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«ATpOXHMHS»

Kypc «Arpoxumusi B mikosie» paccuuTaH Ha oOydaromuxcs 9 — 10 kmaccoB o0mieoOpa3oBaTelbHBIX OpPraHU3alMid, KOTOpPbIE MPOSBISIOT
OTIpEeNIeNICHHBI MHTEpec K mpodeccusiM XUMHKa, arpoHOMa, OHojora M JKoJjiora. MaTepuan SJeKTHBHOTO Kypca BIIOJHE MpHEMJIEM W IS
oOyyaromuxcst 8 — 9 KiraccoB, a TakkKe OpraHU3aIUN KPATKOCPOUHBIX (TPOOIEMHBIX) KYpCOB IO OT/ACIBHBIM €T0 pasJieliaM, K MPUMEpPY, TAaKUM Kak:
«Texuuka mabopatopHbix padot»; «IIpenMer u 3amaun arpoxumun. Victopus pa3Butus»; «AHanm3 ynoopenuit». TeopeTudeckoit 6a30i Kypca ciayKat
XUMHsl, Ouosorus u reorpadus. Pacuupsis u yriyOmnsist 3HaHUS M yMEHHUSI 0Oydarouiuxcs, MoJydeHHbIe Ha YpOKaxX XUMHH, OMOJIOTHH U reorpaduu,
yUaIuecs OBJIA/IEBAOT JIEMEHTAMH arpOXUMHH U aHATUTUIECKON XUMHUH.

[Iporpamma paccuntana Ha 4 yaca B Henento. Beero 128 vacos.

esan 1 3axa4u Kypca

Lenbio ANIEKTUBHOIO Kypca « ATPOXUMHUS B IIKOJIE» SIBJSETCS O3HAKOMIIEHUE O0YJaIONINXCs CO CBOMCTBAMH MOYBBI, €€ COCTAaBOM, CTPOCHUEM U
BHUJIAMU, a TAK)K€ C OCHOBAaMH MeJIMOpanuu. bonblioi paszen mporpamMmbl OTBOJUTCS M3YYEHHIO Pa3iIMYHBIX BHUJIOB yIOOpPEHUN W MpaBUIaM HX
npuMmeHeHus. [1IkoJbHUKN TPHOOPETAIOT yCTONYMBBIE YMEHUS PaOOThl ¢ HArpeBaTeIbHBIMU MPUOOpaMH, BeCaMH, MEPHOI MOCYAOH U peaKTHBAMU,
y4aTcsi CaMOCTOSITENIbHO MPOJEIbIBATh arpOXMMUYECKHE aHajdu3bl Pa3IUYHbIX THUIIOB II0YB, HEKOTOPBIX yAoOpeHuil. B kauecTBe 00OBEKTOB
UCCIIeI0OBaHUS 0TOOpaHbl MUHEpPaJIbHbIE YIOOPEHHsI, XUMUYECKOE CTPOSHHE U CBOICTBA KOTOPBIX JIETKO aHAJIM3UPYIOTCS HA OCHOBE Kypca XUMUU.

B 3amaum kypca BxoauT OoJiee JeTalbHOE O3HAKOMIIEHHE OOYYAIOIIUXCS ¢ TEXHUKOW M MpaBUJIaMU JIA0OPAaTOPHBIX pabOT C XUMHUYECKUMU
peakTUBaMu, JIabOpaTOPHBIM 000PYIOBAaHUEM U XUMUYECKOU MOCYAOU, KaKk 00IEro, Tak U CleNUaIbHOTO HA3HAYCHHUS.

Kpowme storo nmporpamma Kypca mpeanoaraer:

— pa3BUTHE HHTEpEca B 00JIACTH XUMUU, OMOJIOTHH, Teorpayu U CEIbCKOTO X034iCTBa; MPOBeAeHIE MPO(YOPUEHTAITMOHHOMN pabOThI;

— JanbHeiIee pa3BUTHE MO3HABATENbHBIX M MBICIUTEIBHBIX CIHOCOOHOCTEH, YMEHUN CaMOCTOSITENbHO OBJAJIeBaTh 3HAHHMSIMH, a TaKXKe
MOHUMAHHUSI POJIM XUMUYECKOH HAyKH B Pa3BUTHH CEIBCKOTO XO3SHCTBA;

— pacuMpeHue U yriryolieHne 3HaHu#| O CTPOSHHUH, CBOMCTBAX, MPUMEHEHUH U METOJaX MOJTYYeHUS BEIIECTB U MaTepHAJIOB;

— pacuIMpeHue Hay4HOTO MHUPOBO33PEHUS M YTOYHEHHME €CTECTBEHHOHAyYHOW KapTHHBI MUpa B WX CO3HAHUU, MPEOJI0JIeHHe XeMo(poOuu u
0€3pa3IMYHOr0 OTHOIIEHHS K COBPEMEHHBIM IKOJIOTUYECKUM pobdiIeMam;

— BOCHIHTaHUE TPAXJAHCKOW HPABCTBEHHOCTH, TPYIOJIOOMS, aKKYpaTHOCTH, BHUMATEIbHOCTH, OEPEKHOTO OTHOIICHHS K MAaTePUAIbHBIM H
JTyXOBHBIM LIEHHOCTSIM.

— MOJTOTOBKY K OJIMMITHA/IaM, KOHKypCaM, Hay9HO-TIPAaKTUYECKUM KOH(GEPEHIIUSAM U MOCTYIUICHUIO B BY3BI.



Hapsiny ¢ oOpa3oBarenbHbIMU, KypC TMPENOIaracT pelieHre BOCIUTATENbHBIX 33/1a4 U pPa3BUTHE JTUYHOCTH 00yJaromuxcs, GOopMHUpPOBAHUE Y
HUX TYMaHUCTHYECKUX YYBCTB M OTHOILIECHUI B OOIIEHUH C OKPYXAIOIIUMHU JIFOJbMH U BO B3IJIs11aX HA MPUPOJY B IIETIOM.

MeTtoanueckue yKazaHus

Ha mepBbIX 3aHATHAX Kypca OOydaroniuecs 3HAKOMSTCS C MPEAMETOM M 33/ladaMU arpOXMMHH, UCTOPHEH ee pa3BUTHs, a TakKe ¢ OOIMIHMMHU
MOHATHAME 3TOW Hayku. Ilocie 3toro oHHM OoJiee MOAPOOHO 3HAKOMSATCS ¢ XMMHYECKUM KaOWHETOM, TOCYAOH M JTaOOPAaTOPHBIM 000PYIOBAHHEM.
OO0s13aTeNIbHO  TPOBOJAUTCS Pa3BEPHYTHI MHCTPYKTAXK MO TEXHHKE O€30MacHOCTH pabOoThl B XMMHYECKOM KaOWHETE C COOTBETCTBYIOIIEH €ro
perucTpanyeil B )xypHajle XAMUYECKOTO KaOWHETa.

Kaxp1if y4eHUK TOJDKeH UMETh pabouuil )KypHall |, KeJlaTeJIbHO, OBl XaaT, YTO B 3HAYUTEIbHOW CTENICHH NTUCIUILIMHUPYET YJYalIuxcs U
TTOBBIIIAET UX OTBETCTBEHHOCTH K 3aHATHSIM.

3aHATHS Kypca 11eecoo0pa3Ho HauMHaTh C KPaTKoro o030pa U MOBTOPEHUS MaTepuasa, paCCMOTPEHHOIO Ha MPEAbIAYIIUX 3aHATUSAX. 3aTeM
pemaroTcsi OCHOBHBIE 3a7ayll 3aHSATHS, TPETyCMOTPEHHBIE TUIAHOM B COOTBETCTBHH C MPOTPAMMOW. DTOT 3Tam pabOTHI JOJDKEH BBIMOIHATHCS C
MaKCUMAaJIbHBIM HCTIOJIh30BAHUEM HATJISITHOCTH (IKCIIEPIMEHTA) U CaMOCTOSITETbHOCTH. Ha Kakjoe 3aHsATHEe Ha3HAYal0TCsl OTBETCTBEHHBIC JIEKYPHBIE.
[lenecoobpa3Ho AaBaTh 00y4arOMIMMCS OIEpeskarolue JOMaITHUE 33/1aHus, YTOObl OHU 3apaHee ObLIM 03HAKOMIIEHBI C TEMOW U MaTepUaioM 3aHSTHSL.
DTO COKOHOMMUT BpeMs, a 3aHATHSI PO YT OoJiee M0 J0TBOPHO.

O3HaKkOMJIEHHE IIKOJIBHUKOB C TEOPETHYECKMM MAaTepHajoM pa3ZelioB Kypca COIPOBOKIAETCS BBINOJIHEHHEM MPAKTHYECKUX PpadboT Mo
OIPENICNIEHUIO CBOWCTB MOYBBI, PACMO3HABAHUIO YAOOPEHMMH, ONpPENENEHUIO COJAEpKaHHUsl T€X WIM HHBIX 3JIEMEHTOB B COCTAaBE IOYBBI, B TEUCHHE
KOTOPBIX KaX/IbIi yUEHUK CaMOCTOSITEIIbHO MPOJIENIBIBAET IKCIIEPUMEHTAIBHYIO YaCTh TEMBI.

Jns uccrenoBaHuss oOydaroluecs: MOJy4aroT MpoObl aHATM3UPYyeMOM MOYBBI, WM ynoOpeHue. CpaBHHMBas IHOJYYEHHBIE PE3YyJbTaThl C
COJICpKAHUEM OIIPENIeNIIEMOro I0Ka3aTelsi B HOPME, BbBICKA3bIBAETCS YTBEPXKAEHHE O COOTBETCTBUM WJIM HECOOTBETCTBMM [JaHHON MHpoObI
TpeOOBaHUAM, IPEIBABISIEMBIM K IOUBE WU YI0OPEHHUIO.

[IpuoputeTHBIMM yCIOBUSIMM U (hpakTOpaMHu NpH BbIOOpE KOHKPETHOTO 3KCIEPUMEHTa OIpPEENSUINCh €ro JOCTYINHOCTb, HArjsJHOCTb U
IIPOCTOTA UCHOJIHEHUS, a TAKXKE CBA3b CO IMIKOJIbHBIM MAaTEPUAIOM U IPAKTUKOM.

B nmro60M ciydae nmpeamnosaraercst BO3MOXKHOCTh BAPUATUBHOIO Pa3HOYPOBHEBOIO MPOBEJEHUS Kypca Ha OCHOBE NE€AarOrMKU COTPYAHUYECTBA
YUUTENS U yYCHHKA C IPUMEHEHHUEM ONTUMAJIBHOTO COYETaHMsI Pa3IMuHbIX MeT010B 00ydeHus. [loBbicuTh 3¢hhekTuBHOCTH Kypca (B 3aBUCUMOCTH OT
YCIOBHUH WIKOJBI) MOXHO TaKKe, €ClIM IMPOBOAUTH €ro Ha 0a3e CpelHUX M BBICHIMX CIIELUAIBHBIX 00pa30BaTEIbHBIX YUPEXKAECHUH, B TECHOM
COTPYIHUYECTBE C arPOXUMHUECKUMHU JJa00PATOPHUSIMH.

B teuenue Bcero neprosa oOydeHus ydammecs: ydarcs paboTaTh C JOTOIHUTENILHON JIUTEPaTypoid, 0pOpMIIATh NOJIy4YE€HHBIE CBEACHUS B BUJIE
KYpPCOBBIX palOT (TBOPUECKUX MPOEKTOB) M CTEHHBIX Ia3erT.

Htorn paboTsl Kypca peKOMEHAYeTCs MOJBOAWUTH B BHUJE TEMAaTUYECKOTO Beuepa, TBOPUYECKOTO OTYETAa, BBHICTABKH, KOH(PEPEHIMH U T.J. C
IpPUTJIALIEHHEeM JAPYTUX yJaluxcs, yuurened u poauteneil. O0s3aTeabHBIM ABISETCS 3alIUTa KypCOBOW pabOThl (TBOPYECKOTO MPOEKTA) U BBIMYCK
CTEHTa3eThl 10 MHIUBUIyaTbHBIM TEMaM.



OCHOBHBIMH HJICSIMH Kypca SIBJISTIOTCS:

— XUMHUYECKasi HayKa CIIY>)KHT UHTEpecaM 4eJIOBEYECTBA, U TIPU MPABIILHOM H PAIlHOHATBHOM UCTIOJIb30BaHUU €€ JOCTHKEHHI CITIOCOOCTBYET
PEIICHUIO MHOTHX TPOOJIEM, CTOSIINX TIepe]] 00IIEeCTBOM;

— MaTepHUaIbHOE SMHCTBO BEIISCTB M KUBBIX OPTaHU3MOB, HOPMAIBHOE CYIIICCTBOBAHUE KOTOPHIX BO3MOKHO JIMIIb HA OCHOBE 3BOJIOIMOHHO
CIIO’KMBIIETOCS 0OMEHA BEHIECTB MEXK/y OPraHU3MOM U OKPY)KAIOLIeH Cpeoii;

— YEJIOBEK M OKPY)KAFOIIAsl CpPeJia B3AMMOCBSI3aHbl M HAXOISTCS BO B3aUMHOM 3aBUCUMOCTH;

— arpoXMMHYECKHe JT1ab0paTOPHBIC MCCIICTOBAHUS SIBJISSFOTCS BOKHEHIIMM 3BEHOM B TPOM3BOJCTBE CEIBCKOXO3SWCTBEHHOW IMPOIYKIIHMHA C
MaKCUMaJIbHBIM 3P (PEKTOM ¥ MUHUMAJILHBIMH OTPHUIIATEIBHBIMH SKOJOTHYESCKUMHU TOCIIEACTBUAMH JUTS OKPYKAIOIICH CPEeIbl.

Copep:xanue Kypca

Tema 1. OpranuzannonHoe 3asstue. Boibop crapoctel U ero nmomoriHukoB. OOmue TpeboBaHus K ydamumcs (pabouuit *KypHan, Xanart,
JUCUMIUIMHA U T.14.). O3HaKOMJIEHHE y4alluxcsi ¢ mporpaMmor u (opmamu 3aHSATHH. ArpoXMMHs Kak HayKa, €€ CBSI3b C XMMHEH U OMOJOTHei.
Kpatkuit uctopnuecknii 04epK pa3BUTHS ArPOXUMUMU.

Tema 2. HCTpyKTaX 10 TeXHHUKE 0€30MacHOCTH PabOTHl B XUMUYECKOM TabopaTopuu. Y TOUHEHHE PacOJIOKEHHS B KAOMHETE ANEKTPUUECKUX
BBIKJIFOYATENICH, BOJOIMPOBOJHBIX M Ta30BBIX KPAaHOB, CPEJICTB TYIICHHUS TOXKapOB. 3HAKOMCTBO C XHMHYECKOW TIOCYAOM U 1abOpaTOpHBIM
000py/I0BaHUEM.

Tema 3. [louBa. TBEpaas ¢daza MoUBbI, MOYBEHHBIN BO3MyX, MOYBEHHBINH pacTBOp. [loHATHE O MOTEHIHAIBHOM U 3(PPEKTUBHOM IUIOAOPOUH
nouBkl. [TouBenHbI# ipoduie. [ToHATHE O TEHETHYECKUX TOYBEHHBIX TOPU30HTaX. MOIIIHOCTh MTOYBHI.

Ilpakmuueckue pabomuwi:

Ne 1. “OmnpeneneHnrie MOIITHOCTH IMTOYBBI M €€ OTACITLHBIX TOPU30HTOB .

No 2. “B3siTie mo4YBEeHHBIX 00pA3IOB U MOATOTOBKA UX K aHAIN3Y .

Tema 4. CocTtaB MHHEpPAJIbHOM 4YAaCTU MOYBBI: MOHATHE O NEPBUYHBIX M BTOPUYHBIX MuUHepanax. CocTaB OpPraHMYECKOM 4YacTH IOYBHI:
HeryMuGuIUpPOBaHHbBIE U TYMYCOBBIE OPIraHUYECKUE BEIIeCTBa (TyMYC); TYMUHOBBIE KUCTIOTHI (PYJIbBOKUCIOTHI.

Ilpakmuueckue pabomuwi:

Ne 3 “Onpenenenne BIaKHOCTH M MAaCCOBOM JIOJIM OPTraHUYECKUX BEIIECTB TOYBHI .

Ne 4 “OnpeneneHne MaccoBOM JI0JIM TIEPETHOS B MTOYBE” .

Tema 5. I'enernueckas kinaccuduKanus I0YB, HMOHATHE O TNoOuBeHHOM THme. Kiaccudukanus TOYB MO MEXaHUYECKOMY COCTaBYy,
rPaHyJIOMETPUUYECKHUI COCTaB MOYB.

Ilpakmuueckue padbomuoi:

Ne 5 “Omnpenenenne MexaHU4eCKOTO COCTaBa MOYBHI “MeTOI0M IHypa” KadnmHcKoro™.

Ne 6 “OmnpeneneHne MEXaHUYECKOTO COCTaBa MOYBBI METOJOM OTCTAHBAHUA .



Tema 6. [lornoTurenbHas ClIOCOOHOCTH MOYB: OHOJOTHYECKOe, (PU3NUECKOe, MEXaHUIECKOE, XUMUIECKOe, (PU3NKO-XUMHUYECKOE MOTJIONICHHE;
MOHATHE O TOYBEHHBIX KOJUIOWAAX, MoYBeHHOM morjomaromem komruiekce (I11K), emMmkocTH 0OMEHHOTO TOTJIOIICHHS, CTETICHU HACHIIIEHHOCTH
OCHOBAaHUSIMU.

KucnotrHocTs mouB: aktyanbHasi, 0OMEHHas!, THAPOIUTHYECKAs KUCIOTHOCTH MOYBHI. [l]enounocts u OydepHOCTh MOYB.

Ilpakmuueckue padomut:

Ne 7 “Onpenenenve akTUBHON KUCIOTHOCTHU TIOYBHI .

Ne 8 “Omnpenenenne 0OMEHHOM KHUCIOTHOCTH MOYBHI .

Ne 9 “Omnpenenenne ruapoOTUTHYECKON KUCIOTHOCTH TIOYBBI .

Tema 7. Knaccudukanus ¢opMm BoAbl, cojepxkallelics B mouBe. ['paBUTallMOHHAs, TPYHTOBas, KalWUIApHas, KpHUCTaUIM3allMOHHAs,
TUTPOCKOIUYECKAast U MapooOpa3Has Bojia MouBkl. [IoHsATHE O BIaXKHOCTH, BJIArOEMKOCTH U BOJOTPOHHUIIAEMOCTH TTOYBHI.

Ilpakmuueckue padomut:

Ne 10 “Omnpenenenue BIaroéMKOCTH MTOYBHI .

Tema 8. OOmiee mnonatue o0 ynoOpeHHMsX, UX Kilaccu(UKalMs O pa3jIMYHbIM IMpU3HAKaM. MuHepajgbHble, OpraHMYecKHe, OpraHHO-
MHHEpaJbHbIE U OaKTepuaabHbIE yIOOpPEHUs; MPOCThIE W KOMIUIEKCHBIE ymaoOpeHus. KpaTkuil MCTOpHYECKUN OYEpPK HMCIOJIB30BaHUs YAOOpPEHUI B
KU3HU YeJIOBeKa.

Tema 9. Az0T B XM3HEAEATEIbHOCTH pacTeHHil. PopMbl a30Ta AOCTYNHBIE JUid NUTaHUS pacTeHuil. [Ipoueccel HUTpUPHUKAUN U
ammoHuukanuu. Knaccudukaus a3oTHbIX yaoOpeHuii mo ¢gopme a3oTa coaepkalierocss B HuX. AMMHayuHble, HUTpAaTHbIe, aMMHAaYH O-HUTPATHBIE U
aMUJIHbIE a30THBIE YI0OpEeHusl.

Ilpakmuueckue pabomowi:

No 11 “Onpenenenue coaepaHuss HUTPATHOTO a30Ta B TIOYBe”.

Tema 10. Docdop B xu3HEALATENHBHOCTH pacTeHuil. Mctounuku dochopa moctynHoro A nutanust pacrennit. Knaccudukanus dhochopHbix
ynoOpeHuil Mo UX pPacTBOPUMOCTH B BojAe M cialObix kucioTax. PactBopumbie B Bojie docdarel; mosypactBopuMsbie (GochopHbie ynoOpeHus;
(dochopubie ynoOpeHust He pacCTBOPUMbBIEC HU B BOJIE, HU B CIa0bIX KUCIOTaX.

Tema 11. Kanwuii B )xu3HenesaTenbHoCTH pactennil. Kitaccudukanus KamuiitHeIX y1oOpeHuid. 30J1a Kak MECTHOE KaJIMWHOE yI00peHHeE.

Ilpakmuueckue pabomoi:

Ne 12 “OnpeneneHnue coqepskaHus Kajaus B IouBe’”.

Nel3 “Pacnio3Hanue MUHEpaIbHBIX YI0OpeHHit” .

Ne 14 “Pacno3nanue MUHEPAIBbHBIX YIOOPEHHH ¢ TOMOMIBIO OMPEIeIUTENs .

Tema 12. O01iee noHATHE O MUKPOdTIEMEHTaX. MHUKpPOAJIEMEHTHI B )KU3HECSITEILHOCTH PACTEHUI: Kele30, 00p, MapraHell, Meib, MOJIHO/ICH,
uuHK. Knaccudukaius MUKpoy10OpeHuil B 3aBUCUMOCTH OT COAEPIKAIIErOCs B HUX MUKPOIJIEMEHTA.

OO011ee MoHATHE O KOMIUIEKCHBIX yaoOpeHusx. CMelIaHHbIe, CJI0XKHbIe U KOMOMHUPOBAHHBIEC yI0OPEHUSI.

Tema 13. O01ee noHATHE 00 OpraHUYecKUX ynoOpeHusx. 3HaueHue opranndeckux ynoopenuit. Topd n HaBo3 Kak opraHudeckue yrnoopeHus,
KOMIIOCTBI, 3€JICHOE Y100peHue (Cuaeparsl).



Tema 14. Buecenue ynoOpenmii. Knaccudpukanust ymoOpeHuii MO CpokaM BHECEHHUS: IONOCEBHOE, NPUIIOCEBHOE M IOCIEIOCEBHOE
(moxkopmka) ynoopenus. [Ipumenenue GpocopHbIX, a30THBIX, KATHUHHBIX yIOOpEHUH.

Tema 15. 3amuTa KypcoBbIX padoT (TBOPYECKUX MPOEKTOB) IO MHMBHUIYAIbHBIM TeMaM. BBITyCK MHAWBUIYabHBIX CTEHHBIX Ta3€T 10 TEME
KYpPCOBBIX paboT (TBOPYECKHX MPOEKTOB). B KOHIlE TOAa Ka)XIblii YUEHUK 3alIHINAeT KypCOBYIO padoTy (TBOPUYECKHM MPOEKT) MO WHAWBUAYAIBHON
TeMe, N0 pe3yabTaTaM KOTOPOH BBICTABIIIETCS UTOTOBAs OLEHKA 3a Kypc. OpraHnsyercss CMOTpP-BBICTaBKa KypCOBBIX pa0OT. Yyamuecs, 10OUBIIHECs
JyYIIUX YCIEXOB, MOOLIPSIIOTCS.

Boinyck crenraszer u OrosuieTeHel 0 JOCTHXKEHUSX arpOXUMUU, O CBSI3U XUMUU C CEJIbCKUM XO031UCTBOM U T.JI. IPOBOJUTCS B TEUEHUE rOJ1a.

Tema 16. DKCKypCcHH B arpOXUMUYECKHE JJA0OPATOPHUH, Ha TIOJIS U B CaIbl. [IepBYIO IKCKYPCHIO B arpOXMMHYECKYIO J1a00paTOPHIO JKeIaTeIbHO
IIPOBECTH B caMOM Hayalie paboThl Kypca. OcTanbHble IKCKYPCUU IPOBOIATCS B 3aBUCMMOCTH OT BO3MO>KHOCTH B TEUEHHE I0J1a.

IIpumepHBbIii IepeYeHb TeM KYPCOBBIX padoT (TBOpYeCKUX MPOEKTOB)

Hcropust 3aposxieHns U pa3BUTHS arpOXUMHH. DTarbl UCIOJIB30BaHUS YIOOPEHH B )KU3HU YEJIOBEKA.
XUMHU3aIus 3eMIeaCIIHS.

[Intanue pacTeHni U3 MOYBHI.

CBoiicTBa OYBHI B CBSI3H C MUTAaHUEM PACTEHUI U MPUMEHEHUEM YA0OpEHUH.

Oprannyeckue 1 MUHEPAJIbHBIE BEIECTBA MTOYBBI.

Merto bl onipeiesieHus COACPKaHUS B TIOYBE MUHEPATIbHOW U OPTAaHUYECKOW YaCTH.

Turnbl MOYB, BCTpeUYaeMbIX Ha Tepputopun Poccum.

Bopa B kKu3HM )KMBOTHBIX U PACTEHHIA.

3HaueHue a3ora, pocdopa, Kanus B )KU3HU PACTCHUI.

Copep:kaHrie OCHOBHBIX 3JIEMEHTOB MMUTaHUS pacTeHuil (a30Ta, hocdopa, Kanus) B pa3IMUHBIX TUIIAX MOYB.
MerTo b1 onpeiesieHns coiepskanus a3oTa, pocdopa, Kaaus 1 MUKPOIJIEMEHTOB B ITOYBE.
Kucnornocts nous. MeTo/ bl ycTpaHeHUs U30BITOYHON KUCIOTHOCTH MTOYBBHI.

MeTtoasl onpeneneHuss KUCIOTHOCTH MOYBBI.

3Haue€HHE MUKPO3JIEMEHTOB B KU3HHU PACTEHUN U )KUBOTHBIX.

Opranunyeckue ynoopenus (Topd, HaBO3, KOMIOCTHI U Jp.).

bakrepuanbubie ynoOpeHus (HUTparuH, a30T00aKTepuH U JIp. ).

PacnioznaBanue ynoOpeHuii o Ka4eCTBEHHBIM PEaKIUsIM.

AHanu3 oprann4eckux yaoOpeHuit.

ATpOXMMHUYECKHUE aHATU3bI, X IPOU3BOJICTBEHHOE U HAYYHOE 3HAUYECHHE.

OCHOBBI IONYYEHUS ¥ MIPOU3BOJICTBA YIO0OPECHHIA.



I[lnanupyemble pe3y/ibTaThbl 00y4eHUs!

3HaTh W BBINIOJHATH MPABWIA TEXHUKH O€30MacHOCTH pabOThl B XMMHYECKOW JIAOOPAaTOpPHH C y4eToM cnenu(uku paboThl ¢ MOYBAMHU U
y10OpEHUSIMU.

YMmeTh paboTaTh € peakTHUBaMH, OOBIYHON M CIEUUaIbHOM XMMMYECKOM J1abopaTopHOW NOCYA0H, HarpeBaTelbHBIMH NIpuOOpaMu U
MPOCTEHIINM 000PYIOBAHUEM.

Wwmeth monsTHE 00 arpOXvMHUHN M UCTOPUU €€ PA3BUTHSL.

3HaTh OCHOBHBIC CBOWCTBA MOYBBI; KOJMYECTBEHHBIE MMOKA3aTEIN COJIEPKAHHS TeX WM MHBIX DJIEMEHTOB B MOYBE; 3HaYCHHE a30Ta, (ocdopa,
KaJusi U MHUKPODJIEMEHTOB JUTSI KU3HEIEATEITbHOCTH PACTeHWH; OCHOBHI KiacCH(MKAIMU TI0YB W YAOOpPEHHIA; OCHOBHBIE CIIOCOOBI TMPUMEHEHUS
y100peHHi.

Wwmetp moHATHS 00 aHANM3€ MOYB M yAOOpEHWI. YMETh Onpenenarh yaoOpeHUs. YMETh COMOCTaBJISATh U MHTEPIPETHPOBATH IMOTyYCHHBIE
pe3yIIbTATHI OTBITOB.

YMeThb BBINTyCKaTh CTEHTa3eTy, HamucaTh W MYOJIMYHO 3allUTUTh KypCOBYIO paboTy (pedepar) ¢ HCMONIB30BAaHHUEM JOMOTHUTEIBHON
JUTEPaTyphl U PE3yIbTATOB CBOUX IKCIIEPUMEHTOB.

Bunerr 3HaUMMOCTBH TIIATEIBHOTO M TOYHOTO HCHOJHEHMS] XHMHUYECKUX J1a0OpaTOPHBIX METOJOB HCCIEAOBAaHUSA MJs MPaBUWIbHON U
CBOEBPEMEHHOM OIICHKH CBOMCTB IMOYBBI M Ka4eCTBa YI00OpEHUH.

TpeOoBaHMs K OCHAIEHHOCTH Y4e0OHOI0 MpoLecca mo Kypey
«Arpoxumus »

IIporpamma Kypca He npeycMaTpUBaeT IPUMEHEHHE CIELUAIbHOIO aHAIUTHYECKOr0 000pYA0BaHUs UK TPUOOPOB.

Jlnis mpoBeIeHHsI IPAaKTUYECKUX padoT BIIOJIHE JOCTATOUYEH OOBIYHBIN NepedeHb 000PY10BaHMs LIKOJbHBIX XUMUYECKUX KaOUHETOB.

B03M0KHO, YTO HEKOTOpBIE PEAKTUBBI MPUAETCS MPEIBAPUTEIBHO CUHTE3UPOBATh, IPH 3TOM HU METOAMKA CUHTE3a, HU UCXOJIHbIE COEMHEHUS
HE BBI30BYT MPOOJIEM y YUUTEII.

Kaxnplil yuurenb MOKET MO0 CBOEMY YCMOTPEHMIO, UCXOJS U3 BO3MOXHOCTEW IIKOJBHOTO KaOMHETa XMMUH, HAINYMS IIe(CKUX CBsi3ed co
CMEeLUAIbHBIMA CPETHUMH WIIM BBICIIUMM Y4EOHBIMM 3aBEICHUSAMHU, M JTAOOPATOPUSIMM JOMOJHATh WIM COKpPAIaTh YMCIO MPOBOJUMBIX OIBITOB, HE
JIOITyCKasi U 3TOM CpbIBa pealnn3alny 00IuX 3a1a4 Kypca.

Heoprannueckue coelMHeHUsI: XJIOPUI HATPHs, XJIOPU] Kajusl, HUTpaT cepeOpa, xnopun Oapus, cynbdar meau (1), moaun xamusi, 6GpoMu HaTpus,
¢bTOopua HATPHsL, MOJ, Meb METAJUINYeCKast, IEPOKCU]] BOJOPO/Ia, COJIsTHAsI KUCIO0Ta, CepHas KMCII0Ta, a30THast KUCI0Ta, (hocdat HATpUs, XIOPU] 0JI0Ba




(II), mommOmaT amMMOHUs, KOOAIBTUHUTPUT HATPHUs, HUTPAT HATPHUS, HUTpAT Kaiuus, Cynb(un xene3a, TUAPOKCHI HATPHUs, THIPOKCHI Kaus,
JUCTUJUIMPOBAHHAs BOJA.

Oprannyeckue coelMHEHMsI: YKCYCHAsl KHCIIOTa, TeKCaH WK OCH3MH, KpaxMmall, alleTaT HaTpHs, aleTaT CBUHIIA.

HNuukaTopsl: takMyc, GeHOIPTaICHH, METUIIOBBIN OPaHKEeBBIH, YHUBEPCATbHBIN HHAUKATOP (OyMaXKKN).

XuMuyeckasi MOCy/Ia: CTaKaHbl, KOJIObI, MEPHBIC IMJIMHIPHI M KOJObI, OIOPETKH, MHUIETKA C TpyIIed, MpPOOMPKH, KAaleNbHUIBI, YaIlK{ JUIs
BBIMIAPUBAHUS, THTJIN, BOPOHKH /ISl UIBTPOBAHUS, BOPOHKH JICITUTEIBHBIC.

JlabopaTopHoe oOopyaoBaHMe: anmapar Uil JUCTWIUISUUU BOJbI, BECbl, KOMIUIEKT apeoMETPOB, J1a0OpaTOPHbIE TEPMOMETPBI, IITATHUBbI
nabopaTopHble, MITATUBHI Il IPOOUPOK, AepKaTeNu sl IPOOUPOK, acOECTUPOBAHHBIE CETKU, TOPEIKH, BOJsSHAs OaHs, UMbl TUTE€IbHBIE, JIOKKU U
mmarenu ¢ap@opoBble, CTYIKU C MECTUKAMHU, CTEKJISIHHbIE MaJIOYKH U TPYOKH, pe3MHOBasl TpyOKa (IUIaHT), IPOOKH, 3aKUMBbI, €pIIN ISl MBIThS
MOCY/IbI, I0CKa ISl CYLIKU MOCYAbI, GUIbTPOBaNIbHAS OyMmara, epuyaTkyu pe3uHOBbIC, OUKHU 3aIUTHBIE.

Y4yeGHo-TeMaTHUYeCKOe IIAHHPOBAHUE Kypca
« Arpoxumus» (128 yacos)

Ne | Aara npoBeneHus . Yuciio Buj iesiTeJbHOCTH
HaumeHoBaHMe u3yuyaemMoi TeMbl
IHo miany ®PakTHy. 4acoB

1 OpranuzanuonHoe 3anstue. [Ipeamer u 3amaun arpoxumuu. Kpatkuit 1 Jlexnusa-0ecena
0YEPK Pa3BUTHUS arPOXUMHUU.

2 HMHCTpyKTaX MO TEXHUKE 0€30IaCHOCTH pabOThl B XMMHYECKON Jlexnusi-Oecena c
nabopaTopur. 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0N U TaOOpaTOPHBIM 2 JIEMOHCTpanuen
000pyI0BaHUEM. HATJIAIHBIX ITOCOOUit

3 ITousa. [Inogopove MOYBHL. Jlekuus-Oecena ¢

JIEMOHCTpanuen
14 HarIAOHBIX IT0COOUH,

4 [TouBennslit npoduib. OnpeneneHrne MOIHOCTH MOYBBI M €€ OTACTBHBIX COOGIICHUS YUaIITHXCH,

TOPU3OHTOB. MPaKTUYECKUE PabOTHI




5 OT160p nouyBeHHBIX 00pa31oB. [IoAroTOBKA MOYBKI K aHAJIM3Y.
6 CocrtaB MUHEPATIHLHON M OPTaHUYECKON YacTEH MOYBHI. Jlexuus-6ecena,
MPaKTUYECKUEe pabOTHI
7 Ornpezenenre BIaXHOCTH MTOYBBI
8 OmnpeneeHre M acCOBOH JTOJIM OPTaHUIECKUX BEIIECTB U TIEPErHOS B 14
IIO4BeE.
OnpeneneHre MacCOBOM J0JIM OPTraHUYECKUX BEIIECTB U TIEPETHOS B
9 IIO4Be.
10 Jlexnusa-Oecena c
Knaccudukanus moys. JIEMOHCTpaluen
12 HATISAIHBIX TT0COOHIH,
MPAKTHYECKHUE PAOOTHI
1 OmnpejieieHre MEXaHHIECKOT0 COCTaBa IMOYBHI.
12- CBolicTBa IMOYBKI: ITOTJIOTUTENIBHAS CTIOCOOHOCTH, KUCIIOTHOCTD, Jlexuusa-Oecena ¢
13 HIEIOYHOCTb, O0y(hEepHOCTS. JIEMOHCTpAIUEH OTIBITOB,
MPaKTHYECKHEe PabOThI
14
14- Omnpe/eneHrne KUCIOTHOCTH TOYBBI.
15
16 Bona mouBsL. 8 Jlexnug-6ecena,

IpaKTUYeCKue paboTh




OnpezeneHrie BIaroeMKOCTH MTOYBBHI.

17
18 Dransl UCIIOJB30BaHUS YIOOPEHU B AKU3HU YEJIOBEKA. Jlexnus-Oecena
8
19 Knaccudukarus ynoOpeHui.
20 Jlexmus-06ecena ¢
A3OT B )KHU3HENEATEIILHOCTH paCTeHUIN. A30THBIE Y0OpEHUs.. JIEMOHCTpaLen
8 HATISTHEIX TT0COOHIH,
MpaKTHYeCKHe paboThI
1 Omnpenenenue cofep)KaHusi HUITPATHOTO a30Ta B TIOYBE.
22 ®dochop B KUZHEACITETLHOCTH PACTCHUH. Jlexuusi-6ecena c
JIEMOHCTpaluen
8 HarJBSIIHBIX II0COOMHI
23 ®docdopubie ynoOpeHwusl.
24 Kasnii B xu3HenesaTenbHOCTH pacTeHuid. KanmitHpie ynoOpeHus. Jlekuus-Oecena ¢
JIEMOHCTpanuen
10 HATJISIHBIX TIOCOOHIA,
Omnpenenenue coaepKaHus Kajivs B TouBe. Pacro3Hanne MUHEpaIbHBIX MIPaKTUYECKHUE PAOOTHI
25 yI0OpEHHUIA.
26 MuKkpo371eMEHTHI B )KU3HEEATEIIbHOCTH paCTeHU. MUKpPOYI00pEHHS. Jleknusa-6ecena
8

27

KowmmnekcHsie ynoOpeHusi.




28 Oprannueckue yao0peHus. 8 Jlexuusi-6ecena

29

30 Brecenue ynoOpenuii. 8 Jlexnusi-6ecena

31

32 3aiuTa KypcoBbIX paOOT 110 UHAWBUYaTbHBIM TEMAM. 3amuTa KypcoBBIX padoT

(TBOpYECKHUX IPOEKTOB)

6

33 BrImyck HHIMBUIYaTIBHBIX CTEHHBIX Ta3€T 110 TEME KYpPCOBBIX padoT.

34 DKCKYpCUH B arpoXuUMHUYECKUe J1a0opaTopuu, Ha MOJIS U B CaJpl. 1 DKCKypcHst

HUroro yacos

128
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