MuHHCTEPCTBO HAYKH H BhIcuiero oopasosanus Poccuiickoii ®enepanuu
®enepanbHOE rOCYJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIETO 00pa3oBaHUs
«BragumMupcekuii rocy1apcTBeHHbI yHHBEPCHTET
umenu Asiekcanapa I'puropreBuua u Huxosas I'puropseBuua CTo/1€TOBBIX»
Barvy)

Wuctutyt buonoruu u Dxonoruu

S

penp

\\_\ e

PABOYAS ITPOTPAMMA JUCIHTUITIMHBI

OB1lIAA BUOJIOTr U
(HaMEeHOBaHUE TUCLUIIMHBI)

HanpaBJI€HHE IMOAT0TOBKH / cnenuaJbHOCTD

06.03.02. ITouBoBeneHue
(KOII U HAUMCHOBAHHUC HaﬂpaBﬂCHMﬂ MNOoArOTOBKH (CﬂCuPlaJIbHOCTH)

HANPaBJIEHHOCTH (MpOo(dHIb) NOATOTOBKH

YnpaBineHue 3eMeIbHBIMHU pecypcamMmu
(HanpaBneHHOCTH (PO HUIIB) TOATOTOBKH))

r. Bnagumup

2019



1. IEJHA OCBOEHU S JUCHHUITJIMHBI

[enblo ocBOeHMS mucHMIUMHbl Q6wjas Guonozus sBIseTcs  (OPMHUPOBAHHE IIETIOCTHOTO
BOCIIPHATHS ()EHOMEHA JKU3HH M OHOJIOTHH KaK M3y4arolllell ero CHCTEMBI HayK.
3amayn: uydeHne oOIeH CHCTEMBI XKMBOM MPHPOJBI M TEOPETHYECKUX TPHHIIHIIOB OHOJIOTHUYECKON
cucTeMaTHKH. V3ydyeHne 0COGEHHOCTEH JKHBBIX OOBEKTOB M HX OTJIIMYMA OT HEXHBOW NMPHUPOIBI ¢ TOYKH
3peHHs] OHOJNOTMYECKOU H DKOJOTMYECKOH HayK, KPHTCPHEB M TIPAHMIl BBUICIEHHS JKHUBBIX OOBEKTOB.
CpaBHATENbHOE H3ydyeHHe (YHIAMEHTAILHBEIX CBOHCTB JKHBOIO HA pasHbIX YPOBHSAX OpraHM3aluy
OuoNorHYeckuX o00BeKTOB., M3yuenme OpraHM3MOB B OJKOJOTHYECKMX CHCTEMaX € akIeHTOM Ha
abuoTHueckre (BakTophl. 3aKOHOMEPHOCTH KPYTrOBOPOTa BEILECTB M SHEPTHH B HKOJIOIMYECKUX CHCTEMaX.
[Ipo6neMbl BOSHUKHOBEHHUS H 00LIMX 1PoOJIeM (UIIOreHes3a JKU3HH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
Jucnununaa O6was 6uono2us OTHOCHTCS K JUCIMIUIAHAM YacTH, (OpMHpYEeMOH y4aCTHHKaMH
obpa3oBaTe/bHbIX OTHOLIEHHH.

3. IINTAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA 11O JUCHHUILIMHE
[InaHupyeMble pe3yibTaThl O0Y4eHHs IO JUCHHIUIMHE, COOTHECEHHBIE C IUIAHHPYEMBIMH pe3yJbTaTaMH
oceoenust OITOIT (KoMIETEHIIUAME ¥ WHAXKATOPAMHU JOCTHIKEHHS KOMIETEHIIMH)

dopmupyeMel [TnanupyeMble pe3ysbTaThl 00yueHHs N0 JUCLMIUIHHE, B COOTBETCTBHH C HaumeHnoanu
e HHAMKATOPOM JOCTHIKEHHA KOMITETCHIIHH € OLIEHOYHOI0
KOMMETEHLUH HMunukaTop nOCTHXKEHHS KOMITETEHLIHH PesynpTaThl 00y4eHHs MO cpeacTsa
(xon, JMCLIUTLTHHE
coziepxaHHe
KOMIETEHLIUH)
VK-1. VK-1.1. 3naer npuHuunsl cbopa, oTtbopa M | 3HaeT: QyHAAMEHTAIbHBIC TecToBBIE
CnocobeH 00001eH s HHpOpPMaLHH, paznens! obuielt 6uonoruu, BOIIPOCHI
ocymectBiaTs | YK-1.2. YMeeT COOTHOCHTb pa3sHOPOAHbIE | HEOOXOAMMBIE /Ui OCBOCHMA
TIOHCK, ABJICHUA M CHCTEMaTH3HpOBAaThb MX B paMkax | obmenpodecCHOHaNbHBIX
KpUTHYECKUH | W30paHHBIX BHIOB npodeccHOHaNbHON | IUCLMIUIHH;
aHAJIM3 U CUHTE3 | JeATEIEHOCTH. HKHBBIE CHCTEMBI: HX
uddopmaumy, | YK-1.3. BnajeeT HaBbIKaMM HAayuHOTO MOMCKA | MOJICKYJIIPHYIO OpraHH3aLHIo,
MPHUMEHSTh ¥ NIPaKTHYECKOH paboThl ¢ MH)OPMAIMOHHBIMH | (PH3HYECKHE, XMMUYECKHE U
CHCTEMHBI/l | MCTOYHMKAMH; METOJAMHU NPUHATHA peleHuil. | GUoNorHyeckue CBOHCTBa;
NOAXO 171s Ymeer: NIpUMEHATL 3HAHHA B
pelLeHus obnactu ob1ueii Ouonoruu mns
MOCTABIIEHHBIX OCBOCHHS
3amay obmenpodeccHOHANBHBIX

IHMCUMIUIMH U pelIeHHA
l'IpOClJECCHOHaJ'IbeIX 3anad.
XapaKTepPH30BaTh OCHOBHLIE
OuHoJIOrHuecKHe 00BEKTHI, BBIIEAS HX
CYLLECTBEHHBIE MPU3HAKH
32KOHOMEPHOCTH JKM3HEAEATEIbHOCTH;

Bnapeer: 6a30BBIMH
NpeAcTaBIeHUIMH pa3Hoo0pa3uu
OUMONIOrHYEeCKUX 00BEKTOB KakK
Beayuero akTopa ycTOHIMBOCTH
JKHBBIX cHCTeM 6HoCGEpPh] B LEIOM
H METOJaMH COBPEMEHHOMH

6uonoruu.
OTIK-1. OTIIK-1.1 3naeT GyHaaMEHTANLHELIE Pa3IeiTbl 3naem: OCHOBHBIE KOHLENUHH U TecToBrle

CriocobeH s | MaTeMaTHkH B 00beme, HeoOXOAMMOM JUIs METO/bl GHONIOrHYECKHUX HAYK; BOIPOCEHI
peIeHHsA BJIAJIEHHs] MaTeMaTH4YeCKUM anmnapaToM, U CTpaTErHio COXpaHeHHUA

npodeccHonans | 06paboTkH HHPOPMALIMKA U aHAIN3A JAHHBIX B 6uopa3HooOpa3ua U OXpaHbI
HBIX 337124 npodeccHOHANBLHON NesATeTbHOCTH TIpHPOJIBI

ucnons3oBatk | OITK- 1.2, YMeeT npuMeHATh METOMIEI METO/AbI HAOJIIONEeHHS, OTTHCAHUA,

OCHOBHBIE CTATUCTHUECKOTO OLEHHBAHHSA U MPOBEPKH uneHTHOUKAINH, KnaccuuKaluy,

3aKOHOMEPHOCT | THIIOTE3, MPOrHO3HPOBAHUA MEPCICKTHB H KYJIbTHBHPOBaHHA GHOJIOTHIECKHX




H B 0BJacTH
MaTeMAaTHKH,
(H3UKH, XUMUH,
HayK 0 3eMIe,
0HoMOrHH U
3KOJIOTHH,
TIPOTHO3UPOBAT
b TIOCTIEICTBUS
CBOEi
npodeccHoHATE
HOH
JIeATeNNBHOCTU

nocaeacTBHil cBoeil npodeccHoHaNBHO
LeATENbHOCTH.

OTIIK-1.3 Bnaneer HaBblkaMK JabOpaTOPHBIX
MCCIIEIOBAHMI B 00J1acTH XUMUU, (PUIHKH,
OMOJIOTHH M 3KOJOTHH

Oﬁ‘beK‘I‘OB; COBPEMEHHBIE
NpeacTaBJICHHA Fr€HETUKE U
CCJICKLIMH

Vmeem: ucnonb3obaTh 06a3oBbie
MpEACTABICHHUA 0
3aKOHOMEPHOCTAX

WHIMBHIYaJIBLHOTO Pa3BUTHA
OHOIOTHYECKHUX 00BEKTOB

npohecCHOHATBHOI AeATeTEHOCTH;
NMpPUMEHAT  HA  TPOH3BOACTBE
GazoBble 06LIETPO(ECCHOHANBHbIE

3HAHHUA 110 GUONOTHH;

Bnadeem: MeToJlaMH
MHKPOCKOIIMH, KYJIbTHBHPOBAHUS
OHMOJIOTHUECKHUX 00bEKTOB,
MaTeMaTHYeCKOH obpaboTku
JaHHBIX

4. OBbEM U CTPYKTYPA JUCHHUIIIMHBI

Tpyn0eMKOCTh JUCIUIUTHHEI COCTABIIAET 3 3aUETHBIX SIUHHUILL, 108 gacoB

TemaTuueckHii niaaH

dopma 00yueHHs — OUHASA

KonrakTHas pabora @opMbl
o0y4arolmxcs TEKYIIero
C Te/IarOrHYeCKUM KOHTpOIS
- paboTHUKOM o YCTIeBaEMOCTH,
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1 O6mue CBOMCTBa ul2 12 |2 2 4
(YHKIIHOHHPOBAaHHE  JKHUBBIX
CHCTEM.

2 Knerka — ocHoBHas ¢opma |2 | 3-4 |2 2 4

OpraHH3allMM >KMBOH MaTepHHU.
MeToabl U3y4eHHUs  KIIETOK.
CrpykTypHO -
(yHKIIHOHANBHAS OpraHU3aLusl
MPOKApUOTUUECKUX u
9YKApHOTHYECKHX KJIETOK,
XUMHYECKHH COCTAB.

3 OOMeH BelecTB U SHEPrHH. 2 5-6 |2 2 4 Peiirunr-
Anabonusm 1 KaTaboJn3M. koHTposIb Ne |
dotocunTe3. XeMOCHHTES.

JpIxanue.
MHuTO3 ¥ Meii03 A 7-8 |2 2 4

5 Pa3MHOXeEHHE, pocT u|2 - |2 2 4
HHIMBHIyAILHOE  pa3BHUTHE 10
OpraHu3MOB.




6 3aKOHOMEPHOCTH  Hepefau | 2 11- |2 2 4 PeiiTHr-
reHeTHYeCKOH  MH(OpMaIUH. 12 KOHTpOJb Ne 2
[eHeTuyeckass  opraHu3anus
xpomocoM.  Cuemienue H
KPOCCHHIOBED.

7 Teopus HBOJIIOLIMH. | 2 13- |2 2 4
ITporcxoxKaeHre YeIoBEKa 14

8 OcHoBEI 9KOJIOTHH. | 2 15- |2 2 4
KoMmoHeHTHI 9KOCHCTEM. 16
ATpO3KOCHCTEMEL.

3 buochepa U YyeJioBekK. | 2 17- |2 2 4 Peitrunr-
AHTpOTIOTEHHBIE BO3JIEHCTBHS. 18 KoHTpOsIb No 3
Oxpana mnpupombl M Cpeibl
oOUTaHHUS.

Bceero 3a 2 cemectp: 2 18 |18 18 36

Hanwuuue B nucipnnnue KIT/KP

Hrtoro no aucuMinHe 2 18 |18 18 36

Conep:xaHHe JIEKIIMOHHBIX 3aHSTHI 110 THCHUILUITHHE
1. O6mue cBoiicTBa 1 PYHKIHMOHHPOBAHHE JKHBBIX CHCTEM.
Cymnocte u cybcTpar xkHM3HH. JKM3HB Kak ocobas ¢opma cymectBoBanus Marepuu. CyOCTpar KHU3HH:
HykienHoBble KucnoTel (JIHK u PHK) u Genku.
CaroiictBa >xuBoro. Cnemuduusocts opranusanuu. OOMeH BEUIECTB W DHEPrHH. YTIOPSIOUYEHHOCTH
crpykTypel. IlesnoctHOCTE M muckpeTHOCTb. CaMoBOCHpoHM3BelJeHHe M pocT. HaclieICTBEHHOCT: H
HU3MEHYHBOCTB. Pa3ipayKMMOCTh U ABMXKEHHE. Peryisius u oOpaTHast CBsI3b.
YpOBHH OpraHH3aluH KHBOIO: MOJIEKYJIIPHO-TeHETHYECKH, KJIETOYHBIH, OPraHU3MEHHBIN, IOMY/ISIHOHHO-
BUJI0BOH, O1oreoneHoTHUECKUI, GHOC(epHBI.
2.Kiierka — ocHoBHast popMa OpraHU3alHM KHBOIT MaTepun. MeToas! uzyuenus kierok. CTpykTypHO
— (yHKIMOHAJBbHAA OPraHH3ALMS NPOKAPHOTHYECKHX H JYKAPHOTHYECKHX KJIETOK, XMMHYECKHI
COCTaB.
Meronae! uzyuenus kinerok. Mukpockonuueckas Texnuka. CBeTosas, (a30Bo-KOHTpacTHaS,
yJbTpadHoneToBas, JIOMHHECIIEHTHAS U SJIEKTPOHHAS MEKPOCKOTHA., [[ATOXHMHYECKHE METOIBL.
JinbdepennuansHoe neHTprdyruposanue, xpomarorpadus u aektpodopes. PEHTreHOCTPYKTYpHBIH
aHanmu3. MeroJ| s1epHOro MarHUTHOTo pe3oHanca. KynpTuBHpoBaHHE KIIETOK HA HCKYCCTBEHHBIX
IIUTATENbHBIX Cpeaax.
CtpykTypHO-(QyHKIHOHAIbHAs OpraHU3alHs POKapHOTHYECKUX KieToK. CTpoeHHe KIIETOYHOH 060JI0UKH.
OcobeHnHocTH reHeTHYecKOro Marepuaia. OpraHou/ibl H BKIFOUEHHS.
CTpykTypHO-pyHKIIHOHAIbHAS OpraHU3alHs 3yKapHOTHYECKHX KIeTOK. Mopdooruyeckoe u
(ynxuronaneHoe pasHoobpasue kineTok. MemOpanHas cucrema. [{uToniasMaTuueckuii MaTpukc.
Knerounsie opranenisl. ['eHeTHYeCKuit MaTeprall.
PasmHokeHHE KiIeToK. MUTOTHYECKOE JiesieHHe W ero OHOoIornyeckuii cMpIci. Massl MuTo3a. MutoTHUecKas
aKTHBHOCTE pa3iH4HbIX TKaHeil. [Ipamoe nenenue (amMuros).
Txanu )KMBOTHEIX U pacTeHui. MexaHH3MB] HHTErpaIMy KIETOK B TKaHsAX. VIH(OpMalOHHEIE POIIECCH B
TKaHAX. OCHOBHBIE THIIBI TKaHEeH M 0COOCHHOCTH THCTOTEHE3A.
OBomonys KIeToK U TKaHell. OCHOBHBIE BOIONMOHHBIE TEHICHIUH. [ HIIOTE3bI MPOUCXOMKIEHHS
SYKapHOTHYECKUX KIJIETOK.
3. Odmen BemecTB u 3Hepruu. AHaGom3M 1 kaTtadoausm. @orocuHTe3. Xemocunres. JIpIxanue.
Anabonusm u katabonusM. Pons AT® B sHepretuueckux nporeccax. ABTo- ¥ TeTepoTpOo(HBIE OPraHHU3MEL
AspobHoe u aHa3pobHOe nerxanue. Perysius Merabonusma.
[Toctynnenue Bemects B kieTkd. [laccuBHEIN TpancnopT Bemects B KieTky. Karanusupyemas muddysus.
AKTHUBHBIH NIepeHoC. DHIOLHUTO3.
@orocunTtes. Ilnanerapuas pons dorocuntesa. Otansl porocunresa. Ponr AT® u HAJI®. XemocuHTES,
OCHOBHBIE Pyl XEMOCHHTE3UPYIOIUX OaKTEpHi.
[loaroroBka sHEpruu K MCIONB30BAHUIO (IbIXaHHe). OCHOBHBIC CTAIMH JBIXaHHs., DHEPreTHUECKUH OamaHc
aHaspoOHOro 1 aspobHoro apxanus. OxucauTensHoe GocdopenrpoBanue. Poib METOXOHAPHIA.




Hcnonp3oBanue sHeprud B Kierkax. OCHOBHBIE BB OHOJIOrHYecKOl paboThl B KieTkax. Meraboiu3M Ha
ypoBHE opranu3MoB. [IpoucxoxaeHue TUIIOB oOMeHa.

4. Muto3 u meiio3

& Pa3MHOmeHHC, POCT H HHAHBHAYAJIBHOE Pa3BHTHE OPraHU3IMOB.

Becrionoe pasMHOXeHHe. PenpoayKTUBHBIA Hponecc y BHpYcoB. BereratuBnoe pasmuoxenue. [lenenue.
MmuoxectBennoe aenenne. @parmentanus. [loukosanue. Cnopoobpazosanue. BereraTuBHOE pazMHOXKEHUE
KYJIBTYPHBIX pacTeHHH.

[TonoBoe pasmHOkeHHe. KoHBrOramms M TpaHCHYKIHs Kak (OpPMBI MOJIOBOrO mpouecca. Komynsuus y
OHOKJIETOYHBIX OpraHu3MoB. [‘amerorene3. OCHOBHBIE 3Tanbl U OHONOIMYECKMH CMBICH MeHo3a.
CriepMaToreHes 4 OBOT'EHES.

OcemeHeHHe W OIUIOJAOTBOpeHHe. HapykHoe M BHyTpeHHee oceMeHeHHe. 3uroreHes. IlapreHoreHes
(ecTecTBEHHBI M HMCKYCCTBEHHBIH). AHaporeHe3. ['mHoreHe3. JIBOliHOE OIUIOJOTBOPEHHE Y IBETKOBBIX
pacTeHui.

Yepenosanue mokoneHuid. [armonaHele W muIiongHble  (asel paseuTHs. [lepBHuYHOE wYepemoBaHMe
nokosienuid. ITonoBoe u Oecmonoe mnokonenue. ['amerodur u cnopodur y pacreHuid. Bropuunoe
yepeJIoBaHKe MTOKOJIeHH. ['eTeporonusi. Merarenes,

[Tonosoit mumopdusm. buonorndeckuit cmoicn mojoBoro aumopdusma. ['epmadpomutusM. MctunHbI 1
JIOXKHBIA repMa@poauTu3M Yy SKUBOTHBIX. ['epmadponutusMm y pacreHuit. OJHOJOMHBIE U JBYJOMHBIE
pacTeHus.

Omnrorenes, ero Tunbl u mnepuonusamus. [lonstue o6 onTorenese. IIposmOpuoHanbHBIN 3Tanm pa3BUTHSL.
OMmbpuonaneubiit  mepuon. Jpobnenue. OOpazoBanue Mopynbl. bnactyna. [actpymsuus. Paszsutue
3apOABIMIEBEIX JHCTKOB. l'ucrorenes W opranoreHes. Jluddepenuuanus u AeTepMHHALUS  KIETOK.
[MTocTamOproHaneHbIit oHTOreHes. FOBeHMIBHEBIN U myOepraTHEI mepuonsl. [IpaMmoe u HenpsMoe pa3BUTHE.
Buonornyeckuit cmpici Metamopgosa. CrapeHHe W cMepTb. [IpoJOKHTENBHOCTE KHU3HH., OcobeHHOCTH
OHTOI'€HE3a PacTEHHIA.

[TporcxoxaeHue cnoco0OB pPasMHOMKEHHs. bBHosoOrMyeckass poib IIOJIOBOrO pasMHOXEHHUs. M3oramus,
aHu30raMusi ¥ ooramus. JKMBOPOXKIeHHE H €ro OHOJOrHYECKHH CMBICIL.

6. 3akoHOoMepHOCTH mepexayu renernyeckoii nungopmanun. 'enernyeckasi OpraHu3anus XpoMocoM.
CueruieHHe U KPOCCHHIOBep.

JoMuHaHTHOCTh M perieccHBHOCTh. OnbiThl I'. Mennens. Pacuiennenue (cerperaums) reHoB. AJuienbHblE
reHbl. ['OMO3UIOTHBIE M F€TEPO3UTOTHBIE OpraHU3Mbl. MHOMKECTBEHHBIH allIeNIU3M.

HesaBucumoe pacnpenenenue reHoB. JluruOpunsple u momuruOpuanble ckpemuBaHus. CBoOonHas
pexoMOUHAIUS AIENBHBIX IIap B raMerax. XpOMOCOMHEBIE OCHOBBI pacIUEIUIEHHs W HE3aBUCHMOTO
nepepacrpeesieHHsl FTEeHOB.

HacnencTBeHHOCTh, CLENJIEHHAss C  [OJOM. MexaHH3Mbl TE€HETHYECKOrO  OIpPENENIEeHHs  IoJa.
JleTepMHHUpOBaHHe TII0JIa OKpy)aromieidf cpemoif. Ponb IONOBBEIX XpOMOCOM B KOHTPOJIUPOBAHHH
MIPH3HAKOB.

Cuerienne u kpoccuHrorep. PaGoter T. Moprana. ['pynnel cuemieHust. buosoruyeckuii cMmbici
KpPOCCHHIOBepa. MONEKyJISIpHbIE MEXAHHU3Mbl W TI'€HETHYECKHH KOHTpOb pekoMOuHanuu. JIuMHeHHbIH
MOPSIIOK TEHOB B XPOMOCOME.

7. Teopus 3Bonouuu. [lpoucxokaeHue yesioBexka

[TpencraBnenust 06 spomonuu o Yapisa JlappuHa, DBOJIIOLMOHHBIE NMPEJACTABJICEHHsT B aHTHYHOM MHpeE.
Meraduznyeckue koHuenuu srnoxu Bospoxknenus. JlokTpuHa abuorenesa u ee onpoepxenue. Paboter O.
Pemu u JI. Ilacrepa. Pa3sBuTHe MIen o MoCIeZOBaTENBHOCTH M TpaHC(hOpPMAaIlHH MPHPOAHBIX Ted. Teopus
sposronuu K. Jlamapka.

Y. JlapBHH 4 €ro Teopusl SBOJMIONUH. JIBIXKYIIHE CHUJIBI 3BOJIONMHA. MeXaHHM3M eCTECTBEHHOro otbopa.
3HavyeHHe JapBHHU3MA JJIs1 pa3BUTHs OHOJIOTHH.

CoBpeMeHHBIE TIPEJCTABICHUS O IPOUCXOXACHHH Xu3HU. KpearuonucTckue kKoHuenuuu. Konuennuu
€CTECTBEHHOTO ITPOUCXO0XKJIEHUE JXKM3HH Ha 3emiie. KocMHUYecKoe NPOHCXOXIEHHE. [ HIIoTe3a NaHCIEPMHUH.
3emHoe npoucxoxaenue. Teopus AWM. Onapuna. Monens npeOHOTHYECKOH SBOJIOLHH.

XoJ, IIaBHBIE HANIPABIECHHS M JOKA3aTEIbCTBA HBOMIOLMH. OCHOBHBIE 3TAllbl PA3BHTHs JKU3HH Ha 3eMIle.
Hanpapnenust MaxposBomonuud. buonormueckuii mporpecc: apomopdos, wuauoanmanTtanus, obmas
nerenepanus. buonormueckuit perpecc M BhIMHUpaHMe. JlOKa3aTeNbCTBA 3BOJIIOLMU: CPABHHTENIBHO-
aHaTOMHYECKHE, SMOPHOIIOrHYECKHE, TAICOHTOJIOTHYEeCKe, OHoreorpaguyecKue.




VYueHue 0 MUKPOIBOJIIOLUY U BUnooOpazoBanue. [lomynaius, kak aneMeHTapHas eAMHUIIA SBOTIONHH. 3aKOH
Xapmu-Baiin6epra. Paborer C.UerBepuxoBa. @axkTOpbl JBONIONMH: H3MEHYMBOCTH, MHIpallHs,
NOMYJISIIMOHHBIE BOJHBI, HM30J4LHs, Ooppba 3a cyllecTBOBaHME, eCTeCTBEHHEIH oTOOp, Apeiid reHOB.
Kpurepuu Buna. Mexanu3mbl Buj000pa3oBaHus. AJUIOIATPHYECKOE M CUMIIATPHYECKOE BUI000pa30BaHKE.
MrHoBeHHOE BHI000pa3oBaHue. Y CTOHYHBOCTE BUIOB.

8. OcHoBbI 3k0/10rHH. KOMIIOHEHTBI 3K0CHCTEM. ArPO3KOCHCTEMBI.

9. buocdepa 1 yenoBeK. AHTponoreHHble Bo3aeiicTBusi. OXpaHa Npupoabl U cpeabl 00NTAHHUS.
[Tompasnenenus W rpaHHubl Ouocheprl. Tumel BeinecTB B Ouochepe. Omnpemensiomas polib KHBOTO
BeIIeCcTBa.

Okonoruyeckre cucrembl. CTpyktypa W (yHKIHs 5KOcHCTeMbl. OCHOBHBIE (YHKIIMOHAJIBHBIE TPYIIIIBL
NPOJYLIEHTbI, KOHCYMEHTBI, peayueHThl. KpyroBopor BemectB. Llenu nuranus. Tpoduueckue ypoBHH.
DHepreTHYecKHe IMPOIECCH B 9KOCHCTEME.

VYeroitunBocTs skocucTeM. OCHOBHBIE THIBI JHHAMHKH OKOCHCTEM W MX IPHYHHBL JKOJOIHYECKHE
cykieccud. [IpolyKTHBHOCTE S9KOCHCTEM Ha Pa3sHbIX CTaqUAX cyKieccuH. KimMakcHble coobiiecTra.

AHTpONOreHHbIE BO3/ICHCTBUS M HANpaBlIeHHs dTUX Bo3nercTBuH. MckyccTBeHHBIE dKocucTeMEl. Oxpana
IPUPOJILI U Cpebl OOUTAHUS.

Copep:xanue J1a60paTOPHLIX 3aHATHII O JUCIUILIHMHE
1. YerpolicTBO CBETOBBIX MUKPOCKOIIOB M PpaBHiia paboThI ¢ HUMH.
2. YpoBHHU OpraHu3alliy XHUBBIX CUCTEM.
3. Tunsl K1eTOK
4. KaueCcTBEHHBIE OTIMYHA KHBOI'O OT HeXHMBOro. OOMen BemecTB M 3HepruH. OCHOBBI OMOXMMHH U
HaCJICICTBEHHOCTH. JleleHne KIEeTKH.
5. 'enetuka. [IpyHIHKIIBI pelIeHHUs] THIIOBBIX 3aJ1a4.
6. ITuessie nenu ¥ TpoduyecKre YPOBHH
7. DKOJIIOTHYECKHE MHPAMHUIBL.
8. [IpoayKTHBHOCTE DKOCHCTEM
9. IIpocTpancTBeHHas ¥ (PYHKIIMOHATIbHAS OpraHu3alus 6uochepsl.

5. OLIEHOYHBIE CPEJICTBA JJISI TEKYILETO KOHTPOJISI YCIEBAEMOCTH,
MMPOMEKYTOUYHOM ATTECTAIIAM IO UTOTAM OCBOEHHSI JUCIIATLINHLI
1 YYEBHO-METOJAUYECKOE OBECIIEYUEHHE CAMOCTOSITEJILHOM PABOTEI
CTYJIEHTOB

5.1. Texkymmii KoHTpoab Bonpocs! K peliTHHI-KOHTPOJIIO
PefiTuHr-koHTpoIB Ne 1
BAPHAHT Ne 1
1. Beigensiot cnenyromue ypoBHH OpraHu3aldi OMOJIOrHYeCKHX CHCTEM:

2. XXu3Hb CyLIECTBYET B BUJIE:
A. 3aKpBITBIX CHCTEM
b. oTkpEITBIX cHCTEM
B. crnoHBIX OGHOIONIHMEPOB
3. OOMeH BelecTB U PHEPTHH, pa3IpaXkUMOCTh, PEIIPOAYKIHS, HACIEACTBEHHOCTD H T.]1I. - 9TO:
A. OCHOBHEBIE PU3HAKH JKU3HH
b. ypoBHU opranu3zanuy OHOJIOIHYECKUX CHCTEM
B.cybcrpar xu3Hu
4. P.BpoyH obHapyxut:
A. a1po
b. xnetky
B. mporonnaszmy
5. Knerka — ocHOBHas pyHKIIMOHATBHAS eIHHHUIIA )KUBBIX OPTaHH3MOB — 3TO:




A. (QYHKIHS KIETOK
b. ocHOBHOH NpH3HAK XKU3HU
B. o110 U3 nonoxeHui KIeTouHol Teoprun
6. [IpoTomnazmy 00pasyIor:
A. mproria3Ma 1 06oouka
b. muromnnasma u sapo
B. obonouka u sapo
7. BHyTpeHHsIs cpe/ia KJIeTKH, IJie MPOTEeKalOT peakui BHYTPUKIETOYHOro 0OMeHa, Ha3bIBaloT:
A. uuTockener
B. nurormmasma
B. ruanonnasma
8. CuHTE3 )HPOB U YIIIEBOJOB IPOTEKAET B:
A. sHIOTUIA3MATHYECKOM CeTH
b. MuTOXOHIpPHIX
B. opranonpax
9. O0s3aTeIbHBIH KOMIIOHEHT BCeX KIIETOK:
A. XJIOpOILIACTEI
b. anpo
B. Bakyonu
10. JlaBneHue, ¢ KOTOPBIM PacTBOPHUTENB (BOJIa) IPOHUKAET Yepe3 MeMOpaHy, Ha3bIBaeTCs:
A. U30TOHUYECKUM
b. runeproHn4ecKkum
B. ocmoTHueCcKHM
BAPUAHT Ne 2
1. Ha kyierouHOM ypOBHE H3y4aroT:
A. mpolneccsl, IPOTEKAIOIIHeE B KUBBIX CHCTEMAax
B. xpaHneHue reneTuueckoif uupopMauu
B. cTpoeHHE H KU3HEAESTEIBHOCTh KJIETOK
2. CyOcTpaToM XH3HHU ABJISIETCS:
A. KOMILJIEKC CIIOMKHBIX OHOMOJIUMEPOB
b. npencraBnenue o 6uonoruuecKoi Gopme IBHKEHUS MATEPHH
B. rensr
3. Hayka, usyvaromas cTpoeHHe, XMMHYECKHH cocTaB U (PYHKIMM KIIETOK, HX pa3sMHOXKEHHE, Pa3BUTHE U
B3aHMO/ICHICTBHE B MHOTOKJIETOYHOM OPTaHHU3ME, Ha3bIBAETCA:
A. nuTtonorus
b. 6uonorus
B. 300norus
. SL.Ilypkune obpaTui BHUMaHHE Ha MOJTY>KHIKOE CTYIEHHCTOE BELIECTBO U HA3Ball €r0:
A. saapo
b. knerky
B. nporomnazmy
5. Kucnoponnsrit stam sHepreTiHdeckoro ooMeHa U OMocuHTe3 crienuduueckux OeIKOB IPOTEKAET B:
A. opranounmax
b. MUTOXOHApPHAX
B. ruanonnasme
6. Knetku TkaHel pacTeHHH U UBOTHBIX HMEIOT:
A. xkpyrayio GopMy U MeJIKHe pasMepsl
B. paznuunyio GopMy M KpyIHBIE pa3Mephl
B. paznuunyto GopMmy U pazMepbl
. YTpata OenxoBoit Monekyoit cBoel cTpyKTypHOH OpraHH3aliy, Ha3bIBAETCH:
A. neHatypanuei
B. rnoGynsapHoi cTpyKTypOi
B. BTOpu4HO# cTpyKTYpOi
. Yr1eBo/1bI BBINOJIHAIOT TPH OCHOBHBIE (DYHKIIHHU:
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3
9. CnoxHBIe BBICOKOMOJEKYJSIDHBIE OHONOIMMEPHl, MOHOMEpAMH KOTOPBIX SBISIOTCS HYKJICOTHUIEL
TPEJICTaBIIIOT COOOM:
A. nmunus!
b. Genku
B. HyKJICHHOBBIE KHCIIOTBI
10. peBuue, Hauboee IPUMUTHBHO YCTPOCHHBIE KIETKH, HA3bIBAIOTCA:
A. IpOKapHOTHYECKUMH
b. sykapuoTHuecKUMHU
B. HekJieTO4YHBIE (DOPMEI
BAPUAHT Ne 3

—_—

. Ha opranuaMeHHOM ypOBHE H3Yy4alOT:
A. Tpoliecchl, MPOTeKaIolHe B KUBLIX CHCTEMaX
B. ocobenHocTH CTpOEHUS U (PYHKIMH OTAEIBHBIX 0cobeit
B. reHeruueckue Mporeccsl, IPOTEKAIOLIUE B XKHUBBIX CHCTEMAX
2. CamooOHOBNEHNE, CAMOBOCIIPON3BEIEHIE, CAMOPET YIS — ITO:
A. pyHnnaMeHTaIbHBIE CBOHCTBA YKUBOTO
b. cyberpat sxu3HH
B. notox BewecTs U 3HEPrUU
3. PeanpHoe wusyyenue crTpoeHHs M (QYHKIUH KJIETOK, HX KOMIIOHEHTOB, XHMMYECKOI'O COCTaBa,
B3aUMOOTHOLICHUH MEXy KJIeTKaMi MHOTOKJICTOYHOTO OpraHu3Ma, SIBJISIIOTCS 3a1a4aMHu:
A. 6uonoruu
B. nutonorun
B. 300morun
. Brepsele xieTky oOHApPYKUI:
A. A. Ban JleBenryx
b. A.Ilypxune
B. P.I'yx
. PenienTopsl, BOCHPHHUMAIOLIHME ONIPE/I/IEHHbIE XUMHUYECKHE BEILECTBA, HA3bIBAIOT:
A. TTTMKOKaJIHMKC
b. raukomuc
B. depmenTHI
6. Cnoco0 nornaimneHus TBEPABIX YaCTHII, HA3bIBACTCA:
A. muddyzus
b. riomxoxanukc
B. daromuTos
7. CucteMoit KaHaJIOB U MONOCTEH IPEICTaBICHEL:
A. MUTOXOHIPHUH
b. supomnazMaTHyeckas ceTh
B. opranouib
. B cbopxe 6eTKOBEIX MOJIEKYII HEIIOCPEICTBEHHO YUaCTBYIOT:
A. pub0OCOMBI
b. MutoxoHapuu
B. SHAOoIIIasMaTH4decKas CEeTh
Konnenrpamus, o0e3BOXKHBaHME U YIJIOTHEHHE CHHTE3HPOBAHHBIX B KIIeTKe OEIKOB, KHPOB,
IIOJIUCaxapua0B | IIOATOTOBKA UX K BEIBEACHHIO H3 KJIETKH, ABJIACTCA OCHOBHOH (PYHKIIHCI‘:I:
A. pubocom
b. mMuToxonapui
B. xommnekca ["onpmxu
10. OpraHoupnsl, cofepiKamuecs TOJILKO B pACTHTEJIBHBIX KIIETKaX:
A. TIacTUIBI
b. pubocomer
B. MuTOXOHIpHH
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Peitmunz-xonmponn Ne 2




BAPHUAHT Ne 1
1. COBOKYIHOCTB MPOIIECCOB, IPOTEKAIOIIHE B KIIETKE OT MOMEHTA €€ TOABJICHHS 0 THOEIM HIIH JeJICHHUs
Ha JIBe JJ0YepHUE, BKJIFOYAIOIIEE U CaMO JCIIEHUE, Ha3bIBAETC:
A. nienenne
B. XH3HEHHBIH LUK KIETKH
B. untepdasa
2. Copepxanue reHeTHueckod wuHpOpManuu B KJIETKE B IOCTCUHTETHUYECKHH IEPHOJ BBINVISIUT
cleyomuM 00pa3oM:
A. 2n2xp
B. 2nlxp
B. 2n3xp
3. CrnoxHoe OeNneHHe KIETKH, OOYCIOBICHHBIH Ba)XKHEHINIMMHU SIBICHUSMH >KH3HEAEATEIBHOCTH: POCT,
pa3sBUTHE H T.J;
A. meiio3
b. anadaza
B. muT03
4. Ilpu oceMeHEHHH IPOUCXO/IUT:
A. pa3sMHOKEeHHE
b. Muro3
B. omnonorBopenue
5. PazMHoOM)eHHe, KOTOpOe OCYIIECTBISETCS BereTAaTHBHBIMU YacTAMHU Tejla OpraHu3Ma:
A. BereTaTHBHOE pPa3MHOMKEHHE
b. monoBoe pasMHOxeHUE
B. cnopoobpa3oBanue
6. CoBOKyIHOCTH IIPOIIECCOB pa3BUTHS OpraHu3Ma C MOMEHTa oO0pa3oBaHUsI 3WUTOTHI 10 CMEPTH,
Ha3bIBACTCSA:
A. )KM3HEHHBIH UK
b. onrorenes
B. ramerorenes
7. Paznuuaror ABa OCHOBHBIX THIIA PA3MHOMKCHHUS:
L;
2.
8. Ilepuon B »u3HEAEATENLHOCTH KIETKH OT ee 00pa3oBaHUs 0 Havyalla CIIeAyIOIIero AeJIeHHs:
A. unTepdasa
Bb. >xHM3HeHHBIA UK
B. mMuTOTHYECKMH LUK
9. CoOBOKYNHOCTH IIPOIIECCOB, IPOTEKAIOIUX B KJIETKE OT OJJHOTO JENIEHHUS A0 JPYroro, BKIIQUYAIOIIEee caMmo
JIEJICHHE:
A. unrepdasa
B. W3HEHHBIH UK
B. MUTOTHYECKH [IUKII
10.  OpraHu3Mmebl, He CIOCOOHBIE CHHTE3HPOBATH OPraHHYECKHE BELIECTBA M3 HEOPraHMYECKHX H
HCIOJIE3YIOIIKE B KAaYeCTBE IUIIK MOTOBLIE OpraHMYecKue COeJHHeH!S, Ha3bIBAOTC
A. rerepoTpodHEIe
b. aBrorpoduble
B. xeMoCHHTE3UpPYIOLIUMHU
BAPHUAHT Ne 2
1. CoBOKyIHOCTE IIPOLECCOB, IPOTEKAIOIIMX B KJIETKE OT OJHOIO JEJIEHHS JI0 IPYroro, BKIKOYAIOLIEe caMo
JleJIeHHe, Ha3bIBaeTCs:
A. METOTHYECKHM LIUKIIOM
B. XHM3HEHHBIM IIUKIIOM
B. nenenuem
2. . Kakoit 0cHOBHOH mpoliecc HAET B KJIETKEe B CHHTETHUECKHH MepHO:
A. pernkanus monekyn JIHK
b. poct




B. cunrez PHK
3. CnocoOHOCTh >KMBBIX OPraHM3MOB BOCIIPOM3BOJUTE cebe 1momo0HBIX, obecreunBas HEMpPepEIBHOCTE H
IIPEEMCTBEHHOCTD JKHU3HHU B DALy ITOKOJICHUM:
A. poct
B. pasMHOXEeHHE
B. pasButne
4. B pa3sMHOXEHHMH y4aCTBYET TOJBKO OIHA POAUTENbCKas 0CO0b, M3 YaCTH TeJla KOTOPOiH pa3BHBACTCA
JOYEepHHUH opranusM. Takoe pa3sMHOXKEHHE Ha3bIBACTCS:
A. TI0JIOBOE pa3MHOKEHUE
b. Gecnonoe pazMHOMKEHHE
B. cnopoobpazoBanue
5. Ilpouecce, obecneynBarOUMi BCTPEUY CIepMaTo30Ha U SIHIIEKIETKH, Ha3bIBaeTCs:
A. BereTaTHBHOE Pa3MHOMKEHHE
b. momoBoe pazMHOXKEHHE
B. ocemenenue
6. Ilpum nomaom apoGienuu (y JaHLETHHKA) HAa cTaguu 32 OIACTOMEPOB 3apOMBII HMEET BHJ{ SITOJIBI
MaJIHHBI H HA3bIBAETCS:
A. 6nactomep
b. 6nacryna
B. mopyna
7. Obpa3oBaHue JIBYXCIIOHHOTO 3apopliia, Ha3bIBAeTCA
A. Gnactomep
b. racrpynsuus
B. mopyna
8. IlocTaMOpHOHANIBHOE Pa3BUTHE MOXKET OBITH:
1.
2

9. Bup Oecmonoro pasMHOMEHHs, NIpPH KOTOPOM Ha MATEPHHCKOM OpraHu3Me o0pasyioTcs
CIELMAIM3HPOBAaHHBIC KIETKH, [IPOPACTAIONIHE B HOBBIH OpraHu3M, Ha3bIBAETCH:
A. BeretaTUBHOE pa3MHOKEHUE
b. cnmopooGpa3oBanue
B. ocemenenne
10. ITpu monoBoM pa3MHOKEHUH IIPOUCKOIUT

BAPUAHT Ne 3
1. Tlepuom B >XH3HEAEATENBHOCTH KIETKH OT ee o0Opa3oBaHHs NO Hayala CIEAYIOIEro JeleHHs,
Ha3bIBaCTCH:
A. MUTOTHYECKHM ITUKJIOM
b. unrepdazoii
B. nenenuem
2 [lepeuncnuTe Kakue MpOIECCHl IPOTEKAIOT B KIETKE B IPECHHTETHYECKHH MEPHOL:

3. O6meH reHeTnueckoit HHGOpMALMK MeXy 0COOSIMH OJJHOrO BH/IA:
A. KOHBIOTAIUS
b. cnopooGpa3zoBanue
B. ramerorenes
4. CoBOKYIHOCTb IPOLECCOB Pa3sBUTHA OPraHM3Ma ¢ MOMEHTa 00pa30BaHHs 3UTOTHI IO CMEPTH:
A. JKU3HEHHBIH [UKJI
b. onTtorenes
B. ramerorenes
5. OOBbeIHHEHHE TeHETHUECKON HH(POPMAIMH JBYX POJUTENECKMX OPraHM3MOB B OJJHOM 0COOH:
A. TI0JIOBOE Pa3sMHOXKEHUE
b. 6ecnionoe pasmMHoOXKeHME




B. cmopoo6pa3oBanue

6. Kakoii ocHOBHOI IIporiecc UAET B KJIIETKE B CHHTETHUYECKUH IEPHOL:

A. pemmkanus mosexyn JJHK

b. pocr

B. cuntez PHK

7. Knetku, obpasyronuecs B pe3yybTarte IpoOIeH s, Ha3bIBAIOTCS:

A. mopyna

b. Gnactyna

B. GrmactoMepsl
8. V¥V GospIIHHCTBA MEPBUYHO BOJHBIX JKHBOTHBIX (PBIO M 3€MHOBOJHBIX) CIIEPMATO30MIBI H SHIEKIETKH
BBIOpAachIBAalOTCS B BONAY, TIJieé M TPOHUCXOAUT HX BCTpeya. Takoe OCEMEHEHHE Ha3bIBAETCs

9.  COBOKYIHOCTh IPOIECCOB, IIPOTEKAIOIIHE B KJIeTKEe OT OJHOTO AENCHHs A0 APYroro, BKIIOUAIOIIEe
caMmo JeleHHE, Ha3bIBAETC !

A. nenenue

B. JXW3HEHHBIH UKII KJIETKH

B. unTepdaza
10. Tlocie oceMeHeHHs NPOMCXOMUT OIUIOJAOTBOPEHHE ¢ 00pa3oBaHHEM AMIUIOMAHOH 3UTOTHI, B KOTOPOIi
Ka)ciash Iapa TOMOJIOTMYHBIX XPOMOCOM IIpeICTaBlI€HAa OJHOH MAaTEpPUHCKOH H OJHOH OTIOBCKOH,
COCTOSIIIUMH U3 OJIHOM xpoMaTuasl, wn Inlxp+1Inlxp— ....n....xp

3amaua 1B mpomecce AMCCUMMISIIMKM TPOU3OLLIO pacuielieHHe 17 MOJb IUIIOKO3BI, M3 KOTOPBIX
KHCIIOPOAHOMY pacIIeNIeHUIO OIBepriuck 3 Moist. Onpenenure: 1) CKOJIBKO MOJIb MOJIOYHOH KHMCIIOTHI H
YIIIEKHCIIOT0 Ta3a MpH 3ToM obOpa3oBaHo; 2) ckonbko Moib AT® mnpu 3T0OM CHHTE3HPOBAHO; 3) CKOJIBKO
JHEPrHH W B Kakoil dopme akkymynupoBaHo B 3THX Mosekynax AT®; 4) ckompko MONB KHCIOpOJa
H3pacXo/I0BaHO Ha OKHCJIeHHe 00pa3zoBaBLIelcs IPpH 3TOM MoIo4HOH kucaoThl?(OTBeT: 28 u 18 Mous, 142
Mok, 5680 kJxk, 18)

3amava 2B pesysibTare QUCCHMMIISIMM B KJIeTKaX 0o0pa3oBaloch 5 MOJIb MOJIOUHON KHCIOTBI H 27 MOJb
yraekucioro raza. Onpenenure: 1) CKOJIBKO BCETO MOJIb TIIFOKO3BI H3PACXOM0BAHO; 2) CKOJIBKO M3 HHX IIOJ-
BEPIJOCh TOJBKO HEIONHOMY M CKOJBKO ITOJHOMY pacLIEIIEHHIO; 3) cKonbko Monekyn AT®O mpu sTom
CHHTE3MPOBAHO M CKOJIBKO 3HEPTHH aKKyMyJIHpoBaHO; 4) ckonbko Mosib O2H3pacxo/l0BaHO Ha OKHCIICHHE
oOpasosasiueiics monounoi kucnotel?(Oteet: 7; 4.5 + 2.5 monk; 176 moinb, 7949 xJlx; 27).

3amaua 3B pesynpraTe MHCCHMWISUMH B KieTKax 00pa3oBalock 5 MOJIE MOJIOYHOH KHCIIOTBI H 27 MOIb
yryekucioro rasa. Onpeznenure: 1) CKOJIbKO BCEr0 MOJIb IIIOKO3bl H3PACX0A0BaHO; 2) CKOJIBKO M3 HUX IOJ-
BEpPIJIOCh TOJBKO HENOJNHOMY M CKOJBKO IIONIHOMY paclielieHuro; 3) ckoinbko AT® mpu 3TtoMm
CHHTE3MPOBAHO M CKOJLKO JHEPruH aKKyMyJIHpoBaHO; 4) ckoiabko Moab O2H3pacxo-10BaHO HA OKHUCIIEHHE
obpa3zopagiueiics MosoyHOH kucnoTe?(OTBeT: 1) 7 Monb; 2) 4.5 MOIIb —HEMOJIHOMY, 2.5 —TIoHOMY; 3) 176
Mosb AT®, 7040 x/Ix; 27 O2)




Peiimunz-konmpons Ne 3
Pewenue cenemuyeckux 3a0ay.
1.V uenoBeka Kapuif BET I71a3 JOMHUHHDYET Haj rolyOBIM, a CMOCOOHOCTB JIydIlC BIAJCTh
MpaBoil PyKOi#l —HaJ JIEBOPYKOCTBIO, MPHYEM TeHbl O0OMX NPHU3HAKOB HAXOMATCH B PasHBIX
xpoMocomax. OmnpejienuTe TFeHOTUIIEl M (DEHOTHIIBI JAETEH, €CllM MX POAMTENH —Kaperiasble
NpaBIIM, TETEPO3UTOTHhIE 10 obouM mnpusHakam. KakoBa BEpOSTHOCTH — POXKICHHS
rojrybormazoro pebeHka —JieBiun?
2.V denoBeka CYIIECTBYET IBa THUIIA CIIENOTHI, KaXJaas M3 KOTOPBIX HMEET ayTOCOMHO —
peLECCHBHBIHN THII HacIeoBaHUs. ['eHbl, 00yCIOBIMBABIIKE 9TH IPH3HAKH, HAXOAATCSA B Pa3HBIX
mapax ayrtocoM. Ompezenute BEPOSTHOCTh POXICHHS CIENOro peGeHKa, eclii H3BECTHO, YTO
ponuTenu 3psune, 00e OabyIIKH HMMEIOT OJMHAKOBBIH BHJ HACIEACTBCHHOH CICHOTEL, B
POJIOCIIOBHO# YLK ClIy4aeB HACIEACTBEHHOM CIIENOTHI HE BCTPEYAIOCH.
3.V apo3oduiisl TeH cepoit OKpackH Tejla JOMHHUPYET HaJl FeHOM YEPHOTO 1BeTa, IeH JUIMHHBIX
KPBUIBEB -HAJl TEHOM YKOPOUEHHbIX KPBUIBEB. JIMTETEPO3HIOTHBIX CaMOK CKPECTUIIH C CaMIlaMHy,
HMEBIIMMH YEPHOE TEJI0 M YKOPOUCHHBIE KPBUIbi. B IOTOMCTBE 0Ka3auoch CephIX ¢ JUIMHHBIMU
KpEUTbSME ocobeii 1419, 4epHBIX C YKOPOUEHHBIMH KPBUIbAMH -1398, 4epHBIX ¢ JUIMHHBIMH
KPELIBAME -286, CEpBIX ¢ yKOPOUEHHBIMH KpbUIbsMH -289. CocTaBbTe CXeMy CKpELIMBaHHI.
COOTBETCTBEHHO NPUBEJEHHBIM PE3yJIbTaTaM CKPEIUBA-HUSA YKOKHTE, KAKOE U3 [IPUBEICHHBIX
HIJKE yTBEPXKIEHMI [paBUIIBHO:A) TEHbl CLEIUICHB: aljleld Cepod OKpacku Tena H
YKOPOYEHHBIX KPBLIbEB HAXOAATCS B OJHOH XPOMOCOME, @ allefid YepPHOH OKpacku Tela H
JUIMHHBIX KPBUIbEB —B ee romojiore. Bo Bpems Melo3a MpoH30IIeN KPOCCHHIOBED; 0) reHBI He
CLEIUICHBl U HAXOMAATCS B Pa3HBIX [ApaX TOMOJIOTHYHBEIX XPOMOCOM; B) TI€HBI CLEIJICHBL:
aUIeNM YEpHOH OKpackd Tejla ¥ YKOPOYEHHBIX KPbUIBEB HAXOAATCS B OJHOW XPOMOCOME, a
aJIeNH Cepoii OKpacKH Tella | JUIHHHBIX KPBUIBEB -B ee romoJsiore.Bo Bpems Meio3a Ipou3oIe
KPOCCHHTOBED.
4. Y npo3oduiabl reH KpacHBIX IJa3 JOMHHHMPYeT HaJ reHoM OenbIxX riias, a reH MIMHHBIX
KPBUILEB -HajJ T€HOM YKOPOYEHHBIX KpBUIbEB. JIMIE€TEpPO3HUTOTHBIX CAMOK CKPECTHIH C
caMIIaMH, IMEBIIMMH OeJible IJla3a W KOPOTKHe KpbUIbi. B moTtomcrse okasanock S11 Myx ¢
KPACHBIMH I71a3aMHU U JUIMHHBIMHA KPBUIBIMH, 499 -C KpacCHBIMH IJ1a3aMU U YKOPOYESHHBI-28
MH KpBUIBAMH, 504 -c GelbIMH Tila3aMi W JUIMHHBIMH KpbLIbAMH, 509 -c OenbMu riasamu
YKOPOYEHHBIMH KpbUTbsMH. CocTaBbTe cXeMy CKpeluuBanus. OnpeJenure TNl HACICI0BaHU 1
(ecyTH BO3MOXHO) PACCTOSIHHE MEXK/Ty T€HAMH.
5. Y nposoduiisl aienh HOPMAaJIbHBIX KPBUIBEB VEIOMHHHDPYET HaJl JuleleM 3adaTO4YHBIX
KPBITHEB Vg, a alUlellb HOPMAlTbHOM KpacHOH OKpackd ma3 P -Hajg aieneM myprypHOH
OKpackd TIJia3 p. ['OMO3HTOTHYIO MyXy JHMKOTO THNA CKPECTHJIM ¢ OeCKpBUIOH MYXOH ¢
MypIYPHBIMH TJIa3aMH, a 3aT€M IOJy4eHHBIX MOTOMKOB CKPECTHJIM Mexay coboil. Bo Bropom
TOKOJIEHUH Tonyduam 157 Myx jgukoro tuma, 161 mypmypHornasyioo Geckpbuiyio, 29
KPAcHOTTA3bIX GECKPBUIBIX W 33 KPBUIATBIX C IIypIypHbIMH Ijla3aMi. OOBIACHUTE MOJy4YeHHBIE
pesynbTatel. Pemenue.llpy CKpelMBAaHUH JBYX JUIETEPO3UIOT COIVIACHO 3aKOHaM MeHjels
CJIeOOBAJI0O OXKHIATE CJICAYIOLIEro paclICIlNICHHUSA! 9 MyYX JHKOI'O THIIA ! 3 KpaCHOTJIa3bIe
GeckpbUible : 3 KphUIATBIE C MypOyPHBIMH IasaMH @ 1 myprnypHoryiasas Geckpbuias.
Habmonaemoe pacuieiuieHHe pe3Ko OTIHYAeTCs OT 0XKHMAAeMOro. JDTO yKasblBaeT Ha TO, YTO HE
BBITIONIHSAETCA TpeOOBaHHWE HE3aBUCHMOTO HACJEN0BaHHA HEAUICIbHBIX CHOB, T. €. TCHbI VEU P
HaxosTcs B ofiHOM Xpomocome. 'ereposurotsr VgP/vgps ocHoBHOM 00pasyioT rameTsl VgPu
vgp. Tpu monHOM cuemIeHud paciuervienie B F2nomxHo 6bITh 3 Vg-P-: 1 vgvgpp. ['ametsl
Vgpu vgPoGpasoBamuce B pe3yjbTaTe KPOCCHHTOBEpa —IIEpeKpecTa XpoMocom. MoxHO
ONpeeuTh PacCTOSHIHEe MEXAy reHaMd vgH p. OHO OyZeT paBHO MPO-LIEHTY KPOCCOBEPHBIX
ocobeii: (29 + 33) : 380 * 100% =16,3%.0T1BerT. I'eHbl, ONpeaesomue MPU3HAKK «ITypITypHEIE
ra3a» M «3a4aToYHble KpBI-IbSA», HAXOAATCA B OJHOM XpOMOCOME Ha paccTosHud 16,3
CaHTHMOPraHHJIbL.




6.M3BectHa HacnencTBeHHas (opma paxuTa, TPYOHO NOAAarolascsa JieyeHHo. B Opaxax
MY)XYHH, KOTOpPBEIE B AETCTBE CTpajald 3TUM 3a00JE€BaHHEM, ¢ HOPMAIBHBIMH JKEHUIMHAMH
JlouepH Bcerya GONbHEL, a CBIHOBBS Beeria 310poBbl. Kak Hacnenyercs 3abonesanue?

7.V uenomeka ren remouiuMH cremieH ¢ X-XxpoMocomoil. JleByluka, OTell KOTOpOH HMe
reMOQUIIHIO, BEIXOMUT 3aMyK 3a 3/10pOBOTO MyX4uHy. OIpefenuTe BEPOATHOCTL POXKICHHUSA B
9TOM CeMbe 3JI0POBBIX JNETEH

5.2. IlpomekyTOUHAS aTTECTALMA 10 HTOraM OCBOCHHS JUCIIUIIIHHEI

BOIIpOCbl K 3K3aMCHY

Jlpenmer u 3apaun OHOJIOTHH.

2.Meto b OMONOTHYECKHUX HCCIIEI0BAHHH.

3.Kparkas uctopus cTaHOBJICHUs OMOJIOTHH KaK HAYKH.

4. YpoBHHU OMOJIOrHYECKOH OpraHu3aluu.

5.YporuHu cTpyKTYpHOH nuddepeHInanuy opraHu3MoB.

6.ITpokapHOTEl. DYKapHOTEL.

7.Bupycel —HekeTo4Has (popMa KHU3HH.

8.0co0eHHOCTH CTPOEHUS PACTHTEJILHOM, JKUBOTHOM U TpHOHOM KIETKH.

9.ITonsTre 00 aHAbOIMYECKOMH KaTabOJMUECKOM anrapaTe KIeTKH

10.0prasemibl  KJIeTkd (Sp0, MHTOXOHJAPHH, IUIACTHABI, JH30COMBI, ammapar [ onbmxy,
SHJOIUIA3MATHYECKUN PETUKYIIYM, piOOCOMBI, IIUTOCKENET): CTPYKTypa U (DYHKIIHH.

11.Pone BO/IBI B dKH3HEACATEIBHOCTH KIIETKH.

12.0pranuveckue coeMHeHHs! KIeTKH. benku, yrneBoapl, munuael. CTpoenue, GyHKIHU
13.HykneunoBbie kuciotel. Mogens Yorcona-Kpuka. CpoiicrBa monexynsr JIHK. O6meii
IPEACTABJIEHUS O IIOTOKE 3HEPrUH U MH(MOPMALUH B IPUPOJIE.

14.®otocunTe3, CBETOBBIE M TEMHOBBIE peaKIMi (POTOCHHTE3A.

15.XemocuHTEe3. 3HaUeHHE XEMOCHHTE3A.

16.Buosiornyeckoe OKHCICHHE, DTalbl OKHCISHHS TTIOKO3EI IPH KIETOYHOM JABbIXaHHH.
17.Paznoobpasue GpopMm pasMHOKEHHS B IPUPOJE

18.becnonoe pazmuoxenue. CriocoOb! 6eCIIoIoro pasMHOKEHHS

19.ITonoBoe pazmuoxenue. CrocoObl OJIOBOTO Pa3sMHOMKEHHS.

20.KneTouHBIH IUKII.

21.Murto3s, pa3sl MUTO3a. bHoJIorHyeckoe 3HaUeHHE MUTO3a. AMHTO3

22 Meiio3. ®a3sl Meiio3a. 3HayeHue Meitoza. OTiuyue Melio3a 0T MUTO3a.

23.. BuocunTes Oejika Kak B3auMMOJeifCTBHE IIOTOKOB BEIIECTBa, MH(GOPMAIMH M JHEPTHH.
Dranel cHHTe3a OeJika.

24.Ponib HYKJIEHHOBBIX KHCJIOT B OHOCHHTE3e Oelka.

25.Perynsamnus cuHTe3a Oenka METOIOM HHAYKIHH U penpeccHH (cxema JKakoba u Mo-Ho).
26.MlHiMBHIyaIbHOE pa3sBUTHE OpraHu3MoB. [lepuoausanus oHTOreHesa.

27. Teopus KpHTHYECKUX IIEPHOJIOB.

28.'ereTryeckuii koa. OCHOBHBIE CBOMCTBA FT€HETHUECKOr0 KO/A.

29.Bo3BpaTHOE, aHAIM3UPYIOLIEe CKPELIMBaHHE,

30.I'enetuka noJja. CuerieHHOE ¢ IIOJIOM HacjJIeJOBaHHE

31. U3MeHUYHBOCTE: €€ BHBI H 3HAUCHHE

32. Teopuu BO3HUKHOBEHHS JKH3HH: KpeallMOHM3M; CaMOIIPOM3BOJIBHOE 3apOKICHHUE;
MaHCHEePMHUS; TEOPUS CTALIHOHAPHOTO COCTOSHUS; OHOXHMMUUYECKas IBOJIIOLIUS.
33.DBOMONMOHHEIH [TOAXO0/, €ro UCTOKH, CYIITHOCTL ¥ 3HA4CHHE

34. VI3MeH4YHUBOCTbh, €€ BUbI U 3HAYECHHE.

35.1lonatue o Bupe u nonyaduuu. llomymanus —srmeMeHTapHas 3BOJIOIUOHHAA EIWHHILIA.
36.Ananramnuu.

37.11ytu nocTHKEHHUS OHMOJIOrMYECKOTro IIporpecca.

38.Jloka3zarenbCcTRa HBOJIOMHM OPraHUYecKoro MUpa.




39.JIBMxKyIIlHe CHJIBI SBOJIIOIMHU: HACIeCTBEHHOCTh, O0phba 3a CyInecTBOBaHHE, H3MEHUHBOCTS,
€CTeCTBEHHEIH 0TOOD.

40.DopmpI ecTecTBEHHOTO 0TOOPA.

41 Kpurepun Buza.

42.Bunoobpazoranue. [lyth  BumooOpaszoBanus  (dpunerudeckoe, TuOPHUIOTEHHOE,
IMBEPTEHIIHS ).

43.0cHOBHBIE  HampaBliEeHHs  HBOJIOLHOHHOrO mpouecca (Ouosornyeckuid  mporpecc,
OHONOrHYECKHH perpecc).

44 Muoroobpasne BHIOB Kak pe3ynsTaT odBomonuu. CHcTeMa OpraHM4ecKoro MHUpa.
45.11puHLHMIIEI KJIACCH(DHKALIMK KUBBIX OPraHH3MOB.,

46.Kpatkas xapakTepHCTHKa OCHOBHBIX LIAPCTB, THIIOB M KJIACCOB JKHMBBIX OPraHM3MOB.

47 Ilomynsauus ¥ ee OCHOBHBIE XapaKTEPHCTHKH (POKIAAE€MOCTh, CMEPTHOCTH, BO3pacTHas U
TI0JI0OBas CTPYKTYpa, THHAMHKA TTOMYJIAMN).

48.ITonsarue o 6uonenose. CTpykrypa 6uoreHosa.

49, Tunsl B3aHMOOTHOIIEHHH OPraHU3MOB B OHoIeH03aX. [IHINEBBIE LIETH U CETH.

50.ITonsTre 06 s3xocucteme u Ouoreonenose. CTpykrypa OHoreoneHnosa.

51.2tans! 3Bosmonuu 6uochepsl. [lonatue o Hoochepe.

52.0cHOBHBIE TI00AIBHBIE SKOJIOTHYECKUE TPOOIIEMbl COBPEMEHHOCTH

53. Jlemorpaduieckuii B3pbIB, €r0 MPHUYKUHBI U ITOCIEICTBHS.

54.3arpsi3HeHue OKpyKarollel cpesibl U NOPOKAAEMBIE HM ITPOOIIEMBI

55. Ilpobnema rnoGajbHOro NOTEMJIEHUS H «O30HOBas IIpodiema.

56.YHHYTONKEHHE JIECOB, JIErpalaliisl IOYBEHHOI0 IIOKPOBA H OIyCThIHUBAHHE.

57.Coxpanenue GuopaszHoobpa3zusi.

58.0xpansieMble IPHUPOIHBIE TEPPUTOPHH.

59.IloHsTHE O palMOHAIBHOM MPHUPOJIONOIH30BAHHUH. OKOJIOTHYECKHE  MPHHIIUIIBI
PaIMOHAIBHOTO MPHPOAOIIOIBE30BaHHS

5.3. CamocTosiTesibHas paboTa ody4yarmerocs.
1. Xumuueckui coctaB Ki1eTKd. Bojja U MHHEpaIbHBIE BELLIECTBA B KIIETKE.
2. Ctpoenue, knaccH(UKalUst U QYHKIMH YIIIEBOIOB.
3. Crpoenne, knaccuukanus ¥ QyHKIHMH TUITHIOB.
4. Crpoenue u knaccuuKanus aMHHOKHCIIOT.
5. Ctpoenue, knaccupuxanust U GyHKIHMH BUTAMHHOB.
6. Crpoenue, knaccupuxanus U QyHKIMH OEIKOB.
7. Crpoenue u knaccupuxanus GpepMeHTOB.
8. Kuneruka ¢epMEHTATHBHOTO KaTaJlu3a.
9. Ctpoenue, knaccuduxanys 1 QyHKIIUHA HYKICHHOBBIX KUCIIOT.
10. Xumuueckuii coctaB kieTky. Bojla u MuUHepalbHBIE BELECTBA B KIIETKE.
11. BnusiHMe BHYTPEHHHX UM BHEIIHUX (akTOpOB Ha (OTOCHHTE3.
12. KocMuueckas poib OTOCHHTE3A.
13. Obwias xapakTepUCTHKA U STAIlbl JbIXaHUS.
14. JIprxarenbHbld KOG HUIHEHT.
15. ®UTOrOpMOHEI pocTa.
16. ®UTOrOPMOHEI CTApEHUs U CTpecca.
17. OcHOBBI OMOTEXHOJIOTHH.
18. leiicTBUe paguallii Ha PACTEHHS.
19. Annenonaruyeckue B3aUMOICHCTBHS B LIEHO3E.
20. YcToituuBoCTh pacTeHui k 60sie3HAM (MMMYHHUTET).
21. JleficTBUe Ha pacTeHHs NECTULIUAOB.




DOoHI OIIEHOYHBIX MaTE€pHaJiOB

JOKYMCHTOM.

(®OM) jans  npoBelneHHS
c(OPMHUPOBAHHOCTH KOMIIETEHIHH 00Yy4YalomUXcs MO JUCLHUIUIMHE OQOPMILIETCS OTIAENIBHBIM

aTTeCTallid YPOBHS

6. YYEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHE

JUCIHUITINHBI
6.1. KnuroodecrneyeHHOCTD
HauMeHOBaHKE JIATEPATYPLL: ABTOP, HA3BaHHE, BUIL Ton KHHUT'OOBECITEHEHHOCTD
M3JaHHs, U3aTENBCTBO H3JaHHA
KonnuecTBo 3K3eMILIAPOB Hanuuue B 3J1eKTPOHHOIH
u3JaHuii B GHONHOTEKE Ooubnuorexke Bal'y
BnI'Y B COOTBETCTBHH C
©I'0C BO
1 2 3 4
OcHogHas nuTepaTypa*
1 JTaGopaTopHBIif MPAKTHKYM MO AMCLMIUIHHE 2015 71 http://e.lib.vlsu.ru/hand
#LIGHIAR BHeRamI! 1e/123456789/4267
LllenTtepora E. M. Poxkkosa A. H.; Bnanum. roc. yH-
TuM. A.T. u H. T. CroneroBsix. — Bnagumup : M3n-
Bo Bal'V, 2015. - 116 c.
2. Iymxerwa H.U. Bruoxumus. Kype nexuuit mo 2011 26 http://e.lib.vlsu.ru/hand
ouoxumuu . U3n-so Bragumupcekoro 1e/123456789/2951
rocyaapcTBeHHOTO YHUBepcHTeTa, 2011. 41c.
3. Bruo¢u3MUecKHe OCHOBBI JKMBBIX CHCTEM: yueOHoe 2015 31 http://e.lib.vlsu.ru/hand
noco6ue 1e/123456789/4505
Kysueuos A. A. ; Bnaaum. roc. yH-T um. A. I u H.
I". CroneroBbix. — Bnagumup : M3a-so Bal'V, 20135.
- 128 ¢
4. BospactHas aHaTOMMA, QU3MONOrUA U FMIMeHa: 2014 26 http://e.lib.vlsu.ru/hand
npakTHkyM, I'pauesa E. I1. Baxtanrosa I'. M. 1e/123456789/3425
Kans6un B, A. Ycoes B. M. Uyiikuna M. A. U3xn-8o
BnaguMHpPCKOro rocy1apcTBEHHOTO YHHBEPCHTETA,
2014. 36c.

JlononHuTebHas JIMTepaTypa

EcTecTBEHHOHAYYHas KapTHHA MUpa: yueOHOe 2016 61 http://e.lib.vlsu.ru/handle
nocobue, ['ybepHatopona JI. H..- Bragumup : /123456789/4905
Bnanumupckuii rocy1apcTBEHHBIH YHHBEPCHTET
umenn Anekcannpa 'puropsesnya u Hukonas
I'puropeesuya Cronetoselx (Bal'y), 2016 .- 70 c.
6.2. Ilepuoauyeckne U3TaHUSA
L. xypHan [Tousoenenue (http://sciencejournals.ru/journal/pochved/)
2 xypuan Arpoxumus (http:/sciencejournals.ru/journal/agro/)
3. sxypuan 3emnenenue (http://jurzemledelie.ru/)
6.3. UHTEepHeT-pecypcesbl
° Dnektponnas 6Gubmmoreka ¢akynerera IlousoBenenus MIY um. M.B, Jlomonocosa
http://www.pochva.com/
o EnuHEIH rocyIapcTBEHHBIH peecTp MoYBEHHBIX pecypcoB Poccun http://egrpr.esoil.ru/

o http://egrpr.soil.msu.ru/
o http://TTouBoBen. pd




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIIMHBI
Jlng peanu3anuy JaHHOW [UCLMIUIMHBI HMEIOTCS CIHENHAIbHBIC TMOMEINCHUS TS

MPOBENEHHS 3aHATHH JIEKLMOHHOTO THIA, 3aHSATHH nabopaTOpHOTO THUMA, TPYIIOBBIX H
MHIMBUYAlbHBIX KOHCYJIBTAllWH, TEKYyIIEro KOHTPOJS M MPOMEXYTOYHOH aTTeCTaIluH.
JlaGopaTopHble, NpakTHYeCKHE U JIEKIHOHHEIE 3aHATHA IpoBoaarcs B «Jlabopartopuu
XUMHYECKOro aHanu3a mmouB» ayn. 415 -1. IlepedyeHb HMCIIONB3YEMOTO JIHIIEH3HOHHOIO
nporpammuoro obecnedenus Windows 7, Microsoft Office 2010. 4
Pabouyro mporpamMMy coctaBu cT. penojanarens kapenper [TAJIJ] Poxkosa A.H. ‘%’kﬂ%
Penensent (npexacrasutens pabdoronarens) 3am.aupexropa @PI'BHY Bepxnepomxkckuit GAHILL
n.c.-x.H 3unyenko C.H.

[IporpaMma paccMoTpeHa 1 oo0peHa Ha 3aceIaHuy Kadeapsl [TouBoBeAEH S, ATPOXUMHH H
JIECHOTO JieNa

[Tpotoxon Ne 46 ot 28.06.2021 rona
3aBenyronmii kadenpoit Masupor M.A.
PabGoyas mporpamMma paccMOTpeHa W 0Jj00peHa Ha 3aceflaHui y4eOHO-METOHYCCKON KOMHCCHH
HanpasieHus 06.03.02 [louBoBeneHne
ITpotokomn Ne 46 ot 28.06.2021 roma
INpencenarens komuccuu Masupos M.A.




JIUCT NNEPEYTBEPKJIEHMSI
PABOYEN INPOI'PAMMBI IUCLUTIJINHBI

Pabouas nmporpamma oo0pena Ha 20 .20 yueOHBIH rojia
I[Tporokou 3acenanus kadeapbl N 0T rojia
3aBepyroumii kadeapoit

PaGouas mporpamma oxodpena Ha 20 /20 yueOHBIH rojga
IMpoTokona 3acenanus kapenpsr No oT rojaa
3aBenyrommii kadeapoi

Pa6ouas nporpamma o00peHa Ha 20 /20 yueOHBII rona
IIpoTokos 3acenanus Kadeapsl Ne oT roja

3asenyroinuii Kadenpoi




JIACT PETHCTPAIIMA U3MEHEHHWI
B pabouyro Nporpammy JUCLHUIITHHE]
Obwas 6uonozus
ofpa3zopaTenbHOM NporpamMMel HanpasneHus noaroToBku 06.03.02 Ilousoeedenue, HaNpaBIeHHOCTS:
Ynpaenenue semenvnvimu pecypcamu (baxanagp)

Homep Brecensl usmeHenus B yactH/pasaensl | McnonHurens OcHoBaHue
H3MEHEHHS paboueii nporpaMmbl ®OUO (HOMep u marta MpOoTOKOJIA
3aceaHus Kabenpel)
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3aB. kadenpoii / Mazupos M.A.
IModnuce DHO




