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INOSICHUTEJ/IBHAS 3AITNCKA

Pabouasi mporpaMMa 1o 610JIoruK CoCTaB/ieHa B COOTBETCTBUU CJIeIyIOIIMX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:

denepanbHBIA TOCYJaPCTBEHHBIM 00pa30BaTe/IbHbLIM CTaHAAapPT CPeAHero o0Iero oOpa3oBaHMs, YTBEPXKAEHHbBINA ITPUKA30M
MuHucTepcTBa 06pa3oBaHust U Hayku Poccuiickoi @eznepanyu ot 17.05.2012 Ne 413 (B pea. Ot 29.06.2017) «O6 yTBepkaeHUN
denepaspHOrO roCyAapCcTBeHHOTo0 00pa30BaTeIbHOTO CTaHAApTa CpefHero (To/iHOTro) 001ero 06pa3oBaHus».

OcHoBHasi oOpa3oBaTe/ibHasi TporpaMma cpefHero oOmiero obpa3oBanus MBOY rumHazum Ne 11
r. 0. Camapa.

Pabouast mporpamma 1o 6uonorun (6a3oBbiii ypoBens). @I'OC. 10-11 kmaccel (aBropsl: [Taceunuk B.B., Kamenckuit A.JI.

u 1p.) // C6.: buonorusa. 10-11 knaccel. Paboune rporpammel: yueGHO-MeToanueckoe nocobue /coct. I'M.IlanbaseBa/ — M.:

HOpoda, 2015

Vcnonb3yeMblit yueOHUK:

Kamenckuii A.J1., KpukcyHos E.A., TTaceunnk B.B. buosorus (6a3oBbiii ypoBenb). 10-11 kmaccel. - M.: Ipoda, 2018

1. Ilnanupyembie pe3yabTaTbl 0CBOEHUA YUeOHOro nmpeaMera
JIMYHOCTHBIE pe3y/bLTaThbl:
peanu3aly STUUECKUX YCTAaHOBOK IO OTHOLLEHUIO K OMO/I0rMueCKUM OTKPBITUSIM, UCC/IeIOBaHUSIM U UX pe3y/bTaTaM;
IIPU3HAHWS BBICOKOM LIeHHOCTU >XU3HU BO BCeX ee IIPOSIBIIeHUsX, 3[0pOBbs CBOEr0 U [APYIUX JIIOfeH, peajnv3aluu

yCTaHOBOK 3/I0POBOT0 00pasa »KU3HWY;
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chOpMUPOBAaHHOCTH T103HABATeILHLIX MOTHBOB, HallpaBJIeHHBIX Ha TIO/IyuyeHHe HOBOTO 3HaHUsA B 00/acTH OMOJOTHU B
CBSI3U C Oyayiieit mpodeCcCHoHaTLHOM 1eATeTbHOCTBI0 UK OBITOBBIMU TIPOO/IeMaMH, CBSI3aHHBIMU C COXpaHeHHeM COOCTBEHHOTO
3/I0POBbsI M SKOJIOTWUeCKOI 0e301acHOCTH.

MeTtanpeaMeTHbIe pe3y/IbTaThbI:

OBJIafIeHWe COCTABJISIOIMMU HCC/IeI0BaTe/IbCKOM U TIPOEKTHOW JesiTe/IbHOCTH, BK/IIOUasi YMEHHSI BHZETb ITpoOsemy,
CTaBUTb BOIIPOCHI, BBIABUTATb THUIIOTE3bl, J[aBaThb OIpeje/ieHusT TIOHSATHMN, KiaccudUIMpoBaTh, HabMOAaTh, ITPOBOAUTH
9KCTIePUMEHTBI, ieJIaTh BLIBO/IbI U 3aK/TFOUeHMs], CTPYKTYPHPOBATh MaTepuas, 00bsICHATD, I0Ka3biBaTh, 3alllUIllaTh CBOU U/IEH;

ymMeHHe paboTaTh C pa3sHLIMM HCTOYHMKAaMH OHOJIOrMuecKoll MH(OpPMAaIuu: HaxoAWTb OHMOIOrHMYecKyr0 HH(OpPMAIUio B
Pa3/IMYHBIX HCTOUYHHMKAX (TeKCTe yueOHWKA, HAyYHO-TIOMY/ISIPHOW JMTepaTrype, OHMOJOrMUeCcKHX C0Bapsix W CIIPaBOYHHKAX),
aHaJ/IM3UPOBATh U OlleHHWBaTh MH(OPMalLUio, TpeoOpa3oBbIBaTh MH(OPMALIHIO U3 OJHOU (POPMBI B IPYTYIO;

CrIoCOOHOCTDL BLIOMpPAThH 11e/1eBble U CMBIC/IOBbIE YCTAaHOBKU B CBOMX JEMCTBHUSX U MOCTYIKAaxX I0 OTHOIIEHUIO K JKHUBOM
TIPUPOJe, 340POBbI0 CBOEMY U OKPY>KAIOLLIUX;

yMeHUe aJIeKBaTHO MCII0/Ib30BaTh PeUeBble CPe/ICTBA /ISl AUCKYCCHUU U apTyMeHTalluM CBOeHr MO3UL[MH, CDaBHUBATh pa3HbIe
TOUKH 3PEHUs], apryMEeHTHUPOBAaTh CBOI TOUKY 3pEeHMSs], OTCTauBaTh CBOIO MO3HULIUIO.

IIpenmeTHbIe pe3y/bTaThl:

1. B mo3HaBarenbHOM (MHTe//IeKTyabHOW) cdepe:

XapaKTepHuCTHUKa Cofiep)KaHus OWonoruyecKux Teopud (K/IeTouHasl, 3BOMIOLMOHHasi Teopus Y. [lapBuHA); yueHUs
B.N.BepHazickoro o Ouocdepe; 3akoHOB [. MeHgens, 3aKOHOMEPHOCTeM W3MEHUMBOCTU; BK/IaZld BBIJAIOLIUXCSA YUYEHBIX B

pa3BuTHe OH0/IOTHYEeCKON HayKy;
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BbIZIeJIeHHEe CYITIeCTBeHHBIX MPHU3HAKOB OMOMOrMYecKUX OOBEKTOB (K/I€TOK: PacTUTE/NbHBIX W XUBOTHBIX, JOSIZIEPHBIX U
SIePHBIX, TIOJIOBBIX U COMAaTHYeCKWX; OPraHW3MOB: OJHOK/IETOUHLIX W MHOTOK/JIETOUHBLIX; BUJIOB, 3KOCHCTeM, OWocdepnl) u
rpoiieccoB (0OMeH BeIecTB, pa3MHOKEHHe, Je/leHHde K/IeTKH, OIJIOZIOTBOPEHHe, JeMCTBHe HCKYCCTBEHHOTO W eCTeCTBEHHOTO
orOopa, (hopMHpoBaHHe MPUCTIOCOO/IEHHOCTH, OOpa30BaHHe BH/OB, KPYTOBOPOT BEIeCTB W TMpeBpallleHHs] SHEePTUd B
9KoCcHCcTeMax U buocdepe);

oObsicHeHHWe pomu Ouosiornd B (OPMUPOBAHWM HAyUYHOTO MHPOBO33pDeHMS; BK/Iaja OWOMOrMYecKHX TeOpHil B
dbopMupoOBaHMe COBPEMEHHOW eCTeCTBeHHO-HAayYHOM KapTHHbI MHWpA; OTPHULaTe/IbHOTO BAWSHUS ajKoOroJisg, HUKOTHHA,
HapKOTMUeCKUX Bell[eCTB Ha pa3BUTHe 3apojblilla ue/ioBeKa; B/IUSHUS MyTareHOB Ha OpraHu3M uejioBeKa, 3KOJI0rHueCKHX
(akTOpOB Ha OpraHu3Mbl; MPUUMH 3BOJIIOLIMM, M3MEHSIeMOCTU BHW/OB, HapyllleHWM pa3BUTUSI OPraHU3MOB, Hac/e[CTBEHHBIX
3a00/1eBaHUM, MyTalluid, YCTOMYMBOCTA U CMEHBI YKOCHCTEM; MpHUBeIeHNe I0Ka3aTelbCTB (apryMeHTal[usl) eAVHCTBA >KUBOU U
HEXXHUBOM TIPUPO/IbI, POJCTBA >KMBBLIX OPraHHW3MOB; B3aMMOCBSI3eli OpPraHH3MOB U OKpY)Kalolllell cpefbl; HeoOXOAUMOCTH
COXpaHeHHUs1 MHOroobpasysi BU/IOB;

yMeHHe TI0/Tb30BaThbCsl OMOIOrMUeCcKOi TePMUHOIOTHEN Y CUMBOJTUKOM;

pellieHWe 3/1eMeHTapHBIX OHOJIOTUUeCKUX 3aJjau; COCTAB/IEHWE 3/IeMEHTAapHBbIX CXeM CKpeI[MBaHUs W CXeM IlepeHoca
BellleCTB U SHEePIUM B 3KOCHCTeMax (LielU MUTaHus);

oImrcaHre 0cobelt BUIOB 0 MOP(OJIOTHUeCKOMY KPUTEPHIO;

BBLISIBJIEHHE W3MEHUHMBOCTH, TIPUCTIOCOOIeHNM OpraHu3MOB K cpefie oOWTaHMs, NCTOUHUKOB MYTareHOB B OKpYy»Karollei
cpefie (KOCBEHHO), aHTPOIIOreHHBIX U3MEHEHHH B 5KOCHUCTEMAaX CBOeM MeCTHOCTH; U3MEHEeHHH B SKOCHCTeMaX Ha OMO/IOrruueCcKux

MOJIeIsIX;



CpaBHeHHe OHOJIOTUUeCKUX OOBEKTOB (XMMHYECKHWM COCTAaB TeJ JKUBOW M HEXXMBOW TIPUPO/bI, 3apOJBIIIA Ye/IOBeKa M
JPYTUX MJ/IEKOMUTAIOIIUX, MPUPOJHbIE SKOCHUCTEMbl U arpO3KOCHUCTEMbI CBOEM MECTHOCTH), MPOLIeCCOB (e€CTeCTBeHHbIA WU

HCKYCCTBEeHHbIM 0TOOD, T10/I0BOe U Hecriosioe pa3sMHOXKeHHe) U (hOpMY/TMPOBKA BLIBOJIOB Ha OCHOBE CPaBHEHMS.

1. B 11eHHOCTHO - OpHMEeHTAlIMOHHOW cdepe:

aHaJIM3 U OIeHKa Pa3/IMYHbIX THUIOTEe3 CYIIHOCTH >KU3HU, TTPOHCXOKAEHUS )KU3HU 1 Ue/IOBeKa, I7100aTbHBIX KOJIOTHUeCKUX
rpo0sieM M TIyTel uX pellieHus1, I0CaeICTBUM COOCTBEHHOM [leATe/TbHOCTH B OKPY»KaroIllel cpefie; O6rosiornueckoii nH(opmaliiu,
T0o/Ty4yaeMOM M3 pa3HbIX UCTOUHUKOB;

OlLleHKAa 3TUYeCKHWX acCTeKTOB HEKOTOPBIX HCCIeJoBaHUM B 0b6mactu OuoTexHONMOrMM (KJIOHHMPOBaHHE, WCKYyCCTBEHHOe
OIJIOIOTBOPEHKE, HalpaB/ieHHOe M3MeHeHUe reHOMa).

3.B cdepe TpynoBoy gesTenbHOCTH:

OBJIafieHe YMEeHUsIMU 1 HaBbIKaMH ITOCTaHOBKH OMOIOTUUECKUX KCTIEPUMEHTOB 1 00bSICHEHUSI UX Pe3y/IbTaToB.

4. B cdhepe dusnueckont 1eaTenbHOCTH:

obocHOBaHMe U coOstofieHre Mep MPOGUIaKTUKKA BUPYCHBIX 3abosieBaHUiA, BpPeAHbIX MPUBBLIUEK (KypeHHe, amKOTOJM3M,
HapKOMaHWUs1); TIpaBWJ/ MOBeJ|eHNsI B IPUPOAHOW CpeJie;
BUPYCHBIX (B ToM unciie BUU-uHdekun) 3a0oeBaHui, BpeJHbIX MPUBbIUEK (KypeHue, aJIKoro/iM3M, HapKOMaHUsl).
ITo oKOHYAHUM CpefHel IIKOJIbI
BbINYCKHUK HAayUHUTCH:
TMO/Ib30BaThCsl 3HaAHWEM O00111e0M0IoTHYeCKUX 3aKOHOMEePHOCTel /s 00bsicHeHUsi poiu Ouosioruvt B (pOPMHUPOBaHUU
T03HaBaTeIbHOU KY/bTypPbl, HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOM eCTeCTBeHHO-HAyUHOU KapTUHbI MUPA; MPOUCXOXKAEHUS U

Pa3BUTHUSA XKU3HU HA 3€M]'Ie; IMpUYrH OMonornueckoi 9BOJIFOLIHH;



6

TIPUMEHSATb MeTOoZbl Ouonoruuecko Hayku (HabmrofeHue, SKCIIepUMeHT, W3MepeHUe) AJis TIPOBeZieHUsl UCC/el0BaHUM
YKUBBIX 00BEKTOB 1 00bSICHEHHSI TI0/TyUeHHBIX pe3y/IbTaToB;

Ba/leTh TpHeMaMH pPabO0Tbl C pa3HbIMH HCTOYHMKAMM Ouonornuecko wuHdopMauu: O0TOMpaTh, aHaIM3UpPOBaTh,
CUCTeMaTU3HPOBaTh, TIePEBOJUThL M3 O/IHOM (hOPMBbI B ZIPYTYIO;

OpUEHTHPOBATbCSI B CUCTeMe TI03HaBaTe/lbHbIX I1IeHHOCTel; Mpu3HaBaTh BLICOKYHO I1I€HHOCTb >KU3HU BO BCeX ee
TIPOSIBJIEHUSIX M 0CO3HAHHO COO/H0/IaTh OCHOBHbIE TIPUHLIMITBI U TIPABU/Ia OTHOILLIEHUS K YKUBOW TIPUPO/IE;

BBINYCKHUK MO/JTYYUT BO3MO)XHOCTH HAyUUThCS:

coOsrofath Mephbl TIPOGUIAKTUKN OTpaBiaeHn, BUY-uHbekiy, Hacne[CTBeHHBIX, BUPDYCHBIX U APYTUX 3abojeBaHUM,
CTPeCCOB, BPeJHbIX MPUBbIUEK (KypeHure, alKOroInu3M, HapKOMaHusl);

OlLlIeHMBaTh ITUUYECKUE acCIeKThbl HeKOTOPBIX MCC/IefloBaHUM B 0b6macTu OuoTexHosoruu (KJIOHUPOBAaHUE, MCKYyCCTBEeHHOE
OTJI0[JOTBOPEHUE);

cdopMHpOBaTh MO3HaBaTe/IbHbIE MOTHBBLI M HIHTEPEChI, HallpaB/ieHHbIe Ha TI0JTyuyeHre HOBOTO 3HaHMS B 00/1aCTH OMOIOTHH B
CBSI3U C pellieHHeM ObITOBBIX Mpo0sieM, coXxpaHeHHeM COOCTBEHHOTO 3/J0POBbsI M 9KOJIOTHUeCKOM Oe301MacHOCTH;

pa3BUBaTh KOMMYHUKaTUBHYH KOMITETEHTHOCTb, UCIT0JIb3Ys CPeJICTBAa YCTHOW M MTMCbMEHHOM KOMMYHHUKALUH,

TIPOSIB/IATh TOTOBHOCTh K YBa)KeHHIO WHOW TOUKW 3peHUsI TP 0OCY)KZeHUM pe3y/bTaTOB BbITIOJIHEHHON paboThl,
dbopmMympoBaTh COOCTBEHHOE MHEHHe, apryMeHTHPOBaTh M OTCTaWBaTh CBOIO TOUKY 3DEHMSs, COTPYJHHYATh TPHU BbIpabOTKe
o0I11eTO pelleHus;

MIPOBOJJUTh YUEHWUeCKHe TIIPOeKThl TI0 HWCCIeJOBAaHUIO CBOWCTB OMOMOTMUECKMX OOBEKTOB, HMEIOINX Ba)KHOE

MMpakTHU4dYeCkKoe 3Ha4YeHue.
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2. CopepxaHue yueOHOT0 mpeaMeTa
10 K/TACC

BBenenue

buosnorus kak Hayka. OOBeKT wH3yueHMs OHONMOrMM —JKWBasi TMpHpoza. Kparkas WCTOpUs Ppa3BUTHS OHOJIOTHH.
OTnuuuTesibHBbIE MPU3HAKKU >KUBOM MPUPOABL: YPOBHEBAsi OpraHu3alus U 3BOMOLMs. OCHOBHbIE YDOBHM OpraHu3aluy >KUBOU
npupobl. bronornueckue cucremel. OO1Me Npr3Haku b6uonornueckux cucteM. CoBpeMeHHasi eCTeCTBeHHO-HayyHasi KapThHa
Mupa. Posib GuonOrMyecKux Teopui, uzeM, rurore3 B (OPMUPOBAHWK COBPEMEHHOHN eCTeCTBEHHO-HAyUHOW KapTHHBI MHpa.
MeTozbl TO3HAHUS YKUBOM TIPUPOJBL.

demoncmpayus

CxeMbl, TaO/uIIbI, (hparMeHThbI BUIe0(PHUIEMOB U 37IEKTPOHHBIX Cpe/ICTB 00yueHus (C/1ai-1110y, aHUMaluy U fip.): «CBs3b

buosiorun c ApyruMy Haykamu», «CuctemMa OHMOIOTHYECKUX HAyK», «BHO/OTHYecKre CUCTeMbl», « YPOBHU OpraHW3al[iu
JKUBOU MPUPO/Ibl», «CBONCTBA )KUBOW MaTepun», «MeTo/ibl O3HAHUS XKUBOM TIPUPOAbI». [1I0pTpeThl yUeHbIX.

Pa3pen 1. KIIETKA

[Hutonorusi — Hayka o KieTke. Pa3Butue 3HaHul o Kietke (P. I'yk, P. Bupxos, K. bap). M. lllnetigen u T. I1IBaHH —

OCHOBOTIOJIO)KHUKU K/IeTOUHOM Teopud. KneTouHast Teopusi. Posib KeTouHOM Teopuu B G OPMUPOBAaHUY COBPEMEHHOU

eCTeCTBeHHOHAYUHOW KapTHMHBI MHpa. XUMHWUECKHWW COCTaB KJeTku. HeopraHnueckve ¥ OpraHAuYecKHe BellecTBa.
Makpomoriekynbl. buorionvmepsl. CtpoeHue KieTKU. [osiiepHble U siiepHble KaeTKU. OCHOBHbIE YaCcTA M OpPraHOUJbI
YKapUOTUUeCKOM K/1eTKU, UX GhyHKIMU. Aapo. XpoMocombl. CoMaTUuecKyre U TI0/I0Bble KIeTKH.

JIMTIONIHBIN U TarJIOUIHBIA HaOoPhl XpOMOCOM. ['0oMOJTIOTHYHbBIE 1 HETOMOJIOTHYHbBIE XPOMOCOMBI.



Mmuoroo6pasre kimetok. CoMmarhueckve W TI0JIOBble KieTKM. CTpoeHre TIPOKapHOTHUYeCKOW KIeTKU. bakrepuu.
WudexionHbie 3a6oneBanusi. Ponb 6akrepuii Ha 3emiie. Vcrionb30BaHue GakTepuii uesioBeKoM. Bupychl. Mepbl rpodunakTiku
pacrpocTpaHeHusi BUPYCHBIX 3abosieBanui. [Ipodmnaktuka CITM/la. O6meH BellleCTB W TpeBpallleHUs SHEPTHUH B KJIETKe.
OHepretuueckuii o6mMeH. dotocuHTe3. XeMocuHTe3. Polb XeMoCHHTe3WpYroux OakTepuii Ha 3emsie. [Tnactuueckuii oOMeH.
lenetTnueckass vH@opmarus B Kietke. ['en. T'enom. YaBoenuwe mosnekysnel JHK. MHpopmannonHas PHK. I'eHetnueckuyi kof,.
buocunTe3 6enka. 2Kr3HeHHBIN LUK/ K/IeTKH. [lefieHre KIeTKW: MUTO3, aMHUTO3, Meio3.

demoncmpayus

CxeMbl, TaO/HLIbI, (hparMeHThI BUIe0(PUIEMOB U 37IEKTPOHHBIX CPe/ICTB 00yueHus (C/1aii-1110y, aHUMaLiy 1 [ip.):

«CTpoeHue MoseKy/n 6enKoB, JIUKAOB, YITIEBOAOB, HYK/IEMHOBLIX KHUCIOT», «bronoruueckue Karanusatopbl», «CTpoeHue
Y pasMHOXeHHe BUpYycOB». Mogenu KineTkd. MuKporiperiapatbl MUTO3a B K/leTKax KOpPeLIKOB JIyKa, XpoMocoM. Mopenu-
anruIvKaluK, WUTKOCTPUPYIOLIMe /le/ieHue K/IeTOK, paclielijieHre MepoKCuia BOA0PoZa C MOMOIIbI0 (hepMEeHTOB, COAepP Kall[uXCs
B JKUBBIX KJ/IeTKaXx.

JlabopamopHbie u npakmuyeckue pabomsil

3HaKOMCTBO CO CTDPOEHHWEM KJIeTOK pa3HbIX OpPraHM3MOB Ha TOTOBBIX Tipernaparax (CBeTOBasi MMUKDOCKOIHSI) U Ha
MHUKPO(hOTOrpadusix, Moy4YeHHbIX C MOMOLBI0 COBPEMEHHBIX 3JIEKTPOHHBIX, KOH(POKATBHBIX U aTOMHO-CUIOBBIX MUKPOCKOIIOB.

PaccmarpuBaHyve K/IeTOK paCTeHWM, )KUBOTHBIX M0J, MUKPOCKOIIOM. CpaBHEHHEe CTPOEHHs KJIeTOK PaCTeHUM U )KUBOTHBIX.
[IpyuroroBneHve W ONMCaHWE MUKPOIIPENapaToB KJIeTOK pacTeHWM. KauecTBeHHble peaklMM Ha OCHOBHbIE OpraHhuYecKHe
BelllecTBa KeTKu (Oesku, yrieBofbl, HyK/JIerHOBbIe KUCJIOThI).

Pazpen 2. PASMHOXXEHUE 1 NTHANBU/1YA/IBHOE PABBUTUE OPTAHN3MOB



Bocripoun3Be/ieHre OopraHu3MoB, ero 3HadeHue. becrionoe u mosioBoe pasMHO)KeHHe. OOpa3oBaHMe TOJIOBBIX KJIETOK.
OnnopoTBopeHue. BHelllHee ¥ BHyTpeHHee OIJIOAOTBOpeHUe. VCKyCCTBeHHOe OmblieHHWe Y PACTeHUM W OIIo[0TBOpeHHe Y
JKUBOTHBIX. VHAWBHAyanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpUOHa/bHOE U TOCTAMOpPHOHA/TLHOE pa3BUTHE.
OcobGeHHOCTH 3SMOpPHOHABLHOTO pPa3BUTHS MekonHTarmux. JuddepeHnypoBka KaeToK. CTBOJIOBble K/I€TKUA. [IpUUHHBI
HapyllleHU! pa3BUTUS OpraHU3MOB. Pernpo/yKTHBHOe 3/10pOBbe uesioBeKa. [locjeACTBUSI BWSHUS a/IKOTOJsl, HUKOTHHA,
HapKOTMYECKUX BeleCTB Ha pa3BUTHe 3apozblllia ue/loBekKa.

demoncmpayus

Cxembl, Tabmuiipl, (pparMeHTbl BUAeO(PUILMOB U 3/I€KTPOHHBIX CpPeACTB OOydeHus (CMaiJ-1110y, aHAMAI[Ud W [p.):
«MHoroobpa3ue opraHusMoB», «IlooBoe u 6ecronoe pasMHoO)KeHHe», «OIJIOZOTBOPeHHe Yy pacTeHUM U >KUBOTHBIX»,
«HavMBUIyanibHOE pa3BUTHE OPraHU3MOB». MUKpoOIipernaparhl siMieK/IeTKA U CTIepMaTo301/ia )KUBOTHBIX.

JlaGopamopHbie u npakmuueckue pabombl

BbisiB/ieHre TIPU3HAKOB CXO/ICTBA 3apo/Ibliliell uesioBeKa U IPyruX M/IeKOTUTAIOIUX KaK /l0Ka3aTeIbCTBO UX PO/ICTBA.

Pa3zpgen 3. OCHOBBI 'EHETUKHN

HacnenctBeHHOCTb U U3MEHUMBOCTh — CBOMCTBa OpraHv3MoB. ['eHeTuka. [eHeTMUeckasi TePMUHOJIOTHS U CUMBOJIMKA.
3aKOHOMEpHOCTH Hac/ieZloBaHUs, yCcTaHOB/IeHHbIe . MeHziesieM. XpoMOCOMHasi Teopusi HacaeicTBeHHOCTU. OripesiesieHue Tosa.
Hacnenosanue, cuernieHHoe c 10/ioM. CoBpeMeHHbIe TpeACTaB/leHUs] O TeHe W reHoMe. 3aKOHOMEPHOCTH W3MEeHUYMBOCTH.
MopudukalimoHHas U3MeHYUBOCTb. HacsiecTBeHHast U3MeHUUBOCTb. MyTaluu, UX NpUYUHbL. MyTareHsbl.

demoncmpayus

CxeMbl, TaO/MHLIbI, (hparMeHThI BUIe0(PUIEMOB U 37IeKTPOHHBIX CPe/ICTB 00yueHus (C/1aii-1110y, aHUMaLiy 1 Jip.):

«38KOHOMepHOCTI/I HacC/iea0BaHUA», (<38KOHOMepHOCTI/I H3MEHUYMBOCTH», «MYTaI_[I/II/I, HX IIPUYUHBD», «MYTaFEHbI».
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JlabopamopHbie u npakmuueckue pabomnol

BrissBieHMe W3MEHUMBOCTM OpPraHM3MOB, MOCTPOEHME BapUalMOHHOTO psiZia U BapUalMOHHOW KpUBOM. PereHue
3JIeMeHTapHbIX FeHeTUYeCKUX 3a/jad.

Pazgen 4. TEHETUKA UE/IOBEKA

MeToabl WCCIeIOBaHUSI TeHETHKH Ye/iOBeKa. BiMsHMe MyTareHOB Ha OpraHv3M ueyioBeKa. IIpo0Osembl reHeTHUeCKOU
Ge3omacHocTd. Mephbl 3alllUThl OKpY’Karollleil cpeibl OT 3arpsisHeHusi MyTareHamMu. Mepbl NpOGUIaKTUKU Hac/eICTBEHHBIX
3a00/ieBaHMI1 UeoBeKa.

Hdemoncmpayus

CxeMmbl, Tabmuipl, (parMeHTbl BUeO(PUILMOB U 3/IeKTPOHHBIX CpPeACTB OOyueHus (CIaiJ-1110y, aHAMAalMd W [p.):
«MeToAbl WCCAeOBaHUSI TeHeTHKU 4ejioBeKa», «BiusiHMe MyTareHoB Ha oOpraHu3M 4yesioBeka», «[Ipodunaktrka
HacJ/IeZICTBeHHBIX 3ab0/ieBaHN UesloBeKay.

JlabopamopHbie u npakmuueckue paGomsi

BrissBieHne MyTareHOB B OKpyXKarolled cpeZie (KOCBEHHO) M OLleHKA BO3MOXKHBIX TIOCAEACTBAM WX B/USHUS Ha
coOcTBeHHbIN opraHu3M. CocTaBieHre pofi0C/TOBHbIX.

11 KJ/IACC

Pazpen 5. OCHOBbBI YYEHUS OB 3BOJIIOIINN

Bua, ero kpurepuu. Crtpykrypa Buia. [lomynsiius —cdbopMa cyimiecTBoBaHuSI Buja. OrpeziesieHre OGHOIOrHMYecKoi
9BOJTIOI[MH. J]OKa3aTe/sibCTBa SBOJIIOLIMK KUBOW MPUPOALI. Poib 3BOMIOIMOHHON OuOOTMA B (DOPMHUPOBAHWM COBpPEMEHHOMU
eCTeCTBeHHO-HayYHOUN KapTHHBI MUpPa U pellleHnH TTPaKThueCKUX TpobsieM. Pa3BrTHe 3BOMIOIMOHHBIX Hzei. YueHue Y. [lapBuHa

00 3BOJ/IFOLINMHA. CuHTeTHUeCKast Teopus >5BOJIFOLIVH. CBH,E[ETEJILCTB& SBOJ/IIOLMH: T1d/IEOHTOJJIOrNYeCKHe, ouor EOFpa(l)I/I‘-IECKI/Ie,
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CpaBHUTeIbHO-aHaTOMUUeCKUe, SMOpHUosoruueckre, MoJeKky/spHbele. [IpsMble HaOmofeHus »>Bontouud. [lomynsims —
y/IeMeHTapHasi eJUHUIIA IBOJIOI[UHU. [IBVDKYIIME CUIbI IBOJIOI[MU: MyTalluM, PeKOMOWHAIMK, OTOOp. Pe3ynbTaThl 3BOJIIOLIUM.
dopmupoBaHUe TPUCTIOCO0/IEHHOCTH K cpefie ooutanus. Obpa3oBaHue HOBLIX BIIOB. OCHOBHBIE HAIlpaB/IeHHUs 3BOJIIOLIMOHHOTO
ripowjecca.

demoncmpayus

CxeMmbl, Tabmuipl, (parMeHTbl BUeO(PUILMOB U 3/1€KTPOHHBIX CpPeACTB OO0yueHus (ClaiJ-1110y, aHAMalLUu W [p.);
repbapui, KOJIEKI[UH, MO/, MYJISKU, ’KHBble pacTeHUs U JKUBOTHbIE, WITIOCTPUPYIOIIe U3MEeHUMBOCTh, HaC/Ie[ICTBEHHOCTD,
TIPUCITIOCOBIEHHOCTh, pe3y/bTaThl eCTeCTBEHHOTO 0TO0pa, 0CHOBHBIE HAllpaB/IeHHs YBOJTFOL[UH.

JlabopamopHbie u npakmuueckue pabomnl

V3yuenrie Mopdh0o/IoTHUecKoro KpuTepus Buzia. BoisiBiieHHe MPUCTIOCO0/IeHN OpraHu3MOB K Cpe/ie 00UTaHuUs.

IJKCKypcus

MHoroob6pa3svie BU/IOB B PUPO/IE.

Pa3gen 6. OCHOBbBI CEJIEKIIMU 1 BUOTEXHOJ/IOI'U

OcHOBBI cenekMy U 6uoTexHosiorun. Yuenve H. V. BaBuoBa 0 1ieHTpax MHOT00o0Opa3usi ¥ MPOMCXOXKIEHHUST KYIbTYPHBIX
pacteHuii. OCHOBHbIE METO/IbI Ce/IeKITUM U OMOTeXHO/IOrUH. BruoTexHo/or s, ee I0CTU)KeHHs], TIePCTIeKTHBbI Pa3BUTHSI.

OTUuUecKre acreKTbl Pa3BUTHUS HEKOTOPBIX MCC/eIoBaHUM B OMOTeXHOOTHH (K/JIOHMpOBaHHWe uesioBeKa, MCKYCCTBEHHOe
OIUIOZ0TBOPEHYe, HallpaB/IeHHOe U3MeHeH e TeHOMa).

demoncmpayus

Cxembl, Tabmuiipl, (pparMeHTbl BUA€O(PUILMOB W 3/IeKTPOHHBIX CpPeACTB OoOydyeHus (CMaiJ-110y, aHAMAI[Ud W [p.):

«Pe3ynbraThl NCKYyCCTBEHHOTO 0TOOpa», «MeTobl ceneKLii U OMOTeXHOIOTUN», «Pe3y/bTaThl CeeKLumn».
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JlabopamopHbie u npakmuueckue pabomnol

CocTaBneHve MPOCTEUIINX CXeM CKpelluBaHWsl. AHa/liW3 W OLEHKa S3TUUYeCKHMX acCleKTOB pa3BUTHS HEKOTOPBIX
WCCIe[IoBaHNM B OMOTEXHOJIOTHH.

Pa3pen 7. AHTPOIIOI'EHE3

[oka3aresibCTBa pOACTBA UejOBeKa C MJIEKOIMUTAIOLMMU JKUBOTHBIMU. OBOJIIOLMS uYesioBeKa. OCHOBHbIE CTaZuud U
JBWKYLLMe CUJIbl aHTpororeHesa. PacceneHue yenoBeka 1o 3emse. [IporcxoxgeHue yenoBeueckux pac, UX eJUuHCTBO. Kputuka
pacu3mMa U COLMaIbHOIO JapBUHM3Ma.

Hdemoncmpayus

CxeMbl, TaO/uLbI, (hparMeHThbl BUJe0(PUIEMOB U 37IEKTPOHHBIX CPe/ICTB 00yueHus (C/1ai-110y, aHUMaLiy 1 fip.):

«/loKasare/sibCTBa POACTBA Yej0OBeKa C MJIEKOINUTALIUMUA KUBOTHBIMU», «OCHOBHBIE CTaJUM U [BWXKYLLKWE CUJIbI
aHTpOIIOreHe3a», «YenoBeueckue pachbi».

JlabopamopHbie u npakmuueckue paGomsi

AHanu3 ¥ OLjeHKa Pa3/IMuHbIX FUIOTe3 TPOMCXOXKEeHUS KU3HU U UesiOBeKa.

Paszpen 8. OCHOBBI 3KOJ/IOT'N

OKO/IOTMs KakK Hayka. OKojoruueckve (hakTopbl. OKOJOrMuYecKasi HMINA. buonordueckve pUTMbL. MeXBHJOBbIE
OTHOLLIEHWS: T1apa3uTU3M, XWIIHUYECTBO, KOHKYpeHLMs, MyTyaju3M. DyHKIMOHanbHasg M MPOCTPAHCTBEHHAs CTPYKTypa
sKkocucTeMbl. KoOMIIOHeHTBI 3kocucTembl. IlumeBble CBsi3u B 3KocucTeMe. [IOTOKM BeljecTB W MpeBpallleHUs SHEPrud B
KocucTeMe. [IMHaMMKa 5KOCHCTEM M WX YCTOMUYMBOCTb. OCHOBHBIE TUIIbI BO3JEMCTBUSI UeJiOBEKAa Ha 3KOCHUCTEMbI U HX
pe3y/bTaTbl. DKOCUCTEMbI, TPaHC(HOPMUPOBaHHBIE U CO3[JaHHbIE Ue/IOBEKOM.

Hdemoncmpayus
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CxeMmbl, Tabmuiipl, (parMeHTbl BUeO(PUILMOB U 3/IeKTPOHHBIX CpPeACTB OOyueHus (ClaiJ-1110y, aHAMAalUd W [p.):
«Me>xBUIOBbIE OTHOLLIEHUs», «[lvlleBble Llenu M ceTh», «KpPyroBOpOT BelleCTB W TpeBpallleHhe SHEPrud B 3KOCUCTEMEX.
Koniekimu, WT0CTPUPYIOITHe SKOJI0rHuecKre B3auMOCBSI3U B OMoreoljeHo3ax.

Mogenu s3KkocucTeM.

JlabopamopHbie u npakmuyeckue pabomsi

BrisiBrieHMe aHTPOMNOreHHbIX U3MEHEeHMM B 3KOCHMCTeMaxX CBOel MecCTHOCTU. CocTaBieHue CxeM Mepefayd BelecTB U
sHepruu (1ered muraHusi). CocTaB/ieHWe CPaBHUTEIbHOW XapaKTePHUCTUKW MPUPOAHBIX U HMCKYCCTBEHHBIX KOCUCTEM CBOEM
MecTHOCTH. VcciejoBaHre W3MeHeHUH B 9KOCHUCTeMaxX Ha OHM0/IOTHUeCKUX MOZe/IsiX (aKBapruyM).

Perienne skonoruueckux 3ajad.

JKcKypcuu B Ororeor|eHo3, B KpaeBeZiueCKuii My3eli WM Ha reosiornyeckoe oOHaXkKeHue.

Pazgen 9. 3BO/IFOIINSA BUOC®EPHI 1 UEJIOBEK

buocdepa — rimobanpHas 3kocucTeMa. Yuenue B. V. BepHajckoro o 6uocdepe.

I'vnote3bl NpoUCXOXAeHUs XU3HU Ha 3emsie. OCHOBHBIE 3Tarbl Pa3BUTHS OPraHUYeCKOro Mvpa Ha 3emsie. ODBOJIFOLIUS
buocdepsl. [7100anbHBIE aHTpOTIOreHHBIEe M3MeHeHUs B 6nocdepe. [Ipobnema ycroitunBoro pa3sutus 6ruocdepnl. CoxpaHeHue
MHOToo0Opa3sust BU/IOB KakK OCHOBA YCTOMUHMBOTO pa3BUTHsI Orocdephl.

Hdemoncmpayus

CxeMbl, Tabnuiibl, hparMeHTb BUIe0PUIbMOB U 37IeKTPOHHBIX CPeZiCTB 00yueHUs (C/laiifi-1110y, aHUMal[|uu U Jp.); MOJeJib-
anryiukanus «buocgepa 1 ueoBek»; OKaMeHeI0CTH, OTIIeYaTKH, CKeIeThbl TO3BOHOUHBIX )KUBOTHBIX.

JlaGopamopHbie u npakmuueckue padéombl
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MBY‘—IEHI/IE IMa/JIEOHTOJIOTHYECKHX O0Ka3aTe/IbCTB 3BOJIIOLIMHA. AHamu3 u OIl€HKd HOC]IE,[[CTBI/Iﬁ AedaTe/IbHOCTHU 4ejIOBeKd B

OKpY>Karolllel cpefie U T7100a/IbHBIX SKOJIOTMUeCKUX TIPO0/ieM U IyTel UX pelieHws.

3. Temarnueckoe nj1aHupoBaHue

B cootBeTcTBUM € y4yeOHBIM TJIaHOM TMMHAa3uu u3yueHue Kypca Ouonoruu B 10-11 Kjaccax CTPOUTCS CreAyHOLUM

obpa3zom:

10 knacc (mpoduin: TeXHOJOTUYECKUA U TyMaHUTapHbIN): 1 yac B Heflesmro X 34 Hezlend = 34 yaca B TOf.

10 knacc (mpodusib colanbHO-3KOHOMUYECKUi): 2 yaca B HeflesTto X 34 Heflesid = 68 uacoB B rofl, U3 pacyera:
1 yac B Hefiento x 34 Hefenu = 34 yaca B mepBoM nosiyroauu (kKypc 10 Knacca),

1 yac B Hegento x 34 Hefenu = 34 yaca Bo BTopoM noayroauu (kKypc 11 kiacca).

11 knacc (mpoduau: TeXHOIOrMUeCKrUid ¥ TYMaHUTapHbIN): 1 yac B Heflento X 34 Hefleu = 34 yaca B Tofl.

KoimnuecTBO 4dCo0B, 0TBOAMMO€ Hd M3yU€HHE Ka)K,Z[Oﬁ TeMbI
Ne T10 aBTOPCKOY ITpOrpaMMe, Ha OCHOBe T10 HaCTosLen
paspena Haseanus paspesnos KOTOpPOM CcOoCTaB/IeHa HacTosiIiasi pabouast paboueii
rporpamma rporpamme
10 K1acc
Benenune 4 4
1 Knetka 15 15
2 Pa3sMHOXeHHe ¥ UHMBU/YaJbHOe pa3BUTHe OpPraHu3MOB 4 5
3 OCHOBBI TeHeTUKU 6 7
4 I'eHETHKA Ye/I0BeKa 2 2
O0600111eHIE ¥ TIOBTOPEHUE - 1
Peseps 4 -
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Wtoro: | 35 34
11 kJ1acc
5 OCHOBBI yueHHs1 00 SBOTIOIUHI 10 11
6 OCHOBBI CeJIeKIIMYA ¥ OMOTEXHOJIOTHH 3 3
7 AHTpoOnoreses 3 3
8 OCHOBBI 3K0JIOTUU 9 10
9 OBomo1st Orochepsl U YeT0BeK 7 7
Peseps 3 -
Hroro: 35 34
Bcero KoinuecTBO 4acoB 70 68
3a BeCh NMePHO/| 0CBOEHHSA YUeOHOro mpeaMera




