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I. IIEJTA 1 3AJIAYY JUCIATITAHBI (MOTYJIST)

OCHOBHOHI WeJBbI0 HM3Y4YEHUsS AMCUMILIMHBI «HAMBUIYyalbHOE pa3BUTHE OPIaHHU3MOBY
ABJIsIETCSI HYOPMHUPOBAHKE y CTYACHTOB SKOJIOTHUECKOTO M OMOJIOTHYECKOTO MPOGHIIS IETOCTHBIX
3HaHUM O Hambojee OOUIMX 3aKOHOMEPHOCTSAX Pa3MHOXKEHHUS, pOCTa U PA3BUTUS OPraHU3MOB
BCEX [apCTB JKMBOHM MPUPOJBI C YUETOM COJEpIKATeNbHON crnenn(uKy mpeaMeTa OWOJOTHH B
00111e00pa3oBaTeIbHON IIKOJIE.

OcHOBHBIE 3aJa4M JUCIUIUIHHBL:

- copMHpOBATh NPEACTABICHUS O B3aUMOCBSI3M MOP(HOIOTHIECKUX, (DYHKIMOHATIBHBIX U
OMOXMMHMYECKUX HW3MEHEHUH B XOJ€ pa3BUTUS OPraHW3MOB; O3HAaKOMHTH CTY/AEHTOB C
OCHOBHBIMHU 3TallaMH OHTOI'CHE3a OPraHU3MOB PA3JIMYHBIX CUCTEMATUYCCKUX I'PYIIIL;

- JUI OCYILIECTBJICHHS NEAArOrMYecKOi NEesSTeJbHOCTH pa3sBUBATh y OYAYIIETO Y4HUTEISd
OHOJIOTHHU YMCHHEC HCIIOJIB30BATh CHUCTEMHBIHN noaxoa Ipvu aHaJM3¢ MCXaHU3MOB pOCTa,
Mopdorenesa u auddepeHIHPOBKH B KHUBBIX CHCTEMaxX, NPUYMH TIOSBICHHUS aHOMAIIUH
Pa3BUTHUS C YUETOM COJIEpPKAHUSI IIpeAMETa OMOJIOTMH B 00111€00pa30BaTEIbHOM IIKOJIE.

1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1. Iucummnmaa « HIMBUoYaIbHOE pa3BUTHE OPTaHU3MOBY» OTHOCHUTCS] K BapUAaTHBHOU
vactu ydeOHoro miana (b1.B.11).

2.2. Jlna w3ydeHUs JaHHOW y4eOHOH NUCHMIUIMHBI HEOOXOMMMBI 3HAHHS, YMEHUS M
HaBbIKM, OPHUEHTHPOBAHHbIE HAa COOTBETCTBYIOLIME KOMIIETEHIMH, C(HOPMUPOBAHHBIE
IPEIIECTBYIONMMA JUCIUIUIMHAME OHOJIOTHYECKOTO MPOQHILS:

b1.0.24 boranuka;

Bb1.0.25 3oomorus;

b1.B.01 [utonorus

b1.0.02 (Y) OcHOBBI HAy4HO-UCCIIEIOBATEIBCKON IEITETbHOCTH

b1.B.03 Dxonorus

b1.B.05 Mukpobuomnorus

2.3. IlepedeHp MOCHEAYIOIIMX YYEOHBIX JUCHMIUIMH M TPAKTUK, Ui KOTOPBIX
HE0OXOIUMBI 3HAHUS, YMEHUS U HaBBIKH, pOpMUpyEMbIE JaHHON Y4eOHOM IUCHUILIMHOM:

b2.0.06(H) Hayuno-uccnenoBatenbckas padbora.

b3.01(/1) Beimonuenue u 3amura BHITYCKHON KBaJM()UKAIIMOHHOW pabOThI.

I11. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHBI (MOYJISA)

[lepeuens mIaHUpPyEMBIX Pe3yJIbTaTOB 00YUEHHMS 110 AUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C UHIAUKATOPAMHU JOCTHKCHUS KOMIIETEHLIUN

KomMnerenuus HNuauxkaropsl Pe3yabTaThl 00yueHus
KOMIIeTeH NI

NAK-1.1. Ananusupyer u | 3HaTh: 0a30BYI0 TEPMHUHOJIOTHUIO IO OHOJIOTUU
IPaMOTHO U3JIaraeT | pa3BUTHUSA

1IK-1 0a30BbIE MPEIMETHBIE | YMETh: JJOTUYECKH BEPHO BHICTPAUBATH YCTHYIO
Hay4YHO-TEOPETUYECKUE U THCbMEHHYIO pedb C HCIOJb30BaHUEM
IIPEICTaBICHUS 00 | TS pMHUHOB W TOHATHH W3 00JacTH OHOJIOTHUH
N3y4aeMBbIX 00BeKTax, | pa3BUTHSL

IpoLeccax U sIBICHUSX. Bnaners: HaBbIKaMH MyOIMYHBIX BBICTYIJICHUN
U PEYEBOr0 ATUKETA OCO3HAHHOIO YTEHUS IO
BONPOCaM 3MOPHUOJIOTUU

MNJK-1.2. JlemoncTpupyeT | 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH OHOJIOTUU
CTIeIaJIbHbIC YMEHHS | Pa3MHOXEHHUS W HambOoiiee OOIIre MEXaHU3MBI
NPOBEICHUST XUMHUYECKOro | auddepeHunpoBkr, wmopdorenesa u  pocTa




u OMOJIOTUYECKOTO | Pa3IUYHBIX  OPraHU3MOB; 00  OCHOBHBIX

UCCIIEIOBaHUS HAIpaBJICHUSX U  METOJAaX  COBPEMEHHOM

(3KCcrIepuMeHTa) U | 3MOpHUOJIOTHH

HCIIONB3YET B cBoel | Ymerh: paboTath C 3IMOPHOIOTHYECKUMU

I1e1aroruuecKon o0bekTaMu  (mpemaparami);  IJIAHUPOBATh

JESTEIbHOCTH. WCCIICIOBATENbCKYI0 paboTy MO  H3YYEHHUIO
0COOEHHOCTEH  MHAMBHUIYAIbHOTO  Pa3BUTHUS
OPraHM3MOB  pA3JIUYHBIX  CHUCTEMATHYECKHUX
rpymni
Biagers:  TEXHUKOM  MUKPOCKOIHMPOBAHUS
SMOPHOIOIHYECKHX OOBEKTOB, CIELUAIbHBIMU
HaBbIKAMHU HCCJIEJOBaHUS 3MOPHOJOTHYECKUX
IpenapaToB; KOMILJIEKCOM J1a0OpaTOpHBIX U
MIOJIEBBIX METOJIOB HMCCIICOBAaHUA B OHMOJIOTHU
pa3BUTHSI OPraHU3MOB

NJK-1.3. [Tnanupyer | 3HaTb: OCHOBHBIE KOMIIOHEHTBI TE€OPETHYECKON

yyeOHble  3aHATHS ~ Ha | YaCTU AMCUUIUIMHBI, U3YYEHUE KOTOPBIX HMEET

ocHOBe nuddepeHuanuu B | BOCIUTATEIPHOES 3HAYCHHE W CIOCOOCTBYET

00y4YEeHHH. VY4uTBIBaET | AYXOBHO-HPABCTBEHHOMY Pa3BUTHIO

TpeOOBaHUH K COONIOICHUIO | O0YJarOIIUXCS

TEeXHUKU 0€30I1aCHOCTH. | YMETh:! IUIAHUPOBATh UCIIOJIb30BaHHE

Hcnonb3yeT CcOBpeMEHHbBIE | IPAKTUYECKOW  4YacTH  JUCUUIUIMHBL  JJIs

METO/bI, MEeJarorMYecKylo | pelieHusl 3a7ady BOCIUTaHMS U pa3BUTHS

TEXHUKY JUYHOCTH

o0pa3oBaTeNbHbIe Bnaners: HaBblkamMM  pa3paOOTKM  y4eOHBIX

TEXHOJIOTHH, BKJItOYAs | 3aJlaHU €  LeNbI0  BBIIOJIHEHUS  3ajau

MH(pOPMalLOHHbIE JUIS | DKOJIOTUYECKOTO BOCIIUTAHUS IpPU HU3YUCHHUH

peanu3anuu ouosoru

KOMIIETEHTHOCTHOTO

M0JIX0/1a.

IV. COAEP/)KAHHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6beM QMCUMILIUHBI (MOAYJISA) M BUIAbLI Y4eOHOW padoThl (pasgensiercss no gopmam

00y4yeHust)
Buj yueOHoi1 padoThI Bcero yacos / Cemectpsl
3a4YeTHBIX - - -
eTUHHII
AyauTopHbIe 3aHATHS (BCEro) 108 108
B ToM uucne: - - - - -
Jlexum 6 6
ITpakTHyeckue 3aHsATH 4 4
KoncyabTanumn - -
CamocrosiTeIbHas padora (Bcero) 90 90
B ToM uucne: - - - - -
Jpyeue 6udvl camocmosmenbHol pabomuyl
Buza npomexyTo4HOM aTTecTalyy: 3a4eT
KonTakTtHas pabora 14 14
KonTpomns (KO) 4 4
OO01mast TpyI0eMKOCTh 4achl 108 108
3a4eTHBIE €OUHUIIBI 3 3




4.2. Conep:xaHue y4eOHOro MaTepuaaa TMCUMILIMHBI (MOTYJIs1)

Pasnen 1. Ilpeamer OuoJiormu pa3BuTUss. METOIbl M METOJOJOTHMYECKHE MOAXOIbl B
OHTOTEHETHKE, CBSI3b C JPYrUMHU (PyHIAaMEHTAIbHBIMU OHOJOTHYECKUMH HAayKaMH, MPUKIATHOE
3HaueHne. Kparkuii 0030p ucTOopumM OHTOTeHETUKH. Boz3penms ['mrmokparta u ApUCTOTEIS.
Omb6puonorust XVII-XVIII BB. npedopmuctsl u snurenetuku. Paborsr K.®.Bonsda. Pa3sutue
sMmOpuosiornn B XIX B. 3Hauenme pabor K.bspa. Bnusaue napBuHHM3Ma Ha SMOPHOJIOTHIO.
CpaBuutenbHO-3BOMOIIMOHHOE HamnpasiieHue (A.C. Koanesckuii, J.I'ekkens, .M. Meunukos).
HcTopuueckrie KOpHU 3KCIIEPUMEHTAIbLHON AYMOPUOIIOTHH, €€ COBPEMEHHBbIE 3a/1aul. J{uckyccus
HeonpedopmuctoB u Heosnurenetnkos (B.I'mc, B.Py, I' [lpum). OcHOBHBIE HampaBieHUS U
3aJjaud COBPEMEHHOW OMHUCATEIbHOM, SKCIIEPUMEHTAIBLHOM, CPAaBHUTEIBHON U TEOPETHUECKOM
OHTOI'€HETUKH.

Paznen 2. Tamerorene3. OOmme 3aKOHOMEPHOCTHM TaMETOreHE3a Yy  Ppas3IMYHBIX
cucPaznentuyeckux rpynn opraHu3MoB. OcoOeHHOCTH (HOPMHUPOBAHHS IOJOBBIX KIETOK Y
Pa3IMYHBIX TPYMIN >KUBOTHBIX (TYOKH, KHUIIEYHO-TIOJNIOCTHBIE, KPYTJIbIe YEpBHU, PaKoOOpasHEIE,
103BOHOYHBIE). (OOreHe3, €ro OCHOBHBIE IEPUOJbL: PA3MHOXKEHHE, POCT, CO3pEBaHUE
SAULEKJIETOK. TUIBI TUTaHUS AWLEKIETOK: (paronuTapHblid, HyTPUMEHTApHbBIN, (POTTUKYISIPHBIN.
CBs3pb SMLEKIETKH C MUTATEIbHBIMU KJIETKAMU MPH Pa3HbIX TUIAX MUTAHUSA; MOCTYIMAOLIUE B
siiliekyieTky BeuiectBa. [IpeBuremnorenes u suremwiorenes. Ilpodasa meiioza, mpoTekaromne B
HEH NUTOJOTHYECKHE M OMOXMMHUYECKHE MEepecTpoiku. AMrumpukamus reHos. [lomspuzanus
siineksieTku. OCOOCHHOCTH JIENIEHUsI CO3PEBAHUS SIMIICKIETKHU. XapakTepHble 0COOCHHOCTH
cnepmarorenesa. CriepMuoreHes.

Paznen 3. OmogoTrBopeHHMe y pACTUTENBHBIX M KUBOTHBIX OPraHU3MOB. JlucTaHTHbBIE
B3aumozeiicTBus ramer. Ciiydan xemMoTakcuca. ' MHOraMOHBI, aHAPOTraMOHBI, CLIEPMHUOIU3UHBL,
ux ponb. KOHTaKkTHBIE B3aUMOJEUCTBUS ramMeT. AKTUBAlLlUs CHEPMUS — aKPOCOMHAsl PEaKIus.
AKTHBalMs ~ AWLEKJIETOK — KOpTUKajdbHas peakuus. Ee OHOXMMHYECKHE  OCHOBBI.
[TpenoTBpalieHrne NoJUCIEPUMUN: OBICTPBIA U MesIeHHbIH O10ku. [loBeeHre MPOHYyKIIeyCOB U
LEHTPUOJIEH TPU OIJIOOTBOPEHUH, (ha3a 3pEeOCTH ANWLEKIETOK Pa3IMYHbIX TPYII KMBOTHBIX
npu NpoHUKHOBeHMH cnepmarozounoB. Cunres JIHK B mnponykneycax. Kapuoramus.
Omnpenenenue nosa npu omioAoTBopeHnu. OoriasmMaTiueckas cerperanys B pa3HbIX TUIAX S,
ee MopdoreHerudeckass pojb. VICKYCCTBEHHBIM M €CTECTBEHHBIM MapTeHoreHe3. I MHOreHes.
Anpgporene3. Teopermueckuil HMHTEpeC M NPAKTUYECKOE TPUMEHEHHE OTHUX SBJICHMM.
OKCTPaKOpIopalbHOE OIUIOAOTBOPEHNE Y KUBOTHBIX U YEJIOBEKA.

Pa3nea 4. JIpodaenne. OOmas xapakTepucTUKa MpoIecca y pa3InyHbIX TPYII OpPraHU3MOB,
O6uonornyecknii cMpicia. OCOOEHHOCTH KJIETOYHOTO LHUKJIAa M CHHTETHUECKUX MPOLIECCOB MpHU
Ipo6sieHnru. MOMEHTBI BKJIFOUEHHUSI MAaTEPUHCKHUX M OTLOBCKUX I€HOB. THUIIBI UL IO KOJUYECTBY
U pacmpeseneHuio xenrka. [IpoctpancTBeHHas opranu3anus ApoOsieHus. 3HaueHne KOJIN4ecTBa
u pacnpenenenus xxenrtka. [Ipasuno Cakca-I'eprBura. OCHOBHBIE 3aKOHOMEPHOCTH CITUPATTBHOTO
IpoOIeHuUs. 3HayeHre B3aMMOJICHCTBHsI OJACTOMEPOB JJISl MOCTPAHCTBEHHON OpraHu3aIiu
rojgoOnactuyeckoro  apobnenus.  OormazMaTuyeckas — cerperanusi HpH  JAPOOJIEHHH.
Perynaunonnsie crocoOHOCTH OacTOMEpOB Yy 3apojbllieil pasnnyHbX cucPaznentudeckux
rpynn  (KUIIEYHOIIONOCTHBIE, MOJUIFOCKH, AacCIUAWW, UIJOKOXue, ampubun). MexaHu3mbl
Onactynsauuu. Tunsl 61acTys, CBA3b UX CTPOSHHS ¢ MOpdoorueit 1podaeHus.

Paznen 5. Tacrpyasimus. CriocoObl TacTpyJIANMM: JeTaMUHAIMSA, UMMHUTPAIUS, dTHO0HS,
UHBarvHaIys M pa3iuyHble MX coueTaHus. Tumbsl ractpyi. CrnocoObl 3akiaJku MeE307epMBbl.
OceBas Me30/1epMa U ee ganbHeimas muddepeHnupoBka: 00koBas miaacTuHka. Helipynsaius Ha
npuMepe 3apoabimuel amdubuii. MopdoreHeTuueckue JBHXKEHHUS TpU TacTPYJSLUU U
Helpynauuu ampubuit. MHTepkansauus W KOHBEpreHIMs KieToK. KapThl Npe3yMnTHBHBIX
3a4aTKoB. I'erepoHoMHass meramepus. CermMeHTanus Me30J€pMbl U T€HETUYECKUI KOHTPOJIb
(roMeo3uCHBIE TEHBI). OMOpHUOHAJIbHAs perynsmus. 3akoH [lpuma W <« IIO3WIIMOHHAS
UHpOpMALIUD. OMOpHOHaNbHAs WHAYKIUS U €€ 3Talbl B paHHEM pa3BUTUH ampuOuii.
NHaykys HEUTpadbHBIX 3aKIaJ0K XOopaomesoaepmoit (epBuuHas uHaykius mo I.I1lnemany).
Nunykums  me3onepmbl  (I[L.Hetokym).  Tanrenmmanbnas — wHAykiuss.  CoBpeMEHHBIC



IPEJICTaBICHUST O MOJEKYJSPHBIX MEXaHU3MaxX HMHAYKIMOHHBIX IPOLIECCOB. ITonsTue
KOMIIETEHIIUM SMOPHOHAIBHON 3aKJIa/IKU, €€ pOoJib B ONpPEJE]ICHUN OTBETa Ha MHJIYKIIMOHHOE
BO3JICHCTBHE.

Paznen 6. Kierounas nuddepenmupoBka. Cunrtes crnenuduueckux OCIKOB M cOOpKa
HAJIMOJICKYJISIpHBIX ~ CTpYKTYp. uddepenuupyromas ponb IBMKEHUH BHYTPUKICTOYHBIX
KOMIOHEHTOB. uddepeHunpoBka KIeTOUHBIX MEMOpPaH. CoBpeMeHHbIE MIPEICTABICHUS O
MEXaHU3MaX PEryJsIHH CUHTE30B Clelu(uuecKnx O0enkoB. Bo3MoKHbIE YpOBHH pEryIsIUM:
YPOBEHb COMaTHUYECKUX MyTalui, TPAHCKPHUILIMOHHBIMH, TPAHCIISILIMOHHBIMN,
noCTTpaHCIAMOHHBIN. [lepecanka KiIeTouHbIX siaep U ypoBHH perymsauuu. Auddepenunansruas
9KCIPECCHs] TEHOB, €€ OCHOBHBIE IPOCTPAHCTBEHHbIE 3aKOHOMEPHOCTH Ha MPUMEPE 3apobllIeh
HAaCEKOMBIX U I03BOHOYHBIX. Du3Nueckue M XMMHUYECKUE PETyJIATOPbl  KIETOYHOM
nudepeHITPOBKH.

Paznen 7. Mopgorene3. OcoOEHHOCTH OpraHOTre€He3a y pacTeHUH M >KMBOTHBIX. HekxoTopsie
YacTHBIE CBEACHUS 00 OpraHoreHe3ax y *KMBOTHbIX. DopMupOBaHHE TOJIOBHOTO MO3ra, Ija3 u
KOHEYHOCTEH MO3BOHOYHBIX. MOp(OreHeTHUeCKre B3aUMOJECHCTBUS MEXAY YacTsIMM 3adaTka
OpU pa3BUTHM TIJ1a3a, KOHEYHOCTEH, jKeje3 MUINEBApUTENbHOrO0 TpakTa. JlerepmuHanus u
peryisiuys Ipu pa3BUTHH OpraHoB.  BTopuuHble SMOpHOHAJIbHBIE UHAYKLNN, UX MEXaHU3MBI.
KoHTaKTHBIE U TUCTAHTHBIE B3aUMOJECHCTBUS KJI€TOK. MeXaHU3Mbl KJIETOYHOM arperanum.

Pa3nea 8. Ilonsitue pocra m Metamopgo3za. dusudeckue npeaensl pocra. bonpinas Kpusas u
¢da3pl pocra. M3omerpuueckuil M amoMeTpudyeckuid pocT. DU3MOIOTUS POCTa OPraHoB.
["opMoHBI Kak MeauaTopsl pazsutis. Meramopdo3. daktopsl, HHrHOUpYromue poct.  Ponb
TOPMOHOB B Iponeccax Metramopgosa. Ponp anonrosa B Mmeramopgo3ze. Hekoropblie cBeneHus o
pereHepanuy. XapakTepUCTHKa IpOIecca pereHepanuu Kak oO0IIe0MOJIOTHYECKOro SIBICHHUS.
Perenepanuss u oHtorene3. Perenepanus ¢usnonorndyeckas u penapatuBHas. CrnocoObl
pereHepanu  — 3n0uUMopdo3 U MopdoslaKCHC, KOMIIEHCATOpHAas W  pereHepaluoHHas
runeptpodus. Comaruueckuit sMOpHUOreHes.

Pa3nea 9. Jkonornyeckasi Ouosiorusi pasputusi. OcoOEHHOCTH 3aBUCHMOCTH OpraHu3Ma OT
Cpelbl Ha Pa3HbIX dTamnax >KM3HEHHOro LUKJIa. MexaHu3Mbl SMOpUOHAIbHON CMEPTHOCTH Ha
pa3sHbIX (aszax paszBuTus. TepaToreHe3 W ero npuuuHbl. KpuTHueckue mnepuoibl pa3BUTHS
LIEJIOr0 OpraHu3Ma M OTACIBHBIX OpraHoOB. BiMsAHME XUMUYECKUX U AIIEKTPOMAarHUTHBIX
3arps3HEHUN TPUPOAHOW Cpenbl Ha pa3sMHOXKeHHe W pasButue. OtnaneHHbie >G(EKTsI,
IPOSBIIAIOIIMECS B IPOLECCAX Pa3BUTHs (MyTareHHBIE, TEPAaTOTE€HHBbIE, TOHAJIOTOKCHUYECKUE,
samOpuoTokcuyeckue). [IpuurHbl BOSHUKHOBEHMSI PAKOBBIX OIyXO0JIeH, TpaHc(hopmalusl KIETOK U
npoiiecc obpa3oBaHus onyxosiel. [IpumeHneHre >MOpHOHATIBHBIX OMOTECTOB JJISI ONpPEAETICHUS
KAa4ecTBA MPUPOTHON U TEXHOTEHHOU CpPEbl.

Pa3znea 10. Bonpochl reponTosiorun. buonorus npoioKUTENBHOCTU JKU3HH, CTapeHHE.
['eTepoXpoHHOE W TeTEpOTONHOE pa3BUTHE CTAPEHUS Y pacTeHUM M KUBOTHBIX. Bemyiue
MEXAHU3MBI CTAPEHUS HA MOJIEKYJIIPHO-TEHETUYECKOM, KJIIETOUHOM U OpraHU3MEHHOM YpOBHE.



4.3. Pa3nenbl 1 TeMbl JUCHUILIMH (MOAYJ1eil) U BUAbI 3aHATHI

Bupl yue6HOI paboThI dopmup.
Bcero
Ne HaumenoBanue O1ieHOYHbBIE KOMIICTE
[Ipaxr. (B
/1 paznena / Tembl | Jlekmuu N CPC cpencTBa HIIMU uacax)
AK)
e | s
. UK
1 Pazgensr 1, 8, 9, 10 14 20 COOOIIEHHUH, L1 44
10. KOHTPOJIbHbBIE
NJK
BOIIPOCHI,
IK1.3,
TECTBHL.
Pe3ynbTaThl
MIPAKTUICCKIX )
TIK-1:
5 Paznensr 2, 3, 4, 10 14 30 pabor, TJIK 54
5,6,7. KOHTPOJIbHBIE
IK1.2,
BOIIPOCHI,
TECTEHL.
3. 3auger - - - - -
HUroro 20 28 50 - 98

4.4. MeToanyecKue yKa3aHus [0 OPraHU3alHM CAMOCTOSTeIbHONH padoThl CTY/IEHTOB

Bechb anroputm opranusaiiy caMoCTOSITENIbHON pabOThl CTYJEHTOB MPUBEEH B Y4eOHO-
meromuueckoM nocooun  [*TlomeiHoB  B.A. [Ipaktudeckue 3aHATHS 10  OHOJIOTHH
UH/IMBUYAJILHOTO Pa3BUTHA : ydeOHO-MeToauueckoe nocodue / B. A. IlonbiHoB. - UpKyTCK,
2016. — 150 c. ISBN — 978-5-91345-188-0*/, xoTOpBIe IPEACTABISIOT COOON TCOPETHIECKOE M
IPAaKTUYECKOE PYKOBOJICTBO IO BBINOJHEHUIO U O(OPMIIEHUIO TECTOBBIX, KOHTPOJBHBIX M
mabopaTopHBIX PabOT Mo BceM MOAyisiM (usuosioruu pacteHuil. CamoctosiTesabHas padora
OpraHu3oBaHa TakUM o00Opa3oM, YTO B XoOJe OOyuYeHHs CTYACHThl TIPEXJae BCEro ywarcs
nproOpeTaTh U MPUMEHSATh 3HAHUS, UCKaTh M HAXOIUTH HYXHBIE U1 HUX CPEICTBAa OOydeHUS U
UCTOYHUKU MH(pOpMalMu, ymMeTh paboTarh ¢ OMONOTHYecKMMH 00bekTamMu. CamMocTosTeNbHas
paboTta cTyaeHTa HampaBlieHa Ha YDIyOJIeHHWEe 3HAaHHMW 10 M3y4aeMOMY IIpEIMETY, a TakXKe Ha
dbopMHUpOBaHUE YMEHHMH CaMOCTOSTEIbHO MPOBOAMTH aHAIM3 M CHHTE3 Ha OCHOBAaHUM
UMEFOIIETOCs MaTepHara.

4.5. IlpumMepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB):
Y4eOHbIM IJIaHOM HE IPEYCMOTPEHO HAMHCaHUE KypPCOBBIX paboT (IIPOEKTOB).

V. YYEBHO-METOJMYECKOE 1 HH®OPMALIMOHHOE OBECITIEYEHUE
JTUCIHUATLITAHBI (MOLY.JIST)

Ilepeyennb uTeparypsbl:
a) OCHOBHAasl JIMTeparypa:

1. buonorus [Tekct] : yueOnoe mocobue / A. A. Kamenckuii, A. 1. Kum. - M. : Crnoso ; M. :
Okemo, 2003. - 640 c. - (Beicmee obpa3oBanue). Jxk3eMInuisipoB - 20

2. bonotoB A.B. buosorust pasmHoxeHus u pazsutus. Paszgen: buonorus MHIMBUAYyanbHOIO
pa3BUTHs [ DIEKTPOHHBINA pecypc] : yued. mocodbue / A. B. bomotos. - DBK. - Upkyrck : UT'Y,
2011. - Pexum nocryna: Y3 "bubmmorex". - Heorpanud. goctyr.

3. Kopoukun JI.U. buonorus mHauBuyanbHOTO pa3BuTHsA (TeHeTHueckuil acmekT) [Tekcrt] :
yueb. ans cryn. ouonor. crert. / JL.LU. Kopoukusn. - M. : M3x-8o MI'Y, 2002. - 263 c. (6 3k3.)



4. KopoukuH, Jleonnn HWBanoBuu. buonoruss MHAMBUAYaTbHOTO pPa3BUTHUsS (T€HETUYECKUA
acrekT) [DnekTpoHHbId pecype] : yueb. mis crya. oumodn. cren. / JI. . Kopoukun. - OBK. - M. :
Wzn-Bo MI'Y, 2002. - 265 c. - Pexxum nocrymna: U3 "bubmmotex". - Heorpanuu. moctym.

5. MamonToB, Cepreii ['puropseBud. buonorust [Tekct] : yueOnuk / C. I'. MamMOHTOB. - 2-¢
u31., crep. - M. : Axkanemusi, 2008. Dx3emrisipos — 5.

0) CIUCOK ABTOPCKHUX METOAUYECKHUX Pa3padoToK:
[TonpinoB B.A. [IpakTrdeckue 3aHATHS MO0 OMOJIOTHHM MHAWNBUAYAILHOTO PA3BUTHS : YIECOHO-
MeToaudeckoe mocodue / B. A. TlonsiHoB. - UpkyTck, 2016. — 150 c. ISBN — 978-5-91345-188-0

B) 0a3b1 JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE M IOUCKOBbIE CUCTEMBI:

1. catalog.iot.ru — karasjgor obpa3zoBare/ibHBIX PeCcypcoB ceTu MHTepHeT

2. www.ed.gov.ru — caiit ®eiepanbHOro areHTCTBa Mo 00pa3oBaHui0 MUHKUCTEPCTBA
oOpa3oBanus u Hayku PO

3. http://window.edu.ru/window/library

4. http://nature.web.ru/

5. http://www.rusplant.ru/

6. DOnexkTpoHHBIE aipeca OMOINOTEK.

7. http://library.isu.ru/ - Hayunas 6ubmuoreka UT'Y.

8. Cepsep BUHNUTU, Mockga http://www.viniti.msk.su/

9. Cepsep PUHKIID, Mocksa http://www.extech.msk.su/gnc/vxod.htm

10. Ceprep MexaynapoaHoro Haygnoro ¢ponaa, Mocksa http://www.isf.ru/

11. Cepgep nayunoit 6udmmorexku MI'Y, Mocksa http://www.lib.msu.su/

12. Cepgep "Axanemroposok", HoBocubupck http://www.nsc.ru/

13. Cepsepst PAH, Mocksa http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIJIMHBI

6.1. Ilomemenus 1 000pyI0BaHHE

- yuyeOHble ayJUTOPUU JUISI MPOBEACHUS 3aHATHH JIEKIMOHHOTO THIA, TPYINIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAINH, TEKYIIETO KOHTPOJISI M MPOMEKYTOUHOM aTTecTanmuu - Ha 80
pabouux MeCT, YKOMIUIEKTOBaHHAs CHEIMAIM3HUPOBAHHOM MeOeNbl0 M TEXHUYECKHMMHU
CpeAcTBaMU OOYYEeHHs, CIYKallUMHU JIsi TPEACTaBICHUs WHGOpMANUU OONBIION ayAUTOPHU:
WNutepaxkTuBHbIN yueOHbIi koMiuieke Smart Technologies Board 685 ix/ix60;

- ydeOHble ayAUTOPWUU IS TIPOBEACHHS 3aHATHH CEMHHAPCKOTO THIA, TPYNIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTAIUM, TEKYIIET0 KOHTPOJIA M MPOMEKYTOUHOU arrectauuu - Ha 20
pabounx MeCT, YKOMIUICKTOBAHHAs CIEIHUATU3UPOBAHHON MeEOETbl0 M TEXHUYECKUMU
cpeacTBaMu 00y4eHHsl, IEMOHCTPALIMOHHOE 000pYI0BaHHE, YUeOHO-HATJISIHBIMHU IOCOOHSIMUY;

- JUI CaMOCTOATENbHOM paboTsl - Ha 30 pabounx mect: komnbioTep Celeron Intel 775S — 30 mt;
kommytaTtop 8 port MINI SWITCH, kommnbroTepHass TEXHUKa, NOAKIIOYEHHAs K CETH
«HTepHET» € OOLIMM JOCTYOM B 3JEKTPOHHYIO MH(POPMALMOHHO-00pPA30BATENbHYIO CPEIy
ury;

- IS XpaHeHUus U NpoUIaKTHUYECKOro 0O0CTyKuMBaHUs ydeOHOro oOopynoBaHusi - Becbl
naboparopusie OHAUS SC-6010. Xonogmnbauk "Okean". Mydenbnas neus. Tepmoctat TC-
1/20CITY co crexmonakeroM. Illkad cymmnenbiii 11IC-80-01. ABroknaB mapopoit Tuttnauer
moaenu 2540 MK.


http://window.edu.ru/window/library
http://nature.web.ru/
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http://www.nsc.ru/
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ftp://ftp.ras.ru/
gopher://gopher.ras.ru/

6.2. J/IueH3MOHHOE M MPOrpaMMHoOe odecrevyeHne
- Microsoft Office Profissional PLUS 2007 (Homep Jluuensuu Microsoft 43037074, 6eccpouro)

- AutuBupyc Kaspersky Endpoint Security 10.1 (®opyc KonrpaktNe04-114-16 ot 14 HOs0pst
2016 r. KES Cuer Ne PCI13-000147 u AKT ot 23 Hos16pst 2016 1. JIuir. No
1B08161103014721370444)

- Kommerotepusie mporpammel Banker (pa3pabdotka rectoB) u ACT-Tect Plus Bepcust 4 (knueHT-
CepBEpHasi CCTEMa TECTUPOBAHMUSA).

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

- IHTepakTUBHBIC JIEKLIUU U IPAKTUYECKHUE 3aHATHSL.
- TexHozorus npodaeMHOro 00y4eHHUs.

- KomnokBuym.

- Hayuno-uccnenoBarenbckas IpakTHKA.

- UrpoBble MosienHpyroLie TeXHOJIOTUU

VIIl. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTHU U ITPOMEXXYTOYHOU ATTECTAIIUU

8.1. OueHouHble cpeAcTBa AJIsl MPOBEICHHUS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH
OOpa3sen TeCTOBBIX 32/IaHUIA /151 BXOJHOT0 KOHTPOJIS:
O0pa3zer] TeCTOBBIX 3aaHUN
1. Ecnu HeKkuili OOHOKIEMOUHbIN OpP2AHU3M UMeem CAeoyiouwue NPUHAKU: 2eHemudecKui
annapam cocmoum u3 Koavyegou moaexyavl JJHK, mezocomer muocouucnenusi, gpomocunmes
npomexaem 6 KpYNHblX MUiIaKkouoax, o0pazoe8anHuix niasmaiemMmou, mo oH OMHOCUMCs K
a) pacTeHUsIM
0) 6akTepusiM
B) rpubam
T') )KUBOTHBIM
2. Yposenw pecynayuu, omcymcemeyrowuii y pacmeHnuu
a) HeHpOryMOpaIbHBIN
6) MeMOpaHHBIN
B) TOPMOHAJIbHBII
') TEHETUYECKUI
3. Pacnonoxcume npumepvl 6uono2uyeckux 00beKmos uzydeHust 6 NopsoKe NOGbIUEHUS UX
VPOBHS Opeanu3ayuu
a) TOJIOBAsi CUCTEMA
0) sapo
B) SIMYHUK
r) ramMera
n) JHK-nomumepaza
4. Uckniouume xapakxmepucmuxy, HE omnocawyiocs k ceoticmeam eeHemuiecko2o Kood
a) TPUILIETHOCTh
0) HemepeKPbIBAEMOCTh
B) YHHBEPCAIBHOCTD
I') KOMIZTUMEHTAPHOCTh
1) BBIPOXKJICHHOCTH



5. Konuyecmeo amuHoKuciom, 3aK0OUpPOBAHHBIX & cledyloujeli  Nocie008amenbHOCmu
Hykneomuoog — AVI'YVVYVVIALT'YT Apaly - npu ycrosuu, 4mo nocieoHuti KOOOH A81Aemcs
MePMUHUPYIOWUM

a)l

0) 4

B) 5

r) 15

n) 45

6. Hatioume yenouky wHykieomuoos m-PHK, komopas meopemuuecku HE moocem
cyujecmeosams 8 npupooe

a) ATTAYIHALUT'ALI'TTA

0) AYTAYIHALTALI'YTA

B) AVTAYIALIIALITAAA

rAVYAAAAAAAYYYAAA

7. Ha pucynke yugpoti 1 0o603naueno

a) Majasi cyoObeIMHUIIA pUOOCOMBI

0) CTPYKTYpPHBIN JIEMEHT MOJUPHUOOCOMBI

B) nmpotoHHas AT®aza

) 00pa3yIOUIHiAcs B TPOIIECCEe TPAHCIISIMH TTI00YISPHBIA OeToK

1) OJIMH 13 (paKTOPOB AJIOHTAIIUN

8. OcnosHnotl (6a306viti) yposeHb pe2yiayuu Qu3uoI0SUYeCcKUX QYHKYUL OpeaHu3mMos,
ocyuecmansaemulil no peyenmopHo-KOHGOPMAYUOHHOMY NPUHYUNY

a) TeHeTUYECKUI

0) MeMOpaHHBIN

B) (pepMEHTATUBHBIN

I') TOPMOHAJIbHBIN

1) Tporueckuii

9. B onmocene3se JcusomubiX K1emox, 8 omaudue om pacmumenbHsvix, omcymcemseyem gaza
a) oMOpHoOHaTbHAs

0) muddepeHIHPOBKU

B) pOCTa pacTsKEHUEM

T') CTapEeHUS U CMEPTHU

10. Jlonuwume: [flumoeenes + ......... + Opeanocenez = Mopgoeenes

11. ®asza nauanbHo2o MeOIeHHO20 POCMA NONYIAYUU KNeMOK, C8A3AHHAS C NPOYECCOM
NEePBUUHOU A0anmayu K 6HEeUHUM YCLO8UIM

a) nar-dasa

0) mor-¢aza

B) DKCIIOHEHIIUATbHAS

r) (haza 3amennieHus pocra

12. 3axnaoxka s3xkmoodepmovi 3apoovbiuia NPOUCXOOUM HA CIAOUU

a) 3UTOTHI

0) 6macTynsl

B) TacTpyJbl

I') HeHpyIbl

13. K nonogomy pasmuodxiceHuro 0muocsam npoyecc

a) MOYKOBAHMS

0) croporenesa

B) raMeTOreHe3a

') YepECHKOBAHMS

1) MUTO3a



14. Cambim HAYaNbHBLIM 9MANOM OHMO2EHEe3d OP2AHUIMA clledyem Cuumams 0opazosanue
a) sMOproHa

0) 3UTOThI

B) OJIacTyIIBI

I') raMeThbl

1) MOJIOJION 0COOH

15. Me3odepma 3apoodviuia daem HAYAI0 PA3BUMUIO

a) MMOKPOBOB TeJa U MYCKYJaTyphbl

0) MyCKyJ1aTyphl U 3JIEMEHTOB CKeJleTa

B) MIOKPOBOB Te€Jia U KUILIEYHHUKA

') HEPBHOM CUCTEMBI U TIOKPOBOB TeJIa

1) HEPBHOM CHCTEMBI U DJIEMEHTOB CKeJleTa

16. Cocmosnue opeanusma, xapaxmepusyoujeecs 3HauumeabHblM CHUNCEHUEM UTU 8DEMEHHBIM
npekpaujeHuem ooMeHa euecms -

a) aHabuos

0) cumbuo3

B) aHTUOMO3

T') COH

1) KIIMHUYECKasi CMEPTh

17. B ochoge pocma 1106020 MHO2OKIEMOYHO20 OP2AHUIMA eHCUM NPOYecc

a) Meiio3a

0) OILIOIOTBOPEHHMS

B) MUTO3a

r) OnocuHTe3a Oenka

1) mopdorenesa

18. JKusommuvie, 0151 KOMOPwHIX XapaKmepHo HeNnpsAMOoe IMOPUOHATILHOE PA3BUmMuUe
a) Mayku

0) mTHIIBI

B) MJIEKOITUTAIOLINE

I') 3eMHOBO/IHbIE

1) IPECMBbIKAIOIINECs

19. HzmeneHnue socuprocmu Moa0Ka KOpossl 8 OnpedeieHHbIX npedenax 8 3a8UCUMOCU Om
VCI08ULL HCUSHU HAZBIBATOM

a) HOpMOH peakLuu

0) MO (DUKAITMOHHON HM3MEHYHBOCTHIO

B) caMoperyJisiuei

T') IPOYKTUBHOCTHIO

20. Cmaous sMOpUOHATbHO20 Pa3eumus, Ha KOMOPOU 00beM MHO2OKIEMOYHO20 3apo0bluid He
npesviuiaen 0o0vema 3u2omol -

a) OIJIOIOTBOPEHUE

0) OmacTyna

B) racTpyia

T) AilIeKJIeTKa

OOpa3sen TeCTOBBIX 32JaHUH CPEICTBA TEKYLIEr0 KOHTPOJIA:

1. Tepmun «/IBoiiHOE OIJIOJOTBOPEHHE» IPUMEHUM K
1) OTHOKJIETOUYHBIM KUBOTHBIM

2) BOJIOPOCISIM

3) IBETKOBBIM PacTEHUAM

4) moOBIM CITOPOBBIM OpTaHHU3MaM

5) TOJIBKO CEMEHHBIM PAaCTEHUSIM



2. B 1ByX U3 IpUBEACHHBIX YTBEPXKICHUH TOMYIIEHBI OIHOKHU:

1) Meiio3 mpotekaer B 2 3Tamna: 1. peAyKIHOHHBIH 2. SKBAI[HOHHBIN

2) 'aMeTHBII Meli03 MPOTEKAET TOJIBKO y BHICIIUX PACTCHUI U IPUBOAUT K 00pa30BaHUIO
rarionIHOr0 raMeTopuTa

3) Konbroranusi roMOJIOTHYHBIX XPOMOCOM B OMBAJICHTBI C TIOCJICAYIOIUM KPOCCHHIOBEPOM
npoucxoaut B [Ipodaze-2 meiiosza

4) YMEHBIICHUE YHCIIO XPOMOCOM MIPOUCXOAUT B PEAYKIIMOHHOM dTare MeiHo3a

5) B xo/1e 3UroTHOr0 Meiio3a y rpu0boB 00pa3yeTcst rarionHbIA MULIEIHI, IPOU3BO AN
CIIOpBI

1) 2) 3) 4 9)

3. IlosiBuBIIMECS B pe3yNbTaTe MapTEHOTeHe3a 0COOH JapHUN UMEIOT Habop XPOMOCOM
1) onuHApHBIN

2) nBOMHOM

3) yeTBepHOU

4) mo0Ooii (B 3aBUCUMOCTH OT BH/Ia)

4. MHOX€ECTBO MEJIKHX HeTU(PepeHIIMPOBAHHBIX 01aCTOMEPOB 00pazyeTcs B mporiecce
1) npoGneHus

2) meiio3a

3) racTpyssuu

4) or1010TBOpPEHUS

5. o otHomenuto k 3urore MOPVYJIA umeer pazmepsl
1) 3HaunTEeNHEHO OONIEE KPYITHBIE

2) HECKOJIbKO MEHBLINE

3) npuMepHO TaKue e

4) 3HAYUTEIIHLHO MEHbIIINE

6. Haiiqure TPU TepMuHa, MMErOIINE OTHOLICHNUE K Pa3BUTHIO 3aPOJIBIIIA TOKPHITOCEMEHHOTO
pacTeHus

1) ¢paza «Topneno»

2) 6nacryna

3) cycnieH3op

4) runoduza

5) “HBaruHaIMs

6) KoMIaKTU3aus

7. OCHOBHOH (haKTOp, ONPENENAIONINI BUI U TUI IPOOJICHUS UL B IIpoLiecce OIacTyIsauuu
1) monoxenue sapa

2) KOIMYECTBO U pacrlpeeseHHe KeATOUHBIX OEIIKOB

3) BA3KOCTh IUTOTIIA3MBI

4) KOJIIMYECTBO U pacupe/iesieHe KOPTUKAIbHBIX TPaHyIl

5) 3amac XuMHU4yecKoi aHepruu (B Bujae rioko3sl 1 ATD)

8. YcTaHOBHTE COOTBETCTBHE MEXIY MPEICTABUTEIIIMA KUBOTHBIX U CBOMCTBEHHBIM JIJIST HIX
BUJIOM JPOOJICHUS SUT]

MiekonuTaronye U 36 MHOBOTHEIE PagnannHOE
[1nockue u KoabyaTbie YepBU CnupanbHoe
IITriel 1 npecMbIKarOIMECs JluckongaabHOE
Hacexomplie n pakooOpa3HbIe IToBepxHOCTHOE




9. Tun npoOieHus, XapaKTEPHBIN IJIs1 YMEPEHHO TEIIOJICIIUTATBHBIX SUIL
1) TosIbKO TONIO0IACTHYECKOE

2) TOILKO MEPOOIACTHIECKOE

3) o6a Tuna npobieHus

4) HEe UMEIOLIUX JKEJITKA

10. CornacHo 3akoHy ['epTBuUTa, TUIOCKOCTH APOOJICHHUS Siflla BCEria K
OCH BEpEeTeHa JeNsIerocs ojacromepa

1) napamiensHa

2) mepneHIuKYIsIpHA

3) oOpa3zyer oCTphIii yro

4) mpOM3BOJILHO PACIIOJIOKECHA

Kpumepuu nepesoda mecmoeozo oOanna 6 KauecmeeHHYW OUEHKYy nocle anpodayuu u
K8AIUMEMpU4eckol 0opabomku pe3yiomamos mecmuposanusi COCmMasieHvl 8 COOMBEEMCMEUU ¢
mpebo8aAHUAMU K HOPMAMUBHO-0PUEHMUPOBAHHBIM MeCmam cpeoHell mpyOHOCIU.

KauecTBeHHas oneHka «2» «3» «4» «5»
Jnana3oH TECTOBBIX 0aJJIOB
(% oT MakcuMm.) Ho 35 35-60 61-75 76-100

8.2. OueHouHbBIE CPEICTBA IIsl MPOMEKYTOYHOI aTTecTanuu (B hopme 3auera).

IIpumepHBbIii NepedyeHb BONPOCOB K 3a4eTy:

1. buonorus pa3sutus xak Hayka. [IpenMer, Merononorus, uenu u 3anadu. CBs3b C APYyTUMU
OuonornueckuMu HaykamMud. OCHOBHBbIE HANpPaBJIEHUS W METOJbl COBPEMEHHOW OHOJOTUU
pa3BUTHSL.

2. Uctopus pa3Butus uaei B 6uonoruu passutus. IIpedopmusm u snurenes. 3HaueHue padot
V.Iapses, K.bspa, K.Boabba 11 pa3Butus smOpuonoruu. ONbITEI  OCHOBaTelen
sKcnepuMeHTanbHoi samOpuonorun - B.Py, K. puma, K.IlInemana u np. Bxuan O.I'exkens,
N.N.Meunukoa, A.O.KoBaneckoro, A.CeBeproBa u JAp. B pa3BUTHE SBOJIOIHMOHHON
YMOPHOJIOTHUH.

3. 'eneTnyeckuil Koj1, XMMUYECKasi OCHOBA, OCHOBHBIE CBOMCTBA. THIIbI Mepeaun reHeTHYeCKOM
uHpOpMaLnu: 0011as XapaKTepUCTUKA MPOLIECCOB PEIIMKAIIMU, TPAHCKPUIIIIMU U TPAHCIISLHH.
4. Pa3MHOXXEHNE OpraHU3MOB, cIIOcOObI U (hopMbl. CpaBHUTENIbHAS XapaKTEPUCTUKA TOJIOBOTO,
0€ecIoJI0ro U BEreTaTHBHOIO Pa3MHOXKEHHUs1, OMOJIOTHUECKOe 3HaYECHHUE.

5. Oco0OeHHOCTH pa3MHOKEHUsI KIETOK OakTepuil, rpuOOB, pacTeHUIl W XKUBOTHBIX. [leneHue,
MHUTO3, AMUTO3, N30T OHUS, KOHbOTanus, F-pakrop 6akTepuil, MUKpPO- 1 MaKpPOHYKJIEYCHI.

6. CpaBHUTENbHAs XapaKTEpPUCTHKA CIOCOOOB pPa3MHOKEHHUS BOJOPOCIEH, CHOPOBBIX U
CEMEHHBIX PACTEHUM, OTINYMSI OT APYrUX LAPCTB dYKApHOT.

7. CpaBHUTENIbHAS XapaKTEPUCTUKA CIIOCOOOB Pa3MHOKEHUS CHUIITYUX (POPM BOJHBIX )KUBOTHBIX,
4yepBell, MOJTIOCKOB, UIVIOKOXKHX, WIEHUCTOHOTMX U XOPJAOBBIX KUBOTHBIX. OTINYNS OT APYTUX
L[apCTB DYKapHOT.

8. Ilporenes m ramerorene3. Ilepmoasl crepMaro- M OOreHe3a. XapaKTepUCTHUKA IEPHOJIOB
pa3BUTHA TOJOBBIX KJIETOK. Pa3nnuus B mpoTekaHUU criepMaTo- M OoreHe3a. THIbl OOTeHe3a,
IpeBUTEIJIOTeHe3 M BUTeoreHe3. CylIIHOCTb, BHJbI, PEKOMOMHATHBHBIE BO3MOXKHOCTH U
Ouosornyeckoe 3HaueHue Meio3a.

9. ®usmnonoruyeckre CBOICTBa M CTpOEHHUE crepmaro3oujoB. [Ipoueccsl dopmupoBaHus u
MPOJOKUTEIBbHOCTh KH3HU CIIEPMATO30UJ0OB Y Ppa3HbIX JKUBOTHBIX. CTpOE€HHE CEMEHHHKA
MJIEKOIHUTAOLLETO.

10. Mopdonorus u dusmnonorus sunexiaeTku. Knaccupuxaius sUIEKIETOK M0 KOJIHYECTBY U
pacrpesie/ieHUI0 KeNTKa B LUTOIIa3Me, 3HaYeHHe Ui JaJbHEHIIero SMOpPHOHAIBHOTO
pasBuTHst. O00I0UKM SHIEKIETOK, NX Kiaccupukanus. [Ipoucxoxaenue o0omouek AlLa U UX
3HaueHue. CTpoeHue SMYHUKA MIIEKOIUTAIOLIETO.




11. Ocemenenue u ommomoTBopeHue. OOm@as XapaKTepUCTUKA STaloOB OIUIOJOTBOPEHUS.
JlucTaHTHbBIE U KOHTaKTHbIE B3aUMOJEHCTBUS ramMeT. DyHKIMU THHOTAMOHOB U aHAPOTaMOHOB.
OcoOeHHOCTH OIUIOAOTBOPEHUS y YEJNOBEKa, II0KA3aTelad CIIEpMATOrpPaMMbl, I[PUYHUHBI
Oecrionus.

12. MexaHu3M MpOTEKaHUs M 3HAYEHUE aKpPOCOMHOM peakumu. Kamanurauus. MexaHU3Mbl
NPEIOTBPALICHHUS MOJMCIEPMUU: OBICTPbII W MeJUleHHbIH Oyok. CyIHOCTh MPOIECCOB
CUHTaMUU U KApUOTAMUHU.

13. OOmrast xapakTepuCTHKa Tpolecca ApoOJIeHUsT U ero OMoJoruveckoe 3HadeHue. [IpuHIUIbI
KJIaccu(uKauy xapakrepa ApoOieHus, TUIbl JpoOaeHns. 3aBUCUMOCTb XapakTepa ApoOiIeHus
OT KOJIMYECTBA U paclpeiesieHus KeJITKa B [UToIu1asme sitnekierku. [Ipasuna I'epreura-Cakca.
Otnuuust ApoOIeHUS OT MUTO3A.

14. OOmas xapakrtepucTuka mpouecca Onactymsuuu. CTpoeHHMEe U THUIBI OJIacTynl, HX
3aBHCUMOCTbH OT THMa ApobseHus. OcoOOeHHOCTH OIACTYISIIUK Y Pa3TUYHBIX )KUBOTHBIX.

15. Obmas xapaktepucTHka mporecca racTpyisinuu. CrocoObl TacTPYISIIUH W MEXaHU3MBI
NepeMeIeHHs KIETOYHBIX IIACTOB. 3aBHCUMOCThH CIIOCOOOB TacTPYJISIIIMHM OT THIA OJaCTyIIbI.
MesozaepMma, criocoObl 00pa3oBaHus. 3apOIBIIIECBEIC IOJIOCTH.

16. O6mas xapaktepucTtuka mporecca Heilpynsauuu. OCHOBHBIE YEpThl 3aKJIAJAKH KOMILIEKCa
OCEBBIX CTPYKTYp Yy 3apojsbliieii XopAoBbIX. XOpAa, COMUTHI, HepBHas TpyOka. OCHOBHbIE
MIOJIOKEHUSI TEOPUH 3aPOBILIEBBIX JIUCTKOB.

17. KapTel TNpe3yMNTHUBHBIX 3a4aTKOB OpPraHoOB, CIIOCOOBI HX cocTaBieHus. OO0mue
npeACTaBiIeHuss O (OPMHUPOBAHUM 3apOBIIIEBBIX JIMCTKOB. I[IpOM3BOJTHBIE SKTOIEPMBI,
SHTOJEPMBbI, ME30JIEPMbI, ME3EHXUMBbI 1 HEPBHOT'O I'PEOHSI.

18. IIpoBuzopHsie opranbl. Oco6eHHOCTH (OPMHUPOBAHUS, MECTOPACIIOIOKEHUE U 3HAUYCHHUE B
Pa3BUTHUH 3apOJIbllIa )KEJIITOYHOTO MEIIKa, aMHUOHA, XOPUOHA, cepo3bl U ajtaHTouca. CTpoeHue,
dbopMupOBaHUEe U 3HAYECHUE TUIALICHTHI, TUTIBI IJIAIICHT.

19. OwntoreHernueckne MexaHU3MbI MopdoreHeza. OOmEas XapaKTCPUCTUKA IPOIECCOB
COPTUPOBKH, Tmposmdepanun, amnonto3a, IUPPEPEHIIUPOBKH, KOHTAKTHBIX W JUCTAHTHBIX
B3aMMOJIEHCTBUI U UX poib B MopdoreHese. Buapl 1 Mmexann3mbl AUQPepeHInpOBKH KIETOK.
20. DOMOpuoHanbHas MHAYKUWsA. Bumgsl u daktopsl sMOpuoHanbHOM HHIYKuMU. [loHsTHE
MHAYKTOpa U KOMIIETEHTHOM TKaHU, UX BUJBI U cBOiicTBa. DOpMBI B3aMMOIEHCTBUSA TKAHEN NIPU
sMOpHoHaNbHON MHIyKIMHU. [1omst opraHos.

21. uddepenuuanbHas »dSKCOpeccuss TEHOB: BHABI W JTanbl peann3anuud. OIBITHI,
JIOKa3bpIBalOIIME pPOJb SApa B pealu3allud HacleACTBEHHbIX NPHU3HAKOB (aleToOYssIpus).
Oco0OeHHOCTH T'€HETUYECKOTO KOHTPOJII B WHIAUBUAYAIbHOM DAa3BUTHUH, «TE€HBI-TOCHOJA» U
«TEHBI-paldbI».

22. BoccraHOBUTENbHBI MopdoreHe3. MexaHu3Mbl (QU3HOJIOIMYECKOH U pernapaTUBHOM
perenepanuu. Kinerounble HCTOYHUKH pereHepanui. OcoOeHHOCTH pereHepalu y pa3indyHbIX
IPYII JKUBOTHBIX U pacTeHui. ComaTHuecKkuil SMOpUOreHes.

23. OCHOBHBIE COCTaBJISIONIME OHTOreHe3a. [loHAaTHe pocTa U pa3BUTHS, KPUTEPUU MPOLIECCOB.
O61ebmnonoruyeckue 3aKkoHbl oHToreHe3a: nonoxenust H.Kpenke u I'. pumia.

24. CucteMbl pEryJsilMM M YIPABICHUS OHTOI€HE30M. BHYTPUKIETOUHBIE M MEXKJIETOYHbIE
MeXaHu3Mbl peryasnui. OcoOEHHOCTH TOPMOHAJIBHOTO U HEHpOTyMOpPalibHOTO ypOBHEH
PETYJISALHNN.

25. [JerepMmuHanus mojia opraHu3ma. TWIbI M MEXaHU3MBbl JETEpMHUHAIIMU. Pa3HOMONOCTh U
repMadporutu3M. COOTHOILLIEHHE TMOJIOB: THUIIBI €CTECTBEHHOM M CHOCOObI MCKYCCTBEHHOM
pEryJsLuu.

26. buonorus NpOJOKUTEIBHOCTU JKM3HH, CTapeHHE. | e€TepoXpOHHOE U TIeTEpOTONHOE
pa3BUTHE CTApEHUs y PaCTEHUM U KUBOTHBIX. Beqynine MexaHn3Mbl CTapeHUsI Ha MOJIEKYJISIPHO-
TE€HETHUUYECKOM, KJIIETOUHOM U OpraHU3MEHHOM YPOBHE.

27. Kpudeckue nepuo/ibl OHTOT€HEe3a, OCHOBHbIE IPUYUHBI MTposiBiieHus. OTaaneHHbe 3G (eKTsl,
MPOSIBJISIIOIIMECS B MPOLIECCAX PAa3BUTHS: MYTAr€HHbBIE, KAHLEPOIE€HHbBIE, TEpPaTOTCHHBIE,
TOHAJJOTOKCUYECKHUE, SMOPHUOTOKCUYECKHE.

28. Omnxkorene3. [IpuunHbI BO3HUKHOBEHHUs omyxosed. TpaHchopmanus KIETOK M MpOLecc
oOpa3zoBanus omyxoseld. OHKOTeHbl U OHKOOeNkH. ['eHbI-cynmpeccopsl omyxoiei. OmyxoneBas
nporpeccusi. MoneKkyaspHO-TeHETUYECKUE MTOXO0/bI K TEPANluU paka.



29. CooTHOIIEHUE IOHATHUH (OKU3HEHHBIA IUKI» MU «OHTOreHe3». JKU3HeHHBIE IIMKIILI Ha
KJIETOYHOM M OPTraHU3MEHHOM YpOBHsIX. CpaBHUTENbHAS XapaKTEPUCTUKA >KM3HEHHBIX ITUKIIOB
pacTeHui, )KUBOTHBIX U TpuOOB. UepeaoBaHue MOKOJICHHH.

30. OHrorenes, ¢puioreHe3 U pekanuTyisius. [IpoucxoxkaeHrne MHOTOKIETOYHBIX OPTraHH3MOB.
buorenernyeckuit 3aKoH. Teopusi CKOPOCTEN SBOJIOIUMU. DBOITIOIMOHHOE 3HAYEHUE OHTOTECHE3a.

Yci10BHs BBICTABJICHUS OLICHOK:

«3a4TeHO0» 3aciIyXUBAaeT CTYAEHT, OOHApYKUBIIUN BCECTOPOHHEE, CHCTEMaTHYECKOE U
1yOOKoe 3HaHMe y4eOHOro marepuana AMCLUUIUIMHBI, YMEHHE CBOOOIHO BBINOJHSATH 33JaHus,
MPEAYCMOTPEHHBIE TPOTPAMMOM, YCBOMBILIMI OCHOBHYIO JIUTEpaTypy U 3HAKOMBIA C
JIOTIOJIHATEIBHON JINTEPATypO, PEKOMEHIOBAaHHOW IIPOIPaMMOil. «3au4Te€HO» BBICTABIAETCS
YCBOMBIIIMM B3aMMOCBSI3b OCHOBHBIX MOHSATHI JTUCUUIUIMHBI U UX 3HAYEHHUE JJIsl pruoOpeTaeMoin
npodeccuy, MpOSBUBIIMM TBOPYECKHE CIOCOOHOCTM B IOHMMAaHUM, MW3JIOKEHUU U
UCIIOJIb30BaHUM Y4€OHO-IIPOrPaMMHOI'0 MaTepuara.

«He3auTeHo» 3acinyXHBaeT CTYAEHT, Y KOTOPOTO OTCYTCTBYET 3HAaHHUE OCHOBHOIO y4eOHOIro
Mmarepuasia B oO0beMe, HeoOXOOUMOM sl JajbHeWmed ydeObl M mpencrosiuei padoThl IO
npodeccuy, He CHPAaBIAIOMMUICS C BBIIOJHEHUEM 3aJaHUN, NPEAYCMOTPEHHBIX HPOTrPaMMOi,
HE3HAKOMBIN C OCHOBHOM JIUTEPATYPOH, PEKOMEHJOBAaHHOU IPOTPaMMOM.

JlokymeHT coctaBiieH B cooTrBercTBUU ¢ TpeboBanusiMu OI'OC BO mo HampaBieHHIO
noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBanue (C OByMsS HPOQPHISIMH TOATOTOBKH),
yTBEpkKACHHOTO prukazoM MunoopHayku PO Nel25 ot «22» despans 2018 r.

Pa3paborumk: xanj. Ouon.Hayk, goueHT Makapkuna H.B.

Hacmoswas npoepamma, He Mmodcem Ovlmb BocnpouzgedeHa Hu 6 Kakou gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuilenus Kageopul-paspabomyuka npocpammsi.



