MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

KA®EJIPA ECTECTBEHHbBIX HAVK

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
®U3NO0JOT s PACTEHUH

Hanpasnenue u HanpaBiaeHHOCTH (TIpoduIIb)
44.03.05 Ilegarornueckoe oopa3oBanue (C 1ByMs nMpoduissMu MOATOTOBKH). buosorus u
reorpadus

I'ox nabopa na OIIOII
2022

dopma 00ydeHus
OuHas

Bmagusoctok 2026



PaGouas mporpamma aucummiuHbel (Moxyisi) «®DU3HONOTHS pacTEeHUi» COCTaBlieHa B
coorBercTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBnenuto mnoxarotoBku 44.03.05
[Tenarornyeckoe oOpa3oBanue (¢ AByMs MpOGUISIMU TOATOTOBKH) (YTB. MpUKa3oM MHUHOOpHAYKH
Poccun ot 22.02.2018r. Ne125) u IlopsimkoM opraHu3aivy ¥ OCYIIECTBICHUS 00pa30BaTeIbHON
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpOTrpaMMaM BBICHIET0 00pa3oBaHUSI — IpPOrpaMMaM
OakanmaBpuaTta, NpOrpaMMaM CIEIHAIUTETa, MporpaMMaM MarucTparypbl (yTB. MpPHKa3oM
Muno6pnayku Poccun ot 06.04.2021 r. N245).

CocraBurenb(n):

Hsanenxo H.B., kanouoam buonocuueckux Hayx, ooyeum, Kageopa ecmecmeennuvix
nayk, Natalya.lvanenko@vvsu.ru

YTBepkaeHa Ha 3aceJaHuH Kadeaphl ecTeCTBEHHBIX HayK OoT 24.04.2026 , mpoTtokoa Ne 9

COI''TACOBAHO:
3aBe uii kadenpoi (pa3paboTunka AOKYMEHT OANMUCAH
Yot q) P (p P ) SJEKTPOHHOMU NMOAITUCBHIO
Tbstuenxo Q.. Cepruduxar 0i_1709809157
Homep Tpanzakiym 0000000000F71E49
Buagenen Jpsiuenko O.1.




1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Llens aucoumauHb:: (GOPMUPOBAHKE y OOYYAIOUIMXCS 3HAHWH, YMEHUH M HaBBHIKOB O
CYIIHOCTH (PU3MOJOTHUECKUX IIPOLIECCOB B PACTEHUSX HAa BCEX CTPYKTYPHBIX YPOBHSX HX
OpraHHU3aLuy.

3amaun: 00ecreyuTh CTyieHTa 0a30BBIMU 3HAHUSAMH O (PU3UOJIOTUH PACTUTEIBHOM KIIETKH,
¢doTocuHTE3€e, BOAHOM OOMEHE, ABIXaHUH, MUHEPAIIbHOM MUTAaHUH, POCTE M PA3BUTHH PACTCHHUH,
UX YCTOWYMBOCTH K HEOIArompusATHBIM (pakTopam cpelbl; YMEHHEM YCTaHABIMBATH MPUYUHHO-
CIIC/ICTBEHHBIN CBSI3M MEXIY CTPOCHHEM M (QYHKHIMSMH PACTUTEIBHOTO OPTaHU3Ma U CBSI3H
OpraHu3Ma coO CpeJod ero OOWTaHWS; HaBbBIKAMH OCBOCHHMS METOJOB HCCIIEIOBAHUS
(U3HOIOTHUECKHX TTPOLIECCOB.

[TnanupyeMbIMH pe3ysibTaTaMyd 0Oy4eHUS MO JAUCIHUILINHE (MOIYJIIIO), SIBISIOTCS 3HAHUS,
yMeHHs, HaBbIKH. [lepedeHp MmIaHupyeMbIX pe3ysibTaToB OOyUeHHS MO AUCHMIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUJIAHUPYEMBIMH pe3yJbTaTaMU OCBOCHHUS 00pa30oBaTEIbHON IMPOrPaMMBI,
npejcTaBieH B Tabmuie 1.

Tabmuna 1 — Komnerenun, popMupyeMbie B pe3ylibTaTe W3Y9EeHUS TUCIUILTHHBI (MOTYJIs)

PesynbraTel 00y4yeHuUs 10 AUCIUIUINHE
Kom u Kog u
Hazsanue OITOII (hopmymHrpoBKa
BO, opmymupoBKa MHIKaTopa Kon
COKpaIlICHHOC KOMTIETEHITUHN NOCTHUKCHUA pe3yiib DopMyNnHUpOBKa pe3ynbraTa
KOMITETEHIIMU
TaTa
44.03.05 IIKP-1 : Cmocoben | [IKP-1.1m : 3raer | Pl 3HaHue | OOMIMX MPHUHITUIIOB
«[lemarormueckoe | ocBauBaTh U CTPYKTYDPY, OpTaHM3aIIN
oOpa3zoBanue (C | UCMOIB30BATH COCTaB U (U3HOTOTHUESCKUX
JBYMSI TEOpEeTHYECKHE JMJaKTHIECKHE IPOIIECCOB B PACTEHUAX HA
npoduisamu 3HaHUSA U €IMHHUIIBI pa3sHOM ypOBHE UX
MOATOTOBKH )» NpaKTHYECKUE MpeAMETHON OpraHM3aIiu
(b-1102) YMEHHS U HAaBBIKU B | 00TacTH P/12 | YMenue | uznaraTb U KpUTHYECKU
IPEIMETHON (mpenomaBaemMoro aHAIM3UPOBATH 6a30BYIO
o0nacTu npu HpeaIMETa) uH(GOPMAlHUIO B 06J1aCTH
penieHnn (U3HOJIOTHH pacTeHUH
npoQecCHOHANIBHBIX P13 HaBbik | paboTsl ¢ OGUOIOTHYECKUMU
3anmaq 00BbeKTaMU B
J1a00PaTOPHBIX YCIOBUSIX C
HCTIONIb30BAaHHEM
COBPEMEHHOTO
00opyIoBaHUs

B mporecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHTAHUAS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHON U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABIICHHBIC
B Tabmume 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

BocnuTarteabHble 321241 ®opmupoBanue HEHHOCT el IleneBbie OPHEHTHPBI

(I)OpMI/IPOBaHI/le rpamancxoifl MO3UIUU U TTATPUOTU3MA

BocrmTanue yBaxkeHUs K UICTOPHU H Bricokue HpaBCTBEHHBIE Oco3HaHue EHHOCTH
KynsType Poccnn njeanbl npodeccun

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH




Bocnuranue 5K010ruueckoi KyJIbTypsl U
LEHHOCTHOTO OTHOLLIEHUS K OKpY’KaroIen

cpene

Kusup

OTBETCTBEHHOE OTHOIICHUE K
OKpYyXarouieit cpezie u
o0mIecTBy

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Pa3BuTre nmo3HaBaTeIbHOIO HUHTEpECa u
CTPEMJICHUS K 3HAHUAM

CozunaTenbHblil TPy

AXTUBHas >KU3HECHHAS o3unuAa

DopMUPOBAHHE KOMMYH

HKAaTUBHBIX HABBIKOB H KYJIbTYPbI oﬁmennﬂ

PasBurne ymerus >3 peKTHBHO 00ImAaThCA

U COTPYyIHHYATh

Bs3aumomnomors u
B3aHMOYBaKEHUE

I[I/ICI_[I/IHHI/IHI/IPOBEIHHOCTB

2 Mecto aucuMiiinHbl (MoayJs) B crpykrype OITIOII

B crpykrype yueOHoro mmana gucruiuinHa "®u3uoniorus pacTeHHil" OTHOCHUTCS K
peIMETHO-METOInYecKoMyY MOyto0 1o npoduito "buonorus" brnoka 1 Jucuuniuuel (MOIyn)

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHHUIAX C YKa3aHUEM KOJHYEeCcTBa
aKaJeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO paboTy, IPUBE/IEH B Ta0uLE 2.

Tabmuna 2 — O6mmas TpyI0eMKOCTh UCIUILTUHBI

C Tpyno- O0beM KOHTAKTHOH paboThl (yac)
emecTp | emKocTh
dopma (0®0) dopma
Hassanue oo YacTs I Ayautopias Bueaynn- [ CPC | ,rrec-
OIIOIT BO H};m VII Kypc Y TOpHas S
(300, (3.E) | Beero 1
0300) nek. | mpak. | ma6. | ITA | KCP
44.03.05
Ilemarornueckoe
obpaszoBanue (¢ 0®0O B1.B.JK 7 4 61 30 15 15 1 0 83 €]
JIBYMSI
npodunsamu
TI0JITOTOBKH)

4 CTpyKTypa U coiepKaHue IMCUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuuiiMHbl (MoayJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIUI COJAEpKAHUE AMCLUMILIMHBI (IIEPEUEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM y4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIJIaHOM, NpHUBeJieH B Tabmuie 3.1
Tabmuma 3.1 — Paznensl TUCHUIUIMHBI (MOAYJIs), BUABI yU€OHOM AeATeTbHOCTH U (OPMBI

TeKymero KoHTpodis ainst OPO

Kon pe-
Ne HasBanue TeMbl 3yJIbTaTa
00y4eHus

Koi-Bo yacoB, 0TBeIeHHOE Ha

Jlex

[Ipakt

JIab

CPC TEKyLIEro KOHTPOJIL

dopma




Omnpoc (yCcTHBIE OTBETHI

BBeneHue B JUCHUIUIUHY. Ha KOHTPOJIbHBIC

1 | ®usnonorusi pacTUTENbHOM P11, P13 4 0 2 5 BOIIPOCHI), 3aLUTa

KIIETKH oT4eTa 1o JadopaTopHOi

pabore.

Omnpoc (yCTHBIE OTBETHI

Ha KOHTPOJIbHbIC

BOTIPOCHI), y4acTHe B

KOJUIOKBHYME.

Omnpoc (ycTHBIE OTBETHI

Ha KOHTPOJIbHbIC

3 | Bonamsiii 0OMeH pacTenuit P, 2 2 3 10 BONOCHI), y4acTHe B
P12, P13 KOJUIOKBHUYME, 3aIlUTa

OTYeTa 110 JJabopaTopHOH

pabore.

Omnpoc (ycTHBIE OTBETHI

Ha KOHTPOJIbHbIE

4 | ®orocunres PI1,PA3 6 0 4 10 BOIIPOCEI), 3aIllUTa

OTYeTa I10

71a00paTOpHBIM paboTaM.

Omnpoc (ycTHbIE OTBETHI

Ha KOHTPOJIbHbIC

5 | Jsxanne pacteHuit PAL 4 2 2 10 BOTIPOCHI), y4acTHe B
PJ12, P13 KOJUIOKBUYME, 3aIlIUTa

OTYeTa 110 JabopaTopHOU

pabore.

Omnpoc (yCTHBIE OTBETHI

Ha KOHTPOJIbHbIC

MuHepaibHOE THTaHKE P11, BOTIPOCHI), y4acTHE B

pacteHuit P12, P13 KOJUIOKBUYME, 3aIlIUTa

oT4eTa 1o J1adopaTopHOi

pabore.

Omnpoc (yCTHBIE OTBETHI

Ha KOHTPOJIbHbIC

7 | Poct u nBrmxeHne pacTeHuit PAL 2 2 2 8 BOMPOCHI), y4acTHE B
PJ12, P13 KOJUIOKBUYME, 3aIlIUTa

oT4eTa 1o J1adopaTopHOI

pabore.

Omnpoc (yCTHBIE OTBETHI

Ha KOHTPOJIGHbIE

BOTIPOCHI), y4acTHE B

KOJUIOKBHYME.

Omnpoc (ycTHBIE OTBETHI

Ha KOHTPOJIGHbIE

PI1, P2 2 3 0 10 BOIIPOCHI), yUacTHe B

KOJUIOKBHYME.

HaIMCaHue ICCe.

MOJ'IeKyJIHpHLIC OCHOBBI

(PU3UOTIOTUIECKUX IPOLIECCOB PAL, P12 4 2 0 10

8 | PasBurue pacteHuit P11, P12 2 2 0 10

Ananranusi 1 yCTOH4HBOCTh
pacTeHuit K
HEeOJIaronpUsATHBIM (aKTopam
cpenbl

HToro no Tadauie 30 15 15 83

4.2 Copeprxanne pa3aejoB M TeM JUCHHILIHHBI (Moayas) Aass ODPO

Tema 1 Bseoenue 6 oucyuniuny. QPuauonoeus pacmumenbHOU KiemKu.

Copepxannie TeMbl: OOBEKT U IPEIMET, LIETH, 3a1a4l (PU3NO0JIOTUN pacTeHUi. MeToabl
uccnenoBanus. Mcropusi pazsutus. Mecro ¢usmonoruu cpenu Apyrux Hayk. OpraHuzanus u
CBOMCTBAa KMBOW KieTku. OpraHuzarusi, CBONCTBA W (DYHKIMH KJIETOYHBIX MeMOpaH.
PazapaxxuMocTh pacTUTENBHOM KIETKHU.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIMOHHBIE 3aHATHS: TPAJULIMOHHBIE M AKTHUBHBIE JIEKLIHUUA C UCIOJIb30BAHUEM
npesentanun. JlabopaTtopHas padora.

Bunsl camocTosiTensHOW NOATOTOBKM CTYAEGHTOB 1Mo TeMe: PabGora ¢ aureparypoi.
[ToaroroBka k maboparopHoii padore. [loAroToBKa K 3K3aMeHY.

Tema 2 Monekynaphvie 0CHOBbL PU3UONOCUUECKUX NPOYECCO8.



Conepxanne Tembl: CTpykTypa U QyHKiuM JHK. Perummkamus. CtpykTypa U QyHKIUH
PHK. Tpaunckpunuus. Tpancusuus. Perynasuus 3KCnpeccuu reHoB.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TE€XHOJIOTUM: JIEKIIMOHHBIE 3aHATHUA: TPAJAULMOHHBIE W AKTHBHBIC JIEKIUHU C HCIOJIb30BaHUEM
npeseHranuy. Kooksuym.

Bunsl camocTosTeNnbHOW NOArOTOBKM CTYAEHTOB 1o Teme: Paborta ¢ mmreparypoi,
[IOJIFOTOBKA KOJUIOKBUYMY, IIOJrOTOBKA K 9K3aMEHY.

Tema 3 Boouwiii 0bmeH pacmeHuil.

Conepxanue tembl: OOmIasi XapakKTepUCTHKA BOJHOIO oOMeHa. BoHbIl 0OMEH KIIETKH.
Komnonano-xumuueckuiit mexanusm (HaOyxanwue). [loctynnenue Boasl B KOpeHb. TpaHcnHupanms.
Tpancnopt BoabI IO pacTeHUI0. BiusHue BHEIIHUX U BHYTPEHHUX (aKTOPOB HA BOAHBIN 0OMEH
pacTeHusl.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHA: TPAJULMOHHBIE M AKTUBHBIC JICKIUUA C HCIIOJIB30BAaHUEM
npe3enTanuu. JlaboparopHas padora. Komioksuym.

Bunel camocToATEnbHONW IMOATOTOBKM CTYAEHTOB 1o TeMe: Pabora ¢ nuTepaTypoi,
HOJrOTOBKA K J1a00opaTopHOM paboTe, MOATr0TOBKA K 3K3aMEHY.

Tema 4 @omocunmes.

Coneprxanne TeMbl: @OTOCHHTE3 KaK YHUKAJIbHAS QYHKIUS 3eJIEHOr0 pacTeHus. JIucT kak
opran ¢orocunreza. @orocuHTeTHUECKUE MUIMeHThl. CBeToBas (asza ortocunre3a. TemHOBas
¢aza ¢porocunTe3a. BiausHre BHENIHUX U BHYTPEHHHX (hakTOpoB HA (poTocuHTe3. DOTOCHHTE3 KaK
camoperyiaMpyeMslii mpouecc. TpaHcrnopT acCUMHIIATOB B pacTeHUH. DOTOCUHTE3 U ypOXKai.

@®opMbI U METOABI MPOBEACHUS 3aHATHH MO TEeMe, NMPUMEHsIeMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: JIEKIMOHHBIE 3aHATUA: TPAJULMOHHbIE M AKTHBHbIE JIEKLIUU C HCIIOJIb30BaHUEM
npesenTtanuu. JlaboparopHas padora.

Bunsl camocTosTeNnbHOW NOArOTOBKM CTYAEGHTOB 1o Teme: Paborta ¢ nureparypoi,
MOJTrOTOBKA K J1a00paTopHOii paboTe, MOATrOTOBKA K K3aMEHY.

Tema 5 /{oixanue pacmenudl.

Copepxanuie TeMbl: XMMHU3M JbIXaHHs. DHEPreTHKA JbIXaHUA. 3aBUCUMOCTD JbIXaHUS OT
BHEIIIHUX U BHYTPEHHUX (hakTOpOB. J[pIXxaHue KaK caMOperyaupyeMbli Mpoiiecc.

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, NMpUMEHsieMble 00pa30BaTeNIbHbIC
TEeXHOJOruM: JIEKIIMOHHBIE 3aHATHUS: TPAJULMOHHBIE U AKTUBHbBIE JEKIUH C HCIOJb30BaHUEM
npe3enTanuu. JlaboparopHas padora. KomiokBuym.

Bunel camocToATenbHONW IMOATOTOBKM CTYAEHTOB 1o TeMe: Pabora ¢ muTepaTypoi,
HOJrOTOBKA K J1a0opaTopHOi paboTe, MOArOTOBKA K 3K3aMEHY.

Tema 6 Munepanvhoe numanue pacmeHull.

Copepxanuve Tembl: Pu3HONOrvMyYeckas pojb D3JIEMEHTOB MHUHEPATbHOTO MHUTAHUS.
[Tornomenue, TpPaHCHOPT U AIIMMHUHALIUSA XUMUYECKUX 3JIEMEHTOB. BiusiHue BHemIHUX (akTopoB
Ha norjouiesue. KpyroBopot 31eMeHToB.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHUH. HeKHI/IOHHBIe 3aHATUA: TPAAUIUOHHBIEC W AKTHBHBIC JICKIHU C HCIIOJIB30BAHHEM
npe3enTtanuu. JlaboparopHas padora. KomiokBuym.

Bunel camocToATenbHONW MOATOTOBKHM CTYyZIEHTOB 1o Teme: Pabora ¢ muteparypoif,
MOJTrOTOBKA K J1a0opaTopHOi paboTe, MOATrOTOBKA K 3K3aMEHY.

Tema 7 Pocm u dsudiceHue pacmeHuil.



Copepxanne Tembl: O0mIMe 3aKOHOMEPHOCTH pocTa. PuToropmMonsl. HeropmMoHanbHbIE
PETYIATOPHI POCTa. 3aBUCUMOCTH POCTA OT BHEITHUX (DaKTOPOB. [[BHIKEHUS paCTEHUI: TPOTTU3MEI,
HaCTHUHU.

dopMbl ¥ METOABI NPOBEICHUS 3aHATHUH IO TeMe, NMpPUMEHsEeMble 00pa3oBaTeIbHBIC
TCXHOJIOTHUH: .HCKI_[I/IOHHBIe 3aHATUA: TpaI[I/H_[I/IOHHBIG N aKTHUBHBIC JICKIIMHK C HCIIOJIB30BAHUEM
npe3entanun. JlabopatopHas padora. Komioksuym.

Buabl caMmocTosiTeNnbHOM MOATOTOBKM CTYIEHTOB MO Teme: Pabora ¢ smrepaTypoi,
MOATOTOBKA K JIA0OpaTOpPHOU paboTe, MOATOTOBKA K SK3aMEHY.

Tema 8 Pazsumue pacmeHuii.

Copnepxanue TeMbl: OCHOBHBIE 3aKOHOMEPHOCTH OHTOreHe3a. HOBEHWIBbHBIN 3Tarl.
Bnusnue BHemHMX YCiOBUM Ha 3anBeraHue. ['opMoHbl 1BeTeHus. L[BereHue, omblieHuEe U
orooTBopenue.PasButue u co3peBanue miogoB u cemsiH. OOpazoBaHue KIyOHEH U JIyKOBUII.
CrapeHue u cMepTb.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
TEeXHOJOruM: JIEKIIMOHHBIE 3aHATHUS: TPAAWLMOHHBIE W AaKTHBHbIC JEKIUU C HCIOJIb30BAHHEM
npeseHranuy. Komoksuym.

Bunel camocToATenbHONW MOATOTOBKH CTYAGHTOB 1o Teme: Pabora ¢ muTepaTypoid,
MOJMOTOBKA K KOJUIOKBUYMY, IIOJIFOTOBKA K SK3aMEHY.

Tema 9 Adanmayus u ycmouuusocms pacmerull K HeO1a2onpusmubim axmopam cpeovl.

Copepxanne Tembl: O0mue moustusa. Apanrtamusi. Ctpecc. ycroiunBocTh. JlelicTBue
BBICOKMX TEMIIEpaTyp M JKapoOyCTOWYMBOCTh pacTteHuil. [leiictBue nedunmra BOIBI U
3aCyXOyCTOMYMBOCTh. PacTeHuss B yCIOBUSX TUIIOKCMM M AHOKCUU. JlelicTBHME HU3KHUX
MOJIOKUTENBHBIX TEMIIEPATYP M XOJIOJIOYCTOMYMBOCTH pacTeHuil. JledcTBUE OTpULIATEIbHBIX
TEMIEpaTyp U MOPO30YCTOMYMBOCTH. JlelicTBUE APYruxX KIMMaTU4YecKUX (HaKTOPOB 3HMHE-
BECEHHETO MEPHOJAa U 3UMOCTOMKOCTh. J[eMCTBHE MOBBIILIEHHOTIO COAEPKAHUSA COJIEU B MOYBE U
coneycToiunBoCTh. JleiicTBre BpeIHBIX BEIIECTB aTrMochepbl U Ia30yCTOWYMBOCTH. Bricuine
pacTeHmii U ynabTpaduoneToBas paguanus. YCTOMYMBOCTh PACTCHUH K TSOKEIBIM METaJlIaM.
OO0111e MexaHu3Mbl YCTOMUMBOCTH M CTPYKTYpa aJaNnTallMOHHOTO Ipoliecca.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUM: JIEKIMOHHBIE 3aHATHSA: TPAAULMOHHBICE M AKTUBHBIE JIEKIIUM C HUCIIOJIb30BAHUEM
npe3eHranuy. Komoksuym.

Bunel camocToATenpHONW MOATOTOBKH CTYAGHTOB o TeMe: PabGora ¢ JuTepaTypoid,
MIOATOTOBKA K KOJJIOKBUYMY, IIOJArOTOBKA K DK3aMEHY.

5 Mertoauyeckne YyKa3zaHusl sl OOYYAKOIIUXCS MO M3YYEHUI0O U Ppeau3auuu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

CamocrosiTesibHas paGora BKIOYaeT paboTy ¢ yueOHOI M HaydyHOU JIuTepaTypoil mpu
MOJTrOTOBKE K J1a00paTOpHBIM paboTaM, JEKIHIM, 3a4eTy U IK3aMEHY.

CamocrodarenbHas paboTa NPOBOAMTCA € LENbIO: CHUCTEMAaTH3allMd U 3aKpeIUIeHus,
yIIIYONeHHs M PACHIMPEHUs TEOPETHUECKUX 3HAHUN M MPAKTHUECKUX YMEHHH , MpHoOpeTaeMbIX
CTYJIEHTaMH B XO0JI€ ayIUTOPHBIX 3aHITUI; POPMHUPOBaHUS YMEHUHN UCTIOIB30BaTh CIEIUATIBHYIO
JUTEpaTypy; pa3BUTHS MO3HABATENbHBIX CIIOCOOHOCTEW M AaKTHBHOCTH OOYyYaroIuXcs;
GOpMHUpPOBaHMSI  CAMOCTOATEIBHOCTH  MBIIUICHHUS,  CIOCOOHOCTM K  CaMOpPa3BHTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CAMOpPEAIN3ALUU; PA3BUTH UCCIIEI0OBATEIbCKUX YMEHUMN.



CamocrosarenbHas paboTa Ipy U3yYEHUU TUCHUIUTHHBI MOJIpa3eisieTcss Ha TpHu Buaa: 1)
ayIUTOPHAsl CAaMOCTOsATENIbHAs paboTa (BBIMOTHEHNE JJA0OPATOPHBIX PadOT); 2) caMOCTOsATEIbHAS
paboTa noJ KOHTPOJIEM IIpenoaBaTess (IUIaHOBblE KOHCYJIbTALlUH, 3K3aMeH); 3) BHEAayIUTOpHAs
camMocCTosiTeNIbHAas pa0oTa MpH BBHINOJIHEHUM CTYAEHTOM JIOMAallHUX 33JaHuil yuyeOHOro u
TBOPYECKOTO XapakTepa (IMOArOTOBKAa K JIGKIMAM , MHAWBUIYyaJIbHBIE PaOOTHI MO OTIAECIBHBIM
paszenaM colaepxaHus JUCLUIUIMHBL, IOATOTOBKA K 3a4€TY, IK3aMEHY).

Jiss  TOArOTOBKM K  J1a0OpaTOPHbIM  3aHATHSIM  HEOOXOIMMO  HCIOJIB30BATh
METOAMYECKHE YKa3aHUs K BBIITOJHEHHIO JJa0OpaTOpHBIX paboT. Kax bl pa3aen MEeToAMYECKUX
yKa3aHUH 3aKaHYMBAETCS IIEPEYHEM KOHTPOJIBHBIX BOIIPOCOB, HA KOTOPbIE HEOOXOIUMO OTBETHTD
NUCbMEHHO M O()OPMUTH B OTYET B BHJE TEOPETUYECKOH IJIaBbl K KOHKPETHOW J1aOOpaTOpHOM
pabore (I'maBa 1 Teopernueckas yactp). CTyACHT 3alIUIIACT OTYET UHAUBUAYATIBHO.

JIOoIyCKOM K BBIIIOJIHEHHSI JIAOOPATOPHBIX Pa0OT SIBJIAETCS IPOXO0XKICHUE HHCTPYKTaXKa 110
TeXHUKe Oe3omacHocTH (1- € 3aHsATHE ) ¥ 3HAHME TEOPUH U X0/1a dKcriepuMeHTa. CTYICHT T0JIKEeH
ObITH FOTOB K KaXJOMY 3aHSTHIO - BBIIOJHSET TEOPETUYECKYIO YacTh W 3allUINAET €€ Mepes
NPOBEICHUEM IKCIIEPUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JIabopatopHas paboTa BBINOIHAETCS CTYAEHTOM B ayAUTOpUH. Pe3ynbTarel 1a00paTOpHOM
paboTel oQopMIISIIOTCS B BUAE OTAeAbHOM TInaBbl (I'maBa 2 OKcriepUMEHTalbHAs YacTh).
OKcliepUMEHTallbHasl 4acTh BKIIIOYAeT XOA palOoThbl, pe3ysibTaThl, PUCYHKHM MU CXeMbl (Ipu
HEO0OXOIMMOCTH ), pacueThl, HAOJIIOACHHS U BBIBOJIBI.

JIaGoparopHas paboTa pa30UBaeTCsi Ha HECKOJIbKO ATAIIOB:

| - KamepanbHsiii oTan 1 (TuiaHupoBaHue) - a) MOCTAHOBKA LEJIed 1 3a/1a4 pabOThI , T0A00p
JUTEpaTyphl M HalKMCAaHUE TEOPETUYECKOM 4YacTH OT4eTa , C MCIOJIb30BAHHUEM KOHTPOJIbHBIX
BOIIPOCOB 110 TeMe; O) COCTaBl€HME IUIaHAa padoOThl (MPEAYCMOTPEHHOTO METOAMKOi); B)
HOJIy4EeHHUE JI0MYCKa K BBIITOJHEHHIO Ja00paTOpHOIl paboThI.

Il — Kamepanbubiii 3tanmn 2 (3KCHEPUMEHTAIbHBIN) — a) BBINOJIHEHHE pPadoT
(pelycMOTPEHHBIX METOJMKOI); O) BBIIOJIHEHHE HAay4yHOI'O PUCYHKA; B) MPOTOKOJIMPOBAHUE
HaOroieHni, GopMyIMpOBKa BBIBOJIOB; I') TOATOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAMBUAYANBHO). [lomyuyeHHBIE pe3ynbTaThl B BU/IE PUCYHKOB, CXEM,
pacueToB OQOPMIISIOTCS B OTUET M CITyXKaT IOKa3aTesieM MPOAETIaHHON CTYyIEeHTOM paboThl Ha
3aHATHUH.

KounokBuym

KoHTpo/1bHbIe BOPOCHI VIS CAMOCTOSITEIbHOM OLIEHKH Ka4ecTBA 0CBOCHHS y4eOHOit
AUCUMILIUHBI, MOATOTOBKHU K ayIMTOPHBIM 3aHATUAM H IK3aMeHY:

Tema 1 - Beenenue B aucuumimny. @u3nonorust paCTHTEIbHON KJICTKH

Yro saBisieTcs CTPYKTYPHOM OCHOBOM PaCTUTEIbHON KIIETKN?

KakoB XuMHYECKHI COCTaB U CTPYKTYpa KJIETOYHOW CTEHKU PACTUTENBHBIX KJIETOK?

B 1yeM cocTosAT GyHKIMHU KIETOYHONW CTEHKH PACTUTENbHBIX KIETOK?

Hazo3urte xumudeckuii coctaB U yHKIIMH BaKyOJICH.

MukpoTenblia pacTUTENbHON KIETKH (TIIMOKCUCOMBI, IIEPOKCHCOMBI, OJIEOCOMBI) U X

(GyHKIHIH.

6. Ha3zoBute 0cOOEHHOCTH CTPOCHMS PACTUTENBHON KIETKH, CBSI3aHHBIE C
($0TOaBTOTPOPHBIM TUIIOM MTUTAHUSI.

7. Tlepeuncaure GU3NOIOTHUECKUE CUCTEMBI PACTUTEIILHOTO OPraHU3Ma C YKa3aHUEM UX
OCHOBHBIX (QYHKIUH.

8. Vkaxwure, KaKol IPUHIMII TOJIOKEH B OCHOBY BHYTPHUKJIETOYHOMN PEryJsIIUH POLIECCOB.
Ha yém oH ocHOBaH?

9. Kak ocymecTBisercss 0OMEH KJIETKH BELIECTBOM, YHeprueit 1 nHpopmarmei?

10. [Mepeuncnure 00ITE OCOOCHHOCTH CTPOSHUS M OOIIHE CBOMCTBA OMOJIOTHIECKUX
MeMOpaH.

11. B gyem 3akimo4aroTcsi GyHKIIMOHATBHBIE 0COOCHHOCTH BHYTPEHHUX MEMOpaH

MUTOXOHJIPHI U XJIOPOIUIACTOB?

agrwbdE
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VYKaxuTe OCHOBHbIE (DYHKIIMOHAIbHBIE CUCTEMBI PACTUTEIHLHOIO OpraHU3Ma.

Kaxkue perymsiTopHbie CHCTEMBI 00€CTICUMBAIOT 1IEJIOCTHOCTD pacTeHus1? [lepeuncnure nx
0COOEHHOCTH.

depMeHTaTUBHAS U T€HETHYECKAasl PETyIIsIisI BHYTPUKJIETOUHBIX ITPOLIECCOB.
OxapakTepu3yiTe UX CyTh U KPaTKO ONHMILIUTE.

H3noxure crnocoObl nepeaadn BHEKJIECTOYHBIX CUTHAJIOB B KIIETKY.

KpaTKO OIMMUIIHTC MCIKKIICTOYHBIC CUCTEMBbI PCTYJIAINN.

MO>KHO 11 UCTIOIB30BaTh OMOAJIEKTPUUECKUE SBJICHUS I JUATHOCTUKU COCTOSHUS
pactenus?

OObsicHUTE TPUHLIUIT OPTAHU3MEHHOTO YPOBHS PEryJIsIUH.

Kakum 00pa3oM JOMUHUPYIONIUE IIEHTPBI OKA3BIBAIOT BIIMSHUE HA Pa3BUTHE TKAHEH U
OpraHoB pacTeHus?

Tema 2 - MoJiekyJIsipHbIe OCHOBBI (PDM3UO0JIOTHYECKUX NMPOLECCOB

Yro Takoe reHom?

UYro Takoe ren?

Yro nonumarot noj TepMuHoM «JluddepenunanbHas SKCIpeccus reHoMay»?
Kakue ¢pynkunu Bemomnnsier JJHK?

Yem oTamyaeTcst HyKJI€OTU ] OT HyKJeo3uaa?

Kakoli red Ha3bIBaeTCs CTPYKTYpPHBIM?

Kaxkas JIHK na3biBaeTcs crieiicepHoii?

Uto Takoe ceKBEeHHPOBAaHUE T€HOMA?

Kakue ocHoBanus Bxoasat B cocta JIHK?

. ©@ynakuun JJHK?

. 'ereTnueckuit xoa?

. Uem oimuarotest JIKH xnoporiactoB u mutoxouapuii ot siaepusix JJHK?
. I3 kakux sTanoB coctout npouecc permmkanuu JJHK?

. [TosgcHuTE NIpouecc TPaHCKPUIILIHH.

. [losicHuTE MIponece TpaHCIALUY.

. Ha kakux ypoBHSX BO3MOKHA PETYJIAIHS YKCIIPECCUU T€HOB?

. Uto Takoe: mpoMoTop, omepaTop, 3pdexTop, HHIYKTOP, penpeccop, Kopenpeccop?
. Kak npoucxonut perymnsuus tpanckpuniuu JJHK?

. UTo Takoe nuc-AecTBYONINE 3JIEMEHTHI?

. UTo Takoe ’HXaicephl U CaillieHCOPHI?

. Urto Ttakoe TpaHchakTopbI?

. Kakyro ¢ yHKIHIO BBITIOJHSIIOT BTOPUYHBIE MEHEIKEPHI?

Tema 3 — Boanblil 00MeH pacTeHnH

OxapakTepu3yiiTe OCHOBHbIE (PM3NYECKHE CBOWCTBA BOBI.

KakoBa posb B0kl B pacTeHUH?

CocTosHHE BO/IBI B PACTECHUH.

Kakoe 3HaueHne UMEIOT SIBIEHUE OCMOCA U IIpolecc HaOyXaHusi OMOKOJIONIOB B
MOCTYIVIEHUH BOJIbI B pacTeHHE?

Kakue ocoOeHHOCTH UMEEeT KOpHEBasi CUCTEMAa PACTEHUS B CBSI3U C MOTJIOIIEHUEM BO/IbI
U3 M0YBbI?

Yro sBIIETCS NBMXKYLIEH CHIION MTOCTYIIJIEHUS BOJbI B pAaCTEHHUS?

3aBUCHT JIM MOCTYIIJIEHUE BOJBI OT JbIXaHUS PACTCHUS?

Kaxkne nmpoueccsl onpeaenstor nepeaBuKEHNE BOAbI IO PACTEHUIO?

Kak perynupyercs npouecc NoCTyIUIEHUs ¥ MPOLIECC UCTIAPEHUS BOBI paCTEHUEM?
Kakwue Tumsl npucnoco0baeHuil K HeIOCTaTKy Biaryu Bbl MOXKETe Ha3BaTh?
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Tema 4 — DoTOoCHUHTE3

Uro Takoe porocunre3? U B uém ero KocMuveckas u rjiaHeTapHasi poib?
[lepeuncnure OCHOBHBIE ATambl (HOPMUPOBAHUS IPEACTABICHHUI O IPUPOJIE
¢dorocunTesa.

HazoBute poTOCHHTETHUYECKHE MUTMEHTHI PACTCHHH, KaKoBa UX PoJib? B uém
3aKJIF0YAETCs SIBJICHUE XPOMATHUECKOH aianTanuu?

Ha uém ocHoBaHoO nienenue mpoiecca GOTOCHHTE3a Ha CBETOBYIO U TEMHOBYIO (ha3pi?
CocraBbTe cxemy npeoOpa3oBaHus SHEPTHH B Iporiecce PoToCcHHTE3A.

Maiite onpenenenue porocuHTeTHUECKOr0 hochopunupopanus. Kakue BubI
dorodochopunmupoBanusi Bam nu3BecTHBI?

HazoBuTe 0cHOBHBIE TPOAYKTHI CBETOBOH (ha3bl (OTOCUHTE3A.

Uro takoe TemMHOBas ¢aza GporocunTe3a? Kak cBsa3anbl cBeTOBas U TeMHOBas (hazbl?
Kakue nytu accummiisiiun CO2 B pactenusix Bam uzBecTHbI?

. B uém cxojcTBO 1 paznuuue pepMeHTOB prudyno3oaudochaTkapOoKcuIa3sl U

dbochoeHoMIUpyBaTKAPOOKCHITA3HI?
Tema 5 — /Ipixanue pacreHui

KakoBa Guonorudeckasi poJib JbIXaHHSI.

B 4yem cxo/1cTBO U pa3inune IpoIeccoB AbIXaHus U (POTOCHHTE3A.

OxapakTepu3yiiTe OCHOBHbIE MOMEHTBI TEOPUH XUMHU3MA JbIXaHUSI.

PaccmoTpuTe B3auMOCBSI3b JbIXaHUS U OPOKEHHUS.

VYkaxure ocHOBHbIE (DYHKIMH (DEPMEHTOB, y4aCTBYIOIINX B OKUCIUTEIHLHO-
BOCCTAHOBUTEJIBHBIX MTPOLIECCAX.

VYkaxwure, Kak CBsI3aHbl MEKAY COO0H YIbTpacTpyKTypa U (QYHKIHSI MUTOXOHAPHIA.
Onummre cyas0y aTOMOB yriiepoja, Kuciaopoa u Bojgopoa npu pacmnaje [1BK B
IIPOLIECCE JIbIXaHUS.

[Touemy aspobHOE abixaHue 3 dexTruBHEE aHAIPOOHOTO?

PaccMoTpuTe nonosHUTENBHBIE CITIOCOOBI OKUCIIEHUS JbIXaTeNIbHBIX CyOCTPaTOB.

Yepes kakoe COeAMHEHUE OCYIIECTBIISIETCS] B3aUMO/IecTBHE MTEHT030(0C(haTHOrO MyTH C
nukioM Kpebca?

Kpatko oxapakrepusyiite GyHKIMHU LIETH TIepeHoca 3JIEKTPOHOB.

Packpoiite cMbICIT TEOPUH XEMHUOCMOTHUYECKOTO COPSKEHUSI.

KakoBa poinb ocdopa B rporecce AbIxaHus?

Kakwue peakuuu TpeOyroT cs AJi TOTO, YTOOBI MOIYYUTh U3 MOJIEKYJIbI TITFOKO3bI
CJIEAYIOIINE COEMHEHUS: PPYKTO3Y, CaXxapo3y, INIMOKCHIIOBYIO KUCIIOTY, Kpaxmal,
STUJIOBBINA CIIUPT?

OxapakTepu3yiTe JbIXaTeIbHBIN IPOLECC KaK LIEHTPAIBHBIM MEXaHU3M, CBSI3bIBAIOIINN
MeX1y COOO pa3MyHbIe IPYMIbl COEAUHEHUH — YIII€BO/Ibl, OPraHUYECKNE KUCIIOTHI,
KUPBI U OENKH.

Kakum 006pa3om oCyIiecTBISIETCs pEryJIsiusl IbIXaTeIbHBIX MPOIECCOB?

PacturenbHble Maciia B HAUOOJIbIIEM KOJIMYECTBE IPUCYTCTBYIOT B CEMEHAX Yallle BCEro
B 3apO/IbIILIE.

B uem npenmyniecTBa TaKOro X MECTOHAXOXKACHUS C TOUKH 3pEHHUS SJHEPTETUUECKUX
HYX]l pacTeHus1?

PaccMoTpuTe BO3MOKHBIE CBA3U MEKY HU3KOM CKOPOCTBIO JbIXaHUS U JEHCTBUEM
9KOJIOTHYECKUX (aKTOPOB.

Tema 6 — MuHepaJbHOE TUTAHWE PACTEHUI

Yto Takoe opraHoreHbl, MaKpO-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI?
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Kak npoucxoauT TpaHCIOPT MOHOB B KJIETKY. B 4€M posib KJIETOYHBIX CTEHOK U
MeMOpaH?

Kak npoucxoauT TpaHCIOPT MOHOB 10 TKaHSM KOPHSI B paJiMajJbHOM HallpaBJIeHUN?

B uéMm paznuune kcuiieMHOro 1 (pyio3MHOro TpaHcrnopra?

BoccranoBiieHue HUTPATOB 10 aMMHUaKa B 3€JIEHOM BOJOPOCIH XJIOpeia 3HAaUUTEIbHO
yCKOpsieTcs o BIUsiHMEM cBeTa. KakoB BO3MOXKHBIM MEXaHU3M 3TOTO BIUSHU?
[Tpocneaute OMOXUMHUECKUE META0OINYECKHE ITYyTH MOJIEKYJT YIIIEKUCIIOTo raza B
pacTeHuH, HauuHas ¢ aTMOC(ephl U 3aKaHUYMBas X IMOSABICHUEM B TOM WM HHOU
AMUHOKHCIIOTE.

[Tosicox Kacnapu B sHI0A€pMAIbHBIX KIETKaX MOXKET UTPaTh POJIb B HOMVIOIEHUH COJIEH
KCHUJIEMOW KOPHSI, @ TAKXK€E BOJIbl B YCIOBUSX MOJIO)KUTEILHOTO KOPHEBOT'O JJABJICHMUSI.
OO0mbsacHuTe (yHKIMIO Nosicka Kacriapy B OTMEUEHHBIX SIBJICHUSIX.

B uém 3akirouaercst cuHTEeTHUECKAs! 1eATENbHOCTh KopHel? IIpuBenuTe npumepsl.
Yrto Takoe MUKOpH3a U B UéM €€ (HyHKIHS?

Tema 7 — PocT 1 1BU:KeHHe pacTeHUil

Kaxkoii npornecc Ha3bIBaeTCst pOCTOM?

Uro sBasieTCs 3J1€MEHTaMU CTPYKTYpbl Opranuzma’?

Bceerna mu poct pacTeHus: WK €ro OpraHoB COIPOBOXK/IAETCS YBEIMUEHUEM pa3MepoB
WJIM Macchl?

YeM oTiiMyaeTCss BUAUMBIA POCT OT HCTUHHOTO?

HazoBuTe rnaBHbie ycioBus pocta?

Kak cBsi3an poct ¢ npyrumu GyHKLIUSMHU Opranusma?

UYro siBiisieTcst OCHOBOM Jyis pocTa?

Kakwue ¢assl B pocte Beigenui FO. Cakc? JlaiiTe xapakTepuCTHKY KaxKI0i (asze.

['1te pacrmoioskeHbI KIETKH, HaXOIAIIHeCsS B SMOPUOHAILHOM (a3e?

Yro Ttakoe pocT pactskeHneM? M3 kakux 3TanoB oH coctonT? Kakue MexaHu3Mbl
pacTsbkeHus Bbl 3HaeTe? Kak oOpa3yercs neHTpanbHas Bakyosb? Kak nmpoucxoaut
(bukcanys pasmepa pacTIHYBILIEHCS KIETKU?

Uro Takoe nuddepenuponka? Kakue tunsl quddhepeHInpoBKY Bbl 3HaeTe?

Yro Takoe nerepmMuHanus’?

[Touemy pacTsiHyBIIasiCS KJIETKA MOYKET MPEBPATUTHCS B KJIETKY JIF000M TkaHU?

YTo Takoe TOTUIIOTEHTHOCTb?

Uro Takoe neauddcepeHunpoBka? Kakne npoueccsl XapakTepHbl s
nenudpepeHupoBku? Kakue kietku Moryt aenuddepcHIupoBaTbes?

Uro Takoe KyiabTypa U30JUPOBAHHBIX KJIETOK U TKaHEH?

Uem oTnyaeTcst pOCT paCTeHHUI OT POCTa KUBOTHBIX ?

[Touemy B KOpHSIX U cTEOAX PACTEHHUSI MOXKHO BBIIEIUThH Pa3HbIE 30HBI?

I'ie cocpennoToueHsl y pacTeHHUs IIPoLecchl pocTa?

Yro takoe koppemsauusa? Kakne tunsl koppensauuii Bol 3Haete? [IpuBeaure npumepsl.
Urto Takoe anukanbHOE qoMuHUpoBaHue? Kak MoxxHO ero HapymuTh? Kakoe 3HaueHHE
OHO uUMeeT?

Yo Takoe MOoSIpHOCTE? Y KaKuX OPraHOB IBETKOBOTO PACTEHMS OHA BBIpakKeHa
cuibHee?

B ueMm nposiBisieTcst nosIpHOCTH KieTok? Kakoe 3HaueHue oHa nMeer?

KaxoBbl IpUYMHBI NOJISPU3ALUH KIETOK?

Yro Takoe perenepanua? Kakoe 3HaueHrne nMeeT OHa /I pacTeHUs?

[Touemy pacTeHue crocoOHO K pereHepanuu?

Kakwue nporuieccel iexat B OCHOBE pereHepanun’?

Kak opmynupyercs 3akon Cakca? C HOMOIIBIO KAKUX KPUBBIX €0 MOXKHO M300pa3UTh
Ha rpaduke?
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Kakue ¢a3sl Bbinensor Ha kpuBoro Cakca? JlaiiTe xapakTepUCTHKY Kax10i ase.

OT 4ero 3aBUCHUT MPOJOIKUTEIHHOCTD KaXa01 (ha3nr?

Uem omiinuarorcst KpuBble Cakca y pacTeHUI pa3HbIX BUJIOB U B PA3JIMYHBIX YCIOBUAX?
Kakumu MeTogamMu MOKHO UCKYCCTBEHHO PErylIupoBaTh poct?

Uem oTiIMUarOTCs APYT OT APYyra TPOIU3MbI U HACTUU?

Kak yyacTByeT aykCuH B TponuzMax?

OpnHY TUIIBI IBUYKEHUS Y PACTEHUH CBSI3aHbI CO CTOMKUMU M3MEHEHUSIMHU Pa3MEPOB U
(bOpMBI KIIETKH, a APYTUe — C TOJHOCTHI0 00paTUMBIMU U3MeHeHusiMu. [IpuBenuTe
MPUMEPHI ITUX TUIIOB JIBUXKEHUS.

Kakoe agantuBHOE 3HaYeHHE MOXKET UMETH OBICTPOE JBUKEHHE Y MUMO3bI CTBHIUTUBON?
OnumuTe cxemy BOJIONUH BceX (POPM IBIKEHUS Y pacTeHUI

Tema 8 — Pa3zBuTHe pacreHuii

Urto Ttakoe pazButue?

Yro Takoe dusiorenes?

Ha xakue rpynmsl A€t pacTeHus o MPOJ0JKUTEIbHOCTH OHTOTeHe3a?

Ha xakue sTansl AeNsST OHTOT€HEe3 IBETKOBBIX pacTeHuii? JlaiiTe XapakTepuCTUKY
KaKJIOMY dTaIy.

Kakue pacTeHust Ha3pIBalOT MOHOKAPIIUYECKUMU U MOJUKAPITUIECKUMU?

Kakas pazHuia Mex1y aBTOHOMHBIM U MHIYLIUPOBAaHHBIM Pa3BUTUEM?

Kakue akTopsl MOTYT HHIYLIUPOBATh pa3BUTHE?

Uro Takoe nqeTepMUHALUSA PA3BUTHSA?

Kakwue Tumbl onToreHesa Bl 3HaeTe? OT 4ero 3aBUCUT pealin3allys TUIa OHTOoreHe3a?

. Uem Pa3INYarOTCA 3Tallbl, BEIACTIACMBIC B OHTOT'CHC3C BEICTATHBHO PA3MHOXKAIOIIUXCA

pacteHuit?

UeM OTIMYAIOTCS TAIbl, BEIICIIEMbIE B OHTOTEHE3€ KITyOHEHOCHBIX pacTeHUI?
Yem oTnnyaeTcs Meproj] BEreTaTUBHOTO PAa3BUTHSI OT NMEPHO/Ia TEHEPATUBHOTO
pa3Burus’?

Yrto Takoe BO3pacTHON KOHTPOIIb 3alBETaHUsI PACTEHUI?

Uro Takoe OMOJIOKEHHE, CTapeHue?

Kakue ocHoBHbIe mpuHIUTEI Teopuu H. KpeHke BbI MOXxeTe Ha3BaTh?

Uto Takoe 00mMii U COOCTBEHHBIN BO3pacT?

Yro takoe Mop¢oreHe3? M3 kakux MpoueccoB OH COCTOUT?

Tema 9 — AjanTauus U yCTOHYMBOCTH PACTEHHH K HeOJAronpuATHBIM (pakTopam

JlaiiTe 00bsCHEHNE TIOHATUSAM CTPECC U aanTalusl.

YKakuTe OCHOBHBIE TIOJIOKEHHSI TEOPUHU CTpeEcca.

[Tepeuucnure GhakToOpbl, CIOCOOHBIEC BBI3BATH CTPECC Y PACTEHUH.

Kakue crienuduueckue n Hecnenuduueckre Bo3eHCTBUS OKa3bIBAIOT CTPECCOPHI Ha
KJIETKU U TKAHU PACTEHUII.

YeM OTANYaroTCss MEXaHU3MBI CTpecca Ha KJIETOYHOM M OPraHU3MEHHOM YPOBHSIX?
Kakum 00pa3oM 3acyxa oka3bIBaeT BIUSHUE HA PACTUTEIbHbBIC OPTaHU3MBI.

Yro Taxkoe BTIII?

Kakue npucnocobneHus BoIpabaThIBAIOTCS Y PACTEHUN B YCIOBUSX HEXBATKU BOJBI?
[lepeuncnure MpU3HAKK CYKKYIEHTHOCTH B KCEPOMOP(PHOCTH.

. Kaknumu (1)I/ISI/IOJ'IOFO-6I/IOXI/IMI/I‘-ICCKI/IMI/I 0COOEHHOCTSIMH OTJIUYAIOTCS XOJIOJIOCTOMKHE U

MOPO30YCTOMYNBBIC PACTEHUS?
KakoBbl OCHOBHBIEC TPUUMHBI THOETU KIETOK MTPH HU3KUX TeMIepaTypax?



12. KakuMu npuciocoOUTEIHHBIMI MEXaHU3MaMHU 00J1a1al0T PACTEHUS, TIO3BOJISIOINE UM
BBDKUBATH MPU JCUCTBUU HU3KUX TeMIepaTyp?

13. Yto Takoe KpUOMpPOTEKTOPHI?

14. Kak cnenatb pacteHue 6ojiee yCTOMYUBBIM K BO3JACHCTBUIO HU3KUX TeMIieparyp?

15. Hapymenue, Kakux (pU3HOIOTHYECKUX MPOLIECCOB BBI3BIBACT 3aCOJICHHUE?

16. Kakue ¢akTopbl OKa3bIBalOT BIUSHUE HAa Ta30yCTOMYUBOCTh PACTCHUI?

17. KakoBbI yTH MOCTYIUICHUS Ta3000pa3HBIX 3arpsi3HUTENICH B pacTeHUA?

18. YkaxkuTe afanTUBHbIE MEXaHU3MbI PACTEHUI B YCIOBUSAX a9POTEXHOICHHOTO
BO3JICHCTBUS.

19. Ha xakue cTpyKTypbl KJIETOK JEHCTBYIOT PaIMOHYKIU/BL, U K KAKUM U3MEHEHHUSIM OHU
IPUBOJAT?

20. YUem oTiinyaeTcs MpsIMOE U KOCBEHHOE JICHCTBUE paJHallui Ha )KUBbIE OPTaHU3MbI?

21. llepeuncante TUIIUYHBIE PEAKIIMH PACTCHHUI Ha 00Iy4YeHHUE.

22. Kakue MexaHu3Mbl YCTOMYUBOCTH BBIPAOOTAIHMCH Y PACTCHUI Ha ICUCTBUE paguanun?

23. laiiTe onpeeneHle U IMepeUnCInTe BUIbI YCTOMYUBOCTH PACTEHUH K OOJIC3HSM.

24. B ueM 3aKIIIOYAIOTCA OCOOCHHOCTH KOHCTUTYLIMOHHOTO U UHIYLUPOBAHHOTO
MEXaHU3MOB YCTOMYUBOCTU?

25. KakoBa pousib (puTOaIEKCHHOB B YCTOMYHMBOCTH PAaCTEHUI K maToreHam?

26. KakoBa ocHOBHast yHKIIMSI PEAKIIUU CBEPXUYBCTBUTEILHOCTH?

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] I JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310POBbSl H HHBAJIH/I0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbS 1 HHBAJIMJIOB (110 3asBJICHHIO 00YUAIOIIEroCcs) MPEeIOCTaBIsIeTCsl yaeOHas
UH(pOPMaIUs B JIOCTYITHBIX (POpMax ¢ YUETOM UX UHAUBUAYATbHBIX IICUXOPU3NICCKUX
OCOOCHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBEITMYCHHBIM IIPH(PTOM; B hopme
JIEKTPOHHOIO  JOKYMEHTAa; WHIVBUAYAJIBHbIE  KOHCYJbTalUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNsI, KOHCYJIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/laHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEJILHOTO afnmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBHUyaJIbHBIE 3a]JaHNUs, KOHCYJIBTALlUU U JIp.

6 ®oHT OLIEHOYHBIX CPEICTB /JIfl MPOBEIeHUs TEKYIIEro KOHTPOJIsI U MPOMeXKYTOYHOI
aTrecTauuu 00y4aroIMXCcs M0 JMCUUILINHE (MOTYJII0)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO gns arrecranmm 0Oydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUIAHUPYEMBIM pe3ylbTaTaM OOYYEeHHsS T10
JTUCIUTIINHE (MOIYJTI0) CO3/aHbl (POHIBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJIBHBIC 3a/IaHMUS,
METOJAMYECKUE MAaTepuasbl, ONPEACISIONME MPOIEAYpPhl OLICHUBAHUSA 3HAHUM, yMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPHUH U TTOKA3ATEH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHU, HABBIKOB
U XapakTepu3ywlnue dTambl (HOPMHUPOBAHHS KOMIIETEHIMHA B  MPOILIECCE OCBOSHUS
o0pa3oBaTenbHOI MporpaMmsl, npezactasieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUIINHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa



1. XKyiikoBa, T. B. ®usnonorus pacrenuit. [IpaktTuueckuii Kypc : yaeOHUK U IPAaKTUKYM
s By3oB/ T. B. XKyiikoBa. — Mocksa : U3marensctBo FOpaiit, 2026. — 197 ¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-21455-0. — Texkcr : snekrponHslii // OOpazoBaTenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/590240 (mara oOparieHus:
19.05.2026).

2. Kysnenos, B. B. ®uswonorus pacrenuii . yueOHuk s By30B/ B. B. Ky3neros,
I'. A. ImutpueBa. — 5-e¢ usn., mepepad. u gom. — Mocksa : U3marensctBo HOpaiit, 2026. —
929 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-534-21919-7. — TekcT : 37eKTpOoHHBINA //
Oo6pasoBarenbHas 1wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/582425 (nara
obpamenus: 19.05.2026).

3. Murtskuna, 0. A. buoxumus : yueObnoe nmocobue / FO. A. Mutsikuna. — Mockaa :
PUOP : UHOPA-M, 2026. — 114 c. - ISBN 978-5-9557-0268-1. - TekcT : anexkrponHsIii. - URL:
https://znanium.ru/catalog/product/2232562 (nata o6parmenus: 31.05.2026)

7.2 /Jlononnumenvnas numepamypa

1. Tamxwuesa, M. X. ®usnonorus pacteHuil : yueOHO-MeTonuueckoe nocobue / M. X.
I'amxuesa, 3. M. AnueBa. — Maxaukana : JAI'Y, 2017 — Yacte 1 : ®usnonorus pacTuTeIbHON
kiaeTku. Bomuelii oOmen pacrenuit — 2017. — 58 c.— Tekct : snextponHsiii / Jlanp :
ANeKTpoHHO-OMOMoreynass cucrema. — URL: https://e.lanbook.com/book/158374 (nara
obparmenust: 25.05.2026). — Pexum goctyna: AJis aBTOPU3. MOJIb30BATENCH.

2. T'agpxuena, M. X. dusmnonorus pacteHuii : yueOHO-meToanudeckoe mnocobue / U. X.
I'amxueBa. — Maxaukana : JAI'Y, 2019 — Yacte 2 : @orocunre3 — 2019. — 51 ¢. — Teker :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/158384 (mata oOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPU3. MOJIb30BATENCH.

3. Ilmornmkosa, JI. . ®usunonorus W OMOXUMHS PACTEHUH: MPAKTUKYM : ydeOHOE
noco6ue / JI. 5. Ilnotnukosa, B. E. TloxxepykoBa. — Omck : Omckuii 'AY, 2024. — 124 ¢. —
ISBN 978-5-907687-62-2. — TekcT : »nekTpoHHBIH / JlaHb : 3IeKTpOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/388208 (mata oOpamenus: 25.05.2026). — Pexum
JOCTYTIA: JIJISl aBTOPH3. TIOJTH30BaTEIICH.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3vl OAHHLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeoOX00UMOCmUL):

1. O6pasoparenbHas miatpopma "FOPANT"

2. DnextpoHHO-OMOMMoTeyHas cucrteMa "ZNANIUM.COM"

3. DrnextpoHHO-OMOMMOTEeYHas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbIX - Pexxum
noctyma: http://oaji.net/

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHuHBIX
npodecCHOoHANIBHBIX 00acTeil) - Pexxum noctyna: https://www.prlib.ru/

6. HudopmannonHo-crpaBouHas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJs) W IepevYeHb
HH(POPMANMOHHBIX TEXHOJIOTIHH, HUCIOJb3YEeMbIX NPH OCYLIECTBJICHUH 00pPa30BaTe/bLHOIO
npouecca no JMCHUIVINHE (MOAYJII0), BKJIKOYAasl epeYeHb MPOrpaMMHOro odecreyeHust

OcHOBHOE 000pYIOBaHUE:

e Becnl ananutnueckue BJ1-210



e Becnl Texuunueckue 10 1000rp. ¢ pazHoBecamu
e Mukpockon buomen 2

e Mukpockon Mukmen-5

e Cnekrpoortomerp FOnmko 1201
IIporpammHoe obecneueHue:

e Microsoft Office 2010 Standart




MUHOBPHAYKHN POCCUHA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
KA®E/IPA ECTECTBEHHbBIX HAVYK
®oHJ OIICHOYHBIX CPE/ICTB
AJId TIPOBCACHU A TCKYILICTO KOHTPOJIA
Y IPOMEKYTOYHOM aTTECTAIMH 1O AUCIUIUINHE (MOJIYJIIO)
®U3NOJIOTUSI PACTEHUM
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
44.03.05 Ienarorunyeckoe oopazoBanue (¢ AByMs IpopHISIMU IOATOTOBKH). buosnorus u

reorpadus

I'ox Habopa Ha OITOII
2022

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

ITKP-1 : CrocobOeH ocBauBaTh U HC
MOJIb30BaTh TCOPETHUUCCKUC 3HAHUS
Y MIPAKTHYCCKUE YMEHUS U HABBIKH
B IIPEAMETHOM 00JIaCTH NPU PEIICH
1U Po(HeCCHOHATTLHBIX 33124

44.03.05 «Ilemarormue
cKkoe obpa3zoBanue (C 1
ByMsI IPODUIISIMH IO
TOTOBKH)»
(b-1102)

[IKP-1.1m : 3HaeT CTPYKTYpY, COCTaB M JUIAKTH
YeCKUE eAMHUIIBI TIPeIMETHOM 001acTH (TIpenos
aBaeMoro npeaMeTa)

Komnerennus cuntaercs: chopMUPOBAHHOM Ha JTaHHOM dTarie B ciiy4yae, €I HOJTy4eHHbIe
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTrcTBUS IMOJIOKUTENBHOM OLIEHKHM KOMIIETEHIMsSI HAa JAHHOM JTalle CUUTAaeTCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus IIKP-1 «CnocoOeH ocBauBaTh U UCIOJb30BaTh TEOPETUUECKUE 3HAHUS U
IPaKTUYECKHE YMEHUS U HaBBIKU B IPEAMETHON 00JIaCTH MPH pelieHUH NPOPecCHOHATbHbBIX

3agaq»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 0 TUCIUILIMHE
Kox n popmymuposka unpukar | Ko | Tu Kpurepun orieHnBaHus pe3yabT
opa JOCTWXeHHs KoMmereHnuu | A [ I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
IIKP-1.1m : 3Haer cTpyKTYypy, C 0O0BSCHSET XUMHUYECKIE OCHOB
OOIIMX MPHUHIMIIOB OPTaHNU3AIH
0CTaB U JUJIAKTHIECKUE €ANHH 3H bI OMOJIOTMYECKHUX ITPOLIECCOB
N PO 1 (PHU3NOTIOTHYECKHUX MPOLIECCOB
16l IpEeMETHOH obnacTy (mpen aH (bU3HOIOrTYECKHe MEXaHU3MBI
1 B PAacCTEHMSX Ha Pa3HOM ypOBHE
0J1aBaeMOoro MpeaMeTa) ne paboTHI pa3JINYHBIX CHCTEM H O
UX OpraHn3alyn .
praHoB pacTeHUH
Y | u3naraTh U KpUTHYECKH aHAIHM3 | BBIJEISIET OCOOEHHOCTH MPOSIBII
Pl | me | upoBatb 6azoBylo nHGOpMay | eHus QyHKUMI pacTUTETHLHOTO
2 HU | 10 B o0siacTh pU3MOJIOTHH PacT | OpraHu3Ma B pa3HbIX YCIOBHSX
e €Hull cpensl
onpenenser GU3N0IOTHIECKHUe
paboThl ¢ GMOJOTHYECKUMHE 00 pen b
Ha MOKa3aTe ! C HCIOJIb30BaHUEM
PA €KTaMU B JJa0OPaTOPHBIX YCIIOB
BBI Pa3IUYIHBIX METO/IOB UCCIIEI0BA
3 USIX C UCIIOJIB30BAHNEM COBPEM
K HUS U OLIEHUBAeT (U3NOTIOTHYE
€HHOTO 000pyIOBaHUS .
CKO€ COCTOSIHUE PacTEeHUI

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGodeil mporpaMmbl TUCHUTUIHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)




KonTtponupyemsle miaHupyeMble pe3
yIbTaTHl 00yUYeHUS

Kontponupyemsie TeMsl 1
WCLUIUINHEI

HaumenoBanue OLICHOYHOTI'0 CPEACTBA U IIP

encrasienue ero B @OC

Texkymuil KOHTPOJIb

[IpomexxyTouHas aT

TecTarus
Ounas popma 0OydeHUS
PII1 3HaHue : OOMMX MIPUHIIUT
oB oprarmsammy Gusnono | 1.1. Beenenne B querumn | Codecenoanue CobecenoBanue
TMYECKUX IPOLUECCOB B pa | uny. OU3HOIOrHs PACTUT
CTCHHAX HA PASHOM YPOB | ebHOM KIETKH CobecenoBanue Tect
HE WX OpTaHn3alu’
1.2. MoseKy pHEIE 0CHO CobecenoBanne CobecenoBanne
BBl (PH3HOIOTHIECKUX TIP
oneccos Cobecenoranue Tect
CobecenoBanue CobecemoBanue
1.3. BoaHslit 00OMeH pacTte
HUH
CobecenoBanue Tect
CobecenoBanne CobecenoBanne
1.4. ®otocunres
CobecenoBanne Tect
CobecenoBanue CobecemoBanue
1.5. [Ipixanue pacTeHUH
CobecenoBanue Tect
CobecenoBanne CobecenoBanne
1.6. MunepanpHO€E IUTaH
He pacTeHui
CobecenoBanne Tect
CobecenoBanue CobecemoBanue
1.7. Poct u nBmKeHuUE pac
TEHUH
CobecenoBanue Tect
CobecenoBanne CobecenoBanne
1.8. Pa3zBuTHe pactenuii
CobecenoBanne Tect
1.9. Apantauust v yctoid | Co6ecenoanue CobecemoBanue
HMBOCTh PAacTeHHH K HeOa
TOIIPHUATHBIM (aKTOpaM ¢
penst CobecenoBaHue Tect
P2 YMeHue : u3naraTtb U Kpu
THYECKH aHAJIM3UPOBaTh O | 1.2. MonekynsipHble OCHO Komnoxsnym Komnoksuym
a30BYI0 MH(MOPMALHIO B O | BBI (hU3NOTIOTHYECKUX TP
6y1acTé PU3NOJIOTUH PACT | OLEeCCOB KoIIoKBHyM Tecr
eHUuN
1.3. BoaHsbIil 00OMeH pacte
N Komnoxsuym Komnoxsuym

HUH




Konnoxksuym Tect
Komnoxsuym Komnoxsuym
1.5. JIpixanue pacTeHui
Komnoxsuym Tect
Konnoksuym Konnoksuym
1.6. MuHepanpHOE IUTaH
W€ pacTeHUuM
Konnoksuym Tect
Komnoxsuym Komnoxsuym
1.7. Poct u 1BHXKEHHUE pac
TEHUHN
Komnoxsuym Tect
Komnoxksuym Komnoksuym
1.8. Pa3Burue pacteHuit
Komnoksuym Tect
1.9. Ananranms 1 ycToid | Komnoksuym Komnoxsuym
MBOCTH PACTEHHH K HEOIa
TOIPHUATHBIM (hakTOpam ¢
pensl Komnoksuym Tect
P13 Hagpik : paboTsi ¢ Grostor JlaGoparopHas pabo | JlaGopatopHas pa6o
NYECKAMHU 00BEKTAMH B JI 1.1. BBenenue B qUCIUILI Ta Ta
abOPaTOPHBIX YCIOBHAX C | uHy. OU3HONOTHS PACTUT
HCTIONB30BaHUEM COBPEM | eNbHOM KISTKH JlabopaTopHnas pabo Teer
€HHOTO 000pyJOBaHHS Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
1.3. Bozublit o6Men pacte | @ Ta
HHi JlaGoparopHas pado
paTOpHaA p Tect
Ta
Jlaboparopuas pabo | Jlaboparopnas pabo
Ta Ta
1.4. ®orocunTes
JlabopatopHast pabo
PaTop p Tect
Ta
JlabopatopHnas pa6o | JlaboparopHas pabo
Ta Ta
1.5. JIpixanue pacTeHui
JlabopaTopHnas pabo
PaTOpHaA p Tect
Ta
Jlaboparopnas pabo | Jlaboparopnas pabo
1.6. MunepanbHoe utan | 1@ Ta
ue pacTeHui JlaGopatopHas pa6o
parop p Tect
Ta
Jlabopatophas pabdo | Jlaboparopnas pabo
1.7. Pocr u aemxenue pac | '@ Ta
TeHni JlaGoparopHas pa6o
pATOpHazp Tect

Ta




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oayax. MakcumanbHasi cyMMa OayuioB MO JUCHHILIMHE (Momaynto) paBHa 100

Oayam.

OneHo4HOE CpecTBO

Ortuer no
Bun yueduoi pesrennroctu CobOecenoBanne . KonnoxkBuym | Tect Hroro

J1a00paTOpPHOM p

abore
Jlexun - - -- -
JlaGopaTopHble paboTHI - 15 - - 15
IIpakTudeckue 3aHATUSA - - 25 - 25
CamocrosiTenbHas paborta 10 - - 5 15
ArtTecranus 10 15 10 10 45
HWroro 20 30 35 15 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YYCOHOU JEATSIHEHOCTH B paMKax
JTUCIUILIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gamto
s OueHka 1o npomMex
YTOYHOU aTTecTaly XapakTepucTrKa KauecTBa cHOPMUPOBAHHOCTH KOMIICTCHIIUH
[0 TUCIAILTA "
HE
CTyIeHT IEMOHCTPHUPYET CHOPMUPOBAHHOCTD JUCIUILTHHAPHBIX KOMITCTCHIHIA, 00HA
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaia
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy U 3HAKOM C JOMOJHHUTEIBHOMN JIUTEPATypoOii, pekoMe
«OTIIUIHOY H/IOBaHHOU TPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3aJaHusI, TP
YCMOTpEHHBIE TPOrPaMMOii, CBOOOIHO OMEPUPYET MPUOOPETEHHBIMU 3HAHUSMHE, yME
HUSIMHU, IPUMCHSICT MX B CUTYAIUSX TOBBIIICHHOM CIIOKHOCTH.
CTyIeHT IEeMOHCTPUPYET CHOPMUPOBAHHOCTD JUCIMIUTAHAPHBIX KOMITETCHIIMIA: OCHO
o1 76 10 90 «3a4TCHOY / BHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAUYUTEIHHBIC OIMMOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AaHATUTHYECKUX OTIEpalUsiX, IEpeHOCe 3HAHUI U YMEHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CryzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHUIUTHHAPHBIX KOMIIETCHIUI: B X0
«3a4TeHOY / 1€ KOHTPOJIBHBIX MEPOTIPHUATHI JOMYCKAIOTCS 3HAYUTENbHBIE OIUOKH, TPOSIBIISIETCS O
ot 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIbHBIX 3HAHUM, YMEHUMH, HABBIKOB 10 HEKOTOPBIM JUCIUITMHAPHBIM K
HO» OMITCTEHIIUSIM, CTYACHT MCIBITHIBACT 3HAYUTEIILHBIC 3aTPYHEHHS TIPU ONIEPUPOBAHU
Y 3HAHUSIMH ¥ YMEHUSIMU TIPH WX TIEPEHOCE HA HOBBIC CUTYAIHH.
«HE 3auTeHO» / VY crynenTa He chOPMUPOBAHBI AUCIMIUTMHAPHBIC KOMIIETEHIIUH, IPOSIBIIAETCS HEOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P > 1P
TaTOYHOCTh 3HAHUIA, YMCHHUH, HABBIKOB.
JIBHOY»
«HE 324TEHOY /
JlucuuIutnHapHbIe KOMITETEHIIMH He c(OpMHUpOBaHbL. [IpOSIBIIsSETCs MOIHOE MM HPaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - .
bHO® THYECKH MTOJTHOE OTCYTCTBHE 3HAHHM, YMEHHUI1, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IIpumepbl TeCTOBBIX 3aiaHUI

1. Ykaxxute ocHOBHbIE (DYHKIIMH IJIA3MAaTUYECKON MEMOpaHbI
1)6aprepHas
2)aHepreTuyeckas
3)TpancniopTHas
4)undomarmonHas
2. B memOpaHax Kakoro opraHoujia poucxosiT (OTOCUHTETUYECKHUE TPOLIECCHI
1)xnoporiacTb
2)MUTOXOHAPUHN
3)pruboCcoMBI




3. Kakyro (pyHKIIUIO HE BBINOJIHSAET BaKyOJISIpHAs CHCTEMa B PACTUTENIbHBIX KJIETKaX

1)aBTOdarus

2)3HepreTuyeckas

3)3anacaromas

4. ITpo xaKoii OpraHoH]I TOBOPST, YTO OH «IHEPTreTHUECKOE JACTI0» KIECTKH

1)pubGocompl

2)MUTOXOHAPUHU

3)XJI0pOTUIacThI

5. B pactuTensHOM OpraHu3Me CyIIECTBYET HECKOJIBKO (DYHKIMOHAIBHBIX cucTeM. Kak
Be1 nymaere, kakas (yHKIMOHaJIbHAsI CUCTEMA 3aHUMAET LIEHTPAJIbHOE MECTO B OOMEHE BEIIECTB
EJIOTO PACTEHHS

1)npxanue

2)TpaHCIIOPT BELLECTB

3)IBWKEHHE

6. Bo Bpems uzyuenus (a3 MuTo3a B KI€TKaxX KOpEIKa JyKa HaiiieHa KJIeTKa, B KOTOPOi
CIMPAIN30BAaHHBIE XPOMOCOMBI JIEKAT B 3KBAaTOPUANIBHOM MJI0CKOCTH, 00pa3ys 3Be3ay. Ha kakoit
CTaJIUM MUTO3a HAXOAUTCS KJIeTKa?

1 )metadaszbr

2)mpodaszel

3)unrepdassr

4)renodassl

S)anadassr

7. Kakoe nenenue KI€TKU NPUBOAUT K 00pa30BaHUIO JUILIOMIHOTO Habopa XpoMocom?

1)meiios

2)MUTO3

3)amuTO3

4)mm3oronus

5)aH10MHUTO3

8. Kaxnplil BUJ OpraHU3MOB HMEET ONPEJEIEHHOE M IOCTOSHHOE YHCIO XPOMOCOM.
MexaHU3MOM, KOTOPBII OJIEPKUBAET 3TO OCTOSHCTBO MPH OECIIOIOM Pa3MHOXKEHUH, SBISETCS

1)metio3

2)peayIuiuKaIms

3)MuTO3

4)penapanus

5)TpaHCKpUIIIIHS

9. TpaHckpumnys — 370

1)onna u3 popm oOMeHa reHeTuuecKoi HHpopMmalrei

2)mpornecc cuHTe3a 6enka no marpuue nPHK, BeimonHseMslit pubocomamu

3)nporecc cuntbiBanus renernyeckor nadopmarmu ¢ JIHK na uPHK

4)myranus, npu kotopoit B nenu JJHK nporcxoaut 3aMeHa mypuHOBBIX OCHOBaHUN

10. Tpaucnsiuus — 310

1)onna u3 popm oOMeHa reHeTHUeCKOi HHpOopMaIIiei

2)npouecc cuHTe3a Oenka no Matpuie 1 PHK, BemonHsemslit Ha pubocomax

3)nporecc cunthiBaHus reHeTndyeckoil nudopmarmu ¢ JJHK na uPHK

4)myTanusi, BOSHHKIIAS B Ipoliecce OnocuHTe3a Oenka

11. IIpu pacTBOpeHUH COJIEi KOJTMUECTBO KIACTEPOB B KHUJIKOH BOJE

1)ymenbIaeTcs

2)yBeNTU4MUBACTCS

3)He MeHsIeTCst

12. CooTHOIIEHHE CKOPOCTEH MOTTIOUICHNUS U UCTIApPEHUS BOJIbl PACTCHUSMHU Ha3bIBACTCA

1)BOAHBIN peKUM

2)BOJIHBIN OaJlaHC



3)Bo1000MEH

4)BOTHBIN ACPUITUT

13. IlocTynnenue BoJpl B KOPEHb IPEUMYILLECTBEHHO OCYIIECTBIISECTCS B 30HE

1)kopHEBOTO YeXJIuKa

2)pacTsKeHUs

3)aKTUBHBIX MEPUCTEM

4)KOpHEBBIX BOJIOCKOB

5)BeTBIICHHS

14. PaguanpHBIi TpaHCIIOPT BOABI B KOPHE IO aroIUIACTHOMY IYTH NPOUCXOAUT OT
PHU30/1€PMBI 110

1)ann0nepMbl

2)IapeHXUMBbI

3)nepunmKI

4)KOpHEBBIX BOJIOCKOB

5)coCcy10B KCHIIEMBbI

15. Yepe3 paHeBble MOBEPXHOCTH Yy JIMCTBEHHBIX JEPEBbEB B BECEHHUH NEPUOL
BBIJICIISCTCS

1)(pmosmHBII cOk

2)ryrra

3)macoka

4)comnon

5)Bona

16. banancoBoe ypaBHenue ¢porocuntesza 6CO2+6H20=CsH1206+602 05110 MTpeioxeHo

1) TumupsizeBbIM

2)KaynbBuHOM

3)byccenro

4)CeneObe

5)Unrenxayzom

17. ®oTOoCHHTETHYECKH annapar pacTUTEIbHON KIETKHU JIOKaJIU30BaH B

1)kneTouyHbIX MeMOpaHax

2)meMOpaHe XJIOpOIIaCTOB

3)cTpoMe XJIOpOILIacTOB

4)meMOpaHe U CTPOME XJIOPOIIacTOB

S)umrorazme

18. IlepBuuHbIM akuenTopoM 31eKTpoHoB B OC-1 sBnsercs

1)dpeodurun

2)deppoaokcuH

3)macTonuaHuH

4)oana u3 Gopm xsopoduiia

19. IlepBruHbIM aKkuenTopom 31eKTpoHoB B DC-2 sBnsercs

1)peoputun

2)beppos1oKCHH

3)macToruaHuH

4)onna u3 Gopm xsopoduiia

20. Ilepemawa oueprum cBeroBoro Bo3OyxzaeHuss or CCK B PI[ dortocucrem
OCYILIECTBIISICTCS B XOJI€

1)poToxumuueckoit ctaauu cBeTOBOU (ha3bl

2)poTOXUMUYECKON CTaANH TEMHOBOM (ha3bl

3)doTroduzudeckoit craauu CBETOBOU (pa3bl

4)dpoToduzndeckoii cTaaru TEMHOBOM (ha3bl

21. K xaTtabomnueckum (JIUCCUMUIIIIMOHHBIM) MPOIECCaM OTHOCUTCS

1)dporocunres



2)TpaHcasuus

3)0poskeHue

4)TpaHCKpUNILINS

5)azordukcanus

22. CoriacHO COBPEMEHHOH TEOpUU OMOJOTHYECKOTO OKHCICHUS B MPOIECCE JBIXaHUS
MIPOUCXOUT

1)mpucoenHeHne KUcIopoaa K cyocrpary

2)nepenaya 3JIEKTPOHOB OT JOHOPA K aKIETITOPY

3)nepegava MpOTOHOB OT JIOHOPA K aKLENTOPY

4)nepenaya MPOTOHOB U 3JEKTPOHOB OT JIOHOPA K aKIENTOPY

5)BBICBOOOKICHUE KUCIOPOA U3 cyocTpaTa

23. B npomnecce apixanus AT® oOpasyercs B pe3yiabrare HochoprImpoBaHuUs:

1)okucauTenpHOro

2)OKHUCIUTENILHOTO U CyOCTPaTHOTO

3)OKHCIUTENBHOTO, cyOcTpaTHOTO U poTodhochopunrpoBanus

4)BOCCTaHOBUTEIHLHOTO

24. OcHoBHBIM TIocTaBIIUKOM AT® Ha BOCCTAaHOBHUTENHHBIM NEHTO30(OCHATHBIN ITHUKIT
(oOpa3zoBaHue TIIOKO3bI) B PACTUTENBHOM KIIETKE SBISETCS

1)nprxanue

2)0poskeHue

3)cBO0OIHOE OKUCTIEHUE

4)ceToBas (aza GoTOCHHTE3a

25. KoHe4YHbIMH aKIENTOPaMH 3JIEKTPOHOB M MIPOTOHOB MPH OPOXKEHUH SBIISIOTCS

1)xuciopon

2)Boza

3)pa3nuuHble OpraHUYeCKHe BEeIeCTBa

4)CO2

5)xodpepmentsl HAJ[" u HAID*

26. OCHOBOIIOJIO)KHUK TEOPUU MUHEPATILHOTO MMUTAHUS PACTEHUIN

DIIpsHUIIHUKOB

2)I'enbMOHT

3)JIubux

4)Apucrorenb

S)[Ipuctiu

6)Caxkc

27. TpaHcnmopT KuclIopoja K OakTepouaaM MpH CUMOMOTHYECKOH a30T(UKcALUU
OCYILECTBIISICT

1)remorno6un

2)HUTpOreHasa

3)aerremMoriioouH

4)monubaeH

5)okcurenasa

6)IIUTOXPOMOKCH 1a3a

28. Buj TpaHCopTa MUHEPAIbHBIX BEHIECTB, K KOTOPOMY OTHOCUTCS 3arpy3Ka KCHUJIEMbI
U (I105MBI

D)npocras quddyzus

2)aKTUBHBIA TPAHCIOPT

3)oGneruennas quddy3us

4)muddy3us yepe3 HOHHBIC KaHATbI

29. da3a HaAYAIBHOTO MEJUIEHHOTO POCTa PacTEeHUi, CBsI3aHHAsA C MPOLIECCOM MEPBUYHON
aJIanTalliy K BHEITHUM YCIIOBHSIM

1)nar-daza



2)nor-¢aza

3)9KCTIOHEHITHATbHAS

4)daza 3amemneHus: pocra

30. Kputepuit pocta pacteHuid

1)yBenuueHue miomaau JucThEB
2)yBenHuYEHUE AJTUHBI U TOJIIUHBI CTEOIIS
3)muddhepeHIIpPOBKa KIETOK

4)pupocT OuoMacchl

5)nepexon K reHepaTuBHOM (haze
6)yBesueHe coiepKaHusl OEIKOB B KJIETKax
31. Yro Takoe oHTOreHe3?

1)HeoOpaTrMoOe yBeIMUYEHUE Pa3MEPOB U MACChl KJIETKH, OpraHa WJIM BCEr0 OpraHu3Mma,

CBSI3aHHOE C HOBOOOPA30BAHUEM JIEMEHTOB UX CTPYKTYpP

2)UHaUBUYyalbHOE pPa3BUTHE OpraHM3Ma OT 3UTOTHI (MM BEreTaTUBHOTO 3a4yaTKa) /10

CTapCHUuAd U CMCPTU

qyacTeu

3)kadyecTBEHHbIC U3MEHEHUS B CTPYKTYpe U (PYHKIIMOHAJILHOW aKTUBHOCTHU PACTEHUSI U €T0
(opraHoB, TKaHe! U KJIETOK)

32. Kputepuit pa3BUTHS pacTeHUN

1)yBenuueHue mioma iy JMCThEB

2)yBenu4eHUe JUIMHBI U TOJLIHHBI CTEOIIs

3)muddepeHIIPOBKA KIETOK

4)npupocT OoMacchl

5)nepexox K reHepaTuBHOM (haze

6)yBenrueHe coJiepxKaHus OeIKOB B KJIETKaX

33. Ykaxxute OCHOBHOI CTPECCOBBII TOPMOH pacTeHHM

1)aykcun

2)IIUTOKUHUH

3)abcru3oBas KUCI0Ta

4)ruboepenH

34. Yto U3 nepeyrcIeHHOro He OTHOCUTCS K MEXaHM3MaM CTpecca Ha KIIE€TOYHOM YpOBHeE?
1)cuHTE3 CTPECCOBBIX OEITKOB

2)3aKHCICHUE [IUTOILIA3MBI

3)akTUBU3AIUS TTOKOSIIINXCSI OPTAaHOB

4)yBenuueHue NPOHUIIaeMOCTH MeMOpaH

35. HazoBure a3y KI€TOYHOIO IIUKJIA, HanboJjee YyCTONYMBYIO K BO3AEHCTBUIO pajiualluu
l)npencuHTeTHYecKas

2)cuHTeTHYeCKast

3)MuTOTHYECKAS

4)IUTOKUHES

Kpamxue memoouueckue ykazanus

TectupoBanre MPOBOIUTCS TPH 3aBEPIICHUN HM3YYECHHUS TPOWIEHHOTO MarepHaia Io

OTJeNBHBIM pa3zienaM TeM. CyMMapHas OLIeHKa MO MPOIIEHHBIM TecTaM MEePEeBOAUTCS B OaIbl €
COXpaHEHHEM IPOMOPIKUH, COTJIaCHO KPUTEPUAM OLIEHKHU (MaKCUMaJIbHBINA 0aJll [0 CyMMeE TECTOB
—20). Bpems tectupoBanusi, 00byHO He MeHee 40 MUHYT. Pe3ynbTaThl TECTUPOBAHUS POBEPSET

nmpenoaaBaTeiib.
IlIxana oyenku

OrieHka bamnbl Onucanne
5 19-20 Bremmonaeno 6oxee 90 % 3amanuii
4 14-18 Bemmonaeno ot 70 go 89 % 3amanuii
3 10-13 Brimostaeno ot 50 10 69 % 3amanuii
2 6-9 Beinmoniaeno ot 30 1o 49% 3ananuit
1 0-5 Bremonaeno menee 30%




5.2
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0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

IIpumepHblii NepevyeHb BONPOCOB 10 TeEMaM

Kak ocymecTBisiercss 0OMEH KJIETKH BEIIECTBOM, dHEPTHeH U nHpopMaIuei?
VYkaxuTe OCHOBHbIE (DYHKIIMOHATIbHBIE CUCTEMbI PACTUTEIILHOTO OPraHU3Ma.
N3no0xuTe ciocoObl iepeiad BHEKJIETOUHBIX CUTHAJIOB B KJIETKY.

Yro Takoe reHom?

Yro Takoe ren?

Kakune ¢pynknuu Bemomnuser JJHK?

Kakwue npouecchbl onpeaenstoT nepeaBmKeHNEe BOIbI 10 PaCTEHUIO?

Kak perynupyercs mpoliecc HOCTYIUIEHUS ¥ MPOLIECC UCTApEHUs BOJbI pacCTEHUEM?
Ha uém ocHOoBaHoO fenenue mporecca GOoTOCHHTE3a Ha CBETOBYIO U TEMHOBYIO (hazbl?

HazoBuTe 0cHOBHBIE TPOJAYKTHI CBETOBOM (ha3bl POTOCUHTE3A.

Uro Takoe TeMHOBas ¢aza poTocuHTe3a?

OxapakTepu3yiiTe OCHOBHBIC MOMEHTHI TEOPUH XUMHU3MA JIbIXaAHHUSI.
[Touemy aspoOHOe apixanue 3¢ HeKTuBHEE aHadPOOHOT0?

Kakum 00pa3oM oCyIIecTBISCTCS perysius AbIXaTeIbHBIX MPOIIECCOB?
B uém paznuune kcuneMHoro u (pJI03MHOTO TpaHcnopTa?

Uem oTiiMyaeTCsl BUIUMBIN POCT OT HCTUHHOTO?

Kakwue ¢assl B pocte Beigenui FO. Cakc? JlaiiTe xapakTepuUCTHKY KaxKI0i (asze.
UYrto Takoe nerepmuHanys’?

YTo Takoe TOTUIIOTEHTHOCTh?

Uro Takoe neauddcpcHIMpoBKa?

B 4yem nposiBisiercs nonspHocTh KieTok? Kakoe 3HaueHue ona nmeer?
Urto Ttakoe pazButue?

Yro Ttakoe unorene3?

Kakwue Tumbl oHTOreHe3a Bbl 3HaeTe?

JlaiiTe 0ObscHEHUE OHATUSAM CTPECC U aJlanTallusl.

Kpamxue MemoouyeckKue YKasaHus

KoHTposbHBIE BOMPOCH! MO3BOJISIIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIETEHLHUN Y
CTyJEHTa MO JUCLHUIUIMHE (UCHOJB3YIOTCS NPH TIOIYYEHMHM JIOMYCKAa K BBINOJIHEHHUIO
nabopaTopHON palOTHI, 3alIUTE OTYETa, I CAMOCTOSATEIbHOW OILEHKM KauecTBa OCBOEHUS
y4eOHOIN AMCHUIUIMHBI, IPU MOATOTOBKE CTY/AEHTAa K 3K3aMeHy). CTyleHT MOXET OTBETHTb Ha

BOIPOC YCTHO, UM TUCBMEHHO (TI0 PEIICHUIO MPENO0/1aBaTes).

HpI/I IOUCKE OTBCTOB Ha BOIPOCHI PCKOMCHAOBAHA OCHOBHAA U JOIIOJHUTCIIbHAA

auTeparypa (CIHCOK JIUTepaTyphl MpeCTaBlIeH B paboyeil mporpaMme TUCITUTUTHHBI).

Llkana oyenxu

Ornenka

Bayner* Omnucanue

eMEHHBIX pobJIeM H3yJyaeMol 00IacTH.

- IB€ HCTOYHOCTH B OTBECTE.

A3BUTHsI CUTYAIIUH, TIPOBECTH CBSI3b C APYTUMH ACIEKTaAMH U3y4aeMoii 00JacTH.

OTBET TOKA3bIBaeT MPOYHBIC 3HAHUSI OCHOBHBIX MPOIECCOB H3y9IaeMOii peIMETHON 001acTH, 0
TIINYAETCsI TIIyOUHOW M TIOTHOTOM PACKPBITHS TEMBI; BIIaJCHUE TEPMUHOIOTHYECKUM allaparo
3 M; YMEHHUE OOBACHATH CyITHOCTD, SBJICHUH, IPOIIECCOB, COOBITHIA, IENIaTh BHIBOJIBI M 0000IICHI
s, TaBaTh apryMEHTHPOBAHHbBIE OTBETHI, IPUBOAUTD IIPUMEPHI; CBOOOTHOE BIIaICHUE MOHOJIOTH
YEeCKOW PeUbl0, JIOTHYHOCTH U TMOCIIEC0BATSIBHOCTh OTBETA; YMEHUE IPUBOIUTH IPUMEPHI COBP

OTBCT, O6Hapy)KHBaIOH.[Hﬁ IMPOYHBIC 3HAHUS OCHOBHBIX ITPOLIECCOB I/I3y'-IaeM0ﬁ HpeZ[MeTHOfI 0051
aCTH, OTIINYacCTCA FHyGHHOfI M TIOJTHOTOH PACKpPLITUA TEMBI; BJIaJCHUE TEPMUHOJIOTHICCKUM aIl
2 rnapaToM; yME€HUE 0OBIACHATE CYHIHOCTD, HBHBHHﬁ, IIpo1ECCOB, COGBITI/Iﬁ, JCJIaTh BBIBOJIbI U 060
6H_[eHI/ISI, JaBaThb apryMEHTUPOBAHHBIE OTBETHI, IPUBOAUTH IIPUMEPHI; CBO60IIHO€ BJIaICHHUEC MO
HOJIOTHYECKOU PEUbIO, JIOTUYHOCTD U MOCICA0BATCILHOCTL OTBETA. OI{HaKO JOITYyCKaeTCA 0JHa

OTBET, CBUIETEIbCTBYIOIINN B OCHOBHOM O 3HaHHM IPOLIECCOB MU3y4aeMoil mpeaMeTHOH obaacT
¥, OTJIMYAIOIINIICS HEIOCTATOYHOM IIyOMHOM M ONHOTO PacKpBITHS TEMbI; 3HAHHEM OCHOBHBI
X BOIIPOCOB TEOPHH; c1a00 CPOpPMUPOBAHHBIMY HABBIKAMH aHAJIN3a SBJICHHM, IPOIIECCOB, HEIO
1 CTaTOYHBIM YMEHHEM J1aBaTh apryMEHTHPOBAaHHEBIC OTBETHI H IPUBOJUTH IIPUMEPHI; HEIOCTATOY
HO CBOOOHBIM BIIJICHHEM MOHOJIOTHIECKON PEYbI0, IOTHYHOCTHIO M MOCIIEAOBATEIEHOCTHIO O
TBeTa. JomyckaeTcs HECKOJIBKO OIMUOOK B COJCPIKaHUN OTBETa; HEyMEHHE IIPUBECTH MIPUMED P




OTBET, 00HAPYKMUBAIOIIUI HE3HAHKE NIPOLIECCOB U3ydaeMO PeIMETHON 00J1aCTH, OTIMYAIOLIT
Hficst HerITyOOKMM PAaCKpPBHITHEM TEMbI; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HeC(HOPMUPOBAH
HBIMU HaBBIKAMH aHAJIM3a SBJICHUH, MPOLECCOB; HEYMEHHEM AaBaTh apryMEHTHPOBAHHbIE OTBE

2 0.5 ThI, CJIA0BIM BIaICHHEM MOHOJIOTHYECKOH PeUbl0, OTCYTCTBUEM JIOTHYHOCTU M MOCIEA0BATEIbH
octH. JIomyCcKarTCs cepbe3HbIC ONIMOKH B COJICPKAHUHU OTBETA; HE3HAHHUE COBPEMEHHOM MpoOIT
E€MaTHKHU M3y9aeMOil 001acTH.

1 0 OTCYTCTBHE OTBETA

*YuuTpIBaTCS NpPU MPOBEIECHUU TEKYIIErOo KOHTPOJIS B XOJE 3alIUThl JabopaTopHOI

paboThl: - 6 1abopaTOPHBIX padOT

5.3 Bonpocsl mo Temam/pa3esaM JUCHHUIIMHBI 1715 MPOBeJeHUA KOJJIOKBHYMA

NS

o N

10.
11.
12.
13.
14.
15.
16.

17.

Tema 2 - MonekynsipHble OCHOBBI (PU3HOJIOTHYECKUX MTPOLIECCOB

Mertoabl uccae0BaHUs PACTUTEILHON KIETKU

OO0m1as XapaKTepUCTUKA PACTUTEILHON KIIETKH

Oprasesibl pacTUTEIBHOM KIETKHU: AJIPO, IIIACTHAbl, MUTOXOHIPUH, TIEPOKCUCOM
MeMOpaHHBIE CHCTEMBI PACTUTEIIBHON KIIETKH: TUIa3MajieMMa, TOHOIIacT, DP, anmapar
I'onbmxu

Bakyounu 1 muToCcKeneT pacTUTENbHOM KIETKH

Kiierounast cTeHKa pacTUTENIBHOM KIETKH

OCHOBBIHE 3aKOHOMEPHOCTH TMOTJIOMIEHUS BOJIbI KJIETKOM

PacturenbHas KjIeTKa KaK OCMOTHYECKAs] CHCTEMA

OcMOTHYECKOE U TYPrOPHOE J1aBJICHUE

. Cocymiast cuiia KJIeTKH
. XMMHYECKHI MOTEHIMAI BOJIbI M BOJAHBIHM MOTSHIIHAI KICTKH

Tema 3 — Boanblit 0OMeH pacTeHUi

3HavYeHHE BOJIBI IS dKU3HEICATCIIbHOCTH PAaCTCHUH.

ConeprkaHue U pacipeiesieHue BOJIbI B KJIETKAX, TKAHSAX UM OpraHax.

Crpykrypa u pu3nueckue CBOMCTBa YUCTON BOBI.

Boanblit oOMeH pacTuTenbHbIX KieTok. CocTostHue ((hOpMbI) BOABI B KJIETKE U BIUSHUE
€€ Ha CBOICTBA MPOTOIIa3Mbl U (PU3HOJIOTUUECKHUE TMPOIECCHI.

TepMoMHaMHUECKHE TOKA3aTeNn BOJHOTO PEKUMa PACTEHUIM: aKTUBHOCTb BOJIBI,
XUMHYECKHH W BOIHBIA TOTEHITHAEL.

['pagueHT BOAHOrO MOTEHLIMANA, ABMXKYIIAs CUjla MOCTYIUICHUS U IEPEIBUKEHHS BOJIBI B
KJIETKaX, TKaHSIX U 1eJIOM PACTEHUU.

Cocymias cuiia 1 BOJHBIN NOTEHIHAIL.

MexaHn3MBI TOCTYTUICHUS, BBIJICTICHUS U TIEPEIBIKCHHS BOJIBI B PACTCHUH.

KopneBas cucrema - criennanbHbIi opraH BcackiBaHus BOJbl. KopHeBoe naBieHue,
3HAYEHHE €T0 B MPOIIeCcCax HarHETaHUs BOJBI B KOPEHb.

AKTHUBHOE TIOTJIOIIEHHUE BOJbI KOPHEM.

I'yrranus n «wiad» pacTeHHMN.

Tpancniupanusi, mokazarenu, ee GU3N0IOTHIECKOe 3HAUCHHE.

VYceTpuuHas U KyTUKYJSIpHAS TpaHCcTupanus. MeXaHu3Mbl perymsiiii YCThbUIHOU
TpaHCIUpaLUH.

BrusiHre BHENTHUX YCIIOBHIM HA MHTEHCHUBHOCTH TpaHcnupaiuu. [lepenpmkeHne Boabl 10
pacTeHHUIO.

XapakTepucTruKa MPOBOSIINX IMyTEH U MEXaHU3MBI OJIMKHETO W TaJTbHEr0 TPaHCIIOpTa
BOJBI.

Bepxuuii 1 HUKHUN KOHIEBBIE IBUTATENIA BOCXOISAIIETO BOJIHOTO TOKA. DKOJIOTHS
BOJI0OOMEHA pacTeHUH.

KonuyecTBeHHas xapakTepUCTHKA BOJOOOMEHA PacCTeHHH.



18.

19.
20.
21.
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0.
. MexaHn3Mbl OTJIOIEHHUS] MUHEPAJIbHBIX 2JIEMEHTOB KOPHEBOM CHCTEMO.
12.
13.

OcobeHHOCTH BOJTHOTO OOMEHA y PACTEHHUM pa3HBIX HKOJOTHYECKUX IpyIil (Kcepoduros,
Me30(guToB, ruaPOPUTOB, TAIOGUTOB U IP.).

DU3NOIOrHYECKHE OCHOBBI OPOIIAEMOT0 3eMJICICIHA.

Boauslit neduur u ero BuusiHUE Ha GU3HOIOTHYECKHE TIPOLECCHl PACTEHUH.

3HavyeHre BOJHOTO OOMEHa B a/IallTAllMOHHBIX MPOLIECCaxX PACTCHUN K YCIOBUSIM
OKpYXXaIOIIeH CpeJIbl.

Tema 5 — JIpixanue pacTeHu

HeoOxoaumMocCTh 3aTpaT SHEPTUH IS MOAACPKAHUS KU3HHU.

Brerninee u TkaHEBOE AbIXaHUE.

Pons AT® B aHEpreTHyecKkoM oOMEHe.

[Tporiecchl OKUCIICHUS B SHEPTETHIECKOM OOMEHE.

VYpaBHeHUE JbIXaHUS.

AKTHUBaLIMS BOJIOPO/Ia B OKUCITUTEIHLHOM IMPOIIECCE.

Bxnanx pa6or A.H.baxa u B.W.IlasmaguHa B pa3BUTHE TEOPUH XUMHU3MA JbIXAHUS.
AHa3pOOHBIN 1 adPOOHBIN THITBI SHEPTETUYECKOT0 0OMEHa, OpOKEHUE U JIbIXaHHUE.
I'eneTndeckas cBs3b OpoxeHus U apixanus, padotel C.I1.KocTeiuena.

. AHa’poOHas 1 adpoOHas Ga3bl ABIXAHUS.

. I'muxonus, uukn Kpebcea, 11ens nepeHoca 31eKTPOHOB.

. OxucnurensHOe PochopunupoBaHue.

. KomnuectBo AT®, o6pasyrolieiicss B aHaspoOHOM U a3po0OHOIl (azax JbIXaHUS.
. Mexann3m MeMOpaHHOTO GochoprIMpoBaHHUS.

. Teopus [1.Mutuena.

. CxonctBO MeMOpaHHOTO (hOCHOPUITHPOBAHKS B XJIOPOILIACTAX M MHTOXOHAPHSX.
. IlenTo3o0ocdaTHblii MyTh JbIXaHUS.

. 'MMoKCcHIIaTHBINA LIUKJL.

. JIokanu3anus mpoIeccoB JbIXaHUs B KIIETKE.

. MUTOXOHIpHUH, UX CTPYKTYpa U PYHKIIHH.

. JlpIxaTenbHbIi K03((HUITHEHT.

. CBsI3b M@Ky JIBIXaHUEM U IPOTYKTUBHOCTHIO PACTCHHIA.

. Perymsiust bIxaTenbHOTO Tpolecca.

. Bmustaue sxonorndecknx (akTopoB Ha MHTCHCUBHOCTb JIBIXaHUS.

. JIpIxaHue mpu HeOIaronpUSTHBIX YCIOBUSX.

Tema 6 — MuHepanabHOE MUTaHUE PACTEHU

Hcropust yueHus 0 MUHEPAJIBHOM ITUTaHUH PACTEHUM.
DNEMEHTAPHBIA COCTAaB PACTEHHUSI.

30J1bHBIE JIEMEHTHI.

Heo6xonuMble pacTeHHIO MAaKpPO- U MUKPOJIEMEHTHI.

ITormomenrie HOHOB PaCTUTEIBHON KIIETKOM.

HonHBbII roMeocTas.

AHTaroHu3M HOHOB.

[TaccuBHBINM 1 aKTUBHBIN TPAHCIIOPT UOHOB Y€pe3 MEMOpaHy KIIETKH.
Ponp Nat, K+-AT®a3e1 u H+-ATda3w!.

ConpsiKeHHBIH TPAaHCIOPT PA3IUYHBIX HOHOB Yepe3 MeMOpaHy.

HezaBpucumocts HOrJIOIMCHUSA HOHOB OT ITOIJIOIICHUSA BOJBI.
CooTHOIIIEHNE aKTHBHOT'O M ITACCUBHOTO TPAHCIIOPTOB MPHU MOTTTOMICHUN KaTUOHOB U
AHHOHOB.



14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

NoabkowhE

© ®

10.
11.
12.
13.

NoabkowhE

© ®

10.
11.
12.
13.
14.
15.
16.
17.

Kopensb kak opras mnorsomieHns MUHEpaJIbHbIX HOHOB M BO/Ibl. OCOOEHHOCTH pOCTa
KOpHEH.

Ponb pa3HbIX TKaHEH KOpHS B NOIJIOUIEHUM MUHEPAJIbHBIX HOHOB U UX TPAHCIIOPTE I10
pactenuto. BrnusHue ¢poTocuHTe3a U IbIXaHUS Ha MOTJIOTUTEIBHYIO NESTEIIbHOCTh
KOpHEH.

A3O0THBIN 0OMEH PaCTCHU.

[Tyt accumMmIsiiMM aMMUaKa U HUTPATOB B PACTCHUM.

Posb riyTaMMHOBO KMCIIOTHI U TITyTaMUHA B OMOCHHTE3€ aMUHOKHCIIOT.
Accumumsinust pocdopa, cepbl, Kanus U IPYTUX 3JI€MEHTOB MUHEPAIBHOTO MUTAHUS.
[TuTanue pacTeHHi ¢ TOMOIIbIO CUMOUOTHYECKUX OPIaHU3MOB.

DU3NOIIOTUYECKUE OCHOBBI TPUMEHEHUS yI00pEHUI.

Cunrerndeckast QyHKIHS KOPHEBOM CUCTEMBI PACTEHHUS.

Oco0eHHOCTH CHHTE3a aMHUHOKHUCIIOT, aMHJI0B, (PUTOTOPMOHOB U aJIKaJIOU/I0B.
DKOJI0TUsl MUHEPATbHOTO MUTAHUSL.

Tema 7 — PocT u JBM>KEHUE PACTEHUI

OnpezneneHye NOHATHH «pOCT» U «Pa3BUTHEN.

Knerounbsle 0CHOBBI pocTa.

CurmousiHas KpuBas pocTa, ee OMoJI0ruyeckas yHUBepCcalbHOCTb.

CBoeoOpa3ue pocta pacTeHUM, OTIUYAIONIEE UX OT )KUBOTHBIX.

a3l feneHus, pacTsHkeHus 1 1udepeHIMpoBKY KIETKH.

®daza pacTsikeHuss — crenudpuyeckas 0COOCHHOCTh KJIETOK PACTEHUH.

CooTHoreHre AeNeHus U pacTsKeHUsI KIIETOK IPU POCTE Pa3HBIX OPraHOB PACTEHUI B
CBSI3U C UX (PYHKIUSMH.

Perymsmus K1eTOYHbIX JEIeHUNH Y MHOTOKJIETOYHBIX OPTaHU3MOB.

JIBM>KEHHUSI paCTEHUH.

Tponu3Mebl, HyTallUU U HACTUU UX (PU3UOJTIOTUYECKUE MEXAHU3MBI U aJalITUBHAS POJIb.
PocToBble 1BUKEHUS U TYpropHble 00paTUMbIE JBUKEHMUSL.

OBOJTIOLINS CIIOCOOOB JIBHKEHHUSL.

Bnusinue ¢pakTopoB BHEIIHEN Cpesibl Ha POCT U pa3BUTHE PAaCTEHUH.

Tema 8 — PazButue pacreHuit

Pa3Butue pacteHui.

Jlenenre oOHTOT€HE3a HA TAIIbI.

Peryiauus nepexona pacTeHUN B TEHEPATUBHOE COCTOSTHUE.

SIBeHune sspoBU3ALIHM.

AJanTuBHAs pOJIb APOBU3ALUH.

SBnenue horonepuoausma.

['pynmbl pacTeHuit ¢ pa3nuyHON (OTONEPHOANYECKON peaKkIieil, ee aalTHBHOE
3Ha4YCHHUE.

Jerepmunanus mosna.

CrapeHnue pacTeHHil.

Teopus H.II. Kpenke 0 IMKINYECKOM CTApEHUH U OMOJIOKEHUH PACTEHUM.
Mopddorenes pacTeHu.

Ponps MepucTem npu pa3HOro poja MOBPEXACHUAX, pEreHEPALlMi TKaHEH U OPraHoB.
CrniocoObl perenepanyu y pacTeHH.

IlepponuuHOCTH poCTA.

CocTosiHME MTOKOSI Y pacTeHUH.

Bup! nokosi: BEIHYKACHHBIH U PU3UOIOTHUECKUM (TTTyOOKHiA).

VYcnoBus BBIX0J1a U3 COCTOSTHUS ITOKOSI.



18. AnanTuBHas poOJb MMOKOS, €r0 3HAYCHUE JJIS1 MOPO30-, )Kapo- U 3aCyX0yCTOHYNBOCTH
pacteHuii. ®UTOrOpMOHBI.

19. Hcropus popmMupoBaHUs NPEACTABICHUN O HATUYUU (PUTOTOPMOHAIBHOMN PETyISINH B
pacTeHHUSIX.

20. Uctopus oTKpbITUS GPUTOTOPMOHOB, HX XUMHUYECKasi MPUPOAa, (PU3NOIOTHUECKOE
NEICTBUE U MTPAKTUYECKOE IPUMEHEHUE.

21. Ocob6eHHOCTH (PUTOTOPMOHAIBFHON PETYIISAIMN POCTa U MOp(OreHe3a pa3HbIX OpraHOB
pacTeHUs U Pa3HBIX MPOILIECCOB POCTA U PA3BUTHSL.

22. Ilepeasmkenue (UTOTOPMOHOB IO PACTEHUIO.

23. MexaHu3M JeicTBUs PUTOTOPMOHOB.

24. Cnenuduka qecTBHS OTACTBHBIX (PUTOTOPMOHOB.

25. O61mme 0cCOOEHHOCTH PETYIISATOPHOTO ACHCTBUS (PUTOTOPMOHOB, CPABHEHHUE UX C
JPYTUMH BELIECTBAMH, YYACTBYIOIIUMH B PETYJISIIUH POCTA, Pa3BUTHSI U METab0IM3Ma
pacTeHus (BUTaMHUHBI, ”HTHOUTOPBI POCTA U JIPYTHUE).

26. IIpakTryeckoe UCIoib30BaHue (PUTOTOPMOHOB B PACTCHHEBO/ICTBE.

27. CHHTETHYECKHE PETYyJIATOPBI POCTA.

Tema 9 — Agantanus U yCTOMYUBOCTh pacTEHUH K HEOIArONpUATHBIM (pakTOopam cpeabl

=

[IpencraBieHue o cTpecce U CTpeccopax.

Tpu a3sl cTpeccoBoOi peakIMy paCTEHUM.

3. Hecneunduueckue u cnenupuueckue MeXaHU3Mbl YCTOHYUBOCTH K MOBPEXJAOIINUM
(dakTOpaM BHEIIHEN CPEJIbI.

4. MexaHu3MBbl aaNTalMKU PACTCHUH Ha KJIIETOYHOM, OPIraHU3MEHHOM U MOMYJISIIUOHHOM
YPOBHSIX.

5. Pa3znuuHble BUIBI YCTOMYMBOCTH: K 3aCyXe, IEPErpeBy, HU3KUM TeMIIepaTypam,
MOPO30yCTOWYHBOCTD, COJICYCTOWYHBOCTb, T'a30yCTONYNBOCTD, PAAHOYCTOWIHBOCTD.

6. YcToiunBOCTb K MHPEKIIMOHHBIM 00JIE3HAM M MEXaHU3MBI 3aLUTHI OT IaTOI€HOB

(MexaHWYecKkue, QUTOHIMBI U (PUTOATICKCHUHBI, PEAKIIHS CBEPXIYBCTBUTEIHHOCTH).

N

Kpamkue memoouuecxue ykazanus

KonnokBuym — ongnHa u3 Gopm OIeHKM 3HAHUW CTyAeHTa. B Xoae KOJUIOKBHyMa
CTyJIEHTaM TNpeAJiaraeTcsi OTBETUTh Ha pAJl BOMPOCOB, MO3BOJSIOMIMX MPOBEPUTH 3HAHUA,
MOJIYYSHHBIE BO BpeMs JISKIIUH, JIA0OpaTOPHBIX 3aHATUM U CAMOCTOSITEIHHOM paOOTHI CTY/IEHTOB.
KonTpons ocymectsisiercs B hopMe YCTHOIM Oecepl IpernoaaBaTeb — CTyAeHT. [l HoaAroToBKu
K KOJUIOKBUYMY CTYACHTY BBLAAIOTCS BOIPOCHI MO TeMaM/pasjiesiaM JAUCIUIUIMHBL. Y YaCTHUKU
3aHATHSI BBICKA3bIBAIOT COOCTBEHHBIE MBICIH, JIEMOHCTPHPYS YpPOBEHb 3HAHUH B paMKax
OpoiJeHHOro Martepuana. Ha KoJUIOKBHyMe CTyA€HTaM 3allpeliaercs IO0Jb30BaThCs
BCIIOMOTaTeJIbHBIMUA MaTepuaiamu.

Ilxana oyenku
OueHka bamner* Omnucanne
CTyaeHT IEMOHCTPUPYET CHOPMUPOBAHHOCTH KOMIIETCHIIMM HA HTOTOBOM YPOBHE, OOHAPYKHUBAET
BCECTOPOHHEE, CHCTEMATHYECKOE U TITyOOKOe 3HAHUE y4eOHOr0 MaTepraa, yCBOUI OCHOBHYIO JIUT
5 5 epaTypy U 3HaAKOM C JOTOHUTEIBHOM JIUTEpaTypoii, pEeKOMEHIOBAaHHOM MPOTPaMMOii, yMeeT CBOO
OJTHO BBITIOJIHSATD MPAKTHYECKUE 3a[aHUsI, TIPEyCMOTPEHHBIE IPOrPaMMOii, CBOOOIHO OIIEpUPYET
MPHOOPETECHHBIMHU 3HAHUSIMU.
CryzeHT 1eMOHCTpUpyeT c(hOPMHUPOBAHHOCTH KOMIIETEHIIMH HA CPEHEM YPOBHE: OCHOBHBIE 3HAH
4 4 Hs1 OCBOCHBI, HO ﬂOHyCKa}OTCﬂ HE3HAYUTECIIbHbLIC O].UI/I6KI/I, HETOYHOCTH, 3any11HeH1/m l'[pl/l BBLITIOJIHE
HUHU aHaJIn3a HPITepaTypr, nepeHoce 3H3.HI/II>'I " Ha HOBBIC, HeCTaHﬂapTHbIe CI/ITyaLU/lI/I.
CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha 6a30BOM YPOBHE: B X0/1€ KOHTPOII
3 3 BHBIX MEPOIIPHUSITHIT JOIYCKAIOTCSI 3HAYMTEIIbHBIE OIIHOKH, IPOSIBISIETCS OTCYTCTBHE OTICIBHBIX 3
HAHUA, CTY/ICHT UCIBITHIBAET 3HAYNTENbHbIE 3aTPYIHEHHS TIPH ONIEPUPOBAHNN 3HAHUSMH TIPH HX IT
€peHoCe HA HOBBIE CUTYAIHH.
CTyZAeHT IeMOHCTPHUPYET cHOPMUPOBAHHOCTD KOMIIETEHIIMH Ha YPOBHE HIKE 0a30BOTO, MPOSIBIISC
TCSI HEOCTATOYHOCTE 3HAHUM.
1 0 ITposiBnsieTcs MOJHOE WM NPAKTUYECKH MTOJHOE OTCYTCTBUE 3HAHMM.




*Cymma 6am1oB (5 6aysioB 3a 1 KomokBuyM). Beero 7 KommoKBUyMOB.

5.4 Tlpumep 3anaHuil HA 1a00OPaTOPHYIO padoTy

[Tepedenn Tem J1abOpaTOPHBIX PabOT:

1. OObscHUTE MPHUHLUUI METOJA OIpPEACIIEHHE OCMOTHYECKOTO JABJICHUS KIETOK C
UCIOJIb30BaHuEM pedpakToMerpa. C MOMOIIbI0 KAKOTO YPAaBHEHUS BBIYHMCISIOT OCMOTHYECKOE
IaBJICHUE B KJIETKe?

2. B xoze sxcniepuMeHTa ObLTN MOJTYYEHBI JbIHHBIE: 32 | yac IMCT ucnapui 5 T BOJBI, a €ro
iomansb - 100 cm?. [osicHuTe X0 paboTHl M pacCYUTaiTe HHTEHCUBHOCTH TPAHCIIMPALIUH.

3. B npo6upky HanenTe 2 — 3 MJI BBITSDKKH, CTOJIBKO e O¢H3uHa U | — 2 Kariu BOJBI.
3akphIB MaJbLEM MPOOHPKY, B30odTalTe B TeueHue 2 — 3 mMuH. Yto BeI Habmromaere? OTBer
MOSICHUTE.

4. Jlns ompeneneHne MHTEHCUBHOCTH JIBIXaHUS CEMSH B 3aKPBITOM COCYJIe B MapJieBbIi
MEIIOYEK MOMENIAIOT 4 T MPOpaCcTAIOIIUX CEeMsIH MIIEHHUIbI. B 1Be KOHMYecKre KOIObl HAIUTH C
nomoinbio O0ropetku 1o 10 M 0,11 Ba(OH)2 u 3akpeiTh X npodkamu. B ogHy Kon0y ObICTPO
MOJIBECUTH HA KPIOUOK MPOOKH MEIIOYEK C CeMEHaMH, IPYTYI0 KOJOY HCIIONB3YIOT B Ka4eCTBE
KoHTpossi. OctaBuTh 00e KOiObI Ha 1 4 mpu KOMHATHOW Temmeparype. B TedeHue ombiTa
NEPUOINIECKU TTOKAYMBATh KOJIOBI, 9TOOBI TUIEHKA, 00pa3yIOIIascsl Ha MOBEPXHOCTH THIPOKCUAA
Oapusi, pa3pyliaiach U He npensTcrBoBaia noriomienuo CO2 . Yepe3 1 4 moctath U3 KOJIObI
MEIIIOYEK C CEMEHaMU, J00aBHUTh B KOJIOY TpH Karutu (penondranenHa u oTTutpoBaTh pactsop 0,1
H MIaBelIeBOM KHUCIOTOM 10 clab0-pO30BOr0 OKpPAIIMBAHUS, MCYE3AIOMIETO OT OJHOM Karuu
KHUCIOThI. Takke OTTUTPOBaTh PacTBOP B KOHTPOJIbHOM Koj0e. OOBSCHUTE CYIIHOCTh METOJa.
[TonTBepauTE OTBET YpaBHEHUSIMH XUMHUYECKHUX PEAKIIHA.

5. Kak M0XHO OOHapy>XWUTh Ke€Jle30 B 30JIbHOM BBITSDKKE (MPOBEIUTE KAYECTBEHHYIO
peakiuio)? OTBET MOATBEPAUTE YPABHEHUHEM XUMUYECKOM peakiuu.

6. Uro mpOMCXOIUT TpPU OKPAIIMBAHUU 3apOJBIIIECH CEMSH WHAWTOKAPMHHOM, WU
KHUCTIBIM (hyKCHHOM?

Kpamkue memoouueckue ykasanus

Pe3ynbrathl, monyd4eHHbIE B XOJ€ IKCIHEPUMEHTA JOJDKHBI OBITh OQOPMIICHBI B BHJE
oryera. CTyIEHTOM JIOJDKHBI OBITh TIOJrOTOBJICHBI OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI 110 TEMaM
paboT MpakTHUKyMa, pELIeHbl 3a7aHus JAOOPaTOPHBIX MPAKTUKYMOB U  METOIMYECKUX
pekoMmeHmanuii (cMm. pabouyro mporpammy, pazzaensl: 5.2 CopepkaHue pas3ielioB U TeM
mucuuiuineel Uit OPO, 6. Meronuueckne ykazaHHs 110 OpraHU3alMM W3YYEeHUs JUCLUIUIMHBL
(Momynst)). Ilpu momcke OTBETOB Ha BOIPOCHI PEKOMEHIOBAaHA OCHOBHAS M JIOTIOJHUTEIIbHAS
JauTeparypa.

IlIxana oyenku
OneHka bansl OnucaHue
CTyneHT NeMOHCTpUpPYET ChOPMHUPOBAHHOCTh KOMITETEHIINH, 0OHAPY)KHBAET BCECTOPOHHEE, CH
CTeMaTHYeCcKoe U ITy0oKoe IIOHUMaHHe y4eOHOTr0 MaTepHuana, MOJHOCThI0 CHOPMHUPOBAHbI YMe
HYSL ¥ HABBIKY TIPY BBINOJHEHHUH J1a00paToOpHO paboThl, 0hOPMIICHHH Pe3yIbTaTOB U 3aIUTE O
TYeTa 110 Ja0OpaTopHOi paboTe. Bce 3amaHus OCBOCHBL.
CTyIeHT eMOHCTpUpYeT cH)OPMHUPOBAHHOCTh KOMIICTCHIIMIT Ha CPETHEM YPOBHE: OCHOBHBIC 3H
aHUs OCBOCHBI, yMEHHS M HAaBBIKHU IIPH BBINOJIHEHHH J1Ta00PAaTOPHOI paboThI, 0(OPMIICHUH pe3y
4 4 JIBTATOB U 3all[UTE OTYETA 110 JIAOOpaTOpHOi pabore chopMupoBaHsl. Bce 3anaHust 0OCBOCHbI, H
0 JIOIYCKAIOTCS] HE3HAUYUTENbHbIE OIINOKN, HETOYHOCTH, 3aTPYAHCHUS ITPU aHAJTUTHIECKHUX OTle
pauusx.
CTyIeHT 1eMOHCTpUpYeT chOPMHUPOBAHHOCTh KOMIIETEHIIMiT Ha 6a30BOM ypOBHE: B X0/I€ KOHTP
OJIBHBIX MEPOIPHUSATHIH JIOMYCKAIOTCS 3HAYUTENIbHBIC OIIMOKHU, CTYACHT UCIIBITHIBACT 3HAYUTEIb
HbIE 3aTPY/AHEHHS [IPH [IEPEHOCE 3HAHUIT Ha HOBBIC MPAKTUYECKHE CUTYAllUH. YMEHHUS H HaBBIK
U IIPH BBINOJHEHHUH J1a00paTOPHOM paboThI, OOPMIICHHH Pe3yJIbTATOB U 3all[UTe OTYETA 110 J1ad
opartopHoii paboTe copMUPOBAHBI HETIOIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C
(hOpMyITMpPOBaHbI BBIBO/IBI.
CTyneHT IeMOHCTpUpPYET COPMHUPOBAHHOCTH KOMIIETCHIINH Ha YPOBHE HIDKEe 6a30BOTO, MPOSIB
JISIETCS] HEIOCTATOYHOCT 3HAHUH, YMEHHIT 1 HABBIKOB
1 0 ITposiBASIETCs] HOJHOE WIIH IIPAKTHYECKH [OJTHOE OTCYTCTBHE 3HAHUH, YMEHHIT M HABBIKOB




*OneHka MO TOATOTOBKE K OTAEIbHOH nabopaTopHOil pabore (BXOIHOW KOHTpPOJb,
pe3ynbTaT CaMOCTOSATEIBLHOM pabOTHI ¢ TUTEpaTypoii). Beero - 6 mabopatopHbIX padoT.
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