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1. IEJIX OCBOEHUA N CHUITJINHBI

[enbto mpernoiaBaHust JUCITUTLTAHEI SIBISETCS: YITYOJIEHHE TEOPETHUECKUX 3HAHUH O TIPUPOJIC OCHOBHBIX
(hU3MOTOTHYECKHX MPOLIECCOB 3€TIEHOTO PACTEHUS M MEXaHU3MaX PEryisluy B3aHMOOTHOIIIEHNH OpraHn3Ma pacTeHUs C
OKpyXarolel cpeqoi. 3agayamMu U3ydeHus JUCUUTUTUHBI SIBISIOTCS:

1. Nzydyenue oOMIMX 3aKOHOMEPHOCTEH KHU3HEACATEILHOCTH PACTUTEILHBIX OPTraHU3MOB.

2. PackprITHE MOJICKYISIPHBIX OCHOB CIOXHBIX (DYHKIMI M MEXaHU3MOB HX PETYISIHU B CHCTEME IeJIOTO0
OpraHu3Ma.

3. PackpsiTHE (U3NKO-XUMHYECKOTO, SKOJIOTUYECKOTO U BOJIOHOHHOTO acleKTa (U3UOJOTUU PACTEHHH.

4. W3zyuenne crenmmpuueckux 0COOCHHOCTEH CTPYKTYPHOHW OpTaHM3aIlMM PACTHTEIBHOMN KIETKH.

5. PackpriTHE IPUPOABI PETYIATOPHBIX MEXaHU3MOB (DYHKIIMOHHPOBAHMS PACTEHHS KaK €AWHOTO IEIOCTHOTO
OpraHu3Ma.

6. W3ydeHne Tpupos! 3aIIUTHEIX MEXaHW3MOB, HCIIOJIB3YEMBIX PACTCHHEM B HEOJIATONIPUSATHBIX YCIOBHSAX
CYILIECTBOBAHUSL.

Pe3yJ'H>TaTI)I 06yqu1/151 IO JUCHUIITIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!:

OIIK-2.1 paccMaTpuBaeT OCHOBHEIE CHCTEMBI KH3HEOOECTICUEHHSI M TOMEOCTATHYECKOH PeryIsINY KU3HCHHBIX (DYHKITHH Y
pacTeHuii ¥ y )KUBOTHBIX, CIOCOOBI BOCHPHATHS, XPAHEHHS U TIepeadyl HHPOPMALH, OPHEHTHPYETCSI B COBPEMEHHBIX
METOANYECKHUX MOJX0AaX, KOHLEIINAX U TpobieMax (pU3HOJIOrnH, LIUTOJIOTHH, OMOXUMHN, ONO(DH3HKY;

OIIK-2.2 ycraHaBIUBaeT CBA3U (PU3HUOIOTHYECKOTO COCTOSIHUSI 00BEKTa ¢ (PAKTOPaMHU OKpPYKAIOLIeH Cpe/ibL.

OIIK-2.3 ucmoyip3yeT ONbIT MPUMEHEHHUS SKCIIEPUMEHTAIBHBIX METOAOB ISl OLIEHKH COCTOSIHUS JKUBBIX OOBEKTOB.

OIIK-6.1 ucnons3yeT OCHOBHBIC KOHIICTIIINH U METO/IbI, COBPEMCHHBIC HAIIPABICHUS, PU3UKU, XMMHUH U HayK 0 3eMiie,
aKTyaJbHbIE TPOOIEMBI OHONOTHYECKUX HAYK U MEPCHEKTUBBI MEKIUCIUIITMHAPHBIX HCCIIETOBAaHHMN;

OIIK-6.2 ucnons3yeT HaBBIKH J1a00OPATOPHOH PabOTHI U METOABI XUMHH, (PU3UKH, MATEMAaTHIECKOTO MOICTUPOBAHHS 1
MaTeMaTHYeCKON CTATHCTUKH B PO(ECCHOHAIBHON e TENbHOCTH;

OIIK-6.3 npuMeHsieT MeTO/Ibl CTATUCTUYECKOTO OLIEHUBAHMS M MPOBEPKHU THIIOTE3, IPOTHO3UPOBAHHS MEPCHEKTUB U
COLMAJILHBIX TIOCIIEACTBUH CBOEH PO(eCCHOHATIBHOM e TEILHOCTH.

OIIK-8.1 ucnomab3yer OCHOBHBIE THITBI SKCIICAUIIMOHHOTO U J1a00paTopHOTro 000pyI0BaHHMSs, OCOOEHHOCTH BHIOPaHHOTO
00BekTa MpoQecCHOHANBEHOM EITeTBHOCTH, YCIOBHS €T0 COJIEp)KaHMs B PadOTHI C HUM C YIeTOM TpeOOBaHUI OHOITHKH;

OIIK-8.2 AHAJIU3HUPYET U KPUTUICCKU OLICHUBACT PA3BUTHUEC HAYIHBIX PI,Z[GfI, Ha OCHOBE MMCHOIIUXCS PECYPCOB, COCTABJISACT
TUTaH PEIICHUA IMOCTaBJICHHOK 3ajJavuu, BBI6I/IpaeT u MOIII/I(i)I/IIH/IpyeT METOAUYCCKUE TTPUECMBI;

OIIK-8.3 NPUMCHSACT HAaBbIKU UCIIOJIB30BaHUSA COBPEMEHHOT'O O60py}IOBaHI/I$[ B ITIOJICBBIX U J'Ia60paTOpHI>IX YCIOoBHUAX,
TpPaMOTHO 000CHOBBIBAET ITOCTABIIEHHEIE 3aJ1a4i B KOHTCKCTC COBPEMEHHOTO COCTOSHU S HpO6J’I€MI)I, HCIIOJIB3YCT
MaTeMaTH4YCCKHUEC METOAbI OLICHUBAHWA THIIOTE3, o6pa60T1<n OKCTICPUMECHTAJIbHBIX JaHHBIX U aACKBATHO OLICHUBACT
JAOCTOBCPHOCTb U 3HAYMMOCTD ITOJIYIYCHHBIX PE3YJIbTATOB, IPEACTABJISACT UX B IHPIpOI(OfI AYAUTOPHUU U BECTHU OHUCKYCCHUIO.

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: | 51.0.07.01

2.1 TpeGoBaHus K NpeBAPUTEIbHOI MOAr0TOBKe 00y4alomerocs:

W3zyuenne aucuumnnuasl «Pu3nonorus pacteHuin 6asupyercs Ha 3HAHUSAX, OTYICHHBIX IPH OCBOCHUHU CIEAYIOMIUX
KypcoB: «boTanukay, «O0mas ouonorus», «L{luTonorus 1 rucTONOTUAY, « BHOXUMUS»

boranuka

OOmast 6uomorus

I_II/ITOJ'IOI‘I/I}'{ U TUCTOJIOTUA

Buoxumus

2.2 JIucuunJuHbl M MPAKTHKH, V11 KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeauIecTByIONIee:

Wzyuenne qucuuniansbl « OU3H0IIOTUS pacTeHUH» HE00X0AUMO Ul YCIIEIIHOTO OBIaJACHHs JUCHUINIMHAMU: « DKOJIOTHS
pacTeHuii», « DUTOLEHOIOTUS.

DKoJI0rUs pacTeHui

duronenoorna
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3. KOMIIETEHIIMH OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTIIMHBI

(MOAY.JIA)

OIIK-2: Crioco0eH NpUuMeHSITh MPUHIUIBI CTPYKTYPHO-(PYHKIMOHAILHOI OpraHu3aiuu, HCM0Jb30BaTh
(usnosornyeckune, HUTOIOrHYecKHe, OUOXUMHUYECKHe, OMOpU3MYeCKHEe METO/IbI AHATN3A /ISl OLEHKH M KOPPEeKIUH
COCTOSIHHS JKUBBIX 00bEKTOB 1 MOHUTOPUHIA CPeIbl X 00U TAHMS;

3HaTh:

Jus noctmxenust OIIK-2.1 3HaTh: ypOBHU OpraHU3alii OUOJOTHIECKAX CUCTEM OT OPTraHU3MEHHOTO JI0 MOJIEKYIISIPHO-
KJIETOYHOTO; CTPYKTYPHO-(PYHKLIMOHATIBHYIO OPTaHU3aLHUIO0 KJIETOK U CYOKJIETOUHBIX CTPYKTYP; MEXaHU3MBbI
TpaHCMEMOpPaHHOTO TIEPEHOCA BEIIECTB; MEXaHU3MBI MEKKICTOYHOH KOMMYHHUKANNH; (YHKIMOHABHYIO POJIb
PELIENTOPHOTO anmnapaTa KJIEeTKH

Ymers:

Juns moctmxenns OIIK-2.2 yMeTh: BBISABIATE 00IEOMOIOTHIECKIE 3aKOHOMEPHOCTH TIPH M3YdEHIH OMOJIOTHYECKHX
00BEKTOB HA PAa3IUYHBIX YPOBHAX OpPTaHU3AIUU

Baagernb:

Jnsa noctrxenust OIIK-2.3 BraneTs: HaBBIKOM HCIOJIB30BaHUS 0a30BBIX 3HAHUI B TO3HABATENILHON U B POPECCHOHATBHOM
JIESITENIBHOCTH, MOJTYIEHHBIX TPU U3YYCHUH TUCIUIUIMHBI, KPUTHUECKH OIICHUBAs YPOBEHb CBOEH MpodeccHoHaTbHON
MOJITOTOBKH, IEMOHCTPHUPYS TOTOBHOCTD K TIOBBIIICHAIO KBATU(DUKAIH

OIIK-6: CriocoGeH HCNO/Ib30BAaTh B MPogeccHOHATbHOIl JesiTeJJbHOCTH OCHOBHbIE 3aKOHbI (PM3UKH, XUMHH, HAYK 0
3emJ1e 1 6MOJIOTUH, TPHMEHSITh METO/IbI MATEMATHYECKOT0 AaHAIM3Aa H MOJIeTMPOBAHNSI, TeOPETHYECKHX
IKCNEPHMEHTAJIbHBIX HCCIe0BAHNMN, TPHOOPETATH HOBbIE MAaTeMAaTHYeCKHe U eCTeCTBeHHOHAYYHbIe 3HAHHS,
HCMOJIB3Ysl COBPeMeHHbIe 00pa3oBaTe/IbHbIe H HHPOPMALNMOHHBIE TEXHOJIOTHH;

3HaTh:

Jna noctuxenust OIIK-6.1 3HaTh: OCHOBHBIE PETYIATOPHBIE CUCTEMBI HAa Pa3HBIX YPOBHSAX OPraHU3aLUU PACTUTEIBHOTO
OpraHu3Ma, IPUHIUIBI TOPMOHAILHON PEryisiiuM y PaCTEHUIL

Ymers:

Jsa moctmxenns OITK-6.2 yMeTh: HCIONIB30BATh TEOPETHIECKIE 3HAHNUS B HHTEPIPETaNNH (PHU3HOIOTHIECKIX
SKCIIEPUMEHTOB

Baagern:

Jnsa noctrxenust OIIK-6.3 BraneTsb: OCHOBHBIMH ITpUEMaMU NpOBeIeHUs (HPU3UOTOTUIECKUX HKCIIEPUMEHTOB

OIIK-8: Cnioco6en ncnoJjib30BaTh METOIbI CO0pa, 00padOTKH, CHCTEMATH3ALMH U NPEACTABJICHHUS MOJEBOI 1
JadopaTopHoii HHpopManKuu, NIPUMEHATh HABBIKH Pa0oThl C COBPEeMEHHBIM 000pPYI0BAHHEM, AHAIHU3HPOBATH
MoJy4YeHHbIe Pe3yJbTaThl.

3HaTh:

Jus moctmxenns OIIK-8.1 3HaTh: MeTOIBI pabOTHI ¢ OMOJIIOTHIECKIMH 0OBEKTaMH B TAOOPATOPHBIX YCIOBHAX

Ymers:

Jmst moctmxennst OITK-8.2 ymeTb: npaBuiibHO UCTIOIB30BaTh METOIBI SKCIIEPUMEHTAIILHOTO UCCIIC0OBAHUS

Baanernb:

I[J'Iﬂ JOCTUKCHUA OIIK-8.3 BJIaA€Th: HABbIKaMH IIPOBCACHUA na6opaTopH0ro OKCIICPUMEHTA U aHaJIM3a €ro JaHHbIX

B pesyibTaTe 0cBOCHHS JUCHHMILIUHBI 00yYAI0LIUICS J0JKEH

3.1 |3narhb:

3.1.1 | Anst noctmxenns OITK-2.1 3HaTh: ypOBHU OpraHU3aIA ONOJIOTHIECKAX CHCTEM OT OPTaHU3MEHHOTO 110
MOJIEKYIIPHO-KIETOYHOTO; CTPYKTYPHO-(DYHKIIMOHAIBHYIO OPTaHU3AINIO KJIETOK U CyOKIIETOYHBIX CTPYKTYD;
MEXaHU3MBbI TPAHCMEMOPAaHHOTO IEpEeHOCa BELIECTB; MEXaHU3MBI MEKKJIETOUHOH KOMMYHHUKALIUH;
(YHKIIMOHAIBHYIO POJIb PELIEITOPHOTO allapara KIeTKH

3.1.2 | Jnst noctikenust OIIK-6.1 3HaTh: OCHOBHBIE PETryIATOPHBIE CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aLuU
PACTUTENHHOTO OPraHU3Ma, IPHUHIIAIIBI TOPMOHAITBHOM PErYJISIIUN Y PACTCHUN

3.1.3 | It moctiokennst OITK-8.1 3HaTh: MeTOIbI pabOTHI ¢ OMOJOTHYECKUMHU 0OBbEKTAMH B JTAOOPATOPHBIX YCIOBHUIX

3.2 | YMmeTh:
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3.2.1

Jns noctmxenns OIIK-2.2 ymeTs: BEIABIATE 00IIEOHOTOTHIECKHIE 3aKOHOMEPHOCTH TTPH U3YIEeHUN
6MOIOrNYIeCKUX 00BEKTOB Ha PA3IHYHBIX YPOBHAX OpraHHU3AIIH

322

Jns noctmxenns OIIK-6.2 ymeTs: HCIIONIB30BaTh TEOPETHIECKHE 3HAHNS B HHTEPIPETANNH (DHU3HOJIOTHIECKIX
9KCIIEPUMEHTOB

323

Jus noctrxenust OIIK-8.2 ymeTh: mpaBUIIBHO UCIIOIB30BaTh METOIBI IKCIIEPUMEHTATBHOTO UCCIIEIOBAHUS

33

Baanersn:

3.3.1

Jnst noctxenust OIIK-2.3 BazieTh: HABBIKOM HCIIOIb30BaHMs 0a30BbIX 3HAHMII B I03HABATEIBLHOM U B
podeCCHOHANBHOH IeATeTFHOCTH, TIOyIeHHBIX MIPH H3Y9eHUHN TUCIIUIUINHBI, KPpUTHYECKN OI[CHUBAS
YpOBEHB cBoeil mpodeccuoHaNIbHOM MOATOTOBKH, JEMOHCTPUPYS TOTOBHOCTH K TOBBIIICHUIO KBATU(HKALIUH

332

Jns noctmxenns OIIK-6.3 BrnaneTs: OCHOBHBIMH ITpHEMaMH IPOBEACHUS (GU3HOIOTHIECKUX YKCIIEPUMEHTOB

333

Jus noctmxenust OIK-8.3 BianeTs: HaBBIKaAMHU MPOBEICHUS JTAO0OPATOPHOTO IKCIIEPUMEHTA M aHAIIN3a €T0
JAaHHBIX

4. OFbEM JUCLUILJIMHBI (MOAY.IS)

OOwas TpyaoeMKocTb

23ET

Yacos 1o yueOHOMY ILIaHY

AYAUTOPHBIC 3aHATHSA
CaMOCTOATECIIbHaA pa60Ta

KOHTaKTHas pabora: 37,5

72 Bunsl koHTpONIsS B cemecTpax:
B TOM YHUCIIE

34 3a4eTsl 4

34,5

UKP: 3,5
5. CTPYKTYPA U COJAEP)KAHUME JUCHHUIIIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlureparypa
3aHATH p / Kype
Pazgen 1. 1. ®u3nosnorust pacTuTeIbHON KJIETKH
1.1 Baenenue /J1ex/ 4 1 JI1.1
31323536
1.2 CtpoeHue 1 GU3NONIOTHSI pacTUTEIbHOM KiTeTKH /JIek/ 4 1 JI1.1J12.1
313254
1.3 Knerka kak ocmoTHueckas cucrema /J1a6/ 4 2 J1.1
22 36
14 OCMOTHYECKHI TOTEHIIMAT PACTUTENBHBIX KJIeTOK /J1ab/ 4 2 JI1.1
3136 37
1.5 ®doTocruHTE3: CYIHOCTH U 3HaUeHue /JIek/ 4 4 JI1.1
323435
1.6 doTocuHTE3. 4 2 J1.1
XUMHUYECKHE U ONTHYECKHE CBOMCTBA (POTOCHHTETHUECKUX ITMTMEHTOB. D2 3556
/J1a6/
1.7 JlpIxaHue ¥ ero 3Ha4eHHe B KU3HH PACTUTEIBHOTO opraHu3ma. /JIex/ 4 2 JI1.1
32 34 36
1.8 Heixanue. /J1a6/ 4 2 J1.1
22 24
1.9 Metoabl PU3NOJIOTHH PacTeHUH: KiTaccuuKanuy, 001acTi 4 1 JI1.1
ncrions3oBanus /Cp/ 32 3536
1.10  [Knerounas Teopus crpoeHust oprann3mMoB. CpaBHEHHE 4 2 JIT.1
MPOKAPHOTHYIECKON U dyKapHoTHdeckoil kneTok. OcobeHHOCTH 32343536 37
CTPYKTYpHI U MeTabomu3ma kietok /Cp/
1.11 | KneTo4Hble CTPYKTYPHI, CBSI3aHHBIC C (POTOCHHTE30M. [11aCTHIBI, TUIIBI. 4 2 JIT.1J12.1
CrpykTypa xjoporactoB. OCHOBHBEIE IIMTMEHTHI (poToCHHTE3A. 219536
Mexanusm ¢oroxumudeckoro srama. /Cp/
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1.12 | ITyru TemHOBO#H pukcannu CO2. XummsMm peaxunii muxiia Kansenaa. C4 4 3 J1.1
-myTh yraepoja B potocunreze. CAM-tun metabonusma Pasnuuneie 21223536
BapuaHThl (oTtocuHTe3a: cpaBHenue C3, C4, CAM-nyreit. /Cp/

1.13 | depMeHTaTUBHBIE CUCTEMBI IbIXaHUS. THUIIBI OKHUCIICHUSI. 4 4 JIT.1
I'mukonmutryecknit u nearo3odocdarueiii myru. GotoapxaHue. 21349556
CtpoeHue >eKTpoH-TpaHcopTHOH 1enu. /Cp/

Pa3gen 2. 2. BonHo-MuHepaJibHbIii 00MeH pacTeHui
2.1 Boanblii pexum pactenuit /Jlex/ 4 1 JI1.1J12.1
212354
2.2 MunepanbHoe nutanue /Jlek/ 4 0,5 JI1.1
213235
2.3 Boano-muHepanbHbiii oOMmeH. /J1ab/ 4 2 J1.1
22 24 36

2.4 Tpancnupanus, ee 3HaYeHUE Ui PaCTeHUH U MeToAbl n3ydenus. Pabora 4 2 JI1.1
ycThHYHOTO ammapara. CyrouHbIH X011 TpaHCTUpanui. ATMocdepHas u D2 35056
MOYBEHHAS 3acyxa. BoxHslil nedumnut, BpeMeHHOE 1 TTyOOKOe 3aBsiiaHue.

Enunnis! n3mepenus tpancnupanuu. /Cp/

2.5 MusnepanbHoe nutanue. OcoOOEHHOCTH MUTaHUS PacTeHUi a30ToM. B 4 2 JI1.1
Kakux opMax OH ycBaUBaeTCs. AMMHAK U HUTPAThI KAK HCTOYHUK 213556
mUTaHus a30ToM. [1yTu BOCCTaHOBIICHHUS HUTPATOB B PACTCHUSIX. AMUJIBI
u ux poisib B pacteHud. Pa6ots! [.H. [IpsaumHuIKOBa B 001aCTH a30THOTO
obmena. IIporeccsl NpsIMOro aMUHUPOBAHHUS U TEPEAMUHUPOBAHMSL.

B3anMoCBsI3b a30THOTO H YIIIEBOTHOTO 0OMeHa. Ddusnonorndeckas poJib
MakpoasiemeHToB: noHOB K, Na, Mg, Ca, Fe. ®u3nonornueckue 0OCHOBBI
npuMeHeHus ynoopenwuii. /Cp/
Pa3nen 3. 3. OnTOrenes pacrenmii
3.1 Pocrt u pa3sutue pacrenuii /Jlex/ 4 2 JI1.1
2194 36
32 Oo6mee npezcraBiieHre o puToropmonax /Jlex/ 4 1 JI1.1
31323436 37
33 JBwxenue pacrenuii /Jlex/ 4 0,5 J1.1
02 D4 35
34 TToxoii pactenuit /JIex/ 4 1 JI1.1
313536
3.5 Paspurue pacrenntit /JIex/ 4 1 JI1.1
313354
3.6 Pocr u pa3Burtue pacrenuit. /J1a6/ 4 1 JI1.1
D224 3536

3.7 O61ee npeacTaBieHre 0 GUTOTOPMOHAX, UX XUMHUYECKas MPUPOJIa, 4 3 JIT.1J12.1
¢bm3HoIIOTHYeCKOe IEUCTBHE U MMPAKTHUECKOE IPUMEHEHHE. 02233435
INepensmxeHne GUTOTOPMOHOB TI0 pacTeHUI0. IHTHOUTOPEI pocTa.

B3aumoneiicTBie rTOpMOHOB.
/Cp/

3.8 JIBwkenue pactenuit. TpormusMel U HacTHH. [ eoTponH3M, GOTOTPOTIHU3M 4 3 JI1.1J12.1
rX (PU3NOTOTHYECKHE MEXAHU3MBI U alanTuBHAs posb. /Cp/ 213354

39 IToxoii kak 00IIeOMOI0THYECKOE COCTOsAHNE. BBl TOKOs. Y CIIOBHS 4 2,5 JI1.1J12.1
BBIX0JIa M3 COCTOSIHUS TIOKOS. AanTHBHAs poJib mokost. /Cp/ 2195
Paznen 4. 4. ®u3H010rus YCTOIYUBOCTH PACTEHHH.

4.1 IIpencrasienue o ctpecce u cTpeccopax /Jlek/ 4 2 JI1.1

22 54

4.2 ®du3nosorKs YCTOMIMBOCTH pacTenuit /J1ab/ 4 6 JI1.1

2254 3536

43 4 2 JI1.1
buonoruuecku akTHBHBIE BEIIECTBA B 3aIUTE PACTEHUI M BTOPUYHBIN 02 34 357
METabOoH3M.

/Cp/
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4.4 DBOJTIOIMOHHBIE aJIaNTAIlIA PACTEHUH KCEPO(HUTOB K 3aCyXe. 4 2 J1.1
MexaHu3MBI aJanTalul pacTeHuid Me30(hUTOB K 3acyxe. MoJekysspHbIe 21243536
MeXaHU3MBI agantanui Me30¢uTtoB. LEA — Oenku, MOJIeKyIsIpHBIC
IIalIepoHBI, AKBATIOPUHEI. DBOJIIOIMOHHBIE MEXaHU3MBI, «OSITKH
TEIJIOBOTO IIOKay, yOUKBUTOHEL /Cp/

4.5 DHU3U0I0INIECKUE OCHOBBI YCTOMYMBOCTH PACTEHUN K OTPULATEIbHBIM 4 2 JI1.1
TemreparypaMm. Mopo30ycTOHIUBOCTh. ['a30yCTORYUBOCTD, PAKTOPHI 213455
razoycroitunBoct. Kitaccnpukanus qpeBecHO-KyCTapHUKOBBIX ITOPOJT IO
razoycroituuBoctr (o I''M. Unbkyn). /Cp/

4.6 DU3KMOIOTUYECKHE TPUCTIOCOOIEHNS PACTeHUH K HEJOCTATKy KUCIOPOAA. 4 2 J1.1
I'unokcus, aHokcusi. MoJeKysipHbIe alalTUBHbIE PeaKIuH Ha D22 53 D4
HeIoCTaToK kuciopoxaa. /Cp/

4.7 PanunoycroitunBocTs, Businue Y @-B-paguanun Ha pacTeHusl. 4 2 JI1.1
OBOITIOUOHHbIE CTPATETUH aAaNTalUl. Poib BTOPUYHBIX MeTaOOIUTOB 01323437
(paBorOMIBI, MOMHaMuUHEL). DOTOpPEAKTHBALIMS, TEMHOBAS PeIapariis,

MoCTpeIruMKaTHBHas penapanus /Cp/
Paznen 5. Unast koHTakTHas padora
5.1 Wnas xonTakTHas padora /MKP/ 4 3,5
6. ®OH/JI OHEHOYHBIX CPEJICTB
6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB
Tect

(hpoHTaNBHEIH OIIpoC

KoHTponbHas pabora

Jlokman ¢ mpeseHTanmeit

OTuets! 1o 1a00paTOpHBIM paboTaM
KonTtponbsHbie Bonpock! k 1a00paTOpHBIM paboTam

6.2. TunoBkIe KOHTPOJBbHBbIC 3AIaHUA U HHBIC MaTCPpHUAJIbI AJIA TeKymeﬁ aTTeCTallui

KoHTposbHbIEe BONPOCH! /17151 OLIEHKU TEKYIIEeH YCIIeBaEMOCTH:

Tema «PacTuTenbHas KJIeTKa»

L.
2.
3.
4.

SIBnenns xu3HU. VIX MPOSIBIEHUS B PACTUTENBHOH KIICTKE.

OO0mrast XxapakTepruCTHKA IUTa3MaJIeMMBI: CTPOCHHE, KOMIIOHEHTHI, HX TIepeMenIeHIe B Tpeenax OJHOTO CIIOS
OyHKIIMKH MeMOpaH

Kakue rpaJueHTbl BO3HUKAIOT B KJIETKE M KaKyl POJb OHM MIpatoT. UTO Takoe Typrop pacTHTENbHOI KIETKH,

OCMOTHYECKUM MOTEHIIAAI

XN

9.

10.
11.
12.

DU3UKO-XMMUYECKUE CBOMCTBA LIUTOMIIA3MBI.

TpaHcmopT BerecTB 4epe3 MeMOpaHbl. Buabl, MexaHH3M

MexaHu3M nepefaun pasapakeHus. BHyTpUKkiIeToYHas mepefaya CUrHana.

XuMHYecKHil cocTaB KieTkd. HeopraHwdeckue BemecTBa, NPUMEpHI, (QYHKIHH

XuMHYIECKHH COCTaB KJICTKH. OpraHMYecKue BEIeCcTBa, MPUMEpPHI, (DYHKIIUH

XapakTepucTUKa CyOMUKPOCKOIMYECKUX OPraHema KIETKU

XapaKTepuCTUKa MUKPOCKOIMYECKHX OPraHe KIETKU

Knerounas crenka. KakoBsl ee coiictBa 1 (pyHkunu. CTpoeHne, OCHOBHBIE XUMHYIECKHE BEIICCTBA.

Tema «BoaHO-MUHEpanbHBIN OOMEH pacCTCHUN

e AR S

BonoobOmen pactenuit, BonHbl Oananc. BoaHbiid neummr.

3aKOHOMEPHOCTH TOIIOIIEHUs BO/IbI pacTeHusiMu. KopHeBoe napnenue. TpaHcmupanus.

TpaHCcoOpT BOJBI MO PaCTEHHIO, MYTH, MeXaHU3MbI. [l1a4, ryrramus.

®dusnonornyeckass poyib JIEMEHTOB MIUHEPAIHHOTO MUTAHHUS.

DU3N0JIOTUIECKHE OCHOBBI KOPHEBOTO MHUTAaHUS. 3aKOHOMEPHOCTH MOCTYIUICHHUS COJIEH B PACTUTEIBHYIO KIETKY.
DU3H0JIOrMYEeCKrE OCHOBBI BBIIEJIEHHS BEIIECTB. MeXaHU3MBbI BBIIEICHUS.

®dusnoornyeckas poyib 3JIEMEHTOB MHHEPAIHHOTO MMUTAHHUS.

DuU3NoI0rNIEcKue OCHOBEI KOPHEBOTO MHUTaHUS. 3aKOHOMEPHOCTH MOCTYIUICHHUS COJIEH B PACTUTEIBHYIO KIIETKY.
DU3H0JIOrMYECKHE OCHOBBI BBIZEIEHUS BEIIECTB. MeXaHU3MBbI BbIIEICHUS.
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Tembl [okIa10B ¢ npe3eHTanusMu « OHTOreHe3 pacTeHU»
1. IlonATue n XapakTepUCTHKA IPOLECCA POCTA, BUAUMBINA POCT M UCTUHHBIA POCT, YCIOBUS POCTa, OTIUYUE POCTA
pacTeHuii oT pocTa KUBOTHBIX.
2. ®as3pl KU3HU KICTKH, 1aTh XapaKTePHCTHKY.
3. Ionstusa nuddepeHnnpoBKH, TETEPMHUHAINN, TOTHIIOTEHTHOCTH, IeaU((EpeHITIPOBKN.
4. Koppensamus, tunsl. ITonspHOCTs U ee 3HaUCHUE, KaKOBBI IIPHYMHBI MOJISPU3AINU KIETOK.
5. Perenepanus, 3nauenue.
6. 3axon Caxca, ¢assr kpuBoii Cakca, 9eM oTiandarorcs KpuBble Cakca y pacTeHHI pa3sHBIX BHAOB U B Pa3IMIHBIX
YCIIOBHUSX.
7. PutMudHOCTB pocTa, CyTouHast U Ce30HHAs!, IPUBECTU MPHMEPHI, YEM HAOTCHHAss PUTMUYHOCTh OTIMYAETCA OT
9K30T'€HHOM.
8. [Toxoii. Tumsl MOKOSI, 3HAYCHHE.
9. 3aBUCHMOCTH POCTa OT BHEIIHHUX (DaKTOPOB: TeMIepaTypa, CBET, BIAXKHOCTh IOYBBI M BO3[yXa, ra30BbIil cOCTaB
aTMocdepsl, MUHEPAIbHOE TUTaHKE.
10. JIBY>KeHUs pacTeHMH, TUIIBI, XapaKTEPUCTHKA, IIPUMEPBL.
11. OHTOreHe3 pacTeHuil, IPOJOIKUTENBHOCTS, dTanbl. Teopus H. Kpenke.
12. XapakTepHCTHKa IOBEHUJIBHOTO 3Tala.
13. BiusHue BHELIHUX YCIIOBMI Ha 3allBETaHUE: TEMIIEPATypa, MPOAOJIKUTENBHOCTE CBETOBOIO JIHS, MUHEPAJILHOE
MHUTaHHUE, BIAXHOCTb.
14. l'opmonanbeHas Teopus 3auseranus pacreHuit M.X. YaitnaxsHa.
15. CrapeHue KIEeTKH, OpraHa, OpraHu3Ma, TUIOTe3bl CTapeHHs.
16. JlaTh XapakTepuCTHKy (UTOTOPMOHAM IO clemyiomeMy IuiaHy: HasBanue, GpopMyna, KIeTKA-MHUIICHH,
PELEeNTOPEI, MEXaHU3M JCHCTBUS, (GH3HOIOTUIECKHE ICHCTBHUE.
0 AyKCHUHBI,
O I'n66epennHbl,
0 HuTOKNHUHBL,
O AGcim3oBasi KHCIIOTA,
O DTHUJIEH,
O Dy3UKOKIIHH,
O CrepounHsle TOPMOHBI (OpacCHHEI),
O IlenTuaHble TOPMOHBI,
O HeropMoHansHBIE perynsTopsl pocta (GeHoNbHBIe HHIHOUTOPEI).

Temsbl 10KIaA0B ¢ ipe3eHTauusIMu PrU3M0I0rHs yCTOMYUBOCTH PACTEHUI.

1. OOmpe MOHATHSA: CTpecC, aJanTanus, YCTOHIHBOCTb.

2. Perynsimust skcmpeccuu TeHOB, HHAYLUPYEMBIX, BOJHBIM Ae(uIuToM: MAP-KkHHA3HBIA KacKal, BTOPHYHEIE
Mmeccenmxepsl, ABK-3aBucumelie 1 ABK-He3aBHCHMBIE TEHBI.

3. MounekynsipHble MEXaHH3MBI aaNTallly pacTeHU K Aeruaparanud: Lea-Oenku, manepoHsl © HHTHOUTOPBI
IpoTeas, IpoTeas3bl U YOUKBUTHHBI, aKBATOPHHBI. DYHKITNH O€JIKOB, MHAYLUPYEMBIX BOJHBIM AC(HUIIUTOM.

4. Ananranuy, TpOTUBOJICHCTBYIONINE OCMOTHYECKOMY d(PQeKTy comeil.

5. MounekynsipHble MEXaHH3MBbI aaNTallMy pacTeHUH K BBICOKUM TeMmIiepaTrypaM. Posib O€lKOB TEIIOBOTO IIOKa,
MOTU(UKAIIH JIUITHIHOTO OUCIIOsN MEMOpaH.

6. MonekynspHbIe MEXaHU3MbI aIANTAIMH PACTCHUH K HU3KAM TeMIlepaTypaM: Ouojorudeckue aHTepusbl, OSmKu
XOJIOJIOBOTO IIOKA.

7. Bbuonornyeckn akTHBHBIEC BEIECTBA B 3aIlUTE PACTCHUH M BTOPHYHBIA METa0OIM3M.

8. 3uMocTONKOCTb. JleficTBIEe HETaTHBHEIX (DaKTOPOB 3MMHE-BECEHHETO MEpHOJa.

9. Penapamus. Ponp penapauuu B GOpMUPOBAHUN PaAnOYCTOWYMBOCTH PACTCHHU.

10. Bunsl n3nmydeHuid, MCTOUHUKH, 3(QGEKTH! JeHCTBUS paJuallMOHHOTO BO3JCHCTBHS HA PACTUTEILHBINA OPraHU3M.

KontponsHas paboTa (TeCTOBBIE MATEPHAIIBI) [UIS IIPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

dortocuHTE3
Bapuanr 1

1. B cocrap (I)OTOCI/IHTeTI/I‘{eCKI/IX MeM6paH XJIOPOINTACTOB KJIETOK BBICHINX paCTeHI/Iﬁ BXOJAT CIICAYHOIINE
IIUTMCHTBI:
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all KapOTHHBI, aHTOIMAHEI, XJIOPO(DHILIE;
6 xmopodusl, PUKOOHIUHBI, KCAHTO(DUILIIBL;
B[] KapOTHHOMBI, XITOPODHILIBL.

2. 3eneHble pacTEHHUs UCIOIB3YIOT IS (JOTOCHHTE3a PHEPTUI0 CBETA C JUIMHOM BOJHBIL:
al] kpacHO#t 1 crHe-(pHOJIETOBOIA;

0[] opaHXeBO-XKeNTON M KPacHOI1;

BL] KpaCHOH U XKENTO-3€JCHOM.

3. K KaknM CoeMHEHMSIM MO XMMHYECKOMY COCTaBy OTHOCUTCS XI0poGhuI?
all cnoxHBIe YQUPET;

6] mpocTsie 3¢upsr;

B[ cnupThI;

rl]cIoXHBIE OENKH.

4. Kakue nyuan sBasiiorcst Hanbosee 3¢ GeKTUBHBIMU AJIS mpolecca GpoTocuHTe3a?
all KpacHOTO CIIEKTpa;

6L ’KenTO-0paHKEBOTO CIIEKTPA;

B[] 3e11€HOTO CIIEKTpa;

rlJ cuHe-puoIeToBOro CreKTpa.

5. Cr10coOHOCTh K OKHCIUTENBEHO-BOCCTAHOBUTEIIBHEIM PEAKINAM O] AEHCTBHEM JIyded KpacHOTO CHEKTpa
00ycloBIIeHa HATUYHEM:

al] HemoJeNeHHbIX NEKTPOHHBIX ap aTOMOB a30Ta U KHCIOPOJa;

0[] cucTeMBI KOHBIOTHPOBAHHBIX OJJMHAPHBIX M JBOMHBIX CBS3EH;

Bl aroma Mg;

r[] yrineBoJOPOAHBIX PAJUKATIOB.

6. X10popHIIIOM-TIOBYIIKON TTEPBOM MMTMEHTHOM CHCTEMBI SIBIISCTCS:
all P710;
601 P700;
B[] P680;
rl] P665.

7. [poxykTaMu HEMMUKIMIECKOTO (OTO(OCHOPHINPOBAHNUS SBIISIOTCS:
all ATO, HAI®H+HH;

60 AT®, HAI®H+H+, O2;

BJ AT®, HAIIH+H+, O2;

rl] AT®.

8. Cunte3 ATD ocymecTBisiercs:
a) B OTII;

0) TUIACTOXHHOHOM;

B) compsrarommm paKkTopoM;

r) MeMOpaHO# THIaKOUIa.

9. IepBBIM ycTOWYIHMBEIM MPOAYKTOM y C3-pacTHEH SBISCTCS:
a) [1BK;

6) PI'A;

B) DOJIA;

r) ®I'K.

10. Jluctes C4-pacrenuii conepxar:

a) 0OBIYHBIE XJIOPOIUIACTHI B KJIETKAaX Me30(HiIIa, arpaHaIbHbIC — B KJIETKaX OOKIIaIKy;
6) oOBIYHBIE XJIOPOIJIACTHI B KJIIETKAX OOKIAAKH, arpaHalbHble — B KJIE€TKaxX Me30(duia;
B) OOBIYHBIC XJIOPOILIACTHI B 000MX THUIIAX KIIETOK;

T) arpaHaJbHBIC XJIOPOIUIACTH B 000X THIIAX KIETOK.

11. Haubosee 3¢ GeKTUBHBIM SBISIETCS:
a) C3-myts QoToCHHTE3A;
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6) C4-mrytb (hoTOCHHTE3A,
B) CAM-nyTh OTOCHHTE3A;
r) MOKT-nyth oTOCHHTE3A.

Jpixanue
Bapuanr 2

1. JlpIxaTenbHbIi K03()OUIUEHT CTaHOBUTCS OOJIbIIE SAUHUIIBI, €CITU B KauecTBE CyOCTpaTa HMCIOJb3YHOTCS:
a) Oenku;

0) yrneBosr;

B) JIMIIUIBL;

') OPraHUYECKUE KACIOTHL.

2. Uro sBIsieTCs MPOCTETUYECKON IPYyNNoil HUTOXPOMOB?
a) Kxerne3onopQupuH;

0) MexpropdupuHH;

B) JKeIe30;

T) MeIb.

3. Kaxkoif myTh SIBIISIETCS OCHOBHBIM ITyTEM JIBIXAaTEIBHOTO OOMeHa?
a) IpsIMOTO OKHCIIEHHS CaXxapoB;

6) nmenTo30docdaTHbIi;

B) NIMOKCAJIaTHBIMH;

T) TIIMKOJTUTUIECKHUH.

4. Kakoif MeTaboIHT SBISIETCS KOHSUHBIM IPOIYKTOM aHadpOOHOH (ha3bl JBIXaHHS?
a) [IBK

6) drA

B) ®I'K

r) CO2 n H20.

5. Yro sBNISETCSI aKLENTOPOM alleTHIBHOIO OcTaTKa B nukie Kpebca?
a) MTpar;

0) okcamnoarnerar;

B) MaJIar;

T) 0-KeTOTIyTaparT.

6. Kakos Berxox mMosiekyn AT® mpu HOTHOM OKHUCIEHHH MOJEKYIIBI TTFOKO3BI?
a) 38
6) 34
B) 30
r) 15

7. Kakyio pons B IBIXaHHH HTPacT MEXKMEMOpPaHHOE TPOCTPAHCTBO MUTOXOHIPHH?
a) SIBJSIETCS] pe3epByapOM ITPOTOHOB M Y4aCTBYET B CO3JaHuHM rpaauenra [|pH;

) SIBISIETCS pe3epBYyapoOM MIPOMEKYTOUHBIX METaOOIUTOB;

B) HAaKaIUIMBaeT KOHEYHbIE POIYKTHI bIXaHHUS;

T) BOCCTaHABINBAaeT CBOOOJHBIN KHUCIOPOJ O BOJIBL.

8. [MIOKOHEOTreHe3 — 9TO ...

a) oOpazoBaHHE OMOTIOIMMEPOB YIIICBOIHON IPHPO/IH;

6) mportecc 00pa30BaHUS ITIOKO3BI U3 HEYTJICBOAHBIX MIPEAIICCTBCHHUKOB;
B) MEpBBIC peakunn GoTocuHTE3;

T) peKOMOWHAIIHS caxapoB B MEHTO30(POCHATHOM MyTH.

CrpykTypa oT4eTa no 1abopaTopHOit pabore
Pabota Ne HazBanwue
[emns:
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000CHOBaHME MTPOBEICHNUS PaOOTHI, IPEIMET HCCICOBAHHUS;

Matepuassl 1 METOABIL:

00BEKTHI HCCIIE0BaHMs, Ta00paTOPHAst HOCyAa, 000PyIOBaHNE, XUMUUECKHE PEaKTUBbI;

Xon paboTHI:

OTMCHIBAETCS MOIIATOBBIN aITOPUTM MPOBEAEHHS PadoT;

Pesynbratsrl:

1 .oTMCHIBAIOTCS PE3YNBTATH PaOOTHI (MI3MEHEHHE 00beMa, BEIIETICHHUE ITy3bIPHKOB Ta3a, H3MEpeHNe HHTEHCHBHOCTH
TpaHCIIUPAINN, N3MEHEHNE arPEeraTHOTO COCTOSHIS, ITOICUET KOJIMYECTBA KICTOK H T.1.),

2. IpH IPOCMOTpE MPENapaToB CBETOBOW MUKPOCKOIHUH, BBIIENICHUH My3bIPHKOB Ta3a, OCMOTHYECKOM BBIXOJIE BOJIBI U3
KJIETOK U NP MIPOTEKAaHUU JPYIUX (PU3UKO-XMMHYECKHX IIPOIIECCOB C M3MEHEHHEM 1IBeTa, 00beMa M ra3000pa3HoOro
COCTOSIHHS HEOOXOJIMO IIPUBECTH COOTBETCTBYIOIINE PHCYHKH.

BoiBosibr:

OOBSICHSIOTCS PE3yIbTaThl pabOTHI C UCIIOIb30BaHUEM TEOPETHUECKOTO MaTepHala, a TakKe MPUBOAATCS XUMHYECKHE
peakuu A1t 00bICHEHHS IPOTEKaHNS XMMHYECKHAX POLIECCOB (HAIPHMeEp, VIS OOBSICHEHUS] XUMHUIECKAX CBOICTB
XJIopo¢uIIa).

OTBeTHI Ha TOTOHUTENIBHBIE BOIPOCH! (M3 KOHTPOJIBHBIX BOIPOCOB 110 pa3enam)

ITpumepbl KOHTPOJIFHBIX BOIPOCOB TI0 JIAOOPaTOPHBIM padoTaM

1. JaTb ompeneneHne SBICHUIO TUIA3MOJIN3a/ACIIa3MOITN3a

2. Bupapl mnazmonuza. O6paTuMocCTh M1a3MOIM3a.

3. JlaTh ompeneneHne SBICHUIO OCMOCa.

4. duznonornyeckoe 3Ha4YeHNE OCMOTHYECKOTO TOTeHnrana. [IpuBecTn mpuMepsl 3HAYSHUH OCMOTHEUCHX
[IOTEHIIMAJIOB PACTEHHUH.

5. droopectieHInsA U GochpoeceHIrs Xaopodua.

6. Buosornueckoe 3HaUYeHHE PACTUTENBHBIX ITUTMEHTOB: XJIOPO(HIIIOB, KAPOTHHOU OB, (PHKOOMIUIMHOB.
7. Ilouemy ycThHLIa pacrosiaratoTcs Ha pa3HbIX CTOPOHAX JIMCTOBOM IUIACTUHKU Y PACTCHUI pa3HBIX AKOJOTHMUYECKHUX
rpymit.

8. VHTEeHCHBHOCTH Ta3000MeHa pacTeHHH

9. Bonnsrii 6ananc

10. DepMeHTHI AbIXaHus: Kiaccuukanus U GyHKIMN

11. Buonoruueckoe 3HaueHHE COBMECTUMBIX OCMOJIMTOB.

12. OCHOBHBIE KJIACCHI 3aIlaCHBIX MMUTATEIBHBIX BEIIECTB Y PacTCHUI.

6.3. TunmoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aaHUS JJIs1 IIPOMEKYTOYHOI aTTeCTANA

Htorosoe TECTUPOBAHUEC

1. HazoBuUTE OCHOBHBIE SIBICHUS PACTUTEIBHON KIETKHU:
1) OTKpBITOCTH

2) caMoperysus

3) caMOBOCIIPON3BEICHIE

4) BCe mepeunCICHHEIC

2. K Bu1aM BHYTPUKIIETOYHOH caMOPETYISILIMUA OTHOCSTCSL:
1) memOpaHHas1, reHeTHUeCKast, hepMEHTaTHBHAS

2) reHeTUYECKAasl, TOPMOHAJIbHAA, (PepMEHTAaTUBHAS

3) ropMoHanbHasi, MeMOpaHHas, TeHETHYECKAs

4) depmenTaTuBHas, Tpo(hUIECKasi, TeHETHYECKAs

3. Kakast rpymma yrieBoI0B B OCHOBHOM BBIITOJHSCT 3aaCHYIO (DYHKIIMIO:
1) MOHOCaXapHIbI

2) nucaxapusl

3) onmurocaxapusl

4) nmonucaxapusl

4. Beibepute HanboI€E TOYHOE OMPEIEICHNE TOHATHIO «ILTA3MOTH3»:

1) moymHOE OTCTaBaHKE MPOTOILIACTA OT KICTOYHOH 000JI0UKU

2) yaCTUYHOE OTCTaBaHHE IPOTOIUIACTA OT KJIETOYHOH CTEHKH

3) oTaeneHne MPUCTEHOTHOTO CIIOS IUTOILIA3MBI OT KIIETOYHOM 000JI0UKH
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4) 9aCTUYHBIN BBIXOJ BOJBI U3 KIETKU

5.I1poYHOCTB U TBEPAOCTH BTOPUYHOM CTPYKTYPHI KIETOYHOW 000IOUKH TOCTHTIASTCS:
1). HaJIOYKEHNEM HOBBIX CJI0€B (DHOPHILT O YIIIOM APYT K JAPYTY;

2). HanMYueM OOJIBIIOTO KOJHUYECTBA KICTYaTKH;

3). onpoOKOBEHHEM KJIETOYHON 000JI0UKH;

4). HATMYHEM MEKY KIICTKAMUA CPEIUHHOM IITACTHHKH.

6. KakoB MexaHN3M NOCTYIUICHUS BOJIbI U3 BHEIIHEH CPe/Ibl B PACTHTENBHYIO KIETKY?
1). nuddysnn;

2). ocMoc;

3). akTHBHBIN TPAHCIIOPT;

4). anektpodopes.

7. Kaxwue myau sBistorcst HanOosee 3¢ GeKTHBHBIMH JUTS TIporiecca (OTOCHHTe3a?
1) kpacHOrO crieKTpa

2) XKeNTo-0pPaHKEBOTO CIIEKTPa

3) 3emeHOTO CHEKTpa

4) cuHe-(HONETOBOTO CHEKTPa

8. ®oTONH3 BOJIBI COIPOBOKIACTCS:
1) o6pa3oBaHMeM KHCIOpOAA

2) cunte3om ATD

3) 0Opa3oBaHUEM YTIIEBOIOB

4) M3MeHEeHNeM BaJIeHTHOCTH JKelle3a

9. HazoBuTe MexaHU3M Iepelaudl SHEPTHU 110 MUTMEHTHBIM CHCTEMaM:
1) MHAYKTHBHBIN PE30HAHC;

2) nucpysus;

3) docdopecuenuus;

4) MHUTpanus YHEPTUu.

10. Hau6omnee 3phexTuBHBIM ABIICTCA:
1) C3-mytb oTOCHHTE32

2) C4-mryth OTOCHHTE3

3) CAM-miyt oTOCHHTE3

4) MOKT-myts (hoTOCHHTE3a

11. ®oToapIxaHUEe OCYIIECTBIISACTCS:

1) B Te4eHHUE CYTOK B XJIOPOTLIACTAX;

2) B TEMHOTE B HECKOJIBKHX CTPYKTYpax KIIETKH;
3) B TedeHHE CYTOK B MUTOXOHAPUSIX;

4) Ha CBETY B HECKOJIbKHX CTPYKTYpax KICTKH.

12. B xakoif 4aCTH COTHEYHOTO CHEKTPa HaXOANUTCS MAKCUMYM IOTIOMIEHHS KapOTHHONIOB?
111 B KpacHO¥;

2[1 B OpaH)KEBOW;

3[] B 3eneHO;

401 B cuneil.

13.Kakoif BATAMHH BXOJIUT B COCTaB MPOCTETUICCKON TPYITITBI ()JIABUHOBBIX JIETUAPOTeHA3?
1) Tuamun (ButamuH B1);

2) pubodaaBun (ButamuH B2);

3) nupunoKcHH (BUTaMuH B6);

4) aukotuHamu (ButamuH PP).

14. T'muKonM30M Ha3bIBaeTCA. ..
1) COBOKYITHOCTB BCEX MPOIECCOB YHEPTETUIECKOTO 0OMEHA
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2) pacmieruieHe MOINCaxapuioB 10 MOHOCAXapHI0B
3) KUCIIOPOIHOE PACILEINICHHE TIIIOKO3BI
4) Ge3KUCIIOPOJHOE PACIICIUICHUE TIIFOKO3bI

15. OTHOIIEHNE KOTUYIECTBA BBIACIUBIIETOCS KUCIOPOAA K KOIM4ecTBy nornomeraoro CO2, Ha3bIBaeTCs:
1) mpIxaTeapHbIH KOd(hGUITMEHT

2) poTocuHTETHYECKUH KO3 PUINCHT

3) MUCTOBOM HHIEKC

4) yucrasi IPOAYKTUBHOCTH (POTOCHHTE3A

16. Kaxos Beixoq Monekyn AT® npu oJIHOM OKUCIEHUU OJHOM MOJIEKYIbI INIIOKO3bI
1)38
2)34
3)30
4) 15

17.Kaxyto posb B IbIXaHUH UTPAET MEXMEMOpaHHOE MPOCTPAHCTBO MUTOXOHPHHN?
1) siBIIsIeTCS pe3epByapoM MPOTOHOB U YIAaCTBYET B CO3IaHHM rpaxuenTa [IpH;

2) siBIISIeTCA pe3epByapoM MPOMEXYTOUHBIX METa0O0IUTOB;

3) HaKaIUIMBAeT KOHEYHBIC TIPOMAYKTHI ABIXaHHS;

4) BoccTaHaBIMBAET CBOOOIHBII KUCIOPO IO BOJBI.

18. I'ne noxanu3oBaHbl pepMEHTH U META0OIUTHI OKUCIUTEIBHOTO MEHTO30(ochaTHOTO MyTH?
1) Bo BHyTpeHHEH MeMOpaHe MUTOXOHIPHH;

2) B MaTpHKCe MUTOXOHAPHI;

3) B cTpoMe XJIOpOTIIACTa;

4) B IUTOIIA3ME.

19. SIBneHue ryTTaIiK CBI3aHO C pabOTOI:
1) HUKHETO KOHIICBOTO JBUTATEIS;

2) BEpXHEro KOHIIEBOTO JIBUTATENIS;

3) TpaHCTIMpAIHH.

20. McnapeHue BOJIbI Uepe3 KIETOYHbIE CTEHKU MHIEPMAaIbHBIX KJIETOK U IOKPOBHBIE CIIOH:
1) KyTHKYISIpHAS TPAHCIHPALIHS;
2) ycTbHUYHAs TPAHCIHPAINs

21. TlocTyruieHre BOIBI B paCTEHHE U OT/Aa4a e€ pacTeHHeM, He0OXOAUMBIE ISl €r0 KU3HEAeITeIbHOCTH (0OMEHa BEIlECTB,
pocrta, pa3BUTHS, pa3MHOKEHUS ) — ITO:

1) BogooOMeH;

2) BoAHbIN OanaHc,

3) TpaHCIOPT BOJIBI.

22.®OUTOTOPMOH, YCKOPSIOIINHA CO3PEBAHUE TUIOIOB, CIOCOOCTBYIOIINIA CTAPESHHIO BCEX YaCTEH pacTCHUS:
1) sTrnen

2) ayKcHH

3) UMTOKUHUH

23. ®UTOTOPMOHBI INIaBHAST (PYHKIMS KOTOPBIX CTHMYISIHS KIETOYHOTO JeeHuUs U qudepeHInpoBKH, 3a1epiKKa
MPOLIECCOB CTAPEHHUS

1) aykcuHBI,

2) ruG0epernHEI;

3) abcuu3oBas KUCIIOTA,

4) IUTOKUHUHBI.

24. Tlepexon crieuanu3upOBAHHBIX HEJENAIIUXCS KIETOK K JIEIEHHUIO, T.€. BOCCTAHOBJICHHE MEPUCTEMAaTHYECKON
AKTUBHOCTH OTO —

1) nequddepenupopka;

2) MONIAPHOCTB;
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3) xoppemnsuus;
4) nerepMuHaLIUS.

25. Kak Ha3pIBaeTCs TUT IBMOYKEHHS, 00SCTICUNBAIONIIIA OBICTPBIN POCT BEPXHEH CTOPOHBI OpraHa, B pe3ylibTaTe KOTOPOTO
JIUCT WJTH JIETIECTOK U3TM0A0TCs KHU3Y:

1) reoTponusm;

2) SMHUHACTHS

3) celicMOHaCTHS;

4) XeMOTPOTIU3M.

26. OYHKIIMOHIPOBAHNE MOKOBBIX 3AIMUTHBIX CHCTEM JISKUT B OCHOBE aJIarTaryn;
1) monroBpeMeHHO

2) SBOJIFOITUOHHOH

3) cpouHoOit

4) maccuBHOI

27. 'eHeTHYECKH JeTePMUHHPOBAHHBIN Tporiecc (GOPMHUPOBAHMUS 3aLIMTHBIX CHCTEM, 00ECIICUNBAIOIINX ITOBBIIICHUE
YCTOWYHMBOCTH ¥ MPOTEKAHNE OHTOTEHE3a B paHee HEOIArOMPUATHBIX Il HETO YCIOBHUSIX — 3TO

1) aganranus

2) aKKIMMAaTHU3aIHS

3) cTpecc-ToJIepaHTHOCTD

4) sspoBu3anys

28. AHaTOMO-MOP(HOJIOTHUECKHE 0COOCHHOCTH PACTEHUH, OOUTAIONIMX B CAMBIX 3aCYIIUIUBBIX JKapPKHUX MYCTBIHAX 3¢MHOTO
mapa — 3To:

1) SBOJIFOIMOHHBIC aJTaNITAI[IHI

2) OHTOTCHETUYECKUE aIalTalluu

3) cpouHbBIe aanTauu

4) akTUBHBIE aaNTaIluN

6.4. Kputepuu oneHUBaHUA

OmnucaHne moka3aTele u KPUTEPUEB OLICHUBAHUA KOMHCTCHL{I/Iﬁ JUI TCKYIIETO U UTOTOBOTO TECTA

Habpannas cymma 6amnoB (% BBITOIHEHHBIX 3a1aHui) (Max — 100)
Menee 60 — HeynosnerBopuTensHO

60-75  — YI0OBIEeTBOPUTEIHHO

76-95 — Xopo1io

86-100 — OtnuuHO

Menee 60 — Hesauteno

60-100 — 3auteHo

TpeboBanus (KpUTEpHAIbHBIE TOKA3aTeNHN) K YCTHOMY (PPOHTAIEHOMY W MMHCEMEHHOMY TOUMEHHOMY OIIPOCY

HeynosnerBopurensHo:

IMonroTa OoTBeTa — CTYNEHT HE 3HAeT 3HAYMTENFHOM YacTH MPOrPaMMHOTO MaTepHuaa, JOIyCKaeT CYIIeCTBEHHbIE OIINOKH,
OTCYTCTBYIOT MEXIIPEIMETHEIE CBS3H.

CrtpyktypupoBaHHOCTH — Her.

Jloruka nznosxxeHus: — OTCYTCTBYET JIOTHKA B H3JI0’KEHUU MaTepHana.

OTBeTHI Ha JIOTIOJTHATEIBHBIE BOIPOCH — Her.

Y 10BIE€TBOPUTEIBHO:

ITonHOTa OTBETa — CTYIEHT YCBOMI TOJIBKO OCHOBHOW MaTepHall, HO He 3HACT OTJCNBHBIX JeTajei, 10ycKaeT HeTOYHOCTH,
HE JOCTAaTOYHO IPaBHIbHBEIC (POPMYIHPOBKH, OTBET OTINYACTCS HU3KUM YPOBHEM CAMOCTOSTEIBHOCTH.
CrpykTypHpoBaHHOCTb — He Bceria npociexuBaeTcs Y4eTKOCTb U CTPYKTYPHPOBAHHOCTb.

Jloruka uznosxeHus: — He Bcerna npociiexxnBaeTcsi JIOTHKa N3JI0KEHUS MaTepHana.

OTBeTHI Ha JIOTIOJTHATEIBHBIE BOTIPOCH — 3aTPYyIHACTCS C OTBETaMH, OTBET OTIIMYAETCS HIU3KOH CaMOCTOSTEEHOCTHIO.

Xoporo:
IMTonroTa OoTBeTa — CTYNEHT TBEpAO 3HAET YIeOHO-ITPOTPaMMHBIN MaTepHal, TPaMOTHO U I10 CYIIECTBY H3JIaraeT ero; OTBET
OTITMYAETCSI MEHBIIIEH 00CTOSITENbHOCTBIO.
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CrpyKkTypupoBaHHOCT — OTBET CTPYKTYPHPOBAH, TPAMOTEH, 0OCTOSTENEH.

Jloruka uznoxenust — KoppekTHO U JIOTHYECKH CTPOMHO €r0 M3JIaraeT OTBET.

OTBeTHI Ha JIOMOTHUTENBHBIE BONIPOCHl — He 3aTpynHseTcs ¢ 0TBETOM MPU BUAOM3MEHEHHH 3a/1aHHs, HE BCET/Ia OTBETHI Ha
JIOTIOJIHUTENIbHBIE BOIIPOCHI OTIMYAIOTCS IOJIHOTOH, CTPYKTYPUPOBAHHOCTBIO.

OTtnnuHo:

ITonHoTa OoTBeTa — CTYAEHT MOJHO U3/1araeT ydeOHbIN MaTepuall Ha OCHOBE JIEKLUI U JOIOJHUTENbHON JIUTEpaTypHl,
OCYIIECTBIISIET MEXKIIPEIMETHBIE CBSI3H; BJIa/IeeT IIOHATHHHBIM allllapaToM ¥ YSCHUII B3aUMOCBSI3b OCHOBHBIX OHATHI
JMCLUIUIMHBI U UX 3HAUYEHHUE JUIS IPUOOpeTeH s podeccHu.

CrpykTyprpoBaHHOCTb — OTBET CTPYKTYPUPOBaH, TPAMOTEH, OOCTOSITEIICH.

Jloruka n3noxxennst — KoppekTHO U JIOTHYECKH CTPOWHO €T0 M3JaraeT OTBeT.

OTBeTHI Ha JIOMOTHAUTEIBHBIE BOIPOCH — He 3aTpynHsAeTcs ¢ 0TBETOM IIpU BUAOU3MEHEHUH 3a1aHHs, CBOOOTHO CIIPABIISCTCS
C MOCTaBJICHHBIMH 33/1a4aMH, OTBETHI Ha JOTIOJHUTEIBHBIE BOIPOCHI XapaKTEPU3YIOTCS TIOJIHOTOH, CTPYKTYPUPOBAaHHOCTBIO.

Onucanue KpUTepHEB OLIEHUBAHUS KOMITETEHIMH IJIs1 TOKIaaa ¢ Ipe3eHTauen

HeynosnersopurensHo:

[MomHoTa OTBeTa — CTYAEHT HE 3HAET 3HAYMTEINBHON YacTH MPOrPAMMHOTO MaTepHala, JOMyCKAaeT CYIIeCTBEHHbIE OIIMOKH,
OTCYTCTBYIOT MEXIIPEIMETHBIE CBSI3H.

CTpyKTypUpOBaHHOCT, IOTHYHOCTh — HET TOTHYHOCTH, CTPYKTYPHPOBAHHOCTH.

Harnsgaocts — Her.

JlocTymHOCTh YCBOGHUS MaTepuana CTyAeHTaMH-COKYPCHUKAaMU — MaTepHuai He COAECPKUT (PaKTOB, MATEPHAJIOB,
HEOOXOAUMBIX [T (POPMHUPOBAHHUS KOMITETCHIMI OakaiaBpa- OHoJiora WM HETOHITEH.

OTBeTHI Ha JIOMIOJIHUTENIbHBIE BOIIPOCHl — Her.

Y 10BJIETBOPUTEITBHO:

[TonnoTa orBeTa — CTYyIEHT YCBOMJI TOJILKO OCHOBHOM MaTepual, HO He 3HAET OTJIENbHBIX JeTallei, OIMycKaeT HETOYHOCTH,
HE JIOCTATOYHO MPaBIIbHBIE (OPMYITHPOBKH, OTBET OTIMYALTCS HU3KHM YPOBHEM CAMOCTOSTEIHHOCTH.
CTpyKTypUpOBaHHOCTb, JIOTUYHOCTH — He Bcerna mpocieuBaeTcst JOTHIHOCTb.

Harmsnaoctes — Her.

JIOCTYITHOCTh YCBOCHUS MaTepraia CTyJACHTAMH-COKYPCHUKAaMU — JIoCcTyIeH, He TpecTaBieH B GopMe, 3aTpyIHSIOIEH
BOCHPUATHE, HE BCE BOIIPOCHI OCBEILIEHBI.

OTBeTHI Ha JIOTIOJIHUTENEHBIE BOMTPOCHI — 3aTPYIHSAETCS C OTBETAMH, OTBET OTIMYACTCSI HU3KOW CaMOCTOSTENBHOCTBIO.

Xopo1wo:

[MonmHoTa OoTBeTa — CTYAEHT TBEPAO 3HAET yUeOHO-IPOrPaMMHBIN MaTepua, TPaMOTHO M TIO CYILECTBY U3JIaraeT ero; OTBET
OTJIMYAETCS MEHBIIIEH 00CTOSITENBHOCTRIO.

CTpyKTypHPOBaHHOCTb, JIOTUIHOCTH — KOPPEKTHO M JIOTHYECKH CTPOWHO €ro H3JIaracT OTBET.

Harmsigaocts — Jla.

JIOCTyIHOCTB YCBOCHHUS MaTepHala CTYICHTAMU-COKYPCHHKaMHU — MaTtepual JOCTYIICH U MOJIe3¢H COKYPCHUKAM.

OTBETHI Ha TOTIOTHATENBHBIC BOIPOCHl — He 3aTpymHsaeTcss ¢ 0OTBETOM P BUIOW3MEHEHUH 3aIaHUs, HE BCETIa OTBETHI HA
JIOTIOJTHUTEBHBIE BOTIPOCHI OTIMYAIOTCS TIOJIHOTOH, CTPYKTYPHPOBAHHOCTBIO.

OTIM4HO:

[MomHOTa OTBeTa — CTY/NEHT MOJTHO U3JTaraeT ydeOHbIN MaTeprall Ha OCHOBE JICKIIUH W JIOTIOTHUTEIBHOM JTUTEPATYPHI,
OCYIIECTBIISICT MEKIIPEAMETHBIE CBSI3H; BIIAIeeT MOHATUIHBIM allapaToM U YSICHHI B3aHMOCBSI3b OCHOBHBIX MTOHATHI
JMUCHHUIUIMHBI M UX 3HAYEHHUE [T IPHOOpeTeHUs PodecCHu.

CTpyKTypHpPOBaHHOCTb, IOTHIHOCTh — KOPPEKTHO M JIOTHYECKH CTPOWHO €r0 M3JIaracT OTBET.

Harmsigaocts — Jla.

JIOCTYITHOCTh YCBOCHHUS MaTepUalia CTYICHTAMU-COKYPCHIKaMU — Matepuai JOCTYIICH U MOJIe3eH COKYPCHUKAM.

OTBeTHI Ha TOTIOTHUTEIbHBIE BOMPOCHl — He 3aTpymHsaeTcss ¢ 0OTBETOM MPH BUIOM3MEHEHUH 3a1aHus], CBOOOTHO CIIPaBIIETCS
C TMOCTaBJICHHBIMU 33/1a9aMHU, OTBETHI HA JIOTIOJHUATENFHBIE BOTIPOCHI XapaKTEPUIYEOTCSI MTOTHOTOM, CTPYKTYPHPOBAHHOCTBIO.

TpeboBanus (kpuTepHaabHbIE TOKA3aTeNN) K 0TYETaM 110 JaOOpaTOpHBIM paboTam

HeynosnerBoputenbHoO:

Xoa pabotel — Hecobmonenue Mmep 6e30MacHOCTH; HapyIIeHHe TOIaroBOTo alropuTMa padboTsl

Pesynbratel — B xone nabopaTopHoii paboThI TOJIydeHBI HEe TIPaBUIIbHBIC JaHHBIE. [IaHHBIE COOTBETCTBYIOT TEOPETHUECKH
OKHJTAEMBIM
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Teopernueckoe 000CHOBaHME MOTYIEHHBIX PE3YIETATOB — HET 0OOCHOBAHUS 13-3a MOTYyIEHHS HEPABIIBHBIX JAHHBIX;
HenpaBHIIbHOE 000CHOBaHUE HAOIIOMAEMbIX PE3yJIbTAaTOB; HET 000CHOBAaHUS HAOJIIONAEMBIX PE3YIbTATOB

OTBeTHI Ha JOMOTHUTENBHBIE BOIPOCHI — HET

Y 10BIETBOPHUTEIBHO:

Xon paboTel — BeIMOTHEHNE HE BCETja OTIMYACTCS AKKYPATHOCTBIO, YACTUYHO MOXKET HapYIIAaThCs MOMIATOBBIA aITOPUTM
PesynbTaTsl — JlaHHBIE COOTBETCTBYIOT TEOPETHUECKHU OXKUIAEMBIM

Teopermueckoe 000CHOBaHME MOTYICHHBIX PE3yNbTaToB — HelmpaBIIIbHOE MITH HEeIoJTHOE 000CHOBaHHE HAaOIIOIaeMBIX
JTAHHBIX

OTBeTHI Ha JOMOTHUTENbHBIE BONIPOCH — Her, uin HenonHbIi OTBET

Xopomio:

Xon paboThI — BEIMOTHEHNE OTIANYAETCS aKKYPaTHOCTBIO, TOYHOCTBIO, CAMOCTOSTETIFHOCTBIO, HE BCET/Ia IPUCYTCTBYET
HATISAHOCTD HOTy4EeHHBIX PE3y/IbTaTOB

PesynbraTsl — JJaHHBIE COOTBETCTBYIOT TEOPETHUECKU 0XKHIAEMbIM, 0TMEYACTCSl TOYHOCTH B O(OPMIICHHN
Teopermueckoe 000CHOBaHUE MOIYIEHHBIX Pe3ynbTaToB — [IpaBmiIsHOE 000CHOBaHKE

OTBeTHI Ha JIOTIOJTHUTEIBHBIE BOIIPOCH! — HE BCET/Ia OTBETHI Ha JOMOIHUTEIBHBIC BOIPOCH! OTIMYAIOTCS TTOJTHOTOH,

CTPYKTYPHUPOBAaHHOCTBIO
OTIM4HO:

Xox paboThl — BeITIOTHEHNE OTIAMYAETCS AKKYPATHOCTHIO, TOYHOCTBIO, CAMOCTOSTEIIBHOCTBIO, HATIISITHOCTH ITOJTyIeHHBIX
pE3yaBTaTOB

PesynbraTsl — JlaHHBIE COOTBETCTBYIOT COBPEMEHHBIM MPEICTABICHUSIM, OTMEYAETCsl TOUHOCTh B O(POPMIICHHH,
HaIJISIIHOCTh, AKKYPaTHOCTh

Teopermueckoe 000CHOBaHME MOIYIEHHBIX Pe3ynbTaToB — [IpaBIiIbHOE 000CHOBAHNUE C HCIIOIB30BAHIEM PA3IHIHBIX
(hakTOB, MPAKTHUECKUX IIPHMEPOB, IOTUIHOE COIIOCTABICHNE COOCTBEHHBIX PE3YIbTATOB C TEOPETHUECKUMHU JaHHBIMU
OTBeTHI Ha IOMOJHUTENBHBIE BOIPOCH! — HE 3aTPYAHSIETCS C OTBETOM IIPU BUJOU3MEHEHUH 3a1aHHs, OTBETHI Ha
JIOTIOJIHUTEIBHBIE BOIIPOCH! XaPAKTEPU3YIOTCS IOJHOTOU, CTPYKTYPUPOBAHHOCTBIO

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODEHIL, 3arnmaBue WznarensctBo, | Pecypc
JI1.1 | Kapaces B. H,, DU3U0I0IUSA PACTEHUM: SKCIIEPUMEHTAIIbHBIC UCCICIOBAHNUA: Homxap-Ona : 3bC
Kapacesa M. A. yuebHOe nmocobue [ToBoikCKUMit
(https://biblioclub.ru/index.php?page=book&id=494310) TOCYIapCTBEHHBI
i
TEXHOJIOTHYECKU
1 YHUBEPCUTET,
2018
7.1.2. JlonoJHHUTENbHAS JTUTEPATYpPa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | Ckynuenko B. b., DU3H0JI0TUs paCTEHUI CaHKT- 9BC
Maumnsmmesa O. H., (https://e.lanbook.com/book/102993) [etepOypr :
UyOuHckuid M. A. CIIoI'JITY, 2017

7.2. Ilepeuensb pecypcoB HH(GOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn "UHTepHeT"

91 |MH®OPMHUO [DneKkTpoHHBII pecypc] : 3JIeKTPOHHBIN CIpaBOYHHUK [00ecrieueHre BceX TUIIOB 00pa30BaTeIbHbIX
YVUIpEXKICHUI HOPMATHBHBIMH, METOTUICCKIMH, HAYIHO-TIPAKTHYECKUMHU MaTepraiamu]. URL: —
http://www.informio.ru/

32 | YHuBepcuTeTckas OubianoTexa oHIalH [DIEeKTPOHHBIHN pecype] : anekTpoHH0-0nbanoTewHas cucrema ObC) OO0
Hupexkrmenua [Taomummar. — URL: http://biblioclub.ru/

D3 | Jlanb [DnexkTpoHHBIH pecypc] : anekTpoHHO-0ubaroTeuHas cucrema (3bC) / M3natensctBo Jlans. URL:
http://e.lanbook.com/

94 | eLIBRARY.RU [3nekTpoHHBIH pecype] : anekTpoHHas oubnmoteka / Hayd. anextpon.6-ka. — URL:
http://elibrary.ru/defaultx.asp

35 |Springer, American Physical Society [QnexrponHnsiii pecypc]. — URL.: http:www journals.aps.org/about

96 | American Mathematical Society [Onekrponnstit pecypc]. — URL.: http:www.ams.org/mathscinet
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27 | Wiley [Dnextponnsiii pecypc]. — URL.: http://onlinelibrary.wiley.com

7.3 llepeyenb nHGOPMALIMOHHBIX TEXHOJIOTHIi

7.3.1 IlporpammHoe obecnieyenmne

MS Office365

LMS Moodle

7.3.2 IlIpodeccuonHanbHbIe 0a3bl JAHHBIX U HH(POPMALMOHHO-CIIPABOYHBIE CHCTEMbI

DNEKTPOHHBIN KaTasor Hay4aHo# 6ubnnotekn Yenl'Y [DnekTponHsIil pecypc] : 6a3a manubix / Yenso. roc. yH-T. —
Yenstounck, 1992 — .

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

AyZ[I/ITOpHBIe 3aHSTHS 110 JUCHUIUIHHE «PU3HOIOTHS paCTeHHfI» IIPOBOJATCA B y‘{€6HLIX AYAUTOPHUAX ABYX THUIIOB:

- Jlexumnonnsle aynutopun Ha 100 MecT ¢ MyJIbTUMEIUa COMPOBOKACHUEM: MYIbTHUMENa Kadenpa, mpoeKTop,
9KpaH.

- VYueOHast 1a0d0opaTopusi CleHUaNbHBIX JUCIUILIMH OHOJIOTHYecKoro (akyibrera, kab.115a, ocHaeHHast
cienyromuM oobopynoBanueM: Jluanposkrop; Mukpockormsl — 8; Buneoruteiiep; BonsHast 6anst; CucteMHbIN OJI0K;
Tenesmsop. Jlaboparopus ocHamieHa 1a00paTOPHOM MOCYA0H, peaKTHBaMH, aKBAPHYMOM C BOIHBIM pacTeHHEM OJofeeH
KaHaJCKOH, KOMHAaTHBIMU PAacTeHUSIMH pooB: Xiopodurym, ['epans, Tpageckanuus, Toncrsaka (Crassula).

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCSA IO OCBOEHUIO JUCHUITIJIMHBI (MOAY JIST)

K MomeHTy u3ydeHust AucHUIUTHHbl «PU3HoIoTHs pacTeHni» Bel M03HaAKOMUINCEH € KJIETOYHBIM CTPOCHHUEM OPraHU3MOB B
kypce «L{utonorusy, aHaTOMO-MOP(HOJIOTUIECKIM CTPOCHHEM PACTCHHI Ha AUCHUILTHHE « BOTaHHWKa, OCHOBHBIMHU
3aKOHAMH OHTOTEHE3a U (rItoreHe3a OpraHn3MOB IIPH N3ydeHNH npenMera «O0mas ononorusy. B Hacrosmiee Bpems Ber
n3ydaere Kypc « BHoxummus», MHOTHE CBEICHHUS, N3 KOTOPOTOo mpUrosaTces Bam i 6osee riryDOKOro MOHUMAaHHS
OMOXUMHUYECKHX OCHOB TAKHX MPOLIECCOB KaK (POTOCHHTE3, IbIXaHHE PACTCHUI, TOPMOHAJIBHAS PETYJISALHS U BTOPHYHBIN
MeTaboJIM3M PacTeHHH.

V3ydeHne AUCIUIUTHHEI COCTOUT W3 JIGKITHOHHOTO MaTepHala, 1abopaTopHOTo MpakTHKyMa, KOHTPOJIS TEKyIIeH
YCIIEBAaEMOCTH.

Be1 oGuieraute cede n3ydeHne mpeaMera, peryisipHO HOCeIas JISKIMH, HOCKOJIBKY MPernoaaBaTesb U3JIaracT COBPEMEHHBIC
CBEICHUSI, COOpaHHBIC M3 Pa3IMYHBIX HCTOYHHKOB, KPATKO W B ONPECICHHO MOCIIeI0BATEILHOCTH.

JlabopaTopHbie pabOTHI BBIOIHSIOTCS C COONIOIEHIEM BCEX MTPAaBHJI TEXHUKH Oe3omacHocTH. [locinenoBaTenbHOe
BBIMIOJIHEHHE MTPEAIOIaraeT OTCYTCTBUE MPOITYCKOB, HHAYE JKEIACMBIH Pe3y/IbTaT MOXKET OBITh He MOCTUTHYT. Kaxxmas
nabopatopHasi padoTa TIIATEIFHO U aKKYpPaTHO BBIIIOJIHACTCS, YTO TaKXKe SBIICTCS TapaHTUEH IPEICTaBICHUS
Ka4eCTBEHHOTO OTUYETA BBITOJIHEHHOH Y4eOHO-MCCIIeIOBATEIHCKOH PabOTHI

Bo Bpems 1abopaTopHOTO IpaKTHKyMa OyAeT MPOBOAUTHCS OMPOC IO MPOIICHHOMY MaTeprary Win TecTupoBanue. [locie
3aBepILCHUS KaXXIOH TeMbl OyIeT MPOBOIUTHCS KOJUTOKBUYM. [IpenofaBatens Oynet npenynpexaate Bac o Teme
CIICITYFOIIIETO OITpoca M KOJUTOKBHYMA U JTaBaTh BOIPOCH U CAMOIIOITOTOBKH. Pe3ympTaTsl Bammx oTBeToB OymyT
YIHATHIBATHCS TIPH CAAYE 3a4eTa.

JucTaHroHHOE 00YJYEHHE CTYICHTOB B CIIy4ae MPUMEHCHUS [P OCBOCHUH IHUCIIUILUTUHEI JIEKTPOHHOTO 00YYCHUS,
JIICTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH O0IIeHne 00YJaroMINXCs U IIPETIOJaBaTeNs OCYIIECTBISICTCS B PEKIME
OTJI0KEHHOTO BPEMEHH Uepe3 CHCTEMY IUCTaHIIMOHHOTO 00ydeHus Moodle. bobryro yacTs BpeMeHH 00ydaromuiics
CaMOCTOATENBHO PA0OTAET ¢ yIeOHO-METOJMUECKUMH MaTEepHaIaMi, U UMEIOT BO3MOXKHOCTh KOHCYIBTHPOBATHCS C
MpeIoaBaTeNIeM [0 BCEM BOIIPOCAaM, BO3HHUKAIOIIMM B X0OJIe CAMOCTOSTENFHON pabOThl IOCPEICTBOM 3JIEKTPOHHOMU ITOYTHI.
Joctyn o0ydaromierocst K y4eOHBIM pecypcaM B PeKUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSATEIBHON paboTHI
OCYIIECTBIISIETCS Yepe3 CeTh MHTEPHET B YIOOHOM ISl HETO MECTE, BPEMEHH U TEMIIE.

CamocrosiTenbHas paboTa COCTABISCT BAXKHYIO YaCTh U3YUCHUS TUCHUIUTHHBI « DU3HONOTHS PACTEHUID» M OCYIIECTBISCTCS
B BHJIC IOATOTOBKH K Ja0OPAaTOPHEIM paboTaM, KOJUIOKBIyMaM, TEKYIIIEMY OIIPOCY, BBIITOJIHCHHIO OTYETOB IT0 JTa00PaTOPHBIM
paboTtam 1 pedepaToB, N3YICHUIO OTACIBHBIX TEM Kypca, He BOMICAIINX B JICKIIMOHHBII MaTepHall.

ITo 3aBepmieHUH TaHHOTO Kypca BbI JOMKHBEI yMETh OOBACHATH OMOXUMHUYECKIE OCHOBBI ITPOIIECCOB (POTOCHHTE3a U
JIBIXaHHsI, TOPMOHANBHOMN PETY/IALUH PACTCHHH, KJICTOYHOE CTPOCHUE PACTECHHI, 0COOCHHOCTH POCTa U Pa3BHUTHSL, BBOIHO-
MHHEpAIBHBIH 00MEH U (PH3HOJIOTHIECKHE OCHOBHI YCTOMYMBOCTH PACTEHHUH K ISHCTBHIO HEOIATONPHUATHBIX (PaKTOPOB
OKpY’Karolien cpeapl.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOINIUMUCH C
HHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBocHHe JUCHUIUIMHBI UHBAJIUAAMU U JIMOAMU C OTPAaHUYCHHBIMH BO3MOKHOCTSAMHU 310POBBA OCYHICCTBIISACTCA C
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WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO0 WH(GOPMAIMOHHBIX TEXHOJOTHH, IPETOCTaBIIEMbIX
PecypcHbIM yueOHO-METOANYECKUM LIEHTPOM O OOYYEHHIO MHBAIWIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBBSI
Yenl'Y no 3ampocy o0ydaromerocs.

1. MoOunpHBIe cHelaabHbIe TEXHUIECKHE CPENICTBA JUIS JIMII ¢ HAPYIICHUSMH 3PEHHS: IMOPTATHBHBINH KOMIBIOTEP
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ curresaropom peun «ElBraile-W14] G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; 3IeKTpOHHBIC YBEIMYUTENN ISl YAAJICHHOTO IPOCMOTpA; BHJCOYBEIMYMTENN IMOPTAaTUBHBIC, THIOMIEEp;
U (POBBIE TUKTOPOHEI.

2. MoOunbHEIE CHEIUATIbHBIE TEXHUYECKHE CPENCTBA JUIL JIMIl C HApYIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO TIOJII CO BCTPOCHHOW COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; paguokiaccel «CoHeT-PCM» ¢ mepemaTuukom,
3ayIIHBIM WHIYKTOPOM M MHIYKIMOHHOW IEeTNeH; cucreMa MHGOPMALMOHHAs A cladociblammx rnepeHocHas «Mcrok»
A2 co BCTPOCHHBIM ILTEEPOM — 3BYKOBEIM HH(OPMATOPOM; NOKYMEHT-KaMmepa; IpOrpaMMHpYEMBIC CIyXOBBIC aIiapaThl
WHIVBHIYaIbHOTO [TOJIh30BaHHUS.

3. AccuctuBHbIE WH(DOPMAIMOHHBIE TEXHOJOTHM: IPOrpaMMHOE OOECIICUCHHE SKPaHHOTO HOCTYHNa C CHHTE30M
pean NVDA; mporpaMMBl 3KpaHHOTO YBEJMUCHHUS; IPOTPAMMBI PEYEBOrO CHHTE3a JUII KOMIIBIOTEPOB M HOYTOYKOB;
MPOTpaMMBI PEUEBOTO CHHTE3a JJISI MOOMIIBHBIX YCTPOICTB; SKpaHHAS KJIABHATYpa; SKpaHHAs JIyTa.

ITpu HeoOxoamMocTH Ul OOYYAIOUIMXCSl C HAPYIICHUSIMH 3pEHHsS Ha pabodMX MecTax Ul IPOBENCHUs IPAKTHYECKHX HWIIH
JTa0OPaTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMAIBHOE MNpPOrpaMMHOE obecredeHne (MporpaMma pedeBOd HaBHTAIUH
NVDA, peueBbie CHHTE3aTOPHI, SKPaHHBIE JIYIIHI).

B yueOuble aymuTopum oOecmedmBaeTcsi OCCIPENATCTBEHHBIM MOCTYN OIS OOYJAIONIMXCS WHBATHAOB M OOYJAIONUXCA C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OTPAaHUYEHHBIMH
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBAETCA COOTBETCTBYIONIEE KOJMYECTBO MECT Ui OOYJaIOIUXCS C yIeToM
HapyILIEHUH UX 3J0POBbS.

st ocBOGHMSI IMCLUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHMYEHHBIMHM BO3MOKHOCTSMH 3JI0POBbsSI IPEIOCTABISIETCSl JOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CHIEIMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B (hOpMe 3JIEKTPOHHOTO JNOKyMEHTa B (hOHAE HaydHOH OMONMOTeKH
YenlY wmnm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMAx, C MOMOIIBIO CIICIHMANBHBIX TEXHHYECKHX M IIPOTPAMMHBIX CPEICTB
(pabouee MecTO ISl HE3PAUEro IOJIB30BATENs C MPOrPaMMHBIM OOEcIieYeHHEM SKPaHHOTO AOCTyHa ¢ cHHTe30M peun NVDA,
paboyee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuatypoid Clevy ¢ OONBIIMMH KHOIIKAMH WM C pa3Jelisioieil KJIaBHIIH
HaKJIaJIKOM).

Y4ebHO-MeTOAUYIECKHEe MaTepHanbl Uil OOydaromMXCs U3 4YHCIa HHBAIMAOB M JIHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
37I0pOBBSI IPEJOCTABILIIOTCS B (PopMax, afaNTHUPOBAaHHBIX K OTPAHMYECHUSAM UX 30POBbS M BOCHPHUSATHS HHPOPMALIH:

Jlnist mvn ¢ HapyIIeHHsSIMHU 3pSHUS:

- B IEYaTHOH (hopMe yBENUIECHHBIM HIPUPTOM,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B meqatHo# popme mpudpTom Bpaitms.

Jlost uit ¢ HapyIIeHUsIMU CITyXa:

- B IeYaTHOH Gopme,

- B (hopMe 3ITEKTPOHHOTO JOKYMEHTA.

Jlnist v ¢ HapyIIeHHsSIMH OTIOPHO-/ABUTATEIFHOTO anapara;

- B meuaTHou opme,

- B (popMe 3NIEKTPOHHOTO JOKYMEHTA,

- B popme ayamodaiina.

JlaHHBIH NepeyeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCMMOCTH OT KOHTUHI€HTa O0YYaIOINXCSL.

Jnst MHBaNMMIOB M JIMI{ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TIOJTHOCTBIO OCYIIECTBIEHO C HCIONB30BAHHEM AHNCTAHIIMOHHBIX 00pa3zoBaTenbHBIX TexHonorui (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HHBaJMJaMH MW JIMLOAMH C OTrPAaHMYEHHBIMA BO3MOXKHOCTSIMH  3JI0POBbSI  HCIIOJIBb3YETCS
UHIMBHIyanbHas paborta. Ilon wHanmBHOyanbHOW paboToM mojpasymeBaeTcss nABE (OPMBI  B3aUMOJCHCTBHA C
mpernojiaBaTelieM: WHIWBUAyanbHash ydeOHas paboTa (KOHCYIbTAallMH), T.€. JIOTOJHHUTENFHOE pa3bsiCHEHHE Y4eOHOTO
MarepHala W YIIyOJ€HHOE H3ydeHHE MaTepuaja C TeMH OOy4alolMMHCs, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIMBHIyaJlbHas BOCIUTATENbHAs paboTa. MHIMBHAYyalbHbIE KOHCYIbTAlMM HANpaBJICHBl HA MHAWBHIYAJIM3ALHIO OOYUEHHUS
W YCTaHOBJICHHIO BOCITUTATEIHFHOTO KOHTAaKTa MEXIYy IIperojaBaTelieM M OOydJaromuMcs WHBAIAAOM WIH OOydarommMmcs ¢
OTpaHUIEHHBIMU BO3MOXHOCTSIMU 310POBBSI.

IIpu mpoBeaeHNMH NPOLEAYPHI OLEHUBAHMS PE3Y/ITATOB OOY4YEHHS MHBAJIMAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMH
30pOBbSl MO IUCLUIUIMHE OOECIeYMBAETCs BBINOJIHEHUE CIEAYIOMNX JONOJHHUTEIBHBIX TPEOOBAaHUH B 3aBHCHMOCTH OT
WMHIBHIYATBHBIX 0COOCHHOCTEH, 00YyIaIOIXCs:

a) MHCTPYKLMS 10 TIOPSIKY IPOBEACHUS MPOLEAYpbl OLCHUBAHMS IPENOCTABISIETCS B AOCTYMHOH (opme (ycTHO, B
NHUCBMEHHOI (hopMme, B TMCbMEHHOM (opMe mprudToM bpaiiis, ycTHO ¢ HCIIOIb30BaHIEM YCIIYT CYpIONEPEBOAUNKA);

0) nocrymHas Qopma NpesocTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMedaTHOH (opme, B meyaTHOH (opMe yBETHIEHHBIM
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mpudToM, B nedaTHor dopme mpudTom bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTA, 3aaHUS 3aUUTHIBAIOTCS ACCHCTEHTOM,
3a/IaHMs TIPEIOCTABIISIIOTCS € UCIIONB30BaHUEM CYpONIEPEBOIA);

B) mocrymHas (opMma IIpefOCTaBICHUS OTBETOB HAa 3anaHMs (IIMCBMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIBIOTEpE,
MICEMEHHO mpuQTOM bpaiins, ¢ HCIoNb30BaHNEM YCITYT ACCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YNHTATOB OOy4eHHS HHBANHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
37I0pOBBS NPELYCMAaTPUBACTCSI HMCIIOJIb30BAHHE TEXHHYECKHX CPEACTB, HEOOXOIMMBIX MM B CBS3M C MX HMHIMBUIYaJbHBIMU
0COOCHHOCTSIMU. DTH CpPEICTBAa MOTYT OBITH mpemoctaBiieHBl YenlY WM MOTYT MCIIONB30BaThCS COOCTBEHHBIC TEXHHUYECKHE
cperncrBa. Ilpm HEoOXOAMMOCTH HWHBAIMAAM U JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS IIPETOCTaBIISCTCS
JOIIOJIHMTENEHOE BpeMsl Uil HOATOTOBKM OTBETa Ha 3a/laHusl, IMpOLEIypa OLICHWBAHHS PpE3yIbTaTOB OOY4EHHS 110
JUCLUIIMHE MOKET POBOJHUTHCS B HECKOJIBKO JTAIIOB.

IMpoBenenne mnponenypsl OIEHMBAHHUS pPE3yIbTaTOB OOY4EeHWS WHBATUIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU
3J0POBBSI JOIYCKAETCSI C UCTIOIB30BAaHIEM JHCTAHIIOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

© ®I'BOY BO «Yenl'V»




06.03.01 buosnorus, OIIOII I'ucrosiorust ¥ rucrojiornyeckas rexnmka, PILJ
®Du3nosorus pacTeHuii, rox Hadopa 2023, popma o0yuenust ouHas

[IpopexTop mo yueOHoii pabote yTBepxkeHo 24.04.2023  B.E. ®enopos

Y4eHbIM COBETOM OHOIOTUYECKOTO (PaKyIbTeTa

[Iporokon 3aceqanus Ne 9 ot 21.04.2023

[Ipencenarens YueHoro coBera

Ouonorndeckoro (axymprera COIIacOBaHO J.C. CramkeBuu

3acexanuem kadeapsl MUKPOOHOJIOTMH, UMMYHOJIOTHH U 0011el OMoI0rum

[Iporokon 3aceganus Ne 9 ot 21.04.2023

3aBenyromuii Kadenpoi COITIACOBAHO A. JI. BypmuctpoBa

ABTOp (COCTaBUTEIB) J.C. CramkeBuy

CrpykTypa padoueii mporpaMMsbl COOTBETCTBYeT npukasy pexkropa @®I'bOY BO
«Heal'¥» ot «13» anpeast 2021 . Ne 247-1



