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1. osicHuTeNBLHAA 32NN CKA
HopmaTtuBHO-nipaBoBbIe 0OcHOBaHus pa3padorku [lporpammbl
HaumenoBanue JomoaHUTENBHON — 0OIEpa3BUBAIONICH NIporpamMmbl  (manee —
porpaMma) — « ArpoOMOTEXHOIOTUU».
[Iporpamma pa3zpaboTaHa  Ha OCHOBE MU B COOTBETCTBHM CO CIEAYIOIIUMU
HOPMaTUBHO-TIPAaBOBBIMHU JJOKYMEHTAMU:

— (enepanbHbii 3akoH 0T 29.12.2012 Ne 273 «0O6 oOpazoBanuu B Poccuiickoi
Oenepannny» (nanee — OenepanbHbiii 3akoH Ne273-D3);

— npukaz MunnpocBemenuss Poccum ot 09.11.2018 Ne 196 «OO yTBepxkaeHuu
MOpsAJIKa  OpraHu3allMd M OCYILIECTBIEHUS  O00pa30BaTEeNbHON  JIEATENbHOCTH IO
JOTIOJTHUTEIBLHBIM 00111e00pa30BaTEIbLHBIM IPOrpaMMaMy;

— KOHLEMIMS  pa3BUTUA  JOMOJHUTEIBLHOTO  OOpa30BaHMs,  YTBEpXKIACHHAs
pacnopsbkeHueM npasutenbcTBa Poccuiickon @enepannu aereid ot 04.09.2014 Ne 1726-p;

— CAHMTAPHO-3IUJEMHOJIOTUYECKUE TpeOOBaHUS K YCTPOMCTBY, COJAEPKAHUIO U
OpraHM3alMyd pekuMa paboThl  00pa30BaTENIbHBIX  OpPraHu3alMi  JTOMOJHUTEIBHOTO
obOpazoBanus nereit (CanuTapHO-3mUaeMUoONIOTHYeckre mpaBwia U HopmaTuBbl CanlluH
2.4.4.3172-14);

— mucbMO MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoir ®Deaepanuu  OT
18.11.2015 Ne 09-3242 «O wnanpasineHun uHpopmauum» (BMecte ¢ «MeToauYeCKUMHU
PEKOMEHAALUSAMHI IO TPOEKTUPOBAHUIO JIOTIOJHUTENbHBIX OOIIEPa3BUBAIOIINX MPOrPaMM
(BKITIOYAsi pa3HOYPOBHEBBIE MTPOIPAMMBI ).

HanpaBiieHHOCTH NPOrpaMMbl — €CTECTBEHHO - Hay4Hasl.

AxTtyanabHocTh JlononHuTenbHas — oOmieoOpa3oBaTeNbHAs — OOIIEpa3BUBAIOIIAS
nporpamma «tOubIi  cutH-pepmep» (mamee — Ilporpamma) ecTeCTBEHHO-HAyYHOU
HAMpaBJICHHOCTH, O3HAKOMHUTEIHHOTO YpOBHS HamlpaBlieHa Ha (QOpMHUpOBaHUE Y
OoOy4arommxcsi  HAaBBIKOB  CHUCTEMHOTO  MBIIUICHHS, Pa3BUTHE  OPTaHU3aTOPCKUX,
MHTEJUICKTYAJIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH.

BeicTpeIii pocT HaceneHus 3eMid co3iai OOoJIbIINE MPOOJIEMBI C 00ECIICYCHUEM €T
IPOIOBOJILCTBUEM. XOTS «3el€Has PEBONIONHS» TO3BOJAMWIA B 2-3 pa3a yBEIHYUTH
YPOKaHHOCTh OCHOBHBIX KYJIBTYp, @ TCHETHUSCKH MOIUPUIIMPOBAHHBIC pPACTCHUS —
obneranuth OOprOYy ¢ OOJIE3HSAMH, BpPEIUTEISIMH M HEOJArONPUATHBIMU YCIOBHUSMH,
OCHOBHBIC TIPOOJIEMBbI — YXYIIIICHUE IUIOJOPOIUS TIOYB HM3-3a HENMPABHILHOW 00pabOTKH U
3aBHCHMOCTh ypO’KaeB OT TOTOMHBIX W KIMMAaTUYCCKHX YCJIOBHWA HE pemieHbl. M3-3a
M3MEHEHUSI KJIMMaTa M U3-32 HEMPaBUIBLHON 00pa0O0TKU TIOYB TUIOMIAAM UIOAOPOIHBIX 3€MEITb
MOCTOSIHHO COKpamiaroTcs. [Ipu 3ToM 3HAYMTENbHOE YBETUYEHHE TOPOACKOTO HACEJICHUS
MPUBOJUT K TOMY, YTO TPAJUIIMOHHOE CEIHCKOE XO3SUCTBO YK€ C TPYJIOM CIPABISETCS C
3ajaveil obecredeHus ropoJOB TPOJOBOJILCTBUEM M HYXKIAETCS B JIONOJHEHUHU. Takum
JIOTIOJIHEHUEM JOJDKHBI CTaTh HOBBIE TEXHOJOTHH, KOTOPHIE TO3BOJISIOT B TOPOACKHX
YCIIOBUSAX 0€3 UCTIOJIb30BAHMSI 36MJTH, IKOHOMSI PECYPChI, BBIPAIIUBATh PACTEHUS U MOJy4aTh
ypoxau. [locnemnue pAecsSTHIETHS TOJYYHJIM PA3BUTHE TEXHOJIOTUU BHETPYHTOBOTO
pPacTEeHHEBOJICTBA — TUAPOTIOHNKA, AaKBAIIOHUKA U a3poroHuka. OHH TO3BOJISIOT B HECKOIBKO
pa3 yBEIHUYUTh YPOKANHOCTh, COKPATUTH JI0 JIECATH pa3 MOTPeOIICHNE BOBI U JI0 YE€ThIpEeXpa3
— ynoOpeHwid, nydine 3alluTHTh PACTeHUS OT OoJe3Hed, He 3aBUCETh OT IMOTOIHBIX U
KIIMMAaTHYECKUX YCIOBUU W TMOJy4YaTh MPOIYKIMIO KPYTJIOTOJUYHO. OTH TEXHOJOTHH
Ha3BIBAIOT CUTU-(HEePMEPCTBOM (TOPOJCKUM (pepMepCcTBOM).
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[lo mporHo3am 3KcnepToB, mpodeccusi CUTU-PpepMepa B CKOPOM BpPEMEHU CTaHET
KpaiiHe BOCTpeOOBAaHHOW, IMOATOMY YyXe cedlyac el yjaensercss OOJblIOe BHHUMAaHUE.
AxtyanbHocTh I[Iporpammel  00ycnoBieHa NEpPCHEKTHBHOCTBbIO JAHHOM Ipodeccud,
MIOCKOJIBKY CHUTH-(EpMEp 3aHUMAETCS MNPOEKTUPOBAHMEM U OOYCTPOMCTBOM TOPOJICKHX
depM, arommx BO3MOXKHOCTH JKMTENSIM KPYIHBIX TOPOJOB 3aHMMATHCS CaJOBOJCTBOM U
BBIPAILMBATh OPraHUYECKU YUCTBIE MPOIYKTHI B Mpeaenax ropoja. OOyyaroniyecs: noayydar
3HaHHME OCHOB CEJIbCKOI'0 X035MCTBA, HABBIKM Pa0OTHI C TEXHUKON U 000pYyI0BaHUEM.

Houszna Ilporpammsbl  3akimtoyaercs B TOM, 4YTO B HEW IpemIaraercs
paCIIMPEHHOE M3YyYEHHE M IPAKTUYECKOE HCIIOIB30BAHME HOBEHIIMX TEXHOJIOTHI
BBIPAIIMBAHNSI OBOIIHBIX PACTCHUM.

Ileparoruyeckas uesecoodpasnoctsb [IporpaMmbl 3aKiF04aeTCss B TOM, YTO 3aHSATHS
CIOCOOCTBYIOT Pa3BHTHIO ITO3HABATEIBHONM M TBOPYECKOH AKTUBHOCTH OOYYarOIIHUXCS,
HaNpaBJICHbl HA WHTEIUIEKTYaJbHOE W OMOIMOHAIBHOE pa3BUTHE, (HOPMUPYIOT YMEHUS U
HaBBIKM  TPAKTUYECKOH W HWCCIICJOBATENbCKOW  JCSITETBbHOCTH,  IOMOTAlOT B
po(eCCHOHANTBHOM CaMOOTIPEICICHUN U TPHUBJIICYCHHH K COBPEMEHHOMY (hepMepCKOMY
XO3SIUCTBY.

OtauunTesbHast 0c00eHHOCTH [IporpaMMbBI COCTOMT B TOM, YTO OHA SBISICTCS
MOIITHBIM 00pa30BaTeIbHBIM HHCTPYMEHTOM, COYETAIONIMM B ce0¢ BO3MOXKHOCTH TTOJTYYCHUS
00y4aromuMHUCsl TEOPETUYCCKUX 3HAHWA W OCBOCHHSI NMPAKTHUYECKUX HABHIKOB B 00JacTh
BeJIeHUs (epMEPCKOro X03siCTRA.

HNannas Ilporpamma pa3paGoTaHa Ha OCHOBE MPOrpamMMbl «ATPOTEHOIOTHM»
(pazpaboTtunk Makapos I1.H., kaununat 6mosorndyeckux Hayk, JOLUEHT Kadeapbl OMOJIOTHH U
ounorexHonoruu, 2021r., BromkeTHoe yupexaenue Bwiciiero oopazoBanus XMAO —HOrper
«CypryTckuii rocyJapCTBEHHbIN YHUBEPCUTET)

[Iporpamma siBNsieTCs TPAKTUKO-OPUEHTHPOBAHHOM, TMOJNyYEHHbIE 3HAHUS MOTYT
OPUMEHSTHCS B JalibHEHIIEH »KU3HU, YTO CIOCOOCTBYET HMX COLMAIbHOW aJanTaluu
oOydJaronuxcsi.

Heabr IIporpaMmmbl — 3HaKOMCTBO OOY4YalOIIMXCS C COBPEMEHHBIMH METOJaMU
OpraHu3aIiu 1 BeAeHHs (PEPMEPCKOTO XO3SIMCTBA B YCIOBUSAX TOPOJIA.

Peanu3anus moctaBieHHON 1eNH MpeAyCMaTPUBAET pElIeHHE psija 3a/1ay.

3amxaum [IporpamMmmel

Oo6yuatoriue:
chopMUpOBaTh HavaJlbHbIE 3HAHUSA 0  OCHOBaM IPaMOTHOTO BEJCHUS
COBPEMEHHOTO CUTH-(PEPMEPCKOTO XO3SIICTBA;
o0Oy4uTh TPUMEHSATh Ha MPAKTUKE TEOPETHUYECKHUE 3HAHUS IO OCHOBAM BEJIEHUS CHUTH-
(bepmMepcKoro Xo3sicTBa;
chopMUpOBaTh MPECTABICHUE O PACTEHUEBOJICTBE KaK O HayKe U 00 OBOIIHBIX KYJIbTypax,
WX MPOUCXOXKIEHUH, CIIOCO0aX BBIPAIMBAHUS,
chopMUPOBaATh HABBIKK U YMEHHUS IO YXOJy 32 KyJIbTYPHBIMU PACTCHUSIMH,
00yYUTh IPUMEHEHUIOMETOJI0B TUIPOTIOHUKH u a’pOTIOHUKH B
BBIPAIIMBAHUH KYJIbTYPHBIX PAaCTCHHIA,
00y4YHuTh paboTaTh ¢ XUMUYECKIUM U OHOJIOTHYECKUM 000PYI0BAHUEM;
copMHUpPOBaTh HABBIKK MOKUCKA WH(OPMAINH, PAa0OTHI CO CTIEHUATBHOMN JINTEPATyPO.

PazBuBaromue:
pPa3BUTh YMEHHUS U HABBIKU CAMOCTOSITEILHOTO IUIAHUPOBAHMS JESATEIBHOCTH, PabOThI Ha
pe3yJnbTar;
pPa3BUTh KOMMYHUKATHBHBIC HABBIKA OOYJAFOIIHXCS;
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pa3BUTH TBOPUYECKHE CIIOCOOHOCTH 00YYAIOIINXCH, UX  NOTPEOHOCTH B
camopeanu3aluy;
Pa3BUTh UHTEJUIEKTYAJIbHbIE U IPAKTUYECKUE YMEHUS, CaMOCTOSITEJIbHO MPUOOpETaTh
Y IPUMEHSTh Ha MPAKTUKE MOJTYyYEHHBIE 3HAHMSL.

BocnurarenbHble:
COJIEHCTBOBATH BOCIIUTaHUIO yCTOMYMBOTO MUHTEpPECA K U3YYEHHUIO €CTECTBEHHBIX
HayK;

COJICUCTBOBATh BOCIIMTAHUIO DKOJIOTHYECKOU KYJIBTYPBHI,
(dbopMupoBaTh NOTPEOHOCTH B TBOPUECKOM AEATENBHOCTH, CTPEMIIEHHE K CAMOBBIPAKEHUIO;
COJIEICTBOBATh BOCIIUTAHUIO MHTEPECA K MPOQECCUsIM, CBI3aHHBIM C CUTH - (DepPMEPCTBOM.

Kareropusi o0y4aroummuxcst

3ansatus mo [Iporpamme BemyTcs B pa3HOBO3PACTHBIX TPyIIaX, CKOMIUIEKTOBAHHBIX
u3 obyvaromuxcsa 14 — 16 ner. PekoMeHnayemoe KoM4yecTBO oOyyaromuxcs B rpymme — 15
YeJIOBEK.

Cpoku peaJM3anyu M yCJIOBHS peaiu3aluu.

[Iporpamma paccuuTaHa Ha OoAWH roja oOydyeHus. OOmiee KOJIUYECTBO YacOB B TOJ
coctaBisier 105 wacoB B pamkax CeteBoro BzaummojenctBusi Cyply, 89 yacoB — Ha 6aze
MAOQOY COIII Nel).

PermonanpHasi cereBasi JOMOJHUTENbHAas oOpazoBareibHash — 0OIIEpa3BUBAIOIIAS
nporpaMMa «arpoOHOTEXHOJIOTHIY peallu3yeTcss B CeTeBOM Qopme ABYMs CyObeKTamu:
0a30a0BO OpraHu3alKe 1 00pa3oBaTeIbHON OpraHu3aIueH.

CypryTckuil rocy1apCTBEHHBIM YHUBEPCUTET Kak 0a30Basi OpraHu3alus peajiu3yer 4acThb |
nporpaMMbl  («OCHOBBI ~ arpoOuoTexHoJoTuW»). Yacte 2 mOporpaMMbl — peasiuzyer
obpazoBarenbHas opranuzaius MAOY COII Nel

@DopMbI U PEKUM 3aHATHH

[Iporpamma peanu3zyercs 2 pa3za B HEAEIIO MO 2 4yaca U OJuH pa3 no 1 gacy. Beero 3 yaca B
Hepenmo. [IporpamMma BKItouaeT B ceOsi TEOpEeTUYECKHWE M MpakTUyeckue 3aHsaTus. [lpu
ocBoeHuu [Iporpammbl MPUMEHSIOTCS pa3iuyHble (QOPMBI  OpPraHU3alUU  3aHITHIL:
IpyIIIOBasi, NapHasi, THAUBUIYJIbHAS.

ILnanupyembie pe3ybTarhl 0cBOeHUs [Iporpammbl

ITo uToram oOydenust oOydJarorniuecs OyayT 3HATh:
® TEXHUKY 0€30MaCHOCTH U TPeOOBaHUS, TIPEABSBISIEMbIC K OPTaHU3aIluU

pabouero mecra;

o npodeccun Oyaymiero cutu-GpepMep 1 €€ COBPEMEHHBIX HAMPABICHUSX;

00 OCHOBAax BEJICHHUSI COBPEMEHHOTO (hepMEPCKOT0 X035ICTBA B TOPOJICKUX YCIOBUSIX;

OCHOBHBIE TEPMUHBI, IPUMEHSIEMbIE B COBPEMEHHOM arpoOuOJIOTHH;

OCHOBBI HOBEUIITUX TEXHOJIOTHH M0 BBIPAIIMBAHHUIO KYJIbTYPHBIX PACTEHUN METOIAMU

THJIPOTIOHUKH;

® OCHOBHBIE IKOJIOTHYECKHE 3aKOHOMEPHOCTHU B KUBOU MPUPO/IE;

e OuoNOrMYecKrue 0COOCHHOCTH OCHOBHBIX OBOIIHBIX KYJIBTYP;

® IIpPUEMBI yXO/a 32 OCHOBHBIMH OBOIIHBIMU KYJIbTYpPaMU;

® OCHOBHBIC yIOOpEHUS U UX CBOWCTBA;

® OCHOBHBIC THUIIbI 3200JICBAHUS OBOIIHBIX KYJIbTYpP, MEPOTIPHUSATHUS 10 3aITUTE OBOIICH
oT OoJIe3HE;
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® U3MepUTEIbHbIE TPUOOPHI;
® COCTaBBl MUTATEIbHBIX PACTBOPOB U CyOCTpAaTHI.

[To utoram oOyuenust oOy4daroniuecs OyayT yMeTh:

e BbIpalllMBATh JKOJOIMYECKH YHCTBIE pACTEHUS METOJaMU TUIPONOHUKH U
a’PONOHUKH C UCTIOIb30BAHUEM COBPEMEHHBIX CyOCTPATOB;

® ONpeleNsIThb COCTaB MHTATEIBLHOTO pacTBOpa C IOMOIIBIO YHUBEPCAIBHOIO

MHIMKATOpa U IpruOOpOB;

YMETh N0JIb30BAThCA U3MEPUTEIBLHBIMU TPUOOPAMH;

MOATOTOBUTH CEMEHA K MOCEBY;

BBIPAILMBATH KYJIbTYpHbIE PACTEHUS THIPONOHHBIM CIIOCOOOM;

OIpeeATh OCHOBHBIE TUITBI 3a00JI€BaHUS OBOIIHBIX KYJIBTYD;

MIPOBOJUTH MEPOIPUSTHS 1O 3alUTE OBOLICH OT O0e3HEN;

HaXOJUTh  HYXHYIO UH(pOpMAaLINIO c MOMOUIBI0  CIPABOYHON U

SHIUKJIONIEIUYECKON TUTEpaTyphl, a Takke B ceTu MHTepHeT.

COAEPKAHUE ITPOI'PAMMBI
Y4eOHbIi (TeMATHYECKUI) IJIAH

Ne Ha3panusi pa3aena/TemMbl KosuyecTBo yacoB ®opmbl
Bcecero (Teopuss [[IpakTmka @TTECTALMH A
KOHTPOJIS

1. 3emuteesine U CUTH- 8 4 4 TECT
depmepcTBO

2. PacTeHust M YCJIOBHUS UX 21 0 12 TECT
BbIPAIIUBAHNS

3. I'uapononuka: BUAbI, 15 7 8 JIaGoparopuii
cyOCTpaThbl, yCJI0BHS

4. IMuTtaTejbHbIE PACTBOPBI 15 7 10 maboparopuii
IJISE pacTeHuit

5. TexHnonorus BbIpamuBanusa44 8 32 IIpoekt
arpoKyJbTyp B
THIPONOHHBIX YCTAHOBKAX

6. Hrorosoe 3ansiTue 2 - 4 3alyTa NpoeKTa
Bcero 105 35 70

Conep:xxanue y4eOHOro (TeMaTHY€CKOI0) IjiaHa

Paznen 1. 3emuienesine u cutu-pepmMmepcTBO

Tema 1.1. Beoonoe 3anamue. Ixkonozuueckue npoodaemsl 3emau u nymu ux
peuwienus

Teopusi. BBoAHBIN HHCTPYKTaX IO TEXHHKE O€30MacHOCTH, MpaBwia pabOTHl B
XUMHUYEeCKOU 1abopaTopun. BBOIHBII KOHTPOJIb, BBOJHOE TECTUPOBAHUE. 3HAKOMCTBO C

nporpaMmoin. OKOJIOTHYECKHe MpoOieMbl 3eMiId W MYTH MX PEUICHHs: YTO TaKoe Halla
IUTAHETA C TOYKH 3PEHMSI 3KOJIOTUHU. DKOJIOIMYECKUE MPOOIEMBI IPUPOIHBIE
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(ecrecTBeHHBIE) U HMCKycCcTBEHHbIE. [louemy skosornyeckue mnpoOIeMbl BO3HUKIH
TOJIbKO ceiiyac. Kakue BUIbI IEATENBHOCTH YETI0BEKA OOJIBbIIE BCETO OMACHBI TSl HKOJIOTHH.

IpakTuka. [IpocMmoTp yue6HOTO Pruibma «I'modambHbIe MPOOIEMBI 3EMIINY.

Tema 1.2. ['opoackue n cenbCKUE KUTENN: APY3bs WA CONIEPHUKH

Teopus. [louBa u yenosek. [1nogopoaue nmousel. Poct Hacenenus 3emin U mpooOIeMbl
MIPOJOBOJILCTBUS. 3aKOH 3aTyXalolIero IUIOAOPOAUS — MpaBaa M BbIMbicen. [Ipuunnb
npo0sieM C TOpPOAOBOJIBCTBUEM: POCT TOPOACKOTO HACENIEHHUs, 3aTpaT Ha IPOU3BOJCTBO
MPOJAYKTOB, IIEH NPU Mepenpoaxax, pa3BUTHE TEXHOJIOTUN U OophOa MPOTUB 3arpsi3HEHUs
OKpY>KaloIIe Cpeabl.

[IpakTtuka. [IpoBenenue 6ecenpl-nucnyTa «Kak npokopMUTh HaceleHue 3eMin.

Tewma 1.3. Cutu-depmep — npodeccus Oyaymiero

Teopus. IlpuunHBl BO3HUKHOBEHHUS Mpodeccuu, €€ aKTyalbHOCTh: COBPEMEHHOE
cocTtosiHue 3emienenus (Oopb0Oa 3a MIOAOpPOAME TMOYBBI, 3alUTa PACTEHUM, pa3pylleHue
MOYBEHHOI'O0 TMOKpOBa) M 3Kojorus. llpeumymiectBa cUTH-(pepMepcTBa: CTEPUIBHOCTD
BBIPAILLMBAHMS; SKOHOMUS TUIOMIA/IM; OTKA3 OT HUCIIOJIb30BAaHUS MOYBbI; CHU)KEHHE 3aTpaT Ha
eAMHUIlYy TpoAykuuu. Hemoctarku: oOrpaHMYEHHOE KOJMYECTBO KYJbTYpP; CHHUXKEHUE
KauyecTBa MPOIYKIMH; BHICOKHE HayalbHbIE 3aTPAThI.

[Tpaktuka. [IpocmoTp yuebHoro dunbma «Cutu-depmep». Tect «UTo HYKHO 3HATH,
YTOOBI CTATh CUTU-PEPMEPOM.

Tewma 1.4. Cutu-depmepctBo — komnerenus KidSkills

Teopus. Uro taxoe KidSkills. Ilenu mpodeccun curu-gpepmep u HeoOXOIUMBIE
HaBBIKM. 3HaHWA W yMeHMs. UemMnuoHaT M yCIOBHS €ro npoBeleHus. Kpurepuu oneHku
3HaHUM. MOyJIM BBITIOJIHEHUS 3aaHUM.

[Tpakruka. [Ipocmotp punbma o yemmnuonare KidSkills.

Paznen 2.Pactenus u yciioBUs MX BbIpalllUBaHUS

Tewma 2.1. PacTeHus u ux posib B KU3HU YEJIOBEKA

Teopus. 3HaueHMe pacTeHUH B JKU3HU 4yesnoBeka. KynbTypHblE pacTeHus
(arpokynbTypbl) M uX kiaccudukanus. VMcropus Bo3nenblBaHUS KyJNbTYPHBIX PACTEHUI.
OcHOBHBIE OBOIIIHBIE KYJIBTYPbl U KX OCOOCHHOCTH.

[IpakTtuka. Tect «Kiaccuduxanus KyIbTypHBIX paCTCHHID.

Tema 2.2. Pactenus u nouna. ['mapononuka

Teopusi. CoapyxectBo pactenus u mouBbl. OTKyna B TouBe OepyTcs

MATATEJIbHbIE BEIIECTBA: HMCTOPHUSI BOIPOCA, POJIb MHUKPOOPTaHW3MOB B HAKOIUICHUH
MUTATENbHBIX BemlecTB. Buubl mouB. Kak pacTeHuss mpucnocoOiieHbl K pOCTy B TOYBE:
O0COOCHHOCTH CTPOCHHUS KOPHEBOUM CHUCTEMBI B Pa3HBIX MOYBEHHBIX YCIOBUSAX U UX BIUSHUE
Ha pa3BuUTHE pacTeHus. PacreHus 0e3 MOYBBL: Kak 00ECEeUYUTh HEOOXOAUMBIC YCIOBUS IS
KU3BHENEATeNIbHOCTH.  VcTopusi  BO3HMKHOBEHHSI THAPONOHMKMA KAk  HAlpaBJICHUS
MpakTu4yeckoi Omosoruu. OTYEro TUAPOMOHUKON CTalu 3aHUMAThcs ToJdbKo B XXI Beke.
Curu-hepmMepcTBO U KOCMOC.

[Ipaktuka. 3yueHue cTpoeHusi KOPHEBOM CHCTEMBI 110 MUKpOCcKonoM. Orpoc

«Posb KOpHEN B MUTAaHUU PACTECHUIY.

Tewma 2.3. Dxonorust pacTeHui

Teopus. DakTopbl OKPYKAOIIEH Cpellbl — BO3yX, BOJA, CBET — U UX POJIb B KU3HU
pactenuii. Pacrenuss B aukod mpupozae, cagy M Terumne: ocoOeHHOCTH. JKuzHeHHOe
IIPOCTPAHCTBO: BIUSAHHUE HA KU3HEACITEIBHOCTb, 3J10POBbE U IUTAHUE PACTEHUN.

HckyccTBeHHBIE (KOHTPOJIMPYEMbIE) YCIOBHS JKU3HU PACTeHM M O0OpYyJOBaHUE ISl HUX
CO3/IaHHU: JUIsl YEr0 HEOOXOAUMBI.

[Ipaktuka. IIpakTukym. 3HaKOMCTBO C YCTPONCTBOM H3MEPHUTEIBHBIX MPUOOPOB.
Wzmepenne yposHs ocBeménnoct, PH u Bnaxxnoctu cyOcTparta 1 Bo3yxa.
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Tema 2.4. OGnacTu npuMeHeHus CUTH-GepMepCcTBa

Teopus. OBomeBoacTBO  (MHKPO — 3€JI€Hb, 3€JIEHbIE  JIMCTOBBIE  KYJBTYpHI,
KOpHeIr10/1b1). OBOIIHBIE (TOMATHI, OTYpIlbl). Srog0BOICTBO. JleKopaTUBHOE IIBETOBOICTBO,
mu3aiiH  noMenleHuii. OCOOEHHOCTHM  BBIpAIIMBAaHUSA KYJIbTYp B 3aBUCHUMOCTH  OT
IUIAaHUPYEMOTO pe3yJibTaTa (3€JIeHb Ha Cpe3, IJIOJbI, LBETHI, O3€JICHEHHE IMOMEIIECHUN):
MPOJOJIKUTENBHOCTD, YCIOBUS BhIPAIIMBAHUS, OCOOEHHOCTH YXO/a.

[IpakTtuka. Ilpaktukym «Ilogbop KyJnbTyp B 3aBUCUMOCTH OT YCJIOBHM BBhIpaIllMBaHUs,
0COOEHHOCTEHN yX0/1a U IUTAaHUPYEMOTO pe3ysibTaTay.

Tema 2.5. Kpurepuu or6opa pactenuii 1uist cutu-pepmepcTna

Teopuss. CeMeHa Kak OCHOBa JKM3HH PACTCHUM M HAYaJlO OTCYETA B UUKIMYECKOU
pabore cutu- epmepa. [lnomoBbie W OBOIIHBIE KYJIbTYphl (TOMAT, OTypel, OakiakaHbl,
nepibl, 3eMIIsIHUKa, HUTpycoBbie). IIpsiHO-mHCTOBBIE 3eNeHble (MeTpyIlKa, YKpOI, calar,
0a3mwIuK, Kpecc-cajnar). JlekopaTuBHO-TUCTBEHHbIE (AOPOTHUKH, ACIHMIUCTPHI, APALEHBI,
KOPAWINHBI, KOJEYyChl, (QuKychl). [[BeTouHO-AeKOpaTHUBHBIE (MENAPTOHUS, HAPIUCCHI,
TIOJIbITAHBI, KPOKYCHI, PO3bI).

Kputepun otbopa pactenuii. [lo HampaBieHHIO: TPOJOBOJILCTBEHHOE, paccaja,
BHyTpeHHee o3ejieHeHue. [1o mpoaomkuTenbHOCTH BhipaluuBanus. [1o oTHOIIEHHIO K

YCJIOBHUSIM BBIpAIlIMBAHUS: OCBEIIEHHOCTh, BBICOTA PACTCHHS, YCTOWYHUBOCTH K
MOBBIIIICHHOM BiakHOCTH. [IpaBuia XxpaHeHUs CEMSIH.

[Tpaktuka. [IpakTukym «BbeiOop ceMsiH pacTeHH sl BBIpAIIMBAHUS B COOTBETCTBUU
C KPUTEPHUIMHU.

Tema 2.6. [ToaroroBka ceMsH K MOCEBY

Teopusi. Omnpeznenenue BcxoxecT ceMmsiH. OTOop cemMsiH — oOHapyXeHue W
O0TOpaKoBKa HEXH3HECIOCOOHBIX CEMSH C IMOMOIIbIO COJEBOro pactBopa. COpTHpOBKa U
kanuopoBka cemsH. JlesuHdekuuss cemsH. [uaporepmuueckas oOpaboTka. Pexum
IPOTPEBAaHUSI CEMSH IJIsl Pa3IMYHBIX OBOLIHBIX KYJbTYp. XHMHUYECKOE NPOTpaBIMBaHUE.
Pexxum o6e33zapakuBaHUsi CEMSH Ui Pa3UYHBIX OBOIIHBIX KYJIBTYpP PacTBOPOM
IepMaHraHaTa Kajus. 3amMauyuBaHHE B PACTBOPE, COJEpKalleM OHOJOTHYECKH aKTUBHBIC
BellecTBa (AMMH, Tymar, LIHUPKOH, cOK anod). CocraB pacTBopa. Pexxum 3aMauymBaHus.
Bbap6orupoBanue — oboramieHue pacTBopa KUciopoaoM. OnTuManbHas Mpoa0JKUTEILHOCTD
0apOOTHpOBaHMS CEeMSH TeX WM UHBIX KynbTyp. llpopamiuBanue W spoBHU3aIUs CEMSH.
3akanuBaHue cemsH. J[Ba cmocoba: BBIIEpKKAa TpH TMEPEMEHHON TemIeparype Wiu
KpaTKOBPEMEHHOE MpoMOpakuBaHue. [[pakupoBaHHe CEMSH — MOKPBITUE CHEHUAIbHON
CMECBIO U3 KIIESIIIEro KOMIIOHEHTA U MUTATENIbHBIX BenlecTB. [leckoBaHue.

[Ipaktuka. Onpoc «ITarbl HOATOTOBKU CEMSIH K TTOCAIKE.

Tema 2.7. BripamuBanue paccaibl

Teopusi. Texnonorus BoIpamuBanus paccaabl. OTOOp MpaBHILHON paccaibl, MPUEMBI
MUKUPOBKU U Tepecajku B TpyHT. [IpuHnumel yxoma: monuB, ymobpenue. OntumanbHas
IJI0IIA/1b, BUJbl KOHTEWHEPOB, CPOKM M MPUEMBI Mocaaku. 3akaika paccaipl. Cpoku u
MpUEMBI yXOJia 3a PACTEHUSIMU: PBIXJICHUE IMOYBbI, OKyYMBAHUE, MPOPEKUBAHUE BCXOJIOB,
TIOJIUB.

[Ipaktuxka. Tect «IlepBuunsblil yxoa. Cpoku u NpuéMbl yXoJa 3a paCTCHUSIMMI.

Paznen 3.I'mnpononuka: BUabI, CyOCTpaThI, YCIOBUS

Tewma 3.1. Buasl ruiponioHUKH

Teopusi. Buapl, ocobeHHOCTH, 001aCTH TPUMEHEHUS, TIEPCIICKTUBBIL. ATrperaronoHnKa
—BBIpAlllUBAaHNE PACTCHUN Ha TPaHYJIMPOBAHHBIX TBEPABIX CyOCTparax ¢ HeOOJIbIION
BJIATOEMKOCTBI0O W TEPHOJMYECKHMM CMadMBaHUEM CyOcTpaTa ¥ KOpHEH pacTeHui
MUTATEIbHBIM PACTBOPOM. XEMOTIOHHMKA — METOJ, Oa3MpyIONIMIiCS Ha HCIOJIb30BAaHUHU B
KauecTBe cyOcTpaTa CIEQYIOIIMX BHJIIOB OPraHUYECKHMX MaTepHalIOB: BEPXOBOW TOpd co
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cTeneHblo pasioxeHus 30%, cparHoBblil MOX, JpeBecHas KOpa, ONMWJIKH, PUCOBAs IIETyXa,
OTXO/Ibl XJIOMMYaTHUKA U JP.

HNonuTononnka — BBIpalllMBaHUE PACTEHUI HA MOHOOOMEHHBIX MaTepHuaiax. A’po-
THIPOTIOHUKA (A’POINOHMKA) — METOJ, Oa3UpYyIOUIMICS Ha OKCUI€HALIMM BOJBI IyTEM
MIPOXOKICHUS €€ uepe3 Bo3ayX. st 3TOro npuMeHstoTcsl BO3IyIIHbIE WM BOJSHBIE HACOCHI.
I'unpokynbsTypa (BoxHas KyJbTypa) — METOJA, NPU KOTOPOM pACTEHUS YKOPEHSIOTCS B
TOJICTOM CJI0€ cyOcTpaTa, a 00ecrie4eHne pacTeHU MUTAaTEIbHBIM PAaCTBOPOM MPOU3BOAUTCS
OOBIYHBIM TIOJMBOM CBEpXy. XaWNOHMKAa — METOJ, Oa3upymoIIMiics Ha NPUMEHEHUU
COBPEMEHHOT0 000pyAOBaHUs, MO3BOJISIIONIETO CO3AaTh HauOoJiee OIaronpusTHBIC YCIOBUS
JUIS pOCTa U MaKCUMAaJIbHOM peajn3aluy FeHEeTUYECKOro MOTEeHIMaja pacTeHusI.

[Ipaktuka. Oxckypcus B ueHTp «Cupuyc» Uil 3HAKOMCTBA C CHUCTEMAaMH
TUJIPOTIOHUKHU.

Tema 3.2. CucteMbl THIPONIOHUKY U TUAPONIOHHBIE YCTAHOBKHU

Teopusi. Cuctembl THUIPONOHUKU: TACCUBHBIE, MEPUOJUYECKOTO 3aTOIUICHMS,
KareJbHOrO OpOIICHMs IUIaBaroied rmiargopMel/riiyookoBogHas KynbTypa (DWC).
Texunuka nurtarenbHoro ciost (NFT), Texnuka rmybunnoro noroka (DFT). Beprukanshoe
BbIpallMBaHue. MeToJ TOJUIaHJICKOTO Belpa. MarasuHHbIE M CaMOJENIbHbIE YCTaHOBKH.
VYcranoBku: «CubePoty»; «Aspocany; «JlomamiHsss MUKposeneHby; «AquaPoty; «buomnonuk
3»; «HydroComplex 24». Ocobennoctn. Hasnauenue. CamojeibHbIC THAPOIOHHBIC
ycTaHOBKM. HeoOXxoaumblii MaTepuan: MJIaCTHKOBbIe OyTBUIKM/ TUIACTUKOBBIE TPYOBI;
npuOopbl (TEPMOMETpPHI, a’paropbl, ocBeuieHue). [Ipuémbl u cpencta s o0pabOTKU U
o0e33apa’kMBaHNe TUAPOTIOHHBIX SUYEeK.

[Ipaktuka. IlpakTukym. «3HAaKOMCTBO C YCTPOMCTBOM U MNPUHIUIAMHU pPabOTHI
THAPONOHHBIX ycTaHOBOK «buomnonuk 3» u «HydroComplex 24».

Tema 3.3. Cuctembl OCBEIICHUS U adpalluu

Teopusi. CBer. BnusiHue cBera Ha pa3BUTHE pACTEHHil: SPKOCTh (CBETOJIOOMBEHIE,
TEHEII00UBHIE), IIPOJIOJKUTENBHOCTD ocBelleHus1  (JUIMHHOHEBHBIE,
KOPOTKOAHEBHBIE). OCOOEHHOCTH POCTa U PA3BUTHUS MpU pa3nuyHON jnuHe aHA. CHeKTpsl
cBeTa (AMMHA BOJHBI) W UX BIWSHHE Ha pacTeHUss B pa3HbIX (¢dazax pa3BUTHUSL
dortocuHTeTHueckas akTuBHas paauvanusa (manee —DAP). MHTEHCHBHOCTH OCBEIICHUS.
PasnoBugHOCTM naMm. Abspanusi OUTaTeNbHOrOo pacTBopa. 3HaueHue. [IpocTeie cucTeMbl
a’panuu. Aspanus Ha npuHnune dpdexra Bentypu.

[Ipaktuka. CamocrositenpHas padota. Co3gaHue CUCTEMBI OCBEUIEHUS THAPOIIOHHOM
YCTAaHOBKM U3 CBETOAMOAHBIX TUpisHA. OrmpeneneHue MHUHUMAIbHO HE0O0X0IUMOU
OCBEHIEHHOCTH.

Tema 3.4. 'maponoHHBIE CYOCTpaThI

Teopusi. CyOcTpar — 3aMeHHUTENns TMO4YBBL JlelieHne THUAPONOHHBIX CYyOCTpPaTOB.
Heopranuueckue ruapornoHHbie cyOCcTpaThl: MUHEpaibHas BaTa, JIABOBHIE MOPOJIbI, MeM3a,
NEPIIUT, BEPMUKYJIUT, TPAaBUM, TPAHUTHBIN 11€0CHb, MECOK, KEPaM3HT, LIEOTUTHI, THIPOTEb.
OcobenHoctT u mnpeumymiectBa. OpraHudeckue TUAPONOHHBIE CyOCTpaThl: OIWIKH,
KOKOCOBasi Koipa, TopdsiHoit Mox. OCOOEHHOCTH M TIpeuMyllecTBa. becrouBeHHbIE CMECH.
Bona. OcoGeHHOCTH U TPEeUMYIIIECTBA.

[TpakTuka. Tect «CBOMCTBa pa3NIUYHBIX CYOCTPATOBY.

Pasnen 4. [lutaTenbHble pacTBOPHI I pACTEHUM

Tema 4.1. Kak 1 uem nurtarotcst pacTeHUs

Teopus. YcinoBus, He0OOXOIUMBIE ISl pOCTa M pa3BUTHS pacTeHnid. CriocoObl MUTAHUS
KHUBBIX OPTaHU3MOB: aBTOTPOQBI U TeTepOoTPOoPbI. JIUCTHS U KOPHU, UX CTPOCHUE U (PYHKIIHUH.
Pa3nenbHoe nuraHue. Bo3nyliHoe NUTaHUME PACTEHMM: YIVIEPOX M KHUCIOPOA (JIHUCTbHS).
MuHepanbHOE MUTAHUE PACTEHMI: MAaKpo- U MHUKPO3JIEMEHTHI (KOpHHU). Makpo3i1eMeHTHI:
a30T, (ocdop, Kanuii, KamplUi, MarHui, cepa. MUKpPO3JIEMEHTHI: Kejie30, OOp, MapraHeil,
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Meab, IUHK. VX poib B KU3HM pacTeHUi. VICTOUHMKM MHUKpPO- M MAaKpOAJIEMEHTOB JUIS
MUTAaHUSl pacTeHHl. BBIHOC NUTATENBbHBIX BEIIECTB M3 IOYBBI PA3HBIMHU KyJIbTYPHBIMU
PacTEeHUSIMU U CIIOCOOBI MX MOMOJHEHUS.

«IloBapa» nans pacteHuil (MUKpoObl, rpuObl, uepBu). [louemMy pacTeHHsT «enaT»
TOJIKO PAcCTBOPHMBIC BEIIECTBA; MOHBI XMMUYECKUX BellecTB. [Ipu3Hakum HeqoCcTaToyHOrO
MUTaHUS PACTEHUH OTIEIbHBIMU MUKPO- U MAKPOAJIEMEHTAMHU.

[IpakTtuka. [IpocmoTp yueOHoro ¢punbma «llutanue pacreHuin».

Tema 4.2. [IpuroToBiieHHE NMUTATEIBHBIX PACTBOPOB

Teopus. [luraTenbHble pacTBOPBI: MaTOUHBIE pacTBOPHI, paboune pactBopsl. [IpaBuna
U TeXHHKa Oe30MacHOCTH paboThl C XUMUYECKMMHU BemecTtBaMu. CrocoObl pacTBOPEHHUS
XUMHYECKHX BewlecTB. PazgenbHoe pacTBopeHue. XpaHEHHE MAaTOYHBIX M pabodmx
pactBopoB. IlpurortoBineHue pabouero pacTBopa: NOCIEAOBATEILHOCTh PACTBOPEHUS
MaKpO3JIEMEHTOB (CEpHOKHCIIbII MarHuid — CeauTpa — HaTpPUMl XJIOpUA — aMMOHUMN
($hochOpHOKHUCITBIN) U MUKPOIJIEMEHTOB.

[IpakTtuka. Ilpaktuxym. IlpuroroBnenue pabouero pactsopa ¢ 1e(UIHUTOM OJHOTO U3
MUTATENbHBIX 3JIEMEHTOB (a30T, pocdop, Kanuii). Bricagka paccaapl B THAPONOHHBIE STYEHKH
C 3TUMH PaCTBOPAMH JUIsl U3yUEHUs1 0COOEHHOCTEN pocTa.

Tema 4.3. KauecTBeHHOE OOHapy X EHUE MUTATEIbHBIX AJIEMEHTOB

Teopusi. KauectBeHHOE 0OHapyKeHHE MUTATENbHBIX EMEHTOB KapOOHATOB KaJIbIIMS
u maraus B 30ie. CocTaB 30116l pacTeHuil. KauectBeHHOE 0OHApyKeHUe

kapOoHata kanus B 30iie. KauecTBeHHoe 0OHapyxeHue ocdatos B 307e€.

KauectBenHoe onpenenenue azora. Berpevaromuecs: B ObITy MaTepHaibl, U3 KOTOPBIX

MOTYT OBITh IOJIy4EHBI COJIM a30THOM KUCIOTHI. BeTpeuaromuecs B ObITY MaTepHalsl,
U3 KOTOPBIX MOT'YT OBITh IOJIYYEHbI KaJIMIHBIE coiu. BeTpevaromuecs B ObITy

MaTepHualibl, U3 KOTOPBIX MOTYT OBITh IMOJIy4eHbI KajiblMeBble conu. IlutarenbHble
pPacTBOPHI U3 AJOMALIHUX XMMHUKATOB.

IIpaktuka. IIpaktukym. CocraBinenue nuratenbHoil cmecu KHoma u YecHokoBa Ui
paccazibl OBOLIHBIX KYJIBTYD.

Tema 4.4. Jlebpunur niau nepen30bITOK 3JIEMEHTOB TUTAHUS U POCT PAaCTECHUN

Teopus. Jlebunut 31eMEHTOB MTUTaHUS U pocT pacTeHuil. bouka JImbuxa. Kak Biuser
HEI0OCTaTOK IHMTATENIbHBIX 3JIEMEHTOB Ha pacTeHue U ypokadl. Ilpusnaku neduumra.
[IposiBnenust nmpu3HakoB JeUIMTa Ha pa3HbIX OpraHax pacTeHus. boyiesHu pacTeHHi.
[lepen3ObITOK 37M€MEHTOB nNUTaHuA. lIposiBieHUs NPU3HAKOB Nepeu30bITKa Ha pPa3HbIX
OpraHax pacTEeHHs.

[Ipaktuka. [IpaktukyM. CpaBHEHHE pOCTa PACTEHUH Ha MOJHOM MUTATEIbHOUN Cpene U
Cc JneuIuMTOM OJHOrO W3 MHTATCIBHBIX 3JIEMEHTOB (a30T, (ocdop, Kamumii, KaJIbIHii).
CocrapneHue TaOIUIbI IPOSBICHUS IPU3HAKOB JIe(DUIIUTA HA PA3HBIX OpraHax pacTeHMUS.

Tema 4.5. IIutatenbHble pacTBOPHI JUIsI BBIPALIMBAHUS paCTEeHUN 0€3 MOYBbI

Teopus. Buael nurarenbHbIX pacTBOPOB JUIsl THAPONOHUKH. KoHTposb pacTBOpa s
TUAPONOHUKH. ['oTOBBIE  pacTBOpbl. IIpuroroBiieHHEe pacTBOpa CBOMMH  PYyKaMH.
[TuTaTenpHBIC PACTBOPHI ISl Pa3IMYHbBIX KyIbTyp. PacTBops! 11s pactenuii, TpeOytromux pH
Oonpiie unu Mesblne 6,5. IlpaBuna mombopa mutatenbHBIX pacTBOpoB. PactBop Khoma,
Xornanaa. ConepkaHue MaKpo3JEMEHTOB IUTAHKS PACTEHUI B IUTATEJIbHBIX PaCTBOpax.

[Ipaktuka. CamocrosiTenbHass paborta. Pacuér mnwuraTenbHBIX cMeced  uis
BBIPALLMBAEMBIX PACTEHHII.

Tema 4.6. [TapameTpbl TUTATEIBHOTO PaCTBOPA U UX MOHUTOPHUHT

Teopusa. IlapaMerppl IUTAaTEIBHOIO pacTBOpa M HX MOHHUTOpPHUHI. JKECTKOCTH
(Munepanuzanus), pH, anexkrponpoBoanocTs. bydgepHocTs pacTBopoB. XenaTsl U UX POJb B
nojaepxkanun ypoBHs pH. Muaukaropsl. [Ipubopsl ams onpeneneHus 3THUX IMOKa3aTeseH:
pH-metp, kongykromerp, TAC-metp. [IpaBuna pabotel ¢ mpubdopamu.
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[Tpakruka. [Ipaktukym. Onpenenenue pH, 31€eKTpoOIpOBOTHOCTH PaCTBOPA.
Paszpnen 5. TexHonorus BelpaluBaHus arpoKyJIbTyp B THAPOIIOHHBIX

yCTaHOBKax
Tema 5.1. BripamuBanue TomaToB
Teopus. [Tonbop COPTOB JUIsL BBIPAIBAHHUS: JETEPMHUHAHTHBIE,

MOJIyACTEPMUHAHTHBIE M HWHIETEPMUHAaHTHbIE copTa. CrocoObl MOJIy4YeHUs paccaipl.
BrIpamuBanue B pa3HbIx cyOcTpaTax: MUHEpajibHas BaTa, BEpPMUKYIHT, EPIUT, TPEUHILIHbIE
orxopl. [IutarensHbie pacTBOPHL. YX0/1 3a pacTeHUsIMU. bonie3Hn TomMaToB U Mepbl GOPHOBI €
HUMU.

[Ipaktuka. [logroroBka u yxmagka cemsH TomaToB («pyxok F 1y,

«HoBuuok», «Amscka», «[aBpom») B cHenuanbHble MPOOOYHBIE OPHUKETHI.
[lepexnanka OpUKETOB ¢ cakeHLaMu Ha Ook. HamosiHeHHe ropiKoB THIPONIOHHONW CUCTEMBI
«HydroComplex 24» cyOctpatom. IlomroroBka mnurTarensHoro pactBopa. Ilepecamka
POCTKOB B TOPIIKM € CcyOCTparoM. YXoJ 3a paccasoll (KOHTPOJb YPOBHSI KOHLIEHTpalUH
MUTATENbHBIX BEIIECTB, TEMIIEPaTYpPHBIH PEXHM, OCBelleHHOCTh). [loaBs3ka. OmnbuieHuHE.
KonTtposb 310poBesa TomaToB. [Tonyduenue ypoxas. [uxn 100 quei.

Tema 5.2. KinyOHMKa Ha TUAPONOHUKE

Teopusi. Beibop coproB. OTO0p paccanbl Juisi MOCAIAKU: MpaBUiIa BbIOOpA POKKOB
(pozetrok). CemeHHOE pa3sMHOXKEHHE paccaabl Ha THAponoHUKe. Bwidbop cmocobda
BBIPAILMBAHUS: MUTATEIbHBIA PACTBOP, KalelbHBIM MOJMUB B cyOcTpaTe, BOJAHAS KYJIbTypa.
OcoOennoctu yxona. I[loaroroBka k cOopy yposkasi: yJaJeHHE MEepPBbIX I[BETKOB, YJaJIeHUE
yYCOB, OTPAaHUYEHUE TIJI0IOHOIICHHUS.

[Tpaktuka. Beicagka paccanasr knyOHukn («®pecka F 1», «Kenroe uyno») B sueiku,
HarnoJiHEeHHbIe cyOcTpaToM ruaponoHHoi cucteMbl «HydroComplex 24». HaGmronenue 3a
paccamoit. Ilomaua mnuTaTeNnbHOrO pacTBOpa. YXOI 3a paccaaoil (KOHTPOJb YPOBHS
KOHLEHTPAllUU IUTATEIbHBIX  BEIIECTB, TEMIIEPATypPHBbIM  PEXHUM, OCBEIIEHHOCTb,
BIaXHOCTH). Onbutenue. [lomyuenne ypoxas. Lukn 60 qaeit.

Tema 5.3. Orypiisl Ha TUAPOIIOHUKE

Teopus. [lonbop copToB Ui BBIpAIIMBAHMS: paHHECHENbIE U CpPEeIHECIeble CopTa,
copTa A BbIpamuBaHus B Terunax. CrocoObl modyyeHHs paccajsl. BwipamuBaHue B
pasHbIX cyOcTpaTax: MHUHepajdbHasi BaTa, BEPMUKYJIUT, BOAHas KyhbTypa. [lomydenwue
paccapl: nUTaTelnbHble cMecu. KyIbTHUBUPOBAaHNE OTYpLIOB: MUTATEIbHBIE CMECH, OTIOPHI [T
pacTeHuil. YXOI 3a pacTeHHSIMU: MPUILMIKA, MOJBSI3Ka IUIETEH, PEryJIUPOBAHUE LIBETCHUSI.
Bonesnu orypiioB u mepsl 60pbObI C HUMH.

[Ipaktuka. IloaroroBka u yKJIaJKa CEMSIH OTypIIOB («JInmunyT»)B
CHeluaibHble TpoOOuYHbIe OpukeThl. HamomHeHWe TOPIIKOB THIPOIOHHOM CHCTEMBI
«HydroComplex 24» cybcrpatom (Topd m MuHepanbHas Bata). [loAroroBka muTaTeIbHOTO
pactBopa. Ilepecasmka pOCTKOB B TOPIIKH C CyOCTpaToM. YXOJ 3a paccajoil (KOHTPOIb
YPOBHSI KOHLIEHTPALlMM IUTATEIbHBIX BEIIECTB, TEMIEPATYPHBIA PEKUM, OCBEIIEHHOCTD).
[Toasszka. OnbuieHue. Koutposnb 310poBbs orypuoB. [lonyuenne ypoxas. Lukn 40 qaeit.

Tema 5.4. 3eneHsbie KyJbTyphbl

Teopus. OcoGeHHOCTH THAPONOHHBIX YCTAHOBOK ISl 3€JIEHBIX KYJIBTYpP: YCTPOWUCTBO.
[ToaroroBka paccazasl. IIpuémsl BbICaaAKM paccajbl B THAPOIIOHHYK YCTAHOBKY. Y CIIOBHS
BBIPALLMBAHMS: TEMIIEPATypa, OCBEIIEHUE, TUTATEIbHbBIE PACTBOPBI.

IIpakTuka. ITonroroBka sueek ruApONOHHON YCTaHOBKU «BbHONOHUK 3». 3anoiaHeHue
ayeek cyoctparom (cmech Topda u mepaurta). [loceB cemsiH camara («Crapdaiitepy,
«Mypait»), ykpona («KuOpait») u mmunHara («Marogop»). IlonmuB. MapkupoBka.
IIpopamuBanue. KoHTponp Temmeparypsl M oOcBewieHHOCTH. llosmmB M moakopmka.
[ToaroroBka nuraTenbHOro pactBopa. BelpamuBanue. Yxoz 3a paccaoil (KOHTPOJIb YPOBHS
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KOHLEHTPALlMK  IUTATENbHBIX  BEIIECTB, TEMIIEPAaTYpPHBIA PEKUM, OCBEIIEHHOCTb).
[Tonyuenne ypoxas. Luxn 30 quen.

Pa3nen 7. UtoroBas arrectanus. CopeBHOBaHUS

[IpakTuka. Yyactue B copeBHOBaHMsX 1o cranaapram KidSkills.

®OPMbI KOHTPOJIS1 U ONEHOYHBIE MATEPUAJIBI

Pe3ynbTaTUBHOCTH 00y4eHHs O00€CIEUMBAETCS MPUMEHEHUEM pazIu4HbIX (HopM,
METOJIOB M IPHUEMOB, KOTOPbIE TECHO CBSI3aHBI MEXIy COOOH M JOMOJIHAIOT APYT Apyra.
bonpmiasi 4dacte 3aHATHUH OTBOOUTCS NpakTHUYecKod pabore. B xome mnpakruueckoi
JeSITEIbHOCTH NIeAaror TAKTUYHO KOHTPOJIMPYET, COBETYET, HAMPABIIAET 00y4arOIIUXCSl.

Texymuii KOHTPOJIb YPOBHS YCBOEHHUS MaTepuaia OCYILIECTBISETCS MO0 OKOHYAHWUU
W3Y4YEHUs KaXKJOW TEMbl — BBIIOJHEHHEM NPAKTUYECKUX 3amaHuil. [IpomexyTouHbIil
KOHTPOJIb MPOXOJUT B cepeAuHe y4yeOHOro roga B ¢opme Ttecta. MTOroBblii KOHTPOIb
MPOXOAUT B KOHIIE Y4eOHOTOo rofa — B (hopMe 3a4eTHOM pabOTHI.

®opMBbI IPOBEACHUS ATTECTALUU:
TECT;
IPAKTUKYM;
OIIpoc;
camMocCToATeIbHAas paboTa

ANENI NN

OPTAHU3BAIIMOHHO-IIEJATOI'MYECKHUE
YCJIOBUS PEAJINZALUA ITPOT'PAMMBI

Peanuzanus IIporpammbl cTpouTcs HA TPUMEHEHUHM AKTUBHBIX METOJOB OOy4YEHHS,
410 00ecrneynBaeT JIOTMUECKUH TMepexo] OT H3yueHUs TEOPETUYECKUX OCHOB CHUTHU-
(dbepmepcTBa K MPOBEACHUIO TPAKTUYECKUX pabOT B JAHHON 00JacTH.

OcHoBHas opma MPOBEACHUS 3aHATHUS— 3aHATHE KOMOMHUPOBAHHOE, COCTOAIIEE U3
TEOPETUYECKON U MPAKTUYECKOW yacTed, mpuyeM OOJbIlIee KOJIUYECTBO BPEMEHU 3aHUMAET
IpaKTHU4ecKas 4acThb.

[Tpu npoBeneHNM 3aHATUH TPATUITUOHHO UCTIONB3YIOTCSA TPU (GOPMBI paOOTHI:

JI€MOHCTpAIlMOHHAsA, KorJa oOydyaroluiuecsi CIymalwT OOBACHEHUs TMenarora U
HaAOJI0IAI0T 32 JEMOHCTPAIIMOHHBIM PKPaHOM HIIM SKpaHAMU KOMITBIOTEPOB HA YUYEHUYECKHUX
pabounx MecTax;

(dbpoHTanbHas, KOrga oOOydYaroluecss CHHXPOHHO paloTalT IMO0J YIpaBICHUEM
nejarora;

caMOCTOsITebHAs, KOrJa OOYyYalol[uecsl BBIMOJHSIOT WHIUBUIYadbHBIC 3aJaHUS B
TEYEHHUE YACTHU 3aHATUS WIN HECKOJIBKHUX 3aHATUH.

[Tomo6nast opranmzanusi oOy4eHHs] CIOCOOCTBYET pa3BUTHIO IO3HABATEIbHOU
aKTUBHOCTHU U TBOPYECKUX CIIOCOOHOCTEH 00yUaronuxcs.

MarepuanbHO-TEXHUYECKUE YCIIOBUS peanu3anuu [IporpamMmel

[IponykTUBHOCTH pPabOTBI BO MHOTOM 33aBHCHUT OT KadecTBa MaTe€pUAIbHO-
TEXHUYECKOT0 OCHAIIEHUS TMpoliecca, HHPPACTPYKTYPhl OPraHU3aIlUU U UHBIX YCIOBUH. s
YCHEIIHOTO TPOBEACHUS 3aHATUA ¥ BBINIOJHEHUS TMPOTPaMMbl B TIOJIHOM OOBeMe
HEO0OXOMMO CIIeTyIoNIee.

Nudpactpykrypa opranusamnum:

y4eOHbIN KaOWHET;

1abopaTopHsi TUAPO/aIPONOHUKH.

VY4eOHO-MEeTOqMUECKUEe CPEICTBA:
®  KOMIUICKT YU4e€OHO-HATJISTHBIX TTOCOOMI TI0 CO3JJaHHIO a3PO/TUIPOTTIOHHBIX

11



Jononnumenvnasn obweobpazosamenbHas nPocpamma
ecmecmeenHo-HaAYYHOU HANPAIeHHOCU
«Aepobuomexnonocuuy

YCTaHOBOK;
KOMIUIEKT Y4eOHO-METOANYECKON TOKYMEHTAIIUY;
HarJISIAHbIC U WJUTIOCTPATUBHBIC MOCOOUS U CXEMBI;
TaOUIIBI-TTAMSTKY,
pa3naToyHbld MaTeprall U MH(OPMALIMOHHBIN MaTepuan;
TUAAKTAYECKUE KapTOUKH JJI KOHTPOJIS 3HAHUHN, yMEHUM, HaBBIKOB.
Texaudeckue cpeacTBa 00yUeHHUS:
HOYTOYKH C BBIXOJOM B IHTEpHET;
BHJICOIIPOCKTOD;
JKpaH;
BHUJEOKaMepa.
OO6opyaoBaHue U MaTepuabl s 3aHITHH:
MUKPOCKOIIBI;
JyTIBI;
HACTOJIbHBIC BECHI;
XOJIOTWIIbHHUK;
XUMUYECKasl mocya (MEpHbIC KOJIObI, MEPHBIE CTaKaHbI);
TIUTICTKY;
CTEJUIAXU;
MIacTUKoBBIC cTakaHbl (50 u 100mm);
JIaMIIbl CBETOUO/IHBIE;
TUAPONIOHHAs yCTaHOBKA «buonoHuk 3»;
ruapononHas yctaHoBka « HydroComplex 24y;
UHCTPYMEHTBHI;
U3MEpUTEIIbHAS JICHTA,
THAC-meTp;
pH-mertp;
dhoTomeTp;
NEPYATKU METULIUHCKUE;
ceMeHa canata «Crapdaiitep» nu «Mypaii»;
cemeHa ykpona «Kubpaii»;
ceMeHa mmnuHara «Marogop»;
cemeHna TomatoB«/lpyxok F 1», «HoBudok», «Amnsacka», «['aBpory;
paccana knyonuku «®@pecka F 1», «Kentoe uyno»;
CeéMeHa OrypuoB «JIHIHIyT?;
e cyOcTparbl (KOKOCOBOE BOJIOKHO, TOp(, Kepam3uT, TMEpIUT pa3HbIX QpaKIuid,
BEPMHUKYJIUT, IECOK, MUHEpaJIbHAs BaTa);
® XUMUYECKHUE PEAKTUBHI JJI MUTATEIbHBIX CPEI;
® KOMIUIEKCHBIE  yA0OpeHus (a30THOKHUCIBIN KaJIui U Kanelui, cynepdocdar,
CEPHOKUCIIBINA KaJHil, CCPHOKHUCIIBIA MarHui).
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