N HPUJIOXKEHUE Ne 9
K OCHOBHOUM OBPA3OBATEJIbHOU ITPOI'PAMME
CPEJIHEI'O OBLIEI'O OBPASOBAHMA,

PABOYAJ ITPOITPAMMA
YUEBHOI'O ITPEJIMETA
«BUOJIOI' US»
2019 - 2020 y4eOHBbI o

10-11 kiaacchl

2019 rox



VYpoBeHb nporpaMmbl - 6a3oBblil. Pabouas mporpamma y4deOHOro kypca mo Ouosnoruu s 10-11 kiaccoB cocraBiieHa Ha OCHOBE
denepadbHOTO TOCYTapCTBEHHOIO 00Pa30BaTENbHOIO CTAaHIApTa OCHOBHOTO 0O0IIero oOpa3oBaHMs, yTBepxkIAeHHOro Mmunobprnayku PO 17
nekabpst 2010 roga Ne 1897, mpumepnsie mporpammsl 1o 6uonoruu(IIpumepHsie mporpaMMel 10 6uonoruu (6a30BbIH ypOBEHb

OHa ompefenseT MHHUMAaJIbHBIH 00BEM COAEpXKaHMS Kypca Ouonorum msi cp PeleHue s/ieMeHTapHBIX 3ajad 110 MOJICKYIISIPHOM
6uomnorun (6mocuHTE3 0O€nKa, KOMIUIEMEHTApHOCTh, TPACKPUIIUA)»CpeAHell MKOIbl U IpeJHa3HaueHa Il peanusanuu TpedoBanuii ®I'OC
BTOPOTrO IOKONEHHS K YCIOBHSIM M PE3ylbTaTy 00pa30oBaHMS OOYYAIOIIMXCS OCHOBHOH IIKOIBI IO OMOJIOTUH COITACHO Y4eOHOMY ILIaHy
obuieobpazoBarenbHoro yupexaenus MKOY «Denoposckast COLL».

ITporpamma paccuntana Ha 136 gacoB, B TOM 4uciIe Ha IPAKTHIECKYIO YacTb 68 9acoB.
1) «Ob6mas 6uonorus» — 68 gacos (10 kmacc);
2) «OO6wmas ouonorusi» — 68 vacos (11 knacc);

1. NJIAHUPYEMBIE PE3YJIbTATbI YHEBHOI'O IPEJMETA BHOJIOT U1
B pesyabrare n3yuyenus yuedHoro npeamera «buosorus» Ha ypoBHe cpeHero oouiero oopasoBanus:
BbInycKHHK Ha 6230BOM YPOBHE HAyYHTCS:
- PacKphIBaTh Ha MIPHMEPax Poib OHONOruy B (JOPMHUPOBAHUH COBPEMEHHON HAYyYHOH KapTUHBI MHpPA H B IIPAKTUUECKOU EATCILHOCTH
JIIOJICH;
- MIOHMMATh U OIUCHIBATh B3aUMOCBSI3b MEXIY €CTECTBEHHBIMH HayKaMH: OHonorueil, GQu3nuKkoil, XuMuel; ycTaHaBIUBATh B3aHMOCBS3h
TIPUPOAHBIX SBICHUI;
- HOHMMATh CMBICII, Pa3In4yaTh U ONUCHIBATh CUCTEMHYIO CBS3b MEKJYy OCHOBOIIOJATalONMMU OMOJIOTHYECKHMMH NOHATUSMHU: KJIETKa,
OpraHH3M, BHI, YKOCHCTeMa, Ouocepa;
- HCTIONB30BaTh OCHOBHBIE METOJBI HAyYHOTO MO3HAHHS B y4eOHBIX OHMOJIOTMYCCKUX HCCICHOBAHUAX, MIPOBOAUTH KCIEPHMEHTH! IO
U3y4EHUIO OMONIOrMYECKUX 0OBEKTOB U SBICHUH, OOBACHATH PE3yNIbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATH UX, (POPMYINPOBATH BEIBOJIBI;
- (hopMyIHPOBATh TUIIOTE3 HA OCHOBAHHUH HPEII0KEHHON OHOIOrHIeCKOH HH(OPMAIUH U IIpeAIaraT BapHaHThl IPOBEPKH THIIOTE3;
- CpaBHUBATh OHOJIOTHYECKHE OOBEKTHI MEXAy COo00il MO 3aJaHHBIM KPHTEPHUSIM, AENaTh BBIBOABI M YMO3AKIIIOUCHHS HA OCHOBE
CpaBHEHUS;
- 000CHOBBIBATH CJHHCTBO JXKHBOM U HEXUBOH HPHPOJBI, POACTBO >KUBBIX OPraHH3MOB, B3aUMOCBSI3H OPTaHU3MOB H OKpYXKalomei
CpeJbl Ha OCHOBE OMOJIOTHYECKUX TEOPHIA;
- HPHBOAUTH TPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCAMHCHHI KIETKH (OENKOB, JKHPOB, YIIICBOJIOB, HYKICHHOBBIX
KHCIIOT);
- pacmo3HaBaTh KIETKH (IPOKApHOT M DYKApPUOT, PACTCHHH U JKMBOTHBIX) IO ONHMCAHUIO, HA CXEMAaTHYECKHX H300pa’KCHHSAX;
YCTaHaBJIUBATh CBA3b CTPOCHMS U (DYHKIMI KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOO0Opa3ue KIETOK;
- PacIo3HABATh IOMYISAINIO U OHOIOTUYECKUH BHI II0 OCHOBHBIM IIPU3HAKAM;
- OIUCHIBATH ()eHOTUII MHOTOKICTOUHBIX PACTCHHI U XKUBOTHBIX 110 MOP(OIOrHIECKOMY KPHTEPHIO;
- 00BSICHATH MHOTOOOpa3He OPraHU3MOB, TIPUMEHSIS SBOITIOLMOHHYIO TCOPHIO;
- KIacCU(pUIUPOBATH OHONIOTHYECKHE OOBEKTH HA OCHOBAHUH OJHOTO HIM HECKONIBKHX CYIICCTBEHHBIX HNPH3HAKOB (TUIBI NMUTAHUSA,
CIIOCOOBI ABIXAHUSI I PA3MHOKCHHS, 0COOCHHOCTH Pa3BUTHU);
- 00BSICHATH IPUYMHBI HAC/ICACTBEHHBIX 3a00JICBaHMIA;
- BBIBILATH H3MEHYUBOCTD Y OPraHU3MOB; OOBSACHATH IPOSBICHUE BUAOB U3MEHUMBOCTH, UCIIONB3YS 3aKOHOMEPHOCTH H3MEHUHBOCTH;
CpaBHHBATh HACJIEICTBCHHYIO M HEHACTIEACTBCHHYIO H3MEHUNBOCTD;
- BBISBIIATH MOpQonornyeckue, (U3HONIOrMYECKUE, MOBEICHYCCKUE aNaNTallUd OPraHW3MOB K cpelaec OOMTaHWs M JCHCTBHIO
9KOJIOTHYeCcKUX (PaKTOpOB;
- COCTaBILITh CXEMBI IEPEHOCA BEIIECTB M YHEPIUH B OKOCHCTEME (L[CTIH ITUTAHHSA);
- HPHBOJUTH JI0KA3aTeIbCTBA HEOOXOAUMOCTH COXPaHEHHs OMOpa3sHOOOpasHs U YCTONYMBOTO Pa3BHTUS M OXPAHbI OKpYXKarolien
Cpensl;
- OLICHUBATh JIOCTOBEPHOCTh OMONOrMYecKod MH(MOPMAIHY, IOTYyYeHHOH U3 pa3HBIX MCTOYHHKOB, BBIICIATH HEOOXOIUMYIO
HH(pOPMALMIO IS HCIIONb30BAHUS €€ B y4eOHOI AEATEIbHOCTH M PEIICHUH MPAKTUYECKHX 3a/1ay;
- IIPEeJCTaBIATh OMONOIMYECKyl0 HH(OpPMAIMIO B BUAE TEKCTa, TAaONUIBI, rpaduka, JHarpaMMbl H I€NaTh BBHIBOJBI HA OCHOBAHHU
MPEICTABICHHBIX JaHHBIX;
- OLICHUBATH POJIb JOCTIXKCHUH T'€HETHKH, CENCKIMH, OMOTEXHOIOTHMM B MPAKTUYCCKON JESATEIbHOCTH YEIOBEKa M B COOCTBEHHOW
JKU3HU;,
- OOBSACHATH HETATHBHOE BIMSHUC BEIIECTB (aIKOr0JIsl, HUKOTHHA, HAPKOTHIECKUX BEIECTB) Ha 3apPOBIIIEBOE PA3BUTHE UETOBEKA;
- OOBSICHATH MOCIICACTBYS BIUSHUS MyTarcHOB;
- 00BSICHATH BO3MOXKHBIC TIPUYMHBI HACIICACTBEHHBIX 3a00ICBaHMI.
BbInmycKHHK Ha 6230BOM YPOBHE NMOTYYHT BO3MOKHOCTh HAYUHThHCH:
- oasamb HayuHoe 00BACHEHUe OUONOUHeCKUM QAKMam, npoyeccam, AENEeHUsM, 3AKOHOMEPHOCHAM, UCHOL3YS OUONO2UYecKue
meopuu (KNemounylo, 3601I04UOHHYI0), yueHue 0 buocgepe, 3aKoHbL HACTEOCMBEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCIL;
- Xapaxkmepuz08amo CoO8peMeHHble HANPABNEHUs 8 PA3BUMUL OUOTO2UL, ONUCBIBAMb UX BO3MOICHOE UCHOIb308AHUE 6 NPAKMUUECKOU
0esmebHOCU,
- cpasHusams cnocoobl Oenenis Kiemku (MUmos u meuos);
- pewamsv 3a0ayu Ha nocmpoerue Gpazmenma emopou yenu JJHK no npeonoscennomy ppaemenmy nepeoi, uPHK (MPHK) no
yuacmky JJHK;
- pewams 3a0auu Ha onpeoeienue KOMUUecmsea XpoMoCcoM 6 COMAMUYECKUX U NOJOBLIX KIeNKAX, d MaKdice 6 KIemkax nepeod Hauaiom
OefleHus (Mello3a Uiy MUmo3a) u no e20 OKOHYAHUU (0151 MHO2OKILeIOYHbIX OP2AHUZMOB);
- pewams ceHemuyeckue 3a0avu Ha MOHOSUOPUOHOe CKpewusanue, COCMAasAmMb cXeMbl MOHOUOPUOHO20 CKDEWUBAHUS, NPUMEHSI
3aKOHbI HACTEOCMBEHHOCHIU U UCNOIb3YSL OUOIOUHECKYI0 MEPMUHONIOZUIO U CUMBOTUKY;
- YCMAHAGIUEAMb MUN HACIE008AHUSL U XAPAKMEP NPOSGNeHUs NPUSHAKA NO 3A0AHHOU cXeme POOOCIO6HOU, NPUMEHS 3AKOHbI
HAC1e0CmMEeHHOCIU,
- oyeHusams  pe3ynbmanmvl  83auMOOeUCeUs. 4enogeka U OKpyscaroujel  cpeobl, NPOSHOZUPOBANb BO3MONCHbIE NOCIEOCMEUs
desimebHOCMU Yel08eKa OJisl CYuecmBo8aHUs OMOENbHbIX OUOIOSUYECKUX 00BEKIMO8 U YelblX NPUPOOHBIX COOOWeCmaE.



2. COJEP KAHUE YYEBHOI'O IIPEJIMETA

O6mas 6nonorus
10-11 xmacc (136 gaca)

Baenenne (7 uacon)

Ba3oBblii ypoBeHb
BuoJorns kak KoMILJIEKC HAYK 0 ;KHBOJi pupo/e
Buomnorust xak KOMIUIEKCHas HayKa, METOABI HAy4HOTO MO3HAHMS, HCIONb3yeMble B Ouonoruu. Cospemennvie HAnpagieHus 6
ouonozuu. Pons Guonoruu B hopMHPOBAHHH COBPEMEHHOI HAayYHOMN KapTHHBI MUPA, IPaKTHYECKOE 3HAUCHNUE OHONIOTMYECKUX 3HAHUH.
Buonornueckue cucTeMsl Kak IpeIMeT U3ydeHHs. OHOIOTHN.

CTpyKTYpHBI€e U (PYHKIIMOHAJILHbIE OCHOBBI sKU3HU

MosekyssipHbIe OCHOBBI Jkn3HH. Heopranuueckue BemiecTBa, ux 3HaueHue. OpraHuveckue BeriecTBa (YIJICBObI, JUMUIBIL, OCIKH,
HyKJIEUHOBBIE KUCIIOTH, AT®) u ux 3HaueHue. buononumepst. pyaue opeanuyeckue eewecmea kiemku. Hanomexnonoeuu 6 6uonocuu.

Luronorusi, METoABl LUTOJNIOTUH. POJIb KJIETOYHOH TEOpHH B CTAHOBJICHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
Knetku npokapuoT 1 5ykapuoT. OCHOBHbBIE YaCTH M OPTaHOUBI KICTKH, UX (DYHKIIHH.

Bupychl — HeksieTouHas popma KU3HU, MEPBI TPOGHUIAKTUKH BUPYCHBIX 3a00JICBAHUM.

KusnenesrenbHocTh KieTkH. llmactuyeckuit obmen. dortocunres, XxeMmocuHTe3. buocuHTe3 Oenka. DHepreTHYecKHid OOMEH.
XpaHeHue, nepeaaya ¥ peanu3anys HacleJCTBeHHOU HH(popMaluu B kietke. ['eHernyeckuit kon. ['eH, reHom. [enomura. BausHue HapkoeeHHbIX
8eujecme Ha NPoyeccyl 6 Kiemkxe.

Knerounsrit nuki: uaTepdasa u aenenne. MUTO3 U Melio3, ux 3HadeHHe. COMAaTHUECKUE H TTOJIOBBIE KICTKH.

Opraausm

OpraHu3m — eJMHOE Ieloe.

KusnenesTenbHOCTh opranu3Ma. Perymsamus ¢pyHKknuil opraHnsma, FoMeocTas.

Pasmuoxxenue opranu3MoB (6ecronoe u monooe). Cnocodwl pasmuodicenus y pacmenui u dcusomuvlx. VHIUBAIyadbHOE PAa3BUTHE
opranu3ma (oHTorenes). IlpuunHbl HapymieHu# pa3BUTHA. PenpoayKTHBHOE 310pPOBbE YEIOBEKA; IOCIEACTBHS BIMSHUS AJIKOrOJs, HUKOTHHA,
HApKOTHYECKUX BEIIECTB HAa YMOPHOHAIBHOE Pa3BUTUE YeNOBeKa. JKu3HeHHble YuKibl PA3HbIX SPYNN OP2AHUIMOS.

T'enernka, MeTons! reHeTHKH. ['eHeTHYecKass TEPMUHOIOTHS M CHMBOJIHKA. 3aKOHBI HacieACTBeHHOCTH I'. Mennens. XpomocomHast
Teopus HacneAacTBeHHocTH. OnpeneneHue nosa. CLeruieHHOE ¢ TT0IOM HacleI0BaHHe.

T'enernka uenoseka. HacnencrBeHHbIe 32001¢BaHUS YETOBEKa M UX MPEAYNPEKICHHE. DTHUSCKHE aCIEKTH B 00JIACTH MEIUIIMHCKOM
TCHETHKH.

I'enotun u cpena. HewacnencrBeHHass M3MeHYMBOCTb. HaciencTBeHHas M3MEHYMBOCTb. MyTareHsl, MX BIMSHHE Ha 3]I0pPOBbE
YeIoBeKa.

JlomecTHKaus U celTeKus. MeTozb! celeKun. bHOTeXHOTIOrHs, ee HAIPaBIICHUS U IEePCIEKTUBEI PAa3BUTHS. buobe30nacHocns.

Teopml 3BOJTHOIHHA

PazBuTHe 3BOTIOIMOHHBIX Mﬂeﬁ, OBOJIIOITHOHHAA TEOPUA . I[apBI/IHa. CunTerndeckas TEOPpHUs IBOJIIOIINAHU. CBPI,E[CTGJ'II)CTBa OBOJIIOITAHA
JKUBOU TIpUPOABIL. MHKPO3BOJ'IIOLIPI${ 1 MaKpOOSBOJIIOLUA. BI/II[, €ro KpuTepuu. HOHyJ'IﬂLIPIS{ — DJIEMCHTapHas €ANHHULA 3BOJJIIOLHH. I[BPDKyH.IPIe CHJIBI
OBOJIIOIIUH, UX BIINIHUC HA FeHO(iJOHI[ TOIYJIAIUHA. HanpaBneHI/m OBOJTIOIIUH.

MHOI‘OOGpaSMe OpPraHU3MOB KaK pE3yJibTaT 5BOJOLNHA. HpI/IHI_II/IHLI KJ'I&CCMQ]PIK&LIMH, CUCTCMATHKa.

Pa3zBuTue xu3Hu Ha 3emiie

T'unorespl MPOUCXOXKICHUS KU3HU Ha 3emiie. OCHOBHBIE TAIbI SBOJIOLMH OPTaHUYECKOTO MUpa Ha 3emIie.

CoBpeMeHHbIE IPEACTABICHHUS O TIPOUCXOXKACHUH YeJIOBEKa. DBOIOLKS YeIOBeKa (aHTponorenes). J{BHKyIHe CHIIBI aHTPOIIOreHE3a.
Pachl yenoBeka, MX MPOUCXOKICHUE U CAUHCTBO.

OpraHu3Mbl H OKpY:KaloLias cpejaa

IIpucnoco6neHns OpraHu3MOB K JEHCTBUIO YKOJIOTHYECKUX (HaKTOPOB.

Buoreonenos. Dxocuctema. PaznooOpasue sxocucreM. BzammooTHOmEHHS MOMyIsuid pasHBIX BHIOB B dKocucTeMe. Kpyrosopor
BCIIECTB M TOTOK SHEPrUM B SKOCHUCTEME. YCTOHYMBOCTD M JMHAMHKA SKOocHcTeM. IlocnencTBUs BIMSHUS IEATCIBHOCTH 4YEJOBEKAa Ha
skocucTeMbl. CoxpaHeHne 6nopa3HooOpasys Kak OCHOBA YCTOHYMBOCTH SKOCHCTEMBI.

CtpykTypa 6Hochephl. 3aKOHOMEPHOCTH CyIIeCTBOBaHHs Onocdepsl. Kpyeosopomul geujecma @ buocgepe.

I'nobanbHbIe aHTPONIOreHHbIC H3MeHEeHHs B Onocdepe. [IpobiaeMsl ycTOHYNBOrO pa3BUTHS.

Tlepcnexmusbl passumius GUOIOUYECKUX HAYK.

3. TEMATHYECKOE IINTAHUPOBAHME c yka3zanueM 4acoB, 0OTBOAMMBIX HA 0CBOEHHE KA K/10H TeMbl
3.1.06wmas 6uonorus. 10 kinacc (68 yacos)
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Beenenue.(7 yacoB)
7 7
1 1
Pasnen 1. Tema 1. Knetka (35 gacoB) 35 35




2 3
Pasnen 2. Tema 2. Pa3MHOXeHHE M HHAMBHAYyalbHOE pa3BUTHE (8 3 3
Jaca)
Paszgen 3. Tema 3. OcHoBbl reHeTrkH. (13 yacoB)
13 13
1 2
Pa3nen 4. Tema 4. ['enetuxa uenoseka (3 4acoB) 3 3
1
IMoBTopenne mo temam «KieTka, pa3MHOXKECHHE M WHIUBHIyalbHOE 1 1
pa3BUTHE, TCHETHKAY.
HTorosas KoHTpoJsIbHAs paboTa 3a roj 1 1
Hroro 68 68 4 6

JlaGopaTopHble padoThbI:
«/crionp30BaHUe Pa3IMIHBIX METOIOB TIPY U3YICHUH OHOIOTHYECKUX 00BEKTOB (Ha IPHUMepEe pacTCHHII)»
«CpaBHEHHE CTPOEHHUS KJIETOK PACTEHHMH, )KUBOTHBIX, TPUOOB U OaKTEpHii».
«Habmnroenue mIa3Monu3a 1 AeIIa3MOIn3a B KICTKaX KOXKUIIBI JIyKay.
«3MeHYHBOCTS, TIOCTPOCHHE BapHAIIMOHHOTO PSAa U BApHAIIMOHHOI KPUBOWD)

b=

IpakTuyeckue padoThl
1.«Perienue 31eMeHTapHBIX 3324 10 MOJIEKYIApHOI Ononoruu (0HocHHTe3 Oenka, KOMIIEMEHTAPHOCTh, TPAHCKPUIIITHS )»
2. Pemienne aneMeHTapHbIX 3a/1a4 [0 MOJIEKYJSIpHON Onosoruu (OHOCHHTE3 OerKa, TPaCsIIus )»
3.«Permenue 21eMEHTapHBIX 3a/a4 110 MOJIEKYJIIPHOH OHOIOruy (MHTO3 U MEH03)»
4.«CocTaBIIeHHE DIEMEHTAPHBIX CXEM CKPEIIUBAHUDY
5.«Pelrenne 351eMEHTapHBIX TCHETHYECKHX 331a4 Ha MOHOTHOPHIHOE CKPEIMBAHUE.
6. «Pemenne sneMeHTapHBIX «COCTABICHHE U aHAIN3 POAOCIOBHEIX YEIIOBEKAY.

KoHTpo/ibHbIe padoThbl

Texymuii KOHTPOIb (KOHTPOIBHBIE PAOOTHI) IO TEMAM:
Beenenue, ki1eTka, reHeTUKA

Hrorosast KOHTposIbHAsE paboTa.




3.2. O6mas buonorus. (11 xmace 68 gacos)

KoHTpoabHbIe
KonnuyecTBo yacos
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Pasnen 5. Tema 5. OcHOBEI yueHust 06 3Bomronuu (17 gacos)
17 17 4 1 1
Paznen 6. Tema 6. OCHOBBI ceJIEKIUU U OMOTEXHOJIOTHUHU (64aCcOB)
6 6 1
Paznen 7. Tema 7. AuTpororexes (64acoB)
6 6 1
Pazgen 8. Tema 8. OcHoBEI 3k0n0rHU (18 yacoB)
18 18 3 1
Pa3nen 9. Tema 9. OBomonust 6uocdeps! u genosek (9 gacos)
9 9 1
[ToBTopenue 3a kype «O6mias Guonorus
10 10

JlaGopaTopHble padoThbI:

«Ormucanue ocobeit Buaa mo MopoIoruieckoMy KpUTEPUIO»
«BbIsABIICHHE H3MEHYUBOCTH y 0COOCH OJJHOTO BUJIA»
«BBIsBICHHE IPUCIOCOOICHHN K cpeie OOHTaHUsD)
«M3yaenue apoMop(h030B Y paCTCHUH U >KHBOTHBIX)»

o

IpakTuyeckue padoThl

«CpaBHHUTEIIbHAS XapAKTEPUCTHKA €CTECTBEHHOTO ¥ HCKYyCCTBEHHOTO 0TOOPa»
«PelIeHne 3KOIOTUYECKUX 3a/1a4»

«CocraBlicHHE CXeM Nepeiadn BELIeCTB ¥ SHEPrHy (1erei MUTaHus)»
«BBbIBICHHE aHTPOIOTCHHBIX U3MEHEHUH B 9KOCHCTEMAX CBOCH MECTHOCTID)

bl e

KoHTpo/bHbIe padoThbl

Texymuii KOHTPOIb (KOHTPOIBHBIC PAOOTHI) O TEMAM:

OCHOBBI y4eHHs1 00 3BOJIOLMHN,0CHOBBI CEJICKIIUK U OMOTEXHOJIOTHHU,aHTPOIIOTEHE3,0CHOBBI SKOJIOIMH,3BOIIIOLMS OHOChepsI 1
YEIIOBEK.



