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HOACHUTEJIBHASA 3AIIUCKA

JlononuutenbHas o0mieoOpa3oBarenbHas — oOllepa3BUBalollas  IporpaMmma
«buonorus kinetku» (nanee — Ilporpamma) eCTECTBEHHO - HAy4YHOW HANpPaBICHHOCTH
0a30BOro ypoBHs IMpeAHa3HayeHa g OOYy4alollMXCs, NPOSABIAIONIMX HHTEpPEC K
OMOJIOTMU U MPOEKTHO-UCCIEN0BATENbCKON AesTenbHOCTU. [IporpaMma HanpaBieHa Ha
paclMpeHre 3HaHUM 00yvaromuxcsi B 00JaCTH LMTOJOTUU C 3JIEMEHTaMHU TE€HETHKH,
OMOXUMUH, SMOPUOJIOTHH, TUCTOJIOTUH, a TAKXKE MOATOTOBKY K BBITIOJHEHUIO 3a/1aHUM,
BCTPEUAIOMIMXCA B HCHBITAHUSAX PA3JIMYHOTO YpOBHA (TpeanpodeccuoHanbHbIX
AK3aMEHaX, KOHKypcax, onumnuanax, [ MA).

Copnepxanue IIporpammsl ciocoOCTBYeT (POPMUPOBAHUIO OCHOB €CTECTBEHHO -
HAy4YHOM TPaMOTHOCTH, PACHIMPEHUIO W CUCTEeMaTH3alMW 3HAHUWA 00ydYaroluxcs IO
OCHOBHBIM paszesiaM Ouojorudeckoil Hayku. [IporpamMMa MokeT OBITH peanu3oBaHa C
NPUMEHEHHEM  JIUCTAHIMOHHBIX  O0pa30BaTENbHBIX  TEXHOJIOTMH,  TEXHOJOTHUM
CMEIIaHHOTO O0y4YeHUSI.

[Tporpamma PEKOMEH1I0BaHa VIS peanuzanuu MPOEKTOB
npeanpodeccuoHanbHOro o0pazoBaHusi «MeaUITMHCKUI KJIacC B MOCKOBCKOH IIIKOJIEY,
«AKaJIeMUUECKUI KJIaCC B MOCKOBCKOM IIIKOJIEY.

AktyaabHocTh [Iporpammbi

Hurtonorust otHOCUTCS K (DyHAAMEHTAIBHBIM pa3jiesiaM OUOJIOTHH, €€ U3yUYEeHHE
HEOOXOIMMO JJIsI OCBOCHHUS MPAKTHYECKH BCEX OMOJOTUYECKUX AUCIHUIUIHH. CTPOCHHUIO
U (YHKITMOHUPOBAHUIO KJIETOK IMOCBSIICHBI OTJEIbHBIE YPOKH O0IIIe00pa30oBaTEIbHBIX
KypcOB OOTaHWKH, 300JI0OTHHM, aHATOMHH, oOmier Ouonorun. OJHAKO B IIKOJIHHOMN
IporpaMMe HEIOCTATOYHO OCBEIIEHBI BOMPOCHI MPAKTUYECKOTO MPUMEHEHUS
KOMIUIeKca 3HaHWi O kieTke. OCHOBaHHBIE HA MPAKTUYECKUX MpPUMEpaX MaTepuaibl
[Iporpammel OyayT CIOCOOCTBOBATH YNYYIIIEHHUIO CHCTEMHBIX 3HAHMMA O KIIETKE Kak
AIIEMEHTAPHON CTPYKTYPHOU M (DYHKIIMOHAIBHOW €IUHUIIE KUBOTO, TOHUMAHUIO CYTH
MPOIIECCOB, IPOUCXOIAIINX B )KHUBBIX OPTraHU3MAaX B MHTETPAIlUHA C OCHOBAMH T€HETHKH,
OMOXMMUU, THCTOJIOTUU ¥ SMOPHUOIIOTHH.

[IporpaMMa COOTBETCTBYET 3aKOHOJATEIIHPHBIM M HOPMATHBHBIM JTOKYMEHTaM
dbenepanbHOTO YPOBHS:

¢ «3akoH 00 oOpazoBanuu B PO» o1 29.12.2012 r. Ne 273-D3;

o [Ipuka3 MwunuctepctBa obpazoBanus u Hayku PD ot 09.11.2018 r. Ne 196
«O0 yrtBepxnenun I[lopsiaka opraHu3auuM M OCYIIECTBIEHUS 00pa30BaTEIbHOMN
JESTETHPHOCTH TI0 IOTOIHUTEIHLHBIM 00IIe00pa30BaTEIHbHBIM MPOTPAMMAaM));

o CaHUTAapHO-3MMHIEMHUOIOTHIECKHUE TPEOOBAHUS K YCTPONCTBY, COACPKAHUIO U
OpraHu3anuyd pexuma paboThl 00pa30BaTEIBHBIX OpPTaHU3ANHMKA JJIOMOJHUTEIHLHOTO
obpazoBanus neteit (Canllun 2.4.4.3172-14 Tloctanosnenue ot 04.07.2014 r.);
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e [Ipuka3 MunucrtepcrBa obpazoBanuss u Hayku P® or 23.08.2017 r. Ne 816
«O0 ytBepxkaenun Ilopsnka mnpuMEHEHHs] OpraHu3alUsMU, OCYUIECTBISIOUUMU
0o0pa3oBaTeIbHYI0  JEATEIbHOCTb, 3JEKTPOHHOIO  OOy4Y€HHs, JAUCTAaHLMOHHBIX
0o0pa3oBaTeIbHBIX TEXHOJOTUN NP peaanu3alui 00pa3oBaTEIbHbIX MPOTPaMM);

e Metonnueckue pekoMeHganuu «O TpUMEpPHBIX TPEOOBAHMSX K MpOrpaMMmam
JOTOIHUTENbHOTO oOpa3zoBanus aetei» oT 11.12.2006 r. Ne 06-1844;

e MeTonuyeckue pEeKOMEHAAMH M0 MPOEKTUPOBAHUIO  JIOMOJIHHUTEIbHBIX

oOlIepa3BUBaOIIMX MporpamMm (muckMo MuHHUCTEpcTBa 00pa3oBaHUSl W HAYKHU
Poccuiickoit ®eneparuu Ne 09-3242 ot 18.11.2015r.).

Hosuszuna Ilporpammel

B npounecce oOyuenus mno IlporpamMmme opraHuzyeTcsi CamOCTOSITENIbHAS
No3HaBaTelIbHAsl  JICATENIBHOCTh  OOyYaloUIMXCsl,  pPa3BUBAIOTCS  HAaBBIKU
caMOOpraHHu3alluH, dbopmupyromme noTpeOHOCTh K JanbHeHIemMy
caM000pa30BaHUIO U UCIIOJIB30BAHUIO Pa3HOOOPA3HBIX HCTOYHUKOB HH(OpMAIUK.

Ilexarornveckasi nejiecooopa3HoCTh

[Iporpamma  mpu3BaHa  TOBBICUTH  KOMIIETEHTHOCTh  OOyd4arommuxcs B
(dbyHIIaMeHTaIbHBIX BOIIPOCAX 0011l Onoioruu yepes NpakTUYECKYI0 U TEOPETHIECKYIO
JeSITENbHOCTh, HAINPABICHHBIX HA OCO3HAHHE HaIpaBiICHUN OWOJIOTMU Kak eIuHON
BCEOOBEMITIONIEH HAYKH.

Heas [Iporpammbl — pa3BuUTHE Y O0YYAIOIINXCA CUCTEMHBIX MPEICTAaBICHUN O
KJIETKE KaK OCHOBHOM CTPYKTYpHOHW M (DYHKIIMOHAJIBLHOW €IWHHUIIE BCETO >KUBOTO B
npolecce  MHTETpaluud  [UTOJOTUYECKHX,  OMOXMMHUYECKUX,  TCHETHYECKHX,
TUCTOJIOTUYECKUX 3HAHUN U YMEHUH.

3anaum IIporpamMmmel

Ooyuarowue:

o pacIIMpuTh  TO3HABATENbHBIA HWHTEpPEC K H3y4aeMbIM  pasjeiam
[Iporpammui;

o MO3HAKOMUTH  OOyYarOmMXcs €  KIIOYEBBIMH  TMOHATUAMH U

3dKOHOMCPHOCTAMMH, COBPCMCHHBIMH AOOCTHIKCHHUAMHW HAYKH B obiacTu OHUTOJOI'H,
OCHOBHBIMH HAITPaBJIICHUAMMA HUTOJIOTHYCCKUX HCCHGHOBaHHﬁ;

o chopmupoBaTh y oOOydarommxcs OOMEOMOIOTHYECKUE TIOHATHS O
KJIETOYHOM CTPOEHHUU KUBBIX OPTaHU3MOB, B3aUMOCBSI3U CTPOCHUS U (HYHKIINH;
o Pa3BUTh HABBIKU PEIICHUS MTPAKTUICCKUX OMOJOTHISCKUX 3a71a4.
Pazeusarwowue:
o MOUCK OO0OOIIEHHBIX CIOCOOOB pelleHHus] 3ajJady, B TOM 4YHCIE



OCYIIIECTBIICHHE Pa3BEPHYTOr0 MHGOPMAIIMOHHOTO MTOUCKA;

° BBIXOJ 32 paMKd  y4eOHBIX  TPEAMETOB H  OCYIIECTBICHUE
IIeJICHANPABICHHOTO TTOMCKA BO3MOYKHOCTEH IS ITUPOKOTO MCIIOIB30BaHUS CPEICTB U
coco0O0B IeNCTBH.

Bocnumamenunuwie:

o CO3/1aTh YCJIOBHS JIJIsl MPO(ECCHOHAIBHON OpUEHTAIINN 00yJaIOINXCS;

o BOCIIUTBIBATh HAYYHOE MUPOBO33pEHUE 00YUAIOIINXCS,;

o crocoOCTBOBATH dbopMupoBaHUIO OTBETCTBEHHOTO OTHOIIEHUS

00y4aroUIXcsl K OKpYKaroleMy MUPY U CBOEMY 3/I0POBBIO.
OtauvurtesbHass ocodeHHOCTH [Iporpammbl

O6yuenue mno IIporpamme mnoMOXeT OOydYalIIUMCS TOBBICUTh CBOM
oOpa3oBaTeIbHbI YPOBEHb, KOTOPBIA MOXKET OBITh MPOJAEMOHCTPUPOBAH NPU MPUEME B
npeanpopeccuoHanbHble U MPOGUIbHBIE KIACCHI, a TAK)KE HA UCIBITAHUIX PA3IMYHOTO
ypOBHs (OJIMMITMAIaX, KOHKYpCaX, (heCTUBAIISAX, UTOTOBOW aTTECTAIlUN).

Kareropus o0y4awomuxcs

[Iporpamma pazpaborana mis oOydarommxcs 14-18 jer, Kemaronux MoJyYuTh
3HaHMSI TI0O OCHOBAM IIUTOJIOTMHM C 3JIEMEHTaMU OWOXUMHH, T€HETUKH, THUCTOJIOTHH.
Ha6op B rpynmel cBo6o1HbIH. KonmnuecTBo oOyuaromuxcs B rpyrme 10-15qem.

Cpoxu peanunzanuu Ilporpammel

[Tporpamma paccunrtana Ha 1 rog oOyueHus. OOIIee KOJIMYSCTBO YAaCOB B TOJ
cocrasiisger 108 gyacos.

®opmbl 4 pe:xxuM 3auaTuii no Ilporpamme

[Iporpamma peanmusyercs 3 paza B Heiemto mo 3 daca. IIpomoImKHUTENBHOCTH
y4eOHBIX 3aHSATHA YCTAaHOBJIEHA C YYETOM BO3PACTHBIX OCOOCHHOCTEH OO0ydarommxcs,
JIOTTYCTUMOM Harpy3ku B COOTBETCTBHM C CAHUTApPHBIMH HOPMaMH M TIPaBUIAMH,
ytBepknennbiMu Canllun 2.4.4.3172-14.

dopMa 3aHATUN: WHIUBUAYAIBHO-TPYIIIOBAS ¢ MPUMEHEHUEM JTUCTAHIIMOHHBIX
TEXHOJIOTHH.

Ilinanupyembie pe3yabTaThl 0cBOeHHus IIporpamMmmMbl
ITo utoram peanuzanuu [Iporpammel oOy4daromuecst OyayT 3Hanp:

® OCHOBHBIC dTAIlbl PA3BUTHS IIUTOJIOTUH, OCHOBHBIE TTOJI0KEHUS KIIETOUHOM
TEOPHHU, POJIb IIUTOJIOTHH B CHCTEME OMOJIOTHYECKHX HAaYK U €€ MPUKJIATHOE 3HAUCHHE;

® OCHOBHYIO TEPMHUHOJIOTHIO W METOJIbl MCCIIEIOBAaHUNA B 00JIACTH ITUTOJIOTHH,
YCTPONCTBO CBETOBOTO MUKPOCKOIIA;

® XUMHUYECKHUI COCTaB KJIETKH, OCOOCHHOCTU CTPOCHHUS, (DYHKIIMOHUPOBAHUS U
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ACJICHUS TPOKAPUOTUICCKHUX U DYKAPUOTHUICCKHUX KIICTOK;

® OCHOBHBIC IIOHATHA ILIUTOJIOTHH, MOJ'IeKyJ'DIpHOI\/'I 6I/IOJ'IOFI/II/I, I'CHCTUKH,
THCTOJIOTHH U 3M6pI/IOJIOFI/II/I;

® QITOPUTMBI PEIIEHUS MPAKTUYECKUX 3a]1ay.
ITo nroram peanuzanuu Ilporpammsel oOydaromuecs: OyayT ymento:

® CaMOCTOATENBHO padoTaTh C IUTEPATYPON U aHAIIM3UPOBATH IPOUYUTAHHOE;
® J1aBaTh KPaTKUE, YETKHE U JIOTUYHBIE OTBETHI HA MOCTABJIEHHBIE BOIIPOCHI;

¢ pCliaTh TUITOBBIC 3aJJaHUA 110 IUTOJIOTUU, BBIIIOJIHATH J'Ia60paTOpHBIC pa6OTBI
W IPaKTUYCCKUC 3aTaHUA;

® OT/JIM4aThb II0 OIIMCAHHIO, MOp(bOJ'IOFI/IIIeCKI/IM IMpU3HaKaM Ha PHCYHKaAX,
MI/IKpO(I)OTOI‘pa(i)I/ISIX Pa3JIMYHBbIC THUIIBI KIJICTOK, TKaHeﬁ, KJICTOYHBIC OPraHOHIbI,
KJICTOYHBIC BKITFOUCHUS, OTIPCACIIATEL CTAAUIO )KU3HCHHOI'O TUKJIA KIICTKU.

COJIEP’KAHUE ITPOTI'PAMMBI
YUYEBHBIN (TEMATUYECKHW) IIVIAH

Ne HazBaumue pasjaeiio KoiaunuyectBo DopMbI
n/n JacoB aTrecTamun/
«
= g KOHTPOJIsI
= = =
[
) [ &
o ) <
=) 5] (]
2 =3
=
1. BBoaHoe 3ausaTue 2 1 1 | Bxoxsamee
TECTUPOBAHHE
2. [{uTonorus kak HayKa 12 6 6 | Texymui
KOHTPOJIb.
Brimonnenue
MPAKTUYECKUX
3aJaHui
3. Crpoenue u xumudecknii coctap | 20 | 10 | 10 | Texymwuit
kieTkn. O0ecneueHre KIETOK KOHTPOJIb.
SHEPTUEU Brinmonxnenue
MPaAKTUYECKUX
3ajanui. Padora
HaJl MPOEKTOM
4, MeTtonasl 8 4 4 | Texymui
IIUTOJIOTUYECKOTO U KOHTPOJIb.
TECTOJIOTHUYECKOTO Brmmoanenue
aHaJIN3a. MPaAKTHYECKUX




Mukpockonus 3aJlaHuN

5. W3zroTtoiieHne u aHaIN3 8 4 4 | Texywui
MHUKPOIIPENapaToB KOHTPOJIb.
Brinonxenue
MPAKTUYECKUX
3a7aHAN
6. ['enetnueckas undopmanus B 16 8 8 | Texyuuit
KJIETKE. 3aKOHOMEPHOCTH KOHTPOJIb.
HACJIEICTBEHHOCTH BrinonHenue
MPAKTUYECKUX

3ananuii. Pabora
HaJ| POCKTOM

1. Kinerounslii ki, Murtos 12 6 6 | Texymmuii
KOHTPOJIb.
Brimosnnenue
MPAKTHICCKUX
3aJlaHuN

8. Meiio3 10 3) 5 | Texkyuuii
KOHTPOJIb.
Bremmonnenue
MPaKTUYECKUX
3aganuii. Pabora
HaJ TPOCKTOM

9. [Matonoruu neaeHus KIETOK U 8 4 4 | Texymuii
ux nocienctsus. OHTOreHes KOHTPOJIb.
Bremmonnenue
IPAKTHICCKUX

3ananuii. Pabora
HaJl MPOEKTOM

10. O600menue. 3amuTa NpoeKkTHol | 12 - 12 | UrtoroBoe
paboTHI TECTUPOBAHHUE.
3ammuTa IpoeKTa

UToro 108 | 48 | 60

COJEPKAHUE YUEBHOI'O (TEMATHYECKOTI'O) IIVTAHA
Pa3gea 1. BBogHoe 3ausaTue

Teopusa. Beenenue B nporpammy «buosorus kietkn». @OopMbl 1 METOABI
nesrenbHocTU. [1nan pa®oTel Ha yueOHbIM roa. MHCTpyKTax 1o TeXHUKE O€30MaCHOCTH.

Ilpaxkmuka. llepBryHas AuarHoctuka. TecTUpOBaHHUE.
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Pasnen 2. Lutosiorus kak Hayka

Teopusn. IlpegMer u 3amauu, UCTOPUSA Pa3BUTHSA, CBA3b C APYTMMHU HayKaMy,
MIPUKIIAJJHOE 3HAa4YeHHE LUTOJOruu. KietouHas teopus. YPOBHM OpraHu3aluu >KMBOMN
MaTEpUH.

Ilpakmuka. BpIIIOJIHEHUE 3a]aHUI HA ONPEACICHUE U COINOCTABICHUE YPOBHEU
OpraHM3aluy KUBOU MaTEPHH.

Pazgea 3. CTtpoeHune U XUuMHYECKHH COCTaB KiIeTKU. O0ecneyeHue KJIETOK
JHepruen

Teopua. Tunbl  KJIETOYHOW  OpraHu3alvd. XHUMUYECKHMHM  COCTaB |
yIbTPACTPYKTYpHAsE OpraHu3anusi KieTku. buomornueckue memOpanbl. Tpancmopt
BEII[ECTB 4Yepe3 IMTOIUIa3MaTUUYECKyl0 MeMOpaHy KIETOK (MTaCCUBHBIM U aKTUBHBIN
TPAHCIIOPT, FK30IIUTO3, IHAOLUUTO3). DyHKIMHU 11azMageMMbl. OCOOEHHOCTH CTPOEHUS
000JI04E€K TPOKAPUOTHYECKUX U DyKApUOTHYECKHX KieTok. Iluromnasma u ee
CTPYKTYpHBIE 3JIEMEHThI. BakyonsapHas cucrema. MUTOXOHAPUU U TUIACTUIBI, UCTOPUS
ux OTKpbITHs. SAnpo uHTepdasHoit kietku. Anmapar ['onpmxu. CtpoeHue u GyHKIIHMU
nuzocoM. DHpomazMmatudeckas cetb (DI1C). Pudocomsl. [lomupubdocomsbl. Kierounbrit
neHtp. OpraHou bl 1BUAKEHUs. KileToOUuHbIE BKIIOUEHMUS.

OOMeH BemiecTB HW JHeprud. IlmacTUdeckwii W dSHEPreTHYECKU OOMEH.
dotocuHTe3, ero Mexanu3M. CBeroBas u TeMHOBas (pa3bl poTocuHTe3a. POTOCHUHTE3 U
ypOKail CeNbCKOXO3SIMCTBEHHBIX KyJlbTyp. KocMuueckass posib 3€JI€HBIX pPACTEHUI.
XeMocuHTe3. I TMKoIMn3, ero MexaHu3M 1 3Ha4YeHHUe.

Ilpakmuka. Mopdonornyeckoe pa3HOOOpa3ne SYKAPUOTUUYECKUX KIETOK.
JlaGopatopHast pabora Ne 1 «OOnapyxkeHHe OEIKOB, YIIEBOAOB U JIUIUIOB B
ouonornyeckux oObekTax». Jlabopatopuas pabora Ne 2 «PaccmarpuBaHue MiIacTu
PACTUTENbHBIX KJIETOK Mo MUKpOockoniom». JlJabopaTophuas padota Ne 3 «MHuoroobpasue
pPacCTUTENBHBIX KIETOK Ha MpHMepe KIETOK JmuaepMuca Setcreasea purpureax.
JlabopatopHas pabora Ne 4 «OOmuii miaH CTPOSHHUS KUBOTHOW KJIETKA HA YPOBHE
CBETOBOM MUKPOCKONHWY». BBINOIHEHNE 3a/1aHUN HA CPAaBHEHHUE CTPOECHUS PA3JIMUYHBIX
KJIETOK. Pemienue 3anay.

Pa3znen 4. MeToabl HUTOJIOTHYECKOT0 M THCTOJOTHYECKOr0 AHAJIU3A.
Muxkpockonus

Teopusa. XapakTepuCTHKa METOJOB IUTOJIOTHYECKOTO M THCTOJOTMYECKOIO
aHaIN30B. MeTOoIMKa W3TrOTOBIIEHUS W HCCIENOBAaHUS MUKpolpenaparoB. ['pymmsl
KJIETOK. TKaHM JKMBBIX OpPraHu3mMoB. ['HcTtosorusa. XapakTEepUCTHKAa TKaHEH
PACTUTENBHOIO U )KMBOTHOI'O OpraHW3Ma. TKaHW OpraHn3Ma 4desioBeka. MUKPOCKOMHS.
Y CTpolCTBO CBETOBOTO MUKPOCKOIIA.



Ilpakmuka. BBIIOJHEHUE 3aJaHUN HA OIPEACICHUE YBEIMYEHUS MUKPOCKOIIA,
CpaBHEHUE METOAOB LIMTOJIOIMYECKOT0 M THCTOJIOTUYECKOTrO aHaimu3a. [IpakTukym 1o
LIUTOJOTMM U THUCTOJOruM. PemeHnne 3agad ¢ MCHOIb30BAaHHUEM aTjaca Mo LMTOJIOTHU,
TUCTOJIOTMHU U AMOPUOJIOTUH.

Pa3nen 5. U3roroB/ieHue U aHAJIM3 MUKPONIPeNapaToB

Teopusa. Mukpockonuyeckass TexHHUKa. [IpUHIMOBI M 3Tanbl M3rOTOBIEHUS
MUKponpenapatoB. M3mepeHne MHUKPOCKONUYECKUX OOBEKTOB. MUKpOOTOCHEMKA.
Huroxumus. Luroxumudeckue meronabl. Crienudruueckre MeTo bl OKpaIIMBaHU.

Ilpakmuka. WV3roTtoBieHHEe M aHalW3 IMPENapaToB, OKPAUIEHHBIX pPa3HbIMU
MUTOXUMUYECKUMH MeToJaMu. BpinmonHeHue 3agaHuil Ha HU3MEpEeHHEe OOBEKTOB Ha
Mukpodororpadusx. M3rotoneHue MHKponpenapatoB u pabora ¢ HUMH C
UCII0JIb30BAHMEM CBETOBOI'O MUKPOCKOIIA. Perienne 3aaad ¢ HCIoNIb30BaHUEM aTiIaca 1o
IIUTOJIOTUH, TUCTOJIOTUU U IMOPUOJIOTHH.

Pasnen 6. 'eneTnueckasi uHGopMauus B KieTke. 3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH.

Teopua. Snpo xieTku. YpoBHH opraHusauuv xpomocom. Kapuorun. Metoabl
XpOMOCOMHOTO  aHanm3a. [enernueckas uHpopmarusa. Perumkanus — JTHK.
Tpanckpunuus. ['enernyeckuii kon. buocunres 6enkoB. CoBpeMeHHbIE MPEACTABICHUS
o rene. MonoruOpuaHoe ckpemuBanue. JurnObpunnoe ckpenuBanue. CIEIUIEHHOE
HacnegoBaHue. CLEIJIEHHOE ¢ IMOJOM HaclienoBanue. HeamienbHOe B3anMMOJECTBUE
TEHOB.

Ilpakmuka. BpIOJIHEHWE 3aJJaHUd Ha  COCTABICHUE HAUOTPAMMBI U
KapuorpaMmmsl. PellieHue 3a7a4 Ha pa3iMyHbIe BUJIbl CKPEIIUBAHUS, KOJIOMUHUPOBAHUE,
AIUCTa3, KOMIJIEMEHTAPHOE B3aMMOJCUCTBUE, TTOJTUMEPHIO.

Pa3gea 7. Kiaerounbiii nukia. Muro3

Teopusa. 1lepuoapl KIETOYHOTO UKIAa. MUTOTHYECKOE JI€JIEHUE KIETKU. AMUTO3
U ero 3HaueHue. MHTO3 — LHUTOJOTHMYECKasi OCHOBa OECIHOJIOrO0 pPa3MHOKEHUS.
CTpyKTypHbIE U3MEHEHUS W (PU3HOIOTHYECKUE OCOOCHHOCTH OPTaHOUIOB KJIETKH BO
BpEMSI MUTOTUYECKOTO JIeJIeHHs. bruosiornueckoe 3HaueHue MUTO3a.

Ilpakmuka. BeinonHeHue 3aJJaHuid Ha onpesieNieHne a3 MUTO3a U MUTOTUYECKOM
AaKTUBHOCTH KJIETOK Ha MuUKpodoTorpadusx. Pemenne 3amay.

Pasznen 8. Meiio3

Teopua. Metiotuueckoe nenenue kietku. IlepBoe aenenue meiiosa, ero ¢gasbl U
XapaKTEPUCTHUKA. YMEHBIICHUE YHUCIAa XPOMOCOM KaK pe3yibTaT IEpPBOrO JCIICHUS.
Bropoe nenenue wmeinosa, ¢asbl, UX XapakTepUCTHUKa. ['amMeToreHe3 y delloBeEKa.
CnoporeHne3 v raMeTOreHe3 y pacTeHUH.



Meno3 — OUTONOTHYECKass OCHOBA IIOJIOBOTO pPa3MHOXKEHUs. buomorunueckoe
3HAYEHNE MEHO03a.

Ilpakmuka. BrimonHeHue 3ajaHuil Ha omnpeneneHue (a3 meioza Ha
MUKpOpOTOrpagusix, CpaBHUTEIbHBIA aHANW3 MUTO3a W Meilo3a. Pemienue 3amgau c
MCITIOJIb30BAaHUEM aTJIaca MO UUTOJOTUH, TUCTOJIOTUH U SMOPHUOIOTUH.

Pa3zgea 9. IlaTosiornu gejieHus KJIETOK U X nmocjaeacreusa. OHTorenes

Teopun. llatonorum wmuTo3a U Menosa. llosmmuionaus u  aHeyrIouaus.
NuauBuayanbHOE pa3BUTHE OpraHu3MoB. OIUIONOTBOPEHHE W PA3BUTHE 3apOAbIIIA Y
KUBOTHBIX. DTanbl SMOPUOHAIILHOTO Pa3BUTHUS >KMBOTHBIX. B3aumopeiicTBue uacrei
Pa3BUBAIOLIETOCS  3apOAbINIA. DBHOTEHETMYECKHM 3aKOH M €ro COBpPEMEHHasd
uHTeprperanus. I[loctomOpuoHanbHOE pa3BuTHE. BpenHoe BIMSHHE —alKOTroJs,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arps3HEHUSI OKPYKAlOLIEH Cpelbl Ha Pa3BUTHE
3apojbIlIell KUBOTHBIX M 4enoBeka. OOmas XapakTepucTUKa W OCOOEHHOCTH
Pa3MHOXKEHUS BUPYCOB, OaKkTepuit, BOJIOPOCIIEH, MOX000pa3HbIX,
NanopOTHUKOOOPa3HbIX, TPUOOB U JHIIaiiHUKOB. CMeHa (a3 B )KM3HEHHOM IIHKIIE.

Ilpakmuxka. CoctaBnenue cxembl HapymeHnuid meio3a (I u Il genenwuit). Pemenue
3aJlay ¢ UCMOJIb30BaHUEM aTiaca Mo LUTOJIOTUH, TUCTOJIOTHH U SMOPHOJIOTUH.

10. O6061meHue. 3anUTa NPOEKTHOMH PadoTHI

Ilpakmuka. VIToroBoe TECTUPOBAHUE 110 OCHOBHBIM pazaeinaM [IporpaMmsl.
[Ipe3enTanus u 3amura yaeOHbIX IPOSKTOB O0YUYAIOIIKUXCS, TOATOTOBIEHHBIX B XOJ1€
peanuzauuu [IporpamMmel.

®OPMbI KOHTPOJIA U OHEHOYHBIE MATEPUAJIbBI
JTanbl NeAAroru4ecKoro KOHTpOoJIs:

° BXO/ISIIIUI;

o IPOMEKYTOYHBIN, IPOBOAUTCS B X0/I¢ YIEOHOTO 3aHITHS U 3aKPETUIS IO
3HAHUS MO JJaHHOM TeMeE;

. WUTOTOBBIM, MPOBOAMTCA  IOCiEe  3aBepuieHuss Bced IIporpammebr
(ITpunoxenwne 1).

®opMbl IPOBeIeHNUS ATTECTALMU:

o BBINIOJIHEHUE TMPAKTUYECKUX 3aJaHUi (MpakTUKyM, JlabopaTopHas
pabora);

o TECTUPOBAHHUE;

o 3auétHas pabora;

o BBITTOJITHCHHE U 3alUTa MPOeKTHBIX paboT (IIpuioxenue 2).
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dopma noaBeJeHUs UTOroB peajusanun IIporpamMmel

Pelitunr  oOywarolmuxcsi,  OTPAKAIOIIMI  PE3yNbTATUBHOCTb  OCBOCHHS
[Iporpammpl, Ha OCHOBAaHMM OQJIJIOB 3a BBINOJIHEHUE 3aJaHUN MO KaXIOM TeMme
(ITpunoxxenrie 3) 1 UTOTOBOI'O TECTHPOBAHUS M 3AIMHUTHI MPOCKTHBIX PaOOT.

OPTAHUBAIIMOHHO-IEJAT'OI'MYECKUE YCJIOBUA
PEAJIM3ALIUU TPOI'PAMMBI

DopMbl YueOHOI 1eATeIbHOCTH:

o JICKIINH, PAKTUYECKHUE 3aJIJaHUsI TI0O MPUMEHEHHUIO MOJYYeHHBIX 3HAHUH;

o JTMCTAHIIMOHHOE 00yYeHHE Ha OCHOBE KOMIIBIOTEPHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTUH (3aJ1aHusl, TECTHI U T.]1.);

o WHJIMBU]1yaJbHbIE KOHCYIBTAIUU O0yYarOIIUXCS;

o npakTH4YecKkue paboThl HCCIAEAOBATENLCKOTO XapakTepa, TpeOyromue

paboThl ¢ uHpOpMAITUEH.

OO6yuaroruecs OCBauBaroT CIIEIYIOLIHNE THNBI HeATEJIbHOCTH:
UCCIIEOBATENbCKUM, TBOPYECKHUM, TMPAKTUYECKHM, a TaKXKe€ I03HABATEIIbHBIN,
UH(OPMAIIMOHHO-KOMMYHUKATUBHBIN U Pe(IICKCUBHBIN.

B xone o6yuenus no IIporpamme nmpumeHst0TCs clieaytoniue (popMbl 00ydeHus :
UHANBUAYaTbHO-IUCTAHIIMOHHAs (KOTJa MaTepuas JOCTYNEH IS CaMOCTOATEIbHOTO
oOyuenust), ppoHTasIbHAS (BBITIOJIHEHHE OOIIMX 3a]]a4 BCEMU 00YYarOIIMMUCH).

B IMponecce pcain3annuu HpOFpaMMBI IIPUMCHAIOTCA CICAYIONNUE METOAbI:

° I10 UICTOYHUKY 3HAHUM: CJIIOBCCHBIC, HAI'JIIAHBIC, IIPAKTHYCCKHC,

o IO CTENIEHW B3aWMOJICHCTBHS Telarora 1 o0yJaronxcs: pacckas, oecena,
caMocCTosITeIbHas paboTa;

° 0 TMJIAKTHYECKUM 3a/1adyaM: TOJArO0TOBKA K BOCTIPUSTHIO, OOBSICHCHHE,
3aKpEIICHUE MaTepuania;

o 0  XapakTepy I[IO3HABaTE€IbHOW  JEATEIBHOCTU:  OOBSACHUTENIBHO-
WJUTIOCTPATUBHBIN, PEIIPOLYKTUBHBIN, YACTUYHO-TIOMCKOBBIN, UCCIIEIOBATEIBCKUM.

MarepuajibHO-TeXHUYeCKHe yca0Bus peaanzanun IIporpamMmmbl

TpeOoBaHMs K OCHAIIEHUIO Y4eOHOTO IMpoIecca:

o nabopaTtopHoe 000PYAOBaHUE;
o MHUKPOCKOIIBI;
o HAO0OpBI MHUKPOIIPENApaToB, a TaKkKe HAOOPHI JJIsi CaMOCTOATEIHLHOTO

W3TOTOBJIEHUS MUKPOINPENApaToB;
o KOMITBIOTEP ¢ BO3MOKHOCTBIO BBIX0/1a B UHTEPHET;

o MYJIbTUMEIUAHBIA TPOEKTOP (MHTEPAKTUBHAS JI0CKA)
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o crenuanbHasi, HayyHas 1 METOJMYecKas JUTeparypa no oouei Ouoaoruu;
o (bUIBEMBI, TPE3EHTALINH, CXEMbI, MUKpOoTOTrpaduu.

[Ipu peanuzanuu nporpaMmbl PEKOMEHAYETCS UCIOJIb30BaTh 000pYyAOBaHUE IS
peanuzanuu KypyaTOBCKOro mpoekTta, a Takke 00OpyAOBaHHE U Y4eOHblE KaOWMHETHI,
MPEAYCMOTPEHHBIC NJI peaju3alluu MpoeKTa MpeanpodecCuOHaTIbHOI0 00pa3oBaHUS
«MeIuIMHCKUN KJIaCC B MOCKOBCKOM IIIKOJIE» U «AKaJIEMHUUECKHUN KJIacC B MOCKOBCKOH

LIKOJIEY.
CIIMCOK JIMTEPATYPHBI
Cnmcok TuTepaTyphbl, HCNOJAb3yeMblii pu Hanucanun [IporpaMmmebl
1. Anvbeprc b. u ap. MonekynsipHas 6uonorus kietku. — M.: — MxeBck:

HUL[ «Perymsapas u XxaoTudeckas JAUHaAMHUKa», HMHCTUTYT KOMIBIOTEPHBIX
uccnegosanuii, 2012. — 2000 c.

2. ATIac MHKPOCKOMUYECKOTO U  YJIBTPAMUKPOCKOMUYECKOTO CTPOCHUS
KJIeToK, TKkaHel u opranoB. /B.I'. Enucees, FO.U. AdanacweB, E.®. Kotosckuii, A.H.
AukoBckuii. M31.5-¢, nep. u gon. — M.: Menununa, 2004.

3. banun B.B. [utonorus. @DyHKIMOHaNbHAs YJIbTPACTPYKTypa KIIETKH.
ATtnac [Dnekrponnsiii pecype] / banun B.B. — M.: TDOTAP-Menua, 2016. - 264 c.

4, buonorus kinetku: yuedbnoe nmocodbue / A. ®. Huxkutun, E. 5. Anoesa, FO.
®. 3axapkuB [u ap.]; mox pea. A. @. Hukutuna. - 2-¢ usn. — Cankr-IletepOypr:
CuerJIut, 2015. - 166 c.

d. bopxynoBa E.H. lutonmorus u oGmias ructojiorus. MeToauka U3ydeHUs
THCTOJIOTHYECKUX TMpernapaToB / YdeOHO-METOAMYECKOe IMOCOOHMe Ui CTYICHTOB
BBICIINX Y4eOHBIX 3aBeieHni. — M.: Dautyc. — 2016. — 144 c.

6. BacunseB 10.I'. Ilurtomorus ¢ ocHoBamu maronoruu kiaetku / FO.T.
Bacunbes, B.M. Uyukos, T.A. Tpomuna. — M.: 3oomenmut, 2013. — 231 c.

1. Mamkuna O.C., beroyco M.B., Ilono B.H. Iurtosorusa: ydeOHO-
METOIUYECKOE IMOCcOOue Il By30B. — BOpOHEKCKUIT TOCYIapCTBEHHBIM YHUBEPCUTET. —
Boponex: U3narensckuii nom BI'Y, 2013. — 97 c.

8. [Tpaktukym o reneruke denoeka / B. H. KamaeB u ap.; mox obmr. pen.
B.H. KamaeBa; BopoHexckHil TOCyAapCTBEHHBIM yHUBEpPCUTET. — BopoHex:
Uz narensckuii 1om BI'Y, 2019. — 206 c.

Q. Uy6 B. B. «boranuka. Yacts 1. CTpoeHHe pacTHTENBHOTO OpraHU3May.
— M.: MAKC Ilpecc, 2005. — 116 c.

10. FOmxkannesa C.M. beikoB B.JI. I'uctomorus, muTooruss ¥ SMOPHOIOTHSI.
Kpatkwii atnac: YueOnoe nocobue. — Cnb: UzmarensctBo «I1-2», 2006. — 9
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HNuTepHer-pecypcebl

1. [utonorus u Ouonorus KIeTKH: [DneKTpoHHbIM pecypc| / Eaunoe okHO
nocTyna K o0pa3oBaTeIbHbIM pecypcam. URL:
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.2.22&p _nr=20 ([ata
obparenus: 29.06.2020).

2. Kartanor HarnsigHbIX BUAEOPECYPCOB MO ULUTOJOTMU: [DIEKTPOHHBIN
pecypc] Il [{uTonorus. [TpocBeTUTENBCKHIA UHTCPHET-TIPOCKT URL:
https://cytology.pro/video/ (/lata oopaimenus: 29.06.2020).

3. Hurtonorus: [Dnexktponnsiii pecypc] // buonorus mns crynenroB. URL:
https://vseobiology.ru/tsitologiya (/lata ooparmenus: 29.06.2020).

4. [utonorusi:  [Dnextponnsnii  pecypc] /[ Buomonekynma.  URL:
https://biomolecula.ru/themes/citologija ([lata oopamienus: 29.06.2020).

5. [{uTonorus - Hayka o kierke: [Daextponusiid pecypc] // SIKmacc. URL:

https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/tcitologiia-
nauka-o-kletke-17330 (/lara obopamenus: 29.06.2020).

6. MonekynsipHasi reHeTHKa: [ DneKkTpoHHbIN pecypc] // bonbimas Poccuiickas
saummknoneaus URL:  https://bigenc.ru/biology/text/2223984  (Jlata oOGpamieHus:
19.06.2020).

1. MonekynspHas renetuka: [ nekTponnsiii pecypce] // Hayka ceromns. URL:
https://www.sciencenow.ru/nauka-i-zdorove/molekulyarnaya-genetika/ ([Jata
obpamenus: 19.06.2020).
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IIpuioxenue 1

KOHTpOJII:HO-I/I3MepI/ITeJILHLIe MaTepHualjbl

Hrorosas arrectanus (TecCT)

1. Kakum OyzmeTr yBelWuYeHHE MHUKPOCKOINA, €CJIM YyBEIWYEeHUE JUH3bI OKyisipa x10,
a 1uH3bl 00bekTHBa X407
a) x40 ©6) x400 B) x50 1) %30

2. Kaxoil opranousi KJI€TKH BbIpaOaThIBa€T SHEPIHIO?
a) pubocoma ©0) MUTOXOHApPHS B) AApO T) anmapaT [ oabIxKu

3. Kakoii opranous obecrieunBaet cOOpKy Oeika B KJIeTKax?
a) sapo  0) pubocoma B) KJIETOUHBINA IIEHTP T) JIM30COMa

4. Kakoii opranou1 00ecreurnBaeT CHHTE3 OPraHNYeCKUX BEIIECTB U3 HEOPTaHUIECKHIX
B PACTUTEIbHOM KIIeTKE?
a) OIIP 6) MuTroxoHapHsl B) XJIOPOILIACT T) prubocoma

5. Kakoii opranon o6ecrieunBaeT HAaKOIIJICHUE MPOAYKTOB KU3HEACATEILHOCTH B
pacTUTENbHOM KieTKe?
a) Bakyosib 0) pubocoMa B) AP0 T') MHTOXOHAPHS

6. KTo pa3paboTan KJIeTOYHYI0 TEOpUI0?
a) P.I'yk 0) A. Ban Jleeuryk B) T. IlIBanu u M. Illneiinen 1) P. Bupxos

7. KpoMe KIE€TOYHOTO sifjpa XpaHUTh W MEpelaBaTh HACICACTBEHHYIO HH(POPMAIIUIO
MOT'YT:
a) armmapat ['oiabmKku 1 Bakyolid  0) TU30COMBI U SHIOTIIA3MAaTHUECKUI PETUKYITYM
B) puOOCOMBI M IICHTPUOJIM T) MUTOXOHJPUHU U XJIOPOILIACTHI

8. Hanmune kakoro opraHonia OTIMYAET KICTKHA PACTCHUI OT KJIETOK KUBOTHBIX ?
a) IEeHTpaJIbHasi BaKyoJb 0) siApo  B) anmmapar ['oibKu  T) 9HAOIIIA3MaTUYECKUAN

PETUKYIIYM
9. KiteTka KOXKHIIBI JIyKa U KJIETKA KOKU YEJIOBEKa COJIePIKaT:

a) MHUTOXOHJPUH  ©O) BaKyoOJu C KJIETOYHBIM COKOM  B) KJIETOYHBIE CTCHKH W3
LEJITI0JIO3  T) TUIACTHUIBI

10. B xakoM opraHouje pacTUTEIHLHONW KICTKH HAKATUTMBAIOTCS MTUTATEIIHHBIC
BelecTna’?
a) xpomoruiacT 0) pubocoMa B) JCHKOILIACT T) JU30COMaA

11. Yucno XxpoMOCOM B JIEHKOILIMTaX — KJIETKaX KPOBU YEJIOBEKa paBHO... B oTBeT
3aIUIINATE TOJIBKO COOTBETCTBYIOLIEE YUCIO XPOMOCOM.

12. CkOIBbKO HYKJICOTHIOB B T€HE KOJIUPYIOT IMOCIEA0BATEILHOCTS 60 aMUHOKHUCIIOT B
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MOJICKYIJIC Oenka. B oTBeT 3anmmimTe TOJILKO COOTBCTCTBYIOIICC YUCIIO.

13. B monexyne JIHK konuuecTBO HYKIEOTHUIIOB C HUTO3MHOM cocTaBisieT 30% or
obmiero yncna. Kakoil mpoLeHT HyKJIEOTUAOB € aJIEHUHOM B 3TOM Mosekyie? B oTBeT
3alMIINTE TOJBKO COOTBETCTBYIOILIEE YUCIIO.

14. Kakoii Tpumier B Monekyie uHdopmanmonHoit PHK cootrBeTcTByeT Kom0BOMY
tpuriety AAT B monexyne JJHK?

15. Ckonwko monekyn JIHK Oyner comeprkath mapa roMOJIOTHYHBIX XpPOMOCOM B KOHIIE
uHTep(da3pi? B 0TBETE 3aNUIIIMTE TOIBKO YHCIIO.

16. B knetke nucra BUIIHU 32 XpOMOCOMBI. CKOJBKO XpOMOCOM COJEPKHUT
MaKpoCIopa 3TOro pacTeHus? B oTBeTe 3aUIINTE TOIBKO COOTBETCTBYIOLIEE YUCIIO.

17. Beibepute 0COOEHHOCTH MUTOTUYECKOTO JCICHUS KICTKU:
a) K MMOJIFOCaM PacXoAsTCs ABYXPOMATHIHBIE XPOMOCOMBI
0) K TIOJIFOCaM PaCXOJIATCSI CECTPUHCKHUE XPOMATHU/IbI
B) B JOUEPHUX KIIETKAX OKA3bIBAIOTCS yJIBOCHHBIC
XPOMOCOMBI
T') B pe3yJibTaTe 00pa3yrTCs JBE TUILIOUIHBIE KIETKH
1) IPOLIeCC MPOXOIUT B OJTHO JCIICHUE
€) B pe3ysibTaTe 00pa3yroTCs rarjIoOuIHbIC KICTKU

18. Kakue npoiiecchl MPOUCXOIAT B KIETKE B epuo untepgaspi?
a) cuHTEe3 OCJIKOB B IIUTOILIIA3ME
0) ciupanuzaius XpoMoCcoM
B) cunte3 u PHK B siape
r) peayrnkanus Mmoaekyn JJHK
1) pAaCTBOPEHHUE AIEPHOM 0OOTOUKH
€) pacxoXJAeHUE [IEHTPUOJICH KIIETOYHOTO IIEHTPA K MOJII0CaM KIETKU

19. Bce npuBenéHHBIC HIDKE MPU3HAKK, KPOME JBYX, MOKHO HCIIOIB30BATh IS
OMHCAaHMs TIPOILIECCOB TMEpPBOTrO JeNieHus Meio3a. Ompenenure [Ba TNpU3HAKA,
«BBITIAJIAIOIIME» U3 OOIIEro CIHCKA, U 3alUIINTE B OTBET UPHI, TOJ KOTOPHIMU OHH
YKa3aHbl.

a) oOpazoBaHUE JIBYX T'AILTOMTHBIX SACP

0) pacx0oXKI€HHE OJHOXPOMATHIHBIX XPOMOCOM K MTPOTHUBOIIOIOKHBIM TOJTIOCAM

KIIETKA

B) 00pa3oBaHUE YETHIPEX KIETOK C HAOOPOM NC

r') 0OMEH y4acTKaMH TOMOJIOTHYHBIX XPOMOCOM

1) CIIUPATTA3ALHS XPOMOCOM
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20. YcTaHOBHUTE COOTBETCTBUE MEXKAY OCOOCHHOCTSIMH HYKJIEMHOBOM KUCIOTHI U €€
BHJIOM.

Oco6ennoctu HykiaenHoBoi kuciotsl (HK) Bug HK
A) XpaHUT U niepenaéT HACJICACTBEHHYIO0 HH(POPMAIIHIO 1) JHK
b) Bxitouaer nykineotusr ATIL] 2) u-PHK
B) TpuruieT MOieKybl Ha3bIBACTCS KOAOHOM 3) T-PHK

I') Monekyna cOCTOUT U3 JBYX IieTei
J1) nepenaér unpopmaluio Ha pudOCOMBI
E) Tpumuier MosIeKyIIbl Ha3bIBAETCSI AaHTUKOJOHOM
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IIpuioxkenue 2

IIpumepHbIe TeMbI 11 Y4€0HO-HCCIeI0BATEIbCKUX IPOEKTOB
Hcropus coznanus cBETOBOIO MUKPOCKOIIA.
CTaHOBIIEHUE IIUTOJIOTUHU KAK HAYKH.
B03MOXXHOCTH 3JIEKTPOHHOW MUKPOCKOIIHH.
Hcropus yueHus o KIeTKe.
CoBpeMeHHBIE MOJIOKEHUS KIIETOUHON TEOPHUH.
Bxuag T. [lIBanna, M. llInernnena, P. BupxoBa B pa3zBUTHE KIETOYHOU TEOPHUH.

Crpoenue u QyHKIMH siipa.

© N o a b~ w b PE

9y- " TCTCPOXPOMATHH. 3HaueHHne JJI1 AMarHOCTUKHU (l)yHKIII/IOHaJIBHOFO
COCTOAHMUA KICTOK.

9. Crpoenue u pyHKIIUU OMOJIOTHYECKUX MEMOPAH.

10.Opranemisl cuHTE3a. DHIOIUIA3MAaTHYECKast CeTh U pudbocoMbl. CTpoeHHE U
byHKIIH.

11. Annapar IN'onpaxu. CtpoeHue. @yHKIIUH.

12. Annapat sHeproobecneuenus kieTku. Mutoxouapuu. Ctpoenne. OyHKIUH.
13.Opranemibl 1BUKEHUS.

14. ®UOPUILISIPHO-COKPATUTEIIBHBIC CTPYKTYPhI KIETKH.

15.Ilepokcucomsl. CTpoeHHE, MPOUCXOXKICHHE, PYHKIIHH.

16.JIuzocombl. Ctpoenue. yHKumM.

17.CoBpeMeHHbIE PEICTABICHUS O KU3HEHHOM ITUKIIE KJIETKHU.

18.Perynsinus K1€TOYHOTO IUKJIA.

19. Anonros.

20. MexkieTounble KOHTaKThl. Tunel. Ctpoenue. OyHKINH.

21.Mwuto3. CoBpeMeHHble npeacTabienus. Hapyienus Murosa.

22 Tlonurmonaus. [ToHsaTHE, MEXaHU3MBI Pa3BUTHS, OMOJIOTHYCCKOS 3HAUCHUE.
23.CucreMa KpoBU B HOPME U IIPU Pa3TUYHBIX 3a00J€BAHUSX.

24. CTBOJIOBBIE KPOBETBOPHBIE KIIETKHU.

25. Maxkpodaru. [IpoucxoxaeHue, CTpoeHUE, PyHKIIUH.
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26. Helitpoduiibl. Ctpoenue. @yHkuuu. Posib B opraHu3Me Mpu naTojaoruu.
27. TpomOormuThl. [Ipoucxoxnenue. Crpoenune. @ynkuuu. Poiabs B opranuzme.

28.Pa3BuTHeE U reTeporeHHOCTh TYYHBIX KieToK. MopdodyHkroHanbHas
XapaKTEPUCTHKA.

29. «Knaccuueckue» Mmakpodaru u A€HAPUTHBIE KIETKU. PazBuTue.
Mopdonorus. @yHKIuM.

30. Pa3Butue, reTeporeHHOCTh, MOPPOPYHKIIMOHATIbHAS XapaKTEPUCTHKA
¢$ubpobIacToB.

31. CtpykTypa, OnocunTe3 U GuOpUIIOTeHEe3 KOJIareHa.
32.Ctpyktypa, OMOCUHTE3 U PUOPUILTIOTEHE3 dJIACTHHA.
33.MopdodyHKIIMOHAIBHAS XapaKTePUCTUKA HEUPOHA.
34.Ty4dHble KIIETKH U UX POJIIb B OPraHU3ME.
35.0OubpobaacThl U UX POJIH B OPraHU3MeE.

36.Maxkpodaru nerkux u ux QyHKIHH.

37.I'uctosiorust u SMOPHOJIOTHSI.

38.becmonoe 1 moyI0Boe pa3sMHOKEHHE.

39. OHTOreHe3 - UHIUBUIYAIbHOE PA3MHOKEHUE OPTAHU3MOB.

40. OcoOeHHOCTH Pa3MHOKEHUsI BUPYCOB, OAKTEpHUiA, BOJOPOCIIEH, MOX000Opa3HBIX,
NaroOPOTHUKOOOPA3HBIX, TOJIOCEMSIHHBIX, TOKPBHITOCEMEHHBIX, TPHOOB,
JINIIAMHUKOB.

41. XMMUYECKHUE OCHOBBI KU3HU.

42.Knerounast OMOI0THS.

43.buosTuka ¢ 3eMeHTaMu 0M00€30IIaCHOCTH U OMOOXPAHBI.
44 .buomeTtpusi.

45.1'eHHass HH)KEHEPUSL.

46.'eHeTrKa KJIETOYHOTO IIMKJIa U TEHETHUKA PA3BUTHSL.
47.1'eHOM DyKapuoT.

48. UIMMyHOTE€HETHKA

49. MeToabl CeNeKIIUU OPraHU3MOB.
50.buoTexHONI0THS PaCTEHUM.

51.IluToreHeTuka.
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52.1'eHeTHKa YeI0BEKa.
53. buonndopmaTtuka U PyHKIIMOHAIbHAS T€HOMUKA.

54 MenuimHCcKas [UTOJIOT U,
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IIpuioxkenue 3

Pa6oumnii aucr
«DYHKIHOHUPOBAHUE OMOJOTHYECKHUX CUCTEM HA BCEX YPOBHSAX OPraHU3aAlUU
sKM3HU. PacTeHus pa3HbIX cpel 00MTAHMSD)

Ilpouumaitme mexcm Ne 1

BunuMele 1y4du COJIHEYHOTO CHEKTpa — MCTOYHUK HHEPruu Mpu (HOTOCHUHTESE,
OCHOBHOM (akTop pocTa, IBeTeHUs M IulofoHOUIeHUs. [lo OTHOUIEHWI0 K CBETY
pacTeHus JeNsATCS Ha TPU TPYIIIbI: CBETOIIOOMBBIC, TEHEBBIHOCIUBBIE, TEHEIIOOUBBIE.
CBeTo00MBbIE PACTEHHS MTOCEIISIIOTCS Ha XOPOIIO OCBEIIEHHBIX MECTaX, OBICTPO PacTyT
B paHHEM BO3pacTe, OOWIBHO IUIOJOHOCAT, MMEIOT JIETKHME CEMEHa, JalieKo
paspacTtarouigecss OT MATEePUHCKOIO pacTeHus. OTH OCOOCHHOCTH IO3BOJISIOT
CBETOJIIOOMBBIM PACTEHUSAM MEPBBIMU 3aCENSATh OTKPHIThIE MPOCTPAHCTBA, UX €Il
Ha3bIBAIOT pacTEHUsIMU-TIMOHEpaMu (Oepe3a, OcuHa, BACHIIBKH U Ap.) TeHEeBBIHOCIUBbIE
pacTeHus (enb, MUXTa, THC) OoJiee YYBCTBUTENIbHBI K 3aMOPO3KaM, MEJIJICHHO PacTyT B
paHHEM BO3pacTe, UMEIOT OoJiee TSKeJIbIle CeMeHa.

B otrnuuume ot TCHCBBIHOCJIUBBIX, TEHEJIIOOUBBIC PaCTCHUA XOpomo pPacCTyT B
3aTCHCHHBIX MECTax (KyH@Ha, JJaHABIII, KI/ICJII/IHa).

3ananue 1
0Oob6eoume npasuibHvle OMmeemol.
1. CerontoOuBBIE pacTEHUS — ITO. ...
1) ...pacTeHusi, NCIOJIB3YIONIKE BUIUMBIC JIy4H B Mpolecce (HOTOCHHTE3A.
2) ...pacTeHus1, pacTyIllMe Ha XOPOIIIO OCBEIICHHBIX MECTaX.
3) ...pacTeHus, He BBIHOCSIIUE 3aTCHCHHUSI.
4) ...pacTeHHUs-ITHOHEPHI.

2. 3aroJIoBOK MpeIyI0KeHHOTO ab3ara:
1) XapakTepucTuka TIPUCIIOCOOJICHUH pacTeHWH K Ppa3HOM CTCICHH
OCBEIICHHOCTH.
2) OTHOIIICHHE PACTCHUN K CBETY.
3) AbuoTtmueckuii (haKToOp — CBET.
4) OcoOCHHOCTH CBETOJIFOOMBEBIX PAaCTCHUH.
3. HomomuutenbHOM nH(pOpMaIueit ab3ara SBIsSEeTCA:
1) B ornuume OT TEHEBBIHOCIHMBBIX, TCHEIFOOUBBIC PACTEHUS XOPOIIIO
pacTyT B 3aTCHEHHBIX MECTaX.
2) CBeTosIfoOMBBIC PACTCHHS €IIe Ha3bIBAIOT PACTCHUSIMH — ITHOHEPAMH.
3) Hcrounukom sHepruu npu GOTOCUHTE3E SIBISIOTCS BUIAUMBIC JTyIU
COJTHEYHOTO CTIEKTpA.
4) CBeToI00MBBIC PACTCHUS ITOCEIISIOTCS Ha XOPOIIIO OCBEIIEHHBIX MECTaX.
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Ilpoyumaiime mexkcm No2
[To oTHOIIEHUIO pacTEHUN K TEIUIYy UX MOXKHO Pa3JeIuTh HA TEIUIONIOOUBBLIE U

XOJOJIOCTOMKHUE pacTeHHs. XO0JIOAOCTOMKHUE pacTeHUs UMEIOT Psii MPUCIIOCOOIEHUN K

BBDKMBAHUIO NPU HU3KUX TEMIIEPATypaX, HAIIPUMEDP, TOJICTBIE U KECTKHUE JIUCTHS,
YTOJIIEHHYIO KYTHKYJIYy, IOKPBITYI0O BOCKOBBIM HAJE€TOM, BOJIOCKM Ha JIUCTHIX,
CIIOCOOHOCTB JIUCTHEB BMECTO JIUCTHEB, KAPJIUKOBOCTb, POCT CTE0JIS B TOPU30HTAIBHOM

MOJIOKCHUH. XOpOIIO TIEPEHOCAT HU3KHWE TEMIIepaTypbl TaKWe pacTeHHUs, Kak
KapJauKoBasi 6epe3a, OpyCHUYHUK, FOJIyOuKa, OaryJIbHUK OOJIOTHBIHN

U JApyTHE.

3aganue 2
Breinummure Ha3BaHUS pacTeHHM, MPHUCIOCOOJICHHBIX K HU3KHMM TeMIIepaTypaM.

3aganue 3
Kaxkoe npucrnoco0aeHrue UMEET 3TO PACTCHUE JIJIS )KU3HH B YCIIOBHSIX HU3KUX

TeMneparyp?

3ananue 4

Haiigure B TeKCTE OTBET HA BONPOC.
[Touemy TemmepaTypa SBISCTCS ONMPEACIISIONIUM dKOJIOTHYSCKUM (DaKkTopoM,

BO3JICHCTBYIOIIUM Ha KU3Hb PACTEHUS?

3aganue 5

O3armnasbre TEKCT Ne 2.
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