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HOACHUTEJBHASA 3AIIUCKA

Pabouas nporpamma 1o O6uonoruu Juist 9 Kjacca coOcTaBiieHa Ha OCHOBE CJIEIYIOIINX
HOPMATUBHBIX TOKyMEHTOB: De/iepaibHOT0 rocy1apcTBEHHOIO 00pa30BaTeIbHOTO CTaHAAPTA
OCHOBHOTO0 00111eT0 00pa3oBaHus, yTBEp:KAEHHOTO MprKa3zoM Munob6pHayku Poccun «O0
YTBEPXKICHUH (heAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAAPTa OCHOBHOTO
obmero oopazoanusi» ot 17.12 2010r. Ne 1897, IIpumepHO#t mporpaMmMbl OCHOBHOTO OOIIETO
o0pa3oBaHusi, IPOTPaMMbl OCHOBHOTO 00111ero oOpazoBanus. buonorus. 5-9 kmacce
aBTopsl B.B. Ilaceunuk, B.B. Jlattomun, I'.I'.11IBenioB. poda, 2014 r.

Henn usyyenus: 6uooruu.
. colpanu3anus 00y4aeMbIX KaK BXOXKJIEHHE B MUP KYJIbTYPbI U COI[HAIbHBIX OTHOIICHUH,
o0ecreynBaroIee BKIIOUEHHE YUAIIUXCs B Ty WIIM HHYIO TPYIITY WM OOIIHOCTh — HOCHUTES €
HOPM, [ICHHOCTEH, OpUeHTAI1il, 0CBAUBAEMBIX B IIPOIIECCE 3HAKOMCTBA C MUPOM KHBOM
MIPUPO/IBI
. MpHOOIIEHNE K TO3HABATENIbHOM KYJIbType KaK CUCTEME IM03HABATEIbHBIX (HayUHBIX)
[IEHHOCTE!, HAKOIUIEHHBIX 001I1eCTBOM B c(hepe OMOIOTHIEeCKON HayKH.
[Tomumo 3TOTO, OHOIOrHYECKOE 00pa30BaHKE IPU3BAHO 00ECIICUHTD:
. OpPHUEHTAIIMIO B CHCTEME MOPAJIbHBIX HOPM U LIEHHOCTEH: MPU3HAHNUE BBICOKOM IIEHHOCTHU
JKU3HU BO BCEX €€ MPOSIBICHUSX, 3J0POBbs CBOETO U APYTUX JIOJICH; IKOJIOTHYECKOE CO3HAHMUE,
BOCITUTAHUE JIIOOBU K TIPUPOJIC;
. pa3BUTHE O3HABATEIbHBIX MOTHBOB, HAIIPABICHHBIX HA MOJTYYEHHE HOBOTO 3HAHUS O
JKUBOM NPUPO/IE; TO3HABATEIbHBIX KAUECTB JIMUYHOCTH, CBA3aHHBIX C YCBOEHUEM OCHOB HayUHBIX
3HAHUU, OBIIAJICHHEM METOJIaMU UCCIIEIOBAHUS IPUPOABI, POPMUPOBAHUEM MHTEIIICKTYaTbHBIX
YMEHUU;
. OBJIaJICHHE KJIFOUEBBIMH KOMITIETEHTHOCTAMHU: Y4eOHO-103HABATEIbHBIMH,
WH()OPMAIMOHHBIMH, IIEHHOCTHO-CMBICIIOBEIMU, KOMMYHUKATUBHBIMH;
. dbopMupOBaHHE Y ydalIuXcs [O3HABATEIbHOW KYyJIbTYphl, OCBAaMBaEMOW B IIpoliecce
MIO3HABATEIBHOM IEATENHOCTH, M 3CTETHYECKON KYIbTYpPhI KaK CIIOCOOHOCTH K YMOIIMOHAIBHO-
[IEHHOCTHOMY OTHOIICHUIO K 00BEKTaM >KUBOU MPUPO/IBL.
Ha ypoxax 0uoJiorum peajmusyercsi BOCIUTATEIbHbIN ACHEKT MO CJeAYOIHM
HAINlPpaBJIEHUSM:

-Bocniutanue 3K0I0OrHYECKOM KyJIbTYphl, KyJIbTYphl 3I0pOBOr0 M Oe3omacHoro odpasa
JKU3HU.
HckimounTenbHy0 BAXKHOCTh MPUOOPETAET ATO HANPaBIEHUE ISl CTAHOBJICHHS IICHHOCTHBIX
OTHONICHU y4YalIUXCs K MPUPOJIC, JIIOISIM, CBOEMY 37I0POBBIO; A (HOPMUPOBAHHUS
HKOJIOTUYECKOTO MBIIIJIEHUS ¥ SKOJIOTUUECKOU IPaMOTHOCTH B Pa3HbIX chepax JAesITeIbHOCTH;
JUIsl TOHMMAaHUs B3aUMHOM CBSI3H 3J0POBbs, SKOJOTMYECKOI0 KaueCTBa OKpPY-KaroLel cpesibl U
HKOJIOTUYECKOM KYJIbTYphI UEIOBEKA

— BOCIHTAaHHE OMOJIOTHYECKU U SKOJIOTHYCCKHU l"paMOTHOI\/'I JIMYHOCTH, TOTOBOM K
COXPAHCHUIO COOCTBEHHOT'O 3A0POBbA U OXPAHBI OKPY)KaIOH_[CI\;I CpCAbl.

YpoBeHb u3y4eHHsl Y4eOHOro MaTepuaJia — 6a30BbIi.

buonorust orHocuTcst K 00pa3oBaTeNbHOM OOJACTH E€CTECTBEHHBIX HayK. YUYEOHBIM IIJIaHOM
IIKOJIBl Ha U3y4YeHue Ononoruu B 9 KiI. MpeycMOTpeHo 68 yacoB, u3 HUX 68 u3 denepaibHOro
KoMmoHeHTa. JlaboparopHbIX padoT 6 .

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbl.
JInyHoCTHBIE pe3yabTaThbl 00y4eHHs] OUOJIOTUHU:
1) BOCIIUTaHHE POCCUMCKOM IpakITaHCKOW UAEHTHYHOCTH: MMaTPUOTU3MA, JIFOOBHU U
yBakeHHsI K OTeuecTBy, 4yBCTBA TOPIOCTH 3a CBOIO Pouny;



2) (dbopMUpOBaHNE OTBETCTBEHHOTO OTHOIIICHUS K YUCHUIO, TOTOBHOCTH M CITIOCOOHOCTH
00ydJaromnierocs K caMopa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMHU K OOYYCHHIO U
MO3HAHUIO,

3) 3HaHUE OCHOBHBIX ITPUHIIMIIOB U TIPABWJI OTHOIICHHS K KHBOM MPUPOJIC, OCHOB
37I0pOBOT0 00pa3a *U3HU U 30POBHECOEPETAIOIINX TEXHOIOTHIA;
4) c(OPMHPOBAHHOCTh TIO3HABATEIILHBIX HHTEPECOB U MOTHUBOB, HAIIPABJICHHBIX HA

W3YYEHHUE )KUBOU MIPUPO/Ibl; MHTEIUIEKTYAIIbHBIX YMEHUM (JOKa3bIBaTh, CTPOUTh PACCyKACHMUS,
aHaAJIM3UPOBATh, JIENIaTh BHIBO/IbI); SCTETUYECKOIO OTHOLIECHMS K AKHUBBIM 00BEKTaM;

5) (dbopMHpOBaHUE INYHOCTHBIX MPEACTABICHUH O IIETOCTHOCTH MPUPOJIBL,

6) dhopMHUpOBaHKE TOJICPAHTHOCTH U MUPOJTIOONS;

7) OCBOCHHE COLMAIBHBIX HOPM, TIPaBUJI IOBEJCHUS, poJieii 1 (hOpM COIMATBHON KU3HU
B TpYIIax U cOOOIIecTBaXx,

8) (bopMHUpoBaHKE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBE/ICHHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM ITOCTYIIKAM;

9) (dopMHupOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE C

YUUTEISIMH, CO CBEPCTHUKAMU, CTAPIIMMH U MJIQIIIMMH B Ipoiiecce 00pa3oBaHHON, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HMCCIIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUIAX ACATEIbHOCTH;

10)  dopmupoBaHKe IIEHHOCTH 3JO0POBOTO M O€30MACHOT0 00pa3a )KU3HHU; YCBOCHHE
MPABIJI MHAUBUIYAILHOTO M KOJUICKTHBHOTO 0€30IaCHOTO TIOBEICHHUS B UYPE3BBIYAHON CUTYAIUSX,
YIPOXKAIOLIUX KU3HU U 3J0POBbIO JIIOJIEH,

11)  ¢dbopmupoBaHKE OCHOB KOJIOTUYECKOTO CO3HAHMUS Ha OCHOBE MPU3HAHMS [ICHHOCTH
JKU3HU BO BCEX €€ MPOSIBICHUSX U HEOOXOJAUMOCTH OTBETCTBEHHOI'0, OEPEKHOT0 OTHOIICHHUS K
OKpY’KaloIel Cpesie U palliOHAIBHOTO MTPUPOIOTIONB30BAHHS;

MeTtanpeaMeTHble pe3yJbTaThl 00y4eHUS OUOIOTHH:

1) YUuUmbca CaMOCTOSTETILHO ONPEIEIISATh eI CBOETr0 00y4eHUsl, CTAaBUTh U
dbopMynupoBath i ceOsl HOBBIE 33/1a4u B yueOe 1 I03HABaTEIbHOM JIeATEIbHOCTH, Pa3BUBAThH
MOTHBBI I HHTEPECHI CBOEH ITO3HABATEIIBHOM IS TEbHOCTH;

2) 3HaKOMCTBO C COCTaBIISIOIIMMU UCCIIEI0OBATENBCKOM 1€ATEeIbHOCTH, BKIIOYAs YMEHUE
BUJICTH MPOOJIEMY, CTABUTH BOIIPOCHI, BEIABUTATH THIIOTE3bI, JaBATh OMPEICICHHSI IIOHATHSM,
KJIacCU(UIIUPOBATh, HAOIIOAATh, TPOBOAUTH HKCIIEPUMEHTHI, IENaTh BHIBOIBI M 3aKTFOUCHHUS,
CTPYKTYpHUPOBATh MaTepHall, OOBSICHSTH, JOKA3bIBATh, 3alTUIIATh CBOH HJICH;

3) dbopMupoBaHUe yMEeHUS paboTaTh ¢ Pa3IMUYHBIMH UCTOYHUKAMU OMOJIOTHYECKON
uH(GOPMAIIUU: TEKCT YIeOHNUKA, HAYYHO-TTONYJISIPHON JIUTEPaTypOoi, OMOJIOTHYECKUMU CIIOBAPSIMHU
CIIPaBOYHHKAMU, AaHATTU3UPOBAThH U OLIEHUBATH WHGOPMAITUIO

4) BJIQJICHUE OCHOBAaMHU CAMOKOHTPOJISI, CAMOOIICHKH, TIPHHSTHSI PEIICHUN B y4eOHOH 1
MO3HABATENIBHON 1eATeIbHOCTH

5) dbopMHUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTOIB30BaHUS
MH(OPMaIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA.

6) (dbopMEpoBaHNE YMEHHI OCO3HAHHO HCITOJIF30BATh PEUEBBIE CPEICTBA /ISl TUCKYCCUU
U apryMEHTAIlUU CBOEU MO3UIMH, CPABHUBATH pa3IUYHbIE TOYKU 3PEHUS, apTyMEHTHPOBATh U
OTCTaMBaTh CBOIO TOUKY 3PEHUSI.

IIpenmeTHbIe pe3yabTaThI
1. B nosznasamenvroti (MHTEIIEKTyaIbHON) chepe:
* BBIZICJICHUE CYIIECTBEHHBIX MTPU3HAKOB OMOIOTHUECKUX OOBEKTOB (OTIUYUTEIBHBIX
IMPHU3HAKOB JXUBBIX OPIraHW3MOB; KJICTOK 1 OpraHu3MOB paCTeHHﬁ, KHUBOTHBIX, FpI/I6OB u
OakTepuii; opraHru3Ma 4ejIoBeKa; BUI0B, IKocHCcTeM; Orochepsl) U MpoieccoB (0OMEH BEIECTB
" OPpEBpalICHUC DOHECPTHUH, ITUTAHUEC, JbIXaHUEC, BRIACICHUC, TPAHCIIOPT BEIICCTB, POCT, Pa3BUTHUC,
pa3MHOXKEHHUE, PETYJISAIus )KU3HEACITeIbHOCTH OPTaHU3Ma; KPYTOBOPOT BEIIECTB U
MIPEeBPAICHUE SHEPTUN B IKOCHCTEMAX );
* IPUBEACHHUE JOKA3aTENbCTB (apryMEHTAIUs1) POJICTBA YETIOBEKA C MIEKOMUTAIOIIMMHU



KUBOTHBIMU; B3aUMOCBSI3H YEJIOBEKA U OKPYKAIOIIEH CPe/Ibl; 3aBUCHMOCTH 37J0POBbBS YeIOBEKa
OT COCTOSTHUS OKPY>KaIoIllel Cpe/bl; HEOOXOAMMOCTH 3alllUThl OKPYXKAIOIIeH Cpeibl;
coOrOICHHS Mep MPOPMIAKTHKY 3a00ICBaHI, BEI3BIBAEMBIX PACTCHHSIMHE, )XUBOTHBIMH,
OakTepusMu, TpudbaMu U BUpycaMu, TpaBMaTH3Ma, crpeccoB, BUU-undpekuuu, BpeqHbix
MIPUBBIYEK, HAPYIIICHUSI OCAHKH, 3pEHUS, CITyXa, HHPEKIMOHHBIX U MIPOCTYTHBIX 3a00JICBaHU;
* KiaccuuKalus — OnpeesieHne IPUHAICKHOCTH OMOJIOTHYEeCKUX 00BEKTOB K
OTIpEeICTICHHOM CUCTEMATHYECKON TpYIIIIE;
* 00bsCHEHUE POJIH OMOJIOTUH B MPAKTUYECKOM JIEATEIBHOCTH JIFOJIEH; MECTa U POJIM YEJIOBEKa B
MIPUPOJIC; POJCTBA, OOIIHOCTH MPOUCXOKACHUS U IBOJIOIMH PACTCHUN U )KUBOTHBIX (Ha
[IpUMEpE COMOCTABIICHUS OTJEIbHBIX IPYII); POJIU PA3INYHBIX OPraHU3MOB B )KM3HH UEIOBEKA,
3HAUEHUS] OMOJIOTHYECKOTO pasHOOOpa3us Ui COXpaHeHUs Onocdepsl; MEXaHIU3MOB
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH, MPOSIBIICHUS HACJIEICTBEHHBIX 3a00JI€BaHM Y UeTIOBEKa,
BHUI000pa30BaHUS U TIPUCITOCOOICHHOCTH;
* pa3nuyueHue Ha Ta0JIMIIax YacTeil U OPraHOUI0B KJIETKH, OPTaHOB U CUCTEM OPraHOB YEJIOBEKa,
Ha )KUBBIX O0BEKTAX U TAOJIMIIAX OPTAHOB I[BETKOBOT'O PACTCHHUSI, OPTAaHOB U CUCTEM OPTaHOB
KUBOTHBIX, PACTEHUHN Pa3HBIX OT/AEIIOB, )KUBOTHBIX OTACNBHBIX THIIOB U KJIACCOB; Haubosee
pacipoCTpaHEHHBIX PACTCHUI U JJOMAITHUX KUBOTHBIX; CheOOHBIX U STOBUTHIX IPHOOB;
OTIACHBIX JUIS YeJIOBEKa PACTEHUHN U )KUBOTHBIX;
* cpaBHEHHE OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB, YMEHUE JIeTIaTh BBIBOBI U
YMO3aKJIIOUEHHUS HAa OCHOBE CPaBHEHUS;
* BBISIBJICHUEC M3MEHYUBOCTH OPTaHU3MOB; IIPUCIIOCOOICHHI OPraHU3MOB K Cpejic OOMTAHHUS,
TUIIOB B3aUMOJICHCTBUS Pa3HBIX BUIOB B SKOCHUCTEME; B3aMOCBS3€i MKy OCOOEHHOCTIMU
CTPOCHHMS KJICTOK, TKaHEH, OpPraHOB, CUCTEM OPTaHOB U MX ()YHKIUSIMU;
* OBJIaJICHUE METOJaMH OMOJIOTUYECKOM HayKu: HAOMIOIEHUE U OMHCaHUE OMOJIOTHYECKIX
O00BEKTOB | MPOIIECCOB; TTOCTAHOBKA OMOJIOTHYECKHUX IKCIICPUMEHTOB H 00BSICHEHUE MX
pE3yIbTaTOB.
2. B yennocmmuo-opuenmayuonnou cdepe:
" 3HaHWE OCHOBHBIX IPABUJI MOBEJICHUS B IPUPOJIE;
"  QHAJIMU3 W OICHKA TOCICJACTBHIA JEATCIILHOCTH YEJIOBEKa B MIPHUPOJIC, BIHMSIHUSA (PaKTOPOB
pHCKa Ha 3JI0POBbE YEIIOBEKA.
3. B cgpepe mpyoosoti nearenbHOCTH:
" 3HaHUWE U cOOJII0/IeHUe TpaBui paboThl B KaObuHeTe OUOJIOTHH;
* coOnrofeHre NpaBwJ paboOThl ¢ OWONOrMUECKMMM HOpUOOpaMU M HHCTPYMEHTAMH
(mpenapoBaibHBIE UTTIbI, CKATBIIENH, JIYITbl, MUKPOCKOIIBI).
4. B chepe guszuyeckou NeITeIbHOCTH:
" OCBOGHHE TMPHUEMOB OKa3aHUS TEPBOM TOMOIIM TMPH OTPABICHHUU SITTOBUTHIMU
pPaCTCHUSIMH,
5. B acmemuueckoti cdepe:
" OBJIQJICHUE YMEHHUEM OIICHHBAaTh C OJCTETHMYECKOM TOYKH 3pEHUs OOBEKTHI IKUBOU
MIPUPOJIBI.

OCHOBHOE COAEPKXAHME YYEBHOI'O KYPCA

Bbuosorus. Beegenne B 0011y10 010J10r1I0
9 kiacce
(68 uacos, 2 yaca B HeeJ10)
Beenenmne (3 uwaca)
Buonorus Hayka o xuBoi npupoje. 3HaueHre OMOIIOTUYECKUX 3HAHUN B COBPEMEHHOM JKU3HHU.
[Tpodeccun, cBszannbie ¢ buonorueit. Metoasl uccienoBanus ouonoruu. [ToHsTHe «KU3HBbY.
CoBpeMeHHbIE HayuHbI€ TPEACTABICHUS O CYIIHOCTH XHU3HHU. CBOICTBA )KMBOT0. Y POBHU
OpraHu3aIH KUBOU TPUPOJIBI.



JMemoncmpayuau
[TopTpeTsbl ydeHbIX, BHECUINX 3HAYUTENbHBII BKJIal B Pa3BUTHE OMOJIOTMYECKON HAyKH.
Ilpeomemmnwie pesynomamaot
VYyaimuecs 10JKHbBI 3HATH:
— CBOMCTBA KMBOTO;
— METO/IbI HCCIIEI0BaHUs OMOJIOTUH;
— 3Ha4YeHHe OMOJIOTHYECKUX 3HAHUI B COBPEMEHHOM KU3HHU.
VYyamuecs 1071KHbBI UMETh IIPEJCTaBICHUE:
— 0 Ouosoruy, Kak HayKe o XUBOU NPUPOJE;
— 0 npodeccusx, CBA3aHHbIX ¢ OMOJIOTHEH;
— 00 ypOBHEBOI OpraHu3aluy KUBOW IPUPOIBI.

Pa3znen 1. MoJiekyJisipublii ypoBeHb (/0 uacos)

OO61as xapakTepuCcTHKa MOJIEKYJISIPHOTO YPOBHS OpraHu3anuu *uBoro. Coctas, CTpOCHUE U
(GYHKIIMM OPraHUYeCKUX BEIIECTB, BXOASAIIUX B COCTAB KUBOTO: YIIICBOIbI, JIMITH LI, OCIIKH,
HyKJIenHOBBIE KUcI0Thl, AT® u npyrue opranndeckue coeinHenus. buonornueckue
KaTanu3aTtopbl. Bupycel.
Hemoncmpayusn

CxeMbl CTpOEHHUS MOJIEKYJI XUMHUYECKUX COCTMHEHH I, OTHOCSIIMXCSI K OCHOBHBIM IpyIIiaM
OpPraHUYECKUX BEIIECTB.
Jlabopamopnvie u npakmuueckue padbomaul

Nel Pacmiennienue nepokcuaa Boaopoia GepMeHTOM KaTalia3on
Ilpeomemmnoie pe3yromamot:

Yuawuecs oonorcror.

— 3HATh COCTaB, CTpOEHUE U (DYHKIIMH OPTaHMYECKUX BEIIECTB, BXOSIINX B COCTAB KUBOTO;
— UMETh NIePBOHAYANIbHBIE CUCTEMATH3UPOBAHHBIE MIPEICTABICHHUS O MOJIEKYJISIPHOM YPOBHE
OpraHu3aIy )KUBOTO, O BUPYCaX KaK HEKJIETOUHBIX (hopMax KU3HH;

— MOJIYYUTb OMBIT UCTIOIH30BAHUSI METOAOB OMOJIOTUYECKON HAYKH U MTPOBEICHUS HECIOKHBIX
OMOJIOTMYECKUX SKCIIEPUMEHTOB JIJISl U3YYEHUSI CBOMCTB OPraHUYECKHUX BEIIECTB U (DYHKITUI
(bepMEeHTOB Kak OMOIOTUYECKUX KaTaTu3aTOPOB.

Pa3nen 2. Kierounslii ypoBensb (/4 uacog)

OO61as XxapakTepUCTHKa KIETOYHOT'O YPOBHSI OpraHu3aluu xKuBoro. Kinertka — cTpykTypHas u
(byHKIMOHATIbHAS €AMHULIA KU3HU. MeTobl u3ydyeHus KieTku. OCHOBHBIE MOJIOKEHUS
KJIETOYHOU Teopuu. XUMUYECKUIN COCTaB KIETKU U €r0 MOCTOAHCTBO. CTPOEHHE KIIETKHU.
@OyHKIUU OPraHoU10B KiIeTKU. [IpokapuoTel, 3ykapuoThl. XpOMOCOMHBII Habop kieTku. OOMeH
BEIIECTB U MPEBPALEHIE SHEPTUU — OCHOBA )KM3HENEATEIbHOCTH KIETKU. DHEPreTUUeCKui
0OMEH B KJIETKE KJIETKU. A9poOHOE U aHaspoOHOoe JbIxaHue. PocT, pa3BuTHe U AKU3HEHHBIH IIUKIT
kjeTok. OO1Ire MOHATHS O IETICHUH KJIETKH (MUTO3, MeH03). ABTOTPO(BI, FeTEpOTPOPBHI.
Hemoncmpavyusn

Mopens kneTku. MukponpenapaTsl MUTO3a B KJIETKAX KOPEIIKOB JIyKa; XpoMocoM. Monenu-
anIUIMKalY, WUTIOCTPUPYIOIINE JEJIEHNE KIETOK. Paciienienne nepokcuaa BoJopoa ¢
MOMOIIbIO (PEPMEHTOB, COACPKAIINXCS B )KUBBIX KJIETKAX.

Jlabopamopnvie u npakmuueckue padomaul

No2 PaccmaTpuBaHue KIIETOK PAaCTEHUM U )KMBOTHBIX 110JI MUKPOCKOIIOM.

Ilpeomemmnuie pesynomamol

Yuawuecs oonorcnviznams:

— OCHOBHBIE METO/BI U3yUEHUS KIIETKU;

— 0COOEHHOCTHU CTPOECHHUS KJIETKH dYKapUOT U MPOKAPUOT;

— (hYHKIIMM OPTaHOUJIOB KJIETKH;

— OCHOBHBIE TIOJIOXKEHUS KJIIETOYHON TEOPHH;

— XMMHUYECKHH COCTaB KJIETKH.



Yuawuecs oonorcnvl umems npeocmasnenue:

— 0 KJICTOYHOM YpPOBHE OpPraHU3aLNU KUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOU U ()YHKIMOHATBHON €MHULIE KU3HU;

— 00 oOMeHe BelecTB U MIPpeBpallleHHe YHEPIUH KaK OCHOBE KU3HEAEATEIIbHOCTH KIIETKH;

— 0 pocTe, Pa3BUTUU U KU3HEHHOM LIMKJIE KIIETOK;

— 00 0COOEHHOCTSIX MUTOTHYECKOTO AETICHUS KIETKH.

Yuawuecs 0onoicnvl nonyuums onvim:

— UCIMOJIb30BAaHUS METOJIOB OMOJIOrMUECKON HAyKU U NIPOBEJCHUS HECIOKHBIX OMOJIOIMUECKUX
JKCIIEPUMEHTOB U1l U3Y4YECHMS KIIETOK )KUBBIX OPraHU3MOB.

Paznen 3. OpranusmeHHblii ypoBeHb (/3 uacos)

becnonoe u nmonoBoe pazMHokeHHe opranu3mMoB. [lonoBeie kiieTku. OMmIog0TBOPEHHUE.
NuauBuayalbHOE pa3BUTHE OpraHM3MOB. buorenetnuecknii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH
nepegavyy HacleICTBeHHOM nHpopmanuu. ['eHeTnueckast HEPEPHLIBHOCTD KU3HU.
3aKOHOMEPHOCTH U3MEHUYUBOCTH.

Hemoncmpayusn

Mukponpenapatbl SIMIIEKJIETKH U CIEPMATO3011a ’KUBOTHBIX.

Jlabopamopnsle u npakmuueckue pabomaul

No3 BrisiBneHne u3aMEHUMBOCTH OPTaHU3MOB.

IlIpeomemmnoie pesynomamot

Yuawuecs oonocnol 3nams:

— CYIIHOCTh OMOTE@HETHYECKOT0 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH TIepelaun HaceICTBEHHON HH(OpMaIiu;

— 3aKOHOMEPHOCTH U3MEHYHUBOCTH;

— OCHOBHBIE METO/IbI CEJIEKIIMM PACTEHUMH, )KUBOTHBIX U MUKPOOPTraHU3MOB;

— 0COOEHHOCTHU Pa3BUTHS MOJIOBBIX KIIETOK.

Yuawuecs oondxxcner umems npeocmasnenue:

— OpPraHU3MEHHOM YPOBHE OpraHHU3aIHH KUBOTO;

— 0 MeHo3e;

— 00 0COOEHHOCTSIX MHIMBUAYATILHOTO PA3BUTHS OPTaHU3MOB;

— 00 0cOOEHHOCTAX OECIOJIOTO U MOJIOBOTO Pa3MHOKEHHSI OPraHU3MOB;

— 00 OIJIOAOTBOPEHUH U €0 OMOJIOTUYECKOH POJIH.

Tema 4. IlonyJasiiHOHHO-BHI0BO# YPOBeHb (8 uacos)

Bun, ero xpurepun. Ctpykrypa Buaa. [Ipoucxoxaenue BunoB. Pa3Butue 5BOIOIMOHHBIX
npezcrasieHuil. [lonynsauus — snemMeHTapHas elMHUIA 3BoIOIMH. bopr6a 3a cyiiecTBoBaHue
Y €CTECTBEHHBIN 0TOOP. DKOJOTHUs KaK HayKa. JKOJOTUYECKHE (PaKTOPHI U YCIOBUS CPEIBI.
OCHOBHBIE TOJI0KEHUS TEOPUH IBOIONNHU. J[BHKYIIIHE CUIIBI SBOJTIOIIMU: HACIEICTBEHHOCTD,
M3MEHUYUBOCTb, O0pH0a 3a CyIlleCTBOBaHUE, €CTECTBEHHBIN 0TOOP. IIprcnocobieHHoCTh U ee
OTHOCUTENBHOCTh. MIckyccTBeHHBINH 0TO0p. Cenekius. O0pazoBaHue BUA0B — MUKPOIBOJIIOLIHUS.
Maxkpo3BOIIOLHS.
Hemoncmpavyusn

I'epOapun, KOJUIEKIINN, MOJICITH, MYJISKU PACTCHUN M )KUBOTHBIX. JKUBBIC pacTeHUs U
KHUBOTHBIE. ['epOapuu U KOJUIEKIIMH, MIUTIOCTPUPYIOLINE N3MEHYUBOCTb, HACIEICTBEHHOCTb,
MIPUCTIOCOOIEHHOCTb, PE3YJIHTaThl HCKYCCTBEHHOTO 0TOODA.
Jlabopamopnvie u npakmuueckue padbomaul

Ne4 Nzyuyenne Mopdoiaornueckoro KpuTepus BUIa.

Ne5 BrisiBnenue npucnoco06aeHuil y OpraHu3MoB K cpejie 00UTaHusl.
IKcKypcuu
[TprunHbl MHOrOOOpa3usi BUAOB B IPUPOJE.



Ilpeomemmnuie pesynomamol

Yuawuecs oonscnol sHams:

— KPUTEPHUH BUJA U €TO0 MOMYISILUOHHYIO CTPYKTYPY;

— 9KOJIOrH4ecKue (pakTopbl U YCIOBUS CPEJIbI;

— OCHOBHBIE II0JIOKEHUS Teopuu dBomtonuu Y. JlapBuna;

— JIBUKYIIIUE CUITBI HBOJIIOLINH;

— IYTH TOCTHKEHUS OMOJIOTUYECKOTO Mporpecca.
Yuawuecs oonoichvt umems npedcmasnenue:

— O MOIYJISIHUOHHO-BUIOBOM YPOBHE OpraHU3aLUH KUBOTO;
— 0 BUJIE U €T0 CTPYKTYPE;

— O BIUSIHUU HKOJIOTHUECKUX YCIOBUN Ha OPTaHU3MBI,

— O MPOUCXOXKJICHUH BUJIOB;

— 0 Pa3BUTHH HBOJIOIHOHHBIX MTPEICTABICHHIA;

— O CHUHTETUYECKOI TEOPUU IBOJIOLUY;

— O MOIYJISIIUY KaK 3JIEMEHTapHOW €MHHULIE 3BOJIIOLINY;

— 0 MHKPO3BOJIIOIINH;

— 0 MeXaHu3Max BHJ000pa30BaHUS;

— 0 MaKpOdBOJIIOIHMH U €€ HANPaBICHUSIX.

Yuawuecs oonscner nonyuume onvim:

— HCIIOJIb30BAHUS METOJIOB OMOJIOTHYECKON HAYKU U TIPOBEICHHS HECTIOKHBIX OMOIOTMUECKUX
AKCIIEPUMEHTOB ISl U3Y4EHUSI MOP(OIIOTHIECKOTO KPUTEPHUS BUIOB.

Paznen 5. DxocucreMHbIi ypoBeHb (6 uacos)

buonenos. Dxocucrema. buoreonenos. Bzanmocssass nonynsiuii B buoreoreHose. Lenu
nutanus. OOMeH BEIIecTB, OTOK U MPeBpalleHue YHEPTHH B OnoreoneHose. MickyccTBeHHBIE
OHMOLIEHO3bI. DKOJIOTHYECKAs CYKIIECCHS.
Hemoncmpavyusn

Komnnekuuu, nimocTpupyoine 5K0JI0THYecKrue B3auMOCBSI3H B Onoreonieno3zax. Mojaenu
skocucteM. @oTorpadun skocucreM Kypckoit obnacT.

IKcKypcuu

buoreonenos.

Ilpeomemmnoie pe3yromamal

Yuawuecs oonscrol 3Hams:

— KpUTEpHUH BHUJIA U €T0 MOMYJISIMOHHYIO CTPYKTYPY;

— HKOJIOTHYECKUE (PAKTOPhI U YCIOBUS CPEbI;

— OCHOBHBIE NIOJIOKEHUS Teopuu dBotonnn Y. JlapBuHa;
— JIBHXKYIIUE CHJIIBI IBOJIIOLINH;

— MYTH JOCTHKEHUSI OMOJIOTHYECKOTO TIporpecca.
Yuawuecs oonscner umems npeocmasnenue:

— 0 MONYJISALNOHHO-BUIOBOM YPOBHE OpraHU3alllU KHUBOTO;
— O BHJIE U €r0 CTPYKTYpE;

— O BJIMSIHMM SKOJIOTMYECKUX YCIOBUN Ha OPraHU3MBbI;
— 0 IIPOMCXO0KJIEHUH BUJIOB;

— 0 Pa3BUTHH SBOJIIOIMOHHBIX IPECTaBICHUN;

— 0 CUHTETUYECKOW TEOpUU 3BOJIIOLUY;

— O MONYJISALIMM KaK 3JIEMEHTAapHOW €IMHHUILIE SBOJIOLNN;
— 0 MUKPO3BOJIIOLINY;

— 0 MEeXaHu3Max BUA000pa30BaHUS;

— 0 MaKpOdBOJIIOLIMY U €€ HANIPaBJICHUSIX.

Yuawuecs oonsxcner nonyuume onvim:



— HCIIOJIb30BAHMSI METOJIOB OMOJIOTMYECKON HAYKH U TIPOBEJCHHS HECTIOKHBIX OMOIOTHIECKIX
9KCIIEPUMEHTOB I U3YYEHUSI MOP(OJIOTHIECKOT0 KPUTEPUSI BUJIOB.

Paznen 6.buocdepubiii ypoenb (/1 uacos)

Buocdepa u ee cTpykTypa, CBOICTBa, 3aKOHOMEPHOCTH. KpyroBopoT BemiecTB 1 SHEPTHH B
ouocepe. Dxonornyeckue Kpu3uchl. OCHOBBI pallMOHAILHOTO MPUPOIONOIB30BAHHUS.
Bo3HuMKHOBEHME U pa3BUTHE KU3HU. B3rmsapl, runores3sl ¥ TEOPUH O MPOUCXOKICHUH KU3HHU.
KpaTkas uctopus pa3BuTHs opraHu4eckoro Mupa. JlokazaTenbCcTBa 3BOJIOLUH.
Hemoncmpavyusn

Monenu-anminkanuu «buocdepa u yenoBek». OKaMeHENOCTH, OTIIEYATKH, CKEJIETHI
II0O3BOHOYHBIX )KHUBOTHBIX.

Jlabopamopnwvie u npaxmuueckue padoomot

Ne6 N3yuenne naneoHTOIOTNYECKUX J10KA3aTENbCTB SBOJIIOIUH.

IKcKypcuu

B kpaeBenueckuii My3el WM Ha Fe0JIOTHYECKOe OOHAKEHHE.

DKCKypCHs Ha MeJOoBbIe Tophl B ¢. JIenmuHoBka, ['mymkoBckoro paiiona Kypckoit o6macTu.

Ilpeomemmnoie pe3yiomamaot
Yuawuecs oonoxcnvl sHame:
— OCHOBHBIE TUTIOTE3bI BOBHUKHOBEHUS )KU3HU Ha 3eMJIc;,
— 0COOEHHOCTH aHTPOTIOTCHHOT'O BO3/ICHCTBUE Ha Orochepy;
— OCHOBBI PaIMOHAIIBHOTO MIPUPOIOTIO0JIb30BAHNS,
— OCHOBHBLIC 3TaIlbl pa3BUTHUSA JXKU3HU HA 3emite.
yttau;uec;l OO0JIICHBL UMEMD npedcma(meﬂue:
— 0 OuochepHOM YpOBHE OpraHH3aLUK KHBOTO;
— 0 cpenoodpa3yroIIeH eI TeIbHOCTH OPraHU3MOB;
— 0 B3aUMOCBSI3H )KMBOTO M HEXXHBOTO B Onocdepe;
— 0 KpyroBOpOT€ BeliecTB B Ouocdepe;
— 00 3BoTFOIIH OHOCHEpPHI;
— 00 PKOJIOTHYECKUX KPH3HCAX;
— O pa3BUTHHU Hpe)]CTaBJ'ICHI/Iﬁ O NPOUCXOXKICHUHN JKU3HU U COBPEMEHHOM COCTOSTHUH
npo0IeMbl;
— 0 JIOKa3aTeIbCTBAX IBOJIOIUH;
— 0 3HAYCHHUHU OMOJOTUYECKUX HAYK B PEHICHHH MPOOJIeM panoOHAIBEHOTO
IPUPO/IONOIB30BaHUS, 3AIIUTHI 30POBbsI JIFOJIEH B YCIOBUAX OBICTPOTO U3MEHEHHUS
IKOJOTUYECKOTO Ka4eCTBA OKPYKAIOLIEH CPEIIbI.
Vuawuecs 0ondcnvl demoncmpuposamy.
— 3HaHWE OCHOB YKOJIOTHYECKOH IPaMOTHOCTH — OLICHHBATH MTOCIIECTBUS JIESTEIbHOCTH
YeJIOBEeKa B MIPUPO/IE U BIUsTHUE (DaKTOPOB PHCKA Ha 3/I0POBbE UEIOBEKA; BHIOUPATH IIEJIEBBIC U
CMBICJIOBBIE YCTAaHOBKH B CBOMX JICHCTBHUSAX U IMOCTYIKaX 10 OTHOIIEHHIO K )KUBOW TPHPO/IE,
3I0POBBIO CBOEMY M OKPYKAIOIINX; 0CO3HABATh HEOOXOIUMOCTD JICHCTBHUI 10 COXPAHECHHIO
Onopa3zHO00pa3us U MPUPOTHBIX MECTOOOUTAHMIA BUIOB PACTCHUH U )KUBOTHBIX.

Memanpeomemmnbvie pe3yibmamat.

Yuawuecs oonorcnvr ymems:

— OTIpeNeNATh MOHATHS, HOPMUpPYEMBIE B ITPOLIECCE U3YUEHHS TEMBI;

— KJ1accu(UIMPOBATh U CAMOCTOATEIBHO BHIOMPATh KPUTEPUH AJIsl KJTACCU(PUKALINU;

— CaMOCTOATENEHO (POPMYTUPOBATH TPOOIEMBI HCCIEIOBAHUS M COCTABIIATH IMO3TAITHYIO
CTPYKTYpY OyIyIlIEro caMoCTOSITEIbHOIO UCCIIEIOBAHNUS;

— MIPU BBINOJIHEHUH J1a00PATOPHBIX M MPAKTUYECKUX paOdOT BHIOMPATh ONTUMAIIbHBIE CIIOCOOBI
NEeNCTBUI B paMKax MpPeUI0KEHHBIX YCIOBUHN U TpeOOBaHUN U COOTHOCUTH CBOU JCUCTBHUS C
IUTAHUPYEMBIMH PE3YJIbTaTaMU;



— (opmynupoBaTh BBIBOIBL;

— YCTaHaBIIUBAaTh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKY COOBITUSIMH, SIBJICHUSIMU;

— MPUMEHSTH MOJICIIA U CXEMBI JIsl pEIICHUS YIeOHBIX U MIO3HABATEIHHBIX 33/1a4;

— BJIQJICTh PUEMAMHU CMBICIIOBOTO YT€HUS, COCTABJISTh TE3UCHI U TIJIaH-KOHCIIEKTHI 110
pe3yJibTaTaM YTEHUS;

— OpPraHu30BbIBATh YY€OHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEIEM H
CBEpCTHUKAMU;

— HMCIOJIb30BaTh HH(GOPMAIIMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH IPU MOATOTOBKE
COOOIIECHUH, MYJTbTUMEIUUHBIX MPE3CHTAIUH;

— JIE€MOHCTPUPOBATH YKOJIOTUUYECKOE MBIIICHUE U IPUMEHSTh €r0 B IOBCETHEBHOM KU3HU.

JIuunocmmuute pey1omamol 00y4eHus
Yuawuecs oonoicnor.

— UCTIBITHIBATh YYBCTBO TOPJOCTH 32 POCCHHUCKYIO OMOJIOTHYECKYIO HAYKY;

— OCO3HaBaTh, KAKHUE MMOCIICJACTBUS I OKPYKAIOMIEH Cpeibl MOXKET HMETh pa3pylIuTelbHas
NeSITeIIbHOCTD YEJIOBEKA U TPOSIBIIATH TOTOBHOCTh K CAMOCTOSTEIBHBIM ITOCTYIIKAM M JICHCTBHSIM
Ha 0J1aro npupoIbl;

— yYMETh PEaIn30BbIBATH TCOPETUUECKUE MTO3HAHMSI B TIOBCETHEBHOM JKU3HU;

— MOHUMAaTh 3HAYCHHWE OOYyYEHHUs IS IOBCEIHEBHOW JKM3HU M OCO3HAHHOTO BHIOOpA
npodeccuu;

— MPU3HABATh MPABO KAKIOTO HA COOCTBEHHOE MHEHHUE;

— yMETh OTCTaMBaTh CBOIO TOUYKY 3PEHHSI,

— KPUTUYIHO OTHOCHUTHCSI K CBOUM ITOCTYITIKaM, HECTH OTBETCTBEHHOCTH 3a MX TTOCIICACTBHSI.

YueOHO-TeMaTHUYECKHIi IJIaH

Ne|Tema. Kommnuectso
Konuuectso [JIabopaTOpHBIX [ DKCKYpCUI.
9acoB. pabor.

1 (BBenenue. 3 0

2 |MoneKysipHBIA YPOBEHb. 10 1

3 |KnetouHsblif ypOBEHb. 14 1

4 |OpraHu3MeHHbIH YPOBEHbD. 13 1

5 ([lonmynsIIMOHHO-BUI0BOM YPOBEHb. 8 2

6 |9KocuCcTeMHBIN YPOBEHbD. 6 0

7 |buocepHsblil ypoBeHb. 11 1

8 |O6o0eHne 3HaHUH. 3

Hroro 3a rox. 68 6 3




Kaneﬂnapno-TeMaanecxoe NJJaHUPOBAaHUE

9 kjJacc 2 yaca B HeJeJdI0

Ne Tema Kon| Tun ypoka Bup yuebHol aesTenpHOCTH /3
n/ -BO
1 qac
OB
T.1 BBeaenue (3 uaca)

1 | buonorus — 1 OmnpenenstoT noHATHSA, GOPMHUPYEMBIE B X0J1€ § 1,
HayKa O XHBOU N3zyuenue U3YUYEHUS TeMBL: «OUOJIOTHS», «MUKOJIOTH, HOJrOTO-
IIpUpoJIE HOBOTO «OpUOTIOTHUSY, «AJIBIOJIOTHY, «IIae000TaHNKaY, | BUTh

MaTepuaga | «r€HeTHKa», «OMOPHU3UKa», «OMOXUMHUIN, Ipe3eHTall
«pamoOUOTIOTHSI», KKOCMUYECKast OHMOIOTHS. uio 00
XapakTepus3yroT OMOJIOTHIO KaK HAyKy O KUBOU UHTEpe-
HIpUpPOJIE. cyrouien
PackpbIBatoT 3HaueHHe OMOJIOIMYECKUX 3HAaHUH B | ydyallux-
COBPEMEHHOM JKU3HHU. cs
[IpuBoasT npuMepsl npodeccuii, CBI3aHHbIX C npodec-
ouosorueil. CUH
becenytoT ¢ okpyxaromumu (poICTBEHHUKAMU,
3HAKOMBIMH, CBEpCTHHUKaMU) O Ipodeccusix,

CBSI3aHHBIX C OMOJIOTHEH.

l'oToBAT Npe3eHTanny 0 NpoQeccusix, CBI3aHHBIX C
Ouosioruei, uCnoiab3ysh KOMIbIOTEPHbIE
TEXHOJIOTHH

2 | Metoabl 1 Nzyuenue | OnpenensioT NOHATHS, GOPMHUPYEMBIE B X0O/1€ § 2,
HCCIIEIOBaHMSI B HOBOTO | U3Yy4YEHUS TEMBI: «HAayKa», «HaAy4YHOE COCTaBUTh
Ouosiorun MaTepuana | Ucciael0BaHUEe», «HAyYHBIH METO/», «HAyUHBIH cXemy

(bakT», «HaOII0AEHUEY, «IKCIIEPUMEHTY, HAy4YHOTO
«TUIIOTE3a», «3AKOH», KTEOPHUS». UCCIIENO-
XapakTepus3yroT OCHOBHbBIE METO/IbI HAYYHOT'O BaHUs 10
IIO3HAHUS, 3TaIlbl HAYYHOT'O MCCIIET0BAHUS. IIPEII0KE
CamocTrosiTeTbHO (GOPMYITHPYIOT TPOOIEMBI HHOU
HCCIIEI0OBaHUS. TeMaTuKe.
CocTaBnsIOT MOATANHYIO CTPYKTYpY OyayIiero
CaMOCTOSITEJIbHOTO MCCIEA0BAHNS

3 | CymmHocTth 1 | Usyuenue OnpenensitoT NoHATUS, POPMHUPYEMBIE B XOI€ §3
KU3HU U HOBOTO U3Y4YECHHUS] TEMBI: (OKM3HBY, <CKU3HEHHBIE
CBOMCTBA KUBOTO Martepuanga | CBOWCTBa», «OMOJOTMYECKHE CUCTEMBD», «OOMEH

BEIIECTBY, «IIPOLIECCHI OMOCHHTE3a U PacIaay,
«pa3apakuMOCTb», «Pa3MHOKEHUEY,
«HACIIEJICTBEHHOCTBY, «U3MEHYUBOCTH,
«pa3BUTHE», KYPOBHHU OPTraHU3ALNN KUBOTOM.
JlaroT xapakTEepUCTUKY OCHOBHBIX CBOMCTB
YKHUBOTO.

OOBACHAIOT NPUYUHBI 3aTPYTHEHUMN, CBSI3aHHBIX C

OIMPECACIICHUEM ITOHATUS <GKU3HB.

[TpuBoIAT IpUMEPHI OMOJIOTHYECKHX CUCTEM
paszHoro ypoBHs opranuzanuu. CpaBHUBAIOT
CBOMCTBA, MPOSBISIONINECS Y O0BEKTOB JKUBOU U




HEKHBOUW TTPUPOJIbI

T.2

Mougexkyasipublii ypoBeHb (11 yacoB)

Mounexyisap-Hblii
YpOBEHB: 001Iast
XapaKTepuc-TUKa

N3yuenue
HOBOT'O
Marepuaia

OnpenensroT moHATHs, POPMUPYEMBIC B XOJIE
W3YUYCHUS TEMBI: OPTaHHYECKUE BEUICCTBAY,
«OeNKMY, «HYKJICUHOBBIE KUCIOTHD», KyTICBOJIBI,
<OKUPBI (JTUTTUIBI)», «OMOTIOTUMEPHIY,
«MOHOMEPBI».

XapakTepHu3yoT MOJICKYJISIPHBIA YPOBEHB
OpraHHU3aIfH KUBOTO.

OnuchIBarOT 0COOCHHOCTH CTPOCHUS
OpPTaHUYECKUX BEIIECTB KaK OMOMOIMMEPOB.
OOBSACHSIOT IPUYUHBI U3YUCHUS CBOWCTB
OpPraHUYECKUX BEIIECTB UMEHHO B COCTABE KIICTKU;
pa3zHoo0pa3usi CBOUCTB OHOMOIMMEPOB, BXOISIIUX
B COCTaB JKUBBIX OPTraHU3MOB.

AHAIM3HUPYIOT TEKCT y4eOHUKA C LENTBIO
CaMOCTOSITEIILHOTO BBISIBIICHUST OMOJIOTHYESCKIX
3aKOHOMEPHOCTEH

§ 4,
3aJjaHKe
cTp.28

VYrieBoabl

N3yuenune
HOBOT'O
Marepuaia u
MIePBUYHOE
3aKpEIUICHUE
3HAHHUH

OmnpenenstoT noHATHSA, GOPMHUPYEMBIC B XOJ1€
M3YUYEHUS TEMBI: «yTJIeBOJbI, UM Caxapuabl»,
«MOHOCAXapUJIbI», «IUCaXapuabl»,
«IIOJIUCaxXapuIbl», «prd03a», «Ie30KCUpHO03ay,
«TIIIOK03a», «(PPYKTO3ay», «rajlakTo3a,
«Caxapo3a», «MaJbT03a», «JIaKT03a», «Kpaxmai»,
«TJIMKOTEH», «XUTUH.

XapakTepu3yroT COCTaB U CTPOCHUE MOJIEKYJI
YIJIEBOJIOB.

Y cTaHaBIMBaOT IPUYMHHO-CIIEACTBEHHBIE CBA3U
MEX1y XUMUYECKUM CTPOEHHEM, CBOMCTBAMHU U
(GYHKIMSMU YITIEBOJOB HA OCHOBE aHAIN3a
PUCYHKOB U TEKCTOB B Y4EOHUKE.

[IpuBoIAT IpUMEpPBI YIIIEBOJOB, BXOAAIIUX B
COCTaB OPraHU3MOB, MECTa UX JIOKAJIN3ALUHN U
OMOJIOTNYECKYIO POJIh

§5

JIunn el

N3yuenne
HOBOT'O
Marepuaia u
IEPBUYHOE
3aKpEeIUICHUE
3HAHUM

OnpenensitoT NoHATUS, POPMUPYEMBIE B XOI€
U3YUEHUS TEMBL: IUIHJIBD», GKUPBD), «TOPMOHBD»,
«@HepreTudeckast QyHKIMS JTUIUAO0BY,
«3arnacaromas GyHKIUS JUIUAO0BY, «3alIUTHAs
(GYHKIUS JIUITAJ0BY, «CTPOUTENbHAS (PYHKIINA
JUIHOBY, «PEryIaTOpHasi PYHKIUS JTUTHIOBY.
JlaroT XapakTepUCTUKY COCTaBa U CTPOCHUS
MOJIEKYJT JIUIIU/IOB.

YcTaHaBnuBaOT NPUYUHHO-CIIEACTBEHHBIE CBSI3U
MEXy XUMUUYECKUM CTPOCHHEM, CBOMCTBAMHU U
(YHKIUSIMU YTJIEBOJOB Ha OCHOBE aHalIn3a
PUCYHKOB U TEKCTOB B YUeOHHKE.

[IpuBoAT NpUMEpHI TUMHUIOB, BXOASIINX B COCTaB
OpPraHU3MOB, MECTa UX JIOKAJIU3aLUU U
OmosoTUecKyto poiib. OOCYXIalOT B KJ1acce
poOJIeMbl HAKOTUIEHUS )KHPOB OpraHU3MaMH B
L[EJISIX YCTaHOBJICHUS MPUYUHHO-CIIEICTBEHHBIX

§ 6,
3a/laHue
ctp.33




CBSI3€U B IPUPOJIE

7 | CocraB u Nzydenue OrnpenensroT NoHATHS, GOPMUPYEMBIEC B XO/1€ §7,8B
CTpOEHHE OEJKOB HOBOTO W3YYCHUS TEMBI: «OCJIKH, WU TPOTEHHBI», TeTpaau
MaTtepuaiga | «IpOCThIEC U CIOXKHbBIE OETTKUY», «KAMUHOKHCIOTBI», | 3allOJHUTH
«IOJUTIETITU, «TIEPBUYHASL CTPYKTYpa OETIKOBY, | TaOIHILy
«BTOPHUYHAsS CTPYKTypa OEITKOBY», «TPETUUHAS «Ctpyk-
CTPYKTypa O€JIKOB», «4€TBEPTHUYHAsA CTPYKTYpa TYpHI
0enKoBy». XapaKTepU3ylOT COCTaB U CTPOCHHUE 0enKkoBoit
MOJIEKYJI O€JIKOB, TPUYUHBI BO3MOKHOTO MOJIEKY-
HapyLICHUs IPUPOTHON CTPYKTYPHI JIBD.
(menatyparuu) OEIKOB.
[IpuBoAT NpUMEpPHI JeHATypaluu OEITKOB
8 | ®ynkuuu 6€IKOB N3ydenue | YcraHaBiIMBarOT IPUYMHHO-CIIEACTBEHHbIE CBSI3U | § 8§, ,
Jlabopamopnas HOBOTO | MEXAY XUMHUYECKUM CTPOECHUEM, CBOMCTBAMHU U OTBETUTH
paooma Nel MaTtepuana u| QyHKIUIMU OCITKOB HA OCHOBE aHAIIN3a PUCYHKOB | HA
Nel MEePBUYHOE | U TEKCTOB B yUEOHHUKE. BOIIPOCHI B
Pacmennenue 3akperuieHue| [IpuBoasAT mpuMepsl OEIKOB, BXOSAIINX B COCTaB | KOHIIE
MepoKcuIa 3HAHUW | OPraHU3MOB, MECT UX JIOKAIU3ALUU U naparpad
BOZOpOJA OMOJIOrMYECKON POIH a.
dhepmeHTOM
KaTaJ1a3ou
9 | HykmenHoBbIe Nzydenne | Onpenenstor NOHATHS, (GOPMUPYEMBIC B X0J1€ §9,
KHCIIOTBI HOBOTO | U3YyUYCHUS TEMbI: «HYKJICHHOBAs KUCIOTa, U3rOTO-
Marepuaia | «J1e30KcupuOonykiennoBas kucnora, win JHK», | Buth
«pubonykinenHoBas kuciora, i PHK», MOJIETTh
«a30TUCTbIE OCHOBAHUS», «aJICHUHY, «TYaHUHY, MOJIEKYJIbI
«UUTO3UHY», KTUMHHY, «ypalyi, JIHK
«KOMITJIEMEHTAPHOCThHY, «TpaHncnoptHas PHK
(TPHK)», «pudocomuast PHK (pPHK)»,
«uHpopmannonHas PHK (MPHK)», «aykineotuny,
«aBoitHasa cnupaib JJHK».
JlaroT XapakTEpUCTUKY COCTaBa U CTPOCHHUS
MOJIEKYJT HYKJIEMHOBBIX KHCIIOT. Y CTAHABJIUBAIOT
IIPUYHUHHO-CJIEICTBEHHBIE CBS3U MEKIY
XUMHYECKUM CTPOEHUEM, CBOMCTBAMU U
(GYHKIMSAMU HYKJIEHHOBBIX KMCJIOT Ha OCHOBE
aHaJM3a PUCYHKOB M TEKCTOB B YU€OHUKE.
[IpuBoAT NpUMeEpBl HYKIEMHOBBIX KHCIIOT,
BXOJIAIIUX B COCTaB OPraHU3MOB, MECT UX
JIOKaJM3auy U Ouonoruueckoi ponu. CocTaBisoT
maH naparpada yaeOHnuka. Pemmaror
Ouosiornyeckue 3a1aum (Ha MaTeMaTH4eCKUi
pacuer; Ha MpUMEHEHHUe MPUHIUIA
KOMIUIEMEHTAPHOCTH )
10| AT® u npyrue Nzyuenne | OnpenenstoT MOHATHSA, GOPMHUpPYEMBIE B X0/1€ § 10,
OpraHUYECKHE HOBOTO | U3y4eHus TeMbl: «aaeHo3uHTpudocdar (ATD)», | moaroro-
COEIUHEHUS Matepuana | «aaenozunaudocdar (AAD)», BUTH
KJIETKH «anenosuaMoHopochar (AMD)y, coo0re-
«MaKpO3PrUYeCcKast CBSI3b», «KUPOPACTBOPUMBIE | HUS O
BUTAMUHBI», «BOJOPACTBOPUMbBIE BUTAMHUHBI». ponu
XapakTepu3yroT COCTaB U CTPOEHUE MOJIEKYJIBI BUTAMUHO
ATO. B




[TpuBOAST IPUMEPHI BUTAMHHOB, BXOSIINX B
COCTaB OPTaHU3MOB, U UX OMOIOTUYECKOU POITH.
['OTOBAT BBICTYIUICHUE C COOOIICHUEM O POJIH
BUTaMUHOB B ()YHKIIHOHUPOBAHUU OPTaHU3Ma
9eioBeKa (B TOM YHUCIIE C UCTIIOIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHUH ).

OO0cyxaaroT pe3yabTaThl padOTHI C
OJTHOKJIACCHUKAMU

11 | buonoruyeckue Nzyuenune | Onpenenstor MoHATHSA (popMUpYyEeMbIe B X0J1e §11
KaTaJau3aTopsl HOBOTO | M3y4YCHHS TEMBI: «KaTalIU3aTop», «(HepMEHTY,
Mmarepuaia U «KohepMeHT», «aKTUBHBINA LIEHTP (pepMeHTa».
NepBUYHOE | XapaKTEepPHU3YIOT POJIb OMOIOTHIECKUX
3aKpeIruieHue| KaTajau3aToOpOB B KIIETKE.
3HaHul | ONMUCBHIBAIOT MEXaHU3M PabOTH ()EPMEHTOB.
[IpuBoasT npuMepsl PepMEHTOB, UX JOKATU3ALUN
B OpraHU3Me M UX OMOJIOrHYECKON poJIu.
Y cTaHaBIMBaOT IPUYMHHO-CIIEACTBEHHBIE CBA3U
MEXy OEITKOBOW MPUPOAOH (PepPMEHTOB H
ONTUMAJILHBIMHU YCIIOBUSIMH UX
(GyHKIIMOHUPOBAHUSI.
OtpabateiBatoT yMeHUs POPMYJINPOBATH
TUIOTE3bl, KOHCTPYUPOBATh, IPOBOAUTH
9KCHEPUMEHTBI, OLIEHUBATh [1OJyYEHHbIE
pe3yJIbTaThl Ha OCHOBE COJIEpKaHuUs J1abopaTOpHOM
paboThl
12 | Bupycsr Nzyuenne | OnpenenstoT MOHATHS, GOPMHUPYEMBIE B X0O/I€ § 12,
HOBOTO | U3Yy4YEHMS TEMBI: «BUPYCHI», «KalCUI, HOJr0TO-
MaTtepuaia | «caMocOopKay. BUTBHCA K
XapakTepu3yroT BUPYChI KaK HEKJIETOYHbIE (POPMBI| KOHTPOJIb
YKU3HU, OMUCHIBAIOT LIMKJI Pa3BUTHUS BUpYCa. HO-
OnwuceIBatOT OOLIMIA TJIaH CTPOEHUS] BUPYCOB. 060061ma-
[IpuBonaT mpuMepsl BUPYCOB U 3a00J1€BaHUH, IOLIEMY
BbI3bIBaeMbIX UMU. OOCYX/1al0T MPOOIEMBI YPOKY 1O
MIPOUCXOXKIACHUS BUPYCOB paszaeny
«Monekyn
SIPHBIN
YPOBEHBY.
13 | O606menne n O6061mmenue | OnpenenstoT NOHATUS, CPOPMUPOBaHHBIE B X0/1e | Tekcr
CHUCTEMAaTU3ALHS u U3Y4YECHHUS] TEMBI. «Kpatkoe
3HaHUM MO TEME cucremaTtusa| JlaloT OLIEHKY BO3pACTAIOLIEH POJIM €CTECTBEHHBIX | COAEpKaH
« 1M 3HAaHUM | HAYK U HAy4YHBIX UCCIIEJOBAHUN B COBPEMEHHOM ue
MonexynspHbIf MHUPE, IIOCTOSHHOMY IIPOLIECCY DBOJIIOLUN TJIaBbI»,
YPOBEHBb» Hay4HOTI'O 3HAHUS. cTp.51
OTtpabaTbiBatOT yMEHUS (GOPMYIUPOBATH
TUIOTE3bl, KOHCTPYUPOBAThH, IPOBOAUTH
9KCIIEPUMEHTBHI, OLIEHUBATh IMOJTY4YEHHbIE
pE3yJIbTaTHhI
14| 3auer Nel mo KonTposs u
TEME KOPPEKLU
«MoJeKyIsIpHBII 3HAHUU
YPOBEHB)»

T. 3 «Kaerounvblii ypoBenn» ( 15 yacos)




15

Knerounrprit

yYpOBEHB: 00IIast
XapaKTePUCTHKA

N3yuenue
HOBOT'O
Martepuana

OnpenenstoT moHATUS, POPMHUpPYEMBIE B XOI€
W3YYEHUS TEMBI: «KJIETKa», «METO/bl U3YUCHUS
KJIETKW», «CBETOBAsk MUKPOCKOMHS, «QJIEKTPOHHAs
MUKPOCKOIIHSY, «KJIETOUYHAS TEOPUS».
XapakTepusyroT KIETKY KaKk CTPYKTYPHYIO U
(YHKIIMOHATTBHYIO STUHUILY KHU3HH, €€
XUMHUUYECKHUI COCTaB, METO/Ibl U3yUCHHUSI.
OOBSCHSIOT OCHOBHBIC TIOJIOKEHUS KICTOYHON
TEOpUHU.

CpaBHUBAIOT MIPUHIIUITEI PA0OTHI U BO3MOXHOCTH
CBETOBOM M 3JICKTPOHHONH MUKPOCKOITHUYECKON
TEXHUKU

§ 13,
OTBCTUTH
Ha
BOTIPOCHI B
KOHIIE
naparpad
a.

16

OO01ue cBeneHus

0 KJIETKaXx.
Knerounas
MeMOpaHa

N3yuenue
HOBOT'O
Martepuana

OmnpenensioT MOHATH, POPMUPYEMBIE B XOZIE
W3YUYCHUS TEMBL: «IIUTOILIA3May, «IIPO»,
«OPTaHOUIBI», KMEMOpaHay, «KIETOYHAs
MeMOpaHay, «(parounuTos», KITHHOIUTO3Y.
XapaxkTepu3yloT U CPaBHUBAIOT ITPOIIECCHI
(aronuTo3a 1 MUHOUTO3A.

OmnuceIBatoT 0COOCHHOCTH CTPOCHUS YacTei u
OpPTaHOMJIOB KJIETKH. Y CTaHABIMBAIOT IPUIHHHO-
CIICICTBEHHBIE CBS3U ME¥KITY CTPOCHHEM KIIETKH U
OCYIIECTBICHHEM €10 TPOIIECCOB (haronurosa,
CTPOCHHEM U (QYHKIMSIMU KJIETOYHOW MEMOpaHBI.
CocTaBySroT I1aH maparpada

§14,
HCIIOJIb-
3ysl TEKCT
yueOHHKa
JIOTIOJI-
HUTH U
3aKOH-
YUTH
KJIacTep
HayvaThIA
Ha ypoKe

17

SAnpo

N3yuenue
HOBOT'O
Marepuaia

OnpenenstoT moHATUs, POpMUpPYEMBbIE B XOIE
W3YUYEHUS TEMBI: «IIPOKAPUOTHD», «IYKAPHUOTHI»,
«XPOMATHHY», «XXPOMOCOMBI», «KKApUOTHUID»,
«COMATHYCCKHE KIICTKUY, «IUILIONIHBIN HA00p»,
«TOMOJIOTHYHBIE XPOMOCOMBI», «TaIlJIOUTHBIN
Ha0Op XPOMOCOMY, «TaMEThI», «SIIAPBIIIIKO.
XapakTepusyloT CTPOEHUE spa KIETKU U €ro
CBSI3M C DHAOIUIa3MaTHUECKOM ceThi0. Pemaror
OHMOJIOTMYECKHE 3a/1a4M Ha ONpeeNieHUue Yncia
XPOMOCOM B TaIIOUHOM U JTUTIJIONTHOM Habope

§15,

18

DHIoIIa3MaTHyE

CKasl CETh.
Pu6ocoMEL.
Kowmmexc
T'onbmxu.
JIn30coMEbl

N3yuenue
HOBOT'O
Marepuaia

OmnpenenstoT moHATUS, POPMHUpPYEMBIE B XOIE
I/I3y‘l€HI/I$[ TEMBI. «QHOO0IIJIa3MaTU4YCCKasa CEThb»,
«pUOOCOMBI», «KOMILIEKC ['OJbIKIY, «JTHU30COMBD».
XapakTepu3yroT CTPOCHUE IMTEPEUHCICHHBIX
OpPTraHOUOB KIIETKU U X (QYHKIHH.
YCTaHaBJ'H/IBaIOT HpI/I‘II/IHHO-CJ'IeI[CTBeHHI)IC CBA3U
MEXIy CTPOCHHEM U (YHKIUAMU OHMOJOTHYECKUX
CHUCTEM Ha an/IMepe KJICTKH, €€ OpFaHOI/I}IOB )51
BBITIONTHSAEMBIX UMH (DYHKIIUH.

PaboTaroT ¢ mwumrocTpanusiMu yueOHuKa
(CMBICITIOBOE YTCHHE)

§16

19

MuroxoHapun

IImacTupel.
Kinerounsrit
LEHTP.
OpraHousl
JIBUKCHMS.
Kierounsre

N3yuenune
HOBOT'O
Marepuaiia u
MIEPBUYHOE
3aKpeIIeHHe
3HAHUM

OnpenenstoT NoHATUS, POPMHUPYEMBIE B XOJI€
U3Y4YEHUs TEMBI: K(MUTOXOHAPUN), «KPUCTBD»,
«IIJTACTHIBDY, «JICMKOIUIACTBD?, «XJIOPOILIACTHD,
«XPOMOILIACTBI», «TPAHBD», «KJIETOYHBIN LICHTPY,
«UUTOCKEIET», K(MUKPOTPYOOUKHY, «LICHTPHOIN,
«BEPETEHO JEIICHUS», PECHUUKNY, KT'YTUKHY,
«KJICTOYHBIEC BKJIFOUCHUS.

§17




BKJIIOUEHUS XapakTepusyloT CTPOCHHUE MEPEUUCICHHBIX
OpPTraHOUOB KIIETKU U MX (QYHKIUH.
YcTaHaBnuBalOT NPUYMHHO-CIICACTBEHHBIE CBSI3U
MEXy CTPOCHUEM B (DYHKIUSAMH OHOIOTHYECKUX
CUCTEM Ha IIpUMepe KJIETKH, €e OPraHOUOB U
BBITIOJTHSEMBIX UMH (DYHKITHH.
PaboTaroT ¢ mwumrocTpanusiMu yueOHUKa
(CMBICIIOBOE UTEHHE)

20 | OcobenHoctH KomOuuaupos, OnpenenstoT noHsITusi, GopMUPyEMbIC B XOJI€ § 18,
CTPOCHUS KIETOK AHHBIH W3YYCHHS TEMBI: «IIPOKAPUOTEDY, «OYKAPHUOTHI», 3aJlaHue
3yKapuoT U «aHa’POOBI», «CIOPBI». XapaKTEPU3YIOT cTp.76
IIPOKapuoT 0COOEHHOCTH CTPOCHHS KIJIETOK MPOKApUOT U
Jlabopamopnas sykapuoT. CpaBHUBAIOT OCOOEHHOCTH CTPOCHUS
padoma Ne2 KJIETOK C LIE€JIbIO BBISIBJIEHUSI CXOJICTBA U Pa3IuuUs
PaccmatpuBanue
KJIETOK PacTEHHI
Y ’KUBOTHBIX TIOJT
MHUKPOCKOIIOM

21| O6o0menne u O6006menue | OnpenenstoT NOHATUSA, CHOPMHPOBAaHHbBIE B X0/e | 3amaHue
crCcTeMaTH3anus u U3Y4YEHUSI TEMBI. Ha cTp. 76
3HAHUU IO TeMe cuctemarusa| OtpabaTeiBatoT yMeHus (OpMyIUPOBATh
«Knetounsri LM 3HAaHUH | TUIIOTE3bl, KOHCTPYUPOBATH, IPOBOAUTH
YPOBEHB» 9KCIIEPUMEHTBHI, OLIEHUBATh MOJTyYCHHbIE

pe3yJIbTaThl

22 | Accumunsnus u Uzyuenue | OmnpenemistoT NOHATUA, GOPMUPYEMBIE B XOJI€ §19
JUCCUMMJISALIUS. HOBOTO | M3YyUCHUS TEMBI: «aCCUMUJIISIUS,

MeTtabonusm. MaTtepuana | «IUCCUMIISLUY, «MeTabomn3My». OO0CYX atoT B
KJ1acce poOJIeMHBIE BOIIPOCHI, CBS3aHHBIE C

23 | DHepreTHYeCcKui W3ydenne | npoleccaMu 0OMEHa BEIECTB B OMOJOIHYECKHX §20
O0OMEH B KJIETKE HOBOIO | CHCTEMax.

Marepuana u| OnpenensoT NOHATHS, POPMHUPYEMBIE B XOJIE

HEPBUYHOE | U3YyYEHHS TEMBI: «HEIIOJIHOE KUCIOPOAHOE
3akperuieHne| QepMEHTaTUBHOE PACHICIUIEHHE TIIIOKO3bD»,
3HAHUH | «TJIMKOJIN3Y, «IIOJIHOE KUCIOPOJAHOE PaCIIeTIIEHUE

TIIIOKO3BD», «KJIETOYHOE JABIXAHHE.
XapakTepu3yrT OCHOBHBIE ATaIlbl
HHEPreTUYecKOro 0OMeHa B KJIETKaX OpraHu3MOB.
CpaBHUBAIOT YHEPreTHUECKYIO IPPEKTUBHOCTh
TJIMKOJIN3a U KJIETOYHOTO JIBIXaHUS

24 | ®orocuHTE3 U Nzyuenue | OmnpenenstoT NOHATUSA, GOPMUPYEMBIE B X0OJ1€ §21,

XEMOCHHTE3 HOBOTO | M3y4Y€HUs TeMbI: «cBeToBas (a3a poTrocuHTe3a», | 3amaHus
Martepuaia u| «reMHoBas (paza poTocuHTE3a», «(HOTOINU3 BOAB», | CTP.8S
MEPBUYHOE | «XEMOCHUHTE3Y», «XEMOTPOQBI»,
3aKpervICHue| «HUTPUPHUITUPYIOIIHE OaKTepurn». PacKpbIBalOT
3HaHUHl | 3HaYeHHe POTOCHHTE3a. XapaKTEPU3YIOT

TEMHOBYIO U CBETOBYIO (pa3bl (hoTOCHHTE3A O
cxeme, MPUBEICHHON B yueOHHKe.
CpaBHuBaroT npoteccsl (HOTOCHHTE3a U
XEMOCUHTE3A.

PemaroT pacueTHble MaTeMaTHYECKHE 3a/1a4H,
OCHOBaHHBIE Ha (PAKTUYECKOM OHOJIOTHYECKOM
MaTepuale




25| ABTOTpOdSBI U Nzyuenune | Onpenenstor MOHATHSA, HOPMHUPYEMBIE B XOJI€ §22
reTepoTpodbI HOBOTO | M3Y4YECHHUS TEMBI: «aBTOTPOQBI», «reTepoTpOdbI»,
Marepuana | «poToTpodni», «xeMOTpodbI», «canpoPuTh,
«Iapa3HUThD», «T0JI0301HOE MUTaHue». CpaBHUBAIOT
OpPTraHU3MBI IO CIIOCO0Y MOJIyYEHHUs] MTUTATEIbHBIX
BemiecTB. CocraBisaoTr cxemy «Kiaccuduxanms
OpPraHU3MOB I10 CIOCO0Y MUTAHUS» C TPUBEACHUEM
KOHKPETHBIX MPHUMEPOB (CMBICIIOBOE YTCHHE)
26 | CunTte3 6enKoB B Nzyuenune | Onpenenstor MOHATHSA, GOPMHUPYEMBIE B XO/I€ §23,
KIIETKE HOBOTO | M3yYCHHS TEMBI: «T'€H», «KTCHETUYECKHIA KOI», pelieHue
MaTtepuaia | «TPUILIET», «KOJIOH», «TPAHCKPHUIILIHS, 6uomnoru-
«AQHTHKOJIOH», «TPAHCIISIIHS, IIOJTHCOMA. YECKUX
XapakTepusyroT IPOLECChl, CBI3aHHBIC C 3a/a4 Ha
OMOCHHTE30M Oellka B KIETKE. TPUHITAI
OnuckIBalOT MPOLIECCHl TPAHCKPUIILIUU U KOMILJIE-
TPAHCIIALUU PUMEHSS TPUHIHIT MEHTap-
KOMIUIEMEHTAPHOCTH M T€HETHYECKOro Koaa HOCTHU
27| [leneHue KIETKH. Nzyuenne | OnpenenstoT MOHATHS, GOPMHUPYEMBIE B X0O/1€ §24
MuTto3 HOBOTO | U3y4YEHUS TEMbI: KMUTO3», «HHTEep(haza»,
Matepuana | «mpodazayn, «metadaszan, «anadasa», «remodasa,
«PEAYTUTHKAIUSY, «XPOMATUIB», KIIEHTPOMEPAY,
«BEPETEHO JICTICHHSI.
XapakTepusyroT OHOJIOrHYecKOe 3HaYeHHE MUTO3a.
OnuceIBatOT OCHOBHBIE (ha3bl MHTO3A.
YcTaHaBnuBalOT NPUYUHHO-CIICACTBEHHBIE CBSI3U
MEXTy TIPOIOIDKUTEIh-HOCTBIO JCTICHHS KIETKH U
MIPOJOIKUTENB-HOCTHIO OCTAILHOTO MEPHO/A
KU3HEHHOTO [IUKJIA KJIIETKU
28| O000menne u O06006111eH1E Kpatkoe
crCcTeMaTH3anus u coJieprka-
3HaHUH cucreMaTusa HUE IJIaBbI
WS 3HAHU T
30| 3aget Ne2mo Kontponb
TEME 3HaHUHN
«Knetounsrit
YPOBEHB)
T. 3 « Oprann3meHHblil ypoBeHb» ( 14 yacoB)
31| Pa3mHOXeHue N3zyuenne | OnpenenstoT NOHATHS, GOPMHUPYEMBIE B X0O/1€ §25,
OpPTaHU3MOB HOBOTO | M3y4YCHHS TEMBI: «Pa3MHOKEHUE OPTaHU3MOBY, coo0re-
MaTepuana | «Oecroyioe pa3MHOXKEHUEY, «ITOUYKOBAHHUEY, HUS O
«JIeNIEHHUE TeNIay, «CIOPBI», «BETETATUBHOE crocobax
Pa3sMHOXEHHE», «I10JI0OBOE PA3MHOKEHHEY, 6ecroso-
«raMeThI», «repMadpPOIUTHI», KCEMEHHUKNY, ro
«GIMYHUKHY, «CTIEPMATO30UIBI», «IULEKIETKI. pa3MHO-
XapakTepHu3yloT OpraHU3MEHHBIH YPOBEHb KESHUS
OpraHu3aIlK XKUBOTO, MPOLIECCHl OECIOI0r0 U OpraHus-
MOJIOBOTO Pa3MHOKEHHSI, CPAaBHUBAIOT HX. MOB
OnwuchIBatOT CrocoObl BEreTaTUBHOTO
Pa3MHOKEHHUSI pAaCTEHUM.
[IpuBOAAT IPUMEPHI OPraHU3MOB,
Pa3MHOXKAIOIIUXCS IOJIOBBIM U OECTIOJBIM ITyTEM




32 | Pa3zBurtue Nzyuenue OnpenensroT NoHATHS, GOPMHUPYEMBIEC B X0 §26,
MOJIOBBIX KJIETOK. HOBOTO W3YUCHUS TEMBL: «TaMETOTEHE3Y, «I1EPHOJ cocTa-
Meiios. MaTepuaga | pa3MHOXKEHMsD», «IIEPHOJ] pOCTay, «IIEPUOJL BUTh
Omnonorso- co3peBaHuA», «mMeno3 by, «menos 1y, CpaBHU-
peHue «KOHBIOTALUAY, «KKPOCCUHTOBEPY, TEJIbHYIO

«HAIPAaBUTENIbHBIC TEIbIA», KOIUIOAOTBOPEHUEY», | XapakTe-
«3Ur0Ta», «HAPY>KHOE OIIOIOTBOPEHUEY, PHUCTUKY
«BHYTPEHHEE OILIIOZ0TBOPEHHEY, «IBOMHOE MHUTO3a U
OIJIOJIOTBOPEHHE Y HOKPHITOCEMEHHBIX, Mmeiio3a
«QHJIOCTIEPM.

XapakTepu3yroT CTaUH Pa3BUTHS OJOBBIX

KJIETOK U CTaui MEH03a II0 CXEMaM.

CpaBHMBAKOT MUTO3 U MEHO3.

OOBACHAIOT OMOJOTHYECKYIO CYITHOCTh MUTO3a U
OIJIOJOTBOPEHMUS

33 | UnauBuyanpHOE Nzyuenne | OnpenenstoT MOHATHSA, GOPMHUPYEMBIE B XO/1€ §27,
pa3BuTHE HOBOT'O | U3y4YEHMS TEMbI: KOHTOTEHE3», «IMOPHUOHANIBHBIM | BONIPOCHI B
OpraHU3MOB. Marepuala il Iepuo]i OHTOreHe3a (IMOpUOTEHE3)», KOHIIE
buoreneru- HNEPBUYHOE | «IIOCTIMOPUOHAIBHBIN NIEPUOJI OHTOTEHE3a, naparpa-
YEeCKH 3aKOH 3aKperieHHe| «IIPSIMOE Pa3BUTHEY, «HEIPSIMOE pPa3BUTHEY, dba

3HaHUI | «3aKOH 3apOBIIIEBOTO CXOJCTBAY,
«OMOTCHETUYECKUH 3aKOHY, «(PHUIIOTEHE3Y.
XapakTepu3yroT MepHObl OHTOI€HE3a.
OnuceIBarOT 0COOEHHOCTH OHTOT€HE3a Ha IIPHMEpe
Pa3IUYHbIX TPy OpraHu3MoB. OOBSACHIIOT
OMOJIOTMYECKYIO CYITHOCTh OMOTEHETUYECKOTO
3aKOHA. Y CTaHABIMBAIOT IPUYMHHO-CJIE/ICTBEHHbIE
CBSI3U Ha MPUMEPE KUBOTHBIX C TPSIMBIM U
HeNpsIMbIM Pa3BUTHEM

34| O606menue n O60061mmenue | OnpenenstoT NOHATUS, CPOPMUPOBAHHBIE B X0/Ie | 3aAaHUs
cucreMaTtusanus u U3y4YEHUS TEMBI. ctp.118
3HAHUU cucremarusa| OTpabdaTeiBaloT yMeHus POpMyIUpOBaThH

U 3HAHUH | TUIIOTE3bI, KOHCTPYUPOBATh, IPOBOIUTH
HKCIIEPUMEHTBHI, OIICHUBATh MTOJTyYCHHBIC
pe3yabTaTh
35| 3akoHOMEpPHOCTH Nzyuenue | OmnpenenstoT NOHATUSA, GOPMUPYEMBIE B X0J1€ §28,
HacJe1I0BaHMs HOBOTO | M3y4YEHHUS TEMbI: «TUOPUIO0IOTHYECKHI METO, 3aJjauy Ha
NIPU3HAKOB, MaTepuaia | «4MCThIC JIUHUNY, KMOHOTUOPHUIHBIC MOHOTHO-
YCTAHOBJICHHbIE CKPELIMBAHUSAY, «aJUICIbHbIE TeHbI, puIHOE
I'. Mennenem. «TOMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTaHU3MBD»), | CKpEIH-
Monorubpuanoe «JJOMUHAHTHBIE U PELECCUBHBIE TPU3HAKI, BaHUE
CKpelIMBaHue «pACIICTUICHUEY, «3aKOH YHCTOTHI TaMET.
ITp. P Ne 1 XapakTepu3yroT CYIIHOCTb THOPUI0IOTHUECKOTO
«Pemrenue METOJIA.
FeHETUYECKUX OnuchIBatOT ONMBITH, MpoBoANMEBIe I.MeHenem no
3agad Ha MOHOTHOPUIHOMY CKPEIIMBAHUIO.
MOHOTHOPHUIHOE CocTtaBistoT cxembl ckpermnBaHus. OObSICHSIOT
CKpEIIMBAHUE» LUTOJIOTUYECKUE OCHOBBI 3aKOHOMEPHOCTEM
HaclleI0BaHMsI TPU3HAKOB IPU MOHOTHOPHIHOM
CKpEUIMBAaHUY.
Pemrarot 3aaun Ha MOHOTHOPUIHOE CKPEIIUBaHHE
36 | Henomxoe Nzyuenne | OnpenenstoT MOHATHS, GOPMHUPYEMBIEC B X0O/1€ §29,




JOMUHUPOBAHHUE. HOBOTO | U3Yy4YEHUS TEMbI: KHETIOJIHOE JOMUHUPOBAHUE, 3aJlauM Ha
I'enotun u MaTepuana | «reHOTHUID», «(PEHOTHUID», KAHATU3UPYIOIIee HacJe10-
¢benorur. CKpEeIlMBaHUEy». XapaKTEPU3YyIOT CYIIHOCTb BaHUE
Ananusu- aHAJIM3MpYIOLIEro ckpemuBaHus. COCTaBIsAIOT IIpU3Ha-
pyroiiee CXEMBbI CKpeluBanus. Pemaror 3aaun Ha KOB IIpH
CKpEILMBAaHNE HacJIeJOBaHHE ITPU3HAKOB IIPU HEMIOJIHOM HEnoJI-
IIp. P. No 2 JIOMUHUPOBAHUU HOM
"Perrenne JIOMUHH-
TeHETUYECKUX pOBaHUU
3aJa4 Ha

HaCJIeJOBaHHE

MIPU3HAKOB IIPU

HEMOJIHOM

JOMUHHUPOBaHUU"

37 | AurubpugHoe Nzyuenune | Onpenenstor MoHATHSA, HOPMHUPYEMBIE B XO/I€ §30,
CKpEILHMBAHHUE. HOBOTO | M3Yy4YCHHS TEMBI: «IUTHOPUIHOE CKPEIIUBAHHEY, 3aJ1a4M Ha
3aKkoH MaTepuaia | «3aKOH He3aBUCHUMOI0 HACJIEIOBaHUS MPU3HAKOBY, | TUTHOPH]T
HE3aBHCUMOI'0 «ITOUTUOPUIHOE CKPEIIMBAHUEY, «PEIIeTKA HOE
HACJIeTOBaHUS [Tenneray. CKpeIlrBa
IIPU3HAKOB JlaroT XapakTepUCTUKY U OOBSCHSIOT CYILIHOCTb HUe

[Ip. P Ne 3 3aKOHA HE3aBHCHMOTI'O HAClleZOBAHUS MTPU3HAKOB.
"Pemenue CocTaBisIOT CX€Mbl CKpEIIMBAHUSI U PEILIETKU
TeHETUYECKUX [lennera.

3a/1a4 Ha Pemarot 3aaun Ha IUrMOPUAHOE CKPELLIMBAHNE
JTUTHOPUTHOE

CKpeniuBanue"

38 | 'eneTuka nona. Uzyuenue | OmnpeneistoT NOHATUA, GOPMUPYEMBIE B XOJI€ §31,
CueruieHHoe ¢ HOBOTO | U3YyYEHUS TEMBI: «ayTOCOMBI», II0JIOBbIE 3aJlauM Ha
MOJIOM MaTtepuaia | XpOMOCOMBI», KTOMOTaMETHBIN MO, CIIeTLIICH-
HacJleJOBaHHE «TeTepOTraMEeTHBIN MOJ», «CIETJIEHUE TeHa C HOE C
IIp. P. Ne 4. TIOJIOMD. I0JIOM
Pemenue JlaroT XxapakTEepUCTUKY U OOBSCHSIIOT Hacyneno-
TEHETUUYECKUX 3aKOHOMEPHOCTHU HACJE€I0BAHMS MPU3HAKOB, BaHUE
3aJa4 Ha CLIETVIEHHBIX C IOJIOM.

HacJIEJOBaHHE CoCTaBISAIOT CXEMbI CKPELIUBAHMUS.

MIPU3HAKOB VYcTaHaBnuBaOT NPUYMHHO-CIIECTBEHHBIE CBS3U

CUEIJIEHHBIX C Ha NMpUMepe 3aBUCUMOCTH Pa3BUTHUS 110JIa 0COOU OT

moyiom" €€ XpOMOCOMHOT0 Habopa. Pemarot 3a1aun Ha
HacJeA0BaHUE NPU3HAKOB, CHEIJIEHHBIX C MTOJIOM

39| O6o6menue OnpenensiroT MOHATHS, CPOPMUPOBAHHBIC B X0OJI€
3HaHUU W3y4YEHUS TEMBI.

OTtpabaTbIBatOT yMEHUS (OPMYIUPOBATH
TUIIOTE3bl, KOHCTPYUPOBAThH, IPOBOAUTH

9KCIIEPUMEHTHI, OLIEHUBATh IMOJTY4YEHHbIE
pE3yJIbTaTHhI

40 | 3akoHOMEpPHOCTH Nzyuenue | OmnpenenistoT NOHATHSA, GOPMUPYEMBIE B X0J1€ §32
U3MEHUUBOCTH: HOBOTO | U3YYEHHS TEMBI: «M3MEHUHBOCTbY,

MoAUGUKAITMOHH Marepuana | «Moaudukanumy, «MoauGUKaImoOHHas
asi UBMEHYUBOCTD U3MEHYUBOCTBY», KHOPMa PEAKIINH.
Hopwma peakiun XapakTepusyrT 3aKOHOMEPHOCTH
Jlabopamopuasn MOJIU(UKATMTOHHONW U3MEHYMBOCTH OPTraHU3MOB.

paboma Ne3

[IpuBoaT npuMepsl MoIU(UKAITIOHHOM




Briasnenue

W3MEHYUBOCTH U MPOSBICHUI HOPMBI PEAKIIUH.

M3MEHYHUBOCTH YcTaHaBIMBaOT NPUYMHHO-CIIEICTBEHHBIE CBSA3U
OpraHHU3MOB. Ha IpUMepe OPraHU3MOB C IIUPOKON U Y3KOM
HOPMOM peaKIuu.
Brimonustot 1abopatopHyio paboTy 1o
BBISIBJICHUIO H3MEHYMBOCTH Y OPTraHU3MOB
41| 3akonomepHoctu| 1 | M3yueHue OrnpenensroT NoHATHS, GOPMUPYEMBIC B XO/1C §33,
M3MEHYHUBOCTHU: HOBOTO M3YUYCHUS TEMBI: «TCHHbBIC MYTallUN, pedepatbl
MyTallOHHAs Martepuanga | «XpOMOCOMHBIE MYTallUU», «T€HOMHbIE MyTallUNy, | HA TEMY:
M3MEHYHBOCTb «yTpaTay, «IeNeUus», «TyITHKAIHI, «Myra-
«UHBEpCHU», «CUHIPOM JlayHay, «IIOJMUILTOUINS», | LU,
«KOJIXUIMHY, «KMyTareHHbIE BEIIECTBAY. BbI3bIBA-
XapakTepusyroT 3aKOHOMEPHOCTH MYTAllHOHHON | fomIue
M3MEHYHUBOCTH OPTaHU3MOB. 3aboseBaH
[IpuBoAT mpUMepsl MyTaLU Y OpraHU3MOB. us 4yeno-
CpaBHMBAIOT MOIU(PHUKAIIMYA U MYTaLlUH. BEKa»
O6cyxnarT npooIeMbl K3MEHYHBOCTH
OpPTraHU3MOB.
42| OcHOBHBIE 1 Uzyuenue | OmnpenemistoT NOHATUA, GOPMUPYEMBIE B X0OJI€ §34
METOBI HOBOTO | M3yYCHHS TEMBI: «CEIICKLU», «THOPHIU3AIIY,
CEJICKIINH MaTtepuaia | «MacCOBBIi 0TOOPY, «MHAUBUAYAIbHBII OTOODY,
pacteHuii, «YHCTBIC JTMHUNY, «OJIM3KOPOACTBEHHOE
KUBOTHBIX U CKPEILIMBAHUEY, «T€TEPO3HCY, «KMEKBHI0BAs
MHUKPOOPTaHU3MO THOPHUIN3AIHS, «ICKYCCTBEHHBII MyTareHes»,
B «OUOTEXHOIIOTHUSY», KAHTHOUOTHKI.
XapakTepusyloT METO/IbI CEIEKIIMOHHOM paOdOTHI.
CpaBHUBAIOT MAacCCOBBIN U MHIUBUTyaIbHBIN
oToop.
I'oToBAT cOOOLIEHHS K YPOKY-CEMUHAPY
«Cenexnus Ha CITy>k0e 4eJIOBEeKaY
43| O6o0mieHue u 1 | OG6o6wmenue| BoicTynatoT ¢ cooOLIeHUsAME, 00CYKIAI0T Kparkoe
cHCTeMaTH3alus u COOOMICHHUS C OTHOKITACCHUKAMH U YIUTEIEM coziepkaH
3HaHUH cucreMaTusa Ue TTIaBbI
10 TEME HS 3HAHU T
«Cenexuusi»
44| 3auet Ne3 o 1 Kontpouns
TEME 3HaHUHN
«Oprann3mMeHHBI
11 ypoBeHbNe
T. 4 «IlonmyasiiMOHHO-BHAOBOM YPOBEHb» (8 4acoB)
45| Ilonynsunonno- | 1 N3zyuenne | OnpenenstoT MOHATHS, GOPMHUPYEMBIE B X0O/1€ §35,
BHUJIOBOU HOBOTI'O W3YYEHUS TEMBI: «BUI», «MOP(HOIOTHISCKUN 3a7aHue
YpPOBEHb: 00111as MaTepuaia | KpUTepuid Buaa», «(pu3noI0OruuecKuii Kputepui ctp.163
XapaKTepUCTHKA BUJIA», «KTEHETHYECKUI KPUTEPUI BHIIA,
Jlabopamopnas «OKOJIOTUYECKUN KPUTEPUN BUAAN,
paboma Nod «reorpa@uyuecKkuii KpUTEepUil BUJa»,
«UCTOPUYECKUHN KPUTEPUH BUAA», «apeai,
N3yuenue «OMYJIALUS, «CBOMCTBA MOMYJISALINI,
MOP(OJIOTHIECKO «OUOTUYECKHE COOOIIECTBAY.
r0 KpUTEpHs JlaroT XapaKTepUCTHKY KPUTEPHEB BUA,
BUIA. MOMYJISUOHHON CTPYKTYphI BUJa. ONUCHIBAIOT

cBoiicTBa nonymsiuil. OOBSCHSIOT POJIb




PENpPOAYKTUBHON U30JIALIUU B OAEPKAHUU
LIETIOCTHOCTH BH/IA.

Brinonusitot 1abopaTtopHyo paboTy 10 U3y4EHUIO
MOP(}OITOTHYECKOro KpUTepus BUIA.

46

OKOJIOTHYECKHE
(bakTopsl U
YCJIOBHS CPEJIBI.

N3yuenue
HOBOT'O
Marepuana

OnpenenstoT noHATHs, GOPMUpPYEMbIE B X0OJ1€
U3Y4YCHUS TEMbI: «a0MOTUYECKHE IKOJIOTUICCKUE
(bakTopbI», KOMOTUYECKHE IKOJIOTHICCKHIE
(aKTOphI», «AHTPOIIOTCHHBIE KOJIOTHUECKHE
(baKkTOpBI», «IKOJOTUUECKHE YCIOBHS»,
«BTOPHYHBIC KIIMMaTHYeCKHEe PakTopb». JlatoT
XapaKTEPUCTHKY OCHOBHBIX SKOJIOTUYECKHX
(aKTOPOB U YCIOBUI CPEIIBL.

VCcTaHaBIUBAIOT IPUYNHHO-CIICICTBEHHBIC CBSI3H
Ha IpUMCPE BIUAHUA SKOJOTUYCCKUX YCJ'IOBI/II\/'I Ha
opranu3mbl. CMBICJIOBOE YTCHHE

§36
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IIpoucxoxneHue
BUIOB. PazButne
JBOJIIOIMOHHBIX
MpeCTaBICHUI

N3yuenue
HOBOT'O
MaTrepuaia

OnpenensroT moHATHs, POPMUPYEMBIC B XOJIE
W3Yy4YEHUS TEMBI: «3BOJIIOLUAY, «Teopus [lapBuHay,
«JIBUKYIIUE CUJIIbI DBOJIIOLIMNY, KA3MEHYHUBOCTBY,
«0opb0a 3a CyIIeCTBOBAHHEY, «ECTECTBEHHBIN
0TOOP», KCHHTETUYECKAsI TCOPHS IBOJIOIIUI.
JlaroT XapakTEepUCTUKY U CPABHUBAIOT
3BOIIOLMOHHBIE npeacrasinenus JK.b.Jlamapka u
OCHOBHBbIE NTOJ10)KeHud yuenus Y.JlapBuHa.
OOBACHSAIOT 3aKOHOMEPHOCTH 3BOJIFOLMOHHBIX
npoueccos ¢ nosuuuit yuenus Y./lapsuna. I'oTossr
cooOmieHus win npeseHrauu o Y.J[apsune B Tom
YHUCJIE C UCTIOIb30BAHMEM KOMIIBIOTEPHBIX
TEXHOJIOTHIA.

PaGorator ¢ lHTepHETOM KaK C HICTOYHUKOM
nHpopManuu

§37,
coo011e-
HUSA O

Y. lapBuH
eu
K.b.Jlama
pKe

48

[Homynsauus kax
3JIEMEHTapHas
eIMHHUIIA
SBOJIOIHUU

N3yuenue
HOBOT'O
Marepuaia

OnpenenstoT NoHATUS, GOPMUPYEMBIE B XOJIE
W3Y4YEHUS TEMBI: «IIOMYJISIITUOHHAS TeHETUKA,
«TeHOPOH.

HazpiBatoT mpu4rHbBI K3MEHYMBOCTH TeHO(DOH/IA.
[IpuBOasAT IpUMEPHI, JOKA3bIBAIOIINE
MPUCIIOCOOUTEIBHBIN (aIalITUBHBIN) XapaK-Tep
W3MEHEeHU TeHO(OoH .

OO6cyxaroT MpoodIEeMbl ABMKYITUX CHII SBOTIOINAN
C TIO3HIIMI COBPEMEHHOM OMOIIOTHH.

CMBICIIOBOE UTEHHE.

§38
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Bboprba 3a
CYILIECTBOBAHUE
U €CTECTBECHHBIN

oTbop

N3yuenue
HOBOT'O
Marepuana u
IIEPBUYHOE
3aKpEIUICHUE
3HaHUHN

OmnpenenstoT moHATUS, POPMHUpPYEMBIE B XOIE
M3Y4YEeHUsI TEMBI: «BHYTPUBHI0Basi O0pb0a 3a
CYILIECTBOBAHHEY, «MEKBHUI0Bas O0prOa 3a
CYIIIECTBOBaHMUEY, «OOpHOa 3a CYIIECTBOBAHUE C
HEOJIaronpUATHBIMU YCIOBHSIMH CPEIBI»,
«CTaOUITU3HPYIONTUH €CTECTBEHHBINH 0TOODPY,
«IBUXKYIIUN €CTECTBEHHBIH OTOODY.
XapaxkTepusyroT (GopMbl 60pbOBI 32
CYIIECTBOBaHHE U €CTECTBEHHOT'O 0TOOpA.
[IpuBOSAT IPUMEPHI UX MPOSIBIICHUS B IPUPO/IE.
Pa3pabaTpiBatoT SKCIIEPUMEHTHI 110 U3YUEHHUIO

JeiicTBHI 0TOOpa, KOTOpPBIE CTAHYT OCHOBOM

§39




Oymymiero y4eOHO-UCCIIeI0BaTeILCKOTO MTPOCKTa.
CMBICTIOBOE YTEHUE

50 | BunoobpazoBanu Nzyuenune | Onpenenstor MOHATHSA, (HOpMUPYEMBIE B X0OJ1€ §40,
e HOBOTO | U3YUCHUS TEMbI: «MHUKPOIBOIIOIHS, «A3OJISIHY, | 3aJaHUe
Marepuaia | «penpoayKTUBHAS U30JIALUSY, ctp.191
«BHJI000PA30BAHKEY, «TeOrpadhuuecKoe
BUJI000pa30BaHUEy». XapPaKTEPU3YIOT MEXaHU3MBI
reorpaduuecKkoro BUI000pa3oBaHus C
HCIOJIb30BaHUEM PUCYHKA yueOHHKa. CMBICIOBOE
YTEHHE C TIOCTICAYIONINM BBIIBUKCHHIE TUTIOTE3 O
JIPYTUX BO3MOKHBIX MEXaHU3Max
BHJI000pa30BaHUS
51 | MakposBomronus Nzyuenune | Onpenenstor moHATHSA, HOPMHUPYEMBIE B XOJI€ §41
HOBOTO | M3YUCHUS TEMBI: «MAKPOIBOIIOIIHSI,
MaTepuaia U| «HarpaBiICHUs 3BOJIIOLUNY, «OUOTOTUYECKUI
MEPBUYHOE | MPOTPECCy», «OMOIOTHUSCKHIA perpeccy,
3aKperieHne| «apoMopdo3y, «uanoaganTaIus, «IereHepaius».
3HaHUM | XapakTepusyroT IJIaBHbBIE HAIIPABJICHUS 3BOJIIOLUH.
CpaBHUBAIOT MUKPO- U MaKPOIBOJIIOIIHIO.
OO6cyxaroT nmpoodIeMbl MAaKPOIBOJIIOITUHU C
OJTHOKJIACCHUKAMH U YUUTEIIEM.
PaboTaroT ¢ JONOTHUTETEHBIMA
MH(OPMALIMOHHBIMUA UCTOYHUKAMHU C LIETIBIO
MTOJATOTOBKH COOOIICHUS WJIH MYJIBTUMETUA
Mpe3eHTaluu 0 GakTax, JOKa3bIBAIOIINX
IBOJIIOLIUIO
52| O6001menne u O606mmenue | BeicTymnaiot ¢ cooOeHs MU, 00CYKIat0T Kpatkoe
CUCTEMAaTU3aLUs u COOOIIEHUS C OJHOKIIACCHUKAMHU U YIUTEIISIMU coJiepKaH
3HAHUU cUCTeMaTu3a Ue TJIaBbI
WS 3HAHU U
T. 4 «IxocucreMHblil ypoBeHb» (5 4acoB)
53| CooGmectBo, Nzyuenue | OmnpenenstoT NOHATUSA, GOPMUPYEMBIE B X0J1€ §42,
IKOCHUCTEMA, HOBOTO | U3y4YEHUS TeMbI: «OMOTHUYECKOE COOOIIECTBOY, 3a/laHue
OMoreoIeHo3 Marepuana | «OHOIEHO3», «IKOCUCTEMAY, «OUOTEOIICHO3Y. ctp.203
OnuchIBalOT U CPABHUBAIOT IKOCUCTEMBI
Pa3IU4YHOIO YPOBHSL.
[IpuBOIAT IPUMEPHI FKOCHCTEM PA3HOTO YPOBHSI.
XapakTepu3yroT akBapuyM KaK UCKYCCTBCHHYIO
IKOCUCTEMY
54| CocraB u Nzyuenue | OmnpenenstoT NOHATUSA, GOPMUPYEMBIE B X0OJ1€ §43
CTPYKTypa HOBOTO | M3YyUEHUS TEMBI: «BHJIOBOE pa3HOOOpa3ue,
coo01ecTBa MaTepuaia | «BHI0BOM COCTaB, «aBTOTPO(DBI»,
«reTePOTPOdBI», KIPOAYIEHTHD», KKOHCYMEHTHI,
«PEAYLEHTBI», «IPYCHOCTbY, «PEJIKHE BUJIbI»,
«BHJIBI-cpe1000pa3oBaTeNiny. XapakTepU3yroT
MOP(}OITOTHIECKYIO U TIPOCTPAHCTBEHHYIO
CTPYKTYpY COOOIIECTB. AHATU3UPYIOT CTPYKTYPY
OMOTHYECKUX COOOIIECTB MO CXEME
55| MexBuaoBBIC Wzyuenne | OmnpenemnstoT NOHATUSA, HOPMUPYEMBIE B X0/1€ §44,
OTHOIIICHHUS HOBOTO | U3YyYEHUS TEMbI: «HEUTPAIU3M», «AMEHCAIU3M», | pelieHue
OpPraHHU3MOB B MaTepuaa | «KOMMEHCAITU3MY, «CUMOHO3Y, HKOJIOTHYE




JKOCHCTEME MEPBUYHOE | «IIPOTOKOOMEPALIU», «KMYTYaIU3M», CKUX
3aKperieHHe| «KOHKYPEHIIU», «XUIIIHUYECTBOY, «I1apasuTH3M». | 3a/1a4
3HaHui | PemaroT sxonmornyeckue 3a1ayu Ha IPUMEHEHHE
HKOJIOTUYECKUX 3aKOHOMEPHOCTEH.
[IpuBOIAT IPUMEPHI MOJIOKUTEIBHBIX U
OTPHIIATENIbHBIX B3aUMOOTHOIICHUI OPTaHU3MOB B
TOMYJISIIUSX

56 | IToroku 1 Nzydenne | Omnpenenstor NOHATUS, GOPMUPYEMBIEC B X0J1€ §45,
BEIIECTBA U HOBOTO | U3YyUYEHUS TEMbI: «IIHpaAMUa YUCICHHOCTH U 3a/laHus
SHEpPruu B MaTepuaiga | Guomacce. cTp.216
JKOCHCTEME JlaroT XapakTepUCTUKY POJIU aBTOTPOPHBIX U

reTepOTPOPHBIX OPTraHU3MOB B SKOCHCTEME.
PemaroT sxonornyeckue 3a1a4u Ha IPUMEHEHHE
HKOJIOTHYECKUX 3aKOHOMEPHOCTEH.

57 | CamopasButue 1 Nzyuenune | Onpenenstor moHATHSA, GOPMHUPYEMBIE B XOJI€ §46
9KOCHUCTEMBI. HOBOTO | U3yYCHHS TEMBI: «PABHOBECHEY, «IIEPBUYHAS
DKojorudeckast MaTtepuana | CyKIeCCHs», «BTOPUYHAS CYKIIECCUS.

CYKLIECCHSI XapakTepu3yIoT MPOLECCHl CAMOPA3BUTHUS
9KOCUCTEMBI.
CpaBHHMBAIOT IEPBUYHYIO 1 BTOPUIHYIO
CYKIIECCHHU.
PazpabaThIBalOT MIIaH YPOKa-d9KCKYPCHUHU

T. 6 «buocdepnblit ypoBeHbY (

58 | buocdepa. 1 Nzyuenne | OnpenenstoT moHATHS «Onochepar, «BogHas §47
CpenooOpa3zyroil HOBOTO | Cpefiay, «Ha3eMHO-BO3AYIIHAsS Cpeay, «IIOUBay,
ast IesITeNIbHOCTh MaTepHuaia | «OpraHu3MbI Kak cpesia OOMTaHUs»,

OpraHHU3MOB «MEXaHM4eCcKoe BO3ICHCTBHEY,
«(hU3UKO-XUMHUYECKOE BO3/ICHCTBUEY,
«TepeMeIleHUe BEIIECTBAY, «TYMYCH,
«unpTpanus».
XapakTepusyroT Ouochepy kKak riodaibHyO
HKOCHCTEMY.
[IpuBoAST IpUMeEpPBI BO3EHCTBUS )KUBBIX
OpPraHU3MOB Ha Pa3IIMYHBIC CPEbI )KU3HU

59 | Kpyrosopot 1 Nzyuenne | OnpenenstoT MOHATHS «OMOT€OXUMUYECKUNA §48
BEILIECTB B HOBOTO | IIUKJ», «OMOTeHHbIE (TUTATEIbHBIE)
6uocdepe MaTepuaa | BEIIeCTBa», «MUKPOTPO(HBIE BELIECTBAY,

«MaKpOTPO(HBIE BEIIECTBAY, KMHUKPOIIIEMEHTHI.
XapakTepu3yloT OCHOBHbIE OMOr€0XUMHUYECKHE
IUKJIB Ha 3eMIIe, UCTIONb3YS HIUTFOCTPAIAN
yueOHUKa.

Y cTaHaBIMBAaOT MPUYHMHHO-CIIEICTBEHHBIE CBS3U
MeXy 6romaccoil (IpoAyKTUBHOCTBIO) BUJIA U €T0
3HaYCHUEM B MOJIEPKAHUN (HYHKIIMOHUPOBAHUS
cooOrniecTna.

60 | DBosroTIHS 1 N3ydenne | OnpenenstoT NOHATUSA «KUBOE BEIIECTBOY, §49
o6uochepsl HOBOTO | «OMOTE€HHOE BEIIECTBOY, «OMOKOCHOE BEIIECTBOY,
Jlabopamopnuie MaTepualia | «KKOCHOE BEIIECTBOY, «IKOJIOTHUIESCKHIA KPHU3UCH.

No5 XapakTepu3yroT IPOLECCH PAHHETO 3Tarna
Nzyuenue IBOTIONAN OMOChEPHI.

MAJIEOHTOJIOTYE CpaBHMBaIOT 0COOEHHOCTH KPYroBOpOTa yriiepoja
CKHX Ha pa3HbIX dTaIax dBOJIIONNU Onochepsl 3emin.




J0Ka3aTcJIbCTB
9BOJJIOINH

OOBACHAIOT BO3MOKHBIE IPUYHUHBI IKOJIOTUYECKUX
KpHU3HCOB.

VYcTaHaBiIMBaOT NPUYMHHO-CIIEICTBEHHBIX CBSI3U
MEXy 1€ATEIbHOCTBIO YEJIOBEKA U
9KOJIOTUYECKUMU KPU3HCAMH.

61

T'umoressl
BO3HUKHOBEHUS
JKU3HU

N3yuenue
HOBOT'O
Marepuaia

OHpGI[GJISIIOT IMOHATHA «KKPCALIUOHU3M),
«CaMOIIPOU3BOJIBHOC 3apOXKIACHUC), «KTHIIOTE3a
CTallUOHAPHOTO COCTOSAHHUA», «TUIIOTC3a
IMaHCIICpMU N, KTUIIOTE3a OMOXHMHUYECKOU
OBOJJOLHUN). XapaKTepmyIOT OCHOBHBIC THIIOTC3bI
BO3HHUKHOBEHHS KM3HU Ha 3eMIIC. O6CY)KI[aIOT
BOIIPOC BOSHUKHOBCHUA )KU3HU C
OJJTHOKJIACCHUKAMU U YUHUTCJICM.

§50
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PazButne
MIpe/ICTaBICHU O
MIPOUCXOXKICHUN
KU3HU.
CoBpemMeHHOE
COCTOSTHUE
IPOOIIEMBI

N3yuenue
HOBOT'O
Marepuaia u
MIePBUYHOE
3aKpeIUICHUE
3HAHHUH

OnpenensitoT NOHATUS «KOaLEepBaThl»,
«IIPOOUOHTBIY, «TUNOTE3a CUMOMOTUYECKOTO
IIPOUCXOXKACHUSI SYKaPUOTUUYECKUX KIETOK,
«TUTNOTE3a MPOUCXOKICHUS SYKAPUOTHUECKHUX
KJIETOK M UX OPTaHOM/I0B IIyTE€M BIISTUYMBAHUS
KJIETOYHOW MEMOPAaHBI», «IIPOTEHOTY,
«@y0aKkTepum», «apxedakrepun». XapakTepusyoT
OCHOBHBI€ dTalbl BO3HUKHOBEHUS U Pa3BUTH
KHU3HU Ha 3emuie.

OnuckIBaOT MOJIOKEHHS] OCHOBHBIX THIIOTE3
BO3HUKHOBEHHUS KU3HU.

Cpauustot runote3bl A.M.Onapuna u JJx.
Xonpeiina.

OO6cyxnatoT mpoOIeMbl BOSHUKHOBEHHS U
pa3BUTHS KU3HU C OJHOKIACCHUKAMU U YUUTEIEM

§51
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PazButune xu3nmn
Ha 3emie. Dpbl
JIPEBHEUIIEN U
JPEBHEM )KU3HU

N3yuenue
HOBOT'O
Marepuaia

OnpenenstoT NOHATHUS «3pay, «IIEPUOI», «I0Xay,
«KaTapxen», «apxeuy, «IpoTepo30i», «IIaIe030i»,
«ME303011», «KKaHHO30M», «I1aJICOHTOJIOTHS,
«KEeMOpHIT», «OPIOBUKY, «CHILYP», «IEBOH,
«KapOOH, «IIEPMbY, «TPUIOOUTHI»,
«PUHUOPUTBI», KKUCTETIEPBIE PHIOBI»,
«creronedans», «<MXTHOCTETW,

«Teparncup. XapakTepu3yrT pa3BUTHE KU3HU
Ha 3eMJI€ B 3pbI APEBHENUIIEH U JPEBHEN KU3HU.
[IpuBOAT IPUMEPHI OPraHU3MOB, HACEIISABILINX
3eMJII0 B OBl IPEBHENIIEN U APEBHEN XKU3HU.

VY cTaHaBIMBaKOT NPUYMHHO-CIIEACTBEHHBIE CBS3H
MEX]y YCIOBUSMU Cpe/ibl OOUTAaHUS U
SBOJIIOLIMOHHBIMH MPOLECCAMHU Y PA3JIMYHBIX TPYIII
oprau3MoB. CMBICIIOBOE UTEHHUE C MOCIEAYIOIIUM
3aroJTHEeHUEM TaOJIUIbI

§52,
odop-
MJICHHE
JICHTBI
BpPEMEHH

64

PazButue xu3znu
B M€3030€ U
KalHO30€

N3yuenue
HOBOT'O
Marepuaia u
IIEPBUYHOTO
3aKpEIUICHUS
3HaHUHN

OrnpeaenaroT HOHIATHUS KTPUACY, KHOPA», «KMET»,
«TMHO3aBPBI», «CyMYaThle MIICKOMUTAIOIINE,
«IUTaLlEHTApHbIE MIIEKOTTUTAIOUIUEY, «I1AJIEOTEH,
«HEOTEH», «AHTPOIIOTEH.

XapakTepu3yloT OCHOBHBIE IEPHO/JIbI Pa3BUTHUSA
’KM3HH Ha 3eMJile B ME3030€ U KalHO30€.
[IpuBOAST IpUMEPHI OPraHU3MOB, HACETSBILINUX
3eMitio B KaliHO30€ U ME3030¢€.

§53,
IPOIOIT-
JKEHUE
odop-
MJICHHUS
JICHTBI
BpEMEHH




VY cTaHaBnuBaOT MPUYUMHHO-CIIEICTBEHHBIE CBSA3H
MEXY YCIOBHUSIMH CPEIbl OOUTAHHUS U
SBOJIIOLIMOHHBIMU MTPOLIECCAMH Y PA3IUYHBIX TPYIII
opranu3mMoB. CMBICIIOBOE UTEHHUE C MTOCIEAYIOIUM
3aroJTHEHUEM TaOIHUIbL.

PazpabaThiBatoT mi1aHaypOKa-3KCKypCHH B
KpaeBeIUECKU My3€eH.

65| AHTpOnoreHHoe N3yuenue | OnpeneistoT NOHATUS «AHTPOIIOI€HHOE §54.
BO3/ICHCTBHUE Ha HOBOTO | Bo3zeHcTBHE Ha Ouochepy», «Hoochepay,
o6uochepy MaTepuaia | «IpUpPOJHBIE PECYPCHI».
XapakTepu3yroT YeloBeKa Kak OMOCOLUaIbHOE
CYIIECTBO.
OnuchIBatOT SKOJIOTHYECKYIO CUTYALUIO B T.
VbSHOBCKE U YIIbSIHOBCKON O0JIACTH.
VY cTaHaBiIMBaOT NPUYMHHO-CIIEICTBEHHBIE CBA3U
MEXy ACATEIbHOCTBIO YeIOBEeKa U
9KOJIOTHYECKUMU KPU3UCAMU
66 | OcHOBBI KOMOMHUPOB| OMpenenstoT NOHATHS «PalliOHATBHOE §55,
panroHaIBLHOTO aHHBI | IPUPOAONOIB30BAHUEY, «OOIIECTBO OJHOPA30BOIO | 3adaHUs
MPUPOIONOJIb30B notpebaeHus». XapakTepU3yrOT COBPEMEHHOE ctp. 271
aHMs YeJI0OBEYECTBO KaK «OOIIECTBO OIHOPA30BOI0
MOTPEOICHUS.
OO6cyxaat0T OCHOBHBIE PUHIIUITBI PALIMOHATIBHOTO
WCTIOJIH30BAHNUS IPUPOIHBIX PECYPCOB
67| Ob6ob1eHue u
crCcTeMaTH3anus
3HaHUI
68 | Utorosas
KOHTPOJIbHAS
paborta

MarepuajbHO-TeXHHYECKOE ofecmedyeHme.

HarypasnbHble 00beKThI, MPUOOPHI U 1a00paTopHOE 000PYIOBAaHUE, CPEJCTBA HA ITEYaTHOM
OCHOBE, MYJISDKU ¥ MOJIENH, SKPAHHO-3BYKOBBIE CPE/ICTBA O0YUEHHUs, TEXHUUECKHE CPEJICTBA
o0yuyeHHs (KOMITbIOTEp), yueOHO- METOIMYECKas JIUTepaTypa Ul yUuTelNs U JUIs yJaluxcs

Y4uebHo-MeTOAMYECKOE 00ecTeyeHue
1. Kamenckuii A. A. Kpuxcynos E. A., Ilaceunux B. B., Illeeyoe I'. I'. Buonozus. Beedenue 6 06uyio
ouonoeuro. 9 knacc. Yuebnux / M.: [Jpoga, ¢ 2012
2. Kamenckuii A. A. Kpuxcynos E. A., Ilaceunux B. B., [llgeyog I'. I". Buonoeus.
Beeoenue 6 0owyio buonoeuro. 9 knacc. Pabouas mempaow / M.: /lpogha, ¢ 2012
3. Kamencxkuii A. A. Kpuxcynos E. A., [laceunux B. B., lllseyog I'. I'. Buonozus.
Beeoenue 6 oowyro buonoeuro. 9 knacc. Memoouueckoe nocooue / M.: Jlpogpa, ¢ 2012




HToroBas koHTposIbHAsA paboTa
Yacts 1

HayKa, n3ydaroniasa MCKOIMaCMbIC OCTATKH BBIMCPIINX OPraHN3MOB

1) cucremaruka 3) reHeTuka
2) SMOpHOJIOTHS 4) masIeOHTOJIOTHsI

2 | Kakasg wu3 mnocienoBareibHOCTEN MOHSATUNA OTPAKAET OCHOBHBIC
YPOBHM OpraHU3alUU Opranusma’?

1) opran—TKaHH—OPraHU3M—KIIETKH—MOJICKYJIbI—CUCTEMbI OPI'aHOB

2) MOJIEKYJIbI-TKaHU—KJIETKH—OPraHbl—CHCTEMBI OPIraHOB—OPTraHH3M

3) MOJIEKYJIbI—KIIETKH—TKaHU—OPTaHbl—CUCTEMbI OPraHOB—OPTraHU3M

4) cucreMa OpraHOB—OpraHbl—TKaHH—KJIETKa—MOJICKYJIbl—OpTraHu3M—KJICTKH

3 | Kakyro ¢pynkuunio 6emKky He BBIONHSIOT B KIETKE?

1) ctpouTenbHy0 3) KaTalUTUYECKYIO
2) TEeIIOM30JIALIHOHHYIO 4) perynsTopHyo

4 | I'me paciojiaracTtcsa HaCJ'ICI[CTBCHHHﬁ MaTrepual 'y BI/Ip}ICOB?

1) B nuTomIazme 3) B szpe
2) B ceuaibHON 000JI0UKe 4) B kJ1€eTOYHOU 000J10UKE

5 YeM oTanyaercs KJICTKA, IIOKAa3aHHass Ha PHCYHKE, OT KIICTOK FpI/I6OB, paCTCHI/Iﬁ u

JKUBOTHBIX?
1) HanmMYueM KIETOYHON CTEHKHU 3) HaJIMYMEM LIUTOTLIIA3MbI
2) oTcyTCcTBHEM prOOCOM 4) orcyrcTBUEM O(OPMIIEHHOTO sIpa

6 | Kakoit opraHomn kieTkum oOecrmeurMBaeT  pacmaj — CIOXKHBIX
OpraHUYECKUX BEIIECTB?

1) nu3ocoma 2) BaKyoJIlb 3) MUTOXOHIpHUS 4) OIIC

7 | llpu nonHOM OKMCIIeHUH | MOJIEKYJIbI TITFOKO3BI 00pa3yercs

1) 2 monekynsl ATO 3) 38 monekyn ATD
2) 36 mosiekynn ATD 4) 42 monexkynsl ATD

8 | Kakas monexyna ciy>xut Mmatpunen 1iia cuareza uPHK?

1) THK 2) AT® 3) TPHK 4) HAJI®2H

9 | Crmopamu MOKET pa3MHOXKaTbCS

1) Mox charaym 3) cocHa cubupckas
2) undysopus-Tydenbka 4) 3asu-6ensik

10 HpI/I CKpCHIMBaHNN ABYX TOMO3HUI'OTHBIX OpTraHnu3MoOB,




pa3MUyalOIUXCsl 10 OAHOW Tape MpPU3HAKOB, HOBOE IIOKOJICHHE
rHOPUIIOB OKaKETCsl €MHOOOPA3HbIM U OyJeT MOX0Ke Ha OJTHOTO U3
poauTeneii. DTO MONOKEHHE WIUTIOCTPUPYET CICIYIOUMNA 3aKOH
TCHETHKU:

1) 3aKoH pacuiernieHus

2) 3aKOH CLEIUICHHOTO HACJIEOBAaHUS
3) npaBUJI0O TOMUHUPOBAHUS

4) 3aKOH HE3aBUCHMOTO HACJIEJOBAHUS

11 | lHoTeps HeOoabIION YacTu 21-i1 XpOMOCOMBI y U€IOBEKA BbI3bIBAET

1) monudukamnmo 3) TeHHYIO MYTAalHIO
2) XpOMOCOMHYIO MYTaI[HIO 4) reHOMHYIO MYTaIUIO

12 | Hauano GonpInHCTBA LIETIEH TUTAHUS COCTABIISIIOT:

1) mpou3BOUTENN OPraHUYECKOTO BEIIECTBA

2) moTpeOHTENIM OPraHuIecKoro BemecTsa | mopsiaka

3) moTpebutenu opranuveckoro Bemiectsa Il mopsaka

4) pa3pyIlIUTEeId OPraHUIECKOro BEIIECTBA 10 HEOPTaHUYECKUX BEIECTB

13 | Mouekyna PHK otimuaercs ot IHK tem, uro

1) Tlpencrasiser coOoii ABOMHYIO CIIHPAIb

2) COCTOUT M3 OJIHOM IIEMOYKH MOHOMEPOB

3) B cocraB HyKJI€OTHIOB BXOIAT a30TUCTBIC ocHOBaHus A1,V
4) B cocraB HYKJICOTHAOB BXOAAT a30THCThie ocHoBaHus A,I',I[, T
5) B cocraB HyK/1€0THIa BXOJUT OCTATOK OpTO(HOoChHOpHON KHCIOTHI
6) B cocraB HyK/I€OTH/Ia BXOAUT prb03a

14 | YCTaHOBUTE COOTBETCTBHE MEXAY XapaKTEPUCTUKOW oOOMeHa

BEILECTB B KJIIETKE U €r0 BUJIOM.
XAPAKTEPUCTHKA BU/1 OBMEHA BEHIECTB

A) OKuCIIeHHEe OPTaHMYECKUX BEIIECTB 1) sHepreTuueckuit
b) O6pa3oBanue moMMepoB U3 MOHOMEPOB 2) MIaCTUYECKUMA
B) Pacmiennenne AT®

I') 3amac sHepruu B KJIETKE

1) Penmukanums JJTHK

E) Cunre3 nPHK na JIHK

15 | YcraHoBUTE  MpaBUIIBHYIO  IOCIENOBATEIBHOCTH  IPOLIECCOB,

BBI3BIBAOIIINX CMCHY 5KOCHUCTEM

1) 3acenenue TeppUTOPUN MXaMU U KYCTUCTHIMH JTUIIAHHUKAMH
2) [losiBNneHrEe KyCTapHUKOB U TOJYKYCTapHUKOB

3) ®opmupoBaHUE TPABSIHOTO COOOIIECTBA

4) TlosiBneHe HAKUITHBIX JIMIITARHUKOB Ha CKaax

5) ®opmupoBaHUE IECHOTO COOOIIEeCTBA

Yactnb 2

16 | Haiinute ommOku B MpPUBEAEHHOM TEKCTE, HCIPABbTE UX, YKAKUTE




HOMEpa NPEIUIOKCHUH, B KOTOPBIX OHHU CJHEJaHBl, 3alUIIATE STH
npeuIoKeHus 0e3 omnooK.

1. Bce xuBble OpraHM3Mbl— >XHBOTHBIC, PACTEHHs, TPUOBI, OaKTEpUH, BHPYCHI—COCTOAT U3
KJIETOK.

2. JIroOble KIETKH UMEIOT MJIa3MaTUYecKylo MeMOpaHy.
3. CHapyxu OT MeMOpaHBbl y KJIETOK KHBBIX OPIaHU3MOB UMEETCS JKECTKAasl KJIIETOUHAsl CTEHKA.
4. Bo Bcex KJIEeTKax UMEETCs Spo.

5. B KJIeTOYHOM #AJIpe HaXOJUTCA FTeHETUYECKUI MaTepual kieTku—mMoiekyisl JJTHK.

17 HazoBute SapOI[BII_HCBHﬁ JINUCTOK IIO3BOHOYHOI'O JKHNBOTHOIO,

0003HAUYCHHBIM Ha PHUCYHKE BOIPOCUTEIBHBIM 3HaKOM. Kakue THIIbI
TKaHEH ¥ CUCTEMBI OPTaHOB (DOPMUPYIOTCS U3 HEr0?
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