MyHnuyunanvHoe KazéHHoe 00uLe00pazoeamenbHoe yupexcoeHue
«Cpeonasn ooweoopazosamenvhnasn wmkoaa Ne2y ,
2. Cocenckuii Kozenvckozo paiiona Kanysyceckoii oonacmu

IIprHATO M PEKOMEHAOBAHO K YTBEPX/IAIO
YTBEPKICHUIO Hupexrop MKOY «COII Ne 2» 1.
Ha IeJaroruueCcKoM COBETE CoceHnckuit
MKOY «COII No2y» r. CoceHCKHil. /J1.B. baxaesa/
[Iporokon Ne 1 or 30.08.2021 r. "30" aBrycra 2021

[Tpuka3 Ne 79/6 or 30.08.2021

JlonosiHUTEIbHAS 001I€00pa30BaTe/IbHAs 001ePA3BUBAOIIAA
nporpamMmma

«buogorus KieTkmw»

HAINIPABJIEHHOCTbBb: ECTECTBEHHO - HAYYHASA

YpoBeHb MporpaMmbl: 0a30BbIii
Bozpact o6yuaromnuxcs: 14-18 ner

Cpok peanuzaruu: 1 ron

CocraBurens (pa3paboTUuK):
Mapuenko JIronmuna MuxaiinosHa,
He1aror JOMOJIHUTEIHLHOIO0 00pa30BaHus

r. CoceHckuit
2021 rox
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HOACHUTEJIBHAA 3AIITMCKA

JononuutenbHast — obOuieoOpa3zoBatenbHas — oOlepa3BUBaoliasl — MporpaMma
«buonorus kinerku» (mamee — [Iporpamma) ecTeCTBEHHO - HayYHOW HAIPaBICHHOCTU
0a30BOro ypoBHsI MpelHa3HaueHa Mg OOYyYalolMXCs, NPOSBISIONIMX HHTEpPEC K
OMOJIOrMH M IPOEKTHO-UCCIIEA0BATENbCKON AedaTenbHocTU. [IporpaMmMa HampaBieHa Ha
paciiupeHue 3HaHUN O0ydaroluxcsi B 00JACTH LIUTOJOTUU C DJIEMEHTAaMHM I'€HETUKH,
OMOXUMUH, SMOPUOJIOTUH, TUCTOJIOTUH, & TAKXKE IMOATOTOBKY K BBIIOJIHEHUIO 33JIaHUH,
BCTPEUAIOUINXCA B MCHBITAHUSX Pa3IMYHOrO YpoBHS (mpeanpodeccuoHaIbHbIX
AK3aMEHaX, KOHKypcax, onumnuanax, ['1A).

Conepxxanue Ilporpammsl ciocoOcTBYyeT (HOPMHPOBAHHIO OCHOB €CTECTBEHHO -
HAyYHOW TPaAaMOTHOCTH, PACHIMPEHHUI0 M CUCTEMATHU3allMd 3HAHWUN OOYJaromMXcs IO
OCHOBHBIM pa3zenaM Ouonoruueckor Hayku. [Iporpamma MoxkeT OBITH peann3oBaHa C
NpUMEHEHHEM  JHCTAaHIMOHHBIX  00pa30BAaTENbHBIX  TEXHOJOTHH,  TEXHOJIOTUH
CMEIIAHHOT'O 00yYEHUS.

AKTtyaasHocTh [IporpamMmmel

[utonorust oTHOCUTCS K (DyHIaMEHTaIBHBIM pa3jiefiaM OHOJIOTHH, €€ U3YyUYCHHUE
HEOOXOJMMO JIJIsi OCBOCHHUSI TPAKTHUUECKU BCEX OMOIIOrMUECKUX TUCHUIUINH. CTPOCHHIO
1 (YHKIIMOHUPOBAHUIO KJIETOK IMOCBSIIEHBI OT/CIbHBIC YPOKH 00Ie00pa30oBaTEIbHBIX
KypCOB OOTaHUKH, 300JI0TMH, aHATOMHUH, oOmield Ouonoruud. OJIHAKO B IIKOJbHOMN
MporpaMMe HEJOCTATOYHO OCBEIIEHBl BOMPOCHI MPAKTUYECKOTO MPUMEHEHUS
KOMIUIEKCa 3HAHUU O KieTke. OCHOBaHHBIE HA MPAKTHYECKUX MPUMEpPAX MaTepHalIbl
[Iporpammbr OyayT CIOCOOCTBOBATH YIYYIICHUIO CHCTEMHBIX 3HAHUW O KJIETKE Kak
AJIEMEHTAPHON CTPYKTYPHOU M (YHKIIMOHAIIBHOW €IMHUIIE KUBOT'O, TOHUMAHUIO CYTH
MIPOIIECCOB, MPOUCXOAIINX B KUBBIX OpraHU3Max B UHTETPAIlMU C OCHOBAMU I'€HETHUKH,
OMOXHUMHH, THCTOJIOTHH ¥ YMOPHUOIOTHH.

[IporpaMMa COOTBETCTBYET 3aKOHOJATEIbHBIM M HOPMATHBHBIM JOKYMEHTaM
benepanbHOTO YPOBHS:

¢ «3akoH 00 oOpazoBanuu B POy ot 29.12.2012 1. Ne 273-D3;

e [Ipukaz MunucrepcrtBa obpazoBanus u Hayku P® ot 09.11.2018 r. Ne 196
«O6 yrBepxkaeann [lopsimka opraHW3alud W OCYIIECTBJICHHS 00pa30BaTEILHOM
JESITEILHOCTH T10 TOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOTrpaMMam»;



o [Ipuka3 MunuctepctBa oOpazoBanusi U Hayku PO ot 23.08.2017 r. Ne 816
«O06 ytBepkaenun llopsaka NpUMEHEHHS OpTaHU3AUSAMHU, OCYIICCTBISIFOITIMU
o0pa3oBaTeIbHYIO  JCSATEIBHOCTh, DAJCKTPOHHOTO  OOy4YeHHWsS, JUCTAHI[MOHHBIX
00pa3oBaTeIbHBIX TEXHOJOTUH MPU peaanu3aiiy 00pa3oBaTeIbHBIX IPOTpaMM»y;

e Metonuueckue pekoMeHmanmu «O TpUMEpPHBIX TPEOOBAHHUSAX K MpOorpamMmam
JIOTIOJTHUTEIIBHOr0 00pa3zoBanus jgereir» oT 11.12.2006 r. Ne 06-1844,

e MeTomuyecknue pPEKOMEHAAMH 10 MPOCKTUPOBAHHUIO  JTOTIOJHUTEIHHBIX
o0miepa3BUBAOIIUX MporpamMMm (MUChbMO MUHHUCTEpCTBA O0pa30BaHUA W HAYKH
Poccuiickoit @enepaunn Ne 09-3242 ot 18.11.2015r.).

Hosusuna Ilporpammsbl

B mpomecce oOyuenuss mo IlporpamMme opranusyercs caMOCTOSITEIIbHAs
NO3HAaBaTeNbHAsl  JIEATENBHOCTh  OOYYalOIIMXCS,  Pa3BUBAIOTCA  HAaBBIKH
caMOOpraHu3aluu, dbopmupyromme noTpeOHOCTh K JNajabHEHEeMy
caM00OOPa30BaHUIO U UCIIONB30BAHUIO Pa3HOOOPA3HBIX UCTOYHUKOB HH(POPMALIUH.

IMenarornyeckasi mejIecoo0pPa3sHOCThb

[Iporpamma mpu3BaHa  TOBBICUTH  KOMIIETEHTHOCTh  OOYYalOIIUXCS B
(byHIaMEHTAIBHBIX BOIIPOCaX OOIIei OMOTOTHH Yepe3 MPAKTHUECKYI0 U TEOPETUIECKYIO
NeSITENbHOCTh, HAMPaBICHHBIX HAa OCO3HAHWE HAMpPAaBJICHWNA OHWONOTMH Kak €IMHON
BCEOOBEMITIONIECH HAYKHU.

Heas [Iporpammsbl — pa3BuTHe y 00y4arOIINXCS CUCTEMHBIX MPEACTABICHUNA O
KJIETKE KaK OCHOBHOW CTPYKTYpHOW M (DYHKIIMOHAJBLHOW E€IWHUIIE BCEro »XHWBOTO B
mpolecce  MHTErpald  I[UTOJOTUYECKHX,  OMOXUMHUYECKUX,  T'C€HETHYECKUX,
TUCTOJIOTUYECKUX 3HAHUN U YMEHHUI.

3agaum IlporpamMmbl

Ooyuarowue:

° pacIIMpuTh  TTO3HABATENBHBIH HWHTEpPEC K HW3y4aeMbIM  pazjeiiaM
IIporpammer;

° [MO3HAKOMHUTH 00 yJaroImXcst C KJIFOYEBBIMU HOHSITHUSAMHU u

3dKOHOMCPHOCTAMH, COBPCMCHHBIMU JOCTHXXCHUAMHN HAYKHU B o0OyacTn OUTOJIOI'NH,
OCHOBHBIMM HaITPAaBJICHUAMHU MUTOJIOTMYCCKHUX HCCHGI{OB&HHﬁ;

o chopmupoBaTh y 0OydYarommxcsi OOIEONOIIOTUYECKUE TIOHATHS O
KJICTOYHOM CTPOCHHH >KUBBIX OPTaHU3MOB, B3aUMOCBSI31 CTPOSHUS U (PYHKIINH;
o Pa3BUTh HABBIKHU PEIICHHS MPAKTHUECKUX OMOJIOTUYECKUX 3a/1a.
Pa3zeuearowque:
o MOWCK OOOOIICHHBIX CIIOCOOOB  pEIIeHWS 3a7ad, B TOM  YHCIE



OCYIIECTBJICHUE Pa3BEPHYTOr0 MHGOPMAIITMOHHOTO ITOMCKA;

° BBIXOJI 32 paMKuH  y4eOHbIX  TMPEAMETOB U  OCYIIECTBIICHUE
1IeJICHAIIPABJICHHOT'O MTOUCKA BO3MOKHOCTEHN JJIsl IIIMPOKOT0 MCIIOJIB30BAHUS CPEACTB U
CIIOCOOOB JECHCTBHSL.

Bocnumamensnuie:

o CO3/1aTh YCJIOBUSA I PO ECCUOHATLHONW OPUEHTAINN 00y4YaIOIIIXCS;

o BOCIIUTHIBATh HAYYHOE MUPOBO33PEHUE 00YUAIOIINXCS;

o Croco0CTBOBATh (hOopMHUPOBAHUIO OTBETCTBEHHOTO OTHOILICHUS

00y4YarIMXCcs K OKPYXKaIolEeMy MUPY U CBOEMY 3/10POBBIO.
OTnununTesibHast 0co0eHHOCTH [Iporpammbl

OOyuenne 1o Ilporpamme mnOMOXeT OOydarOIUMCS MOBBICUTH  CBOM
o0pa3oBaTeNbHbIM YPOBEHB, KOTOPBIA MOXKET ObITh IPOAEMOHCTPUPOBAH MIPU IIPUEME B
npeanpodeccuoHagbHble U MPOQPUIbHBIE KIIACChI, @ TAKXKE HAa HUCTIBITAHUSIX Pa3IUYHOTO
YpOBHs (ONMMIMAAAX, KOHKypcax, (pecTUBaIsIX, UTOrOBOM aTTECTALINH).

Karteropus o0y4aromuxcs

[Iporpamma pa3zpaborana jajis obydarommxcs: 14-18 jer, Kenaronuyx MoJIyduTh
3HaHUSl MO0 OCHOBaM ITUTOJIOTHU C DJEMEHTaMU OUOXMMHUH, TE€HETUKH, THCTOJOTHH.
HaGop B rpynmsl cBoOoanbiid. KonudectBo obyvaronuxcs B rpynme 10-15qen.

Cpoxu peasuszanuu IIporpammbi

[Iporpamma paccuutana Ha 1 rog oOydenus. OOIiee KOJIWYECTBO YacOB B TOJI
COCTaBJIET 68 4acoB.

®opmbl ¥ pe:kuM 3aHsaTui o [Iporpamme

[Iporpamma peanusyercs 1 pa3 B Hememto mo 2 wyaca. I[IpogomkurenbHOCTh
y4eOHBIX 3aHATHI YCTAHOBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEH oOydaroniuxcs,
JIOMYCTUMOM Harpy3Ky B COOTBETCTBUU C CAHUTAPHBIMU HOPMAMU U NTPABUJIAMH.

dopma 3aHATUN: UHAUBUAYAIBHO-TPYINOBAsA C MPUMEHEHUEM IHCTAHIIMOHHBIX
TEXHOJIOTHUH.

IInanupyembie pe3ybTaThbl 0cBOeHMs IIporpammbl
1o uroram peanuzauuu IIporpammsel oOyvaroniuecs: OyayT_3Hantb:

® OCHOBHBIC 3TaAllbl PAa3BUTHUA HOUTOJOIMH, OCHOBHBLIC ITOJOXKCHHA KJIETOYHOMU
TCOPHH, POJIb HUTOJIOI'MHU B CUCTEMC OMOJIOrMYECKUX HayK 1 €€ IIPHUKJIAJHOC 3HAYCHHC,

® OCHOBHYIO TEPMHMHOJIOTMIO U METO/bl UCCIEIOBaHUM B 00JACTH LIUTOJIOTHUHU,
YCTPOHCTBO CBETOBOTO MUKPOCKOTIA;

® XUMHUYECKHI COCTaB KJIETKH, OCOOEHHOCTH CTPOCHHS, (YHKIIMOHUPOBAHUS U



ACTICHUS IIPOKAPUOTUYICCKUX U 3YKAPHUOTHYCCKUX KIICTOK]

® OCHOBHBIC IIOHATHA THUTOJIOI'MH, MOJ'ICKy.]'IHpHOfI 6I/IOJIOFI/II/I, I'€HCTUKU,
T'uCTOJIOTHNHU U 3M6pI/IOHOFI/II/I;

® AJITOPUTMBI PEIICHUS TPAKTUYECKUX 3a]1a4.
ITo uroram peanuzauuu [Iporpammel oOyuaronecs OyayT yyuentb:

® CaMOCTOSITEIBHO Pa0OTaTh C TUTEPATYPOU U AHAIU3UPOBATH MPOUYUTAHHOE;

® J1aBaTh KPaTKHE, YETKHUE U JJOTUYHBIE OTBETHI HA MIOCTABJIEHHBIE BOIIPOCHI;

® pemaTh TUMOBBIC 3aJJaHUs TIO IUTOJIOTHH, BBITIOIHSITH JTa0OpaTOPHbIE padOThHI
Y MIPAKTUYECKUE 3aaHus;

® OTJIMYAThb MO ONUCAaHUIO, MOP(OJOrMYECKUM IMPU3HAKaM Ha PUCYHKaX,
MuUKpodoTorpagusx pa3iauyHbIE THUIBI KIETOK, TKaHEW, KJIETOYHbIE OPTraHOUbI,
KJIETOYHBIE BKJIFOYCHHUS, ONIPEAEIATh CTAIUI0 KU3HEHHOI O IUKJIA KIETKH.

COJEPKAHME TPOTI' PAMMBI
YUYEBHbBIN (TEMATUYECKHNN) IVIAH

Ne Ha3Banmue pa3nesnoB KoumuecTBo DopMblI
n/n 4acoB aTrecTanumn/
«
= S KOHTPOJIsI
=] = ]
[
a) = 9
9 ) <
['a) %) <
= =9
=
1. BBogHoOe 3ausTHe 2 1 1 | Bxoxsmee
TECTUPOBAHUE
2. [{uTonorus Kak Hayka 4 2 2 | Texymuit
KOHTPOJIb.
Brinoanenue
MPaKTUYECKUX
3aJaHuN
3. CrpoeHue u XuMH4YecKuii coctaB | 12 6 6 | Texymuit
kietku. O0ecneueHne KIeToK KOHTPOJIb.
SHEpruen Brimonuenune
MPAKTUYECKUX
3aganuii. Pabora
HaJl MPOEKTOM
4, Mertoabl 4 2 2 | Texymuit
IIUTOJIOTUYCSCKOTO U KOHTPOJIb.
TUCTOJIOTHYECKOr0 Brmmonnenne
aHaJIn3a. MPaKTUYECKUX




Muxkpockonus 3aaHui

S. M3roroBiieHrE U aHAIIN3 4 2 2 | Texymuit
MUKPOIIpENnapaToB KOHTPOJIb.
Brinmonuenue
MPaKTUYECKHUX
3aJIaHAN
6. ['enernueckas undopmaius B 12 6 6 | Texymmuit
KJIETKE. 3aKOHOMEPHOCTH KOHTPOJIb.
HACJIEICTBEHHOCTH Beinonnnenue
MPAKTUYECKUX

3aganuii. Pabora
HaJ[ TPOEKTOM

1. Knerounsiii nuki. Murtos 6 4 2 | Texymuit
KOHTPOJIb.
Brimonnenne
MPaKTUYECKHUX
3aJITaHUM

8. Meiio3 8 | 4 4 | Texymuit
KOHTPOJIb.
Brinoanenue
MPaKTHYECKHUX
3aganuii. Pabora
HaJ[ IPOSKTOM

9. [TaTonoruu nejaeHus KJIETOK U 4 2 2 | Texymuit
X nociaencteus. OHTOreHes KOHTPOJIb.
Brinonnenue
MPaKTUYECKUX

3aganuii. Pabora
HaJ| POCKTOM

10. O06o001enue. 3ammuTa MPOSKTHON 8 - 8 | Urorosoe
palboThI TECTUPOBAHUE.
3amura npoeKkTa

UTOI'o 68 29 37

COJAEP) KAHHUE YYEBHOI'O (TEMATHYECKOI'O) IIVIAHA
Pa3zgea 1. BBogHoe 3ausiTue

Teopus. Beenenune B mporpammy «buomorus knetkuy. OOpMbI U METOJIBI
nesitenbHocTU. [1nan paboTel Ha yueOHbIN rosl. HCTpYKTaX MO TEXHUKE 0€30MacHOCTH.

Ilpakmuka. llepBuyHas tuarsoctuka. TecTupoBaHue.
7



Pazgen 2. LluTosiorus kKak Hayka

Teopua. Ilpenmer m 3amadu, UCTOPHUSA PA3BUTHSA, CBA3b C APYTMMH HayKaMH,
IIPUKJIAJHOE 3HayeHue nuronoruu. Kieroynas teopus. YpOBHU OpraHu3aluyu KUBOU
MaTepuHu.

Ilpakmuka. BpIIOJTHEHNE 3aJJaHU HA ONPENEIICHUE U COMOCTABJIEHUE YPOBHEN
OpraHu3aluy KUBOW MaTEPUH.

Pasznen 3. CTpoeHue n XUuMHYeCKU# cocTaB KJIeTKU. Ob0ecnevyeHne KJIeTOK
JHeprueu

Teopusa. Tumbl  KIETOYHOM  oOpraHuW3auvyd. XHMHUYECKHMM  COCTaB U
YIBTPACTPYKTYpHAsI OpTaHMW3alvs KIeTKU. buonormueckme meMmOpanbl. TpaHcmopt
BEIIECTB Yepe3 LUTOIUIa3MaTUYECKYI0 MEMOpaHy KIETOK (IMaCCUBHBIM M aKTUBHBIN
TPAHCIIOPT, FK30LUTO3, SHAOLUTO3). DyHKIMHU M1azManeMMbl. OCOOEHHOCTH CTPOCHUS
000JIOYEK TPOKAPUOTUYECKUX M DYKAPUOTHUECKHX KieTok. llutomnmasma wu ee
CTPYKTYpHBIE 2JIeMeHThI. BakyossipHasi cucteMa. MUTOXOHJIpUU U TUIACTUIbI, UCTOPHUS
uX OTKpbITHS. Snpo untepdazHoit knerku. Anmapar ['onbmku. CtpoeHue u GyHKIIUN
muzocoM. DHporutazmarudeckas ceTb (JI1C). Pubocomel. [Tonupudocomsl. Knerounbrit
ueHtp. Opranouibl ABMKEeHUS. KIleTOUHbIE BKITIOUEHHS.

O6men BemiecTB W dHepruu. [lmacTudeckuit W IHEpreTUUYECKUid OOMEH.
dotocunTtes, ero MmexanusMm. CBeroBasi 1 TeMHOBas (a3nl porocunreza. dorocunTes u
ypOXKall CeJIbCKOXO3SIMCTBEHHBIX KyJIbTyp. KocMuueckas ponb 3€lI€HbIX pPacTeHUM.
XemocuHTe3. I TuKoIun3, ero MexaHu3M U 3HaUCHHUE.

Ilpakmuka. Mopodonoruyeckoe pa3zHOOOpa3ue >SyKapUOTHUYECKHX KIIETOK.
Jlabopatopuass pabora Ne 1 «OOHapyxeHHe OEIKOB, YIJIEBOAOB U JUIUIOB B
Oouonornyeckux oodbekTax». Jlaboparopnas padora Ne 2 «PaccMarpuBaHue IUTACTH]L
PACTUTENBHBIX KJIETOK IOl MUKpOcKoroMy. JlabopaTtopHas pabora Ne 3 «MHoroobpasue
pacTUTENbHBIX KJIETOK Ha MpUMEpe KIETOK JMuaepMuca Setcreasea purpureay.
Jlabopatopnasi pabora No 4 «OOmwMii TIaH CTPOEHUS >KUBOTHOM KIETKHM Ha ypOBHE
CBETOBOM MUKPOCKOIIMWY». BBIMONHEHNE 3ajaHuil HA CpAaBHEHWE CTPOCHUS Pa3IUnIHBIX
KJIETOK. Pemenue 3anau.

Pa3zgen 4. MeToabl HUTOJOTHYECKOT0 U THCTOJIOTHYECKOT0 aHAJIN3A.
Muxkpockonust

Teopua. XapakTepUCTHKAa METOAOB LMTOJOIMYECKOIO M THCTOJIOTMYECKOTO
aHanu3oB. MeTroauka W3TrOTOBJIEHHS W MCCIENOBAaHUS MUKPOIPENAparoB. ['pyniibl
KJIETOK. TKaHM JKUBBIX OpraHu3moB. ['mcromorus. XapakTepuUCTHKAa TKAHEN
PaCTUTENIBHOI'O U )KMBOTHOI'O OpraHu3Ma. TKaHM opraHu3Ma 4yenoBeka. MHUKPOCKOIMSL.
Y CTpONCTBO CBETOBOTO MUKPOCKOIIA.



Hpakmuka. Beimmonnenue SaﬂaHI/Iﬁ Ha OIIPpCACICHUC YBCIUMYCHUA MHKPOCKOIIA,
CpaBHCHHUC MCTOJA0B HUTOJIOITMYCCKOro M rMCTOJIOTMYCCKOro aHajliu3a. HpaKTI/IKYM I10
OUTOJOINK M T'MCTOJIOTHH. Pemenue 3aJa4 C HCIIOJIB30BAHUCM aTjiaCa 11O IHUTOJIOTHH,
T'HCTOJIOTHH 1 3M6pI/IOJ'IOFI/II/I.

Pa3nen 5. U3roroBiieHne U aHAJIU3 MUKPOINIPENapaToB

Teopua. Mukpockonuyeckass TexHUKa. lIpuHUMNBI W 3Tanbl HW3TOTOBIICHUS
MUKpoOIpenapaToB. V3MepeHne MHKpPOCKOMHUYECKUX OOBEKTOB. MHKPO(HOTOCHEMKA.
[Mutoxumus. Luroxumuyeckue meroasl. Crierupuieckre METoIbl OKpaIlIUBaHUsL.

Ilpakmuxka. W3roToBieHHEe W aHAIW3 MPENapaTtoB, OKPAUIEHHBIX pPa3HbIMU
IUTOXUMHYECKMMHU MeToJaMH. BbInoiaHeHue 3agaHuil Ha HM3MepeHHe OOBEKTOB Ha
Mukpodotorpadusix. M3roroBieHre MHUKpoONpenapaToB U pabdora C HUMU C
UCIIOJIb30BAaHUEM CBETOBOIO MUKPOCKOMA. PelleHne 3a1a4 ¢ UCIOIb30BaHUEM aTiiaca 1o
LUTOJIOT UM, TUCTOJIOTHUH U YMOPUOJIOTUN.

Pa3nen 6. 'enerndeckasi uHpopmManus B KjieTke. 3aKOHOMEPHOCTH
HACJICACTBEHHOCTH.

Teopua. SAnpo xineTku. YpoBHU opraHu3anuu xpomocoM. Kapuorun. Metonbl
XpOMOCOMHOTO  aHanu3a. | eHermueckas uH(opmarnmsa. Permmkamms — JTHK.
Tpaunckpunuus. ['enernyeckuii koa. buocunres 6enkoB. CoBpeMeHHbIE TIPEICTaBICHUS
o reHe. MoHorubpuaHoe ckpemuBanue. JurndbpuaHoe ckpenuBanue. CHEIUIEHHOE
HacienoBanue. CIEIUIEHHOE ¢ IMOJIOM HacienoBaHue. HeamnenbHoe B3anMMOAEHCTBHE
T'EHOB.

Ilpakmuka. BpInoliHEHWE 3aJaHUM HA  COCTABJICHUE HWJIUOTPaMMbl U
KapuorpaMmmsl. PellieHue 3a71a4 Ha pa3auyHble BUbI CKPEIIMBAHUS, KOJOMUHUPOBAHHUE,
3MUCTA3, KOMIUIEMEHTAPHOE B3aUMO/ICHCTBUE, OJIMMEPHIO.

Pa3zgea 7. Knerounbiii nukjia. Muro3

Teopua. llepronpl KJIETOYHOrO HUKJIA. MUTOTHYECKOE JEICHUE KIETKU. AMUTO3
W ero 3HadeHue. MMHTO3 — IUTOJIOTMYECKass OCHOBAa OECIOJOr0 Pa3MHOKCHHS.
CTpyKTypHBbIE U3MEHEHUSI U (PU3UOJIOTHYECKHE OCOOEHHOCTH OPTraHOUJOB KJIETKU BO
BpEMSI MUTOTUYECKOTO JIeJIeHUs. bruonornueckoe 3Ha4eHUE MUTO34.

Ilpaxmuxka. BeinonHeHue 3a1aHuil Ha onpezaeneHue pa3 MUTO3a U MUTOTHUYECKOM
aKTUBHOCTH KJIETOK Ha MUKpodoTorpadusx. Pemenne 3aaau.

Pa3zgea 8. Meiio3

Teopusa. MetioTndeckoe fenenue kietku. [lepBoe nenenue meinosa, ero ¢gassl u
XapaKTEPUCTHKA. YMEHBIIEHUE YUCIAa XPOMOCOM KakK pE3yJbTaT IEPBOrO JECIICHUS.
Bropoe nenenne wMeiio3za, (as3pl, WX XapakTepucTuka. [‘ameroreHe3 y uesnoBeka.
Cnoporesnes 1 raMeToOreHe3 y pacTEHHUN.



Melo3 — OUTONOrMYecKass OCHOBa IIOJIOBOTO pa3MHOXKeHHs. buosornueckoe
3HAUYEHNE MEN03a.

Ilpakmuka. BpimonHeHue 3amaHuil Ha ompezeneHue (a3 Meio3a Ha
MUKpodoTorpapusix, CpaBHUTEIbHBIA aHalu3 MHUTO3a U Meilo3a. PemieHue 3amau c
UCTIOJIb30BAaHUEM aTiiaca Mo IIUTOJIOTHH, TUCTOJIOT MU U YMOPUOIIOTHH.

Pasneﬂ 9. IlaTosrorum JACJICHHUA KRJICTOK U UX IMOCJICACTBUAA. OnTorenes

Teopusa. Ilatronormm w™muTO3a W Menosa. [lomummonaus u  aHeymonawus.
NHauBrayanpHOE pa3BUTHE OpraHu3MoB. OIUIOAOTBOPEHUE U Pa3BUTHE 3apojbllia Y
KUBOTHBIX. DTanbl SMOPUOHAIBHOTO Pa3BUTHUS KMBOTHBIX. B3aumopeincTBue uacren
pPa3BUBAIOLIEIOCS  3apoAblllla. bHOreHeTMdyecknii 3aKOH M €ro  COBPEMEHHas
uHrepnperauus. IlocramOpuoHanbHOE pas3BuTHE. BpenHoe BiMsHUE —alKOros,
HUKOTHHA, HAPKOTUYECKUX BEILECTB, 3arPSA3HEHUsI OKPYXKAIOLIEW Cpelbl Ha pa3BUTHE
3apoJbllliell JKUBOTHBIX M 4yenoBeka. OOmas XxapakTepucTHKa M OCOOEHHOCTH
Pa3MHOKEHUS BUPYCOB, OaxkTepuit, BOZOPOCIIEH, MOX000pa3HbIX,
NaropoTHUKOOOPa3HbIX, TPUOOB U HIIaiiHUKOB. CMeHa (a3 B )KU3HEHHOM LIHKIIE.

ITpakmuxka. CocraBnenue cxeMbl HapymieHuit meitosa (I u |l nenenuii). Permenue
3a/1a4y C UCMOJIb30BAaHUEM aTJIAca MO LIUTOJIOTUH, THCTOJIOIUU U 3MOPUOJIOTHH.

10. O000menue. 3aMTA MPOEKTHOMH PadoThI

Ilpakmuka. VIToroBoe TeCTUpOBaHUE 110 OCHOBHBIM paszenaM IIporpammel.
[Tpe3enTanus u 3aUTa yueOHbIX IPOEKTOB 00YUaOIIUXCsl, TOITOTOBICHHBIX B XO/€
peanuszanuu IIporpamMmsl.

®OPMbI KOHTPOJIAI 1 OHEHOYHBIE MATEPHUAJIbBI
JTanbl MeJaroru4eckoro KOHTPOJIs:

° BXO/JISIIIINM;

o MIPOMEKYTOUYHBIN, MPOBOAUTCS B XOJ€ YIEOHOTr0 3aHATHS U 3aKPETUIAIOLIAN
3HaHUS MO JJaHHOM TeME;

o WTOTOBBIM, MPOBOJAWUTCS  IIOCIE  3aBepuieHuss Bcen  I[Iporpammsl
(ITpunoxenue 1).

®opMbI IPOBEICHUS ATTECTANH:

o BBITIOJIHEHUE TPAKTUUECKUX 3aJaHuil (IpakTUKyM, JiabopaTopHas
pabora);

o TECTHPOBAHHUE;

o 3auéTHas padoTa;

o BBITIOJTHEHHE ¥ 3alIUTa MPOEKTHHIX padoT (IIpunoxenue 2).
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(I)opMa MOABEACHUSI UTOT0OB peain3aliiu HpOI‘paMMbl

PeliTuor  oOywaromuxcsi,  OTPAXKAOIIMA  PE3yJbTaTUBHOCTh  OCBOCHHUSA
[TporpaMMmbl, Ha OCHOBaHHMM OaJIOB 3a BBIINOJHEHUE 3aJaHUN IO KaXIOW Teme
(ITpunosxxenue 3) 1 UTOrOBOrO0 TECTUPOBAHUS U 3ALLUTHI MPOEKTHBIX PadOT.

OPTAHUBAIIMOHHO-ITEJAT'OI'MYECKHE YCJIOBUA
PEAJIM3ALIUUA ITPOT'PAMMBbI

@®opmMbl YUeOHOH JeSITeJIbHOCTH:

o JIEKIIUH, MPAKTUYECKUE 3a]JaHUS 110 TPUMEHEHUIO MTOJTYYEHHbBIX 3HAHUN;

o JTUCTAHIIMOHHOE 00yYEeHHE Ha OCHOBE KOMITBIOTEPHBIX MH(GOPMAIIMOHHBIX
TEXHOJIOTUH (3a1aHusl, TECTHI U T.].);

o WHIVMBUIYaJbHbIE KOHCYJIbTALUU 00YJaIOIIUXCS;

o NpaKTUYeCKHe paboThl HCCIENOBAaTENbCKOIO XapakTepa, TpeOyrolue

paboThl ¢ nHpOpMAaIHEH.

OOGyuaroruecs OCBaMBaIOT W (13% 1113 THIIbI JAesiTeJIbHOCTH:
WCCIIEIOBATEIbCKAM, TBOPYECKUM, TMPAKTHYECKUM, a TaKke I103HABATEIbHbIM,
MH(OPMAITMOHHO-KOMMYHUKATUBHBIN U pedIeKCUBHBIN.

B xone 00y4yenus no IIporpamMmme npumMeHsroTcs cienyromue popmMsbl 00y4eHus :
WHAUBUAYAJIbHO-IUCTAHIIMOHHAA (KOrJa Marepuai JOCTYIEH JUIsl CaMOCTOATEIBHOIO
oOydeHnus), ppoHTaIbHas (BBIMOJHEHUE OOITUX 3a/1a4 BCEMHU 00YJaIOIMINUMUCH).

B nponecce peanuzaunu [IporpamMbl TPUMEHSAIOTCS CAEAYIONIME METOIBI:

L4 I10 UICTOYHUKY 3HAHUU: CJIOBCCHBIC, HAI'TIAAHBIC, ITIPAKTHYCCKUC,

o 0 CTETICHHU B3aMMOJICHCTBUS TleJjarora 1 00yJaromuxcs: pacckas, odecena,
caMOoCTOsITeIbHas padoTa;

L4 o IMAAKTUYICCKUM 3ajadaM: IOJAIOTOBKAa K BOCIPHUATHUIO, 06’BHCHCHI/I6,
3aKPCINICHUC MaTCpuajia,

° 10  XapakTepy MO3HABATEILHOW  JIEATEIbHOCTH: 00BSICHUTEIBHO-
WJUTFOCTPATUBHBIN, PENPOAYKTUBHBIN, YACTUYHO-TIOMCKOBBIN, UCCIEN0BATEIbCKUN.

MarepuajbHoO-TeXHHYeCKHe yca0BuA peasn3annu [IporpamMmmbi

TpebGoBaHus K OCHAIIEHUIO Y4EOHOT0 Tpoliecca:

o n1abopaTopHOE 000PYI0BAHHUE;
o MUKPOCKOITHI;
o HAOOpPBI MHUKPOTIPENIapaToB, a TaK)Ke HAOOPHI I CaMOCTOSTEIHHOTO

M3TOTOBJIEHUS MUKPOIIPENapaTos;
o KOMIIBIOTEP C BO3MOXKHOCTBIO BBIXO/a B MHTEPHET;
o MYJIbTUMEIUUHBIN NPOEKTOp (MHTEpaKTUBHAS JOCKA)
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o crieruanbHasi, Hay4Hasi 1 METOAMYECKas JJUTepaTypa mo ooIei Ouoaoruy;
o (UITBEMBI, IPE3EHTAINH, CXeMbI, MUKpOodoTorpadum.

[Ipu peanuzanuu nporpaMmbl pEKOMEHAYETCSI UCIIOJIb30BaTh 000pYA0BaHUE ISt
peanuzanuu KypuaToBCKOro ImpoekTa, a TakkKe o0OpyJI0BaHHE U yueOHbIC KaOWHETHI,
MPEAYCMOTPEHHBIC ISl peau3aliui NpoeKkTa NpeanpodecCuoHaIbHOTO 00pa3oBaHus
«MeaUIMHCKUH KJIacC B MOCKOBCKOM IIKOJIE» U «AKaJeMHUUECKUN KJIAaCC B MOCKOBCKOU

IIKOJIE».
CIIMCOK JIMTEPATYPbI
Cnmcok J1uTepaTyphl, HCNOJIb3yeMblil pu Hanucanuu [lporpammel
1. Ansbeprc b. u ap. MonekynsapHas Ouosorust kinerku. — M.: — MxeBck:

HUL[ «Peryndgpras u XaoTudeckas JIWHAMUKa», WHCTUTYT KOMIIBIOTEPHBIX
uccienoanuit, 2012. — 2000 c.

2. ATiac MUKPOCKONMHMYECKOTO U YIBTPAMHUKPOCKOIMHYECKOTO CTPOCHUS
KJIETOK, TKaHer u opraHos. /B.I'. Enucee, F0.11. AdanackeB, E.®. Korosckuii, A.H.
SuxoBckuii. M3xa.5-e, nep. u non. — M.: Meauuuna, 2004.

3. bannn B.B. Iuronorus. @yHKUHOHAIBbHAA YJIBTPACTPYKTYpPa KIIETKH.
Atnac [DnexTponnsiii pecypc] / banun B.B. — M.: I'DOTAP-Menua, 2016. - 264 c.

4, buonorus xknerku: yueonoe nocodue / A. ®. Hukurun, E. 5. Anoesa, HO.
®. 3axapkuB [u ap.]; moxa pen. A. ®@. Hukurtuna. - 2-e usza. — Cankr-IlerepOypr:
CnenJIut, 2015. - 166 c.

d. bopxynoBa E.H. I{utonorust u oOmas rucronorusi. Meroauka u3y4eHus
TUCTOJIOTHYECKUX TpenapaToB / YuyeOHO-METOAMYECKOe Moco0ue sl CTYACHTOB
BBICIINX Y4eOHBIX 3aBeaeHU. — M.: Dnutyc. — 2016. — 144 c.

6. Bacunpe HO.I'. Iluromorus ¢ ocHoBamu mnartonoruu kierku / FO.T.
Bacunbes, B.M. Uyukos, T.A. Tpomuna. — M.: 3oomemnut, 2013. — 231 c.

1. Mamkuna O.C., benoycoB M.B., Ilomo B.H. Iluronorus: yueGHO-
METOAUYECKOE MocoOure JIJIsi By30B. — BOpoHEXKCKHIT TOCY1apCTBEHHBIM YHUBEPCUTET. —
Boponex: M3aarensckuii nom BI'Y, 2013. — 97 c.

8. [IpakTukyMm mo reneruke denoBeka / B. H. KamaeB u ap.; mox oGmr. pen.
B.H. KamaeBa; BoOpOHEXCKMI TOCyIapCTBEHHBI YHUBEPCUTET. — BOpoHEX:
Mz narensckuii nom BI'Y, 2019. — 206 c.

Q. Uy6 B. B. «boranuka. Yacte 1. CTpoeHHE pACTUTEIHHOTO OpPraHU3Ma.
— M.: MAKC Ilpecc, 2005. — 116 c.

10. FOmkannesa C.U. beikoB B.JI. ['uctonorusi, mUTOIOTUS U SMOPHOJIOTHS.
Kpatkuit atnac: YuebHoe nocodue. — Cn6: M3garensctBo «I1-2», 2006. — 9
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HNHuTepHeT-pecypcsl

1. [utonorust u Ouosiorusi KJIETKU: [DIeKTpoHHbIA pecypc]| // Enunoe okHO
JIOCTYyTIa K 0o0pazoBaTebHBIM pecypcam. URL:
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.2.22&p nr=20 (Jara
obpamenus: 29.06.2020).

2. Karamor HarisaHbIX BUIEOPECYPCOB IO LUTOJOTHH: [DJIEKTPOHHBIN
pecypc] // [{utomnorus. [TpocBeTuTenbckuit WHTEPHET-TIPOSKT URL:
https://cytology.pro/video/ (/lata obpamienus: 29.06.2020).

3. Huronorust: [Dnektpounsiii pecypc] // buonorus nna crynentroB. URL:
https://vseobiology.ru/tsitologiya (Jlata ooparenus: 29.06.2020).

4, Huronorusi:  [DnektpoHubli  pecypc] //  buomonekyna. URL:
https://biomolecula.ru/themes/citologija ([lata oopamenus: 29.06.2020).

5. [{utonorus - Hayka o kierke: [DnektpoHHbIil pecypc] // SKmacc. URL:

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

6. MornekynsipHasi reHeTHka: [ DnekTpoHHbIi pecype] // bonbias Poccutickas
sammkiaonenus URL:  https://bigenc.ru/biology/text/2223984  (Jlatra oOpaiieHus:
19.06.2020).

7. MornekynsipHas reHeTrka: [ DnekTpoHHbId pecype] // Hayka cerogns. URL:
https://www.sciencenow.ru/nauka-i-zdorove/molekulyarnaya-genetika/ ([ara
oOpamtenus: 19.06.2020).

13


http://window.edu.ru/catalog/resources?p_rubr=2.2.74.2.22&p_nr=20
http://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/tcitologiia-
http://www.sciencenow.ru/nauka-i-zdorove/molekulyarnaya-genetika/

IIpuio:xkenue 1

KOHTpOJ]LHO-HC}MC[)HTQJILHLIQ MaTepualjabl

HroroBas arrecranus (Tecr)

1. KakuM Oynmer yBelW4YeHHE MHKPOCKOIIA, €CIIM YBEIWYEHHUE JIMH3BI OKyjsipa x10,
a JIMH3bI 00bekTuBa X407
a) x40 6) x400 B) x50 1) %30

2. Kaxoit opranon i KJIeTKH BbIpabaThIBa€T YHEPTUIO?
a) pubocoma ©) MUTOXOHJIpUS B) SApO T) anmapat [ oybKu

3. Kakoii opranouns obecrnieunBaeT cOOpKy OelKka B KIIeTKax?
a) simpo  0) pubocoma B) KJIIETOUHBIN IIEHTP T) JIM30COMaA

4. Kaxoit opranons 00ecreuyrnBaeT CHHTE3 OPraHNYECKUX BEIECTB U3 HEOPTAaHNYECKUX
B PAaCTHUTEINBHOMN KJIETKE?
a) OIIP 0) MuToxXoHIpHUs B) XJOpOIUIACT T) pubocoma

5. Kaxoit opranouns obecrieunBaeT HaKOIJICHUE TIPOAYKTOB KU3HEACSITEIIbHOCTH B
pacTUTENhHON KIIeTKe?
a) Bakyoinb 0) puOocoMa B) SApO T) MUTOXOHIIPHUS

6. Kto pa3pabotan kieTounyio Teoputo?
a) P.T'yk 0) A. Ban JleBenryk B) T. llIBann u M. lllneiinen r) P. Bupxos

7. Kpome KIIETOYHOrO si/jpa XpaHUTh U Tepe/iaBaTh HACIEACTBEHHYIO MH(POPMAIIHIO
MOTYT:
a) armapat ['onbKu ¥ Bakyonu  0) TU30COMBI U SHAOIUIA3MaTHUYECKU PETUKYITYM
B) puOOCOMBI U IIEHTPUOIN T') MUTOXOHJIPUU U XJIOPOILIACTHI

8. Hamnume kakoro opraHona OTIMYAET KICTKH PACTEHUH OT KJIETOK KUBOTHBIX?
a) IIEHTpajbHas BaKyosb 0) iApo  B) ammapaT ['ob/Kd  T') SHAOIIa3MaTUY €CKHMA

PETUKYITYM
9. KieTka KOXHUIIBI TyKa U KJIETKA KOXKU YEJIOBEKa COAEpKaT:

a) MUTOXOHJpUH  ©O) BaKyOJIH C KJICTOYHBIM COKOM  B) KJIETOYHBIC CTEHKU U3
LIEJUTIONIO3 T) TUIACTH/IBI

10. B kakom opraHoujie paCTUTEIbHOW KIJIETKM HAKAIUIMBAIOTCS MUTATENbHbIE
BelllecTBa?
a) XxpoMmoIutacT 0) pubocomMa B) JICHKOIDIACT T) JIU30COMaA

11. Yucio XpOMOCOM B HCfIKOHI/ITElX — KIJIICTKAaX KpOBH YCJIOBCKA PABHO... B otBer
3aIMMIINUTC TOJIBKO COOTBCTCTBYIOHICC YHUCIO XPOMOCOM.

12. CkoJbKO HYKJIEOTUIOB B T€HE KOJUPYIOT MOCIEA0BATENIbHOCTh 60 aMUHOKHUCIIOT B
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MOJICKYJIC Oenka. B oTBeT 3anuImTe TOIBKO COOTBCTCTBYIOIICC YHNCJIO.

13. B monekyne JJHK kommuecTBo HyKI€OTHAOB ¢ UTO3MHOM cocTaBisieT 30% oT
obmiero yucna. Kakoil mpoueHT HyKJIEOTUAO0B ¢ aJJEHUHOM B 3T0il Mosekyne? B oTBer
3aMUIINTE TOJBKO COOTBETCTBYIOLIEE YUCIIO.

14. Kako#t Tpumier B Monekyne nHpopmanmonHoir PHK coorBercTByeT KomoBoMy
tpuruiety AAT B monekyne JJHK?

15. Cxonbko monekyn [IHK Oyner cogepkath mapa rOMOJIOTHIHBIX XPOMOCOM B KOHIIE
uHTepdaspl? B oTBeTe 3anumuTe TOIBKO YUCIIO.

16. B kmerke mmcta BHUIIHU 32 XpOMOCOMBI. CKOIBKO XPOMOCOM COACPIKHUT
MaKpOCIopa 3TOro pacteHusi? B oTBere 3anMIINTE TOJIBKO COOTBETCTBYIOLIEE YHCIIO.

17. BeiGepure 0COOEHHOCTH MUTOTHYECKOTO JICJICHHSI KIICTKU:
a) K MOJII0CaM PaCXOJIATCS IBYXPOMATHTHBIC XPOMOCOMBI
0) K MoJItF0caM PacXOoIATCS CECTPUHCKHUE XPOMATHIBI
B) B JIOYCPHUX KJIETKAX OKA3bIBAIOTCS YIBOCHHBIC
XPOMOCOMBI
I') B pe3yJibTare 00pa3yroTcs JIB€ JUIUIOUHBIE KIETKH
1) IPOTIECC MPOXOIUT B OJTHO JICTICHUE
€) B pe3yJibTaTe 00pa3yoTCs TaionIHbIE KIETKU

18. Kakwue npoiiecchl MpOUCXOIAT B KIIETKE B ITEPHOJ] HHTEP(a3bI?
a) CUHTE3 OEJIKOB B IUTOILIA3ME
0) ciupanuzaius XpoMoCOM
B) cunte3 U PHK B sanpe
r) peaymnukanua Mmonekyn JHK
1) paCTBOPEHHUE AJIEPHON 000TO0UKHU
€) pacXoXJICHHUE IEHTPUOJICH KIIETOYHOTO IIEHTPa K MOII0CaM KIETKU

19. Bce npuBenéHHBIC HW)KE TPU3HAKH, KPOME JIBYX, MOXKHO HCIOJB30BaTh IS
ONKCaHWsl TIPOIECCOB TMEPBOrO JeJeHus Mero3a. Omnpenenure JBa TNpPU3HAKA,
«BBITIAIAIONINE» U3 OOIIEro CIUCKa, W 3aMUIINTE B OTBET NU(MPHI, MO KOTOPHIMH OHU
yKa3aHbl.

a) 00pa3oBaHUE JBYX T'aIJIOUIHBIX SIEP

0) pacXOXKJICHHE OJHOXPOMATH/IHBIX XPOMOCOM K IMPOTHUBOTIOI0KHBIM TOJIFOCaM

KIIETKU

B) 00pa3oBaHUE YEThIPEX KIETOK C HAOOPOM nc

r') OOMEH y4yacTKaM{ FOMOJIOTHYHBIX XPOMOCOM

1) CIIUpaIA3alus XpOMOCOM
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20. YcTaHOBHUTE COOTBETCTBUE MEXKIY OCOOEHHOCTSIMU HYKJIIEMHOBOW KUCIIOTHI U €€

BUJIOM.
Ocob6ennoctu HykiaenHoBou kuciotsl (HK) Bux HK
A) XpaHUT 1 niepe1aéT HACJICACTBCHHY O HH(POPMAITUIO 1) JHK
b) Bximouaer nykneorunst ATTL] 2) u-PHK
B) Tpuruier MosieKyIibl Ha3bIBa€TCs KOJIOHOM 3) T-PHK

I') Monekysia cCOCTOUT U3 IBYX lIETIeH
J1) nepenaér nndopmaruio Ha pHOOCOMBI
E) Tpunner Monekyspl Ha3bIBaETCSI aHTUKOJOHOM
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Ipuiaoxenue 2

IIpuMepHBIe TeMBI 1JI51 Y4eOHO-HCCIeI0BATEIbLCKUX IIPOEKTOB
Hcropust co3nanusi CBETOBOIO MUKPOCKOIIA.
CraHoBJIEHUE [IUTOJIOTMU KaK HAYKH.
B03MOXHOCTH 3JIEKTPOHHON MUKPOCKOITUH.
Hcropus yueHus o KIIETKe.
CoBpeMeHHBIE MMOJ0KEHUS KIIETOYHON TEOPUH.
Bxuag T. llIBanna, M. lllnennena, P. Bupxosa B pa3BUTHE KJIETOYHON TEOPHUH.

Crpoenue u GyHKIUY sIpa.

© N o a k~ w N PE

Sy- U TCTCPOXPOMATHH. 3HaueHue JJIA JUAarHOCTHKH q)YHKHI/IOHaJIBHOI‘O
COCTOsAHUA KIICTOK.

9. Crpoenue u QyHKIIUU OMOJTOTHIECKUX MEMOpaH.

10.Opranenibl cUHTE3a. DHIOMIa3MaTHYecKas ceTb U pudocombl. CTpoeHue u
byHKIHN.
11. Annapat I'onbmxu. Ctpoenue. OyHKINM.

12. Anmmapat sHeproobecnedenus kieTku. Muroxouapun. CtpoeHue. OyHKITIH.
13.Opranemnibl 1BUKEHHUS.

14.®OuOpUIISIPHO-COKPATUTENBHBIE CTPYKTYPbI KJIETKH.

15.ITepokcucombl. CTpoeHHE, TPOUCXOXKICHUE, PYHKITUH.

16.JTuzocombl. Ctpoenune. OyHKIUN.

17.CoBpemMeHHbIE MPEICTABICHUS O )KU3HEHHOM ITMKJI€ KIETKH.

18.Perymnsius KJI€TOYHOro [UKJIIA.

19. AtionTos.

20. Mexknerounbie KOHTaKThl. Tumbl. CtpoeHue. OyHKIUY.

21.Murto3. CoBpeMeHHbI€ npeacTapiieHus. Hapymenus muTo3sa.

22 Tlonummounaus. [TousiTue, MEXaHU3MbI Pa3BUTHSI, OMOJOTMUECKOE 3HAUCHHE.
23.Cuctema KpoBH B HOPME U TIPU PA3IMYHBIX 3a00JICBaHUSX.

24. CTBOJIOBBIE KPOBETBOPHBIE KIIETKH.

25. Makpodaru. [Ipoucxoxaenue, crpoenne, PyHKIUH.
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26. Heitrpodunsl. Ctpoenne. @yHkuuu. Poib B opranusmMe npu naTojoruu.
27. TpomOouuThl. [Iponcxoxnenne. Crpoenne. ®ynkuun. Ponb B opranusme.

28.Pa3ButHe U TeTepOreHHOCTh TYYHBIX KJIeTOK. MopdodyHKITnOHaIBHAS
XAapaKTEPUCTHKA.

29. «Kmaccuueckue» makpodaru v IeHIPUTHBIEC KIIeTKH. Pa3BuTue.
Mopdomnorus. OyHkmm.

30. Pa3zButue, rereporeHHOCTh, MOPPOPYHKIIMOHAIbHASI XapaAKTEPUCTHKA
¢bubpobdIacToB.

31.Ctpykrypa, OnocunTe3 1 (puOpuIIoreHes3 KojareHa.
32.CTpykTypa, OmocuHTe3  GUOPHILIOreHe3 dJIaCTHHA.
33.MopdodyHKIOHaTBHAS XapaKTEPUCTHKA HEHPOHA.

34. Ty4uHbl€ KIETKHA U UX POJIb B OPraHU3ME.
35.DubpobacThl U UX POJIb B OPraHU3ME.

36.Makpodaru ierkux u ux QyHKIUH.

37.I'uctonorust 1 >SMOPUOJIOTHUSI.

38.becnonoe u MonoBOE pa3MHOXKEHHUE.

39. OHTOreHe3 - MHANBUAYAIBHOE PA3MHOKEHNE OPraHU3MOB.

40. Oco0eHHOCTH Pa3MHOXKEHHUSI BUPYCOB, OaKTEpPUH, BOJOPOCIEH, MOXO0Opa3HBIX,
MaropOTHUKOOOPA3HBIX, TOJIOCEMSIHHBIX, TOKPHITOCEMEHHBIX, TPUOOB,
JIAIIAHUKOB.

41. XMMUYECKHE OCHOBBI )KU3HMU.

42.KnerouHast OMOIOTHS.

43.brosTrka ¢ 3eMeHTaMu 0no00e30MacHOCTH ¥ OMOOXPaHBI.
44 buomeTpus.

45.1 eHHast UHXKEHEPUSL.

46.1'eHeTHKa KJIETOYHOI'O IIUKJIa U TEHETUKA PA3BUTHSL.
47.1'eHOM 2yKapuoT.

48. UMMyHOTeHEeTHKA

49. MeToJbl CeNeKIIMU OPTaHU3MOB.
50.buorexHonorus pacTeHU.

51.I{uToreneruka.
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52.T'enernka yenoBeka.
53. buonndopmarrka u GpyHKIHOHAIbHAS TEHOMUKA.

54 MeauuumHCKas [UATOJIOT USL.
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Ipuiaoxenue 3

PabGounii jucrt
«DOYHKIIMOHUPOBAHME OUOJOTMYECKUX CUCTEM HA BCEX YPOBHSIIX OPraHU3aIUuu
JKU3HU. PacTeHus pa3HbIX cpel 00UTAHUNA»

Ilpouumaiime mexcm Ne 1

Buaumele gyuu COJHEYHOIO CHEKTpa — MCTOYHUK SHEPruu Ipu (POTOCHHTE3E,
OCHOBHOM (pakTOp pocCTa, NBETeHHA U IUIoJOHOImIeHHUs. [lo OTHOmIEHHIO K CBETYy
pacTeHusl JeNITCs Ha TPU TPYHIbI: CBETONIOOUBbIE, TEHEBBIHOCIUBBIE, TEHEIIOOUBBIE.
CBeTomo0MBbIE PACTEHUS MTOCENAIOTCS HAa XOPOILIO OCBELIEHHBIX MECTAX, OBICTPO PacTyT
B paHHEM BO3pacTe, OOWIbHO IUIOJJOHOCST, HUMEIOT JEerKHe CEeMEHa, JajeKo
paspacraromuecss OT MAaTEpPUHCKOIO PACTEHUA. OTH OCOOEHHOCTH I103BOJISIIOT
CBETOJIFOOMBBIM PACTEHUSAM MEPBBIMU 3aCElATh OTKPBITHIE MPOCTPAHCTBA, UX €IIE
Ha3bIBAIOT PacTEHUsIMU-TIMOHEpaMHU (Oepe3a, OCMHa, BACWIBKU U Jp.) TEeHEBBIHOCINBbIE
pacTeHus (enb, IMXTa, TUC) 00Jiee YYBCTBUTENIBHBI K 3aMOPO3KaM, MEJIJIEHHO PacTyT B
paHHEM BO3pacTe, UMEIOT O0JIEE TSHKEIbIE CEMEHA.

B ornuune OT TEHEBBIHOCIIMBBIX, TEHEIIOOMBBIE PACTEHHS XOPOIIO PaCTYyT B
3aTEHEHHBIX MeCTax (KyNeHa, JaHAbIIl, KUCIUIA).

3ananmue 1
Qo06edume npaguibHvle OmMeemul.
1. CeerontoOuBbIE pacTeHUs — 3TO. ...
1) ...pacTeHusi, UCTIONB3YIONIUE BUIMMBIC JTYYH B mpoiiecce poTocuHTe3A.
2) ...pacTeHus1, pacTyIIue Ha XOPOIIIO OCBEIICHHBIX MECTax.
3) ...pacTeHHUs, HE BBIHOCSIINE 3aTCHCHUSI.
4) ...pacTeHUs-MOHEPHI.

2. 3aroioBOK MPEAI0KEHHOro ab3ara:
1) XapakrepucTika TIPUCIIOCOOJNICHWH pacTeHW K pa3HOW  CTEICHH
OCBEIICHHOCTH.
2) OTHOIIIEHUE PACTCHHI K CBETY.
3) AGuoTtnueckuit pakTop — CBeT.
4) OcOOCHHOCTH CBETOIIOOMBBIX PACTCHHUH.
3. JonomuuTensHo# nHopMaruei ab3ana sSBisieTcs:
1) B orTnuuue OT TCHEBBIHOCIIMBBIX, TEHEIOOMBBIE PACTECHHS XOPOIIO
pacTyT B 3aTEHEHHBIX MECTaX.
2) CBeToIf00OMBBIC pACTCHHMS €IIl¢ HAa3bIBAIOT PACTCHUSAMHU — MHOHEPAMH.
3) HcTrouyHUKOM SHEpruu Mnpu (POTOCHHTE3E SBJSIOTCS BHIUMBIC JTYUH
COJTHEYHOTO CTIEKTpa.
4) CBeTom00MBbIC PACTEHUSI TOCENISIOTCS HA XOPOIIIO OCBEIICHHBIX MECTaX.
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IIpouumaiitme mexcm N2

[To oTHOIIEHUIO PACTEHUH K TEILUTY UX MOXKHO Pa3JeUTh Ha TEIIONOOUBBIC U
XOJIOJIOCTOMKHKE pacTeHHs. XOJI0IOCTOMKHE PACTEHHSI UMEIOT Psijl MPUCIIOCOOTIEHUH K
BBEDKMBAHUIO TPU HHU3KHUX TEMIIepaTypax, HalmpuMep, TOJICTBIE W YKECTKHUE JIUCThS,
VTOJNIIEHHYI0 KYTHUKYITY, TOKPBITYI0O BOCKOBBIM HAJIETOM, BOJIOCKA Ha JIUCTHSIX,
CIIOCOOHOCTD JINCTHEB BMECTO JIUCTHEB, KAPIUKOBOCTh, POCT CTEOJIsI B TOPU3OHTAILHOM
MOJIO)KEHUU. XOpOIIO TIEPEHOCIT HHU3KHWE TEMIIEPAaTypbl TaKWE PpACTCHHs, Kak
KapJuKoBas Oepe3a, OpyCHUYHHK, TOITyOuKa, 0aryibHUK OOOTHBIM

U JpyTHE.

3aganue 2
BeimumuTe Ha3BaHHMS pacTEHUM, MPHUCIIOCOOJIEHHBIX K HHU3KHM TEMIIepaTypam.

3aganue 3
Kaxkoe mpucrmoco6iieHre uMeeT 3TO pacTeHHE JIJIs )KU3HHU B YCIOBUSAX HU3KHX

TeMIieparyp?

3apanue 4
Haiiaure B TEKCTE OTBET HA BOIPOC.
[Touemy TemmepaTypa SBISETCS ONPEACISIIONIUM IKOJIOTUUECKUM (HaKTOPOM,
BO3JICVICTBYIOILIMM Ha )KMU3Hb PACTCHUS ?

3aganue 5
Ozarnasbre TekcT Ne 2.
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Mynuyunanvnoe Kazénnoe ooueodpazosamenvroe yupexcoenue
«Cpeoussn ooweoopazosamenvnasn wkoana Ney,
2. Cocenckuii Kozenvckozo paitona Kanyxcckoii oonacmu

JOITOJTHUTEJIbHOH OBIEOBPA30BATEJ/ILHOH OBII[EPA3BHUBAIOII[EH

YTBEPX/AIO

Hupexrop MKOY «COII Ne 2» 1.
CoceHckuii
/J1.B. baxaesa/

"25" mas 2023 r.

[Tpuka3 Ne 88/3 or 25.08.2023

KAJIEH/TAPHBIH YYEBHBIH I'PA®HK
Ha 2023-2024 yueonwiit 200

IIPOI'PAMMBI
«buonozus knemkuy

Hanmenosa Cpoku I'on Bcero Komx-Bo | Komn-Bo 3austuii
HUe (HoMep) | peann3aiy | OOy4eHHs | aKaJeMud | YacoB B B HEJIEIIIO,
TPYIIIBI U, KOJI-BO ECKHX HEJIENI0 | MPOJOIKUTEIbH
y4€OHBIX 4acoB B OCTb OJTHOTO
HEJIelb roj 3aHITHS
Vyammecas | C NepBbII 68 1 pa3 B|2 3amsaTus no 40
10-11x 01.09.2023 HEJENI0 | MUHYT C
KJIaCCOB 1o MepeprbiBOM  Ha
24.05.2024 15 MuHYT

34 wenenu
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