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Pabouas nporpamma

yueOHOro npeaMmera (Kypca)

buoJgorus

10 xkaacc

ABTOP-COCTaBUTEIb:
Vuutens Ononoruu
Hamaesa O. B



ITacmopT pado4ell NporpaMmsI

Ha3Banmue, aBTOp M roa M3IaHUs Npea-
METHOH y4eOHOH mporpamMmbl (mpuMep-
HO#, aBTOPCKOH), HA OCHOBE KOTOPOM
pa3padorana Pabouasi nporpamma

[Iporpamma o 6HOIOTUM 7151 OCHOBHOTO OOIIETO
o0OpazoBaHHs

[Iporpammbl cpeanero (monHoro) odmiero obOpa3oBa-
Hus 1o O6uonoruu s 10-11 xmaccoB (0a30BBINA ypo-
BeHb) aBTopoB W.b.Aradonosoii, B.M.Cusormnazosa//
[Tporpammel aist 0011€00pa30BATENBHBIX YUPEKICHUN.
[Ipuponosenenue. 5 knacc. buonorus. 6-11 kmaccel. —
M.: Ipoda, 2013. — 138 c.///

B.b.3axapoBa, W.b.Aradonosa, B.M.CuBormaszosa
(muans H.M.Conuna) «OO6mas Ouomnorus. ba3oBbrit

YPOBEHBY»: YUeOHHK I 001eo0pa3. yueo. 3aBeCHHIA.
— M.: Jlpoda, 2013. - 368c.

Y4yeOHuKH

buonorust: OG6mas 6uonorus. 10 xi. ba3oBsiii ypo-
BeHb: yueOHuk/ B.M Cusormazos, W.b.AradoHos,
E.T.3axapoBa. — 2-¢ usn., crepeorun. — M.: JIpoda,
2014. —253,[3] c.: . ISBN 978-5-358-13785-1

O0bém yueOHOro BpeMeHH 34 yacoB
Pexum 3aHATHH 1 yac B Heneno
YpoBeHb 00y4yeHHs 0a30BbIN




HHOACHUTEJBHAA 3AIINCKA

PaGovas nporpamma 1o 6uosnorun B 10 Kiacce cocTaBieHa Ha OCHOBE CIEIYIOIINX HOP-
MaTUBHBIX JOKYMEHTOB:

. ®enepanpHOro ['ocynapCcTBEHHOr0 CTaHIapTa,

. [TpumepHoOi IporpamMmsbl cpeHero (IOJTHOT0) 00IIero 00pa3oBaHus MO OMOJIOTUH
(6a30BBIi YPOBEHB)

o [Tporpammel cpeaHero (MOHOTro) obmiero oopasoBanus mo omonoruu mis 10-11

kiaccoB (0a30BeIi ypoBeHb) aBTOpoB U.b.Aradonosoii, B.1.CuBornazosa// [IporpamMmer ass
o0meoOpazoBaTeNbHBIX Yupexkaenuid. [Ipupomosenenue. 5 kinacc. buonorus. 6-11 kiaccel. — M.
Hpoda, 2006. — 138 c.///

. bazucHoro yue6Horo mrana Ha 2010-2011 y4eOnbIi TOT

. VYyeonoro miana MOY «I'umnazusi» r. Menzenmuacka PT na 2010-2011 yueOHbIi
roJ

. B.B.3axaposa, U.b.Aradonosa, B..CuBornazosa (munust H.U.Conuna) «O61mas

Ouonorusi. ba3oBelil ypoBeHb»: YueOHUK i1 00mieoopas. yueb. 3apenenuid. — M.: JIpoda, 2015.
- 368c.

Mecto npeamera B yueoHoMm miiane MOY «I'umHazus»

CornacHo neiictByromemy basucaomy yuebHomy minany, pabovast mporpamma ais 10-ro
KJjacca IMpeaycMaTpuBaeT oOydeHHe OMoJormM B oObeMe | 4aca B HENENI0 Ha MPOTSHKCHUU
yueOHOro rojia, 35 4acoB B roji, U3 HUX 3 Yaca Ha MPOBEACHUE 3aYETHBIX PadoT.

Henun u 3aga4n u3yveHus: 6Mo10ruu

[Tporpamma mo Ouonorun ans ywamuxcst 10-11 kimacca moctpoeHa Ha Ba)KHOM
COJIepKATEIbHON OCHOBE — T'yMaHU3Me; OMOIICHTPU3ME U MOJUIICHTPU3ME B PACKPHITHN CBOWCTB
JKUBOM MPUPOJIBI, €€ 3aKOHOMEPHOCTEH; MHOTOMEPHOCTH Pa3HOO00pa3usl YPOBHEW OpraHu3aluu
KU3HU; UCTOPU3ME SIBICHUM B NPUPOJIE U OTKPHITUH B OMOJIOTMYECKOW 00JacTH 3HAHUM;
MOHUMAaHUU OMOJIOTUH KaK HAYKH U KaK SIBJICHUS KYIbTYPBHIL.

[Iporpamma kypca «buonorus» st ydamuxcst 10-11 kimaccoB CTaBUT —HeJIbIO
MOJATOTOBKY BBICOKOPA3BUTHIX JIIOJEH, CIIOCOOHBIX K AKTUBHOM JESATENbHOCTH; pPa3BUTHE
MHAUBUAYAJIbHBIX CIIOCOOHOCTEH yyammxcs; pOpMUPOBaHUE COBPEMEHHON KapTUHBI MUpPA B UX
MHUPOBO33PEHHUN.

B 10 xnmacce mpexycMatrpuBaeTcs U3yd4eHUE TEOPETHUECKUX M MPUKIIATHBIX OCHOB 001IIeH
6uonoruu. IIporpamma Kypca BKJItOYaeT B ce0sl BOIPOCH! NMPOrpaMMbl 001e00pa3oBaTeIbHON
mkotsl st 10-11 xmaccoB. B Heli coxpaHeHbI Bce pa3fienbl U TEeMbI, H3ydaeMble B cpeHel 00-
111e00pa30BaTENIbHOM 11IKOJIE, OIHAKO COJIEpKAHUE KaKIOro y4eOHOro GJ0Ka yrnpouieHo B COOT-
BETCTBUU C BO3PACTHBIMU OCOOEHHOCTSIMH OOYYaIOIIUXCS U € YIETOM 00pa3oBaTeIbHOIO YpOB-
HS. DTO HALLIO CBOE OTpakKeHHE B paboyell mporpaMMe B 4acTH TpeOOBaHUI K MOATOTOBKE BbI-
IyCKHUKOB, YPOBEHb KOTOPBIX B 3HAUMUTEIBHOM CTENEHU OTIMYAETCS OT YPOBHSI TpeOOBaHUM,
npenbsBisieMbix K yyammumces 10-11 kmaccoB. Kak B OTHOIIEHUH KOHTPOJIUPYEMOTo 00bEMa Co-
JIepKaHusl, TaK U B OTHOILIEHUH [TPOBEPSEMBIX BUIOB JESATEIBHOCTH.

[TpuHIUMIBI 0OTOOPA OCHOBHOTO M JIOTIOJIHUTENBHOTO COJEPXKAHUS CBSI3aHBI C MPEEMCT-
BEHHOCTHIO 1€l 00pa30BaHusl Ha Pa3jIMYHbIX CTYNEHSX U YPOBHSIX OOyu€HUs, JIOTUKOW BHYT-
PHUIIPEIMETHBIX CBSI3€H, a TaK)Ke C BO3PACTHBIMU OCOOCHHOCTSMU pa3BUTHs oOyuatomuxcs. Jlis
(bopMHUPOBaHUS COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUpPA MPU U3Y4YEHHUU OHOJIOTHUU
BBIJICJIEHBI CIIEAYIONIME HH(POPMAIMOHHbIE €AMHUIBI (KOMITOHEHTHI 3HAHUI): mepmunbl, (hakmel,
npoyeccyl U 00beKmbl, 3aKOHOMEPHOCTU, 3AKOHDYL.

Peanuzanus paboueil nmporpamMmsl npenycMaTpuBaeT noarotoBky ydammxces k EI'D. Co-
Jep>KaHUE IPOrpaMMBl, a TAK)KE B MOPSIIOK MTPOXOXKACHUS TEM, UX CTPYKTYpa B CIEIYIOIIEM I10-
psaKe:

* Jlns npuoOpeTeHus MPaKTUUEeCKUX HABBIKOB M MOBBIIICHHS YPOBHS 3HaHUH B pabouyro
IporpaMMy BKJIIOUEHBI JJa0OpaTOpHBIE U MpaKTHUECKue paboTsl, peaycMoTpenHsle [IpumepHoii
IIPOrpamMMoi.



» Hymeparust mabopatopHbix paboT JaHa B COOTBETCTBHUH C IMOCIIEIOBATEIILHOCTHIO YPO-
KOB, Ha KOTOPBIX OHU MpoBoJsATcs. Bee mabopaTopHble u nmpakTuyeckue paboThl SBISIOTCS Ta-
aMu KOMOMHHUPOBAHHBIX YPOKOB M MOT'YT OLIEHUBATHLCS IO YCMOTPEHUIO YIUTEIIS.

e JInst TeKymiero TeMaTH4eCKOro KOHTPOJISI U OLIEHKH 3HAHHUM B CHUCTEME YPOKOB Ipeny-
CMOTpEHBI ypoku 3a4eT. Kypc 3aBepiiaet ypok 0000IIeHNs U CHCTeMaTU3alliy 3HaHUH.

Cucrema ypoKOB COPHEHTUPOBAHA HE CTOJILKO Ha Mepeauy «IOTOBBIX 3HAHUN», CKOJIBKO
Ha (HOPMHUPOBAHHE AKTUBHOW JIMYHOCTH, MOTUBHUPOBAHHON K camM000pa3oBaHuIo, 00ianaromei
JIOCTaTOYHBIMM HaBBIKAMU U TICHXOJIOTUYECKUMHU YCTAaHOBKAMHU K CaMOCTOSITEIbHOMY TOHCKY,
0TOOpY, aHAIK3Y U UCIOJIB30BAaHUIO HH(POPMALIHH.

Oco0oe BHUMaHHE YAENSETCS MO3HABATEIIbHON aKTUBHOCTHU Y4YalIUXCs, UX MOTHBHPO-
BaHHOCTH K CaMOCTOSITENIbHOW y4eOHO# pabore. B CBsI3u ¢ ATHM mpu OpraHu3anuu y4eOHO-
MO3HABATEJILHON JESTeNbHOCTU MpeArnoiaraeTcs padora ¢ padoueil Terpaapio. B rerpanp BKIiItO-
YeHBI BOIIPOCHI U 33/1aHUs, B TOM 4uclie B (hopMme TabOpaTOpHBIX paboT, CXeM, HEMbIX PUCYHKOB.
Pabora ¢ HEMBIMU pUCYHKaMH MO3BOJIUT JTUArHOCTUPOBATH C(HOPMHUPOBAHHOCTH YMEHUS y3Ha-
BaTh (pacrmo3HaBaTh) OMOJOTHMYECKHE OOBEKTHI, a TAK)K€ MX OpPraHbl M JPYrHe CTPYKTypHBIC
KOMIIOHEHTBI. DT 3aJlaHUs BBIIOJHAIOTCA MO X0y ypoka. Ilo3HaBaTenbHble 3amaun, TpeOyro-
M€ OT YYEHUKA PA3MBIILIICHUN WIH OTPAOOTKH HABBIKOB CPABHEHHSI, COTIOCTABIICHHSI BHITIOJTHE-
HUS B KaYeCTBE JIOMAIITHETO 3aJaHHusl.

B YMK s 10 k1acca BXOANT:

1.B.b.3axapoBa, .b.AradonoBa, B..CuBornaszosa (nunust H.M.Conuna) «O0miast 6uo-
norusi. bazoBelil ypoBeHb»: YUeOHUK g 00meooOpas. yued. 3aBeaenuil. — M.: Ipoda, 2006. -
368c.

Metoanyeckre mocoOust sl yIuTels:

1. T.A.Ko3noBa «O6mas 6uosnorusi. bazossiii ypoBens» 10-11 kiaccel: MeToanueckoe
nocobue k yueOHuky B.B.3axapoma, .b.Aradonosa, B.M.CuBormnazosa (yiuaus H.M.Conuna)
«O06mias 6uonorus. ba3oBeili ypoBeHb»: YueOHHMK [Uisi 0OmieoOpa3. yueb. 3aBeneHuil. — M.:
Hpoda, 2006. - 368c.;

2. Ilporpammsel ansi o6meoOpa3zoBaTeNbHBIX yupexaeHuil. [IpupogoBenenue. 5 kiacc.
buonorus. 6-11 xnaccer. - M.: Ipoda, 2005. - 138 ¢;

3. COopHMK HOpMaTUBHBIX JOKyMeHTOB. buonorus / Coct. 3.J1. nemnpos, A. I', Apkab-
eB. - M.: [Ipoda, 2006;

JlomonHUTENbHAS TUTEPATYpA:

1) AxumoB C.M. u np. buomorus B Tabnuiax, cxemax, pUCYHKax. YueOHO-
oOpa3zoBatenbHas cepus. - M: Jluct-Horo, 2004. — 1117c. buonorusi: CipaBoYHUK MIKOJIBHUKA U
crynenta/llon pen. 3.bpema u WU. Meitake; [lep. ¢ Hem. — 3-¢ u3n., crepeorunt. — M.: Jlpoda,
2003, c.243-244.

2) bonrosa N.B. COopHuK 3a7a4 MO 0011 OHMOIOTHH C PEIICHUSIMH JJIs MTOCTYHAIOIUX
B By3bl. - M: OO «OHUKC 21 Bek», «Mup u obpazoBanuer, 2006. — 134c.

3) bopzosa 3B, Jlaraee AM. Jlugaktudeckue Marepuaibl Mo Ouosnoruu: Meroanmdeckoe
nocobue. (6-11 ki) - M: TL «Cdepa», 2005. — 126¢. Eroposa T.A., KinynoBa C.M. OcHOBBI
ouorexuonoruu. — M.: U1 «Akamemusi», 2004. — 122c¢.

4) Jlepuep I'.1. O6mas 6uonorus (10-11 xkmaccsl): [ToaroroBka k EI'D. Kontponbsusie u
camoctosrtenbhubie padoTel/ I'.U.Jlepuep. — M.: Dxemo, 2007. — 240c.

5) Mapxkuna B.B. O6mas 6uonorus: yuebnoe nocooue/ B.B.mapkuna, T.}O. Tatapenko-
Kosmuna, T.II. [Topagosckas. — M.: poda, 2008. — 135c.

6) HoBoxenoB FO.W. ®dunernueckas sBomtonus uenoBeka. — ExarepunOypr, 2005. —
112c.

HNuTepHeT-pecypcebl:

http://bio.1september.ru/ - razera «buonorus» - npuiIoKeHUe K «1 ceHTIOps»

WWW.bio.nature.ru — HaygHble HOBOCTH OUOJIOTHU

www.edios.ru — Diiioc- MEHTP AUCTAHIIHOHHOTO 00pa30BaHHMS



www.km.ru/educaition - yueOHble MaTepuassl u ciaoBapu Ha caite «Kupwit u Medo-
VD).

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. ITon6opka nHTEepHET-MaTEpHUAaIOB
JUTSL YIUTENeH OMOJIOTHHU 110 pa3HbIM OMOJIOTHYSCKUM JUCIMIIAHAM.

http://charles-darvin.narod.ru/ DnexTpoHHbIe Bepcuu mpousseacHuii U./lapBuHa.

http://www.l-micro.ru/index.php?kabinet=3. Mudopmariiust 0 mkoiIsHOM 000pyI0BaHUH.



COJAEPKAHUE ITPOI'PAMMBbI

Pa3nea |. Bnosnorns kak Hayka. Meroabl Hay4YHOro nosnanus. (3 1)

Tema 1.1. Kparkas ucropusi pa3purusi ouosoruu. Cucrema 0MOJI0rHYeCKUX HAYK.
(1 uac).

buonorus kak Hayka. Mecto 6uojioruu B cucreMe HayK. 3HaueHue OMOJIOTUU ISl TOHU-
MaHHs Hay4YHOU KapTHHBI MUpa. CBsA3b OMOJOTMYECKUX JUCHUIUIMH C APYTUMH HayKaMH (XUMU-
eH, pu3uKol, MaTeMaTuKo#, reorpadueit, actpoHomuerd u ap.). Mecto kypca «O06mias 6uoio-
TUs» B CUCTEME €CTECTBEHHOHAYYHBIX JUCHUILINH. Llenu u 3axaum Kypca.

Tema 1.2. CymHoCTh M CBOMCTBA KMBOr0. YPOBHHM OPraHU3alMU U METOAbI MO3HA-
HMS )KMBOI NpUpPoabI (2 yaca).

YpoBHU OpraHu3aluy )KUBOW MaTEpHH; KU3Hb U JKUBOE BEIIECTBO; KOCTHOE U OMOKOC-
HOE BEIIECTBO OMOC(Epbl; MOJEKYIAPHBINA, KIETOYHBINA, TKAHEBOM M OpPTaHHBIA, OpraHU3MEH-
HBI, MOMYJISIIMOHHO-BUIOBOM, OMOLIEHOTUYECKUN U OUOochepHbIl YPOBHHU OpraHU3alluu KUBO-
ro.

OcHoBHbIE CBOMCTBA KMBOr0. MHOrooOpasue >KuBoro Mmupa. EAMHCTBO XMMHUYECKOTO CO-
CTaBa >KMBOH MaTepHH; OCHOBHBIC T'PYIIBI XMMUYECKHX 3JEMEHTOB W MOJIEKYJ, 00pa3yromux
JKUBOE BellecTBo Oumocdepnl. Kietounoe crpoeHrne opraHu3MoB, Hacelsromux 3emno. OoMeH
BELIECTB U CaMOPETyJIALMs B OMojoruueckux cucreMax. CaMoBOCIPOU3BEICHUE; HACIEICTBEH-
HOCTbh U U3MEHUYMBOCTh KaK OCHOBA CYILIECTBOBAaHUS KUBOW mMaTepuu. Poct u pa3Burtue. Paznpa-
KUMOCTh; (POpPMBI M30MPATENbHON pEeakIi OPraHW3MOB Ha BHEIIHHE BO3JCHCTBUS. PuTMmu-
HOCTb MPOIIECCOB KUZHEACITENLHOCTH; OMOJIOTUYECKUE PUTMBI U UX 3HadeHHe. [IMCKpPEeTHOCTh
JKUBOT'O BEIIECTBA, B3aMMOOTHOILLIEHUS YacTU M LIEJOoro B OuocucreMax. DHEPro3aBUCUMOCTb
JKUBBIX OPTraHU3MOB; (POPMBI TOTPEOICHUS YHEPTHH.

Panea Il. Knerka (10 uacoeé+1 uac na 3auem).

Tema 2.1. UcTopust nzyuenus kjierku. Kinerounas reopus (1 uac).

Pa3zButne 3Hanmii o xierke. Pa6otel P.I'yka, A. Ban JleBeneyka, K.O.bapa, P.bpoyHa,
P.Bupxosa. Knerounas teopust M. [lneiinena u T. [lIBanHa. OCHOBHBIE MOJ0KEHUS COBPEMEH-
HOM KJIETOYHOH Teopuu. Posib kinetouHoi Teopuu B pOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-
Hay4YHON KapTHUHBI MUDA.

Jemoncrpanuu. Cxema «MHoroo6pasue kietok». OcHoBHble noHsTHA. Kierka. Lurto-
norusi. OCHOBHBIE MOJIOKEHUSI KIIETOUHOM TEOpHUH.

Tema 2.2. Xumnueckuii coctaB KJIeTKH (4 uaca).

DneMeHTapHBIA COCTaB KUBOTO BemiecTBa 6nocdeprl. PacripocTpaHEHHOCTD 3JIEMEHTOB,
UX BKJIaJ B 00pa3oBaHUe KMBOM MaTepuu. Makpo3aeMeHThl, MUKpodJieMeHThl. Heopranuueckue
MOJIEKYJIbI KMBOT'O BEIIECTBA: BOJIA, COJIU UX POJIb B 00ECIIEUEHUH MTPOLIECCOB )KU3HEAEATEIbHO-
CTH U NOAJIEP/)KaHUU TOMEOCTA3a.

Opranuueckrie MOJeKyJbl. buonornyeckue nonumepsl — 6enku. buonorndeckue karanu-
3aropsl. YrieBoasl. JKupsl. [IHK. YpoBuu crpykrypHoii opranuzanuu. PHK. Butamuss.

Hemoncrpaumuss [uarpammsel: «PacnpeneneHrne XUMHUYECKUX JJIEMEHTOB B HEKHBOU
npupoze», «Pacrpenenenue XMMUYECKHX 3JIEMEHTOB B >kMBOH mpupoae». [lepuoanyeckas tabd-
nuna neMeHToB. Cxembl U Tabmuibl: «CTpoeHue Mosekyn 0enka», «Ctpoenne mosekyn JJHK»,
«Ctpoenne monexkyn PHK».

OcHoBHble TOHATHS. OpraHoreHbl, MaKpO3JIEMEHThl, MHKPOAJIEMEHTHI, YJIbTPaMHUKPO-
aneMeHThl. CBolcTBa BOJbl. MUHEpallbHbIE CONU. buononaumepsl. Jlunuapl, TUNonas!, yrieBo-
IIbI, O€JTKU, HYKJIEMHOBBIE KUCIOTHI, perukarms JJTHK.

Tema 2.3. CTpoeHne 3yKapMOTHYECKOI ¥ MPOKAPUOTHYECKOH KJIeTok (3 yaca).

[Tpokapuornueckue kieTku; Gpopma u pazmepsl. CTpoeHHE IUTOMIIA3Mbl OaKTepHUaIbHON
KJIETKH; OpraHu3aIys MeTadoian3ma y npokapuort. I'enetnueckuii anmapar 6akrepuit. Criopoo6-
pa3oBanue. PasmHoxxeHne. OCHOBBI CUCTEMATHKHU; MECTO M POJIb TPOKAPUOT B OMOLIEHO3aX.



[MuTornasmMa 3yKapuOTHYECKOW KJIeTKH. MeMOpaHHBIH NMPUHLIMII OpraHU3alud KIETOK;
CTPOCHHE OMOJIOTMYECKOW MEMOpPaHbl, CTPYKTYpHBIC M (DYHKIIMOHAIbHBIE OCOOCHHOCTH MEM-
OpaH pa3NUYHBIX KJIETOYHBIX CTPYKTYp. OpraHeuibl HUTOIUIA3MbI, UX CTPYKTypa U (yHKIHUU.
[Tutockener. BkiroyeHus, uX 3HaYeHHsT U poyib B MeTabonu3me kierok. Kierounoe sapo —
LEHTP YIPaBJICHUS KU3HEACATEIBHOCTHIO KIeTKU. CTPYKTYphI KJIETOYHOTO spa: siiepHas 000-
JOYKa, XpOMaTHH (rerepoxpoMaTHH), sapelmko. Kapuomnasma. luddepennuanbHas akTHB-
HOCTb T'€HOB; JyXPaMOTHH.

Knerku B MHoOroksieroyHom opranusme. Ilonsatue o nuddepeHnupoBKe KIETOK MHOIO-
KJIETOYHOT'0 OpraHu3Ma. JKU3HEHHBIN UMK KJIETOK. TKaHU OpraHu3Ma ¢ pa3HOM CKOPOCTBIO Kile-
TOYHOI'0 OOHOBJIEHUA. Pa3MHOXKeHue KieToK. MUTOTHYECKMH LMK MHTepda3a, peayluinKanus
JHK; muto3, ¢a3bl MUTOTUYECKOTO AEJICHHUS U MPeoOpa3oBaHUsS XPOMOCOM; OHOIOTMYECKHMA
CMBICII U Ha3HaueHue muTo3a (becrnonoe pasmMHOXKeHUE, POCT, BOCIOIHEHNE KIETOYHBIX OTEPh
B (PM3MOJIOTHUECKUX U MATOJOTHIECKUX YCIOBHUSAX).

Oco6EeHHOCTH CTPOEHUS PACTUTEIIBHOM KIIETKH.

Knerounas teopust crpoeHusi opranu3mMoB. OCHOBHBIE TIOJIOKEHUSI KJIETOYHOM TEOPHH;
COBPEMEHHOE COCTOSIHUE KJIETOYHOU TEOPUH CTPOCHUS OPraHU3MOB.

Bupychbl — BHYTpUKIIETOUHBIE MApa3UThl HA T€HETUUYECKOM ypoBHE. OTKpBITHE BHUPYCOB,
MEXaHU3M B3aUMOJICHCTBUS BUpYyCa U KJIETKH, HH(PEKUUOHHBIN Mpouecc. 3a00aeBaHUs KUBOT-
HBIX U PaCTeHHI, BbI3bIBaEMbIe BUpycamu. bakrepuodaru.

JleMOHCTpanusi: CTPOCHMSI KJIIETOK Pa3JINYHBIX IIPOKAPUOT; CXEM CTPOECHHS OPraHOUOB
pacTUTENLHOM 1 )KMBOTHOM KJIETKU; (UTYP MUTOTHUECKOTO JIEJICHHS KJIIETKU B KJIETKAaX KOPEIIKa
JyKa MO MHUKPOCKOIIOM M Ha CXEM€; MaTepHajioB, paccKa3blBalOIUX O Ouorpadusx yuéHbIX,
BHECILMX BKJIAJl B Pa3BUTHE KIIETOYHOU TEOPUH; MOJIEIIEH PA3IMYHBIX BUPYCHBIX YACTHULI.

IIpakTnyeckas padora: 1. 3yueHue cTpoeHuUs: paCTUTEIbHON U )KUBOTHOMN KIIETKHU IOJ
MHUKPOCKOIIOM.

Tema 2.4. Peanu3anusi HacJiecTBeHHOH mHGopManum B KJeTke. (1 uac).

JHK — nacneactBennoit nunopmanuu. ['eHeTnueckuii Koj, ero cBoicTBa. I'eH. buocun-
Te3 Oernka.

Jemoncrpauus. Tabmuma «reHeTUYeCKHii KOa», CXeMa «OMOCHHTE3 OelTKay.

OcHoBHbIE MOHATUA. ['eHeTHUYECKHUH KOA, TPHUILIET, TeH. TpaHCKpUMLMs, TpaHCIALHUA,
MaTpPUYHBIN CUHTE3.

Tema 2.5. Bupycsl (1 uac).

Bupycsl — HekneTouHast popMma xku3HU. OCOOEHHOCTH CTPOCHUS U Pa3MHOXKEHHMsI. 3Hade-
HHUE B MIPUPOJIE U KHU3HM uesoBeka. Mepbl NpodUIakTUKH pacpOCTpaHEeHUs] BUPYCHBIX 3aboiie-
BaHuil. [Ipopunaxruxa CI1Nda.

JemoncTpanus. Cxema «cTpoeHue BUpycay, Tabnuua «mpoguinakruka CITNda.

OcHosHuble noHATus. Bupyc. bakrepuodar.

Paznea |11. Opranusmsi (20 uacos).

I'naBa 3.1. OOmeH BelecTB ¥ Npeo0pa3oBaHue IHeprum. (3 uaca).

OOMeH BellecTB U MpeBpalleHUs SJHEpTUU B KieTke. KaranuTudeckuil xapakTep peakiuil
oOmeHna BemiectB. [Inactuueckuit u sHepreTrueckuii oOMeH. OCHOBHBIE ATAIlbl SHEPTETUYECKOTO
obmena. OTIMYHUTENbHBIE 0COOCHHOCTH MPOIIECCOB KIETOUYHOTO AbIxaHusi. CriocOOBI OTyYeHUS
OpPraHMYeCKHUX BELIECTB: aBTOTPO(BI M rerepoTpodsl. DoTocuHTE3, ero (aspl, KOCMHUYECKas
poiib B Onocdepe. XeMOCHHTE3 U €ro 3HaueHne B Ouocdepe.

JleMoHcTpanusi: cxeM myTeil MeTabonu3Ma B KJIEeTKe (IHepreTHuecKuil oOMeH Ha Npu-
Mepe pacllerIeHHsl TIII0KO3bI, IaCTUYECKU 0OMeH: OMOCUHTE3 Oenka U OTOCHHTES).

OcHoBHbIe TOHATHA. MeTabon3M, SHepreTuIeckuii oOMeH, rmiactudeckuit oomen. ATO.
ABToTpOdBI U rereporpodsl. DoTocuHTE3.

Tema 3.2. Pa3MHOKeHHe OPraHM3MOB M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
(onTorenes) (6 uacos).



@®opmbl 6ECIIONOro Pa3sMHOKEHUS: MUTOTHYECKOE JEJICHUE KJIETOK MPOCTEUIINX, CIIOPO-
o0Opa3oBaHue; MOYKOBAHUE y OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHM3MOB; BET€TaTHBHOE
pasMHOKEHHE. DBOJIOIMOHHOE 3HAUCHHE OECIIONIOr0 Pa3MHOKEHUSI.

[TonoBoe pa3MHOKEHHE pacTeHUU U KUBOTHBIX. [lonoBas cuctema, opraHsl MOJOBOrO
pasmHoxeHus1. 'amerorenes. Ilepruosr 06pa3zoBaHus MOJIOBBIX KJIETOK: pa3MHOKEHHE, POCT, CO-
3peBaHue u (GHopMHUpOBaHHUE MOJOBBIX KIeTOK. OCOOEHHOCTH criepMaToreHe3a u oporexesa. Oce-
MEHEHHE U OIUI00TBOpeHKE. HapyKHOE U BHYTpEHHEE OIJIOIOTBOPEHHUE.

Tunsl ARIEKIETOK; OCHOBHBIE 3aKOHOMEPHOCTH IpOOIieHus; 00pa30BaHUE OJHOCIOWHOTO
3apojpiiia — OacTynbl. [acTpyssinus; 3aKOHOMEpHOCTH 00pa30BaHUE JIBYXCIOHHOTO 3apO/IbIIia
— ractpyibl. [lepBuuHblil opraHoreHe3 M najbHeWmas AuddepeHurpoBKa TKaHel, OpraHoB U
cucreM. Perymsmus SMOPHOHAIBHOTO Pa3BUTHAL.

®opmbl TOCTIMOPUOHATILHOTO TIepuoAa pa3BuTHs. HenpsMoe pa3ButTue; MONHBIN U He-
noaHbIi MeTamopo3. Ipsimoe pa3zButHe. JlopenpoayKTUBHBINA, PEPOIYKTUBHBIN U IIOCTPENPO-
TYyKTUBHBIN niepuobl. CTapeHrue U CMepTh; OMOIOTHS MPOIOJKUTEIILHOCTH KU3HU.

CxozcTBO 3apobliieii 1 SMOpHOHANIbHAS MBEpreHnns npu3HakoB (3akoH K. bapa). buo-
reHetTudeckuid 3akoH (O. ['ekkens 1 @. Mrosuep). Paboter A. H. CeBeprioBa 06 3MOprHOHATBHOM
WU3MEHYUBOCTH.

Ponb daxTopoB okpyskaromieit cpeapl B SMOPUOHAIBHOM M MOCTAMOPHOHATLHOM pa3BU-
TUU OpraHu3Ma. BiHsHHE TOKCHYECKHX BemIecTB (TabayHOTO Jama, ajKorojs, HApKOTHKOB U
T.J.) Ha X0/ 3MOPHOHATIBHOTO M TOCTAIMOPHUOHAILHOTO MEPUOI0B (BpOXKACHHBIE ypoacTBa). [1o-
HSTUE O PEreHepaluu.

JleMOHCTpAUM: TUIAKATOB, WJLUTIOCTPUPYIOUINX CIOCOOBI BETr€TaTUBHOIO PAa3MHOXKEHUS
IUIOJIOBBIX JIEPEBbEB U OBOIIHBIX KYJIbTYp; TaOIHI], OTPAXKAIOIIKUX CXOJCTBO 3apOJIbIIIEH 1103BO-
HOYHBIX KUBOTHBIX, & TAKXKe CXeM MpeoOpa3oBaHUs OpPraHOB U TKaHEW B ¢uioreHese; gororpa-
¢buii, oTpaXkaroImMX MOCIEICTBUS BO3ACHCTBUS (PAaKTOPOB CPE/Ibl HA PA3BUTHE OPTaHU3MA; CXEM
U CTaTHCTUYECKUX TaOJHUII, JEMOHCTPUPYIOIIUX TMOCIEACTBUS YHIOTPEOICHUS aJIKOToJisl, HApKO-
TUKOB U KypEHHUS.

OcHoBHble TTOHATHA. JKU3HEHHBIN UK KIeTKH. MuTo3, Ononoruyeckoe 3HaueHue. Tu-
nbl Oecriosioro pasMHokeHus. [lonoBoe pa3sMHOXKEHHME M €ro OHoJorudeckoe 3HaueHue. Pas-
JIeNIbHOTIONbIE OpPraHu3Mbl U repMadpoanThl. SiilekiaeTka u cnepmaro3zon. I'amerorenes. Meii-
03, 6uonornyeckoe 3HaueHue. OII0I0TBOPEHUE: HAPYKHOE M BHyTpeHHee. /[BoitHoe oriono-
TBOPEHUE y PACTCHUM.

Tema 3.3. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M U3MEHYMBOCTH (10 uacos).

Hcropus pazsutns reHeTuku. OCHOBHBIE TOHATHS T€HETUKU. 3aKOHOMEPHOCTH HACJIE0-
BaHMsI TIPU3HAKOB, BhIsABICHHBIE [ .Menaenem. MoHorubpunnoe ckpemmuBanue. [lepBoiii 3aKoH
Mennensa-3akoH noMuHUpoBaHus. [loHOE M HEMONHOE TOMUHUPOBAHUE. 3aKOH YUCTOTHI TaMeT
U €ro HUTOoJIornyeckoe 000cHOBaHHE. MHOKECTBEHHBIE ajiesii. AHANU3UPYIOIINE CKPELIUBaHUE.
JurubpuiHoe ¥ NOAMTHOPHIHOE CKPEIIMBAHUE; TPETHH 3aKOH MeHens - 3aKOH HE3aBHCUMOTO
KOMOMHHMPOBAHMUS.

XpOMOCOMHasl TEOpHUsI HACIEACTBEHHOCTH. CLENJIEHHOE HacleOBAHWE NPU3HAKOB. 3a-
KOH Moprana. [lolHOE ¥ HENOJHOE CLEIUIEHHE T'€HOB; PAaCcCTOSTHUE MEXAY I'€HaMH, pacIolio-
YKEHHBIMHU B OJTHOM XPOMOCOME; TEHETUYECKHE KapThl XPOMOCOM.

I'eneTndeckoe omnpezneseHue IoJa; TOMOraMEeTHBIM M IreTeporaMeTHbI moj. I'eHernue-
CKasl CTPYKTypa IOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CLEMIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cuctema. B3aumojeilcTBie alieNbHBIX U HEaJIeIbHBIX T€HOB
OIIPEACIICHUY TIPU3HAKOB.

OcHoBHBIE (POPMBI U3MEHUYMBOCTH. | eHOTUTIMYECKAss M3MEHYNBOCTh. MyTaruu. [ eHHeble,
XPOMOCOMHBIE, FTEHOMHbIE MyTaluu. CBOWCTBAa MyTalMil; COMAaTUYECKUE U T€HEPATUBHBIE MyTa-
nuu. [IpuuuHel ¥ yacToTa MyTaiuii; MyrareHHbIe (DaKTOpbl. DBOJIOLMOHHAS POJIb MYTalluHy,
3HaYeHHE MYTAlMil JJIs MPaKTUKU CEJIBbCKOTo X03dicTBa M OuoTexHojoruu. KomOuHaTHBHAS
M3MEHYUBOCTb. Y POBHH BO3ZHUKHOBEHHUS PA3IMYHBIX KOMOMHAIIMNA T€HOB U UX POJIb B CO3/IaHUU



TeHETUYECKOr0 pa3HOOOpasus B Ipezenax BHIA. DBOIIONMOHHOE 3HAUCHHE KOMOMHATUBHON M3-
MEHYUBOCTH.

Ponb ycnoBuii BHEIIHEHN cpefibl B pa3BUTUU U NIPOSIBIIEHUU IIPU3HAKOB U cBOMCTB. CTaTu-
CTHYECKHE 3aKOHOMEPHOCTU MOAM(PHUKAIMOHHON W3MEHYMBOCTU; BapUALMOHHBIN Psii U Bapua-
HroHHas Kpusas. HopMma peakuuii. YipaBieHue JOMUHUPOBAHUEM.

JeMOHCTpPaMU KapThl XPOMOCOM YEJIOBEKA, POJAOCIOBHBIX BBIIAIOLIUXCS MPEACTABUTE-
JeH KyJabTYphI; IPUMEPOB MOIU(DUKAIIMOHHOW U3MEHYHUBOCTH.

IIpakTHyeckast padora: 2.PenieHue reHeTHUECKUX 3a7a4 U COCTaBIEHUE POJOCIOBHBIX.

IIpakTnueckas padora: 3.M3yuenue nsmenunsoctu. [loctpoenure BapuanmoHHON Kpu-
BOI1 (pa3Mepsbl JINCTHEB PACTEHUN, aHTPOTIOMETPUYECKUE TaHHbIE YUaLTUXCS).

Tema 3.4. OcHoBbI cesieknuu. buorexnonorus. (2 vaca + 1 uac na 3auem).

LleHTpbl MPOUCXOXKACHUSA KYIbTYpHBIX pacTeHUd U ux MHorooOpaszue. Coprt, mopoaa,
mTamMM. 3aKOH TOMOJIOTHUECKHUX PSAIOB B HacieACcTBeHHOM u3MenunBocty (H.M.BaBusios).

Mertoapl ceneKIMu pacTeHUH 1 )KUBOTHBIX: OTOOP W rubpuan3aius: GopMbel oTOOpa (MH-
TUBUYaTbHOW U MaccoBbld 0TOOP). OTHanéHHas rudpuan3anus; siBIeHue rereposuca. Mckyc-
CTBEHHBII MyTareHes.

Cenexuusi MUKpOOPraHU3MOB. BUOTEXHOJIOTUU ¥ T€HETUYECKast HHKEHEPUS.

JloCcTH>KEHHSI U1 OCHOBHBIE MPEACTABICHUSI COBPEMEHHOW CEIEKIMU. 3HAYEHUE CEJICKIIUU
JUI Pa3BUTHA C/X TPOU3BOJICTBA, MEAMIMHCKOW, MHKPOOWOIIOTUYECKOW W JPYruxX OTpaciei
MIPOMBILIUIEHHOCTH

PesepBHoe Bpemsi — 1 4.

Kparkas xapakrepucruka cGopMUpPOBAHHBIX 001ey4eOHBbIX YMEHHI, HABBIKOB HA
Ha4vaJio ydyeOHOro roga yyammuecsi 10 kiaacca:

3HaoT:

- OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- OCHOBHBIE CBOMCTBA )KMBON MaTEPUH U METOJIbI €€ N3yUCHUS;

- YPOBHU OPraHU3alMM >KU3HU: MOJIEKYJISIPHBIA, KJIETOYHBIN, OpraHU3MEHHBIH, MOIYIIs-
IIMOHHO-BUOBOM,

- OMOTEOIIEHOTUYECKHUI U UX XapaKTePUCTUKU;

- OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIUH, U €€ PE3YyJIbTAThI;

- OCHOBHBIE CTPYKTYPHI U (DYHKITUHU KIETKH;

- POJIb OCHOBHBIX HEOPTaHWYECKUX M OPraHUYECKHX COCIUHEHHH M CYIIHOCTh OOMEHa
BEILECTB U SHEPTHUH B KIIETKE;

- 3aKOHOMEPHOCTH MHJIUBUIYATHHOTO Pa3MHOKECHUS U Pa3BUTHS,

- OCHOBHBIE TTOHATHS T€HETUKHU;

- 0COOEHHOCTH aHTPOTIOTEHHOTO BO3JICUCTBHS Ha MPUPOIY U €0 TTOCIIEICTBHUS;

- MECTO 4eloBeKa B Hoochepe.

Ymeror:

- BBISIBJISITh OCHOBHBIE KOMITOHEHTHI KaXK[0TO YPOBHS )KU3HU;

- pacKpbIBaTh CO/ICPKaHUE OCHOBHBIX OMOJIOTMUECKHUX MOHATUN U TEPMHUHOB;

- TOTOBUTH MUKPOIIpENapaThl U paboTaTh ¢ MUKPOCKOIIOM;

- I0JIb30BAThCS] HAYYHO-TIOMYJISIPHON U IEPUOUYECKON JTUTEPATYPOH;

- Y4aCTBOBATh B MEPONPUATHUSAX 110 OXPaHE TPUPOBL;

- MPUMEHSITH TIOJTyYCHHBIE 3HAHUS I OXPaHbl COOCTBEHHOTO 3/I0POBBS;

- CaMOCTOSITENIbHO PaboTaTh CO BCEMH KOMIIOHEHTAaMH YU4eOHHKA M APYTUMH UCTOYHUKA-
MU UHGOpMaIUH.

B pesyabTare usyyenuss 0Mo10rum Ha 6a30BOM YPOBHE YYEHHMK J0JIKEH
3HATh /IOHUMATh:
OCHOBHBIE€ TOJIOXKEHUSI OMOJOTMYECKMX TeOopuil (KJIETOYHas, HBOJIOLMOHHAS TEOpHS
Y.lapBuna);



yuenue B.1.BepHanckoro o 6uocdepe;

CYIIHOCTh 3aKOHOB [ .MeHzens, 3aKkoHOMEpPHOCTEH M3MEHUYMBOCTH, CTPOCHHE OWOJIOTH-
YECKUX 00BEKTOB: KIIETKH,

TCHOB M XPOMOCOM;

BUJIA U DKOCUCTEM (CTPYKTYpa);

CYIIHOCTh OHMOJIOTUYECKHX IPOIECCOB: Pa3MHOXCHHUE, OILIOOTBOPEHHE, IEHCTBHE HC-
KYCCTBEHHOT'O M €CTECTBEHHOTO 0TOOpa, (hopMHUpoBaHKE PHUCIIOCOOTICHHOCTH, 00pa30BaHUEC BH-
JIOB, KPYTOBOPOT BEIIIECTB ¥ MPEBPAILCHHUS SHEPTHH B YKOCUCTEMAaxX U Orocdepe;

BKJIQJl BBIJAFOIIMXCS YYCHBIX B Pa3BUTUE OMOJIOTMYECKOW HAyKW; OMOJIOTMYECKYIO TEp-
MUHOJIOTHIO U CHMBOJIUKY

yMeThb:

OOBSICHATB: POJIb OMOJIOTUH B (POPMUPOBAHHH HAYYHOTO MUPOBO33PEHHS;

BKJIaJ] OMOJOTMYECKHX TEOpud B (POPMHUPOBAHUE COBPEMEHHOH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA;

€IMHCTBO KMBOW U HEKUBOUM MPUPOJIBL, POJCTBO KUBBIX OPTaHU3MOB;

OTPHULIATENILHOE BIMSHUE aJIKOTOJIs, HUIKOTHHA, HAPKOTUYECKUX BEILECTB HA pa3BUTHUE 3a-
pOJIBIIIA YENIOBEKa; BIUSAHUE MYTareHOB Ha OpPraHU3M 4eJOBeKa, KOJOTHYecKuX (aKTOpoB Ha
OpraHHU3MBl;

B3aMMOCBSI3U OPTaHU3MOB U OKPYKAIOIIEH CPeIbl;

IIPUYMHBI 3BOJIIOLUHU, U3MEHAEMOCTH BU0B, HAPYLIECHUI pa3BUTUS OpraHU3MOB, Hacle /I
CTBEHHBIX 3a00JIEBaHUI, MyTallli, yCTOMUYUBOCTH U CMEHBI SKOCHUCTEM; HEOOXOIMMOCTH COXpa-
HEHHSI MHOT00Opa3usi BUIIOB,

pemars 3JIeMEHTapHble OWOJIOrMYECKHEe 3aJauyd; COCTaBIATH AJIEMEHTAPHBIE CXEMBI
CKpEIMBAHUS U CXEMBI [IEPEHOCA BELIECTB U SHEPTUU B IKOCHCTEMAX (LI€NU MUTAHUSA);

OTHCHIBaTH 0c00el BUIOB 10 MOP(POIOTUIECKOMY KPUTEPHIO;

BBISBJISITH NPUCIIOCOOJIEHUSI OPraHU3MOB K Cpele OOMTaHHUs, MICTOYHUKM MYTarcHOB B
OKpYyXarolen cpeie (KOCBeHHO), aHTPOIIOT€HHbIE M3MEHEHHUS B SKOCHCTEMAaX CBOECH MECTHOCTH;

CpPaBHMBATh: OMOJIOrMYECKHE OOBEKTHI (XUMHUUECKUN COCTaB TEJ KUBOM U HEXUBOU IpU-
POJIbI, 3apOJBIIIN YEIOBEKA U APYTUX MIIEKOMHUTAOIINX, TPUPOAHBIE SIKOCUCTEMBI U arpO3KOCH-
CTEMBI CBO€M MECTHOCTH), MPOIECCHI (€CTECTBEHHBIM U MCKYCCTBEHHBIN 0TOOp, MOJIOBOE U Oec-
II0JI0€ Pa3MHOKEHHE) U JIeJIaTh BHIBOJIbI HA OCHOBE CPAaBHEHMS;

aHAJIM3UPOBATh U OIEHUBATh Pa3JIMYHbIE THIOTE3bl CYIIHOCTH >KU3HH, MPOUCXOKIACHUS
JKU3HU U 4YeJIOBEKa, IN100allbHbIE SKOJOTHYECKHE MPOOIEMbl M MyTH UX PELICHUS, MOCIEICTBUS
COOCTBEHHOM JIEATENILHOCTH B OKPY>KaIOIIEH Cpejie;

M3y4aTh U3MEHEHUS B 9KOCUCTEMAax Ha OMOJIOTHYECKUX MOAETIX;

HaxOoJUTh WHMOPMAIUIO O OMOJIOTHYECKHX O0BEKTaX B Pa3IMUHBIX UCTOYHUKaAX (y4ueOl-
HBIX TEKCTaX, CIPAaBOYHHKAX, HAYYHO-TIOMYNISIPHBIX M3IaHUAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX,
pecypcax HTepHET) U KpUTUYECKU €€ OLICHUBATh;

HCI0JIL30BATH NPUOOpPeTeHHbIe 3HAHUS M YMEHHS B IPAKTHYECKOM 1esiTeJIbHOCTH 1
NOBCEeIHEBHOM KM3HU JJIA:

coOroieHust Mep NpOo(UIaKTUKN OTPaBIEHUM, BUPYCHBIX U JIPYTUX 3a00JI€eBaHUMN, CTpec-
COB, BPEJHBIX MIPUBBIYEK (KypeHHE, ATKOTOJIN3M, HAPKOMAaHUS);

MIpaBWJI TOBEICHUS B IPUPOIHON CpeIe;

OKa3aHMs MEePBOM MOMOIIM MPH MPOCTYIHBIX U APYTUX 3a00JI€BaHUSAX, OTPABICHUH IH-
HIEBBIMU IPOAYKTAMU;

OLIEHKM S3THYECKUX AaCIEeKTOB HEKOTOPBIX HCCIEeOBaHUNA B 007acTH OHMOTEXHOJOTHH
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE).



TemaTn4yeckoe nuiannpoBanne pasaena «Oomas ouosorusi. Bazosrblii yposenb» 10 kiace

HaumenoBanune Tem Yucno JlabopaTtopHsble,
4yacoB npakTHyeckue padoTsl U ca-
MOHA0JII0IeHU S
Paznen |. Buonorus kak Hayka. MeTObl HAYYHOTO 10~ 3 —
3HAHUS.
Tema 1.1. Kpatkas uctopus pazButust 6uonoruu. Cuc- 1 —
TeMa OMOJIOTHYECKNX HaYK.
Tewma 1.2. CynrHoCTh ¥ CBOICTBA KUBOTO. Y POBHU Op- 2 -
TaHMU3alUHA U METOJIbI TIO3HAHMUS )KUBOU MPUPO/IBI
Panen Il. Knerka 10+1 —
Tewma 2.1. Vctopus uzyuenus kinetku. Kinerodnas teo- 1 —
pust
Tewma 2.2. XuMHUeCKUIl COCTaB KIIETKH 4 —
Tewma 2.3. CTpoeHne S3yKapuOTUIECKON U TIPOKAPHUOTH- 3 [1/p 1. 3yuyenne cTpoeHus pac-
YECKOM KJIETOK TUTEJIBHON U )KUBOTHOM KJIETKU
0]l MUKPOCKOTIOM.
Tewma 2.4. Peanu3zarus HacaeICTBEHHOW MH(POPMAIINH B 1 -
KIIETKE.
Tewma 2.5. Bupycsl 1 —
Pasnen 1. Opranu3zmel. 20 —
I'masa 3.1. OOMeH BeniecTB U peoOpa3oBaHKUe YHEPTHU. 3 —
Tema 3.2. Pa3MHOXEHUE OPraHU3MOB U UHIUBUTyaJlb- 6 -
HOE€ Pa3BUTHE OPTraHN3MOB (OHTOTEHE3)
Tema 3.3. 3akOHOMEPHOCTH HACJIECTBEHHOCTH U U3- 10 [1/p 2. Pemienne reHeTHIECKUX
MEHYUBOCTH 3aJ1a4 U COCTaBJIEHHUE POJO-
CJIOBHBIX.
[1/p 3. 3yuyeHne n3MeHIHBO-
cru. IToctpoenue Bapuanuon-
HOW KpUBO# (pa3MepHI JINCTHEB
pacTeHHi, aHTPOIIOMETPUYIE-
CKHE TaHHBIE YUaIIuXcs).
Tewma 3.4. OCHOBBI ceNeKIMU. bHOTEXHOIOTHSL. 2+1 —
Pezeps 1 —
KanennapHo-remaTu4eckoe nJiaHMpPOBaHUE
YpOKHU JlaGoparopHsie [IpakTrueckue 3adeTsl
paboTHl paboThI
| monyroaue 16 - 1 2
Il monyronue 18 - 2 1
Bcero 34 - 3 3

IlnanupoBaHue coCTaBJIeHO HA OCHOBe [IpuMepHOI mporpaMMbl CpeaHero (TIOJTHOTO)
oOmiero obpazoBanus 1o 6uonoruu (6a3oBeiii yposens) 2007 r. u [Iporpammsl Kypca OHOJIOTHH
st 6-11 kitaccoB 001meo0pa3oBaTeNbHBIX yupexaeHuit (6azoBeiii ypoBenb) Connn H.U. 2007

T.

Yueonuk B.b.3axaposa, W.b.Aradonona, B.M.Cusornazosa (nuaus H.U.Conuna)
«O6mas O6uonorus. ba3oBeili ypoBeHb»: YueOHHMK it 0oOmieoOpas. yued. 3aBemeHuil. — M.:

Tipoda, 2014.- 368c.
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KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHMUE 10 KJIACC

Yder u JlaTa npoBese-
Kou- KonTpoas oc- XpaHeHue HUA
Cnoco0bI B3aumMozeii- BOCHHA H3Y- pe3yabTa-
Ne Tema ypoxka BO DJ1eMeHTBI COIePIKAHUS /3
YACOB CTBHA YEeHHOr0 MaTe- TOB IIPO- o @
puaia necca 00y- niamny aKT
YeHUA
I'/TABA 1. BHOJIOT'HS KAK HAYKA. METO/IbI HAYYHOI'O IIO3HAHMS (3 yaca)
1 | Kparkas ucropus 1 Ha3zvieams: eCTECTBEHHBIE HAYKH, VYwuamuecs camocTosi- HaszBatb yueno- | Ycrabnior- | §1
pa3BUTHS OHOJIOTHH. COCTaBJISAIOIINE OMOJIOTHIO; BKIIAM TEJIHO YHUTAIOT yueo- IO ¥ OXapakTe- | BET [Ipuroto-
MeToabl 6HOTOTHH. YUYeHbIX (OCHOBHBIE OTKPBITHSA) B pa3- | HUK Ha cTp.3-5. becena | pusoBath ero BUTH CO-
BBoaubIit ypok, ypok BUTHE OMOJIOTMU Ha Pa3HBIX dTanax M0 MPOYUTAHHOMY TeK- | BKJaJ B OMoJI0- o0IeHus o
NOBTOpeHHs U 0000- €€ CTAaHOBJICHHSI; METO/BI HCCIIE/I0- CTY. THIO BBIJAFOIIIX-
IICHUs 3HAHUH. BAaHMM KUBOU NPUPOJBIL. Csl YYEHBIX
2 | CylHOCTbD KU3HHU U 1 Jlasams onpedenenue NOHATHIO Becena no Bonpocam. Ha3wiBath cBOM- | YCTHBIM OT- §2-3, mo-
CBONCTBA KMBOIO. JHCU3HD. CTBa KHUBOT'O BET BTOpUTH § 1
YpoBHu opranmsa- Ilepeuucnamu:
MM SKU3HU. YPOBHHM OpraHU3alyy KUBOU MaTe-
YpoK NOBTOPEHUS U pYM; OCHOBHBIE CBOMCTBA KUBOTO.
000011IeHNs] 3HAHUH.
3 | 3auer Nel no Teme 1 Has3vieams: eCTECTBEHHBIE HAYKH, Brinonnenue tectoBot | KoHTposbHBII Ha 6ymax-
«buoJorus kak COCTaBJISAIOIINE OMOJIOTHIO; BKIIA] KOHTPOJIBHOM padOTHI cpes HOM HOCHTE-
Hayka. MeToabl Ha- YYEHBIX (OCHOBHBIE OTKPBITHS) B Pa3- e
YYHOT'O IIO3HAHUSD. BUTHE OMOJIOTMM HA PA3HBIX dTanax
Ypok KOHTpoJsd U €€ CTaHOBJICHUS; METO/BI HCCIEN0-
OLICHKH 3HAHUI BAHMM )KUBON IPUPOJIBIL.
(BBOIHBINM KOHTPOJIH). /lasams onpedenenue NOHATHIO
JHCU3HD.
Ilepeuucnamo:
YPOBHU OpraHU3aIluy KUBOW MaTe-
pHUH; OCHOBHBIE CBOMCTBA KUBOTO.
I'TABA 2. KVIETKA (10 yacoB + 1 yac Ha 3a4eT)
TEMA 2.1. UICTOPUA M3YUYEHUA KVIETKHU. KNIETOYHASA TEOPUS (1 yac)
4 | Hctopust nzydyenns 1 | /lasamwb onpedenenue KItOUEBBIM | CaMocTosiTenpHas pa- | HazpiBaTs no- | YcTHBIN OT- | §4




kjaerkn. Kierounas TTOHSITHSIM. 0oTa ¢ TekcToM y4eo- JIO’KEHUS KIle- BET
Teopusl. HUKa, 3aII0JTHeHNEe Tab- | TOYHOM Teopuun
Ypok uzydeHus u Ha3zvieamp u onucvigams JTUTIBL.
MIEPBUYHOTO 3a- 3Tambl CO3/aHUs KJIETOYHOM Teo-
KPETLJICHUS] HOBBIX pum.
3HaHUMU.
Oo6vachams polb KIETOYHOW TEOPUH
B ()OPMHUPOBAHUH ECTECTBEHHO-
Hay4HOU KapTUHBI MUPA.
*IIpueodums Ooxazamenbcmea K
TTOJIO’KEHUSIM KJIIETOYHOUN TEOPHUH.
TEMA 2.2. XUMHUYECKHWIN COCTAB KJIETKH (4 uaca)
Xumuueckuii co- /lasams onpedenenue KIIOUECBHIM CooOmienus yuarmmxcsi. | Ha3wsiBath u xa- | YcrHbil oT- | §5-6
cTaB Ki1eTkHu. He- TTOHSITUSIM. Becena no u3yyeHHOMy | pakTepH30BaTh | BET
OpraHuYecKue Ilepeuucnams OWOAIEMEHTHI, MUK- | MaTepHAIY. HEOpraHuye-
BelllecTBA. PO3JIEMEHTHI, yIETPAMUKPOIIEMEH- CKHe COoeTuHe-
Ypok u3ydeHus u THI. HUS BXOJSIINE B
MEPBUYHOTO 3a- Ilpueooums npumeput OGvio- COCTaB KIIETKH
KpEeTUICHNS] HOBBIX XUMHYECKUX SHACMHUU.
3HAHUU. Cpasnueamp  XUMUYECKUN COCTaB
TeJI )KUBOU M HEXUBOH IIPUPOBI U
denamw 6b1600bl HA OCHOBE CPABHe-
HUA.
Opranuyeckue /lasams onpedenenue KIIOUCBHIM CamocrosiTenpHast pa- HazpBath m xa- | YcrHbii oT- | §7-8 (1o
BenlecTBa. Jlunm- TIOHSITUSIM. 0oTa ¢ TekcToM y4eo- pakTepu3oBaTh | BET 0eIKOB)
IbI M YTJIEBO/bI. Onucwigamp 3NeMEHTapHBIA cocTaB | HUKA. becena no npodn- | BXonsuiue B
KoMOuHMpOBaHHBIH YTJIEBO/IOB M JIUTTHIIOB. TaHHOMY MaTepHaiy. COCTaB KJIETKH
YPOK. Ilpusooums npumepsl YrIEBOJOB JUTHUIBI U yTIIe-
Y JINTIAIOB Pa3IMYHbIX TPYIIIIL. BOJIBI
Haxooumb nHGOPMAIIAIO O JIUITH-
JlaxX ¥ YTJIeBO/ax B Pa3iIMYHBIX HC-
TOYHUKAX U KPUMuyecKu oyeHu-
8amb €e
Opranunyeckue Hasams onpedenenue KIOYEBBIM Becena o Bonpocawm, HaspBath m xa- | YcTHBIM OT- | §8 co cTp.55
BelecTBa. beakn. MOHSTHSM. BBITIOJTHEHHE CXEMBI. pakTepu30BaTh | BET




KomMOnHMpOoBaHHEIH
YPOK.

Haszvieamy:

ANIEMEHTAPHBI COCTAaB H MOHOMEPHI
0enkoB; (hyHKIHH OEITKOB.
Onucvieamsp nposiBieHNe QYHKIUHA
OeJKOB.

Ilepeuucnams IpUInHEI 1e-
HaATypaluu OCIKOB.

Obvacuams MexXaHusM 00-
pa3zoBaHUs OEIKOB.
Xapaxmepuzoéams OUOIOTUYECKYIO
POJIb OEJIKOB B 00CCIICUCHUH KU3HE-
JESTeIIbHOCTH KJIETKU M OPraHU3MOB

BXOJIIME B
COCTaB KJIIETKH
Oenku

Opranuyeckue
BemlectBa. Hyk-
JIeMHOBBIE KH-
CJIOTBI.
KombrampoBaHHBIIH

YPOK.

Hasamw onpedenenue KIHOUEBbIM
TIOHSTHSIM.

Ha3ssiBats:

Tunbl HyKJIIEMHOBBIX KHCIIOT; (DYHK-
UM HYKJICMHOBBIX KHCIIOT.
Briensars paziuuns B CTpOSHUH U
¢yaxmusx JTHK u PHK.

Haxonuts nHpopMaLuio o HyKiIeu-
HOBBIX KUCJIOTaX B Pa3IHYHBIX UC-
TOYHHKAX ¥ KPUTUIECKH OICHUBATh
ee.

[TporHo3upoBaTh MOCIEICTBHS IS
OpraHu3Ma HeJlocTaTKa WK U3MEHe-
HUS CTPYKTYPbI HyKJICHHOBBIX KH-
CJIOT.

Becena mo Bompocawm,
paboTa B TeTpay.

Xapakrepuzo-
BaTh BXOJAIINEC
B COCTaB KIIETKH
HYKJICHHOBBIE
KHCJIOTBI

YcTHBI OT-
BCT

§9

TEMA 2.3. CTPOEHUE 3YKAPUOTHUYECKOM U MIPOKAPHOTUYECKOM KJIETKH (3 YACA)

JykapuoTudeckas
kjaerka. lHurto-
miasma. Opranom-
AbI HUTOILIA3MBI.
Ypok nzydeHus u
MEPBUYHOTO 3aKpe-
TJICHUS HOBBIX 3HA-
HUI.

JaBaTb onpenieneHus KJIt04eBbIM
TIOHSITUSIM.

HazpiBaTh MeMOpaHHBIE U HEMEM-
OpaHHBIE OPTAHOWIBI KIIETKH.
Brigensats ocoOeHHOCTH CTPOCHUS
SYKaPUOTUYECKON KIETKHU.
CpaBHUBaTh CTPOEHUE PACTUTENHHOMN
1 )KUBOTHOM KJIETOK.

CamocrosiTenpHast pa-
0ora ¢ TeKCTOM y4eo-
HUKa. 3aMoJHeHHE Ta0-
JIUIIBI.

3apucoBKa
BHYTPEHHETO
CTPOCHHUS dyKa-
PHUOTHYECKOUN
KIICTKU

Ha Oymax-
HOM HOCHTe-
e

§10




OnuckeiBaTh OpraHovabl HUTOILIA3MbIL
1 UX 3HAYCHUSA B KU3HCACATCIIBHO-
CTH KJICTKH.

10 | Knerounoe siapo. JaBaTh onpezieneHue KIIIOUEBbIM CamocTosTenbHas pa- 3apucoBka Ha 6ymax- §11
XpomMocoOMBI. TTOHSITHSIM. 0oTa ¢ TekcToM y4eo- CTPOCHHUS sIIpa | HOM HOCHTE-
KoMmOnHUpOBaHHBIH OnuceIBaTh CTPOCHUE Si/Ipa dyKapruo- | HUKa. becexa mo Bompo- e
YPOK. TAYECKON KIIETKH. cam.

[lepeuncnars GyHKIMH CTPYKTYP-
HBIX KOMIIOHEHTOB Si/Ipa.
XapakTepru30BaTh CTPOESHUE U COCTAB
XpOMaTHHA.

HaxonuTs nHpOpMAIUIO O CTPOCHUU
KIJIETKU U Pa3JIMYHBIX ICTOYHUKAX H
KPUTHYECKH OLICHHUBATH €.

11 | poxapuoTuye- JlaBaTh onpe/ie/ieHUs KITFOUEBhIM Jlekuus, paboTa ¢ Tad- 3apucoBka Ha 0ymax- §12
cKas KJIeTKa. TOHATHSIM. TUTIeH CTPOEHWUs IPO- | HOM HOCHTe-
Ypok n3ydeHus u HazpiBats: KapUOTHUYECKOU | Jie
MEPBUYHOTO 3aKpe- YacTt 1 opraHou/Ibl IPOKapHUOTHYE- KIIETKH
TUICHUS] HOBBIX 3HA- CKOW KJIETKH; IKOJOTUIECKYIO POJIb
HUH. OaxTepuii.

OnuceiBaTh BIUSIHEE O0JIC3HETBOP-

HBIX MUKPOOPTaHU3MOB Ha COCTOS-

HUE MaKpOOpraHu3Ma.

TEMA 2.4. PEAJIM3AIIMSI HACJIEJJICTBEHHOM HH®OPMAIIMHU B KJIETKE (1 YAC)

12 | Peanu3auus Ha- HaBaTh onpenenenye KiIt04eBbIM KoncnektupoBats TeMy, | Xapakrepuso- VYerueiii or- | §13.
cJeICTBeHHOI TIOHSTHSIM. COCTaBHThH TUIaH; padoTa | BaTh FTeHETUYE- | BET
uHpopMaUH B Ha3piBaTh OCHOBHBIE CBOIiCTBA reHE- | C TEPMUHAMHU CKUH KOJ
KJIEeTKe. TUYECKOT0 KOJa.

KomOuaMpOBaHHBIH OnwuceIBaTh Iporecc OMoCHHTE3a
YPOK. Oenka.
XapaKTepHu30BaTh CYIIHOCTb IPO-
1ecca nepeaadn HacjeICTBEHHOM
nHpOpMaIuu.
TEMA 2.5. BUPYCBI (1 YAC)

13 | HekxaerouHsbie [aBath onpeeneHue KIro4eBbIM Pabora ¢ Tekctom yueO- | HaswiBath oco- | YcrHEIM OT- | §14, moBTO-

(hopmbl KU3HM. MOHSATHUSIM. HUKa, Ta0Hen OCHHOCTH YCT- BET puth §4-14




Bupycsi. OnuceIBaTh Npolecc NPOHUKHOBE- poiicTBa BUpY-
KomOuaMpOBaHHBIH HUS BHpYCa B KJIETKY. COB
YPOK. OOBACHATH CYITHOCTH BO3ICHCTBUS
BHPYCOB Ha KIIETKY.
14 | 3auer Ne2 mo Teme JlaBaTh omnpeeneHue KIr4eBbIM Brmmonnenue tecroBoit | KoHTponbHBIN Ha 6ymax- IToBTOpUTH
«Kuerka» MOHATHSIM, 3HaTh ()YHKLUM OPTaHOM- | KOHTPOJILHOW pabOThI cpes HOM HOCHUTE- | 1O Y4eOHHUKY
YPpok KOHTpoS, JIOB KJIETKH U OCOOEHHOCTH YCTPOHi- ne 9 k1. mare-
OIICHKH U KOPPEK- CTBa KJICTOK MPOKAPUOT U IYKAPHOT. pua 06 00-
LU 3HAaHUH MEHE Be-
LIECTB.
I''TABA 3. OPTAHU3M (20 yacoB)
Tema 3.1. OBMEH BEHIECTB U IPEOBPA3OBAHUE DHEPI'UMU (3 uaca)
15 MHuorooopa3ue JaBath omnpeeneHus KIIYeBbIM 3anonHeHNe TaOIHIIbI Ha3Bats ocHoB- | YcTHbiid oT- | §15
OPraHu3MOB MOHSTHSIM; OTIMYUTD TIO CTPOSHHIO HBIE OTJIUYH- BET
VYpok usyueHus u OJHOKJICTOYHBIE 1 MHOT'OKJIETOYHbIE TEJIbHBIC YEPTHI
MEPBUYHOTO 3aKpe- OpTaHU3MBbI OJTHOKJIETOYHBIX
TUICHHS] HOBBIX 3Ha- OpraHu3MOB OT
HUM MHOT'OKJIETOY-
HBIX
16 | O6meH BemiecTB O06mBsicaats poib AT® B oOMeHe B Jlexnus PacmmmdpoBars | Ycrabiii or- | §16
JHEpPIruu KJIETKE; HA3bIBATh 3TAllbl DJHEPICTU- AT® u Ha3BaTh | BET
VYpoxk usyueHus u 4eCKOro 0OMeHa. ee poJb B o0Mme-
MIEPBUYHOTO 3aKpe- HE BEIECTB U
TJICHUSA HOBBIX 3Ha- SHEPTHH
HUU
17 | MnacTuyeckuii JlaBaTh onpeieeHus KIIFOUEBbIM IIpocmoTp ¢parmenta OOmbscHuTh 3Ha- | YcTHBIHA oT- | §17
o0MeH. ®OTOCHH- MOHSITUSIM; OTHMCHIBATH TUTIBI ITHTA- U3 BUIeopuIbMa yeHne (POTOCHH- | BET
TE3. HUS )KUBBIX OPTraHU3MOB; XapaKTepH- Te3a
KomOuHupoBaHHbII 30BaTh CYIIHOCTH (DOTOCHHTE3A.
YPOK
Tema 3.2. PASMHOKEHUE U UHIANBUAYAJIBHOE PASBBUTHE OPI"TAHU3MOB (6 yacoB)
18 | MeneHune KIeTKH. OnuceIBaTh MPOIIECC YABOCHUS 3amoHeHne TaOIHIIbI 3apucoBaTh Ha 6ymax- §18
MnuTos. JHK, nocnenoBatensHO (a3bl MUTO- CXEeMy MHTO3a HOM HOCHTE-
KomOunupoBaHHbBIH 3a e

YPOK




19 | Pa3mHoxeHnmue: Joka3pIBaTh, 4TO pa3MHOXKEHHUE - Jleknusi, koHCTIEKTUPO- | OOBACHUTH VYeruswiit or- | §19
OecrmoJioe 1 M0OJI0- OJTHO M3 BKHEHIIINX CBOMCTB KUBOW | BaTb TEMY YpOKa Omojormdeckoe | BET
BOE MIPUPOBI 3HadYeHue Oec-
YPOK KOMIUIEKCHO- MOJIOTO U MOJI0-
IO IPUMEHEHHUS BOT'0 Pa3MHO-
3YH KEHHS
20 | O6pa3oBaHue no- JlaBaTh onpeeneHue KIIFOUEBbIM Pabota ¢ yueOHHKOM, 3apucoBarb Ha 6ymax- §20
JIOBBIX KJIETOK. MOHSTHSIM; Ha3bIBAaTh CTA/INHU rame- Tabmuen cxeMy Meiio3a HOM HOCHTE-
Meiios. TOr€HE3a. ne
KomOuaMpOBaHHEIH
YPOK
21 | OmonoTBOpeHue HazpIBaTh TUIIBI OTIIOIOTBOPEHUS; CamocTosTenbHas pa- Oxapakrepu3zo- | YcTHblid oT- | §21
KomOuaMpOBaHHBIIH XapaKTepPH30BaTh CYNTHOCTh OIUIOAO- | 00Ta ydaImxcs ¢ TeK- BaTh THITHI OTI- BET
YPOK TBOPEHUS CTOM y4eOHHKA JIOJTOTBOPEHUS
22 | MuauBUaYaJbLHOE JlaBaTh omnpe/eneHne KIIF0YeBbIM Jlexuwmsi, kouciekTupo- | [late ompenene- | YCTHBIHA OT- §22
pa3BHUTHE Opra- MOHSATHUSIM; Ha3bIBaTh MIEPHUOJIBI OHTO- | BaTh TEMY YPOKa HUE WHUBUAY- | BET
HU3MOB TeHe3a, TUTBI TOCTAMOPHOHAEHOTO aNbHOMY pa3BH-
VYpoxk u3ydeHus u pa3BUTHS THIO
MIEPBUYHOTO 3aKpe-
IJICHUS] 3HAHUU
23 | OHTOTeHe3 Yesno- JaBaTh onpesienieHue KIIIOUEBbIM Brictymienus yyamux- | OdopmiieHne Ha 6ymax- §23
BeKa MOHSTHSIM; Ha3bIBaTh IEPHUOJIBI OHTO- | CSl O BIUSHUU QJIKOTOJISI, | TaOIHIIBI HOM HOCHTe-
YPOK KOMIUIEKCHO- reHesa HUKOTHHA, HAPKOTHYE- e
T'O IPUMEHEHHUS CKHUX BEIIECTB Ha pa3Bu-
3YH THe 3apofpliia. Bermosn-
HEHHE JIAOOPaTOPHOM
paboTh! «BrlsBIeHHE
MPU3HAKOB CXOJICTBA
3apoJbIlIeH YenoBeKa u
JPYTUX MIIEKOTIHTAIO-
MIMX KaK JIOKa3aTeNbCT-
BO HX POJICTBa»
Tema 3.3. 3AKOHOMEPHOCTHU HACJIIEATBEHHOCTHU U U3BMEHYUBOCTH (10 yacos)
24 | T'eneTHka — HAyKa XapakTepu3oBarh CyIHOCTh OMoio- | Jleknus, koHcriektupo- | JlaBats onpesie- | YcTHbIN oT- | §24
0 3aKOHOMEPHO- THYECKHUX MPOLECCOB HACIIEACTBEH- BaTh TEMY YpOKa JICHHE Hacleq- | BeT




CTAX HACJEICT-

HOCTH U UBMCHYUBOCTH, OOBICHATE

CTBCHHOCTHU U

BEHHOCTH M U3- IIPUYIMHBI HACTIEICTBEHHOCTH U U3- W3MEHYHBOCTH
MEHYUBOCTH MEHYHBOCTH
KomOunupoBaHHbII
YPOK
25 | Monorudpuanoe [aBatp onpeneneHue KI4YeBbIM Jlexuust, mpocMoTp Bocmpomssectn | YcTHBIN OT- | §25
CKpelnnBaHmne MIOHSTHUSAM; BOCTIPOU3BOIUTE GOPMY- | (parMEeHTOB BHUIIEO- TpaBwiIa pac- BET
VYpok u3ydeHus u JIUPOBKH TMpaBUiIa €IUHO00pa3us U ¢dubma HIeTUICHUS
MIEPBUYHOTO 3aKpe- MIpaBUIIa PACIICTUICHHS
IJICHUS] 3HAHUU
26 | IuruGpuaHoe [aBath omnpe/eneHne KIFo4eBbIM Jlekuus, koHcniekTupo- | Omnwmcars Mexa- | YCTHBIA OT- | §26
CKpelnBaHue MOHSTHSIM; OTIMCHIBATH MEXaHU3M BaTh TEMY YpOKa HU3M JTUTHO- BET
KomOuaMpOBaHHBIIH MIPOSIBIICHHSI 3aKOHOMEPHOCTH JIH- PUIHOTO CKpe-
YPOK THOPUIHOTO CKpPEIINBaHUS IIVBAHAS
27 | XpomocomMHasi [laBatb onpeneneHyue KIr4YeBbIM Jlexuust, KOHCIIEKTUPO- | XapaKTepuso- Ycerabiii o1- | §27, oTBe-
TeOpHs HACJIeACT- MOHATHSIM; (POPMYITUPOBATH 3aKOH BaTh TEMY YpOKa BaTh CIETIICH- BET TUTH HA BO-
BeHHocTu. Cuen- creruieHHoro HacnenoBanus T. Mop- HOE HacJIe/[0Ba- MIPOCHI, IO~
JIeHHOe HacJIe10- ra”a HUE TOTOBUTH
BaHMe cooOmieHue
KomOuHMpOBaHHBIH 00 ucropuu
YPOK CTaHOBJICHHS
XpPOMOCOM-
HOl Teopuu.
28 | CoBpeMeHHBIE JlaBaTh onpezieieHue KIIFOUEBbIM Jlexuws, paboTa c Tek- Onwucath ctpoe- | YcTHblid oT- | §28
npeAcTaBJIeHUS 0 MOHSTHSIM; OTMCHIBATH CTPOCHHUE T'e- | CTOM Y4eOHHKa HUE reHa BET
reHe U reHome Ha 3YKapHoT.
KomOuHupoBaHHbII
YPOK
29 | T'eneTnka moJja. JlaBaTh omnpeseneHme KIIF0YeBbIM CooOmienue yuamuxcss | OxapakTepuso- | YcrTHbId oT- | §29
KomOuHMpoBaHHbBIH MOHSTHSIM; Ha3bIBaTh THUIIBI XPOMO- 0 00JIe3HSX ANITOHU3M | BaTh XPOMO- BET
YpOK COM B I€HOTHIIE, YUCIIO ayTOCOM H 1 reMo(wIns, pelieHne | COMHBIA Habop
MIOJIOBBIX XPOMOCOM Y YeJIOBEKa TeHETUYECKHX 3a7a4 YeoBeKa B 3a-
BHCHMOCTH OT
noja
30 | M3MeHYHBOCTh: [aBath onpeeneHue KIro4eBbIM Jlexuus, koncnektupo- | HasBaTe u oxa- | YCTHBIH OT- §30, moaro-
HacJe/ICTBEHHAS U MOHSATHSIM; Ha3bIBaTh BUJIbl U3MEH- BaTh TEMY yYpOKa pakTepu30BaTh | BET TOBHTH CO-




HeHacJIeJICTBEeHHasI YHBOCTH, YPOBHH U3MEHEHUS T€HO- BUJIbI U3MEHYH- o0mieHue o
KomOunupoBaHHbIi TUIA, BUABI MyTallH BOCTH HacleACT-
YPOK BEHHBIX 00-
JIE3HAX Ye-
JIOBEKa
31 | I'eneTHnka u 310- JlaBaTh onpeieieHue KIIFOUEBBIM Brictymenne yuammx- | Ha3zBate ocHoB- | Ycrabni oT- | §31
POBbe YeJIoBeKa MOHSATHSIM; Ha3bIBaTh OCHOBHBIE Cs1 ¢ COOOIICHUSIMH O HBIE IPUYUHBI BET
KomOunnpoBaHHbII MPUYHMHBI HACTIEICTBEHHBIX 3a00J1e- | HAacJeICTBEHHOCTH, HACJIE/ICTBEH-
YPOK BaHUH YeJI0BEKa, METObI IOPOJOBOH | mpakTuueckas pabora HBIX 3a00J1€eBa-
JUarHOCTHKH, OOBSCHSITH ONACHOCTh | «BbIsBIEHNE HCTOUYHU- | HUH YeIOBeKa
OIU3KOPOJCTBEHHBIX OPaKoB KOB MYTarcHOB B OKpY-
JKarotel cpene (kKoc-
BEHHO) | OIIEHKA BO3-
MOXKHBIX TTOCJICJICTBUM
WX BIUSHHUE Ha Opra-
HU3M
Tema 3.4. OCHOBbBI CEJIEKIIUU. BUOTEXHOJIOI'USI (2 yaca + 1 yac Ha 3a4er)
32 | Ceneknmsi: OCHOB- JlaBaTh onpesienieHue KIIIOUEBbIM Jlekuwms, KOHCIEKTUPO- | ApryMeHTHpO- | YCTHbIH oT- | §32
Hble METOBI H MOHSTHSIM; Ha3bIBaTh OCHOBHBIE M€~ | BaTh TEMY YpOKa BaTh 3HAYH- BET
HOCTHKEHMS TOJIBI CENIEKIIUH PACTEHUH U KHUBOT- MOCTb CEJIEKIINU
KomOuHMpoBaHHbBIH HBIX, BBIJIENIATH PA3INIHs MACCOBOTO B COBPEMEHHOM
YpOK Y MHJIMBUIYaJIbHOTO OTOOPOB MHUpE
33 | buorexHoJiorus: JlaBaTh onpezieieHue KIIFOUEBBIM IIpakTnyeckas padbora Oxapakrepu3o- | YcTHbll oT- | §33
HOCTHKEHMS U MOHATHSIM; BBIIIEJIATH POOJIEMBI 1 «AHaJu3 ¥ OIICHKA 3TU- | BaTh HaNpaBjie- | BET
NMepCNeKTHBDI TPYJHOCTH T€HHOM WH)XEHEPHUH, IC- | YECKHX aCIIeKTOB pa3BU- | HUS Pa3BUTHS
pa3BuTHSA MOJIb30BATh MPHOOPETEHHBIE 3HAHUS | THS HEKOTOPBIX UCClie- | OMOTEXHOJIOTUH
KomOuHupoBaHHbII JUIs1 OLEHKH STHYECKHX aCleKTOB JIOBaHUI B OMOTEXHOJIO-
YPOK Pa3BUTHS HEKOTOPBIX UCCIIEAOBAHUN | THN»
B OMOTEXHOJIOTHH
34 | 3auer Ne3 «Opra- JlaBaTh onpeieneHus KIIFOUEBbIM Bremonnenue tecroBoit | KontponbsHas Ha Gymax- §15-33
HU3M» MOHATHSIM, XapaKTEPU30BaTh KJII0Ue- | KOHTPOJIBbHOW pabOThI pabora HOM HOCHTE-
Ypok KOHTpOJI, BbI€ IIPOLIECCHI U SABJICHUS e

OTICHKU U KOppEK-
U 3HAHUT
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Tpunoowcenue 1
Jlabopamopnusie pabomot u 0odopyoosanue

Jla6oparopHas pabora N2 7 (k § 60 yue6Huka)

OueHka nbLIEeBOro 3arpsi3HeHUs BO31yXa '

Uene paborer: O3HAKOMUTHLCS € HAMGOJIEE AOCTYITHBIMM METOAAMI OIEHKI 3arpsa-
HEHUSA OKPYKaouei cpeabl.

O6opynosanue: sncT Genoit Gymarn, [Ipo3pavHas Kiesamas rieHka (ckoru).

Xop pabortsi:

1. B nomemenun kaacca (kabunere Huonorun) npousseauTe cHop npod Ha BbI-
core 0,5-1.5 M OT ypOBHS NOMIA € PA3HBIX MOBEPXHOCTEIH (pabouux croaos, mkados,

MOJIOKOHHUKOB, OKOHHBIX CTEKOJI, CTEH, IMCTHEB PACTEHMIT ), HAXOAAIIMXCA B KJIAC-
ce. K BrICTyn@lomell MOBEPXHOCTH PA3HBIX OGBEKTOB NPIIOKATE TPOIPATHYIO
KJIEAMYIO IUIEHKY. 3aTeéM CHUMUTE IUICHKY C OTIEYATaBIIeiics Ha Hell IBUTBIO 1 KIIeT-
KOI1 CTOPOHOIA IpUKpenuTe IIEHKY K Jmcty Getoil Gymarmy.

2. Ha mromazn B 1 om® kaxk0it II0Ay9eHHO# 1Ppo6hI COCUNTAITE KOJIMIECTBO bl
mHOK. CpaBHUTE 3aNbIIEHHOCTh PA3HBIX IIOBEPXHOCTEH B KIacce.

3. BoimosHuTe Takyio sxke paboTy B KOPULOPE U CTOTOBON.

4. BomonauTe Takyio ke paboTy Ha TEPPUTOPHIT OKOJIO mKOBL Bossmure 1po-
OBl € HOBEPXHOCTH CTEH HIKOJIBI, OKOHHBIX CTEKOJI, CTBOJIOB JIEPEBHER M IMCTHER KyC-
TapHUKOB.

5. Pesyubratsl HaGTIONERMIT 1 YPOBEHD 3ANLUIEHHOCTH BO3/yXa 3ATIITHATE B Tal-
JuIe no obpasiy:

Mecto B3sTHA HPOGHI YpoBeHb 3anbIIeHHOCTH

Kiace

Kopuznop

CronoBas

Tepputopus oxono mkos!

[Tpumewanue: ypoBens 3ambLIEHHOCTI MOKHO BBIPAKaTh B GaLax:
0 — orcyrcrsue mpumy; I — craGas sanbuiennocts; I1 — cpemss;
I — cunpnas; IV — oueHs CrtbHAs 3a0bUIEHHOCTS,



JlabopaTopnasi paGora Ne 2
«O0Hapy:KeHHe MPU3HAKOB apoMop¢03a y pacTeHU U )KUBOTHBIX)

Heap padoThl: pacrio3HaBaHUe MPU3HAKOB apoMop(do3a y pacTeHHI U KUBOTHBIX
MaTtepuajbl 1 060pyaoBaHue: HaOop KapTouek «KuBoTHBIE», HAOOp KapTouek «Pac-
TEHUS»

(BO3MOXKHO: KOMHATHBIC PACTEHUsI, 00bEMHBIC MOJICITH KHBOTHBIX )
Xoxa padoThl

1. Ha pucynke paznarounoit kaprouku «Pactenue: » HalIUTe IPU3HAKU
apoMop}o3a JAHHOTO PacTEHHUs.

2. Ha pucynke paznaTounoi kaprouku «KuBoTHoOE: » HaUIUTE IPU3HAKU
apomMop}o3a JAHHOTO KUBOTHOI'O

3. OnpenenéHuble JaHHBIE IO KAPTOUKAM 3aHECUTE B TaOIHILY:
No | Kaprouka Omnpenenénnupie apoMoph03bI

Pacrenue:

2 | XKuBotHoe:




Ipunoowcenuu 2
IIpakTuyeckas padora
HccnenoBanue 4epT Npucnoco0JJeHHOCTH PACTEHUI M )KUBOTHBIX K YCJIOBHUSIM KU3HHU B
JIeCHOM OHOreoneHose

Heab: U3y4uTh NpUMEPHI IPUCTIOCOOIEHHOCTH OPraHU3MOB, YCTAHOBUTH OTHOCUTEIb-
HBII XapaKTep MPUCIIOCOOIEHHOCTH OPTaHI3MOB.

O6opyaoBanue: HaAOOp KapTOUEK C H300PAKEHUSIMH KUBOTHBIX M pACTEHUHN (JIECHOU
OmoI1eH03) ¢ pa3HbIMU (hOpMaMU TPUCTIOCOOJICHHOCTH K Cpejie OOuTaHus (BO3ZMOXKHO: Tepoap-
HbIe 00pa3Lbl paCTeHUI, UMEIOUINX pa3Hble MPUCIIOCOOJICHUS K HEJJOCTATKY BJIard, PUCYHKH
HACEKOMBIX C Pa3HBIMH CIOCOOAMH MAaCKHPOBKU U MUMUKpPHH (TIOJIpaskaHusl), repOapHbie 00-
paslbl paCTeHUI ¢ Pa3HBIMU MPUCIIOCOOICHUSAMHU K OTBIICHHIO. )

Xoxa padoThl.
1. 3anoHATH TAOIUILy.

Dopmbl npUCNOCOOAEHUTI PACTNEHULL U HCUBOMHBIX K MeCm)y 0OUmaHus

Hasganue pacre- ®opma npucrocoOIeHHOCTH
HUSI(G)KUBOTHOTO)
1.
2.
3.
4.
2. Ha onHoM u3 Bamumx npuMepoB (B3sTh M3 TaONMIbI) 10Ka3aTh OTHOCHTEIbHBIH
XapakTep NPUCIOCOOIEHHOCTH OPraHU3MOB.
3. Cnenath 001 BBIBOA 00 OTHOCUTEIBHOM XapakTepe MPUCIOCOOIEHHOCTH, 3a-

KOHYMB IMPCATIOKCHUC!:
Jloboe l’lpMCl’lOCO6]Z€HZ/l€ ONMHOCUmMeNIbHO, MAakK KAK OHO ...



Ipunoowcenue 3

Jlabopamopuwie pabomul u 060pyoosanue

No Jlabopamopunasa paboma Qbopyodosanue
buocdepa kak rmodampHas IKOCHCTEMA Jluct Genoit 6ymaru A-4
Jlabopamopuasa paboma Ne 1 CKOTY

«Onpedenenue nviiegoz2o 3a2psi3HeHust 6030yxa»

BuoreoneHo3 kak MHOTOBHIOBasi OMOCHCTEMA M SKOCHCTE-
Ma

(npaxmuxym: Heenedosanue uepm npucnocobiennocmu
PACMEHUTl U HCUBOMHDIX K YCAOGUSAM HCUSHU 8 IeCHOM OUO-
2eoyeno3e (AHCuU3HeHHble POoPpMbL, IKOA02UYECKUEe HUUL, CPAB-
HeHue ocobennocmetl op2anusmos pasuvix apycos) (lpu-
JN0JceHue 2)

Ha0Op KapToueK ¢ u300paxe-
HHUSIMU KHBOTHBIX U PACTCHHIA
(;ecHOit OHMOLIEHO3) € pa3HBIMU
(bopMamu IPUCIIOCOOICHHOCTH K
cpene oOuTaHus

Bun, ero kputepuu u CTpyKTypa

Jlabopamopuas paboma Ne 2

«ObHapycenue npusHaKos apomopposa y pacmeHuil u
arcusomuwvixy. C.207

Habop kKapToyek «KUBOTHBICY,
Habop Kaprouek «PacTtenns»
(BO3MOKHO: KOMHATHBIC pacTe-
HHS, 00BEMHBIC MOJICITH YKUBOT-
HBIX)




