPHU3BaHbI 00ec-
MIEYUTH TPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIINM, CPEAHUM OOIIUM, CpEa-
HHUM CIIEIHAJIbHBIM M BBICIINM 00pa3oBaHUEM. B TO e BpeMs KaIblii U3 9THX
Y4eOHBIX MPEAMETOB JOJDKEH ObITh OPHEHTHPOBAH Ha MPHOPUTETHOE PEIICHNE
00pa3oBaTeNbHBIX, BOCIHTATENBHBIX MW Pa3BUBAIONIMX 337ad, CBA3aHHBIX
¢ mpoopHueHTaIeiH oOydJaromuxcst U CTUMYJIIPOBAaHUEM MHTEpeca
K KOHKPETHOH 00JacTH HayYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, MEIUIIH-
HOH, 9KOJIOTHEH, ICUXOJIOTHUEH, CIIOPTOM HIIK BOCHHBIM JIETIOM.

[Iporpamma naér mpencraBieHHE O HEIW U 3ajadax H3Y4YEeHUsl ydeOHOro
npeamera «buonorus» Ha yriyOnEHHOM ypOBHE; ONpeelnseT 00s3aTenbHOe
(VHBapMaHTHOE) NPEIMETHOE COZEpKaHue, ero CTPYKTYpUPOBAaHHUE IO pasjie-
JIaM W TeMaM, paclpeiesieHne 10 KilaccaM; PEKOMEH/IyeT TOCIIeI0BATEIbHOCTh
N3y4YEeHUs yueOHOTO Marepuana ¢ yuétom MEXIPEIMETHBIX
1 BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKH y4eOHOTo Ipolecca, BO3PACTHBIX 0CO-
OeHHOCTel oOywaromuxcsi. B mporpamme peanu3oBaH MPHHIMI ITPEEMCTBEH-
HOCTH C M3yYeHHEM OHOJIOTMH Ha YpOBHE OCHOBHOTO oOmiero obpasoBaHus,
Onaromapst 4eMy MPOCMATPUBAETCS] HANPABICHHOCTh Ha MOCIIEAYIONIEe Pa3BH-

! depepansubrii 3akon ot 29.12.2012 Ne 273-®3 (pex. ot 16.04.2022) «O6 06pasopa-
Huu B Poccuiickoit @enepanum.

®DenepanbHBIl TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT CPEIHETO OOIIETOo
o0OpazoBanus (yTBEpkKIEH MpUKa3oM MUHHCTEPCTBa 00pa3oBaHus U Hayku Poccuii-
ckoit ®eneparuu ot 17 mast 2012 r. Ne 4130, pen. ot 12.08.2022).

Konnenus IpenojaBaHus yueOHOro npeaMeTa «buonorus»
B 00111€00pa3oBaTebHbIX opranu3auusx Poccuiickoit denepanuu, peann3yromnmx
OCHOBHBIE 00pa3oBaTeNbHBIC MPOrpamMmbl (0Z00OpeHa pemiecHHeM (eaepaIbHOTOo
Y4eOHO-METOTUYECKOTO OOBEIMHEHHsI MO 00ImeMy 00pa30BaHUIO, MPOTOKON OT
29.04.2022 Ne 2/22).

IIpumepHast mporpamMma BocriuTanus (0g00peHa pemeHneM (eaepaibHOro yueOHO-
METOJMIECKOTO0 00BEeIUHEHNS Mo obmmeMy obOpa3oBanmio, nmporokon ot 02.06.2020
Ne 2/20).



THE OHOJIOIMYECKUX 3HaHPII>1, OPHUCHTHUPOBAHHBIX Ha (1)0pMI/IpOBaHI/I€ €CTC-
CTBCHHO-HAYy4YHOT'O MHPOBO33PCHHSA, SKOJOTMYCCKOTO MBIIJICHUA, MMPCACTaB-
JICHUH 0 310pOBOM o6pa3e JKHU3HH, Ha BOCIIMTAHUC 6epe>1<H0r0 OTHOIICHMUA
K 01<py>1<a}01ue171 l'[pPIpOZ[HOﬁ cpeac. B nporpaMMe TakiKe MoKasaHbl BO3MOKHO-
CTHn yqe6Horo npeamMeTa «buonorus» B peain3anun Tpe60BaHPIﬁ CTaHz[apTa
K IJIAaHUPYEMBIM JIMYHOCTHBIM, ME€TANTPEAMETHBIM U NPEAMETHBIM pE3yJibTaTaM
06yquI/1>1 uB (bOpMPIpOBaHI/II/I OCHOBHBIX BUJI0B y‘{e6HO-H03HaBaTeHLHOﬁ JCs-
TCJIBHOCTH 06y‘{aIOHII/IXCH IO OCBOCHHIO COJACPIKAHUA OHOJIOTHYECKOTO 06pa-
30BaHHs Ha CTapmeﬁ CTYIICHU o61ue06pa3OBaTem,H0171 IIKOJIBI.

OBIIAA XAPAKTEPUCTUKA
YYEBHOI'O [TIPEAMETA «bUOJIOT U S»

Yuebnblit npeamer «buonorus» Ha CTYNEHU cpeaHero odiero ob6pas3oBa-
HUs 3aBepLIaeT OHOJIOTHYeCcKoe OoOpa3oBaHUE B LIKOJIE M OPUEHTHPOBAH Ha
pacuupeHye 1 yriry0ieHue 3HaHuH 00yJaromuxcs 0 AKHUBOH NPUPOJIe, OCHOBAX
MOJICKYJIIPHOW U KJIETOYHOH OWOJIOTHH, SMOPUOJIOTUN ¥ OHOJIOTHH Pa3BUTHSA,
T'CHCTHUKH, CCJICKIIMHU, 6I/IOTCXHOHOFI/II/I, OBOJIFOIITMOHHOI'O YYCHHUA U 3KOJIOTHH.

W3zyuenue yuebHoro mpenmera «buonorus» Ha yriiyOJCHHOM YPOBHE OpH-

€HTUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K MOCIEAYIOIEMY IOJYYEHHUIO
Ouosnorniyeckoro oOpa3oBaHus B By3axX M OpraHHU3aIMIX CpeAHEero npodeccuo-
HaJbHOTO 00pa3oBanusi. OCHOBY €ro COAEp)KaHUs COCTABJISIET CHCTeMa OUOJI0-
THYCCKHUX 3HaHPII>i, IMOJYYCHHBIX ITPU U3YUCHHUU O6y‘IaIOHH/IMI/IC5[ COOTBETCTBY-
IOUIMX CHCTEMaTHYECKUX Pa3ziesioB OHOJIOTHH B OCHOBHOI 1ikose. B 10—
11 xmaccax 5TH 3HaHMS MOJY4YalOT pa3BUTHE. Tak, pacUIMPEHbl U YTIyOIeHbI
OMOJIOrMYecKUe 3HaHHs O PAaCTEHMSX, KMBOTHBIX, Ipubax, OakTepusx, opra-
HHU3ME YeJIoBeKa, OOIIMX 3aKOHOMEPHOCTSIX JKWU3HH; JIOMOJIHUTEIBHO BKIIOUE-
Hbl OMOJIOTMYECKHE CBEJICHUS MPHUKIATHOIO M IOMCKOBOTO XapakTepa, KOTO-
pBlE€ MOXXHO HCIIOJB30BaTh KaK OPHEHTHPBI Ul MOCJIEAYIONIEro BIOOpa Mpo-
¢deccun.  Bo3mokHa ~— Takke ~— MHTErpauus — OHOJIOTHUECKMX  3HAHUMA
C COOTBETCTBYIOUIMMHU 3HAHUAMU, MOJTYUCHHBIMHU O6y‘IaIOIJ_[I/IMI/IC$[ Ipyu Uusyve-
HUM HU3UKH, XUMUH, Teorpadry 1 MaTeMaTHKH.

CrpykTypa mporpaMMbl ydeOHOTO mnpeamera «buomorms» oTpaxaer cu-
CTEMHO-YPOBHEBBII M HBOJIOIMOHHBIN MOAXOAB K M3ydeHuro omoiyormu. Co-
[JIACHO UM, U3Y4al0TCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepPHbIE JJIS IKHUBBIX
CHCTEM Ppa3HOIr0 YpOBHs OpraHM3alMy, DBOJIOLWH OPraHW4ecKoro MUpa Ha
3emite, coxpaHeHHUs] OMOJIOTUYECKOTO pa3zHooOpa3us mianeTsl. Tak, B 10 kiac-
Ce M3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIIETOUYHOW OMOJIOTHH, dM-OpHOJIOTHH
1 OMOJIOTHH pa3BUTHA, TCHETUKHN " CCJICKIIMH, OHMOTEXHOJIOTUH
U CHHTETHYECKOW OMOJIOTHH; aKTYaJIM3UPYIOTCS 3HAHUS 00ydarouuxcs o 60-
TaHUKe, 300JI0THH, aHATOMUH, (HU3HONIOTHH YeloBeka. B 11 kimacce u3ydarorces
SBOJIIOIIMOHHOE YUEHHE, OCHOBBI AKOJIOTHH U yueHue o onocdepe.

Yuebubrii npenmer «buosorusy npu3BaH 00eceYUTh OCBOEHHE O0ydaro-
IIMMHUCS OMOJIOTHYECKUX TEOPUH W 3aKOHOB, WACH, IPUHIUIIOB W IIPABHII, Jie-



JKalurXx B OCHOBE COBpCMeHHOﬁ eCTeCTBeHHO-Hay‘{HOﬁ KapTHUHBI MHPA; 3HAHUUI
O CTPOCHUHU, MHOFOO6pa3I/II/I 1 0COOEHHOCTSX KJICTKU, OpraHu3Ma, IMOITyJIAlnu,
61/IOHCHO33., 9KOCHUCTEMBI; O BBIAAOMIUXCA HAYYHBIX JOCTHKCHUAX, COBPEMCH-
HBIX HCCJICJOBAHHUAX B 6I/IOJ'IOFI/II/I, MPUKIIAJHBIX aCIICKTax OHOJIOTHYECKUX 3HAa-
HUH. ﬂﬂﬂ pa3BUTHA U NOAACPIKAHUA HHTEpECaA 06yanOIIII/IXC£[ K OHoJIOruu
Hapany (10) 3HAYUTCJIbHBIM 00BEMOM TCOPETUYECKOTO MaTtepualia
B COACPIKAaHUUN yqe6H0r0 npeamMeTa «buonorus» npeayCMOTPEHO 3HAKOMCTBO
C PICTOpPIefI CTaHOBJICHUS U pa3BUTUA TOM WX UHOM 00J1acTH 6I/IOJ'IOFI/II/I, BKJIa-
JOM OTCUCCTBCHHBIX U 3apy66)KHLIX y‘-IéHLIX B pCIICHUE BaKHEHNIIMX OUOJIO-
TUYCCKHX U OKOJIOTHYCCKUX Hp06ﬂeM.

HEJIN U 3AJAYU N3YYEHUA
YYEBHOI'O [TIPEAMETA «bUOJIOT U S»

Ienp wu3ydenus yueOHoro mnpeamera «buonorus» Ha yriryOnéHHOM
YpOBHE —  OBJQZICHHE  OOY4YalOIIMMHUCS  3HAaHWSAMH O CTPYKTYPHO-
(YHKIMOHANBHOW  OpraHW3allid  JKUBBIX ~ CHCTEM  Pa3HOrO  paHra
U proOpeTeHne YMEHUH HCIIO0IB30BaTh 3TH 3HAHUS B ()OPMUPOBAHUH HHTEPE-
ca K onpeZenéHHOM 007acTH mMpodecCHOHATLHONW AEATEIIbHOCTH, CBS3aHHOU
¢ Ouonoruei, WM K BIOOpY y4eOHOro 3aBeJCHUs AJIsl POJOIDKEHUsI OUOJI0-
TUYecKoro oOpa3zoBaHUsl.

JocTiokenue 1enu u3ydeHus ydeOHoro mpeamera «buosnorus» Ha yriy6-
JIEHHOM YpOBHE 00€CII€YMBAETCS PEIIeHHEM CIEAYIONINX 3a/1a4:

OCBOCHHE OOYYAIONUMHUCS CHCTEMbl OHOJOIMYCCKHX 3HAHWH: 00 OCHOBHBIX
OHMOJIOTHYECKHUX TEOPHAX, KOHIEIIHIX, THII0Te3aX, 3aKOHAaX, 3aKOHOMEPHO-
CTSIX M MPaBUJIAX, COCTABIAIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO
KapTHHY MHpA; O CTPOCHHH, MHOTO00pa3uu M 0COOEHHOCTSIX OHoyormde-
CKUX cHcTeM (KJIeTKa, OpPraHu3M, IOIyJIsius, BU, OHoreoneHos, ouoche-
pa); O BBIJAIOIIMXCSA  OTKPBITUSAX M COBPEMEHHBIX  HCCIIEHOBAHHIX
B OnoJiorum;

03HaKOMJICHHE 00y4aroMKXCsS C METOJaMH TTO3HAHUS )KUBOM IPUPOJBL: Hccie-
JIOBATEIbCKUMH ~ METOJAaMH  OHOJOTMYECKHX HayK  (MOJEKYJISpHOI
Y KJIETOYHON OHOJIOTWH, SMOPHOIOTHH W OMOJOTHH PA3BHUTHS, TEHETHKHU
U CEJICKINH, OMOTEXHOJIOTHN M CHHTETHYECKOW OMOJIOTHH, TaJIeOHTOJIOTHH,
HKOJIOTHH); METOAAMHU CAMOCTOSTEIILHOTO MPOBEIEHHSI OMOJIOTHYECKUX HC-
clenoBaHUi B JabopaTtopuu u B Ipupoje (HaOI0AeHHe, H3MEPEHNE, dKCIIe-
PUMEHT, MOJICTUPOBAHUE);

OBJaZICHNE 00YJAIONINMUCS YMEHUSIMH: CAMOCTOSATEIFHO HAXOIUTh, aHAJIH-
3UPOBATh M MCIOIH30BaTh OMOJIOTHYECKYIO0 MH(OPMAIIHNIO; MOJIb30BaTHCS
OMOTOTHYECKOW TEPMHHOJOTHEH M CHMBOJMKOW; yCTaHaBIMBATH CBS3b
MEXIY pa3BUTHEM ounonoruu 1 COIHMAJIbHO-3KOHOMHUYECKIMHU
1 9KOJIOTHYECKUMH IPOOIEMaMHy YeJIOBEUECTBA; OI[CHUBATh ITOCIEICTBHS
CBOEH JIeSITeIbHOCTH MO OTHOLICHUIO K OKPYXKAaIoILIew MpUpogHON cpele,
COOCTBEHHOMY 30POBBIO M 3JJOPOBBIO OKPYKAIOIINX JIFO/IeH; 000CHOBHI-



BaTh M cOOJIIOaTh Mepbl NMPOoQUIaKTUKN MH(EKIHMOHHBIX 3a00JeBaHUH,
npaBujia TOBEJCHHUS B IIpHpoJae H obecriedeHuss 0Oe30MacHOCTH COO0-
CTBEHHOH XU3HEIEATEIbHOCTH B UPE3BBIYaHHBIX CUTYalUSIX IPUPOJIHOTO
U TeXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE Hay4dHbIE
OTKDBITHS B 00J1aCTH OHOJIOTHY;

pasBuTHE y O0YYaIOIIMXCS MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHUSIMH U COBPEMEHHBIMU
UCCJIEIOBaHUSAMH B OMOJIOTHH, PElIaeMbIMU €10 MPOOJIeMaMH, METOI0IO0T H-
eil OMOJIOTMYECKOT0 HCCIICOBAHUS; MPOBEICHUS IKCIIEPUMEHTAIBHBIX HC-
CJIC/IOBAHUM, pelIeHUs] OMOJIOTHYECKUX 3a/1a4, MOJISTUPOBaHus Ouooruye-
CKUX OOBEKTOB U TPOLECCOB;

BOCITUTAHHE Yy OOYYaIOMIMXCSl IEHHOCTHOTO OTHOIIEHMS K XXHBOH IpUpoJe
B IICJIOM U K OTICIbHBIM ¢€ 00BbEKTaM W SBICHUAM; (HOPMHUPOBAHUE IKOJIO-
TMYEeCKOH, TIeHETH4eCKOH TIpaMOTHOCTH, OOIIeH KyJIbTypsl HOBEICHUS
B IIPUPOJIiE; UHTETPAIIUH €CTECTBEHHO-

Hay4yHBIX 3HAHUM;

npuobpereHre 00y4YalONIMMUCS KOMIIETEHTHOCTH B PallMOHAJIBLHOM IPUPO-
JIOTIONIB30BaHUK (COONIO/IEHUE TMPaBWII MOBEACHHUS B MPUPOJE, OXpaHbI
BUJIOB, JKOCHCTeM, OHOc(hepbl), COXPaHEHWH COOCTBEHHOTO 3J10POBBS
U 3I0POBbSI OKPYKAIOIUX JIIOACH (COOMI0OeHUS Mep MPOPUITAKTUKH 3a-
0oJIeBaHMiA, oOecrieueHue 0€301acHOCTH JKU3HENCATEIbHOCTH
B UpE3BBIYANHBIX CHUTYyallHsX HPUPOAHOIO M TEXHOTEHHOTO XapakTepa)
Ha OCHOBE HCIOJHb30BAaHHA OHONOTHMYECKHX 3HAHMM U yMEHHH
B MMOBCEJIHEBHOU KU3HHU;

CO3JIaHME YCJIOBHUM JJIsl OCO3HAHHOTO BBIOOpA OOYYAIOIIMMKCS WHIUBHIYallb-
HOM 00pa3oBaTeNbHON TPAEKTOPUH, CHOCOOCTBYIOIIEH MOCIENYIONIEMY
npodecCuoHaNbHOMY CaMOoOTIpeIeNICHHIO, B COOTBETCTBHUH
C UHAWBUAYAJbHBIMU UHTEPECAMU U HOTpe6HOCT5[MI/I peruoHxa.

MECTO YUYEBHOT 'O ITPEJIMETA «bH1OJIOTI' US1»
B YYEEHOM ITJIAHE

IIporpamma cocrtaBieHa ¢ y4éTOM KOJMYECTBA YacOB, OTBOJAUMOIO Ha U3Y-
yeHne npeamera «buonorus» y4eOHBIM IUTAHOM Ha YIUIyOJIEHHOM YypOBHE
B 10—11 kmaccax. Ilporpamma paccuMTaHa Ha MPOBEACHHEC 3 U 3aHITUN
B HEJIEJIO TIPU HM3YyYEHUH npeamera B TeueHue aByx neT (10 u 11 xmaccsr).
OO6mee uncno ydeOHBIX 4acoB 3a 2 rojaa oOydeHus: cocraBisieT 204 4, U3 HUX
102 4 (3 4 B Hememro) B 10 ximacce, 102 u (3 u B Hememo) B 11 kiacce.

OT6Op OpraHU3aIMOHHBIX (OPM, METOJOB W CPEICTB OOydeHHUs] OMOJIOTUN
OCYIIECTBIISIETCS C YUETOM crielin(UKH ero COACpIKaHUs M HAPaBICHHOCTH Ha
MPOJIOSDKEHHE OMOJIOrUYecKoro 00pa3oBaHKs B OPraHU3aLUsIX CPEAHEro Mpo-
(hecCHOHATIBHOTO U BHICIIIETO 00pa30BaHUs.

OO0s3aTeNbHBIM  YCIIOBUEM TIpH OOYYeHWH OWOJIOTUM Ha YriayOnEHHOM
YpOBHE SIBISETCS MPOBEAEHHE JTAOOPATOPHBIX M MpakTHYeCKuX padot. Taxxe



ydacTue oOyyaromuxcst B BBINOJIHEHUH MPOEKTHBIX u y4eOHo-
HCCIIEe0BaTEIbCKUX paboT, TeMaTHKa KOTOPBIX ONpPENEINseTCsl YYUTENeM Ha
OCHOBE MMEIOIINXCSI MaTepUaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX INpH-
POJHBIX YCIIOBHI.

B TemaTtudeckoMm NMIaHMPOBAHHMM I KaXJOTO Kjlacca Ipesroyiaraercs pe-
3epB yu4eOHOr0 BPEMEHH, KOTOPBIH yYHTENb MOXKET MCIOJIB30BATh 110 CBOEMY
YCMOTpPEHHIO, B TOM YHCJIE JJISl IPOBEACHUS 00O0OIIAONINX YPOKOB, 3aIlUTHI
00y4aromuMuCs POEKTHBIX U y4eOHO-HUCCIIeI0BATEIbCKUX PA0OT.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA
YYEBHOI'O IPEIMETA «bHOJIOI' U51»

Cornacuo ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ysibTaTam
OCBOCHHS OOYYarONUMHUCS MPOTPAMM CpEIHEro OoO0Iero oOpa3oBaHUs: JIHY-
HOCTHBIC, MCTAIPECAMETHBIC U IPEAMETHBIC.

JIMYHOCTHBIE PE3VYJIbTATbBI

B cTpykType NTMYHOCTHBIX pe3yjbTaTOB OCBOEHHUsA mpenMera «buonorus»
BBIJICICHBI CIIETYIONIHE COCTABISIONINE: OCO3HAHUEe OOYYaIOIIMMHUCS POCCHIA-
CKOW I'pakJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSI-
TEIBHOCTU U CAMOOIIPECIICHHIO; Haluyue Momugayuy K 00ydeHuro OHoIoruy;
yenenanpasnenHoe pazeumue BHYTPEHHHX yOCKICHMH JMYHOCTH HAa OCHOBE
KITFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPATUIMHA Pa3sBUTHA OMOJIOTHYECKOTO
3HaHUS; 20MOBHOCMb U CNOCOOHOCHb OOYJYAIOIINUXCS PYKOBOJCTBOBAThHCA B
CBOCH JACATCIBbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIUMU
cucrteMe OMOJIOTMYECKOTO 00pa30BaHUsl; Haluyue npasoco3HaAnus dKOIOTHYe-
CKOI KyNbTypHI, CHOCOOHOCMU CTABUTH IIETH U CTPOUTH KU3HEHHBIE TLIAHBI.

JImgHOCTHBIS PE3YIbTATBI OCBOCHUA NIPEAMETA «buomorus» JOCTHUTarOTCA B
CANHCTBC y‘IG6H0ﬁ M BOCIIUTATEIIFHOKU JACATCIBHOCTH B COOTBETCTBUU C Tpaau-
IIUOHHBIMHA pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTYXOBHO-
HPAaBCTBCHHBIMH HECHHOCTAMU, MPUHATBIMH B 06HI€CTB€ npaBuJiaMu U HOpMa-
MH TIOBEICHUS M CIIOCOOCTBYIOT IPOILIECCAM CaMOIIO3HAHMUS, CAMOBOCITUTAHUS
n CcaMOpa3BUTHA, PA3BUTUAL BHyTpeHHeﬁ IMO3UIUN JITMYHOCTH, MAaTpUOTU3MA U
YBa)XEHHUS K 3aKOHY W IPABOMOPSIKY, YEOBEKY TPyAa M CTapIieMy IOKoJje-
HUIO, B3AMMHOI'0 YBAXCHUA, 6epe>1<Horo OTHOIICHUA K KYJBTYPHOMY HacCleE-
JUI0 ¥ TpaaMLKSIM MHOTOHAalMOHaNIbHOro Hapoaa Poccuiickoit ®enepanum,
TIPUPOJIE U OKPYKaIOLIeH cpelie.

JInqHOCTHBIE pE3ynbTaThl OCBOCHHUS ydeOHOTo mpenmera «buomorus»
JOJDKHBI OTPa)kaTb TOTOBHOCTb M CHOCOOHOCTh OOYYAIOIINXCS PYKOBOJACTBO-



BaThCsl COPMUPOBAHHOIN BHYTPEHHEH MO3MIMEH JIMYHOCTH, CUCTEMOHW ICH-
HOCTHBIX OPUEHTAlNH, MO3UTHBHBIX BHYTPEHHUX YOSKIAEHUH, COOTBETCTBYIO-
X TPaJUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, paclIMpeHHe JKU3-
HEHHOT'O OIBITAa U OIBITA AEATEJBHOCTU B MPOIECCe Pealu3allud OCHOBHBIX
HampaBJIeHUIN BOCIIUTATEIbHON NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1. 'paxnaHCcKOro BOCIMTAHMS:

c(OpMUPOBAHHOCTh I'PAXKAAHCKOHN ITO3UIMHU O0YYaromerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOro 00IIeCTBa;

0CO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s3aHHOCTEH, yBa)KCHUE 3aKOHA
U TIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH AEATEIBHOCTH MPU CO3JaHUN YUeOHBIX
MPOEKTOB, PELICHNH YUeOHBIX M II03HABATEIbHBIX 33/1a4, BBINOJHEHUH OMO-
JIOTHYECKHUX 3KCTIEPUMEHTOB;

CHOCOOHOCTH ONpPEEIIsiTh COOCTBEHHYIO MO3HIUIO 110 OTHOLICHUIO K SBJICHUSIM
COBPEMEHHOM JKU3HU U OOBSCHITH €€;

yYMEHHE YYHMTBHIBATh B CBOUX JCHUCTBHUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOT'O
B3aUMO/ICHCTBUS JIIOZEH C Pa3HBIMH YOEKICHHUSMH, KYJIbTYPHBIMH LIEHHO-
CTSIMH U COIIMAJIBHBIM TTOJIOKCHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B IPOIIECCE COBMECTHOTO BBINOJIHEHHUS yuel-
HBIX, TO3HABATEJIBHBIX U UCCIIEOBATEIbCKUX 3334, YBaXKUTEILHOIO OTHO-
IIEHUS] K MHEHHIO OIIIOHEHTOB IPHU OOCYXXAEHUHU CIIOPHBIX BOIIPOCOB OHO-
JIOTHYECKOTO COZIepP KaHuU;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM JEATEIILHOCTH.

2. ITaTpuOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTb POCCHHCKOHN TPaXITaHCKOH MICHTHYHOCTH, ITaTPUOTHU3MA,
YB&KEHUSI K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoH,
TOpJIOCTH 3a CBOM Kpaid, cBol0 PoauHy, CBOH fA3BIK U KYJBTYpY, OPOLLIOE U
HacTosiIIee MHOTOHAIIMOHAIBHOTO Haposa Poceny;
LIEHHOCTHOE OTHOIICHUE K MPHUPOJHOMY HACIEIUIO U MaMSITHUKAM HPUPOABI;
JocTikeHusIM Poccun B Hayke, HCKyCCTBE, COPTE, TEXHOIOTHAX, TPYIE;
CIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHHCKUX YYEHBIX B CTAHOBJICHHWE M PA3BH-
THE OMOJIOTMH, MOHUMaHMs 3HaYeHUs! OMOJIOTHH B TO3HAHUM 3aKOHOB IPH-
PObI, B )KU3HM YEJIOBEKA M COBPEMEHHOT'O O0IIECTBA;

njeiHas yoexJIEHHOCTb, TOTOBHOCTh K CIIy)K€HHIO W 3amiure OTe-4ecTBa, OT-
BETCTBEHHOCTH 32 €T0 Cy/Ab0Y.

3. JlyX0BHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAaHUEC NYXOBHBIX HCHHOCTCﬁ pOCCHﬁCKOFO Hapoda,
C(i)OpMI/IpOBaHHOCTL HPABCTBEHHOI'O CO3HAHUS, OTUYCCKOI'O MOBEACHUS,



CITOCOOHOCTD OLICHMUBATh CUTYyallUIO U MPUHUMATh OCO3HAHHBIC PCIICHUA, OPU-
CHTUPYACHh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU;

OCO3HAaHUE JIMYHOT'O BKJIaJa B IOCTPOCHUC yCTOI‘;I‘-II/IBOFO 6y,uymer0;

OTBETCTBCHHOC OTHOLICHUEC K CBOMM POAMUTCIIAM, CO3JaHWIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHUIL LIECHHOCTEeH CEMEHHOM >XM3HH B COOTBETCTBUM C
TpaauluaIMu HapOJa0B Poccuu.

4. DCTeTHYECKOro BOCIIUTAHUSA:

9CTCTUYCCKOC OTHOLICHUEC K MUPY, BKIIIOYasd 3CTCTUKY 61>ITa, Hay4YHOI'o U TCX-
HHUYECKOIo TBOpUCCTBA, ClopTa, Tpyaa, 06IIICCTBCHHI>IX OTHOIHCHPIﬁ;

MOHUMAHHUE SMOIIMOHAIBLHOTO BO3ACHUCTBUS )KHUBOM npupoabl U eé OCHHOCTH,

TOTOBHOCTH K CAMOBLIPDAXXCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE TIPO-
SABJIATH Ka4CCTBa TBOp‘-IGCKOﬁ JIMYHOCTH.

5. ®du3nyecKoro BOCIIUTAHUS:

MIOHMMaHKE U peai3anys 3710pOBOro U 0e30macHoro o0pasa Xu3HH (370pOBOE
MUTaHKE, COONIOACHNE THTHEHMYECKHX IIPABIII M HOPM, COQTaHCHPOBAHHBIHN
PEKHMM 3aHATHH U OTABIXA, peTyisipHast (U3NUecKasi aKTUBHOCTD), OEpEeKHO-
T0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHHSI K COOCTBEHHOMY (hH3H-
YECKOMY U IICUXHYECKOMY 310POBBIO;

TIOHMMAaHHUE LEHHOCTH TPAaBWJI WHAWBUIYaIbHOTO U KOJUIEKTUBHOTO Oe3omac-
HOTO MOBEJICHUSI B CUTYAIUX, YIPOXKAIOIINX 37I0POBBIO U JKU3HH JIIOAEH;
OCO3HAHHME MOCJIEACTBUNA M HENPHATHS BPEIHBIX NPHUBBIYEK (YNOTpeOICHUS

QJIKOTOJIsI, HAPKOTHKOB, KypEeHUSI).

6. Tpy10BOro BOCIUTAHMSA:

TOTOBHOCTB K TPY/Y, OCO3HAHHE IIEHHOCTH MacTePCTBA, TPYIOIFOOHE;

FOTOBHOCTh K AKTUBHOM JEATEILHOCTH TEXHOJOTHMYECKON H COIHANIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHIIUMPOBATH, IUIAHUPOBATh M CAMOCTOS-
TEJIbHO BBINOJIHATH TAKYIO €S TEIbHOCTD;

HHTEpPEC K Pa3IMYHbIM chepaM TpodecCHOHATLHOW AEATEIEHOCTH, YMECHUE
COBEpIATh OCO3HAHHBIA BBIOOp Oynyiied mpodecCHH W pean30BHIBATH
COOCTBEHHEIE KM3HEHHBIC IIJIaHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMOO0OPa30BaHUIO Ha MPOTSKE-
HHUM BCEH JKU3HM.

7. DKOJOrH4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH IEJIECO00pa3HOe OTHOIIECHHE K MPUPOJC KaK HCTOYHHKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHHS,

MOBBILICHUE YPOBHSI YKOJOTUYECKON KYJIbTYpPbl: IPHOOpPETEHHE OMbITA TIAHH-
POBaHUs MOCTYIKOB M OLEHKH MX BO3MOXHBIX TOCIEICTBHN AJISI OKPYXKa-



oLLEl cpelbl;

OCO3HAHKE IO0ATBHOrO XapakTepa KOJOTHYCCKUX MPOOJIeM M MyTed uX pe-
LLICHUS;

CITOCOOHOCTH MCIOJIB30BaTh MPUOOPETAEMbIC TPU U3YUCHUU OUOJIOTHH 3HA-
HUS U YMCHHs MPU PCIICHUU MPOOJEM, CBA3AHHBIX C PalMOHATBHBIM
MPUPOJONOIb30BaHUEM (COOIOICHUE TMPABMII TOBEACHUS B MPHUPOIE,
HaIpaBJICHHBIX Ha COXpPAaHEHHWE PAaBHOBECHUSA B dKOCHCTEMAax, OXpaHy BU-
JIOB, PKOCUCTEM, Ouo-cephl);

aKTUBHOE HENPUATHE JEUCTBUI, MPUHOCALIMX BPEJl OKPYKAIOIIEH NPUPOIHON
cpelie, YMCHUE MPOTHO3UPOBATh HEOIATONPHUATHBIC YKOJIOTHICCKUE TIOCTE -
CTBHUSI IPEINPUHUMAEMBIX JAEHUCTBUI U IPEIOTBpaLIaTh UX;

HaJlM4ue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHS], 3KOJIOTMYECKON KyIbTYpBHI,
ONBITA NI€ATEIbHOCTA SKOJOTMYECKOW HAmNpaBIEHHOCTH, YMEHUS PYKOBOI-
CTBOBAaTbCS MMM B IIO3HABATEIbHOM, KOMMYHUKAaTHUBHOM M COIMaIbHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON ESATEIbHOCTU 3KOJIOTU-
YECKOM HAIIPABJICHHOCTH.

8. lleHHOCTH HAYYHOTI'0 IO3HAHUSL:

c(OpMUPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOILECTBEHHOW NPAKTHKU, OCHOBAHHOTO Ha JAMa-
JIore KYJBTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET'O MECTa B IOJMKYJIb-
TypHOM MHPE;

COBEPIIICHCTBOBAHHE S3BIKOBON M YHTATENLCKOM KyNbTyphl KaK Cpe/CTBa B3a-
UMOJICHCTBUS MEXY JIIOABMHU U ITO3HAHUS MHPA;

MOHUMaHKe crienuuKk OHOIOTUU KaK HAyKH, 0CO3HAHUS e€ poyid B (HOPMHPO-
BaHUM PAlMOHATIHHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH [EJIOCTHOTO Mpes-
CTaBJICHHUS 00 OKpY’KaIOIIeM MHpe KaKk O €JHHCTBE MPHUPOJBI, YeTIOBEKa U
o01ecTBa, B MO3HAHUM MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEellIeHUH NPodiieM
COXpaHEeHMS IPUPOITHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OHOJIOTMH IS COBPEMEHHOW LUBHIIM3ALINH:
o0ecriedyeHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIMHBI; CO3/IaHHE MEPCIEKTHB-
HBIX OMOTEXHOJIOTHH, CLIOCOOHBIX PelIaTh PeCypCHBIE MPOOIEMbI pa3BUTHSA
YeJI0OBeYEeCTBA; IOMCKA IMyTeH BBIXOAA U3 II00aTIBHBIX 3KOJIOTHYECKHX MPO-
6mem 1 obecriedeHus mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIIHOHAIEHOMY
HCIIOJIB30BAaHUIO TIPUPOIHBIX PECYpPcOB M (OPMHPOBAHUIO HOBBIX CTaHAAP-
TOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYCHUN OMOJIOTHYECKUX 3HAHWH B LIEJSAX IOBHI-
HIeHUs! 00IIe KyJIbTyphl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KakK CO-
CTaBHOU YacTH (YHKIMOHAIBHOW TPAaMOTHOCTH oOydarommuxcs, GopMu-
pyeMoii Ipu N3ydeHUH OMOJIOTHH;

[TOHNMaHHUE CYIIHOCTH METOJOB ITO3HAHHSA, HMCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIOJB30BATh IIOJydaeMble 3HAHUS U aHAIN3a U
OOBACHEHUS SIBICHUI OKPY’)KAIOIIETO MUpAa M NMPOUCXOAAIINX B HEM H3Me-



HeHHﬁ; YMCEHHUE ACJIaTb 000CHOBAHHBIE 3aKJIIOYCHUS Ha OCHOBE Hay4YHBbIX
(baKTOB U UMCHOMIUXCA JAaHHBIX C LCJIbIO MOJYUYCHUSA NOCTOBCPHBLIX BBIBO-
TOB;

CIIOCOOHOCTEL CaMOCTOSITENILHO HMCIOIL30BATh OHOJOTMYECKUE 3HAHUS U1 pe-
ICHUA npo6neM B pC€aJIbHBIX )KU3HCHHBIX CUTYallUAX;

OCO3HAaHHEC ICHHOCTH Haquoﬁ ACATCIbHOCTH, TOTOBHOCTHL OCYIICCTBJIATH IIPO-
CKTHYIO U UCCJICAOBATCIIbCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIEC;
FOTOBHOCTH M CIIOCOOHOCTH K HCMPEPLIBHOMY 06pa3OBaHI/IIO u caM006pa3OBa—
HUIO, K aKTUBHOMY MNOJYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTUU B COOTBET-

CTBHHU C ) KU3HCHHBIMH HOTpeGHOCTHMI/I.

B mporiecce TOCTMXEHUS] TMIHOCTHBIX PE3YIBTATOB OCBOCHHS O0YYarOUIH-
MHCSI TIPOTPAMMBbI CPEIHEr0 00IIero oOpa3oBaHUs y 00Y-YarolIUXCs COBEp-
LICHCTBYETCS IMOYUOHANbHBLI UHMENLeKm, TIPEIIoJIararolui chopMUpOBaH-
HOCTBb:

CAMOCO3HAHUSL, BKIIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE HMOIMOHAIBLHOE
COCTOSAHHUC, BUACTHh HANPaBJICHUSA Pa3BUTUA COGCTBCHHOI\/II 3MOHI/IOHaﬂbHOI>lI
cdepbl, ObITh yBEpPEHHBIM B ce0e;

camopezyiuposanusl, BKIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OT-
BETCTBEHHOCTb 3a CBOE MOBEACHHE, CIIOCOOHOCTh aalTHPOBATHCS K IMOLIH-
OHaJIbHBIM M3MCHCHUAM U NPOSABIIATH FI/IGKOCTL, 6I:ITb OTKPBITBIM HOBOMY;

6HympenHel Momueayuuy, BKIIOYAIONIEH CTPEMJICHHE K JIOCTIKCHUIO LEIH U
ycnexy, ONTUMHU3M, HWHUIUATUBHOCTbH, YMCHHE HeﬁCTBOBaTL, ucxonsa U3
CBOUX BO3MOKHOCTEH;

amMnamuy, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBATh €0 MPH OCYIIECTBICHUN KOMMYHHUKAIUH, CTIOCOOHOCTh
K COUYBCTBHIO U CONIEPEKHUBAHHUIO;

COYUANbHBIX HABLIKOG, BKIFOYAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOILEHHUS C
JIPYTUMH JIFOIbMH, 3a00THTHCSI, TIPOSIBISITH UHTEPEC U pas3peniaTth KOHDIUK-
ThI.

METAIIPEAMETHBIE PE3VYJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOSHUS ydeOHOro mpeamera «buoxorus»
eKaOYAOM: 3HAYMMBIE AT (HOPMHUPOBAHHMS MHPOBO33PEHUS O0y4aromNXCs
MEXTUCIMIUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHaydHbIe TTOHATHSA, OTpakaro-
e IeIOCTHOCTh HayYHOW KapTHHBI MHpa M CHenu(UKy METOJIOB MTO3HAHUS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, YHEPIHs, SBICHHE, MPO-
iecc, CUCTeMa, Hay4HBIH (aKT, IPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHs, Uccel0BaHne, HaOIIoIeHNe, H3MEPEeHNE, YKCIEPUMEHT | JIp.); YHH-
BepcaJbHbIC y4eOHBIC AEUCTBHS (ITO3HABATENbHBIE, KOMMYHUKAaTHBHEIE, PETY-
JSTHBHEIE), obOecreunBaroniie GopMupoBaHie (QyHKIMOHATFHON TPAMOTHOCTH
1 COIMATLHOW KOMITETEHIIMH O0YYarOIINXCsl; CIOCOOHOCTh 00yJaIONTUXCS HC-
MI0JIb30BaTh OCBOEHHBIE MEXIMCIUIIIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS U



YHUBCPCAJIbHBIC yqe6Hme ﬂeﬁCTBHH B II03HABATCILHOU U COIII/IEU'ILHOﬁ MpaKTu-
K€C.

MeTaHpeﬂMeTHHe pE3yJIbTaTbl OCBOCHUA MNPOrpaMMbl CPEIAHETO 0611161"0
06pa30BaHI/IH JOJDKHBI OTpaKaTh:

OBJ'Ia,Z[eHI/Ie YHUBEPCAJIbHBIMU y‘IC6HLIMI/I IMO3HaBaTEIbHBIMH JeH-
CTBUSIMMU:

1) 6azosvie n02uneckue delicmeus:

CaMOCTOSATENLHO (OPMYJIMPOBATh U aKTyaJM3UPOBaTh NPOOJIEMY, paccCMaTpH-
BaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOSHUU 3HAHWI MPUEMBI JIOTHYECKOT'0 MBIIUICHHS (aHa-
JM3a, CUHTE3a, CPaBHEHMs, KiaccH(pHKalUuK, 000OIIEeHHs), PacKPhIBATH
CMBICT OHMOJIOTHYECKUX MOHATUH (BBIACIATh MX XapaKTEpHBIC MPHU3HAKH,
yCTaHaBJIMBAaTh CBSI3M C IPYTUMH HOHITUIMN);

OIIPENENATh LENH JeATENbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU UX IOCTH-
JKCHUSI, COOTHOCHTH PE3yJIbTaThl JCATEILHOCTH C TIOCTABICHHBIMU LIEJISMUY;

UCIIONIb30BaTh OMOJIOTMYECKUE MOHATHS JUIA 00bsSCHEHHsS (aKTOB M SIBICHUMN
SKUBOH NIPUPOJBL;

CTPOUTDH JIOTHYECKUE PACCYXKICHUS (MHAYKTHBHBIC, AEAYKTHBHbBIC, TI0 aHAJIO-
T'MH), BBIABJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHMS B pACCMaTPHUBAEMBbIX SIB-
JICHUSIX, HPOPMYJIMPOBATH BBIBOJBI U 3aKIIIOUSHHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEJICTBA JUIsl MIPEJCTABICHHS CYILECTBEHHBIX
CBsi3eil M OTHOIICHHH B W3y4aeMbIX OMOJIOIMYECKUX OOBEKTaxX, a TaKKe
MPOTUBOPEYHH Pa3HOTO POJa, BBISBJIECHHBIX B Pa3lIMuHbIX MH(OpMALMOH-
HBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PELIEHHs MPOOJIEMbI ¢ YUETOM aHAIM3a UMEIOLIMXCS Ma-
TepUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JSTEILHOCTh, OLIEHHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLEHUBATh PUCKH TIOCIIEICTBUI JIESITENbHOCTH;

KOODPJIMHUPOBATh U BBIMOJHATH paboTy B YCIOBHUIX PEabHOTO, BUPTYaIbHOTO
¥ KOMOMHHMPOBAHHOTO B3aMMO/ICUCTBHS;

pa3BHBaTh KPEATHBHOE MBIIIUICHHE TIPH PELICHHH )KU3HEHHBIX TIPOOIIEM;

2) bazosvie ucciedosamenbckue Oelicmeust:

BJIaACTh HAaBBIKAMH y‘le6HO-HCCJ’Ie}10BaTeHBCKOﬁ )54 HpOCKTHOﬁ JACATCIBbHOCTH,
HaBBIKAMU Pa3peIIeHus] MpobieM; CIIOCOOHOCTRIO M TOTOBHOCTBIO K CaMo-
CTOATCIIBHOMY IMOHCKY METOJAOB PCIICHUA NMPAKTHYCCKUX 3adad, MPUMEHE-
HUIO PA3JIMYHBIX METO/I0B ITO3HAHUS,

HCIOJIB30BATh PA3JINYHBIC BUABI JCATCIBHOCTH 110 MOJIYYEHUIO HOBOT'O 3HAHUA,
€ro MHTEpIpeTanny, npeoOpa3oBaHUIO W MPUMEHEHUIO B YUEOHBIX CHUTya-
IUSX, B TOM YHCJIE IPU CO3IaHUH yIeOHBIX U COITHAIBHBIX TPOEKTOB;

(hopMHpOBaTh HAYYHBIH THI MBIIUICHUS, BIAJIETh HAYYHOW TEPMHUHOJIOTHEH,



KJIFOUEBBIMH NOHATUSMU U METOJIaMH;

CTaBUTH U (HOPMYIIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JEATENb-
HOCTH U )KM3HEHHBIX CUTYaIHsIX;

BBISBJIATh IPUYUHHO-CJICACTBEHHBIE CBSI3U U AKTYaJIM3UPOBATh 3a/1ady, BbLABU-
raTh TUNOTE3y € pelleHHs, HaXOAUTh apryMEHTHI AJIs JOKa3aTeNIbCTBA CBO-
UX YTBEP)KICHUH, 3ajaBaTh MapaMeTPphl U KPUTEPUH PELLICHHUS;

aHAJM3UPOBATh MOJIyUYEHHBIE B XOJI€ PELICHMS 3aJadll Pe3yNbTaTbl, KPUTHYE-
CKU OLIEHMBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPHOOPETEHHBII OIIBIT;

OCYIIECTBIISITH 1I€IEHANPABIICHHBII TOKCK MEpeHOca CPECTB U CIIOCOOOB AeH-
CTBHS B ITPO(ECCHOHAIBHYIO CPEay;

YMETh MIEPEHOCUTh 3HAHUS B [TO3HABATENBHYIO M MPAKTUYECKYIO O0IaCTH JKH3-
HeJlesATeNbHOCTH;

yMeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJEH, MpeUlaraTb OpPUIHHAJbHBIE IMOIXOABI U pEIICHUS,;
CTaBUTH NPOOJIEMBI U 3aJ1a4H, AOIYCKAIOUINE aJbTEPHATHBHBIC PELICHUS;

3) Oeiicmeus no pabome ¢ ungopmayueti:

OpPUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(MOpMaLuH (TeKcTe y4eGHOTOo
NocoOusl, HayYHO-NOIMYJSIPHON JIUTEpaType, OMOJOTMYECKUX CIIOBAPSX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTEepHETE), aHaIU3HPO-
BaTh MH(GOPMAIMIO PA3IMYHBIX BUIOB U (POPM NPEICTABICHUS, KPUTHUECKH
OIIEHUBATh €€ TOCTOBEPHOCTH U HETIPOTUBOPEUUBOCTE;

(GbopMyIHpOBaTh 3ampochl U IPUMEHSTh Pa3IMYHbIE METOJbI IPU IOUCKE U
oTOOpe OMOSIOTHYECKOW HWH(pOPMAIUU, HEOOXOTUMON IS BBIMTOJHCHHUS
y4eOHBIX 3a/1a4;

pUOOpETaTh OMBIT UCMOIb30BaHHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEX-
HOJIOTHH, COBEPIIEHCTBOBATh KYJIBTYPY aKTHBHOTO HCIIOJIB30BaHUS Pa3iIny-
HBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTHMANBHYIO (hOPMY NpeEICTaBICHUs OUOIOTHYE-
ckoil mHpopMalmu (cxembl, TpaduKH, TUArpaMMBbl, TaOJIHIbL, PUCYHKH U
Ap.);

HCTIOJIb30BaTh HAyYHBIN SI3BIK B Ka9ECTBE CPE/ICTBA MpH pabdoTte ¢ Omomornde-
cKoil mH(pOpMaIHeil: MPUMEHATh XUMHUUECKHe, (pru3ndeckue u MaTemarnyie-
CKHE 3HAK{ W CHUMBOIIBI, (hopMyiiel, abOpeBHaTypy, HOMEHKIATYPY, HUCIIOIb-
30BaTh M MPeoOpa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISIIHO-
CTH;

BJIaJIeTh HaBbIKAMH PACIO3HABAHMS M 3aIUThl MHGOPMAaNKMK, WHPOPMAIIMOH-
HOW 06€30IaCHOCTH JIMYHOCTH.

OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU Z[efICTBHHMHZ



1) obwenue:

OCYIIECTBIIATh KOMMYHHUKAIIMK BO BCEX Cepax KU3HU, aKTHBHO y4aCTBOBATH
B IMAJIOTE WIIM JUCKYCCHH IO CYIIECTBY 00CYXkIaeMOi TeMBI (YMEHHUE 3a/1a-
BaTh BOIPOCHI, BHICKA3bIBATh CYKICHHS OTHOCHTENILHO BBHIMTOJHEHUS MPE-
JaraeMoM 3aauu, YYUTHIBATH MHTEPECH U COTIACOBAHHOCTH MO3ZULIUNA JIpY-
I'MX YYaCTHMKOB JHAIOTa WM JUCKYCCUH);

pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHHs, TIOHUMATh 3HAYEHUE COIHU-
AIIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH()JIMKTHBIX CHUTYaIMi;
YMETH CMATYATh KOHMIUKTHI U BECTH EPETOBOPHI;

BJIAJIETh PA3IMUHBIMU CIOCOOAaMH OOIIEHHA M B3aUMOIECHCTBHS; MOHHMATH
HaMEpEHHs APYTUX JIIOJCH, TPOABIATh YBAKUTEIBHOE OTHOLICHHE K COOe-
CEJIHUKY M B KOPPEKTHOM (hopMe (hOPMYITUPOBATH CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJL30BAHUEM S3bI-
KOBBIX CPEJICTB;

2) cosmecmuas 0esmenbHOCHb!

IIOHUMAaTh M MCHOJIb30BaTh IMPEUMYIIECTBA KOMAaHJIHONM M WHIWBUAYaJIbHOU
paOOThI MPH pPEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXO-
JUMOCTh MPUMCHCHHUS TPYIIOBBIX (OPM B3aUMOJICHCTBHUS NPH PEIICHUU
yueOHOM 3a1a4u;

BBHIOMPATh TEMATHKY W METOJbI COBMECTHBIX ACHCTBUH ¢ y4&ToM 0OUIUX
WHTEPECOB U BO3MOXHOCTEN Ka)KJI0T0 YjeHa KOJUJIEKTHBA;

MPUHUMATD 1I€JIM COBMECTHOU JEeSATENbHOCTH, OPraHU30BbIBATh U KOOPJUHU-
poBaTh JEUCTBUA MO €€ NOCTHUKEHUIO: COCTaBJIATH IUIAH JNEHUCTBUM, pac-
MPEeAeNATh POJIU C YYETOM MHEHUH YYaCTHUKOB, 00CYXJaTh pe3yJbTaTh
COBMECTHOH paboTHI;

OIIEHMBATh KaYECTBO CBOETO BKJIQ/Ia M KAKJOTO yYaCTHHKA KOMaHJIbl B 00Ut
pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

Npejyiaratb HOBBIE MPOEKTHI, OLEHHUBATh MJEU C MO3UIMU HOBU3HBI, OPUTHU-
HaJIbHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETHMYECKOE MOBEJEHUE B Pa3IMYHBIX CUTYya-
IUSX, TTPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHUE, ObITh MHUITMATHUBHBIM.

OBJ'Ia,Z[eHI/Ie YHHUBCPCAJIbHBIMU PETYJIATUBHBIMUA ,Z[efICTBPIHMI/IZ

1) camoopeanuzayus:

HUCIIOJIB30BATh 6I/IOJ'IOFI/I‘[€CKI/IG 3HAHUSA IJI1 BBISIBIICHUS HpO6HeM " UX pCIICHUA
B )KU3BHCHHBIX U y‘Ie6HLIX CUTyalluiaXx;

BI)I6I/IpaTB Ha OCHOBE 6I/IOJ'IOFI/I‘-IGCKI/IX 3HAHUHN LCJIEBBIE U CMBICIIOBBIC YyCTa-
HOBKH B CBOUX HeﬁCTBHf{X 1 IOCTYIIKax 1o OTHOWICHUIO K JKUBOM Ipupoac,
CBOEMY 3/I0POBBIO H 3/I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBISITh TO3HABATENILHYIO JESTEIbHOCTD, BBISBIISATH
MpoOJIEMBI, CTaBUTh U (OPMYJIUPOBAThH COOCTBEHHBIC 3aa4M B 00pa3oBa-



TEJBbHOM JAEATENbHOCTU U XKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIHO COCTaBJIATh IUIaH PEICHUS IPOOJIEMBI ¢ YIETOM UMEIOIIUXCS
peCcypcoB, COOCTBEHHBIX BOBMOXKHOCTEH U TPEAMOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsaTh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIH;

Jie7IaTh OCO3HAHHBIA BEIOOP, apryMEeHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLICHMBATh PUOOPETEHHBIH OIBIT;

€HocoOCTBOBaTh ()OPMUPOBAHHIO M TPOSBICHUIO MIUPOKOH SPYIULIMU B pas-
HBIX 00JACTSIX 3HAHMH, MOCTOSIHHO IIOBBHINIATH CBOW 00pa3oBaTENbHBIA H
KyJbTYPHBII YPOBEHb;

2) camokoHmponv:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YyJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEILHOM PE(ICKCUH KaK OCO3HAHUS COBEPIIACMbIX
JIEACTBUI U MBICTUTEIbHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMI; HC-
MOJIb30BaTh MPUEMBI pe(UICKCHHU IS OIICHKU CHTYallld, BHIOOpa BEPHOIO
pelieHus;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKE-
HUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX NPU aHAIU3€ PE3yJIbTaTOB JAESATEb-
HOCTH;

3) npunsmue cebsn u opyaux:

MIPUHUMATH CeOs1, MIOHMMasi CBOU HEJJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI X apTYMEHTHI IPYTUX NPU aHAIN3E PE3yJIbTATOB JACSTEIIb-
HOCTH;

NPU3HABATh CBOE MPABO M MPABO JAPYTrUX Ha OLINOKH;

pa3BUBaTh CIIOCOOHOCTH IOHMMATH MHP C TTO3HIIMHU IPYTOTO YeIOBEKa.

NNPEAMETHBIE PE3VYJIbTATHI

[IpeaMeTHbIe pE3yNIbTaThl OCBOCHHUSI COJAEPIKAHUS Y4eOHOro IpeaMeTa
«buonorus» Ha yriyOI€HHOM ypOBHE OPHEHTHPOBAHBI Ha 0OECHeueHHe Mpo-
¢uapHOTO OOyUYEHHUsI CTApIICKIACCHUKOB Ouosornu. OHM BKIIIOYAIOT: CHEIH-
¢udeckre s OMOJIOTHH HAay4yHBIE 3HAHHS, YMEHHS H CIIOCOOBI AEHCTBHIH IO
OCBOCHHIO, HHTEPIIPETAIIMHA W TIPE0Opa30BaHUIO 3HAHUMN, BUIBI JEATEIHHOCTH
0 TOJIYYCHHIO HOBBIX 3HAHUM W UX NMPUMCHCHHUIO B PA3JIMYHBIX yqe6HHx,
a TaK)KE€ B PCAJIBHBIX JKU3HCHHBIX CUTyallUAX. Hpe}lMeTHLIe pe3yabTaThl IPEI-
CTaBJICHBI 110 T'OJaM U3YUYCHUS.



10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHMs yueOHoro mnpeamera «buomorus»
JIOJDKHBI OTPaXaTh:

1) chopMupOBaHHOCTH 3HAHUI O MECTE W POJM OHOJIOTHH B CHCTEME ecTe-
CTBEHHBIX HayK, B ()OPMHUPOBAHUM €CTECTBEHHO-HAy4YHOW KapTHHBI MHpA,
B IIO3HAHWM 3aKOHOB INPUPOJBI M PELIEHUH HPOOJIeM PalOHAJIBHOTO TPHPO-
JIOTIOJIb30BAHUS, O BKJIAJle POCCHHCKHX M 3apyOC)KHBIX YYEHBIX B pa3BUTHE
OMOJIOTHH,;

2) BlIaficHHE CUCTEMOIl OMOJIOTMYECKHUX 3HAHMM, KOTOpas BKIFOYAET: OC-
HOBOIIOJIAraloyue OWOJOrMYeCKHe TEPMHUHBI U MOHATHS (XKU3HB, KIIETKA,
opraHusM, MeTaboiH3M, rOMeocTas, CaMOpEeryJslHs, CaMOBOCIpPOHU3BEIE-
HUE, HACJIEICTBEHHOCTh, N3BMEHYHBOCTb, POCT M Pa3BUTHE); ONOJIIOTUYECKUE
teopun (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa; xpo-
MOCOMHasi TeopHs HacieicTBeHHOCTH T. Moprana); yuenus (H. 1. Basu-
JI0Ba — O I[EHTpaxX MHOroo0pa3us M MPOUCXOXKICHHUS KYJIbTYpHBIX pacTe-
HUI1); 3aKOHBI (€AMHOOOpa3Hs MOTOMKOB MEPBOrO MOKOJEHHS, paclleruie-
HHUS, YUCTOTHI ramMeT, He3aBUCUMOTO HaclieqoBanus ['. Menpaens; romono-
THYECKUX pANOB B HacieACTBeHHOH n3meHunBocTu H.M. BaBunosa); npus-
LHUIIBI (KOMIUIEMEHTapHOCTH);

3) BimaseHHEe OCHOBHBIMHM METOJaMM HAy4YHOT'O IO3HAHHUSA, HCIIONB3YEMBIX
B OMOJIOTHYECKUX HCCJIEJOBAaHUAX JKUBBIX OOBEKTOB (ONHCAHUE, M3MEpEHHE,
HaOJII0IeHUE, SKCTIEPUMEHT);

4) yMeHHe BBIACTATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKapH-
OT U DYKapHOT; OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE
Oaktepuii, rpu0OOB, PACTEHU, XMBOTHBIX M YEJIOBEKA; CTPOCHUS OPraHOB
U CHUCTEM OpraHOB PACTEHHH, *XKMBOTHBIX, YEJIOBEKAa; IPOIECCOB >KHU3HEAEes-
TENbHOCTH, MPOTEKAIOIINX B OPraHM3Max PAcTEHHUH, *KMBOTHBIX H YEJIOBEKa,
OMOJIOrMYeCcKUX TMpOLEeccoB: oOMeHa BellecTB (MeTaboiu3M), MpeBpalieHUs
SHEPruH, OPOKEHHs, aBTOTPO(HOTO U reTepoTpOHOro TUIIOB MUTAHMS, POTO-
CHHTE3a M XeMOCHHTE3a, MUTO3a, Meii03a, raMeToreHe3a, 3MOpruorenesa, mocT-
SMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHS, HHAUBUIYAIBHOTO PAa3BUTHS Opra-
HU3Ma (OHTOTEHEe3a), B3aMMOJCHCTBUS TE€HOB, TETEPO3MCA; HMCKYCCTBEHHOTO
oTbopa;

5) yMeHHEe yCTaHAaBIMBATH B3aMMOCBSI3M MEXy OPraHOMIAMH KIETKH U HX
(yHKIHAMH, CTPOCHHEM KJIETOK Pa3sHBIX TKaHEH M MX QYHKUIUSAME; MEXIY Op-
raHaM¥ ¥ CHCTEMaMH{ OPTaHOB y PacTEHUIl, )KUBOTHBIX U YeIOBEKa U MX (QyHK-
LUSME; MEX]Ty CHCTEMaMH OpTaHOB M UX (DYHKIMSIMH, MEXAY dTaraMu oOMeHa
BEIIECTB; dTallaM{ KJIETOYHOTO ITMKJIA W XU3HEHHBIX LUKJIOB OPTraHW3MOB;
JTanamMu 3MOPHOHATIBHOTO PA3BHUTHS, TEHOTHUIOM U (EHOTHIIOM, (PEHOTHIIOM
1 (hakTopaMu Cpellbl OOUTAHUS;

6) yMeHUe BBIABIATh OTIIMIUTEIBHBIC IPU3HAKH J)KUBBIX CHCTEM, B TOM UHC-
JIe PaCTCHUMH, )KUBOTHBIX M YEIOBEKA;

7) yMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OMOJIOTHIECKYIO



TEPMUHOJIOTHIO U CUMBOJIUKY [UIsl JOKa3aTelIbCTBAa POJCTBA OPraHU3MOB pas-
HBIX CUCTEMaTHUYECKUX TPy,

8) yMeHuwe pemare OHOJIOTHYECKHME 3aJaud; BBIABIATH IPUYNHHO-
CJIC/ICTBEHHBIE CBSI3U MEXAY HCCIECTYyeMbIMH OMOJIOTHYECKHMH IPOLECCaMH
U SIBICHUSMHY; JeJaTh BBIBOJIBI M IPOrHO3bI Ha OCHOBAaHMM MOIYYEHHBIX pe-
3yJbTaTOB;

9) yMeHHe BBINOJIHATE Ja00paTOPHBIE U NIPaKTHYECKUE paboThl, COOJIIONATD
npaBuiia pu pabore ¢ y4eOHBIM U Ja00paTOPHBIM 000pYJOBaHHEM;

10) ymeHue BBIABUTaTb TUIOTE3BI, MPOBEPSTh UX SKCIEPHUMEHTAIbHBIMU
cpeactBaMu, (GOPMYIUPYs LI€TIb MCCICAOBAHMUS, aHAJIM3UPOBAThH MOJYYECHHbIE
pe3yIabTaThl U J1e1aTh BBIBOJIBL,

11) ymeHue yyacTBOBaTh B y4eOHO-MCCIIEOBATEIBLCKOW padoTe 1Mo Ouoso-
T'MH, 9KOJIOTMU WM MEIUIMHE, NPOBOIUMOI Ha 0a3e LIKOJBHBIX HAYYHBIX 00-
LIECTB, W MyOJIMYHO MPEICTABITH NONIYyYEHHBIE Pe3yIbTaThl Ha YYEHUUECKHX
KOH(EpeHIHUSX;

12) ymeHue OLEHMBAaTh THYECKHE ACHEKTHl COBPEMEHHBIX HCCIICIOBAaHHM
B 001aCTH OHMOJIOTHH W METUIMHBI (KIIOHUPOBAaHUE, MCKYCCTBEHHOE OILIOJIO-
TBOpPEHHE, HApaBIEHHOE M3MEHEHHE TeHOMa U CO3JlaHHe TPAHCTEHHBIX Opra-
HU3MOB);

13) yMeHHE OCYIICCTBIATH OCO3HAHHBIA BHIOOp Oymyinei mpodeccuo-
HaJIbHOM JEeSATEIbHOCTH B 00JIaCTH OHMOJIOTHH, MEIUIIMHBI, OHOTEXHOJIOTHH,
BETEPUHAPHUHU, CEJIBCKOTO XO3SMCTBA, MUINEBOH MPOMBIIUIEHHOCTH; yIiIy0-
JISITh TO3HABATENbHBII WHTEpEC, HANpaBJIEHHBIH Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYOIEH NMpodeccHur U MPOJODKEHHE OHUOJIOTHYECKOro 00pa3o-
BaHHUsl B YUPEKACHHUSAX CPEIHEro npodeccrnoHalbHOrO U BBICIIEro 00paso-
BaHMUS.

11 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHHUs y4deOHOro mpenmera «buomorus»
JIOJKHBI OTPaXKaTh:

1) chopMupOBaHHOCTH 3HAHUI O MECTE M POJIM OHOJIOTHH B CHCTEME ecTe-
CTBEHHBIX HayK, B (POPMHUPOBAHHU COBPEMEHHOW E€CTECTBEHHO-HAYYHOM Kap-
TUHBI MHpPA, B IIO3HAHUW 3aKOHOB IMPUPOABI U PCIICHUU IKOJIOTHYCCKUX IIPO-
0JIeM 4YelIOBEeYeCTBa, a TAKXKE B PELICHHH BOMPOCOB PALMOHAIBHOTO IPUPOIO0-
MIOJIF30BAHMS; U B OPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHHS K TIPHPOJE, 00-
IIECTBY, YEJOBEKY; O BKJIAZE POCCHHUCKHX M 3apyOeKHBIX YYEHBIX-OHOIIOTOB
B pa3BUTHE OMOJIOTHH;

2) yMEHHE BIAJeTh CHCTEMOM OMOJOTMYECKMX 3HAHUM, KOTOpas BKIIOYACT
OIIPEACIICHNA W IMMOHUMAHWE CYHIHOCTH OCHOBOIIOJAraroIux OHMOJIOTHYECKUX
TEPMUHOB W MOHATHH (BHUI, 3KocucTeMa, Omocdepa); OHOIOTHYECKHE TEOpUH
(aBomonionHast Teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHS 3BOJIOIHH); yde-
Hus (A. H. Ce-BeprioBa — 0 MyTsIX B HaIlpaBJIeHUAxX dBotonun, B. 1. BepHan-
cKkoro — o Ouo-cdepe); 3akoHbl (TeHeTHdeckoro paBHoBecust Jk. Xapau u B.



Baiin-6epra; 3apoapimieBoro cxoncrsa K. M. Boapa); npaBuna (Munumyma HO.
JIubuxa, >KOJIOTMYECKON NMUpaMHIBl SHEPTUH); TUIOTE3bl (THUIOTE3a «MHUpa
PHK» V. I'un6epra);

3) ymMeHue BJIaJeTh OCHOBHBIMH METOJaMU HAyYHOTO ITO3HAHUS, MCIIOIb3Y-
€MbIMH B OMOJIOTHYECKHX HCCIIEIOBAHUAX JKHBBIX OOBEKTOB M 9KOCHUCTEM
(onmcanue, u3MepeHue, HaOIIOeHNE, SKCIEPHMEHT); CIIOCOOaMU BBISBICHHS
U OLICHKU aHTPOIIOT€HHBIX HU3MEHEHUI B IPUPO/IE;

4) yMmMeHHE BBLIENATH CYLIECTBEHHBIE NPH3HAKU: BHJOB, OHOTEOIEHO30B,
9KOCUCTEM M OMochepsl; CTaOMIM3UPYIOLIETO, ABWKYIIETO W Pa3pbIBAIOIIEIO
€CTECTBEHHOT0 0TOOpa; aJUIONaTPUYECKOT0 M CHUMIIATPUYECKOTO BHA000pa3o-
BaHMsI; BIUSHMS JBIOKYIIMX CHJI 3BOJIIOIMM Ha T€HO(MOHJ MOMYJISLUM; MPH-
CHOCOOJICHHOCTH OPraHU3MOB K Cpeie OOMTaHMs, YepeloBaHHUs HAIpaBICHUN
9BOJIIOINH; KPYTOBOPOTA BEIIECTB U ITOTOKA SHEPTHH B IKOCUCTEMAX;

5) yMeHHMEe YyCTaHaBIHMBATh B3aMMOCBA3M MEXIY IPOLIECCAMH HBOJIOIUH;
JBIDKYIIMMH CHJIaMH aHTPOIOTeHe3a; KOMIIOHEHTaMHU Pa3IMYHbIX IKOCHUCTEM
U MPUCTIOCOOJICHUSIMU K HUM OPTaHH3MOB;

6) yMEHHUE BBISBIATH OTIMYHUTEIILHBIC NPU3HAKH JKUBBIX CHCTEM; MPHUCIO-
COOJICHHOCTh BUOB K Cpelic OOUTaHUs; aOMOTUICCKUX U OMOTUYCCKUX KOMITO-
HEHTOB 3KOCHCTEM; B3aMMOCBS3€l OpraHU3MOB B COOOIIECTBaX; aHTPOIIOICH-
HBIX U3MEHEHUN B IKOCUCTEMAX CBOEH MECTHOCTH;

7) yMEHHUE HCIIOJb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOIHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JUIS JI0OKa3aTeJIbCTBAa POJCTBA OPraHU3MOB pas-
HBIX CHCTEMATHYECKHX TPYIII; B3aMMOCBSI3U OPTaHM3MOB W CPeIbl OOMTAHUS;
€IMHCTBA YEJIOBEUECKUX pac; HEOOXOAMMOCTH COXPaHEHHs MHOTo00pa3us
BHJIOB M 9KOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHHS IPUPOJIBI M YEIOBEUECTBA;

8) ymenume pemarh OHOJOTUYECKHE 3aJayd; BBISBIATh MPUIHUHHO-
CJIEJICTBEHHBIE CBSI3M MEXIy HCCIEAYeMBIMH OHMOJIOTHYECKHMH IPOIECCaMHU
W SIBICHUSIMM; JIeJIaTh BBIBOJBI M IIPOIHO3bI Ha OCHOBAHWH MOJYYEHHBIX pe-
3yJIbTaTOB;

9) yMeHure BBINIOJHATD JIAOOpATOPHBIC M MPAKTUYECKUE PAOO0ThI, COOIIOIATh
npaBuiia pu padore ¢ y4eOHbIM U T1a00paTOPHBIM 000PYJOBaHHEM;

10) ymMeHMe BBIIBUTaTh THMIIOTE3bI, MIPOBEPITh MX SKCHEPHUMEHTAIbHBIMU
cpeacTBaMu, (popMynmupys Ledb MCCIICHOBAHUS, aHAJIHM3UPOBATH HOIYYCHHBIE
Pe3yNbTaThl U eJIaTh BHIBOIbI;

11) ymenme y4acTBOBaTh B y4€OHO-HCCIIEJOBATEILCKON paboTe O OHOI0-
T'MH, KOJIOTHH WM MEIUIIMHE, NPOBOJUMOM Ha 0a3e LIKOJBHBIX HAYYHBIX 00-
LIECTB, U MyOJIMYHO NPEICTABIATH MONYyYCHHBIE PE3yJIbTaThl HA YYEHUYECKHX
KOH(EpEeHIINSAX;

12) ymeHHe OLIEHHBATh THIOTE3BI U TEOPHU O MIPOUCXOXKACHUH JKHU3HH, Ue-
JIOBEKA M YEJIIOBEUECKMX Pac; O MPUUYHHAX, MOCIEACTBHAX M cllocobax MmpenoT-
BpaIieHus rI00aTbLHBIX U3MEHEHUH B Ono-cdepe;

13) yMeHue oCyIIeCTBIIAT, OCO3HAHHBIN BRIOOp Oymymied mpodeccnoHab-
HOW JEATENbHOCTH B 00JIACTH OWMOJIOTHMH, 3KOJIOTHH, IIPHUPOAONOIb30BAHM,
MEIUIVHBI, OHOTEXHOJIOTHH, IICHXOJOTUH, BETCPHHAPHH, CEIBCKOTO XO3SH-



CTBa, MUILIEBOM MNPOMBIIUICHHOCTH; YIJIYOJSTh II03HAaBaTEIbHBIH WHTEpEC,
HanpaBJCHHBII Ha OCO3HaHHBIH BBIOOP COOTBETCTBYIOIEH Tpodeccuu
U MPOJIOJDKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B YUPEXKICHUSIX CPEIHEro
poQeCCHOHANBLHOTO U BBICIIETO 00Pa30BaHMUSI.

COJAEP)KAHUE YYEBHOI'O IPEJIMETA «bUOJIOI'US1»

10 KJIACC
102 9, u3 HUX 1 94 — pe3epBHOE BpeMs

Tema 1. buosiorus kak Hayka (1 1)

CoBpeMeHHass OMONIOTHS — KOMIUICKCHas Hayka. Kparkas mcropus pa3Bu-
THs Omonornu. bronorndeckne Haykdu W m3ydaemble MU pobiembl. DyHa-
MEHTaJbHbIC, IPUKIIAIHBIC 1 TIONCKOBBIC HAYYHBIC UCCIICIOBAHMS B OMOIOTHH.

3HaveHre OMoyorry B (QOPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-HAYYHOMH
kaptuael mupa. [Ipodeccun, cBs3aHHBIE C OMoNoOrHel. 3HaueHHWE OWOIOTHH
B IIPAKTHYECKOH AEATEIbHOCTH YeJIOBEKA: MEIHITIHE, CEITbCKOM XO3sHCTBE, TPo-
MBIIUICHHOCTH, OXpaHe TIPUPOIHL.

JdeMoHcTpauun

Hoprperer: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. JlapsuH,
V. T'apseit, I'. Mennens, B. . Bepuanckuii, U. I1. I1aBnos, Y. 1. Meunukos,
H. U. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpux, 1. K.
benses.

Tabamer u cxemer: «CBsi3p OHONOTHH € APYTUMH Haykamm», «Cucrema
OHMOIIOTHYECKUX HAYKY.

Tema 2. JKuBble cucTeMbl U UX U3yyeHue (2 4)

JKuBble cucTeMBI Kak mpeaMeT m3ydeHus: Omosoruu. CBONCTBA JKUBBIX CH-
CTeM: €IWHCTBO XUMHYECKOTO COCTaBa, TUCKPETHOCTHh U IIEJIOCTHOCTb, CIIOXK-
HOCTB | YIIOPSJOYCHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTAHHM3AIIHS, CaMO-
BOCIIPOU3BENIEHUE, PA3IPAKUMOCTb, U3MEHYUBOCTD, POCT U pa3BUTHE.

YPOBHU OpraHu3aliy *KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KIIE€TOUHBIH, TKaHE-
BEIif, OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BHIOBO, SKOCHCTEMHBIH (OHMOT€OIeHO-
TH4eckuit), onochepusriit. [Ipomeccs, mpoUCXOAAIIUe B KUBBIX cucTeMax. Oc-
HOBHBIC TpPH3HAKU JXKUBOro. JKW3Hb Kak (opMa CyINICCTBOBAaHHS MATCPHH.
Hayxkwu, u3yuaroniue xvuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alUH.

W3ydenue xuBBIX cucTeM. MeTopl OHonormdeckoii Hayku. HaOmoneHue,
HU3MEpEeHHUe, SKCIEPUMEHT, CUCTeMAaTu3alus, MetaaHanus. [lonarue o 3aBUCH-
MOH U He3aBucuMo nepemeHHOU. [TnanupoBanue skciepumenTta. [loctaHoBka
1 mpoBepka rumo-te3. Hynepas rumotesa. [loHsTne BBIOOPKH H €€ HOCTOBEp-
HOCcTh. Pa30Opoc B Ouonornyeckux naHHbIX. OLEHKA TOCTOBEPHOCTH MOTYYCH-
HBIX pe3yJbTaToB. [IpUYMHBI UCKaXEHUS PE3yNbTaToOB dKcnepumMeHTa. [loHs-



THE CTAaTUCTUYECKOr0 TECTa.

TaOmuiier v cxembr: «OCHOBHBIC MPU3HAKK KHU3HWY, «BHONOrHYeckne cucre-
MbI», «CBONCTBA JKUBOW MaTepun», «YPOBHU OPraHU3ALUU KUBOU TPUPOABLY,
«CTpoeHue )XKUBOTHOH KIeTKn», « [KaHU )KUBOTHBIX», «CHUCTEMBI OPTraHOB YeJI0-
BEUECKOT0 Oopranmmay, «buoreorienos», «bruochepay, «MeToabl H3yUCHHS KH-
BOH IIPUPOJBIY.

OoGopyioBanue: 1abopaTopHOe 000pYIOBaHUE Ui MPOBEICHHUS HaOIrOMIe-
HUW, U3MEPEHUH, SKCIIEPUMEHTOB.

JlaGopaTopHble U NpaKTHYecKHe PadoThI

[Mpaktuuyeckas paboTalNel «/cmonp30BaHHE PA3UYHBIX METOJIOB
MIPU U3YUYEHHUH KUBBIX CUCTEM).

Tema 3. buosiorus kjierku (2 4)

Kietka — cTpyKTypHO-(QpyHKIMOHANBHAS €QMHUNA XHBOTO. McTopusi oT-
kpbiTust kinetku. PaGoter P. I'yka, A. JleBenryka. Kmerounas teopust (T.
[IBann, M. llneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHSI COBPEMEHHON Kile-
TOYHOU Teopuu.

Mertoapl MOJIEKYJISAPHOM M KJIETOYHOW OMOJIOTHMH: MHKPOCKOIIHSI, XpOMaTO-
rpadusi, snekTpodope3, METOJ MEUCHBIX aTOMOB, AupdepeHnuanbHoe IeH-
TpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue (uKcupo8anHuix Kie-
moK. DJIEKTPOHHAsT MHUKpocKomust. Konghokanonas muxpockonus. Bumanvnoe
(npusrcusnennoe) uzyuenue Kiemox.*>

JdeMoHCcTpauuu

Hoptperst: P. I'yk, A. JleBenryk, T. IlIsann, M. Illneiinen,

P. Bupxos, K. M. Bap.

Tabauier ¥ cxemel: «CBETOBOII MUKPOCKOID», «DJIEKTPOHHBIH MHUKPOCKOII,
«VcTopust pa3sBUTHSA METOI0B MUKPOCKOITHID.

OO6opy/ioBaHME: CBETOBOM MHKPOCKOII; MHKPOIIPENapaThl PaCTUTENIBHBIX,
KMBOTHBIX U OaKTEPHUAIBHBIX KIIETOK.

JlabopaTopHble H MpaKTHYecKHe padoThl

IIpaktuueckasa pabGotalNe2 «/3yyeHne MeToq0B KIETOYHON OHO-
qoruu (xpomarorpadus, snekrpodopes, auddepeHInaabHoe HEHTPUPYTHPO-
Banwue, [TLIP)».

Tema 4. Xumuueckasi opranusanus kiaerku (10 v)

XUMUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMHKPOJIEMEHTHI.
Boma m e€ posp Kak pacTBOPHTENS, peareHTa, y4acTHe B CTPYKTYPHPOBAaHHUH
KJIETKH, TEIUIOPerysIIuu. MUHepanbHbIe BEIIeCTBAa KIIETKH, MX OHOIOTHYe-
cKas poJib. PoJIb KaTHOHOB M aHHMOHOB B KJIETKE.

Opraandeckue BeniecTBa KiIeTkH. brnonornueckne monumepsl. benku. Amu-
HOKHCJIOTHBIN cocTaB 6enmkoB. CTpyKTypsl OeiakoBoil mMonekyinsl. IlepBudnas

S* CozepKaHue NpOrpaMMbl, BEIICICHHOE KypPCHBOM, He BXOJUT B PoBepKy Locymap-
CcTBEeHHOM uTOroBoit arrecraunu (I'MA).



CTpyKTypa Oenka, menTuaHas CBsA3b. BTopuuHas, TpeTH4Hasi, YETBEPTUYHAs
cTpykTypbl. Jlenarypanus. CsoiictBa OenkoB. Knaccudukanus Oenkos. buo-
sorndeckue QyHKIUH OenKoB. [Ipuonul.

VYraesoasl. MoHocaxapunsl, JUcaxapubl, OJIUTOCaXapHUbl
u nonucaxapuapl. OOmMMN TaH CTPOeHMsT W (PU3MKO-XMMHUYECKHE CBOMCTBa
yriieBoJoB. bronornyeckue QyHKIMH yrieBOAOB.

Jlummunel. 'mapodunsHO-rnpodoOHbIe cBolicTBa. Knaccudukarus iumu-
noB. Tpurmuuepunsi, ¢ochoaunuasl, BOCKH, CTepouAabl. buosormyeckne
¢byHkmy aumunoB. OOLMe CBOWCTBa OMOJIOTHYECKUX MEMOpaH — TEeKy4ecTh,
CHOCOOHOCTH K CaM03aMBIKaHUIO, TI0JTyITPOHULIAEMOCTb.

Hyxneunossle kucnotsl. JJHK u PHK. CrtpoeHue HyKIEHMHOBBIX KHCIOT.
Hykneoruapl. Ilpuniun komruiementapaocty. [lpasuno Yapradpda. Ctpykry-
pa JJHK — npoitnas cnimpans. MecToHaxoXJeHUe H OHoIornyeckue QyHKIUN
JHK. Buast PHK. ®ynxnun PHK B knetke.

Crpoenne mousekynbsl AT®. Makpospruueckue cBsizu B MoJekysne ATO.
buonornueckue Gpynkimun AT®. BocctaHOBICHHBIE NMEPEHOCYMKH, UX (YHK-
WU B KIeTKe. /[pyeue wykaeosuompugpocgpamer (HT®). CexkBeHHpOBAHHE
JHK. Memoou: 2enomuxu, mpanckpunmomux, npomeomMuKu.

CrpykTypHast OHOJIOTHSA: OMOXUMHUYCCKUE U OMOPU3UUCCKUE HCCIICIOBAHUS
cocTaBa U NMPOCTPAHCTBEHHOW CTPYKTYphl OuoMoiekyn. Mooeruposanue
cmpyKmypul U QYHKYUtl OUOMONEKYN U UX Komniekcos. Komnviomepnwiti Ou-
3QUH U OP2AHUYECKUL CUHME3 OUOMONIEKY U UX HENPUPOOHBIX AHANO206.

JdeMoHCcTpauuu

Hoptpertst: JI. [Tomunr, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[lnarpammer: «Pacnpenenenne XUMHYECKUX IJIEMEHTOB B HE)KHUBOHM MPHUPO-
ne», «Pacnpenenenue XUMUYECKUX JIEMEHTOB B AKUBOW TPUPOJE».

Tabauue! u cxembr: «llepuoauueckasi TabIMIA XUMHUYECKUX IIIEMEHTOBY,
«CTpoeHne MOJIeKyJBI BOJb», «BemecTBa B cocTaBe Opranu3MoBy, «Ctpoe-
HHUE MOJIEKYJIBI 6enka», «CTpyKTypbl 0enKoBOH MOJEeKyIbDy, «CTpoeHne Mo-
JIEKYJ yTIeBoJ0B», «CTpoeHNnEe MOJEeKy TUNUA0B», «HyknenHoBsle KHUCTO-
TbI», «CTpoeHne MosieKynbl ATD.

O06opynoBaHKe: XUMUYECKas TIOCYAa U 000pyAOBaHHE.

JlabopaTopHble U MpaKTHYecKHe padoThl:

1. TJa6opaTtopuas paboTalNel «O0HapykeHHE OSIKOB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIINI».

2. JJabopaTtopuas paboraNe2 «ccienoBaHue HyKIEHHOBBIX KHC-
JIOT, BBIACTICHHBIX U3 KJIETOK PAa3JIMIHBIX OPTaHU3MOBY.

Tema S. Ctpoenne u pyHKIUH KJIeTKH (8 4)

Tumbel  KIETOK: dyKapuoTHUYECKas u Mpokapuormdeckas. CTpyKTypHO-
(yHKIMOHATIBHBIE 00Pa30BaHMS KISTKH.

CtpoeHne mpoKapuoTHIecKor kieTkn. KinetodHast creHka OakTepwii W ap-
xeil. OcCOOEHHOCTH CTpOeHUS TeTepoTpodHO 1 aBTOTPOGhHON MPOKAPHUOTHY e-



CKHUX KJIETOK. MecTo M poJIb IPOKaproT B OHOLIEHO3aX.

Crpoenue 1 QyHKIIMOHHPOBAHUE dYKapHOTHYECKOH KieTku. [lnazmarnueckas
MeMOpaHa (tuasmaniemma). CTpykTypa Inia3Martu-yec-kod memOpanbl. TpaHc-
TIOPT BELIECTB Yepe3 IUIa3MaTHYecKyro MeMOpaHy: maccuBHbIA (mud¢ysus, o0-
neryénuas qudy3us), aKTUBHBIN (TIEpBUYHBIN W BTOPUYHBIH aKTHBHBIN TpaHC-
nopt). Ilomymponunaemocts MemOpanbl. PaboTa HaTpuii-KaJIIeBOro Hacoca.
DHIIOIMTO3: NMHONUTO3, (harormTo3. Dk301mMTo3. Kierounas crenka. Ctpykrypa
1 QYHKIMH KJIETOYHON CTEHKU PACTEHUH, IPHOOB.

Huronnasma. Iuro3ons. Llutockener. /IBmkenue nutomnasmel. OpraHouab
knetku. OgHOMEMOpaHHBIE OPTaHOMIBI KJIIETKW: JHIOIUIA3MaTHyYecKas CeTbh
(BI1C), ammapar I'osbaKkK, TU30COMBI, UX CTpOeHUE U QyHKIUH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPTaHOUIOB KiIeTKH. CTpOeHNE TPaHyJISIPHOTO PETHKYIIyMa.
Mexanusm nanpasnenus beaxoe ¢ I1C. CunTe3 pacTBOPUMBIX 0enkoB. CHHTE3
KJICTOYHBIX MeMOpaH. ['nmangkuil (arpaHysspHBIH) SHIOMIA3MaTHYECKUNA peTH-
kynyMm. CekperopHast ¢yHKuus anmapara [onbmku. Moouguxayus 6enxos
6 annapame 1 onvoaxcu. Copmuposxa 6enxos ¢ annapame I onvoxcu. TpaHc-
MOPT BEIIECTB B KJIETKE. Bakyonn pacTUTENbHBIX KiIeTOK. KieTouHsIH COK.
Typrop.

ITomyaBTOHOMHBIE OpraHOMBI KJIETKH: MHUTOXOHIpPUH, IUIACTUABI. [Ipouc-
xoocoenue mumoxonopuul u naacmud. Cumbuoeenes (K. C. Mepeoickosckuii, JI1.
Mapeynuc). CtpoeHue U pyHKINU MUTOXOHJPUIA U 1iactul. [lepBuunsie, BTO-
pUYHBIE U CIIOXHBIE IUIACTU/BI (POTOCHHTE3UPYIOMINX IYKapUOT. XJOporuia-
CTBI, XpPOMOILITACTHI, JIEHKOIIIACTHI BBICIIMX PAaCTEHHII.

HememOpannbie opranoupl kietku CtpoeHne u GyHKIMH HEMEeMOpaHHbBIX
OpraHoHJI0B KJIEeTKU. Pubocomsl. Ilpomescymounsie ¢unamenmor. Mukpobu-
JIAMEHTBL. AKmunogvle Muxkpoguiamennol. MpllIeUHbIe KIETKU. AKMuHOGble
KOMNOHEHMbl HembluleuHblx Kiemokx. Mukporpybouku. KieTouHsl mEHTp.
CtpoeHue 1 ABMKEHHE KT'YyTUKOB M peCHUUEK. MUKPOTPYOOUKH LIUTOTLIIA3MBI.
LenTpHois. benxu, accoyuuposannvle c MUKpoguramenmamu
u muxpompyoboukamu. Momopuvie benxu.

SAnpo. Obonouka sAapa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKH, UX CTPOCHHUE
u ¢pyHKIuH. SnepHsiil OenkoBbIif MaTpuke. [IpocTpaHCcTBEHHOE pacmoyioKeHNe
XpOMOCOM B MHTep(ha3zHOM sfpe. Jyxpomamur u cemepoxpomamun. benkn
XpOMaTHHA — TUCTOHBI. J{unamuxa sdepuoi o06onouxku 6 mumose. foephulil
mpaucnopm.

Krnetounsie Brmouernsa. CpaBHUTENNbHAS XapaKTEPUCTHKA KIETOK DyKapHOT
(pacTUTENBEHOMN, )KUBOTHOW, TPHOHOM).

JdeMoHcTpanuun

Hoptpertsr: K. C. MepexkoBckuii, JI. Maprymuc.

Tabamier u cxempl: «CTpoeHHE SyKapHOTHYECKOH KIeTKH», «CTpoeHue
KUBOTHOH KJIETKH», «CTpOeHHe pPacTHTENbHON KIeTKm», «CTpOeHHEe MHTO-
XOHApUW, «Sapoy», «CTpoeHne MPOKapHOTHIECKON KIETKI.

OO6opyoBaHMe: CBETOBOM MHKPOCKON; MHKPOMPENApaThl PAaCTUTEIbHBIX,
XKHMBOTHBIX KJIETOK; MHUKPOIIPENapaTsl 0aKTepHaIbHBIX KIETOK.



JlaGopaTopHble M NpaKkTHYecKHe PadOThI

1. JabopaTtopuas pabGoraNe3 «l3yueHue CTpOeHHsI KJICTOK pas-
JINYHBIX OPTaHU3MOBY.

2. llpaktuueckas padborTaNe3 «l3yueHne CBOWCTB KIIETOYHOM
MeMOpaHbI».

3. Jlabopatopuas paboralNed «MccrenoBaHue IIA3MOIU3a
U JICTUIa3MOJIN3a B PACTUTENBHBIX KIETKAX».

4. Ilpaktunueckas pabdortalNed «/3yueHne NBUKEHUS LUTOIIA3MbI
B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NpeBpallleHNe JHePIruy B KieTke (9 1)

AcCCHUMWISIMS W TUCCUMMIISIIASL — JIBE CTOPOHBI MeTabonusma. Tursl 00-
MEHA BEIIECTB: aBTOTPO(HBIA U reTepoTpodHBIA. YdUacTHEe KHCIOpoaa
B 0OMEHHBIX TIpoleccax. DHEpPreTHueckoe 00eceyeHne KJIeTKU: IpeBpalicHue
AT® B o6MeHHBIX nporieccax. DepMEeHTaTUBHBIA XapaKTep peakiMi KiIeToY-
HOoro merabonnsma. DEpMEHTHI, UX CTPOCHHE, CBOWCTBA U MEXAHHM3M JICH-
ctBus. Kopepmentsl. OTiandus pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTo-
poB. benku-akTHBaTOPHI M OENKU-WHTHOUTOPHL. 3aBUCUMOCTh CKOpOCTH (ep-
MEHTATHUBHBIX PEaKkIHUi OT Pa3IMYHbIX (akTopoB.

IlepBHYHBIN CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTe3. AHOK-
CU2eHHbLI U OKCcUuceHHbll homocunmes y baxmepuii. Ceemocobuparowue nue-
MeHMbl U NUSMEeHMbl PearyuonHozo yenmpa. Poib XJIOpOIIacToB B Ipolecce
¢dorocuntesa. CeroBast u TemHOBast (pazpl. Domoovixanue, Cs., C,. u CAM-
munwvl pomocunmesa. IIponykTHBHOCTh (OTOCHHTE3a. BIMsiHME pa3iIM4HBIX
(bakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaYCHUE (POTOCUHTESA.

XemocuHTe3. Pa3Ho0Opazue opraHM3MOB-XEMOCHHTETHKOB: HHUTPHQHUIIH-
pyromue OakTepuu, >kejae300akTepuu, cepoOakTeprn, BOJIOPOIHbIE OaKTEpHU.
3Ha4YeHUEe XEMOCHHTE3A.

AHaspoOHbIe opranu3Mel. Buner 6poxenns. IIpogykTsl OpoxKeHUs U UX UC-
MIOJIb30BAHNE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI Ono-
TEXHOJIOTUH U BO30yAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHU3MBL. DTallbl dHEepreTuieckoro oomena. [loaroroBurennb-
HBIH 9Tan. [THKoIn3 — OECKUCIOPOIHOE paclIeTIEHUE TITFOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JAbixaHue. Poiab MuTOXOHApHI
B IIpoIieccax OHOJOTHUECKOTOo okucieHus. [luxnmmdaeckue peakuuu. OKUCTH-
TenbHOE (PochOopUIMpPOBaHUE. DHEpeuss MeMOPAHHO20 2PAOUeHmMA NPOMOHOE.
Cunte3 AT®: paboma npomonnou AT@-cunmasvl. IpenmyiecTBa adpoOHOTO
ITyTH OOMEHa BEUIECTB Tepe] aHa3pOOHBIM. D(P(PEKTHBHOCTH SHEPTETUIECKOTO
obMeHa.

JdeMoHcTpanuun

Hoprpersr: k. [puctmu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapart, [1. Mutaemr, I'. A. 3aBap3uH.

Tabmuiet U cxeMbl: «DoTocuHTE3Y», « DHEpTreTHIECKHd 00Meny», «bruocuaTe3
Oenmkay, «CtpoeHne pepMeHTa», « XeMOCHHTE3Y.
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O6opy/ioBaHue: CBETOBOW MHKPOCKOIT; 000PYIOBaHHUE ISl IPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI

1. JJabopatopHas paboTaNe5 «l3yueHHe KaTaJIUTHYECKOW akK-
TUBHOCTHU (pepMeHTOB (Ha MPUMEpEe aMUIIa3bl MIIH KaTajas3bl)».

2. JlabopatopHass paboraNe6 «/3yyeHne (epMEHTATUBHOTO
paclIeruIeHHs TIEPOKCH/Ia BOJIOPOA B PACTUTENBHBIX U JKUBOTHBIX KIJIETKAX).

3. JlabopatopHas paboraNe7 «CpaBHeHHE NPOIECCOB (POTOCHH-
Te3a ¥ XeMOCHHTE3a».

4. Jlabopatopuas paboralNe8 «CpaBHeHHE NpoLECCOB OPOKEHNUS
U JIBIXaHUS.

Tema 7. Hacnencreennasi ungopmanus u peanusamnus eé B kierke (9 u)

Peaxunu mMatpuyHOro cuntesa. [IpyHIMIT KOMIIEMEHTAPHOCTH B PEAKIHAX
MaTPUYHOTO CHHTe3a. Peanmusarus HacieACTBeHHOW mHpopMmanmu. ['eHeTnde-
cKuit Ko, ero coiictBa. Tpanckpunuus — maTpuunslid cunate3 PHK. Ilpun-
LUIBl TPAHCKPHIILMK: KOMIUIEMEHTapHOCTh, aHTHIIAPAJUIEIbHOCTh, aCHMMET-
puuHocTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti xnemxke. Hexo-
oupyrowue PHK.

Tpancnsuust u e€ sransl. Yuactue tpancnopTabix PHK B 6nocunrese oen-
ka. YcinoBusa OuocuHTe3a Oenka. KonupoBaHne aMUHOKHUCIOT. Ponb pubocom
B OnocuHTE3€e OenKa.

Cospemennvie npedcmasnenus o cmpoeruu 2enog. OpraHuzaiusi reHOMa
y NPOKAPHOT M DYKapHOT. Peryisiius akTHBHOCTH T€HOB y MpokapHoT. ['umo-
te3a onepona (P. XKako0, XK. MaHo). Monexyispuvie mexanusmvl IKCnpeccuu
2enog y aykapuom. Ponv xpomamuna 6 pesynsiyuu pabomul 2enog. Perynsums
0OMEHHBIX TpoleccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekieTouHbie (HOpPMBI JKH3HM U 00nuraTHele napasutel. Ctpoe-
HHUE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKuznen-
uwiti yuxn JJHK-cooepoicawux eupycos, PHK-coodepocawux eupycos, baxme-
puogazos. Obpamuas mpanckpunyus, peeepmasa, UHmezpasd.

BupycHsle 3a00eBaHns YyenoBeKa, KUBOTHBIX, pacTenuil. CITN/, COVID-
19, conanpHbIE ¥ METUIIMHCKHE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz doavuux maccusos («bigdatay)
CMpPYKMypHblx — Ouonozuyeckux  Oanuvlx. Hamomexuonocuu 6 buonocuu
u meouyune. Ilpoepammupyemvie @yuxyuu 6Oerkos. Cnocobvi 0ocmagru Je-
Kapcms.

JdeMoHcTpanuun

Toptpetst: H. K. Konbios, [. Y. UBaHOBCKUH.

Tabmuiet u cxeMbl: «buocuaTe3 Oenkay, «I eHeTHueckuit Koa», «BUpych»,
«baxrepuodarn».

JlabopaTopHble U MpaKTUYecKHe padoThl

IIpakxtuueckas padboraNe5 «Co3nanme MoaeIH BUpYyCay.



Tema 8. JKuzHeHHbIH HMKJI KJIeTKH (6 1)

Knerounslii nuki, ero mepuois! u peryisinusi. Mutepdasza u muto3. Oco-
OEHHOCTM TIPOLIECCOB, NpOTEKaromMX B uHTepdaze. IloaAroToBka KIETKH
K nenenuto.  IIpecuHtetnyeckuit  (MOCTMUTOTUYECKUH),  CHUHTETHUECKHI
U MIOCTCUHTETUYECKHUHI (IPEMUTOTHUECKHN) IepHUOAbI HHTEP(]a3bI.

Marpuunsiii cunte3 JHK — peruukanus. Ipunnuner perukanun JTHK:
KOMIIIEMEHTAPHOCTD, IOJIyKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAJLICIBHOCTD.
Mexanusm permukamuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepst

U TermoMepa3a. XPOMOCOMHBIH HA0Op KICTKHM — KapUOTHUI. JIMIUIOWIHBIH
Y TAIUTOMIHBIA HA0OpPBI XpPOMOCOM. ['OMOJOTHYHBIE XPOMOCOMEL IloJ0OBBIC
XPOMOCOMBI.

Henenue knetku — mMuTo3. CTaguuM MUTO3a U MPOUCXOJSIINE B HUX TMPO-
neccel. Tumbl mMuTo3a. KapuokuHe3 W UTOKMHE3. buonorumueckoe 3HaueHUe
MHUTO3a.

Perynanus MUTOTHYECKOro IMKJIA KIeTKU. [Iporpammupyemas KieTouHas
rudesnb — arnomnTo3.

Kierounoe siipo, XpoMocoMbl, (DyHKIMOHAJbHAs Te€HOMUKA. Mexanusmul
nponugepayuu, ouggepenyuposku, cmapenus u ubenu kiemok. «L{ugposas
KIEemKa» — Ouourgopmamuyeckue Mooeiu QYHKYUOHUpOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabauier ¥ cxeMpr: «OKU3HEHHBIA UK KICTKH», «MuTo3», «CTpocHHE
xpomocom», «Pemnmukanus JJTHK».

OO6opy/ioBaHME: CBETOBOM  MHKPOCKOIL; MHKpoONpemaparsl:  «Muto3
B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHble M NpaKkTHYecKHe PadoThI

1. Jlabopatopuass pabora Ne9 «/M3yueHHe XpOMOCOM Ha TOTOBBIX
MHUKpOIpenapaTax.

2. JJabopaTtopHas paboralNel0 «HaGmogenne MUTO3a B KJIETKax
KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. Ctpoenue u pyHKIUH OpraHusmMos (17 4)

Buonormueckoe pasHooOpaszue opraHu3MoB. OJHOKIETOYHBIE, KOJOHHAIb-
HBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCo0eHHOCTH CTPOCHHUS U KU3HEIESTEITbHOCTH OTHOKIETOYHBIX OPTaHU3MOB.
Bakrepun, apxeu, OJHOKIETOUHBIE TPHUOBI, OJHOKJIETOUHBIE BOJOPOCIH, APYTHE
mpoTrcThl. KoroHnansHbIe OpraHm3MEL.

B3aumocBs3p uyacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHsbl
U cucTeMbl opraHoB. OpranusM Kak enuHoe 1enoe. ['omeocras.

Txanu pacteHnid. TUIBI paCTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHAas, MOKPOB-
Hasi, IPOBOIIAs, OCHOBHAs, MexaHH4decKasi. OCOOEHHOCTH CTPOEHUS, (yHK-
UM U PacroJIOKEHUsI TKaHEH B OpraHax pacTeHHi.

TkaHW KUBOTHBIX U YelTOBeKa. THIBI )KMBOTHBIX TKaHEH: AMHTENHANbHA,
COCIMHUTENbHAS, MBbIIIEeYHass, HepBHas. OCOOCHHOCTH CTPOCHWs, (QYHKITHI
1 PACIIOJIOKEHUSI TKAHEW B OpraHax »KMBOTHBIX U Y€JIOBEKa.



Opranbl. BereratuBHble U reHepaTHBHbIE OpraHbl pacTeHuid. Oprassl
U CUCTEMBI OPTaHOB >KMBOTHBIX U uenoBeka. DyHKIMM OPraHOB U CHCTEM Op-
TaHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CkeneTsl OZHOKJIETOYHBIX
1 MHOTOKJIETOUHBIX JKUBOTHBIX. HapyxHbIil ¥ BHyTpeHHUH ckeneT. CTpoeHue
U TUIIBI COCJUHEHUS KOCTEH.

JBmwxeHnue opraHu3MoB. J[BHKEHHE OJHOKJICTOYHBIX OPraHW3MOB: amM&0o-
HUJHOE, )KIYTUKOBOE, PECHUYHOE. /IBUKEHNE MHOTOKJIETOUYHBIX PACTEHUM: TPO-
MU3MBl U HACTUU. J[BMXKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX U YEJIOBEKA: MBI-
mrevHas cucrema. Pediekc. CkeneTHble MBIIIIBL M UX PadoTa.

IIuranue  opranusmoB. Ilornomenuwe  BOAbL,  YIVIEKHCIOIO — TIa3a
U MHUHEpAIbHBIX BEUIECTB pacTeHUsIMU. [IuTaHne >KUBOTHBIX.

BHyTpumnosocTHoe U BHyTPUKIETOUHOE nuuieBapenue. [lutanue no3BOHOYHBIX
KHUBOTHBIX. OT/AENBI MHUIEBAPUTENBHOTO TpakTa. [IumeBapuTenbHbIe JKeNe3bl.
IInmeBapuTenbHas cCUCTEMA YEI0-BEKA.

[Jpixanue opranusmoB. Jlpixanue pacrenuil. Jlpixanue »uBOTHBIX. Juddy-
31 Ta30B uepe3 MOBEepXHOCTh KineTku. KoxHoe npixaHue. JlpIxaTenpHas Io-
BepxHOCTh. JKabepHoe M n€rouHoe npixaHue. J[pIxaHne MO3BOHOYHBIX KUBOT-
HBIX U YelloBeKa. DBOJIOIMOHHOE YCIO)KHEHHE CTPOCHMS JIETKUX I03BOHOY-
HBbIX JXUBOTHBIX. JIpIXaTelbHas cuUcTEMa 4YeIoBeKa. MeXaHu3M BEHTUISALUU
NETKUX y NTUIL M MICKONUTAIOIUX. Perymsuus npixanus. J{pixatenbHble 00b-
EMBI.

TpaHcnopT BelECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUIL.
TpancnopT BemecTs y )KUBOTHBIX. KpoBeHoCHas cucrema u e€ opransl. Kpose-
HOCHA$sl CHCTeMa ITO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepjre, KpOBEHOCHbIE
cocyapl U KpoBb. Kpyru kpoBooOpaineHusi. IBOIOIMOHHBIE YCIOKHEHHS CTPO-
€HUSl KPOBEHOCHOH CHCTEMbl MO3BOHOYHBIX JKUBOTHBIX. Pabora cepaua u e€
perynsauus.

Beinenenue  y opranuzMoB.  Beinenenue  y pacteHuil.  Brlnenenue
y )KUBOTHBIX. CokparuTensHble Bakyosnd. Oprasel BbLaeneHus. DuibTpanus,
Cexpenus ¥ 0OpaTHOEe BCACBIBAHHE KaK MEXaHH3MBI PabOTHI OPraHOB BEHIAETE-
Hust. CBSI3b TIOJIOCTU TeJla ¢ KPOBEHOCHOH W BBIJICIUTENBHON cUCTEMaMH. BbI-
JefieHHe Yy MO3BOHOYHBIX JKUBOTHBIX W 4enoBeka. Ilouku. CrpoeHue
n pyHKIHOHUpOoBaHHE HePpoHa. OOpazoBaHNE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3aluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaxkTepuil M HUCTHI MPOCTEHINX. 3alliTa Yy MHOTOKJIETOUHBIX pacTeHHd. Ky-
Tukyna. CpefcTBa MacCUBHON M XUMUYECKOW 3alUThl. DUTOHITUIBL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX HPOM3BOIHBIE. 3a-
mUTa opraHu3Ma or Oone3Hedl. IMMyHHas cucrema denoBeka. KieTodHbrit
U TYMOpPAJbHBIA HMMYHUTET. BpoxI€HHBIN 1 nprnoOpeTéHHbIN crenudude-
CKHHl IMMYHHTET. Teopus KIOHaJIbHO-CeNeKTUBHOTO mMMyHHTeTa (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocnanurenbHbsle OTBETHI OpraHU3MOB. Poib
BPOXKIEHHOTO IMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHMUI.

PasnpaxumocTs U PEryNanus y OpPraHU3MOB. PasnpaxumocTs



Yy OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts U perynasuus
y pacteHuil. PocToBbIE BelllecTBa U UX 3HAYEHUE.

HepBHas cuctema u peduiekTopHas peryiisius y )KUBOTHBIX. HepBHas cu-
creMa U e€ OTJelbl. DBOJIIOLMOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOUW CHCTEMBI
y )KUBOTHBIX. OTAENBl TOJOBHOIO MO3ra IO3BOHOYHBIX JKHBOTHBIX. Pediekc
u pediekTopHas nyra. be3yclioBHBIC U YCIOBHBIC Pe(ICKCHI.

I'yMopanpHas peryssiiusi v SHIOKPUHHASI CHCTEMa JKMBOTHBIX U YeJIOBEKa.
Kenespl PHIOKPUHHON CUCTEMBI U UX TOpMOHEI. [leiicTBre ropmoHoB. Bzau-
MOCBSI3b HEPBHOW W 3HIOKPUHHOHN cucTeM. ['mmoraisamo-runodusapHas CH-
crema.

JdeMoHCcTpanuu

Iloptper: U. I1. I1aBnos.

Tabauiier ¥ cxeMel: «OTHOKICTOYHBIC BOJIOPOCIN», «MHOTOKIETOYHBIE BO-
nopocnny», «bakrepun», «lIpocteimue», «OpraHbl IBETKOBBIX PpacTEHUII,
«CHuCTeMbl OPraHOB MO3BOHOYHBIX JKUBOTHBIXY», «BHYTpeHHee cTpoeHHne Hace-
KoMbIX», «Tkanu pactenuil», «KopHeBbie cucTeMbl», «CTpoeHHE CTEOI»,
«CTpoeHHe TUCTOBOM MIIACTUHKWY, « [KaHH KUBOTHBIX», «CKeJIeT YeIoBeKay,
«[TumeBaputensHas cucreMay, «KpoBeHocHast cuctemay, «JlpixaTenbHas Cu-
cremayn, «HepBHas cucremayn, «Koxa», «MplmeyHas cuctemay, «Bwiaenu-
TelbHas CUCTeMay, «DHAOKpUHHAs cuctemay, «CTtpoeHne MbImby, «Mmmy-
HuTeTY, «KumednononoctHeie», «Cxema muTaHus pacteHuin», «KpoBeHOCHBIE
CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue rupel», «CTpoeHHe IuiaHa-
pum», «BHyTpeHHee CTpoeHue JOXKACBOro uepBs», «HepBHas cuctema puio»,
«HepBHast cucrema mnsarymkn», «HepBHas cucTeMa MPECMBIKAIOIIUXCS,
«HepBHas cucrema nruny, «HepBHas cuctema miekonuraromux», «HepBHas
cucTema uenoBekay, «Peduexcy.

OO0opyIoBaHNe: CBETOBOW MHKPOCKOI, MHKPOIpPENapaThl OJHOKIETOYHBIX
OpraHU3MOB; MUKPOIIpENapaThl TKaHEH;, PAKOBHUHBI MOJUTIOCKOB; KOJUICKITUH
HaCEKOMBIX, MTJIOKOXHUX; JKMBBIE 3K3EMIUISIPl KOMHATHBIX pacTeHHMii; repba-
pUU pacTeHWid Pa3HBIX OTMAEJOB; BIAXHBIE MpENapaThl XUBOTHBIX, CKEIETHI
[MO3BOHOYHBIX;, KOJUICKIIMUA OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YCIIOBEKa,
000pyI0BaHUE I JIEMOHCTPAIMH TOYBEHHOTO M BO3IYIIHOTO MUTAHUS pac-
TEeHUH, paclIeryieHusI Kpaxmalia u OEIKOB Moja AecTBHeM (EpPMEHTOB; 000pY-
JIOBaHUE JIJISl IEMOHCTPAIIUU OTIBITOB 110 U3MEPEHUIO JKM3HEHHON EMKOCTH JIET-
KHUX, MEXaHU3Ma JbIXaTeIbHBIX JBIKEHUH; MOJIEN TOJIOBHOTO MO3Ta pa3jiiny-
HBIX KUBOTHBIX.

JlabopaTopHble U MpaKTHYecKHe padoThl

1. JJabopaTtopHas paboTtalNel 1 «/3yueHue TKaHEeH pacTEHUI».

2. JlabopatopHas paboraNel2 «3yyeHne TKaHei >KUBOTHBIX».

3. JJabopaTtopuass pabotTaNel3 «3yueHre OpraHOB IIBETKOBOTO
pacTeHus».

Tema 10. Pa3MHoKkeHHe 1 pa3BUTHE OPraHu3MoB (8 u)
®DopMBbI  pa3MHOKEHHST OpPTaHW3MOB: Oecroyioe (BKJIIOYas BETreTaTHBHOE)



u rojioBoe. Buzpl 6ecronoro pasMHOXKEHHS: IIOYKOBaHUE, CIIOPYISILus, (par-
MEHTaLus, KIOHUPOBaHUE.

ITonoBoe pasmuoxenue. [1ooBbIe KneTkH, WM raMeTsl. Meiio3. Ctaauu meio-
3a. [loBenenne xpomocom B Meitoze. Kpoccunrosep. buonorudeckuii cMpici Mei-
03a U MOJIOBOro Mporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIC OPTaHU3MOB.

IIpenzapogsimeBoe pa3Butue. ['amerorenes y »kUBOTHBIX. Ilo0BBIE kere-
3p1. OOpa3oBaHNe M Pa3BHTHE IIOJIOBHIX KieTOK. CrepMaroreHe3 M OOTEHE3.
CrpoeHue MONOBBIX KJIETOK.

OmonoTBOpeHre 1 SMOPHUOHAIBHOE Pa3BUTHE HMBOTHBIX. CHOCOOBI OII0-
JOTBOPEHMS: Hapy’KHOe, BHyTpeHHee. [lapTeHoreHes.

WHnuBuayansHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHOJIOTHS —
HayKa O Pa3BHTHHM OpraHu3MoB. Mopgozcenes — 00Ha u3 21asHbix npoonem
ambpuonoeuu. Konyenyus mopgpocernos u mooenu mopgpocenesa. Cramuu M-
OpuoreHesa >KUBOTHBIX (Ha mpuMepe Jsiryniku). JIpoGnenue. Tunbl apoGie-
HUSL. [Jemepmunuposanmoe u HedepmMuHuposannoe opoobnenue. baacrtyna, THIIBI
omactyn. OcoOCHHOCTH APOOJICHHST MIICKOIMTAIOIINX. 3apPOIbIIICBhIC JUCTKU
(racTpymsinus). 3aKyiafika OpraHOB M TKaHEH M3 3apOABIIIEBHIX JHCTKOB. B3a-
HMMHOE BIIMSIHHE YacTel pa3BUBAIOLIErOCs 3apojbllia (AMOpHOHANbHAS HHIYK-
us). 3aKiafka IjIaHa CTPOCHHUS KMBOTHOTO KakK pe3yibTaT HepapXHYecKHX
B3aUMOJICHCTBUII reHOB. BiusiHne Ha SMOpHOHAIIBHOE pPa3BUTHE PA3IMYHBIX
(haKTOpOB OKpYKaroIIeil Cpeabl.

Poct wpaszBurne xuBOTHBIX. [locTamMOpuoHanbHbI nepuon. Ilpsmoe
W Henpsimoe  pa3Butue. PasButune ¢ Meramopdo3oM y 0ecro3BOHOYHBIX
1 TIO3BOHOYHBIX KMBOTHBIX. broJiormueckoe 3Ha4eHrnEe MPSIMOTO M HEIPSMOTO
Pa3BUTHSL, X PAacCIpOCTpaHEHHE B MpHUpoe. THIbl pocTa )KUBOTHBIX. DaKTOPEI
PETYIAIUK pocTa *KUBOTHBIX M 4yenoBeka. CTaauu mocTIMOPHOHAIBHOTO pas3-
BUTHS y )KUBOTHBIX M 4yesioBeka. Ilepmoasl oHTOreHe3a yenoseka. CTapeHue
1 CMEPTh KaK OMOJIOTHYECKHE POLIECCHI.

PasmHoxeHune wu pa3Buthe pacteHuid. [ametodut wu cnopodur. Meiio3
B KU3HEHHOM IUKJIe pacTeHnid. OOpa3oBaHue crop B mpoliecce Meio3a. ['ame-
ToreHe3 y pacTeHuil. OIUIOMOTBOPEHHE M Pa3BUTHE PACTHTEIBHBIX OpraHH3-
MOB. JIBOIfHOE OIIOJOTBOPEHUE Y IBETKOBBIX pacTteHuil. OOpazoBaHue
1 pa3BUTHE CEMEHH.

MexaHU3MBI PEryJSIINN OHTOT€HEe3a Y PACTCHUN M KHBOTHBIX.

JdeMoHcTpanuun

Hoptpertst: C. I'. HaBammn, X. [HInemas.

Tabamier u cxeMer: «BereratuBHoe pasmMHOXeHHe», «Tumsl Oecronoro
pa3sMHOXeHUD», «Pa3MHOXKEHHE XJIaMHIOMOHAIBD), «Pa3MHOKEHNE 3BIIICHEI,
«Pa3mHOKeHNE THAPEDY, «Meno3», «XpoMocoMbl», «I amerorene3y», «CtpoeHne
AHRIEKIIETKA U criepMaTo3onaa», «OCHOBHBIE CTAJAWU OHTOTEHe3a», «lIpsmoe u
HenpsMoe pas3BuTHe», «Pa3Butue Maiickoro sxyka», «PasButue capaHduy,
«Pa3BuTHe JIArymIKN», «JIBOMHOE OIIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUI»,
«CTtpoeHue ceMsH OTHOIOIBHBIX U IBYAOIBHBIX PACTCHHUI,

«Ku3HEeHHBIA UK MOPCKOM KaImycThl», «KHU3HEHHBIN UK MXay, «Ku3HeH-



HBII LUK TaIOPOTHUKAY, « ) KM3HEHHBIH LIUKJI COCHBI.

OO6opy/ioBaHMe: CBETOBOH MHKPOCKON; MHKpOIpEenapaThl SHIEKICTOK
U CIIepMaTO30HU10B; MOAENb «L[MKII pa3BUTHS JATYLIKIY.

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI

1. JJabopatopHas pabortaNel4 «l3yueHne CTpoeHHs IMOJOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenaparaxy.

2. llpaktuuyeckas paboraNe6 «BpIsiBIEHUE NPU3HAKOB CXOACTBA
3apO/IbILIEH TO3BOHOYHBIX KHBOTHBIXY.

3. JlabopatopHas paboralNel5 «CrpoeHue opraHoB pa3MHOXKe-
HUSI BBICIIUX PACTEHHI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIeICTBEHHOCTH U U3MEHYUBOCTH Op-
raHu3MoB (2 )

Hcropuss CTaHOBIGHUS M Pa3BUTHs TEHETHMKM KaK Haykd. PaboTbl
I'. Menpensa, I'.[le ®Ppuza, T.Moprana. Ponb O0TEYECTBEHHBIX YUEHBIX
B paszButuu renetuku. Pabotel H. K. Konsioa, H. 1. BaBusosa, A. H. beno-
sepckoro, I'. JI. Kapmeuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHLIG reHEeTHYECKUEe TMOHIATHS U CUMBOJIBL. ['OMOJIOrMYHbBIE XpoMOCO-
MEI, AJIJICJIBHBIC T'CHBI, AJIbTCPHATHUBHBIC IIPpU3HAKHU, L[OMPIHaHTHLIfI
U PEICCCUBHBIN MPU3HAK, TOMO3HUIOTa, FETEPO3UTOTA, YUCTAs JIUHUS, THOPHIBI,
TCHOTHUII, q)eHOTI/IH. OCHOBHI)IC METOAbI TCHCTUKU FI/I6PI/II[O.HOFI/I‘-IGCKHI7[, oUTO-
JIOTUYECKUH, MOJIEKYJIIPHO-TEHETUYECKUI.

JdeMoHCcTpauuu

Hoptpetst: I'. Mengens, I'. e ®pus, T. Mopran, H. K. Konsuos, H. 1. Ba-
BunoB, A. H. benozepckmii, I'. JI. Kapneuenko, 1O. A. OumumueHko,
H. B. Tu-modeen-PecoBckuit.

Tabmuiel U cxeMbl: «MeTOJIbI TeHETHKNY, «CXEeMbI CKPEITUBAHUS).

JlabopaTopHble U MpaKTHYecKHe padoThI

JJabopaTtopuas pabortalNel6 «/Ipo3odmia kak 00BEKT reHETHYEC-
CKHUX UCCIIEJOBAHUI.

Tema 12. 3akoHomepHOCTH HacjeacTBeHHOCTH (10 4)

MonorubpunHoe ckpeniuBanue. [lepBrlit 3akoH MeHIens — 3aK0H eAUHO-
obpa3ust THOPHIIOB TepBOro MoKoNeHus. [IpaBmiio moMuHUpoBaHMA. BTopoii
3aKoH MeH/ens — 3aKoH pacIIeIUIeHNs MPU3HaKoB. LluTonornyeckne 0CHOBBI
MOHOTHOPHIHOTO CKPENTUBAHMSA. | MTI0TEe3a YMCTOTHI raMeT.

AHanmsupytomiee ckpemmuBaHue. [IpoMeXyTOUHBIA XapakTep HaclIeq0Ba-
Hus. Pacmierienue mpu3HAaKoOB IPH HEMTOJTHOM JTOMHHUPOBAHHU.

Jurunbpunnoe ckpemuBanue. Tpetuil 3akoH MeHnenst — 3aKOH HE3aBUCH-
MOTO HACJEJOBaHUS NPU3HAKOB. LIUTONOTHMYECKHE OCHOBHI AWTHOPHIHOTO
CKpEIUBaHUS.

CrensieHHoe HacienoBaHue npusHakoB. Paborer T. Moprana. CuermieH-
HOE HAcJEeI0BaHHE I'€HOB, HAPYIICHNE CIETUICHUS MEXIy T'€HaMH. XpOMO-



COMHAas TeOpUsI HACJIEICTBEHHOCTH.

I'eneruxa noxa. XpoMOCOMHBIM MEXaHU3M ONpEeAENIeHUs Mojia. AyTOCOMBI
U TIOIOBBIE XPOMOCOMBI. ['OoMoraMeTHsIif U reTeporaMeTHbl moi. I'eHerudye-
CKas CTpYKTypa IOJIOBBIX XpoMocoM. HacienoBanue MpHU3HAKOB, CLEIICHHBIX
C TIOJIOM.

I'enorun xak unenocrtHas cucrema. Ilnedorponus — MHOKECTBEHHOE JEH-
cTBUE reHa. MHOXKeCTBeHHbII annenusMm. B3auMonelicTBue HealIeNbHBIX Te-
HoB. KommnemenTapHocTs. Onuctas. [lomumepus.

I'eneTnueckuil KOHTPOJb PAa3BUTHUSA PACTEHUIl, >KUBOTHBIX U YEJIOBEKa,
a Taroke (U3MOJIOIMYECKUX IPOLECCOB, MOBEICHUS U KOTHUTUBHBIX (YHKIIHH.
I'eHeTnueckre MexaHU3MBbI CHUMOMOTEHE3a, MEXaHN3Mbl B3aUMOJIEHCTBHS «XO0-
35IMH — TIApasuT» U «X03iUH — MUKpPOOHOMY». I'eHeTHdyeckue acmeKThl KOH-
TPOJIi W U3MEHEHUsSI HACJEJICTBEHHOW HH(POPMAIMU B MOKOJCHHUAX KIIETOK
1 OPTaHU3MOB.

JdeMoHcTpanuu

Iloptperel: I'. Mennens, T. Mopras.

TaOmnuupr u cxemer: «[lepBbiii 1 BTOpoii 3akoHBI MeHnensn», «TpeTuii 3akoH
Mennensa», «AHanu3upyroliee cKpeuuBanuey, «HenonHoe TOMUHUPOBaHUEY,
«CuenjieHHOe HaclieIoBaHHe NPU3HAKOB Yy Ipo30duiibl», «['eHeThka moiay,
«Kapuorun uenoBeka», «Kapuorun nposopunsr», «KapuoTtum nTULED,
«MHOXeCTBEHHBIN aienu3sM», «B3anmoaeicTBue TeHOBY.

O06opyviioBaHye: MOAENb ISl AEMOHCTPALUH 3aKOHOB €IMHO00pa3us ruOpu-
JIOB TIEPBOTO TTOKOJICHHSI ¥ PACIEIUICHUs IPU3HAKOB; MOJENb AJIS JeMOHCTpa-
MM 3aKOHA HE3aBHCHMOIO HACJEIOBAHMSA NPU3HAKOB, MOJAETH IS JEMOH-
CTpAIMH CIETIJICHHOTO HacJlleJI0BaHUS IPU3HAKOB; CBETOBOII MHUKPOCKOII, MHK-
pompemnapar: «Jpo3odumar.

JlaGopaTopHble M NpaKkTH4YecKHe PadoThI

1. IpakTtuueckas pab6oTtalNe7 «3ydeHue pe3yiIbTaTOB MOHOTH-
OpHIHOTO CKPEIIMBAHUS Y IPO30(HIBI».

2. llpaktuyeckass pabora Ne8 «/3yueHue pe3ynbTaTroB AWIH-
OpHIHOTO CKPEIIMBAHUS Y IPO30(HIBI».

Tema 13. 3akoHOMepHOCTH U3MeHYUBOCTH (6 1)

B3anmopelicTBre reHOTHIAa | cpeasl MpH (GOpMHpOBaHUM (eHoTHma. 13-
MEHYHBOCTH MPHU3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIC NPU3HAKH. BHIBI
HM3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIEICTBEHHAS.

MondukanoHHass U3MEHYMBOCTh. Poib cpenbl B GOPMHUPOBAHUH MOIH-
¢uKanroHHOH m3MeHYNBOCTH. HopMma peakimu mpru3Haka. BapuaroHHbIH psf
u BapuarmonHas kpuBas (B. Moranncen). CoiicTBa MOAM(PHUKAIIMOHHOW H3-
MEHYHBOCTH.

I'enoTunmyeckass m3MEHIMBOCTh. CBOMCTBA T€HOTHIHYECKOW H3MEHYHBO-
cTi. Buapl reHOTHIHYeCKOi M3MEHYMBOCTH: KOMOWHATHBHAS, MyTallHOHHASI.

KoMOuHaTuBHasT M3MEHUYHMBOCTH. Mel03 U TMOJOBOW TMPOIECC — OCHOBA
KOMOMHAaTHBHOW WM3MEHYMBOCTH. Posb KOMOWHATHBHOM HW3MEHYMBOCTH



B CO3JIaHHH T'C€HETUYECKOTO Pa3HOOOpa3us B Ipeeax OJHOTO BUIA.

MyTtauunoHHas UI3MEHUYUBOCTh. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, T'e-
HOMHBIE. CrnoHTaHHbBIE Y UHAYUUPOBAaHHBIE MYTallHH. SnepHsbie
U nuTOIIa3MaTuueckue myranud. CoMaTudeckue U MmojioBble MyTauuu. llpu-
YUHBI BO3HUKHOBEHUSI MyTaluil. MyTareHsl U UX BIUSHUE HA OpTaHU3MBIL. 3a-
KOHOMEPHOCTH MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB
B HacnenctBeHHo m3menuuBocty (H. M. BaBunoB). BHesnepHas usmeHuH-
BOCTb U HacCJIEICTBEHHOCTb.

Dnucenemuxa U SNUSEHOMUKA, — POdb  INULEHEMUYECKUX — (akmopos
6 HACIe008AHUU U USMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOB.

JdeMoHCcTpanuu

Iloptpersl: I'. /Ie @pus, B. Noranncen, H. 1. BaBuios.

Tabauier u cxeMel: «Buiapl H3MEHUYHBOCTHY, «MoaudukalmoHHass U3MEH-
YUBOCTH», «KOMOMHATHBHAS M3MEHYMBOCTHY, «Meiio3y, «OImionoTBOpEHUEY,
«['eHeTnueckue 3a00cBaHNS YeIOBEKa», « BUABI MyTaIuii».

OO6opyioBaHMe: XKHUBBIC U repOapHbIC 3K3EMIUIIPbl KOMHATHBIX PacTEHHH;
pucyHku (hoTtorpadun) )KUBOTHBIX C PA3IMYHBIMUA BUIaMHU H3MCHYMBOCTH.

JlaGopaTopHble H MpaKTHYecKHe PadoThI

1. TabopaTtopHas pab6orta Nel7 «MccrnemnoBaHue 3aKOHOMEPHO-
cTeit MOAM(DHUKANMOHHOW M3MEHUYMBOCTH. [lOCTpOeHHE BapHAIlHOHHOTO psijia
U BapUaLMOHHOW KPUBOI».

2. llpaktuueckas padoTtaNe9 «Myranuu y apo30oduisl (Ha TOTO-
BBIX MHUKPOIIpEnaparax)y.

Tema 14. I'eneruxa yesioBeka (3 )

Kapuotun yenoBeka. MexyHapoaHas MporpaMMa HCCJIEIOBaHUS TE€HOMaA
YyesoBeka. MeTopl N3yueHus] TeHETUKY YeJIOBEeKa: TeHeaornueckuid, Omm3He-
LIOBbIM, LUTOT€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUUECKUH, MOJEKYJISIPHO-
reHetnyeckuil. CoOBpeMeHHOe OTpeieNieHNe TeHOTUA: MOJIHOTEHOMHOE CEKBe-
HUpPOBaHHE, TEHOTUIIMpPOBaHUE, B TOM uucie c nomoupto [I[P-ananuza.
HacnenctBennbie 3a00sieBaHus YeioBeKa. | CHHBIE M XPOMOCOMHBIC 0OJIC3HU
yenoBeka. boje3Hu C HacleACTBEHHOW MpPEIpaclooXeHHOCThI0. 3HaueHUe
METUITTHCKOW T€HETHKHU B MPEAOTBPANICHUH U JICICHUH IT'eHETHIEeCKUX 3a001e-
BaHMH 4YelNoBeKa. MeauKo-TeHeTHdeckoe KOHCYJabTupoBaHue. CTBOJIOBBIE
kieTkd. [ToHSITHE «T€HEeTHYECKOTO Tpy3a». DTHUECKHE aCTICKThl UCCIIeOBAHII
B 00JIaCTH pEAAKTHPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

l'enernueckne (HakTOppl TOBBIMIEHHONW YYBCTBUTEIHHOCTH  HeEJIOBEKa
K QU3UYeCKOMY U XMMHUYECKOMY 3arpsS3HEHUIO OKpYyKaromien cpeapl. ' eneTn-
YecKast IpepacioioKEHHOCTh YeJI0BEKa K TaTOIOTHSIM.

JdeMoHcTpanuun

Tabmuiet 1 cxembl: «KapuoTun denoBekay, «MeTOJIbI U3YUEHUST TEHETUKU
yesoBekay, «['eHeTHYecKne 3a00CBaHUSI YCIOBEKAY.

JlabopaTopHble U MpaKTHYecKHe padoThl

IIpakxtuueckas padotra NelO «CocTaBieHne u aHaIH3 POOCIOB-



HOI».

Tema 15. Cesiexuusi opraHu3moB (4 1)

JloMecTukanus U cenekiys. 3apoxkaeHHe CeIeKIMY U JOMECTUKAIMU. Yde-
nue H. M. BaBuioBa o LleHTpax NpoHMCXOXKAEHHS M MHOTOOOpas3usi KyJbTYp-
HBIX pacTeHuH. Posb cenexiuu B CO3JaHUU COPTOB PAaCTeHUI U MOPOJ] KUBOT-
HeIx. CopT, nopoja, mTaMM. 3aKOH FOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHOM
m3meHunBocTy H. Y. BaBuiosa, ero 3Ha4eHUE /IS CENEKIIMOHHON paOOTHI.

Mertoapl cenekioHHOW paboThl. VICKycCTBEHHBIH OTOOp: MaccOBBIH
Y UHAUBUIYAIBHBIN. Omanvt kombunayuonnot cenexyuu. VicbiTaHue mpous-
BoJUTENEH 110 MOTOMCTBY. OTOOP MO TEHOTHITY C OMOIIBIO OLCHKH (PeHOTHIIA
TIOTOMCTBA M OTOOP 110 TeHOTHITY ¢ TIoMoIbio aHanu3a JTHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHOM paboThl. Pajnannon-
HBIA ¥ XMMHUYECKUH MyTarcHe3 Kak UCTOYHHUK MYyTallud Yy KyJbTYPHBIX (Gopm
opraHu3MoB. Vcnonp30BaHNEe TEHOMHOTO PEeaKTUPOBAHUSA U METOAOB PEKOM-
ounanTHbIX JIHK 17151 mosryueHust ICXOMHOTO MaTepHaia s CEICKITUH.

[Monyuenne nonumionnoB. BuyrpuBnmoBas rubpuamsanus. bnuzkopon-
CTBEHHOE CKpEIIMBaHUE, I MHOPUIUHT. HepoacTBEHHOE CKpEIIMBaHUE, HITH
ayTOpuauHr. ['eTeposuc u ero npuuuHbL. Vcrnons3oBaHue rereposuca B Celek-
uun. OrnanénHas rudpuauzanus. [Ipeononenne Gecruionusi MEXBUIOBBIX TH-
OpunoB. JlocTH)KeHHsI CEJEeKLUUH PACTEHHH W )KUBOTHBIX. «3enéHast pesoiio-
yusay.

CoxpaHeHHE U H3y4eHHE TeHEeTHYECKUX PECYPCOB KYIbTYpHBIX PACTCHUH H
UX JUKHAX pOIWdYei Ui CO3JaHUS HOBBIX COPTOB M TMOPHIIOB CEIBCKOXO3Sii-
CTBEHHBIX KYJBTYp. M3yuenue, coxpanenue u ynpaeienue 2eHemuideckumy pe-
cypcamu cenbCKOX03AUCMBEHHBIX U NPOMBICTIOBLIX HCUBOMHBIX 6 YENAX Yayy-
WeHUs CYuwecmayloumux U co30aHUsl HO8bIX NOPOO, NUHUL U KPOCCO8, 8 MOM
yucne ¢ NpuMeHeHueM CO8PEeMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl, nepe-
006bIX udell U NepCneKMuUBHbIX MexXHOA02UM.

JdeMoHCcTpauuu

Hoptpetst: H. U. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, I1. I1. JIy-
kbsiHeHKO, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabamier u cxemel: «LIeHTpPBI TPOUCXOXKICHUS M MHOTO00pa3usi KyJlbTyp-
HBIX PACTeHHI», «3aKOH TOMOJIOTHYECKUX PAZOB B HACIEICTBCHHOW M3MEHYH-
BOCTHY, «MeTomp! cenekuny, «OTaanéunas rudpuanzanusy, «MyTareHes».

JlabopaTopHble U MpaKTUYecKHe padoThl

1. TabopaTtopHas paboTa Nel 8 «/3ydeHne cOpTOB KyIbTypHBIX
pacTeHui U TOPOA JOMAITHUX KUBOTHBIXY.

2. JJabopaTtopuas pabora Nel9 «/3ydeHre METOIOB CEIIEKIIUU
pacTeHui».

3. Ipaktuueckas padora Nell «lIpuBuBKa pacTeHuit».

4, Dxkckypcus «OCHOBHBIE METOMIBI M JOCTIDKEHUS CENEKIIMH pacTe-
HUH 1 )KUBOTHBIX (Ha CENEKIIMOHHYIO CTAHITUIO, IUIEMEHHYIO (hepMy, COPTOHC-
MIBITATENFHBIN YYaCTOK, B TEIUTMYHOE XO3SICTBO, B IAOOPAaTOPHIO arpOyHHUBEP-



CUTETA WUJIM HAYYHOI'O ueHIpa)».

Tema 16. BuorexHoJiorusi u cuHTeTHYecKas OuoJorus (4 1)

OOBEKTBI, HCIOIb3yeMbIC B OMOTEXHOJIOTUU, — KJICTOYHBIC M TKAHCBBIC
KYJBTYPBI, MUKPOOPTAaHU3MBI;, HX XapaKTepucThka. TpaaunuonHas OHOTEXHO-
JIOTHSI: XJICOOMEUYCHUE, MOIYUYCHHE KUCIOMOJIOYHBIX MPOIYKTOB, BHHOECIHE.
Muxkpoouonoruueckuii cuaTe3. OOBEKThI MUKPOOHOIOTHICCKIX TEXHOJIOTHA.
IIpou3sBoacTBO OEKa, AMUHOKUCIIOT U BUTAMUHOB.

Co37aHre TEXHOJOTHMI ¥ MHCTPYMEHTOB IICICHAIPABICHHOTO HM3MCHCHHUS
Y KOHCTPYHPOBAHUS TCHOMOB C LIEJIbIO MOJYYCHUST OPTaHU3MOB M UX KOMIIO-
HEHTOB, COJICPKAIUX HE BCTPECUYAIOIIUECS B IPUPOJIC OMOCUHTETHUCCKHUC MTYTH.

Krnetounas wHxeHepus. MeToIbl KyIbTYphl KICTOK U TKaHEW pacTeHUil u
KHUBOTHBIX. KpnoOanku. CoMmaTnueckasi rHOpUAM3aIUs U COMATHUECKHNA M-
Opuorenes. lcronp30BaHHE TalIOWAOB B CE-JICKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANBHBIX anmumenn. Hcnonvzosanue MOHOKAOHANbHBIX
U NOTUKNOHANBHBIX aumumen 6 meouyute. VICKyc-CTBEH-HOE OIIOAOTBOPEHUE.
PexoHCTpyKIMS SHUEKIETOK U KIO-HUPOBAaHUE KUBOTHBIX. METOM TpaHCIUIAH-
Taluu  g1ep KIETOK. Texwonocuu  0300pognenus,  KyIoMuuUpoBaHusl
U MUKPOKTIOHATIbHO20 PAZMHONCEHUS CENbCKOXO3AUCBEHHBIX KYAbMYP.

XpoMocoMHasi W reHHass HHXeHepus. VICKYCCTBEHHBIM CHHTE3 TI€Ha
u koHcTpyHnpoBanue pekombuHaHTHBIX [{HK. Cozdanue mpanceennvix opea-
Hu3M08. JIOCTMIKEHHUS U MEPCICKTHBBI XPOMOCOMHOM U '€HHOW HHXKCHEPHH.
DKOJIOTHYECKUE M ITHYSCKUE MTPOOJICMbI TeHHON HHKEHEPHU.

MenauuHcKkre 6MOTEXHONOTHHU. [locmeenomuasn yugposas
meouyuna. III[P-ouacnocmuxa. Memabonomuvlll anaius, 2eHOYEHMPUUECKUll
aHanus npomeoma yenosexka Oiisi OYeHKU COCMOAHUA e20 300p0o8bs. Mcnonvso-
8anue cmeonosvix kiemok. Tapzemnas mepanus paxa. 3D-ououndsicenepus ons
paspabomku QyHOAMEHMAIbHBIX OCHO8 MEOUYUHCKUX TEXHONI02UL, CO30AHUSL
KOMNAEKCHbIX MKAHel couemanuem MmexHor0cuti mpexmeprHo2o OUonpuHmuHea
u ckagghonounea 0ns peuteHust 3a0ay NEPCOHANUIUPOBAHHOU MEOUYUHBL.

Co30anue 6ekmopnvlx 8aKyuH c yenvio obecneyenus KOMOUHUPOBAHHOI 3a-
wumuvl om 6036youmeneii OPBH, ycmarnosnenue MONEKYIAPHbIX MEXAHUIMOB
@yuxyuonuposanua PHK-codepocawux supycos, evizvlgarouux ocobo onac-
Hble 3a001e8aHUs YeN08EKA U HCUBOTHDIX.

JdeMoHcTpanuun

Tabauier u cxembr: «VICHIOIB30BaHUE MHUKPOOPTaHU3MOB B IIPOMBIIICHHOM
POU3BOICTBEY, «KieTouHas uHxkeHepusi», «[ eHHas HHKESHEPHUs».

JlaGopaTopHble U MpaKTUYecKHe padoThl

1. JJabopaTtopHas pa6oTalNe2( «/3ydueHne oOHEKTOB OMOTEXHO-
JIOTHI.

2. llpaktuyeckass padora Nel2 «IlomyueHrue MOJOYHOKHCIBIX
MIPOAYKTOBY.

3. Dkckypcuss «bHOTEXHOJOIUSI — BaKHEHIIAsT MPOU3BOAUTEIbHAS
CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO ).



11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpEMS

Tema 1. 3aposkaeHne W pa3sBUTHe 3BOJTIONMOHHBIX IpeACTABJICHHI
B Onosorun (4 u)

OpomonnonHas Teopus Y. [lapBunHa. IIpennocbuiku BO3HUKHOBEHUS Jap-
BuHU3Ma. JKu3Hb U Hay4Had AestensHocTh Y. JlapBuHa.

JBmwxymue cuiasl 3Boionuu BuaoB no Y. JlapBuHy (BBICOKAass MHTEHCHB-
HOCTh Pa3MHOXXEHUsI OpraHM3MOB, HacJeCTBEHHAs] N3MEHUYNBOCTh, OOphr0a 3a
CYIIECTBOBAHUE, ECTECTBEHHBI I HCKYCCTBEHHBIH 0TOOD).

Odopmienne cunrerndeckoid Teopuu 3sooruu (CTD). Helitpanbuas Teo-
pus 3Bostoru. CoBpeMEeHHAs HBONIOLMOHHAsT OHOJIOTHs. 3HaYE€HHE SBOJIIOIIH-
OHHOM TeOpHHU B (HOPMHUPOBAHHH €CTEC-

TBEHHO-HaY4YHOM KapTHHBI MUDA.

JdeMoHcTpanuu

Ioptpeter: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
KroBwe, Y. [Japeun, C. C. UeTBepuKoB,

. U. llImansraysen, k. Xonzaein, . K. benses.

TaOmuupr u cxempr: «Cucrema xuBoii npuposs! (o K. Jlunuero)», «Jlect-
HHIA XUBBIX cymiecTB (o Jlamapky)», «MexaHusMm (GpopMHUpOBaHHS MPUCIIO-
coOneHuil y pactenuil u )xuBoTHBIX (1o Jlamapky)», «Kapra-cxema Mapuipyra
nyrertectsus Y. Japeunay, «Haxonku Y. [lapsunay, «®opmbl 60pbOBI 3a Cy-
miectBoBanue», «Ilopoxsl ronyodeit», «MHOroodpasue KyJibTypHBIX (OpM Ka-
mycTel», «[lopoasl JOMAIIHUX KUBOTHBIX», «Cxema oO0pa3oBaHUS HOBBIX BU-
noB (mo Y. HapBuHy)», «CxeMa COOTHOIICHHS IBMKYIIMX CHJI 3BOJIOLHNY,
«OCHOBHBIE TIOJIOXKEHUSI CHHTETHYECKON TEOPUH IBOITIOLIUID.

Tema 2. Mukpo3BoJo1us U eé pe3yabtarhl (14 4)

IMomymsiuus Kak 3JeMeHTapHas eAWHHULA 3BOMOLUH. COBpEMEHHBIE METOIbI
OIIEHKH TEHETHYECKOTO pa3HOOOpa3us M CTPYKTYpHl mHomyisiuuil. V3MeHeHue
reHo()oHa MOMYJIAIMK KaK 3JIEeMEHTapHOE HBOJIOLMOHHOE SIBICHHE. 3aKOH re-
HeTrueckoro paBHoBecus J[x. Xapnau, B. BaitnOepra.

OnemeHTapHBIE (GaKTOPHI (IBIDKYIIHE CHIIBI) 3BOJIOIMH. MyTarMOHHBIN TPO-
necc. KomOnHaTHBHAsT M3MEeHUIMBOCTH. Jlpeii) reHoB — cirydaifHble HEHaIpaB-
JIEHHbIE W3MEHEHUS YacTOT ayjieliell B MOMyNsnusX. Jggexm ochosamens.
Dpghexm 6ymuinounoeo copaviuika. CHudiCeHUEe 2eHemuUYecKo20 pasHooopasusi:
npuyunsl u credcmeust. Ilposenenue s¢pgpexma Opetigha eenos 6 bonvuux u ma-
avlx nonynayusax. Murpamuu. V3omsiust momymnsiiuit: reorpadudeckas (mmpo-
CTpaHCTBEHHAs), OMoJIorHyecKas (PenpoyKTUBHAS).

EctectBennsIit 0T00p — Hampasisitonuit paxtop sBomornun. opmel ecte-
CTBEHHOTO OTOOpa: ABIDKYIINH, CTAOMIM3HPYIONINH, pa3phIBAOMINN (IU3pyH-
TuBHBIN). [lom0BO# 0TGOP. BO3HUKHOBEHNE U 3BONIONHS COIMAIHHOTO IOBE-
JCHUS )KUBOTHBIX.

[IpucriocobIeHHOCTh OPTaHU3MOB KaK PE3yJIbTaT MHKPOIBOMIONUH. Bo3-



HUKHOBEHHUE IIPUCIOCOOJCHUI Yy oprann3MoB. ApoMopdo3sl W UIMOaNanTa-
uuu. IIpumepsl npucrniocoOneHuid y opraHu3MoB: Mopdosiorndeckue, Gpu3no-
JIOTHYecKue, OMOXUMHYECKHUE, MoBeeHYecKkrue. OTHOCHTENHLHOCTh MPUCTIOCO0-
JICHHOCTU OpPTraHH3MOB.

Bup, ero xputepun u ctpykrypa. BugoobpasoBaHue Kak pe3ysibTaT MUKPO-
sBomonMK.  M3omsuust —  kmodeBoi  ¢akTop BupooOpazoBanus. [lytu
U crioco0bl BUA000pa30BaHMs: ajulonarpudeckoe (reorpaduueckoe), cumIiat-
puyeckoe (IKOJIOIMYECKOe), «MIHOBEHHOE» (IOJIMIUIOMAM3ALNS, THOpHUaHn3a-
1us). JIUTenbHOCTh 3BOMIONMOHHBIX IPOLIECCOB.

Mexanu3mbl popMHpPOBaHKS OMOIOTHYECKOTO Pa3HOO0pa3Hsl.

Ponb 5BOMIOLIMOHHOI OHOJNIOTHH B pa3pabOTKE HAYYHBIX METO/IOB COXpaHe-
HUsE OnopazHooOpasusi. MUKPOABOIIIOIMS U KOJBOJIIONHUS MAPAa3UTOB M UX XO-
3seB. MexaHu3Mbl (POPMHUPOBAHUS YCTOHUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI
00pBOBI C HEll.

JdeMoHcTpanuu

Hoptpeter: C. C. YeTBepukos, D. Maiip.

TaOmuupr u cxembpr: «MyTanMoOHHAsE H3MEHUUBOCTBY, «llomynsinoHHas
CTpYKTYpa Buaa», «Cxema mposiBicHUs 3akoHa Xapau—BaitnOepray», «/Isu-
XKYIIHME CHJIBI HBOJIOIMMY, «DKOJOTHUYECKas M30JIIUS HOIMYJISIUA CeBaHCKOM
¢dopenmn»,  «l'eorpaduueckas  U3OJAIMS ~ JIUCTBCHHHUIBI  CHOHUPCKOI
U JIUCTBEHHULIBI JaypcKoity, «[lomynsiuoHHbIe BOJIHBI YHUCICHHOCTH XHIIHU-
KOB M JKepTB», «CxeMa NeHCTBHS €CTECTBEHHOI'0 0TOOpa», «DPopMbl 60pLObI 3a
cyliecTBoBaHMe», «HIycTpHaldbHbIM MenaHH3M», <« KHUBBIE HCKOIIaeMBIEY,
«ITokpoBUTENbCTBEHHAsS OKpacka JKUBOTHbBIX», «lIpemymnpexnaromias okpacka
KHUBOTHBIX», «Pusnonorunueckue amantamum», «IIpucrnocobieHHOCTs opra-
HU3MOB U €€ OTHOCHTENhHOCTBY, «Kputepuu Buua», «Buabl-IBOWHUKIY,
«CtpykTypa Buaa B npupomae», «Crnocobsl BugpooOpazoBanusy, «I eorpadude-
cKoe Bu000pa3zoBaHue TPEX BHUIOB JAHABIIICH», «DKOJOTHIECKOE BHUI000pa-
30BaHME BUAOB CHHHI», «[lomumuronnsl pacteHmit», «KamycTHO-penedHsbIi
THOpHUIY.

OO0opyoBaHue: repOapun PacTeHUH; KOJUIEKIIUU HACEKOMBIX; dydelia MTHI]
U 3Beped ¢ MpuMepaMu Pa3THUYHBIX MPUCIIOCOOJICHHI; YyUena NTHIl U 3Bepei
pa3HBIX BUJIOB; repOapuy pacTeHUI OJM3KUX BUIOB, 00Pa30BaBIIMXCS pa3and-
HBIMH CTIOCOOaMHU.

JlabopaTopHble U MpaKTHYecKHe padoThl

1. JJabopaTtopHas pabota Ne2l «BpisiBIeHHE W3MEHYHBOCTH
y 0co0eii OTHOTO BUAAY.

2. JJabopaTtopuas pabora Ne22 «IIpucrocobieHus: OpraHni3MOB
1 X OTHOCHUTEJbHAS 1[EJIECO00Pa3HOCTEY.

3. JabopaTtopuas pab6ota Ne23 «CpaBHeHHE BHAOB 110 MOP(O-
JIOTHYECKOMY KPUTEPHIO».

Tema 3. Makpo3BoJIIOIUs U €€ pe3yabTaThl (6 1)
Metomp! nzydeHus: MakpoldBoonuy. [laneorTomornaeckne METOIb! n3yde-



Hust 9BomoLH. [lepexonHbie GOpMBI M (GHIIOT€HETHYECKHE PSIbl OPIaHH3MOB.

Buoreorpaduueckue Mertoabl u3ydeHus dBoiround. CpaBHeHue ¢IIOpsI
u QayHBI MaTEPUKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emnu. Buns-
SH/IEMUKU U PEITUKTHL.

OMOPHOIOTHYECKUE U CPABHUTEIBHO-MOP(]OIIOrHYECKUE METOABI N3yUYECHUS
sBoIOIMU. ['eHeTHueckue MEXaHU3MBbl SBOJIIOLUHN OHTOI€HE3a W IOSBICHUS
9BOJIIOI[OHHBIX HOBIIECTB. ['OMOJIOTHUHBIE U aHAJOTMYHBIE OpraHbl. Pynu-
MEHTapHbIe OpraHbl M aTaBU3Mbl. MOJIEKYJSIpHO-TEHETHYECKHE, OHOXUMUYE-
CKHE€ M MaTeMaTHYeCKUEe METOMbl M3y4eHUs dBOMIOLUU. [ 'OMOJIOrHYHbIE TeHBI.
CoBpeMeHHbIE METOIBI TOCTPOCHHS (PMIIOTEHETHYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTaIH U 3BOJIOLUS TEHOMOB.

OO01e 3aKOHOMEPHOCTH (TIPaBUiIA) 3BONIONUU. [Ipunyun cmenvl QYHKYUIL.
HeoGpatumocTs 3Bomrony. AnanTuBHas paauaius. HepaBHOMEpPHOCTh TeM-
IIOB 3BOJIIOIUH.

JdeMoHcTpanuu

Ioptpetei: K. M. Bap, A. O. Kosanesckuii, @. Mromep, 3. ['ekkeb.

Ta0nuier v cxempl: «DHIOTCHETHUECKUI DSl JIOLIAANY, «APXEO-IITEPHKCY,
«3Bepo3yOsie smeps», «Crerouedansn», «PuHrnoduTe», «CeMeHHbIE MaopoT-
HUKW», «buoreorpaduueckue 30HbI 3eminy, «Jlpeid KOHTHHEHTOBY», «Penuk-
Tel», «HauaneHble cTaguu 3MOPHOHATIBHOTO PAa3BUTHSA IMO3BOHOYHBIX JKHUBOT-
HBIX», «[ OMOJIOTHYHbIE 1 aHAJOTUYHBIEC OPTaHbly, «PyIUMEHTH», «ATaBU3MBIY,
«XpOMOCOMHBIE Ha0OPBI YETIOBEKA U IIUMIIaH3e», «I JIaBHble HANpaBICHUS 3BO-
Tmonuny, «O0IIIe 3aKOHOMEPHOCTHY 3BOTIOIIHNY.

O6opyoBaHMe: KOJUIEKIIUH, TepOapri, MyJSIKHA UCKOTIAEMBIX OCTaTKOB Op-
TaHW3MOB; MYJISKM TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
1 aTaBU3MOB; KOJUICKITUH HACEKOMBIX.

Tema 4. IIponcxoskaeHne U pa3BuTue Ku3Hu Ha 3emae (15 )

Hay4nble TrHmoOTe3sl NPOMCXOXKICHHS JKU3HH Ha 3emne. AOuoreses
1 maHcnepMmus. JloHay4HbIe MPEACTaBICHUS O 3apOXKICHUM JKU3HU (Kpearnuo-
HU3M). 'Mnore3a MOCTOSIHHOTO CaMO3apOXAEHHS KHU3HH U €€ ONpOBEp>KeHHE
onbitamu ®. Penu, JI. Cnamnanmnanu, JI. [lactepa. [IpoucxoxaeHue >XKU3HU
1 aCTpOOHOIIOTHS.

OcHOBHBIE 3TaIbl HEOPraHU4YEeCKON 9BOJIIOLIMH. [InanerapHas
(Teo-morudveckas) IBONIONMS. XUMUYECKass 3BOJIONUS. AOWOTEHHBIN CHHTE3
OpraHn4ecKkux BemecTB u3 Heopranumdeckux. Omeir C. Muyutepa u I'. FOpu.
Obpa3oBanue TmOJMMEpOB W3 MOHOMepoB. KoamepBaTtHas Trumotes3a
A. 1. OnapuHa, runotesa nepBudHoro OymsoHa J[x. XomnneliHa, reHeTHIeCKas
rumore3a . Mémrepa. Pubosumsr (T. Uekx) wurunoresa «mmpa PHK»
V. I'unbepta. ®opMupoBaHrne MEMOpPaH M BOSHUKHOBEHHE MTPOTOKIIETKH.

Ucrtopus 3emmu u Meronsl e€ u3ydeHHs. lVICKomaemble OpraHHYEcKHe
octaTku. 'eoxporonorus u e€ meronpl. OTHOCHTENbHAS W a0CONIOTHAS TEO-
XpoHoorusi. ['e0XpoHoIoTHYecKast IIKaja: 30HbL, 3Pbl, EPHUOABL, TTOXH.

HavanbHble 3Tansl opraHudeckoit sBoatonun. [osBieHne 1 3BONIONHUS MEp-



BBIX KJICTOK. DBOJIIOIMS MeTabonu3Ma. BO3HMKHOBEHHE NEPBBIX YKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBbIE OMOIUIEHKHM KakK aHaJIOr INEPBBIX Ha 3emie co00-
miectB. CTpoMaTonuTsl. IIpokaproThl U AYKapHOTHIL.

[IpoucxoxxaeHne 3ykapuoT (cuMOHOreHe3). DBOJIOUOHHOE MPOUCXOXKIE-
Hue BUPYCOB. IIponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HukHOBe-
HUE OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPTraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOIMH BBICIIMX pacTeHUil. OCHOBHBIE apoMOPQO3bI
pactenuii. Beixon pacteHuil Ha cyuy. llosBieHue COpOBBIX PacTEHUU U 3a-
BoeBaHMe UMHU cymu. CeMeHHbIe pacTeHus. [IpoucxoxkaeHne IBETKOBBIX pac-
TEHU.

OCHOBHBIE 3Talbl IBOJIIOIUH JKUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benynckas dayna. KemOpuiickuii B3pbIB — IOSIBICHHE COBPEMEH-
HBIX TUNOB. IlepBrie XOp0BbIe *KHUBOTHBIC. JKU3HB B BOJie. DBOIOLUS 1103BO-
HouHbIX. [Tpoucxoxxnenune amduouii u pentuauid. [IpoucxoxaeHne MiIeKou-
Taromwmx U ntul. [puaimn kioyeBoro apomopdosa. OcBoeHue O0ECO3BOHOY-
HBIMU U TO3BOHOYHBIMHU JXUBOTHBIMU CYIIH.

Pa3zButre xu3HM Ha 3emiie MO dpaM U MepuojiaM: apXxei, mpoTepo30i, ma-
7eo30i,  Me3030H,  KaiHO30#.  OOmas  XapakTepUCTHKa  KJIMMaTta
U TeOJIOTHUYECKUX TporeccoB. [losiBieHHe U paciBeT XapaKTEepHBIX OpraHM3-
MOB. YTiieo0pa3oBaHHe: €ro YCIOBHs U BIUSHUE HA ra30BbId cOCTaB aTMocde-
pEL.

MaccoBble BBIMMPAHUSI — 3HKOJIOTMYECKUE KPU3UCHI Ipouuioro. Ilpuuunst
U CJICICTBUSL MACCOBBIX BBIMHpaHUHA. COBpEMEHHBIH SKOJIOTHUECKUI KPHU3MC,
ero ocobennoctu. [IpoGiema coxpanenus 6nopazHooopas3us Ha 3emiie.

CoBpeMeHHasi cUCTeMa OpraHuYecKoro mupa. [IpuHIMITBL KilacCU(pHUKALUH
OpraHU3MOB. OCHOBHEBIE CUCTEMATHYECKHUE rpynrbl OpraHUu3MOB.

JdeMoHcTpauuu

Hoptpetst: @. Penu, JI. Cnamnannanu, JI. [actep, M. 1. Meunukos, A. U.
Omnapumn, JIx. Xonaeiin, I'. Mémnep, C. Munep,

I'. IOpmu.

Ta0auiel u cxembl: «Cxema onbita @. Pequ», «CxeMa omnbiTa
JI. TlacTepa mo M3y4eHHIo caMo3apoXKaCHUS Ku3HI», «Cxema ombita C. Musure-
pa, I. IOpm», «OTanpl HEOPTaHUYECKOW 3BOMONUNY, «[ €OXpOHOIOTHIECKAs
mKaja», «HaganpHble 3Tammbl OpraHMYecKO IBOMIONUI, «CXxemMa 00pa3oBaHU
9yKapuoT ImyTéM cuMmOunorenesa», «Cuctema XHBOH mpupoasn», «CTpOeHHE BH-
pyca», «ApoMopdo3bl pacTeHHI», «PUHHOGHUTE), «OIHOKIETOYHBIE BOIOPOC-
Iy, «MHOroKJIeTOUHbIE BoJlopociny», «Mxuy», «l[lanmopotHukuy, «I onocemeH-
HBIC PACTCHUA), <<OpraH1>1 IIBETKOBBIX paCTeHHﬁ», «Cxema pa3-BUTHUA )KUBOTHO-
ro MHpa», «ApoMopGO3bI KUBOTHBIX», «[IpocTeiimme», « KuieyHOI0I0CTHRIEY,
«[Inockue gepm», «UneHucronoruey», «Peidbl», «3eMHOBOAHBIE», «IIpecMmbika-
omuecs», «lItuupy, «Mnexkonuratomue», «Pa3BuTue XKU3HH B apXxerckoi
ape», «Pa3Burue JKU3HM B IPOTEPO30MCKOM 3pen», «Pa3BuTHe XKU3HU
B MaJIe030MCKOM 3pe», «Pa3BuTHe >XU3HU B ME3030MCKOM 3pe», «Pa3putue
JKU3HU B KaWHO30MCKOM ape», «CoOBpeMeHHasi CHCTEMa OPTaHUIECKOTO MUPay.



O6opyroBanue: TrepOapuM pacTeHUIl Ppa3NUYHBIX OTJIENIOB; KOJUICKLUH
HACEKOMBIX; BJIaXKHBIC Ipenaparbl >KUBOTHBIX; PAKOBHUHBI MOJUIFOCKOB; KOJI-
JIEKIIMU UTJIOKOXKHX; CKEJeThl TI03BOHOYHBIX JKMBOTHBIX; 4Uyd4ena ITHI]
U 3Bepeil; KOJJIEKIIMN OKaMEeHENIOCTEH, MMOJIe3HBIX UCKOMAEeMbIX; MYJISDKH Opra-
HUYECKHX OCTaTKOB OPT'aHH3MOB.

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI

1. BupryansHas nabopatopHas paborta Ne24 «Moxenu-
poBanue onbIToB Mmniepa—IOpu 1o u3yueHnto abMOTeHHOTO CHUHTE3a Opra-
HUYECKHUX COCAMHEHUI B IEPBUYHOM aTMOchepe.

2. JJabopaTtopuas pabora Ne25 «l3yueHue u onMcaHue HUCKO-
MaeMBIX OCTaTKOB JPEBHUX OPTaHU3MOB).

3. IpakTuueckas pabora Nel3 «M3yueHue ocobeHHOCTEH CTPO-
€HUS PaCTCHUI pa3HbIX OTIEIOBY.

4. Ilpaktuueckas pabora Nel4 «U3ydyeHnue ocobeHHOCTEN CTPO-
C€HHUA ITIO3BOHOYHBIX XUBOTHBIX)).

Tema 5. Ilpoucxo:kaeHue yeaoBexka — anTponorenes (10 4)

Paznensl u 3a1a4y aHTPOIIOJIOTUH. METO bl aHTPOIIOJIOTHH.

CraHOBJICHHE MPEACTABICHUIN O MPOHCXOXACHUM 4elloBeKa. Penuruosnsie
B033peHHsA. COBpEeMEHHbIE HAYUHBIE TEOPUU.

CXO0JCTBO uesioBeKa ¢ KUBOTHBIMH. CHCTEMaTHUECKOE IOJIOKEHHUE YeoBe-
ka. CBumeTeNbCTBA CXOACTBA 4YENOBEKA C KUBOTHBIMU: CPaBHHUTEIBHO-
MOP(hOJIOTHYECKHE, IMOPHOIOrHYECKHe, (HU3HOJIOr0-OMOXUMHUYUECKUE, IOBE-
JCHYCCKUC. OTanunst 4ejIoBEKa OT >KHUBOTHBIX. HpﬂMOXO)K}]CHI/Ie 1 KOMIIJICKC
CBs3aHHBIX C HUM ITPU3HAKOB. Pa3BuTHE roJJOBHOTO MO3ra U BTOpOﬁ CHUI'HaJIb-
HOM CUCTEMBI.

JBmwxyuue cuibl ((pakTopsl) aHTPOIIOreHe3a: OHOIOTUIECKHE, COITHATIBHBIE.
CooTHoIIeHHe OHOJIOTHYECKUX M COLMANBHBIX (aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHHME 4YeI0BEeKOOOpa3HbIE O0OE3bSHBI
(IPOKOHCYIIBI) M paHHHUE TOHTHABI — OOIIME MPEIKH YeJI0BEKOOOpa3HBIX 00e-
3bsIH M JIIOJIE. ABCTPAJIONUTEKH — JBYHOTHE TpeaKHu jroaei. YenoBek yme-
JIbIH, NIEPBBIE U3TOTOBIIEHUS OPYAUN Tpyaa. UenoBek NpsAMOXOAAIIUI U IEPBBIN
BBIXOJI JItoJIeH 3a nipenensl Adpuku. Yenoek reinenpOeprckuit — oOmwid mpe-
JOK HEaHJEepPTaJIBCKOTO YEeIOBEKa W HYeoBeKa pa3yMHOro. YenoBek HeaHIEp-
TAJIbCKUIM KaK BUJI JIFOJIE XOJIOHOTO KiumaTa. YenoBek pa3yMHbIA COBPEMEH-
HOTO THIIA, JICHUCOBCKUI YeNOBEK, OCBOSHIE KOHTHHEHTOB 3a npenenamu Ad-
puku. [TaneoreneTnka 1 nManxeoreHOMHKA.

OBOMIONNS COBPEMEHHOTO 4elnoBeKa. ECTeCTBEHHBIN OTOOp B HMOMYJISAIMAX
yenoBexka. MyTalmoHHBIH mporiecc 1 noauMopdu3M. [lomynsaiuonHbIe BOJIHEL,
npeiid reroB, murpanus u «3(GpQPexT ocHoBATENN» B MOMYJISIIUIX COBPEMEHHO-
T'O YeJOoBeKa.

UYenoseueckue pacel. IloHsTue o pace. bosbluue pacel: eBponeouaHas
(eBpa3wmiickas), aBCTpajIo-HErPOUIHAS (IKBATOPHAIbHAS ), MOHTOJIONIHAS (a3H-
aTCKO-aMepHKaHCKasi). Bpemst u myTm pacceneHUs dYeloBeKa IO IUIaHEeTe.



EnuncTBO yenoseueckux pac. Hayunas HecocTosTenbHOCTb pacusma. [Ipucmo-
COOJICHHOCTh YeJIOBEKa K pasHbIM YCIOBHUSIM OKpYXaromed cpensl. BrusiHue
reorpaduueckoil cpeapl u apelida reHoB Ha MOP(OJIOTHIO U (PH3HOJIOTHIO Ye-
JIOBEKA.

MeXIUCUUITMHAPHBIE METO/IbI B (M3HYeCKOl (OMOJIOrHYecKOi) aHTPOIo-
JIOTHH. DBOJIOIMOHHAS AHTPOIOJIOTHS U MalCOAHTPOINOJIOTUS UYEIOBEUECKUX
nonynsanuil. bruoconuansHele UcclenoBaHMs NPUPOALI uenoBeka. Mccienosa-
HHE KOJBOJIIOIUHU OHOJIOTHYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

Iloptperer: Y. lapsuH, JI. JIuku, f. 4. Porunckuii, M. M. I'epacumos.

TaOmuupr v cxemel: «MeToabl aHTpOIOJIOruN», «I'OJOBHOH MO3r YenoBe-
Ka», «YenoBexooOpasHble 00e3bsHBI», «CKeNeT uelloBeKa M CKeNeT IIMMIIaH-
3e», «PyIUMEHTBl M aTaBU3MBI», «/[BHXKyIIHe CHIJIBI aHTpONOreHe3a», «JBo-
JIIOIIMOHHOE JPEBO YeJIOBEKa», «ABCTpajonuTex», «UemoBek ymensri», «Ue-
JIOBEK MpsAMOXoasiuit», «JlenucoBckuii yenoBek» «Heanneptanbiely, «Kpo-
MaHBOHIIB», «lIpeaku uenoBekay, «ITalmbl 3BOJIOLNHU YelIoBeKay, «Packl de-
JIOBEKAY.

O06opyoBaHue: MYJSIKA OKaMEHeJoCTel, MpeMeTOB MaTepUaIbHOH KyJlb-
Typel ~ TPEAKOB  YelloBeka,  pempoaykimu  (portorpadum)  KapTHH
¢ MU(OJOTUYECKIMU 1 OMONIEHCKUMH CIOKETaMU MPOMCXOXKICHUS YelIOBEeKa,
¢dororpaduu HaXOJOK HCKONAEMBIX OCTAaTKOB YEJIOBEKa; CKEJIET YEeJIOBEKa;
MOJIeNb uepera 4YeJOoBEeKa M yepena IIMMIIaH3€; MOJENb KHUCTH YeJOoBeKa
1 KUCTH IIMMIIaH3€; MOJIEJIM TOPCa IMPEAKOB YeI0BeKa.

JlabopaTopHble U MpaKTHYecKHe padoThl

1. TabopatopHass pabora Ne26 «M3ydyeHue 0OcoOECHHOCTEH
CTPOEHHS CKeJleTa YeJIOBEKa, CBI3aHHBIX C MPSMOX0XKICHHEM).

2. llpaktuyeckass pabora Nel5 «l3yueHue OHKOJIOTHUECKHUX
aZanTalnui 4eJI0BeKay.

Tema 6. Jkxogorusi — HayKka O B3aHMOOTHOIIEHHSX OPraHU3MOB
U HAJIOPraHU3MEeHHBIX CHCTEM C OKpY»Karoueii cpenoii (3 u)

3apoykeHHe U pa3BUTHE 3K0JI0THU B Tpyaax A. ['ymbonsara, K. @. Pynse,
H. A. CesepuioBa, D. I'ekkensi, A. Tenciu, B. H. Cykau€sa. Pa3aensr u 3agaun
sKosioruu. CBA3b SKOJIOTHH C APYTUMH HayKaMH.

Metomsr sxonoruu. IlomeBbie HaOMIOAECHMSA. DKCHEPUMEHTHI B SKOJIOTHH:
MIpUPOAHbIE U JabopaTopHble. MoOAETHpPOBaHNWE B HKOJIOTUH. MOHHTOPUHT
OKpPYXKAIOIIeH CpeIbl: JIOKaIbHBIN, pErHOHANBHBIN U TI100aTbHBIH.

3HadyeHNE YKOJOTHYECKUX 3HAHMHN IS YeJIoBeKa. DKOJIOTHYECKOEe MUPOBO3-
3peHHe Kak OCHOBa CBsi3eM yesioBeuecTBa ¢ npupoaoi. dopmMupoBaHue 3K0J10-
TMYECKOM KYJIBTYPbI U 3KOJOIMYECKON IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuun

Hoptpers: A. T'ymbompar, K. ®. Pymse, H. A. Cesepruos, J.I'ekkenp,
A. Tencnu, B. H. Cykaués.

Tabammer u cxemer: «Pa3gens! skomorum», «MeTomsl SKomorum», «Cxema



MOHUTOPHHIA OKPY>KAIOLIEH Cpeabl».

JlaGopaTopHble M NpaKkTHYecKHe PadOThI

JlabopaTtopuass pabora Ne27 «l3ydeHue MeToJ0B SKOJOTHYE-
CKHX UCCIJICIOBAaHUMN».

Tema 7. Opranusmsl u cpeaa ooutanus (9 1)

Okonornyeckue (GakTopsl U 3aKOHOMEPHOCTH HX aeiictBus. Knaccuduka-
LIUST 9KOJIOTHYECKUX (PaKTOPOB: a0MOTHYECKUE, OMOTUYECKHE, aHTPOIIOTEHHBIE.
OO1mme 3aKOHOMEPHOCTH JEHCTBUS dKOJOTHYecKHX (akTopoB. IlpaBuio mu-
numyma (K. Impenrens, 0. JIubux). TonepanTHOCT. DBpHUOHOHTHBIC
U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue aktopbl. CBeT Kak sKonoruueckuid akrop. JleficrBue pas-
HBIX yYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3MBI. DKOJOTMYECKHE T'PYIIIIHI
pacTeHuH ¥ )KUBOTHBIX 0 OTHOUICHHUIO K cBeTy. CurHanbHas poib cBeta. Do-
TOIEPHOAU3M.

Temmeparypa kak 3kojorundeckuii ¢akrop. [eiicTBUEe TeMIepaTyphbl Ha Op-
raiu3Mel. [lofikunoTepMHble U rOMOHOTEpMHBIE OpPraHU3MBL. DBPUTEPMHBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTh Kak akojorumueckuit ¢axtop. I[Ipucmocobinenust pacTeHuit
K MOJiIep KaHui0 BoHOTO OanaHca. Kiaccudukalys pacTeHuit M0 OTHOIICHUIO
K Bozie. [Ipucnocobienns ;UBOTHBIX K HN3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl oOMTaHWS OPraHW3MOB: BOJHAs, Ha3eMHO-BO3AYILHAs, MOYBEHHAs,
riryOMHHAs TIOATIOYBEHHAS], BHYTpHOpTraHu3MeHHasA. PU3NKO-XUMHYECKHE 0CO-
OEHHOCTM Cpej OOWTaHMS OpraHu3MoB. I[IpHCHOCOONEHUSI OpraHU3MOB
K XKHU3HH B Pa3HBIX CpeAax.

Buonornmueckue putmbel. BHemrHue U BHyTpeHHHE pUTMBL CyTOYHBIE
U TOAWYHBIE pUTMBL. [IpHCIIOCOOIEHHOCTE OPraHM3MOB K CE€30HHBIM H3MEHe-
HUSIM yCIIOBUH JKU3HU.

Kuznenusie popmel opranu3moB. [loHsTue o xu3HeHHOH Qopme. JKuzHeH-
Hble (OPMBI PACTEHHI: IEPEBbs, KYCTAPHUKH, KYCTApPHHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKHW3HEHHBIE (DOPMBI KUBOTHBIX: THIPOOHMOHTHI,
re00MOHTHI, a9POOHOHTBEI. OCOOEHHOCTH CTPOEHUS B 00pa3a KU3HHU.

Brotnueckne daxTopsl. Bruasl OHOTHYECKHX B3aWMOICHCTBUI: KOHKYPEH-
LIUs1, XUIIHUYECTBO, cuMOM03  ero ¢opmer. [lapasutusm, Kkooneparys, MyTya-
JU3M, KOMMeEHcaam3M (KBapTHPAHTCTBO, HaxieOHW4YecTBO). Herpoduueckue
B3aMMOJIeHCTBHA (TOoTMYecKne, hopudeckue, padpudeckue). 3HaUeHHE OMOTH-
YEeCKHUX B3aMMOJCHCTBHH JJIS CYIIECTBOBAHHUS OPTaHW3MOB B Cpe/ie OOMTaHHS.
[TpuHIMT KOHKYPEHTHOTO NCKITFOUEHHS.

JdeMoHcTpanuun

Tabauier u cXxeMpl: «OKomorudeckue ¢akTopsr»y, «CBETOBOHW CIEKTpP»,
«DKOJOTHYECKHE TPYIIbI )KHBOTHBIX MO0 OTHOIICHHIO K CBETY», «TemIokpos-
HBIE JKUBOTHBIEY», «XOJOTHOKPOBHBIEC KUBOTHBIEY», «DHU3HONIOTHYECKHE anal-
Talluu JKUBOTHBIX», «Cpenbl oOMTaHUsI OpraHu3MoB», «buonormueckne pur-
Mb», «OKu3HeHHBIE (GOPMBEI pacTeHui», «Ku3HeHHBIE (HOPMBI KUBOTHBIXY,



«DKOCUCTEMa IIHUPOKOIUCTBEHHOI'O Jiecay, «IKOCHUCTEMa XBOWHOrO Jiecay,
«enu nuranusy, «XuuHuuectBoy, «llapasutusmy, «Konkypenuus», «Cum-
6103y, «KoMMeHcanusmy.

OOGopy/oBaHue: TepOapuM PACTCHUI W XKUBOTHBIX, MPUCIIOCOOICHHBIX
K BIMSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOPOB; repOapuu CBETOMIOOMBBIX,
TCHETIOOMBBIX U TCHEBBIHOCIMBBIX PACTCHHUI, CBETONOOUBBIC, TCHEITIOOHBEIC
Y TCHEBBIHOCIIMBBIC KOMHATHBIC PACTCHUS; repOapuu U KOJUICKIMU TEILIOII00H-
BBIX, 3UMOCTOMKHX, MOPO30YCTOHYHMBBIX PACTCHUIN, dydelia MTHUI] U 3Bepeii; rep-
0apuu pacTCHHM, OTHOCSINUXCS K rHrpoduTaM, Kcepoduram, Me30hUTaMm; KOM-
HATHBIC PACTCHHS JaHHBIX TPYIIT;, KOJUICKIIUH KHUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpeaax; repbapur U KOJUICKIIUU PACTCHUM U )KUBOTHBIX, O0JIIAI0NIAX YePTaMU
MIPUCIIOCOOJICHHOCTA K CE-30HHBIM H3MEHEHHSIM YCIIOBHH KHM3HH; TepOapuu
Y KOJUICKIIMU PACTCHHUN U )KUBOTHBIX Pa3IMYHBIX )KU3HCHHBIX (POPM; KOJUICKIHH
JKHUBOTHBIX, YYACTBYIOIIUX B PA3IUUHBIX OMOTUUCCKHUX B3aUMOCHCTBHUSIX.

JlaGopaTopHbIe M MPAKTHYECKHE PADOTHI

1. TabopaTtopHas pab6orTa Ne28 «BpIsiBICHHE NPUCTIOCOOICHHIA
OpPraHMU3MOB K BIUSHHIO CBETaY.

2. JJabopaTtopHas pab6ora Ne29 «BrisiBieHHE NPUCIOCOOTCHUI
OpPraHM3MOB K BIUSHHIO TEMIICPATYPhI».

3. JabopaTtopuas paboTta Ne30 «AHATOMHYECKHE OCOOCHHOCTHU
paCTeHH# U3 Pa3sHbIX MECT OOUTAHUSY.

Tema 8. DkoJ10rusi BUA0B ¥ monyasiumii (9 u)

DKOJIOTMYEeCKUE XapaKTePUCTHKU Tomyssinuu. [lomynsinus kak Ouonoruue-
ckas cucteMa. Poib HEOJHOPOJHOCTH cpenbl, (U3MUecKux OapbepoB
U 0cOOCHHOCTEl OMOJIOrMU  BUIOB B ()OPMUPOBAHUHM IPOCTPAHCTBEHHON
CTPYKTYpbl momynsanuil. OCHOBHBIE IOKa3aTeNd MOMYJSALUN: YHCICHHOCTS,
IJIOTHOCTb, BO3PACTHAs U I0JIOBasl CTPYKTypa, POKAAEMOCTh, IIPUPOCT, TEMIL
pocTa, CMEPTHOCTb, MUTPALLUSL.

OKonornyeckas CTpyKTypa momyssanu. OLeHKa YUCIEHHOCTH TOILYJISLNH.
JluHaMuKa NomyJssuuu U e€ perynauus. buornyeckuil noTeHuyan nonyJssnum.
MopaenupoBaHue AMHAMHKH MOMyJAuH. KpHBBIE pocTa YHUCICHHOCTH MOITY-
nsarun. KpuBble BEDKUBaHUS. Perynsius YuciIeHHOCTH MOIyJISIHNA: pois (ak-
TOPOB, 3aBHUCAIINX U HE 3a-BUCAIINX OT IFIOTHOCTH. DKOJIOTHIECKHUE CTPATCTHH
BuAOB (r- 1 K-cTparerun).

ITorstne 06 sxomormueckoi Hume Buaa. Mectooburanue. MHOromepHas
Mojienb skojorndeckor Humu Jx. Y. Xarunncona. Pasmepsl sxonorudeckoi
Huuu. [loTeHuManbHas ¥ peanu3oBaHHast HULIN.

Bun kak cucrema momynsiuid. Apeanbl BUIOB. BUIBI U MX KU3HEHHBIS
CTpaTeruy. DKOJIOTHIECKHIE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS M MHUTPAIUi XKMBOTHBIX. bronorndeckne nH-
Ba3WHU YY>KEPOJHBIX BHJIOB.

JdemoHcTpanuu

Ioptpert: JIx. N. XaTunHCOH.



TaOnuupr ¥ cxembl: «DKOJIOTHYECKUE XapaKTEPUCTHKH TOMyJsiun», «IIpo-
CTPaHCTBEHHAsl CTPYKTypa MONyIsnuu», «Bo3pacTHble mupamMuabl MOMyis-
nun», «CKOpPOCTh 3acesieHUs] MOBEPXHOCTH 3eMJIM pa3lU4YHBIMU OpraHu3Ma-
Mm», «Mogens sxkonoruueckoi uumu Jx. M. XaTunHcoHa.

O6opyroBanue: repbapuy pacTeHU; KOJUICKIIUN )KUBOTHBIX.

JlaGopaTopHble M IpaKkTHYecKHe PadOThI

JlabopaTtopuas pa6ora Ne31 «lIpucnocobnenust ceMsH pacte-
HUU K PACCEICHUION.

Tema 9. DkoJjiorust cood1IecTB. IKOJIOrHYecKue cucremnl (12 1)

CooOmiecTBa opranu3mMoB. bruonieHos u ero crpykrypa. CBsi3u Mexay opra-
HU3MaMH B OHOLIEHO3E.

OxocucreMa Kak OTKpbITas cucrema (A. Jkx. Tencnu). PyHKIMOHAIbHbIE
OJIOKM OpPraHM3MOB B 9KOCHCTEME: HPOIYLCHTHI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue yposuu. Tpoduueckue nenu u ceTu. AOHOTHUECKHE OJIOKH DKO-
cucteM. I1ouBs! 1 MBI B 3K0ocucTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE MOKa3aTeNu dKOCUCTeMBbl. bromMacca M mpoayKIus. JKOJoTude-
CKHC IMUPpaMUbI YHUCEIT, 6I/IOMaCCLI " DOHCPIUu.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Diyxmyayuu.
HamnpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCUH. [lepBuiHbIE
1 BTOPUYHBIC CYKIICCCHUU U UX TPUYHHEI.

AHTpoOTIOTeHHBIe BO3JEHCTBUS Ha cyKueccud. KimmakcHoe coobmectso. bro-
pa3zHooOpa3ue U MOJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
€O001IIEeCTB.

ITpupoaHbie 3KOCHCTEMBI. Jkocucmemvl 03€p u pex. DKocucmemvl mopet
U oKeano8. dxkocucmemvl MyHOp, 1ecO8, cmeneli, nyc-mvliHb.

AHTpOTIOTEHHBIE 3KOCHCTEMBI. ArposkocucTeMa. ArponeHo3. Pazmuums
MEXKIY aHTPONOICHHBIMU U IPUPOJHBIMH 3KOCUCTEMAMU.

Yp6oskocucrembl. OCHOBHbIE KOMIIOHEHTBI ypOo3KkocHucTeM. [opojackas
¢opa wu dayna. CuHAHTpONU3AIMsI TOPOJACKOHN (ayHsl. buonoruueckoe
1 XO35HICTBEHHOE 3HaUe€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

3aK0OHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB
B 9KOCUCTeMaX. Ponb kackaonozo agpgexma u udos--20ugpuxamopos (kove-
861X 61008) 8 QhyHKYuoHUpOoBanuu 3Kocucmenm. IlepeHOC PHEPTUU U BELIECTB
MEX]Iy CMEXHBIMH 3KOCHCTEMaMHU. Y CTOMUYMBOCTh OPraHU3MOB, MOMYJISIUN U
OKOCHUCTEM B YCJIOBUAX €CTCCTBCHHBIX U AHTPOIIOT'CHHBIX BOS]ICI\/'ICTBI/H\/'I.

Mexanuszmul 6030eticmeus 3a2pA3HeHUl pA3HbIX MUN08 HA
CcyOOp2aHUSMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPO6-
HAX, OCHOBbI IKON02UHECKO20 HOPMUPOBAHUS
AHMpOno2eHHo20 8o30eticmsus. MeTOZONOTHsI MOHUTOPHUHTAa €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHCTEM.

JdemoHcTpanuu

Toptper: A. JIx. Tencnu.



TaOmuuer v cxemer: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMa IIMPOKOJIUCT-
BEHHOTO Jieca», «JKOCHUCTeMa XBOHHOrO jeca», «DyHKUMOHAIBHBIE TPYIIIBI
OpraHU3MOB B 3KocHcTeMe», «KpyroBopoT BelecTB B 3kocucTeme», «Llemu
nuTaHus (MacTOMIIHAS, IETPUTHAs)», «DKOJOTHYECKas NHUpaMuaa YucCem»,
«3JKoyoruyeckass nupamuna OMomacchl», «IKOJOrHYecKas MHpaMHuIa dHep-
run», «OOpasoBanue Oonotay, «llepBuuHas cykueccus», «BoccraHoBneHue
Jieca mocie moxapay, « 9KOCHCTeMa 03epa», «ArpoleHo3», «KpyroBopot Be-
LIIECTB U MOTOK SHEPTUH B arporeHos3e», «[IpuMepsl ypoo-aKocHcTeM».

O6opyioBanue: repdapuu pacTeHUH; KOJUIEKIIMH HACEKOMBIX; Yydesa ITHUI]
U 3Bepeil; repOapuu KyJNbTYPHBIX M JTUKOPACTYIIMX PACTCHHH; aKBapUyM Kak
MOJI€Nb YIKOCUCTEMBI.

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI

1. lpaktuuyeckas padbora Nel6 «3yuenue u onucanue ypoo-
9KOCHCTEMBI».

2. JJabopaTtopuas pabora Ne32 «M3yueHue pazHOOOpasust Mein-
KHX TOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX DKOCHCTEMAX.

3. Dkckypcus «IKCKypcHs B THIIUYHBIA OnoreoineHo3 (B 1yopaBy, Oe-
PE3HSK, eIbHUK, Ha CyXOOJIbHBII MM MOWMEHHBIH JIyT, 03epo, 6010TO)».

4, Dxckypcus  «IKCKypcus B arpo’kocucteMy (Ha Ioje WIH
B TEIUTMYHOE XO35HCTBO)».

Tema 10. Buocepa — riaodaanHas 3xkocucrema (6 1)

buocdepa — oOmiemmaneTapHast 00004Kka 3eMiid, TA€ CYIIECTBYST WU
CyllecTBOBaJia KHM3Hb. Pa3BuTHe mpeicTaBieHHd o Ouocdepe B Tpynax O.
3tocca. Yuenue B. U. BepnHaackoro o ouo-cdepe. Obmactu o6uocheps u eé
cocraB. JKuBoe BeuiecTBo Ouochepsl 1 ero QyHKIUH.

3aKOHOMEPHOCTH CyllecTBoBaHMs Onocdepsl. OcobeHHOCTH Onochepsl Kak
ro0anbHOM 3K0ocHcTeMbl. J[nHamMuueckoe paBHOBecue B Onochepe. Kpyroso-
POTHI BEIIECTB M OMOT€OXHMHUYECKHE IUKIBI (Yriieposa, a3ota). PUTMUYHOCTH
sIBIICHUI B Onocdepe.

3oHanpHOCTh Onocdeprl. [lonsarue o 6uome. OCHOBHBIE OHOMBI CYIIH:
TyHZIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IIMPOKOJHCTBEHHBIE Jieca, CTEIH, ca-
BaHHBI, IIYCTBIHU, TPOMHWYCCKUE JIECA, BBICOKOI'OPbA. KJ'II/IMaT, paCTHTCJ’[BHBIﬁ
1 )KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa U (QyHKIUS )KUBBIX CUCTEM, OIIEHKA MX PECYpCHOTO MOTEHIHAaIa
u 6rnocepHbIX HyHKIHIA.

JdeMoHcTpanuun

Hoptpetst: B. U. Bepranckuii, 3. 3occ.

Ta6muiet u cxembr: «'eocdepbr 3emmm», «KpyroBopoT a3ora B IpUPOJIEN,
«KpyroBopot yriepoja B npupojie», «KpyroBopoT Kuciopona B IIpUPOIEY,
«KpyroBopoT BozsI B mpupoe», «OCHOBHBIE OHOMEI Cymm», « KnmmMaTinaeckue
nosica 3emimy, «TyHapay, «Taiira», «Cmemranneiii necy», «lllupokonucTBeH-
HBIH Jecy, «Ctenby, «CaBanHay, «[1ycToiHm», « Tponmueckuii jgecy.

OO0opyoBanue: repbaprl pacTeHU pa3HbIX OMOMOB; KOJUIEKIIUU >KHBOT-



HBIX.

Tema 11. YenoBek u okpyzkaromas cpeaa (6 1)

DKoyoruyecknue KpHU3NChl U X NPUYMHBL. BosnelcTBue 4enoBeka Ha Omo-
coepy. 3arpsi3HeHHE BO3IyHIHOW cpeabl. OXpaHa Bo3ayxa. 3arpsisHEHHE BOJI-
HoM cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymenue noussl. OxpaHa HOYBEH-
HBIX pecypcoB. MI3MeHeHHe KnuMaTa.

AHTpONOreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIN W )KUBOTHBIN Mup. OXxpaHa
PacTUTENBFHOTO | )KUBOTHOTO MHpa. OCHOBHBIE NPHHIMIIBI OXPAHbI TPUPOJIBL.
Kpachsie kauru. Oco6o oxpansiemsle npupoausie Tepputopuu (OOIIT). bora-
HUYECKHUE cafibl ¥ 300-TOIMYEeCKHe MapKH.

OCHOBHBIC TNPHHIMITBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA W MPUPOJIBI.
ParronansHOe TPHPOIOIONIB30BAHUE U COXPAHEHHUE OWOJOTMYECKOro paszHo-
o0pazust 3emid. OOITHEe 3aKOHOMEPHOCTH TII00aTbHBIX SKOJIOTHYCCKUX KPHU3H-
coB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCA U €T0 BEPOSITHBIE TTOCIEACTBHUS.

Pa3Butne MeTO0B MOHMTOPHHIA PAa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIIEC-
coB. CucmemHvle  uccie0osanusi  nepexoda K pecypco-coepezaiouels
U KOHKYypenmocnocobnou  suepeemuxe.  buo-nornueckoe  pazHooOpasue
u Ouopecypcsl. Hayuonanvhvie ungopmayuonnvle cucmemvl, 006ecnedusaro-
wue 00Cmyn K uHopmayuy no COCMOSHUIO OMOENbHbIX 8UAOE U IKOCUCHIEM.

OcHogbl aKopeaburumayuu aKocucmem u cnoco6os 00pvoLI
¢ buonospesicoenusmu. Pekoncmpykyus MopcKux u Ha3eMHbIX IKOCUCEM.
JdeMoHCcTpauuu

Tabauiel ¥ cxeMbl: «3arpsisHeHue arMochepbl», «3arpssueHue ruapoche-
pb», «3arpsizHeHue mouBb», «IlapHukoBBIN 3hdexT», «Ocobo oxpaHseMble
MIPUPOJTHBIE TEPPUTOPUIY», «MOJIEeIH YyIpaBIsIeMOTr0 MUpay.

O6opyrnoBanue: GpoTtorpaduu OXpaHsIeMbIX pacTeHUI U KUBOTHBIX KpacHo#
kauru PO, KpacHo# KHUTH perHoHa.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O TIPEIMETA «bHOJIOI' U51»

Yue6nsIit npenmet «buonorus» (yriryOaéHHBIH yPOBEHB)
Bcero 204 4, u3 HEX 9 4 — pe3epBHOE BpeMs

10 KJIACC

(3 4 B Hexemo, Bcero 102 4, u3 Hux 1 4 — pe3epBHOE BpeMs)

Tembl ypoxos
U KOJIMYeCTBO YaCOB

OcHOBHOe coep:kaHue

IlnanupyemMsble BUaBI yueOHOI
JeATeJIbHOCTH 00y4aloIuxcs

TEMA 1. BUOJIOI'USI KAK HAYKA (1 1)

1. buosorus Kak KoMILIeKCHast
HAYKa H KaK 4aCTh COBPeMeH-
HOI'0 00IIeCTBA

(1)

CoBpemeHHast OHONOTHI — KOMIUIEKCHAS
Hayka. Kparkas ucTopust pa3BUTHsI OHOJIOTUH.
Brosornueckue Hayky M U3y4aeMble HMH TIPO-
OreMBl.

®dyHnaMeHTaNbHbIe, IPUKIAIHBIE U TIOUCKOBBIE
Hay4HbIE HCCIIeIOBAHUS B ONOJIOTHH.
3HavyeHne OHOJIOTHH B ()OPMUPOBAHUH COBpE-
MEHHOH €CTECTBEHHO-HAYYHOIl KapTHHBI MUpa.
IMpodeccun, cesazannbie ¢ Gnomornei. 3Have-
HHE OHOJIOTHH B IIPAKTHYECKOH J1eATeIbHOCTH
4eJIOBEeKa: MEAULINHE, CEJIbCKOM XO03HCTBE,
MIPOMBINUIEHHOCTH, OXPAHE ITPUPOBI.
JeMoHcTpanuu

PackpeiBaTh comepxaHne TEpMHHOB

U TIOHSITHIT: HAyYHOE MUPOBO33pEHUE, HAyUHAas
KapTHHA MUpa, HAYYHBIH METO/], TUTIOTE3a,
TEOpHsl, METOJIbI UCCIIEIOBAHUS.
XapakTepu30BaTh OMOIOTUI0 KaK KOMILIEKC-
HYIO HayKy, €€ MECTO U POJIb CPEelIu IPYrHX
€CTECTBEHHBIX HayK.

O1eHUBATh BKJIAJ] OTEYECTBEHHBIX YUEHBIX

B Pa3BHTHE OHOJIOTHH.

O1neHuBaTh POIIb OHOIOTUIECKUX OTKPBITHI
u COBpeMeHHbIX I/ICCJ'lellOBaHI/If/i B pa3Bl/lTI/II/I
HAaYKHU U IPAaKTUYECKOH IeATeIbHOCTH JTIOJEH.
[MepeuncisTs mpodeccuu, CBA3aHHbIC




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Hoprpersr: Apuctotens, Teodpact,
K. JIunneit, XK. b. Jlamapk, Y. {apBus,

C COBpPEMEHHOU OMOJIOTHEH.
TIpUBOAUT TIPUMEPHI TPAKTUIECKOTO

V. TI'apseit, I'. Menpnens, B. U. Bepuanckuii, 1.

I1. TTaBnos, U. . Meunukos, H. 1. BaBunos,
H. B. Tumodeer-Pecosckuit, J[x. YoTcoH,
®. Kpuk, 1. K. benses.

Tabnunpr ¥ cxeMpl: «CBs3b OMOJIOTHN

¢ IpyruMu Haykammy, «CructeMa Ouonoruie-
CKUX HAYK»

HCTIONB30BAaHMS JOCTIKESHUI OMOJIOTHI
B MEJIUIIMHE, CEIILCKOM XO3sHCTBE, IPOMBIII-
JICHHOCTH U OXpaHe NPUPO]Ib

TEMA 2. )KUBBIE CUCTEMBI U UX U3YUYEHMUE (2 u)

2. ’KuBble CHCTEMBI H HX CBOJi-
cTBa
19

JKuBble cHCTEMBI KaK MpeaMeT H3yIeHUs OHo-
soruu. CBOWCTBA JKUBBIX CHCTEM: €IMHCTBO
XHUMHYECKOTO COCTaBa, TUCKPETHOCTh

1 I[EJIOCTHOCTD, CJIOKHOCTh

1 YIOPSIIOYEHHOCTH CTPYKTYPBI, OTKPBITOCTb,
CaMOOpPTaHHU3aIHs, CAMOBOCIIPOU3BEACHHE,
Ppa3apaXKMMOCTh, U3MEHYHBOCTh, POCT

U pa3BHUTHE.

JdeMoHcTpauun

TaOnuuer u cxeMer: «OCHOBHBIC IPU3HAKH
JKU3HIMY, «buosoruueckue cucteMbn», «CBO¥-
CTBa KUBOW MaTEePHUN»

PackpbIBaTh coziepikaHHEe TEPMHHOB

Y TIOHATHUIL: )KMBasi CUCTEMA, JJIEMEHT, MOACH-
CTeMa, CTPYKTYpPa; OTKPBITOCTb, BBICOKAs YIIO-
PSIOYEHHOCTD, YIPABIAEMOCTh, HEPApXHY-
HOCTb, 0OMEH BEIIECTB U MPEBpPAIlEHHE JHEP-
T'MH, CAMOBOCIIPOM3BEICHNE, CAMOPETYJIAIIHNS,
pa3BHTHE.

XapakTepu3oBaTh CTPYKTYPYy U CBOHCTBA XKHU-
BBIX CHCTEM, OTJINYMS XMMHUYECKOTO COCTaBa
00BEKTOB KHUBOU U HEXKUBOI MPUPO/IBI, 00Nt
MPUHIIUI KJIETOYHOH OpraHu3aly KUBBIX
CHCTEM.

CpaBHHBaTh OOMEHHBIE IIPOLECCHI B HEXKUBOM




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

1 XKUBOI IPUPOJIE; PACKPHIBATH CMBICII peaK-
i MeTabonu3ma.

OOBACHATH MEXaHU3MBI CAMOPETYJIALIIH KH-
BBIX CHCTEM Pa3IMIHOTO HEePapXUIecKOro
YPOBHSI; PaCKpBIBATh CYTh HPHHIIUIIOB IT0JIO-
JKUTEIIBHON U OTPULATEIFHOH 00paTHOH CBSI3H.

AHanu3upoBaTh CBOMCTBAa CAMOBOCIIPOU3BE/IEC-
HUSI, pOCTa U Pa3BUTUSI OPIaHU3MOB

3. YpoBHeBasi opranu3auusi
JKMBBIX CHCTEM

1w

VpoBHU OpraHU3aLUK KUBBIX CUCTEM: MOJIe-
KYJISpHBIN, KIIE€TOUHBINA, TKAHEBBIN, OpraHu3-
MEHHBIH, OMYJISIIIMOHHO--BUI0BOM, IKOCH-
CTeMHBIH (OHOTe0-11e-HO-TH-YeCKHUii ), Ono-
coepnsIii. [Ipo-mieccrl, mpoucxoasmue

B JKUBBIX cHcTeMax. OCHOBHBIE IPU3HAKH XKH-
Boro. JKu3Hb Kak Gopma CymiecTBOBaHHS Ma-
tepuu. Hayku, nzyuaronye »XuBble CUCTEMBI
Ha pa3HbIX YPOBHSX OpraHU3alMU.

V3yueHne uBBIX cUCTeM. MeTo bl GHOIOTH-
yeckoit Hayku. Habmone-Hue, n3mepenue,
9KCIIEPUMEHT, CUCTEMAaTH3alisl, METaaHAIIN3.
[lonsiTHE O 3aBUCHMOM 1 HE3aBUCUMOU Tiepe-
MeHHoH. [InanupoBanue sxcnepumenra. [lo-
CTaHOBKa U NpoBepka runote3. Hynesas rumno-

PackpbiBaTh coepxaHue TS pMHHOB

Y TIOHATHH: KU3Hb, HAYYHBIH (DaKT, HAYIHBIN
METO/, Ipo0biieMa, TUIIOTe3a, TEOPHs, IPABUIIO,
3aKOH, YPOBHH OPTaHH3AINHN KUBBIX CHCTEM.
[NepeuncnsaTe MPU3HAKH )KUBOTO.
XapaxTepu30BaTh OCHOBHBIE YPOBHU OPTaHH-
3aI[1H1 JKUBBIX CHCTEM U METO/IbI OHOJIOTHYe-
CKHUX HCCIIE0OBaHUH.

OnuceIBaTh 0COOEHHOCTH, XapaKTepHbIE IS
Ka)KJIOT'0 YPOBHSI OpraHH3aLUuH KHBOTO.
Ha3biBaTh HaykH, H3ydalomue )KUBBIE CHCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHHU3AIHN.
CpaBHHBATh MEXIY COOOMH JKUBBIE CHCTEMbI
Pa3HBIX ypOBHEH OpraHu3anun

Y TIPOUCXOSIIHIE B HUX IIPOLECCHI.




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Te3a. [ToHsTHE BHIOOPKHU U €€ IOCTOBEPHOCTb.
Paz6poc B Ononornveckux naHHbIX. ONeHKa
JIOCTOBEPHOCTH TIOJIyYEHHBIX PE3YIILTATOB.
[IpUYMHBI HCKAKEHUSI PE3YIBTATOB SKCIICPH-
MeHTa. [TOHATHE CTATHCTUYECKOTO TECTA.

IToka3bkiBaTh POJIb TUIIOTE3 U TeOpI/Iﬁ
B q)OpMI/IpOBaHI/II/I eCTeCTBeHHO-Hay‘{HOﬁ Kap-
THUHBI MHUpa

JdeMoHcTpauuun

Ta0nuipr ¥ cXeMpl: «YPOBHH OpraHU3aluN
JKHBOW TIPHPOBD», «OCHOBHBIE ITPU3HAKH JKH3-
Hu», «CTpoeHUe )XKUBOTHON KieTkny, « Tkanu
JKHUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKO-
ro opranusmay, «broreonenosy, «buochepar,
«MeTo1bl N3Y4EHUs )KUBOM MPUPOABI».
Ob6opvaoBanue: aboparopHoe 000pyIOBaHHE
IUTSL IPOBEICHUS HAOJIOICHUI, H3MEPEHHIA,
HKCIIEPHMEHTOB.

JlaGopaTopHble U MPaKTHYEeCKHe PadoThI
IIpakTuuyeckas pabora «Mcnoms3o-
BaHHE Pa3INYHBIX METOJIOB IIPH U3YUSHUHU
JKHUBBIX CUCTEM»

TEMA 3. BUOJIOI'US KJIETKA

2w

4. Uctopusi OTKpLITHS
U U3YYeHHs KJIeTKH.

Kinetka — cTpyKTypHO-(QYHKIHMOHANBHAS €1~
HUILIA XKHUBOTO. MIcTOpHs OTKpBITHS KIETKH.

PackprIBaTh coleprkaHHE TEPMUHOB
Y TIOHATHI: KJIETKa, OpraHelIbl, 3YKapHUOTHI,




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Kierounas Teopus
1)

Paborts! P. I'yka, A. JleBenryka. Kierounas
teopus (T. [lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TOJIOXKEHHS COBPEMEHHOM KIIETOU-
HOU TeopuH.

JdeMoHcTpauun

Loptperer: P. I'yk, A. JleBenryk, T. IlIBanH,
M. llneiinen, P. Bupxos, K. M. Bap.

MIPOKAPHOTHI, BUPYCHI, IIUTONOTHS (KIeTOYHAs
OnooTHst), KIeTOYHAasK TEOPHSI.
XapakTepu30BaTh OCHOBHBIE 3Tallbl Pa3BUTHUS
LIUTOJIOTUH KaK HAyKH U €€ oopMiIeHUE

B KJIETOYHYIO OHOJIOTHIO.

[Toxa3bIBaTh BKIa] YUEHBIX-OHOJIOTOB

B U3y4YEHUE KJICTOUHOI'O CTPOCHUSI OPTaHU3MOB.

Q0opy/IoBaHKEe: CBETOBOI MUKPOCKOM; MUK-
poIpenapaTsl paCTUTEIbHBIX, )KUBOTHBIX
U GaKTEepHAIBHBIX KJIETOK

[lepeunciaTs OCHOBHBIE OJI0KEHHUS KIETOY-
HOM Teopuu, OOBACHATD €€ POIIb

B (hOPMHUPOBAHHUHU €CTECTBEHHO-HAYYHOH Kap-
THUHBI MUDA.

[IpuBoUTH TOKA3ATENLCTBA POJCTBA OPraHU3-
MOB C UCIOJIb30BAHUEM TMOJIOKCHUH KJICTOYHON
TEOpUHn

5. MeTtoabl MoJ1eKyISIpHOT
M KJIETOYHOI OHOI0rHI

(1)

MeTo1bI MOJIEKYIISIPHON M KIIETOYHOH OHOJI0-
THH: MUKPOCKOIIHS, XpOMaTorpadusi, 31eKTpo-
(opes, MEeToT MEUeHBIX aTOMOB, i depeHiy-
apHOE IIeHTpU(YTUpOBaHKe, KyIbTHBUPOBA-
HUE KIIETOK. M3yuenue Qurcuposantvlx kie-
mok. DIEKTPOHHAS MUKPOCKOMHsL. KoHgpo-
KabHas Mukpockonus. Bumanenoe (npuosicus-
HeHHoe) u3yueHue Kiemox.

JdeMoucTpauun

Tabnwmre! v cxembr: «CBETOBON MHKPOCKOII,

PackpriBaTh cojiepiKaHie TEPMUHOB

1 TIOHATHA: MEKPOCKOIIMPOBAHHE, IPUTOTOB-
JICHHUE CPe30B, TU(PPepeHITNATHLHOES OKpAIINBa-
HHe, XpoMmarorpadus, 3aeKTpodhopes, MeTo
MEYEHbIX aTOMOB, EHTPH(YrHpOBaHHE, METO
KYJIBTYPbI KIICTOK M TKaHEH, METOI PeKOMOH-
HaaTHBIX [IHK.

XapakTepu30BaTh OCHOBHBIE METOIbI U3Y9IEHHUS
SKUBOM MTPUPOJIBL.

T'oTOBUTH BpEMEHHBIE MUKPOIIPEIAPAThI, pac-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

«DNEeKTPOHHBIH MUKpOcKomny, «McTopus pas-
BUTHUS METOJIOB MUKPOCKOITHI.
O0opyaoBaHme: CBETOBOM MUKPOCKOII; MUKPO-
IpenapaThl PACTUTENbHBIX, )KUBOTHBIX U OaK-
TepHANBHBIX KIETOK.

JlaGopaTopHble H MpPaKTHYeCKUE PadOThI
IIpakTuueckas pabora «/3yueHue
METOJIOB KJIETOYHOU OHOJIOrHy (XpoMaTorpa-
¢us, snextpodopes, muddepeHraIbHOe ICH-
tpudyruposanue, IT1{P)»

CMaTpHBaTh MX B CBETOBOH MHKPOCKOI

1 JIeTIaTh ONHCaHMe.

OOBACHATH U COOMIOAATH IPABUIIA TEXHUKH
MHKPOCKOIIUPOBaHUS

TEMA 4. XUMHWYECKAS OPTAHU3ALUSA KJIETKH (10 1)

6. XUMHYECKHH COCTaB KJIETKH.
Bona n MuHepaJsibHbIE BelllecTBa
(PAY)

XUMHYECKHI cocTaB KiIeTKH. Makpo-, MUKpO-
U YIbTPaMHKpPO3JIeMeHTHL. Boja u e€ poisb kak
pacTBOpUTEIs, peareHTa, yuactue

B CTPYKTYPUPOBAHHUH KIIETKH, TEIIIOPETYJIs-
nui. MuHepabHbIe BEMIECTBA KIETKH, X OHO-
Jorudeckas poiib. Posib KaTHOHOB M aHHOHOB
B KJIETKE.

JleMoncTpauuu

Juarpammer: «PacnpeneneHne XMMHYECKIX
3JIEMEHTOB B HEXUBOI Ipupoae», «Pacnpene-
JICHUC XUMHWYCCKHX 3JICMCHTOB B )KI/IBOI\/'I npu-
poxne».

TaOnuiet u cxempl: «Ilepuoamyeckas Tabmumna

PackprIBaTh cozepikaHie TEPMHHOB

Y TIOHSTHI: DJIEMEHTHI-OMOT€HBI, IMIOJb, BO-
JOPOJIHAS CBA3b, THAPOPHUIEHOCTB, THAPO(OO-
HOCTB, TYprop, MHHEpaJbHBIE BElllecTBa, Oy-
(epHbIEe CHCTEeMBbI, aHHOHBI, KATHOHBL.
TepeuncisaTe 0COOEHHOCTH XUMHUIECKOTO CO-
CTaBa KJIETKH.

Paznnuath Makpo-, MHKpO-

U yIbTPa-MUKPOIIEMEHTBI, BXOJISIINE B COCTAB
JKMBOTO M MIX POJIb B OPTraHU3Me.
XapakTepu3oBaTh CTPOSHUE U CBOMCTBA BO/IBI;
00BSICHATH IPUYUHBI €€ 0COOBIX CBOMCTB

1 QYHKIUA B KIETKE.




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

XUMUYCCKUX BJIEMCHTOB), <(CTpOCHI/Ie MOJICKY-
JIbI BOJBI», «BemecTBa B cocTaBe OpraHu3MoB»

[Toka3sIBaTh pOJIb KATHOHOB U aHHOHOB

B 00€CIIeYeHNH MPOLIECCOB JKU3HEACATEIHEHO-

cTH (OCMOPErysalus, CO3AaHue MEMOPaHHOTO
MOTEHIIMAIA, PETYIALUs paboThl OENKOB), pa-

00TBI Oy(EepHBIX CHCTEM.

VYcraHaBIUBaTh B3aUMOCBS3b CTPOCHHS

1 (QYHKIIMN HEOPraHMYECKUX BEIIECTB KIETKH

7. OprannyeckKue BelecTBa
KJIETKH — 0eJIKH
24)

OpraHuJecKre BelecTBa KiIeTkH. bruonornye-
CKHE MOJMMEpBL. benkn. AMIHOKUCIOTHBIH
coctaB 0enkoB. CTpYKTYpBbI OEIKOBOW MOJIEKY-
abl. [lepBuuHas cTpykTypa Oelka, menTuaHas
CBs3b. BTOpH4Has1, TpeTHYHAs, YeTBEPTHYHAS
cTpyKTypHl. [leHatypauus. CBoicTBa OENKOB.
Knaccuduxanus 6enkos. buongorndyeckue
¢yHKumu 6enKoB. [puonul.

JleMoHCTpanuu

Ioptper: JI. ITomuHr.

Tabmumpt u cxembl: «CTpoeHHE MOJIEKYITBI
Oenka», « CTpYKTypHI OSIKOBON MOJICKYIIBI.
O06opyaoBaHKe: XUMHIYECKast IOCYAa

1 000pyI0BaHHUE.

JlaGopaTopHble U PaKTHYEeCKHE PadoThI
Jlabopatopuas pabora «OOHapyxe-
HHe OEJIKOB C IOMOIIBIO KAYeCTBEHHBIX PeaK-
AN»

PackprIBaTh conepixaHue TEPMHHOB

U TIOHATHIL: MOHOMEPBI, OJUMEpPBI, OEI0K
(mpoTenH), enTuI, aMUHOKUCIIOTA, TICITHIHAS
CBSI3b, IIOJIMICITH]I, ICHATY AL, peHaTypa-
s, TIO0YIsIpHbIe 1 GUOPMILIApHEIE OENKH,
HPUOHBL.

Xapaktepu3oBath OEJIKH, HX CTPYKTYPHYIO
opraHu3anuo 1 QyHKIMH (CTPYKTypHasi, SHep-
reTHYecKast, CHTHaJIbHAsI, PETyJISTOpHasl, IBU-
ratenbHast, 3alUTHAs, pepMEeHTaTHBHAS).
HazbiBaTh XUMHYECKHE OCHOBBI ()OPMUPOBa-
HHS CTPYKTYp OEIIKOBOH MOJICKYIIBI.
[IpuBouTH IPUMEPHI PHOPUILIAPHBIX, TII00Y-
JSIPHBIX OEJTKOB.

BBIMOHATH KAYeCTBEHHBIC PEaKIiK Ha 00HA-
pykeHne OEJIKOB B KIIETKE; OOBSICHATD MOJTY-
YC€HHBIC PE3YJILTAThI




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

8. Oprannyeckue BelecTBa
KJIETKH — YIJIEBO/IbI

19

YrieBoabl. MoHOCaxapuabl, ucaxa-puasl,
OJIMrocaxapuabl U monucaxa-puasl. Oommi
IUIaH CTPOCHHMS U (PU3MKO-XMMHYECKUE CBO-
CTBa yrieBosoB. bruonornueckue GyHKIMU
YIJICBOJIOB.

PackpeiBath cozepxkaHnue TEPMHHOB

1 TIOHATHI: YIIIEBOIbI, MOHOCAXaPU/IbI, JHCa-
Xapu/bl, OJIUTOCAXapUbl, TOJIHCAXaPH/IbI,
TIII0K03a, pub03a, e30KCuprb03a, JIAaKT03a,
MabTO3a, caxaposa,

JemMoHcTpanuu

TaOnuiet u cxempl: «CTpOCHUE MOJICKYIT yTIie-
BOJIOB»

KpaxmaJl, IIIMKOTeH, Hesmonosa. Kiaccnduuu-
pOBaTh YIIICBOABI 10 CTPOCHHUIO U TIEPEUUCIATH
HX (YHKIUH.

ITpHBOINTE MPUMEPHI PA3IUYHBIX YIIIEBOIOB
(MOHOCaXapu/10B, AUCAXAPHUIOB, OJIUIOCaXapH-
JIOB, TIOJIUCAXapPHUIOB)

9. Oprannyeckue BellecTBa
KJIETKH — JINTHABI

1w

JIvunugaet. T'uapodunbHO-THAPOGOOHBIE CBOI-

ctBa. Knmaccudukarus munumos. Tpuriuiepuis,

(docdonunuasl, Bocku, creponasl. bruonornye-
ckue GpyHkuuu munuaos. O6mme cBolicTBa 61o-
JIOTHYECKUX MEeMOpaH — TEeKy4eCTb, CII0c0o0-

HOCTBH K CaMO3aMBIKaHUIO, MTOJTYITPOHUIIAEMOCTb.

JleMoncTpauuu
Tabmuiet u cxemer: «CTpOSHUE MOJICKYJ JIHITH-
JIOB»

PackpbiBaTh conepxaHue TEpPMHHOB

Y TIOHSATHI: JIMIUBI, TPUIIHLEPUABL, Gocdo-
JIUMHAIBL, BOCKH, CTEPOUIBI, TUIIONIPOTEUHBI,
TJIMKOJIMITU/IBL.

KrnaccnduiupoBats THIHIBI IO CTPOCHUIO;
XapaKTepH30BaTh UX QyHKIHN

10. Hyk/1eMHOBBIE KHCIOTHI.
Crpoenue u pynkuuu JTHK,
PHK, AT®

Hyxnennossie kucnotsl. JIHK u PHK. Ctpoe-
HHE HYKJIEHHOBBIX KUCJIOT. Hykiieotuasl.
[Ipunuun kommnementapuoctu. Ilpasuno Yap-

PackpbIBaTh cosiepkaHie TEPMUHOB
U MIOHSTHIL: A€30KCUPHOOHYKIICHHOBAs KUCIOTA
(AHK), pubonyxiennoBas kuciora (PHK),




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

(KRY

radda. Crpyxrypa JHK — nBoitHas cnupais.
MecTonaxoxaeHne 1 Onoyornaeckue QyHKINN
JHK. Buast PHK. ®ynkiun PHK B knetke.
Crpoenue monekynsl ATD. Makpospriuyeckue
cBs3u B Moniekynie AT®. bruonorndeckue GpyHKImm
AT®. BoccTaHOBIICHHBIE IEPEHOCYHKH, UX (DYHK-
WM B KJIETKE.

HYKJIEOTH]I, HyKJICO3U I, a30TUCTHIE OCHOBAHMUS,
aJICHUH, TyaHWH, IINTO3UH, TAMUH, YpauuJ,
KOMIIJIEMEHTapHBIC OCHOBAHUS, a/ICHO3UHTPH-
¢doctat (ATD), makposprudeckas cBsA3b, ce-
KBEHHPOBaHHE, TCHOMHUKA, TPAHCKPUIITOMHUKA,
MIPOTEOMHKA.

XapakTepu30BaTh, OIMCHIBATh U CXEMaTHIECKH
n300pakaTh CTPOCHUE HYKJIEO-

Jpyeue nyxneosuompugocpamor (HTD). Ce-
kBeHuposanue JJHK.

Memoowr 2enomuKu, MPAHCKPUNMOMUKY, NPO-
MEeOMUKU.

JdeMoHcTpauun

Ioptperst: /. Yorcon, ®. Kpuk,

M. Yunxunc, P. ®panxnun, @. Canrep, C.
[py3usnep.

Tabnwriet u cxemer: «HyKIEHHOBBIE KUCTIOTBDY,
«Crpoenne Monekynsl ATO».

O06opyaoBaHue: XUMHYECKast IOCYAa

1 000pyIOBaHHE.

JlabopaTopHble U IPaKTU4YeCKHe padoThl
JlabopatopHas pa6ora «/ccnemopa-
HUE HYKJIEMHOBBIX KUCJIOT, BBIACJICHHBIX U3
KJICTOK Pa3JIMYHbIX OPIraHU3MOB))

tuna JIHK u nBoitnoit cimpanu JJHK, cexse-
Huposanue /JJHK.

OmnuceiBaTh mporecc permmkanun JTHK

B KJIETKE M HAa3bIBaTh €0 OHMOJIOTHIECKOE 3Ha-
YeHHe.

Xapaxrepuszosats pynkimu JTHK.
Paznnuats crpykrypy u dyakiun PHK.
OnuceIBaTh MPOLECC TPAHCKPUIIIIUH.
CpaBHuBaTh HyKi1enHOBbIe KucaoTh! (JJTHK

n PHK).

XapakTepu30BaTh 0COOCHHOCTH CTPOCHHUS

u oy ATO.

@®opmyHpoBaTh U OOBSICHATH TIPUHIUI KOM-
IUIeMEHTapHOCTH 1 npaBuiio Yapradoa




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

11. MeToabl CTPYKTYpHOI 010~
JIOTHH

19

CrpykTypHast OHOJIOTHS: OMOXUMUYECKHE

1 Ono¢u3NYecKre NCCIIeJOBAHMS COCTaBa

Y TIPOCTPAHCTBEHHON CTPYKTYpPbI OMOMOJIEKYI.
Mooenuposanue cmpykmypbi u QyyHKyuil ouo-
MONEKYIL U ux Komnexcos. Komnviomeproiii
OU3allH U Op2aHUYECKUll CUHINE3 OUOMONEK)

U UX HENPUPOOHBIX AHANO208

PackpbIBaTh conepxaHue TEpMHHOB

U TIOHATUHN: MOJIEIUPOBAHUE, KOMIIBIOTEPHBIH
JU3aKH.

IepeuncnsaTh MepPCHEKTHBHBIE HAIPABICHUS
HAYYHBIX HCCIICIOBAHUI B CTPYKTYPHOI OHO-
JIOTUH, PAacKPhIBaTh MX 3HAUCHUE AT MEIUIIH-
HBI U CEJIbCKOTO X03s5licTBa

TEMA 5. CTPOEHUE U ®YHKIIUU KJIETKHU (8 1)

12. Tuns! kaerok. [Ipoxapuo-
THYeCKas KJIeTKa

(1)

Tunb! KIETOK: yKapuOTHYECKast ¥ MPOKaAPUO-
Ttudeckas. CTpyKTypHO-(PYHKIIHOHATIbHEIE
obpa3zoBanus kietkd. CTpoeHHe POKapHOTH-
yeckoit kieTku. Kierounas cteHka 6akTepuii n
apxei. OcOOEHHOCTH CTPOCHUS reTepoTpod-
HOH U aBTOTPO(HOH MPOKAPHOTHUECKUX KJIe-
TOK. MecTo 1 poJIb MPOKapHOT B OHOIEHO3aX.
JdeMoHcTpauun

Ta0mumpt u cxemel: «CTpoeHUE dyKapuoTHIe-
CKOH KJIeTKI», «CTpoeHne MpOKapuOTHIECKOH
KJICTKI

OO6opyioBaHye: CBETOBOW MUKPOCKOIT; MUKPO-
npernaparsl 0aKTepUaIbHBIX KIETOK

PackpsiBaTh cojiepiKaHie TEPMUHOB

1 TIOHATHH: POKAPUOTHIECKAs KIIETKa, Kile-
TOYHAs CTEHKA, MyPEUH, POTOCHHTE- THUECKUE
MeMOpaHbl, (JIare/uTuH.

Xapakrepu3oBarh (GopMy U pasMephl IPOKapH-
OTHYECKUX KIIETOK; (DYHKIIUH T€HETHYECKOTO
armapara mpOoKapHuoT.

OmnuchIBaTh PA3MHOKEHHE IPOKAPHOT.
OteHnBaTh MECTO U POJIb TPOKAPUOT

B OMOLIEHO3aX

13. Ctpoenne 3ykapuoTH4ecKoit

Crpoenne 1 (QyHKIIMOHHPOBAHNE DYKapHOTHIE-

PaCKpLIBaTI) CoACpIKaHNE TEPMUHOB




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

kJieTkH. IloBepxHoOCTHBINA anna-
PAaT KJIeTKHU
(CR))

ckoif xierkd. [Tna3marmdeckas memOpana
(mmasmanemma). CTpyKTypa Imia3sMaTudecKoit
MeMOpaHBbl. TpaHCIOPT BEIIECTB Uepe3 MiIa3Ma-
THUYECKYIO MeMOpaHy: acCHBHBIN (Auddy3us,
obneruénnast au¢Py3ust), aKTUBHBIHA (TIEPBHY-
HBII ¥ BTOPUYHBII aKTUBHBIHA TpaHcmopT). [1o-
JYTIpOHHUIIAEMOCTb MeMOpaHbl. PaboTa HaTpuii-
KaJIIEBOT'O Hacoca. JHJIOINTO3: IINHOLUTO3,
(aroruros. Dx3o1mTo3. Kitetounas

1 TIOHATHH: IUTa3MaTHIecKass MeMOpaHa (Tuias-
MajieMMa), JKUAKOCTHO-MO3adHasi MOJIEIb,
MeMOpaHHbIe OenkH (nepudepuyeckue, HHTe-
rpalbHbIe), ITUKOKATHUKC, AU Py3Hs, 0CMOC,
aKTUBHBIH TPAHCIIOPT, SHAOLMUTO3, (arouuTos,
ITMHOIIUTO3, SK30LMTO3, KJIETOUHAs CTCHKA,
IUIa3MOJIECMBI, CUMILIACT.

XapakTepu30BaTh 0COOCHHOCTH CTPOCHHUS

1 QYHKIMN SyKapHOTHYECKON KIIETKH; TPaHC-
HOPT BEILIECTB Yepe3

crenka. CTpykTypa ¥ GYHKIMU KJICTOYHON
CTEHKH PacTeHHH, TpUOOB.

JleMoHCTpanuu

Ta0mumpt u cxemel: «CTpoeHHE dyKapuOTHIe-
CKOM KIIeTKN», «CTpOCHUE KUBOTHOM KIIETKHY,
«CTpoeHHe pacTUTETHHOM KIETKI».
O06opyaoBaHMe: CBETOBOH MUKPOCKOIT; MUKPO-
npenapaThl PaCTUTENBHBIX, )KUBOTHBIX KIICTOK.
JlaGopaTopHble U MPaKTHYeCKHe PadoThI
I[Ipaktuueckas pabora «3yueHue
CBOWCTB KJIETOUHOI MeMOpPaHbI»

UIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIIT

Y aKTHBHBIH TPaHCIIOPT; paboTy GeIKOB-
KaHaJoB; paboTy HATPUii-KaIHEBOro HACOCa;
CTPYKTYPY M (pyHKIIMH KJIETOUHOH CTEHKH pac-
TEHHUH 1 TPHOOB

14. IluToruiazmMa u eé opraHom-
JIbI
2w

[utonna3ma. I{uto30mas. [lutockener. JIBu-
JKCHHEC LIUTOIlIa3MBbI. OpFaHOH}lbI KJICTKH.
OpHOMEeMOpaHHBIE OPraHOM/IbI KIETKHU: YHI0-

PackpbIBaTh coiep)kaHnue TEPMUHOB
Y TIOHSATHI: IUTOIIa3Ma, IIUTO30JIb, IIUTOCKE-
JIET, KOMIIAPTMEHTBI, OPTaHOMUIbI, YHIOTIIIa3Ma-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

wia3matudeckas cets (IIIC), anmapat ['omb-
JOKH, TA30COMBI, UX CTPOEHHE U (QDYHKIIHH.
B3anmocBsa3b 01HOMEMOpPaHHBIX OPTaHOMIOB
kietku. CTpoeHHe TpaHyIIIpHOTO PETUKYITY-
Ma. Mexanusm nanpasnenus 6enxos ¢ IIIC.
CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 Kile-
TOYHBIX MeMOpaH. [ ankuii (arpanyJsIpHBIT)
SHAOIUIa3MAaTUYEeCKUH peTukyiIym. CekpeTop-
Has QYHKIUSA

tuueckas cetsb (DI1C), anmapar [onbmku, 1u-
30COMBI, BaKyOJlb, pPUOOCOMBI, aBTOJIH3, BE3H-
KYJSIPHBIN TPAHCIIOPT, IEPOKCHCOMBI, KIIETOY-
HBIU COK, TYprop, MUTOXOHJIPUH, KPUCTHI, ILIa-
CTH/IbI, XPOMOILIACTHI, JICHKOIIACTBI, XJIOPO-
IUIACTHI, CTPOMA, TPaHBbI, THJIAKOH]I, JIAMEJIa.
XapakTepu30BaTh UTOILIA3MY dyKa-
PHO-THYECKOH KIIETKH; KIACCU(DUIINPOBATh

anmapata [onpmxu. Moougurayus 6enxos

6 annapame I onvoxcu. Copmuposxa 6enkoe
6 annapame I 01604cuU.

Tpancnopt BemiecTs B KieTke. Bakyomnu pac-
TUTEJBHBIX KieToK. Kietounsrit cok. Typrop.
INomyaBTOHOMHBIE OPTaHOWUABI KIIETKH: MUTO-
XOHJIPUH, TUTACTUABL. [Ipoucxodicoenue mumo-
xonopuil u naacmuo. Cumouoeenes (K. C. Me-
peoickosckuil, JI. Mapeynuc). CTpoeHue u
(YHKIMY MUTOXOHIPHH M TacTua. [lepsuy-
HbIE, BTOPUYHBIC U CIIOXKHBIE TUIACTU/IBI (POTO-
CHHTE3UPYIOIINX 3yKapHUOT. XJIOPOIIACTEL,
XPOMOILIACTBI, JISHKOILIACTHI BHICHINX pacTe-
HUIL.

JdeMoHcTpauun

Ioprpersr: K. C. MepeXKOBCKHH,

OpTaHOUJBI B 3aBUCHMOCTH OT 0COOEHHOCTEH
nx ctpoeHus (oxHOMeMOpaHHbIe, IByMeMOpaH-
Hble, HeMeMOpaHHbIE); ONMHUCHIBATH (DYHKIMU
Ka)KI0T0 OpraHou/Ia B KJIETKE.

OOBSICHATH COOBITHS, CBSI3aHHbIE

C BHYTPHKJIETOYHBIM ITHIIEBAPCHUEM, €T0 3Ha-
YeHHE JUIS OpPraHu3Ma.

OtMmeuaTh 3HAUCHUE IIUTOCKEIIETa; XapaKTepH-
30BaTh €T0 ANEMEHTHI (MUKPOTPYOOUKH, MUK-
POGHIAMEHTBI, TPOMEKYTOYHBIE (PUITAMEHTEI),
UX POJIb B KHU3HECATEIBHOCTH KIIETOK

U TKaHeH




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

JI. Maprymuc.

Tabmuer v cxemer: «CTpoeHHE 3yKapHOTHYE-
CKOM KIeTKN», «CTpOoeHUE KUBOTHOM KIETKU,
«CTpoeHHe pacTUTEIbHON KIeTKn», «CTpoe-
HHE MUTOXOHJIPUI».

O0opyIoBaHme: CBETOBOH MUKPOCKOIT; MUKPO-

npenaparbl pACTUTECJIIBHBIX, JXUBOTHBIX KIIETOK.

JlaGopaTopHble M IPaKTHYECKUE PAOOTHI
l.IIpaktuueckas pabora «3ydeHne
JBIDKEHUS IINTOIIA3MBI B PACTUTENBHBIX KIIET-
Kax».

2.JlabopatopHas pabora «Mccuemo-
BaHUE I1a3MOJIN3a U AEIIa3MOoJIn3a
B PACTHUTEINILHBIX KIETKaxX»

15. HemeMOpaHHbIe
OPraHoOMIbI KJIETKH
1w

HememOpannbie opranonsps! kietku. CtpoeHue
¥ QYHKIMK HeMEMOPaHHBIX OPTaHOHUIOB KIIET-
ku. Pubocomel. [lpo-me-sicymounsvie ghunamen-
mol. MUKpOUIIaMEHTEL. AKmuHo8ble MUKpOPDU-
Jamenmol. MBIIEIHBIE KIETKU. AKmuHogble
KOMROHEHMbl HeMbluleUHbIX KenoK. MuKpo-
TpyOouxu. Knerounslii ientp. CtpoeHue u
JIBIOKEHHE KTYTUKOB U peCHHYEK. MUKPOTpY-
60uku 1uToruias3Mel. Ilenrpuons. berxu, acco-
YuuposanHuvle ¢ MUKpODUIAMEHMaMU U MUKPO-

PackprbIBaTh coziepikaHie TEPMHHOB

1 TIOHATHI: prOOCOMA, TIOJICOMA, MHKPOTPY-
00uKkH, TYOYJIMH, KIIETOYHBIN IIEHTP (LEHTPO-
coMa), IIEHTPHOIIH, IEHTpoc(epa, KTyTHKH,
pecHIYKH, 6a3aabHOE TEIbIe.
XapakTepu30BaTh HeMeMOpaHHbIE OPTraHOMIbI
KJICTKH, X CTPOCHHE U (HYHKIUH




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

mpyoouxkamu. Momophwie 6enxu.
JemoHncTpanuu

TaOmuiret u cxeMbl: «CTpoeHUE KHUBOTHOM
KJIETKN», «CTpOCHHE PACTHTEIFHON KICTKH

16. CTtpoeHue u GyHKIUUHU AApPa

(1)

SAnpo. O6onouka sipa, XpOMaTHH, KApUOILIa3-
Ma, SIIPBIIIKA, X CTPOEHHE U QYyHKIUH. Snep-
HBIN OeNKOBBIN MaTpukc. [IpocTpaHcTBEeHHOE
pacHoyoXeHne XpoOMOCOM B MHTep(azHOM
aape.

PackpsIBaTh comepixaHIe TEPMHUHOB

1 TIOHATHI: AP0, siiepHast 000JI0UKa, SAepHBIC
TIOPBI, HyKJIeoIlIa3Ma (KapHuoIuia3mMa), TeHOM,
XPOMATHH, 9yXpOMAaTHH, TeTePOXPOMATHH,
SIPBIIIKO,

Dyxpomamun u cemepoxpomamun. benxu xpo-
MaTHHA — TUCTOHBL. JJunamuxa sdepHoil 060-
J0YKu 6 mumo3se. Aoepuvlii mpancnopm.
KnerouHnble BKITFOUCHHS.

JleMoncTpauuu

TaOnuitel 1 cxeMbl: «Sapo»

XPOMOCOMBI, IIEHTPOMEPA, KHHETOXOP, KJIETOY-
HBIC BKIIOUEHMSL.

XapakTepu30BaTh KJICTOUHOE SIPO KaK LEHTP
YIPaBICHUS JKU3HEESATEIbHOCTIO KICTKH;
TeHETHUYECKHUI ammapar KJIeTOK 3yKapHoT,
CTpOoeHHUE M (YHKIIUH XPOMOCOM.

OmchIBaTh CTPYKTYPHI S/ipa ¥ UX B3aHMOCBSI3b
C OpPraHOWAAMH ITUTOIIIA3MbI

17. CpaBHHTe/IbHasA XapaKTepH-
CTHKA KJIETOK YKApHOT

1)

CpaBHHTENbHAS XapaKTEPUCTHKA KJICTOK dyKa-
PHOT (PacTHTENBHOH, )KHUBOTHOM, TPHOHO).
JleMoncTpauuu

Ta0muier v cxemer: «CTpOCHUE DyKapHOTHYE-
CKOH Ki1eTKn», «CTpOEHHE KUBOT- HOH KJICTKUY,
«CTpoeHre pacTUTENbHOM KICTKIY.

XapaKkTepu30BaTh TUIIBI KIICTOK 3YKapHOT:
pacTuTenbHas, )KUBOTHAs, rpuOHas. CpaBHU-
BaTh MEXIY CO00I CTPOCHUE U KU3HEICATEIb-
HOCTb 9YKapHOTHYECKUX KJIETOK U POJIb IPOKa-
pYoT B OMOLIEHO3aX




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Q0opyIoBaHKe: CBETOBOH MUKPOCKOIT; MUKPO-
IpernapaThl PACTUTENbHBIX, JKUBOTHBIX KIETOK.
JlaGopaTopHble U NPaKTHYECKHE PAdOTHI
JlabopaTtopHas paboTa «3ydenue
CTPOCHUS KJIETOK Pa3JINYHbIX OPTaHU3MOBY

TEMA 6. OBMEH BEIIECTB U [IPEBPAINEHUE DHEPI'MU B KJIETKE (9 4)

18. O6MeH BemecTB — MeTa00-
JIN3M
(KR

ACCUMMIISIAS U TUCCUMMIISILUS — JBE CTO-
poHbI MeTaboau3Ma. THIsl 0OMeHa BEIIECTB:
aBTOTPOQHBIN U reTepoTpodHEIH. YuacTue
KHCIIopoaa B 0OMEHHBIX Ipoleccax. JHepre-
THYe-

PackphIBaTh cojiepkaHUue TEPMUHOB

M TIOHATHH: 0OMEH BemecTB (MeTaboau3Mm),
accUMUIIAIIUSA (aHA0OIU3M), HITH TUIACTHY e-
CKHI 00MeH, TuCCUMUIANMS (KaTaboIu3M),
WM DHEPTeTH-

ckoe obecrieueHne KIeTKH: npespamieane ATD
B 0OMEHHBIX nporeccax. depMeHTaTUBHBINA Xa-
paKTep peakIuii KIETOYHOTO MEeTaboI3Ma.
DepMEeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M
neticteust. Kopepmentsl. Otinnuns GpepMeHTOB
OT HEOPraHWYECKUX KaTalnu3aTopoB.
Benku-akTUBaTOphl U OEITKU-UHTUOUTOPBI. 3aBU-
CHUMOCTB CKOPOCTH ()epMEHTAaTUBHBIX PeaKuuii
OT Pa3IMYHBIX (PAaKTOPOB.

JleMoncTpauuu

Tabmumer u cxemsr: «DoTocuHTE3Y, «JHEPreTH-
yeckuit oOMeH», «brocuHTe3 Oenkay, «Ctpoe-

YecKuit 00MeH, aBTOTPO(EL, TeTEPOTPOdEL,
aHa’pOOBI, a9pOOEI, PePMEHTHI, AKTHBHBIN
LEHTp, CyOCcTpaTHas CIEHHU(PUIHOCTE, KOpep-
MEHTBHI, OCJIKH-aKTHBATOPHI U OCJIKH-
-MHTHOUTOPBIL.

[epeuncnsaTb 0COOEHHOCTH TIIACTHYECKOTO

Y YHEPreTHYECKOro 0OMEHa B KIIETKE; YCTaHaB-
JIMBATH B3aHMMOCBA3b MEXKAY ITACTUYCCKUM

1 SHEPreTHIECKUM OOMEHOM.

PaznnyaTs THIBE 0OMEHa BEmecTB: aBTOTPOd-
HBIU ¥ T€TEPOTPOPHBII.

[oka3sIBaTh poONb KUCIOPOAA B OOMEHHBIX




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

HHe hepMeHTa», «XEMOCHHTE3Y.
Q0opyI0BaHKE: CBETOBOM MUKPOCKOIT; 000pya0-
BaHME JUIS IPUTOTOBIICHHS 10-CTO-

SIHHBIX ¥ BDEMEHHBIX MHKPOIIPEIapaToB.
JlaGopaTopHble U paKTHYECKHE PAGOTHI
1.Jla6opaTtopHas pabota «/3ydeHue
KaTaTATHYCCKOM aKTHBHOCTH (pepMeHTOB (Ha
[pUMepe aMUIIa3bl UK KaTaiasbl)y.
2.JJabopaTtopHas pabora «/3yueHue
(epMEHTATHBHOTO PACIICIUICHHUS IEPOKCHAA
BOJIOPO/IA B PACTUTEIIBHBIX U JKUBOTHBIX KJIET-
Kax»

mporeccax.
CxemaTH4ecKy u300paxath CTpOCHUE (hepMeH-
Ta.

OT1nnyath (epMEHTH OT HEOPTAaHUYECKUX Ka-
TaJIN3aTOPOB U ONPEACIISATH UX POJIb

B ()YHKIIMOHHPOBAHHH JKHBBIX CHCTEM,

B IIPOMBIIUICHHOCTH, B MEIUIINHE,

B IIOBCEIHEBHOM JKH3HU YeJIOBEKa.

CTaBUTB SKCIIEPUMEHT O BBISIBICHHIO KaTalli-
THYECKOW aKTHBHOCTHU MEPOKCHUIA3bl, AMUJIA3HI,
OOBSICHATD TIOJTy4YECHHBIC PE3YJIbTaThI

19. ABToTpodHBIIi THI 00MeHA
BemecTs. PoTocuHTE3
2 )

[TepBUYHBIIT CHHTE3 OPraHNYECKUX BELIECTB

B Ki1eTke. DOTOCUHTE3. AHOKCUSEHHbIT U OKCU-
eennvlll homocunmes y 6axmepuii. Ceemoco-
ouparowue nueMeHmvl i NUSMeHmMbvl peaKyuoH-
HO20 yenmpa. PoIlb XJIOPOIITaCTOB B MpoIIecce
(dorocunTeza. CBeToBas U TEMHOBas (a3bl.
@omoovixanue, Cs., C4. 1 CAM-munet ghomo-
cunmesa. IIpoayKTUBHOCTH (POTOCHHTE3A.
BnusiHue pa3nuuHbIx GakTOpoB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHUE POTOCHHTE3A.
JdeMoHcTpauun

Hoprperst: /x. [Tpuctnu, K. A. Tu-mu-pszes.
Ta0munpt u cxemel: «DoTocHHTE3»

PackpbIBath coliepykaHie TEPMUHOB U MOHSATHIL:
(dotocunTes, Bhassl poTocHHTE3A (CBETOBAS,
TeMHOBast), GoToNu3, HOCHOPUITHPOBAHUE, ITIUKIT
Kampeuna, HAJI®" (mepenocunk Bogopona).
XapakTepu30BaTh IIACTHYECKUI OOMEH Kak
aTamn obmero oOMeHa BenecTs; coObITHs GoTo-
CHHTe3a (PeakIiy CBETOBOI U TEMHOBOM (a3);
POJIb XJIOPOIIACTOB B Hpolecce POTOCHHTE3A.
BrigBisTH NPUYUHHO-CJICACTBEHHBIC CBA3U
MEXTy TTOTJIOICHHEM COJTHEYHOW SHEPTHU
xJ0podUIUTOM M cHHTe30M MoJiekys ATO.
CpaBHHBATh MCXOJIHBIE BEIIECTBA, KOHEYHBIE
MPOYKTHI U YCIOBHS IPOTEKAHUS PEaKIHiA
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Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

CBETOBOH M TEMHOBOH (a3 (oTOCHHTE3A.
YcraHaBIUBaTh B3aHMOCBS3b MEXAY POTOCHH-
TE€30M U JIbIXaHHUEM; CBETOBOM U TEMHOBOM
peaxkuusaMu GOTOCHHTE3A.

OnenuBath 3Ha4eHNUE (POTOCHHTE3A VIS )KU3HU
Ha 3emiie

20. ABTOoTpOdHBII THII 00MEHA
BellleCTB.
XemocHHTE3

1w

Xemocunres. PazHooOpasue oprann3MoB-
XEMOCHHTETHKOB: HUTpHDUIHPYIOINE OaKTe-
pun, sxene300aKTepun, cepodaKTepuH, BOJO-
ponHble 6akTepuu. 3HaUEHHE XEMOCHHTE3A.
JdeMoHcTpauun

Ioptperer: C. H. Bunorpaackuii,

I'. A. 3aBap3uH.

PackpbIBaTh CO/lepIKaHUE TEPMHUHOB

U TIOHATUH: XEMOCHUHTE3.

OOBACHUTH CYNIHOCTH XeMOCHHTE3a, PACKPHI-
BaTh €ro 3HaYeHue B buocdepe.

ITpHBOANTE MPUMEPHI XEMOCHHTE3H-PYIOLINX
GakTepuil (HUTpUUIMpYOINe OakTepuy,
Kene300aKTepuu, cepoOaKTepHH, BOAOPOIHBIC
GakTepun)

Tabsuiiel ¥ cxeMbl: «POTOCHHTE3Y, «XeMO-
CHHTE3».

JlaGopaTopHble U MpaKTHYEeCKHE PAGOTHI
JlabopaTtopHas pab6oTa «CpaBHEeHHE
mpoIeccoB GOTOCHHTE3a U XEMOCHH-TE3a»

U XapaKTepH30BaTh WX KU3HEACSITEIBHOCTb.
CocTaBiATh ypaBHEHHs pEaKIUi XeMOCHHTE3a.
CpaBHHUBATh XEMOCHHTE3 C (DOTOCHHTE30M

21. DHepreTuyecKkuii o0oMeH —
JUCCHMMIISIIUS
(KR

AHaspo6HBIe OpraHu3Mbl. Buasl OposkeHus.
[IpoxyKThl OpOXKEHUS U UX HCIIOIH30BAHUE
YEeJIOBEKOM. AHaYpOOHBIE MUKPOOPTaHU3MBI
KaK 00BEKTHl OMOTEXHOJIOTHU U BO30YIUTEIH

PackpbIBaTh cosiepkaHie TEPMUHOB

U TIOHSATHIA: ATaIbl SHEPTETHYECKOTO 0OMeHa —
MOATOTOBHUTEIBHBIN, OECKUCIOPOIHBIN (aHad-
PpOoOHEIIT), KHCITOPOIHBII (a3POOHBIN); TITHKO-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Ooe3Hel.

AdpoOHBIC OpTaHU3MBI. DTalbl YHEPreTHY C-
ckoro oomeHa. [1oAroTOBUTENBHBIN 3Tall.
I'mukonu3 — GeCKUCIOPOIHOE paculeIieHne
TJTFOKO3BI.

Buonornyeckoe okucieHue, WA KIETOYHOE
nbIxanue. Poiap MUTOXOHApUI B mpoleccax
O6uonornyeckoro okucineHus. Lluknnyeckue
peaknuu. OkucnurensHoe Gocdopunrpona-
HUE. DHepeus MeMOPAHHO20 epaduenma
npomonos. Cunrez ATD: paboma npomon-
Hoti AT®-cunmassl. [IpenmyniecTBa a’3po0-
HOTO IIyTH 00OMeHa

U3, OpOKEHHE, OHOJIOTHUECKOE OKHCICHUE
(merxanue), muka Kpe6cea, okucnurensHoe
¢dochopunupoBanue, IPOTOHHBII I'PaJAUCHT,
npotoHHas AT®-cunTaza.

ITepeducnaTe 0COOEHHOCTH SHEPTETHYECKOTO
oOMeHa B KIIETKe.

OmnuchIBaTh ATAIbl JHEPTeTHIECKOr0 0OMeHa
(TOATOTOBUTEINBHBIN, OECKHCIOPOIHBIH, KHC-
JIOPOJHBIN) U CPaBHHUBATh HX MEXIy COOOH.
XapakTepu30BaTh peakIiy IIIHKOJIN3a, OpoiKe-
HUSI, KJIETOYHOTO JIBIXaHUSI.

YcraHaBIUBaTh B3aUMOCBS3b MEXK/TY TTIMKOJIU-
30M, KIICTOYHBIM JIBIXaHHEM

BELIECTB Nepe]] aHadpoOHBIM. D(H(HEeKTUBHOCTD
9HEPTreTHYECKOro 0OMeHa.

JemMoHCcTpanuu

Hoptpersr: B. A. Daremsrapar, I1. Murtgesn.
TaOnuIel 1 cXeMbl: «DHEPTETHYECKUI OOMEH.
JlaGopaTopHble U MpaKTHYEeCKHE PAGOTHI
JJabopaTtopHas pab6ora «CpaBHeHHE
MPOIIECCOB OPOIKEHUSI U JIIXAHUS

U cuHTe30M MoJiekyi1 ATO.

CocTaBisITh ypaBHEHHs OCHOBHBIX ITAIloOB
9HEPreTHYECKOro 0OMEHa B KIIETKE.
PaccunTteiBath 3HEpreTHuecKkyio 3¢ dexrus-
HOCTb TJINKOJIN3a X OMOJIOTHIECKOTO OKHCIIe-
HUSA.

HasbiBath HCXOAHBIE BEIIECTBA, KOHETHBIE
MPOIYKTHI ¥ YCIOBUS MPOTEKAHUS peaKui
9HEPreTHYECKOro OOMeHa.

CpaBHUBATh dHEPreTUUECKYIO 3QhEeKTHBHOCTH
OECKMCIOPOIHOTO U KHCIOPOIHOTO 3TAOB
SHEPTeTHIECKOT0 0OMeHa




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

TEMA 7. HACJIEACTBEHHASI HTHOOPMAIIWA Y PEAJIA3ZAILIAS EE B KJIETKE (9 1)

22. Peakuuu MATPUYHOIO CHH-
Te3a
2v)

Peakuuu matpuanoro cuHTe3a. [IpuHImn
KOMIUIEMEHTAPHOCTH B PEAKIUIX MATPUIHOTO
cuHTe3a. Peann3anys HacieICTBEHHOH UH-
¢dopmariiu. ['eHeTHUECKUI KO, €T0 CBOMCTBA.
Tpanckpunmus — maTpuunblii cuare3 PHK.
[IpyHIXTIEI TPAHCKPHUIIIKU: KOMIJIEMEHTAP-
HOCTb, aHTHIIAPAJUIEIbHOCTD, ACHMMETPHY-
HoCTb. Cospesanue mampuunvix PHK

6 aykapuomuueckou knemxe. Hexooupyrowue
PHK.

JemMoHCcTpanuu

Ioptper: H. K. KosbLos.

Tabmuiel 1 cxembl: «brocunTes Genkay, «I'e-
HETHYECKUH KOI»

PackpbIiBaTh conepxaHue TEpMHHOB

U TIOHATUH: T'eH, TeHETUYECKUH KOJI, KOAOH
(TpumIeT), CTOI-KOXOHBI, MaTPHUIla, MaTpHU4-
HBII cuHTe3, Tpanckpunuust, PHK- nomimepa-
3a, IPOMOTOP, CIUIAHCHHT, HHTPOH, 3K30H.
XapakTepu30BaTh PEAKIUH MAaTPHIHOTO CHH-
Te3a, CBOMCTBA TEHETHIECKOTO KOJa.
OmnuchIBaTh 3TANBI TPAHCKPUIIIIHN

U TPAHCIALUY; yCTaHABIUBATh B3aUMOCBA3b
MaTPUYHBIX PEAKIUN B KIETKE; CXeMaTUYECKH
n300pakaTh MaTPUYHBIE PEAKI[H TPAHCKPHII-
LU U TPAHCIISILUH.

PemaTpe Ovonorudeckue 3aauu Ha onpese-
JICHHE TOCJIEJ0BATEIbHOCTH HYKJICOTHIOB
JAHK u MPHK, npumensis 3nanus

0 peakIusX MaTPHUYHOTO CHHTE3a, TeHEeTHY e-
CKOM KOJI¢, MPUHIINIIE KOMIUIEMEHTAPHOCTH

23. Cunres 0eaka
(PA))

TpaHcnauus u €€ sTansl. Y4actue TpaHCIopT-
ubix PHK B OnocunTese Genka. Y cnous 6no-
cuHTe3a Oenka. KoanpoBaHue aMMHOKHUCIIOT.

PackpsiBaTh copiepkaHue TEPMUHOB
W MOHATHH: TpaHCcasuus, aHTukoaoH, TPHK,
amuHoanmn-TPHK-cunTerasa (kogasa), mo-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Ponb pubocom B 6nocuHTE3E OernKa.
JdeMoHcTpauun

Ta6auupl u cxembr: «buocunres oenkay, «I'e-
HETUYECKUU KO

nupubocoma (Tonucoma).

XapakTepu30BaTh CBONCTBA FEHETUYECKOTO
KOJa.

OnuckIBaTh 3Tarnbl TPAHCISIIUT

1 CXEMaTHYECKH N300pakaTh MATPUIHBIE pPe-
aKIUU TPaHCIIALUY.

Pemats Grostornyeckue 3a1a4n Ha onpeserne-
Hue antukonoHoB TPHK, mocinenoBaTeasHOCTH
AMUHOKHCIIOT B MOJIEKYJIe Oellka, IpUMEHSIs
3HAHUS O PEAKIUAX MATPUIHOTO CHHTE3a, I'e-
HETHYECKOM KO, IPUHITHIIE KOMILIEMEHTap-
HOCTH

24. MexaHu3MBbI JKCIIPECCHH
TeHOB
29)

Cospemennvie npedcmasnenus 0 Cmpoenuu
2€H08.

OpraHu3zanys reHoMa y poKapuoT

U 9yKapHoT. Perymsimust akTHBHOCTH

PackprIBaTh cozepikaHie TEPMHHOB

Y MIOHSATHI: ONepaTop, ONePOH, CTPYKTYPHBIE
TE€HBI, IPOMOTOP, perpec-

cop.

TeHOB y npokapuot. ['mnoresa onepona (.
XKaxko0, XK. Mano). Monexynsiprvle mexanuzmol
aKenpeccuu 2enos y sykapuom. Pone xpoma-
muna 6 pezyisiyuu pabomeol 2eHos. Perymsims
0OMEHHBIX TIPOIECCOB B KiteTke. KiieTouHbIit
romeocras.

JdeMoHcTpauun

Tabauier v cxemer: «brocunres 6enkay, «I'e-
HETHYECKUH KOI»

OmnuceIBaTh CTPYKTYpY F€HOMA MPOKAPHUOT;
XapakTepH30BaTh paboTy MHAYINOCIBLHOTO

U penpeccrOensHOro onepoHa.

BBIACIATh CTPYKTYPHYIO H PETYISTOPHBIE Ya-
CTH T'€Ha DYKapHoT.

CpaBHHBATh MPOLECCHI IKCIIPECCHU IEHOB

y TIPOKAPUOT ¥ 3YKapHOT.

XapakTepu3oBaTh runoresy onepona (d. XKa-
k00, JK. Mano).




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

OmnuchIBaTh MEXaHU3M MOAACPIKAHUA KIIETOY-
HOro romMeocrasa

25. OcHoBbI BupYycoJoruu. Un-
(popmanmonnas ouosorus (3 v)

Bupychl — HeKJIETOUHbIe (OPMBI KH3HU

U obnuratHele mapa3utsl. CTpoeHHe MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTe-
puodaros. JKuznennwviti yuxn JJTHK-
cooepacawux supycos, PHK-codepoicawux
supycoe, baxmepuopazos. Obpamnas mpam-
CKpUnyusi, peeepmasd, uHmezpasd.
BupycHble 3a00JeBaHMs Y€I0BEKA, KUBOTHBIX,
pactennii. CITNJ], COVID-19, connansHble

Y METULITHCKHE MIPOOIIEMBI.
Buoungopmamura: unmezpayus u anaius
bonvuux maccusos («bigdatar) cmpyxmyp-
HbIX Ouono2uyeckux dannelx. Hanomexnono-
euu 6 buonozuu u meouyune. I[poepammupye-
mote yukyuu 6enxos. Cnocobvl docmasku
nexapems.

JdeMoHcTpauun

Hoprper: 1. U. UBaHOBCKHIA.

PackpbIBaTh Co/lepKaHUE TEPMHUHOB

U NIOHSATHI: BUPYC, BUPUOH, CEPALICBHHA, KaIl-
cuz, obpaTHasi TPAHCKPUIILHSA, PETPOBUPYCHI,
6akTeprodar, BUpyc HUMMYyHOe(UIINTA YeII0-
Beka (BY), npupoaHo-ouaroBsrie HH}pEKIHN.
XapakTepu30BaTh BUPYCHI, PETPOBUPYCHI

u Gakteprodaru Kak BHyTPHKIETOYHBIX T1apa-
3HTOB MPOKAPUOT U 3yKapHOT.

V3naraTh TUIOTE3bI SBOJIFOLIHOHHOTO IPOUC-
XOJKJICHHS] BUDYCOB.

OmnuchIBaTh MEXaHU3M B3aHMOJICHCTBHS BUDY-
ca ¥ KJIeTKH, HH(EKI[MOHHBII BUPYCHBIN MPO-
mecc.

XapakTepu30BaTh MEXaHU3MbI BEPTHKAIBHOM
Y TOPU3OHTAIIBHOI IIepesiadn BUPYCOB; 3a001e-
BaHUs )KUBOTHBIX M PAaCTEHHIl, BEI3bIBaEMbIC
BUpYCaMHU.

HazbiBaTh BHpYCHBIE 3a00JI€BaHNs, BCTPEYar0-
LIMeCs y YesoBeKa: TPUIII,

TaOnuiiel U cxeMbl; «I'eHETHYECKUI KO,
«Bupyco», «bakteprodaruy.
JlaGopaTopHble 1 MpaKTHYECKHE PAGOTHI
IIpaktuueckas pabora «Co3nanue

KJIemieBoit sHnedanur, renarut, COVID-19,
CIINA.

Co0imroiaTh npaBuiia MOBEICHUS

B OKPY’KaroIlIei PUPOIHO# cpejte, Mep mpodu-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

MOJEI BUpYyCa»

JIAKTHKH PAcIPOCTPAaHSHHUS BUPYCHBIX 3a0071e-
BaHWi (B ToM uncire BUU-uHbexunm)

TEMA 8. )KU3HEHHBIA IIUKJ KJIETK

H (6 1)

26. ’Ku3HeHHDBIH UK KJIETKH

(1)

Knerounslil uKi1, ero nNepuoabl U peryssiuus.
Wnrepdasa u Muto3. OCOOEHHOCTH POIIECCOB,
npoTekaromux B nHTepdase. [loaroroska
KJIETKH K Jienienuto. [Ipecunrernyeckuii (moct-
MHUTOTHYECCKHIA), CHHTCTHUCCKU I

Y TIOCTCUHTETHYECKUH (IPEMHTOTUIECKHUIT)
MepUOBI HHTEP(a3HI.

JleMoncTpauuu

Tabuuiiel U cxeMbl: «KU3HEHHBIH [IUKIT KIIET-
Kn», «MHUTO3»

PackpeiBaTh cosiepykaHie TEPMUHOB

Y TIOHSITUH: KIICTOYHBIN UK, HHTEP-(a3a.
IlepeuncisaTh NepuoIbl KUIHEHHOTO IUKIIA
KJIETKU ¥ XapaKTepHU30BaTh MPOTEKAIOIINE
B HUX IIPOLECCHI

27. MaTtpununblii cunrte3 IHK.
Xpomocombl
24)

Matpuunsiit cunte3 JJHK — pernukanus.
IIpunuune! pernmukanuu JJHK: kommnemen-
TapHOCTbh, OJTYKOHCEPBATUBHBIN CHHTE3, aH-
TUIAPaJUIEIEHOCTD.

PackpbiBaTh coepKanne TEPMHHOB

Y TIOHATHUH: peruIiKanus (peayTIHKanus),
KOMILIEMEHTAPHOCTh, aHTHITAPAIIJIETHHOCTB,
JAHK-nonumepasa,

Mexanu3zm perukaryu JJHK. XpomocoMsr.
Ctpoenue xpoMocoM. Tenomepsl 1 Tenomepasa.
XpoMOCOMHBIH HaOOp KIETKH — KapUOTHIIL.

TeJoMepa, peTUIMKAllMOHHAsL BUJIKA, XPOMOCO-
Ma, XpPOMOCOMHBIH HabOp, HyKJIEOCOMBI, CECT-
PUHCKHE XpOMAaTHUIbl, ICHTPOMEPA, KAPUOTHII,




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

JIMTIIIONAHBIH ¥ TaluIONIHEIN HabOPEI XpOMO-
coM. 'oMmonoruunsie xpomocoMsl. ITonoseie
XPOMOCOMBI.

JlemMoHcTpauuu

Ta0auipr u cxempl: «KHU3HEHHBIH ITUKI KJICT-
kn», «CTpoeHne XxpoMocomy, «Permkarys
JHK».

OO6opyzioBaHye: CBETOBOH MUKPOCKOIT; MUKPO-
npenaparbl: « MUTO3 B KJIETKaxX KOpellKa Jy-
Kay.

JlaGopaTopHble M IpaKTHYECKHE PAGOTHI
JlabopaTtopHas pabota «M3yuenue
XpOMOCOM Ha FOTOBBIX MHKPOTIpEIa-paTax»

TaIIONIHBIN U TUTUTOUTHEIA HA00p XPOMOCOM,
TOMOJIOTHYHBIE XPOMOCOMBI, ITOJIOBBIE XPOMO-
COMBL.

XapakTepu30BaTh CTPOCHUE XPOMOCOM, KapHo-
TUIIOB OPTraHU3MOB.

IIepeuncnsate npunimns! perunkanun JHK

Y 1aBaThb UM COJCPKATECIbHYIO XapaKTePHCTH-
KY.

OnuceiBaTh MexaHu3M peruinkanuu JJHK.
CxemMaTH4ecKH U300pa)xaTh CTPOCHUE MeTa-
(ha3HOU XPOMOCOMBEI.

Pasniuath XpoMOCOMBI Ha MHKpOITpenapaTax
1 MuKpodoTorpadusax

28. Jlesienne KIeTKH —
MHTO3
24)

Jlenenue kinetku — MuTo3. CTaguu Mu-

TO3a H IIPOMCXOISIIHE B HUX Tporecchl. Tumbl
muTo3a. Kapuokunes u uurokunes. buonoruue-
CKOE 3HAUYCHUE MHUTO3a.

JeMoHCcTpanuu

Tabnuiiel u cxembl: «KU3HEHHBIH UK KIIET-
Kin», «CTpoeHHe XpoOMOCOM», «Perutukarus
JHK», «Murtos».

O0opyIIoBaHKE: CBETOBOH MUKPOCKOIT; MHKPO-

npenaparbl «MHUTO3 B KIIETKax KOpPCIIIKa JIyKa».

PackpsIBaTh cojiepiKaHie TEPMUHOB

¥ TIOHATHH: MUTO3, Ipodasza, Meradasa, aHada-
3a, Tenodasza, KAPUOKUHE3, INTOKUHE3, BepeTe-
HO JiefieHust, MeTada3Has IacTUHKa, 00po3a
JIEJIEHUSI.

[TepeuncisaTh MOCIEN0BATENLHOCT CTaMI
MHTO3a U ONMUCBIBATH HpOI/ICXO}lHLI.lI/Ie Ha HUX
MPOLIECCHI.

CpaBHHBaTh OCOOCHHOCTH MPOTEKAHUSI MHTO32
B PACTUTENBHBIX U JKUBOTHBIX KIICTKAX.




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

JlaGopaTopHble M IpaKTHYECKHE PAGOThI
JlabopaTtopHas pabota «HaGmonenue
MHTO32a B KJIETKaX KOHYMKA KOpeIlIka JTyKa (Ha
TOTOBBIX MHKPOIIPENapaTax)»

OOGBSCHATH OUONIOTHYECKHI CMBICI MHTO34.
Pa3nnyate cTagud MUTO3a Ha MUKpOIIpenapa-
Tax U MuKpodororpadusix

29. Peryasiuus ;KM3HEHHOTO
HHUKJIA KJIETOK

1w

Perymsmust MUTOTHYECKOTO LIUKJIA KICTKH.
[IporpamMmupyemas kieToyHas TuOeIb —
aronTo3.

Knerounoe s1po, XpoMOCOMBI, QyHKIIMOHAITb-
Hasi TeHOMUKa. Mexanusmul npo-iugepayuu,
oughpepenyuposku, cmapenus u cubenu Kie-
mox. «L{ugpposas knemxay — 6buoungopmamu-
yeckue MoOenU QYHKYUOHUPOBAHUS KIEMKU.
JleMoncTpauuu

Tabuiiel ¥ cxeMbl: «KU3HEHHBIN IUKIT KJIeT-
Kk, «CTpoeHne XpoMocom», «Permkanys
JHK», «MuTo3»

PackpsIBaTh comepixaHue TEPMHUHOB

Y TIOHATHUH: anonTo3, nponudepanus, tudde-
PEHIMPOBKA.

XapakTepu30BaTh PETYISIIAI0 MUTOTHIECKOTO
IIUKJIa KITETKH.

OOBACHATH OHOJOTUYCCKHUIT CMBICI 3aMpPO-
rpaMMHPOBAaHHOH KIETOYHOH ruden —
aromnTo3a.

YcraHaBIMBaTh B3aHMOCBSI3b MEXKLy TOMEOCTa-
30M KJIETOK M UX THOENbI0

TEMA 9. CTPOEHHUE U ®YHKIIUU OPT'AHU3MOB (17 u)

30. Opranusm Kak eJHHOe Liejioe

(14)

Bronormueckoe pasHooOpasue OpraHu3MOB.
OHOKJIETOYHBIE, KOJIOHHAJIbHBIC, MHOTOKJIe-
TOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOSHHUS
Y JKU3HEJESTENbHOCTH OJJHOKJIETOYHBIX Opra-
HHU3MOB.

PackpbiBaTh cofepxaHue TEPMIUHOB

U TIOHATHI: OpraHu3M, OpraH, Opra-HeJuibl,
CHCTeMa OpraHoB, anmnapar, QyHKInOHaIbHas
CUCTeMa, TOMEOo-

CTa3.




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

bakTepun, apxeu, 0THOKJIETOUHbIE TPUOBL,

OIHOKJIETOYHBIC BOAOPOCIIHU, APYTUEC IPOTUCTEI.

KonoHnansHbIe OpraHU3MBL.

B3auMocBs3b yacTell MHOTOKIIETOUHOIO Opra-
Hu3Ma. TKaHU, OpraHbl U CUCTEMBI OPIaHOB.
OpraHusM Kak equHoe nenoe. ['omeo-cras.
JleMoncTpauuu

Tabmuier v cxemer: «OJHOKIETOYHBIE BOJIO-
pociu», «MHOTOKJIETOYHbIE BOAOPOCIII,
«bakrepuny, «IIpocteiinmuey, «Oprassl 1BeT-
KOBBIX PacTeHUil», «CHCcTeMbl OPraHOB O3BO-
HOYHBIX )KUBOTHBIX», «BHyTpeHHee CTpoeHue
HACEKOMBIX».

OO6opyzioBaHye: CBETOBOH MUKPOCKOIT; MUKPO-
TIpemapaThl OJHOKJIETOYHBIX OPTAaHM3MOB; KH-
BBI€ 9K3EMIUIIPEI KOMHATHBIX PACTEHHH; rep-
Oapuu pacTeHMI Pa3HBIX OTJETOB; BIAXKHBIE
TIpemapaThl )KUBOTHBIX

ITepeducnaTh CTPYKTypHO-(QyHKIHOHAIBHBIE
YaCTH OJAHOKJIETOYHBIX, KOJIOHHAITb-

HBIX, MHOTOKJICTOYHBIX 1 MHOTOTKAaHEBBIX Op-
TaHU3MOB.

XapakTepu30BaTh 0COOCHHOCTH CTPOCHHUS

1 KU3HEACATEILHOCTH OTHOKJIETOUHBIX Opra-
HH3MOB, KOJIOHHAJIbHBIX, MHOTOKJIETOYHBIX
U MHOTOTKAHEBBIX OPIaHU3MOB.

CpaBHHUBATh MEXIY COOOH OTHOKICTOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE

1 MHOTOTKaHEBBIE OPTaHN3MBI

31. Tkanu pacTeHuit

(14)

Tkanu pactenuil. TUnbl paCTUTEIBHBIX TKAHEH:

oOpa3oBaTenbHasi, IOKPOBHAsI, TIPOBOASLIA,
OCHOBHas1, MexaHnueckast. OCOOEHHOCTH CTpO-
eHusl, GYHKLIUI U PacIoyioKeHHs: TKaHel

B OpraHax pacTeHHH.

JleMoncTpauuu

Tabmymer u cxemsr: «Tkauu pacTeHui», «Op-
TaHBI [IBETKOBBIX PACTEHHUI,

PackpsiBaTh copepxaHue TEPMUHOB

Y TIOHATHI: TKaHb, SMUICPMHUC, TPOOKa, KOP-
Ka, JIyO, ApeBeCUHA, IPCBECHHHBIC BOJIOKHA,
TyOsiHBIC BOJIOKHA, COCY/bI, KAMCHUCTHIC
KJIETKH.

XapakTepu3oBaTh TUIBI pACTUTENb-

HBIX TKaHEW: 00pa3oBaTeIbHas, TOKPOBHAS,
MPOBOAIIAs, OCHOBHAS, MEXaHUYECKasl; me-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

peuHcasaTh 0COOCH-

«Kopuessle cuctembl», «CTpoeHue cretis,
«CTpoeHne TUCTOBOI IIac-THHKI).
Q0opy/IoBaHMe: KUBBIE 3K3EMIUIAPHI KOMHAT-
HBIX PaCTEeHHH; CBETOBON MHUKPOCKOIT; MUKPO-
rpenaparbl TKaHeH.

JlaGopaTopHble U IpaKTHYECKHE PAGOTHI
JlabopatopHuas pab6ora «/3yueHue
TKaHeW pacTeHHi»

HOCTH UX CTPOCHUSA U BBIITOJIHACMBIC q)yHKHI/II/I

32. TkaHH )KHBOTHBIX
M YejI0BeKa
19

TxaH¥ KUBOTHBIX U YeJOBEKa. THITBI JKUBOT-
HBIX TKaHeH: SMHTeNnanbHasi, COSIMHUTENIbHAS,
MBIIIeYHas, HepBHas. OCOOEHHOCTH CTPOCHHS,
(YHKIUIA ¥ pacTioNIOKEeHUs TKaHEeH B opraHax
KMBOTHBIX U YEIIOBEKa.

JemMoHCcTpanuu

TaOmuuer 1 cxeMel: «TKaHH KUBOTHBIX»,
«Ckerer uenoBekay, «[IumieBapurensHas cu-
creMay, «KpoBeHocHas cucteMay, «/lpxaTenb-
Has cucteMay, «HepBHas cuctemay, «Koxay,
«MpImedHas cHcTeMay.

O6opyzioBanye: CBETOBOH MUKPOCKOIT; MHKPO-
TIperapaThl TKaHeH.

PackpeiBaTh cosiep)kaHie TEPMUHOB

W NOHATHUHN: SMIUTENNHN, CEKPET, MBILIIEUHBIE
BOJIOKHA, HEWPOH, HEUPOTJIUS.
XapakTepu30BaTh TKaHH KUBOTHBIX

M YeJIOBeKa: dIUTeTHalIbHAs, COeTMHUTEIbHAS,
MBIIICYHAS, HEPBHAS, IEPEUUCIISATh 0COOCHHO-
CTH UX CTPOCHHUS ¥ BHIMOJHICMbIC (PYHKIIUH




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

JlaGopaTopHble M IpaKTHYECKHE PAGOTHI
JlabopaTtopHas pabGorta «/3ydeHue
TKaHell )KMBOTHBIX)»

33. Opransbl. CucTeMbl OPraHoB

19

Oprassl. BereratuBHble U reHepaTUBHbBIE Opra-
HBI pacTeHHH. OpraHbl U CHCTEMbI OPTaHOB
KHUBOTHBIX U YenoBeka. OyHKIUHN OPraHoB

U CUCTEM OPTaHOB.

JeMoncTpauuu

Ta0umuner v cxemer: «OpraHbl IIBETKOBBIX pac-
TeHui», «KopHeBble cucteMbl», «CTpoeHue
cTebist», «CTpoeHHe JIUCTOBO IIIACTHHKIY,
«Ckener yenoBekay, «[lumeBapuTenbHas cu-
crema», «KpoBeHoCHas cucreMay, «/lpixarenn-
Hasl CHCTeMay, «BblIenuTensHas CHCTeMay,
«HepsHas cuctemay, « JHIOKPHHHAS CHUCTe-
May.

O0opysioBanue: KUBBIE FK3EMILIIPBl KOMHAT-
HBIX pacTeHUH; repOapuu pacTeHUH pa3HbIX
OT/IEJIOB; CKEJIEThl T03BOHOYHBIX; KOJUIEKIIUN
0eCI0-3BOHOYHBIX )KUBOTHBIX; BIIQKHBIE Mpe-
TapaTsl )KHBOTHBIX, CKEJIET Yello-BeKa.
JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
JlabopatopHas pabora «l/3yueHue
OPTaHOB I[BETKOBOTO PACTEHHS»

PackpeiBath coliepykaHie TEPMUHOB

Y TIOHATHUH: OpraH, KOpeHb, HOOET, IIBETOK,
IO/, CeMsl, TTOJIOBBIE JKEJIE3bl, TOJIOBBIE TIPO-
TOKH, KOITYJISITUBHBIC OPTaHbl, CHCTEMBI Opra-
HOB.

XapaxkTepu3oBaTh BEreTaTUBHbBIE

U TeHEepaTUBHBIE OpraHbl pacTeHHH, COMaTH-
YECKHUE U PeryJISTOPHbIE OpTaHbl )KUBOTHBIX;
MEPEUUCISATH 0OCOOCHHOCTH UX CTPOCHHUS

¥ BBITIOJTHSIEMBIC (DYHKIIHH.

YcraHaBIUBATh B3aMMOCBS3H MEKIY CTPOCHU-
€M OpPT'aHOB U HX (PYHKIUSMH.

Paznuyarh BUIbI TKAHEH, OPraHbl U CUCTEMBI
OpraHoB, B TOM YHUCJIE YeIOBEKa, Ha MUKPOIIpe-
naparax, BIQXHBIX Mpenaparax, repbapusx

1 MUKpodoTorpadusx, TabauIax, MOICIAX

U MYJIsDKax




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

34. Onopa Tena opranuszmos (1

)

Ornopa Tena opranu3moB. Kapkac pacTeHui.
CkeneTsl OJJHOKJICTOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. Hapy»HbIN 1 BHYTPEHHUI CKETIET.
CTpoeHue U TUIBI COEJUHEHUS KOCTEH.
JleMoncTpauuu

TaOmuiet u cxemer: «CTpoeHue cTeOIs,
«CTpoeHue JT1CTOBOI IacTUHKNY, «Ckener
YEJIOBEKa.

O0opyIoBaHue: CKeNeThl T03BOHOYHBIX; BIIaXK-
HBIE NpenapaThl )KUBOTHBIX; CKEJIET YETI0BeKa;
PaKOBHHBI MOJUTIOCKOB; KOJIICKIIMU HACEKO-
MBIX, HTTIOKOXKHX

PackprIBaTh conepxaHie TEPMHHOB

1 TIOHSATHH: OITOPHBIE CHCTEMBI, 000I0UKI
KIIETKH, GUOPUILIBI, KapKac, HApy>KHBII CKeneT
(XUTHHOBBIN TTOKPOB), THAPOCTATHIECKHUH CKe-
JeT, BHYTPEHHUI CKeJleT, KOCTH (JUTHHHBIE,
KOPOTKHE, IUIOCKHUE), COSTUHEHUS KOCTEH, He-
TIOJIBYKHBIE (IIBBI), OTYIIOBHKHEIE, IO~
JBIDKHBIE (CyCTaBbl), OTAEINBI CKeJIeTa T03BO-
HOYHBIX )KMBOTHBIX: Yepell, OCEBOM CKelleT
(T03BOHOYHMK, TpyAHAas KJIETKa, XOp/a), Hosica
KOHEYHOCTEH, CBOOOIHBIE KOHEUHOCTH.
OnwuceIBaTh HAPYKHBIH U BHYTPEHHUH CKEIETHI
JKUBOTHBIX, CTPOCHHE U THITH COSANHEHHS
KOCTEH.

YcraHaBIMBATh B3aHMOCBSI3H MEX]y CTPOEHH-
€M OMOPHBIX CUCTEM M UX (QYHKIUSIMHU

B OpraHH3Me.

CpaBHMBATh CTPOEHHE OMOPHBIX CHCTEM pac-
TEHUH ¥ )KUBOTHBIX

35. iBn:xenue opranuzmos (1 1)

JIBmxeHue opraHu3MoB. [IBI>KeHUE OHOKIIe-
TOYHBIX OPTaHU3MOB: aMEOOHIHOE, KIYTHKO-
BOE€, peCHUYHOE. [[BHKE€HNE MHOTOKJIETOYHBIX
pacTeHuii: TpPONU3MBbI U HACTUH. [|BIKEeHHe

PackpriBath comepxaHne TEPMHHOB

U TIOHATHUI: IBIKEHUE, IBUTATENIbHBIE Opra-
HEJUTBI, IBIKEHHUE TpocTeinx (aMEOOUIHOE,
JKT'yTUKOBOE, PECHUYHOE), IBIKCHHE pACTEHUN
(Tponu3MBbl,




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

MHOTOKJIETOYHBIX )KHBOTHBIX U Y€JIOBEKA: MbI-
meyHas cuctema. Pediekc. CkeneTHbie MbIII-
LB ¥ UX paboTa.

JlemMoHcTpauuu

Tabauupt 1 cxempl: «OTHOKIETOYHBIC BOIO-
pocimy, «IIpocreitmuey, «CTpoeHHE MBI,
«MplIIIeYHasT CHCTEMa

HAaCTHH), MBIIIEYHBIE CHCTEMBI (COKPATHTEb-
HbIE BOJIOKOHIIA, KOKHO-MYCKYJIBHBII MEIIOK,
CKEJICTHAsi MYCKYJIaTypa), CKEJICTHAS MbIIILA
(MpIIEYHOE BOJIOKHO, MHOGUOPHIIIA), BHICIIHE
JBUTATEIbHBIC IIEHTPHI, paboTa MbIIII (ABUTA-
TeNbHAsI, COMATHYECKasl), MBIIIEYHOE YTOMIIe-
HYE.

XapakTepu30BaTh BUABI ABMKCHUS OTHOKIIE-
TOYHBIX ¥ MHOTOKJIETOYHBIX OPI'aHH3MOB.
OnuceIBaTh CKENETHBIE MBIIIIBI U HX PaboTYy.
VYcraHaBIMBaTh B3aHMOCBS3b MEX/Y CTPOCHHEM
OIOPHBIX CUCTEM U BH)KCHUSAMH OPTaHU3MOB

36. IluTanne opraHu3MoB

(CR))

[Tutanue opranusmos. [lornonienue Boabl,
YTJIEKUCIIOTO Ta3a ¥ MUHEPAIbHBIX BEIECTB
pactenusamu. [Iuranue »kuBOTHBIX. BHyTpuIo-
JIOCTHOE 1 BHYTPUKIICTOYHOE TTHIIEBAPEHHE.
[Mutanne NO3BOHOYHBIX )KUBOTHBIX. OTIEIBI
MUILEBAPUTEIBHOTO TPAKTA.
[TumesapurenbHble sxenessl. [Iumeapurens-
Hasl CHCTEMa YeloBeKa.

JeMoHcTpanuu

Tabnuiiel U cxembl; « KHIIEYHOOIOCTHBIEY,
«[InmeBapurensHas cucreMay, «Cxema Imura-
HUSL PAaCTEHUI».

O6opyzioBanye: KUBbIE SK3EMILIIPHI KOMHAT-

PackpbIBaTh copepkaHue TEPMUHOB U TOHSATHIHA:
MMUTaHKE, TNIIEBAPEHIE, THIIEBapUTEIILHbIC
BaKyOJIH, KHIIIEYHAsI TTOJIOCTh, MUIIEBapUTEITh-
Hasl TpyOKa, MUIIeBapUTEIbHBIH TPAKT, MHIIIe-
BapUTENbHbIC JKEIE3bl, TNIIEBAPUTEIBHBIC COKH.
XapakTepu30BaTh NUTAHUE KUBOTHBIX; BHYT-
PUIIOJIOCTHOE U BHYTPHUKJIETOUHOE THIIEBape-
HHE.

Paznuyath Ha M300paxeHusIX (cxemax, Tadmu-
11ax, MyJIsDKax) OTJeNbl TUIIEBAPUTEILHOTO
TpaKTa ¥ NHUIIEBAPUTEIBHYIO CHCTEMY YeI0Be-
Ka.

YcraHaBIMBATH B3aHMOCBSI3H MEX]y CTPOEHH-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

HBIX pacTeHHUH; 000pyTOBaHHE JUIsl IeMOHCTPa-
LY TIOYBEHHOTO

€M OpraHOB MUIICBAPCHUA

¥ BO3IYIIHOTO MUTaHHS PACTCHUM, pacIernie-
HUS Kpaxmaia 1 OeJKOB 1Mo AeicTBreM dep-
MCHTOB

1 UX QYHKOUSIMU B OPTaHHU3ME.

CpaBHUBATb CTPOCHHE OPTraHOB PacTCHUH,
00ecIeunBaOINX KOPHEBOE TUTAHUE

1 (OTOCHHTE3; MUIIEBAPUTEIILHBIX OPTaHeIlT
MIPOCTEHIINX U OPraHOB NMHUIIEBAPEHHUS KHBOT-
HBIX

37. IpixaHue OPraHu3MoB

(eR))

JpixaHnue opranu3MoB. [[pixaHue pacTeHui.
Jlpixanue kuBOTHBIX. [Anddy3ust ra3oB uepes
MOBEPXHOCTH KiIeTKU. KoxkHoe apixanue. J{bI-
XaTesibHas MOBEPXHOCTh. JKabepHoe

1 JIETOYHOE JbIXaHue. J[pIXxaHue MO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. DBOJIOIHOHHOE
YCIIOKHEHUE CTPOEHUS JETKMX MTO3BOHOYHBIX
JKUBOTHBIX. J[pIxaTenbHas cHCTeMa YellOBeKa.
MexaHu3M BEHTHIISILUH JETKUX Y MITHUI]

W MIICKOTTUTAIOIINX.

Perymsiuus npixanust. J{pixaTenbHbie 00bEMBIL.
JeMoHcTpanuu

TaOnuirel v cxeMpl: «JIpIxaTenbHas cucTeMa.
OGopyzoBanue: 060pya0BaHHE IS IEMOH-
CTpAaIMH OIBITOB 0 H3MEPEHUIO KU3HEHHOM
EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX

PackpeiBath conepkaHie TEpMUHOB

W TIOHSITUH: TbIXaHue, TUPPy3usi, KOXKHOE JIbI-
XaHHe, OPTaHbI JbIXaHUs, AbIXaTeIbHbIE IBH-
JKCHUS, IBIXaTEIbHBIN IIEHTP, JIErOYHbIC 00hE-
MBI, )KU3HEHHas: EMKOCTD JIETKHX.
XapakTepu3oBaTh JIbIXaHUE PACTEHHI; JbIXa-
HHE >KUBOTHBIX M YEJIOBEKA.

OnwuceIBaTh HBOJTIONUOHHOE YCIOKHEHUE CTPO-
€HHS JIETKUX TT0O3BOHOYHBIX >KUBOTHEIX.
Pasnuuath Ha n300paXkeHUsIX (CXeMax, Tabu-
11ax, MyJIDKax) JbIXaTeIbHYI0 CUCTEMY YeJio-
BEKa.

OHI/ICblBaTb MEXaHU3M BCHTHUJIISIIUHU ,]'léFKPIX

y IITUL] 1 MJIICKOITUTAIOIIINX.

YcTanaBnuBaTh B3aUMOCBSI3H MEXK/y CTPOEHU-
€M OpPT'aHOB JBIXaHUS M UX (QYHKIUSIMH




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

NBIDKEHUHA

B OpraHusme

38. TpancnopT BeuecTB
Y OPraHu3MoB
(eR))

TpaHcnopT BELECTB Yy OpraHu3MoB. TpaHc-
MOPTHBIE CUCTEMBI pacTeHUH. TpaHcnopT Be-
IIECTB Yy JKUBOTHBIX. KpoBeHOCHas cuctema

u e€ opransl. KpoBeHOCHas cucrema 1no3Bo-
HOYHBIX )KUBOTHBIX U uenoseka. Cepaue, Kpo-
BEHOCHBIE COCYZBI ¥ KpoBb. Kpyru xpoBoo0-
pauieHus. DBOJIIOINOHHEIE YCI0KHEHHS CTPO-
€HMs1 KPOBCHOCHOM CHCTEMbI IO3BOHOYHBIX
KUBOTHBIX. PaboTa cepana u e€ perysmus.
JleMoncTpauuu

TaOnuiel 1 cxeMbl: «OpraHbl IIBETKOBBIX pac-
TeHnit», «KopHeBbIe crcTeMbl», «CTpoeHue
cTebist», «CTpoeHHe JIMCTOBO IIIACTHHKIY,
«KpoBeHocHas cucrema uenoBekay, «Kpose-
HOCHBI€ CUCTEMBI TI03BOHOUHBIX KUBOTHBIX)»

PackpeiBaTh conepkaHie TEPMUHOB U MTOHITUMN:
TPaHCHOPT BEILECTB, TPAHCIIOPT Y PACTEHUH,
KPOBEHOCHAsI CHCTEMA KHBOTHBIX, KPOBb, TIJIa3-
Ma, GOPMEHHBIE SIIEMEHTHI, KpOBOOOpaIlIeHHE,
KPYTH KpPOBOOOPAIIEHUS, CEPACUHBII IIUKJI,
muMbooOpamieHue, TumMda, TMMpaTHIecKue
COCYIBI, TUM(ATHIESCKHE Y3IIbl, BHYTPEHHS
cpella opraHus3Ma.

XapaxTepu30BaTh TPAHCHOPT BEIIECTB

y pacTeHuii u 6eC03BOHOYHBIX )KHUBOTHBIX.
OmnmceIBaTh KPOBEHOCHYIO CHCTEMY KHBOTHBIX
1 9eII0BeKa.

PaznnuaTh Ha M300pakeHNsIX (CXeMax, TaoJu-
ax, MyJsDKax) KPOBEHOCHYIO M TUM(aTHYECKyIO)
CHCTEMY YeJIoBeKa.

VYcraHaBIMBaTh B3aUMOCBSI3H MEX/Y CTPOSHHEM
OpraHoB KpoBOOOpaIieHHs U UX (yHKIUIMH

B OpraHU3Me

39. BoiiesieHne y OpraHu3sMoB

(14)

Beienenue y oprannsmos. Beinenenue

y pactenuil. Beinenenue y xkuBoTHbIX. Cokpa-
TUTENbHbIE Bakyosn. OpraHel BbIAENCHUS.
QunpTpanys, cekpenus 1 00paTHOE BCachIBa-
HHE KaK MEXaHU3MbI pabOThI OPTraHOB BbIIEIIE-

PackppiBath conepkaHie TEpMUHOB

Y TIOHATHUI: BbIENICHUE, TYTTal|s, JIUCTONAT,
COKpAaTUTEIIbHBIE BAKYOJIH, U3BUThIE KaHAJIbLIBI,
3BE314AThIE KJIETKH, BBIACIUTENbHBIE TPYOOU-
KU, MaJILITUTUEBBI COCYbI, IOYKH, MO-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Hust. CBsI3b TIOJIOCTH Teja C KpOBeHOCHOfI u
BBI-JIC-JTU-TCIILHON CUCTEMaMHU.
Brigenenue Y NO3BOHOYHBIX )KUBOTHBIX

M 4CJIOBCKaA.

4Ye-TOYHHK, MOYEBOH ITy3EIpb, HE(POH, MOYa.
XapakTepu30BaTh MPOLECC BBIIEICHUS
Y PacTeHM U >KUBOTHBIX.

TTouku. Ctpoenne u GyHKIHMOHHUPOBAHHE HE-
¢dpona. ObpazoBaHUEe MOYH y YETOBEKA.
JeMoHCTpanuu

Tabuuiiel 1 cxeMel: «BblenuTenbHas cucTe-
May

Paznmuate Ha n300pakeHIsIX (cXeMax, Tabnu-
1[ax, MyJISDKax) BBIJICITUTEIBHYIO CHCTEMY Ye-
JIOBEKa.

OrmchIBaTh MEXaHM3M (hyHKIMOHUPOBAHHSI He-
(poHa; iporiecc 00pa3oBaHUSI MOYH.
VcraHaBIUBaTh B3aHMOCBSI3H MEX/Y CTPOCHH-
€M OpTaHOB BBIICICHUS U UX QYHKIUSIMU

B OpraHu3Me

40. 3ammTa y opranusmos (2 4)

3amuTa y opraHu3MoB. 3aiuTa

Y OJTHOKJIETOYHBIX oprann3moB. Criopsl Gakre-
puii 1 nuCTHI mpocTeiimmx. 3amura

Yy MHOTOKJIETOYHBIX pacTeHui. KyTukyma.
CpencTBa MacCHBHOM M XUMUYECKOU 3aIlIUTHI.
DUTOHIUIEL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [To-
KPOBBI 1 X IIPOM3BOAHBIE. 3al[Ta OPraHu3Ma
ot 6one3Hell. IMMyHHas cucTeMa 4eJoBeKa.
Knerounslit 1 ryMOpanbHbIi HIMMYHHTET.
Bposxn€HHbIi ¥ PpHOOpeTEHHBIN crienuduye-
ckuil uMmmyHHTET. Teopust KIOHaIBHO-

PackpsIBaTh copepxaHue TEPMUHOB

U TIOHATHMH: Karcyna, 3HJ0CHopa, UCTa,
KyTHUKYJIa, CpEJCTBa IaCCUBHOM 3alllUTHI,
Cpe/ACcTBa XUMUYECKOH 3aIUThI, KOKHbIE
MMOKPOBBI, IMMYHHUTET, IMMYHHAsI CHCTEMA,
AQHTHUTCH, aHTUTEJIO.

XapaxTepu30BaTh BUIbI 3AIUTHI

Y OJJHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX Opra-
HHU3MOB.

OnuceIBaTh CTPOECHUE KOKHBIX IIOKPOBOB U UX
MIPOU3BOIHBIX.

Paznuyath Ha M300paxeHusIX (cxemax, Tabnu-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

cenexkruBHOr0 nMMyHHUTeTa (I1. Dprmx,

@. M. Beprer, C. Tonerasa). BocranurensHsre
OTBETHI OPraHu3MOB. PoJib BpOXKAEHHOTO M-
MYHHTETA B Pa3BUTHH CUCTEMHBIX 3a0071€Ba-
HHH.

1ax, MyJISDKax) OpraHbl IMMYHHOH CHCTEMBI
YeJI0BEKa.

YcraHaBIUBATh B3aHMOCBSI3H MEXy CTPOCHH-
€M OPTaHOB 3alUTHI U UX QYHKIUIMU

B OpraHu3Me

JemMoHcTpanuu

Tabnuiet u cxempr: «Koxkay, « IMMyHUTET,
«Ctpoenue ctebns», «CTpoeHHE TUCTOBOI
TUTACTUHKI

41. Pa3npa:kumocThb
U peryJisiysi y OpraHu3mMoB
2w

PazapanMoCTh U perynsmys y OpraHi3MOB.
Pa3apaknMoCTh y OJHOKJIETOYHBIX OpPTaHU3-
MOB. Takcucel. PazapaxuMocTs U peryssus
y pacteHuil. PocToBble BeliecTBa U UX 3Haue-
HHUE.

Hepnas cucrema u pedaekTopHast peryismus
y XKUBOTHBIX. HepBHas cuctema u e€ oTAensl.
OBOJIOIOHHOE YCIIOKHEHHE CTPOSHNUS HEPB-
HOM CHCTEMBI Y )XMBOTHBIX. OTIEIBI TOIOBHOTO
MO3Ta 03BOHOYHBIX KHBOTHBIX. Pedexc

u peaexropHas xyra. besycnoBHsie

U yCIIOBHBIE pehIeKCHI.

FyMOpaanaﬂ perymsnus U SHAOKpUHHAsA CU-
cTeMa )KUBOTHBIX U 4yesioBeka. JKenessl sH10-
KPUHHOW CUCTEMBbI U X TOpMoHBI. JleiicTBre

PackpbiBath conepkaHie TEPMUHOB U OHATHI:
Pa3apakUMOCTb, PETYISIINS, TAKCHCHI, POCTO-
BBIC BEIIECTBA (ayKCHUHBI), HEPBHAS CHCTEMA,
pedexTopHas perysims, peduiekc, pediek-
TOpHAsl Ayra, epeHUiA MO3T, IPOMEXKYTOUHbIH
MO3T, CPEAHHI MO3T, MO3KEUOK, ITPOJI0JIrOBa-
TBII MO3T, BereTaTUBHAsl HEPBHAsI CUCTEMA, T'y-
MOpasbHasl peryJIsIis, TOPMOHBI, SHIOKPHHHAS
CHCTeMa, THIOTAIaMO-THHO(U3apHast CHCTEMA.
XapaxTepu30BaTh pa3IpakxuMOCTb

Y OJJHOKJICTOYHBEIX OPTaHU3MOB

U pe()IICKTOPHYIO PEryJISILIHUIO Y )KUBOTHBIX.
Paznuyath Ha M300paxeHusIX (cxemax, Tabnu-
11ax, MyJIsDKaX) HEPBHYIO CHCTEMY U €€ OTIENbl;
OT/IEJIBI TOJIOBHOT'O MO3ra MO3BOHOYHBIX JKH-




1 KOJIMYECTBO 4acoB

Tembl ypoKoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

TrOpMOHOB. B3anmo-cBs3b HepBHOM

U DHAOKpUHHOM cucteM. ['unoranamo-
runousapHas cucTeMa.

JleMoHcTpauuu

Lloptper: U. I1. I1aBnos.

Tabauuer u cxempr: «CTpOeHHUE THAPB»,
«CtpoeHue maHapuny», «BHyTpeHHee cTpoe-
HHUE JTOKJIEBOTO uepBs», «HepBHas cucrema
pri6», «HepBHast cuctema masarymkny, «Heps-
Has cucTeMa Ipe-

BOTHBIX.
OmnmceIBaTh TYMOPAIEHYIO PETYIISIHIO

Y )KHBOTHBIX.

Paznnuate Ha n300pakeHMX (cXeMax, Tabnu-
Lax, MyJSDKax) SHIOKPHHHYIO CHCTEMY )KHBOT-
HBIX U 4EJIOBEKa.

Ha3pbiBath Kene3sl SHIOKPUHHONM CHCTEMBI
YeJoBeKa M BhIpabaThIBaeMble HMH TOPMOHBL.

CMBIKaOIuxcs», «HepBHas cuctema nTui,
«HepBHast cucTeMa MIEKOMTUTAIOIINX),
«HepBHast cucTema yenoBekay, « JHIOKPUH-
Has cucteMay, «Pedaekcy.

OO0opy/IoBaHNKE: MOJIEIU TOJIOBHOTO MO3ra
Pa3INYHBIX KUBOTHBIX

OmnuceBaTh AeiicTBHE TOPMOHOB.
YcTaHaBIMBATh B3aHMOCBSI3H MEX]y CTPOEHH-
€M OpPTraHOB HEPBHOMN M SHIOKPUHHOMN CHCTEM
Y UX QYHKIUSIMH B OPTraHU3Me.
XapakTepu30BaTh 3BOIIOLHOHHOE YCI0KHEHHE
CTPOEHHsI HEpPBHOI CUCTEMBI Y )KUBOTHBIX

TEMA 10. PASMHO>KEHUE U PASBBUTHE OPTAHU3MOB (8 u)

42. ®opMbI pa3sMHOKEHHSI Opra-

HHU3MOB

(14)

®DopMBI Pa3MHOKEHHUS OPTaHU3MOB: OECIIONoe
(BKIJIIOYAs BETETaTUBHOE) U TOJIOBOE. Buabt
6ecros0ro pa3MHOXKEHH: IIOYKOBaHUE, CIIO-
pymsiums, GpparMeHTaIHs, KIOHHPOBAaHHE.
JdeMoHcTpauun

Tabnuier u cxemel: «BereraTuBHoe pa3MHO-

PackpsIBaTh comeprkaHue TEPMHUHOB U T10-

HSTHI: pa3MHOXEHHE, IPOCTOE JIETIeHUE, TTOUKO-
BaHUe, CIIOPYJIALNS, BET€TaTUBHOE Pa3MHOXKEHHE,
(parMeHTanys, KITOHUPOBAaHKE, FAMETBI, CiepMa-
TO30UJ (CriepMHUit), AHLIEKIIeTKa, 3UroTa, KOHb-
FOTalys.




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

JKCHHUCY, «Tumel 6ecrtoioro Pa3sMHOXKEHUSAY,
«PasmHOXKEHUE XJIaMHUJIOMOHAIbI, «Pa3mHO-
JKCHHUEC OBIJTICHBI», «Pa3MHOXKeHHE TUAPBD)

[epeuncisaTe 0cOOEHHOCTH OecIonoro

U TIOJIOBOTO PAa3MHOXKCHHSI OPTaHH3MOB.
XapakTepu30BaTh CYIIHOCTE U HOPMBI Gectio-
JIOTO Pa3MHOXKEHHS OPTaHU3MOB; GHOTOTHYe-
CKOE 3HaueHHe OECII0I0r0 Pa3MHOKECHHSL.
Pasznnuate cropy Kak CrienHaIn3HpOBAHHYIO
KJIETKY, IPeJHa3HaYCHHYIO 1711 GECIONoro pas-
MHOEHHS, M CIIOPbI GaKTepHil.

OOBACHATH IPEUMYILECTBA IIOJIOBOTO Pa3MHO-
JKEHHUS HaJ| OECIIOIBIM.

PackprIBaTh poib KIOHUPOBAHUS B CETICKIIUU
H CEIIbCKOM XO3SIHCTBE

43. I1os10BO€ pa3MHOKEHHE.
Meiios
2w

[TonoBoe pasmuoxenue. [1on0BbIe KIETKH, WIH
rameTsl. Meiio3. Craguu meiiosa. [loBenenne
xpomocoM B Meito3e. Kpoccunrosep. buonoru-
YECKHUI CMBICT MeH03a U TOJIOBOTO IpoIecca.
Meii03 1 €ro MecTo B JXU3HEHHOM IIMKJIE Opra-
HU3MOB.

JeMoHcTpanuu

Tabawuiier ¥ cxeMbr: «Meiio3», «XpoMOCOMBI»

PackpbIBaTh Co/lepIKaHUE TEPMHHOB

¥ TIOHATHH: Meii03, OMBalIeHTHI, KPOCCHHTOBED,
HHTEPKUHE3, HE3aBUCUMOE pacIipe/ie/ieHHe,
KPOCCHHTOBEp.

PaznnuaTh Ha H300pakeHNsIX (CXxeMax, TabJu-
1ax) ¥ MUKpOIIpenaparax 3peJble M0JIOBbIe
KJIETKH MJICKOMTUTAIOIINX U OPTaHbl pa3MHOXKe-
HUSL BBICIIIUX PACTEHUM.

PackpbIBaTh CYLIHOCTh MeH03a, XapaKTepH30-
BaTh €ro OT/E/IbHbIC CTA/IHH.

OmpenensaTe MECTO Mel03a B )KM3HEHHBIX IIHK-
JIax Pa3IMYHBIX OpraHm3MoB. OOBACHATE OHo-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

JIOTHYECKHUN CMBICT KPOCCHHTOBEPA, OTHCHI-
BaTh €0 MEXaHU3M.

CpaBHHBaTh Me#{03 ¢ MUTO30M; Pa3IniaTh
OT/IeNbHBIC UX CTaJANH Ha MUKpOIpenaparax

¥ M300pakeHHAX (CXeMax, TaOIUIax).
PackprIBaTh 9BOIOIIMOHHOE 3HAYSHHUE TI0JIOBO-
TO Pa3MHOXXCHUS OPTaHU3MOB

44. I'ametorene3. Odpa3oBanue
U pa3BUTHE MOJIOBbIX KJIETOK

(1)

[IpenzaponsiieBoe pa3BUTHE.

I'amerorenes y xuBOTHBIX. [1010BBIE JKETE3BI.
O06pa3oBaHKe U Pa3BUTHE MOJOBBIX KICTOK.
CrnepmaroreHes u 0OreHes.

PackpriBaTh cojiepiKaHie TEPMUHOB

1 TMOHATHI: TaMETOreHe3, CliepMaToOreHes3, 00-
TeHEe3, CEMCHHUKH, TUYHUKH, CIICPMATOT OHHH,
CTIEPMATOIUTEI,

CTpoeHue MOJIOBBIX KICTOK.

Omto10TBOpEHHE U SMOPHOHATIBHOE Pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.
JdeMoHcTpauun

Tabmunet u cxemel: «["amerorenesy, «Ctpoe-
HHE SIATIEKIETKH ¥ CIIEPMaTO30Ha».
OO0opyioBaHye: CBETOBOW MUKPOCKOIT; MUKPO-
npenaparsl SHIEKIETOK U CIePMaTO30HI0B.
JlaGopaTopHble U PaKTHYEeCKHe PadoThI
JlabopaTtopuas pabora «M3yuenue
CTPOCHMS IOJIOBBIX KJIETOK HAa TOTOBBIX MHK-
pompernaparax»

CTIEPMATHIBI, CIEPMATO30H/IbI, 0OTOHHHU, 00-
IIUTBI, TIOJIAPHBIC TEMbIIA, SUICKIETKA, aKPOCO-
Ma.

[epeuncraTs cTamun raMmeToreHes3a

Y KUBOTHBIX.

OnwuceIBaTh MPOIIECC TAMETOTeHe3a U ero Te-
PHOIBI, CTPOSHHE TIOJIOBBIX KIETOK.
Pa3inuath 0COOEHHOCTH CriepMaTOTreHe3a

U OOTeHe3a.

OnuKCBIBaTh MPOIIECCH OCEMEHEHNUS

Y OIUTOIOTBOPCHUS, Pa3HbIC BAPHAHTHI ITApPTe-
HOT'€He3a




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

45. UnauBuIyaibHOe pa3BUTHE
OpPraHU3MOB —

OHTOreHe3

24)

WuauBuayansHOE pa3BUTHE OPTaHU3MOB (OH-
TOreHe3). DMOPHOIOTHS — HayKa O pa3BUTUU
Opranu3MoB. Mopgoeenez — 00Ha u3 2nA6HBIX
npobnem ambpuonozuu. Konyenyus mopghoee-
HO8 U Modenu mopghoeenesa. Ctaauu SMOpHO-
reHe3a XKUBOTHBIX (Ha IpUMEpE JIATYIIKH).
Jpo6nenue. Tumsl qpoOneHus.

PackpbiBath cojiepiKaHie TEPMUHOB

1 TMIOHATHI: OIUIOJOTBOPEHHUE, 3UTOTa, OJIACTO-
Mep, aKPOCOMHasI peaKIysi, POHYKJIIEYC, map-
TEHOTeHe3, SMOpUOTreHe3, IpobiIeHue, 01acTy-
J1a, MOpYJIa, TacTpyJia, HefpyJa, OpraHoreHes,
9KTOJIEpMa, ME30JIEpPMa, SHTOIEPMA, LIETIOM,
HepBHas TpyOKa, Xopa, KAIIeYHas TPyOKa.

Lemepmunuposannoe u HedepmMunupogannoe
Opobaenue. bnactyna,tumel 6mactyn. OcobeH-
HOCTH JpOOJICHHUS MICKOITUTAIOMNX. 3apOIbI-
LIeBbIE JIMCTKHU (TacTpyJisiys). 3aKjiajika opra-
HOB M TKaHel M3 3apOIbIIIEeBbIX JIUCTKOB. B3a-
MMHOE BJIMSTHHE YacTel pa3BUBAOLIErocs 3a-
poapiia (3MOpHOHAIBHAS MHITYKIHS). 3aKIajI-
Ka IUIaHa CTPOCHHS )KUBOTHOTO KaK Pe3yNIbTaT
HepapXUYecKUX B3auMOJIeHCTBUI reHoB. Biu-
STHUE Ha SMOPUOHATEHOE PA3BUTHE PA3ITHIHBIX
(hakTOpOB OKpYyKaromeil cpembl.
JdeMoHcTpauuun

Ioprpert: X. [lIneman.

TaOauiiel u cxeMbl: «OCHOBHBIC CTaIUHA OHTO-
reHesay.

Ob6opyrosanue: Mogens «LluKI pa3BUTHS JIs1-

TYHIKW»

Omnpenensats SMOPHOHANBHBIN TIEPHOA PA3BU-
THS1 OPTaHU3Ma U OITHCHIBATH OCHOBHBIC 3aKO0-
HOMEPHOCTH Apo0ieHust — o0O0pa3oBaHHE O-
HOCJIOIHOTO 3apObliia — OJacTyJIbl; 3aBHCH-
MOCTB X0/1a IpOOJICHUSI OT KOJINYECTBA JKEJITKa
B SINIEKJIETKE; TaCTPYJIILUIO U OpraHOTreHes.
OO0BsCHATH STanbl U HEepPEHIINPOBKU TKAHEH,
00pa30BaHus OPraHOB M CHCTEM OPTaHOB.
XapakTepu30BaTh PETYJIALHI0 SMOPHOHATIBEHO-
IO Pa3BUTHSA; JETEPMHUHALIMIO

1 SMOPHOHAIBHYIO MHIYKINIO; TeHETUYECKHI
KOHTPOJIb Pa3BUTHS.

O060CHOBBIBaTh BPEIHOE BO3/ICHCTBHE Tabay-
HOTO JIbIMa U aJIKOTOJIsI Ha X0 YMOPHOHAIBHO-
r'0 ¥ TOCTIMOPHOHATIBHOTO PA3BUTHSI OPTaHH3-
Ma YenoBeKa




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

46. PocT 1 pa3BuUTHE )KMBOTHBIX

1)

Poct n pazButne xHuBOTHBIX. [TocTaMOpHO-
HaJbHBI nepuon. [IpsMoe 1 HenpsiMoe pa3BU-
Tue. PazButue ¢ meramopdo3om

y 0€CIO3BOHOYHBIX M I03BOHOYHBIX )KHBOT-
HbIX. Buonornyeckoe 3HaYeHHE IPSIMOTO

U HENIPSIMOTO Pa3BUTHS, HX PacIpOCTPaHEHHE
B ipupoie. Tumsl pocra KHUBOTHBIX. DaKkTOPHI
PETyJSIINK POCTa KHUBOTHBIX U YeJI0Be-

PackpbIBaTh conepxaHue TEpMHHOB

1 TIOHATHI: OHTOTEHE3, TOCTIMOPHOHAIBHOE
pasButHe, MeTaMop$o3, JMYHUHKA, POCT, CTa-
peHue, CMepTh.

XapakTepu30BaTh MOCTIMOPHUOHABHBIA epH-
0J] Pa3BUTHS OPTaHKU3Ma U €r0 OCHOBHBIE (hop-
MBI

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U €TO I1e-
PHOABL.

ka. Ctaguu mocTaMOPHOHANBEHOT'O Pa3BUTHS

y ’KUBOTHBIX U yenoBeka. [leproas! oHTOreHE3a
yenoBeka. CTapeHne 1 CMepTh Kak OHOJIoTHYe-
CKHE TIPOIIECCHI.

JeMoHCcTpanuu

TaOnuiet u cxempl: «IIpsiMoe 1 HepsIMOE pas3-
BUTHEY, «Pa3BuTHE Maiickoro xkykay», «Pa3Bu-
THE capaHuny», «Pa3BUTHE JISATYIIKI.
JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
[MIpakTuueckas pabora «BuiaBIcHHE
MIPU3HAKOB CXOJCTBA 3apOABIIIEH O3BOHOY-
HBIX )KUBOTHBIX»

M3narate conepxaHue TEOPHU CTapeHUs opra-
HU3MOB.

OOBACHATH OHOJOTUIECKUI CMBICI pa3BUTHS
¢ MeTamMop(ho30M

47. Pa3MHOKeHUEe U pa3BUTHE

pacrenmii

1)

Pa3mHO)XeHMe U pa3BUTHE pacTeHui. ['ameTo-
¢ur u copodur. Meiios
B )KM3HEHHOM LIUKJIC PACTCHHH.

PackpbIBaTh coliep)kaHie TEPMUHOB U ITOHSTHI:
ramero(ur, ciopodur, ante-
UMK, apXeTOHNH, 3apPOCTOK, MEracropa, 3apo-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

O06pasoBanue criop B mporecce Meiiosa. ['ame-
ToreHe3 y pacteHuil. OMIogoTBOpeHNE

U Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. [IBOM-
HOE OIIJIOI0TBOPEHHE

y LBETKOBHIX pacTeHuil. OOpa3oBaHue

1 pa3BHTHE ceMeHH. MeXaHH3MBbI Perysiun
OHTOTEHEe3a Y PACTEHHI U )KUBOTHBIX.

JIBIIIEBBIA MEIIOK, CHHEPTHIb], aHTUITO I, MHK-
pocropa, MbUIBLEBOE 3ePHO, ABOIHOE OIIIOM0-
TBOPEHHE, POCT, MEPUCTEMA, KaMOUii, IEPHOABI
OHTOTCHE3a IIBETKOBBIX PACTCHMIA.
XapakTepu30BaTh 0COOEHHOCTH OECIIOIOTo

1 TTOJIOBOTO Pa3MHOXKCHNSI [IBETKOBBIX pacTe-
HUH.

JemMoHcTpanuu

Hoprper: C. I'. Hapamms.

Tabuiiel ¥ cxeMbl: «JIBOWHOE OILIO0-
JI0-TBOPEHHE Y I[BETKOBBIX pacTeHuim, «CTpo-
€HHE CEeMSTH OJJHOJIONBHBIX 1 IBYIOJBHBIX Pac-
TeHU», «KI3HeHHbI KT MOPCKOil Kamy-
CThI», «OKU3HEHHBIN UK MXay, « KH3HeHHBIH
LUKJI IAaIOPOTHUKAY, «KU3HEHHBIN LUK coc-
HBI».

JlabopaTopHble M MPaKTUYeCKHe PadOThI
JlabopaTtopHas paborta «CrpoeHue
OPTaHOB Pa3MHOKEHUSI BBICIIINX PACTEHUID)

Briaensats 0coOEHHOCTH MIPOTEKaHHs TaMeTo-
TeHe3a y IIBeTKOBBIX PACTEHHH.

OmnmcheIBaTh MPOIECC ABOWHOTO OILIO-
JI0-TBOPEHHS Y IBETKOBBIX PACTEHUI

1 OOBSICHSTH €r0 MPEHMYIIECTBa 10 CpaBHE-
HUIO C OIUIOJIOTBOPEHUEM Y CIIOPOBBIX

U TOJIOCEMEHHBIX

TEMA 11. TEHETUKA — HAYKA O HACJIEACTBEHHOCTHU U UBMEHYUBOCTHU OPI'AHU3MOB (2 uv)

48. UcTopus cTaHOBJIEHHS

I/ICTOPI/ISI CTAHOBJICHUA U PA3BUTUA TCHETUKN

PaCKpLIBaTI) CoACpIKaHNE TEPMUHOB




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

U Pa3BUTHS F€HETHKHU KaK
HAYKH

19

kak Hayku. PaGotel I'. Mennens, . [le ®pusa,
T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX

B passutuu renetuku. Pa6otsr H. K. Konb1iosa,
H. 1. Basunoga, A. H. beno3zepckoro,

I'. A. Kapneuenko, 0. A. ®mmmnuenko, H. B.
Tumoe-eBa-PecoBckoro.

JemMoHcTpanuu

Ioptperer: I'. Mengens, I'. Jle @pus,

T. Mopran, H. K. Kosnsuos, H. Y. BaBuios,
A. H. Benozepckuii, I'. . Kaprieuenxko,

10. A. ®umunuenxko, H. B. Tumodees-
PecoBckuit

U TIOHATUHN: TeHETHKa, TeH.

JleMOHCTpHPOBaTh 3HAHUSI HCTOPHH BO3HUKHO-
BEHMUS TCHETUKH.

XapakTepu30BaTh OCHOBHBIE 3Tallbl PA3BUTHUS
TeHETHKH KaK HayKH

49. OcHOBHbIE OHATHS
M CHMBOJILI T€HETHKH

1w

OCHOBHBIE ['€HETUYECKUE MTOHITUS U CUMBOJIBL.
I'omonoruuHele XpOMOCOMBI, aljIeIbHbIE T€HBL,
aNIbTePHATHBHBIC IPU3HAKH, JOMUHAHTHBIH

1 PEeLeCCHBHBIN MPU3HAK, TOMO3UTOTa, TETEPO-
3WUTOTa, YUCTast TUHUS, THOPH/BI, TEHOTHII,
¢denoTur. OCHOBHBIE METO/IBI TEHETHKHU: TH-
OpHUIONOTHYECKUH, TUTOIOTHYECKUN, MOJIEKY-
JISPHO-T€HETUYECKUH.

JeMoHcTpanuu

Tabnuiiel; «MeTo/Ibl TEHETUKI,

«CXeMblI CKpEIIUBaHUs.

JlaGopaTopHble 1 MpaKTHYECKHE PAGOTHI
JlabopaTtopHas paboTa «/Ipo3zoduna

PackpeiBaTh cosiep)kaHie TEPMUHOB

W TIOHSITUIL: HACJIEICTBEHHOCTD, HACJIe/IOBaHUE,
W3MEHYHMBOCTh, TCHOTHUII, (HEHOTHII, TCHOM,
JIOKYC, XpPOMOCOMBI, aJlJIeTIbHBIE T€HBI (I ),
aIbTepHATUBHBIC PU3HAKH, TOMO3UTOTa, TeTe-
po3UroTa, JOMHHAHTHBIH MTPU3HAK, PEIIECCHB-
HBII TIPU3HAK, YUCTas JIMHUS, THOPHUIBL.
[Tonb30BaTbCs TEHETUUECKON TEPMUHOJIOTHEN
u CHMBOHI/IKOﬁ JJIA 3alTUCU CXEM CKPCIIUBaHUSA




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

KaK OOBEKT MeHETHUECKUX I/ICCJ'IC,Z[OB&HPIﬁ))

TEMA 12. 3AKOHOMEPHOCTH HACJIEACTBEHHOCTH (10 uv)

50. 3akoHOMepHOCTH HAC/I€e10-
BaHHs NMPU3HAKOB. MOHOTH-
OpuaHoe cCKpelIMBaHUe

2w

MoHnorubpuaHoe ckperyBanue. [TepBolii 3aKoH
MeHpens — 3aKOH eTUHO00pa3us THOPUIOB
niepBoro nokosieHus. [IpaBuio qomuHEpOBa-
Hus. Bropoii 3akoH Menzens — 3akoH pac-
IIEIUICHNs IpU3HAKoB. LluTomornueckue ocHo-
BBl MOHOTHOPHIHOTO CKpenuBaHus. I umoresa
YHCTOTHI T'aMeT.

PackpbiBaTh conepxaHue TEpPMUHOB

1 TTOHATHI: MOHOTUOPHIHOE CKpEIIUBaHME,
YHCTOTA raMeT, JOMAHHPOBAHHUE, PacIIeIICHHE
MIPU3HAKOB.

OmnuceiBaTh OMBITH ['. MeHmens no n3y4eHuro
HacJIe0BaHMs OTHOMN Maphl IPU3HAKOB

y TOpoXa IOCEBHOTO.

[TpuBoANTH HOPMYIPOBKHU MIEPBOTO

JeMoHCcTpanuu

Loptper: I'. Mennens.

TaOmuiet u cxempl: «I1epBBIii 1 BTOPOi 3aKOHBI
Meunnemns».

O0opyIoBaHKe: MOJETb ISl IEMOHCTPAIIUI
3aKOHOB eJJMHO00pa3ust TMOPHIOB IEPBOTO
MIOKOJIEHUS] U paclleNyIeHus IPU3HAKOB; CBETO-
BOW MHKPOCKOI, MUKporpenapar: «Ipozodu-
nax.

JlabopaTopHble M IPaKTUYECKHe PAdOThI
[IpakTnueckas pabora «3ydeHue
Ppe3yIbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHHS
y Ip030(dhHITBDY

1 BTOpOro 3akoHoB I'. Menpens (3akoHa enu-
HO00Opa3us THOPUIOB IEPBOTO TIOKOJICHUS,
3aKOH paclIeTUIeHHs PU3HAKOB) H OOBSICHATH
UX LUTOJIOTHYECKHE OCHOBBL.

CocTaBIsATh CXeMBl MOHOTHOPUIHOTO CKpEIIH-
BaHWS U pelIaTh FeHeTHYECKHUE 3a/1auy Ha MO-
HOTHOPHIHOE CKpEIUBaHHE




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

51. Ananusupymouiee cKpemm-
Banue. Henosnoe nomunnpoBa-
HHUe

19

AHanm3upylolee ckpeniuBanue. [Ipomexy-
TOYHBIH XapakTep HaciemoBaHus. Pacmere-
HHE MPU3HAKOB IIPU HETIOIHOM JIOMHHHPOBa-
HUU.

JleMoncTpauuu

TaOnuIrel ¥ cXeMbl: «AHATH3UPYIOIIEE CKpe-
myBaHue», «HenonHoe TOMUHEPOBaHHE)

PackpbIiBaTh conepxaHue TEpMHHOB

U TIOHATUH: aHAU3UPYIOLIee CKPEeIBAHUE,
HETIOJHOE TOMHHUPOBAHUE, KOJOMUHHUPOBA-
HHE.

CoCTaBIATH CXEMBI aHATM3UPYIOLIETO CKPEIU-
BaHMS U pelIaTh TeHETHUECKUE 3a1a4d Ha aHa-
JIM3MPYIONIEe CKPEIUBAHUE U HEMOIHOE JOMH-
HUPOBaHUE

52. IurnGpuanoe ckpeuiuBaHue
29

Jurn6punHoe ckpermuBanue. TpeTnit 3akoH
MeHpens — 3aKOH HE3aBHCHMOTO HaclleJ0Ba-
HUS IpU3HAKOB. L{uTomornueckue 0CHOBBI
JUTHOPHUIHOTO CKPEIINBAHUS.
JleMoncTpauuu

Hoptper: I'. Mennens.

PackpbIBaTh conepxaHue TS pMHHOB

Y TIOHATUH: TUTHOpHIHOE CKpenuBaHue, de-
HOTUIUYECKUH pasuKal.

OmnwuceiBaTh OMBITH ['. MeHmens no n3y4eHuro
HacJIe[0BaHMs ABYX Map MPU3HAKOB y TOPOXa
MIOCEBHOTO.

IpuBoaMTH POPMYITUPOBKY TPETHETO

Taoumumer v cxemer: «Tpernit 3akoH MeHaems».

O0opyioBaHue: MOAETH A IEMOHCTPALUHI
3aKOHa HE3aBHCHMOTI'0 HACJIE0BaHUs IPH3HA-
KOB; CBETOBOI MUKPOCKOIT; MHKPOIIpEapar
«dpozodumay.

JlabopaTopHble M MPAKTHYECKHEe PA0OTHI
[IpakTuueckas pabora «M3yuenue
pe3yabTaTOB AUTUOPUIHOTO CKPELBAHUS

y Ap0o30(UITB»

3akoHa I'. MeHzens (3akoHa He3aBUCUMOTO
HacJIe0BaHHS IPH3HAKOB) M OOBSACHATH €T0
IIUTOJIOTUYECKHIE OCHOBEL

IIpuMeHsTh MaTeMaTHUECKHIA pacuéT

C IOMOMIBIO (PeHOTHUINYECKOTO PaJiiKaa

Y MeTo/1a TIePEMHOKEHH ST BEPOSITHOCTEH BapH-
AHTOB pacIIEeIUICHUs] IPU3HAKOB Y IIOTOMKOB 110
(eHOTHUITY ¥ TeHOTHILY.

CocTaByATh CXEMBI IUTHOPHIHOTO CKpELBa-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

HHS U pelIaTh FeHETHYCCKUE 3a1a4H Ha T H-
OpHIHOE CKpEeINBaHUe

53. CuenJieHHOe HacJie[JOBaHue
NPU3HAKOB. XpOMOCOMHAsI T€0-
PHs HACJIeICTBEHHOCTH

29

CuensieHHOe HaclIeA0BaHue IPU3HAKOB. Pabo-
1o T. Moprana. CuenjieHHOe HacIeI0BaHNE
T€HOB, HAPYIICHUE CUETICHU MEXy TeHaMU.
XpOoMOCOMHas! TeOpHsI HACIIEACTBEHHOCTH.
JemMoHcTpanuu

Iloptper: T. Mopras.

Ta0umumer v cxemer: «CrierIeHHOE HacIen0Ba-
HUE MPU3HAKOB Y APO30(UIIBD).
Q0opyJioBaHye: MOAETH A IEMOHCTPALUI
CIIETUICHHOTO HAaCJIEA0BAaHMS TPH3HAKOB

PackpeiBaTh conepkaHie TEPMUHOB U TOHITUMN:
CIICTUIEHHOE HACIIeIOBaHUE, HAPYIICHUS CIICTI-
JICHUS TEHOB, KPOCCHHTOBEP, PEKOMOMHALIUS
TCHOB, TCHETUYECKUE KaPThI, MOPraHU 1A,
IIpuBomuTh HOopMyTUPOBKH 3aKOHOB MopraHa
(3aKOHa CIEMICHHOTO HACJICIOBaHUS TCHOB

¥ 3aKOHA HAPYIICHUS CLCIUICHHS MKy TeHa-
MH) ¥ OOBSACHATH UX IIUTOJIOTHYESCKHAE OCHOBBHI.
[epeuncnsaTe OCHOBHBIE MOJIOKEHHS XPOMOCOM-
HOU TEOpUH HACIIEICTBEHHOCTH.

Permrate reseTHUecKUe 3a4a4n Ha CIEIUIEHHOE
HacJIeJ0BaHKUE TCHOB M HAPYIICHUE CICTIIICHUS
MEXK1y TCHAMH

54. I'eHeTHKA M0JIA
(R}

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M
OTIpeIeNIeHHs TI0JIa. AyTOCOMBI U TIOJIOBBIE
XpoMOcOoMBI. ['oMorameTHbIH

Y TeTepOraMeTHBIN MO [ eHeTHYecKas CTpyK-
Typa IoJIOBBIX XpoMocoM. Hacinenosanue npu-
3HAKOB, CICTIJICHHBIX C TIOJIOM.
JeMoHcTpanuu

Tabawiier ¥ cxembr: «I'eHeTrKa monay, «Kapu-
OTHII YenoBekay, «Kapuotun npo30duiby,

PackpeiBaTh conepixaHue TEpMHUHOB

U TIOHATUH: ayTOCOMBI, IIOJIOBBIE XDPOMOCOMBI,
TOMOTaMETHBIH 01, TeTePOraMeTHBIN IO
OOBACHATH XPOMOCOMHBII MEXaHHU3M OIpeie-
JICHUS 110J1a Y OPraHU3MOB.

[IpuBOANTE IpUMEPHI HACIEIOBAHMS TPU3HA-
KOB, CLIEIUICHHBIX C [1OJIOM.

CocTaBJIATh CXEMBI CKPEIIMBAHUSA U pelaTh
TEHETHYECKUE 3a/1a41 Ha HACJIEeA0BaHUE MIpU-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

«KapI/IOTI/IH IOTUIBD)

3HAKOB, CLICIUICHHBIX C [OJIOM.
ITpuBoANTE MPUMEPHI FEHETHUECKUX 3a00MeBa-
HUI 1 1e(EeKTOB Yy OPraHU3MOB, CBSI3aHHBIX

C MOJOBBIMU XpPOMOCOMaMHU

55. I'eHOTHII KaK 1€JIOCTHAsK
cHcTeEMA
29

I'enoTun kak nenoctHas cuctema. Ilnefiorpo-
1Sl — MHOXKECTBEHHOE JielicTBHE reHa. MHo-
JKECTBEHHBIN ajulenu3M. B3aumonelicTeue He-
aJUIeNbHBIX TeHOoB. KoMmeMeHTapHOCTh. Onn-
cra3. I[Tonumepus.

I'eneTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHUIL,
JKMBOTHBIX U YEJIOBEKa, a Takke (Gpusnonormnye-
CKHX IIPOLIECCOB, TOBEICHNS] U KOTHUTHUBHBIX
¢GyHKImiA. ['eHeTHUeCKHe MEXaHU3MBI CHMONO-
reHe3a, MeXaHU3MbI B3aHMOJIEHCTBHS «X0351-
HH — Mapa3uT» U «XO3IUH — MHKPOOHOM.
I'eHeTndeckue acneKTH! KOHTPOIIS U H3MEHEHHUS
HacJIeICTBEHHOH MH(POPMaIIUK B IIOKOJICHUSIX

PackpsIBaTh comepixaHie TEPMUHOB

U NOHATUMN: MHOXECTBEHHOE JIeHCTBUE reHa
(mneoTponus), KOMILDIEMEHTAPHOCTD, IHCTA3,
TOUMEpHsl.

Ompenensite GOPMBI B3aNMOICHCTBHS aJlIeNb-
HBIX U HEaJlJIeJIbHBIX ICHOB.

IIpuBoauTh NpUMEpPHI MIEHOTPOIHOIO ACH-
CTBHS I'€HOB.

PemaTth reneTnyeckue 3ajaun Ha B3aUMOAEH-
CTBHE HEAJUIENbHBIX TE€HOB

KJIETOK U OpPTraHU3MOB.
JeMoHcTpanuu

Tabuuiel ¥ cxeMbl: «MHOKECTBEHHBIH ajlie-
J3My, «B3aumoericTBHE TEHOBY

TEMA 13. 3BAKOHOMEPHOCTH UBMEHUYUBOCTH (6 1)

56. U3meHYMBOCTH IPU3HAKOB.

B3aumonelicTBre TeHOTHIIA M CPEeIbI IPH Op-

PaCKprBaTI) CoACpIKaHNE TEPMUHOB




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Buabl n13MeHYHBOCTH

1w

MHUpPOBaHUH (HEHOTHIIA.

Vi3mMeH4nBOCTH NIpHU3HAKOB. KayecTBeHHbIE

U KOJIMYECTBEHHbBIC NIPU3HAKH. BUbI N3MEHYH-
BOCTHU: HEHACIICACTBECHHAS M HACIIC/ICTBCHHASL.
JemMoHcTpanuu

TaOmuuer ¥ cxeMel: «BUIbI H3MEHYHBOCTI.
OO0opy/IoBaHUE: KHUBBIC U repOapHBIC IK3EM-
IUIIPBI KOMHATHBIX PAacTeHuUit; pucyHkH (¢poro-
rpa¢un) >KUBOTHBIX C Pa3INYHBIMHA BUAAMH
HU3MCHYUBOCTH

Y TIOHATUH: U3MEHUYUBOCTD, HEHACIICICTBEHHAS
M3MEHYUBOCTb, HACIEACTBCHHAS U3MEHYU-
BOCTb.

CpaBHUBATh HEHACIEICTBEHHYIO H3MEHYHU-
BOCTb C HacJEICTBEHHOM.

[IpuBOIUTH IPUMEPHI KAUECTBEHHBIX

U KOJIMYECTBEHHBIX MPU3HAKOB OPTaHU3MOB,
MPOSIBIIEHUH Y OPraHM3MOB HEHACJIEICTBEHHOM
Y HACJIEACTBCHHON U3MEHYUBOCTH

57. MoaudukaumoHHasi U3MEH-
YHBOCTh
2 )

MoaudukanroHsas H3MeHIUBOCTh. Porb cpe-
I61 B ()OPMHPOBAHUH MOJU(PHUKAINOHHON 13-
MeHunBocTH. HopMma peakuunu npusHaka. Ba-
PHAIMOHHBIH Ps M BapUallIOHHAsl KpUBast

(B. Horanncen). CBoiicTBa MOJH(PHUKAITHOHHOMH
HU3MEHYHUBOCTH.

PackpsIBaTh comepixaHie TEPMUHOB

Y MIOHSATHIT: MOAN(HKAIIMOHHAS, WK (PEHOTH-
Iyeckas, U3MEHUUBOCTh, BapHaHTa, Bapualy-
OHHBIH psifl, BapHallUOHHAs KpHUBasi, HOpMa
peaKIMy NpU3HaKa, MOAN(PHKAIHY.
XapakTepu3oBaTh CBONCTBa

JleMoncTpauuu

Tabawiier ¥ cxeMbl: «MoauduKaHoOHHAS U3~
MCHYHUBOCTbB.

O0opyioBanue: )KUBbIE M TepOapHBIe IK3EM-
IULSIPBI KOMHATHBIX PAaCTeHUI; pUCYHKH (POTO-
rpadun) XKUBOTHBIX C IIPUMEPaMH MOAN(HKa-
IIMOHHON W3MEHYNBOCTH.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI

MOIU(HUKAIMOHHON N3MEHIHUBOCTH.
IToxa3bIBaTh poJib YCIOBUI BHEIIHEH cpesbl

B Pa3BUTHU MOJU(UKALHOHHON N3MEHYUBOCTH
y OPTraHU3MOB.

CTpouTh BapHallMOHHbIE PsIbl M Tpad UK KpH-
BOW HOPMBI PEaKIM IPU3HAKOB Y Pa3IUYHbIX
OpraHu3MOB




Tembl ypoKoB

1 KOJIMYECTBO 4acoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

JlabopaTtopHuas pabota «lHccrnenosa-
HUE 3aKOHOMepHOCTeH MoAH(UKAIMOHHOH
n3MeHYnBOCTH. [TocTpoeHHe BapHallnOHHOTO
psAna 1 BapuallMOHHON KpUBOM»

58. 'eHoTHNIMYECKASI H3MEHYH-
BocTh. KoMOMHATHBHAN H3MeEH-

YUBOCTH

1w

I'enorunuueckas u3MeHYHBOCTH. CBOMCTBA
TEHOTHITHYECKOW H3MEHYMBOCTH. BH/IbI TeHO-
THITHYECKON U3MEHUNBOCTH: KOMOMHATHBHAS
W MyTaI[HOHHASI.

KomOunaTtuBHas n3MEHYMBOCTEL. Meio3

Y TIOJIOBOH TPOIIECC — OCHOBAa KOMOWHATHB-
HOM U3MEHYHUBOCTHU. POJIb KOMOMHATHBHOMI
HM3MEHYMBOCTH B CO3IaHUN T€HETHUYECKOTO
pa3HooOpasus B mpezenax 0OJHOTO BHIA.
JeMoHCcTpanuu

Tabuuiiel u cxembl: «KoMOMHATHBHAS H3MEH-
YUBOCTBHY, «Meio03», «OII010TBOpEHUE

PackpsIBaTh comepixaHIe TEPMHUHOB

1 MOHATHI: KOMOMHATHBHAsE U3MEHUUBOCTb,
MyTalIOHHast U3MEHYHBOCTh, KOMOMHAIINHY,
MyTalHH.

XapakTepu30BaTh CBOMCTBA FEHOTUIIMYECKOM
HN3MEHYHBOCTH.

OmnwuceIBaTh MEHO03 U MOJIOBOM MpoLIecC KaK
OCHOBY IIPOSIBIICHHS y OPTaHH3MOB KOMOUHAa-
TUBHOM N3MEHYUBOCTH.

Iloxa3bIBaTh Ha KOHKPETHBIX IPUMEPAX POJIb
KOMOWHATHBHOW M3MEHYHMBOCTH B CO3/IaHHH Te-
HETUYECKOT0 pa3HO00pasksi OpraHu3MOB

B IIpeJieJIaX OJJHOrO BHJIA.

CpaBHMBATh TeHOTHITHYECKYIO H3MEHINBOCTh
¢ MOAM(UKAIIMOHHO

59. MyTannoHHasi U3BMEHYHU-
BOCTh. 3AKOHOMEPHOCTH MYTa-
IHOHHOTO0 Nponecca. JNATeHe-

THKaA

MyrtanuonHas U3MEH4YUBOCTb. Buasl MyTanmii:
TeHHBIE, XDPOMOCOMHBIE, TeHOMHBIE. CTIOHTaH-
HbI€ U MHIYLIMPOBAaHHbIE MyTalluu. SIaepHbIe
U LuTOIUIa3MaTndeckue myranuu. Comaruye-

PackpbIBaTh CO/IEPKAHUE TEPMUHOB

Y TIOHSTHI: MyTalliK, XPOMOCOMHEIE Tiepe-
CTpOWiKHU (abepparuu), MOJTUILUIONINS, aHe-
yl'lJ'[OI/l)lI/lﬂ, MyTaHT, MyTaFeHbI.




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

2

CKHE 1 TOJIOBBIC MyTalud. [IpHIrHbI BO3HUK-
HOBEHUSI MyTaluid. MyTareHsl M UX BIUSHUAC Ha
OpTaHU3MBbI.

3aKOHOMEPHOCTH MYTallMOHHOTO TIpoliecca.
3aKOH rOMOJIOTHYECKUX PSIOB

B HACJICJICTBEHHON U3MEHYMBOCTH

(H. Y. BaBunos). BHesinepHas n3MEHUYNBOCTD
W HACJICJICTBCHHOCTb.

Dnueenemuxa u SnUeHOMUKA, POTb INULEHe-
MUYECKUX (PaKmopos 8 Hacied08aHuu

U UBMEHYUBOCU PEHOMUNUYECKUX NPUSHAKOS
Y OP2aHu3Mo8.

JleMoncTpauuu

Ioprtpersr: I'. /e ®pus, B. NoranuceH,

H. U. BaBuios.

Tabsuiel 1 cxembl: «I'eHeTHUeCKHe 3a00JeBa-
HUS 4elIOBEKay, «Buabl MyTanumii.
OO0opy/IoBaHHE: KHUBBIC U TepOapHBIC IK3EM-
IUISIPBI KOMHATHBIX PACTCHUIT; pucyHKH ((HoTo-
rpadun) }KUBOTHBIX

[IpuBOIUTE IPUMEPHI MYTAIHIiA, BCTPEYATO-
IIUXCS Y Pa3HBIX OPTaHU3MOB.
Knaccudunuposars MyTaluu Mo pa3HbIM 0C-
HOBaHHSM.

Paznmuats Ha n300pakeHISX (cXeMax, Tabnu-
11aX) TeHHBIE MyTalliH, XPOMOCOMHBIE Tiepe-
CTPOWKHU pa3HBIX BUJIOB: JETCIUH, TyTLTHKA-
LY, TPAHCIOKAIIMU, HHBEPCHH; TCHOMHBIC
MyTaIlHH.

CpaBHUBATh MEKTy COOON MyTaI[lH Pa3HBIX
BH/IOB.

XapakTepu30BaTh CBOMCTBA MYTAIIMOHHON
HM3MEHYMBOCTH.

Ha3zpiBaTh MpUYIHHBI MyTalUii, BBIABISTD HC-
TOYHHKH (PaKTOPOB-MYyTareHOB B OKPY’Karomeit
cpene (KOCBEHHO).

IIpuBoaUTH HOPMYIUPOBKY 3aKOHA TOMOJIOTH-
YECKUX PSIOB U HACIIEI-CTBEHHON N3MEHUUBO-
ctu H. Y. BaBu-10Ba 1 000CHOBEBIBATh €r0
3HAYCHHUE IS TPAKTHKHU CEIbCKOTO X035 CTBA.

C pa3IHMYHBIMH BUJIaMU H3MEHYNBOCTH.
JlabopaTopHble M IPaKTHYeCKHe PadoThI
[IpakTunueckas pabora «Myranuu
Y Ip0o30¢QHITEI (Ha TOTOBBIX MUKpOIpernapa-
Tax)»

OHCHI/IBaTL 9BOJIOIITMOHHOC 3HAYCHUE MYyTalln-
OHHOTO Ipouecca u KOMOMHATHBHOM M3MEHYH-
BOCTHU




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

TEMA 14. TEHETHUKA YEJIOBEKA (3 4)

60. I'eHeTHKA YesI0BEKA.
MeToabl MeIMIIUHCKOM reHeTH-
KH

(€R))

Kapuotun uenoseka. MexxayHapogHas po-
rpamMMa HcCiIeOBaHUs TeHoMa yenoBeka. Me-
TOJIBI M3YYCHHS TCHETHKHU YEIOBEKA: TeHeao-
THYECKUM, OMM3HELOBBIN, ITUTOTCHECTUIECKHUA,
MOMYJISIIMOHHO-CTAaTUCTHYECKUH, MOJIEKYJISP-
HO-TCHETUYCCKUMN.

CoBpeMeHHOE OIpe/iesIeHne TeHOTHUIIA: TIOJTHO-
T€HOMHOE€ CEKBEHUPOBAHKE, TeHOTUIIPOBAHUE,
B TOM ymciie ¢ momoisto [11[P-ananu3za.
Hacnencreennsie 3a001eBanus yenoBeka. I eH-
HBIE I XpPOMOCOMHBIE 00JIe3HHU YenoBeka. bo-
JIE3HH C HACJICICTBEHHO! TPEPaCIION0KEHHO-
CThI0. 3HAYCHUE MEIUIIMHCKOW TeHETHUKU

B [IPEIOTBPAIICHUH U JICUEHUH MCHETHYECKUX
3a00JIeBaHM YeloBeKa. MeIUKO-TeHETHIECKOE
KoHCynbTHpoBaHue. CTBoJIOBBIE KieTKHU. [1o-
HATHE «T€HETHYECKOTO TPy3a». DTHUECKHE
ACTIEKTHI MICCIICOBAaHUH B 00JIaCTH PeJaKTHPO-
BaHHS T€HOMA U CTBOJIOBBIX KIIETOK.

PackpeiBaTh comepxaHue TEpMHHOB

Y TIOHATUH: CEKBEHUPOBAHUE, KapTa XpOMOCO-
MBI, TPOOAH, HACIEACTBCH-

HbIe 00JIe3HN (MOHOT'€HHBIC, TIOJIM-TCHHBIE,
TCHHBIC, XPOMOCOMHBIC), METUKO-
TCeHETHYECKOE KOHCYIbTHPOBAHKE, TIOPOIOBAs
JINarHOCTUKA, AMHUOIICHTE3.

[epeuncnaTh 0COOCHHOCTH M3YUEHHS TCHETH-
KM YeJIOBEKa ¥ METOJIbl MEAMIIMHCKOHN MeHEeTH-
KH.

XapakTepu30BaTh METOIBI N3YUCHHS TEHETUKH
YenoBeka (TeHealorndecKuil, OM3HETIOBbIH,
[IUTOTCHETHYECKHU, MOJICKYJISIPHO-
TCeHETHYECKUH, MOMYISIIHOHHO-
CTaTUCTUYECKUI).

OnuchIBaTh 1ENH, 33Ja4H U JTOCTH)KCHHS MEXK-
JlyHapOJHOM MporpaMMsbl «I €HOM denoBeKay.
Paznmuate Ha n300pakeHMsIX (cxe-

MaX, TabJIHIax) KapThl XpOMOCOM (T€HEeTHIe-
CKHe, PU3HMYECKHe, CHKBEH-COBEIE).

[enernyeckue GakTopbl MOBBILICHHOH 4yB-
CTBHUTETHFHOCTH YeJI0BeKa K (pru3naeckoMy
U XUMHYECKOMY 3arpsA3HEHHIO OKpPYKaroLeH

OmnuceIBaTh METO/IBI COBPEMEHHOTO ONpeserne-
HUS TEHOTHITA OpTaHU3Ma: TIOJTHOTEHOMHOE
CEKBEHHPOBAHNE, TCHOTUIIMPOBAHKE, B TOM




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

cpensl. ['eHeTudeckas npeapacroiokeHHOCTh
YeJoBeKa K MaTOJIOTHSIM.

JlemMoHcTpauuu

TaOmuier u cxemel: «KaproTun yenoBekay,
«MeTozbI H3y4eHHNS TCHETUKH YEI0BEKaY,
«[eHernyeckue 3a001€BaHUS IETOBEKAY.
JlaGopaTopHble M IpaKTHYECKHE PAGOTHI
IIpaxkTtuueckas padora «CocraBieHue
U aHAJIU3 POJOCIOBHOM»

gucie ¢ momotnbeko [11[P-ananm3a.
XapakTepu30BaTh HACIICICTBCHHBIC 3a00JICBa-
HUS 4eJIOBEeKa U 3a00JICBaHUs

C HaCIJIeICTBEHHO! TPEPaCONI0KEHHOCTHIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHEIC OOJIC3HI
YenoBeka U OOJIC3HH ¢ HACIEICTBEHHOM Mpea-
PacIoI0KEHHOCTBIO.

YcTaHaBIUBaTh B3aMMOCBS3b MKy HACIE-
CTBEHHBIMH 3a00JIEBAHUSIMH YEJIOBEKA M UX
TEHETUICCKON OCHOBOA.

O00CHOBBIBATh 3HAUEHHE MEIUKO-
TEeHETHYECKOTO KOHCYJIbTHPOBAHHUS

B MIPEAOTBPAILCHAH U JICYCHUH HACIICICTBEH-
HBIX 3a00JIeBaHUH YeIoBeKa

TEMA 15. CEJIEKIIUSA OPTAHU3MOB (4 1)

61. OcHOBHBIE IOHSATHS CeJIEK-

UK

1)

JlomecTukanus 1 CeneKIus.

3aposk/ieHHe CeNEeKINH 1 JOMECTHKAIUH. Y IeHHIe
H. 1. BaBunosa o LlenTpax npoucxoxxaeHus

1 MHOTO00pa3ust KyJIbTypHBIX pacTeHuit. Poib
CEJeKINN

PaCKpI)IBaTL COACPIKaHUE OCHOBHBIX TTOHSATHI:
CEJICKIMA, JOMECTUKALIUA, IPUMHUTHBHAA CE-
JICKII M, KOMOWHATHBHAS ceJeKus, copT, Io-
poJa, mTaMM.

Hepe‘H/ICHHTB OCHOBHBIC OTaIlbl

B CO3/1aHUM COPTOB PACTEHHI U IOPOJ )KHBOT-
HbIX. CopT, Hopoza, mraMM. 3aKOH TOMOJIOTHYe-

Pa3BUTHSA CEJIEKLUH KaK IIpoliecca U HayKH.
XapakTtepusoBaTh coaepkanue yuenus H. H.




1 KOJIMYECTBO 4acoB

Tembl ypoKoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

CKHX PSJIOB B HACJIEICTBEHHOU n3MeHurBocTH H.
1. BaBuyioBa, ero 3HaYeHHE AJIS CEJICKIIMOHHOM
paboTBL

JlemMoHcTpauuu

Lloptperer: H. Y. BaBunos, . B. MuuypuH,
I'. . Kapneuenxko , I1. I1. JIykpsinenxo, b. JI.
Actaypos.

TaOnuier v cxemer: «LIeHTPBI IPOUCXOKACHUS
1 MHOT000pa3Hs KyJIbTypHBIX PACTCHHI»,
«3aKOH rOMOJIOTUYECKUX PSATIOB

B HAaCJIEJICTBEHHOM N3MEHYUBOCTHY.
JlaGopaTopHble M IpaKTHYECKHE PAGOTHI
JlabopaTtopHas pabora «/3yueHue
COPTOB KYJIBTYPHBIX PaCTEHHH U TIOPOJ JI0-
MAITHUX KHBOTHBIX)

Basunosa o lleHTpax npoucxoxIeHus

1 MHOT000pa3us KyJIbTypHBIX PAaCTCHUI.
IToka3biBaTh LIeHTpBI IPOUCXOKACHUS U
MHOT000pa3ust KyJIbTYPHBIX pacTeHui

u LleHTpBI JOMECTHKAIUH JOMAIIHUX KUBOT-
HBIX Ha KapTe MHpa, CBSI3BIBATh UX MECTOIO-
J0KE€HHE C 09araMi BO3HHKHOBEHUS JIPEB-
HEeWIINX [IUBUIN3ALHN.

CpaBHUBATh COPT, IOPOJY, LITAMM C BHJAMHU-
pOIMYaMHU.

OO0O0CHOBBIBaTh 3HAYCHNE 3aKOHA TOMOJIOTHYE-
CKUX PAZI0B B HACIIEICTBEHHON U3MEHUYUBOCTHU
H. 1. BaBusoBa [uis ceIeKINOHHON paboTEHI.
OmucHIBATE TEPCTIEKTHBEI IOMECTHKAIH

1 CO37IaHME HOBBIX COPTOB KyJIBTYPHBIX pacTe-
HHH, TIOPOJT JOMAIITHAX KUBOTHBIX U IIITAMMOB
MHKPOOPraHU3MOB

62. MeToablI ceJIeKIIMOHHOI pa-
0otbl. CoxpaHeHMe, U3y4eHHe
W UCI0JIb30BaAHUE FeHETHYECKHX

pecypcoB
(3

Mertop! ceNeKIIMOHHON paboThl. MicKkyccTBeH-
HBII 0TOOP: MAacCOBBIH M MHIUBUAYaTbHBIH.
Omanvl kombunayuonnoti cenexyuu. YVcnsira-
HHE IPOU3BOAUTENEH 1o motoMcTBy. OT6Op 1O
TEHOTHITY C TIOMOIIBIO OI[EHKH

PackpeiBaTh cosiep)kaHie TEPMUHOB

Y TIOHATHUH: HCKYCCTBEHHBIH 0TOOD, IPOU3BO-
JIUTENH, S3KCTepbep, OIU3KOPOICTBEHHOE CKpe-
[IMBaHNe, WX HHOPHUIMHT, HEPOICTBCHHOE
CKpEIINBaHHe, I ayTOPUINHT, YACTAs JINHHS,




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

(heHOTHIIA TOTOMCTBA U OTOOP IO TEHOTHUITY

¢ nomoiueto ananuza JTHK.

HckyccTBEHHBINH MyTareHes3 Kak METOJ CeNeK-
LIUOHHOH paboThl. PaguanioHHbIH

U XUMHYECKUH MyTareHe3 Kak HCTOUYHHUK MyTa-
LU y KyJIbTYPHBIX (hOpM OpraHu3MoB. Mc-
[I0JIb30BaHKE T€HOMHOI'0 pelakTUPOBaHUS

1 MeToJI0B pekoMOuHaHTHBIX JIHK mmst moiy-
YEHHUS UCXOAHOI0 MaTepuaa Ui CeIeKIUH.
ITonydenue nonumuion0B. BHyTpuBugoBas
rubpuu3anys. binskopoacTBeHHOE CKpenTH-
BaHue, Win nHOpuauHT. HepoacTBenHoe
CKpeIMBaHNe, WK ayTOpuauHT. ['eTeposnc

U ero MpUYUHEL Mcrons30BaHue rereposnca B
ceneximy. OtaanéaHas rubpuanzamms. [Ipe-
0J10JIeHHe OECTIOANS MEKBHOBBIX THOPU/IOB.

I[OCTH)KGHI/I?[ CCIICKIIMHU paCTeHI/Iﬁ " )XKUBOTHBIX.

«3enenas pesonoyusiy.

CoxpaHeHUe U U3ydEeHUE FeHETUYECKUX pecyp-
COB KYJIBTYPHBIX PACTEHHH M UX JUKUX POIH-
4el JUIsl CO3/IaHus HOBBIX COPTOB U THOPHIIOB
CeIIbCKOXO03SHCTBEHHBIX KyIbTYp. M3yuenue,
coxpaneHue

rereposuc (THOpHIHAS CHJIa), TEHOMHOE pelaK-
THPOBaHUE, HCKYCCTBEHHBII MyTareHes, ax-
TOPBI-MyTareHbl, MOIUILIONBI, OTAATEHHASL
rUOpHAN3aIMs, CEKBEHUPOBAHHE.
XapakTepu30BaTh OCHOBHBIE METO/IBI CENIEKIUI
pacTeHuii 1 )KUBOTHBIX: MICKYCCTBEHHBIH 0TOOD
1 THOpUIM3ALHIO.

CpaBHMBaTh MacCOBBIN HCKYCCTBEHHBIH 0TOOP
C WHJIMBU/TyaIbHBIM, TOKa3bIBaTh

HX 3HAUYEHHeE JUIs CeJICKIMU KyJIbTYpHBIX pac-
TEHUH ¥ JOMAIIHUX )KUBOTHBIX.

IIpuBOaUTH KOHKPETHBIE IPUMEPHI OTAATIEHHOMN
THOPHIN3AINHY B CETEKIIHN.

OmnuceiBath ombIT [ JI. Kapreuenko mo mpe-
OJIOJICHHIO OECTIIOANS MEKBHOBBIX THOPUIOB.
PaznnuaTh Ha M300pakeHNsIX (CXeMax, TaoJu-
11ax) Y OT/JEJbHBIX NPeACTaBUTEIeH KOHKPET-
HOT'O COpTa U IOPOJIbI XO35IIICTBEHHO LICHHBIE
NPU3HAKH, HEOOXOANMBIE YETIOBEKY.
XapakTepu30BaTh PONIb CEICKIUI

B 00ecIeueHnH POJOBOIECTBEHHON Ge30mac-
HOCTH YeIIOBEYECTBA.

u ynpaejlenue cenemudecKumu pecypcamu

[IprBOANTE KOHKPETHBIE PUMEPBI JOCTHKE-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

CebCKOXO3AUCMBEHHBIX U NPOMBLCIOBYIX JICU-
BOMHBIX 6 YEJIAX YIYUUIEHUS CYUeCEYIOUUX U
C030aHUs1 HOBBIX NOPOO, TUHULL U KPOCCO8, 8
MOM Hucie ¢ npuMeHeHueM CO8PeMeHHbBIX Me-
M0008 HAYUHBIX UCCLe008AHUL, NEPEO0BIX
uoell U NepCcneKmuUBHbIX MexXHOL02UI.
JdeMoHcTpauun

Ioptperel: H. N. BaBunos, 1. B. Mu-uypus,
I'. . Kapne-uyenko, H. Bopnoyr, /1. K. benses.
TaOnuiet ¥ cxeMer: «MeToabl CeTeKIHN,
«Otnanénnas rudpumusanus», «Myrtarenes.
JlaGopaTopHble M IPaKTHYECKUE PA0OTHI
l.JJabopatopHas pabora «/3yueHne
METOJIOB CENIEeKIIUH PACTECHUI.

2. lpaktuueckas pabora «lIpuBuBka
pacTeHuii».

3.0kckypcuss «OCHOBHBIC METOJIBI

U TOCTHO)KEHUS CENIeKIIUH PAacTeHU I

Y JKMBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO hepMy, COPTO-HCIIBITAaTEIbHBIN
Y4acTOK, B TEIUTMYHOE XO3SHCTBO,

B JJa0OPaTOPHUIO arpOyHUBEPCUTETA WITH Hayd-
HOT'O IICHTPA)»

HUH CENEKINHU KyJIbTYPHEIX PacTeHUI
1 IOMaIIHUX XUBOTHBIX B Poccun

TEMA 16. BUOTEXHOJIOTUA U CUHTETHYECKASA BUOJIOI'US (4 1)




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

63. buoTexHo/10rus Kak HayKa
M 0TPacJIb MPOM3BOJCTBA

19

OOBEKTHI, UCTIONB3yeMble B OMOTEXHOIOTHH, —
KJIETOYHBIE U TKaHEBBIE KyJIbTYPHI, MUKPOOpIa-
HU3MBI; HX XapaKTePUCTHKA.

TpanuuuoHHast GMOTEXHOIOTHS:
xJieboTedeHne, NoTydeHHe KHCIOMO-TOYHbIX
MIPOAYKTOB, BUHOAEIHE. MUKpOOHOIOTUIECKUi
cuHTe3. OOBEKTH MUKPOOHOIOTHYECKOMH TEXHO-
noruu. [IponsBoacTBO Genka, aMIHOKHCIIOT

1 BUTaMHHOB.

JemMoHcTpanuu

TaOumuier v cxemer: «/cronp30BaHHEe MUKPOOP-
TaHU3MOB B IPOMBIIIJIEHHOM IIPOH3BOCTBEY.
JlaGopaTopHble U MpaKTHYECKHE PAGOTHI

1. JJabopatopHas pabora «/3ydeHne
00BEKTOB OHOTEXHOJIOTHI.
2.llpaktuueckas paboTa

«[Tomy4yeHre MOJIOYHOKUCIIBIX MTPOTYKTOB.
3.Okckypcusa «bHOTEXHOJIOTHS — BaXK-
HeWIasi MPOU3BOUTENbHAS CHIIa COBPEMEHHO-
cTH (Ha OMOTEXHOJIOTHIECKOE TIPOU3BOICTBO)»

PackpeiBath cosepxaHne TEPMHHOB

W TIOHSTUHN: OMOTEXHOIIOTHSI, TPATUIIMOHHAS
OMOTEXHOJIOTHS, MUKPOOHOIOTHYECKUIT CHHTE3,
MHUKPOOHOJIOrHYecKasi TEXHOJIOTHS.
[epeuncnaTs HanpaBieHUs OMOTEXHOJIOTHH;
LIeJIM | 331241, CTOSIIIHE Tepell OMOTEeXHOIOTH-
en.

XapakTepu30BaTh 0OBEKTHI, UCIIOIb3yEeMbIC

B OHOTEXHOJIOTHH, — KJIETOYHBIC H TKaHEBbIE
KYJIBTYPBI, MUKPOOPTaHU3MBI.

OnuchIBaTh OCHOBHBIC METO/IBI TPATUIIMOHHON
OMOTEXHOJIOTHH M JOCTHKECHUSI MUKPOOHOIIO-
THYECKOI TEXHOJIOTHH.

OO6OCHOBBIBATH 3HAUYEHHE OMOTEXHOJIOTHH [IJISt
CEeNTbCKOXO03HCTBEHHOTO MTPOM3BOACTBA

64. OcHOBHbBIE HATIPpABJICHHUSI
cuHTeTH4eckoii ouosiornu (1 1)

Co3nanne TEXHONOTHIA U HHCTPYMEHTOB IIeIeHa-
MIPaBJICHHOI'O U3MEHEHU 1 KOHCTPYUPOBAHUSA
T'€HOMOB C LIeJIBIO MTOJIy4EHUs] OPraHU3MOB U UX
KOMITIOHEHTOB, CO/IEPIKAINX HEe BCTPEUAIOLINECs
B IIPHPOJIE OUOCHHTETHIECKHE IIyTH.

PackprIBaTh cofeprkaHie TEPMUHOB

Y TIOHATHUH: KJIETOYHAs HHXKEHEPHUs, KIIETOUHAs
TEXHOJIOT U, METOA KyJIbTYphl KIETOK

Y TKaHEeH, TOTUIIOTEHTHOCTb, IUTIOPUIIOTEHT-
HOCTb, CTBOJIOBBIE KJIETKH, MUKPOKJIOHATEHOE




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Kiterounast nmkenepusi. MeTOAbI KyJIBTYpBI Kile-
TOK U TKaHEeH pacTeHui 1 KUBOTHBIX. KprnoOaHkw.
Comaruueckasi THOPHIM3AIHA 1 COMaTHIECKUH
smOpuorene3. ComaTudeckas THOpUAN3ALIIL.
Hcnonp30BaHue TalIonIoB B CENEKINH pacTe-
HUIL.

Tonyuenue MOHOKIOHANLHbIX AHIMUME]L.
Hcnonv3oeanue MOHOKIOHATbHBIX

U NONUKIIOHANLHBIX AHMUMEN 8 MeOUYUHE.
HckyccTBeHHOE 01I1010TBOpEHHE. PEKOHCTpYK-
s IHIEeKIeTOK U KIIOHUPOBAHHUE KUBOTHBIX.
Merton TpaHCIIAHTALMHU SAEp KIeToK. TexHo-
Jl02uL 0300p0BIeHUs, KYTbMUBUPOBANHUS

U MUKPOKIOHANbHO20 PA3ZMHOIICEHUS CebCKO-
X03AUCMBEHHBIX KYTbMYP.

JeMoHCcTpanuu

Taoumuier v cxemer: «KileTouHast HHKEHEPHS»

Pa3MHOKEHHE PACTCHUI, COMaTHYeCKasl TH-
Opuau3anys, rarionuabl, THOPUIOMBI, MO-
HOKJIOHAJIbHBIE U TIOJMKJIOHAILHBIE AHTHTENA,
METO/]] TPAHCIUIAHTALMY sIAep, KIIOHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIC HAMIPABICHUSI
CHHTETUYECKON OHMOJIOrHH.

OnuchIBaTh HA KOHKPETHBIX MPHUMEPaX METOIbI
KJICTOYHON MHKCHEPUH.

[IpuBOIUTH IPUMEPHI HCTIOTB30BAHUS MO-
HOKJIOHAQJIGHBIX Y MTOJIMKJIOHAIBHBIX aHTHTEN
B MEIMIIMHE.

OlLieHMBaTh 3HAYEHHE CUHTETUYCCKOM OMOJI0-
TUH JUIS CENBCKOTO XO3HCTBA U MEAMIIMHEL

65. XpoMocoMHast U TeHHast
WHIKEHepHus

(14)

XpoMocoMHas U TeHHas nHxeHepus. Mckyc-
CTBEHHBIN CHHTE3 T'eHa U KOHCTPYHUPOBaHHE
pexom6bunanTHbIX JJHK. Co30anue mpanc-
2EHHBIX OP2aHU3MO8. J1O0CTIDKEHNS

U MEePCIEeKTUBBI T€HHON

PackpbiBaTh conepxaHue TEpPMHHOB

U TIOHATUI: FeHHasi HHKCHEPUs, pECTPUKLIUOH-
HBIE SH/IOHYKJIEa3bl (PECTPUKTA3HI), TUIIKHE
KOHLIBI, IJIa3MUBI, PECTPUKIIMS, JIUTHPOBAHHUE,

HWH)XEHEpHUH. DKOJIOTHIECKHE U ITHIECKHE
npo0JIeMbl TeHHON HHKCHEPHUH.

TpaHchOpManys, CKpHHUHT, TPAHCT€HHBIS
(reneTnyecku MOIU(UIIMPOBAHHEIE) OPTraHU3-




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

JleMoHCTpanuu
Ta6J‘[I/I!!LI H_cxeMbl: «[ eHHas HUHXXCHEPUA»

MBI
OnuceIBaTh METO/IbI PETPOYKTUBHOTO

U TePaneBTUYECKOro KJIOHUPOBAHUSA, KIETOY-
HBIE TEXHOJIOTHH M CIIOCOOBI T€HETHYECKOM
WH)KCHEPHUH.

XapakTepu30oBaTh TOCTUKEHUS TEHHON NHXKe-
HEpHH.

OueHUBaTh HKOJIOTUYECKUE U ITUYECKHE MIPO-
OJIeMbI KIIOHUPOBAHUSI U CO3/[aHUS TPAHCTCH-
HBIX OPTaHU3MOB, IIEPCIIEKTUBbI PA3BUTHUS
XPOMOCOMHOM ¥ F'€eHHOW HH)KEHEpUHU

66. MenuuMHCKHE OMOTEXHOJI0-
1

(1)

Memuuuackue ouorexuonoruu. Ilocmeenom-
Has yugposas meouyuna. [11[P-
ouaznocmukxa. Memabonomuwiil aHaius, 2eHo-
YEHMPUYeCKUull aHaiu3 npomeoma 4ei06exd
OJ151 OYeHKU COCMOSIHUSL €20 300p08bsi. Hc-
NOIb308AHUE CTNBOI08bIX Klemok. Tapeemuas
mepanus paxa. 3D-6uounscenepus ona pas-
pabomxu pyHOAMEHMATbHBIX OCHO8 MeOU-
YUHCKUX MEXHOL02UL, CO30AHUSL KOMNLEKCHbLX
mKaHel couemaHuem mexHoa02ul

PackpeiBaTh comepxanne TEpMHHOB

W TIOHSITUI: MEJIUIIMHCKAsT OMOTEXHOJIOTHS,
MeTab0IOMHBIH aHAJIN3, TeHOLIEHTPHIECKHI
aHallu3, epCOHATM3UPOBAaHHAS MEHIIMHA,
pereHepaTuBHasi MEUIIMHA.
XapaKkTepu30BaTh METOIBI META0O0JIOMHOTO
¥ TEHOIIEHTPUYIECKOTO aHaJIN3a; UCIIOIh30Ba-
HUE CTBOJIOBBIX KieToK; [1LIP-nuarnocTuky;
TapreTHYIO TEPAITUIO paKa

mpéxmepno2o buonpunmunea
u ckagonounea 015 pewieHus 3a0ay nepco-
HANU3UPOBAHHOU MEOUYUHDL.




Tembl ypoKoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOi
JAesITeTbHOCTH 00y4aloIuXcst

Co30anue 6eKmMopHbIX 6AKYUH C Yelbio obeche-
YeHUs1 KOMOUHUPOBAHHOU 3auyumvl Om 6030)-
oumeneii OPBU, ycmanosnenue MOIeKyIAPHbIX
Mmexanuzmos ynkyuonuposanus PHK-
COOEPIAHCAUUX BUPYCOB, BbIZBIBAIOUUX 0COO0
onacHule 3a4601€8aHUA YEN08€KA U HCUBOMHBIX

11 KJIACC

(3 u B Hegemto, Bcero 102 4, u3 HUX 8 4 — pe3epBHOE BpeMsl)

TeMbl ypokoB
M KOJIN4eCTBO YaCOB

OcHoBHOe cojep:kaHue

I[Inanupyemble BUABI y4eOHOMT
JeATeJIbHOCTH 00y4aloIuXxcs

TEMA 1. 3APOXKJIEHHME U PASBUTHUE 3BOJIIOLIUOHHBIX [TIPEACTABJIEHUA B BUOJOT AU (4 u)

1. DBOTIOLMOHHAS TeOPHUSI
Y. lapBuHa
1w

OomonronHas treopust Y. lapsuna. [Ipenno-
CBIJIKM BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb

Y Hay4Has JesTenbHocTsh Y. JlapBuna.
JeMoHcTpanuu

Loptperel: Apuctotens, K. JInunnei,

XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe,
Y. apBuH.

Tabmymer u cxemsr: «CrcTeMa )KHUBOH MTPUPOJIBI

PackpeiBaTh comepxanne TEpMHHOB

U TIOHSITUI: KpealMOHU3M, BUJI, CHCTEMATHKa,
OuHapHasi HOMEHKJIATypa, UCKYyCCTBEHHAsI CHU-
cTeMa KiacCu(UKaIUU OPraHU3MOB, HCTOPH-
YECKH METO/, TAPBUHU3M.

XapakTepu30BaTh B3TJIAIBI APHCTOTENS Ha
Pa3BUTHE KUBOH MPHPOIBL.

OnenuBars Bkiag K. Jlunnes B pasButue 6mo-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

(o K. JInnuero)», «JlecTHUIA KMBEIX CYIIECTB
(o JIamapky)», «MexaHu3M (OPMHPOBAHUS
MIPUCTIOCOO-TICHUH y PACTEHUH U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapupyra my-
temectBus Y. lapsunay, «Haxonku Y. [Jap-
BUHA)

JIOTHH.
CpaBHUBATH B3IJIAblI Ha BUA U 3BoOIHIO K.
Jlunnes, XK. b. Jlamapka u Y. lapBuHa.
Kpurnuecky olleHUBaTh KPEAI[MOHUCTCKHE
B3IUISI/IBI HA JKHBYIO TIPHPOAY.

[NepeuncnsaTe KynbTypHO-HCTOPHUIECKUE

U €CTECTBEHHO-HAy4HbIE IIPEANOCHIIKY MOSB-
JICHUS 3BOJIIOLIMOHHOM Teopuu Y. JlapBuHa.
OnuceIBaTh POJIb HCTOPUUECKOTO METOAA.
W3znaratek CymHOCTb 9BOTIOLMOHHON Teopun Y.
JlapBuHa.

HaseBaTh ocHOBHEIE (akThl Onorpaduu Y.
JlapBrHA ¥ 3TaIbl CO3/1aHMS UM SBOJIOIMOH-
HOU Teopuu

2. IBMKYyIIME CHIIBI IBOJTIOHH
BUI0B 1o Y. JlapBuHy
29

JIBIKyIiye cuiibl 9BOJIIOLUMY BUIOB IO

Y. NapBuHy (BBICOKasi HHTEHCHBHOCTH pa3-
MHO>KEHUS] OPTaHU3MOB, HACJIEICTBEHHAS 13-
MEHYHBOCTB, 00pE0a 3a CyIIeCTBOBaHHUE, €CTe-
CTBEHHBII M HCKYCCTBEHHBIH 0TOOD).
JeMoHcTpanuu

Iloptper: Y. [lapBuH.

Ta0umuier v cxemer: «@opmel O0pbOBI 32 Cyle-
cTBOoBaHHeY, «[lopozpl romyoeit», «MHOroo6-
pasue KyIbTypHBIX (hOpM KarmycTsi», «Iloposst

PackpbIBath coziepiaHue TEPMHUHOB M OHSTHH:
HACJIeICTBEHHOCTh, I3MEHYHBOCTb, HCKYC-
CTBEHHBIH 0TOOp, OOphOa 32 CyIIecTBOBaHHE,
€CTEeCTBEHHBII 0TOOD.

Wznarate cymHocTh yuenus Y. [lapBuna 06
HCKYCCTBEHHOM 0TOOpE.

XapaKTepl/ISOBaTb JABHOXKYIIUE CUJIBI 3BOJIOLUH
BU7OB 110 JlapBUHY.

l_[pI/IMeHHTl) 3HaHUA O ABWXXYLIUX CUJIaX 3BO-
JIFOIUH BUJIOB 110 JlapBUHY ATt 0OBSCHEHHS




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

JIOMAIITHHUX KUBOTHBIX», «CXxeMa 00pa3oBaHUs
HOBEIX BHJIOB (110 Y. JlapBuHYy)», «Cxema co-
OTHOILICHHUS JABIKYLIHX CHJI SBOJIOLIUIDY

MHOT000pa3ust BUJIOB, OPOJT TOMAIIHIX XKH-
BOTHBIX M COPTOB KYJIbTYPHBIX PacTEeHHMI

3. ®opmupoBanne CHHTeTHYe-
CKOii TEOPUH IBOJTIOLHH

(1)

O¢opmieHrne CHHTETHYECKOI TEOPHHU 3BOITIO-
nun (CTD). HeifrpanbHas Teopust 9BOIIOLUY.
CoBpeMeHHas! SBOJIIOLHOHHAs OHoJIorHs. 3Ha-
YEHUE BOJIIOLIMOHHON TEOpUH

B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHOH Kap-
THHBI MUDA.

JeMoncTpauuu

Hoprperer: C. C. YeTBepHKOB,

. U. UImansraysen, . Xonnein, /. K. be-
JISiEB.

PackpeiBaTh comepxaHne TEpPMHHOB

W TIOHSITUH: TApBUHU3M, MyTaIllH, MyTaI[HOH-
HBIH Iporuecc.

OOBACHATH IPUYMHBI KPU3KCA TAPBUHU3MA.
OO0O0CHOBBIBAaTh 3aKOHOMEPHOCTH TpaHChopMa-
1Y JapBHHMA3MA B CHHTETHYECKYIO TEOPHIO
sposroruu (CTI).

Wznarate ocHOBHBIE onoxenus CTD.
OnenuBarts Bkitag [. le @puza,

Ta6nm bl ¥ cXeMbI: «OCHOBHBIE TTOJIOKCHUS
CHHTETHYECKOMN TECOPHUHU IBOJTIOLUI

C. C. Yerepuxkosa, W. U. llImansraysena, J. K.
Bemnsiea B popmuposanne CTO.

OnenuBats 3HaueHre CTD B popMupoBaHun
COBPEMEHHOMN €CTECTBEHHO-HAYYHOMN KapTHUHBI
MHpa

EMA 2. MUKPOJBOJIIOLUA U EE PE3Y.JIb

TATBI (14 4)

4. JTanbl 3BOJIOLHOHHOIO MPO-

HOHyHHHI/I}I KakK 3JIEMEHTapHasd €ANHUIIAa 5BO-

PaCKpI)IBaTI) COJEpIKaHNE TEPMHUHOB




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

necca: MHKPOIBOIIOLHUS

U MakpodBoaonus. [lonyns-
HUs — 3JeMeHTaApHAas eUHULA
IBOTIOINH

(€R))

monun. COBpeMEHHBIE METO/IbI OIIEHKH I'eHe-
THUYECKOTO Pa3HOOOPa3usl U CTPYKTYPHI TOILY-
nsiumit. I3MeHenne reHooHIa NOMy IS Kak
3JIeMEHTapHOE HBOJIIOIIMOHHOE SIBIICHUE. 3aKOH
reHerndeckoro pasHoBecus [x. Xapau,

B. BaitaGepra.

JemMoHcTpanuu

TaOnuuer v cxeMel: «MyTalMOHHAsT H3MEHYH-
BOCTBY, «[lomynsumoHHas CTpyKTypa BUAAY,
«CxeMa NposBIECHUS 3aK0Ha Xapau—
BaitnOepray.

JlaGopaTopHble U paKTHYECKHE PAGOTHI
JlabopaTtopHas paboTa «BrriBiaeHHE
HM3MEHYHBOCTH y 0co0eit OTHOTO BHIa»

1 TOHSTHI: MEKPOIBOJIIONHUS, MaK-
PO-3BOJIIOIHS, MyTAallUH, TIOMYJISIHS, KOM-
OMHAIINK TeHOB, TeHO(OHI, FIIEMEHTapHOe
9BOJIOLIUOHHOE SBJICHUE.

XapakTepu30BaTh MUKPOABOJIIOLHMIO KaK dTall
TOSIBJICHMS IIPUCIIOCOOIICHHU

1 BUI000pa30BaHMsI.

XapakTepu30BaTh MOMYJIIHIO KaK dJIeMeHTap-
HYIO €IMHHILY 3BOJIOLIUH.

[epeuncisaTh NTPU3HAKK MIEaNBEHOM MOMYIIs-
LMY U OOBSACHSATH YCJIOBHS BHIIOJIHEHNUS 3aKOHA
Xapaun—Baitn-6epra.

ITprMEeHsTh UMEIOIINecs 3HAHUS 1151 00BsICHE-
HHS IPUYMH U3MEHYUBOCTH Y 0c00eil 0HOro
BHUJIA

5. DueMeHTapHBIE GAKTOPBI
IBOJIIOIHH
(KRY

DrnemMeHTapHbIe (aKTOPHI (ABMKYIIHME CHIIBI)
sBoMOIMY. MyTannoHHsIH nponecc. Komou-
HaTUBHAsI H3MEHYUBOCTS. J[peiid reHoB —
CITyJaifHbIe HeHANpaBJICHHBIC H3MEHEHHS Ja-
CTOT aJuteNielt B momynsiusix. Oghgexm ocho-
samens. dpghexm 6ymvii04HO20 20PAbIUIKA.
Chudicenue eenemuuecko2o pasnooopasus:
npuyunsl u credcmeus. Ipossnenue s¢hgpexma
opetigha 2eno6 8 6OILUUX U MATILIX NONYIAYUSIX.

PackprbIBaTh coziepikaHie TEPMHHOB

Y TIOHSATHI: MyTallMOHHBIH MpoIecc, KOMOMHa-
THBHasi U3MEHUNBOCTb, TOMYJISILIUOHHEIE BOJI-
HBI, ipeii¢) TeHOB, MUTPaLlHH1, H30JISLHS, €0~
rpaduueckas (IIPOCTPaHCTBEHHAS ) U30JIAIINS,
Ouonormyeckas (pepoayKTHBHAS ) N3OSN,
3¢ ekt ocHoBaTelNs, 3PPEKT OYTHUIOUHOTO
TOPJIBIIIKA.

XapakTepu30BaTh d1eMEeHTapHbIe (HaKTOPHI




H KOJIUYECTBO 4acoB

Tembl ypokoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

Murpanuu. M3ormsinust nomyssiuuii: reorpadu-
qeckas (IPOCTPAaHCTBEHHAs ), OMOJIOTnIecKast
(penpoayKTHBHAs).

JleMoHcTpauuu

Hoptperer: C. C. YetBepukos, D. Maiip.
TaOnuirel 1 cXeMpl: «JIBHKYIIUE CHITBI BOJIIO-
U, «DKOJIOTHYECKast U30JISIIHS TOMYIISIHN
ceBaHCKOM opemn», «['eorpaduaeckas nzomns-
LYsL JTUCTBEHHHIIBI CUOMPCKOH M JIMCTBEHHUIIBI
naypcKoit», «Ilomy sIMnOHHbIE BOJIHBI YHCIICH-
HOCTH XHIIHUKOB U JKEPTB»

(IBYDKYIIFE CHITBI) SBOJIOIHN.

OuenuBarts Bkiag C. C. UeTBepukoBa,

3. Maiipa B pa3BUTHE YBOTIOLUOHHOTO YUCHHS.
OOBACHATH IPUYMHBI HEHATIPABICHHOTO JeH-
CTBUS JIEMEHTapHbIX IBONIOIMOHHBIX (pakTo-
pos.

[IpuMeHsTH HMEIOIUecs 3HAHUS O JBIKYIIHX
CHJIaX DBOJIIOLUH JJIsl OOBSCHEHUS TPUINH
pasHooOpa3sus reHoQoH A MOMYISAIHNA OJJHOTO
BHzA

6. EcTecTBeHHBII 0TOOP —
HanpasJjsommii pakTop 3BO-

JHOIHAHU
@)

EcrecTBeHHBIIT 0TOOP — HaNPaBIAIONMIMNA (ax-
TOp 3BOMOIMU. DOPMBI €CTECTBEHHOTO OTOO-
pa: ABWKYIIUA,

CTaOMIM3UPYIOIINH, Pa3pBIBAIOIIUH (IU3PYII-
TuBHBIN). [TonoBO# 0T6OD.

PackpsIBaTh comepixaHie TEPMIHOB

U TOHATUI: eCTeCTBEHHBII 0TOOD, ABMKYIIUI
0TOO0p, CTAOWITH3HUPYIO-

Mt 0TOOP, Pa3phIBAIOIIUIT 0TOOD, TONOBOI
oT60op.

BO3HHKHOBEHHE U HBOJIIOLMS COLMATBHOTO
MOBE/ICHNUS KUBOTHBIX.

JeMoHcTpanuu

Tabnuier u cxembl: «CxemMa JIeHCTBUS ecTe-
CTBEHHOT0 0TO0pay, «®opmbl OOpPLOEI 32 Cy-
1ecTBOBaHueY, «MHayCcTpHanbHbIi Mena-
HHU3MY, «JKUBbIE HCKOTIAEMbIE)

XapakTepu30BaTh €CTECTBEHHBIN OTOOP Kak
JBIOKYILYIO ¥ HANIPABIISIOLLYIO CHITY 9BOJIIO-
UM, ero GOpMBbI.

Paznu4ath HOpMBI €CTECTBEHHOTO 0TOOpa

B IOMYJIALUSAX, IPUBOIUTH NPUMEPHI 1€HCTBU
B MOMYJIALHAX (POPM €CTECTBEHHOTO 0TOOpA.
OOBSCHATH NPEINOCHUIKA ISl ACHCTBUS ABH-
Kyliei u crabumupyromeit Gpopm ecre-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

CTBEHHOTO 0TOOpA.

CpaBHEBaTh (POPMEI ecTECTBEHHOTO 0TOOPA,
JleNaTh BBIBO/IBI HA OCHOBE CPaBHEHHSI.
ITpuMEHATh UMEIOIINECs 3HAHUS

0 €CTECTBEHHOM OTOOpE I OOBSCHEHHS MPO-
LIECCOB, MPOUCXOIAIINX B MOMYJISILHUIX BUIOB
OpraHn3MoB

7. Ilpucnoco0/1eHHOCTD Opra-
HU3MOB KaK pe3yJIbTaT MHKPO-
IBOJIIOLHHU

(CR))

Ipucnoco61eHHOCTh OPraHU3MOB KaK Pe3yiib-
TaT MUKPO3BOIIONHHY. BO3HUKHOBEHHE NTpH-
cnocoOJIeHHH y Opranu3MoB. ApoMopQO3bI U
nanoananrtanuu. [Ipumeps! mpucnocobneHuit
Y OpraHu3MoB: MOpQoornueckue, pu3noo-
rHYecKre, OMOXMMHYECKHUE, TOBEACHUECKHUE.
OTHOCHUTEJIBHOCTB MPHCIIOCOOIEHHOCTH Opra-
HU3MOB.

PackpeIBath cosiepkaHue TepMHUHA IPUCTIOCO0-
JIEHHOCTh OPTaHMU3MOB (aJamTaIs), apoMopgos,
U0l TaLHS.

IIpuBOIMTH KOHKPETHBIE IIPUMEPHI PHCIIO-
coOJieHn#t oprann3MoB (MOp(hoIoTHIecKue,
(du3nonornueckrue, ONOXNMHUYECKHE, TOBEIICH-
yeckue). OOBSCHATh MEXaHH3M BO3HHKHOBE-
HHS IPUCTIOCOOICHUHT y OPraHU3MOB.

JeMoncTpauuu

TaOmuiel u cxembl: «[IOKpOBUTEIHCTBEHHAS
OKpacka XXHBOTHBIX», «[Ipemynpesxnaromas
OKpackKa )XUBOTHBIX», «Pu3nonornyeckue
aganraiuny, «[IpucrnocobIeHHOCTh OpraHu3-
MOB U €€ OTHOCUTEIBHOCTBY.

O0opyzoBanue: repdapun PaCTEHUIA; KOIICK-
MM HACEKOMBIX; Uydelia MTHIl M 3Bepei

C IpUMEPaMH Pa3INIHBIX PUCIIOCOOICHUI.

ITpuBoanTE MpEMEPH! apOMOP(O30B 1 HIHO-
aJanTaui y pacTeHui U )KUBOTHBIX.
OOGBACHATH POIIb apOMOP(030B B OCBOCHUH
OpraHM3MaMH HOBBIX CPeJl OOUTaHUs.
OOBSACHATH POJIb UAUOAAANITALIUN

B IIPHUCIIOCOOJICHUH OPTaHU3MOB K KOHKPETHBIM
YCJIOBHSIM CPEJIBL.

Jloka3bIBaTh OTHOCHTEIBHBIH XapakTep MpHCIIO-
COOJIEHHOCTH ¥ IPUBOAUTE TIPUMEPHI OTHOCH-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

JlaGopaTopHble M IpaKTHYECKHE PAGOTHI
1. JJa6opatopHas pabora
«[IpucnocobaeHns OpraHU3MOB U UX OTHOCH-
TeIbHas [[eTeCO00Pa3HOCThY.

2. JJabopartopHuas pabora
«Uzyuerne apoMop(030B U UINOATATTALIHA
y PacTeHUI U )KUBOTHBIX)»

TEIBHOCTH aJalTaIui.
PackprIBaTh 3HaUCHUE ABMKYIINX CHII 3BOJIIO-
UM B GOPMHUPOBAHHUU MPHUCIIOCOO-TICHUH

8. Buja, ero kpurepuu
H CTPYKTYpa

(eR))

Bun, ero kputepuu u CTpyKTypa.
JemMoHcTpanuu

TaOmuiet u cxemel: «Kpurepun Bugay», «Buapl-
IBOHHHUKMNY, «CTPYKTypa BHIA B IPHPOIECH.
O0GopyroBanue: repbapuy pacTeHUH; KOJIIEK-
MM HACEKOMBIX; Uydelia MITHIl K 3Bepei pasHbIX
BHUJIOB.

JlaGopaTopHble M MPaKTHYECKHEe PAdOTHI
JlabopaTtopHuas pab6ota «CpaBHeHHE
BHUJIOB MO MOP(ONOTHYECKOMY KPUTEPHIO»

PackprIBaTh cojiepykaHue TEPMHHOB M IOHSTHIA:
BUJI, KPUTEPHHU BHAA, TOIUMOPHH3M, BUIBI-
JBOMHUKH, apea, SKOJIOTHYecKas HUIIA, OITy-
JSLUS, BUAOBOI KApHOTHIL, KOCMOIIOIHTHI, 9H-
JIEMUKH, TTOJJBUIbI, SKOTHIIBL.

XapakTepu30BaTh KpUTEpHU BuIa (Mopdooru-
YECKHUi, TeHETHUECKHUH, ONOXUMHUYECKHH, reo-
rpaduveckuii, 5KOJIOrHYeCcKHi, Onoxumuye-
ckuii). OOBSCHATH HEOOXOANMOCTB HCIIOJIB30-
BaHUsI BCEH COBOKYITHOCTH KPUTEPUEB IS

OTIpeIeNICHUs] BUJJOBOW IPUHAIC)KHOCTH Opra-
HH3Ma.

[lepeunciaTh OCHOBHBIE BHYTPUBHIOBEIC
IPYNIHMPOBKH.

OOBACHATH IPUYMHBI CYIIIECTBOBAHUS MOHO-

U MTOJUTUITHYECKHUX BHIOB.

CpaBHHBaTh BUABI 110 MOP(OIIOTHIECKOMY




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

KPUTEPHIO

9. BunooOpa3oBaHue Kak pe-
3yJIbTAT MHUKPO3BOJIIOLHH.
CBs3b MUKPOIBOJIIOLIMH

M 3NH1eMHOJIOTHI

2v)

Bunoo6pa3oBanue Kak pe3ysibTaT MUKPO3BO-
nronun. M305msiusi — KIIF0YeBoOi (pakTop BUIO-
obpazoBanus. [Iytu u cmocoOs1 BuHooOpa3oBa-
HUSL: ajyionarpudeckoe (reorpadmyeckoe),
CHMIaTPUUECKOE (IKOJIOTHYECKOE), KMTHOBEH-
HOE» (TIOJTUTUIOUN3AITHSI, THOPUIN3AIIHS).
JnUTenbHOCTD 3BOIOIMOHHBIX IPOLIECCOB.
MexaHu3MbI OPMHPOBAHUS OHOIOTHYECKOTO
pasHooOpaszusi.

Poute 3BOMMIOIIOHHOI OHONIOTHH B pa3padoTKe
HAYYHBIX METOZOB COXpaHeHus1 OnopasHooOpa-
3us1. MHKPOIBOJIIOLIMS M KODBOJIIOLHUS Mapa3u-
TOB U UX XO35€B.

MexaHu3Mbl GOPMHUPOBAHMS YCTOWYUBOCTH

K aHTHOMOTHKAM U CIIOCOOBI 6OPBOBI C HEi.

PackpbIBaTh CozlepKaHUE TEPMHUHOB

1 NOHATHIL: BUI000pa3oBaHKE, M3OIALHS, KO-
9BOJIFOLIHS.

XapakTepu30BaTh BUA000pa3oBaHUE KaK pe-
3yJIbTAT MHKPO3BOJIFOLIUH.

OOBSCHATH POJIb N3OJALMH B 00pa30BaHUH
HOBBIX BHJIOB.

XapakTepu30BaTh pa3IMIHbIC CIIOCOOBI BUIO-
o0pazoBaHus (AIUIONATPUIECKOE, CHMITaTpUIe-
CKOE).

ITpHBOANTE KOHKPETHBIE TPUMEPHI BHIOB,
00pa30oBaBIINXCS PA3TUNYHBIMEA CIIOCOOAMHU.
[IpumeHsTH 3HaHKS CIOCOOOB BHI000pa3oBa-
HHUS JUTs1 OOBSICHEHHSI IPUYMH MHOT000pasus
BUJIOB.

OOBSCHATH BOSHHKHOBEHHE YCTOWYNBOCTH
MIATOr¢HOB K aHTHOHOTHKAM

JleMoncTpauuu

TaOnuiet u cxempl: «CriocoOBI BHI000pa3oBa-
Hush», «['eorpaduueckoe BHI000pa3oBaHue TPEX
BHUJIOB JIaHIBIIICH», «DKOTOTHIECKOE BUI000pa-
30BaHUEC BUJ10B CUHUID, ((HOHHHHOI/I)]I)I paCTe—
HUIY, «KanycTHO-peedHbIi THOPUIY.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

O6opyroBanve: repbapiy pacTeHUH OIN3KIX
BUJIOB, 00Pa30BaBIINXCS PA3INIHBIMU CIOCO0a-
MU

TEMA 3. MAKPOBBOJIIOINSA U EE PE3YJIBTATHI (6 1)

10. MaxposBo.ronusti. [laneon-
TOJIOTHYECKHE METOABI H3y4e-
Hud IBosaonuH (1 4)

Mertozpl n3ydeHns: MakpodIBoouy. [1aneon-
TOJIOTMYECKHUE METOIBI N3yIEHHS 3BOJFOLIIH.
[NepexomHbie GOPMBI U GHIOTCHETHIECKHE
PSLIBI OPTaHU3MOB.

JeMoncTpauuu

TaOmuirer u cxempl: «DUIOreHeTHYEeCKUit Psil
JIOIIa I, KAPXEONTEPHKCY, «3BEpO3yObIe
smeps», «Creronedans», «PUHHOPHUTED,
«CeMeHHBIE MaTlopOTHUKI.

OO0opyioBaHue: KOJICKIIUH, TepOapuu, MyJisi-
KM UCKOTIa@MBbIX OCTaTKOB OPTaHU3MOB

PackprIBaTh cojiep)KaHHEe TEPMUHOB

W TIOHSITUH: MaKpO3BOTIOIHS ((IIOTEHES),
nepexoaHbie GOpMBI, (PUIOTEHETHYECKHUE Psi-
JIbI, TIAJICOHTOJIOTHSI.

XapakTepr30BaTh MAKPOIBOIIOIMIO KaK Hall-
BHIOBYIO DBOJIIOIIO 00pa30BaHUS KPYIHBIX
TaKCOHOMUYECKUX €IUHUII.

OOBACHATH 3HAYEHUE MATIEOHTOJIOIHIECKIX
WCCIIeIOBAaHUMU ISl OJyYeHHs (DaKTOB 3BOJTIO-
[[MU OPTaHU3MOB.

[IpUBOAUTD TIPUMEPHI OPTAHU3MOB, OTHOCSI-
IIUXCS K TIEPEXOAHBIM (PopMam.

HasbIBath rpyIsl OpraHu3MOB, TSl KOTOPBIX
BOCCTAHOBIICHBI (DHIIOTEHETUIECKHE PSIIBL.
CpaBHHBATH MPOLIECCHI MAKPOIBOIOIHN

U MHKPOIBOJIOLHA

11. BuoreorpaguyecKkue MeTOAbI
u3ydeHus spoJronnu (1 1)

Buoreorpaduueckne MeToabI U3y4IEHHS 3BO-
mounn. CpaBHeHue (iopsl U GpayHsl MaTepu-
KOB U OCTPOBOB. buoreorpadguueckue obnactu

PackprIBaTh coleprkaHiE TEPMHUHOB
Y MOHSATHIL: Ororeorpadusi, SHAEMUKH, PEITHK-
TBI.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

3emin. BUibl-oHAEMUKH U PEITUKTHL.
JemoHncTpanuu

TaOmurer u cxemel: «buoreorpaduueckue 30-
HbI 3emny, «/Ipeiih KOHTUHEHTOBY, «PenK-
TBD».

Q0opyroBanue: repbapum; KOJUIEKIIUH Hace-
KOMBIX

OO60CHOBBIBaTh 3HaYEeHNE OHoreorpadum Iis
U3YYCHUS IBOJIOIUH OPraHU3MOB.
Iepeuncnsate buoreorpaduueckue od1acTu
3eMiM U OOBACHATH IPUYHMHBI UX BBIICICHHUS.
CpaBHuBats ¢uopy u hayHy MaTepuKkoB

U OCTPOBOB, PACTEHHUS U KUBOTHBIX PA3HBIX
ouoreorpadpuyeckux o0IacTeu.

IIpHBOUT IPUMEPHI PEITUKTOBBIX OPTaHMU3-
MOB, BHIOB-3HJCMHKOB.

OOBACHATD IPHYHHBI COXPAHCHHS BUJIOB-
SHJIEMHKOB U (OKUBBIX HCKOITACMBIX)

12. DMOpHoJorHyecKue
H CPABHUTEJILHO-

Mop¢oJIorHYecKre MeTobl U3y-

YCHHUSA IBOJTIOIHUHA

2w

OMOPHOIOTHYECKHE M CPABHUTEIBHO-
MOPGOIOrHYECKHE METO/IBI H3YUEHHUS IBOJTIO-
n. ['eHeTHYeCKre MeXaHU3MBbI SBOJIOIUN
OHTOTEHE3a M TOSIBJICHHS 3BOJIIOLMOHHBIX
HOBIIIECTB.

T'oMonorn4HbIE ¥ aHAIOTHYHEIE OpraHbl. Py-
JIMMEHTapHBIC OpraHbl ¥ aTaBU3MbL. MoJeKy-
JISIPHO-TEHETHYECKUEe, GHOXUMHUYECKIE

U MaTeMaTH4YeCKue METO/IbI U3YUCHHUS 3BOJIO-
1. T'omMoJIorn4HbIe

PackpbIBaTh Co/lepyKaHHE TEPMHHOB

Y TIOHATHH: SMOPHOIIOTHSI, MOP(OJIOTHS, TOMO-
JIOTHYHBIE Y aHAJOTHYHbIE OPTaHbl, PyIHMEH-
TBI, ATAaBU3MBI, OMOXMMHUYECKasi TOMOJIOTHSI.
XapakTepu30BaTh 3MOPHOIOTHYECKUE, CPaB-
HUTENBHO-MOP(OIOrHIecKue, MONeKyJIISIpHO-
reHeTHYecKre, OMOXUMHYECKHE, MaTeMaTHye-
CKHE METO/Ibl U3YYCHHS IBOJOLIUH.

I'CHBI. COBpeMeHHbIe METObI MOCTPOCHUSA
CbI/IJ'lOFeHGTl/ILleCKl/IX JACPEBLEB.
XpOMOCOMHble MYyTalluu U 3BOJIIOIIMSA T€HOMOB.

OOBsCHATH 3HaYEHUE YMOPUOJIOTUH, CPABHU-
TeNbHOU MOP(OIIOTHH, MOJIEKYJISIPHOMN IeHETH-
K1, OHOXUMHH, OHOMH(OPMATHKY LIS H3yde-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

JemoHcTpanuu

Hoptpersr: K. M. bap, A. O. Kosanesckuii, ©.
Miomnep, 3. ['exkens.

Tabmuier 1 cxempl: «HavyanbHble cTaIuu M-
OpHOHATBLHOTO PA3BUTHUS MMO3BOHOYHBIX JKH-
BOTHBIX», «] OMOJIOTMYHBIC U aHAJIOTHYHBIC
Oprasb», «PyTUMEHTBI», «ATaBU3MBD), «XPpO-
MOCOMHBIC HA0OPBI YETIOBEKA U IIUMITAH3EY.
OO0opy/ioBaHue: KOJJICKIIUH, TepOapuu, MyJisi-
KM TOMOJIOTUYHBIX, aHAJIOTUYIHBIX, PYJTUMCH-
TapHBIX OPraHOB U aTaBH3MOB

HUSL 9BOJIFOLIMU OPTaHU3MOB.

OnenuBath Bkiag A. O. Kosaniesckoro

B Pa3BUTHUE 3BOJIOLUOHHOTO YUECHUSI.
OnuckIBaTh TeHETHYECKIE MEXaHU3MBI 3BOJIO-
L[UM OHTOTECHE3a U MOSBICHUS YBOIOIMOHHBIX
HOBIIIECTB.

[IpuBOANTH IPUMEPHI ATABU3MOB

U pYAUMEHTApHBIX OPTaHOB Y PA3IMYHBIX Op-
TaHU3MOB ¥ OOBSICHATH NPHYHHBI HX TIOSIBIIE-
HUSL.

[IpuBOANTE IPUMEPHI TOMOJIOTMIHBIX

1 aHAJIOTUYHBIX OPTaHOB.

CpaBHHBATh CTPOEHHE OPTaHOB Y OPraHU3MOB
Pa3HBIX CHCTEMAaTHIECKHUX TPYIIL.

[IpuBoauTH IPUMEPH OHOXUMHIYECKOH

Y TeHHOW TOMOJIOTHH.

OueHnBaTh 3HaYeHHE OHOMH(POPMATHKHU JUTS
U3y4EeHUS 3aKOHOMEPHOCTEH IBOMIOLUU

13. O61mme 3aKOHOMEPHOCTH
IBOTIOINH
24)

OO0mue 3aKOHOMEPHOCTH (IIPaBHIIA) YBOJIIOIINHL.
Tpunyun cmenvt ghynkyuii. Heobpatumoctsb
9BOJIIOIHN.

AnanrtuBHas paguanus. HepaBHOMEpHOCTB
TEMIIOB 3BOJIOLIUH.

PackprIBath coiepikaHue TEPMUHOB ¥ TTOHSTHIA:
cMeHa QyHKIHI OpraHoB, HEOOPATUMOCTB IBO-
TIIOIWH, aJallTHBHAS paJuallns, HepaBHOMEDP-
HOCTb TEMIIOB 3BOJIIOIMH, YSPEIOBAHHUE TJIaB-
HBIX HAIpaBJICHUI SBOJIIOLINH.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

JemoHcTpanuu

Ta0muner v cxemer: «[ JTaBHEIE HAaTpaBIeHUS
3BOJIOLUNY, «O0Imne 3aKOHOMEPHOCTH 3BO-
JIFOLIN»

AHanMM3UpOBaTh NPUIHNHEI YePETOBAHUS TIIaB-
HBIX HaIpaBJIeHNH 3BOJIOLHH.

ITpuBOANTE MPUMEPHI NPOUCXOXKACHUS Opra-
HHM3MOB OT HECIELHaTN3UPOBAHHBIX MIPEIKOB
U UX MPOrPECCUPYIOLICH CIICHAIN3aIH.
OOBACHATH IPHYNHBI HEPABHOMEPHOCTHU TEM-
TI0B 9BOJIIOLIIH.

[IpuBOANTH IPUMEPHI AAAITUBHOM paJUaIliy
y OpPraHHu3MOB.

OOBSACHATH IPUIUHBI HEOOPATUMOCTH 3BOJIIO-
Jiveivs

TEMA 4

. MPOUCXOXKIAEHHUE U PASBBUTHUE ) KNU3HU HA 3EMIJIE (15 1)

14. 'unoTe3bl BOSHUKHOBEHHUS
JKn3HU Ha 3emJie
(PAY)

HayuHble TUTIOTE3bI IPOHCXOXKICHUS KU3HU HA
3emte. AGHorenes u naHcnepmusi. JloHayuHble
MPE/ICTABJICHUS O 3aPOKICHUH KU3HH (Kpeariu-
oHu3M). ['urnoTe3a MOCTOSIHHOTO CaMO3apOXKIe-
HUSI )KU3HH U €€ OIIPOBEPIKEHUE OTTBITAMH

®. Penn, JI. Ciayutannanmy, JI. [acrepa.
[IpoucxoxneHne KU3HA U aCTPOOHOIIOTHSL.
JleMoncTpauuu

Ioptpeter: ®. Peny, JI. Cnannanmanu,

JI. IacTep.

PackpbiBaTh coepkanne TEPMHHOB

Y TIOHSATHI: KPEAIMOHU3M, BUTATH3M, MTAHC-
nepmusi, abroreHes.

W3narath HayYHbIE THIIOTE3bI U TEOPUH MTPOKC-
XOXKIEHHUS KU3HU Ha 3eMJIE.

OuenuBars Bkaag @. Pequ, JI. Cnamranmanm,
JI. TTacrepa B GOpMHPOBaHUE HAYYHBIX B3TJISI-
JIOB Ha MTPOUCXOXK/ICHHUE KU3HU Ha 3eMIte.
[TepeyrcsTh CTAAUN PA3BUTHS KU3HU Ha 3eM-
Jie, COTJIaCHO TEOPUH OHOII0A3a




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

Tabnuiiet 1 cxeMmbl: «Cxema onbita O. Penny,
«Cxewma omeita JI. [Tacrepa no nzyuenuto camo-
3apOXKACHHUS KI3HI»

15. OcHOBHBIE ITAINBI HEOPra-
HUYEeCKOI IBOTIOLHMHT
Q@)

OCHOBHBIE 3TaIbl HEOPTaHNIECKOH IBONOLIHN.
[InanerapHas (reosioruueckast) 3BOTIOLM. XH-
MHYECKas! SBOJIOIMS. AOHOTEHHBIH CHHTE3 Opra-
HHUYECKHX BElecTB 13 Heopranmdeckux. Omsit C.
Muiepa u I. FOpu. O6pa3oBaHue OIMMEPOB 13
MoHoMepoB. KoanepsarHas runoresa A. 1. Ona-
pyHa, TUTIOTe3a epBUYHOTO OynbpoHa JDk. Xom-
JieliHa, reHeruueckas runoresa I'. Ménnepa. Pu-
603umel (T. Yek) u runoresa «vupa PHK» V.
T'unbepra. PopmupoBanue MeMOpaH

1 BO3HUKHOBEHHE MIPOTOKJIETKH.
JemMoHCcTpanuu

Hoptperer: C. Munep, I'. FOpu,

A. U. Ona-pun, Jx. Xonnein, I'. Mémnep.
Tabmumer u cxemsr: «Cxema ombITa

C. Mumnepa, I'. FOpm», «O1ans! Heopranude-
CKOH 9BOJIOIAI.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
Bupryanbunas mabopaTtopHas pa-
6oTa «MonenupoBaHnue onbIToB Muiiepa—
FOpu 1o uzy4eHnto abMOreHHOTO0 CHHTE3a Op-
TFaHUYECKUX COCAMHEHUH B MEPBUYHOMN aTMO-

PackpsIBaTh cozepKaHue TEPMHUHOB

1 TIOHATHI: T€0JIOTUYECKas! IBOMIOIHS, XUMH-
YecKast IBOJIIOLNS, aOHOTCHHBIH CHHTE3, Iep-
BHYHas aTMocdepa, KoariepBaTHBIE KaIlH,
pHOO3UMBI, TPOOHOHTHI.

XapakTepr30BaTh OCHOBHBIE ATAITbl XUMUYE-
CKOH 3BOJIIOLIMH.

HaspiBath XxuMu4eckuil coctaB NEpBUYHOM aT-
Mo-chepsI 3eMITn.

OnenuBarts Bkitag C. Mumnepa, I'. FOpw,

T. Yeka, V. 'unbepra B popMupoBaHHe Hay4-
HBIX B3[JISJIOB HA MPOMCXOJK/ICHNE KHU3HH Ha
3emie.

OmnuceIBaTh yCIOBUS, HEOOXOUMBIE 1711 a0HO-
TEHHOTO CHHTE3a OPTaHWYECKHUX COCIMHEHUH.
[puBOANTE IPUMEPHI MOJIEKYJI, Y KOTOPBIX
BO3HHKJIN MPOIIECCHI TEHETHIECKOT0 KOMPOBa-
HUS U (pepMEHTATHBHASI aKTUBHOCTD.
OO6O0CHOBBIBATh HEBO3MOKHOCTH TOBTOPHOTO
BO3HMKHOBEHUS XKH3HU Ha 3emiie




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

chepe»

16. UcTopust 3eMyi1 U MeTObI eé
H3yYeHHUs

1w

Hctopus 3emnu u metoas! e€ usydenus. HMcko-
MaeMble OPraHUUECKUE OCTATKH. I eoXpoHoII0-
rus 1 e€ MeToabl. OTHOCHTENIbHAS

1 abCOIOTHAsI T€OXPOHOIIOTUs. I e0XpoHOTI0-
rUYecKas IIKaja: S0HbI, 3PbI, IEPHOIBI, STIOXH.
JemMoHcTpanuu

TaOnuuer u cxeMer: «['e0XpoHOIOrHIecKas
LK.

Q060opyIoBaHye: KOIIEKINH OKAMEHEIIOCTEeH,
TIOJI€3HBIX NCKOMAEMBbIX; MYJISKH OpTaHHIe-
CKHUX OCTaTKOB OPTaHU3MOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlabopaTtopHas pabora «l/3yueHue

1 OTHCAaHHUE UCKOMAeMBbIX OCTATKOB JPEBHUX
OpPraHU3MOB)

PackprIBaTh conepxaHie TEPMHHOB

1 MOHATHI: T€OXPOHOJIOTUS (OTHOCHTEbHAS,
a0CONIOTHAS ), OKAMEHEJIOCTH, METOIBI T€OXPO-
HOJIOTHH, TEOXPOHOJIOTHYECKas IIIKaJa: J0HBI,
9PBI, IEPHOIBL, STIOXH.

XapaxkTepu30BaTh METO/IbI H3yYCHUSI HICTOPHU
3emiu.

[epeuncisaTh pa3aens reoXpoHOIOTHUECKON
IKAJBL.

OlLeHNBaTh 3HAYEHHUE HCKOIAEMBIX OCTAaTKOB
JUISL K3Y4YEHHS] UCTOPUH Pa3BUTHS KM3HH Ha
3emue.

OOBACHATH XapaKTep paclpeneleHNs HCKOTIa-
€MBIX OCTaTKOB B 3eMHOMH KOpe.

CpaBHMBaTh METO/IbI A0COJIOTHOI

Y OTHOCHUTEIBHON Fe€OXPOHOJIOTHN

17. HayanbHble 3TaNbl OPraHu-
YecKoi IBOTIOLUH

(CR))

HauasipHbIe Tambl OpraHMYecKoi 3BOTIOLHN.
[TosiBNEHHE 1 YBOMIOLHMS NMEPBHIX KICTOK. DBO-
JroLys Metabosm3Ma. Bo3HHKHOBEHHUE TTEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE O1O-
IUIEHKU KaK aHaJIoT MepBBIX Ha 3emire coo0-
mectB. CtpomaTtosmuTsl. [IpokaproTs

PackpeIBaTh coziep:kaHUE TEPMUHOB

U MOHSATHIL: «TocneqHuil yHUBepCalbHbINH 00-
IIUH IPeioK», OJHOKIETOYHBIE OPTaHU3MBI,
IPOKapHOTHI, 3yKapHOTHI, CHMOUOT€HE3.
XapakTepu30BaTh HAuaIbHbIE ITAIbl OPraHU-
YeCKOM IBOIIIOLHH.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

1 3YKapHuOThI. Hponcxomz{eHHe OYyKapuoT

[TpuBoanTs IpEMeEpH! apoMopdo30B

(cumOnoreHes). DBOIIIONINOHHOE IIPOUCXOJK/Ie-
HYE BHPYCOB.

JeMoncTpauuu

TaOmuier u cxemel: «HavanbHbIe STaIlBI Opra-
HUYECKOHU 3BOIIOIHNY, «CxemMa 00pa3oBaHUs
9yKapHoT MyTEM cuMOuoreHesay, «CTpoeHne
BUpYCa»

TIEPBBIX OJHOKJICTOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE IIOJI0XKEHUS

1 JI0KA3aTeNIbCTBA THIOTE3bl CHMOHOTeHe3a.
Jloka3pIBaTh NOIYyaBTOHOMHOCTh MUTOXOHPHH
1 ITACTHUJ, UX TIPO-HUC-XOXK-IECHHUE OT MIPOKApHO-
THYECKUX KIIETOK.

JlenaTb BBIBOABI O 3HAYCHUH BO3HHKHOBEHUS
¢dorocunTe3a, GopMUPOBAHUS AAPa IS TATb-
HEWIIIero pa3BUTHS XU3HU Ha 3eMIIe.
XapakTepu30BaTh TUIOTE3bI MPOUCXOKACHHS
BUPYCOB

18. DBoIONNA dyKaApUOT

1w

[IpoucxoxaeHne MHOTOKJICTOYHBIX OPTaHH3-
MOB. BO3HHKHOBEHNE OCHOBHBIX I'PYIIT MHOTO-
KJIETOYHBIX OPraHH3MOB. JleMOHCTpamun
Loptper: U. 1. MeuHuKOB.
Tabawiier ¥ cxeMbr: «HavanbHble 3Tams opra-
HUYECKOH BOMOIUN Y, «CUcTeMa KUBOHU MpHU-
poIb»

PackppiBath coniepkaHie TEPMUHOB U MTOHITUMN:
MIPOKAPHOTHI, YKAPHOTHI, MHOTOKIETOYHOCTB,
CreLuan3anus KIeToK, BUPYCHI.
XapakTepu30BaTh MPOUCXOXKICHUE MHOTOKJIE-
TOYHBIX OPTaHU3MOB.

CpaBHUBaTh 0OCOOCHHOCTH SYKapUOTHYECKUX

1 TIPOKapHOTHIECKUX OPTaHH3MOB.

HassiBats 0cHOBHBEIE apoMOP(O3BI 3yKAPHOT

1 OIIEHWBATh UX 3HAYCHUE I JAIbHEHIIero
Pa3BUTHS )KU3HH




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

19. OcHOBHBIE 3TANBI YBOJIOIHH
PACTHTEIBLHOT0 MHPA

19

OCHOBHBIE 3TaIlbl 3BOJIFOLUH BBICIIUX PACTe-
Huii. OcHOBHBIE apoMopdo3sI pacTeHuit. BeI-
X0J pacTeHui Ha cymy. [losBnenue crnopoBbIx
pacTenuii u 3aBoeBaHHMe UMH cylTH. CeMeHHbIe
pacTeHus.

PackpbIBath cojiep)kaHue TCPMUHOB M TTOHSTHIA:
BOJIOPOCIH, PUHHO(HTHI, MXH, TATTOPOTHUKO-
o0pasHble, CEeMEHHbIE MaOPOTHUKH, TOJI0Ce-
MEHHbIE, IIOKPBITOCEMEHHBIE, OECII0IOe TOKO-
neHue (cnopoduT), IOIOBOE MOKOJIEHHE (TaMe-

ToHUT).

IIpoucxoxeHnue BETKOBBIX PACTCHH.
JemMoHcTpanuu

TaOauiier ¥ cXeMbl: «ApoMopdO3bI pacTCHHI,
«PuHNOMUTHY, «OTHOKIETOYHBIE BOJOPOCIINY,
«MHoOroKIeTouHbIe Bofopocany, «Mxmu», «Ila-
MMOPOTHHUKMY, «[ 0JT0OCEMEHHBIE paCTEHHSY,
«Oprasbl HBETKOBBIX PACTCHUNY.
OO0opyioBanue:; repOoapuu pacTCHHA pa3iny-
HBIX OT/ICIIOB.

JlabopaTopHble M MPaKTHYECKHEe PA0OTHI
IIpaxkTuueckas padora «3yueHue
0COOEHHOCTEH CTPOCHHUS pacTeHHH pa3HBIX
OT/IEJIOBY

[lepeuncisaTh OCHOBHBIE STAIIBI YBOIOLHI
PacTHTEIBHOTO MHpa.

HaspiBath 0cHOBHBIE apoMOp(hO3bI paCTEHUIH
1 OLICHUBATh HX BOJIIOLIMOHHOE 3HAYCHHE.
CpaBHUBaTh OCOOCHHOCTH CTPOCHUSI PACTCHUI
Pa3HbBIX OT/EIOB

20. OcHOBHBIE 3TANbI IBOJIOIUH
“KMBOTHOT0 MUpa
(PA))

OCHOBHBIE 3TAITBI YBOJIFOIIH KHBOTHOTO MHpA.
OcHoBHBIC apoMOP(}O3bI JKUBOTHBIX. BeHcKast
¢ayna. KemOpuiickuii B3pbIB — TOSIBICHHE
COBPEMEHHBIX THITOB. [IepBble XOpI0BbIE JKH-

PackpeiBath comepxaHne TEPMHHOB

U TIOHSTHI: MpoCTeiine, NIacTHHYAThIC, KU-
HICYHOTIOJIOCTHBIE, TUIOCKUE YEPBH, YIICHUCTO-
HOTHE, PBIObI, 36MHOBO/IHbIC, IIPECMBIKAIOIIIHC-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

BoTHBIC. JKU3HB B BOJIe. DBOJIIONUS ITO3BOHOY-

HBIX. [Ipo-ucxoxnenne aMpuOU U penTHINH.

[IpoucxoxaeHne MICKOMUTAIOMNX U MITHII.
[Ipunun kaoyeBoro apomopdosa.

cs1, ITULB], MICKOIIUTAIOIUE, SKTOAEPMA, JH-
ToJlepMa, Me30iepMa, IBYCTOPOHHSS CUMMET-
pHsl, TEMIOKPOBHOCTb.

IlepeuncnsaTh OCHOBHBIE TAIBI YBOMIOIUU
KHBOTHOTO MHUPA.

OcBoeHHe 0€CITO3BOHOYHBIMHU

1 IO3BOHOYHBIMU YKMBOTHBIMH CYIIIH.
JemMoHcTpanuu

Tabawiier ¥ cxeMel: «CxeMa pa3BUTHS KHUBOT-
HOTO MHpPa», «ApoMOp(]O3bI KUBOTHBIX»,
«IIpocreiimuey, «Kue4HONOIOCTHBIEY,
«IInockue yepBu», «UneHucronorue», «Poi-
0b1», «3eMHOBOIHBIEY, «[IpecMbIkatomuecs,
«IITnnely, «MIEKOIMUTAIONINE)).
OO0opy/ioBaHHUe: KOJICKIIUH HACCKOMBIX;
BJIQ)KHBIE MTPeraparhbl )KUBOTHBIX; PAKOBHUHBI
MOJITFOCKOB; KOJUICKIIMU UTJIOKOMKHX; CKEJIETHI
M03BOHOYHBIX dKHUBOTHBIX; Uy4elia MTHIL

U 3Bepeil.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
[IpakTunueckas pabora «3ydeHue
0COOEHHOCTEH CTPOCHHUS TI03BOHOYHBIX JKHU-
BOTHBIX»

HazbiBaTh OCHOBHBIE ITpeaaNnTaliH, Ciocoo-
CTBOBABILINE BHIXOJY XXMBOTHBIX Ha CYIITY.
OueHrBaTh 3HaUCHHE PA3BUTHS HEPBHOH CH-
CTEMBI JJIsl IPUCTIOCOOICHHS )KUBOTHBIX

K YCJIOBUSIM OKPY>KaroIlei Cpexbl.

OOBACHATH IPHYMHEI YBOIONUOHHOTO paciiBe-
Ta HACEKOMBIX, KOCTHBIX PbIO, ITHII, MJICKOIH-
TaIOIHX




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

21. Pa3BuTHe :ku3HHM Ha 3emJie

(KRY

PaszBuTHe xu3HU Ha 3eMIIe 10 dpam

U TIEpHOZIaM: apXeil, IPOTepo30H, Maneo30H,
Me3030H, KaifHo30i. OO0IIas XapakTepucTHKa
KJIMMata U FeoJIOTHIecKux nporeccos. [Toss-
JICHUE U PaCcLBET XapaKTEePHBIX OPTaHH3MOB.
VYrneobpa3oBaHue: €r0 yCIOBHS U BIUSHUE HA
ra30BBIi COCTaB aTMOC(EpEIL.

MaccoBble BBIMAPaHHSI — 3KOJIOTHYECKHe
KPH3HCHI IIPOLLIOTO.

PackpeiBaTh conepxxanue TEpMHUHOB

1 TIOHATHI: apXeil, apxebakTepuH, HaHOOaK-
TEpUH, IPOTEPO30H, MaNe030ii, keMOpuit, op-
JOBHK, CUITyp, I€BOH, KapOoH, epmsb, [lanres,
Tertuc, TpunoOUTH, pUHUOGUTHI, PAKOCKOPITU-
OHBI, TAHIMPHBIE PHIOBI, KOTUIIO3aBPBI, ME30-
30i, ['onnBana, JlaBpasus, Tpuac, opa, Mell,
XBOWHBIE, THHKTOBBIE, CATOBHUKOBBIE, OelleM-
HUTBI, aMMOHUTEL,

[IpuurHBl U CEACTBUS MAaCCOBBIX BEIMUPAHUI.

CoBpeMeHHBII SKOJIOTHYECKUN KPU3HUC, ET0
ocobennoctu. [Ipobnema coxpanenus duopas-
HOOOpa3us Ha 3emie.

JemMoHCcTpanuu

Tabnuiiel U cxeMbl: «Pa3BuTHE KU3HU

B apxelickoil 3pe», «Pa3BuTHe KU3HU

B IIPOTEPO30MCKOM 3pe», «Pa3BuTHE XKU3HU

B IaJI€0301cKoM 3pey, «Pa3BuTne KU3HU

B M€3030CcKol apen, «Pa3BuTne KU3HU

B KaliHO30MCKOH 3pe»

JMHO3aBPBI, aPXEONTEPUKC, TOKPHITOCEMEH-
Hble, KalfHO30M, aJIeOreH, HEOT'eH, aHTPOIIO-
T€H, MacCOBOE BEIMHUPAHHE.

XapaxTepu30BaTh Pa3BUTHE XU3HU Ha 3eMie
T0 9paM U MepHOJIaM.

VYcraHaBIMBaTh 3aBUCHMOCTD MEXITY T€0JIOTH-
YECKHMH MPOLIeCCaMy, U3MEHEHHSIMH KIInMaTa
U IIpOLIECCaMH B )KUBOI IpUpOJIE.

OOBACHATH IPHYMHEI PACI[BETA CUCTEMATHIE-
CKHX TPYIII OPTaHI3MOB B Pa3JIMIHBIE SPBI

1 TIEPUO/IBL.

AHaNMM3UpOBaTh IPUIHHEI U CIIEACTBUS Macco-
BBIX BBIMHPAHUH.

Ha3zpiBaTh OCHOBHBIE apoMOp(]03bI pacTeHuit

" )KUBOTHBIX.

[IpuBOAUTH IPUMEPHI TIEPEXOJHBIX HOPM Op-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

TaHU3MOB.
AHaNMM3UpOBaTh ITyTH PEIICHAS TPOOIEMEI
coxpaHeHHs 6nopazHooOpasus Ha 3emie

22. CoBpeMeHHAasi cMCTeMA Op-
TaHHY€eCKOT0 MHpa
2v)

CoBpeMeHHast CHCTeMa OPTraHM4eCcKOro MHpA.

[puHIMIIE KTaccuuKauu
opranu3mMoB. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIBI OPraHU3MOB.

PackpsIBaTh cojiepiKaHie TEPMUHOB

U TIOHSITUH: OAaKTEePHH, apXCH, BBHICIITUE PACTe-
HUSI, 3¢JIEHBIC BOJOPOCIH, OarpsiHKH, Oyphie
BOJIOPOCIIH, MOXOBH/THBIC,

JeMoncTpauuu
TaOmuirer u cxemel: «CoBpeMeHHas CHCTEMa
OPTaHUIECKOTO MHpPa»

[IaOPOTHUKOBUAHBIE, XBOILEBUTHEIC, TIIIAyHO-
BUJTHBIC, TOJIOCEMEHHBIE, TIOKPHITOCEMEHHBIE,
MPOTHCTBI, KHIICYHOTIOJIOCTHBIE, INIOCKUE Yep-
BU, KPYTJIbIE YEePBH, KOJIbYATHIE YEPBH, YICHH-
CTOHOTHE, MOJUTIOCKH, MTTIOKOXKHE, XOPIOBBIE,
rpUOBI, TUIIAHHUKN, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO CUCTEMY Op-
raHWYECKOTO MHpA; Ha3bIBATh OCHOBHBIC CH-
CTEeMaTHYeCKHe IPYIIbl OPraHU3MOB.
OOBACHATH IPUHIUIIEI KJIACCU(PHUKAIIIHA OpTa-
HH3MOB.

[TepeynciaaTb OCHOBHbIE IIPU3HAKH NTPOKAPHOT,
pacTeHHid, )XMBOTHBIX, TPHOOB, KPACHBIX

1 OypbIX BOZOPOCIIEH.

[IpuBOAUTH MPUMEPHI IIPE/ICTaBUTENEI OCHOB-
HBIX CHCTEMATHYECKHX TPYIIT OPraHU3MOB




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

TEMA 5. NPOUCXOXJIEHUE YEJJOBEKA — AHTPOIIOI'EHE3 (10 u)

23. AHTpPONOJIOTHSI — HayKa
0 YesI0BeKe

19

Pa3znens! 1 3anaun aHTpOnonoruu. Meroabl
AHTPOTIOJIOTUH.

JleMoncTpauuu

TaOmuirel w1 cxeMpl: «MeToabl aHTPOTIOIOTHIY.
O0opyroBaHue: MyJIsHKU OKaMEHeJIOCTeH, Ipei-
METOB MaTepUaIbHOM KyJIbTYpPhI IPEIKOB YeJIo-
Beka; oTorpadui HaX0IOK HCKOIIaeMBIX OCTaT-
KOB UeJIoBEeKa

PackpbIBaTh CozlepKaHUE TEPMHUHOB

1 TIOHATHI: aHTPOIIOJIOT S, MOP(OIIOTHS, aH-
TPONOTeHE3, AaHTPOIOMETPHUS, PEKOHCTPYKIIHS,
apXEOoJIOTHs, THOTPAH.

HaspiBath paszensl ¥ 3a1a4y aHTPOIIOJIOTHHL.
XapakTepu30BaTh METOIbI AaHTPOIIOJIOT U

U CPaBHHUBATh HX MEXIy COOOH.

Brigensats BOIIPOCHI DBOJIFOLIMA Y€JIOBEKA, UC-
CJIEAYEMBIE IPU MTOMOIIU PA3JIUYHBIX METOJ0B

24. PazBuTHe npeacTaBJeHHit
0 NMPOMCXOKICHHH YeJ0BeKa

(1)

CraHoBIIeHUE TIPE/ICTaBICHUI

0 IIPOMCXOJKIICHUH YesloBeKa. Pernrno3nsie
B033peHus. COBpeMeHHbIE HayYHBIE TEOPHH.
JemMoHCcTpanuu

Iloptper: Y. lapBuH.

Tabumuiet v cxemser: «MeToIBI aHTPOIIOJIOTHI.
O06opyzoBanye: MyJISKA OKaMEHEIOCTeH,
MIPEMETOB MaTePHAIbHON KYJIbTYPHI IPEIKOB
yenoBeka; penpoaykuun (Gpororpaduu) kapTun
¢ MEDOJIOTHYECKUMH 1 ONOJICHCKUMHE CIOKe-
TaMH POMCXOXKICHUS YETOBEKa

PackpbiBaTh conepxaHue TS pPMHHOB

U MIOHATUI: aHTPOIIOT€HHAas TeOpus, Tpy10Bas
teopust, HOmMo sapiens.

OnenuBats Bkiaza Y. /lapuHa B pazBuTHe
TIPE/ICTABICHNI O IPOUCXOXKICHUHN YeTOBEKa.
ApryMeHTHpPOBaHHO KPUTUKOBAaTh PEITUTHO3-
HBIE MPEJICTABJICHNUS O MIPOUCXOXKCHHUHN YeII0-
BeKa C ITO3HINN €CTECTBEHHBIX HAYK.
XapakTepu30BaTh HAyYHbIE TEOPUH MIPOHC-
XOXKICHUS YellOBeKa




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

25. MecTo 4e10BeKa B CHCTEME
OPraHNYecKoro MUpa

19

CXO0JICTBO 4YeNOBeKa ¢ )KUBOTHBIMH. CricTeMa-
THYECKOE TOJIOKEHHE uesioBeka. CBUICTEIb-
CTBa CXOJICTBA YEJIOBEKA C )KUBOTHBIMH: CPAB-
HUTEIbHO-MOP(O-JIOTrHYecKre, SMOpHUOIOTHYe-
ckue, PU3N0IOT0-OHOXUMHYECKUE, TOBEICHYE-
CKHeE.

OTJINYHS YeIOBEKa OT )KUBOTHBIX.

PaCKpLIBaTB COACPIKaHUE TCPMUHOB U TIOHSITHIA:
PYAUMEHTHI Y YCJIOBEKA, aTaBU3MBbI Y YEJIOBCKA,
TIPAMOXOXKAEHUE, BTOpast CUTHaJIbHAsI CUCTEMA.
OHpeZ[CJ'IﬂTB CUCTEMATHYCCKOC MMOJIOKCHHUE
YEJIOBCKA B OPraHNn4€CKOM MHUPE.

BriaBisTH YEPTHI CXOACTBA M PA3JIUYUA YEII0-
BCKa U )KUBOTHBIX.

[IpsiMoxoxkieHHe ¥ KOMILIEKC CBSI3aHHBIX

¢ HUM NIPU3HAKOB. Pa3BuTHE rOJI0BHOIO MO3ra
U BTOPOM CUTHAIBHOM CUCTEMBI.
JeMoncTpauuu

Ta0nuiibl U cxeMbl: «I'0JIOBHOM MO3T YeJIOBEKa»,
«YenoBexooOpa3Hbie 00e3bIHBD), «CKETET ye-
JIOBEKA U CKeJIET IUMIIaH3e», «PyIuMeHTbI

U aTaBU3MBI».

QO00opyIOBaHNE: CKENIET YeTI0BEKa; MOJIEIb
yeperna 4yesIoBeKa U yeperna IUMIIaH3e; MOJENb
KHCTH 4eJI0BeKa U KHCTH IIMMIIaH3e.
JlabopaTopHble M MPaKTUYECKHe PAdOThI
JlabopatopHas pabora «l/3yueHue
0COOEHHOCTEH CTPOCHHS CKEIeTa UeNIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHHEM»

XapakTepu30BaTh CBUIETEIILCTBA CXOJCTBA
YeJI0BeKa M )KUBOTHBIX (CPaBHUTEIBHO-
Mop¢oJoruIecKue, IMOpUOIOTHIECKUE, PHu-
3H0JI0T0-OMOXUMHUYECKHE, TIOBEIACHUCCKHUE).
IIpuBOANTH TIPUMEPHI ATABU3MOB

U PYANMEHTOB Yy YE€IOBEKa.

OmnuchIBaTh IPU3HAKH YENOBEKa, CHOpMHUpPO-
BaBIIHECS B CBSI3U C JIPEBECHBIM 00pa30M Ku3-
HHU TIPEJIKOB U TIPSIMOXOXKACHHEM.

BBISBISATE IPUYMHBI 0COOEHHOCTEH CTPOCHHS
Yeperna Je0BeKa [0 CPAaBHEHHUIO

C YeNIOBEKOOOPa3HBIMU 00€3bsIHAMH.
CpaBHUBATh OPYAUHHYIO IEATEIBHOCTD YeI0-
BeKa U KMBOTHBIX.

CpaBHUBaTh OCOOCHHOCTH BBICIIEH HEPBHOM
JeATETIBHOCTU YeJIOBeKa M KHUBOTHBIX

26. IBmekynme cuibl (pakTopbl)

JBwxyuiue cuibl (GakTopsr) aH-

PackprIBaTh coleprkaHiE TEPMHUHOB




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

aHTPONoOreHes3a
(2 9)

Tpo-NOTeHe3a: ONOJIOTNYECKUe, COaIbHEIC.
CooTHOIIeHNE OMOJIOTUIECKHX

U COLMANBHBIX (AaKTOPOB B aHTPOTIOTEHE3E.
JleMoHcTpauuu

TaOnuirer w1 cxeMbl: «J{BIXKYIIHE CHIIBI aHTPO-
TIOTEHE3a).

O06opyrioBanye: MyJISHKH IPEIMETOB MaTepH-
JIBHOM KYJBTYpBI IPEJKOB YeJIOBeKa

U TIOHATUHN: HACIICICTBEHHAs] U3MEHUUBOCTb,
€CTECTBEHHBIH 0TOOD, OpyIHitHAS eTelb-
HOCTb, TPYMIIOBOE COTPYAHUYECTBO, OOIIEHHUE,
peub.

XapakTepu30BaTh JBIDKYIIHE CHIIBI aHTPOIIO-
reHe3a: OMONIOTHYECKHUE U COI[HAIbHbIC

27. OcHOBHBIE CTAIHH AHTPOINO-
reHesa
2v)

OCHOBHBIE CTANH aHTPOIIOTeHe3a. PanHne
4eN0BeK00Opa3Hble 00e3bsHBI (IPOKOHCYIIBI) U
paHHHE TOHTUABI —

o01e IpeKy 4eI0BEK00Opa3HEIX 00€3bsH U
Joaell. ABCTpaIONUTEKU — JBYHOTHE NPEIKU
Jmoaei. YenoBek yMenblid, epBbie H3rOTOBIIC-
HUs opyuil Tpyaa. YenoBek MpsIMOXOSAIIUN 1
TIEPBBIN BBIXOJ JIFOZEH 3a mpenensl AQpHuKd.
UenoBek reinens0eprekuii — oOmmii mpemox
HEaH/IepTATbCKOTO YeTOBEKa 1 JeNIOBEeKa pa-
3yMHOTrO0. YenoBek HeaHIepTalbCKUI KaK BU]
JIFoZIel X0JI0IHOTO KinMaTa. YenoBek pasym-
HBI COBPEMEHHOTO THIIA, ICHUCOBCKUMN YeII0-
BEK, OCBOCHHE KOHTHHECHTOB 32 Tpe/eiaMu
Adpuxn. [Taneorenerrka u nanxeoreHOMHKA.
JleMoncTpauuu

Hoptperst: JI. JIuku, A. 4. Porunckuii, M. M.

PackpsIBaTh comepixaHue TEPMUHOB

U NOHATUHN: aBCTPAJIONUTEK, YeN0BeK yMebli,
Yenosek npsMoxoasiuii, Yenosek reiaennb-
Oeprckuii, UenoBek HeaHIepTaILCKUI, KpoMa-
HbOHeIl, ICHUCOBCKHUI uesoBek, Yenosek pa-
3YMHBIIf COBpEMEHHOTO THIIA, NTAJICOTeHETHKA.
XapakTepr30BaTh OCHOBHBIE CTa/INH aHTPOIIO-
TeHesa.

BEIABIATE MPOTPECCHBHBIE YEPTHI, MOSBHUBIIIH-
ecs y IPEAKOB YeI0BeKa Ha Pa3HBIX CTAAUIX
aHTPOIIOreHe3a.

[IpuBOAUTE IPUMEPHI NPEACTABUTENCH OCHOB-
HBIX CTa}ll/Iﬁ AHTPOIIOTCHE3a: OMMMUCHIBATh UX
AQHTPOIIOMETPHUYECKHE JaHHbIe, 00pa3 KU3HU

1 OpyIHs TpyJa.

CpaBHHBATh NIPEACTABUTENICH OCHOBHEIX CTa-
JIii aHTPOTIOTeHE3a




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

I'epacumos.

TaOnuItel ¥ cXeMpl: «DBOJIIOIMOHHOE APEBO
YeJoBeKay, «ABCTpaJIONHUTEK», «UenoBek yme-
JIBliA», «HeroBek npsaMoxXoasmui, «JleHucos-
ckuii yenoseky, «Heannepranbiip», «Kpoma-
HbOHIIBY, «IIpenku yenoBekay.

Q0opyIIoBaHKEe: MOJETH TOPCa MPEIKOB YeTI0-
BEKa; MYJISDKH IIPEIMETOB MaTepUaIbHOM
KyJIBTYPHI IPEIKOB YEJIOBEKA

28. JBosI01US COBPEMEHHOI0
YeJI0BeKa

(1)

DBOJIIOIMSA COBPEMEHHOI0 YesoBeka. Ecte-
CTBEHHBIN 0TOOP B NMOMYJIILUAX YETIOBEKa.
MyTalMOHHBIH IPOIECC U MOTUMOPHU3M.
[omynsuuoHHBIE BONHEL, Apeli¢ reHoB, MUTpa-
s 1 «0QQPEKT OCHOBATEISH B MOIYJISAIHAX
COBPEMEHHOTO YeJIOBEKa.

JeMoncTpauuu

TaOuuier v cxeMer: «DTaIbl YBOIOLMH YeJI0-
BEKa»

PackprIBaTh conepixaHue TEPMHHOB

U TIOHSITUI: MyTaLlMOHHBIH MPOLIECC, TOJIUMOP-
(¥3M, OMYISIIMOHHBIE BOJIHBI, Jpeli() reHoB,
MUTpanus, «3PQPEKT OCHOBATEIS.
XapakTepu30BaTh POk ECTECTBEHHOT0 0TOOpa
B TIOITYJISIIUSIX COBPEMEHHOTO YeJIOBEKa.
OueHnBaTh poib MyTalMOHHOTO TIPOIIecca,
HONYJSIIMOHHEIX BOJH, Jpelida TeHOB, MHUTpa-
uu, «3pdexTa OCHOBATENSI» B IBOJIOLNH TI0-
MyJSAIUN COBPEMEHHOTO YeIOBeKa.

[IpuBOIUTH MPUMEPBI (PAKTOPOB, CIIOCOOHBIX
BBI3BATH TOMYJISAIIOHHBIC BOJIHEI B SBOJIFOLIIN
COBPEMEHHOTO YeJIOBeKa
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29. Yennoseueckne pacbl. Mex-
JUCHUIUITHHAPHBIE METOABI AH-
TPONOJIOT MM

(CR))

UYenoseueckue pacsl. [lonarue o pace. bonb-
IIMe PAchl: EBPOINCONTHAS (€Bpa3HiiCKas), aB-
CTpano-HerpouaHas (3KBaTOpHaIbHasi), MOHIO-
nouaHas (a3uaTcKo-aMepHKaHcKas). Bpems

1 ITyTH PacCEeNICHNs YeJI0BEKa 110 IUIaHeTe.
EnuncrBo uenoseueckux pac. Hayunas Heco-
CTOSITENBHOCTH pacu3Ma. [IprcnocoOneHHOCTh
YeJoBeKa K Pa3HBIM yCIIOBUSIM OKpY Karomeit
cpelbl.

PackprIBaTh conepixaHie TEPMHHOB

1 TIOHATHI: paca, pacoreHes, pacu3M, COIHalIb-
HBIM JapBUHU3M.

XapakTepu30BaTh MPU3HAKU OOJBIINX pac
YeNoBeKa: eBPONCOUTHON (EBpa3UiiCKOIl), aB-
CTpaJIO-HETPOUIHOH (3KBaTOPHATIBHOM), MOH-
TOJIOUTHOM (23UATCKO--aMEPUKAHCKOH).
BBISBIATS NPUYMHBI BOSHUKHOBEHUS YEJI0BE-
YECKHX pac.

Brnusiaue reorpadudeckoii cpebl U npeiida
TEHOB Ha MOP(OJIOTHIO U (PU3HOIIOTHIO YeJIo-
BeKa.

MexIucHUIUTHHAPHBIE METObI B (PH3HIECKOi
(Omonornveckoif) aHTPOIIOIOTHH. DBONIOIH-
OHHasl aHTPOIIOJIOTHS M MaJe0aHTPOTIONOT U
YeJIOBEYECKUX MOMyAnuil. buoconuanbueie
HCCIIeA0BAHMS TIPUPOABI enoBeKa. Mccueno-
BaHHE KOJBOJIOLMH OHOJIOTHYECKOTO

Y COL[MAIBHOTO B YEJIOBEKE.

JeMoHcTpanuu

TaOumuier v cxemer: «Pacel yenmoBekay.
JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
[IpakTuueckas pabora «3ydeHue
9KOJIOTHUYECKUX aJalTalnii 4eIoBeKa

[IpuBOIUTH IPUMEPHI aJANTHBHBIX MPH-3HAKOB
y NpeicTaBuTelel YelIoBeYeCKUX pac.
IIpuBOIUTH CBUIETEILCTBA €AMHCTBA TPOMC-
XOXKACHHUS YEeJIOBEYECKHX pac.

CoImocTaBIsaTh aJalTHBHBIE TUIII JIFOIEH

C PacOBBIMH NIPU3HAKAMH.

Jloka3bpIBaTh HAYYHYIO HECOCTOSITEIBHOCTh
pacuzma




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

TEMA 6. 9KOJIOTHS] — HAYKA O BBAUMOOTHOIIEHUSAX OPTAHM3MOB
W HAJJOPTAHU3MEHHBIX CHCTEM C OKPY’KAIOLIEI CPEJOM (3 u)

30. 3apo:xkaeHue u pa3BUTHE
IKOJIOTUH

(O]

3apokaeHHe U pa3BUTHE KOJIOTUH B TPyIax
A. T'ymbonpara, K. @. Pynse, H. A. Cesepiio-
Ba, O. ['exkens, A. Terncnu, B. H. Cykauésa.
Paznens! 1 3ama4un 5K070rud. CBS3b SKOJIOTHH
C IPyTUMH HayKaMH.

PackpbiBaTh coiepKaHie TEPMUHOB

1 TIOHATHI: YKOJIOTHS, ayTIKOJIOTHSI, CHHIKOJIO-
T'HUsl, KOJIOTHS COOOIIECTB

1 9KOCHUCTEM, SKOJIOTHSI BUOB U TO-ITYJISLHA.

JemMoHcTpanuu

Hoptpeter: A. I'ymbombar, K. @. Pymse, H. A.
Cesepros, J. ['exkens, A. Tencnu, B. H. Cy-
Kad€B.

Tabuiel ¥ cxeMbl: «Pa3iesnbl 3KOJ0THI

XapakTepu30BaTh OCHOBHBIE ATAIIbI 3apOKAC-
HUS U Pa3BUTHSI 9KOJIOTUU KAaK HAYKH.
[TpuBoaNTH IpUMEPH! 00BEKTOB U3YIEHHS KO-
JOTUH.

Has3biBaTh OCHOBHEIE 3a/1a4H, CTOSIINE HEPEL
Y4EHBIMU-IKOJIOTaMH.

YcraHaBIuBaTh B3aMMOCBS3b 9KOJIOTHU

C IpyTUMH HayKaMu

31. MeToabl IKOJIOTHH.
3HayeHHe IKOJOrHYECKHUX 3HA-
HHUIii 1JI91 YeJioBeKa

2y

MeTO)II)I skojioruu. [ToyeBbie HaGJ’IIOZ[eHI/Iﬂ.
BKCHepI/IMeHTH B 3KOJIOTUU: TIPUPOJAHBIC

u na60paT0pHLIe. MOIIeIII/IpOBaHI/Ie B 3KOJIOTHH.

MOHHTOPHHT OKPY’KaIOIIel CPebl: JIOKAIb-
HBI{, pETHOHATBHBINA U TII00ATBHBIH.
3Ha4yeHue HKOJOrMYEeCKUX 3HAaHUHU JUId YeJIoBe-
Ka. DKOJIOTHYECKOe MUPOBO33pEHHE KaK OCHO-
Ba cBsA3el uenoBedecTBa ¢ npupoaoit. Popmu-

PackpbIBath cosiepykaHie TEPMHUHOB U MOHATHIL:
TI0JIeBbIE HAOIO/ICHHS, MOHUTOPHHT OKPYKafo-
1Ie Cpefibl, MOJICIMPOBAHKE, SKCIIEPHMEHT,
MIPOTHO3UPOBAHHE.

XapakTepu30BaTh METO/IbI SKOJIOTHH.
[IpuBOAUTH IPUMEPHI TIOJICBBIX HAOIIOACHHH
B 9KOJIOTUH.

BBUIBISITE 0COOCHHOCTH MOHUTOPHHTA OKPY-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

POBaHHE YKOJOTHIECKOH KyJIbTYpHI

1 9KOJIOTUYECKOH IPaMOTHOCTH HACEJICHHSI.
JlemMoHcTpauuu

Ta0auipl U cXeMbl: «MeTOabI SKOJIOTHUN,
«CxemMa MOHUTOPHHTA OKPYKAIOIIEH CPeab».
JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
JlabopatopHas pab6ora «/3yueHue
METOJIOB SKOJOTHUECKUX MCCIICJOBaHMUI»

JKAFOIIEH CPeIbl KaK METOJIa SKOJIOTHYCCKUAX
HCCIIEIOBaHU.

OO00CHOBBIBATH 3HAYECHUE SKCIIEPUMEHTOB

B 9KOJIOTHYECKUX HccnenoBanusax. CpaBHUBATH
7abopaTopHBIE U MPUPOIHBIE SKCTIEPUMEHTHI
KaK METO/BI SKOJIOIHUYECKHX UCCACIOBAHMIMA.
OI1lcHUBATh 3HAYCHUE MPOTHO3UPOBAHUS KaK
METO/1a SKOJOTHUECKUX UCCIIEI0BAHMUIA.
O060CHOBBIBaTh HEOOXOJUMOCTH KOOI HUECKUX
3HAHHIA 7151 COBPEMEHHOTO YelIOBEKa

TEMA 7. OPTAHU3MBbI U CPEJIA OBUTAHMUS (9 4)

32. Dkosornyeckne paxkropsi (1

)

Dkojoruyeckue GakTopbl U 3aKOHOMEPHOCTH
ux neiicteus. Knaccudukanus sxoaoruue-
CKHUX (aKTOPOB: aOMOTHUYECKUE, OHOTHUECKHUE,
aHTponorenHsie. OOIIMe 3aKOHOMEPHOCTH
IefcTBHS SKoIornIeckux (Gaxkropos. [IpaBmiio
muauMyMa (K. lnperrens, 0. JIubux). To-
JIEPAaHTHOCTH. DBPHUOHOHTHBIE

W CTCHOOMOHTHBIC OPTaHU3MEI.
JeMoHcTpanuu

TaOnuirel 1 cxeMpl: «IKOJOTHYSCKHE (PaKTO-
pBD».

OGopyzoBanue: repdapun 1 KOJUIEKIIUH pacTe-

PackprIBatTh cozepikaHie TEPMHHOB

Y MIOHSATHIL: KOJIOrHYecKuil pakTop, GHoIorH-
YECKUH ONTUMYM, OTpaHHYMBAOIINI (JINMUTH-
pyroruii) GhakTop.

Knaccudunuposats sxomorudeckue GakTopbl
10 Pa3HBIM OCHOBAHHMSIM.

XapaxTepu30BaTh 00IIMe 3aKOHOMEPHOCTH
JEHCTBUSI YKOJIOTHIECKIX (DAKTOPOB.
OO00CHOBBIBATH JIeHICTBUE 3aKOHA ONITUMYMa

Y 3aKOHa OTPaHUYMBAIOIIETO (haKTopa.
IIprBOIUTE IPUMEPHI, WILTIOCTPUPYIOILUE Aeii-
CTBHE IIpaBHUJIa MUHUMYMa, OIpaHUYHBaroOIICro




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

HHH U )KUBOTHBIX, IIPUCTIOCOOIICHHBIX
K BIMSHUIO PA3JIHYHBIX SKOJIOTHYECKUX (HaKTo-
poB

(baxTOopa, SBPHONOHTHBIX ¥ CTCHOOMOHTHBIX
OpraHu3MOB

33. Aonoruueckue paKkTopbl.
CBeT KaK 3K0JI0ru4ecKuii pak-
TOp

1w

Abunotnueckue akTopsl. CBET Kak SKOJIOTHYe-
ckuii pakrop. [lelicTBre pa3HBIX YIaCTKOB
COJIHEYHOTO CNEKTPA Ha OPraHU3MBbl. DKOJIOTH-
YecKHe TPYIIbl PACTEHUH U )KUBOTHBIX 110
OTHOILCHHUIO K cBeTy. CUI'HaJIbHas poJjb CBETA.
doTonepuoau3M.

PackpsIBaTh comepixaHue TEPMUHOB

1 TIOHATHI: CBET, (POTOIEPHUOIU3M.
XapakTepu3oBaTh JEHCTBHE CBETa KaK HKOJIO-
rHyYeckoro dakropa.

CpaBHUBATh AEHCTBUE Pa3HbIX YYaCTKOB COJI-
HEYHOT'O CIIEKTPa Ha OPraHU3MBl.

JeMoncTpauuu

TaOnuiel 1 cxembl: «CBETOBOM CIIEKTPY,
«OKOJIOTUYECKHE TPYHITHI )KUBOTHBIX TIO OT-
HOIICHHIO K CBETY».

OO0opyioBaHue: repOdapuu CBETONIOOUBBIX,
TEHENIOOUBBIX M TCHEBBIHOCIUBBIX PACTCHUIH;
CBETOJIOOMBEIE, TEHETIOOHBEIE

1 TCHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUA.
JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
JlabopaTtopHas pabGoTa «BoiBieHne
TIPUCTIOCOOIIEHH OPTaHU3MOB K BIHSTHHIO
cBeTa»

BBISBIATE 0COOCHHOCTH CTPOCHUS

1 JKU3HEAEATEIbHOCTH PACTEHHI Pa3HbIX KO-
JIOTUYECKHUX TPYIIIT [I0 OTHOIIECHHUIO K CBETY
(cBeTommOOUBEIE, TEHETIOONBBIE, TEHEBBIHOC-
JIUBEIE).

[IpuBOIUTH IPUMEPHI PACTCHHI PA3HBIX KO-
JIOTHYECKHUX TPYIII IO OTHOIICHHUIO K CBETY.
BBISBIATE OCOOEHHOCTH CTPOEHHSA

1 JKH3HEISSITENIbHOCTH YKUBOTHBIX PA3HBIX
9KOJIOTHYECKUX TPYIIIT [0 OTHOUIEHHIO K CBETY
(mHEBHBIE, CyMepeUYHbIe, HOYHBIE).
TIpuBOANTE TIPUMEPHI KUBOTHBIX PA3HBIX KO-
JJOTUYECKHUX prﬂl'l 10 OTHOILIICHUIO K CBeTy.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

OO00CHOBBIBATh 3HAYCHUE (POTOMIEPHOANZMA
B YKU3HU OPTaHU3MOB U JUISI IPAKTUKU CEJIb-
CKOTO X03MCTBa

34. Adnoruueckue paKkTopbl.
Temneparypa kak 3KxoJioruye-
ckuii pakTop

1w

TemmepaTypa Kak 5KOJIOTHYECKHN (PaKTop.
[eiicTBue Temneparypbl Ha opranu3msl. [1oii-
KUJIOTEPMHBIE U FTOMOHOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.
JemMoHcTpanuu

Ta0umuner v cxemer: «TemIOKPOBHBIE KUBOT-
HBIE», «XO0JI0THOKPOBHBIE )KUBOTHBIEY.

PackpsIBaTh comepixaHue TEPMUHOB

W NOHATUHN: TEMIIEPATypa, MONKUIOTEpMHbIE
(XOJIOTHOKPOBHBIE), TOMOHOTEPMHBIE (TEILIO-
KPOBHBIE) OPTraHN3MBbl, aHaOHO03, IBPUTEPMHBIE
OpraHU3MBbl, CTEHOTEPMHbBIC OPIaHU3MBI, TEP-
MOpETYJISILHUA.

XapaxkTepu3oBaTh J€HCTBUE TEMIIEpaTyphl Ha
OpTaHU3MEL.

O06opyroBanue: repbapuu U KOJUICKIAN TeTl-
JIOTMFOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYH-
BBIX PacTEHUIl; dydesa ITHUIl U 3Bepeil.
JlabopaTopHble M MPaKTHYECKHEe PA0OTHI
JJabopaTtopHas paboTa «BsisaBicHHE
NPUCHOCOOIEHNI OPraHU3MOB K BIHSTHUIO
TeMIepaTypeD

BEIABIATE 0OCOOEHHOCTH CTPOCHUS

1 JKH3HESSTEIbHOCTH NOHKHIIOTePMHBIX (X0-
JIOJTHOKPOBHBIX) ¥ TOMOHOTEPMHBIX (TEILIO-
KPOBHBIX) JKHUBOTHBIX.

[IpuBoauTh NpUMEPH! NOHNKUIOTEPMHBIX (XO-
JIOJHOKPOBHBIX) U TOMOMOTEPMHBIX (TEIIO-
KPOBHBIX) )KHUBOTHBIX.

BEIABIATE 0COOEHHOCTH CTPOCHUS

1 JKH3HEICSTEIbHOCTH TETUIOTIOOUBBIX, 3HMO-
CTOWKHX, MOPO30YCTONYMBBIX pacTeHUI.
[TpruBoANTH TPHMEPHI TETUIOMIOOUBEIX, 3UMO-
CTOMKUX, MOPO30YCTOHYNBBIX PACTEHHUH.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

[IpuBoANTH IPHMEPHI SBPUTEPMHBIX
U CTEHOTEPMHBIX OPTraHU3MOB

35. Adnoruyeckue paKTopbI.
BiaskHOCTBh KaK 3K0JIOrHYeCKH i
paxrop

(1)

BrnaxxHocTh Kak sxonoruueckuii pakrop. [pu-
CrocoOIeHNs pacTeHHH K MOEP>KaHUIO BOI-
Horo GanaHca. Kitaccngukanus pacteHui o
OTHOIIICHHUIO K BoJe. [IpucrnocobneHus sxuBoT-
HBIX K U3MCHEHHIO BOJTHOTO PEXUMA.
JemMoHcTpanuu

Tabmuiier u cxempl: «DU3HOIOrHYECKHe afarn-
TalUH )KUBOTHBIX).

PackpbIBaTh CozlepKaHUE TEPMHUHOB

Y TIOHATHH: BIAKHOCTD, TUAPODUTHI, TUTPODHH-
TBI, ME30(HTHI, KCEPODHUTHI JKUBOTHBIE: BOJI-
HBIE, TIOJTYBOJIHBIC, HA3EMHBIE.
XapakTepu30BaTh JIEHCTBHE BIAKHOCTH KaK
9KOJIOTUYECKOTO (haKTopa.

BBISBIATH OCOOCHHOCTH CTPOCHUS

1 KU3HEACATEIBHOCTH PacTeHHUIt

OO0opysioBaHue: repdapun pacTeHUH, OTHOCS-
LIMXCS K TUTpodHTaM, kKcepodu- Tam, Me30(hH-
TaM, KOMHATHbIE PACTEHHUSI JAaHHBIX IPYIIIL.
JlabopaTopHble M MPaKTHYECKHEe PAdOTHI
JlabopaTtopHas paboTa «AHaTOMHYe-
CKHe 0COOEHHOCTH PAaCTeHHUI 3 Pa3HBIX MECT
oOuTaHUA

Pa3HbIX 3KOJIOTHYECKUX IPYII 10 OTHOLICHUIO
K BOJIE.

IIpuBoauTH NpUMEPH! paCTEHUI pPa3HBIX KO-
JIOTUYECKUX IPYII 110 OTHOLLEHHUIO K BOJE.
BEIABIATE aHATOMHUYECKHE U (PH3NOTOTHUECKUE
MIPUCTIOCOOIIEHHS )KUBOTHBIX K H3MEHEHHIO
BOJTHOTO PEXUMA.

[TpuBoANTH TPHMEPH! BOIHBIX, TOTYBOJI-HBIX

Y Ha3eMHBIX KMBOTHBIX

36. Cpenbl 00UTAHUS OPTraHM3-
MOB

1)

Cpenpl 00UTaHUsT OPraHU3MOB: BOIHAS, HA3EM-
HO-BO3/IyIIIHAsI, [IOYBEHHAS, TITyOHMHHAS MTOJI-
MOYBEHHAs!, BHyTpUOpranu3MenHas. ®u3nko-

PackpriBaTh COJCpIKaHIE TEPMUHA «Cpea
oOHuTaHMS.
Xapakrepu3oBaTh 0COOEHHOCTH BOTHOI,




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

XUMHYECKHe OCOOCHHOCTH cpell OOMTaHuUs
oprann3MoB. [Ipucroco6aeHus opraHu3MoB
K )KU3HH B Pa3HBIX Cpeax.

JleMoHcTpauuu

TaOmuiter u cxemer: «Cpensl oOuTaHus opra-
HU3MOBY.

OO0opy/IoBaHNUEe: KOJICKIIUT KUBOTHBIX, 00U-
TAIONIMX B Pa3sHbIX cperax

HA3eMHO-BO31YIITHOM, TOYBCHHOM, NTyOHHHO
MIOJIITOYBEHHON ¥ BHYTPHOPTAaHN3MEHHOH cper
oOHTaHUs.

CpaBHUBATh (PU3UKO-XUMHUYECKUE YCIOBUS
Pa3HBIX cpex OOUTaHMUS.

BBIIBIATE 4epTHI IPUCTIOCOOIEHHOCTH OPTaHm3-
MOB K OOMTaHHIO B BOJHOM, Ha-
3eMHO-BO3/1yLIIHOM, IIOUBEHHOM, BHYTpHUOpra-
HHU3MEHHOH cpeiax OOUTaHus.

[IpuBOANTH IPUMEPHI OPraHU3MOB, OOHTAIO-
KX B Pa3HBIX Cpenax

37. BuoJjoruueckue puTMbI

(1)

buonornueckue putmsl. Buenrnue

U BHYTpeHHUE pUTMBbI. CyTOUHBIE U FOAUYHbIE
putMbL. [Iprcroco0IeHHOCT OPraHM3MOB

K CE€30HHBIM U3MEHEHUSIM YCIOBUH XKU3HHU.

PackpsIBaTh coiepkaHue MOHATHS «OHOIOTH-
YECKUE PUTMBD».

XapakTepu30BaTh 0COOEHHOCTU BHEIIHUX,
BHYTPEHHHX, CyTOYHBIX M TOJANYHBIX OMOJIOTH-
YECKUX PUTMOB.

JeMoncTpauuu

TaOunuiier v cxemer: «BHONOTHYECKHE PHTMBIY.
O06opyroBanue: repbapuu U KOJJICKIHU pacTe-
HUH ¥ )KUBOTHBIX, 00IaAaI0INUX YepTaMH MIPU-
CIOCOOJIEHHOCTH K C€30HHBIM H3MEHEHUSIM
YCIIOBHH KU3HU

[TpuBoANTE IpUMEpPHI MPOSBIECHHS OHOIOTHYE-
CKUX PUTMOB Y Pa3HbIX OPraHU3MOB.
BBIABIATE UepThl NPUCIIOCOOTIEHHOCTH Opra-
HU3MOB K CE30HHBIM M3MEHEHUSM YCIOBUI
JKU3HH.

OmceIBaTh CE30HHBIE SIBICHNUS B )KU3HH Opra-
HU3MOB, paclpOCTPaHEHHBIX B CBOEH MECTHO-
CTH




Tembl ypokoB
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OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

38. ’Ku3nennsble ¢popMbl opra-
HU3MOB

19

JKuznennsle popmsl opraHu3MoB. [ToHsTHE

0 xu3HeHHO# (popme. JKuzHeHusie Gpopmbl
PaCTeHUi: IepeBbs, KyCTapHUKH, KyCTapHHY-
KU, MHOTOJIETHHE TPaBbl, OJJHOJICTHUE TPABHI.
KuzHeHHBIE YOPMBI JKUBOTHBIX: THAPOOHOHTEI,
reoOHOHTHI, a3poOMOHTHI. OCOOCHHOCTH CTPO-
CHHS ¥ 00pa3a )KU3HHU.

JemMoHcTpanuu

Ta0umuner v cxemer: «JKn3HeHHbIE GOPMBI pac-
TeHHI», «JKu3HeHHbIe POPMBI KUBOTHBIXY.
Q0opyriopanue: repdapuul U KOJUIEKIIHH PacTe-
HHI U KUBOTHBIX PA3JIMYHBIX )KM3HEHHBIX

(opm

PackprIBaTh coepykaHue MOHATHS OKH3HEH-
Has GopMa opraHuzMa.

BBISBIATH OCOOCHHOCTH CTPOCHUS

1 KU3HEACATEIBHOCTH PACTEHUH Pa3HBIX JKH3-
HEHHBIX (opM.

[IpuBOANTE IPUMEPHI PaCTEHUH Pa3HBIX KU3-
HEHHBIX (GopM.

BEISBIATE 0COOEHHOCTH CTPOCHUS

1 JKH3HE/ISSTEIbHOCTH )KUBOTHBIX Pa3HBIX
JKU3HEHHBIX (OPM.

ITpuBOAMTD IPUMEPHI KUBOTHBIX PA3HBIX JKHU3-
HEHHBIX (popMm

39. Buoruueckue GpakTOpbI
(CR))

Buotnueckue dhakTopsl. Bumsl OnoTndeckux
B3aUMOJCHCTBUIN: KOHKYPEHLIUS,

PackpsIBaTh comepixaHie TEPMUHOB
1 TIOHATHI: KOHKYPEHINS, XUITHHIe-

XHUITHAYECTBO, CMMONO03 U ero ¢popmel. [1apa-
3UTH3M, KOOTIEPaIHsl, MyTyan3M, KOMMEHCa-
JIU3M (KBapTUPAHTCTBO, HAXJIEOHUYIECTBO).
Hetpoduueckue B3anmoaeiicTBus (Tormmye-
ckue, hopuueckue, padpuueckue). 3HaYCHHE
OMOTHYECKUX B3aUMOJICHCTBUII ISl CYILIECTBO-
BaHUsI OPraHU3MOB B cpene oduranus. [Ipun-

CTBO, TAPA3UTHU3M, MyTyaIU3M, KOMMEHCAITH3M,
HETPO(HUUCCKHE B3aUMOICHCTBUS.
XapakTepu30BaTh BUIBI OHOTHUESCKHUX B3aUMO-
JIEHCTBHH.

OOBACHATH CYLITHOCTh KOHKYPEHLIUH, XUIIIHU-
4ecTBa, apa3uTH3Ma, MyTyalli3Ma, KOMMEHCa-
JIM3Ma.
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U KOHKYPEHTHOTO UCKITFOYCHUS.
JemoHncTpanuu

TaOnuirel 1 cXeMbl: «IKOCHCTEMA IIUPOKO-
JINCTBEHHOTO JIecay, « IKOCUCTEMAa XBOHHOTO
necay, «llenu mutanus», « XMITHUIECTBOY,
«[Tapaszutmzmy», «KonkypeHnus», «CHUMOHO03,
«KommeHcamuzmy.

OO0opy/ioBaHHUEe: KOJICKIIUH KHUBOTHBIX, y4acT-
BYIOIIIUX B Pa3JIMYHBIX OMOTHYCCKUX B3aUMO-
JEHCTBUSAX

[TpuBOANTE IPUMEPH! OPTaHU3MOB, YIACTBY-
IOIMUX B OMOTHUECKUX B3aMMOJACHCTBHAX pas-
HBIX TUIIOB.

OrneHuBaTh 3HaYCHUE OMOTHYECKUX B3aUMO-
JIeHCTBUI AJIs CYIIECTBOBaHMSI OPraHU3MOB

B Cpezie OOUTaHMSI.

OO0O0CHOBBIBaTh AEHCTBHE NPHUHIINIIA KOHKY-
PEHTHOTO NCKITFOUCHUS

TEMA 8. 9KOJIOI'Us1 BUAOB U ITOITYJISIL,

UM (9 4)

40. DxoJ0rn4YecKHe XapaKTepu-
CTHKH MOMYJISAINA
(KRY

DKOJIOTUUECKUE XaPAKTEPUCTUKH HOIYIISIIHH.
[Tonysnsmus xak Ouosorndeckas cucrema. Poib
HEOHOPOIHOCTH CpeJibl, PU3MIECKHX Oapbe-
POB U 0COOEHHOCTEl OMOJIOTHU BUIOB

B ()OPMHUPOBAHUH MPOCTPAHCTBEHHOH CTPYKTY-
pst omyssituii. OCHOBHBIE TIOKA3aTeIH HOITY-
JISIUY: YUCIICHHOCTB, INIOTHOCTD, BO3PACTHAS
U TIOJIOBas CTPYKTYpa,

PackpbIBaTh Co/lepyKaHNE MOHATHS «IIOITYJIsI-
LU,

OueHrBaTh 3HaYE€HHE HEOTHOPOIHOCTH CPE/Ib,
¢bm3nyeckux 6apbepoB 1 0coOEHHOCTEH OroITo-
MU BHJIOB B DOPMHUPOBaHUH IPOCTPAHCTBEH-
HOH CTPYKTYpBI NOMYJIALUH.

TTprBOANTE MIPUMEPHI MOIYJIALMI Pa3HbIX BH-
JIOB PACTEHHI U KUBOTHBIX.

POXIaeMOCTh, IPHPOCT, TEMI POCTa, CMEPT-
HOCTb, MUT'paLUA.
JeMoHcTpanuu

XapakTepu30BaTh OCHOBHBIE IKOJIOTHIECKHE
MIOKa3aTeNH MOMYJISILUHI: YUCICHHOCTbD, IUIOT-
HOCTb, BO3PACTHAs U M0JI0Bask CTPYKTYpPa, POXK-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

Ta6J'[I/I!!I)I U CXEMBI: « IKOJIOTHICCKHIE XapakTre-
PUCTHKU MOIYJIAIUN, «HpOCTpaHCTBeHHa;[
CTPYKTYpa IMOMYJISAIUN», «BOSpaCTHBIe nipamMu-
AbI IIOITYJIALTUN )

JAaeMOCTb, IIPUPOCT, TEMIT pOCTA, CMEPTHOCTD,
Murpanus

41. JkoJiorH4ecKas CTPyKTypa
nonyJsinuu. IluHaMuKa nomy-
Jsiuum u eé peryasinus (3 v)

OKoyloruuecKas CTpYKTypa HOMYJISIIUH.
OreHKa YUCIICHHOCTH MOy SIKNY. JIuHaMuKa
MONyJISLKHU U €€ perynsiuus. buornueckui
MOTEHIHAI TOMyJIAIIH. MoJenTupoBaHue
JUHAMHKH TOMYIISLUH.

Kpussle pocra yucienHocTy nomysinuu. Kpu-
BBI€ BEDKMBAHMS. Perynsims ducieHHoCTH
TIOMYJISILMI: POk (paKTOPOB, 3aBUCAIINX U HE
3aBUCAIINX OT INIOTHOCTH. DKOJIIOTHIECKHE
ctpaterun BUIoB (r- u K-crparerumn).
JeMoncTpauuu

TaOmuiet 1 cxempl: «CKOPOCTH 3aceNeHHs
MOBEPXHOCTH 3eMIIN Pa3IMYHBIMH OpraHu3Ma-
MDY

PackpbIBaTh Co/lepIKaHUE TEPMHUHOB

1 NIOHATHI: AUHAMHUKA MOMYJISILUH, OHOTHYe-
CKHil IOTEHIMAN NOIYJIALMH, KPUBBIC BBDKH-
BaHUA, PaKTOPbI CMEPTHOCTH, EMKOCTb CPEJIbL.
OOBSCHATH 3aKOHOMEPHOCTH Pa3MEIICHHUS
oco0ell MOMmyISIIUY Ha 3aHUMaeMO# TeppUTO-
pHH.

OueHnBaTh OMOTHYECKHH MOTEHIHAI TTOITYJIs-
LM pa3HbIX OPraHU3MOB.

AHaM3MPOBATh KPUBBIE POCTA YHCICHHOCTH
TIOMYJISALMU U KPUBBIE BBDKUBAHHUS.
OO00CHOBBIBATH PHYUHEI CAEPKUBAHUS OHO-
THYECKOTO IMMOTEHIHANA POCTA U IIPUIHNHBI
BCIIBIIIEK POXKIAEMOCTH y OT/ACNIBHBIX Opra-
HH3MOB.

[Tepeunciars GakTOpsl CMEPTHOCTH, PETyJIH-
pyIOLINE YUCICHHOCTD NMOMYJISALMNA paCTeHUH
U )KUBOTHBIX.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

OmnuchIBaTh YKOJIOTHICCKUE CTpaTe€ruu BUJA0OB

42. JKoJioruyecKasi HUIIA BUIA

(€R))

Ilonsitue 00 3K0MOrHYecKOM HuUllle Buaa. Me-
croobutanue. MHOrOMepHas MOJEIb IKOJI0-
ruueckoit Humu JIx. M. Xatunncona. Pa3zme-
P! 3xosorHYeckoi HulU. [loTeHnuanpHas

U peayn30BaHHAas HUIIIU.

Bun xak cucrema nomnysnsinuil. Apeasnsl BUIOB.
Bunb! 1 ux )KM3HEHHBIE CTpAaTEruu. DKOJIOTU-
YECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPAaUi
JKUBOTHBIX. bronorndeckrie nHBa3uu dyxKe-
POZIHBIX BHIOB.

JeMoncTpauuu

Iloptper: /Ix. M. XaTunHCOH.

Tabuuiel ¥ cxeMbl: «MoJIeNb SKOJIOTHYECKOM
nuum [x. M. Xatunaconay.

OO0opyioBaHue: repOdapun pacTCHHUIN; KOJIICK-
LIUU )KUBOTHBIX.

JlabopaTopHble M MPaKTUYECKHe PAdOTHI
JlabopaTtopHas pabota «llpu-
CIOCOO-JICHUS CEMSTH PACTCHUH K PacCENICHHIO»

PackpeiBaTh comepxaHue TEpPMHHOB

Y TIOHATHH: SKOJIOTHYECKasl HUIIA, BUII, apeal,
WHBa3MsL.

XapakTepu30BaTh MHOTOMEPHYIO MOJIEIb 3KO-
sornyeckort Humm [x. U. Xaruuncona.
[IpuBOAUTH IPUMEPHI FKOJIOTUYECCKUX HHII
Pa3HbIX BUJIOB PACTCHUN U KUBOTHBIX.
BbLBIATE OTIAMYME KOIOTUYECKON HUIIK BUJA
OT €r0 MECTOOOHUTAHUS.

I'paduueckn n300pakaTh MHOTOMEPHYIO MO-
JIeITb SKOJIOTHYECKOM HUIIH IS pa3HBIX BUIIOB.
BrISBAATH IPUUMHBI PA3IMUMi B pa3mMepax
9KOJIOTHYECKOI HUIIH Y pa3HbIX BUIIOB pacTe-
HUH 1 KUBOTHBIX.

AHam31poBaTh NPUUYMHBI U NOCIIECTBUS CMe-
HBI 3KOJIOTHUECKON HUIIN

TEMA 9. 5KOJIOT'UsI COOBIIECTB. SKOJOTHMYECKHUE CUCTEMBI (12 v)




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

43. Coo01ecTBO OPraHu3MoB —
OnoneHo3

19

CoobmecTBa opranu3mMoB. broneHo3 u ero
cTpykTypa. CBSI3H MEXy OpraHH3MaMu

B OHoIIeHO3e.

JleMoHcTpauuu

TaOmuiret u cxemel: «CTpyKTypa OMOLICHO3aY,
«JKocHucTeMa MUPOKOIUCTBEHHOTO JIECay,
«QKocucTeMa XBOMHOTO JIecay

PackpbIBaTh conepxaHue TEpMHHOB

M [IOHSATHI: OHOLIEHO3, OHOTOIL.
XapaxTepu30BaTh OHOIIEHO3 U €T0 CTPYKTYPBI:
BUJIOBYIO, TPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
IlepeuncnatTs ¥ NIPUBOAUTH IPUMEPHI CBA3EH
MeXJly OpraHHu3MaMHU B OHOIIEHO3€

44. Jxocucrema
@)

DKocucTeMa Kak OTKpBITasi CHCTeMa

(A. k. Terncnn). dyHKIMOHATBHBIE OJIOKA
OPraHU3MOB B 9KOCHCTEME: IPOIYLICHTBI, KOH-
CYMEHTBI, peyleHThl. Tpodudeckrue ypoBHH.
Tpoduueckne nenu u cetr. AGHOTHYECKHE
6510k 3K0cucTeM. TTOUBBI U HIIbI

B 9KOcHCcTeMax. KpyroBopoT BEIEeCTB U MTOTOK
9HEPIHHU B IKOCHUCTEME.

JemMoHCcTpanuu

Iloptper: A. JIx. Tencmnu.

Tabawiier ¥ cxeMbl: «DYHKIIHOHATBHBIC TPYTI-
IIbI OPraHU3MOB B 9KocHcTeMe», «kKpyroBopor
BEIIIECTB B 9KOCHCTEMEY,

PackprIBaTh conepixaHue TEPMHHOB

1 TIOHATHH: SKOCHCTEMa, IIPOITYIIEHTHI, KOHCY-
MEHTBI, PELyLIEHTHI, TPO(HUUECKUE YPOBHH,
Tpoduueckue (MUIIEBHIE) IETTH U CETH.
HazbiBaTh CTPYKTYpHBIE KOMIIOHEHTBI 9KOCH-
CTEMBI.

Xapaktepu3oBarh (GYHKIHU U TPUBOUTH HPH-
MepbI OPraHN3MOB B DKOCHCTEME Ha OCHOBE
MMEIOINXCsl 3HAHUH O pacTeHHsX, rpuoax,
0aKTepHsX M KUBOTHBIX.

OmnuchIBaTh KPYroBOPOT BELIECTB M OTOK
9HEPTHH B IKOCHCTEME.

«Uenn nuranus (TacTOUIIHAS, IETPUTHAS )».
O6opyroBanue: repbapun pacTeHHH; KOJIIEK-
[IMM HACEKOMBIX; Yy4ela MTHI] U 3Bepei

OOBACHATH PO OPTaHU3MOB B OHOJIOTHYECKOM
KPYTrOBOPOTE BEILIECTB U [MOTOKE YHEPTHH.
[IpUBOANTE MPUMEPHI OPraHU3MOB, 3aHUMAIO-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

WX pa3HbIe YPOBHU TPOYUUECKUX TIHPAMHULL.
CocTaBIAITH CXEMBI IIEpPEeHOCa BEIIeCTBa

U HEPTHHU B SKOCHUCTEMax (LIEH MUTaHHSA).
CpaBHUBATh NACTOUIIHBIC U ACTPUTHBIC LIETIH
ITUTaHUSA

45. DKoJIorHYecKne
NHPAMHBI
29

OCHOBHBIE TIOKa3aTeNH PKOCUCTeMbl. bromacca
1 TIPOTYKIIHS.

DKOJOTUUECKUE MUPAMHIBI YHCEN, OHOMACcChI
1 SHEprHu.

JeMoncTpauuu

TaOnuirel 1 cxeMpl: «DKOJIOTHYecKas MHpaMHu-
J1a 9rceln», «IKOJIOTHIECKas MIpamMuIa Ono-
Macch, «DKOJIOTHIECcKas MHPaMHIA SHEPTHID)

PackprIBaTh conepixaHue TEPMHHOB

1 TIOHATHI: NPOyKUus, bnomacca, SKoJoruye-
CKasl IMpaMHuAa.

XapaxTepu30BaTh NPaBUIIa IKOJIOTHIECKHX
MIMPaMUJL YUCesl, O0MOMAcChl U SHEPTHU.
OOBACHATH IPHYUHBI PA3THIUI

B NIPOJIYKTUBHOCTH y Pa3HBIX 9KOCHCTEM.
TTpHBOANTE MPUMEPHI IPAKTHYECKOTO MPUMe-
HEHHS IPABUIT SKOJIOTUYECKUX TTHPAMHU]I.
CpaBHMBaTh GHOMaccy U MPOJIYKIHIO SKOCH-
CTeM cylId 1 MUpOBOro OKeaHa

46. U3MeHeHHs COO0IECTB —
CYKIeCCHHT

1)

Junamuxa sxocucmem. Kamacmpogpuueckue
nepecmpotuxu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIEC-
cuu. [IepBUdHBIE N BTOPHYHBIE CYKIIECCHH B UX
MPUYKHBL.

PackpsIBaTh coziepkaHie TEPMUHOB

1 TIOHATHH: CYKIeCCHs, KITMMaKCHOE coo0Ie-
CTBO, CyKIIECCHOHHBIH PsIJI.
XapakTepu30BaTh CyKI[ECCHH: IEPBUYHEIC

Y BTOPUYHBIE, IPUBOJUTH UX

AHTpOIIOreHHBIC BO3JCHCTBUSA HA CYKIIECCUH.

IpUMEpPHI U Ha3bIBaTh IPUYUHBI CMEHbI CO00-




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

KimmakcHoe coobmectBo. briopasnoodpasue
1 TTOJIHOTA KPYTOBOPOTA BELIECTB — OCHOBA

YCTOWYMBOCTH COOOIIECTB.

JleMoHcTpauuu

TaOmuiet u cxemer: «O0OpazoBanue 6oJI0TaY,

«IIepBuuHas cykueccus», «BoccrtanoBiaeHue
J1eca 1oclie mo-xapay

IIECTB.
CpaBHMBaTh BpeMEHHBIE U KOPEHHBIE OHOTeo-
LICHO3bI Ha KOHKPETHBIX IPUMepax CBOEit
MECTHOCTH.

MoennupoBarh pe3yJbTaThl POLECCca CMEHBI
OMOTeOIICHO30B 10| BIUSHUEM aHTPOIIOI¢HHO-
ro dakropa

47. Ilpupoanbie 3KOCUCTEMBI (2

)

IIpupoanbie s5KocUCTEMBL. DKOCUCHEMbL 03ED
u pex. Jxocucmemvl Mopeti U OKeaHo8. IKocu-
cmembl MyHOp, N1ecos, cmenell, NyCMblHb.
JeMoncTpauuu

TaOnuitel ¥ cXeMbI: «IKOCHCTEMA ITUPOKO-
JIUCTBEHHOTO Jiecay, « JKOCUCTEMA XBOHHOTO
neca», «JKOCUCTEMA 03EPay.

O0opyoBanue: akBapuyM Kak MOJIENb IKOCH-
CTEMBI.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
OKcKypcHS «IKCKypCHS B THITHYHBII
ouoreorieHo3 (B 1yOpaBy, O€pe3HsIK, eIbHHK,
Ha CYXOJOJbHBII UM MOMMEHHBIH JyT, 03€po,
60510TO)»

PackpbIBaTh cozepkaHne TEPMHHOB

1 MOHATHI: (PUTOIUIAHKTOH, 300ITaHKTOH,
SIPYCHOCTb.

XapakTepu30BaTh MPUPOTHBIE IKOCUCTEMBI, HX
OCHOBHBIE KOMITOHEHTHI (Ha IIprMepe 03epa,
XBOWHOTO W IIUPOKOJUCTBEHHOTO JIeCa).
OOBSICHATH IPUYKMHBI PA3THYHON GHOMACCHI
MPOIYIIEHTOB U KOHCYMEHTOB B TIPUPOIHBIX
9KOCHCTEMAX.

CocTaBIsATh MACTOHIITHBIEC U IETPUTHBIC IIETTH
MTUTAHUS TPUPOTHBIX IKOCHCTEM.

TIpuBOANTE TIPUMEPHI OPraHU3MOB, BXOISIIIMX
B cocTaB (DUTOIUIAHKTOHA, 300IUTAHKTOHA, OEH-
TOCA.

OO0OCHOBBIBATh POJIb IPYCHOCTHU B HKHU3HH
HA3€MHBIX YKOCHCTEM.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

CpaBHI/IBaTL 61/10Maccy U MPOAYKIUIO BOOAHBIX
1 Ha3€MHBIX 9KOCUCTEM

48. AHTpOnOreHHbIEe IKOCUCTE-
MBI (Arpo3KOCHUCTEMbI)

1w

AHTPOIIOTeHHBIE 3KOCUCTEMBI. ATPO3KOCHCTE-
Ma. ArporeHos. Pazmnaust Mexx 1y aHTpOIIOTreH-
HBIMH M TIPHPOAHBIMU KOCHCTEMaMH.
JemMoHcTpanuu

TaOauiiel ¥ cXeMBI: «ATPOIICHO3Y, «KpyroBo-
POT BEILECTB U IIOTOK PHEPTUH B arpoICHO3Ee).
OO0opyioBaHue: repOoapuu KyIbTyPHBIX

U JUKOPACTYIIUX pacTEeHUil.

JlaGopaTopHble U IpaKTHYECKHE PAGOTHI
DKcKypcHusa «IDKCKypcHs

B arp0IKOCHCTEMY (Ha I10JIe MUK B TEIUTHYHOE
XO3SICTBO)»

PackpbIBaTh CozlepIKaHHE TEPMHUHOB

U TIOHATHI: arpo3KOCUCTEMa, arpoIeHO3, MO-
HOKYJIBTYpA.

XapaxTepu30BaTh OCHOBHBIE KOMIIOHEHTEI
arpo3KOCUCTEMBI.

[IpuBOANTE IPUMEPHI arPO3KOCUCTEM.
CocTaBiIATh 1IN TUTaHUSA arpoLCHO3a.
OO00CHOBBIBATH MPHYUHBI HU3KOW yCTOHYHBO-
CTH arpO3KOCHCTEM.

CpaBHHBaTh arpoO’KOCUCTEMBI U PHPOJTHBIC
9KOCHUCTEMBI.

XapakTepu30BaTh POJIb YEIOBEKa

B COXPaHEHHH yCTOHYMBOCTH arpoIKOCHCTEM

49. YpoodkocucTeMbl.
IKOMOHHUTOPHHT
(KR

Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI
yp6oakocucrem. ['oposnckas ¢opa u hayHa.
CunaHTponM3anus ropojckoi ¢aynsl. bromo-
THYECKOe U XO3HCTBEHHOE 3HAYEHHE arpOdKO-
CHCTEM U yPOO-IKOCHCTEM.

3aKOHOMEPHOCTH (GOPMUPOBAHUSI OCHOBHBIX
B3aMMOJICHCTBUN OpPraHU3MOB

B 9KOcUCTeMax. Poib kackaonozo sghghexma

PackpsIBaTh comepixaHie TEPMIHOB

1 TIOHATHI: ypOOIKOCHCTEMA, CHHAHTPOIIN3a-
IsL, TOpPOJICKast (iropa, ropojackast (ayHa,
SKOMOHHTOPHHT.

XapakTepr30BaTh OCHOBHBIE KOMITOHEHTBI
ypOosKOCHCTEM.

OnuchIBaTh OMOJIOTHYECKOE U XO3IHCTBEHHOE
3Ha4YeHHe ypOOIKOCUCTEM.




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

U 8UO08-30UPUKAMOPOE (KITHOUEBbIX 81L0B)
6 (hyHKyuoHUposa-

IIpuBOAUTE TIPUMEPHI U OIIEHHUBATH COCTOSIHHE
ypOO3IKOCHCTEM CBOEH MECTHOCTH.

Huu sxocucmem. IlepeHoc sHepruu

1 BEIIECTB MEXKIY CMEKHBIMH SKOCHCTEMa-
MH. Y CTOMUHUBOCTH OPraHU3MOB,IONMYJISALUN U
9KOCHCTEM B YCIOBUSIX €CTECTBEHHBIX

U aHTPOTIOT'C€HHBIX BO3AECHCTBUM.
Mexanuzmul 6030eticmeus 3a2psA3HeHUN Pa3-
HbIX MUN08 Ha CYOOP2AHUIMEHHOM, OP2AHU3-
MEHHOM, NONYAAYUOHHOM U IKOCUCHEMHOM
VPOBHAX; OCHOBbI IKOIO2ULECKO20 HOPMUPO-
8aHUs AHMPONO2eHNH020 8o30elicmaus. Me-
TOJIOJIOTHSI MOHUTOPHHTA €CTECTBEHHBIX

U QHTPOIIOTEHHBIX SKOCHCTEM.
JemMoHCcTpanuu

TaOmuupt u cxemer: «[Ipumepst yp-
00-9KOCHCTEM.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

1. MIpaktuueckas pabora «/3ydeHue
1 OTHCaHue ypOOIKOCHCTEMBD».

2. JJabopatopHas pabora «/3yueHue
pa3H006pa31/I$[ MCJIKHMX ITOYBCHHBIX YJICHUCTO-
HOTHX B Pa3HBIX 3KOCUCTEMAX)

BoLBIATE 0COOEHHOCTH TOPOJCKOH (PIIOpbI
U payHbL.

CpaBHUBaTh ypOOIKOCHUCTEMBI M IPHPOIHEIC
9KOCHCTEMBI




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

TEMA 10. BUOCDEPA — I'VIOBAJIBHASL DKOCUCTEMA (6 1)

50. Buocgepa. CTpykTypa
U cocTaB 6uochepnl
(eR))

Buocdepa — obmernanerapHas 060m09ka
3emuy, T1e CyLIECTBYET WM CYIIECTBOBANIA
*Ku3Hb. Pa3BuTHe mpencrasieHuii o Ouochepe
B Tpyzaax 3. 3rocca. Yuenue B. 1. Bepnan-
ckoro o 6uochepe. Obmactu duochepst u eé
cocraB. JKuBoe BemecTBo 6rocdepsl 1 ero
GyHKIMN.

JeMoncTpauuu

Hoptperer: B. Y. Bepranckwmit, 3. 3rocc.
TaOmuier u cxempl: «I"eocdepsr 3eminy,
«DyHKIUH KMBOTO BEIIECTBAY

PackpbiBaTh coiepiKaHie TEPMUHOB

U TIOHATHUH: OHocdepa, )KUBOE BEIIECTBO, KOC-
HOE BEIIECTBO, OMOKOCHOE BEIIECTBO, OMOIeH-
HOE BEIIECTBO.

[TpuBoANTH GOPMYITUPOBKH OCHOBHBIX I1OJIO-
xeHull yuenus B. 1. Bepnaackoro

o 6uocdepe.

XapakTepu3oBath 00aacT 6nocdepsl 1 ux
COCTaB, Ha3bIBaTh 0OJIACTH PACIIPOCTPAHEHHUS
JKBOTO BELIECTBA B 000JI0YKAX 3eMIH

1 BBISIBJISATH [IPUYUHBI €0 Pa3INYHOTO pacipe-
JIeTICHMSI.

[Nepeuncna T GyHKIUH )KUBOTO BELECTBA
o6uocheps! (ra3oBast, OKUCIUTEIBHO-
BOCCTAQHOBHTEJIbHAsI, KOHIIEHTPAILIMOHHAs!, OHO-
XUMHYECKas).

IIpuBOANTE TIPUMEPHI TPE0OPA3yIOLIEro BO3-
JIeHCTBUsI )KUBOTO BEIlleCTBa Ha Ouochepy.
AHaNMM3UPOBATh U OLCHUBATH OHOJIOTUYECKYIO
UH(OPMAIIUIO O TI0OATBHBIX IKOJIOTHYECKUX
npobnemax 6uochepsl, IONTyJaeMyro U3 pas-
HBIX UCTOYHUKOB.

OuenuBatb Bkiaa B. Y. Bepuaackoro, 3. 31oc-
ca B co3laHue yueHus o 6uocdepe




Tembl ypokoB
U KOJIM4eCcTBO YacoB

OcHOBHOe coiep:kaHHe

I[InanupyemMble BUABI yueOHOit
JAeSITeTbHOCTH 00y4aloIuXcst

51. 3aK0HOMEpPHOCTH CyLIeCTBO-
Banus 6uocdepnl. Kpyrosoporsi
BelllecTB

(eR))

3aKOHOMEPHOCTH CYILECTBOBAHUs GHOCGHEpHI.
Ocob6enHocTr 6rocheps! Kak rI00anbHOM
9KOCHUCTEMBI. JIMHAMUYECKOE PABHOBECHE

B 6uocdepe.

PackpsIBath copepikaHue TEPMUHOB M IIOHSATHIA:
riofarbHast SKOCHCTeMa, THMHAMHYIECKOe paBHO-
BecHUe, KPyrOBOPOTEHI BEILECTB, OMOTeOXUMUUE-
CKHE IUKIIBL.

KpyroBopoTs! BemecTs 1 OMOre0XUMHYECKHE
UKIEL (yriaepoja, a3ota). PUTMHYHOCTE 5B-
JeHui B 6uocdepe.

JemMoHcTpanuu

TaOmuier u cxemel: «I"eocdeprr 3eminy,
«DyHKIMM KHUBOTO BeliecTBay, «Kpyropopor
a3oTa B pupoje», «Kpyrosopot yriaepona

B IIpupoae», «KpyroBopoT kuciopoga

B IIpHpoie», «KpyroBopoT BoJbI B IPHPOAEH

XapakTepu3oBaTh 0COOEHHOCTH OHOCheph! Kak
rI100aNbHOI AKOCHCTEMBL.

Omnpenensath GyHKIU0O OHOChephI

B ofecrieueHnH GHOreHHOT0 KPyroBOpoTa Be-
IIECTB Ha IIAHeTe.

XapakTepu30BaTh OCHOBHBIE KPYTOBOPOTHI:
BO/IbI, YIIIepo/ia, a30Ta.

CpaBHHBATh 0COOEHHOCTH KPYrOBOpOTA pa3-
JIMYHBIX BEIIECTB.

OtueHNBaTh 3HAYCHHE KPYrOBOPOTA BEIIECTB
IUTsL CYLIIECTBOBAHHS KU3HH Ha 3emIIe.
OGBACHSTH POJIb OPraHU3MOB

B OHOJIOTHYECKOM KPYTOBOPOTE BEIIECTB.
BBISBIATH ANHAMHYECKOE PaBHOBECHE OHO-
chepsl.

ITpHBOANTE IPUMEPHI PUTMUYHOCTH SBICHHIT
B Ouochepe

52. 3onanbHOCTH OHOCPeEpPHI.
OcHOBHBIE O0HOMBI CYIIH.
YcroitunpocTh 0uochepnt

3onansHOCTh Ouochepsl. [Tonsarue o Ouome.
OCHOBHbIE OHOMBI CYIIIU: TYH/pa, XBOIHBIE
nieca, CMEIIaHHBIe U IIHPOKONHCTBEHHBIE

PackpbIBaTh co/iep)kaHue TEPMHUHOB
Y TIOHATHH: OMOMBI, TYH/pA, XBOWHBIE Jieca,
CMelIaHHbIe Jieca, IIMPOKOIUCTBEHHBIE JIeca,
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Jieca, CTEIH, CaBaHHbI, IyCTBIHU, TPOIIHYE-
CKHe Jieca, Bblcokoropss. Kiumar, pacru-
TEJNbHBIA U KUBOTHBIH MUP OHOMOB CYIIIH.

CTEIY, CaBaHHBI, ITyCTHIHY, TPONIUYECKUE JIeca,
BBICOKOrOpb. IToka3piBaTh Ha KapTe
1 XapaKTepH30BaTh OCHOBHBIE OMOMBI CYIIIN.

Crpykrypa v GyHKIUS KUBBIX CHCTEM, OI[CHKA
HX PECypCHOTO MOTeHIHaNa u 6nochepHbIX
GbyHKUMI.

JemMoHcTpanuu

Ta0umumer v cxemer: «OCHOBHEIE GHOMEI CY-
mmy, «Kmumarnaeckne nosica 3emmm», «TyHa-
pa», «Taiiray, «Cmemannsii necy, «LLupoko-
JHCTBEHHBIN JIecy, «Crenby, «CaBanHay, «I1y-
CThIHY, «Tponnueckuii necy.

O0opyioBaHue: repOapur pacCTCHUI pa3HbIX
OMOMOB; KOJUIEKLIU YXUBOTHBIX

CpaBHUBaTh 0OCOOCHHOCTH KJIMMAaTa, 0B,
PaCTHUTEIBHOTO U JKHBOTHOT'O MHPA PA3HBIX
OGUOMOB cymIH 3eMiu.

BBLIBIIATH MPUYHMHBI 30HATEHOCTH B Ouochepe

TEMA 11. YEJIOBEK U OKPYXXAIOLIASA CPEJIA (6 4)

53. Bo3aeiicTBHe YejioBeKa Ha

ounocepy
(eR))

OKonoruuecKkue KpU3NCHl M UX MPUINHEL Bo3-
JieliCTBHE YesloBeKa Ha Ouocdepy. 3arps3HeHne
BO3AyLIHOM cpeabl. OxpaHa Bo3ayxa. 3arpss-
HeHue BoHOHU cpenbl. OXpaHa BOJHBIX pecyp-
coB. Pa3pymenue noussl. OxpaHa MO4YBEHHBIX
pecypcoB. I3MeHeHue knumara.
JleMoncTpauuu

PackpbIBaTh Co/lepIKaHNE TEPMHHOB

U MOHATHIL: aTMOc(epa, BeliecTa-
3arpsI3HATENHN, NAPHUKOBBII AP PEKT, «030HO-
Bast AbIPay», KKUCIOTHBIE HOXKAN», rHApocdepa,
9BTpOdHKaIMs BOJTOEMOB, I0OYBA, 3PO3Us [I0YB,
HECTULHIBI, SKOJIOTHIECKUH KPH3HC.
AHaIM3MPOBATh AHTPOIIOTEHHBIE (HaKTOPBI
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TaOumuner v cxeMer: «3arps3HeHHe aTMOCche-
PBI», «3arpsisHeHHe ruapocheps», «3arps3He-
HUE NOYBB, «IlapHUKOBEI 3 DerT»

BO3JIeHCTBHS Ha OHocdepy (poib dyeroBeKa

B IIPHPOJie) Ha Pa3HbIX ITAIAX PA3BUTHUS YelO0-
BEYECKOTr0 00IIeCTBa.

XapakTepu30BaTh TII00AIBHBIC SKOJIOTHYECKUE
poOJIEMBI; OCHOBHBIE HCTOYHUKHU aTMochep-
HBIX 3arpsA3HEHHMIT; SKOJIOTHYECKUe IPoOIIeMBl,
CBsI3aHHBIC

C YBEIMUEHHEM TPAHCIIOPTa B KPYIHBIX TOPO-
J1ax; 9BTPOQPHUKALIUIO BOJTOEMOB; MOCIEACTBHUSL
3arps3HEHHS BOJ XMMUYECKIMH BEIIECTBAMI;
BO3JIEIICTBHE YEJIOBEKA HA MOYBEHHBII TOKPOB.
ApryMeHTHpOBaTh 3HAYECHHE SKOJTOTH-YECKHX
3HaHU B pEIICHUH BOMPOCa O MOAIeP KaHIH
ycTOW4MBOCTH OHocheps!

54. AuTponoreHHoe Bo3AeiicTBHe
HA PacTUTEIbHBIN U JKUBOTHBIH

Mup. OxpaHa npupoabl

2w

AHTpOTIOTEeHHOE BO3JICHCTBIE Ha PACTHTEIBHBII
1 XKHUBOTHBIM MUp. OXpaHa pacTUTENHHOTO

1 XKHUBOTHOTO MUPa. OCHOBHBIE TIPHHIIUIIBI
oxpanbl ipupopl. Kpacusie kauru. Oco6o
oxpansaemble npupoaHsie Tepputopun (OOIIT).
borannueckue caapl ¥ 30070THYECKUE TTAPKH.
JeMoHcTpanuu

Tabmymer u cxemser: «Oco60 oxpaHseMble IpH-
POIHBIE TEPPUTOPHID).

O6opyropanue: hororpaduu oXpaHsIeMbIX

PackpriBath conepxanue TEPMHUHOB M IOHSTHIA:
COKpalIeHne OMopa3HO00pasHsi, OXpaHa MPHPO-
b1, 0C000 OXpaHsIeMbIE IPHPOIHBIE TEPPUTOPHHI
(OOIIT), boTaHrueckuii caf, 30070rMUECKUIA
HapK.

XapakTepu30BaTh MJIAHETAPHYIO POJIb pPacTe-
HUH U KUBOTHBIX.

[TprBoANTH TPEMEPHI IPSIMOTO U KOCBEHHOTO
BO3/ICHCTBHS YeTOBEKA HA PACTHTEIBHBII

U KUBOTHBIN MHUP.
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pactenuii 1 xUBOTHBIX KpacHoii kHuru PO,
KpacHoii kHUTH pernoHa

XapakTepu3oBaTh NPUHIMIEI «BceMupHOI
CTpATETHU OXPaHbI IPUPOIBI».

Iepeuncnats ocobennoctu pazauaabix OOIIT.
Ipusoxuts npumepst OOIIT, pacronokeHHBIX
B CBOEH MECTHOCTH.

Jloka3bIBaTh Ha IpHMepax OMacHOCTh COKpa-
IIeHUsI OMOJIOTHUECKOTO pa3Ho-00pa3us 3eMin.

[IpuBoaUTH IPUMEPHI PEAKUX

¥ MaJIOUHCIICHHBIX BHOB PACTEHUI

M )KHBOTHBIX CBOEH MECTHOCTH, 3aHECEHHBIX

B KpacHble kauru pernonon u KpacHyio kHUTY
PO

55. PauuonanbHoe Npupoao-
NMOJIb30BAHME M YCTONHYMBOE

pa3zBuTHE
2w

OCHOBHBIE IPUHIIUITBI YCTOUYIUBOTO PA3BUTHS
YeJI0BeYeCTBa U MPHUPO/IbL. ParimoHanbpHOe mpu-
POIOIOIB30BAHUE M COXPAaHEHHE OHOIOTHYe-
CKOT0 pa3Ho-00pazus 3emin. OOmmue 3aK0HO-
MEPHOCTH TTI00ATBHBIX SKOJOTHUSCKUX KPU3H-
coB. OcOOEHHOCTH COBPEMEHHOT'0 KpH3uca

" ero BepOﬂTHbIe IIOCIICACTBUAA.

Pa3BI/ITl/Ie METOA0B MOHI/ITOpPIHFa passl/m/m
OTACHBIX TEXHOTEHHBIX mporieccoB. Cucmem-
Hble UCCTe008AHUs nepexood

K pecypcocbepezaroueil

U KOHKYPEHMOCNOCOOHOTL dHepeemuxKe.

PackpeiBaTh comepxanne TEpMHHOB

Y TIOHATHH: paioOHAIFHOE IPHPOIOTIOIb30Ba-
HHUE, yCTOHYNBOE pa3BUTHE, IPHPOIHBIE PeCyp-
CBI, DKOJIOTHYECKUN CITEI.

XapaxkTepru3oBaTh OCHOBHBIC IPUHIUIIBI
YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA

U IIPUPOJEBI.

Ol'lI/lelBaTl) HEUCUCPIIAEMBIC U UCUCPITIACMBIC
TIPUPOHBIE PECYPCHI, TOTIEPKUBAsT OTHOCH-
TEJILHOCTh HEMCYEPIIaeMOCTH IPUPOTHBIX pe-
CYPCOB; XapaKTEePHU30BaTh IMPOILIECCH UX BO3-
HUKHOBEHHS U YCIIO-
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Buonormueckoe pasHooOpasue U OHOPECypChI.

Hayuonanvhvie un@opmayuonnvle cucmemsi,
obecneyusarowue 0oCmyn K uHghopmayuy no
COCMOSAHUIO OMOETILHBIX BUAO8 U IKOCUCEM.
OcHosbl SKopeaburumayuu SKocucmem

u cnoco606 HopbOLL ¢ OUONOBPENCOCHUAMU.
PexoncmpyKkyus MOPCKUX u HA3EMHBIX IKOCU-
cmem.

JemMoHcTpanuu

TaOmuirel u cxempl: «Mojenu ynpasisieMoro
MHpay

BUS CpeJIbl, IPUBOASIINE K MX (POPMUPOBAHUIO.
PackpsIBaTh po0IeMbl pallMOHAIBHOTO MPH-
POJOMOIB30BAHUS U HAXOIUTH IMyTH UX pellie-
HUS
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