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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heanb pucuMmIdHbE: GOPMHUPOBAHKE CUCTEMATU3UPOBAHHBIX 3HAHUH B 00JacTH (Hu-
3HOJIOTUM PACTECHUM.

1.2 Mecto aucuumianusl B cTpykrype OOIL: auctumimaa «PU3HOIOTHS PACTCHUN»
OTHOCUTCSI K 00s3aTeIbHON YacTH MPEeAMETHO-METOANYECKOro Moayns nmo npodumio «buoso-
rus» 610ka b1 (51.0.08.07). K vicxoaHbIM 3HAHHSIM, HEOOXOIUMBIM /IS H3yUYCHHS JUCIUATUIHHBI
«DPuU3MONOTUs PACTCHUN», OTHOCITCA 3HAHUSA B 00JacTH OOTaHHMKH, LIUTOJIOTMH, THMCTOJOTHH,
oOuieit xumuu U Gu3uku. JUCUUIITNHA SIBISIETCS OCHOBOM JJIsi U3yUEHHUs TaKUX oOracTel 3Ha-
HUH, Kak Ouosiorndeckas Xumus, ornoreorpadusi, OMOTEXHOJIOTHUS, OUOJIOTHYECKHUE OCHOBBI CEIlb-
CKOT'0 XO03s1iicTBa, 00IIIast SKOJIOTHSI.

1.3 lucuunjMHa HanpaBJ/ieHa Ha (popMHUpPOBaHUe caeayOImMX KoMneTeHnuuii: YK-1,
OIIK-8, I1K-2:

- YK-1. CriocobeH ocyiecTBIsTh NOUCK, KPUTUUECKUM aHAIU3 U CUHTE3 MH(popManuu,
MPUMEHSTh CHCTEMHBII MOJIXOJ AJi PElICHUs TMOCTaBJICHHBIX 3a7a4, MHAUKATOPOM IOCTHXKe-
HUsL KOTOPOU SABJISIETCS:

¢ YK-1.2 HaxoauT u KpUTUYECKU aHATU3UPYET WH(POPMAIIHIO0, HEOOXOAUMYIO ISl pelie-
HUS ITIOCTABJICHHOM 3a7a4H,

- OIIK-8. CniocobeH ocyIiecTBIATh MeJarornyeckyro AesiTeIbHOCTh Ha OCHOBE CIIELHU-
QIBHBIX HAYYHBIX 3HAHUH, HHAUKATOPOM JOCTH)KEHUSI KOTOPOU SIBIISIETCS:

¢ OIIK-8.3 JlemoHCTpUpYeT crienuaibHble HAy4YHbIC 3HAHUS, B TOM YHCII€ B TIPEIMETHON
o0iacrtyu;

- TIIK-2. CnocobeH OCymIecTBIATh MENarorndeckyro JesTeIbHOCTh MO MPO(UIBHBIM
npeaMeTaM (JUCHUILTMHAM, MOJIYJISIM) B paMKax MpOrpaMM OCHOBHOTO OOIIEro U CpeaHero 00-
Iero o0pa3oBaHusl, HHAMKATOPOM JOCTIKEHHUS KOTOPOH SIBIISIETCS:

¢ [IK-2.1 IlpumeHsieT OCHOBBI TeOpHH (HYHIaMEHTAIbHBIX U MPUKIAJHBIX pa3/ielIoB OHO-
noruu (600TaHUKHU, 300JI0TUH, MUKPOOHOIOTHH, TeHETUKU, OMOJIOTUU PA3BUTHS, AHATOMHH YeJO-
BeKa, (PM3MOIOTHN pacTeHUI W KUBOTHBIX, OOIIEH SKOJIOTUH, TEOPUH IBOJIOINH) JIJIsI PEIICHHS
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1a4.

1.4 Ilepeyens MIaHMPYEMBIX pe3yJbTATOB 00y4YeHusi. B pe3ynbrare n3ydeHus AUCIH-
TUTMHBI CTYACHT JOJKEH:

- 3HATH:

® OCHOBHBIE TIPOLIECCHI JKU3HEACATENbHOCTH PACTUTEIBHOIO OpraHu3Ma: (OTOCHHTES,
JBIXaHUE, BOJHBI 00MEH, MUHEpaJIbHOE MIUTAHUE U JIp.;

® MEXaHU3MBI aJaNTAIlMA PACTCHUI K N3MEHSIOMIUMCS YCIIOBHSIM CPEIIBI;

e HOBeHIIME pa3pabOTKU U TOCTUKEHUS B 00J1acTH (PU3HOIOTHH PaCTEHUI, IEPCIEKTUBbI
WX UCTIOJB30BaHUS JIJIsI TOBBIIICHUS TIPOTyKTHBHOCTH PACTCHHIA;

® METO/IbI MCCIIeI0OBAHUS MIPOIIECCOB, MPOTEKAIOIIUX B PACTUTEILHOM OPTraHU3ME;

- yMeTh:

® CaMOCTOSITEIFHO paboTaTh ¢ y4eOHOU JmuTepaTypoit (yueOHMKaMH, aTiiacaMu, OIpeje-
JTUTEISIMU );

® CUCTEMaTH3UPOBATh 3HAHHUS O PACTUTEILHOM OPraHHW3Me, MOJyYeHHBIC PU W3YUEHHUH
Hay4HOU JIUTEPATYPBHIL;

® BEIOMPATH ONTUMAIBHBINA METOJI aHANIN3a PACTUTEIHHOTO O0BEKTa, UCTIONB3YS COOTBET-
CTBYIOLIHME TPUOOPHI;

® [IPUMEHATh METOJIbI MUKPOCKOITMPOBAHUS TIPU WU3YUEHHH (PU3HOIIOTUU PACTHTEITHHOM
KIICTKU;

® U3y4aTh JTUHAMUKY (DPU3MOJOTHYECKHX IMPOLECCOB B OHTOIEHE3€ PACTEHHM, CYyTOUHbIE
PUTMBI ITHX TPOIECCOB, BIUSHUE HA HUX SKOJIOTHUECKUX (PaKTOPOB;

e pelaTh 3aa4u MO OMPEIEICHUI0O OCHOBHBIX (PHU3UOIOTUYECKUX BETUUNH;

® TOTOBUTH HArJISAHbIE MaTEPHUAIIbI VISl IPUMEHEHUS B 00yUYEHUH;

BJIA/IETh:
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® 0A30BBIMH IMPEICTABICHUSMU 00 OCHOBHBIX 3aKOHOMEPHOCTSX M COBPEMEHHBIX JTIOCTH-
KEHUSIX (PU3HOJIOTHH pPaCTeHHUI;

® COBPEMCHHBIMU METOJAaMH M CPEACTBAMH MOUCKA WHPOPMAIIUU TI0 U3YIaeMOU JTHCIIH-
TUTMHE;

® IPAKTUYECKUMHU HaBBIKAMH 3KCIEPUMEHTAIbHON paboThl B 00iacTu (hU3HOJIOTHH pac-
TEHUH.

1.5 O61masi Tpy10eMKOCTh THCHHMILJIMHBI COCTaBIsIeT 6 3a4eTHbIX enuHuil (216 dacos).

[IporpamMma npegycMaTpuBaeT M3yUeHHE MaTepuaia Ha JEKIUAX U JJaOOpaTOpPHBIX 3aHs-
tusx. I[Ipenycmorpena camocrosaTenbHas paboTa CTYJEHTOB Mo TemaM M pasnenam. [Ipoepka
3HAHUU OCYIIECTBISAETCS PPOHTAIBHO, UHIUBUIYATHHO.

1.6 O0beM AUCUMIIUHBI M BU/IBI Y4e0HOM padoThl

O0beM TUCUUIIMHBI M BUIbI Y4eOHOMH /1eATeJIbHOCTH (0uHast popMa 00ydeHus)

Bun yuebHoit paboTbl Bcero gacos 7 Cemectpet 8
OO0miast TpyA0EMKOCTh 216 72 144
KonTakTHas pabora 96 42 o4
Jlexkuun 38 16 22
JlaboparopHbie pabOTHI 58 26 32
CamocTtosTenbHas paboTta 84 30 54
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-
15051 abora
1 HbIE p

1. | Pa3nea 1. Beenenue. 4 - - 4

2. | Pa3nen 2. ®uznonorus pacTUTENbHON KIETKH. 22 4 8
Tema 1. KieTka xak ocMOTHYECKAsI CHCTEMA. 10

3. | Pazgen 3. Boaublil pexkuM pacTeHHH. 26 6 8
Tema 2. Pactipenenenue v popmbl BOJIBI B KIETKE U B 6
opranusMe. Boaublil Oananc pacTeHuit.
Tema 3. TlocTynnenue u nepeBUKEHUE BOJIBI 110 6
pacTeHuIo.

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

4. | Pazgen 4. YriepoaHoe nutanue pacreHuit. @oro- 26 10
CUHTE3.
Tema 5. CymHoCTh, MacIITabbl 1 KOCMHYECKas POJTb 2
nporuecca poToCHHTE3A.

Tema 6. [IurmenTsl nucTA.
Tema 7. @OTOCHHTE3 KaK COYETAHUE CBETOBBIX U 4
TEMHOBBIX PEAKLIHN.

N
B~ b

5. | Paznen 5. MuHepanbHOE MUTaHUE PACTEHUMN. 18 4 10
Tema 8. [louBa Kak HCTOUYHUK UTATEIBHBIX BE- 4
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 OpoxxkeHue. BzanmMocBs3b JbI-
XaHus U OpoKeHUsI.

Tewma 13. [Tyt nprxatesbHOr0 oOMEHa.

26

10

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. PazButue pactenuii. Kpurepuu pazButusi.

26

14

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

10

10.

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

Tema 19. Buapl ycTOHYMBOCTH. Y CTOMYMBOCTh Kak
MIPU3HAK, 3aJ105)KEHHBIN B HACJICICTBEHHOW OCHOBE.

20

10

Hrorossrit KOHTPOJIb — 3a4€T, DK3aMCH

36

HUroro:

216

38 58

84

I/IHTepaKTI/IBHOC oﬁyqeﬂne o JTMCHMIIJIMHE

Pa3nen (Tema)

Bun
3aHs-
THA

dopma 3aH1-
THA

Komamn-
YeCTBO
4acoB

Pa3nea 2. ®u3noia0rus pacTUTENBHOMN KIETKH.
Tema 1. KiteTka kak ocCMOTHYECKAsI CUCTEMA.

JIK

Jlexuus-
Oecena

4

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-
BU3yallu3alus

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. JIpixanue u 6poxkenue. BzanMocBsi3b JbI-
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 pazputus.

JIK

Jlexknus-
KOH(EPEHITHS




6. | Pa3nea 8. J[BimkeHue pacTeHHH. JIK Jlexmus- 2
Tema 18. [lonsitue o ABMxkenuu pacteHuit. Croco- KOHCYJIbTalUs
Ob1 nBrkeHus. Hactun. Tpornu3mel.

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

HUTOI'O 30/96=31,25 %

3 COIEP)KAHME PA3JIEJIOB (TEM)

Pa3nea 1. BBenenne.

Mecro ¢u3snonoruu pacreHuil B cucreme Hayk. dusnonorus pacTeHUi Kak HayKa o Ipo-
1eccax, MPOTEKaIOMIUX B PACTUTEIBHOM OpraHu3Me. 3aj1auu GuU3noIoriuu pacteHuil. Teopernde-
CKas U MpaKTUYecKas 3HAUUMOCTh (PU3UOJIOrUU pacTeHuil. PU3NOIOrHs PAaCTeHUN KaK HayuHas
OCHOBa 3emuiefienus. [luanekTuueckuil moJaxoa — OCHOBA MIPABMIIBHOTO MOHUMAaHUS (PU3HNO0JIOTUN
pacTUTENbHOrO0 OpraHu3Ma. B3auMocBs3b BceX (U3MOJOTMUECKUX IPOLECCOB B OpraHU3Me.
OCOOEHHOCTH CTPYKTYPBI B METa0OIM3Ma PACTECHHIA 110 CPABHEHUIO C KUBOTHBIMU. CHHTETHYE-
CKUE CIIOCOOHOCTH pacTeHHid. Ponb (u3nonornu pacTeHuil B MOATOTOBKE Y4HUTENs OMOJIOTHU
CpEIHEN LIKOJIBI.

Paznen 2. ®u3nosiorusi pacTUTEILHON KJIETKH.

Tema 1. KileTka kak ocMoTHYeCKasi cHCTeMA.

Knerka kak cTpykTypHas U (pU3HOJIOTHYECKas €AMHULIA PACTUTEIBLHOIO OpraHusma. Xu-
MUYECKHI COCTaB U OCHOBHBIE CBOWCTBA LIUTOIIA3MBbI: BA3KOCTb, 3JJACTUYHOCTD, JBMKEeHHE. [{n-
TOIUIa3Ma KaK KOJUIOMJIHAs CUCTEMA. 3HAYEHHUE CBOMCTB LUTOILIA3MbI B MPOLECCE B3aNMOJACH-
CTBHs pacTeHHU co cpenou. IIporunaemocts nuromasmsl. [nasmanemma u Tonomnact. Ilepe-
HOC MOHOB 4epe3 MeMOpaHy. Teopuu NpoHMIIaeMOCTH LUTOILIa3Mbl. [locTynienne HoHOB B Ba-
KYOJIb.

[Toctynnenue Bojbl B pacTuTenbHyto kieTky. JAuddysus. [lonstue xumudeckoro mo-
teHuana. Ocmoc. OcMoTndeckoe naBieHue. PacTurenpHas KJIeTKa Kak OCMOTHYECKasl CUCTEMA.
SBnenue miamonusa u Typropa. Meroabl u3MepeHus: OCMOTHYECKOro JaBieHus. BennunHa oc-
MOTHYECKOTO JaBJIEHUS y Pa3HbIX SKOJIOIMYECKHUX IpymI pacTeHuid. Boansiit noreHnuman. Typ-
rop. Typropuoe nasnenue. JlaBneHue HaOyxaHus. VM3MeHEeHHE OCMOTHYECKHMX IOKa3aresiel B
3aBUCHUMOCTH OT HaCBILICHMSI KJIIETOK BOJIOM.

Pa3nes 3. BogHblii pe:kuM pacTeHui.

Tema 2. Pacnipenesnenue u ¢gopmMbl BOABI B KJIeTKe M B opranusme. Boanblii 6aianc
pacreHuii.

CrtpyKkTypa 1 CBOMCTBA BOJBI. 3HaYEHHUE BOJIbI B JKU3HEAEATEIBHOCTH pacTeHui. Pacmpe-
JeneHre U GopMbl BOJbI B KJIETKE U B opranusMe. BoaHbli 6anaHc pacTeHHH.

Tema 3. IlocTyniienne u nepeABUKeHNE BOABI 10 PACTECHHIO.

[locrynnenue Boasl B pacreHue. KopHeBas cucreMa Kak OpraH IOIJIONIEHHS BOJIBI.
BepxHuil 1 HUKHMIM ABUraTeNIN BOJHOTO TOKA B pacTeHUH. I'yTranusa u «mwiau» pacteHuil. Kop-
HEBOE JaBJIEHHE, €ro BelW4yhHa. [ UrnoTe3pl, 0OBSACHSIOUINE MEXaHHU3Mbl KOPHEBOTO JaBJICHUS.
BiusiHre BHEIHMX yCIOBHMM Ha NOCTYIUIEHUE BOJIbI UEPE3 KOPHEBYIO CUCTEMY.

Hcnapenue Boabl pacTeHUsAMU — TpaHcnupauus. CTpoeHHe JUCTa KaKk opraHa TpaHCIH-
panuu. Ycrbuna. CTpoeHue yCTbHI] Y OJHOAOJIBHBIX U JABYAOJIBHBIX pACTEHMU. MeXaHu3M JBU-
KEHMsI YCThUIL. YCTbUYHAS U KyTHKYJSpHas TpaHCnupauuu. EAMHULBI U3MEpeHus TpaHCcIHpa-
. Metonbl n3ydeHus: paboThl YCTBUYHOTO anmnapara. BiusHue yciaoBUi cpeibl Ha TpaHCIH-
paunto. CyTOYHBIN X011 Mpoliecca TPaHCIUPALUH.

[lepenBurkenue Boabl 1o pacrteHuto. [lepenBukenue Boabl 10 COCYI0B KOpHs. Anoriact
U CHUMIUTACT. DHI0AepMa Kak (pu3nonorndyeckuii 6aprep. CKOpOCTh MEPEIBIKEHHS BOJBI Y pa3-
HbIX pacteHuil. Teopus cuennenus J{ukcoHa.

Tema 4. ®u3no10ru4ecKue OCHOBbI YCTOMYMBOCTH PACTEHHH K 3acyxe.
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DU3HOIOTUYECKH OCHOBBI YCTOWYMBOCTH PACTECHHM K 3acyxe. ATMOC(epHasi U MOYBEH-
Has 3acyxa. Boauslil neduuut, BpemeHHoe u riayookoe 3aBsaanue. Gusnonornyeckue u 6MOXu-
MHUYECKHE N3MEHEHHS PAaCTCHUH IMpU MeperpeBe u 00e3BoKuBaHUH. BoaHbI 00MeH y pacTeHuit
Pa3HBIX HKOJOTMUYECKUX TPYIIL: TUrPOGUTHI, ME30PUTHI, KCEPOPUTHI. 3aCyXO0yCTOMUMBOCTh pac-
tenuit. Kcepomopdnas ctpykrypa. [IpaBuno B.P. 3anenckoro. Mi3mMeHeHne 3aCyX0yCTOHIMBOCTH
pacTeHnii B OHTOreHese. Kputuueckue nepuosl.

Pa3nea 4. YriepoaHoe nuranue pacrenuii. ®orocuHres.

Tema 5. CymHocTb, MacIITA0bI M KOCMHYECKAs POJib Npouecca GoTocuHTE3A.

PazBurtue yyenus o ¢porocuntese. CymHOCTb, MaCIITa0bl U KOCMUYECKas poiib Ipoliecca
¢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
pacTUTENbHOM Mupe. XUMHUYecKue M ¢u3umdeckue cpoicTBa Xxjopoduina. Kaporunounsl u
(UKOOUIINHBL, UX XUMUUECKOE CTPOCHUE, CIIEKTPHI MOIJIOIIEHHUS, (PU3HOTIOrHYECcKas PoJib.

Tema 7. ®oTOCHHTE3 KAK COYEeTAHME CBETOBbIX U TEMHOBBIX PeaKIIUii.

@OTOCHHTE3 KaK COYeTaHHE CBETOBBIX M TEMHOBBIX peakuuii. CBeToBas ¢aza GoTocuH-
te3a. Dotodusznyeckuit 3tan. CUHIIETHBIA U TPUILIETHBIM YPOBHU BO30Y)KICHHSI MOJEKYJIbI
xsopoduiuta. DoToCHHTETHYECKAS STUHHIIA.

dotoxumuyeckuii stan porocuntesa. [lonsrue o gorocucremax. L{ukianueckoe u He-
mukyeckoe horopochopunrposanus. PoToau3 BOABI U BhIEIeHUE Kuciopoaa. ConpshkeHne
TpaHCHOPTa 31EKTPOHOB U oOpazoBanue AT®. [TpoaykTsl oTOXMMUYECKOTO 3Tana (GOTOCUHTE-
3a.

TemuoBas ¢aza porocunre3a. POTOCUHTETUUECKUI UK YCBOEHUS YIieKUcaoTsl — C-3
nyth (nuka Kanseuna). OOpazoBaHre KOHEUHBIX MPOAYKTOB (hotocuHTe3a. C-4 myTh (poTOCHH-
te3a (uuki Xeruya — Ciaka — Kaprinnosa). Oco6eHHOCTH (POTOCHHTE3A 110 TUITY TOJCTSIHKOBBIX.

doTtoapixanue. IDBOMONHS (OTOCUHTE3a: XEMOCHHTE3 U (DOTOPETYKITHSI.

Okosorusi GoTocuHTe3a. XpoMmaTudeckas aJanTalus MOPCKHX Bozopociel. [IHeBHOI
xoJ1 porocuHTe3a. DOTOCUHTES U ypOXKail.

Paszpnen 5. MunepajbHOe NUTaHHE PACTEHUMH.

Tema 8. ITouBa KaKk HCTOYHHMK MUTATEJIbHbIX BEelIECTB.

Hcrtopus u3ydeHus: MUHEPAIbHOIO (KOPHEBOT'0) MUTAHUS PACTCHUNA. DJIEMEHTHI, BXO/S-
II1€ B COCTaB PaCTUTEIBLHOTO0 OpraHu3Ma, UX 3HadeHue. MeTo/pl uccieoBanus noTpedHocTen
pacTeHHH B JJIEMEHTaxX NUTaHMs. Y PaBHOBELICHHBIE PACTBOPHI. SIBIEHHME aHTaroHHW3Ma HMOHOB.
®uU3NOI0rNYecKasl posib Makpo- M MHUKPODJIEMEHTOB B KM3HU pacTeHUN. DU3HOIOrH4ecKue
HapyILIeHMs, BO3HUKAIOIINE MPU HEJOCTaTKe WM U30BITKE OTAEIBHBIX JIIEMEHTOB.

[ToyBa Kak MCTOYHMK NMUTATEIBHBIX BelleCTB. [IuTaTenpHple BemecTBa NOYBBI U UX YCBO-
S€MOCTh. 3HaUeHNe OOMEHHBIX HOHOB B NMUTaHUU pacTeHUH. Biausuue pH mouBwl Ha ycBoeHHE
MATATEIbHBIX BEIIECTB U POCT PACTUTENIBHBIX OPraHU3MOB. 3HAYEHHE MOYBEHHBIX MHKPOOpPTIa-
HU3MOB. MuKoOpHU3a U €e poiib B MUTAHUU PACTeHMU. [IOUBEHHBIN IMOIIIOIIAIOIMINI KOMILIEKC.
Posb KOPHEBBIX BBIJICJIICHUI B YCBOCHHUH BEIIECTB.

Tema 9. Ilorsomenne MHHEPaJbLHBIX 3JIEMEHTOB PACTCHHUEM.

KopneBas cucrema kak opraH HOTJIOUIEHHUS MUHEpalIbHbIX BemiecTB. O0miast u pabouas
ajicopOHpyolIe TOBEPXHOCTH KOpHs. [laccuBHOE M aKTMBHOE MOCTYIJICHUE BELECTB B KOPHE-
Bylo cuctemy. Iloctymnenue coneil B CBOOOTHOE MPOCTPAHCTBO KOPHS. 3HAUCHHE TPOIECCOB
ajcopOoIMM TpU MOCTyIUIeHUH cojei. IlyTu mepeaBukeHUs BEUIECTB /0 COCYAOB KCHIIEMBI.
Cummnact u anomnacT. JanpbHuil M OMvKHUM TpaHCcnopT MOHOB. KpyroBopoT MuHEpaIbHBIX
AJIEMEHTOB B PACTEHUH (PEYTUIIM3ALMA).

Tema 10. IlnTanue pacreHuii a30ToMm.

IInranue pactenuit azorom. GU3noOIOrUYECKas poib a30Ta. Y CBOCHUE PACTCHUSIMU CBS-
3aHHOTO a30Ta. AMMHAaK M HHATpaThl KaK MCTOYHUK NHUTaHUA a30ToM. IIytm BoccTaHOBIEHHS
HUTPATOB B PACTCHUU. Y CBOCHHE MOJEKYJSpHOro a3oTa. OCOOEHHOCTH MUTaHUS a30TOM 0000-



8

BbIX pacTeHuil. HecumOuoTndeckne m CUMOMOTHYECKHE a30TO(UKCATOpPhl. MeXaHu3M a30To-
¢bukcanuu. PacteHust ¢ yKJIOHSIOIIMMCS THIIOM a30THOTO MUTAHHS: MapasuThl, MOJYIApa3UTHI,
HaCEKOMOSITHBIE.

OU3NOIOTUYECKUE OCHOBBI TPUMEHEHHUS YI00pEHUH.

Pa3nea 6. IIpeBpamienne opraHnyecKuX BelleCTB B PaCTUTEILHOM OpraHu3Me.

[Tonsite 00 oOMeHe BemiecTB. YTJEBOJbI, UX (U3UOJIOTHYECKAsT POJib. DTalbl MpeBpa-
LICHUS YIJIEBOAOB B IIPOLIECCE PA3BUTHS PACTCHUM.

A3oTHBI 00MeH B pacteHusix. [Ipolueccel aMuHUpOBaHUs, IEpeaMUHUPOBAHUS, J1€3aMHU-
HUPOBAHUA U 1eKapOOKCHIMPOBAHHUS.

Jlununel, ux uznoNIorHUecKkas poib, cBoiicTBa. KucnotHoe uucio, HoaHOE YUCIIO, YHC-
JIO OMBUIEHMSI. DTaIlbl CHHTE3a XKUPA B PACTUTEIBHOMN KIIETKE.

Opranuueckue KUCIOTHI, UX ¢usznonorunyeckas posb. OOpa3zoBaHue U B3auMoIIpeBpalle-
HUE OPTaHUYECKUX KHUCIIOT.

[lepeaBuxenne OpraHMYECKHX BEIIECTB IO PACTEHUIO. BHYTPHUKJIETOUYHBIN TpPaHCHOPT,
MEKKJICTOYHBIN TapeHXUMHBIN TPAHCHIOPT, (PIO3MHBINA TPAHCIIOPT. BiMsHNE BHEMIHUX yCIOBUI
Ha TMepeBIKEHNE OPTraHNYECKUX BelIecTB Mo (uoame. Mexanusm (prro3MHOTO TpaHCHIOpTA.

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

Tema 11. CymiHoCTb ¥ POJIb AbIXaHUS B )KU3HU PACTECHMIA.

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

Tema 12. /Ibixanue u 6po:keHue. B3aumMocBsi3b IbIXaHUA U OPOKEHHU.

OKHCIMTENTbHO-BOCCTAaHOBUTENBHBIC TIporiecchl. Pabotel A.H. baxa u B.W. [Tannaauna
[0 TeOpUHu OMOJIOrHYecKoro okuciaeHus. bpoxxenue. BzaumocBs3pb abixanust 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 KUCIOT, JIEKTPOHHO-TPAHCTIOPTHAS
1IeTIh).

Anoromuyeckuil (meHTo30(ochaTHplii) TyTh AbIXaHUSL.

OxucnurensHoe ¢ochopunupoanue. IIyHkTsl conpspkenus (oopasosanus ATD). Xe-
MHOCMOTHYECKasl Teopust Muruesa.

Bnusiaue ¢akTopoB BHEIIHEH Cpeibl Ha MPOLIECC JIbIXaHHS.

Paspnen 8. Poct u pazBuTHE pacTeHuil.

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

[Tonsitue o pocre pacrenuit. Kputepun pocra. OTinmune pocta pacTeHUH OT pOCTa KH-
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 pacCTUTENbHBIX OopraHnu3MoB. bombiias kpusas pocra Cakca. Tumbl pocta opra-
HOB pacTeHni. OCOOEHHOCTH MPOPACTAHUS CEMSIH.

Hubdepennmanus KIeTok u TKaHed. TOTUIMOTEeHTHOCTh KiIeToK. KynbTypa nu30impoBaH-
HBIX KJIETOK M TKaHell. Mcnonb3oBaHue ee B CElIeKIMU U OMOTeXHONOruu. [ 'mbpuanzanus Kie-
ToK. ['enHas urxenepus. [ unoreza bonHepa o cucteme MOPPOreHETHUECKUX «TECTOBY.

Tema 15. ®UTOropMoHbBI KAK OCHOBHBIE PEry/IsTOPbI MPOLECCOB POCTA U PA3BUTHS.

@OUTOrOPMOHBI KaK OCHOBHBIE PETYIISITOPHI MPOLIECCOB POCTAa U Pa3BUTHUS. AYKCHHBI: HC-
TOPUS OTKPBITHSL, 00pa30BaHNe, XUMUYECKUN COCTaB, (PU3HOJIOTHYECKAs POJIb.

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

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

[Ipupoanbie HHTUOUTOPBI POCTA: STUIICH, A0CIIU30Bast KUCIOTA, KyMapyH.

MexaHU3M peryysTOpHOrO AEUCTBUS (PUTOrOPMOHOB. B3aumoseiicTBue ropMOHOB pOCTa.



[TpumeHeHne GUTOrOPMOHOB B MMPAKTUKE PACTEHUEBOJICTBA.

Biusinue BHEMIHUX yCIOBUM HA poCT pacTeHuil. DUTOXpOMHAs cUCTEMA.

Tema 16. Ileppoauunocts pocta. @®U3H0JI0THYECKAsi IPUPOAA OKOS PACTEHHMIA.

[Tepuonuunocts pocra. dusnonoruyeckas Npupoja Mmokosi pacteHuil. Bunabl nokos. Pe-
TyJISILHSL IPOLECCOB MOKOSI.

Tema 17. PazButne pacrenuii. Kpurepuu pazpurus.

PazButue pactenuit. Kpurepuu pazsutus. CoOTHOIIEHHE MPOILECCOB POCTA U Pa3BUTHSL.
Onrorene3 pacrenuid. Kimaccudukamus sranoB pazsutus M.X. YaiinaxsHa u W.B. MuuypuHa.
MoHokapruieckue 1 moiaukaprnuiyeckue pactenuid. [lonsitue o6 opranorenese. DTarbl OpraHo-
reHeza. CrapeHne Kak HEOOXOJMMBIA 3Tal OHTOIEHE3a PACTCHHH. DTambl crapeHus. Teopus
HUKJIMYECKOTO cTapeHus u omoJioxkeHus pacrenuid H.IT. Kpenke.

Perynsanus mpoueccoB pa3sBuTUs pacTeHUs. BinMsHHME BHEIIHUX YCIOBHM HAa CKOPOCTb
pasButHs. SpoBuzanus u ¢oronepuoausM. Pornb guroxpoma B BocmpusTHH (OTONEPHOANYE-
cKo# peakuuu. ['opMoHanbHas KOHLENNIMS LBETEHUA. [ MoTe3a 0 HaTMYuKu rOpMOHA LIBETEHUS —
aHTEe3MHa.

WuTerpanus (pU3MOIOTHYECKUX MPOLECCOB U €€ CBA3b C MPOJYKTUBHOCTBIO PACTCHHH.
KynbpTypa kierok u Tkaneil. Micnonb3oBaHue ee B CENIEKIIMU U OMOTEXHOJIOTHH. [ uOpuau3anus
KJeToK. ['eHHas nHkeHepusl.

Pa3nen 9. /IBu:keHue pacTeHuid.

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

ITonsatue o nBwxeHun pacreHuil. CrnocoObl ABMkeHUs. Takcuchl. Tponu3Mel U HACTUH.
['eoTporusM, THAPOTPOITU3M, POTOTPOIU3M, XEMOTPOIIH3M, adPOTPOIN3M, TUTMOTpor3M. Do-
TOHACTUH, TEPMOHACTUH, HUKTUHACTUH, CEICMOHACTUH, aBTOHACTUU. Du3nonorudeckas npupo-
Jla pOCTOBBIX JBMKEHUH. 3HaU€HUE TOPMOHOB B OCYIIECTBIIEHUU ABMKEHUN y PACTEHUH.

Pa3nea 10. YcToHYNBOCTL pacTeHHi K HeOJIAroNpUsATHBIM (AKTOPaM CpeAbl.

Tema 19. Buabl ycTOHYMBOCTH. YCTOMYHMBOCTH KaK MPH3HAK, 3aJ10’K€HHBbIH B
HaCJIeACTBEHHOM OCHOBe.

[Tonsite 00 ycToMuMBOCTH pacTeHU. Buabl ycToHuMBOCTH. YCTOWYMBOCTH Kak IMpH-
3HaK, 3aJI0’KCHHBIM B HACJIEICTBEHHON OCHOBE.

XKapocroiikocth pactenuid. CriocoObl aanTaliii paCTeHHUI K IEPETrpeBy.

XonoaocToWKoCTh pacTeHuil. Hapymienne oOMeHa BelecTB Kak OCHOBHAsl MPUYMHA TH-
0enu Ter10/II00MBBIX PACTEHUN TPU MMOHMKEHHOM TeMIeparype.

Mopo3oycToiurBOCTh pacTeHHi. [IpuunHbl THOenu pacTeHuil mpyu OTpULIATETLHON TeM-
nepatype. 3akalMBaHHe PacTeHUI Kak oOpaTuMoe (U3UO0JIOTHUECKOoe pucnocodienne. PaboTsl
H.A. MakcumoBa u M1.11. TymanoBa. da3bl 3aKanuBaHusl.

3uMocToikocTh pacTeHuid. [IpuunHbl rubenu pacTeHuil OT HEOIArONPUSATHBIX 3UMHUX
yclioBuil. BeinpeBanue, BBIMOKaHUE, BHITUPAHUE PACTEHU.

ConeycroitunBocTth pacteHui. [IpruunHbl HoBpexIeHni U THOENIN pacTEHUI OT BBICOKOM
KOHIIEHTpauuu coneil. ['anourel, ux tumnsl. [ToBblmeHHe YCTOMUMBOCTH PACTEHUN K 3aCOJICHUIO
MIOYBBI.

I"a3oycroitunBocTh pacTeHuil. Hapyiienne oOMEHHBIX MPOLECCOB Y pAacTeHUM Mpu Jei-
CTBUU TOKCHYHBIX T'a30B.

YcroitunBocTh pacTeHuit k OuonorudyeckuM (pakropam BHemHed cpensl. [IpuumHbl 60-
JIe3HEW pacTeHHMH M B3aHMMOOTHOIICHHUsS Mapa3uTa U pacTeHUs. MexaHu3Mbl BO3JIEHCTBUS Napa-
3UTa Ha pacteHne OU3NOI0rus 3alUTHBIX PEAKIUI pacTeHUI. MeXaHU3MBbl 3alUTHI.

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

[Ipucrynas Kk u3y4eHHUIO AUCLMILTUHBI, HEOOXOIUMO B MEPBYIO OUYepeab O3HAKOMUTHCS C
coaepkaHueM paboueil mporpammbl. B kypce ¢pu3nonoruu pacTeHuid U3y4aroTcs 3aKOHOMEpPHO-
CTH M MEXaHU3MBbI (PU3NOJIOTUYECKUX MPOLIECCOB PACTUTEIBHOIO OpraHU3Ma, JIEKAIUX B OCHOBE
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UX JKU3HEACATEIbHOCTH. 3HAYUTEIbHOE BHUMAHHE YAESETCS BOIIPOCaM PETyJIsIMA OOMEHa Be-
IIECTB, SKOJIOTHYECKUM acleKTaM, a TaKKe B3aUMOCBA3HM (PU3MOIIOTMYECKUX MPOLECCOB, CO3/a-
HUIO [EJIOCTHOTO TPE/ICTABICHUS O PACTUTEIHHOM OpPTaHU3MeE, T.€. YaCTHBIE BOMPOCHI (PU3HOII0-
MM pacCMaTpPUBAIOTCS KaK MPOsBICHHE 00I1e0M0I0IHYECKUX 3aKOHOMEPHOCTEH.

Onnoit u3 Gopm opranuzanuu yueOHOH NEATETbHOCTH SIBJISCTCS JISKIUS, NMEIoIas 1e-
JbIO 1aTh CUCTEMATU3UPOBAaHHBIE OCHOBBI HAYYHBIX 3HAHUI 110 TUCLUIUIMHE.

[Tpu n3ydenun u npopabOTKe TEOPETHUYECKOr0 MaTepuasia He0OX0IUMO: MOBTOPUTH 3a-
KOHCIIEKTUPOBAHHBIN Ha JIEKI[MOHHOM 3aHITUU MaTepual U JONOJHHUTh €ro ¢ y4eTOM PEeKOMEH-
JTIOBaHHOM MO JAHHOM TeMe JIUTepaTyphl; IPU CAMOCTOSITEILHOM U3yYEHUN TEOPETUUECKON TEMBI
c/leNaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHI0BAaHHYIO JIUTEPATYPY.

[Ipu m3ydeHuM cTyneHTaM — OyAYIIMM YYUTEISM — MPHUBHBAIOTCS YMEHHUS W HaBBIKU
OIBITHUYECKON PabOThl C )KUBBIMHU PACTEHUSAMHU. DTO OCYHIECTBISIETCA B XOJ€ JIaOOPATOPHOTO
PaKTUKyMa.

[Ipexne yeM NPUCTYNUTH K BBITOJHEHUIO JJAOOPAaTOPHBIX paboT, a TakXkKe MpU HOJrOTOB-
K€ K KOJUIOKBHYMaM, HEOOXOJMMO OCBOUTH TEOPETUUECKUN MaTepuall, KOTOPBIA M3Naraercs B
XO/I€ JIEKIIMOHHOTO Kypca, IPOAHAIU3UPOBATh PEKOMEHI0OBAaHHYIO JIUTEPATYpy, Jeasi IpU 3TOM
KOHCIIEKTHI TIPOYNTAHHOTO WJIM BBIIIMCKH, KOTOPBIE MOHAI00STCS IPU OOCYKICHUN HA 3aHSTHU.
[Tpu BeINOIHEHHHU JTAOOPATOPHBIX PabOT, HEOOXOJUMO CTPOTrO COONIOIATh IPUHATYIO METOIUKY
¥ HEOOXOTMMYIO TEXHUKY Oe3omacHocTH. OT4eT 0 paboTe MPUBOJUTCS B TETPAAH B BUJE Tpadu-
YECKUX PUCYHKOB C HEOOXOIUMBIMH MOAMUCIMHU, TaOJIUL, pacyeToB (PU3UOJOIMUECKUX IOKa3a-
TeJIeH M 00513aTETHHOTO BBIBO/A, B KOTOPOM OOBSCHSIOTCS TIOJTYYEHHBIC B XOZIE ONBITAa pE3ybTa-
TBI.

Pabora ¢ y4eOHOI ¥ HAy4IHOU JHUTEPATYpPOU SIBIISICTCS TJIABHOH (DOPMOH CaMOCTOSTEIb-
HOW paboThl U HEOOXOAMMAa IPU MOJATOTOBKE K KOJJIOKBUYMaM, TECTUPOBAHUIO, 3a4ETy U IK3a-
mMeHy. OHa BKJIIO4aeT mpopaboTKy JIGKIMOHHOTO MaTephalia — KOHCIEKTHl pPEKOMEHI0BaHHOU
JUTEpaTypHl 10 3aJaHHON TemaTuke. KOHCIIEKT 10/KeH OBbITh BHIMOJIHEH B OTAEIBHON TETpaaH,
COJIepKaTh OTBETHI HA KAXKIBIH MOCTABICHHBIA B TEME BOIPOC, IMETh CCHUIKY Ha MCTOYHUK HMH-
dopmanuu ¢ 00s3aTENIbHBIM YKa3aHUEM aBTOpA, Ha3BaHMS U rojia U3AaHUs UCTIOIb3yeMOl Hayd-
HOU nuTeparypsl. KOHCIIEKT MOKET OBITH OTIOPHBIM (COJEPKATh JIUIITb OCHOBHBIE KITFOUEBBIE TO-
3MIIMN), HO IIPU 3TOM TO3BOJISIOIIUM J1aTh TMOJHBIA OTBET MO BOIPOCY, MOKET OBITh MOJIPOOHBIM.
O0beM KOHCIIEKTa OIpeeNseTcsl caMUM CTyJeHTOM. B mporecce paboTel ¢ yueOHON U Hay4HOM
JUTEPATypOH CTYAEHT MOKET: JeNaTh 3alUCH IO XOJly YTE€HHs B BHJIE€ IPOCTOTO UM Pa3BepHY-
TOTO TIJIAaHA; COCTABJISITh TE3UCHI (IUTHPOBAHWE HamOoJiee BAKHBIX MECT CTaTbU WIJIM MOHOTpa-
(buK, KOPOTKOE U3JT0KEHHUE OCHOBHBIX MBICJIEH aBTOpa); TOTOBUTh aHHOTALMHU (KpaTkoe 0000-
IIIEHHE OCHOBHBIX BOIPOCOB PaboThl);

Heo6xoauMo oTMeTHTh, YTO paboTa C JUTEPATypoil He TOJBKO MOJE3HAa KaK CPEICTBO
Oosee TIryOOKOTO M3y4YeHHS NUCIHIUIMHBI, HO W SBISETCS HEOTHEMIIEMOW YacThIO Mpodeccho-
HAJIbHOW JE€ATENbHOCTU OYIyIEro YUuTes.

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

KoanuectBo
4acoB B COOT-
HaumeHnoBaHue . BETCTBHMHM C
Ne ®opMBbI/BHABI CAMOCTOAITEILHON Pad0THI
pasaesa (TemMbl) yueOHo-
TeMaTHYeCKHM
IJIAHOM
1. | Paznen 1. Beenenue. | M3yueHue OCHOBHOM U JOMOTHUTENBHOMN TUTEpa- 4
TYPHI.
KoHcnektupoBaHue n3y4eHHbIX HCTOUHUKOB.
2. | Paznmen 2. ®usnono- | M3ydyeHrne OCHOBHOU U JOTIOJIHUTEIHHON JTUTEpa- 8
TUs PACTUTEIIHLHOMN TYpBI.
KJIETKH. KoncnektupoBanue n3y4eHHbIX UCTOUHUKOB.
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Pemenne KOHTPOIBHBIX 3a/1a4.
IToaroroBka K KOJUIOKBUYMY.
IloaroroBka K 3adery.

3. | Pa3gen 3. Boanbrit N3yueHne OCHOBHOW U TOTIOJHUTEIBHOM JINTEpa- 8
pEXUM pacTeHUH. TYpBI.
KoncnektupoBanue n3y4eHHbIX UCTOUHUKOB.
Penrenne KOHTPOJIBHBIX 3a7a4.
[ToaroroBka K KOJIOKBUYMY.
[logroroBka k 3a4ery.
4. | Paznen 4. Yriepon- | M3ydeHune OCHOBHOM U JIONIOJIHUTEIIBHOM JIUTEpa- 10
HOE IIUTaHUE pacTe- | Typhbl.
HUl. DOTOCHHTES. KoncnektupoBanue U3y4eHHbIX HCTOYHUKOB.
[ToaroroBka K AMCKyCCHH.
[ToaroroBka Kk TECTUPOBAHUIO.
IlogroroBka K 3ayery.
5. | Pa3nen 5. Mune- N3yuenne 0CHOBHOM U TOTIOJHUTEIBHOM JIUTEpa- 10
panbHOE MUTAaHUE TYpBI.
pacTeHui. CocrapneHue TaOIHIIbI.
[ToaroroBka K KOJJIOKBUYMY.
[ToaroroBka Kk TECTUPOBAHUIO.
IlogroroBka k 3ayery.
6. | Pazmen 6. [IpeBpa- W3yuenmne 0CHOBHOMW M TOTIOJIHUTENILHON JINTEpa- 2
LIEHUE OpraHuye- TYpBI.
CKHX BeIeCTB B pac- | KoHCIeKTUpOBaHME U3yUYE€HHBIX HCTOYHUKOB.
TUTENbHOM opranu3- | [loaroroBka k sK3ameny.
Me.
7. | Pasznen 7. [Ipixanue | MI3ydeHne OCHOBHOM M JONOJIHUTENBHOM IUTEpa- 10
pacteHuii (OMOJIOTH- | TYpHI.
yeckoe okucienue). | [logroroBka K AMCKycCHH.
IToaroroBka K SK3aMeHY.
8. | Paszmexn 8. Poct n N3yueHne OCHOBHOW U TONIOJHUTEIBHON JIUTEpa- 14
pa3BUTHE PACTEHUI. | TYpBL.
[ToaroroBka K AMCKYCCHH.
IToaroroBka K SK3aMeHY.
9. | Paznmen 9. /Ipmwxkenue | M3ydyeHrne OCHOBHOW M JIOTIOJTHUTEIHLHON JTHTEpa- 8
pacTeHui. TYpBL.
[ToaroroBka K KOJMIOKBUYMY.
IToaroToBka K SK3aMeHYy.
10.| Paznen 10. Ycroii- N3ydyeHre OCHOBHOM | JIOTIOJTHUTEILHOM JTUTEpa- 10
YUBOCTh PACTEHHUH K | TYpBI.
HEOIaronpusSTHEIM [ToaroroBka K KOJUIOKBUYMY.
(bakTopam cpeibl. [ToaroroBka K TECTUPOBAHHUIO.
IToaroToBka K SK3aMeHYy.
UTOT'O 84

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.
[IJTAH 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. Onpenenenue 0CMOTHYECKOTO JABJICHUS KJIIETOYHOIO COKa MIa3MOJIUTHYE-

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 MUKPOCKON. McXxoas U3 TOTO, YTO IUIa3MOJIHM3 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) noMeniaroT KyCOuKd 3IUAECPMHUCA
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 M30TOHMYECKYIO 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 OKpallIEHHBIH 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 IUTA ITOAI'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 «OmnpeaesneHne 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 JUCThSX 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 JINCTHSIX, 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 PACTCHUI
(m, =m;)—(m, —m,)
B,ZZ — 2 3 1 3
m, —m,

x100%

Pasznea 4. Yriepoanoe nuranmne pacreHuii. ®oTocuHTE3.
Tema 6. [IurmeHTsI JIMCTA.
3AHATUE Ne 7 (4 yaca)
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. Brimonnenue naboparopHoit paboTsl «Puznyueckrue CBOMCTBA XJI0pOohULIay.
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.
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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 npobupky ¢ pactenueM B crakaHuuk ¢ KoCr204 (kpacHbIil 5KpaH), yepe3 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 3KpaH), yepe3 5 MUHYT
MOJICYUTATH KOJIMYECTBO MY3bIPbKOB.
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
temnepatypst (10 °C, 15 °C, 25 °C). OnsIT poBecTH mpu SPKOM CONHEYHOM CBETE, B JBYX II0-
BTOPHOCTSIX.
2. Pe3ynbTaThl (KOJIMYECTBO BBIJACIUBIIUXCS ITY3bIPHKOB B TeUeHHUE | MUHYTBI) 3aHECTH B TaOJIU-

my:
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 BbBIBOJ O BJIMSSHHUU TEMIICPATYPbl HA HHTCHCHUBHOCTD (bOTOCI/IHTGBa.

Pazgen 5. MunepajibHOe IMUTaAHUE PACTEHUIA.
Tema 8. [TouBa Kak HCTOYHUK NMUTATEJBHBIX BElIECTB.
3AHSATHE Ne 9 (4 gaca)

MUHKPOXMMUYECKWI 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, monyyaemasi pu CX)KUTAHUM PACTEHUM, COACPKUT OONbIIOE KOJIHMUYECTBO IEMEHTOB,
cpeau KOTOphIX pasznuuaioT MakpoanemeHTsl (P, S, K, Ca, Mg) u mukposnementst (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,
poOUpPKH, BOPOHKA, MUMETKH, (GUIBTPOBaIbHAS OyMara, KapaH/Jall 10 CTEKITy, CTCKJISTHHbIC Ta-
JIOYKHU C 320CTPEHHBIM KOHIIOM, MUKPOCKOII, TPEIMETHBIE U IIOKPOBHBIE CTEKIIA.
XOH PABOTBI:

1. TIpuroToBuTH JIBE BBITSDKKU 30JIbI: OJHY B Boje, BTOpyio — B 20 % pactBope HCI. st
ATOTO HACBINIATh B MPOOUPKY 30JIy PACTEHUH W 3JIUTh MPUMEPHO 4-X KPAaTHBIM 00BEMOM BOIBI
win 20 % pactBopom HCI. OtdunsTpoBaTh mogyueHHbIE PACTBOPHI B YUCThIE 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 moMOoIIbI0 CTEKIISIHHOM MalOYKH COEIWHUTH KarelbKH TOHKHM AYrooOpa3HbIM KaHa-
oM. B mecTe coeanHenus nmpoHadto1aTe 00pa3oBaHHe KPUCTAIIIOB.

4. Kpucramimyeckuif 0caJoK pPacCMOTPETh MOJ MHUKPOCKOTIOM W 3apUCOBaTh. 3amucarth
ypaBHEHHS MPOBEJCHHBIX peakuuii. Cienars BHIBOJ O MPUCYTCTBUH TOTO MJIM MHOTO DJIEMEHTA 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 (0M0JI0rn4ecKoe OKNCJIeHnE).
Tema 11. CymiHoCTb ¥ POJIb ABIXaHMS B )KM3HU PACTEHMI.
3AHSTHE Ne 10 (2 yaca)
MHTEHCUBHOCTH JIbIXAHUS PACTEHUIM

BOIIPOCHI JJIA ITOAT'OTOBKH:

1. CymHOCTb 1 poJib ABIXaHUS B KU3HU PACTEHUH.

2. IHTeHCUBHOCTH JIbIXaHUs. MI3MeHeHne MHTEHCUBHOCTH JbIXaHUSI B OHTOT'€HEe3€ pacTeHUH.

[TJIAH 3AHATUA:
1. BeinonHenue nabopatopHoit paboTsl «OnpeneneHne MHTEHCUBHOCTH JbIXaHUS M0 KOJIU-

yectBy BoenuBinerocsi CO2 (meron boiicena — Mencena).

PABOTA Ne 1. OnpesenieHrie MHTEHCUBHOCTH JIBIXaHUS 110 KOJIMYECTBY BbIJIETUBIIETOCA
yraekucioro ra3a (merona boiicena — Mencena)
VHTEHCUBHOCTD ABIXaHUS OMPEIENseTCs KOJIMYECTBOM MUJUIMTPAMMOB YIJIEKHCIIOTO rasa,

BBIJICIIUBIICTOCS 3a 1 gac IIPpU OKHUCJICHUHU Ir paCTHTGHBHOﬁ MaccChI.

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

TEHCUBHOCTH JIbIXaHUS, PACTUTEIBHBIN 00BEKT (mpopocmme cemena), 0,1 M pactsop NaOH,
pacTBOp MIABETIEBOM KUCIOTHI, pacTBOp deHoNndTanenHa, MUneTka, MEpHbIA IUIHHIP.

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 PACTUTEIHHOIO MaTepuaia U 3adukcu-

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. Pe3ynbrathl 3aHecTd B Tabuuiy. [1o momydeHHBIM JaHHBIM BBIYMCIMTH MHTEHCUBHOCTb

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 MTHTEHCUBHOCTU 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.




22

PABOTA Ne 1. Onpenenenue IpIxaTeabHOro K03 (GUIMeHTa IpopacTaloUINX CEMsH

JlpixaTenbHbIM KO3 GUIIMEHTOM HA3bIBAECTCS OTHOILIEHUE 00BbeMa BBIJCIEHHOTO IMPH Ibl-
XaHUU YIJIEKHCIIOTO ra3a K 00beMy MOTJIOMIEHHOT0 KUCIopoaa. BennynHa qpixatenbHoro Koag-
dbunueHTa 3aBUCUT OT TOT'0, KaKHe BEIIECTBA UCIIONIBb3YIOTCS MIPH JIbIXaHUU.

MATEPUAJT U OBOPYJIOBAHUE: mpopocune cemena, 20 % pactsop NaOH, mpubop
JUISL OTIPENIeNICHUs AbIXaTeabHoro ko3 duirenTta, crakal ¢ BaTOM, MOJOCKH (DUIBTPOBAIBHOU
OyMmaru, Ba3eJINHOBOE MacJo, ITUHIIET.

XOHA PABOTBI:

1. [TomecTuTh B MPOOUPKY MPOPOCHINE CEMEHA COM (0 IMOJIOBUHBI MPOOUPKH). 3aKPHITh
poOUPKY IPOOKOH CO CTEKIITHHOM TPYOKOiA.

2. IIpu HaKIOHHOM MOJIOXKEHUU MPOOUPKH, BBECTH B TPYOKY KAIUTIO BAa3eIMHOBOTO MAacla.
[ToctaBuTh MPOOUPKY B CTAKaH C BaTOM.

3. OT™MeTuTh, I71e HaXOAUTHCS KAl IEPBBIM PE3MHOBBIM KOJIBLIOM. Uepe3 5 MUH OTMETUTH
BTOPBIM KOJIBIIOM, KAKO€ PACCTOSTHUE MPOIIIa Karuid. ITO pacCTossHUEe (PUKCUPYIOT.

4. OnbIT NOBTOPUTH 3 pa3a, BCe BpeMs, BBITPSIXHUBasl KAIullo0 Ha (QUIbTPOBAIbHYIO OyMary.

5. CmouuTth Kycouek punbTpoBanbHOi Oymaru 20 % pacTBOPOM MIENIOYU, BBECTH €TI0 MHH-
[IETOM B NMPOOHUPKY TaK, YTOOBI OHA HE Kacajach MpoOKU. [I0BTOPUTH OMBIT C Ba3eIMHOBOMN Karl-
nen 3 paza.

6. Pesynbrar 3anectu B Tabnuny. [lo momydeHHBIM TaHHBIM BBIYMCIHUTD 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. OcobenHocTu NpopacTaHusi CEMsIH.

2. B3anuMocBsI3b POLIECCOB AbIXaHUS U (POTOCHHTE3A.

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

JIbIXaHuEeM Ha3bIBAlOT OMOJIOTHYECKOE OKUCIIEHUE OPraHMYECKUX BEIIECTB J0 YIIIEKHUCIOro
rasa v BOJIbI, MPOUCXO/IAIIEE C OCBOOOXKAeHHEM dHeprun. Hanbosee yaoOHbIi 00BEKT 715 yueTa
KOJIMYECTBA U3PACXO/I0BAaHHBIX HA JIBIXaHUE OPraHNYECKUX BELIECTB — IPOPACTAOIINE CEMEHA.

MATEPUAIJI U OBOPYJIOBAHMUE: cemena cou (daco:u), BeCbl ¢ pa3HOBECAMHU, OTIUIIKH,
CYUIMIIBbHBIN 1IKad, OOKCHI, KPUCTAIUIN3ATOP, CTaKaHbl, PUIBTpOBaJIbHAs Oymara, BoJa.

XO PABOTBI:

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

2. Onny nopiuio ceMsiH momecTuTh Ha 40 — 50 MUH B cTakaH ¢ HEOOJBIINM KOJMYECTBOM
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 OINUJIKaMH, Pa3IOKUTh HAOYXIIHEe CeMeHa U MOKPBITh MX
cBepxy onuiakaMu. [lomecTUTh cTakaH B TEMHOTY ¥ 11O MEpE MOJIChIXaHUsl OIMIOK I1OJIUBATh BO-
JIOH.

5. Uepe3 Heneno U3BJIEYb NPOPOCTKH U3 ONMUIOK, POMBITh KOPHHU, OCYIIUTh MX (HIBTPO-
BaJIbHON OyMaroi v B3BECHTb.
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6. BeIcymUTh IPOPOCTKH B CYIIMIBLHOM IIKady A0 aOCOIOTHO CYXOTO COCTOSIHHS, OXJia-
JUTh 1 B3BecuTh. [loydueHHble naHHbIe 3aHecTy B Tabnuily. Clenarb pacueTsl U BBIBOI.

Macca 10 cemsn (1) | Conepixa- Macca 10 nipo- Conepxanune | 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 gacos)
POCTOBGIE JIBIDKEHMSI 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

Tponusm, BBI3BIBaEMBIA OJHOCTOPOHHHUM BOJOCHA0)KEHUEM, HA3bIBACTCS THUAPOTPOIHU3-
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.

MATEPHUAIJI U OBOPYJIOBAHMUE: creknsHHble 0aHKH, CTEKIJISIHHBIE TITACTUHKH, YaIllKa
[Tetpu, punsrpoBanbHas 6Gymara, UTOJI0UYKH, IPOPOCIINE CEMEHA MIIEHUIBI.

XOJ OIIBITA:

1. K ¢unbTpoBanbHOil Oymare, KOTOpOil 0OBEPHYTHI CTEKJIIHHBIE IUIACTUHKH, MPUKPETUTh
UTO0JI0YKaMHU MPOPOCHINE CEMEHA MUICHUIIbl TaK, YTOObl KOPEIKH ObUIM HAIpaBlIEeHbl 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 MpoHAOIIOAATh M 3apUCOBATh IMOJIOKEHHE KOPEUIKOB 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 ¢ Kpeimkamu, mMpopocCIIne ceme-
Ha, TUTACTUJIUH, BOJA.
XO/I OIIBITA:
1. 3 nnactunvna u3rotoBuT 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 32 KOJIBIIO, B IPYTYIO — TOJBKO B KOJIBIIO.
4. O0e yaIku CBEpXy HAKPHITh KpBIIKaMu. Yepe3 HeJeNn0 pacCMOTPETh U 3apUcOBaTh IMO-
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'eorponusm — 310 M3rubaHue yacTeil pacTeHus Moj BIUSHUEM OJHOCTOPOHHETO ACHCTBUS
CHUJIbI 36MHOTO TIPUTSIHKCHHUS.
MATEPHUAIT 1 OBOPYJIOBAHME: npopocmue cemena, puinbTpoBaibHas Oymara, cTa-
KaH WJIM MEPHBIN LIHJIUHIIP.
XO/ OIIBITA:
1. Ha xycouke (puiabTpoBajIbHON Oymaru pasjaoXHUTh MPOPOCIINE CEMEHA COU WU (Hacoiu
TaK, YTOOBI KOPEIIKU CMOTPEIIH 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 nHS pacCMOTpPETh U 3apUCOBATH MOJOXKEHHE KOpemkoB. CrenaTh COOTBET-
CTBYIOIIUI BBIBO/I.

Pactutenbublii 00BbEKT [TonoxeHre nmpopoCTKOB
JI0 OIbITa 110CJIE ONBITA

IIpopocumme cemena cou

OIIBIT Ne 4. ®oTtotponusm

@®oTOTpONM3M — 3TO U3rMOaHUE PacTyIIUX YacTeil pacTeHUs MO BIMSHUEM OJHOCTOPOH-
Hero (OokoBoro) ocsemieHHs. SIBieHHe (POTOTponM3Ma YAOOHO HAOIIOMATh HA KOJICONMTHIISIX
3JIaKOB.

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

XOJ OIIBITA:

1. C onHOM CTOPOHBI CTAaKaHYMKA KapaHJAIIOM [0 CTEKJTy ITOANKCATE CIOBO «CBET».
2. CrakaH ¢ IpOpPOCTKAMU SYMEHSI HAKPBITh (OTOTPONUYECKON KaMepol (KapTOHHOM KOpOOKOM
C OTBEPCTUEM) TaK, YTOOBI I1I€Jb HAXOAMIACh HA YPOBHE MIPOPOCTKOB € TOI CTOPOHBI, TJI€ HAIHU-
CaHO «CBETY.
3. Yepe3 Henento MpoHAOIIOJATh W 3apUCOBATh MOJOXKEeHHE KoyeonTwied. Crenatb COOTBET-
CTBYIOIIUI BBIBOJ.

PactutenbHbIi 00BEKT [TonoxeHue npopoCcTKOB
JIO OTBITA IIOCJIE OIBITA

IIpopocTkHu stumeHs

Pa3nea 10. YcToH4nBOCTH pacTeHHii K HEOJIAronNpUsTHLIM (JAKTOPaM Cpeabl.
Tema 19. Buabl ycTOHYHBOCTH. Y CTONYMBOCTH KaK NMPU3HAK, 32JI05KCHHBIH B HaCJ1e/1-
CTBEHHOM OCHOBE.

3AHATUE Ne 14 (4 gaca)
3AIUTHOE JIEUCTBUE CAXAPA HA LIUTOIIASMY TP 3AMOPAXVBAHUU

BOITPOCHI UTA ITOAI'OTOBKU:

1. YeroitunBocTh pacteHnii. Buasl ycTOHYMBOCTH.

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

3. 3akanuBanue. da3pl 3aKaINBAHUS.

ITJIAH 3AHATHA:

Brimonnenue nabopaTopHoil paboThl «3aluTHOE JHCTBHE caxapa Ha LUTOIIa3My MpH 3a-

MOpaXUBaHUM.
PABOTA Ne 1. 3amuTHoe AelicTBHE caxapa Ha HUTOIUIA3MY IpU 3aMOpPaKUBaHUU
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[Ipu 3amep3aHuu pacTUTEIBHBIX TKAHEW B MEXKKJICTHHKAX OOpPa3yIOTCs KPHUCTaJUIbI JIbJa,
KOTOpBIE OTTATHBAIOT BOJY OT IUTOIIa3Mbl. Eciy nuToniaa3Ma HeIoCTaTOYHO MOPO30YyCTONYU-
Ba, TO OHA, HE BBIAECP)KAaB 00E3BOKHUBAHMUSA, A TAK)KE MEXaHUYECKOTO JIaBJICHUSI KPUCTAJIIOB JIbJA,
KOaryJimpyer. Y CTOMYHMBOCTh KOJUIOMOB IIUTOILIa3Mbl MOXKET OBITH MOBBIIIEHA 3aIIUTHBIMH Be-
IECTBAMH, CPEIH KOTOPBIX BaXKHAS POJIb MIPUHAIIICKUT PACTUTEIHHBIM caxapaMm.

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, IPOOUPKHU, MUKPOCKOI, IPEIMETHBIE U MOKPOBHBIE CTEKJIa, (PUIBTpPOBaJIbHAS
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. st 3TOro k 3 yactsaM cHera Wi OUTOTO JibJa
npu0aBuUTh | yacTh MOBapEHHOM COJIU U TUIATEJIBHO I1€PEMEILATh.

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
JKHU3HECTIOCOOHOCTh KJIETOK, MOABEPrHYB uX muiasmonu3y B 8% pactBope NaCl. [is storo na
npeaMeTHoe cTekio B Kammo pactBopa NaCl momecTuTh TOHKHE Cpe3 KycodKa KOPHEIUIoaa
cBeKIIBI. Yepe3 HeCKOJIbKO MUHYT MPOHA0II01aTh B MUKPOCKOIT HACTYIIICHHE TIIA3MOJTH3a.

8. Pesynbrarel 3aHecTd B TaOnuily. B BbIBo/E OOBSCHUTH PA3IUYUs MEXIY BapuaHTaMHU
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 aaNTalluh PACTEHUM K IEMCTBUIO BHICOKMX TEMIIEPATYP.
3. ITyTn noBBILIEHMS )KAPOCTOUKOCTU PACTEHUH.
[TJIAH 3AHATUA:
1. Bomonnenue nabopatopHoil paboThl «OmnpeneneHne KapoCTOMKOCTH JIMCTHEB PACTEHUN I10
O.®. MaukoBy».
PABOTA Ne 1. Onpenenenne xKapoCTONKOCTH JIMCTHEB PaCTEHUI
MeTto OCHOBaH Ha MPOHUKHOBEHUH COJISTHOM KHCIIOTHI Yepe3 MOBPEXKJICHHbIE MJIa3MaTH-
4yecKre MeMOpaHbl B KJIETKY U B3aUMOJICHCTBUU €€ C XJIOpo(UIIoM, B pe3yabTaTe Yero BhITEeC-
HSETCS MarHui U3 ero Mosiekysbl. O0pasyercs hpeoduTHH, KOTOPHIM MPHUAAET JUCThSIM OypYyIO
OKpPACKY U CIIY>)KUT KpUTEPUEM IOBPEKAECHUS IUTOIIA3MBI.
MATEPHAJI U OBOPYJIOBAHUE: BoxasiHas GaHsl, MIUTKA, TEPMOMETp, MHUHIIET, KPH-
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craym3arop, yauku Iletpu, 0,2 H pacTBOp CONSIHON KMCIIOTHI, BOJA.

XOI PABOTBI:
1. Bonsnyio 6anto Harpets 0 Temneparyps! 40 °C. B Bofy onmycTUTh 5 THCThEB ONBITHOTO pac-
terus. OcTaBuTh Ha 30 MUHYT (TeMIIEpaTypy HOCTOSHHO TOUIEPKUBATh Ha yposHe 40 °C).
2. Yepes 30 MUHYT MEpEHECTU OJMH JIUCT U3 BOJASHOW OaHM B KPUCTAJIM3ATOP C XOJIOIHOM BO-
JIOH.
3. Temneparypy B 6ane noauats Ha 5 °C, uepes 10 MUHYT TIepeHeCcTH BTOPOii IUCT B KPUCTAILIH-
3aTOp € XOJIOJIHOW BOJIOM.
4. Yepes xaxzasie 10 MUHYT mogHUMAaIOT Temnepatypy Ha 5 °C, GepyT moodyepesHo Mo 0JHOMY
JIUCTY, TIEPEHOCAT B KPUCTAILIM3ATOP C XONOAHOM BOJI0# (TemmepaTypy Bobl oBoasT 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, HCIOJIb3Ysl YCIOBHbIE 0003HAUYEHUS:

Bunsr pacre- WNuTencuBHOCTh MOOYpEHUs MIPHU TEMIEpaType

HUi 400 450 500 550 60 °

YciioBHBIE 0003HAYECHUS:

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

7. C,Z[e.]'[aTB BBIBOJ O )KapOCTOﬁKOCTH JIUCTBECB OIIBITHBIX paCTCHHﬁ.

6 IMAJAKTUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHouHbIE CPeICTBA, MOKA3aTEIH U KPUTEPHH OlIEHUBAHUS KOMIIETEHIIN
Wunekc | Ouenounsle | Ilokaszarenu oue- | Kpurtepuu oneHuBaHus cOpMHUPOBAHHOCTH KOMIIE-
KOMIIe- CpeacTBa HUBaHUs TEHIINHA
TeHIIUH
YK-1 Tect Husknii KonnuecTBo npaBUIbHBIX OTBETOB Ha BOIPOCHI TECTA
OIIK-8 (neynoBneTBopu- | menee 60 %
ITK-2 TEJILHO)
[Toporossrii KonnyecTBO npaBUIIbHBIX OTBETOB Ha BOIIPOCHI TECTA
(ynoBnetBopu- | oT 61-75 %
TEJILHO)
ba3oBbIit KonnuecTBo npaBUIIBHBIX OTBETOB HA BOIIPOCHI TECTA
(xoporo) ot 76-84 %
Bricokuii KonnuecTBo npaBUiIbHBIX OTBETOB HA BONPOCHI TECTa
(oTIIHYHO) ot 85-100 %
Pemenune Huskuii (Heymo- | 1) CTyIZeHT JONMyCTHJI YHCIO OIIMOOK M HEIOYETOB
KOHTPOJIb- BJICTBOPUTENIHHO) | MPEBOCXOAIIEE HOPMY, MPU KOTOPOH MOMKET OBITh
HBIX 3aJ1a4 BBICTaBJIEHA OLICHKA "yJJOBIETBOPUTEIHHO";
(KOHTPOJIB- 2) CTYAEHT NPaBUJIBHO BBHIMOJIHWI MEHEE IOJIOBHUHBI
Hasi paboTa) paboThL.
[Toporossiii 1) CTyneHT MpaBWJIBHO BBIMOJHUI HE MEHEE IOJIOBH-
(ymoBierBopu- | HBI pabOTHI U TOIYCTH:
TEJILHO) a) He OoJiee MBYX TPyOBIX OMHUOOK;
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0) He Oosee oaHOM rpy0Ooit M OAHOM HErpyOOi OIINO-
KH U OJTHOTO HEJI0YeTa;

B) He OoJiee IBYX-TPEeX HErpyObIX OIMMOOK;

T') OJIHOK HEeTpyOOli OMMOKU U TPEX HEJOUETOB;

J) IpU OTCYTCTBUU OLIMOOK, HO MPHU HAJIUYUU YEThI-
pEX-TISITH HEIOYETOB.

bazoBsrii (xopo-
1110)

1) cTymeHT BBIMOJHMI PabOTy IMOJHOCTHIO, HO JIOMY-
CTHJI B HEM:

a) He OoJiee OHOM HErpyOOl OMMOKU U OJTHOTO HEJO-
yeTa;

0) He OoJiee ABYX HEJOUETOB.

Bericokuii (oT1-
JIUYHO)

1) cryneHT BhIMONHUI paboTy Oe3 omuboK U Hegove-
TOB;
2) nonyctui He 0oJiee OJTHOTO HEJI0UeTa.

Koucnekr

Huskwuit (Heyno-
BJIETBOPUTEJIHHO)

1) CTYyAEHT NOArOTOBUJ KOHCHEKT, B KOTOPOM OTCYT-
CTBYET JIOTMYECKas IOCJEI0BATEIbHOCTh U CBSI3aH-
HOCTbh MaTepuana;

2) He BblJIEpKaHa MOJHOTA U3JIOKEHUSI MaTepuaa;

3) He ucnonb3yeTcs JOMOJIHUTENbHAs IUTepaTypa;

4) ecTb HELOYETHI B 0(OPMIICHUH;

5) Hapyiien opdorpaguuecKuii peKUM.

[ToporoBssilii
(ymoBneTBOpH-
TEJIBLHO)

1) cTyneHT moAroTOBUJ KOHCIIEKT, B KOTOPOM M3JIO0-
KEH OCHOBHOM Marepuajn, COOTBETCTBYIOUIMHA BbI-
OpaHHOI TeMe;

2) nomylieHbl HETOYHOCTH, HapylleHa I[ociel0Ba-
TEJIBHOCTb U3JI0KEHUSI MaTEepUaa;

3) B oopMIIEHUH KOHCIEKTA JOMYIIEHb HETOYHOCTH.

bazogsiii (xopo-
1110)

1) cTyaeHT moAroTOBMJI KOHCHEKT, B KOTOPOM YETKO
U3ITI0’KEH MaTepua;

2) coboIeHbl BCe MpaBmiia opopMiIeHUs U TpeOoBa-
HUS TI0 €70 HATUCAHMIO.

Beicokwii (0T1-
JIUYHO)

1) cTygeHT ycBoMJ Marepuan MO BBIOpaHHOHN Teme,
HCUEPIIbIBAOIE, T'PAMOTHO, MOCJIEA0BAaTENbHO U JIO-
TMYECKH M3JIaraeT ero CoJep kaHue;

2) KOHCHEKT 0(hopMIIEH B COOTBETCTBUH C TPeOOBaHU-
SIMU;

3) npu HaNMCAaHUU MCIOJIb30BaHA COBPEMEHHAs! JIUTE-
partypa, MposIBIIEHa CAMOCTOSATEIBHOCTD MBIITUICHHSI.

Tab6muna

He 3auteno

1) conepxaHue HE COOTBETCTBYET TEME;

2) cTpyKTypa TabauIbl HE JIOTUYHA;

3) comepkuT Masblii 00beM HHPOPMALIUY;

4) orcyTrcTBHE 0000IIAONIETO (CHCTEMATH3UPYIOIIIE-
ro, CTPYKTYPHUPYIOIIET0, CPAaBHUTEIBHOI0) XapaKkrepa
U3JI0’KEHUSI HHPOpMAIUH;

5) pabota HE COOTBETCTBYET MO O(POPMIICHHUIO CYIIIE-
CTBYIOIIMM TpeOOBaHUSIM W CllaHA HE B YCTAHOBIICH-
HBII CPOK.

3ayTeHo

1) cooTBEeTCTBUE COIEpKAHUS TEME;

2) TOTUYHOCTH CTPYKTYPHI TaOJHIIHI,

3) npaBWIBHBINA 0TOOP HH(pOPMAIIHNH;

4) paymuue 0000maromero (CHCTEeMaTU3UPYIOIIETO,
CTPYKTYPUPYIOIIETro, CPABHUTEIHLHOTO) XapaKTepa U3-
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JIO’KEeHHS HTHGOPMAITNH;
5) paboTa cOOTBETCTBYET MO OPOPMIICHHIO BCEM Tpe-
OOBaHMSIM U ClIaHa B CPOK.

KomnokBu-
yM

Huzkwuit (Heyno-
BJIETBOPHUTEIIBHO)

1) cryneHT OOHapyKUBAaeT HE3HAHHE OOJbIICH YaCTH
COOTBETCTBYIOIIETO BOIIPOCA,

2) nomyckaeTr OmMOKH B OPMYJIMPOBKE ONpeeeHHIHA
Y TIPaBWJI, HCKAKAIOIINE UX CMBICIT;

3) 6ecropsiIOYHO ¥ HEYBEPEHHO M3J1aracT MaTepHall.

[ToporoBbsiii
(ynoBneTrBopu-
TEJILHO)

1) CTyAeHT M3JlaraeT MaTeprajl HEIOJHO U JOIyCKaeT
HETOYHOCTU B OMPEJCIICHUU MOHATHH Wi (HOpMyITu-
POBKE TPaBHJI;

2) He yMeeT JOCTAaTOYHO TIyOOKO W JOKa3aTebHO
000CHOBATh CBOM CY)XJICHHS M IIPHUBECTH CBOU IpUME-
pBI;

3) W3naraeT MaTepuall HEIoCleA0BaTeILHO U JIOIyC-
KaeT OMUOKH B SI36IKOBOM O(OPMIICHHH H3JIaraeMoro.

bazoBsiii (xopo-
110)

CTYJEHT JIa€T OTBET, YJOBIETBOPAIOIINNA TEM K€ Tpe-
OOBaHMAM, YTO U JJII OTMETKH «OTIUYHOY, HO JIOIYC-
KaeT 1—2 ommuoOKu, KOTOPBIE CaM K€ UCIIpaBJIseT, U 1—
2 HeloYeTa B MOCIE0BATEILHOCTH U SA3bIKOBOM
0(OPMIICHUH U3TIaraeMoro.

Bericokuii (0T1-
JIUYHO)

1) cTyaeHT NmoJIHO M3JIaraeT MaTepual, AaeT IpaBUIIb-
HOE ONpe/ieIeHHe OCHOBHBIX OHSATH;

2) oOHapyXHWBaeT TMOHHMAaHHWE MaTepuaia, MOXKET
000CHOBaTh CBOM CYKACHHS, NMPHUMEHHUTh 3HAHHUS Ha
IMMPAKTUKE, IMPHUBCCTU HeO6XOI[I/IMI)Ie INpUMEPLI  HE
TOJIbKO M3 Y4eOHMKA, HO U CAMOCTOSITEJIbHO COCTaB-
JICHHEIC;

3) u3naraer Marepuai ocjae10BaTeIbHO U MPaBUIbHO
C TOYKHU 3pCHUA HOPM JIMTCPATYPHOI'O A3bIKA.

Omnpoc (uH-
TTBHTyalTb-
HBIN U
bpoHTaNb-
HBIi1)

Huskwuit (Heyno-
BJIETBOPUTEIIHHO)

1) cTryneHT OoOHapyKUBaeT He3HAHHE OOJbIIEH YaCTH
COOTBETCTBYIOIIETO BOIMPOCA, JOMYCKACT OIIUOKUA B
bopMyIUpOBKE  OMpeAeNeHui, HCKaKawIue UuX
CMBICT;

2) GecropsiI0YHO ¥ HEYBEPEHHO U3JIaraeT MaTepuar,
3) oTMEYEeHBI TaKue HEJOCTATKU B MOJTOTOBKE, KOTO-
pbIe SBISIOTCS CEPhE3HBIM MPEMSTCTBUEM K YCIEIl-
HOMY OBJIQJICHHIO TIOCJICTYIOIIIM MaTEePHAIIOM.

[Toporosslii
(ynoBieTBopu-
TEJIBHO)

CryneHT oOHapy>KMBaeT 3HaHUE U MOHUMAaHHE OCHOB-
HBIX ITOJIOKEHHUN BOIIPOCA, HO:

1) m3naraer mMarepuayn HEMOJIHO M JIOIYCKAaeT HEeTOY-
HOCTH B OIPENEICHUHU TIOHSATHH WIH (OPMYIHPOBKE
NpaBuUI;

2) He yMeeT JOCTaTOYHO TIyOOKO M JO0Ka3aTelIbHO
000CHOBATh CBOM CYX/ICHHUS U MPUBECTU CBOM IpUMe-
PBL;

3) u3naraeT MaTepuall HENocleA0BaTeIbHO U JIOIyC-
KaeT OIIMOKHU B S36IKOBOM O(OPMIICHUH U3JIaraeéMoro.

bazossiii (xopo-
1110)

1) BoTBeTe JIOTTYIICHBI MaJIO3HAYUTEIBHBIC OIUOKN
1 HEJI0OCTATOYHO ITOJTHO PACKPBITO COJIEPKAHUE BO-
poca;

2) €Clu JOMyIIeHO 1-2 HegodeTra B IMOCJIEAOBa-
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TCJIBHOCTH U A3BIKOBOM Oq)OpMJ'IeHI/II/I nsjgaracMoro.

Bricoknii (0T1- 1) CTyAeHT MOJIHO M3JIaraeT MaTepual, JIaeT mpa-
JIMYHO) BUJIBHOE OTPE/ICTICHHE OCHOBHBIX TIOHSTHIA,
2) oOHapyKHBacT MOHMMaHUE MaTepUalia, MOXKET

IMPAKTUKE, IPUBECTU HGO6XOI[I/IMBI€ IMPpUMCEPHI HE

JICHHEBIC;
3) W3JlaraeT MaTeprhal IOCJIEA0BATEIBLHO

SA3bIKA.

000CHOBATH CBOU CYXACHUA, IPUMCHUTL 3HAHUA HA

TOJIBKO H3 y‘le6HI/IKa, HO 1 CaMOCTOATECIBHO COCTaB-

)51

MPAaBWIBHO C TOYKM 3PEHUS HOPM JIUTEPATYPHOTO

Huckyccns Huskuit (Heyno- | 1) CTyZeHT HE MOKET IIPaBUJILHO OTBETUTH Ha I10-
BJIETBOPUTEIIBHO) | CTABJIEHHBIE BOIPOCHI;

JIMYHBIM TCOPCTUYCCKHM I10JIOKCHHM.

2) He coco0OeH MPOBECTH aHAIM3 U AaTh OLIEHKY pa3-

[ToporoBsrii (yno- | 1) CTyA€HT 1eMOHCTPUPYET pa3pO3HEHHBIC 3HAHHUS;

JIMYHBIM TCOPCTUUCCKHUM ITOJIOKCHUSAM.

BIICTBOPUTENBHO) | 2) HE CIIOCOOEH MPOBECTH aHANU3 U JaTh OIEHKY pa3-

bazoBblii (xopo- | 1) cTyAeHT MOKa3bIBae€T XOPOIIUE 3HAHUSA, TOMYCKaeT

2) IeMOHCTpUPYET TTyOOKHE CUCTEMHbBIC 3HAHUS;

OLCHKY Pa3JINYHBIM TCOPCTUICCKUM ITOJIOKCHUAM.

1110) CAMHUYHBIC OIIHUOKH;
2) aHaNMM3UpPYET pa3IUYHbIE TEOPETUYECKUE TOJIOXKe-
HUSL.
Bricokwii (0T1- 1) cTyneHT NmpaBWIIBHO OTBEYAET Ha IOCTABJICHHBIE
JIMYHO) BOIIPOCHI;

3) HEe TOJNBKO aHAIMU3UPYET, HO U JTaeT 0OOCHOBAaHHYIO

6.2 HpOMe)KyTO‘IHaﬂ arTrecTanus CTYACHTOB 10 TUCHUIIIMHE

[TpoMexyTouHass arrecranus SBISIETCA NPOBEPKOM BCEX 3HAHMN, HABBIKOB M YMEHMMU
CTYJEHTOB, MPUOOPETEHHBIX B IMpoliecce M3Y4YEeHUs TUCHUILUIMHBL. dDopmaMu NpoMeKyTOUHON
aTTecTalliy N0 JUCLUIUIMHE SBJISIOTCS 3a4€T U DK3aMEH.

Jljis oneHuBaHUs Pe3yJbTaTOB OCBOEHUS AUCLMIUIMHBI MPUMEHSIOTCS CIEAYIOLUE KpH-
TEPUH OLICHUBaHUS.

Kpurtepuu oneHuBaHus YCTHOTO OTBETA HA 3a4eTe

OneHka «3a4TeH0» BBICTABISIETCA CTYACHTY, €CJIM BOIPOCHI PACKPBITHI, U3JI0KEHBI JIO-
TUYHO, 0€3 CYIECTBEHHBIX OLIMOOK, ITOKa3aHO YMEHHE WIUIIOCTPUPOBATH TEOPETUUYECKUE TOJI0-
JKEHUSI KOHKPETHBIMU IPUMEpaMH, IPOAEMOHCTPUPOBAHO YCBOEHHE PAHEE M3YUEHHBIX BOIIPO-
COB, COPMUPOBAHHOCTh KOMIETEHIINH, YCTOWYMBOCTD MCIOIb3YEMbIX YMEHUN M HaBBIKOB. J[o-
MYCKaIOTCsl HE3HAYUTEIbHbIE OIIMOKH.

OneHka «He 3aYTeH0) BBICTABIISIETCS, €CIM HE PACKpPhITO OCHOBHOE COZEpKaHUE y4yed-
HOro Marepuaia; oOHapy>KE€HO HE3HaHHWE WJIM HeMOHUMaHue OoJbliel uiau Haubosiee BaXKHOH
yacTu y4eOHOro MaTepuana; JTOMylIeHbl OIUOKY B ONPEIEICHUN MTOHATHI, KOTOPbIE HE UCTIPaB-
JIeHbI TOCJIe HECKOJBKUX HAaBOJIIMX BOMPOCOB; HE C(HOPMUPOBAHBI KOMIIETEHLIUH, YMEHUS U
HaBBIKH.

Kpurepun oneHUBaHNs YCTHOTO OTBETA HA JK3aMeHe

DK3aMeH CIYXHUT (OPMOM KOHTPOJS YCHEIIHOTO BBIMOJHEHUS OOy4YalOMUMHCS BCer
nporpaMMbl yueOHOH nuciuminabl. Popmy sK3aMeHa BbIOMpAET MpenojaBaTeib. JK3aMeH MO-
’KET MPOBOAMUTHCS B MMCbMEHHOW WM YCTHOW (pOopMe, HO yallle BCEro MpOBOAUTCS B (opMe CO-
OecenoBaHus 10 OMileTaMm.

OneHka «OTJIMYHO» CTABUTCS, ECIIH:

1) MOHO pacKphITO CoAep KaHUE MaTepuaa Ousera;
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2) marepuall M3JI0KEH TPaMOTHO, B OMPEACIECHHOW JIOTUYECKOW MOCIEeI0BATEIILHOCTH,
TOYHO HMCIIOJIb3YETCsl TEPMUHOJIOTHS,

3) mokazaHoO yMEHHE WILTIOCTPUPOBATH TEOPETUUECCKHUE TOJIOKEHUS KOHKPETHBIMH TIPH-
MepaMu, IPUMEHATh UX B HOBOI CUTYyalluH;

4) TpPOAEMOHCTPUPOBAHO YCBOEHHE paHEe H3YyYCHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(hOpMUPOBAHHOCTH M YCTOMYMBOCTh KOMIETEHIINI, YMEHUN U HABBIKOB;

5) OTBET MPO3BYYal CAMOCTOSITENIBHO, 0€3 HABOSIINX BOIPOCOB;

6) momyiieHsl 0JHa — JABE HETOUHOCTH MPHU OCBEIIEHWH BTOPOCTENEHHBIX BOIIPOCOB, KO-
TOpBIE HCTIPABIISIOTCS 110 3aMEYAHHIO.

OrneHkKa «XOpolIo» CTaBUTCS, €CIM OTBET YAOBIETBOPSET B OCHOBHOM TpeOOBAaHUSAM Ha
OIICHKY «OTJIMYHOY, HO TIPH TOM UMEET OJIUH U3 HEJIOCTATKOB:

1) B u3noxeHuu A0NyLIeHbl HeOOIbIINE TPOOEITbl, He UCKA3UBILINE COJEPKaHUE OTBETA;

2) momyuieHbl OJUH — JIBAa HEJOYETa NMPHU OCBEIICHHH OCHOBHOTO COJAEP)KaHHUS OTBETa,
MCIIPABIICHHBIE 110 3aMEYaHUI0 SK3aMEHATOPA;

3) nomymeHsl ommOKa WiK 00Jee IBYX HEIOYETOB IPHU OCBEUICHUH BTOPOCTEIIEHHBIX
BOIPOCOB, KOTOPBIE JIETKO UCIPABIISAIOTCA MO 3aMEYaHUI0 SK3aMEHATOPA.

OreHKa «y/10BJI€TBOPUTEIbHOY» CTABUTCS, €CIIH:

1) HEMOJIHO WJIM HEMOCJIEeI0BaTeIbHO PACKPBITO COJAEpkKAHHE MaTepuaja, HO MOKa3aHO
o011ee MOHUMaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHSI, JOCTATOUHBIC /ISl TAIbHEHIIIEro
YCBOGHHUS MaTepuana;

2) UMENHCh 3aTPyTHEHUS WIN JOIMYIIECHBI OIMUOKHA B OMPECIICHUU IMOHSATUH, HCITOJIB30-
BaHWUU TEPMHUHOJIOTUH, UCTIPABJICHHBIE MOCIIE HECKOJIbKUX HABOSAIINX BOIPOCOB;

3) Ipu HEMOJHOM 3HAHWU TEOPETUYECKOTO MaTepHaia BBISIBICHA HEIOCTAaTOYHAs chop-
MHUPOBAHHOCTh KOMIIETEHIINH, YMEHUH U HABBIKOB, CTYICHT HE MOKET MPUMEHHUTH TEOPHUIO B HO-
BOW CHUTYaIIUH.

OreHka «Hey/A0BJIeTBOPUTEIbHOY CTABUTCS, €CIH:

1) He pacKpBITO OCHOBHOE COJIEpKaHue y4eOHOTo MaTepHraa;

2) oOHapy:XeHO HE3HaHWE WM HEeMOHUMaHHe Oonblled Win Hauboyiee BaXKHOW YacTU
yueOHOro MaTepuana;

3) momyieHbl OMIMOKK B OMpPEAETCHUH MOHSATHH, MPH KCIOIb30BAHUN TEPMHUHOIIOTHH,
KOTOpBIE HE MCIIPABIIEHBI TIOCIIE HECKOJIBKUX HABOSAIINX BOIPOCOB.

4) He copMUPOBAHBI KOMIIETEHIIUU, YMEHHS 1 HaBBIKU.

6.3 TunoBble KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJibl, H006XOJIPIM])IC AJIA OHCHKH
pe3yJabTaTOB OCBOCHUSA TUCHUIIJINHDBI

TunoBoi BApHAHT TECTOBOIO 3aJaHUA 1JI IPOBEPKHU HAYAIbHBIX 3HAHUN
(BXOHO KOHTPOJIb)

1. TIna3monu3 MOKHO BbI3BaTh, NOTPY3UB KJIETKHU B:

A) THTIOTOHUYECKUN PacCTBOD;

b) nzoToHnueckuit pacTBop;

B) runepronnyeckuit pacTBop;

I') auctyto Bony.
2. JIBM>KEeHHE BOJbI yepe3 MOIYNPOHUIAEMYI0 MEMOpaHy, BBI3BAaHHOE Pa3HOCTHIO KOHIIEHTpa-
IIUM, HAa3BIBACTC:

A) nnazmonus;

b) muddysus;

B) ocmoc;

I') Typrop.
3. [TogasTHE BOABI IO COCYAAM OCYIIECTBIISIETCS OJIaroaapsi:

A) cuiie KOPHEBOT'O AABJICHUS;

b) cunam cueruieHus: Mex1y MOJIEKYJIaMH BOJBI;
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B) cuiie Tpancnupanuy;
I') BceM BbIILIE IEPEUNCIIEHHBIM CHIIAM.
4. CretoBas (paza poTOCHHTE3a MPOTEKACT B:
A) cTpoMe XJIOpOIIacTOB;
b) rpanax xyiopomiacros;
B) Mmarpukce MUTOXOHAPHIA;
I') kpucTax MUTOXOHIPUIA.
5. B mpornecce dpoTocunTesa sHeprus, nuaymas Ha cuate3 AT®, Beiaensercs:
A) nipu pa30KEHUH Ha CBETY MOJIEKYJI BOJIBI;
b) npu TpaHCIOPTUPOBKE 3JEKTPOHOB MO 3JICKTPOHHO-TPAHCIIOPTHOM LIEIH;
B) B xo1e peakmuii TeMHOBOM (ha3bl;
I') npu Bo30y>KAEHNUU MOJIEKYJ XJIOPO(UILIA COTHEYHBIM CBETOM.
6. 3amacaromye opraisl (KJIyOHU, KOPHEBHUIIA) COJIEPKAaT MHOTO:
A) Maraus;
b) docdopa;
B) kanbmus;
I') kanus.
7. Ilpu okuciaeHnu 1 MOJIeKyIbl III0KO3bI B IPOLIECCe INIMKOJIN3a CUHTE3upyeTcs Mojiekyn ATO:
A)S;
b) 10;
B) 6;
I 8.
8. Llukn TpukapOOHOBBIX KHCHOT (uuka Kpebca) mporekaer:
A) B iuTOILIIa3ME;
b) B MmaTpukce MUTOXOHAPUIL;
B) B cTpoMe X10poIIIacToB;
I') Ha KprCcTax MUTOXOHIPUH.
9. O TOM, 4TO npouecc pa3BUTUSA UAET CYIAT T10:
A) YBEITMYEHHUIO YUCIIa OPTaHOB;
b) nepexony k LIBETEHMUIO;
B) yBennuenuto cyxoi Macchl;
I') BceM BbIIIIE TEPEUNCIIEHHBIM IPU3HAKAM.
10. IIpu4rHOM BBIHYX/IEHHOTO MOKOSI CEMSH SIBIISIETCS:
A) HEeZOPa3BUTOCTb 3aPOIbIIIIA;
b) ra3o- 1 BoJIOHEIPOHUIIAEMOCTh CEMEHHOM KOXKYpHI;
B) HakomieHne MHrMOUTOPOB POCTA;
I') Bce nepeunciienHoe.
IIpuMepsI TeCTOBBIX 3aaHUI
KoHTpoJb 3Hanmnii 10 TeMe «@U3HO0JI0THs PACTUTEIbHON KICTKH»
K kaxz1omy 3aaHuIO 4acTH A JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJUH BEPHBIM.
B Gy1aHke 0TBETOB 3aMMIIMTE HOMEP BEPHOTO OTBETA.
Al. K ocHOBHBIM CBOMCTBaM LIUTOIIA3Mbl HE OTHOCHUTCS:
A) BSI3KOCTH
b) He cmtocoOHOCTh CMENTUBATHLCS C BOJOM
B) snactuanocTh
I') nBuxeHue
A2. TypropHoe aBjieHHE B KJIIETKE Pa3BUBAETCS:
A) ipu BBIXOJIE U3 HEE BOJAbI
b) npu noctymuiennu B Hee BOJBI
B) xorzna oHa HaXOQUTCS B COCTOSIHUM IJIa3MOJIN3a
I') xoraa oHa HaXOIUTCS B COCTOSIHUU LIUTOPpH3a
A3. BoruyTslii aa3Moiin3 MOXHO BbI3BaTh, IOIPY3UB KIETKU B TMIIEPTOHUYECKUI pacTBOP
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A) xnopuzaa HaTpus

b) nutpara xamus

B) cynbdara Harpus

I') autpara kanbuus

A4. DneMeHTOM BOJIHOTO OajlaHca He SBISETCA:

A) norsouieHne BoJsl KOpHEM

b) nepenBuxkenue Boapl 110 MPOBOJALIEH cucTeMe

B) runponus Boas! Ha cBeTy

I') ucnapenue Bobl Uepe3 YCTbUUHBIE LIEIH

AS. ITogHsaTHE BOJIBI B PACTEHUH HA 3HAYUTEIBHYIO BBICOTY OOBSACHSET:

A) Teopust cuerenus Jukcona

b) 3akon kpaeBoit nuddy3un bpayna u Ickomba

B) 3akon B.P. 3anenckoro

I') reopust C.I1. KocTeiueBa

A6. KonnuectBo BoabI (B I), UCTIapsieMOE PACTEHUEM IIPU HAKOIUIEHUH UM 1 T cyXoro Belie-
CTBa, Ha3bIBAETCS:

A) TpaHCTTUpaMOHHBINA K03 puumeHT

b) npoayKTHBHOCTb TpaHCIIMpaLUU

B) nunTeHCHBHOCTD TpaHCIIUpaLUU

') 5KOHOMHOCTB TpaHCIIUPALIUU

KonTpoas 3nanuii mo teMe «MuHepajJbHOe MUTAHUE PACTEHUID

B npeioskeHHBIX TECTOBBIX 3aJIaHUSAX BHIOCPUTE OJIUH MPABUIIHHBINA OTBET. B OJlaHKe OTBETOB
3aMUIINTEe HOMEP BEPHOI'O OTBETA.

1. ®U3K0IOTUYECKU KUCIION COJIBIO SBIISETCS:

A) NaNOs

B) NH4NO3

B) KNO3
') (NH4)2S04

2. B coctaB pUTOHIIUAOB JTyKa U YECHOKA BXOJAT JETY4YHE COSTUHEHUS:

A) azota

b) cepnl

B) dochopa
I') 6opa

3. CHMKEHNE KOJIMYECTBA IIBETKOB U 3aBSI3€, HEJIOPa3BUTHE M YPOJICTBO TUIOJIOB M CEMSH Y
pacTeHuii HaOIto1aeTCs MPU HEAOCTaTKe:

A) 6opa

b) uunka

B) ceprt

I') dbocdopa

4. TIpotecc BOCCTAaHOBJICHHS HHUTPAT-aHHOHA JI0 MOJIEKYJSIPHOTO a30Ta, OCYIIECTBISIEMBIN
aHa’POOHBIMU MUKPOOPTaHH3MaMU, Ha3bIBACTCS:

A) ammoHupuKaus

b) neautpudukanus

B) autpuduxanms

I') azoToduxcanms

5. K 3011bHBIM MUHEPAIBHBIM 3JIEMEHTAM HE OTHOCUTCS:

A) azor

b) xanwmii

B) 6op

I') xene3o

BriGepure Bce BepHbIe OTBETHI U3 mecTd. Kaxkayio OykBy 3anumiire B OJaHKE OTBETOB.
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Bribepurte npusHaku, XapaKTepU3yIOIIUE COCTOSIHIE PACTeHUS MpU M30BITKE a30Ta B cpele
oOuTaHuUSA:

A) yCuJeHHBIN poOCT;

b) Topmo3uTcs cuHTe3 XJI0pOPUILIA, JIUCThS OJI€THO-3€IEHON OKPACKHU;

B) yBennuuBaeTcs ypoxail 3eJ1€HOM Macchl, YMEHBIIAETCS ypOKail IUIOJ0B U CEMSIH;

I') B IUCTBSIX HAKAMIMBAIOTCA HUTPATHI;

J1) ruaponu3 OENIKOB B CTAPHIX JIUCTHSIX M OTTOK PACTBOPUMBIX COCTUHEHUHN a30Ta K MOJIO-
JbIM JIUCTBSIM;

E) yMeHbI1aeTCsl YCTOMUMBOCTD K OaKTEpHATBLHBIM U TPUOHBIM 3a00JICBaHUSM.

IIpumepbl KOHTPOJILHBIX 33124

Tema: ®U3M0JI0TUS PACTUTEIbHON KICTKH
3agaua 1. Haiigure ocMotnueckoe naBnenne 0,2 M pactBopa xiopucroro kanus rpu 7°C. U3o-
TOHHYECKHUN KOA(P(DUIIMEHT TaHHOTO pacTBopa paseH 1,8.
3apaua 2. Knierka norpyxena B 0,3 M pactBop caxapo3ssl. Kyzaa noiiner Boga, eciiu U3BECTHO,
YTO OCMOTHYECKOE JIaBJICHUE KJIeTOYHOro coka paBHo 1,0 MIIa, Typropuoe nasnenue 0,8 Mlla,
a Temmepatypa pactsopa 17°C?
3agaua 3. UeMy paBHO OCMOTHYECKOE JaBJIeHHE KieTounoro coka mpu 17°C, ecnu m3BecTHO,
YTO U30TOHUYECKUII JIJIs1 TaHHOM KJIIETKH PacTBOp caxapo3bl MMeeT KoHleHTpauuto 0,3 M?
3agaua 4. Kycouku snuaepmuca jiyka ObUTH BbIIEPKaHbl B TEYEHUE HECKOJIBKHUX YacOB B IMIIO-
tounyeckux pactBopax KNOsz u Ca(NOs)2, a 3areM nepeHeceHbl B THIIEPTOHMYECKUI pacTBOP
caxapo3bl. B kakoM U3 yKa3aHHBIX BAPHAHTOB OIbITa OyneT HaOM0IaThCst OoJiee OBICTPHIH mepe-
XOJl OT BOTHYTOT'O IJ1a3MOJIn3a K BhITyKJIoMY? C ueM 3TO CBSI3aHO?
3anaua 5. Haiinure ocMoTnueckoe maBiieHne Kiietounoro coka npu 17°C, ecim m3BecTHO, UTO
0,3 1 0,4 M pacTBOpHI caxapo3bl MIa3MOJIM3a KIETKH HE BhI3bIBalOT, a B 0,5 M pacTBope HabIII0-
JTaeTCsl MIIa3MOJIN3.
3agauya 6. OcmoTHueckoe AaBi€HUE KIETOYHOTo coka paBHO 1,6 MIla, a TypropHoe naBineHue
ATON KJIETKU COCTaBJISIET ¥4 OT MaKCUMAJIbHOM BEIMYMHBL. YeMy paBHa coCyllasi CHila KJIeTKU?
3apaua 7. KineTka HaXOQUTCS B COCTOSTHUM MOJHOTO HACHIIEHUs1 BOAOKW. OCMOTHYECKOE /1aBiie-
HUE KJIeTouHOTo coka paBHO 0,8 MITa. UeMy paBHBI cocyliasi Cijia ¥ TypropHOe JIaBlieHue 3TON
KJIETKH?
3agauya 8. Kycouku oHOH U TOH e pacTUTENbHON TKaHU MOTPYKEHBI B psiJl paCTBOPOB, OCMO-
TUYECKOE JaBjeHue Kotopbix pasHo 0,3; 0,5; 1,0; 1,5; 2,0 u 2,5 MIla. Knetku 3Toii TkaHu niepen
NOTPYKEHUEM B pacTBOpbl umenu TypropHoe nasienue 0,5 Mlla, a ocMoTHueckoe naBiieHuE
kneToyHoro coka — 1,5 MIla. B kakux pacTBopax: a) KJIeTKU OyayT BCachIBaTh BOJY; 0) KIETKH
OyIyT OTIaBaTh BOMY; B) OyAeT HaOMI01aThCs TIa3MOJIU3 KIIETOK?
3agaua 9. Kycouku kaprodenbHoro kiyOHs OblTH M3MEpEeHbI U HorpyxeHsl Ha 30 MuH. B pac-
TBOPBI caxapo3sl pa3HOM KoHUeHTpauuu. Oka3zanoce, uro B 0,3 M pacTtBope /UIMHA KycOYKa He
u3Menunace, B 0,4 M pactBope — yMeHblImiIach, a B 0,2 M pactBope - yBenuumiack. Kak 00b-
SCHUTb TIOJTyYEHHBIE PE3YIbTAThI?
3agauya 10. Yemy paBHa cocymias cuia KJIE€TOK, €CJIM U3BECTHO, YTO Mpu norpyxenuu B 0,3 M
pPacTBOp caxapo3bl pa3Mephl KIETOK yBEeTU4minch, a B 0,4 M pactBope ocTaiuch 0e3 M3MeHe-
Hus? OIBIT IPOBOAMIICS TpU Temmepatype 27°C.
3agaua 11. B 6 cocynoB Hanutel pactBopsl NaCl, umerommume kontentpamumto 0,1; 0,2; 0,4; 0,6;
0,8 u 1M. B 3Tu pacTBOpBI TOMECTHUIIH MOJIOCKH, BEIPE3aHHbIE U3 KapTO(heTbHOr0 KIIyOHs, ATHHA
KOTOPBIX A0 norpyxenus cocrasisia 40 mm. Uepes 30 MUH. IITMHA MTOJIOCOK OKa3ajaach PaBHOM:
42 mm, 40 MM, 38 MM, 35 mm, 35 MM, 35 MM. Kak 00BSCHUTH COBMaJieHUE PE3yIbTATOB B TPEX
MOCJIEHUX PacTBOpax?
3anaua 12. /[Be )xuBbIe KJIETKU CONpUKacaroTcs Apyr ¢ apyrom. Kyzaa noiiier Boja, eciu y nep-
BOW KJIETKM OCMOTHYECKOE JaBJIE€HUE KJIETOYHOro coka paBHo 1,1 MlIla u TypropHoe napieHnue
0,4 MIla, a y BTOpo#l KIIETKA COOTBETCTBYIOIIHE MTOKa3aTenu cocTasistoT 1,5 u 1,2 MIla? O0b-
SCHUTE.
3agauya 13. PacTtenune nepecaxeHo B MOYBY, B KOTOPOM IOYBEHHBIN pPacTBOP MMEET OCMOTHYE-
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ckoe gasienue 0,3 Mlla. B MoMeHT mocagku KOpHEBBIE BOJIOCKH UMEIH OCMOTUYECKOE JaBJie-
Hue 1,0 Mlla, a typropuoe naienue — 0,8 MIla. CMOXxeT JI1 3TO pacTe€HUE KUTh HA JAaHHOMN
noyse?

IIpumep cocraBiieHHsi TAOJUIIBI

Tabauna no reme «MuHepajJbHOe NUTAHUE PACTEHUI»
One- Conepxa- dopwma 1o- Tpanc- dusuo- Hapymenus y
MEHT HHE B pac- CTYIIJICHUS HOpT 1O Joruye- pacTeHui npu He-
TEHUH B PacTeHHE pacTeHuro cKas JIOCTaTKe 3JIEMEH-
poIIb Ta B cpeze obura-
HHA

IIpumep copepkaHusi KOJUIOKBHYMA
Tema: «/IBU:KeHHE PaCTEHUID»
[{es1b: OBTOPUTH CIIOCOOBI U MEXAHU3M POCTOBBIX JBM)KEHUI pacTeHU.
KomnokBuym npoxonut B popMe TUCKYCCHH, B X0 KOTOPOH CTYAEHTaM MpPEIOCTaBIIsCT-

Cs1 BOBMOXKHOCTB BBICKA3aTh CBOIO TOYKY 3PEHMS IO BONPOCAM, KACAIOLIMXCS CIIOCOOOB JIBUXKE-
HUSl PAaCTEHMI, MEXaHU3Ma POCTOBBIX ABM)KEHUM, BIUSHUSA (PUTOTOPMOHOB HA POCT PACTEHHUU.
PackpbIBast TOT WM MHOM BOIIPOC, CTYJEHT JEMOHCTPUPYET, HACKOJIbKO IIyOOKO M OCO3HAHHO
OH YCBOMJI U3YUEHHBIN MaTepual.
Bomnpocs! juig o0cyxkaeHus:

1. [Tonsitue o nBUkeHUU pacTeHuil. CriocoObl IBUKEHUS.

2. Tponu3msl, ux 3Ha4eHue. Buspl Tponu3mMoB. MexaHU3M TPOIMMUYECKUX U3THOOB.

3. Hactuu: ux npuposa v 3HaueHue. Buasl HacTHiA.

4. ®duznonoruyeckas Mpupoja Mokos pacreHuil. Buapl nokos. Perymauus mpoueccoB mo-
KOSl

5. O0mue npeacTaBieHUs] 0 TOPMOHAX. AYKCHUHBI: HCTOPHUSI OTKPBITHS, MECTO CHHTE3a, XU-
MUYECKHI cocTaB, PU3NOIOTHYECKas POJib.

6. 'n66epenmnHbl: UCTOPUST OTKPBITUS, MECTO CUHTE3a, XUMUYECKUH cOocTaB, (PU3HOIOTHYE-
ckas poib. CXOACTBO U OTJIMYHKE C IEHCTBUEM ayKCUHOB.

7. LIMTOKUHUHBI: UCTOPHUS OTKPBITHS, MECTO CUHTE3a, XUMHUECKUI cOCTaB, (pU3HOIOrHye-
CKasl pOJib.

8. IIpupoiHbIe MHTUOUTOPBI pOCTa: ATUJIEH, a0CIIM30Bast KUCIO0Ta, KyMapHH.

9. MexaHu3M peryyisaTopHOro AecTBUsl PUTOrOPMOHOB.

10. B3aumogeiictBue ¢putoropmoHoB. [IpumeHenne GpuTOropMoHOB B MPaKTHKE pacTeHUeE-
BOJICTBA.

IIpumep opraHu3anuu AUCKYCCHH
Tema: «/IpIxanue pacteHuii (0M0JI0rHYecKOe OKUCTEHHE))

[{enp 3aHATUSA: TOBTOPUTHh MEXAHU3M MPOLIECCA JbIXAHHUS.

3aHsTHE MPOXOIUT B (OpME TMCKYCCHH, B X0JI€ KOTOPOH MPOUCXOIUT TPYIIIOBOE 00CYXK-
JIEHUE BOIMPOCOB, Kacaloluxcsi 0COOEHHOCTEN MPOTEeKaHus Ipoliecca AblXxaHus. B xoae moaro-
TOBKH K JUCKYCCHUU KaXKIbIM CTYICHT aKaJIeMHUYECKOW TPYMIbI 3apaHee TOTOBUT OTBET Ha BO-
POC, KOTOPBIN BBICTABISIETCS HAa OOCyxkIeHue. J[okman CTyIeHTa COMpPOBOXKIAETCS 3apaHee
MOATOTOBJICHHOW Tipe3eHTanuen. [lociie BBICTYIIIeHNUsT KaXkKI0TO CTYJEHTa, MO/l PYKOBOJCTBOM
MpenoiaBaresis MPOUCXOJUT JUCKYCCHS MO TOCTABICHHOMY BOIIPOCY, B X0J1€ KOTOPOU CTYAECHTHI
BBICKA3bIBAIOT CBOM KPUTUUYECKHUE 3aMEUaHUSI.

Bormpocs! mutst o6cykieHus:

1. CymHoCTh U poJib ObIXaHUs B kKU3HU pacteHuid. CyOcTpaTsl qpixaHus. THTEHCUBHOCTh
nbIxanus. J{prxarenbHbIil K03 OUIHCHT.

2. bpoxenue. Bunel 6posxenuii. B3auMocBs3b IbIXaHUS U OPOKEHHUS.

3. ®epMEHTHBIE CUCTEMBI JIBIXaHUS.
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4. IuXxOTOMUUYECKUH (TJTMKOIUTHUECKUI) MTYTh AbIXaHUS:

A) ana’pobHas (a3za;

B) aspobnas daza.

5. Aoromudeckuii (meHTo30¢hochaTHbIi) MyTh AbIXaHHUS.

6. Mexanusm o6pazoBanusi AT® (okucnurensHoe GochopInpoBaHHe).
7. B3auMOCBS3b IbIXaHUS C IPYTUMU MpoIlecCaMu 0OMEHa BEUIECTB.

8. DKOJIOTHS IbIXaHUSI.

Conep:xaHue KOHCIEKTA 10 TeMe «DU3H0JI0THYeCKHEe OCHOBBI YCTOMYMBOCTH PACTEHUH K
3acyxe»
B KOHCIIEKTE TOJKHBI OBITH OMMCAHBI 0COOCHHOCTH BOJIOOOMEHA PACTEHHI Pa3HBIX IKOJIO-
TUYECKHX TPYIII, UX BO3MOXXHOCTH a/IallTalluy K 3acyxe.

Omnpoc (MHANBUAYAJIBHBIN U (POHTAIBLHBII)
[lepeyenr BOMpPOCOB AJi MOATOTOBKH, MO KOTOPHIM MPOBOAMUTCS OINPOC, MPUBEIECH K
KaKIOMY 1a00paTOpHOMY 3aHSTHIO.

BapuaHT KOHTPOJILHOI PadOTHI AJI UTOTOBOM NMPOBEPKHU 3HAHUM
Uncmpykyus ons cmyoenma

Tecm coodepocum 25 3a0anuit, uz Hux 15 3a0anuii — yacms A, 5 3a0anuti — yacms B, 5 3a0a-
Huti — yacmo C. Ha e2o evinonnenue omeooumcs 90 munym. Eciu 3a0anue He y0aemcs 8blnoJi-
HUmMb cpasy, nepeioume K ciedyowemy. Eciu ocmanemcs epems, @epHUmMecs K NponyujeHHuiM
3a0anusm. Bepno evinonnennvle 3a0anusn yacmu A oyenusaromces 6 1 6ann, wacmu B — 2 6anna,
yacmu C — 5 b6annos.

YACTDb A

K ka:xxaomy 3ajaHuio 4acTH A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJbKO OIMH
BepHbIii. BLINOJHUB 3a1aHNe, BbIOEPUTE BEPHBI 0TBET U YKAKUTE B 0JIAaHKE OTBETOB.

Al. JIBuxeHHe IUTOTIIa3Mbl, BBI3BAHHOE CBETOM, HA3bIBAETCS:

A) potocunTes

b) ¢pororponuzm

B) doTonepuoauzm

I') poronunes

A2. [Ina3Mosn3 MOXHO BbI3BaTh, OTPY3UB KIIETKH B :

A) TUIOTHHUYECKUN PACTBOP

b) nzoronnueckuii pactBop

B) runepronnueckuit pacTBop

I') yuctyro Bogy

A3. B cocTossHuM Typropa KJeTka UMeeT CIIeAYIOIINe MOKa3aTeIM OCMOTHYECKIX BETUYHH:

A)T=0S=P

B) T=PS=0

B) T=SP=0

NS=P+T

A4. K pusnyeckum cBolicTBaM XJopoduiiia He OTHOCUTCS:

A) dyopecneHus

b) obpazoBaHne KOMIIJIEKCHOTO COSTMHEHUS C OSITKOM

B) cnoco6HOCTE N30MpaTENbHO MOTIIONIATh CBETOBYIO SHEPTHUIO

I') cmocoOHOCTE TPEe0OPa3OBBIBATH PHEPTHIO BO30YKIEHHOTO COCTOSHHUS B XHMHUYECKYIO
SHEPTHUI0

AS. TTpoayKTOM IUKINYECKOTO (DOTOCHHTETHIECKOTO (HOChHOPHIMPOBAHUS SIBIISICTCS:

A) O2

b) H20

B) HAZI®H?
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) AT®

AG6. Iukn TpukapO6oHoBbIX KucioT (1uki Kpebca) mpoTtekaer:

A) B nurtomniasme

b) B MaTpukce MUTOXOHIAPUI

B) B cTrpome xitoporiacToB

I') Ha kprucTax MUTOXOHAPUIA

A7. D1eMeHTOM BOJHOTO OajlaHca He SBISETCA:

A) moruomieHue Boibl KOpHEM

b) nepensuxkenue Boapl 110 MPOBOJSALIEH cucTeME

B) runponu3 Bosbl Ha CBETY

I') ucnapenue Bobl Uepe3 YCTbUUHBIE LIEIH

A8. ®epMeHTHBI KOMILIEKC, YUaCTBYIOIIHUA B OMOJIOTHYECKON a30TOPHUKCAIIUNK, HAa3bIBACT-
col:

A) HUTpaTpeIyKTa3a

b) nutporenasa

B) kap6oxkcunasa

I') nerunpaza

A9. PacteHusiMu JTydille yCBaUBAIOTCS Ha KHCIIBIX TTOYBAX COSAMHEHUS:

A) Kanbuus

b) maraus

B) cepsl

I') pochopa

A10. Kputepuem mporiecca pocra siBIsSIE€TCS:

A) yBenMYeHUE YKCIia OPraHOB

b) yBenuuenue yncia KiIeTok

B) yBenuueHnue cyxoi Macchl pacTeHHs

I') Bce nepeunicieHHOE

All. TepMonepnou3MOM Ha3bIBAETCS:

A) akTHBAIMs POCTA MOJ IEUCTBUEM CYTOYHOTO TIEperajia TeMIepaTyp

b) HauBbIcIIas TemnepaTypa, Ipu KOTOPOii erie BO3MOXKEH POCT

B) 3aBucuMOCTh nepexoia pacTeHUH K [IBETEHUIO OT TEMIIEPaTyphbl

I') nBM>KEeHME OpraHOB PACTEHUs, BBI3BAHHOE CMEHOM TEMIIEPaTyphl

A12. [TprunHOM BBIHYKAEHHOT'O TOKOSI CEMSH SIBJISIETCS:

A) HEZOPA3BUTOCTh 3apPOJIbIIIIA

b) razo- u BogoHenpoHuiiaeMas Koxypa

B) Hakomienne HTHTHOUTOPOB pocTa

I') yMmeHblIIEHNE KOJMYECTBA CTUMYJISITOPOB pOCTa

A13. ®uznonoruyeckas npupoja mpolecca 3aKaluBaHUs ObLIa pacKpbiTa Ojaroaaps pabo-
Tam:

A) K.A. Tumupszesa

b) H.IL. Kpenke

B) .. TymanoBa

I') B.W. lMannagnaa

A14. T'ubenp pacTeHU pU BBINPEBAaHUN TPOUCXOIUT OT:

A) U30BITKA YTIIEKUCIIOro Ta3a

b) nexBaTku yrneBogoB (MCTOIICHHE)

B) nenocrarka xucnopoaa

I') pa3pbiBa KOPHEBOI CHUCTEMBI

A1S. ToBblIEHHIO MOPO30YCTOMYMBOCTH PACTEHUH CIIOCOOCTBYET:

A) ycuiieHHe OTTOKA BObI U3 KJIETOK B MEKKICTHUKHU

b) nepexon nuToIIa3Mbl B COCTOSTHUE Test

B) cunTe3 KpuonpoTeKTOpoB
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I') Bce nepeuncieHHOe
Yactr B
ByabTe BHUMAaTeNbHBI! 3aganus yactu B MoryT 6bITh 3-X THIIOB:
1) 3agaHus, cogepxkamme HECKOJIbKO BEPHBIX O0TBETOB;
2) 3aJaHMs HA YCTAHOBJIEHUE COOTBETCTBHS;
3) 3a1aHKsl, B KOTOPBIX OTBET J0J/I:KeH ObITh IaH B BHJ€e YMCJIa, CJIOBA, CHMBOJIA.
B1. YcranoBuTe COOTBETCTBHUE MPOIECCA C HEKOTOPHIMU €r0 XapaKTEPUCTUKAMU

XapaKkTepUCTUKU IIpoLecca IIponecc
1) BbI3BaH BBIXO/I0M U3 KJIETKU BOJbI A) nna3zmonus
2) o0ecnieunBaeT yBEJIMUEHUE TYPrOPHOTO J1aBICHUS b) nennazmonus
3) IPOCTPAHCTBO MEXAY MPOTOIUIACTOM M KJIETOYHON

000JI04KOM 3aM0IHSIETCS BHELTHUM PacTBOPOM

4) NPOTOIUTACT MPIKUMACTCS K KJICTOYHOH 000JI0UKe
5) 00bEeM BaKyOJIM YBEIINIMBACTCS
6) BbI3BaH MOTPYXCHUEM KJIETOK B THIICPTOHUYECKUIN
pacTBop
B2. YcraHoBUTE COOTBETCTBHE MTPOIIECCa C HEKOTOPBIMH €TI0 XapaKTePUCTHKAMU
XapaKTepHCTUKH TIpoliecca ITpornecc
1) HpoILIecC aHaIPOOHBIN A) npixaHue
2) CyOCTpaT OKUCISETCS YaCTUYHO J0 OoJiee MPOCTHIX OpraHH- b) 6poxenue
YECKUX COCIUHEHUI
3) SHEPrus, 3aKIFUCHHAs] B XUMHUECKUX CBS3SIX OPraHUYCCKHX
COCMHEHUH, BEICBOOOKIAETCS TTOTHOCTHIO
4) AKIENITOPOM 3JICKTPOHA CITY)KUT KHCIOPO.]
5) OCYIIECTBIISETCS MOJIOYHOKHUCITBIMU OAKTEPUSIMU
6) SIBIISIETCS] TOCTABITMKOM OMOJIOTMYECKOM BOJIBI

B3. IIpourure npeanoxxenue. Ha OnaHke OTBETOB 3alMIINTE OTBET B BHUJE CJIOBA WM He-

CKOJIBKHX CJIOB.

OaHOCTOPOHHUHM TOK BOJIBI M TMUTATEIBHBIX BEIIECTB MO COCYyJaM, OOYCJIOBJICHHBIA Eii-

CTBUEM KOPHEBOI'O JaBJICHHUA HA3BIBACTCA ..............

B4. BriGepute Te HapyiieHns 0OOMEHHBIX MTPOIIECCOB, KOTOPBIE XapaKTEPHBI IPH MTOBPEXKIE-

HUHN paCTeHI/Iﬁ HU3KHUMU MTOJIOKUTCIIbHBIMU TCMIICPATYPAMU:

A) xnopodwmn npeBpamaercs B peoputun

b) nenaryparus 0enKoB IIUTOIIA3MBI

B) nununet MeMOpaH nepexoasT B TBEPAOKPUCTAIIIMUECKOE COCTOSIHUE

I') napymaercs npoctpancTBeHHas cTpykrypa JJHK

J1) ycunnBaeTcst 3K30CMOC HOHOB U3 KJIETOK

E) mponcxoauT BeIXOJ BOJIBI U3 KJIETOK

BS. Vkaxute, B Kakoil MOCIEAOBATEIBHOCTH MPOUCXOAUT MPOLECC 3aKaTMBaHUS y pacTe-

A) 3amensieHre 1 TIOJIHAsl OCTAHOBKA POCTOBBIX MTPOIIECCOB
B) nepectpoiika 6€IKOB IUTOIMIA3MBbI
B) HakoruieHue KpuOMpOTEKTOPOB
') nurona3ma nepexoauT B COCTOSHUE T
J1) OBICTpBIN OTTOK BOJBI U3 KJIETKH
E) yBennueHnne ocMOTHUYECKOTO AABICHHS B KJIETKax
Yacrs C
OtBeTtnl k 3aganusM yactu C ¢popmymupyere B cBO0OOJHON KpaTKoi ¢opMe U 3alIUChI-

BaeTe B 0JIaHK OTBETOB.

C1. Knetka norpyxena B 0,3 M pactBop caxapo3sbl. Kyna noiizier Boaa, €ciiu U3BECTHO, UTO

OCMOTHYECKOE JaBJIECHUE KIETOYHOTO coka paBHO 1 MIla, Typropnoe naBnenue 0,8 Mlla, a Tem-
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neparypa pactopa 17 ° C?

C2. [Touemy nukn Kpebca Ha3pIBarOT « METaOOTMYECKUM KOTIOMY KIETKH?

C3. Uemy paBeH TpaHCIHPAIMOHHBIN KOA((UIIMEHT IepeBa, UCTIAPUBIIETO 33 BEreTaluoH-
HBIM TTeproJ 2 T BOJIbl U HAKOMHUBIIIETO 3a 3TO BpeMs 10 Kr cyxoro BemiecTBa?

C4. B yem 3aKiro4aercs CylIHOCTh METO0/1a KyJIbTYpbl H30JIMPOBAHHBIX TKAHEN?

CS. Kakumu cnocobamu 3aluIaloTesl TaTopUThl OT U30BITOYHOM KOHIIEHTPALUU B MOYBE
conei?

Bonpocsbl /151 NOATOTOBKH K 3a4eTy

1. XuMHY€eCKUI COCTaB IIUTOIIAa3Mbl, €¢ CBOMCTBA.
2. Teopuu NpOHUIIAEMOCTH [IUTOILIA3MBI.
3. duddy3us u ocmoc. Buasr ocmoca. OcMOTHYECKOE JaBJICHHUE.
4. Inazmonu3 u aerasmonus. Buasl mazmonusa. Typrop. TypropHoe gaBieHue.
5. Cocymias cuia kieTkd. B3auMocCBs3b MeXy KOHIICHTPALUEeH KJIETOYHOI'O COKa, OCMOTHYE-
CKUM JIaBJICHUEM, COCYILIeH CHIION M TYPrOpHBIM JaBICHUEM.
6. MexaHu3M MOTJIOIICHHS BOJIbI pacTeHHEM. BiusiHue BHEIIHUX YCJIOBHI Ha MOCTYIUIEHUE BO-
JTBL.
7. TUIIBI YCTBUYHBIX PEAKLIMI HA YCIIOBHS CPE/bI.
8. Tpancnupanus, ee 3HaUCHUE B )KU3HU PACTUTEIHLHOTO OpraHu3Ma. Bubl TpaHcupammu.
9. Enunuiiel yueta TpaHCIIMPALIAU.
10. MexaHu3M nepeBUKEHHS BOJBI [0 PACTCHHIO.
11. CymHoCTh ¥ KOCMHYECKasi PoJIb Tpoliecca (poTocuHTe3a.
12. TIurmeHT X7I0pouILI: CTpoeHUE, PU3NYECKUE U XUMUYECKIE CBOMCTBA.
13. TIurMeHThI KAPOTHHOUABI M PUKOOUITHMHBI: 0OCOOCHHOCTH CTPOCHUS, (PU3HOIIOTHICCKAS POJIb.
14. CeroBas ¢a3za ¢porocunTe3a — GHoToPpunvecKuii sTam.
15. CeeroBas ¢a3za ¢porocuHTe3a — HOTOXMMHUICCKHIA ITAIl.
16. TemnoBas daza dotocunteza — «C-3» nyTth (uukn KansBuna). O6pazoBaHue yrieBoJOB U
AMUHOKUCJIOT NPU (POTOCUHTESE.
17. «C-4» mytb poTocunTesa (1ukn Xerua — Cioka).
18. MexaHu3M MpoTeKaHus mporecca POTOCHHTE3a Y CYKKYJIECHTOB.
19. CyimHoCTh, 3HaYeHNE U MEXaHU3M (POTOABIXAHHUS.

Bomnpocsl 111 NOATOTOBKH K IK3aMEHY
1. XuMHuueckuil cocTaB IIUTOIIa3MBbl, €€ CBONCTBA.
2. [IpoHnniaeMocTh HUTOMIIA3MbI. TE€OpUN MPOHUIIAEMOCTH LIUTOILIA3MBI.
3. Juddysus u ocmoc. Buast ocmoca. OcMoTHYECKOE J1aBICHUE.
4. Ilnazmonu3 u aemnasmonus. Buasl mnasmonuza. Typrop. TypropHoe naBieHue.
5. Cocymas cuna kieTkd. B3auMocCBsA3b MeXly KOHILIEHTpalUUed KJIETOUYHOTO COKa, OCMOTHYE-
CKHM JIaBJICHHEM, COCYILEH CHUIION U TYpPrOPHBIM JaBICHUEM.
6. 3HaueHHe BOJBI B XKU3HEACATEILHOCTH pacTeHU. CBOMCTBA M (hOPMBI BOJIBI B PACTUTEIHHOM
KJIETKE.
7. MexaHu3M MOTJIOIIEHHS BOJIbI pacTeHHUEM. BiusiHie BHEIIHUX YCIOBUM Ha MOCTYIUIEHHE BO-
B,
8. OCcoOEeHHOCTH CTPOEHHUS YCTBUYHOTO ammapara y OJHOJOJBHBIX M JIBYJIOJIBHBIX PAaCTEHUH.
Tunsl yCTbUUHBIX peakluuil Ha yCIIOBUS cpenibl. MeToabl u3ydeHust paboThl yCTBUYHOTO anmapa-
Ta.
9. Tpancnupanus, ee 3Ha4€HHWE B JKU3HU PACTUTEIBHOIO OpraHusMa. Buael Tpancnupanuu. 3a-
KOH KpaeBoii auddyzuu.
10. Equnauiel yuera TpaHcnupauu. BiiisiHue BHENTHUX YCIIOBUI Ha MPOLECC TPAHCIIHPALUH.
11. Mexanu3M nepeaBrukeHMs BOJBI 110 pacTeHMIO. Teopus cueruieHus JAuKcoHa.
12. ITonstue o 3acyxe. Tumsbl 3acyx. Kputnueckue mepruojsl B )KM3HH PACTEHUN K HEJIOCTATOY-
HOMY BOJIOCHA0>KEHHUIO.
13. ®usnonornyeckue U OMOXUMHYECKHE U3MEHEHUSI PACTEHUN TIPH TIEperpeBe U 00e3BOKHUBA-
HUU.
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14. OcobenHocTn Bog0OOMEHa pacTeHU pa3HBIX IKOJOTHUEcKuX rpymm. 3akoH B.P. 3anencko-
ro. [lonsitue o 3aCyXOyCTOHYMBOCTH PACTECHUM.

15. Pa3Butue yuenus o ¢porocunrese. CymHOCTh U KOCMUYECKast PoJib Iporiecca poTocHHTE3A.
16. OBomtonus GOTOCHHTE3a — XEMOCHHTE3 U (DOTOPETYKITHS.

17. Anaromo-mopdosiornueckue 0cOOEHHOCTH JIMCTa Kak oprana ¢orocuHTe3a. JlamemispHoe
CTPOEHHE XJIOPOILJIACTOB.

18. [lurmeHT XI0pOdWILT: CTpOCHHE, PU3NIECKUE U XUMUYECKHE CBOMCTBA.

19. TIurMeHThI KAPOTUHOUABI M PUKOOUIMHBI: OCOOEHHOCTH CTPOCHUS, (PU3UOIOTHYECKas POIb.
20. CseroBas daza portocunTesza — GpoToduznyeckuii yrar.

21. CeeroBas ¢aza ¢porocuHTe3a — POTOXMMUYESCKUIN ITAIl.

22. TemnoBas da3za dorocunreza — «C-3» nmyts (uukin Kamepunaa). OOpazoBaHue yrieBoJIOB U
AMUHOKUCJIOT NPU (OTOCUHTESE.

23. «C-4» nytb orocunresa (uuka Xerya — Cidka).

24. MexaHu3M IpoTeKaHus npoiecca GoTocuHTe3a y CyKKyiaeHToB. CyIIHOCTh, 3HAYeHUE U Me-
XaHU3M (HOTOABIXaHHUS.

25. BnusiHue BHENIHKUX yCIIOBUH Ha mpouecc ¢portocunTe3a. CyTounsiii xon poTocunTesa. Poro-
CHUHTE3 U YpOXKau.

26. ConeprkaHrue MUHEPATIBHBIX 2JIEMEHTOB B PACTEHUU, UX 3HAYCHHE.

27. AHTaroHu3M MOHOB. Y PaBHOBEIICHHOCTh U Oy(QEepHOCTh PacTBOPOB. METO/IbI HCCIIEIOBAHUS
NOTPEOHOCTH PACTEHHM B 3JIEMEHTaX MUTAHUS.

28. ITouBa KaK MCTOYHUK MUTATENbHBIX BellecTB. [lormorurensHas cnocoOHOCTH mouBbl. [lou-
BE€HHBIN HOTJIOIIAOIINI KOMILIEKC.

29. MexaHu3M NOCTYIJICHUE JIEMEHTOB IIUTaHUSI Yepe3 KOPHEBYIO CUCTEMY. DTalbl IOCTYILIE-
HUSL.

30. IlepenBuxeHue 31€MEHTOB MUHEPAJIBLHOIO MUTAHUA 0 pacTeHU0. KpyroBopoT MuHepasb-
HBIX BEI[ECTB B PACTEHUHU.

31. ®usnonoruueckas poib a30Ta B KU3HU pacTeHui. Hapyienus y pacteHuil npu u30bITKe U
HEJ0CTaTKe a30Ta.

32. Iyt pukcanuu atmMochepHoro azota. MexaHu3M OMOJIOIMUECKON (UKCAIMN a30Ta.

33. KpyroBopor a3ota B npupoje. CyliHocTh aMMOHU(UKALIMU, HUTPUDUKAIIMM U JeHUTpUDU-
KallUH.

34. ®usnonornyeckas poib hocdopa u cepsl, B )KU3HU pacTeHuil. Hapymenus y pacteHuil npu
Henoctatke ¢ochopa u cepsl B cpeie OOUTaHMUs.

35. dusnonornyeckas pojb MaKpO’JIEMEHTOB-METAJNIOB: KallMs, KaJblMs, MarHUsg M jkeies3a B
JKU3HU PACTEHUM.

36. IIpeBpaliieHue yrieBoJ0B B paCTUTEILHOM OpPraHU3ME.

37. BocctaHoBieHHE HUTPATOB B pacTeHUHU. CyIIHOCTh PEaKINil aMUHUPOBaHMUs, IepeaMUHUPO-
BaHUsI, JIe3aMUHHUPOBAHUS, JeKapOOKCUIMPOBAHUSI.

38. [IpeBpailieHue JTUNHUIOB B PACTCHUU.

39. ®usnonoruyeckas poip U NPeBpalleHNe OPraHUUECKUX KUCIOT B PACTUTEILHOM OpPraHU3ME.
40. IlepenBuxeHre OpraHUYECKUX BEUIECTB 110 pacTeHUI0. MexaHu3M (pJI09MHOT0 TpaHCIOPTa.
41. CymHOCTb U pOJib JAbIXaHUS B KU3HU pacTeHUN. B3aMOCBS3b AbIXaHUs C APYTHMMHU MPOLIEC-
cam OOMeHa BEIlECTB.

42. VureHcuBHOCTh JbixaHusi. CyOcTparbl JbixaHus. JlpIxaTenbHbIH KO3 (UIMEHT. 3aBUCH-
MOCTb JBIXaTeJIbHOTO KO3(pPUIMEeHTa OT KauecTBa JAbIXaTeIbHOro cyOcTpara.

43. Teopuu npixanus A.H. baxa u B.U. ITannaauna.

44. bpoxxeHnue, ero BUbl. B3aMOCBSI3b AbIXaHUS U OPOKEHUS.

45. ®epMeHTHBIE CUCTEMBI AbIXaHMSI. DJIEKTPOHHO-TPAHCIIOPTHAS LIETIb.

46. Ilytu apixarenpHOro oOMeHa. AHa’poOHas (a3a TMXOTOMHYECKOIO yTH JAbIXaHHUS.

47. Ilytu npixatenbHOTO oOMeHa. A’poOHas daza TMXOTOMUYECKOTO MYTH AbIXaHUSI.

48. AIOTOMUYECKUN TTYTh JBIXaTEIBHOTO OOMEHA y PaCTECHUH.

49. OxucnutensHoe pochopunupoBanue, ero Buasl. Mexanusm oopazoBanus ATO.
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50. ITonsaTue o pocre pactenuil. Kpurepun pocra. Tumsl pocta opraHoB pacTeHUH.

51. OcoOeHHOCTH POCTA KIETOK B PACTUTEIBHOM OpPraHU3Me.

52. Muddepenumanus tkaneil. MeToa KylbTypbhl U30JUPOBAHHBIX TKaHEW, €ro MPaKTUYECKOE
HCIIOJIb30BaHUE.

53. IlonsTue o nossipHOCTH pacTeHuil. PoctoBble Koppenaunu. Perenepanus y pacteHuil.

54. BnusiHue BHEUIHUX YCJIOBUM HA pocT pacTeHuid. bosbiias kpusas pocta Cakca.

55. TlonsiTHe 0 TOPMOHAX POCTa PACTCHUNA. AYKCHHBI: HCTOPHS OTKPBITHS, 0Opa3zoBaHue, GU3N0-
JIOTUYECKast poJlb.

56. T'opmonsl pocTta rub0Oeperiabl. VX (usnonorndeckas poib B )KU3HU pacTeHUi. CX0ACTBO U
OTIIMYHE C ACUCTBUEM ayKCUHOB.

57. T'opMOHBI pocTa MUTOKUHUHBI, UX POJIb B JKU3HU pacTeHUid. MexaHusm JeicTBus pUTOrop-
MOHOB.

58. IHrubuTOpHI pOCTa PACTCHUIA, UX BIUSHUE HA PACTUTEILHBINA OPTaHU3M.

59. B3aumoneiictBue ¢puTOropMoHoB. IIpumeHeHne ropMOHOB POCTa B IPAKTUKE PACTCHUEBOI-
CTBa.

60. IlonsTne o pazBuTUN pacTeHU. TeopHus LUKINYECKOTO CTAPEHUS U OMOJIOKEHHs PACTEHUN
H.II. Kpenke.

61. Dtanbl pa3BuTus pactennil. Knaccudpukanuu M. X. Yaitnaxsna u 1.B. Muuypuna.

62. Perynsauus npoueccoB pa3BuThs. CyIIHOCTb SIPpOBU3ALINH.

63. Perymsauus nponeccoB pazutus. CymHocts (oronepuoausma. Posib GpuToxpomHoii cucre-
MBI B BOCIIPUATUH (POTOMEPUOANIECKON PEaKIH y PACTCHHIA.

64. Ctapenue pacTeHUIl Kak HEOOXOUMBIN Tl OHTOreHe3a. DTarbl CTAPEHUSI.

65. [lonstue o nBwxeHnn pacteHuid. CnocoOs! ABMKEHUA. TaKCHUCHI.

66. PocToBble nBWKeHUs pacTeHui. Tponusmbl, UX BUABL. POib TOPMOHOB B OCYILECTBICHUU
TPOMUYECKUX U3TUO0B Y PACTCHHI.

67. PocToBble NBUKEHUS pacTeHui. HacTuu, ux BUABL.

68. IToxoif kak HEOOXOUMBIN 3Tan OHTOreHe3a pacTeHuid. Bunbl nmokos. Ilokoi ceMsH 1 mokoit
nouek. Perymisamnus nporneccoB noKos.

69. [lonsTHe 00 yCTOMYMBOCTH pacTeHU K HEOIaronmpusTHbIM (QakTopaMm cpeabl. Bunsl ycroi-
quBOCTHU. JKapoCTONKOCTB.

70. Mop030yCTOMYUBOCTh PACTCHUH. 3aKaIMBaHUE PACTCHUM. DTalbl 3aKaJTUBaHMUSL.

71. XonogocroiikocTs pacteHuid. IlyTu ee nospiieHns. 3MMOCTONKOCTh PaCTEHUM.

72. YCcTOWYMBOCTh pacTeHUl K 3acosieHuto. ['anmogursl, ux Bubl. [loBeileHNE coeycTONYNBO-
CTU PACTECHU.

73. 'a30yCTOMYMBOCTH PACTEHUM, TYTH €€ MOBBIIIICHUS.

74. YCTONYMBOCTD pacTeHU K 3a00eBaHUsAM. IMMYHHUTET, €ro BUIBL.

75. CBoiicTBa (pUTONATOT€HHBIX OPraHU3MOB. MeXxaHU3M BO3JEHCTBUS Mapa3uTa Ha pacTeHHE.
76. IIpuunnb! Oosie3Hel pacTeHuil 1 B3aMMOOTHOIIIEHUE Mapa3uTa U pacTeHUsI.

77. ®U3NOI0THS 3aIUTHBIX PEAKINI pacTeHUI MPOTUB (PUTOMATOT€HOB. MeXaHU3MBbI 3aIlIUTHI.

7 HIEPEYEHb TH®OPMAIMOHHBIX TEXHOJIOT U, UCHOJIb3YEMbBIX
B NPOINECCE OBYYEHUSA

HNudpopmanuoHHbIe TEXHOJOTHH — 00yUeHHE B 3JIEKTPOHHOM 00pa3oBaTeIbHOM Cpesie ¢
LENbI0 pacIIMpPEeHHs JocTyrna K 00pa30oBaTeNIbHBIM pecypcaM, YBEJIWYEHHs] KOHTAKTHOTO B3au-
MOJICHCTBUS C MpernojaBaTelieM, TOCTPOSHUS WHIUBUAYATbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTHBHOTO KOHTPOJIS U MOHUTOPWHTA 3HAHUN CTYICHTOB.

B o6pazoBarensHOM MpoIiecce Mo IUCIUIUIMHE HCTIONB3YIOTCS CleAyomre nHpopmarm-
OHHBIC  TEXHOJIOTHHW, SBJISIONIMECS  KOMIIOHGHTaMH  ODJEKTPOHHOW  WHGOPMAIMOHHO-
obpa3zoBatensHOi cpeabl BITIY:

e Cuctema smektponHoro ooyderuss ®I'bOY BO «bI'TIY »;

e MynbTUMEIUIHOE CONPOBOKIACHUE JIEKIIUN U MPAKTUYECKUX 3aHITHH;

e Pabora c 3JIeKTPOHHBIMH PeECypcaMH yAaJEeHHOTO JOCTYTIA.
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8 OCOBEHHOCTH OCBOEHMUS JUCHUIIVIMHBI IJIS1 THBAJIMAOB U JINILL
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

HpI/I O6y‘IeHI/II/I JiaL € OIrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbs IMIPUMCHAIOTCA alall-
THUBHBIE 00pa30BaTeIIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCIOBHSMH, U3JIOKEHHBIMUA B Pa3/el
«Oco0eHHOCTH OpraHu3aIi 00pa30BaTEIHLHOIO MpoLecca MO 00pa30BaTENbHBIM IPOTrpaMMamM
JUISl MHBAJIMJIOB M JIMII C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbS» OCHOBHOM 00pa3oBaTelib-
HOU MporpamMMmbl (MCTIOIB30BaHUE CHEIUATBHBIX YUSOHBIX MOCOOMH M MTUIAKTUYECKUX MaTepHa-
JIOB, CTICIHAJIBHBIX TEXHUYECKUX CPEJICTB O0YUEHHS KOJUIEKTHBHOTO M MHAWBUAYAJIBHOTO TTOJIb-
30BaHUs, PEJOCTABICHUE YCIYr ACCUCTEHTA (IIOMOIIIHUKA), OKA3bIBAIOIIEr0 00yYarOLUIMMCs He-
00XOIUMYIO TEXHUYECKYIO IIOMOIIb U T.II.) ¢ y4ETOM MHAMBUAYaJIbHBIX OCOOEHHOCTEH 00yda-
IOIIUXCS.

9 CIIUCOK JIMTEPATYPbBI U UHOOPMAIIMOHHBIX PECYPCOB

9.1 JIuteparypa

1. BeperennukoB, A.B. ®usnonorus pacrenuii / A.B. BeperennukoB. — M.: Akagemuy.
[IpoexT, 2006. — 479 c. (12 3x3eMIUISPOB)

2. ®usnonorus pacrenuii / coct. A.B. Cokonosa. — binarosemenck: U3a-so BI'TTY, 2015.
— 170 c. (25 sK3eMIUISIPOB)

3. Ky3ueuos, B.B. ®usnonorus pacrenuii / B.B. Ky3nenos, I'.A. JImutpuena. — M.:
Bricmas mkona, 2006. — 741 c. (12 sx3eMIuISIpOB)

4. Kysueunos, B.B. ®usmonoruss pacrenuii B 2 T. Tom 1: yueOHMK s By30B /
B.B. Ky3uenos, ['.A. Imutpuesa. — 4-e¢ uzn., nepepad. u gom. — M.: MU3narensctBo IOpaiir,
2023. — 437 c. — (Briciiee ob6pazoBanne). — ISBN 978-5-534-01711-3. — TekcT: aIeKTPOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/510730

5. Kysuenos, B.B. ®usnomoruss pacrenuii B 2 1. Tom 2: yueOHHMK mi1i By30B /
B.B. Ky3nenos, ['.A. Imutpuesa. — 4-e uzn., nepepad. u gom. — M.: M3gatensctBo IOpaiir,
2023. — 459 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-01713-7. — TekcT: 27€KTPOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512414

6. MoxkponocoB, A.T. @otocunTe3. PU3NOIOr0-3KOJOTHUECKUE U OMOXUMHYECKUE ac-
nektol / A.T. Mokponocos, B.®. I'aBpunenko, T.B. XKuranosa. — M.: Akagemus, 2006. — 448 c.
(20 sK3eMIUISIPOB)

7. Ilandunosa, O.®. ®uznonorus pacTeHU ¢ OCHOBaMU MUKPOOMOJIOTMH: YUYEOHUK U
OpPakTUKyM  JUIsi  cpeaHero  mpodeccuoHaimbHoro  obpaszoBanusi/  O.D. [landwumosa,
H.B. IMunpmukoBa. — 2-e u3., ucop. — M.: U3marensctBo FOpaiit, 2023. — 183 ¢. — ([Ipodec-
cuoHasnbHOE obOpa3oBanue). — ISBN 978-5-534-15826-7. — Texkct: anexTpoHHslii // O6pa3oBa-
tenpHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509830

8. [MnacTuueckuii U IHEPreTUYECKUit 0OMEHBI B pacTuTensHOM opranusme / Coct. A.B.
Coxkomnoga. — birarosemenck: M3a-so BI'TIY, 2005. — 83 c. (52 sx3emmutsipa)

9. lpaktukym no ¢usnonoruun pactenuii /Ilog pen. B.b. ManoBa. — M.: Akanemus,
2001. — 144 c. (56 k3eMIUTSIPOB)

10. ®wuszunonorust pacrenuit / coct. A.B. CokonoBa. — bnarosemenck: 1U3a-so BITILY,
2015. — 170 c. (25 3K3eMIUTSIPOB)

11. ®usunonorus pacrenuit / H.JI. Anexuna [u ap.]; Pen. L.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. Sxymkuna, E.JO. baxtenko. — M.:
BJIAZIOC, 2005. — 463 c. (85 3x3eMIUISIpOB)

9.2 ba3bl JaHHBIX U HHGOPMAIHOHHO-CTIPABOYHbIE CHCTEMBI

1. Poccwuiickuii oopazoBatenbubiii Deaepanbhbiii moprai. http://www.edu.ru/

2. DreKkTpoHHBIC pecypchl o buosioruu - https://Ibz.ru/metodist/iumk/biology/er.php

3. Tlopran HayuHOU 31eKTpOHHON OubmnoTeku - http://elibrary.ru/defaultx.asp.
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4. CnoBapu u sHIMKIonenun on-line: mpoekt Academic.ru — https://dic.academic.ru/;
Buonornueckuii sHIIMKI0NCAnYeCKHii croBapsk: 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 3aHATHH JIGKIIMOHHOTO ¥ CEMUHAPCKOTO TUIIA, TPYNIIOBBIX U WHAWBUTY-
QIbHBIX KOHCYJbTALUN, TEKYIIErO0 KOHTPOJS U IPOMEXKYTOYHOM aTrTecTalud HCHOJIb3YHOTCS
ayJIMTOPUH, OCHAIIEHHBIC y4eOHOU MeOeNblo, ayJUTOPHOW JOCKOH, KOMITBIOTEpOM(pamu) C
YCTaHOBJICHHBIM JIMIIEH3MOHHBIM CIEHUATU3UPOBAaHHBIM MPOrPaMMHBIM 00€CIIeYeHHEM, KOM-
MYTaTOPOM JIJIsl BBIXO/Aa B AJIEKTPOHHO-OMOIIMOTEUHYIO CHCTEMY M 3JIEKTPOHHYIO MH(pOpMAIIH-
OHHO-OOpa3zoBarenbHyl0 cpeny BI'TIY, MynbTuMeautHBIMU MPOEKTOPAMHU, SKCIIO3ULIMOHHBIMU
9KpaHaMH, y4eOHO-HATISJHBIMU TOCOOUSIMU (TaOIUIbI, MYJIbTUMEAUNHBIE IPE3EHTALIUN ).

Jlnia npoBeneHus: 1a00paTOPHBIX 3aHATUN TaKXKe HCHOJb3yeTcsa «YueOHas jJaboparopus
MHUKPOOHOJIOTHH U (PU3HOJIOTUH PACTEHUI», YKOMIUIEKTOBAHHAS CIIEIYIOIIUM 000PY/I0BaHHEM:

e KommuieKT Me0enu ayIuTOpHOI
ITronutp
AyauTopHas 10ocKa
KomnpioTep ¢ ycTaHOBIEHHBIM JIMLIEH3UOHHBIM [IPOIrPaMMHBIM 00€CTIEYEHUEM
MynbTUMEAUNHBIN IPOEKTOP
DKCIMO3UIUOHHBIH KpaH
Muxkpockorn «bruosamy (6 mrT.)

Mukpockon «Mukmen-1» (24 mr.)

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

Muxkpockon MOHOKYIsIpHbII MC-20M (1 mT.)

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

Tepmoctar cyxoBo3aymiHbiii TC-1/80 CITY (o6bwem 80) (1 mT.)
®orokamepa (1 mrt.)

[Tudposas kamepa - okyssap st Mukpockona JICM 310 (1 mir.)
CymmnbHsbiif mxag IIC 80-01 CITY (1 mr.)
MuxkpoOuonoruyeckuit 6okc (1 mir.)
Munu-skcnpecc-naboparopus «[luenka-yY/ouo» (2 mr.)

e VY4yeOGHO-HarIsAJHbIe MOCOOUS — TaOIUIbl, MYJIbTUMEIUNHbIE PE3EHTALIUH 110 AUCIIU-
inHe «PU3H0IOTHS paCTEHUNY.

CamocrosTenbHas padoTa CTYEHTOB OPraHU3YETCs B ayTUTOPUIX OCHAILICHHBIX KOMIIb-
IOTEPHON TEXHUKOH C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPENy BY-
3a, B CIIEIMATM3UPOBAHHBIX Ja00paTOpUAX MO JUCLUIUIMHE, a TAKXKE B 3a1ax JAOCTYIa B JIOKAJb-
Hyto ceth BI'TIY, B 1abopaTopuu McUxooro-nearornaecKux UCCIeI0BaHUM U .

Jluniensuonnoe nporpammuoe odecrederue: Microsoft® 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.

Pa3paGoTrumk: Anoxuna A.B., k.0.H., 10o1IeHT Kadeapbl OUOIIOTUN U METOAUKH 00yde-
HUS OMOJIOTHH.


https://dic.academic.ru/
https://dic.academic.ru/contents.nsf/dic_biology/
http://рolpred.cоm/news
https://urait.ru/info/lka

43

11 IUCT UIBSMEHEHUWHA U JONMOJITHEHUM

YTBep:kaenue usmenenuii u qonojaHennii B PIIJL nis peanuzanun 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 Owojoruu (mpotokos Ne ot
r.). B PI1]] BHECEHBI clieqytonne N3MEHEHUS U IOIIOJTHEHMSL:

Ne uzmenenus:
Ne cTpanuIbl ¢ U3MEHEHUEM:

HUcknrounTs: Bxirouunts:




