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KoMmieke 0CHOBHBIX XapaKTepPHUCTHK J0NOJTHUTEIbHOM
0011e00pa3oBaTeJIbHON MPOrPAMMBI

[HosicHuTeIbHASA 3aNIUCKA

JononHuTenbHas 001eo0pa3oBaTeibHas o0IIepa3BUBarolias nporpamMmma «buonorus
kietkn» (manee — Ilporpamma) 6a3oBoro ypoBHS — MpeJHa3HAaueHa JUIsi O0ydaroluxcs
NPOSIBISIIONIMX HMHTEpeC K OHOJIOTMM M MPOEKTHO-UCCIIEN0BATENBCKONW JIeATEIbHOCTH.
[IporpamMmMa HampaBiieHa Ha pacIIMpPeHHE 3HAHM, O0y4YalOIIUXCs B OOJACTH LIUTOJIOTUHU C
JJIEMEHTAMHU TEHETHKH, OMOXUMHUHU, SMOPHOJIOTUH, THUCTOJOTHH, a TaKKe MOJTOTOBKY K
BBITIOJIHEHUIO 33JaHUW, BCTPEUAIOIIUXCS B WCIBITAHUSX PA3IMYHOTO ypOBHs (KOHKypcax,
OJIUMITHAJIAX, KOH(DEPECHIINSX).

Copepxanne Ilporpammel crocoOcTByeT (HOPMHUPOBAHHIO OCHOB €CTECTBEHHO -
HAYYHOU IPaMOTHOCTH, PACIIMPEHUIO U CHCTEMAaTU3alli1 3HAHUN 00yJaroluXcs.

HanpaBJ/jieHHOCTh NPOrpaMMBbl — €CTECTBEHHOHAYYHas!.

AKTYaJIbHOCTH

[uTtonmoruss oTHOcUTCA K (yHIAMEHTAJIbHBIM pa3feiiaM OWOJIOTUH, €€ HU3yYEHUe
HEOOXOMMO ISl OCBOCHHS MPAKTUYECKU BCEX OMOJOTMYECKUX IUCUHUIUIMH. CTPOCHMIO U
(YHKIIMOHUPOBAHUIO KJIETOK MOCBSIIEHBI OT/IEIbHBIE YPOKH 00I1€00pa30BaTEIbHBIX KYpPCOB
OOTaHUKHU, 300JIOTUM, AaHATOMHUM, OOmIeld Ouosornu. OgHAKO B IIKOJIBHOW Iporpamme
HEJ0CTAaTOYHO OCBEIICHbl BONPOCHI MPAKTUYECKOTO NPUMEHEHHUS KOMIUIEKCAa 3HAHUUA O
kiaeTke. OCHOBaHHBIE Ha TIPAKTHUECKUX TMpuMepax wmatepuansl [IporpamMmber  OymyT
CIOCOOCTBOBATH YIYUYIIEHUIO CUCTEMHBIX 3HAHHUM O KJIETKE KaK 3JIEMEHTAPHOU CTPYKTYPHOU
U (pyHKIMOHAIBHON €AMHMIIE >KUBOTO, MOHUMAHHWIO CYTH IPOIECCOB, MPOMCXOAIINX B
KUBBIX OpPraHM3Max B HHTETPAllMd C OCHOBAMHU TEHETHKH, OMOXMMHH, THCTOJOTHH U
SMOPHOJIOTHUH.

OT1nuvureabHas ocodeHHocTb IIporpaMmmbl

[Iporpamma  siBisiercs  MOAM(UUMPOBAHHON, OHAa  COCTaBJI€Ha Ha  OCHOBE
JOTIOJTHUTENBHONU  00111e00pa3oBaTenbHOl  o0Iepa3BuBaroiel nporpammel  «buosorus
kietkm» 2021r., cocraBurens Lpranosa JIL.H. [{ns peanuzarnuu B 2023-24 yyeOHOM oAy B
nporpaMMme OBIT CKOPPEKTHPOBAH Y4YeOHBIN IUTaH, BHECCHBI HM3MEHEHHsS, OOYCIIOBJICHHBIC
U3MEHEHHEM HOPMATUBHO-TIPaBOBON Oa3bl.

OO6yuenue o [Iporpamme moMoxeT 00y4aroIIMMCs TOBBICHTH CBOM 00pa30BaTEIbHBIM
YPOBEHb, KOTOPBIA MOXET ObITh MPOAEMOHCTPUPOBAH HA MCHBITAHUSAX PA3IUYHOTO YPOBHS
(omuMmnuagax, KOHKypcax, pecTuBaIsiX, UTOTOBOM aTTECTAIUH).

[IporpamMma peanmu3yeTrcss € MCIOJIB30BAaHUEM TEXHOJOTHH HCCIeI0BATEIBCKOTO
oOydeHuss W y4eOHOTO MPOCKTHPOBAHMS, KOTOPBIC IMO3BOJSIOT MPEOJONETh «3HAHUEBBIN
MOJIXO» B TOJIB3Y «ACSITEIFHOCTHOTO» M MPAaKTHKO-OPUEHTHPOBAHHOTO. B X0/1e OCBOCHHS
IPOrpaMMbl MBI OTBETUM Ha BOMPOCHL: «UYTO MPOHUCXOIUT?», «KaK MPOUCXOAUT?» U, CaMoe
TJIABHOE, «TIOYEMY ATO MPOUCXOIUT?» B KIIETKE.

AJpecat nporpaMmmabl

[Tporpamma paspaborana st odydaronuxcs 15-18 ner, sxenammx noxyduTh 3HAaHUS
10 OCHOBaM IIUTOJIOTHH C AJIEMEHTaMu OMOXHWMUH, T€HETHKH, ructosioruu. Habop B rpymmbl
cBoboanbii. KomuuectBo oOyuatomuxcs B rpymnmne 10-15yqenn.

Bo3pactHblie 0oco0eHHOCTH

15-18 ner — roHOmIECKHIl BO3pacT. 3aBeplieHHE (PU3UUECKOTO0 M TCUXUYECKOTO
co3peBanus. CoruanbHas TOTOBHOCTh K OOIIECTBEHHO MOJIE3HOMY MPOU3BOIUTEILHOMY
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TPYyAy M TPa)XJAaHCKOW OTBETCTBEHHOCTH. B OTiMuMe OT MOAPOCTKOBOTO BO3pacTa, e
MPOSIBJIICHUE WHIUBUIYAIBHOCTU OCYIIECTBIISIETCS Ojarofapsi caMOUACHTU(MUKAIIMN — «KTO
s»», B FOHOILIECKOM BO3PacTe MHINBUILYAIBHOCTh BBIPAKAETCA YEPE3 CAMOIIPOSIBICHUE — «KaK
s Biusito». OCHOBHAs 3a/1aya rejarora JOMOJHUTEIBLHOTO 00pa3oBaHus B paboTe ¢ IeTbMU B
Bo3pacte 15-18 ner cBOAUTCS K PEUICHHIO MPOTUBOPEUHS MEXKAYy TOTOBHOCTBIO HX K
MOJIHOLICHHOM COIMAIbHOM JKU3HU U HEJOMYIIEHHEM OTCTABaHUS OT >KU3HU COJEPKAHUA U
OpraHM3aIK UX 00pa30BaTEIbHON ACSITEIbHOCTH.

O6bem u cpoku peanusanun [IporpamMmel

[Iporpamma paccuntana Ha 1 rox oOydenus. OOIliee KOJUYECTBO YacOB B TOJ
cocrasisieT 114 gacos.

Pexum 3anusaTuii no Iporpamme

[Iporpamma peanusyercs 3 pa3a B HeJeno 1o 1 yacy.

dopma 3aHITUI: UHIUBUAYAJIBHO-TPYIIIOBASI.

Ileparornyeckas nejaecoo0pasHoOCThb

[Iporpamma pu3BaHa MOBBICUTH KOMIIETEHTHOCTb oOy4Jaronmxcs B
dbyHIaMEHTAIBHBIX BOMpOcax oOIeld OMOJIOTUM Yepe3 MPAKTUUECKYI0 M TEOPETUYECKYIO
JeSATEIbHOCTh, HAMpAaBICHHBIX Ha OCO3HAHHWE HaNpaBJICHUM OWUOJOTUU KaK eJUHOU
BCEOOBEMITIONIECH HAYKH.

Hear IIporpammbl — pa3BUTHE Yy OOYYaIONIMXCS CHUCTEMHBIX MPEICTABICHUN O
KJIETKE KaK OCHOBHOW CTPYKTYPHOU M ()YyHKIIMOHAJIBLHOW €AMHUIIE BCETO KUBOTO B IIpoliecce
WHTETpaly [IUTOJIOTUYECKUX, OMOXUMUYECKUX, TEHETUUECKUX, TUCTOJOTUUECKUX 3HAHUN U
YMEHUM.

3anayu [Iporpammbl

Ooyuaromue:

pacliMpuTh I[O3HABaTENbHBIA HHTEpEC K U3ydaeMbiM paszjaenam [Iporpammsi;
MO3HAKOMUTHh  OOYYAIOIIUXCS C  KJIIOYEBBIMH TMOHATHSIMH H  3aKOHOMEPHOCTSIMH,
COBPEMEHHBIMH JTOCTH)KCHUSIMU HAyKW B 00JIACTU LIUTOJIOTHH, OCHOBHBIMHU HaIPABJICHUSIMU
LIUATOJOTUYECKUX UCCIIEI0BAaHUN;

chopMupoBaTh y OOyYarOMMXCS OOIICOMONOTHYECKUE TIOHATHS O KIETOYHOM
CTPOCHUU KUBBIX OPraHW3MOB, B3aUMOCBSI3H CTPOCHUS U (PyHKIINH;

Hay4yuTh OOydYarouuxcsi 0OOOUIEHHBIM CIOcOOaM peIIeHUs 3a/ad, B TOM 4YHUCIE
OCYLIECTBJIEHUIO PAa3BEPHYTOr0 MHPOPMALIMOHHOTO TTOUCKA.

PaszBuBarwimue:

Pa3BUTh HABBIKU PEIICHUS MPAKTUYECKUX OUOJIOTUUECKUX 3a]1ay;

BBIXOJ] 32 PAMKH Y4E€OHBIX MPEAMETOB U OCYLIECTBICHHUE IIEJICHANPABIEHHOTO MOUCKa
BO3MOYKHOCTEH JIJIsl IMPOKOTO UCIIOJIb30BAHUS CPEACTB U CIIOCOOOB IEHCTBHUS.

BocnurareibHbie:

BOCITUTHIBATh HAYYHOE MUPOBO33PEHUE O0yJaArOIIINXCS;

cO37aTh YCIOBUS JJIsI MPOGECCUOHATBHONW OPUEHTAIIMH 00YUaIOIIUXCS;

croco0cTBOBaTh (OPMHUPOBAHUIO OTBETCTBEHHOTO OTHOIICHUS OOYYarOImUXCs K
OKpPY’KaloIlIeMy MUPY U CBOEMY 37J0POBBIO.

Ilnanupyempblie pe3yabTaTthbl 0cBoeHus [Ilporpammbl
IIpeameTHbIe pe3yJIbTATHI:
[To utoram peanuzanuu [Iporpammel, oOyyaromuecst OyayT 3Hantb:
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- OCHOBHBIE ATanbl Pa3BUTHUs LIUTOJOTUH, OCHOBHbBIE MOJIOXKEHUS KJIETOYHOM TEOPUH,
POJIb IIUTOJIOTHH B CUCTEME OMOJIOTHYECKUX HAYK U €€ IIPUKIIATHOE 3HAUCHUE;

- OCHOBHYIO TEPMHUHOJIOTHIO U METOJbl MCCIEA0BaHUN B 00JACTU LIUTOJIOTUH,

- OCHOBHBIE MOHSTHSI IUTOJIOTUHU, MOJIEKYJIIPHON OMOJIOTMH, T€HETUKU, TUCTOJIOTUU U
AMOPHUOJIOTHUY;

- aJITOPUTMBI PELICHUS MPAKTUYECKUX 3a7a4.

JIN4YHOCTHBIE pe3y/IbTaThl:

ITo ntoram peanuzanuu IIporpammsl, y oOydatonuxcs OynyT_cgopmupogansl:

- OCO3HAHME €IMHCTBA M IEJIOCTHOCTH OKPYXAIOLIEro MHpa, BO3MOYKHOCTU €r0
NO3HAaHUA U OOBSCHEHHS] HA OCHOBE JOCTH)KEHHUM HAYKH.

- OCO3HaHME NMOTPEOHOCTH U TOTOBHOCTH K €CaMOOOpPa30BAaHHIO, B TOM YHUCJIE U B
paMKax CaMOCTOSITEJIBHON JAESATENBHOCTA BHE IIKOJIBI.

- OLICHKA )KM3HEHHBIX CUTYyallM C TOYKM 3peHHs Oe30macHoro odpasza XU3HU U
COXpaHEHUS 3/10POBbS.

MeTanpeaMeTHbie pe3yJibTaThl:

1o uroram peanuzanuu [Iporpammel, y oOyuaromuxcs OynyT pa3eunibl:

- YMEHHME CaMOCTOSITENIbHO ONPENENATh LENH, CTaBUTb U (POPMYJIUPOBATH HOBBIE
3aJlayd B I103HABATEJIbHOW NEATEIbHOCTH, MOTHUBBI U HMHTEPECHl CBOEHU IMO3HABATEIbHOU
NEeSATEIbHOCTH.

- YMEHHME CaMOCTOSITENIbHO IUIAHUPOBAaTh MYTH AOCTHKEHHUSA LENeil, B TOM YHCIIe
albTEpPHATUBHBIC, OCO3HAHHO BbIOMpaTh Haubosiee HP(PEKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U MMO3HABATEJIbHBIX 3a/a4.

Copnepixkanue nporpamMmmbl

Y4eOHBIN MJIAH

Ne HasBanue pa3nenoB KosmuecTBo DopMbI
n/n JacoB arrecranumn/
<
= g KOHTPOJISA
=] = =
|
) [ =
51 ) =
=) 5] [+
o =9
=
1. BBoaHoe 3ansgTie 2 1 1 | Bxogsiee
TECTUPOBAHUE
2. [{utonorus kak Hayka 12 6 6 | Texymmii
KOHTPOJIb.
BreinmosHeHue
MPaKTHIECKUX
3aJIaHUN




Crpoenue u xumuueckuii cocta | 20 | 10 | 10 | Tekymmuii
kieTkd. O0ecrneueHre KIETOK KOHTPOJIb.
SHEpPrueun Brimonnenue
MPAKTUICCKUX
3aganuii. Pabora
HaJl TPOCKTOM
MeTtobl 8 4 4 | Texyumii
IIMTOJIOTHYECKOT'0 U KOHTPOJIb.
THCTOJIOTHYECKOIO BrinoniHenne
aHaJIn3a. [IpakTyeckux
Muxkpockonus. 3aJaHUN
U3srorosiieHne u aHanns 10 5 S5 | Tekymmii
MHUKPOIIPEIapaToB KOHTPOJIb.
Brinonnenue
MPaAKTHYECKUX
3aJaHui
['enetnueckas uapopmarus B 16 | 8 8 | Texymmii
KJIeTKE. 3aKOHOMEPHOCTH KOHTPOJIb.
HaCJIEeACTBECHHOCTH Brmonnenue
MPaKTHIECKUX
3ajmanui. Pabora
HaJl TPOCKTOM
Knerounsiit nukia. Mutos 12 | 6 6 | Texyuwmit
KOHTPOJTb.
Brmonnenue
MPAKTHICCKUX
3aJaHuil
Meiios 11 | 5 6 | Texymwmii
KOHTPOJIb.
Brimonanenue
MIPAKTHICCKUX
3aganuii. Padora
HaJ[ MPOCKTOM
[TaTonornu geneHus KJIETOK U 9 4 5 | Tekymmii
nx nocueacteus. OHTOreHe3 KOHTPOJIb.
Brimonnenune
MPAKTUIECKUX

3aganuii. Padbora
HaJ| MPOCKTOM




10. O06006menue. 3amura npoekTHon | 14 - 14 | Utorosoe
paboTHI TECTHUPOBAHHUE.
3alura npoeKTa

Hroro 114 149 |65

Conepxxanue y4eOHOro 1jiaHa

Pa3znen 1. BBogHoe 3ansiTHE

Teopusa. Beenenue B nporpammy «buosorust knetkuw». @opMbl 1 METOBI
nesitenbHocTH. [1nan paboTel Ha yueOHbI roj. THCTpyKTax o TEXHUKE O€30MacCHOCTH.

Ilpaxkmuka. IlepBuuHas quarHoctuka. TecTupoBaHUE.

Pa3nen 2. LluToJiorust kak Hayka

Teopua. llpenMmer W 3ajgadd, HUCTOpPUS pa3BUTHUA, CBA3b C JPYTMMHM HayKaMH,
IPUKIAJAHOE 3HA4YeHWe wuTojoruu. KilerouHass Teopus. YpPOBHM OpraHM3allMd KUBOU
MaTEpHH.

Ilpakmuka. BpllONHEHWE 3aJaHUI HA ONPEIEICHUE M COIOCTABICHHE YPOBHEU
OpraHHu3ally )KUBOI MaTEpPUU.

Paszgen 3. CrpoeHue M XuUMHYECKHH cocTaB KJeTKH. OlecrnedeHue KJIIETOK
JHepruen

Teopua. Tunbl KIETOYHOM OpPraHU3alMi. XMMHUYECKUN COCTAB U YJIBTPACTPYKTYpHAs
opranuzanusi  KjaeTku. buonornueckue wmeMOpanbl. TpaHcmopT BelIeCTB  4epe3
UTOIIa3MaTHYECKYI0O MEMOpPaHy KJIETOK (ACCMBHBIA M AKTHBHBIM TPaHCHOPT, SK30LUTO3,
SHJIOLIUTO3). OyHKIUU 1a3MajJeMMBlI. OcobenHoctu CTpOEHUs 000Js1049eK
IIPOKApPUOTUYECKUX U 3YKAPUOTUYECKUX KIIETOK. LlUTOImasma u ee CTpyKTypHbIE SJIEMEHTHI.
Bakyossipnas cucremMa. MUTOXOHApUM W IUIACTUABI, MCTOPUS HUX OTKPbITHUS. Smpo
untepdaznoit  kinerku. Anmapat lompmxu. CrpoeHne U (QYHKUHH — JIM30COM.
Ounommazmatudeckas cetb (DIIC). Pubocomsl. ITlommpubocombl. Kietounsiii meHTP.
Opranouzs! ABMkeHUs. KiieTouHble BKIIFOUEHHUS.

OO6wmen BemecTB U dHeprud. [lnactudeckuit u ’HEpreTudeckuii ooMeH. MoToCUHTE3,
ero mexaHu3M. CBeroBass U TemHOBass (a3l ¢orocuHTe3a. DOTOCHMHTE3 U ypoxkaii
CEJIbCKOXO3SIMCTBEHHBIX KyNbTyp. Kocmuyeckas poiib 3€JIEHBIX pACTEHUH. XEMOCHHTE3.
['MuKonu3, ero MexaHu3M U 3HaUYCHHUE.

Ilpakmuxka.  Mop@donoruyeckoe  pa3HOOOpa3ue  IYKAPUOTHUECKUX  KIIETOK.
JlaGopatopunas pabora Ne 1 «OOHapykeHue O€JIKOB, YIJIEBOJOB U JIMIUIOB B
ouosiornyeckux oObekTax». JlabopartopHass padora Ne 2 «PaccmaTpuBaHue TUIacTHA
pacTUTENBHBIX KJIETOK IOJ MUKpOCKorom». JlaGopatopHas padota Ne 3 «MHorooGpasue
pacTUTENBbHBIX KIETOK Ha TMpUMepe KIETOK JmuaepMuca Setcreasea purpureay.
JlaGopatopHas padota Ne 4 «OOmuii miaH CTPOSHUs )KUBOTHOM KJIETKH Ha YPOBHE CBETOBOM
MUKpPOCKOIIMW». BBINOJHEHUE 3aJaHUil Ha CpPaBHEHHE CTPOECHUS PAa3IMYHBIX KIETOK.
Pemenne 3anau.

Pa3znen 4. MeToabl IMTOJOTMYECKOT0 U THCTOJIOTHYECKOI0 AHAJIN3A.
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Muxpockonust

Teopusa. XapakTepruCTHKa METOAOB LIUTOJOTHYECKOTO U THCTOJIOTHYECKOTO aHAJIU30B.
Meroauka W3rOTOBIEHUS W HCCIEIOBAHMS MHKpomnpenapaToB. ['pymnmbl kineTok. TkaHu
KUBBIX OpraHu3MoB. ['mcronorus. XapakTEepUCTUKA TKAaHEH PACTUTENBHOTO M KUBOTHOIO
opranu3Ma. TkKaHM oOpramuM3Ma 4YenoBeka. MUKpOcKonus. YCTPOMCTBO CBETOBOIO
MHKPOCKOTIA.

Ilpakmuka. BBIIONHEHUE 3aJaHUM Ha OIPEACICHUE YBEIWYEHUs MUKPOCKOIA,
CPaBHEHHE METOJOB LHTOJIOTUYECKOTO M THUCTOJIOTMYECKOTO aHanmusa. [Ipaktukym 1o
LHUTOJIOTUA W THUCTOJOTHM. PemeHue 3amad C MCIOJb30BAHMEM AaTjaca MO LUTOJOTHUH,
TUCTOJIOTUU U SMOPHUOJIOTHUH.

Pa3znen 5. U3roToBjieHue M aHAJIM3 MUKPONIPENapaToB

Teopua. Muxkpockonuueckass TeXHUKA. IIpuHOUIBI W 3Tanbl  W3rOTOBJICHUSA
MUKpomnpenaparoB. l3MepeHue MHKPOCKONMYECKMX OOBEKTOB. MUKpopoToCcheMKA.
[uroxumus. llutoxumudeckue meroabl. Crienuduueckue METO bl OKpaITUBAHUS.

Ilpakmuka. V3roroBiieHMEe Y aHaIUM3 [PENApaToB, OKPALICHHBIX Pa3HbIMU
UTOXUMUYECKUMHU MeToJaMH. BpInoliHeHHe 3aJaHuii Ha U3MEpeHHe OOBEKTOB Ha
MukpogoTorpadusx. M3rotoieHre MUKpONpenapaToB U paboTa ¢ HUIMHU C UCIIOIb30BaHUEM
CBETOBOIO MHKpOCKomna. Pemenue 3amad ¢ HMCHONB30BAHMEM aTiiaca 10 LUATOJIOTHH,
TUCTOJIOTUU U SMOPHUOJIOTHUH.

Pa3nen 6. 'enerudeckasi uHgopmanus B KjieTke. 3aKOHOMEPHOCTH

HACJIeACTBEHHOCTH.

Teopua. Snpo xierku. YpOBHU oOpraHuzauuv xpomocom. Kapuotun. Metonbl
XpoMocoMHOro aHanusa. ['enernueckas unopmanusa. Perumkanus JHK. Tpanckpunims.
['enetnueckuit  kox. buocunre3 OenkoB. CoBpeMEHHBIE TIPEACTaBICHUS O TEHE.
Momnorubpunnoe ckpemuBanue. Jurubpuanoe ckpemmBanue. CliemsieHHOE HAclieJOBaHUE.
CuemuieHHOE ¢ MOJIOM HaclenoBanue. HeamtenbHoe B3aUMO/IEICTBUE TEHOB.

Ilpakmuka. BpinoNHEHNWE 3aJjaHUM HA COCTABJICHUE WIUOTPAMMbl U KapHOTPaMMBI.
Pemienne 3amad Ha pa3nuyHble BUIbl CKPEIIMBAHUSA, KOJIOMHHUPOBAHUE, SMUCTAa3,
KOMIUJIEMEHTAPHOE B3aUMOJEHUCTBUE, MIOJIUMEPHIO.

Paznen 7. Kierounblii nukji. Murto3

Teopua. 1leproipl KIETOYHOTO HHUKJIA. MUTOTHYECKOE JETICHUE KIETKU. AMUTO3 U €r0
3HaYeHue. MUTO3 — LMUTOJIOTHYECKass OCHOBa Oecmoioro pasmMHOkeHUs. CTPyKTypHBIC
W3MEHEHUs U (U3UO0JIOTHYECKHE OCOOEHHOCTH OPTaHOUIOB KJIIETKUA BO BPEMS MUTOTHYECKOTO
neneHus. buonornyeckoe 3HaYEHNE MUTO3A.

Ilpakmuka. BeinoiHeHWe 3a7aHuil Ha omipejeseHue (a3 MUTO3a U MHUTOTHUECKOM
aKTUBHOCTH KJIETOK Ha MuUKpodoTorpadusix. Pemenue 3anay.

JlaGoparopnas pabdota «Habmronenue a3 MuTO3a B KJIETKaX pacTCHUI

Pa3nen 8. Meiio3

Teopua. Meriotnueckoe paeneHue kieTku. llepBoe aenenune meinos3a, ero (assl u
XapaKTEPUCTUKA. Y MEHBIICHUE YUCJIa XPOMOCOM KakK pe3ysbTaT NEepBOro naeneHus. Bropoe
JeneHne Merosa, (asel, WX xapakTepucTuka. ['ameroreHe3 y uyenoBeka. CroporeHes u
raMeTOreHe3 y pacTeHHM.

Meiio3 — HUTOJI0THYECKass OCHOBA MOJOBOTO Pa3MHOXKEHHUS. brosornyeckoe 3HauyeHne
Meio3a.

Ilpakmuka. BeimonHeHwe 3ajaHuii  Ha  ompejaeleHue  (¢ga3  Meio3a Ha
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MuKpodoTorpapusx, CpaBHUTEIBHBIM aHAIU3 MHUTO3a M Meio3a. Pemenue 3amau ¢
MCII0JIb30BAaHUEM aTJjaca 1Mo IUTOJIOTUH, TUCTOJIOTUU U SMOPUOJIOTHH.

Pa3nen 9. [laTosioruu nejieHus1 KIeTOK U UX nocjaeacreusi. OHToreHes

Teopua. Ilatonorun wmurto3a U Menosa. llomummonaus w©  aHEYIUIOUAUSA.
NHnuBuayanbHOEe pa3BuUTHE OpraHu3MoB. OIJIOJOTBOPEHHE U Pa3BUTHE 3apojibllia Yy
KUBOTHBIX. JTalbl SMOpPUOHAIILHOIO Pa3BUTUSA KUBOTHBIX. B3aumoneiicTBue wyactei
Pa3BHUBAIOLIETOCS 3apOAbIIIA. BHOTEeHETUYECKUI 3aKOH U €r0 COBPEMEHHAS MHTEPHPETALHS.
[TocTaMOpuoHansHOE pa3BuTHE. BpenHoe BIMsIHUE alKoOroJisi, HUKOTUHA, HAPKOTHYECKUX
BEIIECTB, 3arpsA3HECHHS OKPYX AIOWIEH CpeIbl Ha Pa3BUTHE 3apOJBIIIEN >KUBOTHBIX U
yenoBeka. OOIIasi XapakTepUCTUKa M OCOOCHHOCTH Pa3MHOXKEHHsS BUPYCOB, OaKTepui,
BOJOpOCIIel, MOX00Opa3HbBIX, TATOPOTHUKOOOPA3HbIX, IpUO0B U JHIaiHUKOB. CMeHa (a3 B
KU3HEHHOM LIHUKIJIE.

Ilpakmuxka. CoctaBinenue cxeMbl HapymeHuit meiioza (I u Il nenenuit). Pemenue
3a/1a4 ¢ UCMOJIB30BAHUEM aTJiaca Mo UTOJIOTUH, TUCTOJIOTHU U SMOPHUOJIOTHUH.

10. O6061meHne. 3amuTa NPOEKTHOM PadoThI

Ilpakmuka. IToroBoe TeCTUpOBAHUE 110 OCHOBHBIM paszenaM [IporpaMmel.

[Ipe3enTtanus u 3amKTa Y4eOHBIX MPOEKTOB 00YYAIONIUXCsI, TOATOTOBICHHBIX B XOJI€
peanusanuu [IporpamMmel.

@opMbI aTTECTAIIHM (KOHTPOJISI) M OIIEHOYHbIE MATEPHAJIBI

JTanbl NeIaroru4ecKoro KOHTPOJIs:

BXO/JISIIINM;

MIPOMEXYTOUHBIN, MPOBOJUTCS B X0J1€ YU€OHOTO 3aHITHUS U 3aKPETUISIONIUN3HAHUS 110
JIAaHHOU TeMe;

UTOTOBBIN, IPOBOJAUTCS Tocie 3aBepiuenus Beei [Tporpammel (ITpunoxenue 1).

DopMbI IPOBEICHUSA ATTECTANNH:

BBITIOJIHEHUE TTPAKTUYECKUX 3aJjaHui (TIPaKTUKYM, J1a00opaTopHas paboTta);

TECTUPOBAHUE;

3auéTHas pabora;

BBITTOJIHEHHUE U 3aIlKUTa MPOEKTHBIX padoT (ITpunoxenue 2).

®opmMa noJBeIeHUs1 HTOT0B Peaju3aluu NPOrPpaMMbl

PeliTuHr 00yyaromumxcs, oTpaxaroluid pe3yIbTaTUBHOCTh OCBOCHHUSI MPOrpaMMBbl, Ha
OCHOBaHWU 0aJlTOB 3a BBINOJHEHUE 3aaHuii Mo Kaxpoil Teme (IIpunoskenue 3), UTOrOBOroO
TECTUPOBAHUS U 3AIUTHI MPOEKTHBIX PaOOT.

KoMiekc opraHnM3aiiMOHHO-NEeJArOru4eCKuX yCJa0BUH
MeToan4yeckoe odecrevdeHne MporpaMmbl
DopMbl 1eSITEJILHOCTH:
JICKITUH, PAKTUICCKUE 3aJaHUS 110 PUMEHEHHIO TIOJTYUCHHBIX 3HAHMIA,
WHAVBHUIYaTbHBIE KOHCYJIBTAIMN 00yJarOIINXCs;
MpaKTUYECKUE PaOOThI HCCIEOBATEILCKOTO XapakTepa, TpeOyromme padoThl ¢

uHpopmaruei.
OOyyarormuecss OCBaWBalOT CIEAYIONIUME THIbI JeSITeIbHOCTH: HCCIIEI0BATEIbCKHM,
TBOPUYECKUH,  TPAKTUYECKWH, a  Takke  TO3HaBaTeNbHBIM,  WH(OPMAIMOHHO-

KOMMYHUKATUBHBIN U pedhIeKCUBHBIN.
B xoxe oOyuenus no Ilporpamme mnpumeHsitorcs cienayromnre (popMbl 00y4deHHS:
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WHIUBUyallbHass (Korga MmaTepualn JOCTYyNEeH Ui CaMOCTOSITEIBHOTO  OOy4eHHs),
dbpoHTanbHas (BBITOJHEHNE OOIIMX 3a7a4 BCEMU O0yJarOITAMHUCS ).

B nporiecce peanuzanuu [IporpamMMbl MpUMEHSIIOTCS CIIEIYIOIINE METO/bI:

10 UCTOYHUKY 3HAHUU: CJIOBECHBIC, HATJISAIHBIC, IPAKTUYECKHUCE;

M0 CTENEHW B3aUMOACHCTBHs TMemarora M OOydYaroIIMXCSi: pacckas, Oecena,
caMoCTOsITeNIbHAs pa0doTa;

M0 MUIAKTHYECKUM 3a7a4aM: IMOJATOTOBKA K BOCIPHUATHIO, OOBSICHEHHUE, 3aKPETIIICHUE
MaTepuana;

0 XapakTepy ITO3HABATECIILHON MACSITEIBHOCTH: OOBSICHUTEIHLHO- MILTIOCTPATHBHBIN,
PENPOIYKTUBHBIN, YACTUYHO-TTOMCKOBBIN, UCCIIEI0BATEIbCKHM.

YcaoBus peaau3zanuu NporpaMmmbl

MatepuajJibHO-TEXHHYECKOe 00ecneyeHue MPorpaMMbl

TpebGoBaHus K OCHAIIEHUIO y4eOHOTO Mpoliecca:

obopynoBanue 1eHTpa Touka pocra;

nabopaTopHOe 000pYyI0BaHHUE;

MUKPOCKOITBI;

HAaO0OpBl MHUKpPOIIPENapaToB, a Takke HaOOPHI JUIsl CaMOCTOATEIbHOTOU3TOTOBJICHHUS
MHUKPOIIPETIapaToB;

KOMITBIOTEP ¢ BO3MOYKHOCTBIO BBIXO/Ia B UHTEPHET;

MYJIbTUMEIUHHBIA TPOSKTOP (MHTEPAKTHUBHAS JOCKA);

crenuaibHas, HayyHas 1 MEeTOJIMYECKasl TUTeparypa no oouei Ouoaoruu;

(buUIbEMBI, TPE3CHTAINH, CXEMBbI, MUKpOhOoTOTpaduu.

JAupaktuuecknii marepuan: A.b. XsaroB. JlugakTuueckue Marepuaigbl MO TEME
«YueHue o KIeTke». Y4eOHO-MEeTOAnYECKoe nocooue.

KanpoBoe o0ecneyeHue: 1iearor JIOMOJHHUTEIBHOTO OOpa30BaHMS, HWMEIONIUN
0a30Boe 00pa3zoBaHUE, COOTBETCTBYIOMIEE TPOPIIIIO MPOTPAMMBI.

Cnucok ureparypsl 1Jis Ie1aroros

1. Anwbeptc b. u np. MonekynsipHas 6uonorus kinetku. — M.: — Vokesck: HUL]
«PerynsipHast u xaoTuueckasi AMHaAMUKa», MHCTUTYT KOMIIBIOTEPHBIX UccienoBanuid, 2012, —
2000 c.

2. ATiac MUKpPOCKOMUYECKOTO U YJIbTPAMUKPOCKOIUYECKOIO0 CTPOEHUS KIIETOK,
TkaHeil u opraHos. /B.I'. Enucees, FO.U. AdanacbeB, E.®. Korosckuii, A.H. fnkoBckuii.
N3n.5-e, nep. u nomn. — M.: Meauruna, 2004,

3. bannn B.B. [uronorus. @yHKUMOHAIBHAS YJIBTPAaCTPyKTypa KJIETKH. ATiac
[DnexTponnsiit pecype] / banun B.B. — M.: I'D0OTAP-Menaua, 2016. - 264 c.
4, bopxynoBa E.H. Ilutomorus wu o6miast ructojorus. MeToauka H3ydeHUs

TMCTOJIOTHYECKUX TpernapaToB /| Y4eOHO-METOIMUECKOE MOCOOME IS CTYAECHTOB BBICIINX
y4eOHbIX 3aBefeHuil. — M.: Dautyc. — 2016. — 144 c.

5. Bacunwes 10.I'. llutonorust ¢ ocuoBamu matosoruu kietku / FO.I'. Bacumbes,
B.M. Uyukosg, T.A. Tpomuna. — M.: 3oomeut, 2013. — 231 c.

6. Mamkuna O.C., benoycoB M.B., IlomoB B.H. Ilutonorusi: yue6GHO-
METOJMYECKOe MocoOue aJii BY30B. — BOPOHEKCKHII TOCylIapCTBEHHbIH YHUBEPCUTET. —
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Boponex: U3narensckuit nom BI'Y, 2013. — 97 c.
HNuTepHeT-pecypcesl

1. [Muronoruss u OWOJOTHUSI KIETKH: [DNeKTpoHHBIN pecypc] // EnunHoe okHO
JOCTyTa K o0Opa3zoBaTeIbHBIM pecypcam. URL.:
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.2.22&p_nr=20 ([lata
obpamenus: 29.06.2020).

2. Karajor HarsIIHBIX BHACOPECYPCOB MO MUTOJIOTHH: [DNeKTpoHHBIN pecypc] //
[Murtonorus. IlpocBerntenbckuit naTepHeT-ipoekT URL: https://cytology.pro/video/ ([lara
obpammenust: 29.06.2020).

3. [{uTonorus: [OnexTponnsiidi  pecypc] //  buomoiekyina. URL.:
https://biomolecula.ru/themes/citologija (lata odparenus: 29.06.2020).
4, [{uTonorus - Hayka o kieTke: [Dnekrponnsiii pecype] // SIKmace. URL:

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

5. MonekynspHasi reHeTuka: [DnekTpoHHbI pecypc| // bonbmas Poccuiickas
sunukioneans URL: https://bigenc.ru/biology/text/2223984 (/lara obparmienus: 19.06.2020).

Cnmcok JuTepaTypsbl AJsl y4AIMXCH:

1. buonorus kinerku: yueoHoe nocodue / A. ®. Huxkutun, E. 5. Anoesa, 1O. @.
3axapkuB [u ap.]; mox pen. A. ®. Hukutuna. - 2-¢ uzn. — Cankr-Ilerepoypr: CrenJlur,
2015. - 166 c.

2. [Ipaktukym no reneruke yenoseka / B. H. Kamaes u np.; mox oobwm. pen. B.H.
KamaeBa; BopoHexckuil rocy1apCTBEHHbIM yYHHUBEpPCUTET. — Boponexk: M3naTensckuil nom
BI'Y, 2019. - 206 c.

3. Uy6 B. B. «boranuka. Yacte 1. CTpoeHHE pacTUTEIHHOTO OPTaHU3May.— M.:
MAKC Ilpecc, 2005. - 116 c.
4, FOmkanniea C.U. BbeikoB B.JI. T'mcronorus, 1muToNOTHS U SMOPHOJIOTHS.

Kpatkwii atnac: YueOnoe nocodue. — Cnb: M3mparensctBo «I1-2», 2006. — 9

HNuTepHeT-pecypcesl
1. Katayior HarsiiHBIX BUACOPECYPCOB MO MUTOJIOTHH: [DnekTpoHHbId pecypc] //
[{utonorus. Ipocserurensckuii mateprer-npoekt URL: https://cytology.pro/video/ ([lara
obpamenus: 29.06.2020).

2. [uronorusi: [Dnexktponnslii pecypc| // buonorus mms crynentoB. URL:
https://vseobiology.ru/tsitologiya ([lata o6parenus: 29.06.2020).

3. [{uTonorus: [Onexktponnbiii  pecypc] // buomoinekyina. URL.:
https://biomolecula.ru/themes/citologija (Iata ooparenus: 29.06.2020).

4. [lutonorus - Hayka o kietke: [DnektponHbii pecype] /I SAKmacc. URL:

https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/tcitologiia- nauka-
0-kletke-17330 (/dara ooparenus: 29.06.2020).
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IIpuioxenue 1

KoHTpoibHO-U3MepuTe/IbHbIE MATEPUATIBI

HNrorosas arrectanus (TecT)

1. Kakum Oyzaer yBelIWMYeHHE MHUKPOCKOIA, €CIU YBEIWYCHHE JUH3BI OKyjsipa x10,
a MuH3bI 00bekTHUBa <407
a) x40 06) x400 B) x50 1) %30

2. Kakoii opranou KJIeTKU BIpadaThIBaeT SHEPTUIO?
a) pubocomMa ©) MUTOXOHJpHUS B) Apo T) ammapat [ onbmku

3. Kakoit opranous odecrieunBaet cOopky Oenka B KiieTkax?
a) siapo  0) pubocoMa B) KJIETOYHBIN LIEHTP T) JIM30COMA

4. Kakoit opranou 00ecreurnBaeT CHHTE3 OPraHUIECKUX BEIIECTB U3 HEOPTaHUICCKUX
B PaCTUTEJILHON KJIETKE?
a) OI1P 6) MUTOXOHIpPHS B) XJOPOILIACT T) pubocoma

5. Kaxoit opranous o0ecrieunBaeT HaKOIUIEHUE TTPOIYKTOB )KU3HEAEATEILHOCTH B
pacTUTENbHON KIIeTKE?
a) BakyoJib 0) pubocoma B) SIIPO T) MUTOXOHJIPHS

6. KTo pa3zpaboTan kneTouHy0 Teoprto?
a) P.I'yk ©0) A. Ban Jleenryk B) T. IlIBann u M. Ilneiinen r) P. Bupxos

7. Kpome KIJIETOYHOIO sipa XpaHWUTh U TMEpeaaBaTh HACIEACTBEHHYIO MH(POPMALIMIO
MOTYT:
a) anmapat ['onb/KK 1 Bakyosu  0) JTM30COMBI M SHJOTIA3MATUUYECKUN PETUKYITYM
B) puOOCOMBI U LIEHTPUOAN T') MUTOXOHAPHUH U XJIOPOILJIACTHI

8. Hanuune kakoro opraHoujia OTJIM4YaeT KJIETKU PaCTEHUN OT KJIETOK )KUBOTHBIX ?
a) IEHTpaJIbHAsI BaKyoJb 0O) simpo  B) anmapat ['ofbKA  T) SHIOTUIa3MaTHIECKUN
PETUKYIIYyM

9. KiteTka KOKHIIBI JIyKa U KJIETKA KOKU YEJIOBEKa COJIEPIKAT:
a) MHUTOXOHJIpUU  ©0) BaKyOJIM C KJIETOYHBIM COKOM  B) KJICTOYHBIC CTCHKHU W3
IEJUTIOJI03 T) IJIACTUJIBI

10. B xakom opraHoujie pacTUTEIHLHOMN KJIETKHA HAKAIUTMBAIOTCS MUTATEIHHBIC
BelecTna’?
a) xpomoriacT 0) pubocoMa B) JEHKOIIACT T') IU30COMA

11. Yucno XxpoMOCoM B JIEUKOLMTAX — KJIETKaX KPOBH YeJIOBEKa paBHO... B oTBer
3aMMIINATE TOJBKO COOTBETCTBYIOLIEE YHCIO XPOMOCOM.

12. CxonbKO HYKJIEOTHIOB B F'€éHE KOAUPYIOT MOCIIEA0BaTeIbHOCTh 60 aMUHOKHCIIOT B
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MOJICKYJIC Oenka. B oTBeT 3anmummTe TOJIBKO COOTBECTCTBYIOIICEC YHCJIO.

13. B monexyne IHK konudecTBO HYKICOTUIOB € LUTO3UHOM cocrtaBisieT 30% ot
obmrero yucia. Kakoi mporeHT HyKJI€OTHIOB C aJIcHUHOM B 3TOi MoJiekyie? B oTBer
3aMUIIUATE TOJIBKO COOTBETCTBYIOLIEE YHUCIIO.

14. Kako#t Tpuruier B Monekysne unopmannonHot PHK cooTBeTcTByeT komo0BOMY
tpuruiety AAT B monekyne JJHK?

15. Cxonbko monexyn JIHK Oyzaet conepxaTh mapa roMoJIOTHYHBIX XPOMOCOM B KOHIIE
uHTepdaspl? B oTBETE 3aMUIIUTE TOTBKO YHUCIIO.

16. B kierke mucta BHUIIHKA 32 XpOMOCOMBI. CKOJIIBKO XPOMOCOM COJEPIKUT
MaKpoCIopa 3Toro pactenus? B oTBeTe 3anuImTe TOJIbKO COOTBETCTBYIOIIEE YHCIIO.

17. BeiGepure 0COOCHHOCTH MUTOTHYECKOTO JCICHUS KICTKU:
a) K IOJTFOCaM PacXoAsATCs IByXPOMATHIHBIC XPOMOCOMBI
0) K TOJIFOCaM PacXoJIATCs CECTPUHCKUE XPOMATH/IbI
B) B JOUCPHUX KJIETKaX OKA3bIBAIOTCS YIABOCHHBIC
XPOMOCOMBI
I') B pe3ybTaTe 00pa3yroTcs JIBE UIUIOUIHBIC KICTKH
1) TIPOIIECC MPOXOMT B OJTHO JCICHUE
€) B pe3yibTaTe 00pa3yroTCs rarIouIHbIC KICTKH

18. Kakue mpoiiecchl MpOUCXOAT B KIETKE B epruoa uHTepdaszpi?
a) cuHTE3 OCJIKOB B IIUTOILIA3ME
0) cipanuzaius XpoMoCOM
B) cunte3 u PHK B siape
r) peayrmukauus mosiekyn JJHK
1) paCTBOPEHUE SAECPHON 000TIOUKH
€) pacXoKJIeHUE IIEHTPUOJIEH KIETOYHOTO LIEHTPa K MOJII0CaM KIIETKU

19. Bce npuBenéHHbIe HIKE MPU3HAKH, KPOME JIBYX, MOXXHO HCIIONH30BATh AJIS
ONHKCaHUsl TMPOLIECCOB MEpBOro JeieHuss Meno3a. Omnpenenure JBa MNpHU3HAKa,
«BBIMAJIAIOTINE» U3 O0IIETO CIHCKA, U 3aMUIINUTE B OTBET ITUMPHI, MO KOTOPHIMU OHH
yKa3aHbl.

a) 00pa30BaHUE IBYX TAIUIOMIHBIX SIIEP

0) pacxoXIeHHEe OHOXPOMATHIHBIX XPOMOCOM K MPOTHBOIIOJIOKHBIM TIOJTIOCAM

KJICTKH

B) oOpa3oBaHue YETHIPEX KJIETOK ¢ HAOOpOM nc

r) 0OMEH yJacTKaMy TOMOJIOTUYHBIX XPOMOCOM

1) CIMpaIn3alns XpOMOCOM
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20. YcraHoBUTE COOTBETCTBUE MCXKOY OCOOCHHOCTSIMH HyKHGHHOBOﬁ KHCJIOTHI U €€

BUJIOM.
Ocobennoctu HykiaenHoBou kuciioThl (HK) Bun HK
A) XpaHUT U iepenaT HaCIeACTBEHHYIO HH(OPMAIIHIO 1) JHK
b) Bxmrouaet nykneoruast ATI'T] 2) u-PHK
B) Tpurmier MojieKyIbl Ha3bIBa€TCSA KOAOHOM 3) -PHK

') MoJieKkyJia COCTOUT U3 JIBYX Iernei
M) nepenaét uapopmaIyo Ha puOOCOMBI

E) TPHUILICT MOJICKYJIbI HA3bIBACTCA aHTUKOAOHOM
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IIpuioxenue 2

IIpuMepHbIe TeMBI ISl y4e0HO-HCCJIEI0BATEILCKUX MPOEKTOB
HcTopus co3manusi CBETOBOIO MUKPOCKOIIA.
CTaHOBJICHUE ITUTOJIOTUN KaK HAYKH.
B03M0XHOCTH 3JIEKTPOHHOW MUKPOCKOIIUH.
Hctopust yueHus 0 KIETKE.
CoBpeMeHHbBIE MOJIOKEHUS KIETOUHON TEOPHH.
Bxuan T. [IIBanna, M. Illneinena, P. Bupxosa B pa3BUTHE KJIETOYHON TEOPHUH.

Crpoenue u pyHKIIUH sSApA.

© N o g bk~ w NP

Dy- U reTepoxXpoMaTiH. 3HaUCHUE ISl AMArHOCTUKU (DYHKIIMOHATIBLHOTO
COCTOSIHUS KJIETOK.

9. Crpoenue u QyHKIIUU OMOJOTUYECKUX MEMOPAH.

10.Opranesnibl cuHTE3a. DHAOIIa3MaTUYeCcKas CeTh U pubocoMbl. CTpoeHue 1
byHKIMH.

11. Annapat 'onbmxu. Ctpoenne. OyHKUIUU.

12. Anmmapat sreproo6ecnedeHus kieTku. Mutoxounapuu. CtpoeHue. OyHKIHH.
13.0Opranemibl IBUKECHUS.

14.OuOpUIISIPHO-COKPATUTENBHBIE CTPYKTYPBI KIETKH.

15.ITepokcucomsel. CTpoeHHUE, TPOUCXOKACHUE, (DYHKITUH.

16.JImzocombl. Ctpoenne. OyHKIUN.

17.CoBpemeHHbIE€ MPEACTABICHUS O )KU3HECHHOM LIMKJIEC KICTKH.

18.Perynsius KJI€TOYHOTO IIUMKIIA.

19. AnonTo3.

20. Mexkiierounble KOHTakThl. Tunsl. CtpoeHne. OyHKIHH.

21.Mwuto3. CoBpeMeHHBI€ npencTaBieHus. Hapymenus Murosa.

22 Ionunnouaus. [lonsTre, MexaHU3MBbI pa3BUTHUS, OMOJIOTHYECKOE 3HAUCHUE.
23.Cuctema KpoBH B HOPME U IIPU PA3TUYHBIX 3a00JI€BaHUSIX.

24. CTBOJIOBBIE€ KPOBETBOPHBIE KIIETKHU.

25. Makpodaru. [Iporcxoxnenue, ctpoeHue, GyHKLIUU.
26. Helitpodunsl. Ctpoenue. @yukiuu. Ponb B opranusme npu naToJIoTruu.
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27. TpomOoruthl. [Ipoucxoxaenue. Ctpoenue. @yHkiuu. Poiabs B opranusme.

28.Pa3BuTHeE U TeTepOoreHHOCTh TYUHBIX KIIeTOK. MopdodyHKIMOHambHas
XapaKTEePUCTHKA.

29. «Kimaccuueckue» Makpodaru u IeHAPUTHBIC KIICTKU. PazBuTne.
Mopdonorus. @yHKIHH.

30. Pa3BuTHE, reTepOreHHoCTh, MOP(PODyHKIIMOHATFHAS XapaKTEPUCTUKA
¢ubpobdIacToB.

31. CtpykTypa, 6uocunTes u GpuOpUILIOTeHe3 KoJulareHa.
32.CtpykTypa, OnocunTe3 U (UOpUILIOreHe3 dJIacTHHA.
33.MopdodyHkiroHanpHas XapaKTEPUCTUKA HEHPOHA.

34. Ty4Hble KJIETKH U UX POJIb B OpraHU3ME.
35.®OubpobacThl U UX POJIH B OpraHU3ME.

36.Makpodaru Jerkux u ux QpyHKIHIH.

37.I'ucronorust u SMOPUOIIOTHSL.

38.becnoioe 1 MoOJI0BOE pa3MHOKEHHE.

39. OHTOreHEe3 - UHAUBUIYaJIbHOE PA3MHOKEHHE OPTaHU3MOB.

40. OcoOEeHHOCTH pPa3MHOKEHUS BUPYCOB, OaKTEpUii, BOJOPOCIIEH, MOXO0OPa3HbIX,
MarnopOTHUKOOOPA3HBIX, TOJIOCEMSHHBIX, TOKPHITOCEMEHHBIX, TPHOOB,
JIMIIAHUKOB.

41. XMMHYECKNE OCHOBBI KU3HMU.

42 Knerounast Onosorus.

43.buosTrka c 3eMeHTaMu OM00e30MaCHOCTH U OMOOXPaHBI.
44 .buomerpus.

45.1 eHHas MHXXEHEPUS.

46.1'eHeTHKa KJIETOYHOIO [IUKJIA U TEHETHUKA PA3BUTHUS.
47.I'eHOM 3yKapuoT.

48. IMMyHOI€HETHKA

49. MeTtoapl CeeKIMU OPraHUu3MOB.

50.broTexHOI0TUsl paCTECHU.

51.IluToreneruka.
52.T'eHeTnka 4enoBeKa.
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53. buonndpopmartuka u GyHKIIMOHATHHAS T€HOMHUKA.

54 MeauuuHCKas IATOJIOTHS.

Ipuaoxenue 3

PaGouwmii aucr
«DOYHKIIMOHUPOBaHME OUOJIOTMYECKHX CHCTEM HA BCEX YPOBHSIX OPraHU3aIuuU
sKN3HM. PacTeHus1 pa3HbIX cpea 00MTaAHUSD)

Ilpouumaitme mexcm Ne 1

Bunnmple mydu CONHEUHOTO CIIEKTpa — MCTOYHHMK DHEPTUU MpH (HOTOCHHTE3E,
OCHOBHOH (akTop pocTa, IBETCHUS M IUIOJOHOIIEHUA. [lo OTHOIIEHUIO K CBETY
pacTeHusl JeNATCA Ha TPU TPYIIbL: CBETOIOOMBBIC, TEHEBBIHOCIUBLIE, TCHEIIOOUBEIE.
CBeTor00MBBIE pACTEHUS TTOCEIISIOTCS Ha XOPOIIIO OCBEIICHHBIX MECTax, ObICTPO PACTyT
B paHHEM Bo3pacte, OOWIBHO IUIOJIOHOCST, HUMEIOT JIETKHE CEMEHa, JaJeKo
paspacraromuyecs OT MAaTEPUHCKOTO pacTeHUsA. OTH OCOOCHHOCTH TO3BOJIIOT
CBETOJIIOOMBBIM PACTEHUSIM TIEPBBIMH 3aCENSATh OTKPBITHIE MPOCTPAHCTBA, UX €Il
Ha3bIBAIOT pACTCHUsIMU-TIMOHEpaMu (Oepe3a, OCMHA, BAaCUIBKU U Ap.) TeHEBBIHOCIUBBIC
pacteHus (eJib, MUXTa, TUC) 00Jiee YyBCTBUTEIbHBI K 3aMOPO3KaM, MEJICHHO PacTyT B
paHHEM BO3pacTe, UMEIOT 00Jiee TSKEJIbIe CEMEHA.

B oTauunie OT TEHEBBIHOCIMBBIX, TEHEIIOOMBBIE PACTEHUS XOPOLIO PACTyT B
3aTEHEHHBIX MeCTax (KyTeHa, JIaH bIII, KUCIUIA).

3ananme 1
0Oo66edume npasuibHble OmMeembol.
1. CeTonto0uBBIE pacCTEHUSI — ITO. ...
1) ...pacTeHus1, HCIOJB3YIOIINE BUIUMBIC JIYYH B IIpoIiecce POTOCHHTE3A.
2) ...pacTeHus, pacTyIHe Ha XOPOIIO OCBEIICHHBIX MECTaX.
3) ...pacTeHus, HE BBIHOCSIINE 3aTCHCHHUS.
4) ...pacTeHHS-TTHOHEPBHI.

2. 3arosoBOK MpeasokKEeHHOro ad3alia:
1) XapakrepucTuka TPUCIOCOOJICHUN pPACTEHUH K pPa3HOHM CTEICHU
OCBEIICHHOCTH.
2) OTHOIICHUE PACTCHUH K CBETY.
3) AbGuotuieckuii pakTop — CBET.
4) OcoOEHHOCTH CBETOIIOOUBBIX PACTCHHUH.
3. HomnonnurensHoi nuHpopManueit ad3ama sBiaseTCs:
1) B oTiin4me OT TEHEBBIHOCIHMBBIX, TCHEITIOONBBIC PACTEHUS XOPOIIIO
pacTyT B 3aTEHEHHBIX MECTaX.
2) CBeTo00HUBbIC PACTEHUS €l Ha3bIBAIOT PACTCHUSMH — THOHEPAMH.
3) HcTtoyHukoM SHEepruu npu GOTOCHHTE3E SBISIOTCS BUAUMBIC JTydd
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COJIHEYHOTO CIEKTpA.

4) CBeTOIIO0MBBIE PACTCHUS ITOCEIISIOTCS HA XOPOIIIO OCBEIICHHBIX MECTAX.
Ilpouumaiitme mexkcm Ne2

[To oTHOIIEHUIO PACTEHUI K TEIUTy MX MOXKHO Pa3[eiuTh Ha TEIJIOMIOOUBBIC H

XOJIOJIOCTOMKKE pacTeHUsl. XO0JIOJOCTOMKHE PACTEHUsI UMEIOT Psijl IPUCIIOCOOJICHUNA K

BBDKMBAHUIO MPU HU3KHUX TEMIIEpaTypax, HalpuMep, TOJICThIE U KECTKUE JIUCThS,

YTOJIIIEHHYI0 KYTHUKYJy, TOKPBHITYIO BOCKOBBIM HAJETOM, BOJOCKHM Ha JIUCTHSX,

CIIOCOOHOCTH JINCTHEB BMECTO JINCTHEB, KAPJIIMKOBOCTH, POCT CTE€0JIS1 B TOPU3OHTAITHLHOM

MOJIOKEHUH. XOpOIIO TIEPEHOCAT HU3KHE TEMIIepaTypbl TaKWe pacTEHHUs, Kak

KapJIMKoBas 0epe3a, OpyCHUYHUK, roJTyOrKa, 0aryJIbHUK OOJIOTHBIN

U IpyTHe.

3aganue 2
BeimmummTe Ha3BaHUS pacTeHUM, MPUCIOCOOICHHBIX K HU3KHM TEeMIIEpaTypam.

3aganue 3
Kaxkoe npucrioco6ieHne uMeeT 3T0 pacTeHUE JIS )KU3HH B YCIIOBHAX HU3KUX

Temneparyp?

3amanue 4

Haiiqure B TeKCTE 0TBET HA BONPOC.
[ToueMy Temrepartypa SIBISICTCS ONMPEACIISIFONIAM YKOJIOTHYECKUM (DAKTOPOM,

BO3/ICHCTBYIOIINM Ha )KU3Hb PACTCHHUS?

3aganue 5
O3zarjiaBbpTe TEKCT No 2.
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