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NOACHUTE/NIbHAA 3ANMUCKA.

DNIEKTUBHbBIN KypC «ArpoXMmMMA B LLIKOJIE» paccynTaH Ha obyyatowmxca 10 — 11 knaccos
061e06pa3oBaTeNibHbIX OPraHn3aLmii, KOTopble NPOABAAIOT ONpeseeHHbI MHTepec K npodeccuam
XMMUKA, arpoHOMa, bruonora v skonora. Matepuan sN1eKTUBHOIO Kypca BroJiHe Npuemaem u ana
obyyatoLmxcs 8 — 9 K1accoB, a TaKKe OpraHM3aummn KPaTKoCPOUHbIX (MPobaemMHbIX) KypcoB No OTAEe/IbHbIM
ero paszenam, K npumepy, TakMM Kak: « TexHMKa nabopaTopHbix paboT»; «MpeameT 1 3a4a4m arpoxumMnm.
UcTopua pa3sutua»; «AHanu3 yaobpeHniny». TeopeTnyeckoit 6asoi Kypca cayKat xmmmsa, 6ruonorns u
reorpadua. Paclwmpsan n yrnyonas sHaHUsa U yMeHUA 0byYatoLLMXCca, NoyYeHHbIE Ha YPOKaxX XMMUIMU,
b6uonornun un reorpadum, yyawmeca oBageBatoT 3N1€MEHTaMM arpOXMMUM U aHANUTUYECKOM XMMUIMU.

Mporpamma paccymtaHa Ha 1 yac B Hegento. Becero 34 vaca.

Llenu n 3apgaum Kypca

Llenbio 31eKTUBHOIO Kypca «ArpoXMMUA B LLKOAE» ABNAETCA 0O3HaKOM/IeHNe 0By4atoLMxca co CBOMCTBaMM
MoYBbI, €6 COCTaBOM, CTPOEHUEM U BUAAMM, A TaKKe C OCHOBaMU mennopaumnn. bonblioi pasgen
NPOrpammbl OTBOANUTCA U3YYEHUIO PaA3/IMYHbIX BUAOB YA0OPEHNI 1 npaBuaam ux npumeHeHns. LUKOAbHUKM
npuobpeTatoT ycToiumBble YyMeHUa paboTbl ¢ HarpeBaTebHbIMU NpMbopamu, Becamm, mepHon nocyaoi u
peakTMBaMM, y4aTCA CaMOCTOATE/IbHO NPOAE/bIBATb arPOXMMMYECKME aHaIN3bl PA3/IMYHbIX TUMOB NOYB,
HEKOTOpPbIX yA0bpeHuit. B KauecTBe 06BbEKTOB UcCcea0BaHNA 0TOOPaHbl MMHEpPasibHbIe yaA0bpeHus,
XMMUYECKOEe CTPOEHME U CBOMCTBA KOTOPbIX SIETKO aHA/NIM3UPYIOTCA HAa OCHOBE Kypca XMMUMU.

B 3a4aum Kypca BXxoauT bosee aeTasnbHOE O3HAKOMIEHME 0BYYAIOLLMXCA C TEXHUKOM M NpaBuaamm
NabopaTopHbIX PaboT ¢ XMMUYECKUMM peakTUBaMm, NnabopaTopHbIM 060pyA0BAHNMEM U XMMUYECKOM
nocyaomn, Kak obLero, Tak U cneunanbHOro HasHavyeHus.

Kpome aToro nporpamma Kypca npeanonaraer:

— pasBUTUE MHTepeca B 0bnacTu xumum, buonorum, reorpadum U CENbCKOrO X03AMCTBA; NpoBeaeHne
npo¢dopreHTaLMOHHON paboTbl;

- p,aaneﬁLuee pa3BuUTUE NO3HaBaATE/IbHbIX N MbICTUTE/TbHbIX CI'IOCO6HOCT€I‘;1, yMEHMVI CaMOCTOATE/IbHO
OoB/ageBaTb 3HAHNMAMMU, a TaKXKE NOHMMAHUA POSIN XMMUYECKOM HAYKHM B Ppa3BUTUN CENBbCKOTO X03ACTBa;

— pacwumpeHune n yrny6neHme 3HaHWUI O CTpoeHUN, CBOI)'ICTBaX, NMPUMEHEHUN N METOAAX NMOJSIy4EHUA BELLECTB
N MaTepmnanos,;

— pacwmpeHne Hay4yHoro mMmMpoBO33peHnA U YyTO4HHEHNE ECTECTBEHHOHay‘-IHOﬁ KapPTUHbI MUpPa B UX CO3HaHWNY,
npeogoneHune XeMO¢O6VIVI n 6e3pa3nw-|Horo OTHOWEHNA K COBPEMEHHbIM 3KO/IOTMHECKUM npo6nemaM;

— BOCMUTaHUe FpaH(AaHCKOVI HPaBCTBEHHOCTMH, prAOﬂIO6MFI, dKKYPaTHOCTHU, BHUMATEJ/IbHOCTMH, 6epe>1<Horo
OTHOWEHNA K MmaTephnaZibHbIM U AYXOBHbIM LLEHHOCTAM.

— NOAroToBKY K 0/1IMMNMaaaM, KOHKYpCam, Hay4HO-MPaKTUYECKUM KOHdJepeHLI,VIFIM 1 NOCTYNNEHUIO B BY3bl.



Hapagy c obpa3soBaTesibHbIMMK, KypC NpeanonaraeT pelweHne BoCnMTaTeNbHbIX 3a4a4 U Pa3BUTME INYHOCTH
obyyatoLmxca, GopmMMpPoBaHUE Y HUX 'YMAHUCTUYECKUX YYBCTB U OTHOLLIEHWIA B OBLLLEHUM C OKPYXKatoWMMU
NI0AbMU U BO B3rAa4ax Ha NPUPOAY B LLE/IOM.

MeTtoanueckune yKasaHuA

Ha nepBbix 3aHATUAX Kypca 0byyatomecs 3HaKOMATCA C NPeaMeTOM M 3a4a4aMmn arpoxmmmum, UCTopuen ee
Pa3BUTMA, a TaKKe C 0OLMMKM NOHATUAMM 3TOM HayKu. Mocne 3Toro oHM 6onee NoAPOOHO 3HAKOMATCA C
XMMUYECKMM KabMHETOM, nocyaon u nabopaTtopHbim obopyaoBaHnem. ObasaTenbHO NPOBOAMTCA
pa3BePHYTbIN MHCTPYKTaXK N0 TEXHUKe 6e30MacHOCTM PaboTbl B XMMUYECKOM KabUHETe C COOTBETCTBYIOLLEM
ero perucTpaumen B XypHane XMMUYECKOro KabuHera.

Kaxkablih y4EHUK O0KEH UMETb pabounin }KypHan u, enatenbHo, 6e/blh XanaT, YTo B 3HAYMUTE/IbHOM
crteneHn AMCUnMnAnHUpYyeT y4allnxca U noBblllaeT X OTBETCTBEHHOCTb K 3aHATUAM.

3aHATUA Kypca uenecoobpasHo HauMHaTb C KpaTKoro 063opa M NOBTOPEHMA MaTepMana, PacCMOTPEHHOro Ha
npeablayLwmnx 3aHATUAX. 3aTEM PELLaloTCA OCHOBHbIE 334a4M 3aHATUA, NPeAYyCMOTPEHHbIe NI1aHOM B
COOTBETCTBUM C MPOrPamMOi. ITOT 3Tan PaboTbl AONKEH BbINOJHATHCA C MAaKCUMMA/IbHbIM UCMOJ1b30BaHNEM
HarnNAQHOCTU (3KCNEPUMEHTA) M CAMOCTOATENBHOCTU. Ha KarKoe 3aHATMe Ha3HaYyatoTCA OTBETCTBEHHbIE
aexypHble. LlenecoobpasHo fasaTb 0byyatoLmMmcs onepexkatolme AoMallH1e 334aHnsA, YToObl OHK
3apaHee bblIM 03HAKOMJIEHbI C TEMOK M MaTePUaNOM 3aHATUS. ITO COKOHOMMWT BPEMS, a 3aHATUA NponayT
6onee NNoLOTBOPHO.

O3HaKoM/IeHME LLKONbHUKOB C TEOPETUYECKMM MaTepMasiom pasaenos Kypca conpoBoXaaeTca
BbINOJHEHMEM NPAKTUYECKUX PabOoT No onpeaeneHnto CBOMCTB NOYBbI, Pacno3HaBaHMIO Y4006peHn,
onpeaeneHunio Coaep KaHus TeX UAN UHbIX 3/IEMEHTOB B COCTaBE MOYBbI, B TEYEHNE KOTOPbIX KaXKabli y4EHUK
CaMOCTOATENIbHO MPOAE/bIBAET IKCMNEPUMEHTA/IbHYIO YacTb TEMBI.

Ona uccneposaHua obyyatowmeca noayyatoT Npobbl aHaAU3MpPyeMOn NoYBbl, UAK yaobpeHue. CpaBHMBan
NnoJlyyeHHble pe3y/ibTaTbl C COAEPKAHNEM ONpPeneNsiemMoro rnokasarte s B HOpMe, BbICKa3blBAETCs
yTBEPKAEHME O COOTBETCTBMU UM HECOOTBETCTBUM AAHHOM NPobbl TpeboBaHUAM, MPeabABAAEMbIM K MOYBE
nnu ypobpeHuio.

MPUOPUTETHBIMW YCNOBUAMM U PaKTOpaMM NPU BbIDOPE KOHKPETHOIO SKCNEPUMEHTA OMNPeaeNsINCG ero
[OCTYNHOCTb, HAarNA4HOCTb U MPOCTOTA MCNOJIHEHMA, A TAK¥Ke CBA3b CO LWKOAbHbIM MaTepUasom U
NPaKTUKON.

B ntobom cnyyae npesnosiaraeTcs BO3MOMKHOCTb BAPMAaTMBHOIO PasHOYPOBHEBOTO NPOBeAEHMA Kypca Ha
OCHOBeE Meaarornky CoTPYAHUYECTBA YYMTENA U YYEHUKA C NPUMEHEHNEM ONTUMANbHOMO COYEeTaHMA
Pa3/IMYHbIX MeToAoB 0byyeHus. MoBbIcUTb 3PEKTUBHOCTb Kypca (B 3aBUCMMOCTM OT YC10BUIA LLIKO/IbI)
MOXHO TaKKe, eC/IM NPOBOANTL ero Ha 6ase cpeAHMX 1 BbICLIMX CneumanbHbiXx 06pasoBaTe/ibHbIX
YYPEKAEHWUIN, B TECHOM COTPYAHMYECTBE C arpOXMMUYECKMMM 1abopaTopuamMM.

B TeueHue Bcero nepunoaa obyyeHua yyamecs y4atca paboTaTb C 4ONONHUTENbHON NUTEPATYPOW,
0bOpPMNATL MONYUYEHHbIE CBEAEHMA B BUAE KYPCOBbIX PAaboT (TBOPYECKMX MPOEKTOB) U CTEHHbIX raserT.



NTorn paboTbl Kypca pekoMmeHAyeTca NoABOAMTb B BUAE TEMATUUYECKOrO BeYepa, TBOPUYECKOro OTYETa,
BbICTaBKM, KOHOEPEHLMM U T.4. C NPUraLleHneM APYrvX yYalumxca, yumutenen u poguteneii. O6asateNbHbIm
ABNAETCA 3aLMTA KYPCOBOM paboTbl (TBOPUYECKOro NPOEKTa) M BbINyCK CTEHra3eTbl N0 MHANBUAYAbHBIM
Temam.

OCHOBHbIMMK naeaMmm KypcCa ABNAKOTCA:

— XMMMUYECKasa HayKa CAYKUT MHTepecam YeioBeYecTBa, M Npu NpPaBuIbHOM M paLUOHaibHOM
MCMOJIb30BaHUWN ee AOCTUNKEHNI CNOCOBCTBYET PeLIeHNI0 MHOTUX NPobaeMm, CTOAWMX Nepes obLLecTBOM;

— maTepunanbHOE eAMHCTBO BELLLECTB U ¥KMBbIX OPraHM3MOB, HOPMAIbHOE CYLLLECTBOBaHME KOTOPbIX
BO3MOKHO JIMLLIb Ha OCHOBE 3BOJIIOLLMOHHO C/IOXKMBLUErOCA 06MeHa BELLECTB MeXK Ay OPraHU3MOM U
OKpYy:Katowen cpeaom;

— Ye/I0BEK N OKpYyXKatkolwaAa cpeda B3aMMOCBA3aHbl U HAXOOATCA BO B3aMMHOWN 3aBUCMMOCTH;

— arpoxmMmuyeckme nabopaTopHble NCCeA0BaHNA ABNAIOTCA BaXKHEMLLMM 3BEHOM B NPOM3BOACTBE
CEe/IbCKOX03ANCTBEHHOMN MNPOAYKLMMN C MaKCUMabHbIM 3PHEKTOM U MUHUMATbHBIMM OTPULATENbHBIMM
3KOIOTMYECKMMU NOCNEACTBUAMMU A/1A OKPYKaKoLWen cpeapl.

CopepikaHue Kypca

Tema 1. OpraHm3aumoHHoe 3aHATHE. BbI6op cTapocTbl M ero NOMOLWHUKOB. O6Lme TpeboBaHMSA K yYalLMmcs
(pabouwnit }kypHan, xanat, gucumnanHa u 1.4.). O3HaKoMIEHWe yYaLlMXcs C NPorpammoin u dopmamm
3aHATUIA. ATPOXMMMA KaK HayKa, ee CBA3b C XMMMKel 1 bruonornei. KpaTkKMin UCTOPUYECKUIA OYEPK PA3BUTUSA
arpoxmmum.

Tema 2. HCTpYKTaK No TexHnke 6esonacHocTn paboTbl B XMMKU4Yeckol nabopaTopun. YTouHeHme
pacrnosioXKeHna B KabMHeTe 3INEKTPUYECKUX BbIK/tOYaTeNel, BOAONPOBOAHbIX U ra30BbIX KPaHOB, CPEACTB
TYLUEHMA NOXKapOoB. 3HAKOMCTBO C XMMMYECKOM NocyLon 1 nabopaTopHbIM 060pyL0BaHNEM.

Tema 3. Mousa. TBépaasn dpasa NOYBbI, NOYBEHHbI BO3AYX, MOYBEHHbIN pacTBOp. MOHATUE O NOTEHUMaAbHOM
1 apPeKTMBHOM NNOJ0POANN MOYBbI. [TOUBEHHbIN NPOdUb. NOHATUE O FTeHETUYECKUX NOYBEHHbIX
ropm3oHTax. MOLLHOCTb NOYBbI.

Mpakmuyeckue pabomol:
Ne 1. “OnpeaeneHrMe MOLHOCTM NOYBbI U €€ OTAENbHbIX FOPU30HTOB”.
Ne 2. “B3ATMe NouYBeHHbIX 06pa3L0B M NOArOTOBKA UX K aHanu3y”.

Tema 4. CocTaB MMHEpPasIbHOM YacTM MOYBbI: MOHATME O NEPBUYHBIX M BTOPUYHbIX MUHepanax. CocTas
OpraHN4YecKom YacTu NoUsbl: HeryMUdULMpPOBaHHbIE U F'YMYCOBble OpraHMYecKkune BeLLecTsa (rymyc);
rYMMHOBbIE KUCAOTbI GYNbBOKUCAOTbI.

Mpakmuyeckue pabomeol:

Ne 3 “OnpeaeneHue BNaXKHOCTU MU MaCCOBOM A0/ OpPraHUYecKUX BeLecTs noysbl”.



Ne 4 “OnpegeneHne MaccoBoi 4011 NeperHos B noyse”.

Tema 5. leHeTMYecKasa KnaccuduKkauma noys, NoHATUE 0 NouBeHHoM TUne. Knaccudumkauma noys no
MeXaHMYeCKoMYy COCTaBy, rPaHy/I0METPUYECKUI COCTaB MOYB.

Mpakmuyeckue pabomeoi:
Ne 5 “OnpeneneHne mexaHUYECKOro COCTaBa NOYBbI “MeToaom LWHYpa” KaunmHcKoro”.
Ne 6 “OnpegeneHne MmexaHU4YEeCKOro cocTaBa NoYBbl METOA0M OTCTauBaHUA".

Tema 6. MornoTutenbHas cnocobHOCTb NOYB: 6MOI]OFM‘-I€CKO€, ¢M3MHeCKOE, mMmexaHun4yeckoe, Xxmmumn4yeckoe,
(I)M3VIKO-XMMM‘-I€CKOE nornouweHune; NOHATNE 0 NOYBEHHbLIX KO/ 1I0MAAaX, MOYBEHHOM Morsaowaowem
KOMMNneKkce (I'II'IH), €MKOCTM 06MEHHOTO nornoweHunA, cteneHn HacblleHHOCTU OCHOBaHUAMMN.

KucnotHocTb Noys: dKTyaJlbHaA, 06MeHHaH, rMaponnTnyeckaa KMCAO0THOCTU NOYBbLI. U.l,enOHHOCTb n
bydepHOCTb NOYB.

Mpakmuueckue pabomeoi:

Ne 7 “OnpegeneHne akTMBHOM KUCNOTHOCTU NOYBbI”.

Ne 8 “OnpeneneHne 06MeHHOWN KUC/IOTHOCTU NOYBbI”.

Ne 9 “OnpegeneHue ruapoaNTUYECKON KUCIOTHOCTM NoYBbI”.

Tema 7. KnaccnduKkauma dopm Boapl, cogeprKalleinca B noyse. FpaBUTaLMOHHan, TPYHTOBAsA, KanuanspHas,
KPWCTaNIM3aUMOHHARA, TMIPOCKONMYeckan U napoobpasHaa Boaa Noysbl. [OHATUE O BAAXKHOCTH,
B/1ar0OEMKOCTM M BOAONPOHMULLAEMOCTM MOYBbI.

Mpakmuyeckue pabomeoi:
Ne 10 “OnpeaeneHme BNaroEMKOCTU NoYBbl”.

Tema 8. O6uLee noHATME 06 ya06peHmMax, ux KnaccmudmKkaums no pasanyHbiM NpmMsHakam. MuHepasnbHble,
OpraHn4yecKne, opraHHO-MUHepPabHble U 6akTepuanbHble yA06peHUs; NPOCTble U KOMNIEKCHblE
yaobpeHna. KpaTKuit UICTOPUYECKMIA OYEPK MCMONb30BaHUA YA06PEHNI B }KU3HKN YeoBeKa.

Tema 9. A30T B KM3HEAEATENbHOCTM pacTeHnin. Popmbl a30Ta LOCTYMNHbIE /18 MUTAHWUA pacTeHuid. Mpoueccol
HUTPUOMKaLMmM U ammoHudmKkaummn. Knaccudumkauma asoTHbIx yaobpeHnin no ¢opme a3oTa coaeprKallerocs
B HUX. AMMMaYHble, HUTPATHbIE, aMMMWAYHO-HUTPATHbIE N AMUAHbIE a30THbIE YA06peHUs.

Mpakmuueckue pabomeoi:
Ne 11 “OnpeaeneHue cogeprkaHMa HUTPATHOro a3oTa B noyse”.

Tema 10. ®ocdop B KMU3HEAEATeNbHOCTM pacTeHUn. UcTouHnKKN docdopa AOCTYNHOro ANA NUTaHMA
pacteHunin. Knaccudukauma docdopHbix yaobpeHnin Mo ux pacTBOPMMOCTHM B BOoAe M CNabbix KMCAOTaXx.
PactBopumble B Boge ¢ocdaTbl; noaypactsopumble pocdopHble yaobpeHus; dochopHble yaobpeHus He
pacTBOPUMbIE HU B BOAE, HU B C1abbiX KUCAOTax.



Tema 11. Kannin B }Kn3HeaeATENbHOCTU pacTeHuit. Knaccudumkauma KaamnHblx yaobpeHuin. 3ona Kak
MeCTHoe KanuiiHoe yaobpeHue.

Mpakmuyeckue pabomoi:

Ne 12 “OnpefeneHune cogeprkaHua Kanusa B nodse”.

Nel13 “PacnosHaHuMe MUHepanbHbIX yaobpeHunin”.

Ne 14 “Pacno3HaHue MUHepPaNbHbIX YA06peHuii ¢ nomoLLblo onpegenntena”.

Tema 12. ObLLee NOHATUE O MUKPO3ieMeHTaxX. MUKPO3/1IEMEHTbI B }KU3HEAEATEIbHOCTU PACTEHUI: XKeneso,
60p, MapraHeu, Megb, MOMGAEH, UMHK. KnaccuouKkauma MUKpoys06peHnin B 3aBUCMMOCTM OT
coAepKalLerocs B HAX MUKpO31emMeHTa.

O6u.|,ee NOHATUE O KOMNNEKCHbIX yAO6pEHMﬂX. CmellaHHble, CNIOXHbIe U KOM6MHMpOBaHHbIe yp,OﬁpEHVIH.

Tema 13. O6uiee noHATHE 06 OpraHUYEeCcKNX yaobpeHuax. 3HayeHne opraHn4ecknx yaobpenuin. Topd u
HaBO3 KaK opraHMyecKkue yaobpeHus, KOMMNOoCTbl, 3e/1éHoe yaobpeHue (cuaepaTbl).

Tema 14. BHeceHue yaobpeHnit. Knaccuomkauma yaobpeHuii No cpokam BHECEHUS: A0MNOCEBHOE,
npunocesHoe 1 NocaenocesHoe (NogKkopmKa) yaobpeHus. MpumeHeHne ¢ochOpPHbIX, a30THbIX, KaNUAHbIX
yaoo6peHuit.

Tema 15. 3aumTa KypcoBbIX paboT (TBOPUYECKUX NPOEKTOB) N0 UHAMBUAYAIbHbIM TeMaM. Bbinyck
WHAMBUAYANbHbIX CTEHHbIX FA3E€T M0 TEME KYPCOBbIX paboT (TBOPYECKMX MPOEKTOB). B KOHUE roga Kaxkabiin
YUYEHMK 3aLMLLAET KYPCOBYIO paboTy (TBOPYECKUI MPOEKT) N0 MHAUBUAYAbHOM TEMe, Mo pe3y/ibTaTamM
KOTOPOW BbICTABASIETCA UTOTOBas OLeHKa 3a Kypc. OpraHmM3syeTca CMOTP-BbICTaBKa KYpPCOBbIX paborT.
Yyawumecs, 4ob6MBLUIMECS NYyYLINX YCNEXOB, NOOLLPAIOTCA.

BbInycK cTeHraseTt n 6lonneteHelr o AOCTUHKEHUNAX arPOXMMUN, O CBA3U XUMUN C CENNbCKUM XO3AACTBOM U T.AO.
nposogunTCA B Te4eHune roaa.

Tema 16. IKCKypcum B arpoxmmmyeckne nabopatopum, Ha Noasa v B cagpl. [epByto IKCKypcuto B
arpoxmmunyeckyto n1abopaTopuio KenaTesibHO NPOBECTM B CAMOM Havane paboTbl Kypca. OcTanbHble
3KCKYpPCUU NPOBOAATCA B 3aBUCUMOCTW OT BO3MOXKHOCTU B TeYeHue roga.

MpumepHbI NepeyeHb TeM KypCcoBbIX PaboT (TBOpPUECKUX NPOEKTOB)

NcTopus 3aporKaeHua U pasBUTUA arpoOXMMMK. ITanbl UCMOIb30BAHMA YA0OPEHNI B }KU3HU YeI0BEKa.
Xumusaumsa semnegenms.

MuTaHWe pacTeHUI U3 NOYBbI.

CBOICTBa NOYBbLI B CBA3M C NUTAHWMEM PACTEHWIA U MPUMEHEHMEM yA06peHWIA.

Opl’aHM‘-IECKI/Ie N MUHEPa/ibHblE BELWLECTBA NMOYBbI.



MeToap! onpeaeneHuns coaepaHus B NOYBE MUHEPANbHOW U OPraHUYECKoM YacTu.

Tunbl NOYB, BCTPEYaEMbIX Ha TeppuTopun Poccum.

BoZa B XKM3HM KMBOTHBIX U PACTEHWUN.

3HayeHue a3oTa, pocdopa, Kanma B KU3HU PACTEHUN.

CopeprkaHne OCHOBHbIX 3/1EMEHTOB NUTaHMA pacTeHuli (a3oTa, ocdopa, Kannsa) B pasMYHbIX TMUMNAX MOYB.
MeToap! onpeaeneHuns cogepaHua asota, docdopa, Kaaua U MUKPO3IEMEHTOB B NOYBE.
KncnoTHocTb nous. MeToabl ycTpaHeHUA M36bITOYHOM KUCOTHOCTM MOYBbI.

MeToab! onpeaeneHnsa KUCAOTHOCTM NOYBbI.

3HaYeHne MUKPOIIEMEHTOB B KM3HM PACTEHMUI U }KUBOTHbIX.

OpraHunyeckue yaobpeHus (Topd, HaBo3, KOMNOCTbI U Ap.).

BakTepuanbHble yaobpeHua (HUTparMH, asoTobakTepuH u ap.).

PacnosHaBaHMWe ya06peHNit No KaYeCTBEHHbIM PEaKLMAM.

AHann3 opraHMYecknx yaobpeHni.

Arpoxmmmyeckmne aHann3bl, UX NPOM3BOACTBEHHOE M HayYHOE 3HAYeHMe.

OcHoBbI NONYyYEHUA U MPON3BOACTBA YA06PEHUIA.

MnaHupyemble pe3ynbTaTbl 06yyeHUA

3HaTb M BbINO/IHATL MPABWUIA TEXHMKM 6E30MacHOCTU PaboTbl B XMMUYECKON NabopaTopun ¢ y4ueTom
cneundmKkmn paboTbl C NoYBaMK M yaobpeHnaAMMN.

YMmeTb paboTaTh C peakTuBamu, 06bIYHOM U cneLmanbHOM XMMUYECKo NabopaTopHOM nocyaoi,
HarpesaTe/IbHbIMM NPUBOPaMM 1 NpocTeiLMm 0bopyLoBaHUEM.

MmeTb noHATHE 06 arpoXmmmm n NCTOpun ee pas3BnTUA.



3HaTb OCHOBHble CBOMCTBA MNOYBbI; KONMYECTBEHHbIE NOKa3aTeNU COAEPHKAHNA TEX NN UHbIX S1EMEHTOB B
noyse; 3HayeHue as3oTa, hpochopa, Kanusa U MUKPO3/IEMEHTOB A1 KU3HEAEATENIbHOCTU PACTEHWNI; OCHOBbI
KnaccudmKaumm nous 1 yaobpeHunii; OCHOBHbIE CNOCOobbl NPUMMEHEHNA YA0OpEHNIA.

MmeTb NoHATMA 06 aHaM3e Noys M yaobpeHuii. YmeTb onpeaendaTts yaobpeHusa. YMeTb CONOCTaBAATb U
WMHTEPNPETUPOBATL NOJyYEHHbIE PE3YNbTaTbl OMbITOB.

YMmeTb BbINycKaTb CTEHraseTy, HanucaTtb U Ny6ANYHO 3aLWMTUTL KypCcoBYyto paboTy (pedepar) ¢
MCNONb30BaHMEM AOMNOJAHUTENbHON NUTEPATYPbLI M PE3Y/IbTAaTOB CBOUX IKCMEPMMEHTOB.

BuaeTb 3HaYMMOCTb TLLATENIBHOTO M TOYHOTO UCMNOJIHEHUA XMMUYECKUX 1abOoPaTOPHbIX METOA0B
nccnefoBaHUA 414 NPaBUIbHOM U CBOEBPEMEHHOM OLLEHKW CBOMCTB NOYBbI U Ka4yecTsa yaobpeHuin.

Tpe6oBaHMA K OCHaLWEHHOCTU yueBHOro npouecca no Kypcy

«Arpoxumwus B WWKoOnE»

Mporpamma Kypca He npeaycmaTpuBaeT NPUMEHEHME CNELMANbHOIO aHAIMTUYECKOro 060pyA0BaHUA UK
npubopos.

[Ona npoBeAeHUA NPaKkTUYECKMX PaboT BMNOJIHE A0CTaToYeH 0ObIYHbIN NepeyeHb 060pyA0BaHUSA LWKOIbHbIX

XUMMYECKUX KabUHeTOoB.

BO3MOXHO, UTO HEKOTOpPbIE PeaKTUBbI NPUAETCA NpeaBapuTebHO CUHTE3UPOBATb, MPU 3TOM HU MEeTOAMNKA
CNHTE3a, HN UCXOOHble coeguHEeHUA He BbISOBYT I'IpO6!'IEM Y yuuTena.

Ka bl yunTeNb MOKET MO CBOEMY YCMOTPEHMNIO, UCXOAA U3 BO3SMOMHOCTEN LLIKO/IbHOrO KabuHeTa Xnummu,
Hannuma WwedCcKMUxX cBAsen Co CneLmanbHbIMU CPeaHUMU UK BbICILMMU y4ebHbIMKU 3aBeeHNAMM, U
nabopaTopuaMM AOMNONHATbL MAKN COKPALLATb YUCI0 NPOBOAMMBIX ONbITOB, HE AOMYCKasA NPW 3TOM CPbIBa
peanusauumn obLmMX 3a4a4 Kypca.

HeopraHunyeckue coegnHeHUA: XN0pUL HAaTPUA, XIOPUA Kanua, HATpAT cepebpa, xnopug, 6apus,

cynbdat meaum (Il), voama Kanua, bpomng, HaTpuaA, GTOpUA HaTPUA, MOA, Meab MeTalIndYecKas,
nepokcu Boaoposa, CoNsHasa KUC0Ta, CEpHas KUCI0Ta, a30THasA KUcioTa, docdaT HaTpua, Xx1opua,
onosa (Il), monnMbaaT ammMoHUA, KOBANBTUHUTPUT HATPUA, HATPAT HATPUA, HATPAT Kaaua, cynboua,
}enesa, rMAPOKCUA HaTpUA, TMAPOKCUA Kanus, ANCTUAINPOBaHHas BOAA.

OpraHuyeckue coeguHeHuUA: YKCYCHaA KNCNOoTa, rekCaH nau 6€H3VIH, Kpaxmarsn, aueTtaTt HaTpuA,

aueTaT CBMHLA.

UHAKMKaTOpbI: Nakmyc, deHondpTanenH, MeTUI0BbI OpaHXeBbIN, YHUBEPCA/IbHbIN MHAWKATOP
(6ymaxkku).

Xumuyeckaa nocyaa: CTakaHbl, K0ﬂ6bl, MepHbIE LMIMHAPbI U KOI'I6b|, 6IOpETKI/I, NMUNeTKn C I'F)YLIJEI‘;I,

I'Ip06l/1pl-(l/l, KanenbHWUbIl, YalWlKW ANA BbiNnapnBaHUA, TUTIN, BOPOHKK ONA d)MJ'IprOBaHMH, BOPOHKU
AenntenbHble.



NabopatopHoe obopyaoBaHue: annapaT AN8 AUCTUANALMM BOAbI, BECbI, KOMMNEKT apeoMeTPOB,

NnabopaTopHble TEPMOMETPSI, LITAaTUBbI 1abopaTopHbIE, WTAaTMBbI AN NPOBUPOK, AepiKaTenu ans
Npo6u1pok, acbecTMpoBaHHble CETKU, TOPEsIKK, BOAAHAA BaHA, WMLl TUre/ibHbIE, IOXKKM U LnaTenu
dapdopoBsbie, CTYMKM C NECTUKAMM, CTEKNSHHbIE NAZIOYKKN U TPYOKK, pe3nHoBas TpybKa (LnaHr),
NPO6KM, 3aXKMMbI, ePLUM A48 MbITbS NOCYAbl, JOCKA A5 CYLWKK Nocyabl, uabTpoBanbHan bymara,
nepyaTky pesMHOBbIE, OYKM 3aLUUTHbIE.

YyebHo-TemaTnueckoe nnaaHUMpoBaHUe Kypca

«OCHOBbI arpoxumuu B WKone» (34 yaca)

Ne | [data npoBegeHwusA .

HanmeHoBaHWe nsyvyaemoin tembl
Mo nnaHy  ®akTtunu.

1 OpraHu3aumoHHoe 3aHATKe. MpeameT 1 3aaaum arpoxummnn. Kpatkuii ouepk
Pa3BUTUA arPOXMMUN.

) MHCTpYKTaX No TeXHMKe 6e3onacHOCTM paboTbl B XMMMYECKOM nabopatopumu.
3HAKOMCTBO C XMMMUYECKOM nocyaoi u nabopatopHbiM 06opyaoBaHMeEM.

3 Mousa. MNnaogopogme noysbl.

4 MouBeHHbIN Npodunb. OnpeaeneHne MOLHOCTM NOYBbI U €€ OTAENbHbIX
rOPU3OHTOB.

5 OT60p noyBeHHbIX 06pa3LLoB. MNoaroToBKa NOYBbI K aHAN3Y.

6 CoctaB MUHEpPanbHOM U OpPraHMYEecKoM YacTen NOYBbI.

7 OnpepeneHne BNa*KHOCTM NOYBLI

8 OnpegeneHMe M accoBOM 40N OpPraHUYECKUX BELLECTB U NeperHos B Noyse.

9 OnpepeneHne MaccoBOM 40N OPraHUYECKNX BELLLECTB M NEpPerHosa B NoYBe.

10
Knaccudumkauma nous.

11 OnpepeneHne mexaHMYeCKOro CoCcTaBa MoYBbI.




12- CBOMCTBa NOYBbI: NOMNIOTUTE/IbHAA CNOCOOHOCTb, KUCIOTHOCTb, LLE/IOYHOCTb,

13 bydpepHoCTb.

14 OnpepeneHne KUCNOTHOCTU MOYBBI.

15

16 Boga noussbl.

17 OnpegeneHnve BNaroéMKOCTM MOYBbI.

18 3Tanbl UCNO/Ib30BaHUA YA0OPEHUI B }KU3HU YesioBeKa.

19 Knaccudmkauma yoobpeHuit.

20 o
A30T B XXU3HEAeATeIbHOCTM PacTeHUN. A30THbIe YA06peHus.

51 OnpepeneHune cogep’kaHnUA HATPATHOTO a3oTa B NOYBe.

22 docdop B KM3HEAEATENBHOCTM PACTEHUN.

23 ®ocdopHble yaobpeHus.

24 Kanuit B }KM3HeaeAaTeNbHOCTU pacTeHunii. KanuniHole yaobpeHus.
OnpepeneHune cogepkaHuaA Kanua B noyse. Pacno3HaHMe MUHepPanbHbIX

25 yO06peHui.

26 MWKpPO3NeMeHTbI B XKU3HeAeATeIbHOCTM pacTeHnin. MukpoyaobpeHus.

27 KomnneKcHble yaobpeHus.

28 OpraHuyeckune ynobpeHus.

29

30 BHeceHue yaobpeHuit.

31




32 3awmTa KypcoBbix paboT N0 MHANBUAYANAbHBIM TEMAM.

33 BbIFIYCK MHANBNAYaNbHbLIX CTEHHbIX ra3eT N0 TEME KYPCOBbIX pa60T.

34 IKCKYpPCUM B arpoxmmmnyeckmne nabopaTtopum, Ha noas 1 B cagbl.

MToro yacos




