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IlosicHuTeNbHAA 3alIHCKA

Pabouas mporpamMma 3JIEKTHBHOTO Kypca «ATpOXUMHS B IIKOJIe» pa3paboTaHa Ha
OCHOBE aBTOPCKOM IPOrpaMMbl NIEKTUBHOIO Kypca «ArpoxuMus B 1ikosie» Mapkunosa N.@.,
( x.LH., JOUEHT, 3aB. Kadeapoil eCTECTBEHHOHAyYHOTO OOpa3oBaHUs) M pacCyMTaHa Ha
oOyuarommuxcss 10 — 11 xmaccoB o0mieoOpa3oBaTeNbHBIX OpraHU3alUN, KOTOPHIE IMPOSBISIIOT
OTIpEeNICNICHHBI HHTEepec K mpodeccusiM XUMHKa, arpoHOoMa, Ouojora W sKoJsiora. Marepuan
SIIEKTUBHOTO Kypca BIIOJIHE TpUemsieM W Uit oOywarommxcs 8 — 9 KimaccoB, a Takke
OpraHM3auy KpaTKOCPOUYHBIX (MPOOIEMHBIX) KYpPCOB 110 OTAEIBHBIM €ro pasjenaM. Pacmmpss u
yroayOomnsisi 3HaHUS U yMEHHsI OOyJarolIUXCsl, MOJyYCHHBIE HAa YpOKaxX XUMHH, OHOJOTHH H
reorpaduu, yqammecs oBJa/IeBalOT IEMEHTaMU arpOXUMUU U aHAJTUTHYECKON XUMHUU.

Kypc paccunran Ha u3ydeHHe B TeueHUe 34 ydeOHBIX HEAETh B TOMY, OONIMM 00BEMOM
34 yueOHbIX 4yaca (U3 pacuéra 1 yac B HEJIEIIO).

Leau u 3agaun Kypca

Lean: - o3HaKOMIIEHHE 00YYAIOIIUXCS CO CBOMCTBAMH ITOYBEI, €€ COCTaBOM, CTPOCHUEM
U BHJaMH, a TAKXE C OCHOBaMH MCIIHMOpPAIUHA. Bonwmoin pasaci nporpaMmbl  OTBOAUTCS
M3YYEHUIO pa3UYHBIX BUAOB yHoOpeHHH u mnpaBuwiaM ux npuMeHeHus. lllkonbHuku
MIPUOOPETAIOT YCTOWYMBBIE YMEHUSI pabOThl C HarpeBaTeIbHBIMU MPUOOpaMH, BECaMH, MEPHOM
HOCY)IOI\/’I n pCaKTUBaAMH, ydaTCd CaMOCTOSATCIBHO MPOJACIIBIBATE ArpOXMMHUYCCKHUE aHaAJIMU3bl
pPa3IMYHBIX THUIOB II0YB, HEKOTOPBIX YAOOpeHuil. B kauecTBe OOBEKTOB HCCIEIOBaHUS
0TOOpaHbl MHUHEpAJIbHBIC YIOOPECHMS, XUMUYECKOE CTPOCHHE W CBOMCTBA KOTOPBIX JIETKO
aHAJIM3UPYIOTCS] HA OCHOBE Kypca XUMUHU.

3apaum:
- O3HaKOMJICHHE OOy4JalolmUXCs C TEXHUKOW W TpaBWIaMH JabOpaTopHBIX padoT ¢
XUMHUYECKUMHU pEaKTUBaMHU, JabOpaTOpHbIM OOOpYIOBAaHHUEM U XMMHUYECKOW MOCYAOH, Kak
o011ero, Tak U CreNUalbHOTO Ha3HAUYEHUS.
- pa3BUTHE HHTEpeca B 00JIACTM XUMHUH, OWOJIOTHH, Teorpaduu M CEIhCKOTO XO35HCTBA,
npoBeJieHue NpodopUEHTAIIMOHHOM paboThI;
- JalbHeiInee pa3BUTUE T[IO3HABATEIbHBIX U  MBICIUTEIBHBIX CIIOCOOHOCTEH, YMEHHI
CaMOCTOSITEJILHO OBJIAZIeBaTh 3HAHHMSAMH, a TaKKe MOHUMAaHUS POJIM XUMHUYECKON HayKu B
Pa3BUTUHU CEIBCKOTO XO3SICTBA;
- pacuiMpeHue M YriyolieHue 3HaHUMl O CTPOEHUH, CBOMCTBAX, NPUMEHEHHU M METOoJax
MOJIy4€HUS BEUIECTB U MaTEPHAJIOB;
- pacuipeHue HayyHOTO MHUPOBO33PEHUS U YTOUHEHHE €CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA B
UX CO3HaHWM, TMpeojosieHue xemodobun u Oe3pa3TUvYHOTO OTHOIICHHS K COBPEMEHHBIM
9KOJIOTMYECKUM MPpoOIeMam;
- BOCIIUTaHUE TPaKJAHCKOI HPAaBCTBEHHOCTH, TPYAOIIOOUS, aKKypaTHOCTH, BHUMATEIbHOCTH,
0epeKHOTO OTHOIICHHS K MATEPUAIBHBIM U TyXOBHBIM [IEHHOCTSIM.

Hapsiny ¢ oOpa3oBaTenbHbIMH, Kypc MpeAroiaracT pelieHne BOCIUTATENbHBIX 3a1a4 U
pa3BUTHE JWUYHOCTH OOydJammuxcs, (HOpMHpPOBaHHE Y HUX TYMAHHUCTUYECKUX UYYBCTB U
OTHOIICHUI B OOIIIEHUH C OKPYKAIOIIUMHU JIFOJIbMHU M BO B3TJIS1aX HA MPUPOAY B LEIOM.

TpeGoBanus K YPOBHIO OATOTOBKH y4alIUXCSH:

B pezynemame uzyuenus oannozo Kypca yuawjuecs 00IHCHbL YMEMb/3HAMb:

3HATh U BBINOJIHATH MPaBUJIa TEXHUKH 0€30MaCHOCTH paboThl B XUMHUYECKOW J1a00paTopuu C
y4eToM crietn(uKu paboThl C MOYBAMU U YIOOPEHUSIMHU.

YMertb paboTath C peakTUBaMHU, OOBIYHOM U CHIENMAIBHON XMMHUYECKOHN J1ab0paToOpHOH
MOCYJI0M, HarpeBaTeIbHBIMU IPHUOOPAMH U IPOCTEHIINM 000PYAOBAHUEM.

HNmeTb noHsiTHE 00 arpOXUMHUHN M UCTOPUU €€ Pa3BUTHSL.

3HATh OCHOBHBIE CBOICTBA IOYBBI; KOJWYECTBEHHBIE MOKA3aTEIN COACPIKAHMUS TEX WIM MHBIX
JJIEMEHTOB B TIOYBE, 3Ha4YeHHE a30Ta, ¢ochopa, Kaausi W  MHUKPOIIEMEHTOB IS
KHU3HEIEATSNPHOCTH PACTEHHUI; OCHOBBI KJACCU(UKAIMM IOYB M YAOOpPEHMI; OCHOBHBIC
crocoObl IPUMEHEHHUS yI00pEHUA.



HNmerp moHsATHS 00 aHamM3e TOYB W YIAOOpPEHHH. YMETh ONPENeNsTh YHOOpeHUs. YMETh
COTIOCTABJISITh M MHTEPIIPETUPOBATH MOJYUYEHHBIE PE3YJIbTATHI OMBITOB.

YMeTh BBITyCKaTh CTCHra3eTy, HAMKMCaTh ¥ MyOJIMYHO 3alIUTUTh KYPCOBYIO padoTy (pedepar) ¢
HCIIOJIb30BAHUEM JIOTIOJIHUTEILHOM JIMTEPATypPhl U PE3yIbTaTOB CBOMX SKCIEPUMEHTOB.

Buners 3Ha4MMOCTh TIIATEIBHOTO U TOYHOT'O UCHOJHEHHUS XUMUYECKUX JIA00OPATOPHBIX METOJIOB
WCCIIEIOBAaHUA JUISl TPAaBUJIBHOM M CBOEBPEMEHHOM OLICHKM CBOWCTB IOYBbI M KadyeCTBA
yIoOpeHui.

Iliianupyemble pe3yJibTaThI:

JIMYHOCTHBIE

- V3yuyeHue 31eKTUBHOTO Kypca « ATpOXUMUS» 00€CeunBaeT HEHHOCTHO-CMBICIIOBYIO
OpHUEHTAIHI0 00yJaromuxcs (yMEHUE BbIIEIUTh HPABCTBEHHBIN aCHEKT MOBEACHUS) U
OPHEHTAIINIO B COLUAIBHBIX POJISX U MEXKJINYHOCTHBIX OTHOILICHUSX.

- DNEeKTUBHBIN KypC «ATrpOXUMHMD IOMOTaeT B HPABCTBEHHO-3CTETUUECKON OPUEHTALINU U
obOecrieunBaeT JTUMYHOCTHBIN MOPAJIbHBIN BHIOOP.

MeranpeamMeTHble

B cootBerctBrM ¢ @PI'OC MeTanpeaMeTHbIE pe3yiabTaThl OCBOCHHUS Kypca OTPayKaroT:

- YMeHue caMOCTOSITENIbHO ONPENIENATh LI€JIH CBOEro 00y4eHusl, CTaBUTh U (POPMYIUPOBATD IS
ce0s HOBbIE 33/1a4M B MIO3HABATEIILHOM JESITEIbHOCTH, Pa3BUBATh MHTEPECHI CBOEH
MI03HABATEIbHOM JIEATEILHOCTH B PACTEHHEBOICTBE;

- YMeHue COOTHOCUTh CBOU JICHCTBUS C MJIAHUPYEMBIMU pe3yJIbTaTaMU, OCYLIECTBIISIT
KOHTPOJIb CBOEH JAEATEIbHOCTU B MPOLIECCE TOCTIKEHUS Pe3yNbTara, ONPEAeNATh CIIOCOObI
JEHUCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUIA U TpeOOBaHM, KOPPEKTUPOBATH CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOLICHUCS CUTYyaIuEH;

- YMeHue OlIeHUBATh MTPABUIBHOCTH BBITIOJIHEHUSI Y4eOHOM 3a1auu;

- BJ'Ia,Z[eHI/Ie OCHOBaMH CaMOKOHTPOJIA, CAMOOLCHKHU, IIPUHATUA pemeHHﬁ " OCYHICCTBJICHUA
OCO3HAaHHOTI'O BI)I60pa;

- YMmenue OIIPCACIIATH IIOHATHA, CO3/1aBATh 0606H_IGHI/I${ " A€J1IaTb BBIBOJbI IIPHU IPOBEACHUU
ONBITHUYECKOMN U Hay‘IHO-HCCHe,Z[OBaTGHLCKOﬁ JACATCIIBHOCTH,

- (DOpMI/IpOBaHI/IC H PA3BUTHUC SKOJIOTUYCCKOT'O MBIIIJICHUSA, YMECHUC IPUMCHATE €T0 B
HOSH&B&TCJ’IBHOFI, KOMMYHHKaTHBHOﬁ, COIlMaIbHOM IIPAaKTHUKEC U HpO(i)eCCI/IOHaHBHOI;'I
ACATCIBbHOCTH.

IIpeamerHbie

o  dopmupoBaHHE NEPBOHAYAIBHBIX NIPEACTABICHUI O 3HAYEHUH OTPACIM PaCTEHEBOJICTBA
B HapoJHOM xo3siicTBe Poccun.

o [loHnManue 0OyyarOImMUMHUCS TOTO, YTO IPUPO/IA IOMOTAET HAM XKHUTb, U MbI JIOJDKHBI
3HATh 3Ty IPUPOY U ITOMOTaTh EH.

o  dopmupoBaHHE MO3UTUBHOTO OTHOLIEHUS K OTPACIN PACTEHEBOJICTBA.

@opMbl  OpPraHM3aluM Y4YeOHBIX 3aHATHH: JeKkuuu-Oecensl ¢ JAEMOHCTpaluein
HarJSIHBIX TOCOOMH, MpakTHYecKue paboThl.

Coaepixkanue Kypca
Tema 1. OpranuzannonHoe 3aHaTue. BwiOop crapocTsl M ero momomHukoB. OOmue
TpeOoBaHusl K ydamumcs (pabouuii >KypHan, Xauar, JUCHHUIUIMHA W T.A.). O3HaKoOMIIeHHE



yUYaluXxcsi ¢ mporpaMmMoit U opmamu 3aHATHH. ATpOXUMUS KaK HAayKa, €€ CBS3b C XUMHEH H
ouonorueil. Kparkuii nCTOpHUYECKH OUEPK Pa3BUTHS arpOXUMHUH.

Tema 2. MHCTpyKTaX TIO TeXHUKE 0€30MaCHOCTA pabOThl B XUMUYECKOU J1TA0OPATOPHH.
YTouHeHHE paCIoJIOKEHUSI B KaOWMHETE SJEKTPUUYECKUX BBIKIIOYATENICH, BOJIOMPOBOIHBIX M
ra3oBbIX KpaHOB, CPEACTB TYHICHUS II0XapOB. 3HAKOMCTBO C XHMHYECKOW TOCYAOW H
1a00paTOPHBIM 000PYIOBAaHHEM.

Tema 3. IlouBa. TBEpmas ¢asza MOYBBI, MOYBEHHBIA BO3AYX, IMOYBEHHBIA pPAacTBOP.
[Tonsitie o moTeHHHMATPHOM H 3()(YEKTHBHOM IIOJOPOJAMH TMOYBBI. [louBEeHHBIH MPOQUITE.
[TonaTre 0 reHeTUUeCKUX MOYBEHHBIX TOPU30HTAX. MOIITHOCTh TIOYBHI.

IIpakTnuyeckune padoThI:

Ne 1. “OnpeneneHne MOITHOCTH IOYBBI U €€ OTJENIbHBIX TOPU30HTOB .

Ne 2. “B3atue nouBeHHbIX 00pa3OB U MOATOTOBKA UX K aHAIHU3Y .

Tema 4. CocTaB MUHEpAJBbHOW YAaCTH TOYBBI: MOHSATHE O TEPBUYHBIX U BTOPHUYHBIX
MuHepanax. CocTaB OpraHMYECKOW YacTH TOYBBI: HEryMU(DHUIIMPOBaHHBIE W TyMYCOBBIE
OpraHMyYecKre BeulecTBa (ryMyc); TYMUHOBBIE KHCIOTbI (PYIbBOKUCIOTHI.

IIpakTnuyeckune padoThbi:

Ne 3 “Omnpenenenune BIaXKHOCTH U MaCCOBOM J0JIM OPraHUYECKHUX BEIIECTB MOYBBI .

Ne 4 “Onpenenenre MaccoBOM JIOJIM IEPETHOS B TTOYBE .

Tema S. I'eneTndeckas kinaccudukaiys Mo4Ys, MOHITHE O IOYBEHHOM THIIE.

Knaccudukarys mous mo MeXaHM4IECKOMY COCTaBY, TPaHyJIOMETPHUECKHI COCTAaB TIOYB.

IIpakTHyeckue padoThI:

Ne 5 “Onpenenenre MEXaHMYECKOTO COCTaBa MOYBHI “‘MEeTOA0M IIHYypa” KaunHCckoro”.

No 6 “Onpenenenre MEXaHMYECKOTO COCTaBa MOYBBI METOJIOM OTCTAUBAHUS .

Tema 6. [lormoTuTenpbHass CHOCOOHOCTH  IMOYB:  OHOJIOTHYECKOE,  (DU3UYECKOE,
MEXaHUYECKOe, XHMHUYEeCKoe, (U3UKO-XMMHUECKOE TOTJIONICHHE;, TMOHATHE O MOYBEHHBIX
KOJUIOUAaX, moyBeHHOM morjomiatomiem komiuiekce (1K), eMkocT 0OMEHHOTrO MOTIOUICHMS,
CTETNIEHH HACBHIIIEHHOCTH OCHOBaHMSIMHU. KHCIOTHOCTH TO4YB: akTyajgbHasi, OOMeEHHa,
TUAPOJIUTHYECKAs KUCIOTHOCTH noYBkL. Ll{enouHocTs 1 OydepHOCTh MOYB.

IIpakTuyeckue padoTbi:

No 7 “Onpenenenve akTUBHOM KMCIOTHOCTH MOYBBI ™.

Ne 8 “Onpenenenrie 0OMEHHON KHCIIOTHOCTH TTOYBBI .

No 9 “Onpenenenve ruipoOIMTUYECKON KUCIOTHOCTH MOYBHI .

Tema 7. Knaccudukanus ¢opMm Boabl, coaepxkaiieiics B mouse. ['paBuTanmoHHas,
TPYHTOBasA, KamWUISpHAs, KPUCTAJUIM3AllMOHHAs, TUTPOCKONMYeckas M mapooOpa3Has BoJa
nouBbl. [IoHsATHE O BIa)KHOCTH, BIArOEMKOCTH U BOJAOIPOHUIIAEMOCTH TOYBBI.

IIpakTuyeckue padboTbi:

No 10 “Onpenenenue BIaroEMKOCTH MTOYBHI .

Tema 8.OOmee mnonstue 00 yaOOpeHUsX, HUX KiIacCUPUKALUA MO Pa3TUYHBIM
npu3HakaM. MuHepallbHble, OpraHUYeCKUe, OpraHHO-MHUHEpalbHble U  OaKTepualibHbIE
ynoOpeHus; TMpoCThle W KOMIUIEKCHble ynoOpenus. Kpartkuii ucTtopudeckuii  oudepk
WCI0JIb30BaHUs yIOOPEHH B )KU3HU YEJIOBEKA.

Tema 9. A30T B KU3HENEATETBHOCTH pacTeHUd. POpPMBI a30Ta JTOCTYIHbIE JJI MUTAHUS
pactenuii. [Ipouieccel HUTpuduKanuu u ammonudukanuu. Knaccudukaius a30THBIX yI0OpeHMIA
mo ¢opme azora cojepKamierocss B HUX. AMMUAYHbIE, HUTPATHbIE, aMMHAYHO-HUTPATHbIC U
aMUJIHbIE a30THBIE YI0OpeHUsl.

IIpakTnyeckne padoThbI:

Ne 11 “Onpenenenue conepxkaHusi HITPATHOTO a30Ta B IIOYBE’ .

Tema 10. ®ocdop B xu3HEAEATETLHOCTH pacTeHuid. Mctounuku docdopa TOCTYMHOTO
i utanus pacteHuil. Kimaccuduxanus hochopHbIx ynoOpeHHit o uX pacTBOPUMOCTH B BOJIC
u cnabeix kucinortax. PactBopumbie B Bojae Qocdarel; mosrypacTBopuMbie (hocopHbIe
ynoopenus; pocdopHbie yIoOpeHHsI HE paCTBOPUMBIC HU B BOJE, HU B CIIA0OBIX KHCIOTAX.

Tema 11.Kamuii B xu3HenesTenbHOCTH pacTteHuid. Kiaccudukanus KanuiHBIX
yaoOpeHuii. 30j1a Kak MECTHOE KaluiiHOE yao0peHue.

IIpakTnuyeckune padoThbI:

Ne 12 “Onpenenenue conepxaHus Kajius B I0OYBE™ .

Nel3 “Pacno3Hanre MUHEPATBHBIX YIOOpEHUIA™ .



Ne 14 “Pacnioznanynie MUHEpAJIbHBIX YIOOPEHUH C MOMOIIBIO OTPEACTUTENS .

Tema 12. O0uiee MoHATHE 0 MUKpPOdJIeMEHTaX. MUKPOIJIEMEHTHI B KU3HEIEATSIbHOCTH
pacTeHwuii: xxene3o, 00p, Maprasel, Meib, MOJIMOIeH, HMHK. Kitaccudukanus MUKpoyno0peHuii B
3aBHCUMOCTH OT COJEpXKallerocss B HUX MHUKpodneMeHTa.O0Imee MOHATHE O KOMIUIEKCHBIX
ynoOpenusix. CMelIannbie, CIOXKHbIE 1 KOMOMHUPOBAHHBIE yI00pEHUSI.

Tema 13. O0Omiee moHsiTHE 00 OpPraHMYECKUX YAOOpPEHHSX. 3HAYEHHE OPraHUYECKHUX
ynoOpenuii. Topd W HaBO3 Kak OpraHWYECKHE yMOOpPEHHS, KOMIIOCTHI, 3eJIEHOE yHoOpeHHue
(cupmepatsi).

Tema 14. Brecenne ynoOpenumii. Kitaccupukanus ynoOpeHHH 1O CpOKaM BHECEHUS:
JIOTIOCEBHOE, TIPUIIOCEBHOE M  TOCIENOCeBHOE (MOJKOpMKa) ynoOpenus. [Ipumenenue
($hoCchOpHBIX, A30THBIX, KATHHHBIX YIOOpESHUH.

Tema 15. 3amura ncciaea0BaTeIbCKUX padoT (TBOPUECKUX MPOEKTOB).

IIpumepHBIii IepeyeHb TeM UCCAEA0BATEIBLCKUX PAdoT (TBOPYECKUX IIPOEKTOB)

Hcropust 3apoxieHust U pa3BUTHS arpOXUMHH. ITalbl KCTIOJIL30BaHUS YI0OpEHUH B

YKU3HU YeJIOBEKa.

XuMuU3auus 3eMJIeIeIus.

[Intanue pacTeHn U3 MOYBHI.

CBoiiCTBa TIOYBHI B CBSI3U C TUTAaHUEM PACTEHUHN U MPUMEHEHUEM yI0OPEHUI.

Opraandeckre 1 MUHEPAIbHBIE BEIIECTBA MTOYBHI.

Mertoibl onipeAenieHus CoAepKaHus B TOYBE MUHEPAIBHOW M OpraHUYeCKOM 4acTH.

Tunel nous, BcTpeyaeMsbIX Ha Tepputopun Poccun.

Bopa B *W3HUM )KUBOTHBIX U PACTEHUM.

3nadenue a3ora, pocdopa, Kaaus B KU3HA PACTCHUH.

ConeprkaHrie OCHOBHBIX 2JIEMEHTOB TUTAHUS pacTeHuit (a3ota, pocdopa, kanus) B

Pa3IMYHbIX TUIIAX MOYB.

Merto1pl onpeieNnieHns coiep kanus a3oTa, pocdopa, Kanus ¥ MUKPOIJIEMEHTOB B MTOYBE.

Kucnotrnocts mous. Metopl ycTpaHeHUsI H30BITOYHON KUCIIOTHOCTH TTOYBHI.

MerTo b1l onpeieNieHrs KUCIOTHOCTH MOYBBI.

3HaueHNe MUKPOAJIEMEHTOB B KM3HHU PACTEHUN U )KMBOTHBIX.

Opraandeckue ynoopenus (Topd, HaBo3, KOMIIOCTHI U JIp.).

bakrepuanpHbie ynoOpeHus (HUTparuH, a30TOOAKTEPHH H JIp. ).

PacrioznaBanue ynoOpeHuii o Ka4eCTBEHHBIM PEaKIIHSIM.

AHau3 OpraHMYecKuX yao0peHHi.

ATpoXMMHUYECKUE aHATM3bl, X POU3BOJACTBEHHOE U HAYYHOE 3HAUYCHUE.

OCHOBBI IOJTYYEHUS ¥ POU3BOICTBA YI0OPEHHUIA.

TpeboBanus K pe3yjbTaraM 00y4eHHsI

3HaTh ¥ BBINOJHATH TMpaBUjia TEXHUKH OE30MacHOCTH pPAabOThl B XUMHYECKOU
nabopatopuu ¢ y4eToM crieupuku paboThl C MOYBaMH U YI0OPEHHUSIMHU.

YMmeTh paboTaTh ¢ peakTHUBaMH, OOBIYHOW U ClieNUaIbHOW XMMUYECKOU 1a00paTopHOit
MOCY/IO, HAarpeBaTeIbHBIMU MPUOOPAMH U TPOCTEHIIUM 000PYIOBAHUEM.

Nwmets nonsiTue 00 arpoXMMUHU U UCTOPUU €€ PA3BUTHS.

3HaTh OCHOBHBIE CBOMCTBA MOYBBI; KOJMYECTBEHHBIE MOKA3ATENN COACPKAHUSA TEX WU
WHBIX DJJIEMEHTOB B IIOYBE;, 3HAueHHWE a30Ta, (ocdopa, Kamus U MHUKPOIIEMEHTOB s
KU3ZHEJEATEIbHOCTH PACTEHUH; OCHOBBI Kiaccu(UKalMM TOYB M YHOOpEHUil; OCHOBHBIC
crocoObl IPUMEHEHUs YA0OpEHUH.

Nwmets nonsiTHA 00 aHanM3e MoYB U yAoOpeHH. YMETh ONpeneisaTh yAo0peHus. YMeTh
COTIOCTABJISITh M UHTEPIIPETUPOBATH MOJTYyYEHHBIE PE3YyIbTaThl OINBITOB.

YMeTh BBITyCKaTh CTEHTA3eTy, HAMWcaTh U MyONWYHO 3alUTUTh KypCOBYIO DPabOTy
(pedepar) ¢ UCHONB30BaHWEM JOMOJHUTENLHON IUTEPATyphl M PE3YJIbTaTOB  CBOMX
9KCIEPUMEHTOB.

Bunets 3HaYUMOCTH THIATENEHOTO M TOYHOTO HCIIOJHEHUS XUMHUYECKHX Ja00paTOPHBIX
METOJIOB UCCIIEAOBaHUS 7Sl MPAaBUJILHOM U CBOEBPEMEHHOM OIIEHKHU CBOMCTB MOYBBI U KayeCTBa
yoOpeHuil.

KanennapHo — TemaTtuyeckoe INIaHMPOBaHUE KATPOXUMMSD)



No . Bceero Jara
HaumeHnoBanue n3yyaemMoi TeMbI Bun nestensHOCTH
TEMBbI 4acoB MIPOBEACHUS
OpranuzalvoHHOE 3aHATHUE. Jlexuus-6ecena
1 [Ipeamer u 3amaun arpoOXUMHH. 1
Kpartkuit ouepk pa3Butus
arpoOXvMUM.
WHceTpyKkTax no TeXHUKE Jlexuus-6ecena ¢
0€30MacHOCTH padOTHI B JE€MOHCTpaluen
2 XMMHUYECKOH J1abopaTopuu. 1 HarJIsHBIX TocoOui
3HAKOMCTBO C XUMUYECKOM
nocyAoi u 1a00paTOpHBIM
000pyTIOBaHHUEM.
[Tousa. [1noxopoue noYBBl. Jlexuus-6ecena ¢
[TouBeHHbIM TPOGUIB. JIEMOHCTpauuen
Omnpenenenre MOITHOCTH TIOYBbI HaTJISTHBIX
3 | e€ OTIIeITbHBIX TOPU30HTOB. 3 oCcoOuid,
OT60p MOYBEHHBIX 0OPA3IIOB. cooOIIeHus
[ToaroroBka MOYBHI K aHATU3Y. y4aIuxcs,
MPaKTUYECKHE
paboThI
CocTaB MUHEPAIBHOUN U Jlexnusa-0Oecena,
OPraHN4eCcKOM YacTei MOYBBI. MPAKTUYECKHUE
4 | OnpeneneHne BIaXHOCTH, 3 padoThI
MAacCOBOM JI0JIM OPraHUYECKUX
BEILECTB U MEPErHOs B IIOYBE.
Knaccuduxkanus mous. Jlekuus-6ecena ¢
Omnpenenenre MEXaHUYECKOTO JeMOHCTpaIen
g | cocTapa TOBBL 1 HaTJITHBIX
ocoOui,
MIPaKTHYECKUe
padoThI
CBOJiCTBA MOYBHI: Jlekuus-6ecena ¢
MOTJIOTUTENBHAS CTIOCOOHOCTb, JEMOHCTpaIen
6 | KUCIOTHOCTD, IENIOYHOCTb, 3 OTIBITOB,
OydepHocts. Onpenenenue MPaKTHYECKHe
KHCITIOTHOCTH TOYBBHI. paboTsI
Bopna nouBsl. Onpeznenenue Jlexmusi-6ecena,
7 | BTaroéMKOCTH TIOYBHI. 2 MPaKTUYECKHE
paboThI
DTanbl UCMONIb30BAHUS Jlexmus-6ecena
8 | ynoOpeHuil B )KU3HU YeIOBEKa. 2
Knaccudukarus ynoopeHuii.
A3OT B )KM3HEACSITEIBHOCTU Jlexmusi-6ecena ¢
pacTeHuii. A30THBIE yI0OpEHUSI. JeMOHCTpanuen
9 Ornpenenenue coaepkanus 3 HATJISTHBIX
HUTPATHOTO a30Ta B MOYBE. nocooui,
MPaKTUYECKUE

paboThI




dochop B KU3HEACATETLHOCTH

Jlexnusg-0ecena ¢

10 | pacrenuii. ®ochopHbie 3 JEMOHCTpAIHeH
ynoopeHus. HATJISTHBIX TOCOOUH
Kanuii B )xu3HeI€ATEIbHOCTH Jlexuus-6ecena ¢
pactenuii. Kanumitapie ymoopenus. JIEMOHCTpanuen

11 Omnpenenenue coaepKaHus KaIust 4 HATJISTHBIX
B mmouBe. Pacno3nanne mocooui,
MUHEPAIBHBIX yI00pPCHHIA. NPaKTUIECKUE

paboTsl
MuKkpos1eMeHTHI B Jlexnus-0Oecena

1p | xusHenesrenbHOCTH pacTeHuii. 9
Muxkpoyno6penus. KommiekcHsie
yaoOpeHusl.

13 | Oprannveckue ynoOpeHus. 3 Jlexuus-6ecena

14 | BHecenue ynoOpeHHil. 1 Jlexus-6ecena
3ammTa uccieI0BaTeIbCKIX 3amuTa KypcoBBbIX

15 | paGor. 2 paboT (TBOpUECKUX

MIPOEKTOB)
Bcero yvacos 34
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Coaepixanue Kypca

Tema 1. OpranuzaumonHoe 3asstue. BpiOop crapocTel M €ro NnoMouHUKOB. O0mue
TpeOoBaHusi K ydaummmcs (paOouwmii >KypHal, XayuaT, AUCHMIUIMHA H T.J.). O3HaKOMIICHHE
yyaluxcs ¢ mporpamMmor M ¢GopMaMu 3aHATHH. ATpOXMMHS Kak HayKa, €€ CBS3b C XUMHEH U
ouonorueit. Kpatkuii HCTOpUYECKUI OUEPK Pa3BUTHS ar POXHUMHUU.

Tema 2. HHcTpyKTaxX 1O TeXHUKE O€30macHOCTH pabOThl B XMUMHYECKOMH
naboparopuu. YTouHnenue pacmoIOKEHUS B  kaOunerte ANEKTPUYECKUX
BBIKJIIOYATeseil, BOJAOIPOBOAHBIX U Ia30BBIX KPAHOB, CPEJCTB TYLICHHUS I0KapoB. 3HAKOMCTBO
C XUMHYECKOU MOCynoi U 1a60paTOPHBIM 000 PYA0BAHUEM.

Tema 3. [louBa. TBépnmas ¢a3a MOYBHI, MOYBEHHBIH BO3/AYX, IMOYBEHHBIH PACTBOD.
[lonsiTne o0 mNOTEHIMATBHOM UM A(PQPEKTUBHOM  IUJIOJOPOJMU  MMOuBbl. [louBeHHBIN
npoduib. [loHATHE O TEHETUYECKHX TIOYBEHHBIX TOPU30HTaX. MOIIHOCTH MOYBHI.

Ilpakmuueckue pabomui:

Ne 1. “Omnpenenenne MOITHOCTH MOYBBI U €€ OTACTBHBIX TOPH30HTOB”. No 2.

“B3sTne nouBeHHBIX 00pPaA3LOB U MOJArOTOBKA UX K aHAJIU3Y .

Tema 4. CocraB MUHEpaJbHOM YacTH TIOYBBI: IOHSATHE O TEPBUYHBIX U
BTOPUYHBIX MUHepaax. CocraB OpraHUYecKoi 4acTH MOYBBI:
HeryMu(uIupoBaHHbIE U TYMYyCOBBIE OpraHuYecKue BELIECTBA (rymyc);
TYMUHOBBIE KUCIIOTHI (QyIbBOKUCIOTHI.

Ilpaxmuueckue pabomut:



Ne 3 “Ompenenenuie BIaXHOCTH M MacCOBOHM 0 OPraHMYECKHX BEIIECTB MOYBHI .

Ne 4 “Onpenenenue MaccoBOM A0JIM MEPETHOS B IIOYBE™ .

Tema 5. IT'enermveckas KiraccU(UKALUS I[I0YB, TMOHSATHE O I[IOYBCHHOM THIIE.
Knaccudukaius mods 1mo MexaHH4eCKOMY COCTaBY, TPAHYJIOMETPHYECKUN COCTAB MOYB.

Ilpakmuueckue padomeul:

Ne 5 “OmnpeneneHne MexaHMUECKOIO COCTaBa IOYBBI “METOJOM IIHYpa”
Kauunckoro”.

Ne 6  “Onpenencrue MEXaHHYECKOTO cocraBa MOYBbI METOJIOM
OTCTauBaHUs .

Tema 6. IlormorurenpHas CIIOCOOHOCTH TOYB: OHWOJIOTHYECKOE, (DU3HUECKOE,
MEXaHHYECKOE, XHUMHYECKOe, (PU3NKO-XUMUYECKOE IMOTJIOMCHUE; IMOHATHE O MOYBEHHBIX
KOJUIOUAax, nouseHHoM noriouiatomeM kommiekce (I1I1K), emkoctn oOMeHHOrO MOTIIONMIEHNS,
CTETICHU HACBIIIEHHOCTH OCHOBAHMSIMHU.

KucnotHocTs mouB: akTyanbHas, 0OMeHHas1, THAPOJIUTUYECKAS] KUCJIOTHOCTH TIOUBHI.
lenouyHocTts 1 OyhepHOCTH MOYB.

Ilpakmuueckue padomeut:

Ne 7 “Omnpenenenue akTHBHOM KUCIIOTHOCTH TIOYBBI”. Ne 8

“OmnpeneneHne 0OMEHHOM KUCIOTHOCTH TIOYBHI .

Ne 9 “Onpenenenne THAPOITUTHIECCKON KHCIOTHOCTH ITOYBHI” .

Tema 7. Kmaccudukanms dbopm BOJIEI, coaeprKariencs B  IIOYBE.
I'paBUTanOHHAS, TPYHTOBAS, KanmmuIsipHasi, KpUCTaJUTH3aMOHHA,
TUTPOCKOTIMYECKass W mapooOpa3Has  Bojga  MO4YBBL.  [loHsATHE O  BJIAKHOCTH,
BJIATOEMKOCTH ¥ BOJIONTPOHUIIAEMOCTH TTOYBHI.

Ilpaxmuueckue pabomut:

Ne 10 “Onpenenenre BIaroéMKOCTH TIOYBHI .

Tema 8. OOmee monHsatTne 00  ymoOpeHMsIX, HUX  KilacCH(UKAIUA  TI0
pa3aMYHBIM  MpU3HAaKaM.  MWMHepalbHble, OpPraHW4YecKUe, OpraHHO-MUHEpaJbHbIE U
OakTepuaibHBIC  yIOOpEHWs;  MPOCThIE W KOMIUIEKCHbIE  yaoOpeHus.  Kpatkwii
HCTOPUYECKHI 0YepK MCIOJIb30BaHUS YIOOPEHHH B KU3HU YEJIOBEKA.

Tema 9. A30T B XHU3HENEATECILHOCTH pacTeHUi. DOpMBI a30Ta JOCTYIHBIC IS

MUTaHUS  PACTCHHUU. [Tpoueccel  HUTpudukayu u aMMOHH(pHUKAIUH.
Knaccudukanus azoTHbIXx ynoOpeHuit mo Qopme azora coiepraiierocs B HUX. AMMUAYHBIE,
HUTpaTHbIE, AMMUAYHO-HUTPATHbIE U AMHJIHBIE a30THBIEC YIO0OPEHHUS.

Ilpakmuueckue pabomut:

Ne 11 “Onpenenenue cofepKaHus HUTPATHOTO a30Ta B MOYBE™ .

Tema 10. @ocdop B ku3HenesTenbHOCTH pacTeHuid. Mcrounuku docdopa 10cTymHOro
g nutanus pacreHuid. Knaccudukamms ¢dochopHbIX yAoOpeHUH MO WX PacTBOPUMOCTU B
Bojge M cnabbix kucinotax. PactBopumbie B Boie  (ocdarTel; mOTypacTBOPUMBIE

dhochopHbIe yaoOpeHus; dochopubie ynoopeHus HE
pacTBOpUMBIE HU B BOJIE, HU B CIIAOBIX KHCIIOTAX.

Tema 11.Kamuii B xu3HenesaTenbHOCTH pacTeHuid. Kiaccudukanus KalauidHBIX
ynoOpeHuii. 301a Kak MECTHOE KaJluiiHOe ynoOpeHue.

Ilpakmuueckue padbomoui:



Ne 12 “Omnpenenenue coaepxkanus kanus B mouse”. Nel3
“Pacnio3nannie MUHEpAIbHBIX YI0OpEHU .

Ne 14 “Pacno3nanue MHUHEpaIbHBIX ynoopeHuit C  IIOMOIUBIO
OmpeeauTels .
Tema  12. OOmee  THOHATHE O  MHKpO3JeMEHTaX.  MHKpPOAIJIEMEHTh B

KU3ZHEJCATENIbHOCTY  pacTeHWil: keine3o, Oop, MapraHen, Meib, MOJIMOJIEH, LIHHK.
Knaccupukamuss ~ MUKpoynoOpeHHWH B 3aBUCHMOCTH  OT  COJEpPIKAamIerocss B HHX
MHUKpO3JIEMEHTA.

OO1iee MOHATHE O KOMIUIEKCHBIX YH0OpeHusix. CMellaHHbIE, CIIOKHbBIE U
KOMOMHHPOBAHHbBIE yI0OpEHUS.

Tema  13. OOmee moHSATHE 00  OpraHWYECKUX  yHOOpeHHSIX.  3HAYCHUE
oprannyeckux ynoopenuii. Topd © HaBO3 Kak oOpraHu4ecKkue yA0OpeHUs, KOMIOCTHI,
3enéHoe ynoOpenue (cuaeparsi).

Tema 14. Buecenue ynoOpenuil. Knaccudukamuss ynoOpeHuil Mo cpokaM BHECEHMS:
JIOTIOCEBHOE, IPUIIOCEBHOE M MOCJeNnoceBHoe (MoakopMmka) yaoOpeHus. [Ipumenenue
(hochopHBIX, a30THBIX, KATUHHBIX yI0OPEHUIA.

Tema 15. 3amura KYPCOBBIX pabot (TBOpUECKHX IIPOEKTOB) o
WHIUBUAYaJIbHBIM TeMaM. BbIMycK WHAMBHUAYaJbHBIX CTEHHBIX Ta3eT IO TeMe KypCOBBIX
pabor (TBOpYeCKHMX TMpPOCKTOB). B KOHIIE Troja KakIplii YYEHHK 3alllMIIaeT KypCOBYIO
paboty (TBOpYECKHM TIPOEKT) MO HWHAWBUAYAIbHOW TeMe, IO pe3ylbTaTaM KOTOpOH
BBICTAaBJISIETCSI MTOTOBasl OlLIEHKAa 3a Kypc. OpraHusyercs CMOTp-BbICTaBKa KypPCOBBIX padoT.
VYyamuecsi, 1oOUBLIMECS JyYIIUX YCHEXOB, MOOMIPSIOTCS.

Boinmyck crTeHrazer u OroieTeHel O JOCTHMKEHUAX arpOXUMMH, O CBSI3U XHMHHU C
CEJIbCKUM XO3SHUCTBOM H T.J. IPOBOJUTCS B TEUCHUE TOJIa.

Tema 16. DkcKypcuu B arpoXUMHYECKHE JIaOpaToOpuH, Ha TOJII U B cajpl. [lepByro
OKCKYPCHIO B arpoXMMHUYECKYyl0 J1a0OpaTopuiO JKeJaTelbHO IPOBECTH B CaMOM Hadyale
paboTel Kypca. OcTanbHble 3KCKYPCHH MPOBOJISATCS B 3aBUCUMOCTU OT BO3MOYKHOCTH B T€UCHHE
roja.

TemaTHYecKOe NJIAHUPOBAHHE Kypca
«Arpoxumus B mKoJie» (34 yaca)

Ne . Yucao
HaumeHoBaHUe M3y4aeMOil TeMbI Bua nesiteibHOCTH
TeMBbI 4acoB
OpranuzanponHoe 3ansatue. llpeamer wu 1-0Oecena
1 3a/auyn  arpoxumuu.  KpaTkuii  odepk 1
Pa3BUTHS arpOXHUMUHU.
I/II%CTpYKTa)K 1o T@XHI:IKe 2630HaCHOCTI/I Jlexuusi-Gecena ¢
5 13)21 OTBI B XUMHYECKOH J1a vopaTopI/Hv/I. JIeMOHCTparHei
HAaKOMCTBO C XUMUYECKOU MOCYI0H 1 1 HACJSLTHBIX TTOCOGHIA

71a00paTOPHBIM 000PYIOBAaHHEM.



[Tousa. ITnonopoaue noussl. [louBeHHBIN

Jlexnus-Oecena ¢

npoduiis. OnpeeneHrne MOITHOCTH TIOYBBI JEMOHCTpAIIEH
1 e€ OTIeNbHBIX TOPU30HTOB. OTOOP HArJIsIHBIX
MOYBEHHBIX 00pa3noB. [1oroToBKa MOYBEI nocoouii,
3 K aHaJIU3Yy. cooO1eHus
y4anmxcs,
MIPAKTUICCKHE
paboThI
CocTaB MUHEpaIbHON U OpPraHu4YeCcKOn
yacTeld HOUBEL-OHpeaAcaeHUe BAKHOCTH; Jlexuns-Gecena,
MacCOBO# JJOJTM OPraHWYECKUX BENIECTB U HPaKTHICCKUC
IIEPETHOS B MOYBE. paboTet
4
Knaccudukanus mous. Onpezenenne
MEXaHHYECKOTO COCTaBa MOYBEI.
Jlexumsi-6ecena ¢
ACMUHUT pau,m CJ\(’I
HATJISAHBIX
MOCo0ui,
5 MIPAKTHICCKHE
= . paboThI
CBolicTBa TTOYBKI: MOTJIOTHTEIHHAS
CIIOCOOHOCTH, KUCIIOTHOCTb, IEJI0YHOCTD, Jlexkuus-6ecena ¢
O0ydepHocTs. OnpeeneHne KUCIOTHOCTH JeMOHCTpamweit
MOYBHI. OTIBITOB;
MPaKTUYECKHE
paboThI
6 Bopa noussl. Onpenenenne
BJAro€MKOCTH ITOYBHI. Jlexus-6ecena,
MPaKTUYECKHE
padboThI
OTafibt HCHOTB30BaHsT YROOPCHIIT B
7 KW3HU denoBeka. Kiaccudukanus Jlexums-6ecena
yIOOpeHHA.
A3OT B )KH3HEICATEIPHOCTH
g %aCTCHHfI. A30THBIE yIOOpEeHHUS. Jlekius-6ecena ¢
MpeACIICHUE COACPIKaHUS JleMoHCTpaIeit
HUTPATHOTO a30Ta B TIOYBE. HACJSTHBIX
IMOCOOHH,
MPaKTUYECKHE
paboThI
9 dochop B KU3HEAEATENHHOCTH PACTEHUH.

docdopHble ynoOpeHus.

Jlexuus-6ecena ¢
JIEMOHCTpanuen
HarJIsJHBIX

10




nmocooui

Kannii B xKU3HENEATEIIBHOCTH PACTEHUN. Jlexuus-6ecena ¢
Kanwuiinbie ynoOpenus. Onpenenenue JIEMOHCTpauuen
coJiepkaHus Kanus B nouse. Pacroznanue HarJIsJHbIX
11 | MuHepanbHBIX yIOOpPEHHIA. 3 ocoouii,
IIPaKTHYECKUE
paboThI

MI/IKPOBHGMGHTI)I B XU3HCACATCIbHOCTHU

T vVirx CHrizis

nacrerrit- Muxbovaioopneus: Jlexug-oecena
pacreHy POYHOOP

KommiekcHbie ynoO6penusi.

12 Opranuyeckue ynoopeHusl. 2
Buecenue ynoOpeHuil.
Jlexuus-6ecena
13 1
3amura KypcoBbIX paboT 1o
Jlexuus-6ecena
MHIUABMA IV AIEHEIM _TeMaM RLIW‘I{‘T{
12 THBUAYAILHBIM-TeMaM. BRIycK 1
WH/IMBHTyaIbHBIX CTEHHBIX Ta3eT 10 TeMe 3amHTa KypCOBBIX
KYPCOBBIX PaboT
Ir r ’ pabdoT (TBOPUECKHUX
MIPOEKTOB)
15 DKCKYpCHH B arpOXUMHUYECKHE 2
abopaToOpHH, Ha TIOJISI U B CaJIbI.
16 3 DKCKypcHst
Hroro dacos 34

IIpumepHbIil IEpevYeHb TeM KYyPCOBbIX PadoT (TBOPUYECKHUX NPOEKTOB)

Hcropust 3apoXxJaeHuss W Pa3BUTHUS arpOXMMHUHU. OTambl HCHOJB30BaHUS yI0OPECHUIMA
B KM3HH YEJIOBEKA.

Xumunsanuga zemuenenud. [lutanue

pacTeHUH U3 MOYBBI.

CpolicTBa TOYBBI B CBS3M C IIUTAaHUEM PACTEHUM U MNPUMEHEHUEM
y1oOpeHuit.

Opranuueckue U MUHEPaJIbHbIE BEIIECTBA MTOYBHI.

Mertobl onpeneneHust CoaepKaHus B IOYBE MUHEPAIBbHON U OPraHUYECKOU YacTH.

Tunsl MoYB, BCTpedyaemMbIX Ha Teppuropuun Poccun. Bona B

JKU3HU )KUBOTHBIX U PACTCHUM.

3naueHue a3ora, pocdopa, Kaaus B )KU3HH PACTCHU.

CogepxaHue OCHOBHBIX JJIEMEHTOB IMUTAHHs pacTeHHil (a3ota, ¢ocdopa, Kaaus) B
pa3IMYHBIX TUIAX IOYB.

MeTo 11 OIpENEIICHUS coaepKaHus a3oTa, docdopa, Kanus u
MHKPOIJIEMEHTOB B TIOYBE.



Kucnornocte mnouB. MeToasl ycTpaHEHHsT H30BITOUHON KUCIOTHOCTH IOYBBI.
MerTo bl onpeieneHnss KUCIOTHOCTH ITOYBBI.

3HaueHuEe MUKPOIJIEMEHTOB B )KU3HU PACTEHUN U )KMBOTHBIX.

Oprannueckue ynoopenus (Top¢, HaBo3, KOMIIOCTHI U JIp.).

bakrepuanbHble ynoOpeHus (HUTparuH, a30TO0AKTEPUH U JIIp. ).

Pacnio3naBanue ynoOpeHuii mo KaueCTBEHHBIM peakiusiM. AHaIINU3

OpraHUYECKUX YAOOpEHUH.

ArpoxrMHUYEeCcKue aHaJIu3bl, X IPOU3BOJACTBEHHOE U HaydHOE 3HaueHue. OCHOBBI
MIOJIy4EHUS ¥ IPOU3BOJCTBA YIOOpEHUH.



