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Ellipse


Pa6Gouyas nporpamma mo omossorum s 10-11 kiaacca pa3padoraHa HA OCHOBE:

denepanbHOrO rOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTa CPEIHETO 00IIero 0opa3oBaHus,
OcHoBHO# 00pa3oBareIbHOI porpaMmsl cpeanero oomiero oopasosanust MKOY Cpennearnnckas COLL
[IpumepHoOii 00pa3oBaTenbHON NporpamMMbl Mo yueOHOMY npeameTry «buomorusy ans ob6meoOpazoBaTeNbHBIX KO,
ABTopckoii mporpaMmbl mo 6monoruu aast 10-11 kmaccoB (Ha ocHoBe nuHuM YMK «buonorus» aBropa B. B. Ilaceunuka.)
[IporpamMma cocraBieHa K y4eOHHKY s 0OmIeoOpa3oBaTelbHBIX yupexaeHuil «buonorus. 10 kmace» mox pemakuuerd mpocdeccopa B. B.
[Taceunuka. IIpocBemienne, 2022 1. YueOHUK coOTBETCTBYeT DenepalibHOMY IEpPEUHI0, PEKOMEHIOBAHHBIX K HMCIIOJIb30BAHUIO TPU Pealln3aiun
0011e00pa3oBaTeIbHBIX MIPOrpaMM OCHOBHOTO OOIIET0 0Opa3oBaHUsI.

Hcnoab3oBanne o0opynopanusi ueHTpa «Touka pocta» npu peanusanun nanHoii PII no3poJsisieT co3aaTh yCIa0BHS:
JUTS PacCITUPEHUs COAEePKAHUS IIIKOJIFHOTO OMOJIOTHYECKOTO 00pa30BaHus;
JUIs1 TIOBBILIICHUS TI03HABATENBHOW aKTUBHOCTH O0Y4AIOMIUXCS B €CTECTBEHHO - HAYYHOH 00acTy;
JUISL pa3BUTHSL TMYHOCTH pebeHKa B mpoliecce o0yueHus OMOJIOTHHU, €ro CocoOHOCTeH, (HOPMHUPOBAHUS U yIOBICTBOPEHUS COLMATILHO 3HAYNMBIX MHTEPECOB U
nmoTpedHOCTEH;
ISl paboTHI ¢ OJJapEHHBIMHU IIKOJIbHUKAMH, OPTaHU3aLUH UX PA3BUTHUS B PA3JIMUHBIX 00JIacTAX 00pa30BaTeIbHOM, TBOPYECKON NESATEIBHOCTH.
[Mpumensist tudpoBbie 1a0OPaTOPUK HA YpOKaxX OMOJIOTHH, y4alluecs CMOTYT BBIIOJIHUTH MHOKECTBO JIAOOPATOPHBIX pabOT M AKCIEPHUMEHTOB 10 IpOrpaMme
OCHOBHOMH HIKOJIBI.

B cooTBercTBUM ¢ y4eOHBIM IUIAHOM U KaJICHJApHBIM y4eOHBIM IpaHKOM IIKOJIBI, MIporpaMma paccyuTaHa Ha 68 dacoB , 1 yac B Hezmemno B
KaX710M KJ1acce

COILEPKAHHUE KYPCA BUOJIOT'UHN

Buojiorusi kKak KOMILIEKC HAYK O "KUBOM NMpupoe

buonorus xak KOMIUIEKCHAsh HayKa, METOJbl HAy4YHOTO TMO3HAHUS, HCIONb3yeMble B Ouonoruu. CogpemeHHble HanpasieHus 6 duonoz2uu. Ponb
Oouosornu B (POPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHPA, MPAKTHUYECKOE 3HAYCHUE OMOJIOTMYECKUX 3HAHWA. BHOJIOTHYEeCKHne CUCTEMBI
KaK MpeMeT U3y4eHUsI OUOJIOTHH.

CTpykTypHBIe M PyHKUMOHAJIbHBIE OCHOBbI KM3HHU

MonekynsipHble OCHOBBI KM3HU. HeopraHnudeckue BellecTBa, UX 3HaueHue. OpraHndeckue BemiecTBa (yriaeBObl, TUMUIbI, OCIKH, HYKICHHOBLIC
kuciotel, AT®) u ux 3Hauenue. buononumepsl. /[pyeue opeanuueckue sewecmea kiemxu. Hanomexunonocuu 6 ouonocuu.llutonorus, MeToap!
UUTONOTUU. POJIb KJIETOYHON TEOpUU B CTAHOBIEHHWU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBbI MUpa. KIeTkH NpoKapuoT U 3YKapHOT.
OCHOBHBIE YaCTH W OPTaHOUJBI KJIETKH, UX (yHKIMH. Bupycel — HekyieTodHas ¢opMa KU3HH, MEPhl MPOPUIAKTUKH BUPYCHBIX 3a00JICBaHUM.
KuznenesrenbHOCTh KIeTku. [InacTudeckuit oOMeH. @oTocuHTE3, XeMOocHHTe3. brocnuuTes Oenka. DHepreTudeckuit ooMeH. XpaHeHue, nepeaada u



peann3anus HacleACTBeHHON nH(popManuu B kieTke. [ eHeTnueckuii kof. I'eH, reHoOM. [ enomuka. BausHue Hapkozenuvix eeujecms Ha npoyeccol 8
kremke. KiieTouHblii uki: uHTEpdasa u aeneHue. MuTo3 u Meiios, nx sHaueHue. CoMaTH4ecKue U MOJIOBBIC KIICTKH.

Opranusm

Opranusm — eauHoe 1enoe. JKu3HenesaTebHOCTh opranu3Ma. Perymsimus GyHKIUA opraHu3Ma, romeoctas. PazMHOKeHHe opraHu3MoB (Oecmosoe
1 11osioBoe). Cnocobwl pasmHodiceHus.

y pacmenuti u xcusomuulx. UHIuBUAYyanbHOe pa3BUTHE opraHu3ma (oHTorenes). IlpuumHbl HapylieHui pa3BUTHS. PenpoaykTHBHOE 370pOBbE
YeJl0OBeKa; MOCJIEICTBUS BIMSHUS AJKOTOJsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha AMOpPHOHAIILHOE Pa3BUTHE 4YelloBeKa. JKuzHeHHble yukibl
PA3HbIX epYynn opeanHu3mosg. I'eHeTrnka, MeTo/Ibl TeHEeTUKH. |'eHeThuueckasi TEpPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI HacleAcTBeHHOCTH ['. Mennens.
XpomocomHas Teopus HacinenctBeHHocTd. Ompenenenue mnona. CHEIUIEHHOE € TOJIOM HaclenoBaHue. |'eHeTuka denoBeka. HacneacTBeHHbIE
3a00JIeBaHUs YEIOBEKA U HUX MPEAYNPEKACHHE. DTUUYCCKHE ACIIEKThl B 00JACTH MEAMIIMHCKOW reHeTHku. ['eHotun u cpena. HenacnenacTBeHHas
M3MEHUYUBOCTh. HacnencTBennas n3aMeH4YMBOCTh. MyTanuu. MyTareHsl, X BIMSHUE Ha 3JI0POBbE YEIIOBEKA.

Jomectukanus u cenekuusi. MeTosl cenekiuu. buotexnonorus, e€ HanpaBiIeHUsS U EPCIICKTUBBI pa3BUTUS. buobezonacnocms.

Teopusi 3B0JIIOIMHA

PazButre »BONIONMOHHBIX WJEH, 3BoitorMoHHas Teopust Y. Jlapeuna. CuHTeTHyecKas Teopusi 3BOJONMU. CBUIIETETBCTBA HBOJIIOIUU KUBOU
OpUPOAbl. MHKpPOAIBOIOLUA U MakpodBoitonus. Bug, ero kpurepuu. [lomynsiuus — sJaeMeHTapHas €IMHULA SBOJIOUMU. JIBMXKYIIME CHIIBI
9BOJIIOIIMU, UX BIMSHHE Ha TeHo(oHI momynsnuu. Hampaiaenus sBostonun. MHOroo0pasue opranu3MoB Kak pe3yibTaT dBOdOUUU. [IpuHIUTIBI
KIaccuUKalUY, CUCTEMaTHKA.

PazButue xu3nu Ha 3emie

'mnorte3sl mpoucxoxaeHus xu3Hu Ha 3emuie. OCHOBHBIE ATalbl 3BOJIIOIUMU OpraHuyeckoro mupa Ha 3emse. COBpeMEHHbIE MPEICTaBICHUS O
MIPOUCXOXKJACHUHN YeJIOBEKa. DBOJIONHUSA YeJoBeKa (aHTpororeHes). JIBWxKyliue CHUIIbI aHTpOIoreHe3a. Packl denmoBeka, MX MPOUCXOXKIEHUE U
€NHCTBO.

Opranu3mbl 4 OKpY:KaIas cpeaa

[TpucnocoOneHust OpraHU3MOB K JEHCTBHUIO dKOJIOTHYeckuX (hakTopoB. buoreonenos. Jxocucrema. PaznooOpasue skocuctem. B3anMooTHOIIEHUS
MOMYJISAIMA Pa3HBIX BUAOB B dKocucTeMe. KpyroBopoT BEIIECTB W IMOTOK SHEPTHH B DIKOCHUCTEME. YCTOMYMBOCTh M JMHAMHUKA HKOCHUCTEM.
[TocnenacTBust BAMSHUS JACSATETLHOCTH 4YeNOBEKa Ha JKocucTeMmbl. CoxpaHeHue OHOpazHOOOpa3wsi KaK OCHOBA YCTOHYHMBOCTH HKOCHCTEMBI.
CrpykTypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onocdepsl. Kpyeosopomul sewjecme 6 buocgepe.

I'moGanbpHbIe aHTpONIOTeHHBIE U3MeHeHus B 6buocdepe. [IpobieMbl ycTOMYNBOTO pa3BUTHSL.

Ilepcnekmuswl pazsumusi OUOI02UYECKUX HAVK.



Conep:xaHue TeM y4eOHOro mnpeamera

Paznen 1. Beenenne (5 yacoB)

OcHOBHOE COJIep>KaHHE 0 TEMaM

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIIbHOCTHU YyHallIUXCA

Tainel npuponsl. Hayynas kapTrHa Mupa: ydeHble, Hay4Has

IS TeNbHOCTh, HAy4HOE MUPOBO33peHue. Posb u MecTo 6uonoruu B
(dbopMHpOBaHNY HAYYHOW KapTHHBI MUpa. [IpakTHuecKkoiil 3HaYeHHEe
Ouosiornyeckux 3HaHui. COBpeMeHHbIE HAIIpaBJIEHUs] B OMOJIOTHH.

[Tpodeccun, cBsizanHbIe ¢ OMOIOTHEH

CamocrosTenbHOE onpeAeTeHne 1eeil yaeOHOH 1esTeNbHOCTH 1
COCTaBJICHHE €€ IIaHa IIpY n3ydeHuu paszaena «O0mas 6uonorus» B 10-
11 xnaccax. OnpezeneHne 0OCHOBOINOIAraloUUX MOHATHI: HAy4HOE
MHUPOBO33pEHUE, HayUHas KapTHHA MHUpa, yueHbIH, Onosiorus. OBnajgeHue
YMEHHUEM CTPOUTHh MEHTAIBbHYIO KapTy MoHATHHA. [IponykTHBHOE 00IICHNE
C IpYTMMH YYaCTHUKAMH JESITEIHLHOCTH B IIpoIiecce 00CYKISHHS POIH U
MecTa O1oJIoruy B (pOpMHUPOBAHUM COBPEMEHHOI HayuyHOW KapTHUHBI
MHpa, PAKTHYECKOTO 3HAYCHHUSI OMOJIOTUYECKUX 3HAHUH U Tpodeccui,
CBsI3aHHBIX ¢ 6uonorueil. CamocrosrenbHas HHPOPMALMOHHO-
Imo3HaBarcCiibHadg ACATCIbHOCTD C pa3JIMYHBIMU UCTOYHHUKAMUA
UH(pOpMaLINK, €€ KPUTHYECKasi OLIEHKA U HHTepIpeTalys [0 BOIPOCY
BJIMAHHA €CTCCTBCHHBIX HAYK B LICJIOM U OMOJIOTMH B YaCTHOCTH Ha
OKPYKAIOIIYIO CPEy, SdKOHOMHUYECKYIO, TEXHOJIOTUYECKYIO, COLIMAIIBHYIO
U ATHUUYECKYIO Cepbl 1eATeIbHOCTH YeaoBeka. Vcrnonb3oBanue cpesicTB
MH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee — MKT)
JJI CO3aHud MYJIBTUMCEIHUAITIPC3CHTANN

Metononorus 6uonoruu. Ku3Hb kak 00BEKT U3y4eHUsI OMOJIOTHH.
OcHoBHbIE KpUTepUH (MIpU3HAKH) XKHUBOro. Pa3Butne
IIpe/ICTaBICHM yesoBeka o npupoze. Pactenus u )kuBOTHbIE Ha
repbax cTpaH Mupa

OmnpezneneHne OCHOBONOJIATAOMIMX TOHATHI: METOA0JIOT U HAYKH,
00BEKT HUCCIIE0BAHUS, IPEIMET UCCIIE0BAHMS, KHU3Hb, KU3HEHHBIE
cBoiicTBa. CamocTosTenbHas THPOPMAIMOHHO-TIO3HABATEIbHAS
NeSITeIbHOCTD C PAa3IMYHBIMU UCTOUHUKAMHU UH(OpMAIMK B OTHOLLICHUN
CYIICCTBYIOIIUX HA CeFOJIHSIIHHHfI JICHb OHpC}IGJ’IeHI/Iﬁ TIOHATHUSA <GKU3HB)),
€€ KPUTUYECKAs OLIEHKAa U MHTEPIIPETALMSI C TOCIEAYIOLIEH TOATOTOBKOM
MH(POPMAIMOHHBIX COOOIIEHUH, B TOM YHCJIE MOIKPETIICHHbBIX
MyJibTUMeANanpe3eHTanusamMu. [IpoaykTuBHoe ob1ieHue u
B3aUMOJEICTBHUE C APYTUMH YYaCTHUKAMU AESITEIbHOCTH B IIPOLIECCE
O6Cy>KJICHI/I$I AKTYaJIbHOCTU TEM y‘Ie6HBIX U UCCJIICAOBATCIIBCKUX
poeKToB. Pa3BuTHE MO3HABATENBHOTO UHTEPECA K U3YUEHUIO OMOJIOTUHI
Ha OCHOBC U3YUYCHUA I/IH(bOpMaIII/IOHHI)IX HUCTOYHHKOB O paCTCHHUAX U
KMBOTHBIX Ha rep0ax u Quarax pa3inuyHbIX CTPaH MUpPa U PETHOHOB




Poccun

Hayunsrit MeTon. MeTozp! Hccae10BaHus B ONOIOTHH:
HabIto/IeHue, ONUCcaHue, U3MepEeHNe, CpaBHEHHE, MOJIEIHUPOBaHUE,
sKcriepuMeHT. CpaBHUTEIBHO-UCTOPUUECKUN METO/I. DTarbl
Hay4HOro uccienoanus. Kimaccuueckas MoJenb HAyYHOTO METO/1a.
Mertoabl Hay4YHBIX HCCIIEIOBAHUIA: a0CTparupoBaHue, aHaIu3 1
CUHTE3, WJeaNN3alnsl, UHAYKIUSA U JeAyKIUs, BOCXOKIECHUE OT
abCTPaKTHOTO K KOHKPETHOMY

OrnpezenieHre OCHOBOMOJATAIOIIUX MMOHATHM: HAYYHBI METOJ, METO/IbI
UCCIIEJIOBaHMS: HAOIIOICHHUE, YKCIIEPUMEHT, OIMCaHKe, U3MEpPEHUE,
CpaBHEHHUE, MOJEINPOBAHUE, CPABHUTEIIbHO-UCTOPUUYECKUN METO.
CocraBiieHre Ha OCHOBE pabOThI ¢ YUCOHUKOM U APYTUMU
WHGOPMAIIMOHHBIMHI UCTOYHUKAMHU CXEMBI, PACKPBIBAIOIIEH 3TaIlbI
IIPOBE/ICHMS] HAYYHOT'O MCCIIEI0BAHMS U UX B3aUMOCBs3b. Vcnonb3oBanue
1o xenmannto ooyqaromuxcsi MKT B periernn TaHHOW KOTHUTUBHOMN
3agaun. OBIaJeHUue METOIaMH HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbIMHU MIPU
OMOJOrMYECKHUX UCCIIEJOBAHUSIX B YCIOBHSIX BBIIOJHEHUS JIaDOpaTOPHO
paboTsl «Mcnonbp3oBaHue pa3IMuHbIX METOIOB MPU U3YUECHUU
OMOJIOTMYECKUX 00BEKTOB (Ha MPUMEPE PACTEHHIA)»

dyHIaMeHTaIbHbIC MOJI0KEHUS OMOJIOTHH. Y POBHEBAS
OpraHu3alys )KUBOM NpUpObl (OMOIOTMUECKUX CUCTEM).
OMepKEHTHOCTb. DHEPrus U MaTepusi Kak OCHOBA CYHIECTBOBAHUS
OMOJIOTMUECKUX CUCTEM. XpaHEHHUE, pealiu3allis 1 nepenaya
TeHeTHYeCKO nH(popMaluy B yepe/ie MOKOJCHUH Kak OCHOBA
XKU3HU. B3anMopelicTBre KOMIIOHEHTOB OMOJIOTMUECKUX CUCTEM U
caMOperyJisALns. DBOIIOLUOHHBIE Npoliecchl. B3auMocBs3b
cTpoeHus u PyHKIU Orogornyeckux cucreM. CaMoperyssius Ha
OCHOBE IOJIOKUTEIHHON 00paTHOH CBS3H

Omnpenenenre OCHOBONOIATAIOIINX MMOHATHI: crcTeMa, OMOIorndecKast
CUCTEMA, IMEPKEHTHOCTh, CAMOPETYJISLUS, 3BOJIIOLMOHHBIE IPOLIECCHI.
JleMoHCTpanus BiaieHUs SI3bIKOBBIMU CPEICTBAMU IIPU OTBETAX Ha
MOCTaBJIEHHbIE BOoNpockl. OBa/ieHne MeToJaMi Hay4dHOT O TIO3HAHMS,
UCIIOJIb3YEMBIMU NPU OMOJIOTMUYECKUX UCceoBaHusIX. Pa3BuTue ymeHus
OOBACHSTH Pe3yabTaThl OMOJIOTUYECKUX IKCIIEpUMEHTOB. JlabopaTtopHas
pabota «MexaHU3Mbl caMOpPEryJIsIUKUy. Pa3BuTHE M03HABATEIHHOTIO
HUHTEpPECCA K U3YUCHUIO OMoJIOTHH Ha MpUMEPE MATCPUAJIOB O B3AUMOCBA3U
CTpoeHus U (PyHKIMI OHOIOTHYECKUX CUCTEM U CaMOPETYIISLIUN Ha
OCHOBE TOJIOKUTEIBHON 00paTHOM CBSI3U

Oo6o06maromuit ypok

CamocToATeNbHBIN KOHTPOJIb U KOPPEKIHs YUeOHOH e TeNbHOCTH ¢
MCIIOJIb30BAaHNUEM BCEX BO3ZMOXKHBIX PECYPCOB JUIsl TOCTHIKEHUS
IIOCTABJIEHHBIX LIEJIEH U pealn3aliy MJIaHOB JESATEIbHOCTH.
JlemoHcTpalyst HaBBIKOB NTO3HaBaTeNbHOM pedexcuu. [IponykTuBHOE
oOI1IeHne 1 B3auMOJICHCTBIE B MPOIIECCE COBMECTHOMN yueOHOI
NESTEIIbHOCTH C YUYETOM MO3ULIUHI APYTUX YYaCTHUKOB JAESITETbHOCTH.
JlemoHcTpanys BIaJeHMs sI3bIKOBBIMU CPEJCTBAMH. Y BEpEHHOE
M0JIb30BaHKE OMOJIOTMYECKON TEPMUHOJIOTHEN B IIpEeax U3y4yeHHOM
TEMBI




Pasznen 2. MoJsiekyJasipablii ypoBeHb (12 4acoB)

OCHOBHOE CcoJiepKaHue M0 TeMaM

XapaKTepI/ICTI/IKa OCHOBHBIX BUJAOB ACATCIIBHOCTHU YHaIIUXCs

OO0mias xapakTepruCTUKa MOJIEKYJIIPHOTO YPOBHS OpraHU3aIiu
JKU3HA. XUMUYECKUI COCTAaB OPraHU3MOB. XUMHUYECKHUE JJIEMEHTHI.
Makpo3J1eMEHTbI 1 MUKPO3JIEMEHTBI. ATOMBI U MOJICKYJIBI.
KoBanentnas cBs3b. Heoprannueckre u OpraHu4ecKue BEIIeCTBa.
MHoroob6pa3ue opraHu4ecKux BEIIeCTB. buonoaumepsr:
TOMOIIOJIMMEPHI U T€TEPOIOTUMEPHI

CamocTosTeNbHOE OTpeICIICHNE TSN YIeOHOH e TeIbHOCTH U
cocraBiieHHe ee TaHa. OnpezeneHrne OCHOBOIIOIATAIOIINX TTOHSATHIA:
aTOMBI M MOJICKYJIbI, OPTaHUYECKHAE M HEOPTaHUYCCKUE BEILIECTBA,
KOBaJICHTHASI CBSI3b, MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI, OMOTIOTMMEDPHI:
TOMOIIOJIUMEPHI U TeTeporoimMepbl. CaMocTosITeIbHasT HHPOPMALIMOHHO-
MO3HABATENIbHAS JIEATEIIEHOCTD C PA3IMYHBIMHA UCTOYHUKAMH WH()OPMAIIHH,
ee KpUTHYECKAsl OIICHKA U UHTEPIPETALUS 110 BOIIPOCAM XUMHYECKOTO
COCTaBa XKUBBIX OpraHu3MOB. DOpMUPOBAHNE COOCTBEHHOM MTO3UITUH TI0
OTHOILIEHHIO K HH(OPMAIIMH, TOTy4aeMON M3 Pa3HBIX HCTOUHUKOB.
[TponykTrBHOE OOIICHHUE U B3aMMOJICHCTBHE C APYTUMHU y4aCTHUKAMU
yueOHOM NesTeNIbHOCTH MPH 00CYXICHUU MTPOoOIIeM pa3pabOTKH YUEHBIMU
Y BHEAPEHUS B IPOU3BOJICTBO HOBBIX HCKYCCTBEHHO CO3JJaHHBIX
OpPraHWYeCKHX BelecTB. Pa3BuTHE 1M03HABATEIFHOTO HHTEPECA K
W3YYCHHUIO OMOJIOTUN Y MEXKITPEIMETHBIX 3HAHUH TPU U3YYCHUU MaTepraia
0 XUMUYECKHX CBA3SX B MOJIEKYJIaX BEIIECTB, UCKYCCTBEHHOM MOJIYyY€HUU
OpPTaHWYECKUX BEIICCTB U JIP.

CTpyKTypHBIE OCOOEHHOCTH MOJIEKYJIbl BOJIBI U €€ CBOMCTBA.
Bognoponnas cBs3b. ['unpodunsueie u ruipodoOHbIe BelecTBa.
Counu 1 UX 3HaYeHHeE AJs opraHu3mMoB. bydepHbie coennHeHHs

Omnpenenenre OCHOBONOJATAOIIUX TOHATHI: BOJOPOIHAS CBA3b,
ruipouiIbHbIE BELECTBA, TUAPOPOOHBIe BemecTBa. CaMoCTOsITeNbHAS
MH(POPMALMOHHO-TI03HABATENbHAS AEATEIbHOCTD C Pa3IMYHBIMU
HMCTOYHHKAaMU WHPOpMaIiu 00 0COOCHHOCTSIX HEOPTaHUYECKUX BEIIECTB,
BXOJSLIMX B COCTAB KUBOTO, €€ KpUTHUYECKAs OLIEHKA U UHTEPIIPETaLMI.
[IponykTrBHOE OOLIEHNE U B3aUMOJEHCTBHE B IPOLIECCE COBMECTHOM
y4eOHOI IeITEeNbHOCTH C YYETOM MO3UIMH JPYTUX YYACTHUKOB
JesiTeNIbHOCTH. Pa3BuTHE 1MO3HABATENHHOTO HHTEPECA B IPOLIECCE U3YUECHUS
JIOTIOJIHUTEIILHOTO MaTepraia yueOHHUKa.

Jlununpl, ux crpoenue U QyHkuuu. HelitpanbHbie skxupbl. DPUpHbIe
cBsi3u. Bocka. dochomunuast. Crepouabt

Onpenenenre 0OCHOBOMOJIAralOMINX MOHATUNA: JIUMHIbI, HEUTPAJIbHBIE
KUPBI, dPUPHBIE CBSI3U, BOCKA, (pocoaunuasl, crepouabl. JleMoHcTpanus
BJIAICHUA A3BIKOBBIMU CPEACTBAMU JJIA XAPAKTECPUCTUKH XUMHUYECKOT'O
COCTaBa >KUBBIX OPraHU3MoOB. PerieHne OMOIOrMUECcKUX 3a/1a4 Ha OCHOBE
BJIAACHUA MCKIIPEAMETHBIMU 3HAHUAMU B 0071aCTH XUMHH. HpO)IYKTI/IBHOG
oO0IIeHNe U B3aUMOJICHCTBHE B MIPOIIECCE COBMECTHOM yueOHOM




JESTEIbHOCTH € YYETOM MO3ULMHA APYIHX YYACTHUKOB JEATEIBHOCTH 110
BOIPOCAM NMPUMEHEHUS CIIOPTCMEHaMH aHa0o0IuKoB. OBnajieHue
METOAAMHU Hay4YHOTr'O MMO3HAHMS, HUCIOJb3yEMbIMU IIPU OMOIOTHYECKUX
UCCJIEJOBAaHUAX, B IIPOLIECCE BBIIIOIHEHUS J1aO0PaTOPHON pabOThI
«O6Hapy)’eHHe JIMIUI0B C IOMOIIBIO KAYECTBEHHON peakLun»

VYrneBojsl (caxapa), UX cTpoeHue u GyHKIMH. MOHOCaXapuIbl.
Hucaxapunpl. Onurocaxapuasl. [lonucaxapubl

OmnpeneneHre 0OCHOBONOIAraOIIMX TOHATUN: YIIIEBOJIbl, MOHOCAXAPHUIbI,
JYcaxapyuibl, OJMIOCaxapybl, OJIUCaXxapuabl. JleMOHCTpalys BIaJeHUs
A3BIKOBBIMU CPEACTBAMM ISl XapaKTEPUCTUKH XMMHUECKOIO COCTaBa
JKUBBIX OpPraHU3MOB. PelieHne 610I0rnyeckrx 3aj1a4 Ha OCHOBE BIIAJICHUS
MEXITPEIMETHBIMH CBS3SIMHU B 00acTH XxuMun. OBlIaJIeHuEe METOIaMH
HAY4YHOT'O I03HAHUSI, UCTIOJIb3YEMbIMU NPU OHMOJIOTMUECKUX
UCCIIEIOBAaHMSIX, B IIPOLIECCE BBINOJIIHEHHS Ja00paTOPHON pabOThI
«O6HapyXeHHe YIIIeBOJIOB C OMOILbIO KaYeCTBEHHON PEaKLU».
Pa3Butue ymeHus oObsICHATH Pe3yJIbTaThl OMOJIOTHIECKUX SKCIIEPUMEHTOB

benkn. CocraB n CTPYKTYypa 0enkoB. HezaMeHMMBIE aMUHOKHUCIIOTHI.

[lentuanas cBs3p. Konpopmanus Oenka. ['noOynspHble u
bubpuisipasle Oenku. JlenaTypanus

OnpeneneHne 0OCHOBONOJIAraOIIMX TOHITUI: HE3aMEHUMbIE
aMUHOKHCIIOTHI, MIENITH/HAs CBsI3b, KOH(GOpMalus Oenka, riao0yaspHble U
bubpmitsipHble Oenku, qeHatypanuus. [IpogykTuBHOE 001IEHHE U
B3alMO/ICIICTBHE B MPOLIECCE COBMECTHOM Y4eOHOI 1eATENbHOCTH C
Y4€TOM MO3ULUH IPYTUX YUACTHUKOB JESITEIBHOCTH IPU O0CYXKIEHUH
0COOEHHOCTEHN cocTaBa M CTPYKTYpHI OekoB. CaMocTosITENbHAS
MH(POPMALMOHHO-TI03HABATENbHAS AEATEIbHOCTD C Pa3IMYHBIMU
MCTOYHUKAMU UH(GOpPMAIIUU TI0 U3YUEHHUIO OEJIKOB, X COCTaBa U
CTPYKTYpBI, €€ KpUTHUecKas olleHKa 1 uuTepnperanus. CocraBieHue
MEHTaJbHOMN KapThl NOHATHI. OBIaIeHHE METOaMU HAYIHOTO ITO3HAHMS,
UCTOJIb3yEeMbIMU NPU OMOJIOTHUECKUX MCCIIEOBAHUX, B IIPOIIECCEe
BBITIOJIHEHH S JTA0OpaTOpHOM paboThl «OO0HapyKEeHHE OETKOB C TTOMOIIBIO
Ka4yeCcTBEHHOH peakuun». Pa3BuTre mo3HaBaTeIbHOTO HHTEpEca K
M3Y4YEHHIO OMOJIOTHH Ha OCHOBE U3yUYEHHS IOMIOJTHUTENIHOTO MaTepralia
yueOHHKa

Oyukuuu 6enko. CTpykTypHbIe Oenku. benku-hepMeHTsI.
Tpancnoprtasie 6enku. benku 3amuTh! 1 HanageHus. CUrHaJIbHbIE
oenku. benku-penentopsl. benku, obecrneunBaroniye 1BHKEHHUE.
3anacHble OeJIKH

Omnpenenenre OCHOBOMOJATalOIUX MOHATHI: CTPYKTYpHbIE O€NKH, OeNKH-
(dbepMeHTHI, TPAaHCTIOPTHBIE OEKH, CUTHAIBHBIE O€IKH, OTTKU 3alIUThl U
HarajeHus, OCIKU-PEIeNTOPBI, OEIKH, 00€CTIEUNBAIOIINE IBIKCHHE,
3amacHble Oenku. CamocTosiTensHas HHPOPMAITMOHHO-TIO3HABATEIbHAS




JESTENIbHOCTD C Pa3IMYHbIMU UCTOYHUKAMU HH(OPMALIUU IO U3YYEHHUIO
O€JIKOB U BBIMOJIHAEMBIX UMHU (DYHKITUI, €€ KpUTHUECKAs OL[CHKA U
uHTepnpetanus. PopMupoBaHue COOCTBEHHON MO3UIMH 110 OTHOIICHUIO K
noJrydaeMoi Ouonornyeckoit nHdopmanuu. Pa3purre mo3HaBaTeIbHOTO
MHTEpeca NpU M3YYECHUH JOMOJIHUTEIBHOI0 MaTeprasa yueOHuKa

MexaHu3M IEUCTBUS KaTaau3aTOPOB B XUMUYECKUX PEAKIUAX.
Oneprus aktuBauuu. CtpoeHue pepMeHTa: aKTUBHBIA LEHTP,
cyocrparnas cnieunpuanocts. Kopepmenter. Otnuuns pepMeHTOB
OT XMMUYECKUX KaTaau3aTopoB. beiaku-akTuBaTtopsl u Oenku-
MHTHOUTOPBI

OmnpeneneHrne OCHOBOMOIATAIOIINX MOHITUN: SHEPTUs AKTUBALIUHY,
aKTUBHBIA LIEHTP, CyOcTpaTHas cenudUIHOCTh, KOGEPMEHTHI, OCITKHU-
aKTHBATOPbI U OETKU-UHTHOUTOPHI. [IpoaykTHBHOE OOIIeHNE 1
B3aMMO/ICIICTBHE B MPOIIECCE COBMECTHOM Y4eOHOI 1eATeIbHOCTH C
Y4ETOM TO3HUIUHI IPYTUX YIaCTHUKOB JESITEIBHOCTH IPU OOCYKICHUH
OTINYHiA (PEepMEHTOB OT XUMUYECKHUX KaTaIlu3aTOPOB, BIUSHUS
KPUTHYECKOTO TIOBBIIICHHSI TEMIIEPATyphI TEJIa YeJI0BEKa Ha aKTUBHOCTD
dbepmentoB. OBnageHNe METOAAMH HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIMU
npy OMOJIOTUYECKUX MCCIIEA0BAHUX, TIPU BBIITOJHEHNUH JIAOOPATOPHOU
pabotsl «KaTanutuueckas akTHBHOCTBY (JEpPMEHTOB (Ha IpUMeEpe
amuiiasbl)». Pa3Butue ymMeHust OObSICHITH Pe3yabTaThl OMOJIOTHYECKUX
HKCIEPUMEHTOB

O6006maromuil ypok

CamocTosTenbHBINH KOHTPOJIb U KOPPEKLUs YUEOHOMN AESITETbHOCTH C
MCIIOJIb30BaHUEM BCEX BO3ZMOKHBIX PECYPCOB ISl TIOCTHXKEHUS
IIOCTABJICHHBIX Heﬂeﬁ nu peaﬂI/ISaHI/II/I IIJTAHOB ACATCIIBHOCTHU.
JleMoHCTpalysi HaBBIKOB TIO3HaBaTeNbHOM pediekcun. [IpoaykTuBHOE
0011IeHne U B3aUMOJICHCTBHE B MIPOIIECCE COBMECTHOM yueOHOM
JESTEIIbHOCTH C YUETOM IMO3UIIMI APYTUX YIaCTHUKOB JESTEIbHOCTH.
JleMOHCTpalus BIIaICHUS SA3bIKOBBIMH CPEICTBAMHU. Y BEPEHHOE
MOJIb30BaHKE OMOJIOTHYECKON TEPMUHOIIOTHEH B TIpeIeNiax H3yu4eHHOTO
MaTepuasa TeMbI

Hyxneunossie kuciotsl: ITHK u PHK. OcoGenHocTH cTpoeHus u
¢byukun. Hykneorus. [IpuHnun koMmminemMeHTapHOCTH. Perukarus
JIHK. Posb HyKJIEMHOBBIX KUCJIOT B pealn3alii HACIEICTBEHHON
uHpopmanuu. ['en

Ornpenenenre OCHOBOMOJATAIOUIUX MOHATUM: HYKJIIEUHOBBIE KUCIIOTHI,
JIe30KCUPHOOHYKIICMHOBAST KUCIIOTa, pUOOHYKIIEMHOBASI KUCIIOTA,
HYKJICOTHI, TPUHIIUI KOMIUIEMEHTapHOCTH, TeH. [IpoaykTiuBHOE 00IIIeHIE
Y B3aUMOJICHCTBHUE B IIPOIIECCE COBMECTHON yueOHOM eI TEIIEHOCTH C
Y4eTOM MO3UIUN APYTUX YIACTHUKOB JESATEILHOCTH MIPH 00CYKICHUN
CTpPOCHUsSI ¥ PYHKIIUN HYKJIEMHOBBIX KUCIIOT. Perenne 0nomornaecknx
3aa4 B 1ensax noarotoBku Kk EI'D. Pa3puTre no3HaBaTeabHOro HHTEpECA K




U3y4eHHI0 OMOJIOTHH B IIPOLecce U3yUeHUs JONOIHUTEIBHOIO MaTepuana
yueOHHUKa

Ponb nykieotnnoB B oomene Bemects. AT®. ['maponms.
Makpospruueckue cBsizu. AT® kak yHUBEpPCAIbHBIN aKKyMYJISTOP
sHeprur. MHOrooOpa3ue MOHOHYKJICOTHIOB KJIETKH. BuTaMuHbI

Onpenenenue ocHOBoMoJaralomux noHsaTui: AT®, ruaponus,
MaKpOIPrHUYECKUE CBSA3H, BUTAMUHBL. [IponykTHBHOE 001IICHHE U
B3aUMO/ICHICTBHE B MPOLIECCE COBMECTHON yUeOHOM NesITeIbHOCTH €
Y4ETOM TO3HULUH IPYTUX YIaCTHUKOB JCSATEIBHOCTH IIPU 00CYKICHUH
BOIIPOCOB 00ECIIEUYEHUS YEIOBEKOM CBOMX MOTPEOHOCTEN B SHEPTUU U
ButamuHax. CamocrosTenbHas HHPOPMALMOHHO-TTO3HABATEIbHAS
JEeSTENbHOCTD C PA3IMYHBIMU UCTOYHUKAMU UH(OPMAIK O POJIH
HYKJICOTH/JIOB U BUTAMHWHOB B OCYIIECTBICHUH IIPOLECCOB
JKU3HEJEATEIIBHOCTH, €€ KPUTUUYECKasl OLICHKA U HHTEPIIpETaLusl.
®opmupoBaHre COOCTBEHHOH MO3UIMH IO OTHOIIEHHIO K OMOJIOTHUECKON
uHpoOpMalny, oJIy4aeMON U3 pa3HbIX UCTOYHHUKOB. cnonb30Banue
cpeactB UKT nist moATOTOBKU COOOIIEHUH, TOIKPETIIICHHBIX
MyJIbTUMEAMANIPE3CHTAUUAMU. Pa3BuTHe N03HABATEILHOTO HHTEPECA K
M3Y4YEHHIO OMOJIOTUHU B POLECCE N3YUEHHUSI TOTIOJIHUTEIBHOTO MaTepraia
yueOHUKa

Bupycsl — HekneTouHas popma sxu3HU. MHOrooOpasue BUPYCOB.
Kvznennsle nukiibl BUpycoB. [Ipodunaktuka BUPYCHBIX
3a0osieBannii. Bakimua. HanorexHooruu B OMOJI0THH.
PerpoBupychl - HApyIIUTENIN OCHOBHOTO ITpaBujia MOJEKYISIPHOU
OuoJIorun

Omnpenenenre OCHOBOMOATAOIINX MOHATHM: BUPYCHI, BaKIIMHA.
[TponykTrBHOE OOIIIEHNE U B3aMMOJICHCTBHE B MPOLIECCE COBMECTHOM
y4eOHON ACATENHHOCTU C YU€TOM MO3ULIUNA IPYTUX YIACTHUKOB
JESTENIbHOCTH MPHU 00CYXKACHUU TTPOOIEMBI POUCXOKICHHS BUPYCOB U
MPUYHMH, HA OCHOBAaHUW KOTOPBIX UX OTHOCST K KUBBIM OPTaHU3MaM.
CamocrosTenbHast HH(POPMALIMOHHO-TI03HABATENbHAS JIESTELHOCTD C
Pa3TMYHBIMU UCTOYHUKAMH HH(GOPMAIIMH O BUPYCaX U UX )KMU3HEHHBIX
LMKJIAX, €€ KpUTHUECKas OlleHKa U uurepnperanus. DopmupoBanue
cOOCTBEHHOM MO3UILIMHU MO OTHOIIEHUIO K OMOJIOTUYECKOW HHpOpMaIIHH,
MOJTy4aeMOM U3 pa3HBIX UCTOYHUKOB. Perienne 6Monornueckux 3aaad B
nesnax noarotoBku k EI'D. Pa3BuTue mo3HaBaTeIbHOr0 HHTEPECA K
M3YYECHUIO OMOJIOTUH B TIPOIECCE TOMOTHUTENHFHOTO MaTeprana yueOHuKa

O6o0maromuii ypok

CaMocTosATeNbHBIN KOHTPOJIb U KOPPEKIUs y4eOHO! AESITETbHOCTHU C
HCII0JIb30BAaHNUEM BCEX BO3MOXKHBIX PECYPCOB JUIsl TOCTHKEHUS
MOCTaBJIEHHBIX I1IeJIel U pean3aliy MJIaHOB JeSTebHOCTH.
JleMoHCTpanys HaBBIKOB MO3HaBaTeNIbHON pedaexcun. IlponykTuBHOE




001IeHne U B3aUMOJICHCTBHUE B IIPOIIECCE COBMECTHON y4eOHOM
JIEATETLHOCTH C YYETOM MO3UIUHN APYTUX YUYACTHUKOB JCSITEIIBHOCTH.
JleMoHCTpanus BiIaJCHHS S36IKOBBIMU CPEJICTBAMHU. Y BEPEHHOE
M0JIb30BaHKE OMOJIOTUYECKOM TEPMUHOJIOTHEN B TIpe/ieax H3y4eHHOM
TEMBI

Pa3nen 3. Kiierounwblii ypoBensb (17 4acoB)

OcHOBHOE CoJIep)KaHue 110 TeMaM

XapaKTepI/ICTI/IKa OCHOBHBLIX BUJOB ACATCIIbHOCTHU YHAIINXCA

OO01mas xapakTepuCcTHKa KIETOYHOTO YPOBHS
opranusanuu. O01Me CBEJCHUS O KIETKE.
[uromorus — Hayka o KjieTke. Meroasl
n3ydeHus kietku. Knerounas teopus

CamocrosTenbHOE ONpeeIeHHE 1eu Y4eOHOM 1eATeIbHOCTH U COCTaBJICHHUE €€ TIaHa.
OHpCIIeJIeHI/Ie OCHOBOIIOJararomumux TOHSTHH: UTOJIOrusd, MCTOABI U3YYCHHUA KIICTKHU,
yABTpaleHTpUYrupoBaHue, kKietTouHas Teopus. IlponykTuBHOE 00LIEHHE U B3aUMOICHCTBUE B
IIPOLIECCE COBMECTHOM y4eOHOU NEATENBHOCTH C yYETOM MO3ULUHI APYTUX YUaCTHUKOB
JeSITEIBHOCTH ITPU 00CYKAEHUH NMPOOIIEM CO3JaHMs KIIETOYHOM Teopun. CamocTosTenbHas
I/IH(bOpMaIII/IOHHO-HOBH&B&TGHLHEUI ACATCIIBHOCTD C pa3JIMYHbIMHA UCTOYHUKAMU HH(bOpMaIII/II/I 00
OCHOBHBIX 3Talax pa3BUTHs LUTOJIOIUU U ee MeToax. PopMHUpoBaHUE COOCTBEHHOM MO3ULUH T10
OTHOLIEHMIO K OMOJIOrMYECKO HH(POpMAIIIH, TOJTy4aeMOH U3 pa3HbIX HCTOYHUKOB.
Hcnonb3oBanue cpencts KT 11 moaroroBkr MHGOPMAIMOHHOTO COOOLIEHNS U
MYJIBbTUMEANAIIPE3ICHTAIUU. OBJ'IaIleHI/Ie MCTOAaMHU HAYYHOT'O ITO3HAHW, UCITOJIb3YyEMBIMU ITPU
OMOJIOTHYECKUX UCCIIEJOBAHUSX, B MPOLIECCE BHIMOIHEHUS JJabopaTopHbIX paboT «TexHuka
MHKPOCKOIIMPOBAHUSA» U «CpaBHCHI/Ie CTPOCHUA KIICTOK paCTeHHﬁ, KHUBOTHBIX, FpI/I6OB n
OakTepuii o] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax 1 UX onucanuey. Passurue
MI03HABATEJIBHOTO NHTEPECA K U3YYEHUIO OMOJIOTUH B IIPOLECCE U3YUEHHSI JOIOIHUTEIBHOIO
MarepHaia yueOHUKa

Crpoenue kneTku. CX0JICTBO MPUHIIMIIOB
IIOCTPOEHHUS KJIETKU. OCHOBHBIE YAaCTH U
OpraHoubl KJIeTKH, ux ¢pyHkiuu. Kierounas
(mma3marudeckas) MmemOpana. Knetounas
creHka. [ nnkokanukc. @yHKIINA KIETOYHOU
MeMOpaHbl. DHIOIUTO3: (HarouTo3 U
nuHoumTo3. Penenuus. [{uronnasma:
ruajioruiasma u oprasoufisl. Llutockener.
Kiterounsiii nentp. Llentpronn

Omnpenenenre OCHOBONOJATAIOIINX MOHATHI: KIETOUYHAs CTEHKA, TIITMKOKAIUKC, SHOLUTO3,
peLenius, ruajoiasma, IUTOCKENIEeT, KIeTOYHbIN LeHTp, HeHTpuoau. [IpogykTuBHOE 001eHne
Y B3aUMOJICHCTBHE B MTPOLIECCE COBMECTHOM yUeOHOM NeATEIIbHOCTH C YyUYETOM MO3ULIUHI APYTrUX
YYaCTHHUKOB JICATEIbHOCTHU MPU 00CYKICHUN CTPYKTYp KIETKH U UX pyHKuuid. OBnageHue
MCTOJaMH HAYYHOT'O ITO3HAaHUW, UCITOJIb3yEMBIMHU ITPU OMOJIOTHYECKHX HUCCIICIOBAHUAX, B
npoliecce BBIOTHEHUs 1abopaTopHoi paboThl «HabmroieHue mia3mMonmsa u Aeria3mMoin3a B
KJICTKAaX KOXXHUIIBI JIYKa)». PasButne YMCHUA 00BICHITH PE3YIbTAThL OMOJIOTMYECKHUX
HKCIEPUMEHTOB. Pa3BuTHE MO3HABATEIHLHOIO HHTEPECA K M3YUEHHIO OMOJIOTUHU B Ipoliecce
M3Yy4EeHUs JOTOJHUTEIHHOTO MaTeprasa yueOHuKa

OCHOBHBIC YaCTH U OpTraHOnU bl KJICTKU, UX

OHpCIIeHeHI/IC OCHOBOIIOJIAararoIIuX MOHSITHM: AACpHast 060.]'[0‘-11(2[, KapuoIluiadMa, XpoMaTuH,




dbyakuun. Pudocomsl. SAnpo. SAnepuas
oOosouka. Kapuormazma. XpoMaTuH.
Snpeimiku. ['mcronsl. Xpomocomsl. Kapuotur.
Crpoenue u GyHKIUH XPOMOCOM.
DHJ0MIa3MaTHYeCKas CeTh: IEpPOXoBaTas u
ryaaKas. XpoMOCOMHBIH HAOOp KIETKH
(kapuoTHIT)

AJPBILIKH, THCTOHBI, XPOMOCOMBI, KAPUOTUIL, FHAOIIIA3MAaTHYECKas! CETh: IIEpOX0oBaTas U
rnaakas, pudocomsl. [IpoaykTuBHOE O0IIEHUE U B3aUMOJICHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHOH eATeTbHOCTH € YYETOM MO3ULUI JPYTruX YYaCTHUKOB JI€ATEIBHOCTH MPU 00CYKICHUN
CTPYKTYp KJIETKH U UX (QyHKUUN. Pa3BuTHE NT03HABAaTEIFHOTO HHTEPECA K U3YUYEHHIO OMOJIOTHH B
nporecce U3y4eHus JONOIHUTEIbHOTO MaTepuana ydeOHuKa

OCHOBHBIE YaCTH U opraHonabl KJICTKHU, UX
¢ynkuuu. Kommneke I'onbmxu. JInzocomsl.
Baxkyousn. TypropHoe nasnenue. EquacTBO
MEMOpPaHHBIX CTPYKTYP KIETKH

OmnpeneneHre OCHOBONOJAT AKX MOHATUI: KOMILUIEKC [ 01b1KH, JIN30COMBI, BaKyOJIH,
Typropaoe aasieHue. IlponykTuBHOe 001LIeHHE U B3aUMOEHCTBUE B ITPOLIECCE COBMECTHOM
y4eOHOU JeSATENILHOCTH C yUYE€TOM MO3ULUN APYTUX YUaCTHUKOB JESTEILHOCTU IIPU 00CYKIEHUU
CTPYKTYp KJIETKH U uX (pyHKuuid. CamocTosTeNIbHAst UH()OPMAIIMOHHO-II03HABATE/IbHAS
JIESITENIBHOCTh C TEKCTOM y4eOHUKa, €€ aHalu3 U uHTepnperannsa. CpaBHUBaHUE U3y4aeMbIX
00bekTOoB. OBIIaIcHNE METO/IaMH HayYHOT'O TIO3HAHUS, UCIIOJIb3YEMbIMU IIPU OMOIOTHYECKUX
HCCJIEIOBAHMSIX, B IPOLIECCE BBINIOJIHEHUS 1abopaTopHOM padoTh! «Ilpurorosienue,
paccMaTpuBaHUE U ONIMCAHNE MUKPOIIPENapaToB KIETOK pacTeHU». Pa3BuTue no3HaBaTeapHOro
MHTEpeca K M3Y4YEeHHI0 OMOJIOTHH B IPOIECCE N3YUEHMsI TOTIOJIHUTENIBHOTO MaTepraia yyeOHHNKa

OCHOBHBIE YaCTH U OPTaHOUbI KIETKH, UX
dbyakuun. Mutoxonapuu. [lnactubr.
Opranousl nerxenus. Kinerounsie
BKJTIOUCHHUS

OnpezneneHre 0CHOBOIOIATAOIMX MOHATHH, XapaKTEPU3YIOIINX OCOOEHHOCTH CTPOCHUS

MUT OXOHI[pI/II\/JI " TIaCTHU . KPUCTBI, MATPUKC, TUIIAKOU/IbI, I'PAHbBI, CTPpOMA. OHpGI{GJ’IGHI/Ie
MOHATHUI: OPraHOU/IbI IBH)KEHUS, KJIETOUHbIE BKIItoUeHH. [IponykTBHOE 001IeHHE U
B3aMMOJICICTBHE B MPOLIECCE COBMECTHOM y4eOHOM IEeATEIbHOCTH C YUE€TOM MO3ULIUHI APYTUX
YYaCTHUKOB JEATEIbHOCTU MPU 00CYKICHUU KJIETOUHBIX CTPYKTYp. ApryMeHTaIus
coOcTBeHHOro MHeHHUs. OBajieHne METoAaMHi Hay4YHOTO IO3HAHMSI, UCIIOJIb3YEMBIMU ITPU
OMOJIOTMYECKUX UCCIIEIOBAaHUSX, B MPOLIECCE BHIMOIHEHUS J1JabopaTopHOit paboTsl «Habmonenne
JABVOKCHUA OUTOINIA3MBbI Ha IIPUMEPE JIMCTA SJIOACH. PaszsuTne YMCHUA 00BICHSITH PE3YIbTAThL
OMOJIOTHYECKUX IKCIIEPUMEHTOB. Pa3BUTHE TO3HABATEIFHOIO HHTEPECa K U3YYEHHIO OMOJIOTHU B
npolecce U3y4eHus JONOJIHUTENbHOTO MaTepuaia ydeOHUKa

OCOOEHHOCTH CTPOEHUS KJIETOK ITPOKAPHOTOB
U 3yKapuoToB. Criopsl OakTepuit

Ornpezenenre OCHOBOMOJAraloIMX MOHIATHI: MPOKAPUOTHI, 3YKapHOThI, ciopkl. [IpoaykTuBHOE
001IeHNEe U B3aUMO/ICHCTBHE B IIPOIIECCE COBMECTHON YUEOHOM ACATEIHHOCTH C yU€TOM TO3UIIUN
JIPYTUX YYACTHUKOB JICATEIHHOCTHU MPU OOCYKIACHHH OCOOEHHOCTEH CTPOCHHSI KIETOK
MIPOKAPHOTOB U AyKaproToB. CamocTosTeIbHas HH()OPMAITMOHHO-TIO3HABATEIbHAS JCITEIHHOCTD
C pa3NIUYHBIMU UCTOYHUKAMU HH(POPMAIH 00 apXesx U mpaBuiiax MpodUIaKTUKA
OakTepuanbHBIX 3a00JI€BaHUM, €€ KpUTHYECKas OLleHKa U HHTeprperanus. DopMupoBaHue
COOCTBEHHOM MO3UIIMHU TI0 OTHOIICHUIO K OMOJIOTHYeCcKoi nH(OopMalny, TOTy4aeMon U3 pa3HbIX




UCTOYHUKOB. OBIIaIeHuEe METOJaMHU HAyYHOT'O II03HAHUS, UCII0Ib3yEeMbIMU IPU OMOJIOTMUECKUX
UCCJIEJOBAaHMs, B IIPOLIECCE BHINOIHEHNUS 1a0opaTopHOi paboThl «CpaBHEHHE CTPOEHHS KIETOK
pacTeHui, )KUBOTHBIX, TPHOOB U GakTepHii». Pa3BuTne no3HaBaTeIbHOIO HHTEPECA K U3YyUEHHUIO
OMOJIOrHH B ITPOIIECCE U3YUYCHUS IONOJHUTENBHOIO MaTepHrasa yueOHIKa

O06o0maromuii ypok

CamocTosITenbHbIN KOHTPOJIb U KOPPEKLUS YUeOHOM 1eATEIbHOCTH C UCTIOJIb30BAaHUEM BCEX
BO3MOJXHBIX PECYPCOB AJId JOCTHUIKCHUA ITOCTABJICHHBIX ueneﬁ " pcajin3alivuu 1JIaHOB
JesTeNbHOCTH. JleMOHCTpalus HAaBBIKOB MO3HABaTeIbHOU pediekcuu. IIpoaykTuBHOE 001IEHNE
¥ B3aUMOJICHCTBHUE B MPOIECCE COBMECTHON YUeOHOH JCATEIIEHOCTH C YUETOM TO3UIIUH IPYTUX
YYaCTHUKOB JEATEIbHOCTH. [IeMOHCTpaLys BIaJeHHs A3bIKOBBIMU CPEACTBAMU. Y BEPEHHOE
M10JIb30BaHKE OMOJIOTHYECKON TEPMUHOJIOTHEN B TIpeiesiaX U3y4YeHHOTO MaTepraa TeMbI

KuzuenesrenpHocTh KiIeTKU. OOMEH BELIECTB
U TIPEBpAIICHUE YHEPTUH B KJICTKE.
Merabonu3m: aHa0o0JIM3M U KaTabOoIU3M

OmnpeneneHre OCHOBOMOATAIOIINX MOHATUI: OOMEH BEIEeCTB, JHEPTeTUYECKUN OOMEH,
1acTuyeckuit oomeH, MmeradbonusM. [IpoaykTuBHoOe o01IeHNE U B3aUMOEMCTBHE B IIpOLiecce
COBMECTHOM y4eOHOH eATeIbHOCTH C YU€TOM MO3HUIMMA JPYTUX YIYACTHUKOB JESTEIBHOCTH MPU
o0cyxeHuu nporeccoB kKieTku. CamocTrosTenbHas HHPOPMAITMOHHO-TI03HABATEIbHAS
JESITENIbHOCTD C Pa3IMUYHBIMU UCTOUYHUKAMU HH(GOpMauu 00 oOMeHe BEIIeCTB U MPEBPaIlCHUH
SHEPTUU B KJIETKAX PA3IMYHBIX OPTaHU3MOB, €€ KPUTHYECKAsl OIICHKA U WHTEPIPETAIIHS.
dopmupoBaHUE COOCTBEHHON TMO3UIIMH 10 OTHOLIEHUIO K OMOJIOTHYECKON HH(pOpMAIIH,
MOJy4aeMou u3 pa3HbIX UCTOUYHHUKOB. Mcnonb3oBanne cpencts UKT st moaroroBku
MH(OPMALIMOHHBIX COOOIICHHI U MyIbTUMEANATIpe3eHTaINi. Pa3BuTHE MO3HABATEIHHOTO
WHTEpeca K U3y4EHUI0 OMOJIOTHH B TIPOIIECCE N3YUYEHUs JOTIOJHUTEILHOTO MaTepualia yueOHuKa

DHepreTu4ecKkuil v MiIacTUYecKuit 0OMeH.
I'mukonmus. Knerounoe apixanue. L{uki
Kpebca. IpixarensHas 1ienb. OKUCIUTETbHOE
dochopunupoBanue. CiupToBoe OpOKEHUE

OnpezaeneHre OCHOBOIOIATAOIIMX MOHATHH: TJIMKOJIN3, KIETOYHOE JbIxaHue, 1uki KpeOca,
JpIXaTellbHas Lenb, OKUCIuTeNbHOoe GochopunupoBanue. [IponykTuBHoe ob1ieHne u
B3aMMO/IEIICTBHE B MPOLIECCE COBMECTHON yUEOHOM JesITEIbHOCTH € YIETOM MO3ULMNA APYTHX
YYaCTHUKOB JESITEIbHOCTH IPU 00CYKIEHUU 0OCOOEHHOCTEH SHEPreTHIeckoro oOMeHa B KJeTKax
pa3IUYHBIX OpraHu3MoB. CaMocTosITeNbHAs HHPOPMALIMOHHO-TI03HABATEIbHAS eI TEIbHOCTD C
pa3IMYHBIMU UCTOYHUKAMU MH(OPMALINH, €€ KpUTUYECKas OLIEHKA U UHTEPIIpEeTaltsl.
dopmupoBaHre COOCTBEHHOH MO3UIIMH MO OTHOILIECHHUIO K OMOJIOrHYeCKO HHPOpMAaLIUH,
MOJIy4aeMOM U3 pa3IMYHbIX HCTOYHUKOB. Pa3BUTHE MO3HABATEIHLHOTO HHTEPECA K U3YUEHUIO
OMOJIOTHH B IPOIECCe U3YUEHUS JOMOJHUTEIBHOIO MaTeprana yueOHuKa

Tuns! KI€TOYHOTO MUTAaHUS. ABTOTPO(DBI U
rereporpodsl. XemocuHTe3. POTOIN3 BOIBL.
Hukn KansBuna

Omnpenenenre OCHOBOMOJATAIOIMINX MMOHATUI: TUITBI KJIETOYHOT'O TUTaHUsI, aBTOTPOQBI U
reTepoTpodsl, XeMocuHTe3, hoTocunTes. IIpoykTHBHOE 00IIIEHNE U B3aUMOICHCTBHE B
MIPOLIECCE COBMECTHOM y4eOHOM NEATEIBHOCTH C yYE€TOM MO3ULUN APYTUX YUaCTHUKOB
JeSITEILHOCTH ITPU 00CYXIEHUH TUTIOB KJIETOYHOro NMuTaHus. CaMOCTOSTEIbHAS




nH(OPMaLMOHHO-TIO3HABATENbHAS AEITEIbHOCTD C PAa3IMYHBIMU UCTOYHUKAMHU HHPOPMAITIH O
Ipoleccax XeMOCHHTe3a U POTOCHHTE3a, €€ KPUTHUSCKAsl OIICHKA ¥ MHTEPIPETaIlusl.
®opmupoBaHUE COOCTBEHHON MO3UIIMH 10 OTHOLIECHUIO K OMOJI0rHYecKoi HHpOopMaIuH,
MOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB. Pa3BUTHE MO3HABATEIHLHOIO HHTEPECA K U3YUCHUIO
OMOJIOTHH B IpolIecce N3yUeHUs JOMOIHUTENBHOIO MaTepuana yueOHuKa

I'en. XpaHnenue, nepegava u peain3anus
HaCJIeICTBEHHON MH(OPMAIMK B KIIETKE.
I'eneTnyeckuii kKox. MaTpUUYHBIN CUHTES.
Cunres Oenka. [Tomucoma

OmnpeneneHre OCHOBOMOJIATAIOIINX MOHSATHH: TEHETUIECKHUI KOJI, KOJIOH, aHTUKOJIOH,
TPAHCKPHIIIHUS, CITIAMCHHT, IPOMOTOP, TEPMUHATOP, TPAHCIISIIHSL, CTOI-KOJIOH, TIOJIHCOMA.
[TpoxykTHBHOE OOIIEHHE U B3aUMOJICHCTBUE B IMPOIIECCE COBMECTHON YUeOHOU JAEATEIBHOCTH C
YYETOM TO3HUILUHI IPYTUX YUACTHUKOB JACATEIBHOCTU TIPU O0CYKICHHH 0COOCHHOCTEH
TTACTUYECKOT0 OOMEHA B KJIETKE Ha puMepe OnocuHTe3a 0enkoB. CaMoCTOsTeIbHAS
WH(POPMAIIMOHHO-TI03HABATEIIbHAS JACATEIBHOCTD C Pa3IMYHBIMU HCTOYHHUKAMH WH(POPMAIIUU O
MCXaHU3Max IMEepeaavin U peajin3alun HaCHeHCTBeHHOﬁ I/IH(i)OpMaIII/II/I B KJICTKEC, €€ KPUTUUICCKAs
olleHKa U uHTeprperaiys. @opMupoBaHue COOCTBEHHOH MO3UIMH MO OTHONICHHUIO K
OMOIOrMYecKoi MHPOPMAITNH, ITOJTyIaeMOH 13 Pa3HBIX HCTOYHUKOB. PernieHne OMOI0runaecKux
3aj1a4, CBSI3aHHBIX C ONPEACICHUEM TI0CIICIOBATEIIbBHOCTU HYKJICMHOBBIX KHCIIOT U
YCTAaHOBJICHUECM COOTBETCTBUU MCXKOY Hel u IIOCIICA0BATCIIbPHOCTHhO aMUHOKHUCIIOT B IICIITHUIC.
Pa3BuTHe mo3HaBaTeNbHOTO HHTEPECA K U3YUEHHUIO0 OMOJIOTHUU B MIPOIECCEe U3YUCHHS
JIOTIOJTHUTEIILHOTO MaTeprana yueOHnKa

Perynsaums TpaHCKpUNIUMK U TPAHCIIALIUU B
KJIETKE U opraHusme. ['eHomuka. Biausaue
HapKOI€HHBIX BEILIECTB Ha MPOLECCHI B KIETKE

OmnpeneneHre 0OCHOBONOJIATAIOIINX IIOHATUI: ONIEPOH, CTPYKTYPHBIE T€HBI, IPOMOTOP, OLIEpaTop,
penpeccop. IlocTpoeHne MEHTaIbHOM KapThl, OTPa)KarOLIeH MOCIEI0BATENBHOCTD IPOLIECCOB
OnocuHTe3a OenKa B KJIETKE U MEXaHU3MOB UX peryisuuu. [IponxykTuBHoe oO1ieHre U
B3aMMOJICIICTBHE B ITPOLIECCE COBMECTHOM y4eOHOM EATEIbHOCTH C YUE€TOM MO3ULIUHN APYTUX
YYaCTHHUKOB JIEATEIbHOCTH NPU 00CYKICHUH BIMSHUS HAPKOT€HHBIX BELIECTB Ha MPOLECCHI B
kieTke. CamocTosiTesibHas HH)OPMALIMOHHO-TI03HABATENbHAS ACSITEIbHOCTD C PA3INYHBIMU
UCTOYHHKAMU MH(DOPMAIIH O peryasui OMOCHHTE3a Oeka B KIIETKE, €€ KpUTUYeCcKast OLIeHKA U
uHTepnpeTanus. PopMupoBaHUE COOCTBEHHON MO3UIMH 110 OTHOIIEHUIO K OMOJIOTHYECKON
uHpOpMaLIUKY, MOTy4aeMOil U3 pa3HbIX HCTOYHUKOB. Pa3BuTHE MO3HABATEIILHOTO HHTEpPECA K
U3y4eHHI0 OMOJIOTHH B IIPOIECcCe U3YUEeHHUs JONOIHUTENBHOIO MaTepuaia yueOHIKa

Krnerounsrii nuki: uaTepdasa u aeneHue.
Amonto3. Muto3s, ero ¢a3sl. buomornueckoe
3HAYeHHE MUTO3a

Omnpenenenre OCHOBOMONATAIOIINX MOHATUI: MUTO3, )KU3HEHHBIN IIUKI KJIETKH, HHTEp(da3a,
npodasa, meradasa, anadasa, Tenodaza, peayIuITuKaIKs, XPOMATH b, IICHTPOMEPA, BEPETEHO
JEJIeHUs, aMUTO3, anonTto3. [[poaykTuBHOE OOIIEHHE U B3aMMOJICHCTBIE B MPOIIECCE COBMECTHOM
y4eOHOM JeATENIbHOCTH C yYETOM MO3ULUI APYTrUX YUaCTHUKOB AESITEIbHOCTU IPU 00CYKIEHUN
BOINPOCOB MUTOTHYECKOTO AeneHus KiaeTku. CamocTosTenbHas nHHOPMaIMOHHO-




MO3HABATENIbHAS JEATEIbHOCTD C Pa3IMYHBIMU UCTOYHUKAaMU HH(pOopMaluu 00 0COOEHHOCTSIX
KJIETOYHOTO IIMKJIA Y Pa3IMYHbIX OPraHU3MOB, €€ KPUTUUYECKas OIEHKAa U MHTEpIIpETaIus.
®opmupoBaHUE COOCTBEHHON MO3UIIMH 10 OTHOLIECHUIO K OMOJI0rHYecKoi HHpOopMaIuH,
MOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB. Pa3BUTHE MO3HABATEIHLHOIO HHTEPECA K U3YUCHUIO
OMOJIOTHH B MpolIecce N3yUeHUs JOMOJIHUTEIBHOIO MaTepuana yueOHuKa

Meiio3, ero MEXaHU3M U OMOJIOTHYECKOE
3HayeHue. Konbroranus XxpoMocoM u
KpoccuHroBep. CoOMaTUueCcKue U MOJOBBIC
KieTkH. ['ameTorenes

OnpeneneHre 0OCHOBONOJATAIOIINX MOHATUI: MEM03, KOHBIOTallHsl, KPOCCUHIOBEP, FTAMETOI€HES,
CIiepMaToreHes, 0oreHes, (pa3pl raMeToreHesa: pa3MHOXKEHHUsI, pOCTa, CO3peBaHus, pa3a
(dbopMupoBaHUs, HAMPABUTENbHbBIE TeNbIla. [locTpoeHre MEHTAIbHOW KapThl IOHSTHH,
OTpakarolllel CYIIHOCTD MOJIOBOTO Pa3MHOKEHHs OpraHu3MoB. [IpoaykTuBHOE O0IIeHNE U
B3alMOJIEICTBHE B NIPOLIECCE COBMECTHOM Yy4eOHOM IEATENbHOCTH C yUE€TOM MO3ULIUN APYTUX
YYaCTHUKOB JESITEILHOCTU MIPU 00CYKIEHUU BOIPOCOB MEHOTUYECKOTO JIEJICHHS KIETKH.
OBnazseHre METoJaMi HAy4HOI'O IO3HAHUS B MPOLIECCE CPABHUBAHUS MPOLIECCOB MUTO3a U
Meii03a, MPo1eccOB 00Pa30BaHMSI MYKCKUX U KEHCKUX IOJIOBBIX KJIETOK Y ueloBeka. Paszurue
[I03HABATEJILHOTO MHTEpECa K U3yUYEHUI0 OMOJIOTUH B MPOLIECCE N3YUYEHHUS JOTIOIHUTEIBHOIO
MaTepuasa yueOHUuKa

O6o0maromuii ypok

CamMocToATeIbHBIA KOHTPOJIb U KOPPEKLIHS YUeOHOU JAEeSITENbHOCTH C UCIOIb30BAaHUEM BCEX
BO3MO>XKHBIX PECYPCOB JUIsl JOCTHKEHUS TIOCTABICHHBIX LIEJIEH U peann3anus II1aHOB
JesITeNIbHOCTH. JleMOHCTpaliys HaBbIKOB MIO3HaBaTenbHOU peduiekcun. [IpoaykTuBHOE oO1IeHNE
U B3aUMOJICHCTBHUE B MPOLIECCE COBMECTHON YUeOHOM AEATEIIbHOCTH C YUETOM MO3ULUI IPyTrux
YYACTHUKOB JEATEIBHOCTH. [|eMOHCTpanys BIaIeHUs SI3bIKOBBIMU CPEICTBAMU. Y BEPEHHOE
N0JIb30BaHKE OMOJIOTUYECKOM TEPMUHOJIOTHEN B Mpeieax H3y4eHHON TeMbl

O606marmuil ypok-KoHpepeHIus

[TponykTrBHOE OOLIEHNE U B3aUMOJIEICTBHE B MPOIIECCE COBMECTHOM YUeOHO 1eATENbHOCTH C
Y4€TOM MO3ULUH IPYTUX YUaCTHUKOB JesaTenbHOCTH. CaMocTosATeNbHAs HH)OPMAIIMOHHO-
M03HABATENIbHAS JESATENIbHOCTD C Pa3IMUYHBIMU UCTOYHUKAMU UH(POpMAIIUH, €€ KPUTHUECKasI
OllIeHKa U uHTeprperanys. PopMupoBaHue cCOOCTBEHHOH MO3UIUH 10 OTHOILIEHHUIO K
Ounonornueckor nH(poOpMaIy, TOJIYyIaeMON U3 pa3HbIX UCTOYHUKOB. VICTIOIB30BaHNE CPEICTB
HKT B pemieHun KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a7a4. OBiageHue
METOJIJaMU HaYyYHOT'O TO3HAHUS, UCIIOJIb3YEMbIMU MPU OMOJIOTMYECKUX UCCIEA0BAHUAX, B
npoliecce BHIOTHEHUS 1a00paToOpHBIX paboT. Pa3zButue ymeHus oObsICHATh Pe3yJIbTaThl
OMOJIOrMYeCKUX dKCIepUMEHTOB. Perienne 6monornueckux 3ajaad. Pa3Burue mo3HaBaTeIbHOTO
MHTEpeca K U3y4eHHI0 OMOJIOTHH B IPOIIECCe U3YUYEHUs TOMOJIHUTENBHOTO MaTepuaia yaeOHUKa.

Opranu3anus noAroToBku k EI'D

[IponykTuBHOE OOIICHNE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM YICOHOU MEATETLHOCTH C
YUETOM MO3HUIUN JPYTUX YIACTHUKOB JesiTeNbHOCTH. CaMocToATeIbHAas HHPOPMAIIMOHHO-




MO03HABATENIbHAS JEATEIbHOCTD C Pa3IMUYHBIMU HCTOUHUKAMU WH(OPMALIUH, €€ KpUTHYecKast
OlLICHKa U nHTepnpeTanus. PopMupoBaHue COOCTBEHHON MO3UIMH 110 OTHOILIEHUIO K
Ouonoruueckoi HHGopMaIiH, MOJIy4aeMoil U3 pa3HbIX UCTOUYHUKOB. Mcrnonap3oBaHue cpecTB
HKT B penieHuu KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 3a1a4. OBnajaeHue
METOJIJaMU HAYYHOT'O TO3HAHUS, UCIIOJIb3yEMbIMH NPU OUOJIOTMUYECKUX HCCIIEI0OBAHUSX, B
nporiecce 1abopaTopHbIX padoT. PazBuTHe yMeHUs: OOBSACHATH Pe3yabTaThl OMOJIOTHUECKUX
AKCIIEPUMEHTOB. Penienne Ouonoruueckux 3afad. Pa3zpurre no3HaBaTeNIbHOTO HHTEpECa K
M3y4eHHIO OMOJIOTHH B POIIECCE M3YUCHHUS JONOJTHUTEIBHOTO MaTeprasia yaeOHIKa

IIpumepHBbIii NepeveHb JA0OPATOPHBIX U MPAKTHYECKHX PadoT (Ha BHIOOP y4YHTeJIs)
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Hcnonb30BaHue pa3nuyHbIX METOAOB MPH U3yYEHUH OMOIOTUYECKUX 0OBEKTOB.
TexHrKa MUKPOCKOITUPOBAHMUSL.
N3yueHune KiIeTOK pacCTEHUM U )KMBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX ONHUCAHHE.
[IpuroroBnenue, paccMaTpUBaHUE U OMMMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHHIA.
CpaBHeHHE CTPOCHHUS KIETOK PACTEHH, )KUBOTHBIX, TPUOOB U OaKTEpUi.
N3ydeHue NBHKEHUS UTOILIA3MBI.
N3ydenue nnazmonnsa U Jeria3Moian3a B KIIETKaxX KOXKHUIIbI JyKa.
N3yuenune hepMEeHTaTUBHOTO paCHISIUICHHUS IEPOKCHIA BOJOPOIa B PACTUTEIBHBIX M JKUBOTHBIX KJIETKaX.
Obnapy>xeHue 6eIKOB, YIIIEBOAOB, JIUIHJIOB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUU.

Brinenenune JIHK.

W3ydeHne kaTadTuTHUECKON aKTUBHOCTH (DepPMEHTOB (Ha MpUMEpe aMUIa3bl UIH KaTallasbl).
HabGmronenne MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOTIpernapaTax.

N3ydenune XpoMOCOM Ha FOTOBBIX MUKPOIIpEnaparax.

N3ydenune ctaauii Meilo3a Ha TOTOBBIX MUKPOIIpENaparTax.

N3ydenune cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemenue anemMeHTapHBIX 3a7a4 110 MOJICKYJISIPHON OMOJIOTHH.

BrisBrieHNE NpU3HAKOB CXOJCTBA 3aPOABILICH YEIOBEKA U APYTUX ITO3BOHOYHBIX )KUBOTHBIX KaK JI0KA3aTEIbCTBO UX POJACTBA.
CocraBrieHue JI€MEHTaPHBIX CXEM CKPEIUBaHUSI.

Pemenue renernueckux 3aaad.

N3yuenune pe3ynbTaToB MOHOTHOPHUTHOTO M TUTHOPHUIHOTO CKPEIIMBAHUS Y APO30(DHIIEL.

CocraBiieHUE U aHaJIU3 POJIOCIOBHBIX YeJIOBEKa.




22.  V3ydyeHue M3BMEHYMBOCTH, TOCTPOCHUE BaPHALIMOHHOTO psifia U BapHAIIMOHHON KPUBOK.

23.  Omnwucanue geHoTuna.

24.  CpaBHeHUE BUI0B 10 MOP(OIOrHIECKOMY KPUTEPHIO.

25.  Omnucanue MPUCIOCOOIECHHOCTH OPraHU3Ma U €€ OTHOCHTEIBLHOTO XapaKTepa.

26. BrisiBiieHHE IPUCTIOCOOICHU OPraHU3MOB K BIMSIHUIO PA3IUYHBIX SKOJIOTHYECKUX (PaKTOPOB.
27.CpaBHEHHE aHATOMHYECKOTO CTPOCHHS PACTEHHM pa3HbIX MECT OOUTAHUS.

28. MeToibl u3MepeHus (PaKkTopoB cpeibl OOUTAHMS.

29. M3yueHue 3KOJOTUYECKUX aJanTaluil YeI0BeKa.

30. CocraBiieHHE MUIIEBBIX IIETIE.

31. I/I3yquI/Ie 1 OIHCaHME SYKOCHCTEM CBOEH MECTHOCTH.

32. MoaenupoBaHHe CTPYKTYp U MPOLIECCOB, MPOUCXOIAIINX B SKOCUCTEMAX.
33. O1eHKa aHTPOTIOT€HHBIX U3MEHEHUH B IPUPO/IE.



KaﬂeﬂuapHO-TeMaaneCRoe INIAHUPOBAaHUE KypcCa «buoaorus»

Ne | [lara Tema ypoka KommuecTBo wacos .3

Jlara

YPOK

a

| Paznen 1. BBenenue (5 yacon)
1 buosnorus B cucreme Hayk 1
2 OOBeKT u3y4eHus 6GMOIOTun 1
3 Mertoapl Hay4YHOTO TT03HAHUS B Ononoruu. Jladopamopnas paboma Ne 1 o teme «Vcnonb3oBanue 1
Pa3IMYHBIX METOAOB IPU U3yYEHUN OMOJIOTHYECKUX OOBEKTOB (Ha IPUMEpE PACTEHMIA)» ¢ UCIIOIb30BaHUEM
o0opynoBaHus 11eHTpa «Touka pocTay.
4 buonoruyeckue cucteMsl M X CBOMCTBA. 1
5) O6o0maromuii ypok 1o teme «BBenenue» 1
| Pa3nea 2. MoJsekyasipHblii ypoBeHb (12 yacoB)

6 MoJekynsipHbIM ypoBeHb: 00111asi XapaKTepUCTUKA 1
7 Heopranunueckue BeniecTna: BoJia, COIH 1
8 JIunuapl, UX cTpoeHHe U PYHKIUH. 1
9 YrneBospl, UX CTpoeHHE U QYHKIUH. 1
10 benku. CocTtaB U CTpyKTypa O€JIKOB. 1
11 benku. ®ynkuun 6enkoB 1
12 @depMeHThI — OMOJIOTHYECKUE KaTaIu3aTophl. 1
13 O6o06maromuit ypok no teme «Heopranuueckue 1 opraHuyeckie BEIIeCTBay 1
14 Hyxnennoseie kucnorsl: JIHK n PHK 1
15 AT® u n1pyrue HykiaeoTupl. BuraMuHel 1
16 Bupycsl — HekneTouHast popma KU3HH 1
17 O6o06maromuit ypok no Teme «MoJIEKYISIPHBIH YPOBEHbY 1

| Pasnen 3. Kiierounblii ypoBensb (17 yacoB)




18 Knerounslii ypoBenb. Knerounas teopus. JI. P. Ne2 1o Teme «3ydeHne KJIETOK paCTeHUN U )KUBOTHBIX IO/T 1
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X ONMUCAHKEY. C UCIIOJIb30BAaHHEM 000pYI0BaHUS [IEHTPA
«Touka pocrtay.
19 Crpoenue knetku. Kierounas mem6Opana. [urormnaszma. Kierounsiii nentp. Ilutockener. 1
20 Pubocombl. Snpo. DHaommazMaTrindeckas CeTh 1
21 Baxyosn. Kommiekc I'osib k. JIn30COMBL. 1
22 MuTtoxonapuu. [Inactuael. Opranon sl 1BrxkeHus. KileTouHbIi BKIIOYEHHUS. 1
23 Oco0eHHOCTH CTPOESHUS KJIETOK MPOKAPHUOTOB U 3yKaproToB./Lp Ne3 1o TeMe «CpaBHEHUE CTPOCHUS KIETOK 1
pacTeHuii, )KUBOTHBIX, TPHOOB M OaKTEPHil» C UCIOIB30BaHUEM 000pyAOBaHUs eHTpa «Touka pocTay.
24 O606maromuit ypok no teme «CTpoeHne KIETKN 1
25 OOMeH BelecTB U NPEeBpaIeHUE YHEPTUHU B KIIETKE 1
26 DHepreTudyeckuii 0OMeH B KJIETKe 1
27 Tumnel keToyHoro nutanus. DOTOCHHTE3 U XEMOCHHTE3 1
28 [Tnactuueckuit oOMeH: 6uocunTe3 6€nKoB JI. P. Ne 4 Penienue sneMeHTapHbIX 3a/1a4 110 MOJIEKYJISIPHOM 1
OnosIorNy.
29 Perynsmus TpaHCKPUTIITUKM M TPAHCIISAIINN B KJICTKE H OpraHU3Me 1
30 Jenenue kinetku. MuTto3 1
31 Henenue knetku. Meiios. [lonoBbie KIETKH. 1
32 O6o6matomuit ypok. JI. P. Ne 5 3ydeHue cTanuii Meiio3a Ha TOTOBBIX MUKpOIIpernapaTax ¢ 1
MCIIOJIb30BaHNEM 000pyToBaHUs IeHTpa «Touka pocTay.
33 O6006maromuit ypok-koH(pepeHus 1
34 Opranuzanus noarotoBku k EI'D 1

| HToro: 68 uacos
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