


AHHOTaUA
K pa0oueii nporpamme
no kypcy «buosorus»
5 kanace

[TporpamMma it 001I€00Pa30BATEIBHBIX OPTaHU3AHA, PA0OTAOIIMM IO YyueOHMKaM Ouosiorun it 5S—9 kimaccoB aBTopoB B. WM. CuBormitazoa u jip
mznarenscTBa "IIpoceemenue” 2019 roxa. [Iporpamma coorBercTByeT TpeboBaHUsM DeepaabHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHAAPTA CPETHETO
obmrero oopazoBanus. Kypc «buomnorus. 5 kiacc» HaYMHAET CUCTEMAaTHYECKOE N3yYeHUE TUCIMILINHEI «bromnorus» B o0mem oopa3zoBannu. OCHOBOM IS €T0
W3Y4YEHUS SABJSETCS MHTETPUPOBAHHBIN Kypc «OKpYKaroluil MUp», KOTOPbIN ydaluecss IpoXoaaT B Ha4ajdbHO 1Kkoje. B Xone n3yuenus npeamera OHU
MTO3HAKOMUJIMCh C OCHOBHBIMU KOMIIOHEHTaMU IPUPO/IbI, €€ pa3HO0Opa3reM, ¢ IpUpOA0i pOIHOTO Kpasi, CTPaHbl U MOJTOTOBJIEHHI K OoJiee AeTaIbHOMY
M3YYEHUIO0 MUpa KUBOM MPUPOIbI.

Kypc Guosoruu B 5 Ki1acce mpemnosaraeT n3y9eHrne MHOTOOOpaswsl IPUPOJIBI, a TAKXKE HAYIHBIX METOJIOB U ITyTEH IMO3HAHUS Y€TIOBEKOM MPUPOIbI. J[aHHBIN
KypC peajiu3yeT CIeNyIoIIHe Leu:

. CUCTEMaTHU3alMsl 3HAaHUH, ITOJIyYEHHBIX B X0JI€ M3y4eHHs npeamera «Okpyxaromuid Mup» B 1—4 kiaccax;

. yri1yOneHue 3HaHHi 0 JKUBOM MPUPOJIE;

. paciiupeHue Mo3HaBaTeNIbHbIX HHTEPECOB, HHTEIUIEKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEN yJaliuxcs;

. (bopMHpOBaHUE IEPBUYHBIX YMEHUH, CBA3aHHBIX C BBIOJHEHUEM JIA0OPATOPHBIX U MPAKTUYECKHX PadoOT;

. BOCIIMTAHUE OTBETCTBEHHOTO U OEPEXKHOI0 OTHOIIEHUS K OKpYXKaIoLEeH npupoe, GoOpMUPOBAHUE SKOJIOTMUECKOTO MBIIUIEHUS.

ABTOpCKas JIMHUS, peau3yromias Kypc, npeacraBieHa yueOHnkoM «buosorus. 5 kmace» (aBropsl B. M. CuBornazos, A. A. IliemakoB). YueOHHUK BKIIFOYAET
Tpu paznena: «Beeaenuey», «CtpoeHue opranuzma», «MHOrooopasue KkMBbIX OPTaHU3MOB.



IlosicHUTeNbHAA 3alIMCKA.

1.1. Onucanue mecma yue6no20 npeomema 6 yuedoHom niane
Pabouas mnmporpaMmMa 1o npeameTy «buonorus» aJipeCoBaHa 5 KJ1accy O6HICO6p330BaTCHLHOI>'I HIKOJIBbI C YI‘J'IY6J'ICHHBIM HN3Yy4YCHUCM AHTJIMMCKOTO SI3bIKA.
[Iporpamma ompenenseT MHHUMAIBHBIH 00bEM COAEpKaHMs Kypca OMOJIOTHH JUIsi OCHOBHOM IIKOJIBI W TpeIHA3HAYCHA Ul pealn3aluy TpeOOBaHMA
OI'OC BTOPOTO MOKOJICHHUS .
Bxoaut B henepanbHBIi KOMIIOHCHT TIJIaHA OCHOBHOTO OOIIET0 00pa3oBaHUS.
B cooTBeTcTBUM ¢ YyU€OHBIM IUIAHOM W KaJICHIAPHBIM y4eOHBIM Ipa)MKOM HIKOJIBI, IpOrpaMMa paccuntana Ha 1 rox oOydenus: 34 vaca mo 1 gacy B
HeJIEeo.
1.2. Onucanue yueono-memoouyecko020 KOMnieKma, 6Ka104asn 31eKmponHble pecypcl
Jns peanusanuu nporpammsel ucnonbsyercs Y MK:
1. IIporpamma buonorus. 5—9 knaccel : padoudas nporpamMma k muHun Y MK «buonorus» : yaeOHo-meroauueckoe nocodue Cupornazos B. 1. — M. :
[Tpoceemenue, 2019. ;
2. YuebHuk Juis1 00meoOpa3oBaTenbHbIX yupexaeHnit Cusormazos B. U., IlnemakoB A.A. buonorus. 5 knace [Ipocsemenue, 2019
3. KommexT nudpoBbIx 00pa30BaTeIbHBIX PECYPCOB:
Wzyaaem Grrororvo http://learnbiology.narod.ru
1.3. Ilhanupyempwie pezyivmamul 0C80€HUA YHUEOHO20 npeOomema, Kypca
OOy4eHne OMOJIOTHH B 5 KITacce TOJDKHO OBITh HAMIPABJICHO HA JOCTIKEHUE 00YJarONUMICS CIESAYIONINX JJMYHOCTHBIX Pe3yJIbTaTOB!
®  OCBOEHHE OCHOBHBIX MPUHIIMIIOB U IPABUJI OTHOLIEHHUS K KHUBOH MPHPOJE, OCHOB 340POBOr0 00pa3a K1U3HHU;
e peanu3alys yCTAaHOBOK 3JJ0POBOr0O 00pa3a kKHU3HH;
e chOpMHPOBAHHOCTH IIO3HABATENIbHBIX MHTEPECOB M MOTHBOB, HAIPABICHHBIX HA W3y4EHUE >KUBOM NMPHUPOJbI; aHAJIU3UPOBATh, CPABHUBATH, JIENATh
BBIBOIBI U JIP.; 3CTETUUYECKOTO OTHOILIEHUS K JKUBBIM OOBEKTaM.
MeTanpeaMeTHBIMH pe3yJbTATAMH OCBOCHHUS YUEHUKAaMH 5 Ki1acca MporpaMMbl IO OMOJIOTUY SIBIISTFOTCS:
® OBJAJICHUE COCTABJAIOIIMMU HCCIIENOBATENbCKOM M IMPOEKTHOM JESITENbHOCTH, BKJIIOYAs YMEHHUS BHJETh IpoOIeMy, CTaBUTh BOIPOCHI, JaBaTh
OIpeJiesIeHus, IOHATUS, HAOII0AAaTh, IPOBOANUTh SKCIIEPUMEHTBI, €1aTh BEIBOABIL.
e ymMmeHue paldoTaTh C pa3sHbIMHM HCTOYHUKAMM OuOJOrMueckoi mHpopMmauuu (B TEKCTe yuyeOHMKA, OMOJOrMYECKHIl ClIOBapsAX M CIPAaBOYHMKAX),
aHAJIM3UPOBATh U OLICHUBATh UH(OPMALIHIO.
® CrOCOOHOCTb BBIOMPATh LEJIEBbIE U CMBICJIOBBIE YCTAHOBKU B CBOMX JAEHCTBHSX M MOCTYIKAX I10 OTHOIIEHHUIO K )KUBOM MPUPOJE, 3A0POBBIO.
® yMEHHUE HMCII0JIb30BaTh PEUEBbIE CPECTBA AJIs IUCKYCCHH, CPABHUBATh Pa3HbIC TOUKHU 3PEHUS, OTCTAUBATh CBOIO MO3HILIHUIO.
IIpeaMeTHBIMH pe3yJbTaTaMH OCBOSHMS YYEHUKAMHU 5 Kilacca IPOTpaMMBbI 110 OMOJIOTUHU SBJISIFOTCA:
1. B mo3HaBaTenbHOM (MHTEIIEKTYaIbHOM) cdepe:
® BbIJICJICHUE CYLIECTBEHHbIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (OTVIMYMUTENBHBIX NMPU3HAKOB JKUBBIX OPraHU3MOB; KJIETOK M OpPraHU3MOB PacTeHUil,
KHUBOTHBIX, TPUOOB U OakTepuii; opraHu3Ma 4elOBEKa; BHUJOB, SKOCHUCTEM; Omocdepbl) U MpoleccoB (MUTAHUS, JIbIXaHUS, BBIJICIEHUS, TPAHCIOPT
BEIIECTB, POCT, pa3BUTHE, PA3MHOXKEHHUE, PETYIALUS )KU3HEACATEIbHOCTH OPTraHU3MOB).
® [IpUBECHHUE J10KA3aTeIbCTB B3aUMOCBS3H YEJIOBEKA U OKPY)KaIOLIEH cpe/bl; HE0OX0AMMOCTH 3aIIUThI OKPYKAIOILIEH cpe/ibl;
e 0ObsICHEHHE POJIM OMOJOTMU NMPAKTHUECKOM NEeATEIbHOCTH JIIO[EH; POJIM pa3iMyHBIX OPraHU3MOB B JKM3HU YENIOBEKa; 3HaYCHHE OUOJOrHYeCKOro
pa3HooOpa3us Ui coXxpaHeHus: buocgeps;



http://learnbiology.narod.ru/

¢ pas3jm4yrc Ha Ta6JII/ILIaX yacTen u OpraHona0B KJICTKH, Ha KHUBBIX 00BbEKTax U Ta6JII/IL[aX OpraHoOB IBCTKOBOI'O PAaCTCHHUS, OPraHOB U CUCTEM OpPraHoOB
KHUBOTHBIX; C’bCI[O6HBIX U AJ0BHUTBIX FpI/IGOB; OIMaCHBIX JJIA YCJIOBCKA PACTCHUA U JKUBOTHBIX;

e CcpaBHEHHE OMOJIOTUYECKUX 0OBEKTOB M MPOIIECCOB, YMEHHE JIEIaTh BHIBOJIBI HA OCHOBE CPABHEHUS;
® BBISBICHUE B3aUMOCBSI3EH MEXy 0COOCHHOCTSIMH CTPOCHHUS KIIETOK, TKaHEH, OPTaHOB, CHCTEMOM OPraHOB U UX (PYHKITUSIMU;
® OBJAJICHUE METOJaMH OMOJIOTUYECKON HayKu: HAONIONEHUS W OMHMCAaHUs OMOJOTMYEeCKHX OOBEKTOB; IMOCTAHOBKA OMOJIOTHYECKHX JKCIICPUMEHTOB W
0OBbsSICHEHHE UX PE3YIBTATOB.
2. B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe:
¢ 3HaHWC OCHOBHBIX IMPABUJI MMOBEICHHUS B IIPUPOJIC M OCHOB 370POBOTO 00pa3a KU3HU.
3. B cdepe TpynoBoit nesTEIBHOCTH:
® 3HaHME U COONIONEHUE MPABUII PAOOTHI B KAOMHETE OUOJIOTHH;

e coOmroeHne npaBuil paboThl ¢ OMOJOrHYECKUMU MPUOOPAMU M UHCTPYMEHTAMH (IIpenapoBalIbHbIE UIVIbl, CKAJIBIIEIH, JIYIbl, MUKPOCKOTIBI).
4. B cdepe dm3nueckoil IeaTeIbHOCTH:

® OCBOEHHME NPUEMOB BBIPALIMBAHUS U PA3MHOKEHHS KYJIBTYPHBIX PACTEHUH, yX0/a 32 HUMH.
5. B ocretnueckoii cepe:
BBISIBJICHUEC OCTCTUYCCKUX JOCTONHCTB O6’BGKTOB )KI/IBOﬁ HpI/IpO)IBI.
1.4. @opmol, nepuoduunocms u ROPAOOK MEKYULe20 KOHMPOJist YCHEGAEMOCHU NPOMENCYIOUHOU AMMeCM Ay 00y aomuxcs
Texymuii KOHTPOJIb YCIIEBAEMOCTH 00YyJalOLIUXCsl TPOBOAUTCS B T€UEHHE Y4eOHOTO Mepuo/ia (YUeTBEPTH):
- KOHTPOJIb YCTHOTO OTBETa OOYYAIOIINXCS OCYIIECTBISETCS BEBIOOPOYHO HA KAXKIOM YPOKE;
- KOHTPOJIb CAMOCTOSTEIBHON pabOThl 00yJaIONTUXCS OCYIIECTBIIICTCS Ha KaXKIOM YPOKE;
- KOHTPOJIb ¥ OIICHKA BBITIOJTHCHUS MPAKTUYCCKON WMIIH JJAOOPATOPHOM paObOThl OCYIIECTBISACTCS B TCUCHUE M3YICHUS TEM U Pa3JIeiioB.

2. Conepxxanne yueOHOI0 mpeaMera, Kypca

Hasanue Tembl KonnuectBo yacoB
Beenenne 7

Pasnen 1. Crpoenue opranusma 9

Paznen 2. MHOrooOpasue KUBBIX OPTaHU3MOB 15

[ToBTOpenue 3

KanennapHo -Temarnyeckoe IJiaHMpoBaHue K padoyeil mporpamMmme



Ilnanupyemble pe3yibTaThbl 00y4eHHs

ypo Tema ypoka OcHOBHOE cofepKaHue YPOKa . MpakTuueckasn Bunetu gopmut |- Jlowammee
Ka OcBoenue npeaMeTHbIX 3HAHMIA KOHTPOJIs 3aJaHue
pabora
Beenenue (7 1)
1 1. buonorus - Hayka | buonorus — Hayka o >xuBo# npupoze. M3 | 3Hath U coOnronaTh npaBuiia padoTel B KaOUHETE Omnpoc, BBOHAs OtBeT H
0 )KHMBOH TIpHpOIIE ucropuu ouonorun. Pazsurue Ouonorum, TEXHUKY O€30MacHOCTH. JINarHOCTHKA BOIIPOC CTP
Ouonornueckux 3Hanuil. Cucrema BBIABIATE B3aMOCBSI3b YEJIOBEKA U )KUBOH 7,Tabnmuna
Ouonornueckux Hayk. 3HaueHue Ouonorun | npupoabl. OneHuBaTh poib OMOIOrMYEeCKUX HAayK B cTp9
B )KM3HH UYeJIOBEKa Ham qHU. ONeHNBaTh 3HAYeHUE OMOIOTHIEeCKUX
3HAHUH JUIsI KaXKI0T0 YenoBeKa

2 MeTonbl u3ydeHust MeTozbl HCCIeOBaHMs: HAOTIONCHNE, YMETh JlaGoparopHas Kontpons Hauatp
TIPUPOABL. 9KCIIEpUMEHT, n3Mepenue. [Ipubopsl u OIPE/IENATH OCHOBHBIE METO/IBI OMOIOrMYECKHX pabora CaMOCTOSITENIbHOM | TaOMHILy CTp
JlaGopaTopHast UHCTPYMEHTHI. bronornueckne nmpudops WCCIIE/IOBaHMIA; «3HaKOMCTBO C paboThI . 12
paboraNel Y MHCTPYMEHTBI, MX HCIOIB30BaHHE. OOBSICHSTH MOHSTHS: ONBIT, HAONIOIEHUE, TUTIOTE3a; | 000pYIOBaHHEM

Orarbl Hay4HOTO HcchenoBanus. [IpaBuna | XxapakTepr30BaTh METOIbI OMOIOTHYECKIX JUTSL HAy9HBIX
paboThI B TabopaTopuu HCCIICIOBAHU; COONIONATh MPaBHUiia TIOBSACHUS U HCCIICIOBaHUH.
paboThI ¢ MPUOOPAMHU M HUHCTPYMEHTAMH B
kaOuHeTe OMOJIOTHH; TOB30BATHCS PA3IMYHBIMU
CrIoco0amMu U3MEpEeHUsl JUTUHBL, TEMIIEPaTyphbl,
BpPEMEHHU.

3 Crpoenue u npaBmia 3HaTh CTpOEHHE MUKPOCKOIA, YMETh HACTPanBaTh JlabopatopHast Kountpons 3HaTh
paboTHI C CBET, COOJIIONATh TEXHUKY O€30I1aCHOCTH padora «CTpoeHHe | caMOCTOSTENbHOH | YCTPOHCTBO
MHKPOCKOIIOM u padora ¢ paboThI . MHKpPOCKOIIa
JlaGoparopHas MHKPOCKOIIOM) U aJITOPUTM
paboraNe2 paboThI cTp

45

4 PaznoobOpasue Knaccudukanms >KuBbIX OpraHU3MOB. OOBSICHSTB CYLTHOCTb TIOHSATHUS «KJIACCUDHKALIUS. Konrpons Pa6ora ¢
KHBOH MPUPOIIBL. Pons K. JIunnes B co3nanuu cucreMatukd | Oco3HaBAaTh NpEeIMET U 3a1a4l HayKH CaMOCTOATENIBHON | TEKCTOM CTp
apcrBa uBoit KHBBIX OpraHm3MoB. CucreMaTika — CHCTEMAaTHKH. Pa3nmyaTh OCHOBHBIE TaKCOHEI padoTHI . 18 3amanus
TPUPOLIBI pasnen ouonorud. Bug — exunanma KIaccupUKaluK: BUJ HAPCTBO. XapaKTepU30BaTh 1,3

ki1accudukanuy. Lapcrsa xuBoit BUJI KaK HAUMEHBIIYIO €AMHULY KIacCU(PHUKALUU
npuponsl. Bupycel — Heknerounas gpopma
KH3HH

5 . Cpena oburanus. Cpenpl oOuTaHus: BOIHAS, HA3EMHO- OOBSICHAT CYIIHOCTH MOHATHS «OKPY)KaroIIas KonTpons Brmmonman
DKoJIOrM4YecKue BO3/YIIHAs, IOYBEHHAs, OpTraHM3MEeHHAsI. cpenay. Pa3nmiyaTh 1 XapakTepu3oBaTh IeHCTBHSA CaMOCTOATEIBHON | 3aaHus CTP
(baxropbl Okonoruyeckue Gpakropbl. DakTope (hakTOpOB Cpempl, MPUBOIUTH KOHKPETHBIE pabotsr 22 3aganue

HEXUBOW NPpUPOAbL. DaKTOPHI KUBOU TIpUMepHI. AHATH3UPOBATh TPUMEPHI 2
npuponsl. JlesaTenbHOCTh YeIoBeKa Kak XO3SHCTBEHHOM JICSTENLHOCTH YeIOBeKa U HX
9KOIOTHYECKUH (HaKTop. BIIMSIHUE Ha JKUBYIO PUPOLY

6 Cpena oburanus Cpena obutanus. Mecra oOuTaHus. Pa3nu4ate MOHATHS «cpena OOMTaHUSD U «KMECTO JlaboparopHas KonTpons Crp 30
(BomHAs1, HA3EMHO- Oco0eHHOCTH BOAHOW U HA3E€MHO- oOuTaHuD. XapaKTepU30BaTh OCOOCHHOCTH pabora CaMOCTOSITENTEHON | 3BIIOTHUTH
BO3IYIITHAS) BO3AYIITHOHN Cpen OOUTaHUS BOIHOW M HA3eMHO-BO3IYIITHOM cpel OOMTaHus. «Ormpenenenne pabotsr TaOIUITy
JlabopaTopHast [TpuBoanTH MpUMeEpH! oOuTaTenei cpen. BeisiBnaTs | (y3HaBaHUE)
paboraNe3 0COOCHHOCTH CTPOEHUSI )KHBbBIX OpPraHU3MOB, HamnOoree




CBSI3aHHBIE CO CpeNoi oOnuTaHUs pacrpocTpaHEHHBIX
pacTeHuii u
JKHBOTHBIX
7 . Cpena oburanus Oco0OeHHOCTH TTOYBEHHOH U XapakTeprn3oBaTh 0COOCHHOCTH MTOYBEHHON 1 KonTpons Crp 35
(mouBeHHas, OpraHW3MEeHHOH cpell OOUTaHUS opraHn3MeHHoH cpen oouranus. [IpuBonuTs CaMOCTOATENIbHOM | 3a1aHue 1
OpraHU3MEHHas) puMepsl oouTareneit cpen. BeIIBIATE paboTbI
0COOCHHOCTH CTPOEHUSI ’KHUBBIX OpPraHU3MOB,
CBsI3aHHBIE CO cpenoi ooutanus. Habmonars
NPUPOZHBIE SIBJICHUS, (PUKCUPOBATH PE3YIIBTATHI
HaOJIONIeHNi, 1enaTh BIBOABI. CHCTEMaTH3UPOBaTh
3HaHUA O cpeljax OOUTAHUS U UX OOMTaTENsX.
Colntonath npaBuiia OBEACHKS B IPUPOJIE
Pa3nea 1. Ctpoenne opranusma (9 1)
8 7. Uto Takoe xuBoi | OCHOBHBIE MPU3HAKH KHUBBIX OpraHu3MoB: | CpaBHUBATH OTIMYUTENBHBIE IPU3HAKH dKHBOTO U Konrpons 3HaTh
OpraHu3M 00OMEH BEIIECTB U HEPTUH, POCT, HEXHMBOT0. XapaKTepH30BaTh OCHOBHBIE CBOMCTBA CaMOCTOSITENTLHOH | OCHOBHBIE
pasBuTHE, Pa3IpaKUMOCTh, IBIKCHHE, JKMBBIX OPTaHU3MOB paboThI MIPU3HAKH
pa3MHOXEHHE, TOCTOSTHCTBO BHYTPEHHEH YKHBOTO
cpenpl
9 CrpoeHue KIeTKu OtxpeiTre kneTku. CTpoeHue KIETKH. BhIsSBISATh HA PUCYHKaX U B TAOIHMIIAX OCHOBHBIE JlabopaTopHas Konrpomns Odopmuts
JlaGoparopHast OCHOBHBIE OpraHOW/IbI KJIETKH, UX opraHoupl KiieTku. CpaBHHBATh CTPOSHHE padora «CTpoeHHe | caMOCTOATENbHOH | 1abopaTopH
paboraNed 3HayeHne. OTHOKIIETOYHBIE, PacTUTEIHHOM U XKUBOTHOM KJIETOK, HAXOJUTh KIIETKI paboTbI yIo pabory
KOJIOHHUAJIBHBIC 1 MHOI'OKJICTOYHBIC YE€PpThl CXOJACTBA U pa3induA. Haytmec;l pa60raTb 3HaTh
OpraHM3MBI. C JTyHoM ¥ MUKPOCKOIIOM, 3HAaTh YCTPOHCTBO OpraHoOMJIbI
mukpockona. Cobmntonarh rnpasmia paboThl ¢ KIIETKH
MHUKpockonioM. HayunuTbcs roroButh
MUKpornpenaparsl. Habmtonate ocHOBHEIE
OpraHouJbl KJIETKH Moj MUKpockorioM. HaxoanTs
UX B Tabnu1ax, Ha pUCYHKax U B
MHKporpenaparax. OUKcUpoBaTh Pe3ynbTaThl
HaOJIFO/ICHUH, IeN1aTh BBIBOJBI
10 XUMHYECKUN cOCTaB | XUMHUUYECKUM COCTaB KIIETKH. CpaBHHUBATh XUMHYECKHHA COCTaB TeJ YKUBOH U Kountpons [IpakTnueck
KJIETKU Heoprannueckue u opranuyeckue HEXMBOU NpUpobl. Pa3nnuare HEOpraHuyeckue u CaMOCTOSITENIbHOM ast pabora
BEIIIECTBA, UX POJIb B XKU3HEJCATEILHOCTH | OpraHUYECKHE BELIECTBA, BXOJIIIE B COCTaB paboThI ctp 51
KIIETKH. KIIETKH, OOBSICHSTh HX POIIb
11 XKusne- [Ipowecch! JKU3HEAEATENBHOCTH KIETKH. BBIABIATE OCHOBHBIC ITPU3HAKH MIPOLIECCOB Konrtpons 3anonHUTh
JESITENLHOCTD OOMeH BelecTB (IMTaHKUE, ABIXAHUE), JKU3HEESATETHbHOCTH KIETKH. XapaKTepru30BaTh caMOCTOsATENbHOU | Tabi cTp 55
KIIETKH TPAHCIOPT BEIECTB, PA3APAKUMOCTB, Ouonornueckoe 3HaYEHNE OCHOBHBIX IPOIIECCOB paboThI
pa3smHOXeHHe. KieTka — uBast cucteMa. | JKuU3HeAesATeIbHOCTH. OOBSICHATH CyTh Ipolecca
JeTICHNs! KJIETKH. ApPTyMEHTHPOBATh BBIBOA: KIIETKA
— JKMBasi CHCTEMa.
12 Txanu pacteHnit Uro takoe TkaHb. OCOOEHHOCTH CTpOeHHs | Pa3nmudars OCHOBHBIE TKAHW PaCTUTEIIHFHOTO OPTaHIBMA. KonTpons 3armoaHUTH
PACTHTENBHBIX TKaHEH (00pa3oBaTeNbHON, | BBIIRIATH OCOOCHHOCTH HX CTPOCHIIS, CBS3AHHBIC C CaMOCTOSATENbHOM | Tabn ctp 59
TTOKPOBHOM, OCHOBHOW, MEXaHUIECKOH, BBITIONMHSAEMBIMA (DyHKIIFISIMI pabotsr

MIPOBOMAIICH, BBIIEITUTEITHHOMN).
OcCo0EeHHOCTH CTPOCHUS U BHITIOTHICMEIC

GbyHKIIIHI




13 TkaHH )KMBOTHBIX OCo0EHHOCTH CTPOCHUS JKUBOTHBIX Pazmmuars OCHOBHBIC TKAHH )KUBOTHOTO OpPTaHM3MA. JlaGoparopHast Kontpons Odopmuts
JlaGoparopHast TKaHeH (3MUTeTHaNbHOM, BbIsBIATE OCOOEHHOCTH MX CTPOEHHS], CBSI3AHHBIE C pabora «KHBOTHbIe CaMOCTOSATENBHOH | J1abopaTopH
paboralNe5 COCIMHUTENILHOM, MBIIIIEYHOH, HEPBHOM ). BBINTONHSIEMBbIME (DyHKIsIMH. CpaBHUBATH TKAHU TKAHID paboTbI yio paboty

OcoOeHHOCTH CTPOEHUS U BBHITIONHSIEMBIE | YKUBOTHOTO OpraHW3Ma MEX/Ty COOOH 1 ¢ TKAHAMHA
($yHKIMH. PACTUTENBHOIO OPraHH3Ma

14 Oprans! pacTeHuit UYro Ttaxoe oprad. OpraHsl IIBETKOBOTO OOBSICHSTH CyITHOCTB TOHSATHUS «OPTam»). JlabopaTopHas Bonp.Ne3,4,7 Odopmuts
JlaGopaTopHast pacrenus. BereratuBHble opraHsl (KOpeHb, | XapaKTepH30BaTh OpraHbl IIBETKOBOTO Opranu3Ma, | pabora «OpraHbl Konrpons nabopaTopH
paboraNe6 nober). ['enepaTuBHBIE OpraHbI (I[BETOK, pacrio3HaBaTh UX Ha KMBBIX 00bEKTaxX, repbapHOM | IIBETKOBOTO CaMOCTOSITENILHOM | yIo paboTy

wiox, cems). OCHOBHBIE (DYHKIIMM OPTaHOB | Marepualle, pucyHKax u Tabmunax. CpaBHUBATH pacTeHus» paboTbI
LIBETKOBOTO PacTeHUSI. BEreTaTHBHBIC U TeHEPATHBHBIE OPTaHbl IIBETKOBOTO

pactenus. Paznuyarh 1 Ha3bIBaTh OPTaHb

I[BETKOBOTO pacTeHus. CpaBHUBAThH BEreTaTHUBHBIE U

reHepaTuBHbIe oprasbl. [IpoBoauTh GHOMornyeckue

WCCIIEIOBAaHUSL U OOBSICHSITh MX

15 CucTeMbl OpraHoB CucteMbl OpraHOB >KUBOTHBIX: TOKPOBHAsI, | OOBSICHATH CYITHOCTh MOHSTHS «CHCTEMA KonTpons Crp 71

YKHBOTHBIX NHIIEeBapUTEIbHAS, KPOBEHOCHAS, opraHoBy». Paznnuarh Ha pucyHKax U TaOnunIax u CaMOCTOATEIbHON | 3allOMTHUTD
JibIXaTelibHasl, BBIICIUTEIbHAS, OITMCHIBaTh OCHOBHBIE CUCTEMbI OPT'aHOB paboThI Tabnuny
PETYIATOpHAsA, OIIOPHO-ABUTaTEIIbHAS, JKHUBOTHBIX. O6’I)$[CH$[TB HX pOJIb B OpTaHU3ME
CHCTEMa OPraHOB Pa3MHOKEHUSI

16 Opranusm — Uro takoe cucrema. buonoruueckue OOBACHATH CYIIHOCTh OHATHHA «CHCTEMay, KouTtpons Ctp 75
Ouonoruyueckas CHCTeMBI (KJeTKa, OpraHu3M). «Ouonornyeckas cucremay. IlpuBoaurs camocrosiTenbHoi | Pabora ¢
cucTeMa MPUMEpBI CUCTEM. APIYMEHTHPOBATh BHIBO; paboThI TEKCTOM

KJIETKa, OPraHW3M — KHBbIE CHCTEMBbI 3agaHue 3
(6buocuctemsl)
Pasnen 2. MHoroo6pa3sue ;kuBbIX OpranusmMosn (15 4)

17 Kaxk pa3BuBanacs Pa3Butue npeacrapneHuit o AHanu3upoBaTh U CPAaBHUBATH IPEJICTABICHUS O Kountpons
XKHU3Hb Ha 3emiie BO3HUKHOBEHUH COITHEUHON CUCTEMBI, BO3HUKHOBEHUH COITHEUHON CHCTEMBI U CaMOCTOSITEIIbHOM

3emiu 1 xm3HA Ha 3emiie. [unoreza A. M. | mpoucXOXISHUH KU3HU Ha 3eMiie B pa3HbIe paboThI
OmnapuHa 0 BOSHUKHOBEHHH KU3HU Ha ucTopuieckre rnepuoapl. ONMChIBaTH COBPEMEHHBIE
3emie B3IVIS1/IBI YUEHBIX O BO3HUKHOBEHUH COIHEYHOMH

CHCTEMBI. Y4acTBOBaTh B O0CY)KIEHHHU I'MIIOTE3bI

A. . OnapuHa 0 BO3HUKHOBEHHH XKM3HH Ha 3emiie

18 Crpoenue u Bakrepuu, oO1mas XxapakTepucTuka. Xapakrepru3oBaTh 0OCOOCHHOCTH CTPOCHHUS Kountpons CooOrienne
Ku3HenesTenbHoCTh | CrpoeHue Oakrepuil. MHOTO0Opasue Oaxrepuii. OnpenensaTh 3HAYEHHE 0CHOBHBIX CaMOCTOSITENNFHON | y4-CsI O
Oaxrepuit (dopm Gakrepuii. PactipocTpanenue BHYTPHKJIETOYHBIX CTPYKTYyp. ONICHIBATh pabotsr MIPEACTaBUTE

6axrepuii. OcobeHHOCTH pazHoobpasue popm OakTepHATBEHBIX KIIETOK. JSIX
KU3HEIESITETHbHOCTH OaKTEePHIA. Paznu4ate THTIIBI THTAHUS OaKTEPHH. OGaxTepuibIx
Pasmuoxenue 6axrepuii. O6pa3zoBanue O1neHNBaTh POJIb CIIOPHI B JKU3HU OaKTepHH (o BBIOOpY
CTIop y4-Csl)

19 Bakrepuu B mpupone | Pomp Gaxrepwuii B mpupomne. Poib Gakrepuit | OOBACHATE poib OakTepuii B IPUPOIE U )KU3HU KonTpons Crp 92
1 JKU3HH YET0BEKa B )KM3HU YeNIOBeKa. bone3HeTBopHbIe YyeJoBeKa CaMOCTOSATEITLHON 3agaHue 2

Oaxrepuu paboTsI

20 ['pu6s1. O6mas ['pubs1, 00mIast XapakTepuCTHKA. Xapakrepu3oBaTh 0COOEHHOCTH CTPOEHHS TPHOOB. KonTpons Crp 97

XapaKTePUCTHKA OcobeHHOCTH CTPOCHUS TPUOOB BEISBIIATE YepTHI CXOACTBA TPHOOB C PACTEHUSMH U camocrosiTensHON | Pabora ¢
(rpubnuna, rudsr). OcodeHHOCTH KUBOTHBIMH. OTIpenensaT 0COOEHHOCTH MMUTAHUS U paboTbI MOJENSIMU

KHU3HCACATCIIBHOCTU IpH6OBZ IIUTAHUC,

PA3MHOXKXCHUS FpI/I6 OB




PA3MHOXKXCHHUEC, PACCCIICHNC

21 Msuoroobpasue u [nsmounsie rpuosL. IlnecHeBbie rpHOBI. XapakTepru3oBaTh OCHOBHBIE TPYIIIBI TPUOOB. JlabopaTopHas KonTpons Odopmuts
3HaueHue rpudoB Jpoxoxu. I'puObI-napa3utel. 3HaueHne Pacrio3naBath UX B IIpUpoze, HA PUCYHKAX U paboThI CaMOCTOAITENIbHOM | J1abopaTopH
JlaboparopHast rpu0OB B IPHPOJIE U )KU3HH YETOBEKA. tabnuax. ONUCHBATH CTPOCHUE NIISITOYHBIX U «IInecHeBrle paboTbI yio paboty
paboraNe7 TUIECHEBBIX IpruOoB. Pa3nuyars chenobHbIe U TpuOBD)

SOBUTHIC TPHOBL. OOBICHATH PO TPHOOB B

TIPUPOJIE U KHM3HU YellOBEKa. YJacTBOBAaTh B

COBMECTHOM OOCYXJICHHHU MTPaBII cOOpa rpruoOoB.

[IpoBomuTH OMONIOTHYECKHE UCCIIEIOBAHUS U

OOBSICHATH UX pe3yibraTel. PopMyITHpoBaTh

BbIBOJIBI. CoOMtonaTh rpasmia paboThl B KaOWHETe

Ouonoruu

22 HapctBo pacrenuit OCHOBHBIE IPU3HAKH PACTEHUM. Briensats cyiiecTBeHHbIE IPU3HAKN PACTEHUIM. KonTpons Crp 110

®orocunTe3. OCOOEHHOCTH CTPOEHHUS CpaBHUBATh CTPOCHUE PACTUTEIBHON KIIETKH CO camocrosiTenbHOi | Pabora ¢
pactutensHOM Kietku. Cpena oOutTanus CTPOCHHEM OaKTepUAILHOW U TPUOHON KIIETOK. paboThI MOJIEJISIMH,
pacrenuii. borannka — Hayka o XapakTepuzoBaTh nporecc (OTOCHHTE3A. cXeMaMH
pacrenusix. Teodppact — ocHoBarenb Pazniyare OCHOBHBIE TAKCOHBI KJIACCU(HKALIUH
6oranuku. Knaccuduxkanus pacteHui. napctBa Pacrenns. CpaBHUBATh IpencTaBUTENIECH
Hwusnine u Bricime pacTeHusA HU3IINX U BBICHIHUX paCTeHHﬁ W Aej1aTh BBIBOJABI HA

OCHOBe cpaBHeHHMs1. HaOmonate npuponHble

SIBJICHHsI, (PUKCHPOBATh Pe3yJIbTaThl HAOMIONEHNUH,

Jienath BhIBOIBI. ONpeieNsiTh COCTOSHUE PACTeHUN

3uMoil. CobmofaTh npaBuiia MOBEJCHUS B IPUPOJIE

23 Bogopocmu. Obmass | Bogopociu, o01ias xapakTepucTrKa. BbiensaTe 1 onuchIBaTh CylieCTBeHHbIE pu3Haky | JlaGoparopHas Konrpoins Odopmuts
XapaKTepUCTHKA Cpena odoutanus. Ctpoenue Bogopocneil. | Bomopocield. PacriozHaBaTs Ha repOapHBIX pabora CaMOCTOATENBHON | J1TabopaTopH
JlaGoparopHast OIHOKIJIETOYHBIE, KOJIOHUATIbHBIC 1 MarepHuajax, pUCyHKax, TablluIax OCHOBHbIE paboThI yio paboty
paboraNe8 MHOTOKJIETOUHBIE BOIOPOCIIH. OpraHouJpl KJIETKH Bogopociu. [IpoBoauts

Oco0EHHOCTH KU3HENEATEILHOCTH OHOIOrMYECKHe HCCIET0BaHUS H O0BSICHATD NX

BOJIOpOCIICH: MUTaHKE, TbIXaHHE, pe3yasrarel. HabmronaTs opraHouIs! KIETKH

pa3MHOXEHHE. XJIAaMHMJIOMOHA/Ibl Ha TOTOBBIX MHUKpOIpenapaTax.
DopMynupoBaTh BEIBOABL. 3HATh YCTPOHCTBO
MHKPOCKOIIA, pa3BUBaTh YMEHHS PAOOTHI C HUM.
CobmroaTh npaBuiia paboThl ¢ MEKPOCKOIIOM

24 Muoroobpa3zue OnHOKIIETOUYHBIE ¥ MHOTOKJIETOYHEIE PacniozHaBaTh Ha prUCyHKaxX, TaOIuIax, repoapHBIX KonTpons Crp 119

BOZIOpOCIIEN 3enéHple Bonopocnu. bypeie Bogopociu. Marepuanax MpencTaBUTeNel pa3HbIX TPy CaMOCTOSITENIbHON | Brinonxu
Kpacnsie Bomopocin, ninn 6arpsHKy. Bonopociei. OnpenensTs TPUHAICKHOCTD pabotsr 3amaHus 1,2
3HaueHNe BOJOPOCIIEH B IPUPOJIE U KU3HU | BOAOPOCIEH K CHCTEMA-THUECKUM TPYIIIaM.

YeJIoBeKa CpaBHUBATH BOJOPOCIH C HA3EMHBIMU PAaCTCHUSIMH,
JIeNaTh BEIBOABI Ha OCHOBE cpaBHEeHHA. OOBICHATH
3HAUCHHE BOJOPOCIIEH B IIPUPOJIE U JKU3HH
YeJIoBeKa.
25 JImmaitankm JlnmaitHuky, 001Ias XapakTepUCTHKA. Brienars cymiecTBeHHBIE IPH3HAKH JTUIITAHHAKOB. KonTpons Crp 124
Cpena oOuTaHUS JUITATHAKOB. PacniozHaBaTh MUIAHUKN Ha PUCYHKAX, TaOIHIAX, CaMOCTOSITEJIBHOM | 3alIOJIHUTH
MHoroob6pa3zue THIIaiHIKOB. repOapHBIX MaTepruanax. AHATH3HPOBATh pabotsr TaOIUITy

Oco0EHHOCTH KU3HENEATEHLHOCTH
JIMIIAWHUKOB: BHYTPEHHEE CTPOCHUE,

0COOCHHOCTH BHYTPCHHCTO CTPOCHUSA JIMIIAHAKOB.
OOBSCHATH 3HAYEHUE JTUIIAHHUKOB B IIpUpOaAC U




NMUTAaHUC, PA3SMHOXKCHUC. 3HaveHHe
JIMIIAHHUKOB B MIpUPOAC U KU3HU
YCJIOBCKa

JKH3HH 4YCJIOBCKa

26

Mxu JlaboparopHast
paboraNe9

Mxwu, obmas xapakrepuctuka. Cpena
oburanusi. OcOOEHHOCTH CTPOSHHS
MeYEHOYHBIX U JINCTOCTEOETIHLHBIX MXOB.
PazMHOXKeHE MXOB. 3HaY€HHE MXOB B
MIPUPOZIE U JKU3HH YEIIOBEKA.

BeizensaTh CymecTBeHHbIE IPU3HAKHA MXOB.
CpaBHHBATh MPECTABHUTENEH Pa3HBIX IPYIIIT MXOB,
JieNaTh BHIBOIBI HA OCHOBE CPABHEHHUS.
Pacrio3naBarh Ha puCyHKaX, Tabmunax, repbapHbIX
MaTepuanax, )KUBbIX 00beKTaX MPeACTaBUTeNeH
Mx0B. OOBSCHSTH 3HAUCHHE MXOB B MPUPOJIE U
JKHU3HH YenioBeka. [IpoBoauTh OHOMOrnuecKme
HCCIIEJIOBAHUS 1 OOBSICHATD UX PE3YIbTATHIL.
CpaBHHBATh BHEIIHEE CTPOCHUE KYKYIIKUHA JIbHA U
carayma, BBISBIATH Y€PThI CXOICTBA U PA3IHUH,
JieaTh BHIBOMIBI HA OCHOBE CPaBHEHUsI. 3HATH
YCTPONCTBO MUKPOCKOTIA, Pa3BUBATH YMEHHUS
pabotsl ¢ HuMm. Colironars npaBuina paboThI ¢
MHKPOCKOIIOM

JlaboparopHas
pabora «BremnHee
CTPOEHHE MXOB»

KonTpons
CaMOCTOSITETBHON
paboTsI

Odopmuts
nmabopatopH
VIO paboTy

27

ITanoporHuko-
obpasusle. [1nayHsl.
XBOILIH.
[TannoporHuku
JlaboparopHast
paboraNe10

OO01mas XxapakTepucTUKa rpyIIbl.
Oco0OeHHOCTH CTPOCHUS U
KU3BHCACATCIIBHOCTU IUIAYHOB, XBOIJ_IeI‘/II n
IaIIOpP OTHUKOB.

CpaBHMBaTh IpeCTaBUTENIEH ITayHOB, XBOLIEH U
MarnoOpOTHHUKOB, HAXOAWUTH YCPTHI CXOJACTBA U
pasjinuusd, 1€j1aTbh BBIBOJALI HA OCHOBE CpaBHCHUS.
PacrnioznaBath Ha puUCyHKax, TabnuIax, repOoapHbIX
MarepHanax, )KUBbIX 00bEKTax MpecTaBUTeNeH
MarnopoTHUKO0Opa3HbIX. OOBACHITH 3HAYCHUE
MANOPOTHUKOOOPA3HBIX B IIPUPOAE U )KU3HU
yeJoBeKa.

[IpoBoguTs OMONOrMYECKHE HCCIEOBAHUS U
OOBACHATDH UX pe3ynbraTtel. CpaBHUBATH CTPOCHUE
XBOILIA U TTATIOPOTHHUKA, BBISBISTE YEPThI CXOACTBA U
pa3nuyus, AeNaTh BHIBOJBI HA OCHOBE CPABHEHUS.
CobmronaTh nmpaBuiia paboTsl B KabuHeTe OHOIOTHH

JlaGopartopHast padora
«/3ydeHue BHEIHETO
CTpOEHUS
TarIOPOTHUKOBH/THBIX
»

Konrpomns
CaMOCTOSITETbHOU
paboTsI

Odopmuts
nabopaTopH
yIo pabory

28

T'onocemennblie
Pacrenus
JlaboparopHas
paboralNell

lonmocemennsie pacTenus, o0mas
XapaKTePUCTHUKA.

MHoroob6pa3ue ToI0CceMeHHbIX PaCTeHUH.
XBOlHBIE

pacTeHusi, 0COOCHHOCTH CTPOEHUS U
KHU3HEIESATEIbHOCTH. 3HAUYCHUE
TOJIOCEMEHHBIX PACTEHUH B PHPOE U
KHM3HU YENIOBEKa.

BrigensaTh cymecTBeHHbIE IPU3HAKA
TOIOCEMEHHBIX pacTeHHi. CpaBHHBATH CeMs H
CIIOpY, IeNaTh BEIBOABI HA OCHOBE CPaBHEHHSI.
PacriozHaBath Ha pUCyHKaX, TaOIULAX,
repOapHBIX MaTepranax, )KUBBIX 00bEKTaxX
npeacTaBuTeNeil romoceMeHHbIX. OOBSICHATD
3HaYEHHE FOJIOCEMEHHBIX PacTeHHH B PUPOLC
1 JKM3HH YeNIOBeKa.

[IpoBomuTE GHOIOrHYECKHE HCCITENOBAHUS U
OOBSICHATh UX pe3ynbTaThl. M3ydnTh
0COOCHHOCTH CTPOCHUS XBOH, MIMIIEK U CEMSH
TOJIOCEMEHHBIX PACTEHWMH, 1eNIaTh BBIBOBI.
Cobmtonars npasuiia paboTel B KaOWHETE

JlaboparopHas
pabora «3yuenne
BHEIITHETO
CTPOEHHMS IINIIEK,
XBOHM U CEMEHU
TOIIOCEMEHHBIX
pacTeHui»

Kontpons
CaMOCTOSTEIbHOM
pabotsr

Odopmuts
mabopaTopH
yio paboty




ouoIorun

29 [okpertocemennsle | ITokpeiTocemenHsle (LiBeTkoBbIE) BeiensTe cymecTBeHHbIe TPU3HAKA JlabopaTopHas Konrpons Odopmuts
(IIBeTroBEIE) pacreHusi, o0mas MTOKPBITOCEMEHHBIX pacTeHnil. OnpenensTs pabora «3ydeHne | caMOCTOATENBHOM | JTabopaTtopH
Pacrenns xapakreprcTika. MHOroobpasme JKM3HEHHBIE ()OPMBI TIOKPBITOCEMEHHBIX PACTEHUH. | BHEIIHErO paboTbI yio paboty
JlabGoparopHast TIOKPBITOCEMEHHBIX PaCTeHHUH, Pacrio3naBath Ha puCyHKax, TaOMUnax, repOapHBIX | CTPOCHHSA
paboraNel?2 pa3Hoo0Opasue )XKU3HEHHBIX (HOopM. Marepuanax, >KUBbIX 00bEKTax IpeJcTaBUTEIICH TIOKPBITOCEMEHHBIX

3HaueHNE MOKPHITOCEMEHHBIX PACTEHUI B | MOKPBITOCEMEHHBIX. OOBSICHATD 3HAYCHUE pacTeHuiD»
MIPUPOZIE U JKU3HH YEIIOBEKA. MOKPBITOCEMEHHBIX PACTEHUH B TIPHPOJIE U )KU3HU
yesnoBeka. [IpoBoauTh Oronoruniyeckne
MCCIIEIOBAHUS U OOBSICHITH MX PE3YIIBTATHL.
BBIABIATE 0COOEHHOCTH BHEIIHETO CTPOSHHS
MOKPBITOCEMEHHOTO PaCTEHHUS, JIENIaTh BHIBOJIBI.
CoOnroath npaBuiia paboThl B KAOMHETE OHOIOTHU

30 OCHOBHBIE 3TAITbI [NoHsiTre 00 PBOTIOIMH JKUBBIX OOBSICHSTBH CYLTHOCTb TIOHSTHS «3BOJIOLIUS. Konrpons
pa3BUTHS pacTeHUH oprannsmoB. Yapn3 JJapsun — OnuchIBaTh OCHOBHBIE ATAIBI BOIIOLUH PACTEHHUMH. CaMOCTOSITENTbHOM
Ha 3emJe OCHOBATEIIb IBOJIIOIIMOHHOTO YIEHHUSI. BBIACHATH IPHYKMHBI BBIXOJA PACTEHHI Ha CYIIY. paboTbI

[Maneonronorus. IlosBneHne nepBbIx OOBSCHATH IPUYUHBI TOCIIONCTBA
PpacTUTENBHBIX OPraHU3MOB. BbIxoz MOKPBITOCEMEHHBIX pacTeHUi Ha 3emiie
pacrenuii Ha cyury. Mctopust pa3BuTus

PACTUTCIIBHOIO MHUpa

31 3HavyeHHe U oXpaHa 3Ha4YeHUI pacTeHUI B PUPOJIE U KU3HU XapaKrepu30BaTh poJib PACTEHUH B IPUPOAE U Konrpomns Crp 158

pacteHuii yenoBeka. OxpaHa pacTEeHHMA. JKU3HU YenioBeka. [[puBoauTs goka3aTenbCcTBa CaMOCTOSITENIbHON | 3amaHue |
(aprymeHranuio) HeoOXOIUMOCTH OXPaHBI paboThI
pacTeHHUH.
HaGmionats npuponHsie sSBiaeHus1, GUKCHPOBATH
pe3ynbTaThl HAOMIONCHHUH, IENIaTh BHIBOJBL.
OnpenensiTe COCTOSHUE PACTEHUI BECHOM.
CoOmroaTh npaBuiia IOBECHHS B IPUPOJIE

32 [oBTOpeHue

33 [ToBTOpeHHe

34 | IloBropenue




