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HHOACHUTEJIBHAS 3AIINCKA.

Pabouas nmporpamMma BKIIIOYAET CIAEAYIOMINE CTPYKTYPHbIE 3JIeMEHThI:

® T[OSCHUTENIFHYIO 3alKCKy, PAaCKPBIBAIOUIYIO ILIEIH Kypca, €ro MeCTO B y4eOHOM IUIaHe,
ocHoOBaHUs s pa3paboTku, YMK u ¢opmbl opranuzanuu yaeOHO-BOCIIUTATEIBHOTO MpoLecca (B TOM
qucie (OpMbI M METOIbI KOHTPOJISA), TPEOOBAHMS K YPOBHIO IIOATOTOBKH O0YYArOIMXCSl, XapaKTEePHCTHKY
KJiacca;

® OCHOBHOE COZEp)KaHUE C YKa3aHHEM YHCIIa YaCOB, OTBOAMMBIX Ha U3Y4YEHUE TEMBI;

®  KaJICHIAapHO-TEMaTUYECKOE IUIAHUPOBAHHUE;

e omucaHue yueOHO-METOIUYECKOTO oOecneueH s (B TOM YHCIIE CIHCOK JIUTEPATYPHI).

B kypce ocHOB 00mieit Ouosioruu ydamuecss 00001al0T 3HAHUS O KU3HU U YPOBHSIX €€ OpraHu3aluy,
PaCKpBIBAIOT MHPOBO33PEHYECKHE BOIIPOCHI O MPOUCXOXKICHUH U Pa3BUTUH JKU3HU Ha 3emiie, 000010t
u yTJ'Iy6JI$IIOT HOHSATHSI 00 9BOJIIOOMOHHOM PAa3BUTUHU OPraHU3MOB. HOJIy‘-IeHHbIe 6I/IOJIOF NYCCKUEC 3HAHUA
CIly’)KaT OCHOBOH IPH PAaCCMOTPEHUH OKOJIOTMH OpraHW3Ma, MO/, OuoleH03a, Ouochepsl.
3aBepmaetcs GOpMHUPOBAHUE MMOHATHS O HOOC]epe U 00 OTBETCTBEHHOCTH YEIOBEKA 32 )KHU3Hb Ha 3eMIIe.

W3yuenne OMOJIOTHYECKOTO MaTepraa Mo3BOJISEeT peliaTh 3a1a491 SKOJIOTHIECKOTO, SCTETUIECKOTO,
MaTPUOTHYECKOTO, (U3UYECKOr0, TPYIOBOTO, CAHHUTAPHO-TUTHEHUYECKOTO BOCIIMTAHUS IIKOJIbHHKOB.
3HAKOMCTBO € KpacoToil mpupozasl Pomunel, e€ pasHooOpa3reM u 60rarcTBOM BBI3BIBACT YYBCTBO JIOOBU
K HEW U OTBETCTBCHHOCTH 3a €€ COXPAHHOCTbh. YYaluecst JOJKHBI XOPOIIO MOHUMATh, YTO COXPaHCHHE
ATOW KPaCOTHI TECHO CBSI3aHO C JICATEIHHOCTHIO denoBeka. OHM JIOJDKHBI 3HATh, YTO YEJIOBEK — YacTh
NPUPOMBI, €r0 JKU3Hb 3aBUCHUT OT HE€ W IMO3TOMY OH O00s3aH COXPaHUTh MPHPOAY s ceOs U
MOCJIEAYIOIINUX MOKOJIEHUH JIIOIEH.

[Tporpamma npemmnosnaraet BeieHHE PEHOJIOTUISCKUX HAOIFOJICHU, OTIBITHUYECKOH M TIPaKTUYECKOU
pabotel. s MOHUMAHUS yYalUMHCS CYIIHOCTH OHOJOTMYECKUX SIBJICHHWH B NPOTPaMMy BBEICHBI
naboparopHbie pabOThI, IEMOHCTPAIIUH OIBITOB, MPOBEACHNUE HAOIIONCHUI. BC€ 3TO 1aéT BO3MOXKHOCTD
HaITpaBJICHHO BOBI[CfICTBOBaTB Ha JIMYHOCTH ydamerocs: TPCHHUPOBATH IaMATh, Ppa3BUBAaThb
HaAOJTFOATEIbHOCTh, MBIIUICHHE, 00ydarb NOpuUéMaM CaMOCTOSATEIbHOW Y4eOHOW JesITeIbHOCTH,
CTIIOCOOCTBOBATh Pa3BUTHIO JTIOO03HATEIFHOCTH M MHTEPECA K MTPEIMETY.

Jns noctukeHuss 0a30BOro YpPOBHS OHOIIOTHYECKOTO OOpa3oBaHHs HEOOXOAMMO JOOUTHCS
OTIpENICJICHHON 3aBEPIICHHOCTH 3HAaHUW 00 YCIOBUAX IKU3HHM, O pa3sHOOOpasuu OHOCHCTEM,
3aKOHOMEPHOCTSIX KUBOU MPUPOABI M O 3aBUCHMOCTSIX B €€ MpoIleccax U SBICHUSIX. XOTA B COJIep:KaHUe
Kypca BKIIOYCHBI OCHOBBI Pa3JIMYHBIX OOJIACTEH OWMOJIOTHH, €r0 OTIWYAeT IeIOCTHOCTh, MOCKOIBKY
TJIaBHOM Hjeel SIBISETCS BBIICICHHE 3aKOHOMEPHOCTEH HMCTOPUUYECKOTO Pa3BUTHS M Pa3HOOOpa3us
KM3HH Ha 3emIie, B3aMO3aBUCUMOCTEH ITHX IPOILIECCOB U POJIM MX B KYJIbTYPE YEJIOBEUYECTBA.

CogepxaHue TpOrpaMMbl OTPaXKaeT COCTOSHUE HAyKH UM €€ B3alMOCBA3M C pEIICHUEM
COBPEMEHHBIX MPOoOJIeM 00IIeCTBa. Y UUTHIBAs, YTO POOIeMa IKOJIOTHIECKOT0 00pa3oBaHus mpruodpena
B HAIlIM JHH MEPBOCTENIEHHOE 3HAYEeHHE, B MpOorpaMMe JaHHOTO Kypca CYIIeCTBEHHOE MECTO 3aHHMaeT
Tema «OCHOBBI SKOJIOTHIY, YKOJIOTHYECKUN aCTIeKT BBEJICH U B PYTHE pa3elibl Kypca.

[IporpaMMa KOHKpETH3HpPYET COJEp:KaHHWE NPEIMETHBIX TeM, TMpesiaraeT paclpeneiacHue
MPEIMETHBIX YacOB IO pa3jeiaM Kypca, MOCIeNOBATeIbHOCTh M3YYCHHUS TEM H Pa3lIeioB C y4ETOM
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, TOTUKH Y4eOHOTO IIPOIECcca, BO3PACTHBIX 0COOEHHOCTEH
YUaIIAXCSL.

Paboyasi nporpaMma opuMeHTHPOBaHA HA Mcnoab3oBanue Y MK:
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TUTSE 00 YJarOIIUXCSI:
OG6yuenne mo Ouonoruu B 11 kiacce Bemercs mo yueOHuUKY: buomorus: 10 kmacc: 6a30BbIi

ypoBesb: 10 kmacey» /Tlox pen. YI.H. [Tonomapesoii. — M.: Benrana — I'pad, 2012

JUISL YYUTES:
1. CyxoBa T.A., CrporanoB B.M, Ilonomapesa W.H. buosoruss B OCHOBHOH IIKOJE:
[Tporpammel. M.: Benrtana-I'pad, . — 72 c.

OcHoBHBIE 1IeNI W3y4YeHUs Kypca ouosorun B 11 kiacce:
W3yueHre OHOIOTUY B OCHOBHO# IITKOJIE HAITPABIICHO HA JOCTIKEHHUE CIEIYIONINX TIeIei:

® OCBOEHHe 3HAHHUIl 0 OMOJOTHYECKUX cUCcTeMax (KJIeTKa, OpraHu3M, BUJ, SKOCHCTEMA); UCTOPUU
pa3BUTHS COBPEMEHHBIX NPEJCTABICHUNW O >KUBOW MPHUPOAE; BBIIAIOMIUXCS OTKPBITUAX B
OMOJIOTHYECKOH HayKe; poiu OHMOJOrMY4eckod Hayku B (OPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA; METO/1aX HAYYHOTO MTO3HAHMS;

e OBJaJeHHe YMEHHSAMH OOOCHOBBIBAaTb MECTO U POJIb OMOJOTMYECKUX 3HAHUN B MPaKTUYECKON
NEeSITeTbHOCTH JIIOACH, pPa3BUTUU COBPEMEHHBIX TEXHOJIOTWUH; MPOBOJUTH HAOIIOJACHUS 32
HKOCHUCTEMAaMH C LEJIbI0 UX ONMCAHMS U BBISIBICHUS €CTECTBEHHBIX U AHTPOIIOT€HHBIX U3MEHEHU;
HaXOJUTh U aHAJIM3UPOBATh HH(OPMALHIO O KUBBIX 00BEKTaX;

® pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPUYECKHX CIIOCOOHOCTEH B
IpOLIECCe M3YYEHUS BBIIAIOIIUXCS TOCTHKCHUH OMOJIOTHH, BOLICIAIINX B OOIIEYEIOBEUECKYIO
KYJIbTYPY; CIOXHBIX M NPOTHBOPEYUBBIX ITyTEH DPa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISJIOB,
uel, TEeOpWi, KOHIICTIUH, Pa3JIMYHBIX TUMOTE3 (O CYIIHOCTH M MPOUCXOKICHUU >KU3HH,
YeJioBeKa) B X0/1¢ padOThl C Pa3IMYHBIMH UCTOYHUKAMH UH(POPMALINY;

® BOCIIMTAaHHE Y66)KI[6HHOCTI/I B BO3MO’KHOCTHM IIO3HAHHUS >KHBOM IIpUupoabI, HeO6XOI[I/IMOCTI/I
6epe)KHOFO OTHOLICHUA K HpHpOI[HOfI cpeae, CO6CTB€HHOMy 3A0POBBIO; YBAKCHHUS K MHCHUIO
OINIIOHCHTA IIpH 06CY)KI[€HI/II/I OMOJIOTHYECKUX Hp06HeM;

® HCHOJIb30BaHHE NMPHOOPETEHHbIX 3HAHUI M YMEeHHIl B NMOBCEJHEBHOM KM3HM ISl OLEHKU
NOCJIEACTBUM CBOEH NEATENBHOCTH 10 OTHOLIEHWIO K OKPYXKAIOLIEH Cpeze, 3J0pOBBI0 APYTUX
J0Jel M COOCTBEHHOMY 370pOBBIO; OOOCHOBaHHMSI M COONIOAEHUS Mep NpoPUIaKTUKU
3a00JIeBaHN, IPABUJI TIOBEJICHUS B IIPUPO/IE.

TpebGoBanus K ypOBHIO NOATOTOBKHM yuamuxces 11 kiaccos.

B pe3ynbrate u3yueHuss OMOIOrMM YUEHUK JTOJIKEH:

3HATH/IIOHUMATh:

OCHOGHbIE RnONI0MceHua OUONOTUYECKHX Teopul (KIeTouHas, SBoytolMoHHas Teopus Y.J/lapBuHa);
yuenne B.M.Bepnanckoro o Ouocdepe; cymHocTh 3akoHOB [ .MeHnens, 3aKkOHOMEpPHOCTEH
N3MCHYHNBOCTH,

cmpoenue duonozuecKux 00beKnoee: KIeTKu; TEHOB U XPOMOCOM; BHJIa U SKOCUCTEM (CTPYKTYpa);
CYUIHOCMb OUO0S102UUeCKUX NPoYeccos: Pa3MHOXKEHNE, OIUIO0TBOPEHUE, EHCTBIE HCKYCCTBEHHOTO U
€CTECTBEHHOT0 0TOOpa, OpMHUPOBAHKE IPUCIIOCOOIEHHOCTH, 00pa30BaHNE BUIOB, KPYTOBOPOT BEIIECTB
U TIPEBpAIllCHUs] SHEPTUH B 3KOCcHUCTeMax U ouocdepe;

6KJ140 6blOAIOUUXCA YUEHBIX B PA3BUTHE OMOJIOTHYECKON HAYKH,

OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CHMBOJIHUKY,

YMETh:



00bACHAmMb: POIb OUONOTUU B (POPMHUPOBAHUHM HAYYHOTO MHPOBO33PEHUS; BKIIAJ OHMOIOTHYECKUX
Teopuii B (opMUpOBaHWE COBPEMEHHON E€CTECTBEHHOHAYYHOW KapTHHBI MHpPA; €IUHCTBO >KUBOU H
HEXHUBOW NIPHUPOJIBI, POACTBO >KMBBIX OPraHM3MOB; OTPHULATEIBHOE BIMSHHUE AJIKOrOJId, HUKOTHHA,
HapKOTHYECKUX BEILECTB HA Pa3BUTHE 3apO/bIILIA YEJIOBEKA; BIMSIHUE MyTareHOB Ha OPraHU3M YelloBeKa,
HKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MbI; B3AaUMOCBSI3U OPraHU3MOB M OKPYXKAIOIIEH Cpe/Ibl; MPUUYHUHBI
9BOJIIOLIUM, U3MEHSAEMOCTH BHUJOB, HAPYLICHUH Pa3BUTHUs OpPraHU3MOB, HACIEICTBEHHBIX 3a00JI€BaHUM,
MYTaIi, yCTOWYMBOCTH U CMEHBI 9KOCHCTEM; HEOOXOIMMOCTH COXPaHEHHsI MHOT00Opa3us BUJIOB;
peuwiamp >IEMEHTapHbIe OMOJIOIMYECKHE 3aJjaud; COCTABIATH 3JEMEHTapHbIE CXEMbl CKPELIUBAHUSA U
CXEMBbI [IepeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMaX (LM MUTAHUS);

onucwvleams 0co0eil BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO;

6b1A6/1AMb TIPUCIIOCOOTICHUS OPTaHU3MOB K cpesie 0OMTaHUs, UICTOUHUKH MYTareHOB B OKpY’KaloUIeH
cpeze (KOCBEHHO), aHTPOIIOI€HHbIE N3MEHEHUS B 3KOCUCTEMAaX CBOEH MECTHOCTH;

cpasnueamsp: OUOIOTUYECKHE OOBEKTHI (XMMHUYECKMHA COCTAaB Tel JKUBOM W HEXHUBOH NpPUPOMBI,
3apOJIbIIIN YeJIOBeKa M APYIMX MIIEKONUTAIOIUX, IPUPOJHBIE IKOCUCTEMBI M arpO’KOCUCTEMBI CBOEH
MECTHOCTH), MIPOLECCHI (ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD, MOJIOBOE M OECII0NIOe Pa3MHOKEHUE) U
JieN1aTh BBIBO/Ibl HA OCHOBE CPaBHEHUS;

AHAU3UPOEAMb U OUEHUEAMDb PA3IINYHBIC TUIOTE3bl CYILHOCTH >KM3HHU, IPOUCXOXKACHUS KU3HHU U
YeJI0BEKa, INI00ANbHbIE 3KOJOrMYECKHe MpOOIEeMbl M IyTH MX PELICHMs, MOCIEICTBUS COOCTBEHHOM
JIEATEIIbHOCTH B OKPYXKAIOIIEH CPeE;

u3yuams U3MEHEHUS B SKOCHCTEMax Ha OMOJIOIMYECKUX MOAECTX;

Haxooums VHPOPMALHIO O OMOJOTUYECKHX OOBEKTaX B Pa3NMYHBIX MCTOYHHKAX (Y4eOHBIX TEKCTax,
CIPaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX M3/1aHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeT) u
KPUTUYECKH €€ OLICHUBATD;

HCIOJIb30BATh IPUOOPETEHHBIE 3HAHUSA U YMEHUS B IPAKTUYECKON JIESITEIbHOCTH U IIOBCEIHEBHOM KU3HU
AJIs:

coOJIr0IeHUs Mep MPOGUIAKTUKN OTPABICHUM, BUPYCHBIX U JIpYTux 3a00Ji€BaHU, CTPECCOB, BPEAHBIX
IpUBBIYEK (KypeHUE, aJIKOT0JIN3M, HAPKOMaHMsI ); IPaBUJI [TIOBEACHUS B IPUPOIHON CpEIE;

OKa3aHMs IEpBOM IOMOIIM MPH HPOCTYAHBIX W JPYruX 3a00JIeBaHUSAX, OTPABICHUU IHUIIEBBIMU
IIPOJYKTAMH;

OLIEHKHU 3TUYECKUX ACIEKTOB HEKOTOPBIX MCCIIEI0BAHUN B 00J1aCTH OMOTEXHOIOTHH.



Conepxanue o0yueHust

11 knacc (34 4, 1 4 6 nedenio)

1. OprannsmeHHbI YPOBeHb KU3HHU (284)

Opranu3MeHHbIN YpOBEHb )KM3HHU U €ro pojb B pupoje. Opranusm Kak ouocucrema.

OOMeH BelecTB U MPOILECCHl >KU3HEAEATEILHOCTH OpPraHU3MOB. Pezynayus npoyeccos
JHCUZHEOeAMENbHOCMU 0p2anu3mMo8. Pasnuuus opeanuszmos 6 3agucumocmu om cnocoba NUMAHUs:
cemepompoui (canpogumwi, XuwHUKU, napasumst) u asmompoduvt (homompoghel, xemompogwi).

Pa3smHoOXkeHMe opraHu3MoB — 1ojoBoe M Oecnosoe. OIIONOTBOPEHUE U €r0 3HAYEHUE.
Heotinoe onnooomeopenue 'y  NOKPbIMOCEMEHHbIX  (Y8emKosvlx) pacmenui. Hckyccmeennoe
onjio0omeopenue y pacmeHull U HCUGOMHbIX.

WNunuBuayansHoOe pa3BuTHe opraHusma (oHTOTEHE3). OMOpHUOHATBHBIN u
MOCTAMOPHOHAIBHBIN TIEPUONBI pa3BUTHs OpraHu3ma. [locrieAcTBusl BIMSHHS aKOTOJS,, HUKOTHHA U
HapKOTUYECKUX CPEJICTB HA Pa3BUTHUE 3apO/IbIIIA YEIOBEKA.

HacneacTBeHHOCTP M HM3MEHYMBOCTH — CBOMCTBA OpraHM3MOB. I'eéHeTHKa - Hayka O
3aKOHOMEPHOCTSX HACJIEeICTBEHHOCTH U U3MEHYUBOCTH.

W3MeHunBOCTh NIPU3HAKOB OpraHU3Ma M €€ THUIlbl (HAacleACTBEHHAsl U HEHACJE/ICTBEHHAs).
Myrtanuu, uX MarepuaibHble OCHOBBI — U3MEHEHHUE I'€HOB M XPOMOCOM. MyTareHsl, UX BIIMSHHE Ha
OpraHM3M YeJIOBEKa U Ha )KUBYIO IPUPOAY B LIEJIOM.

'eHeTnyeckne 3aKOHOMEPHOCTM  HACJIEJOBAaHMs, YyCTaHOBIeHHble [.Mennenem, ux
UTOJIOTMYECKHE OCHOB. MoOHOTHOpHIHOE U IuUTHOpUIHOE CcKpemmBanue. 3akon T.Mopeana.
XpoMOocOMHas T€OpHUsl HACIEICTBEHHOCTU. Bzaumooeticmsue 2enos. COBPEMEHHBIE MPEACTABICHUS O
reHe, TeHOTHUIIE U TEHOME.

'eneruka moja W Hacle[oBaHME, CHEIUIEHHOE ¢ mojioM. HaciencrtBeHHble OoJe3HH, HX
npoduIakTuKa. Imuueckue acnekmvl MEOUYUHCKOU 2eHEeMUKIL.

@Dakmopyl, onpedensowue 300posve yenoseka. Teopuecmseo kak ¢hakmop 300posvs u
nokaszamens obpasa owcusHu uenogexka. Cnocodonocmv k meopuecmagy. Ponv meopuecmea 6 dcusnu
Kaxico002o 4enogexa.

I'enernueckne ocHoBbl cenekuuu. Briman H.M.BaBunoBa B pa3BUTHE CENEKUUU. YUYEHHE
H.N.BaBunoBa 0 1eHTpax NHpPOUCXOXKIEHUSA KYJIbTYPHBIX pacTeHUid. OCHOBHBIE METOJbI CENEKLHHU:
ruOpuaAn3aIys U HCKYCCTBEHHBIH 0TOOP.

buorexHonorus, ee JOCTUKEHHS. DTUUYECKUE aCIEKThl Pa3BUTHUSI HEKOTOPBIX UCCIEAOBaHUHN B
OMOTEXHOJIOTHH (KJIOHUPOBAHUE YETIOBEKA).

Bupycel — Heknerounass (opma CylecTBOBaHUS OpPraHuW3MOB. BupycHble 3a0oiieBaHUS.
Cnocobwst 6opvoul co CIIHom.

2. Knerounblii ypoBeHb Ku3HH (244)

Kiterounslii ypoBeHb OpraHu3alMy XU3HU U €r0 pojb B Npupone. PazBurue 3HaHMM O
knerke (P.Iyk, K.M.bsp, M.IlIneiioen, T.Illéann, P.Bupxos). MeToabl U3y4eHUs KIETKH.

KreTka kak aTam 3BOJIIOLMU KUBOTO B HcTOpuM 3emiid. MHOroo6pasue KJIeTOK U TKaHeH.
Knerka — ocHOBHas cTpyKTypHast U (yHKIIMOHAIbHAS €MHUIA KU3HECSITEIbHOCTH OTHOKJIETOYHOTO U
MHOT'OKJIETOYHOTO OPTaHU3MOB.

OCHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPUU. 3HAUEHHUE KJIETOUHOW TEOpUHU B CTAHOBJICHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpA.

OcHOBHbIE YacTM B CTPOCHMHM KJIETKU. [IOBEpXHOCTHBIM KOMIUIEKC KIETKH —
ouosiornyeckas memOpana. [{uronnazma ¢ opraHonjaMy U BKIFOUYEHUSAMHU. SIIpo ¢ XpOMOCOMaMH.

[TocTosiHHBIE M BpEeMEHHbIE KOMIIOHEHTHI KIIETKH. MeMOpaHHBbIE M HeMeMOpaHHbIE
OpraHoufbl, X (PYHKIIUU B KJIETKE.

HosiaepHble (IPOKAPHOTHI) U SIAEPHBIE (3YKapUOThI) KIETKH. [ unomesvl RPOUCX0HCOEHUS
IYKAPUOMUYECKUX KTIeOK.
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Kierounslii MK KU3HU KIIETKH. JleeHue KIeTKU - MUTO3 U Meno3. Comamuueckue u
nonogvle kiemku. OcobeHnocmu 06pazo8amusl NOJI08bIX KIEMOK.

Crpykrypa xpomocoMm. Crerududeckue OenKu XpoMocoM, ux (GpyHKuuu. XpomMaTuH —
komruiekc JIHK u cnemmduueckux OenkoB. Komnaxmuszayus xpomocom. OYHKIIUA XPOMOCOM Kak
CHCTEMBl TE€HOB. JJuniououviil U 2aniouoHwlli HAOOp Xpomocom 6 kiemkax. Iomonoeuunvie u
He20MON02UYHbLE XPOMOCOMbL. 3HAYCHHE BUAOBOIO MMOCTOSHCTBA YUCIa, (POPMBI U pa3MEepPOB XPOMOCOM
B KJIETKaX.

3. MoJiekyJsipHblii ypoBeHb ku3Hu (134)

MonexyssipHbIA YPOBEHB KU3HU, €T0 0COOCHHOCTH U POJIb B IPUPOJIE.

OCHOBHBIE XMMUYECKUE COCAMHECHHS XUBOM Marepuu. Makpo- u MukposiemeHmol
ocusom eewecmee. OpraHu4ecKre 1 HEOPraHUUYECKUE BEILIECTBA, UX pOJib B KieTKe. Bojga — BaykHBIM
KOMIIOHEHT UBOro. OCHOBHBIE OHMOMOIMMEPHBIE MOJIEKYJIbI XKUBOW MaTepuu. [lonamue 0 MOHOMEPHBIX
U NOTUMEPHBIX COCOUHEHUSX.

Ponp opranmyeckux BeEIIECTB B KJIETKE OpPraHHM3Ma 4YeloBeKa: OENKOB, YIJIEBOJOB,
JUIHUI0B, HYKJIEMHOBBIX KUCIIOT.

CrpoeHne M XUMHYECKMM COCTaB HYKJIEMHOBBIX KHCJIOT B KiIeTKe. [lonamue o
nykneomude. Ctpykrypa u ¢ynkmumm JIHK — Hocurens HacleACTBEHHOH HWH(OpPMAIMHM KIICTKH.
Permukamus JAHK. Mampuunas ocnosa pennuxkayuu /HK. Ilpasuno xomniemenmaprocmu. 1eH.
Ilonamue o kooone. I'enernyeckuii koj. Ctpoenue, pyHkuuu U MaHoroodpasue popm PHK B kierke.
Ocobennocmu J{HK knemok sykapuom u npoxapuom.

[Ipoueccel cuHTE3a Kak dYacTh MeTa0ojiuM3Ma B JKUBBIX KieTkaX. DOTOCHMHTE3 Kak
YHUKaQJIbHAs MOJIEKYJISIpDHAs CHCTEMa IIPOLIECCOB CO3JAaHMUS OpraHM4ecKux BelecTB. Ceemosvie u
memHogvle peakyuu homocunmesa. Poib GoTOCHHTE3a B IPUPOJIE.

ITponiecchl 6uocuHTE3a MOJIEKyJl Oenka. JTanbl cuHTe3a.. MaTpUuyHOe BOCIIPOU3BOJICTBO
OEJIKOB B KIIETKE.

MorekyssipHble MPOLECCHl PACIICIUIEHUS! BELIECTB B 3JIEMEHTAPHBIX OMOCHCTEMAax Kak
yacTe MeTaboim3Ma B KieTkax. [IoHATHE O KIETOYHOM IbIXaHWU. BeCKUCIOpOAHBIN M KUCIOPOIHBIN
3Tarbl JbIXaHUs KaK CTaIUU SHEPreTHYECKOro 00eceyeHus KIEeTKH.

[loHsiTHE O MJIACTMYECKOM U JHEPreTUYECKOM OOMEHE B KieTKe. Posb pezynsimopos
OUOMONIEKYIAPHBIX NPOYECCO8.

OnacHOCTh XMMUYECKOT0 3arpsi3HEHUS OKpYysKatolel cpenbl. [locnencTus aeareapHOCTH
4elloBeKa B OKpyXkaromen cpezne. IIpaBuna noBeneHus B NpUpOAHOHN cpene. Bpems skomoruueckoin
KYJIbTYpBI YeJIOBEKA U 00I11eCTBA. DK0102Usl U HOBOe 8033peHuUe Ha Kyabmypy. Oco3nanue uenogeuecmeom
Henpexoosauell YeHHOCMU JHCUSHU. DKOI02UYECKas KYIbmypa — 8adCHAs 30a4d 4enoeeiecmad.

3akiouenue (44)

buocuctembl: OT 3JeMEHTAapHBIX OMOXMMHUYECKHX cHcTeM 10 Ouochepsl. Bumosoe
O6unopaszHooOpa3ue. YpOBHU OpraHU3aIK IPUPOIbI.

Jnst opranu3aiuy o0y4eHus ¢ UCIIOIb30BAHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUI
UCTIOJIB3YIOTCS
O6pa3oBarenbHble MIaT(HOPMBI:

v’ . Tlopran gucranmuonnoro ooyuenus (http://do2.rcokoit.ruV UHTEpakTHBHBIE KYPCHI IO
OCHOBHBIM IIPE€AMETaM HIKOJIbHOU MPOrpaMMBl.

v" Poccuiickas 3JeKTpOHHas 1KoJIa, https://resh.edu.ru/. Bumeoypoku u TpeHaXepHI IO BCEM
y4eOHBIM IPEeIMETAM.



.MNuTepuet ypoxk https ://intemeturok.ru/. bubaroreka BH1€OypOKOB IO UIKOJHON MPOrpaMMme

v' Slknacc https://vyww.vaklass.ru/. Bumeoypoku u TpeHaKephl.

v' Ilnomanka O6paszosarensHoro mnenrpa «Cupuyc» (http://edu.sirius.online).

v" MocKOBCKas 3IIeKTpoHHas [mKkoja https://uchebnik.mos.ru/catalogue. Buneoypoku u cueHapuu
YPOKOB.

DNEeKTPOHHBIE PECYPCHI:

e buomorus. https://interneturok.ru/subject/biology . Ypoku mkonsHo# mporpamMmMsl. Buseo,
KOHCIIEKTBI, TECThI, TPCHAXKEPHI.

o Dokchopa. UnTepakTUBHBIA Y4eOHHK 11O OMOJIOTHH. 25 BHIIEO.

e InternetUrok.ru.

e eBi0.ru - aeKTpOHHBIH y4eOHUK 110 Orooruu / MyabTUMEIUIHHBIN y4eOHHUK 110 OHOJIOIHN

e buosorusa. BupTtyanbHsiii xxuBoi yroiok. Paznen buosorust pa3BepHyT 11 TEMaTHYECKOM
noJIepKu odpazoBarenpHoro nmoprana MultiRing.ru, npodeccronanbHoro cepprca
noarotoBku k EI'D onnaita College.ru.

e VYpoku nis noarotoku kK LT u EI'D no 6uonoruu. 24 Bugeo. Anykap - 00pazoBaTesIbHbII
kaHan benapycu.

e https://sbio.info/materials/ Ha caiite nono0pansl yueOHbIE MaTEpPHAIIBI [0 OHOJIOTHH U
sKoJIoruH. Martepuaibl peIHa3HaYCHbI CTapIICKIACCHUKAM, CTYICHTaM CPEIHHUX U BBICIIIUX
y4eOHBIX 3aBEICHUIL, a TAK)KE YUUTEISIM 00111e00pa30BaTeIbHBIX HIKOJI.

e Unrepuer-pecypcenl. buonorus
https://www.facebook.com/groups/stu2.0/permalink/409059793087124/

'K «IIpocBenieHne» mpeaocTaBiseT OeCIUIaTHBIN TOCTYII K AJIEKTPOHHBIM (popMaM y4eOHUKOB 110
ouosornu. https://www.prosv.ru/news/show/5696.html

[Mopran auctanimonHoro ody4enus http://do2.rcokoit.ru. MaTepakTHBHBIC KYPCHI TI0 OHOJIOTHH.
Hurepuer ypok _https://interneturok.ru/. BubnuoTteka BUICOYPOKOB IO OUOJIOTHH.

Slknacc  https://www.yaklass.ru/. Bugeoypoku u TpeHaxepsl 10 OHOIOTHH.

MockoBckast aekTpoHHas mkosa https://uchebnik.mos.ru/catalogue. Bupeoypoku u clieHapu# ypoKOB
110 OMOJIOTHH.

Poccwuiickas anekTponHas mkoia. https://resh.edu.ru/. Buneoypoku u TpeHaxxepbl IO OUOJIOTHH.

biouroki.ru
KpoccBopasl Tectsl PeGycbr Martepuaiibt

JMCTAaHIIHOHHBbIEC BU€0-KOHCYJbTAIMN 1O NoAroToBke K cnavye 'MA (na caiite PIIOKa)

https://www.spbcokoit.ru/gia/archive/bio
https://youtu.be/5iKCKDDbuKO
https://www.youtube.com/watch?v=8HQ021G5i68



https://interneturok.ru/subject/biology
https://sbio.info/materials/%20%20%20На%20сайте%20подобраны
https://www.facebook.com/groups/stu2.0/permalink/409059793087124/
https://www.prosv.ru/news/show/5696.html
http://do2.rcokoit.ru/
file:///D:/Desktop/%20https:/interneturok.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://biouroki.ru/
https://www.spbcokoit.ru/gia/archive/bio
https://youtu.be/5iKCKDDbuK0
https://www.youtube.com/watch?v=8HQo2lG5i68

KanenmapHo- TeMaTH4eckoe IIaHUPOBaHKE

pa3sMHOKEHHUE, TaMeThl, TepMa(POIHTHL.
[TonoBoe u Hecrionoe pa3sMHOKEHHE.
becnonoe pazMHOeHUE — IpeBHENIINI
croco0 pasMHokeHust. Busl Oecmooro
Pa3sMHOXKEHUSI: IOYKOBAHUE, JICJICHHE Tela,

JaBatp onpeneneHue NOHATHIO
pa3MHOKEHHUE.

Has3piBaTh OCHOBHBIE (POPMBI Pa3MHOXKEHHS,
BUJIBI T10JIOBOT'O U OECIIOIOr0 Pa3sMHOXKEHMUS,
CHOCOOBI BET€TATUBHOI'O PA3MHOXKEHHUSI.

Tema ypoka
Ne P DJeMEeHTHI COlepKaHuUs TpeboBaHus K YPOBHIO ITOATOTOBKH. I[:;/I?II{I;I:C Hara
Tun ypoka A TIpum @axkt
I'maBa 1. OprannzMeHHbIN ypoBeHb KU3HU (17 4.)
1 Opranu3MeHHbIH YPOBEHb OCHOBHBIE MOHATHSL: )KU3Hb, OTKPBITas 3HaTh: I'm.1,§ 1, | 4.09
XKHU3HH U €r0 POJib B IIPUPOJE. CHCTEMa, HaCIIEeICTBEHHOCTb. CBoiicTBa )XHUBOTO B. 1-3
N3menunBocThb. OTIUUUTETIbHEIE YMeThb BbUIEJSITh:
0COOEHHOCTH KUBBIX OPTaHU3MOB OT OCOOCHHOCTH Pa3BUTHUS )KUBBIX OPTaHU3MOB
HE)KUBBIX: €UHBIA NPUHIIMI OPraHU3aLuH,
0OMeEH BEIIECTB 1 SHEPTHH.
OCOOCHHOCTH Pa3BUTHUS: YIOPSIOYECHHOCTb.
ITocTeneHHOCTD, IOCIEAOBATEIBHOCTD,
peanu3anys HaclIeACTBEHHON nH(popManuu.
2 Opranusm kak Ouocucrema. KneTka - ocHOBHas CTpYKTypHas €AMHULIA Ymern: §28.1-3 | 11.09
opranu3moB. KiieTka kak Orocucrema. [IpuBOAUTH IPUMEPHI OPTaHN3MOB,
KrnerouHoe cTpoeHHe OpraHu3MoB, Kak MMEIOIIUX KIETOYHOE U HEKJICTOUHOE
JIOKa3aTeJIbCTBO UX POJICTBA, €IUHCTBA CTpOCHHUE.
JKUBOU IIPUPOABL. Ha3biBaTh )XM3HEHHBIE CBOMCTBA KIIETKH U
MOJIOXKEHUS KIIETOYHOM TeopHuu.
OOBACHATH OOIIHOCTH TPOUCXOKICHHS
pacTeHuil U )KUBOTHBIX.
3 [Iporiecchl )KU3HENEATSIIBHOCTH | ACCUMIIALIUS, TUCCUMIIAIUS, (DepMEHT. YMmern: §38.1-3 | 18.09
MHOTOKJIETOYHBIX OPTaHU3MOB. OOMeH BellecTB U MpeBpalieHne 3Heprun — | JlaBaTh onpeaeseHus MOHITUSIM
NPU3HAK )KUBBIX OPraHU3MOB. ACCHUMMWJIALIUS, TUCCUMMIISIIINS.
ACCUMUIISIINS ¥ TACCUMIIISIITHS — HaspiBaTh 3Tanel oOMeHa BEIIeCTB, POIb
MIPOTHUBOIIOJIOXHBIE IPOLIECCHI. AT® u GpepMeHTOB B O\B.
XapakTepr30BaTh CYLIHOCTb Mpoliecca 0\B
4 Pa3smHOXEHHME OPraHU3MOB. PasmHuoskeHne, 6ECII0I0e ¥ BEreTaTHBHOE YMerh: §48.1-3 | 25.09




criopooOpa3oBaHue. Bupl BereraTHBHOTO
Ppa3sMHOKEHUS

IIpuBOOUTH IPUMEPHI PACTEHUN 1
KUBOTHBIX C Pa3iIMIHBIMUA (POpMaMH H
BHAJAMH Pa3MHOKEHUSI.

XapakTepu3oBaTh CYIIHOCTh OECIONOT0 U
MTOJIOBOTO Pa3MHOXKEHHSL.

OOBSICHATD OMONOTHYECKOE 3HAUCHHE
0eCroIoro pa3sMHOKCHUSL.

Om1010TBOPEHUE U €TO Or1010TBOpEHUE, TAMETOT'€HE3, MEH03, YMmeTh: § 5, puc. 2.10
3HAYCHUE. KOHBIOTAIIUS, IEPEKPECT XPOMOCOM. Y3HaBaTh U ONKCHIBATH 110 PUCYHKY 4,8.1-3
TlonoBoe pa3MHOXKEHHUE pacTCHUN U TOJIOBBIE KJIETKH.
JKUBOTHBIX, €r0 OMOJOTMYECKOE 3HAUCHUE. BriaensaTh pa3auuus My»)CKUX U )KEHCKHX
[TonoBbIe KNETKH: CTPOCHUE U PYHKITHH. MOJIOBBIX KJIETOK.
O0pazoBaHue MOJIOBBIX KIETOK Brigensate ocobeHHOCTH Oectonoro u
(ramerorenes). OceMeHEHUE. MTOJIOBOTO Pa3MHOKECHHSI.
Omiog0TBOpEHHE. OOBSICHATH OMOJIOTMYECKOE 3HAYCHHE
MOJIOBOTO Pa3MHOKEHHS, CYITHOCTh U
0OMOJIOrMY 3HAYCHHE OILJIOJOTBOPEHUSI.
Hcnonw3oBath pecypcbl MHTEpHETA 17151
COCTABJICHHSI CTIPABKU O TEHETUYECKUX
3200JICBAHUSX, CBSI3AHHBIX C HAPYIICHUEM
JICJICHHUS TIOJIOBBIX KJIETOK.
Pa3BuTHe opraHuzMoB oT OmIog0TBOpEHUE, OHTOTCHE3, IMOPHOTCHE3. | YMeETh: §6,puc. | 9.10
3apOXKJICHHS 710 CMEPTH. Poct u passutne opranu3MoB. OHToreHe3 v | JlaBaTh OnpeaeICHUs MOHITHIM 5-7, 8. 1-3
€ro 3Tarbl. IMOPUOHAIILHOE U Om10710TBOPEHUE, OHTOI'CHE3, IMOPHOTCHE3.
MOCTAIMOPUOHATILHOE Pa3BUTHE. Ha3biBaTh HaYaslo U OKOHYAHHE
JlpoGrieHue, racTpysiys, OpraHoreHes. MOCTIMOPHUOHAIBHOTO PA3BUTHSI, BUJIBI
3aKOH 3apOJIBIIIIEBOTO CXOJICTRA (3aKOH MOCTIMOP pa3BHUTHSL.
K.bapa) XapakTepu3oBarh CYIIHOCTb 3M0 U
MOCTIMOP MEPHOIOB PA3BUTHS
AHaIM3UPOBATh U OIICHUBATH BIIMSIHUC
(hakTOpOB pUCKA Ha 3I0POBbHE,
HUCII0JIB30BaTh HpI/IO6peTeHHBIe 3HAHUA HJIA
MPOMUIAKTUKY BPEIHBIX TPUBBIYCK.
W3 uctopun pa3BUTHS TEHETUKU. | AJUIENBbHBIC T€HBI, I'€H, TeHOTHII, YMerTh: §7,8.1-4 | 16.10

M3MEHYHUBOCTD, HACJIEICTBEHHOCTD,
benoTwuI.

HacnencTtBeHHOCTh M HN3MEHYMBOCTH -
CBOICTBa OpraHu3MoB. [ 'eHeTHKa — HAayKa O

JlaBaTpb ompeneneHUs TOHATHIM AJJIETbHBIC
I€Hbl, T'eH, TeHOTHII, N3MEHUYUBOCTb,
HACJICJICTBEHHOCTb, (DEHOTHUIT

Ha3piBaTh nmpu3HAKN OHOIOTHIECKUX
00BEKTOB — TE€HOB M XPOMOCOM.




3aKOHOMCPHOCTAX HACJICACTBCHHOCTU U
HU3MCHYMBOCTH.

XapakTepru30BaTh CYIIHOCTb OMOJIOTHY
MPOIIECCOB HACJIECTBEHHOCTH U
W3MEHYHBOCTH.

OOBSICHATH IPUYMHBI HACICICTBEHHOCTH U
W3MEHYHBOCTH, POJIIb TEHETHKH B
(hopMUPOBaHUH COBPEMEHHOW HAYYHON
KapTHUHBI MUPA, B TPAKTUIECKOM
JIEATETLHOCTH JIIOJICH.

Hcnons3zoBanue Menaenem
TUOPHUIOIOTHYECKOTO METO/I.
MounorubpunHoe ckpemuBanue. HemomHoe
JIOMUHUPOBaHKE. AHATU3UPYIOIIEE
ckpeuuBanue. Llutonornueckue 0CHOBBI
3aKOHOMEpPHOCTEN

PeLeCCUBHBIHN MPHU3HAKU, MOHOTHOPHIHOE
CKpEIllMBaHueE.

[IpuBOANTH IPUMEPHI JOMUHAHTHBIX U
PELIECCUBHBIX TPU3HAKOB.
BocnpousBoauTs hopMyIMpOBKH paBUIIa
€AMHO00PAa3Msl U MPABIJIA PACIICTIICHHS.

8 M3MeHIMBOCTD MTPU3HAKOB I'eHOM, I3MEHUYNBOCTD, MyTaIllH, MyTareH, | YMeTb: § 8, puc. 23.10
OpPTaHU3MOB U €€ THIIHL. TTOJTUTIITOV THS. JaBaTh ompeneneHne TepMUHY 8-9,B. 1-4
OcHoBHBIE POPMBI U3MECHUYMBOCTH. BUbl HW3MEHUYUBOCTb.
MyTallii 110 CTEeTIeHN N3MeHeHns reHoTuna: | [IpuBoauTh npuMepsl HeHaCIeACTBEHHOM
TeHHBIE, TEHOMHBIE, XPOMOCOMHBIE. W3MEHYHBOCTH, HOPMBI PEAKIINH ITPU3HAKOB,
Bapuanuonnast kpuBas, "3SMEHUYUBOCT, 3aBUCUMOCTH TIPOSIBIICHUS HOPMBI PEAKIIUU
Mo U(UKALIKS, HOPMA PEAKIIHH. OT YCJIOBUM OKpPY’Karollei Cpeabl.
3aBUCUMOCTH NPOSIBJICHUS ACUCTBUS TEHOB | AHAM3UPOBAThH COAEPKAHUE OCHOBHBIX
OT YCJIOBHUI BHEILIIHEW CpPEIbI. TOHATHIA.
XapaKkTepUCTHKH MOJU(PHUKATUOHHON BBISIBIISITE U ONTUCHIBATH Pa3HbIe (POPMEI
n3MeHuYnBoCcTH. HacnenmoBanne W3MEHYHBOCTH OpraHu3MoB. HazbIBaTh
CIIOCOOHOCTH TIPOSBIIATH MMPU3HAK B MIPUYUHBI, 00ECTICUNBAIOIINE SBICHNC
OTpesIeICHHBIX YCIOBUSX. HACJIEICTBEHHOCTH, OMOJIOTHYECKYIO POJIb
XpPOMOCOM, OCHOBHBIE (DOPMBI
W3MEHYHBOCTH.
[IpuBoAUTH IPUMEPHI TEHHBIX ¥ TCHOMHBIX
MyTalui.
Ha3zbiBaTh BHIIBI HACIIEICTBEHHON
W3MEHYHBOCTH, YPOBHH U3MEHEHUS
TE€HOTHIIA, BUJIbI MyTalllid, CBOMCTBA
MyTaIui.
9 'eneTnueckue 3akoHoMepHOCTH, | ['OMO- ,reTepo3uroTa, TOMUHAHTHBINA U YMmeTh: § 9, puc. 6.11
OTKpbIThIE . Mennenem. pelieCCUBHBII NPU3HAKH, MOHOTHOPHIHOE [aBatb onpeneneHus noHATUsIM I 'omo- 10-11, B.
CKpeIllMBaHue. ,T€TepPO3UTOTA, JOMUHAHTHBINA U 1-3
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[IpaBuio enuHOOOpasus. 3aKoH
pacmerieHns. ' umoresa 4MCTOTHI raMerT.

OnuchiBaTh MEXaHU3M TIPOSIBIICHUS
3aKOHOMEPHOCTEH MOHOTHOPUIHOTO
CKPEUIMBAHUS, MEXaHU3M HETIOJHOTO

JIOMHHHUPOBAHUSL.
10 | AurnOpuaHOE CKpelBaHKE. I'eHoTHII, AMTHOPUIHOE CKPEIIUBAHNE, YMeTh: § 10, puc. | 13.11
MTOJINTHOPHUTHOE CKpeIInBanue, (hEHOTHII. OmnurchIBaTh MEXaHU3M TTPOSIBIICHUS 12-13, B.
JlaGoparopnast pabora Nel YcnoBust IposIBIICHHS 3aKOHA HE3aBHCUMOTO | 3aKOHOMEPHOCTEH AUTHOPHIHOTO 2-3
«Pewenue 3a0au no cenemuxe» | HacnenoBaHus. COOTHOIICHHS TEHOTUTIOB M | CKpEIMBaHHUS.
(heHOTHTIOB HE3aBHCUMOTO HACIIEIOBAHUS HazpiBaTh yciioBus 3aK0Ha HE3aBHCHMOTO
Kombunuposeannwiii ypok 9:3:3:1. HACJIeIOBAHUL.
3aKOH HE3aBHCHUMOTO HaCJIEJIOBAHUSI. AHanmu3upoBaTh COJICPKAHUE OIPEICTCHUI
OCHOBHBIX TIOHSTHI, CXeMY TUTHOPHIHOTO
CKpENINBaHUSI.
11 | 'eHeTHYECKHE OCHOBBI Cenekusi. Ymerth: §11,B8.2- | 20.11
cenexknuu. Bxinag H.. HacnenctBeHHOCTh M MU3MEHYMBOCTh-OCHOBA | Ha3pIBaTh MpakTUUYECKOE 3HAUCHUE 3
BasuioBa B pa3BuTHE CENEKIINHA. | UCKyCCTBEHHOTO 0TOOpa. LIeHTpsI TE€HETHKH.
MIPOUCXOXKIEHUS KyITbTYPHBIX PACTCHUH. [IpuBOONTH TPUMEPHI TTOPO/T JKUBOTHBIX U
HesaBucumoe ogoMaiiHuBanue OIU3KAX COpPTOB PacTCHUH, BHIBEJICHHBIX YCIIOBEKOM.
pacTeHul B pa3IMYHbIX LEHTPaX. Y UCHHE AHanMM3UpOBaTh CONEPKAHUE OCHOBHBIX
H.N.BaBunosa o neHrpax. MOHSTHUI.
XapakTepu3oBarhk pojib yueHus BaBuiiosa
JUTSL pa3BUTHS CENEKIIUH.
OOBSICHATH IPUYNHY COBIAJCHHUS IEHTPOB
MHOT000pa3us KyJIbTYPHBIX PACTCHHIA C
MECTaMH PaCIIONIOKECHHUS APEBHUX
[MBUIM3AIAN; 3HAYSHHE IS CEIEKIIMOHHBIX
paboT 3aKOHA TOMOJIOTHYECKHX PSJIOB.
12 | I'eneruka noja u HaclieJjoBanue, | ['eTepo- U rOMOraMeTHBIH 101, TIOJIOBBIC YMeTh: § 12, puc. | 27.11
CIICTIJICHHOE C TIOJIOM. XPOJIMOCOMBI. HasbiBath THIIBI XpOMOCOM B T'€HOTHIIE, 16, B. 1-4
Hacnencreennsie 3aboneBanus , YHUCIIO ayTOCOM U TIOJIOBBIX XPOMOCOM Y
CIETUIEHHBIE C TTOJIOM. YeoBeKa
Pacmennenne ¢peHoTHIIA 1O TPU3HAKY [TpuBOIUTH IPUMEPHI HACIIEACTBEHHBIX
omnpeJeseHus noa. 3a00JIeBaHUH, CIIETUICHHBIX C MTOJIOM.
3aKOoH CIETIEHHOT'O HAClIe0BaHUsl. Pemarp mpocTeiinne reHeTHYECKUe 3a/1a4H.
13 | HacnencreeHHble 00JIe3HU I'pynmiel HacIeACTBEHHBIX OOJIE3HEH. YMeTh: § 13, puc. | 4.12
YeJIOBEeKa. I'enHbIe 00JIE3HN ¥ AHOMAJIHIHL. PackprIBaTh MOHATHE TEHHBIX 0OJIE3HEH 1 17, 8. 3-4

XpoMocOMHBIE OO0JIE3HH.
Juarnoctrka 3a00eBaHUA.
be3onacHoCTh )KU3HEIEATEIbHOCTH.

aHOMAaJIMH:
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HACJICJIOBaHUE, CIICTUICHHOE C TTOJIOM U
JIOKaJTU30BaHHOE B X- 1 Y -XpOMOCOMax
(mampTOHM3M, TeMODHITH).

XpomocomMHas 6oj1e3Hb — cHHApoM JlayHa.
CocraBiieHue POJOCIOBHBIX.

14 | DTUyeckue acreKThI brorexnosorus, mramMm. YMmerh: §14,8.2- | 11.12
MEIUIIMHCKON T€HETHUKH. OCHOBHBIE HaINlpaBJIECHUs CENEKLINN [aBaTh onpeneneHue TepMUHY 3;
MHUKPOOPTaHU3MOB. 3HAUEHHUE CEIEKINH OMOTEXHOJOrUs, ITAMM
MHUKPOOPTaHU3MOB IS C.X.,MEIUIINHBI, [TpuBOONTH IPHIMEPHI UCTIOIH30BAHUS
MHuKpOOHOIOTHUECKUH CHHTES. MHKPOOPTaHU3MOB B MUKPOOHOJIOTHICCKOM
MPOMBIIIIJIEHHOCTH.
OOBSACHATH PO OMOJIOTHH B IIPAKTHICCKOM
JIESTEIILHOCTH JIFOJIEH ¥ caMOTr0 YYeHHUKa.

15 | JlocTmxkeHHsI OMOTEXHOJIOTHU U | BHOTEXHOIOT S, IIITAMM. YMeTh: § 15, puc. | 18.12
STUYECKUE aCIEKTHI €€ OCHOBHBIE HaIlpaBJICHUS CENEKLIUU JaBatb onpeneneHue TepMUHy 18, B. 2-3
WCCIIeTOBAHUN. MHUKPOOPTaHU3MOB. 3HAUCHHE CEIECKITIH OMOTEXHONOTHSA, IITAMM

MHUKPOOPTaHU3MOB IS C.X.,MEIAIINHBL, [IpuBOINTH IPHIMEPHI UCTIOTH30BAHUS
MukpoOHOIOTrHUECKU CHHTES. MHUKPOOPTaHU3MOB B MUKPOOHOJIOTHIECKOH
MIPOMBIIIUICHHOCTH.
OOBSCHATH POJIb OMOJIOTHH B IPAKTHYECKON
JIeATEJIbHOCTH JII0JIeH M caMOro y4YeHHUKa.
16 | Pemenne reHeTH4ecKux 3amad. Ymern: 25.12
Pemarp remeTnyeckue 3agadn
17 | BupycHsle 3a0051eBaHUS. Bupycsl kak Bo30ynuTenu 3a001eBaHui. 3HaTh: 3HAUYECHUE BUPYCOB B IPUPOAE U 8§17, 15.01
CITIN ] - BupycHoe 3a0ojeBaHue. 3alUTa OT | dKU3HU YEIOBEKA; MEPhI MPO(HIAKTUKN puc.25-
BHPYCOB. BUPYCHBIX 3200JI€BaHUH. 26,8.1-3
Ymern:
UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B
TIOBCEIHEBHOM JKU3HU [T TPOPUIAKTHKA
BHUPYCHBIX 3a00JI€BaHH.
I'napa 2. KiierouHnblii ypoBeHb xu3nu (5 4.)

18 | Kuerounslif ypoBeHb KiieTka - ocHOBHas CTpYKTYpHasl €JUHHIIA YMeTh: 8 18, 22.01
OpraHU3aIlAN KUBOM MaTepuu U | opraHu3MoB. KiteTka kak 6uocucrema. [TpuBOIUTH IPUMEPHI puc.27,
ero poss B npupoae. Kiterka kak | KiierouHoe cTpoeHue Opranu3mMoB, Kak OpPraHU3MOB,IMEIOIINX KIETOYHOE U Bl1-3, §
3TaIl BOJIIOLIUH KUBOTO B JIOKa3aTeNbCTBO UX POJICTBA, EMHCTBA HEKJIETOYHOE CTPOCHHUE. 19,puc.28
HUCTOPUH 3eMIIH. >KUBOU IPUPOABIL. Ha3piBaTh KU3HEHHBIE CBOMCTB KIETKU U ,B1-3

MOJIOXKEHUS KIIETOUHOM TCOPHH.
OOBSICHATH OOIIHOCTH ITPOUCXOXKICHUS
pacTeHHl U JKUBOTHBIX.
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19 | Crpoenue knerku. OpraHOUIbI Crpoenue kieTku. [IpokapuoTudeckue u 3HaTh: 8 20, 29.01
KaK CTPYKTYPHBIC KOMITOHEHTBI JyKapuoTHUYECKHE KIeTKH. OCOOCHHOCTH 0COOCHHOCTH CTPOCHHE KJIETOK IpoKapuoT | puc.30-
LUTOIUIA3MBI. CTPOEHUS! )KUBOTHOM U PACTUTEIILHON M 9YKaKpHOT, CTPOEHHE KJICTOK pacTeHuit 1 | 32, B.1-3,

keTkd. OCHOBHBIEC YaCTH U OPTaHOMIbI JKUBOTHBIX, BBIACTISTH PA3IMUUs B UX 21,1abm.1,
KJIETKH, UX (QYHKIIH. CTPOEHUH; HA3BaHHsI OPraHOUIOB KJIETKH, B1-3.

B3aUMOCBSI3b MEKIY CTPOCHHEM U

¢byHKIHMeH opraHouaa.

YMerb:

paboTtath ¢ MUKpockonom. Habmronars,

OTKCHIBATh U CPAaBHUBATH CTPOCHHE KIETOK

pacTeHHi U JKUBOTHBIX.

20 | Kmerounsrii muki. Jenenne JKuzHeHHbIN UK. Pa3sMHOXKEHNE-CBOMCTBO | 3HATH: § 22-23, 5.02
KJIETKH - MUTO3 U M€H03. OpraHu3MoB. JlenieHne KJIETKH - OCHOBa CYIITHOCTh ¥ OMOJIOTHYECKOE 3HAUCHUE puc.39-42

pocTa, pa3BUTHS U Pa3MHOKEHHUS MUTO32, (Pa3bl MUTO3a, CTPOCHHUE TTOJIOBBIX Tabn.3,
OpraHu3MoB. MUTO3, CYIIIHOCTh U 3HAYCHHE. | KIIETOK, (Da3bl IIEPBOTrO BTOPOTO B.1-3
I'ameTorenes. OBorenes. CnepmaroreHes. MEUOTUYECKUX JICJICHU, OTInYne Mero3a

CtpoeHue NoioBbIX KIETOK. 3HAUCHHE OT MUTO3a.

rameTorene3a. O0pa3zoBaHHE MOJTOBBIX Ywmers:

kieTok. CTaguy pa3MHOXKEHUS, POCTa, JaBaTh OIPEIENICHNUS KIIOUEBBIM ITOHITHUSM,
co3peBanus. Meio3. dasel mepBoro u OTIMCHIBATH MOCIIEA0BATENBHO (Pa3bl MUTO3A,

BTOPOr0 MEHOTHYECKOTO JeNIEHUSI. Ha3bpIBaTh CTaIMH raMETOreHesa.

21 | Ctpykrypa u GyHKIUU Crpoenue 1 QyHKIIUH XPOMOCOM. 3HaTh: 8 24, 12.02

XpOMOCOM. 3Ha4yeHue MOCTOSIHCTBA YMCIa U OPMBI CTPOEHHUE I'€HOB U XPOMOCOM; THIIBI puc. 46,

XPOMOCOM B KJIETKaX. HYKJICMHOBBIX KHCIIOT, (YHKIIUH B.1-4
JHK — HOCHTENh HACEICTBEHHON HyKJIenHOoBBIX KucioT. Pons JIHK u PHK B
uHpopmaruu. Y asoenue Monekyisl JJHK B | »ku3HM OpraHu3MoB.
KIIETKE Ymersb:

BBIJICJISATH Pa3InIHs B CTPOCHHU U

¢yraxmmsx JJTHK u PHK. XapakrepuzoBats

npouecc yaBoenus monekynsl JTHK.

22 | Hcropus pa3BUTHS HAYKH O Hayxka o xnetke - nuronorus. [lepBeie YMeTh: §25,8.1- | 19.02
KJIETKE. MIOJIOKEHUS KIETOUHOU Teopun. Pa3Burtue IIpuBOANTH IPUMEPHI OPTaHU3MOB, 3,

yueHus o kieTke. CoBpeMeHHast KJIETOYHAs! | UMEIOIIMX KJIETOYHOE M HEKJIETOYHOE cooOuieH
Teopusl. CTpOEHHE. ue.
Ha3biBaTh M0J10%KEHUS KIIETOYHON TEOPUHU.
OOBSCHATH OOITHOCTH MPOUCXOXKTCHUS
pacTeHHi U JKUBOTHBIX.
I'maBa 3. MoJjiekyIsipHbIi yPOBeHb KU3HHU (7 4.)
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23 | MonekynspHbId YpOBEHb KHU3HU: | MUKPO- U MaKpOIJIEMEHTHI, YTIICBOIbI, YMmerb: 8§ 27-28, 26.02
3HAa4YeHHE U POJIb B IPUPOJIE. JIUTHIBI, TOPMOHBI. [IpuBOINTH IPIMEPHI MUKPO- H puc.59,
OcHOBHBIE XUMHUYECKHE Oco0eHHOCTH XMMHYECKOTO COCTaBa MaKpOJJIEMEHTOB, a TaK K¢ BEIIECTB, B.1-3
COEAMHEHHS )KHBOH MaTEpHH. KJIETKH. MUKPO- U MaKpO3JIEMEHTHI, UX OTHOCSIIIMXCS K JIUMTUIAM H YTIIEBOJaM

BKJIaJ] B 00pa30BaHUH OPTaHUYECKUX U HazbiBaTh HeopraHWy. U OpraHyd. BEMIECTBA
HEOPTaHWYECKUX MOJIEKYJ JKHBOTO KIIETKU.

BEIIECTBA. XapakTepru3oBaTb OMOJIOTHYECKOE 3HAYCHUE
Poub HEOpraHnveckux BEIIECTB: BOAA, MHUKpPO H MaKpO3JIeMEHTOB, OHOJIOTHY. POIIb
MUHED.COJITH. BOJIBI, COJIEH HEOPTaHUYECKHUX KUCIIOT.

24 | Ctpykrypa u GyHKIUU benkn, aMMHOKHUCIIOTHI, HX POJH B YMern: § 29, puc. | 5.03

HYKJICHHOBBIX KHCIIOT. OopraHusmMe. JlaBaTh HOJHBIC Ha3BaHUS HYKIEHHOBBIM 60 -61,

Crpykrypa u pynkunu 6enkoB. @epmentsl. | kucmoram JHK n PHK. Tabmn.4,
HyxnenHOBBIE KHCIOTH U IX CTPYKTYpA. HazbiBaTh mpoyKTHl, OOTaThIe OETKaMHU. Bl-4.

Haxoxnenue monexynst JIHK B kietke.

MoHoMep HYKIIEHHOBBIX KUCIIOT.

[IpuBOIUTH IPHIMEPHI OEIKOB,

BBITIOJTHSIOMINX PA3TUYHbIE (QYHKIIH.

[lepeuucnare Buas moaexya PHK.

XapaxTepru3oBaTh QYHKIUN OEITKOB U

HYKJICHHOBBIX KHCIIOT.

25 | TIporeccrl CUHTE3a B )KUBBIX [Turanue, hortocuuTes, HOTOIHUS. YMerh: 830, 12.03

KIIETKaX. [Muranue. Paznuuns opraHu3MoB 1o JaBatp omnpeaeneHus NOHATHSIM TUTaHHE, puc.62-
crioco0Oy nuranusi. orocunres. Ponp aBTOTPO(dBI, POTOCHHTES. 63,8.3-4.
nurmenTa xjopoduuia. Kocmuyeckas pons | Ha3siBaTh opraHbl pacTeHHs Te
3€JICHBIX PACTECHHIA. MPOUCXOANUT POTOCUHTE3, POJIH MUTMEHTA
Xnopormactel. CBeToBast M TeMHOBast a3l | xyopoduiiia.

(hoTocuHTE3A. XapaxTepn3oBaTh (a3sl HPOTOCHHTE3A.

26 | IIpomeccel OrocuHTE3a OeKa. I'eH, reHeTHYECKUI KOJI, TPUILIET, KOJIOH, YMeTh: Terpaas, | 19.03
AHTHUKOJIOH, TIOJIMCOMA, TPAHCIISIIUS, JaBatp ompeeneHust HOHSITHSIM TEH, Tabnuma
TPAHCKPHUIIITHUSL. ACCUMUIIAIIHS.
OOMeH BelecTB U MpeBpaiieHne SHeprun — | Ha3piBaTh cBOiiCTBa reHETHYECKOTO KOJA,
MIPU3HAK JKHUBBIX Oprann3MoB. CBoiicTBa poib u-PHK u 1-PHK B OMocuHTe3e Oenka
TeHETHYECKOT0 KoJa: N30BITOYHOCTS, AHaM3UpoBaTh COACPIKaHUE ONpeaeTICHHMN:
cneun(puIHOCTh, YHUBEPCAIBHOCTS. TPHUIUIET, KOAOH, aHTUKOJIOH, IT0JINCOMA,
MexaHu3Mbl TPAHCIAIMT U TPAHCKPUTIIIUK. | TPAHCIISIUS, TPAHCKPUTIIIHS.
IIpunHIIMTT KOMILIEMEHTAPHOCTH. XapakTepu3oBaTh CYIIHOCTh IIpoliecca
Peanuzanus HacieACTBEHHON HHGOPMALMK | TPAHCIALMHI U TPAHCKPHUITLIUH.
B KJIETKE.
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27 | MonekynsipHbIEe TPOLECCHI [lonsATHE O OMOIOTMYECKOM OKHCIICHUH. Ymern: 2.04
pacllerieHusl. beckucnopoanslif 3Tan KJI€TOUHOTO AHaTM3UPOBAThH CONEPIKAHKE OIIPEACIICHUH:
nbIxaaus (TIukou3). KucnopoaHeri atam I'mukomnus, OpoxeHue, TbIXaHue.
KJIETOYHOTO IbIXaHHS. HaspiBaTh BeecTBa HCTOYHUKU SHEPTHH,
MPOAYKTHI pEaKIluy 3TaloB 0OMeHa
BEIIECTB, JIOKAJTH3AINIO B KIIETKE ITAIIOB
o0OMeHa BeILeCTB.
OnuceiBath posib AT® B 0OMeHe BEIIeCTB.
28 | XuMHUYECKOE 3arps3HEHUE OnacHOCTh MOJIMMEPHOTO MyCOpa. 9.04
OKpPY’KaroIlel cpesibl Kak Ilectnmmmer. {nokcunsl. [Ipobiaema
rio0anbHast SKOJIOTHYeCKast YCTOWYMBOTO Pa3BUTHSI.
mpoOema.
29 | Bpewms axomoruveckoi PazBuTHE XMMHYECKOTO CHHTE3A. 16.04
KYJIBTYPBIL. ManunyiaupoBaHUe HACIEICTBEHHBIM
BelIeCTBOM. [ ToOabHBIE SKOIOTHYECKHE
MPOOIIEMBL. DKOJIOTHYECKas KyJIbTypa -
HOpMa JIJIsl KaKJTOTO YEIIOBEKa.
30 | 3akmo4yeHHE: CTPYKTYPHBIE buocucTeMsl: OT 3J1eMEHTapHBIX 23.04
YPOBHH OpraHU3aI[|K KUBOU OMOXMMHYECKUX CUCTEM JI0 OHMOC(EpHI.
TIPUPOIBL. Bunosoe 6mopasHoobOpaszue. Y poBHH
OpraHu3alfy TPUPOIBL.
31 | [loBTOpenue no TeMe 30.04
«OpraHn3MeHHBIH ypPOBEHb
KUZHU»
32 | [loBTOpenue no Teme 7.05
«KiieTouHBIH ypOBEHb KUZHU
33 | IloBTOpeHue mo Teme 14.05
«MonexynspHbIi ypOBeHb
KU3HI
34 | UtoroBslii ypok-3auéT 21.05
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PecypcHoe o0ecnieuenne padodeii NporpaMmbi:

Yueonuk: [Tonomapesa 1.H., Kopaunosa O.A., Jlonpmna T.E., Vkesckutii [1.B. «buonorus : 11 kiacc : 6a30BbIit
YPOBEHB : YUYCOHUK IS yUalIXcs 0011e00pa3oBaTebHbIX YUpexkaeHuii». M., «Benrana-I'pad», 2012 rog.

MeToan4yeckue mocoous JAJsl yYuTeIs:
«buosnorus B ocHoBHOM mikoJe. [Iporpamme». MockBa, «Bentana-I'padg», 2006 roz.
Jlepuep I'.1. O6mias 6uomnorus (10-11 kmaccer): [ToaroroBka k EI'D. KoHTponbHBIE U CAMOCTOSITEITLHBIC
pabotsl/ I'.1.JIepuep. — M.: Dkcmo, 2007
Hynkuna O.11. buonorus. PazpepHyToe TemMaTrieckoe MmIaHUpOBaHUE IO MPOrpaMMe
N.H. TlonomapeBoii. — Boarorpaa: Yuurens, 2011
DJIeKTPOHHbIE U3IAHMS:
MawmonToB J[.W. DnextpoHHbIi Kypc «OTKphITast 6nonorus». Mocksa, «Duszukony, 2005.
Bupryansnas mkona Kupuina u Medonus. Ypoku 6uonoruu 11 kmacc. 2005
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