


PABOYAA TMPOIMPAMMA - 11 knacc
Ha 2017/2018 y4ebHbIn roa.

KonunyecTBo 4acoB: Bcero — 68, B Hegento 2 yaca.
O6yyeHne no 6uonormum B 11 knacce Begetcst NoO y4ebHUKY: «buonorus. MNMpoduneHbI ypoBeHb 11 knacc» buonorusa. YuebHuk ansa yyaiumxca obuieobpasoBarenb-
HbIX yupexaeHuii. MiagaHue BTopoe, nepepabotaHHoe. Mockea. U3patensckuin ueHTp «BeHTaHa-Mpad» 2013. AsTopsl: N.H.MoHomapeBa, O.A.KopHunosa, J1.B.CumoHoBa.

Pabouas nporpamma coctaBneHa Ha ocHose: defepanbHOr0 KOMMOHeHTa obpas3oBaTenbHOro CTaHdapTa OCHOBHOIO MonHoro obulero obpasoBaHWs no Guomnornv u
MprMepHON nporpamMmmbl OCHOBHOIO MOSIHOrO obLero obpasoBaHus no Guonorumn (Odpodpa, 2010r), Takke «[lMpupomoBeneHne. buonorua. Jkonorus (nog pea. W.H.
MoHomapesoi — M.: BeHTaHa-'pad, 2010). Nporpamma paspaboTaHa B MOSTHOM COOTBETCTBUM C 006A3aTENbHBIM MUHUMYMOM COAEPXKaHUSA cpegHero (NosiHoro) obpasoBaHus
no Guonoruw.

Mporpamma anst 11 knaccoB nNpeacTaBnseT cogepkaHue kypca «O6was buonornsa» kak marepuanbl 6oree BbICOKOrO YpOBHSA 00yyeHusi, Yyero TpebyeT obsizaTenbHbI
MUHUMYM coaepxaHust cpegHero (nonHoro) obpasoBaHus, U ¢ yyeTom auddpepeHumnaumm cogepxkaHus Guonornyeckoro obpasosaHud. PackpbiTve yyebHoro matepmana B
kKypce «O6wasa Buonorna» NpoBoAMTCA MO pasgenam U TemMam, XapakTepusylowum OCOBEHHOCTM CBOMCTB XMBOW MPUMPOAbl Ha PasHbIX YPOBHAX OpraHuM3auun XU3HW.
Mporpamma no 6uonorum NOCTpoeHa Ha rymaHuame; GUOLIEHTPM3ME U NOMUUEHTPU3ME B PacKpbiTUM CBOWCTB XXMBOW NpUpodbl U ee 3aKOHOMEPHOCTEN, MHOIOMEPHOCTM
pa3Hoobpasnsa ypoBHEW OpraHu3auun XnsHu; UICTOpU3me ABMEHNA B NpMpoae U OTKPbITUIA B Bronormyeckon obrnactu s3HaHun.

B pe3ynbraTte 00y4YeHUs yyawmecs AOMKHbI:
- yMeTb Ha3biBaTb (MPUMBOAWUTbL NMPUMEPHI): OCHOBHbIE MOMOXEHUS KNETOYHOW Teopuu; O6LLUMe MPU3HAKU XMBOFO OpraHvM3ma; OCHOBHblE CUCTEMaTMyeckue KaTeropum,
npu3HakM Buaa, LApCTB XMBOW NPUPOAbI, OTAEMNOB, KMacCoOB, CEMENCTB pacTeHW; NoaLapCTB, TUMOB M KMACCOB >XUBOTHbLIX; MPUYMHBI U pe3ynbTaTbl 3BOMOLMU; 3aKOHbI
HacneacTBEHHOCTU; NPUMEpPBI NMPUPOAHBLIX U MCKYCCTBEHHBLIX COOOLLECTB, U3MEHYMBOCTM, HACNEACTBEHHOCTM U NPUCNOCOBNEHHOCTM PacTEHNU U XXUBOTHBIX K cpeae obuTtaHus.
- XapakTepu3oBaTb (ONMUCbIBaTb): CTPOeHMe, PYHKLUMM U COCTaB KrneTok BakTtepuii, rpnboB, pacTEHUN U KUBOTHbLIX; AENEHWEe KMETKU; CTPOEHME U XU3HeAesATeNbHOCTb
GakTepuanbHOro, rpubHOro, pacTUTENbHOrO, XMBOTHOMO OPraHM3MOB, OpraHu3Ma YernoBeka, MULIanHMKa Kak KOMMIIEKCHOrO OpraHm3mMa; oOMeH BellecTB WM MpeBpalleHue
3Hepruu; ponb (PepMeHTOB M BUTAMMHOB; OCOOEHHOCTM NUTaHUA aBTOTPOGOB U reTepoTpodoB (canpoduToB, NapasnToB, CUMOUOHTOB); UMMYHUTET U €ro 3HayeHue,
npodunaktuka Cra; pa3smHoXeHne 1 pas3Butue bakTepun, rpubdoB, PaCTEHUIA U XKMBOTHbBIX, OCOOEHHOCTN Pa3MHOXEHMS N Pa3BUTUS YerioBeka; 0COBEHHOCTU CTPOEHUS U
byHKUMOHNPOBaHUSI BUPYCOB; cpeabl 0OMTaHUSA OpraHM3MoB, 3KONOrnyeckme akTopbl; MpUpoaHbIe COOOLLIECTBA, NULLEBbLIE CBA3W B HWUX, POrb PaCTEHWA KaK HadYarnbHOro
3BEHa B NULLEBON LIeNKU, NpMUCnocoBNeHHOCTb OPraHN3MOB K >KM3HW B COOOLLECTBE; UCKYCCTBEHHbIE COOOLLECTBA, UX CXOACTBO U pasnuMyusa ¢ NpuMpoaHbIMU coobLiecTBamu,
porb YernoBeka B NPOAYKTMBHOCTU MCKYCCTBEHHbLIX COOOLLECTB.
- 060CHOBbIBaTb (0OBACHATL, MPUMEHATbL 3HaHUA, AenaTb BbIBOA, 0600LWaTh): B3aMMOCBSA3b CTPOEHUS N DYHKLMIA KNETOK, OPraHoB M CUCTEM OpPraHoB, OpraHvMama u
cpenbl Kak OCHOBY LIEMOCTHOCTM OpraHvMama; pPoACTBO XXMBOTHBIX W YerioBeKa, YErnOBEYECKMX pac, UX FeHETUYEeCKOe eAMHCTBO; 0COOEHHOCTU 4ernoBeka, O0yCroBMNEeHHbIE
NpSAMOXOXOEHNEM, TPYOOBOW AEATENbHOCTLIO; POfb HENPOryMOpanbsHON perynsumMm NpoLeccoB XunsHeaesatensHocTn, ocobeHHocTn BH/ yenoseka; BNnsiHue aKONOrnmyeckmx m
coumaneHbix akTopoB, Tpyaa, M3KynsTYphl K CNopTa Ha 300pOBbE YeroBeka, BpeaAHOe BMMSIHWE arKoronsi, HAPKOTUMKOB, KYPEHWUS] HA OpraHU3M YenoBeka U ero NoToMcTBO;
HapyLUeHNs1 0CaHKW1, NII0OCKOCTONUE; ponb BGMONOrMYecKoro pasHoobpasns M CoXpaHeHUa paBHoOBecus B Buocdepe, BNuaHME OEATENLHOCTM YernoBeka Ha cpeay obutaHus,
Mepbl COXpaHeHWsi BUAOB N NPUPOLHBLIX COOBLLECTB; HEOOXOANMOCTE BEPEXHOIO OTHOLLIEHUS K OpraHn3mam, Bugam, npMpoaHbiM cOo0LLECTBaM; BEAYLLYIO POSib YEroBeKa B
MOBbILLEHUM NPOOYKTUBHOCTM COObLLECTBA.
- onpeaensATb, CpaBHMBaTb: OpraHu3mbl OakTepun, rpuboB, pPacTEHUN, XUBOTHBLIX U YENOBEKa; KINETKW, OpraHbl U CUCTEMbl OpPraHOB PacTEeHWM, XMBOTHBIX U YEroBeKa;
pacnpoCTpaHeHHbIE U UcHe3atoLLmMe BUAbI OPraHN3MOB CBOEIO PermoHa, pacTeHus pasHbiX CEMEWNCTB, KNAccoB, OTAENO0B; XXMBOTHbIX Pa3HbIX KIAcCoB U TUMNOB, CbeAobHbIE 1
A00BUTbIE FPUGHI.
- cobnaatb nNpaBuna: NpPUroToBNEHUs MUKPOMpPEenapaTtoB M pacCMaTpUBaHWUS UX MOL MMKPOCKOMOM; HabnogeHWst 3a CE30HHBbIMUA M3MEHEHUSIMU B XXWU3HW PacTEHUR u
XWBOTHbIX, MOBEAEHNEM aKBapPUyMHbIX PblO, AOMALUHUX WU CEMbCKOXO3ANCTBEHHBLIX XUBOTHbLIX, U3MEHEHUAMU cpeabl ObUTaHUsA nog BAUSHUEM AEATENbHOCTU YErOBeEKa;
NpoBeOEeHMS NPOCTENLLNX OMbITOB MO WU3YYEHUIO XU3HEOEATENbHOCTU pPacTEHMI, MOBEAEHUS XUBOTHbIX; OEPEXHOro OTHOLUEHUs K OpraHuaMam, Buaam, NpUPOAHbIM
coobLecTBam, NOBeAeHUst B Mpupoge; 300pOBOro obpasa XM3HW 4YernoBeka, ero NMYHOW M OBLLEeCTBEHHOW TUrMeHbl; NPOoUNakTUKN OTpaBIeHMs SiA0BUTBIMU rpubamuy,
pacTeHMAMMU; BblpalLMBaHUSA KYNbTYPHBIX PaCcTEHWUI M yXo4a 3a AOMALUHUMUN N CENbCKOXO3ANCTBEHHBIMU XXUBOTHBIMU.

- BNageTb YMeHUAMM: nsnaratb OCHOBHOE cofepaHue naparpacda, HaxoauTb B TEKCTE OTBETHI HA BOMPOCHI, MCMOMb30BaTb PUCYHKM, CAMOCTOSATENBHO U3y4aTb OTAENbHbIE
BOMPOChI LUKOSNBHOW NPOrpaMmebl Mo y4eOHUKY.

| | | | A3 | HemoneTp. TCO |Memnpez[MeTm,le




Ne Tema ypoka Jara DJieMeHTBI CollepKaHUs TpeOoBaHUsI K YPOBHIO MOATOTOBKH 00y4alolIerocs §§ 1C:OBPA3OBAHUE CBSI3H
Paspen 1 OpraHM3MeHHbIM YPOBEHb OpraHu3auum Xu3Hu — 28 u.
Tema 1. XXuBown opraHusm Kak bmocucrtema

1 |OpranmnsmeHHBIH OcHoBHbIe NOHATHA brocucrema, opranusm, opras, ‘YMeTh: XapaKkTepu30BaTh OPraHU3MEHHBINA YPOBEHb §1 Tab. mo obm1. 6uo,
YPOBEHB JKH3HU U €0 OpTaHOM, HeHpOoTryMopanbHasi peryisiust, TNHOINTO3, OpTaHM3aIUH )KU3HH U €T0 POk B IPHPOJIE, HAXOAUTD BHUJIeOMaTep. N3/-Ba
pOJb B IPUPOZE.. (harormTo3, Metabon3M, aHaboIN3M, KaTaboIu3M, nH(OPMaNHUIO B yIeOHBIX TEKCTaX M OL[CHUBATH €e. «dpoda»

9HI0OMOHTHI, CHMOMOHTBI, CHCTEMbI OPT'aHOB.

2 |OpraHusM Kak OTK- Opranusm Kak GHocucTeMa. YMeTh: XapakTepH30BaTh OPraHN3MEHHBIH YPOBEHb §2  |tabm. mo obm. 6uo,
poITas GHocucTemMa OpTaHM3aIUH )KU3HH U €T0 PONIb B IPHPOJIE, HAXOAUTD BUJIeOMarep. N3/-Ba

HHPOPMAILKIO B yUeOHBIX TEKCTaX U OL[CHUBATH €€. «Ipodar»

3 |IIpoueccs! xu3He- OCHOBHEBIE TIPOIIECCHI KU3HEAEATEIPHOCTH: IINTAaHUE, YMeTh: BBIACIATH CYIECTBEHHBIE IIPH3HAKH OMOIOTHYECKIX §3,4 |Tabn. mo obm. 6mo,
JEATEIBHOCTH JIbIXaHHE, BBIIACICHHUE ,IBIKCHHE, PA3IPaKUMOCTb. nporieccoB. CpaBHUBATh NPOLIECCHI JKU3HEACATEIBHOCTH Y BHUJEOMaTep. U3/-Ba
OIHOKJIETOYHBIX AcCUMMIISLNS, TUCCUMHIISILIS, a3p00bl, aHa’pOOBI Pa3HBIX OPraHU3MOB; «dpoda»
OpraHu3MOB. YMeTh cpaBHHBATh MPOLECCHI OAHOKICTOYHBIX U
CsoiicTBa MHOTOKIIE- MHOTOKJIETOYHBIX OPTaHU3MOB
TOYHBIX OPTaHH3MOB.

ITutanue

4 |Cuctembl OpraHoB Crenyann3anysi pa3IMYHbIX CHCTEM OPTaHOB. YMETb CPaBHUBATh U HAXOJHUTh CHCTEMBI OPTaHU3MOB §5 Tab. mo obur. ouou,
OJTHO- U MHOTOKJIE- (ctp.21),6 | BHOCOMATED. U3A-Ba
TOYHOTO OpPraHU3Ma. «podar»

5 |Perymsanus mpo- Criennanuzanys pa3IuyHbIX CHCTEM OPTaHOB. YMETh CPaBHUBATh W HAXOAWTh CUCTEMBI OPTaHU3MOB §7 Tab1. Mo o611, OHo,
LIECCOB XKU3HEEs- BHJEOMATep. U3/-Ba
TENBLHOCTH «Ipodar»
OpraHnu3MOB

Tema 2: Pa3mHoXeHWe 1 pa3BuTUE OpraHu3mMoB

6 |PasmHOXCHHE Pa3mHOXeHMe, ero posib B IPEeMCTBEHHOCTH ITOKOJICHUH, 3Hare: CyIIHOCTh MPOLIECCOB Pa3MHOMKEHHUS, THITBI §8 Tab1. 1o 0611, 6uo,
OpraHnu3MOB. OHoIorHYecKoe 3HAYCHHE Pa3MHOKEHUS Pa3MHOXKEHYsI, BUbI OIUIOZOTBOPEHHMS Y PACTEHUH U BUJleOMAaTep. N3/-Ba

KMBOTHBIX. YMETh: CPaBHHBATH MOJIOBOE M OeCronoe «Ipodar»
Pa3sMHOXXEHHE, POCT ¥ Pa3BUTHE OPraHU3MOB.

7 |OmnomotBOpeHue U HapyxHoe 1 BHyTpeHHee OIIOA0TBOpEHHE, TBOHHOE 00BACHATH 0COOCHHOCTHU MPOTEKAHUS MPOoIIecca OIIo- §9 Tab1. o 001, OHo,

€ro 3Ha4YCHHe. OILIOIOTBOPEHHUE. OHOIOTMYECKOEe 3HAUYCHHE OIUIOA0TBOPEHHS | JOTBOPEHHUS Y MPEACTABUTENECH Pa3IMYHbIX LAPCTB KUBOI BHJEOMaTep. H3/-Ba
HPUPOABL «Apoda»

8 |Pa3Butue opranusma 3urota, Onactyina, racTpysna, Helpyna. DTarbl HHIU- 3HaTh / NOHUMAaTh: 0COOCHHOCTH OHTOTeHe3a. BpenHoe §10  |Tabn. no obmy. Guo,
OT 3apOXIACHUA 10 BUYaJIbBHOTO PAa3BUTHUE OpraHu3Ma. BIIMSHHUEC HA d)OpMpr}OLU,PIﬁCS{ OpraHu3sM HUKOTHUHA, BHUJACOMATEP. U311-Ba
CMepTH (OHTOTEHE3). AJIKOTOJISL ¥ JIP. MyTareHHbBIX (haKTOpPOB. «dpodar»

9. |Pocr u pa3ButHe OcHOBHBIE CTaANH AMOpHOreHe3a. [IprarHbI HapyIeHuH YMeTh: OOBSICHATE IPUIHNHBI HAPYIICHUH Pa3BUTHS §11  |tabm. mo obm. 6uom,
OpraHu3MOB Pa3BUTHS OPraHU3MOB OpraHu3MOB. BHJIEOMATep. U3/-Ba

«Ipodar»
Tema 3: OCHOBHbI€ 3aKOHOMEPHOCTU HacneAoBaHUA NPU3HAKOB




10 |13 ucropun Tenorun, ¢penorum. ['eHeTHKa — HayKa O 3aKOHOMEPHOCTSIX 3HaTh / HIOHUMATh: CYIIHOCTh 3aKOHOMEPHOCTEH §12-13 |rtabn. mo obm. Ouo,
Pa3BUTHS TEHETUKH HACJIeICTBEHHOCTH ¥ U3MEHUYHBOCTH. U3MEHUYHBOCTH; Pa3IN4aTh HACTIEICTBEHHYIO U BHUJIEOMATep. U3/1-Ba
I'mbpunonorudyeckuii HenacnencTBeHHast U3MEHYNBOCTh (MOAU(UKALIMHOHHAS, HEHACJIEACTBEHHYIO H3MEHYMBOCTh; OMOTOTHUECKYIO POTIb «dpoda»

METOJ HCCIIEI0BAHHS (eHoTUNMYECKas) M3MEHYMBOCTh; HACJICACTBEHHAS XPOMOCOM
HACJeICTBEHHOCTH (xoMOMHATUBHAS, MYTAI[IOHHAs H3MEHYHBOCTB).

11 |Tenermueckue T'enernka — Hayka 0 3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U | OOBSICHATH IPUYNHBI HACICICTBCHHOCTH ¥ U3MEHYHBOCTH, §14  |Tabn. mo o6m. 6mo,
3aKOHOMEPHOCTH, n3MeHYnBOCTH. I MeH/iesIb — 0CHOBOIIOIOXKHUK TeHETHKH. POJIb TEHETHKH B (POPMUPOBAHUH COBPEMEHHON BHUJIeOMaTep. N3/-Ba
OTKPBITHIE T'enernueckas repmuHonorys . Mcnons3oBanue I'MenzeneM |ecTeCTBEHHOHAYYHOIT KapTHHBI MHpa. YMETh: IIPOBOJUTH «dpoda»
I"Mennenem. THOPHUIONOTHYEeCKOTo MeToa. MoHOTrHOpuIHOe CaMOCTOSITENBHBIH IIONCK OHOJIOrnYeCcKor HH(OPMALIH B

CKpelrBaHue. 3aKOHOMEPHOCTH HACNIeI0BaHus, TeKCTe y4eOHHUKa, 3HaYeHHEe OMOIIOTMIECKUX TEPMUHOB B
ycraHoieHHble [.Mennenem. CHMBOJIHKA. CJIOBApSIX M CIIPaBOUHHMKAX

12 |Pemenue 3aja4y Ha 3aKOHOMEPHOCTH HACIIEIOBaHMs, yCTAHOBIEHHBIE [ YMeTh: pemars eMeHTapHbIe TeHETHUECKHE 3a/Jauu.
MOHOTHOpHIHOE Menpenem.

CKpeIIMBaHNe
13 | durubpugHoe Pemerka [TenHera, 3 3aKoH, aHANMM3UpPYIOLIee CKPEIIUBAHUE. | YMETh: COCTAaBIIATh JJICMEHTapHbBIE CXEMbI CKPEIBa-HUs, §15  |Tabmn. mo obm. 6mo,
CKpeIMBaHHE. Hcnonp3oBanue ["Menaenem rudpuonorndec-oro MeTosia. | IIPHUBOANUTH IPHMEPHI JOMUHAHTHBIX U PEIIECCHBHBIX BUJIeOMaTep. N3/-Ba
3aKOHOMEPHOCTH HACIEHAOBAHMNS, yCTAHOBICHHBIE MPU3HAKOB «dpoda»
I"Mengnenem.
14 |Pemenue 3anad Ha 3aKOHOMEPHOCTH HACIIEIOBAaHHs, yCTAHOBIEHHBIE [ YMeTh: pemarb FeHeTHIECKUE 3a1a4uH.
JUTHOPHUIHOE Menpenem.
CKpeIMBaHNe
15 |BsanmoneiicTBue Tlonnmepnsi, KOIOMUHUPOBAHUE, SIUCTA3, THOPUIU3ALHS CPaBHUBATh BHIBl B3aHMOJACHCTBHS T'CHOB §16  |Tabn. mo obmy. 6uo,
TEHOB. BHJIEOMATep. U3/-Ba
«podar»
16 |Pemrenue 3a1a4y Ha 3aKOHOMEPHOCTH HACIEIOBAaHHsI, KOAOMIHUPOBaHUE YMeTh: pemars yJeMeHTapHbIe TeHeTHIECKHE 3aJa9u.
KOJOMHUHHPOBaHUE

17 |Ten u xpomMocoMHast chopMHPOBATH MOHSITHUS «TPYIIIA CLHETUICHUS, copMHpOBATh 3HAHMUS O IPYIIIIAX CLEIUICHUS 1 §17  |Tabn. mo obm. 6uo,
Teopust «KPOCCHHT'OBEPY, «XPOMOCOMaY; TeHETHYECKNX KapTax; BUJleOMAaTep. N3/-Ba
HAaCJIeICTBEHHOCTH YIITyOUTh 3HAHUS YYAIIUXCSl O JOKAIN3AIUY TeHOB B c(hOpMHUPOBATh 3HAHHS 00 OCHOBHBIX ITOJIOKEHHSIX «Apoda»

XPOMOCOMAX, O CIETUICHHOM HacJIeA0BAaHUHN IIPU3HAKOB; XPOMOCOMHOH T€OPUH HACIEACTBEHHOCTH
PacKpBITh CYIIHOCTH SIBIEHHSI KPOCCHHIOBEPa,

18 |Pemenwue 3a1a4 Ha YMeTh: pemaTh TeHETHIEeCKUE 3aJa4H.
CIIEIICHHOE
Hacle/I0BaHNue TeHOB

19 |Tenernka noma n AyTOCOMBI, OJIOBBIE XPOMO XPOMOCOMHASI TEOPHSI 3HaTh / TOHUMATh: 3aKOH CIETUICHHOTO HACIIeIOBaHUS §18  |Tabm. mo obm. 6mom,
HacJIe0BaHNe, HacnencTBeHHOCTH. [TomoBbIe XpoMocoMsl. CrieruieHHoe ¢ T.Moprana, 0coGEHHOCTH HacJIeI0BaHUS IPU3HAKOB Y BHJIeOMATep. n3/-Ba
CIIEIJICHHOE C ITOJIOM. TI0JIOM HacJIeI0BaHNE YeJI0BEKa CIETUICHHBIX C TOJIOM. YMETh: OOBSACHATH «dpoda»

CYIIHOCTB CLETUIEHHOTO HacJIel0BaHMsl, OMOJIOTHYEC.
3HaYEHHE MepeKpécta XpOMOCOM, THUITBI XPOMOCOM.

20 |Pemenue 3agad o VYMeTb: pemarh reHeTHIeCKUe 3a1a4d.
teMe ['eHeTHka nosna

21 |HacnenctBeHHBIE T'ennsie, xpoMocomHBIe, TeHOMHEIE Goe3Hn. Hacienct- 3HaTh: OCHOBHBIC IPIMYMHBI HACTIEACTBEHHBIX 3a00JIe-BaHIH §19  |Tabmn. mo o6m. 6mo,
0oJe3HN YeToBeKa. BCHHBIE 0OJIE3HN YeT0BEKa, X MPUYNHEI ¥ MPO(IIak-THKa. | 4eoBeKa, METOABI IOPOIOBOH THATHOCTHKH, OITACHOCTD BHUJIEOMATep. N3/1-Ba

I'ennbIe 1 XpoMocoMHBIe O0Ie3HH. BiusHie My-TareHoB Ha | OIM3KOPOJCTBEHHBIX OPakoB. YMeTh 00BSIC- HATh NPHIMHBI «dpoda»
opranu3Mm denoBeka. [IpodunakTrka Hac-JeCTBEHHBIX HACJIeICTBEHHBIX OONe3Hel YenoBeKa; MyTaluil.
3a00IeBaHMil: MEJUKO-TeHETHUECKOE KOH-CYIFTUPOBAHNUE,
3/10pOBBIN 00pax JKU3HH, IOPOJOBAs AUArHOCTHKA.
buotexHonorus, ee JOCTHXEHU, IEPC-TIEKTUBbI Pa3BUTHSL.)
IIpo6iems! reHHOI HHXKeHepUH. Vcionp30BaHme
TPAHCT€HHBIX OPTaHU3MOB.
22 |O0600meHne TEMBI

Tema 4: OCHOBHbI€ 3aKOHOMEepPHOCTU UBSMEHYNBOCTU




23 |M3meHYHMBOCTD — 3MeHYNBOCTH — CBOWCTBO OPTraHU3MOB, IIPOTUBOIOJIOKHOE |3HATh: CYIHOCTh H3MEHUYUBOCTH OPTaHH3MOB; 00 13- §22/23 |Tabn. mo obu. 6uo,
BakHeillee cBOHCTBO HacnencTBeHHOCTH. ObecneueHne NprcnocoOIeHHOCTH MEHYHBOCTH HACIIEJCTBEHHBIX IPU3HAKOB Y YETOBEKA, O BHUJIEOMATep. U3/1-Ba
OpraHU3MOB. oco0eit ¥ BHJIOB K yCIIOBUSIM CYLIIECTBOBAHHUSL. MPUYUHAX, BBI3bIBAIONIUX H3MEHUYHBOCTh. YMETH! «dpoda»
MHoroo6pasue dpopm Dopmel u3meHunBoctH. Hopma peakimn. PacKpbIBaTh MIPUYUHBI, BBI3BIBAIOIINE H3MEHIUBOCTh
U3MEHYHUBOCTH Y MopudunrpoBanHas I3MECHIYNBOCTh OpTaHHU3MOB.

OpTaHN3MOB.

24 |HacnenctBeHHas HacnencrBenHast n3aMeHYMBOCTb. THITBI HACTICICTBEHHOM U3- | YMETh: XapaKTepHU30BaTh TUIIBI HACICICTBEHHOH H3- §24/25 Tab1. o o6, 6uo,
U3MEHUYHBOCTH U €€ MeH4nBOCTU. MyTanus. Myraren. Myrarenes. MyTaHT. MEHYHBOCTH — KOMOWHATUBHYIO U MyTallHOHHYIO. BUJIeOMATep. U3/1-Ba
tunsl. MHOroOOpasue Bunpl Myranuii: reHHas, XpOMOCOMHas1, TEHOMHasl, [loxa3zars: 3HaueHue uccnenosanuii H.M.BaBunosa «dpodar»
THUIIOB MyTaIHi. IIUTOIUIa3MaTHYeCKasl, COMaTHIeCKasl. 3HaTh: IPUYUHEI BOSHUKHOBEHHUS MYTaIlHH. YMmerts:

pa3IuyaTh ¥ XapaKTepHU30BaTh THITBl MyTalHii.

25 |Myrarens!. Ux Bin- Tunsl mytareHoB. [Ipo¢unakTika HacIeACTBEHHBIX OOBSCHATh NPUUMHBI U ITOCIEACTBAS MyTareHHBIX §26  |Tabm. mo obm. 6mo,
SIHHUE Ha XHUBYIO IIp- 3a00JIeBaHU: MEANKO-TEHETHUECKOE KOHCYIBTUPOBa-HUE, (axTopoB. BHUJIEOMATep. U3/-Ba
UpOAY U YeNoBeKa 37I0pOBBIif 00pax JKH3HHU, JOPOJIOBAs AUATHOCTHKA «poda»

26 |PasBurHe 3HaHUi O §27 Tabm. 1o ooy, OHoII,
HAacleICTBEHHON BHJIEOMATep. U3/-Ba
M3MEHYMBOCTH «Apoda»

Tema 5: Cenekuusa u 6uotTexHonorus Ha crnyxbe yenoBe4yecTBa

27 |Tenernyeckue TeneTnka — TeopeTrueckas OCHOBa cenekinuu. CeneKius. YMeTh: HaxX0MUTh HHHOPMAITUIO B y4EOHBIX TEKCTaX, HAYYHO §28  |Tabm. mo obmr. 6uon,

OCHOBBI CEJICKIIHH. — MOMYJISIPHBIX H3aHMAX, pecypcax MHTepHeT u BUJleOMAaTep. N3/-Ba
KPUTHYECKH OLICHUBATH €€ «Apoda»

28 |Bxman H.11.BaBu- VYuenne H.W. BaBuioBa o neHTpax MHOT000pasus u Briensats maBHbIE MBICITH YCIBIIIAHHOTO, BECTH AUAJIOT HA §29  |Tabn. mo obm. 6mo,
JI0Ba B Pa3BUTHE MPOUCXOXKICHUS KYIbTYPHBIX pacTeHIH. OCHOBHBIC METOIBI | MaTepHaie yIeOHBIX TeM; HCIIONb30BaTh IPHOOPETEHHBIE BUJIEOMATep. U3A-Ba
CEJIeKIIUH. CENeKIUN: THOPUAN3ALUS, HCKYyCCTBEHHBIH 0TOOD. 3HAHUS B IPAKTHIECKOH AESTENbHOCTH JUIS BHIPAIIMBAHUS U «dpoda»

Pa3MHOXKEHUsI KOMHATHBIX PAaCTEeHMH, yXO/ie 32 HUMH.

29 | JocTikeHus §30  |Tabm. mo obmr. 6uon,
CEJIeKLIUH PaCTeHUMH BUJIeOMAaTep. N3/1-Ba
1 JKUBOTHBIX «/Ipodar»

30 |Hoctmxenus DTUYECKUE aCTIeKTHl IPUMEHEHHUS TEHHBIX TEXHOJIOTHIA. 3HaTh: JOCTIKCHUS CENEKIIUH PACTCHUI U )KHUBOTHBIX; §32  |Tabn. mo obm. 6mo,
OMOTEXHOJIOTHUHU U Wubpumuar. Ayrua6puauar. Copr. [Topoxna. Illtamm. 0COOEHHOCTH CENEKIINH MHKPOOPTaHI3MOB. BUJIEOMATEp. H3/-Ba
STHYECKHE aCHEKTHI «dpoda»
€€ UCCIEeIOBaHHUM.

31 |O06o6maromuit ypox. JocTrxeHns: GMOTEXHOJIOTUH ¥ AITUUECKUE ACTICKTHI ee VYMeTb: pa3nuyarh NOHSTHS: CeTICKIHs, HHOPHUINHT, BUEOMATep. U3/-Ba

HCCIIeIOBaHU. AYTUHOPHVMHT, NOJNUIIONIMS, TE€TEPO3UC, KIIOHHPOBAHHE. «Apoda»

Tema 6: LlapcTBo Bupychl, ero pasHoo6pasme u 3Ha4yeHue

32 |LapcrBo Bupycsr: Bupycel. CTpoenne Bupyca: reHeTHUECKHI MaTepuall, Karcu, | YMeTb: UCTIOIb30BaTh NPUOOpETeHHbIE 3HAaHNS B §33  |Tabn. mo obu1. 6uo,
pazHooOpasue 1 Ppa3MHOXEHHE. MOBCEIHEBHOM HM3HU IS NPO(UIAKTHKHA BUPYCHBIX BHJIEOMATep. U3/1-Ba
3HAYCHHE. 3aboneBannii. 3HaTh / TOHUMATh: 3HAUYCHUE BHPYCOB B «dpoda»

HPUPOAE U JKU3HU deToBeka. Mepsl IpoQHIakTHKI
pacnpocTpaHeHH s BUPYCHBIX 3a0oneBannii, CITM 1a.

33 |Crpoenue u Bupyc. Bupnon. CtocoOHOCT K KPHCTAIIIH3AIHN. 3HaTh: CTPOEHHE U CBOHCTBA BUPYCOB KAaK OCOOBIX §34  |tabmn. mo obm. 6won,
CBOMCTBA BHPYCOB PasmHoxeHue BUPYCOB NPUMUTUBHBIX JKUBBIX CUCTEM OPraHU3MEHHOTO YPOBHS. BHUJACOMATEP. U3-Ba

«/Ipodar

34 |BupycHsie I'punm, OPBU, 6akrepuodaru. Mepbl npodhuIakTHKK YMeTb: HCIONB30BaTh MPUOOPETEHHBIC 3HAHUS B §35/36 |Tabn. mo obur. 6uo,

3a0oneBaHusl. pactpocTpaHeHHs! BUPYCHBIX 3a0oneBanuil. [IpodunakTuka  |TMOBCEAHEBHOM XHU3HU IS MPO(UIAKTHKHA BUPYCHBIX BHUJIeOMATep. U3/1-Ba
CIINa. 3aboseBaHmit «podar»
Pazpen Il. KNETOYHbIA YPOBEHb OPFTAHU3ALMU XXU3HU — 18 u.




Tema 7:

CTpoeHue XUBOW KNeTKu

35 |U3 ucropun Knerka — cTpykrypHast 1 GyHKIMOHAIbHAS €IUHUNA KU3HU; | YMETh: Ha3bIBaTh YPOBHU KJIETOYHON OpraHU3alumg; §37-38 |Tabn. mo obm. Ouo,
Pa3BUTHS HAYKH O CTPYKTYpPHBIE JIEMEHTHI KJIETOYHOTO YPOBHS CPaBHUBATH KJIETOYHBIN YPOBEHb C OPTaHU3MEHHBIM; BHUJIEOMATep. U3/1-Ba
kietke. Knerounas Passurue 3nanmit o knetke (P. I'yk, P. Bupxos, K. bap, M. pa3nuy4aTh KIETKH MPOKAPUOT U SYKapHUOT «Ipodar»

TEopusi, €€ OCHOBHBIE nefinen, T. llIBannH). Knetounas teopusi. ‘YMeTh: Ha3bIBaTh U ONKCHIBATh ATAMbI CO3/IaHUS KJIE-TOUHON
TOJIOXKEHUS TEOPUH, TTOJIOKEHHS COBPEMEHHOH KIIETOUHOH TE€OpHH, BKIA]
YUYCHBIX B CO3JIaHUE KJICTOYHOH TEOPHHU

36 |CoBpeMeHHbIE Jloknanst §39
METOIBI
IUTOJOTHYECKUX
UCCIICIOBaHUI

37 |OcHoBHbIC YacTH IloBepXHOCTHBIH anmapar KJIeTKU, OpraHeiuibl, BKIoueHur,  |JL.p.Ne5 «HaGmroneHue mia3Monmsa 1 Iermia3mMon3a B §40  |Tabn. mo obmr. 6mo,
KJIETKH, UX CTPOCHUE PO, HUTOILIA3MA. KJIETKaX 3MUIEPMHUCA JIyKay. YMETh: Ha3bIBaTh MEMOpPaHHBIE BUJIEOMATep. U3/-Ba
W CBOMCTBA. 1 HeMeMOpaHHBIE OPTaHONUBI KIIETKH, OTINCHIBATh «Apoda»

OpTaHOMIBI ITUTOILIA3MBI M X 3HaYEHHE B )KU3HEACATENb-
HOCTH KJISTKH

38 |IloBepXHOCTHBII Crpoenue knetouHoit MeMOpaHbl. Poss BenkoB, yriieBonoB 1 |3HaTh: 0COOEHHOCTH CTPOSHHUS TOBEPXHOCTHOTO KOMILIEKCA §41 Tab. mo obur. ouo,

KOMITIIEKC KIETKH. JIMIH/IOB. KIIeTKH. BUJIeOMATep. U3/-Ba
«podar»

39 |[uroma3ma u ee Opranongs! kiaeTkd. OCHOBHBIC YaCTH M OPTaHOUABI KJIETKH, |YMETh: IPOBOAUTH UCCICIOBAHIE; CPAaBHUBATH; HAXOIUTD §42  |1abn. mo obm. 6mo,
CTPYKTYpHBIE ux GyHKIHN. nH(OPMAIUIO B yIeOHBIX TEKCTaX. BUJleOMAaTep. N3/1-Ba
KOMITOHEHTBL. «Apoda»

40 |HememOpaHHEIE Put6ocomsl. Kinerounsiii nentp. Mukporpyboukn. XKryruku v |3HaTh: HeMeMOpaHHbIE OPraHOUIBI KJIETKH, UX CTPOCHHE U §43  |Tabn. mo obm. 6uo,
OpTaHOMIBI KIIETKH. PECHHYKH.. ¢byHKIUH. BUJleOMAaTep. N3/1-Ba

«podar»

41 |MemOpanHbIe OIIC. Anmapar ['onpmxu. Muroxouapun. JInzocomsl. Mx 3HaTh: MeMOpaHHbBIE OPTaHOU/BI KIETKH, UX CTPOCHHUE U §44  |1abn. mo obm. 6mon,

OPTaHOMIbI KIIETKH. CTpOoeHHE U (PyHKIUT GbyHKIUH. BHJIeOMATep. U3/-Ba
«/Ipodar»

42 | IBymeMOpaHHbIE Muroxonapuu. [Tnactunpl. Ux ctpoenue u GpyHKIHN. 3HaTth: JByMeMOpaHHbIe OPraHOU Il KJIETKH, UX CTPOCHHE U §45  |Tabn. mo obm1. 6uon,

OpTaHOMIbI KIETKH. ¢dyHKIUH. BUJIeOMAaTep. N3/-Ba
«podar»

43 |SmepHas cucrema Snpo. Kapuomnasma. Coctas Snpa. CtpoeHne u GyHKIHN ‘YMeThb: IPOBOIUTH MCCIICAOBAHUE; CPABHUBATH; HAXOAUTH §46/47 |Tabn. o obu1. 6uo,
kaetkn. CTpykrypa n XpOMOCOM. 3HaUCHNE MOCTOSHCTBA YUCIa B (OPMBI XPOMOCOM | MHGOPMAIUIO B YUeOHBIX TEKCTaX. BBIACIATH PA3INIUS B BHJIeOMATep. n3/-Ba
(hyHK-IIMH XPOMOCOM. B kiretkax. JJHK — HocuTens HacnencTBeHHO# nHpopMarmu. |cTpoennu u ¢pyakuusx JHK u PHK, xapakrepuzoBars «poda»

YnBoenue monekynsl JIHK B kierke npouecc yaBoeHus Monekynsl JTHK.

44 | OcoOEHHOCTH KIIETOK [IpokaproTHYECKHE 1 SYKAPUOTHUECKHE KICTKH. YMeTh HaXOJHUTh OTJMYUTENILHBIE OCOOCHHOCTH §48-49 |tabm. mo obm1. 6uo,
HPOKapHOT U ITpoxapuoTHYECKHE U DyKapUOTHIECKUE KIIETKH BUJleOMaTep. N3/1-Ba
JYKapHoT. «poda»

45 |KieTka Kak 3ramn XuMHYecKast SBONIOIHS, OHOIOTHUECKas SBOJIIOIIHSI. ‘YMeTh: IPOBOANTE HCCIEOBAHIE; HAXOAUTH HHPOPMAITHIO B §50  |Tabm. mo obm. 6mo,
9BOJIIOLIUH )KUBOTO B OBOMIOIHYS TIEPBUYHOM KITeTKH. ApoMop] 036l Ha paHHUX y4eOHBIX TeKCTaxX YMeTh: paboTaTh ¢ MUKPOCKOIIOM. BHJIEOMATep. N3/1-Ba
UCTOPHUH 3eMJIH. 3Tanax pa3BUTHS. Habmntonars, OMKUCHIBATh ¥ CPABHUBATH KJICTKH PACTCHHUMN U «Ipoda»

JKUBOTHBIX.
JLp.Ne3 «CpaBHeHHe CTpOSHHS KIETOK |-KJIETOYHOTO U
MHOTOKJICTOYHOTO OPTaHU3MOBY»

T

Tema 8: MNMpouecchbl XXU3He[EATENIbHOCTU KINETKU




46 |KieTouHBIH DUKII. Kuznennsiil nuki. JleneHue Kak BaKHbIM IPU3HAK KU3HU 3HaTH/TIOHUMATh: CYITHOCTb IPOIECCOB KJIETOYHOTO IIMKIIA, §51 Tab. mo obm. oo,

Muto3 KJIETKH. DTarbl KIETOYHOTO HUKIA. MUTO3, CyIIHOCTh U STambl KJIET LUKIA: HHTep(a3a 1 MUTO3, JITUTENLHOCTh BHUJIEOMATep. U3/1-Ba
3Ha4YEHHE. KU3HH KJIETKU. YMETh: AaBaTh ONPEAENCHUs KII0UEBbIM «poda»
TOHSTHUSIM, ONUCHIBATh XKHU3Hb KIETKI

47 | deneHne KIeTKH JleneHue KIETKU - OCHOBA POCTa, Pa3BUTHS M Pa3MHOXKEHHST | 3HATh / IOHUMATh: CYITHOCTh ¥ OMOJIOTHYECKOe 3HAUCHHUE §52  |Tabmn. mo obm. 6mo,
MeHo3. OpTaHN3MOB. MHTO3a, (ha3bl MUTO3a; CYIITHOCTH ¥ OMOJIOTHYECKOe BHJIeOMaTep. N3/-Ba

3HaYeHHe Meiio3a, pas3bl Metioza. CTpoeHHe IMOJIOBBIX KIETOK «dpoda»

48 |Metioz — Meiio3, cymHOCTb U 3HaueHUE. PeyKIIMOHHOE AeneHue. 3HaTh / HOHUMATh: CyIIHOCTh U OHOJIOTUYECKOe 3HAUCHUE §53  |Tabm. mo obm. 6mo,
PEOyKINOHHOE Melo3a, (a3sl Meio3a. CTpoeHHUE TOJIOBBIX KJICTOK BHUJIeOMarep. N3/-Ba
JieTIeHHe KJISTKH. «Apoda»

49 |O6pa3oBaHue T'amerorenes. Cnepmarorenes. JTarsl CliepMaToreHesa. [ToxazaTb 0COOEHHOCTH MYKCKHX ITOJIOBBIX KJICTOK U §54/55 |Tabmn. mo o6, 6uo,
MYKCKUX HOJOBBIX OC0o0EeHHOCTH CTPOCHUS U (PYHKLUH CIIEpMAaTO30UIOB; mpoiiecca ux o0pa3oBaHusl. BUJIEOMATEp. U31-Ba
KJIETOK - Oorenes. CX0[CTBO U OTIANYHUS MPOLIECCOB CIEPMAaToreHe3a U | YMeTh: BBLACNATH PA3INUMs B IIPOLECCcax CliepMaToreHes3a u «dpoda»
CIIepPMAaTOTCHE3. OOTeHe3a. oBoreHesa. [TokazaTe 0COOEHHOCTH JKEHCKHX MOJIOBBIX
O6pa3oBanue KJICTOK M IIpolecca MX 00pa3oBaHHUs.

JKEHCKHX TTOJIOBBIX
KJIETOK — OOTEHE3.

50 |Kierounslit ypoBeHb §56  |Tabn. mo obm. 6uo,
OpraHM3alUH )KUBOH BHJIEOMATep. U3/-Ba
MaTepuH. «podar»

Paspen Ill. MONEKYNAPHbIN YPOBEHb NPOABNEHUA XXU3HU — 13 4.
TEMA 9: MONEKYNAPHbIA COCTAB XUBbIX KINETOK

51 |OcHOBHBIE XMMH- MakpoaneMeHTbl. MUKpoa/IeMeHThl. X UMUIECKHe YMeTh: 000CHOBBIBAaTh MaTepHAIBHOE SANHCTBO §57/58 |Tabn. mo o6 6uo,
YEeCKUE COSIMHEHHUS BEII[ECTBA )KUBOI MaTepuu. bronoruuecknii KpyroBopor OpPTaHNYECKOTO MUpa. 3HATh: OCHOBHBIE XMMHYECKUE BUJleOMAaTep. N3/-Ba
JKMBOW MaTepyH. BEIECTB. COEIMHEHHSI JKMBOW MaTepHH. «Apoda»

52 | Xummueckne Heopranudeckune i opranndecKkre BEIECTBa KIETKH, UX POIb |3HATh: XapaKTepHbIE 0COOCHHOCTH XUMHUYECKOTO COCTaBa
COEIMHEHUS B )KUBOH B TIPOIIECCAX KU3HEACATENFHOCTH KIETKH. KJIETOK, POJIb BOABI, CHEH(UKY OPTraHHIECKUX BEIIECTB U X
KIIETKE. dyHKIHH.

53 |Opranunveckue Mownocaxapunsl. [Tonucaxapunabl. Ponb yriieBonoB B kiieTke. | 3HaTh: 3 OCHOBHBIX KJIacca YIJIEBOJIOB — MOHOCAXapH/Ibl, §59/60 |TaGu. o obu1. Gro,
COEIMHEHHS KIIETKH OCo0EHHOCTH cOCTaBa KJIETOK PAaCTEHHMIl, )KUBOTHBIX, IPHOOB, |OJIMrOcaxapyabl ¥ MOJIUCAXapHUIBI; POJIb YITIEBOAOB B KIIETKE. BUJleOMAaTep. N3/-Ba
— YIJICBOJBIL. 6aktepuit. benku. Jlumunsl. Ux ocobeHHOCTH CTpOCHUSL. 3HaTh: OMOJIOTUYECKYIO POJIb OSIKOB U JIITUJIOB. «poda»

Jlunuap! 1 Genky. MHoroo06pasue NpoCTPaHCTBEHHOTO CTPOEHHS! OEJIKOB.

54 |HyxmeoTumsr u Hyxneorun. IHK. PHK. Ctpoenne u 3Ha4eHNe HYKICOTHAOB |3HATh: CTPOCHUE MOJIEKY aMHHOKHCIIOT, OEIKOB, §61/63 |Tabn. o obu1. 6uo,
HYKJIEMHOBBIE n JIHK B knerke. OHMOJIOTHYECKYIO pOJIb HEPMEHTOB. BUJEOMATED. U3/I-Ba
kucinotel. PHK. «podar»

55 |HacnencrBeHHas Hacnencrennas nndopmanus. MexaHu3M repenadn VmeTb noHsATHE 0 HacjeAcTBeHHOH nHpopMmaru u o JTHK §64  |Tabn. mo obm1. 6uon,
uHpopmanus, ee HacnenctBeHHoi nudopmannu. Pons JJHK kak xpanutens KaK XpaHHUTEJIs] HACIIeACTBEHHON HH(pOpMAIHH. BHJIEOMATEP. U3/1-Ba
XpaHEHHE U HAaCJIeICTBEHHO!N NH(OpPMAIIH B KIIETKE. «dpoda»
nepenaya.

Tema 10: XrmMunyeckue npouecchbl B MOMEKYNSIPHbIX CUCTEMAX

56 |buocunTe3 6enKkoB B Brocunres. Marpuna. Tpanckpumius. OnepoH. YMeTb ompenensTh poib OeIKOB B KIETKE; OOBSICHATD §66/67 |Tabn. mo obur. 6uo,

JKHBOH KIIETKE. CYIIHOCTb MATPUYHBIX PEaKIUH. BHUJIeOMATep. U3/1-Ba
«podar»
57 |®ortocunTes. dotocunTe3 OAMH U3 BapnaHTOB OnocuHTe3a. Xnopodwmwt u | HaswBars: oprans! pacrenus, rae npoucxoaut OC; poisb §68  |Tabm. mo obm. 6mo,

ero poisb B potocunTe3e. KocMuueckast posb 3eeHbIX
pacTeHui.

nurMenTa xjaopoduuia. Beigensats nprcnocobneHus xio-
porutacta aist @C. Xapakrepusosars a3l PC. CpaBHUBATH
npoueccsl PC 1 xeMOCHHTE3a.

BHJIEOMATep. H3/1-Ba
«Ipoda»




58 |MonekynspHble Bronornmueckoe oxucnenune. Kierounoe nprxanne. Imnkonus. | YMeTs: pacKphITh CYIIHOCTE OHOJIOTHIECKOTO OKHCIICHHSI. §72 Tab. mo obm. oo,
SHEPreTHYECKUe INoka3arh: 3HaYEHKE [IMKOIN3a B IPUPOJE. BHUJIEOMATep. U3/1-Ba
MPOLIECCHI. «Apodar»

59 |MonekynspHbie OOMeH B-B U IpEeBpallleHUE SHEPTHHU - IPU3HAK JKUBBIX opra- |JlaTh onpeneneHue NOHATHIM aCCUMIIISIINS ¥ TUCCUMMUIIS- §74  |tabn. mo obur. 6uo,
OCHOBBI OOMeHa HHU3MOB, OCHOBA JXH3HEIEATSIbHOCTH KIeTKH. AccuMmnsinus | nust. HazpiBare: aTansl oOMeHa B-B B opranusme; poib ATO BHUJIeOMaTep. N3/-Ba
BEIIECTB JKMBOH U TUCCHMIIALS — IPOTHBOIIOJIOKHBIE ITporiecchl. CHHTE3 u (epMeHTOB B 0OMeHe BemecTB. XapaKTepu30BaTh «dpoda»

KIIETKH. Oenka 1 GoTocuHTE3 — BaKHEHIIINE peaki 0OMEHa BEIECTB. | CyITHOCTh Iporecca 0OMeHa B-B U NIPEBPAICHIUS SHEPT L.
Pa3nensaTe npomecchl aCCUMIUISIIMN U TUCCUMIISIIIUN.
Jloka3bIBaTh, YTO ACCUMIJISILUS U AUCCUMUIIALMS -
COCTaBHbBIE 4aCTH 0OMEHa BELIECTB.

60 |MonekyasipHbIi MonekynsapHbIid ypOBEHb OPTaHH3ALUK KU3HU. 3HAYUMOCTh | 3HATh: €AMHBIH IUTaH CTPOSHHS MAKPOMOJIEKYI B )KUBBIX §75  |Tabmn. mo obur. 6uon,
YPOBEHB 9TOTO YPOBHS U €r0 POJIb B IPUPOJIE. CHCTEMax. BUJIeOMaTep. N3/-Ba
OpTaHM3alUH )KU3HH: «dpoda»
€ro poIb B IPHPOJE.

Tema 11: Bpems 3Konorm4eckom Kynstypbl

61 |Xumuyeckue 3ye- Ponb xMMUYECKUX 37IEMEHTOB 000JI04YEK 3eMIIU B KH3HH YMeTh pacKphITh POJIb XUMHUUCCKUX 3JIEMCHTOB 000JI0UCK §76  |Tabmn. mo obmr. 6uon,
MEHTHI B 000JI09Kax JKUBBIX OPTaHU3MOB. [IpHMYNHEI U TOCIIEACTBUS SHACMUYHBIX | 3eMJIM B )KM3HH )KHUBBIX OPraHH3MOB. BUJleOMAaTep. N3/1-Ba
3eMiH 1 MOJIeKyax 3a00J1eBaHH. «Ipodar»

JKHBBIX CHCTEM.

62 |Xummudeckoe 3arp- I'moGaneHas npobiiema. YcroidnBoe pa3BUTHE. IToxazars nenoctHocTs OHOChEpPBI, BO3ACHCTBHE §77  |Tabn. mo obu. 6mo,
SI3HEHUE OKPYXKaro- Dkoyiornyeckas KyJabsTypa. DKoJOTHIecKoe 00pa3oBaHHe. XO3SICTBEHHOH JIEATENILHOCTH YelIoBeKa Ha Ouochepy. BUJleOMAaTep. N3/1-Ba
miei cpepl Kak Iil- «Apoda»
obasbHast YKOJIOTH-

Yyeckas npobiema.
63 |CrpykrypHbIe CTpyKTypHBIE YPOBHHU OpraHU3alNU KU3HU. bruocucremsr. YMeThb: KpaTKO 0XapaKTepU30BaTh KaKIbIil YPOBEHb U €T0 §78  |Tabn. mo obm. 6mon,

YPOBHH OPTaHH3AIAN
JKUBOM ITPUPOJIBI.

IIpuymHBI yCTONYMBOCTH U HEYCTONYUBOCTH OHOCHCTEM.

B3aNMOCBA3b C OCTAJIbHBIMU YPOBHAMU

BUJIEOMATEp. H31-Ba

«podar»

3aknroueHue — 1 u.

64

O0o01anumii
YPOK.

68

Pe3eps.




