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IHOACHUTEJIBHASA 3AIINCKA

JononHuTenbHas — oOuieoOpa3zoBarenbHas — OO0IIepa3BUBAIONIAsl  IPOrpaMMa
«buonorus knetkn» (nanee — Ilporpamma) ecTeCTBEHHO - HAyYHOW HAMpPaBICHHOCTH
0a30BOr0 YypOBHSI IMpeAHa3HayeHa Mg OOYYalolMXCs, MPOSBIAIONIMX HHTEPEC K
OMOJIOTUU U MTPOEKTHO-UCCIIE0BATENbCKOM NesTenbHoCcTH. [IporpaMmma HarpaBieHa Ha
pacIMpeHre 3HAHWK O0yJaromuxcsi B 00JACTH IUTOJIOTHH C AJIEMEHTaMHU TCHETHKH,
OMOXUMUH, SMOPUOJIOTHUH, TUCTOJIOTHH, a TAK)KE MOATOTOBKY K BBIMOJHEHUIO 3aJlaHUM,
BCTPEYAIONINXCSI B HCIBITAHUSAX PA3IAYHOTO YPOBHS (mpeanpodeccrnoHambHbIX
AK3aMEHax, KOHKypcax, onumnuanax, [ A).

Copepxanne Ilporpammel criocodcTByeT (HOPMUPOBAHUIO OCHOB €CTECTBEHHO -
HAyYHOW TPaMOTHOCTH, PACHIUPEHUIO M CHUCTEMAaTH3allui 3HAHUN OO0YyYaroluXxcs IO
OCHOBHBIM paszjziefiaM Ouosoruueckoil Hayku. [Iporpamma MoxeT OBITh peaiM30BaHa C
NPUMEHEHUEM  JUCTAHLIMOHHBIX  OOpa30BaTEIbHBIX  TEXHOJOTHUW,  TEXHOJIOTHI
CMENIaHHOTO O0YYEHHS.

AkTyanbHocTh [IporpamMmel

[{utonorust oTHOCHTCS K (PYyHIAMEHTAIBLHBIM pa3jeiaM OHOJIOTHH, €€ N3yUeHHUE
HE0OXOAUMO JIJIs1 OCBOCHHS IPAKTUYECKU BCEX OMOJIOTMUECKUX TUCHUTLTUH. CTpOEHUIO
1 QYHKIMOHUPOBAHUIO KJIETOK MOCBSIIEHBI OTAEIBHBIE YPOKHU 00IIe00pa30BaTeIbHBIX
KypcoB OOTaHWUKH, 300JIOTHH, aHATOMHUHU, oOmier Owuojoruu. OIHAKO B IIKOJILHOMN
mporpaMme  HEJIOCTAaTOYHO OCBEIICHBI BOMPOCHI  MPAKTUYECKOTO0 MPUMEHEHUS
KOMITJIeKca 3HaHUN o KieTke. OCHOBaHHBIC Ha MPAKTHUYECKHX MPUMEpax MaTepUaIbl
[Iporpammbl OyayT COCOOCTBOBATH YJIYUIICHUIO CUCTEMHBIX 3HAHUU O KIIETKE Kak
AJIEMEHTAPHON CTPYKTYPHOU M (DYHKITMOHAILHON €AMHUIIE )KMBOTO, IOHUMAHHUIO CYTH
MIPOIIECCOB, TPOUCXOIAIINX B )KHBBIX OpraHU3MaxX B HHTETPAIUHA ¢ OCHOBAMH I'€HETHKH,
OMOXUMUU, TUCTOJIOTUU U SMOPHOJIOTHH.

[IporpamMmmMa COOTBETCTBYET 3aKOHOJATEIHHBIM U HOPMATHBHBIM JOKYMEHTaM
dbenepaabHOTO YPOBHS:

e «3akoH 00 oopazoBanuu B PO» ot 29.12.2012 r. Ne 273-D3;

e [Ipuka3z MunucrepctBa obpazoBanusi u Hayku P® ot 09.11.2018 r. Ne 196
«O6 ytBepxkaenun llopsiaka opraHuzanuM W OCYLIECTBIICHUS 00pa30BaTEeNbHON
JESITEIIbHOCTH IO TOTIOJHUTENBHBIM 00111€00pa30BaTeNIbHBIM IPOTrPaMMam;



e [Ipukaz MunuctepctBa obpazoBanusi u Hayku P® ot 23.08.2017 r. Ne 816
«O06 yrBepxkaeHun llopsiika TpPUMEHEHHS OpraHU3allUsIMHU, OCYIIECTBIISIIOIIUMHU
o0pa3oBaTeIbHYI0  JICSATEIBLHOCTh, OJEKTPOHHOTO  OOYyYEHHUS, JAUCTAHIIMOHHBIX
o0pa3zoBaTeIbLHBIX TEXHOJOTUM MPU peain3aliui 00pa30oBaTeIbHBIX IIPOTrpaMM»;

e Meronuueckue pekoMeHaanuu «O mpuUMepHBIX TpeOOBaHUAX K MporpamMmam
JOTIOTHUTENBHOTO 00pa3oBanus AeTei» oT 11.12.2006 1. No 06-1844;

e MeTonuueckne pEKOMEHIAIIMU 10 MPOCKTUPOBAHHUIO  JTOTIOJHUTEIHHBIX
oOmiepa3BUBalONMX MporpaMM (TMUChMO MWUHHCTEpCTBA 00pa30BaHUS W HAYKH
Poccuiickoit @eneparuu Ne 09-3242 ot 18.11.2015r.).

Hosu3sna IIporpammsl

B mnpouecce o0ydenuss mo Ilporpamme opraHusyeTcsi caMOCTOSITENIbHAs
NO3HABaTeNIbHAsg  JEATEIbHOCTh  OOYyYalOlMXCS,  pPa3BUBAIOTCS  HABBIKU
caMOOpraHu3aluy, dopmupyronme NOTPeOHOCTh K JanbHeNemy
caM000pa30BaHUIO U UCTIOIb30BAHUIO Pa3HOOOPA3HBIX HCTOYHUKOB MH(OPMALIHMH.

ITegarornyeckas mes1ecoo0pa3sHoOCTb

[Iporpamma mnpu3BaHa  MOBBICUTH  KOMIIETEHTHOCTh  OOydYalomuxcsi B
dbyHIaMEHTAIBHBIX BOIIPOCAaX 00Iei OMOI0THY Yepe3 MPAKTUUECKYI0 U TEOPETUUECKYIO
NeSATEIbHOCTh, HAIPABJICHHBIX HAa OCO3HAHWE HAaIpaBJICHUN OWOJOrMM Kak €IMHOU
BCEOOBEMITIONICH HAYKH.

Hean [IporpaMmmsbl — pa3BuTHE y OOYYAOIINXCS CUCTEMHBIX MPEACTABICHUNA O
KJIETKE KaK OCHOBHOW CTPYKTYPHOM M (DYHKIIMOHAJIHHOW €IWHHUIIE BCETO >KUBOTO B
opouecce  MHTErpalMM  [UTOJOTMYECKHUX,  OMOXMMHMYECKUX,  TEHETHYECKHX,
TMCTOJIOTUYECKUX 3HAHUWA U YMEHH.

3amayu [Iporpammsl

Ooyuarwwue:

o pacliMpuTh TMO3HABATEJBHBIM HWHTEPEC K H3ydyaeMbIM paszjeiam
[Iporpammer;

o MO3HAKOMHUTh  OOYyYaromIuMXcsl € KJIIOYCBBIMH  TOHATHSAMH U

3aKOHOMCPHOCTAMHU, COBPCMCHHBIMU AOOCTHIKCHUSMHU HAYKU B obnacTu OUTOJOI'nH,
OCHOBHBIMH HaIIpaBJICHUAMHA LIUTOJIOTHYCCKUX HCCHeﬂOBaHHﬁ;

o chopmupoBaTh y oOOydYaromuxcs OOIICOMOJIOTUYECKUE TOHATHS O
KJIETOYHOM CTPOCHUHU KUBBIX OPTAaHU3MOB, B3aUMOCBSI3U CTPOCHUS U (DYHKITUH;
o Pa3BUTh HABBIKH PEIICHUS MPAKTHUYECKUX OMOJIOTUYECKHX 3a]1ad.
Pazeusarowue:
o MOMCK OOOOIIEHHBIX CIIOCOOOB  pelieHus 3a7ady, B TOM YHCIE



OCYILIECTBICHUE Pa3BEPHYTOr0 HHGOPMAITMOHHOI'O MIOMCKA,;

) BBIXOJA 33 paMKM  y4eOHBIX  MPEAMETOB M  OCYIIECTBICHHE
1[CJICHAIIPABJICHHOT'O IMOMCKA BO3MOKHOCTEH ISl IIIMPOKOTO MCIOJIB30BaHUSA CPEACTB U
CIIOCOOOB JEUCTBUIL.

Bocnumamenwvnuie:

o co31aTh YCJIOBHS JJ1s1 MPOGECCHOHATBHONW OPUEHTAIUN 00YJarOIIIXCS;

o BOCIIUTHIBATh HAYYHOE MUPOBO33PEHUE O0YUAIOIINXCS,

o CIO0COOCTBOBATH (hopMHPOBAHUIO OTBETCTBEHHOT'O OTHOIICHHUS

00y4JaronMXxcs K OKpyKarolueMy MUPY U CBOEMY 3/10POBBIO.
OT1aunvureabHast ocod0eHHOCTH IIporpammbl

O6yuenue mno Ilporpamme TmOMOXET OOy4YalOMUMCS TIOBBICUTH  CBOM
o0pa3oBaTeIbHbIN YPOBEHb, KOTOPBIA MOXKET OBITH MPOJAEMOHCTPUPOBAH IIPU MPUEME B
npeanpodeccuoHaibHble U MPOGUIBHBIE KIACCHI, @ TAK)KE HA UCTIBITAHUSAX PA3JIMYHOTO
ypOBHsI (OIMMIINAAaX, KOHKypcaX, (hecTUBAIIAX, UTOTOBOM aTTECTAIIUN).

Karteropus o0y4aromuxcs

[Iporpamma paszpabotana ansi oOydaromuxcs 14-18 net, kenaromux MoJyYUuTh
3HAaHUS 0 OCHOBAM LIUTOJIOTUU C DJIEMEHTaMH OMOXWMUU, T€HETHKH, TMCTOJIOTHH.
Hab6op B rpyniel cBoOoaHbINA. KomnmuecTBo oOyyatomuxcs B rpynne 10-15yen.

Cpoxu peaauszauuu IIporpammbl

IIporpamma paccumtana Ha 1 rox oOydeHus. OOIIee KOJIMYECTBO YaCOB B TOJ
cocTaBJsieT 68 4acos.

®opmbl U peskuM 3aHaTui o Iporpamme

[Iporpamma peamusyercs 1 pa3 B Hegemo mo 2 yaca. [IpogoimkuTenbHOCTh
y4eOHBIX 3aHATHM YCTAHOBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEH 00ydarouuxcs,
JIOMYCTUMOM Harpy3Ku B COOTBETCTBHH C CAHUTAPHBIMU HOPMaMH U MpaBUJIaMHu.

dopMa 3aHATUN: UHAUBUAYAIBHO-TPYIIOBAs C MPUMEHEHUEM AUCTAHIIMOHHBIX
TEXHOJIOTUH.

Iliianupyemsbie pe3yabTarbl 0ocBOeHus [IporpamMmmbi
ITo uroram peanuzanuu [Iporpammer oOyuarouecs OyayT 3HaAmb:

® OCHOBHBIE 3Tallbl Pa3BUTHs LUTOJIOIMH, OCHOBHBIE MOJIOXKEHUS KJIETOYHOU
TEOPUH, POJIb IUTOJIOTHH B CHCTEME OMOJIOTMYECKUX HAYK U €€ MPUKIIAHOE 3HAUCHHUE;

® OCHOBHYIO TEPMHHOJOTHIO U METOJbI MCCIEIOBAaHUI B 0OJACTH IUTOJIOTHUH,
YCTPOMCTBO CBETOBOT'O MUKPOCKOIA;

® XUMUYECKUI COCTaB KJIETKH, OCOOEHHOCTU CTPOEHUS, (PYHKIIMOHUPOBAHUS U



ACJIICHUA IIPOKAPUOTHICCKHUX U OYKAPHUOTHUCCKUX KIICTOK,

® OCHOBHBLIC IIOHATHA LHUTOJIOTHH, MOJIGKYJ'ISIpHOﬁ 6HOJIOFI/II/I, I'CHCTHKMU,
THUCTOJIOTHHN U 3M6pI/IOJ'IOFI/II/I;

® QITOPUTMBI PEIICHUS TPAKTUYECKUX 3a]1au.
1o uroram peanuzauuu [Iporpammel oOyyaromuecs OyayT ymentb:

® CaMOCTOSITENIBHO pabOTaTh C IUTEPATYPOU U aHATIM3UPOBATH IPOUYUTAHHOE;

® 1aBaTh KPATKUE, YETKUE U JIOTUUHBIE OTBETHI HA [IOCTABJICHHBIE BOIIPOCHI;

e pemaTh TUMOBBIC 33IaHUS TIO0 IIUTOJIOTUH, BBITIOJIHATH Ja00paTopHbie paboThI
U IIPAKTUYECKUE 3a0aHNUs,

® OTIMYaTh MO OIHUCAaHUIO, MOP(OJOrMYECKUM MpPU3HAKAM Ha pPHUCYHKaXx,
MUKpodoTOorpapusx pa3ivuHble THUIBl KIETOK, TKaHEW, KJIETOYHbIE OPIraHOWBL,
KJIETOYHBIE BKJIIFOUEHUS, ONIPEAEIISATH CTAUIO )KU3HEHHOTO [IUKJIA KIETKHU.

COJIEP)KAHUE TPOT'PAMMBI
YUYEBHBIN (TEMATUYECKHAN) IVIAH

Ne Ha3zBanue pa3zgesion KosmmuecTBo Dopmbl
n/n 4yacoB aTrecTanuu/
«
= S KOHTPOJIA
=] = =
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Q ) <
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2 =3
=
1. BBoanoe 3austue 2 1 1 | Bxogsmee
TECTUPOBAHUE
2. [{uTonorus Kak Hayka 4 2 2 | Texymuit
KOHTPOJIb.
Brinonnenue
MPAKTUYECKUX
3aJaHuN
3. CrpoeHue U XUMHYECKUM cocTaB | 12 6 6 | Texymmii
kietku. O0ecreyeHre KIeToK KOHTPOJIb.
DHEpPrUEH Breimonnenue
MPaKTUYECKHUX
3aganuii. Pabora
HaJl MPOEKTOM
4, MeTtoabl 4 2 2 | Texymuit
LIUTOJIOTUYECKOTO U KOHTPOJIb.
TUCTOJIOTHYECKOTO Brmmonnenue
aHaju3a. MPaKTUYECKHUX




Muxkpockonust 3aJaHuN

5. H3roroBienue u aHaaIn3 4 2 2 | Texymuit
MUKpOITpEnapaToB KOHTPOJIb.
Brimonnenue
MPaKTUYECKHUX
3aJITaHUN
6. ['enernueckas uadopmarus B 12 6 6 | Texymmit
KJIETKE. 3aKOHOMEPHOCTH KOHTPOJIb.
HACJICICTBCHHOCTHU BrimonHenue
MIPAKTHICCKHIX

3agannii. Pabora
HaJl IPOCKTOM

7. Krerounslit 1iuki1. Murto3 6| 4 2 | Texyuuit
KOHTPOJIb.
Brimonnenue
NPaKTHICCKUX
3aJaHuu

8. Meiios 8 4 4 | Texymuii
KOHTPOJIb.
Bremonnenue
MIPAKTUICCKIX
3aganuii. Pabora
HaJl TPOSKTOM

9. [TaTonornu nejeHus KJISTOK U 4 2 2 | Texyuuit
ux nocienctsus. OHTOreHes KOHTPOJIb.
Brmmonnenne
MIPAKTUICCKIX

3aganuii. Pabora
HaJ[ IPOCKTOM

10. O60061enue. 3amuTa IPOSKTHON 8 - 8 | Urorosoe
paboThI TECTUPOBAHUE.
3ammTa npoeKTa

UTOIo 68 29 |37

COIEPXAHHUE YYEBHOI'O (TEMATHUYECKOI'O) IINTAHA
Pasznea 1. BBogHoe 3ansitue

Teopus. Beenenue B nporpammy «buonorus kietkm». POpMbl U METOIBI
nesitenbHOCTH. [1nan paboTel Ha yueOHbIN roa. MHCTpyKTaxk 1o TeXHUuKe 0€30MacHOCTH.

Ilpakmuka. IlepBruuHas q1uarHoctuka. TecTupoBaHue.
7



Paznen 2. llutonorus kak Hayka

Teopusa. llpeamer u 3amayu, UCTOPHUSL PAa3BUTHUSA, CBA3b C JIPYTUMU HayKaMH,
NpUKJIaAHOE 3HaueHue nurosioruu. Kierounas teopus. YpOBHM OpraHu3alMy KUBOK
MaTepuHu.

Hpakmuka. Breinmonnenue BaI[aHI/If/i Ha OIIPCACIICHUC U COIIOCTABJICHUC ypOBHeﬁ
opraHu3anuvunu JKUBOU MaTCpuu.

Pasznen 3. CTpoeHue n XuMHUYeCKHil cocTaB KiaeTkH. O0ecneuyeHne KJIeTOK
JHeprueu

Teopusa. Tunbl  KIETOYHOM  OpraHu3aunu. XHUMUYECKHMH  COCTaB U
yIBTPACTPYKTYpHAsl OpraHu3anus KIeTKU. buonorumdeckue memOpanbl. TpancmopT
BELIECTB 4YEpe3 LUTOIIa3MAaTUYECKYI0 MEMOpaHy KJIETOK (IaCCUBHBIM M aKTUBHBIN
TPAHCHOPT, 3K30L[UTO3, SHAOLMTO3). DYHKIMH M1a3MaieMMbl. OCOOEHHOCTH CTPOEHUS
000JIOYEK TPOKAPUOTUYECKUX M DSYKApUOTHUECKUX KieToK. lluTomnasma u ee
CTPYKTYpHBIE DJIEMEHTHI. BakyonsapHas cuctemMa. MUTOXOHAPUH U TUIACTUABL, UCTOPHS
uX OTKpbITUS. Anpo unrepdasHoit knetku. Annapar ['onbmxu. CtpoeHne U GpyHKIUN
mu3ocoM. DHaomiazmatudeckas cethb (JI1C). Pubocomsl. [lommpudocomel. Kiaetounsrit
ueHTp. Opra”Hon bl 1BvkeHHs. KileTouHble BKIFOYEHUS.

O6men BemecTB U dHepruu. [lmacTuyeckuid W SHEPreTUYECKUid OOMEH.
®dorocunres, ero Mmexann3Mm. CBeroBas v TeMHOBas (a3bl porocuHTe3a. POTOCUHTES U
ypOKal CEJIbCKOXO35MCTBEHHBIX KyJIbTyp. KocMuueckas posib 3€JE€HBIX pPacTECHHM.
XemocHuHTe3. I TuKoan3, ero MexaHu3M U 3HaueHUE.

Ilpakmuka. Mopdoornueckoe pasHOOOpa3ue dSYKAPUOTHYECKHX KJIETOK.
JlaGopatopnas pabora Ne 1 «OOHapyxkeHue OCJIKOB, YIJIEBOJOB W JIUIMHUIOB B
ouosiornyeckux oObekTax». JlaboparopHass padora Ne 2 «PaccmaTpuBaHME TIIACTH]T
PACTUTENBHBIX KJIIETOK MOl MUKpOCKorioMy. JlabopaTopHnas pabora Ne 3 «Muoroobpaszue
pacTUTENBHBIX KJIETOK Ha TpHUMepe KJIETOK smuiaepmuca Setcreasea purpureay.
JlabopaTtopHas pabota Ne 4 «OOmwmii maaH CTPOCHUS >XKUBOTHOW KJIETKH Ha YPOBHE
CBETOBOM MHUKPOCKONUW». BBINOMHEHNE 3a/laHA Ha CPaBHEHUE CTPOCHHUS Pa3IMYHBIX
KJIeTOK. Perienue 3aaad.

Pasznen 4. MeToabl IUTOJIOIrHYECKOI0 M THCTOJIOTHYECKOr0 aHAJIHN3A.
Mukpockonus

Teopusa. XapakTepUCTUKA METOJIOB IUTOJIOTUYECKOTO M THCTOJOTHYECKOTO
aHaJIN30B. MeToMKa W3TOTOBJIEHWS W UCCIENOBAaHUS MUKpolpenapaToB. [ pymnmbl
KJIETOK. TKaHu IKHUBBIX OpraHu3MoB. [wucrosorus. XapaKT€pUCTHKA TKAHEU
pPACTUTENBHOTO M )KUBOTHOTO OpraHu3ma. TkaHu opraHuszma 4ejnoBeka. MUKpPOCKOMUSI.
Y CTpOiCTBO CBETOBOIO MUKPOCKOTIA.



Ilpakxmuxka. BreinonHeHVe 3aJaHuii HA OIpENeICHHE YBEIWYEHUS MHKPOCKOIA,
CpPaBHEHUE METOJIOB IIMUTOJOTHYECKOTO M THCTOJOTHYECKOTo aHanmm3a. [IpakThkym 1o
IIUTOJIOTUU U THCTOJNOTHU. PelieHne 3ajad ¢ MCIONb30BAHUEM atjaca MO LUTOJIOTHUH,
TUCTOJIOTUH U SMOPHOJIOTHH.

Pa3znen 5. U3roroBiieHne U aHAIU3 MUKPOINIPeENapaToB

Teopua. Mukpockonuyeckass TeXHUKA. [IpUHIMIOBI W 3Tanbl HU3TOTOBJICHUS
MUKpoIpenapartoB. M3MepeHne MHUKPOCKOMHYECKHX OOBEKTOB. MHKPO(DOTOCHEMKA.
[Mutoxumus. Lluroxumuueckue MeTopl. CrieniupudecKkue METOAbl OKpaITUBAHUSI.

Ilpakmuxka. W3roToBiieHHE W aHalW3 NPeNapaTroB, OKPAUICHHBIX pa3HbIMU
[MUTOXUMUYECKUMHU METOJaMu. BbIiMmonHeHue 3ajaHuil Ha u3MepeHue OOBEKTOB Ha
Mukpodotorpadusx. M3rotorieHue MHUKpONpenapaToB W pabora ¢ HUMH C
MCIT0JIb30BAaHUEM CBETOBOIO MUKPOCKOIIA. Penienue 3aa4 ¢ Croib30BaHUEM aTJiaca 1o
[UTOJIOTHUU, TUCTOJIOTUU U SMOPHUOJIOTHUH.

Pa3nen 6. 'enernyeckasi uHpopmanus B KieTke. 3aKOHOMEPHOCTH
HACJIeACTBEHHOCTH.

Teopua. SInpo kieTku. YpOBHH OpraHmsauuu xpoMocom. Kapuorun. Meronast
XpOMOCOMHOTO  aHaiu3a. ['eHernueckas uHdopmanusa. Permukanus — JIHK.
Tpanckpunuus. ['enernueckuii ko. buocunres 6eiakoB. CoBpeMEHHbIE MTPEACTABICHHUS
o reHe. MoHorubpunHoe ckpemuBanue. JurubpugHoe ckpemuBanue. ClemieHHOe
HacnenoBanne. CLEIUIEHHOE C MOJIOM HacienoBaHue. HeammenpHoe B3amMonencTBUE
T'€HOB.

HpaKmuKa. Brmonnenue 3aI[aHPII>'I Ha  COCTaBJICHUC HAMUOIpaMMbl H
KapuorpaMMmeal. Pemenue 3a1a4 Ha pas3JIn4HbIC BUIbI CKPCIMUBAHWA, KOOAOMWHHUPOBAHUC,
9IIMCTAa3, KOMIINICMCHTApPHOC BSaHMO,HCﬁCTBHe, ITOJIMMCPHIO.

Pasznea 7. Kirerounniii nukja. Muro3

Teopua. Ilepronpl KJIETOYHOTO IUKIJIA. MUTOTHYECKOE JEIEHUE KICTKU. AMUTO3
W ero 3HaueHue. MHUTO3 — IMTOJOTHMYECKass OCHOBa OECMOJIOr0 pPa3MHOXKCHUS.
CtpykTypHble U3MEHEHUsSI U (U3UOJIOTHYECKHE OCOOEHHOCTU OPTaHOMJIOB KIIETKH BO
BpeMsI MUTOTHYECKOTO JIeJIeHHs. bruojoruueckoe 3HaueHre MUTO3a.

Ilpaxmuxa. BeinioJIHeHUE 3aJJaHU Ha oTIpeiesieHHe a3 MUTO3a U MUTOTHUUECKOM
aKTUBHOCTH KJIETOK Ha MUKpodoTtorpadusx. Pemenue 3anay.

Pa3znen 8. Meiio3

Teopusa. MetiotTnueckoe neneHue kiuetku. [lepBoe nenenne meitosa, ero ¢asbl u
XapaKTepUCTUKA. YMEHBUICHHE YHUCIIa XPOMOCOM KaK pe3ysbTaT INEpPBOrO JEJIEHUS.
Bropoe nenenune Meiosa, (as3pl, MX XapakTepucThka. ['ameroreHes y delloBeKa.
CrioporeHes ¥ raMeTOr€He3 y pacTEeHUI.



Meiio3 — OUTOJIOTHYECKAA OCHOBa IIOJIOBOI'0 PAa3MHOKCHMHA. buonornyeckoe
3HAYCHUE MEM03a.

Ilpakmuka. BwimonHeHue 3amaHuii Ha ompenencHue ¢a3 Mehoza Ha
MuKpodoTorpadusx, CpaBHUTEIbHBIA aHaIU3 MHUTO3a M Meilo3a. Pemenue 3amau ¢
WCITI0JIb30BAHUEM aTJiaca Mo IUTOJIOTUH, TUCTOJIOTUU U SMOPUOJIOTHH.

Paznea 9. IlaToJiornm aejieHus KJIETOK H UX nocuaeacreus. Onrorenes

Teopun. llaronoruum wmuTo3a U Mewosa. Ilommmumouanss W aHEYIUIOUIUS.
NunuBuayanbHOe pa3BUTHE OpraHu3MOB. OIIOAOTBOPEHHE M PAa3BUTHUE 3apOiblllia y
KUBOTHBIX. DTamnbl SMOPHOHAIBHOTO Pa3BUTHS JKUBOTHBIX. B3ammomelcTBHe YacTei
Pa3BHUBAIOLIETOCS  3apojpilia. bHOTeHETHYEeCKHI 3aKOH ¢ €ro  COBPEMEHHAs
unteprnperanus. I[locToMOpuoHanbHOE pa3BuTHE. BpeaHoe BIMSHUE —aJIKOIOJIA,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arpA3HEHUS OKPY’KAIOIIECH Cpedbl Ha pa3BUTHE
3apOJBINICH >KMBOTHBIX M dYenoBeka. OOmas XapakTepuCTHUKa W OCOOCHHOCTH
Pa3MHOKEHUS BUPYCOB, OakTepui, BOJIOPOCIIEH, MOX000pa3HbIX,
NaroOpOTHUKOOOPA3HBIX, TPUOOB U TUIIAHUKOB. CMeHa (a3 B )KU3HEHHOM LIMKIIE.

Ilpakmuxa. CoctraBneHue cxeMbl HapyiieHui meiosa (I u |l nenenwmii). Pemenue
3aJlay C UCMOJIB30BAHUEM aTiiaca Mo IUTOJIOTUHU, TUCTOJIOTHUU U SMOPUOJIOTHH.

10. O600menue. 3aUTAa NPOEKTHOMH PadoOThI

Ilpakmuxa. VIToroBoe TeCTUpOBaHuE 110 OCHOBHBIM pasjeisiaM [IporpaMMel.
[Ipe3eHTanus 1 3amuTa y4eOHbIX TPOEKTOB 00yYarOUUXCsl, MOATOTOBICHHBIX B XO/€
peanuzanuu [IporpaMmsl.

®OPMbI KOHTPOJIAA U OHUEHOYHBIE MATEPUAJIBI
JTanbl NeJArorn4ecKoro KOHTPOJIs:

° BXO/ISIIHM;

o MPOMEKYTOUYHBIHN, TPOBOJUTCS B X0J1€ Y4E€OHOI0 3aHATHSI U 3aKPETUISIIOLTUI
3HAHUS 1O JaHHOU TEME;

° WUTOIOBBIM, NPOBOJMTCS  IIOCiHe  3aBeplieHuss Bcer  IIporpammel
(ITpunosxenue 1).

@®opMbI IPOBEICHUS ATTECTALMU:

. BBIMIOJITHEHUE TPAKTUYECKUX 3aJaHuil  (PaKkTUKyM, JlabopaTtopHas
pabora);

o TECTHPOBAHHUE;

o 3auéTHas paboTa;

o BBITTOJTHEHUE U 3aIUTa TPOeKTHBIX padot ([Ipunoxenue 2).
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®opma noaBeaeHUus UTOroB peanuzauuu IporpamMmmbl

PeiiTunr  oOyvaromuxcsi,  OTPAKAIOMIMK  Pe3yJlbTaTUBHOCTH  OCBOCHHS
[Iporpammbl, Ha OCHOBaHMM OaJJIOB 3a BBINOJHEHUE 3aJaHUN 1O KaXJAOW Teme
(ITpunosxenue 3) U UTOTOBOTO TECTUPOBAHUS U 3AITUTHI MPOECKTHBIX padoT.

OPTAHU3AIIMOHHO-IIEJATI'OIT'MYECKHUE YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

@®opMbl YUeOHOM JeSITeJIbHOCTH:

° JICKIUU, PAKTUYECKUE 3aJJaHUSI 10 TPUMEHEHUIO MTOTYYEHHbBIX 3HAHUM;

° JMCTAHIIMOHHOE O0y4YeHHE Ha OCHOBE KOMIIBIOTEPHBIX HH(DOPMAIIMOHHBIX
TEXHOJIOTUH (3a1aHusl, TECTHI U T.]1.);

° WHIMBUAYaJIbHBIC KOHCYIbTAIIUHM 00YUYatOIINXCS;

° MpaKkTUYECKHe padoThl MCCIEIOBATEIBCKOIO XapakTepa, TpeOyromme

paboThI ¢ HHPOpMAITUEH.

OOGyuaronuecs OCBaMBaIOT CIICIYIOLIHNE THIIbI JeSITeJIbHOCTH:
HCCIICIOBATENIbCKAM, TBOPYECKUM, TMPAKTHUYECKHM, a TaKXe I[03HABATEIIbHbIN,
MH(POPMAITMOHHO-KOMMYHUKATUBHBINA U pe(IICKCUBHBIMN.

B xone 00yuyenus no IIporpamMmme npuMeHsroTcs cienytomue (popmsbl 00yueHus:
WHIUBUyaJIbHO-AUCTAHIIMOHHAS (KOT/Ia MaTepuaj JOCTYIEH JJIsi CaMOCTOSITEIIbHOTO
oOyueHnus), ppoHTambHas (BBIMOJHEHHUE OOITUX 3a/1a4 BCEMHU 00YyJaIOIIUMHUCH ).

B npouecce peanuzannu [IporpaMMbl TpUMEHSIOTCA CAEAYIONIME METOABI:

o 110 NICTOYHHUKY 3HAHUI: CIIOBECHBIE, HATJISTHBIC, IPAKTHUECKUC;
o 10 CTENEHHW B3aUMOICHCTBUS TieAarora U 00yJaronmxcs: pacckas, oecena,
caMoCTosATeNbHas padboTa;

L IO JUAAKTHYCCKHUM 3aJadaM: IIOATOTOBKA K BOCIIPHUATHIO, O6T>$ICH€HI/I€,
3aKpPCINNICHUC MaTCpHraa,

° [0  XapakTepy TMO3HABATEIbHOU  JCATEIIbHOCTH: 00BSACHUTEJILHO-
WUTFOCTPATUBHBIN, PETPOAYKTUBHBIN, YACTUYHO-TIOMCKOBBIN, UCCIEN0BATEIIbCKUH.

MarepuajbHO-TeXHHYECKHE yCa0BusA peanusannu [Iporpammbl

TpeboBaHMs K OCHAIICHUIO YY€OHOTO TpoLecca:

o JabopaTopHOE 000PYI0BAHMUE;
o MUKPOCKOITHI;
o HaO0Opbl MHUKPOTPENapaToB, a Tak)Ke HAOOpHI IS CaMOCTOSATEIHLHOTO

W3TOTOBJICHHS] MUKPOIIPENAPATOB;
o KOMITBIOTED C BO3MOKHOCTBIO BBIXO/1A B UHTEPHET;
o MYJIbTUMEIUUHBINA IPOEKTOP (MHTEPAKTUBHAS JJOCKA)
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o crieruanbHas, HayqHas ¥ METOJAMYECKas JINTepaTypa mo ooIIei Onoaoruu;
o (bUIBEMBI, TPE3EHTAIINN, CXEMBI, MUKpodoTorpaduu.

[Ipu peanuzanuu MporpaMmMbl peKOMEHIYETCS UCIIOJIB30BaTh 000PYI0BAHUE JIJIs
peanuzaiuu Kyp4aToBCKOro MpOEKTa, a Takke 000pYyJ0BaHHE U yucOHbIe KaOUHETHI,
MIPEAYCMOTPEHHBIC IS peaU3alyy MPOeKTa MpeAnpodecCHoHaTILHOTO 00pa30BaHUs
«MeIuIMHCKUMN KJIacC B MOCKOBCKOM IIKOJIE» U «AKaJeMUYECKHI KJIacC B MOCKOBCKOM

LIKOJIEM.
CIIUCOK JIMTEPATYPbI
Cnucok JJuTepaTypsbl, HCIOJIb3yeMblil pu Hanucanum [lporpammbl
1. Anwsbeptrc b. u np. Monekynspnas Ouonorusi kietku. — M.: — MxkeBck:

HUL[ «Perymapnas wu XxaoTudeckas JIMHAMHUKa», WHCTUTYT KOMIBIOTEPHBIX
uccinenosannii, 2012. — 2000 c.

2. ATiac MHMKPOCKOIHMYECKOTO U  YJIbTPAMUKPOCKOIMUYECKOTO CTPOCHHUS
KJIETOK, TKaHeil u opranoB. /B.I'. Enucees, FO.U. Adanacwes, E.®. Kotosckuii, A.H.
SuxoBckuil. M3a.5-e, nep. u nomn. — M.: Meauuuna, 2004.

3. banun B.B. Llutonorus. @yHKIMOHAIbHAS YJIBTPACTPYKTYpa KIIETKH.
Atnac [Onektponnsiii pecypc]|/ banun B.B. — M.: I'90TAP-Menua, 2016. - 264 c.

4, buonorus knetku: yueoHoe nocooue / A. ®@. Hukutun, E. . Anoesa, IO.
®. 3axapkuB [m 1p.]; mox pea. A. @. Hukutuna. - 2-¢ uszn. — Cankr-IletepOypr:
CnenJIut, 2015. - 166 c.

5. bopxynoBa E.H. I{utonorus u obmas rucrojorus. MeToauka u3ydeHus
THUCTOJIOTUYECKUX TMpenapatoB / Y4ueOHO-METOAUMYECKOEe NOocoO0ue [l CTYIEHTOB
BBICIINX Y4eOHBIX 3aBefieHuil. — M.: Dnutyc. — 2016. — 144 c.

6. Bacunwe 1O.I. Imronmorms ¢ ocHoBamm mnartojorum kiaetku / HO.T.
Bacunwes, B.M. Uyukos, T.A. Tpomuna. — M.: 3oomemnur, 2013. — 231 c.

7. Mamkuna O.C., bemoycoB M.B., Ilomo B.H. I[urtomorus: yueOGHO-
METOMYECKOEe Mocodue Nyisi By30B. — BOpOHEKCKUI rocy1apCTBEHHBIM YHUBEPCUTET. —
Boponex: M3parensckuit nom BI'Y, 2013. — 97 c.

8. [Ipaktukym mo reneruke denoeka / B. H. Kamaes u ap.; mox oOmr. pen.
B.H. KamaeBa; BopoHEXCKUII TIOCyIapCTBEHHBI YHUBEPCUTET. — BOpoHEX:
M3narensckuii nom BI'Y, 2019. — 206 c.

9. Uy6 B. B. «boranuka. Yacte 1. CTpoeHHE pacTUTEIHLHOTO OpraHU3Ma.
— M.: MAKC Tlpecc, 2005. — 116 c.

10. FOmkanuesa C.U. beikoB B.JI. ['uctosnorus, muTosoruss 1 SMOPHOJIOTHSI.
Kparkuii atnac: Yue6Hoe nmocobue. — Cn6: MznarensctBo «I1-2%», 2006. — 9
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HNuTepHer-pecypcnl

1. [{uTonorust u 6uosiorust KJIETKU: [DIEKTpOoHHBIN pecypc] // EnuHoe okHO
JIOCTYyTIa K o0pazoBaTebHBIM pecypcam. URL:
http://window.edu.ru/catalog/resources?p _rubr=2.2.74.2.22&p _nr=20 ([ara
obpamenwus: 29.06.2020).

2. Karamor HariasgHbpIX BHUIECOPECYPCOB MO IUTOJOTHH: [DIECKTPOHHBIN
pecypc] // [{uTomorus. [IpocBeTuTenbekuit WHTEPHET-TIPOCKT URL:
https://cytology.pro/video/ ([lata obparenus: 29.06.2020).

3. [Huronorus: [DnexkrponuHsiii pecypc] // buonorus mns cryaentoB. URL:
https://vseobiology.ru/tsitologiya (/lata obparienus: 29.06.2020).

4, [uronorusi:  [Dnexktponubii  pecypc] //  buomonexyma. URL:
https://biomolecula.ru/themes/citologija (/lata oopamenus: 29.06.2020).

5. [lutonorus - Hayka o kierke: [DnektpoHHbIi pecypc] // SAKmacc. URL:

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

6. MonekynsipHas TeHeTHKa: [DnekTpoHHbIi pecypc] // bombinas Poccutickas
saumukinoneauss URL:  https://bigenc.ru/biology/text/2223984 (Jlatra oOpaiieHus:
19.06.2020).

7. MornekyssipHas reHeTrka: [DnekTponHsiid pecypc] // Hayka ceroqns. URL:
https://www.sciencenow.ru/nauka-i-zdorove/molekulyarnaya-genetika/ ([ata
oOpamenus: 19.06.2020).
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IIpuioxkenue 1

KOHTpOJIBHO-I/I3MepI/ITeJII)Hble MaTepHaJIbI

HNroroBas arrectanus (TecT)

1. Kakum Oyner yBelWuYeHHWE MHUKPOCKONA, €CIIM YBEJIWYEHHWE JIMH3bI OKyJsipa X 10,
a TUH3bI 00beKTHBA X407?
a) x40 06) x400 B) x50 1) x30

2. Kakoli opraHon1 KJICTKH BeIpabaThIBacT SJHEPTUIO?
a) pubocoma ©) MUTOXOHAPHUS B) SAAPO T) armmapat ['obKu

3. Kakoii opranouny ooecnieunBaeT cOOpKy Oeika B KIeTKax?
a) sApo 0) pubocoMa B) KJIETOUHBIN LIEHTP T) JIM30COMA

4. Kakoli opraHou]1 00€crieunBaeT CUHTE3 OPraHUYECKUX BEUIECTB U3 HEOPraHUYECKUX
B PACTUTEIBHOMN KIIETKE?
a) OIIP ©) MUTOXOHApHUS B) XJIOpOIUIACT TI) pubocoma

5. Kakoli opranouns o0ecrieunBaeT HaKOIUIEHUE MPOJAYKTOB KU3HEIEATEIbHOCTH B
PACTUTEIILHOU KJIETKE?
a) Bakyoib 0) pubocoMa B) PO T') MUTOXOHAPHS

6. KTo pa3paboTain K1eTOUHYIO TEOpUIO?
a) P.T'yk 0) A. Ban JleBenryk B) T. llIBanu u M. llneiinen 1) P. Bupxos

7. KpoMe KJIETOUHOTO fJpa XpaHUTh U NEepeaBaTh HACIEACTBEHHYIO MH(OpMAIINIO
MOTYT:
a) anmapat ['oJbKu ¥ BakyoJii  0) JIM30COMBI M DHJIOTIIIa3MAaTUYECKUI PETUKYITYM
B) pOOCOMBI U IEHTPUOJU T') MUTOXOHAPHUH U XJIOPOILIACTHI

8. Hamnume kakoro opraHonia OTIUYaeT KJICTKH PACTEHUH OT KIJIETOK KUBOTHBIX?
a) IIEHTpaabHas BaKyoJb 0) saApo  B) ammapar ['ofpIKd  T) SHAOIIIIa3MaTUYECKHMA
PETUKYIYyM

9. KiteTka KOKHIIBI JIyKa 1 KJIETKA KOXKH YeJIOBEKa COIePKAT:
a) MUTOXOHJpHUH  ©O) BaKyOJHM C KJICTOYHBIM COKOM  B) KJICTOYHBIC CTEHKH W3
LIEJUTIONIO3 T) TIaCTU/IbI

10. B kakoMm opraHouje pacTUTEIHHOW KJIETKH HAKAILTMBAIOTCS MHUTATEIIbHBIC
BemecTna?
a) xpomoruiact 0) pubocoma B) JICHKOILIACT T) TU30COMaA

11. Yucno xpoMocoM B JIEHKOLMTaX — KJIETKaX KPOBU YEJIOBEKa paBHO... B oTBer
3aIUIINTE TOJIBKO COOTBETCTBYIOIIEE YHCIO XPOMOCOM.

12. CxonbKO HYKJIEOTHIOB B T€HE KOJUPYIOT MOCIEeI0BATENIbHOCTh 60 aMUHOKHCIIOT B
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MOJICKYJIC Oenka. B oTBeT 3anuImTe TOJIBEKO COOTBCTCTBYIOIICE YHUCIIO.

13. B monexyne JJHK konaumdyecTBO HYKICOTHAOB ¢ MUTO3MHOM cocTaBisieT 30% ot
obmero yucia. Kakoit mporeHT HyKJICEOTHIOB ¢ aJICHUHOM B 3TOM MoJiekyiie? B oTBer
3aMUIINTE TOJIBKO COOTBETCTBYIOIIEE YHUCIIO.

14. Kakoii tpumier B mojiekyie nHpopmarronHoir PHK coorBeTcTByeT K00BOMY
tpuruietry AAT B monekyne JIHK?

15. Cxounbko mounekyn JJHK Oyner conepkath mapa roMOJIOTHYHBIX XPOMOCOM B KOHIIE
uHTep(daszpl? B 0TBETE 3anMIINTE TOIBKO YUCIIO.

16. B kierke nucta BHUIIHA 32 XpoMOCOMBI. CKOJIBKO XpOMOCOM COJEPKHUT
MaKpocropa 3TOTo pacTeHus? B 0TBeTe 3aNUIINTE TOJIBKO COOTBETCTBYIOIIEE YUCIIO.

17. Boibepute 0COOEHHOCTH MUTOTUYECKOTO JICTICHUSI KIICTKU:
a) K TMOJIFOCaM PaCXOIATCS IByXPOMATHIHBIC XPOMOCOMBI
0) K MOJII0CaM PacxoIsaTCsl CECTPUHCKUE XPOMATHUIbI
B) B JIOUEPHUX KJIIETKAX OKA3bIBAIOTCS yIBOCHHbIC
XPOMOCOMBI
T') B pe3yJibTaTe 00pa3yloTcs ABE JUILJIOUIHBIC KICTKU
1) IPOLIECC MPOXOAUT B OJTHO JIEJICHUE
€) B pe3yJIbTaTe 00pa3yroTCs ralIouIHbIE KICTKU

18. Kakwue mporiecchl MpOUCXOIAT B KJIETKE B TTepro1 HTEpda3bi?
a) CUHTE3 OCJIKOB B IUTOILJIA3ME
0) ciupanu3aiys XpoMoCOM
B) cunre3 U PHK B smpe
r) penyruukanus mosexkyn JJHK
1) paCTBOPEHHUE SIACPHOM 000JIOUKHU
€) pacxokJAeHUE IIEHTPUOJIEHN KIETOUYHOIO LIEHTPA K MOJI0CcaM KIETKU

19. Bce npuBen¢HHBIC HUKE TPHU3HAKH, KPOME JBYX, MOXXHO HCIOJIb30BaTh IS
OMMCaHUs TPOLECCOB TMEpPBOro JejeHus Meio3za. Onpenenure [Ba MNpU3HAKA,
«BBITTAIAIOIIHE» U3 OOIIEro CIMCKA, M 3aITUIITUTE B OTBET MU(PHI, MO KOTOPHIMH OHU
YKa3aHbl.

a) oOpa30BaHKE IBYX TrarIOMIHBIX sEP

0) pacxoXkaeHre OJHOXPOMATUIHBIX XPOMOCOM K MPOTHBOIIOIOKHBIM TOJIFOCaM

KJIIETKU

B) 00pa3oBaHUE YETHIPEX KJIETOK C HAOOpOM Nnc

r) OOMEH y4yacTKaMHi rOMOJIOTUYHBIX XPOMOCOM

1) CIHpaTU3alMs XPOMOCOM
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20. YcTaHOBHUTE COOTBETCTBUE MEXKY OCOOCHHOCTAMH HYKJIEHHOBOW KHCJIOTHI U €€
BHUJIOM.

Ocobennoctu HyKiIenHOBOM Kuciaotel (HK) Bug HK
A) XpaHuT 1 iepeaaéT HaCIeCTBEHHYIO HH(POPMAIHIO 1) JTHK
b) Bxmrouaer Hykineotuabpl ATIL] 2) u-PHK
B) Tpuruiet MosiekyIibl Ha3bIBaeTCS KOJOHOM 3) T-PHK

[') MoJieKkyJia COCTOUT U3 JIBYX LETel
J1) nepenaét nadopmarinro Ha prOOCOMBI
E) TpumnneT MoyieKybpl Ha3bIBaeTCS aHTHKOJOHOM
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IIpuoxkenue 2

IIpuMepHBbIe TeMbI I Y4e0HO-UCCIEA0BATEIbCKUX IPOEKTOB
Hcropust co3nanusi CBETOBOIO MUKPOCKOIIA.
CraHOBIEHUE LIUTOJIOTUU KaK HAYKH.
B03MO0XHOCTH 3JIEKTPOHHONW MUKPOCKOIIUU.
Hcropus yueHus o KIETKe.
CoBpeMeHHBIE MMOJ0KEHUS KIIETOYHON TEOPHH.
Bxuan T. llIBanna, M. Ilnelinena, P. BupxoBa B pa3BUTHE KJIIETOYHOU TEOPUHU.

Crtpoenue u QyHKIHH sizipa.

© N o g bk~ w NP

3y- N I'CTCPOXPOMATHH. 3HaueHUE JJIA TMarHOCTHUKH q)YHKIII/IOHEUIBHOFO
COCTOAHUA KIICTOK.

9. Crpoenue u QyHKINN OUOJIOTHYECKUX MEMOpaH.

10.Opranennsl cuHTe3a. DHJOMIa3MaTHYeCKast ceTb U pudocoMbl. CTpoeHHe U
(yHKLIHH.
11. Annapat IN'onbixu. Ctpoenue. OyHkuuu.

12. Anmmapart sHeprooOecnedeHus KiaeTku. Mutoxouapuu. CtpoeHue. @yHKITUH.
13.0Opranemnibl ABUKESHUS.

14.OuOpUIISIPHO-COKPATUTENbHBIE CTPYKTYPBI KIIETKH.

15.I1epokcucomsl. CTpoeHHe, TPOUCXOXKICHUE, (DYHKIIUH.

16.JTuzocombl. Ctpoenue. OyHKIUN.

17.CoBpeMeHHbIE TIPEACTABICHUSI O dKU3HEHHOM ITUKJIE KJICTKHU.

18.Perynsinus KI€TOYHOrO UKJIA.

19. Anonros.

20. MexkiieTrouHble KOHTaKThl. Tumnbl. Ctpoenue. OyHKIUU.

21.Mwuto3. CoBpeMeHHbI€ npecTaBieHus. Hapyiienus Mutosa.

22 HNomummonawus. [lonaTue, MexaHN3MbI pa3BUTHS, OMOJIOTUYECKOE 3HAUCHUE.
23.Cuctema KpOoBH B HOPME U TIPH PA3IMYHBIX 3a007I€BaHUSX.

24. CTBOJIOBBIE KPOBETBOPHBIE KIIETKHU.

25. Makpodaru. [IpoucxoxaeHue, CTpoeHue, PyHKIUH.
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26. Hetitpodumsl. Ctpoenue. @yHkiuu. Posib B opranu3Me rnpy naToJIOTHH.
27. TpomOonuTthl. [Ipoucxoxaenne. Crpoenue. @ynkuuu. Posib B opranusme.

28.Pa3BuTHe U reTepOreHHOCTh TYUHBIX KJIETOK. MoppoyHKIIMOHAIbHAS
XapaKTePUCTHKA.

29. «Knaccuueckue» Makpodaru v JeHIpUTHbIE KIeTKU. PazButue.
Mopdonorus. OyHKIUH.

30. Pa3BuTHe, TeTEpOreHHOCTH, MOPGO(YHKIIMOHAIBHAS XapaKTePUCTUKA
¢ubpobracTos.

31. Ctpykrypa, 6nocunte3 v GuOpUILIOTeHe3 KoJlJIareHa.
32.CtpykTypa, 6nocunTe3 U GuOpUILIOreHe3 dJ1acTUHA.
33.MopdodyHkImoHaTRHAsS XapaKTEPUCTUKA HEHPOHA.
34.TyuHble KJIETKH U UX POJIb B OpTraHU3ME.
35.®ubpo61acThl ¥ UX POJIb B OPraHU3ME.

36.Maxkpodaru Jerkux 1 ux pyHKIHH.

37.I'ucronorust 1 YMOPUOIIOTH .

38.becnonoe 1 moJI0BOE pa3MHOKEHHUE.

39. OHTOreHEe3 - MHANBUIYAIBHOE Pa3MHOKEHNE OPTaHU3MOB.

40. OcoOeHHOCTH pa3MHOKEHHS BUPYCOB, OAKTEPHii, BOJIOPOCIICH, MOX0OOPa3HbIX,
MaropOTHUKOOOPA3HBIX, TOJIOCEMSIHHBIX, TOKPHITOCEMEHHBIX, TPHOOB,
JINIIIAHUKOB.

41. XMMAYECKHUE OCHOBBI )KU3HU.

42.Kneroynasi 6uosorusi.

43.buosTrKa ¢ 3eMeHTaMu O0M00€30MaCHOCTH U OMOOXPaHBbI.
44 .buomeTtpus.

45.1 eHHast MHXKEHEPUSL.

46.1'eHeTrKa KJIETOYHOTO LIMKJIA U TEHETUKA PA3BUTHS.
47.I'eHOM 2yKapHOT.

48. IMMyHOT€HETHKA

49. MeToIbl CEJIEKIIMU OPTraHU3MOB.
50.broTexHOI0TUsl paCTECHU.

51.IluToreneruka.
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52.1 eneTuka 4yejoBeKa.
53. buonHdopmaTrka u GyHKIIHMOHAIbHAS TCHOMHKA.

54 MenuuuHCKas [IATOJIOTHS.
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IIpuioxkenue 3

PaGouwuii qucTt
«DOYHKIIMOHUPOBaHMEe OUOJIOTHYECKHX CUCTEM HA BCEX YPOBHSX OPraHU3alMU
skn3HU. PacTeHus1 pa3HbIX cpea 00MTaAHUSD)

Ilpouumaiime mexcm Ne 1

BunuMmelie nyuu COMHEYHOTO CHEKTpa — MCTOYHUK SHEPTUU Mpu (POTOCHHTE3E,
OCHOBHOM (aKkTop pOCTa, MBETCHHUS U IJIOJOHOIICHHs. [l0 OTHOIIEHHIO K CBETY
pacTeHus NeNSITCs Ha TPU TPYMIBL: CBETONIOOUBHIE, TEHEBBIHOCIUBLIC, TCHETIOONBBIC.
CBeToto0MBbIE PACTEHNUS MOCEISIFOTCS] HA XOPOLIO OCBELIEHHBIX MECTaX, OBICTPO PacTyT
B paHHEM BO3pacTe, OOWJIBHO IIJIOJOHOCST, HUMEIOT JIETKHME CEeMEHa, JAaJeKo
paspacTaromuecs OT MAaTE€pUHCKOTO0 pacTeHHs. OTH OCOOEHHOCTH IO3BOJISIOT
CBETOJIIOOMBBIM PACTEHUSM MEPBBIMHU 3aCENSITh OTKPBITHIE MPOCTPAHCTBA, MX €IIE
Ha3bIBAIOT PACTEHUSIMU-TIMOHEpaMU (Oepe3a, OCHHA, BACWIIBKU U Jp.) TE€HEBBIHOCIHUBBIC
pacTeHus (eJib, TUXTa, TUC) 00JIee YYBCTBUTENbHBI K 3aMOpPO3KaM, MEJIJIEHHO PacTyT B
paHHEM BO3pacTe, UMEIOT 00JIEE TAKENbIE CEMEHA.

B otrmmuwne ot TCHCBBIHOCJINBLIX, TEHEITIOOUBEIC PaCTCHUA XOpOomo pacTyT B
3aTCHCHHBIX MCCTax (KYHeHa, JJaHBIII, KI/ICJ]I/II_[a).

3ananme 1
Oo66eoume npasuibHvle OMeEenvl.
1. CerontoOuBBIEC pacTEHUS — 3TO.. ..
1) ...pacTeHus1, NCIOJB3YIONIUE BUIUMbIC JIY4YH B Tporiecce POTOCHHTE3A.
2) ...pacTeHus, pacTyIIHEe Ha XOPOIIIO OCBEIICHHBIX MECTaX.
3) ...pacTeHHUs, HE BEIHOCSIIUE 3aTCHCHUS.
4) ...pacTeHUS-THOHEPHI.

2. 3aroJyioBOK MPEAJIOKEHHOT0 ad3ara:
1) XapakTepucTuka TPUCIOCOOJICHHI pacTeHHH K pa3HOM  CTCIeHH
OCBEILIEHHOCTH.
2) OTHOIIIEHHE PaCTEHUI K CBETY.
3) AGuotuveckuid pakTop — CBET.
4) OcoOEHHOCTH CBETOIFOOMBBIX PACTCHU.
3. JononnurensHoi nHPOpManen ab3ana sSBisieTcs:
1) B oriuyme OT TEHEBBIHOCIHMBBIX, TCHEIIOOMBBIC PACTCHUS XOPOIIO
pacTyT B 3aTCHEHHBIX MECTaX.
2) CBeTOIIO0OMBBIC PACTCHUS CIIIe HA3bIBAIOT PACTCHUSIMH — THOHEPAMH.
3) HcrouyHukoM 3HEpruu Npu (HOTOCHHTE3E SIBISIOTCS BHIUMBIC JIydH
COJIHEYHOT'O CHEKTPA.
4) CBeToM00HBBIC PACTEHUS MTOCEIISIOTCS Ha XOPOIIIO OCBEIICHHBIX MECTaX.
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Ilpouumaiitme mexcm N2

[To oTHOIIEHUIO paCTEHUHN K TEIUTY UX MOXKHO Pa3JeUTh Ha TEIIOIIOOUBBIE U
XOJIOIOCTOMKHKE pacTeHHsl. XOJIO0I0CTOMKUE PACTEHHSI UMEIOT Psiji MPUCIIOCOOICHUH K
BEDKMBAHUIO TIPU HHU3KHX TEMIIEpaTypax, HaIpUMep, TOJICTBIE W KECTKHUE JIUCThA,
VTOJIICHHYIO KYTHUKYJTY, TOKPBITYI0O BOCKOBBIM HAJIETOM, BOJIOCKM Ha JIMCTHSX,
CIIOCOOHOCTH JINCTHEB BMECTO JINCTHEB, KAPIUKOBOCTh, POCT CTEOJISI B TOPU30HTAITLHOM
MOJIO)KCHUU. XOpOIIO TIEPEHOCAT HU3KHE TEMIIEPaTypbl TaKUE PpACTEHHS, Kak
KapJIMKoBas Oepesa, OpyCHUYHUK, roJTyOrKa, 0aryibHUK OOJOTHBIM

U IpyTHe.

3aganue 2
BeimummTe HazBaHWS PACTCHHM, MPUCTOCOOJIECHHBIX K HU3KHM TeMIIepaTypam.

3aganue 3
Kakoe npucnoco6ienrne uMeeT 3To pacTeHUe AJisl )KU3HHU B YCIIOBUSAX HU3KUX
TeMIieparyp?

3apanue 4
Haiinure B TeKCTE OTBET HA BONPOC.
[ToueMy TemmnepaTypa SBISETCS ONPEICSSIONIMM SKOJOTHUYECKUM (DaKTopom,
BO3/ICHCTBYIOIIUM Ha )KU3Hb PACTCHUS?

3axganue 5
O3arnasbre TEKCT Ne 2.
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Mynuyunanvnoe Kazénnoe oouieodpazosamenvroe yupercoenue
«Cpeounn ooweoopazosamenvhasn wkoaa Ney,
2. Cocenckuii Kozenvckozo paitona Kanyscckoit oonacmu

JOITOJIHUTEJIbHOH OFIEOEPA30BATE/IBHOH OBIIIEPA3BHBAIOIIEH

VTBEPXKJIAIO

Hupexkrop MKOY «COIII Ne 2» 1.

CoceHnckuit
/J1.B. baxaesa/

"02" mrong 2024 .

[Tpuka3z Ne 118/2 ot 02.07.2024

KAJIEH/JAPHBIH YYEFHBIH I'PA®HK
Ha 2024-2025 yueonsiit 200

ITPOI'PAMMBbI
«buonozus knemkuy

Hanmenosa Cpoku T'ox Bcero Kom-Bo | Kom-Bo 3austuii
HUe (HOMep) | peanu3aid | OOydeHHs | akaJeMU4 | 4YacoB B B HEJIEIO,
TPYIIITBI U, KOJ-BO ECKHX HEJISTI0 | MPOJOIKUTEIbH
y4eOHBIX JacoB B OCTh OJTHOTO
HEJICTTb TOJT 3aHSATHS
Vuamumecs | C NepBbIN 68 1 pa3 B|2 3ansatus no 40
10-11x 02.09.2024 HEJIETI0 | MUHYT c
KJIACCOB 1o nepepepIBOM  Ha
26.05.2025 15 munyT
34 genenn
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