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AHHOTALIUA

paboyeii mporpaMMbl y4eOHOM TMCIMILIIMHBI
b1.B.07 «Opzanuueckoe geuyecnmeo noue» it NOATOTOBKH MAaruCTPOB
no HanpaJeHu1o 35.04.03 Arpoxummusi 1 arpono4YBoOBeAeHHUE
HanpasieHHocTH «[louBooOpa3oBaHue U JI00POIME TOYBY»

Ieab ocBoeHMs] AUCUMILUIMHBI: Pa3BUTh y CTYJACHTOB IMPEJACTABICHUS O POJIH
OpPraHUYECKOTO BEIecTBa B (DOPMHUPOBAHUH TTOYBEHHOTO MPOMUIIS, €ro BIUSHUAN Ha
BAKHEHUIIME TIOYBEHHBIC CBOICTBA, OMNPEACTSAIONINE YPOBEHb IMOYBEHHOTO
mwonopoausi. OleHKa COCTOSIHUSI OPTaHMYECKOIO BEIECTBA MPENCTABISIET COO0i
BOKHYIO COCTaBHYIO YacTh arpodKOJOTHYECKON OIEHKH TOYB W JIaHAMA(TOB B
nenoM. M3ydeHue COCTOSHHUSI OPraHMYECKOro BEIIeCTBA MOYB IMO3BOJISIET OLECHUTH
YPOBEHb MOTEHIIMAIBHOIO MOYBEHHOIO IIOJAOPOAUS U MPOTHO3UPOBATH PA3TUUYHBIC
arpo’KOJIOTUYECKUE CUTYaIIUH.

MecTO JUCHMILUIMHBI B Y4eOHOM IIaHe: JUCLMIUIMHA BKIIOUYEHA B BapUATUBHYIO
yacTh y4eOHOro IUTaHa MO HarpaBiieHuto noarotoBku 35.04.03 Arpoxumusi u
arporo4YBOBE/ICHHE

TpeOoBanusi k pe3yJibTATaM OCBOCHHUSI TUCHMILIMHBI: B PE3YJIbTaTE OCBOCHUS
JTUCHMIUIMHBI opMupyroTes cienyrommue komnerennun: YK-1.1; VK-1.3; [1Koc-1.2;
ITKoc-1.4; T1Koc-2.2.

Kpatkoe coaepxkanue aucumiuiudbl: JlucuuminHa «OpraHudeckoe BeIIEeCTBO
MOYB» MpHU3BaHAa NPUBUTH CTYJCHTAM 3HAHUS O CHCTEME OPraHMYECKUX BEILECTB
MOYBbI, KAYECTBEHHOM COCTaBE OPraHWYECKOrO BEIECTBA IMOYB PA3HBIX THUIIOB U
(dakTopax ero onpeAeNsAIoNINX, CUCTEMATU3UPOBATh U YIIIyOUTh 3HAHUS O BIUSHUU
MOYBEHHBIX MPOIECCOB HA TYMYCOBOE COCTOSIHME IMOYB, O BIUSHUU OPraHUYECKOTrO
BEIIIECTBA HA CBOMCTBA U PEXKUMBI MTOYB, 00 OCOOCHHOCTSIX U3MEHEHUS T'YMYCOBOTO
COCTOSIHUSI TIOYB pa3HbIX 30H MpU TpaHCPOpMallul €CTECTBEHHBIX IIEHO30B B
arpolLEeHO3bl, 0 METOJIAX M3YYEHUSI COJEpKaHUA M COCTaBa TyMmyca MOYB, COCTaBa U
CBOMCTB T'yMYCOBBIX KHCJIOT C TOMOIIBIO CUCTEMBI (DU3UKO-XUMHUYECKUX METOJOB
aHanusa.

TpynoemkocTh TMCHUMILIMHBI cOCTaBisAeT 3 3a4. €., 108 yacoB
IIpomeKyTOYHBIA KOHTPOJIb: K3aMEH.

1. Ilesib ocBOEHMSI AUCUHUILIHHBI

[lenbro ocBOEHMST MUCHUILIMHBI «OPraHUYECKOE BEIIECTBO TOYBY» SIBJISETCS
paciidpeHue W yriayOJieHHe TEOPETHUYECKUX W MPAKTUYECKUX 3HAHWUU CTYJIEHTOB O
pOJIM OPTaHUYECKOTO BeIecTBa B (DOPMHUPOBAHUU MMOYBEHHOTO MPOQuUIIs, €ro BIuUs-
HUU Ha BaKHEWINME TMOYBEHHBIC CBOMCTBA, OMPEACISIONIME YPOBEHb MOYBEHHOTO
wiogopoaus. OLiEeHKa COCTOSIHUSI OPraHUYeCKOro BEHIECTBA MPEICTaBISET COOOU
BAXHYIO COCTABHYIO YaCTh arpodKOJIOTHYECKONW OIICHKH TMOYB M JaHIIadToOB B Iie-
oM. M3ydyeHue COCTOSAHUSI OPTraHMYECKOTO BEIIECTBA MOYB MO3BOJISET OLIEHUTh ypO-
BEHb MOTEHIMAIBHOTO MOYBEHHOTO IUIOAOPOJUS M MPOTHO3UPOBATh PA3JIUYHBIC ar-
PO3KOJIOTUYECKUE CUTYAIUU.



2. MecTOo I1MCHUILVIMHBI B y4e0HOM Mpouecce

HuctuminHa «OpraHu4eckoe BEIIECTBO IMOYB» BKIIIOUEHA B 00s3aTeNIbHbBIN
NepeveHb TUCHUIUIMH Y4eOHOro IjiaHa BapuaTuBHOW yacTH. Jucuuminuna «OpraHu-
YecKOe BEIIECTBO MOYB» peaynzyercsa B cooTBercTBuM TpeboBaHusimu OI'OC BO,
OIIOII BO u Yue6Horo miana no HanpasiieHuto 35.04.03 Arpoxumusi U arporo4Bo-
BEJICHUE.

Jucuuminaa «OpraHudeckoe BELIECTBO MOYB» HEOOXOIUMMa NJis MOCIETYyIO-
HIEro U3Y4YCHUsl TaKUX JUCHUIUIUH, KaK «30HalIbHbIe OCOOCHHOCTU MOYBEHHOTO MO-
KpoBa», «Oxpana noun», «Menuopanus, peKyJIbTUBAIUS U OXpaHa 3eMEIIby.

Oco0eHHOCThIO TUCIUIUIMHEI SBJsieTCsl (OPMUPOBAHUE 3HAHUNA 00 OpraHuye-
CKOM BEILIECTBE MTOYBBI, KAK O €€ BAXXHEUIIEH COCTABHOM 4aCTH, BO MHOT'OM OIpeJie-
JISIIOIIECH MPOsBICHUE OOIBIIMHCTBA MOYBEHHBIX CBOMCTB U PEXXUMOB U pealin3aItio
MHOTHX 3KOJIOTUYECKHUX (PYHKITUH, N3y4EeHUE OPTaHUYECKOTO BEIIECTBA IMOYB, KaK Ha
MPAKTUYECKUX, TaK M Ha JaOOpPaTOPHBIX 3aHATHAX. JlUCIUIUIMHA BKIIIOYAeT B ceOs
MIPOBEICHUE OOJIBIIIOTO KOJIMYECTBA MPAKTUYECKUX 3aHATUNA C MHTEpIpeTanuen 1aH-
HBIX.

PaGouast mporpamma qucturuinabl «OpraHu4ecKoe BEIIeCTBO MOYB» JIsl WH-
BaJIUJIOB U JIUI] C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI pa3padaThiBacTCs MH-
JTUBUTyaJIbHO C YY€TOM OCOOCHHOCTEN MCUXO()U3NIECKOTO Pa3BUTHUS, UHIUBUIYaTb-
HBIX BO3MOXXHOCTEU U COCTOSIHUSI 3/TOPOBBSI TAKUX O0yJarOIIUXCA.

3. IllepevyeHb MIIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 AMCHUILVIUHE (MOYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMHU Pe3yJIbTATAMU 0CBOCHHSI 00pa30BaTeILHOM
MPOrpamMMblI

N3yuenne naHHON y4eOHOM AUCHUIUIMHBI HAMpPaBICHO Ha (OpPMHUPOBAHUE Y
00y4Jaromuxcsi KOMIIETCHIUH, TPEeACTaBIECHHbBIX B Ta0uie 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Kon Crmeme e e B pesynbrare nzyuenus yueOHON AMCHUIIIMHBI 00y4YarONIUecs JOJKHBIL:

i | COMEe KOMITETCHIINH (UK €€ YaCTH) 3HaTh YMETH BIIAJICTh

TEHIINH

1. |VK-1 Criocoben ocymecTBisTh Kpu- | UJI - lyk1 AHanmu3upyet npo- |MeToauKy aHanu3a | AHaJIM3UPOBATh Merononoruen aHanusa
TUYECKUH aHalu3 MpoosieM- OJIEMHYIO CUTYyAllHIO KaK CU- |[IpoOJIeMHON  cu- |mpoOJieMHYI0 — cH- |[poOJIeMHOM  cuTya-
HBIX CUTYalluil HA OCHOBE CU- | CTEMY, BBISBIISSA €€ COCTaBJsA- |Tyalluu Kak CHCTe- |TYyaluIOo KaK CHUCTE- |I[MM KaK CHCTEMBI, U
CTEMHOTI0 M0/IX0/1a, BhIpaba- IOILIME U CBSI3U MEKJYy HUMH | MBI, U BBISIBIICHUS €€ | MY, U BBIABIISTH €€ BBISIBJICHUSI €€ COCTaB-
THIBaTh CTPATETHUIO JEHCTBUIM COCTaBJISIOLIUX U COCTaBJISIOLINE U JSIOLIUX U CBSA3EH MEX-

CBsI3€M MEXIY HUMH | CBSI3U MEXAY HUMHU | Iy HUMH

2. |VK-1 CrniocobeH ocymecTBasaTh kpu- | U1 - 3yk1 Onpenenser B pam- | [lytu u MmeTos! Onpenenars B pam- | Brnagets HaBbIKaMu BbI-
TUYECKUN aHaJN3 MPoOJIeM- | KaX BEIOPAHHOTO aIrOpUTMa OTIpeNieNIeHus 331a4M, |Kax BBIOPAHHOTO all- | 0opa alnropuTMa aeu-
HBIX CUTYaIluil Ha OCHOBE CH- DIIPOCHI (3a/1a4M), MOJISKAINe |TOJIeKAIIeH Jalb- | TOpUTMa 3aauH, CTBUS, IOCTAHOBKH 3a-
CTEMHOTI'0 TTO/IX0/1a, BeIpaba- [ibHelel paspadbotke. [Ipemna- |Heiniel pa3paboTke. |MOICKAIINE Talb- | AadH, MOJICKAIICH
TBIBaTh CTPATETHUIO JCHCTBUIl | raeT crmocoObl UX PelIeHUsS Heifel pa3paboTke. |AanbHeHIIel pazpadboTke

U €€ pelIeHHUs.

3. |lIKoc-1 |[CnocoGeH mpoBOAUTh Hayy- N-2 nkoc-1 [TpoBouT skcne- |CoBpemenHsle U Tpa- |[IpoBoauThk 06paboT- | HaBbikamu mpu moaro-
HBIE UCCIIEJOBAHMS C UCIIOJIb- | PUMEHTAJIbHbIE UCCIIEI0BAHUS | IMIIMOHHBIE METO/bl |KY MOJIYUEHHBIX pe- |TOBKE OTUYETOB M Hay4-
30BAHUEM COBPEMEHHBIX U MIOYB M pacTeHuil, 00paboTKy |MCClIe0BAaHUM MTOYB U | 3yJIbTaTOB METOAAMHU | HBIX IMyOJIMKAIH MO pe-
TpaJlMLIUOHHBIX METO/I0B U MOJIyYEHHBIX PE3yJIbTaTOB Me- |pacTeHUi MaTeMaTHYeCKOM CTa- |3ylbTaTaM BbINOJIHEH-
TEXHOJIOTUH B 00J1aCTH MOYBO- | TOJAMH MaTeMaTUYEeCKOH cTa- TUCTHUKHU. HBIX UCCIIEJOBAHUN
BEJICHMUSL. TUCTUKHU, TOTOBUT OTUYETHI U

Hay4Hble MyOJIMKalKu 10 pe-
3y/lbTaTaM BBINOJIHEHHBIX UC-
CJIEIOBAaHUM

4. |TIKoc-1 |CmnocoGeH mpoBOUTH HAYY- N-4 1ikoc-1 Uccenyet opra- Mertonap! uccnenona- |OneHuBaTh TyMyco- |MeTomamu reHeTuye-
HBIE UCCIIEJOBAHMS C UCIIOJIb- [HECKOE BEIIECTBO IIOYB, OLIEHU- |HUS OPraHUYECKOIO  |BOE€ COCTOSIHME pa3-  |CKOW M arpOHOMHYECKON
30BaHUEM COBPEMEHHBIX U BT TYMYCOBOE COCTOSIHME U €r0 | BElIeCcTBa 0B JIMYHBIX TUIOB [0YB | OIIEHKU OPTaHUYECKOTO
TpaZMLIHOHHBIX METO/I0B U USHUE Ha IUI0I0POAME MTOYB BELIECTBA I10YBBI
TEXHOJIOTHI B 00J1acTH OYBO-

BEJICHMSL.
5. |lIKoc-2 |T'orto nmpoBoauth mouBeHHoe | MJI-2 nikoc - 2 Mcnonmb3yer 3Ha- | 3oHanbHOCTH M Heon- |[IpoBoanTs mouseH- | [IpodeccronanbsHbMu
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obcnenoBanus arpoianamad-
TOB, 0OOCHOBBIBATH PAIHO-
HaJIbHOE MCII0JIb30BAHKE I10YB
Y TIOYBEHHOTO ITOKPOBA ISt
MOJTYYEHUS BBICOKHX YPOIKAcB
CEIbCKOXO35MCTBEHHBIX KYJIb-

Typ

51 0 30HAJILHOCTH pacIipeierie-

51 TOYB U TIOUBEHHOT'O IMMOKPOBA
M pa3paboTKe peKOMEH 1Al Mo
paloHaIbHOMY HCII0JIb30Ba-
1)

HOPOJHOCTH ITOYBEH-
HOTO TTOKPOBA U HC-
10JIb30BaTh UX MPU
pa3paboTke peKOMEeH-
JAlUi 1Mo UX paryo-
HAJIbHOMY HCIIOJIb30-
BaHMIO

Hoe 00cienoBaHus
arposasamagTos,
000CHOBBIBATh Pally-
OHAJILHOE HCIIOJIB30-
BaHHE ITOYB U [10Y-
BEHHOTO TIOKPOBa

3HaHHUAMHU O I'€HE3HUCEC,
CTPOCHUIO, COCTABY U
CBOMCTB IIOYB JJIA 11OJ1Yy-
YCHU BBICOKUX YPOKacB
CEJIbCKOX03MCTBEHHBIX

KYJIbTYp




4. CTpyKTypa M coepKaHue U CHUTLTUHbI

4.1 PacnpeaeJieHue TPyA0EMKOCTH JUCHMILIMHBI IO BUAAM padoT

1o ceMecTpam

OoOmas TpyA0éMKOCTh AUCIHMILIMHBI cocTaBisger 3 3a4. ea. (108 wacom), mx
pacmpejiesieHre 1Mo BuaaM paboT ceMecTpaM MPEACTaBICHO B TaOuIe 2.

Tabmuma 2
Pacnpeneﬂenne pr[[OéMKOCTI/I JUCHHUIIJIMHBI 110 BUJIaM paﬁoT 1o ceMeCcTpam
TpyroémMkocTh
. B T.4.
Bin yuebuoii pagorer yac./* 1o ceMecTpam
Ne 2
OO6mas TpyA0EMKOCTb JUCIUTUIMHBI TI0 Y4eOHOMY IIIaHy 108 108
1. KonrakTHas pa6ora: 30,4 30,4
AynuTopHasi paéora 30,4 30,4
nexyuu (J1) 8 8
npaxmuyeckue 3auamus (113) 16/4 16/4
KOHCYIbMayuu nepeo dK3aMeHOM 2 2
KOHMAaxmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocrosiTeabnas padora (CPC) 77,6 77,6
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nomMopeHue J1eKYUOHH020 MAmepuala u ma- 53 53
mepuana y4eOHUKo8 U y4eOHbIX NOCOOULL, NOO20MOBKA K NPAK-
MUYECKUM 3AHAMUAM)
Iloocomoska k aK3ameHy (KOHmMpPOJb) 24,6 24,6
Bun npomMexxyTouyHOTr0 KOHTPOJIS: DK3aMeH
* B TOM YHCJI€ MpaKTUUYeCcKasi MOATOTOBKa
4.2 Coneprxanue ITUCUMIINHBI
OYHAS ®OPMA OBYUYEHMUS
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOM IM CIUTIIHMHBI
HaumeHoBaHuUe pa3ieioB U TeM ESEVIUTOLELTEINTE G
T . Bcero JI n3/* IIKP pHasi
padora CP
BBenenue IMoustue 06 oprannyecKkom 3 1 ) ) 5
BEII[ECTBE MOYBE
Pazgen 1 Cucrema opranudeckux BelecTs 13 1 4 ) 8
TIOYBBI
Paznen 2 Meroast M3y4CHMS COACPIKaHMsI
M COCTaBa rymyca 23 2 412 - 15
Paznen 3 Ocobennoctu nsmMenenus
YMYCOBOI'O COCTOSIHHSI T10YB MTPH 19 2 4 - 13
TpaHchOpMaIUU €CTECTBEHHBIX




AyauTopHasi pabora Bueayauro
Haumenonaiie PACIOD BT | Beero |1 | M3/* | TKP | puas
yipyn pabdora CP
(UTOIIEHO30B B arpOIEHO3BI
PaSLZ[eJI 4 Metomapl HU3Y4YEHUS COCTaBa U 23 2 412 ) 15
CBOUCTB I'YMYCOBBIX KUCJIOT
Koncynbranum nepe 3K3aMeHOM 2 - - 2 -
KonTtakTHast paboTa Ha IPOMEXKY-
0,4 - - 0,4 -
To4HOM KOHTpoJie (KPA)
IToaroroBka K s5K3aMeHy 24,6 i i i 24,6
Bcero 3a 3 cemecTp 108 8 16/4 2,4 77,6
HT1oro no AMCUMILINHE 108 8 16/4 2,4 77,6

* B TOM 4HCIIE IMPaKTUYICCKasd MMOoAroTOBKaA

Beenenue. Best COBOKYMHOCTh OpraHMYECKUX KOMIIOHEHTOB B Ipe/ieaxX MOUYBEHHOTO Npoduiis, 3a
UCKITIOYCHHEM JKUBBIX OPraHU3MOB WU 3/1a(h0Ha, HA3BIBAETCS OPTaHUYECKUM BEIIECTBOM MOYBBI
Pa3nes 1. Cucrema oprannyecKux BeliecTB MOYBbI

Tema 1. ['eneTnueckas kinaccupuKanys OpraHMUECKUX BEIIECTB MOUBbI

Kpatkoe conep:xanue tembl. OpraHnyecKoe BELIECTBO IOYBbI BKJIIOUYAET OPraHUYECKUE B MIEPBYIO
ouepellb paCTUTENbHBIE OCTAaTKH, HAa KOTOphIe mpuxoautcs 5-10% ot obuiero cogepxaHusi OpraHu-
YEeCKOro BEIIECTBAa M TyMyc. B OOJIBIIMHCTBE MUHEPAIBHBIX TOYB Ha JIOJIO Tymyca npuxoautcs 90-
98%. 'ymyc cocTOUT U3 CHEU(PUIECKIX T'yMYCOBBIX BEIIECTB M HECTIEU(PHUUECKUX OPTraHMUECKUX
COCIMHEHUH, MOCJIEIHUE NOJPa3AesloTCd Ha BELIECTBA MCXOJHBIX OPraHUYECKUX OCTAaTKOB U
MIPOMEXKYTOUHBIE MPOAYKTHI pacnafa u rymudukanuu. B coctaB cnenupuyeckux ryMmycoBbIX Be-
IIECTB BXOJAT T'YMHH, IPOI'YMHUHOBBIE BEIIECTBA, T'YMYCOBbIE KHCIOTHI [ 'yMyCOBBIE KUCIOTHI — I'y-
muHoOBbIe KUCHOTH (I'K), dynsBokuciorsl (PK) u rumaromenanossie kucioTsl (I'MK) mpencras-
JSI0T co00 Hanboee crenuUIecKyro 9acTh TyMyca MOYBEHI.

Tema 2. Arposkosoruueckasi KIacCU(pHUKaIHs OpraHndeCKUX BEIIECTB MTOYBBI

Kparkoe coxpepkanue TeMbl. B uccleIOBaHUSAX MOYBEHHO-3KOJIOTMYECKOWM M arpOHOMHUYECKOM
HalpaBJIEHHOCTH OPraHWYECKOI0 BELIECTBA MOYBBI Pa3AeiAOT Ha JIBE TPYMIbL: JaOMIBbHBIX U KOH-
CEpBATHUBHBIX (MHEPTHBIX) OpPraHMYECKHX BEUIECTB. [ 'pyIna KOHCEpBATHBHBIX OPraHUYECKUX Be-
IIECTB BKJIKOYAET 3peible TYMUHOBBIE U TUMAaTOMEIAHOBBIE KUCIIOTBI, UX OPTraHO-MHHEPAJIbHBIE CO-
€MHEHUs], TYMUH, YaCTUYHO JIMTHUH M €ro MPOU3BOJHBIC, T.€. COCAMHEHMS], OTIMYAIOIINECT U3-
BECTHOM YCTOMYMBOCTBIO K MMHEpAIM3AlMM U COXPAHSIOIIMECS B ITOYBAX B BEKOBBIX IUKIax. Jla-
OMJIbHOE OpPraHMYECKOE BEIIECTBO IMOYBBI COCTOUT W3 JABYX IPYINI KOMIIOHEHTOB, CYHIECTBEHHO
pasInyarmuxcs MexXIy co0oi coJepKaHueM, COCTaBOM, CBOMCTBAMH, CIOCOOAMH 3KCTparupoBa-
HUSA U arpodkojorudeckumMu ¢GyHkiusamu. OnHa TpyIma MpeACcTaBisieT co00# JierkopasjaraeMoe
oprannueckoe BemiectBo (JIOB), Bropas — mabunbsHble TyMycoBble BemiecTBa (JII'B). Jlerkopasna-
raemMoe OpraHUYEeCKO€ BEIECTBO BKJIIOYAET B c€0s PACTUTENbHBIN OMNaj, JETPUT, OCTATKH IOYBEH-
HBIX JKUBOTHBIX M MMKPOOPraHM3MOB, opranudeckue ynoopenus. JII'B npeacrasnser coboit kom-
IJIEKC OTHOCUTENIBHO JIETKO TPaHC(HOPMUPYEMBIX COEAMHEHUN, 00pa3yIOUINXCs MPU pa3IoKeHUN U
rYMUUKAIMH OPraHUYECKHX OCTaTKOB, KOPHEBBIX BBIACICHUN, MPOJIYKTOB aBTOJIM3a U METabO-
JIM3Ma NOYBEHHOM OMoThl. OHM BKIIIOYAIOT HOBOOOPA30BaHHBIE T'YMYCOBBIE KUCIIOTHI, HECTeU(U-
YeCKHEe OpraHuYecKrue COEAMHEHUs, B TOW WM MHOW Mepe 3pelible TYMHUHOBBIE U (PYIbBOKHUCIOTHI
HENPOYHO CBS3aHHbBIE C MUHEPAIbHOM YacThIO IOYBHI.

Pa3nes 2. MeToabl u3y4eHusi COAepPKaHUA M COCTABa I'yMyca

Tema 3. MeTopl U3yUeHUs coliep:kaHus rymyca. B HacTosiiiee BpemMsi HET MPsIMBbIX METOJIOB OIpe-
JIeNieHsT coJiepkaHus oO0IIero rymyca B mouBe. HaxomsT ero KojaMuecTBO KOCBEHHBIM ITYTEM,
omnpezenss odlee cojepKaHue YriiepoJa OpraHMuecKUX COeIMHEHUN U YMHOKasl MOJIyYeHHYIO Be-
auuuHy Ha KoapduumeHnt 1,724. HeoOXoauMo y4yHMTHIBaTh, YTO 3TOT KOX(PQUIMEHT SBISETCS
YCIIOBHBIM U JaeT MpHOIM3UTENbHOE MpecTaBlieHne o0 olIieM KojaudecTBe rymyca. Bee meTossl
OTIpeNieNIeHus co/iepKaHusl 00IIero rymyca o yriepoay AesATcs Ha MpsMble U KOCBEHHbBIE METO-
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Ibl. [IpsiMble METOIbI OCHOBAHbI Ha KOJUYECTBEHHOM YYETE TUOKCHJA YIiIepoa, BBIACISAIOMEroCs
MIpU Pa3I0KEHUH OPraHUYECKUX COeAMHEHUH (ryMmyca) MouBkl U nocieayomiem nepecuere CO2 Ha
yraepon. [Ipsamoe onpeaenenne CO2 nO3BOISET NIPUMEHUTD 3TH METO/IbI IPU aHAJIU3€ 3aCOJICHHBIX
U ruapoMopdHBIX MmouB. Kiaccwmueckuid MeTo ompesesieHus: 00IIero rymyca mo4Bbl pa3padoTaH
I'.T". I'ycraBcoHOM. MeTo OCHOBaH Ha COKKEHUU OPraHUYECKOTO BEIIECTBA MTOYBBI B TOKE KHCIIO-
pona (Bo3ayxa) B KOHTakTe ¢ okcuaom meau mpu 700-750 °C. O6pasyromuiics THOKCH] yriepoaa
yJIaBIUBAETCS MOTJIOTUTEIEM M YYUTHIBACTCA BECOBBIM CIIOCOOOM. METO/ CyXOro C:KUraHUsl OUY€Hb
TOYEH, HO TpeOyeT OOJIbIINX 3aTpaT BPEMEHH, TaK Kak Ha OJHO OIpeJeseHne yXoauT 2,5-3 gaca.
OTOT METOJl HEMPUMEHUM JUIsl KapOOHATHBIX MOYB MOCKOJIbKY MOTJIOTUTENEM OYAET ylaBIUBaThCS
1 CO2, BBIACISIIONTUICS TIPU PA3JI0KEHUN KapOOHATOB.

Meton Knomnmna-CabanrHa OCHOBaH Ha OKUCIICHUU OPTaHMYECKOTO BEIECTBA MOYBHI CEPHOKHCIIBIM
pacTBOPOM JuXpomara Kajius (XpOMOBOW CMEChIO) IpHU KHUISTYUEHHUU (MOKpoe cokuranue). Boige-
JTUBIIAICS TUOKCUJ YTIEpoa YIaBIUBAIOT B TPyOKaxX C MOTJOTUTEIEM U YYUTHIBAIOT BECOBBIM
CrocoOoM. DTUM METOJIOM MOXKHO OMNpPENEeNsTh COAEp’KaHUE T'yMyca U B KapOOHATHBIX MOYBAX.
[[lupokoe NPUMEHEHUE B MOYBEHHBIX MCCIECIOBAHUAX IOJYYMIIM ABTOMATHYECKHE 3SKCIIpecc-
aHAJIM3aTOPbl, U3HAYAJIHLHO pa3paOOTaHHbBIE ISl OMPENENICHUs COJIEp)KaHus Yyriiepoja B CTalsX U
crutaBax. B OonbIIMHCTBE TIPUOOPOB OCYIISCTBIISICTCS TPSIMOE CXKUTAHHWE O0pasia MOYBHI B TOKE
kuciopoga npu temneparype 1050-1150 °C. IlpumeHeHue crnenualbHOW NPUCTABKUA MO3BOJISIET
OTIPENIETISATh COJIepKAHUE yIiiepoaa U B KapOOHATHBIX MoYBax. M3 KOCBEHHBIX METOJIOB Ompe/ere-
HUSl TyMyca HaumOOJBIIUM pacHupocTpaHeHueM mnosb3yercs meron M.B.Tiopuna ocHoBaHHBIN Ha
OKHCJICHUU YTJIEPOJIa OPTaHUYECKOrO BEHIECTBA CEPHOKHUCIIBIM PACTBOPOM AUXpoMaTa Kajaus, W3-
OBITOK KOTOPOT'O OTTUTPOBBIBAETCS PACTBOPOM coiir Mopa.

Tema 4. MeTopl U3y4eHusi COCTaBa rymyca.

CocTaB rymyca XapakTepHu3yeTcss KOJTUYECTBEHHBIM COOTHOILIECHHEM Tpymi U ¢pakiuii hopMupy-
IOIIMX €r0 OCHOBHBIX KOMIIOHEHTOB. Bce COBpeMEHHBIE METO/bI aHAJIM3a COCTaBa ryMyca OCHOBa-
HbI Ha u3BecTHOU cxeme M.B. Tropuna. B HacTosimee BpeMs HanOoJiee paliMOHaIbHONH METOIMKOM
aHaJM3a TPYIIOBOro U (PPaKIMOHHOTO cocTaBa rymyca cunraercs cxema M.B. Tiopuna B mogudu-
kauuu B.B. [TonomapeBoit u T.A. [InoTHHKOBOI. AHanu3 cocTaBa rymyca o 3TOil METOAUKE JAeT
BO3MOXKHOCTB BbLACIUTH TpH (pakuuu ['k u yetbipe Pppakunu Ox. Kpome sToro onpenensercs Be-
JUYMHA HETUAPOJIMU3YEMOTo OcTaTka (TYMHH), KOTOpas XapaKTepU3yeT MPOYHOCTh 3aKpEIIeHHs
T'YMYCOBBIX BEIIECTB MUHEPATHHOM YacThIO TIOYBHI UJIU CJIA0YI0 CTENeHbh TYMU(PDUKAIIMKN OpraHuve-
CKOTO BEIIECTBa, KaKk Hampumep, B Topde, JeCHON MOACTHIKE | T.1. [Ipn HeoOX0IMMOCTH BBIEINSI-
ercst (ppakmust aunuaoB. YacTo ais aHanmm3a cocTaBa rymyca IMPHUMEHSIETCS YCKOPEHHBIH METO.
aHanu3a no M.M. Kononosoit u H.I1. bensunkoBoii. Meron, npemnoxenHbiii M.M.KoHoHOBO# 1
H.IT.benbunkoBoii, 3aHnMaeT ocoboe mojoxxenue. OH palroHaeH JJIsl YCKOPEHHOTO U MTUPOKOI0-
CTYITHOTO OTpEJeNIeHUs] COCTaBa TMIaBHOM, Hanboiee TMHAMUYHONW YacTH MMOYBEHHOTO TyMyca, pac-
TBOpUMOH B cxeme M.B.TropuHa rmocie npeaBapuTesbHOrO 1€KaIbIIMPOBAHNS IOYBBI.

Pa3nes 3. OcoGeHHOCTH H3MEHEHHsI TYMYCOBOI'0 COCTOSIHMS IIOYB NPH TPpaHc(opManum ecre-
CTBEHHBIX IIEHO30B B arpPoOLeHO3bI

Tema 5. Oco6eHHOCTH U3MEHEHUS] T'YMYCOBOI'O COCTOSTHHSI TOYB TAa€KHO-JIECHOM 30HBI TP TpaHC-
(dopMaIuu ecTeCTBEHHBIX IIEHO30B B arpoleHo3bl. MI3MeHeHne ycnoBuil rymycooOpa3oBaHus, CBs-
3aHHOE C OCBOEGHHUEM II0YB IOJ CEJIbCKOXO3SIMCTBEHHBIE YrOJlbsi, UIMEET Kak 0OlIue 0COOEHHOCTH,
XapaKTepHBbIE JJI1 BCEX MOUYBEHHBIX 30H, TaK U MECTHBIE, COOTBETCTBYIOIINE PETUOHAIBHBIM yCIIO-
BUSIM NTOYBOOOPA30BaHUA U UCIIONB30BaHUA 1M0YB. K 001IUM 0COOEHHOCTSIM OTHOCSATCS: U3MEHEHHE
KOJIMUECTBA, KAUeCTBAa M XapakTepa MOCTYIJICHUS B MOYBY OPraHUYECKUX OCTAaTKOB; M3MEHEHHUE
YCIOBUHA UX TpaHC(hOpMAalUK; TOCTOSHHOE OTUYXJIEHUE YIiepoJa, a30Ta U 30JIbHBIX 3JIEMEHTOB C
CEIbCKOXO03MCTBEHHON MPOAYKIMEH, BOCIIONHIEMOE B TOW MM UHON MEPE OPraHUuYeCKUMU U MHU-
HEepalbHBIMU YIOOpPEHUSAMH; BIUSHHE YIOOPEHUH U MEIMOPAHTOB Ha IPOLIECC HAKOIUIEHUS M
TpaHcpopMaIi OPraHUYECKOro BellecTBa. B 3aBUCMMOCTH OT XapakTepa W CTENEeHU W3MEHEHHUS
ITUX YCJIOBUI yCTAHABIMBAETCS HOBBI ypOBEHb PABHOBECHOI'O COCTOSIHHMSI OPTaHUYECKOTO BEIlle-
CTBa.
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B nenuHHBIX TTOYBaX TAaE€KHO-JIECHOW 30HBI TYMYCOBBI TOPHU30HT XapaKTEpU3yeTCs HEOOIBIION
MOIIIHOCTBIO , HU3KHM COJIEpKaHHUEeM M HEOOJBIIMMHU 3almacaMyd ryMmyca B KOTOPOM IpPeoOIagaroT
¢bynpBOKUCIOTE. B cocTaBe rymyca BBICOKO COJAEpKaHHE BOJOPACTBOPUMBIX OPraHMYECKHX Be-
HIECTB U MPOMEKYTOYHBIX MPOAYKTOB pacrnana. OOpa3oBaHHe TyMHHOBBIX KHCIOT B 3THX MOYBaX
OTPaHUYMBACTCSl KUCIIOW peakiueil cpebl, HEHACHIIIEHHOCTHIO MOTJIOMIAONIET0 KOMIUIEKCa OCHO-
BaHUSMHU, HU3KOH OMOJIOTUYECKON aKTUBHOCTBIO M KOPOTKHM €€ MEePUOJIOM, IPEoOIaaHieM B CO-
CTaB€ PACTUTENIBHOIO OMaja TPYAHOPA3IaraeMbIX COCIUHEHHI, O00EIHEHHOCTHIO €ro a3zoToM u
30JIbHBIMU 3JIeMEeHTaMH. [Ipu OKyJnbTypHBaHUU MOJ30JUCTHIX U JIEPHOBO-TIOJ30JUCTHIX MOYB CO-
nepkanue rymyca aocturaer 2-3%. Benununna otHomenus Crk:Cdx uzmensiercs ot 0,4-0,8 B 1e-
nuHHBIX TTo4Bax 110 0,4-0,7 B ocBoeHHBIX 10 0,6-0,9 mpu exxeromnom BHecennu 10-15 1/ra opruu-
yeckux ynoopenuii u 1,0-1,5 nmpu exerognom BHecenuu 30 T/ra.

Tema 6. B mouBax jiecoCcTenHOM 30HBI CKJIAIBIBAIOTCS OJarONpUsTHBIE YCIOBHS 1151 0Opa30BaHUS U
3aKkperuieHus rymyca. K HUM oTHOCSTCS: G0JIbIIOe KOJIMYECTBO OIaja, B COCTaBe KOTOPOTo Mpeoo-
Jaal0T KOPHU TPaBSIHUCTON PacTUTEIbHOCTH; BBICOKOE COJAEp)KaHHME a30Ta U OEIKOBOr0 KOMIIO-
HEHTa, yMEPEHHAs! HHTEHCUBHOCTh OMOJIOTHYECKHUX IPOLIECCOB MPH OOJIBIIOM MEpHoae OHoIoruye-
CKOM aKTUBHOCTH; HACHIIIEHHOCTb MOTJIOMIAIONIEr0 KOMIUIEKCa KalblIUEM U MarHheM, HeHTpalbHas
peakuus cpensl. [Ipu pacnaiike 4epHO3EMOB COJIep)KaHUE T'yMyca B BEpXHEW 4acTu NpoQuiis CHU-
JKAeTCsl. BCIEACTBUE YMEHbIIIEHUSI KOJIUYECTBA PACTUTEIBHBIX OCTATKOB, €KEr0JIHO MOCTYMAIOLINX
B [IOYBY B 3aBUCHUMOCTH OT BO3ZEIBIBAEMON KYIBTYpBI, CUCTEMBI YIOOpEHHi, ypokasi u crnocoba
yOOpKH, MacITabbl €XKETr0IHOTO PACTUTEIBHOTO OMaja, MOCTYIMAIONIEro B MaXxOTHBIE MMOYBbI, CHU-
*)arotcs B 2-8 pa3. Ha atom ¢oHe Bo3pacTaeT a’paiis MOYBEHHOTO TPOoduiIsi, 00yCIIOBICHHAS eXKe-
TOJHBIMH MEXaHWYECKUMH 00pabOTKaMu IOYBBI, YTO BEAET K CHIDKEHUIO KOI(PPUIIMEHTOB I'yMu-
(dUKaMM OpPraHMYECKHX OCTATKOB M YBEIWYCHHIO KOA(P(OHUIIMEHTOB MHHEPAIH3AIMH T'yMYCOBBIX
BellecTB. B uTore, B MaxoTHBIX MOYBaX COAEpkKAHHE r'yMmyca yMeHblIaeTcs. B OonbUIMHCTBE CITy-
4acB, NOTCpU Ir'ymMycCa B IMAXOTHBIX YCPHO3EMaX IO CPAaBHCHHIO C HCJIMHHBIMU aHaJIOraMHU COCTaB-
asit0T 20-40. TIpu 5TOM OCHOBHBIE IOTEPH MPOUCXOASAT 3a cueT JaOuIbHBIX (HopM Tymyca, Kolude-
CTBO KOTOPBIX YMEHbIIaeTcs B 2-5 pa3. [Ipy 0cBOCHHMHN KaIITAaHOBBIX MOYB IO MAIIHIO HE HAOIIO-
JTAeTCsI CYIIECTBEHHOTO CHIDKEHUS COEpKaHHs ryMmyca 3a MUCKIIOUEHHEM MHHEpalIu3aliuy ero Jja-
OMIIBHBIX (HOPM.
Pa3nes 4. MeToabl u3y4eHusi COCTABa U CBOMCTB IyMYCOBBIX KHCJIOT.
Tema 7. CocTaB U CBOMCTBA TYMYCOBBIX KHUCJIOT U METOJIBI UX U3Y4YeHHs. [[7s1 M3y4yeHus: cocTana,
CBOMCTB M CTPYKTYPHBIX OCOOEHHOCTEH T'yMYCOBBIX KHCIIOT HCIONB3YIOT KOMIUIEKC (PU3UKO-
XUMHUYCCKUX METOJ0B, BKIIOYad MCETOAbI NPCHAapaTUBHOI'O BBIACIICHHUA T'YMYCOBBIX KHCJIIOT U HX
(bpaKIMOHUPOBAHUS PA3NUYHBIMU TIPUEMaMU, ONPEEIICHUS YIEMEHTHOTO COCTaBa M TEIUIOTHI Cro-
paHus, U3y4eHue mpernapaToB ryMyCOBBIX KUCIOT MeToaMu criekrpodotomerpun B Y O-, BUIuMon
u NK-obnactu, Tepmuyeckuii ananus (aepuBatorpadusi), renb-xpomartorpadus u Ap. MPUEMBI.
Omnpenenenne 3J€MEHTHOTO COCTaBa SIBISIETCS HEOOXOAUMBIM YCIOBHEM HCCIIEA0BAaHUS JIIOOBIX Op-
TaHUYECKUX COeqUHEeHHH. JlaHHbIE IEMEHTHOTO COCTaBa HEOOXOIUMBI JIJIsi 0OOCHOBAaHHOTO OTHE-
CCHUA MPHUPOAHBIX OPraHUYCCKUX CO@I[HHGHI/I?I PA3IUYIHOTO MPOUCXOKACHHUA K KIIACCY T'YMYCOBBIX
BEIECTB. Pe3ynbTaThl 3J1EMEHTHOTO aHaIM3a UCIOJIb3YIOTCS HE TOJIBKO B KaUeCTBE BaKHEMIIeH Xa-
PAKTCPUCTHUKHU I'YMYCOBBIX KHUCJIOT KaK oco0oro kiacca OpTraHUYCCKUX COGI[I/IHGHI/II\/’I, HO U1 IIpU U3Yy-
YEHUH TeHEe3UCa MOYB Pa3NUYHBIX OMOKIMMATHUYECKUX PETHOHOB. OCHOBHBIE DIIEMEHTHI, U3 KOTO-
PBIX COCTOSIT TYMYCOBBI€ KHCIIOTBI — YIJI€pOJ, BOJOPOJ, a30T U Kuciopod. s ux ompeneneHus
UCTIONB3YIOT paznuunbie MeToabl. Conepskanue C,H,N MoxHO onpenenuTs ¢ MoMOIIBEI0 MUKPOMeE-
TOJIOB MCHOJb3YEMbIX JUIsl aHaIM3a OPTraHUYEeCKUX COeMHEeHUN. B HacrosIiee Bpems 1 aHanu3a
DIIEMEHTHOTO COCTaBa TYMYCOBBIX BEIIECTB MIMPOKO HCHOIB3yIOTCcs aBToMarudeckue CHN-
aHanu3aTopsl. [ns ananusa qocrtatouna HaBecka 0,5-2,5 Mr, BpeMst 0JTHOro aHaiau3a okosio 10 muH.
AHanu3 JaHHBIX 3JIEMEHTHOI'O COCTaBa OPraHUYECKUX COECIUHEHUN MOYBHI C UCIOJIb30BAHUEM
MaCCOBBIX (BeCOBBIX) MIPOLCHTOB HE IMO3BOJIACT IMOJTYYUTHh NPABUJIIBHO U ITOJHOC NPEACTABICHUC HU
O POJIM OTJEIbHBIX PJIEMEHTOB B IMOCTPOCHUH BEIIECTBA, HU O T€X U3MEHEHUAX, KOTOPbIE TPOUCXO-
JST C HUMHU TOJT BO3JEMCTBHEM MPHUPOAHBIX U aHTPOMOreHHbIX (pakTopoB. VcTUHHOE MpencTaBie-
HUE 00 PTOM MOXHO TIOJTYYUTh, UCIONB3YS MPU UHTEPIPETAIIUN JaHHBIX JIEMEHTHOTO aHaIHu3a He
MAacCCOBBIC, 4 ATOMHBIC ITPOLUCHTHI, KOTOPBIC MMOKA3bIBAIOT YUCJIO aTOMOB TOI'O WJIM MHOI'O 3JICMCHTA
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B [IPOLIEHTAaX K OOIIeMy YHCIy aTOMOB B MOJIeKyJie BemiecTBa. i 6omee yriyOieHHOM XapakTepu-
CTHUKU TYMYCOBBIX BEILECTB IO JAAHHBIM 3JEMEHTHOI'O aHAJIW3a MCIOJB3YIOT Pa3IUYHbIE NPUEMBI
€ro MHTepIpeTalnun. ITO MO3BOJISIET MOJYYUTh HH(OOPMALIUIO O MPUHIUIAX CTPOEHUS TYMYCOBBIX
BELIECTB, HEKOTOPBIX MX CBOMCTBAX, a TAK)KE BBIIBUTH XUMUYECKUE U3MEHEHMSI U MPOLIECCHI, IIPO-
ucxojsamue npu rymuukanuu. OJHUM U3 TaKUX MPUEMOB SIBJISIETCS HAXO0X/IEHUE aTOMHBIX OTHO-
menniit H : C, O : C, C : N. Uem GoJbIiie BOJIOPOIHBIX aTOMOB 3aMEIIIEHO B pe3ysbTare 00pa3oBa-
Hus cBsaszeir C-C, yem menblne anudatudeckux rpynnuposok tuna -CH, -CHp, -CHs B moiekyie,
TeM HMKe BennuuHa oTHouleHust H:C. YBennueHue 3Toro OTHOLIEHUS YKa3bIBa€T Ha BO3paCTaHUU
ponu anupaTUIECKUX CTPYKTYp B MOCTPOCHUH MOJIEKYJIbl TYMYCOBBIX BelllecTB. BaxkHOl XxapakTe-
PUCTHKOM T'yMYCOBBIX KHUCIJIOT SIBJISIETCS CTENEHb UX OKUCICHHOCTH. [Ipoliecc okucieHus rymyco-
BBIX BEIECTB MOXET ObITh 00YCJIOBJICH KaK MPUCOCAMHEHUEM KHUCIOPOAa, TaK U MOTEepel BOJOPO-
na. Jlns cpaBHEHUS BELECTB C Pa3HBIMH MOJICKYJISIPHBIMH MaccaMH U pa3HbIM COJEp>KaHUEM yTJe-
poJia, UTO CBOMCTBEHHO I'yMYCOBBIM KHCJIOTaM HCIOJb3YIOT OTHOCUTENIbHYIO BEIMYMHY, BbIpaX<a-
IOIYI0 OKUCIICHHOCTh B pacyeTe Ha OJIMH aTOM yriepoja. DIEeMEHTHBIA COCTaB U aTOMHBIE OTHO-
LIEHUsI TO3BOJIAIOT CYJUTh O NMPUHIMIIAX CTPOCHUS TYMYCOBBIX BEIIECTB. B yacTHOCTH, UCIIONB3Ys
MeTO/]I rpauKO-CTATUCTUYECKOTO aHAIM3a, YJACTCS YCTaHOBUTH CXEMY IOCTPOCHHS MOJIEKYINBI U
COOTHOIIIEHUE B HEH apoMaTHUYECKUX W anmudaTudeckux cTpykryp. C momMomsio Merona rpaguko-
CTAaTHCTUYECKOTO aHallM3a MOKHO JaTh OLEHKY U3MEHEHUSM OpPraHM4YeCKHX OCTaTKOB B pe3yibTare
ryMUpUKau ¥ TpaHcHOpMAIMKA TYMYCOBBIX KUCIIOT U UX (ppakiuii B X01e OYBOOOpa30BaHUS U
MOl BIMSIHUEM 4YeNIOBeUeCKOM NesaTenbHOCTH. C ATOW IENbI0 MOJIb3YIOTCS JAMAarpaMMONl aTOMHBIX
otHoueHud B koopauHarax H : C — O : C. Ilo ocu abciucce oTKIaAbIBAIOT 3HAYEHUsI OTHOIICHUS
0O:C, o ocu opauHat — 3HaueHus otHomienus H : C B maciitabe BABOE MEHBIIIEM, Y€M OTHOILICHHE
O:C. Ilpu Takom criocode npsiMble JINHUH, POBEIEHHBIE N0 YIJIOM 45 rpagycoB K OCSIM KOOPJIH-
HAT XapaKTepU3YIOT PEaKlMu TUApaTalii U JeruapaTanun. BepTukaibHoe HalpaBlieHue COOTBET-
CTBYET IMAPOTE€HU3ALNN WU ACTUAPOT€HU3ANN, TOPU30HTAIBHOE — OKHUCICHUIO WM BOCCTAHOB-
nenuto. OTIOXUB Ha JAUarpaMMe pe3ysabTaThl JIEMEHTHOIO aHAIHM3a TYMYCOBBIX KHCIOT WU JAPY-
TUX TPUPOJHBIX OPraHUYECKUX BEIIECTB MOXKHO BBIIBUTH XMMHUYECKHE IPOLECCHI, C KOTOPHIMU
cBs3aHbl uX (opmupoBanue u Tpanchopmarus. OgHAKO MO JUarpaMme aTOMHBIX OTHOIIEHUMN
MO’KHO CYJUTh JIUIIL 00 OOIIMX UTOrax M HAIpaBJIEHUU Iporecca 0e3 BhIICHEHUS €ro KOHKPETHBIX
MEXAHU3MOB.

JlaHHBIE 3JEMEHTHOIO COCTaBa MCHOJB3YIOTCS JUISl BBIYMCICHUS TEIUIOThI CTOPAaHUSl T'yMYCO-
BBIX BellecTB. TeroTa cropaHus — BaKHBIN MMOKa3aTellb, UCIOJIb3YeMbIi pu pa3paboTke mpolieM
SHEPreTHKU IMOYBOOOPA30BaHUs, MOCKOJBKY MO3BOJISIET JIOBOJIBHO TOYHO OLIEHUTh KOJUYECTBO
DHEPrUM aKKyMYJIMPOBAaHHOW B TYMYCOBBIX KHCJIOTaxX IOYBBI. ['yMyCOBBIE BEIIECTBA aKTUBHO B3a-
UMOJIEUCTBYIOT C AJIEKTPOMAarHUTHBIMU KOJ€OaHUSIMU, 00pa3ysl pa3iNyHbIe MO0 PUCYHKY CIIEKTPBI
MOTJIOLIEHUS B IIMPOKOM JMAIAa30HE JUIMH BOJIH. DJIEKTPOHHBIE CIIEKTPBI XapaKTEPU3YIOT IMOIJIO-
[IEHUE AIEKTPOMArHUTHBIX KOJIEOAaHUN B yIbTpa(UOIETOBOM U BUIUMOM JHana3zoHax U 00YCIIOB-
JIEHBI JIEKTPOHHBIMH NIEPEXOAAMH B CHUCTEMAX C CONPSIKEHHOW IOWHOM cBA3blO. llpn m3ydenun
OpPraHMYECKOI0 BELIECTBA MOYBBI 3JIEKTPOHHBIE CIEKTPHI MOTJIOUIEHUS HCIONb3YIOT: 1) /Ui cpaB-
HUTEJIbHOM XapaKTEPUCTUKU T'YMYCOBBIX BEIECTB M UX (pakuuid; 2) JUisl U3y4eHUs CTPOEHUs U
CBOMCTB I'yMYCOBBIX KUCIOT; 3) AJI UACHTU(PHUKAIIMN U KOJTMYECTBEHHOTO ONPEIEICHUSI OTAETbHBIX
KOMITOHEHTOB OPTaHUYeCKOM MPUPO/IbI, IPUCYTCTBYIOIIUX B IEIOYHBIX U CHUPTOOCH30IbHBIX IKC-
TpakTax U3 Mo4B (XJIOPOGUILI, IUMUABI, MTUTMEHT Py) U Apyrux uenei.

CriexTpbl MOTJIOMIEHUS! TYMYCOBBIX BEIIECTB B MH(PPAKPACHOH 007aCTH CYIIECTBEHHO OTINYA-
I0TCS OT CIIEKTPOB MOIJIOIIEHUS B yabTpaduoaeToBoil u Bugumoit oonacrsax. MK-cnektpsl rymyco-
BBIX KHUCJIOT XapaKTEPU3YIOTCS JOBOJIBHO OOJIBIIMM HAaOOPOM MOJIO0C MOTJIOMIEHHS, TPOUCXOXKICHHE
KOTOPBIX 00YyCIOBIEHO KonebanusimMu oTAenbHBIX aroMHbIX Tpymm (CH, OH, COOH, C=C, NHa,
C=N u 1p.) uiu BpaleHHEeM MOJIEKYJIbI B 11eJIoM, 103ToMy MK-crieKTphbl 4acTo Ha3bIBaIOT MOJIEKY-
nspHbIMU. HpakpacHble CEKTphl CenU(PUUECKUX T'YMYCOBBIX BEIIECTB MMEIOT XapaKTEepPHBIN
OOJIMK U MTOCTOSIHHBIM HAOOP MOJIOC MOTJIOIIEHUS, TO3BOJSIONINN OTAMYUTD UX OT COEIMHEHUN ApY-
TUX KJIACCOB.

Omnpenenenre MOJEKYSIPHBIX Macc SBISETCS OAHOM M3 Hanbojiee CIOXKHBIX MPOOJIeM XUMHUH
TYMYCOBBIX BeIIECTB. | 'yMyCOBbI€ BELIECTBA MOJIUAUCIIEPCHBI, IPUYEM AK€ OTHOCUTEIHHO TOMO-
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reHHas ¢pakius J11000H TYMyCOBOM KHCIIOTHI, TTOJIYYeHHAs! OJTHUM CITIOCOOOM, MOXKET OBITh pasie-
JIeHa ele Ha psal Qpakiil ¢ MOMOIIBI0 IPYroro MeToja. I 'yMycoBbIe KHCIOTHI JTOBOJIBHO UHTCH-
CHBHO OKpAIICHBI U COJePKAT OOIBIION HAOOp QYHKIIMOHATIBHBIX TPYII U, KPOME TOTO, CKIIOHHBI K
0o0pa3oBaHUIO acconmaroB. Bce 3T0 orpaHWyMBaeT KPyr METOJOB MPUTOTHBIX JUIS ONpPENeICHUs
MOJICKYJISIPHBIX MacC TYMYCOBBIX BellecTB. B HacTosimee BpemMsi OHUM U3 HanoOosee 3P PeKTHBHBIX
MPUEMOB OMPEICICHUS] MOJICKYJISIPHBIX MAacC TYMYCOBBIX BEIIECTB CUUTACTCS METOJ[ Tellb-
xpomarorpadumu.

CymHocTh MeTo/Ia Teb-XpoMaTorpaguu 3aKiI04aeTcsi B MPOCTPAHCTBEHHOM DPa3J/IeleHUHN
MOJICKYJT Pa3JIMYHBIX Pa3MEpPOB C IMOMOIIBID TOPHCTHIX Teiei. CrenuanbHO IS 1elel Teib-
Xpomarorpaduu co3IaHO HECKOJIBKO THIIOB resied. [Ipu n3ydeHur ryMycOBBIX BEIIECTB Haubosee
9acTO UCHONB3YIOTCS ceanexchl. TepMudeckuit aHanu3 HapsAy ¢ APYTUMH PU3NKO-XUMHUECKUMU
METOIaMHU UCTOJIb3YETCs ISl N3YYEHUS] TOYBECHHBIX OPraHMYECKHX COCTUHEHUH crienn(uyeckoi u
HeCTIeIIM(PUIECKON MPHUPOJBI, UX OPraHO-MHHEPAIBHBIX MPOW3BOJHBIX MU OCOOECHHOCTEH B3amMMO-
JICHCTBUS TYMYCOBBIX BEUIECTB C MHHEPAILHOM YacThI0 MOYBhL. C MOMOIIBIO JiepuBaTorpaduu yaa-
€TCs TIOJTy4YaTh [IEHHYI0 HAYYHYIO HH(DOPMAIIHIO O CTPYKTYPHBIX OCOOCHHOCTSIX TYMYCOBBIX KHCIIOT
U XapakTepe uxX Tpanc(opMaIuy 10/ BIUSHIUEM MPUPOIHBIX U AaHTPOIIOTCHHBIX (PaKTOPOB.

4.3 Jlekunu/nadopaTopHble/IpakTHYeCKHe/ 3aHATHS
OYHASA ®OPMA OBYUYEHUSA

Tabmuua 4
Conep:kanue JeKIMA ¥ MPAKTHYECKUX 3aHATHIT/CEMUHAPCKHUX 3aAHATHIA U

KOHTPOJILHBIC MCPONIPUATHSHA
Ne u Ha3BaHMe JIeKIUi/ Dopmupyembie Bup
Ne KoJu-Bo
u/n Ne pasnena JIa00pATOPHBIX/ MPAKTHYECKUX/ | KOMIIETEHIMH | KOHTPOJBHOIO 4ACOB
CEMMHAPCKMX 3aHATHI MepOonpUsATHS
1. Beenenue u Paznen 1. Cucrema opraHnyecKuX BelleCTB MOYBBI
Tema 1. 'enetn- | Jlekuus Nel. Cucrema opranu- | YK-1.1, VK-
ompoc 2
YecKas KJIacCH- YECKHUX BEIIECTB IIOYBEI 1.3, [TKoc-1.2
¢uxauus opranu- | [Ipakrudeckoe 3aHstue Ne 1. [TKoc-1.2,
YECKUX BelleCTB | ['eHeTnueckas kimaccuukanus [1Koc-1.4, onpoc 1
TTOYBBI OpPraHMYECKUX BEIIECTB MOYBHI [1Koc-2.2
Tema 2. Arpo- [IpakTnueckoe 3anarue Ne2. MKoc-1.2
HKOJIOTHYECKast Arposkonoruyeckasi Kjaccu- o
ITKoc-1.4, oTpoc 1
KJaccuukranms (buKkamus OpraHuYeCcKux Be- MKoc-2.2
OpraHHYECKUX IIECTB MOYBBI '
BEII[ECTB MTOYBBI [IpakTuueckoe 3anarue Ne 3. [MKoc-1.2,
JlabunbHOE OpraHNYecKOe Be- [MKoc-1.4, orpoc 2
IIECTBO TTOYBHI MKoc-2.2
2. Paznen 2. MeToabl onpeaeieHUs COAePKAHUA U COCTaBa rymyca
Tema 3. Meroasl Jlexuwust 2. Metoab! onpezenculis ¥drdplka¥iis u cocTapa rymyca MeTo§[H ofpe;
OIIpECIIEHUs CO- COCTaBa rymyca 1.3, ITKoc-1.2 P
nepxkanus rymyca | | [Ipaktudeckoe 3anstue Ne 4. VK-1.1, VK-
[TpsiMBIe METOTBI 1.3, I1Koc-1.2, orpoc 2
omnpeenenus conepxkanus rymyca I1Koc-1.4
[TpakTueckoe 3austue Ne 5. VYK-1.1, VK-
KocBeHHbIE METOTBI 1.3, TTKoc-1.2, orpoc 2
omnpezenenus conepxkanus rymyca [1Koc-1.4
Tema 4. Meroner | [Ipaktuueckoe 3ansitue Ne 6. VK-1.1, YK-
ompoc 2
ONpeAeIeHus Onpenenenue rpynmnoBoro u 1.3, ITKoc-1.2,
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No Ne u Ha3BaHMe JieKIUii/ dopmupyembie Bun Kou-80
o/ Ne pazgena J1260paTOPHBIX/ l'lpaKTPl‘lefKPlX/ KOMIETeHIMH | KOHTPOJLHOIO | =
CeMHHAPCKHUX 3aHITHI MeponpHsITHS
(bpakIMOHHO- (hpakIIMOHHOTO COCTaBarymyca [TKoc-1.4
TPYIIOBOTO CO-
cTaBa rymyca
3. Paznen 3. Oco0eHHOCTH M3MEHEeHHUS ryMmycoBOro COCTOssHMdA IO4YB IPA TPaHC-
(l)opMamm C€CTCCTBCHHBLIX ICHO30B B arponcHO3bI
Tema 5. Ocob6en- | IIpaktuyeckoe 3anstue Ne 7,8,
HocTH m3MeHeHns | 9. OcoOeHHOCTH N3MEHEHHUS YK-1.1,
TYMYCOBOI'O CO- | TYMYCOBOT'O COCTOSIHUSI ITOYB YK-1.3,
CTOSIHUSI TTIOYB TaeXKHO-JIECHOM, JIECOCTEITHOM [TKoc-1.2 onpoc 4
pu TpancPop- | ¥ CTEIHOM 30H MpHU TpaHCPOP- [TKoc-1.4
Maluu ecTe- MaIllH €CTECTBEHHBIX (puToIIe- [TKoc-2.2
CTBEHHBIX (PUTO- | HO30B B arpoleHO3bI
LIEHO30B B arpo- | Jlexuus 3. OcoO0eHHOCTH U3-
[[EHO3BI MEHEHUS TYMYCOBOT'O COCTOSI-
HUS TI0YB IIPH TpaHChopMaIn- VK-1.1
WU €CTECTBEHHBIX [[EHO30B B ’
YK-1.3,
arpouenosbl. Jlekuus 3. Oco- orpoc 2
OCHHOCTH U3MEHEHHSI TyMYCO- [TKoc-1.2
[1Koc-1.4
BOT'O COCTOSIHUS TIOYB TIPU
TpaHchopMaIiK eCTeCTBEH-
HBIX IIECHO30B B arpOIICHO3HI.
Pasnen 4. MeToabl H3yYeHHsI COCTABA M CBOICTB r'yMYCOBBIX KHCJIOT
Tema 6. CoctaB u | Jlekuus 4. [lonyuenue npena- YK-1.1,
CBOIICTBA r'ymy- paToB U METOJBI U3YUYEHHUS CO- VK-1.3,
COBBIX KHUCJIIOT U | CTaBa U CBOMCTB I'yMYCOBBIX [TKoc-1.2 onpoc 2
METO/IbI UX U3Y- KHUCJIOT [TKoc-1.4
YEHUS. [Ipaktnueckoe 3ansitue Ne 10.
SEeMeHTHLIﬁ COCTaB TYMYCO- [TKoc-1.2 orpoc 2
[TKoc-1.4
BBIX KHCIIOT
[TpakTrueckoe 3anstue No 11.
OIr)ITI/IquKHe CBOMCTBA I'yMY- [TKoc-1.2 0Ipoc 2
[TKoc-1.4
COBBIX KHCIIOT
[Ipaktuueckoe 3anstue Ne 12.
FGJI?II)-XPOMaTOFpa(i)I/IH TyMycCO- [TKoc-1.2 orpoc 2
[TKoc-1.4
BBIX KHCIIOT
OYHAS ®OPMA OBYUYEHUSA
Tabnuma 5
HepequL BOIIPOCOB MJIA CAMOCTOATECIBbHOI0 H3YYCHUA THCIUILJIMHBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /1JIsA Kommneren-
Ne paznena u Tembl
n/n CaMOCTOSITEJILHOTO U3YUYeHHs 101011
Pasznen 1. Cucrema OPraHu4€eCKHUX BEIIECTB MOYBbI
1. | Tema 1. I'eneruueckas | 1. CogepkaHue, COCTaB W CBOMCTBa Hecmemnuduye- |  VYK-1.1,
KIaccuukanus opra- | ckux OpPraHUYECKUX BEILIECTB VK-1.3,
HUMECKHX  BEIIECTB | 2 CopepikaHue cocTaB M cBoicTBa cneruduueckux | [1Koc-1.2
TOYBBI I'yMYyCOBBIX BEIECTB [TIKoc-1.4
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Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIsI Komneren-
Ne paznena u Tembl

n/n CaMOCTOSITEILHOTO H3YYeHHsI uu

2. | Tema 2. Arposkono- | 1. XapakTepHcTHKa Jerkopasiaraemoro opranumye- | I[1Koc-2.2

ruyeckas  KiaaccuHu- | ckoro BelecTBa

Kalust  OpraHuqeCKuX | 2 - XapakTepUCTHKA JAOMIbHBIX TYMYCOBBIX BEILIECTB

BCIICCTB ITOYBbI

Paznen 2. MeToabl onpeesieHusi COAEPKAHUA U COCTABA r'ymMyca

3 Tema 3.  Meronsl | 1. [IpssMbie METOABI OpEICTICHUS TyMyca MOYBBI
ompezeacHust  conep- | 2. KoCBEHHbIE METOABI ONPEICICHHS TyMyca TOYBbI
JKaHUs T VYK-1.1,
ymyca
4 |Tema 4. Meronsl | 1. MeTonsl onpeeneHus rpymnioBOro cocraBa rymy- I;ZKK-1.13,2
ompereneHuss  Gpak- | ca oc-1.
[TKoc-1.4

HUOHHO-TPYIIIIOBOTO | 2~ Metoasl ompeAesieHuss (PaKIMOHHOTO COCTaBa

CoCTaBa rymyca rymyca

Pa3nen 3. OcodennocTn

MallMl €CTECTBECHHDBIX IEHO30B B AarpoO€HO3bI

U3MEHEeHNsI TyMYCOBOI'0 COCTOSIHHSI I04YB NP TPaHchop-

Tema 5. Ocobennoctu | 1. OcobGeHHOCTH H3MEHEHHUS TYMYCOBOTO COCTOSIHUS VK-1.1
U3MCHEHUS T'YMYCOBO- | [T0YB Ta€XXHO-JIECHOH 30HBI P TpaHC(opManuu ecte- YK-l: 3,
I'0 COCTOSHUS I10YB CTBEHHBIX (PUTOILEHO30B B arpOIEHO3BI. HKoc-l.,Z
npu Tpancopmanuu | 2 . OcoOEHHOCTH U3MEHEHHS TYMYCOBOTO COCTOSHUS [MKoc-1.4
€CTECTBEHHBIX QDUTO- | I0YB JIECOCTENMHON U CTEMHOM 30HbI IPH TpaHcPOpMAaIMK HKoc-ZIZ
LCHO30B B arpoucHoO- €CTECCTBCHHBIX (1)HT0116H03OB B arpOLICHO3BI. '

3BbI.

Paznen 4. MeToabl n3yu

€HHf COCTABA M CBONCTB r'YMYCOBBIX KHCJIOT

Tema 6. Cocras n 1. DneMeHTHBIN COCTaB I'yMYCOBBIX KHCIIOT YK-1.1,
CBOMCTBAa r'yMycOBbIX | 2. OnTUYECKHE CBOMCTBA T'YMYCOBBIX KHCIIOT YK-1.3,
KHUCJIOT U MeTofbl MX | 3. I'enb-XxpoMaTorpadusi ryMyCOBBIX KUCIIOT ITKoc-1.2
M3y4YECHUS. 4. TepMuuecKnil aHAJIU3 TYMYCOBBIX KUCJIOT I1Koc-1.4

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabmuma 6

HpI/IMeHeHI/Ie AKTUBHbBIX U HHTCPAKTHUBHBIX 06pa3OBaTeHLHLIX TEXHOJIOT Uil

HaumenoBanue HCII0Jb3YEMBIX aKTUB-

J:;-)n Tema u ¢popma 3ausTHUS HBIX 1 HHTEPAKTUBHBIX 06[3330BaTeJ'IL-
HBIX TE€XHOJIOTHIi

1. | 'enernueckas knaccudukaius opraHuye- 113 PaGota B ManbIx rpymnmnax
CKHX BEIIECTB MTOYBHI

2. | Arposkonorudeckas kiaccupuKaims opra- 113 PaGora B ManbIx rpymnmnax
HUYCCKUX BEIIECTB MOYBBI

3. | JJabuibHOE opranndeckoe BemecTBo mouBsl | [13 PaGora B ManbIx rpymnmnax

4. | IlpsiMble METOBI OTIpECIICHUS coepkanus | [[3 Pabota B MasbIX rpymnmax
rymyca

5. | KocBeHHbIe MeTOBI OnpenieNieHns coaepxka- | [13 Pabota B ManbIx rpymnmax
HUS TyMyca

6. | Onpenenenwne rpynmoBoro u ppakmuonsoro | [13 PaboTta B ManbIx rpymnmax
cocraBa rymyca

7. | OcobeHHOCTH U3MEHEHHS TYMYCOBOTO CO- 113 PaGora B ManbIx rpynmnax

CTOSIHUS TTOYB TA€KHO-JIECHOW 30HBI IIPU
TpaHc(hopMaIuy eCTECTBEHHBIX (PUTOIICHO-
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HanmMeHoBaHMe MCIOJIb3YeMBbIX AKTHB-
Tema u popma 3ansaTus HbIX U MHTEPAKTUBHBIX 00pa30BaTe Ib-
HBIX TeXHOJIOTruH

30B B arpoICHO3bI

8. | OcobeHHOCTH N3MEHEHHSI TYMYCOBOTO CO- 113 Pabota B ManbIx rpymnmax
CTOSIHHS TIOYB JICCOCTESITHOM M CTCITHOM 30HBI
pU TpaHCHOPMAIIMH €CTECTBEHHBIX (DUTOIIE-
HO30B B arpoLieHO3bl

9. | DneMeHTHBII coCTaB ryMyCOBBIX KHCIIOT I13 PaGora B ManbIx rpynmnax

10. | Ontuyeckue cBOWCTBA T'YMYCOBBIX KHCIOT I13 PaGora B ManbIx rpynmnax

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIHUSA 10
UTOraM OCBOEHUSI JUCHUNIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA IV HHbIE MATEPUAJIbI, HEOOX0UMbIE
JJIS1 OLleHKM 3HAHM, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

IlepeyeHb BONPOCOB 1JIfl TEKYLIEro0 YCTHOTO ONPoOca
Pazgen 1. Cucrema opraHuveckux BelleCTB MOYBBI

1. Yto Takoe OpraHMYeCcKoe BEIIeCTBO MOYBBI?

2. Yto Takoe rymyc?

3. VI3 kakuX KOMIIOHEHTOB COCTOUT TyMycC?

4. Yo Takoe ryMuH?

5. N3 KakuxX KOMIIOHEHTOB COCTOUT KOHCEPBATUBHOE OPTraHUYECKOE BELIECTBO?
6. UTO BXOJIUT B COCTAB JIAOUITLHBIX TYMYCOBBIX BEIIECTB?

Pasnesn 2. Meroabl onpeaeseHus: COAEPKAaHUA U COCTABa I'yMyca

1. Kakue cyiiecTBylOT npsMble METO/IbI ONPEAEIICHHS] OPraHUYECKOTO yriiepoaa
MOYBBI?

2. Ha yem OCHOBaAHO ONpPENEIEHHE OPraHUYECKOT0 YIJIEpoia o Merony Tropu-
Ha?

3. 3a cyeT yero BO3HUKAIOT OIIMOKHU IPU ONpeAesIeHu rymyca o merony Tro-
puHa?

4. Kakue rpyIribsl BELIECTB ONPEAEISIOT IPU U3yUYEHNH COCTaBa rymyca?

5. Kakue pakuuu BemecTs onpeaessitoT NPy U3y4YeHUuU cocTaBa rymyca’?

6. Kakue MeTo1bl UCIIOJIB3YIOT PU W3YYEHUH COCTaBa rymyca?

Pa3nea 3. Oco0eHHOCTH U3MEHEHHUsI TyMYCOBOI0 COCTOSIHUS MOYB MPHU TPaHC-
(popManmu ecTeCTBEHHBIX IEHO30B B ArPOLIEHO3bI

1. KakoBbI 0011111€ 0COOEHHOCTH U3MEHEHUS YCIOBUI T'yMyCcOo00Opa30BaHus Mpu
TpaHc(opMaIu eCTeCTBEHHBIX IIEHO30B B arpoIieHO3bI?

2. Kak n3mMeHstoTcs cofiep:KaHue U COCTaB TyMyca MpU OCBOSHUU LEIMHHBIX TIOYB
TaeKHO-JIECHOM 30HBI?

3. Kak u3MeHstorcs cofiepKaHue U COCTaB rymyca Ipyu OCBOCHHUH LIEIMHHBIX TOYB
JIECO-CTENMHOM 30HBI?
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4. Kak u3MeHSIOTCS COZIep’)KaHue U COCTaB T'yMyca MpH OCBOCHUH IETMHHBIX TIOYB
CTEITHOM 30HBI?

5. Kakas yacTh OpraHM4ecKOTo BEIIeCTBA ITOYBKI B IIEPBYIO OUEPEIb MOABEPTacTCs
TpaHcpopMaIy P pachaIike HeJIUHHBIX U 3aJICKHBIX 3eMEIb?

6. OT 4ero B EPBYIO OYEPEb 3aBUCST COJCPIKAHUE U COCTAB I'yMmyca B Ia-
XOTHBIX ITOYBaxX?

Pasznen 4. Meroabl M3y4eHHUsI COCTABA U CBOMCTB r'yMYCOBBIX KHCJIOT

1. J1ms Kakux Lesier NCIOIb3YIOT JaHHBIE JJIEMEHTHOIO COCTaBa I'YMYCOBBIX
KHCIIOT?

2. YUT0 M3y4aroT ¢ HOMOIIBIO 3JIEKTPOHHBIX CIIEKTPOB MOTJIOLIEHUS?

3. Yro uzyuarot ¢ nomouipro MK-cekTpoB cieKTpoB MOrIOMIEHUS ?

4. B uem 3aKki04yaeTcs CyIHOCTh METO/A refib-XxpomaTorpadun?

5. B ueM 3akiro4aeTcs CTaHAapTU3ALMS IPENapaToOB IyMYyCOBBIX KUCIOT?

6. Kakyro nnpopmaiirio noiy4aroT ¢ IOMOLIbIO TEPMUYECKOTO aHaau3a’?

IIpuMepHBIii NepeYeHb BONMPOCOB K IK3aMEHY 0 JUCHHUILIAHE
. O6m1as xapakTepucTUKa OPraHUYeCKOro BEIIeCcTBa MOYBbI
. ICTOYHHKYN OpraHnYeCcKOTO BEIIECTBA TOYBBI
. XMMHYECKHUI COCTaB OPraHUYECKHX OCTATKOB MOCTYMAOIINUX B IOUBY
. Cucrema OpraHM4eCcKuX BEIIECTB MOYBbI
. CocraB, cTpoeHHE, CBOMCTBA TYMHUHOBBIX KHUCJIOT
. CocraB, cTpoeHHe, CBOMCTBA (PYIBBOKUCIOT
. CocraB, CTpo€HHE, CBOMCTBA TUMATOMEIAHOBBIX KUCIIOT
. CpaBHUTENIbHAS XapaKTEPUCTHUKA YEPHBIX U OYPBIX TYMUHOBBIX KUCIIOT
. [Ipontecchl TpanchopManuu OpraHUuYECKUX OCTaTKOB B MOYBE, 001I1asi cXemMa MHU-
Hepaau3aluu
10. ®akTopbl MUHEpaTU3aUU
11. Konaencarmonsasi (MoauMepHu3aliioHHas) TeOpusi TyMU(pUKAITNH
12. I'ymudukaimoHHas TUIIOTe3a OMOXUMHYECKOTO OKUCIICHUS
13. buonorudeckue TeOpUU ryMycooOpa3oBaHus
14. ®akropsl TyMudUKaIun
15. Oprano-muHepaabHbIE TPOU3BOIHBIE TYMYCOBBIX KHCIIOT
16. @pakuMOHHO-TPYNIIOBOM COCTaB I'yMyca
17. 3HaueHne OpraHuyeCcKOro BEUIECTBA JIJIi T€HE3UCa U CBOMCTB MOYBBI
18. Ponp opraHnueckoro BelecTBa OYBbl B TUTAHUH PACTEHUI
19. PoJsib OpraHnyeckoro BellecTBa B MUTPALIMOHHBIX MIPOLECCAX U CAHUTAPHO-
3aIIUTHBIX (PYHKIMSIX TTOYBbI
20. ArpoHOoMuUYEeCKas OlIEHKa OPTaHMYECKOT0 BEIIECTBA TOYBbI
21. IToaroroBka MoYBkI JJIsl ONPENIETICHUS] COJIEPAKAHUS K COCTaBa TyMyca
22. IlpssmMblie METOIBI ONPEICIICHHS COIEPKAHNSI OPTAHUYECKOTO YIJIepo/ia MOYBbI
23. KocBeHHbIE METO/IbI OTIPEIETECHUS COJIEPKAHUS OPTAaHUYECKOTO YIJIepOia TOYBbI
24. Onpenenenue GpakIMOHHO-TPYIIIIOBOTO COCTaBa rymyca o Metony TroprHa B
moaudukammu [Tonomapesoit-IlnoTHuKOBOM
25. Omnpenenenre GpakIHOHHO-TPYIIIOBOTO COCTaBa rymyca o metony KoHoHOBOI-
benpunkoBou

O 00 1N DN K~ W —
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26. [loka3zaTenn ryMyCcOBOTO COCTOSIHUSI IIOYBBI

27. IloAroToBKa MOYBBI U DKCTPArMpOBAaHNUE I'YMYCOBBIX BEIECTB IS IIOJYYECHHUS UX
IpenaparoB

28. IlonydyeHue npenapaToB 'yMUHOBBIX KUCIIOT

29. Ilonyuyenue npenapatoB QyIbBOKUCIOT

30 IlosryueHue npernapaToB THMATOMEIAHOBBIX KHCIIOT

31. CrangapTu3anus npenapaToB ryMyCOBBIX KUCIIOT

32. OnpeneneHue IEMEHTHOIO COCTaBa T'yMYCOBBIX KHCIIOT M HHTEpIIpETAIUs JaH-
HBIX

33. I'paduxo-cTaTUCTUYECKUN aHAIIU3 U TEIUIOTa CTOPAHUS TYMYCOBBIX BELIECTB

34. DneKTpOHHBIE CIIEKTPHI MOITIOUIEHUS TYMYCOBBIX BEILIECTB

35. KonmmmuecTBeHHas: OLIEHKA JJIEKTPOHHBIX CIIEKTPOB MOTJIOMICHUS

36. UK-crieKTpbl NOTIOLIEHUS TYMYCOBBIX BEILIECTB

37. SIMP-crieKTpsbI MOTJIOLIEHHS TYMYCOBBIX BEILIECTB

38. renb-xpomaTorpadusi ryMyCOBBIX BEILIECTB

39. TepMHuUECKHil aHAJIA3 TYMYCOBBIX BELIECTB

40. Onpenenenus CTPYKTYPHBIX €AUMHULL U GYHKIIMOHAJIBHBIX TPYII T'YMYCOBBIX Be-
LIECTB

41.00mme 0coOECHHOCTH M3MEHEHHS YCIOBUM ryMycoo0pa3oBaHus Mpu TpaHcdop-
Malli{ €CTECTBEHHBIX (PUTOLIEHO30B B arpOLIEHO3bI.

42. OcoOeHHOCTH U3MEHEHUS YCIOBUN I'yMycO00Opa30oBaHus MpU TpaHCHOpMaLUH
€CTECTBEHHBIX (DUTOLIEHO30B B arpOLIEHO3bI B TA€KHO-JIECHOU 30HE.

43. OcoOeHHOCTH U3MEHEHUS YCIOBUN I'yMycOo00Opa30oBaHus MpU TpaHCHOpMaLUH
€CTECTBEHHBIX (DUTOLIEHO30B B arpoOLI€HO3bI B JIECOCTEITHOMN 30HE.

44. OcoOeHHOCTH U3MEHEHUS YCIOBUN I'yMycOo00Opa30oBaHus MpU TpaHCchHOpMaLiK
€CTECTBEHHBIX (DUTOLIEHO30B B arpoLI€HO3bl B CTEMHOM 30HE.

45. O6mme 0cOOEHHOCTH U3MEHEHUS COJIEPKaHUs M COCTaBa rymyca rpu Tpanc@op-
MaI1 €CTECTBEHHBIX (PUTOLIEHO30B B arpOLI€HO3bI.

46. OcoOeHHOCTU U3MEHEHUS COCTaBa TyMyca Mpu TpaHChOpMAaIIUi €CTECTBEHHBIX
(UTOLIEHO30B B arpoLi€HO3bI B JIECOCTEITHON 30HE.

6.2. Onucanune nNokaszaresieil 1 KpUTEPpUEB KOHTPOJIS yCIIeBAEMOCTH,
onucaHue MKaJ OLeHHBAHUS

JUisi OLEHKM 3HAHWM, YMEHHI, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHLUH IO
JVCLHUIUIMHE MTPUMEHSIETCS TPAAMUMOHHAS CHCTEMA KOHTPOJS M OLICHKH yCIeBae-
MOCTH CTYAEHTOB.

Onpoc — OTIUYHO, XOPOLIO, YAOBJIETBOPUTEIBHO, HEYIOBIETBOPUTEILHO
OTtpaboTaHHbIe MPOMYLIEHHBIE 3aHATHS — 3a4TEHO, HE3AYTEHO

Kpurtepuu oneHnBanus pe3yJibTaTOB 00y4eHUs

Tabnuna 7
Onenka Kpurepun onenuBanus
Bricoknmii Ypo- OLCHKY «OTJIUYIHO» 3aCITYKUBACT CTYACHT, OCBOMBIIHH 3HaHUWs, YMCHUA,
BEHb «5» KOMIIETEHIIMH U TEOPETHUECKUI MaTepuai 6e3 npoOesioB; BHINOJHUBIINI
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(oTIMYHO)

BCE 3a/laHUsl, IPETyCMOTPEHHbIE YUEOHBIM IIJIAHOM Ha BBICOKOM Kayde-
CTBEHHOM YPOBHE; IPAKTUYECKHE HABBIKH MTPO(ECCHOHATEHOTO IPUMEHE-
HUSI OCBOEHHBIX 3HaHUHN c(hOPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OIICHKY «XOPOIIO0» 3aCTy>KUBACT CTYJICHT, IPAKTUUYECKH MOJTHOCTHIO OCBO-
UBIINI 3HAHUS, YMEHUS, KOMIIETCHIIUU U TEOPETUYECKUN MaTepua, yueo-
HBIC 33JIaHUs HE OIEHEHBI MAKCUMATbHBIM YHCIIOM OAJJIOB, B OCHOBHOM
c(hopMUpPOBaJl NPAKTHYECKHUE HABBIKU.

IToporosslii ypo-
BeHb «3» (ynoBie-

OIICHKY «Y/JO0BJIETBOPUTEIbHO)» 3aCTy)KUBACT CTYACHT, YACTHYHO C TIPOoOe-
JIlaMH OCBOMBIIIHIA 3HAHHS, YMEHHS, KOMIIETCHIIUN U TCOPETUICCKHUI MaTe-
puall, MHOTHE Y4eOHBIC 3a/1aHusI MO0 HE BBIIOIHIII, JINOO OHU OICHEHBI

TBOPHUTEIHHO)
YHCIIOM 0aJUIOB OJIM3KUM K MUHUMAIIbHOMY, HEKOTOPBIC TPAKTUYCCKHE
HaBBIKU HE C(HOPMUPOBAHBI.
MuHMMaNbHBI | OIICHKY «HEYIOBICTBOPHTEIBHO» 3aCIy)KHBAaCT CTYACHT, HE OCBOMWBIIHN
YPOBEHb «2» (He- | 3HaHWS, YMEHHs, KOMIETCHIIMN ¥ TEOPETHYECKUI Marepuai, yueOHble 3a-
YIIOBJIETBOPH- JIAHHS HE BBITIOJIHUII, TPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
TEJILHO)

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE o0ecnedeHne JUCIUTITUHbI

7.1 OcHoBHas JauTEpPaTYypa

1. MamonToB B.I'. MeTonpl mouBeHHBIX HcciieqoBanuii. Jlane, 2021, 260c.
(https://e.lanbook.com/book/152448)

2. MamonToB B.I'. XuMuueckuii aHaau3 IOYB U HCIOJIH30BaHUE aHATUTHICCKHUX
nanHbiX. JlabopaTtopHslii pakTukym: YueoHoe nocooue. CII6.: Jlanb, 2019. 328 c.
3. MamontoB B.I'. MeTtoasl mouBeHHBIX HccienoBanuil. PTAY-MCXA, 2015. 193 c.
4, Maxkapos, B. 1. Arpoxumuueckoe o0caeq0BaHNe U MOHUTOPHUHT TLIOIOPO NS
mo4B : yueOHoe mocooue / B. . Makapos, A. H. McynoB. — MkeBck : MkeBckas
'CXA, 2019. — 188 ¢. — Texkcr : anekTpoHHbI# // JIaHb : 9IEKTPOHHO-
oubnmoreunas cuctrema. — URL: https://e.lanbook.com/book/158581

7.2 JlonoJIHUTEeJIbHASA JIUTEPATypa

1. JTo6poBosbckuii I'.B., Hukutun E.J[. Dxonorus nmoys. YueHnue o0 3Kojg0ruye-
ckux ¢yHkuusx mous. M.: MI'Y, 2012. 412 c.

2. ITamkora E.B., Bonocosa E.B., Illunyns A.H., besruna 10.A., I'mazyHoBa
H.H. Cnextpanbhbie MeTo bl aHanuza. CtaBpomnoss.: 2017. .56
c.(https://e.lanbook.com\book\107215)

3. CemenoB B.M., Koryt b.M. IlouBenHnoe opranndeckoe Bemiectso. M.: TEOC,

2015. 233 c.

4. CemenpsieBa H.B., Mapmynes A.H., Jlo6porBopckas H.U. MeTtonb! uccneno-
BaHMsI MOYB U NTOYBEHHOTo nokpoBa. HoBocubupck.: 2011. 202 c.

5. 6. Cuyxuna M.C., beixosa C.JI. MeToabl MOYBEHHBIX HcciienoBaHuii. HoBocu-
oupck.: HI'AY, 2016. 174 c.
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7.3 MeTonnueckne yKazaHusl, peKOMEHIAIUM U IPyrue MaTepuajbl K

3AHATUAM

1. MamonToB B.I'. MeToabl onpeenieHus: COAEp:KaHusl U COCTaBa rymyca. Y4eOHo-
METOJMYECKOE MOcoOue Jisl JTabOpaTOPHO-TIPAKTUUECKUX 3aHSATUM 110 TOYBOBE/IE-
Huto. M: ®I'OY BIIO PTAY-MCXA um. K.A Tumupsizena, 2006. 71c.

8. OnucaHue MaTepUaJIbHO-TEXHUYECKOH 0a3bl, HE00X0AUMOH 11
oCylecTBJIeHHsI 00Pa30BaTEJIbHOI0 MPOLecca MO AMCIUIJINHE

Ta0muma 8

Cgenennsi 00 00eCne4eHHOCTH CIIENNAIN3UPOBAHHBIMHU AYAUTOPHUSAMM,
Ka0uHeTamm, JJabopaTopusiMmm

HanmeHoBaHMe crieniuaJIbLHBIX MOMeIIle-
HHUHA 1 MOMEIIeHUH IJIS CAaMOCTOATEIb-
HOM padoTsI (N2 yueOHOr0 Kopmyca, Ne

ayAUTOPHH)

OCHAIIEHHOCTH CIIENHAJILHBIX IOMEIeHNH U I10-
MelleHUH )1 CAaMOCTOSITeIbHOM PadoThI

1

2

yueOHas ayAUTOPHS JJIS IPOBEACHUS:

- 3aHATHI CEMHUHAPCKOTO THIIA,
-1ab0paTOPHO-TIPAKTHUCCKUX 3aHSITHIH,
-[PYIIIOBBIX U HHAMBUIYAIBHBIX KOHCYIIbTa-
U,

~TEKYIIET0 KOHTPOJIS U IIPOMEXYTOYHOH aTTe-
CTallUH, - UI CAMOCTOSTEIBHOM PaboThI
(17-HoBBIid, 206 ayaUTOpHS)

1. Cromnel 6 mT.

2. Ctynps 18 mt.

3. locka memnoBas 1 mr

4. llka¢ BeITSDKHOM | 10T

5. lxad cymmnpabiil (MHB.Ne559978)

6. MydensHast meus(MHB.Ne559977)

7. bans BonsHas 2 wit. (MuB.Ne559970/1, NuB.Ne
559970/2)

8. Becwl Texamueckue 2 it (MaB.Ne30455/2,
NuB.Ne30455/5)

9. Berpsixuatens mexanndeckuit 2 mt (MuB.Ne559971,
NuB.Ne559971/1)

10. Uonomep M-160 (MuB.Ne 35600)

11. pH metp (MuB.Ne559969)

yueOHasi ayAMTOPHS ISl IPOBEACHUS:
-3aHSATHH JIEKIMOHHOTO THIIA,

- CEMHHAPCKOT0 THIIA,

-[PYMIIOBBIX U HHAMBUIYAILHBIX KOHCYJIbTA-
UM,

- TEKYILIET0 KOHTPOJIS U MTPOMEXKYTOYHOM aTTe-
CTalluH, -CaMOCTOATEIEHON pabOTHI
(17-noBBIid, 214 ayauTopusi)

1. Mapter 12 mr.

2. Cryned 24 wr.

3. Kommiekt MynbTuMeIuitHOro o0opynoBanus (MH-
Tep.nocka, mpoekrop) 1 mt. (MaB.Ne210124558132023)
4. Monwutop 12 mrt. (MaB.Ne210138000004007/1, MuB.Ne
210138000004008/2, MuB.Ne 210138000004009/1,
WuB.Ne 210138000004010/2, aB.Ne
210138000004011/2, MuB.Ne 210138000004012/3,
WuB.Ne 210138000004014/4, TuB.Ne
210138000004015/4, NuB.Ne 210138000004016/3,
WuB.Ne 210138000004017/3, MaB.Ne 210138000004018
HuB.Ne 210138000004013).

5. Cucremsiit 610k 12 mr. (MuaB.Ne210138000004006,
NuB.Ne 210138000004007, MuB.Ne 210138000004008/1,
WuB.Ne 210138000004009/2, NuB.Ne
210138000004010/3, MuB.Ne 210138000004011/1,
WuB.Ne 210138000004012, MuB.Ne 210138000004013/4,
WuB.Ne 210138000004014/1, aB.Ne
210138000004015/2, MuB.Ne 210138000004016/1,
HuB.Ne 210138000004017).

ydeOHas ayAUTOpus JJIs MPOBEICHUS:
- 3aHATUI CEMUHAPCKOTr0 THIIA,
-1a00paTOPHO-TIPAKTHUECKHUX 3aHSTHUH,

1. Cronpl 18 miT.
2. Crynbg 24 .
3. Jlocka menoBas 1 mr
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-IPYIIOBBIX ¥ HHIUBUIAYaIbHBIX KOHCYJIbTa-
LW,

~TEKYyIIEro KOHTPOJIS M TIPOMEKYTOYHO# arTe-
CTall}H, - ISl CAMOCTOSITEILHOM PaboThI
(17-noBoIid, 218 ayauTopusi)

4. llka¢ BBITSHKHOM 2 1T

5. lkad cymmnbabiit (MaB.Ne559978/1)

6. MydenbHas neus(MuB.Ne559977/1)

7. bans BonsHas 1 mr. (MEB.N2559970)

8. Becwr Texamueckue 2 it (MaB.Ne35077/1,
NuB.Ne35077/2)

9. Berpsixuatens Mexanuueckuii 2 mt (MuB.Ne559971/2,
NuB.Ne559971/3)

10. pH metp (MuB.Ne557309)

11.Beckl ananutndeckue (Mue.Ne 35716)
12.Cnekrpodoromerp (MuB.Ne559972)

ydeOHast ayAUTOPHS IS IPOBEICHNUS:
-3aHATHH JEKINOHHOTO THIIA,

- CEMHHApPCKOTO THUIIa,

-IPYIIOBBIX U UHIUBUAYaIbHBIX KOHCYJIbTa-
LM,

- TEKYILIETO KOHTPOJISL ¥ TPOMEXKYTOYHOM aTTe-
CTalluH, -CaMOCTOATEIEHON pabOTHI
(17-noBarid, 219 ayautopus)

Croubl 6 T

Cxkameiiku 6 mT

Jocka menoBas 1 mr

MynpTumenuiineiii npoextop (MuB.Ne34091)
VY4eOHast KOJUISKIHS TIOYBEHHBIX MOHOJIUTOB

aprwdPE

y4eOHast ayIUTOPUSI TSl TPOBEICHHS:
-3aHATUN JICKIIMOHHOTI'O THUIIA,

- CEMHHAPCKOTO THIIA,

-IPYIIIOBBIX ¥ MHIMBUIYaJIbHBIX KOHCYIIBTa-
UH,

- TEKYIIEr0 KOHTPOJISI U IPOMEXKYTOYHOM aTTe-
CTaIliH, -CAMOCTOSTEIIBHOM pabOThI
(17-noBarid, 220 ayauTopus)

6. Cromasl 6 T

7. Cxamelku 6 mr

8. Jlocka menoBas 1 mt

9. MynbTHMETUIHBIN TPOEKTOP

10. YueOHas KOJIEKIHS TOYBEHHBIX MOHOINUTOB

yueOHas ayAUTOPHS IJIsl IPOBEICHUS: 1. Ctomst 6 mT.
- 3aHATUI CEMUHAPCKOIO THIIA, 2. Crynpg 18 mir.
-1abopaTOPHO-TIPAKTHUECKUX 3aHATHH, 3. Hocka menoBas 1 wr
-[PYMIIOBBIX U HHAWBUIYAILHBIX KOHCYJIbTA- 4. llka¢ BBITSDKHOM 2 1T
i, 5. kad cymmnbhbiit (MaB.Ne559978/1)
-~TEKYILET0 KOHTPOJISL U IPOMEKYTOUHOHU arte- | 6. Mydenbnas neus(MuB.Ne35714/1)
CTAaIlVH, - JUI CAMOCTOSITEITbHON PabOThI 7. bans Bomsaas 1 mr. (MaB.Ne 559970/1)
(17-noBBIid, 221 ayauTopus) 8. Becor Texanyeckue 1 mt (MuB.Ne559975)
9. Berpsixuatenb mexanndeckuit (MuB.Ne 35061/5)
10. pH metp (UHB.Ne559969/2)
11. dotoanekrpokanopumerp (MuB.Ne 559495/1)
[MomemeHus ISl CaMOCTOSATEIILHOM PabOThI 1. Amnamut.1aboparopust (MuB.Ne 31467)
( mpoBeneHMs TaHUpyeMol yueOHoH, yueOHo- |2. Croisl
HCCIIEIOBATENbCKOM, HAy4IHO- 3. Tabypetst
MCCIJIEIOBATEIBCKON PabOThI CTYIEHTOB, BbI- 4. BrITsOKHBIE TIKADBI
TIOJTHSIEMOM BO BHEAYIUTOPHOE BpeMs 110 331a- |5. TuTpoBaibHBIE YCTAHOBKH
HUIO U IPY METOJMYECKOM PYKOBOJCTBE Ipe-  |6.  Xumudeckas nocyna
MO IaBaTEIST) 7. Becsi nadbopatopusbie (MuB.Ne410136000007698)
8. Becol TexH. (MHB.Ne554036)
(17-noBBIi4, 206 a ayauTopHs) 9. Tazoanammzatop (MuB.Ne30695/1)
10. Ha6op cur (MuB.Ne559973-559973/4)
11. Ocger. ycran. (MuB.Ne31425)
12. pH metp (MuB.Ne559969/3)
13. Y3JH 2T (MuB.Ne314209)
14. Ycranoska YB® (MuB.Ne31430)

. ®orokonopumertpsl 6 mt. (MuB.Ne34609/2, 559495,
559495/1, 559982, 559982/1, 559982/2)

. Henrpudyra namonsHast (MaB.Ne559985)

. Henrpudyna nacronphas 2 mr. (MuB.Ne559984,
559984/1)

. Ietikep 3 mr. (MuaB.Ne35715-35715/2)
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LentpansHas Hay4dHas OMOIUOTEKa HMEHH Kommerorepst — 1 mrt.
H.W. Xenesnosa Crounbl — 28 mT.
YuTtanbHbINA 3aJ1 MEPUONYECKUX U3TaHUM [Tepuoauueckue u3iaHusi B OTKPHITOM JIOCTYIIE
(xab. Ne 132) Wi-fi
LlenTpanbHas Hay4Hasi OMOIHMOTEKa UMECHU Kommerorepst — 17 .
H.W. Xenesnosa Croumbl — 28 mT.
KomnbroTepHbIil unTanbHbii 3a1 (kab. Ne 133) | YueOHas nureparypa B OTKPBITOM JIOCTYIIC
Wi-fi
LenTpanpHas HaydHas OMONMHOTEKa IMEHU Kommerotepsr — 20 miT.
H.W. Xenesnosa Crombl — 39 mrT.
KoMnbroTepHbIil yntanbHblid 3ai (kad. Ne 144) | Wi-fi
LlenTpanbHas Hay4Hasi OMOIMOTEKa UMEHU Kommbrorepst — 2 mr.
H.W. Xenesnosa Crombl — 13 mT.
CrpaBouHo — 6ubIHorpaduaecKuii oTae CupaBounbie 1 OnOIHOTpadUIECKre U3MAHUA B OTKPHI-
(xab. Ne 138) TOM JOCTYIIE
Wi-fi
LenTpanpHas HaydHas OMONMHOTEKa IMEHU Croubl — 8 miT.
H.M. Keneznora Wi-fi
Xomn 2 ataxa (3a1 TpaguIIMOHHBIX KaTaJOTOB)
lenTpanpHas HaydyHas OMOIMOTEKa UMEHHI KommnbroTepsl — 4 mirt.
H.N. XKenesnosa Cromabl — 12 wr.
Otnen 6MOIMOTEYHOTO OOCITYKHUBAHUS 110 CrpaBounsbie 1 Onbnuorpaduueckue u3aanus, yaeoHas
HaMpaBJICHUIO MEXaHUKH U SHEPTeTUKU JIUTEpaTypa B OTKPBITOM JOCTYIIE
(27 yu. xoprryc) Wi-fi
YuranbHbii 31 (kad. Ne 202)
LlenTpanbHas Hay4Hasi OMOIMOTEKa UMEHU Kommbrorepst — 3 mr.
H.N. XKenesnosa Crombl — 15 wr.
Otnen 6nOIMOTEYHOTO OOCITY)KHBAHHUS TTO CrpaBounsie U Onbmuorpaduueckue u3aanus, EPUOINKa
HaIpaBJICHHUIO IPUPOAOOOYCTPOUCTBO B OTKPBITOM JIOCTYTIE
(28 yu. kopryc) Wi-fi
YueOHBIH YNTATBHEIH 3a7 (Kab. Ne 223)
llenTpanpHas HaygyHas OMOIMOTEKa UMEHHI Komnbrotepst — 13 mr.
H.1. Xene3nosa Crounbl — 45 mT.
Otnen 6MOIMOTEYHOTO OOCTYKUBAHUS 110 CripaBounsle 1 OnOnuorpaduuecKue n3gaHus, MepuoIuKa
HaIPaBIEHUIO TIPUPOA000YCTPOHCTBO B OTKPBITOM JIOCTYIIE
(29 yu. xopmyc) Wi-fi
Hayunerit untansubnii 3a1 (kabd. Ne 123)
Oo6mexurne Ne®. KomHara 11 caMoIioaro- o
TOBKH TeneBuzop, nocka, OONBIION CTOT HA 12 YenoBeK, CTYIbI

9. MeToandeckune PEKOMEHIAIUMA CTYACHTAM IO OCBOCHHUIO JUCIUILINHDBI

s ycneniHoro ycBO€HHUS KaXa0u U3 TeM NUCHUIUIMHBI «OpraHudyecKkoe Be-
IIECTBO TOYB» CTYACHT JIOJPKEH BHUMATEJIBHO MPOCIYIIAaTh M 3aKOHCIEKTUPOBATH
JIEKIIUIO 110 KOHKPETHOM TeMe, BBIMOJHUTH JIOMAaIlTHEee 3aJlaHie U B CPOK CAaTh €ro Ha
npoBepKy. KOHTpOJIb OCBOCHUS CTYI€HTOM Pa3AeioB NUCIUIUIMHBI OCYIIECTBISAECTCS
B BUJIE YCTHOTO ompoca. J[is caMOKOHTPOJISl CTYAEHTOB MPEIHa3HAYEHbl KOHTPOJIb-
HBIE BOMPOCHI.

JI71s1 KOHCTIEKTUPOBAHMUS JICKIIUA PEKOMEHIYETCSI 3aBECTH OTHIEJIbHYIO TETpalb
13 96 nmuctoB. KOHCIEKT KaXa0M JIEKIUU CIIeAyeT HAUMHATh C Ha3BaHUS TEMBI JICK-
MM W yKa3aHUs J1aThl €€ MpoBeacHUs. Bce 3arojoBku pa3enoB JEKIHMH CIEAYyeT
YETKO BBIACNATh, HAIPUMED, MOaYepKUBaHuEeM. Bo BpeMsl JieKIuu cienyeT BHUMAa-
TEJILHO CJICAUTH 32 XOJOM MBICIHU JICKTOPA W 3alKMChIBATh BAKHEUIIIME OMPEACIICHMUS,
pazbsicHeHus, (popMyIbl, TepMUHBI. Takke HYXHO CTapaThCs BOCHPOU3BOIUTH B

23




KOHCIIEKTE PUCYHKHM M TaOJHUIbl, KOTOpbIE NEMOHCTpUpYeT JekTop. Ilpu camocros-
TENbHON pabOTe CTyAEHTa ¢ KOHCIEKTOM JIEKIUI ClIeyeT OCYIIECTBISATh CaMOIIPO-
BEPKY, TO €CTh CJIEIUTh 332 TE€M, UTOObI OCBOCHHBIM OKa3aJCsl BEChb MaTepual, U3Jo-
JKEHHBIN B JIEKIMU. Marepuai, KOTOPbI KaKETCA CTYyACHTY HEAOCTaTOYHO IOHST-
HBIM, clieyeT IpopadoTaTh MO Y4eOHUKY U BOCIIOJIB30BATHCS MOMOILBIO IIPENOAaBa-
TeNsl Ha KOHCYJbTalMsX. PaboTaTh ¢ KOHCIEKTOM JIEKUUH CIENYET €KEHEIENBHO,
BHOCSI B HETO CBOM JIONOJHEHUS, 3aMEYaHUs U BOIPOCHI (JIJIs1 STOTO B TETPAIH CIEY-
€T OCTaBJIATh IIMPOKHUE TOJIs).

JIns HOATOTOBKM K NPAKTUYECKOMY 3aHSATHIO HYXXKHO MOCTApaThCS CaMOCTOSI-
TEJNIbHO, C MOMOUIBI0 Yy4eOHHWKAa M KOHCIIEKTA JICKIHM, OTBETUTh Ha BCE BOIPOCHI,
IIpeHa3HA4YEeHHBIE I MOATOTOBKM K JTAHHOMY 3aHATHIO. B Xoxe ycTHOro ompoca
HY>KHO aKTUBHO paboTaTh, OTBEYAsl HA BOMPOCHI MIPETOAaBaTeNsl, yYaCTBYsI B AUCKYC-
CHH U 33/1aBasi COOCTBEHHBIE BOMPOCHI JIJIsl YSICHEHHSI CIIOKHOTO JIJIsl TOHUMaHHUs Ma-
TepHraa.

IIpuctynass K BBIIOJHEHUIO JOMAIIHUX 3aJaHUM, CIEAYET CaMOCTOSTEIBHO
npopaboTaTh MaTepuan yueOHUKa, YKa3aHHBIA BO BBEICHUU K KaXKAOMY JOMAIIHEMY
3aJJaHUIO, a 3aTeM pa300paTh NPUMEPHI pEIICHUs TUIOBBIX 3anaHuil. Kaxnoe no-
MaIllHee 3a/1aHHe JOJDKHO OBITh BBIIIOJIHEHO HA OTAEJIBHOM JIUCTe Oymaru, B BEpXHeH
4acTHU KOTOPOTO CIENYeT yKa3aTh (paMIINIO CTy/I€HTa, HOMEp IpyMNIbl, Ha3BaHue (a-
KyJIbTE€Ta U HOMEDP BapyaHTa JOMAIITHETO 3aJaHusl.

Buabl 1 gopmMbl 0TPA00TKH NPONYLIEHHBIX 3AHATHI

CryneHT, NponyCTUBIINM JEKIUIO, MPEACTABISIET KOHCIEKT M0 TEME JIEKIUH.
[Ipy mpomycke MpakTUYECKOro 3aHSTHsS CTYAEHT 00A3aH CaMOCTOSITENBHO BBIMOJI-
HUTH NPOIYIIEHHOE 3aHSTHE.

10. MeToauyeckue peKoMeHIAIUH MPENoIaBaTe/IsIM 10 OPraHu3auu 00yueHust
10 JUCHMILIUHE

['maBHas nens AUCHUILUIMHBL «OpraHuyecKoe BEIIeCTBO MOYBY - PACIIMPEHUE U
yrayOJeHne TEOPETUYECKUX U MPAKTHUECKUX 3HAHUM CTYJEHTOB O POJIM OpraHuye-
CKOTO BEIIeCTBa B ()OPMUPOBAHUHU MOUBEHHOTO MPOGUIIS, €ro BIUSHUN Ha BaXKHEH-
II1€ TIOYBEHHBIE CBOMCTBA, ONMPEIEIISIIOIINE YPOBEHb TOYBEHHOTO IIOI0POIHA.

[Ipu mpenonaBaHuy AUCIUIUIMHBI HEOOXOIMMO OPHUEHTHUPOBATHCS Ha COBpE-
MEHHbIE OOpa3oBaTeibHbIE U HH(POPMAIMOHHBIE TEXHOJIOTMH, B TOM YHCJIE€ U Ha
MpUMEHEHUE TeCTUpOoBaHMsI. HeoOX0aMMo NPOBOIUTH YCTHBIA OMPOC CTYICHTOB U
KOHTPOJIMPOBATh BBHIMOJHEHUE 3aaHnii. KOHTPOIBHBIC BOMPOCHI BBITAIOTCS CTYACH-
TaM 10 pa3zesiaM U TeMaM HEMOCPEACTBEHHO TIepe/] MX U3yUYeHUEM. AKIICHT JIeTaeTCsI
Ha aKTHUBHBIX METOJaX OOyYCHHs] Ha TPAKTUYCCKHUX 3aHATUSAX W WHTECPAKTUBHOU
dbopme 00yueHus.

IIporpammy pa3zpabdoraJ:

MamonToB B.I'., nokTop 6uonornyeckux Hayk, mpodeccop

(moammcs)
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PEIIEH3UA

Ha pado4y1o NporpaMMy JMCHUILIMHBI «OpraHuyeckoe BelecTBO MOYB»
OIIOII BO no nanpagienuio 35.04.03 —ArpoxumMusi 1 arpono4YBoBe/ieHNe, HANPABJIEHHOCTh
«ITouBooOpa3zoBaHue M MJIOOPOAME MOYB)
(xBanmupuKanus BHIMYCKHAKA — MATHCTP)

Topumnasim Cepreem IlopdupreBudem, TOKTOPOM OHOJOTHUECKUX HAYK, 3aBEAYIOIIUM Ka-
dbenpoli arpoHOMHUYECKOH, Ornosorndyecko xumun u paguosioru PITAY-MCXA umenu K. A. Tu-
MUpsI3eBa (fajiee 1Mo TEKCTY PELEH3EHT) MPOBEJAeHa pereH3us paboueil mporpaMMBbl T CIUTUINHBI
«Opranunueckoe BeniecTBo mous» OIIOIT BO no nanpasnenuto 35.04.03 —Arpoxumusi ¥ arpomnod-
BOBEJICHHE (HANPaBICHHOCTh «ATPOIKOIOTHYEcKasi OI[EHKa 3€Meb M MPOCKTUPOBAHUE arpoJiaH/-
madToB») paspadoranHoir B PI'BOY BO «Poccuiickuii arpapubiii yausepcuter — MCXA uUMeHH
K.A. TumupszeBay, Ha kadeape MOYBOBEACHUS, TCONOTHH | JiaHAmadToBeaeHus (pa3paboTunuk —
MawmonrtoB Bnaaumup I'puropbesud, npodeccop kadenpsl moOUBOBEACHHUS, T€OJOTUU U JIaH A d-
TOBEICHUS, JOKTOP OMOJIOTUYECKUX HAYK).

PaccmoTpeB npecTaBieHHBIE HA PELEH3UI0 MAaTepUAIIbI, PELIEH3EHT MPUIIIeN K CIEeTYIOIUM
BBIBOJIAM:

1. «Opranndeckoe BELIECTBO MOYBY» (nHanee mo Tekcty [Iporpamma) coomeemcmeyem Tpe-
ooBanusm OI'OC mo Hampasiienuto 35.04.03 —Arpoxumus u arponouBoBenicaune. I[Iporpamma co-
depoicum BCE OCHOBHBIE paslielibl, coomegemcmeayem TPpeOOBAHUSIM K HOPMAaTHBHO-METOAMYECKUM
JOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme akmyanvnocms yuaeOHON TUCHUILIMHBL B paMKax peaju-
saruu OTTOIT BO we nodnesxcum comnenuro — MTUCIUTIIMHA OTHOCHTCS K BApPUATUBHOM YacTH yueo-
Horo 1ukia — b1.B.07

3. IlpeacraBnennsie B [Iporpamme wyesru AMCUUIUIMHBI coomeemcmeyiom TPeOOBaHUSIM
®I'OC namnpasnenus 35.04.03 — «ArpoXuMUs U arporo4BOBEICHUE.

4. B cootBerctBuu ¢ [Iporpammoii 3a qucruruinHoi «OpraHuyeckoe BelIecTBO MOYB» 3a-
KPEIUICHO 2 YHUBEpCAIbHBIE KOMIICTCHIIUU U 3 npogheccuonanbnvle Komnemenyuu. JJuCUIIINHA
«OpraHnueckoe BeLIECTBO TMOYB» U MpejcTaBieHHas lIporpamma cnocobmna peanusoséams WX B
00BSIBIICHHBIX TPEOOBAHUSX.

5. Pesynomamot 00yuenus, npeactaBieHnble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BJIAJIETh COOMEemcmayiom Crelu(uKe U CONEPKAHUIO TUCIUILTUHBI U QeMOHCIMPUPYION 803MOHC-
HOCMb TIONyYEHUS 3asBIEHHBIX PE3yIbTaTOB.

6. OOmiast TPyAOEMKOCTh TUCHUILTUHBI «OpraHMYecKoe BEMIECTBO MOYBY» COCTABISET 3 3a-
yéTHbIX equHuIlbl (108 vaca).

7. VHdopmarus 0 B3aMMOCBSI3U M3Y9aeMBIX TUCIUIUTMH M BOTIPOCAM HMCKITIOYECHUS JTyOIH-
POBaHHUSI B COJIEP)KAHUU TUCIUIUIUH coomegemcmeyem AercTBUTenbHOCTU. Juciumiuna «OpraHu-
YECKOE€ BEILECTBO MOYB» B3auMocBsizaHa ¢ Apyrumu gucruminHamu OITOIT BO u YyeOHoro miana
no HampasieHuto 35.04.03 —Arpoxumus M arpono4YBOBEJCHHE, U BO3MOXKHOCTh JTyOJIMPOBAaHUS B
COJIepKaHUU OTCYTCTBYET. [I0CKONBKY MUCIMILIMHA HE MPEeIyCMaTPUBACT HAJTMYME CHEIHaTIbHBIX
TpeOOBaHUI K BXOJIHBIM 3HAHHSIM, YMEHHSIM M KOMIIETEHIIUSM CTYJIEHTA, XOTS MOXET SBISATHCS
NPEIIECTBYIONICH ISl CIIEUATbHBIX, B TOM YHUCIe MPO(EeCCHOHANBHBIX JUCIUILTHH, UCTIONb3YFO-
IIMX 3HaHUS B 00JIACTH MMOYBOBEIEHUS B MPO(EeCCHOHANBHOM JesITeIbHOCTH OaKkaiaBpa 1o JaHHOMY
HAIPaBJICHUIO TIOJTOTOBKH.

8. IlpexacraBnennas IlporpamMma mpearnosiaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTUH, UCTIOIh3yeMbIC TIPH peaTU3aIliy Pa3InIHBIX BUIOB YU4eOHOH paboTel. Dop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI coomseemcmayom crieliupuKe TUCIUIIIHHBIL.

9. Ilporpamma aucruruimHbl «OpraHUYecKoe BEUIECTBO TOYBY MPEANOIaraeT 3aHsATHS B
UHTEPaKTHUBHOHN Qopme.

10. Bunel, conepkaHue U TPYAOEMKOCTh CaMOCTOSATENBHON pabOTHl CTYACHTOB, MPEICTaB-
nennble B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOJATOTOBKE BBITYCKHHUKOB, COJEpkKa-
mmMcest Bo @I'OC BO nanpasiennst 35.04.03 —ArpoxuMus 1 arporovBOBE/ICHHE.
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11. IIpencraBneHusie u onucanubie B [IporpamMmme GpopMbl mekyuyeri ONIEHKH 3HaHUHA (OTIPOC,
00CyX/IeHUE OTIENbHBIX BOIIPOCOB), coomgemcmayiom cnenupuke TUCHUIIIMHBI U TPeOOBAaHUIM K
BBIITYCKHHKaM.

dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUHM CTYIEHTOB, NpenycMorpeHHas IIporpammon,
OCYILECTBIIsIETCS B (hOpMeE K3aMEHa, UTO coomeencmeayem CTaTyCcy NTUCHMILIMHBI, KaK JTUCLIUILIH-
HBI BapuaTUBHOHN YacTu yueObHoro nukia — b1.B.07 ®I'OC nanpasnenus 35.04.03 — «Arpoxumus u
arpoIroYBOBEICHUEN.

12. ®opmbI O1IeHKH 3HAHMIH, TTpeacTaBiIeHHble B [Iporpamme, coomseemcmsyrom crienuduke
JUCLUIUIMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

13. VYuyebGHO-MeTOonMYECKOE OoOecreyeHne JUCUUIUIMHBI IPEeACTaBIeHO: OCHOBHOM JnTe-
parypoii — 6 UCTOUHUKOB (0a30BbIN YUEOHHK), JONOTHUTEIBHON UTEPaTypol — 4 HAMMEHOBaHUS,
MeToAuYeCcKHe yka3aHusd - 1 ucrounuk u coomeemcmeyem TtpeboBaHusM PI'OC nanpasieHus
35.04.03 —Arpoxumus 1 arporoYBOBEICHHE.

14. MarepuanbHO-TeXHUYECKOE OOecreueHre AMCLUUIUIMHBI COOTBETCTBYET cHeluduke
JUCIUTUTMHBL «OpraHuyecKoe BEIIECTBO MOYBY» U 00ECIeUnBaEeT MCIOJIb30BaHUE COBPEMEHHBIX 00-
pa30BaTENIbHBIX, B TOM YHMCJIE HHTEPAKTUBHBIX METOZ0B O0yUYCHMSL.

15. Meroaudeckue peKOMEHIAINH CTYIEHTaM W METOIMYECKHE PEKOMEHIAalluH Tperno/jaBa-
TEJIAM 10 OpraHu3anuy oOy4YeHMs 10 AUCUUILIMHE AT NPEACTaBICHUE O cleluduKe 00ydeHHs
no aucuuiuimHe «OpraHnyecKoe BemecTBO OYBY.

OBIIUE BbIBO/IbI

Ha ocHOBaHMU NPOBEIEHHOM PELIEH3UHU MOXHO CJIENaTh 3aKJI0YEHHE, YTO XapaKTep, CTPYK-
Typa U cojepkaHue paboueil mporpaMmsl JUCUUIUIMHBI «Opranuyeckoe BemecTBo 1nousy OITOII
BO no maructp), pazpadoTtannas npopeccopoM Kadeapsl HOUBOBEIEHHS, TEONOIUH U JaHmadTo-
BE/ICHUs JIOKTOpOM Ounosiorndeckux Hayk B.I'. MaMmoHTOBBIM cooTBeTcTBYeT TpeboBanusimM OI'OC
BO, coBpemeHHBIM TpeOOBaHHMSIM SKOHOMHUKH, PBIHKA TpyJa M TO3BOJMUT MpHU €€ pealu3aluu
yCIIEHIHO 00ecnevynuTh (GOPMUPOBAHUE 3asIBICHHBIX KOMIETEHLIUH.

Peuenszent: Topuun C.I1., 1.6.H., 3aBeayromuii kageapoi arpOHOMUYECKOM, OMOTOTHYECKON XH-
muu 1 paguonoruu PI'AY-MCXA umenu K.A. Tumupssesa

« » 202 r.

(rozmncs)
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