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HOACHUTEJBHAS 3AIIUCKA

BBenenune
PaGowast mporpamma no Guonoruu cocraBieHa Ha ocHoBe Kopudukaropa
5JIEMEHTOB COJEpP)KaHHUsI U TpeOOBaHUH K YPOBHIO MOATOTOBKH BBITYCKHHKOB
00pa3oBaTeNbHBIX OpraHu3alui Ui TPOBEJEHHS EOUHOr0 IOCYAapCTBEHHOTO
skzamerna no BHMOJIOIMU, 2017-2018 r., cranmapta OCHOBHOrO OOIEro
oOpa3oBaHus M0 OHONOrHH U aHalN3a COJIEPIKAHUS KOHTPOIbHO-H3MEPUTEIBHBIX
matepranos EI'D no Guonoruu 3a mpeaplLyiie roJbl.

HanpagienHocTh NporpamMmsi

[Iporpamma HamnpaBiieHa Ha:

3¢ eKTUBHOE YyCBOCHHUE Y4eOHOTO MaTepHara,;

dopmMupoBaHHE y IIKONBHUKOB YMEHUH OOOCHOBBIBATH CYIIHOCTH
OMONIOrHYECKHX MPOLIECCOB U SIBIEHUH, HACIIEICTBEHHOCTH W U3MEHYHUBOCTH, HOPM
¥ IIPaBUII 3[0pPOBOT0 00pa3a JKU3HU, IOBEIEHHUS YeJI0BEKa B IPHUPOJE, TOCIEeACTBUIA
rinobanbHbIX U3MEHEHHH B Onochepe;

YCTaHABIIMBATh €AUHCTBO W 3BOJIIOLUIO OPraHUYECKOr0 MHpPa, B3aMMOCBS3b
CTpOeHHUs ¥ (HYHKLMH KIETOK, TKaHel, OpraHu3Ma U OKpY Karollel Cpesl;

BBISABIISATE IPUUYMHHO-CJIEACTBEHHBIE CBS3H B IIPUPOJIE;

(opMynuMpoBaTb MHPOBO33PEHYECKHE BBIBOJABI Ha OCHOBE 3HAHUH
OUOIOTUYECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH.

leas nporpaMmsl

[lonrotoBka cmymiaTeneif MOATOTOBUTENBHBIX KypcoB K cmade EI'D mo
OuoJioruy ¢ MocIeAyOILKM NOCTYICHUEM B BhICIIee y4eOHOE 3aBe/IeHHUE.

3agaun nporpamMmbl

[ToBTOPUTE M 3aKpenuTh Haubogee 3HAYUMBIE TEMBI IPOrPaMMBI OCHOBHOM
IIKOJbl, M3ydaeMble Ha 3aKIIOYUTENBLHOM J3Tame obmero OHONIOrHYEeCKOro
obpa3zoBaHusl;

3aKpEelUTh MaTepHall, BBI3BIBAIOLUMN 3aTpyAHeHUs npu cpade EI'D
(Metonuueckoe nuceMo «O0 UCIONBE30BaHUM pe3ynbTaToB EI'D B mpenogaBaHuu
buosoru B 00pa30BaTENbHBIX YUPEKICHUSIX CpeAHero (mOJHOTO) oOIero
obpazoBaHmus);

(GopMHpOBaTE y ydamuxcs yMEHUsi paboTaTe C TEKCTOM, PHUCYHKaMH,
CXE€MaMU, U3BIEeKaTh U aHAIU3UPOBATE HHGOPMALIMIO U3 Pa3IMYHBIX UCTOYHHKOB;

3aKpENUTh YMEHUE yYallUXCs Ha Pa3HbIX YPOBHIX: BOCIIPOU3BOINUTE 3HAHMUS,
MPUMEHSTH 3HAaHKWA U YMEHHS B 3HAKOMOM, U3MEHEHHOW U HOBOM CUTYaLUAX;

HAy4UTb YETKO M KPaTKo, 10 CYLIECTBY BOIPOCA IMMCBMEHHO U3JIaraTh CBOU
MBICJIM TIPY BBIITOITHEHUH 3alaHUH O CBODOIHBIM Pa3BEPHYTHIM OTBETOM.



B kauyecTBe TeKkymiero KOHTPOJISI 3HAaHHM W yMEHHM ydYalIuXcs
NPenyCMOTPEHO NPOBEJEHHE MPOMEXKYTOIHOIO TECTHPOBAHHS 110 IPOMIEHHBIM
TeMaM, [MPaKTHKYM M0 pelleHHro 4actu 1 (21 3agaHue), npakTUKyM 110 PEIISHHUIO
4acTH 2 (3a7aHuil ¢ pa3BEPHYTHIM OTBETOM) H HTOTOBas IIPOBEPKA 3HAHUI - B BULIE
BBITMIOJIHEHMS JEMOHCTPAMOHHBIX BapuanToB EI'D 3a Texymuii rox.

®opma opraHu3anuu yueGHOro npouecca

IIporpamMma npenycMaTrpuBaeT u3ydeHHe npaBun caadu EI'D, 3HaKOMHT co
cnenuuxanueii KMMoB, mNo3BoisSeT OpraHW30BATH H3YYEHHE H IIOBTOPEHHE
Mmarepuasa OJIokaMu B COOTBETCTBUM ¢ Tumamu 3amanuit EI'D. Ocoboe BHUMaHKE
CliefyeT YIelnuTh (MOPMHUPOBAaHWIO Yy IIKOIBHUKOB YMEHHH 0OOCHOBBHIBATH
CYIIHOCTh OHOJOrMYECKHX IIPOIECCOB M  SIBICHHMA, HACIEJCTBEHHOCTH H
HU3MEHYHUBOCTH, HOPM M MPaBwJl 340POBOro 00pa3a jKU3HU, ITOBEACHHS YeIOBEKA B
MPUpOAE, MOCNEACTBHH rinobanpHeIX H3MeHeHWH B Ouocdepe; ycraHaBIUBaTH
€IMHCTBO U 3BOJIIOLHIO OPraHHYECKOr0 MUpPA, B3aUMOCBSI3b CTPOSHUSI U (PYHKIIHAI
KNeTOK,  TKaHed, OpraHuaMa M  OKpYXarolled  cpedbl;  BBIABITH
NPAYMHHO-CIICCTBEHHEIE CBSI3U B [IPUPOAE; (POPMYIUPOBATH MUPOBO33PEHYECKHUE
BBIBOJIBI HA OCHOBE 3HAHUN OMOJIOTHMYECKUX TEOPWH, 3aKOHOB, 3aKOHOMEPHOCTEH.
[Iporpamma mnpenanonaraeT HCHONB30BaHUE pazHOOOpasHBIX (GopM paboTs:
3IEMEHTHl  JIGKUMOHHBIX 3aHATHH [0 TeOopeTHYecKoMy OJIOKY 3HaHHi,
NpaKTU4eCKue paboThI € 33 JaHUAMU Pa3HOH CIIOXKHOCTH, CAMOCTOATENILHYIO paboTy
CIIymaTeNnei KypcoB, IPOBENEHUE KOHTPOJIBHBIX Cpe30B B opmate EI'D.

Opranu3anuoHHbIE OCHOBbI 00yUYeHHS

OCHOBHbBIE TONOXKEHUS] OPTaHU3AaLUOHHBIX OCHOB OOYYEHHS MOXKHO

copMynHpOBATE CIEAYIOIIUM 00pa3oM:

At 3aHATUi no IIporpamme GpopmupyeTcs rpymna cirymarenei;

3aYMCIIEHUE B TPYIIIIBI OCYINECTBISNETCS Ha OCHOBAaHUHM JOTOBOPA U MPHKa3a
pekropa [TT'TY;

JTEKLIHOHHBIE U NPAaKTHUECKHUE 3aHSATUS MPOBOAATCS 110 4 aKaIeMHYEeCKUX
yaca, NepHOJAWYHOCT 3aHITHH 3aBUCUT OT ITPOAOJDKUTENBHOCTH KypPCOB;

0obbeM yuebHOU mporpammel coctaBisieT oT 120 mo 28 yueGHBIX yacoB
(Ilpunoxenwue 1),

3auaTusA mpoBoAsATcs B [II'TY u B 6a3oBeix mkonax [TTTY.

IInanupyemsblie pe3yabTaThl

[To okOHUaHHH KypCOB CIIYIIATENN TOJIKHBL:

1. 3HaTH U NOHUMATH

npusnaky OuOI0ZUYECKUX O00BEeKmO06: KUBBIX OPraHU3MOB; TE€HOB W
XPOMOCOM; KIIETOK W OpPraHW3MOB PAaCTE€HMH, JKUBOTHBIX, IpUOOB M OakTepwii;
NONMYJIAUUN; SKOCHCTEM W arposKocucteM; Ouochepsl; pacTeHuH, XKHUBOTHBIX H
IpHOOB CBOETO PETHOHA;



CYUW{HOCHb OUO102UYeCKUX npoyeccos: OOMEH BeIecTB U IpeBpalleHHs
9HEPrUH, TPAHCIIOPT BEILECTB, POCT, pa3BUTHE, PA3MHOXKEHHE, HACTIEACTBEHHOCTE U
HU3MEHUYHUBOCTE, PErYJIAIIUsS IIPOLECCOB KUZHEASATENPHOCTH, KPYrOBOPOT BEIECTB
¥ TIpEBPALLEHNUS SJHEPIHHU B SKOCHCTEMAX;

0CODEeHHOCHU CIMPOEHUA 1 HCUZHEOCATbHOCHU OP2AHU3MA Yel08€eKa, ero
CBsI3b C OKpYJXKalolllel CpenoM, BIUSHUE HEONAaronmpHsTHBIX (akTOpoB cpembl Ha
(PyHKLIMOHHPOBAHUE OPraHOB M CUCTEM.

2. Ymersb

o0bacHaAms:  ponb  OWoNOTHH B (DOPMUPOBaHHH  COBPEMEHHOI
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, B IPAKTHYECKOH NEATEIBHOCTH IIOAEH H
CaMoro y4eHHKa; POACTBO, OOITHOCTH MPOUCXOXKACHUS U 3BOJIIOLHIO PACTEHHH M
)KHBOTHBIX (H4 MPUMEPEe COINOCTAaBIEHHs OTHENBHBIX TPYIIN); POJb PA3NHYHBIX
OpPraHU3MOB B JKHM3HHM YeJOBeKa U COOCTBEHHOW IEATENBHOCTH; B3aMMOCBS3H
OpraHu3MOB M OKPY>Karollel cpeibl; ONOIOrHYECKOTo pasHoOOpa3us B COXpaHEHHH
Ouocdepsl; HEOOXOIUMOCTE 3alUTHl OKPYXKAIOLWIeH Cpejibl; POJICTBO YelloBeKa C
MIIEKOTIM TAIOLIUMH XABOTHBEIMHU, MECTO U POJIb HeJIOBeKa B IIPUPOJIE; B3AUMOCBSI3H
YelOBeKa M OKpYXKalolled Cpeapl; 3aBUCHUMOCTh COOCTBEHHOTO 3H0POBBS OT
COCTOSIHHMA OKpYXKatollel Cpelsl; NPUYUHBI HACJIEACTBEHHOCTH M HM3MEHYHBOCTH,
NpOSIBIEHUS] HACIEICTBEHHBIX 3a00NeBaHMM, HUMMYyHHTETa y UYelOBeKa; poJb
FTOPMOHOB ¥ BUTAMUHOB B OpraHH3ME;

PACRO3HA6AMb U ORUCHIGAMD: HA TaONUIIaX OCHOBHBIE YACTHA U OPTaHOUIBI
KJI€TKH, OPraHbl U CHCTEMBI OpraHOB YE€I0BEKa; Ha XKUBBIX O0BEKTAaxX W TaOIMIEax
OpraHsl [BETKOBOIO PACTEHHsl, OPTraHbl U CHCTEMBl OPraHOB XKUBOTHBIX, PACTEHHS
pasHBIX OTAENIOB, JKMBOTHBIX OTAENBHBIX THIIOB M KJAcCOB; Hamboiee
pacnpoCTpaHeHHBIE PACTeHHsT M JKMBOTHBIX CBOEH MECTHOCTH, KYyJIBTYPHEIE
pacTeHMs W JOMAallIHUX HBOTHBIX, CheOOHbIE U SMOBUTHIE IPUOBI, OIACHEIE IS
4eJIOBeKa paCTEeHUs U )KUBOTHEIE,

8b1A6/1Mb W3MEHYUBOCTb OPTraHW3MOB, IPHUCIIOCOOICHHSI OPraHU3MOB K
cpezie 00UTaHuUs, TUIIBl B3aUMOIEHCTBHIS Pa3HbIX BUAOB B 9KOCHCTEME;

cpasHugamso Ouonorudeckue 00beKTh (KIeTKU, TKAHH, OPraHbl B CHCTEMEI
OpraHoOB, OPraHW3MBI, IPECTABUTENEH OTAENBHBIX CHCTEMATHYECKUX TPYII) U
JieNaTh BBIBOJIBI HA OCHOBE CPAaBHEHHS;

onpedenamy TIPUHAIIKHOCT OMOIOrHYEeCKUX OOBEKTOB K OIpee/IeHHOM
CHCTEMAaTHYecKoH rpyme (Kiaccuduxarnys);

AHATU3UPOEAMb U OUeHueamp BO3JIeHCTBHE (DAKTOPOB OKpYKaromIei
cpensl, ()aKTOPOB pPHCKA Ha 370POBbE, TOCNEACTBUN HESTENbHOCTH YeI0BEKa B
5KOCHCTEMAX, BIHSHUE COOCTBEHHBIX [IOCTYIIKOB Ha JKUBEIE OPraHU3MEI H
3KOCHCTEMBI;

HPOGOOUMb CAMOCHIOAMENbHBLI HOUCK OUON0ZUYMECKOU uHpopmauuu:
HAaXOHUTh B TEKCTE OTIMYHUTEIbHBIE IPU3HAKH OCHOBHBIX CUCTEMATHYECKUX IPYIIIL;
B OHOJIOTHUECKHX CIIOBApSAX U CIIPABOYHUKAX 3HAYEHUST OMOIOTHIECKUX TEPMHUHOB;
B Pa3IMYHBIX UCTOYHUKAX HEOOXOAUMYI0O HH(MOPMALMIO O KUBBIX OpraHu3Max (B
TOM YMCIIE C HUCIIOJIB30BaHUEM HH(MDOPMAITHOHHEIX TEXHOJIOTHI).
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Coaepikanne nporpaMmsl

1. buoJiorus - Hayka o KHBOH npupoae. MeToabl HAYYHOTO MO3HAHUS

1.1. buonmorus Kak Hayka, ee [JOCTHIKCHHS, METONbl MO3HAHHS HKHBOM
npupossl. Pone Guonoruy B GOpMHUPOBaHHM COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTHHBI MUP.

1.2. YpoBHu  opraHmsamuu JkuBod  Marepur. (OCHOBHBEIE  YpOBHHU
OpraHM3alUK JKUBOH IIPUPOZBL: MONEKYJSPHBIH, CyOKIeTOYHBINM, KIETOYHBIH,
OpraHU3MEeHHbIH, MOMYIAUHOHHO-BAI0BOM, OHOreoneHOTHYECKUH, GuochepHbIi.
buonoruueckue cucremsl. Obnpe Mpu3HaKu OHOJIOTHYECKHAX CHCTEM: KIETOYHOE
CTPOEHHE, OCODEHHOCTH XMMUYECKOTO COCTaBa, OOMEH BEIECTB M MPEBPAIIEHHs
SHEpruM, TOMEOCTas, pasfgpaKMMOCTh, [BM)KEHHE, PpPOCT ¥  Ppa3BHUTHE,
BOCIIPOU3BECHUE, SBOJIIOIIHS.

2. Knerka kak Onosiornyeckasi CHCTEMA

2.1. CoBpemeHHas KJI€TOYHAsi TEOPHs, €€ OCHOBHBIE IIOJNOXKEHHUS, POIb B
(pOpPMHPOBAaHUM COBPEMEHHOH €CTeCTBEHHOHAYYHOM KapTUHBI Mupa. Pa3puthe
3HAHUH O KJIETKE.

2.2. KieTo4HOe CTpOeHHE OPraHH3MOB - OCHOBA €IHHCTBA OPraHMYECKOro
MHDA, I0Ka3aTe/IbCTBO POJCTBA )XUBOU IIPHPOJIHI.

2.3. Muoroobpasue knetok. IIpokapuoTHYECKHe U 3yKapHOTHYECKHE

KIIETKH.

2.4. CpaBHWTENIPHAs XapaKTE€PUCTHKA KIETOK pPAacTEeHMH, IKMBOTHEIX,
Oakrepuii, rpuboOB.

2.5. X¥uMHYeCKUH cocTaB KIeTKH. Makpo- W MUKPOSJIEMEHTEIL.

2.6. B3auMoCBA3b CTPOEHUS U (QYHKIUH HEOPTaHHYECKMX M OPraHHYeCcKHX
BELECTB (OEIKOB, HyK/IEUHOBBIX KUCIIOT, YIJIEBO/IOB, THNHA0B, AT®), BXOAAIINX B
COCTaB KJI€TKU. POJTE XMMHUYECKHX BEIECTB B KIIETKE ¥ OpTraHU3MeE YeI0BeKa.

2.7. Crpoenne kneTkd. B3aumocBs3sb cTpoeHuss ¥ (GyHKIHH OpPraHOMUIOB
KJIETKH - OCHOBA €€ I[EJIOCTHOCTH.

2,8. ObMeH BemecTB U MpeBpAIIEHHUs JHEPTHH - CBOMCTBA JKUBBIX
OpraHU3MOB. DHEPreTHUECKHUH U TUTACTHIECKUM OOMEH, MX B3aHMOCBS3b.

2.9. Dranel sHepreTrdeckoro oomena. OcoOeHHOCTH SHEPTETHYECKOTO

obMeHa Yy MHKPOOPraHH3MOB.

2.10. ®orocuHTE3, €ro 3HAUYEHHE, KOCMHUYECKAsl pOJb 3€eHBIX PACTEHHIA.
®azpl  (orocHHTe3a. CBETOBBIE W TEMHOBBIE peakuud (OTOCHHTE3a, HX
B3aUMOCBsI3b. XeMocuHTe3. Porb xeMocHHTe3Hpyrommx GakTepuil Ha 3emie.

2.11 I'enetuueckas UHMOPMALHUs B KJIeTKe. | €HBl, FTeHETUYECKUH KO U ero
CBOWCTBAa. Peakuuu MaTpu4YHOTO CHHTe3a. buocuHTes Genka ¥ HyKIEMHOBBIX
KHCTOT.

2.12. Knetka - regeTuveckas eJUHHLA KHBOTO. XPOMOCOMBI, X CTPOEHHE
(bopma u pasmepsl) U GyHKUHH. YHCIO XPOMOCOM M MX BHIOBOE IIOCTOSHCTBO.
Comaruveckne U MooBble KiIeTKH. JeneHue KIeTKH - OCHOBa pOCTa, Pa3BUTUS U
pa3sMHOXKEHHST OpraHu3mMoB. JKM3HEHHBI LMK KIETKH: HHTepdaza W MHUTO3.
MuTo3, cTagum MHTO3a, WX XapakTepucTHKa. Meio3. ®a3sl Meiiosa. Pa3sutue
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[IOJIOBBIX KIIETOK Y PAaCTeHHH W XMBOTHBIX. bHOIOTHUYECKOEe 3HAYEHHE MHTO3a U
Mero3a.

3. Opranusm kak OHOJIOTHYECKAs] CHCTEMA

3.1. PasHoobpasme OpraHM3MOB: OJHOKJIETOYHBIE W MHOTOKJIETOYHEIE;
aBTOTPO(EI, TeTepoTpodbl. Bupycsl — HekneTouHble (POPMEI XHU3HH.

3.2. BocnpousBe/ieHHE OpraHU3MOB, ero 3HaueHune. Crnocobs! pasMHOXeHHS,
CXOJCTBO U Pa3jiM4Ue MOJIOBOTO U Hecrnonoro pasmMHoxeHusd. OminogoTBopeHue y
IBETKOBBIX PACTEHMH M II03BOHOYHEBIX JKMBOTHLIX. BHelIHee W BHyTpeHHee
OILJIOJOTBOPEHHUE.

3.3. OHTOreHe3s U MpHUCYLIHE €My 3aKOHOMEpPHOCTH. OMOpHOHAILHOE W
IOCTIMOPHOHANBHOE PAa3BUTHE OpPraHU3MOB. lIpUYWHBI HapyIIeHHS Pa3BUTHS
OpPraHUu3MOB.

3.4. I'enetuka, ee 3agaun. HacioeqcTBEHHOCT: W W3MEHYHUBOCTE - CBOMCTBA
OpraHu3MoB. MeTobl reHeTUKH. OCHOBHBIE FeHETHYECKHUE TIOHITHS U CHMBOJIMKA.
XpOMOCOMHas TeOpHUsl HaclneACTBeHHOCTH. COBpeMeHHbIe IIPEeICTABICHHS O TeHe U
reHOME.

3.5. 3aKOHOMEpPHOCTH HACIEACTBEHHOCTH, HUX LUTOJOTMYECKHE OCHOBEL
3aKOHOMEpPHOCTH  HACJeJ0BaHWs, YCTaHOBIeHHBIe [|. MenmemeM, HX
LUTOJIOTUHYECKHE OCHOBBI (MOHO- U TUTUOPUIIHOE CKPEIITUBAHHKE).

3.6. 3axonsr T. Moprana: cHemnneHHOe HacleAOBaHHE MPU3HAKOB,
HapylIeHHECLeTUIeHHsT reHoB. [eHernka mnona. HacnegoBanue TNIpHU3HAKOB,
CLETUIEHHBIX C I1OJIOM.

3.7. Bzaumogzeticteue reHoB. ['eHoTHI kak IenocTHast cucreMma. [ 'eHeTHka
4enoBeka. MeTompl U3ydeHHsl TeHETUKHU YeJIOBeKa.

3.8. Pemuenue reHetuyeckux 3aaa4d. CocTaBleHre CXeM CKPEllUBaHHUSI.

39 3aKOHOMEPHOCTH W3MEHYHUBOCTH. HewnacnezncreeHHast
(Momm¢pukanmoHHas) w3MeH4YMBOCTh. Hopma peakiuu.  HacnenacTBeHnHas
U3MEHYMBOCTh: MYyTaI[MOHHAs, KOMOMHATHBHAS. Buapl MyTauui ¥ MX NPUYHHEL
3HaueHUe U3MEHYUBOCTH B )KU3HHU OPraHU3MOB U B 3BOJIIOITHH.

3.10. 3navenHue reHeTHKU IS MeDUOUHBEL HacnencrBeHHBIE O0OIE3HH
4eJI0BeKa, UX MPUYUHEL, podunakTrka. BpeaHoe BIUsSHUE MyTareHOB, aIKOroJs,
HapKOTHKOB, HHKOTHHA Ha TEHETHYECKHMH amnmapar KIeTKW. 3alluTa Cpeabl OT
3arpsi3HeHUs] MyTareHaMu. BEISBIeHWEe HCTOYHHMKOB MYTAareHOB B OKpY KaroUIei
cpede (KOCBEHHO) M OIIEHKA BO3MOXHBIX MOCHEACTBHA WX BIHSHHSA Ha
COOCTBEHHBIN OPTaHU3M.

3.11. Cenexuus, ee 3aga4uu U npakTUyeckoe 3HaueHre. Bximang H.M. Basunosa
B DPa3BUTHE CENEKLMM: YUYeHHE O LEHTpPaxX MHOroobpazus W IPOUCXOKICHUS
KyJbTYPHBIX PpAaCTEHUH; 3aKOH TOMOJOTHYECKHX PSAOOB B HACIEACTBEHHOM
U3MEHYMBOCTH. METONBl CeNneKkluH W WX TIeHEeTHYECKWe OCHOBEL. MeTOobI
BBIBEJCHUSI HOBBIX COPTOB  PacTeHUM, IOPOJ  JKWUBOTHBIX, IITAMMOB
MHKPOOPraHU3MOB. 3HaUY€HHE TEHETHKH JJI CeJIeKUIHUH. BHONoruyeckHe OCHOBEI
BBIPAILIMBAHUS KYJIBTYPHBIX PACTCHHH U JOMAIIHUX JKUBOTHBIX.
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3.12. buorexHonorus, ee HanpaeieHus. KiieTouyHas W TreHHas HHKEHEPHS,
KIOHWpoBaHue. Ponb KJIETOYHOW TEOpUM B CTAHOBIEHHH W DPa3BHTHH
OrorexHONOrMU. 3HaYeHHe OMOTEXHONOTHH IS PasBUTHs CENEKIIHH, CEILCKOro
XO039HCTBA, MHUKPOOHOIOTHYECKOH NPOMBIIUIEHHOCTH, COXpaHeHHs TeHO(OHIa
IUIAHETBl. ODTHYECKHUE acCIeKThl HEKOTOPBIX HCCIeNOBaHWM B OHOTEXHOJIOTHH
(KTOHUPOBAaHUE YENOBEKA, HAIPABICHHEBIC U3MEHEHHUS TEHOMA),

4. CucTteMa H MHOT00O0Opa3He OPraHHYECKOro MHpa

4.1 Mmnoroobpa3zue opranusmos. 3nauenue pabotr K. JIlumnes u JK.-B.
Jlamapka. OCHOBHBIE CHCTEMAaTHUECKHE (TAKCOHOMHUUYECKUE) KaTerOpUU: BHJ, PO,
CEMEHNCTBO, OTPsiL (MOPsI0K), Kiacc, TUIl (OTAEN), HAPCTBO; X COMOIUUHEHHOCTE.

4.2 llapcTBo 6akTepuii, CTpOSHHE, KU3HEACSITENBHOCT, PA3MHOXEHHUE, POIIh
B mnpupozae. baktepunm - Bo3Oynurenu 3aboneBaHME paCTeHHM, >XWBOTHBIX,
uenoseka. [IpodunaxTuxa 3aboneBanuii, BEI3EIBAEMBIX OAKTEPUIMH.

4.3 IlapctBo rpuboB, CTPOEHHE, IKUIHEACSTEIBHOCTH, pPa3MHOXKEHHE.
Hcnonp3oBanne rpuboB Ui NONyYeHHWS I[POJYKTOB IIMTAHMS M JIEKApCTB.
PacnosnaBanue che10OHBIX U AIOBUTEIX TPUOOB.

4.4 JlmmadHuku, ux pazHoobpazue, 0COOEHHOCTH CTPOSHHS U

YKU3HEAEATENbHOCTH. Poub B pupoae rpuboB U NUIAaHHUKOB.

4.5 llapctBo pacrenui. CTpoeHue (TKaHU, KIETKH, OpTaHbl),
KHM3HENEATEIbHOCTh U PAa3sMHOKEHHWE DPACTUTEIHHOTO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX PACTEHHI ).

4.6. PacnnoznaBanue (Ha pUCYHKaX) OpraHOB paCTeHUIA.

4.12. Muorootpa3sue pacteHuii. OCHOBHEIE OTHENBI PACTEHUH.
4.13. Knaccel HOKPEITOCEMEHHBIX, POJIb PACTEHHH B IPUPOJE U KHU3HH YEJIOBEKA.

4.14 LlapcTBOo XUBOTHEIX. OTHOKIIETOUHBIE H MHOIOKJIETOYHBIE )KHBOTHEIE.

4.18. XapaKTepHUCTHKa OCHOBHBIX THIIOB OECMO3BOHOYHBIX, KIACCOB
4IEHHCTOHOTUX. OCOOEHHOCTH CTPOSHHUS, KU3HEAEATEIHHOCTH, PA3MHOMKEHUS,
POIb B [IPUPO/IE U HKU3HH YETIOBEKA.

4.19 -4.24, Xopnosble >XUBOTHBIE. XapaKTEPUCTHUKa OCHOBHBIX KIJIACCOB.
Pons B mpupoze u Xu3HH 4enoBeka. PacrnosHaBanue (Ha pPUCYHKaxX) OpPraHOB W
CUCTEM OPIraHOB Y XUBOTHBIX.

5. Opranusm 4e/I0BeKa H ero 310poBbe (IPAaBKA NPAKTHYECKH BETO
pazziena.

5.1. TkaHu: snUTEeNHATbHEIE, MBIILIEYHBIE, COEHHATEILHOTKAHHEIE,
HepBHas. PacniosnaBanue (Ha pucyHkax) TkaHed. CHCTEMBI OPTraHOB:
[HUILEBAPEHMs], bIXaHUS, BBIICNIEHUS, CEpAEUHO-COCY AUCTAsL, SHIOKPUHHAS,
HepBHas. Pacnio3HaBanue (Ha pUCyHKaX) OPraHOB M CUCTEM OPTraHOB.

5.2. Ctpoenue 151 byHKITHH Opra”HoB OIIOPHO-IBUTaTEIbHOMH,
CepJIeYHO-COCYTUCTOM, IBIXaTEIbHOMN, BBIJIETUTEIIBHOM, CHUCTEM,
numpoobpalieHus.

5.3. Pa3ButHe uenoseka.




5.4. BHyTpeHHss cpela opranusmMa uenoseka. [ pynmsl kposu. [lepenrsanue
kpoBu. MmmyHuter. OOMEeH BEIIECTB W INPEBPAIEHHWE 3HEPrHH B OPraHU3Me
yenoBeka. BUTaMUHEL.

5.5 HepBHasi u 5HIOKpHHHas cucTeMmbl. HeliporymopanbHas perysius
MIPOIIECCOB YKU3HEAESITENIPHOCTA OpraHu3Ma Kak OCHOBA €ro IEJIOCTHOCTH, CBA3H CO
CpenoH.

5.6 Ananuszatopsl. Opranel 9yBCTB, UX pOilb B opranusme. CTpoeHue u
byHKIUH.

5.7. Beiciuas HepBHas gesTenbHOCTh. CoH, ero 3HaueHue. Co3HaHue, aMsTh,
SMOLIMH, peyb, MblLIeHne. OCOOEHHOCTH MCUXUKH YETOBEKa.

5.8 Jluuynas u OOIIECTBeHHAs TIUTHMeHa, 3J0pOBBIM 00pa3 JKHU3HH.
[IpodhunakTika WHOEKIHOHHBIX 3aboneBaHuii (BUPYCHBIX, OakTepHalIbHBIX,
rpUOKOBEIX, BEI3BIBAEMBIX JKUBOTHBIMH).

5.9. TlpenynpexaeHye TpaBMaTU3Ma, NPUEMBl OKa3aHHs MEPBOH TTOMOIIIH.
[Teuxuueckoe ©  (uU3MHUECKOe 3[0pOoBbE uenoseka. DakToOpel  370pOBbs
(ayTOTpEeHWHT, 3aKalWBaHWe, JBUTATENbHAasi aKTUBHOCTH). MakTopsl pHcka
(CcTpeccHl, THITOANHAMHESL, TIepeyTOMIICHHE, IEPEOXIIaKACHHUE ).

510. BpenHsle U moJie3HbIe MPUBBIYKUA. 3ABUCHMOCTE 3/J0POBbs YEJIOBEKA OT
COCTOSIHUSI OKPY KaroIleH Cpebl.

5.11. CoOmoieHne CaHUTAPHO-TUTHEHUYECKUX HOPM M IPABHI 37[0POBOIO
o0pasa HKU3HH.

5.12. PempomykTuBHOE 3710pOBbe HenoBeka. IlocmencTBHS —BIMSIHUSA
ANKOTOJIs, HUKOTHHA, HAPKOTHYECKUX BELIeCTB Ha pa3BUTHE 3apOJIbIIIa YETI0BEKA.

6. DBoIOUHS JKHBOH NPHPOABI

6.1. Bun, ero xkputepuu. Ilomymsuusa - CTPYKTypHas EIMHHMLIA BHAA U
>JIeMEHTapHas eQUHHLA 3BoNFonH. MukposBomorus. O6pa3oBaHHe HOBBIX BU/IOB.
Cnoco6r1 BU1000pazoBaHusl.

6.2. Pa3BuTHe 5BONIOIMOHHBIX Heid. 3HAUeHHe >BOIIOINUOHHOH Teopuu Y.
JapsuHa. B3auMOCBs3bp [BHKYIIMX CHJI 3BONIOUUH. DOpMBI €CTECTBEHHOTO
otOopa, BUABI OOpBOEI 3a cymecTBoBaHWe. CHHTETHYECKAs TEOPHUS 3BOJIOLUHU.
DnemenTtapHble ¢akTopsl sBomonpn. HMcecnenosanus C.C. YerBepukosa. Poib
SBOJIIOLMOHHON Teopur B (HOPMHPOBAHUU COBPEMEHHOH ECTECTBEHHOHAYYHON
KapTHUHBI MUPA.

6.3. Jloka3aTenbCTBa 3BONIOLMH JKUBOW NpUpOMBL. Pe3ylibTaThl 5BOIIOLMH:
TIPUCIIOCOOIEHHOCTh OPTaHM3MOB K Cpelie OOMTaHUs, MHOT00Opa3yie BH/IOB.

6.4. Maxpossomonus. Hanpasnenust u mytd sBomorun (A.H. Cesepriios,
NW. Ilmaneraysed). buonmorudeckuié mporpecc u perpecc, apomopdos,
uavoaganTanys, nereaepaius. [ IpuanHsl 0M0I0rM4ecKoro nmporpecca 1 perpecca.

6.5. 'umoTe3bl BOSHUKHOBEHMUS )KU3HHU Ha 3eMJIE.

6.6. OcHoBHBIE apOMOPG035I B BONIOLHH PACTEHUHN U )KHBOTHBIX.

6.7. YClIO)XHEHUE KUBBIX OPraHM3MOB B IIPOLIECCE SBOIOIHH.

6.8. [Ipoucxoxkienne 4yenoBeka. YeloBeK Kak BHJ, €ro MECTO B CHUCTEME
OpraHu4eckoro Mupa. ['HIoTessl MPOUCXOKAEHHs 4enoBeKa. BIKyIiue CHUIBI U

9




9Tanbl 3BOJIIOIMU 4YeJIoBeKa. YeloBeyeckKkue pacel, UX TEHETUYECKOE POICTBO.
buocomuansHas Ipupoia yenoBeka. ConuansHas u NIpUpOaHAs cpena, afarnTaliuy K
Hel yejioBeka

7. JKOCHCTEMBI H MPUCYIHE HM 3aKOHOMEPHOCTH

7.1. Cpensl  o0uTaHus  OpraHM3MOB.  DKOJOTHYECKHE  (HaKTOPEL:
abuoTHueckue, GUOTHUECKHE, HX 3HAUeHHe. AHTPONOTEHHEIH (hakTop.

7.2.  Oxocuctema (GHOreoleHos), ee KOMIIOHEHTEL: [IPOAYLICHTHI,
KOHCYMEHTBI, PEIYIEHTHI, WX poib. BupoBas U NIpOCTpaHCTBEHHAs CTPYKTypa
9KocucTeMbl. Tpoduyeckue ypoBHU.

7.3. lenm W ceTm nHWTaHWs, WX 3BeHbA. lIpaBHIa SKOIOTHYECKOM
nupamuzl. CocTaBleHHe CXeM Tepeflad BEIeCTB W 3Heprum (uemeif u cerei
IIUTaHHUS ).

7.4. Pasnoobpasue skocucteMm (6moreoueno3oB). CaMOpa3BUTHE ¥ CMeHa
9KOCHCTEM. Y CTONIHBOCTE ¥ IMHAMHKA SKocHceTeM. Brionoruaeckoe pasrooGpasie,
CaMOpPETyISIUs. M KPYrOBOPOT BEIIECTB - OCHOBA YCTOWYHBOIO pa3sBUTHA
SKOCHCTEM. [IpUYHMHEI yCTOHYHBOCTH H CMEHEI SKOCHCTEM.

7.5. VisMeHeHHs B SKOCHCTEMaX IO BIHSHHEM [ESATENBHOCTH YeIOBEKa.
ArpO9KOCHCTEMBI, OCHOBHBIE OTIIHYMS OT IIPUPOAHBIX SKOCUCTEM.

7.6 buocdepa - rnobampHas skocucrema. Yuenue B.M. Bepramckoro o
buocepe. Kupoe BemectBo, ero Gysxkimun. OcobeHHOCTH pacrnpeneneHus
Buomaccel Ha 3eMiie.

7.7. bHONOTHYECKMH KPYrOBOPOT BEIIECTB U MpPEBPALEHHE SHEPIUH B
buocdepe, posb B HEM OPraHU3MOB PasHBIX LAPCTB. DBOMIONHST GHOChEpEL.

7.8 T'nobanbHble H3MeHeHHs B Ouocdepe, BHI3BAHHBIE AEATETbHOCTHIO
yenoBeka (HapyIIEHHWe O30HOBOTO O9KpaHd, KHCIOTHBIE MAOMXK/M, MapHHKOBBIH
spdext u gmp.). Ilpobremsl ycroitdmBoro passutusi 6Guocdepsr. CoxpaHeHue
MHOT000pasus BU/IOB KaK OCHOBA yCTONYHBOCTH Grocheps!. [Ipapuia moBeeHus B
IIPUPOJHOMU cpeie.

8. IlpakTHKyM 1O pemenuio yactu 1.

Peluenue 3ananuit ¢ MHOXKECTBEHHBIM BBIGOPOM C PUCYHKOM HITH (€3 HEro;
Ha YCTaHOBIICHHE COOTBETCTBHS C PUCYHKOM MM 0Ge3 Hero, Ha yCTaHOBJICHHE
MOCICIOBATEIbHOCTH CUCTEMAaTUYECKHX TAKCOHOB, OHOJOTHYECKHX OOBEKTOB,
MPOLECCOB, SBIEHWH; Ha pelleHHe OWOJOTHYECKMX 337a4 II0 LWUTOJIOTHH H
FCHETHKE; Ha NOIOJIHeHWE HENOCTalolled HHPOPMAIUK B CXeMe; Ha JOMOJTHEHUE
HejlocTarolel HH(OpMalyK B TabuLe; Ha aHANU3 HH(BOPMAIUH, MPEACTABICHHOMN
B rpaduueckoif unu TabnuuHoi Gopme.

9. IIpakTHKYM 10 pelieHHIo YacTH 2.
Pelienue 3aganuii ¢ pa3sBEPHYTHIM OTBETOM.
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10. TectupoBanue B popmate EI'D.
IIPUMEPBI 3AJTIAHUAU 1JISI TPAKTHYECKHUX 3AHSITUA

2. BoeibepuTe [Ba BEpHBIX OTBETa M3 [ATH U 3AlUIIATE LUU(PHL, IO
KOTOPBIMH OHHM YyKa3aHbl. [IpuMepbl KakmX Hay4HBIX METOMOB MWIUTIOCTPHPYET
CIOXKET KapTHHBI ToJIaHAcKoro xyaoxuuka 1. Crena «Ilynbey»?

1)abctparupoBanne
2)MOeNnupoOBaHue
3)3KCIepUMEHT
4)uzmepeHue
S)nabmonenue

3. CKONIBKO XpOMOCOM MMEET SIIPO CHEPMHUST KPBDKOBHHUKA €CITH AP0 KIETKH
ucTa COAepXKUT 16 xpomocom. B OTBET 3amummmTe TOJBKO COOTBETCTBYIOLIEE

HUCIIO.

4.Bce mnpuBen€HHBIE HMXKE IPOLECCHl, KPOME [BYX, MOJKHO OTHECTH K
MaTpUYHBIM peakiusM B kineTke. OnpenenuTte ABa MPOLECCA, «BHIIANAIOMINX» U3
00Iero CnmckKa, U 3amHLIKUTe B OTBET LU(PEL, TI0/] KOTOPEIMU OHH YKa3aHEL.

1)cunTes PHK

2)0uocunTe3 Oenka

3)XeMOCHHTE3

4)doTronu3s Boabl

5)pemnukanuto JTHK

5. YCTaHOBHMTE COOTBETCTBHE MEXIYy XapaKTEPUCTHKOW M OpraHOHIOM
KJIETKH, K KOTOpoMy €€ oTHOocAT. K Kak710# MO3UIMH, JaHHO# B IEPBOM CTOJIOIIE,

noz[6epHTe COOTBETCTBYIOLLYIO IMO3UILIUIO U3 BTOPOIro cToJibna.

XAPAKTEPUCTHUKA OPI'AHOM /I KJIETKU
A) NepBUYHBII CHHTE3 YII€BOIOB 1) MuTOXOHAPHS
b) duxcanys HeOpraHW4ecKoro yriepoaa 2) XJIOpOTIacT

B) okucnenue MUpOBHHOTPATHOM KHCIOTEI

') obpazoBanue kucnopoaa npu GOTOIU3ZE BOIEI

) KieToyHOE ABIXaHUE

E) oxucnenue rOKO36I 10 YIIEKUCIIOTO ra3a i BOJbI

3amuIIuTe B OTBET LIH(IJPBI, PacIIOJIOKHUB X B ITIOPSIAKE, COOTBETCTBYIOIIEM 6yKBaM
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6.Kakum OyneT COOTHOIIEHHE TEeHOTHIIOB B ITOTOMCTBE, MOTYYEHHOM OT
ponutenied ¢ reHoTunamu AaBb u aabb? Orser 3amuiuuTe B BHAe MpaBHIBHOIN
OCTIEIOBATENILBHOCTH  LIH(pP, TMMOKA3bIBAIOIIMX COOTHOLIEHHE ITOTyIUBLIHXCS
T€HOTHIIOB.

7.YcTaHOBUTE TOCTEI0BATENBHOCTE TAKCOHOB, K KOTOPHIM OTHOCHTCS
PEYHOH paK, Ha4MHAas C BBICHIErO TaKCOHA. 3aldIMTe B  TaGIHIy
COOTBETCTBYIOIIYIO [IOCIE0BATEIFHOCTE LIADP.

1)Unenucronorue
2)Pakoobpazusie
3)Ilupoxonansiii pe4Hoi pak
4) lecsTuHOTHE pPaKH
5)>KuBoTHEIE

6) DyKapHOTEI

8.Ilpouwnratite Tekcr. BriGepure Tpu mNpemioKeHHs, B KOTOPBIX JaHBI
MpUMEPBl KOHBEPIeHIWH. 3amuimuTe B TaONHLy HHUGPEI, 1M0A KOTOPHIMH OHH
yKa3aHBI.

(1) B mporiecce 9BoSIOIMH PHCIIOCOGIEHHOCTE M pa3sHOOOpasue OpraHu3MOB
AOCTHTAJIOCh DPasHBIMH IyTsSMH. (2) VY Jomiajiel MIM CJIOHOB, HalpuUMep,
[POTPECCUBHEIE U3MEHEHHUSI B CTPOCHMM KOHEYHOCTEH Miu X000Ta IIPOHCXOIHIIH
BHYTPH MOKOJIEHUE OHOTO Buaa. (3) YV HepOOCTBEHHBIX IPyNIl OPraHU3MOB,
KMBYIIMX B CXOJHBIX YCIIOBUAX Cpelbl, Pa3BHBAKOTCS CXOMHBIC afanTallud —
HallpuMep, MIABHUKK aKyl ¥ AenbGUHOB, Janel KpoTa U MenBeakd. (4) BuyTpu
OJTHOH I'PYTIIIbI BO3HUKAIH Pa3H4YKs B CTPOSHHH KOHEYHOCTEH Y IIpe/icTaBUTENeH
tna YnenucroHorux. (5) OdeHb 4acTo MOKHO HaOMIOAATH BO3HUKHOBEHHE y
KUBOTHBIX ~ OPraHoB, MMCIOIHE pAasHOE AaHATOMHYECKOE CTPOEHHE U
IPOUCXOM/IEHUE, HO BBINONHAIOLIMX CXOIHBIE (DYHKLUMH — HANpPUMEDP, KPHLIbS
nTvll ¥ 6abouek, riasa ockMMHOTa M 3aiina. (6) B pacTHTensHOM Mupe Takue
MPUCIIOCOONIEHNS! BO3HUKAIOT TIPU CXOJCTBE BHIOW3MEHEHHBIX, HO pPasHBIX IO
[POUCXOX/IEHHUIO OPTaHOB — HAIPUMeEp, JIUCThEeB Oapbaprca u Komouek Ha crebire
€)XKEBUKU, '

9. PaccMoTpHTe pUCYHOK ¢ M300paXKeHHEM KHUBOTHBIX, OOUTAIOIIHX HA
Pa3HBIX MaTepHKax, U ONPeNEInTe,

(A) KaKxue BHIBI H300paXKEHEI,

(b) xaKyo rpymiry nokasaTeNbCTB 9BONIONMH OHH MILTIOCTPHPYIOT H

(B) a1 usonsAnMM, KOTOPEIH MpHEBeEN K GOPMHUPOBAHKUIO TAKKX BHIOB.

S

Manroaun 1pyGro3y6 Kenrypy

(Muno-Muwnaiickas (Ipmonckas obaactn) (Am:'rpa.'miicxaiﬁ
obnacr) obiacTb)

Jns1 ka0l OyKBEI BEIOEpHUTE COOTBETCTBYIOIIMI TEPMUH U3 MPEIOKEHHOTO

CIIMCKa
1 )6uonorugeckas
2) BUIBI-OHIEMUKH
3)annonaTpuyecKue BHIb]
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4)reorpaduyeckast

5)CpaBHUTEITBHO-AHATOMHYECKHE

6)6uoreorpadbuueckue

7) penuKTOBEIE BUIBI

3anumure B OTBET LU(PHI, PACTIONOXKKUB UX B MOPSIZIKE, COOTBETCTBYIOLIEM
OykBaMm:

10. 3anunmTe B OTBETE HOMepa BEIOPAHHBIX YTBEPIKICHUIA.

1) deduuur 3eminu B ABCTpanuu HET.
2)Hau6onee nmonxo 3emis ucnoassyercst B Hopeeruu.
3)Haubonpmmwuii ne¢puuut 3emiau umeercs B SInoHUN.

4) B oxonorM4ecKkuil clej He BXODUT TEPPUTOPHUS, OTHOCAIIASACA K
aKBAaTOPUM rOCY1apCTBa.

5)3emnu B Poccuu ucroneiyercs ¢ MaKCUMANBHOM 3 (heKTHBHOCTS.

11. Onpenenute (pasy ¥ TUI ANCHUS JUILUTOUIHOM KIETKH, H300paXEHHOM
Ha pucyHke. /laliTe 000CHOBaHHBINA OTBET, IPUBEAHTE COOTBETCTBYOLIUE
J0Ka3aTelbCTBA.

7S
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12.Haiigure Tpu owuOKM B NOpUBEAEHHOM TEKCTe. YKakKHUTe HOMepa
NIPEUIOKEHNH, B KOTOPBIX OHH JOIMYLIEHBI, HCIIPABHTE HX.

1. bakrepun — >yKapHOTHYECKHE OPraHU3MBI, BEITOJHAIOIIKE (HYHKIHIO
peIyLIeHTOB B 3KOocHcTeMax. 2. B 61aronpusaTHEIX YCIOBHSIX OHH 00pasyroT CIIOPEL.
3. Kunerounast crtenka OakTepuif cocToMT W3 IeumoNio3sl. 4. llepemernaroTcs
OaKkTepuu C MOMOIIBIO KTYTUKOB. 5. BONBIIMHCTBO OakTepHil pemyleHTHl I
Oone3neTBOpHEL 6. HexoTopsle u3 OakTepuil criocoOHBI CO31aBaTh OPraHUYECKUe
BELIIECTBA U3 HEOPTaHUIECKHUX.

13.1lpu Gonpumx noTepsx KpOBH YeNOBEK CHUIBHO OJIEJHEET, YYalieHHO
ABIIKT, €My Xo4eTcs NnuTh. KakuMu peakuusMu B opraHusme o0yCIIOBICHBI 3TH
cuMmnToMel? SBmstoTcss nM 3TH peakuuu 3ammTHeIMH? [louemy? Kaxwme eme
peaxiuy BOZHUKAIOT IIPH KpoBOmoTepe?

14.'eneruyeckuii ammapar BHpyca IpenacTaBieH Monekyiaod PHK,

GparMeHT KOTOpOM WMeeT CIEeAYIOLIYK) HYKICOTHOHYH) I1OCIeI0BATEIHHOCTD:
['YTAAATAVIIAVITITVIT.

OnpenenyuTe HyKISOTUIHYIO NOCIEIOBATENBHOCTE JIBYLIEIOYHON MOJIEKYITBI
HHK, xortopasi cuHTe3upyeTcs B pe3ynbTare oOpaTHOM TpaHcKkpumnuuu Ha PHK
BHpYycCa.

YcTaHOBHUTE MOC/IEIOBATENFHOCTD HYKIeOTH 0B B ”PHK B aMHHOKHUCIOT BO
¢parmenTe Oenka Bupyca, KOTOpass 3aKOAUPOBaHA B Hal[eHHOM GparMeHTe
monekynsl JHK. Marpumne#t mist cuntesa mPHK, Ha KOTOpo#l HIET CHHTE3
BUPYCHOTO OeJika, SIBIIeTCs] BTOpasi ienb ABYIIEIIOYHON
JHK. [lnis pelieHus 3a1a4y UCHONb3yiTe TabIuIly reHeTHIEeCKOro KoIa.
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I'enernyeckunii koa (MPHK)

IlepBoe Bropoe ocHoBanue Tperne
OCHOBaHHeE OCHOBaHHE

v eH ep up 5(¢ ¥
eH ep up HC I

e ep pu A

en ep K

L1 eit po UC pr v

en po uc pr I

el po JH pr A

e po JH I

A ne pe CH ep ¥

ne pe CH ep LT

je pe U3 pr A

eT pe u3 pr I

I ai na CII it Yy

an na CII b9 11

an na ny nu A

an na 1y B0 r

16. YV Mpimeidi rensl GopMmbl U UIMHBI LIEPCTH HAXOOATCA B PasHBIX
xpomocomax. CKpeluBaid MBIIEH ¢ W3BUTON IIEPCTHIO HOPMAIbHOW IJIMHBI U
Mblneil ¢ npsaMod (A) mmuHHOHN wepceTero. IToToOMKH uUMeNH MpSMyro IIepCTh
HOPMAJIbHOM JUTHHBI ¥ H3BUTYIO IIEPCTh HOPMANbHOM JnHHBEL Kakoe moToMCTBO
MOXHO OXHOATh OT CKPEIIMBaHUS MEXAy COOOH IONy4EeHHBIX IIOTOMKOB C
pasHeiMu Qenotunamu? CocTaBbTe CXeMbI CKpelluBaHuA. ONpenennTe reHOTUIIb]
POIHUTENECKUX 0COOEH, TeHOTHIIBI U (DEHOTHUIIBI IIOTOMCTBA BO BCEX CKPELIMBAHHSIX.
OnpesennuTe COOTHOLIEHHE MMOTOMKOB IO (PEHOTHIYy BO BTOPOM CKpEIIHBAHHH.
OO6BsICHUTE 3TO COOTHOILIEHUE.
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