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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heap aucuumiInHbl: GopMUpPOBAaHUE CHCTEMAaTU3UPOBAHHBIX 3HAHUU B o0nacTu (u-
3HOJIOTUM PACTECHUM.

1.2 Mecto aucuumiaddbl B cTpykType OOIIL: nuctiunnuza «DU3H0I0THS paCTCHUI» OT-
HOCHUTCS K 00s13aTeIbHOI YacTH MpPeAMETHO-METOAMUECKOT0 MOy s 1o npoduito «bruomorus»
o6moka b1 (51.0.07.07). K ucCXOAHBIM 3HAHHSIM, HEOOXOMUMBIM JUIS H3YYCHHS IUCIUILIAHBI
«DU3HNOIOTUS PACTEHU», OTHOCATCS 3HAHHWS B 00JMACTH OOTaHWKH, ITUTOJOTHH, THCTOJIOTHH,
oOuieit xumuu U Gu3uku. JUCUUIITNHA SIBISIETCS OCHOBOM JJIsi U3yUEHHUs TaKUX oOracTel 3Ha-
HUH, Kak Ouosorndeckas Xumusi, ouoreorpadusi, OMOTEXHOJIOTHs, OMOTOTHYECKUE OCHOBHI CEllb-
CKOT'0 XO03s1iicTBa, 00IIIast SKOJIOTHSI.

1.3 lucuun/juHa HanpaBjeHa Ha (opMUpOBaHMe cielyOIUX komnereHumii: YK-1,
OIIK-8, I1K-2:

- YK-1. CnocobeH OCymIecTBIsATh MOUCK, KPUTHUECKUI aHAIN3 U CHHTE3 MH(OpMaIuy,
MPUMEHSTh CHCTEMHBII MOJIXOJ AJi PElICHUs TMOCTaBJICHHBIX 3a7a4, MHAUKATOPOM IOCTHXKe-
HUsL KOTOPOU SABJISIETCS:

e VK-1.2 HaxoauT u KpUTHYECKH aHATU3UPYET HHPOPMAINIO, HEOOXOIUMYIO Ui pelie-
HUS ITIOCTABJICHHOM 3aa4H,

- OIIK-8. CnocobeH oCyIIeCTBIATh MeIaroru4ecKyro eATeIbHOCTh Ha OCHOBE CIICIHANb-
HBIX HAYYHBIX 3HAHUH, HHANKATOPOM JOCTHKCHHSI KOTOPOH SIBIISICTCS:

e OIIK-8.3 JlemoHCTpUpYET CHEIMATbHBIC HAYYHbIE 3HAHUSA, B TOM YHCII€ B TIPEIMETHON
o0iacrtyu;

- ITK-2. CriocoOeH oCyIecTBIATh MeAarornuecKyro JesTeIbHOCTh TI0 MPO(IIEHBIM TIPe/I-
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOTO OOIIEr0 W CpelHero oOuiero
00pa3oBaHusl, HHAMKATOPOM JOCTIKEHHSI KOTOPOH SIBIISIETCS:

o [IK-2.1 IIpumeHsieT OCHOBBI TeOpur (PyHIAMEHTAIBHBIX U MPUKIATHBIX pa3eioB Ouo-
noruu (600TaHUKHU, 300JI0TUH, MUKPOOHOIOTHH, TeHETUKU, OMOJIOTUU PA3BUTHS, AHATOMHH YeJO-
BeKa, (PM3MONIOTUN pacTeHUI M KUBOTHBIX, OOIICH SKOJIOTHUHU, TEOPHH DBOJIOINN) ISl PEIICHUS
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1a4.

1.4 Tlepeyensb MIAHUPYEMbIX Pe3yJabTaTOB 00y4eHHsi. B pe3ynbrate n3ydeHus TUCIIH-
TUTMHBI CTYACHT JOJKEH:

- 3HATh:

® OCHOBHBIE MPOLIECCHl KUZHEAEATEIILHOCTH PACTHUTENHLHOTO OpraHu3Ma: (OTOCHUHTES,
JBIXaHUE, BOJHBI 0OMEH, MUHEpAJIbHOE MUTAaHUE U JIp.;

® MEXaHHM3MBI QJANTANNN PACTEHUH K U3MEHSIOIIUMCS YCIIOBHSIM CPEJIbI;

e HoBeilmune pa3paboTKU U JOCTUKEHHS B 00J1aCTH (PU3NOJIOTUU PACTEHUM, IEPCIIEKTUBBI
WX WCITOJIb30BAHUS JUTS ITOBBIIIECHUS TIPOTYKTUBHOCTH PACTCHHIA;,

® METOJIbI CCIIEIOBAHUS TPOIIECCOB, MPOTEKAIOIINX B PACTUTEIHLHOM OPTaHU3ME;

- YMeThb:

® CaMOCTOSITENIPHO paboTaTh ¢ y4eOHOM JIuTeparypoil (yueOHHMKaMH, aTiiacaMu, OIpejie-
JTUTEISIMU );

® CHCTEMAaTH3MPOBATH 3HAHUS O PACTHTEIHHOM OpPraHU3ME, TMOJTYYEeHHBIE TTPH H3YYCHUHU
Hay4HOU JIUTEPATYPBHIL;

e BEIOHMpATh ONTHUMANBLHBIA METOJ] aHAIHM3a PACTHUTENHFHOTO 00BEKTA, UCIIONb3Yysl COOTBET-
CTBYIOLIHME TPUOOPHI;

® TPUMEHATH METOJBI MHUKPOCKOIMPOBAHHS NMPU W3YUCHUU (DU3HOJIOTHH PACTHTEIHLHOM
KIICTKU;

® U3ydYaTh AMHAMUKY (U3HOJOTHUYECKUX TMPOIIECCOB B OHTOTCHE3€ PACTEHHId, CYTOUHBIE
PUTMBI ATHX TPOIECCOB, BIMSIHUE Ha HUX IKOJIOTHYECKUX (PaKTOPOB;

e pemaTh 337a4u MO0 OMPEEIEHUI0 OCHOBHBIX (DU3HOTOTMYECKUX BEIHYUH;

® TOTOBUTH HAIJISIHbIE MAaTEPHUAJIBI I IPUMEHEHHS B 00YUEeHUH;

BJIA/1€Th:
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e 0a30BBIMU MPEACTABICHUSMHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX M COBPEMEHHBIX JOCTH-
KEHUSIX (PU3HOJIOTHUH PACTCHHUIA;
® COBpPEMEHHBIMU METOJIaMH M CPEJICTBAMU MOMCKAa MHPOPMALUU 10 U3y4aeMOil TUCIIH-
IUIMHE;
® [PAKTUYECKMMH HaBBIKAMH 3KCIIEPUMEHTAIbHON paboThl B 00JacTH (U3HOIOTHH pac-
TEHUH.
1.5 O61masi Tpy10eMKOCTh THCHMILIMHBI COCTaBsIeT 5 3a4eTHbIX enunuil (180 dacos).
[IporpaMma npegycMaTpuBaeT U3yUeHUE MaTepuaia Ha JEKIUIX U J1JaOOopaTOPHBIX 3aHs-
tusx. IIpenycmoTpena camocrositenpHas paboTa CTYAEHTOB 10 TeMaM M paszaenam. IIposepka
3HAHUU OCYIIECTBISAETCS PPOHTAIBHO, UHIUBUIYATHHO.
1.6 O0beM AMCUUNIUHBI M BU/IBI Y4e0HOI padoThI
O0beM TUCUUIIMHBI M BUIbI Y4e0OHOM 1eATeJIbHOCTH (04Has (hopMa 00ydeHus)

Bun yuebHoit paboTbl Bcero gacos 7 Cemectpet 8
OO01mas Tpy10eMKOCTh 180 72 108
KonrtakTHas padora 84 42 42
Jlexkuun 32 16 16
JlaboparopHbie pabOTHI 52 26 26
CamocTtosTenbHas paboTta 60 30 30
By uTOroBOro KOHTpOIIS: 36 3ayer DK3aMeH

2 YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE

2.1 Ounas ¢opma o0yueHus
Y4ueOHO-TeMAaTHYEeCKHI IIaH

AynuropHblie

Camo-

3aHATUS
Bce- CTOSI-
No Paznen (Tema) nabo-
ro JIeK- TebHAS
patop-
007051 paborta
HBIE

1. | Pa3nea 1. Beenenue. 2 - - 2

2. | Pa3nen 2. ®uznonorus pacTUTENbHON KIETKH. 16 2 4
Tema 1. KieTka xak ocMOTHYECKAsI CHCTEMA. 10

3. | Pazgen 3. Boaublil pexkuM pacTeHHH. 22 4 6
Tema 2. Pactipenenenue v popmbl BOJIBI B KIETKE U B 6
opranusMe. Boaublil Oananc pacteHuit.
Tema 3. TlocTynnenue u nepeBUKEHUE BOJIBI 110 6
pacTeHHIO.

Tema 4. ®U3MOIOTMYECKHE OCHOBBI YCTOMYMBOCTH
pacTeHUN K 3acyxe.

4. | Pa3nen 4. YranepoaHoe nuTtanue pacrenuid. ®oto- 20 8
CHHTES.
Tema 5. CymHocTh, MAaCIITa0bl U KOCMHUYECKAs POITb 2
nporuecca poToCHHTE3A.
Tema 6. ITurMeHTHI THCTA. 2 4
Tema 7. ®oTOCHHTE3 KaK COUCTAHNE CBETOBEBIX U 2
TEMHOBBIX PEaKIIUH.

N

5. | Pa3nen 5. MunepanbHOe TUTaHUE PACTEHU. 12 4 6
Tema 8. [louBa Kak HCTOUYHUK UTATEIBHBIX BE- 2
LIECTB.

Tema 9. Tlornomenrne MUHEPAIbHBIX 3JIEMEHTOB pac-
TEHUEM.

Tema 10. Ilutanue pacTeHuii a30TOM.




Paszpgea 6. [IpeBpanienne opraHM4ecKuX BEMIECTB B
PacCTUTEIHLHOM OpPTaHHU3ME.

Pa3nen 7. /Ipixanue pactenuii (OMOJOTHYECKOE
OKHUCIICHUE).

Tema 11. CymHOCTb U pOJIb JbIXaHUS B )KU3HU pac-
TCHUI.

Tewma 12. JIpixanue u OpoxxeHue. BzanmMocBs3pb JibI-
XaHus U OpoKeHUsI.

Tewma 13. [Tyt nprxatesbHOr0 oOMEHa.

24

Pa3nea 8. Poct u pazButue pacTeHui.

Tema 14. PocT KI€TOK KaK OCHOBA poCTa MHOTOKJIE-
TOYHOT'O OpPTaHU3Ma.

Tema 15. ®UTOropMOHBI Kak OCHOBHBIE PETYJISITOPbI
MIPOIIECCOB POCTA U PA3BUTHSL.

Tema 16. Ilepuoguunocts pocta. Dusnosorunyeckas
IIPUPOJIA TIOKOSI PACTEHHM.

Tema 17. Pa3zButue pactenuil. Kpurepuu pazBurusi.

24

12

Pa3nen 9. /IBuxeHue pacTeHUM.
Tewma 18. ITonsTue o nBmwxeHnu pacteHuid. Criocoobl
nBwxenus. Hactuu. Tponusmel.

10.

Pa3nen 10. YcToiiunBoCTh pacTeHU K HEOIaronpu-
STHBIM (paKTOpaM Cpe/Ibl.

Tema 19. Buabsl ycToHYMBOCTH. Y CTOMYMBOCTH KaK
MIPU3HAK, 3aJ105)KEHHBIN B HACJICICTBEHHOW OCHOBE.

16

Hrorossrit KOHTPOJIb — 3a4€T, DK3aMCH

36

HUroro:

180

32 52

60

I/IHTepaKTI/IBHOC oﬁyqeﬂne o JTMCHMIIJIMHE

Pa3nen (Tema)

Bun
3aHs-
THA

dopma 3aH1-
THA

Komamn-
YeCTBO
4acoB

Pa3nen 2. ®u3noa0rus pacTUTENBHOMN KIETKH.
Tema 1. KiteTka kak ocCMOTHYECKAsI CUCTEMA.

JIK

Jlexuus-
Oecena

2

Pa3nea 3. Bonublil pexxuM pacTeHUH.

Tema 2. Pacnipenenenue u ¢popMbl BOABI B KIETKE U
B opranu3Me. BoaHelii 6anaHc pacTeHui.

Tema 3. IloctymieHue U mepeiBUKEHHE BOJBI I10
pacTeHuIo.

JIK

Jlexuus-
Oecena

4

Pasznen 4. Yriepoanoe nutanue pacrenuit. @oto-
CHHTE3.

Tema 6. IIurmeHTHI THCTA.

Tema 7. ®oToCHHTE3 KaK COYETAHHE CBETOBBIX M
TEMHOBBIX PEaKIIHil.

JIK

Jlexknus-
BU3YyaJu3alus

Paznen 6. Jlpixanue pacteHuil (Omojormyeckoe
OKHCJICHHE).

Tema 12. Jlpixanue u 6poxenue. Bzaumocss3b Jbl-
XaHus U OpOXKEHUsI.

Tewma 13. [lytu npixatenbHOro oOMeHa.

JIK

Jlexuus-
BHU3yaJIU3alUs

Paszgea 7. Poct u pazBuTue pacTeHuUil.

Tema 15. ®UTOrOpMOHBI Kak OCHOBHBIE PETYJISITO-
PBI IPOLIECCOB POCTA U PA3BUTHSL.

Tema 17. PazButue pacrenuid. Kpurepuu pazButus.

JIK

Jlexknus-
KOH(EPEHITHS




6. | Pa3nea 8. J[BimkeHue pacTeHHH. JIK Jlexmus- 2
Tema 18. [lonsitue o aBmxkeHuu pacreHuit. Crioco- KOHCYJIbTalUs
Ob1 nBrkeHus. Hactun. Tpornu3mel.

7. | Pa3gen 9. YcTOMUMBOCTh pacTeHUM K HEOIAronpu- JIK Jlexmus- 4
STHBIM (paKTOpam cpebl. Oecena
Tema 19. Busbl ycTOHYMBOCTH. Y CTOWYUBOCTD Kak
MIPU3HAK, 3aJI0’)KCHHBIN B HACJICJICTBEHHOW OCHOBE.

HUTOI'O 28/84=33 %

3 COIEP)KAHME PA3JIEJIOB (TEM)

Pa3nea 1. BBenenne.

MecTto ¢usnonoruu pacrenuil B cucreMe Hayk. Ousnonorust pacTeHuil Kak Hayka O Mpo-
1eccax, MPOTEKAIOMIUX B PACTUTEIBHOM OpraHu3Me. 3agaun (uU3noIoruu pacteHuil. Teopernde-
CKas M MpakTU4ecKas 3HAYUMOCTh (pU3uonoruu pacteHuil. GU3NOIOrKs pacTeHU KaKk Hay4YHas
OCHOBa 3emuiefienus. [luanekTuueckuil moJaxoa — OCHOBA MIPABMIIBHOTO MOHUMAaHUS (PU3HNO0JIOTUN
pacTUTENIBHOTO OpraHm3Ma. B3auMocBsi3b BceX (DM3MONOTHMUECKHUX MPOILECCOB B OpraHU3ME.
OCOOEHHOCTH CTPYKTYPBI H METa0OIM3Ma PACTCHUN 110 CPaBHEHHIO C KUBOTHBIMU. CHHTETHYE-
CKHe crocoOHocTH pacTeHuil. Poib gu3uonoruu pacteHud B MOJATOTOBKE y4YUTENs OHOJIOTHUU
CpEIHEN LIKOJIBI.

Paznen 2. ®u3noJiorusi pacCTUTEILHON KJIETKH.

Tema 1. KileTka kak ocMoTHYeCKasi cHCTeMA.

Krnerka xak cTpykTypHas U (U3MOJIOTHYECKas! eIMHUIA PACTUTEILHOTO OpraHu3Ma. Xu-
MUYECKHI COCTaB U OCHOBHBIE CBOWCTBA LIUTOIIA3MBbI: BA3KOCTb, 3JJACTUYHOCTD, JBMKEeHHE. [{n-
TOIUIa3Ma KaK KOJUIOMJIHAs CUCTEMa. 3HAUEHUE CBOWMCTB LIUTOIUIA3MbI B IPOLIECCE B3aUMOJIEH-
CTBHs pacTeHHH co cpenou. IIponunaemocts nuromiasmsl. [lnazmanemMma u tonoract. Ilepe-
HOC MOHOB 4epe3 MeMOpaHy. Teopuu NpoHMIIaeMOCTH LUTOILIa3Mbl. [locTynienne HoHOB B Ba-
KYOJIb.

[Toctynnenue Bonbl B pacTuTeNbHYy0 KiIeTKy. Huddysus. IlonsaTne xumuyeckoro mo-
teHuuana. Ocmoc. OcMoTndeckoe naBieHue. PacTurenbHas KJIeTKa Kak OCMOTHYECKas CUCTEMA.
SBnenue miamonusa u Typropa. Meroabl u3MepeHus: OCMOTHYECKOro JaBieHus. BennunHa oc-
MOTHYECKOTO JABJIEHUS y Pa3HBIX SKOJIOTMYECKHUX Ipynn pacteHuil. Bogueni notenuuan. Typ-
rop. Typropuoe nasnenue. JlaBienue HaOyxanus. VM3MeHeHHE OCMOTHYECKHX TMOKa3aTeseil B
3aBUCHUMOCTH OT HaCBILICHMSI KJIIETOK BOJIOM.

Pa3nes 3. BogHblii pe:kuM pacTeHui.

Tema 2. Pacnpenenenue u ¢gopmbl BOABI B KJIeTKe H B opranusme. Boanblii 0ajaanc
pacreHuii.

CrtpyKkTypa 1 CBOMCTBA BOJBI. 3HaYEHHUE BOJIbI B JKU3HEAEATEIBHOCTH pacTeHui. Pacmpe-
neneHue u GopMbl BOABI B KJIIETKE M B opraHu3Me. BoHbIi 6ananc pacTeHui.

Tema 3. IlocTyniienne u nepeABUKeHNE BOABI 10 PACTECHHIO.

[locrynnenue Boasl B pacteHue. KopHeBas cucreMa Kak OpraH IOTJIONICHHUS BOJIBI.
BepxHuil 1 HUKHUIM ABUraTeNId BOJHOTO TOKA B pacTeHuu. ['yTranus u «miay» pacteHuil. Kop-
HEBOE JaBJIEHHE, €ro BelW4yhHa. [ UrnoTe3pl, 0OBSACHSIOUINE MEXaHHU3Mbl KOPHEBOTO JaBJICHUS.
BnusiHue BHENIHMX YCIOBHMM Ha OCTYIUIEHUE BOJIBI YEPE3 KOPHEBYIO CUCTEMY.

Hcnapenue Boabl pacTeHUsAMU — TpaHcnupauus. CTpoeHHe JUCTa KaKk opraHa TpaHCIH-
paruu. Ycrbuna. CTpoeHue yCThUIl y OJHOAOJBHBIX U IBYAOJIbHBIX PACTEHUH. MeXaHU3M JIBU-
KEHMsI YCThUIL. YCTbUYHAS U KyTHKYJSpHas TpaHCnupauuu. EAMHULBI U3MEpeHus TpaHCcIHpa-
. MeTosbl u3ydeHus: paboThl YCTBUYHOIO anmnapara. BiusHue yciaoBuid cpeibl Ha TpaHCIH-
pauuto. CyTOYHBIN X011 MpoIecca TPAaHCHUPALWH.

[lepenBurkenue Boabl 1o pacrteHuto. [lepenBukenue Boabl 10 COCYI0B KOpHs. Anoriact
U CHUMIUTACT. DHI0AepMa Kak (pu3nonorndeckuii 6appep. CKOpOCTh NMEPEIBUKEHUS BOJBI Y pa3-
HbIX pacteHuil. Teopus cuennenus J{ukcoHa.

Tema 4. ®u3H0/10rHYeCKHE OCHOBbI YCTOMYMBOCTH PACTEHHH K 3acyxe.
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DU3HOIOTUYECKH OCHOBBI YCTOWYMBOCTH PACTECHHM K 3acyxe. ATMOC(epHasi U MOYBEH-
Has 3acyxa. Boasblil nedunut, BpemeHHoe u rimyOokoe 3aBsinanue. Ousnonorunyeckue U OMOxXu-
MHUYECKHE N3MEHEHHS PAaCTCHUH IMpU MeperpeBe u 00e3BoKuBaHUH. BoaHbI 00MeH y pacTeHuit
Pa3HbIX KOJOTMUYECKUX IPYII: TUrPOPUTHI, ME30(PUTHI, KCepOPUTHI. 3aCyX0yCTOMUMBOCTh pac-
tenuit. Kcepomopdnas crpykrypa. [IpaBuno B.P. 3anenckoro. M3meHeHue 3aCyX0yCTOHIMBOCTH
pacTeHnii B OHTOreHese. Kputuueckue nepuosl.

Pa3nea 4. YriepoaHoe nuranue pacrenuii. ®orocuHres.

Tema 5. CymHoCcTb, MacIITA0bI M KOCMHYECKAs PoJib Npouecca GoTocuHTE3A.

PasButue yyenus o ¢porocuntese. CymHOCTb, MACIITA0Bl 1 KOCMUYECKAas pOJIb IpoIiecca
¢dorocunTe3a. CTpoeHue JUCTa Kak opraHa poTocuHTe3a. XJI0pOoIIacThl, UX CTPYKTypa U poJjib B
nporiecce POTOCHHTE3A.

Tema 6. IIurmeHThI JIHCTA.

[TurmenTs! nucta. XI0poUiuibl, UX TUIBI, XUMAYECKas CTPYKTYpa, paclpoCTpaHEHHE B
pacTUTeNIbHOM Mupe. XUMHUYecKue U (¢usnmdeckue cBoiictBa xyopoduiuia. KapoTuHouasl u
(UKOOUIINHBL, UX XUMUUECKOE CTPOCHUE, CIIEKTPHI MOIJIOIIEHHUS, (PU3HOTIOrHYECcKas PoJib.

Tema 7. ®oTOCHHTE3 KAK COYEeTAHHE CBETOBbIX M TEMHOBBIX PeaKIIUii.

@OTOCHHTE3 KaK COYeTaHHE CBETOBBIX M TEMHOBBIX peakuuii. CBeToBas ¢aza GoTocuH-
te3a. Dotoduznyeckuit 3tan. CUHIIETHBIA U TPUILICTHBIM YPOBHU BO30YKIEHHSI MOJEKYJIbI
xsopoduiuta. DoToCHHTETHYECKAS STUHHIIA.

dotoxumuyeckuit stan porocuntesa. [lonsrue o gorocucremax. L{ukianueckoe u He-
mukmyeckoe horodochopunrposanus. PoToau3 BoAbI U BblIeneHUE Kucinopoaa. ComnpsbkeHne
TpaHCHOPTa 31EKTPOHOB U oOpazoBanue AT®. [TpoaykTsl oTOXMMUYECKOTO 3Tana (GOTOCUHTE-
3a.

TemuoBas ¢aza porocunresa. POTOCUHTETHUECKUI UK YCBOCHUS YIIeKUCIOThl — C-3
nyth (nuka Kanseuna). OOpazoBaHre KOHEUHBIX MPOAYKTOB (hotocuHTe3a. C-4 myTh (poTOCHH-
te3a (uuki Xeruya — Ciaka — Kaprinnosa). Oco6eHHOCTH (POTOCHHTE3A 110 TUITY TOJCTSIHKOBBIX.

doTtoapixanue. DBOMONHS (OTOCUHTE3a: XEMOCUHTE3 U (OTOPEAYKITHSI.

Okosorusi GoTocuHTe3a. XpoMmaTudeckas aJanTalus MOPCKHX Bozopociel. [IHeBHOI
xoJ1 porocuHTe3a. POTOCUHTES U ypOxKail.

Paszpnen 5. MunepajbHOe NUTaHHE PACTEHUMH.

Tema 8. ITouBa KaKk HCTOYHHMK MUTATEJIbHbIX BEelIECTB.

HcTtopus u3ydeHus: MUHEPAIbHOIO (KOPHEBOTO) MUTAHUS PACTEHUN. DJIEMEHTHI, BXO/s-
II1€ B COCTaB PaCTUTEIBLHOTO0 OpraHu3Ma, UX 3HadeHue. MeTo/pl uccieoBanus noTpedHocTen
pacTeHHH B DJIEMEHTax NUTaHMs. Y PaBHOBELICHHBIE PACTBOPHI. SIBIEHHME aHTaroHMW3Ma MOHOB.
®uU3MOI0rNYecKas posib Makpo- M MHUKPODJIEMEHTOB B JKM3HM pacTeHuil. dusnosnorudeckue
HapyILIeHMs, BO3HUKAIOIINE MPU HEJOCTaTKe WM U30BITKE OTAEIBHBIX JIIEMEHTOB.

[ToyBa Kak MCTOYHMK NMUTATEIBHBIX BeUIECTB. [IuTaTenpHbpIe BENECTBA TOYBBI U UX YCBO-
S€MOCTh. 3HaUeHUe OOMEHHBIX HOHOB B NMUTaHUU pacTeHuid. Biausuue pH mouBsl Ha ycBoeHue
MATATEIbHBIX BEIIECTB U POCT PACTUTENIBHBIX OPraHU3MOB. 3HAYEHHE MOYBEHHBIX MHKPOOpPTIa-
HU3MOB. MUKOpHU3a U €€ Poiib B MUTAHUU PACTeHUU. [IOUBEHHBIN IMOIVIOMIAIONIUN KOMILIEKC.
Posb KOPHEBBIX BBIJICJIICHUI B YCBOCHHUH BEIIECTB.

Tema 9. Iloryiomenne MUHEPAJbHBIX 3JIEMEHTOB PACTCHHEM.

KopneBas cucrema kak opraH HOTJIOUIEHHUS MUHEpalIbHbIX BemiecTB. O0miast u pabouas
ajicopOMpyole TOBEPXHOCTH KOpH. [laccMBHOE M aKTMBHOE MOCTYIJICHHE BEIIECTB B KOPHE-
Bylo cuctemy. Iloctymnenue coneil B CBOOOTHOE MPOCTPAHCTBO KOPHS. 3HAUCHHE TPOIECCOB
ajicopOouMM TpU MOCTyIUieHUH cojei. IlyTu mepeaBukeHusl BELIECTB /10 COCYAOB KCHIIEMBI.
Cummnnact u anomnact. JlanbHuil 1 OMvKHUM TpaHCHOpPT MOHOB. KpyroBopoT MuHEpalbHBIX
AJIEMEHTOB B PACTEHUH (PEYTUIIM3ALMA).

Tema 10. IlnTanue pacreHuii a30ToMm.

IInranue pactenuit azorom. OU3NOIOrMYECKas poOib a30Ta. Y CBOCHUE PACTEHUSMMU CBsi-
3aHHOTO a30Ta. AMMHAaK M HHATpaThl KaK MCTOYHUK NHUTaHUA a30ToM. IIytm BoccTaHOBIEHHS
HUTPATOB B PACTCHHUU. Y CBOCHHE MOJEKYJSPHOro a3oTa. OCOOEHHOCTH MUTaHUs a30TOM 0000-
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BbIX pacTeHuil. HecumOunoTndeckne u CUMOMOTHYECKHE a30TO(UKCATOpbl. MeXaHu3M a30To-
¢bukcanuu. PacteHust ¢ yKJIOHSIOIIMMCS THIIOM a30THOTO MUTAHHS: MapasuThl, MOJYIApa3UTHI,
HaCEKOMOSITHBIE.

OU3NOIOTUYECKUE OCHOBBI IPUMEHEHUS yI00pEHUI.

Pa3nea 6. IIpeBpamienne opraHnyecKuX BelleCTB B PaCTUTEILHOM OpraHu3Me.

[TonstTue 00 oOmeHe BemiecTB. YTIEBObI, UX (PU3NOIOTUYECKAs! POJIb. DTalbl MpeBpa-
LICHUS YIJIEBOAOB B IIPOLIECCE PA3BUTHS PACTCHUM.

A3oTHBI 00MeH B pacteHusix. [Ipolieccel aMUHUPOBaHUS, IEPEAMUHUPOBAHUS, J€3aMU-
HUPOBAHUA U 1eKapOOKCHIMPOBAHHUS.

Jlununel, ux $uznonoruueckas poib, cBoiicTBa. Kuciornoe ymcio, HoiHOE YHCIIO, YHC-
JIO OMBUIEHMSI. DTaIlbl CHHTE3a XKUPA B PACTUTEIBHOMN KIIETKE.

Opranuueckue KUCIOTHI, MX ¢usnonoruyeckas posib. OOpazoBaHue U B3auMOINpeBpalle-
HUE€ OPraHUYECKUX KHUCIIOT.

[lepeaBuxenne OpraHMYECKHX BEIIECTB IO PACTEHUIO. BHYTPHUKJIETOUYHBIN TpPaHCHOPT,
MEKKJICTOYHBIN TapeHXUMHBIN TPAHCHIOPT, (PIO3MHBINA TPAHCIIOPT. BiMsHNE BHEMIHUX yCIOBUI
Ha TMepeBUKCHNE OPTraHNYECKUX BEIIeCTB Mo (uiodme. MexaHusm (Io3MHOTO TPAHCIIOPTA.

Pazjnen 7. [Ibixanue pactenuii (0nojioruyeckoe OKHCIEHHE).

Tema 11. CymiHoCTh M POJIb ABIXAHUS B dKU3HU PACTEHHI.

CyImHoCTh ¥ poJib ABIXaHUS B )KU3HM pacTeHui. HTeHcuBHOCTD Apixanus. CyOocTpathl
JBIXaHUS, IbIXaTeIbHBIN KOI(PPHUIIHEHT.

Tema 12. /Ibixanue u 6poxxeHue. B3aumMocBs3b AbIXaHUSA U OPOKeHUS.

OKHCIMTENTbHO-BOCCTAaHOBUTENBHBIC TIporiecchl. Pabotel A.H. baxa u B.W. [Tannaauna
[0 TeOpuu OMOJIOrHYecKoro okuciaeHus. bpoxxenue. BzaumocBs3p apixanust u Opoxxenus. Dep-
MEHTHBIE CUCTEMBI JIbIXAHHUSI.

Tema 13. IlyTn abixaTeJbHOT0 00MeHa.

ITytu gpixarenbHOro ooMeHa. JlMxoToMudeckuil (IITMKOJUTHUYECKHI) MyTh: aHa’poOHas
¢daza (rmukonu3) U adpoOHas ¢asza (UK TPUKAPOOHOBBIX KUCJIOT, DJIEKTPOHHO-TPAHCTIOPTHAS
1IeTIh).

Anoromuyeckuil (meHTo30(ochaTHplii) TyTh AbIXaHUSL.

OxucnurensHoe (ochopunupoanue. IIyHkTel conpspkenus (obpazoBanus ATD). Xe-
MHOCMOTHYECKasl Teopust Muruesa.

Bnusiaue ¢akTopoB BHEIIHEH Cpeibl Ha MPOLIECC JIbIXaHHS.

Paspnea 8. Poct u pazBuTHE pacTeHui.

Tema 14. PocT K1€TOK KaK 0CHOBA POCTA MHOTOKJICTOYHOI'0 OPraHM3Ma.

[Tonsitue o pocre pacrenuit. Kputepun pocra. OTiaudre pocta pacTeHUN OT POCTa XKHU-
BOTHBIX Opranu3moB. PoctoBbie koppensuuu. [lonarue o nonsgpHoctu pacteHuid. CriocoOHOCTh
pacTeHNi K pereHepanuu.

PocT kneTok kak 0CHOBa pocTa MHOT'OKJIETOUHOTO opranusma. ®assl pocra kieTok. Oco-
OEHHOCTH pOCTa paCTUTENbHBIX OpraHn3MoB. bomnbiias kpuBas pocta Cakca. Tumsl pocra opra-
HOB pacTeHni. OCOOEHHOCTH MPOPACTAHUS CEMSIH.

Hudbdepennmanus kiaeTok u TkaHed. ToTunmoTeHTHOCTH KieTok. KynpTypa n3onnpoBan-
HBIX KJIETOK M TKaHell. Mcnonb3oBaHue ee B CElIeKIMU U OMOTeXHONOruu. [ 'mbpuanzanus Kie-
ToK. ['enHas urxenepus. [ unoreza bonHepa o cucteme MOPPOreHETHUECKUX «TECTOBY.

Tema 15. ®UTOropMoHbI KAK OCHOBHBIE PEryJTOPbI NPOLECCOB POCTA M PA3BUTHS.

@UTOrOPMOHBI KaK OCHOBHBIE PETYIISITOPBI ITPOLIECCOB POCTA U Pa3BUTHSA. AYKCHUHBI: HC-
TOPUS OTKPBITHSL, 00pa30BaHNe, XUMUYECKUI COCTaB, (PU3HOIOTHYECKAs POJIb.

['u606epenuHbl: UCTOPHUST OTKPBITHS, XUMUYECKUIA COCTaB, oOpa3oBaHue, HU3HOIOTHYC-
ckas poib. CXOACTBO U OTJIMYHUE C IEHCTBUEM ayKCHHOB.

[{UTOKMHUHBI: HCTOPUS OTKPBITHSL, 00pa30BaHUE, XUMUYECKHUI COCTaB, GU3NOIOTUYECKAS
pOJIb.

[Ipupoanbie HHTUOUTOPHI POCTA: STUIIEH, A0CIIU30Bast KMCIOTA, KyMapuH.

MexaHU3M peryysiTOpHOTO ACUCTBUS (GUTOrOPMOHOB. B3aumoeiicTBue ropMOHOB pocTa.



[TpumeHeHne GUTOrOPMOHOB B MMPAKTUKE PACTEHUEBOJICTBA.

Biusinue BHEMIHUX yCIOBUM HA poCT pacTeHuil. DUTOXpOMHAs cUCTEMA.

Tema 16. Ileppoguunoctsb pocta. @®U3M0JI0THYECKAsi IPUPOAA NOKOS PACTEHHMIA.

[Tepuonuunocts pocra. dusnonoruyeckas Npupoaa mokosi pacteHuid. Buapl nokos. Pe-
TyJISILHSL IPOLECCOB MOKOSI.

Tema 17. PazButne pacrenuii. Kpurepuu pazpurus.

PazButue pacrenuit. Kpurepuu passutus. CoOTHOIIEHUE MPOLIECCOB POCTAa U PA3BUTHSL.
Onrorene3 pacrenuid. Kimaccudukamus sranoB pazsutus M.X. YaiinaxsHa u W.B. MuuypuHa.
MoHoKkapru4eckue 1 mojaukaprnuiyeckue pacteHuid. [lonstue o6 opranorenese. DTarbl OpraHo-
reHeza. CrapeHne Kak HEOOXOAMMBIM ATall OHTOTEHE3a PacTeHWi. DTambl cTapeHus. Teopwus
HUKJIMYECKOTO cTapeHus u omoJioxkeHus pacrenuid H.IT. Kpenke.

Perynsanus mpoueccoB pa3sBUTHS pacTeHus. BinmsHue BHEINIHUX YCIOBUM Ha CKOPOCTb
pasButHs. SpoBuzanus u ¢oronepuoausM. Pornb guroxpoma B BocmpusTHH (OTONEPHOANYE-
ckol peakuuu. ['opMoHanbpHas KOHIENIMs UBETeHUs. [ Mnore3a o HaIMYMKY rOpMOHA LIBETCHUSI —
aHTEe3MHa.

WuTerpanust GpU3MOIOIHYECKUX MPOLECCOB U €€ CBA3b C MPOIYKTUBHOCTBIO PACTCHUH.
KynbpTypa kierok u Tkaneil. Micnonb3oBaHue ee B CENIEKIIMU U OMOTEXHOJIOTHH. [ uOpuau3anus
KJIeTOK. ['eHHast uH)KeHepHus.

Pa3nen 9. /IBu:keHue pacTeHuid.

Tema 18. Ilousitue o aBU:KeHnu pacrenuii. Cnocoobl ABukeHuss. Hactumn. Tponm3-
MBI.

ITonsatue o aBmwxeHun pacreHuil. CrnocoOs! ABMkeHHs. Takcucsl. Tponu3Mel U HACTUU.
['eoTpornusm, THAPOTPOITU3M, POTOTPOITU3M, XEMOTPOIH3M, a3POTPONU3M, TUTMOTponu3M. Do-
TOHACTUH, TEPMOHACTUH, HUKTUHACTUH, CEICMOHACTUH, aBTOHACTUU. Du3nonorudeckas npupo-
Jla pOCTOBBIX JBMKEHUH. 3HaU€HHE TOPMOHOB B OCYIIIECTBIICHUU JABM)KEHUN Y PACTEHUH.

Pa3nea 10. YcToHYNBOCTL pacTeHHi K HeOJIAroNpUsATHBIM (AKTOPaM CpeAbl.

Tema 19. Buabl ycTOHYMBOCTH. YCTOMYHMBOCTH KaK NPHU3HAK, 3aJ0KEHHBbIH B
HaCJIeACTBEHHOM OCHOBe.

[TonsiTe 06 ycToMuMBOCTH pacTeHUi. Buabl ycToHuMBOCTH. YCTOHYMBOCTh KaK IpHU-
3HaK, 3aJI0’KCHHBIM B HACJIEICTBEHHON OCHOBE.

XKapocroiikocth pactenuid. CriocoObl aanTaliii paCTeHHUI K IEPETrpeBy.

XonoaocToWKoCTh pacTeHuil. Hapymenne oOMeHa BelecTB Kak OCHOBHAs MPUYMHA TH-
Oenu Ter10II00MBBIX PaCTEHUH IPU MOHMKEHHOM TeMneparype.

Mopo3oycToiurBOCTh pacTeHHi. [IpuunHbl THOenu pacTeHuil mpyu OTpULIATETLHON TeM-
nepatype. 3akalMBaHHe PacTeHUH Kak oOpaTuMoe (hU3uoJIorHueckoe mpucnocodaeHue. PaboTsr
H.A. MakcumoBa u M1.11. TymanoBa. da3bl 3aKanuBaHusl.

3uMocToMKOCTh pacTeHud. [IpuumHbBl rubenu pacTeHUil OT HEOJAroNpHUSTHBIX 3UMHHX
yclioBuil. BeinpeBanue, BBIMOKaHUE, BHITUPAHUE PACTEHU.

ConeycroitunBocTh pacteHui. [IpuunHbl moBpexkIeHU U THOeNr pacTeHUu OT BHICOKOM
KOHIIEHTpauuu coneil. ['anourel, ux tumnsl. [ToBblmeHHe YCTOMUMBOCTH PACTEHUN K 3aCOJICHUIO
MIOYBBI.

I"a3oycroitunBocTh pacTeHuil. Hapyiienne oOMEHHBIX MPOLIECCOB Yy pacTeHUM Mpu JIei-
CTBUU TOKCHYHBIX T'a30B.

YcToitunBOCTh pacTeHuit Kk OuosiornueckuM (pakropam BHelrHew cpeabl. [Ipuunnel 6o-
JIe3HEW pacTeHHMH M B3aHMMOOTHOIICHHUsS Mapa3uTa U pacTeHUs. MexaHu3Mbl BO3JIEHCTBUS Napa-
3UTa Ha pacteHne OU3M0I0rus 3alUTHBIX PEAKIUI pacTeHU. MeXaHn3Mbl 3alUThI.

4 METOANYECKHUE PEKOMEHJIALIUU (YKA3ZAHUSA) JISA CTYAEHTOB
1O OPTAHU3AIIMU U3YYEHUSA JUCIHUIIJIMHBI

[Ipucrynas Kk u3y4eHHUIO AUCLMILTUHBI, HEOOXOIUMO B MEPBYIO OUYepeab O3HAKOMUTHCS C
coaepxkaHueM paboueil mporpammbl. B kypce ¢pu3nonoruu pacTeHuid U3y4aroTcss 3aKOHOMEpPHO-
CTH M MEXaHU3MBbI (PU3NOJIOTUYECKUX MPOLIECCOB PACTUTEIBHOIO OpraHU3Ma, JIEKAIUX B OCHOBE
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UX JKU3HEACATEIbHOCTH. 3HAYUTEIbHOE BHUMAHKE YACNSETCA BOIIPOCaM PETYJISIIMA OOMEHa Be-
IIECTB, SKOJIOTHYECKUM aclleKTaM, a TaKKe B3aUMOCBA3M (PU3MOJIIOTMYECKUX MPOLECCOB, CO3/a-
HUIO [EJIOCTHOTO TPE/ICTABICHUS O PACTUTEIHHOM OpPTaHU3MeE, T.€. YaCTHBIE BOMPOCHI (PU3HOII0-
MM pacCMaTpPUBAIOTCS KaK MPOsBICHHE 00111e€0M0I0IHYECKIX 3aKOHOMEPHOCTEH.

OnHoit u3 popM opranuzanum yaeOHOH AEATEIbHOCTH SBIISAETCS JICKLUs, UMEIouIas 1e-
JbIO 1aTh CUCTEMATU3UPOBAaHHBIE OCHOBBI HAYYHBIX 3HAHUI 110 TUCLUIUIMHE.

[Tpu n3ydeHun u nmpopabOTKe TEOPETHUECKOTO MaTepuasia He0OXO0AUMO: TTOBTOPUTH 3a-
KOHCIIEKTUPOBAHHBIN Ha JIEKI[MOHHOM 3aHITUU MaTepual U JONOJHHUTh €ro ¢ y4eTOM PEeKOMEH-
JIOBaHHOM MO JJAHHOM Te€Me JTUTEePaTyphl; IPH CaMOCTOSITEIHbHOM H3yYEHUN TEOPETHIECKON TEMBbI
c/leNaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHI0BAaHHYIO JIUTEPATYPY.

[Ipu m3ydeHuM cTyneHTam — OyAYIIMM YYUTEISM — MPHUBHBAIOTCS YMEHHUS W HaBBIKU
OIBITHUYECKON PabOThl C )KUBBIMU PACTEHUSAMHU. DTO OCYLIECTBISIETCS B XO/€ J1a00paTOPHOIo
PaKTUKyMa.

[Ipexne yeM NPUCTYNUTH K BBITOJHEHUIO JJAOOPAaTOPHBIX paboT, a TakXkKe MpU HOJrOTOB-
K€ K KOJJIOKBHYMaM, HEOOXOJMMO OCBOMTH TEOPETUYECKHI MaTepHai, KOTOPBIA HM3JIaraercs B
XO/I€ JIEKLIMOHHOTO Kypca, IPOAHAIU3UPOBATh PEKOMEHIOBAaHHYIO JIUTEPATYpy, Jeasi IpU 3TOM
KOHCIIEKTHI TIPOYNTAHHOTO WJIM BBIIIMCKH, KOTOPBIE MOHAI00STCS IPU OOCYKICHUN HA 3aHSTHU.
[Tpu BeIMOIHEHHHU JTAOOPATOPHBIX PabOT, HEOOXOIUMO CTPOrO COOIIOAATH MPUHATYIO METOAUKY
¥ HEOOXOTMMYIO TEXHUKY Oe3omacHocTH. OT4eT 0 paboTe MPUBOIUTCS B TETPAAH B BHJE Tpadu-
YECKUX PUCYHKOB C HEOOXOIUMBIMH MOAMUCIMHU, TaOJIUL, pacyeToB (PU3UOJOIMUECKUX IOKa3a-
TeJIel M 00513aTETFHOTO BBIBO/A, B KOTOPOM OOBSICHSAIOTCS TTOJyYSHHBIE B XOJI€ OIBITA PE3yJIbTa-
TBI.

Pabora ¢ y4eOHOI ¥ HAy4IHOU JHUTEPATYpPOU SIBIISICTCS TJIABHOH (DOPMOH CaMOCTOSTEIb-
HOU paboThl U HEOOXOMMa IPU MOATOTOBKE K KOJUIOKBUYMAaM, TECTUPOBAHMIO, 3a4eTy U HK3a-
mMeHy. OHa BKJIIO4aeT mpopaboTKy JIGKIMOHHOTO MaTephalia — KOHCIEKTHl pPEKOMEHI0BaHHOU
JUTEpATyphl 10 3aJaHHON TeMaTtuke. KOHCIEKT 10/KeH OBbITh BBINOJIHEH B OTAEIbHON TeTpaiH,
COJIepKaTh OTBETHI HA KaXKIBIH MOCTaBICHHBIA B TEME BOIPOC, IMETh CCHIIKY Ha MCTOYHUK HH-
dopmanuu ¢ 00s3aTENIbHBIM YKa3aHUEM aBTOpA, Ha3BaHMS U rojia U3AaHUs UCTIOIb3yeMOl Hayd-
HOU nuTeparypsl. KOHCIIEKT MOKET OBITh OTIOPHBIM (COJEPKATh JIMIITh OCHOBHBIE KIIFOUEBBIE TO-
3MIIMN), HO ITPU 3TOM HO3BOJISIIOIIUM J1aTh MOJIHBIA OTBET MO BOIPOCY, MOKET OBITh MOJIPOOHBIM.
O0beM KOHCIIEKTa OIpeeNseTcsl caMUM CTyJeHTOM. B mporecce paboTel ¢ yueOHON U Hay4HOM
JUTEPATypOH CTYAEHT MOKET: JeJaTh 3allUCH MO X0y YTE€HUs B BHUJE MPOCTOrO WU pa3BEpHY-
TOTO TIJIAHA; COCTABJISITh TE3UCHI (IUTHPOBAaHUE HAWOOJEEe BAXKHBIX MECT CTaThU WJIM MOHOTpPa-
(buK, KOPOTKOE U3JT0KEHHUE OCHOBHBIX MBICJIEH aBTOpa); TOTOBUTh aHHOTALMHU (KpaTkoe 0000-
IIIEHHE OCHOBHBIX BOIPOCOB PaboThl);

Heo6xoauMo oTMeTHTh, YTO paboTa C JUTEPATypoil HEe TOJBKO IOJEe3Ha KaK CPEICTBO
Oosee rryOOKOTO M3y4YeHHs MUCIHIUIMHBI, HO W SBISETCS HEOTHEMIIEMOW YacThIO Mpodeccro-
HAJIbHOW JE€ATENbHOCTU OYIyIEro YUuTes.

YueOHo-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThl CTYI€HTOB M0 JUCHUILINHE

KoanuectBo
4acoB B COOT-
HanmenoBaHmue . BETCTBHMHM C
Ne ®opMBbI/BHIBI CAMOCTOSATEIbLHON Pa00THI
pasaesa (TemMbl) yueOHo-
TeMaTHYeCKHM
IJIAHOM
1. | Paznen 1. Beenenue. | M3ydeHnue OCHOBHOM U JOTIOJHUTENBHON JIUTEPA- 2
TYPBHL.
KoHcnektupoBanne n3y4eHHbIX UICTOYHUKOB.
2. | Paznmen 2. ®usnono- | M3ydeHne OCHOBHOM U OTIOTHUTEIHHON THTEpa- 4
TUs PACTUTEIIHLHOMN TYpBL.
KJICTKHU. KoHcnektupoBanne n3y4eHHbIX UICTOYHUKOB.
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Pemenne KOHTPOJIBHBIX 3a4a4.
[ToaroroBka K KOJUJIOKBUYMY.
IloaroroBka K 3a4ery.

3. | Pa3gen 3. Boanbrit N3y4yeHre OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEpa- 6
pEXUM pacTeHUH. TYpBL.
KoHncnektupoBanue n3y4eHHbIX UCTOUYHUKOB.
Pelmenne KOHTPOJIBHBIX 3a4a4.
[ToaroroBka K KOJJIOKBUYMY.
IloaroroBka K 3a4ery.
4. | Paznen 4. Yruepon- | M3ydyeHure OCHOBHOM U JOMIOJTHUTEIILHON JTUTEpa- 8
HOE IIUTaHUE pacTe- | TypBbL.
HUl. DOTOCHHTES. KoncnektupoBaHue W3y4eHHbIX HCTOUHUKOB.
[ToaroroBka K IUCKYCCHH.
IToaroroBka K TECTUPOBAHUIO.
IloaroroBka K 3a4ery.
5. | Paznen 5. Mune- W3ydyeHre OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEpa- 6
panbHOE MUTAaHUE TYpBL.
pacTeHui. CocraBiieHHe TaOIHUIIBI.
[ToaroroBka K KOJUIOKBUYMY.
IToaroroBka K TECTUPOBAHUIO.
IloaroroBka K 3a4ery.
6. | Pasnmen 6. IIpespa- N3yuenne oCHOBHOM U JTOTIOJHUTEILHOM JINTEpa- 2
LIEHUE OpraHuye- TYpBL.
CKHX BeIeCTB B pac- | KoHcekTupoBaHNe N3y4EHHBIX UICTOUYHUKOB.
TUTENbHOM opraHu3- | [loaroroBka K sK3aMeHy.
Me.
7. | Pazgen 7. [lpixanue N3ydyeHnne OCHOBHOU U JIOITOJHUTEIBHON JIUTEpa- 8
pacteHuii (OMOJIOTH- | TYpBHIL.
yeckoe okucienue). | [logroroBka k AuCKyccHuu.
IToaroroBka K S5K3aMeHY.
8. | Paszmexn 8. Poct n N3ydyeHnne 0OCHOBHOM U JIOIIOJHUTEIBHON JIUTEpa- 12
pa3BUTHE PACTEHUM. | TYpBIL.
[ToaroToBka K IUCKYCCHH.
IToaroroBka K sK3aMeHy.
9. | Paznmen 9. /Ipmwxkenue | M3ydueHrne OCHOBHOM W JIOTIOJTHUTEIHHON JTHTEpa- 4
pacTeHui. TYpBL.
[ToaroToBka K KOJUIOKBUYMY.
IToaroroBka K s5K3aMeHY.
10.| Paznen 10. Ycroii- N3yuenne 0CHOBHOM M TOTIOJHUTEILHOM JINTEpa- 8
YUBOCTh PACTEHUH K | TYpBHIL.
HEOIaronpusSTHEIM [ToaroToBKa K KOJUTOKBHYMY.
(bakTopam cpeibl. [ToaroToBka K TECTUPOBAHUIO.
IToaroroBka K sK3aMeHY.
UTOT'O 60

S IPAKTUKYM IO JUCHUIIVIMHE

[Tpu u3ydyenuu HU3NOIOTUN PACTEHUN NMPUBHUBAIOTCS CTYJCHTaM YMEHHUS U HABBIKU OIIBIT-
HUYECKOW pabOTHI C )KUBBIMH PACTCHHSIMHU. DTO OCYHIECTBISIETCS B XOJI€ JIAOOPATOPHOTO TPaK-
tukyma. [lpexe 4yem, mpUCTYIUTh K BBIMOJIHEHHIO JIAOOPATOPHBIX pabOT, HEOOXOAMMO OCBOHUTH
TEOPETUYECCKHI MaTepuall, KOTOPBI H3JIaraeTcsi B X0JI1€ JICKIIMOHHOTO Kypca, IPOaHaIn3upOBaTh
PEKOMEHI0BAaHHYIO JIMTEPATYpPY, Jeasi IPU TOM KOHCIIEKTHI IIPOYUTAHHOTO UJIH BHIMUCKH. [IpH
BBITIOJITHEHUH JTA0OPATOPHBIX pabOT, HEOOXOIUMO CTPOTO COOJIONATh MPHHATYI0 METOANKY U
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HE00X0IMMYIO TeXHUKY Oe3zomacHocTd. OT4eT 0 paboTe MPUBOIUTCS B TETpaau B BHUIE rpadu-
YECKMX PUCYHKOB C HEOOXOIUMBIMU MOAMUCIMHU, TAOJIHUL, pacyeTOB (PU3UOJOIMUECKUX IOKa3a-
TeJIel M 00s13aTETLHOTO BBIBO/A, B KOTOPOM OOBSCHSIOTCS TIOJTYYEHHBIE B XOZI€ OIbITa pe3yIbTa-
TBI.
Pa3neu 2. ®dusnonorns pacTUTEIbHON KJIETKH.
Tema 1. Kierka kak ocMOTHYECKasi CHCTEMA.
3AHSATHUE Ne 1 (2 gaca)
OCMOTHUYECKUE CBOMCTBA PACTUTEJILHOM KJIETKU
BOITPOCHI UTA ITOAI'OTOBKMU:

1. Ocmoc. Buabsr ocmoca.
2. IIpoHnaeMocTh HUTOIIA3MBI.
3. Ilnazmonu3 u nemiazmonus. Pasnuynsie popMsl m1a3monusa.
[IUTAH 3AHATUA:
1. Beinonnenue nabopatopHoil pabotsl «IlonmydyeHne nckyccTBeHHOM «kiieTouku Tpayoe».
PABOTA Ne 1. ITonmyueHue UCKyCCTBEHHOH «KJIeTOUKH Tpayoe».

HckyccTBeHHO monyueHHas «kieTouka TpayOe» mpeactaBisieT coO0i MOTYIMPOHULIAEMYIO
MeMOpaHy, TO €CTh OHA CIIOCOOHA MPOIMYCKATh TOJBKO MOJIEKYJbI BoAbl. Il03TOMYy n3MeHeHue ee
o0bema OyzneT MPOUCXOUTh 3a CUET MOCTYIJICHHS, TUOO BBIX0/1a BOBI.

MATEPHUAJI U OBOPYIOBAHMUE: mtatuB ¢ npoOupKaMu, MHUIIETKH, IACTHIUTAPOBAH-
Hasi BoJia, HA0Op PEaKTHBOB.

XOH PABOTBI:

1. B 5 guctbix npobupok Hanuts 0,5 H pactBop CuSO4 (mpumMepHO Y4 4acTh MPOOUPKH).

2. Ha xax0¥l U3 npoOMpOK KapaHAAllOM IO CTEKIy MOANMCATh KOHLIEHTPALUIO pacTBOpa
xentoit kpoBsuoii conn Ka [Fe(CN)s] (1 15 1/2 1; 1/4 1; 1/8 1; 1/16 H).

3. Ilpy HaKJIOHHOM MOJOXEHUH MPOOUPKH, MUIETKON BHECTU OONBIIYIO KAaIlJIl0 COOTBET-
CTBYIOILIETO PacTBOpa JKEITON KPOBSHOW COJIN.

4. MejieHHO MPUBECTHU MPOOUPKY B BEPTUKAIBHOE TMOJOKEHUE, MPOHAOII0IaTh MPU ITOM
oOpa3oBaHue «kieTouku Tpaybe» u u3MeHeHHe ee oobema.

5. Pe3ynbraThl MpenCcTaBUTh B BUJE PUCYHKA, B BBIBOJE OOBSCHUTH NMPUUYMHY MU3MEHEHUS
00beMa KJIETKH B KaX/I0M ciydae.

2. Brmmonnenue naboparopHoit pabotsl «Ilnazmonus u aemnasmonus. Paznuunbie Ghopmbl
IUIa3MOJIU3a».

PABOTA Ne 2. [Tna3monu3 u nennazmonu3. Pazmuunbie hopMbl miazMosnusa.

[1na3monu3 — 3T0 sABJIEHUE OTCTaBaHMs MPOTOIIACTA OT KIETOYHOM 000JI0YKH, BEI3BAHHOE
BBIXOJIOM W3 KJETKH BOJbI IPU MOTPYKEHUU €€ B TMIepTOHMYecKuil pactBop. Ilnasmonuz —
npoiiecc o0paTuMblil. Vicue3HOBEHME MI1a3MOJIM3a Ha3bIBAETCS JIETIIa3MOITHU3.

MATEPUAJI U OBOPYJIOBAHUE: nurmMeHTHpOBaHHBIN YK, MUKPOCKOII, IPEIMETHBIE
U TIOKpPOBHBIE CTEKJa, NMUIIETKA, IpelapoBalibHAs WIJIA, JUCTUUIMPOBAHHAs BOJAA, PACTBOPHI
KNOs3 (1M), Ca(NO3)2 (IM).

XO/[ PABOTHI:

1. Ha mpeaMeTHOE CTEKJIO B KAaIUIIO BOJBI IOMECTUTh KYCOUYEK SIHUACPMHICA HAPYKHOU CTO-
POHBI YelIyH Jiyka. B Mukpockon npoHabItoaaTh HCX0IHOE COCTOSHUE KIIETOK.

2. 3ameHuTh B mpemapate Boay Ha pactBop KNOs. Uepe3 5 — 7 MuHyT nipoHaAOII0OIaTh B
KJIETKaX HACTYIJICHUE IJIa3MOJIN3a.

3. UsrotoBuTh BTOPOI MUKpompenapat snuaepmuca dyka B pactBope Ca(NOs).. IMpona-
OJr01aTh HACTYIUIEHHE B KJIETKaX IJIa3MOJIN3a.

4. To0GaBuTh K mpenapaTtam Boay. [IpoHabironaTe nepexo/1 miasMoin3a B AETIa3MOoIn3.

5. Pe3ynbTarel 3aHeCTH B TaOIMILY:

CocrosiHue KJIETOK (pHC.) Hcxonnoe UYepez 5 -7 [Tocne mo6as-
MUHYT JICHUS BOJAbI

KNO3
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Ca(NO3)2 | | |

3AHSTHE Ne 2 (4 gaca)
OCMOTHUYECKOE JABJIEHUE PACTUTEJIBHbLIX KJIETOK

BOITPOCHI JJIA ITOATOTOBKU:

1. OcmoTHuecKoe 1aBIEHUE, €0 3HAUYCHUE B )KU3HU PaCTEHUH.

2. MeTo/b1 onpeesieHrss OCMOTHYECKOTO JaBICHHUS.
[TJIAH 3AHATUA:

Brimonnenue nadopatopHoii paboTsl «OrpeneneHne 0CMOTHYECKOTO JIaBJICHUS KJIETOYHOTO

COKa IJIa3MOJTUTHYECKUM METOI0M).
PABOTA Ne 1. Onpenenenne 0CMOTHYECKOTO JABJICHUS KIIETOYHOI'O COKa IMJIa3MOJIUTHYE-

CKHM METOJIOM.

[TnazmonuTHYecKuil METOJT OpeielIeHHsI JaBJIeHUs KJIETOYHOIO COKa 3aKJII0YaeTCsl B TOM,
YTO Cpe3bl UCCIEAYEMON TKaHH MOTPYXKAIOT B PSAJl pACTBOPOB M3BECTHOM KOHIIEHTPAIUH, a 3aTEM
paccMaTpuBalOT B MUKPOCKOMN. McXons U3 TOTO, YTO IUIa3MOJIHU3 CIIOCOOHBI BBI3BIBATH TOJIBKO
TUTIEPTOHUYECKHE PACTBOPHI, HAXOAT TAaKOW, B KOTOPOM HAOJIOACTCS YTOJKOBBIM IJIA3MOJIU3.
H3oToHnuyeckuii pacTBop OydeT HAXOTUTHCS MEXKAY ATHM PAacTBOPOM M cienayromuM (Oomee
c1a0bbIM), KOTOPBIN HE BBI3BIBAET IIA3MOJIU3A.

MATEPHUAJI 1 OBOPYJIOBAHMUE: pacteopst NaCl (8 kounentparwu ot 0,1 M 10 1 M),
MUTMEHTUPOBaHHBIN Jyk, 10 Mukpouamek [lerpu, mpenapoBajibHast WIJIa, MUKPOCKOM, TPEJ-
METHbBIE ¥ TIOKPOBHBIE CTEKJIA, JI€3BUE, MMUIETKA.

XO/ PABOTHI:

1. B pactBopsr NaCl (B konmentpanuu ot 0,1M mo 1M) noMenaroT KycOuKd 3IUAEPMHUCA
OJHOM M TOM K€ YECIIyH JTyKa.

2. Uepes 20 — 25 MUHYT U3y4alOT CTEINEHb MJIa3MOJIM3a B KIETKaX MPH MAJIOM YBEIHMYECHUU
MHUKPOCKOTIA.

3. TTo naHHBIM OMBITA OMPEAEISIIOT H30TOHUYECKYIO KOHIleHTpaluio pactBopa NaCl.

4. BBIYUCHSIOT BEIMYMHY OCMOTHYECKOTO JABJICHUS, UCIOIb3Yysl M30TOHMUYECKYIO KOHIICH-
Tpanuo. Pe3ynpTaTsl 3aHOCST B TaONIHILY:

KommerTpamst |y \p | oo M | 03M | 04M | 05M | 0.6M | 07M | 0.8M | IM
pactBopa NaCl

Crenens mia3mo-
nu3a (puc.)

CoortHouleHne
C xrerxn ¥ CpaCTBopa

M3oTonnueckas
KOHIICHTPAIIHS
pactBopa NaCl

3AHATHUE Ne 3 (4 gaca)
COCYUIAA CUJIA PACTUTEJIBHBIX KJIETOK

BOITPOCHI IUTA ITOAI'OTOBKU:

1. Cocymias cuna, ee 3Ha4€HHE B )KM3HU PACTCHUI.

2. MeTopl ONpEENeHNs COCYIEH CUIIBL.

3. B3auMoCBsI3b MEXAY KOHILIEHTpAIMEH KIETOYHOTO COKa, OCMOTUYECKUM JIaBJICHUEM, CO-
CyILIEN CUJION U TYprOpPHBIM J1aBJIEHUEM.

[TJIAH 3AHATUA:

Brimonnenue naboparopHoil paboTsl «Omnpenenenne cocymeil CHilbl METOIOM CTpyeK (110

[[TapnakoBy)».
PABOTA Ne 1. Onpenenenue cocymien cuisl MeTooM crpyek (no lapaakosy).
Cuiia, ¢ KOTOPO# KJIETKa CIIOCOOHA cocaTh BOAY, Ha3bIBACTCS COCYIEH CHIION KJIeTKH. Jliis

OIpEAENIEHUs] COCYILEH CHIIbI KJIIETOK, KyCKH MCCIIEyeMON TKAaHU MOIPYKAIOT B Psii paCTBOPOB
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M3BECTHON KOHIICHTpAIMH U MOAOUPAIOT TaKOW PacTBOp, COCYIIasl CHiia KOTOPOTO paBHA COCY-
nieil cune kinetok. Hanbosiee TouHble METOABI OMPEEIICHUs COCYIIEH CHIIbI KJIETOK OCHOBAHbI
Ha U3MEPEHUH KOHLEHTPALMU OKPY>KAIOIUX KIETKH pacTBOPOB.

MATEPHUAJI U OBOPYJIOBAHUE: mratus ¢ npobupkamu, pactBopsl NaCl B koHIeH-
tpamuu ot 0,1 M 1o 1 M, KOpHEIUTO CBEKJIBI, TPOOOYHOE CBEPIIO, CKABIICb, INHEHKA, U3Me-
pUTEINbHbIE MUIMETKU, TUIETKa C OTTSIHYThIM B KAWL KOHIIOM, TpyIIa.

XOJl PABOTHI:

1. B mpo6upku Hamute pactBopsl NaCl. [Iis atoro B mumnerky Hadbpats 10 mut pactBopa; |
MJI BBITYCTUTHh B MAJIEHBKYIO TPOOUPKY, OCTalbHbIE 9 MJI — B GOJBIIYIO TPOOUPKY, CTOSIIYIO
pSAAOM.

2. Briceub cBepOM HIIMHAPUKH U3 KOPHEIIO A CBEKIIbl. Pazpe3ars X Ha KyCOUKH JJTMHOMN
1 cm. [Torpy3uts mo 1 Kycouky BO BCE MaJICHbKHE MPOOUPKH.

3. Yepes 30 MuH B300ATATH OKPAIICHHBIH PAaCTBOP B MaJIeHbKOI npodupke. ITumnerkoii ¢ oT-
TSHYTBIM KOHIIOM HaOpaTh OKpalleHHBIH pacTBOP U MEPEHECTU €r0 B OOJBIIYIO MPOOUPKY C TOU
e KoHueHrpanuei pactBopa NaCl. OtmMeTuTs HanpaBiieHHE ABHKCHUS CTPYUKH.

4. Pe3ynbTaThl 3aHECTH B TaOJIHILY:

Konuenrtpanus

0,IM | 02M | 03M | 04M | 05M | 0,6 M | 0,7M | 0,8M 1M
pactBopa NaCl

Hamnpasnenue
CTPYHKH

CooTHoOILIEHHUE
Sirerkn 1 S pacTBo-

pa

Pa3nes 3. BogHblii pe:kuM pacTeHuid.
Tema 2. Pacnipenenenue u ¢gopmbl BOABI B KJIeTKe H B opranusme. Boanblii 0aianc pacre-
HM.
3AHATUE Ne 4 (4 gaca)
OIPEJEJIEHUE NMHTEHCUBHOCTH TPAHCIIMPAIIM 1 OTHOCUTEJILHOM
TPAHCIIMPALIMM BECOBBIM METOZOM

BOITPOCHI IUTA ITOAI'OTOBKU:

1. Tpancnimpauust. Bunapl Tpancnupanuu.

2. MexaHu3M YCTbUYHOMN TpaHCIIHPALIUH.

3. EnvHULBI yueTa TpaHCIUpaLHH.

ITJTAH 3AHATHUA:

Boinonnenue nabopatopHoil paboThl «OnpeneraeHre HUHTEHCUBHOCTH TPAHCIUPALUU U OT-
HOCHUTEJIbHOW TPAHCIIMPALIMN BECOBBIM METOOM.

PABOTA Ne 1. Onpenenenrie ”HTEHCUBHOCTH TPAHCIIMPALUHA U OTHOCUTEIIHON TPAHCIIH-

paiuy BECOBBIM METOAOM.

Tpancnupanus — 3To npoiecc uCnapeHus BoAbl Ha3eMHBIMU YacTSIMU PaCTEHUH.

WMHTEHCUBHOCTD TPaHCIIMPALMHU — 3TO KOJIMUYECTBO BOJIbI, UCIIAPDEHHOW B €IMHUILY BPEMEHU
€JIMHUIIEH JTUCTOBOM MTOBEPXHOCTH.

OTtHOocHTENbHAS TPAHCIMPALUS — 3TO OTHOIIEHNE UHTEHCUBHOCTH TPAHCIIUPALIUY K MHTEH-
CHUBHOCTHU HCIIAPEHUsI CO CBOOOTHOM BOJHON MOBEPXHOCTHU MPU TEX KE YCIOBHUSAX.

MATEPUAIJI 1 ObOPYIOBAHMUE: nucThsi KOMHaTHBIX PACTEHUH, BECHI C PA3HOBECAMH,
npobupka, yamka [lerpu, 1e3Bue, mpoBoJIOKa, Ba3eIMHOBOE MAacjo, BOJA.

XO/ PABOTHI:

1. ITomoOpate nucT ¢ OGONBIION JTUCTOBOM TJIACTUHKOW U JIOCTATOYHOMN JUTMHBI YEPEIIKOM.
OO6BecT ero KOHTYpHI Ha JucTe Oymaru B kietky. [lozxpesars mon Bogoi uepemiok Ha 0,5 — 1
CM.

2. K npoOupke mpUKpenuTh MPOBOJOKY AJS YKPEIUIEHUsI ee K KOpOoMbICIy BecoB. Hamoi-
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HUTb MPOOUPKY KUIITYCHOM BOJAOH KOMHATHOHM TeMIepaTypbl, He T0JIuBas 10 kpas 1-2 cM.

3. B mpoOupky 1momMecTuTh MOArOTOBICHHBIN JIUCT, HA MOBEPXHOCTH BOJIbI HAHECTH KaIlIio
Ba3eJIMHOBOI'O MacJja.

4. YpaBHOBECHUTH BECHI, IPUKPEIUTH K MPAaBOMY ILJIeHy KOPOMBICIA BECOB MPOOUPKY C JIH-
CTOM M TIIATEJIBbHO B3BECHTh. B Talnuily BHECTH BpeMs Hadaia OIbITa U HCXOIHYIO Maccy.

5. Yepes 40 — 45 MuH MOBTOPHUTH B3BEIIMBaHUE, 3aUKCUPOBAB BpeMsi U Maccy. [1o pa3zHuiie
Macc JIByX B3BELIMBAaHUM (M1- M2) ONPENEIUTh KOJIMYECTBO UCIIAPUBLICICS BOJBI 3a BPEMS OIIbI-
Ta ¢ KOHKPETHOH IUIOLIAAH JIUCTA.

6. IlapannenbHO CTaBUTCA OMBIT IS ONPEAEICHUS UHTEHCUBHOCTH MCIAPEHUS aHaJIOrM4-
HBbIM o0Opa3oM. Mcnapsromeil moBEpXHOCTHIO CIYKHT yarnika [lerpu ¢ Bogow.

7. Pe3ynbratrel 3anecTr B Tabauiy. [1o pe3yabTaram onpiTa BHIYUCIUTD:

o WMHTEHCMBHOCTD TPAHCIIUPALIMK OMBITHOTO PACTCHHUS,
o MHTEHCUBHOCTD MCTIAPCHUS;
. OTHOCHUTENBHYIO TPAHCITUPAITUIO OMBITHOTO PACTCHUS.
O0BeKT IImomanp IIponomxu- mi my mi—mg Huten- OTtHO-
HCCIIeO- UCTIapeHUs TEIBHOCTh CUBHOCTb | CHTENb-
BaHMS (cm?) onbITa (MUH) (r) (r) (r) TpaHCIHU- Hast

paruu TpaHc-
(r/m%*x 4) | nuparus

Pa3znen 3. Boaublii pesxum pacTteHuid.
Tema 3. [locTyniienne u nepeABUKeHHe BOAbI 10 PACTEHMIO.
3AHATUE Ne 5 (4 gaca)
HABJIFOJEHUE 3A IBMXXEHUEM YCTBHUILL 11O MMKPOCKOIIOM

BOIIPOCHI JJIA ITOATOTOBKMH:

1. Oco0eHHOCTH CTPOEHUS! YCTBUYHOIO annapara y 0JHOJA0IbHBIX U JIBYI0JIbHBIX PACTEHUH.

2. Tunel yCTBUYHBIX PEAKLIMN HA YCIOBHS CPEJIBI.

3. MexaHu3M (pOTOAKTUBHBIX YCTHUYHBIX JBUKECHHM.

ITJTAH 3AHATHUA:

1. Bommonnenue nabopatopHoii pabotsl «HabmrogeHne 3a ABHKEHUEM YCTBHUIL MTOJI MUKPO-

CKOIIOM).
PABOTA Ne 1. HaGmronenue 3a IBUSKEHUEM YCTBHIL IO MUKPOCKOTIOM.

["a3000MeH MeXly MEXKIETHUKAaMHU M HapY)KHOM aTMOc(epoil peryiaupyercss yCTbULIaMu.
Kaxxnoe ycTpuiie cOCTOMT U3 JBYX 3aMBIKAIOIIMX KJIETOK, Y KOTOPBIX CTEHKH, PUMBIKAIOIINE K
YCTBUYHOM LI, CHIIBHO YTOJIIIEHBI, TOI/Ia KaK HapyXHbIE YacTH 00OJOYKH OCTAIOTCS TOHKH-
mu. [ToaTomMy nmpu U3MEHEHUH TYpropa 3aMbIKaloIIKe KJIETKU CIOCOOHBI HCKPUBIISATHCS WM pac-
NPSIMJIIATBCS, OTKPBIBAsi MJIN 3aKpbIBasi IPU 3TOM YCTBUYHYIO LIEIb.

MATEPHUAIJT 1 OBOPYZIOBAHUE: nuctes pactenuii, 5% pacTBop TiMIIEpHHA, BOJA,
MUKPOCKOII, IPEIMETHBIE U IOKPOBHBIE CTEKIIA, JIE3BUE, IPENapoBaibHasl UIJia.

XOH PABOTBI:

1. [loAroTOBUTH pacTeHHE K ONBITY: NOJUThH €r0, BBICTABUTH HAa CBET U HAKPBITh CTEKJISH-
HBIM KOJITTAaKOM.

2. CHATB SNUAEPMUC C HUXKHEW CTOPOHBI JIMCTa U IOMECTUTD Ha MPEAMETHOE CTEKJIO B Kall-
mo Boabl. [Ipm MamoMm yBeIM4YEeHMM MHKPOCKOINAa HalTHM ycrbuua. IlepeBecTm MHKpOCKON Ha
0o0JbIII0€ YBEIMUYEHHE, HAWTH YCTHHIIE U 3apUCOBATH €TO.

3. 3aMeHHTH B mpernapaTe Boay Ha 5 % pacTBOp TIUIIEpUHA U MPOHAOIIOAATH 32 U3MEHEHH-
SMH B 3aMBIKAIOIINX KJIETKAX U [HUPUHON YCTbUYHOM IIEIH.

4. 1o0aBuTH K MpenapaTy BOAY U MPOJIOJKUTH HAOIIOCHHE 38 YCThbUIIAMH.

5. Pe3ysnbTatTel 3aHeCTH B TaOIHILY:

VYcenosus Cser + Boga Cset + 5 % pacTtBO Cser + Boza
p p
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TJIMIICPUHA

CocrosiHue yCTHUIL: 3a-
MBIKAIOIIUX KJIETOK
YCTBUUHOM 11esH (pHuc.)

[TpuunHa HabIIOMaEMO-
ro SABJICHUS

2. Bommonuenue naboparopaoit padotsl «llepenBukeHue BOIbI 10 PACTCHHUIO.

PABOTA Ne 2. TlepeaBuskeHure BOJbI IO PACTEHUIO

[lepenBurkeHue BoAbl C paCTBOPEHHBIMH B HEW MHHEPAJIbHBIMU BELLIECTBAMHU OCYIIECTBIISA-
€TCsl B pAaCTEHHUH 10 COCYy/1aM KCUJIEMBI.

MATEPUAIJI 1 OBOPYIOBAHHUE: nober komHaTHOTO pacTeHwus (OeroHus, 6amb3aMuH,
KOJIEYyC), pacTBOp (pPyKCHHA, MUKPOCKOII, MPEIMETHbIE M MOKPOBHBIE CTEKJIA, MpernapoBaabHas
UIJIa, JIe3BUE, MUIETKA, TUCTUILIMPOBAaHHAs BOJIA.

XO/ PABOTHI:

1. OTMBITH YepelIoK pacTeHHs OT KpacUTEI.

2. Cpe3aTb KOHUYMK yepenika Ha 0,5 cm.

3. JIe3Buem crenatb TOHKUMN IONIEPEUHBI cpe3 YepeliKka ONbITHOIO PACTEHUSI.

4. [TomecTHUTh €ro Ha MPEIMETHOE CTEKJIO B KAIUTIO BOJIBI.

5. PaccmoTpeTh npu MajioM yBEJIMYEHMHM MUKPOCKONA MPOBOJALIMN MydoK. OTMETUTD, Ka-
KM€ AJIEMEHTHI POBO/ISIIETO MMyYKa OKPAIICHBHI.

6. Pe3ynbTarel npecTaBUTh B BUJIE PUCYHKA.

Pa3nes 3. BogHblii pe:kuM pacTeHuid.
Tema 4. ®u3noj0ru4ecKrue OCHOBbI YCTONYMBOCTH PACTEHHUH K 3acyxe.
3AHATHUE Ne 6 (4 yaca)
OITPEJEJEHME JITHEBHOI'O BOJHOI'O JIEGUIUTA JIUCTHEB PACTEHUM

BOITPOCHI VT4 ITIOAI'OTOBKU:

1. JIneBHO# BoHBIN AeuuuT. [IpuurHbI €ro NosBICHHUS.

2. «Kputnueckre nepruoab» B AKU3HU PACTEHUHN K HEOCTATOYHOMY BOJOCHA0KEHHUIO.

3. Apganranuy pacTeHui K BpEMEHHON HEXBATKE BOJBI.

[TJIAH 3AHATUA:

1. Boinonnenue naGopaTopHoit paboTel «OmpeaesneHne JHEBHOTO BOJHOrO AeduuuTa Ju-

CTBEB PACTEHHUIN».
PABOTA Ne 1. Onpenenenve AHEBHOTO BOAHOTO ASPUIINTA JTUCTHEB PACTCHUIA

JlHeBHOW BOJHBIA JEPUIUT — 3TO HEJOCTATOK BOJABI B TKAHAX PACTEHUM, BBIPAXKEHHBIN B
IpoueHTax. B nomyzneHHble yacsl coAepKaHUE BOABI B JIUCThSIX IPUMEPHO Ha 25-28 % MeHblle
[0 CPAaBHEHUIO C YTPEHHUMH. Y BEIMYEHHUE BOJHOTO JePHUIIUTA COMPOBOXKIAACTCS YMEHbIIEHUEM
BOJIHOT'O IIOTEHIMAIA JTUCTHEB.

[TonyneHHblii BoAHBIM NedUUIUT HpeacTaBisieT cOO0M HOpMalbHOE SIBIEHHE M 0CO0O0M
OIACHOCTH JUIsl PACTUTEIBLHOIO OPraHu3Ma He MPEeCTABIISET.

MATEPUAIJI U OBOPYIOBAHUE: nucths pacTeHuit, BEChl C pa3HOBECAMH, CYIIMIbHBIN
mkad, KpucTaaiu3aTop, GuiIbTpoBaibHas Oymara, Boja.

XOH PABOTBI:

1. B3BecuTh TUCTbHS ONMBITHOTO pacTeHus (IPUMEPHO 5 T).

2. [loMecTUTh UCThSI B KPUCTAILIA3ATOP C BOJIOM KOMHATHOW TEMITEpATyphl JJIs HACHIIIE-
HUA UX BoAou Ha 30 MUHYT.

3. BBIHYTb TMCThS, OCYIIUTH UX (PHIBTPOBATILHOM OyMaroil 1 MOBTOPHO B3BECHUTb.

4. BpICymIUTh JHUCThS B CYHNIMJIBHOM IIKady A0 aOCOIIOTHO CYXOTO COCTOSIHUSI (JIMCThS
JIOJDKHBI XOpOowo KpomuThest). CyIlnuTh CleyeT Ha ra3ere, IOCTOSHHO MEepEeMEINBast JTUCTbSL.
B3Becurs cyxue JIMCTbs.

5. Pe3ynbrarhl 3aHecTd B TaOIHUILY:
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Bup pac- Celipas Macca mu- | A6comotno | Koa-Bo Bo- | Koi-Bo Boanl, | Bomgubiit
TCHUS mMacca CThEB IOCJIE | Ccyxas Mac- IIbl, HACBI- | COJIEpIKaIIeics | neduIur,
JINCTHEB, | HACBIIIEHUS | Ca JINCTHEB, HIAFOIIEH B JINCTBAX, T %
r (my) BOJIOH, T r (m3) JUCTBSI, T (m1—ma)
(m2) (M2 —ma)

6. Paccunrarhs BoaHbBIN neHUIMT onbITHOTO pacTeHus. CaenaTh BBIBOJ O MPUYHHE Pa3HOU
BEJIMYMHBI BOJHOTO JIe(DUITUTA Y PACTEHUH pa3HBIX MECT MPOU3PACTAHUS.
®dopmyna s pacdera BOJHOTO AehHUIINTA TUCTHEB PACTCHHI
(m, =m;)—(m, —m,)
B,ZZ — 2 3 1 3
m, —m,

x100%

Pasznea 4. Yriepoanoe nuranmne pacreHuii. ®oTocuHTE3.
Tema 6. [IurmeHTsI JIMCTA.
3AHSTHE Ne 7 (2 vaca)
CBOMCTBA I[IUTMETHOB JIMCTA. XUMWYECKHWE U ®U3NYECKUECBOMCTBA
XJIIOPODOUJIIITA

BOITPOCHI VT4 ITOAI'OTOBKU:

1. CyurHocTh ¥ 3Ha4eHue npouecca poToCHHTE3A.

2. CTpoeHue XJI0pOIIIacTOB.

3. Xnopoduiui: cTpoeHne, XuMH4Yeckre U pU3NIecKue CBONCTBA.

[TJIAH 3AHATUA:
1. BeimonneHnue 1abopaTopHoil paboThl « XMMHUYECKHE CBOMCTBA XJI0pOhUIIIaY.
OIIBIT Ne 1. ITonyyeHnue cnupTOBON BBITSKKM CMECH TUTMEHTOB JIMCTA
MATEPUAIJI 1 OBOPY IOBAHME: nuct pacteHus, CTynKa U ECTUK, HOXKHUIIBI, BOPOH-
Ka, YUCThIe MPOOUPKH, PUIbTPOBaTIbHAS Oymara, STUJIOBBIA CIIUPT.
XO[H OIIBITA:

1. I3Menb4eHHBIN JTUCT PACTEHUSI PaCTEPETh B CTYIIKE J0 MOIYYEHUS OAHOPOJIHON MAaCCHhI.

2. K nony4eHHoi Macce 100aBUTh ATUIIOBBIM CIUPT U MPOJODKUTH pacTUPaHUE.

3. BropuuHo 106aBUTH CIUPT, cCOOpaTh HA AHO CTYIKH PacTePTyIO Maccy, OTQPUIBTPOBATH B
CYXYIO UHCTYIO ITPOOMPKY depe3 ckiaaxdarelii GuiabTp. [lomyueHHbIil 00beM pa3inuTh Ha 2 4acTu
B COOTHOILIEHUU 3:2.

OIIBIT Ne 2. Paznenenue cMecu nurmMeHToB 1o metony Kpayca
MATEPUAIJI 1 OBOPYJIOBAHMUE: cnupTroBasi BBITSDKKA CMECH MUTMEHTOB JIUCTA, Yd-
CTbI€ MPOOUPKHU, MMUIETKA, OCH3UH WM NETPOeHHbIN 3(hup, AMCTUILIMPOBAHHAS BOJA.
XOJ OIIBITA:

1. K 2 — 3 ma ciupToBO# BBITSDKKH 100aBUTH B 1,5 pasza Oonbimii o0beM OeH3uHa (TeTpo-
neiHoro 3¢upa) u 2 — 3 Karm JUCTHIUTMPOBAHHON BOJIBI.

2. IIpoOupKy PHEPTUYHO BCTPSIXHYTh HECKOJIBKO Pa3.

3. [IponaGmroaath paszeieHre CMeCH MUTMEHTOB. Pe3ynbTaT npeicTaBuTh B BUE PUCYHKA.
CraenaTb BBIBOJI O CIIOCOOHOCTH MUTMEHTOB PACTBOPATHCS B Pa3HBIX PACTBOPUTEIIAX.

OIIBIT Ne 3. JleiicTBue 11en09u Ha XJI0pohuiuT (OMbUIEHHE XJIOpO(IILIa).
MATEPUAIJI 1 ObOPYJIOBAHMUE: pa3nenennas no Kpaycy BbITSKKa IUTMEHTOB JIMCTA,
YrCThIe TPOOUpPKH, TBepaas menous NaOH.
XO/I OIIbITA:

1. BerpsixHyTh MpoOUpPKy ¢ pasneieHHbIMU 1o Kpaycy murMeHTaMu U pasjiuTh Ha 2 Mpo-
o6upku. OHy TpoOUPKY OCTAaBUTH JUISI KOHTPOJIS.

2. Bo BTOpYy10 nmpoOupky 100aBUTh KyCOYEK IICIOYH B JOOUTHCS TMOJTHOTO €€ PAaCTBOPCHHS
IIPY JIETKOM B30aJIThIBAHUU.

3. Ilponabuto1aTh U3MEHEHHE OKPACKH BEPXHETO U HUYKHETO CJIOEB, CPABHUTH C KOHTPOJIEM.
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CpaBHUTS KenThle CiIoU. Pe3ynbTaT NpeAcTaBUTh B BUJIE PUCYHKA.
OIIBIT Ne 4. TToryuenue dheodutrHa 1 00paTHOE 3aMEIICHUE BOAOPO/Ia aTOMOM MeTalia
MATEPUAIJI 1 OBOPYJIOBAHUE: cnuproBasi BBITSDKKA CMECH ITUIMEHTOB JIMCTA, YU-
cteie npobupku, 20 % pacteop HCI, pactsop Cu(CH3COO)s.
XO/I OIIbITA:
1. K 2 mn conupToBoii BeITsDKKH mipwiuth 0,5 mi 20 % pacteopa HCI. B36onrats, mpona-
0J1t01aTh U3MEHEHUE OKPACKHU.
2. Jlo6aButh B mpobupky 0,5 — 1 mu ykcycHokucioi meau. IIponaOmogaTe M3MEHEHHE
okpacku. CpaBHUTb C KOHTpOJIEM. Pe3ynpTaThl IpEeICTaBUTh B BUJE PUCYHKA.
1. Boinonnenue naboparopHoit paboTsl «Puznyueckrue CBOMCTBA XJI0pOodUsLIay.
OIIBIT Ne 1. Cnioco6HOCTH XJTOpOodmLIa K (IFOOPECICHIINH
MATEPHUAJI U OBOPYJIOBAHMUE: cnuprtoBasi BBITSKKAa CMECH MHUTMEHTOB JIKCTA,
HACTOJIbHAS JIaMIIa.
XOJ OIIBbITA:
1. CoupToBYIO BBITSKKY IUTMEHTOB JIUCTA PACCMOTPETH B MPOXOAAIIEM U OTPAKEHHOM J1Y-
Yax CBeTa.
2. CpaBHHUTH LIBET pacTBOpa B MPOOUpPKE W OOBACHUTH NPUYHMHY. Pe3ynpTaT npeacTaBuTh B
BU/JIC PUCYHKA.
OIIBIT Ne 2. M36upartenbHOE NOTIONIEHUE TMTMEHTAMU COJTHEYHON SHEPTUU
MATEPUAJI 1 ObOPYIOBAHMUE: pa3aenennas no Kpaycy BITSKKa IUTMEHTOB JIMCTA,
CIEKTPOCKOII.
XOH OIIbITA:
1. Paznenennyto no Kpaycy BBITSIKKY IUTMEHTOB PaCCMOTPETh Yepe3 CIIEKTPOCKOI, I00Ye-
PEIHO 3€JIEHBIN U JKENTHIH CIOU.
2. B kaxxJ10oM cilydae OTMEYaroT BbINAJaroLUe (TEMHEIOIINE) YyUYacTKU criekTpa. B Hux uuer
MOTJIOLIEHUE COJIHEYHOW PHEPrUM. Pe3ynbrar nmpeicTaBuTh B BUIE PUCYHKA.

Pa3nesa 4. Yraepognoe nuranue pacrennid. ®orocunres.
Tema 7. ®oTOCHHTE3 KAK COYETAHUE CBETOBBIX H TEMHOBBIX PeaKIMil.
3AHATUE Ne 8 (4 gacoB)
BJIMSTHUE BHEIIHUX YCJIOBU HA ®OTOCUHTE3 BOJIHBIX PACTEHUI
BOIIPOCHI JJIA ITOAT'OTOBKMH:
1. 3aBucumocTs hoTocuHTE3a OT (PaKTOPOB BHEUTHEH CPEIbI.
2. BausiHue BHYTpeHHUX (PaKTOpPOB Ha mpoliecc POTOCHHTE3A.
3. ®OTOCHHTE3 U YpOKaH.
ITIUTAH 3AHATUA:
1. Bomnonnenue nabopaTopHoil paboThl «BiusiHUe BHENIHUX yCIOBUN HA HHTEHCUBHOCTbH (POTO-
CHHTE3a BOJIHBIX PACTECHHI».
PABOTA Ne 1. Biiusinue BHEUTHUX YCIIOBUI Ha HHTEHCUBHOCTH (DOTOCHMHTE3a BOJIHBIX pAaCTEHUIN
MATEPUAJI 1 OBOPYJIOBAHUE: npobupku, XMMHUECKHE CTaKaHYMKH, TEPMOMETP,
CKaJIbIIEJIb, Yachl C CEKYHJHOW CTPEJIKOM, NMCTUILIMPOBaHHas BoAa, 4 % pacTBOp MEAHOIO Ky-
1opoca, HaChIIEHHBI aMMHuaKkoM, 1 % pacTBOp ABYXPOMOBOKHUCIIOTO KaJIHsl, BETOUKH JIOIEH.
OIIBIT 1. 3aBucumocth HoTOCHHTE3a OT UHTEHCUBHOCTU OCBEIIICHUS
XO/J PABOTHI:
1. B34Th BETOUKY 3J10/1eM C HENOBPEKIECHHON BEPXYIIEUHOW MOYKOM, nnuHOoW 6-8 cm. Iloape-
3aTh €€ MOJ] BOJIOM U MOMECTUTH B IPOOHUPKY C BOJOM Cpe3aHHBIM KOHIIOM BBEPX.
2. BBICTaBUTb MIPOOHMPKY C PACTEHUEM Ha SIPKUI COJIHEUHBIH cBeT. VI3 cpe3aHHOro KOHIa BETOYKU
HAUYMHAIOT BBIJENATHCA My3bIpbKH raza. Koryna Tok my3bIpbKOB CTaHET paBHOMEPHBIM, MOJACUU-
TaTh KOJMYECTBO MYy3bIPbKOB, BBIJCIUBIINXCS B T€deHUE | MUHYTHI (OTCUET MPOU3BOIUTH 2 pa3a
C MHTEPBAJIOM B 1 MUHYTY).
3. Ilepenectu mpoOHUPKY C paCTCHHEM Ha PAaCCESHHBIN CBET, OCTaBUTh HA 5-10 MUHYT Ui ajar-
TalliM B HOBBIX YCJIOBHSX M MPOU3BECTH OTCUYET MY3bIPHKOB TAK K€ KaK B [IEPBOM CIIy4ae.



19

4. TloctaBuTh MPOOUPKY C OMBITHBIM PACTEHHEM B T€Hb, yepe3 5-10 MUHYT CHOBa MPOU3BECTH
OTCYET ITY3bIPbKOB TaK, KaK ONHCAHO BBIIIIE.

5. BHOBB BBICTaBUTH MPOOUPKY C PACTCHHEM Ha SIPKUK COJTHEYHBIN CBET, yepe3 5-10 MUHYT mpo-
U3BECTU OTCUET ITY3bIPHKOB.

6. Bce nannble 3aHecTu B Ta0IuLy:

OmneITHOE pac- Ko:1-Bo y3bIpbKOB KHcCI0poJa B 1 MUHYTY
TEHUE [Ipu sipxom con- | Ilpu paccesHHOM B tenu [Ipu sipkom coui-
HEYHOM CBETE€ | COJIHEYHOM CBETE HEYHOM CBETE

1 ooBT. | 2 moBT. | 1 moBT. | 2 MOBT. | 1 mOBT. | 2 mOBT. | 1 MOBT. | 2 MOBT.

Dionesa KaHaI-
cKas

Cpennee

7. Caenatb BBIBOJ| O BIIMSIHUM UHTEHCUBHOCTHU CBETa Ha Ipouecc (POTOCHHTE3A.

OIIBIT 2. Briiusinue crekTpaabHOrO COCTaBa CBETa HA HHTEHCHBHOCTH (DOTOCHHTE3a

XOI PABOTBI:
1. B Tpu XMMHYECKUX CTaKaHUMKa HAJIUTh PACTBOPBI: B NEPBBI — TUCTHILIMPOBAHHYIO BO/Y; BO
BTOpoi — 1 % pactBop K2Cr204, KOTOpBI morsonaer cuHe-(puoseToBble CIEKTPhl U MPOITyCKa-
eT KpacHble JIyur; B TpeTuil — 4 % pactBop CuSOs, HACHIIIEHHOTO aMMHAKOM, KOTOPBIi HOTJIO-
I1aeT KPacHbIE CIIEKTPBI U MPOITYCKAET CUHE-(UOJIETOBBIE JIyUH.
2. ITpoOupKy ¢ BETOYKOMW 3JIOJICH OMYCTUTh B CTAKAHYMK C YACTOW BOAOMW, BBIIEPKATH 5 MUHYT
(pacTeHue MOJDKHO aJalTUPOBAThCS K M3MEHUBIIMMCS YCJIOBHUSAM). 3aTeM IMPOU3BECTH OTCUET
Iy3bIPHKOB, BBIJICIMUBILNXCS B TeueHUE 1 MUHYTHI (2 pa3za ¢ UHTEpBaJIOM B | MUHYTY).
3. Ilepenectu nmpobupky ¢ pacrenueM B crakaHuuk ¢ KoCr2O4 (kpacHbIil 3KkpaH), yepes3 5 MUHYT
IIPOU3BECTU OTCYET MY3bIPHKOB.
4. CHOBa IOMECTUTh MPOOUPKY C paCTEHUEM B CTAaKaHYUK C BOJOH (OeciBeTHBIN KpaH), yepe3
5-10 MUHYT NOJICYUTATH KOJIUYECTBO ITY3bIPbKOB.
5. IlomectuTh MpoOUPKY ¢ pacTeHHeM B crakaHuuk ¢ CUuSOs (cuHMIA 3KkpaH), yepe3 5 MUHYT
MOJICYUTATH KOJMYECTBO MY3bIPHKOB.
6. CHOBa nepeHecTH NpoOUPKY B CTaKaH C BOJOU, Yepe3 HECKOJIbKO MUHYT MOJICYUTATh KOJIUYe-
CTBO Iy3bIpbKOB. PaboTy Bce BpeMs BEyT ¢ OJJHOM U TOM e BETOUKOI 310eH.
7. IlonydeHHbIe pe3yJbTaThl 3aHECTH B TaOJIUILY:

OmnbITHOE Komn-Bo my3sIppKOB KHCI0pOAa B 1| MUHYTY
pacteHue becuBeTHbIi Kpachsiit becusernbiii | Cunuii sxkpan | becrneTHslit
9KpaH (Boja) JKpaH sKpaH (Boja) (CuSO0a4) sKpaH (BoAa)
(K2Cr204)
1 2 1 2 1 2 1 2 1 2
MOBT. | MOBT. | MOBT. | MOBT. | MOBT. | MOBT. | MOBT. | MOBT. | MOBT. | MOBT.
Onones xa-
HaJICcKas
Cpennee

8. Chenath BBIBOJI O BIUSHUU CIIEKTPAJIbHOTO COCTaBa CBETAa HA MHTEHCUBHOCTh (POTOCHHTE3A.
OIIBIT 3. Briusinue temnepaTypbl HA MHTEHCUBHOCTh (JOTOCHHTE3a
XOJl PABOTHBI:
1. ITpoOupKy ¢ BETOUKOW 3J10/1€M MOCIEJOBATEIBHO TOMECTUTh B CTAKAaHYMKH C BOJIOM pa3HOM
temneparypst (10 °C, 15 °C, 25 °C). OnsIT IpoBecTH mpu SPKOM CONHEYHOM CBETE, B JBYX II0-

BTOPHOCTSIX.
2. Pe3ynbpTaThl (KOJIMYECTBO BBIJECIUBIINXCS MMY3bIPHKOB B T€U€HHE | MUHYTHI) 3aHECTH B TaOJIH-
iy:
OnbITHOE pacTeHUE KoJ1-Bo my3bIpbKkOB KMCIOpOJa B | MUHYTY
npu temneparype 10 | npu remneparype 15 | npu temneparype 25
°C °C °C

1 moBT. ‘ 2 NOBT. | moBT. ‘ 2 NOBT. | moBT. ‘ 2 MOBT.
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Oroaes KaHaacKas

Cpennee

3. C,Z[eHaTb BBIBOJl O BIIMAHUU TEMIIEPATYPhl HA HHTCHCUBHOCTDH (bOTOCI/IHTe3a.

Pazgen 5. MunepajibHOe IMTAHUE PACTEHH.
Tema 8. [TouBa Kak HCTOYHUK NMUTATEJBHBIX BElIECTB.
3AHSTHE Ne 9 (2 yaca)

MUKPOXMMUYECKWI AHAJIN3 30JIbI

BOITPOCHI JJIA ITOAT'OTOBKMU:

1. 3HaueHne MMHEpAIbHBIX 3JIEMEHTOB B )KM3HU PACTCHUM.

2. MeTobl nccieioBaHus MOTPEOHOCTH PACTEHUI B DJIEMEHTaX MUTAHUS.

[TJIAH 3AHATUA:
Brimonnenue naboparopaoit pabotsl «MUKPOXUMUYECKHUI aHATIN3 30JIbD».
PABOTA Ne 1. MUKpPOXUMHYECKUI aHAINU3 30JIbI
3oma, moayyaemasi pu CX)KUTAHUM PACTEHUH, COACPKUT OOJIBIIOE KOJTMYECTBO JIEMEHTOB,
cpeau KOTOphIX pasznudatoT MakpoanemeHTsl (P, S, K, Ca, Mg) u mukposnements! (Fe, Cu, Zn,
Mo, Mn u 1p.)
MATEPHAIJI U OBOPYJIOBAHMUE: 307na, monyueHHas Mpu CKUTAaHUH JIUCTHEB, JPEBEC-
Has 30:1a, 20 % pactBop HCI, 1 % pactBop H2SO4, 10 % pactBop NH3, 1 % pactop NazHPOg,
1 % pactBop mosmOmata ammonus B 1 % HNO3, 1 % pactsop Na:PbCu(NO3)2, 1 % pactBop
AgNOs3, 1 % pactBop Sr(NO3)2, 1 % pacTBOp KeNTOM KPOBSHOMN COJIM, TUCTHIUTMPOBAHHAS BOJIA,
POOUPKH, BOPOHKA, MUIETKH, (PUIBTPOBANIbHAS OymMara, KapaHaaml 1o CTeKITy, CTCKJISTHHBIC Tia-
JIOYKHU C 320CTPEHHBIM KOHIIOM, MUKPOCKOII, IPEIMETHBIC U IIOKPOBHBIE CTEKIIA.
XOH PABOTBI:

1. TIpuroToBuTH JIBE BBITSDKKU 30JIbI: OJHY B Boje, BTOpyio — B 20 % pactBope HCI. st
3TOr0 HACHINIATh B MPOOHUPKY 30Ty PACTCHHUN U 3IMTH MPUMEPHO 4-X KpaTHBIM 00BEMOM BOJIBI
win 20 % pactBopom HCI. OtdunsTpoBaTh mogyueHHbIE PACTBOPHI B YUCThIC MPOOUPKHU Yepes3
CKJIayaThie (QUIBTPHI.

2. IluneTkoil HaHECTH Ha MPEIMETHOE CTEKJIO MaJeHbKHE KamlelbKH pacTBOpA U pPEaKTHBA
Ha PacCTOSIHUM 2 — 3 CM JPYT OT ApyTa.

3. C moMoIIbpI0 CTEKIITHHON Malo4YKu COSAUHUTH KarelbKUu TOHKUM TyrooOpa3HbIM KaHa-
oM. B mecTe coennuenus mpoHadroaaTh 00pa3oBaHue KPUCTAJLIOB.

4. Kpucramimyeckuif 0caJoK pPacCMOTPETh MOJ MHUKPOCKOTIOM W 3apUCOBaTh. 3amucarth
YpaBHEHUS MPOBEICHHBIX peakiuii. CaenaTh BEIBOJ O MPUCYTCTBUN TOTO WJIM HHOTO JJIEMEHTA B
30JI€ PaCTCHUM.

Peakuus Ha x70p:

KCI + AgNOz = AgCl | + KNOs

benblii TBOpO-
YKHACTBIA 0CaJI0K
Peakuus Ha kanuii:
NazPbCu(NO3z)2 + 2 KCI = K2Na2PbCu(NOs3)2 | +2 NaCl
Kpucrammmuecknii ocamok
Peaknusa Ha kanpui:
CaCl; + H2SO4 = CaSO4 | +2 HCI
Kpucrannnuec-
KHI 0CaJIOK
Peaknusa Ha Maruui:
MgCl2 + NaoHPO4 + NH3 = NH4MgPO4 | + 2 NaCl
Kpucrannmueckuit
0CaJIoK
Peakmus va pocdop:
H3PO4 + (NH4)2M004 + 21 HNO3 = (NH4)3PO4 <12 M0oO3 | +21 NH4NO3
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Kpucrannuueckuii ocanok

Peakuus Ha cepy:
NaxSO4+ Sr(NO3)2 = SrSOs | + 2 NaNOs

Kpucrannuuec-

KHMH 0CaJI0K
Peaknus Ha xeine3o:
4 FeClz + 3 K4[Fe(CN)s] = Fes[Fe(CN)s]s + 12 KCI

bepnunckas nazypb

Pa3znes 7. [ipixanue pacTenuii (0MoJIorn4eckoe OKMCJIeHne).
Tema 11. CymiHOCTb ¥ POJIb AbIXaHMS B )KU3HU PACTEHMH.
3AHSTHE Ne 10 (2 yaca)
MHTEHCUBHOCTH JIbIXAHUS PACTEHUM

BOIIPOCHI JJIA ITOAT'OTOBKH:

1. CymHOCTb 1 poJib ABIXaHUS B KU3HU PACTEHUH.

2. IHTeHCUBHOCTH JibIXaHUs. lI3MeHeHne MHTEHCUBHOCTH JIbIXaHUsl B OHTOI'€HE3€ PACTCHUM.

[TJIAH 3AHATUA:
1. Beinonnenue nabopatopHoit paboTsl «OnpeneneHne MHTEHCUBHOCTH JIbIXaHHsI IO KOJIU-

yectBy BoenuBinerocsi CO2 (meron boiicena — Mencena).

PABOTA Ne 1. OnpesenieHrie MHTEHCUBHOCTH JIBIXaHUS 110 KOJIMYECTBY BbIJIETUBIIETOCA
yraekuciioro ra3a (merona boiicena — Mencena)
VHTEHCUBHOCTD JBIXaHUS OMPEENAeTCS KOJIMYECTBOM MUJUIUTPAMMOB YIJIEKHCIIOTO rasa,

BBIJICIIUBIICTOCS 3a 1 gac IIPpU OKHUCJICHUHU Ir paCTHTGHBHOﬁ MaccChI.

MATEPUAIJI 1 OBOPYJIOBAHMUE: Becol ¢ pazHoBecamu, mpuOOp 7Sl OMpeesieHus] UH-

TEHCUBHOCTH [IBIXaHHUS, PACTUTENBHBIN 00BeKT (mpopocmme cemeHa), 0,1 M pacrsop NaOH,
pacTBOp IAaBEIEBOI KUCIOTHI, pacTBOp QeHosdTanenHa, MUneTka, MepHbIN IIHITHHIP.

XO/ PABOTBI:
1. YpaBHOBECUTH BECHI U B3BECUTH PACTUTENIbHBIA MaTepHal.
2. B HmkHIOI0 9acTh npubdopa HamuTh 10 mur menoun NaOH.
3. B BepxHIOI0 yacTh NpUOOpa MOMECTUTh HABECKY PACTUTEIBHOIO MaTepuana u 3apuKcH-

poBaTh BpeMs Havaja OIbITa.
4. Yepes 30 — 40 MUH TUTPYIOT I1aBeJIeBON KUCIOTON 1o (penonpranenny 10 M1 KOHTPOIIb-
HOoU 1 10 mu1 onbrTHOM mentoun (1 mut kuenotsl = 1 mMr CO»).
5. PesynbraThl 3aHecTH B Tabnuiy. 1o mogydeHHBIM JaHHBIM BBIYUCIUTH MHTEHCHUBHOCTD

JIBIXaHMSL.
Pacturens- Macca [Iponomxu- TurpoBanue (M) WNHuren- Cpen-
HBIM 00BEKT (r) TEJIbHOCTh Kon- O Pa3- | cuBHOCTB HEe
OTbITa (MHH) TPOJIb TIBIT HHULA B JbIXaHUs
TUTpE

OOPMVIJIA IJIs BBIUMCIIEHUA MTHTEHCUMBHOCTU AbIXAHUA:
i = Amump. ® 60 mun. el
m of

HaeecKu onvima

3AHSATHUE Ne 11 (4 gaca)
JIBIXATEJIbHBII KOB®DOUITUEHT
BOITPOCHI JI ITOATOTOBKMU:
1. CyOcTpaTsl abixaHus. JpIxaTenbHbli KO3 PUIUEHT.
2. 3aBUCUMOCTD JIbIXaTeIbHOTO KOd(PuIMeHTa oT KauecTBa CyOCTparTa JbIXaHHs.
[TJIAH 3AHATUA:
Brimonaenune nabopatopHoit paboThl «OmnpeneneHne AbIXaTebHOro KO3 GUIIMEHTa TTPO-

pacTaromunx CCMsH.
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PABOTA Ne 1. Onpenenenue IpIxaTeabHOro K03 (GUIMeHTa IpopacTaloUINX CEMsH

JlpixaTenbHbIM KO3 GUIIMEHTOM HA3bIBAECTCS OTHOILIEHUE 00BbeMa BBIJCIEHHOTO IMPH Ibl-
XaHUU YIJIEKHCIIOTO ra3a K 00beMy MOTJIOUIEHHOTO KUCIIOpoia. Bennynna apixateabHoro Koad-
dbunueHTa 3aBUCUT OT TOT0, KaKKe BEIIECTBA UCIIOJIb3YIOTCA MIPH JIbIXaHUH.

MATEPUAJT U OBOPYJIOBAHUE: mpopocune cemena, 20 % pactsop NaOH, mpubop
JUISL OTIPEeNICHUs AbIXaTeIbHOro Kod(duimeHTa, cTakaH ¢ BaTOM, MOJOCKH (PUIBTPOBaIbHOU
OyMmaru, Ba3eJINHOBOE MacJo, ITUHIIET.

XOHA PABOTBI:

1. [TomecTuTh B MPOOUPKY MPOPOCIINE CEMEHA COM (IO MOJIOBUHBI MPOOUPKH). 3aKPHITh
poOUPKY IPOOKOH CO CTEKIITHHOM TPYOKOiA.

2. IIpu HaKIOHHOM MOJIOXEHUU MPOOUPKH, BBECTH B TPYOKY KAIlIIO Ba3eIMHOBOTO Macia.
[ToctaBuTh MPOOUPKY B CTAKaH C BaTOM.

3. OT™MeTUTh, I71e HaXOUTHCS KaIlasl IEPBBIM PE3UHOBBIM KOJIbLIOM. Uepe3 5 MUH OTMETUTh
BTOPBIM KOJIBIIOM, KAKO€ PACCTOSTHUE MPOIIIa Karuid. ITO pacCTossHUEe (PUKCUPYIOT.

4. OnbIT TOBTOPUTH 3 pas3a, BCE BpeMs, BRITPSAXHBAS KAaIlIi0 Ha (GUIBTPOBAIBHYIO Oymary.

5. CmouuTh Kycouek punpTpoBangbHOi Oymaru 20 % pacTBOPOM IEJIOYH, BBECTU €T0 MUH-
[IETOM B NMPOOHUPKY TaK, YTOOBI OHA HE Kacajach MpoOKU. [I0BTOPUTH OMBIT C Ba3eIMHOBOMN Karl-
nen 3 paza.

6. Pesynbprar 3aHectu B Tabnuiy. 1o momydeHHBIM TaHHBIM BBIYUCIUTH JBIXATEIbHBIA KO-
s durment.

Pactu- Paccrostame 3a 5 muH (06e3 Paccrosinue 3a 5 mun (co me- | Cpennee 2 | JIK
TEIbHBIN ICJIOYH ) JIOYBIO) — cpenHee
00BEKT VCO2 - VO2 (cm) VO2 (cm) 1 VCO>
VCO2 VO,
1 2 3 Cpen- 1 2 3 Cpen
Hee 1 Hee 2

3AHATUE Ne 12 (4 ygaca)
I[TOTEPA CYXOI'O BEHIECTBA ITPU ITPOPACTAHUU CEMSH

BOIIPOCHI JJIA ITOATOTOBKMH:

1. OcoOeHHOCTH TpOpacTaHus CEMSH.

2. B3anuMocBsI3b POLIECCOB AbIXaHUS U (POTOCHHTE3A.

[TJIAH 3AHATUA:
Beimonnenune nabopatopHoii pabotsl «lloTeps cyxoro BeriecTBa Npu NpoOpacTaHUK CEMSHY.
PABOTA Ne 1. IToreps cyxoro BelecTBa npu NpopacTaHUU CEMSIH

JIbIXaHHuEeM Ha3bIBAIOT OMOJIOTHUECKOE OKUCIEHHE OPraHUYECKHX BEIIECTB /10 YIJIEKUCIIOTO
rasa v BOJIbI, MPOUCXO/IAIIEE C OCBOOOXKAeHHEM dHeprun. Hanbosee yaoOHbIi 00BEKT 715 yueTa
KOJIMYECTBA U3PACXO/I0BAaHHBIX HA JIBIXaHUE OPTaHUYECKUX BEILIECTB — IPOPACTAIOIINE CEMEHA.

MATEPUAIJI U OBOPYJIOBAHUE: cemena cou (daco:u), Becbl ¢ pa3HOBECAMHU, OIHIIKH,
CYUIMIIBbHBIN 1IKad, OOKCHI, KPUCTAIUIN3ATOP, CTaKaHbl, PUIBTpOBaJIbHAs Oymara, BoJa.

XO PABOTBI:

1. B3Becuth cemena cou (aBe nmopuuu mo 10 cemsin).

2. OmHy nopumio ceMsiH moMecTuTh Ha 40 — 50 MHH B cTakaH ¢ HEOOJNBIINM KOJINYECTBOM
BOJIbI [T HAOyXaHUsL.

3. Bropyo mopiuio ceMsiH TIOMECTHTh B OIOKC M BBICYIIUTH mpu TemmepaType 1300 He me-
Hee | yaca. OXy1aaAuTh cEMEHa U CHOBA B3BECHUTb.

4. HanonHUTh CTakaH BJIQXXHBIMU OMUJIKAMH, Pa3JIOKUTh HAOyXIIME CEMEHa U MOKPHITh X
cBepxy onuiakaMu. [lomecTUTh cTakaH B TEMHOTY M IO MEPE NOJICBIXaHUS ONMMJIOK IIOJINBATH BO-
JIOH.

5. Uepe3 Heneno U3BJIEYb NPOPOCTKH U3 ONMUIOK, POMBITh KOPHHU, OCYIIUTh MX (HIBTPO-
BaJIbHON OyMaroi v B3BECHTb.
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6. BeiCymmTh MPOPOCTKU B CYHIMJIBHOM IIKagdy A0 aOCONIOTHO CYXOTr'O COCTOSTHHS, OXJia-
JUTh U B3BecUTh. [lonydueHHble fanHble 3aHecTH B Tabnuny. ChenaTh pacyeTsl M BBIBOL.

Macca 10 cemsn (1) | Conepixa- Macca 10 nipo- Conepxanue | Iloreps cyxoro Bemie-
HHE BOJBI pocTKOB (T) BO/JIbI B IIPO- CTBA

BO3TYIII- abco- B CEMEHaX | CchIpas abco- pocTkax (T) BrHa 10 B % OT
HO — Cy- | JIFOTHO — (r) JIFOTHO — CEMSH abco-
xast cyxas cyxas JIOTHO
cyxou

Macchl

CeMSTH

Pasznen 8. PocT u pasBuTHne pacreHuii.
Tema 15. @®UTOropMoHbI KAaK OCHOBHbIE PeryJiTOPbl MPOLECCOB POCTA M PA3BUTHS.
3AHATUE Ne 13 (6 gacoB)
POCTOBGIE JIBMDKEHMSI PACTEHUIA

BOIIPOCHI JJIA ITOAT'OTOBKMH:

1. I[Tonsitue o nBUkeHUU pacTeHuil. CriocoObl IBUKEHUS.

2. Tponuzmbl. Buasl Tponu3mMoB.

3. Hactuu. Bunbr HacTuit.

ITJIAH 3AHATHUA:
Boinonnenue nadopatopHoii paboTsl «POCTOBBIE ABM)KEHUS pACTEHUI» (3aKJIaIKa OIbITA).
OIIBIT Ne 1. I'maporponusm

Tporusm, BBI3BIBa€MBIH OJHOCTOPOHHHUM BOJIOCHA0)KEHUEM, HA3BIBACTCS THIPOTPOIIH3-
MOM. CrIOCOOHOCTH K MOJIOKUTEIIBHBIM THAPOTPOIIMYECKUM U3rM0aM XOpOIIO BhIpAaXKEHA Y KOp-
Hell, KOTOpble IPU HEPAaBHOMEPHOM paclpesie/IeHUU BJard B MOYBE pacTyT B Oojee BiIa)KHbIE
YYaCTKH.

MATEPHAIT 1 OBOPYJIOBAHMUE: crekinsinHble 0aHKH, CTEKIISIHHBIE IJIACTUHKH, Yalllka
[Tetpu, punsrpoBanbHas 6Gymara, UTOJI0UYKH, IPOPOCIINE CEMEHA MIIEHUIBI.

XOJ OIIBITA:

1. K ¢unbTpoBanbHOil Oymare, KOTOpOil 0OBEPHYTHI CTEKJIIHHBIE IUIACTUHKH, MPUKPETUTh
UTOJIOYKaMU MPOPOCHINE CEMEHA IMIIEHUIIbI TaK, YTOOBl KOPEIIKH ObUIM HaIpaBJIEHbl TOPU30H-
TaJbHO WJIA BBEPX.

2. Hanute B Oanku BoAbl (1/4 yacTp), MOCTaBUTH Ty/Aa IUIACTUHKH Tak, 4TOObI cEMEHa OKa-
3aJIMCh HA HWYKHEN CTOPOHE TUIACTUHKH.

3. Onny 6aHKy HaKphITh Yamkoi IleTpu, n1pyryro ocTaBUTh OTKPBITOM.

4. Yepe3 Henento MpoHaOII0AaTh U 3apUCOBATH MOJIOXKEHHE KOPEIIKOB B 000MX OaHKax.
Craenatb COOTBETCTBYIOIIUIA BBIBOI.

PactutenbHbIil 0OBEKT [TonoxeHne nmpopoCTKOB
JIO OMBITA IIOCJIE OIBITA

IIpopocure ceMeHa nieHu-
bl

OIIBIT Ne 2. I'mapoTtponuzm
MATEPHAIJT 1 OBOPYJIOBAHMUE: nBe wamku [letpu ¢ KpbIimikamu, MpopoCIINE ceMe-
Ha, TUTACTUJIUH, BOJA.
XO/I OIIBITA:
1. 3 nactununa n3rotoBuT 2 Koibua. [lonoxuts kaxaoe Ha qHo yamek [lerpu.
2. Ha xomp1iax pasioXuTh MPOPOCIIFE CEMEHA MIIEHUIIBI TaK, YTOObI KOPHU IIUIA TIO KOJTb-
my.
3. B oany yamky IleTpu HanuTh BOY B KOJIBIIO U 3@ KOJIBIIO, B IPYTYIO — TOJBKO B KOJIBIIO.
4. O0e yaIku CBEpXy HAKPHITh KpbIIKaMH. Uepe3 HeJeN0 pacCMOTPETh M 3apUCOBATh TO-
JIO’)KEHUE KOpHEH B 00enX Yalkax.
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PactutenbHbIi 0OBEKT [TonoxeHnre npopoCcTKOB
JI0 OIBITa 1IOCJIE ONBITA

[Ipopocuire ceMeHa nieHu-
bl

OIIBIT Ne 3. I'eorponuzm
I'eoTponusm — 310 U3rubaHue yacTeil pacTeHus Mo BIUSHUEM OJHOCTOPOHHETO JEeHCTBUS
CHUJIbI 36MHOTO TIPUTSIHKCHHUS.
MATEPHUAIT 1 OBOPYJIOBAHME: npopocmue cemena, puinbTpoBaibHas Oymara, cTa-
KaH WJIM MEPHBIN LIHJIUHIIP.
XO/ OIIBITA:
1. Ha xycouke (puiabTpoBaiIbHON Oymard pasjioXHUTh NMPOPOCIINE CeMEHA COM WIN (hacoiu
TaK, YTOOBI KOPEIIKU CMOTPEIH BBEPX.
2. B crakan (MepHBIN IWIMHIP) HAIATH Boay (1/4 yacte). @UIbTPOBAIBHYIO OyMary c ce-
MEHaMH CBEpHYTh B PYJIOHUMK U MTOCTaBUTh B CTAKaH C BOJIOM.
3. Uepe3 1 — 2 gHs paccMOTpPETh U 3apHCOBATHh MOJIOKEHUE KOpemKoB. CaenaTth COOTBET-
CTBYIOIIUI BBIBO/I.

Pacturenbublit 00BEKT [TonoxeHre nmpopoCTKOB
JI0 OIbITa 110CJIE ONBITA

IIpopocumme cemena cou

OIIBIT Ne 4. ®oTtotponusm

@®oTOTpONM3M — 3TO U3rMOaHUE PacTyIIUX YacTeil pacTeHUs MO BIMSHUEM OJHOCTOPOH-
Hero (OokoBoro) ocsemieHUs. SIBieHHe (GOTOTponU3Ma YAOOHO HAOIIONATh HAa KOJICONTHIISIX
3JIaKOB.

MATEPUAIJI 1 OBOPYJIOBAHUE: npopocTku SUMEHs, BbIPAIllEHHbIE B CTAKaHUYUKE C
ONUJIKaMH, (POTOTpONUYECKas KaMepa.

XOJ OIIBITA:

1. C onHOM CTOPOHBI CTAaKaHYMKA KapaHJalloM IO CTEKITY ITOANNUCATH CIOBO «CBET».
2. CrakaH ¢ IpOpPOCTKAMU SYMEHSI HAKPBITh (OTOTPONUYECKONH KaMepol (KapTOHHON KOpOOKOI
C OTBEPCTUEM) TaK, YTOOBI I1I€Jb HAXOAMIACh HA YPOBHE MIPOPOCTKOB € TOI CTOPOHBI, TJI€ HAIHU-
CaHO «CBETY.
3. Yepe3 Henento MpoHAOMIOAATh M 3apUCOBATH MOJOXKEHHE KoneonTuwied. Caenarb COOTBET-
CTBYIOIIUI BBIBOJ.

PactutenbHbIi 00BEKT [Tonoxenne npopoCTKOB
JIO OTBITA IIOCJIE OIBITA

IIpopocTkHu stumeHs

Pa3nea 10. YcToH4nBOCTH pacTeHHii K HEOJIAronNpUsTHLIM (JAKTOPaM Cpeabl.
Tema 19. Buabl ycTOHYHBOCTH. Y CTONYMBOCTH KaK NMPU3HAK, 3AJI05KCHHBIH B HACJIE/-
CTBEHHOM OCHOBE.

3AHSTHUE Ne 14 (2 vaca)
3AIUTHOE JIEMCTBUE CAXAPA HA LIUTOIIASMY TP 3BAMOPAXXUBAHUU

BOITPOCHI UTA ITOAI'OTOBKU:

1. YeroitunBocTh pacteHnii. Buasl ycTOHYMBOCTH.

2. OcHOBHbIE IPUYHMHBI THOENIN pacTeHUIl Mpu eHCTBUM HU3KHX OTPHUIATEIbHBIX TeMIepa-
TYyp.

3. 3akanuBanue. dazbl 3aKaINBaHUS.

ITJIAH 3AHATHA:

Brimonnenue nabopaTopHoil paboThl «3alUTHOE JecTBUE caxapa Ha LUTOIUIa3My IpH 3a-

MOpaXUBaHUM.
PABOTA Ne 1. 3amuTHoe AelicTBHE caxapa Ha HUTOIUIA3MY IpU 3aMOpPaKUBaHUU
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[Tpu 3amep3aHuu pacTUTEIHHBIX TKAHEH B MEXKICTHUKAX O0pa3ylTCs KPHUCTAJUIBI JIbJa,
KOTOpBIE OTTATUBAIOT BOJY OT LUTOIIa3Mbl. Eciii 1iuTomniazma HeJ0CTaTOYHO MOPO30yCTOMYH-
Ba, TO OHA, HE BBIAECP)KAaB 00E3BOKHUBAHMUSA, A TAK)KE MEXaHUYECKOTO JIaBJICHUSI KPUCTAJIIOB JIbJA,
KOaryJlnmpyer. Y CTOMYHUBOCTh KOJUIOMAOB IIUTOILIa3Mbl MOXKET OBITh MOBBIIICHA 3aUUTHHIMU Be-
IECTBAMH, CPEIH KOTOPBIX BaXKHAS POJIb MIPUHAIICKUT PACTUTEIBHBIM CaXapaM.

MATEPHUAIJI U OBOPYJOBAHMUE: xopuemnon cekibl, 0,5 M u 1 M pactBopsI caxapo-
361, 8 % pactBop NaCl, caer unu jen, moBapeHHas COJib, TSPMOMETP, CKaJIbIICIb, Jie3BHe, (ap-
dopoBas yaiika, IPOOUPKU, MUKPOCKOI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, (PUIBTpOBaIbHAS
Oymara, KapaHjail 1o CTeKIy.

XOA PABOTBI:

1. B moanucannabie MpoOUPKU HATTUTH PAaCTBOPHI: B MEPBYIO BOIY, BO BTOpyto — 0,5 M pac-
TBOP caxapo3bl, B TpeTbio — | M pacTBOp caxapo3bl.

2. VI3 ounIIeHHOTO KOPHEIIOa CBEKJIbI CclieiaTh 9 OAMHAKOBBIX 10 pa3MeEpPy Cpe30B, TOJI-
IHOM 1 MM.

3. ITomecTuTth cpe3sl B (haphopoBYIO YAIIKYy W TMPOMBITH BOJIOW JJIsT YAAJICHUS COKA, BHITEK-
IETO U3 MOBPEXKIEHHBIX KIETOK.

4. IlomecTuts 110 3 cpe3a B KaXKyI0 IPOOUPKY.

5. IlpuroToBUTH OXJAIUTENBbHYIO cMech. [l 9TOro k 3 yactsM cHera Wiu OUTOTO JibJa
npu0aBUTh | yacTh MOBapEHHOM COJIM U TLIATEIBHO MEPEMEILATh.

6. [Torpy3uth IpoOHPKH B OXJIAIUTENbHYIO cMech Ha 15 — 20 MUH, MOCJIE Yero MoCTaBUTh B
CTaKaH C BOJOM KOMHATHOM TeMIEPaTypbl 111 OTTAauBAHMUSL.

7. Ilocne oTTauBaHMsl OTMETHUTH OKPACKy CPe30B M KHJIKOCTU B mpoOupkax. [IpoBeputh
YKHU3HECTIOCOOHOCTh KJIETOK, MOABEPrHYB uX masmoiu3y B 8% pactBope NaCl. [Iis storo na
npeaMeTHoe cTekio B Kammo pactBopa NaCl momecTuTh TOHKHE Cpe3 KycodKa KOPHEIUIoaa
CBEKJIbl. Yepe3 HECKOJIbKO MUHYT IIPOHA0III01aTh B MUKPOCKOIT HACTYIUIEHHE I1a3MOJIU3a.

8. Pesynbrarel 3aHecTd B TaOnuily. B BbIBoJe OOBSCHUTH pa3nuyus MEXIy BapHaHTaMH
OIbITa, OTMETHB 3HAYEHHE Caxapo3bl KaK 3alIUTHOIO BEIECTBA.

Bapuantsl onibiTa Oxkpacka BHEIIHETO Okpacka cpe3oB KonunuecTtBo mia3mo-
pacTBopa JU3UPOBAHHBIX KJIe-
TOK
Bona
0,5 M pactBop caxa-
pO3bl
1 M pactBop caxapo-
3Bl

3AHATUE Ne 15 (4 ygaca)
KAPOCTOVKOCTD JINICTBEB PACTEHUN
BOITPOCHI UTA ITOAI'OTOBKU:
1. XKapocroiikocTs pacTeHuii. OCHOBHbIE IPUUYMHBI THOENTU PACTEHUM MPH JEHCTBUH BBICO-
KHUX TEMIIEpaTyp.
2. ®U3HOJOTMYECKHE alaNTallui PACTEHUH K IEVCTBUIO BBICOKUX TEMIIEPaTyp.
3. ITyTn noBBILIEHMS )KAPOCTOUKOCTU PACTEHUH.
[TJIAH 3AHATUA:
1. Bomonnenue nabopatopHoil paboThl «OnpeneneHne XKapoCTOMKOCTH JTUCTHEB PACTEHHUH 11O
O.®. MaukoBy».
PABOTA Ne 1. Onpenenenne xKapoCTONKOCTH JIMCTHEB PaCTEHUI
MeTo 0OCHOBaH Ha MPOHUKHOBEHUH COJISTHOM KHCIIOTHI Yepe3 MOBPEKIEHHBIE IIa3MaTH-
YecKre MEMOpaHbl B KJIETKY U B3aUMOJICHCTBUU €€ ¢ XJIOpOo(UIIIOM, B pe3yabTaTe 4ero BhITEC-
HSETCS MarHui U3 ero Mosiekysbl. O0pasyercs hpeoduTHH, KOTOPHIM MPHUAAET JUCThSIM OypYyIO
OKpPACKY U CIIY>)KUT KpUTEPUEM IOBPEKAECHUS IUTOIIA3MBI.
MATEPHAJI U OBOPYJIOBAHUE: BoxasiHas GaHsl, MJIUTKA, TEPMOMETp, MHUHIIET, KPH-
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cTaym3arop, yamku Iletpu, 0,2 H pacTBOp CONSIHON KUCIIOTHI, BOAA.

XOI PABOTBI:
1. Bonsnyio 6anto Harpets 0 Temneparyps! 40 °C. B Bofy onmycTUTh 5 THCThEB ONBITHOTO pac-
terus. OcTaBuTh Ha 30 MUHYT (TeMIIEpaTypy HOCTOSHHO MOUIEPXKUBATh Ha yposHe 40 °C).
2. Yepes 30 MUHYT MEpEeHECTU OJMH JHUCT U3 BOJSHON OaHH B KPUCTAJLIU3ATOP C XOJIOJHON BO-
JIOH.
3. Temneparypy B 6ane noauats Ha 5 °C, uepes 10 MUHYT TIepeHeCcTH BTOPOii IUCT B KPUCTAILIH-
3aTOp € XOJIOJIHOW BOJIOM.
4. Yepes kaxzapie 10 MHHYT MogHUMAIOT Temnepatypy Ha 5 °C, GepyT moouyepesHo Ho 0JHOMY
JIUCTY, TIEPEHOCAT B KPUCTAILIM3ATOP C XOJNOAHOMN BOJIOH (TeMmepaTypy Bobl 1oBoasT 10 60 °C).
5. JIuctbs nepeHect B yalku Iletpu (o ogHOMY JMCTY B KaXKyto 4alky) v 3aiauth 0,2 H pac-
TBOPOM COJISTHOM KHCIIOTBI.
6. Uepes 20 MUHYT CMOTPSAT pe3yJibTaThl. JKUBBIE JTUCThSI PACTEHUN OCTAIOTCS 3€JIEHBIMH, MEPT-
Bble — OyperoT. Pe3ynbTaThl 3aHECTH B TaOJIUILY, HCIIOJIb3Ysl YCIOBHbIE 0003HAUYEHUS:

Bunsr pacre- WNuTencuBHOCTh MOOYpEHUs MIPHU TEMIEpaType

HUi 400 450 500 550 60 °

YciioBHBIE 0003HAYECHUS:

— — OTCYTCTBUE NTOOYpEeHUs
+ — OUEHb MaJIOE KOJI-BO OypBIX ISATEH
++ — OypBIX MATEH MHOTO
+++ — OypBIX MSATEH OYEHb MHOT'O
++++ — IMCT NOTHOCTHIO OYpPHIii

7. C,I[CJ'IaTI) BBIBOJ O X(apOCTOﬁKOCTH JIUCTHEB OIBITHBIX paCTCHHﬁ.

6 IMJAKTUYECKHUE MATEPHAJIBI VIS KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIe CPeACTBA, MOKA3AaTeIH M KPUTEPUH OLIECHUBAHUS KOMIIeTeHIM
WNunekc | Onenounsie | [lokazarenu one- | Kputepun onenuBanusi cChopMUpPOBAHHOCTH KOMIIE-
KOMIIE- cpencTBa HUBaHUSA TEHLIUH
TEeHIINU
YK-1 Tect Husknii KonnyecTBO NpaBUIIBHBIX OTBETOB Ha BOIIPOCHI TECTA
OIIK-8 (neynoBneTBopu- | Mmenee 60 %
ITK-2 TEJIbHO)
[Toporossiii KonuyecTBO mpaBuiIbHBIX OTBETOB Ha BOIPOCHI TECTA
(ynoBnerBopu- | ot 61-75 %
TEJIBHO)
bazoBbiii KonnuecTBO mpaBWIBHBIX OTBETOB HA BOMPOCHI TECTA
(xoporio) ot 76-84 %
Bricokuit KonnuecTBO mpaBWIBHBIX OTBETOB HA BOMPOCHI TECTA
(oTIMYHO) ot 85-100 %
Pemenne Huskuit (Heyno- | 1) cTyneHT AOMYCTUI YHMCIO OUIMOOK M HEI0YETOB
KOHTPOJIb- BJICTBOPUTENILHO) | MPEBOCXOMAIIEE HOPMY, MPU KOTOPOMl MOMKET OBITh
HBIX 3aJ1a4 BBICTABJIEHA OIIEHKA "yJIOBJIETBOPUTEIIHHO"
(KOHTPOIb- 2) CTyIEHT NpPaBUJIbHO BBHIMOJHUI MEHEE IMOJIOBUHBI
Has pabora) paboTHI.
[Toporossiii 1) CTyneHT mpaBUIIBHO BBIMOJIHUI HE MEHEE IMOJIOBU-
(ynoBieTBOpU- | HBI paOOTHI WM TOIYCTHIIL:
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TEJILHO)

a) "He OoJee IBYX TPyOBIX OMINOOK;

0) He Oosee o1HOM TPyOOH M OJTHOW HErpyOoii ommo-
KU ¥ OJIHOTO HEJ0YEeTa;

B) He OoJiee IByX-TpeX HErpyObIX OINOOK;

') OAHOM HETPyOO¥ OMMOKH U TPEX HEJIOUETOB;

1) IPU OTCYTCTBUU OIIMOOK, HO TMPU HAINYUU YEThI-
pEX-TISITH HEJIOYETOB.

bazossiii (xopo-
1110)

1) cTyneHT BBIMOJHWI pabOTy MOJHOCTBIO, HO JIOIY-
CTHUJ B HEH:

a) He Oosiee OAHON HErpyOoil OMMOKK U OJHOTO HEMO-
4era;

0) He OoJiee ABYX HEJOUETOB.

Bricoknii (0T-
JINYHO)

1) ctyneHT BoITTONHII paboTy 6e3 omubOK U Heaoue-
TOB;
2) nonycTri He 60JIee OJTHOTO HEJI0YeTa.

Koncmiext

Huzkuit (Heyno-
BJIETBOPUTEIILHO)

1) cTyeHT noAroTOBUII KOHCIIEKT, B KOTOPOM OTCYT-
CTBYET JIOTMYECKas IOCJEeI0BaTeIbHOCTh U CBSI3aH-
HOCTh MaTepHaa;

2) He BblIepKaHa MOJHOTA U3JI0KEHUS MaTeprana;

3) He ucnonb3yercs AONOJIHUTEIbHAS IUTEPATYpa;

4) ecTb HEIOYETHI B 0D OPMIICHHH;

5) HapyuieH opdorpaduyecKkuil pexum.

IToporossrit
(ynoBieTBopu-
TEJILHO)

1) CTyIeHT MOATOTOBHJI KOHCIEKT, B KOTOPOM H3JIO-
JKEH OCHOBHOW Marepwall, COOTBETCTBYIOIIHNA BBI-
OpaHHOH Teme;

2) nomyiieHbl HETOYHOCTH, HApyIIeHa IOCIeI0Ba-
TEIBHOCTh U3JI0KEHUS MaTepuaa;

3) B ohopMIIEHNH KOHCTIEKTA JOMYIIEHBI HETOYHOCTH.

bazoBerit (xopo-
1110)

1) cTyeHT mOAroTOBUI KOHCIEKT, B KOTOPOM YETKO
U3JI0’KEH MaTepHa;

2) cobmtofieHbl Bce mpaBuiia opopmieHus 1 TpeboBa-
HUS 110 €T0 HAIMCaHUIO.

Bricokwii (0T1-
JINYHO)

1) cTyneHT ycBOWJI MaTepHual IO BBIOpaHHOHM Teme,
HCUEPIIBIBAIOILE, I'PAMOTHO, MOCIEA0BATEIbHO U JIO-
TMYECKH U3JIaraeT €ro COAEpKaHuE;

2) KOHCTIEKT OOPMIIEH B COOTBETCTBUU C TPEOOBAHU-
SMU;

3) npu HaNMCaHWM KCIOJB30BaHA COBPEMEHHAs JIUTe-
paTypa, IpOsIBJIEHA CAMOCTOSITEIbHOCTD MBIILIJIEHHUSI.

Taonuma

He 3aureno

1) comeprkaHue HE COOTBETCTBYET TEME;

2) cTpyKTypa TaOJIULbI HE IOTUYHA;

3) comep uT Mablii 00beM HH(POPMAIIHH;

4) otcyrcTBHE 0000IIar0IIero (CHCTeMaTU3HPYIOIIe-
T0, CTPYKTYPHPYIOIIETO, CPAaBHUTEIHHOTO) XapaKTepa
U3ITI0KEHUsT HHPOpMAIUH;

5) paboTa HEe COOTBETCTBYET MO O(POPMIICHUIO CYIIIE-
CTBYIOIIIUM TpeOOBaHUSAM M CAaHA HE B YCTaHOBIICH-
HBIN CPOK.

3auTeHo

1) cooTBETCTBHUE COAECPKAHUS TEME;

2) JIOTUYHOCTb CTPYKTYPBI TAOJIUIIBL;

3) mpaBuIBHBIN 0TOOp MH(OPMAITUK;

4) Hanmume 0000maONIero (CUCTEMATH3UPYIOIIETO,
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CTPYKTYPHUPYIOLIETO, CPABHUTEIBHOTO) XapaKkTepa H3-
JOXeHUs HHPOPMaLIUY;

5) paboTa COOTBETCTBYET IO O(POPMIICHUIO BCEM Tpe-
OOBaHUSM U C/IaHA B CPOK.

Komnmoksu-
yM

Hwuzknii (Heyno-
BJIETBOPUTEJIHHO)

1) ctyneHT oOHapy)KMBaeT HE3HaHHE OOJIbIICH YacTh
COOTBETCTBYIOIIETO BOIIPOCA;

2) nomyckaeTr OomMOKd B (hOPMYIUPOBKE OMPEIeIICHUM
Y TIPAaBHJI, HCKAXKAOIIINE X CMBICT;

3) GecnopsiIOYHO U HEYBEPEHHO U3J1aracT MaTepHall.

[Toporosslii
(ynoBieTBopH-
TEJIBHO)

1) cTyneHT u3naraeT Matepual HEMOJIHO U JIOMYCKaeT
HETOYHOCTH B OIPEICIICHUH TOHATHIA WU (HOPMYITH-
POBKE TIPaBHUI;

2) He yMeeT JOCTaTOYHO TIIIYyOOKO M JIOKa3aTeIIbHO
000CHOBATh CBOU CYXKJIE€HUS M IPUBECTU CBOU MpUMe-
pBL;

3) uznaraeT maTepual HEMocCJIeI0BaTeIbHO U JIOMYC-
KaeT OIMOKH B SI3BIKOBOM O()OPMIICHHH U3J1araceMoro.

bazossiii (xopo-
1110)

CTYJEHT J1aeT OTBET, YJOBJIETBOPSAIOIINN TEM K€ Tpe-
OOBaHMSIM, 4TO U AJISI OTMETKH «OTJIMYHO», HO J0IyC-
kaeT 1-2 ommOKu, KOTOpBIE CaM K€ UCIPABIISET, U 1—
2 Hejlo4eTa B [TOCIEI0BATEILHOCTH U SI3bIKOBOM
0(hOPMIIEHUN HU3JIaraeMoro.

Bricoknii (0T-
JIMYHO)

1) cTyAeHT MOJHO M3NaraeT MaTepual, AaeT MPaBUIIb-
HOE ONPEACIICHUE OCHOBHBIX MTOHATHIA;

2) oOHapyXHUBaeT IMOHMMAaHUE MaTepuala, MOXKET
000CHOBAaTh CBOM CYXJECHMS, IPUMEHUTh 3HaHMS Ha
MpPaKTUKE, TPUBECTH HEOOXOIUMBIE TPHUMEPHl HE
TOJIPKO M3 Y4eOHHKA, HO U CAMOCTOSITENIbHO COCTaB-
JICHHBIE;

3) uznaraeT MaTepual MocjieI0BaTeIbHO U MPABUIILHO
C TOYKH 3pEHHS] HOPM JIMTEPATYPHOTO SI3bIKA.

Omnpoc (uH-
MBIy asb-
HBIU U
bpoHTaTB-
HBIi1)

Huzkuit (eyno-
BJIETBOPUTEIILHO)

1) cTyneHT oOHapy>KMBaeT He3HaHHE OOJIbIIeH YacTh
COOTBETCTBYIOILIETO BOMPOCA, JOMYyCKAaeT OIIMOKU B
(GopMyIUpOBKE  OINpeAeNeHul, MCKaXawlue uX
CMBICIT;

2) GecriopsiIOYHO ¥ HEYBEPEHHO M3J1araeT MaTepuall;
3) oTMeueHbl TaKue HEJOCTaTKH B MOATOTOBKE, KOTO-
phle SBIISIOTCSI CEPHE3HBIM MPEMATCTBHEM K YCIeIl-
HOMY OBJIAJICHUIO MTOCIIETYIOIUM MaTepHUaIoM.

[Toporossiii
(ymoBneTrBopu-
TEJIHLHO)

CryneHT oOHapy)XMBaeT 3HaHWE U MOHMMAaHHUE OCHOB-
HBIX T10JIOKEHUH BOIpoca, HO:

1) u3naraer mMarepuan HEMOJIHO U JOIMYCKAaeT HeTOY-
HOCTH B OIpENIENIeHUH TOHATHH WM (OPMYIHPOBKE
NIPaBUIT,

2) He yMeeT JOCTaTOYHO TIIIyOOKO M JI0Ka3aTelIbHO
000CHOBATh CBOM CYX/ICHHUS W MPHUBECTH CBOM TpUMeE-
pbL;

3) u3naraeT MaTepuall HEMOCIEA0BaTEIbHO U JOIyC-
KaeT OMMOKH B SI3BIKOBOM O()OPMIICHUH U3J1araeMoro.

bazoBsrii (xopo-
1110)

1) B OTBeTE AOMYIICHBI MaJO3HAYUTEIbHBIC OIINOKU
¥ HEIOCTATOYHO TIOJTHO PACKPBITO COJIEPIKaHUE BO-
poca;
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2) €ciu JOMyIIeHO 1-2 Hemodera B IMOCIEAOBa-
TEIHHOCTH U SI3BIKOBOM 0()OPMIICHUH U3JIaraeMoro.
Bricoknii (0T- 1) CTymeHT MMOJIHO M3JIaracT MaTepual, AaeT mpa-
JII/I‘-IHO) BHUJIBHOC onpez[eﬂeHHe OCHOBHBIX HOHSITI/II>'I;

2) oOHapyKUBaeT MOHMMaHHE MaTepuaia, MOXeT
000CHOBATh CBOM CY)KJI€HHUS, IPUMEHUTh 3HAHUS Ha
MPaKTHKE, MPUBECTU HEOOXOAUMbIE TIPUMEPHI HE
TOJILKO U3 YUE€OHHKA, HO M CAMOCTOSATEIBHO COCTaB-
JICHHBIE;

sA3bIKA.

3) U3JIaraeT MaTrepuall IOCJEOBATEIbHO H
MPaBWJIBHO C TOYKU 3pPEHUS HOPM JUTEPaTypHOTO

Huckyccus | Huskuit (Heyno- | 1) CTyIeHT He MOKET IPAaBUJILHO OTBETUTH Ha IMO-
BJIETBOPUTEIIBHO) | CTABJICHHBIE BOIPOCHI;

2) He ciocoOeH MIPOBECTH aHANIU3 U AaTh OIIEHKY pa3-
JUYHBIM TEOPETHUECCKUM TTOJIOKECHHUSIM.

[Toporossiii (yao- | 1) cTyAeHT JEMOHCTPUPYET pa3pO3HEHHbBIC 3HAHUS;

JIMYHBIM TCOPCTUYCCKHM I10JIOKCHHAM.

BJICTBOPUTEINIBHO) | 2) HE CIIOCOOCH MPOBECTH aHAIM3 U J1aTh OLIEHKY pa3-

bazoBsiit (xopo- | 1) cTyAeHT mOKa3bIBa€T XOPOIIHUE 3HAHUS, TOMYCKAET

1110) eIMHUYHBIE OLINOKH;
2) aHaNMU3UpPYET pa3IUMYHbIE TEOPETUUYECKUE IIOJIOXKe-
HUSL.
Bericokuii (0T1- 1) cTyneHT npaBWJIBHO OTBEYAaET HA I1OCTaBJICHHbIE
JIMYHO) BOIIPOCHI;

2) IeMOHCTPUPYET INTyOOKHE CUCTEMHbBIE 3HAHUS;

OLCHKY Pa3JIMYHBIM TCOPCTUICCKHUM ITOJIOKCHUAM.

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO JIMCHUIINHE

IIpomexxyTouHast arrecTanys ABISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYAECHTOB, MPUOOPETEHHBIX B Mpollecce M3Y4YeHUs IUCUUIUIMHBL. PopMaMu MPOMEKYTOUHOM
aTTECTalMU 110 TUCLIMILINHE SBIIAIOTCS 3a4€T U DK3aMEH.

Jlis OLICHMBaHUs PE3yJIbTaTOB OCBOEHUS NHUCLMILUIMHBI IPUMEHSIOTCS CIEAYIOIIUE KpHU-
TEpPUU OLICHUBAHUS.

Kpurtepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe

OneHka «3a4TeH0» BBICTABISIETCS CTYAEHTY, €CJIM BOIPOCHI PACKPBITHI, U3JI0KEHBI JIO-
TMYHO, 0€3 CYIIEeCTBEHHBIX OIIMOOK, MOKAa3aHO YMEHUE WIUTIOCTPUPOBATH TEOPETHUYECKHUE MOJIO-
KEHUSI KOHKPETHBIMU NPHUMEPAMH, IPOJEMOHCTPUPOBAHO YCBOCHHUE PAHEE M3YYEHHBIX BOIPO-
COB, c(hOPMUPOBAHHOCTH KOMIIETEHIIMH, YCTOMUYUBOCTh UCIOJIB3YEMbIX YMEHUN U HaBBIKOB. J[o-
MyCKAIOTCSl HE3HAUUTEIbHbIE OLITUOKH.

O1eHKa «He 3a4YTEHO0» BBICTABISETCS, €CJIM HE PACKPHITO OCHOBHOE COJlepKaHue y4eO-
HOTO MarepHaja; oOHapyKeHO HEe3HaHHE WIM HeNOHMMaHue Oosblied uiu Haubosiee BaKHOU
4acTH y4eOHOr0o MaTepualia; JONYIIeHbI OIMOKU B ONpeeIeHUH TOHATHH, KOTOpbIE HE UCIIPaB-
JIEHBI TOCJE€ HECKOJIbKUX HABOJSIIUX BOIPOCOB; HE COPMUPOBAHBI KOMIIETEHIIUH, YMEHUS U
HaBBIKH.

Kpurtepun oneHNBaHMs YCTHOI'O OTBETA HA IK3aMeHe

DK3aMeH CIYKUT (OPMON KOHTPOJSl YCHEUIHOIO BBIMOJHEHHS OOYYaloUIMMHUCS BCei
nporpaMMsl yueOHOH auciuminebl. PopMy 3K3aMeHa BbIOMpaeT MpenojaBareib. JK3aMEeH MO-
KET TMPOBOJUTHCS B MUCHbMEHHOM WIJIM YCTHOM (hopMe, HO yallle BCero MpOBOAMUTCSA B Gpopme co-
OeceqoBaHus 10 OWJIETAM.

OneHka «OTJIMYHO» CTaBUTCSI, ECIIH:

3) HC TOJIbKO aHaJIU3UPyeET, HO U JacCT 06OCHOBaHHy1'O
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1) mOHO pacKphITO CoAEep KaHUE MaTepuaa Ousera;

2) MaTepuall U3JIOKEH IPaMOTHO, B OIPECIIEHHOM JIOTMYECKOM IOCIEeI0BaTEIbHOCTH,
TOYHO MCII0JIb3YETCSl TEPMUHOJIOTHS;

3) nmoka3aHO yMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHHS] KOHKPETHBIMH IpU-
Me€paMHy, IPUMEHATh UX B HOBOI CUTYyallUH;

4) DpPOAEMOHCTPUPOBAHO YCBOEHHE paHEe H3YyUYCHHBIX COINYTCTBYIOIIUMX BOIPOCOB,
c(OpPMUPOBAHHOCTH M YCTOWYMBOCTh KOMIIETCHIINI, YMEHUN U HABBIKOB;

5) oTBET pO3BYyYall CAMOCTOATENBHO, 0€3 HABOAIIUX BOIPOCOB;

6) momyieHsl 0JlHa — ABE HETOUHOCTH IIPU OCBEIIEHUN BTOPOCTENIEHHBIX BOIIPOCOB, KO-
TOPBIE UCIIPABIISIFOTCS 110 3aMEYaHMIO.

OneHka «XOpomio» CTaBUTCS, €CIM OTBET YJOBJIETBOPSET B OCHOBHOM TpeOOBAHMSIM Ha
OLICHKY «OTJIMYHOY», HO IIPX 3TOM MMEET OJUH U3 HEOCTATKOB!

1) B u3n05k€HUN 1ONYLIEHBI HEOOIbIINE IPOOEIBI, HE UCKA3UBILNE COJAEPKAHUE OTBETA;

2) nomylieHbl OJUH — JIBAa HEJO0YETa IPHU OCBEIEHHMH OCHOBHOI'O COJAEP)KaHHUS OTBETa,
MCIIPABJICHHBIE 10 3aMEYaHUI0 HK3aMEHATOPA;

3) nomymieHsl omuoOka uiau Oojiee JBYX HEIOYETOB IPU OCBELICHWH BTOPOCTEHEHHBIX
BOIIPOCOB, KOTOPBIE JIETKO UCIPABIIAIOTCA [0 3aMEYaHUIO IK3aMEHATOPA.

OneHka «y10BJIETBOPHTEIBLHO) CTABUTCS, ECIIH:

1) HENOJIHO WM HENOCJENI0BaTENbHO PACKPBITO COAEpXKAHUE MaTepuaja, HO IOKa3aHO
o0111ee MOHUMaHKE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIE IS AajdbHEHUIIEro
YCBOEHHUS MaTepuaa;

2) UMeNUCh 3aTPYAHEHUS WU JIONMYILIEHbI OMIMOKN B ONpPEeICHUH OHATHH, UCIIONIb30-
BaHUU TEPMUHOJIOTUH, UCIIPABJIEHHbIE MIOCIE HECKOIbKUX HABOSIIUX BOIIPOCOB;

3) Ipu HEMoJHOM 3HaHWU TEOPETUYECKOr0 MaTepuaia BbISBIEHA HEJOCTaTO4Has chop-
MHUPOBAHHOCTb KOMIIETEHLIUH, YMEHUN U HABBIKOB, CTY/IEHT HE MOKET IPUMEHUTH TEOPHUIO B HO-
BOU CUTyallUH.

OneHka «HeyA0BJIeTBOPUTEIbHOY CTaBUTCS, €CIU:

1) He pacKpbeITO OCHOBHOE COJiepKaHKe Y4eOHOro MaTepHala,

2) oOHapyX€HO HE3HAHWE WJIM HETMOHWMAaHHE OOJBIIEH WM HauOoyiee BaXXHOW YacTH
y4eOHOro MaTepuana;

3) nonyueHsl OMIMOKK B ONpPEAETICHUH MOHATHH, MPU KCIOJIBb30BAHUN TEPMUHOJIOTHH,
KOTOpBIE HE HUCIPABIIEHBI NIOCIIE HECKOJIBKUX HABOIALINX BOIIPOCOB.

4) He copMUPOBAaHbI KOMIIETEHIIUU, YMEHHS 1 HaBBIKU.

6.3 TunoBble KOHTPOJIbLHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, HEO0X0UMBbIE 1JIsl OL[EeHKHU
pe3yJabTaTOB OCBOEHMS U CIUNIIHHBI

Tunosoii BApMAHT TECTOBOIO 32/IaHUA VI IPOBEPKU HAYAIbHBIX 3HAHUM
(BXOTHOH KOHTPOJIb)

1. IIma3moamn3 MOXKHO BBI3BaTh, HOTPY3UB KIIETKH B!

A) TUIOTOHUYECKHI pacTBOD;

b) uzoTonnueckuit pactBop;

B) runepronnyeckuit pacTBoOp;

I') gucryto Boxy.
2. JIBuKeHHe BOJBI Uepe3 IMOJYIPOHUIAEMYI0 MEMOpaHy, BBI3BAHHOE PAa3HOCTHbIO KOHIIEHTpPA-
U, Ha3hIBACTCH:

A) nmnazmonus;

B) cpysns;

B) ocmoc;

I') typrop.
3. IlogHsATHE BOJBI IO COCYJ]aM OCYIIECTBIISIETCS Oaronaps:

A) cuiie KOpHEBOTO JIaBJICHNUS,
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b) cunam cuenieHns Mexay MOJIEKyJIaMU BOJIbI;
B) cuie Tpancniupanuu;
I') BceM BbllLIE IEPEYMCIIEHHBIM CUJIaM.
4. CsetoBas (paza poToCcHMHTE3a MPOTEKAET B:
A) cTpoMe XJI0pOIIACTOB;
b) rpanax xsopormiacros;
B) maTpukce MUTOXOHAPUI;
I') kprcTax MUTOXOHIPHIA.
5. B mportecce porocunTtesa sneprus, uaymas Ha cuate3 AT, Beimensiercs:
A) npu pa3yioKeHUU Ha CBETY MOJIEKYJ BOJbI;
b) npu TpaHCTIOPTUPOBKE 3JIEKTPOHOB IO 3IEKTPOHHO-TPAHCIIOPTHOM LIETH;
B) B xoz1€ peaknuii TeMHOBOM (ha3bl;
I') npu Bo30Y>KACHNUU MOJIEKYI XJIOPO(HILIA COTHEYHBIM CBETOM.
6. 3anacatolye oprassl (KJIyOHH, KOPHEBUILA) COIEPKAT MHOTO:
A) marnus;
B) ocdopa;
B) kanbuus;
I') kanws.
7. Ilpu oxuciaenuu 1 MOJIEKYJIbI IJIFOKO3BI B ITPOLIECCE TIIMKOJIN3a CUHTE3UpyeTcst Moiekyn ATO:
A)S;
b) 10;
B) 6;
I) 8.
8. [uki TpukapOoHOBBIX KHCIO0T (1uki Kpebca) mpoTrekaer:
A) B nurToIasme;
b) B MaTpukce MUTOXOHIPHIA;
B) B ctpome xstoporiacTos;
I') Ha KpUCTax MUTOXOHAPHIA.
9. O ToMm, UTO MPOIIECC PA3BUTHS HAET CYIST MO:
A) yBEIMYEHUIO YHCIIa OPTaHOB;
b) nepexony k 1BeTeHM10;
B) yBenuuenuto cyxoi macchl;
I') BceM BbIlIE TEPEUNCIIEHHBIM ITPU3HAKAM.
10. IIpn4urHON BBIHYKIEHHOTO MOKOSI CEMSH SIBJISIETCS:
A) HeIOpa3BUTOCTh 3apO/IbIIIIA;
b) razo- u BOJJOHENPOHHUIIAEMOCTh CEMEHHOM KOXKYPBHI;
B) HakormieHre HHTHOUTOPOB POCTA;
I') Bce mepeyncieHHoe.
IIpumepsI TeCTOBBIX 3a1aHUI
KonTpoJs 3Hanuii no teme «®U3n010rMsl PACTUTEIbHON KJICTKH
K kxaxomy 3aaHunio 4acTi A JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJIMH BEPHBIM.
B GnanKe OTBETOB 3alUIIMTE HOMEP BEPHOTO OTBETA.
Al. K 0CHOBHBIM CBO#ICTBaM ITMTOIIIIA3MBI HE OTHOCHUTCS:
A) BSI3KOCTb
b) He crmocoOHOCTH CMEIUBATHCS C BOJIOM
B) snactuunocTh
I') nBmxenue
A2. TypropHoe aBlI€eHHE B KJIETKE Pa3BUBAETCS:
A) npu BBIXO/I€ U3 HEE BOJIbI
b) npu noctynieHnn B Hee BOJIbI
B) xorga oHa HaXoAUTCS B COCTOSTHUU TUIa3MOJIHM3a
I') xorna oHa HaXOAUTCS B COCTOSIHUU LIUTOPpHU3a
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A3. BoruyTrslii naa3MoJin3 MOXHO BbI3BaTh, IOIPY3UB KJIETKU B TMIIEPTOHUYECKUI pACTBOP

A) xnopuaa HaTpus

b) Hutpara xanus

B) cynbdara HaTpus

I') HuTpaTa KanpIus

A4. Di1eMeHTOM BOJIHOI0O OalaHca He SABJISIETC:

A) TIOTJIOIIEHHE BOJIBI KOPHEM

b) nepensukenue BoAbI O MPOBOSIICH CUCTEME

B) ruaponus Boasl Ha CBETY

') ucnapenue Bozibl Yepe3 YCTbUUHBIC MIETH

AS. IlonHsTHE BOJIBI B PACTEHUH HA 3HAYUTEIIBHYIO BBICOTY OOBSICHSIET:

A) Teopus cueruienus J{ukcona

B) 3akon kpaeBoii quddysun bpayna u Sckomba

B) 3akon B.P. 3anenckoro

I') Teopus C.I1. KocteiueBa

A6. KonmnuecTBo BoAbI (B I), UCTIApSIEMOE PACTEHUEM IIPH HAKOIICHUH UM |1 T cyXoro Bele-
CTBa, Ha3bIBAETCH:

A) TpaHCTIUPAIMOHHBINA KO3 PHUITUEHT

b) mpoiyKTUBHOCTH TpaHCIIUpAIIUU

B) uHTEeHCUBHOCTH TpaHCIUPALIUU

') 5KOHOMHOCTB TpaHCTIUpAIIUN

KonTpoas 3Hanuii mo reme «MuHepajbHOe NUTAHKE PACTEHUIT»

B npennokeHHBIX TECTOBBIX 3aJJaHUSIX BHIOEPUTE OAMH MPAaBUILHBINA OTBET. B Oi1aHKe OTBETOB
3alUIINTE HOMEP BEPHOTO OTBETA.

1. ®U3MOTOTUYECKH KUCIOU CONBIO ABIISIETCS:

A) NaNOs

B) NHsNOs

B) KNOs
') (NH4)2SO4

2. B coctaB (pUTOHITMAOB JIyKa U YECHOKA BXOJIAT JIETyYHE COCTUHECHHUS:

A) azora

b) cepbr

B) docdopa
I') 6opa

3. CHIKeHHe KOJIMYeCTBa [IBETKOB U 3aBs3€i, HEAOPA3BUTHE U YPOJICTBO TUIOJOB M CEMSH Y
pacTeHuii HaOII0JaeTCsl IPH HETOCTATKE:

A) Gopa

b) nunka

B) cepnl

I') pochopa

4. Ilponiecc BOCCTaHOBJIEHUSI HUTPAT-aHUOHA /10 MOJEKYJISIPHOTO a30Ta, OCYILECTBIISEMbIN
aHa’pPOOHBIMU MUKPOOPTaHU3MaMH, Ha3bIBAETCSI:

A) ammoHupUKaIms

b) nenurpudukanus

B) nutpuduxarus

I') a3orodukcarus

5. K 30;1bHBIM MUHEpaATBHBIM 3JIEMEHTAM HE OTHOCHUTCS:

A) azor

b) xanuii

B) 60p

I') xeneszo
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BriGepure Bce BepHble OTBETHI U3 mecTu. Kaxkayio OykBy 3anuminre B OJaHKE OTBETOB.

BriOepute npu3HaKy, XapaKTepU3YIOIIUEe COCTOSTHUE PACTCHUs MPHU W30BITKE a30Ta B Cpeie
oOuTaHus:

A) yCWJICHHBIH POCT;

B) Topmo3uTcs cuaTe3 XMopoduIuIa, TUCThs OJIeTHO-3EJICHON OKPACKU;

B) yBenuumBaercst ypoxaii 3eJICHOH Macchl, YMCHbBILIACTCS YPOXKAH IIIO0B U CEMSTH;

') B TUCTBSIX HAKAIJIMBAIOTCS HUTPATHI;

1) ruaponu3 OENKOB B CTAPhIX JIUCThSIX M OTTOK PACTBOPUMBIX COCTMHEHUHN a30Ta K MOJIO-
JIBIM JIUCTBSIM;

E) yMeHbI1aeTCsl yCTOMYMBOCTD K OaKTEpUATLHBIM M TPUOHBIM 3200JICBAaHUSM.

IIpuMepbl KOHTPOJIBbHBIX 3a/1a4

Tema: ®U3M0J10TUS PACTUTEIbHON KJIETKH
3anaua 1. Haiigure ocmotuueckoe nasnerne 0,2 M pactBopa xsopucroro kanus npu 7°C. Uzo-
TOHHYECKUN KOd((UIIMEHT TaHHOTO pacTBopa paseH 1,8.
3anaua 2. Kietka norpyxena B 0,3 M pactBop caxapossl. Kyma noiaer Boaa, €ciu U3BECTHO,
YTO OCMOTHUYECKOE JIaBlieHHe KJIeTouHoro coka paBHo 1,0 MlIla, Typropuoe nasnenue 0,8 Mlla,
a Temmeparypa pactsopa 17°C?
3agaua 3. UeMy paBHO OCMOTHYECKOE JaBIeHHE KiIeTodHoro coka mpu 17°C, ecnm m3BecTHO,
YTO U30TOHUYECKHM JIJIsl JAHHOM KJIETKH PACTBOP caxapo3bl UMeeT KoHleHTpawuto 0,3 M?
3agaua 4. Kycouku snuaepmuca Jiyka ObUTH BBIIEP>KaHbI B TEYEHHE HECKOJIBKHUX YacOB B THIIO-
tonndeckux pactBopax KNOz u Ca(NOz3)2, a 3aTeM nepeHeceHbl B THIIEPTOHUYECKUI pacTBOP
caxapo3bl. B kakoMm U3 yka3aHHBIX BapHAHTOB OMbITa OyAeT HaOmoaaThes Ooee OBICTPHIN mepe-
XO0J1 OT BOTHYTOT'O IJIa3M0JIn3a K BBITTyKJIoMY? C ueM 3To CBsi3aHO?
3agaua 5. Haifaute ocMoTHYeckoe JaBieHHe KileToyHoro coka npu 17°C, ecim m3BecTHO, 4TO
0,3 1 0,4 M pacTBOpHI caxapo3bl TIa3MoJIN3a KJIETKH He BbI3bIBaIOT, a B 0,5 M pacTBOpe Ha010-
JTAeTCs MIIa3MOJIH3.
3agaua 6. OcMoTHYECKOE /1aBlIeHUE KJIETOUHOTO coka paBHO 1,6 Mlla, a TypropHoe naBieHue
ATOM KJIETKU COCTABIISIET ¥4 OT MAKCUMAJIbHOM BEIMYMHBL. YeMy paBHa cocyllasi CHia KIeTKU?
3amauya 7. Kirerka HaxOOUTCSA B COCTOSHUM IMOJIHOIO HACKIIEHUA BOIOH. OCMOTHYECKOE JaBiIe-
HUe K1eToyHoro coka pasHo 0,8 MIla. UeMy paBHBI cocylias Cujia ¥ TYpropHOE JIaBJIEHUE 3TOU
KJIETKH?
3apaua 8. Kycouku olHOM U TOI e pacTUTENbHOM TKAHU MOTPYKEHBI B Pl pAaCTBOPOB, OCMO-
TUYECKOE JaBjeHue KoTopsix pasHo 0,3; 0,5; 1,0; 1,5; 2,0 u 2,5 MIla. Knetku 3To# TkaHu niepen
MOTPY>KEHHEM B pacTBOpbl uMmenu TypropHoe aasieHue 0,5 Mlla, a ocmoTnueckoe naBieHue
kjeToyHoro coka — 1,5 MIla. B kakux pactBopax: a) KJI€TKU OyayT BCachlBaTh BOJNY; 0) KIETKH
OyayT oTIaBaTh BOAY; B) OyneT HabI0aThCs MIIa3MOIHU3 KIETOK?
3agaua 9. Kycouku kapTodenbHOro KiyOHs! ObLTM M3MEpeHb! U MorpykeHsl Ha 30 MHUH. B pac-
TBOPBI caxapo3bl pa3HON KoHUeHTpauuu. Oka3zanock, uro B 0,3 M pacTtBope /UIMHA KycOYKa He
u3MeHumace, B 0,4 M pactBope — ymeHbluiach, a B 0,2 M pactBope - yBenuumiachk. Kak 00b-
SICHUTh MOJTy4YE€HHbIE PE3yJIbTAThI?
3apaua 10. YUemy paBHa cocymias cuiia KJIETOK, €CJIM U3BECTHO, YTO IpH norpyxenuu B 0,3 M
pacTBOp caxapo3bl pa3Mephl KJIETOK yBenuuminch, a B 0,4 M pacTBope ocTanuch 0e3 U3MeHe-
Hus? ONBIT IPOBOIMICS TIpH Temmeparype 27°C.
3agaua 11. B 6 cocynoB Hanutel pactBopsl NaCl, umeromue konnenrpamuto 0,1; 0,2; 0,4; 0,6;
0,8 1 1M. B 311 pacTBOpBI IOMECTUIIM MOJOCKH, BEIPE3aHHbIE U3 KapTO(heIbHOro KIIyOHs, ATMHA
KOTOPBIX A0 norpyxeHus cocrasisiia 40 mm. Uepes 30 MUH. ITMHA MTOJIOCOK OKa3ajaach paBHOM:
42 mm, 40 MM, 38 MM, 35 MM, 35 MM, 35 mm. Kak 0OBSICHUTH COBNAZICHUE PE3YIBTATOB B TPEX
MOCJIETHUX pacTBOpax?
3amauya 12. /[Be *KuBbI€ KJIETKH COMpHUKacaroTcs Apyr ¢ apyroM. Kyzaa moiaer Boaa, eciiv y nep-
BOM KJIETKM OCMOTHYECKOE€ JIaBJIEHHWE KJIETOYHOro coka paBHO 1,1 MIla u TypropHoe ngaBieHue
0,4 MIla, a y BTOpO# KJIETKH COOTBETCTBYIOIIHE MOKa3aTeau coctaistor 1,5 u 1,2 MIIa? O05-
SCHUTE.
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3agauya 13. PacTtenue nepecaxeHo B MOYBY, B KOTOPOM IOYBEHHBIN pPacTBOP MMEET OCMOTHYE-
ckoe nasinenue 0,3 MIla. B MOMEHT mocaaku KOpHEBbIE BOJIOCKH MMEIN OCMOTHYECKOE JaBJie-
nue 1,0 Mlla, a typropuoe nasnenue — 0,8 MIla. CMoxeT 11 3TO pacTeHUE KUTh HA JAHHOU
rmouse?

IIpumep cocTaBieHust TadJAMLBI

Taoauna no reme «MuHepajbHOe NUTAHUE PACTEHUIN»
De- Conepxa- dopwma no- Tpanc- dusno- Hapymenus y
MEHT HUE B pac- CTYIUICHUS MOpT 110 Joruye- pacTeHuil rpu He-
TEHUU B pacTeHue pacTeHuto cKas JIOCTATKE IJIEeMEH-
poib Ta B cpejie oouTa-
HUS

IIpumep coaepxxaHusi KOJUIOKBHYMa
Tema: «/IBU:KeHHE paCTEeHHID)
[{enb: MOBTOPUTH CLIOCOOBI M MEXAHU3M POCTOBBIX JIBUKEHUI paCTCHUM.
KonnokBuym npoxoauT B popMe TUCKYCCUH, B XO€ KOTOPOH CTy/€HTaM Mpea0CTaBIsAeT-

Csl BO3MOYKHOCTb BBICKA3aTh CBOIO TOUKY 3PEHHUs II0 BOIIPOCAM, KacaroIIMXCs CIIOCOO0OB JBHKE-
HUS PACTEeHMH, MEXaHW3Ma POCTOBBIX JIBUKEHWH, BIMSHUSA (PUTOrOPMOHOB HA POCT PACTCHHM.
PackppiBas TOT WM MHOM BONPOC, CTYAECHT JEMOHCTPUPYET, HACKOJIBKO IIyOOKO U OCO3HAHHO
OH YCBOMJI MU3yYEHHBIM MaTepHall.
Bompocs! juist 06cyxaeHus:

1. IlonsiTie o nBUxeHUU pacteHuil. CiocoObl IBUKEHHUS.

2. TponusMmsl, UX 3HaYeHUE. Buasl Tponu3MoB. MexaHu3M TpONMYECKUX U3rHO0B.

3. Hactuu: ux npupoja u 3HaueHue. Buabl HacTHH.

4. ®uznonoruyeckas npupoga mokosi pacreHuid. Bunpel nokost. Perymsiuus npoueccos mo-
KOS

5. OOuue npeAcTaBaeHUs] O TOPMOHAX. AYKCUHBI: UCTOPHUSI OTKPBITUSI, MECTO CUHTE3a, XU-
MHUYECKUH cOCTaB, (GU3NOJIOTHUECKAs POIb.

6. 'nG0epenIMHbI: UCTOPUS OTKPBITHS, MECTO CUHTE3a, XUMUYECKUN COCTaB, (PU3HOTIOTHYE-
ckas poib. CXOACTBO U OTJIIMYHUE C IEHCTBUEM ayKCHHOB.

7. LIUTOKMHUHBI: UCTOPHSI OTKPBITHS, MECTO CHHTE3a, XMMHUUECKUH cOCTaB, (pU3HOIOrHYE-
CKas poJlb.

8. IlpupoaHble MHTMOUTOPBI POCTa: ATUIIEH, A0CIIU30Basi KUCIO0Ta, KyMapHH.

9. MexaHu3M peTyJIsTOPHOTO JIeHCTBUS (PUTOTOPMOHOB.

10. B3aumopeiictBue gpuToropmoHoB. [IpumeHeHre PUTOrOPMOHOB B MPAKTHUKE pacTeHHE-
BOJICTBA.

IIpumep opraHu3anmu AUCKYCCHH
Tema: «/IpIxanue pacTeHuii (0M0JI0ru4ecKoe OKUCICHHE))

HCJ'II) 3aHATUA: ITIOBTOPUTHE MCXAaHU3M IIPOLCCCAa AbIXaHUs.

3aHsATHE TPOXOANUT B POPME TUCKYCCHH, B XOJI€ KOTOPOH MPOUCXOIUT TPyHIIOBOE 00CYXk-
JIEHUE BOIPOCOB, Kacaloluxcsi 0cOOEHHOCTEN MpOoTeKaHus Ipoliecca AblxaHus. B xoxe moaro-
TOBKHM K JUCKYCCHUU KaXKIbIM CTYIEHT aKaJIeMHUUYECKOW TpYyMIbl 3apaHee TOTOBUT OTBET Ha BO-
IpOC, KOTOPBIN BBICTABISETCS HAa OOcCyxJeHue. Jlokman CTyIeHTa CONpOBOXKIAETCs 3apaHee
MOATOTOBJICHHOW Tpe3eHTauuen. [lociie BBICTYMIEHHsT KaXXI0ro CTYJIEHTa, MOJl PYKOBOJCTBOM
MIPENo1aBaTelIs MPOUCXOIUT JUCKYCCHUS IO IOCTABICHHOMY BOIIPOCY, B X0J1€ KOTOPOW CTYAEHTHI
BBICKA3bIBAIOT CBOM KPUTUUYECKHUE 3aMEUaHUsI.

Borpocs! utst 06cykIeHus:

1. CymHOCTh W pOJIb ObIXaHUS B XKU3HHU pacTeHuil. CyOcTpathl AbixaHus. IHTEHCUBHOCTh
IeIxaHusl. J{pIxaTenbHbIi K03)PUIreHt.

2. bpoxenue. Bunbr Oposkenuii. B3anMocBsI3b IbIXxaHust 1 OPOKEHUS.
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3. @epMeHTHBIC CUCTEMBI JIBIXaHHUS.

4. JIuXOTOMHYECKHUH (TJTMKOTUTHYCCKUI) MTYTh JbIXaHHUS:

A) anaspoOHas ¢asa;

b) a»pobnas (a3za.

5. Anotomuueckuii (meHTo30¢pochaTHbIN) MyTh ABIXaHUS.

6. Mexanusm o6pazoBanus AT® (okuciautenbHoe hochoprmmpoBaHue).
7. B3aMOCBSI3b IbIXaHUs C IPYTUMU MPOIleccaMu 0OMEHA BEIIECTB.

8. Dkomorus apIxaHusl.

Conep:kaHue KOHCIIEKTA M0 TeMe «PU3n0J10rnyecKre 0CHOBbI YCTOMYHUBOCTH PACTEHUH K
3acyxe»
B koHcriekTe 1oKHBI OBITH OMKMCAHbI 0OCOOEHHOCTH BOJJOOOMEHA PACTEHHI pa3HbIX IKOJIO-
TUYECKUX TPYMI, X BO3MOXKHOCTH a/IallTAllMH K 3aCyXe.

Omnpoc (MHAMBHAYAIBHBIA U QPOHTAIBLHBIN)
Ilepeuenp BOMpOCOB I NOATOTOBKH, IO KOTOPBIM IIPOBOAMTCSA ONPOC, IPHUBENEH K
Ka)XJJOMY JIaOOpAaTOPHOMY 3aHSTHIO.

BapuaHT KOHTPOJIbHOI PadOTHI /151 UTOTOBOI POBEPKH 3HAHUI
Hnempyxyus ona cmyoenma

Tecm cooeporcum 25 3a0anuil, uz Hux 15 3a0anuii — yacms A, 5 3a0anuti — yacms B, 5 3a0a-
Huti — yacme C. Ha ezo evinonnenue omeooumces 90 munym. Eciu 3a0anue He yoaemcs 6ulnoi-
HUMb cpasy, nepeioume K ciedylowemy. Eciu ocmanemcs epems, 6epHumech K RPpONyujeHHulM
3adanusim. Bepro evinonnennvle 3adanus yacmu A oyenusaromes 6 1 b6ann, wacmu B — 2 6anna,
yacmu C — 5 6annos.

YACTbH A

K ka:xxpomy 3ajaHuio 4acTu A JaHbl HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJIbKO OJMH
BepHbIii. BbInoiHUB 3a1aHKe, BbIOepUTE BEPHBIH 0TBET U YKaKUTe B 0JIaHKe 0TBETOB.

Al. JIBmKeHHUE ITUTOIIa3Mbl, BHI3BAHHOE CBETOM, HAa3bIBACTCS:

A) dpotocunres

b) ¢poroTponuzm

B) doronepuoamnzm

I') poToaunes

A2. [Tna3mMosn3 MOKHO BbI3BaTh, HOTPY3UB KJIETKHU B :

A) TUITIOTUHUYECKUN PacTBOP

b) uzoToHnueckuit pactBop

B) runepronnyeckuit pactBop

I') uncryro Bony

A3. B cocTostHuu Typropa KjieTka UMEET CIEAYIOIINE MOKA3aTeIn OCMOTHYECKUX BEJIUYUH:

A)T=0S=P

B) T=PS=0

B)T=SP=0

[NS=P+T

A4. K ¢puzndyeckumM cBoHCTBaM XJI0pOoQHILIa HE OTHOCUTCS:

A) bayopecnieHIus

B) o6pazoBaHye KOMIJIEKCHOT'O COEAMHEHUS ¢ OETTKOM

B) cnocoOHOCTH M30HpaTEeNbHO MOIJIOMIATh CBETOBYIO SHEPTHIO

I') criocobHOCTh MPeoOpa3OBBIBATE SHEPTHIO BO30YKIECHHOIO COCTOSIHMS B XUMHUYECKYIO
SHEPTUIO

AS. ITpoayKTOM IUKJINYECKOTO (POTOCUHTETUYECKOTO (OCHOPUITUPOBAHUS SIBIISCTCS:

A) Oz

b) H20



Ci:

TaM:

36

B) HAJI®H:>

I AT®

A6. Iuxi TpukapOoHOBBIX KucaoT (mukn Kpebca) mpoTekaer:
A) B nuTomniazme

b) B MaTpukce MuTOXOHpUI

B) B cTpome xJopormiacToB

I') Ha kprcTax MUTOXOHAPUI

A7. Di1eMeHTOM BOJIHOIO OalaHca He SABJISIETC:

A) TOTJIOIIEHHE BOJIBI KOPHEM

b) nmepenBuxeHue BoAbI 10 MPOBOIAIICH CUCTEME

B) ruaponu3 Boasl Ha CBETY

I') ncriapenue BobI Yepe3 yCTbUYHBIE IIETH

A8. ®epMeHTHBIN KOMILIEKC, yJacTBYIOMIMKA B OMOJIOTHYECKOW a30TO(MHUKCAIINY, Ha3bIBACT-

A) HUTpaTpeIyKTa3a

b) Hutporenasa

B) xapOoxkcumnasza

I') nerunpasa

A9. PacreHusiMu J1ydille yCBaUBarOTCSI HA KMCIIBIX TIOYBAX COEAMHEHUS:
A) xanmpuus

b) maruus

B) cepnl

I') dbocdopa

A10. Kputepuem mporiecca pocTa sBJISIETCS:

A) yBenM4eHHE YKCIla OPraHOB

b) yBenuyenue uncnia KieTok

B) yBennuenue cyxoit Mmacchl pacTeHUS

I') Bce nepeuncieHHoe

A1ll. TepMonepnou3MOM Ha3bIBAETCS:

A) akTHBaIus pocTa Moj JeCcTBUEM CYTOYHOTO Mepernaja TeMIeparyp
b) HauBeIcIIas TemnepaTypa, pu KOTOPOH €I1e BO3MOXKEH POCT

B) 3aBucuMoCTb nepexoa pacTeHui K IBETEHUIO OT TEMIIEPaTyphl

I') ABM>keHHE OpraHOB PacTEeHUs, BBI3BAHHOE CMEHOM TeMIlepaTypbl
A12. ITpyunHON BBIHYXACHHOIO IIOKOSI CEMSIH SIBIISIETCSL:

A) HEOpa3BUTOCTh 3apOJbIIIA

b) razo- u BoJjoHenpoHHIIaeMast KOxypa

B) Hakomienne UHTHOUTOPOB pocTa

I') yMeHbIIIEHHE KOJMYECTBA CTUMYJISITOPOB pOCTa

A13. ®usnonornyueckas Mpyupo/ia mpolecca 3aKaluBaHus OblJIa pacKpbiTa Ojarogapsi pado-

A) K.A. Tumupszesa

b) H.I1. Kpenke

B) U.W. TymanoBa

I') B.W. [Tannaguna

A14. T'uGenb pacTeHUI IPU BHITPEBAHUH MPOUCXOTUT OT:
A) U30BITKa YTIIEKHUCIIOTO Ta3a

b) HexBaTku yrieBo10B (UCTOIIEHUE)

B) nenocraTka kuciopoaa

') pa3pbiBa KOPHEBOI1 CHCTEMBI

A1S. TIoBBIIEHNIO MOPO30YCTOWYMBOCTH PACTEHUH CITOCOOCTBYET:
A) ycunieHre 0TTOKa BOABI U3 KJIETOK B MEXKKJIETHUKHI

b) nepexon nuTonIazMel B COCTOSHUE Tels
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B) cunTe3 KprHONpoTEKTOPOB
I') Bce nmepeuncnenHoe
Yactr B
ByabTe BHUMaTeabHbl! 3axanus yactu B MoryT ObITH 3-X TUIIOB:
1) 3axanus, comepxaime HeCKOJIbKO BEPHBIX OTBETOB;
2) 3a1aHMSI HA YCTAHOBJIEHHE COOTBETCTBHSI;
3) 3aaHusl, B KOTOPBIX OTBET J10/2KeH OBbITh /IaH B BH/le YHCJIa, CJI0BA, CHMBOJIA.
B1. YcranoBute cOOTBETCTBUE MpOLIEcca C HEKOTOPBIMU €r0 XapaKTEPUCTUKAMU

XapakTepUCTUKHU Mpoliecca IIponecc
1) BBI3BAaH BBIXOJIOM U3 KJIETKU BOJIbI A) miazmonus
2) o0ecreunBaeT yBeJIMYEHUE TYPrOpHOTO JIaBICHUS b) nennazmonus
3) IIPOCTPAHCTBO MEX]Y MPOTOIJIACTOM U KJIETOYHOU
000JI04KO 3aM0IHsIeTCS BHEUTHUM PacCTBOPOM
4) IIPOTOIIACT MPUKUMAETCS K KJIIETOUHOM 000J104uKe
5) 00BEM BaKyoJIHM YBEIMYHUBACTCS
6) BbI3BAaH IOTPY’KEHUEM KJIETOK B T'MIEPTOHHYECKUN
pacTBop

B2. YcraHoBuTe COOTBETCTBUE Iponecca C HCKOTOPBIMHA €TI0 XapaKTCPHUCTUKAMU

XapaKkTepUCTHKU IIpoLecca IIponecc
1) MpoIrecc aHadpOOHBIN A) npIxaHue
2) cyOCTpar OKHCIISIETCS YaCTHYHO JI0 0oJiee MPOCTBIX OpPraHU- b) 6poxenune
YECKUX COCITMHECHUI
3) SHEPTHsl, 3AKIIOYCHHAsT B XMMHUYECKUX CBS3SIX OPraHHMYCCKUX
COE/IMHEHUH, BEICBOOOK/IACTCS TIOJTHOCTHIO
4) AKI[ETITOPOM 3JIEKTPOHA CITYXKHT KUCIOPO/
5) OCYIIECTBIISICTCS MOJIOYHOKHCIIBIMUA OaKTEPUSIMHU
6) SIBJISIETCSI TOCTABITMKOM OMOJIOTUYECKON BOIBI

B3. IIpoutute npemioxxenue. Ha 61aHke OTBETOB 3amuIIMTe OTBET B BUIE CJIOBAa WM He-
CKOJIBKUX CJIOB.

ORHOCTOPOHHUH TOK BOJBI M MHTATEJIBHBIX BEIIECTB IO COCYy/aM, OOYCIOBJIEHHBIH Jei-
CTBHEM KOPHEBOT'O /IaBJICHUS HA3bIBACTCH ..............

B4. Bribepute Te HapymeH!s: 0OMEHHBIX POLIECCOB, KOTOPBIE XapaKTepHBbI IIPU MOBPEXKie-
HUU PaCTEHUI HU3KUMHU MOJIOKUTEIbHBIMU TEMIIEPATYPAMU:

A) xnopodwini npespainaercs B peoputuH

b) nenaryparnus 6eKOB HUTOIMIIa3MbI

B) nunuae1 MeMOpaH nepexosaT B TBEPIOKPUCTAIUINYECKOE COCTOSTHHIE

I') napymaercst npoctpancTBeHHas cTpykTypa JHK

/1) ycuinBaeTcst 3K30CMOC HOHOB M3 KIIETOK

E) mpoucxoauT BBIXOJ BOJIbI U3 KJIETOK

BS. Ykaxkute, B Kakoil MOCIEI0BATEIBHOCTH MTPOUCXOJUT IPOLECC 3aKAMBAaHUS Y pacTe-
HU:

A) 3amezJIeHue U MOJIHAsE OCTAaHOBKA POCTOBBIX IIPOLIECCOB

b) mepecTpoiika 0€TKOB IUTOIIIA3MBI

B) HakomuieHrne KpUONIPOTEKTOPOB

I') muTomnna3zMa nepexouT B COCTOSIHUE Telis

J1) OBICTpBIif OTTOK BOJBI U3 KIETKU

E) yBennueHue ocMOTUYECKOTO AaBJIEHUS B KIETKaX

Yacrts C

OTtBernl Kk 3axaHusAM yactu C ¢gopmyampyere B cB0OOOAHOI KpaTKoil GopMe U 3amuChI-
BaeTe B 0JIAaHK OTBETOB.

C1. Knerka norpyxena B 0,3 M pactBop caxapo3ssl. Kyna noiaer Boaa, €Ciiu U3BECTHO, YTO
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OCMOTHYECKOE JJaBJIIEHUE KJIETOUHOro coka paBHO 1 Mlla, Typropnoe nasnenue 0,8 Mlla, a Tem-
nepatypa pactopa 17 © C?

C2. ITouemy nuki Kpebca Ha3BIBAIOT « METAOOTHMYECKUM KOTIIOM) KIICTKH?

C3. Yemy paBeH TpaHCIUPAIMOHHBIN KO3 (UIMEHT IepeBa, UCIapUBIIETO 3a BereTalloH-
HBII niepuo/ 2 T BOABI MU HAKOIMUBIIETO 32 3TO BpeMs 10 Kr cyxoro BemiecTBa?

C4. B yeM 3aKi1I04aeTcs CYUIHOCTh METO/1a KYJIbTYPbhl H30JIUPOBAHHBIX TKAHEH?

CS. Kakumu crioco6amMu 3amuimaroTcsi TatoUTsl OT N30BITOYHON KOHLIEHTPAIMH B I1OYBE
coJen?

Bonpoch! 1J1s1 NOATOTOBKH K 3a4eTy

1. X¥uMHrueckuil cocTaB IIUTOIIA3MBbl, €€ CBOMCTBA.
2. Teopuu NpOHUIIAEMOCTH LIUTOILIA3MBI.
3. Mudbdysus u ocmoc. Bunbl ocmoca. OCMOTHYECKOE 1aBJICHHE.
4. Ilnazmonu3 u aemnasmonus. Buasl mnasmonusa. Typrop. TypropHoe naBiieHue.
5. Cocymias cuna KJIeTKH. B3auMOCBSI3b MEXy KOHIIEHTpAIMEil KIETOYHOTO COKa, OCMOTHYE-
CKUM JIaBJICHUEM, COCYILIEH CUIION U TYPrOPHBIM JIaBICHUEM.
6. MexaHu3M NOTJIONICHHS BOJABI pacTeHHEeM. BiusHUE BHEIIHUX YCIOBHI Ha MOCTYIJICHHE BO-
JTBI.
7. Tunel yCTBUYHBIX PEAKIMH HA YCIOBUS CPE/BbI.
8. Tpancnupanus, ee 3HaU€HUE B )KU3HU PACTUTEIBLHOTO OpraHu3Ma. Bujbl Tpancnupamnuu.
9. EnvHuLBI yueTa TpaHCIUpaIUH.
10. MexaHu3M nepeaBUKEHMs BOJbI [0 PACTEHHUIO.
11. CymHocTh ¥ KOCMHYECKast poJib Ipolecca pOToOCHHTE3A.
12. [TurmMeHT XI0podMILT: CTpOSHHE, PU3NIECKUE M XUMHUECKHE CBOMCTBA.
13. TIurMeHThI KAPOTUHOUABI U PUKOOUIIMHBI: OCOOCHHOCTH CTPOCHUS, (PU3UOIOTHYECKAs POIb.
14. CseroBas daza porocunresa — hoTopuznveckuii Htam.
15. CseroBas daza poTocunTe3a — HOTOXMMUYECKUI FTaIl.
16. TemuoBas ¢aza dotocunresa — «C-3» myts (ukn KanpBuna). OOpa3oBaHue yrieBojoB U
AMUHOKUCIIOT NMPHU (OTOCHHTESE.
17. «C-4» nytb poTocunTesa (uka Xerya — Cioka).
18. MexaHu3M NpoTeKkaHus mnpouecca GOTOCUHTE3a y CYKKYJICHTOB.
19. CymHocTh, 3HAaYCHUE U MEXaHU3M (DOTOIBIXAHHUS.

Bomnpocsl 1J11 NOATOTOBKH K 3K3aMeHY
1. XuMrueckni cocTaB IUTOIIA3MEI, €€ CBOMCTBA.
2. IIpoHuIaeMoCTh HUTOIIa3Mbl. TE€OpHUH MPOHUIIAEMOCTH LIUTOILIIA3MBI.
3. Hudbdy3us u ocmoc. Bunbl ocmoca. OCMOTHYECKOE 1aBJICHUE.
4. IInazmonu3 u aemnasmonus. Buasl mnazmonusza. Typrop. TypropHoe naBieHue.
5. Cocymas cuna KJIeTKU. B3auMOCBsI3b MEXKy KOHUEHTpPALMEN KJIETOYHOTO COKa, OCMOTHYE-
CKHM JIaBJICHHEM, COCYILIEW CUIION U TYpPTrOpPHBIM JaBJICHUEM.
6. 3HaueHHe BOJIbI B )KU3HENEATEIbHOCTH pacTeHuid. CBoicTBa U (pOpPMBI BOJBI B PACTUTEIBHOM
KJIETKE.
7. MexaHu3M MOTJIOIIEHUSI BOJAbI pacTeHUEM. BiusiHUe BHEITHUX YCIOBUM HA MOCTYIJIEHUE BO-
JbI.
8. OCOOEHHOCTH CTPOCHHUsSI YCTBHYHOIO ammapara y OJHOJOJBHBIX U JBYJOJIBHBIX PacCTCHUH.
Tunsl yCTPUYHBIX pEakluii Ha YCIOBUS cpelbl. MeToabl u3ydeHus paboThl YCTBUYHOTO armmapa-
Ta.
9. Tpancnupanus, ee 3Ha4eHHE B KU3HU PACTUTENHLHOIO0 Opranu3Ma. Buael Tpancnupanuu. 3a-
KOH KpaeBoi quddy3un.
10. Eauaune! yuera TpaHcnvpanuu. BiusiHie BHEIIHUX YCIIOBUN Ha MPOLIECC TPAHCIIUPALUU.
11. Mexanu3m nepeaBruKEHHs BOJBI MO pacTeHuto. Teopus cueruieHus Jukcona.
12. TlonsTue o 3acyxe. Tunsl 3acyx. Kpurnueckue nepuozsl B )KU3HU PACTEHUM K HEIOCTATOU-
HOMY BOJIOCHAOKEHHIO.
13. ®dusnonoruveckre U OMOXMMHYECKHE W3MEHEHUSI PACTEHUH MU TeperpeBe U 00e3BOKUBA-
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HUU.
14. OcoGeHHOoCTH BOJI0OOOMEHA PacTeHUH pa3HBIX IKOJOTHYECKHX Tpymm. 3akoH B.P. 3aneHcko-
ro. [IonsaTHe 0 3aCyX0yCTOMYNBOCTH PACTECHUM.

15. Pa3zButue yuenus o ¢porocuntese. CynHoCcTh U KOCMHUYECKas pojib Mpoiiecca (OTOCHHTE3A.
16. DBomronus (HOTOCHHTE3a — XEMOCHHTE3 U (POTOPETYKIIHS.

17. Anaromo-mopdosiornueckue ocoOEHHOCTH JIMCTa Kak oprana ¢otocuHTes3a. JlamemispHoe
CTPOEHHUE XJIOPOILJIACTOB.

18. ITurmenT xsopoduiLt: cTpoeHue, GU3NIecKue 1 XUMHUYECKHUE CBOMCTBRA.

19. TIurMeHTHI KAPOTHHOUABI M PUKOOUITMHBI: OCOOCHHOCTH CTPOCHUS, (PU3HOTIOTHYECKAST POIIb.
20. CeeroBas ¢aza ¢porocunTe3a — PoTodhu3nIecKuii HTarm.

21. CeroBas ¢a3za ¢poTocuHTe3a — POTOXUMUIESCKHI ITAI.

22. TemuoBas ¢aza dporocunTeza — «C-3» nyth (1uka Kanpeuna). OO6pa3zoBaHue yriieBOJOB U
AMHHOKHUCIIOT ITpH (POTOCHHTE3E.

23. «C-4» nytb poTocuntesa (uka Xerya — Cioka).

24. MexaHu3M MpOTEKaHUs Ipolecca PoToCuHTe3a Y CYKKYIeHTOB. CyIITHOCTh, 3HAUEHHUE U Me-
XaHU3M (OTOIBIXAHHUS.

25. BnusiHue BHEIIHUX YCIIOBHA Ha mporece potocunreza. Cyrounslii xon ¢porocunaresza. Poro-
CHHTE3 U YPOKaMl.

26. ConeprkaHre MUHEPATBHBIX 3JIEMEHTOB B PACTCHUU, NX 3HAUYCHHE.

27. AHTaroHu3M MOHOB. YPaBHOBEIIEHHOCTh U Oy(hepHOCTh pacTBOPOB. METO/bI UCCIIEIOBAHUS
NOTPEOHOCTH PACTEHUM B 3JIEMEHTaX MUTAHUS.

28. [TouBa KaK MCTOYHUK MUTATENbHBIX BemiecTB. [lormorurenbHas cnocoOHOCTh mouBhL. [lou-
BEHHBII NOTJIONAOIINI KOMILIEKC.

29. MexaHu3M MOCTYIICHUE 3JIEMEHTOB MUTaHUS Yepe3 KOPHEBYIO CUCTEMY. DTarbl MOCTYILIe-
HUSL.

30. IlepenBukeHnEe 11EMEHTOB MUHEPAJIBLHOIO MUTAHUA MO pacTeHU0. KpyroBopoT MuHepasb-
HBIX BEIIECTB B PACTEHUHU.

31. ®usnonoruyeckas poib a30Ta B KU3HU pacTeHui. HapyiieHus y pacTeHuil npu u30bITKE U
HEeJ0CTaTKe a30Ta.

32. Ilytu ¢pukcanuu atMocepHoro a3ota. MexaHu3M OMOIOTHYeCKON (HUKCALUU a30Ta.

33. KpyroBopot a3ota B npupoje. CylmHocTh aMMOHU(PUKAINYA, HUTPUPUKAIIMT U JEHUTPUPHU-
KallWu.

34. ®uznonoruyeckas poib Gochopa u cepbl, B )KU3HU pacTeHuil. Hapymienus y pacteHuil npu
HepocTaTke docdopa u cepbl B cpeie OOUTaHHUS.

35. ®uznonoruyeckas pojib MaKpO3JIEMEHTOB-METAJUIOB: KallWs, KalblMsl, MarHUS U JKeJe3a B
JKU3HU PACTEHUM.

36. IIpeBpaiienne yriieBoI0B B paCTUTEIILHOM OpTaHU3MeE.

37. BoccTaHoBieHHE HUTPATOB B pacTeHuHU. CyIIHOCTh PEAKINI aMUHUPOBaHMsI, IEpEaMUHUPO-
BaHUs, 1€3aMUHHPOBAHUSI, 1eKapOOKCUINPOBAHUSI.

38. IIpeBpailieHre TUMUI0B B PACTCHHH.

39. ®uszunonoruyeckas poyib U IpeBpalICHUE OPraHUYECKUX KUCIOT B PACTUTEIIbHOM OpPraHu3Me.
40. ITepenBuKeHnEe OPraHUUECKUX BEIIECTB MO pacTeHUI0. MexaHu3M (p109MHOro TpaHcmnopra.
41. CymHOCTb M poJIb ABIXaHUS B KU3HU PacTeHU. B3anMOCBA3b AbIXaHUS C APYTMMH MIPOLIEC-
camMu oOMeHa BElIeCTB.

42. NnatencuBHOCTh AbixaHus. CyOcTparbl apixaHus. [[prxarenbHbiii kodddumueHT. 3aBUCH-
MOCTb JIbIXaTeNbHOr0 K03(h(pUILIMeHTa OT KauecTBa JIbIXaTeJIbHOro cyocTpara.

43. Teopun npixanus A.H. baxa u B.W. [Tannaguna.

44. Bpoxenue, ero BuJbl. B3anMOoCBsI3b IbIXaHUSI U OPOKEHHUS.

45. ®epMEHTHBIE CUCTEMBI JbIXaHUS. DIEKTPOHHO-TPAHCIIOPTHAS LEMIb.

46. Ilytu npixatenbHOTO oOMeHa. AHa’poOHast (Ppa3a TUXOTOMHUYECKOTO MYTH JbIXaHHS.

47. Ilytn apixaTenpbHOr0 oOMeHa. AspoOHas (a3a JMXOTOMUYECKOTO MyTH JIBIXaHHUS.

48. AIOTOMHUYECKUH IyTh JBIXaTEIbHOTO 0OMEHa Y paCTeHUH.
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49. OxucnutensHoe GochopunrpoBanue, ero Buasl. Mexanusm obpasosanus ATO.

50. [TonsiTue o pocre pacrenuit. Kpurepun pocra. Tumbl pocTa OpraHoB pacTEeHUM.

51. OcobeHHOCTH pOCTa KIETOK B pACTUTEILHOM OpPraHU3ME.

52. luddepennmanus TkaHeil. MeTo KylIbTyphl M30JIMPOBAHHBIX TKAHEH, €ro MpPaKTHYECKOE
UCIIOJI30BaHUE.

53. [loHsiTHe 0 MOJISIPHOCTH pacTeHuid. PocToBbie Koppensanuu. Perenepanus y paCTeHU.

54. BiusHMe BHEUIHUX yCIOBHUM Ha pocT pacteHuil. bonbias kpusas pocra Cakca.

55. TlonsiTHe 0 TOpMOHAX pocTa PaCTeHUH. AYKCHHBI: HCTOPHS OTKPBITHS, 0Opa3zoBaHue, GU3NO-
JIOTHYECKasl poJlb.

56. I'opmonbl pocta rudb6epeuabl. X ¢usznonaornyeckas poJib B )KU3HU pacTeHuil. CX0JICTBO U
OTJIMYME C AEUCTBUEM ayKCHHOB.

57. 'opMOHBI pocTa ITATOKUHUHBI, UX POJIb B )KM3HU pacTeHU. MexaHu3M JeHCTBHS (PUTOTOp-
MOHOB.

58. Hruburopsl pocta pacTeHU, X BIMSHHUE Ha PACTUTEIbHBINA OpraHU3M.

59. B3aumoneiictBue GuUTOropMoHOB. [I[puMeHeHne TOPMOHOB POCTa B NPAKTUKE PACTCHUEBOI-
CTBa.

60. [lonsTie o pazButuu pacteHuil. Teopus LUKINYECKOTO CTAPEHUS U OMOJIOKEHUS PaCTEHUN
H.IT. Kpenke.

61. Oransl pa3BuTus pactenuil. Knaccupukanuu M. X. Yainaxsna u 11.B. Muuypuna.

62. Perynsanus npoueccoB pa3BuThs. CyIIHOCTb SIpOBU3ALINH.

63. Perymsauus nporneccoB pazsutus. CymHocts oronepuoausma. Poib GUTOXpoMHOI cucte-
MBI B BOCIIPUATUHU (POTONEPUOANYECKON peaKUK y PaCTEHHIA.

64. Crapenue pacTeHHIl Kak HEOOXOIMMBIN 3Tall OHTOT€HE3a. JTaIlbl CTAPEHUS.

65. ITonstue o nBwxeHnn pacteHuid. CriocoObl ABMKEHUS. TaKCHCHI.

66. PocToBble nBukeHUs pacteHuil. Tpomnusmbl, UX BUAbL. Poib TOPMOHOB B OCYILECTBICHUU
TPOIMYECKUX U3THOOB Y pacTeHUH.

67. PocToBble nBUKEHUS pacTeHud. HacTuu, ux BUABL

68. Ilokoil kak HEOOXOUMBII ATall OHTOreHe3a pacTeHui. Bunbl mokos. ITokoil cemMsiH 1 okoi
Io4eK. Perymnsanus nmpouneccoB MoKos.

69. IlonsTHe 00 YCTONYMBOCTU pacTeHU K HEOIaronpusATHBIM (akTopaMm cpenbl. Bunsl ycroii-
4UBOCTH. JKapOCTOMKOCTb.

70. Mopo30ycTOMYUBOCTh pacTEHUH. 3aKaJuBaHUE PACTCHUM. DTallbl 3aKaIBaHUS.

71. Xonogocroiikocts pacteHuid. I1yTu ee noBplieHns. 3MMOCTOMKOCTh pacTEHUI.

72. YcroitunBocTh pacTeHuil k 3acosieHuto. ['anodutel, ux Buasl. [1oBeilIeHHE cOsleyCTOMYNBO-
CTH PACTECHM.

73. I'a30ycTOMYNBOCTG PACTEHUI, ITyTH €€ TIOBBILLICHMUS.

74. YcToiunBOCTh pacTeHHi K 3a001eBaHusIM. IMMYHUTET, €r0 BUABIL.

75. CBoiicTBa (pUTOMATOTEeHHBIX OPraHU3MOB. MexaHu3M BO3JEHCTBUS apa3uTa Ha pacTeHUE.
76. IlpuunHbl 601€3HEN pacTeHU U B3aMMOOTHOIIIEHHE Tapa3uTa U PacTEeHUs.

77. ®U3UOIOTHS 3aLUTHBIX peakiuil pacTeHuil MPOTHB (PUTOMATOreHOB. MeXaHU3MBbI 3alUTHI.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMbBIX
B NTPOINECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIO0TMN — 00ydeHUE B 3JIEKTPOHHOM 00pa3oBaTenbHOM cpefie ¢
LIEJIBI0 PACIIMPEHHUsl JIOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBEJTHUEHHUs KOHTAKTHOTO B3aM-
MOJIEHCTBUS C MpenojaBaTesieM, IOCTPOECHUS WHIUBUAYAIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIa 3HAHUM CTYJIEHTOB.

B o6pa3zoBarensHOM mpoliecce MO AUCHUIUIMHE HCTIONb3YIOTCS Cleayolre nHpopmarm-
OHHBIE€  TEXHOJIOTHM,  SBJISIOIIMECS  KOMIOHEHTaMH  OJEKTPOHHOW  MH(POPMALMOHHO-
obpazoBarenbHol cpenbl BITIY:

e Cucrema snextporHoro ooydenuss ®I'bOY BO «bI'TIV »;

e MynbTUMEIUIHOE CONPOBOKAEHUE JIEKIUN U MPAKTUYECKUX 3aHITHH;
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e Pa0oTa c 3JIeKTPOHHBIMU PECYpCaMH yJAJIEHHOTO JOCTYIA.

8 OCOBEHHOCTH OCBOEHMUSA JUCHUIIVIMHBI 111 HTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

ITpu oOyueHuM JHIl ¢ OrPpaHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIIOBHSMHM, M3JI0)KEHHBIMU B pa3e
«Oco0eHHOCTH OpraHu3any 00pa30BaTEIBLHOIO MpoLEecca M0 00pa30BaTENbHBIM IPOrpaMMaM
JUIS. MTHBAJIMJIOB U JIUI C OTPAaHUYCHHBIMH BO3MO)KHOCTSIMU 3/I0POBBs» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmbl (MCIOJIb30BaHUE CHEIHUATBHBIX YU€OHbIX OCOOMH U ITUIAKTUYECKUX MaTepHha-
JIOB, CHEIHMATIBHBIX TEXHUYECKHX CPEJICTB O0yUYSHHs KOJUIEKTUBHOTO M MHIMBUAYAJILHOTO TOJIb-
30BaHMsl, PEIOCTABICHHUE YCIYT aCCUCTEHTA (IIOMOIIHHMKA), OKA3bIBAIOILEro 00ydYaronuMes He-
00XOAMMYIO TEXHHUYECKYIO TIOMOIIb U T.I1.) C YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yda-
FOLIMXCSL.

9 CITIUCOK JIMTEPATYPbBI U UTHOOPMAIIMOHHBIX PECYPCOB

9.1 JIutepatypa

1. Beperennukos, A.B. ®usnonorus pacrennii / A.B. Beperennukos. — M.: Akagemuy.
ITpoekT, 2006. — 479 c. (12 3K3eMILIAPOB)

2. ®usnonorus pacrenwnii / coct. A.B. Cokonosa. — brnarosemenck: M3a-so BI'TIY, 2015.
— 170 c. (25 sK3eMILIIPOB)

3. Kysnenos, B.B. ®usnonorus pacrenmii / B.B. Ky3nenos, I'.A. JImurpueBa. — M.:
Bricmas mkoma, 2006. — 741 c. (12 sx3eMIuIsIpoB)

4. Kysueunos, B.B. ®usmonoruss pacrenuii B 2 1. Tom 1: yueOHMK s By30B /
B.B. Ky3uenos, ['.A. Imutpuesa. — 4-e¢ usn., nepepad. u gom. — M.: MU3narensctBo IOpaiit,
2023. — 437 c. — (Briciiee ob6pazoBanne). — ISBN 978-5-534-01711-3. — TekcT: 2IeKTPOHHBIN
/I Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/510730

5. Kysuenos, B.B. ®usuonorus pacremuii B 2 T. Tom 2: y4eOHHMK s BYy30B /
B.B. Ky3nenos, ['.A. [Imutpuesa. — 4-¢ uzn., nepepad. u gom. — M.: M3natensctBo IOpaiir,
2023. — 459 c. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-01713-7. — TekcT: 27€KTPOHHBIH //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512414

6. MoxkponocoB, A.T. @otocunTe3. PU3NOIOTO-3KOJIOTHUECKUE U OMOXUMHYECKUE ac-
nektol / A.T. Mokponocos, B.®. I'aBpunenko, T.B. XKuranosa. — M.: Akagemus, 2006. — 448 c.
(20 sK3eMIUISIPOB)

7. Iandunosa, O.®. ®uznonorus pacTeHU ¢ OCHOBaMH MUKPOOMOJIOTHH: YUYEOHHUK U
OpakTUKyM  JUii  cpeaHero  mpodeccuoHanbHoro  obpazosanus/  O.®. [Tandunona,
H.B. IunpmukoBa. — 2-e u3., ucnp. — M.: U3matensctBo FOpaiit, 2023. — 183 ¢. — ([Ipodec-
cuoHasbHOE obOpa3oBanue). — ISBN 978-5-534-15826-7. — Texkct: anexTpoHHslii // O6pa3oBa-
tenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/509830

8. IlnacTuueckuil u sHepreTuuecKkuii 0OMeHsl B pactutesnbHoM opranusme / Coct. A.B.
Coxomnoga. — birarosemenck: M3a-so BI'TIY, 2005. — 83 c. (52 ax3emmuisipa)

9. lpaktukym mo ¢usunonoruun pacteruit /Ilog pen. B.b. MBanoBa. — M.: Akanemus,
2001. — 144 c. (56 k3eMIUTSIPOB)

10. ®wuszunonorust pacrenuit / coct. A.B. CokonoBa. — bnarosemenck: 1U3a-so BITILY,
2015. — 170 c. (25 sK3eMIUTSIPOB)

11. ®usunonorus pacrenuit / HJI. Anexuna [u ap.]; Pen. W.I1. EpmakoB. — M.: Akane-
mus, 2005. — 634 c. (48 PK3eMILISIPOB)

12. ®usnonorusa pacrenuit / Coct. A.B. Coxonosa. — bnarosemenck: M3a-so BI'TIY,
2011. — 168 c. (20 sx3eMIUTSIPOB)

13. Sxymxuna, H.U. ®usnonorus pacrenuit / H.U. Skymkuna, E.}O. baxtenko. — M.:
BJIAZIOC, 2005. — 463 c. (85 3x3eMIuISIpOB)

9.2 ba3bl JaHHBIX M1 HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI
1. Poccwuiickuii o6pazoBatenbubii Deaepanbhblii moprai. http://www.edu.ru/



https://urait.ru/bcode/510730
https://urait.ru/bcode/512414
https://urait.ru/bcode/509830
http://www.edu.ru/
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2. DrekTpoHHBIC pecypchl o buosioruu - https://Ibz.ru/metodist/iumk/biology/er.php
3. Tlopran HayuHOl 31eKTpOHHON O6ubmnoTeku - http://elibrary.ru/defaultx.asp.

4. CnoBapu u 3HuUKJIONeauu on-line: mpoext Academic.ru — https://dic.academic.ru/;
Buonornueckuii sHIIMKI0ONEAnYEeCKHiA ciioBaps: https://dic.academic.ru/contents.nsf/dic_biology/
9.3 DJIEKTPOHHO-0MOJIMOTEYHbIE pecypchl
1. Polpred.com O630p CMU/Cnpasounuk — http://polpred.com/news
2. O6pasoBarenpHas miatdopma «Opaiit» — https://urait.ru/info/lka

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnist mpoBeieHus 3aHATHI JIEKIIMOHHOTO M CEMUHAPCKOTO TUTIA, TPYIIIOBBIX U WHAUBHTY-
QIBHBIX KOHCYJbTAllMH, TEKYIIEro KOHTPOJSA U MPOMEXKYTOYHOM aTTeCTallud HCIOJIb3YITCS
ayJUTOPUH, OCHAIIEHHBIC Y4eOHOU MeOeNblo, ayJUTOPHOW JOCKOH, KOMITBIOTEpOM(pamu) C
YCTQHOBJICHHBIM JIMLIEH3MOHHBIM CIIEHUATN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIe4eHUEM, KOM-
MYTaTOPOM JIJIsl BBIXO/Aa B AJIEKTPOHHO-OMOIIMOTEYHYIO CHCTEMY M JJIEKTPOHHYIO WH(pOpMAIIH-
OHHO-0Opa3oBarenbHyto cpeay BITIY, MyiabTUMeAMHHBIMU MPOEKTOPaMM, SKCIO3HIMOHHBIMU
AKpaHaMH, y4eOHO-HATJISJHBIMU TOCOOUSIMU (TaOIUIIbI, MYJIbTUMEAUNHbBIE IPE3CHTALIUN ).

Jlns mpoBesieHus! JTabOPaTOPHBIX 3aHATUI TakKe MCIONb3yeTcs «YueOHas jaboparopus
MHUKPOOHOJIOTUH U (PU3HOJIOTUH PACTEHUI», YKOMIUIEKTOBAHHAS CIIEIYIOIIUM 000PY/I0BaHHEM:
KommekT Mebenu ayAuTOpHOU
ITronutp
AyauTopHas J10cKa
KommbproTep ¢ ycTaHOBJICHHBIM JIMIIEH3MOHHBIM ITPOTPaMMHBIM OOecrieueHueM
MynbTUMEAUNHBIN IPOEKTOP
DKCIMO3UIUOHHBIH KpaH
Mukpockorn «buosamy (6 mrT.)

Muxkpockon «Mukmen-1» (24 mrT.)

Muxkpockon 6uonornyeckuit Mukpomen P-1 (2 mr.)
Muxkpockorn MBC-9 (1 mir.)

Muxkpockon MoHOKYIsIpHbI MC-20M (1 1mT.)

Muxkpockon MoHOKYIsIpHbIIE MC-10 MIKROS (9 mt.)
Muxkpockon TpuHOoKyisipHbiit MC 300TS «Micros» (1 mt.)
Muxkpodoronacagka MOH — 12 (1 mr.)

Tepmoctar cyxoBo3aymiabiit TC-1/80 CITY (o6bvem 80) (1 mT.)
®orokamepa (1 mrt.)

[Tudposas kamepa - okyssap st Mukpockona JICM 310 (1 mir.)
Cymmnbasiii mxag IIC 80-01 CITY (1 mr.)
Mukpobuonoruueckuit 60kc (1 mr.)
Munu-skcnpecc-nadopatopust «ITuenka-Y/6uo» (2mr.)

e VY4yeOGHO-HarIsAJHbIe TOCOOUS — TaOIUIbl, MYJIbTUMEIUMHBIE PE3EHTALIUH 110 AUCIIU-
nHe «PU3H0IOTHS paCTEHUNY.

CamocrosiTenbHast paboTa CTyJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B DJIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy BY-
3a, B CTIELIMAJIM3UPOBAHHBIX Ja0OPATOPUSIX MO AUCLUUIUIMHE, a TAK)KE B 3aJIaX JOCTYIA B JIOKAJb-
Hyto ceTb BI'TIY, B 1abopaTtopuu McUxo10ro-neaaroruueckux UCCe0BaHuil u ap.

Hcnons3zyemoe mporpammuoe obecrniedenne: MicrosSoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.


https://lbz.ru/metodist/iumk/biology/er.php
http://elibrary.ru/defaultx.asp.
https://dic.academic.ru/
https://dic.academic.ru/contents.nsf/dic_biology/
http://рolpred.cоm/news
https://urait.ru/info/lka
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Pa3paGoTrumnk: Anoxuna A.B., k.0.H., 1o1leHT Kadeapbl OUOIOTUN U METOAUKH 00yde-
HUs OMOJIOTHH.
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11 IUCT UIBSMEHEHUWHA U JONMOJITHEHUM

YTBep:kaenue u3menenuii u qonojgHennii B PILJL nis peanuzanum B 202 /202 yu. r.

Pabouas nporpamma IUCHHUILINHBL 00CyX/1eHa U oo0peHa s peanuzanuu B 202 /202
yd. T. Ha 3aceaHuu Kadeapbl OMOJIOTMH U METOAMKUA 00ydeHus Ouosoruu (mpotokos Ne ot
r.). B PI1]] BHECEHBI clieqyrole U3MEHEHUS U IOIIOJTHEHUS:

Ne uzmenenus:
Ne cTpanuIbl ¢ U3MEHEHUEM:

HUcknrounTs: Bxirouunts:




