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IIOACHHUTE/IBHAA 3AITHCKA

[Ipennaraemeiii kypc “Arpoxumusi”’ pa3paOOTaH BIEpBble M PACCUMTaH Ha
yyamuxcs 7 KiIaccoB MPOQUIBHBIX 00IIe00pa3oBaTeIbHBIX LIKOJ, KOTOpBIE CAETIalu
BbIOOpP COOTBETCTBYIOIIETO MPO(PUIUPYIOLIETO HAPABICHUSI B O0YUYE€HUU U TPOSBISIOT
OIpe/ieNICHHbIA UHTEpeC K IpodeccusiM XUMHUKa, arpoHOMa, OHOoJIora U HKOJIOTA.

[Iporpamma kypca «ArpoxuMusi 7» COCTaBlieHa B COOTBETCTBUM C HOpMaMu
®enepansHoro 3akona «O6 obpazoBanuu B Poccuiickoit denepanuu» (ot 29.12. 2012
Ne 273-@3); obnactHoro 3akoHa ot 14.11.2013 Ne 26-3C «O6 oOpa3oBaHuM B
PocroBckoit obnactuy; npukaza Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O6
VTBep)KICHUH W BBEACHUHM B JEHCTBUE (eAepatbHOrO  TOCYAapCTBEHHOTO
00pa3oBaTEIbLHOIO CTaHJAapTa OCHOBHOrO 00mIero oOpa3zoBaHus» (B pea. MpHUKasza
MunoOpuayku Poccun ot 29.12.2014 Ne 1644); npukaza Munobpnayku Poccuu ot
29.12.2014 Ne 1645 «O BHeceHUH U3MEHEHUI B ITpuKa3 MuUHUCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepannu ot 17 mag 2012 r.; npuka3 Munnpocsemenus Poccun
or 31.05.2021 Ne 287 «0O0 ytBepxkaeHun (enepaibHOro rocyJIapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTa OCHOBHOT'O OOIIEr0 0Opa30BaHUS»;

Teopernueckoit 6a30i1 Kypca ciy>KaT XumMusi U ouonorus. Pacumpsis u yriyO:sis
3HAHUS, YMEHHS M HaBBIKM, MOJIYYCHHBICE Ha ypOKaX XHWMUH, OMOJIOTHH, ydalluecs
OBJIAJICBAIOT AJIEMEHTAMH arpOXUMUU U aHATUTUYECKON XUMUHU.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Leabio 3J€KTUBHOTO Kypca “Arpoxumus’’ SIBJISETCS O3HAKOMJICHUE YYallUXCs
CO CBOMCTBaMHU IOYBBI, €€ COCTAaBOM, CTPOEHUEM M BUJAMHU, & TAKKE C OCHOBAMHU
MeJMopanuy Mo4B. bosbIioi pasnen mporpaMMbl OTBOAMTCS M3YYEHUIO Pa3IMUHBIX
BUJIOB yJIOOpEHUM U MpaBUJIaM WX NMPUMEHEHU. YUalluecs: MpUuoOpeTaloT yCTOMUHUBBIC
HaBBIKM palbOThl € HarpeBaTeIbHBIMU NPUOOpaMH, BECaMH, MEPHOW TOCYIIOH H
peaKTUBaMH, Y4aTcsl CaMOCTOSITEJIbHO TIPOJICNIbIBATh AarpOXMMUUYECKUE aHaJU3bI
Pa3JIMYHBIX TUMOB MOYB, HEKOTOPHIX y0OpeHui. B kauecTBe 0OHEKTOB UCCIICIOBAHUS
OTOOpaHbl MUHEpaJIbHbIE YIOOpEHUS, XMMUYECKOE CTPOCHUE U CBOMCTBA KOTOPBIX
JIETKO aHAJIM3UPYIOTCS Ha OCHOBE IIKOJIBHOTO Kypca XUMUHU.

B 3agaum kypca BxomuT Oosiee JETATbHOE O3HAKOMIICHHWE YYaIIuXcs C
TEXHUKOM W TIpaBWJIaMH JAa0OpaTOPHBIX pPabOT ¢ XHMHYCCKHMMH PEaKTHBAMH,
nabopaTOpHBIM  000PYJOBAaHMEM M XHMHUYECKOW TMOCYAOW, Kak oOIIero, TaKk u
CIICIIMAIPHOTO HAa3HAYCHHUS.

KpomMme 3toro nporpamma Kypca mpeanoiaraer:

- pa3BUTHE HMHTEPECOB yYalIMXCS B OOJIACTH XMMHHU U CEIBCKOTO XO3AHCTBA;
IpoBe/IeHHE MPOPOPUEHTALMOHHON pabOTHI;

- ﬂaaneﬁmee Pa3BUTHUC IMO3HABATCIBbHBIX M MBICIIUTCIIbHBIX CcrocoOHOCTEN
yUalunxcs, YMGHI/Iﬁ CaMOCTOATCIIbHO OBJIAACBATb 3HAHUAMMH, a TAKIKC ITOHUMAaHHA POJIA
XUMHUYECKOMN HAayKH B Pa3dBUTHH CCIIbCKOT'O XOBHﬁCTBa;

- pacuidpeHue W YyriIyOJIeHHe 3HaHMWM YYalluxcs O CTPOEHUH, CBOMCTBAX,
NPUMEHEHUHU U METOJIaX MOJYUYEHHUs BEIIECTB U MaTEPUAJIOB;



- pacInupeHUC Hay49HOTI'O MHPOBO33PCHUA Yaaluxcs )41 YTOUYHCHHUEC
CCTCCTBCHHOHay‘IHOﬁ KapTHHbl MHpa B HX CO3HAHHMH, IPCOAOJICHUC X€MO¢)O6I/II/I 141
663p33JII/I‘—IHOFO OTHOHICHWA K COBPCMCHHBIM 3KOJIOTMICCKHUM HpOGJ’ICMaM;

- BOCHHUTaHWE TPAXITAHCKOM HPABCTBEHHOCTH, TPYHOJIOOUs, AaKKypaTHOCTH,
BHUMATEJIbHOCTH, OEPEKHOTO OTHOILIEHHS K MAaTEPUATbHBIM U TyXOBHBIM LIEHHOCTSIM.

- TOATOTOBKY YYallUXCAd K OJIMMIMANAaM, KOHKYpCaM, HAy4YHO-IIPAKTUYECKUM
KOH(EPEHIIUSIM U TIOCTYIUICHUIO B BY3bI.

Hapsny ¢ oOpa3zoBaTebHBIMH, KypC MPEANOoIaraeT peiieHrne BOCIUTATENbHBIX 33/1a4 U
pa3BUTHE JIMYHOCTH Yydalluxcs, (GOPMUPOBAHHE Yy HUX T'YMAHUCTUYECKUX UYBCTB U
OTHOULIECHUH B OOIIEHUU C OKPYKAIOLIMMU JIOJbMHU U BO B3IJISAaX HA MIPUPOJY B LIEJIOM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Kypc paccuntan Ha 1 wac B Hememo, cocTouT u3 15 Tem, oOumm oobemom 33
yaca. [Iporpamma peanusyercs 3a 1 roj, COrjiacHO roJJoOBOMY KaJIeHIapHOMY y4eOHOMY
rpaduxy MBOY Kpacnosckoii COIII 3a 33 gaca.

COILEPKAHUE YYEBHOI'O KYPCA

Tema 1. OpranuzanuonHoe 3aHsiTue. BbIOOp CTapoCThl U €ro MOMOIIHHKOB.
OO6mue TpeOoBaHusi K ydammmcs (pabouuii >KypHai, xanaT, JUCHUIUIMHA U T.1.).
O3HaKOMIIEHHE y4YalIuXcsl ¢ mporpaMmmon u (hopmamu 3aHsATHIL. ATpOXUMUS KaK HayKa,
ee CBsA3b C XuMHel u ouonorueil. Kparkuii uCTopuyeckuii 04epK pa3BUTUS arpOXUMUU.

Tema 2. HCTpyKTaX 10 TEXHUKE OE30MACHOCTH PAOOTBI B XUMHYECKOM
nabopaTopur. Y TOUHEHHE PACIOJIOKEHHSI B KAOMHETE JIEKTPUUYECKUX BBIKITIOUATENICH,
BOJIOTIPOBOJIHBIX W Ta30BBIX KPAHOB, CPEICTB TYIICHHS IMOXKApOB. 3HAKOMCTBO C
XUMUYECKOU MOCyA0U 1 1a00paTOPHBIM 000PYI0BAHHUEM.

Tema 3.IlouBa. TBEpmas ¢daza mMOYBBI, TOUYBEHHBIA BO3IYX, MMOYBEHHBIH
pactBop. IlonsitTue o mnoTeHUUAIbHOM U 3()(YEKTUBHOM IUIOJOPOJUU  TOYBHI
[TouBenHsbIit npo¢uins. [loHsATHE O TeHETUYECKUX MOYBEHHBIX TOPU30HTaX. MOIIHOCTh
ITOYBBI.

Ilpakmuueckue pabomul:
No 1. “Onpenenenre MOITHOCTHU MOYBBI U €€ OTACIBHBIX TOPU30HTOB .
No 2. “Bzsitue mouyBeHHBIX 00pa3IOB U MOATOTOBKA UX K aHATU3Y .

Tema 4.CoctaB MUHEpPaJbHOM YACTH IIOYBBI: TOHATUE O IEPBUYHBIX H
BTOpPUYHBIX MUHepaax. COCTaB OpraHM4YEeCKO YacTH MOYBbI: HET'YMU(PUIUPOBAHHBIE U
Ir'YMYCOBBIE OPTaHUYEeCKHUE BEIIECTBA (TYMYC); TYMUHOBBIE KUCIOTHI (DYyIbBOKHCIIOTHI.

Ilpakmuueckue pabomoi:

z

3 “OnpeneneHue BIAXKHOCTA M MacCOBOM JOJIM OPraHUYECKUX BEIIECTB
IIOYBBI .

z

0 4 “OnpeneneHre MacCOBOM JOJIM NEPETHOS B MTOYBE ™.

Tema 5. ['enernueckas kiaccupuKanus IMOYB, MOHSATHE O MOYBEHHOM THIIE.
Knaccudpukanus mo4ys Mo MEXaHUYECKOMY COCTaBYy, IPaHyJIOMETPUUYECKHH COCTaB
IIOYB.



Ilpakmuueckue pabomut:

Ne 5 “Onpenenenrie MEXaHMYECKOIO COCTaBa MOYBBI “METOAOM IIHYypa’
Kaunnckoro™.

Ne 6 “Onpenenenrie MEXaHHYECKOIO COCTaBA MMOYBBI METOAOM OTCTAaUBAHUS .

Tema 6. [lormotutenpHas CIOCOOHOCTH TOYB: OMOJIOTHYECKOE, (PU3NUYECKOE,
MEXaHUYECKOE, XUMUYECKOe, (PUBHKO-XUMHUYECKOE TIOTJIOMICHUE; TMIOHSATHE O
MOYBEHHBIX KOJIIOMJAx, IMouBeHHOM roriomiaromemM Komiuiekce (IITIK), emkoctn
0OMEHHOTO TOTJIOIICHHUS, CTEIIEHH HACHIIIIEHHOCTH OCHOBAHHUSMU.

KucnotHocTh 1MOYB: akTyasibHasi, OOMEHHAas, THJIPOJUTUYECKAs KHUCIOTHOCTHU
nousbl. [llenounocTs 1 OyhepHOCTh MOYB.

Ilpakmuueckue padoomeol:

Ne 7 “Onpenenenue akTHUBHOW KUCJIOTHOCTH TTOYBHI .

Ne 8 “Onpenenenrie 0OMEHHOM KUCIOTHOCTH TTOYBHI .

Ne 9 “Onpenenenue ruApOIUTAYECKON KUCTOTHOCTH HOYBBI .

Tema 7.Knaccudukamuss GopM  BOJbI, coiepxamieics B IOYBE.
['paBuTaniOHHAs, TPYHTOBAS, KAMMIIIAPHAS, KPUCTALIN3AIMOHHAS, TUTPOCKOTTUIECKAS
u mapooOpa3Has Bojga TOYBHL. [loHATHE O BIIAKHOCTH, BIIATOEMKOCTH U
BOJIOTIPOHUIIAEMOCTH TTOYBHI.

Ilpakmuueckue pabomoi:
Ne 10 “Onpenenenne B1aro€MKOCTH MOYBBI .

Tema 8. OOuiee nouarre 00 ynoOpeHUsIX, UX KiIacCU(UKAIUA MO Pa3THMUYHbIM
npusHakaM. MuHepaigbHble, OpraHu4ecKie, OpraHHO-MUHEpaIbHble U OaKTepuaIbHbIE
yIOOpeHHs; TPOCThIE U KOMIUIEKCHBbIE ymoOpenus. Kparkuii uMCTOpUYECKUNl O4YepK
UCTIOJIb30BaHUs YJOOPEHHI B )KU3HU YEJIOBEKA.

Tema 9. A30T B )XU3HEAEATEIBHOCTH pacTeHUil. @OpMBI a30Ta TOCTYIHBIE IS
nutanusi pacrtenuit. [Iporeccel HUTpudukanmu u ammoHubukauu. Knaccuduxarus
a30THBIX yI00peHwuit mo popme azora copepxamierocsi B Hux. AMMUadHbIe, HUTpaTHbBIE,
aMMHaYHO-HUTPATHBIC U aMHJIHBIC a30THBIC yI0OPCHHS.

Ilpaxkmuueckue padomoi:
Ne 11 “Onpenenenne conepxaHust HATPATHOTO a30Ta B MOYBE™ .

Tema 10. Dochop B xkuzHeAesTeTbHOCTH pacTeHui. Mcrounuku docdopa
JOCTynHOTO Jisi nuTanus pacteHui. Knaccudpukauus pochopHbix yaoOpeHuit mno ux
pacTBOPUMOCTH B BOJE€ M cJa0bIX Kuciaotrax. PacTBopumbie B Boje ¢ocdaTsl;
noJyiypactBopuMeble (ochopHbie ynodpenus; dhochopHble yA0OpeHUsT HE PaCTBOPUMBIE
HU B BOJIE, HU B CJIA0BIX KHCIIOTAX.

Tema 11. Kanuii B xu3HenestenbHocTu pacteHuil. Kimaccudukanus kanuiHbIX
ynoOpenuii. 3051a Kak MECTHOE KaJIMHHOE y100peHue.

Ilpakmuueckue pabomoi:
Ne 12 “Onpenenenue conepxaHus Kaaus B IOYBE” .

Nel3 “Pacrio3Hanvie MUHEPAITBHBIX YIOOPECHMIA .



Ne 14 “Pacno3HaHue MUHEPAJIbHBIX YJIOOPEHUHN C TTIOMOIIBIO ONIPEACTUTENS .

Tema 12.00mee moOHATHE O MHUKpOIIEMEHTaX. MUKpPOIIEMEHTH B
KU3ZHENICATCILHOCTH PACTEHUM: jKele3o, OOp, MapraHer, MeIb, MOJHUOJICH, ITUHK.
Knaccudukanus MUKpOymOOpeHHI B 3aBHCHMOCTH OT COJEp)KAIIerocsi B HHUX
MHKPOIJIEMEHTA.

OOmiee MOHATHE O KOMIUIEKCHBIX ynoOpeHusix. CMelIaHHbIE, CIIOXKHBIE U
KOMOWHUPOBAHHBIE yI00PEHUS.

Tema 13.00mee mnoHATHE 00 OpPraHUYECKUX YJIOOpEHUSX. 3HAUYCHHE
opraHnueckux ymoopenuii. Topdh u HaBO3 KaKk OpraHUYECKUE YAOOpPEHHS, KOMIIOCTHI,
3esIEHOE yI00peHHe (CHaepaThl).

Tema 14. Buecenne ynooOpenumii. Kinaccubukamnus yaoOpeHuil mo cpoxkam
BHECEHUS: JOINOCEBHOE, MPUIIOCEBHOE M IOCJIENOCEBHOE (MOAKOPMKA) YI0OpEeHUsl.
[Tpumenenue hochopHBIX, A30THBIX, KATUIHBIX YI0OpEHUH.

Tema 15. Dxckypcuu B arpoxXxuMu4eckue J1abopaTopuu, Ha MOJS U B Cajlbl.
[IepByr0 2KCKYpCHIO B arpOXUMHUYECKYIO JIa0OPATOPHIO JKEIATeIHbHO MPOBECTH B CAMOM
Hayane paboTel Kypca. OcTalbHbIE SKCKYpCHH TMPOBOIATCS B 3aBUCUMOCTH OT
BO3MOXXHOCTH B TE€UEHUE T0/Ia.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA

Yd4eHHK MOJYYUT BO3MOKHOCTH ONEPHUPOBATH. BAXHEUIIMMH XUMUYECKHMHU
NOHATUSIMU, OCHOBHBIMH 3aKOHAMH XUMHUH, OCHOBHBIMM TEOPUSAMHM XHUMHH,
BXHEUIIIMMU BEILIECTBA U MAaTEPUAJIBI;

Yuenuk nayuumcea: HazpBaTh, ONpPEENATh, XaPAKTEPU30BATh BEIIECTBA, OOBSICHATh
SIBJIEHUS U CBOVCTBA, BBIMTOIHATh XUMHUECKUN SKCIIEPUMEHT;

Yuenuk mnayuumca ucnonvzoeams: - TpUOOPETEHHBIE 3HAHMS M YMEHHUS B
MIPAKTUYECKON AEATEIbHOCTH U IMIOBCETHEBHON KU3HHU.

ITo3naBarenbubie Y Y/I:

[JmoCcTpOeHHe JIOTMUeCKON LEeNH pacCy XAeHN;[ ] 10Ka3aTeNbCTBO;

[ IBBIIBUKEHHE TUIIOTE3 U MX 0OOCHOBAHMUE;

[JcamocTosiTeIbHOE BbIJIETIeHHEe U (OPMYJIMpOBaHUEe TO3HABATEILHON LeTIH;

[Ipedexcust cnocoOOB M yCIOBUIM JEHCTBHUS, KOHTPOJIb M OIEHKa Ipolecca U
PEe3yJbTaTOB IEATEIbHOCTH;

[JcMbICTIOBOE UTEHUE, U3BJIeUeHUue HH(OpMaIIiK;

[JonpenesnieHre OCHOBHOM M BTOPOCTENEeHHON WHpopmManuu;

[ ImoHMMaHue U ajieKBaTHas OLIEHKa S3bIKa CPEICTB MacCOBOW MH(pOPMAaLINK;

[JmoctaHoBKa W  (OPMYJHMpPOBAHHUE TPOOJIEMBI, CAMOCTOSITEIBLHOE CO3JaHUE
AJITOPUTMOB JIEATEILHOCTH MPU PEIICHUH MPOOIIEM.

PerynsatuBnbie YY1

[lymenue paznuuarbh 0ObEKTUBHYIO TPYAHOCTD 337]a4i U CYOBEKTUBHYIO CIIOKHOCTD;

[lymeHme miaHUpOBaTh pabOTy 10 ee Havasna (MJIaHUPYIOLIN CAaMOKOHTPOJIb );

[lapexkBaTHOCTb U NU(HepeHIINPOBAaHHOCTb CAMOOLIEHKY;



[lymeHMe OlleHUBaTh 3HAYMMOCTh U CMbICT Y4eOHOH eaTeTbHOCTH AJis cedsl caMoro,
pacxol BpEMEHM U CWI, BKJIaJ JHWYHBIX YCWINW, I[OHMMAaHHE IPUYMHBI €€
ycrexa/Heycrnexa.

Kommynukatusubie YV /I

[Ipedexcus cBoux nelcTBUN Kak JOCTATOYHO MOJHOE OTOOpa)XKEHHE IMPEAMETHOTO
COAEPkKAHUS U YCIOBUU OCYLIECTBIISIEMBIX JICCTBUM,

[lcrmocoOHOCTh CTPOUTH MOHSITHBIE JJIsl MapTHepa BbICKAa3bIBaHUSI, YUMTHIBAOILUE,
YTO OH 3HAET U BUIUT, & YTO HET;

[JyMeHHe ¢ MOMOILBIO BOIIPOCOB MOIy4YaTh HEOOXOAMMbIE CBEIEHUS OT MapTHEpa 10
NEATEIBHOCTH.

Yepes NPOEKTHYIO HCCIEIOBATENbCKYIO JAEITEIBHOCTh Yy JeTed (QOopMHUpPYIOTCS
CJIEIyIOIME YMECHMUS.

1. PenexcuBHble ymeHUS:

*YMEHHE OCMBICIIUTH 33/1a4y, IS PEIICHHUs] KOTOPOW HEJOCTATOYHO 3HAHUM;

*YMEHHE OTBEYaTh HAa BONPOC: YEMY HYKHO HAYUUTHCS JJI PELICHUS] MOCTABICHHON
3amaun’?

2. IlouckoBble (MCCIEI0BATENBCKHIE) YMEHUS:

*YMEHHE CaMOCTOSITEJIbHO T€HEpUpOBaTh UIEH, T.€. M300peTaTh Crocod EeWCTBUS,
MpUBJIEKas 3HAHUS U3 Pa3IUYHbIX 00JacTel;

*YMEHHE CaMOCTOSITEIbHO HAWTU HEJOCTAIOIIYI0 MH(OPMAIUIO B MH(DOPMATMOHHOM
I0JIE;

*YMEHHUE HaXOAUTh HECKOJIBKO BAPUAHTOB PEILICHUS IPOOJIEMBI;

*YMEHHE BBIJIBUTaTh THIIOTE3bL;

*YMEHHE YCTaHABIMBATH IPUYMHHO-CIICCTBEHHBIE CBS3H.

3. HaBBIKM OLIEHOYHOI CaMOCTOSITEIBHOCTH.

4. YMeHus 1 HaBbIKU paOOTHI B COTPYHUYECTBE:

*YMEHUS B3aUMOIIOMOIIIM B FPYyIIE B pELIEHUH O0IIUX 3a/1a4;

*HaBBIKU JEJIOBOTO MAPTHEPCKOr0 OOIICHUS;

*YMEHHE HaXOJUTh U UCIIPABIATH OIIUOKH B paboTe APYruX YYaCTHUKOB IPYIIIbI.

5. KomMyHUKaTUBHBIE YMEHHUS:

*YMEHHE UHULIMMPOBATh yUeOHOE B3aMMOJICHCTBHE CO B3POCIIBIMU;

*YMEHHME BECTU JHCKYCCHIO;*yMEHUE OTCTauBaThb CBOIO TOYKY 3PEHUS;*yMEHUE
HaXOJUTh KOMIIPOMHCC;

*HaBBIKM MHTEPBBIOMPOBAHKUS, YCTHOTO OMPOCA U T.II.

6. [Ipe3eHTallMOHHbBIE YMEHHUSI U HaBBIKU:

*HaBBIKA MOHOJIOTHYECKOW PEYH;

*YMEHHUE YBEPEHHO JiepKaTh ce0sl BO BpeMs BBICTYIUIICHHUS;

*YMEHHE HUCII0JIb30BaTh Pa3IuYHbIE CPEACTBA HATJISIAHOCTH IPU BBICTYILIEHUU;

*YMEHHE OTBEYATh HA HE3AIIAHUPOBAHHBIE BOIIPOCHI.

Y4YeHuK MOJIyYUT 3HAHUSA M YMEHUSI NPO(PUIbHON HATIPABJIEHHOCTH:

1. 3HaTh U BBIMOJHATH MTPABUIIA TEXHUKH 0€30MaCHOCTH pa0OThl B XUMUYECKOU
J1a00paTOPUU € YUeTOM crelu(Puku paboThl ¢ MOYBAMH U yI00PEHUSIMHU.

2. YMeTb paboTaTh C peakTUBaMH, OOBIYHOM U CIIEIMAIBHOM XUMHUYECKON
1a00paTOPHOM MOCYA0M, HarpeBaTENbHBIMU TPUOOPAMU U TIPOCTEUIITUM
000py/1I0BaHUEM.

3. NmeTth noHsTHE 00 arpOXMMUU U UCTOPUU €€ PA3BUTHSI.



4. 3HaTh OCHOBHBIC CBOMCTBA IMOYBLI; KOJIMYCCTBCHHBIC ITOKA3aTCIIN COACPKAHUS

T€X WJIM MHBIX 3JIEMEHTOB B TIOYBE; 3HAUeHHE a30Ta, hochopa, Kanus u
MHUKPOAJIEMEHTOB JIJIS )KU3HEEATETLHOCTH PACTEHUH; OCHOBBI KilacCU(PHUKaIun
MOYB M YA0OpEHUI; OCHOBHBIE CITOCOOBI MPUMEHEHHUSI Y00pEHUH.

5. Mmeth noHsTUS 00 aHANU3€ MOYB U YAOOPEHU. YMETh ONPeAeNIaTh YI00pEHUSI.
YMeTh CONOCTaBIATh U UHTEPIIPETUPOBATH MOJYUCHHBIE PE3YJIbTAThI OIMBITOB.

6. Buaers 3HAYMMOCTH TIIATEIHHOTO M TOYHOTO MCTIOJTHEHUS XHMHUIECKUX
71a00paTOPHBIX METOIOB UCCIEAOBAHNUS I IPABIIIBHON U CBOEBPEMEHHOM
OILICHKU CBOMCTB MOYBBI U KauecTBa yaoopenuil. [lonnmars, uto 6e3 riry0okux
XUMHUYECKUX U OMOJIOTMYECKUX MO3HAHUI HEJlb3sl CTaTh arPOHOMOM BBICOKOM
KBaTU(DUKAIIUHN.

TEMATHYECKOE IJTAHUPOBAHUE
NeNe HaumeHnoBanue uzyyaemoi tembl | Umuciio Bun nesitesibHOCTH

TeMbI 4acoB

1 Beenenue B arpoxumuro. [Ipenmernu | 1 Jlexuusi-Oecena
3amaun arpoxumuu. Kpatkuit ouepk
Pa3BUTHUSI aTPOXUMUMU.

2 HMHCTpyKTaX MO TEXHUKE 1 Jlexuusi-Oecena c
0€30MacHOCTH PabOThl B XUMUYECKOM JIEMOHCTpALIMEN HATJIAIHBIX
nabopatopuu. 3HAKOMCTBO C nocoouit
XUMHAYECKON MOCYI0N 1
71a00paTOPHBIM 000PYAOBAHUEM.

3 [Tousa. Ilnogoponue nMovBsI. 3 Jlexuusi-Oecena c
[TouBennslit mpoduiib. OnpeneneHue HeMOngp aungn HarJBIHBIX
MOITHOCTH MOYBBI U €€ OTJIETbHBIX TIOCOOMH, COOOICHHA
TOPH30HTOB. YYaIIUXCsl, TPAKTUIECKUE

paboTHI
OT60p MOYBEHHBIX 0OPA3IIOB.
[ToaroToBKa MOYBHI K aHATU3Y.
4 CocTtaB MUHEpaJIbHON U OPTaHUYECKOH | 3 Jlexuus-Oecena,
YacTel MOYBHI. MPaKTUYECKUE PAOOTHI
OmnpeneneHue BIa)KHOCTH, MaCCOBOM
JIOJIM OPTraHUYECKHUX BEIIECTB U
MIEPETHOS B MOYBE.
5 Knaccuduxanus mous. 3 Jleknusa-6ecena c

OHpC,IIGJICHI/IG MEXaHHYCCKOI'O COCTaBa
IIOYBBEI.

JIEMOHCTpAIIMEH HaTJISTHBIX
MOCOOUH, MPaKTUYECKUE




paboTHI

6 CBoiicTBa MOYBBI: NOTJIOTUTEIbHAS 4 Jlexuusi-Oecena c
CIIOCOOHOCTH, KHCIIOTHOCT, JIEMOHCTpALIUEH ONBITOB,
IIEJIOYHOCTD, Oy PEPHOCTE. MPaKTUIECKUE PAOOTHI
OrnpeneneHue KUCIOTHOCTH MOYBHI.

7 Bopa mouBsl. 2 Jlexmusa-Oecena,
OmnpeneneHue BIaroEMKOCTH MOYBBI. HpaKTHECKHe paboThl

8 DTanbl UCNIOJIb30BaHUs yoOpennii B | 1 Jlexuusi-Oecena
XKU3HM yernoBeka. Kiaccudukanus
yA0OpEHUI.

9 A3BOT B )KM3HEIEATEIHHOCTH PACTEHUI. | 2 Jlexuusi-Oecena c
A30THBIE YI0OpEHUSI. JIEMOHCTpALNEN HArJISTHBIX
Onpeesenne conepKanus n0g061/11/1, MPAKTUYECKUE
HUTPATHOTO a30Ta B TIOYBE. PabOTEL

10 ®docdop B KUZHEAEATETLHOCTH 1 Jlexuusi-Oecena c
pactenuii. DocdopHbie yaoOpeHus. JIEMOHCTpaLMEN HArJIsTHBIX

nocoouit

11 Kanuii B )XKU3HEAEATEIIBHOCTH 2 Jlexuusi-Oecena c
pactrenuii. Kanuiinele ynoOpeHus. JIEMOHCTpPAIMEN HATJISIIHBIX
Omnpenenenue conepaHus Kajus B MOCOOUM, TPAKTUYECKUE
nouse. Pacnio3Hanne MUHEpaIbHBIX paboTHhI
ya00peHHU.

12 MuUKpo3J1eMEHTHI B 2 Jlexuusi-Oecena
KU3ZHEICATCIbHOCTH PACTCHUM.

Muxkpoynobpenus. KomriekcHbie
yIoOpeHwus.

13 Opranuueckue yaoOpeHus. 2 Jlexuusi-Oecena

14 Buecenue ynoOpeHuid. 1 Jlexuusi-6ecena

15 DKCKYpCUH B arpOXUMHUYECKUE 3) DKcKypcus
1abopaTopuu, Ha MOJIS U B CaJlbl.

Htoro yacos 33




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

KoJu-Bo
4acos,
Ne Tema ypoka OTBOJHUMBIX Jarta DneKkTpoHHBIE (IM(pOBHIE)
ypoKa HA NpOBe/IeHUsl oOpa3oBaTesIbHBIE peCypcChl
u3ydeHue
TeMbI
BBenenue B arpoxumuto.
[Tpeamer u 3amaun https://videouroki.net
1 arpoxumun. KpaTkwuii 1 04.09.2026 https://resh.edu.ru/
OYEPK Pa3BUTHS https://edu.skysmart.ru
arpoXUMUH.
[Ipodeccuu, cBsizanHbIe €
2 arponpPOMBIIIIEHHOM 1 11.09.2026
KOMIUIEKCOM
MHCTpyKTaX MO TEXHUKE
0e301acHOCTH pabOTHI B
e https://videouroki.net
3 giazgig)ggﬂé 1 18.09.2026 https://resh.edu.ru/
xiiTseckofi ooy ol 1 https://edu.skysmart.ru
1a00paTOPHBIM
000py/I0BaHUEM.
Mowsa, Tlnoopoue https://videouroki.net
4 .l'IOLIBBI 1 25.09.2026 https://resh.edu.ru/
' https://edu.skysmart.ru
10JICBas ITIOYBCHHOXHMMHUYCCKAA CTaHIIUA
(panueBas mouBeHHas Jadoparopust PI1JI-
1) 1 Habop 00OpPYIOBaHMUS IIKOJIBHBIX
HpaKTZHeCKHe pabota Ne XUMHUYECKHMX KaOUHETOB.
S MO;Hziiegsnglﬂz e 1 02.10.2026 MeToauku ucciaeIoBaHus IOYB
OTJENIbHBIX TOPU30HTOB” file:///C:/Users/PC USER/D
ownloads/rFedorec N.G., M edvedeva
M.V.] Metodika i
ssledovan(libcats.org).pdf
[TpakTiaeckue padbota Ne
2. “BSS[TI/Ie e — IoJIeBass IMOYBCHHOXHUMHUYECCKAA CTaHIUA
6 OGPASIIOB ¥ MOZITOTOBKA 1 09.10.2026 | (panuesas mousenHas saGoparopus PIIJI-
HX K aHATH3Y” 1) m wabop oOOpyIOBaHMSA IIKOJIBHBIX
XUMUIECKUX KAOMHETOB.
Cocrae MuHEpaTbHOH 1 MeToauKu ucciIeI0OBaHus ITOYB
7 OpraHU4YeCKOM YacTeu 1 16.10.2026
TTOYBEHI.
[TpakTuyeckue padora Ne file:///C:/Users/PC USER/D
3 “Omnpenencuue ownloads/rFedorec N.G., M edvedeva
8 BJIQKHOCTH M MACCOBOM 1 23.10.2026 | M.V.] Metodika i
JIOJIM OPTaHUYECKHUX ssledovan(libcats.org).pdf
BEIECTB MOYBHI”
[TpakTuueckue padora No
9 4 “Onpenenenue 1 06.11.2026

MacCOBOM 1011 NTEPETHOS

IoJI€Bass IOYBCHHOXHMMHYCCKAsA CTaHIUA
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file:///C:/Users/PC_USER/Downloads/%5bFedorec_N.G.,_Medvedeva_M.V.%5d_Metodika_issledovan(libcats.org).pdf
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file:///C:/Users/PC_USER/Downloads/%5bFedorec_N.G.,_Medvedeva_M.V.%5d_Metodika_issledovan(libcats.org).pdf
file:///C:/Users/PC_USER/Downloads/%5bFedorec_N.G.,_Medvedeva_M.V.%5d_Metodika_issledovan(libcats.org).pdf
file:///C:/Users/PC_USER/Downloads/%5bFedorec_N.G.,_Medvedeva_M.V.%5d_Metodika_issledovan(libcats.org).pdf
file:///C:/Users/PC_USER/Downloads/%5bFedorec_N.G.,_Medvedeva_M.V.%5d_Metodika_issledovan(libcats.org).pdf
file:///C:/Users/PC_USER/Downloads/%5bFedorec_N.G.,_Medvedeva_M.V.%5d_Metodika_issledovan(libcats.org).pdf
file:///C:/Users/PC_USER/Downloads/%5bFedorec_N.G.,_Medvedeva_M.V.%5d_Metodika_issledovan(libcats.org).pdf

B Ho4uBe”’

(panmeBas mouBeHHas jadopatopust PIIJI-
1) u Habop o000pyIOBaHUS MIKOJBHBIX
XMUMHUYECKUX KaOMHETOB.

10 Knaccudukanms mous. 13.11.2026 | MeToauKK HCCIEIOBAHHS TOYB
[MpakTrueckue padora No file:///C:/Users/PC USER/D
5 “Onpenenenne ownloads/rFedorec N.G., M edvedeva
11 MEXaHHYECKOTO COCTaBa 20.11.2026 | M.V.] Metodika i
MOYBBI ““METOIOM IIHYpa” ssledovan(libcats.org).pdf
Kaunnckoro”
HpaIgT‘I:ISeCKHe padora Ne Habop MuHepanbHbIX yrnoOpeHuit
npeJieieHue
12 MEXaHHUYECKOr0 COCTaBa 27.11.2026 Obpasosarennias niathopma
HOYBBI METOZOM «Apoxkmacce» Nttps://ag
» roclasses.svoevagro.ru/
OTCTauBaHUs
CBoiicTBa OYBBI: ynobpenuit O0pa3oBarenpHas miatpopma
MIOTJIOTUTEIIbHAS «Apoxknacce_https://ag
13 CIIOCOOHOCTD, 04.12.2026 | roclasses.svoevagro.ru/
KHCJIOTHOCTb,
HIeJIOYHOCTh, 0y(pepHOCTD.
[TpakTuyeckue padora No ynobpennii O6paszoBarenpHas miaarhopma
14 7 “Oripez[eneHI/Ie 11.12.2026 «Apoknacce _https://ag
AKTHBHOM KHCIIOTHOCTH roclasses.svoevagro.ru/
MOYBBI”
[TpakTrueckue padota Ne ynobpennii O6paszoBarenpHas miaardpopma
15 8 “Onpenencrue 18122026 | «Apornacen hitpsi/jag
OOMEHHOU KHCIIOTHOCTH roclasses.svoevagro.ru/
MOYBBI”
[TpakTrueckue padota Ne ynobpennii O6pasoBarenpHas miaardpopma
16 9 “Onpez[eneHnev 25 12,2026 «Apoxnacce_https://ag
THIPOTUTUICCKON roclasses.svoevagro.ru/
KHCJIOTHOCTH MOYBBI”
https://videouroki.net
17 Bopa nougsL. 15.01.2027 https://resh.edu.ru/
https://edu.skysmart.ru
Ornpezaenenye MOABIKHBIX COSTUHEHUIN
[TpakTiaeckue padbota Ne 3JIEMEHTOB 10 METO.LY
18 10 “Onpenenenune 22.01.2027 | Kupcanosahttps:/files.strovinf.ru/Data
BJIArOEMKOCTH TTOYBBI” 2/1/4293788/4293788445.P
d_f
DTanbl UCIOJIb30BAHUS
yIOOpEeHUI B )KU3HU https://videouroki.net
19 YeNoBeKa. 29.01.2027 https://resh.edu.ru/
Knaccudukanus https://edu.skysmart.ru
ynoOpeHuil.
A3OT B https: /videouroki.net
20 AHSHEACHTCILHOCTH 05.02.2027 https://resh.edu.ru/
pacTeHuil. A30THbIE .
https://edu.skysmart.ru
ynoOpeHusl.
[TpakTuueckue padora No 3
21 11 OHPCHGHGHHG 12.02.2027 Onpe;[eneHHe IOABMXXHBIX COCOAUHCHNUHN

COJIepKaHUsI HUTPATHOTO
a3oTa B IMoYyBe”’

OJICMEHTOB IO METOAY
Kupcanosahttps://files.strovinf.ru/Data
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2/1/4293788/4293788445.P
df

Pocdop B https://videouroki.net
22 PRIBHCACATCILHOCTH 1 19.02.2027 https://resh.edu.ru/
pactenuii. DochopHbie https://edu.sk
ps://edu.skysmart.ru
ya00peHusl.
Kanuii B
KU3HEACATCIBHOCTHU
pacrenwuii. Kanuiinsie https://videouroki.net
23 | ynoOpenus. OnpenencHue 1 26.02.2027 https://resh.edu.ru/
COJICpKAHUS Kalus B https://edu.skysmart.ru
nouse. Pacnoznanue
MUHEPAIBLHBIX YI0OPCHHIA.
MpakTideckue pabora Ne OnpeneneHue MOJBUKHBIX COEIUHEHUH
12 “Onpeneenne 9JIEMEHTOB I10 Me.To,z{y .
24 COMCDAAIS KATHA B 1 05.03.2027 | Kupcanosahttps:/files.strovinf.ru/Data
P N 2/1/4293788/4293788445.P
OYBE
df
MUuKpO371€MEHTHI B
FHSHEASHTEABHOCTH https://videouroki.net
25 PACTCHIH. 1 12.03.2027 https://resh.edu.ru/
MukpoynoopeHusi. https://edu.sk
ps://edu.skysmart.ru
KomrekcHbie
ynoOpeHusl.
TpakTideckue pabora OnpeneseHue MOIBUXKHBIX COEIUHEHUH
Nel3 “Pacnioznanne DJIGMCHTOB TIO METOLY .
26 HCDUILHEX 1 19.03.2027 | Kupcanosahttps://files.strovinf.ru/Data
p - 2/1/4293788/4293788445.P
ynoopenuit
df
Opranuyeckie https://videouroki.net
27 6 1 26.03.2027 https://resh.edu.ru/
Y/OOPEHHA. https://edu.skysmart.ru
IIpakTnueckue pa60Ta Ne Ornpezaenenne MOABMKHBIX COETUHEHUI
14 “Pacnioznanue 3JIEMEHTOB 10 METOY
28 | MuHEpalbHBIX yI0OpeHuit 1 09.04.2027 | Kupcanosahttps://files.strovinf.ru/Data
C TIOMOIIIBIO 2/1/4293788/4293788445.P
onpeaenuTens’ df
https://videouroki.net
29 Buecenue ynoopeHuii. 1 16.04.2027 https://resh.edu.ru/
https://edu.skysmart.ru
30 23.04.2027
L IKCKypCHH B 20.04.2027 https://videouroki.net
32 arpOXMMHUYECKUE 07.05.2027 )
50DATODIIL Ha HOMSL I B 5 https://resh.edu.ru/
33 | TP pca;[’m 14.05.2027 https://edu.skysmart.ru
34 21.05.2027
Hroro 34 gyaca
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TpeOoBaHUs K OCHALLIEHHOCTH Y4eOHOT0 Mpouecca mo Kypcey “Arpoxumus’

[Iporpamma Kypca HE TMpeayCMaTpuBaeT NPUMEHEHHE CIICIHAIBLHOTO
aHAJIMTUYECKOTr0 000PYyIOBaHUS UK TPUOOPOB.

Jliis mpoBeieHNs MPAKTUYECKUX pabOT BIOJIHE AOCTATOYCH OOBIYHBIN MEPEUYCHb
000py0BaHUS NIKOJIBHBIX XUMHYECKIX KAOMHETOB.

Bo3MOkHO, 4YTO  HEKOTOpbIE  PEAKTUBBI  MPUIETCS  NPEABAPUTEILHO
CHUHTE3UPOBaTh, MPU ITOM HHU METOAMKA CHUHTE3a, HU HMCXOJIHBbIC COCIUHCHUS HE
BBI3OBYT MPOOJIEM Y YUUTEIS.

Ka)KI[BIﬁ YUHUTCIIb MOKCT II0 CBOCMY YCMOTPCHHIO, HCXOOA U3 BO3MOKHOCTEHN
IITKOJILHOTO KaOWHETa XUMHH, HAJITNYHA HIG(l)CKI/IX CBS3EH CO CIICINAJIbHBIMH CPCAHHUMU
HNJIN BBICIITMMH y‘{e6HI>IMI/I 3aBCIACHUAMMU, 1 Ha60paT0pI/IHMI/I AOIIOJIHATH WK COKpAIllaThb
YHUCJIO0 IMPOBOAMMBIX OIIBITOB, HC HOIIYCKAAd IIPU 3TOM CPbIBA PCAJIU3AlINH O6HII/IX 3aaa4

Kypca.

1. Heopranmuyeckue COeJMHEHUSs: XJIOPUA HATPHUs, XJIOpPUJ Kauws,
HUTpaT cepedpa, xmuopua Oapus, cyiabdar meau (II), nogmn xamusi, Opomua
HaTpus, (TOpUI HATPHs, HOJ, MEIb METAJUIMYEcKas, NEPOKCHI BOJOpPOAa,
COJIsIHAsl KUCJIOTa, CEpPHAsl KUCIOTa, a30THas KHUCIO0Ta, Gocdar HATpus, XJIOpPHUL
onoBa (II), MonuOmat amMMmoHMs, KOOAJbTUHUTPUT HATPHUsS, HUTPAT HATPUA,
HUTpaT Kalud, cyiab(uI >Kene3a, TUAPOKCHA HaTpusl, THAPOKCHUJI Kajws,
JUCTUIUIMPOBaHHAs BOAA.

2. QOpraHuyecKue COeIMHEHHUs: YKCYCHAs KHUCIOTa, TEKCaH WU
OCH3MH, KpaxmaJl, aleTaT HaTpHusl, alleTaT CBUHIIA.

3. Huaukaropbl: 1akmyc, QeHoidranenH, METWIOBBIM OpaH)KEBbIH,
YHUBEPCAIbHBIA HHIUKATOP (OyMaXkKH).

4, XuMuMuyecKasi TMOCY/AAa: CTaKaHbl, KOJOBbI, MEpPHbIC IHWJIUHIPHI H
KOJIObI, OIOpPETKH, MUIETKH C TPYyIIeH, MPOOUPKHU, KaleIbHUIbI, YaIlKd s
BBITIAPUBAHUS, TUTJIA, BOPOHKH 711 GUIIBTPOBAHMSI, BOPOHKH JCIIUTEIbHBIC.

5. JlaGopaTtopHoe 000pYyI0BaHMe: anlapar i JUCTUIUISIIUA BOJIBI,
BEChl, KOMIUIEKT apeoMETpOB, JIA0OpAaTOpPHBIE TEPMOMETPHI,  IITATUBBI
nabopaTopHble, IUTATUBBI Il NPOOMPOK, Jep)KaTrenud s  IpOOHUpOK,
acOecTUpPOBAaHHbBIC CETKHU, TOPEIKU, BOJSHAS OaHs, IMIUMILI TUTEJIbHbBIC, JTOXKKU U
mmnateau ¢apdopoBbie, CTYNKH C MECTUKAMH, CTEKJISHHbIC MAJOYKu U TPYOKH,
pe3uHoBas TpyOka (IUIaHT), TPOOKH, 3aKUMBI, €PIITN JJISI MBIThsI TIOCY/IbI, I0CKa
JUTSL CYIIKH TIOCYJIbI, (UIbTpOBalibHAsA Oymara, TEpyYaTKH pPE3WHOBBIC, OYKU
3allUTHBIE.

IIpuMepHbBIi NepeYeHb TeM KYPCOBBIX padoT (TBOPYECKHX MPOEKTOB)

1. Wcropwust 3apOXKASHUS ¥ Pa3BUTHS arPOXUMUHN. DTaIlbl HCTIOIb30BAHUS
yI0OpEeHU B )KU3HU YEIOBEKA.

2. XuMmwuzanus 3eMJIeIen.

3. IluTaHue pacTeHH U3 MTOYBHI.
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CBoiicTBa MOYBHI B CBA3M C MUTAHUEM PACTEHUN U IPUMEHEHUEM yI00PEHHI.
Oprannueckrie ¥ MUHEpaJIbHbIE BEIIECTBA MOYBHI.

Mertonpb! onpeneneHns coaepkKaHus B IOYBE MUHEPAJIbHON U OPTaHUYECKON
YacCTHU.

/. Tunel moyB, BCcTpeuaeMbIxX Ha TeppuTopun Poccum.
8. Bona B JX13HM KUBOTHBIX U PACTEHUH.
9. 3mauenwue azorta, pochopa, Kanus B )KU3HUA PACTCHHIM.

10.Conepxanne OCHOBHBIX AJIEMEHTOB IMMUTAHUs pacTeHuH (a3ota, pocdopa, kamus)
B pa3JIMYHBIX THIIAX TTOYB.

11.Metonp! onpeieieHus coaepkanus azoTa, pocdopa, Kaaus 1 MUKPOIIIEMEHTOB B
MIOYBE.

12.KucnaotHocTh ouB. MeTo bl yCTpaHEHUS U30BITOUHON KUCIIOTHOCTH MOYBBI.
13.Metoas! onpeaeneHust KUCIOTHOCTH MOYBBI.

14.3HayeHne MUKPORJIEMEHTOB B KU3HU PACTEHUHN U )KUBOTHBIX.
15.0Oprannueckue yaoOpenus (Topd, HaBO3, KOMIIOCTBI U . ).
16.bakTepuanbHabie y10OpeHus (HUTparuH, a30TOOAKTEPHH H JIp. ).
17.Pacnio3HaBanue y10OpeHUi M0 KAYECTBEHHBIM PEAKIUSIM.

18.Ananu3 opraHu4ecKux y100peHuii.

19. ArpoxumMudecKkue aHaau3bl, UX MPOU3BOJICTBEHHOE U HAyYHOE 3HAUCHUE.

20.OcHOBBI IOSTyYEHUS ¥ POU3BOJICTBA YIOOPEHUH.
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