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INOACHUTEJIBHAS 3AIINCKA

HononHutenbHass  oOmeoOpazoBarenbHas —OOIIEpa3BUBAONIAs  MporpamMma
«3anumarenbHas (¢uznonorus pacteHui» (mamnee — Ilporpamma) ecTecTBEHHO-
HAyYHOH, KpaeBeIUECKONW HAMpPaBICHHOCTH, 03HAKOMHUTEIBLHOTO YPOBHS HaIlpaBjicHa
Ha (QopMupoBaHHE y OOYYaIONIUXCS HABBIKOB CHCTEMHOTO MBIIIJICHUS, Pa3BUTHE
OpPraHU3aTOPCKUX, HHTCIUICKTYAJIbHBIX M TBOPYECKUX CTIOCOOHOCTEH.

BboicTphiii pocT Hacenenust 3emMiid co3/1ai 0oJblre MpoOIeMbl ¢ 00ecreYeHueEM
€ro MpOAOBOJBCTBHEM. XOTS <«3€JI€HAs PpPEBOMIOLMSA» NO3BoMMwiIa B 2-3 pasa
YBEIUYUTh YPOKAMHOCTh OCHOBHBIX KYJBTYP, @ TEHETHUECKH MOIU(PUIIUPOBAHHBIC
pacTteHuss — 00JIerdyuTh O0pHOY ¢ OONE3HSIMH, BPEIUTEIIMH U HEOJIaronpusTHHIMU
YCIIOBUSIMH, OCHOBHBIE MPOOJIEMbl — YXYIIICHUE IUIOJOPOAUS TOYB M3-3a
HENPaBWIHLHOW 00pabOTKHA M 3aBUCUMOCTH YPO’KAaeB OT MOTOMHBIX M KIUMATHICCKUX
yCIIOBUI HE pelieHbl. M3-3a u3MeHeHus: KiuMara ¥ u3-3a HeNpaBWIbHOW 00padOTKU
MOYB IUIOIMIAIM TUTOJOPOAHBIX 3€Medb IIOCTOSHHO COKpamarTcsa. I[lpm sTom
3HAYUTEIBHOEC YBEIUYCHHE TOPOACKOTO HACEICHUS TMPUBOAUT K TOMY, UTO
TPaJAWIIMOHHOE CEThCKOE XO3SMCTBO YK€ C TPYIAOM CIPaBISETCA C 3aaadei
o0ecriedeHus: TOPOJIOB TMPOJOBOJILCTBUEM W HYKIAETCSd B JIONOJHEHUU. TaKkuMm
JIOTIOJTHEHUEM JOJDKHBI CTAaTh HOBBIE TEXHOJOTHHU, KOTOPBIE MO3BOJSIOT B TOPOIACKUX
yCIIOBUSIX 0€3 HCIONb30BAHUS 3EMIIM, SKOHOMSI PECYPCHI, BBIpAIIMBATh PACTEHUS U
nojiydatb ypokau. IlociemHue JecATHICTHS TONYYHIIM Pa3BUTHE TEXHOJIOTUH
BHETPYHTOBOTO PAaCTEHHUEBOJICTBA — THIPOIOHNKA, aKBAallOHWKA W a’poroHuka. OHU
MO3BOJISIIOT B HECKOJIBKO DPa3 YBEIWYUTh YPOXKAHHOCTH, COKPATUTh JIO JECATH pa3
MOTpeOJICHUE BOMBI U JI0 YETHIPEX pa3 — YIAOOPEHHM, JIydIlle 3allUTUTh PACTEHUS OT
0ose3Hel, HE 3aBUCETh OT IMOTOJHBIX M KIMMAaTUYECKHX YCJIOBUH M TIONydYaTh
MPOAYKIMIO KPYTJIOTOAMYHO. OTH TEXHOJIOTHH HA3BIBAIOT CUTHU-(EepMepCTBOM
(ropoackuM hepMepcTBOM).

[To mporHozam »skcrnepToB, npodeccusi cutu-gepMepa B CKOPOM BPEMEHU
CTaHET KpalHe BOCTPEOOBAHHOMW, IMOATOMY YXKe ceddac el ymensercs OoJbIimoe
BHHMAaHHUE.

AxkTyanbHocTh IIporpammbl  00ycliOBI€Ha MEPCIIEKTHBHOCTHIO JaHHOW
npodeccur, TOCKONBKY  cHUTH-PepMep  3aHUMAETCs  MPOCKTUPOBAHHEM U
OOyCTpONCTBOM TOpOACKUX (depM, HaIONUX BO3MOXXHOCTH JKHUTENSM KPYITHBIX
rOpOJIOB 3aHUMAThCS CaJI0BOJCTBOM U BBIPAIIMBATH OPTaHUYECKU YUCTHIE MPOTYKTHI
B mpezenax ropoga. OOyuyaromiyecs MojaydaT 3HAHUWE OCHOB CEJIBLCKOIO XO3SICTBA,
HaBBIKU PAOOTHI C TEXHUKOU U 000PYOBAHUEM.



HoBu3ua IIporpaMmsbl 3aKiIr04aeTcsi B TOM, UTO B HEM MPEJIAraeTcsl pacCliupeHHOE
M3yYE€HUE U NMPAKTUYECKOE UCITOIb30BAHUE HOBEMIIIMX TEXHOJIOTHI BbIPAIIUBAHUS
OBOLIHBIX PACTECHUM.

Ilenaroruyeckas uesiecooopasnocts IIporpammsl 3akinrodaercs B TOM, YTO
3aHSTHS CIOCOOCTBYIOT Pa3BUTHIO TO3HABATEIHLHOM W TBOPYECKOM aKTUBHOCTH
OoOy4YarIIuXcs, HalpaBieHbl HAa WHTEUIEKTYyaJlbHOE U 3MOLIMOHAJIBLHOE Ppa3BUTHE,
(GOpMUPYIOT YMEHUSI U HABBIKM MPAKTUUYECKOW U MCCIEA0BATEIbCKON EeATeNbHOCTH,
MOMOTraroT B  MNPO(ECCHOHATBHOM  CAMOONPENEIECHUM U MPUBJICYEHUH K
COBPEMEHHOMY (PE€pPMEPCKOMY XO3SIICTBY.

OrimuuresbHass ocob0eHHocTh IIporpamMmmbl cocToUT B TOM, YTO OHa
ABIIIETCS MOIIHBIM 00pa30BAaTENbHBIM HHCTPYMEHTOM, COYETAIIMM B cebe
BO3MO)XHOCTh TIOJyYEHHUSI OOYYAIOUIMMHUCS TEOPETHMUYECKMX 3HAHUUA M OCBOCHHUS
MPAKTUYECKUX HABBIKOB B 00JIaCTU BeJeHUs (PepMepPCKOro Xo3sucTBa.

Hannas Ilporpamma pa3zpaboTaHa Ha OCHOBE MPOrpamMMbl «ATpPOOHOIOTHS»
(pa3paboruuk EptukeeBa H.C., nemparor nononnurtenbHoro oopazosanus ['bOY 1O
MJIIOI] OKT, r. Mockaa, 2018r.).

[Iporpamma siBsieTcss TPaKTUKO-OPUEHTHUPOBAHHOM, MOJyYCHHbIE 3HAHUS
MOTYT TIPUMEHSTHCS B JalbHEHIICH J>XU3HU, YTO CHOCOOCTBYET HX COIMAIBHOU
ajanTanyy 00y4aroIuXCs.

Heas IIporpaMMbl — 03HAKOMUTH OOYYAOIINXCS C COBPEMEHHBIMA METOIaMHU
OpraHu3aIliy U BeieHUs (DepMEPCKOTo X03sMCTBA B YCIOBUAX Topoa.

Peanu3zanus nmoctaBieHHOM 11eNU MpeayCMaTpUBAET PEIICHHE psijia 3a1ad.
3agauu [Iporpammel Ooyuarowue:

° chopMHpOBaTh HayaldbHbIE 3HAHUS 1O OCHOBAM TI'PAMOTHOTO BEIEHUS
COBPEMEHHOI'0 CUTH-(hEPMEPCKOro X03SHCTBA;

° OOy4YHUTh MPUMEHSTh HAa TPAKTUKE TEOPETHUYECKUE 3HAHUS MO OCHOBAM
BeJICHUSI CUTU-(EPMEPCKOr0 X03sIICTBA;

° c(hopMHpOBaTh NPEICTABIECHUE O PACTEHUEBOACTBE KaK O HayKe U 00
OBOIIHBIX KYJBTYpax, UX MPOUCXO0KICHHUH, CITIOCO0aX BHIPAIMBAHNUS;

° chopMHpOBaTh HABBIKU M YMEHHUS 1O YXOAY 3a KYJIbTYpHBIMU
PaCTEHUSIMU;
° OOy4UTh MPUMEHEHUIO METOJOB THJIPONOHUKM U a’pONOHHUKU B

BBIPAIIMBAHUH KYJIBTYPHBIX PAaCTCHUM;



° 00y4HTh pabOTaTh C XUMUYECKUM U OMOJIOTMYECKUM 000pYAOBaHUEM;

° chopMHpOBaTh HABBIKK MOUCKA MHGOpMAINK, pabOThl CO CIEIHUATBLHON
JIUTEPATYPOH.

Pazsusarowue:

° pPa3BUTh YMEHUS W HABBIKK CAMOCTOSITCIIBHOTO  TUTAHHPOBAHUS

NEeSTENbHOCTH, PAOOTHI HAa PE3YJIBTAT;

° Pa3BUTh KOMMYHHUKATUBHbBIE HABBIKU 00YYaIONTUXCS;

° Pa3BUTh TBOPYECKHE CIIOCOOHOCTH OOYYAIOIIUXCSl, UX TOTPEOHOCTH B
camopeanu3allvy;

° Pa3BUTh MHTE/UICKTyaJIbHBIE M MPAKTHYECKHE YMEHHS, CaMOCTOSTEIHHO

pUOOpeTaTh U MPUMEHATH HA MPAKTUKE MOJyYEHHbIE 3HAHMUS.
Bocnumamenvnuie:

° COJECUCTBOBATh  BOCIIUTAHUIO YCTOMYHBOTO HHTEpeca K
M3YUYECHUIO ECTECTBEHHBIX HAYK;

° COJIEHICTBOBATHh BOCIIUTAHUIO 3KOJIOTMYECKOU KYJIbTYPHI;

° (dbopMUpoBaTh NOTPEOHOCTH B TBOPUECKOM JEATEIBHOCTH, CTPEMIICHHE K
CaMOBBIPAXKEHUIO;

° COJICIICTBOBATh BOCHHMTAHMUIO HHTEpeca K MpoQeccusiM, CBSI3aHHBIM C
cUTU(hEPMEPCTBOM.

Kareropus o0yuamommxcsi

3ansatua 1o lIporpamme Beayrcs B pa3HOBO3PACTHBIX — IPYIAX,
CKOMIUIEKTOBAaHHBIX M3 oOydaromuxcs 11-14 mer. PexomeHnayemoe KOIHYECTBO
oOydJarommxcs B rpymie — 15 demoBexk.

Cpoxu peanuzannu

[Iporpamma paccuutana Ha oAuH roja oOydeHus. OOIee KOJTUYECTBO YaCOB B
rox coctaBisieT 114 gacos.

DopMBI U PEeKUM 3aHATHI

[Iporpamma peanusyercs 2 pa3a B HEAEIO IO 2 4yaca U OAMH pa3 no 1 yacy.
Bcero 3 waca B wmememo. [Iporpamma Bkirodaer B ce0S TEOPETUUYECKHUE W
npaktuueckue 3aHatus. [lpu ocBoenun IIporpammbl NPUMEHSIOTCS pa3IMYHbIC

(dbopMbI OpraHu3alvK 3aHATUI: TPYIIIOBAsi, TapHAasl, MHIUBUAYaIbHAas.
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Ilnanupyembie pe3yabTaThbl ocBoeHus Ilporpammel [1o
uToram oOydeHus oOyJaromuecs OyayT 3Hamy:

® TCXHUKY O€30ITaCHOCTH W Tpe6OBaHI/I$I, NpCaAbABIIICMBIC K
OpraHu3anuun pa60qer0 MCCTa,

° o mpodeccun Oyaymiero cutu-pepMep M €€ COBPEMEHHBIX
HanpaBJICHUIX;
° 00 OCHOBaX BEJIEHHUS COBPEMEHHOIO (epMEpPCKOro XO3sUCTBa B

TOPOACKHX YCIOBUSX;

° OCHOBHBIE  TEPMWHBI,  TPHUMEHSIEMbIE B  COBPEMCHHOU
arpoOHoJIOTnu;
° OCHOBBI HOBEWIIIMX TEXHOJIOTHH 110 BBIPAIIMBAHUIO KYJIbTYPHBIX

paCTeHI/Iﬁ MCTOJaMHU T'HIPOITIOHUKH

° OCHOBHBIE KOJIOTMYECKUE 3aKOHOMEPHOCTH B JKUBOU MTPUPOJE;

° OuosIornyecKre 0COOEHHOCTH OCHOBHBIX OBOILHBIX KYJIbTYD;

° IIPUEMBI YXOJa 32 OCHOBHBIMH OBOIIHBIMU KYJIbTYPaMH;

° OCHOBHBIE yJIOOPEHHUS U UX CBOICTBA;

° OCHOBHbBIE€ THITbI 3a00JIEBaHUSI OBOIIHBIX KYJIBTYP, MEPOIPHUITHS

I10 3aIUTE OBOIIEH OT OOJIE3HEM;
° HU3MEPUTEIbHBIC TPHUOOPHI;

° COCTaBbI MUTATENBHBIX PACTBOPOB U CyOCTpATHI.

[To utoram oOy4eHust oOyUaromecs OyayT yuemas:
° BBIPAIIMBATh  DKOJOTHYECKH YUCThIE PACTCHHS  METOJAMH
THIPOTIOHUKY ¥ a9POIOHHUKH C UCITOJIb30BAHUEM COBPEMEHHBIX CyOCTpaTOB;

° ONpENeNsATh COCTaB IUTATEIBHOIO pPacTBOpa C MOMOIIBIO
YHUBEPCAIBHOT'0 UHIUKATOPa U MPUOOPOB;

° YMETH MOJIB30BaThCA U3MEPUTEILHBIMU PUOOpPaMU;

° MOATOTOBUTH CEMEHA K MIOCEBY;

° BBIPAIIMBATH KYJbTYPHBIE PACTCHHSI THIPOIIOHHBIM CIIOCOOOM;

° OTpEJIENSATh OCHOBHBIEC THUIIBI 3a00JIEBaHUSI OBOIIHBIX KYJIBTYP;

° MIPOBOJUTH MEPOIIPUSATHS 110 3aLTUTE OBOLIEH OT OoJe3He;

° HAXOJUTh HYXHYIO  WH(MOpPMAIUIO c IIOMOIIIBIO

CIIPABOYHOU U DHUUKJIONEIUYECKOW JIMTEpPATyphl, a TaKXe B CETU

Hntepner.



Y4eOHbId (TeMATHYCCKHM ) TJIAH

COAJEPXAHME ITPOI'PAMMBbI

Ne Ha3panus pa3nena/TeMbl KonuyecrBo yacos Dopmbl
Bcero| Teopuss | IlpakTuka | ATTECTALUU U
KOHTPOJIA
1. 3emJienesne u cuTuepMepcTBO 8 4 4
1.1. | BBogHoe 3ausTHE. 2 1 1
DKonoruyeckue mpoodaemMbl
3eMJIH ¥ TIyTH WX PEIICHHUS
1.2. | I'opojackue u cenbCcKue 2 1 1
KHUTEIH: APY3bs WU
COIIEPHUKHU
1.3. | Curtu-depmep — npodeccus 2 1 1 Texymnii
Oymymero KOHTPOJIb.
Tecr
14. | Cutu-dpepmepctBo — 2 1 1
komnerenims KidSkills
2. PacTeHust M ycJIOBHS HX 21 9 12
BbIPAlIMBAHUS
2.1. | PacTeHus u uX poJib B )KU3HU 3 2 1 Texymuit
4eyoBeKa KOHTPOJIb.
Tect
2.2. | Pactenus u nousa. 3 2 1 Texymmit
I'mnpornonnka KOHTPOJIb.
Onpoc
2.3. | DKoJorHs pacTeHHU 1
2.4. | Obnactu npuMeHEHUs
cuTH(EepMepcTBa
2.5. | Kputepuu or6opa pacteHuit 3 1 2 Texymnii
U1 CUTH-(pepMepcTBa KOHTPOJIb.
[IpakTukym
2.6. | IlogroroBka cemMsiH K IOCEBY 4 1 3 Texymmit
KOHTPOJIb.
Onpoc
2.7. | BelpammBanue paccasl 4 1 3 Texymnit
KOHTPOJIb.
Tect




3. I'mapononuka: BuIbI, 15 8
cy0cTpaThl, yCIa0BUS
3.1. | Buasl rusponoHUKH 1
3.2. | Cucrembl THAPOTIOHUKH U 1
TUAPOTIOHHBIE YCTAaHOBKU
3.3. | CucreMsl OCBELIEHUS U 4 3 Texymmii
aspannn KOHTPOJIb
CamocrosiTenpHas
pabora
3.4. | I'ugpornoHHble cyoCcTpaTh 5 3 Texkymmit
KOHTPOJIb
[IpakTukym
4. IIutaTenbHbIE pACTBOPHI 22 15
JJISL pacTeHuil
4.1. | Kak u ueM nuTarmTCcs 3 1
pacTeHust
4.2. | IlpurotoBiieHue 4 3
MUTATEIBHBIX PACTBOPOB
4.3. | KauecTtBeHHOE 0OHApYKCHHE 3 2
MTUTATEIBHBIX 3JIEMEHTOB
4.4. | Jdebunur mim nepen3ObITOK 4 3
3JIEMEHTOB TUTAHUS U POCT
pacteHui
4.5. | IlutaTtenpHble pacTBOPHI 1JIs 4 3 [IpomexxyTouHbIN
BbIpAlBaHUs pacTeHuil 0e3 KOHTPOJIb.
HO9BRI CamocrosTenbHas
pabora
4.6. | [lapamMeTpsl MTUTATEIHLHOTO 4 3 Texymmit
pacTBopa ¥ UX MOHUTOPUHT KOHTPOJIb
[IpakTukym
5. Texnonorus 44 36
BbIpPaIIMBAHUS
arpokyJibTyp B
THAPONOHHBIX YCTAHOBKAX
5.1. | BelpamuBanue ToMaToB 11 9 Texymnii
KOHTPOJIb
CamocrosiTenpHas
pabota
5.2. | KinyOHMKa Ha TUPOTIOHUKE 11 9 Texymuii
KOHTPOJTb
CamocTosTenbHast

pabora




5.3.

OrypIisl Ha THAPOTIOHUKE 11 2 9 Texymmit
KOHTPOJb.

CamMmocTosTeNLHas
pabora

5.4.

3elleHble KYJIbTYPBI 11 2 9 Texymmit
KOHTPOJIb.

CamMocTosTeIbLHAS
paboTta

HUrorosoe 3ansTue 4 - 4 Wrtorosas
aTTecTalus.
CopeBHOBaHUE

UTOoro 114 29 85

Conepxxanne yueOHOro (TeMaTH4€CKOr0) MJIaHa

Paspnea 1. 3emuienesine u cuTu-pepMepcTBo

Tema 1.1. Beoonoe 3anamue. Ixkonozuueckue npoodiemovl 3emau u nymu ux
peuienusn

Teopus. BBOIHBIN MHCTPYKTaX IO TEXHUKE 0€30MaCHOCTH, MpaBmiia pabOThI B
XUMHYECKOW  jaboparopuu. BBOAHBIE  KOHTPOJIb, BBOJHOE TECTUPOBAHHE.
3HAKOMCTBO C MPOrpamMMOi. DKOJIOTHYECKUE MPOOIeMbl 3eMIIU U IMyTH UX PEIICHHUS:
YTO TaKO€ Halla MJIAHETa C TOYKH 3PEHUS] IKOJOTMU. DKOJIOTHYECKHE MPOOJIeMbI
MPUPOJIHbIE (€CTECTBEHHBIE) U MCKYyCCTBEHHBIC. [loueMy 3Komoruyeckue mpoOeMbl
BO3HUKJIM TOJbKO ceiyac. Kakue BUIBI JEATETLHOCTH YENOBEKa OOJIbIIE BCETO
OMAaCHBI JJI51 SKOJIOTUHU.

Ilpakmuxa. Ilpocmotp yue6HOrO huinbma «I mobGanbHbie MPOOIEMBI 3eMITU».
Tema 1.2. I'opoockue u cenvckue yxcumenu: Opy3vsa Ui CONEPHUKU

Teopusa. 1louBa u uyenosek. [Inomopoaue mousbl. PocT HaceneHus 3eMinu u
poOIeMBl POIOBOIBCTBHUSA. 3aKOH 3aTyXaOIIEro MI0JOPOIUs — MPABAa U BHIMBICEN.
[IpuanHbl TIPOOJIEM € TIPOJOBOJILCTBHEM: POCT TOPOACKOTO HACEICHHs, 3aTpaT Ha
MPOU3BOJICTBO MPOJIYKTOB, IIEH MPHU MEepenpoaxax, pa3BUTHE TEXHOJIOTHI 1 00pbOa
MIPOTUB 3arpsA3HEHUS OKPYKAIOIIEH CPEIbI.

Ilpakmuka. llpoBenenue Oecenpl-nucnyta «Kak MPOKOPMUTH HACEICHUE
3emum.

Tema 1.3. Cumu-gpepmep — npogheccusn oyoyuiezo

Teopua. 1lpuunHbl BO3HUKHOBEHMS mpodeccuu, €€  aKTyaJIbHOCTh:

COBPEMEHHOE CcOcCTosiHMEe 3emuienenust (Ooprba 3a TMJIOOPOJME TIOYBHI, 3aIUTA
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pacTeHUii, paspylieHue MOYBEHHOrO MOKpoBa) W 3koyorus. IlpeumymiectBa cutu-
dbepMepcTBa: CTEPWIBHOCTh  BBIpAIIMBAHMS; HKOHOMHUS IUIOLIAJU; OTKa3 OT
WCIIOJIb30BAHUS IIOYBBI; CHIDKEHUE 3aTpaT HAa €IWHHMLY NpoAaykuuu. Hemocrarku:
OTPaHUYEHHOE KOJIMYECTBO KYJBTYpP; CHUKCHHME KAaueCTBA IPOJAYKIMHU; BBICOKHE
HavyaJIbHbIE 3aTPATHI.

Ilpakmuka. [lpocmotp yueOHoro ¢punsma «Cutu-pepmep». Tect «Uto HY)KHO
3HATh, YTOOBI CTaTh CUTH-(PepMepOM».

Tema 1.4. Cumu-gpepmepcmeo — komnemenuusn KidSkills

Teopusa. Yrto taxoe KidSkills. enn npodeccun curu-dpepmep u He0OX0AUMBIE
HAaBBIKA. 3HAHUS W yMeEHUs. UeMIHMOHAT W yCIOBHS €ro mnpoBeneHus. Kpurepuu
OLICHKH 3HaHWM. MO1yJIi BBITIOJIHEHUS 3aJJaHU M.

Ilpakmuxa. Ilpocmotp dpunpma o uemnuonate KidSkills.
Pasznen 2.PacTenus u ycJI0OBUSI MX BbIPAIMBAHUS
Tema 2.1. Pacmenus u ux ponv 6 Hcu3Hu 4eno6eKka

Teopua. 3HaueHue pacTeHUN B KU3HM 4veioBeka. KylnbTypHble pacTeHUs
(arpokynbTypbl) M uXx kiaccudukamms. Hcrtopuss BoO3AENbIBAaHUSA KYJIbTYpPHBIX
pacteHuii. OCHOBHbBIE OBOIIIHBIE KYJIBTYPBI U UX OCOOCHHOCTH.

Ilpakmuxka. Tect «Knaccudukaius KyJIbTypPHBIX paCTCHUN».

Tema 2.2. Pacmenus u nousa. 'uopononuka

Teopusa. CoppyxectBo pacteHus W mouBbl. OTKyma B TiouBe Oepyres
MUTaTEIbHbIE BEIIECTBA: UCTOPUS BOIPOCA, POJIb MUKPOOPTAaHU3MOB B HAKOIUIEHUU
nUTaTeNbHBIX BellecTB. Bumbl mouB. Kak pactenus npucrnocoOaeHbl K POCTY B MOYBE:
OCOOEHHOCTH CTPOEHUSI KOPHEBOW CHCTEMBbl B Pa3HbIX MOYBEHHBIX YCJIOBHUSX U UX
BJIMSHUE Ha pa3BUTHUE pacTeHus. PacreHus ©0e€3 TOYBBI: Kak O0OECIedyuTh
HEOOXOJUMBbIC YCIOBUSI JUISl JKU3HENAEATENbHOCTH. McTOpusi BO3HUKHOBEHHS
TUAPONIOHUKU KaK HaIpaBJICHUs] MpakTUYecKor Ouonoruu. OTYEro rujipoOnOHUKON
cTaiu 3aHuMaThes Toiabko B XXI Beke. Cutu-gpepmepcTBo U KOCMOC.

Ilpakmuxka. VI3ydeHue CTpPOEHUS KOPHEBOM CHCTEMBI IO/ MHUKPOCKOIOM.
Ornpoc «Posib KOpHEN B TUTAaHUH PACTEHUIN.

Tema 2.3. Ikonozus pacmenuii

Teopua. OakTopbl OKPYXKAIOIIEH CPElbl — BO3AYX, BOJA, CBET — U UX POJIb B
KU3HU pacTeHuid. PacteHuss B IUKOM mOpupoje, caay U TEIUIMIE: OCOOCHHOCTH.
JKu3HeHHOE MpPOCTPAHCTBO: BIUSIHUE HA KU3HEACATEIbHOCTh, 3J0POBbE U NMUTAHUE
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pacteHuil. HMckyccTBeHHbIE (KOHTPOJIMPYEMBIE) VYCIOBUSA JKU3HM PACTEHUN U
000opyI0BaHUE JIJISl UX CO3/IaHUs: I YErO HEOOXOIUMBI.

Ilpakmuka. 1lpaktukymM. 3HAaKOMCTBO C YCTPOMCTBOM H3MEPUTEIbHBIX
npubopoB. N3mepenune ypoBHa ocBemiéHHoctd, PH u BnaxkHoctu cyOcTpara u
Bo3ayxa. Tema 2.4. Obaracmu npumenenus cumu-pepmepcmea

Teopua. OBOLIEBOACTBO (MHKPO 3€JI€Hb, 3€JIEHBIE JIMCTOBBIE KYJIbTYPHI,
KopHerioasl). OBoiHbie (TOMaThl, orypubl). fArogoBoactBo. JlekopatuBHOE
L[BETOBOJICTBO, Ju3aiiH mnomemeHuid. OCOOEHHOCTH BBIpAIlMBAHUSA KYJIbTYpP B
3aBUCUMOCTH OT IUIAHUPYEMOro pe3ysbTara (3€l1eHb Ha Cpe3, IUIOAbI, IIBETHI,
O3€lICHEHNE  TOMEMICHMIA):  MPOAODKUTEIBHOCTh,  yCIOBHS  BBIPAIIMBAHMUA,
0COOEHHOCTHU yXO/1a.

Ilpakmuka. llpaktukym «llombop KynbTyp B 3aBUCUMOCTH OT YCIIOBHiA
BBIpAIIMBAaHMs, OCOOCHHOCTEN yX0/1a U INIAHUPYEMOT'0 PE3yJbTaTay.

Tema 2.5. Kpumepuu omoéopa pacmenuit 011 cumu-gepmepcmea

Teopusa. CeMmeHa Kak OCHOBAa JKHM3HM pAaCTEHHH M HAYallo OTCUeTa B
IUKIINYecKol pabdore cutu-pepmepa. [l1omoBbIe W OBOIIHBIC KYJIBTYpPhI (TOMAT,
orypet, OakJIa)kaHbl, TIEPIIbI, 3eMJISHHKA, IIUTPYCOBBIE). [IpsSHO-THCTOBBIC 3€ICHBbIE
(meTpymika, yKpom, canar, ©O0a3Wiuk, Kpecc-canaT). JleKkopaTUBHO-JIMCTBEHHbIC
(TamopOTHHUKY, aCUANCTPHI, JPAICHBI, KOPAUIUHBI, KOJIECYCh, GUKYCHI). [[BeTOUHO-
JIeKOpaTUBHBIC (IIEJIApTOHUS, HAPITUCCHI, TIOJBITAHBI, KPOKYCHI, PO3BI).

Kpurepuu orbopa pactenwuii. [lo HampaBieHn0: Mpoa0BOILCTBEHHOE, paccaa,
BHYTpeHHee o3esieHeHue. [1o nmpogomkuTenpsHOCTH BhIpamuBanusd. [1o oTHOmEHNIO K
YCJIOBHSIM BBIPAIIMBAaHMSA: OCBEIIEHHOCTh, BBICOTA PACTEHHs, YCTOMYMBOCTH K
MOBBILIEHHOM BIIAXKHOCTH. [IpaBuia XxpaHeHUs CEMsIH.

Ilpakmuxa. llpaktukym «BpiOOp ceMsiH pacTeHUM ISl BbIpAIMBAHHS B
COOTBETCTBUU C KPUTEPUAMMU.

Tema 2.6. Iloozomoska ceman K nocegy

Teopua. Onpepnenenue BcxoxecTH ceMsH. OTOOp ceMsiH — OOHapyXeHue H
OTOpaKOBKa HEXHU3HECIOCOOHBIX CEMSH C IOMOLIbKD COJEBOIO  pacTBOpa.
CoptupoBka u KanmuOpoBka cemsiH. Jlesundeknus cemsH. [uaporepmuueckas
o0pabotka. Pexxum mnporpeBaHHsi CeMsH MJii pa3IUYHbIX OBOILHBIX KYJIBTYP.
XuMuyeckoe mnpoTpaBiuBaHue. PexxuM oOe33apaxxuBaHUs CEMSH Ui Pa3IMYHBIX
OBOLIHBIX KYJbTYp pacTBOPOM II€pMAaHIaHaTa Kalus. 3aMadyWBaHUE B pacTBOPE,
cojieprkalieM OMOJIOTMYECKH aKTHBHBIE BEIIECTBA (3IUH, T'ymar, LIUPKOH, COK ajond).
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CocraB pactBopa. Pexxum 3amaunBanus. bapOoTupoBaHune — oOoraiieHue pacTBopa
kuciopoaoM. OnTuManbHas MPOJOJDKATEIHFHOCTh 0apOOTUPOBAHUS CEMSH TEX WU
uHbIX KynbTyp. [IpopammBanue u sipoBu3alMsi CEMsH. 3akajluBaHue ceMsH. J[Ba
crocoba: BBIEPKKA TMPU TEPEMEHHON TeMmIeparype Wi KpaTKOBPEMEHHOE
poMOpakuBaHue. JpakupoBaHWE CEMSH — TMOKPBITHE CHEIUAIBHOM CMEChIO W3
KJISIIET0 KOMIIOHEHTA M MUTaTelbHbIX BeliecTB. [leckoBanue.

Ilpakmuxa. Onpoc «ITanbl MOATOTOBKU CEMSIH K MOCATKEY.
Tema 2.7. Bvipawguseanue paccaowl

Teopua. TexHonorusi BblpalMBaHus paccajpl. OTOOp NMpaBUIBHOW paccajsbl,
npuéMbl MUKUPOBKH U TEpecagku B TrpyHT. [IpuHIUNBI yXxonaa: MOJUB, yIOOpEHHE.

OnTuMasbHas IUIONIa/b, BHIbI KOHTEHHEPOB, CPOKU U MPHEMBI MOCAIAKH. 3aKaaka

paccaabl. Cpoku ¥ IpUEMBI yXOAa 32 PACTEHUSAMU: PBIXJIECHUE MTOYBBI, OKyYHBAHUE,
IIPOPEKUBAHUE BCXO OB, MOJIMB.

Ilpakmuxa. Tectr «llepBuunblii yxon. Cpokm u npuéMsl yxona 3a
PaCTEHUAMMI.

Paznen 3.I'mapononnka: BU/bl, CyOCTPaThl, yCJIOBUS
Tema 3.1. Buowt cudpononuxu

Teopusa. Bunpl, 0COOEHHOCTH, OOJACTH TPUMEHEHHUS, TIEPCICKTUBHI.

ArperaTonoHvka —BbIpalllUBaHWE pACTEHUH Ha TPAHYJIUPOBAHHBIX  TBEPIBIX
cyOcTpatax C HeEOOJBIION BIAroeMKOCTbIO M MMEPUOJUYECKHMM CMayuBaHUEM
cyOcTpaTa M KOpHEW pacTeHUl NUTATEIbHBIM PAacTBOPOM. XEMOMNOHHMKA — METO/,
0asupyloluiicss Ha HWCMOJIb30BAHMM B KayecTBE CyOCTpara CIEQyIOIIMX BHUIOB
OpPraHMYECKUX MaTepuajoB: BepXoBoW Topd co creneHpto pasznoxenus 30%,
c(arHoBbIli MOX, APEBECHASI KOPA, ONMUJIKH, PUCOBAs LIETyXa, OTXO/Abl XJIOMYaTHUKA U
Ap.
HNonutonoHnka — BbIpAIMBAHME pPACTEHUI HAa HOHOOOMEHHBIX Marepuanax.
AsporuponoHuka (a’3pornoHuKa) — METOH, 0a3UPYIOIIMICS HA OKCUIE€HALMU BOJBI
nyTeM MNPOXOXKAECHUS €€ 4yepe3 Bo3ayX. s 3Toro mpuMeHsrOTCS BO3AYIIHBIE WU
BOJSIHBIE HAcoChbl. ['MIpoOKyibTypa (BOAHAas KyJIbTypa) — METOHA, IPU KOTOPOM
pacTeHHss YKOPEHSIOTCS B TOJICTOM cJoe cyOcTpara, a oOecrnedyeHue pacTeHHi
OUTATEIbHBIM PACTBOPOM IPOU3BOJUTCS OOBIYHBIM IOJMBOM CBEPXY. XalINOHUKA —
MeTof, Oa3upyloliuiics Ha  IPUMEHEHUUM  COBPEMEHHOIO0  00OpYAOBAaHMA,
NO3BOJISIIOLIEr0  CO3/1aTh HauOojee OnaronmpusiTHbIE YCIOBUS JJIi pocTa U
MaKCHUMaJIbHOM peain3alii TeHETUYECKOro MOTEHMANa PACTEHUS.
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Ilpakmuka. JOxckypcusa B HeHTp «CHpHyC» Uil 3HAKOMCTBA C CHUCTEMaMH
TUAPOITOHUKH.

Tema 3.2. Cucmemwt 2uOpoOnOHUKU U 2UOPONOHHBIE YCIAHOBKU

Teopusa. Cuctembl TUAPOIIOHUKHU: MACCUBHbBIC, MEPUOJANYECKOIO 3aTOILICHUS,
KarelIbHOTrO OpOIIeHUs ITuTaBarolieit 1miaTdopmel/TyookoBoaHas Kyiabrypa (DWC).
Texnuka mnurarensHoro cnost (NFT), Texnuka rimyounnoro motoka (DFT).
BeprukanbHoe BbIpammBaHue. MeTon TOJUIAHJACKOrO Beapa. MarasuHHble |
caMojie/IbHbI€  YCTaHOBKH. YcrTaHOBKH: «CubePot»; «Anpocany; «J/lomamHss
MUKpo3eneHb»; «AquaPot»; «buononuk 3»; «HydroComplex 24». OcoOGeHHOCTH.
Ha3nauenune. CamojenbHble THAPONOHHBbIE yCTaHOBKH. HeoOxoaumblii Marepuan:
IUTACTUKOBBIE OYTHUIKHM/ TUTACTHKOBBIC TPYOBI; MPUOOPHI (TEPMOMETPHI, adpPaTophl,
ocpenienue). [Ipuémel u cpeacTpa st 00paboTKH 1 00e33apaKUBaHUE THIPOIIOHHBIX
SYEeK.

Ilpakmuka. [lpakTukyMm. «3HAaKOMCTBO C YCTPOMCTBOM U MPUHIMIIAMU PaOOThI
TUIPONOHHBIX YCcTaHOBOK «buononuk 3» u «HydroComplex 24».

Tema 3.3. Cucmemnt océeuienusn u apavuu

Teopua. Cser. BiugHue cBeTa Ha pa3BUTUE PACTEHUN:  SPKOCTb
(cBeTONMIOOUBBIE, TEHENIOOUBBIE), MPOAOJIKUTEILHOCTh OCBEIICHUS! (JTMHHOIHEBHEIE,
KOPOTKOJHEBHbIE). OCOOEHHOCTH pOCTa W Pa3BUTUS MPU PA3IUYHON JUIMHE JIHS.
CrekTpbl cBeTa (IMHA BOJHBI) M WX BIMSHUE HA pAcTeHHS B pa3HbBIX (azax
pa3Butua. @orocuHrernueckas aktuBHas paguauus (nanee —DAP). UHTEHCUBHOCTD
ocBelieHus. Pa3sHOBUAHOCTH Jiamm. Aspaiusi NUTATebHOTO pPAacTBOpa. 3HAYECHHE.
[IpocThie cuctemsl asparu. Aspanus Ha npuHiune 3¢pdexkra Bentypu.

Ilpakmuka. CamoctosiTenbHast pabora. Co3aHUE CHCTEMBI OCBEIICHUS
THJIPOIIOHHOM YCTaHOBKH M3 CBETOAMOMIHBIX TUpNgHA. OmpeneineHre MHHHUMAIbHO
HEO00XOIMMOI OCBEIIEHHOCTH.

Tema 3.4. I'uopononnwie cyocmpamat

Teopusa. CyOGcTpaT — 3aMEHUTENh TOYBHI. JleneHne rupornoHHbIX CyOCTpaToB.
Heoprannueckue TUAPONOHHBIE CYOCTpaThl: MUHEpaJbHAsl BaTa, JIABOBBIE IMOPOJIHI,
nemM3a, TIEpJIUT, BEPMUKYJUT, TPaBHid, TPAHUTHBIA IICOCHb, IECOK, KEPaM3uT,
IIEOJIUTHI, TUaporelb. OcobeHHOCTH U TIpenmyiecTBa. OpraHuvecKue THIPOIIOHHBIE
cyOCTpaThl: ONMWIKHA, KOKOCOBasi Koipa, TopdsHoir Mox. OcoOEHHOCTH W
npeuMyinectsa. becriousennsie cMecu. Bona. OcoGeHHOCTH U MPEUMYIIECTBa.

Ilpakmuxa. Tect «CBONCTBA pa3NIUYHBIX CyOCTPATOBY.
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Pa3neu 4. IlutareabHbie pACTBOPHI ISl PACTEHHIH
Tema 4.1. Kak u uem numaromcsa pacmeHnus

Teopusa. YcioBus, HEOOXOAUMBbIE M1 POCTa U pa3BuUTUs pacTeHui. CriocoObl
NUTAHUS JKUBBIX OPraHU3MOB: aBTOTPO(PBI U TreTepoTpodsl. JIUCThST U KOPHH, HUX
ctpoenne U (yHkuuu. PasgenbHoe mnuTaHue. Bo3aymiHoe nHUTaHUWE PpACTEHUA:
yriaepoa W KUciopod (IMcTbs). MMHepalbHOE IHUTAaHUE PACTEHMH: Makpo- u
MHUKpO3JIEMEHTHI (KOpHH). MakposieMeHThl: a30T, pochop, Kanui, Kaablui, Maraui,
cepa. MUKpO3JIEMEHTHI: Xkene30, 00p, MapraHell, Melb, LUUHK. VX poiib B >KU3HU
pacTeHHuil. VICTOUHMKNM MHMKpPO- M MAaKpOXJIEMEHTOB Ul NHUTAHUS pacTeHHUW. BriHOC
MUTATEIbHBIX BELIECTB U3 NTOUBBI PA3HBIMU KYJIbTYPHBIMU PACTEHUSIMU U CIIOCOOBI UX
nononHeHus. «[loBapay» s pactenuit (MukpoOsl, rpudsl, uepsu). [louemy pacteHus
«EIAT» TOJIbKO PACTBOPUMBIE BEIECTBA; MOHBl XMMHUYECKHX BellecTB. I[Ipu3zHaku
HEZ0CTaTOYHOI'O IUTAHUS PACTEHUI OTAEIBbHBIMU MUKPO- U MAaKPO3JIEMEHTAMU.

Ilpakmuxa. Ilpocmotp yuebHOrO huinbma «lluranue pacTeHuin».
Tema 4.2. IIpuzomosienue numamenbHbvlX PACMEOPOE

Teopusa. IlutaTenbHble pPacTBOPHI: MAaTOUHBIE PACTBOPBI, paboyue pPacTBOPBHI.
[TpaBuiia 1 TexHHKa 0€30MaCHOCTH PadOThl C XUMUYECKUMH BeriecTBaMHu. CriocoOBbI
pacTBOpPEHMsI XUMUYECKUX BelecTB. PaznenbHoe pacTBopeHre. XpaHEHHE MaTOYHBIX
u pabouux pacTBopoB. lIpuroroBneHue pabouero pacTBopa: IOCIEAOBATEIBHOCTh
PacTBOPEHUS MAaKPOIJIEMEHTOB (CEPHOKHUCIBIA MarHuii — CEJINTpa — HaTPUI XJIOPU]T —
aMMOHMI (POCPOPHOKUCIBII) U MUKPOIJIEMEHTOB.

Ilpakmuka. Ilpaktukym. [IpuroroBieHue pabouero pactBopa ¢ IehUIKUTOM
OJTHOTO M3 MHUTATENbHBIX 3JIEMEHTOB (a30T, docdop, kanuii). Beicagka paccaabl B
TUJIPOTIOHHBIE STYEHKU ¢ ITUMH pacTBOpaMu JJi U3y4eHHUs OCOOCHHOCTEHN pocTa.

Tema 4.3. Kauecmeennoe oonapysicenue numamenbHwvix 3J1eMeHmM 08

Teopusa. KauecTBeHHOE OOHApYKEHUE TUTATEIHHBIX 2JIEMEHTOB KapOOHATOB
KaJIbIUsl U MarHus B 3051€. CocTaB 3016l pacTeHuid. KauecTBeHHOE 0OHapyKeHHe
KapOoHaTa kanus B 3071e. KauectBeHHoe oOHapykeHue GpocdaToB B 301€.
KauectBennoe onpeneneHue azora. Berpedarommecs B ObITY MaTEpHANbI, U3 KOTOPBIX
MOTYT OBITh MOJYYEHBI COJIM a30THOM KUCTOTH. BeTpevatonuecs: B ObITY MaTepualbl,
U3 KOTOPBIX MOTYT OBITh MOJy4eHbl KaJMiiHbIe coiiu. Bcerpewatoniuecss B OBITY
MaTepHalibl, U3 KOTOPBIX MOT'YT OBITh MOJY4Y€HBbI KajibliueBble conu. lluTaTenbHble
PacTBOPHI U3 JIOMAIITHAX XUMHKATOB.

Ilpakmuka. Ilpaktukym. CocTtaBieHue mnuTareabHoi cMmecu Kooma wu

YecHOKOBA J71s1 paccabl OBOLIHBIX KYJIBTYP.
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Tema 4.4. /lecpuyum unu nepeuzdbimox nemeHmos NUMAHUA U POCH
pacmenui

Teopusa. [lepuuut 311eMEHTOB NMUTAaHUA U pocT pacteHuil. bouka JInOuxa. Kak
BJIUSET HEAOCTATOK MHUTATENbHBIX 3JIEMEHTOB Ha pacTeHue u ypoxai. [lpuszHakum
nepunura. IlposBieHus npu3HaKoB JedUIUMTa Ha pa3HBIX OpraHax pacTeHUs.
bone3uun pactenuil. Ilepen3ObiTok 3reMeHTOB nuTaHus. [IposBieHus NpU3HAKOB
nepen30bITKa Ha pa3HbIX OPraHax pacTEHUS.

Ilpakmuka. IlpaktukyM. CpaBHEHHE pOCTa PACTEHHI HA MOJIHOM MUTATEIbHOMN
cpene U ¢ AeUIMTOM OJHOTO M3 MHUTATENbHBIX 3JEMEHTOB (a30T, dochop, Kamuii,
kanpiuii). CocTaBieHHe TaOJNHIIBI TPOSBICHUS NPHU3HAKOB JeUIIMTa HA Pa3HBIX
OpraHax pacTEHUs.

Tema 4.5. [lumamenvhvle pacmeopuvl 014 8bIPAUUEAHUA PACMEHUL De3
nouenl

Teopua. Buapl nuTarelbHBIX pPAacTBOPOB U TUAPONOHUKH. KOHTpOIb
pacTBopa ISl THAPONOHUKH. ['0TOBBIE pacTBOpHI. [IpUroTOBIEHNE pacTBOpAa CBOMMU
pykamu. [IuraTenbHble pacTBOPHI AJIsI PA3JIMUHBIX KYJIbTYp. PacTBOpsI Al pacTeHui,
TpeOytomux pH Oonbmie win Mesbmie 6,5. IlpaBuwia mnogdopa NUTATENBHBIX
pactBopoB. PactBop Knoma, Xormanma. Copaep:kaHue€ MakpO3JIEMEHTOB ITUTAHUS
pacTeHUil B MUTATEIbHBIX PACTBOPAX.

Ilpakmuka. CamoctosiTenbHass pabota. PacuéT mnuTaTtenbHBIX CMeced Jjist
BBIPAIIMBAEMbBIX PACTEHUM.

Tema 4.6. Ilapamempot numamenbHo20 pacmeopa u ux MOHUMOPUH?

Teopusa. IlapaMeTpbl TUTATEIBHOIO PACTBOPAa U UX MOHUTOPUHI. JKECTKOCTH
(Munepanuzauus), pH, snekTponpoBogHOCTb. bydepHocTh pacTBOpoB. XenaTbl U UX
ponb B noxanep:xkanuu ypoBHs pH. Mugukaropsl. [IpuOopsl ang onpeneneHus: 3THX
nokasareneit: pH-metp, kouaykromerp, TIC-metp. [IpaBuia paboTsl ¢ mpudbopamu.

Ilpaxkmuka. Ilpaktuxkym. Onpenenenne pH, 371€KTponpoBOIHOCTH PacTBOpPA.

Pa3nen 5. TexHos10rusi BLIpAIIMBAHUA arPOKYJIbTYP B THAPONOHHBIX
YCTAHOBKAaX

Tema 5.1. Boipawgusanue momamoes

Teopusa. Ilopbop  copTOB sl BBIpAIIMBaHUA:  JECTCPMUHAHTHBIC,
MOJIYJIETEPMUHAHTHBIE U UHJIETEpMHUHAHTHBIE copTa. CrocOOBI TOYYEHHUs paccabl.
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BoeipamuBanue B pa3HbIX CcyOcTpaTax: MUHEpalibHas BaTa, BEPMUKYJIUT, MEPJIUT,
rpeuMInHble OTXoAbl. lluTarensHble pacTBOpBL. YXO04 3a pacTeHUsIMUA. bone3Hu
TOMAaTOB U Mepbl OOPHOBI C HUMH.

Ilpakmuka. IloaroroBka u ykiaaka cemsH ToMatoB («/pyxkok F 1»,
«HoBuuok», «Amnsacka», «laBpol») B cHeUUANbHbIE MPOOOYHBIE OPHUKETHI.
[lepeknaaka OpUKETOB C cakeHIIaMu Ha Ook. HamonHeHwe ropikoB TruIpONOHHOM
cucrembl «HydroComplex 24» cy6ctparom. IloaroroBka muraTteinbHOro pacTBOpA.
[lepecagka pocTKOB B FOPIIKM C CyOCTpaToM. YXOJ 3a paccanoil (KOHTPOJIb YPOBHS
KOHIICHTPAIIMU THUTATENIbHBIX BEHIECTB, TEMIIEPATypHbIM PEKHUM, OCBELICHHOCTb).
ITonsizka. OnbuieHne. Koutpomib 310poBbs ToMaToB. [lonydenue ypoxas. [Hukia 100
JTHEH.

Tema 5.2. Knyonuka na 2uopononuke

Teopusa. Bwibop coptoB. OTOOp paccanabl Uil TOCAJAKW: TMpaBuia BbIOOpa
pOXKKOB (po3eTok). CeMeHHOE pa3MHOXKEHHE paccajbl Ha THAPONOHUKE. BbIOOp
crocoba BBIpAIIMBAHUS: TUTATENBHBIA PACTBOP, KamleNbHBIM TOJIWB B CyOCTparte,
BomHas KynbTrypa. OcobOennoctu yxona. I[loaroroBka k cOopy yposkas: yaalieHHE
MIEPBBIX IIBETKOB, y/IaJICHHE YCOB, OTPAaHIMYCHUE TTOIOHOIICHHUS.

Ilpakmuka. Bricanka paccansl kiyoHuku («®pecka F 1», «Kenroe uyno») B
SAYEHKH, HANOJIHEHHbIE cyOcTparoM ruaponoHHoi cuctembl «HydroComplex 24».
Habmronenne 3a paccagoin. Ilogaya mmraTebHOrO pacTBOpa. YXOHa 3a paccaaoun
(KOHTPOJIb YPOBHSI KOHIICHTPAIIMM MUTATEIBHBIX BEIIECTB, TEMIEPATYPHBIMA PEKUM,
OCBEIIEHHOCTb, BIIaXXKHOCTh). OnblneHue. [lonyuenne ypoxas. [{ukin 60 nHeil.

Tema 5.3. Ozypust na zudpononuxe

Teopusa. 1lonGop coOpTOB JUIsl BHIPAIIMBAHUS: PAHHECTICIbIE U CPEIHECIICIIIC
copta, copra s BbIpamuBaHus B Teruiax. CrnocoObl TOTYyYEeHHUS Paccajbl.
BripamuBanue B pa3HbIX cyOcTpaTax: MUHEpalibHas BaTa, BEPMUKYJIUT, BOJHAS
KyapTypa. Ilonmyuenne paccanpl: nurarenbHble cMecu. KylbTMBHpOBaHHME OTypLOB:
MATATENbHBIE CMECH, OMOPbI JJIsi PACTCHH. YXOJ 3a PACTECHUAMU: MPHUILHIIKA,
MOJBSI3KA TUIETEH, peryaupoBaHue IBETEHHUS. boie3Hu orypioB U Mepbl 0OpbObI C
HUMM.

Ilpakmuka. 11oAroToBKa U yKJIaaKa CeMSH OrypioB («JIMIUIMyT») B CrielMabHbIE
npoOouHble OpuKeThl. HarmomHeHne ropikoB ruipoIIOHHON CUCTEMBI
«HydroComplex 24» cybctpaTom (Topd 1 MuHepanbHas Bara). [loaroroska
HHUTaTEeIbHOro pacTBopa. Ilepecagka pocTKOB B TOPUIKHU ¢ CyOCTpaTOM. YXO[ 3a
paccaioif (KOHTPOJIb YPOBHS KOHIIEHTPAIIMU MUTATEIbHBIX BEIIECTB, TEMIEPATypPHBIN
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pexnM, ocBeleHHOCTh). [Toassaska. OnbuieHne. KoHTpoib 310pOBbs OTypLOB.
[Toyuenue ypoxasd. Lukn 40 nueit.

Tema 5.4. 3enenvie Kynomypol

Teopusa. OCOOEHHOCTM THAPOIOHHBIX YCTAHOBOK ISl 3€JIEHBIX KYJIBTYp:
ycrporctBo. lloaroroBka paccanel. Ilpuémbl BbICaiKu paccaabl B THAPOIIOHHYIO
YCTAaHOBKY. YCIIOBHS BBIpPAllMBAaHUA: TEMIEPATypa, OCBEIIECHHUE, NHUTATEIbHbIE
PacTBOpBI.

Ilpakmuka. 1loaroroBka s4YeeK THIPONOHHOM YCTaHOBKH «DBHOIMOHHK 3».
3anonHeHue s4yeek cyoctparoM (cMech Topda u mepnuta). [loceB cemsiH canata
(«Crapaiirep», «Mypaii»), ykpomna («Kubpaii») n mmunaara («Marogop»). [lonus.
Mapkuposka. IIpopamusanue. KoHTpoab Temneparypsl U ocBemeHHOCTH. [lonuB u
noakopmka. IloaroroBka nurarenbHOro pacTBopa. BelpanuBanue. Yxo/ 3a paccaion
(KOHTPOJIb YPOBHSI KOHIICHTPALIMKM MUTATEIbHBIX BEIIECTB, TEMIIEPATYPHBIN pPEXKUM,
ocBenleHHOCTh). [Tonyuenue ypoxas. [{ukn 30 gHeil.

Paszpnes 7. Utorosasi arrecrauus. CopeBHOBaHUSA
Ilpakmuxa. Yuactue B copeBHoBaHMsX 1o ctanaaptam KidSkills.

®OPMbI KOHTPOJIA 1 OHEHOYHBIE MATEPHUAJIBI

PesynbratuBHOCTH 0OOyueHUs 0O€CHeUYHBAaeTCs NPUMEHEHHEM Pa3IMnYHbIX
¢dbopM, METOAOB U MPHUEMOB, KOTOPbIE TECHO CBA3aHBI MEXIY COOOW M JOMOJHSIOT
Ipyr apyra. bonpmas 4acTe 3aHATHI OTBOOUTCS MNpakTHueckoi pabore. B xoxe
NPAaKTUYECKOH  JIEeATENIbHOCTH TeNaror TaKTUYHO KOHTPOJIHMPYET, COBETYET,
HaIpaBJsIeT 00yYaroMIMXCA.

Tekymuid KOHTPOJb YPOBHS YCBOEHHMS MAaTe€pHUalla OCYLIECTBIIETCSA 10
OKOHYaHUM W3YYEHUS KaXKIJOW TEMbl — BBINOJHEHUEM IPAKTUUYECKUX 3aJaHUM.
[TpoMexyTOUHBII KOHTPOJIb MPOXOAUT B CEpeArHE yueOHOro roja B opMme TecTa.

WTOroBbIil KOHTPOJIH MPOXOIUT B KOHIIE Y4€OHOTO Tojia — B (hopMe 3a4€THOM pabOTHI.

Dopmul npoeedenuﬂ ammecmauuu.

° TECT;

° MPAaKTHKYM;

° OIpoc;

° camMoCTOsITeNbHAs PadoTa;
° COpPEBHOBAHHE.
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OPTAHMBAIIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUA
PEAJIMZALIUU TPOI'PAMMBbI

Peamusanma IIporpamMMbl CTpOMTCS Ha NPUMEHEHHHM AKTHUBHBIX METOJOB
oO0yueHusi, 4To OOecreuyrBaeT JIOTUYECKUH MNEepexo]l OT U3YUYEHHUS TEOPETUUYECKUX
OCHOB CUTHU-(hepMepCTBa K MPOBEACHHUIO IPAKTUYECKUX padOT B JaHHOM 00JacTH.

OcHoBHast (QopMa TPOBEIACHUS 3aHATUS— 3AHATUE KOMOMHHUPOBAHHOE,
COCTOSIIIEE M3 TCOPETUISCKON U MPAKTUISCKOM YaCTeH, MpuyeM OOJIbIIee KOTUICCTBO
BPEMEHH 3aHUMAET MPAKTHUUECKasl YaCTh.

[Tpu npoBeeHNN 3aHATHI TPATUIIMOHHO UCIIONIB3YIOTCSA TPU (OPMBI padOTHI:

° 0eMOHCMPAYUOHHASA, KOTIa 00YYaIOIIMeECs CIYIIal0T OOBsICHEHUS
nemarora W HaOJMIOAAIOT 3a JEMOHCTPAIIMOHHBIM JKPAaHOM WM JKpaHAMH
KOMITHIOTEPOB Ha YUCHUUYECKHX PabOvINX MECTax;

° @poumanvHas, Koraa oOydaroluecs CHUHXPOHHO pPabOTaloT MOj
yIPaBJICHUEM I1€/1arora;

° CamMocmosimenbHas, KOTrJa oOydaronrecs BBITIOJTHSIOT
WHIUBUIyaJIbHBIC 3a/IaHUS B TEUCHNUE YaCTH 3aHATUS WIH HECKOIBKUX 3aHITHIA.

[TonoOHast opranuzanus o0yd4eHHsI CIOCOOCTBYET Pa3BUTHIO MO3HABATEIbHON
AKTUBHOCTHU U TBOPYECKHUX CIIOCOOHOCTEN 00yUarommxcsl.

MarepuajbHo-TexHHYecKHe ycaoBus peaqudauuu [Iporpammsi

[IponykTuBHOCTE PabOTHl BO MHOI'OM 3aBUCUT OT KauyecTBa MaTepUaIbHO-
TEXHUYECKOTr0 OCHAILEHHs Ipouecca, HH(PPACTPYKTYphl OpraHU3aldd M HHBIX
ycnoBui. 11 yCcnemHoOro npoBEAEHUs 3aHATUNA W BBIIIOJHEHUS IIPOrpaMMbl B
IIOJITHOM 00BEME HEOOXOANMO CIEAYIOILIEE.

Hnd)pacmpvkmvpa opzanulauuu.

° y4eOHBIN KaOWHET;
° nabopaTopus THAPO/adPOMOHUKH.

Yueono-memoouueckue cpeocmea:

° KOMIUIEKT  y4eOHO-HArflsgHBIX  TOCOOMH 1O  CO3aHHUIO
a’pO/TUIPOTIOHHBIX YCTAHOBOK;

° KOMIUIEKT Y4€0HO-METOIMYECKON TOKyMEHTAlUH;

° HATJISIAHBIC ¥ WJUTFOCTPATUBHBIEC TOCOOUS M CXEMBI;

° TaOJUIBI-TTAMSITKH;
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HaBBIKOB.

pa3IaToyHbIi MaTepuail U HH(OOPMAIIMOHHBIA MAaTEpHAlT;

AUJAKTUYCCKHUEC KapTOUKHM JJII KOHTPOJIA 3HaHI/II>’I,

Texnuueckue cpeocmea ooyuenus:

HOYTOYKH C BbIX0JI0M B MIHTEpHET;
BUJICOTIPOEKTOP;
JKpaH;

BHJICOKaMepa.

Ooopyoosanue u mamepuaavl 01 3AHAMULL:

«["aBpom;

MUKPOCKOIIBI;
JYTIbL;
HACTOJIbHBIE BECHI;

XOJIOAUTIBbHHK,

YMEHUU,

XUMHYECKas mocyza (MepHbIe KOObl, MEPHBIE CTaKaHBbI);

MUTETKY;
CTEJUIAXKH;

miacTukoBbie ctakanbl (50 u 100mi);

JIaMITbl CBETOUOAHBIE;

TUAPOIIOHHAS YCTaHOBKa «brononuk 3;
runpononHas yctaHoBka «HydroComplex 24;
UHCTPYMEHTHI;

WU3MEPUTENBbHAS JICHTA;

TIC-merp;

pH-merp;

dbotomerp;

nepyaTKu MEIUIIUHCKUE;

cemeHa canara «Crapdaiitep» u «Mypaiiy;
cemeHa ykporna «Kubpaiiy;

ceMeHa mmnuHara «Marozxop;

cemeHa TtomaroB«/pyxok F 1», «HoBuuok,

paccana kiyonuku «@pecka F 1», «Kenroe aymgoy;
19
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o ceMeHa orypuos «JInmunyr»;

° cyOcTpaThl (KOKOCOBOE BOJIOKHO, TOP(], KEPAM3UT, IEPIUT Pa3HbIX
(dpakuuii, BEpMUKYIUT, IECOK, MUHEpAIbHAs BaTa);

® XUMHUYCCKUC PCAKTUBLI OJISI ITIMTATCIIBHBIX CPCI;

o KOMILJIEKCHBIE ynoOperust (a30THOKUCIBIA — Kalui 151
Kanbelui, cynepdocdar, cCepHOKUCIBINA Kalluii, CEpHOKHUCIIBIN Marauii).
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