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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heap aucuunauHbl: GOPMUPOBAHKUE CUCTEMATH3UPOBAHHBIX 3HAHUH B oOiactu (u-
3MOJIOTHH PACTEHUH.

1.2 Mecto aucuuniaunbl B ctpykrype OOIL: nuciuminbia « @U3no0iorus pacTeHuin» ot1-
HOCHUTCA K 00sI3aTEJIbHOIM YacTH MPEAMETHO-METOIMYECKOro MOy 1o npodumo «buonorus»
omoka bl (51.0.07.07). K ucxomHbIM 3HAHHSM, HEOOXOIMUMBIM Ui M3YUYCHHS JIUCIUTUIAHBI
«Dusmnonorus pacTeHui», OTHOCATCA 3HAHHUS B 00JAacTH OOTaHMKH, IIUTOJOTHH, TMCTOJIOTHUH,
oOmielt XxuMuu 1 (HU3KMKK. J\MCIUIITMHA SBISETCS OCHOBOM JJISl M3YUYEHHUs TaKUX oOiacTeil 3Ha-
HUH, KaK OuoJiornueckas Xumusi, onoreorpadusi, OMOTEXHOJIOTHS, OMOJIOTHYECKUE OCHOBBI CEJIb-
CKOT'0 XO03sCTBa, 0011ast SKOJIOTHUSI.

1.3 lucuunjuHa HanpaBJjeHa Ha (popMupoBaHue ciaeayomux komnerenuuii: OITK-8,
[1K-2:

- OIIK-8. CnocobeH oCylIeCTBISTh eIarori4ecKyto AeaTeIbHOCTh Ha OCHOBE CIIEeIHAaNb-
HBIX HayYHBIX 3HAHUH, HHAMKATOPOM JOCTIKEHHSI KOTOPOH SIBIISICTCS:

e OIIK-8.3 JlemoHCTpUpYET CHEIMAIbHBIC HAYYHBIC 3HAHUS, B TOM YHCJI€ B TIPEIMETHOU
o0JjacTy,

- IIK-2. Crioco6eH ocymiecTBIATh MeAarornyeckyo AesiTebHOCTh MO NPO(UIBHBIM Hpe/-
MeTaM (JUCIUIUIMHAM, MOJYJISIM) B paMKax IMPOrpaMM OCHOBHOTO OOIIEro M CPeaHEro OOIIero
00pa3oBaHusl, HHAUKATOPOM JIOCTHKEHUS KOTOPOH SBISETCS:

e [IK-2.1 IIpumeHsieT OCHOBBI T€OpUHU (PyHITaMEHTAIBHBIX M MPUKIIAIHBIX Pa3/IeIoB OHO-
noruu (OOTAaHHWKH, 300JIOTUH, MUKPOOHUOJIOTUH, TEHETUKH, OMOJIOTHH PAa3BUTHS, aHATOMHUHU YEII0-
BeKa, (U3HOJIOTHH PACTEHUN M KUBOTHBIX, OOIIEH IKOJIIOTUH, TEOPUU IBOJIOLUHN) JUIsSl PEIICHUS
TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

1.4 [lepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHusi. B pesynbrare uzydeHus TUCIH-
IUIMHBI CTYAEHT JOJIKEH:

- 3HATh:

® OCHOBHbIE MPOIECCHl KM3HEIEATETBHOCTH PACTUTENLHOIO OpraHu3ma: (hOTOCHHTE3,
JIXaHue, BOAHBIA 0OMEH, MUHEpAJIbHOE MUTAHUE U JIP.;

® MEXaHM3MBI QJANTalUN PACTEHUHN K U3MEHSIOIUMCS YCIOBUSIM CpPEbL;

e HoBeilmune pa3paboTKU U JOCTUKEHHS B 00JaCTH (PU3NOJIOTUN PACTEHUM, IEPCIIEKTUBBI
UX UCMOJb30BAaHUS /7151 TOBBIIICHUS POYKTUBHOCTH PACTEHUIA;

® METO/Ibl HCCIIE0OBAHUS MPOLIECCOB, MPOTEKAIOUINX B PACTUTEIBHOM OPTaHU3ME;

- yMeTh:

® CaMOCTOSITENIBHO paboTaTh ¢ y4eOHOM JUTEeparypoil (ydyeOHHKaMu, aTiiacaMu, Ompejie-
JTUTEISIMU );

® CHCTEMaTHU3MPOBATH 3HAHUS O PACTUTEIBHOM OpraHU3Me, MOJYYEHHbIE NMPH U3yUEeHUU
HAYYHOU TUTEepPaTYPHI;

e BBHIOMpATh ONTUMAIBHBIA METOJ] aHAJIN3a PACTUTEIBHOIO OOBEKTA, UCIIONIB3YSI COOTBET-
CTBYIOIINE TPUOOPHI,

® TIPUMEHSTH METOABl MHKPOCKOIMPOBAHUS NMPH HM3YYCHUU (U3UOJIOTHHA PACTUTEITHHON
KJIETKH;

e U3yyaTh JAMHAMHUKY (U3MOJOTHYECKUX MPOIIECCOB B OHTOICHE3€ PACTEHMUMH, CyTOUHBIE
PUTMBI 3THX MPOLIECCOB, BIMSHIE Ha HUX SKOJIOTMYECKUX (PaKTOPOB;

e pemaTh 337a4u MO OMPEEIEHUI0 OCHOBHBIX (DU3HOIOTMUYECKUX BEIUYUH;

® TOTOBUTH HAarJISAHBIC MAaTePHAITHI TSI IPUMEHEHHS B O0YUCHHH;

BJIAJeTh:

e 0a30BBIMU MPEACTABICHUSIMU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX U COBPEMEHHBIX JJOCTH-
KEHUAX (PU3HOJIOTUN PAaCTeHUH;

® COBpPEMEHHBIMU METOJaMH M CPEJICTBAMU MOMUCKAa MHPOPMALUU 10 MU3y4aeMOM TUCIIH-
TUTHHE;
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® TPAKTUYECKUMHU HAaBBIKAMHU HKCIEPUMEHTAIBbHOM paboThl B 001acTH (PU3MOIOTHH pac-
TEHUH.

1.5 O01mast Tpy10€MKOCTh THCHHIIMHBI COCTABIISIET 5 3adeTHBIX eaunmuil (180 gacos).

[TporpaMma mpeaycMaTpuBaeT U3yUCHHE MaTepraia Ha JIEKIUIX U JIaDOpaTOPHBIX 3aHsI-
tusx. [Ipemycmorpena camoctosTeNbHas paboTa CTYJIEHTOB 1O TeMaM M pasnuenam. [IpoBepka
3HAHWUIA OCYIIECTBIISICTCS (YPOHTATBHO, HHIUBHTYITbHO.

1.6 O0bemM JUCHUNJIMHBI 1 BHABI Y4eOHOH padoThl

O0beM IMCHMIJIMHBI M BH/ABI Y4eOHOM JesTeJIbHOCTH (04Hasi popma o0yueHust)

Bun yaebHol paboThl Bcero uacos 7 Cemectpel 8
OO01m1as TpyJ0€MKOCTh 180 72 108
KonTakTHas pabora 84 42 42
Jlexnun 32 16 16
JlaGopaTopHbie pabOThI 52 26 26
CamocTosTenpHas padora 60 30 30
Bu ©TOroBOro KOHTpOJISL: 36 3auer DK3aMeH

2 YYUEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
2.1 Ouynas ¢popma 00yueHust
YueOHO-TeMaTHUYeCKH MJIaH
AyauTopHbIE Cano-
Bee- 3aHSTUS Tos
Ne Paznen (Tema) nabo-
INo) JICK- patop- TeTbHAS
007041 N pabora

1. | Pa3gen 1. Benenue. 2 - - 2
2. | Pa3zgen 2. ®u3nonorus pacTUTEILHOM KIETKH. 16 2 4

Tema 1. KneTka kak ocMOTHYECKasl cUCTEMA. 10
3. | Pa3men 3. BomHbIi pexXuM pacTeHHN. 22 4 6

Tema 2. Pactipenenenue u popmbl BOJBI B KJIETKE U B 6

opranusme. Boaublii 6anaHc pacTeHui.

Tewma 3. TlocTynnenue u nepeIBU>KEHUE BOJIBI 10 6

pacTCHHIO.

Tema 4. ®U3M0IOTHUECKHE OCHOBBI YCTOMYMBOCTH

pacTeHUH K 3acyxe.
4. | Pa3nen 4. YrnepogHoe nutanue pacteHuid. ®oro- 20 8

CUHTE3.

Tema 5. CymHocTh, MacIITa0bl U KOCMUYECKAs POITb 2

nporuecca poToCHHTE3A.

Tema 6. [IlurmMenTs! nucra. 2 4

Tema 7. DOTOCHHTE3 KaK COUYETAHNUE CBETOBBIX H 2 2

TEMHOBBIX PEaKIIUH.
5. | Pa3nen 5. MunepanbHOe TUTaHUE PACTEHU. 12 4 6

Tema 8. [ToyBa Kak HICTOYHUK MUTATENHHBIX Be- 2

IIECTB.

Tema 9. Tlornomenre MUHEPATBHBIX JIEMEHTOB pac-

TEHUEM.

Tema 10. IuTanue pacTeHui a30TOM.
6. | Pa3gen 6. [IpeBparicHre opraHMYeCKUX BEIIECTB B 2 - - 2

pacTUTEIHLHOM OpTaHH3MeE.
7. | Pa3aen 7. Jlpixanue pacreHuit (Onoioruyeckoe 24 6 8

OKHCJICHHUE).




Tema 11. CymHOCTb ¥ poJib AbIXaHMSI B )KU3HHU pac-
TEHUH.

Tema 12. Jlpixanue u OpokeHue. B3auMocBs3b JbI-
XaHUsS U OpOKEHUSI.

Tema 13. [lyTu gpIxatenbHOro oOMeHa.

Pa3znea 8. Poct 1 pazBuTHe pacTeHuU.

Tema 14. PocT KJI€TOK KaK OCHOBa pOCTa MHOTOKJIe-
TOYHOT'O OpraHU3Ma.

Tema 15. ®UTOrOpMOHBI KaK OCHOBHBIE PETYJISTOPBI
IIPOLIECCOB POCTA U Pa3BUTHS.

Tema 16. Ilepuoguunocts pocta. u3nosornyeckas
IIPUPOJIa IOKOSI PACTEHUH.

Tema 17. PazButue pacrenuil. Kpurepuu pa3Butusi.

24

12

Paznen 9. /[BuxeHue pacTeHUi.
Tema 18. [Tonsitrie o nBrKeHUU pacTeHuit. CriocoObI
nBukeHus. Hactuu. Tponu3mel.

10.

Pa3nes 10. YcToltunBoCTh pacTeHU K HEOJIaronpu-
ATHBIM (PaKTOpaM CpeIbl.

Tema 19. Buasl ycTOWYuMBOCTH. Y CTOMYMBOCTh Kak
MPU3HAK, 3aJI0KEHHBIN B HACJIEACTBEHHONH OCHOBE.

16

MTOroBslil KOHTPOJIb — 3a4€ET, 9K3aMEH

36

Hroro:

180

32 52

60

I/IHTepaKTI/IBHOC oﬁyt{elme o JTMCHMIIJIMHE

Pa3pnen (Tema)

Bun
3aHs-
THA

®opma 3aH-
TUSA

Koumn-
4eCcTBO
YacoB

Pasnen 2. ®u3nonorus pacTUTENBHOMN KIETKH.
Tema 1. KiteTka kak ocMOTHYECKast CHCTEMA.

JIK

Jlexknus-
Oecena

2

Pasnen 3. BoxHbIil pexuM pacTeHUH.

Tema 2. Pacnipenenenue u GpopMbl BObI B KJIETKE U
B opranusMe. Boublil GanaHc pacTeHuil.

Tema 3. IloctymuieHne U nepenBUKEHUE BOJBI MO
PacCTEHUIO.

JIK

Jlexknus-
Oecena

4

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

Tema 6. IIurmeHTHI THCTA.

Tema 7. doTOCHHTE3 KaK COYETAHUE CBETOBBIX H
TEMHOBBIX PEAKIIHIA.

JIK

Jlexuus-
BU3yaJln3aIus

Paznen 6. Jlpixanuwe pacTeHwii (Omoloruyeckoe
OKHCJICHUE).

Tema 12. JIpixanue u 6poxeHue. BzauMocBs3b Jbl-
XaHUS U OpOKEHHUS.

Tema 13. [TyTu apIxaTenpHOro oOMeHa.

JIK

Jlexknus-
BHU3yau3anus

Pa3pnen 7. Poct n pa3BuTHE pacTeHUN.

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

Tema 17. PazButue pacrenuid. Kpurepuu pa3Burtusl.

JIK

Jlexuus-
KOH(EepeHIIUs

Pa3pnen 8. /[BrkeHue pacTeHui.
Tema 18. [lonsitue o ABmxkeHuu pacteHuit. Croco-
Ob1 nBrkeHus. Hactun. Tpornu3mel.

JIK

Jlexuus-
KOHCYJIbTaIUs

Pa3nen 9. YcToH4nMBOCTh pacTeHM K HEOJIAronpu-

JIK

Jleknus-




ATHBIM (PaKTOpaM Cpebl. Oecena
Tema 19. Buapl ycToituMBOCTU. Y CTOMYUBOCTH Kak
MIPU3HAK, 3aJI0’KEHHBIN B HACJIEICTBEHHOW OCHOBE.

UTOI'O 28/84=33 %

3 COAEP’)KAHUE PA3JIEJIOB (TEM)

Pa3gen 1. Beenenue.

Mecto ¢pu3noI0THM pacTeHui B cucreMe HayK. DU3HOIOTHs pacTeHH KaK HayKa O Mpo-
1eccax, MpOTeKaroIIuX B paCTUTEILHOM OpraHu3me. 3ajauu GU3nojaoruu pacreHuil. Teopernye-
CKasl U MpaKTU4ecKas 3HAaUMMOCTh (pu3ronoruu pacreHuid. GuU3nonorus pacTeHU Kak Hay4dHas
OCHOBa 3emuieienusl. JJnanekTn4eckuil moaxoj, — OCHOBA MPABUIBLHOTO MOHUMAHUS (PU3UOTIOTHA
pacTUTENBHOrO0 OpraHu3Ma. B3anMocBsa3b Bcex (U3MOJOTHMUECKUX IPOLECCOB B OpraHU3Me.
Oco0eHHOCTH CTPYKTYPBI U META00IM3Ma PACTCHHM 1O CPaBHEHUIO C KUBOTHBIMU. CHHTETHYE-
CKHE CIIOCOOHOCTH pacTeHHid. Ponb (u3nonornu pacTeHuil B MOATOTOBKE Y4HUTENs OMOJIOTHU
CpEIHEN LIKOJIBI.

Paznen 2. ®u3nosiorusi pacTUTEIbHON KJIETKH.

Tema 1. KileTka kak ocMoTHYeCKasi cHCTeMA.

Knerka kak cTpykTypHas U (pu3noornyeckas eIMHHUIA PaCTUTEILHOIO OpraHusma. Xu-
MHUYECKHMM COCTaB U OCHOBHBIE CBOMCTBA UTOIUIA3MBI: BA3KOCTh, IACTUYHOCTD, ABHKeHUE. [{1-
TOIUIa3Ma KaK KOJUIOMJIHAs CUCTEMA. 3HAYEHHUE CBOMCTB LUTOILIA3MbI B MPOLECCE B3aNMOJACH-
CTBHsI pacTeHHUH co cpenou. IIponunaemocts nuromnasmsl. [lnazmanemma u tonomact. Ilepe-
HOC MOHOB 4epe3 MeMOpaHy. Teopuu NpoHMLAeMOCTH LuToIuIa3Mbl. [locTymieHre HoHOB B Ba-
KYOJIb.

[Toctynnenue Boxbl B pacTuTenbHyto KieTky. Huddysus. Ilonstue xumudeckoro mo-
teHuuana. Ocmoc. OcMoTudeckoe naBieHue. PacturenbHas KjIeTka Kak OCMOTHYECKAsl CHCTEMA.
SIBnenue mia3moinmsa u Typropa. Metoasl n3MepeHus OCMOTUYECKOrO aBiieHus. Bennynna oc-
MOTHYECKOTO JAaBJIECHUS y PA3HBIX SKOJOTMYECKUX I'PyII pacTeHuid. Bomuei norenmuan. Typ-
rop. TypropHoe nasnenue. [laBneHue HaOyxaHus. VMI3MeHeHHE OCMOTHMYECKHX IOKa3aresell B
3aBUCHMOCTH OT HACBILIEHUS KJIETOK BOJOM.

Pasnen 3. BoaHblil pe:kxuM pacTeHHu.

Tema 2. Pacnipenesnenue u ¢gopmMbl BoAbI B Kj1eTKe M B opranusme. Boausblii 6ajanc
pacreHuii.

CtpyKTypa U CBOICTBa BO/bl. 3HaUEHHE BOJIbI B KU3HEEATEIBHOCTH pacTeHui. Pacipe-
neneHure u GopMbl BOJbI B KJIETKE U B opranu3me. BosHbli 6anaHc pacTeHUH.

Tema 3. [locTyniienune ¥ nepeABUKeHNE BOABI 10 PACTEHHIO.

Ilocrynnenne Boael B pacreHue. KopHeBas cucreMa Kak OpraH IIOIVIOIIEHHS BOJBI.
BepxHuii 1 HWKHUK ABUTATENN BOJHOIO TOKA B pacTeHuu. ['yrranms m «maw» pacreHnid. Kop-
HEBOE JIaBJICHUE, €ro BeMu4MHa. [uroresnbl, 0OBICHAIONIUE MEXaHU3Mbl KOPHEBOTO JABIICHMUS.
BinsiHMe BHENIHUX YCIOBHI Ha MOCTYIUIEHUE BOJIBI Y€PE3 KOPHEBYIO CUCTEMY.

Hcnapenne Boasl pacTeHUsAMH — TpaHcnupauus. CTpoeHHe JUCTa KaKk opraHa TPaHCIH-
pauuun. Ycrbuna. CTpoeHre YCTBHI] Y OJHOAOJIBHBIX U JIBYJIOJIBHBIX pACTEHUH. MeXaHU3M JIBU-
JKEHUS YCTBUL. YCTbUYHAS U KyTUKYJSIpHAs TpaHclupanuu. EQUHHUIBI U3MEpPEHMs] TpaHCIIUpA-
nuu. Meronpl u3yueHus: paboThl YCTHUUHOTO ammnapara. BiusHue yciaoBHid cpesibl Ha TPaHCIIU-
panuto. CyTOYHBIN X0/ IpoLecca TpaHCIIMPALIUH.

[Tepeasuxenue Boabl 0 pacteHuto. [lepensrrkeHne BOJbI O COCYAOB KOPHS. AIOIIACT
U CUMILIACT. DHJ0/IepMa Kak (usnosnornyeckuit 6apbep. CKOpoCTh NMepeIBUKEHUS BOJIBI Y pa3-
HbIX pacteHul. Teopus cuennenus /lukcoHa.

Tema 4. ®u3nonornyeckne 0CHOBBI YCTONYMBOCTH PACTeHMH K 3acyxe.

OU3NOIOTUYECKUN OCHOBBI YCTOMYMBOCTH PAacTEHUI K 3acyxe. ATMOC(EpHas U MMOYBEH-
Has 3acyxa. Bomusiii nepunut, BpeMeHHOE U IIyOokoe 3aBsaanue. Ou3nonornyeckue u OMoxu-
MUYECKHE U3MEHEHUSI paCTeHUM TIPH TIeperpeBe U 00e3BOKMBaHUK. BoHBIN 00MEH y pacTeHUM
PasHBIX SKOJOTHUECKUX TPYII: TUTPOPUTHI, ME3OPHUTHI, KCEPOPHUTHI. 3aCyXOyCTOHUNBOCTh pac-
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tenuit. Kcepomopdnas ctpykrypa. [Ipasuno B.P. 3anenckoro. 3meHeHue 3acyX0yCTOMIUBOCTH
pacTeHull B oHTOreHese. Kpurnueckue nepuosl.

Pasznea 4. Yriepoanoe nurtanue pacrenuii. ®oTocuHTe3.

Tema 5. CymHocTh, MacITadbl M KOCMHUYECKasi POJib Npouecca OTOCHHTE3A.

Pazpurtue yuenus o ¢porocunrtese. CynHocTb, MacIITaObl U KOCMHUYECKasl poJib IIpolecca
¢dorocunTesa. CTpoeHue TUCTa Kak opraHa (poTocuHTe3a. XJIOpOIIacThl, UX CTPYKTypa U pojib B
npoiecce GOTOCHHTE3A.

Tema 6. IIurmeHTHI JIMCTA.

ITurmenTs! nucta. Xa0po(uiisl, UX TUIBI, XMMUYECKas CTPYKTYpa, paclpoCTpaHEeHHE B
pacTUTENbHOM MHUpe. XUMHUYECKHue M (u3nmueckue cpoiicTBa Xxjopodwmia. Kaporunounsr u
(UKOOMIIMHBL, ©X XUMUYECKOE CTPOCHHUE, CIIEKTPHI MOIJIOLUIEHUS, (PU3UO0TIOrHYeCKast pOJlb.

Tema 7. ®oTOCHHTE3 KAK COYeTaHUE CBETOBBIX U TEMHOBBIX pPeaKLMil.

@DoTOCHHTE3 KaK COYEeTaHHE CBETOBBIX M TEMHOBBIX peakuuil. CBeToBas ¢a3za poTOoCHH-
te3a. @orodusnyeckuii 3tan. CUHTICTHBIM M TPUILICTHBIA YPOBHU BO30YXKIEHHUS MOJICKYJIbI
xsopoduiuia. DoTocUHTETHUECKAS EIUHULIA.

®oroxumuyeckuil 3tan ¢orocunTesa. [lonsartue o ¢orocucremax. Luknuueckoe u He-
ukiyeckoe poropochopunrponanus. @oToau3 Bojbl U BelaeneHHE Kuciopoaa. ConpsikeHne
TpaHCHOPTa IEeKTPoHOB 1 oOpazoBanue AT®. [IpoxykTsl poToXHMUYecKkoro 3tamna GOTOCHHTE-
3a.

TemnuoBas ¢aza porocunre3a. DOTOCHHTETHUECKUI UK YCBOCHHS YTIIEKUCIOTH — C-3
nyTh (ki Kaneuna). OOpa3oBaHre KOHEYHBIX MPOAYKTOB (poTocunTesa. C-4 myTh POTOCHH-
te3a (uuka Xerdya — Ciaka — Kaprimnosa). Oco6eHHOCTH (POTOCHHTE3A 110 TUITY TOJCTSIHKOBBIX.

doToabixaHue. DBOMOIMS (HOTOCHUHTE3a: XEMOCUHTE3 U (POTOPELyKIIHSL.

Okonorusi GOTOCHHTE3a. XpOoMaTHUYecKasl aganTaiusi MOPCKHX BoJaopocieid. J[HeBHOM
xo7 potocunTe3a. DOTOCUHTE3 U ypOXKail.

Pa3zpnen 5. MuHepajibHOe MUTaHHE PACTEHUI.

Tema 8. IlouBa KaKk HCTOYHHK NMHUTATEIbHBIX BEIIECTB.

HcTopust n3ydeHus: MUHEpaIbHOTO (KOPHEBOI'0) MUTAHUS PACTEHUI. DIEMEHThI, BXOMs-
M€ B COCTAaB PACTUTEIBHOIO OpraHu3Ma, uX 3HaueHue. MeTo/bl uccieoBaHus MoTpeObHOCTEN
pacTeHMil B 3J€MEHTax MUTaHUS. Y PABHOBELICHHbIE PAaCTBOPHL. SIBIEHHE aHTaroHM3Ma HOHOB.
®uznonornyeckas poiab MAKpPO- M MHUKPOIEMEHTOB B JKM3HM pacTeHuil. Puznonoruueckue
HapyLIeHUsI, BOSHUKAIOIINE IPU HEAOCTATKE WIH U30BITKE OTAENIBHBIX JJIEMEHTOB.

IlouBa KaK MCTOYHUK NMUTATEJIBHBIX BEIIECTB. [IuTarenpHble BelECTBA IOYBBI U UX YCBO-
S€MOCTb. 3JHaU€HHEe OOMEHHBIX MOHOB B NMUTaHUU pacTeHuid. Bnusnue pH mouBsl Ha ycBoeHUe
IIUTATEJIBHBIX BEIECTB U POCT PACTUTEIBHBIX OpPraHM3MOB. 3HAYEHUE NOYBEHHBIX MUKpPOOpPIa-
HU3MOB. MUKOpH3a U €€ pOoJib B MUTAaHUU PACTCHMU. [IOUBEHHBIN MOTIIOMIAOIINI KOMIIEKC.
Posib KOPHEBBIX BBIJIEJIIEHUN B YyCBOCHNUHU BELIECTB.

Tema 9. Ilorsomenne MUHEPAJIbHBIX 3JIEMEHTOB PACTEHUEM.

KopHeBas cucrema Kak opraH INOTJIONICHUsS MUHEpalbHBIX BemecTB. O0mas u padoyas
ajzicopOupyrolre MoBepXHOCTH KOopHs. [laccuBHOE M aKTHBHOE MOCTYIJIEHUE BEIIECTB B KOpHE-
Byto cuctemy. [loctymienue cosieil B cBOOOJHOE MPOCTPAHCTBO KOPHS. 3HAUEHHE IMPOLECCOB
aacopOuuu mpu moctyruieHuu coieil. [lyTu mepenBukKeHUs BEIIECTB JO COCYAO0B KCHUJIEMBI.
Cummutact u anoruiact. JlaneHuit U OMKHUE TpaHCcopT MOHOB. KpyroBopoT MUHEpalbHBIX
AIIEMEHTOB B PACTECHUH (PEYTUIH3AIMA).

Tema 10. IlnTanue pacTeHnii a30Tom.

[Tutanue pactennii a3oToM. @U3MOIOrHYECKas poJib a30Ta. Y CBOCHHE PACTEHUSIMU CBSI-
3aHHOTO a30Ta. AMMHAaK M HMTpaThl KaK MCTOYHUK NHUTAaHUS a30ToM. IlyTm BoccraHOBIEHUs
HUTPATOB B PACTEHUHU. YCBOEHHE MOJEKYJISIpHOro azora. OCOOEHHOCTH MUTaHUS a30ToM 0000-
BbIX pacteHuil. HecumOuoTrnyeckne U CUMOMOTHYECKHE a30TOPUKCATOPbl. MeXaHHU3M a30To-
¢bukcauyu. PacTeHus ¢ yKJIOHSIOIIMMCS TUIIOM a30THOTO MUTAHUSA: MApa3UThI, MOJIyNApa3UTHI,
HACEKOMOSITHBIE.

DU3HOIOTUYECKUE OCHOBBI MPUMEHEHHUSI YI00pEHUH.



Pa3znea 6. [IpeBpanienne opraHuyecKUX BelleCTB B PACTUTEILHOM OpPraHU3Me.

[TonsiTe 06 oOMeHe BemiecTB. YTICBOJBI, UX (PU3UOIOTUYECKAsT POJIb. DTaIbl MPEeBpa-
LIEHUs YTIEBOAOB B POLECCE PA3BUTHS PACTEHUM.

A3oTHBIN 00MeH B pacteHusix. IIpoueccsl aMUHUPOBaHUS, IEPEAMHUHUPOBAHUS, JI€3aMU-
HUPOBAHUSA U 1€KapOOKCHINPOBAHHUS.

JIunuapl, ux GU3NOIOTHUYECKasi POJib, CBOMCTBA. KucinoTHoe yncio, HoaHOe Yuciio, Yuc-
JI0 OMBUICHHMSI. DTallbl CHHTE3a )KUPA B PACTUTEIBHOMN KIIETKE.

Oprannyeckue KUCIOTHI, UX (pusnonornyeckas poss. OOpazoBaHue U B3aUMOIIpEBpaIle-
HUE OPraHUYECKUX KHCIIOT.

[lepenBuxenne OpraHMYECKMX BEIIECTB [0 PACTEHHUIO. BHYTPHUKIIETOUYHBIM TPAHCIOPT,
ME)KKJIETOUHBIN MapeHXUMHBIM TPaHCIOPT, (PI03MHBIN TpaHCOpT. BinsHue BHEIIHUX yCIOBUM
Ha MepeIBMKEHNE OPraHMYECKUX BEIIECTB 10 (ioaMe. MexanusM (II03MHOTO TPAHCIIOPTA.

Pasznea 7. [Ibixanue pactenuii (0M0J0rnyecKoe OKMCJIeHneE).

Tema 11. CymiHOCTb ¥ POJIb AbIXaHHUS B )KU3HU PACTEHMH.

CyIIHOCTB M POJIb IbIXaHUS B KU3HU pacTeHuil. HTeHCMBHOCTD abixaHus. CyOcTparhl
JIBIXaHUs, IbIXaTEeIbHBINA KO DUIHCHT.

Tema 12. /Ipixanue u Opoxenue. B3anmMocBsi3b IbIXaHUs U OPOKeHMSI.

OxkucnuTenbHO-BOCCTaHOBUTENBbHBIEC TIpotiecchl. Pa6otel A.H. baxa u B.W. [lannaauna
0 TeOpUu OUOIOrHuecKoro okucieHus. bpoxxenue. BzaumocBs3b npixanust u Opoxxkenus. dep-
MEHTHbBIE€ CUCTEMBI JIbIXaHHUS.

Tema 13. IlyTn AbIxaTeJbHOr0 00MeHa.

[Iytu neixarenpHoro oomena. /uxoromMuyeckuil (TJTUKOIUTHYECKUN) MyTh: aHA3pOOHAs
¢daza (rmukonu3) U adpobHas ¢asza (UMK TPUKApPOOHOBBIX KHCJIOT, 3JIEKTPOHHO-TPAHCIIOPTHAS
1ICTIh ).

AnotoMuyeckuii (meuto3odochaTHblil) MyTh JbIXaHUS.

OxucnurensHoe QochopunupoBanue. IlyHkTsl conpsixenus (oOpazoBanus AT®). Xe-
MHOCMOTHYECKas Teopus MuTdesia.

Bnusinue ¢pakTopoB BHEIIHEN Cpeibl HAa IPOLECC IbIXaHUS.

Pasnea 8. Poct u pazBuTHe pacTeHuni.

Tema 14. PocT K/1€TOK KaK 0CHOBA POCTa MHOTOKJIETOYHOI0 OPraHU3Ma.

ITonsatue o pocre pacrenui. Kputepuu pocra. OTimymne pocta pacTeHUM OT pocTa Ku-
BOTHBIX OpraHu3zMoB. PocroBsie koppemnsiuuu. [lonstue o nonsipHoctu pacreHuid. CnocoOHOCTh
pacTeHHH K pereHepanym.

PocT kieTok kak OCHOBa poCTa MHOT'OKJIETOUHOTO opranusma. ®assl pocra kietok. Oco-
OEHHOCTH pOCTa PACTUTENbHBIX OpraHu3MoB. bombinas kpuBas pocta Cakca. Tumnsl pocta opra-
HOB pacTeHHil. OcOOEHHOCTH MPOPACTAHUS CEMSH.

Huddepennunanus kieTok U TKaHed. TOTUNOTEHTHOCTh Ki1eTok. KynbTypa n301MpoBaH-
HBIX KJIETOK M TKaHel. Mcrmonp30BaHue €€ B CENEKIMH M OMOTEXHOJOTHH. | mOpuanu3anus Kie-
Tok. ['ennas umwxenepus. ['unoreza bonuepa o cucteme MOpHOreHETUUECKUX «TECTOBY.

Tema 15. @®UTOropMOHBI KAK OCHOBHBIE PEryJIsiTOPBI IIPOLECCOB POCTA U Pa3BUTHA.

@DUTOrOPMOHBI KaK OCHOBHBIE PETYJISATOPHI NIPOLIECCOB POCTA U Pa3BUTHA. AYKCHHBI: HC-
TOpUS OTKPBITHS, 00pa3oBaHue, XUMUYECKUI COCTaB, PU3NOIOTUYECKAs POJIb.

I'n66epennuHbl: UCTOPUST OTKPBITUS,, XUMUYECKUH cOCTaB, 0OpazoBaHue, (Hu3noIornye-
ckas poib. CXOACTBO U OTJIMYKE C IEHCTBUEM ayKCHHOB.

LIUTOKMHUHBI: UCTOPUSI OTKPBITUS, 00pa30BaHNE, XUMHUECKUI cOCTaB, (PU3NOJIOTHUECKAs
pOJIb.

[TpupoHble MHTHOUTOPBI pOCTa: 3TUIIEH, A0CIIM30Bast KUCIOTa, KyMapHuH.

MexaHu3M peryiasTopHOro AeicTBUS GUTOrOopMOHOB. B3aumoielicTBuE TOPMOHOB pOCTA.
[TpumeHeHne GUTOrOPMOHOB B MPAKTUKE PACTEHUEBOJICTBA.

BrnusiHue BHEMIHUX yCIOBUM HA poCT pacTeHuil. DUTOXpOoMHas cucTeMa.

Tema 16. Ileppoguunocts pocta. @PU3M0JI0rHYECKasi IPUPOAA MOKOSI PACTEHHIA.

[Tepuonuunocts pocta. dusnonoruueckas Npupoaa Mmokosi pacteHuid. Buapsl nokos. Pe-



TYJISILUS TIPOLIECCOB MOKOS.

Tema 17. PazBuTne pacrenunii. Kpurepuu passurus.

Pa3sButne pacrenmii. Kpurepun passutus. COOTHOLIEHUE NMPOLIECCOB POCTA U PA3BUTHA.
Onrorenes pacrenuil. Knaccudukanus stanos passutus M.X. Yaitnaxsna u U.B. Muuypuna.
MoHokapnnueckue U nojaukapnudeckue pacrenuil. [lonstue o6 opraHoreHese. DTamnbl OpraHo-
rere3a. CrapeHne Kak HEOOXOTUMBIM 3Tan OHTOTE€HEe3a pacTeHHi. Dtambl crapeHus. Teopus
HUKJIMYECKOro cTapeHus u omodioxkenus pacrenuid H.I1. Kpenke.

Perymsuus npoueccoB pa3BuTHs pacTeHUs. BiMsHME BHEIIHHUX YCJIOBHM Ha CKOpPOCThb
pasBuTHs. SpoBuzanus u ¢poronepuoausM. Pois guroxpoma B BocnpusATHH (OTONEPHOANYE-
CKOM peakuuu. 'opMOHanbpHas KOHLENIUSA IBETEHU. [ UII0TE3a 0 HaJTMYMKU TOPMOHA LIBETEHUS —
aHTE3UHA.

WuTerpanust pU3HOIOTUIECKUX MPOLECCOB M €€ CBA3b C MPOAYKTUBHOCTBIO PACTCHHU.
Kynbrypa kietok u TkaHel. Mcronp3oBaHue ee B cesleKUMU UM OMoTexHosoruu. ['mbpuansanus
KJIETOK. | eHHas MHXKeHepHs.

Paznen 9. /IBu:kenne pacreHuii.

Tema 18. Ilonsitue o nBu:keHun pacreHuii. Cnocoonl ABukenns. Hactun. Tponus-
MBI.

[Tonsitue o aBuxeHun pacteHuil. CriocoObl aBkeHus. Takcucel. Tponu3Mbl U HACTHU.
['eoTpornusM, ruApoTponu3M, GOTOTPOIU3M, XEMOTPOIH3M, a3POTPOIN3M, TUTMOTponu3M. Po-
TOHACTUH, TEPMOHACTUH, HUKTUHACTUH, CEICMOHACTUH, aBTOHACTUU. DHU3MOJIOTHYECKas IPUPO-
Jla POCTOBBIX ABM)KCHUH. 3HAUEHUE TOPMOHOB B OCYILIECTBIICHUU ABH)KCHUN Yy PACTEHUH.

Paznen 10. YcToiiunBocTh pacTeHMii K He0JIAronpusiTHLIM GaKTOpam cpebl.

Tema 19. Buabl ycTOHYMBOCTH. YCTOWYMBOCTHh KaK NPHU3HAK, 3aJI05KEHHbIA B
HAaCJIeACTBEHHOI OCHOBe.

[Tonstre 06 ycroilunBOCTH pacTeHUil. Buabl ycToH4uMBOCTH. YCTONYMBOCTh KaK IpHU-
3HaK, 3AJI0’KCHHBIM B HACJIEICTBEHHON OCHOBE.

XKapocroiikocTs pactennit. CiocoObl aanTaluy pacTeHUM K IeperpeBy.

X010I0CTOUKOCTh pacTenuii. Hapymienne oOMeHa BemecTB Kak OCHOBHAsI IPUYMHA TH-
0eu TeruIoII0O0MBBIX pacTEHUH P MOHMKEHHOM TemIieparype.

Mopo3oycToitunBoCTh pacTeHuid. [IpuunHbl rubenu pacTeHuil Npyu OTPULIATEILHONW TEM-
nepaType. 3aKkaluBaHUe pacTeHUH Kak oOpaTtumoe (usmnonorunyeckoe npucrnocodiaenue. PaboTs
H.A. Makcumosa u 1.11. TymanoBa. ®a3bl 3akajlMBaHUsI.

3umocToiikocTs pacteHud. [IpuunHbl rubenu pacTeHUH OT HeOIaroNpHATHBIX 3UMHHMX
yClOBHii. BeinpeBanue, BBIMOKaHUE, BBITMPAHUE PACTEHUN.

ConeycroiiunBocTh pacTeHUH. [IpHunHBI MOBpEXIEHUH 1 THOENN pacTeHH OT BBICOKOM
KOHLEHTpauuu cojeil. ['anoputel, nx tunsl. [loBbIeHre yCTORYMBOCTH PACTEHUHN K 3aCOJIEHUIO
MIOYBBI.

I"azoycToiiunBocTh pactenuii. HapymieHre oOMEHHBIX MPOLIECCOB y pacTeHUM Mpu Jeil-
CTBUM TOKCUYHBIX I'a30B.

VYcToluuBOCTh pacTeHuil K OmosorudyeckuM (akropam BHemIHel cpensl. [Ipuynnbl 0o-
JIE3HEW pacTeHHMH M B3aMMOOTHOILIEHHUs Iapa3suTa U pacTeHUs. MexaHu3Mbl BO3IEHCTBUS Iapa-
3uTa Ha pacTeHne OU3HOI0TUS 3aIUTHBIX PEAKIUI pacTeHU. MeXaHN3MbI 3aIHTHI.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JJIAA CTYJAZEHTOB
1O OPTAHM3AIIMA U3YUYEHUSA TUCHUITJINHBI

[Tpuctymnas Kk U3y4yeHHIO AUCHUIUIMHBI, HEOOXOIUMO B EPBYIO OUEPEb O3HAKOMUTHCS C
coJiepskaHueM paboueil mporpaMmel. B kypce ¢usnonoruu pacteHuit U3y4yaroTcsi 3aKOHOMEPHO-
CTH U MEXaHU3MBI (PU3HOJIOTHYECKUX MTPOLIECCOB PACTUTEIBHOIO OPraHU3Ma, JIeXKAIUX B OCHOBE
UX KU3HEAEITEIbHOCTU. 3HAUNTEIbHOE BHUMAHHUE YJIENISIETCs BOIPOCAM PETYJISUU OOMeHa Be-
IIECTB, SKOJIOTHYECKUM acleKTaM, a TaKkKe B3aUMOCBSA3H (DU3MOIIOTHYECKUX MPOIECCOB, CO3/a-
HUIO 1IEJIOCTHOTO MPEACTaBICHHS O PACTUTEIBHOM OpraHU3Me, T.€. YaCTHBIE BONPOCHI (hHU3HOII0-
MM pPacCMaTPUBAIOTCS KaK MPOSABICHHE 00IIe0MOIOIHYECKIX 3aKOHOMEPHOCTEH.
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Onnoit 3 Gopm opraHuzanuu y4eOHOW NEATEIbHOCTH SBIISACTCS JICKIUS, UMEIOIas I1e-
JIbIO aTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUU 110 AUCUUILIMHE.

[Ipu n3ydenun u mpopaboOTKE TEOPETHUECKOro MaTepuaia HeoOXOAMMO: MOBTOPUTH 3a-
KOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATHUH MaTEpuaj U JIONOJHUTh €ro ¢ Y4ETOM PEKOMEH-
JIOBAaHHOU IO IaHHOM Te€MeE JIUTEPATYPBL; IPU CAMOCTOSITEIIbHOM U3yYEHUH TEOPETUUYECKON TEMBI
clenaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHYIO JTUTEPATYPY.

[Ipn u3ydeHuu crtyaeHTam — OyAyHIMM YYHUTENISM — IMPUBHBAIOTCS YMEHHSI M HaBBIKU
OTIBITHUYECKON pabOThI C )KUBBIMU PACTCHUSAMH. JTO OCYIIECTBISETCS B XOJE JIA0OPATOPHOTO
MIPaKTUKyMa.

[Ipexe yem nmpUCTYNHUTh K BBIMOJHEHUIO J1a00paTOPHBIX padoT, a TaKKe MPHU MOTOTOB-
K€ K KOJUIOKBUYMaM, HEOOXOJIMMO OCBOMTH TEOPETUUYECKUN MaTepuall, KOTOPbI M3laraercs B
XO0JI€ JJEKIIMOHHOI0 Kypca, IPOAHAIM3UPOBATh PEKOMEHIOBAHHYIO JINTEPATYPY, J€Jasl IPU 3TOM
KOHCIEKThI IPOYUTAHHOTO WJIM BBIMTUCKHU, KOTOPBIE MOHA00ATCSA pU OOCYKIACHUH Ha 3aHSITHU.
[Tpu BEIMOTHEHNH JTA00PATOPHBIX PadOT, HEOOXOIUMO CTPOTO COOJIIOIATH MPUHATYIO METOIUKY
¥ HEOOXOUMYIO TeXHUKY Oe3omacHocTd. OTYeT 0 paboTe MPUBOIUTCS B TETpaau B BUje Tpadu-
YECKUX PUCYHKOB C HCOOXOJIMMBIMU TOIHUCIMHE, TaOJIHUI], pacYeTOB (PU3HOIOTHICCKHUX TTOKa3a-
TeJel U 00s13aTEIbHOTO BBIBOJIA, B KOTOPOM OOBSICHSIFOTCS TIOJTyYEHHBIE B XO/JI€ OTbITa pe3yibTa-
THIL.

PaGora ¢ y4ueOHOI 1 Hay4HOU JUTEpPATYpO SIBISETCS IIaBHOM (HOPMOIN CaMOCTOSITEINb-
HOUM pa0OThl U HEOOXOAMMA MPH MOJATOTOBKE K KOJUIOKBUYyMaM, TECTHPOBAHMIO, 3a4ETy U JK3a-
MeHy. OHa BKIIOYaeT MpopabOTKy JIEKIIMOHHOTO MaTephalia — KOHCIEKThl PEeKOMEHIO0BaHHON
JUTEPATyphl 1O 3alaHHON TemaTuke. KOHCIeKT JOmKeH OBITh BBHITIOJIHEH B OTJEIBHOM TE€TpaaH,
COJIepXkaTh OTBETHl Ha KaXK/Ibli IOCTABJIEHHBIN B TEME BOIPOC, UMETh CCHUIKY Ha UCTOUYHHUK HH-
dbopmatu ¢ 00s13aTebHBIM yKa3aHUEM aBTOPa, HA3BaHUS U rojia U3/IaHUs UCIIOIb3yeMON Hay4-
HOM nuTeparypbl. KOHCTIEKT MOXET ObITh OMOPHBIM (COAEPKATh JIUIITHL OCHOBHBIE KIIFOUEBBIE T10-
3UIUH), HO TIPU ATOM MO3BOJISIOIINM JaTh MOJHBIN OTBET MO BOMPOCY, MOXKET OBITh MTOAPOOHBIM.
O0beM KOHCTIEKTa OIpeAeseTcsl CaMUM CTyJeHTOM. B mporecce paboThl ¢ yueOHON U HAYyYHOMN
JIUTEPATYPOMl CTYJIEHT MOXKET: J€JaTh 3alMCH 0 X0y YTE€HHS B BHJI€ IPOCTOrO WJIM pa3BEpHY-
TOTO IUTaHA; COCTABJIATH TE3UCHI (IIUTHpPOBaHME Hanboyiee BaKHBIX MECT CTaThbH WM MOHOTpPA-
bun, KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpa); TOTOBUTH aHHOTAIMHU (KpaTkoe 0000-
[IEHHE OCHOBHBIX BOMPOCOB PaboThI);

Heo6xomumMo oTMeTHTh, 4TO paboTa ¢ JUTEPATypOid HE TOJBKO TMOJIE3HA KaK CPEACTBO
Oonee TyOOKOTO M3Y4YeHMs AUCLUUILUIMHBI, HO U SBISETCS HEOThEMJIEMOW YacThIO MPOQeccHo-
HaJBHOM EATEIbHOCTH OYIyIIEero YUUTEsI.

YueGHO-MeTOAMYECKOE 00ecTiedeHne CAMOCTONITeIbHOI PaG0ThI CTYAeHTOB MO AUCIUIIJIHHE

KoauuecTBo
4acoB B COOT-
HaunmMmenoBanue . BETCTBUHU C
Ne @ opMbI/BH/IBI CAMOCTOSITEIbHON PadoThI
paszaena (TemMbl) y4eOHo-
TeMaTHYECKHM
IJIAHOM
1. | Pazgen 1. BBenenue. | M3yueHne OCHOBHOM M IOTIOJHUTEILHOM JIUTEpa- 2
TYpBL.
KoHcnekTupoBaHne n3y4eHHBIX HICTOYHUKOB.
2. | Paznmen 2. ®usnono- | M3ydeHne OCHOBHOH W JIOTIOJTHATEIHLHON JIHTEpa- 4
TUSl PACTUTENILHON TYpBL.
KJIETKH. KoHcnektupoBanue n3y4eHHBIX HCTOYHUKOB.
Pelienne KOHTPOJIbHBIX 3aau.
[ToaroroBka K KOJJIOKBUYMY.
[ToaroroBka K 3auery.
3. | Pa3pgen 3. Boxausii N3ydyeHue OCHOBHOM M JIOMOJTHUTEIBHON JIUTEpa- 6
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pEeXUM pacTCHUM.

TYpBL.
KoHcnekTupoBaHue N3y4eHHbBIX HCTOYHHUKOB.

Pemenne KOHTPOJIBHBIX 3a4a4.
ITonroroBka K KOJUIOKBUYMY.
IToaroroBka K 3a4ery.

4. | Paznen 4. Yriepon- N3ydyeHue oCHOBHOW U JIONTOJTHUTEIBLHON JIUTEpa- 8
HOE MTUTaHUE pacTe- | TypBbL.
Huit. oTocuHTes. KoncnektupoBaHnue n3y4eHHbIX UCTOYHUKOB.
IToaroroBka K TUCKYCCHH.
[ToaroroBka K TECTUPOBAHUIO.
IToaroroBka K 3adery.
5. | Pa3nen 5. Mune- N3ydyeHue 0OCHOBHOM U JIONOJTHUTEILHON JIUTEpa- 6
panbHOE MUTaHUE TYpBL.
pacTeHHiA. CocraBieHnue TabIUIbI.
[ToaroToBKa K KOJJIOKBUYMY.
[ToaroroBka K TECTUPOBAHUIO.
IToaroroBka K 3a4ery.
6. | Pasnmen 6. IIpeBpa- W3y4yeHne OCHOBHOM U IOTIOTHUTEIHHOU JTUTEpa- 2
IIEHUE OpraHuye- TYpBL.
CKHUX BeIecTB B pac- | KoHcniekTupoBaHUE U3yUYEeHHBIX UCTOYHHKOB.
TUTENBbHOM opraHu3- | [loaroroBka K 3K3ameHy.
Me.
7. | Paznmen 7. Ipixanue N3ydyeHne OCHOBHOM U JIONTOJHUTEIBbHON JIUTEpa- 8
pacTtenuii (OMOJIOTH- | TYpBHIL.
yeckoe okucienue). | [logroroBka Kk AUCKyCCHUH.
[ToAroToBKa K 3K3aMEHY.
8. | Paznen 8. Poctn N3y4yeHre OCHOBHOM U JIOTIOJTHUTEIBHON JIUTEpa- 12
pa3BUTHE PACTEHUI. | TYpBL.
IToaroToBKa K TUCKYCCHH.
[ToAroToBKa K 3K3aMEHY.
9. | Paznmen 9. JIpmwxkenue | V3ydeHrne OCHOBHOM W JIOTIOJTHUTEIHLHON JTHTEPa- 4
pacTeHuN. TYpBL.
[ToaroToBKa K KOJJTIOKBUYMY.
[ToAroToBKa K 3K3aMEHY.
10.| Paznmen 10. Ycroii- W3y4yeHne OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEpa- 8
YUBOCTh PACTEHUH K | TYpBL.
HEOIaronpusTHEIM [ToaroToBKa K KOJJIOKBUYMY.
(bakTopam cpeibl. [ToaroToBka K TECTUPOBAHUIO.
IToaroToBka K ’K3aMeEHY.
HUTOT'O 60

THI.

S MPAKTHUKYM 110 JUCHUIIJIMHE

[Tpu u3ydyennn GpU3NOIOTUN PACTEHUN MPUBUBAIOTCS CTYIAEHTAM YMEHUS U HaBBIKU OIbIT-
HUYECKOH pabOThI C )KUBBIMU PACTEHUAMHU. DTO OCYLIECTBISIETCS B X0J1€ JJAOOPaTOPHOIO Mpak-
tukyMma. [lpexae ueM, IpUCTYIUTh K BBHIIOJHEHUIO J1a00paTOpHBIX paboT, HEOOXOAMMO OCBOUTH
TEOPETUYECKHUI MaTepuall, KOTOPBIM U3J1araeTcsl B X0€ JEKIIMOHHOTO Kypca, IPOaHaIu3upOBaTh
PEKOMEHIOBaHHYIO JINTEPATYPY, Aeask MPH 3TOM KOHCHEKThI MPOYUTAHHOTO WM BhITUCKU. [1pu
BBINOJIHEHUH JTaOOpaTOPHBIX padoT, HEOOXOAWMO CTPOro COONIIOAATh MPHUHATYI0 METOAMUKY U
HEOoOXOUMYI0 TeXHUKY Oe3zomacHocTd. OTuer 0 paboTe NMPUBOAUTCA B TETpajau B BUjAE rpadu-
YEeCKUX PUCYHKOB C HEOOXOIUMBIMH MOAMUCIMH, TaOJHUL, pacyeToB (PU3UOJOTHUECKUX MOKa3a-
TeJIel U 00513aTEIbHOIO BBIBOAA, B KOTOPOM OOBSICHAIOTCS IIOJIYUYEHHBIE B XOJI€ OIbITa pe3yJIbTa-
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Pazgea 2. ®u3no0/10rusi paCTUTEIbHON KJIETKH.
TeMa 1. KJIeTKa Kak OCMOTHYECCKasA CUCTEMA.
3AHATHE Ne 1 (2 gaca)
OCMOTHYECKUE CBOMCTBA PACTUTEJIBHOM KJIETKU
BOIIPOCHI JIJ1S [TOATOTOBKU:

1. Ocmoc. Bujel ocmoca.
2. [TpoHn11ae€MOCTh ITUTOIIA3MBI.
3. [Tnazmonu3 u aemnazmoinus. Paznuyasie GopMBbI 1a3MoIH3a.
[IUTAH 3AHATUA:
1. Bemmosnnenue naboparopHoii padotsl «lloxydenne nckyccTBeHHOM «kineTouku Tpayoey.
PABOTA Ne 1. ITosryyeHne UCKyCCTBEHHOU «KJIeTOUKH Tpayoey.

HckyccTBeHHO moydeHHast «kierouka TpayOe» mpenctaBiseT co0o0i MOTYIPOHHIIAEMYIO
MeMOpaHy, TO €CTh OHa CIIOCOOHA MPOITYCKaTh TOJBKO MOJIEKYJIbI BoJbl. [loaTOMY H3MeHeHue ee
o0bema OyIeT IPOUCXOIUThH 3a CUET IMOCTYILICHUS, THOO BBIX0/1a BOJIBI.

MATEPUAJI 1 OBOPYIOBAHMUE: mratuB ¢ npoOupkaMu, TUNETKH, AUCTUILIIMPOBAH-
Hasi BOJ1a, HA0Op PEaKTHBOB.

XO/ PABOTHBI:

1. B 5 gucteix mpobupok Hamuth 0,5 H pactBop CuSO4 (mpumMepHO Y4 4acTh MPOOUPKN).

2. Ha xaxoif u3 npoOMpOK KapaHIalIoM IO CTEKIy MOJNHCaTh KOHLEHTPALMIO pacTBOpa
xenroit kpoBsiHoi conu K4 [Fe(CN)s] (1 1; 1/2 1; 1/4 1; 1/8 1; 1/16 H).

3. IIpy HaKJIOHHOM MOJOXEHUHU MPOOMPKHU, MUIETKOW BHECTU OOJIBIIYIO KaIlIl0 COOTBET-
CTBYIOILIETO paCcTBOPA JKEITON KPOBSHOM COJIN.

4. MeaneHHO NPUBECTH MPOOUPKY B BEPTUKAIBHOE IOJIOKEHHUE, ITPOHAOII01aTh IPU 3TOM
oOpa3oBaHue «KIeTouku Tpayde» u U3MEHEHHE ee 00bhema.

5. Pe3ynbTarhl NpeACTaBUTh B BUJAE PUCYHKA, B BBIBOJE OOBACHUTH NPUUYMHY U3MEHEHUS
o0BbeMa KJIETKH B KaXXJIOM CITydae.

2. Brimonnenue naboparopHoit paboTsl «Ilnmasmonns u nemnazmonus. Paznuunble Gpopmbl
IJ1a3MOJIU3a».

PABOTA Ne 2. [Tnazmonu3 u aeniasmonus. Paznuunslie popmbl mia3Mou3a.

[1nazmonu3 — 3TO sBJIEHHWE OTCTaBaHMSI MPOTOIIACTA OT KJIETOYHON 00O0J0YKH, BHI3BAHHOE
BBIXO/IOM W3 KJIETKM BOJBI IIPU NOTIPY’KEHHWU €€ B TMIEPTOHMYECKHH pacTBop. Ilnmasmonus —
npouecc oopatuMelil. MicuesHoBeHHE M1a3M0JIN3a HAa3bIBAETCS JIETIIIa3MOIIU3.

MATEPUAJI 1 OBOPY/IOBAHHE: nurmMeHTHpOBaHHBIN JIyK, MUKPOCKOII, IPEIMETHBIE
U TIOKpOBHBIE CTEKJa, MUIETKA, IpernapoBajbHas WIJa, TUCTHILIMPOBAHHAs BOJA, PacTBOPHI
KNO3z (1M), Ca(NO3)2 (IM).

XOH PABOTBI:

1. Ha npenMeTHOE CTEKIIO B KAILIIO BOJBI IOMECTUTH KYyCOYEK SIUAEPMUCA HAPYKHOU CTO-
POHBI UenIyu JIyka. B Mukpockon npoHa0it0/1aTh UCXOAHOE COCTOSIHUE KIIETOK.

2. 3amenuts B npenapate Boay Ha pactBop KNOs. Uepe3 5 — 7 MuHYT npoHaOmonaTh B
KJIETKaX HACTYyIIEHUE MJIa3MOJIH3a.

3. UsroroBuTh BTOpOI MUKpompenapaT snuaepmuca dyka B pactBope Ca(NOs)z. Ipona-
0J1r0/1aTh HACTYIUUICHHE B KJIETKAX IJIa3MOJIH3a.

4. lo6aBuTh K mpemnaparam Boay. [Iponabmaroaars nepexos mia3Moinsa B AeTUIa3MOIn3.

5. Pe3ynbTathl 3aHECTH B TaOJIUILY:

CocrosiHHE KIETOK (pHC.) Hcxomnoe Yepez 5 -7 ITocne no6as-
MHUHYT JICHUS BOJbI
KNO3
Ca(NO3)

3AHSTUE Ne 2 (4 gaca)
OCMOTHUYECKOE JABJIEHUE PACTUTEJIbHBIX KJIETOK
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BOIIPOCHI JIA ITOAT'OTOBKMU:

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

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

Brinonnenue nabopatopHoii paboTsl «OnpeaeneHne 0CMOTHYECKOTO JIaBJICHHS KJIETOYHOTO

COKa IJIa3MOJIUTHYECKUM METOA0M.
PABOTA Ne 1. Onpenenenue 0CMOTHYECKOTO JaBJICHUS KJIIETOYHOI'O COKa IMIa3MOJIUTHYE-

CKHM METOJIOM.

[TnazmonuTHYecKuil METOJT OpeielIeHHs] JaBJICHUs KJIETOYHOIO COKa 3aK/II0UaeTCsl B TOM,
YTO Cpe3bl UCCIIEAYEMOM TKaHH MOTPYKAIOT B PsAJl PACTBOPOB M3BECTHOM KOHIEHTpALIMH, a 3aTeM
paccMaTpuBalOT B MUKpOCKom. Mcxoas U3 TOro, 4TO MJIa3MOJIM3 CIIOCOOHBI BBI3BIBATH TOJBKO
TUTNIEPTOHINYECKHUE PACTBOPHI, HAXOAT TAKOW, B KOTOPOM HAOIOIAETCS YTOJIKOBBINA TIa3MOJIHU3.
H3oToHnuyeckuil pacTBop OyJeT HaXOJUTHCS MEXKIYy STHM PAacTBOPOM M cliefyromuM (Ooree
c1a0bbIM), KOTOPBIN HE BBI3BIBAET IUIa3MOJIN3A.

MATEPHUAJI 1 OBOPYJIOBAHMUE: pacteopst NaCl (B kounentparwu ot 0,1 M 10 1 M),
MUTMEHTUPOBaHHBIN JyK, 10 Mukpouamek [lerpu, mpenapoBayibHas WIJIa, MUKPOCKOM, TPEJ-
METHbIE ¥ TIOKPOBHBIE CTEKJIA, JI€3BUE, MMUIETKA.

XO/ PABOTHI:

1. B pactBopsl NaCl (B konuentpanuu ot 0,1M g0 1M) nomemamT KyCOUKH SMUAECPMHUCA
OJIHOM M TOM K€ YellyH JyKa.

2. Yepes 20 — 25 MUHYT M3y4alOT CTENEHb MJIa3MOJIM3a B KIETKaX MPH MajIOM YBEITUYECHUU
MHUKPOCKOIIA.

3. ITo naHHBIM OIBITA OMPEACISIOT H30TOHUYECKYIO KOHIIeHTpaluio pactBopa NaCl.

4. BoIUuCHSIOT BEIMYMHY OCMOTHYECKOTO JABJICHUS, UCIIONB3Ysl M30TOHUYECKYIO KOHIICH-
Tpauuio. Pe3ynpTaTsl 3aHOCST B TaOJIUILY:

KOHUEHTPAIUEE | 1 \j | oM | 03M | 04M | 05M | 0,6M | 0,7M | 0.8M | 1M
pactBopa NaCl

CreneHb mia3Mo-
nu3a (puc.)

CooTHouieHue
C wreru 1 CpaCTBopa

HN3otonnueckas
KOHIIEHTpAIIUS
pactBopa NaCl

3AHATHUE Ne 3 (4 yaca)
COCYUIAS CUJIA PACTUTEJIBHBIX KJIETOK
BOITPOCHI JJJIA ITOATOTOBKMU:
1. Cocymias cuia, ee 3HaU€HUE B )KU3HU PACTCHHIA.
2. MeToasbl onpeaeneHus COCyIenl CHIIBI.
3. B3anMocCBs3b MEXIy KOHIIGHTpAlUel KIETOYHOTO COKa, OCMOTUYECKUM JaBIIEHUEM, CO-
CyIlleH CHIJION U TYPrOpPHBIM JIaBIIEHUEM.
[TJIAH 3AHATUA:
Brimonaenune nabopatopHoit paboThl «OmnpeeieHne coCyliel CHITbl METOJA0M CTpyeK (1o
[ITapnakoBy)».
PABOTA Ne 1. Onpenenenne cocytiei cuiibl MeTosioM cTpyek (o [lapmgakosy).
Cuna, ¢ KOTOpOH KIJIeTKa CIIOCOOHA cOocaTh BOAY, HA3BIBAETCS COCYIIEH CUION KIeTKH. J[ist
OTIpe/ICNICHUs] COCYIIEH CHIIBI KJIIETOK, KyCKH HCCIIeyeMOW TKaHU TOTPYKAIOT B PSI PaCTBOPOB
M3BECTHON KOHIIGHTpAIMH U MOAOUPAIOT TaKOW pacTBOpP, COCYIIasi CHUIa KOTOPOTO paBHA COCY-
nieil cune kinetok. Hanbonee TouHblE METO/ABI OMPEENIEHUsI COCYLIEH CHIIbI KJIETOK OCHOBAHbI
HAa U3MEPEHUH KOHIIEHTPAIIUU OKPYKAIOIINUX KIETKH PACTBOPOB.
MATEPHUAIJT U OBOPYJIOBAHUE: mrratus ¢ npobupkamu, pactBopsl NaCl B konreH-
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tparuu ot 0,1 M 10 1 M, KopHEII01 CBEKJIbI, MPOOOYHOE CBEPJIO, CKANIBIIEIb, JTUHEHKA, U3ME-
pUTEIbHBIC MUIETKHU, TUIETKA C OTTSIHYTHIM B KaWJUISAP KOHIIOM, TPYIIIA.
XO4 PABOTBI:

1. B npobupku Hanute pactBopbl NaCl. [Ins sToro B nunerky Hadparb 10 mu pactBopa; 1
MJI BBIIIYCTUTh B MaJICHBKYIO MPOOUPKY, OCTaJdbHbIe 9 M — B OOJBIIYI0 MPOOUPKY, CTOSIIYIO
pAIOM.

2. Boiceub cBepiiOM IMIIMHIPUKHI U3 KOPHEIUIOa CBeKIIbl. Pa3pe3aTh UX Ha KyCOUKH JJTMHOU
1 cM. Ilorpy3uts 1o 1 Kycouky BO Bce MaJleHbKHE TPOOUPKH.

3. Uepes 30 muH B300TaTh OKPAIICHHBIA PACTBOP B MajJeHbKOU npoodupke. [Tunerkoii ¢ oT-
TSHYTHIM KOHIIOM HAa0paTh OKpAIIEHHBIH PACTBOP U MEPEHECTH €ro B OOJBIIYI0 MPOOUPKY C TOU
ke KoHueHtpanuei pactBopa NaCl. OTMeTuTh HanpaBiieHHE ABUKCHUS CTPYHKH.

4. Pe3ynbTaThl 3aHECTH B TAOIUILY:

Konnentpanus

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

Hamnpasnenue
CTPYHKH

CooTHoleHue
Sirercu 4 S pacTBo-

pa

Pa3znen 3. Boaublii pesxum pacTeHuid.
Tema 2. Pacnpenesienue u (popMbl BOJbI B KJIeTKe U B opranu3me. Boaublii 6aianc pacre-
HU.
3AHATHUE Ne 4 (4 yaca)
OITPEJIEJIEHUE MHTEHCUBHOCTHU TPAHCITMPALIMU U OTHOCUTEJIbHOM
TPAHCIIMPALIMUN BECOBBIM METOJIOM

BOITPOCHI I TIOAT'OTOBKMU:

1. Tpancnupanus. Buabl Tpancnnpanuu.

2. MexaHu3M yCTbUYHOM TPaHCTIMPALIUH.

3. Equnune! yueta TpaHcipaly.

[IUTAH 3AHATUA:

Brinonnenue nabopatopHoil paboTel «OmnpeneneHne HTHTEHCUBHOCTH TPAHCIUPALUU U OT-
HOCHUTEJIBHOW TPAHCIUPAIIUU BECOBBIM METOJIOM.

PABOTA Ne 1. Onpenenenrne "HTEHCUBHOCTH TPAHCIIUPALUU U OTHOCUTEIbHON TPAHCIIU-

palyu BECOBBIM METOIOM.

Tpancnupaius — 3To MPOIECC UCHAPEHUs BOIbI HA3€MHBIMU YaCTSIMU PAaCTEHUH.

NHTeHCHMBHOCTH TPAHCIHPALIMHA — 3TO KOJWYECTBO BOBI, UCTIAPEHHON B €IMHUILY BPEMEHHU
€IMHUILIEN JTUCTOBOM IMOBEPXHOCTH.

OTHOCHUTENBHAS TPAHCTIUPALIHS — 3TO OTHOIIEHWE WHTEHCUBHOCTH TPAHCIIUPAIIMU K HHTCH-
CUBHOCTH HCTIAPEHUS CO CBOOOTHOM BOAHON MOBEPXHOCTHU MIPU TEX KE YCIOBHUSX.

MATEPHAIJI 1 OBOPYJIOBAHUE: nucthsi KOMHaTHBIX pacTeHUH, BECHI C pa3HOBECAMH,
npobupka, yamka [lerpu, 1e3Bue, mpoBOJIOKa, Ba3€IMHOBOE MAacCio, BOJIA.

XOJl PABOTHI:

1. [Togo6pate TUCT ¢ OONBIION JUCTOBOW MIACTHHKOW M JTOCTATOYHOMN JUIMHBI YEPEIIKOM.
O6BecTn ero KOHTYpHI Ha aucTe Oymaru B kietky. [loapesats moa Bomoit uepemok Ha 0,5 — 1
CM.

2. K npobupke mpuKpenuTh MPOBOJOKY ISl YKPETUICHHsI €e K KOpoMbIcTy BecoB. Hamor-
HUTH MPOOUPKY KUTISTIYCHON BOJIOM KOMHATHOM TeMIepaTyphl, He JOIuBas 10 Kpas 1-2 cM.

3. B npoOupky moMecTUTh MOATOTOBIEHHBIN JHUCT, HA TOBEPXHOCTh BOJIbI HAHECTHU KaIlIio
Ba3E€JIMHOBOT'O Macia.

4. YpaBHOBECUTH BECHI, IPUKPENUTH K MPaBOMY IJIedy KOPOMBICIA BECOB MPOOUPKY C JIH-
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CTOM M TIIATEJIBbHO B3BECUTh. B Tabuuily BHECTH BpeMs Hadasa OIbITa U UCXOJHYIO Maccy.

5. Yepes 40 — 45 MuH MOBTOPHUTD B3BEIIMBaHKE, 3aUKCUPOBaAB BpeMs U maccy. [1o pa3nuie
Macc JBYX B3BELIMBAaHUH (M1- M2) ONPEeNUTh KOJIMYECTBO UCIIapUBILIEHCS BOABI 3@ BPEMs OIbI-
Ta C KOHKPETHOM IUIOIIA/AHN JIUCTA.

6. IlapannenbHO CTaBUTCA OMNBIT IJIA ONPENEICHUS MHTEHCUBHOCTH MCIIAPEHMS aHAJIOTU4-
HBIM 00pazom. Vcnapsitomieid moBepXHOCTHIO CITYKUT yaika [lerpu ¢ Bomoii.

7. PesynbTatel 3aHecTH B Tabauiy. [1o pe3ynpTaram onbita BBIYMCIUTD:

o VHTEeHCUBHOCTD TPAHCIIMPALIUU OIBITHOIO PACTEHHUS;
. VHTEHCUBHOCTD MCIIAPEHUS;
. OTHOCHTENBHYIO TPAHCIIUPALUIO ONBITHOI'O PACTEHUS.

OOBexT [Tmomans [Iponomxu- m1 mz mi—mp Nuren- OtHo-
UCCIIelo- | HCMapeHus TEJILHOCTh CHUBHOCTb | CHUTEllb-
BaHUS (cM?) omnbITa (MUH) (r) (r) (r) TpaHCIIU- Has
pauuu TpaHc-
(r/mM?x 4) | nupanus

Pa3nes 3. BogHblii pe:kuM pacTeHuid.
Tema 3. IlocTyniieHue u nepeaBUKeHHE BOABI 10 PACTEHHIO.
3AHATHUE Ne 5 (4 yaca)
HABJITOJAEHUE 3A IBMJXXEHUEM YCTBHUIL 110 MUKPOCKOIIOM

BOITPOCHI VT4 ITOAT'OTOBKMU:

1. OcobeHHOCTH CTPOEHUS YCTBUYHOIO aniapara y 0JJHOJOJIbHbBIX U JIBYA0JIbHBIX PACTEHUH.

2. Tunel yCTBUYHBIX PEAKIIMNA HA YCIIOBUSI CPEBI.

3. MexaHu3M (pOTOAKTUBHBIX YCTHUYHBIX JBMKEHUH.

[TJIAH 3AHATUA:

1. Beimonnenue nabopatopHoil pabotsl «HabmoneHne 3a IBUKEHUEM YCTBUIL M0JI MUKPO-

CKOIIOM).
PABOTA Ne 1. HabntoeHue 3a ABMKEHHEM YCTBUIL 1101 MUKPOCKOTIOM.

['a3000MeH Mex1y MEXKIETHUKAMU U HApYy>KHOM aTMoc(epoil peryiupyercst yCTbUIIaMH.
Kaxxnoe ycTpuie cOCTOMT U3 JBYX 3aMBIKAIOLINX KJIETOK, Y KOTOPBIX CTEHKH, IPUMBIKAIOIINE K
YCTHUYHOM 1NN, CUJIBHO YTOJIIEHbI, TOTJa KaK Hapy>KHbIE YaCTH 0OOJIOYKH OCTAIOTCS TOHKH-
mu. [ToaToMy npy U3MEHEHUH Typropa 3aMblIKaroIine KJIETKH CIOCOOHBI HCKPUBIIATHCS MIIH pac-
HOPSIMIIATBCS, OTKPbIBAsk WM 3aKpbIBasi IPU ATOM YCTbUYHYIO LIENb.

MATEPUAIJI 1 OBOPYIOBAHMUE: nuctea pactenuii, 5% pacTBop INIMLEPHUHA, BOAA,
MUKPOCKOII, IPEIMETHBIE U IOKPOBHBIE CTEKIIA, JI€3BUE, IPEeNnapoBaibHas Uria.

XO/[ PABOTHI:

1. [ToAroTOBUTH pacTeHHE K OMBITY: MOJIUTh €r0, BHICTABUTH Ha CBET U HAKPBITh CTEKJISH-
HBIM KOJITIAaKOM.

2. CHATB SOUAEPMUC C HIDKHEW CTOPOHBI JIUCTA M IOMECTUTh Ha IPEIMETHOE CTEKJIO B Karl-
a0 Boawl. [Ipu ManoMm yBenMYeHMM MHUKPOCKOIIa HaWTH ycTbuua. IlepeBecTn MHMKpoOckon Ha
0oJbII0€ YBETUUEHNE, HAMTH YCTHUIIE U 3apUCOBATH €TO.

3. 3amMeHUTH B Ipemnaparte Boy Ha 5 % pacTBOp IIMIIEpHHA U MTPOHAOII0AATh 32 U3MEHEHH-
SIMU B 3aMBIKAIOIIMX KJIETKAaX U IUPUHON YCThUYHOM IIEIH.

4. 106aBUTh K IpenapaTy BOLy U IPOJOJDKUTH HAOII0A€HUE 32 YCThULIAMH.

5. Pe3ynbTathl 3aHECTH B TaOJIUILY:

VYcnosus Cser + Bona Cser + 5 % pacTtBOp

TJIMIEPUHA

Cger + Boza

CocTosHHE yCTHHUIL: 3a-
MBIKAIOIIUX KIETOK U
YCThUYHOM 111e7H (pucC.)
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[Tpuynna HabIIO1aEMO-
IO SIBJICHUS

2. Bemmonnenue pabopatopHoii pabotsl «IlepeaBmkeHre BOIBI IO PACTEHUION.

PABOTA Ne 2. IlepeasuxeHnue BOAbI IO PaCTEHUIO

[lepenBurkeHue BoAbl C paCTBOPEHHBIMH B HEW MHUHEPAIbHBIMU BEIIECTBAMHU OCYIIECTBIISA-
€TCs B PACTECHHUHU IO COCYJIaM KCHIIEMBI.

MATEPHUAIJT U OBOPYIOBAHUE: nober komHaTHOTO pacteHus (6eroHus, 6aap3amuH,
KoJIeyC), pacTBOp (yKCHHA, MUKPOCKOI, MPEIMETHbIE U TMOKPOBHBIE CTEKIIa, MpenapoBajbHas
UrJia, JIe3BHe, MUIETKA, TUCTUILTUPOBAaHHAs BO/IA.

XOI PABOTBI:

1. OTMBITH YepemioK pacTeHHs OT KpacuTeJsl.

2. Cpe3arb KOHYMK uepelka Ha 0,5 cMm.

3. JIe3Buem crenath TOHKUN MOMEPEUHBI cpe3 Yepelika OMbITHOIO PaCTEHUSI.

4. ITomMecTHTB €ro Ha MPEAMETHOE CTEKIIO B KAILJIIO BOJIBI.

5. PaccmoTpeTh mpu MajioM YBENTHYEHMHM MUKPOCKOIMA MPOBOIAIIMMA MydoK. OTMETHUTD, Ka-
KM€ 3JIEMEHTBI TPOBOJISIIETO TyYKa OKPAIICHBI.

6. Pe3ynbTathl mpeACcTaBUTH B BUJIE PUCYHKA.

Pa3znen 3. Boaublii pesxum pacTeHuid.
Tema 4. ®u3nojoruyecKre 0CHOBbI YCTOHYMBOCTH PACTEHUI K 3acyxe.
3AHATUE Ne 6 (4 gaca)
OITPEJIEJIEHUE JHEBHOI'O BOJHOI'O JE®UIIUTA JIMCTHEB PACTEHUI

BOITPOCHI I TIOAT'OTOBKU:

1. JIneBHo# BonHbIN AeduuuT. [IpuarHbI €ro NOSBICHHUS.

2. «Kputnueckre nepuoabh B )KU3HU PACTEHUH K HEAOCTATOYHOMY BOJJOCHAOKEHHIO.

3. Anantanuu pacTeHUH K BpEMEHHOW HEXBATKE BOJIBI.

[IUTAH 3AHATUA:

1. Beimonaenue nabopaTopHoi padoThl «OmpeneneHue THEBHOTO BOJHOTO JAePUIUTA JIU-

CTBEB PACTEHUI».
PABOTA Ne 1. Onpenenennie THEBHOTO BOJHOTO Ae(UIINTA TUCTHEB PACTEHUHN

JlHeBHOW BOJHBIA JEPUIIUT — STO HEJOCTATOK BOJABI B TKAHSX PACTCHUM, BHIPAKCHHBIN B
MpoleHTaX. B moiyeHHbIe Yachl Co/iep>KaHNe BOJIbI B TUCThAX MPUMEPHO HA 25-28 % MEHbIIIe
M0 CPAaBHEHUIO C YTPEHHUMHU. Y BETMYEHHUE BOJHOTO JePUIIUTA COMPOBOXKIAACTCS YMEHbBIIEHUEM
BOJHOT'O MOTEHIIMAJIA JTUCTHEB.

[lonyneHHbIl BOMHBIN NeUUUT MpencTaBiIsieT coOOW HOPMalbHOE SBJIEHHE U 0COOOM
OMAaCHOCTH JIJISl PACTUTENILHOT'O OpraHu3Ma He MpPeJICTaBIIsET.

MATEPUAIJI U OBOPYJIOBAHUE: nucths pacTeHui, BEChl C pa3HOBECAMHU, CYIIMIbHBIN
mkad, KpucTamumsarop, GuabTpoBaibHas Oymara, BoJa.

XOJl PABOTHI:

1. B3BeCUTH IUCThS OMBITHOTO PacTeHUs (IPUMEPHO 5 T).

2. [loMecTUTh MUCThSI B KPUCTAILIA3ATOP C BOJIOM KOMHATHOW TEMITEpaTyphl JJIsI HACHIIIE-
HUA UX Boaou Ha 30 MUHYT.

3. BBIHYTb JIMCTbSI, OCYIIUTh UX (PHIBTPOBAILHOM OyMaroil 1 MOBTOPHO B3BECHUTb.

4. BpICYymIUTh TUCTBhS B CyHIMIBbHOM IKady 10 abCONIOTHO CYXOTO COCTOSHUS (JTUCTHS
JIOJDKHBI XOpOMIO KpomuThesi). CymmTh ClIeayeT Ha Ta3eTe, MOCTOSHHO MepeMeIInBasi JTUCThS.
B3Becuts cyxue aUCThbSI.

5. Pe3ynbTathl 3aHeCTH B TAOJIUILY:

Bug pac- | Ceipas Macca mu- | A6comotno | Koa-Bo Bo- | Koi-Bo Bogbl, | BomHbiit
TEHUS Mmacca CTBEB IIOCJE | CyXas Mac- IbI, HACBI- cofiepKarnieics | nedumur,
JINCTHEB, | HACBHIIIEHUSA | Ca JINCTHEB, IIaroIen B JINCTHAX, T %
r (my) BOJION, T r (m3) JIMCTBSA, T (m1—ma)
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(m2) (M2 — ms)

6. Paccuntarh BOAHBIM JePHUIMUT OMBITHOTO pacTeHus. ChenaTh BBIBOJ O MPUYMHE Pa3HOU
BCJIIMYHUHBI BOJHOT'O I[e(l)I/II_II/ITa y paCTeHI/Iﬁ Pa3HbIX MCCT IIPOU3PACTAHH.
dopmyna 1S pacyeTa BOAHOTO AePUIIUTA TUCTHEB PACTCHHIA
m,—-—m,)—(m, —m
B/ZZZ( 2 3) ( 1 3)X100%
m, —my

Pa3nea 4. Yraepoanoe nuranue pacrennii. ®orocunres.
Tema 6. IIurmenTs! JUCTA.
3AHSTHE Ne 7 (2 yaca)
CBOMCTBA [IUTMETHOB JIMCTA. XUMHWYECKHWE U ®U3NYECKUECBOMCTBA
XJIIOPODOUJIIITA

BOIIPOCHI I ITOAT'OTOBKMU:

1. CymHOoCTh ¥ 3HaUeHue mporecca (GOTOCHHTE3A.

2. CTpoeHue XJI0pOIIACTOB.

3. Xnopoduit: cTpoeHue, XUMHIECKUE U (PU3HMUECKUE CBOMCTBA.

ITJIAH 3AHATHUA:
1. Bemmosinenue 1abopatopHoil paboThl « XMMHYECKHE CBOWCTBA XJIOPODHILIAY.
OIIBIT Ne 1. ITonyuenue cniupTOBOM BBITSDKKM CMECU ITUTMEHTOB JINCTA
MATEPUAIJI 1 OBOPY IOBAHMUE: nuct pacteHusi, CTylka U NeCTUK, HOXKHUIIbI, BOPOH-
Ka, YUCTbIC MPOOUPKHU, PUIbTpOBaNIbHAs OyMara, STUIOBbIM CIUPT.
XOJ OIIBITA:

1. I3Menp4YeHHBIN JINCT paCTEHUS PACTEPETh B CTYIIKE 10 MOIYYEHHS] OAHOPOJHONW MAaCCHI.

2. K momyuenHoi Macce 100aBUTh STHJIOBBIN CIUPT U MPOJIOHKUTH pacCTUPaHUE.

3. BropuuHo 100aBUTH CIIUPT, COOpaTh Ha THO CTYNKU PacTEPTYyIO Maccy, OT(pUILTPOBATH B
CYXYI0 YHCTYIO MTPOOUPKY uepe3 CKaaadarbii GuiabTp. [lomydeHHbIi 00beM pa3iuTh Ha 2 4acTH
B COOTHOLLIEHUU 3:2.

OIIBIT Ne 2. Paznenenue cmecu murmMeHToB 1o Mmetoxy Kpayca
MATEPUAJI 1 OBOPY/IOBAHHE: cniuproBasi BBITSDKKA CMECH ITUTMEHTOB JIMCTA, YU-
CThI€ IPOOUPKHU, MUNIETKA, OCH3UH WM METPOJIEHHBIN 3pUp, TUCTUIIIMPOBAaHHAS BOJA.
XOJH OIIBITA:

1. K2 — 3 M ciupToBOM BBITSKKM 100aBUTH B 1,5 pa3a Gonbuinii 00beM OeH3uHa (1eTpo-
JeiHoro 3¢upa) u 2 — 3 Karim AUCTHIUIMPOBAHHON BOJIBL.

2. I[IpoOGupKy SHEPTrUYHO BCTPAXHYTh HECKOJIBKO pa3.

3. IIponaGnroaTh pa3zieneHne CMeCH MUIMEHTOB. Pe3ysbTar mpeacTaBuTh B BUIE PUCYHKA.
Crnenatpb BBIBOJ O CIIOCOOHOCTH MUTMEHTOB PACTBOPATHCS B Pa3HBIX PACTBOPUTEISIX.

OIIBIT Ne 3. [leiicTBue 1m1ea049M Ha XJI0pOGUILT (OMBUIEHHE XJIOpodHILIa).
MATEPUAIJI U OBOPYJIOBAHMUE: pa3nenennas no Kpaycy BeITS)KKa MUTMEHTOB JIKCTA,
yucThie TpoOupkH, TBepaas menous NaOH.
XOJ OIIBITA:

1. BerpsxHyTh mpoOUpKy ¢ pa3aeneHHbIMH 110 Kpaycy murMeHTamMu W pasjiuTh Ha 2 mpo-
O6upku. OqHy MPOOUPKY OCTAaBUTH ISl KOHTPOJIS.

2. Bo BTOpYyI0 NpoOUpKy 100aBUTh KYCOUYEK IIENIOYN U JOOUTHCS MOJIHOTO €€ PACTBOPEHHS
IIPU JIETKOM B30aJThIBAHUU.

3. IlponabutoiaTh U3MEHEHHE OKPACKU BEPXHETO U HUYKHETO CIIOEB, CPABHUTH C KOHTPOJIEM.
CpaBHUTS kenThle ciou. Pe3ynbTaT npeacTaBUTh B BUJIE PUCYHKA.

OIIBIT Ne 4. TTonyuenue geodurrna u 0OpaTHOE 3aMEIIEHUE BOJOPOIa AaTOMOM MeTajlia
MATEPHUAIJI 1 OBOPYIOBAHME: cnuproBasi BBITSDKKa CMECH NMUTMEHTOB JINCTA, Y-
creie npobupku, 20 % pactBop HCI, pactBop Cu(CH3COO)s.
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XOJ OIIBITA:
1. K 2 mu cnuproBoii BeITsDKKH npwiuTh 0,5 mi 20 % pactBopa HCI. B36oarats, npona-
0J1r01aTh U3MEHEHUE OKPACKHU.
2. HoGaButh B mpobupky 0,5 — 1 mu ykcycHokucnoi meau. [IpoHaGnromgate U3MEHEHHE
okpacku. CpaBHUTb C KOHTpOJIeM. Pe3ynbTaTel MpeicTaBUTh B BUE PUCYHKA.
1. Brimonnenue nabopatopHoit paboTsl « PU3ndeckrne CBONCTBA XJIOpO(HILIaY.
OIIBIT Ne 1. CocobHOCTH X10p0odhriLIa K (QIF0OPECICHITNI
MATEPUAJI 1 OBOPYIAOBAHMUE: cnuproBasi BBITSKKAa CMECH IUIMEHTOB JIMCTA,
HACTOJIbHAS JIaMIIa.
XO/I OIIbITA:
1. CnupTOBYIO BBITSKKY MUTMEHTOB JIUCTA PACCMOTPETH B MPOXOAAIIEM U OTPAKEHHOM JIy-
4ax CBETa.
2. CpaBHUTH LIBET pacTBOpa B MPOOUPKE U OOBACHUTH MPUUYHHY. Pe3ynbTaT npeacTaButh B
BU/JIE PUCYHKA.
OIIBIT Ne 2. M30upaTenbHOE MOIONIEHUE TUTMEHTAMHU COJTHEYHOUW SHEPTUH
MATEPUAIJI U ObOPYJIOBAHMUE: pa3nenennas no Kpaycy BeITS)KKa IUTMEHTOB JIMCTA,
CHEKTPOCKOII.
XOH OIIBITA:
1. Pazgenennyto no Kpaycy BBITSIKKY MUTMEHTOB PACCMOTPETh Yepe3 CIIEKTPOCKOI, T00Ue-
PEIIHO 3EJIEHBIN U KENTHIN CIIOU.
2. B kaxxqoM cilydae OTMEYaroT BBINAJaronie (TEMHEIOIINE) yUYacTKU criekTpa. B Hux uuer
MOTJIOUIEHUE COJIHEYHOU AHEpruu. Pe3ynbpTaT npecTaBuTh B BUJIE PUCYHKA.

Pa3neu 4. Yriepoanoe nuranue pacrennii. @orocunres.
Tema 7. @OTOCUHTE3 KAK COYETAHUE CBETOBBIX H TEMHOBBIX PeaKIuii.
3AHATHUE Ne 8 (4 yacos)
BJIMSHHME BHEIIHUX YCJIOBU HA ®OTOCUHTE3 BOJIHBIX PACTEHUI
BOITPOCHI IUTA ITOAT'OTOBKMU:
1. 3aBucuMocCTh poTOCHHTE3a OT (PAKTOPOB BHELIHEW CPEIbI.
2. BrnusiHue BHYyTpeHHUX ()aKTOPOB Ha Ipolecc poToCUHTE3A.
3. POTOCHHTE3 U ypOKaH.
ITJIAH 3AHATUA:
1. Beimonnenue nabopatopHoi paboThl «BiusiHME BHEIIHUX yCIOBUI Ha MHTEHCUBHOCTH (OTO-
CHUHTE3a BOJIHBIX PACTEHUI.
PABOTA Ne 1. BausiHue BHEIIHUX YCIOBUN HA HHTEHCUBHOCTbh (POTOCHHTE3a BOJAHBIX PACTEHUM
MATEPUAJI 1 OBOPYJIOBAHUE: npoOupku, XUMHUYECKHUE CTaKaHYMKH, TEPMOMETD,
CKaJIbIIeJb, Yachl C CEKYHJHOW CTPENKOM, NUCTUILIMPOBaHHas BojAa, 4 % pacTBOp MEAHOTO Ky-
1I0pOCa, HACBILIEHHBIN aMMHaKoM, 1 % pacTBOp ABYXPOMOBOKHCIIOTO KaJIHsl, BETOUKH 2JI0JIEH.
OIIBIT 1. 3aBucumocTh POTOCHHTE3a OT MHTEHCUBHOCTH OCBEIICHHS
XO/Jl PABOTBI:
1. B3saTh BETOUKY 3JI0/1€M C HEMOBPEXKICHHON BEPXYIIEYHOHN MOYKOH, MHOU 6-8 cM. Iloape-
3aTh €e 0]l BOJIOW U MOMECTUTh B MPOOHPKY C BOJIOM Cpe3aHHBIM KOHIIOM BBEPX.
2. BBICTaBHTh MPOOUPKY C PACTEHUEM Ha SIPKHUI COTHEUYHBIN CBET. I3 cpe3aHHOTO KOHIA BETOYKH
HA4YMHAIOT BBIAENATHCA My3bIpbKH raza. Koraa Tok Mmy3bIpbKOB CTaHET PaBHOMEPHBIM, MOJCUU-
TaTh KOJIMYECTBO My3bIPbKOB, BBHIACTUBUINXCS B T€UeHHE | MUHYTHI (OTCUET MPOU3BOIUTH 2 pa3a
C MHTEpBAJIOM B | MUHYTY).
3. Ilepenectn MpoOUPKY C paCTEHHEM Ha PACCESHHBIA CBET, OCTaBUTh Ha 5-10 MUHYT a1 aman-
TallMU B HOBBIX YCJIOBUSX U IPOU3BECTH OTCUET Iy3bIPHKOB TAK )K€ KaK B IIEPBOM CIIy4ae.
4. TlocTaBuTh IPOOUPKY C OMBITHBIM PacT€HHEM B T€Hb, yepe3 5-10 MUHYT CHOBa IPOU3BECTU
OTCYET ITYy3bIPbKOB TaK, KAK ONKCAHO BBIIIIE.
5. BHOBB BBICTaBUTh MPOOUPKY C PACTCHHEM Ha SIPKUM COTHEYHBIN CBET, yepe3 5-10 MUHYT mpo-
U3BECTU OTCUET ITY3bIPHKOB.
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6. Bce nannple 3aHecTH B TaOIUITY:

OmnsITHOE pac- Ko-Bo ny3bIpbKOB KHCIOpOaa B 1 MUHYTY

TEHUE IIpu sipkomM cou- | IIpu paccesstHHOM B tenu IIpu sipxoM cour-
HEYHOM CBETE COJIHEYHOM CBETE HEYHOM CBETE
1 moBT. | 2 moBT. | 1 moBT. | 2 moBT. | 1 mOBT. | 2 MOBT. | 1 HOBT. | 2 MOBT.

Ornones KaHaa-
cKas

Cpennee

7. Caenatb BBIBOJ] O BIMSIHUM HHTEHCUBHOCTHU CBETa Ha Mpolecc (OTOCUHTE3A.

OIIBIT 2. Bnusinue cnekTpaabHOTO COCTaBa CBETa HAa MHTEHCUBHOCTH (DOTOCHHTE3a

XOI PABOTBI:
1. B Tpu XMMHYECKUX CTaKaHYMKa HAJIUTh PACTBOPHI: B NEPBBIN — AUCTUIIIMPOBAHHYIO BOJY; BO
BTopoi — 1 % pactBop K2Cr204, KoTOpBIii mOrsonaer cuHe-(prosieToBble CIEKTPBI U MPOITyCcKa-
€T KpacHble JIyuu; B TpeTuil — 4 % pactBop CuSO4, HaCBIIIEHHOTO aMMHMAKOM, KOTOPBIH MOIJI0-
Ia€T KpacHbIE CIIEKTPHI U MPOIYCKAET CUHE-(PHOIETOBBIE TyUH.
2. IIpoGupKy ¢ BETOUKOMN 3JI0JieH ONMYCTUTh B CTAKAHYUK C YUCTOW BOJOM, BBIIEPKATh 5 MUHYT
(pacTeHue TOJIKHO aalTUPOBAThCS K M3MEHUBIIMMCS YCJIOBUSAM). 3aTE€M IPOU3BECTU OTCYET
y3bIPHKOB, BBIJICUBIINXCS B TeueHUE | MUHYTHI (2 pa3a ¢ UHTEPBAJIOM B | MUHYTY).
3. [lepenectu npobupky ¢ pacternueM B crakaHuuK ¢ K2Cr204 (kpacHbIil 5KkpaH), yepe3 5 MUHYT
IPOM3BECTH OTCYET ITY3bIPHKOB.
4. CHOBa IOMECTHTH MPOOUPKY C PACTCHHEM B CTAaKaHYMK C BOJOH (OeCIBETHBII HKpaH), depe3
5-10 MMHYT MTOICYUTATH KOJIMUYECTBO ITY3bIPHKOB.
5. IomectuTh mpoOHUpKy ¢ pacteHueMm B crakaHduk ¢ CuSOs (cuHMIA 3KpaH), yepe3 5 MUHYT
HOJCUUTATh KOJIUYECTBO My3bIPHKOB.
6. CHOBa MepeHecTy NMPOOUPKY B CTAKaH C BOAOMW, Y€pe3 HECKOJIIBKO MUHYT MOJICUYUTATh KOJINYe-
CTBO Iy3bIpbKOB. PaboTy Bce BpeMs BEIYT C OJIHOM U TOH k€ BETOUKOH 3JI0/EH.
7. IlosryueHHBbI€ pe3yJIbTaThl 3aHECTU B TaOIUILY:

OneiTHOE Ko71-Bo ny3sIppKOB KHCI0poJa B 1 MUHYTY
pactenue becuserHbIit KpacHprii becusernpiii | Cunuii 5kpan | becneTHsli
9KpaH (Boja) IKpaH 9KpaH (Boja) (CuSOy) aKpaH (Boja)
(K2Cr204)
1 2 1 2 1 2 1 2 1 2
IIOBT. | MOBT. | TIOBT. | MOBT. | MOBT. | NOBT. | NOBT. | MOBT. | MOBT. | NOBT.
Onoxest ka-
HaJCcKas
Cpennee

8. Crenatp BBIBOJ O BIMSTHUM CHEKTPAIbHOTO COCTaBa CBETa HA MHTEHCUBHOCTh (DOTOCHHTE3A.
OIIBIT 3. BiusHue Temnepatypbl HA HHTEHCUBHOCTD (DOTOCHHTE3a
XO/Jl PABOTBI:
1. [IpoOupky ¢ BETOUKOW 3J70J€M MOCIEeI0BATEIbHO TOMECTUTh B CTAKaHYMKH C BOJIOM pazHOM
temmepatypsl (10 °C, 15 °C, 25 °C). OnmbiT npoBecTy TIpH APKOM COTHEYHOM CBETE, B ABYX IO-
BTOPHOCTSIX.
2. Pe3ynbTaThl (KOJMYECTBO BBIICIMUBIINXCS MYy3bIPbKOB B TeUeHUE | MUHYTHI) 3aHECTH B TaOJIM-

my:

OneITHOE pacTeHMe Kon-Bo ny3sIppKOB KHCIOpoaa B 1 MUHYTY

Ipu Temneparype 25

pu Temneparype 10
°C

pu Temneparype 15
°C

e

1 oBT. ‘ 2 MOBT.

1 1OBT. ‘ 2 NOBT.

1 moBT. ‘ 2 MOBT.

OroJies KaHaaCKas

Cpennee

3. Cnenatpb BBIBOJ O BIMSHUU TeMIEpaTypbl HA UHTEHCUBHOCTH ()OTOCHUHTE3A.
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Paznen S. MunepasibHOe IMTAHUE PACTEHHI.
Tema 8. [TouBa Kak HCTOYHUK MUTATEJIBHBIX BElIECTB.
3AHSTHE Ne 9 (2 yaca)

MUMKPOXMMUYECKHNI AHAJIN3 30JIbI

BOITIPOCHI I ITOAT'OTOBKMU:

1. 3HaueHne MMHEpAIbHBIX AIEMEHTOB B )KU3HU PACTEHUM.

2. MeTopl nccieioBaHus MOTPEOHOCTH PACTEHUI B DJIEMEHTaX MUTAHUS.

[TJIAH 3AHATUA:
Brinonnenue naboparopHoit pabotsl « MUKPOXUMUYECKHM aHATH3 30JIbI».
PABOTA Ne 1. MUKpPOXUMHYECKHUI aHAINU3 30JIbI
3oma, mosrydyaeMasi Ipy C)KUTAaHUHM PACTEHUMN, COAEPKHUT OOJBIIOE KOJTUYECTBO IJIEMEHTOB,
cpeau KOTOphIX pasznuuatoT MakpoanemenTsl (P, S, K, Ca, Mg) u mukposnements! (Fe, Cu, Zn,
Mo, Mn u 1p.)
MATEPHAIJI U OBOPYJIOBAHUE: 307na, monyueHHas Mpu CKUTAHUH JIUCTHEB, JPEBEC-
Has 3013, 20 % pactBop HCI, 1 % pactBop H2SO4, 10 % pactBop NHs, 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, TUCTUIUITMPOBAHHAS BOJIA,
POOUPKH, BOPOHKA, TUIETKH, PUIBTPOBANIbHAS Oymara, KapaHJaml 1o CTeKITy, CTCKIISTHHbBIC T1a-
JIOYKHU C 320CTPEHHBIM KOHIIOM, MUKPOCKOII, TPEIMETHBIE ¥ IIOKPOBHBIE CTEKIIA.
XOH PABOTBI:

1. TIpurotoBuTH JIBE BBITSHKKH 30JIbI: OJHY B Boje, BTopyio — B 20 % pactBope HCI. [l
3TOr0 HACHINIATh B MPOOHUPKY 301y PACTCHHHA W 3aJIMTHh MPUMEPHO 4-X KpaTHBIM 00BEMOM BOJIBI
win 20 % pactBopom HCI. OtdunsTpoBaTh Mogy4eHHbIC PACTBOPHI B YUCThIC MPOOUPKHU Yepes3
CKJIaayaThie (QUIbTPHI.

2. IluneTrkoi HaHECTH Ha MPEIMETHOE CTEKJIO MaJleHbKHE KarellbKH pacTBOpa U pEaKTUBa
Ha PacCTOSHUM 2 — 3 CM JpYyT OT Japyra.

3. C moMOIIbI0 CTEKIISIHHOM MalOYKH COEIUHUTH KamelbKH TOHKHM AYrooOpa3HbIM KaHa-
oM. B mecTe coennuenus mpoHadroAaTh 00pa3oBaHue KPUCTAILIOB.

4. Kpucramimyeckuif 0CcaJoK pPacCMOTPETh MOJ MUKPOCKOTIOM U 3apUCOBaTh. 3amucarb
YpaBHEHHUS MPOBEICHHBIX peakiuii. CaenaTh BEIBOJ O MPUCYTCTBHH TOTO WJIH HHOTO JJIEMEHTA B
30JI€ PaCTCHUN.

Peakuus Ha x7op:

KCI + AgNOz = AgCl | + KNOs

benblii TBOpO-
YKUACTBIA 0CaJI0K
Peakuus Ha kanuii:
Na2PbCu(NOz3), + 2 KCI = KoNa2PbCu(NO3)2 | + 2 NaCl
Kpucrammmuecknii ocamgok
Peaknusa Ha kanbui:
CaCl; + H2SO4 = CaSOq4 | +2 HCI
Kpucrannnuec-
KHH 0CaJI0K
Peaknusa Ha Maruui:
MgClz + Na2HPO4 + NHz = NH4MgPO4 | + 2 NaCl
Kpucrannnueckuit
0CaJI0K
Peakmus va pocdop:
H3PO4 + (NH4)2M004 + 21 HNO3 = (NH4)3PO4 <12 M0oO3 | +21 NH4NOs
Kpucrannmdeckuii ocagok
Peakuus Ha cepy:
Na2SO4+ Sr(NO3)2 = SrSO4 | + 2 NaNO3
Kpucramnuuec-
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KHUH 0CaJioK
Peakuus Ha xeneso:
4 FeCls + 3 K4[Fe(CN)s] = Fes[Fe(CN)s]s + 12 KCI
bepnnHCckas na3zypb

Pa3znen 7. Ibixanue pacrennii (0uosioruyeckoe OKHCIEHHE).
Tema 11. CymiHOCTb M POJIb IbIXaHUSA B "KU3HU PACTEHHI.
3AHATHE Ne 10 (2 gaca)
MHTEHCUBHOCTD JbIXAHWS PACTEHMIA

BOITPOCHI VTS ITOAI'OTOBKMU:

1. CyniHOCTb ¥ pOJib IbIXaHUS B KU3HU PACTECHUM.

2. lHTeHCUBHOCTD JpIXxaHusl. VI3MeHeHne HHTEHCUBHOCTHU JbIXaHUs B OHTOI'€HE3€ PACTEHUI.

[TJIAH 3AHATUA:
1. Beinonnenue nabopaTtopHoil paboTsl «OmpeneraeHe UHTEHCUBHOCTH JIbIXaHUS 10 KOJIU-
yecTBy BoienuBiierocs CO; (meton boiicena — Mencena).
PABOTA Ne 1. Onpenenenre MHTEHCUBHOCTH JIbIXaHUS 110 KOJUYECTBY BBIJEIHUBILErOCs
yraekucioro rasa (Meron boiicena — Mencena)

VHTEHCUBHOCTD JbIXaHUS ONPENENIAETCS KOJIMYECTBOM MUJUIUTPAMMOB YIJIEKHCIIOTO rasa,
BBIJICTIUBIIErocs 3a 1 4ac mpu OKUCIeHUH | T pacTUTENBHON MacChl.

MATEPUAIJI 1 OBOPY/JIOBAHMUE: Becsl ¢ pazHoBecamu, IpuOOp 1J1sl ONpEesICHUsl UH-
TEHCUBHOCTH JIBIXaHHS, PACTUTEIbHBIH 00BEKT (mpopocmue cemena), 0,1 M pacrBop NaOH,
pacTBOp MIaBETIEBON KUCIIOTHI, pacTBOp (GeHon(TaIenHa, MUIeTKa, MepPHbIA MIHHAP.

XOHI PABOTBI:

1. YpaBHOBECUTH BEChI U B3BECUTH PACTUTEIbHBIA MaTepUal.

2. B amxHIO0 YacTh npudopa Hanuth 10 Mt menoun NaOH.

3. B BepxHIOI0 YacTh NpubOpa MOMECTUTh HABECKY PACTUTEIBLHOIO Marepuaia U 3apuKCcH-
pOBaTh BpeMs Hayaja OMbITa.

4. Yepes 30 — 40 MuH TUTPYIOT 11aBeNeBOM KuciaoToi no ¢penondranenny 10 M KOHTPOIIb-
ol 1 10 mu1 onsITHOM 1mienoun (1 it kucnorsl = 1 Mr COy).

5. PesynbraThl 3aHectu B Tabauiy. [1o Mosy4eHHBIM JAaHHBIM BBIYHCIUTh UHTEHCUBHOCTh
JIBIXaHUSI.

Pacturens- Macca [Tponomxu- TuTtpoBanue (M) Nuten- Cpen-
HBI 00BEKT (r) TEIbHOCTh Kon- O Pa3- | CUBHOCTH Hee
orbITa (MHH) TPOJIb IBIT HUIA B TBIXaHUS
TUTpE

OOPMVIJIA [JIs BBIUMCIIEHUA MTHTEHCUMBHOCTU AbIXAHUWA:
i = Amump. e 60mun. o1
m ot

Haeecku onsima

3AHATUE Ne 11 (4 gaca)
JIBIXATEJIBHBI KODDOOUITUEHT

BOITPOCHI IUTA ITOAI'OTOBKMU:

1. CyOctpaThl apixanus. [{prxaTeabHblil KOG GUITMEHT.

2. 3aBUCUMOCTb JIbIXaTeIbHOTro K03 uiimenTa ot kauecTBa cyocTpara JIbIXaHHs.

[TJIAH 3AHATUA:

Brmonnenue naboparopHoil paboTsl «OmnpeneneHue IpIXxaTeabHoro koaddguuuenta mnpo-

PacCTaOIINX CEMSIHY.
PABOTA Ne 1. Onpenenenue apixateabHOro Ko uIeHTa npopacTaonmx ceMsH
JlbIxaTenbHbIM KO3((UIIMEHTOM Ha3bIBa€TCsl OTHOLICHHE 00beMa BBIIEJIEHHOrO MpH Jbl-

XaHUU YTIEKUCIIOro ra3a K 00beMy MOTJIOIEHHOT0 KUCIIopoa. BennynHa qpixatenbHOro Ko3g-
(uIMEeHTa 3aBUCUT OT TOT0, KAKHE BEIIECTBA UCIOJb3YIOTCS IIPU JbIXaHUH.
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MATEPUAIJI 1 OBOPYJIOBAHUE: nmpopocuine cemena, 20 % pactsop NaOH, mpubop
JUTSL OTIPEJICJICHUsS JbIXaTenbHOro Kod(dduimenTa, crakaH ¢ BaTOM, MOJIOCKH (DUIBTPOBAIHHOU
Oymaru, Ba3eJIMHOBOE MacJIO, TUHIICT.

XOHI PABOTBI:

1. ITomecTuTh B TPOOUPKY MPOPOCIIUE CEMEHA COM (/IO MOJIOBUHBI MPOOUPKH). 3aKPHITH
npoOUpPKy MPOOKOH CO CTEKIITHHON TPYOKO.

2. Ilpy HAKJIOHHOM TIOJIO)KEHUU MPOOUPKH, BBECTH B TPYOKY KaIlJIF0 Ba3eJIMHOBOTO Macia.
[TocTaBUTh MPOOHUPKY B CTaKaH C BATOM.

3. OTMeTUTh, T HAXOIUTHCS KaIllsl IEPBBIM PE3WHOBBIM KOJILIIOM. Yepe3 5 MUH OTMETHTh
BTOPBIM KOJIBIIOM, KAKO€ PACCTOSHUE MPOLLIA KAIlisd. DTO pacCTOsTHUE (PUKCUPYIOT.

4. OnbIT TOBTOPUTH 3 pasza, BCe BpeMs, BRITPSAXHBAsI KAILIIO Ha (GMIBTPOBAIBHYIO OyMmary.

5. Cmouuth Kycouek (puiabTpoBanbHOl Oymaru 20 % pacTBOpOM IIeNOYH, BBECTH €r0 MUH-
[IETOM B NMPOOHUPKY TaK, YTOOBI OHA He Kacajach MpoOKU. [IOBTOPUTE OMBIT C Ba3EIMHOBOM Karl-
nen 3 pasa.

6. PesynbTar 3aHectu B Tabuuiy. [10 monmy4eHHBIM TaHHBIM BBIYMCIIUTD JBIXATEIbHBIA KO-
G UIHIEHT.

Pacru- Paccrostaue 3a 5 muH (6e3 | Paccrosinue 3a 5 muH (co me- | Cpennee 2 | K
TEIbHBII IEJI0YH) JIOYbIO0) — cpenHee
00BEKT VCO2 — VO3 (cm) VO2 (cm) 1 VCO;
VCO> VO,
1 2 3 | Cpen- 1 2 3 Cpen
Hee | Hee 2

3AHATUE Ne 12 (4 yvaca)
I[TOTEPA CYXOI'O BEHIECTBA IT1PU ITPOPACTAHUU CEMSH

BOITPOCHI IUTA ITOAT'OTOBKMU:

1. OcobeHHOCTH TPOpacTaHUs CEMSH.

2. B3aumocBsI3b IPOLIECCOB JbIXaHUs U (POTOCHHTE3A.

ITJTAH 3AHATHUA:
Brinonnenue nadopatopHoii padoTsl «IloTeps cyxoro BemiecTBa Ipy MpOpacTaHuy CEMSH.
PABOTA Ne 1. ITotepst cyxoro BemiecTa pu NpopacTaHUK CEMSIH

JlpIxaHWeM Ha3bIBalOT OMOJIOTHYECKOE OKHUCIEHHE OPraHUYECKUX BELIECTB /10 YTIIEKUCIIOTO
rasa M BOJIbI, TpOUCXoJislIee ¢ 0cBOOOKAeHneM 3Hepruu. Hanbosee y1o0HbINH 00BEKT U1 yueTa
KOJIMUECTBA U3PACX0/I0BAaHHBIX HA JbIXaHUE OPraHWYECKUX BELIECTB — IPOPACTAOIINE CEMEHA.

MATEPHUAJI 1 OBOPYJIOBAHMUE: cemena cou ((hacomu), BECbl C pa3HOBECAMH, OTTHJIIKH,
CYLIMJIbHBIN MIKad, OIOKCHI, KPUCTAJUIU3ATOP, CTaKaHbl, (QUIbTpOBaiIbHAs Oymara, BoJa.

XO/ PABOTHI:

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

2. Oany nopiuio cemsiH nmoMecTuTh Ha 40 — 50 MUH B cTakaH ¢ HEOONBITUM KOJIUYECTBOM
BOJIbI /1151 HAOyXaHHUs.

3. BTopyIo TIOPIMIO CEeMsAH TIOMECTUTH B GIOKC M BHICYIIMTH mpu Temnepatype 1300 He me-
Hee | gaca. OxaauTh ceMeHa U CHOBA B3BECHTb.

4. HamonHUTh CTakaH BIAXHBIMU OINUJIKAMHM, Pa3IoXKHUTh HaOyXIIMe ceMeHa U MOKPBITh UX
cBepxy onuiakaMu. [lomecTuTh cTakaH B TEMHOTY M IO MEpE MOJICBIXaHUS OMUIIOK MOJIUBATH BO-
JIOM.

5. Uepes Henento U3BJIEYb MIPOPOCTKH U3 OMUIIOK, TPOMBITh KOPHH, OCYLIUTh UX (PUIBTPO-
BaJIbHOM OyMaroii 1 B3BECUTb.

6. BeicymuTh IpOpPOCTKH B CYIIMILHOM IIKady A0 aOCOJIIOTHO CyXOro COCTOSIHMS, OXJia-
JITh U B3BeCUTh. [loyyeHHbIe JaHHbIe 3aHeCTH B TaOnuiy. CrenaTh pacueTsl M BHIBOJL.

Macca 10 cemsn (1) | Conepixa- Macca 10 nipo- Conepxanue | Iloteps cyxoro Bemie-
HHE BOOBI pocTKOB (T) BOJIbI B IIPO- CTBa
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BO3JyLI- abco- B CEMEHAX | ChIpasd abco- poctkax (T) BT Ha 10 B % oT
HO — Cy- | JIFOTHO — (r) JIOTHO — CEeMSIH abco-
xas cyxas cyxas JIOTHO
CyXoi

Macchbl

CeMsiH

Pasnea 8. Poct u pazBuTHe pacTeHui.
Tema 15. ®UTOropMOHbI KAK OCHOBHbIE PEryJsiTOPbI POLECCOB POCTA U Pa3BUTHS.
3AHSATUE Ne 13 (6 uacoB)
POCTOBBIE JIBIDKEHUS PACTEHMI

BOITPOCHI IUTA ITOAT'OTOBKMU:

1. [Tonsitue o nBUKeHUU pacTeHuil. CriocoObl TBUKEHUS.

2. Tponusmsl. Buabl Tponu3mos.

3. Hactuu. Buae! Hactuii.

[IJTAH 3AHATUA:
Brimonuenue naboparopHoit pabotsl «PocToBbIe NBIKEHUS pacTeHU (3aKaKa OIbITa).
OIIBIT Ne 1. 'mapoTtponuzm

Tponu3M, BbI3BIBaEMbIA OAHOCTOPOHHHM BOJIOCHAOKEHUEM, HA3bIBACTCS THUIPOTPOIU3-
MoM. CIIOCOOHOCTH K TOJIOKUTEIBHBIM THAPOTPONMYECKUM U3rHOaM XOpOIIO BBIPAXKEHA Y KOp-
HEell, KOTOphIe IPU HEPAaBHOMEPHOM paclpeeNieHUU BIAard B MOYBE PAcTyT B Oojiee BIaKHbBIE
YYaCTKH.

MATEPHUAIJI 1 OBOPYJIOBAHMUE: creknsHHbIC OaHKH, CTEKJISTHHBIC TUIACTUHKH, Yalllka
[letpu, punsTpoBanbHas Oymara, UTOJIOYKH, TPOPOCIINE CEMEHA MIICHUIIBI.

XO/I OIIBITA:

1. K ¢punbrpoBasibHOll Oymare, KOTOpOil OOBEPHYTHI CTEKJISIHHbIE IJIACTUHKH, PUKPEUTh
UTOJIOYKaMHU MPOPOCIINE CEMEHa MIISHUIIB TaK, YTOOBl KOPEUIKH ObLIM HANPaBIIEHbI TOPU30H-
TaJbHO WJIN BBEPX.

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

3. Oany 6aHKy HaKpHITh Yamkoi [leTpu, Apyryro OCTaBUTh OTKPBITOM.

4. Yepe3 Henemo MpOHAOIOAATh U 3apUCOBATH IMOJOKEHHE KOPEIIKOB B 000MX OaHKaX.
Crenatb COOTBETCTBYIOIIMNA BBIBOI.

Pactutenbubiii 00BEKT [TonoxkeHrne mpopoCTKOB
JI0 OIBITA IIOCJIE OIBITA

[Tpopocuire ceMeHa nieHu-
1bI

OIIBIT Ne 2. I'mnporponusm
MATEPUAIJI 1 OBOPYJIOBAHME: aBe uamku lletpu ¢ kpblikamu, NpopocIIne ceMe-
Ha, IUIaCTWJINH, BOJA.
XO/I OIIbITA:
1. 3 mimactunmHa n3rotoBUT 2 Koaela. [1onoxuts kaxknoe Ha qHo vamek [lerpu.
2. Ha xonplax pasjioXHTh MPOPOCIINE CEeMEHa MIIEHHUIIbl TaK, YTOObl KOPHH IIIH MO KOJIb-
my.
3. B onny vamky [lerpu HanuTh BOLy B KOJIBIO U 32 KOJIBLIO, B IPYTYIO — TOJIBKO B KOJIBLIO.
4. O6e yalku cBepXy HaKpbITh KpbIIIKaMH. Yepe3 Heelo pacCMOTPETh U 3apucoBaTh IMo-
JIOKEeHHE KOpHEH B 00enx Jamkax.

PactutenbHbIi 00BEKT [TonoxeHne nMpopoCTKOB

J0 OIIbITa ITOCJIC OIIbITA

IIpopociire ceMeHa nieHu-
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11b1 | |

OIIBIT Ne 3. I'eoTponuzm
I'eoTponusm — 3T0 M3rHOaHNE YacTell PacTEHUs MO/ BIUSHUEM OJHOCTOPOHHETO NEHCTBUS
CHUJIBI 3€MHOTO MPUTSHKECHUS.
MATEPUAIJI U OBOPYJIOBAHUE: npopociiue cemena, GpuibTpoBaIbHAs Oymara, cTa-
KaH WM MEPHBIA HUIHHID.
XO/ OIIBITA:
1. Ha kycouke QuibTpoBanbHOM Oymaru pas3ioxuTh MPOPOCIINE ceMeHa cou Ui (Gacoiau
TaK, YTOOBI KOPEIIKA CMOTPEIIH BBEPX.
2. B crakan (MepHbIH uiIMHAP) HAMUTH Boy (1/4 dacTh). @MIbTpOBaIBLHYIO Oymary ¢ ce-
MEHAMH CBEpHYTh B PYJIOHUYMK U MTOCTABUTH B CTAKaH C BOJIOM.
3. Uepe3 1 — 2 nHS paccMOTpPETh M 3apUCOBATh IMOJOXKEHUE KOpemKoB. Crenatb COOTBET-
CTBYIOLIMI BBIBOJI.

PactutenbHbIil 00BbEKT [TonokeHne MpopoOCTKOB
JIO OTIbITa 110CJI€ OIBITA

[Ipopociuine cemena cou

OIIBIT Ne 4. ®oTtotponusm

@oTOTpONM3M — 3TO U3rMOaHUE PacTyIIUX YacTeil pacTeHUs MOJ BIMSHHUEM OJAHOCTOPOH-
Hero (OokoBoro) ocsemieHUs. SIBieHHe (GOTOTponu3Ma ya00HO HAOJIFONATh HAa KOJICONTHIISIX
3J1aKOB.

MATEPUAIJI 1 OBOPYJIOBAHUE: npopocTku siUMEHsI, BbIPAILICHHbIE B CTaKaHYHMKE C
ONUJIKaMH, (POTOTpONUYECKAs KaMepa.

XO/H OIIBITA:

1. C ogHOM CTOPOHBI CTAaKaHYMKA KapaHJIAIlIoOM I10 CTEKIy MOANUCATh CIIOBO «CBET».
2. CtakaH ¢ IpOPOCTKAMH SIUMEHS HAKPBITh (POTOTPONMYECKON KaMepoi (KapTOHHOH KOpOOKO#
C OTBEPCTUEM) TaK, YTOOBI LIEJIb HAXOAMJIACh HA YPOBHE MMPOPOCTKOB C TOM CTOPOHBI, /i€ HalH-
CaHO «CBET».
3. Yepe3 Henento MpoHAOIIOJATh W 3apUCOBATh MOJOXKEeHHE KoyeonTuwied. Crenatb COOTBET-
CTBYIOIIMI BBIBOJI.

PactutenbHbIi 00BEKT [TonoxeHne NpopoCTKOB
JIO OIbITA IIOCJIE OIBITA

ITpopocTKH sTUMEHS

Paznen 10. YcToiiunBoCcTh pacTeHHii K He0JIaronpusiTHLIM (aKTopam cpebl.
Tema 19. Buabl ycTOHYHBOCTH. Y CTOHYMBOCTh KAK NPH3HAK, 32JI05KCHHBIN B HACJIe/I-
CTBEHHOM OCHOBe.

3AHATHE Ne 14 (2 yaca)
3AIIATHOE JIEUCTBUE CAXAPA HA LIUTOIUIAZMY TP 3BAMOPAXUBAHUN
BOITPOCHI JUIA TTOAT'OTOBKMU:
1. YcroitunBocTh pacTeHuid. Buasl ycroiunBoCTH.
2. OCHOBHbIE MPUYMHBI THOETN pacTeHU MpHU EHCTBUU HU3KUX OTPUIATEIBHBIX TEMIIepa-
TYyp.
3. 3akanmBanue. a3pl 3aKaINBAHHASA.
ITJTAH 3AHATUA:
Brinonnenue gabopatopHoil paboThl «3amuTHOE JEHCTBUE caxapa Ha HUTOIIa3My IMpH 3a-
MOpaXUBaHUM.
PABOTA Ne 1. 3ammtHOE AeiicTBUE caxapa Ha HATOIUIa3My IIPH 3aMOPaKUBAHUH
[Ipu 3amep3aHUM PAaCTUTENbHBIX TKaHEH B MEXKJIETHHKAX 00pa3yloTcs KpUCTAJUIbI JIbJa,
KOTOpBIE€ OTTATUBAIOT BOLY OT LUTOILIAa3Mbl. Eciy nuToniazMa HEIOCTaTOYHO MOPO30yCTONYH-
Ba, TO OHA, HE BBIACP)KAaB 00E€3BOKHUBAHHUSA, A TAK)KE MEXaHUUECKOTO JIABJICHUS KPUCTAJIIOB JIbJA,
KoaryJaupyer. Y CTOWYMBOCTh KOJIJIOMI0B LIUTOILIa3Mbl MOKET OBITh IOBBIIIEHA 3aIIUTHBIMU Be-
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[IECTBAMHU, CPEIU KOTOPBIX BaskHAsl POJIb MPUHAIICKHUT PACTUTEIBHBIM CaxapaMm.

MATEPHAIJI 1 OBOPYIOBAHUE: kopuemnoa ceekibl, 0,5 M u 1 M pactBopsl caxapo-
3b1, 8 % pactBop NaCl, cHer wiu nen, moBapeHHas COJib, TEPMOMETP, CKaJIbIICIb, JIe3BUE, (hap-
dopoBas yarka, MpOOUPKH, MUKPOCKOT, IPEIMETHBIC U MOKPOBHBIC CTEKIA, (DUIBTpOBaIbHAS
OyMara, KapaHJalll 10 CTEKIy.

XO/ PABOTHI:

1. B moanucanubie MpoOMPKH HAJIUTh PACTBOPHI: B NIEPBYIO BOAY, BO BTopyro — 0,5 M pac-
TBOP caxapo3bl, B TpeTbio — | M pacTBOp caxapo3bl.

2. VI3 ouuIIeHHOTO KOPHEII0/la CBEKJIbI clieiaTh 9 OAMHAKOBBIX MO pa3Mepy Cpe3oB, TOJ-
IUHOM 1 MM.

3. ITomecTutsb cpe3bl B haphopoByIO HallKy U IPOMBITH BOJIOU AJIs YJaJIEHUsI COKa, BHITEK-
LIETO U3 MOBPEXKIEHHBIX KIIETOK.

4. ITomectuthb 1o 3 cpe3a B KXY IPOOUPKY.

5. IlpuroTroBUTH OXJaIUTENbHYIO cMech. st aToro x 3 yacTsiM cHera Wjid OUTOTO JibJa
npubaBuTh | YacTh MOBaPEHHOM COJIM U TIIATEIHHO MEPEeMEIaTh.

6. Ilorpy3uth npoOUpPKH B OXJIATUTENBHYIO cMech Ha 15 — 20 MuH, 11OCJIe Yero MOCTaBUTh B
CTaKaH C BOJOW KOMHATHOW TeMIEPaTyphl JIJIsl OTTAaHBaHHUSI.

7. Ilocne oTTaMBaHMsl OTMETUTh OKpPAaCKy CpE30B M KHJIKOCTU B npobupkax. [IpoBeputh
YKM3HECTIOCOOHOCTh KJIETOK, MOJABEPrHYB MX Iuiasmoiu3dy B 8% pactBope NaCl. Jlns storo Ha
npeaMeTHOe cTekso B Karumo pactBopa NaCl momecTuTh TOHKHE cpe3 Kycodka KOPHEILIona
CBEKJIbL. Uepe3 HECKOJIbKO MUHYT MTPOHA0II0IaTh B MUKPOCKOIT HACTYIIJICHHUE T1a3MOJU3a.

8. Pesynbrarel 3aHecTu B Tabnuily. B BbIBoje OOBSACHUTH pa3inyusl MEXKIY BapUaHTaMU
OTbITa, OTMETHB 3HAYEHHE Caxapo3bl KaK 3aIIMTHOrO BEIECTRA.

Bapuants! onbiTa Oxpacka BHEIIHEro Oxkpacka cpe3oB KonunyecTtBo miasmo-
pacTBopa JU3UPOBAHHBIX KilE-
TOK
Bona
0,5 M pactBop caxa-
PO3bI
1 M pactBop caxapo-
3bl

3AHATUE Ne 15 (4 ygaca)
KAPOCTOUKOCTb JINCTbEB PACTEHUI
BOITPOCHI IUTA ITOAT'OTOBKMU:
1. XKapocTtoiikocTb pacteHuid. OCHOBHbIE IPUYMHBI T'MOENIN paCTeHUH MPH JAEHCTBUU BHICO-
KHUX TeMIepaTyp.
2. ®U3HOJIOTHYECKUE a/IallTAlluU PACTEHUH K IECTBUIO BBICOKMX TEMIIEPATYP.
3. IlyTy nOBBIIEHHUS )KaPOCTOMKOCTH PACTEHUM.
ITJTAH 3AHATUA:
1. Breimonnenue nabopatopHoit paboThel «OmnpeseneHue KapoCTOUKOCTH JUCThEB PACTEHUH I10
O.0. MauxoBy».
PABOTA Ne 1. Onpenenenue xapoCTOUKOCTH JINCTbEB PaCTEHUN
MeTto1 OCHOBaH Ha IPOHUKHOBEHUU COJITHOM KHCIIOTBI YEPE3 MOBPEXKICHHBIE IJIa3MaTH-
yeckue MeMOpaHbl B KJIETKY U B3aUMOJIEUCTBUU €€ C XJIOPO(HUIIIOM, B pe3ysbTaTe 4ero BbITEC-
HSETCA MarHuii u3 ero mMoJjekyisl. Obpasyercs ¢peouTHuH, KOTOPBIA MPUIAET JUCTHIM OYypyrO
OKpPACKY U CIIY)KUT KpUTEpHUEM MOBPEXKACHUS LIUTOIIA3MBI.
MATEPUAIJI U OBOPYIIOBAHMUE: BonsiHas 6aHs, TUIMTKA, TEPMOMETp, MUHIIET, KPU-
crajumsaTop, yamku Ilerpu, 0,2 H pacTBOp CONSHOM KUCIOTHI, BOJA.
XO/J PABOTBI:
1. Boasnyio 6aHio HarpeTs 10 Temmepatyps! 40 °C. B BoIy OIyCTHTB 5 JTHCTHEB OMBITHOTO pac-
Tenus. OctaBuTh Ha 30 MUHYT (TeMIepaTypy HOCTOSHHO TOIepKuBath Ha yposHe 40 °C).
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2. Yepes 30 MUHYT MEpEeHECTHU OJMH JUCT U3 BOJSHOW OaHHW B KPUCTAIU3ATOP C XOJOJIHOM BO-

JIOH.

3. Temnepatypy B 6aHe noauaTh Ha 5 °C, uepe3 10 MUHYT IepEHECTH BTOPOIA JIHCT B KPUCTAIIIN-

3aTOP C XOJIOJIHOW BOJIOM.

4. Yepes xaxpie 10 MUHYT MoJHUMAIOT Temreparypy Ha 5 °C, 6epyT moodepenHo 1mo ogHoOMY
JTHCTY, TIEPEHOCAT B KPUCTAIUIH3ATOP C XOJIOAHOI BOOH (TemMmepaTypy Boasl oBoasaT 10 60 °C).
5. JIuctes mepenectu B yamku [letpu (1o oHOMY JIMCTY B KQXAYIO Yamiky) u 3anuth 0,2 H pac-
TBOPOM COJITHON KHUCIIOTBI.
6. Uepe3 20 MUHYT CMOTPST pe3yJibTaThl. JKUBBIE JTUCThSI PACTEHUIN OCTAIOTCA 3€JICHBIMHU, MEPT-
BbIe — OyperoT. Pe3ynbTaThl 3aHECTH B TAOJUILY, HCIIOB3Ysl YCIOBHBIE 0003HAUYCHUSI:

Bune! pacre-
HUM

HNHTEeHCMBHOCTH OOYPEHUS TP TEMIIEPATYPE

40°

45°

50° 550 60 °

YcnoBHbIe 0003HAYEHUS .

— — OTCYTCTBUE MOOYpEHUS
+ — OYeHb MaJIOE KOJI-BO OypBIX MATEH
++ — OypbIX ISATEH MHOT'O
+++ — OypbIX MATEH OYEHb MHOTO
++++ — THCT NOTHOCTHIO OypBIN

1. CrenaTh BBIBOJ O ’KapOCTONKOCTH JIUCTHEB OMBITHBIX PACTEHUH.

6 IMJAKTUYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIE C

€/ICTBA, NOKA3aTCJIM U KPUTCPUHU OLICHUBAHUSA KOMIIeTeHIii

Wnnekc | Ouenounsie | Ilokasarenu oue- | Kpurepuu oneHuBaHusS CPOPMHUPOBAHHOCTH KOMIIE-
KOMIIe- CpeacTBa HUBaHUs TEHIUH
TEHLIUH
OIIK-8 | Tect Husknii KonnuecTBo npaBUIIBHBIX OTBETOB HA BOIPOCHI TECTa
[TK-2 (weynosneTBopu- | Mmenee 60 %
TEJILHO)
[Toporossrii KonnyecTBO NpaBUIIBHBIX OTBETOB HA BOIPOCHI TECTA
(ymoBierBopu- | ot 61-75 %
TEJILHO)
ba3oBbIit KonnuecTBo npaBUIBbHBIX OTBETOB Ha BOIPOCH! TECTa
(xopomo) ot 76-84 %
Beicokuit KonnuecTBo npaBUIBHBIX OTBETOB Ha BOMIPOCHI TECTa
(oTIMYHO) ot 85-100 %
Pemenune Huskuii (Heyno- | 1) CTYOeHT JOMyCTMJI YHCIO OIIMOOK M HEIO0YETOB
KOHTPOJIb- BJICTBOPUTENIBHO) | MPEBOCXOAIIEE HOPMY, MPU KOTOPOHl MOXKET OBITh
HBIX 3a/1a4 BBICTABJICHA OLIEHKA "yJIOBIETBOPUTEILHO";
(KOHTPOJIB- 2) CTYAEHT NPaBUJIBHO BBHIMOJIHWI MEHEE IMOJIOBHUHBI
Has paboTa) paloThI.
[Toporossrii 1) cTyeHT npaBUIILHO BBIMIOJIHUI HE MEHEE IOJIOBU-
(ynoBieTBopu- | HBI pabOTHI MU TOIYCTHIT:
TEJIHLHO) a) He OoJiee TBYX rpyObIX OIMTHOOK;

0) He Oonee o1HOM TPyOOI M OJTHOW HErpy0Ooil omuo-
KU ¥ OJTHOTO HEJ0YeTa;
B) He OoJiee IBYX-TpeX HErpyObIX OIHOO0K;
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T') OIHOHM HEerpyOoii OIMOKHU U TPEX HEJOUYETOB;
Jl) TIPU OTCYTCTBUHU OIIUOOK, HO TPU HAINYHH YETHI-
pEX-TISITH HEJIOYETOB.

bazogsiii (xopo-
1110)

1) cTyneHT BBIOJHWI PabOTy IMOJHOCTHIO, HO JIOMY-
CTHJI B HEM:

a) He OoJiee OAHOM HErpyOOi ONMTMOKH U OJTHOTO HEI0-
yeTa;

0) He OoJiee IBYX HEJIOUYETOB.

Bricokwuii (oT-
JIUYHO)

1) cryneHT BBITONIHUI paboTy 6e3 ommboK U Hegoue-
TOB;
2) nomycTuil He 60Jiee 0JTHOTO HEA0UETa.

Koucnekr

Huzknii (Heyno-
BJIETBOPUTEJIHHO)

1) CTyAeHT MOArOTOBUI KOHCHEKT, B KOTOPOM OTCYT-
CTBYET JIOTMYECKas IOCJIEOBATEIbHOCTh U CBSI3aH-
HOCTbh MaTepuana;

2) He BblJIEprKaHa IOJHOTA U3JIOKEHUSI MaTepraa;

3) He ucnonb3yeTcs JONOJHUTENbHAS TUTEPATYPa;

4) ecTb HE1OUETHI B 0(OPMIICHUH;

5) HapymieH opdorpadUueCKHii peKUM.

[ToporoBssilii
(ynoBneTBopHu-
TEJILHO)

1) cTyneHT moAroTOBUJI KOHCHIEKT, B KOTOPOM H3J0-
KEH OCHOBHOM Marepuaj, COOTBETCTBYIOUIMH BbI-
OpaHHOI TeMe;

2) nomymieHbl HETOYHOCTH, HapylleHa I0Ccie10Ba-
TEIbHOCTh U3JI0KEHUS MaTepuala;

3) B oopMIIEHUHM KOHCIEKTA JONYLIEHbI HETOYHOCTH.

bazossiii (xopo-
1110)

1) cTyaeHT moAroToBMJI KOHCIIEKT, B KOTOPOM YE€TKO
U3JI0KEH MaTepHal;

2) cobioIeHbl BCe MmpaBmiia opopMiieHUs U TpeOoBa-
HUS 110 €T0 HalKMCaHUIo.

Beoicokwuii (o1-
JIUYHO)

1) cTyneHT ycBoMJ MaTepual MO BHIOpAaHHOW TeMme,
MCUEPIIbIBAIOIE, T'PAMOTHO, MOCIIEA0BATENbHO U JIO-
T'MYECKU M3JIaraeT ero CoJeprKaHue;

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

3) npu HaNMCAHUU MCIOJIb30BaHA COBPEMEHHAs! JIUTE-
partypa, mposiBIIeHa CAMOCTOATEIBHOCTh MBIIILICHHSI.

Tabnuua

He 3auteno

1) conep>kaHue He COOTBETCTBYET TEME;

2) cTpyKTypa TabJIUIbl HE JIOTUYHA;

3) comepkuT Masblii 00beM HHPOPMALIUY;

4) oTcyTcTBHE 00O0OMIAIONIETO (CHCTEMATH3UPYIOIIIE-
ro, CTPYKTYPUPYIOIIETO, CPABHUTEIBHOT0) XapakTepa
U3JI0KEHUsI HHPOpMAIUH;

5) paboTa HE COOTBETCTBYET MO OQOPMIICHHUIO CYIIE-
CTBYIOIIMM TpeOOBaHUSAM M CIaHA HE B YCTaHOBJICH-
HBII CPOK.

3ayTeHo

1) cooTBeTCTBHUE COMEPIKAHUS TEME;

2) JOTUYHOCTb CTPYKTYPBbI TaOIHIIBL;

3) npaBWIBHBINH 0TOOP HH(pOPMAIINH;

4) Hanmuuue 0000maroNIero (CUCTEMaTU3UPYIOIIETO,
CTPYKTYPHPYIOIIET0, CPABHUTEIBHOI0) XapakTepa H3-
JIO’KEeHHS MHGOPMAITNH;

5) paboTa cOOTBETCTBYET 1O O(OPMIICHUIO BCEM Tpe-
OOBaHMSIM U ClIaHa B CPOK.
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Kommoksu-
yM

Huskwuit (Heymo-
BJIETBOPHUTEIIBHO)

1) cryneHT OoOHapyXMBaeT He3HAHUE OOJBIICH YacTH
COOTBETCTBYIOIIIETO BOIIPOCA;

2) nomyckaer OmMOKH B (POPMYITHPOBKE OMPEaeIICHHIH
Y TIPaBUJI, HCKQXKAIOIIUE UX CMBICI;

3) 6ecropsiIOYHO ¥ HEYBEPEHHO M3JIaraeT MaTepuall.

[ToporoBssiii
(ynosneTrBopu-
TEJILHO)

1) CTyneHT M3llaraeT MaTepuajl HEIOJHO U JOIyCKaeT
HETOYHOCTU B OTPECIICHUU MOHATHH Wi (OopMyITHU-
POBKE TPaBHJI;

2) He yMeeT JOCTaTOYHO TIyOOKO M JOKa3aTeIbHO
000CHOBATh CBOM CYXJICHHS U IIPUBECTH CBOM IIPHME-
pBI;

3) u3jaraeT mMarepuall HEIoCJeJI0BAaTEIIBHO M JIOMyC-
KaeT OMHUOKH B SI36IKOBOM O(OPMIICHHH M3JIaraeMoro.

bazossiii (xopo-
110)

CTYJICHT J1aeT OTBET, YJOBIIETBOPAIOIINN TEM K€ Tpe-
OOBaHMAM, YTO U JJII OTMETKH «OTIIMYHOY, HO JIOIYC-
KaeT 1-2 ommoKu, KOTOpPBIE CaM K€ UCIIpaBJIsieT, U 1—
2 HeloYeTa B MOCIE0BATEILHOCTH U S3BIKOBOM
0(OpPMIICHUH U3JIAraeMoro.

Bricokuii (oT-
JIUYHO)

1) cTyaeHT noJiHO M3JlaraeT MaTepual, AaeT IpaBUIIb-
HOE OIIpeJIeIEHUEe OCHOBHBIX MOHATHIA;

2) oOHapy>XMBaeT IOHUMAaHHE MaTepuaga, MOXKET
000CHOBaTh CBOM CYKJCHHUS, IPUMEHUTh 3HAHMS Ha
NpPaKTUKE, TPHUBECTH HEOOXOAMMBIE TIpUMEpPHl He
TOJIbKO M3 y4eOHHMKA, HO U CAMOCTOSITEJIbHO COCTaB-
JICHHEIC;

3) usznaraer Marepuai ociae10BaTeIbHO U MPaBUIbHO
C TOYKH 3pEHHsSI HOPM JIMTEPATYPHOTO S3BIKA.

Omnpoc (uH-
JTMBHTy aJTh-
HBIN U
bpoHTaNb-
HBIi1)

Huskwuit (Heyno-
BJIETBOPUTEIIHHO)

1) cTryneHT oOHapyXuBaeT He3HAHHE OOJbIIEH YaCTH
COOTBETCTBYIOIIETO BOIMPOCA, JOMYCKACT OIMUOKHA B
bopMyIHUpOBKE  OMpeAeNieHUl, HCKaXKaIlue UuX
CMBICT;

2) GecropsiIOYHO ¥ HEYBEPEHHO U3JIaraeT MaTepuat;
3) oTMEYeHBI TaKue HEJOCTATKH B MOJTOTOBKE, KOTO-
pbIe SBISIOTCS CEPhE3HBIM MPEMSATCTBUEM K YCIEIl-
HOMY OBJIAJICHHUIO TIOCTICTYIONTUM MAaTePHAIIOM.

[Toporosslii
(ynosneTBopu-
TEJIBHO)

CryneHT oOHapy>XMBaeT 3HaHWE W MMOHMMAaHUE OCHOB-
HBIX ITOJIO’KEHHUH BOIIPOCA, HO:

1) u3naraetT marepuall HEMOJIHO U JOMYyCKaeT HETOY-
HOCTH B OIPEICICHUH TOHATHH WU (HOpMYyIHPOBKE
MIPaBUIL;

2) He yMeeT NOCTaTOYHO TIIyOOKO W JI0Ka3aTelIbhbHO
000CHOBATh CBOU CYXJICHUS U MIPUBECTH CBOU MpUME-
pBL;

3) u3naraeT mMarepual HEmocIeI0BaTENbHO U JIOIyC-
KaeT OMIMOKHU B S3BIKOBOM O(DOPMIICHHH M31araeMoro.

bazossiii (xopo-
1110)

1) B oTBeTe AOMYIIECHBI MATO3HAYUTEIBHBIC OIINOKH
Y HEJJOCTAaTOYHO ITOJIHO PACKPBITO COJIEPKaHHUE BO-
poca;

2) €CIM JIONyIIeHo |-2 Hepgouera B IOCIENOBA-
TCJIBHOCTHU U A3BIKOBOM O(bOpMJIeHI/II/I nu3jgaracMoro.

Bricokwii (0oT-
JIUYHO)

1) CTYICHT MOJIHO M3JIaraeT MaTepual, 1aet npa-
BWJIBHOE ONPE/ICTICHUE OCHOBHBIX MOHATHI;
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2) OoOHapyXuBacT MIOHMMaHHE MaTepuaa, MOXKeT
000CHOBAaTh CBOU CY)KICHUS, IPUMEHUTH 3HAHUS Ha
NPaKTHUKE, TPUBECTH HEOOXOIMMBbIE TIPUMEPHI HE
TOJIBKO M3 Y4€OHUKA, HO 1 CAMOCTOSITEIEHO COCTAB-
JICHHBIC;

3) M3J1araeT Marepual I0CIEA0BaTEIbHO U
MPAaBWIBHO C TOYKM 3PEHUS HOPM JIUTEPATyPHOTO
SI3bIKA.

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

2) He coco0OeH MPOBECTH aHAIM3 U AATh OLEHKY pa3-
JIMYHBIM TEOPETUYECKUM TOJI0KEHUSM.

IToporosslii (yo- | 1) cTyaeHT 1EMOHCTPUPYET pa3pO3HEHHbBIE 3HAHUS;

JIMYHBIM TCOPCTUUCCKHUM ITOJTOKCHUAM.

BIICTBOPUTENBHO) | 2) HE CIIOCOOEH MPOBECTH aHANU3 U JIaTh OLIEHKY pa3-

bazoBblii (xopo- | 1) cTy€HT MOKa3bIBae€T XOPOIIUE 3HAHUS, JOMYCKAET

1110) eAMHUYHBIC OIIHUOKH;
2) aHATU3UPYET pa3jIn4HbIe TEOPETUUCCKUE IMOJIOXKE-
HUSL.
Bricokwuii (01- 1) cTyneHT mpaBWIBHO OTBEYAET Ha IOCTABJICHHbBIE
JIMYHO) BOIIPOCHI;

2) IEMOHCTPUPYET INIyOOKHE CUCTEMHbBIE 3HAHUS;

OICHKY Pa3JIMYHBbIM TCOPCTUYCCKHM IT0JIOKCHHAM.

6.2 HpOMe)KyTO'lHaﬂ aTTeCTanusd CTYACHTOB IO JUCIHUIIJINHE

[TpoMexyTouHass arrecranus SBISIETCA NPOBEPKOM BCEX 3HAHWN, HABBIKOB M YMEHMMU
CTYJEHTOB, NMPUOOPETEHHBIX B IMpoOllecCe M3Y4YEHUs TUCHUILUIMHBL. dDopmamMu NMpoMeKyTOUHON
aTTecTallly N0 JUCLUILIMHE SBJISIOTCS 3a4€T U DK3aMEH.

Jlis oueHuBaHUsl Pe3yJIbTaTOB OCBOEHUS AUCLMIUIMHBI MPUMEHSIOTCS CIEAYIOLUe KpH-
TEPUU OLICHUBAHUS.

KpuTtepuu oneHuBaHus YCTHOTO OTBETA HA 3a4eTe

OneHka «3a4TeH0» BBICTABISIETCA CTYAECHTY, €CJIM BOIPOCHI PACKPBITHI, U3JI0XKEHBI JIO-
TUYHO, 0€3 CyIIECTBEHHBIX OUIMOOK, TOKa3aHO YMEHHME WJUIIOCTPUPOBATH TEOPETUUYECKUE TIOJI0-
JKEHUSI KOHKPETHBIMHM IPUMEpaMH, IPOAEMOHCTPUPOBAHO YCBOEHHE PAHEE M3YUEHHBIX BOIIPO-
COB, COPMUPOBAHHOCTh KOMIETEHIIMH, YCTOWYUBOCTD UCIOIb3yEMbIX YMEHUHM U HaBBIKOB. J[o-
MYCKaIOTCsl HE3HAUYUTEIbHbBIE OIINOKH.

OrneHka «He 3aYTeH0» BBICTABIISIETCA, €CIM HE PACKPBITO OCHOBHOE COZEpX aHHe yueo-
HOro Marepuaia; oOHapy>KeHO HEe3HaHWE WM HeMOHUMaHue OoJbllel Miau Haubosiee BaKHOM
yacTu y4eOHOro MaTepuana; IOMylIeHbl OIUOKY B ONPEICTICHUN MTOHATHI, KOTOPbIE HE UCTIPaB-
JIeHbI TOCJIe HECKOJBKUX HAaBOISIIUX BOIMPOCOB; HE C(HOPMUPOBAHBI KOMIETEHLIUH, YMEHUS U
HaBBIKH.

Kpurtepun onieHUBaHNs YCTHOTO OTBETA HA JK3aMeHe

DK3aMeH CIYXHUT (HOPMOM KOHTPOJS YCHEITHOTO BBIMIOJHEHUS OOYYarOIIMMUCS BCEU
nporpaMMbl yueOHOH nuciuminabl. PopMy 3K3aMeHa BbIOMpAeT mpenojaBareib. JK3aMEeH MO-
’KET MPOBOAUTHCS B MHUCbMEHHON MM YCTHOU (hopMe, HO yallle BCEro MpOBOAUTCS B opMe co-
OecenoBaHus 10 OMiIeTaMm.

OneHKa «OTJIMYHO» CTABUTCS, €CIIN:

1) mOTHO pacKphITO Cofiep KaHUE MaTepuaa Ousera;

2) maTepuall M3J0KEH TPaMOTHO, B ONPENEIECHHON JOTHYECKON IOCIIEI0BAaTEILHOCTH,
TOYHO MCIIOJIb3YETCsl TEPMUHOJIOTHS;

3) mokazaHO yMEHHUE WJUIIOCTPUPOBATH TEOPETUUYECKHE MOJOKEHUSI KOHKPETHBIMU TpHU-

3) HE TOJBKO aHAIM3UPYET, HO U JIaeT 0OOCHOBAHHYIO
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Mepamu, IPUMEHATh UX B HOBOW CUTYyalluu;

4) NpoIEMOHCTPUPOBAHO YCBOCHHE pAHEE M3YUYEHHBIX COIYTCTBYIOIIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYMBOCTh KOMIETEHIINNA, YMEHUI U HABBIKOB;

5) OTBET MPO3BYyYaJl CaMOCTOSITEIHHO, 0€3 HAaBOAIINX BOIPOCOB;

6) momyIieHsl 0JHA — JABE HETOUHOCTH MPHU OCBEIIEHWH BTOPOCTENEHHBIX BOIIPOCOB, KO-
TOPBIE UCIIPABIISIFOTCS 110 3aMEYaHMUIO.

OrneHkKa «X0pouo» CTaBUTCS, €CIH OTBET YJOBJIETBOPSET B OCHOBHOM TpeOOBAaHMSIM Ha
OLICHKY «OTJIMYHO», HO IIPU 3TOM UMEET OJJUH U3 HEIOCTATKOB:

1) B u3noxeHuu A0NyIIeHbl HeOOIbIINe IPOOebl, He UCKA3UBILNE COJEP>KaHUE OTBETA;

2) AomyIieHbl OAMH — JIBa HENOYETa IPU OCBEILEHUU OCHOBHOI'O COJAEP)KAHUS OTBETA,
WCIIPABJIEHHBIE 110 3aMEYAHHIO IK3aMEHATOPA;

3) momymieHsl omuOKa uiau OoJjiee IBYX HEIOYETOB MPU OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB, KOTOPBIE JIETKO UCIIPABIISIOTCS O 3aMEYAHUI0 HK3aMEHATOpA.

OneHka «y/10BJIETBOPUTEIBHO)» CTABUTCS, €CIIU:

1) HEMOJIHO WJIM HEMOCJIeI0BaTeIbHO PACKPBITO COJAEpKaHHE MaTepuana, HO MOKa3aHO
oO1uiee MOHUMaHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, 1OCTATOUYHbIE [ JajbHEHIIEro
YCBOEHUSI MaTepuana;

2) UMeNuCh 3aTPyIHEHUS WIN JOIMYIIEHbl OMMOKU B ONPEIEIICHUU MOHATUM, UCIIONIb30-
BaHUM TEPMUHOJIOTUH, UCIIPABICHHBIE MTOCIIE HECKOJIBKUX HABOJSAIINUX BOIPOCOB;

3) Ipu HETMOJHOM 3HAaHWU TEOPETHYECKOTO MaTepuaia BbIsBIEHA HEJOCTaTOYHas chop-
MHPOBAaHHOCTh KOMIIETEHLIMI, YMEHUNA U HABBIKOB, CTYJIEHT HE MOKET IPUMEHUTH TEOPHUIO B HO-
BOU CHUTYAIIUH.

OueHka «Hey10BJIeTBOPUTEIBHO) CTABUTCS, €CIIU:

1) He pacKpBITO OCHOBHOE COJIEp>)KaHNUE yueOHOr0 MaTepuaa;

2) oOHapy>XeHO HEe3HaHWE WJIM HEMOHWMaHUE OOJbllIeld WM Haubojee BAKHOW 4YacTH
y4eOHOro MaTepuarna;

3) nomyiieHsl OMMOKM B ONpEIENCHUM MOHATHH, NpU HCIOIb30BaHUM TEPMHHOJIOTHH,
KOTOpBIE HE UCHPABIEHBI OCIIE HECKOJIBKUX HABOSIINX BOIPOCOB.

4) He chopMUpPOBaHBI KOMITETEHIIUU, YMEHHS U HABBIKH.

Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy
1. XuMHrueckuil cocTaB IIUTOIIa3MBbl, €€ CBONCTBA.
2. Teopuu NPOHUIIAEMOCTH LIUTOIIA3MBI.
3. Jud¢ysus u ocmoc. Buast ocmoca. OcMoTHYeCKOE 1aBlIeHHUE.
4. Ilnazmonu3 u aemnazmonus. Buasl mnasmonu3za. Typrop. TypropHoe naBiieHue.
5. Cocymas cuiia KJIETKH. B3anMOCBSA3b MEXy KOHLEHTpAlUel KIETOYHOIO COKa, OCMOTHYE-
CKUM JJaBJICHHUEM, COCYIIIEH CUIION U TYPrOpPHBIM JIABICHUEM.
6. MexaHu3M NOIVIONICHUs BOABI paCTCHHEM. BiIusHNE BHEIIHUX YCIOBHI Ha MOCTYIUIEHUE BO-
I,
7. TUIIBI YCTBUYHBIX PEAKLUM HA YCIOBUS CPEIBI.
8. Tpancnuparnus, ee 3HaU€HUE B )KU3HU PACTUTEIBLHOTO OpraHui3Ma. Buasl TpaHcnupaimu.
9. EnvHuLBI y4yeTa TpaHCIUpalyH.
10. MexaHu3M nepeaBuKeHUs BOJBI 110 PACTEHHUIO.
11. CymHocTh U KOCMUYEcKasi poJib Ipoliecca pOToCHHTE3A.
12. TIurmeHT XJI0poPUILI: CTpOCHKE, PUZNYECKHE U XUMUYECKHE CBOWCTBA.
13. [lurMeHTHl KApOTHHOMUIbI ¥ (PUKOOMIIMHBL: 0COOEHHOCTH CTPOEHHMSI, (PU3NOJIOTHYECKAs POIIb.
14. CeroBas ¢a3a ¢porocunTe3a — GoToPU3nIECcKUii FTam.
15. CBeroBas ¢a3za ¢porocuHTe3a — HOTOXMMHUUECKHIA ITATl.
16. TemuoBas ¢aza dotocurTesa — «C-3» nyth (mukn Kampeuna). OOpa3oBaHue yriieBoJ0B U
AMHHOKHUCIIOT ITpHU (POTOCHHTE3E.
17. «C-4» myTth doTocunTesa (muka Xerda — Cioka).
18. Mexanu3M NpoTeKaHus mpouecca PoTOCHHTE3a y CYKKYJIEHTOB.
19. CymutHocTh, 3HAYCHUE  MEXaHU3M (DOTOIBIXAHHUS.
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Bonpocs! 1151 MOATOTOBKYU K IK3aMeHY
1. XuMHYeCcKHil COCTaB LIMTOILIa3MBI, €€ CBOICTBA.
2. [IpoHuniiaeMocTh HUTOIIA3MbI. TeOprur MPOHUIIAEMOCTH LIUTOILIA3MBI.
3. Iuddysus u ocmoc. Buasr ocmoca. OcMOTHYECKOE JaBJICHHUE.
4. Inazmonu3 u aemnasmonus. Buasl mnazmonusa. Typrop. TypropHoe gaBieHue.
5. Cocymas cuiia KJIE€TKH. B3auMOoCBs3b MEXy KOHIEHTpalueil KJI€TOYHOrO0 COKa, OCMOTHYe-
CKUM JIaBJICHUEM, COCYILIeH CHIION U TYPropHBIM JaBICHUEM.
6. 3HaueHHEe BOJBI B )KU3HEACATEILHOCTH pacTeHUi. CBOMCTBA M (hOPMBI BOJBI B PACTUTEIHHOM
KIIETKE.
7. MexaHu3M IOIJIOLIEHUS BOJAbl pacCTeHUEM. BilMsiHME BHEIIHUX YCIIOBHI Ha MOCTYIUICHUE BO-
TBL.
8. OcoOeHHOCTH CTPOEHHUSI YCTBUYHOTO ammapara y OJHOMOJBHBIX M JIBYAOJIBHBIX PACTCHUU.
Tunbl yCTBUYHBIX peakluil Ha yCJIOBUS cpebl. MeToabl u3yyeHus: paboThl yCTBUUHOTO amnmnapa-
Ta.
9. Tpancnupanus, ee 3Hau€HUE B KU3HHU PACTUTEIHHOTO opraHu3Ma. Bujbl Tpancnupanuu. 3a-
KOH KpacBoi quddy3uu.
10. Equnune! yyera TpaHCIUpalyy. BiusHie BHEITHUX YCIOBUH Ha MPOLIECC TPAHCITUPALIUU.
11. Mexanu3M nepeaBuKeHMs BOJbI 110 pacTeHHI0. Teopus cuerieHus JAuKcoHa.
12. Tlonsitue o 3acyxe. Tunsl 3acyx. Kputnueckue nepuoabl B )KU3HU PACTEHUN K HEOCTATOU-
HOMY BOJIOCHA0KEHUIO.
13. dusnonoruueckre U OMOXMMHYECKHE U3MEHEHUSI PACTEHUH MpHU NeperpeBe u 00e3BOKUBA-
HUU.
14. OcobenHocT Boj00OMEHa paCTeHHI pa3HBIX dKoIornueckux rpymnm. 3akon B.P. 3anencko-
ro. [lonsiTue 0 3aCyXO0yCTOMYMBOCTH PACTEHUM.
15. Pa3zButue yuenus o ¢porocuntese. CymHOCTh U KOCMHYECKas poJib Mporiecca (OTOCHHTE3A.
16. OBosonust POTOCHHTE3a — XEMOCHHTE3 U (DOTOPEAYKIIHSL.
17. Anaromo-mopdonoruyeckre ocoOEHHOCTH JMCTa Kak opraHa ¢orocuHTesa. JlamemispHoe
CTPOEHHE XJIOPOIJIACTOB.
18. [lurmMeHT XM0podMWILIT: CTpOeHHE, PU3NUECKUE U XMMUYECKHE CBOMCTRA.
19. TTurmeHTH KAPOTUHOUIBI U (PUKOOUIMHBI: 0COOEHHOCTH CTPOEHUS, (PU3UOJIOTHYECKAs POJIb.
20. CseroBas (a3a poTocunTeza — GpoToduznyeckuii yrar.
21. CeeroBas ¢a3za ¢porocuHTe3a — HOTOXUMHUUECKHI dTal.
22. TemnoBas da3za dotocunteza — «C-3» myth (uukia KaneBuna). OOpazoBanue yrieBoJIOB U
AMUHOKHCJIOT NPU (OTOCUHTESE.
23. «C-4» nytb (hotocunTesa (uuka Xerya — Cioka).
24. MexaHu3M IpoTeKaHus npoiecca poTocuHTe3a y CyKKyJIeHTOB. CylIHOCTh, 3HAUE€HUE U Me-
XaHU3M (OTOIBIXAHHUS.
25. BnusiHue BHEUIHUX yclIOBUH Ha mporuecc ¢porocunTe3a. CyTouHblil X0 hoTocunTesza. doro-
CUHTE3 U YPOKaM.
26. CoaepkaHue MUHEPAIbHBIX AJIEMEHTOB B PACTEHHUH, NX 3HAYEHUE.
27. AHTaroHu3M MOHOB. Y PaBHOBEIIEHHOCTh U Oy(epHOCTh pacTBOPOB. MeTO bl HCCIIEeI0BaHUS
NOTPEOHOCTH PACTEHUM B 3JIEMEHTaX MUTAHUS.
28. TlouyBa KaK MCTOYHUK MUTATEIbHBIX BemiecTB. [lormorurensHas cnocoOHOCTh mouBkl. [lou-
BE€HHBIN MOTJIOIIAIOINN KOMILIEKC.
29. MexaHu3M NOCTYIUIEHUE DJIEMEHTOB IIUTAHUS Yepe3 KOPHEBYIO CUCTEMY. DTalbl MOCTYILIE-
HUSI.
30. IlepenBukeHHnEe 371E€MEHTOB MUHEPAIBHOIO MUTAHUA MO pacTeHUI0. KpyroBopor MuHepasb-
HBIX BEIIECTB B PACTEHUHU.
31. ®usmnonoruyeckast posib a30Ta B KU3HU pacTeHuil. Hapymenus y pactenuii npu u30bITke U
HEeJ0CTaTKe a30Ta.
32. Ilytu ¢pukcanmuu atMocepHOoro a3ota. MexaHu3M OHOIOTHYECKO (PUKCAIMU a30Ta.
33. Kpyrosopot a3ota B npupojae. CynHocTh aMMOHU(PUKAIINHA, HUTPUPUKAIIN U JSHUTPUPHU-
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KallHH.

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

35. ®usnosornyeckas pojib MaKpOIEMEHTOB-METAUIOB: KallMsl, KaJlblMsl, MarHUs U KEJIe3a B
’KU3HU PACTCHUH.

36. IIpeBpaiiienne yriieBoJI0B B paCTUTEIILHOM OpPTaHU3MeE.

37. BoccraHoBieHHE HUTPATOB B pacTeHuu. CyIIHOCTh PEAKIM aMUHUPOBAaHMsI, IEpEaMUHUPO-
BaHUsI, JIe3aMUHUPOBAHUS, JeKapOOKCUIMPOBAHUSI.

38. [IpeBpailieHue JUINUIOB B PACTCHUU.

39. ®u3nonoruyeckas pojb U NpeBpallieHue OPraHUYECKUX KUCIOT B PACTUTEILHOM OpPraHU3ME.
40. IIepenBuxeHne OPraHUUECKUX BELIECTB 10 pacTeHUI0. MexaHu3M (p109MHOro TpaHcnopra.
41. CymHoCTb U pOJb AbIXaHUS B )KU3HU pacTeHUM. B3auMocBsA3b AbIxaHMsI ¢ JPYTMMHU IpOLEC-
camMM oOMeHa BELIEeCTB.

42. WurtencuBHOCTh Abixanus. CyOcTpaThl npixaHus. JlprxaTenbHbIl k0d(duiment. 3aBucu-
MOCTb JIbIXaTeJIbHOro K03(h(ULMeHTa OT KauecTBa JIbIXaTeIbHOIro cyocTpara.

43. Teopun npixanus A.H. baxa u B.U. ITannaguna.

44. bpoxxenue, ero BuJibl. B3auMocBsI3b IbIXaHUsI U OPOKEHHUS.

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

46. Ilytu npixatenbHOro ooMeHa. AHa’poOHast pa3a JUXOTOMHUYECKOTO MYTH JIbIXaHMSL.

47. Ilytn npixatenbHOTO oOMeHa. AdpoOHas paza TMXOTOMUYECKOTO ITyTH ABIXaHUSI.

48. AOTOMUYECKHI MyTh IbIXaTEIbHOTO0 0OMEHa Y pPacTeHUH.

49. OxucnurensHoe pochopunupoBanue, ero Buasl. Mexanusm oopazoBanus ATO.

50. [Tonstue o pocre pactenuil. Kpurepun pocra. Tumsl pocta opraHoB pacTeHUH.

51. OcobeHHOCTH poCTa KJIETOK B pAaCTUTEIIbHOM OpPraHu3Me.

52. uddepenunanus tkaneil. MeToa KynbTypbl U30JUPOBAHHBIX TKaHEW, €ro MPakTUYECKOe
HCIIOJIb30BaHUE.

53. IlonsTue o nossspHOCTH pacTeHuil. PocToBble Koppensauuu. Perenepanus y pacTeHui.

54. BnusiHue BHEUTHUX yCIOBHUI Ha pocT pacteHuil. bonbias kpuas pocra Cakca.

55. TlonsiTue 0 ropMOHAaxX pocTa pacTeHUH. AYKCHHBI: UCTOPHS OTKPBITHS, 0Opa3zoBaHue, GU3NO-
JIOTHYECKast poJib.

56. 'opmoHns! pocta rub0epeiuHbl. VX ¢pusuonsoruyeckas poib B )KU3HU pacTeHuit. CX0JICTBO U
OTJIMYME C AEUCTBUEM ayKCHHOB.

57. T'opMOHBI pocTa HUTOKUHUHBI, UX POJIb B )KU3HU pacTeHuid. MexaHusm JeiicTBus ¢purorop-
MOHOB.

58. MHruburopsl pocta pacTeHU, X BIMSHUE Ha PACTUTEIbHBINA OpraHU3M.

59. B3aumoneiictBue ¢putoropMoHoB. IIpuMeHeHrne ropMoOHOB pocTa B MPAKTHKE paCTEHUEBOI-
CTBa.

60. [Tonarue o pa3BuTHUU pacTeHU. Teopus NUKINYECKOTO CTAPEHUS U OMOJIOKEHHUS pACTCHUMN
H.IT. Kpenke.

61. Dransl pa3BuTHs pactenuil. Knaccupukanum M.X. Yaitnaxsua u 11.B. Muuypuna.

62. Perynsauus npoueccoB pa3BuTHsl. CyIIHOCTb SIPOBU3ALINH.

63. Perynauus npoueccoB pa3Butus. CyuHocts ¢oTonepuoauzmMa. Poins GpuToxpoMHoii cucre-
MBI B BOCIIPUATUH (POTONEPUOINIECKON peaKkIuK y pacTeHHIA.

64. Ctapenue pacTeHHI Kak HEOOXOIMMBIHN 3Tall OHTOTEHE3a. JTaIlbl CTAPEHUS.

65. Ilonarue o aBwxkeHnu pacteHnid. CriocoObl ABMKEHUS. TaKCUCHI.

66. PoctoBble aBmxkeHus pacTeHuid. Tponusmsl, X BUABL. POJIb TOPMOHOB B OCYLIECTBICHUU
TPOIMYECKUX U3THOOB y pacTeHUH.

67. PoctoBbie BMkeHUs pacteHui. Hactuu, ux BUIbI.

68. Ilokoil kak HEOOXOUMBIH ATal OHTOTreHe3a pacTeHuil. Buapl nokos. ITokoil cemMsiH 1 OKOM
nouek. Perynsanus nporneccos noxos.

69. IlonsTHe 00 YCTOMYMBOCTH PAacCTeHUI K HEOIAronpusTHBIM (hakTopam cpeibl. Buasl ycToi-
4uBOCTH. JKapOCTOMKOCTb.
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70. Mop0o30yCTONYMBOCTh PAaCTCHUM. 3aKAJIMBAHUE PACTCHUMN. DTalbl 3aKaJTMBAHUA.
71. Xonogocroikocth pacteHui. [lyTu ee nmoBbIieHus. 3MMOCTOMKOCTh PACTCHHUIA.
72. YCTOWYMBOCTh pacTeHHH K 3acojieHuto. I'amoduTel, ux Buabl. [IoBBIIIIEHHE COICYCTONYNBO-

CTH PACTCHUM.

73. 'a30yCTONYMBOCTh PACTCHUM, ITYTH €€ MOBBILICHHUS.

74. YcTOoMUMBOCTh pacTeHUH K 3a001€BaHUAM. VIMMYHUTET, €r0 BUIBL.

75. CpoiicTBa (pUTOMATOr€HHBIX OPraHU3MOB. MeXaHN3M BO3ICHCTBHSI ITapa3uTa Ha pacTEeHUE.

76. IlpnunHbl O01€3HEN pacTEHUH U B3aMMOOTHOILIEHUE NIapa3uTa U PaCTEHUSI.

77. ®U3UONOTHUS 3AIUTHBIX PEAKIMI paCTeHUH MPOTHB (PUTONATOTeHOB. MeXaHU3MBbI 3allIUTHI.
6.3 OneHouHbIe cpeacTBa ISl NIPOBEPKH YPOBHS ¢()OPMUPOBAHHOCTH KOMIIETeHIM I

OIIK-8, I[IK-2.
TecT conepKUT CAEAYOIINE TUIIBI 3aJaHHUI
Ne 3ana- Bec 3ampa- | PesyabTar ouennBanus (0a/uibl, MOJIy4eH-
Tun 3axanus st HUA Hble 32 BBITIOJIHEHUE 3a1aHNs / XapaKTepH-
(6as1) CTHKA NMPABWIBHOCTH 0TBETA)
3a/IaHMsl 3aKPBITOTO 1,23 1 6amn 1 6 — mosHOE MPaBMIIBHOE COOTBETCTBHE;
THUIIA C BBIOOPOM O/1- 0 6 — ocTranbHBIE CITy4Yan
HOTO TpaBUILHOTO (1
u3 4)
3a/IaHMsl 3aKPBITOTO 4,5,6,7 |2 0auia 2 0 — MOJIHOE TPaBUIILHOE COOTBETCTBHUE (T10-
THUIIa C BBLIOOPOM He- CJIEIOBATENLHOCTh BapUAHTOB OTBETA MOKET
CKOJIbKHMX IIPaBUJIb- ObITH J11000i1);
HBIX OTBETOB (3 U3 6) 1 6 — ecnu momyuieHa oiHa ominMbka / OTBET
MIPaBUJIbHBIN, HO HE MOJIHBIN;
0 6 — ocTanbpHBIC CITy4an
3aJIaHuUs 3aKPHITOTO 8,9 2 Gamna 2 0 — MOJIHOE MPaBUIIHLHOE COOTBETCTBUCE,
THIIa HA YCTaHOBIIE- 1 6 — ecnu momymieHa ofHAa oOmIMOKa / OTBET
HHE COOTBETCTBHS (4 MPaBWIbHBIN, HO HE TIOJIHBII;
Ha 4) 0 6 — ocTanbHBIE CITy4YaH
3a/IaHK€ 3aKPBITOTO 10, 11 2 Gamna 2 6 — OJIHOE TIPABUIILHOE COOTBETCTBUE;
THUIIa HA YCTaHOBIIE- 1 6 — ecnu momymieHa ofHa omIMOKa / OTBET
HHE II0CIeA0BaTEb- MPaBUIbHBIN, HO HE TIOJIHBII;
HOCTHU 0 6 — ocTanbpHBIC CITyYan
3aJIaHus] OTKPBITOTO 12,13 3 baya 3 0 — moJTHOE MPaBUIIBHOE COOTBETCTBUCE;
THUIIA C KPAaTKUM OT- 0 6 — ocTanpHBIC CITyYaH.
BETOM
3a/IaHus] OTKPBITOTO 14,15 5 6amtoB | 5 6 — MOTHOE MPAaBUIILHOE COOTBETCTBHUE;
THUIIA C Pa3BEPHYTHIM 3 6 — ecimu JOmylleHa OJHAa OLIUO-
OTBETOM Ka/HEeTOYHOCTh / OTBET MpaBWIbHBIA, HO HE
TIOJTHBIH;
0 0 — ecnu omyieHo OoJiee OJJHOW OIMIMOKY /
OTBET HEMPABWIBHBIN / OTBET OTCYTCTBYET

DopmupyeMasi KOMIETeHIHS

NuaukaTopsl ¢chopMHPOBAHHOCTH KOMIIETEHIMH

OIIK-8. CnocobeH OCyIIecTBIATh Iie-
JarOTUYECKYIO JesATeIBHOCTh Ha OCHO-
BE CIICIUAIBHBIX HAYYHBIX 3HAHUN

OIIK-8.3 JleMoHCTpUpYET clielMaabHble Hay4yHbIE 3HAa-
HUS, B TOM YHCJIE€ B IPEMETHOH 00IacTh

33}13HI/IC 1. BCpXHI/IM KOHICBBIM ABHUI'aTCJICM BOJHOI'O TOKA ABJIACTCA:

1) kore3us
2) KOpPHEBOE JIaBJICHHE
3) mpucachIBaloIIas CUJia TPAHCIHPALIH
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4) arre3ust

Ortser: 3

3amanue 2. [{TuToXpoMbl OTHOCSITCA K TPYIIIE:

1) nUpUAMHOBBIX JETUIPOTEHa3

2) (hy1aBUHOBBIX JAETHUIPOTEHA3

3) cunTeTas

4) okcupaas

Ortger: 4

3ananmue 3. [Ipu HaOyXaHUM CEMSIH MPOUCXOTUT:

1) pocT 3apoAbIIEBOro KOpEIKa

2) nepeBo/1 3aaCHBIX MUTATEIbHBIX BEIIECTB B JOCTYIIHYIO JJI MUTaHUS 3apoabliia GopMmy
3) cUHTE3 OPraHUYECKUX BEIIECTB

4) nosiBJI€HHE MEPBBIX 3€JCHBIX JTUCTHEB

OtBer: 2

3aganue 4. Boaublii moteHnuan (cocyas cuia) KIeTKU:

1) 3aBUCHUT OT CTETICHH HACHIIIICHUS KJIETKH BOJIOM

2) BO3HUKAET MO/ ACHCTBUEM CBETA

3) onpenensieT HaNpaBiICHUE IEPEIBIKEHHS BOIBI OT KJIETKHU K KJIETKE

4) BO3HMKAET IPH MOTPYKEHUHU KJIETOK B THIIEPTOHUYECKUN PACTBOP

5) oOycnaBiaMBaeT MOCTYIUIEHUE BOJIBI B KJICTKU

6) o0ecrieurnBaeT akTUBHBIHM EPEHOC MOHOB Yepe3 MeMOpaHy KIETKH

Ortser: 1,3,5

3aganue 5. [IpumepaMu poCTOBBIX KOPPESALUN SBISIOTCS:

1) 3axuBieHMUE paH

2) CTUMYTISIUS. KOPHEM pOCcTa cTe0s

3) BOCCTaHOBJIEHHE HAJA3EMHBIX OPTaHOB 32 CUET OTPACTAHMSI TOKOSIIMXCS TTOYEK

4) TOpMOXKEHUE BEepXYIIKOH KOPHS pocTa OOKOBBIX KOpHEH

5) TOpMOXKEHHUE JIUCTOM POCTA CBOCH TMa3yIIHON MOYKH

6) 3aMeHa KOPKU y CTBOJIOB JIEpPEBLEB

Ortser: 2,4,5

3aganue 6. BriOepure npu3HaKy, XapaKTepU3YIOIIUE MPOIIECC BPEMEHHOTO 3aBsIIaHuUs:
1) npUBOIUT K OOIIEMY MCCYIIEHUIO PACTEHHUS

2) mpuunHOM sBNIseTCs aTMocepHas 3acyxa

3) UCThA TEPSIOT TYProp

4) nocaencTBHs €ro HeOOpaTUMBbI U TyOUTENbHBI

5) AOCTaTOYHO JIETKO MEPEHOCUTCS PaCTEHUEM

6) IPUBOJUT K MOBPEXKIEHUIO KOPHEBON CUCTEMBI

Otser: 2,3,5

3ananue 7. BriGepuTe npu3HaKy, XapaKTepU3YIOIIKE MPoLecC AbIXaHus (OHOIOrnYecKoe OKUC-
JIeHue):

1) mpoTekaeT B aHaIPOOHBIX YCIOBUSIX

2) mpoucxoaut nornomuieHue Oz u BoyaeneHue CO:

3) TpebyeT HanMU4us CBETa

4) NpOUCXOIUT MOJHBIN pacnaj CI0KHBIX OPIraHUYECKUX BEIIECTB /10 MPOCTHIX HEOPraHUYECKUX
5) OTHUM M3 ITAIOB SBISETCS TIIMKOIU3

6) mpoTekaeT B ABe (a3bl — CBETOBYIO U TEMHOBYIO

Ortser: 2,4,5

3ananue 8. YcTaHOBHTE COOTBETCTBUE MTPOIIECCA C HEKOTOPBIMM €T0 XapaKTePUCTUKAMMU:
BrI3BaH BBIXOJIOM U3 KJIETKH BOJbI : [1azmonus

BrI3BaH norpy’eHuem KJIeTOK B THIIOTOHUYECKHUM pacTBop : JlemiazMomnus
OO0ecrieunBaeT nepeABMKCHUE BOBI OT KIETKU K KIIETKE : BOAHBIN moTeHIMAaN (cocymias Cuia)
[IposiBnsieTcst B cCTeMe pacTBOP-PacTBOPUTENb-TIONIyIIpoHUIIaeMast MeMOpana : Ocmoc
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3ananue 9. YCTaHOBHUTE COOTBETCTBHE (DUTOTOPMOHA C HEKOTOPHIMH €TI0 XapaKTePUCTUKAMU
BbrI3bIBaeT omnajeHue JUCThEB U IJI0JI0B : DTHIIEH

Hapymraer npouecc ¢porocunternyeckoro gpochopunuporanus : Kymaposas kuciora

YckopsieT mpoiiecc KopHeoOpa3zoBaHus : B-UHAOMMITYKCYyCHASI KUCIIOTA (QyKCHH)

CniocoO¢cTBYeT (hOPMHUPOBAHHIO MAPTEHOKAPITUYECKUX TII0JIOB : ['mOOepemioBas kucioTa (Tub-
OeperinH)

3aliepKMBaeT CTapeHue JINCTHEB : 3eaTuH (LIUTOKUHUH)

3aganue 10. Pacnionoxute B MpaBUIBLHOM MOCIEAOBATEIHFHOCTH ATAIBI CBETOBOH a3kl GoTo-
CUHTE3a!

1 : KBaHTbI cBETa 110NIa1at0T HA JINCThS PACTEHUN

2 : Bo3Oy:xieHue MoJeKy1 XJopoduiia KBaHTaMU CBETa

3 : Ilepexon BO30YXICHHBIX AJIEKTPOHOB Ha 00Jiee BHICOKUN SHEPTETHUECKUI YPOBEHb

4 : TpaHCIOPTUPOBKA AJIEKTPOHOB IO 3JIEKTPOHHO-TPAHCIIOPTHOM LIeTIH

3aganue 11. Pacnonoxxute B IpaBUIbHON NOCIEA0BATEIBHOCTH MPOLECCHI, IPOUCXOISALINE TPU
OCEHHEM JINCTONA IE:

1 : 3ameyieHrEe pOCTOBBIX MTPOIIECCOB

2 : ®opMupOBaHUE B OCHOBAaHUH JIUCTHEB OTJACIUTEIHHOIO CII0s

3 : HakomuieHue 3TUiIeHa B KJIETKaX OTJEIUTEIbHOIO CII0s

4 : OnageHue JUcTa

3aganue 12. [Tpu moraomeHNN MOJIEKYJION XJIOpodUilia KBaHTa CHHE-(PUOJIECTOBOTO CBETA JJICK-

TPOH MEPEXOJIUT Ha YPOBEHbB.
OTBeT: BTOPOIl CUHTJIETHBIN

3ananme 13. Luxi TpukapOoHOBBIX KHcHoT (nuki Kpebca) mporekaeT B MHUTOXOH-
JIPUU.

OTBet: MaTpuKce

3aganue 14. OObsicHuTE ¢ GU3HOIOTMUECKON TOUYKH 3PEHHUs SBJICHHE allMKaJIbHOTO JOMHUHUPO-
BaHUs y paCTEHUH.

OTBeT: anmuKajdbHOE JOMHHHPOBAHHE — ATO KOPPEISTHBHOE TOPMOXKEHHE BEPXYIIKOW mobera
WINA KOPHS Pa3BUTUSL COOTBETCTBEHHO MAa3YIIHbIX MOYEK U OOKOBBIX KOpHeH. OOBsACHSETCS 3TO
SIBTICHHE JIeCTBUEM (PUTOrOpMOHa aykcuHa. OIHA U Ta )K€ KOHIEHTPAIHs ayKCHHA CTUMYJIHPY-
€T pOCT BEpXYIIEYHON MOYKH U MOJABISIET POCT OOKOBBIX. AYKCHH 00pa3yercs B arekce mooera,
NepeIBUTAeTCs BHU3 M, HAKAIUIMBAsCh B OOKOBBIX MOYKAaX, TOPMO3HUT WX POCT. Y IaleHUE Bep-
XYLIEYHOH MOYKH MPUBOAUT K YMEHBIICHUIO KOHLEHTPAIMM ayKCHHA B OOKOBBIX MOYKaX, B pe-
3yJIBTaTe Yero OHU TPOTAIOTCS B POCT.

3ananme 15. [ToueMy o3uMble cOpTa 371aKOB HE LIBETYT, €CIIH UX MOCESTh BECHOM?

OTBeT: 03UMBIE — 3TO PACTEHHSI, KOTOPHIE TIEPEXOIAT K PENPOAYKIINU TOIBKO TIPU BO3JICHCTBUH
Ha HUX B TEYEHHE OIPEJEeIEHHOI0 BpEMEHH MOHM)KEHHBIMU TeMrepaTypamu. [loaTomy npu Be-
CEHHEM BBICEBE, O3MMBIC 3JIaKd MHTEHCHBHO PAcTyT, HO HE IBETYT W HE 00pa3yo KoJoc, Io-
CKOJIbKY Ha HUX He ObLJIO OKa3aHO BO3JIeHCTBHE OHMKEHHBIMU TeMIiepaTtypamu. O3uMble 371aKH,
BBICESTHHBIC B KOHIIE JIeTa — HadaJle OCEHH, 3UMYIOT B (pa3e KyIIeHUs, TOABEPTaOTCs UTHTEb-
HOMY BIIUSTHHUIO TIOHMKEHHBIX TEMIIEPATYp, I03TOMY BECHOM KOJOCATCS U AAIOT ypoXKai 3epHa.

DopmupyeMasi KOMIIETCHIHSA NuaukaTopsl chopMHPOBAHHOCTH KOMIIETEHIIMH

MK-2. Criocoben ocymectBnsaTh neaa- | [IK-2.1 TIpumensier ocHOBHI Teopuu (yHIaMEHTATBHBIX
TOTMYECKYI0 JeSITEIbHOCTh MO TPO- | U MPHUKJIAAHBIX pa3fenoB 6uosnoruu (O0TaHUKH, 300J10-
(GUIBHBIM TpeaMeTaM (IUCHIMIUIMHAM, | THH, MUKPOOHMOJIOTHH, T€HETHUKH, OWOJIOTHH Pa3BUTHA,
MOJYyJIsIM) B paMKax MPOrpaMM OCHOB- | aHATOMHMU YeJIOBeKa, (PU3MOJIOTUU PACTEHUN U JKUBOT-
HOTO OOIIEro U CpeAHero oOmero 06- | HbIX, OOIIEH IKOJIOTUH, TEOPUU IBOJIOLMHU) JUIS pellie-
pa3oBaHMUsl. HUSI TEOPETUUECKUX M MPAKTUYECKUX 3a]1a4.
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3ananue 1. BorHyThsIii (Cy10pOKHBIN) TIa3MOJIM3 MOYKHO BBI3BaTh, OTPY3HUB KJIETKHA B THUTIEP-
TOHUYECKUU PacTBOP:

1) xsmopuaa HaTpus

2) HUTpaTa Kajaus

3) cynbdata HaTpUS

4) HUTpaTa KaJIbLIM

Otger: 4

3aganue 2. /[BuxKeHNe OpraHoB paCTEHUMN, BBI3BAaHHOE CMEHOM JTHS M HOYM, HAa3bIBACTCSI:
1) ceficMoHacTun

2) poronactun

3) aBTOHACTUH

4) HUKTUHACTUU

Otger: 4

3ananmue 3. [IpoayKToM HUKIHUECKOTO (POTOCHHTETHYECKOTO (hOoCcHOpUIMPOBAHUS SBISAETCS:
1) O

2) H20

3) HAI®H?

4) ATO

Otger: 4

3ananmue 4. Beibepute npu3Haku, XapakTepHU3yIoxe nporecc (OoTOCHHTE3A:

1) BoccranoBienuto noasepraercs CO2

2) He oOpasyercst KUCI0POT

3) mpoTeKaeT B aHadPOOHBIX YCIOBUSIX

4) ocymiecTBisieTcs B ABE (ha3bl: CBETOBYIO U TEMHOBYIO

5) AOHOPOM BOJOPOJIA AJIsi MPOIIECca BOCCTAHOBIICHUS SIBIISIETCS BOJA

6) IPOTEKAET B MUTOXOHIPUSIX

Ortsert: 1,4,5

3aganue 5. CnocobaMu pereHepaiuu SBISIOTCS:

1) 3axuBJIeHHE paH

2) ynaneHue O0OKOBBIX IOOETOB Y TOMaTOB

3) BOCCTaHOBJIEHUE HAJ3EMHBIX OPIaHOB 3a CYET OTPACTAHUS MOKOSIIIUXCS TTOYEK

4) TopMOKE€HHE BEPXYIIKOW KOPHS pocTa OOKOBBIX KOPHEH

5) 3aMeHa KOpKH y CTBOJIOB JIEpPEBLEB

6) yaneHne KOHYMKa KOPHS IIPU Mepeca ke paccaibl

Ortser: 1,3,5

3aganue 6. OcMOTHUYECKOE /1aBJIEHUE KJIETOYHOT'O COKa:

1) mpsiMO TPOMOPIIMOHATIFHO KOHIIEHTPAILIUK PacTBOpa

2) mposIBIISIETCS B CUCTEME PACTBOP — PaCTBOPUTENH — MOTyIPOHHUIIaeMas MeMOpaHa

3) BelleT K paBHOMEPHOMY pacHpeAesICHUIO MOJIEKYJI PACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIIS
4) o0ycnaBIvBaeT MePeIBUKEHNUE BOJBI OT KIETKH K KIIETKE

5) o0ycnaBiauBaeT THAPOCTATHIECKOE JaBJIEHUE MTPOTOIIAcTa U3HYTPU Ha KJIETOYHYIO 000JI0UKY
6) pa3TUYHO y PaCTeHUM Pa3HBIX )KU3HEHHBIX (popMm

Ortser: 1,2,6

3apanme 7. [Ipouecc pocra y pacTeHuid:

1) BeeT K yBEIMYEHUIO Pa3MEPOB BCETO PACTEHUS U OTAEIbHBIX €r0 OPraHoB

2) IpOIOIKAETCS B TEUCHUE BCEH KU3HHU PACTECHHS

3) siByIsIeTCSl HENPEPBIBHBIM IIPOIIECCOM

4) obecrieunBaeT nepexo pacCTeHU K penpoayKIUU

5) conpoBOXk1aeTCsl MOSIBIEHUEM HOBBIX OpPraHOB

6) IBYDKYIIEH CUITON SBJISIETCST OOph0a MEXKIy CTAPEHUEM U OMOJIOKCHHEM

Ortser: 1,2,5

3ananue 8. YcTaHOBUTE COOTBETCTBUE MPOLIECCa C HEKOTOPBIMU €r0 XapaKTEPUCTUKAMH:
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CyOcTpat OKHCIISIETCS] YaCTUYHO 10 00JIe€ MPOCTHIX OPraHUYECKUX COCTUHEHHH : bpokeHue
DHeprus, 3aKII0YCHHAs B XMMHUYECKUX CBS3SIX OPraHUYECKHX COCAMHECHUMU, BBHICBOOOXKIACTCS
MOJIHOCTHIO : [IpIxaHue

O6ecneunBaeT 0IHOCTOPOHHUN TOK BOIBI 110 cocyaaM : KopHeBoe aBiieHne

MoskeT ocylecTBIATHCS Yepe3 KyTHKYIy WU Yepe3 ycTbulla : Tpancnupanus

3ananue 9. YcTaHOBUTE COOTBETCTBUE MPOIIECCA C HEKOTOPBIMH €T0 XapaKTePUCTUKAMMU:
Axnentopom CO2 sBisiercs puOyne3oaudocdar : «C-3» myTh GOTOCHHTE3A

[TpoTekaer B KiIeTKax Me30(puIa U 00KIa KN MPOBOIAIINX MyYKOB : «C-4» myTh hoTocuHTEe3a
OnHUM U3 IPOMEKYTOUYHBIX MPOAYKTOB SIBISIETCA 3pUTpo3odocdar : AOTOMUYECKHM MyTh JIbI-
XaHus

[Tpu okuciennu 1 Moekysbl TIIFOKO3bI oOpasyetcs 38 monekyn AT® : Jluxoromudeckuit myTh
JIbIXaHUS

3apanue 10. Pacnionoxxure B paBUIbHON NOCIEA0BATEIIBHOCTH 3TAIlbl Pa3BUTUS PACTEHUI:

1 : DMOpHOHATBHBIN dTAIl

2 : FOBeHMIJIbHBIN HTan

3 : Dtan 3penoctu

4 : Dran pa3MHOXEHUs

3ananmue 11. Pacniosnoxxure B MpaBUIIbHOMN MOCIE0BATEIILHOCTH 3JIEMEHTHI BOJIHOTO OanaHca:

1 : IorsomeHre Boibl KOPHEBOM CUCTEMOM

2 : [lepenBurkeHue BOJIbI 110 MPOBOJALIEH cucTEME

3 : YcBoeHuUE BOJIbI pAaCTEHUEM

4 : VicnapeHnue BOJIbI Uepe3 yCThHUIIA

3aganue 12. [TurmenT xsopodusut cnocoOeH MoriaoumaTh CBET B YacTsX CIeK-
Tpa.

OTBeT: KpacHO-OpaHKEBOW U CHHE-(DHUOJICTOBOM
3ananme 13. [1n1a3mM0a13 MOKHO BBI3BaTh, IOTPY3UB KIETKHU B pacTBop.

OTBeT: rUNepTOHNYECKUI

3ananue 14. B ueM 3axirogaeTcsi KOCMUYECKast poJib mpoiecca GoTocuHTesa?

OtBer: 1) mpoucxoauT oOpa3oBaHuE OPraHUYECKHX BELIECTB, HEOOXOAMMBIX JUISl KHM3HHM BCEX
reTepoTpOPHBIX OPraHU3MOB;

2) NpOUCXOAUT NMPeoOpa3oBaHUE COIHEYHOIN SHEPIUU B SHEPIHI0O XMMUYECKUX CBA3EH M HaKoI-
JIeHHE ee B IPOAYKTaX (POTOCUHTE3A (B OPraHUUYECKHX BEIIECTBAX);

3) ycTpaHsieTcs BO3MOXHOCTh HaKOIUIEHHsI B aTMOc(epe N30bITKA YITIEKUCIIOTO rasa;

4) moaaepsxkuBaeTcs 0amaHc KUCIOpoa B aTMocdepe;

5) pacTuUTeNbHbIE OCTATKHU CIY>KaT HCTOYHUKOM ITOJIE3HBIX NCKOMAEMBbIX.

3aganue 15. CpaBHuTe npouecchl IpIXaHus U OpoKeHUs. YKaKUTe HE MEHEE TPEX pa3IndUil.
Ortser: 1) ApIxaHue — Mpolecc adpoOHBIii, a OpokeHne — aHAIPOOHBIIA;

2) mpu IbIXaHUH MTPOUCXOIUT TIOJTHBIN pachall CI0KHBIX OPTraHWMYECKHX BEHIECTB JI0 YTICKUCIIO-
r'0 ra3a M BOJIbl, @ IPU OPOXKEHUU pacrajl He MOJHBINA: U3 CI0XKHBIX OPraHUYECKUX BEIIECTB 00-
pasyrotcst 6oJiee MpoCThie, HO TOXKE OPTaHUIECKHE;

3) npu ABIXaHUH IPOUCXOAUT BBICBOOOXKICHUE BCEIl SHEPTUH, 3aKIIIOYEHHON B XUMHUECKUX CBS-
35X OPTaHUYECKHUX COCIAMHEHUH, a TIpU OPO’KEHUH DHEPTHUs BBIIENSETCS He BCS (ITOCKOJIBKY pac-
naJj uAeT He MOJHBIN, YaCTh SHEPTUU OCTACTCS B XUMHUUECKUX CBA3SIX OPraHMUECKUX BEIIECTB).

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

NudopmannonHbie TeXHOJIOTMH — 00yUeHUE B 3JIEKTPOHHOM 00pa3oBaTeIbHON cpejie ¢
LENIBI0 PACIIMPEHHUsl JI0CTyNa K 00pa3oBaTelIbHBIM pecypcaM, YBEIHMUEHHs] KOHTAKTHOTO B3au-
MO)IGfICTBI/ISI C nmpernoaaBaTejieM, NOCTPOCHUA WHAWBUAYAJIbHBIX TpaeKTOPI/Iﬁ IIOATrOTOBKH, 005b-
CKTUBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUM CTYACHTOB.
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B oGpasoBarensHOM mpoliecce Mo TUCHUIUIMHE UCTONb3YIOTCS Cleaytolue HHPpopMaIiu-
OHHBIE  TEXHOJIOTMH, SIBISIONIMECS  KOMIIOHEHTAMH  OJJEKTPOHHOW  HMH(OpPMAIMOHHO-
obpazoBarenbHol cpenbl BITIY:

e Cucrema amekrponHoro ooydenuss ®I'bOY BO «BbI'TIY »;

e MyJbTUMEIUWHOE COMPOBOKIAEHUE JIEKIMN U MPAKTUYECKUX 3aHITUH;

e Pabora Cc 3J1eKTpPOHHBIMH PECYpPCAMU YAAJIEHHOTO JOCTYIIa.

8 OCOBEHHOCTH OCBOEHMUSA JUCHUIIVIMHBI 111 HTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

ITpu oOyueHuu Il ¢ OrPaHUYEHHBIMUA BO3MOYKHOCTSIMM 3/10pPOBbSI IIPUMEHSIOTCS aJall-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH B COOTBETCTBUU C YCIOBHSMH, M3JIO)KEHHBIMU B Pa3Jiel
«Oco0eHHOCTH OpraHu3anu 00pa30BaTENBLHOIO MpoLEecca M0 00pa30BaTEIbHBIM IPOrpaMMaM
JUIS. MTHBAJIMJIOB H JIUI C OTPAaHUYCHHBIMH BO3MO)KHOCTSIMU 3/I0POBBS» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmbl (MCIOJIb30BaHUE CHEIMATIbHBIX YUEOHBIX MOCOOUIM U JUIAaKTUUYECKUX MaTepua-
JIOB, CIIELIMAJIbHBIX TEXHUUECKUX CPEJICTB 00YUYEHHUS KOJUIEKTUBHOI'O M MHAMBHUIYAJIbHOTO IOJIb-
30BaHMsl, PEIOCTABICHHUE YCIYT aCCUCTEHTA (IIOMOIIHUKA), OKA3bIBAIOIIEr0 00yyJaroUMMes He-
00X0IMMYI0 TEXHUYECKYIO MOMOUIb U T.II.) C YYETOM HHIUBUAYaJIbHBIX OCOOCHHOCTEH 00yua-
FOLIUXCSL.
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9.2 ba3bl JaHHBIX H HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
1. Poccwuiickuii o6pazoBatenbublii Deaepanbhbiii moprai. http://www.edu.ru/
2. DrekTpoHHBIEC pecypchl 1o buonoruu - https://Ibz.ru/metodist/iumk/biology/er.php
3. Tlopran HayuHOM 3JIeKTPOHHOMN OubanoTeku - http://elibrary.ru/defaultx.asp.

4. CnoBapu u 3HuUKJIONeauu on-line: mpoexkt Academic.ru — https://dic.academic.ru/;
Buonornueckuii sHIIMKIONEAnYEeCKHiA ciroBaps: https://dic.academic.ru/contents.nsf/dic_biology/
9.3 D/1eKTPOHHO-0UOIHOTEeYHbIE PecypChl
1. Polpred.com O630p CMU/CrpaBounuk — http://polpred.com/news
2. O0pazoBarenbHas miathopma «tOpaiit» — https://urait.ru/info/lka

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnist ipoBeieHus 3aHATHI JIEKIIMOHHOTO M CEMUHAPCKOTO TUTIA, TPYNITOBBIX W WHAUBHIY-
QIBHBIX KOHCYJIbTAllMi, TEKYLIEro KOHTPOJII M IPOMEXYTOYHOW aTTeCTallMd HCHOJb3YIOTCA
ayJUTOPHUH, OCHANIEHHBIE Y4eOHOW MeOEenblo, ayIUTOPHOH IOCKOHW, KOMIBIOTEpOM(paMu) ¢
YCTAHOBJICHHBIM JIMIICH3MOHHBIM CIEIUATM3UPOBAHHBIM IPOrPaMMHBIM 00€CIIeYeHUEM, KOM-
MYTaTOPOM JIJISl BBIXOZA B AJIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY M 3JIEKTPOHHYIO MH(OpMAIIH-
OHHO-0Opa3zoBarenbHyto cpeay BI'TIY, MynbTUMeAMHHBIMU MPOEKTOPAMHM, SKCIO3HIIMOHHBIMU
dKpaHaMH, y4eOHO-HATTIAHBIME TOCOOUSAMU (TAOIUIIBI, MYJIbTUMEIUIHHBIC TIPE3ECHTALINN ).

Jlnst mpoBesieHus! JTabOPaTOPHBIX 3aHATUI TakKe MCIOJb3yeTcs «YueOHas jnaboparopust
MUKPOOHOJIOTUH U (PU3HOJIOTUH PACTEHUIN», YKOMIUIEKTOBAHHAS CIIEAYIOIINM 000PYA0BaHUEM:

e KommiekT MeOenu ay IuMTOPHOM
ITronutp
AynuTopHas A0cKa
KommnbroTep ¢ ycTaHOBIEHHBIM JIMIIEH3MOHHBIM ITPOrPaMMHBIM 00ecrieueHueM
MynbTUMEIUIHBINA TPOEKTOP
DKCIO3UIHOHHBIH SKpaH
Muxkpockon «buomamy (6 mit.)

Muxkpockon «Mukmen-1» (24 mr.)

Muxkpockon 6uonoruueckuit Mukpomen P-1 (2 mr.)
Muxkpockon MBC-9 (1 mirt.)

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

Muxkpockon MmoHoKyJsipHBEIH MC-10 MIKROS (9 mit.)
Muxkpockon TpuHOKysipHBIE MC 300TS «Micros» (1 mt.)
Muxkpodoronacaaka MOH — 12 (1 mwr.)

Tepmoctar cyxoBo3ayurHbiid TC-1/80 CITY (o6bwem 80) (1 mT.)
®dotokamepa (1 mt.)

[Mudposas kamepa - okyssip i mukpockomna JICM 310 (1 mir.)
Cymmnensiii mkad HIC 80-01 CITY (1 mT.)
Muxkpob6uonorundeckuit 6okc (1 mir.)
Munu-skcnpecc-naboparopus «Iluenka-y/6moy» (2mrT.)

¢ YueOHO-HATJISIHbIE TOCOOUS — TaOJIHIIBI, MyJTbTHMEMIHBIC TTPE3CHTAIIH 0 M CIIU-
nHe «DU3U0IIOTHS pAaCTEHUI.

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3YeTCsl B ayJTUTOPUSAX OCHAIIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPENly BY-
3a, B CHELMAIM3UPOBAHHBIX JJA0OPATOPUAX M0 AUCLUIUIMHE, a TAKXKE B 3a1aX AOCTyIa B JIOKAJIb-
Hy1o ceTb BI'TIY, B maboparopuu mMcuxonoro-neaaroruueckux UCCIeI0BaHui u ap.
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Hcnonp3yemoe nporpammuoe obecrieucaue: 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.

Pa3pa6orunk: Anoxuna A.B., k.0.H., 1onieHT Kadeapbl OMOJIOTHU U METOJIUKH 00ydUe-
HUsA OMOJIOTUH.
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11 IUCT UBSMEHEHHUH U JONTOJTHEHUN

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2023/2024 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2023/2024 yuebHoM roay Ha 3acenanuu kadeapsl (mpotokos Ne 9 ot 28 utonst 2023 1.).

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/ nas peammzanuu B 2024/2025 yu. r.

Pabouas mporpaMma JUCHMIUIMHBEI TIEpECMOTpPEHa, 00Cyk/IeHa U 000peHa s peain3a-
nuu B 2024/2025 yuebHOM Toy Ha 3acenanun kadeapsl (mporokoa Ne 8 ot 22 mas 2024 1.). B
PIIJI BHECEHBI CaeAYIOMIME U3MEHEHHS U TOTIOJHEHHUS :

Ne usmenenus: 2
Ne crpanuns ¢ n3menenuem: 38-39

B Paznen 9 BHeceHbl H3MEHEHHsI B CHUCOK JIUTEPaTyphl, B 0a3bl JaHHBIX U UH()OPMAIIMOHHO-

CIIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOJINOTEUHBIE PECYpChl. Y Ka3aHbl CChUIKU, 00ecnedn-
BAIOIIME AOCTYI 00YYaIOLIMMCS K JIEKTPOHHBIM Y4eOHBIM M3AaHUSAM U 3JIEKTPOHHBIM 00pa-

3oBarenbHbIM pecypcaM ¢ caiita PI'BOY BO «BI'TIY .

YTBep:xkaenue usmeneHuii u nonojHenuii B PILI nna peanuzanuu B 2025/2026 yu. r.
Pabouas nporpaMma JUCHMIUIMHBI IEpECMOTpPEHa, 00CyXk/ieHa U 0100peHa s peaiunsa-
uu B 2025/2026 ygae6HOM TOy Ha 3aceaanuu kadeapsl (mpoTokoa Ne 6 ot 26 mapra 2025 r.).



