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SJEKTUBHU KYPC «AT'POXUMUSI B IIIKOJIE»

DNEKTUBHBIN Kypc «ATpOXUMHS B IIKOJIe» paccuyuTaH Ha oOywaromuxcsl) — 11 kmaccoB o0mieoOpa3oBaTeNbHBIX OpPTaHHU3AIMi, KOTOPHIE
MPOSIBIISIIOT OTPEACICHHBI MHTEpec K mpodeccusM XHWMHUKa, arpoHoMma, Ouosiora u sKkosora. TeopeTwmueckoil 0a30i Kypca CIIy)KaT XUMUS,
ouonorus u reorpadus. Ilporpamma coctaBieHa Ha OCHOBE CIIEAYIOIIMX HOPMAaTWBHO-METOAMUYECKUX MarepuanoB: denepanpHoro 3akoHa «O0
obpazoBanuu B Poccuiickoit @eaepanum» ot 29 nexkadps 2012r.;
e [Ipukaza Muno6pnayku Poccum ot 17.12.2010 Ne 1897 «OO0 yTBep>kKIeHHH U BBEACHUU B JeiicTBHE (eAepanbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHIapTa OCHOBHOTO 00111er0 00pa3oBanus» (B pell. mpukaza Munoopraayku Poccun ot 29.12.2014 Ne 1644);

Kypc paccunran Ha 34 yaca .

esn u 3apaun Kypca
Llenbio 3MEKTUBHOTO Kypca «ATpOXHMHS B IIKOJIE» SIBIISIETCS O3HAKOMJIEHHE OOYYaIOIIUXCS CO CBOWCTBAMHU IOYBBI, €€ COCTAaBOM, CTPOCHHEM H
BHUJIAaMU, a TaK)K€ C OCHOBaMH MeNHOpanuu. boiblioi pasfen mporpaMMbl OTBOIUTCS M3YYEHHIO PA3JIMYHBIX BUIOB YAOOpEHUN W MpaBUiIaM HX
npuMmeHenus. lIkonpHUKN TproOpeTaroT ycToiunBble YMEHHsI pabOThl ¢ HarpeBaTelbHBIMH MpUOOpaMu, BeCaMH, MEPHOI MOCYAOH U peaKTHBaMU,
y4aTcsi CaMOCTOSITEJIBHO TPOJEIbIBATh AarpOXMMHUYECKHE aHalM3bl pa3IUYHbIX THUIOB II0YB, HEKOTOPHIX YyAoOpeHuid. B kadecTBe 0OOBEKTOB
HCCIeI0OBaHUS 0TOOpaHbl MUHEpPaJIbHbIE YI0OPEHUS, XUMUYECKOE CTPOECHHE M CBOMCTBA KOTOPBIX JIETKO aHAIM3UPYIOTCS Ha OCHOBE Kypca XHUMHUH.

B 3amaun kypca BxoauT OoJiee AeTalbHOE O3HAKOMIIEHHE OOYYalolIUXCs ¢ TEXHUKOW M IMpaBWJIaMU JIaOOpATOPHBIX pabOT ¢ XUMHYECKUMU
peakTUBaMu, JIabOpaTOPHBIM 000PYIOBAaHUEM U XUMUYECKOM MOCY0M, KaKk 00ILero, Tak U CrieluaibHOr0 Ha3HAYCHHUS.

Kpowme 3toro nmporpamma Kypca mnpearnosiaraer:

— pa3BUTHE UHTEpeca B 00JaCTH XUMUU, OMOJIOTHH, reorpau U CeIbCKOTO X035HCTBA; MpoBeAeHNE TPO()OPUEHTATMOHHON paboTHI;

— JaNbHEWIee pPa3BUTHE MO3HABATENbHBIX M MBICIUTEIBHBIX CIIOCOOHOCTEH, YMEHUN CaMOCTOSATENIbHO OBJA/IeBaTh 3HAHUSMH, a TaKkKe
MMOHUMAaHHUS POJIM XUMUYECKOM HAyKH B Pa3BUTHH CEIbCKOTO XO3SHCTBA;

— pacuiupeHue 1 yriayOieHne 3HaH|i 0 CTPOCHHH, CBOMCTBAX, MPUMEHEHUH U METOJaX MOJIy4eHHs BEIIECTB U MaTEePHUAJIOB;

— pacuIMpeHue HaydHOTO MHUPOBO33PEHHUS M YTOUHEHHME €CTECTBEHHOHAYYHOW KapTHUHBI MUpPAa B UX CO3HAHUH, MPEoJioJieHne XeMopoOuu u
0€3pa3IMYHOr0 OTHOIIEHHS K COBPEMEHHBIM IKOJIOTUYECKUM MpobdIemMam;

— BOCMHTAHUE TPAXKJAHCKON HPABCTBEHHOCTH, TPYAOIIOOUS, aKKypaTHOCTH, BHUMATEILHOCTH, OEPEKHOTO OTHOIIEHUS K MaTepUaIbHBIM U
JTyXOBHBIM LIEHHOCTSIM.

— MOJTOTOBKY K OJIMMITHAIaM, KOHKYpCaM, HaydHO-TIPAKTHUYECKUM KOH(EPEHIIUSIM U TIOCTYIICHUIO B BY3HI.

Hapsiny ¢ o6pa3zoBaTenbHBIME, KypC MPEANoiaracT pelieHrne BOCIUTATeNIbHBIX 33a7a4 U Pa3BUTHE JIUYHOCTH OO0yJaromuxcs, GopMupoBaHUE Y
HUX TYMaHUCTUYECKUX YYBCTB U OTHOIICHHUN B OOIIICHUH C OKPYKAIOLIMMU JTIFOJBMH U BO B3IJIAIaX HA TIPUPOJTY B LIETIOM.



MeToauueckue YKazaHnus

Ha mepBbIX 3aHATHAX Kypca OOydaromiuecs 3HAKOMSTCS C MPEIMETOM U 3aJadyaMH arpoXWMUH, UCTOPUEH ee Pa3BHTHs, a TAKKe C OOUIMMHU
MOHATHAME 3TOW Hayku. Ilocie 3Toro oHU OoJiee MOAPOOHO 3HAKOMSATCS ¢ XMUMHUYECKUM KAOMHETOM, TOCYAOH M JTaOOPATOPHBIM 000PYIOBAHHEM.
OO0s13aTeNIbHO TPOBOJAUTCS PAa3BEPHYTHIM HHCTPYKTAXK IO TEXHHKE Oe30MacHOCTH paboThl B XMMHUYECKOM KaOWHETE C COOTBETCTBYIOIIEH €ero
perucTpanyeil B )kypHajle XAMUYECKOTO KaOWHETa.

Kaxplif y4eHUK T0JDKeH UMETh pabouuii )KypHaIl |, JKeJIaTeNbHO, OBl XaJlaT, 4TO B 3HAYUTEIBHOHN CTETIEHH AUCIUIUIMHUPYET yJalluXcs H
TIOBBIIIAET UX OTBETCTBEHHOCTH K 3aHSTHSIM.

3aHATHS Kypca 11eecoo0pa3HO HauyMHaTh ¢ KpaTKOro 0030pa M MOBTOPEHHUs MaTepuasa, paCCMOTPEHHOTO Ha MPEIbIIYIIUX 3aHATHIX. 3aTeM
pemaroTCsi OCHOBHBIE 3a7ayll 3aHSTH, MPEIyCMOTPEHHBIE TUIAHOM B COOTBETCTBHH C MPOTPaMMOM. DTOT 3Tam padOThI JOJKEH BBITIONHATHCS C
MaKCUMAaJIbHBIM HCIIOJIb30BaHUEM HATIISIHOCTH (IKCIIEPUMEHTA) U CaMOCTOSTENbHOCTH. Ha Kaxnoe 3aHsTre Ha3HAYaroTCs OTBETCTBEHHBIE JICKYPHBIC.
[lenecoobpa3zHo naBaTh 00YYaAIOIIMMCS OIEpEKaIoLINe JOMAIIHNE 3a/1aHusl, YTOObI OHU 3apaHee ObLIIM O3HAKOMJIEHBI C TEMOM M MaTepuaioM 3aHSATH 5.
DTO COKOHOMMUT BpeMsl, a 3aHATHSI IPOUTYT O0JIee MI0A0TBOPHO.

O3HakOoMJIEHHE IIKOJIBHUKOB C TEOPETHYECKMM MAaTepHajoM pas3feloB Kypca COINPOBOXKAAETCS BBINOJHEHHEM MPAKTHYECKUX PpadboT Mo
OIPENICIEHUIO CBOWCTB TOYBBI, PACIO3HABAHUIO YAOOPEHMMH, ONPENENECHUIO COJAEPKAHUSA TEX WINM UHBIX JIEMEHTOB B COCTaBE MOYBHI, B TEUECHUE
KOTOPBIX KaX /bl yUEHUK CaMOCTOSITEIIbHO MPOJIENIBIBAET SIKCIIEPUMEHTAIBHYIO YaCTh TEMBI.

Jns uccienoBaHus oOydaroIuecs: MOJy4aroT MpoObl aHATU3UPYyeMOM NOuBBL, WM ynoOpeHue. CpaBHHMBas IOJYYEHHBIE PE3YyJIbTaThl C
COJICpKAHUEM OIIPENIeNIIEMOro IOKa3aTelsl B HOPME, BBICKAa3bIBA€TCsl YTBEPXKJICHHUE O COOTBETCTBUM WJIM HECOOTBETCTBHM [aHHON MpOOBI
TpeOOBaHUAM, IPEIBABISIEMBIM K IOUBE WJIU YI0OPEHHUIO.

[IpuopuTeTHBIMM YCIOBUSIMM U (hakTOpaMu NpH BbIOOPE KOHKPETHOTO AKCIEPUMEHTa OINpPEe/SUINCh €ro JOCTYMHOCTb, HAMVIAJHOCTh U
IIPOCTOTA UCIIOJHEHUS, a TAKXKE CBA3b CO LIKOJBHBIM MAaTEPUAJIOM U IIPAKTUKOM.

B nmro60oM ciydae nmpeanosaraeTcs BO3MOKHOCTb BAPHATUBHOIO Pa3HOYPOBHEBOI'O MPOBEICHUS Kypca Ha OCHOBE IEIarOTMKU COTPYAHUYECTBA
YUUTENS U YYCHHKA C IPUMEHEHHUEM ONTUMAJILHOI'O COYETaHMs pa3IMYHbIX METOJI0B 00yueHus. [TIoBbicuTh 3¢ GeKTUBHOCTD Kypca (B 3aBUCUMOCTH OT
YCIOBHUH WIKOJBI) MOXKHO TakK)Ke, €CIM INPOBOJUTH €ro Ha 0a3e CpelHUX U BBICHIMX CIEHUAIBHBIX 00pa3oBaTEIbHbIX YUPEXKIEHHUH, B TECHOM
COTPYIHUYECTBE C arPOXUMHUYECKUMHU JJa00paTOPUAMHU.

B teuenue Bcero nepuoja o0ydeHus ydaiiuecs: yyarcs paboTaTh ¢ JOTOIHUTEIBHOM JTUTEpaTypoil, 0OpMIIATh OJIYYEHHbIE CBEICHUS B BHJIE
KYpCOBBIX padOT (TBOPUECKUX MPOEKTOB) M CTEHHBIX ra3er.

Htorn paboTsl Kypca peKOMEHAYeTCs MOJBOAWUTH B BHJIE TEMATHUYECKOTO Beuepa, TBOPUECKOTO OTYETa, BBICTABKU, KOH(EpPEHLUUH U T.J. C
MpUIJIALIEHUEeM APYIUX ydaluxcs, yuurenaed u poauteneil. O0s3aTeNbHbIM SBISETCS 3alIUTa KYpCOBOM pabOThl (TBOPUYECKOIO MPOEKTa) U BBIYCK
CTEHTa3eThl 110 MHIUBHUIyaTbHBIM TEMaM.

OCHOBHBIMH HJIESIMU Kypca SIBIISIFOTCS:



— XUMUYECKas HayKa CIIY’)KAT UHTEpecaM UYeIOBEUYEeCTBa, U MPHU MPABUIHLHOM M PAMOHAIEHOM HCIIOJNB30BAHUN €€ JOCTHKEHHUA CIIOCOOCTBYET
PEIICHUIO MHOTHX TPOOJIEM, CTOSIIIMX TIepe]] 0OIIEeCTBOM;

— MaTepHAIbHOC €AMHCTBO BEIIECTB U JKUBBIX OPraHU3MOB, HOPMAJILHOE CYIIECTBOBAHUE KOTOPHIX BO3MOKHO JIMIIL Ha OCHOBE ABOJIFOIIMOHHO
CJIO’KMBIIETOCS 0OMEHA BEIIECTB MEXKYy OPTaHU3MOM U OKPYXKAIOIIEH cpenoii;

— YEJIOBEK M OKPYXKAIOIIas cpeia B3aUMOCBSI3aHbI M HAXOATCSI BO B3aMMHOW 3aBUCHMOCTH;

— arpoXMMHUYecKHe JT1abOpaTOPHBIC HCCICIOBAHUS SIBISIFOTCS Ba)KHEUIITUM 3BEHOM B IPOW3BOJICTBE CEIHCKOXO3SMCTBEHHOUW IMPOIYKIIMH C
MaKCHMAaTbHBIM 3()()EeKTOM U MHHUMAIBHBIMH OTPUTIATEIIBHBIMU 3KOJOTHICCKIMHU ITOCIICICTBUSMU JIJISI OKPYXKAIOIIEH CpeIbl.

Conep:xanue Kypca

Tema 1. OpranmzanmoHHoe 3aHaTHe. BbIOOp cTapocThl M ero moMomHuKoB. OOmme TpeboBaHUsA K ydamumcs (pabouyuii >KypHaj, Xajar,
TUCHMIUIMHA U T.14.). O3HaKOMIIEHHE ydYalluxcs ¢ mporpamMmod U gopmamu 3aHSATHI. ATpOXMMHs Kak HayKa, €€ CBSI3b C XUMHUEH U OHOJIOTHEl.
Kpatkuii uctoprudeckuii ouepk pa3BUTHS arpOXUMHUH.

Tema 2. IHCcTpyKTax M0 TeXHUKE 0€30MACHOCTU pabOTHI B XMMHUECKOH 1abopaTtopuu. Y TOUHEHHE PACIIOJIOKEHUS B KAOMHETE dJIEKTP UUECKUX
BBIKJTIIOYATENICii, BOJOMPOBOJHBIX U Ta30BbIX KPAHOB, CPEICTB TYIICHHUS I[OKAapOB. 3HAKOMCTBO C XMMMYECKOH MOCYHOW U J1abopaTOpHBIM
obopynoBaHuEM.

Tema 3. IlouBa. TBépnas ¢da3a mouBbl, MOYBEHHBIH BO3MyX, MOYBEHHBINH pacTBop. [loHATHE O MOTEeHIMATHFHOM U 3()(HEKTUBHOM IIJIOJI0 POIUU
nouBbl. [louBenHbIN Ipod s, [IoHATHE O TeHETHYECKUX MTOYBEHHBIX TOPU30HTaX. MOIIIHOCTD MOYBHI.

Ilpakmuueckue pabomoi:

Ne 1. “Onpenenenre MOIIHOCTH MOYBBI M €€ OT/IEIbHBIX TOPU3OHTOB .

Ne 2. “B3siTe nouBeHHBIX 00Pa31IOB ¥ MOJArOTOBKA UX K aHAIIU3Y .

Tema 4. CocTaB MUHEpaJIbHOM YacTU TMOYBBL: IMOHSATHE O MEPBUYHBIX M BTOPUYHBIX MHUHepanax. CocTaB OpPraHMYECKOM YacTH MOYBBI:
HeryMU(UIIUPOBaHHBIE U TYMYCOBBIE OPraHMUECKHE BeleCTBa (TyMYC); TYMHUHOBBIE KUCIOTHI (DYJIbBOKHCIIOTHI.

Ilpakmuueckue padomboi:

Ne 3 “Onpenenenne BIa)XHOCTH U MacCOBOM JJOJIM OPTAaHUYECKUX BELIECTB IIOYBBI .



Ne 4 “Omnpenenenne MaccoBOM J10JIM EPETHOS B IOYBE™ .

Tema 5. T'enernueckas knaccudukamusi IOYB, IOHATHE O TIOYBCHHOM THIe. Kiaccmdukamus MOYB 1O MEXaHUYECKOMY COCTaBy,
rPaHYJIOMETPUUYECKUM COCTaB MOYB.

Ilpakmuueckue padomui:

Ne 5 “Omnpenenenne MexaHU4eCKOro cocTaBa MOYBHbI “MeToIoM 1Hypa” KaunHckoro”.

Ne 6 “Omnpenenenne MexaHU4ECKOTO COCTaBa MOYBBI METOJIOM OTCTAUBAHUS .

Tema 6. [lormoTuTenbHast CIOCOOHOCTH MOYB: OHOJOTHYECKOE, PU3NUECKOE, MEXAaHMYECKOE, XUMUIECKOE, (PU3UKO-XUMHUECKOE MOTJIONICHHE;
TOHSATHE O TIOYBEHHBIX KOJUIOHMJAxX, MmoyBeHHOM rmororfatonieM komruiekce (III1K), eMkocT 0OMEHHOTO TOTJIONICHHS, CTEIEHU HACBIIIEHHOCTH
OCHOBAHUSIMU.

KucnotHoCTs IOUB: akTyanbHast, 0OMEHHas, THAPOJIUTHYECKAs] KUCIOTHOCTH MOoYBHIL. Lllenmounocts n 6ydepHOCTh MOYB.

Ilpakmuueckue padvomul:

No 7 “Onpenenenne akTUBHOM KUCIOTHOCTH MOYBBI .

Tema 7. Knaccubukamuss ¢GopMm Boabl, coaepxarmieiics B TmouBe. [paBUTAIlMOHHAs, TPYHTOBAas, KaMWUISpHAs, KPHUCTATU3AIMOHHAS,
TUTPOCKOIMUYECKAs M MapooOpa3Has Bojia MouBkl. [IoHsATHE O BIIAXKHOCTH, BIArOEMKOCTH Y BOJOTIPOHHUITAEMOCT U TTOYBHI.

Tema 8. O0mee mnoHsTHE 00 ynoOpeHHsX, UX KiIaccUpUKalUsg MO Pa3IU4YHBIM [pU3HaKaM. MuHepanbHble, OpraHUYecKHe, OpraHHO-
MUHEpaJibHble U OaKTepualbHble YAOOpEHHUS; MPOCThle U KOMIUIEKCHbIE yAoOpeHusa. KpaTkuil ucropuueckuil ouepk HCMOJIb30BaHUS yInoOpeHUuil B
KU3HU YeJIOBEKa.

Tema 9. A30T B JXKU3HEACATENHHOCTH pacTeHH. DOpMbI a30Ta IOCTYMHBIE Uil NHUTaHWS pacteHuid. [lpomecchl HuTpuduUKauu u
ammoHuukanuu. Knaccudukaius a3oTHbIX yaoOpeHuid mo ¢popMe a3oTa coaeprKaiierocs B HUX. AMMHaYHble, HUTPATHbIE, aMMHUAaYHO -HUTPATHBIE U
aMUJIHbIE a30THBIE YI0OpEHUsI.

Tema 10. ®ochop B xu3HEACATENILHOCTH pacTeHuid. Mictounnku ¢gocdopa moctynHoro st nutanus pacteHui. Kimaccudukanus GocdopHbix
ynoOpeHuil Mo uX pacTBOPUMOCTHU B BOJIe W ClalbIX KucioTax. PactBopumbie B Boje (ocdaTsl; momypacTBopumbie (ochopHbie ynoOpeHHuUs;
(bochopHbie ynoOpeHus He pacCTBOPUMbBIEC HU B BOJIE, HU B CI1a0bIX KUCIOTaX.

Tema 11. Kanuii B )xu3HenesTenbHOCTH pacTennil. Kinaccuduxanus kanuitHpIX ynoopeHuil. 3ojia Kak MECTHOE KalluiHOe y100peHHe.

Ilpakmuueckue pabomoi:

Ne8 “PacniozHanve MUHEpAIbHBIX YI0OpeHU”.

Tema 12. OOuiee nmoHATHE O MUKPOIIEMEHTaXx. MUKPOIJIEMEHTHI B )KU3HEACATEILHOCTH PACTEHHIL: kene30, 00op, MapraHen, Meb, MOJIUO/ICH,
uuHK. Knaccudukaius MUKpoyno0peHuii B 3aBUCUMOCTH OT COAEPIKAILIErOCs B HUX MUKPOIJIEMEHTA.

OO011ee MOHATHE O KOMITIEKCHBIX YA0OpeHusax. CMelIaHHbIe, CIOKHbIE U KOMOMHUPOBAHHBIE YOOPEHHUS.

Tema 13. OGmiee nmoHsATHE 00 OpraHUYECKUX YAO0OpeHUsIX. 3HaUeHHe OpraHnyeckux yaoopenuid. Topd 1 HaBO3 Kak OpraHUYeCKHe yA0O0peHus,
KOMIIOCTBI, 3€JIEHOE YI00peHue (Cuaeparsl).

Tema 14. Buecenne ynoOpenuii. Kmaccudukamus ymoOpeHHIl MO cpokamM BHECEHUS: JIOTIOCEBHOE, MPUIIOCEBHOE M TOCIENOCEBHOE
(moxkopmka) ynoopenus. [Ipumenenne GpochopHbIX, a30THBIX, KATUHHBIX yIOOpEHUH.



Tema 15. 3amura KypcoBbIX padOT (TBOPUECKUX MPOEKTOB) MO MHAMBUIYaIbHBIM TeMaM. BhIyCK MHAMBUIYaIbHBIX CTEHHBIX Ta3eT M0 TeME
KYPCOBBIX pabOT (TBOPYECKUX MPOEKTOB). B KOHIIe rofa KaxApld YUCHHUK 3allHMINAECT KypCOBYIO padOTy (TBOPUYECKUM MPOEKT) MO MHAUBUIYATHHOM
TeMe, 10 pe3yJibTaTaM KOTOPOM BBICTABIISICTCS UTOTOBAs OIEHKA 3a Kypc. OpraHu3yercss CMOTP-BBICTaBKa KypCOBBIX paboT. Ydamuecs, 10OUBIIUECs
JYUYIIUX YCIIEXOB, OOUIPSIIOTCA.

Brinmyck crenraser u OroJiIeTeHEH O JOCTHKEHHUSX arpOXUMUU, O CBSI3M XUMUU C CEILCKUM XO3SUCTBOM U T.JI. IPOBOAUTCS B TEUCHUE TO/1a.

Tema 16. DKcKypcuu B arpoXuMHYECKue 1a00paTOpuu, Ha TOJIS U B cajibl. [IepByro 9KCKYpCHIO B arpOXMMHUUYECKYIO JTaOOPATOPHIO JKeIaTeTbHO
MIPOBECTH B caMOM Hadalie paboThl Kypca. OcTanbHbI€ SKCKYPCHUU MPOBOSATCS B 3aBUCUMOCTH OT BO3MOKHOCTH B TEUCHHE TO/1a.

IIpumepHbIii NepeyeHb TeM KYPCOBBIX padoT (TBOPYECKHX MPOEKTOB)

Hcropust 3apokieHnst U pa3BUTHS arpPOXUMHH. DTarbl HCTIOIb30BaHUS yI0OOPEHU B )KU3HU YEIIOBEKA.
XUMH3aus 3eMIe eI,

[Intanue pacTeHni U3 MOYBHI.

CBoiiCTBa TIOYBHI B CBSI3U C TUTAHUEM PACTEHHI M MPUMEHEHUEM YI00pEHUH.

Oprannyeckue 1 MUHEPAJIbHBIE BEIECTBA MTOYBBI.

Mertoibl onipeAesieHus: COAEpKaHus B IOYBE MUHEPATILHOW U OPraHUYECKOM YacTH.

Tumnbl MOYB, BCTpeUaeMbIX Ha Tepputopun Poccun.

Bopa B ’KW3HM )KUBOTHBIX U PACTECHUM.

3HaveHue a3oTa, pocdopa, Kaaus B KU3HH PACTCHUH.

Copep:aHrie OCHOBHBIX JIEMEHTOB MUTAaHUA pacTeHui (a3orta, pocdopa, Kanus) B pa3IuYHbIX TUIIAX TTOYB.
MerTo b1 onpeiesieHns coiep kanus a3oTa, pochopa, Kanus © MUKPOIJIEMEHTOB B [TOYBE.
Kucnornocts nouyB. Mertoipl ycTpaHeHUs! U30BITOUHON KUCIOTHOCTH TOYBBI.

MeTtoapsl onpeneneHuss KUCIOTHOCTH MOYBBI.

3HauYE€HHE MUKPO3JIEMEHTOB B KU3HHU PACTEHUIN U )KUBOTHBIX.

Opranunyeckue ynoopenus (Topd, HaBO3, KOMIIOCTHI H JIp. ).

baktepuanbuble ynoOpeHus (HUTparuH, a30T00aKTepUH U 1Ip. ).

PacnioznaBanue ynoOpeHuii o Ka4eCTBEHHBIM PEaKIUsIM.

AHanu3 opraHu4ecKux ya00peHui.

ATpOXMMUYECKHE aHATU3bI, UX IPOU3BOJICTBEHHOE U HAyYHOE 3HAYCHUE.

OcCHOBBI IONTyYEHUS U TPOU3BOICTBA YIOOPEHUH.

TpeOoBanus k pe3yJbTaraM 00y4eHust



3HaTh W BBINIOJHATH MpaBWIa TEXHUKU OE30MacHOCTH PadOThI B XMMHUYECKOH JabopaTopuy C y4eToM crenu(pukd paboThl ¢ MOYBAMH H
yoOpeHusIMHU.

YMmerp paboTaTh C peakTHBaMHU, OOBIYHOW M CIEIHATBbHOM XHMHYECKOW JTabopaTOpHOW MOCYNOH, HarpeBaTeNbHBIMU TNpHOOpamMHu U
MIPOCTEHIINM 000PYIOBAaHUEM.

Nmetp noHsiTie 00 arpoXMMUHU U UCTOPUU €€ Pa3BUTHS.

3HaTh OCHOBHBIE CBOMCTBA MOYBBI; KOJIMYECTBEHHbIE TIOKA3aTENIN COJAEPKAHUSA T€X WM MHBIX 3JIEMEHTOB B NOYBE; 3HAU€HUE a30Ta, (ocdopa,
KaJlusi U MHUKPOJIEMEHTOB JIsl JKU3HEJESTeNIbHOCTH PACTEHMI; OCHOBBI KiIaccH(UKAalMM MOYB M YAOOpEHUI; OCHOBHBIE CIOCOOBI MPUMEHEHHUS
yA0OpeHwUil.

Nmetp nossiTug 00 aHanu3e Mo4B U ynoOpeHHil. YMeTh omnpenensaTh yIoOpeHHs. YMEeTh COMOCTaBIATh U MHTEPIPETUPOBATH MOJyYEHHbBIE
pe3ynbTaThl OIBITOB.

YMeThb BBHINTyCKaTh CTEHTa3eTy, HamucaTh M MyOJIMYHO 3allUTUTh KypCcOBYIO paboTy (pedepar) C HCMOIB30BAHUEM JOTOJTHUTEIHHOU
JIUTEPaTyphl U PE3yJIbTATOB CBOMX IKCIIEPUMEHTOB.

Buners 3HauMMOCTH TIIATEIBHOTO M TOYHOTO HCHOJHEHHS XUMHMUYECKUX J1a0OpaTOPHBIX METOJO0B HCCIEAOBAHUSA JJs IMPaBHIBHOM U
CBOEBPEMEHHO OIIEHKH CBOMCTB MOYBBI U KaUE€CTBA y100pEHUI.

TpeOoBaHMs K OCHAIIIEHHOCTH Y4€OHOI0 Mpoiecca 1mo Kypey
«ArpoxuMus B IIKO0JIe»

[IporpamMma Kypca He IpeaycMaTpUBaeT NPUMEHEHHE CIIEUATbHOIO aHATUTUYECKOTO 000PYA0BAHUS WIIH TPHOOPOB.

J51g ipoBeieHus: MPAKTUYECKUX paboT BIIOJIHE IOCTATOYEH OOBIYHBIN MepedeHb 000PYAOBaHMS IIKOJIBHBIX XUMUUYECKUX KaOUHETOB.

B03MOXHO, 4TO HEKOTOpBIE PEAKTUBBI MPUETCS MPEABAPUTEIHHO CUHTE3UPOBATD, IPU 3TOM HU METOJMKA CUHTE3a, HU UCXOIHbIE COSAMHEHUS
HE BBI30OBYT MPOOJIEM y YUUTEIIS.

Kaxxaplif yuutenb MOXET 10 CBOEMY YCMOTPEHMIO, UCXOJS M3 BO3MOXHOCTEH HIKOJIBHOTO KaOMHETa XUMUU, HaJU4us IIe(pCKUX CBSI3eH CO
CHEIHATbHBIMU CPEAHUMH WU BBICIIUMH Y4eOHBIMH 3aBEJCHHUSIMH, U JTa00paTOpPUSIMH JIOTIOJHITh UM COKpAallaTh YMCIO MPOBOAMMBIX OIMBITOB, HE
JIOTIyCKasi IPU 5TOM CpbIBa pealin3aluy oOLMX 3a1a4d Kypca.

Heoprannyeckue coelMHeHHs: XJIOPHU HATPUS, XJIOPUJ Kallus, HUTpAT cepedpa, xiaopun O6apus, cynbdar meau (I1), monun kamus, OGpoMus HaTpuUs,
dbTopua HaTPUs, UOA, MEb METAJUIMYECKAsl, IEPOKCU BOJOPO/Ia, COJIsTHAS KUCIIOTa, CepHAsi KUCIIOTA, a30THAs KUCJI0Ta, GpocdaTt HATpus, XJIOPU 0JI0Ba
(I), monmubnaT aMMOHUS, KOOATbTUHUTPUT HATPUS, HUTpPAT HATPUS, HUTpPAT Kajus, CyabGua xKeie3a, TUAPOKCHUI HATPUs, TUIPOKCUI Kaus,
TUCTUIUTMPOBAHHAS BOJIA.

Opranuyeckue coeIMHEHUsI: YKCYCHAs KUCIOTa, TeKCaH MM OEH3WH, KpaxMall, aleTaT HaTpusl, aleTaT CBUHIIA.

HNuaukartopsl: nakmyc, peHondTanenH, METUIOBBIA OpAaHKEBBIN, YHUBEPCATbHBIM HHIUKATOP (OyMasKKH).

XHUMHYECKasi MOCYIA: CTaKaHbl, KOJIObI, MEPHbIE MHIWHAPHI U KOJObI, OIOpPETKH, MHUIETKH C Tpylied, MpoOMpKH, KaredbHHIIbI, YallKd s
BBITIAPUBAHUS, TUTIIU, BOPOHKH JUTsI (PUIIBTPOBAHUS, BOPOHKH JCTUTEIbHBIC.




JlabopaTopHoe oGopyaoBaHue: annapaT A8 JUCTWULSIUM BOJbI, BECHl, KOMIUIEKT apeoOMETPOB, JIaDOpaTOPHbIE TEPMOMETPHI, ILITATUBBI
nabopaTOpHbIE, ITATUBHI ISl TPOOUPOK, EpIKATEIH Uil MPOOUPOK, acOECTUPOBAHHBIE CETKH, TOPENIKH, BOISHAS OaHs, MBI TUTEIbHBIE, JIOKKHA H
mmarenu ¢apdopoBbie, CTYNIKA ¢ MECTUKAMHU, CTEKIISIHHBIC MAJOYKH M TPYOKH, PEe3HHOBas TpyOKa (LUIAHT), MPOOKH, 3aKUMBI, €pIIH Ui MBIThS
MOCY/IBI, AOCKA JIJIsl CYIIKK TOCY/bI, GDMIBTPOBAIBbHAS OyMara, epyaTKy pe3UHOBBIE, OUKH 3allIUTHBIC.




YuyeOHO-TeMaTHYecKOe INIAHNPOBaHHUe Kypca
«Arpoxumus B mKkoJie» (34 yaca)

Ne . Yuciio
HanmeHnoBaHue u3y4aemMoi TeMbl Bupa nesitesibHOCTH
TeMBbI 4yacos

OpranuzanuonHoe 3anarue. [IpeaMer u 3agaun arpoXuMun. Jlexuus-6ecena

1 Kpatkuit ouepk pa3BUTHSA arpOXUMUH. 2
HNHcTpyKTaXk 10 TEXHUKE 0€30MacHOCTH PabOTHI B Jlexumsi-6ecena ¢ JeMOHCTpaUE HATJISAHBIX TIOCOOMH
XUMHYECKOH J1abopaTopuul. 3HAKOMCTBO C XUMUYECKOM

2 MOCy0i U 1abopaTOPHBIM 000PYIOBaHUEM. 1
[Tousa. [Tnomopoaue nouskl. [louBeHHBIN TPOGHUITB. Jlexumsi-6ecena ¢ AEMOHCTpAIME HATIISHBIX

3 OnpeneneHre MOITHOCTH MOYBBI M €€ OTIEIBHBIX 4 nocoOuii, cooOIIeHNs yJaluXcsl, MPAaKTUYECKUE
ropu3oHTOB. OTOOp MouBeHHbIX 00pa31oB. [logroroka paboTsI
MIOYBBI K aHAJIHU3Y.
CocTaB MUHEPaAJILHON U OPraHUYECKON YacTel MOYBHI. Jlexumsi-6ecena, mpakTUIecKue padoThI
OnpenenenHre BIaXKHOCTH, MACCOBOW JIOJIM OPTaHUYECKUX

4 BEILIECTB U MEPETHOSI B TIOUBE. 4




Knaccudukarus nous. OnpeneneHne MeXaHnIecKoTo
COCTaBa IOYBBI.

Jlexuusi-6ecena ¢ AEMOHCTpALMEH HATIISAHBIX
1ocoOui, MpakTHIECKre paboThI

5
CBolJicTBa MOYBLI: MOTJIOTUTENLHASA CIOCOOHOCTD, Jlexuusi-6ecena ¢ AEMOHCTpPALMEH OMBITOB,
KHCJIOTHOCTB, IIEJI0OYHOCTh, Oy(depHoCcTs. OnpeneneHue MpaKTUYECKUEe padoThI
6 KHUCJIOTHOCTH MOYBBI.
7 Bopa noussl. Onpenenenrie BIaroEMKOCTH MOYBBI. Jlexnusa-0Oecena,
DTarbl UCMOIb30BaHUS YIOOPEHHH B )KM3HU YEJIOBEKa. Jleknus-0Oecena
8 Knaccuduxkarnus ynoOpeHuit.
ABOT B )KU3HEJEATEIBHOCTH PACTEHUNA. A30THBIE Jlexumsi-6ecena ¢ JeMOHCTpaMe HArJISAHBIX
9 yaoOpeHwusl. OCOOUH.

10

dochop B KU3HEACATEILHOCTH pacTeHuid. DochopHbIe
ynoopeHus.

Jlexumsi-6ecena ¢ JEMOHCTpAMEH HATJISAHBIX TIOCOOMI




Kannii B )xusHenesTenbHOCTH pacTeHui. Kanuiinele
ynoOpenus.. Pacrio3Hanne MUHEpaIbHBIX yI0OpEHUH.

Jlexuusi-6ecena ¢ AEMOHCTpPALMEH HATIISHBIX
nocoOui, nmpakTuyeckas pabora

11 3
MUKpO31EMEHTBI B )KU3HEACITEIIBHOCTH PACTEHUH. Jlexuus-6ecena
12 Muxkpoyno6penus. KommiekcHsie y1oOpeHus.. 5
13 Opranndeckue ya1o0OpeHus. 1 Jlexnus-0ecena
14 Brecenue ymoopeHuid. 1 Jlexusi-Oecena
3ammTa KypcoBbIX padOT 10 WHIUBUYyaTbHBIM TEMaM. 3ammuTa KypcoBbIX padbOT (TBOPUECKUX MPOEKTOB)
15 Boinmyck HHIUBUyalbHBIX CTEHHBIX Ta3€T 10 TEME 5
KYPCOBBIX paboT.
16 DKCKYpCUH B arpOXUMUYECKHe T1abopaTopuu, Ha MoJIsl U B 3 DKCKypcust

capl.

Hroro gyacos

34




TemaTHuyeckoe MIAaHNPOBaHUE Kypca
«ArpoxuMmus B mkoJje» (34 yaca)

Ne Tema 3aHsaTHA ucao Buj nesiTeIbHOCTH Jata Hata
YpPOKa 4acoB mian | dakr.
Temal. Opranuzanuonsoe 3anstue. [Ipeamer u 3agaun Jlexuus-6ecena
1 arpOXvMUH. 1
Kpatkuit ouepk pa3BUTHS arpOXUMHH. Jlexus-6ecena
2 1
Tema 2. MHCTpyKTaX 1O TEXHUKE 0€30MacCHOCTH pabOTHI B Jlexumsi-6ecena ¢
XUMHUYECKOH 1abopaTopru. 3HAKOMCTBO C XUMHUUYECKON JIEMOHCTpAIMEN HATJISAIHBIX
3 ocy/10¥ 1 1ab0paTopHBIM 000PYI0BaHUEM. 1 nmocoouii
Tewma 3. [Tousa. Ilnogopoaue noussl. [louBeHHBII Jlekuus-6ecena ¢
npohuIb.. JIEMOHCTpAIUeN HaTJISTHBIX
4 1 ocoOuii, COOOIIEHHS
yUalIUXcsl, TPaKTHYECKUE
paboThI
OmpeneneHde MOIIMHOCTH TOYBBI M €€  OTICIBHBIX MPaKTUYECKUE PaOOTHI
TOPU30HTOB.
5 Ilpakmuueckue padomut: 1

Ne 1. “Omnpenenenrie MOIIHOCTH TOYBBI U €€ OTIEIBHBIX
TOPU30HTOB’ .




Ot6op mouBeHHBIX 00pa3moB.Ne 2. “B3siTHE MOYBEHHBIX

IIpaKTHYeCKue paboThl

6 00pas3IoB ¥ MOJATOTOBKA WX K aHATHU3Y .
7 [ToaroroBka MoOYBHI K aHATHU3Y. Jlexuus-6ecena
Tema 4.CoctaB MUHEpaAJIbHOM M OpraHMYECKON yacTei Jlexuus-6ecena,
TTOYBHI. MpaKTUYECKUe paboThI
8
Onpenenenue BJIA)KHOCTH, MacCcOBOH JIOJTH Jlexnus-0Oecena.
OpraHMYECKUX BEILECTB U MEPErHos B MTOYBE.
9
Ilpakmuueckue padomui: [TpakTrueckas paboTa
No 3 “Onpenenenve BIa)KHOCTM U MacCOBOM 101U
10 OPraHMYeCKUX BEIIECTB IMOYBHI .

11

Ne 4 “Omnpenenenne MaccoBOil 101 MEPETHOS B TIOUBE™.

[IpakTuueckas pabora




Tema 5. Knaccudukamus  mnous. Onpenenenue
MEXaHW4ECKOTo cocTaBa nouBbl.JIpakmuueckue pabomol:

Jlexuusi-6ecena c
JIEMOHCTpAaMEN HATJISAIHBIX

12 Ne 5 “Omnpenenenne MEXaHHYECKOTO COCTaBa MOYBHI ocoOuid, TPaKTUYECKUE
“meronom mHypa” Kaunnckoro”. paboThl
Ne 6 “Omnpenenenne MexaHUYECKOTO COCTaBa MOYBBI Jlexuus-6ecena ¢
METO/IOM OTCTauBaHUs . JEMOHCTpaLEN HaTJIAIHbIX
0COOMH, MpaKTHYECKHe
13 paboTsI
Tema 6. CBOMCTBA NOYBEI: MOTJIOTUTENLHAS CIIOCOOHOCTD, Jlekuus-6ecena ¢
KHCJIOTHOCTb, HIEJI0OYHOCTh, OY(EpHOCTS. JIEMOHCTpALKEeN OTBITOB,
14 MpaKTUYECKUE PadOThHI
OmnpeneneHne KUCIOTHOCTH HOYBBI. ITpakTtuyeckas pabora
15

16

Ilpakmuueckue pabomot:
No 7 “Onpenenenve akTHBHOM KMCIOTHOCTH MOYBBI ™.

[IpakTuueckas pabora




Tema 7.Boaa noussl. OnpeneneHne BIaroéMKOCTH TOYBBI.

Jlexnus-0Oecena,

17
Tema 8.0rtanel ncnosib30BaHus y100pEHUM B )KU3HU Jlexuus-6ecena
18 yenoseka. Knaccuduxarus ynoopenuii.
Tema 9.A30T B )KU3HEEATEILHOCTH PACTCHUM. Jlexuus-6ecena ¢
19 JIEMOHCTpAIMEN HATJISATHBIX
MOCOOUIA.
A30THBIE yI0OpEHMUSI. Jlexnus-6ecena ¢
20 JIEMOHCTpAIMEN HaTJISTHBIX
ocoouit
Tema 10.Docdop B )KU3HEACITEIHLHOCTH PACTCHUI. Jlekuus-6ecena ¢
21 JIEMOHCTpAIUeN HaTJISTHBIX
ocoouit
dochopubie ynoOpeHus. Jlekuus-6ecena ¢
27 JIEMOHCTpAIMeN HaTJISTHBIX

mocooun




Tema 11. Kannii B KU3HEAEATETbHOCTH PACTEHUM. .
PacniozHanue MUHEpanbHbBIX Y10OpPEHUIA.

Jlexuusi-6ecena c
JIEMOHCTpAaMEN HATJISAIHBIX
mocooui,

23
Kanuitneie ynoopenus. Jlexuus-6ecena ¢
JIEMOHCTpAIMEN HATJISATHBIX
nocoouii
24
Ilpakmuueckue padomui: [TpakTrueckas padoTa
Ne8 “Pacmo3znanne MUHEpaIBHBIX yI0OpESHMIA” .
25
Tema 12.MuUKpO3JI€MEHTHI B KU3HEACATEILHOCTH PACTCHUH. Jlekuus-0ecena
MuxkpoynoOpeHnusi.
26
KommuiekcHbie yao0peHus.. Jlexuus-6ecena
27
28 Tema 13. Opranuueckue ynoOpeHusl. Jlexuus-6ecena




29 Tema 14. Buecenue ynoOpeHui. 1 Jlexuus-6ecena
Tema 15.3amura KypcoBbIX padOT 0 UHAUBUIYAIbHBIM 3ammra KypcoBbIX paboT
TeMaM. (TBOpYECKHX IPOEKTOB)
30 1
Boinyck MHIMBUTyalbHBIX CTEHHBIX Ta3€T 110 TEME 3amura KypcoBbIX paboT
31 KYpCOBBIX pa0oT. 1 (TBOpYECKHX IPOEKTOB)
39-34 DKCKYpCUH B arpOXUMHUYECKHE TabopaTopuu, Ha MOJIsl U B 3 OKCKypcust

capl.

Htoro yacos

34
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