MHHHUCTEPCTBO IMPOCBELLEHHWSI POCCUMCKOIA OEJIEPALIMA

[Tpuusro

Ha 3aceJaHuu
NeJarorM4eckoro coBera
'OV «I'umnazus
Haspanosckoro paitona»

Ne 1 or 21 aBrycra 2021 roaa

CocraButens: Tapkoea A.M.

MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKU PU

I'bOY «'MMHA3HMSI HA3PAHOBCKOI'O PAMIOHA»

Pabouas nporpamma
o OMoJI0ruHn
AJIA CpeHero oo0mero od0pa3oBanus
yuyamuxcs 10-11 knacca nmo ®rocC

2021 rox

YTBepxneHo
HMHAETS
npukazom ['OY o’: HaHI3

CresCr

TBEx,, .
Haspanosckoro 3»,:3%30;:%
Ne 37 ot «25y g : b

: E I
1] a :) " (% . 5
WI’E‘% % i 5 *




ITossicHuTe/NILHAA 3anmucKa.

Pabouasi mporpamma 1o 6uonoruu Ajist cpefiHeii (TIo1HOM) 0011e00pa3oBaTeIbHOM IIKO/IbI Peau3yeTcs B yueOHUKax

B.N.CuBorna3zoBa, M.b.AradonoBoi, E.T.3axapoBoii «buosorusi. Obiijasi 6uonorvst. ba3oBbiii ypoBeHb» Ayt 10 u 11 Kmaccos.
laHHasi mporpaMMa COoCTaB/ieHa B COOTBETCTBUU C JOKYMEHTaMHU:

[] ®enmepanbHbIi 3aK0H OT 29 gekadbpst 2012r. Ne273-D3 «O6 obpa3oBanuu B Poccuiickoii @eepariumn»;

[] mpuka3 MuHHcTepcTBa 00pa3oBaHus M Hayku Poccuiickoit ®@enepaiuu ot 17 gekabpst 2010r. Ne1897 «O06 yTBepKaeHUH

demepanbHOTO TOCYJapCTBEHHOT0 00pa30BaTe/IbHOTO CTaHZApTa OCHOBHOTO 0011iero obpa3oBanusi» (B pegakiy riprkasa

MWHo6pHayku Poccun ot 31 mekabpst 2015r. Ne1577).

[1 Pabouasi mporpamma o «buosioruu» st 10 1 11 knacca paccumTaHa Ha 1 yac B HefiesTio, B COOTBETCTBUM C YUeOHbIM

riaHoM MBOY «JlaBpoBcKasi TMMHa3usi», U3 efiepaibHOT0 KOMITOHeHTa JjobaBsieH 1 uac B Hezesto B 10 kiacce

[] IIpuka3 Muno6pHayku ot 30.08.2013 Ne 1015 «O6 yTBepkaeHuu [Topsizika opraHu3aliiy ¥ OCYI[eCTBJIeHUS

obOpa3oBaTe/IbHOM /IeATe/TbHOCTH 10 OCHOBHBIM 00111e00pa30BaTe/IbHBIM ITPOrpaMMaM — 00pa30BaTeTbHBIM ITPOrpaMMaM

Haya/JIbHOT'O 00I1Iero, OCHOBHOT'O OOIIET0 M CpeHero o01ero ooOpa3oBaHus»;

[1 Ilporpammoii cpexHero (moHOro) obiero obpa3zoBanusi. buosorus, Obirjas 6uonorus. 10-11 knaccel. ba3oBbIif ypoBeHb.

Astopel .b.AradonoBa, B.N.CuBora3os.

Ilesin u3yyeHusi 0M0JIOTMH B CpeJjHeH HIKOJIe C/le/jylolue:

- couyanu3auys o0yJaroIyxcs Kak BXOXK/eHre B MUP KYJIbTYPbI U COLIMabHBIX OTHOLLIEHUH, obecrieunBatoliee BKIHOUEHUE
yuallyxcs B Ty WA UHYIO TPYTIIY UM OOLIHOCTh-HOCUTeSISI €€ HOPM, LieHHOCTel, OpreHTaLuii, 0CBauBaeMbIX B IIpoLiecce
3HaKOMCTBa C MMPOM KVUBOU MPUPO/bI;

- IpuoOIIeHre K TI03HaBaTeIbHOM Ky/IbType KakK CUCTeMe T03HaBaTe/bHbIX (HayYHbIX LeHHOCTel, HaKOTJIeHHbIX 00IIleCTBOM B
cdepe OrosIOrMUeCKOM HayKH), OPUEHTAIUI0 B CHUCTeMe 3TUUeCKUX HOPM U 1JeHHOCTel OTHOCHTE/IbHO MeTO/IOB, Pe3y/IbTaTOB

U JOCTV)KeHHM COBPeMeHHOU OMoornueckoi HayKu;

- pa3BUTHe TI03HABaTeIbHBIX KaUeCTB JIMYHOCTH, B TOM UKCJIe TI03HaBaTeIbHbIX UHTEPECOB K M3yUeHHI0 001X OM0I0ruyecKux
3aKOHOMEPHOCTel ¥ CaMOMY TPOLIeCcCy HayYHOTO TI03HaHUs OBJa/ileHre yueOHO-103HaBaTe/IbHbIMU U LIeHHOCTHO- CMBIC/IOBBIMU
KOMITETeHTHOCTSIMU /11 (POPMHUPOBAHUS MT03HABATE/IbHOM U HDaBCTBEHHOU KYJIbTYPbI, HAYUHOTO MUPOBO33pEHUS, a

TaK)Xe MeTO/0/Iorvell OMOIOTHYeCKOT0 SKCIIePUMEHTa U 3IeMeHTapHBIMU MeTO/[laMH OMOJIOTMUeCKUX UCC/IeJOBaHuUM;

- (popMHpOBaHME 5K0JIOTMUECKOr0 CO3HAHMS, LIEHHOCTHOTO OTHOLLEHUS K )KUBOW TIPUPO/JE U UeIOBEKY.



3ajauu u3yuyeHus OHO/IOTHHU B CPe/IHel IIKoJIe C/IeyIolue:

- OCBOEHMe 3HaHUM 00 OCHOBHBIX OHMOJIOTMUECKUX TeOPUSIX, UesiX U TPUHIIUIIAX, SIB/SIOIUXCS COCTABHOM UaCThI0 COBPEMEHHOM
eCTeCTBeHHOHAYUHOUM KapTHUHBI MHUpPa; 0 MeTOo/laX 0MO/IOrMuecKuX HayK (LIUTO/IOTHH, TeHeTUKH, CeJIeKINH, OMOTeXHOIOTHH,
9KO0JIOTMM);0 CTPOEHUU, MHOT000pa3uu 1

0CcoOeHHOCTSIX O6rocKcTeM (K/IeTKa, OpraHu3M, MOIyJISius, BU, 6roreorieHo3, Ornocdepa); BLIZAOIUXCS OHMOIOTHUECKUX
OTKPBITHSIX ¥ COBPEMEHHBIX MCC/IeZIOBAaHUSX B OMOIOrHUeCKOM HayKe;

- OBJIaZIeHNe YMEHUSIMH XapaKTepH30BaTh COBpEMEHHbIE HayUHbIe OTKPBITHS B 00/1aCTH OMOMOTHH; YCTaHABIUBATL CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMH M COLMATbHO-3TUUECKUMH, SKOJIOTHUECKUMHU MPo0/IeMaMH ue/IoBeueCTBa; CaMOCTOSITe/TbHO IPOBO/IUTD
buonornueckue uccieqoBaHus (Hab/rojeHre, U3MepeHre, SKCTIepUMeHT, MO/Ie/IMPOBaHKe) ¥ TPAMOTHO O(OPMIISTh ITOTyYeHHbIe
pe3yJIbTaThl; aHA/IM3UPOBATh U UCIIO/Ib30BaTh OMOIOTHYECKY0 MH(OPMALIUIO; TTOTh30BaThCs OH0/IOTUUECKON TEPMUHOIOTHEH

1 CUMBOJIMKOM;

- pa3BUTHE TI03HABATE/IbHLIX HHTEPECOB, MHTE/IEKTYa/IbHBIX M TBOPUECKMX CITIOCOOHOCTEH B Ipoliecce W3yueHUs Mpobiem
COBpeMEeHHOW OMOJIOrHUeCcKoi HayKH; MPOBeIeHUs SKCITIePUMEHTATbHBIX UCC/IeZIOBAHUM, PellleHus] OM0IornuecKrx 3azad,
MO/Ie/IMPOBaHUs OMOIOTHUeCKUX 00eKTOB U MPOIIeCCoB;

- BOCITUTaHUe YOeXKIeHHOCTH B BO3MOYXHOCTHU TT03HAHUS 3aKOHOMEPHOCTel YKUBOM MPUPO/Ibl, HE0OX0AUMOCTH Oepe;KHOTO
OTHOIIIeHUS K Held, COO/TI0/IeHsT STHUeCKHUX HOPM TIPU TPOBeZIeHNUH OMOJIOTHUeCKUX UCCIeI0BaHUM;

- KCIT0/Tb30BaHKe TTPHOOpeTeHHbIX 3HAHUM U YMEHHUH B TTOBCeJHeBHOM >XW3HU JJ1s1 OLIEHKH TI0C/IeICTBUI CBOEH JesiTeTbHOCTH T10
OTHOIIIEHUIO K OKPY>KaloIIiel cpe/ie, COOCTBEHHOMY 37/10POBBIO; BEIPAOOTKH HAaBLIKOB SKOJIOTUUECKOH KYIbTYPhI; 000CHOBAHMS U
cobmrozieHyst Mep rpoduiakTiku 3aboseBanuii 1 BUY-uHbekmy.

IInaHupyemMble pe3y/IbTaThbl 0CBOEHHSA YUeOHOT0 mpeAMeTa

JINYHOCTHBIMH pe3y/IbTaTaMu 00yueHHsi 0M0J/IOTUM B Cpe/{Hell IIIKO0JIe AB/ISIFOTCS:

- peanu3ariyst STUUECKUX YCTaHOBOK I10 OTHOIIEHHIO K OHOIOrMUeCKUM OTKPBITUSM, UCC/IeI0BaHUSIM U UX pe3y/ibTaTaM,

- IPU3HAHUS BBICOKOM 1[eHHOCTH KM3HH BO BCEX ee IIPOSIBIeHUSX, 340POBbsI CBOEr0 U APYIHUX JIFO/IEH,

- peanuM3ary yCTaHOBOK 3[J0POBOr0 00pa3sa >KU3HU;

- c(hOpMHUPOBAHHOCTH IT03HABATE/ILHLIX MOTHBOB, HallpaB/IeHHbIX Ha [T0/IyueHre HOBOI'O 3HaHMs B 00/1aCT OMOJIOTHH B CBSI3H C
Oyaylien AesaTelbHOCTBIO UK OBITOBBIMM ITPOOIeMaMH, CBSI3aHHBIMU C COXPaHeHHeM COOCTBEHHOT'O 37I0POBbs M 9KOJIOTHUYeCKOM
0e30I1aCHOCTHIO.



MeTtanpegMeTHbIMH pe3y/IbTaTaMi 00yueHUs1 O0HO0/IOTMH B CPe/JHel IIKo/1e AB/ISII0TCA:

- OBJIa/IeHre COCTaBJISIFOILMMU UCC/Ie/I0BaTe/IbCKOM U MIPOEKTHOU JiesiTe/IbHOCTU, BK/IFOUasi yMeHHsl BUZIeTh TIpo0JieMy, CTaBUTh
BOTIPOCHI, BbI/IBUraTh TUTIOTE3bI, 1aBaTh OMpe/ie/ieHus IOHATHSAM, K/1acCU(PUIMPOBaTh, HA0MI0AATh, TIPOBOAUTD SKCIIePUMEHTHI,
Jles1aTh BBIBO/IbI U 3aK/IFOUEHUS], CTPYKTYPUPOBaTh MaTepuras, 00bsICHUTh, JOKa3biBaTh, 3allIUIIaTh CBOU UEH;

- ymeHHe paboTaTh C pa3HbIMU UCTOUHHUKAMHK OMOI0ruuecKoi nHpopMalii: HaX0AUTb OUOOrMUecKyo UH(POPMaLIUIO B
Pa3IMYHBIX UICTOYHUKAX, aHA/IU3UPOBATh U OLleHUBaTh WH(OPMaLI1Io, peoOpa30BbIBaTh MHGOPMAL[UIO U3 O/IHOM (JOPMBI B
APYTYIO

- C1IOCOOHOCTD BHIOMPATH 11e/IeBbie ¥ CMBIC/IOBbIE YCTAaHOBKHU B CBOUX IEMCTBUSX U IMOCTYIIKAX 10 OTHOIIEHUIO K XKUBOU
TIPUPO/iE, 340POBBIO0 CBOEMY M OKPY KarOLX

IIpegMeTHBIMU pe3y/IbTaTaMH 00ydeHHs OHO/IOTHH B IIKOJIe SIB/ISTIOTCA:

1.B no3HagamenbHoli (uHMen1ekmyaabHol) cgepe:

- XapaKTepPUCTHKA Co/iepyKaHusi OMOJIOrnUeCKUX Teopri (K/eTouHasi, 3BO/MIOI[MOHHas Teopus Y. [lapBuHa),; yueHusi B.1.
BepHagckoro o 6uocdepe; 3akoHoB I'. MeH ie/151, 3aKOHOMEPHOCTeM U3MEeHUMBOCTH;

- BK/1a/Ia BBIJJAIOIIHXCS] YUEHBIX B pa3BUTHE OMOIOTMUYeCKON HayKH

- BbIZIeJieHHe CYII[eCTBeHHbIX TTPU3HAKOB OMOOrMueCcKUx 00beKTOB (K/IeTOK: paCTUTe/IbHOW U )KUBOTHOM, TIOJIOBBIX U
COMaTHUYeCKUuX, A0siZIepPHBIX U sifiepHBIX; OPraHW3MOB: OFHOK/IETOUHBIX U MHOTOK/IETOUHBIX; BUZOB, 9KOCUCTeM, brocdepb)u
nipoijeccoB (0OMeH BeIIecTB ¥ SHEPIUH, pa3MHOXKeHHe, /le/ieHre K/IeTKH, OTJI0/[OTBOPeHHe, eNCTBYe eCTeCTBEHHOT0 0TOOPa,
o0Opa3oBaHKe BU/IOB, KDYTOBOPOT BeIlleCTB)

- 00BsicHeHre poJiu 6rosioruu B GOpMHUPOBaHUM HayYHOT'O MUPOBO33PeHUs, BK/IaZia G1M0oruueckux Teopuii B hopMupoBaHue
COBPEMEHHOMW eCTeCTBEHHO-HAayYHOU KapTHUHBI MUpPa; OTPULIATEIbHOTO BAUSIHUS aJIKOT0JIsl, HHKOTHHA, HADKOTUUECKHX BelleCTB
Ha pa3BUTHE 3apO/blllia Ye/l0BeKa; BIWSHUe MyTareHOB Ha OPraHU3M YesIOBeKa; S5KOJIOTMUeCKUX (DAaKTOPOB Ha OpPraHU3MBbl;
TIPUUWH 3BOJTFOL[UH, U3MEHSIEMOCTH BUIOB, HapYIIIeHU Pa3BUTHSI OPraHU3MOB, HacC/le/[CTBEHHBIX 3a00/1eBaHUM, My TaLIUA;

- IpUBeJieHre JJ0Ka3aTebCTB (aprymeHTalysl) eIMHCTBA YKUBOW U HE>KUBOUW MPUPO/bI, POZCTBA KUBBIX OPraHU3MOB U
OKpY>Karolllel cpe/ibl; He0OX0JUMOCTH COXPaHeHHsl BUJIOB

- yMeHHMe T0J1b30BaTbCsl OM0I0rNYeCcKoi TePMUHOIOTHEN U CUMBOJIUKOM;

- pellieHHre 3/ieMeHTapHbIX OMOIOrMUeCcKUX 3ajlau; COCTaB/ieHHe 3/iIeMeHTapHBIX CXeM CKpelllMBaHWs U CXeM MepeHoca BelllecTB U
SHEPruu B 3KOCUCTeMax (Lieny MUTaHus);

- omMcaHue ocobeit BUI0B 110 MOP(OIOrMueCcKoOMy KpUTEepPHUIo;

- BbISIBJIeHWe U3MEeHUHBOCTH, TIPUCITOCOOIeHN OpraHU3MOB K Cpejie 00UTaHus;

- CpaBHeHHe O0H0J/IOTHYeCKUX 00BeKTOB (XUMUUEeCKHI COCTaB TeJl )KUBOW 1 HE>KWBOM MPHUPO/bI, 3apO/IbIIIN Ye/I0OBeKa U IPYTUX



MJ/IEKOTTUTAIOIUX, TIPUPO/IHbIE 3KOCUCTEMbI U arPO3KOCUCTEMbI) 1 (DOPMYJIMPOBKA BHIBOZIOB HA OCHOBE CPABHEHUSI.

2.B yeHHOCMHO-OpUeHMayuoHHol cgepe:

- @aHa/IU3 U OL|eHKa Pa3/IMYHbIX TUTIOTe3 CYIIIHOCTH >KHU3HU, TIPOMCXOXK/IEeHHS XKU3HU U UeioBeKa, I100albHbIX 9K0/I0THYeCKUX
npo0sieM U MyTel UX pelieHus], ToC/IeiICTBHUM COOCTBEHHOU /1eATe/TbHOCTH B OKpY Katolleid cpejie;

- OIIeHKa 3TUYEeCKHX aclleKTOB HEKOTOPBIX UCC/IeloBaHUH B 00/1acT OMOTeXHOMOTUM (KJIOHUPOBaHUe, NCKYCCTBEHHOe
OMJI0/IOTBOPEHKE)

3.B cgpepe mpydoeoli desmenbHOCMU:

- OB/Ia/leHHe YMeHUSIMU ¥ HaBbIKAMU TTOCTAHOBKU OMOJIOTHUYEeCKUX YKCIIEPUMEHTOB U 00bSICHEHMEe UX

pe3yJ/bTaToB

4. B cpepe usuueckoli desmenbHOCMU:

- obocHOBaHMe 1 cobOMofieHre Mep MPo(GUIaKTUKY BUPYCHBIX 3a00/1eBaHUM, BPeIHBIX TIPUBBIUEK (KypeHHe, a/TKOTOT3M,
HapKOMaHUs1) TIPaBUJI TOBe/IeHNs B TIPUPO/IHOM cpe/ie.

OCHOBY CTPYKTypUpOBaHUs COZlepKaHHsI Kypca OMOOruy B Cpe/iHel ITKOJie COCTaB/IIOT BeAyIie cucTeMoobpa3sytoliye uieu —
OT/IMUKTEIbHble 0COOEHHOCTU YKUBOU MPUPO/bI, ee yPOBHEBasi OpraHu3alivsi U 3BOJIIOLMS, B COOTBETCTBUH C KOTOPBIMHU
BbI/le/IeHb] COZlepyKaTe/IbHbIe JIMHUHU Kypca:

buosorus Kak Hayka;

MeTo/bI HAyUHOTO MMO3HAHUS;

Knetka;

Opranuswv;

Bup;

OKOCUCTEMBI.

B pe3ynbrate usyuenus 6uosioruy Ha 6a3oBom ypoBHe B 10-11 Kjacce yYeHHK ZIO/DKEH 3HAMb /NOHUMAMb:

OCHOGHble No/10%ceHusl 6uo102uUecKux meoputi (K1emouHasl, XxpOMOCOMHAs1); CyWHOCMb 3akoHoe I'.MeHdes,
3aKOHOMepHOcmell U3MeH4YU80Cmu;

cmpoeHue 6u0/102u4ecKux 006eKInoe: Kiemku; 2eH08 U XpOMOCOM;

cywHOCMb 0U0/102UYeCKUX NPOYeccos: pazMmHOdiCeHUe, 0Nn/1000meopeHue,



6K/1a0 8bIOAIOWUXCSA YUeHbIX 8 pazeumnue 0U0/102UYecKOoll HayKu; 6U0/102UYecKylo MepMUHO/102UI0 U CUMBO/IUKY;

ymemb
00bscHAAMB: poJib 61o0TKKM B (POPMUPOBAHKY HAyYHOT'0 MUPOBO33DeHHsT; BK/Ia/| OMOMOruuecKux Teopuil B JOpMHUpOBaHUe
COBpeMeHHOMW eCTeCTBeHHOHAyUHOUW KapTHHBI MHPa; eJMHCTBO KUBOUW U HEXXUBOU MPUPO/bI, PO/ICTBO >KUBbIX OPTaHNU3MOB,;
OTpUIiaTe/IbHOEe BIUSTHUE a/TIKOTOJIs], HUKOTHHA, HADKOTUUECKHX BeIleCTB Ha Pa3BUTHe 3apO/ibIllia Ue/IoBeKa; BUSHUE MyTareHOB
Ha OpraHK3M YeyioBeKa, IKOJIOTUYeCKHUX (PAKTOPOB Ha OpraHU3MbI; B3aUMOCBSI31 OPTaHU3MOB U OKPYKaroIllei Cpe/ibl; MPUUYNHbI
HapyIIIeHU Pa3BUTHSI OPTaHU3MOB, HaC/le/[CTBEHHBIX 3a00/1eBaHUM, My TaLlUi, pelllaTh 3/ieMeHTapHble 0HM0/IOTHUYeCcKHe 3aZiauy;
COCTaBJISATh 3/IeMeHTapHble CXeMbl CKPell[BaHUSI; BLISIB/ISTh KCTOUHUKN MYTareHOB B OKpY»Karollleil cpefie (KOCBEHHO),
aHTPOTIOTeHHbIe M3MeHeHUs B 9KOCHUCTeMax CBOeil MeCTHOCTH;
CpaBHUBATh: OHOJIOTHUeCKHe 00bEKThI (XUMUUECKHI COCTaB TeJl )KUBOMW M HE>KMBOM MPUPO/BI, TIPoLiecch (TIo/ioBoe U Hecriosoe
pa3MHOXXeHHe) U JieflaTh BbIBO/IbI HA OCHOBE CPaBHEHUS;
aHa/IM31UPOBaTh U OL[eHHWBATh I7100abHbIe IKOJIOTHUUeCKUe Mpob/ieMbl U My TH UX pellieHus], TI0C/ie[JCTBUsS COOCTBeHHOM
JlesTeJIbHOCTU B OKPY Karollieu cpejie;
HaXoAUTb MH(MOPMaLIMIO 0 6HoOrUUecKUx 00beKTax B Pa3/IMUHbIX UCTOYHUKAX (YueOHbIX TeKCTax, ClipaBOUHHKAX, HAyYHO-
TIOTY/ISIPHBIX U3[jaHUSIX, KOMITBIOTEPHBIX 0a3ax JJaHHBIX, pecypcax VIHTepHeT) U KpUTUYECKH ee Ol|eHUBaTh;
WCTI0/Th30BaTh MPHOOpeTeHHbIe 3HAHUSI U YMEeHUS B TIPAaKTUUeCKOM [IesiTe/TbHOCTU U TIOBCeIHEBHON HCU3HU [JI]IST:
cobmrofieHyrst Mep NMPo(UIaKTUKKU OTPaBJieHUH, BUPYCHBIX U APYTHX 3ab0/ieBaHUiA, CTPeCCOB, BPeAHBIX TIPUBbIUEK (KypeHHe,
aJIKOT0JTM3M, HADKOMaHWUs1); TIPaBWJ/I MIOBeJieHNs B TIPUPOJHOMN Cpe/jie; OLIeHKH 3THYeCKHX aclieKTOB HEKOTOPBIX UCC/IeIOBaHMi B
obsiacTi 6MOTEXHO/IOTHU (KJIOHHPOBaHKUe, NCKYCCTBEHHOE OTJIOZI0TBOPEHME).

OcHoOBHOe cojep)XaHue Kypca

Pa3gen 1. buosiorus Kak Hayka. MeTobl HAY4YHOr0 MO3HaHMs (5 1)

TeMmbI:

1.1 KpaTKas ucropus pa3Burus 6uosoruu. Cucrema 0H0/I0OTHUeCKHX HayK (2 u).
OO6mweKT nu3ydeHus 6uosioruu — xxuBasi npupoja. Kpatkas uctopusi pa3sutusi brosiorud. Posib 6M0I0rMuecKux Teopui, uziem,
runoTe3 B GOPMHUPOBAaHUU COBPEMEHHOM eCTeCTBeHHOHAay4YHOM KapTuHbl Mupa. CucTemMa OMO0/IOTHYECKUX HayK.
JemoHcmpayusi: TIOPTPeThl YUéHbIX; cxembl «CBs3b OHM0J/IOTHY C ADYTUMHU HayKaMu», «CrcrteMa O10IOruuecKux HayK».
OcHogHble noHsimusi: GUOJIOTHS, )KH3Hb.



1.2. CyujHoCTb U CBONCTBA )XUBOr0. Y POBHM OPraHU3aljMi U MeTO/AbI M03HAHMSA )XUBOU NPUPO/bI (3 4).

Cy1gHocTb »u3HU. OCHOBHbIE CBOMCTBA YKMBOW MaTepu. JKuBasi NpUpo/ia KakK C/I0’)KHO OpraHU30BaHHasi Mepapxuueckast
CUCTeMa, CYLeCTBYIOLasi B IPOCTPAaHCTBe U BO BpeMeHU. bronoruueckue cuctembl. OCHOBHbIE YDOBHY OpraHU3aLiU KUBOU
Marepry. MeTo/ bl MO3HAHUS )KUBOM TIPUPO/bI.

Jemoncmpayusi: cxembl « Y pOBHUA OpPraHU3aLiuM >KUBOM MaTteprun», « CBOUCTBA KUBOW MaTEPUN».

OCHOBHbIe NOHSAAMUS: CBOMCTBA )XU3HU. Y POBHU OpPraHU3aLuu >KUBOM NPUPOAbI, MeTozbl M03HaHUs JKUBOU MaTepUH.

IIpegMeTHBIE pe3y/IbTaThl 00yUeHH.

Yuaimecs: JO/KHBI yMemb:

- XapaKTepH30BaTh BK/Ia/l BHIAIOIIUXCS YUEHBIX B pa3BUTHeE OMOIOrHUeCKOl HayKW;

- XapaKTepH30BaTh POJib OMOJIOTHH B (hOPMHUPOBAHNY HAyYHOT'0 MUPOBO33PEHUS;

- OIIeHMBATh BK/Ia/l OMOIOrMUeCKUX TeOpUM B OpMHpOBaHHE COBPEMEHHOM eCTeCTBeHHOHAaYUHOUW KapTHHBI MUDA;

- BbIJIe/IITh OCHOBHbIE CBOMCTBA XKUBOU MPUPO/IbI U OMOMOTrHUeCcKHX CUCTEM;

- IMeTb TIpe/icTaB/ieHre 00 YPOBHEBOU OpraHW3al[iH >KUBOM MPHUPO/IbI;

- IIpe/ICTaB/IsITb OCHOBHbIE METO/IbI U 3Talbl HAYYHOT O UCC/IeL0BaHUS;

- @aHA/IM3UPOBATh U OL|eHMBaTh OHMOOrUUeCKy0 MHGOPMAL[HIO, TIOyYaeMyt0 U3 pa3HbIX HCTOUHUKOB.

Pa3zgen 2. Knerka (20 u)

TeMmbI:

2.1 Uctopus u3yueHus Kierku. Knerounas teopus (2 4)

Pa3Butue 3HaHui o kietke. Pabotel P. I'yka, A. BaH JleBenryka, K. bapa, P.bpoyHa, P. Bupxora. KnerouHasi Teopusi M.
InetineHa u T. [IIBaHHa. OCHOBHBIE TI0JI0XKEHUSI COBDEMEHHOW KJ/IeTOUHOM Teopyd. PoJib K/IeTOUHOM Teopuu B (POPMHUPOBAHUU
COBPEMEHHOW eCTeCTBeHHOHAayYHOU KapTHUHbI MUPA.
Jemoncmpayus: cxema «MHOroo6pasue KIeTOK»

OcHoegHble noHsimus: KjaeTka. Llutonorus. OCHOBHBIE MOJIOXKEHUSI KIIETOUHOW TeOPUH.

2.2, XuMHUYeCKHH COCTaB KJ1eTKH (8 u)

EAVHCTBO 371€MeHTHOr0 XMMMUYEeCKOTrO COCTaBa >KUBBIX OPraHU3MOB KaK [I0Ka3aTelbCTBO €JUHCTBA MPOUCXOXKIEHUS >KUBOU
npupozibl. OOIITHOCTb >KUBOW W HEXKUBOW TMPUPOJbI Ha ypPOBHE XHWMHUUYECKUX 37emMeHTOB. OpraHoreHbl, MaKpO3JIeMEHTHI,
MHKDPO3JIEMEHThI, YJIbTPaMUKPO3JIEMEHThI, UX POJIb B JKU3HEZEesATe/IbHOCTH KJIeTKU U opraHvM3Ma. HeopraHuueckue BeljecTBa.
Bopa kak Kosbibesib Bcero »kuBoro. OcobeHHOCTH CTPOeHUs BellleCTB B KM3HU K/IeTKU U opraHu3ma. OpraHuueckre BeljecTBa —
CJIOJKHBIE yIJIepoAcozeprKalye coeqruHeHus1. HU3KOMO/eKyJ/IipHbIe ¥ BBICOKOMOJIEKYJIAPHbIE OPraHuYecKre BelecTsa. JInnuapl.
YrneBoabl: MOHOCaxapuzpl, ronvcaxapuabl. benku. HyknenHnoseie kuciotel: JIHK, PHK. Y aBoenue monekysisl IHK B KieTke.
[IpyHLMNAIBHOE CTPOEHUE U POJTb OPTaHUUECKUX BeI[eCTB B K/IeTKe U B OpraHrh3Me YesioBeKa.



JemoHcmpayuu: nuarpammel «PacripefiesieHrie XMMUYECKHX 3/IEMEHTOB B HEXXMBOM Mpupoje». «PacnpegeneHne XuMUUYeCKUX
3/IeMEHTOB B >KUBOM Tpupoje». [leproanueckasi Tabiuija XuMuueckux 3eMeHToB. CxeMbl U Tabauibl: «CTpoeHre MoJeKyJIbl
benka», «Ctpoenue mosekysbl [JJHK», «Ctpoenue mosekynbl PHK», « Tunsl PHK», «Y aBoenue mosekybt JJTHK».

OCHOBHble noHsIMusi: OpraHoreHbl, MaKpOMOJ1eKYJibl. MUKpPO3/1€eMeHThI. Y IbTpaMUKpO3/1eMeHThl. CBOMCTBa BO/Ibl. MUHepabHbIe
conmu. buononvMepsl. JIUMUAB, JTATIOU/IbI, YTJIeBOAbI, Oenku, HykaenHoBbie KucioTel (JHK, PHK). Perimukarus JJHK.

2.3. CTpoeHne 3yKapuoTH4eCKOH U NPOKAPUOTHYeCKOH K1eToK(6 u).

KrnetouHas membpaHa, nurorvia3ma. fapo. OCHOBHbIe OpPraHOWABI KJIETKU: JHAOIUIa3MaTUuecKas CeThb, amrapaT [ oyibIKu.
JIu30CcOMBI, MUTOXOH/IDUH, TIACTU/bI, pub0oCcOMBbl. DYHKIIMM OCHOBHBIX UacTell U OpraHouioB KaeTku. OCHOBHbIE OT/IMUMS B
CTPOEHWY JKMBOTHOM Y PaCTUTENBHOU KIeTOK. XPOMOCOMBI, UX CTpOeHHe M (PyHKLMHU. Kapuotun. 3HaueHue MOCTOSIHCTBA YMC/Ia
1 ¢Gopel XPOMOCOM B KieTKax. [IpokapuoTuyeckasi kjieTka: (GopMbl U pa3Mmepbl. PacripocTpaHeHue U 3HaueHue OakTepuii B
nipupoze. CTpoeHMe OaKTepUaTbHON KITeTKU.

Llemoncmpayus:

cxeMbl U Tabnuipl «CTpoeHue 3yKapuoTHUeCcKon KIeTKn», « CTpoeHue )KUBOTHOU KJIeTKW», « CTpoeHue pacTUTe/TbHOU K/IeTKW»,
« CTpoeHune XxpoMocom», «CTpoeHUe NPOKapUOTUUECKOM KJIeTKU».

JlabopamopHble u npakmuueckue pabomni:

Neol.HabmtoieHre K/IeTOK pacTeHU 1 XKUBOTHBIX T10/] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIperiapaTax.

No2.CpaBHeHHe CTPOeHHS K/IeTOK PACTeHHUU U )KUBOTHBIX.

Ne 3.TIpuroroByieHre U ONMMCaHVWe MUKPOTIPeNnapaToB KJI€TOK PACTeHUN.

OcHo8Hble NoHsIMUsl: dYKapuoTUUecKasi KieTKa. KnerouHas memOpaHa, I[uToria3Ma, siipo. OCHOBHBbIE OpPraHOWbI KJ/IETKHU.
Oco6eHHOCTH pPacTUTE/NLHOW U YKUBOTHOU KyieTOK. XpoMocombl. Kapuortumn. JumionHbii U raryiouJHblii Habopbl XpPOMOCOM.
[TpokapuoTUueckasi KjieTka, 6akTepusi.

2.4. Pea3anys Hac/1e/JCTBeHHOM HH()OpMaLMu B Ki1eTKe (2 u)

IOHK — HocuTesb Hace[CTBeHHOM nHhopMaru. ['eHeTUUeCKUM KO, U ero cBoicTBa. ['eH. buocuHTe3 Gesika.

JemoHcmpayus: Tabnuiia «['eHeTMUecKui Koz», cxema «buocuHTe3 6eka».

OCHOBHble NOHSIMUSI: TeHETUUECKUM Ko, TpurieT. ['eH. TpaHCKpUIILYsL, TPAHC/ISALIVS, MAaTPUYHBIA CUHTE3.

2.5. Bupycsl (2 u + 1 u KOHTpO/IbHasi padoTa)

Bupychel — HekeTouHast (popma >ku3Hu. OcobeHHOCTH CTPOeHUs ¥ Pa3MHOXKeHUSI. 3HaueHre B TIPUPO/IEe U KU3HU uesioBeKa. Epbl
NPo(H/IaKTUKN PaciipOCTPaHeHHsI BUPYCHBIX 3a0oseBanuid. [Tpodunaktuka CIT da.

HemoHncmpayus: cxema «CtpoeHue BUpyca», Tabmmia «[Ipodunaktuka CITV da».

OcHogHble noHsimus: BUpyc, bakrepurodar.

IIpegMeTHBIE pe3y/IbTaThl 00yUeHHS.



Yuaimecs 10/KHbL yMemb:

- XapaKTepu30BaTh BKJIa/l BbIZIAIOIIMXCS YUEHBIX B pa3BUTHe OHMOIOrMUecKor HayKH;

- XapaKTep130BaTh poJib 610Ji0rH B (hOPMHUPOBAHWK HayUYHOT'O MUPOBO33DEHUS;

- XapaKTepu30BaTh COZiepKaHue KJIeTOUHOM TeOPUU U MOHUMaTh e€ poJib B JOPMHUPOBAaHMM COBPEMEHHOW eCTeCBeHHOHAay4YHOU
KapTHHBI MUDA;

- 3HaTh UCTOPHIO U3yUeHUs KJIeTKHY;

- IMeTh TMpe/ICTaBIeHHE O K/IeTKe KaK O IeJIOCTHOM OMOOrHUecKoM CUCTeMe; KaK CTPYKTYPHOH, GYHKIMOHATBHOU U
reHeTUUeCKOU eJJMHULIe YKUBOTO;

- IPUBOJIUTH I0KAa3aTe/bCTBa (apryMeHTal1I0) eIMHCTBA JKUBOW U HEXKUBOM TIPUPO/IbI, POJCTBA KUBbIX OPraHU3MOB;

- CpaBHUBATh OUoornueckre 006HeKThI ( XUMAUECKUH COCTaB TeJl XKMBOU 1 HEXKUBOU TIPUPO/IbI, 5YKapHOTUUeCKHe U
TIPOKapHUOTHUYECKHe KIeTKH, K/IeTKA PacTeHHi ()KUBOTHBIX Y 'PUOORB) U (hOpMYy/TMPOBaTh BEIBOZIBI HA OCHOBE CPaBHEHWUS;

- MIpe/ICTaB/IATh CYL{HOCTh M 3HaYeHHe MpoLjecca peaay3aliy Hac/leCTBeHHOM MH(OPMAaLuK B KJIeTKE;

- POBOJUTEL OHOJIOTMUECKHE WCC/IeI0BAHMUS: CTaBUTh OITLITHI, HAOMIOAATh Y ONMUCHIBATh KI€TKH, CDABHUBATh K/IETKH, BHIZIE/ISITh
CyllleCTBeHHbIe TIPU3HAKU CTPOEHHs KJIeTKU U eé OpraHOU/IOB;

- TI0JIb30BaThCSI COBPEMEHHOM 1[UTO/IOTHYeCKOW TEPMUHOJIOTHEH;

- UMeTb MpeJCTaB/AeHUsI O BUpPyCax U UX POJIM B )KU3HU JAPYTUX OPraHr3MOB;

- 060CHOBBIBATh U COO/MIOIATh Mepbl MPOGUIAKTUKN BUPYCHBIX 3a001eBaHuii ( B ToM unciie BUU-uHbekimn);

- HaX0uTh OM0J/IOTHYECKYI0 MH(POPMAIIUIO B Pa3HbIX UCTOUHHKAX, ApT'YME@HTHUPOBATh CBOIO TOUKY 3peHHUS;

- @aHA/IM3UPOBATh U OL[eHUBATh OHMOOTMUeCKy 0 MH(GOPMAI[HUIO, TIOTyYaeMyH0 U3 pa3HbIX HCTOUHUKOB.

Pazgen 3. Opranusm (38 u)
TeMbl:
3.1 Opranusm — efuHOe 1esioe. MHoOroodpasue )KMBbIX opranu3mos (1 u)
MHoroo6pa3ue opraau3mMoB. O[HOK/IETOUHbIE 1 MHOTOK/IETOUHbIE OPTaHW3Mbl. KOJIOHUH OZIHOK/IETOUHBIX OPTaHHW3MOB.
Hemoncmpayus: cxema «MHoroobpasue OpraHMu3MOB».
OcCHO@Hble NOHSIMUS1: OAHOK/IeTOUHbIe, MHOTOK/IETOUHbIE OPTaHU3MBI.
3.2. OOMeH BeleCTB U MpeBpaiieHne 3Hepru (4 u)
OHepreTUUecKuii 00MeH — COBOKYTTHOCTh peaKLiii paciijeTieHrst C/I0XKHBIX OpraHnyeckux BeljecTB. Oco6eHHOCTH
9HEepreTUUecKOro ooMeHa y rpu0oB u 6akrepuid. Turmbl mutadys. ABTOTpodbI 1 reTepoTpodbl. OcoOeHHOCTH 0OMeHa BelleCTB y
JKUBOTHBIX, pacTeHui u 6aktepuid. [Tnactrueckuit oomeH. PoTocuHTe3.
JemoHcmpayus: cxema «yTy MeTabosi3Ma B KJIeTKe».



OcHoBHble noHsimusi: MeTabo0/3M, SHepreTUudeckuii 06MeH, ractuueckuii oomeH. AT®. ABTOTpodbl, reTepoTpOdHI.
DOTOCUHTES.

3.3.Pa3mHoxenue (9 u)

Menenue KneTku. MUTO3 — OCHOBa pocTa. PereHepaiiyu, pa3BuTus U 0ecriosioro pa3MHoXKeHHsl. PasMHO)KeHHe: Gecriosioe u
rosioBoe. Turbl 6ecriosioro pasmHokeHus. [TonoBoe pasmMHokeHHe. OOpa3oBaHMe IMOJIOBBIX KIETOK.

Metio3. OnioJ0TBOpPEHME Y )XKUBOTHBIX U pacTeHUU. bruonornueckoe 3HaueHre OI1040TBOpeHus. VICKyCCTBEHHOE OMbLIeHHe Y
pacTeHWH U OTJIOAOTBOPEHUE Y )KUBOTHBIX.
JemoHcmpayus: cxeMbl ¥ TaOMUIBI « MUTO3 U Meto3». «I'ameToreHes», « TUIbl 6ecIionoro pa3MHOKeHUs». « CTpoeHne
SIULIEKJIETKU U CTIepPMAaTo30u/1a».

OcHOB8Hble NOHSIMUSL: >KU3HEHHBIN LIUKJT KJIeTKA. MUTO03, ero 6rosiornueckoe 3HaueHre. TUITbI 6€CTI0/I0ro pa3MHOXKEHYSI.
[To/loBOe pa3MHO’KeHHe U ero OHoJioruyeckoe 3HaueHWe. Pa3ieTbHOIIONbIEe OPraHu3Mbl ¥ repMadpoanThl. SlifliekieTka U
cnepmato3ou/]. ['ametoreHes. Metio3, ero 6uosiornyeckoe 3HaueHue. Orio0TBOPeHMe: Hapy)KHOe U BHYTpeHHee. [IBoliHOe
OIJIOZIOTBOPEHUE Y PACTEHUM.

3.4. UapuBUyaibHOE Pa3BUTHE OPraHu3MoB (oHTOreHe3) (4 u +1 u KOHTpoO/IbHasi padoTa)

[Tpsimoe 1 HerpsiMoe pa3BUTHe. IMOPHOHA/IBHBIN U TTOCT3MOPHUOHA/IBHBIN 1epro/ibl pa3BUTHsl. OCHOBHBIE 3Tallbl SMOpHOreHe3a.
[TpuurHbI HapyIIeHU pa3BUTHs opraHu3ma. OHTOreHe3 uesioBeKa. PerpoZiyKTUBHOe 3/J0pOBhe; ero 3HaueHue /st Oyayimx
NOKOJIeHnH mofen. [lociecTBUS BIVSIHUS alKOT0Jisl, HAKOTUHA, HADKOTUYECKUX BEIeCTB Ha pa3BUTHe 3apO/bIlla Ye/I0BeKa.
[Tepurozpbl TOCTIMOPHOHATILHOTO Pa3BUTHSI.
JemoHncmpayus: Tabmuisl « OCHOBHBIE CTaIMM OHTOTeHe3a», «IIpsiMoe 1 HerMoe pa3BuTHe», Tabmuiel, hoTorpadu,
AyarpaMMbl U CTaTUCTUUECKUe JIaHHble, IeMOHCTPUPYIOLLIYE TT0C/e/ICTBUS BAUSIHUSI HETaTUBHBIX ()aKTOPOB Ha pa3BUTHE
opraHusMa.

OcHoeHble noHsimus: oHToreHe3. TUITbI pa3BUTHS: TIPSIMOe U HeTipsiMoe (pa3BuTue ¢ MeTaMopdo3oM0. ITarbl SMOPHUOHATBEHOTO
pa3BuTHs. [lepro/bl MOCTaMOPHOHATBHOTO Pa3BUTHS. BpegHoe BiusiHUE KypeHUSs, a/TKOT0/IsI, HAPKOTUUECKHX MperapaToB Ha
pa3sBUTUE OpraHu3Ma U MpOoJO0JDKUTETbHOCTh XKU3HMU.

3.5.Hac/ieCTBeHHOCTh M U3MEeHUHMBOCTD (15 u)

HacnecTBeHHOCTh M M3MEHUMBOCTD — CBOMCTBA OpraHMW3MOB. ['eHeTHKa — HayKa O 3aKOHOMEPHOCTSIX Hac/ie/[CTBeHHOCTH 1
V3MeHUUBOCTU. ['. MeHzie/1b — OCHOBOITO/IOXKHUK IT'eHeTUKU. 3aKOHOMEpPHOCTH HacJ/iel0BaHusl, YCTaHOB/IeHHbIe I'. MeHjeneM.
MoHorubpuHoe ckpemBaHue. [1epBoiii 3aK0H MeH ies1sl — 3aKOH JOMUHUPOBaHUsA. BTopoii 3akoH MeH e/t — 3aK0H
pacierieHus. 3aKOH UMCTOThI rameT. [TurubpugHoe ckpeiBadue. TpeTuii 3akoH MeH/ems — 3aKOH He3aBUCUMOT'0
Hac/eJoOBaHus. AHaIM3NUpYolllee CKpeluBaHre. XpOMOCOMHas TeOpUs HacieACTBeHHOCTU. CLieTyieHHOe HacaeZjoBaHre
npu3HakoB. COBpeMeHHbIe TIpe/iCTaB/IeHUs O FeHe U reHoMe. B3anMogericTBue reHoB. ['eHeTrKa rnoJia. I10710Bble XxpOMOCOMBL.
CuernuieHHOe C MOJIOM Hac/iejoBaHe. 3aKOHOMEPHOCTU U3MEeHUMBOCTU. HacniencTBeHHast M HeHac/ieJCTBeHHasi U3MEHUMBOCTb.



MoaudukaioHHast u3MeHUUBoCTb. KoMOWHaTHBHAs U MyTallMOHHAsi U3MeHUUBOCTb. MyTaiuu. TUrbl MyTaljuii MyTareHHbIe
dakTophl. 3HauUeHUe reHeTHUKU [I7IsT MeIULIUHbBL. BiivsHre MyTareHOB Ha OpraHv3m uejioBeka. HaciesctBeHHbIe 00/1e3HU
yeJsioBeKa, UX MPUUMHBI U IPO(UIaKTHKA.

JemoHcmpayus: cxembl, WTFOCTPUPYIOILYie MOHOTMOPUAHOE U JUTUOPUIHOE CKpeIMBaHusl, ClieTl/ieHHOe Hac/ieZloBaHKe
TIPU3HAKOB, MepeKpecT XpOMOCOM, Hac/e/loBaHUe, CLeTJIEHHOE C M0JI0M, TTPUMePbl MOAU(PUKALIMOHHON U3MEHUYMBOCTH.
Marepwuasibl, 1eMOHCTPUPYIOLLIKE BIUSIHAE MyTareHOB Ha OPraHU3M 4eJIOBeKa.

JlabopamopHble pabombil:

Ne4.CocTtaBneHure NPOCTENIINX CXeM CKpeLMBaHUS.

No5. PeltieHvie 371eMeHTapHBIX FreHeTUYeCKrX 3azau.

Ne 6. I3yueHrie U3MEHUMBOCTH (U3yuyeHre MOAU(DUKALIMOHHOW N3MEHUHMBOCTU Ha OCHOBE U3y4YeHHs (JeHOTUIIa KOMHATHBIX WA
CeTIbCKOX03SMCTBEHHBIX PACTEHUM).

IMpakmuueckue pabombil:

No 1. BbIsiBieHMe UCTOYHUKOB MYTareHOB B OKPY»Katolllel cpefie (KOCBEHHO) 1 OL|eHKa BO3MOJKHBIX MOC/Ie/ICTBUM WX BUSHUS Ha
OpraHu3M.

OcHo8Hble NOHsIMUS: HaC/IeICTBEHHOCTh U U3MeHUMBOCTb. ['eHoTUM, (heHOoTUMN. ['MOpPUAOIOrUUECKH METO/], CKpell[BaHue.
JJOMVHaHTHBIN U peLieCCUBHBIN TTPU3HAKU. ['eHbl U anyiesiu. 3aKOHOMePHOCTH Hac/1e[jJ0BaHWs MPU3HAKOB. 3aKOH YUCTOTHI FaMer.
AHanmusupyrolee CKpellyBaHrve. XpOMOCOMHas TeOpUs HaC/1eJCTBEHHOCTH, ['eHeTuecKre KapThel. ['eHOM. AyTOCOMBI, T10/I0BbIE
XpoMoCOMbI. MoubrKalMoHHasi U3MeHUYMBOCTh. KoMOrWHaTHBHAs U MyTal[MOHHAsA N3MEeHUYMBOCTb. MyTareHHble (haKTOpPHI.
Hacnencreennbie 60se3Hu. MeMKO-reHeTUUECKOe KOHCY/TIbTUPOBaHMUE.

3.6.0cHoOBBI cesieKiun. buorexHosnorus. (5 9 + 1 u KOHTpPoO/IbHAsA padoTa)

OCHOBBI CeneKLUKU: METO/bI U IOCTWKeHUs. ['eHeTUKa — TeopeTUdeckast OCHOBa cesiekluu. Cenekius. Yuenue H.. BaBuiosa o
1[eHTpax MHOT000pa3us U MPOUCXOXK/IeHHUS Ky/IbTyPHbIX pacTeHri. OCHOBHbIE MEeTO/IbI CeIeKIUN: TUOpUAU3aLivs,
HCKYCCTBeHHbIN 0TO0p. OCHOBHBIE JOCTHKEHHS W HallpaB/IeHHsI COBDEMEHHOM Ce/IeKI[UH. BUOTeXHOMOrusl: TOCT)KEeHUS U
nepcrieKTUBbI pa3BuTHs. ['eHHast nHkeHepusi. KimoHvupoBaHue. ['eHeTHUeCKU MOAUGDULIMPOBAHHBIE OPraHU3Mbl. DTHUYECKUe
acCTieKThl pa3BUTHSI HEKOTOPBIX UCC/Ie[JOBaHUHN B OMOTeXHO/IOTUM (K/JIOHHPOBaHUe ueloBeKa).

JemoHcmpayus:kapTa-cxema «L[eHTpbl MHOT00Opa3usi U MPOMCXO0KeHHUsI Ky/IbTYPHBIX pacTeHuii». ['epbapHbie MaTeprasbl U
KOJUTEKI[UH COPTOB KY/JbTYPHBIX pacTeHuM. Tabmuiibl «ITopobl AOMAIIHUX >KUBOTHBIX». «COpTa Ky/IbTYPHBIX paCTeHUN».
CxeMbl CO3/1aHHs TeHeTUYECKH MOAU(DULIMPOBAaHHBIX TTPOJAYKTOB, KTIOHUPOBaHKWsI OPraHW3MOB. Martepuarbl, UTFOCTPUPYIOLIUE
JOCTHKeHUsl B 06/1acTH OMOTeXHOJIOTHH.

OKckypcus « MHoroobpasue COPTOB pacTeHHM U TTOPOJ, JKUBOTHBIX. MeTo/ibl UX BbiBeJieHUs» (Ha epMy, CeNeKI[MOHHYIO
CTaHLIUIO, CETbCKOXO3IUCTBEHHYIO BBICTABKY).

IMpakmuueckue pabombil:



AHanu3 ¥ OIjeHKa 3TUUECKHX aClleKTOB Pa3BUTHS HEKOTOPBIX MCC/IeJOBaHUM B OMOTEXHOJIOTHH.

OcHogHble noHsimus: ceyieKuusi, rubpuausauys u otoop. CopT, nopoga, mramMMm. bruotexHosorus. I'eHHasi MH>XXeHepUsl.
KnonupoBanue. ['eHeTHUeCKM MOAU(PULIMPOBAHHbIE OPraHU3MBI.

IIpegMeTHBbIe pe3y/IbTaThbl 00yUeHH.

Yuyaimecs: JO/KHBI yMemb:

- XapaKTepH30BaTh BKJIa/ BBIAAIOIIUXCS YUEHBIX B pa3BUTHe OMOIOTNUYeCKOr HayKW;

- XapaKTepH30BaTh POJib OMOJIOTHH B (POPMHUPOBAHNY HAYYHOT'0 MUPOBO33DEHNS;

- IMeThb TIpe/icTaB/ieHre 00 opraHu3Me, ero CTPOEHUH U TIpolieccax yKu3HeesTebHOCTY (0OMeH BelllecTB, pa3MHOKeHHe,
JiejieHre KIeTKH, OTUIOZI0TBOPeHKe), 0 MHOToobpa3ry opraHu3MoB;

- BBIZIEJISITD CYII[eCTBeHHbIE TIPU3HAKK OPTraHKU3MOB (OJHOK/IETOUHbLIX ¥ MHOT'OK/IETOUHBIX). CpaBHUBATh OHMO/IOTHUYECKHe
00BEKThI, CBOMCTBA U MPOLIECCHI (T/IaCTUUeCKU U SHepreTUueckuii obMeH, 6ecriosioe u 1oJjioBoe pa3MHOKeHWe, MUTO3 U Meli03,
IMOpHOHaTbHBINA U TTIOCTIMOPHOHA/IbHBIN TIePUO/IBI, TIPSIMOE U HeTpsiMoe

Pa3ButHe, Hac/eICTBEHHOCTb U U3MEHUMBOCTh, IOMUHAHTHBIN U Pel|eCCUBHBIN MPU3HAKK) U (hOPMYJ/IMPOBATHBLIBO/bI HA OCHOBE
CpaBHEHUS;

- [IOHUMATb 3aKOHOMEPHOCTH UHVBUYaJIbHOI'O Pa3BUTHUSI OPraHMW3MOB, HaC/1eJCTBEHHOCTU U U3MEeHUUBOCTH;
-XapaKTepu30BaTh cojiepkaHue 3akoHOB ['. MeHgens u T.-X. MopraHa v noHUMaTh UX po/ib B (POPMUPOBAHUM COBPEMEHHO
eCTeCTBeHHOHAYUYHOW KapTUHbI MUDa;

- pellaThb 3/IeMeHTapHble FreHeTUUeCKHe 3a/1aur, COCTaBJIATh 3/IeMeHTapHbIe CXeMbl CKPelLlMBaHKts; M0JIb30BaThCsl COBDEMEHHOU
reHeTU4eCKOU TeEPMHUHOJIOTMe U CUMBOJIMKOW;

- TIPUBO/IUTH /I0Ka3aTe/IbCTBA PO/ICTBA KUBBIX OPTaHU3MOB Ha OCHOBe TI0J/I0’KeHUH TeHeTHKU 1 IMOPHO/IOTuH;

-00BSICHUTH OTpHI[aTe/IbHOE BJIMsIHYE a/IKOT0JIsl, HIKOTHHA, HADKOTHYECKHUX BeII|eCTB Ha Pa3BUTHeE 3apO/biilia Ue0BeKa;
BJ/IUSIHHE MyTareHOB Ha OpPraHu3M 4eJIOBeKa;

-XapaKTepr30BaTh HapyIIeH!sI Pa3BUTHSI OPraHU3MOB, Hac/le/[CTBEHHbBIe 3a00/1eBaHNs, OCHOBHbBIE BH/bI MYyTallUl;

- o6ocHOBaTh 1 cOOMIOAATH MePhI TIPOMUIAKTHKY BPeIHBIX TIPUBBIUEK ( KYpeHHe, alKOoro/ii3M, HapKOMAaHHs )X

- BBISIB/JISITb UCTOUHWKY MyTareHOB B OKpY»Katolllei cpejie (KOCBEHHO);

-UMeTh npe/icTaBeHre 06 yuenun H.W. BaBunoBa o 1jeHTpax MHOT000pa3usi U MPOMCXO0KeHHUS KyIbTYPHBIX pPaCcTeHU;
-XapaKTepu30BaTb OCHOBHbIE METO/bI U JOCTH)KEHHUS CeJIeKL1H;

-OL|eHMBaTh 3TUYECKHe acTeKThl HEKOTOPBIX UCC/e/loBaHuM B 06/1acTi 610TeXHO/IOTUY (K/IOHHPOBaHKe, UCKYCCTBEHHOE
OIJIOZOTBOPEHUE, HalpaB/eHHOEe U3MeHeHYe FreHOMa);

-OBJIa/leBaTh YMEHUSIMHA U HaBbIKaMU TIOCTaHOBKH OMOIOTMUeCKUX SKCTIePUMEHTOB U 00BSICHUTE UX Pe3yJ/IbTaThl;

- HaX0uTh OM0J/IOTHYeCKYH0 MH(POPMAIIWIO B Pa3/IMYHBIX UCTOUHHMKAX, ApT'YMEHTHPOBATh CBOIO TOUKY 3PEHHs

- aHA/IM3UPOBATh U OL[eHUBATh OUOIOTUUECKYTO, TIOTyYaeMyt0 U3 pa3TUUHbIX HCTOUHUKOB.



3ak/ouenue (24.)

Pe3epBHoe BpeMmst — 3u. 13 pe3epBHOT0 BpeMeHH Bbijie/ieHO 3 uaca Ha KOHTPOJ/IbHbIe paboThI.

IBomonusn (20 u)

VicTopust 3BOTIOLIMOHHBIX Hel. 3HaueHre paboT K.JIuaHes, yuenus JK.b.Jlamapka, sBosorioHHoi Teopun Y. /lapBrHa. Ponb
3BOJIFOLIMOHHOM TeOpHH B (POPMUPOBAaHUM COBPEMEHHOM eCTeCTBEHHOHAYUHOM KapTUHbI MUpa. By, ero kputepuu. [Tonynsous -
CTPYKTYypHas ejJMHULla BU/a, eJUHULIA IBOJTIIOLIUN.

JIBYDKyILIie CUJTbI SBOJTIOLIMU, UX BAUSIHUE Ha reHOGOH, onyasaiuu. CUHTeTUYecKasi Teopys 3BOIOLMA. Pe3y/ibTaThl SBOJIIOLIUM.
CoxpaHeHre MHOT000Opa3us BUZOB KaK OCHOBA YCTOMUWBOTO pa3BUTHs Orocdepsl. [IprunHbI BBIMUPaHUS BHOB.
Bronoruueckuii mporpecc U OMOIOTMUeCKuil perpecc.

['urioressl NpOUCXOXAeHUS )XU3HU. OT/IMUKTE/IbHbIE TIPU3HAKU JKUBOT0. Y (JIO’KHEHHe )XKUBBIX OPraHMW3MOB Ha 3emJie B mpoLjecce
9BO/TIOLIMU. ['UII0Te3bI IPOMCXOXKIEeHUs YesioBeKa. [loka3aTesibCTBa pOZCTBA YesloBeKa C M/IeKOIUTAaOIUMU KUBOTHBIMU.
OBoJsroLus yesioBeka. [IpoucxoxzaeHue

yesi0BeyeCcKrx pac.

HemoHcTpauuu

Bo3HuKHOBeHHe 1 MHOTO0bOpa3ue MprcrocobeHui y OpraHri3MoB

OBOJIFOLIUSA PACTUTEIbHOIO MUpa

OBOJIIOLIUA KUBOTHOTO MUpPa

Peskue u ncuesaroiue BUbI

@DopMBbI COXPAHHOCTH UCKOTIaeMbIX PACTEHUU U )KUBOTHBIX

[TpoucxoxaeHue yesioBeka

[IpoucxosxeHue yesoBeyeCKux pac

JlabopamopHble u npakmuueckue pabomnl:

Nel «Onmcanue ocobeit Buzia 110 MOP(OIOTHIeCKOMY KPUTEPHIO»

Ne? «BbIsiBIeHWe U3MEHUHUBOCTU y 0cobeli o/[HOro BH1a»

Ne3 «BpoisiBneHue npucrocobieHnii OpraHu3MoB K cpejie 0OUTaHuUs»

Ned «AHanu3 U OLjeHKa pa3/IMYHbIX TUNOTe3 MPOUCXOKIeHUS KU3HU»

No5 «BpoisiBrieHMe NMPU3HAKOB CXO/CTBA 3apO/bILIeN ueoBeKa U APyruxX MIEKOMUTAOLMX KaK /10Ka3aTeIbCTBO UX POZCTBa»

Neo6 «AHanmuM3 1 OLIeHKa TUII0Te3 IPOMCXOKIEHUS Yesl0BeKa»

OcHoBbI 3Kos10rHH (13 u)
OKosoruueckre (hakTophbl, UX 3HaU€HWe B )KU3HU OpPraHu3MoB. buosiornueckue putMbl. Me>XKBUIOBbIe OTHOLLIEHHUS: MTApa3uTU3M,
XUIIHAYEeCTBO, KOHKYpeHI[Us, ciM0103. BuioBast ¥ mpocTpaHCTBeHHasi CTPYKTypa 3KocucTeM. [1uiiieBbie CBSI3U, KPYTOBOPOT



BeIIeCTB U TTPeBpaIl|eH:s SHePTHUH B 9KOCHCcTeMax. [IpUUMHbBI YCTOMUMBOCTH U CMEHBI 9KOCHCTeM. VICKycCcTBeHHBIE CO00IIecTBa
— arpO3KOCUCTEMBI.
buocdepa — rmobanpHast 3kocucTemMa. Yuenue B. V. BepHajckoro o 6uocdepe. Posb KHBBIX OpraHu3MoB B 6uocdepe.
bromacca. bronornyeckrii KpyroBopot (Ha mpyUMepe KpyroBOpoTa yrjiepoja).
OBosmoLust 6ruocdepsl. ['1obanbHBIE 3K0/IOTHYECKHe TIPO6/IeMbl U TIYTH MX peliieHus1. [TociecTBYs eATebHOCTH UuesioBeKa B
OKpy>Karoijeu cpezie. IIpaBusia moBesieHNs B TIPUPOJIHOM CpeJie.
3aK/II0uYuTe/IbHbIN YPOK 1 4.
LlemoHncmpayuu
Me>KBUIOBbIe OTHOIIIEHUSI: TTapa3uTH3M, XUII[HUIEeCTBO, KOHKYPEeHIHs, CUMOMO03
SIpycHOCTBb pacTuTebHOrO coobiriecTBa
[TuieBbie Leny U ceTu
JKoJiorruueckasi mupamuza
KpyroBoport BelecTB 1 npeBpallleHust SHEPTUM B SKOCHUCTeMe
OKocUcrema
Arposkocucrema
buocdepa
KpyroBopor yriepoza B 6uocdepe
3aroBe THUKU
JlabopamopHble pabombil:
Ne7 «CocTaBieHue cxeM lierel MUTaHus B 3KOCUCTeMax.
Ne8 «CpaBHUTeNbHAsA XapaKTepPUCTUKA MPUPOJHBIX 5KOCUCTEM U arPO3KOCHUCTEM CBOEM MECTHOCTH.
Ne9 «VccnenoBaHue W3MeHeHH B 9KOCUCTeMAaX WK OUOIOTUUeCKUX MOZEJISX»
Ne 10 «PeliieHre 5K0JIOTAUECKUX 3a/jau»
Nell «AHanu3 ¥ OLleHKa TT0C/IeZICTBUM COOCTBEHHOM /leATeTbHOCTH B OKpY>Kalolel cpeie»
Nel2 «AHanmu3 ¥ o1jeHKa r1006abHbIX 9KOJIOTHUeCKUX TIPO0JIeM U TIyTel UX peleHus»

B pe3y/ibTaTe H3ydyeHus ydeOHoOro npeamera «buosiorusi» Ha ypoBHe CpeiHero oomiero oopa3oBaHusi:
BbInyCKHHK Ha 0a30BOM ypOBHe HayUHTCS:

- pacKphIBaTh Ha TIPUMepax pojib OMoI0ruy B (HOPMHUPOBAHUM COBPEMEHHOI HayuHOH KapTHHBI MUpa M B TTPAKTUUECKOMN
JlesiTe/IbHOCTU JTFO/IeH;



- IOHUMAThb U OMMCHIBATh B3aMOCBSI3b MEK/Iy eCTeCTBeHHbIMU HayKaMu: OMojioruer, (Gu3nKou, XMMHel; yCcTaHaB/IMBaTh
B3aMMOCBS$I3b MIPUPO/IHBIX SIBJIEHUH;

TOHUMATh CMBICJI, pa3/IMUaTh U OMKCHIBaTh CUCTEMHYHO CBSI3b MeX/1y OCHOBOIIO/IAratolMMu OHM0/I0TUYeCKUMU TIOHATHSIMHU:
KJIeTKa, OpraHu3M, BU/I, SKoCucTeMa, brocdepa;

- MCI0JIb30BaTh OCHOBHBIE MeTO/Ibl HAYYHOT'0 TI03HAHUS B YueOHBIX OMOIOrMueCcKUX UCC/ieZl0BaHUSX, IPOBOJUTh SKCTIEPUMEHThI
10 M3y4yeHUI0 O10/IOTUUeCKHUX 0ObEKTOB U SIBJIeHUM, 00BSICHATE pe3y/bTaThl SKCTIePUMEHTOB, aHaTM3UPOBaTh UX,
dbopMyMpoBaTh BHIBOJbI;

- (hopmMyMpoOBaTh TUTIOTE3bl HA OCHOBAHWHM TPe/JI0’KeHHOM 01o/Iorrnyeckor nH(MOPMalUY U TIpe/jiaraTh BapHaHThI TPOBEPKU
TUNoTe3;

- CpaBHUBATh OHoIorMUecKre 00BEKTHI MeXKAy CO00M T0 3alaHHBIM KPUTEPUSIM, [leflaTh BHIBOJbI U YMO3aK/TFOUeHUs Ha OCHOBE
CpaBHEHWUS;

- 000CHOBBIBATh €IMHCTBO >KUBOW Y HE>KUBOM MPHUPO/IbI, POZICTBO JKUBBIX OPTaHW3MOB, B3aMMOCBSI3M OPraHHU3MOB 1
OKpY>Karolllei cpefibl HA OCHOBe OHOJIOTHUeCKHX TeOPH;

- IPYBO/IUTH TIPUMEPHI BeIT|eCTB OCHOBHBIX TPYIII OPraHUUeCKUX COeIMHeHUM KneTKu (6e/TKoB, )KUPOB, YIJ/IeBO/IOB,
HYK/IEMHOBBIX KHUCJIOT);

- pacrio3HaBaTh K/IeTKU (TIPOKAapUOT U 3YKapUOT, paCTeHUM U KUBOTHBIX) TI0 OTIMCAHUIO, HAa CXeMaTHYeCKUX M300pakeHUsIX;
yCTaHaB/IMBaTh CBSI3b CTPOEHUS U (PYHKIMM KOMIIOHEHTOB K/IeTKH, 000CHOBBIBaTh MHOTOOOpa3sye KIeToK;

- pacrio3HaBaTh MOMYJISLUI0 U OHM0IOTUYeCKU BU, 110 OCHOBHBIM TTPU3HAKaM;

- OTMUCBIBaTh (DeHOTUI MHOTOK/IETOUHBIX PaCTEeHUM U )KUBOTHBIX 110 MOP(OJIOTHUECKOMY KPUTEPUIO;

- 00BSACHATL MHOTOOOpa3ue OpraHu3MOB, PUMEHSIST IBOJTIOLIMOHHYIO TeOPHIO;

- K/1acCUUIMpOBaTh bronoruueckre 06beKThl HA OCHOBAaHWH OJJHOTO W/ HECKOJIBKUX CYITIeCTBEHHBIX TTPU3HAKOB (THUITBI
TTUTaHWSI, CTTIOCOOBI ABIXaHUS U PA3MHOKeHUs, 0COOeHHOCTU Pa3BUTH);

- 00BSACHATDH TIPUUMHBI HAC/Ie/[CTBEHHBIX 3a00/1eBaHuM;

- BBISIBJISITH U3MEHUMBOCTD Y OPraHU3MOB; OOBSICHSITH ITPOSIB/IEHHE BUIOB M3MEHUHWBOCTH, UCTIOJIb3YST 3aKOHOMEPHOCTHU
WM3MeHUMBOCTH; CpaBHUBATh HAC/Ie/[CTBEHHYIO U HeHAC/e[ICTBEHHYI0 W3MEeHUUBOCTb;

- BBISIB/IATH MOpdoorudyeckue, hbru3noaoruueckye, oBeZieHUeCKre afianTaliii OPraHu3MoB K cpefie 00MTaHUs U IeCTBUIO
9KO/I0OTUUeCKUX (PaKTOPOB;

COCTaBJIATh CXeMbI MepeHoca BeleCTB U SHEPruu B 9KOCUCTeMe (Lielu MUTaHUS );

- TIPUBO/IUTH /I0Ka3aTe/bCTBAa HeOOXOAUMOCTH cOXpaHeHUs1 Oriopa3Ho0bpasus fijisl yCTOMUUBOTO PAa3BUTHS U OXPaHbI
OKpY>Karoller cpe/ibl;

- OIIeHMBATh [JOCTOBEPHOCTH OMOOrMUeCcKoi HH(pOpMaI|H, TTOJTy9eHHOM U3 pa3HbIX NCTOUHUKOB, BBIJIE/SITh HEOOX0AUMYTHO
HMHGOPMAIIUIO IS KCTI0/Ib30BaHKs ee B yueOHOM /1eATeTbHOCTH U pellleHnH TIPaKTUUeCKUX 3afiau;



- TIpe/ICTaB/IATh OMOIOTUeCKY 0 MH(POPMAI[UIO B BHZIe TeKCTa, TabmIbl, rpadyKa, AUarpaMMbl U [ie/1aTh BEIBO/IbI HA OCHOBAaHUH
rpe/iCTaB/IeHHbIX JAHHBIX;

- OLIeHUBATh POJib JOCTMXKeHUM TeHeTUKHU, CeeKIMU, OM0TeXHOIOTMU B MPaKTUUYeCKOU [iesiTe/IbHOCTU YesioBeKa U B COOCTBEHHOM
YKU3HU;

- 00BSCHATH HETaTHBHOE BJIMsIHYE BelllecTB (a/KOro/is, HIKOTWHA, HADKOTHYeCKUX BeIl[eCTB) Ha 3apO/blllieBOe pa3BUTHeE
yeJsioBeKa;

- 00BSCHATD TIOC/IEICTBUS BJIUSIHUSI MyTareHoB;

- 00BSACHATH BO3MO>KHbIE IPUUMHBI HAC/IeZICTBeHHbBIX 3a00/IeBaHUM.

BBIHYCKHHK Ha 0a3oBOM YPOBHE MMO/JIYYUT BO3MOXHOCTb HAYUYUTDHCHA:

- laBaTh HayyHoe 00bsicHeHHe OHO0J/IOrHUecKUM (hakTaMm, porieccaM, IBJIeHUSIM, 3aKOHOMEPHOCTSIM, UCITO/Ib3yst OMOJIOTHYeCcKHe
Teopu (KJIeTOUHYH0, IBOJIIOL[MOHHYI0), YueHHe o Orocdepe, 3aKOHBI HaC/Ie[ICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEeHUNBOCTH;

- XapaKTepu30BaTb COBPeMeHHbIe HallpaB/ieHsl B pa3BUTUM OMOIOTHH; OMMChIBAaTh UX BO3MOKHOE UCTIO/Ib30BaHNe B
MPaKTUYECKOM eSTe/IbHOCTH;

- CpaBHUBATh CMIOCOOBI JiefIeHHsT KNeTKH (MHUTO3 U Meio3);

- pelllaTh 3alauM Ha MocTpoeHue GpparMeHTa BTopoi 1ienu JIHK no npegnokeHHoMmy (pparmenTy nepsoii, u PHK (m PHK) no
yuactky JHK;

- peluaTh 3a/lauM Ha Orpejie/ieHre KOJIMUeCTBa XpOMOCOM B COMAaTUUeCKHX U TTOJIOBBIX KJ/IeTKax, a TaKKe B KJIeTKax Iepe/,
HauasioM JiejieHus1 (Meko3a WIX MUTO3a) U TI0 ero OKOHYaHUM (/151 MHOT'OK/IETOUHBIX OPTaHW3MOB);

- pelaTh TeHeTHYecKue 3alaui Ha MOHOTHOpHIHOe CKpellliBaHKe, COCTaB/ISATh CXeMbl MOHOTMOPHAHOTO CKpeIlBaHus,
TIPUMeEHsISI 3aKOHBI HaC/IeZICTBEHHOCTH U MCIT0JIb3Ys1 OMOIOrMUeCKY0 TEPMUHOIOTHIO M CUMBOJIUKY;

- yCTaHaB/IMBATh TUM HaC/e[0BaHUs U XapaKTep MPOsIBJIEHUs TPU3HAKa T10 3a/JaHHOK CXeMe POZ0C/IOBHOM, MMPUMEeHSISI 3aKOHbI
Hac/eICTBEHHOCTH;

- OLIeHUBAThb pe3y/ibTaThl B3aUMO/IeHCTBUS UesIOBeKa U OKPY Karolllel Ccpe/ibl, TPOTHO3UPOBAaTh BO3MO>KHbIE MOC/IeCTBUS
JesiTeNTbHOCTU UesioBeKa Zijist CyIleCTBOBaHUS OT/Ie/IbHBIX OMO0/IOTMUeCKUX 00bEKTOB U 11eJIbIX TIPHUPO/IbI

Temaruueckoe nianupoBanue 10-11 knacc (102 yaca)






Ne HaumeHoBaHue pa3jesioB U Kon-Bo KonTpoibHBIE IIpakTHyeckue u 1abopaTopHbie PadoThI
pazdesn TeM JacoB pPadoThI
au (u3 pe3epBHOro
mem BpeMeHH)
1 Buosiorus Kak Hayka. (3)5
MeTo/ibl HAYYHOI'0 NIO3HAHMS
1.1 Kpatkasi ucropusi pa3BuTus (DH+1
6uonoruu. Crucrema
OUMONOrHYeCcKUX HayK
1.2 CyII[HOCTb U CBOWCTBA KUBOrO. | (2)+1
YPpoBHM OpraHu3aly )XUBOH
TIPUPO/BI.
2 Kretka (10)20
2.1 VicTopusi v3yueHUs KIeTKHU. (H+1
KrneTtoyHas Teopus.
2.2 XUMUYEeCKUN COCTaB KJIeTKu. | (4)+4
2.3 CtpoeHue syKapuoThuecko u | (3)+3 JI/p Nel.HabroieHre K/IeTOK PaCTeHHUM M )KUBOTHBIX
TIPOKapUOTHUYECKOM K/IETOK. MO/, MUKPOCKOTIOM.
JI\p Ne2. CpaBHeHHe CTpOeHHs KJIeTOK PaCTeHUH U
JKUBOTHBIX.
JI\p Ne3. ITpuroroBsieHue 1 OrMcaHue
MUKPONpeNnapaToB KJAeTOK PaCTeHUM.
2.4 Peanuzaius HacnencrBeHHow | (1)+1
vH(OpMaIUK B KJIETKe.
2.5 Bupycsl (DH+1 +1 K\p o Teme
«Knetka»
3 Opranusm (18)38
3.1 Opranusm - efrHOe Ljesoe. (1)
MHoroobpa3sue KUBbIX
OpraHU3MOB.
3.2 OOMeH BeITecTB U (2)+2
ripeBpallleHre SHepruu
3.3 Pa3MHOKeHHe (4)+5
3.4 VHvBUyaibHOE pa3BUTHe (2)+2 +1 K\p 1o Teme

ANTATITANMMAD { ATITATAITAN )

AT ALTITADIA




YyeOHO-MeTOJUUeCKUI KOMITIEKT

Y4eOHUKM:
1. B.. CuBorna3oB u zip. «buosorus. O6iiast 6uonorus 10 k1. ba3oBwiil ypoBeHb » «Ipoda», Mocksa, 20
2. B.1. CuBora3oB u ap. «buonorusi. O6mast 6ronorust 11 k1. ba3oBeiid ypoBeHb » «Ipoda», Mockga, 20

HNHTepHeT pecypchl:

http://www.mon.gov.ru MuHucTepcTBo 06pa3oBaHUs U HAyKH
http://www.probaege.edu.ru I[Toptan Eaunbiii 5k3amMeH
http://www.fipi.ru I[Toptan ®UIIN — denepanbHbiii MHCTUTYT MelaroriuecKuX U3MepeHui
http://edu.ru/index.php ®enepanbHbiii opTan «Poccuiickoe o6pa3oBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHbiii 1eHTP TECTUPOBAHUSI.
http://www.pedsovet.org Bcepoccuiickuii inTepHet-IleicoBet

www.edios.ru
www.km.ru/educftionhttp://www.virtulab.net BupTyasnbHas maboparopus
http://school-collection.edu.ru eaguHas Komtekiys 1M poBbIX 00pa30BaTebHBIX PECYPCOB
www.bio.1september.ru - razeta «buosiorus» - mpuoykeHue K «1 ceHTa0psi»
www.bio.nature.ru - HayuHble HOBOCTU OMOJIOTHH
http://www.uchportal.ru — yuurenbckuy rnoprasn
http://ru.wikipedia.org/— pa3paboTKu ypOKOB, Mpe3eHTal[1H.

http://ru.wikipedia.org/ - cBo6o/iHast SHIUK/IOTIE/US;

http:/ /bio.1september.ru/ - s7eKTpOHHas1 Bepcusi ra3eThbl «bHUoONMOTHs»;

http://www.uchportal.ru — yuutenbckuii moptan (Metoguueckre pa3paboTKH 11 YPOKOB OMOJIOTHH, TIPe3eHTallin);
http://www.uroki.net — pa3pab0TKH YPOKOB, CIieHapuH, KOHCITeKThI, TTOYPOUHOE TJIaHUPOBaHUE;



