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INOACHUTEJIBHASA 3AIINCKA

JlononHuTenbHAs 0011e00pa3zoBaTeNibHas o0Oliepa3BUBaloIas mporpaMmma
«¥Onbii  cutu-pepmep»  (mamee  —  Ilporpamma)  ecTECTBEHHO-HAy4YHOM
HANpPaBIEHHOCTH, O3HAKOMMTEIHHOTO YpPOBHS HampaBieHa Ha (OPMUPOBAHUE Y
0oOy4aronMxcsi HAaBBIKOB CHCTEMHOI'O MBIILIEHUS, Pa3BUTUE OPraHU3aTOPCKUX,
UHTEJJIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEH.

BboicTphlii pocT HaceneHus 3eMiiH co3all 0oJiblie MPooOIeMbl ¢ o0ecTieueHneM
€ro TMpoJOBOJLCTBUEM. XOTSA «3€J€Hasi PEBOJIONM» TOo3BONMIAa B 2-3 pasa
YBEJIMYUTh YPO’KaWHOCTh OCHOBHBIX KYJBTYp, @ T€HETUYECKH MOIUMUIIUPOBAHHBIC
pacTteHuss — 00yieryuTh OOpHOY ¢ OO0JIE3HSIMU, BPEIUTEISIMU W HEOJIAronpusTHHIMU
YCIOBUSIMM, OCHOBHBIC TIPOOJEMBbl — YXYAIICHUE IUIOJOPOJUS TIOYB H3-3a
HEMPaBWIHHON 00pabOTKH M 3aBUCHUMOCTH YPOKAEB OT MOTOJHBIX M KIUMATHUUECKUX
yCIIOBU HE penieHbl. M3-3a U3MeHeHus: KIMMaTa U U3-3a HEeMpPaBUIbHONW 00pabOTKu
OYB IUIOIIAJA TUIOAOPOAHBIX 3€MEb IOCTOSIHHO cokpamarorca. I[lpu stom
3HAYUTEIBHOE YBEJIMYEHUE TOPOJACKOIO HACEJIEHUS NPUBOAUT K TOMY, YTO
TPAAULMOHHOE CEJIbCKOE XO3SIUCTBO YK€ C TPYIOM CHpaBIseTCd C 3aaadyei
obOecrieyeHus: TOpOJOB IMPOJOBOJBCTBUEM U HYXKJAETCS B JOMOJHEHUHU. Takum
JIOTIOJIHEHUEM JOJIKHBI CTaTh HOBBIE TEXHOJIOTUHU, KOTOPHIEC MO3BOJISIIOT B TOPOJCKHUX
YCJIOBUSAX 0€3 MCIOJIb30BAHMS 3€MJIM, SKOHOMSI PECYpPChl, BbIpAlllUBATh PACTCHUS U
noiayyatb ypokau. llocinenHue pAecsATUNCTHS TMOJYYWIM PAa3BUTHE TEXHOJIOTHHU
BHETPYHTOBOTO PACTEHUEBOJCTBA — T'MJPONIOHUKA, aKBAllOHUKA U a’pornoHuka. OHu
MO3BOJIAIOT B HECKOJBKO Pa3 YBEIMYHUTH YPOKANWHOCTh, COKPATUTh IO JECATH pa3
noTpeOJIeHHE BOJBI M J0 YEThIpEX pa3 — yAOOpEHU, JydIlle 3alUTUTh PaCTeHHUS OT
OoJie3HEH, HE 3aBUCETh OT MOTOAHBIX M KIMMATUYECKUX YCIOBUUA U MOJydaTh
MPOAYKIMIO KPYIJIOTOAUYHO. OTU TEXHOJIOTMU HA3bIBAIOT CUTH-(EPMEpPCTBOM
(ropoackumM GepMepCTBOM).

[lo mporHo3am »skcnepToB, mpodeccusi cuTu-hpepMepa B CKOPOM BpPEMEHU
CTaHET KpalHe BOCTPEOOBAHHOW, MOATOMY YK€ celuac el yaemsieTcss OOJbIIoe
BHHUMAaHHE.

AxkTtyajasHocTh [Iporpammbl  00ycnoBiieHa TIEPCIEKTUBHOCTHIO —JTaHHOM
npodeccuu, TOCKOJNBKY  CHUTH-pEepMep  3aHUMAEeTCsl  MPOCKTHUPOBAHUEM  H
00yCTpOMCTBOM TOPOJACKUX (epM, HaOMIMX BO3MOXKHOCTh JKHUTESIM KPYITHBIX
rOpOJIOB 3aHUMAThCS CaJJOBOJICTBOM U BBhIPAIIMBATh OPraHUYECKH YUCTBIEC MPOAYKTHI
B mpenenax ropoja. OOyyaromnyecs: MojaydaT 3HAHUE OCHOB CEJIbCKOTO XO3SICTBa,
HABBIKU pabOThI C TEXHUKOW U 000PYI0BAaHUEM.

HoBu3na HpOFpaMMbI 3aK/JII04Yac€TCA B TOM, YTO B HEU npeaiiaracTcs



paCclIMpCeHHOC M3YUYCHHC KU IPAKTHUYCCKOEC HCIIOJIb30BAHUC HOBEUIIINX TEXHOJOTHHU
BbIpalliliBaAHWA OBOIIHBIX paCTeHHﬁ.

Ilenaroruveckas mesaecooopasHocts IlporpamMmsbl 3akiio4aeTcs B TOM, YTO
3aHSITUS CIIOCOOCTBYIOT Pa3BUTHIO TO3HABATEILHOM M TBOPYECKOW AaKTHUBHOCTHU
oOy4Jaronuxcsi, HarpaBJICHbl Ha HWHTEUIEKTYalbHOE M 3MOILMOHAIBHOE pa3BHUTHE,
(GOpMHUPYIOT YMEHUSI U HABBIKUA MPAKTUYECKOW W UCCIEN0BATEIbCKON JIeATeTbHOCTH,
NOMOTal0T B Npo(EecCHOHATBLHOM  CaMOONPENEICHUM U IPUBJICUYCHUH K
COBpeMEHHOMY (hepMEpPCKOMY XO3SIMCTBY.

[IporpamMma siBRsieTCST MPAKTUKO-OPUEHTUPOBAHHOM, TMOJyYEHHbIC 3HAHHS
MOTYT TPUMEHSTHCS B JAJbHEHIIEH >XW3HM, YTO CIHOCOOCTBYET HMX COIHMAIBHOM
ajanTauy 00yJaroIIuXCs.

Heas IIporpaMmMebl — 03HAKOMUTH 00YYaIOLIUXCSl ¢ COBPEMEHHBIMU METOJaMU
OpraHM3allM U BEJCHUS PepMEpPCKOro X03sHUCTBa.

Peanu3zanus noctaBiaeHHON LEIU NIpeAyCMaTPUBAET PEUICHUE PSAaa 3a/1au.
3apaun [Iporpammbi
Obyuarowue:

e chopMuUpoBaTh HaYaJIbHBIE 3HAHHUS TI0 OCHOBaAaM TI'PaMOTHOTO BeEACHUS
COBPEMEHHOTO CUTH-(DEpMEpPCKOro X031 CTBA;

® 00Yy4YUTbh MPUMEHSTh HA MPAKTUKE TEOPETUUECKUE 3HAHUS 110 OCHOBAM
BEJICHUS CUTHU-(HEPMEPCKOTO XO35HUCTBA;

e c(hopMHUpOBaATH MPEJICTABICHUE O PACTCHUEBOICTBE KaK O HayKe U 00
OBOIIHBIX KYJbTYypaX, UX MPOUCXOXKICHHUH, CIIOCO0aX BhIpAIIMBAHNS,

® CHOOpPMUPOBATH HABBIKU U YMEHUA 110 oAy 3a KYJIbTYPHBIMHU PACTCHUSMU,
>

® O0Oy4YWTh NPUMEHEHUIO METOJO0B THUAPONOHUKA M  a’PONOHUKH B
BBIPAIIMBAHUU KYJIbTYPHBIX PACTEHU;

® 00y4HuTh pabOTATh C XUMUYECKUM U OMOJIOTUYECKUM 000PYT0BAHHUEM;



e chopMHUpPOBATh HABBIKK MOKCKA HH(POPMALIMH, PAOOTHI CO CIIELUATBLHOM
JIATEPATYPOU.

Pa3zsusarowue:

® DPa3BUTh YMCHHA U HABBIKH CaAMOCTOATCIBHOI'O INTAHUPOBaHMA
ACATCIBHOCTH, pa6OTI>I Ha pC3yJIbTarT,

® pPa3BUTh KOMMYHHKATHUBHBIC HABBIKH 06yqaroumxc;{;

® Da3BUTh TBOPYECKUE CHOCOOHOCTH OOYy4YalIIHUXCA, UX IOTPEOHOCTh B
camopean3alny;

® Da3BUThb HHTEIUICKTyaJbHblE M IMPAKTUYECKUE YMEHUS, CaMOCTOATEIIBHO
puoOpeTaTh U MPUMEHSTh HA MPAKTUKE MOJyYECHHbIE 3HAHHUS.

Bocnumamenvhuie:

® COI[GﬁCTBOBElTI) BOCIIMTaHHIO YCTOIZHHBOFO HHTCPECAa K  HU3YUYCHHIO
CCTCCTBCHHLBIX HAYK;

® COIIGfICTBOB&TB BOCHHUTAHUIO SKOJIOTHYECKOU KYJIbTYPHI;

® (GopmMupoBaTh NOTPEOHOCTH B TBOPUECKOM AESITEIBHOCTH, CTPEMIICHHE K
CaMOBBIPAKEHUIO;

® COJICHiCTBOBATh BOCIIMTAHHUIO UHTEPECA K MPO(dECcCHsIM, CBI3aHHBIM C CUTH-
dbepMepcTBOM.

Karteropus o0y4aromuxcs

3anstugs 1o IIporpamme BegyTcss B pa3HOBO3PACTHBIX  TpyIIaXx,
CKOMITJIEKTOBAaHHBIX M3 oOydarommxcss 7-9 mer. PekoMeHayemoe KOJIWYECTBO
oOydaroruxcsi B rpymnme — 15 yenoBexk.

Cpoxu peanusanuu

[Iporpamma paccuutana Ha ABa roja oOydeHus. OOIIee KOJIUUYECTBO YacOB B
roJI COCTaBisAeT 57 4acosB.

DopMBbI M PEKUM 3AHATUI

[Tporpamma peanusyercs 2 paza B Hezelnto 1o 2 yaca. Beero 2 yaca B Hezelno.
[Iporpamma BkIIOYaeT B ce0S TEOPETUYECKHE W TpPaKTHUecKue 3aHsTus. [lpwu
ocBoeHHH [IporpamMmbl TMPUMEHSIOTCS pa3audHbie (OPMBI OpPTaHU3AIUU 3AHSATHM:
rPYIIOBasi, NapHas, UHIAUBUAYyaJIbHAS.

Ilnanupyemble pe3yabTaThl ocBoeHus [IporpamMmel
ITo utoram oOydeHus oOydaronuecs OyayT 3Hamp:

® TCXHHUKY 0e30IacHOCTH U Tpe60BaHI/I}I, IMPCABABISICMBIC K OpraHrU3aliu



pabouero mecra;

® 0 npodeccuu OyayiIero cuTu-pepMep U €€ COBPEMEHHBIX HAPABIICHUSIX;

® 00 OCHOBax BEJICHUS COBPEMEHHOTO (hepMEPCKOTO XO35ICTBA B TOPOJICKUX
YCIIOBUSIX;

® OCHOBHBIE TEPMHHBI, IPUMEHSIEMbIE B COBPEMEHHOW arpOOHOJIOTHH;

® OCHOBBI HOBEHIINX TEXHOJIOIMH IO BBIPAIIUBAHUIO KYJIbTYPHBIX PACTEHUN
METOJIaMH TUAPONIOHUKY;

® OCHOBHBIE DKOJIOTHYECKNE 3aKOHOMEPHOCTH B JKMUBOU ITPUPOE;

® OHO0JIOTUYECKUE OCOOEHHOCTH OCHOBHBIX OBOILIHBIX KYJIBTYP;

IIPHEMBI yXO0Jla 32 OCHOBHBIMU OBOIIHBIMU KYJIbTypaMHU;

® OCHOBHBIE yJIOOPCHHUS U UX CBOMCTBA,;

® OCHOBHBIC THITHI 3200JI€BaHUS OBOIIHBIX KYJIBTYP, MEPOTIPHSITHS TI0 3aIUTE
OBOIIIEH OT OOJIC3HEH;

® U3MEPUTEIbHBIC TPUOOPHI;

® COCTaBbI ITUTATEIIBHBIX PACTBOPOB U CYOCTPATHI.

ITo utoram oOyueHus oOydarouiuecst OyayT ymenib:

® BBLIPAIIMBATH JKOJOIMYECKH YUCTBIE PACTEHUS METOIAMU THIPOIIOHUKH
U a3POTIOHUKH C UCTIOJIb30BAaHUEM COBPEMEHHBIX CyOCTPATOB;

® OIpEeleATh COCTAaB IUTATEIBHOIO PACTBOPA € IIOMOLIBIO
YHUBEPCAIBHOTO UHAUKATOpPA U TPHUOOPOB;
YMETh M0JIb30BaThCSl U3BMEPUTETBLHBIMU NPUOOpaMH;
ITOATOTOBUTH CEMEHA K IIOCEBY;
BBIpAIINBATh KYJbTYpPHBIE PACTEHHUS THIPOIIOHHBIM CIIOCOOOM;
ONpeaeNnsiTh OCHOBHbBIE THUIIBI 3a00JI€BaHUs OBOIIHBIX KYJIBTYD;

IIPOBOJIUTH MEPOTIPUSATHS T10 3alTUTE OBOIIEH OT 0OJIe3HEN;
® HAXOMUTh HYXHYI0O HMHPOpMAlUIO C  TOMOUIBI0  CIIPABOYHOM
SHIUKJIONEANYECKON TUTEPaTyphl, a TakKe B ceTH IHTepHeT.

COAEPXAHHUE ITPOI'PAMMBbI

YueOHbIi (TeMaTHUYECKHUI) IUIAH

Ne Ha3panus pasgena/remMmsl KonuyecTBo yacos DopMbl
Bcero| Teopuss | IlpakTuka | arrecTauuu M
KOHTPOJIs
1. 3emiienenye U CUTH- 8 4 4
¢epmepcTBO
1.1. | BBogHoe 3ausTHe. 2 1 1
DKOJOrH4ecKHe MpooIeMbl
3eMJIM U IIyTH UX peIIeHUs
1.2. | T'opoxackue u cenbcKue 2 1 1

KUTENU: APY3bsl UIIN




COTIEPHUKHU

1.3. | Cutu-depmep — npodeccus 2 1 Texymuit
Oymymiero KOHTPOJIb.
Tect
14. | Cutu-pepmepcTBo — 2 1
kommnetenmus KidSkills
2. PacreHnusi 1 ycJI0BHA UX 21 12
BbIpALUBAHUS
2.1. | PacTeHus u ux poiib B )KU3HU 3 1 Texymuii
YeloBeKa KOHTPOJIb.
Tect
2.2. | Pacrenus u nousa. 3 1 Texymmit
I'uapononuka KOHTPOJIb.
Ompoc
2.3. | Dkojorus pacTeHHi 2 1
2.4. | ObnacTy MpUMEHEHHS CUTHU- 2 1
dbepmepcTBa
2.5. | Kputepuu orbopa pacteHuit 3 2 Texymmit
U1 CUTU-(pepMepcTBa KOHTPOJIb.
[IpakTukym
2.6. | IlogroroBka ceMsiH K TIOCEBY 4 3 Texymuii
KOHTPOJIb.
Ompoc
2.7. | BelpammBaHue paccaibl 4 3 Texymuit
KOHTPOJb.
Tect
3. I'mapononuka: BUABI, 15 8
cy0cTpaThl, yciaoBus
3.1. | Bugsl ruapomnoHNKH 3 1
3.2. | Cucrembl THAPOTIOHUKU U 3 1
THIPOTIOHHBIE YCTaHOBKHU
3.3. | CucreMsl OCBeIEHUS U 4 3 Texymuit
a’panuu KOHTPOJIb.
CamocTosiTenpHast
pabota
3.4. | 'mapornoHHBIE CyOCTpaThI 5 3 Texymmit
KOHTPOJb.
[IpakTukym
4. IInTaTenbHbIE pacTBOPbBI 22 15
JJIS pACTEHUH
4.1. | Kak u ueM nuTarTCs 3 1
pacTeHus
4.2. | IlpurotoBneHue 4 3
MUTATEIBHBIX PACTBOPOB
4.3. | KauecTBeHHOE OOHAPYKECHHE 3 2




MUTATEIbHBIX 3JIEMEHTOB
4.4. | Jdepuuur mim nepen30bITOK 4 1 3
3JIEMEHTOB MUTAHUS U POCT
pacTeHui
4.5. | IlutaTenbpHBIC PACTBOPHI AJIS 4 1 3 [TpomexyTOUHBIN
BBIPAILIMBAHUS pacTeHUi Oe3 KOHTPOJIb.
IIOYBbI CamocTrosTenbHas
pabora
4.6. | [TapaMeTpsl MTUTATEIHLHOTO 4 1 3 Texymmit
pacTBOpa ¥ UX MOHUTOPUHT KOHTPOJIb.
IIpakTukym
5. TexHoJsorus 44 8 36
BbIPAIIIMBAHUS
arpokyJbTyp B
THIPONOHHBIX YCTAHOBKAX
5.1. | BelpamuBaHue ToMaToB 11 2 9 Texymuit
KOHTPOJIb.
CamocTosTenbHas
pabora
5.2. | KnyOHuKa Ha TUAPONOHUKE 11 2 9 Texymuii
KOHTPOJIb.
CamocrosTenbHas
pabora
5.3. | Orypupbl Ha THAPOTIOHUKE 11 2 9 Texymuit
KOHTPOJIb.
CamocrosiTenbHas
paborta
5.4. | 3eneHble KyIbTYpBI 11 2 9 Texymnit
KOHTPOJIb.
CamocrosiTenbHas
pabota
6. Hrorosoe 3ansTHe 4 - 4 Urorosas
aTTecTalusI.
CamocrosiTenbHas
pabora
HUTOI'O 114 29 85
Conep:xkanue y4e0HOro (TeMaTH4€CKOro) IJiaHa
Pazgea 1. 3emuienesue u cutu-pepmMepcTBo
Tema 1.1. Beoonoe 3anamue. IKon0cuueckue npoonemvl 3emiu u nymu ux
peuieHus
Teopus. BBOIHBIN MHCTPYKTAX MO TEXHUKE 0€30MacHOCTH, MMpaBuia padOThl B
XUMHUYECKON  jaboparopuu. BBOgHBIH  KOHTPOJb, BBOAHOE TECTHPOBAHHE.

3HAaKOMCTBO C IPOrpaMMOil. DKOJOTHYECKHE MPOOIeMbl 3eMIIU U MyTH UX PEIICHUS:
YTO TaKO€ Halla IJIaHeTa ¢ TOYKU 3pPEHMs] 3KOJOTHUHU. DKOJIOTHYECKHE MPOOJIEMbI

IPUPOAHbBIE



(ecTecTBeHHBIE) U HCKycCTBeHHbIe. [loueMy skonorumyeckue mpoOIeMbl BO3HUKIU
ToNbKO ceryac. Kakue BUIbI AEATENBHOCTH 4YeJIOBEKa OOJIbIIE BCEro OIMACHbBI IS
AKOJIOTHUH.

Ilpaxkmuka. IIlpocmoTp yaeOHOTO (hrstbMa «I moGanmbHbIe MPOOIeMBbl 3eMITH.
Tema 1.2. I'opoockue u cenvckue dcumenu: Opy3va Uil CONEPHUKU

Teopusa. 1louBa u 4yenoBek. [lnomopoaue nmousBbl. PocT HaceneHus 3eMind U
po0JIeMbl MPOAOBOJILCTBHUSA. 3aKOH 3aTyXaloIIero MIoI0POIns — IIpaB/a U BhIMBICEIL.
[IpyuuuHbl pobIEM C OPOJOBOIBCTBHEM: POCT TOPOACKOrO HACEJICHMS, 3aTparT Ha
MIPOU3BOICTBO MPOAYKTOB, IIEH MPH MEepenpoakax, pa3BUTHE TEXHOJIOTUNA U O0prOa
MPOTHUB 3arPS3HEHUS OKPYKAIOIIEH CPEBI.

Ilpakmuxka. llpoBenenue Oecenpl-mucnyta «Kak TpPOKOPMHUTH HaceIeHUE
3eMiIn.

Tema 1.3. Cumu-gpepmep — npogheccus oyoyuiezo

Teopusa. IlpuuuHBl BO3HMKHOBEHHs TIpodeccuu, e€  aKTyaJdbHOCTbD:
COBPEMEHHOE COCTOsIHHE 3emuienenus (Oopnba 3a IUIOAOPOJME IIOYBBI, 3allUTa
pacTeHul, pa3pylIeHHE MMOYBEHHOTO IOKPOBA) M dKojorus. lIpemmymiecTBa CUTH-
dbepmepcTBa:  CTEPUIILHOCTh  BBIPANIUBAHUS, OSKOHOMHS IUIOMIAAM; OTKa3 OT
WCITOJIB30BAaHUS TOYBBI; CHWIKEHUE 3aTpaT Ha CAWHMIYY NpoayKnwu. HemocraTkw:
OTPaHUYCHHOE KOJMYECTBO KYJbTYp; CHIDKEHHE KadecTBa MPOMYKIIMH; BBICOKHE
HavyaJbHBIC 3aTPaTHI.

Ilpaxkmuka. TIpocmotp yuebHoro punsma «Cutu-hepmep». Tect «HTto HY)HO
3HaTh, YTOOBI CTATh CUTH-PEPMEPOM.

Tema 1.4. Cumu-ghepmepcmeo

Teopus. llenu npodeccuu cutu-pepmep U HEOOXOAUMBIC HABBIKUA. 3HAHUA U
yMmenus. Kpurepuu onieHku 3HaHui. MOy 1M BBIIOJIHEHUS 3a1aHUM.

Ilpakmuxka. IIpocmotp duiibma o npodeccun "Cutu-pepmep".
Pazgen 2.PacTenus U ycJ10BUSI MX BHIPALIMBAHUS
Tema 2.1. Pacmenus u ux pov 6 Hcu3Hu 4enogeka

Teopua. 3HaueHHE pacTEHUl B KU3HM desoBeka. KynbTypHble pacTeHus
(arpokynbTypbl) M uXx kiaccubukanus. Hcropus BO3AENbIBaHUS KYJIbTYpPHBIX
pacteHui. OCHOBHBIE OBOIIHBIE KYJIbTYPbl U KX OCOOEHHOCTH.

Ilpakmuka. Tect «Knaccuduxarus KyJabTypHBIX PACTCHUI.

Tema 2.2. Pacmenus u nousa. I'uopononuka



Teopua. CopapyxectBo pacteHus W mouBbl. OTkyga B moyBe Oepyrcs
MUTATEIbHBIE BEIIECTBA: UCTOPHUS BOIPOCA, POJIb MUKPOOPIAaHM3MOB B HAKOIUICHHH
nuTaTeNbHbIX BelecTB. Buabl mous. Kak pacTeHus npucrnoco6sieHbl K pOCTY B MOYBE:
OCOOEHHOCTH CTPOEHUSI KOPHEBOW CHCTEMBl B PAa3HBIX MOYBEHHBIX YCJIOBHUSX M HX
BJIMSIHUE Ha pa3BuTUE pacTeHus. Pactenuss 0e3 MOYBBI: Kak OOECHEYUTH
HEOOXONUMbIE YCJIOBHS JUISl  SKH3HEJEesATeIbHOCTH. VcTopusi BO3HUKHOBEHHUS
TUPOTIOHUKN KaK HaIpaBlieHUs MpakTUdecKod Ouonoruu. OTyero ruapONOHHUKOM
ctanu 3aHuMaThes Toybko B XXI Beke. CuTH-PepMepcTBO U KOCMOC.

Ilpakmuka. VI3ydyeHne cTpoeHUs] KOPHEBOM CUCTEMBI II0JT MUKpOCKoIoM. Omnpoc
«Posb KOpHEN B MUTAHUU PACTEHUIY.

Tema 2.3. Ikonr0cusn pacmenuil

Teopua. OaxToppl OKPYKAIOLIEN Cpenbl — BO3AYX, BOJA, CBET — U UX POJIb B
KU3HU pacTeHuil. PacTeHuss B OUKOW Mpupoje, caay U TEIJIUIEe: OCOOEHHOCTH.
JKu3HEeHHOE MPOCTPAHCTBO: BIMSHUE HA >KU3HENESITEIBHOCTh, 3I0POBbE U MHUTAHUE
pactenuii. HMckyccTBeHHBIE (KOHTPOJUpPYEMBIE) VYCIOBUS KU3HU pacTeHUH U
000pyI0BaHUE JJI UX CO3AAHUS: JJI1 YEro HEOOXOAUMBI.

Ilpakmuka. IlpakTukyM. 3HAaKOMCTBO C YCTPOWCTBOM H3MEPHUTEIBHBIX
npudopoB. M3mepenune ypoBHs ocBeumiéHHoctd, PH u Binaxxoctu cybOctpara u
BO3yXa.

Tema 2.4. Oonacmu npumenenus cumu-ghepmepcmea

Teopua. OBoIIEBOACTBO (MHUKPO 3€JI€Hb, 3€JIE€HBIE JIMCTOBBIE KYJIBTYPBHI,
KopHerioAel). OBoiiHble (TOMaThl, oOrypubl). fArogoBoactBo. JlekopatuBHOE
LIBETOBOJCTBO, JM3ailH mnoMemeHuid. OCOOEHHOCTH BBIPAILMBAHUS KYJIbTYp B
3aBUCUMOCTH OT IUIAHMPYEMOro pe3ysbTara (3€JeHb Ha Cpe3, IJIOMbI, IBETHI,
03€JICHEHUE  TOMEIICHHUI):  MPOAOKUTENIBHOCTh,  YCIOBUS  BBIPALUBAHUA,
0COOEHHOCTH yXO/1a.

Ilpakmuka. Tlpaktukym «IlonGop KynbTyp B 3aBUCHMOCTH OT YCIOBH
BBbIpAIIMBaHMs, 0OCOOEHHOCTEH yX0/1a U INIAHUPYEMOTO PE3YIbTaTay.

Tema 2.5. Kpumepuu omoopa pacmenuit 01 cumu-gpepmepcmea

Teopusa. CemeHa Kak OCHOBA JKW3HM pACTEHUM M HA4allo OTCYETa B
HUKJIn4Yeckon pabote cutu-pepmepa. [lmomoBbie W OBOIIHBIE KyJNbTYphl (TOMAT,
orypeil, Oakya)kaHbl, TEPIbl, 3eMISTHUKA, LUTPYcOBbIe). [IpsHO-NMCTOBBIE 3elleHble
(metpymika, yKporm, canar, Oa3uiuK, Kpecc-caiar). JlekopaTHBHO-IMCTBEHHBIE
(ManmopoOTHHUKH, aCIIUIUCTPHI, APAICHBI, KOPAWINHBI, KOIeYyChl, Gukychl). [[BeTouHo-
JNEKOpaTUBHBIE (ITEJAPrOHUs, HAPLKCCHI, TIOJIbIIaHbl, KPOKYCBI, PO3BI).

Kputepuu otbopa pactenuii. [lo HanmpaBieHuI0: Mpo10BOJIBCTBEHHOE, paccaa,
BHyTpeHHee o3eneHenue. [1o mpoaomkuTensHOCTH BelpamuBanys. 110 oTHOmEHUIO K
YCIIOBUSM BBIPAIIMBAHUSA: OCBEIIEHHOCTb, BBICOTA PACTEHUs, YCTOMYMBOCTH K
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IOBBIIICHHOM BJIQXKHOCTH. HpaBI/IJIa XPaHCHUS CCMSIH.

Ilpakmuxka. llpaktukym «BpIOOp ceMsSH pacTeHUH /U1 BbIpAIlMBaHUS B
COOTBETCTBUM C KPUTEPUIMM.

Tema 2.6. Iloozomoeka ceman K nocegy

Teopusa. Omnpenenenue BcxokecTu ceMsiH. OTOOp ceMsiH — oOHapyXeHHE U
OTOpaKkoOBKa HEXH3HECIIOCOOHBIX CEMSH C TIOMOUIbIO COJIEBOIO  pacTBOpA.
CoptupoBka u KanuOpoBka cemsiH. Jlesundekuus cemsH. [uaporepmuueckas
oOpaboTka. Pexkxum mporpeBaHHsi CeMsiH s Pa3IMYHBIX OBOIIHBIX KYJIBTYP.
XvMHYeCKOoe MpOTpaBivMBaHue. PexxuM oOe33apaxxMBaHUS CEMSH IS Pa3lIdYHBIX
OBOIIHBIX KYyJIbTYyp PacTBOPOM II€pMaHTaHaTa Kaius. 3aMadyMBaHUE B PAacTBOPE,
cojfiepkamieM OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (AMUH, TyMaT, IUPKOH, COK ajod).
CocraB pacTtBopa. Pexxum 3amaunBanus. bapbotupoBanue — oboraieHue pactBopa
kuciaopogoM. OntuManbHas HMPOAOKUTENBHOCT 0apOOTUPOBAaHUS CEMSH TEX WU
UHBIX KynbTyp. [IpopamBanue U spoBHU3alMs CeMsH. 3akaluBaHHE ceMsiH. J[Ba
crocoba: BBIACpKKAa TpU TEPEMEHHON TeMIepaType WM KPaTKOBPEMEHHOE
npoMopaxxuBaHue. JlpaXupoBaHUE CEMSH — MOKPBITHUE CICHUATBHONH CMEChIO W3
KJIESIIIET0 KOMIIOHEHTA U MTUTaTeNbHBIX BemecT. [leckoBanue.

Ilpakmuxka. Onpoc «ITanbl HOATOTOBKH CEMSH K IIOCAIKEY.

Tema 2.7. Buipawgusanue paccaool

Teopua. TexHonorusi BelpamiyBaHusi paccagsl. OTOOpP MpaBUIIBLHOM paccajibl,
npu€Mbl MUKUPOBKU U TNepecagkud B rpyHT. [IpuHIMIBI yxona: HmOauB, yIOOpeHHE.
OnTuMainbHas TUI0IIAb, BHIAbI KOHTEHHEPOB, CPOKU U MPUEMBI TOCAIKH. JaKaaKa

paccanbl. Cpoku U MPUEMBI YXOJa 32 PACTECHUSIMU: PBIXJICHHE ITOYBbI, OKYyYHBaHUE,
MPOPEKMNBAHUE BCXOJOB, MOJIUB.

Ilpakmuxka. Tect «IlepBuunsiit yxon. Cpokn U NpUEMBI yX0/1a 3a PACTEHUSIMI.
Pazgea 3.I'maponoHuka: Buabl, Cy0CTPaThI, YCJI0BUS
Tema 3.1. Buowt cudpononuxu

Teopua. Bunpl, 0COOEHHOCTH, OOJACTH TPUMEHEHHUs, TEPCICKTUBBI.
ArperaronoHvka —BbIpAlllMBaHUE PACTEHUM HA TPAHYIUPOBAHHBIX TBEPABIX
cyObcTparax ¢ HEOOJBIION BJIArOEMKOCTHIO M TMEPUOJUYECKUM CMAaYUBaHHEM
cyOcTpaTa M KOpHEW pacTeHUH MNUTATEeIbHbIM PAacTBOPOM. XEMOMNOHHUKA — METO/,
O0asupylonMiicss Ha MCHOJIb30BaHUM B KauecTBe cyOcTpara CIEAyIOIUX BHUIOB
OpraHWUYECKUX MaTepualioB: BepxoBod Topd co creneHbto paznoxeHus 30%,
charHoBbIil MOX, IpeBeCHasi KOpa, OMHUIKH, PUCOBAs IIETyXa, OTXOAbl XJIOMYaTHUKA U
Ap.

HNonuTononrnka — BbIpallldBaHUE pPACTEHH HAa HOHOOOMEHHBIX MaTepuanax. Aspo-
TUAPOTIOHHMKA (a3POMOHUKA) — METOJ, Oa3upYIOIIMICS HAa OKCUI€HAllMM BOABI IyTEM

MMPOXOXKACHUA €€ UYCPC3 BO3AYX. I[JI}I OTOr0 IHPUMCHAIOTCA BO3AYUIHBIC HJIM BOASHBIC
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Hacockl. [mapokynbTypa (BoAHas KyjiabTypa) — METOA, MpPU KOTOPOM PACTECHHUS
YKOPEHSIOTCA B TOJCTOM cJoe cyOcTpara, a oOecliedeHHE pacTeHUN NHUTATeIbHBIM
pacTBOpPOM  MPOM3BOAUTCS OOBIYHBIM IIOJMBOM CBEpPXY. XaWIOHUKA — METO/,
0a3upPYIOIIMIICS HAa TPUMEHEHUU COBPEMEHHOI'O O0OPYIOBaHUS, MO3BOJIAIOIIETO CO3/1aTh
HaubOosee OyarompusiTHBIE YCIOBHS I pOCTa W MaKCUMaJbHOW peamu3aluu
TeHEeTHUYECKOro MOTEHIIMAala PACTEHHUS.

Ilpakmuka. Dxckypcusi oHnaiH B ueHTp «Cupuyc» I 3HAKOMCTBa C
CUCTEMaMU THAPOTIOHUKH.

Tema 3.2. Cucmemul 2uOpOnROHUKU U 2ZUOPONOHHbBIE YCIMAHOBKU

Teopua. Cuctembl TUAPONOHUKU: MACCUBHBIE, NEPHUOJUYECKOTO 3aTOILICHUS,
KamneJapHOTO OPOILCHUs TulaBaromieil miatdopmel/riiydokoBogHas Kyiabrypa (DWC).
Texnuka mnurarensHoro cnosi (NFT), Texnuka rinyOunnoro mnortoka (DFT).
BeprukanbHOe BbIpamuBaHue. MeTox TOJUIaHJICKOro Beapa. MarasuHHbIE W
camoJiellbHble yYCTaHOBKM. YcraHOBKU: «CubePot»; «Aspocan»; «JloMamissis
MUKpo3elieHb»; «AquaPot»; «buononuk 3»; «HydroComplex 24». OcobGeHHOCTH.
Ha3nauenne. CamonenbHble THAPOINOHHBIE YCTaHOBKUA. HeoOXoaumblid MaTepuan:
IJJACTUKOBBIE OYTBUIKM/ IUIACTHUKOBBIE TPYObI; MPUOOPHI (TEPMOMETPHI, a3paTophl,
ocselenue). [Ipuémel u cpenacrpa st 00pabOTKH U 00e33apakuBaHUE THAPOIIOHHBIX
AYEEK.

Ilpakmuka. [1pakTukyM. «3HAKOMCTBO C YCTPOMCTBOM M MPHUHIMIAMHU PaOOTHI
TUAPOTIOHHBIX YcTaHOBOK «buononuk 3» u «HydroComplex 24».

Tema 3.3. Cucmemul oceeuieHus u apayuu

Teopusa. Cser. BrnusHue cBeTa Ha pa3BUTHE pACTEHUIl:  SPKOCTb
(cBeTOMIO0UBBIC, TCHEIIOOUBHIE), MPOIOJIKUTETLHOCTh OCBELICHUS
(ITMHHOJTHEBHBIE, KOPOTKOJHEBHBIE). OCOOEHHOCTH pPOCTa U
pa3BUTHUS NpU pa3uuHOM jyrHe AHs. CHeKTphl CBeTa (JJIMHA BOJIHBI) U MX BIIUSIHUE
Ha pacTeHHUs B pas3HbIX (azax pa3ButHsa. POTOCHHTETHUYECKAsT aKTUBHAs paJdAIIHSA
(nanee —®AP). HMHTEHCHBHOCTb OCBeEIICHUS. Pa3sHOBMAHOCTH JjaMm. Ajspauus
MUTATEJILHOTO pacTBOpa. 3HadeHue. IIpocTeie cucTtembl aspanuu. Anspalus Ha
npuHiune 3gpdexra Bentypu.

Ilpakmuka. CamocrtositenbHass pabora. Co3gaHHE CHCTEMbBI OCBEIICHHS
THJIPOTIOHHOW YCTAHOBKHM W3 CBETOJIUOMHBIX THPJSHI. OmnpeneiieHne MHUHHMAILHO
HEOOXOIMMOI OCBEIIEHHOCTH.

Tema 3.4. I'uopononnwie cyocmpamot
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Teopusa. CyOGcTpat — 3aMEHUTENb MOYBHI. [[eneHne ruipornoHHbIX cyOCTpaToB.
Heoprannueckue rufpomnoHHbIE CyOCTpaThl: MUHEpaidbHas BaTa, JIABOBHIEC MOPOJIBI,
1eMsa, IEpiaUT, BEPMHKYJIUT, TpaBHUil, T'PAHUTHBIA I1€OCHb, MECOK, KEPam3uT,
1EONUTHI, TUAporesnb. OCOOEHHOCTH U MpenmMyliecTBa. OpraHu4eckiue TUAPOTIOHHBIC
CyOCTpaThl: ONWIKH, KOKOCOBas Koipa, ToppsHOil Mox. OcoOeHHOCTH U
npeuMmyiectsa. becriouBennble cmecu. Bona. OcoO0eHHOCTH U IPEUMYIIECTBA.

Ilpakmuka. Tect «CBOMCTBA pa3IMUHBIX CyOCTPATOBY.
Pa3znen 4. IluraTesibHbIE PACTBOPSHI ISl PACTEHHH
Tema 4.1. Kak u uem numatomces pacmeHnus

Teopus. YcioBus, HEOOXOIUMbIE IJI1 pOCTa M pa3BuTUsA pacTeHui. CriocoObl
MUTaHUS JKUBBIX OPraHU3MOB: aBTOTPO(PBI M rerepoTpodsnl. JIUCTBI U KOpHHU, UX
ctpoenre U (yHkuuu. PasgenpHoe nuTanue. Bo3aymHoe mnuTaHuE pacTEHU:
yriaepoa W Kuciopod (MucThd). MuHepalbHOE MUTaHUE pPACTEHUN: Makpo- U
MHUKPO3JIEMEHTHI (KOpHHU). Makpo3eMeHThI: a30T, pochop, Kanui, Kaablid, MarHUi,
cepa. MUKpPO3JIEMEHTHI: JKene30, OOp, MapraHen, Menb, IUHK. VX ponp B kKuU3HU
pacTeHuil. MICTOUHMKH MHMKpPO- M MAKpOAJIEMEHTOB Ul NMUTAHUS pacTeHUU. BwIHOC
MUTATEIbHBIX BEIIECTB U3 OYBBI PA3HBIMU KYJIBTYPHBIMU PACTEHUSMU U CIIOCOOBI UX
ITOITOJTHEHUSL.

«IloBapa» pmnga pacteHuid (MUKpoObl, TpuObl, yepBH). [louemy pacTeHus «easT»
TOJIBKO PAacTBOPHMBIE BEIIECTBA; HWOHBI XMMHYECKMX BemecTB. [Ipu3zHaku
HEJO0CTaTOYHOIO MUTAHMSI PACTEHUI OTAEIBbHBIMU MUKPO- U MAKPO3JIEMEHTAMMU.

Ilpaxkmuka. IlpocmoTtp yueOHoTO hunbMma «llutanue pacrenuin».
Tema 4.2. IIpuzomoenenue numamenabHbvlX PpaACmMEopos

Teopusa. llutaTenbHble PACTBOPBI: MAaTOYHBIE PACTBOPHI, pabOYHMe PACTBOPHI.
[IpaBuna u TexHuka 0€30MaCHOCTH PabOThl C XUMHUYECKUMU BelecTBaMu. CrocoObl
PacTBOPEHMSI XUMUYECKUX BEIIECTB. Pa3nenpHoe pacTBOpeHHe. XpaHEHHE MAaTOYHbBIX
u pabouux pacTBopoB. [IpuroroBieHue pabouero pactBopa: MOCIEIOBATEIbHOCTD
pPacTBOPEHUSI MAKPOIJIEMEHTOB (CEPHOKUCIBIA MAarHUil — CeTUTpa — HaTPUU XJIOPUT —
aMMOHU# (HOCHOPHOKHUCIIBIN) U MUKPOIJIEMEHTOB.

Ilpakmuxka. Tlpaktukym. IlpurotoBneHnue paboyero pactBopa ¢ AeDUIIMTOM
OJIHOTO M3 MUTATENIbHbIX AJIeMEeHTOB (a30T, (docdop, kanuit). Beicagka paccanbl B
THIPOTIOHHBIE STYCHKHU C STUMHU PaCTBOPAMH AJIs U3YUYCHUS OCOOCHHOCTEH pocTa.

Tema 4.3. Kauecmeennoe oonapycenue numameabHvlxX 371eMEHM 08

Teopus. KauecTBeHHOE OOHAPYKEHUE MTUTATEIIBHBIX JIEMEHTOB KapOOHATOB
Kanblus 1 Maraus B 3oJie. CocTaB 307161 pacTeHuil. KauecTBeHHOE 0OHApyKEHUE
kKapOoHaTa kaynus B 30je. KauectBeHHOe 0OHapy»keHue Gpocdaros B 30J1€.

KauecTBenHoe omnpenenenue azota. Berpeuatoiuecs B ObITy MaTepuaibl, U3 KOTOPBIX
MOTYT OBITh MOJY4YEHbI COJIM a30THON KUCIOTHIL. BeTpeuatonyecst B ObITY MaTepuadsbl,
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U3 KOTOPBIX MOTYT OBITh MOJYy4Y€HbI KaJuitHble coti. BeTpeuaromuecs B ObITY
MaTepHalibl, U3 KOTOPhIX MOT'YT OBITH MOJYYEHBI KalblMeBbIe cOIM. [IuTaTenbHbie

PaCTBOPBI U3 AOMAIIHUX XUMHUKATOB.

Ilpakmuxa. 1lpaxktukym. CocraBieHue nuTateabHOl cMmecu KoHoma w
YecHOKOBA [T paccapl OBOUIHBIX KYJIbTYD.

Tema 4.4. Jlepuyum unu nepeuzdbimMoK INEMEHmMO8 NUMAHUA U DPOCH
pacmenuu

Teopus. Jlebunut >I€MEHTOB MUTaHUS U pocT pacTeHuit. bouka JInbuxa. Kak
BJIMSAET HEAOCTATOK IMUTATENIbHBIX JJEMEHTOB Ha pacTeHue W ypoxain. [IpusHaku
ne¢uunrta. IlposBreHus nNpHU3HAKOB JAepUIMTAa HA PA3HbIX OpraHax pPAaCTEHHS.
bonesnn pacrenuil. Ilepen3ObITOK 31eMeHTOB mNuTaHusA. [IposiBIeHUS NpPU3HAKOB
nepen30bITKa Ha pa3HbIX OpraHax pacTeHUs.

Ilpakxmuxka. [IpaktukyM. CpaBHEHHE POCTa PACTEHUI HA MOJHOM MUTATEIBHOM
cpene u ¢ neUIMTOM OJHOTO U3 MUTATENbHBIX 3JIEMEHTOB (a30T, (hochop, kammii,
kanpiuil). CocTaBieHHe TaOJMIBI MPOSIBICHUS NPU3HAKOB AePUIIMTA HA Pa3HBIX
OpraHax pacTEHHs.

Tema 4.5. ITumamenvuvle pacmeopvl 014 6bIPAWUBAHUA pPACHEHUIl 0e3
noueul

Teopusa. Bunpl TNHTATENBHBIX PAcTBOPOB I TUApONOHUKH. KoHTpoib
pacTBopa Juisl TUAPONOHUKHU. ['0TOBBIE pacTBOpPBI. [IpUroToBieHne pacTeopa CBOMMHU
pykamu. [lutaTenbHble pacTBOPHI AJIsl PA3JIMUHBIX KYJIbTyp. PacTBOpBI 1 pacTeHUN,
TpeOyronux pH Oonbmie wumu meHwine 6,5, IlpaBunma mombopa NHTATEIBHBIX
pactBopoB. PactBop Knoma, Xormanma. CoxpepkaHue€ MakKpO3JIEMEHTOB IUTAHUS
pacTeHull B MUTATENbHBIX PACTBOPAX.

Ilpakmuxa. CamocrtositenibHasi pabota. Pacy€r nuTaTeabHbIX cMeced s
BBIPAIIMBAEMbIX PACTEHU.

Tema 4.6. Ilapamempot numamenbHo20 pacmeopa u uxX MOHUMOPUH?

Teopua. 1lapaMmeTpsl NUTATEIBHOTO PACTBOPAa U UX MOHHUTOPHUHT. JKECTKOCTH
(Munepanuzanus), pH, snexTponpoBoaHOCTh. bydhepHOCTh pacTBOpoB. XemaThl U UX
posib B mojaepxkanuu ypoBHs pH. Maaukaropsl. [Ipubopsl 11t onpeneaeHus dTUx
nokazareneit: pH-metp, kouaykrometp, TAC-metp. IIpaBuiia paboTsl ¢ nmpubopamu.

Ilpaxkmuxka. 1Tpaktukym. Onpenenenue pH, 31eKTponpoBOAHOCTH pacTBOpA.
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Pa3nen S. TexHo10rusi BoIpAaIUBAHUS ATPOKYJIbLTYP B THAPONOHHBIX
YCTAHOBKAX

Tema 5.1. Buipauwusanue momamoes

Teopusa. Ilombop copToB  aisi  BHIpAlIUBaHUS:  JCTCPMUHAHTHEIE,
MOJTyZICTEpPMUHAHTHBIC W WHJETePMUHAHTHBIE copTa. CrocoObI TOyYEeHHs Paccaibl.
BripamuBanue B pa3HBIX CcyOcTpaTax: MUHEpajdbHash BaTa, BEPMHKYIUT, TEPIIUT,
TpeUMINHbIE OTXOABI. [luTaTenbHBIE pacTBOpPHL. YXOJA 3a pacTeHHSIMH. boye3Hu
TOMAaTOB U MEPbl OOPHOBI C HUMH.

Ilpakmuxa. IloaroroBka u ykiajaka ceMssH ToMatoB («/Ipyxok F 1»,
«HoBuuok», «Amsacka», «['aBpour») B CHEUUAIbHbIE MPOOOYHBIE OPUKETHI.
[lepexnagka OpUKETOB ¢ cakeHIlaMu Ha Ook. HamonHeHue ropiikoB ruapONOHHOM
cucteMbl «HydroComplex 24» cybctparom. [logroroBka muTaTeabHOrO pacTBOpA.
[Tepecanka pocTKOB B TOPIIKH C CyOcTparoM. YXoj 3a paccanoi (KOHTPOJIb YPOBHS
KOHIICHTPAlUM MHUTATEIbHBIX BEIIECTB, TEMIEPATypHBIM PEXHUM, OCBEIICHHOCTD).
[Tongszka. Onbuienue. Koutpons 310poBbs ToMatoB. [lonyuenue ypoxad. [ukn 100
JTHEH.

Tema 5.2. Knyonuka na 2uopononuxe

Teopua. Bwibop coptoB. OTOOp paccanabl Ajisi TOCAAKW: MpaBujia BbIOOpa
pOXKOB (po3eTok). CemMeHHOE pa3MHOXKEHHE paccajbl Ha TUIpONoHHKE. Bribop
croco0a BBIpANMBAHUS: TUTATEIBHBIA PACTBOP, KameNbHBIA TOJUB B CyOCTpare,
BomHas KynbTypa. OcoOenHoctu yxona. IloarotoBka x cOopy ypoxas: yoaleHue
NEPBBIX I[BETKOB, YAAJICHUE YCOB, OTPAHUYCHUE T1JI0IOHOIICHHUS.

Ilpakmuka. Bricaaka paccaasl kiyoHuku («®@pecka F 1», «Kentoe uyno») B
AYEWKH, HaoJHEHHble cyOcTpaToM ruaponoHHoi cuctembl «HydroComplex 24».
Habnronenune 3a paccagoit. [logaya muTaTenbHOTO pacTBOpa. YXOA 3a paccajioun
(KOHTPOJIb YPOBHSI KOHIICHTpAIlMU MUTATEJbHBIX BEIIECTB, TEMIIEPATYPHBIA PEXKUM,
OCBEILEHHOCTh, BIAXKHOCTH). OnbuieHue. [lonyuenue ypoxas. [{uxn 60 qHei.

Tema 5.3. Ozypuwl na 2udpononuke

Teopua. Ilonbop cOpTOB Uil BbIpAIllMBaHUS: PaHHECIIENbIE U CPEIHECIEIbIe
copra, copTa s BbIpamMBaHus B Temuuax. CrnocoObl MOJyYeHHs paccajbl.
BolpamuBanue B pa3HbIXx cyOcTpaTax: MUHEpalbHas BaTa, BEPMUKYIUT, BOJHAs
KyabTypa. llomyueHne paccaapl: muTaTenbHble cMecH. KyabTHBUpOBaHME OTrypLOB:
NUTATEIIbHBIE CMECH, ONOpbl Il PACTEHUH. YXOJ 3a PACTCHUSMH: MPUILIHUIIKA,
MOJIBSI3Ka IUJIETEeH, peryJupoBaHre IBeTeHUs. boye3Hu orypuoB U Mepbl OOpBOBI C
HUMH.

Ilpakmuxa. TloarotoBka M yKjIagka cemsiH orypuoB («Jlumumyt») B
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creluaibHble IPoOoUHble OpuKeThl. HamonHeHne ropikoB ruApoOnoOHHON CUCTEMBI
«HydroComplex 24» cybctpatom (Topd u MuHepanbHas Barta). [loaroroBka
MUTATeNLHOTO pacTBopa. Ilepecamka pocTKOB B TOpPIIKU € cyOcTparoM. YXona 3a
paccazioil (KOHTPOJIb YPOBHSI KOHLIEHTPALIUU MTUTATENIbHBIX BEIIECTB, TEMIIEPATYPHBIM
pexuM, ocemieHHocTh). IlonBsizka. OmnbuieHne. KoHTponb 310poBbsS  OTypILOB.
[Tonyuyenue ypoxas. [{ukn 40 nueil.

Tema 5.4. 3enenvie Kynomypol

Teopusa. OcOOEHHOCTHM THUIPOINOHHBIX YCTAHOBOK [Jisi 3€JEHBIX KYJIBTYP:
ycrporictBo. IloaroroBka paccaasl. IIpuémbl BbiCaaku paccaibl B THAPONOHHYIO
YCTAaHOBKY. YCIJIOBHS BBIpAIMBAHUS: TEMIIEpaTypa, OCBEIICHUE, NHUTATEIIbHbIE
pPacTBOPBI.

Ilpakmuxka. 1loaroroBka syeexk THAPOTIOHHOW YCTaHOBKM «buomoHUK 3».
3anonHeHue syeek cyoctparoM (cMech Topda u mnepaurta). [loceB cemsiH canara
(«Crapdaittep», «Mypaii»), ykpona («Kubpaii») u mmunara («Marogop»). [lonus.
Mapxkuposka. [Ipopamusanue. Kontpons Temneparypsl U ocBelieHHOCTU. [lomuB u
nojgkopmka. [loaroroBka nuTaTeapHOrO pacTBopa. BeipammBanue. YXoj 3a paccaaou
(KOHTPOJIb YPOBHS KOHIICHTPAIIMH MUTATEIBHBIX BEIIECTB, TEMIICPATYPHBIA PEKUM,
ocBelleHHOCTh). [Tonyuenue ypoxas. [{uxn 30 gaeit.

Pa3znea 7. UToroBas arrecramnus.
Teopus. CamocrositenpHast paboTa.

®OPMbI KOHTPOJISA 1 OHEHOYHBIE MATEPUAJIBI

Pe3ynbratuBHOCT, OOyueHHUsi 0O0€CIeYrBaeTCs] NPUMEHEHHEM Pa3IMYHbIX
(GopM, METOAOB M MPUEMOB, KOTOPHIE TECHO CBSI3aHBI MEXAY COOON W JOMOIHSIOT
Opyr apyra. boinblias 4dacTh 3aHATHNA OTBOAMTCS MpakTUyecKod padore. B xoze
MIPAKTUYECKOM  JESATEIbHOCTH MEAAror TAKTUYHO KOHTPOJUPYET, COBETYET,
HaIpaBIIseT 00yYarOUUXCA.

TekylmMi KOHTpPOJIb YPOBHS YCBOCHHUS MaTepualla OCYILIECTBISIETCS 11O
OKOHYAHMHM W3yYCHUS KaXJIOW TEMbl — BBITIOJHEHWEM TMPAKTUUYECKUX 3aJaHHM.
[TpomexxyTOUHBIN KOHTPOJh MPOXOIUT B CepelrHe ydeOHOTO Troja B ¢opme Tecta.
WToroBbIit KOHTPOJIL TPOXOJIUT B KOHIIE Y4€OHOTO To/1a — B hOopMe 3a4€THON PabOTHI.

Dopmbl nPOBEOCHUA AMMECMAUUU:
® TeCT;

® IIPAKTHKYM;

® 01poc;

® camocTosATeNbHas paboTa;

OPTAHU3AIIMOHHO-IIEJATI'OT'HMYECKHUE YCJIOBUSA

PEAJIM3ALIMU ITPOT'PAMMBbI
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Peanuzanus Ilporpammbl CTpOMTCS Ha NPUMEHEHHUU AaKTUBHBIX METOJOB
oOyueHusi, 4TO 00ECNeYnBAECT JIOTUYECKUN MEPEeXo]l OT HM3YyUEHHUS TEOPETUUYECKUX
OCHOB CUTH-(hepMepcTBa K MPOBEICHUIO MTPAKTHUYECKUX padOT B JaHHON 00JIaCTH.

OcHoBHass QopMa TMpOBEACHUS 3aHATUS— 3aHATHE KOMOWHUPOBAHHOE,
COCTOSILEE U3 TEOPETHUECKON U MPAKTUYECKON YacTel, MpuyeM OO0JbIIee KOJINYECTBO
BPEMEHU 3aHUMAET MPAKTUYECKAS YaCTh.

[Ipu npoBeieHnU 3aHATUI TPATUIIMOHHO UCTIONB3YIOTCA TPU (HOPMBI PaOOTHI:

® JeMOHCMpayuoHHas, Koraa oOydaromyecs CIyIIalT OObsICHEHUS
mejarora W HAOMIOJAIOT 3a JEMOHCTPAIIMOHHBIM SKPAaHOM WIIM JKpaHAMH
KOMITHIOTEPOB Ha YICHHYECCKUX pabOUnX MECTax;

® ¢ponmanvnas, Korga oOydYalolmMeCcs CHUHXPOHHO paboTaroT TMoj
YVIPaBJICHUEM TI€1arora;

® camocmosamenvbHas, Korja oOy4aronIuecs: BHIMOIHAIOT WHIUBUYyaIbHbBIC
3aJlaHUsl B TEUCHUE YaCTH 3aHATUS UM HECKOJIbKUX 3aHSITHI.

[TogoOHas opranuzanus o0ydeHHs] CIIOCOOCTBYET Pa3BUTHIO MO3HABATEILHOMN
AKTUBHOCTU U TBOPUECKHUX CIIOCOOHOCTEN 00yHarOIINXCsl.

MaTepl/laﬂbHO-TeXHl/I‘leCKl/Ie YciaoBus peajau3alnun HpOI‘paMMLI

[IponyKTHBHOCTh pabOTBI BO MHOTOM 3aBHCHT OT KauyecTBa MAaTE€pHaJIbHO-
TEXHUYECKOTr0 OCHAILEHHUs Mpouecca, WHQPACTPYKTYphl OpraHM3alMd W HHBIX
ycinoBui. 1 yCnemHoOro mnpoBEAEHUs 3aHATHA W BBIIOJHEHUS NIPOTrpaMMbl B
MIOJITHOM 00beMe HEOOXOIUMO CIIEAYIOLIEE.

Hugpacmpykmypa opzanuzauuu:
® y4ycOHBI KaOUHET;

® J1a00opaTopus TUIPO/adPOTIOHUKH.

Yueono-memoouueckue cpedcmea:

® KOMIUIEKT Y4eOHO-HAIISIIHBIX ITOCOOUH IO CO3aHUI0
a’pO/TUIPOTIOHHBIX

YCTaHOBOK;

® KOMIUIEKT Y4eOHO-METOIUYECKON TOKYMEHTAIUY;

® HarJIsIHBIC U WITIOCTPATUBHBIC TTOCOOUS U CXEMBI;

® TaOJHIBI-IAMAITKH;

® pa3aTOYHBINA MaTepHuasl U HHOOPMAITMOHHBIA MaTEpPHAT,

® UJAKTUYECKHE KaPTOUYKH JJIs1 KOHTPOJIS 3HAHUM, YMEHHI, HABBIKOB.
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Texnuueckue cpedcmea 00yuenus:

HOYTOYKH C BBIXOJI0OM B MIHTEpHET;

°
® BUJICONIPOEKTOD;
® DKpaH;
°

BUJICOKaMepa.

Qoopydosanue u mamepuanol 015 3AHAMUIL:

MUKPOCKOIIBI;

JYIIbI;

HAaCTOJIbHBIE BECHI;

XOJIOIUITbHUK;

XUMUYECKas 1mocyjia (MepHble KOJObl, MEPHBIE CTAKAHBI);
MUTIETKH;

CTEJUIAXKMU;

1acTUKOBBIe cTakanbl (50 u 100Mmn);

JIaMIIbl CBETOIUOHBIE;

TMAPONIOHHAS YCTaHOBKA «BHOIOHUK 3;
ruapononHas ycraHoBka «HydroComplex 24»;

[
°
°
[
[
[
[
[
[
[
[
® VHCTPYMEHTHI;
® U3MepuTebHas JICHTA;
o TJIC-metp;
e pH-merp;
e (doTomeTp;
® TiepyaTKU MEAUIIUHCKUE;
e ceMeHa canara «Crapdaiitep» u «Mypaii»;
e cemeHa ykporna «Kubpaii»;
® ceMeHa mmnuHaTa «MaTtomopy;
e cemeHa TomaToB«/pyxok F 1», «HoBudok», «Amnsickay, «I aBpory;
® paccana kiyOHuku «@pecka F 1», «Kentoe ayno»;
® CeMEHa OrypuoB «JInmumyT»;
e cyOcTpaThl (KOKOCOBOE BOJIOKHO, TOP(, KEPAM3UT, MEPJIUT Pa3HbIX
dbpakiuii, BEpMUKYJIUT, IECOK, MUHEpaAIbHAS BaTa);
® XMMHUYECKHE PEAKTUBBI JIJIsl MUTATEIIBHBIX CPE/;
® KOMIUICKCHBIE yIO0OpeHHsS  (a30THOKUCIBIA Kadud U KaJIbIUH,

cynepdocdar, cepHOKUCITBIN KaJIW, CEPHOKUCIIBIA MarHui).
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