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MeToauyeckme pekoMeHAaLuy pa3paboTaHbl HA OCHOBe PefiepasibHOro rocyfapcTBEHHOro 06paso-
BaTeNbHOro ctaHgapTta (ganee ®roOC) no crneymnasbHOCTAM CpeAHero NpogeccroHasbHOro 06paso-
BaHus ganee (CrO) gna cneymnansHoctel CKMud ®Irb0OY BO CI'TY mmeHn [arapuHa HO.A.

09.02.07 WVHhopMaLMOHHbIE CUCTEMbI 1 NPOrpamMuUpoBaHme

09.02.06 CeTeBOW 1 CUCTEMHbIN aAMUHUCTPATOP

15.02.08 TexHonorna malMHOCTPOEHNS

15.02.14 OcHalleHune cpefcTBammn asTomMaTU3aLMN TEXHONOMMYECKUX MPOLLECCOB 1 NMPOU3BOACTB
(no oTpacnsam)

15.02.12 MoHTaX, TeXHUYECKOe 06Cy>KMBaHWe MPOMBbILLIIEHHOr0 060pyA0BaHKsA (M0 0TpacisaM)
27.02.07 YnpaBneHve Ka4eCTBOM MPOAYKL MK, MPOLECCOB W1 yCnyr (Mo 0Tpac/sam).

13.02.11 TexHun4yecKas aKcnyataums v 06¢cnyXvBaHue 3M1eKTPUYECKOT0 U 3/1IeKTPOMEXaHNYECKOro
obopyaoBaHus

13.02.07 3nekTpocHabxxeHue (No oTpacnisam)

[laHHOe Noco6ue He COAEPXKNT CBEIEHNS IKCTPEMICTCKOIO XapakKTepa 1 He HeceT
TEPPOPUCTUYECKYHO YTrPo3Yy.

Pa3paboTunk: YepHbiwoBa VipnHa AHaTONbeBHA, MNpenojasaTesib BbICLLIEN KBIMDMKALMOH-
Hoi Kateropum CKMun® @Ire0Y BO CI'TY nmenn larapuHa HO.A.
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[MossicHUTENbHAS 3anncKa

MpakTuyeckne 3aHATUA MO AMCUMNIMHE «BUoNorusa» cocTaBnslOT N3 06a3aTe/lbHbIX ayauTop-
HbIX 3aHATUIA NO cneunanbHocTIM CKMu3 ®IBE0Y BO CITY umenun arapuHa HO.A.
09.02.07 WMHgopMaLMOHHbIE CUCTEMBI 1 NPOrpamMMrpoBaHue
15.02.08 TexHonorna malMHOCTPOEHNA
15.02.14 OcHallleHve cpefcTBaMU aBTOMATU3aLMN TEXHONOTMYECKUX MPOLLECCOB N MPOU3BOACTB
(no oTpacnsam)
15.02.12 MOHTaX, TEXHUYECKOE 0BCNYXKMBaHME MPOMbILLIEHHOIO 060pyA0BaHMS (MO OTPaC/sSM)
21.02.03 CoopyrkeHue 1 aKcnyaTaumsa ra3oHehTenpoBoOAOB 1 ra3oHeTeXPaHUINLL,
27.02.07 YnpaBneHne Ka4eCTBOM MPOAYKLMK, MPOLECCOB 1 YCayr (Mo OTpac/nsam).
13.02.11 TexHu4eckas aKcnyaraumsa U 06CnyXKMBaHMe 3N1eKTPUYECKOro N 3/1EKTPOMEXaHNYECKOro
o06opyaoBaHus
13.02.07 9nekTpocHabXeHune (No oTpacnsm) B KOMMYeCcTBe 8 4acos.

[aHHble paboTbl Aal0T BO3MOXHOCTb CTyAeHTaM MoKa3aTb COBPEMEHHbIE METO/bl KOMM/IEKCHO-
METPUYECKOr0, BU3Ya/lbHOrO aHaJIM30B, NMO3HAKOMUTL C OCHOBaMM CTaTUCTMYECKO 06paboTkmM pe-
3yNbTaToB UCCNE0BAHNIA.

MpeanoXxeHHble paboTbl, HOCAT UNNOCTPATUBHBIV 1 UCCNe0BaTENbCKUIA XapaKTep.

TemaTvka 1 cofiepXXaHne MpPakTUYeCKMX 3aHATUIN COOTBETCTBYHOT paboyeil nporpaMmme, paspa-
6oTaHHo B cooTBeTcTBUM ¢ PIOC no cneynanbHocTsim CI10.

MpakTnyecKune 3aHATUA MO CBOEMY COLEPXXaHUIO BK/IHOYAKOT B CeOS: pelleHne CMbIC/IOBbIX 3a-
[y, NoCTpoeHne rpakos, TabnunL,, CXeM, TOrMYECKME OTBETLI.

Mpea/ioXeHHbIE 3afaHns Pa3BMBatOT Y CTYEHTOB CMOCOOHOCTIN CpaBHMBATL U aHaIM3MPOBATD,
Jenatb 00606LLaloLLMe BbIBOAbI; JIOTMYHO W MOCNefoBaTeNlbHO M3/1araTb MbIC/W; YCTaHaBNMBaATb
NPUYNHHO-CIEACTBEHHbIE CBA3W; NPUMEHSATb MONYyYeHHble 3HaHUA A/15 06BACHEHNS HOBbIX (PaKTOB.

HaBbIKu1, NpMo6peTeHHbIE NPU BbINO/IHEHWUN MPAKTUYECKUX 3aHATUN, HEOOXOAUMbI CTYAEHTY
A1 ero NPOMEeCCUOHaNbHOW AeATENbHOCTY.

B pe3ynbTate 0CBOEHMS YYEOHOW ANCLMNINHBI 06YUatOLLLMIACA JO/MKEH:
3HaThb:
-Ponb 6ronormumn B hopmMrpoBaHUM Hay4HOr0 MUPOBO33PEHNS;
-CofiepXxaHune KNeTo4YHON Teopuu;
-CopiepXaHuve 3BONIOLMOHHOM Teopun Y. [apBuHa;
-Mpasuna noBeseHNs B NPUPOLHON Cpeae;
YMeTb:
- BblensiTb CyLLeCTBEHHbIE NPU3HAKM XXUBOI NPUPOAbI N BUONOTMYECKNX CUCTEM;
-XapaKTepusoBaTb COfepXXaHMe 3aKOHOMEPHOCTEN HacnefoBaHus, YCTaHOBMEHHbIX . MeHaenewm,
XPOMOCOMHOM TEOPWUM HACNeACTBEHHOCTU; COBPEMEHHbIX MPeACTaB/IeHNI O reHe N reHoMe, 3aKOHO-
MEPHOCTEA N3MEHUYMBOCTMU;
-Monb30BaTbCA LMTOMOMMYECKON TepMuHonornein. O60CHOBbLIBaTL Mepbl NMPOUIAKTUKNA BUPYCHBIX
3aboneBaHui;
- O6BACHUTL NPUYMHBI 3BONIIOLMW, U3MEHAEMOCTU BUAOB;
-MprBOAMTL AOKa3aTeNbCTBa (aprymeHTaLms) B3aMMOCBA3ei OpraHn3mMoB 1 OKpYXKatoLeld cpefbl;
B pesynbTaTe n3yvyeHns y4ebHoW AucLUMnanHbl «brnonormusa» obydaroLmnincs gomkeH obnagatb 06wm-
MU KOMMNETEHUMAMU:
OK 2. OpraHn30BbIBaTb COOCTBEHHYIO AeATENbHOCTb, ONpPeAensTb MeTOAbl U COCOObI BbIMOHEHMUS
NPOMeccUoHasIbHbIX 3a4a4, OLEHMBATb UX 3(DEKTUBHOCTL U Ka4ecTBO.
OK 3. Pewatb NpobemMbl, OLEHMBATb PUCKU U MPUHUMATb PEeLLEHNS B HECTaHAAPTHbBIX CUTYaLmMsX.
OK 5. Vcnonb3oBaTb MHHMOPMALMOHHO-KOMMYHUKAUWOHHbIE TEXHOMOMMU 1S COBepLUeHCTBOBaHUSA
npogeccroHabHOW AesTeNbHOCTU.
OK 6. PaboTaTb B KOMNEKTMBE M KOMaHAe, obecneymBaTb ee CnioveHune, spdeKTMBHO 00LWaTbes ¢
Konneramu, pykoBOACTBOM, MOTPebUTENAMM.
OK 7. CT1aBUTb Llenn, MOTUBUPOBATL AeATeNNbHOCTb NOAYMHEHHbIX, OPraHN30BbIBaTL U KOHTPOUPO-
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BaTb VX PabOoTYy C NPUHATUEM Ha Ce6sl OTBETCTBEHHOCTM 3a Pe3yNbTaT BbIMOMHEHWS 3aaHNIA.
OK 8. CamocTosTeNbHO onpeaensitb 3afaduy NPOgecCUOHaNbHOTO M JIMYHOCTHOTO Pa3BUTHS, 3aHU-
MaTbCsi CaMO06BPa30BaHVEM, 0CO3HAHHO NAHMPOBATb MOBbILLIEHNE KBATMUKALINA.



MepeyeHb NPaKTUYEeCKNX paboT

Tema Yacsbl 3afiaHne Bug peatenbHocTn
Pasgen 1. Y4yeHume 0 KNeTKe. 4
Tema 1.2
CTpoeHue N QyHKLMN KNETKMN. 9 PeLueHue 3agau MpakTnyeckas
PeLleHue 3aaa4y No MONEKYNAPHOM 61onormm paboTa Nel
Tema 1.4
. 2 BbINONHUTL NpakTnyeckas
YKM3HEHHbBIN LMK KNETKN.
o yNpayKHeHNs pabota Ne2
PeLueHune yrnpaxHeHU no teme «KneTka».
Pasfien 3. OCHOBbI TEHETUKN N CeNeKLNN. 4
Tema 3.1
OCHOBbI Y4eHUs 0 HacneACTBEHHOCTU U U3- 5 CocTaBuTb CXemy
MEHYMBOCTH. POLOC/NOBHOM Cce- MpaKTnyeckas
V13yyeHne HacnefoBaHUA NpU3Haka B CeMbe MbMU paboTa Ne3
MCNONb3YS FeHeasIorMyecknini MeTos.
PeleHne 3agad, 3a-
Tema 3.2 NONHEHWe TabNuLibl, MpakTyveckas paGoTa
3aKOHOMEPHOCTN N3MEHUYMBOCTH. 2 | OTBETUTb Ha BOMpPO- Nod
3yyeHre N3MEHUMBOCTUN Y OPraHM3MOB. Cbl B
Bcero no nnaHy 8




MpakTnyeckas padota Nel
Tema: PelueHme 3a4a4 nNo MONEKYNSPHON 6uonorum
Llenb: HayunTbcs pelsatb 3agayum no MONeKYnspHoM 6uonormum
O6Lwme cBefeHUs

HyknenHosble kucnotsbl (AHK, PHK) — aTo MakpomosnekynspHble 61ononMmMepbl, MOHOMe-
POM KOTOPbIX SBNSETCA HYKNeoTud, COCToALMA 13 neHTo3bl (B AHK —ae3okcnpn6o3bl, B PHK —
pn603bl), ocTaTKa (hoCHOPHON KMCNOTbI U OLHOI0 13 a30TUCTLIX OCHOBAHWIA. Y 60/bLUEHCTBA Op-
raHmamoB AHK — fBoiHas cnvpasb U3 NOMMHYKNEOTUAHBIX Lienel, 3aKpyyeHHbIX Bnpaso. Llenwu
aHTMNapanfeNbHel, T.e. NPOTUB 5 (thocthaTHOro) KoHua ogHon uenu ctomt 3 (OH) KoHew, Apyroi
uenu. LLnpnHa cnupann — 2 HM, AnvHa wara (nonHoro oéopota) — 3-4 HM, B 04HOM Lware - 10
nap HyKneoTN0B.

TpaHcKpunuma npomcxoanT ¢ ogHoi uenn AHK n HaumHaeTcs ¢ npucoeanHeHns PHK nonu-
mepasbl K npoMoTtopy. Mo mepe npoasmxeHms PHK — nonvmvepassbl no kogoreHHon AHK reHa
cuHTesmpyeTcad  u- PHK, HykneoTuibl KOTOPOW KOMMIEMEHTapHbl HYKeoTuaaM KOAOreHHOM
OHK: npotue IN'(AHK) sctaeT LY(PHK), npotue Ll T, npotus A — Y, npotne T — A. 3aKaHuu-
BaeTCA TPaHCKPUNUMA Mocne NPOoXOXAeHNA KOLOHOB — TepMUHATOPOB. B ntore obpasyerca u-
PHK - Konusa gpyroit uenu gaHHoro reHa. Ha 5-koHue n-PHK HaxoguTcs KOAOH-MHULMaTop, 3a-
TEM CNefytoT KOLOHbI, KOAMPYHOLLME aMUHOKNCIOTBI NOUNenTnaa, Ha 3-KOHLE HaxogsaTcs Ko-
[lOHbI — TEPMUHATOPbI.

3afava
PelwnTb 3aa4m No MOJIEKYNAPHON 6ruonorum.

1. Yemy paBHa (B HM) WwnpuHa asoinHoi cnnpann HK? CKonbKo nap HyK1eoTUAOB B KaXKAOM Nos-
HOM BUTKe crnimpann OHK? Yemy paBHa gnvHa (B HM) 0gHOro BuTKa (wara) cnvpann QHK? Yemy
paBHO pacCTosAHMe mMexay cocegHUMU HykneotTuaamn AHK no ocu cnvpann? CKOMbKO MOXHO 3aKo-
AMpoBaTb aMUHOKKC/OT B 6 BUTKax cnvpann AHK?

2. OfHa n3 uenei hparmeHTa AHK vveeT cneaytowmin coctaB Hykneotuaos: 3...AFTLULUAITT ...5.
Hanuwmnte Hykneotugbl komnaemeHtapHoun uenn AHK. YKaxuTe Ha Heid 3 — 1 5 — koHUpl. Kakne
XVUMUYECKMeE TPYNMbl HAXOAATCA Ha 3- N 5- KOHLAaxX?

3. B monekyne [JHK ogHoi 13 Bogopocneli cogepxaHne TummHa coctaBnseT 20% oT o6Lero yncna
a30TUCTbIX OCHOBaHWIA. CKoMbko (B %) B 3Tol Monekyne OHK cogepXuTcs afeHuHa, UMTO3MHa,
ryaHnHa? Hanuwmnte nonHole Ha3gaHUsa Hykneotuaos AHK, PHK, cogepxkalimx oAMHaKoBble a30-
TUCTbIE OCHOBAHUA — 8fieHNH U LIUTO3UH.

4. YyacTok ofHoun 13 uener AHK vmeeT crefytowmia coctas Hykneotugos: ALUFTAMLITAALLLL-
A. HanuwwuTe nocnefoBaTenbHOCTb HYKIEOTUA0B B KOMIMIEMEHTAPHON Lienun AaHHOro (parMeHTa
OHK. YKaxuTte KonnM4ecTBO BOAOPOLHbLIX CBA3e/ MeXAy KOMMeMeHTapHbIMU MapaMu a3oTUCTbIX
OCHOBaHMIA. CKONbKO B faHHOM (hparmeHTe AHK NypuHOBLIX M MUPUMUANHOBLIX OCHOBaHMWA?

5. ®parmeHT AHK coctonT 13 60 nap HykneotnaoB. CKOMbKO MOMHBLIX BUTKOB B 3TOM (hparmMeHTe
OHK? Kakosa g/imHa (B HM ) atoro pparmeHta AHK?

6. OanH 13 pparmeHToB AHK rMeeT cneayowmin coctaB HyKNeoTUAO0B:



AUTTrurA

TruAUIruT

HanuwmuTe cocTaB HyKNeOTUAOB AOYEPHMX Lerneid, 06pa3oBaBLLUMXCS B NpoLecce pensinkawuii
faHHoro dparmeHTa AHK. OTMeTbTe cTapble Y HOBble MOIMHYKNEOTUAHBIE LIEenu.

7. OfHa n3 ueneit AHK nmeeT cnepytowmin coctaB Hykneotnaos: AL TAMLUITAAIT L. Ckonbko
aMWHOKMC/IOT MOXKET ObITb 3aKOAMPOBAHO B laHHOM yyacTke AHK?

N =

.

arODE

dopma oTUeTa K NpaKkTU4yeckoi pabote Neo 1

Homep npakTuyeckoii paboTsl
HaumeHoBaHMe NpakTNYecKoi paboTsbl
Llenb

PelueHwne 3agay

Cnu1coK 1cnosb30BaHHbIX MCTOYHUKOB

KOHTpObHbIE BOMPOCHI

Uem oTnimyaeTca cTpoeHne monekyn AHK n PHK?
B Kakux opraHomngax knetku Haxogarca AHK, PHK?
Kakoe 3HayeHue gna knetku nmerot AHK, PHK?

Cnncok ncnosib3oBaHHbIX UCTOYHUKOB

B.M. KoHcTaHTMHOB. O6Lwas 6uonorusa. M. 2019r.

C.W. bensiHuHa. PelueHwe 3agay no obuweli 6uonornn. Capatos, 2016r.

www.biology.ru (Buonoruna B OTKpbITOM Konnegke. CaT COLEPXUT 3/IEKTPOHHbIN YHeBHNK
no 6uonorun, On-line TecTbl).

www.informika.ru (31eKTPOHHbIA Y4eOHUK, 6O/bLLION CMCOK MHTEPHET-PECYPCOB).

MpakTnyeckas pabota No 2



Tema: PelueHune ynpaxHeHuii no teme «Knetka»

Llenb: [lokasaTb, YTO K/ieTKa ABNSETCA OCHOBHbLIM CTPYKTYPHbIM 3BEHOM XKUBbIX OPraH1M3mMOoB
O6Lwme cBefeHus

OCHOBHbIE NOJOXEHNS KNETOUHOM TEOPUM Ha COBPEMEHHOM 3Tane pasBuTus 61MON0rMYEeCKon
HayKu1 MOXHO ChOpMYNMpPoBaThb CeayoLwmM 06pasom.
1. KneTka — OCHOBHas eAuHM1La CTPOEHNSA 1 (PYHKLMOHMPOBaHMS XXMBOI0 OpraHn3ma.
2. KneTka — camoperynupyrowascs oTKpbITas CUCTEMa.
3. KneTtkn Bcex OpraHuM3MOB B MPUHLMME CXOAHbl MO XMMWUYECKOMY COCTaBy, CTPOEHWUIO W
(hYHKLMAM.
4. )Xn3Hb opraHv3mMa B Lie/loM 06yC/ioB/eHa B3aNMOLENCTBMEM COCTaBNAIOLLMX ero K/ETOK.
5. Bce HOBble KNEeTKM 006pa3ytoTca Npu AeNeHNN UCXOAHBIX KNETOK.
6. B MHOrOK/IETOYHbIX OpraHM3Max KeTKu Ccrneumasm3mpoBaHHbl MO BbIMOHAEMbIM UMW
(hYHKUMSAM 1 06pa3ytoT TKaHW.

OO6LuMe YepTbl, XapaKTepHbIe NS PacTUTENbHON U XXMBOTHOMN KNETOK.
1.MNpuHUMNManbHOe eAMHCTBO CTPOEeHMs (B 060MX ClyyasX WMMEKOTCS MOBEPXHOCTHbIA annapat
KNeTKM, LuMTonnasma, 4po).
2.CX0/CTBO B NPOTEKAHUN MHOMMX XMMUYECKNX NPOLIECCOB B LMTONNa3Me 1 sape (buocmHTes 6eska,
KMC/IOPOAHOE pacLLensieHne HEKOTOPbIX OpraHMYecKmx BelwecTs, pennvkaumsa AHK).
3.EAMHCTBO NprHUMNa nepefayn HacneACTBEHHOW UH(OPMaLMKX NPU AENEHNN KNETKN.
4.CX0[lHOe CTPOEHMe MeMbpaH.
5. EAVMHCTBO XMMWYECKOro coctaBa.
Hapsagy ¢ nepeyncneHHbIMN CXOACTBaMW PacTUTeNIbHas M XXMBOTHAA KIETKU UMEKOT YepTbl pasnu-
yms, BO3HMKLUME B MPOLIECCe pa3HOHANPaBeHHON 3BOMOLMMN aBTOTPOPHbIX 1 reTepoTPOdHbIX (op
YKN3HN.

3afiaHus
1.3anonHuTe TabmLy: XUMUYECKME BELLLECTBA KNETKM N NX 3HaYeHne
HasBaHue BelLlecTBa XapakTepHble oco- CreneHb pacTsopu- bronornyeckas ponb
GEHHOCTU XUMUYe- mocTu (rugpodunsib- B K/IeTKe
CKOr0 CTPOEHMS Hble NN rnapPodo6-
Hble)

2. MepeuncnnTe LOMONHEHWS B KNETOUYHONM TeopuK, caenaHHble Kapnom bap.

3. YKaXuTe 3HaueHne 419 6MON0rnyYecKoin HaykKn KNeTOUHOIN Teopun,

4. MNouyemy P.3HrenbC HasblBaeT K/IETOUHYHO TEOPUIO B YMC/E TPEX BENIMKUX OTKPbITUM, AatOLmX
Hay4YHYH OCHOBY NS MaTEPUASIUCTUYECKOTO MUPOMOHUMaHNS?

5. O6bsACHUTE CYLLLECTBOBaHUE Pa3/IMYHbIX YPOBHEW opraHusauumy 6e/1KoBO MUKPOMOEKybI. Ka-
KOe 3HauYeHMe OHV UMEKOT B XXU3HEAEATENIbHOCTM KIETKN?

6. B yem 3ak/t04aeTca 3HauYeHne (PEPMEHTOB B XXU3HEAEATENIbHOCTU K/IETKN?

7. Uem 00bACHSETCA OTPULATENIbHOE BAMSHUE MOBbILLEHHOW paguauumn Ha KneTky (a B 60nbLINX A0-
3ax narybHoe)?

8 .3aKOHUMTe CXeMy CTPOEHUA yyacTka monekynsl JHK.



l-auenb AHK: . . . . . . . o o oL oL
2-9 uenb AHK: AAA - AUL - AL - ATT - ATl — AAT.
9. [lononHute cxemy 1 cTpoeHusa Hykneotuaa Mmonekynsl AHK.
MoanuwKnTe Ha3BaHWA BELLECTB, BXOAALLMX B COCTaB HyKeoTuaa monekynsl PHK (cxema 2).

®doc-
(hopHas
Kucnota

A30TUCTOE OCHOBA-
Hune

10. MpouTnTe NepeyeHb CTPYKTYPHbIX KOMIOHEHTOB KNETKM:

MwuToxoHapun PecHMUKuM

Mnactmgbl KpaxmasnbHble 3epHa

Pnéocomsl Hapy>kHas membpaHa

Bakyonu Jlnsocombl

Kannwn »xupa Komnnekc ["onbaxun
JHJonnasMaTuyeckas cetb Anpo

KryTuku KNeTouHbIN LUeHTP

XpOMOCOMBI KneTtouHas 060n04ka (nosepx MemopaHbl)

A) BbINWLLINTE OpraHoUfbl, KOTOPble XapakTepHbl [/19 XXUBOTHOM, N 415 PaCTUTENbHOW KIETKN.

B) BbinULunTe CTPYKTYPHbIE KOMMOHEHTbI, OTHOCALLMECS TO/IbKO K PACTUTE/IbHBIM KETKaM.

B) HasosuTte opraHonpbl CreumnaibHOro 3Ha4eHus.

") HazoBuTe opraHouAbl, BbIMOHAOLME CreaytoLme PYHKLUMN: CUHTE3 6e/Ka, XpaHeHne HacneaCT-
BEHHOW nHopmaumn, cnHTes ATO.

11. To3HaKOMbTECH C MepevyHeM MPOLLECCOB, NPOUCXOAALLMX NPU LeNIleHUN KNETOK: YABOEHWe XPo-
MOCOM, KOHbOraLus, pacnoioxXeHne XpoMOCOM MO 3KBATOPY K/IETKWU, pacXOXAeHWe nap XpoMOCOM
K nositocam (Mo OAHOW M3 KXol napbl),06pazoBaHme AUNNONAHBIX LOYEPHUX KETOK, 06pa3oBaHue
ranionaHbIX JOYEPHUX KIETOK.

A). Bbinuwmnte CTONO6MKOM B HEOOXOAMMO NOCNeA0BaTeIbHOCTM Te NPOLIECChI, KOTOPbIE XapaKTep-
Hbl 11 MTO3a, & HUXKE — /151 Meiio3a.

B). Psagom ¢ KaXAbIM M3 BbIMMCAHHbIX MPOLECCOB CXEMaTUYeCKN 1306pasnTe Kaxablil npouecc u
HanuLwmTe Ha3BaHve asbl, 419 KOTOPOI OH XapaKTepeH.

12. TMoyemy pacwmgpoka koga AHK cumTaeTca BesiMYanlLiMm OTKPbITUEM MOJEKYNAPHON 61oso-
rmn? Kakoe npakTMyecKoe 3Ha4YeHre NMEeT 3T0 OTKPbITUE?

13. Kakwue (hyHKUMOHaNbHbIE 3aBUCUMOCTU CYLLECTBYIOT MeXAy opraHomgaMun KeTku B npouecce
NPOTEKaHWS peakLnii NNacTUYECKOro U 3HepreTnyeckoro 06mMeHoB?

14. 3anonHuTe TabauLy:
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OGMeH BEeLLECTB 1 NpeBpaLLeHne IHeprum

Mpoueccbl 06mMeHa

Tunbl NpoTeKato-

BELLIECTB U 3HEp- OnpepeneHvie LLMX XUMUYECKMX | DHepreTudeckume | bronornyeckoe
rm peakuuii (CUHTES, 0C06eHHOCTH 3HaveHue
pacLensieHmne)
1.MnacTuyecknii
06MeH-
acCUMMUNALMS

2.3HepreTnyecKunii
06MeH- gnccumu-
nAuns

15. 3anonHuTe Tabnnuy:

JTanbl 3HepreTnYeckoro o0bMmeHa

STanbl 3HepreTUYe-
CKOro oomeHa

XapakTepHble 13me-
HEHWS BELLLECTB

OHepreTuyeckme oco-
6eHHOCTU

bBronorunyeckoe 3Ha-
YyeHne

| - NOAroTOBUTENbHBIA

|| - 6eckmcnopoaHbI

|I| - KncnopoaHbIi

™=

Llenb

dopma oTuyeTa K NpaKTU4Yeckom pabote Ne2

HaumeHoBaHMe NpakTNYecKoi paboTsbl

3. PeweHune 3ap,aH|/||7| B BUAE CXeM C TEKCTOBbIM OMUCaHUEM, MUCbMEHHbIA OTBET Ha CyXaeHune,

3anoniHeHHas TabnuLa, BbIBOA Mo paboTe.
4. Cnncok 1Cnonb30BaHHbIX MCTOYHUKOB

CnncokK 1cnosib3o0BaHHbIX MCTOYHUKOB

1. B.M. KoHcTaHTMHOB. O6waa 6uonoruna. M. 2019r.
2. C.I'. MamoHTOB. O6Las 6uonorus. M. 2017r.

3. www.biology.ru (Brionorus B OTKpbITOM Konnemke. CailT COAEPXUT 3MEKTPOHHbIA y4eOHUK
no 6uonorun, On-line TecTbl).
4.www.informika.ru (9neKTPOHHbIA Y4e6HNK, 60MbLLIOIA CNINCOK MHTEPHET-PECYPCOB).

MpakTnyeckas pabota Ne3
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Tema: W3yuyeHne HacnefoBaHWs NPU3HaKa B CEMbe UCMO/b3yA
reHeanorM4ecKnin MeToq

Lienb: HayumTbca NPUMEHSTb FeHeanlorMyecknini MeToaa nNpu UCCcneaoBaHnm
POZOCNOBHbIX NMHWIA

O6wme ceefeHUs

OC06EHHOCTM COCTaB/EHNS TEHEaN0rM4YecKoro ApeBa:
e [lpobaHa - 4enoBek, 0 KOTOPOM CObMpaeTcs MHHOPMaLUS B POAOCIOBHOMN.
e CunbC - poCTBEHHUK NpobaHaa.
e ®uUrypbl B pogoCc/oBHOI pacronaraloTcs Mo nokKoneHusm. Kaxaoe nokoneHne 3aHUMaeT 0T-
[eNbHYI0 CTPOKY, 0603Ha4aeTca CrieBa PUMCKON LMGPOiA.
e Apabckumuy updpamn HyMepYHTCS YieHbl OfHOr0 MOKONMeHMs (BECb psd) Cnesa Hanpaso B
nopsiake poXxaeHus. Bce MHAMBUAYYMbI AO/MKHbI pacronaratbCs CTPOro no MOKOMNEHUSAM B

OfVH pAL.
e BHeceHune faHHbIX 0 poacTBeHHMKax npobaHaa | v |l cteneHeii poacTsa.

e CocTaBneHunst poAoC/IOBHOMN (06bIMHO AOCTAaTOYHO TPEX-MATU MOKONEHNI )
e AHa/IM3 Hacnef0BaHNA BbIGPAHHOTO NMPU3HaKa

[JOMUHaHTHbIE NPU3HAKK PeLlecC1BHbIE MPU3HAKN
rnasa bonbLuve ManeHbkune
Kapue nnn 3eneHble Cepble nnu ronybble
yLin LUMPOKME Y3kue
HOC C rop6buHkKo MpsmMol
LLInpokune Ho3apu Y3Kune Ho3apu
BOJ1OCh! TemHble CBeT/ble, pbbKue
BonHucTtble Mpamble
O6/IbICEHNE Y MYXXUNH OO/IbICEHNE Y XKEHLLMH
O6wu/ibHas BO/I0CATOCTb Tena MaJsio Bosoc Ha Tene
PYyKU [MpaBoOpPyKOCTb J1eBOPYKOCTb

CnmBonbl, nCcnosib3yemble npn coctaBEHNN POAOCNOBHbLIX

D ANONORASS WIS

1

IO0OPOBLIA MYyMYWHD

STre
CRIco

cabcm

MUHOGEAI O HBIR
EBrAE S L B

O@ npotana
OHINToTHES
LRt TR TN
O non HewssecTaH Etl-i::) Grcino anef Gpar
A_ [ FTRET R W
= BHaGpaUMO=
* AATAMNCTARS
# MegPBUEaHCKRRaR oDups I:I
‘ B TR 0 A - . RonhELe
D—O Gpak .:I O TETEROANIOTHR S
HOSCHTARKM paljec-
D:D KROUBHUD UL IBEHA B4R D G CHBHOrg reHa
[-T-3_F
CRO me
D—D—O NoETOPRPHER Gpax 2 - obSchegoBaHHbBE

C}-D AHEGRAUYHAR CAATH

=

0

PHe. 7.6
LM OnslL HOTOALIVEeRLEE NN COCTIBN8HMH DooonIDaH BN

3afava

YHEpuue
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Bblbpath Hacnefyemblii NpU3Hak.

OnpegennTb TUN HaCcNe0BaHMA NPU3HaKa.

3anuncaTtb CUMBOJIbI UCMO/b3YeMbIe MPK COCTaBNEHUM POAOC/IOBHbIX.

CoCTaBuUT CMMUCOK POACTBEHHMKOB MO IMHWK OTLA U MaTepu.

CocTaBUTb CXeMy POAOC/IOBHON CEMbM C UCMO/b30BAHNEM YCI0BHbIX 0003HAYEHU.
BbiBog no pabore.

SourwdE

dopma oTyeTa K NpaKkTU4yeckoi pabote Neo 3

1. Homep npakTu4yeckoi paboTbl

2. HammeHoBaHMe npakTnU4eckoin paboTbl

3.Lenb

4. PelleHne B BMAE CXeM U TEKCTOBOIO onncaHuns
5. CNnCcoK 1UCnosb30BaHHbIX NCTOYHNKOB

Cnncok 1cnosib30BaHHbIX MCTOYHUKOB
B.M. KoHcTaHTMHOB. O6uas 6uonorusa. M. 2019 rog.
C.I'. MamoHToB. O6uasa 6ronorud. M. 2017 rog.
3. www.biology.ru (Buonorua B OTKpbITOM Konnemke. CalT COAEPXMT 3MEKTPOHHbIN
y4e6HUK rno 6uonoruum, On-line TecTbl).
4. www.informika.ru (9neKTPOHHbIA Y4eOHMK, 60MbLIOIA CINCOK MHTEPHET-PECYPCOB).

™=

MpakTuyeckas pabota Ne 4
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Tema: V13yyeHre N3MEHUYMBOCTH Y OpPraH1M3MOB
Llenb: [lokasaTb, YTO M3MEHUYMBOCTb — 06LLEe CBONCTBO OpraHn3MoB
O6wme ceefeHUs

A3MEeHUMBOCTb - CBOWCTBO XXMBbIX OPraHW3MOB CYLLECTBOBATb B Pas/inyHbIX hopmax. Pasnmyaiot
(heHOTUNUYECKYIO UM FEHOTUMUYECKYHD W3MEHUMBOCTb. pn (PEHOTUNMYECKOW W3MEHUMBOCTM Ha-
CNefCTBEHHbLIN MaTepuan He WU3MEHSETCS, BO3HMKAIOLME NPU 3TOM U3MEHEHWUs (heHOoTMNa MOryT
MMETb aflanTUBHbIN XapakTep (MoAM(MKauMn) Uanm HeaganTuBHbIA (Mopdo3bl). Mpu reHoTUNUYe-
CKOIN M3MEHUYMBOCTY HACMeACTBEHHbI MaTepuan U3MEHSETCS UK B pe3y/ibTaTe HOBOr0 COYeTaHWS
HEM3MEHEHHbIX FeHOB B reHoTune (KOMOMHATMBHAA W3MEHUYMBOCTL), UKW B pe3y/fibTaTe U3MeHeHWs
caMoro reHotuna (MyTaumoHHas U3MEHYMBOCTb).

MyTaunn, BO3HMKLLME B MOMOBLIX K/ETKaX, Ha3blBalOTCA reHepaTUBHLIMW, a B COMATUYECKUX
KneTkax — comatndeckumu. Mytaummn B AHK sappa — agepHble, B AHK MuTOXOHAPWMM 1 nnacTng —
uuTonnasmaTUYeCcKme.

XPOMOCOMHbIE MyTaLMN — 3TO NEPecTPONKN XPOMOCOM. OHY ABNAKOTCA pe3y/bTaTOM OTK/I0He-
HWUIA B HOPM&/IbHOM TEYEHUMW KNETOUHOro fefieHns. OCHOBHAas NMPUYMHA XPOMOCOMHbIX MyTauuii —
pa3pbiB XPOMOCOM W XpOMaTWf, C Noc/eayroLwmmM COeaNHEHNEM NO-UHOMY. Pa3INYa0T BHYTPUXPO-
MOCOMHbIE 1 MEXKXPOMOCOMHbIE U3MEHEHWA.

K BHYTPUXPOMOCOMHbIM M3MEHEHUAM OTHOCATCH:
1.[eneumsa — ytpata TOro UM MHOro y4yactka XpomMoCOMbl;
2. [lynnukaums — yaBoeHne y4yacTka XpoMOCOMbl,
3./HBepcKs — NoBOPOT yyacTKa XpoMocombl Ha 180 rpagycos.
K MeXXpOMOCOMHbIM N3MEHEHUAM OTHOCUTCA:

TpaHcnokauus — nepexos yvacTka uam Liefioll XpOMOCOMbI Ha ApYryt0 XpOMOCOMY.

I3MEHYMBOCTHIO HA3bIBAKOT CMOCOOHOCTb XXMBbIX OpraHM3MOB NPUO6peTaTb HOBble NMPU3HAKU U
CBOWCTBa. /I3MEHUYMBOCTb OTPaXKaeT B3aMOCBA3b OpraHn3Ma C BHELLHEN Cpefoii.

Buabl M3MeHUMBOCTN:

- HacneACTBEHHaN;

- MOAM(IMKALNOHHASA.

HacnefcTBeHHas M3MEHUMBOCTb 00YC/10B/IEHA M3MEHEHUAMU FEHOB UM BO3SHWKHOBEHMEM WX HO-
BbIX KOM6UHaLUWIA. HacneACcTBEHHas M3MEHUYMBOCTb CBA3aHa C M3MEHEHUAMMW FreHOTMMNa OpraHn3mMa.

Moj MOAM(MKALMOHHON M3MEHUYMBOCTLIO MOHUMAKOT HeHacNeACTBEHHbIE M3MEHEHUS (eHoTMna
nof AeliCTBMEM YCIOBUIA CYLLLECTBOBaHNA opraHusma. Npv MognduKaumoHHOW N3MEHYMBOCTU MeHO-
TUM He 3aTparvMBaeTcs, B TO BPEMSA KaK ryorHa MOLU(MKaLUA MOXET ONPeLensaTbCsa reHOTUMOM.
Mogupukaunum — N3MEHEHMSI TEHOTUMA OpraHM3Ma, Bbi3BaHHbIE (PAKTOpaMy BHELLHEA cpefbl U He
3arparvsaroLLme reHoTumna.

BapvaunoHHbIA psag - psg M3MEHUYMBOCTU aHHOMO npu3Haka. MofcyeT yncnia BapuaHT nokasbisa-
eT, YTO YacToTa MUX BCTPeyaemoCTV HeofMHaKoBa. PacnpepeneHvie BapuaHT B BapuaLOHHOM psagy
n306paXkaeTcs B BUAE OAHOBEPLLMHHON BapuaLiOHHOW KPYBOW.

Uem ofHOO6pa3Hee yCnoBMe CYLLECTBOBAHWSA, TeM Cnabee BbipaKeHa MOAM(NKALMOHHAA N3MEHYN-
BOCTb M TeM Kopoue OyaeT BapuaLMOHHbIA psag No paccMaTpuBaeMbiM Mpr3HakaMm. PasHoobpasHble
YC/OBWS BHELLHEW cpefbl CMOCOBCTBYIOT 60/1€e LUMPOKOMY NPOSIBIEHNIO MOAUGDUKALNOHHOM N3MEH-
YMBOCTW. [JMana3oH Bapuaumm npu3Haka B 3HaUNTE/IbHON CTENEHN ONPeLeNieTcs reHOTUMOM.

3afaHus

1. CpaBHWTe MNsATb OMaBLUMX NUCTbEB. HaliiuTe y HMX YeTbl CXOACTBA U Pa3nnUns B OKpacke
nncta, hopMe 1 pasmepax (4avHa v LWPUHA IMCTOBOI NMACTUHKM, KOSIMYECTBO 3Y6UMKOB MO
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Kpato nmcta). CaenaliTe COOTBETCTBYHOLLME N3MEPEHWNSA IMCTOBOW MNAaCTUHKWU. PacnonoxmTe
NIACTbSA B NOPAAKe N3MEHEHMNS NPU3HAKOB.

2. OnpepfennTe N3MEHSAEMbIE NMPU3HAKN 1 MPU3HAKMW, CBUAETE/IbCTBYIOLLME O SBIEHUN U3MEHYN-
BOCTW PacTEHWIA.

3. CpaBHUTe pakoBUHbI NPYLOBMKa. HaauTe y HUX YepTbl CXOACTBA U pa3inyms B popme, pas-
Mepax, OKpacke pakoBWH. PacnofioXnTe pakoBMHbI B NOPSAAKE U3MEHEHUS.

4. OnpefenvTe BUAOBbIE NPU3HAKN NPYAOBUKA W MPU3HAKK, CBUAETE/LCTBYIOLME 06 W3MEH-
YMBOCTM Y ;AHHOIO BUAA MOJIIFOCKOB.

5. HabnogeHus v BbIBOAbI 3annLInTe B TabnuLy:

3yyaemble 06BEKTI

HensmeHsemble Npu3Haku

I3mMeHsaemble NPU3HaKK

JlucTbs

PakoBWHbI Npy0BMKa

6. Tpu M3ydeHUn CTeNeHN N3MEHUMBOCTY [IMHBI KOMOCa PXXKM NOMyYeHbl CnefytoLime pesysb-
TaTbl: KOJIOCLEB [I/IMHHOVA

3 cM 6b1s10 3 (5) Wr., 8 cM 6b1n1o 18 (20) wr.,
4 cm 6b1n0 5 (7) wr., 9 cm 66110 11 (15) wr.,
5 cm 6bino 10 (15) wr., 10 c™m 6b1s10 7 (10) wr.,
6 cm 661710 20 (25) WrT., 11cm 6bino 4 (5) wr.

7 cm 6bino 22 (30) wr.,

K kakoi opme M3MEHUMBOCTM MOXKHO OTHECTU M3MeHeHWe Konoca? CocTaBbTe BapUaLMOHHbIN
PAL U3MEHYMBOCTU [J/IMHBI KONOCca pPyu. cnonb3ys faHHble BapyaLOHHON KPUBOIA, onpegenute
CPefHIO BeNMUMHY Npu3Haka — A/IMHy Konoca. CaenaiTe BbIBOA 06 YCNOBUAX PasBUTUS PXKU U
cTeneHn MoAN(NKaLNOHHOM N3MEHUYNBOCTH.

7. PewwnTb 3agaun:

1. TopHOCTaeBble KPONVKW U KPOMMKM — aNlbOUHOCKI MPY POXKAEHNN He OKpaLleHbl. ANlbGUHOCH
OCTaloTCA GENbIMU B TEUEHWMN BCEW XKU3HW, @ Y TOPHOCTAEBbIX — XBOCT, YLLUW , NanKK nocne
POX/EHNS1 MOCTENEHHO OKPalUMBAKOTCS B YepHbIA LBeT. ECM y ropHOCTaeBOro Kposnmka
COPUTB LLIEPCTb Ha KAKOM — TO y4acTKe Tena, TO OKPacka BbIPOCLUEN LwepcTy 6yaeT 3aBUCETb
OT TemnepaTypbl cpefbl. Mpn Temnepatype Bbile +2C° 'y HEro CHOBa Ha CrHE BblpacTeT
6enas LepcTb, Hke +2C° — uepHas. Ecn cOpUTH LLEPCTb Ha YXe, TO B 0BbIYHBIX YCI0BUAX
BbIPACTET YepHasi LUepPCTb, a Moj COrpeBatoLLyIM KOMMPeccom — 6enas wepcTb. K kakoit dop-
Me MU3MEHUYMBOCTM MOXHO OTHECTU M3MEHEHME OKPACKW LUEPCTM Y FOPHOCTAEBOr0 KPO/NKa?
MouyeMy ropHOCTaeBble KPONMKM POXAAKTCS COBEPLUEHHO GenbiMi? [oyYemMy Yy KpOSIMKOB —
anbOVMHOCOB OKPACKa B TEUEHWMN BCEI XKU3HUN HE N3MEHSIETCS?

2. Y Kapernasblx poguTeneil poamncs rony6ornasbiii pebeHoK. Kakas opma M3MeHUMBOCTY
HabNofaeTca B laHHOM cnyyae? Kakue reHoTUnbl y poamTeneii 1 pebeHka?

3. VHorpaa y nnofoBbIX UM AeKOPaTUBHBIX PaCTEHWIA BbipacTatoT BETBYM, PE3KO OT/IMYAKOLLMECS
OT BeTBel 0COObIMM MOPONOrMYECKMMMN NPU3HaKaMK. DTO ABNEHNE Caf0BOAbl MCMOMb3YOT
ANs BbIBEEHMSI HOBbIX COPTOB pacTeHuil. K Kakoil (hopMe M3MEHUMBOCTM MOXHO OTHECTY
370 ABneHne? Mpn KakoM YCNOBUM CaoBO/ MOXET MOMYYUTb HOBbIA COPT pacTeHust U3 Ta-
Kol BETBU?

4. Ecnv nopafok yyacTka B XpOMOCOME YC/I0BHO npefcTaBuTb Kak ABBITE, TO KakuMm Tunam
MyTauuii OTHOCATCS Crefytowme M3MeHeHUs CTPYKTypbl Xxpomocom: ABBBIAE, ABBI-
OEMHT, ABIB/E.
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dopma oTHeTa K NpakTU4yeckoin pabote Ne 4

Homep npakTuyeckoi paboTbl

HanmeHoBaHMe npaKTUYeckon paboTbl

Llenb

PelleHme 3aa4m B BME OTBETOB Ha BONPOChI, 0(hOPMIEHHOM TabunLbl
Cnu1cok 1cnosb30BaHHbIX MCTOYHUKOB

arwE

CnncokK 1cnosib3oBaHHbIX MCTOYHUKOB

1. B.M. KoHcTaHTMHOB. O6uas 6uonorna M. 2019 rog,

2. C.I'. MamoHTOoB. O6was 6uonorus. M. 2017 rog.

3.www.biology.ru (Buonorus B OTKpbITOM Konnemke. CainT COAepXXWUT 3MEKTPOHHBIA Y4eOHUK
no 6uonorun, On-line TecTbl).

4.www.informika.ru (3neKTPOHHbI Y4eOHMK, 60MbLLIOK CIUCOK MHTEPHET-PECYPCOB).
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CnmncoK MCnonb30BaHHOM NUTEPATYPSI
OcHoBHas

1. C.N. bensHuHa. PelleHwve 3agay no obuwein buonornn. Capatos, 2016r.
2. B.M. KoHcTaHTMHOB. O6was 6uonorns. M. 2019 .
3. C.I'. MamoHTOB. O6Las 6buonorms. M. 2017 r.

JononHuTensHas

1. Caiit
http://www.sbio.info
http://fns.nspu.ru/resurs/nat
http://school-collection.edu.ru/collection
www.biology.ru (buonorus B OTKpbITOM Konnemke. CaT CoAepXXMUT 3NeKTPOHHbIN Y4eOHUK
no 6uonorun, On-line TecTbl).
www.informika.ru (9neKTPOHHBbIN y4eOHUK, 60/1bLLOIR CNNCOK MHTEPHET-PECYPCOB).
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