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1. HEJIM OCBOEHMSA JUCLHUIIJIMHBI
Lenb0 0cBOEHHS] THCHMILIMHBI SBISIETCS: (HOPMHUPOBAHUE LETOCTHOIO BOCHPHATHS (PEHOMEHA JKU3HH U
OHMOJIOTHHU KaK H3yYaroIeH ero CHCTEMbI HayK.
3agauu: m3yyenue oOLIEH CUCTEMBI XHUBOW MPUPOABI U TEOPETHYECKUX NPHHIMIIOB OHOIOTMYECKOH
cucreMaTuky. M3ydenne oco6eHHOCTEH KHBBIX OOBEKTOB M MX OTJIHYHM OT HEXHMBOH IPUPOMABI C TOYKH
3peHHs OHOJOTHYECKOH H 9YKOJIOTHYECKOW HayK, KPUTEPHUEB M TI'PAHMI] BBIIEICHUS KMBBIX OOBEKTOB.
CpaBHuTENbHOE H3y4yeHHE (yHIaMEHTAIbHBIX CBOMCTB JKMBOTO HAa pa3sHBIX YPOBHSX OpraHM3aluu
Oronoruyeckux 0OBEKTOB. I3ydeHHe OpraHu3MOB B OKOJIOTHYECKMX CHCTeMaX C aKIEHTOM Ha
abuotuyeckre (GaxTophl. 3aKOHOMEPHOCTH KPYrOBOPOTa BEILIECTB M SHEPIUH B SKOJOTHYECKHX CHCTEMAX.
[IpoGieMbl BO3HUKHOBEHHS M 0OIIKX Np00JieM QHUIOreHE3a KU3HH.
2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucuummna «O6mas 6MoNIOrUs» BXOAUT B 6a30BYIO YaCTh, BKJIKOYEHHOM B yUeOHBIN IJ1aH NOATOTOBKH

bakanaspos cornacHo ®I'OC BO no Hanpasienuto 35.03.03 ArpoXuMus ¥ arporo4BOBEICHHUE.

Heobxoauma 1nd janbHeHINero u3ydeHHs TaKuX JUCLHMIUIMH Kak «®Du3Monoruss ¥ OHOXUMHS
pacteHui», «buonoruyeckas aMarHOCTHKa MOYB», «BpemuTenn M GOJE3HH CEIBCKOXO3SHCTBEHHBIX
KYJBTYpP».

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHMSI 110 JUCLHUITJIMHE
[Inanupyemble pe3ynbraTel 00y4eHHs 110 AMCLUILIHHE, COOTHECEHHBIE C IUIAHUPYEMBIMU pe3yJIbTaTaMu
ocBoeHusa OITOIT

Kon VYposeHb [Lnanupyemele pe3ybTaThl 0OYUEHHS 110 JUCLMILUTMHE XapaKTEPHU3YIOLIHE
CbOle/lpyeMle OCBOCHHUS 3Tarllbl Q)OpMHpOBaHl/IH KOMHCTCHLIHﬁ (noxa?.aTeIm OCBOCHHS KOMHeTeHLIHH)
KOMHCTCHHHﬁ l(OMl'leTGHI_[l/IHI
/ 2 3
OIIK- | Yacmuunoe | snams: GyHIaMEHTAIbHBIE paszeibl o01mei OHOIOruH, HEOOXOAUMBIE 1T OCBOCHUS
/ 00IIENPOPECCHOHANIBHBIX ~ TUCHMIUIMH, OCHOBHBIE  KOHIENIMM W  METOJIbI
OHONOTHYECKMX HAyK; CTPATErHI0 COXPAaHEHHs OHOpa3HOOOpa3sHst H  OXpPaHbI
HPUPO/IBL.

ymems: TPUMEHATH 3HaHWA B 00gacTH oOwIeH OHOJIOTMH [JI  OCBOEHHUS
001enpodhecCHOHANBHBIX IUCLMILIAH U PELIeHHUs TPOoheCCHOHATBHbIX 3a/1ay.
é1adems: 0A30BBIMM IIPEJICTABICHUSIMH Pa3HOOOpa3Hu 6GMOJOTHYECKHX 0OBEKTOB KaK
Bey1uero (pakropa yCTOHYHBOCTH XKHBBIX CHCTEM GHOCHEDPHI B LIEIOM.

OIIK- | Yacmuunoe | 3nams: >KMBBIE CHCTEMBI: HX MOJEKYIAPHYIO OpraHHM3alMIO, busuyeckue,
8] XHMHYeCKHE W OHOJIOrMYECKHE CBOWCTBA; METOABI HAOGNIOJEHHMS, OIHCAHHS,

MICHTU(MKAINY, KIacCHOHUKALMK, KYJIbTHBHPOBAHMS OHOJIOIHYECKHX OOBEKTOB;

COBPEMEHHBIE NIPEJICTABICHUS TCHETUKE U CEJIEKIINU;

Ymems: XapaKTepH30BaTb OCHOBHbLIE Ouonoruyeckue OG’bCKTbl, BbLACJISASA UX CYLIECTBEHHBIC

INPpU3HAKH 3aKOHOMEPHOCTH JKU3BHECACATCIIbHOCTH, HCIIOJIB30BAThH 63303]:16

NPEICTaBICHUS O 3aKOHOMEPHOCTSAX WHIUBHIYaTbHOTO DPa3BUTUS OHOJIOTHYECKHX

00BEKTOB IPO(ECCHOHATBHON e TeIbHOCTH; IPUMEHSTE HA POH3BOICTBE Ga30BbIE

oOwenpogdeccHoHaIbHbIE 3HAHHS 110 GHOIOTHY;

Bnraoems: METO1aMH COBPEMEHHON OHOJIOTHH.
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[TonHoe unu yacTUYHOE OCBOCHHME YKa3aHHOU KOMIIETEHLIUH




4. OBBEM U CTPYKTYPA JTUCHHUITJIMHBI
TpynoeMKoCTh AUCHUILIMHBI cOcTaBisIeT 3 3aueTHble eauHMIlbL, 108 yacos
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(YHKIIMOHHPOBAHHE JKHBBIX CHCTEM.

2 | Kuerka — ocHoBHas hopma 2/50
OpraHU3alHy KUBOW MATEPHH.
MeToabl H3yYeHHs KIIETOK.
CTpyKTYpHO — (hyHKIIMOHAJIbHAS
OpraHH3aIus NPOKAPHOTUYECKUX U
JYKApHOTHYECKUX KIETOK,
XUMHYECKUHU COCTaB.
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3 | OGMeH BeIeCTB U YHEPTHH. 2/50 p/k I
AHab013M U KaTaboIU3M.
®otocunTe3. XEMOCHHTES.
Jlbixanue.
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4 | Muto3 u Meiio3 7-8 2/50

5 | PasmHOXeHue, poct U 2/50
HH/IMBUyalIbHOE pa3BHTHE 9-10 | 4
OpraHU3MOB.
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6 | 3aKOHOMEPHOCTH IepeaayH 2/50 p/k2
TeHETHYECKON HH(pOpPMALIUH.
['enernueckas opranusanus
xpoMmocoM. CrerieHue u
KPOCCHHIOBEP.
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7 | Teopust »Bomounu. I[IpomcxoxneHue 2 | 184 2/50
4ejI0BeKa

o
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8 | OCHOBBI  9PKOJIOTHH. KomnoHneHTsI 5 | a1 | 2 . q 2/50
YKOCUCTEM. ATPOIKOCHCTEMEI. -

9 | buocdepa u yenoBek. AHTPONIOreHHbIE 2/50 p/k 3
BO3/ieicTBH. OXpaHa NpUPOIBI U 2 | 17-18 | 2 2 4
cpeabl OOUTaHHMS.

Bcero 3a cemectp: 2 18 18 18 36 18/50 JK3amMeH

Hanuuue B pucumniune KIT/KP

Uroro no aucuunnuxe 18 18 18 36 18/50 JK3aMeH

Yoenonviii 6ec sanamuii, nposooumvix 6 unmepaxmusHuvix opmax donsxcen cocmaensime He menee 20% aAyOUmMOPHbIX 3AHAMUU OIS
bakanaspos u okono 40% ons Mazucmpos u cneyuanucmos.

:
“ Pacripenenenue o6Liero yucia 4acoB, yKa3aHHbIX Ha npakTu4eckue 3aHsaTus B YII, ¢ yuetom yacos Ha KIT/KP




Coaepixanue JeKIIHOHHBIX 3aHATHH M0 TUCHHUILIHHE
1. O6mue cBolicTBa H PYHKIIHOHHPOBAHHE JKHBBIX CHCTEM.
Cymocts u cyberpar xu3Hu. JKusHb kak ocobas ¢popma cymecTBoBanus martepud. Cy6CTpar KM3HU:
HykienHoBble KucioThl (JIHK u PHK) u 6enkw.
CpoiicrBa sxuBoro. Cnenuduynocts opraHumsauun. OOGMEH BELIECTB W SHEPTHH. Y HOPAIOYEHHOCTh
CTpyKTyphl. llenmocTtHocTe M auckperHocTh. CaMoBocHpou3BeaeHHEe H pocT. HacsiencTBEHHOCTH H
H3MEHYUBOCTh. Pa3ipaxxuMocTh u aBukeHue. Peryssinus u oOpaTHas CBs3b.
YPOBHH OpraHU3aluK KMBOTO: MOJIEKYJIIPHO-T€HETHYECKHM, KIIETOYHbIA, OpPraHM3MEHHbIH, TIOMYJIAIHOHHO-
BHJIOBOH, OMOTr€OLEHOTHYECKHIA, OGHOCHEPHBIHA.
2.KaeTka — ocHoBHasi popMa OpraHH3aL|M )KUBOI MaTepun. MeToabl H3y4eHHs1 KieToK. CTPyKTypHO
— (QYHKIHMOHA/IbHAS OPraHU3ALMA NPOKAPHOTHYECKHX H JYKAPHOTHYECKHMX KJIETOK, XHMHYeCKHil
COCTaB.
MeTo/b1 u3yueHus K1eToK. Mukpockonuyeckas Texuuka. CBeToBast, (a30Bo-KOHTpacTHas,
y/IbTpadHo/IeTOBasl, TIOMUHECLIEHTHAS U JIEKTPOHHAA MUKPOCKONHUS. I[ATOXMMHYECKHE METOIbL.
Huddepennmansroe nentpudyruposanue, xpomarorpadus u 3mexTpodhopes. PEHTreHOCTPYKTYpHEIi
aHanu3. MeToJ 11epHOro MarHUTHOTO pe3oHaHca. KyIbTHBHpOBaHHE KIIETOK HA HCKYCCTBEHHBIX
IUTaTEIbHbIX CPeax.
CTpyKTypHO-(GyHKIMOHAIbHASA OPraHH3aI|s IPOKAPHOTHYECKHX KiIeToK. CTpoeHHe KIETOYHOH 00O0IOUKH.
Oco0OeHHOCTH reHeTH4ecKoro Matepuana. OpraHou bl U BKIIOYEHHS.
CrpyKTypHO-QyHKIMOHAIBHAS OPTraHH3aI|s] YYKAPHOTHYECKHMX KIIETOK. Mopotorndeckoe u
(yHKIHOHATBHOE pa3HOOOpasHe KiieTok. MembpanHas cuctema. [[UTOMIa3MaTHIECKHH MaTPHKC.
Kuetounsle opranemnisl. ['eneTrueckuit maTepual.
PasmHox)enue k1eTok. MuUTOTHYeCKOE esieHne U erc 6uonormdeckuii cMbic. Dassl MuTO3a. METOTHYECKAS
aKTUBHOCTb pa3IMYHEBIX TKaHeH. [Ipsmoe nenenue (aMuTo3).
Txanu KUBOTHBIX M pacTeHu#. MeXaHH3MBI HHTEIPALH KIETOK B TKaHSX. IH(pOPMAIHOHHBIE POLIECCHI B
TKaHsX. OCHOBHBIE THIIBI TKAHEH U OCOOEHHOCTH THCTOTEHe3a.
DBOJIIOLUS KIETOK U TKaHe#. OCHOBHbIE BOJIOLMOHHbIE TEHAECHIMH. | HIIOTe3bI IPOMCX 0K ICHHUS
5YKapUOTUYECKUX KJIETOK.
3. O6men BemecTs U YHeprun. AHa60au3M U KaTa6oan3M. DoTocuHTe3. XeMOCHHTES. Abixanue.
AHabomnu3M u katabomusm. Poirs AT® B sHepreTuueckux mpoueccax. ABTo- | reTepoTpoHBIE OpPraHU3MBbI.
AspobHoe ¥ aHa’poOHOe abixanue. Perynsanus metaGom3ma.
Ioctyrenune Bemects B kiieTky. [1acCHBHBIN TPAaHCIOPT BEINECTB B knetky. Karammsupyemas nuddysus.
AKTHBHBIH IEpEHOC. DH/IOLHMTO3.
®otocunres. [lnanerapnas poib (orocuntesa. dransl horocuuTesa. Pois ATD u HAJI®. Xemocuntes.
OCHOBHBIE IPYIIIIBI XEMOCHHTE3HPYIOMIMX GAKTEPHIA.
[loaroroska sHepruu k Hcnonb3oBanuio (apixanue). OCHOBHBIE CTAIMH IBIXAHHUS. DHepreTuyeckuil GanaHc
aHadPOOHOro U adpobHOro Abixanus. OkuciuTenbHOE hocdopempoBanue. Posib METOXOHAPHIL.
Hcnonp3osanue sHepruu B kiieTkax. OCHOBHBIE BHIBI GHONOrHYECKON paboThl B KieTkax. MeTabomu3M Ha
YPOBHe opraHu3MoB. IIpoucxoxaenue THoB ooMeHa.
4. MuTo03 H Meiio3
5. Pa3MHo:keHHe, POCT H HHAMBH/IYaJIbHOE PA3BHTHE OPTAHH3MOB.
becnionioe pasmuoxkenue. PenpoaykTusHeli mponecc y BHpycoB. BereratuBHoe pasMHOXeHue. [leneHwue.
Muoxecrsennoe nenenne. ®@parmentanus. [Toukosanue. CriopoobpasoBanue. Bereratupaoe pa3MHOKEHHE
KYJIbTYPHBIX PaCTCHHH.
[lonoBoe pasmuoxkenne. Koubiorauus u TpaHCOyKIHs Kak (OPMBI IIOIOBOTO nponecca. Komymnsiust y
OZHOKJICTOYHBIX OpraHu3MoB. ['amerorene3. OCHOBHBIE 3Talmbl M OHOJOTHYECKHH CMBICT Meio3a.
Cnepmatorenes U oBoreHes.
OcemeHenue U omtomoTBopende. HapyxHoe u BHYTpEHHEE oOceMeHeHHe. 3urorenes. [lapreHorenes
(CCTECTBEHHBIH M HMCKYCCTBEHHBIH). AHIporeHes. I'mnorenes. J[BoiHOe OIUIOZOTBOPEHHE Y LIBETKOBBIX
pacTeHui.
Yepenoanue mokonenmit. lammouinble u aumoumnbie (assl pasBHTHS. IlepBuuHoe yepenoBaHue
nokoneHud. [lomoBoe u Oecnonoe mnokoneHue. ['aMeToQUT M CMOPOPHT y pacTeHHMI. Bropuunoe
4YepeioBaHKe MOKoJIeHHH. [ 'ereporonus. Merarenes.



[TonoBot mumopdusMm. buonoruyeckuii cmpicn mosioBoro aumopdusma. ['epmadpoautusm. VcTuHHBIA U
JOXKHBIH repMadpoauTH3M Yy KUBOTHBIX. ['epmMadpomutusm y pacteHHid. OIHOJOMHBIE M JIBYJOMHBIE
pacTeHusl.

Onrorenes, ero Tumbl ¥ nepuonusanus. [lonstue o6 oHTOoreHese. [Ipo3MOpHOHATIBHBIN JTanm pa3BUTHSL.
OMOpHoOHATBbHBIH nepuoa. JlpoOnenume. OOpa3oBanue Mopyibl. brnacrynma. Tactpynsmms. Pasurtue
3apOJBIIEBbIX JMCTKOB. ['HMcToreHes um opranorenes. JluddepeHnuanus u AeTepMHUHALUS  KIETOK.
ITocTamMOproHabHbIA OHTOreHe3. KOBeHUIbHBIM U ITyOepTaTHBINA neproabl. [IpsiMoe 1 HempsiMoe pa3BUTHE.
buonornyeckuit cmbici Meramopdo3a. CrapeHue u cMeptb. [IpogomkurensHOCTh KU3HH. OCcOOEHHOCTH
OHTOI€HEe3a PaCTEHUH.

ITpoucxoxaenue cnocoOOB pa3MHOXKeHHs. bHosiorudeckas pojb MOJIOBOro pasMHoKeHus. W3oramus,
aHM30raMus ¥ ooramusi. JXMBOpOKIeHHE U ero GHOJIOrHYECKHIA CMBICIT.

6. 3aKOHOMEPHOCTH mepeJayn reHeTH4Yeckoii HHGpopmauuu. ['eHeTHYeCcKas OpraHU3aLHsA XPOMOCOM.
Cuen/ieHue H KPOCCHHIOBep.

JIoMHHaHTHOCTh U pereccuBHOCTh. OmbIThl [. Menmens. Pacimensienue (cerperaiiusi) reHOB. AJLIETIbHBIE
reHbl. [ OMO3MIOTHBIE M reTEpPO3UTrOTHBIE OPraHU3Mbl. MHOXECTBEHHBIH aJlIeTU3M.

HesaBucumoe pacrpenenenue reHoB. JIUruOpuaHble W MOTMTHOpUIHBIE CcKpernuBaHus. CBoOomHas
pekoMOMHaLUsl a/UIebHBIX Map B ramerax. XpOMOCOMHBIE OCHOBBI PACIICIUICHUS W HE3aBUCUMOIO
nepepacrpe/ielIeHus TeHOB.

HaciiencTBeHHOCTh,  CHEIUIEHHAas ¢ MOJOM. MeXaHM3Mbl T€HETHYeCKOro  OmpejeseHHs  IoJa.
JlerepMMHHpOBaHME IIOJa OKpyXaromed cpemoi. Pojib MOJOBBIX XPOMOCOM B KOHTPOJHPOBAHHU
IIPU3HAKOB.

Cuennenne u kpoccunroep. Pab6orer T. Moprana. ['pymnsl cuemieHus. Buonorudeckuii CMBbICH
KPOCCHHroBepa. MoueKyisipHble MeXaHM3Mbl M T€HETHYECKHH KOHTpPOJIb peKoMOuHaiuu. JIMHeHHbIH
NOPSIIOK TEHOB B XPOMOCOME.

7. Teopust sBonoumu. IlponcxoxaeHne yenoBeka

[Ipencrapnenns 06 sBomonun n0 Yapmsa JlapBuHa. DBOJIOLNMOHHBIE MIPEICTABIECHHS B aHTHYHOM MHPE.
Meradusuueckue koHnenuuy snoxu Bozpoxnenns. Jlokrpuna abuoreHesa u ee onposepxkenue. Pa6orsr @.
Penu u JI. Ilacrepa. Pa3BuTue uiaen o mocienoBaTelbHOCTH M TpaHCGOPMAlUKM MPHPOAHBIX Tel. Teopus
sBosroru K. Jlamapka.

Y. /lapBuH ¥ €ro TeopHs JBONIOUMH. JIBHXKYIIHE CHIIBI BOJIFOIMH. MeXaHH3M €CTECTBEHHOro oTbopa.
3HayeHue NapBUHHU3MA JIJIsk Pa3BUTHsI OHOJIOTHH.

CoBpeMeHHbIE TIPEJCTABICHHS O MPOUCXOKICHWHM JKU3HHM. KpeallMOHHCTCKHME KOHLENIMH. KoHuemuuu
€CTECTBEHHOTO IIPOUCXOXKICHHE KU3HU Ha 3emie. KocMuueckoe nmpoucxoxaeHue. ['Hmore3a naHCnepMUH.
3emHoe npoucxoxaenue. Teopus A.M. Onapuna. Mojens mpe6HoTHYECKOH IBOITIOLMH.

Xoz, rnaBHble HaNpaBlIeHHs M J0Ka3aTe]bCcTBA IBONIOUMH. OCHOBHBIE JTalbl Pa3BUTHS JKU3HHM Ha 3eMIle.
Hanpasnenus makpospomormu. buomorndeckuit mporpecc: apomopdo3, HAHOaganTanus, oOmas
AereHepauus. buomornueckuit perpecc M BbMupaHue. JloKasarenbCTBa SBOJIOLMH: CPaBHHTEIBHO-
aHATOMHUYECKHE, SMOPHOJIOTHYECKHE, TTAJIEOHTOJIOTHYECKHe, GHoreorpaduyeckue.

YdeHre 0 MUKPOSBOJIIOLMHY U BHI000OpasoBanue. [lomyisims, Kak s1eMeHTapHas eIMHALA SBOJIIOLMH. 3aKOH
Xapmu-BaitnOepra.  Paborer  C.UerBepukoBa. (DakTopbl 3BOJNIOLMH: H3MEHYHBOCTb, MHIDALHS,
MOMYJIAIMOHHBIC BOJIHBIL, H30JislMsA, OOprOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH OTOOp, Apel( TI'eHOB.
Kputepun Buna. Mexanusmel Bi1000pa3oBaHus. AJUIONATPUYECKOE M CUMIIATPHYECKOE BHI00OPa30BaHHUE.
MruosenHoe BHI006pasoBanue. Y CTOMYMBOCT BUJIOB.

8. OcHoBbI 3K0/10rHH. KOMIIOHEHTBI 5KOCHCTEM. ATPO3KOCHCTEMBI.

9. buocdepa u yeaoBek. AHTponoreHHble Bo3eicTBus. OXpaHa MPHPOABLI H CPeIbl 0GHTAHMS.
Ionpasnenenns u rpanuuer 6mocheprr. Tumsr Bemects B 6uochepe. Onpenensiomas pojib IKHBOTO
BELL[ECTBA.

OKonorndeckue cuctembl. CTpykTypa W (QyHKUMsS 9KOCHCTeMbl. OCHOBHBIE (YHKIMOHATBHBIE TPYIIIIbL:
[POJYLEHTBI, KOHCYMEHTHI, peayueHTel. Kpyrosopor Bemect. llenu muranus. Tpoduueckue ypoBHH.
DHEPreTHYECKUE MPOIIECCH] B DKOCHCTEME.

YCToH4MBOCTE 9KOCHCTeM. OCHOBHBIE THIBI IMHAMMKH SKOCHCTEM M HMX HPHYHHBL JKOJOTHYECKHE
cykueccud. [IpoayKTHBHOCT 9KOCHCTEM Ha pasHbIX CTaausax CyKueccud. KiMMakcHbIe coobIecTsa.
AHTPOIIOrCHHBIE BO3/ICHCTBUS M HANpaBICHHS 9THX BO3JeHCTBUHA. VCKycCTBEHHBIE 3KOCHCTeMBl. OXpaHa
IPHPOJIBI U Cpeibl OOMTAHHMS.
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Couepma}me .ﬂaﬁopampﬂmx 3aHATHH N0 TUCUHUILIHHE

. YCTpOHCTBO CBETOBBIX MUKPOCKOIOB U IIpaBuiia pabOThl C HUMH.
. YPOBHHU OpraHu3alyy KUBBIX CUCTEM.
. Tunel k1eTOK
. KauecTBeHHBIE OTIWYMS JKUBOTO OT HekuBoro. OOMeH BemiecTB U dHeprud. OCHOBBI OMOXMMHH MU
HACJIeICTBEHHOCTH. JlelleHne KIIeTKH.
5. I'enetuka. [IpuHIUIIBI pelIeHUs] THIIOBBIX 3a/1a4.
6. Ilumessle nenu u TpouvIecKkue ypoBHH
7. DKOJIOTHYECKUE THPAMHUJIBI.
8. [IpoxyKTUBHOCTB YKOCHCTEM
9. IlpocTpancTBeHHAs U PYHKUIUOHAIBHAS OpraHu3aius 6uocheps.
5. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UA

B nmpenogaBanuum  gucuumuimHbl  «Obwas  6uonoeus»  WCIOJB3YIOTCS — pa3HOOOpa3HblE
oOpa3oBaTelbHblE TEXHOJIOTMU KaK TPAJMIHOHHBIEC, TaK U C NPHMEHEHHEM aKTHBHBIX W HHTEPAKTHBHBIX
METOJI0B 00yUYEHHSI.

AKTUBHBIE U UHTEPAKTUBHBIE METObI OOYUEHHUS:
- Humepaxmusnas nexyus (mema 7);
- I'pynnosas ouckyccus (mema 9)
= lIpumenenue umumayuonnvlx mooeneu (mema 3,5);
- Pazbop konkpemuoix cumyayuti (mema 8,9);

B Lo —

6. OLHEHOYHBIE CPEACTBA VISl TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTM,
MMPOMEKYTOYHOMN ATTECTALIMA 1O UTOI'AM OCBOEHMSI AUCLMUILIAHBI U
YYEBHO-METOJANYECKOE OBECINEYEHUE CAMOCTOSITEJIBHOM PABOTBI
CTYAEHTOB

Bomnpocel k camocTosiTe/IbHOI paGoTe cTyIeHTa
XuMHuecKuH cocTaB KIeTKH. Boaa v MuHepasibHble BEIECTBA B KJIETKE.
Crpoenue, kiaccudukanys U GyHKLMH YIIIEBOIOB.
Crpoenue, knaccubukalysa U GyHKLMH JIMIHIOB.
CrpoeHnue H K1accuuKalus aMUHOKHCIIOT.
Crpoenue, kiaccupukauus U GpyHKLMH BATAMUHOB.
Crpoenue, knaccudukanus u GyHKLHUH GEIKOB.
Crpoenue u knaccudukauus GepMeHTOB.
KuneTuka depMeHTaTHBHOIrO KaTaausa.
Crpoenue, knaccudukanus U QyHKUMH HyKJIEHHOBBIX KUCJIOT.
. XHMHU€ECKHH cocTaB KJIeTkH. Boia U MUHEpasIbHBIE BEILECTBA B KIIETKE.
. BiMsiHue BHYTpEHHHUX U BHEIIHHX ()AKTOPOB Ha (JOTOCHHTES.
. Kocmuueckas ponb orocunTesa.
. O61uas XapaKTepUCTHKA W 3Tallbl AbIXaHHs.
. ApIxaTenbHbli K03 GHUILIHEHT.
. OUTOrOopMOHBI pOCTa.
. DUTOrOpMOHBI CTApEHHMS U CTpecca.
. OCcHOBBI GMOTEXHOJIOTHH.
. JleficTBHe pagMalMy HA pacTeHus.
. AnniesionaTM4yecKue B3auMOJEHCTBHS B LIEHO3E.
. YCTOHYMBOCTb pacTeHHUH K 6OJIE3HSIM (MMMYHHUTET).
. JleicTBUe Ha pacTeHHs NECTHLIMIOB.
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Bonpocel k peliTHHI-KOHTPOJTI0
PeiiTunr-xonrpoan Ne 1
BAPHAHT Ne 1
1. Beiiesisior cnenyronue ypoBHE OpraHu3aiuy 6HOJI0rHUECKUX CHCTEM:

" JanHbli MyHKT BHOCUTCS B paGouyio IPOrpaMMy TOJbKO MPH HATTMYMH NPAKTHYECKHX/TaGopaTOpHBIX paGoT B y4e6HOM IUIAHE.
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. &Ku3Hb cymecTByer B BUJE:
A. 3aKpBITBIX CUCTEM
b. OTKpBITEIX cUCcTEM
B. cnoxzbIx 6uonoaumepoB
. OOMeH BelIEeCTB U YHEPTUH, pa3IpakuMOCTh, PEIPOIYKIIH, HACIEACTBEHHOCTD U T.J. - 3TO:
A. OCHOBHBIE IPU3HAKY )KU3HU
b. ypoBHM opranu3zanuu 6GUOIOrHUECKUX CUCTEM
B.cyOcTpar xu3uu
4. P.bpoyH oOGHapyxuJI:
A. a1po
b. knetky
B. nmporonnazmy
5. Knerka — ocHOBHast (yHKIIMOHAJIbHAS €MHULA )KUBBIX OPTaHU3MOB — 3TO:
A. (QyHKIHMS KIETOK
b. ocHOBHOM nmpU3HAK KHU3HH
B. 011HO U3 M0JI0KEHUH KJIETOYHOU TEOpUHU
6. IIpoTonnasmy o6pa3yior:
A. nuToruiazma u 000109Ka
b. nuronnasma u sipo
B. o6onouka u siapo
7. BHyTpeHHsIsl cpefia KJIEeTKH, I/ie POTEeKAIOT peaKkilid BHYTPHKJIETOYHOrO 0OMEHA, HA3bIBAIOT:
A. IUTOCKENeT
b. nuronnasma
B. ruanonnasma
8. CHHTE3 )KUPOB H YIIIEBOJOB IPOTEKAET B:
A. 5HJI0MJIa3MAaTUYECKOH CETH
b. MUTOXOHApPHAX
B. opranongax
9. O0s13aTeNbHbINA KOMIIOHEHT BCEX KIIETOK:
A. XJI0pOIIacThI
b. sopo
B. Bakyosn
10. laBienue, ¢ KOTOPBIM PacTBOPUTENH (BO/Ia) IPOHUKAET Yepe3 MeMOpaHy, Ha3bIBAETCS:
A. U30TOHHUYECKUM
b. runepronnyeckum
B. ocMoTHyeckum

(%)

BAPUAHT Ne 2
1. Ha k1eTOYHOM ypOBHE M3y4aroT:
A. mpoliecchl, MPOTEKAIOIIME B KUBBIX CHCTEMAX
b. xpaneHue reneTuyeckoit HHpOpMALIHU
B. cTpoenue u )kH3HENEATEILHOCTD KIIETOK
. Cy6cTpaToM XU3HU SBIISETCS:
A. KOMILJIEKC CJIOKHBIX OHOMOTHMEPOB
b. mpencrasnenune o Guonornueckoit popme ABHUKEHHS MATEPUH
B. rennr
Hayka, u3ydaromas cTpoeH’e, XUMHYECKHH COCTaB U (yHKIMH KIETOK, MX pa3sMHOMKEHHE, pa3BUTHE U
B3aMMOJICHCTBHE B MHOTOKJIETOYHOM OpPIraHHU3ME, Ha3bIBAETCH:
A. nuronorus
b. 6uonorus
B. 30010rus
. S1.ITypxune 06paTHil BHUMaHHE Ha MOJIYKHIKOE CTYJIEHUCTOE BEIIECTBO U HA3BaJI €Tr0:
A. sapo
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b. kietky
B. nporomnaszmy
5. KHCI0poIHbIH Tall SHEPreTHYECKOro 0OMeHa U OMOCHHTE3 CrelU(PUIECKHX OEIKOB IIPOTEKAET B!
A. opraHoujax
b. MutoxoHapHUIX
B. ruanonnasme
6. KnneTku TkaHel pacTeHHH U KHUBOTHBIX UMEIOT:
A. xpyriyio GpopMy U MesKue pa3mMephbl
b. paznuunyro GpopMy U KpymHBIE pa3Mepsl
B. paznuynyio popmy u pazmepsl
7. Y1pata 6eK0oBOM MOJIEKYJION CBOEH CTPYKTYpHOH OpraHU3allvy, Ha3bIBAeTCH:
A. neHarypauuei
b. rnobynsipHO# CTpyKTYpOK
B. BTOpUUYHOM CTPYKTYpOi
8. YrineBop! BBITOIHSIOT TPH OCHOBHBIE (DYHKIIHUHU:
1.

S I )
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9. CnoxHble BbICOKOMOJIEKYJSIpDHbIE OHUONOJMMEpPBI, MOHOMEpPaMH KOTOPBIX SBIIAIOTCA HYKJICOTHIBI,
[IPECTaBISAIOT COOOM:
A. TUNU]IbI
b. Genku
B. HyK/IEHHOBBIE KUCIIOTHI
10. JlpeBHHe, Hauboee MPUMUTUBHO YCTPOCHHEIE KJIETKH, HA3bIBAIOTCS:
A. IpoKapuOTHYECKUMHU
b. sykapuoTuyeckumu
B. HeknerouHble HopMBI
BAPUAHT Ne 3
1. Ha oprann3aMeHHOM ypOBHE H3Y4alOT:
A. mpouecchl, IPOTEKAIOIINE B )KUBBIX CHCTEMaxX
b. ocobGenHoCTH CTpOEHUS U PYHKIIMH OTIEIBHBIX 0COOEH
B. reneruueckue npoueccel, IPOTEKaIONIHe B JKUBBIX CHCTEMaX
2. CamM006HOB/IEHHE, CAMOBOCIIPOU3BEICHUE, CAMOPETYJISIIUS — 3TO:
A. byHIaMeHTaIbHBIE CBOMCTBA JKUBOTO
b. cyberpar xu3uu
B. noTok BeliecTs u HEPrHU
PeanpHoe u3ydyeHHe cTpoeHHs M (QYHKIHMHA KIETOK, HX KOMIIOHEHTOB, XHMHUYECKOTO COCTaBa,
B3aMMOOTHOLIEHHH MEXY KJIETKaMH MHOTOKJIETOYHOTO OpraHu3Ma, SBISIOTCS 3a/1auyaMu:
A. Guonoruu
b. nuronoruu
B. 30010rUHM
4. Bnepsble KJIETKH 0OHAPYKHIT:
A. A. Ban JleBenryk
b. A.Ilypxune
B. P.I'yk
. PenenTopsl, BocnpHHAMAIONIUE OMpe/Ie/IeHHbIE XHMHUYECKHME BELIECTBA, HA3bIBAOT:
A. TIMKOKaJIUKC
b. riukonuc
B. depmenTs
. Cnoco6 nornaimenus TBEP/bIX YaCTHII, HA3bIBAETCH:
A. ntupdy3us
b. rmukokanukc
B. ¢aronuros
7. CucTeMOH KaHAJIOB M TOJIOCTEH MPeACTaBIICHbI:
A. MUTOXOHAPHUH
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b. sHpomnnazMaruyeckas ceTb
B. opranousl
8. B cOopke OeIKOBBIX MOJIEKYJ HENOCPEACTBEHHO YYaCTBYIOT:
A. puboCOMBI
b. MUTOXOHAPHUH
B. sHponnazmaruyeckas CeTbh
9. Konmenrparms, 00€3BOKMBaHHE M YIUIOTHEHHE CHHTE3HPOBAHHBIX B KJETKe OEIKOB, JKHPOB,
TOJIACAXAPHUJIOB M MOJATOTOBKA UX K BHIBEJIECHHIO U3 KJIETKH, SBJISETCS OCHOBHOW (yHKLHMEH:
A. pubocom
b. MuTOXOHApUIA
B. xomnekca I'onpmku
10. Opranoubl, coaepxaliuecs ToJIbKO B PACTHTEIbHBIX KJIETKaX:
A. miacTu bl
b. pubocomsl
B. muToxoH1pHH
.Peiimunz-konmpons Ne 2
BAPUAHT Ne 1
1. COBOKYITHOCTB MPOLIECCOB, MPOTEKAMOIIUE B KIETKE OT MOMEHTA €€ MOSBIEHHUS 10 TMOEIH WM JEIEHUs
Ha JIB€ JOYEpHUE, BKIIOYAIOIIEE U CaMO JI€JICHUE, Ha3bIBAETCH:
A. nenenue
b. >XKuM3HEHHBI! LUK KIETKH
B. unrepdasa
2. CopepxxaHue reHeTudeckod HHGQOpPMAMM B KIETKE B IMOCTCHHTETUYECKUHW MEPUOJ BBIIVIAIUT
CIIEYIOLIUM 00pa3oM:
A. 2n2xp
b. 2nlxp
B. 2n3xp
3. CuoxHoe neneHHe KJIETKH, OOYCIOBICHHBIH BaXKHEHUIIHMH SIBICHHAMH >KH3HEIEATEILHOCTH: POCT,
pa3BUTHE U T.J:
A. meio3
b. anajdaza
B. muT03
4. Ilpu oceMEeHEHHH TPOUCXOIUT:
A. pa3MHOXEHHE
b. Muros
B. omnonorBopenue
5. Pa3sMHOXEHHE, KOTOPOE OCYIIECTBIISETCS BEr€TATUBHBIMHK YacTsMH TeJla OpraHu3Ma:
A. BeretaTMBHOE pa3MHOXKEHHE
b. nmonoBoe pazMHOXeHHE
B. cnopooGpa3oBanue
6.  COBOKYIHOCTb MpOLECCOB pa3BUTHs OpraHM3Ma C MOMEHTa OOpa3OBaHMs 3HMIOTHI 10 CMEPTH,
Ha3bIBaeTCs:
A. )KW3HEHHBIN ITUKII
b. onTOrenes
B. rametorenes

7. Pazauyaror ABa OCHOBHBIX THIIA Pa3MHOXXCHHUSA .
1.
)

8. Ilepron B KU3HEAEATETLHOCTH KIETKU OT €€ 00pa3oBaHus 0 HaJala CIedyIOIEro JeIeHUs:
A. untepdasa
b. JKU3HEHHBIN UK
B. MHTOTHYECKHIT LUK
9. CoBOKYyMHOCTB IIPOLIECCOB, NPOTEKAOIINX B KJIETKE OT OJHOTO JEJIEHHUS 0 APYroro, BKIKOYAIOLIEE CaMo
JIeJICHHE:
A. unTepgaza



b. XHU3HEHHBIN ITUKJI

B. MUTOTHYECKHH TUKIT
10.  OpraHuszMbl, He CIOCOOHBIE CHHTE3MPOBAThL OPraHHYECKUE BEIIECTBA M3 HEOPraHUYECKUX H

HUCIIOJIB3YIOIIHUE B KAaYECTBE MMUIIH I'OTOBBIE OPraHUYECKHUE COEAUHCHU S, HA3bIBAKOTCA:

A. retepoTpodHbIe
b. aBTOTpOQHEIE

B. xeMOCHHTE3UPYIOIIUMH
BAPUAHT Ne 2

1. CoBOKYNHOCTB IIPOLIECCOB, MPOTEKAIOIUX B KJIETKE OT OJHOTO AEJIEHHS 0 APYIrOoro, BKIKYAOIIee CaMo
JieJIeHUe, Ha3bIBAETCA:
A. MUTOTHYECKUM LUKIOM
b. JKU3HEHHBIM LIUKJIOM
B. nenenuem
.. Kaxoit ocHOBHO# mporiecc UIET B KJIETKE B CHHTETUYECKUH TEPUOLL:
A. pennukanus monekyn JIHK
b. poct
B. cunre3 PHK
3. CnocoOHOCTh JXUBBIX OPraHW3MOB BOCIIPOM3BOJHMTH ceOe MOA0OHBIX, oOecnevnBas HENpepbIBHOCTh U
IIPEEMCTBEHHOCTD KU3HU B PSIy TOKOJICHUH!
A. poct
b. pazmHOXeHHE
B. pa3Butue
4. B pa3sMHOXEHHH y4acTBYeT TOJbKO OJIHA POAUTENBCKAs 0COOb, U3 YaCTH Tejla KOTOPOM pa3BHBACTCS
JNOYEPHUH opraHusM. Takoe pa3sMHOKEHHE HA3bIBAETCS:
A. TI0JIOBOE pa3MHOKEHHE
b. Gecnonoe pasmMHoxeHHE
B. cnopoo6pazoBanue
5. Ilpouecc, obecrieunBarOUIMi BCTPEeUy CIIEPMATO30M1a M SHIIEKIETKH, Ha3bIBAETCS:
A. BEreTaTMBHOE Pa3MHOXKEHHE
b. mosnoBoe pazmMHOXKEeHHE
B. ocemenenue
6. Ilpu monHoM apoGneHMH (y JNAHLIETHHKA) Ha CTaiud 32 GJacTOMEpPOB 3apOJbIIl HMEET BH STOJbI
MaJIMHbI U HA3bIBAETCH:
A. 6nactomep
b. 6nactyna
B. mopyna
7. Obpa3oBaHue IBYXCIIOWHOIO 3apO/Ibllla, Ha3bIBAETCS
A. 6iactomep
b. racrpynsuus
B. mopyna
8. IlocTaMOpHOHANBHOE Pa3BUTHE MOKET OBITH:

1.
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9. Bux OGecmonoro pasMHOXKEHMs, IpH KOTOPOM Ha MATEPUHCKOM OpraHM3Me oOpa3yloTcs
CIICLHAJIN3UPOBAHHBIC KJIETKH, IIPOPACTAIOLIME B HOBBIM OpraHU3M, Ha3bIBACTCH:
A. BEreTaTHBHOE Pa3MHOKEHHUE
b. cnopoo6pazoBanue
B. ocemenenue
10. TIpu monoBOM pa3MHOKEHHH TPOUCXOTUT

BAPUAHT Ne 3
I. Ilepuox B *KM3HENEATENBHOCTH KJIETKM OT ee OOpa3oBaHHs 10 Hayana CHeAyIOLIero IeNeHHs.
Ha3bIBACTCS:



A. MUTOTHYECKHM IUKJIOM
b. unTepdazou
B. nenenuem
IlepeuynciuTh Kakde MpOLECChl MPOTEKAlOT B KIETKE B INPECHHTETHYCCKHA  TEPUOL:

[\

OO6MeH reHeTu4eckoi HHGOPMALUH MEKAY OCOOSIMHU OJHOTO BUJA:
A. KOHBIOTAlUs
b. cnopoo6pa3zoBanue
B. ramerorenes
4. CoOBOKYIHOCTb ITPOIIECCOB Pa3BUTHsI OPraHU3Ma C MOMEHTA 00pa30BaHus 3UTOTHI JI0 CMEPTH:
A. )KU3HEHHBIN LUK
b. onrtorenes
B. ramerorenes
5. OObeUHEHHE TEHETHYECKON HHPOPMAIIMU JBYX POIUTENILCKUX OPraHU3MOB B OJTHOM OCOOH:
A. 10J0BOE pa3sMHOXKECHHE
b. 6ecnosioe pazMHOXKEHHE
B. cnopooOpazoBanue

(OS]

6. Kakoit 0CHOBHOI ITpoliecc UAET B KIETKE B CHHTETUYECKUH IIEPUOIL:

A. permunkanus mosexkys JIHK

b. poct

B. cunre3 PHK

7. Knetku, oOpasyroliuecs B pe3ysbTare ApoOiIeHUs, Ha3bIBAIOTC:

A. Mopyna

b. 6nacryna

B. 6iiacromepsr
8. Y OOJbIIMHCTBA MEPBUYHO BOJHBIX JKHBOTHBIX (PHIO U 3€MHOBOJHBIX) CIIEPMATO30MABI U SHIIEKIETKH
BbIOpachlBalOTCS B BOJY, TJ€ M IPOUCXOJUT MX BeTpeya. Takoe OCEMEHEHHME Ha3bIBaeTCs

9. CoBOKYIHOCTh IPOLIECCOB, IPOTEKAIONINE B KJIETKE OT OAHOIO JENEHHs A0 APYroro, BKJIIOYAIOIIEE
CaMo JICJIEHHE, Ha3bIBACTC:

A. nenenue

b. JXKU3HEHHBIH LUK KJIETKU

B. unrepdasa
10. Ilocne oceMeHEHHS] TPOMCXOIUT OILUIOJOTBOPEHHE C OOpa30BaHUEM JMILJIOWTHON 3UIOTHI, B KOTOPOH
Kakas Iapa TOMOJIOIHMYHBIX XPOMOCOM IIpEACTaBlI€HAa OJHOW MAaTEPUHCKOH W OJHOHM OTIIOBCKOM,
COCTOSALUUMU U3 OJHOM XpoMmaTuasl, uid Inlxp+Inlxp— ... n....xp

3agaua 1B mpouecce IUCCUMHISLIUU IPOM3OLLUIO paclieiuieHde 17 MOJIb TUIFOKO3bI, W3 KOTOPBIX
KHCJIOPOJHOMY pacIlEeIJICHUIO MoABepriiuch 3 Mois. Onpenenure: 1) CKOJIBKO MOJIb MOJIOYHOW KUCIOTHI U
YIJIEKUCIIOTO ra3a Impu 3ToM 00pa3oBaHO; 2) CKOJIbKO MOIb AT® mpH 3TOM CHHTE3UPOBAHO; 3) CKOJIBKO
SHEPIUU U B Kakod (opMe akKyMyJaupoBaHO B 3THX MoJjekynax AT®; 4) ckolbko MOJb KHCIOpOJa
M3pPacXo/0BaHO Ha OKHCJIEHHE 00pa3oBaBIIEHCs MIPU 3TOM MOJIOYHOHM KUCIOTHI?(OTBeT: 28 1 18 Mob, 142
MoJIb, 5680 xJTxk, 18)

3anava 2B pesynpraTe AMCCHMUISALMH B KIETKax 00pa30BaioCh 5 MOJIb MOJOYHOM KHCJIOTHI H 27 MOIb
yriexkuciioro rasza. Onpenenure: 1) CKOJIBKO BCEro MOJIb TJIFOKO3bI H3PacX0A0BaHO; 2) CKOJIbKO M3 HHUX IMOJ-
BEPIJIOCh TOJbKO HEMOJIHOMY M CKOJBKO IOJHOMY pacIIeIUICHHUIO; 3) CKOJbKO MoJjiekyn AT® npu sToM
CHHTE3MPOBAaHO M CKOJIBKO PHEPrHHM aKKyMYJIMPOBAHO; 4) CKOJIbKO MOJIb O2M3pacxo0BaHO Ha OKHCICHUE
obpa3zoBasLIeicst MOIOYHOM KuCIOThI?(OTBET: 7; 4.5 + 2.5 Mojb; 176 Mojb, 7949 kJIx:; 27).

3anaya 3B pe3synpTare NMCCHUMMIISIIIMM B KJIETKax 00pa3oBalioCh S5 MOJIb MOJIOYHOM KHMCJIOTHI M 27 MOJIb
yriiekuceoro rasa. Onpenenute: 1) CKOJIBKO BCETO MOJIb TTIFOKO3bI H3PacX0I0BaHO; 2) CKOIBKO U3 HHX HOJ-
BEPIJIOCh TOJBKO HEMOJIHOMY M CKOJIBKO IIOJHOMY paclieluieHuto; 3) ckoibko AT® mnpu 31OM
CHHTE3UPOBAHO U CKOJIBKO YHEPIMM aKKyMYJIMpPOBaHO; 4) cKoJbKO MOJb O2u3pacxo-J0BaHO Ha OKUCIICHUE
obpasoBaBuieiics MoaouHOU KUcIOThI?(OTBeT: 1) 7 MOIb; 2) 4.5 MOJIb —HEMOJIHOMY, 2.5 —monHOMY; 3) 176
Mosib AT®, 7040 xJx; 27 O2)



Peiamunz-konmposp Ne 3
Pewenue cenemuueckux 3aoau:
1.V yenoBeka kapuil LBET IJa3 JOMHHUPYET Haa TONyObIM, a CIHOCOOHOCTH JIyd4lI€ BJIaAeTh MPaBOH
pPYKO#M —Haja JIEeBOPYKOCTBIO, TPUYEM TeHbl OOOMX MPU3HAKOB HAXOMIATCS B Pa3HbIX XPOMOCOMaX.
OnpeeuTe TeHOTHITBI B (DEHOTHIIBI IETEH, €CIIM UX POAUTENH —Kaperyasble MpaBIlid, [€TePO3UTOTHBIE 110
0o6ouMm npusHakam. KakoBa BEpOSTHOCTb POXKAEHHS roxy0boria3oro pebeHka —IeBIu?
2.V 4ejoBeKa CyNIECTBYET JBaA THIA CJIENOTHI, KaXAas U3 KOTOPBIX HMEET ayTOCOMHO —PEUECCUBHBIA THII
HacneoBanus. [ eHbl, 00yCIOBIMBABIIKE YTH PU3HAKH, HAXOIITCS B pa3HbIX Mapax ayrocoM. Ompezenute
BEPOSTHOCTH POYXKJIEHHs CJIENOro pebGeHKa, eCid W3BECTHO, YTO POJIUTENH 3psyue, 00e OabylIKH HMEIT
OJMHAKOBbIM BHJI HACJIEJCTBEHHOM CJIEIIOTHI; B POJOCIOBHOMN AEYyIIEK CIy4yacB HACIEACTBEHHOM CIIETIOTHI
HE BCTPEYaJIoCh.
3.Y apo3oduiibl reH cepoi OKpacKd Tejla JOMUHUPYET HaJ F€HOM YEPHOIO LBETa, I'€H JJIMHHBIX KPbLIbEB -
HaJl FTEHOM YKOPOYEHHBIX KpbUIbEB. JIUre€TepO3UrOTHRIX CaMOK CKPECTHJIM C CamMIlaMH, HMEBIIMMH Y€pPHOE
TENO U YKOPOYEHHBIE KpPbUIbA. B IIOTOMCTBE OKa3aloCh CepbIX C [UIMHHBIMHM KpbUIbIMH ocober 1419,
YepHBIX C YKOPOYEHHBIMH KPBLUIbAMH - 1398, 4epHBIX ¢ JUIMHHBIMH KPbUIbSIMH -286, CEPBIX ¢ YKOPOYEHHBIMH
KpbUIbsMH -289. CocTaBbTe cxemMy ckpelBaHusl. COOTBETCTBEHHO IIPUBEACHHBIM pe3ysibTaTaM CKpeIlnBa-
HHS YK@XHUTE, KaKOe M3 MPHBEICHHBIX HH)KE YTBEPXKICHHH IPaBUIIbHO:a) F€HbI CLEIUIEHBI: aJUIETIH CEPOr
OKpacKH Tella U YKOPOYEHHBIX KPbUIbEB HAXOASTCS B OJIHOM XpOMOCOME, a alJIeJId YEPHOU OKPACKH Tejia
JUIMHHBIX KPBUILEB —B €€ roMosiore. Bo Bpemsi Meiio3a mpou3o1esn KpOCCUHIOBep; 6) FeHbl HE CLEIUIEHB] U
HaXOJATCs B pa3HBIX MapaX TOMOJIOTUYHBIX XPOMOCOM; B) TE€HBI CLEIUICHBI: ajlIeJId YEPHOH OKpacKH
Tela U YKOPOUYEHHBIX KPbUIHEB HAXOASATCS B OJHOM XPOMOCOME, a ajUIelId CEpOM OKpACKH Tejla U JUIMHHBIX
KPBLIBEB -B €€ ToMosiore. Bo Bpemst Melio3a mpou3o1ien KpoOCCUHIOBEP.
4. YV apo3o¢puibl reH KpacHbBIX IJ1a3 JOMHHHPYET HaJ reHoM OelbIX Ijia3, a IeH UIMHHBIX KPbUIbEB -Hall
I€HOM YKOPOYEHHBIX KpbUIbEB. JIUreTepo3UroTHhIX CaMOK CKPECTHUJIM C caMllaMHM, UMEBUIMMHU Oeiibie
rjiaza U KOpOoTKHE KpbuUlbsi. B moTomMcTBe 0Kazamoch 511 MyX ¢ KpaCHBIMH I'Jla3aMH U ITHHHBIMH KPbUIbSIMH,
499 -c KpacHBIMH IJ1a3aMH U YKOPOYEHHBI-28
MU KpbLIbAMH, 504 -c 6enbIMU I1a3aMH U JUIMHHBIMHU KpPbUTbMHU, 509 -¢ GeJIbIMH I1a3aMUi U YKOPOYEHHBIMH
kpbuibsiMH. CocTaBbTe cxeMmy ckpemuBaHus. OmnpefenauTe THI HaclAeAOBAaHHA H (€CIH BO3MOIXKHO)
pacCTOsIHUE MEX1Yy TeHaMHU.
5.V npo3oduiisl ajieslb HOPMaIbHBIX KPBUILEB V ZIOMHUHUPYET HAJ ajlI€]IEM 3a4aTOYHBIX KPbUILEB Vg, a
ajyielb  HOpPMallbHOM  KpacHOM okpacku 1ya3 P -Ham anneneM mypmypHOM OKpacKd rIJias p.
['oMO3HroTHYI0 MyXy AMKOrO THNA CKPECTHIIH C OGECKPBUIOW MyXOM C IypIypHBIMH TJIa3aMH, a 3aTeM
MOJTyYEHHBIX IIOTOMKOB CKPECTHIIA MEXay co00i. Bo BToOpoM mokoneHun noxy4dmim 157 MyX AMKOro THIIA,
161 mypmypHoria3syio 6eckpblIyio, 29 KpacHOIIa3biX OECKPhUIBIX H 33 KPbUIATHIX ¢ MyPIyPHBIMHU Ia3aMH.
OO6bscHUTE IONTy4YeHHbIE pe3yabTaThl. Pernenue. [Ipu ckpelmMBanuu AByX TUTreTEPO3UIOT COTJIACHO 3aKOHAM
Mennaens cnemoBajio 0XHAATh CIEAYIOIIEro paciiervieHus: 9 MyX [IHKOrO THIA : 3 KpacHOrja3sble
Oeckppulble : 3 KpbUIaThle ¢ IypHOypHBIMH IJla3aMd : | myphypHoryiasas Oeckpbiias. Habmomaemoe
pacIIeIUICHHE PE3KO OTJIMYAETCS OT OXKUAAEMOI0. JTO yKa3bIBaeT Ha TO, YTO HE BBHINOJIHAETCSA TpeOOBaHHE
HE3aBUCHMOTO HACJI€OBAaHHMs HEAJUIEJbHBIX I'€HOB, T. €. I'€Hbl VZH P HAXOAATCS B OJHOH XpOMOCOME.
['ereposurorer VgP/vgps ocHoBHOM 06pa3ytot rametsl VgPu vgp. [1pi NOIHOM CLEMICHHH PaCIleIIEHHE B
F2nomxno 6bite 3 Vg-P-: 1 vgvgpp. T'amersr Vgpu vgPoGpaszoBanuch B pe3yibTaTe KpOCCHMHIOBEpa —
IEePeKpecTa XpoMocoM. MOKHO ONpeAeTuTh paccTOsHHE MeXIy reHamu vgd p. OHO Oyaer paBHO IIpo-
LIEHTY KPOCCOBEPHBIX 0cobei: (29 + 33) : 380 « 100% =16,3%.0tBet. ['eHbl, Onpenensiomne npu3HaKK
«IypHypHBbIC IJ1a3a» M «3a4aTOYHBIE KpBI-JIbS», HAXOIATCS B OJHOH XpOMOCOME Ha pacCTOsSHHH 16,3
CaHTUMOpPraHUbI.
6.M3BecTHa HacneaCcTBEHHAs (opMa paXHTa, TPYAHO [IOIAIOIIAACS JIEYEHHIO. B Gpakax My»K4YHH, KOTOPhIE
B JICTCTBE CTpaJalid 3TUM 3a00JI€BAHHEM, C HOPMAJIbHBIMH JKEHIIIMHAMHE JT0YEPH BCEra OOJILHBL, @ CHIHOBBS
Bceria 310poBbl. Kak Hacnenyetcs 3aboneBanue?
7.Y 4enoBeka TeH reMO(UIMM CLEIIEH ¢ X-XpoMOcoMOM. JleByIKa, oTel] KOTOpOH HMeN IeMO(UIIHIO,
BBIXOJIHUT 3aMY3K 3a 3I0pPOBOro MyxuuHy. OrnpejenuTe BEpPOSTHOCTh POXKACHHS B 3TOM CEMbE 3I0POBBIX
JeTei



Bonpocsl k dk3ameny
1 .Ilpeamer u 3a1auu OHOJIOTHH.
2.Metonpl OMOIOrHYECKUX UCCIIEI0BAaHUM.
3.Kpatkas uctopusi CTaHOBIE€HUs OMOJIOTUU KAaK HAYKH.
4.YpoBHH OHMOJIOTMYECKOH OpraHU3alliy.
5.YpoBHHU CTPYKTYypHO# nuddepeHIrany OpraHu3MoB.
6.ITpokapuoThl. DyKapUOTBHI.
7.Bupycsl —HeksieTouHas popMa KU3HH.
8.OCOOEHHOCTH CTPOEHUS PACTUTENILHOM, IUBOTHON M IPUOHOM KIIETKH.
9.IlonsiTe 06 aHab0IMYECKOMHU KaTabOIM4YEeCKOM annapare KIETKH
10.0pranemnisl  KIETKH (AP0, MHTOXOHIAPUM, IUIACTHUABL, JHM30COMBI, anmapar [ oybmKH,
SHJIOIJIA3MATHYECKUH PETUKYIIYM, pUOOCOMEI, IMTOCKETIET): CTPYKTYpa U (QYHKIIHH.
11.Posib BOZIBI B )KU3HEIEATEHHOCTH KJIETKH.
12.0Oprannyeckue coeauneHus kineTku. benku, yrneBoasl, tunuapl. CtpoeHue, GpyHKIUH
13.HykneunnoBele kucioTel. Mogens Yorcona-Kpuka. CpoiictBa mosekynasl JJHK. OOmeit
IPEJICTaBJICHUSI O TIOTOKE SHEPTUU U HH(POPMAIIUHU B IIPUPO/IE.
14.®otocunTe3, CBETOBBIE U TEMHOBBIE pEaKIIUU (POTOCHHTE3A.
15.XemocuHnTe3. 3HaueHHE XEMOCHHTE3A.
16.buonornueckoe oKUCIEHUE. DTAIbl OKKCIICHUS [IIOKO3bI IIPH KJIETOYHOM JIbIXaHHH.
17.Paznoobpasue GpopM pa3MHOKEHHS B IPUPOJIE
18.becnionoe pasmMHoxkeHue. CrocoObI OECTIONOro pa3MHOKEHHUS
19.ITonoBoe pazmuoxkenue. CriocoObI MOJIOBOTO Pa3sMHOKEHHS.
20.KneTouyHbId UK.
21.Murto3, da3sl MuTO3a. Brosornyeckoe 3HaueHHE MUTO3a. AMHUTO3
22 Meiio3. ®a3bl Meiio3a. 3HaueHue Meitosa. OTiaMyme Meio3a OT MUTO3a.
23.. buocuHTe3 Genka Kak B3aMMOJEHCTBHE MOTOKOB BEINECTBA, MH(GOPMALMM M SHEPIHH.
Dranbl cuHTe3a OeJiKa.
24.PoJib HYKJIEHHOBBIX KHCIIOT B OHOCHHTE3€E Oelika.
25.Perynsauus cuHTe3a Gellka METOI0M HHIYKIMHK M penpeccuH (cxema JKakob6a 1 Mo-Ho).
26.MInnuBuayansHOE pa3BUTHE OpraHu3MoB. [lepuou3anus OHTOreHesa.
27.Teopust KpUTHYECKHUX EPHOIOB.
28.I'enetnueckuii kon. OCHOBHBIE CBOMCTBA N'€HETHUECKOIO KOJIA.
29.Bo3BpaTHoOe. aHAIU3UPYIOLIEE CKPELIMBAHHUE.
30.I'enetuka nomna. CuerieHHOE ¢ I0JI0M HacJleI0BaHUE
31. I3MeHYUBOCTD: € BH/bI H 3HAYECHHE
32. Teopun BO3HMKHOBEHHMsS JKH3HH: KDEALMOHH3M; CAMOINPOU3BOIBLHOE 3apOKIECHHUE;
NIaHCTIEPMHUSL; TEOPHUs CTALIMOHAPHOI'O COCTOSIHUS; OMOXUMHUYECKAsS DBOJIIOLIHS.
33.DBOJIIOLIMOHHBIH OIXO/I, €0 UCTOKH, CYIIIHOCTh U 3HAUYEHHUE
34. I3MEHYMBOCTb, €€ BH/bI U 3HAYECHHE.
35.IlousTHe 0 BuAe W momyusnuH. [lomynsmus —>1eMeHTapHas S3BOMIOLHOHHAS €IHHHULA.
36.Ananrtaium.
37.I1ytu nocTHxkeHUs GHOIOTHYECKOrO IIPOrpecca.
38.Jloka3aTenbCTBA YBOIIOLUH OPraHUYECKOTO MUPA.
39.JIBriKy1Iue CHIIBI SBONIIOLMH: HACIEICTBEHHOCTh, 60ph6a 3a CyIIeCTBOBAaHHE, H3MEHYUBOCTD,
€CTECTBEHHBIH 0TOOP.
40.®DopMBI €CTECTBEHHOIO OTOOPA.
41.Kpurepuu Buja.

42 BupnooGpa3zoBanue. Ilyru BumoobGpasoBanus (dunernyeckoe, TruOPHIOreHHOE, IH-
BEPreHLNs ).
43.0CHOBHBIE HAINpPaBICHHS 9JBOJIOMMOHHOIO IIpoliecca (buonoruyeckui nporpecc,

OMoJIOrHYecKHii perpecc).



44 MHorooOpazue BHAOB KaK pe3ylbrar 3BOJIIOLUH.

45 IlpuHuunsl K1accu(pHUKaLKUU )KUBBIX OpIaHU3MOB.
46.KpaTkast xapakTepuCTHKa OCHOBHBIX 1IapCTB, TUIIOB U KJIACCOB XMBBIX OPraHH3MOB.

47 Ilonynsinusi ¥ €€ OCHOBHBIE XapaKTEPUCTUKU (POXKAAEMOCTb, CMEPTHOCThb, BO3pacTHas U
II0JI0Basi CTPYKTYpa, IMHAMUKA [OMYJISALUH).

48.ITonsatue o 6uonenose. CTpykrypa

OHolLEeHO3A.

CucreMa OpraHMYECKOro MHpa.

49 . Tunbl B3aMMOOTHOIIICHUW OpraHU3MOB B OnolieHo03ax. [InineBble LEenu U CETH.
50.ITonsTre 06 3KocucTeMe U 6uoreoneHose. CTpykrypa 6MOreoneHosa.
51.2rans! 3Bosrou O6uocdepsl. [TonsTre o Hoochepe.

52.0cHoBHbI€ 17100abHBIE IKOJOTHYECKUE MPOOIEMBl COBDEMEHHOCTH
53. Jlemorpaduueckuii B3pbIB, €ro MIPHYMUHbI U I1OCIEICTBHS.
54.3arpsi3HeHHE OKPYIKAIOIIEH Cpe/ibl U IOPOXKAaEMbIE UM ITPOOIIEMBI
55. Ilpo6nema rnobaabHOro NOTENICHUS U «030HOBasH IMpobiiema.

56.YHUYTOXEHHE JIECOB, JIerpaialiisi IOYBEHHOIO IOKPOBA U OIyCTHIHUBAHHE.

57.Coxpanenue 6uopazHooOpa3zus.

58.0xpaHsieMble IPUPO/IHBIE TEPPUTOPHH.

59.IloHdaTHE O palMOHAIBHOM MPUPOJOINOIb30BAHHH.

MAOHAJIBHOT'O IIPUPOAOIIOJIE30BaHUA

DKOJOTrHYEeCKHE MPUHLHUIIBI

pa-

@oHJ OUEHOYHBIX CPEACTB Ui TPOBEACHHS AaTTECTalldd YPOBHS C(HOPMHPOBAHHOCTH
KOMITIETEHITH 00YJaIOIIMXCs 110 TUCHUILIHHE 0)OPMIIAETCS OTACIBHBIM JOKYMEHTOM.

7. YYEBHO-METOAUYECKOE U HH®POPMAIIMOHHOE OBECIIEYEHHUE

JAUCHHUIIVINHBI
7.1. Knuroobecne4eHHOCTh
HanmeHoBaHKe uTepatypbl: aBTOp, Ha3BaHKUE, BUL I'on KHUI'OOBECIIEYEHHOCTb
R SR S HE PR KonunyecTBo 3k3eMIispoB Hanuuue B 31€KTPOHHOM
u3aHuii B 6Mbnoreke 6ubnuoreke Bal'y
Bal'V B cooTBeTCTBUM C
OI'OC BO
1 2 3 4
OcHoBHas nuteparypa*
1JTaGopaTopHbIit MPaKTUKYM M0 AUCLUMILUIMHE 2015 71 http://e.lib.vlsu.ru/hand
«Obwas 6uonorus» 1e/123456789/4267
Ulenteposa E. M. Poxkosa A. H.; BraguM. roc. yH-
TuM. A. I'. u H. I". CroneroBbix. — Bnagumup : U3n-
Bo Bal'V, 2015. - 116 c.
2. Wymkesuy H.U. Buoxumus. Kypc nexuuii o 2011 26 http://e.lib.vlsu.ru/hand
6uoxumuu . U3n-Bo Bragumupckoro 1e/123456789/2951
rocynapcTBeHHoro ynusepcurera, 2011. 41c.
3. Brogu3MueCcKHe OCHOBbI XKUBBIX CHCTEM: Y4€0HOE 2015 31 http://e.lib.vlsu.ru/hand
nocoGue le/123456789/4505
Kysnenos A. A. ; Banagum. roc. yu-T um. A. I'. u H.
I'. CronetoBbix. — Bnagumup : U3a-so Bal'V, 2015.
—128¢
4. BospacTHas aHaTOMus, GU3HOJIOTHS U FMIHEHA: 2014 26 http://e.lib.vlsu.ru/hand
npaktukyM, I'pauesa E. [1. Baxtanrosa I'. M. 3
Kana6un B. A. Ycoe B. M. Uyiikuna M. A. U3a-Bo b lozaniin Ho
BJiaiuMHUpCKOro rocy1apcTBEHHOTO YHUBEPCHUTETA,
2014. 36c.
JlononHurtenbHas auTepaTypa
EcTecTBeHHOHayuHasi KapTHHA MUpPa: yueOHOe 2016 61 http://e.lib.vIsu.ru/handle
nocobue, I'ybepHaTtopoBa JI. U..- Bragumup : /123456789/4905
BiiagumMupckuii rocy iapcTBeHHBIH YHHBEPCHTET




uMeHu Anekcanapa I'puropseBuya u Hukonas
I'puropseBuda CronetoBsix (Bal'Y), 2016 .- 70 c.

7.2. llepuoauyecKkne H3JaHUHA

1. xypHan [Touosenenue (http://sciencejournals.ru/journal/pochved/)
2. Kypnan Arpoxumus (http://sciencejournals.ru/journal/agro/)
3. xypHai 3emnenenue (http:/jurzemledelie.ru/)
7.3. UHTepHET-pecypcebl
. DnekTpoHHas Oubimmoreka (akymstera [louBoBenenus MI'Y um. M.B. JlomonocoBa
http://www.pochva.com/
. EMHBIN rocy1apcTBEHHBIN peecTp MOYBEHHBIX pecypcoB Poccuu http://egrpr.esoil.ru/
= http://egrpr.soil.msu.ru/

. http://ITouBoBen. pd

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJIMHbBI

Jlis  peanu3aldy JTAHHOM TUCLMILIMHBI MMEIOTCS CIEHUAIbHBIE ITOMEIIEHHS IS
NPOBEJCHUST 3aHATHN JIEKIMOHHOTO THIA, 3aHATUH 1ab0opaTOpPHOrO THUINA, TIPYNIOBHIX H
UHIUBUAYAIbHBIX KOHCYJbTAllMH, TEKYLIEro KOHTPOJS M IPOMEXYTOYHOH aTTECTAllHH.
JlaGopaTopHble, MpaKTHYECKHE U JIEKIIMOHHbBIE 3aHATUS MPoBOAATCS B «OO0Iield OHosoruu» ayn.
413 -1. INepeueHp UCIOJIB3YEMOIO JIMIIEH3HOHHOTO MporpaMMHoro obecnedenuss Windows 7,

Microsoft Office 2010.
Pabouyto nporpammy cocraBui ct.npenozanarensb kadenpot [TAJIJ] Poxkosa A.H. //W%
(®UO, noanucs)
Penenzent
(DIpeAcTaBUTENb paboronates)
,%/;// ,j/{/ S AP fpeze y/ f// o % /{’/r// {/‘74/// Z112 ARG fpces /L
(/’Z///Z"ZA?:/) &2 /%/ j—, (MecTo paboTsl, 0JKHOCTB, DHO, MOJMNMKCH)

[IporpamMma paccMoOTpeHa u 011 eHa ;a 3acelaHud Kadeapbl Fop 255
IIporoxon Ne 7 oT //; a
3aBemyromuit kapenpoit 4L f/z,?/’ t’/’u} 27 7 \//zz‘/;/ﬁ/«c .

(®HO, noanuce) :
Pabouas nporpamma paccMoTpeHa U 0J00peHa Ha 3aceJaHuH Y4eOHO-METOIUUYECKOH KOMUCCUU
HaINpaBJICHHs

9. 0303 ()/ / Dxot/ ALl l (ot //40///774{7[51 Ll LLE

Hpotokon Ne 7 _or 27227 Frona
[Ipencenarens koMuccHH A /ﬂ%/{/ﬁ% AL T e /%/(/
(®HO, noanuce) 77




JIMCT NEPEYTBEPXKJIEHHUA
PABOYEM ITPOI'PAMMBI JUCLUIIJINHBI

PaGouast mporpamma ogo6pena va 2019/2020 y4ebublii roa
[Tpotokon 3acenanus kapeapor No  / ' or L9LZ. /froaa
3aBenyromnuii kabeapoi x/ /{/V,%/q{

4
4

PaGouas mporpamma o100pena Ha Z/4e/Ze/%/ yueGublit ro
[TpoTokou 3aceqanus kadenpnl Ne AL o (AT A rona

3aBenyrouui kapeapoi </£ {f. G {-/‘

Pabouas nporpamma ogoopeHa Ha y4eOHBIN roj

[TpoTokou 3acenanus kadenpsr Ne oT roja

3aBemyroumii kadeapoi




JUCT PETUCTPALIMM UBSMEHEHUA
B pabouyto [1pOrpaMMy AUCLMIUIMHBI

Obwas buonozus

06pa3oBaTebHOM MPOrpaMMbl HarpaeieHUs NOATOTOBKH 35.03.03 Aepoxumus u azponousosedenue,
HAIpPABIEHHOCTb: Aepoxumus u azponousosedenue (bakanaep)

Homep
M3MEHEHHUS

BHeceHbl H3MEHEHHs B YacTH/pa3ielibl
paboueii mporpammbl

HUcnoanurensb
DdHUO

OcHoBaHHe
(HOMep W aTa NpOTOKOJIa
3acefaHus kadeapsl)

o

3aB. kadenpoit

/ Masupos M.A.

IToonucs DHO




