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@ - Pabouast mporpaMma JAUCHUILIHHBI

1. IEJIX U 3AJIAYA OCBOEHUS JUCHUIIJIMHBI

Ienn ocBoeHNs TMCHUIIMHBI:
copMHUPOBATh y CTYACHTA 3HAHUS O CYLTHOCTH (PU3HOJIOTUYECKHUX MPOLIECCOB B PACTECHHSIX HA
BCEX CTPYKTYPHBIX YPOBHSAX OpraHU3ally U BO3MOKHOCTHU YIPABJICHUS UX XOJI0M.

3agauu ocBOCHMS IMCHHUILJIMHBI:
- U3y4YUTb CTPOCHUE PACTUTEIBHOIO OpraHu3Ma, OOMEH BEILIECTB U SHEPTUU B PACTUTEIILHOM
opranusme, OTOCUHTE3;
- U3Y4UTh OMOJIOTHYECKYIO (PUKCAIUIO a30Ta U3 aTMOC(Ephl M KOPHEBOE NMUTAHUE PACTCHUIA;
- U3yYUTh METOJbI MPOJYKTUBHOI'O MCIIOJIb30BaHUS BOJIbl PACTEHUSAMU;
- HAay4WTh, MPABWIBHO MCIIOJb30BaTh IOJYYEHHbIE 3HAHUS B pa3pabOTKE TEXHOJIOTMYECKUX
MpUEMOB XpaHEHUS U NepepabOTKH JIECHOM MPOTYKIIMH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JlanHas AUCITUIUIMHA OTHOCHTCS K 0a30BOM 4YacTH 00s3aTeNbHBIX aucuuiuind b1.0.26.
OCHOBHOI mpodeccuonanbHoi oOpazoBarensHO mporpammel (OIIOII), ycTtanaBnuBaemoi
By30M. JlaHHas NUCHMIUIMHA SBISIETCS OJHOW W3 OCHOBOMOJIATAIONIUX AWCIIUIUIMH B CHUCTEME
MOATrOTOBKH OakanaBpa mo HampasieHuio 35.03.01. «JlecHoe nemo». OHa OXBaThIBAET MIMPOKUI
Kpyr mpoOjieM W TOSTOMY CBS3aHA NPAKTUYECKH CO MHOTHUMHU JUCIHUIUIMHAMH, KOTOPHIS
MPENOJAr0T Ha KOJIOTHIECKOM (PaKyJIbTETe.

JlucuumuinHa 9uTaeTcss B 2-OoM ceMmecTpe 1-ro Kypca CTyJIeHTaM 3a04HOU (hopmbl
oOyuenusi. OHa Ga3upyercss Ha OTHAEIbHBIX KOMIIOHEHTaX KOMIETEHIMH, C(HOPMUPOBAHHBIX B
X0Jle M3Y4YECHHS CJEeAYIOMIMX MPEIIeCTBYIOMMNX YYeOHbIX AMCHUMIUIMH: TaKMX Kak OOTaHHKa,
¢buznKa, XUMHUS U IPU TPOXOKIEHUN YIeOHOM O03HAKOMMTEIHHON MPAKTHKHU.

OObekTaMy W3y4EeHUS B JUCHUILIMHE SIBISTIOTCA: CTPOCHHUE PACTUTEIBHOIO OpPraHu3Ma,
oOMEH BEIIeCTB U HSHEPrUM B PACTUTEIHLHOM OpraHu3Me, (OTOCHHTE3, KOPHEBOE MHUTaHHE
pacTeHHii, METO/Ibl MPOTYKTUBHOTO MCIIOJIb30BAHMS BJIarH B PACTEHUSIX.

W3ydyenue »TOW AUCUMIUIMHBI OOECIEUMBAET CTyJEHTAa 3HAHUSMH 10 CTPOCHHIO
PacCTUTENHHOU KJIETKH, KOPHEBOTO MUTAHUS PACTEHUH, MpoIecchl POTOCUHTE3a, BO3MOKHOCTIM
yIpaBieHUs X0A0M (PU3HOTIOTHUECKUX MPOIIECCOB APEBECHBIX KYIBTYP.

Jlyis ocBOEHUSI TUCUUILIMHBI CTYJCHT JOJDKEH UMETh CIICAYIOUIUE «BXOJHBIC» 3HAHMUS,
YMEHHS U KOMIIETEHIUH:

- 3HaHHs 0a30BbIX MPO(ECCHOHANBHBIX MOHATUN B (PU3UOJIOTHH PACTEHUIA;

- CHOCOOHOCTBIO pelllaTh TUIIOBBIC 33/1a4 MPO(HEeCCHOHANBHOW AESITeTbHOCTH Ha OCHOBE
3HAHUA OCHOBHBIX 3aKOHOB MAaTEMaTHMYECKUX M €CTeCTBEHHBIX HAayK C MPUMEHEHHEM
MH(OPMALIMOHHBIX U KOMMYHHUKAIITHOHHBIX TEXHOJIOTHIA;

- CIOCOOHOCTHIO TMPHUMEHSTH HOBBIE 3HAHUS MO OWOJIOTMM M OSKOJOTHHM Jieca MpH
MPOBEJICHUU TOJEBBIX H JaOOpPaTOpPHBIX HAYYHBIX HCCIEAOBAHMNA TPH  Pa3IUUHBIX
JIECOPACTUTENBHBIX YCIOBUSIX U MHTEHCUBHOCTH X HCIOJIb30BAHUA.

Jlannast ydeOHas JUCHMIUIMHA OYAET OCHOBHOM  JUIsI OCBOCHHS MOCJIETYIOLIUX
JTUCIUIUINH, TAKUX KaK, JIECOBEJIEHHE, ACHIPOJIOTH, JECOBOJACTBO, JECHbIE KYIbTYpHI, JIECHAs
¢duTomaronorus, JecHas DHTOMOJIOTHUS, JieCHas  CEJIeKIIHs, TeHETHKA, TOBBIIICHHE
MIPOIYKTUBHOCTH JIECOB, JIECHbIE MMTOMHUKH U OMOMOHUTOPUHT.

N3ydenue 3Toi AUCHMILTUHBI 00ECIIEYUBAET CTYJACHTAa 3HAHHSAMH IO MTPOUCXOXKJICHUIO,
SBOJIIOLIUU, U CUCTEME CBSI3€l B PACTUTEIHLHOM MHUPE.
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3.  TEPEYEHB IUIAHUPYEMBIX PE3YJIbTATOB OB YUEHMS 11O
JUCHUIIJIMHE (MOJYJIIO), COOTHECEHHBIX C IVIAHUPYEMBIMU
PE3YJIbTATAMM OCBOEHUSI OIOII

Konx 1 naumenosanue
peann3yemMoi KOMIETEHIINU

[lepeuenp mIaHUpyeMBIX PE3YAbTATOB 00YUEHHUSI 110
JUCLUILINHE (MOJYII0), COOTHECEHHBIX C MHIMKAaTOpaMu
JOCTHYKEHUS] KOMIIETEHIUI

OIIK -1;
CrocoOHOCTh pemiaTh THUIOBBIC
3aa9u npodeccnoHaTbHON

JEeSITeIbHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK C MIPUMEHEHUEM
HMH(}OPMaLIMOHHBIX "
KOMMYHMKAIIUOHHBIX TEXHOJIOTHH

3HaTh:

- aHATOMO-MOP(OJOTHYECKYIO JIOKATH3AMHUIO (PU3UOIIOTO-
OMOXUMHUYECKUX MTPOIECCOB B PACTCHUSX;

- XOJl ¥ MEXaHM3MBI DPEryISUU Ha BCEX CTPYKTYPHBIX
YPOBHSIX OpraHU3aIMH PACTUTEIHHOTO OPTraHU3Ma,

- 3aBHCUMOCTh XOJa (U3UOJOTHUECKUX TIPOIECCOB OT
BHYTPEHHUX U BHEITHUX (PaKTOPOB;

Ymers:

- OTIPECISTh KU3HECTIOCOOHOCTh PACTUTEIBHBIX TKaHEH,
WCXO/ W3 BO3MOYKHOCTH OCYIIECTBJICHHS B HHX XOJa
(GU3HOIIOT0-OMOXUMHUYECKUX TIPOIIECCOB;

- ONpeAessITh  CTENEeHb  HACHIIIEHHOCTH
MIPOIYKTHBHON YaCTH JIECHBIX KYJIbTYP;

- BBISIBIIAITH COJEpIKaHKE BEIIECTB OEIKOBOM, YIiIeBOJAHOM,
JIMITATHOM TIPUPOJIBI 1 BATAMUHOB B JIECHBIX KYJIbTYpax;
Baagern:

- COBPEMEHHBIMHM METOJIaMHU HCCIIEOBAHUS U MOJIY4CHHUSI
uHpopManuu 0 xonae (PU3MOIOTHYECKUX TIPOILIECCOB B
PacTUTEILHOM OPraHU3ME;

BOJIOU

- HaBbIKaMH OOpaOOTKM W aHaIW3a TOJy4YaeMbIX
IKCTIEPUMEHTAIbHBIX JaHHBIX,
npuéMamMH TIOMCKa HOBBIX CBelleHMH B o0OnacTu

busnosorny 1 OMOXUMHH PACTCHHUI,

IIK - 6;

CHOCO6HOCTI> IIPUMCHATH HOBBIC
3HAHUA 110 6I/IOJ‘IOFI/II/I " 3KOJIOTUHA
Jieca npu NpoBCACHUHN IIOJIEBBIX U
J'Ia60paT0pHI>IX HAaYYHBIX
I/ICCJ‘IGI[OBaHI/Iﬁ B Ppa3INIHbIX
KIIMMaTH4YCCKHX, FCOFpa(bI/I‘leCKI/IX
U JICCOPACTUTCIIbHBIX YCIIOBUAX
IIpu paBJ‘IH‘IHoﬁ HNMHTCHCHUBHOCTU
HX HUCIIOJIB30BaHUA.

3Harth:

- TOpUHOHNB (HOPMUPOBAHHMS BEIUYMHBI M KadyecTBa
ypOXas JIECHBIX KYJIBTYP

-U3MEHEHHE XUMHYECKOIO 9JIEMEHTHOTO H

OMOXMMHMUYECKOTO COCTaBa PacTCHHUH B MpoOIlecce pocTa U
pPa3BUTHS PAaCTEHUI;

YMeTh:

- TIOJIb30BaThCS OPraHOJICITHYCCKUMU U OMOXUMUYECKUMH
MOKa3aTeJisIMA B TMPOIIECCE MPOrHO3UPOBAHUS KayecTBa
JIECHBIX KYIBTYP;

-UCNOJIb30BaTh 3HAHUS O MPHUPOAE Jeca B ULEIIX
IJIAaHUPOBAHMUS,  HAIMpaBJICHHBIX HAa  palMOHAIBHOE,
MOCTOSIHHOE, HEUCTOIUTEIILHOE UCIIOIb30BAHUE JIECOB.
Baajgernb:

- COBPEMEHHBIMU METOJIaMH HCCIIEAOBaHUS U MOIyYEHUs
uHbOpMaIlMU O XOJe (DU3HOJOTHYECKHUX IMPOIECCOB B
pacTUTEIBLHOM OpraHU3ME;

- HaBbIKaMH OOpabOTKM M aHaIM3a MOJy4aeMbIX
SKCIIEPUMEHTAIIbHBIX JaHHBIX, npuémMaMy  MOHCKa
HOBBIX CBEJICHUH B 001acTH (DU3HOIOTHH PACTCHU;
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4. OBIIAA TPYAOEMKOCTDH JUCHUIIJIMHBI

4.1. O0beM TMCUMILIHHBI B 3a4eTHBIX equHuIAax (Bcero) 4 3ET
4.2. O6beM THCHMILIMHBI 0 BUIaM y4e0HOii padoThl (B yacax) :

KosnyecTBo yacoB (popma
00yuyeHus1 - OYHAas)

Buja yueoHoii padoTbi B 1.4. mo
Bcero no
n1any cemMecTpam
2

KonrtakTHas paboTa, 00y4daromuxcs ¢ mperno/aBaTesieM B 12 12
cooTBeTCTBUU C YII
AyIUTOpHBIE 3aHATHSL: 12 12
JICKITUN 6 6
CEMUHAPBI M TIPAKTUUYECKHUE 3aHSATUS
nabopaTopHbIe PabOTHI, MPAKTHKYMBI 6 6
CamocrositenpHas pabora 123 123
dopma TeKylero KOHTpOJIsl 3HAaHUHU U TectupoBanue, | TectupoBanue,
KOHTPOJISI CAMOCTOSATEIbHOU pabOThI 0ompoc 0onpoc
Kypcosas pabora - -
Bu el npomexyToyHOM aTTecTalnu (9K3aMeH, 3a4eT) DK3aMeH DK3aMeH
Bcero yacos o guCIUAILINHE 144 144

*B cnyuae HeobXo0umMocmu UCHONb308AHUSL 8 YUeOHOM npoyecce 4acmudHO/UCKIIOYUMETbHO
OUCMAHYUOHHBIX  00PA308AMENbHBIX MEXHON02Ull 6 mabiuye uepes cieul YKa3bl8Aemcsl
Koauvecmso uwacos paoomwr IIIC ¢ obyuarowumucs 0as nposedeHuss 3aHAMuUll 8
OUCMAHYUOHHOM hopmame ¢ NPUMEHEHUEM IJIeKMPOHHO020 00yueHUs.

4.3. Conep:xxanne IUMCUMILIMHBI (MoayJasi.) PacmpenesieHue 4yacoB mo TeMaM W BHAAM
yueOHoii padoThI:

dopma 00ydeHus: 3a04Has
Bue yaeOHBIX 3aHTHI dopma
AyIUTOpHBIE 3aHSTHS 3anga TEKYIIEr0o

HasBamue pa3/ienos IIpaktua | JlaGopaTop tus B | Camoctost KOHTPOJIS

L TeM Bcero eCKue HBIE HHTEP TeJb SHAHMIH

Jlexuuu | 3aHATHA, paboTHI, aKTHUB Hast
CEMHUHAp | MPAKTHKyM HOI pabota
Bl BI dopme
Pazoen 1. Duznonorusi pacTUTEIBHON KICTKH
1. CoBpemeHHas 14 1 - - - 13 Tecr,
KJICTOYHAST TEOPHSL. ompoc
Kierka kak oTkpeiTas
crcTeMa.
Pa3zden 2. MonexynsipHble OCHOBBI (PU3UOIOTHYECKIX TIPOIIECCOB
2. CtpykTypa u 13 - - 1 - 12 Tecr,
¢yaxkmmu JJHK u PHK orpoc
Pa3zoen 3. BoaHblit 0OMeH pacTeHHi

3. XapaKTepucTruKa 13 1 - - - 12 Tecr,
BOZ[HOFOUO6M€Ha orpoc
pacTeHH, CTPYKTypa U
CBOMCTBA BOJIBI
ITyru noseimeHus
3¢ PEeKTUBHOCTH
®dopma Crpannna 4 u3 24
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HCIIOJIb30BaHUA BOAbI
PACTCHUAMU

Pazoen 4. Dotocuures.

4.Ponb hotocuHTE3a B
ouochepe u
MEXaHU3MBI PETY/ISIIHA
(dorocuHTE3a Ha
CyOKJICTOUHOM,
KJIETOYHOM, OPTaHHOM
YPOBHSIX

16

1

14

Tecr,
OIpoC

Paszoen 5. Jlpixanue pacTeHH.

5. JIpIxaHue Kak
3JIEMEHT
OHOIOTHYECKOr0
OKUCIIeHHs. MeTobI
y4€Ta IbIXaHUs

16

1

1

14

Tecr,
OIpoC

Pa3zoen 6. MunepanbHOE MUTaHWE PACTEHUN

6. buodusbHbIe
B3JICMECHTBI
HE0OXOIUMBIE
PACTEHUIO U UX
GbyHKIMN.
ITornomenue,
TPaHCIIOPT,
pacripezieneHue,
peyThim3anus
2JIEMEHTOB
MHUHEPaJIbHOTO
MTUTAHHUS

14

1

1

12

Tecr,
OIpoC

Pa3zoen 7. ®uznonorndeckas pojb MaKpO- H MEKPOIJIEMEHTOB

7.Makpo- u
MUKPOJIEMEHTHI UX
POJb B )KU3HU
pacTeHui.
Conepxanue
COEIMHEHUs a30Ta,
¢docdopa u kanus B
JIECHBIX KYJbTypax

14

1

1

12

Tecr,
ompoc

Paszoen 8.

Poct u nBuxenue paCTeHI/Iﬁ

8. [lonsTue pocra u
JIBIDKEHUS Ha
Pa3IMYHBIX
CTPYKTYPHBIX YPOBHSIX
OHTOTeHe3a.
OHTOTreHe3 pacTeHul u
€ro MepUOAN3aALHSL

16

1

14

Tecr,
OIpocC

Paszoen 9. PazBuTte pacTeHH.

9. OCHOBHBIE
3aKOHOMEPHOCTH H
JTamnbl OHTOTEeHE3a
pacTeHuid.

PazBurne u
CO3pEeBaHMeE TIOOB U
CEMSH JIECHBIX

KYJIBTYP.

16

1

14

Tecr,
OIIpoC

HUTOI'O

144

123

DK3aMmeH

36

®dopma
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5. COAEP KAHUE JUCHUIIJIMHBI (MOY JIS)
Beeoenue
[Ipenmer, wmeTodpl, 3amaud, MPOOJIIEMBI COBPEMEHHOW (DU3MOJIOTUM paCTEHUIL.
Omnpenenenue GU3MOIOTHH PACTCHUH, MECTO CPEIU IPYTruX OMOJIOTWYECKUX IMCUUIUINH,
3ajaul U 1npobnemsl Juid pemieHus. [loHsTHe OMOJIOTMYECKOM CHCTEMBI, HBOJIIOLMS
OMOJIOTMYECKUX CUCTEM, CUCTEMHBIN MOJX0 B U3YYEHUU KUBOTO.

Pazoen 1. @uzuonocus pacmumenbHoU K1emKu

TEMA 1. Cospemennan KnemouHas meopus.

Cooepacanue memol: TuIbl KIETOYHONM OpraHum3aluu (IpOKapHOTHI, 3YKapHOTHI).
DOneMeHTbl PACTUTENbHONM M JKMBOTHOW KJeTOK. Pa3sHooOpaszue KIeTok U uX (PyHKUIHUH.
CTpyKTypHbIE 3J€MEHTHl pacTUTENbHON KieTKU. [IpuHnun xommnaprmenTauuu. OyHKIUN
0€NKOB, HYKJIEMHOBBIX KUCJIOT, JIMIUIOB, YIJIEBOJOB, BATAMUHOB. MeXaHU3M peaau3aluu
IreHeTUYeCKON  MHGpOpMaIuu. [IpeBpaiienne BemecTB M JHEPIMU B KJIETKE.
Buyrpuknerounbiii u BHemHMM oOMmeH BeumiecTB. IIponuriaemocts kinetku. OTBeTHas
peaxius KJIETKU Ha BHEIIHUE BO3ACHCTBHUSL.

Pazoen 2. Monexkyaaphnsie 0CHOGbL (PU3UOT02UYECKUX NPOUECCOB.
TEMA 2. Cmpykmypa u ¢pynkyuu /ITHK u PHK

Cooepacanue memovr: JJHK kax HOcurenb reHernueckoil uHdopmanuu. CTpoeHue
xpomocombl. ['enernueckuii koxa. Pemmkamusa JHK. JIHK monumepassl —KimtoueBbie
depmentsl JIHK. Pacxoxnenne neneit poautensckoro JJHK. Crpykrypa u dyakuus PHK.
Nudopmarusasie PHK. Tpancnoprasie PHK. Pu6ocomusie PHK. Tpanckpunums. PHK
nonuMepasbl.  TpaHcnsauuss y mnpokapuoT. OCOOEHHOCTH — TPaHCISILIMM Y JYKapHOT.
Tpancnsmus. PubocomMbl. DTamsl TpaHCIISIUH.

Pa3zoen 3. Boouwtii 00men pacmenuit
TEMA 3. Xapakmepucmuka 600H020 00MeHa pacmenuil, CmpyKmypa u c80ucmaea 00ul

Cooeporcanue memor: OOIIAs XapaKTepUCTUKa BOAHOrO oOMeHa pacteHuit. CTpyKTypa
u (uzmueckue cBoiictBa BoJbl. Boaa - CTpyKTYpHBI KOMIIOHEHT PACTUTENBHOM KIETKH, €€
ydyacTue B Ouoxumuueckux peakuusax. Cnenuduueckue QusnMueckue U XUMHYECKHE
cBoiicTBa BOJbl. DYHKIMU BOJAbI B OHOJIOTMYECKMX CHCTeMax. TepMoJAWHAMUYECKHe
MOKa3aTeIM COCTOSHUS BOJBI. BOJHBIN MOTEHIMAN OMOJOTHMYECKOW CHCTEMBI. bBiKHMIA,
CpenHMil, MajdbHUM TPaHCHOPT BOJBI B pacTeHUU. TpaHcnupauus, €€ OHOIOrHYecKoe
3HaueHue. [luHamuka coaep:kaHusl BOJbI B OHTOT€HE3€ PACTCHUM, pacmlpelesieHue I0
opranaMm. Bonublii 6ananc pacrenus. [lokazarenn m myTu noBblieHus 3(dekTuBHOCTU
WCIOJIb30BaHUsA BOJABI pacTeHUsMH. JlMHamuKa cojepaHus BOJbl B XpaHsIencs
MPOIyKIIMHA PACTE€HHUEBOICTBA.

Pazoen 4. ®omocunmes.

TEMA 4. Poav porocunTe3a B Ouocepe.

Cooeporcanue ~ memvi:  OKHUCIUTENBHO-BOCCTAaHOBUTENbHAs  (QyHKIMS  (OTOCHHTE3a.
CrnekTpanbHbIil cOCTaB COJHEYHOro u3inydeHus. llornomieHue paavanuu pacTeHUSIMU;
pacripeniesieHue paauainuu B QuroneHoze. OOmee M napiyaibHble YpaBHEHUS (POTOCHHTE3A.
Jlucr Kak oprax ¢doTocuHTE3A. CrpykTypHO-(hyHKIHOHATIbHAS OpraHu3aIus
(OTOCHHTETHUYECKOTO armapara. XUMHU3M MPOLIECCOB aCCUMIIIALUK YIriepoaa B (OTOCHHTE3E.
Tumns! puxcaruu CO2 pacrenusimu (C3-, C4-, CAM-dortocuntes). PoTOIBIXaHUE.

@®oTOCHMHTE3 M TMEPBUYHBIA OOMEH BeIIEeCTB. 3aBUCHUMOCTb (POTOCHMHTE3a OT BHYTPEHHHUX H
BHEMIHUX (akTopoB. Bo3MokHBIE TyTH TOBBIIIEHUS (POTOCHHTETUUYECKON aKTUBHOCTH
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CENTbCKOXO3SUCTBEHHBIX  KynbTyp. CBeTokynbTypa pactenuil. Pomb  QoTocunHTe’a B
(GbopMUpPOBaHUM BEIMYMHBI W KAayecTBAa YpPOXKas CEIbCKOXO3SIMCTBEHHBIX KYIbTyp. Brusaue
T'YCTOTBl CTOSHMS PACTCHHUH CTPYKTYpHI IOCEBa, OCOOCHHOCTH PACIOJIOKEHHUS JIHCTHEB B
MPOCTPAHCTBE, YAOOPEHHIA U OPOIICHHUS Ha SHEPTeTHIECKYIO 3(PPEeKTUBHOCTH (PUTOLIEHO30B.

Pa3zoen 5. /[vixanue pacmenuii.

TEMA 5. /lvixanue kak nemenm 0U0102U4UeCKO20 OKUCICHUAL.

Cooeporcanue memvl: 3HAUEHUE JbIXaHUS B JKU3HM pacTeHuil. OTiauuue JbIXaHus OT
XMUMHMUYECKOTO OKHCJIeHUs. Tumbel JpixarenbHblx wened. OCHOBHas M JIONOJHUTENIbHBIE
JbIXaTeabHble Lenu. OepMEHThl IbIXaHUSl U MPUHLUIIBI OKUCIUTENBHOTO (HOCHOpHUINPOBAHHUSL.
Crpykrypa, JOKanu3alusi, IPOCTPAHCTBEHHAs oOpraHuzanus. Perymsuus 3IeKTpOHHOTO
TpaHcropTa B JAbIXarenbHOW nenu. Jlpixanne u BTOpHuHBI oOMeH BemecTtB. CO2 m O2
razooomen  JlpixatenbHbld KOd(hduimeHT. [lpixaHue M ypokail CeIbCKOXO3SHCTBEHHBIX
KynbTyp. /[lpixaHnue pacteHud u QopmHupoBaHME KadecTBa ypoxkas. Poib npixaHus mnpu
XPAHEHUH CEJIbCKOXO3SICTBEHHOM MPOTYKIIHH.

Pazoen 6. Munepanvnoe numanue pacmeHuil.

TEMA 6. Buoghunvnsie 31emenmsl HeoOX00uMble pACHEHUIO U UX PYHKUUU.

Cooeporcanue memvl: XUMUUECKUH 3JEMEHTHBIM COCTaB JKUBBIX OpPraHu3MOB. buoduibHbie
aneMeHTHl U ux QyHkmuu. Heo6xoaumbie pacTeHHIO MaKpO- U MUKPOIJIEMEHTHI, X YCBOSEMbIC
coeMHEHUST W (u3HoJoruueckas poib. KopHeBoe W HEKOpHEBOE muTaHue. PacmpeneneHue
MUHEpAJIbHBIX 3JIEMEHTOB 0 OpraHaM pacTeHWil. BiusHue BHEIIHUX U BHYTPEHHUX (PAKTOPOB
Ha XMMHUYECKUH 3JIEMEHTHBIM cocTaB pacteHuil. [lorjomienue, TpaHCHOPT, pacnpenesicHue,
peyTHIM3AIUs DJIEMEHTOB MHHEPAJIbHOTO NHUTAaHUA. PUTMHUYHOCTH B TOIVIOIIEHWH HOHOB
KOpHSIMU pPAcCTE€HUM. DJIEMEHThl ~ MHUHEPATBHOTO  TUTAHUSA,  ypOKallh W KayecTBO
MPOJIYKIIMA PACTEHUEBOJICTBA.

Pazoen 7. @u3zuonozuueckasn pojib MaKpo-u MUKpoieMeHmoe
TEMA 7 . Makpo- u MukposjiemeHmeol ux poJib 8 HCU3HU PACM eHUIL.
Cooepoicanue memwi: A3zot. KpyroBopot azota B npupoge. OcCoOEHHOCTH a30THOro oOMeHa
pactenuit. Mctounuku azora ajis pactenuil. Cepa. KpyroBopot cepsl B npupoje. [loctynnenue
cepbl B pacTeHHE, PEaKIMU BOCCTAHOBICHHS M aCCHUMIIALUU; CBSI3b C (POTOCHHTE30M.
MuKposaeMeHTsl M WX pOJIb B JKU3HM pPACTEHUN. OJIEMEHThI, BXOJIAUIUE B TPYIILY
MHUKPO3JIEMEHTOB, UX COAepKaHue U (JOPMbI COETMHEHUHN B PACTECHUSIX.
Azotr. @ochop. Ocobennoctu mnoctymieHus ¢ochopa B pactenue. DopMbl MUHEPATHEHOTO
docdopa B Tkauax u ux ¢ynknuu. Kanuit. ConepkaHue Kamusi B KJIETKE, TKaHSIX M OpraHax
pactenusi, opma, B KOTOpoi OH HakaruBaeTcsi. OCOOEHHOCTH MOCTYIJICHUS Kalus U3 Cpelibl B
pactenne. Dusnonorunueckue QGyHkuuu kKanus. Kanpuwil. 3HaueHue kanbliug B OOMEHe
pactuTenbHOro opranusma. Cozuep:kaHue U COEIMHEHU KalblUs B pacTeHuU. Maruuii. Maraui
KaKk OIWH W3 HEOOXOMUMBIX Ui KU3HU dIeMeHTOB. ConaepkaHue M (OpMbI MarHusi B
pactenusix. DyHKIMOHAIbHAS POJb MarHus (MarHuii B cocTaBe Xjopoduiiia, (GepMeHTH,
aAKTUBHUPYEMbIE MAaTHUEM).

Pazoen 8. Pocm u 0gurcenue pacmenuil.
TEMA 8. Ilonamue pocma u 0eudiceHus Ha Pa3iuYHbIX CHIPYKMYPHBIX YPOBHAX OHMO02eHE3A
pacmenuii.
Cooepoicanue memvoi: TloHATHE pocTa M JBWKEHHS HA PA3NIUYHBIX CTPYKTYPHBIX YPOBHSX
OpraHu3aly pacTUTENbHOTO opraHusma. [lpumepsl pocta u pasButus. Perymsmus pocra u
pa3BUTHUS BHYTPEHHUMHU ((UTOTOPMOHBI, HHTUOUTOPHI, TOKCHHBI) W BHEUIHUMH (CBET,
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TEMIEpaTypa, BOJ0OOECIICUEHHOCTh U T.1.) (hakropamu. OCHOBHBIE 3aKOHOMEPHOCTH pOCTa U
pa3ButHs. OHTOreHe3 paCTeHUH U ero nepuoau3anus. Perymsainus onroreHesa: GOTONEPHOAN3M,
TEPMOTIEPHOAN3M,  ApoBH3alus. Putmel  Qusnosnorndyeckux mpoueccoB. Dusnonorus
dbopMuUpOBaHHS CEMSH W JpYyrdX TNPOAYKTUBHBIX YacTeld pacTteHus. BzammoneiicTBue
BEreTaTUBHBIX U PEMPOAYKTHBHBIX OPraHoB B mpoiiecce (opMmupoBaHusi ceMmsH. Dusuonorus
IIOKOS CEMSIH; ITPEKpallieHue NoKos ceMsiH. POpMUpOBaHKUE BETMUMHBI U KaYeCTBa ypoxKasi.

Pazoen 9. Pazeumue pacmenuil.
TEMA 9. OchogHbie 3aKOHOMEPHOCIU U IMANBL OHMO02EHE3A PACH EHULIL.
Cooeporcanue memvi: OCHOBHBIE 3aKOHOMEPHOCTHM OHTOT€HEe3a.  OJTalbl  OHTOIEHE3a.
BospactHeie u3menenus. lOBenwnpHbIM  3Tam.  [Ipopactanue cemsH. @PopMupoBaHuE
BETE€TATUBHBIX OPraHoB. BinsHMe BHEIIHHMX YcnoBUM Ha 3anseranue. Boma. [loHmxenue
TEMIIEPATYPHI. [TponomKUTENBPHOCT  AHS. OJNEMEHThl MNUTaHUsS. [OpMOHBI IIBETEHHS.
I'opmonansHas Teopus 3anseranns YaitaxsHa. [[BeTeHne, onpUIeHHE OTUIOJOTBOPEHUE.

6. TEMbI IPAKTHYECKNX 1 CEMUHAPCKHNX 3AHATHI
Jlanublit Bu paboThl He ipeaycMoTpeH Y11

7.JIABOPATOPHBIE PABOTHBI, IPAKTUKYMbI
Tema 1: ®u3H010TUA PACTUTEIbHOH KJIeTKH. CpaBHEeHUE MPOHULIAEMOCTH MeMOPaH
JKMBBIX M1 MEPTBBIX KJIETOK.

Lenv pabomei: BHIABUTH Pa3IU4Msl B TPOHUIIAEMOCTH MEMOpaH >KUBBIX U MEPTBBIX KJIETOK U
c/IenaTh BBIBOJ O MPUUYMHAX ATUX PA3TUUMIA.

Mamepuanet u 06opyodoganue: MPOOUPKHU, MTATHB ISl TPOOUPOK, CKAJBIIEIb, CIIUPTOBKA
Wiy ra3oBas ropenka, 30%-i1 pacTBOp YKCYCHOM KHUCIOTBI, KOPHEIUIO CTOJIOBOM CBEKJIBI.

Cooeparcanue memol:

1. KopHemio CBEKIIbI MOCTe YAAICHHS TTOKPOBHBIX TKAHEH pa3pe3aroT Ha KyOUKH (CTOpoHa
KyOHKa 5 MM) M THIATEJIbHO MPOMBIBAIOT BOJIOH, YTOOBI yAaIUTh MUTMEHT, BBILIEAIINI U3
MOBPEKJICHHBIX KJIETOK.

2. Ilo ogHOMY KYCOUYKY CBEKJIYy OMYCKAIOT B TPU MPOOUPKHU. B mepByto 1 BTOPYIO HATUBAIOT
1o 5 MJ1 BOJIbL, B TpeThio — 5 mi1 30%-T0 pacTBOpa yKCYCHOM KUCIOTHL. [lepByto mpoOupky
OCTaBJISIIOT 1Sl KOHTPOJIsl. CollepKUMOE BTOPOU KUIATIT 2—3 MUHYTHI.

3. B BakyoJIsx KJIIETOK KOPHEILJIO/Ia CTOJIOBOM CBEKJIbI COJIEPKUTCS OeTalluaHuH — MUTMEHT,
MIPUAAIOIIUI TKAHU KOPHEIUIOAa OKpacKy. TOHOIIACTHI )KUBBIX KIETOK HEIPOHULIAEMBI IS
MOJIeKyn 0dToro nmnurmenta. [locie rubenu KJIETOK TOHOIJIACT TEpsSeT CBOICTBO
MOJIYIIPOHHUIIAEMOCTH, CTAHOBUTCS IPOHUIIAEMBIM, MOJIEKYJIbl TUTMEHTA BBIXOAST U3 KIIETOK U
OKpAILIUBAIOT BOJY.

Bo BTOpO#t M TpeTheil mpoOupkax, rie KIETKH ObLTM YOUTHI KHUIISTYEHHUEM WM KUCIOTOH,
BOJIa OKpAIIIUBAETCA, a B IEPBOI MPOOUPKE OCTACTCS] HEOKPAIIICHHOM.

4. 3anucath pe3yabTaThl HAOIIOICHUI.

Pe3zynomam pabomei: 0 Mepe BBIOIHEHUST paOOThI CTYACHT JOJKEH OCBOUTH CIIOCOOBI
BBISIBIICHHS Pa3In4Uii B IPOHUIIAEMOCTH MEMOpaH >KMBBIX U MEPTBBIX KJIETOK.

Tema2: Typrop, niia3momus u 1enaasMoJims.
Llenv pabomul: N3y4UTh TOJ MUKPOCKOTIOM SIBIIEHHS TYpropa, Injia3mMoju3a U JIemia3MoJn3a
B KJIETKaX DIIUJIEPMBI CUHETO JIyKa.
Mamepuanet u  o0bopyodosanue: MHKPOCKOIIBI, MpeHapoBajibHble MPUHAIIECKHOCTH,
CIMPTOBKH, CUHUH JIyK, KOPHU CTOJOBOM cBekibl, 30%-i1 pacTBop caxapa, 5—8%-it pacTtBop
KaJIMMHOM CEJIUTPHI.
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Cooepoicanue pabomei:

1. CaenaTh IIOCKOCTHOM Cpe3 MUAEPMbI CUHETO JIYKa, IIOJIOKUTh €ro Ha MPEIMETHOE CTEKIIO
B KaIlIIO BOJBI.

2. 3aKpLITI) Karuiro IOKpPOBHBIM CTCKIIOM U Ha6JIIOI[aTI> 3a KJIICTKaMU B COCTOSHUH Typropa B
MHUKPOCKOTI.

3. Bzarp karumo 30%-ro pacTBopa caxapa U IIOMECTUTH €€ PSIIOM C TIOKPOBHBIM CTEKIJIOM.

4. Kacasicb (puinbTpoBaibHOM OyMaroil MpOTHBOIOJIOKHOTO KOHIIA ITOKPOBHOTO CTEKIIA,
IIPOM3BECTH 3aMEHY BOJIbI B IIpenapaTe pacTBOPOM caxapa.

5. CHoBa npoBecTy HaOII0ACHNE 1101 MUKpOocKorioM. Eciu nina3Mouuns erie He 3aMEeTeH,
MTOBTOPUTH 3aMEHY BOJIbl PACTBOPOM caxapa.

[Tox Mukpockonom OyAEeT XOpOIIO 3aMETEH TIa3MOJIN3 B KUBBIX KJIETKAX JIUIEPMBI.

6. IIpoBecTr OMBIT B 0OpaTHOM TOPSIZIKE, T. €. CHOBA BEPHYTH BOJIY U TIPOHAOIIOIATE SIBIICHHE
JeTIa3MOJIN3a.

7. 3apucoBaTh KJIETKH B COCTOSIHUM TYpropa, Ia3mMoin3a 1 J1emia3Mosins3a.

8. Jlnst moxazaTenbCTBa TOTO, YTO IIa3MOJIN3 U ACTUIa3MOJIN3 MTPOUCXOIST TOJIBKO B JKUBBIX
KJIETKaX, MapajuieIbHO TPOBECTU Tako# onbIT. OMH U3 CPE30B AMUJAEPMBI JIyKa, TOMENICHHBIN B
KaruIro BOJbI, IOACPKATE HAJl INTAMCHEM CIIUPTOBKH, YTOOBI y6I/ITI) KJIETKH. 3aTeM HaHECTH
pacTBop caxapa U MOCMOTPETh, TPOUCXOIUT U MJIA3MOJIH3.

OnucaHHBIA OMNBIT TMO3BOJISIET TMO3HAKOMHUTHCS HE TOJBKO C MpolleccaMu Typropa,
I1a3MoJIM3a M JIETIa3MoJin3a, HO U € MPOLIECCOM MOCTYIJICHUS] BEUIECTB B KIETKY (B JaHHOM
cllydae MOJIEKYJI caxapa U3 pacTBOpa).

[Ipy u3ydyeHHH SBJICHMI IIa3MOJIM3a M JEIJIa3MOJIN3a B KJIETKaX KOPHS CTOJOBOW CBEKIIBI
MOPSIIOK paboTHl Tako# ’ke, HO BMECTO pacTBOpa caxapa Jiydlle HCHOJb30BaTh 5%-i pacTBOp
KaJIMHON CENTUTPHI.

Pe3zynomam pabomol: 10 Mepe BBIIOTHEHHS pabOThI CTYIEHT J0KEH OCBOUTD MTPOLIECCHI
BBISIBJIICHUSI TYPropa, Ijia3mMoJin3a 1 JIeraa3Moin3a B KIeTKax 3MHUAEPMbl B paCTBOpE caxapa.

Tema3: Boanwblii 00MeHn. OnpenesieHne TPAHCIUPAIMU BECOBHIM METOI0M

Llenv pabomul: ONPENCIUTH KOJWYECTBO BOJBI, HUCIAPIEMOE PACTECHUEM 3a ONPEIEICHHBIN
MIPOMEXXYTOK BPEMEHH, BECOBBIM METOIOM.

Mamepuanvt u 060pyoosanue: BECHI, PaA3HOBECHI, HOXHUIIBI, MOCY/a, TMOJCTABKa, >KUBBIC
pacTeHus.

Cooeporcanue pabomol:

1. U-o6pasnyro TpyOKy yKpenuTh Ha MOJCTaBKE M HaJIUTh B Hee Boxy. Cpe3aTh C pacTeHHUs
OJIMH JHUCT (WJIM HEOOJbIIYyI0 BETBb C JABYMS JUCThSIMH) M TpPU TMOMOIIM BaTHOM MPOOKH
YKpPEIUTh €ro B OJTHOM KOJieHe (BaTHas MpoOKa He JOJIKHA KacaTbesd BOJbI, HHa4Ye Boja Oynaer
ucnapsThbes U yepes Hee). [Ipyroe xoyieHO 3aKpbITh KaydyKOBOM WIIH IJIACTMAcCOBOM MpoOKOi
(ecmu HET TakoW TPYOKH, MOXKHO B3ATh MPOCTYIO MPOOUPKY U TMOBEPXHOCTHh BOJbI 3AJIUTh
pacTUTEIBHBIM MACJIOM, YTOOBI HE ObLIO UCTIAPCHUS).

2. B3Becuth npubOp U OJJHOBPEMEHHO MallEHbKHUI KPUCTAIIIN3ATOP, HATIOJTHEHHBI BOJOM.
[TpubGopunk U KPUCTAIUTH3ATOP IIOMECTUTh HAa OKHO.

3. Uepe3 1—2 4 mpousBecTy MOBTOPHOE B3BENIMBaHKE. Macca yMeHbIaeTcsl B 000X
CllyJasiX, TaK KaK MPOUCXOJUT UCTIAPEHUE BOBI.
Pezynomam pabomsi: TO Mepe BBIMOJHEHUS pPabOThl CTYIEHT JOJKEH OCBOUTH METOJ
ONpeieNICHUs] TPAHCITUPALIMHN KOJIMYECTBEHHO — BECOBBIM METOJIOM.

Tema4: HabGonenne 3a IBUKeHUEM YCThHIIL.
L]env pabomwl: HAOMIOAATH 32 YCTHHUHBIMU JIBHKEHHUSIMU B BOJIE M B pACTBOPE TIHUIEPUHA.
Mamepuanet u 060pyoosanue: pacTBopsl riunepuna (5-ta u 20%-ii), 1M pacTBop caxapo3sl,
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MUKPOCKOTIBI, MPEIMETHbIE M TOKPOBHBIE CTEKJA, MPENapoBaIbHBIC HUIJbI, (PUIBTPOBAIHHAS
Oymara, OFOKCHI, TUCThS JIFOOBIX PACTEHUH.
Cooepoicanue pabomei:

1. IIpuroToBUTH HECKOJIBKO CPE30B HUKHEH SMUEPMBI JIUCTA U IOMECTUTD UX Ha 2 4 B 5%-i
pacTBOp INIMLEpUHA. [ TUIIEpUH NPOHUKAET B BAKyOJIH 3aMbIKAIOIIKX KJIETOK, IOHWKAET UX
BOJHBIM MOTEHIMAN H, CJICA0BATEIHHO, MIOBBIIIAECT UX CIIOCOOHOCTh HACaChIBaTh BOY. Cpe3bl
MIOMEILAI0T Ha IPEJMETHOE CTEKIJIO B TOM K€ paCTBOPE, OTMEYAIOT COCTOSIHUE KIIETOK U
3apUCOBBIBAIOT UX.

2. 3aMEHHTD TJIMIEPUH BOJOH, OTTATHBAS €T0 M3-TI0J] CTeKJIa QMIBTPOBAIBHOM Oymaroii. [Tpu
3TOM HaOJII0JIaeTCsl OTKphIBaHHE YCThbUYHBIX 1ieseil. [Ipenapar 3apucoBars.

3. Boay 3amMeHUTH CHIBHBIM OCMOTHKOM — 20%-HBIM pacTBOpOM rimiepuHa nwin 1M
pacTBopoM caxapo3bl. HaGmronaroT 3akpbIBaHUE YCTHULL.

Pezynomamur pabomui: 1o Mepe BBIIOJTHEHUS pabOThI CTYEHT JI0JKEH OCBOUTH METOIbI
HaOJII0/ICHUS 32 YCThULIAMU KJIETKU JPEBECHBIX PACTEHUH.
Tema S: @orocunre3. IIpoaxykrel poTocunTesa.

Llenv pabomul: U3y4uTh Mpoliecc 00pa30BaHUs IEPBUYHOTO KpaxMasa B JIUCTHSX.

Mamepuanvt u 060opydoeanue: CHUPTOBKH, BOJSHbIE OaHU, HOXKHUIBI, AJIEKTPOIUIMTKH,
namnbl HakanuBaHus B 200—300 BT, nocyna, sxuBble pacTeHus (TbIKBa, (acolib, MEIaproHus,
MpUMYJa U Jp.), STUIOBBIN CIUPT, pacTBOP 0@ B HOAMCTOM KaJluu.

Cooeporcanue pabomui:
1. Tlpu momomu KpaxmaibHOW MpoOBI J0Ka3aTh, YTO B Tporecce (GoTrocuHTe3a 0oOpazyercs
Kpaxmail.

XOopouio MOJUTOE PAaCTEHUE HAJO0 MOCTAaBUTh HA 2—3 NIHS B TEMHOE MECTO. 3a 3TO BpeMs
MPOU30MACT OTTOK ACCUMHUJITHTOB M3 JUCTheB. HOBBIM Kpaxman oOpa3oBaThCsi B TEMHOTE HE
MOXET.

Jlanee HYXHO cpe3aTh JIUCT, B KOTOPOM TPOU30LLIO «0OECKpaxMaauBaHUE), U MOCTAaBUTh
€ro B CTaKaH WM MPOOHUPKY C BOJOU HA IPKHI CBET.

UToOBI MOMY4YUTHh KOHTPACT OT mIpolecca (OTOCHHTE3a, YacTh JINCTA HAZ0 3aTeMHHUTb. J{is
3TOT0 MOYHO HCIIOJIb30BaTh ()OTOHETaTUB UJIM JIBA OJJMHAKOBBIX CBETOHEIIPOHUIIAEMBIX IKPaHa,
MPUKPENUB HX CBEpXY M CHU3Y. PUCYHKH Ha »3KpaHe (BBIPE3KH) MOTYT OBITh CaMbIMU
pa3IMYHBIMU.

Jlamny nakanuBanusi B 200—300 Bt nomemaroT Ha paccrosiHuu 0,5 M ot snucra. Yepes yac
WM J1Ba, JTUCT Hago oOpaboTaTh, KaK yKa3bIBajOCh BhINIE. YO0OHEE 3TO JienaTh Ha IMIOCKON
tapenke. OJHOBpeMeHHO 00pabaThIBAIOT JIUCT, KOTOPBIN OCTABAJICS 3aTEMHEHHBIM BCE BpPEMS.

YacTu, noaBepraBIIlecs: OCBELICHUIO, OKPAIIMBAIOTCA B CUHUW IBET, 4 OCTAJbHbIE UMEIOT
KENTYI0 OKpPACKY.

JleToM MOXHO BHJIOM3MEHHUTH OIBIT — 3aKPbITh HA PACTEHUU HECKOJBbKO JIMCTHEB, HAJEB HA
HUX TAaKeTUKH M3 YEepHOW CBETOHENPOHMIIAeMOW OyMaru C COOTBETCTBYIOUIMMH BBIPE3aMU;
yepes3 JBOE — TPOE CYTOK, B KOHIE COJIHEYHOTO JHS, CPE3aTh JIUCThA, IPOKUIIATUTh UX CHaYaia
B BOJIe, a MOTOM OOECIBETHTHh CHHPTOM M 00paboTaTh pacTBOPOM Hojga B HOAMCTOM KaJlH.
3aTeMHEHHbIE MECTa JUCThEB OyIyT CBETJIBIMHU, a OCBEILIEHHbIE CTAHYT YEePHBIMU.

Y HEKOTOpBIX pacTeHUH (HampuMep, y Jiyka) MepBHUHBIM MPOIYKTOM (POTOCHHTE3A SABIISETCS
HE KpaxMal, a caxap, [I03TOMY K HUM KpaxMaibHas [poba HempuMeHUMa.

1. 3anucaTh pe3yabTaThl HAOIIOACHUH.
Pesynomamui pabomsi: 10 Mepe BHIOIHEHUS PaOOTHI CTYAEHT JI0JIKEH OCBOUTbH MPOLIECC
00pa3oBaHus MEPBUYHOIO Kpaxmasa B JIMCThSIX IPEBECHBIX KYIbTYP.

Tema 6: Honyqeﬂne N3 JIUCTHEB CHHpTOBOﬁ BBITH)KKH IUTMEHTOB U MX pa3aejaceHue.
lle]lb pa60mbz: NOJIYYUTh CIIUPTOBYIO BBITSAXKKY IMHUIMCHTOB, ITPOU3BECTU UX PA3ACICHUC U
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03HAaKOMUTHCSI C OCHOBHBIMU CBOMCTBaMU ITUTMEHTOB.

Mamepuaner u 060pyoosaHue: HOXKHHIIBI, CTYIKH C NECTUKAMH, IITATUBBI C MPOOHPKAMHU,
1oCy/1a, CIIUPTOBKHU, BOJISTHBIC OaHU, CBEKHUE UM CyXHE JTUCThs (KpanuBbl, aCIUANCTPHI, TUTIOLIA
WIHA JIPyTUX pacTeHuil), STHIOBBIN ciiupT, Oen3uH, 20%-i pactBop NaOH (umum KOH), cyxoit
MeJl, TIECOK.

Cooeporcanue pabomol:

1. IToMecTUTh B UUCTYIO CTYNKY U3MEJIbYEHHbIE HOKHUIIAMU CYXUE JIUCTbsI, J0OABUTh
HEMHOTO0 MeJia JJIsl HeMTpanu3auu KUCJIOT KJIETOYHOro coka. TiiaTenbHo pacTepeTb Maccy
TIECTHKOM, MPHIIHBas 3THoBkI crmpT (100 cm®), 3aTeM mpodHIbTPOBATH PACTBOP.

[TonyuenHas BBHITSDKKa Xyopoduiuia obmagaer (iaroopecieHIeil: B MPOXOoIAlieM CBETe OHA
3eieHasi, B OTPa)KEHHOM CBETE — BHUIIIHEBO-KpacHasl.

2. Paznenute murmeHTH MeToioM Kpayca.

Jlyig 3TOrO0 HAaAO HAJUTh B MPOOUPKY 2—3 CM BBITSKKM M J100aBUTH MOJIYTOPHBIA 00BEM
OeH3MHa U 2—3 Karuld BOJbl; 3aT€M HY)KHO BCTPSAXHYTh MPOOUPKY U MOJIOKIaTh, KOTJa CTAaHYT
XOpOIIO 3aMETHBI J[Ba CJOS - BBEpXY OCH3MHOBBIN, BHU3Y cnupToBoil. Eciam paznenenus He
MPOU30MICT, CIAEAYET JOOABUTH €1le OEH3MHA U CHOBA BCTPSAXHYTH MPOOHUPKY.

B cnydae nosiBienust MyTd Hago0 100aBUTh HEMHOTO CITUPTA.

Tak kak OEH3MH B CHHpPTE HE PAcTBOPSETCS, OH OKAa3bIBAETCS HaBEpXy. 3€JCHBIH IIBET
BEPXHEr0 CJ0s TOBOPUT O TOM, 4YTO B OeH3MH mepemien xnopodui. Kpome Hero B OeH3uHe
pacTBopsieTcss M KapoTuH. BHH3y, B crupte, octaercss kcanTodwmui. HwkHHI cioil mmeer
JKEITHIN 1BET.

Jlanee Hamo pa3AenuTh XJI0poduuT U KapoTHH. J[Ji1 3TOro B MpoOUPKY C BBITSHKKOW (2—3
cm®) HyxHO 106aBUTE 3—5 Kanens 20%-ro pactBopa NaOH, BCTpAXHYTH MPOOUPKY, MPUIATH
paBHBIN 00beM OEH3MHA, CHOBA BCTPSIXHYTh.

[Tocne orcrauBanusi pacTBopa 00pa3yroTcs /Ba cios. B pesynbraTe oMbuIeHUs XJI0poduiia
MIPOMCXOUT OTUIEIUIEHUE CIUPTOB U 00pa3oBaHKe HATPUEBOM CONM XJIOPO(UIUIMHA, KOTOpas, B
OTJIMYME OT XJIOPO(HIIIa, HE PACTBOPSETCS B OCH3MHE.

Jlnst mydmero ombuieHust pooupky ¢ podainerneM NaOH Mo)kKHO MOCTaBUTH B BOJSHYIO
0aHIO C KUIIAIIeH BOJON U, KaK TOJbKO PAcTBOP 3aKUIIUT, BBIHYTh. [lociie 3TOro mpuianBaroT
OcH3uH. B OCH3MHOBBIA COW (BEpXHHI) MepelayT KapoTWUH W KcaHTopwin (uBer Oymer
MKEJTHII), a B CIUPTOBON — HATpUEBasl COJIb XJIOPO(DUIIIOBOM KHCIOTHI.

Pezynomamer pabomul: 10 Mepe BBINOJHEHUS PabOTHl CTYIEHT JOJKEH OCBOUTH MPOLIECC
MOJIyYEHUSI CHUPTOBOI BBITSKKH MTUTMEHTOB, POU3BECTH UX pa3JIeJICHHUE.

Tema 7: O0Hapy:KeHHe IbIXaHUSI PACTEHMIA.
Lenv pabomur: J0Ka3aTh, YTO MIPH JIbIXaHUH pacTeHuii Beaensercs COx.

Mamepuanet u obopyoosanue: JIBe crekisHHble 0aHKH BMecTUMOCThIO 300—400 M1, nBe
PE3UHOBBIE TPOOUPKH C OTBEPCTHUSMU JUIsl BOPOHKH U TPYOKH, 1BE BOPOHKH, JIB€ U30THYTHIE B
Bune OykBbl «II» crexnsHHble TpyOku mmuHoi 18—20 cm u guamerpom 4—5 MM, jBe
MpoOUpKH, XUMUYECKUM crTakaH, pactBop Ba(OH)z, mpopocie cemMeHa MIIEHUIBL,
MO/ICOJTHEYHHUKA, KyKYPY3bl, TOpOXa U JIp.

Cooeporcanue pabomut:

1. B crexnsiHHYI0 OaHKY HachImaroT 50— 60 T MPOPOCHINX CeMsH, MJIOTHO 3aKPBIBAIOT €€
MpoOKO#, B KOTOPYIO BCTaBJICHBI BOPOHKA M U30THYTas CTEKJIIHHAsA TPYOKa M OCTaBJISAIOT Ha

24aca.

2. 3a9T0 BpeMs B pe3yibTaTe JbIXaHUs CeMsiH B OaHKe HAaKOMUTCS AUOKCU yriaepoaa. OH
TsDKENee BO3yXa, MOATOMY COCPEJIOTOUEH B HIKHEW YacTh OaHKH U HE MOMaiaeT B aTMochepy
4yepe3 BOPOHKY WU TPYOKY.

3. OgHOBpEMEHHO OepyT KOHTPOJIbHYIO OaHKY 0€3 CeMsIH, TaKXKe 3aKPBIBAIOT €€ PE3NHOBOU

®dopma Crpannna 11 u3 24



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma JAUCHUILIHHBI

POOKOH C BOPOHKOM M CTEKIITHHOM TPYOKOM U CTaBAT PSJIOM C IEPBOK OaHKOI.

4. CBOOOJHBIE KOHIIBI CTEKIIIHHBIX TPYOOK OITyCKaIOT B JiBE MPOOHPKHU ¢ 6apuTOBOi Bo0ii. B
00e OaHKM Yepe3 BOPOHKM HAaYMHAIOT IOHEMHOTY HalIMBaTh Boly. Bosa BeITEeCHsIET U3 6aHOK
BO31lyX, obOorameHHbli CO2, KOTOpbIM mocTynaeT B npoOupku c pactBopom Ba (OH).. B
pe3ynbrare OapuTOBasi BOJAA MyTHEET.

5. CpaBHuBaroT crenenb nomyrHenust Ba (OH)2 B o6enx npobupkax.

6. [Io oxoHUaHWM oOmNBITa CBOOOJHBIE KOHIBI CTEKISIHHBIX TPYOOK OITYCKAalOT B JIBE
npobupku ¢ 6apuTOBOU BOJOM. B 00e GaHKM yepe3 BOPOHKM HAYMHAIOT HOHEMHOTY HAJIMBATh
Boay. Bogna BbeiTecHser u3 0OaHOK BO3ayX, oOorameHHbli COz, KOTOpBIM NOCTYNaeT B
npoOupku ¢ pactBopom Ba(OH).. B pezynbTrare GaputoBas Boja MyTHeeT. CpaBHUBAIOT CTe-
neHb nomyTtHeHus: Ba(OH): B o0enx npobupxkax.

Pezynomamur pabomei: 10 Mepe BBITIOJHEHUS paOdOThI CTYAEHT JIOJIKEH HayYUThCs JOKa3bIBaTh
BBIJIEJIEHUE YTJIEKUCIIOTO ra3a MpH JbIXaHUH PaCTeHUH.
Tema 8: Conep:kanue MUHepPAJIbHBIX 3JIEMEHTOB B Pa3HbIX YACTSX PacTeHUIl.

Mukpoxumuueckuii ananu3s 30716l pacmenuil. B 0CHOBE MUKPOXMMHUYECKOTO aHAIN3a
JIEKUT CBOMCTBO HEKOTOPHIX COJIeH 00pa30BBIBATh XapaKTEPHOW (OPMBI KPUCTAILIHI, TTO
KOTOPBIM MOKHO CYIUTh O HaJIUYHUH B COCTABE 30JIbI TOTO WJIK HHOTO AJIEMEHTA.

I]ens pabomui: Beissuts nonel K*, Ca?*, Mg?*, Fe®*, SO%, PO%, B 3011e ipeBeCHBIX pacTeHMi
Marepuansl 1 o0opyaoBaHue: 30ja pa3IMYHbIX OPraHOB IPEBECHBIX PACTEHUH.
MUKpOCKOIIbI, CTEKJISIHHBIE TOHKHE MaIOYKU C OTTSIHYTHIMU KOHIIaMH, ITPEIMETHBIE CTEKIIa,

MpoOUpPKU, BOPOHKH, (puiibTpoBaibHasi Oymara, OymaxHble (QUIBTPBI, MapKep Uil CTeKIia,

3TaHoOJI, AUCTHILIMpoBaHHas Boaa, 10%-uslit pactBop HC1, 1%-HbI1it pactBopsl kucinoT H2SO4,

HNO3, H2COs; 1%-nw1ii pactBopbl coneit NaHCsH40s, Pt Cls, Ks[Fe(CN)s], Hg2(NOg)2,

(NH4)2Mo00s, (CH3COO).Pb, AgNOs3, Na;HPO4, cmech creaytomiero coctaa: 1 r NazHPOg,

4 r NH4C1, 6 r NHsOH, 2 r tumonnoii kuciaotel B 250 Mt Bosl (peaktuB Ha MQ).
Cooeporcanue pabomsi: u3 30I1bl, TOJYYEHHON MPU CKUTAHUU, FOTOBAT B MPOOMpKaxX JABa

pactBopa — BoOAHBIA i BeiABaeHMs Cl™ u K M CONSHOKUCIBIA Ui ONpenesieHHs BCEX

OCTallbHbIX HMOHOB. OJHY BTOPYIO 4acThb 30Jbl 3aJMBAIOT 3 MJI JUCTWJUIMPOBAHHOW BOJBI,

[epEMELIMBAIOT U OTQUIBTPOBBIBAIOT B YMCTYI0 Ipobupky. K ocraBuelicsa 301e npuOaBisioT

3 mn 10% HCI, nepememinBaroT 1 OTQUILTPOBBIBAIOT PACTBOP B YUCTYIO IPOOUPKY.

C pacTBOpamMH HpOJEIBIBAIOT BCE KauecTBEHHble peakuuu. IlosiBieHHe TUNIHYHBIX
KPUCTAJIJIOB [TOKA3bIBAET HAJIMYME B 30J1€ COOTBETCTBYIOIIUX JIEMEHTOB.

TexHuka npoBeeHHs peakluu I0Ka3aHa Ha pUCYHKe 1.

Cnenyer 3aMeTuTh, 4YTO
JUIsSl COXpaHEHUSI YUCTOTHI pe-
AKTHBOB Ka)XIbIH M3 HHUX Oe-
PYT OTIEIBHOM CTEKIISIHHOMN
nanoukoi. Jlns ynoOcrBa ma-
JIOUKY YKPEIUISIOT B MPOOKeE, = 3
KOTOpPOH 3aKpBIBAIOT JAHHBIN
pEaKTHuB. Puc.1. Texnuka mpoBefeHusi peakiuu: 1- BBITSOKKA M3 30J1bI, 2- PacTBOD,

Ha pasmble KOHIIBI Mpe- COACPHaImit OOHapY)KUBAEMBIH 3JIEMEHT; 3 -PEakTUB Ha OOHapYKHBAaEMBIi
3JIEMEHT; 4 - «MOCTHK» MEXKAY PacTBOPOM M PEAKTHBOM; 5 - MPEIMETHOE

MCTHOI'O CTCKJIa IIOMCHIArOT
10 KaIllIi€ HeO6XOI[I/IMOF0 pcaKTHuBa Ha UOH, KOTOpBIﬁ XOTST BBISIBUTH. PSIAOM C OJJHOM M3 HHX
HAHOCAT KaILIl0 Kakou-In0o COJIH, conepmameﬁ JaHHBIN HOH, a C ,Z[pyl“Oﬁ — KallJIro
COJIAHOKHUCJIOTO UJIK BOJHOTI'O 3KCTPAKTA 30JIbI. YucToll CTEKISIHHON Mal04YKOH ¢ 3a0CTPCHHBIM
KOHIIOM JBE€ COCCAHHC KaIllIn COCAHUHAIOT ICPCMbIYKaMU. B pPE3yabTaTC B3aUMOJEHCTBHUSI pa-
CTBOPOB 06pa3y10Tc;1 MNPOAYKTBI pPCAaKIKUHU, KOTOPBIC IIPpHU MCIAJICHHOM IMOACYIINBAHHUNU
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npenapaTta OyayT BbINaAaTh B 0CAZOK ¢ 00pa3oBaHHMEM XapaKTEpHBIX KpuctamioB. Cremyer
n30erath MOJHOTO TEPEMEIINBAHUS Kalelb pPacTBOPOB: CaMble KPYMHBIE W TPAaBUIBHO
c(OpMHUPOBAHHBIE KPUCTAJIBI 00pPa3yIOTCS B TOHKHX IEPEMbIUYKaxX MExay KamisiMu. O4eHb
BAKHO NPAaBWJIbHO MOJCYIIWUTH IpemnapaT. s 3Toro ero Jep:kaT BBICOKO HaJ IJIAMEHEM
TOpEeNKUA U MOJOTPEBAIOT 1O IOJHOTO HCIApEHHUs BOJbI, ClIE€TrKa NepeMellas U3 CTOPOHBI B
ctopoHy. IloacymuBanue nmpekpamarT, Kak TOJIbKO MCYE3HET MOCHEIHSAS Kamisd KUIKOCTH.
Kpucramnbsl paccMaTpuBaroT 104 MUKPOCKOIIOM Ha CYXOM IHpernapare 0e3 HOKPOBHOIO CTEKJIa,
3apUCOBBIBAIOT U CPABHUBAIOT C KOHTPOJBHBIM BapuaHTOM. lIpozenbiBaioT Bce KaueCTBEHHbBIE
peakuMu ¢ pacTBOpPaMHM U C IKCTPAKTaMH 30JIbL. [losiBneHne TUNWYHBIX KPHUCTAILJIOB
MTOKa3bIBACT HAJIMYUE COOTBETCTBYIOIINX 3JIEMEHTOB B 30JI€.
1. Obnapyscenue uonoe Kanus:

a) peaKTUBOM Ha MOHBI Kajus MoXxeT ObITh ruapotaptpat Hatpusi NaHC4H4Og, KoTOPEIII C
HEHUTpaJIbHBIM PACTBOPOM coJiel kanus aaet ocajgok ruaporaprpara kanus KHC4H4Os B Buze
KPYIHBIX IPHU3M | IIACTHHOK (puc.2 a).

Kpucramnbsl ruapoTapTpaTa XOpoIo pacTBOPSAIOTCS B KUCIOTaxX U LIeJ04aX, HO3TOMY IS
OTpeJIeIeHHs] HOHA KaJlusi OepyT BOJIHBIN SKCTPAKT;

0) MOHBI KaJIKsi MOYKHO OOHapYKUTh TaK)Ke C MOMOIIBI0 xyopuaa iatiuHel Pt Cls. B atom
ciydae BBITIAJIAl0T KpUCTa/uibl Xioporuatuaata kanus KoPtCls (cm. puc.20) B Buje
TETPa’pOB, OKTAIAPOB U KyOOB ’KEITOBATO-3€JIEHOBATOTO I[BETA.

a 0

Puc.2. KpucTaaasl rupoTapTpaTa Kajus (@) U XJ0ponjaTuHaTa Kajaus (6)

2. O6napysiceHue UOHO8 KANbUUA:
a) Ha MPEeIMETHOM CTEKJIE KAIUTIO HCTIBITYEMOTO pacTBOPa M KOHTPOJILHOTO PacTBOPA
COEIMHSIOT C KAIUIAMU LIABEJIEBOM KUCIOTHL. [Ipy Me1sIeHHOM HarpeBaHUU BbINAIAI0T
KpucTaibl okcanara kaiabius CaC204 » 3H20 B Buie okTa’ipoB, KyO0oB, KpecToB (puc.3a);

0) 6oJee XapaKTepHBIM PEAKTUBOM Ha KaJIbLIUHU SIBISIETCS cepHas KucioTta. B pesynbrare
3TOM peaKuu NpU TOM K€ TEXHUKE BBITIOJHEHUS BBINIAJAI0T UI0JIbYAThIE KPUCTALIIbI TUIICA
CaS04- 2H20, xoTopble HHOT/AA pacloIaraloTcs TpyInaMu, HaMOMUHAIOUUME CHEKUHKH (Puc.
30);

CaCl; + H2SO4 = CaSO4 + 2HCL.

£7
>
P i, B o

0

Puc. 3 Kpucrampibl okcanara kaabuus (a) u rumnca (0)
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3. Oonapyscenue uoH06 MazHus.
Karum ucnpITyeMoro pacTBopa U KOHTPOJBHOM COJIM COSAMHSIOT C PEAKTUBOM, COCTOSALIMM U3
rugpodocdara HATPUS, XJIOpUIA AMMOHUS, JTUMOHHOW KHCIOTHI M THAPOKCHAa aMMoHus. [lpu
MEJUICHHOW KpPHCTa/UIM3alMM BBIMAJIAIOT KPUCTAIUTBI (ocdara MarHus-aMMOHUS B BUJIC
Tpanenuii, Tpu3M U OKTadApOB; MPU OBICTPON KPHCTAJUTM3AIMK — B BUIC 3BE3], KPECTOB U
BETBSIIIUXCS 00pazoBanHuii (puc. 4a, 0):
Mg clz +Na HPO4 + NH4 OH = NHsMgPO4 + 2 NaCl.

@ﬁ Wﬁ? %ﬁ%%

a 3]

Puc. 4. Kpucrauibl pocara Marausi-aMMOHUSI, OJTyYeHHbIE:
a — NP MeJIEHHOH KPUCTAJIN3AUMHU, 6 — NMPH ObICTPO KPUCTAIN3ANUU

4. Oonapysicenue uonoes rcenesa.

[IpucyTcTBHE B BEITSKKE MOHOB kenlesa Fe®* oOHapyKHBAalOT NpH B3aHMONEHCTBUM C
rexconnanodepparom (11) kamms Ka[Fe*?(CN)~]. B pesynbTate 006pa3yercs HHTEHCHBHO-CHHHII
ocanok rekcormanodeppara (1) xenesza Fes[Fe(CN)e]s.

Xeneza B HEKOTOPBIX 0Opa3Iax 30JibI Majo, MOITOMY UCXOJHYIO BBITSKKY CIE€IyeT HAaHECTH
Ha CTEKJIO HECKOJIBKO pa3 M ynmapuTh. Hamnuue HOHOB jkeje3a BBISIBIISIIOT 110 CHHEN OKpacke:

4 FeCls + 3 K4[Fe(CN)e] = Fes[Fe(CN)s]s + 12KC1.

Peakuuio Ha kene30 MOXHO MPOBOJAUTH B MPOOHUPKE C YACTHIO COJISTHOKUCIIOTO 3KCTPAKTa, K

KOTOPOMY IO KaIuIsiM MPHOaBIISIIOT pacTBop rekcormanodeppara (11) xamus.

5. Oonapyscenue ghocehopa:
a) pacTBOPHI coeil hochopHOi KUCIOTH 00pa3yroT ¢ murparoM prytr Hg2(NO3)2
Kpuctaumaeckuit ocanok gocdara pryru HgsPOs B BuE pO3€TOK WU ITyYKOB WIJ;
6) nousl PO>s MOXHO 0OHAPYXHTh B PaCTBOpPE MPH B3aUMOJEHCTBHH ¢ MOJIHOJATOM aMMOHHS
(N H4)2|\/|OO4.
Kamio pactBopa dochopHOM KMCTOTHI, cerka MOJAKUCICHHYI0 a30THOW KUCIOTOM, COeTUHSIOT
C Karieil pactBopa MoinbaaTta aMMOHUS. B pe3ynbraTe BbIaJaloT 3€JI€HOBATO-)KENThIe MEIKHE
KPUCTAJUTBI CJIO’KHON KOMILIEKCHOM coyin (puc. 5 a, 0):
Hz PO4+ 12(NH4)2M004 + 21HNO3 = (NH4)3H4[PO4(M0207)s] NH4NO3 +

* D@ﬁo% “%D
e e

Q
0

Puc. 5. Kpucraaisl ¢pochara prytn (@) u pochar-monudéaara ammonus (0)
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6. Oonapyncenue uonoe SO?s;
a) B KaUueCTBE peaKkTHUBa UCHOJIb3YyI0T pacTBop anerata ceunua (CH3COO)2Pb. Beinanarot
OUYeHb MEJIKHE KPUCTAJUIBI Cylb(ara CBUHIIA B BUAC JIMHHBIX UTJI, 3BE3/1 U pOMOOB;
0) B mpucyrcTBun HUTpara cepedpa AgNO3 ocakgaroTcst KprcTauisl cyibdara cepedpa
AQ2SO4 B popme BBITIHYTHIX MIECTHYTOJIBHUKOB M pOMOOB. TpeHne CTeKITHHON MalOuKOi Ha
X0J0/11e YCKOpﬂCI\_BI)IHaILGHI/IG ocajika (puc. 6 a, 0).

o
' ol
a 0
Puc. 6. Kpucrauibl cyabgara cBUHIA (@) U cyab(paTa cepedpa (6)
Pe3ynomamuer pabomul: 10 Mepe BBITIOTHEHUST PaOOTHI CTYIEHT JOJDKEH HAYUUTHCS BBISBISITH
nonsl K*, Ca?*, Mg?*, Fe**, SO%, PO%, B 3011e IpeBECHBIX PACTEHMIA.
Tema 9: Poct u pasBuTHe pacTeHnii. 30HA pocTa KOPHSI.

Llenv pabomvl: 03HAKOMHTBCS C PACIOJIOKEHHEM 30HBI pOCTa B MOJIOJBIX KOpEIIKax ¢
MTOMOIIBI0 HAHECEHHSI METOK TYIIBIO.

Mamepuanst u o060pyooganue: TOCyda, TOHKHE KHUCTOUKH WM 3a0CTPEHHBIE CIUYKH,
MPOPOCTKH THIKBHI ((hacoimu WM TOACOTHEYHHWKA), TYIlb, MUUIMMETpOBas Oymara, Bara,
TOHKHE UTOJIKH, (PUIIBTPOBaNIbHAS Oymara.

Cooeporcanue pabomol:

1. BelpacTuThb BO BI@XKHBIX OIWJIKAaX HECKOJBKO IPOPOCTKOB THIKBBIL, (aconu HiIn
nojconHeyHuKka. K Hauady onbiTa y HUX JAOJKHBI 00pa30BaThes MPsIMble KOPEUIKU JUTMHOM
OKOJIO 2 CM.

2. Ilpexie ueM BBIHUMATh MPOPOCTKH, MIOJATOTOBUTH BIAXKHYIO KaMepy JUIsl HAOMIOACHUS 32
UX JAIBHEUIIUM POCTOM: B35ITh OaHKY, 3aKPbITh BHYTPEHHHE CTEHKU €€ (PUIbTPOBAILHOM
Oymaroi, Ha JTHO HAJIMTh HEMHOTO BOJIbI; IPOOKY pa3pe3aTh MoImoJiaM (IIPoI0JIbHO), YTOOBI K
OJIHO¥1 MOJIOBUHKE MPUKOJIOTH MPOPOCTKHU.

3. OcBOOOIUTH MPOPOCTKH U3 OMUIIOK U OOCYIIUTH KOPEUIKU (HUIBTPOBATIHHON OymMarou.
Br16paTh Tpu MpopocTKa ¢ NPSIMBIMU KOPEIIKaMU, MOJI0KHUTh Ha MUJUTUMETPOBYIO Oymary u
TYILBIO HAHECTU Ha KOPEIIKU METKH Yepe3 Kaxable 2 MM (IIEpBYIO METKY clIejaTh OYeHb OJIM3KO
K KOHYHUKY, TAKUX METOK MOIyduTcsi okoiio 10).

4. B34Th y3KyI0 MOJOCKY GUIBTpOBaJIbHOW OymMaru W TPUKOJIOTH €€ BMecTe C
MPOPOCTKAMHM K BHYTPEHHEH CTOpoHE moJOBMHKH TpoOku. Konen ¢unbTpoBanbHOM
Oymaru JIOJDKEH TMpH OIyCKaHUU B OaHKy KacaTbCs BoAbl. BcraButh mpoOKy ¢
MPOPOCTKaMH B 0aHKY U 3aKpPBITh OCTaBIIeeCs OTBEPCTHE BATOM.

Temneparypa okpyxaromiei cpeabl 0KHa ObITh +20—+25 °C.

5. Uepes cyTku Mpou3BecTH u3MepeHus. J{is onpeneneHus mpupoCTOB BHIYUTAIOT U3

AAaHHBIX U3MCEPCHUS IICPBOHAYATIBHYIO JJIMHY KaKJA0TI'0 YUaCTKa -2 MM.
6. HOJ'Iy‘{eHHLIe PE3YyJIbTATHI 3alIMCATH B BUJIC Ta6J'II/II_U:>I.

Homep YyacTtku IIpupocT UIMHBI Y4aCTKOB, MM

YEPEIIKOB KOpellKa 112 |3 |4 |5 6 7 8 9 10
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1
2
3

Cpennee apudmernyeckoe

Pe3ynomamuei pabomsi: 10 Mepe BHIIOTHEHUS pa0OTHI CTYIEHT OJKEH HAY9INUTHCS BBISIBIATH
PacIoyIoKEeHHEe 30HbI POCTa B MOJIOJBIX KOPEIIKaX ¢ MMOMOIIbI0 HAHECEHUS METOK TYIIbIO.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®@EPATOB

Tematuka pedeparos.
CoBpemeHHast KJIIETOUHasi TEOpusl.
Knetka kak oTKpbITas cucrema.
Crpykrypa u pynkuuu JJTHK.
Crpykrypa u pynxnus PHK.
Bopa - cTpykTypHBIII KOMIIOHEHT PACTUTEIIBHOM KIETKH.
Tpancniupanus u ee poJib B )KU3HU PACTCHUIL.
Apnanranus pacTeHUM K HEAOCTaTKY BJIary.
@DOTOCHHTE3 U €r0 POJib B )KU3HU JPEBECHBIX KYIbTYP.
Ponb goTocunTe3a B peryaupoBaHUM BETUYUHBI YPOKas.
0. /lprxaHue pacTeHHA U TPOTYKTUBHOCTb JIECHBIX KYJIBTYP.
11. IlpoGnema HUTPATOB  MPU  TOJYYCHUH PACTEHHUEBOIYECKOMN MPOTYKIUH.
12. Tsxénble MeTauIbl U KauecTBO MPOYKIIUH PACTEHUEBO/ICTBA.
13. Makpo — 1 MUKpPODJIEMEHTHI B KU3HHU PACTECHUH.
14. B3aumojeicTBUE BEr€TaTUBHBIX U PEMPOAYKTUBHBIX OpPraHOB B Ipoliecce
(hopMUPOBaHUS CEMSH.
15. ®u3Hnoa0rus COCTOSIHUS MOKOSI CEMSIH JIECHBIX KYIBTYP.
16. OcHOBHBIE 3aKOHOMEPHOCTH U 3Tallbl OHTOT€HE3a JIECHBIX KYJIbTYD.
17. Crapenue KJI€TKH U PaCTUTEILHOTO OpraHu3Ma B IIEJIOM.
18. ®uznonorus u 6moxumMust GOpMUPOBAHUS CEMSH JICCHBIX KYJIBTYP.
19. Teopus nukimueckoro crapenus u omonoxenus H.IT. Kpenke.
20. BnusiHve BHEITHUX U BHYTPEHHUX YCJIOBUI HA POCT.
21. T'a30ycTOMYMBOCTG PACTEHUI: 3arpsA3HSIONINE KOMIIOHEHTHI, UX IEHCTBUE HA PACTCHHUSL.
22. OcoGEeHHOCTH 3aCyXOYCTOMYUBOCTH JPEBECHBIX KYIBTYP.
23. YcTONYHMBOCTh PACTEHUH K HEIOCTATKY KUCIOPO/Ia M CIIOCOOBI MX TOBBIIICHHUS.
24. MexaHu3M U MyTH MOCTYIJICHUS] MUHEPaIbHBIX COJIEH Yepe3 KOPHEBYIO CUCTEMY.
25. 'opmonanipHas Teopust M. X. YalinaxsHa.
26. I'etepoTpoHBIii crIOCOO MUTAHUS Y PACTEHUN.
27. ®u3nonoruyeckre OCHOBBI OKOS PACTEHUN U PETYIISIIIHS MPOIIECCOB MOKOS.
28. YCTOHYMBOCTD pacTEHUH K 3aCOJIEHUIO U CIIOCOOBI UX MOBBIIIEHHUS.
29. [lonsTue pocta M pa3BUTHS PACTEHHM, X B3aUMOCBS3b.
30. X0J10/10yCTOHYUBOCTh PACTEHHI: MPUUMHBI THOENH, CIIOCOOBI MOBBIIIICHUSL.
31. [leiicTBue paaualiui Ha PaCTEHUS U UX YCTOMYMBOCTD K HEH.
32. 'opMOHBI pocTa pacTeHUI U IpUMEHEeHNE (PUTOrOPMOHOB B IPAKTUKE PACTEHUEBO/ICTBA.
33. Mopo30ycTOMYMBOCTh pacTeHUI: IpUUKHBI THOenu u 3akanuBanue no M.U1. TymaHoBy.
34. ®u3NONOrNYeCcKUe OCHOBBI XpaHEHUS CEMSIH, TUIOJIOB M IPYToil IECHOM MPOTyKIUH.
Pedepar sBnsercs onaHoil u3 popMm ydeOHOM M HAy4YHO-UCCIEIOBATEIBCKOW pabOTHI
CTYAEHTOB.  Ero BBINOJIHEHHWE HANPaBIEHO HA pa3BUTUE HABBIKOB CaMOCTOSTENBHOTO,
TBOPYECKOTO M3YYEHUS U aHaJIM3a PEAlbHBIX JECHBIX OTHOLICHUH, TpeOyeT OCMBICICHHUS MOITY-

HBOo~NoO~wWNE
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YEHHBIX 3HAHUW TPU PEIIEHUU KOHKPETHBIX MPOOJIEM JIECHOM XO3SHCTBE.
CTpyKTYypHBIMU 3JIEMEHTaMH pa0OTHhI ABJISIOTCS:

1) TUTYNBHBIN JIUCT;

2) cojiepiKaHue;

3) BBeaenue (1 -2 c1p.);

4) ocHOBHas 4acTh paboThI (raBkl 1, 2);
5) zakmrouenue (1-2 crp.);

6) oubarorpaduUeCKuii CIIUCOK.

7) IPOTOKOJI MPOBEPKU HA aHTHILIArHAT.

Pedepat nomkeH ObITh OTHEUaTaH Ha TUCTax Gpopmara A4, oObeM paboTel He MeHee 15-20
CTpaHUI[ MAaIIMHOMHMCHOTO TeKCcTa. TEeKCT JOKYMEHTa JI0JDKEH MMETh CIEAYIOLIUE MapaMeTphl:
mpudt - Times New Roman; pazmep - 14 myHKTOB; MEXKCTPOYHBIH WHTEpBaJ -
MOJIYTOPHBI; IIepBasi CTpoKa - OTCTyN Ha 1,25 cM; BeIpaBHUBaHUE - 10 mKpuHe. Pazmepsl noneit
JOKYMEHTa JOJKHBI UIMETh CIIEAYIOIINe napaMeTpbl: BepxHee - 2,0 cM; HikHee — 2,0 cM; JeBoe
— 3,0 cm; mpaBoe - 1,5 cM. Ctpanuiibl paboThl, 32 UCKIIOUYEHUEM TUTYJIBHOTO JIMCTA, JOJDKHBI
OBITH IPOHYMEPOBAHbI, OTJIABJIEHUE CYUTATh CTpaHULIEH 1.

BOONoGOR~WNE

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

®dopma

0.

9.MEPEYEHbD BOITPOCOB K OK3AMEHY

MecTto pu3H0I0THUH paCTEHH B CUCTEME HAYKHU.
Pone JI.H. IIpsHAIIHMKOBA B U3Yy4€HUH MUHEPAIBHOIO IUTAHUS PACTEHU. .
Ponb doTocunTe3a B Guocdepe.
OO6mue cBoiicTBa U CTpoeHHe (HEPMEHTOB, UX OMOJIOTMYECKasi POJIb.
Kinerounoe siipo, ero XkMUUYECKHI COCTaB, CTPOCHUE U (DYHKIIUH.
[ToTpebnenne MUHEpaIbHBIX BEIIECTB B OHTOTEHESE.
ITokoit 1 3MMOCTOMKOCTD, 3aIIMTHBIC BEIIESCTBA, COCTOSIHUS IIUTOIIIAa3MBblI..
®a3pl ¥ TUIBI POCTA PACTEHUH, TEPUOANYHOCTH UX POCTA.
Pa3mHoOkeHmne pacTeHuii: 6ecrosioe, NojJoBoe, BEreTaTUBHOE.
ANKanouapl, TIUKO3UIbl, OPraHUYECKHE KHCIOTHI: MPEACTaBUTEIIM M HX pOJIb B
pacTeHHH.
«C-3» ytb poTocunTe3a (ki Kansuna).
®duszunonoruyeckas poib Gochopa, cepbl B KI€TKe, IPU3HAKUA UX HEJOCTaTKA.
Knerounas o0osiouka, ee CTpoeHHE, XUMHUUECKUN COCTaB U (DYHKIIMH.
AMUHOKHUCIIOTHL: 0011as opMyna, Kinaccudukanus, npeacTaBUTEIN.
CyOcTpathl AbIXaHUS U JbIXaTEIbHBIM KO (GUIIUEHT.
[Iporomna3ma Kak KOJIJIOUHAS CHCTEMa, €€ (PU3NUECKHE CBOMCTRA.
OU3NOJIOTUYECKUE OCHOBBI YCTOMYMBOCTH PACTEHUI K 3acyXxe.
OnTHyeckre CBONCTBA MUTMEHTOB JIUCTA.
Meto1p1 u3yueHus (pU3UOIOTUU PACTEHUI.
Jlokanuzanus pepMEeHTOB B KIIETKE.
Knaccudukarus hpepMeHTOB U OTJENbHbIE MPEACTABUTEIH.
[TurmenTs! 3eneHoro mucta. CTpoeHue XJIOPOIUIACTOB U COCTOSIHUE MIUTMEHTOB B HUX.
®u3HoI0ruyYecKas poJib a30Ta U MPU3HAKU a30THOTO IOJIOIAHMSL.
HyxknenHoBbIe KUCTOTBI, UX COCTaB, CTPOCHUE U POJIb B )KU3HU PACTEHUM.
Hcropus pa3BuTHs yU€HHS] O KOPHEBOM NMUTAHUH PACTEHUM.
KrneTka kak ocHOBHas CTPYKTypa U (pu3noIOTHYecKasi €TUHUIA OPTaHU3MA.
N3menenue neiicTBus epMEHTOB B 3aBUCUMOCTHU OT YCJIOBUH BHEIIHEH CpeIbl.
MexaHu3M ydacTHs xjopo¢uiia B GOTOCHHTESE.
I'mukonus, mukn Kpebca: XuMu3M, SJHEpPreTuKa, 3HaUeHHE.
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30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.

47.

48.

®dopma

OcMoTHYecKre CBOMCTBA KIETKH: OCMOC, BUJIbI OCMOCA, IIA3MOJIU3 U €r0 (JOpMBI,
OCMOTHYECKOE JIaBJICHUE, COCYILAs CWJIA, UX POJIb.

Bbenku: cocras, cTpoenue, knaccu(uKanus 1 pojb B PACTCHHUH.

JlpIxaHue pacTeHUM, XapaKTEepUCTHKA MIPOLIECCa U €r0 3HAUEHUE Il PACTEHUI.
PuGocombl, MuTOXOHApHUH, anmapar ['ob/pku MX COCTaB, CTPOSHHUE U (PYHKITHH.
Tpancniupanusi, ee 3HaueHue. Y CTbUIIA, €€ CTPOCHUE U IPUHLUI PaOOTHI.

BnusiHre BHEIIHUX ¥ BHYTPEHHHUX (PAKTOPOB HA MHTEHCUBHOCTBH (DOTOCHHTE3A.
HyxiienHOBbIE KUCIIOTHI, UX COCTaB, CTPOEHUE U POJIb.

Huronnazma, ee xumudeckuil coctaB. @yHKIUU U CBOWCTBa MEMOpaH IIUTOIJIA3MbI.
Crpoenue u o01ye cBONCTBa MOHO-, OJIUTO- U MOJINCAXapUA0B U UX POJIb.

«C-4» ytb poTtocunTesa (muka Xeruya-Creka).

OTHolIeHNEe pacTeHU K BOJE M XapaKTePUCTHKA IPYII PaCTEHUH.

duznyeckue U XMMHUYECKHE CBOMCTBA BOJIbI, paciipesieiieHe ee B pacTeHnu. ®opmbl
BO/Ibl B PACTEHUU U MOYBE.

3aBUCUMOCTh UHTEHCUBHOCTH JIbIXaHUS OT BHELIHUX U BHYTPEHHUX YCIOBUH.
TpancnupanoOHHBIH KOAPPHUIIUEHT U TPOAYKTUBHOCTH TPAHCIUPALINH.

PocroBbie aBMKEeHUS pacTeHH, NX (U3HOJOTHYECKast MPUpOoaa (TPOU3MBI, HACTHH).
Jlunuapl: K1accu@uKamys U UX poJib B paCTEHHU.

Bnusinue ycnoBuii BHeLIHeH cpeibl Ha paboTy YCTHHUUHOM KIETKH U MPOLECC
TpaHCTIUPAIIH.

3UMOCTOMKOCTh pacTeHUH (BBIIIpEBaHKE, BBIMOKaHNE, BBIMTMPAHUE, BbITyBaHUE,
00pa3zoBaHUe JISTHON KOPKH).

KopueBas cuctema pactennit. OCOOEHHOCTH MOCTYIICHUS COJIEH B KOPHEBYIO CUCTEMY
pacTeHui.
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10.CAMOCTOSATEJBbHASA PABOTA OBYYAIOLIUXCSA
Coneprxanue, TpeOOBaHMSI, YCIOBHS U MOPAJOK OPTaHU3ALUKN CAMOCTOSATEIBHOW PabOTHI
oOyyaromuxcsi ¢ yuetoMm (Gopmel oOydeHus ompezaensiercss B coorBercTBun ¢ «llomoxxennem o0
OpraHM3alii CaMOCTOSITEIbHOM pabdoThl OOy4aloLIUXCs», YTBEPKACHHBIM YUYEHBIM COBETOM

Yal'V (mporoxon Ne 8/268 ot 26.03.19 1.).

dopma 00ydeHUS: 3a04yHast
HasBaunue paszaenos Bun camocrositensHOM paboThI O6beM B dopma
U TeM Jacax KOHTPOJIS
1. ®usnosnorus [Ipopabotka  ydeOHOro  Marepuaga ¢ 14 Tect, onpoc,
pacTUTENLHOM WCTIOJIb30BAHUEM pecypcoB y4eOHo- 3ayer
KIICTKH METOIUTIECKOTO " MH(POPMAITMOHHOTO
obecreueHus TUCIUIUINHEIL.
[ToaroroBka k caaue 3adera
IToaroToBKa K TECTUPOBAHUIO.
2. Monekynspueie | [Ipopabotka  yyeOHOro  marepuana  C 12 Tect, onpoc,
OCHOBBI WCTIOJIh30BaHUEM pecypcoB y4eOHO- 3a4er
(U3HOJIOTMYECKH | METOJINYECKOTO u MHGOPMAITMOHHOTO
X TIPOIIECCOB o0ecrieyeHHs TUCIUTUTAHBL
ITonroToBka Kk caade 3adeTa .
IToaroToBka K TECTUPOBAHUIO.
3. Bonnsiit oomen | [IpopaboTtka  ydeOHOro  Marepuaiga  C 14 Tecr, onpoc,
pacTeHuii HCIOJIb30BaHUEM pecypcoB y4eOHO- 3a4yeT
METOAUYECKOTO u MHGOPMAITMOHHOTO
obecreyeHnst TUCIUTUINHBI.
TTloaroroBka k cgade 3ayeTa .
IToaroToBka K TECTUPOBAHUIO.
4. ®ortocuHTeE3 [IpopaboTka  yueOHOTO  MaTepuaia ¢ 12 Tecr, onpoc,
UCIIOJIb30BaHUEM pecypcos y4eOHO- 3a4yeT
METOINYECKOTO u MHGOPMAITMOHHOTO
obecre4eHHst TUCIUTUINHBI.
[ToaroroBka k craue 3auera .
[ToaroToBKa K TECTUPOBAHUIO.
5. Ipixanue [Ipopabotka  ydeOHOTO  Marepuana ¢ 14 Tecr, onpoc,
pacTeHuii UCIIOJIb30BAHUEM pecypcoB y4eOHO- 3a4yeT
METOINYECKOTO u UHGOPMAITMOHHOTO
obecreyeHnst TUCIUTUINHBI.
[ToaroToBka k crade 3aueTa .
[ToAroToBKa K TECTUPOBAHUIO.
6. MunepansHoe | [IpopaGoTka  ydeOHOro  Martepuana ¢ 14 Tecrt, onpoc,
NUTaHNE UCTIOJIb30BAHUEM pecypcoB y4eOHo- 3ayer
pacteHuit METOJMYECKOTO u MH(POPMALMOHHOTO
o0ecrieyeHNs JUCLIUIUINHBL
ITonroroBka k caaye 3auera .
[ToAroTOBKa K TECTUPOBAHUIO.
7. ®uznonoru- IIpopaboTtka  yuebHOTO  Marepuaga  C 14 Tect, onpoc,
qecKas poJib UCTOJIb30BAHUEM pecypcoB y4eOHo- 3ayer
Makpo- 1 METOIUYECKOTO u MH(POPMALMOHHOTO
MHUKPOJIEMEHTOB | 0oOecreueHus TUCIUIIIIMHBL.
®dopma Crpannna 19 u3 24
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IToaroroBka k cgade 3adera .
[ToaroToBka K TECTUPOBAHUIO.

8. Poctu
JABUKECHUE
pacTeHui

[IpopaGotka  ydeOHOTO  Marepmaia ¢
HCIIOJIb30BaHHEM pecypcoB yueOHO-
METOINIECKOTO n UH(POPMAITMOHHOTO
oOecrieyeHust TUCIIUIUIMHEL.

IloaroroBka K ciade 3adera .

IToaroToBka K TECTUPOBAHUIO.

12

Tecr, omnpoc,
3a4ueT

9.Pa3Butne
pacTeHui.

[IpopaGotka  ydeOHOTO  Marepmaia ¢
HCII0Ib30BaHUEM pecypcoB yueOHO-
METOIMYECKOT0 n UH()OPMAITMOHHOTO
oOecrieyeHust TUCIIUIUINHEL.

IloaroroBka K ciade 3a4era .

IToaroToBka K TECTUPOBAHUIO.

14

Tecr, omnpoc,
3a4ueT

®dopma
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11.YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHHUITJIMHBI
Du3H0JIOTHSI PACTEHUH
a) Cnucox pexoMeHyeMoii TuTepaTypbl
OCHOBHAsI:
1. Ky3neuos, B.B. ®wusmnomorus pacrenmii B 2 1. Tom 1: yueOHMK i By30B/
B. B. Ky3neuos, I'. A. [ImutpueBa. — 4-e u3n., nepepad. u aon. — Mocksa : M3narensctBo

IOpaiit, 2020. — 437 c. — (Bsicee obpa3osanue). — ISBN 978-5-534-01711-3. — Texkcr :
anextponnsit // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/449919

2. Ky3uneuos, B.B. ®usuomorus pacrenmii B 2 1. Tom 2: y4eOHMK anst By30B/
B. B. Ky3neuos, I'. A. [imurpuesa. — 4-e u3a., nepepad. u gon. — Mocksa : M3narenscTBo
HOpaiit, 2020. — 459 c. — (Bseicuee obpa3osanue). — ISBN 978-5-534-01713-7. — Texkcr :
anexrponnsiii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/451478
JAOMOJHUTEIbLHAS IUTEPATypa:

1. ®amunubi, A. C. OOMeH BemecTB W NMPEeBpALIeHHe dHEPruu B pacTeHusx. B 2 4.
Yacte 1/ A. C. ®amunnsi. — Mocksa : M3parensctso HOpaiit, 2020. — 241 ¢. — (AHTONOTNS
mbicn). — ISBN 978-5-534-05229-9. — Texcr : anexktpon#usiii / DBC FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/454228

2. ®amunnbia, A. C. OOMeH BelecTB M NMPEeBpalleHHe YHePruu B pacTeHusax. B 2 u.
Yacte 2/ A. C. ®amunusiH. — Mocksa : U3aarenscto FOpaiit, 2020. — 354 ¢. — (AnTONOTMA
mbicin). — ISBN 978-5-534-05231-2. — Texkcer : anextpoHnHsiii / DBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/454685

3. ®usnonorus naroreHesa u Oonesneycroiunsoctu pacrenuii / A. I1. Bonsmen, B. 1.
Hlyxanos, H. B. TTonskosa [u ap.]. — Munck : benopycckas Hayka, 2016. — 253 c. ISBN
978-985-08-1965-9. — TekcT : 31eKTpoHHBI // DnekTpoHHO-OMOMHoTe4Has cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/61120.html

4. Aunpgpees, B. II. Jleknun no ¢usmonornn pacrenmii : yyebHoe mocobue / B. II
Annpees. — Cankt-IlerepOypr : Poccuiickuii rocy1apcTBEHHBIH MeJarornyeckuii yHUBEPCUTET
um. AM. T'epuena, 2012. — 300 c. — ISBN 978-5-8064-1666-8. — TekcT : 3neKTpoHHBII //
DneKTpoHHO-OnOInoTeYHas cucrema IPR BOOKS e [caiiT]. — URL:
http://www.iprbookshop.ru/20552 html

5. Kopsrun, 10. B. ®usuonorus pacrenuii : yuebnoe nmocodue / FO. B. Kopsrun, E. T'.
Kynukosa, H. B. Kopsiruna. — Ilen3a : [ITAY, 2019. — 308 ¢. — TekcrT : anekTpoHHsiii // Jlanp
: aneKTpoHHO-OnOmoTreynas cucrema. — URL: https://e.lanbook.com/book/131084
y4e0HO-MeToqHYecKast:

1. Catapos I'. A. ®usuonorust pacteHuil : yueOHO-MeTOAMYECKOe mocobue s
1a00paTOPHBIX 3aHATHI Ui CTYJEHTOB HaNpaBJeHHs MOATOTOBKM OakamaBpuarta 35.03.01
Jlecnoe neno / I'. A. Carapos; Ynl'Y, UMDu®K, Dkon. dak. - YaesHosek : Yal'V, 2019. - 3arm.
¢ 9kpaHa; HeonmyOnukoBaHHBII pecypc. - DnekTpoH. Tekcrosbie maH. (1 daiin : 935 KB). - Teker :
anekTponHsIii. http:/lib.ulsu.ru/MegaPro/Download/MObject/5460

2. Catapos I'. A. ®usnonorus pacTeHuii : METOIMYECKHE YKa3aHUs A CAMOCTOSATEIbHOI
paboTb1 OakanmaBpoB HampasieHus moarotoBku 35.03.01 Jlecnoe neno / I'. A. Catapos, H. A.
Murtpodanosa; YalI'V, UMDOu®K, Dkon. dak. - YaesHosck : Yal'V, 2019. - 3arn. ¢ 3kpaHa;
Heony0OnunkoBanHbIiT pecypc. - DmekTpoH. TekcroBbie maH. (1 daitn : 508 KB). - Tekcr :
anextponHsIi. http://lib.ulsu.ru/MegaPro/Download/MObject/7650

3.T'amkuesa, WM. X. ®usnonorus pacreHuii : ydeOHO-Meroamueckoe nocodbue / M. X.
[NamxueBa. — Maxaukana : II'Y, 2019 — Yacte 2 : ®otocunre3 — 2019. — 51 ¢. — Tekcr :
9JIEKTPOHHBII // Jlaup : 3NIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/158384..

Coraacosano:
['11. 6ubanoTEKapH /___JI.P. CrojoinbHHKOBa [ W/ /15.05.2023 /.
JIOTDKHOCTE COTPY/IHIKA HAYYHOM OHOMMOTEKH DIIO r[o,um{cy aata
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0) nporpaMMHoe obecneyeHue
1. Microsoft Office

2. OC Windows Professional
3. Antumiarunar BY3

B) IIpodeccuonaibubie 0a3bl JaHHBIX, HTHPOPMALHMOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:

1.1. Iudposoit obOpazoBarenpHBIi pecypc IPRsmart : 31meKTpoHHO-OHOIHMOTEYHAS
cucrema : caiitr / OOO Komnanms «Ait Ilm Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pesxum gocTyma: Juist 3aperucTpup. moJsib3oBaTeneit. - TekcT :
JJIEKTPOHHBIH.

1.2. O6pa3osarenbhas miatrhpopma FOPAMT : 06pasoBaTenbHbIil pecype, MIEKTPOHHAS
oubnoTeka : caiit / 000 DrexrponHoe u3gatensctBo «FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum moctyma: ajst 3aperucTpup. moJib3oBaresei. - TeKCT : 2JIeKTPOHHBIMN.

1.3. baza gannbIx «2nekTpoHHas Oubnuoteka texunyeckoro BY3a (ObC «KoncynpTanT
CTYAEHTa») : AJNEKTpOHHO-O0MbIuoTeyHas cucrema : caiit / OO0 «Ilomurexpecypey». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum poctyma: s
3apEerucTpUp. MoJib3oBaTesen. — TeKCT : AEeKTPOHHBIN.

1.4. OBC Jlanp : snexkTpoHHO-OMOMMoTeuHas cucrema : cat / OOO DBC «Jlaup». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxxum poctyma: st 3aperucTpup.
MOJIb30BaTeNeH. — TEKCT : AJEeKTPOHHBIN.

1.5. DBC Znanium.com : »3ieKTpoHHO-OMOmuoTeuHas cucrema : cabt / OOO
«3uannym». - Mockpa, [2023]. - URL: http://znanium.com . — Pexum gocrtyma : uis
3apEerucTpUp. MOJb30BaTeNen. - TeKCT : ANEKTPOHHBIN.

2. KoncyastautIliaroc [DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBas cuctema. / OO0
«Koncynbrant [Lntoc» - DnektpoH. nas. - Mocksa : KoncynbrantlIroc, [2023].

3. ba3pl JaHHBIX NEPUOAUYECKUX U3TAHUIM:

3.1. eLIBRARY.RU: nayuynas snekrponHHas OuOnmoteka : caiit / OOO «Hayunas
Dnexkrponnas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum ngoctyma :
JUIsl aBTOPU3. MOJIb30BaTeNel. — TEeKCT : 3IeKTPOHHBII

3.2. DnexrponHas 6uOimorteka «M3narenbckoro goma «I'pedbennukoBy» (Grebinnikon) :
anekTpoHHas Oubmmoreka / OOO W] «I'pebennmkoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum fgocTyma : Uit aBTOPH3. MOJIb30BATENIEH.
— TeKCT : ANeKTPOHHBIH.

4. ®epepanbHas rocylapcrBeHHass uHpopmauuoHHasi cucrema «HanuonaabHas
3JIeKTPOHHAasi OMGaMoTeKa» : dNeKTpoHHas oubnunoreka : caidt / ®I'BY PI'b. — Mocksa, [2023].
— URL: https://H36.pd. — Pexxum goctyna : ans nois3oBareneil HayuHol 6mbmmoreku. — Tekcr :
3JIEKTPOHHBIM.

5. Poccuiickoe obpazoBanue : dpenepanpubiii noptan / yupeaurens OIAY «OULTO».
— URL.: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

6. DaexrponHas OuOiaumoreynass cucrema Yal'V : wmoxyns «OnekTpoHHas
O6ubnmoTeka» ABUC  Mera-IIPO / OOO  «/[ara  DOxcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : Juist ojib30BaTese HAyqHOH OUOIHOTEKH. —
TekcT : PNeKTPOHHBII.

Cornacosano
Hauanpauk YnpasieHust ”HPOPMAITMOHHBIX g/
TexHosoruil u tenekommynukanuii - ILI1. Bypaun 15.05. 2024
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12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

HaumeHnoBanue noMeeHuit 1uisi npoBEACHUS
y4eOHBIX 3aHATHH, TPETYCMOTPCHHBIX
porpaMMon OGakanaBpuaTa ¥ MOMEIICHUN JIs
CaMOCTOSITEIIBHOM padOThI 00YJaAIOITUXCSI

[TlepeueHb OCHOBHOTO 000PYAOBaHUS U
TEXHUYECKUX CPEICTB 00yUEeHHUS

Aynuropus -3/211. Aynuropus JUTSL
MIPOBEJICHUSI  JIEKIMOHHBIX,  NPAKTUYECKHX
3aHATUH, TEKYILEro KOHTPOJISI u

MPOMEKYTOYHOM aTTECTAllUH,
VHJIMBUTyIbHBIX KOHCYJIbTAIlUMN.

TPYNIIOBBIX U

Aynutopus yYKOMIUJIEKTOBaHAa YYEHHUYECKOMN
MeOeIIbI0 U JOCKOM. Komruiexr
MYJIbTUMEAHITHOTO 000pyIOBaHUS:
KOMIIBIOTEP, TPOEKTOP, SKPaH.

Aynutopus -340. Aynutopus JUisi IPOBEACHUS
JIEKINOHHBIX, MPAKTHYECKUX 3aHSITUH,
TEKYIIEro  KOHTPOJII UM IPOMEXKYTOUHOM
aTTecTalliy, TPYNNOBBIX U HWHIUBUIYAIbHBIX
KOHCYJIbTALIN.

Aynutopus YKOMIUJIEKTOBaHAa YYEHHUYECKOMH
MeOeIbI0 u JOCKOM. Kommnexr
MYJIbTUMEANIHOTO 000pyI0BaHUS:
HOYTOYK, TPOEKTOpP, OKpPaH. IKCIO3ZUIIUS
€CTeCTBEHHO-HAYYHOTO My3es,
BKITIOYAIONIAasi ~ KOJUICKIMH  HACEKOMBIX,
MO3BOHOYHBIX XUBOTHBIX (pPbIO, pENTHIINMA,
NTHIT). DKCIO3HUIINS MJIEKOTTUTAFOIIX
(HacTeHHble ~ OWOJIOTMYECKHE  TPYIIIHI).
Boimepmine Oecrio3BoHOYHBIE (HACTEHHBIE
CUCTEeMaTUYECKUEe KOJUIEKIIUU OeIEMHUTHI U
aMMOHUTHI).[ 'eoie3ndeckoe 060pyI0BaHUE :
(T€o 10U THI, HUBEIIUPHI, Oyccoun,
HUBEJIUPHBIE peuKw, reo1e3u4eCcKui
TPaHCTIOPTHUP. TakcanuoHHoe
obopynoBaHue: (BBICOTOMED, TMOJHOTOMED,
BO3pacTHOH Oypas).

Aymutopus - 230.
CaMOCTOSITENILHOM pabOThI

AyauTtopus TUTS

AynuTopus YKOMIUJIEKTOBaHAa YYEHHUYECKOUN
Mebenbro. O6opynoBanue: 16 KOMIBIOTEPOB
¢ noctynom B Uatepuer, DMOC, OBbC.

Aymutopus -237. UuTanbHbIl 3a71 Hay4yHOU
OMONMMOTEKH C 30HOM M CaMOCTOATEIbHOU
paboTHI.

AynuTopus YKOMIUIEKTOBaHA yIYEHHUUECKON
Meb6enbro. KommproTep (21T) ¢ 10CTYIOM B
Nurepner, DMUOC, OBC. TeneBuzop, 3KpaH,
npoekrop. Cron g oui ¢ OB3 (2 mir)

13 CIIEHUAJIBHBIE YCJIOBUA 1JI1 OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbA (OB3) 1 UHBAJIMAOB

B cnydae nHeoOxoaumocTw,

O6y‘laI-OH_II/IMC$I n3 4Yuciia JiMg C OI'paHUYCHHBIMU

BO3MOKHOCTSAMH 3O0POBBA (HO 3asABJICHHUIO o6yqa10meroc;1) MOTYT IMpeiaratbCa OOHU U3

CIEYIOLIMX BAPUAHTOB BOCIPHUATHUSA
MCUX0(U3HUUECKUX 0COOCHHOCTEH:

UHpOpPMALIUU  C

yY4€TOM UX HWHAUBUAYAJIBHBIX

— JUIs JMI] C HapyLIEHUsIMHM 3pEHHs: B Te4yaTHOH (opme yBeTUYEHHBIM IIPHU(TOM; B
(dopme 3IEeKTPOHHOTO JOKyMeHTa; B (opMe ayaumodaiina (mepeBoa y4eOHBIX MaTepUaloB B
aymuodopmar); B medatHoW ¢opme Ha s3bike bpaiins; WHAMBHIyalbHblE KOHCYJIBTAIlMHU C
IpUBJICYEHUEM TU(IIOCYPIOTIEPEBOTUMKA; UHINBUAYAbHBIC 33JJaHUsl U KOHCYJIbTAINH;

®dopma

Crpanura 23 u3 24




MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma JAUCHUILIHHBI

— Ui JMIl C HapymIeHHsMH CiIyXa: B Ie4aTHOW ¢opme; B ¢GopMe 3IEKTPOHHOTO
JOKYMEHTA; BUACOMATEePHAJIbl C CYOTUTpAaMU; HHIUBUAYaJIbHbIE KOHCYABTALNHU C IPUBICUYCHUEM
CYpJIOTIEpEBOIUMKA; MHIUBUAYAIbHbIC 33aHUsI M KOHCYJIbTAIUH;

— IS JIMI ¢ HapYIICHUSMHU OIOPHO-IBUraTEeNbHOTO ammapara: B Ie4aTHOW (opme; B
dopme SIIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiiina; HHIUBUAYaJIbHBIC 3aJaHUS U
KOHCYJIbTaI[IH.

B cirydae HEO0X0AUMOCTH UCTIOJTb30BaHHUS B ydeOHOM mporecce
YaCTUYHO/UCKIIIOUYUTEIFHO JHCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH, OpraHU3allHs
pabotsr IIIIC ¢ obywaromumucs ¢ OB3 u wHBaIMIaMU NPEAYyCMAaTPHBAETCS B DJICKTPOHHOM
MHGOPMAIIMOHHO-00pa30BaTEIBHON Cpeie C y4eTOM HMX WHAWBUAYAIBHBIX TCHXO(HU3MUECKIX
0coOeHHOCTEN

PazpaboTunk %{/{( > nouent H.A. MurpodanoBa
15.05.2024
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