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1. HEJIM OCBOEHMS JUCHUIIVIMHBI

Heabio ocBOeHHS THCHMILIAHBI SBISETCS: (OPMUPOBAHUE IIETOCTHOTO BOCHIPHATUS (PEHOMEHA KU3HU H
OMOJIOTUH KaK U3yYarollei ero CHCTeMbl HayK.

3apaum: u3ydeHue oOOIIEH CUCTEMBI XXMBOH MPUPOABI U TEOPETUYECKUX IPUHLHUIIOB OHOJIIOTHYECKOH
cucreMaTuku. M3ydeHue ocoOeHHOCTEH JKHBBIX OOBEKTOB M HMX OTIMYMH OT HEXKHMBOH IPHUPOJBLI C TOYKH
3peHus] OHOJIOrMYECKOM M IKOJIOTHYECKOH HayK, KPHTEPUEB W TIpaHMIl BBIIEICHUS XHUBBIX OOBEKTOB.
CpaBHHTeNbHOE H3yuYeHHE (YHIAMEHTAIBHBIX CBOMCTB JKMBOI'O Ha pa3HBIX YPOBHSAX OpraHM3alliH
O6uonornyeckux oObeKkTOB. M3yueHwe OpraHu3MOB B OSKOJIOTHYECKMX CHCTEMax C akUEHTOM Ha
abuornyeckue (paxTopbl. 3aKOHOMEPHOCTH KPYroBOpPOTa BEIECTB U SHEPIUU B IKOJIOTMYECKHMX CHCTEMAX.

[Tpo6ieMbl BOBHUKHOBEHHS U 001X ITpobJieM GuIorenesa Ku3HH.
2, MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO
Jucruminza «O0mias 6HONIOTHs» BXOTUT B 0a30BYIO 4acTh, BKJIIOUEHHOH B Y4eOHBIH IJIaH MOArOTOBKH

6akanaBpoB corsiacHo @I'OC BO no nanpasnenuto 35.03.03 ArpoxuMus ¥ arporio4BOBEICHHE.
Heobxoguma 1nisi JaidpHEWINEro W3y4eHHMs] TaKMX AUCHUIUIMH kKak «®usmnonorus u OHOXHMHS
pacteHui», «buosnoruyeckas auUarHocTuka Mo4yB», «Bpenurenn u OO0JNE3HH CENBCKOXO3SMCTBEHHBIX
KYJBTYp».
3. IINIAHUPYEMBIE PE3YJIBTATHI OBYYEHMUS 110 AUCHUIIJIMHE
[Tnanupyemsblie pe3ynbTaThl OOyueHHS MO JUCHUIUIMHE, COOTHECEHHBIE C INIAHUPYEMBIMH pe3yJbTaTaMHu
ocoenust OI10I1

Kon VYposeHb [Tnanupyemsie pe3yJbTaTbl 00YYEHHSs M0 JUCUUIUIMHE XapaKTepU3yIOLLHe
thopMHpyeMbIX OCBOEHHS 3Tanbl GOPMUPOBAHUS KOMIETEHIIMH (IIOKa3aTeIH OCBOEHHS KOMIIETEHLIMH )
KOMHeTeHLlHﬁ KOMIIECTECHLIUH !
1 2 3
OIlIK- | Yacmuunoe | 3name: GpyHIaMeHTaIbHBIE pa3jeibl o0IIel GHOJIOTHH, HEOOXOJHUMEIE /IS OCBOCHHUS
/ o0u1enpoeCCHOHANBHBIX ~ JAUCHUIUIMH; OCHOBHBIE  KOHIIENIIIMM H  METOJBI
OMOJIOTHYECKHX HAyK; CTpaTerdio COXpaHeHHs OHOpa3sHOoOOpasus H OXpaHbI
HPUPOJIBL.

ymems: TIDUMEHSATH 3HaHUs B o0jacTH oOmed OHONOTrHU IS  OCBOCHHS
o6menpodeccuoHaNbHBIX AUCHHUIIIMH U PeLIeHUs MPodeCCHOHATBHBIX 3a/1ay.
61adems: 0a30BBIMU IIPEJCTABIECHUSIMHU Pa3HOOOpa3uu OHOIOrHYECKHX OOBEKTOB KaK
BeIyLIEro Gpakropa yCTOMYMBOCTH )KUBBIX CUCTEM OHOC(EPHI B IIEJIOM.

OIIK- | Yacmuunoe | 3nams: >KMBBIE CHCTEMBI: HX MOJIEKYJSIDHYIO OPraHU3alUIo, (H3HYECKHE,
3 XMMHYECKHE M OHOJIOTMYECKHE CBOMCTBA; METOIbI HAONIOJEHHS, OIMCAHMUS,

UICHTU(QUKAIUH, KIACCH(PHUKAIMU, KYJIbTHBHPOBAHHS OMOJOIMYECKHUX OOBEKTOB;

COBPEMEHHBIE IPEJICTABIICHUS TEHETUKE M CEJICKIINH;

Ymemo: XapaKTepru3oBaTb OCHOBHBIC OMOJIOrHYECKHE O6’beKTbl, BbIACJIAA UX CYLICCTBEHHBIE

MPH3HAKH 3aKOHOMEPHOCTH JKHU3HECACATECIbHOCTH, HUCIIOJIB30BATH 6330Bf>le

IPEJCTAaBICHUS] O 3aKOHOMEPHOCTSX WHAMBUIYAJIBHOTO Pa3BUTHS OHOJOTHYECKUX

00BEKTOB NPOGECCHOHATBHOM eATETBHOCTH; IIPHMEHSTH Ha IPOM3BOJACTBE Ha30BbIE

obuienpodeccuoOHaIbHbIE 3HAHUS TT0 OHOJIOTHH;

Bnaoems: MeTOJaMU COBPEMEHHOM OHOJIOTHH.
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[TonHOE WM YaCTHYHOE OCBOEHHE YKa3aHHOU KOMIIETCHLIUH




4. OBPBEM U CTPYKTYPA JUCIMIIJINHbI
TpymoeMKOCTh TUCHHUILTHHBI COCTaBIsIeT 3 _3aueTHble eAMHUIbL, 108 yacoB

Bunbl yue6Ho#
paboTsl, BKJIHOYas
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1 | O6mue cBOMCTBA H 5 12 ) ) 4
(YHKIIMOHUPOBAHHUE JKUBBIX CUCTEM.
2 | Kierka — ocHOBHas opma 2/50
OpraHM3alliy )KUBOK MaTepUH.
Metoapl H3y4eHHUs KIETOK.
CTpyKTypHO — (yHKIIHOHAJIbHAS 2 3-4 2 2 4
OpraHu3alus NPOKapUOTUUYECKUX H
IYKapPUOTUYECKHUX KIIETOK,
XUMUYECKUH COCTaB.
3 | OOMeH BeIIeCTB U YHEPTHH. 2/50 p/k 1
AHa00JIM3M U KaTaboJIM3M. 5 5.6 5 5 4
®otocuHTe3. XEMOCHHTES.
JlpIxanue.
4 | Muto3 u Meio03 2 7-8 2 2 4 2/50
5 | PasmuHoxeHnue, poct 1%} 2/50
WHIMBHIYaIIbHOE pasButHe | 2 | 9-10 | 4
OpraHU3MOB.
6 | 3aKOHOMEPHOCTH Nepeaadyn 2/50 p/x 2
TeHETHYECKOU HH(pOpMALIUH.
['eneTnueckas opraHu3aius 2| 11-12 | 2 2 4
xpomocoM. CrerieHse u
KPOCCHUHIOBEp.
7 | Teopuss »sBomrouuu. IIpomcxoxkneHue 2/50
P N p L 2 13-14 2 2 4
YyeJIoBeKa
8 | OcHOBbl  9KOJiorHH.  KOMIIOHEHTBI e e o N A 2/50
9KOCUCTEM. ATPOIKOCUCTEMBI. 3
9 | buocdepa u yenoBek. AHTPOIIOr€HHBIE 2/50 p/k 3
BO3JeHcTBHs. OXpaHa IpUPOIbI U 2 | 17-18 | 2 2 4
cpesibl OOMTaHUS.
Bcero 3a cemectp: 2 18 18 18 | 36 18/50 DK3aMeH
Hanuuue B nucuuriune KIT/KP
Htoro no aucumniaute 18 18 18 36 18/50 JK3aMeH

Yoenvrouu 6ec sanamui, npo60OUMbIX 8 UHMEPAKMUBHBIX hopMax 0ondceH cocmasnsimey He menee 20% ayoumopHblX 3aHamuti 01
baxkanaspos u okono 40% 0ns Mazucmpos u cheyuanucmos.
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“ PacnipesiesieHde 00LIEro YMCa 4acoB, YKa3aHHbIX Ha MpakTHueckue 3aHaThs B Y11, ¢ yuetoM yacos Ha KIT/KP




CopepixkaHue JIGKIIHOHHBIX 3aHATHH 10 JHCHHILIHHE
1. O0mue cBOHCTBA M (PYHKIIHOHHPOBAHHE *KUBBIX CHCTEM.
CymHocth ¥ cybcTpar wu3Hd. JKu3Hb Kak ocobast ¢opma cymecTBoBaHUs Marepuu. CyOcTpar KHU3HH:
HykiieuHoBble kuciioThl (JIHK u PHK) u 6enxu.
CroiictBa xuBoro. CneuupuyHocts opraHuzanud. OOMEH BELIECTB U SHEPrHU. YIOPAJAOYEHHOCTH
cTpykTyphl. llenoctHocTh W muckpetHocTh. CamoBocmpousBeleHHE M pocT. HaciaencTBeHHOCTh H
U3MEHUYMBOCTb. Pa3apaxxumocts U ABHxkeHue. Peryisiius u obpaTHas CBA3b.
YpOBHHU OpraHu3allii KUBOT'O: MOJIEKYJISIPHO-T€HETUYECKUH, KII€TOUYHbIM, OPraHU3MEHHBIN, ITOMYJIALHOHHO-
BUIOBOM, OMOT€0IIEHOTHYECKH I, OHOCEpHBIH.
2.Ksierka — ocHoBHasi popMa opraHu3anuu kuBoii MaTepuu. MeToabl H3y4yeHHs K1eTOK. CTPYKTYpHO
— (YyHKOHOHAJIbHAS OPraHU3aUUs MPOKAPHOTHYECKHX H JYKAPHOTHYECKHX KJIETOK, XHMHYECKHMM
COCTaB.
Merto1b1 H3ydeHus KiieToK. Mukpockonndeckas TexHuka. CBeToasi, (pa3oBo-KOHTpacTHasl,
yabTpaduoieToBast, TIOMHHECIICHTHAS U 3I€KTPOHHAasi MUKpocKomnus. [{[uToxuMuyeckue MeToabl.
JudpepernmanbHoe HEeHTpUPYTHpoBaHHe, XpoMaTorpadus u 1ekTpodopes. PEeHTreHOCTpYKTypHBIH
aHaM3. MeTon siiepHOro MarHuTHOTo pe3oHaHca. KynbTuBUpOBaHUE KIIETOK Ha UCKYCCTBEHHBIX
MUTATEIbHBIX Cpeliax.
CtpyKTypHO-GYHKIIHOHATIBHAS OpraHU3aIisl IPOKAPHOTHYECKUX KJIETOK. CTpOCHHE KIETOUHOH 000I0YKH.
OcobeHHOCTH reHeTnyeckoro Mateprasia. OpraHoubl U BKJIIOUEHUS.
CtpykTypHO-(DyHKIIMOHATIbHAS OpraHU3alysl SyKapHuOTHYECKUX KiieTok. Mopdonorudeckoe u
¢byHKIMOHAIBHOE pasHOoOOpa3ue KieTok. MeMOpaHHas cucteMa. L{uTomniasMaTiueckuii MaTpuKC.
Kierounsle opranennsl. [ eHeTnueckuii MaTepual.
PasmHOXeHHe KI1eToK. MuTOoTHYECKOE JlesIeHHe U ero Ouosiorudyeckuii cMpici. @a3el MHTO3a. MUTOTHYECKAS
aKTMBHOCTb Pa3/IMUHbIX TKaHel. [Ipsimoe nenenue (aMUTO3).
Txanu XMBOTHBIX M pacTEHUH. MexaHU3MBI HHTET DALY KJIETOK B TKaHsAX. HpOpMallHOHHbIE POLIECCHI B
TKaHsAX. OCHOBHBIE THIIbI TKAHEH U 0COOEHHOCTH IMCTOreHe3a.
DBOMIOLMS KJIETOK U TKaHeld. OCHOBHBIE 3BOJIIOLMOHHBIE TEHACHIUH. [ UITOTE3bI TPOMCXOKICHUS
3YKapHOTHYECKUX KIIETOK.
3. O6MeH BelecTB M YHeprun. AHa60M3M H KaTabou3m. @orocunres. XemocunTes. pIxanue.
Anabosu3m u katabonusM. Poiae AT® B sHepreTHyeckux mporeccax. ABTO- H reTepOTPO(HBIE OPraHU3MBI.
AspobHOe U aHa’poOHOe AbIXaHue. Perysius Metabou3ma.
[locTynenune BemecT B KieTKH. IlaccuBHBIN TpaHCHOpT BelecTB B KieTKy. Katanmusupyemas nudysus.
AKTHUBHBII IEPEHOC. DHIOLHUTO3.
®otocuntes. IlnanerapHas ponb porocuntesa. Itanbl porocuuresa. Ponrs AT® u HAJI®. XeMocHHTES.
OcHOBHBIE IPYIIBI XEMOCHHTE3HPYIOLIMX OaKTEPHH.
[loaroroBka SHEPruyM K HCIOIb30BAHUIO (AbIXaHHE). OCHOBHbIE CTAHMH JbIXaHHs. JHEPreTHYECKHH OanaHc
aHaspoOHOro u a3pobHoro apixanus. OkucauTensHOe hochopenuposanue. Posib MUTOXOHIPUIA.
Hcnonp3osanue sHepruy B kietkax. OCHOBHBIC BHIBI OGHOJOTHYECKON paboThl B KiIeTKax. MeTabonus3M Ha
ypPOBHE OopraHu3MoB. [IpoucxosxieHne THIIOB 0OMeHa.
4. MuTO03 H Meiio3
S. PasmMHo:xeHHe, DOCT H HHIMBHAYAJIbHOE PA3BUTHE OPraHHU3MOB.
becnonoe pasmuosxenue. PenponykTuBHBIA mpoliecc y BUPYCOB. BereratmBHOe pasMHoxeHue. JlesleHHE.
Muoxectsennoe nenenue. @parmentanus. [Toukosarne. CriopooGpasoBanue. BereTaTupHOE pasMHOKEHHE
KYyJIbTYpHBIX PACTeHHH.
[lonoBoe pasmuoxenne. Komblorauus M TpaHCOyKIWs Kak (OpMBI I0J0OBOro mpomecca. Komymsius y
OJJHOKJIETOYHBIX OpraHu3MoB. ['ameroreHe3. OCHOBHBIE J3Tanmbl M OHOJIOTHYECKHH CMBICI MeHo3a.
Cnepmaroreses U OBOreHes.
Ocemenenne u omtogotBopenne. HapyxHoe u BHyTpeHHee oceMeHeHue. 3uroreHes. IlapreHorenes
(€CTECTBEHHbBIH M HMCKYCCTBEHHBIH). AHAporeHe3. I'mHoreHes. J[BOMHOE OILUIOMOTBOPEHHE Y LBETKOBBIX
pacTeHHH.
Yepenosanue moxonenui. I'amnmomianble W aumionzaHsle (asel pasBuTHs. [lepBHYHOE uepelOBaHHE
nokosienud. IlomoBoe m Gecmonoe mnokoieHue. ['amerobuT U CHOpodHT y pacTeHHH. BTOpuuHOE
4yepeoBaHue 1oKoyieHuH. ['eTeporonusi. Merarenes.



[Tonosoit mpuMopdusm. buosormyeckuii cMpici nonooro aumopdusMa. I'epmappoautusM. MCTHHHBIA H
JIOKHBIA TepMadpoJUTH3M Y JKHBOTHBIX. [epMadpoauTusM y pacteHud. OIHOJOMHBIE W JIBYJIOMHBIE
pacTeHusl.

OuTorenes, ero Tumbl M nepuoausanus. [lorstue 06 oHrtorenese. IIposMOpHOHANBHBIA STal pa3BHTHS.
OMOpuoHaIbHBIM mnepuon. JlpoGnenue. O6GpasoBanue Mopynsl. bnacryna. Dactpynsaumus. Passurtue
3apOJBIIIEBBIX JIMCTKOB. lHcTOoreHe3 W opraHoreHes. JlupdepeHumanns u JAeTEpMUHALMSA KIETOK.
[TocTasMOprOHaIbHBIN OHTOreHe3. KOBeHMIIbHBIN U MyOepTaTHbIA nepHoasl. IIpsaMoe u HempsiMoe pa3BHTHE.
Buonornueckuit cmpicn Metamopdosa. CtapeHue u cMeptb. [IpogomkuTenbHOCT KH3HH. OCOOEHHOCTH
OHTOI'€HE3a PaCTEHHUH.

I[TpoHcXOkKIeHHE CIOCOOOB Pa3sMHOKEHHs. bHoOIOrHdYeckas poJib IIOJOBOTO pa3sMHOKeHHs. Msoramus,
aHM30raMus 1 ooramusi. JKuBopoxieHue u ero OHOJOrMYECKHH CMBICIL.

6. 3aKOHOMEPHOCTH Mepeaayu reHerudeckoil HHGopmauuu. I'enernyeckas opraHu3auus XpoMOCOM.
CuenJ/ieHue H KPOCCHHIOBEp.

JIOMMHAHTHOCTh M pereccuBHOCTh. Onbrtel I'. Menzens. Pacmienienue (cerperauus) reHoB. AJUICTIbHBIC
reHbl. [ OMO3HIOTHBIC M T€TEPO3UTOTHBIE OPraHu3Mbl. MHOXKECTBEHHbIH aJlIe/IU3M.

HesaBucumoe pacnpeieneHue TIeHOB. JIMruOpuaHble W HOMMrHOpHIHBIE cKpemuBaHus. CpoOoaHas
peKoMOMHAIIUs a/UIeJbHBIX Map B Tramerax. XpPOMOCOMHBIE OCHOBBI DACIUEIUICHHS H HE3aBUCHMOIO
niepepacipe/ieeHUs TeHOB.

HaclieACTBEHHOCTh, — CIICTUIEHHas ¢ [OJIOM. MexaHu3Mbpl T€HETHYECKOro  ONpeleieHHs  MoJja.
JleTepMUHHpOBaHUE II0Ja OKpyxkarouied cpeno. Posb IMOJOBBIX XPOMOCOM B KOHTPOJHPOBAHUU
IPU3HAKOB.

Cuemnienne u kpoccunrosep. Pa6orer T. Moprana. ['pynnel cuemieHus. buonorudyeckuii  CMBbICI
KPOCCHHrOBepa. MoJleKyIsipHble MEXaHH3Mbl M T€HETHYECKUH KOHTpPOJIb pEKOMOMHALUH. JIMHEHHbIA
HOPSIIOK TEHOB B XPOMOCOME.

7. Teopus 3Bos1ouuu. IlpoucxoxkaeHue 4ejioBexa

[IpencraBnenuss o6 sBomonuu a0 Yapnsa JlapBuHa. DBOMIOLMOHHBIE IIPEACTABICHUS B aHTHYHOM MHPE.
Meradu3nueckue KoHIEMUn 31moxu Bospoxnenus. JlokrpuHa abrorenesa u ee onposepxenue. Paboter @.
Penu u JI. Ilactepa. Pa3BuTHe umen O mocieioBaTeIbHOCTH U TpaHChOpMalMK MPUPOAHBIX Tel. TeopHs
sBosronuu JK. Jlamapka.

Y. JlapBHH U €ro Teopusi SBOJIOIHMH. JIBHKYIIME CHJIBI 3BOJIOLMH. MeXaHU3M €CTECTBEHHOTro 0TOopa.
3HaueHue JapBUHU3MA JUIS pa3BUTUS OHOJIOTUH.

CoBpeMeHHBIE TIpE/ICTaBICHUs] O MPOMCXOXAEHHH XH3HH. Kpeanuonucrckue koHuenuuu. Konumenuwu
€CTECTBEHHOIO IIPOMCXOXKIeHHE KU3HU Ha 3emie. KocMuyeckoe mpoucxoxaeHue. ['unoresa naHcrepMuu.
3eMHoe npoucxoxaeHue. Teopust A.W. Onapuna. Mojens npeOHOTHYECKON IBOJTIOLIHH.

XoJ, IIaBHbIE HAllpaBlIEHUs M J0KAa3aTeabCTBA 3BONIOIUH. OCHOBHBIE 3Tallbl PA3BHTHUS JKU3HU Ha 3eMIIE.
HanpaBnenuss MakposBomonuu. buonornueckuit mnporpecc: apomopdo3, wuavoananraius, oOmas
nereHepauusi. buonoruyeckuit perpecc U BbIMHpaHHe. JlokazareiabCTBa SBOJIOIUH: CPABHUTEIBHO-
aHaTOMHYECKUE, SMOPHUOJIOrHUYecKie, TaJIEOHTOIOTHYeCKue, OuoreorpaduyecKue.

Y4eHne 0 MUKPO3BOJIIOLIMHU U BH1000pazoBanue. [lomysius, kak 3JieMeHTapHasi €IMHUIIA BOJIIOLUH. 3aKOH
Xapau-Baiin6epra. Pab6orer  C.UerBepukoBa. DakTopbl HBOJIONMH: HM3MEHYHBOCTh, MHIpaLUs,
HOIYJIALMOHHBIE BOJIHBL, M30JsUs, OoppOa 3a CyIecTBOBAaHHWE, €CTECTBEHHBIH OTOOp, Apeil} TeHOB.
Kputepun Buaa. MexaHu3Mel BUJ000pa3oBaHus. AJIONATPUYECKOE U CHUMITIATPUYECKOE BHI000pa30BaHUE.
MrnoBeHHO€E BU1000pa3oBaHue. Y CTOWYMBOCTD BUIOB.

8. OcHoBbI 3Kx0/10rHH. KOMIIOHEHTBI IKOCHCTEM. ATPO3KOCHCTEMBI.

9. buocdepa u ye0BeK. AHTpONOreHHble Bo3aeiicTBusA. OXpaHa NPHPObI H cpeIbl OOUTAHHS.
Ilonpasnenenns m rpanuusl 6uocheprl. Tumbl BemectB B Ouoctepe. Onpenensioiias pojb >KABOTO
BEILECTBA.

DKojoruyeckue cucreMbl. CTpykTypa U GyHKIMsS SKOCUCTeMBbl. OCHOBHBIE (YHKI[MOHAIbHbIC TPYIIIBL
IPOJYLEHTHI, KOHCYMEHTBI, peayueHTbl. KpyroBopor BemectB. llemu mnuranus. Tpoduyeckue ypoBHH.
DHepreTHYecKre MpoLecchl B 3KOCHCTEME.

VYeroiunBocTh 3KocucTeM. OCHOBHBIE THUIBI JUHAMHKH 3KOCHCTEM H HX IPHYHHBL. DKOJOTHYECKHE
cykueccu. [IpoayKTHBHOCTB 9KOCHCTEM Ha pa3HbIX CTAAUAX CyKieccHH. KilmmakcHble coobiecTBa.
AHTpOIIOreHHbIE BO3ACHCTBHSI U HAIPABICHUS ITUX BO3JEHCTBHM. VcKyccTBeHHBIE 3KOCHCTeMBL. OxpaHa
IPUPOJIB] U Cpe/ibl OOUTAHHUS.
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Couepmalme J'laﬁOpaTOPHle 3aHATHH MO0 JTUCHHUIIIMHE

1. VCTpOHCTBO CBETOBBIX MUKPOCKOIIOB U IIpaBHJIa pabOThI C HUMH.
2. YpOoBHH OpraHu3alliy JXKUBBIX CHCTEM.
3. Tunel KJIETOK

. KauecTBeHHbIe OTJIHYMS KMBOTO OT HexkuBoro. O6MeH BeruecTB U >Hepru. OCHOBBI OHOXUMHH H
HACJIEJICTBEHHOCTH. J[eJleHHne KIIETKH.

5. I'eneruka. [[puHIMIIBI peIIEHUs] TUIIOBBIX 3a/1a4.

6. ITuimeBsble meny U Tpoduyeckre ypoBHU

7. DKOJOTHYECKUE TUPaMUIBI.

8. [IpoAyKTUBHOCTB 3KOCHCTEM

9. IlpocTpaHCcTBeHHas U QYHKIMOHAIbHAS OpraHu3anus 6HOCQEpBL.
5. OBPA3OBATEJIBHBIE TEXHOJIOI'HA
B  nmpemongaBaHuMM  AMCUMIUIMHBL  «QOwas — 6uonocus» — WMCHOJNB3YHOTCS — pasHOOOpasHbIe
00pa3oBaTelibHbIe TEXHOJOTHH KaK TPaJHIMOHHBIE, TAK W C NPHMEHECHHEM AaKTHBHBIX M HHTEPAKTHBHBIX

METOJI0B 00y4EHHUS.
AKTUBHBIE H HHTEPAKTHBHBIE METO/Ibl O0YUYCHHS:

- Humepaxmuenas nekyus (mema 7);

- I'pynnosas ouckyccus (mema 9)

- IIpumenenue umumayuonHeix mooeneu (mema 3,5);
- Pasbop xonkpemnoix cumyayuii (mema 8,9);

=

6. OILIEHOYHBIE CPEACTBA JJIsI TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
IMPOMEXKYTOUYHOM ATTECTALIUU IO UTOT'AM OCBOEHUS AMCHUIIIMHBI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOM PABOTbI
CTYAEHTOB

Bonpochl k caMmocTosITe/IbHOH padoTe CTyAeHTa
XMMHYECKHH COCTaB KJIETKH. Bosa u MuHepalibHbIE BELECTBA B KIIETKE.
Crpoenue, kiaccupukauus U GyHKLMHU yrI€BOIOB.
Crpoenue, kiaccudukauus U GyHKLMH JTMIHIOB.
CrtpoeHue U KiaccupHuKaLys aMUHOKHUCIIOT.
Crpoenue, kiiaccupukanus U GyHKLUMHA BUTAMHUHOB.
Crpoenue, knaccudukalus u GyHKLUH OEIIKOB.
CrpoeHnue u kiaccupukauus GpepMeHTOB.
KuHeTrka ¢epMEHTaTUBHOrO KaTaausa.
CrpoeHue, k1accuukanus 1 GyHKLMH HYKJIEHMHOBBIX KHCIIOT.
10. XuMuyeckuii coctaB kieTkd. Boga U MUHepasibHbIe BELLECTBA B KIIETKE.
| 1. BausHue BHYTPEeHHUX M BHELIHUX (HaKTOPOB Ha (POTOCHHTE3.
12. KocMuyeckas posib (OTOCHHTE3A.
13. O6uiast XxapaKTepUCTHKA U 3Tallbl AbIXaHHS.
14. [pixaTeabHblid KOAQPHULHUEHT.
15. dUTOropMOHsI pocra.
16. OUTOropMOHbI CTapeHHs U CTpecca.
17. OcHOBBI OHOTEXHOJIOTHH.
18. JleficTBue pagvallii Ha pacTeHuUs.
19. Annenonatuyeckue B3aMMOAEHCTBUS B LIEHO3E.
20. YcToH4MBOCTb pacTeHUH k O0Ne3HAM (MMMYHHTET).
21. [leiicTBUE Ha pacTeHUs NECTULIMIOB.

R I R e S

Bonpochb! K peHTHHI-KOHTPOJIIO
PeiiTuHr-koHTpoab Ne 1
BAPUAHT Ne 1
1. BeigenstoT cienyromue ypoBHI OpraHu3alui OHOJIOTHYECKUX CUCTEM:

* JlaHHBIii ITyHKT BHOCUTCS B pab0o4yto MporpaMMy TOJIbKO MPU HAJTMYMU NpaKTHYeCkUx/1abopaTopHbix paboT B yueOHOM ILIaHE.
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. JKu3Hb CylIECTBYET B BUJIE:
A. 3aKpBITBIX CUCTEM
b. OTKpBITBIX CUCTEM
B. ClI0KHBIX OHOTMIOIUMEPOB
. OGMeH BEILECTB U SHEPTUH, pa3IpakUMOCTh, PENPOAYKIIHS, HACTEACTBEHHOCTb U T.1. - 3TO!
A. OCHOBHBIE IPHU3HAKY KU3HU
B. ypoBHHU opraHu3aiiy OMOJOrHYECKUX CHCTEM
B.cyGcrpar xKu3HHA
4. P.bpoyH o6GHapyxuiI:
A. aapo
b. knerky
B. npoTtomnaszmy
5. Knerka — ocHOBHast QyHKIIHOHAJIbHAs €JMHMIIA )KUBBIX OPraHU3MOB — 3TO:
A. (yHKUIHS KIETOK
b. OCHOBHOU IpU3HAK KU3HH
B. 0/1HO U3 MOJIOKEHUH KIIETOYHOU TEOPHUH
6. [Iporonnazmy o0pa3yror:
A. nuroruiazma 1 060J104Ka
b. nuromnasma u sapo
B. o6osouka u sapo
7. BHyTpeHHss cpe/ia KJIETKH, I/ie POTEKAI0T PeaKIluy BHYTPHKIETOYHOr0 OOMEHA, Ha3bIBAIOT:
A. IUTOCKEIET
b. nuromnasma
B. ruanonnaszma
8. CuHTE3 )XKUPOB M YIJI€BOJIOB IPOTEKAET B!
A. 3HJOIJIa3MaTUYECKON CETH
b. MuTOXOHIpHAX
B. opranongax
9. O6s13aTe/IbHBIN KOMIIOHEHT BCEX KJIETOK:
A. XJIOPOILJIAaCThI
b. sanpo
B. Bakyonu
10. JlaaeHue, ¢ KOTOPLIM pacTBOPHUTEIH (BOa) TPOHUKAET Yepe3 MeMOpaHy, Ha3bIBA€TCs:
A. UI30TOHUYECKUM
b. runeproHuYecKUM
B. ocMoTHueckuM

O8]

BAPUAHT Ne 2
1. Ha K1€TOYHOM YpOBHE U3y4aroT:
A. mpoliecchl, MPOTEKalOIIUE B AKUBBIX CHCTEMAX
b. xpaHeHue reHeTu4Yeckoi HHGOpMaIUU
B. cTpoeHue U KU3HEAEATENBHOCTD KIETOK
. CyOCcTpaToM KU3HH SIBIISETCS:
A. KOMILJIEKC CJIOKHBIX OHOMOIMMEPOB
b. npeacraBnenue o 6HoIOrnYeckoi hopMe ABHKEHUS MATEPHH
B. rensl
Hayka, u3ydaromiasi CTpOeHHe, XHMHUUECKUH cOCTaB U QYHKIHH KJIETOK, HX Pa3MHOXEHHE, Pa3BUTHE U
B3aUMOJICCTBUE B MHOTOKJIETOYHOM OpraHU3Me, Ha3bIBACTCS:
A. nurtonorus
b. 6uonorus
B. 300n0rus
. S.Ilypkune oOpaTiil BHUMaHUE Ha NOJIYKHUIKOE CTYI€HHCTOE BELIECTBO M Ha3BaJl €ro:
A. aapo

S
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b. kneTky
B. nporonnasmy
5. KHCI0poAHbIii 9Tal SHEpPreTHIecKoro 0oMeHa H GHOCHHTE3 crieUpUIECKIX OEJIKOB MPOTEKAET B:
A. opraHoujax
b. MuTOoXOHApHIX
B. ruanonnasme
6. KiteTku TKaHel pacTeHUHM U )KMBOTHBIX HMEIOT:
A. xpyriayio GpopMy U MeJIKHE pa3sMepsbl
b. pasnuunyo GopMy U KpyIIHbIEC pa3Mepsl
B. pa3nuunyio ¢opMy U pasMepsbl
7. Yrpara 6eJKoBO# MOJIEKYJI0H CBOEH CTPYKTYPHOH OpraHU3aliy, Ha3bIBACTCs:
A. neHarypauuen
B. rno0ynsipHOH CTPYKTYypO#
B. BTOpHYHO# CTPYKTYpO#H
8. Yr1eBOIbI BBIIOJHAIOT TPH OCHOBHbIE (YHKIIHH:
l.

SIS}

e
9. CJ0XHBIE BBICOKOMOJIEKYJISIPHBIE OHMONONIMMEDPBI, MOHOMEpAaMH KOTOPBIX SABJSIOTCS HYKICOTHUBL,
IpEICTAaBISIIOT COOOM:
A. TMIHIBI
b. Oenxu
B. HyKJI€MHOBBIE KUCIOTHI
10. JIpeBHue, Haubosee IPUMUTHBHO YCTPOCHHBIE KIETKH, HA3bIBAIOTCS!
A. IpOKapUOTUYECKMUMHU
b. sykapuOTHYECKUMH
B. HekseTO4YHbIE POPMBI
BAPUAHT Ne 3

[a—

. Ha opraHu3MeHHOM ypOBHE U3y4aloT:
A. TIpOLIECCHI, TIPOTEKAOLINE B JKUBBIX CUCTEMAX
B. ocobeHHOCTH cTpoeHHs U (PYHKIIMH OTACIBHBIX 0COOEH
B. reHeTdYecKHe MPOIECCH, MPOTEKAIOIIHUE B JKHUBBIX CHCTEMaX

2. CaMOOOHOBJIEHHE, CAMOBOCIIPOM3BECHUE, CAMOPETYISAIUS — 3TO:
A. byHIamMeHTalbHbIE CBOMCTBA JKUBOIO
b. cybcTpar xu3HH
B. MOTOK BELIECTB U YHEPTUHU
3. PeasbHOe wH3ydyeHHe CTpOEHHS U (QYHKIHMH KIETOK, WX KOMIIOHEHTOB, XHMHYECKOro COCTaBa,
B3aMMOOTHOIIEHHH MEXIy KJIETKaM¥ MHOTOKJIETOYHOT'O OpraHu3Ma, sIBJIIOTCSA 3aa4aMHu.
A. 6uoaoruu
b. nurosnoruun
B. 300510run
4. BriepBble KJIETKHA OOHApYKHUIL:
A. A. Ban JleBeHryk
b. A.Ilypkune
B. P.Iyk
5. PeuenTopbl, BOCIPUHUMAIOLIME ONIPEEIEHHbIE XMMHUYECKHE BEIIeCTBA, Ha3bIBAIOT:

A. TJHKOKaJIHUKC
b. rmmkonuc
B. depmenThI
6. Cnoco6 moraiieHus1 TBEPAbIX YaCTHLI, HA3bIBACTC:
A. muddysus
b. rimkokaaukc
B. ¢paronuro3
7. CucTeMO# KaHAJIOB U MOJIOCTEN IPEICTABIICHBI:
A. MUTOXOHIpPUH



b. sHaomnazMaTh4eckas CeThb
B. opranousl
8. B cOopke OeKOBBIX MOJIEKY HEMOCPEACTBEHHO YYaCTBYIOT:
A. puboCOMBI
b. MuToxOoHIpHUH
B. sHaonsa3maTuyeckasi CeTh
9. Konuenrparms, 00€3BOKHBaHHE M YIUIOTHEHHE CHHTE3UPOBAHHBIX B KIIETKE OEeJIKOB, JKHUPOB,
TOJIMCAXapHIOB U MOArOTOBKA MX K BBIBEJICHUIO U3 KIETKH, SBIISETCS OCHOBHOH (byHKIMEH:
A. pubocom
b. MuToxonapuii
B. xommiekca [N'onbmxu
10. Opranousl, conepxKaliecs: TOJIbKO B pACTUTEIbHBIX KJIETKaX:
A. nmiacTuasl
b. pubocomsl
B. MuTOoXOH1pUH
.Peiimunz-konmpono Ne 2
BAPUAHT Ne 1
1. COBOKYITHOCTh HPOIIECCOB, IPOTEKAIOIIHE B KJIETKE OT MOMEHTA €€ MOABIEHHs J0 MHOCITH UIN Je/IeHHS
Ha JBe JOYEepHHE, BKIIIOYAIOIEE U CaMO JIEJIEHUE, HA3bIBACTCA:
A. neneHue
B. »XW3HEHHBIH IUKJI KJIETKH
B. unrepdasa
2. CopepaHMe TIeHETHYECKOW HHGOpPMAlMU B KIETKE B IIOCTCMHTETHYECKHH IIEPHOJ BBIIJIAAUT
CIIEeYIOIUM 00pa3oM:
A.2n2xp
b. 2nlxp
B. 2n3xp
3. CnoxHOe JejeHHe KIETKH, OOYCJIOBJICHHBIM BaKHEHIUMMH SBIECHUSMH JKH3HEICATEIBHOCTH: DPOCT,
pa3BUTHE U T.1:
A. Melio3
b. anadasa
B. MuTo3
4. Tlpu oceMEHEHHUH IIPOUCXOUT:
A. pa3MHOXK€EHHUE
b. MuTO03
B. omnomorBopenue
5. Pa3MHOXeHHE, KOTOPOE OCYIIECTBISIETCS BETETATHBHBIMM YacTIMH Tejla OpraHu3Ma:
A. BEreTaTuBHOE pa3MHOXKECHHE
b. monoBoe pazMHOXEHHE
B. cnopoofpazoBanue
6. COBOKYIHOCTH TMPOIIECCOB pPa3BUTUS OpraHu3Ma C MOMeHTa oOpa3oBaHMs 3MIOTHI JO CMEpTH,
Ha3bIBACTCH:
A. )KU3HEHHBIN ITUKJI
b. oHTOreHes
B. rameTorenes
7. Pa3nuuaroT JBa OCHOBHBIX THIIA PA3MHOXKECHUS:

1.
2

8. Ilepuon B )KU3HEACSITEILHOCTH KIETKH OT ee 00pa3oBaHUs 10 Hayala CIEIyIOLIEro JeIeHU:
A. uaTepdaza
b. KM3HEHHBINH LHUKII
B. MHUTOTHYECKHH ITUKII
9. COBOKYIHOCTBH MPOLIECCOB, MPOTEKAIOLINX B KJIETKE OT OJHOIO JEJIEHHUs J0 APYroro, BKIIOYAroIee caMmo
JIeJICHHUE:
A. uHTepdasa



b. KU3HEHHBIN LUK

B. MUTOTHYECKUI LIUKII
10.  OpraHusmbl, He CIOCOOHBIE CHHTE3HMPOBAThL OPraHWYECKHE BELIECTBA M3 HEOPraHWYeCKHX H
HCIIOJIB3YIOLINE B KAYECTBE ITHIIU FOTOBbIE OPraHUYECKUE COCIMHEHH S, Ha3bIBAKOTCA:

A. rerepoTpodHbIe

b. aBTOoTpOdHBIE

B. XeMOCHHTE3UPYIOIIUMH
BAPUAHT Ne 2

1. COBOKYIHOCTb IIPOLECCOB, IPOTEKAIOIHUX B KJIETKE OT OJHOIO JEIEHHUs 0 APYroro, BKIIOYAIOLIEE CaMo
JieJIeHHEe, Ha3bIBAETC:
A. MUTOTHYECKHM LIUKIOM
b. W3HEHHBIM LIUKIIOM
B. nenenuem
.. Kakoii ocHOBHOI IIpoIiecC HAET B KJIETKE B CHHTETUYECKHN IEPUO/L:
A. pemmrkanus monekyn JJHK
b. poct
B. cunre3 PHK
CriocoGHOCTB KMBBIX OpPraHM3MOB BOCIIPOH3BOJUTH cebe MOJ0OHBIX, 0OeceunBas HePEPHIBHOCTD U
[IPEEMCTBEHHOCTD J)KU3HHU B DSy IIOKOJIEHHH:
A. poct
b. pazMHOXKeHUE
B. paszsutue
4. B pa3sMHOKEHHMH Y4YaCTBYET TOJBKO OJHA POJAMTENBCKAss 0cOoOb, U3 YaCTH Tejla KOTOPOH pa3sBUBACTCA
Jno4yepHHit opranu3M. Takoe pa3MHOXKEHHE HA3bIBAETCS:
A. TI0JIOBOE pa3MHOXECHHE
b. 6ecnonoe pasMHOXEHHUE
B. cnopooOpa3oBanue
5. Ilpomecc, obecreunBarOIIKi BCTpeuy CIEpMaTO30H/1a U AHIIEKIETKH, HA3bIBACTCSL:
A. BEreTaTuBHOE Pa3MHOKEHHE
b. monoBoe pa3MHOXEHUE
B. ocemenenue
6. Ilpu momHOM apoGieHHH (y JaHIETHHKA) Ha CTaauM 32 0JaCTOMEPOB 3apOJBIINI UMEET BUJ SrOJBI
MaJIMHbI U Ha3bIBAETCS:
A. 61actomep
b. 6nacryna
B. mopyna
7. Obpa3oBaHHE ABYXCIOMHOTO 3apO/bIllia, Ha3bIBAETCS
A. 6n1acTomep
b. ractpynsuus
B. mopyna
8. TlocTaMOpHOHAIEHOE Pa3BUTHE MOJKET OBIT:

1.
2
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9. Buag 0Oecronoro pa3sMHOXKEHHS, TNPH KOTOPOM Ha MAaTepUHCKOM OpraHusMe 00pa3yroTcs
CIeUATM3UPOBAHHbBIE KJIETKH, TPOPACTAIOIINE B HOBBI OpPraHU3M, Ha3bIBAETCS:
A. BereTraTUBHOE pa3sMHOXEHHUE
b. cnopoobpa3zoBanue
B. ocemenenue
10. Ilpu nos0BOM pa3MHOKEHHUH MPOUCXOAUT

BAPUAHT Ne 3
1. TIlepwox B >KHM3HEAEATENBHOCTH KJIETKM OT €€ 00pa3oBaHMs [0 Hayaja CIEIYyIOLIEro JIeNeHus,
Ha3bIBAETCA:



A. MUTOTHYECKHUM LIUKJIOM
b. unTepdazoi
B. nenenuem
[lepeyncITUTh Kakue [POLECCHl MPOTEKAalOT B  KJIETKE B [PECUHTETUYECKHHA  MEPHOLL:

[§)

OGMeH reHeTHYeCKOM HH(pOPMAIUK MEKITY OCOOAMH OJHOIO BHJA:
A. KOHBIOTalIHUs
b. cnopooGpa3oBaHue
B. ramerorenes
4. COBOKYITHOCTb IIPOLIECCOB pa3BUTHs OpraHU3Ma ¢ MOMCHTA 00pa3oBaHUs 3UTOTHI 10 CMEPTH:
A. )KU3HEHHBIN LUK
b. oHrtoreses
B. ramerorenes
5. O6beaMHEHHe FreHeTHIeCKoH HHPOpMAaIMK IBYX POJUTEILCKHX OPraHU3MOB B OHOH ocobu:
A. TOJOBOE pa3MHOXKEHHE
b. 6ecnosioe pa3sMHOKEHHE
B. cnopooOpazoBanue

(98]

6. Kakoit OCHOBHOM IPOIIECC HAET B KJIETKE B CHHTETHYECKHUI MEPHOLL:

A. pemmkanus Mosexkyn JJHK

b. poct

B. cunte3 PHK
7. Knetku, obpasyrolyecs B pe3yabTaTe ApoOIeHuUs], Ha3bIBAIOTCS:

A. Mopyina

b. 6aacryna

B. 6iiacromepsl
8. 'V GOJBIIMHCTBA [IEPBHYHO BOAHBIX JKMBOTHBIX (PBIO H 3¢MHOBOJHBIX) CIIEPMATO30H/IbI U AHICKIETKH
BBIOpACHIBAIOTCS B BOLY, TI[Ae W NPOMCXONMT HX BCTpeda. Takoe OCeMEHEHME HA3bIBACTCA

9. COBOKYHNHOCTbH MPOIIECCOB, NPOTEKAIOUIME B KJIETKE OT OJHOTO JAEIEHMs 10 APYroro, BKIIOHAOIICE
caMo JIeJIEHUE, Ha3bIBAETCA:

A. nenenue

b. XU3HEHHBIN LUK KIETKH

B. unrepdaza
10. Tlocie oceMeHeHHs TPOMCXOJUT OIUIOJOTBOPEHHE ¢ 00pa30BaHMEM IUILIOMJHOM 3MIOTHL, B KOTOPOH
Ka)kzas [apa TOMOJOTHYHBIX XPOMOCOM IIPEICTaBjeHa OJHOH MAaTepPMHCKOH H OJHOH OTILIOBCKOH,
COCTOSIIIMMH M3 OJHOM Xpomatuasl, Wi Inlxp+Inlxp— ... n....xp

3amaua 1B mpolecce IMCCHMHJSIMM IIPOM3OIUIO paclieluieHde 17 MOk IUIOKO3bl, M3 KOTOPBIX
KHCJIOPOIHOMY PAcCIIETIEHHIO MOABEPIINCh 3 Mois. OmpezienuTe: 1) CKOIBKO MOJIb MOJIOYHOH KHCJIOTBI U
YIJIEKMCIIOTO ra3a Ipd ToM 06pa3oBaHO; 2) ckoibko Moib AT® mpd 5TOM CHHTE3HMPOBAHO; 3) CKOJIBKO
SHEPrMM M B Kakodl (opMe akkyMyJiupoBaHO B 3TMX Mosekynax ATO; 4) CKOIbKO MOJb KHCIOpOAA
H3pACX0I0BAHO HA OKHCIEHHE 00pa3oBaBIIEHCs [PH TOM MOJIOYHOH KucnoTe?(OTBet: 28 1 18 Mok, 142
MoJb, 5680 xJIx, 18)

3anaya 2B pe3ysibTaTe QMCCHMHJISLMH B KJIETKax 00pa3oBaloch 5 MOJIb MOJIOYHOH KHCIIOTBI 27 Monb
yriekucioro raza. Onpezenure: 1) CKOJIBKO BCEIO MOJIb TIIFOKO3bl M3PACXO0BAHO; 2) CKOJIBKO M3 HUX MOJ-
BEPIJIOCh TONBKO HEMOTHOMY M CKOJIbKO IOJHOMY PAacIIEIUIEHHIO; 3) CKOJBKO MOJIeKy1 AT® npH 5ToM
CHHTE3MPOBAHO M CKOJIBKO YHEPrHUH aKKyMYJIMpPOBaHO:; 4) CKOJBKO MOJb O2H3pacXofl0BaHO HA OKHUCIICHHC
o6pazoBasIeiics Mos1ouHoM kucaoTe?(OTBet: 7; 4.5 + 2.5 Monb; 176 Mok, 7949 k]Jk; 27).

3ajaua 3B pesyibraTe THCCHUMMIIAIMH B KJIETKax 06pa3oBanoch 5 MOIb MOIOYHOH KHMCIOTBI U 27 MOIb
yriaekucioro raza. Onpegenute: 1) CKOJIBKO BCEro MOJIb TIIIOKO3bI H3PACXO0BAHO; 2) CKOJIBKO W3 HUX O]~
BEprIoCh TONBKO HEMOMHOMY M CKOJIBKO IIOJHOMY paciIeryieHuto; 3) ckoipko AT® mpu 3ToM
CHHTE3MPOBAHO M CKOJILKO SHEPrMHM aKKyMYJIHPOBaHO; 4) CKOJbKO MOJib O2U3pacxo-A0BaHO HA OKUCICHHUE
o6pasoBapieiics MooyHO#H Kuca0ThI?(OT1BeT: 1) 7 MOJIB; 2) 4.5 MOJIb —HEMOJIHOMY, 2.5 —IOJTHOMY; 3) 176
mosib AT®, 7040 x/lx; 27 O2)



Peumunz-xkonmpono Ne 3
Pewenue 2enemuyeckux 3a0ay:
1.V yenoBeka Kapuii IBET IJla3 JIOMHHHPYET HaJ TONyObIM, a CIOCOOHOCTH JIydIle BIAaieTh paBoy
PYKOH —HaJ JIEBOPYKOCTBIO, IIPHYEM TeHbl OOOMX NPU3HAKOB HAXOAATCS B Pa3sHBIX XpOMOCOMAX.
OnpeaennTe TeHOTUIIbl ¥ GEHOTHIIBI JETEH, €CIIM UX POJUTENIN —Kaperasble NpaBIIH, IeTCPO3UIOTHBIC 110
060uM mpu3HakaM. KakoBa BepOSTHOCTB POXKIEHHS roy0oriasoro pebeHka ) (9:)1117 84
2.V yejoBeKa CyIIECTBYET J1Ba TUIA CJIENOTHI, KaXAas U3 KOTOPBIX HMEET ayTOCOMHO —pelecCUBHBIA THII
HacnenoBanus. [ eHbl, 00yCIOBIMBABILNE 3TH IPH3HAKH, HAXOJATCSA B PA3HBIX IIapax ayTOCOM. Omnpenenure
BEPOATHOCTD POXKICHHS CIIENoro pebeHKa, eClid H3BECTHO, YTO POJMTENH 3pSIUC, obe 0alylIKu HMEIOT
OIMHAKOBBIA BHJ HAC/IEIACTBEHHOM CIIENOTHI; B POJOCIOBHON Je/ylIeK CIy4acB HAC/IEACTBEHHON CIIEHIOThI
HE BCTPEYasIoCh.
3.V 1po30guIibl FeH Cepoil OKpacKH Tela JOMHHHPYET Hajl FeHOM 4Y€PHOro LIBETA, M€H UIMHHBIX KPbLILEB -
HaJl TeHOM YKOPOUYEHHBIX KPbUIbEB. J[UI€TEePO3UIOTHBIX CAMOK CKPECTHIIH C CaMIlaMd, HMCBLIMMH 4YCPHOC
TeJO0 M YKOPOYEHHBIE KpPbUIbS. B MOTOMCTBE 0Ka3anoCh CEphIX C JUIMHHBIMH KPbUIbSIMH ocobeit 1419,
YEpHBIX C YKOPOYEHHBIMU KPBUIbSIMH - 1398, 4epHBIX C JUTMHHBIMA KPBUIBSMH -2806, CephIX C yKOPOUEHHBIMH
kpbUIbAMHE -289. CocTaBbTe cxeMy ckperuBanusi. COOTBETCTBEHHO NMPHBECHHBIM pe3ysibTaTaM CKpELIHBa-
HHS YKQKHTE, KAKOe M3 MPHUBEICHHBIX HIKE yTBEP/KICHHWH NMPABHIIBHO:A) TCHBI CLEMICHBI: ajlleNn cepoit
OKPACKH Tejla M YKOPOUYEHHBIX KPbUIbEB HAXOIATCS B OJTHOH XpOMOCOME, & ajlIelId YePHOH OKPAcKH Tela 1
JUIMHHBIX KPBLIbEB —B €€ romMosiore. Bo BpeMst Meifo3a POU30IIEN KPOCCUHIOBED; 0) TeHBI HE CLEILICHBI K
HAXOTCS B Pa3sHBIX NApax TOMOJIOTHYHBIX XPOMOCOM; B) I€Hbl CLEIUICHBI: A/UICIH 4YEPHOH OKpacKH
Tela M YKOPOYEHHBIX KPbUIbEB HAXOAATCS B OJHON XPOMOCOME, a ajlIeNll Cepor OKPAaCKM Tejla U JUTMHHBIX
KpPbLIbEB -B ee romosiore.Bo Bpems MeHo3a MpoM3011e]l KPOCCHHIOBED.
4. Y 1po30ouiibl TeH KPacHBIX I71a3 JOMHUHHMPYET HaJ F€HOM OelbIX IJ1a3, a TeH JUIMHHBIX KPBUIBEB -Hall
[€HOM YKOPOYEHHBIX KpBUIbEB. JIMIeTEpPO3UTOTHBIX CaMOK CKPECTHIH C CaMIlaMd, UMEBLIMMH Oeible
I71a3a ¥ KOPOTKHME KpbLIbsi. B moToMcTBe oka3aioch 511 MyX ¢ KpaCHBIMH Ila3aMH M JUIMHHBIMH KPbUIBSAMH,
499 -¢ KpaCHBIMH I'JI1a3aMHU M YKOPOUYECHHBI-28
MH KpbUIbAMH, 504 -¢ GeJIbIMHU I1a3aMy U JUIMHHBIME KPbUIbAMH, 509 -¢ OeNbIMH I71a3aMH H YKOPOUCHHBIMH
kpbUtbsivH.  CocTaBbTe cxeMy ckpelmpanus. OIpeJelIHTe THI HAacleJOBaHHMS M (€CIH BO3MOJKHO)
paccTOsIHUE MEXly T€HAMHU.
5.V 1po3o¢uiisl ajuieab HOpMaIbHBIX KPbUIbEB VZIOMUHHMPYET HaJl ajlle/ieM 3a4aTOYHBIX KPbLILEB VE, a
alenb HOPDMaIbHOM  KpacHOW OKpackd [ia3 P -Hajm amuleneM myprnypHOHW OKpackd Ija3 p.
[OMO3UIOTHYIO MyXy IHKOTO THIA CKPECTHIM C OECKPBUIOH MyXOH C MypNypHBIMH IJla3aMH, a 3aTeM
T10JTy4EHHBIX IOTOMKOB CKPECTHIIH MeKIy co60ii. Bo BTOpoM MmokoneHuu Mojty4uid 157 MyX AUKOTro THIIA.
161 nypnypHOriasyw 6ecKpbUIyO, 29 KpacHOIIa3bIX OECKPBUIBLIX H 33 KpbUIATHIX C MyPITYPHBIMHU IVIa3aMH.
OO6bscHHUTE TTOTyYeHHbIEe pe3yJibTarhl. Pemenue.[Ipy ckpemuBanuu ABYX AUI€TEPO3UTOT COIIACHO 3aKOHAM
MeHzens cIefoBajgo OXKMAATh CIEAYIOIIEro paciiervieHds: 9 MyX MHKOro Tuma : 3 KpacHOIJIasble
GecKpbUIble : 3 KpbLIaThle C NypIypHbIMH IilasaMd : | mypmypHornasas Oeckpeutas. Habmromaemoe
pacIienyieHHe Pe3KO OTIMYAETCS OT 0XKHMIAeMOro. JTO YKa3bIBaeT Ha TO, YTO HE BBINOJIHAETCS TpeOoBaHHE
HE3aBHCHMOI'O HAcJIeJIOBaHUS HeaJUleJbHBIX I'€HOB, T. €. T'€Hbl VZH P HaxOIATCsS B OJHOH XPOMOCOME.
[ereposurorsl VgP/vgps ocHOBHOM 00pa3ytoT rameTsl VgPu vgp. I1py moaHoM crenieH|d paclierieHue B
F2nomkno 6eith 3 Vg-P-: 1 vgvgpp. [Nametrsl Vgpu vgPobOpasoBaiuce B pe3ysbTaTe KPOCCHHIOBepa —
TepeKpecTa XPOMOCOM. MOXKHO OIpEeEUTh PacCTOsIHHE MKy TeHamu vgu p. OHo Oyner paBHO mpo-
LIEHTY KPOCCOBEPHBIX ocobeit: (29 + 33) : 380 « 100% =16,3%.01BeT. ['eHbl, onpenensomue NpU3HAKH
«ITypIypHBIE I71a32» U «3a4aTOYHBIE KPBI-IbA», HAXOMATCS B OJHOH XPOMOCOME Ha paccTosHHH 16,3
CaHTHUMOpPraHUbIL.
6.M3BecTHa HacleACTBEHHAs (popMa paxura, TPYJHO MMOaroIasics JeueHnuto. B 6pakax My»K4YKH, KOTOpBIC
B JIETCTBE CTPAJad 3THM 3a00/IeBaHHEM, C HOPMAIBHBIMH JKEHIMHAMU JI0YEPH BCETia OOJIbHBI, & CHIHOBBS
Bcerja 310poBbl. Kak Hacienyercs 3aboneBanue?
7.Y uenoBeka reH reMoQHIMM CIEMIEH ¢ X-XpoMOCOMOM. [leByluka, oTell KOTOpOH HMeN reMoQuimio,
BBIXOJUT 3aMYX 3a 3J0pOBOro MyxuuHy. Ompenenurte BEpOATHOCTh POXKIEHHS B STOH CeMbe 3/10pOBBIX
neTen



Bomnpocsl K YK3aMeHY
1.Ilpenmer u 3a1a4u OHOTIOTHH.
2.MeToap! 6HOJOrHYECKUX HCCIIEA0BAHME.
3.Kparkast KCTOpHs CTAaHOBJIEHHsI OMOJIOTHH KaK HayKH.
4.YpoBHU OHOJIOTHYECKOH OpraHU3alUH.
5.YpoBHH CTPpYKTYpHOH AuddepeHnnaniu oOpraHu3MoB.
6.ITpokapuoThl. DyKapHOTEI.
7.Bupycel —Hek1eTo4YHas (popMa KU3HH.
8.0cO6EHHOCTH CTPOEHHUS PACTHTENIBHOM, )KUBOTHOH M TPHOHOM KICTKH.
9.IloHsTHEe 06 aHA0OIHYECKOMH KaTabOJIU4YECKOM almnapare KJICTKH
10.0prafe/ibl  KJIETKH (PO, MHUTOXOHIPHH, IUIaCTHIBI, JM30COMBL ammnapar [oJbmIkH,
JHIOILIA3MATHYECKUN PETHKYIyM, pUOOCOMBI, IIATOCKENET): CTPYKTYpa M QYHKIHUH.
11.Poab BoABI B )KU3HEAEATEIBHOCTH KIETKH.
12.0prannyeckue coeMHenus KieTku. berku, yraeoast, munuasl. Ctpoenue, GyHKIHHU
13.HykneunoBble Kuciaotsl. Mogens Yorcona-Kpuka. CBoiCTBa MOJIEKYJIBI JIHK. OGme#n
IpeCTaBJIEHHs O TOTOKE SHEPruu U HH(OPMAIIMK B IPUPOJE.
14.®otocuHTe3, CBETOBBIE M TEMHOBBIE PeaKLUH POTOCHHTE3A.
15.XeMocuHTe3. 3HaYeHHE XEMOCUHTE3A.
16.Buoornueckoe OKUCIeHHEe. ITanbl OKUCICHHS [JIFOKO3bI IIPH KJICTOYHOM JIbIXaHHUH.
17.Paznoobpasue popM pa3sMHOKEHHS B IPHPOJIE
18.becmonoe pasmuoxeHue. CriocoObl 0€CIOI0r0 pa3sMHOKEHUS
19.ITosoBoe pazmuoxeHue. CriocoObl MOJIOBOT0 pa3sMHOKECHHUS.
20.KneTouyHpli OUKII.
21.Murto3, (paszsl MUTO3a. BHOOrHUECKOE 3HAaUEHHE MUTO3a. AMHUTO3
22 Metio3. Pa3pl Meio3a. 3HaueHue Meio3a. OTiM4Yhe Meio3a 0T MUTO3a.
23.. buocuHTe3 6enka Kak B3aMMOJEHCTBHE MOTOKOB BeIECTBA, MHPOPMALMKM M JHEPrUH.
Drarnbl cuHTe3a OeJKa.
24.Pojib HyKJIEMHOBBIX KHCJIOT B OHOCHHTE3€e Oellka.
25.Perynsuus cuHTe3a Oelika METOI0M HHIYKIMHU U perpeccuu (cxema Xakoba u Mo-Ho).
26.HnuBUayalibHOE pa3BUTHE OpraHu3MoB. Ilepuoausanus oHTOreHesa.
27.Teopusi KpUTUYECKUX IEPUOIOB.
28.I'eneTnyeckuii koa. OCHOBHBIE CBOMCTBA N'€HETHYECKOr'0 KOJA.
29.Bo3BpaTHOE, aHAIM3UPYIOLIEE CKPELIMBAHHUE.
30.I'enetuka nona. CrenieHHOe C I0JOM Hacjael0BaHHe
31. U3MeHYMBOCTD: €€ BU/bI U 3HAYCHHE
32. Teopun BO3HHKHOBEHHs JKU3HH: KpEalMOHM3M; CaMOIPOM3BOJBHOE 3apOXKACHHE;
[aHCIIEPMHSI; TEOPHUs CTALlHOHAPHOTO COCTOSIHUS; OMOXHMHUYECKas IBOJIIOLH.
33.DBOIIOIIMOHHBIN NOAXO, €r0 UCTOKH, CYLIIHOCTDb U 3HAYEHHE
34. UI3MEeH4YMBOCTb, €€ BUIIbI H 3HAYEHHE.
35.Ilonstue o Buae u mnomyusiuvu. Ilomynsnus —sneMeHTapHas SBOJIIOLHOHHAS €IWHHULA.
36.AnanTtanum.
37.11ytu gocTuxeHus: OUOJIOTHYECKOTro Mporpecca.
38.Jloka3zarenbCTBa HBOJIOLUN OPraHUuYECKOro MHUpa.
39.JIBHIKYIIIHE CHJIBI SBOJIIOIMH: HACIIEICTBEHHOCTh, O0pb0a 3a CyIeCTBOBaHHE, H3MEHUYHUBOCTD,
€CTEeCTBEHHBIH 0TOOP.
40.DopMBI €CTECTBEHHOTO 0TOOpA.
41 Kpurepuu BUA.

42.Bungoobpa3oBaHue. [Tyt BumooOpazoBaHusi (puneruyeckoe, rUOPHIOTEHHOE, [IH-
BEpPreHLMs).
43.0OcHOBHBIE HaIlpaBJIeHHUs HBOJIIOLMOHHOIO Ipolecca (Obuonoruyeckuit nporpecc,

OuosIoruyecKui perpecc).



44 MHoroobOpa3ue BHAOB KakK pe3yibrar

3BOJIFOIIHUH.

45 TIpuHIHIIBI KJIACCU(PHUKALIUH KHUBBIX OPIaHU3MOB.
46.Kparkas xapakTepUCTHKa OCHOBHBIX [[APCTB, TUIIOB M KJIACCOB JXMBBIX OPraHA3MOB.

47 Ilonynsuus U €€ OCHOBHBIE XapaKTEPUCTHUKH (POXKAaeMOCTh, CMEPTHOCTb, BO3pacTHAA H
110J10Bast CTPYKTYpa, JMHAMHUKA MOILYJISIHHA ).

48.ITousitie o 6uoneHose. CTpyKTypa

OHOLIEHO3A.

CucreMa OpPraHMYECKOrOo MHpa.

49. Tunbl B3aMMOOTHOLIEHHH OpraHu3MoB B OuorieHo3ax. [IuieBpie Henu U CETH.
50.ITonsiTie 00 sKOcHCcTEME U OroreoneHo3e. CTpyKTypa OHOreoneHo3a.
51.2tansl 3Bosmonun 6uochepst. [TorsiTre o HooChepe.
52.0OcHOBHBIE IT100aIBHBIE YKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH
53. Jlemorpaduueckuii B3pbIB, €ro MPUYMHbBI U MOCIECICTBHU.
54.3arpsi3HeHHE OKPYXKAIOIIEH CPe/ibl H MOPOXKIaEMBbIE MM POOIEMBI
55. TIpo611eMa ro6aTBHOrO MOTEIUIEHUS B «030HOBas» MpobieMa.

56.YHHUTOXKEHHUE JIECOB, Jerpajganus IOYBEHHOI'O IIOKpOBa U OIYCTBIHMUBAHHC.

57.CoxpaneHue 6uopazHooOpasusl.

58.0OxpaHsieMble IPUPOJHBIE TEPPUTOPHUH.
59.IToHsiTHE O PpaALMOHAIBHOM IIPHPOAOIOJIL30BAHUH.

[HOHAJIBHOI'O IIPHUPOAOII0JIB30BaAHHUS

DKOJIOTHYECKUE IpUHLHUIIBL  pa-

®OHJI OLEHOYHBIX CPEACTB JUI MPOBEACHHS AarTecTallid YPOBHSA CHOPMHPOBaHHOCTH
KOMIIETEHILMH 00yJaroImXxcsl 0 JUCIUIUTHHE 0QOPMIISETCS OTACABHBIM JJOKYMEHTOM.

7. YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE

JUCHUIIJIMHBI
7.1. Kuuroobecne4eHHOCTH
HanMeHOBaHuUe TUTEpaTyphl: aBTOp, Ha3BaHHE, BUA I'on KHUT'OOBECITEYEHHOCTDb
3 0EHUA, HaJATeILCIRO AR KonuyecTBo 3K3eMILISIPOB Hanuuue B 3JI€KTPOHHOM
u3aHuii B 6M6nHoTeKe 6ubnnoreke Bal'y
Bnal'Y B COOTBETCTBMH C
oIroC BO
1 2 3 4
OcHoBHasi 1uTeparypa*
1JlaGopaTopHbIii MPaKTUKYM 110 AUCLIUILIUHE 2015 71 http://e.lib.vlsu.ru/hand
«0Gimax BueurE le/123456789/4267
IllentepoBa E. M. Poxkosa A. H.; Bragum. roc. yH-
TuMm. A. I. u H. T'. CroneroBbix. — Bnagumup : H3a-
Bo Bal'y, 2015. - [16c.
2. llymkesuy H.U. Buoxumus. Kypc nexumi no 2011 26 http://e.lib.vlsu.ru/hand
6uoxumuu . U3a-80 Bnagumupckoro 1e/123456789/2951
rocynapcTBeHHoro ynusepcureta, 2011. 41c.
3. Buogu3ryecKue OCHOBBI KHMBBIX CUCTEM: yueOHOE 2015 31 http://e.lib.vlsu.ru/hand
nocoGue le/123456789/4505
Ky3uenos A. A. ; BraguM. roc. yu-1 uM. A. I'. n H.
. CronetoBsiX. — Bnagumup : M3a-so Bal'y, 2015.
—128¢
4. Bo3pacTHast aHaTOMUs, (pU3UOJIOTUS U TUTHEHA: 2014 26 http://e.lib.vlsu.ru/hand
npaktukyM, ['pauesa E. [1. Baxtanrosa I'. M. 1e/123456789/3425
Kans6un B. A. Ycoes B. M. Uyiikuna M. A. H31-B0
BragiuMHupCcKOro rocy1apcTBEHHOTO YHUBEPCHTETA,
2014. 36¢.
JlononHUTENbHAs JUTepaTypa
EcTecTBeHHOHayuYHas KapTHHA MUpa: yueOHoe 2016 61 http://e.lib.vlsu.ru/handle
nocobue, I'ybepHaroposa JI. H..- Bragumup : /123456789/4905
BraguMupckuit rocy 1apcTBEHHbIH YHUBEPCUTET




umeHu Anekcanapa ['puropbeBuua u Hukonas
['puropsesuya CroneroBsix (Bal'Y), 2016 .- 70 c.

7.2. llepuoguyeckue H3JaHus

l. xypuai ITousosenenwue (http://sciencejournals.ru/journal/pochved/)
2. xKypHan Arpoxumus (http:/sciencejournals.ru/journal/agro/)
3. KypHai 3emnenenue (http:// jurzemledelie.ru/)
7.3. UHTEpHET-peEcyPChI
° nektponHas Oubmuoreka (akymsrera I[louoenenus MI'Y um. M.B. Jlomonocosa
http://www.pochva.com/
. EauHBII rocy1apcTBEHHbIN peecTp MOUBEHHBIX pecypcoB Poccuu http://egrpr.esoil.ru/
o http://egrpr.soil.msu.ru/

. http://TTouBoBen. pd

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIIMHbI

Jlng peanus3alMi JaHHOM JUCLMIUIMHBI HMMEIOTCA CHCLHAIbHBIC TOMEMICHHS U1
NpOBEJCHHUS 3aHATHH JIEKIMOHHOTO THIA, 3aHATHH J1abOpaTOpHOro THIA, IPYNIOBBIX H
HHIMBHIYaJbHBIX KOHCYJIbTAlMi, TEKyLIero KOHTPOJIS H IPOMEXYTOYHOH aTTEeCTalMH.
JlaGopaTopHBIe, NPaKTHYECKHE U JIEKIMOHHBIE 3aHATHS NpoBoaTCa B «O6wed 6uonornn» ayn.
413 -1. [lepeyeHp MCIONB3YEMOTO JIMIIEH3HOHHOTO MporpaMMHoro obecrnedenus Windows 7.

Microsoft Office 2010.

Pa6ouyio mporpamMmy cocraBuil _cT.npenozasatens kadeapel ITIAJIJ] Poxkosa A.H. ,;/%/W%
(®HO, noanuce)

Peuensent

(MpeacTaBUTE b paboTonarens)

R gyt So A2y /4{/(7/{» DBy [ Bepppces P57 Y2 A2 ek
(67//4/2“/,»(@) Vi % & 1, —— (mecTo pa60Tbl JOJDKHOCTb, DOUO, noanucsk)

[Iporpamma paCCMOTpeHa " 0 eHa 3aceqaHud Kadenpsl . N i S g

IIporokon Ne 7 ot L4 ro,qa

3aBeyommii kKapemapon 4/ f /),?f’ C,% o Lt Atafffoce

(®UO, noanuco)
PaGouas mporpamMma paccMOTpeHa U 0J00peHa Ha 3aceJaHuH y4yeOHO-METOAUYECKOH KOMUCCHH

HaIpaBJICHUs
29 [P3.03 V/ Ih 0ot/ ALl t ot //ﬁ//ﬁ?’ﬁf?p el Ll

Ilpotokon Ne 7 or 29/ rona
[pencenarens KOMUCCHH A /ﬂ?/{/ﬁg AT e /,%/vv
(®PHO, noanucs) 77




JIMCT NEPEYTBEPKJIEHUSA
PABOYEM IMPOI'PAMMBI JUCHUIIIMHBI

Pa6oyas nporpamma ono6pena Ha 2019/2020 yueOnbii rof
IIpotokon 3acenanus kapenper No 7 ' or L8248, //ﬁroz[a
3aBeayronuii kKadeapoi \/ / ffquff/q'/

PaGouast mporpaMma o100peHa Ha y4eOHBIHi rox

[TpoTokon 3acenanus kapeapnl Ne oT roga

3aBenyrouuii kabeapoi

Pa6ouyas nmporpamma o06peHa Ha y4eOHBIN TOJ

[Tportokou 3acenanus kapeapsl Ne oT rojaa

3aBenyromuii kadeapoi




JUCT PETUCTPALIMM U3SMEHEHUA
B pabouyto 11porpamMmy JMCUHUIITHHBI

Obwas buonocus

06pa3oBaTe/IbHOM MPOrpaMMbl HANpaBJeHHsl MOArOTOBKH 35.03.03 Aepoxumus u azponoysoseoeHue,
HATPABIEHHOCTD: A2poxumus u azponoysosedenue (bakarasp)

Howmep
M3MEHEHHUs

BHeceHbl M3MEHEHHs B 4aCTH/pa3/iesibl
paboyeii NporpaMMmel

HUcnonuurenb
dUO

OcHoBaHHe
(HoMep M J1aTa MpoTOKOJIa
3acenaHus kadeapbl)

3aB. kadeapoi

/ Mazupos M.A.

Tloonucs DQUO



