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TlosicHUTEILHAS 3aIIMCKA

XapakTepucTHKA NPOrpaMMbl

PaGouas mporpamma cocrtaBieHa Ha ocHoBe DeaepanbHoro ['ocyaapcTBEHHOro CTaHIapTa,
[TpumepHoOii TporpamMMBbl cpeHero (IOJIHOTO) 0011ero oopasoBanust (MPOoGUILHBIN YPOBEHB) 1O
ouonorun, A 10 kmaccoB (mpodribHBIN ypoBeHB) aBTOpHI B. b. 3axapos, C. I'. MamonTos, H.
N. Conmn, E. T. 3axapoBa «buonorus: OOmas Owuonorms. 10 xmacc» (Y4eOHHMK st
001eo0pazoBaTeNbHBIX YupexkaeHuii), Mocka «Jlpoda» 2013r.

CornacHo neiicTByromeMy 6a3ucaoMmy yaeonomy miany MBOY CIHI Ne 69, paboyast mporpamma
1o Ouosoruu (MPOQMIBHBIN YPOBEHB) MpeycMaTpUBacT 3 yaca B Heemro, 102 4acoB B rofI.

N3y4yenune npeamera «buosorus» B 10 kiacce (mpopuiibHbI YPOBEHb) HANIPABJIEHO HA
JAOCTUKEHHE CJIeIYIOIINX 1esei:

[ ocBOeHMe 3HAHUI 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSX, UACSIX M MPUHLUIAX, SBIISIOLUINXCS
COCTaBHOM YaCTbI0 COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA;

0 MeToJax OHOJIOTMYECKUX HayK (IIMTOJIOTUH, TCHETUKH, CEJCKIMH, OHOTEXHOJIOTHH,
9KOJIOTHH); CTPOSHHUH, MHOTooOpa3MM W OCOOCHHOCTSIX OuocucTeM (KJIETKa, OpraHu3M,
HOMYJISIIUS, BHJ, OWOTeoneHo3, Ouocdepa); BBLIAOMIMXCS OHOIOTMYCCKHX OTKPBITHAX H
COBPEMEHHBIX MCCJICIOBAHUSAX B OMOJIOTHUYECKON HAyKe;

(] oBJiaJieHHMe YMEHHMSIMM XapaKTepHU30BaTh COBPEMEHHBIE HAYYHBIE€ OTKPBITHS B 00JIacTH
OMOJIOTHH; YCTaHABIMBATh CBA3b MEXKIY pPa3BUTHEM OWOJIOTHU M COLMAIBHO-3TUYECKUMH,
HKOJIOTMYECKUMHU TpoOJeMaMH 4YeJIOBEYECTBA; CAMOCTOSITENbHO MPOBOJUTH OHUOJIOIMYECKUE
uccieioBaHus  (HAONIOZCHNWE, W3MEpPEHHe, SKCIIEPUMEHT, MOJACIHPOBAHUE) M TPAMOTHO
0hOpMIIATh TIONYYCHHBIE PE3YNIbTAaThl; AHAJIU3UPOBATH U HCIOJIB30BaTh OHUOJIOTHYECKYIO
nH(OpMaIIKIO; MOIB30BATHCSI OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

[] pa3BUTHE MO3HABATEJbHBIX HHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
nopolecce  M3y4eHuss  MpoOJieM  COBpPEMEHHOM  OMOJOrMYecKoi  HayKH; IpPOBEAEHUS
HKCIEPUMEHTAIbHBIX HCCIEI0BAaHUM, pemeHuss OWOJOTMYECKUX 3a/ad, MOJEIUPOBAaHUS
OMOJIOTNYECKUX 00BEKTOB U MPOLIECCOB;

[} BocnuTaHue yOexAEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOMEPHOCTEHN >KMBOW MPUPOJIBI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMI0OEHHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

] mcnoJib30BaHNe NPHOOPETEHHBIX 3HAHNN M YMEHHUIi B OBCeIHEBHOI *KU3HM IS OLICHKH
NOCJEICTBUM CBOEH JEATENIbHOCTU 10 OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
3/10pOBbIO; BBIPAOOTKH HABBIKOB SKOJIOTMYECKOH KyJIbTYpbl; 0OOCHOBAaHUS U COONIIONEHUS Mep
npodmiaktuky 3adoneanuii 1 BUY-undexmu.

O01Ias XapPAKTEPUCTHKA YIEOHOI0 MpeaMeTa




Kypc 6uonorum Ha cTyneHu cpeHero (MmoaHoro) oomero oopa3oBanus Ha MPOGUILHOM YPOBHE
HarpasieH Ha (JOPMUPOBAHHE y y4YaIIUXCs LEJIOCTHOM CUCTEMbI 3HAHUH O JKUBOM MpHpoJE, ee
CHUCTEMHOW OpraHM3allid U HBOJIOIHH, MO3TOMY MPOrpaMMa BKIIIOYAET CBEACHUS 00 00mumx
OMOJOTMYECKUX 3aKOHOMEPHOCTSIX, MPOSABIISIOIIMXCS Ha PA3HBIX YPOBHSX OpPraHU3alMM >KUBOUN
IPUPOJIBI.

Jns ¢dopmMupoBaHUs COBPEMEHHOW €CTECTBEHHO- HAy4YHOM KAapTHUHBI MHpa MpH HU3Y4YEHUU
Oouonorun B Tpade «DIEeMEHThl coAep)KaHHs» padouell mporpaMMbl BBIJECIEHBI CIEAYIOLIUE
MH(OPMaLIMOHHBIEC €UHUIIBI (KOMIIOHEHTHI 3HaHUMN): TEPMUHBI, (AKThI, MPOIECCHl U OOBEKTHI,
3aKOHOMEPHOCTH, 3aKOHBI.

Jns kypca OHOJIOTHH OCOOCHHO Ba)KHBI MEXKIIPEIMETHBIE CBSI3U C KypcaMu (DM3UKU, XUMHUU U
reorpaguu, MOCKOJIbKY B OCHOBE MHOTUX OMOJIOTHUECKUX MPOIECCOB U SIBICHUH JIexaT (pusuko-
XUMHUYECKHE MIPOIIECCHI U SIBICHUS.

TpebGoBanusi Ha mnpoQUILHOM YpOBHE HAamNpaBlIeHbl Ha peaJU3alUI0 JesTebHOCTHOTO,
MPAKTUKO-OPUEHTUPOBAHHOTO M JIMYHOCTHO OPHEHTHPOBAHHOTO MOJIXOJOB: OBJaJICHUE
coJlep’KaHuEeM, 3HAUYMMBIM JUJIsl TPOJIOJDKEHUS 00pa3oBaHus B cdepe OMOJOTHYECKON HayKu;
OCBOGHHE YYAIlUMHUCSA UWHTEIJICKTYyaJbHOW U TMPAKTUYECKOW JEeATENbHOCTH;, OBJaJICHUE
OMOJOTUYECKHUMH METO/IaMHU UCCIICIOBAHMUS.

[Tpuopureramu ans yuyeOHoro npeamera «buosorus» Ha CTYIEHU CPEAHEro (IIOJIHOT0) OOIIEero
o0pa3oBaHusl Ha NPOQWIBHOM YpPOBHE SBIIIOTCS: CpPaBHEHHE OOBEKTOB, aHAIM3, OICHKA,
peleHue 3aaad, CaMOCTOSITEIbHBIN MMOMCK HH()OPMAIIHH.

Jns npuoOpeTeHHs MPaKTUYECKHX HABBIKOB K TOBBIINICHUS YpPOBHS 3HAaHUH B pabouyro
pOrpaMMy BKJIFOUYEHBI JIA0OpATOPHBIC U MIPaKTHUECKHUE paboThl, IpeaycMoTpeHHble [IpumepHoit
nporpammoii. Ilpu BbeimonHeHUU Ja00paTOpHON PAOOTHI M3Y4arOTCS JKUBBIE OMOIIOTUYECKHE
00BEKTHI, MUKpOIpENnaparTsl, repOapuu, KOJIEKIIUH.

Cucrema ypokoB, IpeJcTaBi€HHass B pabodeil mporpaMme, OpMEHTHUPOBAaHAa HE CTOJIBKO Ha
nepefayy «rOTOBBIX  3HAaHUN», CKOJBKO Ha (OpMHpOBaHME aKTUBHOM  JIMYHOCTH,
MOTUBUPOBAaHHOW K €aMOOOpa30BaHMIO, OONajarolmel  JOCTaTOYHBIMU  HaBBIKAMH U
NICUXOJIOTMYECKUMH YCTAHOBKAMM K CAaMOCTOSITEIbHOMY TIOMCKY, OTOOpYy, aHaimu3y u
MCIIOJIb30BaHUI0 MH(popManuu. [ TeKylero TeMaTuyecKoro KOHTPOJI M OLIEHKH 3HaHWM B
CUCTEME YPOKOB IIPETYyCMOTPEHBI YPOKH-3a4€ThI.

Kypc 3aBepmiaroT ypoku, MO3BOJSIOIIKME OOOOLIMTH M CHCTEMAaTU3MPOBATh 3HAHUS, a TaKXKe
OPUMEHHUTh YMEHUS, TPHOOPETEHHBIE IPU U3yYEHUN OUOJIOTHH.

®opMbl OPpraHu3anuy y4eOHOro npouecca.



[Tpu opranu3zanuu y4eOHOro Impolecca UCIOIb3YeTCs CIEAYIONas CUcCmeMa YPOKO8:

-Ypok — neKuusA-u3aaraeTcsl 3Ha4uTebHas 4acTh TEOPETUUECKOI0 MaTepraia U3y4aeMoi TEMBI.
-KoMOuHMpOBaHHBIN YPOK - MIpeoaraeT BHIIOIHEHNE paboT U 33AaHNI pa3HOTO BUJA.

-YPOK — HUrpa - Ha OCHOBEC HrpOBOﬁ ACATCIIBHOCTH YYalqUECA ITO3HAIOT HOBOEC, 3aKPEIIISAIOT
H3Yy4YCHHOC, OTpa6aTBIBaIOT Ppa3InYHEBIC yLIe6HBIC HaBBIKU.

-YpoK — TecT - TeCTUPOBAHUE MPOBOJUTCS C LEIbI0 JUATHOCTUKHA MPOOEIIOB 3HAHUM, KOHTPOJIS
YpOBHS O0YYEHHOCTH Y4YalIUXCs, TPEHUPOBKU TEXHUKE TECTHPOBAHHUS.

-YPOK — CaMOCTOATCIIbHAsA pa60Ta - [IpeajararoTcCs pasHbi€ BUAblI CAMOCTOATCIbHBIX pa60T.

-Ypok — KOHTpOJbHAs paboTa - ypPOK MPOBEPKHU, OIICHKH M KOPPEKTUPOBKH 3HaHM. [IpoBoUTCS
C LEJIbI0 KOHTPOJIS 3HAHUW YYalIuXCs 110 IPOMJAECHHON TEME.

-Ypok — naboparopHasi paboTa - IPOBOJUTCS C LIEJbI0 KOMIIJIEKCHOTO IPUMEHEHUSI 3HAHUM.
-YpoK- 3KCKypCHsi- 3HAKOMCTBO C MHOT000pa3ueM KUBOTHOTO MUPA,

-BBIIIOJIHEHUE  MCCIEAOBATENbCKUX paboOT- € LEeNbl0  aKTUBU3ALMKU  I1O3HABATEJIbHOM
JESTEIbBHOCTH. -pEelICeHHE TeHETMYECKUX M DKOJOTMYECKHX 3ajjad, CaMOCTOSTENbHBINA IOMCK
uH(popMauu

[} ®opMbl opranu3anuu o0ydeHus: UHAUBHUIyallbHas, TapHas, TPYIIIOBasl.
[J Metoasl 00yueHus:
-Ilo ncTOYHMKY 3HAHUI: CTTOBECHBIC, HATJISIIHBIC, TPAKTUYECKUE;

-ITo YPOBHIO MO3HaBaTEIILHOMN AKTHUBHOCTH: HpO6J’ICMHLII71, Ila.CTI/I‘lHO'l'IOI/ICKOB]bII‘/'I,
O6’L$ICHI/ITCJ'II>HO'I/IJ'IJ'IIOCTP aTHBHBIﬁ;

-Ilo npuHUMOY pacuJC€HEHUS WM COCIWHEHUS 3HAHW: AHAIIMTHYECKUN, CUHTETUYECKUU,
CPaBHUTEIBHBIN, 00001IA0NTHH, KJIaCCU(UKALIMOHHBIM.

[1 TexHonoruu o0y4eHUs: UHANBUIYAIbHO-OPUEHTHPOBaHHAas, pa3HoypoBHeBas, IKT.

Coaepskanue nporpaMmbl

Pazgen 1 Beenenue B 0uosioruio (5 4acos)
Tema 1.1 IIpeamer u 3aga4u 001eil OMOJIOTHH.

YpoBHH opraHu3zanuu *KuBoii Matepuu (2 yaca). buosnorus kak Hayka; mpeaMeT U METOMbI

u3ydeHuss B Owomorun. OOmias Ouonoruss — ydyeOHas JUCHMIUIMHA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  BO3HMKHOBEHHWS, Pa3BUTHs M  TOJJEPKAaHUS JKU3HU Ha  3eMmIe.
OO61mebnonornyeckue 3aKOHOMEPHOCTH — OCHOBA PallMOHAJIBHOTO MPUPOJOTNOIb30BaHMS,

COXpaHEHHUs OKPYXKAIoMel Cpeibl, HHTCHCU(UKAIINN CEThCKOX035IHCTBEHHOTO TTPOU3BOACTBA U
COXpaHEHHUs 3/I0pOBbs 4esnoBeKka. CBs3b OMOJOTWYECKMX MUCIHMIUIMH C JIPYTUMHU HayKamMHu
(xummuei, ¢pusukoii, reorpadueii, acrpoHomueii). Pons O6uonorun B GOpMHUPOBAHUM HAYUHBIX
npencTaBieHuii o0 Mupe. JKu3HB Kak (hopMa CyIIeCTBOBAHUS MAaTepUU; OMPEEICHUE MOHSATHS
<GKU3HBY». YPOBHU OpPraHU3alMM KUBOW MATEPUHU U MPUHIUIIBI UX BBIIEIEHUS; MOJIEKYJISPHBIH,
CYOKJIETOYHBIN, KIIETOUHBIN, TKAHEBBIA U OpTraHHBIN, OPraHU3MEHHBIN, TOMYISAIIMOHHO-BUIOBOM,
OMOLIEHOTHYECKUN U OUOCHEPHBII YPOBHU OpraHU3AIH KUBOTO.



[0 HdeMoHcTpamusi TaOmui (CXeM), OTPaKaIIMX YyPOBHU OpPraHU3AlMH KUBOTO, CXEM,
OTpaKaIOIIUX CBSI3b OMOJIOTUH C JPYTUMH HAayKaMH; IMOPTPETOB YUYEHBIX — OHMOJIOTOB; METOJOB
MO3HAHUS )KUBOU MPUPOIbI, OMOJIOTHUECKUX CHUCTEM.

Tema 1.2 OcHOBHBIE CBOCTBA :KUBOr0. MHOrooopasue :kuBoro mupa (3 yaca).

EauHCTBO XMMHMYECKOTO COCTaBa >KMBOM MaT€pUU; OCHOBHBIE I'PYIMIbl XUMUYECKUX JIEMEHTOB
U MOJIeKyJ, oOpa3yromiue KHBoe BeliecTBO Ouocdepnl. Kierounoe crpoeHune OpraHuzMoB,
Hacesomux 3emito. OOMeH BemiecTB (METa0OJMM3M) M CaMOPETYJSIUS B OHOJOTHUYECKHX
CUCTEMax; IOHATHE O TOMeocTa3e Kak 00 00s3aTeJIbHOM YCIIOBHUHU CYIIECTBOBAHUM KUBBIX
cucreM. CaMOBOCIIpOM3BE/ICHHE; HACIEJACTBEHHOCTh W  HM3MEHUYMBOCTH KaK  OCHOBA
CYIIIECTBOBAHMS )KUBOW MAaTEpPUU, UX NPOSBICHUS HAa PA3IMUHBIX YPOBHSIX OpPraHU3aIlUU )KHBOTO.
Poct u pazButme. Pazapaxumocts; GopMbl U30MpaTEIHHON PEAKIMU OPraHU3MOB HAa BHEIIIHUE
BO3JCHCTBUS  (PEQIICKCHI, TAKCUCHI, TPOMHU3MBI, HACTHH). PUTMHYHOCTH IPOIIECCOB
KU3BHEJCATCIIbHOCTH, OMOJIOTUYECKUE PUTMBI M WX aJalTUBHOE 3HaYeHue. JMCKpeTHOCTH
JKUBOTO BEIICCTBA M B3aMMOOTHOIIICHHE YaCTH U IEJIOro B OMOCHUCTEMaX. DHEPro3aBUCHMOCTh
JKUBBIX OPraHU3MOB; ()OPMBI MMOTpeOIeHNs dHepruu. llapcTBa KMBOW TIPHUPOJIBI; €CTECTBEHHAS
KJIAaCCU(PUKAIIUS KUBBIX OPTaHU3MOB

[0 JemoHcTpanus. CxeMbl, OTpakarolMe CTPYKTYpY LApCTB *KUBOW MPUPOIbI, MHOrooOpasue
KHUBBIX OpraHn3MoB. Cxembl M TaOJIMIbI, XapaKTEpU3YIOIUE CTPOCHHE U PaclpOCTpPaHEHHE B
O6uocdepe pacteHuil, KUBOTHBIX, TPHOOB U MUKpOoOpranu3zmMoB. OCHOBHBIE NMOHATHA. buosorus.
XKuznp. OCHOBHBIE OTJIMYMS HUBBIX OPIaHU3MOB OT OOBEKTOB HEXHMBOW MPHUPOJBL. YPOBHU
OpraHu3any >KMBOH Martepuu. MHoroodpasue >XUBOTO MMpa; LAPCTBA KHUBOW IMPHPOJIBL,
€CTEeCTBEHHAs CUCTEMa KJlacCU(MKALMKU >)KUBBIX OpraHn3MoB. Heopranuueckue u opraHudeckue
MOJICKYJIBI WM BCHICCTBA; KIJICTKA, TKaHb, OpPraH, CUCTEMbl OpPIraHOB. ITonsarne o OEeJI0CTHOM
opranusme. [lomymsus u Buza. buoreonenos. buocdepa.

Ymenusi. OOBSICHATH OCHOBHBIE CBOMCTBA JKHMBBIX OpPraHM3MOB, B TOM YHCJIE€ 3Tallbl
MeTaboM3Ma, CaMOPEryJISIUI0; TOHATHE FOMEeocTa3a M JIpyrne 0COOEHHOCTH JKUBBIX CHCTEM
pa3IMYHOTO HMEPApXUYECKOTO YPOBHA KaKk pe3yiabTaT D3BOJIOLMU KUBOM  MaTEpHH.
XapakTepu30BaTh CTPYKTYPY LAPCTB >KUBOI MPUPOABI, OOBACHATh MPUHIMIIBI KIACCU(PHUKALIUMN
KHUBBIX OpPraHU3MOB. MexnpeaMeTHble cBA3M. boraHuka. OCHOBHBIE TIpYMNIbI PACTEHMIA;
HOPUHIUIBI OPraHU3alUN PACTUTEIbHBIX OPraHU3MOB, TPUOOB U MHUKPOOPIaHU3MOB. 300JI0THSL.
OCHOBHBIE TpYNIbl JKUBOTHBIX; OTJIMYMS HKMBOTHBIX W PACTUTENbHBIX OPraHU3MOB.
Oprannyeckass XuMus. OCHOBHbIE TpYNIbl OPraHUMYECKUX COEIMHEHM; Ouosoruyeckue
HOJIMMEpPBI — OEJIKH, )KUPbI U HYKJIEMHOBBIE KUCIIOTHI, YTIIEBOABI.

Tembl pedeparton:

1. Ucropus pa3BuTusl OUOJIOTHH.

2. buonorus B cucteMe KyJIbTypHl.

3. UcTopus cTaHOBJIEHHMSI B3TJIS0B O MOHATUU <OKU3HDBY.
4. MeTo/1bl COBPEMEHHON OMOIOTHH.

5. 3HayeHue OMOJIOTUN B COBPEMEHHOM OOIIECTBE.

6. MecTo 6MOJIOTHHU B CUCTEME €CTECTBEHHBIX HayK.



Pa3nen 2 Ilpoucxo:kaenne u HaYadbHbIE ITanbl pa3BuTHs Ku3HU Ha 3emiie (18 yacoB)

Tema 2.1 Hcropusi npeacraBjieHnii 0 BO3HNKHOBEHHMH KM3HM Ha 3emue (4 uvaca)
Mudonoruueckue mnpeacrapieHus. llepBeie HaydHbIE TONBITKH OOBSICHEHUS CYIIHOCTH U
npouecca BO3HUKHOBeHHUs JKu3HU. Omnbitel ®.Peau, B3rmmsiael B.'apBes, 3kcnepuMeHTHI
JL.ITacrepa. Teopun Be4YHOCTH KU3HU. MaTepuanncTu4ecKue MpeIcTaBiIcHUs] O BOSHUKHOBEHNN
JKU3HU Ha 3eMIIe.

Tema 2.2 TIpeanochblUIKH BO3HHKHOBeHHS Ku3HU Ha 3emute (6 yaca)

[IpeanocbuIKM BOSHUKHOBEHHUSI KM3HU Ha 3eMJie: KOCMUYECKHE U TUIAHETApHBIE MPEANOChUIKH;
XAMHUYECKHUE MPEANOCHUIKH 3BOJIIOLIUA MATEPUU B HAIIPABJIICHUM BO3ZHUKHOBEHHUS OPraHUYECKUX
MOJICKYJI: TIepBUYHAs aTMocdepa W HIBOIIONMS XUMHUYECKHUX 3JIEMEHTOB, HEOPTAaHHMUYECKUX U
OpraHMYECKUX MOJIEKYJ Ha paHHUX JTanax pas3BuTus 3emnu. [ JlemoHcrpamus. Cxembl,
oTpakarolei HTanbl GOPMUPOBAHUS [IJIAHETHBIX CUCTEM.

Tema 2.3 CoBpeMeHHBbI€ NPeICTABIEHUS] 0 BOSHUKHOBEHUM KU3HU HA 3emiie (8 yacoB)
CoBpeMeHHbIE TIPEJICTABICHUS] O BO3HUKHOBEHMHM ku3HU; Teopusi A.M.Onapuna, OnbITHI
C.Mumnnepa. Teopuu npoucxoxaeHusi nporoouonoaumepon. CBoMCTBa KOAllEPBATOB: PEaKIUU
oOMEHa BEIIECTB, CaMOBOCIIPOM3BENEHHE. OBOJIOLUUS IMPOTOOHMOHTOB:  (OPMHUPOBAHHE
BHYTPEHHEH Cpelpbl, IMOSBICHUE KaTAIM3aTOPOB OPraHUYECKOW IPUPOABI, BO3HHUKHOBEHUE
reHeTnyeckoro koja. 3HadeHue padbor C. ®okca u [[x.bepHana. ['mmoTe3sl BO3ZHUKHOBEHUS
T'€HETUYCCKOIo Kozaa. HaganpHpie 3Tambl 6HOJIOFI/I‘I€CKOI>1 SBOJIFOIIMHK: BO3HHUKHOBCHUEC
(doTocuHTE3a, 3YKapHOT, 10JIOBOI0 IPOLECCa U MHOTOKJIETOYHOCTH.

Z[eMOHCTpaIII/Iﬂ. CxeMbl BO3HMKHOBEHHS OOHOKJICTOYHBIX JYKApUOT, MHOI'OKJIICTOYHBIX
OpraHru3MoOB, Pa3BUTHUA HAPCTB paCTeHI/Iﬁ H JKUBOTHBIX, IIPCACTABJICHHBLIX B y‘IC6HI/IKC.

OcHoBHble noHATHA. Teopus akagemuka A.M. OnapuHa o IPOUCX0XKIEHUU XKU3HU Ha 3eMIle.
Xumudaeckas sBosronus. HeOnomornueckuit cuate3 opranndeckux coequnenuit. Koamepparusie
Kammd W ux odBomouusa. [Iporobuontsl. buonoruueckas wmemOpaHa. Bo3HukHOBeHue
TeHeTUYEeCKOTo Kona. bezpanepusie kinerku. Kietku, umeroniye orpaHu4eHHoe 000JI0YKOH sApo.
Knetka — anemeHTapHasi CTpyKTYpHO-(YHKIIMOHAJIbHAS €IMHUIIA BCETO KUBOTO.

Ymenusi. OOBACHATL C MaTCpHUAIINCTUICCKUX MO3HIIHI mponecCc BO3HUKHOBCHHA KHU3HU Ha
3eMJie KaK eCTECTBEHHOE COOBITHE B OCITHU 3BOJIFOITMOHHBIX npeo6pa30BaHI/H71 MaTCepru B ICIOM.

Tembl pedepaToB:

1. Kocmuueckue 1 rmiaHeTapHble IPeANOChbUIKM BO3SHUKHOBEHHMSI )KU3HU Ha 3eMIIe.
2. Pa3nnunble B3IIs11b1 HA BOSHUKHOBEHHUE )KU3HU HA 3eMJIE.

3. 3apoxaeHHUE )KU3HU U IBOJIIOIUS TPOOHOHTOB.

4. OBomronys KJIeToK. ['MnoTe3b BOSHUKHOBEHMSI 9YKapHOT U MHOTOKJIETOYHOCTH.
5. MonexkyispHas 3BOIIOLHNS.

6. Hckonaemble OakTepuu M HUX pOJIb B HBOJIOLMU U TpeoOpazoBaHUM Ouocdepbl TpeBHEH
3eMIIH.

7. HCpBI/IqHLIC 3TaIlbl XUMHYECKOM 3BOIIOIIUH OpPraHn4C€CKUX MOJICKYJ Ha 3emue.



Pa3zgen 3 yuenue o kierke ( 32 4acoB)
Tema 3.1 Bseaenue B uurtosoruro (1 gac).

HpC,I[MCT n 3aJa4vyd LOHUTOJIOTHH. MCTO,Z[BI HN3YUCHUA KICTKH: CBCTOBasA M OJICKTPOHHAA
MHKPOCKOITHA, OHMOXUMHYECKUE U HMMYHOJOTHYECKHUE MECTOBI. I[Ba THIIA KJICTOYHOH
opraHu3alru: IPOKAPUOTUUICCKHUEC U OYKAPUOTHUUYCCKHUE KIICTKH.

[0 demoHcrpauusi. [IpuHOMIIMAIBHBIE CXEMBI YCTPOMCTBA CBETOBOTO M DJIEKTPOHHOTO
MHUKPOCKOIIA.

Tema 3.2 Xumudeckasi opranu3amnusi ;kuoro Bemiecrsa ( 10 yacos).

DJeMEeHTHBIN COCTaB KUBOT'O BellecTBa ornocdepsl. PacipocTpaHEHHOCTD JIEMEHTOB, X BKJIAJ

B 00pa3oBaHME JKMBOM Marepuu M OOBEKTOB HEKUBOW NPUPOABL. MaKpO3JIEeMEHTHI,
MHUKPORJIEMEHTHI; UX BKJIAaJ B 00pa30BaHNWE HEOPTaHUYECKUX U OPraHMUYECKUX MOJEKYIN )KHBOTO
BelecTsa. HeopraHnueckue MOJIEKysbl KHUBOIO BEIIECTBA: BOJA; XMMHUYECKHE CBOMCTBA U
Ouosjoruyyeckass poJib:  pPacTBOPUTENb T'MAPOPUIBHBIX  MOJIEKYJ, Cpela IpOTEKaHUs
OMOXMMHYECKUX IPEBpaIleHUN

Conu HeOpraHMYecKMX KHCIOT, HMX BKIQJ, HUX BKJIaJ B oOecleyeHHe IMpOLECcCOB
KU3BHEIEATEIBHOCTH. OCMOC M OCMOTHUYECKOE JABICHHUE; OCMOTUYECKOE NOCTYILUIEHUE MOJIEKYJI
B KJIETKY U Typrop B KieTke. bydepHble cucrembl KieTkH U opraHu3ma. OpraHudeckue
MOJIeKyJbl. buonornueckue mnonumepsl — O€NKH; CTPYKTypHas opraHuzauus ( HepBUYHAs,
BapHUaHThl BTOPUYHOM, TPETUUHON U YETBEPTUYHAS CTPYKTYpHAasi OpraHu3alus MOJIeKy Oenka u
XUMHUYECKHE  CBs3M, HUX oOpasyromue). CpoiicTBa  O€NKOB:  BOJAOPAaCTBOPHUMOCTb,
TEpPMOJIAOUIIBHOCTh, TIOBEPXHOCTHBIN 3apsia M Ap.; AeHaTypauus (oOparumas u HeoOpaTumas),
JIeHaTypanus; OMOJOrMYECKH CMBICT U IPAaKTHYecKoe 3HaueHne. DyHKIMKN OEJIKOBBIX MOJIEKYIL.
buonornueckue karanuzatopsl — O€NKH, KiaccuuKanus, HMX CBOWCTBAa, pOJIb OCIKOB B
00ecreyeHny MPOIECCOB JKU3HENEATENbHOCTH.  YTJEBOAbl B JKU3HHM DPACTEHUH, *XKUBOTHBIX,
rpuboB U MHUKpOOpraHu3mMoB. CTpYKTypHO-(QYHKIMOHAJIbHbIE OCOOEHHOCTH OpraHu3aluu
MOHOCaxapusoB M mgucaxapujnoB. CTpoeHHe W OHOJOTHYECKass POJIb OWOMOJIUMEPOB —
nonucaxapugoB. JKHUpel — OCHOBHOM CTPYKTYPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH U
UCTOYHUK HHeprur. OcoOEHHOCTH CTPOEHUs >KUPOB M JIMIOWJOB, JIEKAIHE B OCHOBE HX
(yHKIIMOHAJIBHOW aKTUBHOCTH Ha YpOBHE KJIETKU U 1enocTHoro opranuzMa JIHK — monekynbl
HACJIEICTBEHHOCTH; HCTOPUS HU3yUEHHUs. YPOBHU  CTPYKTYPHOW OpraHU3aluu; CTPYKTypa
MOJIMHYKJIEOTU/IHBIX IIeTel, MpaBuiIo KoMIuieMeHTapHocTu (rpaBuwiio Yapradda), nBoitHas
cnupans (YorcoH, Kpuk); Ouonornueckas ponp JIHK. I'enernueckmii xox, cBoiicTBa Koja.
Penynnukamus JIHK, nepemaua HacneacTBeHHOW HH(OpManuu U3 MOKOJEHHUS B IOKOJICHHE.
[lepenaua HacnencTBeHHOM wMHpopManMM W3 sAapa B LUTOIUIAa3My; TpaHckpunmus. PHK,
cTpykTypa u ¢yHKkuuu. VH(popManMoOHHbIE, TPAaHCIIOPTHBIE, pHOOCOMAIbHBIE U PEryNsTOPHBIE
PHK. «Mansie» Mojiekyiasl M UX pojib B OOMEHHBIX IpolieccaX. BHUTaMuHBI: CTpoeHHe,
UCTOYHUKHM TIOCTYIUIEHUS, (YHKIUM B  OpraHu3MeE. OmnpeneneHne  HYKJIEOTHIHBIX
1OCJIeI0BaTeNbHOCTEN (CEKBEHHPOBAHUE) I€HOMOB pacTeHUIl M JKMBOTHBIX. | €HOM desoBeka.
['eneTnueckass HMHXXEHEpHs; TE€HOJMArHOCTHMKAa M TeHoTepanus 3a0ojeBaHUN 4YeJIOBEeKa U
KUBOTHBIX.

0 JdemoncTrpaumsa. OObeMHblE MOJEIM CTPYKTYpHOM OpraHu3allMi  OMOJOTMYECKUX
MOJIMMEPOB: OENKOB M HYKJIEHHOBBIX KHCJIOT; MX CpPAaBHEHHE C MOJIEISIMH HCKYCCTBEHHBIX
MOJIMMEPOB (TOTMBUHUIXJIOPUT).



[0 JlabopaTopHbie padoTbl: «DepMEHTATUBHOE PaCUICIJIEHUE MEPOKCHUIA BOAOPOJa B TKAHSIX
OpraHu3May.

Tema 3.3 Crpoenue u GpyHKIIUM NPOKapuOTHYeCcKOi KiaeTku (1 gac).

Hapcto  IIpokapuotel.  ([IpoOsiHKHM); cUCTeMaTHKa ¥ OTJACIBHBIC  IPEICTABHTEIIH:
MaHOOaKTepuH, OakTepuu W MHKOIUIa3Mbl. Dopma M pa3Mepbl MPOKAPHOTHUECKUX KIIETOK.
CrpoeHre IMTOIUIa3Mbl OaKTEPHATbHON KIIETKH; JIOKamu3alus (EPMEHTHBIX CHCTEM U
opranuzans Metaboiu3Ma y MpOKapHOT. ['eHeTwueckuil ammapaT OakTepuil; 0COOCHHOCTH
peanu3anuu HaclieACTBeHHOW WHpopManuu. OcoOESHHOCTH JKU3HEACATEIILHOCTH OaKTEpHIA:
aBTOTpOHBIE W TeTepoTpodHBIC OakTepwu; a’poOHbIE W aHAIPOOHBIE MHUKPOOPTAHU3MBL.
CropoobOpa3oBanue M €ro Ouoioruyeckoe 3Ha4deHHWe. Pa3MHOXKEHHE, IMOJIOBOM mpolecc Yy
OakTepuii; pekoMOuHaIU. MecTo U PoJIbh MPOKAPUOT B OMOIICHO3AX.

0 NemoncTpanusi. CxeMbl CTPOSHHS KJIETOK Pa3IMYHBIX MPOKAPHUOT.
Tema 3.4 CTpyKTypHO-PYHKIIMOHAIbHAS OPraHU3alMs KJIETOK dyKapuor (64 )

[uTorurasma >yKapHOTHYECKOW KIETKA. MeMOpaHHBIM TPUHIUI OpPTraHU3aluH  KIETOK;
CTpOCHHE OMOJIOTUYECKON MeMOpaHbl, MOPQOIOrHYecKrue W (PyHKIHOHAIBHBIE OCOOCHHOCTH
MeMOpaH pa3IuYHbIX KJIETOYHBIX CTPYKTYyp. OpraHeiibl LMTOIUIa3Mbl, HUX CTPYKTypa U
¢yuknuu. HapyxHas nuromiazmMatudeckas MeMmOpaHa, 3HJIOIUIa3MAaTUYecKas CETh, almapar
['onbaku, JM30COMBI; MEXaHM3M BHYTPUKIIETOUYHOTO MHUIIEBApeHUA. MMUTOXOHApUU —
SHEpPreTUYeCKue CTAHLIUH KJIETKU; MEXaHU3Mbl KIIE€TOUHOTO JbIXaHus. PUOOCOMBI 1 HX ydacTue B
npoueccax Tpa”caiuuu. Kinerounslii neHTp. OpraHouzbl JBWKEHUS: KTYTUKM U PECHUUKH.
[Mutockener. CneuuanbHble OPraHOMIbI LUTOIIA3Mbl: COKPATUTENIbHBIE BaKyoJId W Ap.
B3aumoneiictBue opraHonioB B obOecriedeHuu ImporueccoB Merabonmsma. OcobeHHocTH
CTPOCHMSI PACTUTENBHBIX KJIETOK; BaKyoJlu M IUIACTHIbl. BuAbl 1ulacTua; HMX CTPYKTypa U
¢byHkunoHaNbHbIE 0cOOeHHOCTU. Kitetounas cteHka. OCOOEHHOCTH CTPOEHHs KJIETOK I'pHUOOB.
BkirodyeHus1, 3HaueHHe U poiib B MeTabosn3Me KieTok. KiieTouHoe s1po — HEeHTp yHpaBieHUs
KHU3HEIEATENIbHOCThIO KIETKU. CTPYKTYpbl KIETOYHOTO s1pa: siiepHas 000J0YKa, XpOMAaTHH
(reTepoXpOMaTUH U yXPOMATHH), SAPBILIKO.

Kapromnnazma; XUMHYECKMH COCTaB M 3HA4€HHE JUISl  JKU3HENEATENIBHOCTH  sjpa.
JuddepenumanpHas akTUBHOCTh T'€HOB. XpoMocOMBl. CTpyKTypa XpOMOCOM B pa3jIMYHbIE
MIEPUOJBl >KM3HEHHOTO IMKJIA KIETKH; KapUOTHII, MOHATHE O TOMOJIOTMYHBIX XPOMOCOMaX.
JlurmuionaHbIN U rarionaHbIi Habopel xpoMocoM. Kierounsie TexHomoruu. CTBOJIOBBIE KIIETKU
U TEepPCHEeKTUBbl MX NpUMEHEHHs B Ouosornn U MeauuuHe. KioHupoBaHue pacTeHuil U
AKHUBOTHBIX. [IepcreKTHBBI pa3BUTHS KIETOUHBIX TEXHOJIOTUH B benropoackoit obnactu.

t I[eMOHCTpaIII/Iﬂ. Mopenu KIETKH. CxeMsbl CTPOCHUS OpraHONI0B paCTHTeHLHOﬁ U ’KUBOTHOM
KJICTOK. MI/IKpOHpeHapaTBI KJICTOK paCTeHHﬁ, JKHUBOTHBIX 1 OJJHOKJICTOYHBIX FpI/I6OB.

[0 JlaGopaTopHbie padorbl: «[IpuroroBneHne © H3ydyeHHWE MHUKPOIPENAPATOB KIETOK
pacteHui». «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKPOIPEIApaTax».

«OIBITHI IO HU3YUYCHUIO IUIA3MOJIN3a U ACTIa3MOJIN3a B paCTHTCHBHOﬁ KJICTKE».

O IMpakTtuuyeckasi padora: «CpaBHEHUE CTPOEHUSI KIJIETOK pacTEeHUH, KUBOTHBIX, TPHOOB U
OakTepuii».



Tema 3.5 OOMeH BemecTB B KjeTke (MeTa00au3M) ( 74)

OOMeH BelIeCTB M IpEeBpallleHue DSHEPIUM B KIETKE — OCHOBAa BCEX IIPOSBICHUI ee
XKHU3HeneATeNnbHOCTH. KartanuTuyeckuii xapakTep peakiuii oOMeHa BemecTB..ABTOTpo(dHbIE H
rerepoTpodHsle  opraHu3Mbl. [lmactuueckuit u  »Heprermueckuid oOmeH. Peanmsanus
HacleCTBeHHOW uHpopManuu. buonornueckuit cuHTe3 OEJNKOB U JIPYTHX OPraHHUYECKUX
MOJIEKYJ B KJETKe. TpaHCKpUIILMS; €€ CYIHOCTh U MexaHu3M. IIpomeccunr wu-PHK;
OMOJIOTUYECKHUI CMBICT M 3HAa4YeHHWe. TpaHCAIMs; CYIIHOCTh U MEXaHHU3M. DHEpPreTU4ecKuil
obmeH; cTpykTypa U GyHKimn AT®. Drambl 3HEpreTudeckoro ooMeHa. IloaroroButenbHbBIN
9Tam, poJib JIM30COM; HemojiHoe (Oeckuciopoanoe) pacuierienue. IlomHoe kucnopogHoe
OKHCJICHUE; JIOKAIM3alUsl IPOLIECCOB B MUTOXOHIPUAX. COIpsyKEHNE pacIlelIeHUs TJIFOKO3bI B
kieTke ¢ pacnagoM u cuHTe3oM AT®.  dortocunre3; cBeToBas ¢aza U OCOOEHHOCTH
OpraHu3ali TUJIAKOWJOB TpaH, dHEpreTuyeckas HeHHocTh. TemHoBas (asza QorocuHTe3a;
MPOLECChl TEMHOBOM (ha3bl; MCIOJB30BAHMUE SHEPruu. XeMocuHTe3. [IpuHIUIBI HEpBHON U
SHAOKPUHHOM PEryJsiliiU MPOLIECCOB MPEBPALLEHUS BEIIECTB U SHEPTHU B KIIETKE.

0 Jemoncrpanusi. Cxembl myTedl MerabojiM3Ma B KJIETKE. DHEPreTHYECKUN OOMEH Ha
npuMepe paciueruieHus: Tmoko3bl. [lmactuueckuii oOMeH: OmocuHTe3 Oenka W (OTOCHHTE3
(Mopenu-anminkauuu). Cxemspl, OTpa)karolie NPUHLUIBI PEryysiui MeTadoin3Ma Ha YpOBHE
LIEJIOCTHOI'O OpraHu3Ma.

IIpakTnyeckas padora «CpaBHeHHE MIPOLIECCOB (POTOCHHTE3A U XEMOCHUHTE3a».
Tema 3.6 ’KusHeHHBIH IMKJI KJIeTOK (2 yaca)

Krnetku B  MHOrokierounoM opranusme. [lonstue o auddepeHurupoBke  KIETOK
MHOTOKJIETOYHOTO oOpranu3ma. JKHU3HEHHbIH IIMKI KJIETOK. TkaHM opraHusmMa ¢ pa3HOu
CKOPOCTBIO  KJIETOYHOTO  OOHOBJICHHS: OOHOBISIOLIUECS, pacTyllMe U  CTaOWIIbHBIE.
PasmuHoxenune kieTok. MuToThyeckuil LMKI: UHTep(daza — Nepuoa MOATOTOBKU KIETKU K
nenenuto, penymnukanus JIHK; mutos3, dassl mutoTMdeckoro aeneHus U mpeoOpa3oBaHUS
XpoMocoM B HHUX. MexaHu3M o00pa3oBaHUs BEpeTeHa MCNEHUS U PACXOKIACHUS TOUEPHHUX
XpomMocoM B aHadasze. buonornueckuil cMmpicn MHUTO3a. buojorumueckoe 3HaYeHHE MHUTO3a
(Oecronoe pa3MHOXKEHHUE, POCT, BOCIIOJIHEHHE KJIETOYHBIX MOTEepPh B (DU3MOJIOTUYECKUX U
MaTOJIOTHYECKUX ycnoBusx). [lonstue o pereneparuu. Hapymenus HHTEeHCUBHOCTH KJIETOUYHOTO
Pa3MHOXXEHHUs U 3a00JIEBaHUS YEJIOBEKA U KMBOTHBIX: TPOPHUUECKUE S3BbI, JOOPOKAYECTBEHHBIE
1 3JI0KQ4E€CTBEHHBIE OIYXOJIH).

[0 demMoHcTpauus. ['ucTonornueckue Ipenaparsl pa3jiudHbIX TKAHEH MIIEKONUTAOIINX.
CxeMbl CTpOEHMS PACTUTENBHBIX U JKUBOTHBIX KJIETOK Pa3jIMYHBIX TKAaHEH B MpOLECCE AEICHUS.
CxeMbl ITyTel pereHepalnuy OpraHoB U TKaHEH y )KMBOTHBIX Pa3HBbIX CUCTEMAaTUYECKUX IPYIIIL.

[0 JTaGopaTopHasi padora: «/3ydyenue a3 MUTO3a B KJIETKaX KOPEILKA JTyKa.
Tema 3.7 HekJjerounnbie ¢popmbl ku3Hu. Bupycsl n 6akrepuodaru (2 yaca).

Bupycsl — BHYTPUKIETOYHBIE Mapa3uThl Ha TE€HETHYECKOM YypoBHE. OTKpBITHE BHUPYCOB,
MEXaHU3M B3aMMOJICHCTBHS BHpyca M KIETKH, MH(PEKIMOHHBINH mpouecc. BepTukaabHblil U
TOPU3OHTAJIBHBIA TUII MEpejauyd BUPYCOB. 3a00JI€BaHUs )KUBOTHBIX M PACTEHUH, BHI3bIBAEMBIC
BUpycamu. BupycHble 3aboneBaHusi, BCTpeuaromuecs y dyenoBeka;, rpum, rematut, CITH/I.
Bakrepuodaru



[0 JemoHcTpamusi. CxeMbl B3aWMMOJCHCTBHS BUPYCa M KJIETKH IPU TOPU3OHTAIBHOM U
BEPTUKAJIBHOM THUIIE nepenaun nHpekuun. CXembl, OTpa)Karolue MpoLecc pa3BUTHs BUPYCHBIX
3a00JI€BaHUM.

Tema 3.8 Kuerounas teopus (3 uac).

Knerounas Teopusi crpoeHuss opraHuzMoB. VcTopusi pa3BUTHS KJIETOUYHON Teopuu; pabOThI
M.IIneitnena, T.llIBanna, P.bpoyna, P.BupxoBa u apyrux ydeHbiX. OCHOBHBIEC IMOJIOKEHUS
KJIETOYHOM TEOpUM; COBPEMEHHOE COCTOSHHUE KIETOYHOM TEOpUM CTPOCHHUS OPraHU3MOB.
3HaueHue KIETOUHON TEOPHUH sl pa3BUTHS OMOJIOTHH.

00 Jdemonctpauusi. IlopTpersl, Ouorpadun ydeHbIX, BHECIINX BKJIaJ B pa3BUTHE KJIETOYHOU
TEOPUHU.

OcHoBHbIe MOHATHA. OpraHUYecKre U HEOPTAaHUUECKHE BEIIECTBA, 00pa3yIolue CTPYKTYPHbBIS
KOMITOHEHTHI KJIETOK. IIpokapuoThl: OakTepun M CHHE3EJICHBbIC BOAOPOCIN (IIMaHOOAKTEPUH).
OykapuoTudeckass  KJIe€TKa; MHOroobpasue  9JyKapuoT; KJIETKM  OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OpraHu3MoB. OCOOCHHOCTH PACTHTEIIBHOW W J>KMBOTHOW KIIETOK. Sapo u
LIUTOIJIa3Ma — TJIaBHbIE COCTaBHbIC 4acTU KieTKH. OpraHoujipl IUTOIIA3Mbl. BKiroueHus.
XpoMOocOMBI, MX CTpoeHHe. JMIUIOMAHBIA M rarmtougHbBI Habopel xpomocoM. Kapuorwr.
KU3HEHHBI LMK KJICTKH. MHUTOTHYSCKHMH IIUKJII, MHTO3. BHOIOrMYeCKHiI CMBICI MHTO3a.
buoniornueckoe 3HaueHne muto3a. [10y10KeHNS KI€TOYHOM TEOPUHU CTPOCHUSI OPTAHU3MOB.

YMmenusi. OOBSICHATD PUCYHKH H CXEMBbI, IPCACTABJIICHHLIC B y‘le6HI/IKe. CamMocTosSTeIIbHO
COCTABJIATh CXCMBI IIPOLECCOB, ITPOTCKAOIHX B KIICTKEC, U JIOKAJIU30BATh OTACJIbHBIC UX 3TAallbl B
Pa3JIMYHbIX KIICTOYHBIX CTPYKTYpax. I/IJ'IJ'IIOCTpI/IPOBaTL OTBCT HpOCT@fII.HHMPI CXEMaMHu H
pUCYHKaMH KIICTOYHBIX CTPYKTYP. PaGotath ¢ MHUKPOCKOIIOM H H3Ir'OTOBJIATH HpOCTGfII.HPIC
nperaparsl JJIs1 MUKPOCKOIIMYECKOro UCCJICAOBaHus.

MexnpenmeTtHeie cBsizu. Heoprannueckas xumus. XHUMUYECKHE DJIEMEHTHI MEPUOIAYECKOM
cucrembl JI.M1.MenneneeBa. MoHbl (kaTMOHBI M aHUOHBI). Boma u apyrue HeopraHuyeckue
BEILIECTBA, CTPOCHUE MOJIEKYJ M CBOMCTBA. JlMccomumanus 3Ja€KTPOIUTOB. XHUMHUYECKHE CBS3H.
OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

Oprannueckass xumus. OCHOBHbBIE TpYNNBbl OpPraHUYecKUX coequHeHui. [IpuHIUIBI
OpraHu3ali OpraHuyeckux coeauHeHuil. bydepnbsie pactBopel. @Pusuka. OcMoTHyecKoe
nasinenue. Judpdysus u ocmoc. CBOHCTBA KHMIKOCTEH, TEIJIOBbIE SBJIECHUS. 3aKOHBI
TepMonHaMHUKH. boTannka. OCOOEHHOCTH CTPOEHUS KJIETOK pacTeHMH. OTauuus pacTeHUH OT
KHUBOTHBIX. 300510TUsI. OCOOEHHOCTH CTPOEHMS KJIETOK JKUBOTHBIX. OTIMYUS >KUBOTHBIX OT
pacTeHuii u rpu0oB.

Tembl pedeparton:
1.Mctopust pa3BUTHS LIUTOJIOTHUH.

2.MCTO,Z[BI COBpCMCHHOfI OUTOJOTMHM MW HX HCIIOJb30BaHUC B HpaKTHQCCKOﬁ JACATCIIbHOCTH
YCIIO0BCKa.

3.Boa — 0OCHOBA KU3HU KJIETKU.

4.CoBpeMeHHbIE XUMHYECKHE METOJbI B pEIICHUH NpoOsieM (YHKIIMOHUPOBAHUS KIETKH.
5.®epMeHThI — OUOIOTHYECKHUE MAIIIUHEI.

6.CoBpeMeHHbIE IPEICTABICHUS O TEHE.



7.3HaueHue ITUTOJOTHUECKUX HUCCIEAOBAHUHN I JATbHEHIIETO pa3BUTHsI OWOJIOTHH, TEHETHUKH,
MCIUIIUHBI U CCIIBCKOT'O XOBHf/'ICTBa.

8.Ilpumenenue pepMEHTOB B MEAMIIMHE.
9. HykienHoBbI€ KHCIOTHI, HICTOPUS OTKPBITUS M OMOJIOTUYECKAs POJIb.
10. Posb nuToIiazMaTiieckoil MeMOpaHbl B TPAHCIIOPTE BEIIECTB.
11. buodusuka nUTOIIA3MATHYECKUX MEMOpaH.
12. IlpuHUUIBL CTPYKTYPHI U (PYHKLIIHOHUPOBAHUS prUOOCOM.
13. CoBpeMeHHBIE ITPEICTABICHUS O CTPOEHUH MUTOTHYECKUX XPOMOCOM.
14. Bupycsl, 0cOO€HHOCTH (YHKIIMOHUPOBAHUS U PAa3MHOKEHUS.
15. KneTtka kak apXUTEKTypHOE 4YJI0.
16. IIpeoOpa3oBaHue SHEPTUU B MUTOXOHIPUSIX.
17. ®oToCcuHTE3, €r0 HHTEHCUBHOCTD U YPOXKal CENbCKOXO03AMCTBEHHBIX KYIbTYP.
18. Perynsauus cunTe3a OEIKoB.
19. T'unote3sl BO3HUKHOBEHUS BUPYCOB.

20. 3HaueHWe 3HAHUH O CTPOCHUM U TMPHUHIHNAX (HYHKIUOHUPOBAHUS OUOIOTHMUYECKOM
MeMOpaHsbI JJIs1 MEAUITUHBI.

21. 3HaueHnEe KICTOYHON TEOPHH ISl Pa3BUTHUSI OUOJIOTHH.

Pasnen 4 PazmHoxenne opranu3zmoB (6 yaca)
Tema 4.1. Becnosioe pasMHOMkKeHUe PACTEHUI U )KUBOTHBIX (2 yaca).

@opmbl  0ecroyioro  pa3MHOXKEHHUS: MHUTOTUYECKOE JIEJIeHHE KIETOK  OJHOKIETOYHBIX;
CIopooOpa3oBaHUe, TMOYKOBAHWE Y OJHOKJIETOYHBIX M MHOTOKIJIETOYHBIX OpPTraHU3MOB;
BEreTaTUBHOE Pa3MHOKEHHE. BHOJIOrM4eckuii CMbICI U 3BOJIIOIIMOHHOE 3HAaYeHHE OecIoyIoro
Pa3MHOXEHHS.

0 HemoncTpanus. CriocoObl BEr€TaTUBHOIO Pa3MHOXKEHMSI IUIOJOBBIX JEPEBbEB M OBOIIHBIX
KYJIBTYD.
CxeMbl M pUCYHKH, TOKa3bIBAIOIINE TOYKOBAHUE IPOAOKEBBIX TPHOOB U KUIIIEYHOMIOJIOCTHBIX.

Tema 4.2. Tlos10Boe pasmMHoOxkeHHe (4 4acoB).

[TonoBoe pa3mMHOKEHUME pacTeHUd U KUBOTHBIX. [losoBas cucrema, oOprasHbl IOJIOBOIO
pa3MHOXKeHHUs MIekonuTaromux. ['amerorenes. Illepumonbl 00pa3oBaHUS TMOJIOBBIX KIIETOK:
pasmMHOXkeHHe U pocT. llepuom co3peBanmsi (Meito3); mpodaza | u mpormeccel, B Hel
MPOUCXOJSIINE: KOHBIOTAMUSA, KPOCCUHIOBEp. MexaHu3M, TIE€HETHYECKHUE IIOCIEACTBUS U
OMOJIOTUYECKHUI CMBICT KPOCCHMHTOBEpa. buoiornueckoe 3Hau€HUE U OMOJIOTHYECKHA CMBICT
Mmeioza. llepuox ¢opMupoBaHus TMOJNOBBIX KIETOK; CYIIHOCTh M OCOOCHHOCTH TEYCHHUS.
OcobeHHOCTH criepmaTroreHe3a M oBoreHe3a. OceMeHeHHE U OIUIOAOTBOpeHHE. MOHO- H
noNMcriepMusi; OuoNoTMYeckoe 3HaueHWe. HapyxHoe U BHYTpeHHee OIUIOAOTBOPEHUE.



[Taprenorene3. Pa3BuTHe MOJOBBIX KJIETOK Yy BBICHIMX PACTEHUN; JBOWHOE OIJIOJOTBOPEHHE.
DBOJIIOIIMOHHOE 3HAUYEHHUE MTOJIOBOT'O PA3MHOKEHUS.

[0 Jdemoncrpaumms. Mukponpenaparbl sinekiaeTok. (Cxema CTpOEHHsI CIEpMaTO30U]I0B
Pa3IMYHBIX JKUBOTHBIX. CXEMBI M PUCYHKH, IMPEICTABISIONIME pPa3HOOOpa3ue MOTOMCTBA Y
OJHOI mapbl pOAUTEIIECH.

[ IlpakTuyeckue padorbi: «CpaBHEHHE NMPOLIECCOB MUTO3a U MEHO03a.

OcHoBHBbIe NOHATHSI. MHOT00Opa3ue HopM U pacpoCTPaHEHHOCTh OECIIONIOTO Pa3MHOKEHHUSL.
buonoruueckoe 3HaueHue Oecrosioro pasMHOXeHUs. IlooBoe pa3sMHOXEHHME U €ro
OHMOJIOTHYECKOE 3HAUYECHHE. OpI‘aHBI OJIOBOH CUCTCMbI; NPUHOUIIBI UX CTPOCHHA W THUI'MCHA.
['amerorene3; Meilio3 u ero Owonormueckoe 3HadyeHwe. Kowbroramus. KpoccuHrosep.
Penykunonnoe aenenue. Cnepmarorenes. OBorenes. OceMeHEHHE U OIJI0I0TBOPEHHE.

YMmenusi. OOBICHATE mpouecc Melio3a H APYyrue STallbl O6p&30BaHI/I$[ ITIOJIOBBIX KIICTOK,
HCIIOJIb3Y: CXEMbI U PUCYHKH U3 y‘Ie6HI/IKa. XapaKTepI/I3OBaTB CYIIHOCTb 0ECII0JIOr0 U II0JI0BOr0
Pa3MHOKCHUA.

Mexnpenmernasie cBsi3u. Heopranuueckass Xxumusi. 3amura IpUPOIsl OT BO3IEHCTBHS OTXOJ/I0B
XUMUYECKUX MPou3BoJcTB. Dusuka. DnekTpomMarHuTHoe moisie. MoHu3upyroiiee H3IydeHue,
MOHATHE O J103€ M3ITyYCHHsI 1 OMOJIOTUYECKO 3aIuTe.

Tembl pedeparTos:

1.3HaueHue BOCIPOU3BEACHUS sl SBOJIIOIIMHM OPTaHUYECKOTO MHUPA.
2.Ilepenaua renetTndeckor HHGOPMAIIUHU IIPU BETETATUBHOM Pa3MHOKEHUH.
3.KioHupoBaHue pacTeHHil ¥ ero NpakTUYECKOE NPUMEHEHHE.

4 IlpeumyiecTBa TIOJIOBOTO  Pa3MHOXKEHHS, 3HAUYEHHE €ro TOSIBJICHHS B  OBOJIOIUHU
OPraHU4YeCKOro MUpa.

5.9BoirOIMS TIOJIOBOTO PA3MHOKEHUS Y PACTEHUHN.

6.OBOJIOIMS TIOJIOBOTO PA3MHOKEHUS Y KUBOTHBIX.

Pazgen 5. UnauBuayaabHoe pasBuTHe oprann3mos (13 yacos).
Tema 5.1. IMOpuoHa/ILHOE pa3BUTHE KUBOTHBIX (6 4yacoB).

Tunsl giLIEKIETOK; NOJMAPHOCTh. PacrpeneneHue >keiaTKa W TEHETUYECKUX JETEPMHHAHT.
OO6onouku sillla; aKTUBALMA OIJIOJOTBOPEHHBIX SHIEKIETOK K pa3BUTHIO. (OCHOBHBIE
3aKOHOMEPHOCTH  JIpoOJieHHs; 00pa3oBaHHE OJHOCIOMHOTO  3apojpllia —  OJacTyJIbL.
[acTpynsiius; 3aKOHOMEPHOCTHM  OOpa3oBaHMs JBYCIOMHOIO  3apojpllla — TacTPYJbl.
3aponpliieBble JUCTKM M WX JanbHeWmas nuddepenuupoBka. IlepBuunblii opraHoreHes
(Helipynsauusl) W AanbHedmas auddepeHIupoBKa TKaHEH, OpPraHoB M cHCTeM. Perynsius
SMOPHOHAIFHOTO Pa3BUTH; JETepMUHALUA W SMOpHOHANbHAs MHAYKIMS. Ponb HepBHOH u
SHJIOKPUHHON CHCTEM B 00ECIEYeHUH SMOPHOHAIBHOTO PAa3BUTHS OPraHU3MOB. YIpaBJeHHE
pPa3MHOKEHHUEM pPACTEHMM M JKUBOTHBIX. VICKyCCTBEHHOE OCEMEHEHME, Mepecajka 3apOobIIIeH.
KnonupoBaHue pacTeHUI 1 )KMBOTHBIX; IEPCIIEKTUBBI CO3/1aHNS TKaHEH U OPraHOB YEJIOBEKa.

0 Jdemoncrpaumsa. TaOnuu, WUIIOCTpUPYIOMUX O€cronoe U MOJ0BOE pa3MHOKEHUE.
CpaBHUTENBHBIA aHAIW3 3apOJBINICH TO3BOHOYHBIX HA pa3HBIX JTamax ASMOPHOHAIBEHOTO
pa3BUTHSL.



Tema 5.2. IlocTdMOpHOHAILHOE PAa3BUTHE KUBOTHBIX (2 yaca).

3aKOHOMEPHOCTH IMOCTIMOPHOHAIBHOTO TMEepuoaa pa3BUTHA. JKH3HEHHBIE LUKIIBI KHUBOTHBIX.
Henpsimoe pa3BuTHe; MONHBIA W HEMOJHBIA MeTamopdo3. bruomornyeckuii CMbICI pa3BUTHUS C
metamopdo3oM. CTaanu nOoCTIMOPUOHATIBHOTO Pa3BUTUs (JIMUMHKA, KyKOJKa, uMaro). [Ipsmoe
pa3BUTHE: TOPEIPOLYKTUBHBIN, PENPOAYKTUBHBIN U IIOCTPENPOLYKTUBHBIN Nepuoabl. CtapeHue
U CMEPTh; OMOJIOTUs IPOIOJIKUTEIBHOCTH KHU3HH.

0 JdemoncTpaums. TaOmui, WUTIOCTPUPYIOMIUX Ipoliecc MeraMop(do3a y UYICHHUCTOHOTHUX M
MO3BOHOYHBIX.

Tema 5.3. OnTorenes pacrennii (1 gac).

OOmiass  xapakTepucTUKa U  OCOOEHHOCTH OHTOT€HEe3a BOJOpOCIeH, MOX000pa3HBIX,
ManopOTHUKOOOpa3HbIX, rosoceMeHHbIX. CMmeHa (a3 B JKM3HEHHOM IMKJe. buonoruueckoe
3HaYeHWE JBOWHOTO OIUIOJOTBOPEHHS Yy MOKPBHITOCEMEHHBIX. OMOPHOHAIbHOE pPa3BUTHE;
JIeJICHHEe 3UTOThI, 00pa3oBaHUEe TKaHeW W opraHoB 3apojbiima. [locTamMOpHOHaIbHOE pa3BHUTHE.
[Ipopacranue cemsiH, auddepeHIMpoBKa OpPraHOB M TKaHEW, (opMUpOBaHUE MOOEroOBOM U
KOPHEBOU cUCTeM. Perymsius pa3BuTHs pacTeHHIt; (UTOTOPMOHBI.

O demoncrpaumsa CxeM, WUIIOCTPUPYIOIIMX LMKIbI Pa3BUTUS OTIEIOB pPacTEHUI;
AMOPHOHAIIBHOTO U MTOCTAMOPUOHAIBHOIO PA3BUTHSI BBICIIMX PACTEHUH.

Tema 5.4. O0mue 3aKkoHOMepHOCTH OHTOTeHe3a (1 yac).

CxonctBo  3apoabllmield M SMOpUOHalIbHAs JAuMBepreHuus npusHakoB (3akoH K.bapa).
buorenernyeckuii 3axkoH (O.I'ekkens u K.Mromnep). Paborsr akamemuka A.H.Ceepriosa,
MOCBALICHHBIE A>MOPHOHATBHOH HM3MEHYMBOCTH (M3MEHUYMBOCTh BCEX CTAJWH OHTOTEHE3a;
KOHCEPBAaTUBHOCTb PAaHHUX CTaIHMi SMOPHOHAIBHOTO Pa3BUTHS; BOSHUKHOBEHHE U3MEHEHHH KaK
peoOpa3oBaHue CTaIUN Pa3BUTHS U MOJIHOE BBINAJCHHUE MTPEIKOBBIX IPU3HAKOB).

00 NemoucTpauusi. Tabnuil, 0Tpaxarommx CX0ACTBO 3aPOIBIIIEH MO3BOHOYHBIX.
Tema 5.5. PazBuTHe opranusma u okpy:kawuias cpeaa(3qaca).

Ponb dakTtopoB okpykaroieil cpenbl B dMOPHOHaIBbHOM M MOCTIMOPHUOHAIIEHOM DPa3BUTUU
opranusma. Kputudeckue nepuoasl pa3BUTHS. BnusHue HM3MEHEHMI romeocra3a OpraHu3Mma
MaTepy U IJI0Ja B pe3ylbTaTe BO3ACWCTBUS TOKCHYECKHX BEIIECTB Ha XOJ 3MOPHOHAIBHOTO U
MOCTAMOPHUOHAIBHOTO MEPUOJIOB Pa3BUTHUS (BpOXKIEHHBIE ypocTBa). [loHsATHE O pereHepaiuu;
BHYTPUKIIETOYHAS, KJIETOYHAs, TKAHEBAsl U OpraHHas pereHepaius. IBOIIOIHS CIIOCOOHOCTH K
pereHepanuy y H03BOHOUHBIX JKUBOTHBIX.

O demoncrpauus. dortorpaduii, Tabnui, IEMOHCTPUPYIOIIMX TOCIEACTBUS YIOTPEOICHUS
aJIKOTO0JIsl, HAPKOTUKOB M Tabaka Ha XapaKTep pa3BUTHs MPU3HAKOB U CBOICTB y NOTOMCTBA.
OcHoBHbIE TMOHATHS. JTanbl MOPHOHAIBHOIO PA3BUTHUSI PACTEHUH U KUBOTHBIX. llepnombl
MOCTAMOpPHUOHAIBHOTO pa3BUTUA. buojormdeckas mNpOJAOKUTENBLHOCTh JKU3HHU. BiusHue
BPEIHBIX BO3ACMCTBUIM KypeHHUs, YHNOTpPEOJEHUS HApKOTHKOB, aJKOTroJis, 3arps3HeHus
OKpPY’KaroIlle cpepl Ha pa3BUTHE OPraHU3Ma U MPOIOJIKUTEIBHOCTD KU3HH.

Ymenusi. OOBICHATH nmponecc pasBuUTHUA KHUBBIX OPraHU3MOB KaK pPE3yJbTaT MMOCTEIEeHHOM
pcajm3anuun HacJIeICTBEHHOM I/IH(I)OpMaI_II/II/I. Paznuuats Pa3JIMYHBIC TICPHUOABI OHTOICHE3a U
YKa3bIBaTh (baKTOpBI, HeGJ’IaFOHpI/IHTHO BJIMSIONIME HA KaXKABIN U3 3TAIIOB Pa3BUTHA.

Mexnpenmernsie cBsi3u. boranunka. OCOOEHHOCTH CTPOCHHS W PA3MHOKECHHS PaCTEHUH.
BereraruBHoe pa3MHoxxkeHnue. [IpuBuBku. Opranbl pacTeHMH, HX CTpPOE€HHE U (PYHKIMH.



CtpoeHue 1BeTKa — opraHa CEMEHHOTO pa3MHOXxeHHus. OmnbuieHue. 3oosorus. OcoOeHHOCTH
Pa3sMHOKEHHUS KUBOTHBIX Pa3JIMYHBIX CHUCTEMaTHYecKuX rpymm. CrnocoObl OMIOIOTBOPEHUS Y
KHUBOTHBIX. lloCcTOMOpHOHANbHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHA 3E€MHOBOJHBIX.
Anatomusi. OCcOOEHHOCTH SMOPHOHAIBHOTO Pa3BUTHs yeloBeka.  Heopranwueckass XUMHSL.
3amuTa HOpUPOABI  OT  BO3JAEHCTBUS  OTXOAOB  XHMMHUYECKUMX IHPOM3BOACTB. Dusuka.
OnexkTpoMarHuTHoe nosie. MoHusupyromiee H3JIydeHUE, IOHITHE O J103€ H3IY4YEHUS U
OMOJOTNYECKON 3aIUTE.

Tembl pedepartoB:

l.IlpeumyriecTBa MOJOBOTO PAa3MHOXKEHHUS, 3HAYEHHWE €ro TMOSBICHUS B  JBOJIIOIUHU
OPraHU4YeCcKOro Mupa.

2.2BoJTIOLINS [TOJIOBOTO PA3MHOXKEHUSI Y PACTEHUM.

3.DBOJIIONHNS TTOJIOBOTO PAa3MHOKEHHUS Y )KUBOTHBIX.

4. Teopusi 3apOABIIIEBHIX JIUCTKOB, UX TPOU3BOIHBIC.

5.PenpoayKTHBHBIN IIMKJ Y MIIEKOIIMTAIOIIUX M €r0 TOPMOHAIbHAS PETYIISLHUS.

6.Bnusane ankoronmsma u HapKOMaHUHU pOI[PITCJ'IGﬁ Ha CTaauun 3M6pI/IOHaJ'IbHOFO Pa3BUTHA
OopraHu3Ma 4€JIOBCKaA.

7.1lepecTpOHKHM T€HETUYECKOr0 MaTepHUalla B OHTOTEHE3E.

8.Mcrnonp30BaHue 3HAHUIM O MEXaHU3MaX OHTOTeHe3a B MPAKTUYECKOU eATEIbHOCTH YeIOBeKa.
9. PazBuTue opranu3Ma 1 OKpy»Karolias cpeza.

10. ®akTOophl, BIUSAIONINE HA PA3BUTHE OPraHU3MA.

11. OcHOBHBIE 3Tanbl SMOPUOHAIEHOTO PA3BUTHSI YEJIOBEKA.

12. Bnusiarie pakTOpoB cpenbl Ha POCT M Pa3BUTHE OPTraHNU3MOB.
Pa3nen 6. OcHOBBI reHeTHKH U cesiekiuu (28 yacos)

Tema 6.1. Ucropusi mpeacTraBjieHHMi 0 HACJAEACTBEHHOCTH M HM3MEHYHMBOCTH (24aca).
[IpencraBneHust IpeBHUX O POACTBE M XapakTepe Mepeladd INPU3HAKOB M3 IIOKOJECHUS B
MOKOJIEHUE. B3risiapl CpelHEBEKOBBIX YUYEHBIX Ha IIPOLECCHl HACJIEIOBAHMS IPU3HAKOB.
HcTopus pa3zsutus renetuku. [.MeHenbp — 0CHOBONIOJIOKHUK I€HETUKHU. BKi1ag 0Te4ecTBEHHBIX
yueHbIX B pa3ButHe reHetuku B Poccum (H.M.Basunos, H.K. Konsmos, I'.A. Haacos,
C.I'.@umunnos, I'.Jl. Kapneuenko, C.C.UerBepuxos, ILILJIykpsHenko, H.II.JlyOunumn).
OcHoBHbI€ IOHATHS TeHeTUKH. [Ipu3HaKku U CBOMCTBA; T€HBI, aJuleJIbHbIE T€HBI. | OMO3UTOTHBIE U
reTepO3UTOTHBIE OpraHU3Mbl. MeTObl TEHETUKH.

00 demonctpanus. [loptperoB u 6uorpaduii BUIHEHIIINX TEHETHKOB.

Tema 6.2. OcHOBHbIE 3aKOHOMePHOCTH HacjaeacTBeHHOCTH (12 yacoB). MomnekymsipHas
CTPYKTYypa reHa. I'eHbl CTpyKTypHbIE U peryisTopHble. [[0qBUKHbIE T€HETUYECKUE IJIEMEHTBHI.
Perynsiius skcnpeccun T€HOB Ha ypOBHE TpaHCKpumiuu, npoueccunra u-PHK u tpancusium.
XpoMocoMHas (siiepHasi) © HEXPOMOCOMHas (IIMTOIIa3MaTH4ecKas) HaclIeCTBEHHOCTh. CBS3b
MEXIy TeHaMU M TpU3HAKaMHU. 3aKOHOMEPHOCTH HACIEJOBAaHUS MPHU3HAKOB, BBISIBICHHBIC
I''Mennenem. ['mOpuIONOTHYECKUN METOJ H3yYEHUS HACJIEACTBEHHOCTH. MoOHOTHOpHUIHOE
ckpemuBanue. IlepBplil 3akoH Menaens — 3akOH JOMHHHMpPOBaHUs. Bropoi 3akoH Mennens —
3aK0H pactieruieHus. [lodHOoe W HEmoJIHOE JOMWHUPOBAaHWE. 3aKOH YHCTOTHI TaMe€T U €ro



LUTOJIOTUYECKOE OOOCHOBaHHE. MHOKECTBEHHBbIE auIeH. AHAIM3UPYIOLIEE CKPELUBaHUE.
Jurubpuanoe 1 moiuruOpruIHOE CKpEIMBaHue; TPETUH 3aK0OH MeHensl — 3aKOH He3aBUCHMOTO
KOMOMHMpPOBaHUS. XPOMOCOMHAsi TEOpHUs HACIEACTBEHHOCTH. ['pyNIbl CLENJIEHUS T'€HOB.
CueruieHHOe HacienoBaHue mnpu3zHakoB. 3akoH T.Moprana. I[lonHoe M HemoigHOE ClLEIJIEHUE
T€HOB; PACCTOSIHUE MEXKJy I'€HaMH, PAacIOJIOKCHHBIMM B OJHOM XPOMOCOME; I'€HETHYECKHE
KapThl XpOMOCOM. ['eHeTmyeckoe ompeneseHue 1oia; TOMOraMeTHbIM U IeTepOraMeTHbIN I10JI.
I'eneTndeckass CTpyKTypa IIOJIOBBIX XpoMocoM. HacnenoBanue NpHU3HAKOB, CLEIUICHHBIX C
IIOJIOM. l'enorunm kak 1nesnocTHas cucTeMa. B3auMOIEHCTBHE  aJUICbHBIX TI'€HOB
(1OMMHHpPOBAHUE, HEIOJIHOE JTOMUHUPOBAaHUE, KOJOMHUHUPOBAHUE U CBEPXJOMHUHHUPOBAHUE) U
HEaJJIEJIbHBIX (KOMIUIEMEHTApPHOCTh, 3IIMCTa3 U MOJIMMEPHUs) T€HOB B OINPENEICHUH NTPU3HAKOB.
[TneiioTponusi. DKCIIPECCUBHOCTD U IEHETPAHTHOCTH I'E€HA.

[0 Jemoncrpamusi. Kaptel xpomocoMm uenoBeka. Mogenu-anminkanuu — «OCHOBHbBIE
FEHETUYECKUE 3aKOHBD.

0 TIlpakTuyeckue padoThl: «PemieHne TeHETHYECKWX 3a]ad Ha MOHOTHOPHIHOE
CKpeluBanue». «PelieHrne reHeTHYecKux 3a/1ad Ha JUTHOPHUIHOE CKpeluBanuey. «Pemenue
TEHEeTUYECKUX 3a7a4 Ha CIEIUIEHHOE HacleqoBaHuey». «PernieHue reHeTHYecKux 3ajad Ha
CLEIUIEHHOE C TIOJIOM HacieloBaHue». «PellleHne reHeTHMYecKux 3ajady Ha B3auMOJICHCTBUE
TEHOBY.

Tema 6.3. OcHOBHbIE 3aKOHOMEPHOCTH U3MEHYUBOCTH (8 yacoB).

OcHoBHBIE (HOPMBI M3MEHYMBOCTU. [ CHOTHNHMYECKAas W3MEHUMBOCTh. Mytamnuu. [ cHHbIC,
XpPOMOCOMHBIE M T€HOMHbIE MyTanuu. CBOWCTBa MyTallMi; COMAaTHYECKHE U TEHEPATHUBHBIC
myTtauuu. HelitpaneHbie myTanuuu. [lonyneranbHbie u JieTalibHble MyTauuu. [[puunHbl 1 yactora
MyTalui; MyTareHHble (aKTOpbl. DBOJIONMOHHAS POJIb MYTAllMi; 3HAYCHUE MYTalMH s
MPaKTUKU CEIBCKOro X03siiicTBa M OmoTexHosnoruu. KomOuHaTHBHAS M3MEHYUBOCTH. Y POBHU
BO3HUKHOBEHHUSI PA3IMUHBIX KOMOHWHAIIMH TEHOB M HMX pOJIb B CO3JaHUU T'E€HETHYECKOTO
pa3HooOpa3us B mpenenax BUAa (KPOCCHHTOBEp, HE3aBHCHMOE PACXOXKJIEHHUE TOMOJOTHYHBIX
XpPOMOCOM B TEPBOM M JOUYEPHHUX XPOMOCOM BO BTOPOM JENIEHUU MEHO03a, OIIOJIOTBOPEHUE).
DBOJIOIMOHHOE 3Haue€HHE KOMOWHATHUBHOM W3MEHYMBOCTU. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacnencTBeHHoW u3meHunBocT H.M.BapumoBa. ®denoTunuueckas, wid MoauduKarmoHHas
M3MEHUYMUBOCTb. POJb ycnoBHII BHEWIHEN Cpefpl B Pa3sBUTHUM U IPOSBICHUU INPU3HAKOB U
CBOMCTB.

O Nemounctpanus. [Ipumepsl MonnduKamoHHON HU3MEHYUBOCTH

[1 JlabopatopHast pabota. «IlocTpoeHue BapUaAIMOHHOTO psAa M BapUallMOHHOM KpUBOMH
(pa3mepsl JTMCTHEB PACTECHUM, aHTPOIIOMETPUYECKHE JAHHBIE yUaIluXCs)».

Tema 6.4. 'eneTnka yesnoBeka (2 yaca).

Metonpl  W3y4deHUsT  HACIAEACTBEHHOCTH  YEJIOBEKA: TEHEATOTWYECKHH, OJU3HEIOBBIN,
IUTOTCHETHYECKU. ['eHeTHYeckre KapThl XpOMOCOM 4enoBeKa. CpaBHUTENbHBIA aHAIU3
XpPOMOCOM YeJIOBEKa W YEJIOBEKOOOPa3HBIX 00€3bsH. XapakTep HACJIEeJIOBAHHS MPHU3HAKOB Yy
4yeJoBeKa. | eHHbIe 1 XpOMOCOMHBIC aHOMAJIMH YeJIOBEKA U BHI3BIBAEMbBIC MU 3a00JICBAHMSI.

I'eneTnueckoe KOHCYJIbTUPOBAHUC. I'eneTnueckoe pPOACTBO YCIIOBCUCCKHUX  pac, nx
Ouosoruueckas PaBHOLICHHOCTD.

[ {emoHcTpanus. PoocioBHBIE BEIAAIONINXCS IPEICTABUTENEH KYIbTYpPbl M HAYKH.

] HpaKTI/ILICCKaﬂ pa60Ta: «CocraBiecHue POAOCIOBHBIX».



Tema 6.5. Cesekuusi ;)KUBOTHBIX, PACTEHU M1 MUKPOOPTraHu3MoB (4 4aca).

LleHTpbl TIPOUCXOXKICHUS W MHOTOOOpa3s KyJIbTYypHBIX pacteHuid. Coprt, mopoja, MITamM.
MeTonbl CceNeKnuM pPACTEHUH W JKUBOTHBIX: OTOOp ® THOpuam3amus; (opMbl 0TOOpa
(MHIUBUOYanbHBIA ®  MaccoBbli). OtTnaneHHas THOpHUIW3ALMU; SIBJICHUE TeTepo3uca.
HckycctBenHblit MyTarenes. CeleKiusi MUKPOOPraHM3MOB. bHOTeXHOJIOTHS W TeHeThdecKas
uHXKeHepusi. TpaHCreHHbIE pAacTeHUs; FeHHass M KJIETOYHash MH)KEHEpHs B KHUBOTHOBOJICTBE.
JlocTukeHUs U OCHOBHBIC HAIPABJICHUS COBPEMEHHOM CeNeKIMH. 3HAa4eHHE CeJICKIMH s
pa3BUTHSA CENBCKOXO3SMCTBEHHOTO IMPOU3BOJICTBA, MEAMIIMHCKOW, MHUKPOOHMOJIOTHYECKOH U
JIPYTUX OTpaciieil POMBIIIICHHOCTH.

[ AemoHcTpanus. Koyuekuuii COpTOB KyJIBTYPHBIX PACTCHUM.

OcHoBHble moHsATUsA. ['eH. ['eHOTHMI Kak cucTeMa B3aUMOJCHCTBYIOUIMX T€HOB OpraHu3Ma.
[IpusHak, cBOWCTBO, (GeHOTHN. 3aKOHOMEPHOCTH HACJIECIOBAaHMs IPU3HAKOB, BBISIBJICHHBIC
I''MenneneM. XpoMocOMHasi TeOpHusi HacleACTBEHHOCTH. CIIEIUICHHOE HACleIOBaHWE; 3aKOH
T.Moprana. I'eneTudeckoe oOmpeaeNeHUe IOJIa Y XUBOTHBIX M pacTeHud. 3MeHYnBOCTE.
HacnenctBeHHass W HEHAcleICTBEHHAs W3MEHUYUBOCTb. MyTalllOHHAasT U KOMOWHATHUBHAs
U3MEHYMBOCTh. Momudukanum;, HopMma peakiuu. Cenekius; ruopuan3anus u otoop. ['ereposuc
Y TIOJIUTUTON M, X 3HaueHue. CopT, mopo/a, mTamMm.

Ymenusi. OOBACHITH MEXAaHU3MBI NEpEaYH TPU3HAKOB U CBOMCTB M3 IMOKOJIEHUS B TIOKOJICHHE,
a TakkKe BO3HUKHOBEHHE Y IIOTOMKOB OTIWYUN OT poauTenbCckux ¢opM. CoCTaBisTh
IPOCTEHIINE POJOCIOBHBIE M pellaTb TIeHeThdeckue 3agaud. [loHumaTh HEoOX0aUMOCTh
pa3BUTHSL  TEOPETUYECKOM TE€HETUKHM M  NPAKTHYECKOM  CENEeKUMU Ui TOBBILICHUS
3(pPEKTUBHOCTH  CEIIbCKOXO3SHCTBEHHOTO TPOM3BOJCTBA M  CHIDKEHHS Cce0ecTOMMOCTH
IIPOJIOBOJIBCTBUSI.

Me)KHpeI[MeTHLIe CBA3U. HeOpraHI/I‘ICCKaH XUMUA. SaH_II/ITa npupoabl OT BOSﬂCﬁCTBHH O0TXO040B
XUMHUYCCKUX IIPOU3BOACTB. OpraHquCKaﬁ XHUMUA. CTpOCHI/Ie )51 (I)YHKI_II/II/I OpTraHU4YC€CKUX
MOJICKYJI: 66J'IKI/I, HYKJICHMHOBBIC KUCJIOTHI. ®usuka. PeHTTeHOBCKOE H3JIYUCHHUC. IlonsTue o
A03€C U3JTYUCHUS U OMOJIOTUYECKOM 3alIuTe.

Tembl pedepartos:

1.McTopust pa3BUTHSA TEHETUKU U €€ METOJI0B UCCIIEJOBAHMUS.

2.Kak ¢peHoTHIl «<MACKHPYET» T€HOTHUI?

3.IlpuunHbI paciienieHus IPU3HAKOB € TO3UIMHU COBPEMEHHOM HAYKH.

4.3axonsl I'. Mennens u T. Moprana — ¢pyHnameHTaIbHbIE OTKPHITHS B OMOJIOTHH.
5.3HaueHue U3yuyeHus: BOIMPOCOB F€HETUKH M0Ja JIIsl MEIULIUHBI U CEJIEKIIUH.
6.I'eHbl ¥ MOBEJIEHNE JKUBOTHBIX U YEJIOBEKA.

7. KOHTpOJIb F'€HOB 3a pa3BUTHEM KIIETOK.

8.Ponp  pa3nuuyHBIX  BHJAOB  HM3MEHYMBOCTM B  D3BOJIOINUU  OPraHMYECKOro  Mupa.
9.OKcrepuMEHTaIbHOE MOJYYEHHE MyTallUH.

10. OxpaHa Opr)KaIOIJ_ICﬁ CpCALI OT 3arpA3HCHHUA Pa3JIMYHBIMA MyTar¢HaMH.

11. Mcnonb3oBaHne 3HAaHUM O 3aKOHOMEPHOCTSIX U3MEHUNBOCTHU B CEJIbCKOM XO35HCTBE.



12. MyTanuu u ux poJib B 3BOJIFOIIUH OPraHUYECKOro MHUpa.
13. 3aBUCHUMOCTD MPOSIBIIEHUSI TEHOB OT YCJIOBUI BHEIIHEN CPE/IB.

14. IlpuunHbBl TeHEeTHYecKoro pasHooOpasus Buaa Homo sapiens Mo CpaBHEHUIO C APYTUMHU
BUJIaMH JKUBOTHBIX B IIPUPOJIE.

15. Posnp reHeTMyecKMX 3HAHMH JUII MEAMLMHBI U 3]paBOOXPAHEHMs, MX IPUMEHEHHE B
CyneOHO-METUIIMHCKON IKCTIEPTH3E.

16. Menuko-reHeTn4eckoe KOHCYJIbTHPOBAHUH Ha CITYKO€e 3I0pOBbs YEIIOBEKA.
17. I'eneamorndeckuii METOT Ha CITY)KOE MEAUITUHCKUX TCHETHKOB.

18. KinonupoBanue pacTeHui.

19. KnonupoBaHue )KUBOTHBIX.

20. buorexunosnorus Ha ciy:x0e yeroBeka.

21. JXKuzus u negrenpuocts H.M. BaBunosa.



Pacnpenesenye v4eOHLIX YaCOB MO Pa3aeJaM NpPorpaMmmMbl

Paspnennt KonuyectBo | Jlabopatopubie | [Ipaktuyeckue | IIpoBepounsbie
4acoB padoThI padoThI (KOHTPOJILHBIE)
padoTshI
Brenenue B ) 2
OHMOJIOTHUIO
[TpoucxokIeHHE U 18 2
Ha4YaJIbHBIC DTAallbl
Ppa3BUTHUA )KU3HU HaA
3emie.
YueHue o KJIeTKe 32 6 2 2
Pasmuoxenue 6 1 1
OpraHU3MOB
NuauBuayanbsHoe 13 1
pa3BUTHE OPraHU3MOB
OCHOBBI T€HETUKHU 28 2 6 2
HUTOI'O: 102 8 9 10

Ilepeuenn J1a00paTOPHBIX M NPAKTHYECKHUX PAdOT

Kuaerka

Ha3zBanue n1a6opatopHoii padorsl | Ne | HazBaHue npakTu4ieckoii padoThl

Ne

1 DepMeHTaTUBHOE pacillelIeHHe 1 CpaBHeHHe CTpOECHHS KIIETOK
NEPOKCHIa BOJOPO/A B TKAHSX pacTeHuii, IKHBOTHBIX, TpHOOB U
OpraHu3Ma. OakTepuii

2 Omnpenenenne kpaxmasia B 2 CpaBHeHue nporeccoB (POTOCHHTE3a U
PACTUTENbHBIX TKaHSX. XEMOCHHTE3A.

3 N3yueHne CTpoeHUsI paCTUTEIBHON U | 3 CpaBHeHUE MPOLIECCOB MUTO3a U
JKUBOTHOM KJIETOK ITOJT Meno3a
MHUKPOCKOIIOM.

4 N3yuenne XpoMOCOM Ha FOTOBBIX 4-7 | PeuieHue reHeTHYECKHX 3314
MHUKponpenaparax.

5 OmnBITH IO U3YYSHHIO TUIa3MOoNM3a U | 8 CocraBiieHne poA0CIOBHbIX.
JIeTIa3MOJIN3a B PaCTUTENBHOM
KJIETKE

6 N3zyuenue (a3 MUTO3a B KIETKaxX 9 CpaBHUTENIbHAS XapaKTEPUCTUKA TTOPOJ]
KOpEIKa JTyKa. JIOMAIITHUX KHUBOTHBIX, COPTOB

KYJIbTYPHBIX PACTCHHIA

7 N3ydeHne n3sMeH4YnBOCTH

8 [TocTpoeHue BapuaiMOHHOTO pAja U
BApUALIMOHHON KPUBOM.




Yactp 1a00paTOpHBIX U MPAKTUYECKUX pabOT BKIIIOUEHA B COCTaB KOMOMHHUPOBAHHBIX YPOKOB
WIN YPOKOB M3y4YeHUs HOBOTO Marepuana. Hekoropsie mpakTuueckue paboThl, Tpedyromue
JUIUTEIBHOTO BBIIIOJHEHUS, PEKOMEH/I0BAaHbI B KAUECTBE JIOMAIIIHETO 3a/IaHUS.

TPEBOBAHHNA K YPOBHIO IOJAI'OTOBKHA BBIITYCKHHUKOB.
B pesynbpTaTe nzydeHus 6uosioruu Ha npoduILHOM YPOBHE YUEHUK JIOJDKECH
3HATEL / IOHUMATD:

[] OCHOBHBIEC TMOJIOKEHHUS OMOJOTMYECKUX TEOPHH (KJIETOYHAs TEOPHs; XPOMOCOMHAs TEOPHS
HACJIEICTBEHHOCTH; CUHTETUYECKas TEOpHUs SBOJIOLUHU, TEOPHUS aHTPOIIOreHe3a); Y4eHUH (o
OyTsSX W HampaeleHusx odBomormu; H. M. BaBuinoBa o wmentpax MHOroo0pasus u
POMCXOXKACHUS KyIbTYpHBIX pactenuii; B. M. Bepnaackoro o 6uocdepe); CymHoCTh 3aKOHOB
(I Menpnens; cuemneHHoro HacienoBanuss T. MopraHa; TOMOJIOTMYECKHUX PpSAIOB B
HaCJICCTBEHHOU U3MEHUYUBOCTH; 3apOJIBIILIEBOTO CXOJCTBa; OMOreHEeTHYECKOr0);
3aKOHOMEpPHOCTEH (M3MEHYMBOCTH; CLIETIJICHHOTO HACJIEJOBAHUS; HACIE10BaHMs], CLEIIEHHOTO C
II0JIOM; B3aUMOJIEMCTBUSI F€HOB M MX IIMTOJOTMYECKUX OCHOB); MpaBmil (JoMUHUpOBaHMs [
Menienst; 3K0JI0rMUecKor MUpaMU/Ibl); TUIOTE3 (YUCTOThHI TaMeT, CYIIHOCTH U IIPOUCX 0K CHHS
KHU3HU, IPOMCXOKICHUS YEIO0BEKA);

(] cTpoeHHe OHMOJOTHYECKHX OOBEKTOB: KJIETKH (XMMHYECKHUH COCTaB M CTPOCHHE); T€HOB,
XpPOMOCOM, JKEHCKMX M MYXKCKHX TaMeT, KJIETOK IIpOKapuOT U DJYKApUOT; BHUPYCOB;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; BUA U SKOCUCTEM (CTPYKTYpa);

[] cyIIHOCTb OMOJIOTMUYECKUX MTPOLECCOB U SBJICHHUI: OOMEH BEILEeCTB U MPEBPAILEHUS SHEPTUH B
KJIeTKe; (POTOCUHTE3; MJIACTUUYECKUN U SHEpreTHYecKui 0OMeH; OpOKEeHUe; XeMOCHHTE3; MUTO3;
Mei03; pa3BUTHE F'aMeT Y PaCTEHUHN U KUBOTHBIX; pa3MHOXEHHUE; OIJIOOTBOPEHHUE Y pacTEHU U
KUBOTHBIX; HHAMBHUIYyaJdbHOE pa3BUTHE OpraHu3Ma (OHTOIEHe3); IOJy4yeHHE TIeTepo3uca,
HOJUIUIOUJOB, OTHANEHHbIX T'MOpPUIOB; JefiCTBHE HCKYCCTBEHHOIO, JIBUXKYIIETO U
cTabmin3upyroniero  oréopa; reorpadguyeckoe M 3KOJOTMUYECKOE  BHJI000pa30BaHUE;
(dbopMHpoBaHUE MPUCTIOCOOJIEHHOCTH K cpesie OOMTaHUs; KPYTOBOPOT BEIIECTB M MPEBpAIEHUs
SHEPIUu B 3KOcUcTeMax U Ouocdepe; sBosrorus Ouochepsr;

] COBpEMEHHYIO OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIHUKY.
Ymets (BaageTh ciocod0aMu 1eATeJIbHOCTH):

[] 0OBACHATH: POJb OMOJOTMYECKUX TEOPHH, WIeH, MPUHIUIOB, TUNOTE3 B (POPMHUPOBAHUU
COBPEMEHHOM E€CTECTBEHHOHAyYHOM KapTHHBI MHpa, HAy4YHOI'O MHMPOBO33PEHMS; E€IUHCTBO
YKUBOM M HEXUBOU MPUPOJIbI, POJICTBO KUBBIX OPraHU3MOB, UCIIOJIb3Ysl OMOJIOIMYECKHUE TEOPUH,
3aKOHBI U IIPABWJIA; OTPULATEIIEHOE BIMSHUE QJIKOTOJISI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA
pa3BUTHE 3apoJbllla YEIOBEKa; ; BIMSHUE MYTAr€HOB Ha OPraHU3M 4YEJIOBEKA; B3aMMOCBS3H
OpraHM3MOB U OKpYXKalolleW cpenbl; NMPUYMHBI 3BOJIONUU BHUAOB. YenoBeka, Ouocdepsl,
€JMHCTBA  YEJOBEYECKMX pac, HACJIEACTBEHHbIX M  HEHACJIEICTBEHHBIX H3MEHEHUH,
HACJIECTBEHHBIX  3a00JeBaHUIl, TEHHBIX M XPOMOCOMHBIX MYTallMif, YCTOHYMBOCTH,
CaMOpEryJSIIMM, CaMOPa3BUTUS U CMEHbl DKOCHCTEM, HEOOXOJUMOCTH  COXpaHEHHS
MHOT000pa3us BUIOB;

[l OLICHMBATB: MOCJIECICTBUS BIMSHUSI MYTAarcHOB Ha OpraHU3M; 3TUYCCKUC ACIICKTbI pa3BUTUSA
HCKOTOPBIX HCCIIeJOBaHUI B OMOTEXHOJIOTHU (KJ'IOHI/IpOBaHI/IC YCJIOBCKa " IIp.); MNOCICACTBUA
COOCTBEHHOM JACATCIIBHOCTHU B oxpyxcalomeﬁ cpeac; BKJIa[ BBIAAIOIMIUXCA YUCHBIX B PA3BUTHC



OMOJIOTMYECKO HAyKW; 3HAYCHHE OHMOJIOTHYECKHX OTKPBITHIA;, TJI00aJbHBIC AHTPOIOICHHbIC
U3MeHeHus B onocdepe;

[] apryMeHTHpOBaTh CBOIO TOYKY 3pEHHS MpH OOCYXJAEHUU OUOJOTHUECKUX MpoOIeM:
ABOJIIOIMM JKUBOW MPHUPOJBI; PEATbHOTO CYIIECTBOBAHUS BUIOB B MPHUPOJEL; CYIIHOCTH U
HPOUCXOKACHUS JKU3HH; NMPOUCXOKICHUS YENIOBEKa; TII00ANTbHBIX SKOJOTMYECKHUX IMPOOIeM U
NyTel X peIIeHHs; TPOUCXOKACHUS YeTIOBEYECKUX Pac;

(] BBIABIATH: BIMSHHUE JJCMEHTApHBIX (DAKTOPOB OHBOJIONUK Ha TCHODOH] MOIYIISAIUY;
NpUCIIOCOOJICHUST Y OPraHU3MOB K cpejie 00uTaHust; apoMopdo3bl U UAHOANANTAIINN Y PACTCHUI
" )KMBOTHBIX; OTJIMYUTCIIbHBIC IPU3HAKHU JKUBOT'O (y OTACIBbHBIX OpFaHI/ISMOB); aGHOTquCKHe u
OMOTHYECKHE KOMIIOHEHTEI 9KOCUCTCM; B3aUMOCBA3HU OPraHU3MOB B 3KOCHUCTCMC; MYTAIrCHbI B
OKpY’)Karolle cpene (KOCBEHHO); CXOJCTBO U pa3jiMuusg MEXAY OSKOCHUCTEeMaMu U
arpo’KOCHCTEMAMU;

[] ycTaHaBIMBAaTh B3aMMOCBS3H: CTPOCHUS U (DYHKLIHN MOJIEKYII B KJIETKE; CTPOEHUS U QYHKIUI
OpPraHOUJIOB KJIETKH; IUIACTUYECKOTO M HHEPreTHUECKOro OOMEHa; CBETOBBIX M TEMHOBBIX
peakiuii GOTOCHUHTE3a; IBIKYILIUX CHUJT DBOJIOLMU; IyTEH 1 HANPaBICHUI SBOJIIOLINH;

[] mpaBUJIBHO MCHOJIb30BaThb I'€HETUYECKYI0 TEPMHUHOJIOTMIO WM CHMBOJMKY; pelIaTh 3aJauyu
Pa3HOH CJIOKHOCTHU MO OMOJIOTUHU; COCTABJISTh CXEMbI CKPELIUBAHUS, IyTH IIEpEHOCAa BEUIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHUs, MUILEBbIE CETH);

[l mcciaenoBaTh OMOJIOTHYECKHNE CHCTEMBI Ha OMOJOTHYECKHX MOACTIAX (KJ'IeTKa, dKBapuym Hu
,I[p.); H3y4aTb U OIMUCBIBATH YKOCHCTCMBbI cBOEH MCCTHOCTH,

[] caMOCTOATENIbHO HAaXOJAUTh B pa3HbIX UCTOYHMKAX (B TOM uucie cetu MHTepHeT, cpencTBax
MaccoBo HMH(pOpMalMK), aHAIW3UPOBaTh, OLEHHWBATh M HCIHOJIb30BATH OMOJIOTHYECKYIO
UHPOpPMALIMIO;  TPaMOTHO  O(QOPMIIATH  pE3yNbTaThl  OMOJIOTHYECKUX  MCCIICTOBAHHIA.
Hcnonp3oBaTh MNpUOOpPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOW JI€ATENbHOCTH U
MOBCE/IHEBHOM JKU3HU JUISL:

0 Ir'paMOTHOTI'O O(l)OpMJ'IeHI/IH PE3yJIbTaTOB OMOJIOTHYECKUX HCCHCHOB&HHﬁ;

[1 o0ocHOBaHMS W COOJIOACHHUS NpPaBWI MOBEICHHS B OKpYXKarouled cpeae U oOecreyeHHs
0€30I1aCHOCTH COOCTBEHHOM KU3HENEATENIbHOCTH B YPE3BBIYAHHBIX CUTyalUsAX MPUPOJHOIO U
TEXHOTEHHOI'0 XapakTepa, Mepbl NPOQHIAKTUKU PACHpPOCTPAHEHUS BHPYCHBIX (B TOM YHCIIE
BUY-undexnun) u qpyrux 3adboaeBaHuii;

[] oka3aHus T€pBOM TIOMOIIb TpU OOMOPOKEHHUSX, OXKOrax, TpaBMax; MOPAXKECHUN
JNEKTPUYECKUM  TOKOM, MOJIHMEW, OTpaBICHUM MHILNEBBIMH IPOAYKTAMH, CIACEHUU
YTOIAKOLIETO.

[] ompeneneHuss COOCTBEHHOW TMO3UIIMH IO OTHOIICHHIO K OJKOJIOTUYECKUM MpoldiieMawm,
MOBEJICHUH, B IPUPOTHOU Cpee;



MecTo npeamera
Cornacno yuebnomy miaany MBOVY CII Ne69 na 2020-2021yue6nblit rof, paboyast mporpaMma
ouosorust (mporiIbHBIA ypoBeHB) paccunTanHa Ha 102 yvaca 3 yaca B Henenmro, 34 ydeOHBIX
HEJIeIH.

Onucanue MAaTEPHAJIbLHO-TEXHHYECKOI0 00ecneYeHNsi 00pa30BaTeILHOI0 Mpolecca

YMK:

1.B.b. 3axapos, C.I'MamontoB, yuyeOnuk «OOmas Ouonorus», 10 kmacc . IlpodumpHbiit
ypoBeHb, M.: nmpoda,2013.

2.buonorusi. O6mast O6uonorus. I[Ipodunbueni ypoBenb.10-11 kmacc. :pabouas TeTpagb K
yueOnnkam B.b.3axapoa, C.I'.MamonrtoBa, H.M.Conunna yueOHuk «OOmias Ouomnorus», 10
kiacc . [IpoduneHseiii ypoBeHs, M.: npoda,2013.

JononHuTenpHas tuTeparypa:

1. «Ilocobue mo Ouonorum s nocrynatomux B BY3bl» ,H.A.Jleme3a, M.C Mopo3uk —
MH.: Yauepcurterckoe, 1993r;

«ET'D u OI'D buonorus. bonbemoit cnpaBounuky, C.1.Konecuuxos, Jlernon,2017r;

EI'D «buonorus. Oxonorus», C.1 Konecaukos, Jlernon 2014r;

EI'D «buonorus. Pacrenus, ['pubsi, Jlumaitnukmy,Jlernon2015;

EI'D «buosnorus. DBontonus Oprannyeckoro Mupay,Jlernon2015;

EI'D «buonorus. COopHuk 3a1a4 no reueruke.» Jlernon2014;

oM wN

MartepuanbHO-TEXHUUYECKOE 00ecTIeueHHE:

1. Tabuu1e! U cxembl

2. I'epbapun

3. MukpockoIisl ¥ 1abopaTopHOE 000pyL0BaHHE.
4. IlopTpeTsl yueHbIX

5. IeMOHCTPAallMOHHBINA MaTepHUal

6. Moaenu pacTeHui.

Texnuueckue cpeocmea 00yyenus:

1. PMYV (xoMmbroTep + IpoeKTop + IKpaH)

2. Cetp UHTEpHET



