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INOACHUTEJIBHASA 3AIINCKA

JlonmonuuTtenbHas — oOuieoOpa3oBareibHas — oOlepa3BUBaIOIas — Mporpamma
«buonorus knetkn» (nanee — [Iporpamma) eCTECTBEHHO - HAYYHOM HaIpaBlI€HHOCTU
0a30BOro ypoBHS IMpeAHa3HAaYeHa s OOydYaroluxcs, MPOSBISIOMIUX HHTEPEC K
OMOJIOrMU U POEKTHO-UCCIIEA0BATENBbCKON AesTeibHOCTH. [IporpamMmma HamnpaBiieHa Ha
pacuMpeHne 3HaHUi o0ydaromuxcs B 00JACTH IUTOJIOTUM C DJIEMEHTaMH T€HETHKH,
OMOXUMUU, SMOPUOJIOTUH, TUCTOJIOTHH, a TaK¥KE MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUH,
BCTPEYAIONINXCSI B HUCIBITAHUSX Pa3IM4YHOrO YypoBHA (mpeanpodeccuoHaNbHBIX
9K3aMEHax, KOHKypcax, omumnuanax, [ 1A).

Conepxanue IIporpaMmmbl ciocoOCTBYET (POPMUPOBAHHIO OCHOB €CTECTBEHHO -
HAay4YHOM TPaMOTHOCTH, PACUIMPEHHIO U CUCTEMATU3ALMHM 3HAHUA OOy4aronIuxcs I0
OCHOBHBIM pa3zjenam Ouosiorudyeckoil Hayku. IIporpamma mMoxer ObITh peann3oBaHa C
OPUMEHEHHEM  JUCTAHLMOHHBIX  OOpa3oBaTENbHBIX  TEXHOJIOTMM,  TEXHOJIOTHM
CMEIIaHHOTO O0yYEeHHUSI.

[Iporpamma PEKOMEHI0BaHa InI: peanu3anuu IIPOEKTOB
npeanpodeccuoHanbHOro oopasoBanus «MeTUIIMHCKUN KJIaCC B MOCKOBCKOM IIIKOJIEY,
«AKageMHYECKUI KJIACC B MOCKOBCKOM IIKOJIEY.

AKrtyajabHoCcTh [Iporpammel

[{uTonorust oTHOCUTCS K (hyHAAMEHTAIBHBIM pasziesiaM OWOJIOTHH, €€ U3yUYCHHE
HEO0OXOMMO JIJIs1 OCBOCHHUSI MIPAKTUYECKU BCEX OMOJIOTUYECKUX AUCIUTUINH. CTPOCHHUIO
U GYHKIIMOHUPOBAHUIO KJIETOK MOCBSIICHBI OT/IETBHBIE YPOKH 00I1€00pa30BaTEIbHBIX
KYpCOB OOTaHWKH, 300JIOTMH, aHAaTOMHH, OOIIei Owosoruu. OJHAKO B IIKOJILHOMN
mporpaMmMe HEIOCTATOYHO OCBEIIEHBI BOMPOCHl MPAKTUYECKOTO MPUMEHECHHS
KOMITJIeKca 3HaHUM o KieTke. OCHOBaHHBIC HA MPAKTUYCCKUX TPHUMEpPAx MaTCPHAIIbI
[Iporpammel OyayT CIOCOOCTBOBATH YJYYIICHWIO CHCTEMHBIX 3HAHMHA O KJIETKE Kak
DJIIEMEHTAPHON CTPYKTYPHOU M (YYHKIIMOHATBHOW €IMHHUIIC KUBOTO, TOHUMAHUIO CYTH
MPOIIECCOB, TPOUCXOIAIINX B )KUBBIX OPTraHU3Max B HHTETPAIIUU C OCHOBAMHU T€HETHKH,
OMOXHUMHH, TUCTOJIOTHH M SMOPHOJIOTHH.

[TporpamMMa COOTBETCTBYET 3aKOHOJATECIILHBIM W HOPMATHBHBIM JIOKYMEHTAM
dbeneparbHOTO YPOBHS:

e «3akoH 00 oOpazoBanuu B P®y» o1 29.12.2012 r. Ne 273-D3;

e [Ipuka3z MunucrepctBa oOpa3zoBanus u Hayku P® or 09.11.2018 r. Ne 196
«O06 ytBepxknenun Ilopsimka opraHu3amyyl W OCYIIECTBJICHHS 00pa3oBaTEIbHOU
NESATETLHOCTH T10 JIOTIOTHUTEIILHBIM 00111€00pa30BaTeIbHBIM ITPOTrpaMMam»;

o CaHUTapHO-3MHUIEMHOJIOTUYECKUE TPEOOBAHUS K YCTPOWUCTBY, COAEPKAHUIO U
OpraHu3alud pexuma padoThl 00pa30BaTENbHBIX OpraHU3alUld JOMOJHUTEIHHOTO
obpazoBanus nerert (Caullun 2.4.4.3172-14 Tloctanosnenue ot 04.07.2014 r.);
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e [Ipuka3z MunuctepctBa oOpazoBanus u Hayku P® or 23.08.2017 r. Ne 816
«O06 ytBepxkaenun llopsaka TpUMEHEHWS OpPTaHU3ANMUSIMH, OCYIIECTBISIONIAMHU
o0pa3oBaTeNbHYI0  JACATENBHOCTh, JJCKTPOHHOTO  OOYYEeHHS, JAMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUN TP peanu3aiui 00pa3oBaTEIbHBIX IPOrPaAMM;

e Meronuueckue pekoMeHnauuu «O TmpUMEpHBIX TPeOOBaHUSX K MporpaMmam
JOTIOJIHUTEIHFHOTO 00pa3oBanus aetei» oT 11.12.2006 r. Ne 06-1844;

e MeTonuueckue pPEKOMEHAAIMM 10 TPOCKTUPOBAHUIO  JOTOJTHUTEIHHBIX
oOmiepa3BUBAIONINX MporpamMm (muckMo MuHHUCTEpCTBa 00pa3oBaHMSA W HAYKU
Poccuiickoit @eneparuu Ne 09-3242 ot 18.11.2015r1.).

Hosu3sna Ilporpammsl

B mnpouecce obOyuenus no Ilporpamme opraHuzyercs caMOCTOSATEIbHAs
NO3HABaTelIbHAasg  JEATENbHOCTh  OOyYarOlIUXCsl,  pa3BUBAIOTCSA  HABBIKH
caMOOpraHu3aluy, bopmupyrome NOTPEOHOCTH K JanbHEeNIeMy
caM000pa30BaHUIO U UCIIOIB30BAHUIO PA3HOOOPA3HBIX UCTOUHUKOB MH(OPMALIHH.

Ileparornyeckas HGJIBCOOﬁpaC}HOCTb

[Iporpamma mpu3BaHa  MOBBICUTH  KOMIETEHTHOCTh  OOydYarOMIMXCS B
byHIaMEHTAIBHBIX BOIIPOCAX OOIIeH OMOIOTUN Yepe3 MPAKTUYECKYIO0 U TEOPETHUECKYIO
JeSTeTbHOCTh, HAINPABJICHHBIX HAa OCO3HAHHE HAIpaBJICHUN OHOJIOTMH KaK €IWHOMN
BCEOOBEMITIONICH HAYKH.

Hean IIporpaMmmbl — pa3BuUTHE y 00YYaIOIIUXCSA CUCTEMHBIX MPEICTABICHUN O
KJIETKE KaK OCHOBHOM CTPYKTYpHOM U (YHKIIMOHAJIBHOW €IMHUIIE BCETO >KUBOTO B
npolecce  MHTErpaluyd  L[UTOJOTUYECKUX,  OMOXMMHMYECKMX,  TE€HETUYECKHUX,
TUCTOJIOTUYECKUX 3HAHUWA U YMEHUM.

3amayu IIporpammsl

Ooyuarwuwue:

o paclIMpUTh  IO3HABATENIbHBIA HMHTEpPEC K M3y4aeMbIM paszzenam
IIporpammsl;

o NO3HAKOMUTHh  OOydYaromuxcsi ¢  KJIIOYEBBIMU  MOHATUSAMHU U

3dKOHOMCPHOCTAMHU, COBPCMCHHBIMU OJOCTHKCHUSAMHU HAYKHU B obnactn OUTOJJOI'nH,
OCHOBHBIMH HaIIpaBJICHUAMH LIUTOJIOTHYCCKUX HCCHeﬂOBaHHﬁ;

o chopmMupoBaTh y OOydJaromuxcs OOIIEOMOJOTUUECKUE TIOHSATUSI O
KJIETOYHOM CTPOSHUH JKUBBIX OPTaHU3MOB, B3aUMOCBSI3H CTPOSHUS U (PYHKIINH;
o Pa3BHUTh HABBIKK PEUICHUS MPAKTUYECKUX OMOIOTUISCKUX 3a/1ad.
Pa3zeusarwwue:
o NOUCK OOOOIIEHHBIX CIIOCOOOB pEIIEHUS 3aga4, B TOM UHCIE



OCYUIECTBJICHUE Pa3BEPHYTOr0 HH(POPMAIIMOHHOTO TIOUCKA,

o BBIXOJT 3a paMKd  Yy4eOHBIX  TIPEAMETOB U  OCYIIECTBICHUE
1[EJICHANPABJICHHOTO MOKUCKA BO3MOXKHOCTEH JIJIsl MIMPOKOTO MCIOJIb30BAHUS CPEJICTB U
CIIOCOOOB JICUCTBUS.

Bocnumamenvnuie:

. CO3J1aTh YCIOBHSI I TPOGECCHOHAILHOW OPUCHTAIIUH 00YYaIOIIUXCS;

o BOCIIMTHIBATH HAYYHOEC MUPOBO33PECHHE 00yUJaONUXCS;

o CIIOCOOCTBOBATH (dhopMHPOBAHHUIO OTBETCTBEHHOTO OTHOIIEHUS

00y4JaronmMxcs K OKpyKarolueMy MUPY U CBOEMY 3/10POBBIO.
OT1aunvureabHast 0c06eHHoCcTh IIporpammbl

O6yuenne mo IIporpamme mnoMoOkeT OOydYarOlUMCS TIOBBICUTH CBOM
o0pa3oBaTeIbHbIN YPOBEHb, KOTOPBIA MOXKET OBITh MPOJIEMOHCTPUPOBAH MPHU IPUEME B
npeanpodeccuoHanbHble U MPOPUIBHBIE KIACCHI, a TAKXKE HA UCHIBITAHUSIX PA3JTMYHOTO
YpOBHSI (OIMMIMAAAX, KOHKypcax, (pecTUBAIISIX, UTOTOBOM aTTECTALINH).

Kateropus o0y4arommuxcst

[Iporpamma pazpabotana st oOydaromuxcs 14-18 ner, sxenaromux MmoJIyduTh
3HaHUS MO0 OCHOBAM LUTOJIOTUU C 3JEMEHTaMU OMOXUMHH, T€HETHKH, T'MCTOJIOTHH.
Ha6op B rpyniel cBoOoaHbINA. KonnuecTBo oOyyatomuxcs B rpynne 10-15yemn.

Cpoxu peanusanuu I[Iporpammel

[Iporpamma paccuutana Ha 1 rog oOyudenus. OOmiee KOJUYECTBO YAacCOB B IOJ
cocraBmusieT 108 wacos.

®opmbl U pexuM 3aHaTUl o [Iporpamme

[Iporpamma peanusyercst 3 paza B Heaento no 3 yaca. [IpoIoinKUTENbHOCTD
y4eOHBIX 3aHATUN YCTAHOBJIEHA C YYETOM BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs,
JIOTyCTUMOW Harpy3kKd B COOTBETCTBHUH C CAaHUTApPHBIMH HOPMaMH W TIpaBUJIAMH,
yrBepxkieHHbIMU Canllun 2.4.4.3172-14.

dopma 3aHATUN: UHIAUBUAYAIBHO-TPYIIIIOBAS C NMPUMEHEHUEM IMCTAHIMOHHBIX
TEXHOJIOTUH.

Ili1anupyemsbie pe3yabTarbl 0cBoeHUus [Iporpammel
[To ntoram peanuzaruu [Iporpammer oOygaromuecs OynyT 3Hanb:

® OCHOBHBIE 3Tallbl Pa3BUTUS LUTOJIOTMH, OCHOBHBIE ITOJIOKEHUS KIJIETOYHOMN
TEOPUH, POJIb IUTOJIOTUU B CUCTEME OMOJIOIMYECKHUX HAYK U €€ MPUKIIATHOE 3HAUEHUE;

® OCHOBHYK TEPMHUHOJIOTHIO M METOJbl UCCIIEJOBAHUNA B 00JIACTH LIUTOJIOTHUH,
YCTPOMCTBO CBETOBOTO MUKPOCKOIIA;

® XUMHUYECKUH COCTaB KJIETKH, OCOOEHHOCTU CTPOCHUs, (PYHKUMOHUPOBAHUS U
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ACJTICHUA ITPOKAPHUOTUUCCKUX U OYKAPUOTHYCCKHUX KIICTOK]

® OCHOBHBIC IIOHATHA 1TMTOJIOI'UMH, MOJ'IGKy.]'I)IpHOﬁ 6I/IOJ'IOFI/II/I, T'CHCTHUKMU,
THUCTOJIOTHH U 3M6pI/IOJ'IOFI/II/I;

® QITOPUTMBI PEIICHUS MPAKTUYECKUX 3a/1a4.
[To utoram peanuzaruu [Iporpammsl oOyvatonuecs Oy1yT yuems:

® CaMOCTOATCIILHO pa60TaTB C J]HTepaTypoﬁ N aHAJIM3UPOBATH IIPOYUTAHHOC,
¢ J[aBaTb KPAaTKUC, YCTKUC U JIOTUIHBIC OTBCTHI HA ITIOCTABJICHHBIC BOIIPOCHI;

e peulaTh TUIOBBIC 33JaHUS 1O IIUTOJIOTHH, BBIIOIHATH Ja00paTopHble pabOThI
U IIPAKTUYECKUE 3aaHNUs;

® OTJIMYaTh MO ONHUCAHUIO, MOP(OJOrMYECKUM NpH3HAKAM Ha PUCYHKAX,
MUKpo(doTorpapusax pas3iHYHbE THUMbl KIETOK, TKAHEHW, KIETOYHbIE OpPraHOMIBbI,
KJIETOYHBIE BKJIFOYEHUS, ONIPEACIIATH CTAIUIO JKU3HEHHOT'O [IUKJIA KIIETKU.

COJEPXAHHUE ITPOT'PAMMBI
YUYEBHBIN (TEMATUYECKHNN) IIJIAH

Ne Ha3zBanue pa3aeJioB KosmnuyecTBo DopMbI
n/n 4acoB aTrecramuu/
«
= g KOHTPOJIsI
=] = =
ot
o = =
) ) -
['a) 5] <
2 =3
=
1. BBoaHoe 3ansaTHE 2 1 1 | Bxomsuee
TECTUPOBAHHUE
2. [uTonorus Kak Hayka 12 6 6 | Texymmii
KOHTPOJTb.
Brinonnenue
PaKTHICCKUX
3aJlaHuH
3. Crpoenune n xumudeckuii cocra | 20 | 10 10 | Tekymuit
xieTkn. O0ecreueHne KIETOK KOHTPOJIb.
DHEPTUEH Brimonuenue
MPAKTUICCKUX
3aganuii. Pabora
HaJ[ IPOEKTOM
4. MeTtoabl 8 4 4 | Texymuit
LIUTOJIOTUYECKOTO U KOHTPOJIb.
TUCTOJIOTHYECKOTO Brimonnenue
aHaJmsa. MPaAKTUYECKUX




Muxkpockonus 3alaHuH

5. UsroroBienue n avaius 8 4 4 | Texymmuit
MUKpPONpPEnapaToB KOHTPOJIb.
Brinonnenue
MPAKTUYECKUX
3aJTaHUN
6. ['enetnaeckas uabOpMAITIS B 16 8 8 | Texymmii
KJIETKE. 3aKOHOMEPHOCTH KOHTPOJIb.
HACJIEeACTBECHHOCTH Brimonnenue
MPAKTUYECKUX

3aganuii. Pabora
HaJl TPOCKTOM

1. Knerounsii nuki. Mutos 12 6 6 | Texymmuii
KOHTPOJIb.
Brimonnenue
MPAKTHICCKUX
3aJaHui

8. Metios 10 5 5 | Texymmuii
KOHTPOJIb.
Breimonnenue
MPaKTUYECKUX
3aganuii. Pabora
HaJl TPOEKTOM

9. [TaTonornu neneHus KJIETOK U 8 4 4 | Texymmmit
ux nocieactsusi. OHTOTeHEe3 KOHTPOJIb.
Brimonnenue
MPAKTUICCKUX

3aganuii. Pabora
HaJ[ IPOEKTOM

10. O6o06menue. 3amuTa MpoekTHOM | 12 - 12 | UtoroBoe
paboTHhI TECTUPOBAHUE.
3ammTa npoekTa

UTOoro 108 |48 |60

COJAEP KAHUE YYEBHOI'O (TEMATUYECKOI'O) II'TAHA
Pa3nen 1. BBoaHoe 3aHsiTHE

Teopusa. Beenenue B mnporpammy «buosorus knetkw». @OpMbl U METOJIBI
nesitenbHOCTH. [lnan paboTel Ha yueOHbIN roa. MHCTpyKTax Mo TeXHUKE 0€30MacHOCTH.

Ilpakmuka. 1lepBuunas quarnoctuka. TectupoBanue.
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Paznen 2. [{uTo10rusi Kak HayKa

Teopua. Ilpeamer m 3amauv, UCTOPHS PA3BUTHS, CBA3b C JPYTMMH HAyKaMH,
IIPUKIIATHOE 3HAYCHHE LUTONOTrMH. Kitlerounas Teopus. YpOBHM OpPraHM3alvM KUBOU
MaTEepHH.

Ilpakmuka. BeIoJIHEHUE 3aJJaHUI HA ONPECIICHUE U COMOCTABJICHUE YPOBHEN
OpraHu3alvy KUBOW MaTEPUH.

Paznen 3. CtpoeHne u XMMHUYECKHH cOCTaB KileTKU. O0ecnedeHue KJIETOK
JHepruen

Teopusa. Tumbl  KIETOYHOM  OpraHu3alMu. XHWMHYECKHA  COCTaB W
yIBTPACTPYKTYpHasi OpraHu3anus KieTku. buomornueckue memOpanbl. TpaHcmopt
BEILECTB YEpe3 LUTOIUIA3MAaTUYECKYI0 MEMOpaHy KIIETOK (IIaCCUBHBIA M AKTUBHBIN
TPaHCHOPT, FK30LUTO3, FHAOLUNUTO3). DyHKIMM Ma3ManeMMbl. OCOOEHHOCTH CTPOEHUS
000JI0UEK NPOKAPUOTUYECKUX U OYKApUOTHYECKHX KiIeToK. llurommasma u ee
CTPYKTYpPHBIE 3JIEMEHTHI. BakyoisipHas cucrema. MUTOXOHAPHUH U IJIACTUABI, HCTOPUS
uX OTKpbITUS. Snpo uHTepdazHoi kinerku. Anmnapat ['onpmxu. CtpoeHne U QyHKIUU
mu3ocoM. DHaorutazmatudeckas cetb (II1C). Pubocomsl. [lonupubdocomel. Kietounsrit
ueHTp. OpraHouibl 1BM>KeHMs. KieTouHble BKIIOYEHUS.

OO6men BemecTB W 3Hepruu. IlnacTuueckuil M SHEpPreTUYECKU OOMEH.
doTocuHTe3, ero MexaHu3M. CBetoBasi U TeMHOBast (pa3bl hoTocuHTe3a. DOTOCUHTE3 U
ypOKal CEJIbCKOXO35IMCTBEHHBIX KyJbTyp. KocMuueckas poJib 3€JI€HBIX PACTEHUM.
XeMocuHTe3. [ TMKom3, ero MeXaHu3m U 3Ha4EHHUE.

Ilpakmuka. Mopdonoruyeckoe paszHooOpazue 3YKAPUOTHUYECKUX KIIETOK.
Jlabopatopnass pab6ora Ne 1 «OOHapykeHHe OCJIKOB, YIJIEBOJOB MW JHUIUIOB B
ouosiornyeckux oOwvekTax». JlabopaTopHas pabora Ne 2 «PaccmarpuBanue miacTu
PACTUTEIIBHBIX KJIIETOK MO MUKpPOCKOIOM». JIabopatopHas padota Ne 3 « MHorooOpasue
pacTUTENIbHBIX KJIETOK Ha MpUMepe KJIETOK »snuaepmuca Setcreasea purpureay.
JlabopaTtopHas pabora Ne 4 «OOmmii TIaH CTPOCHHUS XUBOTHOW KJIETKA HAa ypOBHE
CBETOBOM MHUKPOCKOIIUMY». BBINOIHEHNE 3aJaHUI HA CPABHEHUE CTPOCHUS PA3JIUYHBIX
KJIETOK. Pemenue 3amay.

Pasznen 4. MeToabl HUTOJIOTHYECKOI0 ¥ THCTOJOTMYECKOr0 AaHAJIM3A.
Muxkpockonus

Teopua. XapakTepuCTHKa METOJOB LUTOJOTHYECKOTO M THCTOJOTHYECKOTO
aHanu30B. MeToauka W3rOTOBJIEHUS M HCCIECIOBAHMS MHKpomnpenaparoB. [pymnmsl
KJIETOK. TKaHM JKHMBBIX OpraHu3MmoB. lwucronorus. XapakTepucTUKa TKAHEU
PACTUTENILHOTO U )KUBOTHOI'O OpraHn3Ma. TkaHu opranusma 4yenoBeka. Mukpockomnus.
Y CTpOoRCTBO CBETOBOTO MUKPOCKOIIA.



Ilpakmuxka. BrinionHeHue 3aaHUl Ha OTPECIICHNE YBETUYCHUS MUKPOCKOIIA,
CpPaBHEHUE METOJIOB ITUTOJIOTHYECKOTO M THCTOJOTHYECKOTO aHayim3a. [IpakTukym 1o
IIUTOJIOTUU U TUCTONIOTUU. PeleHne 3ajayd ¢ MCMOJIb30BAHUEM atjaca Mo IUTOJOTHH,
TUCTOJIOTUH U SMOPHOJIOTHH.

Pa3znen S. U3roroBienne u aHAJIM3 MUKPOIIPENapaToB

Teopusa. Mukpockonuyeckass TeXHUKa. [IpUHIMIBI W 3Tanbl U3TOTOBJICHUS
MUKpornpenaparoB. M3mepeHne MUKpPOCKONUYECKUX OOBEKTOB. Mukpodorochemka.
Huroxumus. Llutoxumuyeckue Metoapl. Crieliupuieckue METoIbl OKpAIlIBaHUS.

Ilpakmuka. VI3roToBieHHE W aHajdu3 MPENApPaTOB, OKPAIICHHBIX Pa3HBIMU
IUTOXUMHYECKUMHU METOAaMu. BpInmogHeHue 3aaHuil Ha M3MepeHue OOBEKTOB Ha
Mukpogotorpapusax. M3rotoBieHne MHUKpONpenapaToB W padoTa € HHUMH C
MCIIOJIb30BaHUEM CBETOBOI'O MUKPOCKOIIA. PelieHne 3a1a4 ¢ HCIIOIb30BaHUEM aTJIaca Io
LUTOJIOTUH, TUCTOJIOTUU U SMOPUOJIOTHUH.

Pa3znes 6. 'eneTnyeckasi nHpOpMauA B KJIeTKe. 3aKOHOMEPHOCTH
HACJIe[ICTBEHHOCTH.

Teopusa. Snpo knetku. YpoBHU opraHu3zanuu xpomocom. Kapuorturn. Metoas
XpOMOCOMHOTO  aHanu3a. l'eHernueckas uH(opmauusa. Permkaums JIHK.
Tpanckpunuus. I'enernueckuii koa. bruocunres 0enkoB. CoBpeMeHHbIE MPEACTaBICHUS
o reHe. MoHorubpunHoe ckpeumBanue. JurnOpuaHoe ckpemuBaHue. ClenyieHHOe
HacienoBanue. CIEIUIEHHOE ¢ IOJIOM HacienoBaHue. HeannenbHoe B3auMojecTBUE
T'€HOB.

Ilpakmuka. BpINnoJIHEHWE 3aJaHUM HA  COCTABJICHUE HWIMOTPAMMbl U
KapuorpamMmsbl. PerieHue 3a1a4 Ha pa3anyHbIe BUIbI CKPEIMBAHUS, KOJOMUHUPOBAHHUE,
AIHCTA3, KOMIUIEMEHTAPHOE B3aUMO/ICVCTBHUE, TOJTUMEPHIO.

Pa3nen 7. Knerounslii mukJja. Muro3

Teopua. llepronbl KJIETOYHOTO UKIA. MUTOTHYECKOE JIEJICHUE KIETKU. AMUTO3
W ero 3HadeHHWe. MHUTO3 — IIMTOJIOTrMYecKass OCHOBAa OCCIOJIOr0 pa3MHOKCHUS.
CTpyKTypHBIE U3MEHEHUSI U (DU3UOJIOTHUECKHUE OCOOCHHOCTH OPTaHOHUIOB KJIETKH BO
BpEMSI MUTOTHYECKOTO JICJICHUS. brnonornyeckoe 3Ha4YeHHEe MUTO3a.

Ilpakmuka. BrinonHeHue 3a1aHuii Ha onpeesienne a3 MUTO3a U MUTOTHYECKON
aKTUBHOCTHU KJIETOK Ha MUKpodoTorpadusax. Pemenue 3anay.

Pa3nea 8. Meiio3

Teopusa. Metiotndeckoe neneHue kietku. [lepBoe aenenue meiosa, ero ¢asbl u
XapaKTEPUCTUKA. YMEHBUICHHE YHUCIAa XPOMOCOM KakK Pe3yJbTaT IEPBOTO JEJICHUS.
Bropoe nenenme wMeiio3a, (a3pl, UX XapakTepuCTHKa. [‘ameToreHe3 y dYeJoOBEKa.
Croporeses v raMeToreHe3 y paCTeHH.



Meiio3 — HHUTOJIOTMYECKass OCHOBa IIOJIOBOIO pa3MHOXeEHHUs. buojoruueckoe
3HAYE€HHE MEM03a.

Ilpakmuka. BemonHenue 3amaHuii Ha omnpenencHne (a3 wmedo3a Ha
MuUKpodoTorpapusix, CpaBHUTEIbHBIM aHaIN3 MUTO3a M Meilo3a. Pemenue 3amau c
UCIIOJIb30BaHUEM aTiiaca 1o IUTOJIOTHH, THCTOJIOTHH U SMOPUOJIOTHH.

Pasznea 9. I1aTosioruu nejieHus KJIETOK U UX nmocjeacTteusa. OHrorenes

Teopua. Ilatosmorun wmuTOo3a M Menosa. [lomumionaua W aHEYIUIOWOUA.
NuauBuayanbHOE pa3BUTHE OPraHu3MoB. OIUIOJIOTBOPEHUE W PA3BUTHUE 3apOJiblllIa Y
YKUBOTHBIX. DTarnbl SMOPHOHAIIBHOIO Pa3BUTHUS KMBOTHBIX. B3anMmopeiicTBue ydacren
Pa3BHUBAIOLIETOCS  3apojbllla. DHOT€HETHYECKWd 3aKOH W €ro  COBPEMEHHas
uHteprnperanus. IlocTomMOpuoHanbHOE pa3BuTue. BpeaHoe BiIusSHHE aJIKOTrOJS,
HUKOTWHA, HAPKOTHUYECKUX BELIECTB, 3arPSA3HECHUST OKPYXKAIOUIEH CpPEellbl HA Pa3BUTHUE
3apOJIBINICH JKMBOTHBIX HM delloBeka. OOIas XapakTepuUCTHKa M OCOOCHHOCTH
Pa3MHOXKECHUS BUPYCOB, OakTepui, BOJIOPOCIIEH, MOX000pa3HbIX,
MaropOTHUKOOOPA3HBIX, TPHOOB U JuIaitHukoB. CMeHa (a3 B )KU3HEHHOM ITHKIIE.

Ilpaxmuxa. CoctaBienue cxembl Hapyienuit meiosa (I u Il nenenwit). Pemenue
3aJlay C UCMOJb30BAHUEM aTJiaca Mo [UTOJIOTUU, THCTOJIOTUU U IMOPUOJIOTHH.

10. O6061meHue. 3amuTa NPOEKTHOH PadoTHI

Ilpaxkmuka. VIToroBoe TeCTUPOBAHKUE IO OCHOBHBIM pa3zjiesiam [IporpaMMsl.
[Ipe3enTanus u 3ammTa y4eOHBIX MPOSKTOB 00YYAIOITUXCS, TOATOTOBICHHBIX B XO/I€
peanu3zauuu [Iporpammel.

®OPMbI KOHTPOJISI 1 OHEHOYHBIE MATEPUAJIBI
JTanbl NeAATOTHYECKOr0 KOHTPOJIA:

° BXOJISIINN;

o MIPOMEKYTOUHBIN, MPOBOJUTCS B X0/1€ yU€OHOT0 3aHSATUS Y 3aKPETUISIOIIHIMA
3HAHUS 10 JaHHOU TEME;

. WTOTOBBIA, NPOBOAUTCA  IOcCHe  3aBepuieHuss Bced  IIporpammer
(ITpunosxenue 1).

@®opMbI NPOBEICHNUS ATTECTALIMH:

o BBIMOJIHCHHE MPAKTHYCCKUX 3adaHuid  (IPaKTHUKyM, JlabopaTopHas
pabora);

. TECTHPOBAHHE;

. 3a4yéTHas paboTa;

. BBINOJIHEHHE U 3aIlIUTa MPOEKTHBIX padoT (I[Tpunoxenue 2).
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®opma noaBeAeHUsI UTOroB peanuzauuu [IporpamMmmbl

Pelitunr  oOywarommxcsi,  OTpaXawIIUd  Pe3yJbTaTUBHOCTb  OCBOCHHS
[IporpaMMbl, Ha OCHOBaHMM OajUIOB 3a BBHINOJHEHHE 3aJaHUN MO KaXKIOW TeMe
(ITpunoskenue 3) 1 UTOrOBOTO TECTUPOBAHUS U 3aLIUTHI IPOCKTHHIX padoT.

OPTAHU3AIIMOHHO-IEJAT'OT'HMYECKHE YCJIOBUA
PEAJIM3ALIMU ITPOT'PAMMBbI

@DopMbl Y4eOHOI 1eITeJIbHOCTH:

o JICKIIUU, TPAKTUYECKUE 3aJaHHsI IO TPUMEHEHUIO MOTYyYEHHBIX 3HAaHUMH;

o JTUCTAaHIMOHHOE 00y4YeHUE HAa OCHOBE KOMIBIOTEPHBIX MH()OPMAIMOHHBIX
TEXHOJIOTHH (3aJaHusl, TECThI U T.]1.);

o WH/IMBHU1yaJIbHbIE KOHCYJIbTAllMU 00y4YaroluXxcs;

o IpaKTUYECKUe pabOThl HCCIEAOBATENBCKOTO XapakTepa, TpeOyromue

paboThI ¢ HHPOpMAITUEH.

Oobyuaromuecs OCBauBaIOT CleIyIoIue THIBI NesiTeJIbHOCTH:
UCCIIEIOBATENIbCKUN, TBOPYECKUW, MPAKTUYECKANM, a TakKe I[103HABATEIIbHbINU,
UH(OPMAITMOHHO-KOMMYHUKATUBHBIN U pedIeKCUBHBIM.

B xone 06yuenus o [Iporpamme nmpumeHsitoTcst cieayromnye (popMbl 00ydeHus
WHJMBUAYaJIbHO-TMCTAHIIMOHHAsT (KOTJa MaTepuay JOCTYIEeH JISI CaMOCTOSITEIbHOIO
oOyueHus ), ppoHTambHasH (BBIMOJHEHHE OOIIUX 3a/1a4 BCEMHU 00YyYaIOIUMUCH).

B npouecce peanmsanuu [IporpamMmMbl TPUMEHSIOTCS CIIETYIOIINE METOABI:

° 110 UICTOYHHKY 3HAHUM: CIIOBECHBIE, HATJISIIHBIC, IPAKTUYECKHUC;

° 10 CTETICHW B3aMMOJICHCTBUS Tiefarora U oOyJarommxcs: pacckas, becena,
caMOCTOsITeNIbHAs padoTa;

° Mo JAWJAKTAYECKUM 3ajJadyaM. TMOATOTOBKA K BOCIPUSITHIO, OOBSICHEHHE,
3aKpEIICHUE MaTepuana;

° M0  XapakTepy IMO3HABATCIIbHOW  JIEATEILHOCTH.  OOBSCHUTEIHHO-
WUTFOCTPATUBHBIN, PETPOAYKTUBHBIN, YACTUYHO-TIOMCKOBBIN, UCCIEN0BATEIILCKUH.

MarepuajbHO-TeXHUYECKHUE YCJI0BHUs peanusaunu [Iporpammbl

TpeboBaHus K OCHAIICHHUIO YYeOHOTO TIpoIiecca:

o JabopatopHoe 000pyI0BaHUE;
o MUKPOCKOITBI;
o HaOOpBl MUKpPOIIpENapaToB, a TakKe HAOOpBI IJIs CaMOCTOSITELHOTO

M3TOTOBJICHHSI MEKPOIIPENapaTos;
o KOMIIBIOTEP C BO3MOXKHOCTBIO BBIXO/1a B UHTEPHET;
o MYJIbTUMEIUUHBINA TPOEKTOP (MHTEPAKTUBHAS JJOCKA)
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o CTeMabHas, HAyYHAst U METOIMYecKas IMTepaTypa mo ooIel OMoIoruy;
o (bUIBEMBI, IPE3CHTAINH, CXEeMbI, MEKpOodoToTpadum.

[Ipu peanmm3zanuu MporpaMMbl PEKOMEHIYETCS UCIIOIB30BaTh 000PYI0BaHHUE IS
peanuzainuu KypdaToBCKOro MpoeKkTa, a Takke 000pyJAoBaHHE W yueOHbIe KaOWHETHI,
MPEAYCMOTPEHHBIC I peallu3alldi MPOeKTa MpeanpodecCHOHaTbHOI0 00pa3oBaHuUs
«MeIuIMHCKHHI KJIacC B MOCKOBCKOM MIKOIe» U «AKageMHUUYEeCKHUM KJIacC B MOCKOBCKOM

HIKOJIE).
CIHUCOK JIMTEPATYPbI
Cnucok siurepaTypsbl, HCIOJIb3yeMblid IpU HanucaHuu IIporpammabl
1. AnwOeptc b. u ap. MonekynspHas Ouosorus kietku. — M. — VbkeBck:

HUL[ «Perymapnas u xaotudeckas JWHAMUKa», HWHCTUTYT KOMIIBIOTEPHBIX
uccinenosaununii, 2012. — 2000 c.

2. ATiIaC MMKPOCKOIHYECKOTO M  YJbTPAMUKPOCKOIMYECKOTO CTPOCHUS
KJIETOK, TKaHeil u opranos. /B.I'. Enucees, FO.U. Adanacwes, E.®. Kotosckuii, A.H.
Suxosckuii. 3n.5-¢, nep. u nomn. — M.: Meauuunna, 2004.

3. banun B.B. Ilutonorus. ®PyHKOMOHAIBHAS YJIBTPACTPYKTypa KIETKH.
Atnac [Onextponnsiit pecypc]|/ banun B.B. — M.: I'90TAP-Menaua, 2016. - 264 c.

4, buonorus knetku: yueoHoe mocooue / A. ®. Huxkurtun, E. 5. Anoesa, 1O.
®. 3axapkuB [m ap.]; mox pea. A. ®. HukurmnHa. - 2-¢ m3a. — Cankr-IlerepOypr:
CrenJIut, 2015. - 166 c.

S5. bopxynoBa E.H. [lutonorust u o6mias rucrojorus. Metoauka u3ydeHus
TUCTOJIOTHYECKUX TpernapatoB / Y4eOHO-METOAMUYECKOEe IOocoOue sl CTYIEHTOB
BBICIINX Y4€OHBIX 3aBefieHuil. — M.: Dnutyc. — 2016. — 144 c.

6. Bacunwe HO.I'. Ilutomormst ¢ ocHoBamu maronoruu kinetku / FO.T.
Bacunwes, B.M. Uyukos, T.A. Tpomuna. — M.: 3oomennur, 2013. — 231 c.

7. Mamxkuna O.C., bemoycoB M.B., Ilonmos B.H. Ilutonorus: y4eOHO-
METOAMYECKOe mocobue Jj1si By30B. — BOpOHEKCKHIT rOCY/TapCTBEHHBIN YHUBEPCUTET. —
Boponex: N3narensckuit njom BI'Y, 2013. — 97 c.

8. [IpakTukyMm mo renetuke denoBeka / B. H. Kamaes u ap.; mox oOur. pen.
B.H. KamaeBa; BopoHeXCKuil ToCylapCTBEHHBI YHUBEPCHUTET. — BopoHexk:
M3narensckuii nom BI'Y, 2019. — 206 c.

9. Yy6 B. B. «boranuka. Yacte 1. CTpoeHue pacTUTENHLHOTO OpraHU3Ma.
—M.: MAKC Ilpecc, 2005. - 116 c.

10. FOmxannesa C.U. beikoB B.JI. ['ucronorus, uuronorus 1 3MOpHOTIOTHSI.
Kparkuii atnac: Yue6Hnoe nmocobue. — Cn6: MznarenbctBo «I1-2%», 2006. — 9
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https://www.sciencenow.ru/nauka-i-zdorove/molekulyarnaya-genetika/ (Jata
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Ipuioxkenue 1

KoHTpoabHO-U3MepuTeIbHbIE MATEPUATIBI

HNroroBas arrectanus (TecT)

1. KakuMm Oyzaer yBeIMYEHHE MHUKPOCKOIA, €CJIM YBEJIWYEHUE JIMH3BI OKyJrsapa x10,
a JINH3bI 00bEeKTUBA %407
a) x40 6) %400 B) x50 1) %30

2. Kako#l opraHou]1 KJIETKH BbIpa0aThIBAET SHEPTHIO?
a) pubocomMa ©) MUTOXOHJpPHS B) AJIpo T) ammapat [ oibaku

3. Kakoii opranon obecrieunBaeT cOOpKy Oefka B KJIeTKax?
a) siapo  0) pubocoMa B) KJIETOUYHBIN LIEHTP T) JIM30COMa

4. Kakoit opranou]1 00ecreuyuBaeT CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUUECKUX
B PACTUTEIILHOU KIIETKE?
a) OI1P ©) MUTOXOHIpHUS B) XJOPOILIACT T) pudocoma

5. Kaxoit opranou o0ecrieynBaeT HaKOIJICHUE TIPOYKTOB )KU3HEAEATEILHOCTH B
pacTUTENIbHOU KiIeTKe?
a) BakyoJib 0) pubocoma B) SIIPO T) MUTOXOHJIPUS

6. KTo pazpaboTan KJIETOUHYIO TEOPHIO?
a) P.I'yk 0) A. Ban Jlesenryk B) T. llIBann u M. lInelinen 1) P. Bupxos

7. Kpome KJIETOYHOro siipa XpaHUTh U IepeAaBaTh HACIEICTBEHHYIO MH(GOpMAIUIO
MOTYT:
a) anmapat ['onbku ¥ Bakyosnn ©0) TU30COMBI M DHJIOTUIA3MATUIECKUN PETUKYITYM
B) prOOCOMBI U LIEHTPUOJU T') MUTOXOHAPUHU U XJIOPOILJIACThI

8. Hanmnuune kakoro opraHouia OTJIWYAET KIETKU PACTEHUM OT KJIETOK JKMBOTHBIX?
a) LIEHTpaJibHas BaKyosb O) sigpo B) ammapaT ['oibIkKu  T) dHAOIIa3MaTHYECKUI
PETUKYIIYM

9. KneTka KOXHMIIBI JIyKa U KJIETKa KOXKH YeJIOBEKa COJIepPIKaT:
a) MUTOXOHJIpUU O) BAKyOJIU C KJIETOYHBIM COKOM  B) KJIETOUHBIC CTCHKU U3
LIEJUTIOJI03 T) TIaCTU/IbI

10. B xakoM opraHoujie pacTUTEIbHON KJICTKHM HAKAIUTUBAIOTCS MHUTATEIIbHbBIE
BerecTna’?
a) xpomoriact 0) pubocoma B) JIEMKOIUIACT T) JIM30COMa

11. Yucno xpoMocoM B JIEMKOIMTaX — KJIETKax KPOBU 4eJlOBEKa paBHO... B oTeer
3aMUIINATE TOJIBKO COOTBETCTBYIOLIEE YHCIO XPOMOCOM.

12. Ckonbko HYKJICOTHUAOB B 'CHC KOAWPYIOT ITOCICA0OBATCIbHOCTD 60 aMUHOKHCIIOT B
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MOJICKYJIC Ocnka. B oTBET 3anmummTe TONLKO COOTBETCTBYIOLICC YHCJIO.

13. B monekyne JJHK konuuecTtBo HyKI€OTHAOB ¢ 1MTO3MHOM cocTtaBisieT 30% ot
obmrero yucna. Kakoi mpomeHT HyKJICOTHAOB C aICHUHOM B 3TOW MoJjiekysie? B oTBeT
3aMMIINATE TOJBKO COOTBETCTBYIOLIEE YHCIIO.

14. Kakoii Tpumier B Monekyie uHdopmarronnoii PHK cooTBeTcTByeT kKomoBomy
tpuruiety AAT B monekyne JJTHK?

15. Cxonbko monekyn JIHK Oynet coaepxaTh mapa roMoJIOTHYHBIX XPOMOCOM B KOHIIE
uHTepdaspl? B oTBETE 3aMUIIUTE TOIBKO YHUCIIO.

16. B kmerke mmcra BUIIHU 32 XpOMOCOMBI. CKOJIBKO XPOMOCOM COAEPIKHT
MaKpOCIIOpa 3TOr0 pacTeHus? B 0TBETE 3aIMIINTE TOIBKO COOTBETCTBYIOIIEE YUCIIO.

17. BeiOepute 0COOEHHOCTH MUTOTUYECKOTO JECICHUS KIETKU:
a) K MOJIF0CaM PacXoAsTCs IBYXPOMATHIHBIE XPOMOCOMBI
0) K MOJIF0OCaM PacXoATCs CECTPUHCKHUE XPOMATH/IbI
B) B JIOUEPHUX KJIETKAaX OKA3bIBAIOTCS YABOCHHBIC
XpOMOCOMBI
T) B pe3yJbTaTe 00pa3yloTcs BE TUIJIOUIHBIE KIETKU
1) MPOLECC MPOXOIUT B OJTHO JCJICHUE
€) B pe3yibTaTe 00pa3yroTcsl ramionIHbIE KIIETKU

18. Kakwue mporecchl MPOUCXOIST B KICTKE B TIEpHOT MHTEPGhas3bl?
a) cuHTE3 OEJIKOB B IIUTOIIA3Me
0) ciupanu3aiys XpoMOCOM
B) cunte3 u PHK B siape
r) peayrukamnus moiekyn JHK
1) paCTBOpEHUE SEPHOI 000T0UKHU
€) pacxXoXIeHHE IEHTPUOJIEH KIIETOYHOTO LIEHTPa K MOJIF0CaM KJIETKU

19. Bce npuBenéHHbIC HIDKE MPHU3HAKUA, KPOME JABYX, MOXKHO HCIIONB30BATh IS
OMHKCaHUsl MPOLIECCOB TMEpBOro JeieHuss Meno3a. Onpenenure [Ba MpHU3HAKa,
«BBITIAJIAIOIINE» U3 OOIIETO CIUCKA, U 3AIUIINTE B OTBET IUPHI, 10 KOTOPHIMU OHH
yKa3aHbl.

a) oOpa3oBaHUE ABYX TAIUIOUIHBIX SIACP

0) pacxoXIeHHE OHOXPOMATHIHBIX XPOMOCOM K TIPOTHBOIIOJIOKHBIM TIOTFOCAM

KJICTKH

B) 00pa30BaHUE YETHIPEX KIETOK ¢ HAOOPOM Nnc

r') 0OOMEH y4yacTKaM{ TOMOJIOTUYHBIX XPOMOCOM

1) CIMPaIU3aLHs XPOMOCOM
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20. YcTranoBuTE COOTBETCTBHE MCKIY 0COOCHHOCTSIMH HYKHCHHOBOﬁ KHCJIOTBI U €€

BUJIOM.
Ocobennoctu HykiaenHoBou kucioTsl (HK) Bun HK
A) XpaHuT 1 niepeaaéT HacaeACTBEHHYIO HH()OPMALIHIO 1) JHK
b) Bxmrouaet nykineoruasl ATIL] 2) u-PHK
B) Tpuruietr MoseKysibl Ha3bIBAETCS KOJJOHOM 3) T-PHK

') MoJieKkyJia COCTOUT U3 JIBYX IIETIeH
J1) mepenaét nHbOpMaIHIO HA pUOOCOMBI
E) Tpumiet MoJieKyJibl Ha3bIBA€TCS AHTUKOJOHOM
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IMpunoxenue 2

IIpuMepHBbIe TEMBI AJI51 Y4e0HO-UCCIeI0BATEIbCKUX MPOEKTOB
Hctopus co3nanus CBETOBOrO MUKPOCKOTIA.
CraHoBJIEHUE IUTOJIOTUH KaK HAyKH.
B03MOKHOCTH 3JIEKTPOHHON MUKPOCKOIHH.
Hcropust yueHus 0 KIIETKE.
CoBpeMeHHBIE TTOJIOKEHUS KIIETOYHOW TEOPHUHU.
Bxuan T. [lIBanna, M. Ilneiinena, P. BupxoBa B pa3BuTHe KJIETOYHON TEOPHUH.

Crpoenuie u pyHKIIUU sApA.

O N o g B~ w Pk

Dy- ¥ TeTepoxpoMaTiH. 3HaUeHUE ISl AMArHOCTUKY (PYHKIIMOHATBLHOTO
COCTOSIHUS KJIETOK.

9. Crpoenue u GyHKIUHA OMOJIOTHUECKIX MEMOpaH.

10.Opranesnibl cuHTE3a. DHAOIIa3MaTHYeCcKas CeTh U pubocoMbl. CTpoeHue 1
byHKIUU.

11. Annapat ['onbxu. Ctpoenue. OyHKIUU.

12. Anmmapat 3Heproo6ecnedeHus KiaeTkd. Mutoxonapuu. Ctpoerue. OyHKIUN.
13.Opranensbl ABMKCHHUS.

14. OuOpUIISIPHO-COKPATUTENbHBIE CTPYKTYPbI KIIETKH.

15.ITepokcucomsel. CTpoeHHUE, TPOUCXOKACHUE, (DYHKITUH.

16.JInzocombl. CtpoeHue. OyHKIUH.

17.CoBpeMeHHbIE MPECTABICHUS O )KU3HEHHOM IIMKJIE KJIETKHU.

18.Perynsauus KJI€TOUHOTO LUKIIA.

19. AnonTo3.

20.MexkieTrounbie KOHTaKThI. Tumbl. Ctpoenue. OyHKIUY.

21.Muro3. CoBpeMeHHbIe TipeacTaBienus. Hapyiienust muto3sa.

22 Iomunnouaus. [TonsiTie, MexaHU3MBbI pa3BUTHUS, OUOJIOTMYECKOE 3HAUCHHE.
23.CucreMa KpoBH B HOPME U IIPU Pa3IMUHBIX 3a00JI€BaHUSX.

24.CTBOJIOBBIE KPOBETBOPHBIE KIETKH.

25.Maxkpodaru. IIpoucxoxaenue, crpoeHue, QyHKIHH.
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26.Hewitpodunsl. Ctpoenue. dynkiuu. Posb B opranusMe npu naToJIOrvu.
27. Tpom6ouuTsl. [Ipoucxoxnenue. Ctpoenue. @ynkiuu. Poas B opranusme.

28.Pa3BuTHe 1 reTEPOreHHOCTh TYYHBIX KJIETOK. MopdodyHKITMOHATHHAS
XapaKTEPUCTHKA.

29.«Knaccuueckne» Makpodaru u IeHIpUTHBIC KJICTKU. Pazputue.
Mopdonorus. @yHKIUH.

30.Pa3ButHe, rereporeHHOCTh, MOPGOPYHKIIMOHATBHAS XapaKTEPUCTHKA
¢budpobacToB.

31.CtpykTypa, 6nocuntes u GpuOpUILIOTeHE3 KOJUTareHa.
32.CtpykTypa, 6nocunres u GpuOpUIIIOTeHEe3 PIaCTHHA.
33.MopdodyHKIIOHaTBHAS XapaKTEePUCTUKA HEHPOHA.
34.TyuyHbI€ KJIETKU U UX POJIb B OPTaHU3ME.
35.®PubpobaacTsl U UX POJIb B OPTaHU3ME.

36.Makpodaru jgerkux u ux QyHKIUH.

37.'uctomorust © SMOPHOJIOTHUS.

38.becnonoe u MoOJI0BOE pa3MHOKEHUE.

39.0HTOTreHe3 - HHAWBUIYaIbHOE PA3MHOKEHHE OPTaHN3MOB.

40.0cobeHHOCTH pa3MHOXKEHUS BUPYCOB, OaKTepuii, BOJOpOCIeil, MOX000pa3HBIX,
ManopOTHUKOOOPA3HBIX, TOJIOCEMSHHBIX, TOKPHITOCEMEHHBIX, TPUOOB,
JIMIIANHUKOB.

41.XuMr4ecKkue OCHOBBI KHU3HU.

42 Knerounas 6M0i0rHs.

43.buodTHKa c 351ieMeHTaMu 0M00€30MacHOCTH U OMOOXPaHHI.
44 BbuomeTtpus.

45.T eHHas UHXKEHEPUS.

46.I'eHeTrKa KJIETOYHOTO LIMKJIA U TEHETUKA PA3BUTHSL.
47.I'eHOM 3YKapHOT.

48.IMMyHOTEHETHKA

49.MeTo/1bl CEeNeKIIUU OPTaHU3MOB.
50.buoTexHonorus pacTeHUM.

51.IluToreneTuka.
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52.I'eneTuka yenoBexa.
53.buonndpopmaruka u GyHKIIMOHATHHAS T€HOMHUKA.

54 Menuimackasi IUTOJIOTHSL.

19



Hpuaoxenue 3

Paboumnii aucr
«DOYHKIIMOHUPOBaHME OMOJIOTHYECKHUX CHCTEM HA BCEX YPOBHSX OPraHU3alnu
skn3HU. PacTeHus pa3HbIX cpej 00MTAHUD)

Ilpouumaitme mexcm Ne 1

BunuMmele nyuu COJHEYHOIO CHEKTpAa — UCTOYHMK PHEPrHM NpU (POTOCHUHTESE,
OCHOBHOM (akTop pocTa, LBETEHUS U IUIOJOHOIIEHHA. [l0 OTHOLIEHUIO K CBETY
pacTeHusl IEATCsl Ha TPU TPYNIbl: CBETOIIOOUBBIE, TEHEBBIHOCIUBBIE, TEHENIOOUBBIE.
CBeTo00MBbIE PACTEHUS MMOCENSIOTCS Ha XOPOIIIO OCBEIICHHBIX MECTaX, OBICTPO PaCTyT
B paHHEM BO3pacTe, OOWIBHO IUIOJOHOCST, HMEIOT JEeTKHEe CEMEHa, JaleKo
paspacrarommuecss OT MaTEPUHCKOTO pPACTeHUsA. OTH OCOOCHHOCTH IO3BOJISIIOT
CBETOJIOOMBBIM PACTCHHUSIM TEPBBIMH 3aCEsATh OTKPBITHIE MPOCTPAHCTBA, HX €IIIe
Ha3bIBAIOT PACTEHUSMU-TTHOHEpaMHU (Oepe3a, OCUHA, BACUIbKU U Ap.) TeHEeBbIHOCIUBBIE
pacTtenus (enb, MUXTa, TUC) OoJiee YyBCTBUTENbHBI K 3aMOPO3KaM, MEJUIEHHO PacTyT B
paHHEM BO3pacTe, UMEIOT 0oJiee TSHKEIIbIe CEMEHa.

B ornuune OT TEHEBBIHOCIMBBIX, TEHEIIOOMBBIE PACTEHUS XOPOIIO PacTyT B
3aTE€HEHHBIX MecTax (KyreHa, JaHbII, KUCIIHIA).

3ananue 1
0Oo66eoume npaeuibHble OMaEeEntbl.
1. CBeTonoOuBBIC paCTEHUS — 3TO. ...
1) ...pacTeHusi, NCIOJB3YIONIUE BUINMBIC JIyUH B Tpoiiecce POTOCHHTE3A.
2) ...pacTeHus, pacTyIIrue Ha XOPOIIIO OCBEIICHHBIX MECTaX.
3) ...pacTeHus1, He BHIHOCSIINE 3aTCHCHUS.
4) ...pacTeHHS-TTUOHEPHI.

2. 3aroJIoBOK MPEI0KEHHOT0 ab3aria:
1) XapakrepucTuka TPUCIOCOOJICHUN pAcTEHUH K pa3sHOM  CTEICHU
OCBEIICHHOCTH.
2) OTHOIIICHUE PACTCHUH K CBETY.
3) AbGuoTtuieckuii pakTop — CBET.
4) OcoOEHHOCTH CBETOIOOMBBIX PACTECHHIA.
3. HomnomuuTensHOM nHPpOpMaIUE ab3ara sBIsieTCs:
1) B oTnuyne OT TEHEBBIHOCIUBBIX, TEHENIOOUBBIE PACTEHUS XOPOIIO
pacTyT B 3aTEHEHHBIX MECTaX.
2) CBeTomoOMBbIC PACTEHUS €Ille Ha3bIBAIOT PACTEHUSIMHU — ITHOHEPAMHU.
3) HcrounukoMm sHeprud npu (OTOCHUHTE3E SIBISFOTCS BUAUMBIC JIy4H
COJIHEYHOT'O CHEKTPA.
4) CBeTot00MBBIC PACTEHUS TTOCEISIFOTCS Ha XOPOIIIO OCBEIIEHHBIX MECTaX.
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Ilpouumaiime mexcm No2

[lo oTHOIIEHHIO pacTEHUI K TEIIy UX MOXKHO Pa3fefuTh Ha TEIUIOIIOOHMBBIC U
XOJIOZOCTOMKNE pacTeHus. XOJI0JOCTOMKUE PACTEHUSI UMEIOT Psi MPUCIOCOOICHUI K
BBDKMBAHUIO TIPH HU3KHX TEMIIEpaTypax, HalpuMep, TOJICTbIE U >KECTKUE IUCThS,
YTONIIEHHYI0 KYTHUKYJY, MOKPBITYI0 BOCKOBBIM HAJETOM, BOJIOCKM Ha JIUCTHSX,
CIIOCOOHOCTB JINCTHEB BMECTO JIUCTHEB, KAPIUKOBOCTh, POCT CTEOJISI B TOPU3OHTAIHLHOM
NOJIOKEHUU. XOpOIlIO TEPEHOCAT HHU3KUE TEeMIIepaTypbl TaKUe pacTeHUs, Kak
” KapJIMKoBas Oepe3a, OpyCHUYHUK, TOTyOrKa, 0aryIbHUK OOJOTHBIN

U IpyTue.

3aganue 2
BeimummTe Ha3BaHUsSI pacTEHUM, MPUCIIOCOOJCHHBIX K HU3KUM TEMIIEpaTypaM.

3aganue 3
Kakoe nmpucnoco0i1eHre nuMeeT 3T0 pacTeHHUE JUIsl )KU3HU B YCIOBUSX HU3KUX
temneparyp?

3apanue 4
HaiiguTe B TEKCTE OTBET HA BOIPOC.
[Touemy TemmepaTypa SBISETCS ONPEACIAIONIMM 3KOJIOTMUYECKUM (aKTOPOM,
BO3JCHCTBYIOIIMM HA KU3Hb PACTCHUS?

3aganue 5
Os3ariasbre TEKCT No 2.
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