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HOACHUTEJBHASA 3AIIMCKA

JononnurenpHas o0rieobpazoBaTenbHas o0IIepa3BuBarolas mnporpamma «Jlabopatopus
IOHOrO HccienoBatens» (manee — IlporpamMma) ecTeCTBEHHOHAYYHOM —HamNpaBIIEHHOCTH
O3HAKOMUTEIILHOTO YpOBHS, HallpaBieHa Ha (GOpPMUPOBAHHE Y OOYYaroIIMXCS HAaBBIKOB
CUCTEMHOTO MBIIIJICHUS, Pa3BUTHE OPraHU3aTOPCKUX, HHTEIUICKTYAIbHBIX M TBOPYECKHX
criocoOHOCTel U pazpadotana yuutenem ouosoruud MbOY «COIL Nel196» Koponesoit K.B. (r.
Cesepck, 2020 r.).

bricTpeiif poct HaceneHuss 3emiu co3fall OoJpiive MpoOjemMbl ¢ 00ECIeYeHHEM €ro
MPOJOBOJIBCTBHEM. XOTS «3€l€Has pPEBOJIONUS» TMO3BONMIAa B 2-3 pa3a yBEJIUYUTh
YPO’KaiHOCTh OCHOBHBIX KYJBTYp, & TEHETHUECKH MOTUDUIIMPOBAHHBIC PACTEHUSI — OOJIETYUTh
00pb0y C O0JIE3HIMH, BPSAUTEIAMH M HEOJIAroNMpUSITHBIMHA YCIOBUSMHU, OCHOBHBIE TTPOOIEMBI —
YXYIIIEHUE TIOJOPOJHS MOYB U3-3a HEMPaBHJIBHOW 0Opa0OTKH M 3aBHCUMOCTH YPOXKAeB OT
MOTOHBIX M KIUMATHYECKUX YCIOBUH HE peuieHbl. V3-3a m3MeHeHus KiumaTa U H3-3a
HETPaBWIbHOW 00paOOTKH IMOYB TUIOMIAAN TUIOJOPOJHBIX 3€MENlb IMOCTOSHHO COKPAIIAOTCH.
[Ipy >TOM 3HAUMUTENbHOE YBEIMYEHHUE TOPOJCKOrO HACEICHHMsS NIPUBOAUT K TOMY, UTO
TPaJUIIMOHHOE CEIIbCKOE XO3SHUCTBO YK€ C TPYAOM CHpaBJsieTCs ¢ 3ajadyeld oOecredeHus
TOPOJIOB MPOJIOBOJILCTBUEM U HYXKIA€TCS B JOMOJHEHUHU. TakuM JTOMOJTHEHHEM JOJKHBI CTaTh
HOBBIE TEXHOJIOTHH, KOTOPBIE MO3BOJISIOT B TOPOACKHX YCIOBHAX 0€3 MCIIONB30BAHUS 3E€MIIH,
9KOHOMsSI PECypChl, BbIpAllMBaTh PAcTEHUs M MOdy4yaTh ypokau. I[locrmemHue aecsaTuneTus
NOJYYHJIM  Pa3BUTHE TEXHOJOTMHM BHETPYHTOBOTO pACTEHHEBOACTBA — THAPOIIOHMKA,
aKBaloHUKa M a’ponoHuka. OHU TMO3BOJSIOT B HECKOJBKO pa3 YBEIMYUTh YPOXKAHHOCTB,
COKPATHTB JI0 IECATH pa3 MOTpeOICHHE BOABI U 0 YEThIpEX pa3 — yJ0OpeHHH, JydIlle 3alUTHTh
pacteHus oT OoJje3Hell, He 3aBUCETh OT MOTOAHBIX U KIMMATHYECKUX YCJIOBHHA U IMOJIy4aTh
NPOAYKIMIO KPYTJIOTOJUYHO. OTH TEXHOJOTMH HAa3bIBAIOT CHTU-(EPMEPCTBOM (TOPOJCKUM
bepmepcTBOM).

ITo mporuozam skcnepToB, npodeccusi cutu-pepmMepa B CKOPOM BPEMEHU CTAaHET KpaiiHe
BOCTpeOOBAHHOM, OATOMY yKe ceidac eil yaemnsercs 60ybl10e BHUMaHHE.

[Tporpamma MOXeT OBITh HCIOJIB30BaHA NMPU TOATOTOBKE K YYaCTHUIO B PETHOHAIBHOM
koHKypce «[Ipokauaii cBou SKillsy.

AKTYaJlbHOCTBH TIPOTpaMMBbl O0YCJIOBJIEHAa TEPCIEKTUBHOCTHIO JTaHHOW mpodeccun,
MOCKOJNIBKY CUTH-(pepMep 3aHUMAETCsl MMPOSKTUPOBAHUEM M 00YCTPOMCTBOM TOPOJCKUX (epM,
JAIONIMX BO3MOYKHOCTH JKUTEJISIM KPYITHBIX TOPOJIOB 3aHUMATHCS CaJJ0BOJICTBOM M BBIPANTUBATH
OpraHWYECKU YHCThIE MPOAYKTHI B Mpeaenax ropoga. OOydyarommecs MoilydaT 3HAHHE OCHOB
CEIIbCKOTO X035IMCTBA, HABBIKK PAaOOTHI C TEXHUKOW U 000PYIOBAaHHEM.

HoBuszna IIporpammsl 3akiio4yaeTcs B TOM, YTO B HEH Mpeajaraercs paciiupeHHOe
W3YYCHHE M TPAKTUYCCKOE HCIOJIH30BAaHUE HOBEHIIMX TEXHOJIOTUH BBIPAINMBAHUS OBOITHBIX
pacTeHUN.

Ieparoruveckas uesecoodpaznoctb IlporpaMmbl 3akitoyaeTcsi B TOM, YTO 3aHATHS
CIIOCOOCTBYIOT Pa3BUTHIO TIO3HABATEIHHOW W TBOPYECKOM AaKTHUBHOCTH OOydYarOIIUXCs,
HampaBJIeHbl Ha HMHTEUICKTYaIbHOE W HSMOIMOHAIBHOE pa3BUTHE, (QOPMHUPYIOT YMEHHUS U
HABBIKU MPAKTUYECKOM U HCCIIEI0BATENIbCKON JIeATEIHbHOCTH, TIOMOTAIOT B MPodecCnoHATbEHOM
CaMOOTIPEICIICHUH 1 ITPUBIICYEHUH K COBpPEMEHHOMY (DepMEPCKOMY XO3SIHCTBY.

OtauuuTtenbHas ocodeHHOCTH [IporpaMMBbl COCTOUT B TOM, YTO OHA SIBJSIETCS] MOITHBIM
0o0pa3oBaTeNbHBIM ~HHCTPYMEHTOM, COYETAIOMIMM B ce0e BO3MOXXHOCTH  TIOJYYEHUS
00y4JalIMMUCS TEOPETHYECKUX 3HAHUW W OCBOEHHUS MPAKTHYECKUX HABBIKOB B 001acTH
BeJIeHUS pepMEepCKOro X035HCTBA.

[IporpamMmma sIBisSIeTCS  TPAKTHKO-OPUEHTUPOBAHHOW, TIONYyYCHHBIC 3HAHUS MOTYT
MPUMEHATHCSI B JalbHEWINEH JKU3HMU, YTO CIOCOOCTBYET HX COIMAIBHON aJanTaiuu
00yJaromuxcs.

Lenp mnporpaMMbl — O3HAKOMHUTH OOYYarOIIMXCA C COBPEMEHHBIMH METOJAMHU
OpTraHMU3aIy U BeJeHUS (ePMEPCKOT0 X03HUCTBA B YCIOBHIX TOPOIA.

Peanuzanus noctaBiaeHHOH 11e/M IpeycMaTpUBAET pelIeHHe psijia 3a/1ad.



3axayu nporpaMmbl

Obyuarowue:

® CdopmupoBaTh HaualdbHbIE 3HAHUS IO OCHOBAM I'PaMOTHOI'O BEACHHSI COBPEMEHHOI'O
CUTH-(PEPMEPCKOTO XO3SHUCTBA;

® 00y4uTh NPUMEHATH HA NMPAKTUKE TEOPETUYECKUE 3HAHMSI IO OCHOBAM BEJICHUS CUTHU-
bepmepcKoro xo34iucTBa;

® chopmupoBaTh TIpEACTAaBICHHE O PACTCHHEBOJACTBE KaK O Hayke M 00 OBOIIHBIX
KYJIbTYpPax, UX IPOUCXOXKIEHUH, CIIOCO0aX BBIPAIIUBAHUS;

® copMupOBaTH HABBIKK U YMEHUS 110 YXO/AY 32 KYJIbTYPHBIMU PACTCHUSMU;

® (00y4yuTh NPUMEHEHUID METOJOB THAPONOHUKA M a3PONOHUKH B BBIPAIIMBAHUU
KYJIbTYPHBIX PACTCHHIA;

® 00yuuTh paboTaTh C XUMHUYECKUM M OMOJOTHYECKHM 000PYIOBaHUEM;

® cdopMUpPOBATH HABBIKK MOUCKA HH(OPMALIUU, pabOTHI CO CIIEIMATBHON JTUTEPATYPOH.
Paszsusarowue:

® Da3BUTh YMEHUS U HABBIKA CaMOCTOSITENILHOTO IJIAHUPOBAHUS JIEATEIbHOCTH, PabOThI
Ha pe3ysbTar;

®  DPa3BUTh KOMMYHUKATHBHbIE HABBIKU 00Y4AIOIIUXCS;

® Dpa3BUTh TBOPYECKHE  CIIOCOOHOCTH  OOydYaromMXCs, MX  IOTPEOHOCTh B
camopeatu3aluy;

®  DPa3BUTh MHTEJUIEKTYalIbHbIE U MPAKTUYECKUE YMEHHUS, CAaMOCTOSTENILHO NPUOOpETaTh
Y IIPUMEHATH Ha MPAKTUKE [TOJIyYE€HHbIE 3HAHMUSL.

Bocnumamenvhuie:

®  COJeiCTBOBATh BOCIUTAHUIO YCTOMUMBOIO MHTEPECA K U3YUYEHHIO €CTECTBEHHBIX HAYK;

®  COJEHCTBOBATh BOCIIUTAHUIO DKOJIOTUYECKON KYJIBTYPBI;

® (QopmupoBaTh MNOTPEOHOCTH B  TBOPYECKOM  JEATEIbHOCTH, CTPEMJIEHHE K
CaMOBBIPaKEHUIO;

® Co/eHCTBOBAaTh BOCIMTAaHUIO HHTEpeca K MpodeccusM, CBA3aHHBIM C CHUTHU-
(bepMepcTBOM.

Kareropus o0y4yaommxcst
3anstus no Ilporpamme BemyTcsi B pa3sHOBO3PACTHBIX T'PYIMIIAX, CKOMIUIEKTOBAHHBIX W3
oOyuaromuxcs 11-12 ner. PekomeHnyemoe Kou4ecTBO 00yyaromuxcst B rpymnme — 15 yenosex.

Cpoxu peaanzanuu
[TporpamMmma paccunmtaHa Ha oOauH TOJ oOydeHus. OOIIee KOJUYECTBO YacOB B TOJ
cocrasiisieT 68 yacos.

DopMBbI U PEKUM 3aHATHH

[Iporpamma peanmusyercst 2 paza B Hememo no 1 gacy. [Iporpamma Briodaer B ceOs
TEOPETUUECKUE U IpakTudecKkue 3ansatus. [Ipu ocBoenuu IIporpammel NpUMEHSIOTCS pa3IMYHbIE
(dbopMBbI OpraHu3alliy 3aHATUIN: TPYIINOBas, MapHasi, HHAWBUyaJbHasl.

NJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOT'PAMMBI
I[To utoram oOyueHust oOyuarormuecs: OynyT_3Hantb:

® TEXHHUKY O€30MacHOCTH W TpeOOBaHUs, TMPEABSABISEMbIE K OpraHu3aluu pabodero
MECTa;

® o npodeccuu Oyaymero CUTH-GepMep U €€ COBPEMEHHBIX HAPABIICHUSX

® 00 OCHOBax BEICHHS COBPEMEHHOIO (EepMEPCKOTO XO3SIMCTBA B TOPOICKHX
YCIIOBHSIX;

® OCHOBHbIE TEPMUHBI, IPUMEHSEMbIE B COBPEMEHHON arpoOnOJIOTHH;



® OCHOBBI HOBEHMIIUX TEXHOJOTH MO BBIPAIIMBAHUIO KYJIBTYPHBIX PACTEHHH METOAAMHU
TUIPOTIOHUKH;

® OCHOBHBIE YKOJIOTUYECKHE 3aKOHOMEPHOCTH B KMBOM NMPUPOJIE;
® OHOJIOTUYECKHE OCOOCHHOCTH OCHOBHBIX OBOIHBIX KYJIBTYP;

® [IpUEMbl yX0/1a 32 OCHOBHBIMH OBOIIHBIMU KYJIbTypaMu;

® OCHOBHbIE YOOPEHHUS U UX CBONCTBA;

® OCHOBHBIC THUITBI 3a00JICBAHKS OBOILIHBIX KYJIBTYpP, MEPOIPHUSATHS 1O 3alIUTE OBOIICH
ot 00JIe3HEH;

® 3MepUTENbHbBIE PUOOPHL;
® COCTaBbl MUTATEIBHBIX PACTBOPOB U CYOCTPATHI.

ITo uToram oOy4yeHust oOyqaronuecs OyyT puentn:

® BLIpAlMBATh JKOJIOTMYECKHM YHUCThIE pACTEHHUS METOJaMU TUJIPONOHUKU U
A’POIOHUKH C UCIOJIb30BAHUEM COBPEMEHHBIX CYyOCTpPATOB;

® OnpenensTh COCTaB IMUTATENBHOTO PAcTBOpPa C IOMOLIBIO YHHBEPCAIbHOTO
WH/IMKaTOpa U IPUOOPOB;
® yMETh [0JIb30BATHCS H3MEPUTEIbHBIMH PHOOPAMH;
HOATOTOBHUTH CEMEHA K ITOCEBY;
BBIPALIMBATh KYJbTYpHbIE PACTEHUSI TUAPOIIOHHBIM CIIOCOOOM;
OIpPCACIIATL OCHOBHBIC THIIbI 3a00JIeBaH U OBOIIIHBIX KYJIBTYP;
HPOBOUTH MEPOIIPUSTHS 110 3AIUTE OBOILEH OT OOJIe3HEH;

® HAXO/JUTh HYKXHYIO MH(POPMALUIO C MOMOINBIO CIPABOYHON M SHIMKIONEIAICCKOM
JUTEPATYpHl, a TaKKe B ceTn VIHTepHeT.



COJAEPKAHUE ITPOI'PAMMBI
Y4eOHblii (TeMaTH4YeCKHUIl) IJIaH

Ne Ha3zBanus pa3aesia/TeMbl KosaunyecTBo 4acoB (PopMbI aTTECTALIUM
Bcero | Teopuss [IpakTuka 7
KOHTPOJIA
1. 3emirenesre U CUTH- 4 4
(¢epmepcTBO
1.1. BBoHoe 3aHsTHE. DKOIOTAYECKUE 1 1
poOJIEMBI
3eMJIi ¥ IYTH UX PEelICHHUS
1.2. |['opoxckue u cenbcKue 1 1
KUTEINU: APY3bsl WIH CONEPHUKH
1.3. |Curu-depmep — npodeccus 1 1 Texkymuii KOHTPOJIb.
Oynyiero Tect
1.4. |Cutu-pepmepctBo — 1 1
xomnerennus KidSkills
2. Pacrenus u yciioBus ux 19 8 11
BbIpPallliBAHHUS
2.1. |PacTeHMs M UX POJIb B KHU3HU 3 1 2 Texymuit KOHTPOJIb.
YyeoBeKa Tecr
2.2. Pacrenus u mousa. ' mupononuka 4 2 2 Texymuit KOHTPOJIb.
Ormpoc
2.3. |Dkojorus pacTeHUi 1 1
2.4.  |O6macTv IpUMEHEHHS CUTH- 3 1 2
bepmepcTBa
2.5. |Kputepun otrOopa pacTeHut st 1 1 Texymui KOHTPOJIb.
cuTH-pepMepcTBa [TpakTikym
2.6. |[lomroroBka ceMsH K TIOCEBY 3 1 2 Texymuit KOHTPOJIb.
Ompoc
2.7.  |BepammBaHue paccajsl 4 1 3 Texymuit KOHTPOJIb.
Tecr
3. I'mapononuka: BuabI, 10 4 6
cy0cTpaThl, yCIa0BUs
3.1. Busl ruipononuku 3 1 2
3.2.  |CucTeMbl THIPOTIOHUKH U 1 1
THJIPOTIOHHBIC YCTAaHOBKHU
3.3.  |CucTeMBbl OCBENICHHUS U adpaliuu 3 1 2 Texkymuit KOHTPOJIb.
CamocrosiTenbHas
pabora
3.4.  |I'uppomnoHHbIe CyOCTpaTh 3 1 2 Texymuii KOHTPOIb.
[IpakTukym
4. IInTarenbHbIe pacTBOPbLI 17 7 10
JJISl pacTEeHUil
4.1.  |Kak u yem nmHUTaAOTCA 4 2 2
pacTeHus
4.2.  |IIpuroroBneHue 3 1 2
MUTATENILHBIX PACTBOPOB
4.3.  |KauecTtBeHHOE OOHapyKEHUE 1 1
MUTATEILHBIX JIEMEHTOB
4.4. | lepuut wim nmepen30bITOK 3 1 2
AJIEMEHTOB MUTAHUS U POCT
[pacTeHHI




4.5.  |[luratenpHble  pacTBOpHl  ans 3 1 2 [IpomexyTounbIit
BHIpAIMBAHMS pacTeHUI 0€3 TOYBBI KOHTPOJIb.
CamocrosiTenbHast
pabora
4.6.  |ITapameTpbl MUTATETHLHOTO 3 1 2 Texkymuii KOHTPOIIb.
pacTBOpa U UX MOHUTOPUHT [TpakTukym
0. TexHoJs10rMs BbIpAIMBAHUSA 14 4 10
arpoKyJbTYpP B THAPONOHHBIX
YCTAaHOBKAX
5.1.  |BeipanuBanue TOMaTOB 3 1 2 Texyruit KOHTPOJIb.
CamocrosiTenbHast
pabora
5.2.  |KimyOHMKa Ha TUAPOTIOHHKE 4 1 3 Texkymuii KOHTPOJIb.
CamocrosiTenbHast
pabora
5.3. Orypusl Ha TUAPOIIOHUKE 4 1 3 Texkymuit KOHTPOJIb.
CamocrosiTenbHast
pabora
5.4.  |3eneHble KyJIbTYpbI 3 1 2 Texkymuii KOHTPOIIb.
CamocTosTenbHas
paborta
6. Hrorosoe 3ansiTne 4 - 4 Hrorosas
aTTeCTaIHs.
CopeBHOBaHUE
UTOro 68 27 41




COJAEPKAHUE YYEBHOI'O (TEMATHYECKOI'O) IIJTAHA

Pazgea 1. 3emurenesine u cutu-pepMepcTBO

Tema 1.1. Beoonoe 3anamue. Ikonozcuueckue npooaemvl 3emau u nymu ux peuleHus

Teopusa. BBoAHBI HWHCTPYKTaX IO TEXHHKE O€30MacHOCTH, IpaBwia paboThl B
XUMHUYECKON Js1aboparopuu. BBOIHBIH KOHTPOJIb, BBOAHOE TECTHPOBAHHE. 3HAKOMCTBO C
IporpaMMoil. DKosoruyeckue npoodieMbl 3eMIIM U IMYTH UX PELICHHS: YTO TaKOe Hallla [JIaHeTa
C TOYKHM 3pEHHUS D3KOJOTMU. OKOJOTMYECKHE IPOOJIIEMBbl IPHUPOAHBIE (ECTECTBEHHBIE) U
uckyccrBeHHble. [louemy skonornyeckue mpodieMbl BO3HUKIN TOJIbKO ceiuyac. Kakue BHIbI
JeSITeILHOCTH YelIOBEeKa OOJIbIle BCETO OMACHBI JJISl SKOJIOTHH.

Ilpakmuka. [TpocmoTp yuebHOTO hrbma «I1obanbHbIC MPOOIEMBI 3eMITN».

Tema 1.2. I'opoockue u cenvckue yncumenu: Opy3va uiu COnepHuUKu

Teopusa. 1louBa u uenoBek. Ilnomopoaue mouBel. Poct HaceneHus 3emin U mpoOIeMbl
IIPOJIOBOJILCTBUS. 3aKOH 3aTyXaroIIero II0A0POUs — MpaBja U BbiMbIced. [Ipuunnel npodiaem
C MPOJOBOJIBCTBUEM: POCT TOPOJICKOTO HACETEHHs, 3aTpaT Ha MPOU3BOACTBO MPOJIYKTOB, IIEH
IpU IEepenpojiaxax, pa3BUTHE TEXHOJOIMM M OOpbOa NPOTUB 3arps3HEHMs] OKpYXKarolleu
CpEeIbL.

Ilpakmuka. [1poBenenne Oecenpl-quciyra «Kak mpoKOpMHUTH HACEICHHE 3EMITH».

Tema 1.3. Cumu-chepmep — npogheccusn oyoywieco

Teopusa. llpuunHbl BO3HUKHOBEHHUS mpodeccnu, e€ aKTyalbHOCTh: COBPEMEHHOE
cocrosiHue 3emienenus (Oopbba 3a MIOJOPOAME IOYBBI, 3allUTa PACTCHHM, pa3pylleHHE
MOYBEHHOTO TOKpoBa) W 9Kosorus. I[IpemmymiectBa cuTH-QepMepcTBa: CTEPHIBHOCTH
BBIpAMBaHMs; YKOHOMUS TUIOIIA/IM; OTKa3 OT MCIIOJIb30BAHMS MOYBBI; CHUKEHHE 3aTpaT Ha
eAuHUIy npoaykuuu. HenocrtaTku: orpaHUYeHHOE KOJIMYECTBO KYJIBTYp; CHUYKEHUE KauecTBa
IPOAYKIIMH; BBICOKHE HAYaJIbHBIE 3aTPATHI.

Ilpakmuka. Tlpocmotp yueOHoro ¢uinbma «Cutu-pepmep». Tect «UTo HYKHO 3HATH,
YTOOBI CTaTh CUTU-DEPMEPOM.

Tema 1.4. Cumu-cgpepmepcmeo — komnemenyusn KidSkills

Teopusa. Yto takoe KidSkills. Llenn npodeccun cutu-pepmep 1 He0OX0AUMbIE HABBIKH.
3HaHus ¥ yMeHHs. YeMnuoHar 1 ycnoBus ero nposeeHus. Kputepun ouenku 3nanuil. Moaynu
BBITIOJIHEHHUS 3aJaHUI.

Ilpakmuxka. IIpocmotp guiibma o yemnuonare KidSkills.

Pa3nen 2.PacTenus u ycj10BUsI MX BbIPalllUBAHUS

Tema 2.1. Pacmenus u ux posiv 6 HCU3Hu 4e€106eKa

Teopusa. 3HaueHue pacTeHUM B )KU3HU yenoBeka. KyabTypHble pacTeHus (arpoKyIbTyphl)
U ux kinaccugpukanus. Vcropust Bo3aenbIBaHUsI KyJIbTYypHBIX pacTeHHidl. OCHOBHBIE OBOIIHBIE
KYJBTYPBl U UX OCOOCHHOCTH.

Ilpakmuka. Tect «Knaccudukanusi KyJIbTYPHBIX PACTCHUI.

Tema 2.2. Pacmenus u nouea. I'uopononuxa

Teopua. ConpyxecTBO pacTteHus W 1MoYBbl. OTKyda B TOYBE OEpyTCsS MUTATEIHHBIC
BELIECTBA: UCTOPHS BOMPOCA, POJIb MUKPOOPIaHU3MOB B HAaKOIUIEHUU IUTATENIBHBIX BEILECTB.
Buner mous. Kak pacreHuss mpucnocoOieHbl K POCTy B IOYBE: OCOOEHHOCTH CTPOCHHS
KOPDHEBOW CHUCTEMBI B pPa3HbIX NOYBEHHBIX YCIOBUSAX M UX BIIMSHUE HA Pa3BUTHE PACTCHUS.
Pactenuss 6e3 mouBbI: Kak OOeCHeunTh HEOOXOJUMBIE YCIIOBUS [UISl KU3HENEATEIbHOCTH.
Vcropuss BO3HUKHOBEHUS T'MJIPONOHUMKU KaK HarpaBlIeHHs MpakThdeckoi Omosioruu. OTuero
TUAPOTIOHUKOMN CTaH 3aHUMAThCS TObKO B X X1 Beke. Cutu-hepmMepcTBO M KOCMOC.

Ilpakmuka. VI3ydenue cTpoeHMsI KOPHEBOM CHCTEMBI 1101 MUKpOCKonoM. Ompoc

«Ponb KOpHEW B TUTAaHUU PACTEHUI.

Tema 2.3. Dkonozusa pacmenuii

Teopusa. ®akTopbl OKpPYXAIOIIEH Cpeapl — BO3AYyX, BOJA, CBET — U MX POJb B KU3HU
pacrenuii. Pacrenuss B JuKOW mpupoae, caay M Temuie: ocobeHHocTu. JKuzHeHHoe
MPOCTPAHCTBO: BIUSHUE Ha JKU3HEAEATEIbHOCTh, 3JI0POBbE W MUTAaHUE pPACTECHUM.
HckyccTBeHHBIE (KOHTPOJIUpPYEMbIE) YCIOBHS JKU3HU pPACTCHHH U 00OpyHOBaHHE JUIS X



CO3JaHHUSL: JIJISl 4Uero HEOOXOJUMBI.

Ilpakmuxa. TlpakTuKyM. 3HAaKOMCTBO C YCTPOWCTBOM H3MEPUTENLHBIX HPUOOPOB.
W3mepenue ypoBHs ocBeniéHHOCTH, PH 1 BiaskHocTu cyOcTpara u Bo3ayxa.

Tema 2.4. Obnracmu npumenenus cumu-gphepmepcmea

Teopusa. OBo1IEBOACTBO (MHUKPO 3€J€Hb, 3€JIEHBIE JHCTOBbIE KYJIbTYPhl, KOPHEILJIOIbI).
OBouHbeie  (TOMathl, oOrypubl). SromoBoACTBO. JleKopaTWBHOE IIBETOBOJCTBO, JIU3aiH
nomenieHuil. OCOOEHHOCTH BBIpAIIMBAHMS KYJIbTYp B 3aBHUCHUMOCTH OT IJIAHUPYEMOIO
pe3ynbTaTa (3€]1€Hb Ha Cpe3, IIOJbl, LIBETHI, O3€JICHEHUE MTOMELIEHUH): NPOJOKUTEIbHOCTb,
YCIIOBUS BhIpAIIMBaHMsI, 0OCOOEHHOCTH yXO/a.

Ilpakmuxka. Ilpaktukym «Ilog0op KyabTyp B 3aBUCHMOCTH OT YCJIOBUM BBIpal[MBaHUS,
0COOCHHOCTEH yXo/a U IIIaHUPYEMOT0 Pe3yabTaTay.

Tema 2.5. Kpumepuu oméopa pacmenuii 011 cumu-ghepmepcmea

Teopusa. CemeHa Kak OCHOBA >KM3HU PACTEHUN U HAYaJI0 OTCUeTa B LIMKJIMYECKOH pabote
cutu-¢pepmepa. [lm070BBIE M OBOLIHBIE KYJIBTYpHl (TOMAT, OTypel, OakiakaHbl, MEpIBI,
3eMJISHUKA, HUTPYcOBbIe). [IpsHO-TMCTOBBIE 3eneHble (MEeTPyIIKa, YKpOI, calaT, Oa3uiuK,
Kpecc-canar). JlekopaTUBHO-TUCTBEHHbIE (IallOPOTHUKU, aCHUAMCTPBI, APAlEHbl, KOPAUIUHBI,
Koseychl, (pukycel). L[BeTouHO-1eKOpaTUBHBIC (MIEIApTOHUS, HAPLUUCCHI, TIOJIBIIAHBI, KPOKYCHI,
pO3bI).

Kputepun or6Gopa pactenmii. [lo HampaBieHuio: MTpPOIOBOJILCTBEHHOE, paccala,
BHyTpeHHee o3eieHeHue. llo mnpopomkurenbHOCTH BblpamiuBaHud. [lo oOTHOIIEHHIO K
YCIIOBUSIM BBIPAIIMBAHUSA: OCBEIIEHHOCTh, BBICOTA PACTEHUS, YCTOWYUBOCTH K IMOBBIIICHHOM
BIaXHOCTH. [IpaBuiia XxpaHeHus: ceMsiH.

Ilpakmuka. Ilpaktukym «BbIOOp ceMsH pacTeHu# IS BbIpAIlMBAaHUS B COOTBETCTBUU C
KPUTEPUAMU.

Tema 2.6. Iloozomoska ceman K nocegy

Teopusa. Onpenenenue BcxoxkecTu ceMsiH. OTOOp ceMsH — OOHapyXeHHe U OTOpaKoBKa
HEKHU3HECTIOCOOHBIX CEMSH C IMTOMOIIIBIO cOJIeBOro pacTBopa. COpTHpOBKaA U KaTMOPOBKA CEMSIH.
Hesundexkuust cemsH. [upporepmuueckas oOpabOoTka. Pexxum mnporpeBaHusi ceMsiH IS
pa3IMYHBIX OBOILIHBIX KYJIbTYp. XHMHYECKOE NpOTpaBiuBaHue. Pexum o0e33apaKuBaHMs
CEMSH Ul Pa3IMYHBIX OBOIIHBIX KYJIbTYpP PacTBOPOM IME€pMaHIaHaTa Kajus. 3aMaylMBaHUE B
pacTBope, coJepKalieM OMOJIOrHYecKH aKTHUBHbBIE BElleCTBa (3IMUH, IyMaT, IUPKOH, COK ajoj).
CocraB pactBopa. Pexum 3amauuBanusi. bapOotupoBanue — oOoramieHwe pacTBopa
KuciopoaoM. OnTuUMaibHas MPOAOIKUTEIBHOCTh O0apOOTUPOBAaHMS CEMSH TeX MM HHBIX
KynbTyp. [IpopanuBanue u sipoBu3anus ceMsiH. 3akajluBaHue ceMsH. J[Ba ciocoba: BbIIEpKKa
IIpU MEPEMEHHON TEMIEPAType WIM KPAaTKOBPEMEHHOE IpOMOpakuBaHue. JlpakxupoBaHHe
CEMSIH — MOKPBITUE CIEUAIBHON CMEChIO U3 KIIEAIEr0 KOMIIOHEHTA U MUTATEIbHBIX BEIECTB.
ITeckoBanue.

Ilpaxkmuxka. Onpoc «3ITanbl MOJATOTOBKH CEMSIH K TTOCAIKE.

Tema 2.7. Boipauwjueanue paccaonl

Teopusa. TexHonorusi BbIpamiuBaHus paccagbl. OTOOp HpaBUIBHOM paccajbl, MPUEMBI
NUKUPOBKM M Tepecajku B TpyHT. llpuHuumsel yxona: monus, yaoOpenue. OntumanbHas
IUIONIA/1b, BUJIbI KOHTEHHEPOB, CPOKU U MPUEMBI MOCAIKH. 3akaika paccaabl. CpoKH U MPUEMBI
yX0/1a 32 PaCTEHUSIMH: PBIXJICHHE [TOYBbI, OKYYHBAHHE, IPOPEIKNBAHNE BCXO/I0B, ITOJIUB.

Ilpakmuka. Tect «IlepBuunbiil yxon. Cpoku U MPUEMBI YX0/1a 3a PACTEHUSMHM.

Pa3nes 3.I'mapononuka: BuablL, cy0OCTpaThl, yCJIOBHUS

Tema 3.1. Buowt cuopononuku

Teopus. Bunpl, 0coOOEHHOCTH, 00JJaCTH MPUMEHEHHUS, IEPCIEKTHBBI. ATrperarornoHuKa —
BbIpallliBaHUE pAacTEHUH Ha TpPaHYJUPOBAHHBIX TBEPABIX CyOcTpaTax ¢ HeOOJIbIION
BJIArOEMKOCTBIO U MIEPHOANYECKIM CMauyuBaHUEM CyOCTpaTa U KOpHEH pacTeHUil MUTaTeIbHBIM
pacTBOpOM. XEMOIIOHUKA — METO/I, Oa3UPYIOLIMIiCS HAa UCIIOJIIb30BAHUM B KauecTBE cyOcTpaTa
CJICAYIOIIMX BHJIOB OPraHWYECKUX MaTepHAJIOB: BEPXOBOW TOP(] CO CTENEHBIO Pa3IOKEHUs
30%, carnoBelif MOX, ApeBecHask KOpa, OMMUIIKU, PUCOBas IIETyXa, OTXObI XJIOMYAaTHUKA U AP.
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HNonuTonmoHnka — BBIpAIIMBAaHUE pACTEHWHW HAa HMOHOOOMEHHBIX Marepuanax. Aspo-
TUAPONOHUKA (a9PONOHMKA) — METOJ, Oa3UpyOLIMICS Ha OKCUI'€HAllUd BOJbl IYyTEM
MPOXOXKACHUS ee uepe3 Bo3AyX. st 3Toro mpuMeHsIoTCsl BO3AYIIHbIE WM BOJSHBIE HACOCHI.
I'unpokynbTypa (BogHAs KyJabTypa) — METOJ, TP KOTOPOM PAaCTEHUSI YKOPEHSIOTCSI B TOJICTOM
cioe cyocTpaTa, a o0ecrieueHrne pacTeHUu MUTATEIbHBIM PAaCTBOPOM MPOU3BOAUTCS OOBIYHBIM
MOJIMBOM CBEpXy. XaHMOHUKAa — METOJ, Oa3MpyIOUIMiics Ha MPUMEHEHHH COBPEMEHHOTO
000py/0BaHus, MO3BOJSIOLUIETO CO3/aTh HauOosiee OJarompuATHBIE YCIOBUS HIJs pocTa U
MaKCHMaJbHOW pean3alui TeHETUYECKOr0 MOTEHIINAaja PaCTEHHUS.

Ilpakmuka. Jxckypcus B eHTp «Cupuycy 17 3HaKOMCTBA C CUCTEMaMU THIPOIIOHUKH.

Tema 3.2. Cucmemut 2udponoHUKU u 2UOPONOHHbIE YCHAHOGKU

Teopusa. CucteMbl TUAPONIOHUKH: TACCUBHBIE, IEPUOINYECKOTO 3aTOIJICHHSI, KareJIbHOTO
OpOIIIeHUs TUIaBaroIie miarGopmel/riryookoBoaaas KyiasTypa (DWC). Texauka nuTaTeasHOTo
cinos (NFT), Texumka rmyobunHoro moroka (DFT). BeprtukamsHoe BwIpanuBanue. MeTon
TOJUIAaH/ICKOTO Beipa. Mara3suHHbIE M CaMOJIeIbHBIE YCTaHOBKH. YcTaHOBKH: «CubePoty;
«Aspocany; «JlomamHsas MukposeneHby; «AquaPoty»; «buononuk 3»; «HydroComplex 24».
Oco6ennoctu. Hasnayenune. CamonenbHBIE THAPOIIOHHBIE YCTAaHOBKH. HeoOxomumblit
MaTepuai: MIACTUKOBBbIE OYTHUIKH/ TIIACTHKOBBIE TPYOBI; MPHUOOPHI (TEPMOMETPHI, a3paTophl,
ocpemenue). [Ipuémel u cpeacTpa st 00paboTKH U 00e33apaKUBAHNE THIPOIIOHHBIX SYCCK.

Ilpakmuxka. llpakTukyM. «3HAaKOMCTBO C YCTPOMCTBOM M MPHUHIMIIAMUA PaOOTHI
THJIPONIOHHBIX YCTaHOBOK «buononuk 3» u «HydroComplex 24».

Tema 3.3. Cucmemul oceewyenusn u apayuu

Teopua. Cper. BiusHue cBeTra Ha pa3BUTHE PACTCHHM: SPKOCTh (CBETOJIIOOHBHIC,
TEHENIOOUBBIE), MPOJOKUTEILHOCTh OCBEIIECHUS (JJIMHHOAHEBHBIC, KOPOTKOJIHEBHEIE).
OcobeHHOCTH POCTa M Pa3BUTHS TIPU pa3nuyHOM JnrHe JaHs. CeKTpsl cBeTa (IJIMHA BOIHBI) U
UX BIIMSHUE HAa PaCTeHHs B pa3HbIX (azax pa3BuTus. DOTOCHHTETUYECKASI aKTHUBHAS PaTuaIusl
(manee —DAP). HuTeHCHUBHOCTH OcCBelieHHs. PasHOBUIHOCTH Jamm. Alpalusi MUTaTeIbHOTO
pactBopa. 3HaueHue. IIpocTeie cucteMsl asparuu. Aspaius Ha npuHiune 3¢gdexra Bentypu.

Ilpakmuka. CamoctositenbHas pabota. Co3gaHMe CHUCTEMBI OCBEIICHUSI THIPOIOHHOMN
YCTAaHOBKM U3 CBETOAMONHBIX THpiaHA. OmpesaeneHne MHUHUMAIbHO — HEOOXOIUMOMN
OCBEILEHHOCTH.

Tema 3.4. I'uoponounwvie cyocmpamal

Teopua. CyOctpaT — 3aMEHHTENb TMOYBHL. JlemeHue THAPONMOHHBIX CyOCTpPaTOB.
Heopranuueckue THAPONOHHBIE CyOCTpaThl: MHUHEpallbHas BaTa, JABOBBIE MOPOJBI, TEM3a,
NEPJIUT, BEPMUKYIIUT, TPaBUM, TPAHUTHBIMN HI€OE€Hb, MECOK, KEPaM3UT, LIEOJMTHI, T'MJIPOTEIb.
OcobenHoctu U npeumyniectsa. Opranndyeckue THAPONOHHbIE CyOCTpaThl: OMUIIKH, KOKOCOBas
Koipa, TopdsiHOM Mox. OcobGeHHocTH U mpeumyliecTBa. becrnouBeHHble cMecu. Bopa.
Oco0eHHOCTH U TPENMYIIECTBA.

Ilpakmuka. Tect «CBOMCTBa Pa3IMYHBIX CYOCTPATOBY.

Pa3nes 4. [IutareibHbIC PACTBOPBI AJIS1 PACTEHHI

Tema 4.1. Kak u uem numarwomecesa pacmenus

Teopusa. YcnoBusi, HeOOXOAUMBIE JUII pocTa U pa3BUTUS pacTeHU. CrocoObl MUTaHUS
’KUBBIX OPraHU3MOB: aBTOTPOGBI U reTepoTpodbl. JINCThI U KOPHU, UX CTPOEHUE U (PYHKLIHU.
PaznenbHoe mnuTanue. Bo3gymiHoe mnuTaHWe pacTEHUl: YIriepoa M KUCIOPOA (JIHMCThSA).
MunepanbHOE MUTaHUE PACTEHUIN: MAaKpO- U MUKPOIJIEMEHTHI (KOpHHU). MaKpo3ieMeHThI: a30T,
dochop, kanmii, KampIMii, MarHui, cepa. MHKpPOdJIEMEHTHI: jKene30, 00p, MapraHel, Meb,
nuHK. VX ponb B xu3HU pacTeHuil. MICTOYHMKHM MHKpPO- M MaKpO3JIEMEHTOB JUIsl MUTAHUS
pacTeHu. BBIHOC MUTATENBbHBIX BELIECTB U3 MOYBBI PA3HBIMU KYJbTYPHBIMU PACTEHUSAMH U
CIOCOOBI MX TOMOTHEHHUS.

«[ToBapa» nns pacreHuit (MUKpoOBI, rpuObI, 4epBH). [loueMy pacTeHUsT «eIAT» TOJIBKO
pacTBOpPUMBIE BEIECTBA; MOHBI XMMHUYECKUX BemlecTB. [Ipu3Haku HEIOCTaTOUHOTO MUTAHUS
pacTeHu OTAENbHBIMU MUKPO- U MAKPO3JIEMEHTaAMHU.

Ilpakmuka. [TpocmoTp yuebHOTO prnbma «Iluranue pacTeHuin.

Tema 4.2. Ilpuzomosnenue numamenbHvlX pacmeopos
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Teopus. TlutaTenbHbIC PACTBOPHI: MATOYHBIE PAcTBOPHI, paboune pacTBOpHI. [IpaBuna u
TEXHWKa O€30MacHOCTH pabOThl € XHMMHUYECKUMHU BemecTBaMd. CrocoObl pacTBOpEHUs
XUMHYECKHX BellecTB. Pa3nenbHoe pacTBopeHue. XpaHeHHe MAaTOYHBIX U pabOYUX pacTBOPOB.
[TpuroroBneHne pabovero pacTBOpa: IOCIEAOBATEIBHOCTh PACTBOPEHUS MaKPOIJIEMEHTOB
(CEpHOKHCIIBII MarHuid — CeluTpa — HATPUK XJOpuJa — amMMOHHH (ochopHOKUCTBI) H
MHUKPO3JIEMEHTOB.

Ilpakmuxka. Tlpaktukym. [lpuroroBienue padouyero pacrsopa ¢ Je(UIUTOM OJHOTO U3
MUTATENLHBIX 3JIEMEHTOB (a30T, (hocdop, kanuit). Beicagka paccaapl B THIPOIIOHHBIC STYCHKHU C
STUMU PaCTBOPAMU JJIs U3YUYE€HUS OCOOCHHOCTEH poCTa.

Tema 4.3. Kauecmeennoe ooHapyscenue numamebHulx 31€MeHmog

Teopusa. KauecTBeHHOE 0OHAPY>KEHUE MUTATENIBHBIX 3JIEMEHTOB KapOOHATOB KaJbIHs
u Maruus B 3051¢e. CocTaB 301161 pacTenuii. KauecTBeHHOE 0OHapyXKeHHE

KapOoHaTta kaius B 30j¢. KauectBeHHOe oOHapykeHue (ocdaros B 3011e.

KauectBenHoe omnpenenenue asora. Berpewaromumecs B ObITy MaTepuaibl, U3 KOTOPBIX
MOTYT OBITh TOJYYEHBI COJM a30THOM KHUCIOTHL. BcTpeuaromuecss B ObITYy MaTepuaibl, W3
KOTOPBIX MOTYT OBITh IIOJyYEHbI KaJIuiiHbIE coNu. BeTpevatomuecs B ObITy

MaTepuaibl, U3 KOTOPBIX MOTYT OBITh MOJTYYEHBI KaJdbI[UeBbIe conu. [luTtarenpHbie
PacTBOpPHI U3 JOMAILIHUX XUMHUKATOB.

Ilpakmuka. 1lpaktukym. CocraBnenue nurareiabHoil cMecu Knoma u YecHokoBa uist
paccaibl OBOIIHBIX KYJIbTYP.

Tema 4.4. /lecpuyum unu nepeuzdbimox 31eMeHmM0O8 NUMAHUA U POCH PACH EHUTL

Teopus. Jlebunut >1eMEHTOB MUTaHUS U PocT pacteHuid. bouka JImOuxa. Kak Bimsier
HEJOCTAaTOK MHUTATEeNbHBIX OJJIEMEHTOB Ha pacTeHue u ypoxkail. [lpusnaku nedunura.
[IposiBnenus: mpu3HAKOB jAedUIMTa HAa pPa3HBIX OpraHax pacTeHUs. bONe3HW pacTeHUi.
[Tepen30bITOK A51eMeHTOB NuTaHus. [IposiBIeHNs TPU3HAKOB MEeper30bITKa Ha PAa3HBIX OpraHax
pacTeHus..

Ilpakmuka. ITpaktkym. CpaBHEHHE pOCTa PACTEHUN Ha MOJIHOM MUTATEIbHOU Cpele U C
ne(UIUTOM OJHOIO W3 NUTATEIbHBIX JJIEMEHTOB (a30T, ocdop, Kamuil, KanbLUii).
CocraneHue TaOIUILbI TPOSBICHUS PU3HAKOB e(UIMTA HA Pa3HbIX OpraHax pacTEeHUs.

Tema 4.5. Ilumamensvhsle pacmeopsl 014 GbIPAUIUEAHUA PACHEH UL De3 NOYEbl

Teopus. Bunpl nuTaTeNnbHBIX PAcTBOPOB A TMAPONOHMKH. KOHTposb pactBopa s
ruiponoHuku. ['oToBble pacTBophl. [lpuroroBnenue pacrBopa cBouMu pykamu. [luratenbHble
pacTBOpBI Ul pa3IM4YHBIX KylbTyp. PacTBopbl anst pacteHuil, TpeOyromux pH Oosnbiie umm
menbiie 6,5. IlpaBwia mombopa mnuTaTeNbHBIX pacTBOopoB. PactBop Kwnoma, Xormaspga.
ConepxaHne MakKpO3JIEMEHTOB IUTAHUS PACTEHUI B IUTATEIbHBIX PACTBOPAX.

Ilpakmuka. CamocrtositenbHas  pabota. Pacuér mnuTaTenpHBIX  cMeced s
BBIPALMBAEMBbIX PACTEHUH.

Tema 4.6. Ilapamempsl numamenvHozo pacmeopa u ux MOHUMOPUH2

Teopusa. IlapameTpsl MNHTATENbHOIO pacTBOpa M MX MOHUTOpPHUHI. JKECTKOCTH
(Munepanuzauusi), pH, snekrponpoBonHocTh. bydepHocTs pacTBopoB. XenaTel U HUX pOJIb B
nojaepxanuu yposHst pH. Munukaropsl. [Ipubopsl 1is onpeneneHus 3TUX nokaszareneid: pH-
MeTp, koraykrometp, THC-metp. [IpaBuna paboTsl ¢ mpubopamu.

Ilpakmuka. Ilpaktuxym. Onpenenenne pH, 31eKTponpoBOIHOCTH pacTBoOpa.

Pa3pnen S. TexHo10rusi BoIpalliliBaHUs aTPOKYJILTYP B THAPONOHHBIX YCTAHOBKAX

Tema 5.1. Boipaujuseanue momamoes

Teopusa. IlonGop copToB Il BEIpAIIMBAHU: J€TEPMUHAHTHBIE, [TOJIyI€TEPMUHAHTHBIE U
UHAeTepMUHAaHTHBIE copTa. CrnocoObl TMOMydeHus paccaibl. BoIpamuBaHnue B pa3HBIX
cyOcTparax: MHUHepaibHas BaTa, BEPMUKYIUT, MEPIUT, TpeuuiIHble oTxonbl. [luraTenbHbie
pacTBOpHL. YX0J 3a pacTeHUsIMU. boe3Hn ToMaToB U Mepbl OOPHOBI C HUMHU.

Ilpakmuka. [ToarotoBka u ykiaaka cemsiH ToMaToB («pyxox F 1»,

«HoBuuok», «Anscka», «['aBpom») B creruaibHble mpobounbsie Opukersl. [lepexmaaka
OpukeToB ¢ caxeHIamMu Ha Ook. HamomHeHHMe TOPIIKOB T'HAPONOHHOW  CHCTEMBI
«HydroComplex 24» cybcrparom. [lonroroBka nuratensHoro pactsopa. Ilepecanka pocTkoB B
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TOpIIKK ¢ cyOcTparoM. YXoAa 3a paccaoil (KOHTPOJb YPOBHS KOHIEHTPAIUU MUTATEIbHBIX
BEILECTB, TEMIIEPATyPHbIN PEKUM, OCBEIIEHHOCTH). [loaBs3ka. OnbuieHue. KoHTpOIb 310pOBbs
toMaroB. [lonyyenue ypoxas. [uxn 100 quei.

Tema 5.2. Knyonuka na 2uopononuke

Teopusa. Bribop coptoB. OTOop paccanbl AJid MOCAAKU: IpaBUiIa BBIOOpPA PONKKOB
(po3etok). CeMmeHHOE pa3MHOXKEHHE paccaasl Ha THUApONOHHMKEe. Bribop cmocoba
BBIpAlMBaHUs: MUTATEIbHBI PAcTBOP, KaleNbHbIN MOJMB B CyOCTpare, BOAHAs KyJbTypa.
Ocobennoctu yxona. [ToaroroBka k cOopy yposkas: ynajdeHHE TEpPBBIX I[BETKOB, yAaJCHHE
YCOB, OTPaHUYEHUE IJIOJOHOLICHHS.

Ilpakmuxka. Bruicanka paccaapl knyonuku («®@pecka F 1», «Kenroe uyno») B sueiiku,
HaIoJIHEHHbIE cyOcTpaToM ruaponoHHoil cucrembl «HydroComplex 24». HaOGmonenuwe 3a
paccagoii. I[lomaua mnwmTaTenBLHOTO pacTBOpa. YXO0A 3a paccajod (KOHTPOJIb YpPOBHS
KOHIIEHTPALlUU MUTATENIbHBIX BEIIECTB, TEMIEPATYPHBIM PEKUM, OCBEIIEHHOCTb, BIaXKHOCTB).
Omnbutenne. [Tonyuenue ypoxas. [{uki 60 nHei.

Tema 5.3. Ozypuvt na cudpononuxe

Teopusa. IlonOop cOpTOB s BBIPALMBAHUS: PAaHHECIENbIE U CPEIHECIENbIE COpTa,
copTa a7 BeIpaniuBaHus B Temunax. CrnocoObl mody4deHus paccaabl. BeipanyBaHue B pa3HbIX
cyOcTparax: MUHepalbHas BaTa, BEPMHUKYJIUT, BOAHas KyJabTypa. l[lomydeHuwe paccabl:
nuTaTenbHble cMecH. KylbTUBHpPOBAaHUE OTYPLIOB: MUTATENBHBIE CMECH, OMIOPHI AJI PAaCTEHUH.
VYXon 3a pacTeHMsIMM: MpPHILUIIKA, HOJABA3KA IUIETEH, peryaupoBaHue IBeTeHHs. bone3sHu
OTYpLIOB ¥ MEPBI OOPHOBI C HUMH.

Ilpakmuxka. lloaroroBka M ykiajaka ceMsH orypuoB («JIlumumyr») B crenuaibHbIE
npoboyHblie OprKeThl. HaronHeHne ropikoB THIpOIIOHHON CUCTEMBI

«HydroComplex 24» cyOctpatom (TOopd W MuHepanbHas Bara). lloaroroBka
NUTaTeNbHOr0 pacTBopa. llepecanka pocTKOB B TOPLIKM € cyOCTpaTOM. YXOA 3a paccaaoi
(KOHTPOJIb YpOBHSI KOHIIEHTpAIIMM THMTATEIBHBIX BEHIECTB, TEMIEPATYPHBI PEXUM,
ocBemeHHOCTh). [loassaszka. Onbuienne. KoHTpons 310poBbsa orypuos. IlomydeHne ypoxas.
Huka 40 qHei.

Tema 5.4. 3enenvie Kynomypol

Teopusa. OcoOEHHOCTH THIPOMOHHBIX YCTAaHOBOK JJISl 3€JIEHBIX KYJBTYp: YCTPOMCTBO.
[TonroroBka paccanbl. Ilpuémsl BbICaiKM paccaabl B THIPONOHHYIO YCTAHOBKY. Y CIIOBHS
BBbIpalIMBaHUs: TEMIIEpaTypa, OCBEIICHNUE, TUTATEIbHbIE PACTBOPHI.

Ilpakmuxka. TloarotoBka siueek TMIAPONOHHON ycTaHOBKH «buomonuk 3». 3amosHeHue
ayeek cyocTparom (cMmech Topda u nepiauta). [loces cemsin canata («Crapdaiirepy», «Mypaii»),
ykpona («Kubpait») u mmuHara («Martogop»). IlonuB. MapkupoBka. IlpopamuBanue.
KonTpons Temnepatypsl U ocBemieHHOCTH. [lonuB u nmoakopmka. [loaroroBka muTaTenbHOTO
pactBopa. BripamuBanue. YXo1 3a paccanoil (KOHTpOJIb YPOBHS KOHIIEHTPAIIMN MUTATEIbHBIX
BEIIIECTB, TEMITEPATYPHBIN PEKUM, OCBEIIEHHOCTH). [Tomyuenue ypoxas. [lukn 30 queit.

Pa3nen 7. Utorosast arrecranusi. CopeBHOBaHus

Ilpakmuka. Ydactue B copeBHOBaHHsAX Mo cTanaapram KidSKills.

®OPMBbBI KOHTPOJISA 1 OHEHOYHBIE MATEPUAJIBI

Pe3ynbraTMBHOCTH 00y4eHUs 0OecrieunBaeTCsl IPUMEHEHUEM pa3InyHbIX (opM, METOI0B
U NIPUEMOB, KOTOPbIE TECHO CBA3aHbI MEXKAY COOOM M JOMONHSAIOT APYT Apyra. bonbiias yacte
3aHATUI OTBOJUTCS MpPaKTUYECKOH pabore. B Xome mpakTHyeckoW NesTeNbHOCTH Iearor
TaKTUYHO KOHTPOJIMPYET, COBETYET, HAIIPaBIIIET 00yJarOIIUXCsl.

TGKYH_II/Iﬁ KOHTPOJIb YPOBHSA YCBOCHUSA MATCpUala OCYHICCTBIIACTCA I10 OKOHYaHUU
M3YUYCHUS KON TEMbI — BBIMOJHEHUEM MPAKTUYECKUX 3aqaHuid. [TpomMexyTOUHbI KOHTPOJIb
IPOXOJUT B cepeauHe yueOHoro roja B popme tecta. MITOroBulit KOHTPOJIL MPOXOAUT B KOHIIE
yaeOHoro rojia — B hopMe 3a4eTHOM paOOTHI.

Dopmbl nposedenusn ammecmayuu: TECT, IPAKTUKYM, OIIPOC, CAMOCTOSTENbHAs paboTa,
COpEBHOBaHHUE.
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OPI'AHU3BAIIMOHHO-ITIEJATI'OI'MYECKHUE YCJIOBUS PEAJIM3AIIUN
ITPOI'PAMMBI

Peanuzanus [IporpamMmbl CTpoUTCS HAa TPUMEHEHUH AKTUBHBIX METOJOB OOYUYEHHS, YTO
o0ecreunBaeT JIOTUYECKUH Mepexo]l OT U3yYEHHsI TEOPETUUYECKUX OCHOB CUTH-(pepMepcTBa K
IPOBEICHUIO PAKTUYECKUX padoT B JAHHOW 001aCTH.

OcHoBHas (opMa IPOBEACHUS 3aHATUSA— 3aHATHE KOMOMHMPOBAHHOE, COCTOSILEE W3
TEOPETUYECKOM W MPAKTUYECKOH dYacTeil, mpuueM OoJjbllee KOJIWYECTBO BPEMEHH 3aHHMMAET
IPaKTUYeCKas 4acTh.

[Tpu npoBeieHNH 3aHATUI TPATUIIOHHO UCTIONIB3YIOTCS TpH (POPMBI PaOOTHI:

® OJemoncmpayuoHnHas, Korja oOydarolluecs: CIyIIaloT OOBsACHEHMs Iejarora U
HAOMIONAIOT 32 JEMOHCTPALIMOHHBIM JKPaHOM WJIM JKpaHaMH KOMIIBIOTEPOB Ha
YYEHHUYECKUX pabouux MecTax;

® (¢ponmanvuas, Korna oOy4aroluecs CUHXPOHHO padOTalOT MO yIpaBiICHUEM
neaarora;

® camocmoamenvHas, Korja oOy4aroIluecs BBIIOJHSIIOT HMHIUBHIYaJbHBIC
3a/laHus B TEYEHUE YaCTU 3aHATUS WIM HECKOJIbKUX 3aHATUH.

[TonoGHast  opranuzanusi OOy4eHHUs CIOCOOCTBYET Ppa3BUTHIO  I103HABATEJIbHOM
AKTUBHOCTH U TBOPUYECKUX CIIOCOOHOCTEN 00y4aroIuXCsl.

MarepuanbHo-TeXHUYecKHe ycao0Bus peaju3anuu [Iporpammsl

[TpoayKTHUBHOCTH pabOThl BO MHOTOM 3aBUCHUT OT KayecTBa MaTepUaIbHO- TEXHUYECKOTO
OCHAIIIEHUs Hpolecca, MHPPACTPYKTypbl OpraHu3alMM M HHBIX ycioBui. s ycmemHoro
IIPOBEJCHUS 3aHATUH U BBIIIOJHEHUS IPOTrPAMMBI B IIOJTHOM 00beMe HEOOXOAMMO CIIEAYIOLIEE.

Undpacmpykmypa opzanuzauuu:

® yuecOHBIN KaOUHET;

® j1abopaTopusi THJIPO/a3pPONOHUKH.

Yueono-wemoduueckue cpedcmea:
®  KOMIUIEKT y4eOHO-HaIJIAJHBIX TOCOOUH MO CO3/TaHUIO
a’pO/TUPOTIOHHBIX
YCTaHOBOK;
KOMIIJICKT y‘~IC6HO-MeTOI[I/I'-I€CKOI\/JI JOKYMCHTAIUU,
HaTJISiIHBIC ¥ WIDTFOCTPATUBHBIE TOCOOUS U CXEMBIL;

pa3aaToYHbI MaTepuanl U UHPOPMaLIMOHHBIN MaTepua;
JUJAKTUYECKUE KaPTOUYKHU JUUIsl KOHTPOJIS 3HAHWM, YMEHUI, HABBIKOB.

Texnuueckue cpedcmea 00yyeHus:
® HOyTOYKHM C BBIX0JIOM B IHTEpHET;

®  BHUJICONPOCKTOP,

® DHKpaH;

® BHJCOKaMepa.

Qoopydoeanue u mamepuaiot 015 3AHANUIL:
MHUKPOCKOIIBI IIKOJIbHbIE « DBPUKAY,
JYTIBL;

HACTOJILHBIE BECHI,

([ J
([ J
® TaOJIUIBI-ITAMSITKU;
([ J
([ J

XOJIOTUITHHHK;
XUMHUYECKas mocyaa (MepHbIe KOJIObI, MEpHBIE CTaKaHBbI);
MUTIETKU;

CTEIIaXH;

macTukoBbie ctakanbl (50 u 100mi1);

cmapT —cax «| GARDEN)» ¢ 351eKTpOHHOM CUCTEMO YITpaBIeHUS JTsl BRIPAITUBAHMS
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pacTeHuil Ha TUIPOIIOHHKE
® UHCTPYMCHTHI,
U3MEpUTEIIbHAS JICHTA;
TAC-meTp;
g poBoii oopazoBarenbHbId pecype «PASCOw;
yueOHO — 1ab0paTOPHBINA KOMIUIEKC «XUMUS B ILIKOJIE;
MEPYATKU MEJULIMHCKUE;
cemena canara «Crapdaiitep» u «Mypaii»;
cemeHa ykpormna «Kubpaii»;
ceMeHa mmnuHata «Marogop»;
cemeHa TomaToB«pyxok F 1», «HoBu4ok», «Assacka», «I aBpouny;
paccana kinyonukn «®@pecka F 1», «Kenroe aymo»;

CeMEHa OorypuoB «JIuimumyTy;

® cyOcTpathl (KOKOCOBOE BOJIOKHO, TOP(], KEpAM3UT, MEPIUT Pa3HbIX (hpakuui,
BEPMUKYIIUT, IECOK, MUHEpaJIbHAas BaTa);

® XHUMHUYECKHUE PCAKTHUBBI JJIA NTATATCIIBHBIX CPCA;

®  KOMIUIEKCHbIE y100peHus (a30THOKMCIBIN KaJIni U KaibLui, cynepdocdart,
CEPHOKHUCIIBIN KaJuil, CEpHOKUCIIBIM MarHuii).
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