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. HEJIb 1 3AJJAYU TN CHHUTIJIMHBI

Heub: nath cTyaenTaM Oosiee yriryOIeHHOE PEeACTaBIeHHEe 00 OPraHMYECKOM BEIIECTBE MOYB,
€ro CTPOCHHUH U CBOMCTBAX B aCHEKTEe HEOOXOAMMOCTH OLEHKH €ro T00anbHBIX OnoCchepHBIX
(GYHKIMH M PKTyIMpPOBAaHHE TYMYCHOTO COCTOSIHHS IIOYB HAa HOBOM YPOBHE,

3agaun:

1. O3HakomiileHHWE C HCTOpUEH H3y4YeHHS IOYBEHHOTO Tymyca, paboTaMH HCCIleoBaTeNe
XVIII-XX BB, COBpeMEHHBIMH UCCIICIOBAHUSIMH;

2. V3ydeHue OCHOBHBIX MOHATUN M HOMEHKJIATYPbhI TYMYCOBBIX COCIMHEHHIA;

3. O3HakOMJIEHHE C COCTaBOM, CTPYKTYpOil M CBOMCTBaMM pa3IUYHBIX Ipynn U ¢paxuuit
opranunyeckoro BemectBa 1ouB (OBII); pa3nuuHbiMH  METOJAAMH HX BBIACICHUS U
UCCJICIOBAHMUS.

4. bonee yrmyOneHHOE H3yYEHHE TEOPETHYECKHUX ACIEKTOB Ipolecca TyMHU(DHUKAIMH, Kak
HEOTHEMJIEMOT'O TOYBOOOPA30BATEIBLHOTO MpPOLIECCa, SBISIOLIETOCS OJHUM M3 BaKHEHIIMX
Onoc(epHBIX TPOIECCOB W YHHUBEPCATBHBIM MEXAaHU3MOM TpaHCHOpPMALUKM OpPTraHUYECKHX
OCTaTKOB.

5. 3HaKOMCTBO C CHUCTEMOM IMOKa3aTejiell TYMYCHOI'O COCTOSIHUSI IIOYB U BO3MOXKHOCTBIO HX
MPAKTUYECKOTO MPUMEHEHHUS B HAYYHBIX U MPUKIIAJHBIX UCCIIEIOBAHUSIX;

6. OcBoeHME  METOIMYECKMX TNPHUEMOB M  HAaBBIKOB  W3YYEHHUS, BBJICICHUA U
dpaxuonuposanust OBII, a Ttaxke — aHanu3a ¥ MHTEPIPETALUU JAaHHBIX B COOTBETCTBHH C
COBPEMEHHBIMHU IIPEICTABICHUSMHI O CTPOCHUH U CBOMCTBaX 'YMHUHOBBIX BEIIECTB;

7. 3HaKOMCTBO C OCHOBHBIMH IMOAXOJaMHU M MEXaHH3MAMH pETYTUPOBAaHUS TyMYCHOTO
COCTOSIHUSL M TUIOAOPOAWS TIOYB, MPEJOTBPALICHHUS IPOLECCOB ACTYCU(PUKAINH HACTPATaluu
rymyca.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JucuumnnuHa «YTOpaBlieHHE TYMYCHBIM COCTOSIHHEM IIOYB» OTHOCHTCA K Oioky 1
«ductumummaey  yaeOHoro Turana mo HamnpaeieHuto 06.03.02 «[louBoBeneHue» mpoduib
«YmpaBieHue 3eMelIbHBIMU pecypcaMu» W SBIsieTCS AUCHMILIUHONW dYacTd, (QopMHUpyeMon
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUN, U3yJaeTcsl B / CEMECTpe.

bazupyertcst Ha 3HAHUSAX, YMEHUSIX, HaBbIKaX, MOJYYCHHBIX CTYJACHTAMH Ha MPeIbIIyleM
YpPOBHE oOpazoBaHus CIIETYFOIIINAX JUCIATUIVH: «I"eonorus», «MuHepanorus»,
«[TouBoBenenuey», «llouBa kak OCHOBa MPOJOBOJILCTBEHHOW O€30MacHOCTHY», «YYEeHHE O
MOYBEHHBIX CBOWCTBAaX U Imporeccax», «Xumus, «OOmas W HeopraHuveckas XuMUs,
«AHanmuTH4eckas, ¢uznyeckas M KOJUIOMAHAS XUMHs», «OpraHudeckas xumusy, «Teopus u
MPAKTHKa XUMHYECKOTO aHaimm3a», «MeToauka arpoXuMUYeCKOro M arpodKOJIOTHYeCKOTrO
MOHHUTOpHHTaY», «l'eoboTanuka», «OOmas oskomorus», «['eorpadus mouy», «buomgOrUNY,
«ATPOKIIMMATOJIOTHS», «XUMHUS TOYB», «buoreoxumus», «METOIUKH arpoOXUMUYECKOTO U
arpodKOJIOTUYECKOT0 MOHHMTOpPUHTay, «3emiesenuey», «PacTeHHeBOACTBO», «ATPOIKOIOTHSI.
«ITouBeHHO-MaHAMA(PTHOE MPOESKTUPOBAHUEY, « IKOJOTUUECKH O€301MacHOE PACTEHUEBOJICTBO,
«3eMIIenonbOBaHNe u 3eMJIEYCTPONUCTBOY, «Qpo3us u Jerpaaanus MIOYBY,
«MopdoaHanuTHIecKas JUArHOCTHKA ITOYBY.

3HaHMS, YMEHHS ¥ HaBBIKHM, IOJYYCHHBIE MPU MPOXOKACHUU TUCIHUIUIUHBL, OyIyT
UCIIONIb30BaHBl B TIPOIECCe  OCBOCHMS  0a30BBIX,  BAPUATHBHBIX  JIUCITUIUINH:
«ATpOTOYBOBENICHUEY, «ATPOXUMHSY», «ONTUMU3ANMS TUIOJOPOAUS TOUB», «YTpaBJICHUE
3eMeNbHBIMHA pecypcammy», «llouBa Kak OOBEKT SKcrepTHOW omeHkm», «lIpoekTupoBaHue
PEKyIbTUBALIMA  3EMEJbY, «[IpoexkTupoBaHue  aJaNTUBHO-TAHIIIAPTHBIX  CHCTEMM.
«OCco0eHHOCTH 3eMeNbHBIX pecypcoB MpkyTckod obOimactu» W Jp., a Takxke s ydeOHo-
MPOU3BOJICTBEHHBIX MPAKTUK, BHITOTHEHUS TUTIOMHBIX TPOEKTOB H JIp.



I11. TPEBOBAHWUS K PE3YJIBbTATAM OCBOEHUSA JUCHHUIIJIMHBI

[Ipouiecc ocBOeHUS MUCHUIUIMHBI HampaBlieH Ha (GOPMUPOBAHHE KOMIETCHIIMH B
cootrBercTBuu ¢ ®I'OC BO u OIl BO mo pgannomy HampasieHuto moaroroBku 06.03.02
«[TouBoBenenue» npoduiib «YpaBICHHE 36MEITbHBIMHA PECYPCAMU:

IIK-3: Crnocoben K opraHm3alid H TMPOBEJACHUIO TIOJIEBOTO, KaMepaJbHOTO,
1a60paTOPHOTO ATAlOB arpOXMMHUYECKOr0o OOCJIENIOBaHMS IIOYB; BIJIAJIETh METOJaMU
OMOMHIMKAIIUHU, arpOIKOJIOTMYECKOT0 MOHUTOPUHIA, arpOXUMHUYECKON OLICHKU TOYB U 3€MEJb;
VIPaBISTh TYMYCHBIM COCTOSHMEM M ONTHMH3UPOBATH IUIOJAOPOIHME IIOYB; peIIaTh 3ajadd
arpoOXMMHUU U arporovyBOBE/ICHUS; MPUMEHSATh CUCTEMHBIA MOIXOJ B 00JIACTH SKOHOMHUYECKOMN

OIICHKHU IOYB, MPUPOI0IOIb30BAHUS
Ilepeyens MuIaHNpPyeMbIX pPe3yJIbTATOB 00y4eHHs 110 JUCIUIIHHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUs] KOMIIETEeHIU

Komnerenuus HuaukaTopsl Pe3ysabTaThl 00yueHHsI
KOMIIeTeHIIii
IIK-3 HIK nx3a e 3HaTh: OCHOBHYIO TCPMHHOJIOTHIO; TCOPECTHUCCKUEC
CrocobeH k opranmzanuu | CriocoOeH (hyHIaMEHTAIIbHBIC OCHOBBI IOYBOBEICHUS, XUMUHU T'yMyca

Y TIPOBEAECHUIO MOJIEBOTO,
KaMepaJbHOTO,
71a00paTOPHOTO ATAIOB
arpOXUMHUYECKOT0
o0creToBaHus TI0YB;
BIIQJIETh METOAAMHU
OHMOWHINKALINH,
arpo3KOJIOTUYECKOTO
MOHUTOPHHTA,
arpOXMMHUYECKON OLICHKU
[I0YB U 3€M€JIb; YIPaBJIATh
TYMYCHBIM COCTOSIHUEM U
ONTUMU3UPOBATH
IUI0JOPOIUE TIOYB; PELIATh
3a/1a4dl arpOXUMHHU U
arponoYBOBENCHUS;
MPUMEHSTh CUCTEMHBIN
MOJIXOJ] B 00J1acTH
SKOHOMUYECKON OL[EHKHU
MOYB,
MIPUPOJIONIOJIb30BAHUSA

arpoOXUMHUYECKON
HaBbIKaMU TPOBEACHUS
CPaBHUTEIBHOTO aHAIM3a
Y MHTEpIpeTalun
PE3YJIbTATOB MOIYYEHHBIX
JIAHHBIX arpOXUMHYECKHX
HCCJIEIOBAaHUH,

OpraHu3aiiu u
MPOBEJICHHUIO MOJIEBOTO,
KaMepalbHOTO,
1ab0paTOPHOTO ITAIOB
arpoXMMHUYIECKOTO
00CIIeI0BaHHS [T0YB;
BJIaJIcCT METOIaMU
OHMOWHINKALINH,
arpo3KOJIOTHUECKOTO
MOHHUTOPHHTA,
arpoOXMMHUYECKOU
OIICHKH TI0YB U 3€MEJIb.

1I0YB, CUCTEMATUKY OpPraHUYECKUX COCIMHEHUH MOYBHI,
TEOpPETUIEeCKHE OCHOBHI (POPMUPOBAHHS T'yMyca ITOYBHI,
MIPOSIBJIICHUST [TOYBOOOPA30BATEIBHBIX 3JICMEHTapHBIX
MIPOIIECCOB, BIHMSHUS PAa3IMUHBIX (PAKTOPOB HA TPOIIECCHI
TYMU(UKAIMA U TYMYCOHAKOIUICHHUS, BIUSIONINX HA TEHE3UC,
3BOJIIOLIMIO, TIOIOPOAME U IKOJIOTUIECKYIO YCTOHUNBOCTh
MMOYB, MX CBSI3b C YCIOBUAMH U (haKTOpaMu IIOYBOOOPa30Ba-
HUS ¥ TYMYCOHAKOIUICHUSIB (JOPMHUPOBAHUH €CTECTBCHHBIX,
arpOreHHBIX U aHTPOINOI€HHO-HAPYIIEHHBIX MOYB; MOAXO0/bI
ONpENEeNICHNUsT W METO/bl PETYJIMPOBAHUS UX TYMYCHOTO
COCTOSIHUSI, YPOBHEH UX €CTECCTBEHHOTO U MPUOOPETCHHOTO
IUIOI0OPOINS, COXPAHEHUS IKOJIOTUICCKUX (DYHKIHHA U
O0ropazHO0Opa3usl pa3HBIX TUIIOB MTOYB, ONTHMHU3ALIUI
BO3MOHOCTEHN MX UCHOJIB30BaHUS B X031 CTBEHHOMN
JIESITENIbHOCTH YEJIOBEKA.

e YMeTh: IPOBOAUTH NOJIEBBIE, KAMEPAIbHBIE U
nmabopaTOpHBIC UCCIICAOBAHIS, OTIPEICIIAT, AHATH3UPOBATh U
XapakTepU30BaTh MOPGHOJOTHUCSCKHI U TeHETUIECKHUI THIT
MOYB, DJIEMEHTAPHbIE IOYBOOOPA30BATENbHBIE U MPOIECCH U
IPOIIECCH TYMHU(DHUKALINH, ONPEACISITh OCHOBHBIC MEI0-
MOpGhO-aHATUTUIECKHE OCOOEHHOCTH I'YMYCHOTO COCTOSIHUS
MOYB, CBOICTBA U COCTaB I'YMYCOBBIX BEIIECTB MPUPOJHBIX U
arporioyB M UX B3aUMOCBSI3b (PAKTOPAMHU H YCIOBUIMHU
IMOYBOOOPA30BAHUS HA OCHOBE SKCIICPUMECHTANBHBIX TaHHBIX U
PEKOMEHAOBATh PEaTU3aINI0 HEOOXOIUMBIX arpOTEXHOIIOTHH,
PEKYIBTHBAIMOHHBIX H PEMEAHAIIHOHHBIX PadoT,
MIpUMEHEHHE YI00pEHHUH U TS ONTUMHU3AIUH IDIOAOPOAHS U
TYMYCHOTO COCTOSIHUS IOYB, IPEJOTBPAIIECHUS IPOLIECCOB
JeTpajanuy 1 JeryMA(DUKAIUH ITOYB B Pa3ITUIHBIX
MPUPOIHBIX OMOKITMMATHUECKHIX 30HAX.

e Buagernb: HaBbIKAMU MIPOBEACHUS arpO-3KOJIOTHYECKOTO
MOHHTOPHHTIA 3€MeJlb, TPOBEJIEHUS TOJEBBIX U 1a00OPATOPHBIX
UCCJIeOBaHUM NIOYB NMPUPOJHBIX U arPO3KOCUCTEM,
MEeTOaMU OMOWHINKAITUH, TeTOMOP(POIOTHIECKOTO,
CPaBHUTEIHHO-TEOrpa)UIeCKOTO U Jp, . aHAJHM30B, OMHCAHUSI,
HHTEPIPETALMH, U OLIEHKH CBOUCTB, TYMYCHOT'O COCTOSIHUS U
IJI0JOPOIUS MOYB MPUPOAHBIX U arpOIKOCUCTEM, YCIOBUN U
TPEHIO0B OYBOOOPAa30BaHUS U TYMU(PHUKAIINH, & TAKKE -
HaBbIKaMU COCTaBJIEHUS] OTYETOB U PEKOMEHIAIHH 1Mo
ONTUMHU3AIMU TYMYCHOTO COCTOSTHHS ITOYB, pa3paboTKe CXeM
MPOBENIEHUST HEOOXOAMMBIX arpOTEXHUIECKUX,
peMeINalMOHHBIX U PEKYJIbTUBAIMOHHBIX MEPOTIPUATHH /1JI4
pelleHrs HayYHO-TIPUKJIAIHBIX U MPOM3BOJICTBEHHBIX 3a/1a4
CEJILCKOT'0 X035MCTBA.




IV. COIEPXAHMUE U CTPYKTYPA JUCIUIIJINHBI

O0beM MMCHMIIMHBI cOCTaBJsieT - 144 waca, 4 3.e., B TOM YHCIe; ayIuTOpHas Harpy3ka — 54 dac, KOoHTakTHas pabora — 67 gacoB (47%),
camocTosiTenibHass pabora - 41 wacoB (29%). Peanmmsyercss ¢ HMCIONb30BaHHEM JIIEKTPOHHOTO OOYYCHHUS M JUCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TexHoJorui 26 yacos (54%) ot ayauTopHOIi Harpy3ku). opMa MPOMeKYTOYHOI aTTecTanuu: Ik3ameH (36 yac.).

4.1 Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BU/I0B y‘leﬁHLIX 3aHATHI M OTBEJEHHOI0 HA HUX KOJIHYECTBA
AKAACMHUYIECCKHUX YaCcoB

Ne Pazaen qucuMminHbl/TEMa 5 Buanl yueoHoii padorsl, ®opMa TeKylero KOHTPOJIs
n/H E < BKJIIOYASl CAMOCTOSITEIbHYIO padoTy ycneBaemocTu/
" g E 00y4yaoIuXcsl, NPAKTUYECKYI0 NOATO0TOBKY U ®Dopma POMeKYTOUHOM
= § ’E' g TPYA0eMKOCTh (B 4acax) aTTeCcTAllNN
] E 22 KonrakTHasi padoTa npenoaaBareJisi s 8 (o cemecTpam)
z e % ot ¢ 00y4aloIUMHCS =
o :g « E Jlexuus CemuHap/ Koncyin- E g8
= E NnpakTH4yecKoe Tanus S E
= 5 JabopaTopHoe 8 E
= 3ansaTue/
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. I'ymyc 1 ero poJib B IpHpoie. HCTOPHUS 7
HCCJICJOBAHUI
2 Tema 1. Opranudeckoe BEMIeCTBO MOYB U 6,1 1 4 0,1 1 Ycerasiii onpoc. KCP, tectupoBanue..
METOJI0JIOTUIECKHE TIOAXO0/IBI €r0 U3YYEeHHUS MHCbMEHHBIE pab0ThI, OTYETHI 110
71a0.-mpaKT. paboTam. TOKIaIbl-
TIpe3eHTaIMU pedeparsl
3 Tema 2. MicTopus vccnenoBaHusl OpraHMYECKOro BEIIECTBA 2 1 1 Yerusiii onpoc, KCP, TectupoBanue.
TIOYBBI pedeparsl, MUCEMEHHBIE padOTHI,
JIOKJIaJIpI-ITPE3EHTAINHN pedepaTsl
4 Pasnen 2. I'ymycoBbIe BellecTBa MOYBbI, €r0 COCTaB, 7 Y CTHBI onpoc, TECTUPOBAHUE.
CTpOeHHe U CBOICTBA pedeparsl, MUCEMEHHBIE pabOTHI,
JIOKJIaJIbI-ITPE3EHTAIN
5 Tema 3. HoMeHknaTypa opraHM4ecKoro BelecTBa NoYB 5,05 1 2 0,05 2 VYernsrii onpoc. KCP, TectupoBanue..
MHCEMEHHBIE pabOThI, OTYETHI IO
71a0.-TIpaKT. paboTam. TOKIaIbl-
Ipe3eHTalnu pedepaTs
6 Tema 4. CocTaB 1 CBOHCTBa OpraHU4ecKoil (OMOTeHHOH) 12 1 0,1 2 VYernsrii onpoc, KCP, TectupoBanue,
YaCTH MOYBHI KAK HCTOYHHKA T'YMYCOBBIX BEIIECTB. MHCEMEHHBIE OTBETHI, pedeparsl




7 Tema 5. ['ymycoBble BemecTBa Kak 0coOBIH Kitace 10,1 2 4 0,1 4 VYernsrii onpoc. KCP, Tectupoanue..
MIPUPOJTHBIX COETMHEHUN M METOJIbl HX U3yUYECHUS NHChMEHHBIE Pa0OTHI, OTYETHI 110
71a0.-npaKT. paboTam. JOKJIaabl-
Tpe3eHTaIH pedepaTs
8 Tema 6. CTpoeHHE 1 CBOCTBA TYMYCOBBIX KHCIIOT. 10,1 2 4 0,1 4 VYerasrit onpoc. KCP, TectupoBanue..
MTICEMEHHBIE Pa0OTHI, OTYETHI 1O
7a0.-TpaxT. paboTaM. JOKJIaIbl-
Tpe3eHTaImn pedepaTs
9 Tema 7. OpraHo-MuHEpaTbHBIC COSTUHEHHUS B ITIOYBAX 51 1 2 0,1 2 VYerasrit onpoc. KCP, TectipoBanue..
MTICEMEHHBIE PabOTHI, OTYETHI 11O
7a0.-TpaKT. paboTam. JOKJIaIbl-
npe3eHTaluu pedeparsl.
10 Tema 8. OnTHueckue CBOICTBAa T'YMHHOBBIX BELIECTB U 7,05 1 4 0,05 2 Ycerusiii onpoc. KCP, tectupoBanue..
MIPUMEHEHUE CIIEKTPaJIbHBIX METOI0B B XUMHHU I'yMyca NHCHbMEHHbBIE Pa0OTHI, OTYETHI 10
n1a0.-MpaKT. paboTaM. JOKJIaabl-
npe3eHTalnu pedepars
11 Pazpnen 3. Ipouecc ryMmupukanum Kak yHuBepcajabHOe
3BeHO TpaHcGOpMaly OPraHUuYeCKUX 0CTATKOB B
npupoae
12 Tema 9. CoBpeMEHHbIE TEOPETUUECKUE OCHOBBI IIPOLIECCA 10,1 2 4 0,1 4 VYernslii onpoc. KCP, TectupoBanue..
ryMH(UKAIMN U 3BOJIIOIHS B3TJISI0B MTICEMEHHBIE pabOThI, OTYETHI 110
7a0.-TpaKT. paboTaM. JOKJIaIbI-
TIpe3eHTaIMU pedeparsl
13 Tema 10. I'ymycoBsIit poHiTh KaK HHTETPATHHBII 8,1 2 4 0,1 2 Yernsrit onpoc. KCP, tectupoBanmue..
MI0Ka3aTelb MHTEHCHBHOCTH TIpoliecca MTICEMEHHBIE pabOThI, OTYETHI 110
ryMycoo0pa3oBaHus 1 (POPMHPOBAHUS CUCTEMBI 71a0.-npaKT. paboTam. JOKJIaabl-
I'YMYCOBBIX BEILIECTB TI0UBBI npe3eHTalnu pedeparst
14 Paznen 4. T'ymycHoe cocTosiHue mouB Poccun u MeToabl
€ro ONTHMH3AINKI
15 Tewma 11. ITokazarenu ryMyCHOTO COCTOSIHUSI OCHOBHBIX 12,1 2 4 0,1 6 Ycerasiii onpoc. KCP, TectupoBanue..
tunoB noyB P® u Bocrounoii Cubupu u reorpaduueckue MHCbMEHHBIE pabOThI, OTYETHI IO
3aKOHOMEPHOCTH U3MEHYHMBOCTH COCTaBa U CBOMCTB 7a0.-TIpaKT. paboTam. JOKJIaIbl-
rymyca npe3eHTaluu pedepars
Tema 12. [Tyt 1 METOIBI PETYIMPOBAHUS M ONITUMH3AIINN 10,1 2 4 0,1 4 VYerasrit onpoc. KCP, TectupoBanue..
T'YMYCHOT'O COCTOSIHHUS ITOYB B YCJIOBHAX TEXHOT'€HHBIX U MMMCEMEHHBIE pabOThI, OTYETHI 110
arpo-3KocucTeM 71a0.-npaKT. paboTam. JOKJIaabl-
MIpe3eHTaIMU pedeparsl
HUTOI'O: 98 18 36 1 41




4.2 Ilnan BHeayIMTOPHOI CAMOCTOSITEIbHOM Pa00ThI 00y4alONIUXCH MO TUCIHUIUIUHE

Cemectp |HasBanwme pasnena, TeMbl CamocrosrenbHas paboTa 00ydJaromuxcs O1eHOYHOE CPEICTBO YuebHo-
Bun camocrosiTensHOM paboTHI Cpoku TpymoeMKoCTh METOQMYECKOe
BEITIOTHEHUST  |(9ac.) obecricueHne
CaMOCTOSTEIIbHOM
paboTsl
1 Paznen 1. I'ymyc u ero posis B
NpUpo/Ie. HCTOPHS
HCCJIel0BaHu
2 Tema 1. Opranuueckoe BemiectBo | [IpopaboTka BorpocoB Temsl 1. 1 Henens 4 VYerHbll onpoc, al, 64,
MOYB U METOA0JIOTMYECKHE [ToAroToBka K yCTHOMY ONpPOCY, TECTUPOBAHHIO, TECTUPOBaHMUE, Marepuaiabl Kypca Ha
MOAXOJbI €T0 U3YUCHUSA COCTaBJICHHUC MHCbMCHHBIX OTBCTOB IMUCBMCHHBIC OTBCTHI, O6pa3OBaTeHLHOM
[ToaroroBka pedepaToB, JOKIAI0B-TIPE3CHTALUH JOKJIajbl-IpeseHTanuy, (nopraie UI'Y
pedepartsl, 0TYET IO
nm0.-TIpaKT. paboTe
3 Tewma 2. Uctopus nccnenoanus | [IpopaboTka BOPOCOB TEMBI 2. 2 "Henenst VYeTHbll onpoc, al, 64, 65,
OpPraHUYeCcKOro BemecTBa Mo4YBbl | [IoArOTOBKAa K YCTHOMY OIPOCY, TECTUPOBAHHIO, MTMCHMEHHBIX TECTUPOBAHME, MaTepHasbl Kypca Ha
OTBETOB, pehepaToB MTICEMEHHBIC OTBETHI, 00pa3oBaTeILHOM
pedepaTsl noptaine UT'Y
4 Pazpnen 2. 'ymycoBble BemecTBa
TOYBBI, €r0 COCTAB, CTPOEHHUE H
CBOIICTBA
5 Tema 3. Homenkmnatypa IIpopaboTka BOIIPOCOB TEeMEI 3. 3 Henmens 2 YcTHEI ompoc, al, 61, 64, 06,
OpPraHNM4Y€CKOro BECIIECTBA MOYB HOHFOTOBK& K YCTHOMY OIIpOCY, TECTUPOBAHUIO, TMCbMEHHBIX TECTUPOBAHUC, Mate€puajbl Kypca Ha
OTBETOB, pedepaToB, JOKIaAOB-IPE3CHTAINI], OTIETOB 110 NHCbMEHHBIE OTBETHI, 00pa3oBaTeIbHOM
na0..mpakT. paboram JOKJIaAbI-TIpe3eHTanuy, |moprane UI'Y
pedepaTsl, OTUET 1o
nm0.-TIpakT. pabore
6 Tema 4. CocraB u CBOMCTBa [IpopaboTka BONpoOCOB TeMBI 4. 4-5 nenens YcTHBIH ompoc, al, 62, 01, 63,
oprannueckoi (onorenHoit) yactu | [loaroToBka K yCTHOMY OMpPOCY, TECTUPOBAHUIO, TUCHMEHHBIX TECTUPOBAHMUE, MaTtepuaisl Kypca Ha
MOYBHI KAK UICTOYHHMKA 'YMYCOBBIX | OTBETOB, pehepaToB, JOKIa0B-TIPE3EHTALNH ITUCEMEHHBIE OTBETHI, 00pa3oBaTeILHOM
BEILECTB. JOKIIaAbl-Ipe3eHTanuy, |noprane UI'Y

pedeparsl




rymupuKannum Kaxk
YHUBepPCAJILHOE 3BEeHO

TpaHchopManHuu OPraHuYecKux

0CTATKOB B PUpPOJIE

Cemectp |HazBanme paszena, TeMbl CamocrosTenbHas padboTa 00yyaronuxcst OLeHOYHOE CPEACTBO VYuebHo-
Bun camocrosTensHoM paboThI Cpoxku TpynoeMKocTh METOIUYECKOE
BBINOJIHEHHS  ((dac.) obecneueHue
CaMOCTOSITENILHOI
paboThI
7 Tema 5. 'ymycoBeie BemmecTBa kKak | [IpopaboTka BOPOCOB TEMEI 5. 6-7 Henmens 4 YcTHBI ompoc. al, a3, 01, 62, 63, 06,
0c00BIi KJTacC IPHPOIAHBIX [ToaroroBka Kk yCTHOMY ONPOCY, TECTHPOBAHUIO, MTUCEMEHHBIX TectupoBanue MaTepHansl Kypca Ha
COCIMHEHUI U METOMBI X OTBETOB, pedepaToB, JOKIIAIOB-TIPE3CHTAINI, OTYETOB II0 J1a0..- OTueTs! 0 Ma6.-TIpakT. |00pa3oBaTEIHLHOM
HN3YUCHUS MPaKT. paboTam pabotam, mucebMeHHBIE  |TopTane UT'Y
pacyeTsl, COCTaBICHUE
Ta0MHI, TOCTPOCHHE
JAarpaMm
8 Tema 6. CTpoeHue 1 CBOHCTBa [TpopaboTka BOpocoB TeMBI 6. 8 Henens 4 al, 61, 62, 64,
T'YMYCOBBIX KHUCIIOT. IloaroroBka k yCTHOMY OIPOCY, TECTUPOBAHMIO, IUCbMEHHBIX 65, 66, MmaTepuaibl
OTBETOB, peepaToB, JOKIAIOB-TIPE3CHTALUH, OTYETOB MO J1al..- Kypca Ha
MPakT. paboTam 00pa3oBaTeILHOM
nopraie UI'Y
9 Tema 7. OpraHo-MuHEepaIbHbIC ITpopaboTka BOIPOCOB TEMBI 7. 9-10 megens |2 YcTHBIi ompoc. al, a3, 61, 62, 63, 64,
COCOAUHCHUA B ITIOYBaAX HOHFOTOBKa K YCTHOMY OIIpOCY, TECTUPOBAHUIO, TMCbMECHHBIX TeCTI/IpOBaHI/Ie Mate€puajibl Kypca Ha
OTBETOB, pehepaToB, JOKIATOB-TIPE3CHTALNH, OTYETOB 110 J1a0..- Otyets! 0 71a0.-TIpakT. |00pa30BaTEIHLHOM
MpaKT. paboTam pabotam, muceMenHble  [mopTane UT'Y
pacyeTsl, COCTaBIICHUE
Ta0MnI, TOCTPOCHNE
JarpamMm
10 Tema 8. OnTHyeckne CBOWCTBA IIpopaboTka BOTIPOCOB TEMEI §. 11 menens 4 YcTHEIH ompoc. al, a3 62, 65,
T'YMHHOBBIX BEIIECTB U [ToaroroBka Kk yCTHOMY ONpOCY, TECTHPOBAHMUIO, TUCEMEHHBIX TectupoBanue MaTepHalbl Kypca Ha
MPUMEHEHUE CHIEKTPaJIbHBIX OTBETOB, pehepaToB, JOKIa0B-IPE3EHTALNI, OTYETOB 10 JI1ad..- OrtueTsl N0 Ja0.-PaKT. |00pa30BaTEILHOM
METOZI0B B XMMHUU T'yMyca IIpaKT. paboTam pabotaM, muceMeHHbIe  |mopTaie UT'Y
pacyeThl, COCTAaBICHUE
Ta0JINII, TOCTPOCHUE
JarpaMm
11 Paznen 3. Ilpouecc




Cemectp |HazBanme paszena, TeMbl CamocrosTenbHas padboTa 00yyaronuxcst O1eHOYHOE CPeNICTBO VYuebHo-
Bun camocrosTensHoM paboThI Cpoxku TpynoeMKocTh METOIUYECKOE
BBINOJIHEHHS  ((dac.) obecneueHue
CaMOCTOSITENILHOI
paboThI
12 Tema 9. CoBpeMeHHEIE IIpopaboTka BOIIPOCOB TEeMEI 9. 12-13 wenmens |4 YcTHBI ompoc. al, a3, 61, 62 66,
TeopeTHYeCcKre OCHOBHI nponecca | IloaroToBka K yCTHOMY OMPOCY, TECTUPOBAHUIO, TUCHMEHHBIX TectupoBanue MaTepHansl Kypca Ha
TYMU(DUKAIAA ¥ SBOIIOIISL OTBETOB, pedepaToB, JOKIIAIOB-TIPE3CHTAINI, OTYETOB II0 J1a0..- OTueTs! 10 1a0.-TIpakT. |00pa30oBaTEILHOM
B3TJIAIOB MPaKT. paboTam pabotam, mucebMeHHBIE  |TopTane UT'Y
pacyeTsl, COCTaBICHUE
Ta0MHI, TOCTPOCHHE
JHarpaMm
13 Tema 10. I'ymycoBslit mpoduiib [TpopaboTka BorpocoB Temsl 10. 14 vepens YcrtHbI# onpoc. al, a2, a3, 61, 62, 63,
KaK MHTErpaJIbHbIN [10Ka3aTelb IloaroroBka k yCTHOMY OIPOCY, TECTUPOBAHMIO, IUCbMEHHBIX TectupoBanue Martepuansl Kypca Ha
WHTEHCHUBHOCTH TIpolLiecca OTBETOB, pehepaToB, JOKIAI0B-IPE3CHTALIUH, Otyersl 110 71a0.-NpakT. |00pa3oBaTEIHLHOM
ryMycoo0pa3oBaHHs 1 pabotaM, muceMeHHble  |mopTaie UT'Y
(OpPMUPOBAHUSI CUCTEMBI pacyeTsl, COCTaBICHUE
T'YMYCOBBIX BELIECTB ITOYBBI TabJIH1l, TOCTPOCHUE
JarpamMm
14 Paznen 4. T'ymycHoe cocTosiHne
no4B Poccum u MeToanl ero
ONTHMM3ANUH
15 Tema 11. [Tokazatenu rymycHoro | [IpopaGoTats Bompocsl TeMbr 11. 15-16 venmenst |4 YcTHBI ompoc, al, a2, a3, 61, 62, 6.3,
COCTOSTHHSI OCHOBHBIX THIIOB 1T04YB | [TofroToBKa K yCTHOMY ONpPOCY, TECTUPOBAHHIO, IINCHbMEHHBIX TECTUPOBaHHE 66, MaTepuabl
P® u Bocrounoit Cubupu u OTBETOB, pehepaToB, JOKIAI0B-TIPE3EHTALNH, OTYETOB 110 J1a0..- OTYETHI 110 J1a0.-TIpaKkT. |Kypca Ha
reorpauuecKre 3aKOHOMEPHOCTH | IIPAKT. paboTam paboTraM, THCbMEHHbIE  |00pa30BaTEIbHOM
U3MEHYMBOCTHU COCTaBa U CBOMCTB pacuertsl, coctaBiieHue  (noptaie UT'Y
rymyca TaOJINI] JTaHHBIX,
MIOCTPOEHUE JUarpaMm,
JIOKJIaJIbl- IPE3eHTAIINU
16 Tema 12. ITyti u MeTO1bI [TpopaboTka BOmpocoB TembI 12. 17-18 4 YcTHbIi onpoc. al, a2, a3, 01, 62, 64,
peryJInpoBaHusd U ONTUMHU3ALUN IloaroToBka K yCTHOMY OIIPOCY, TECTUPOBAHUIO, TMCbMEHHBIX TecTupoBaHue Marepuaisl Kypca Ha
TYMYCHOTO COCTOSIHUS TIOYB B OTBETOB, pedepaToB, JOKIIATOB-TIPE3CHTAIN, OTYETOB 110 J1ao..- OTueTs! o 1a6.-TpakT. |00pa30BaTEILHOM
YCIIOBUSIX TEXHOTEHHBIX U arpo- IIPakT. paboTam paboram, mucbMeHHble  |mopTaie UT'Y
9KOCUCTEM pacyeTsl, COCTaBJICHUE
Ta0MIHI, NOCTPOCHHE
JarpamMm
OO0t 00beM CaMOCTOSATENFHON pabOTHI IO TUCIHILIHHE (Jac) — 50 yac 41

U3 HUX 00BEM CaMOCTOSATEIFHON paObOThl € UCIIOJIF30BAaHUEM JIIEKTPOHHOTO O0YUCHUSI U IUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX
TeXHoJIoTHuil (dac) - 26
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4.3 ConeprxaHue y4eOHOI0o MaTepuaja

Paznea 1. TYMYC ¥ ET'O POJIb B IIPUPOJIE. UCTOPUSI UCCJIEJOBAHUM.

Tema 1. Opranudeckoe BenecTBO MOYB U METO10JOTHYECKHE MOAX0/AbI €ro U3yYeHusl
O6ocHoBaHMe 1eNIK U 331a4 Kypca KaKk KOMIUIEKCHOTO U3y4YeHHs BOIPOCOB I'yMycO0Opa30oBaHUs
U TpaHc(hopManuu OpraHMYECKOrO BEUIECTBA MOYB, BBISBICHUS B3aUMOCBSI3U OMOXUMHUYECKOTO
COCTaBa MCTOYHHMKOB M IMOYBEHHOTO I'yMyca, METOAMYECKHX W METOJOJIOIMYECKHUX IOAXO0JI0B
W3YYCHUS T'eHEe3WCa TYMYCOBBIX BEIIECTBA, UX CBOWCTB, CTPOCHHS, MPOILIECCOB T'YMH(PUKAIUH,
nyTel U MPaKTUYECKUX MPUEMOB YIIPABIECHUS TYMYCHBIM COCTOSSHUEM U TUIOJAOPOIUEM ITOYB.

OyHKIMY TyMYCOBBIX BEIIIECTB B TOUBax u Ouocdepe. Perynsaropnas GyHKIHS T'yMyCOBBIX
BemlecTB. [IpoTtexTopHas (GyHKUusS TryMmycoBbIX BemlecTB. ®Dusmnonoruueckas GyHKIUS
T'YMYCOBBIX BEIIECTB.

Ponp rymyca Kkak perynstopa yCTOMYHMBOCTHM CHCTEMbI  «pPacTEHHE-TIOYBa» B
Te0JIOTUYECKON UCTOpHH 3eMiId. YdacThe rymyca B (hOpMUPOBAHMH TMOYBBI Kak OHOC(EpHOTro
€CTECTBEHHO-MCTOPHUECKOTO Tea.

Tema 2. UcTopus HcCi1eI0BAHNSI OPTAHMYECKOT0 BEelIeCTBA MO4YBbI

Hctopusi uccienoBaHuii M B3INIAJ0B HAa HOMEHKIATYpy W TOHSTHE '"OpPraHUYEcKOe
BemecTBO MNouB". PoJIb PYCCKMX M COBETCKUX YYEHBIX B Pa3BUTUM YUYEHHUSI O TYMYCOBBIX
BemectBax. Pabotel I.A. KocteiueBa, A.A. Illmyka, B.P. Bunbsamca, 1.B. Tiopuna, E.H.
Tpounkoro, M.M. Kononosoii, JI.H. Anexcannposoii, B.B. Ilonomapesoii u ap.

Paznen 2. 'YMYCOBBIE BEHIECTBA IIOYBbI, EI'O COCTAB, CTPOEHUE U
CBOICTBA

Tema 3. HomeHK/I1aTypa OpraHu4ecKoro BeuecTsa mo4s.

Pa3Hble acmekThl TeHe3nca OpraHHYecKoro BemiecTBa MouB. COBpPEMEHHBIE CXEMBI
HOMEHKJIATypbl OpPraHMYecKOro BellecTBa nmoyB. OpraHuyeckas U MUHEpAJIbHas 4acTh IOYBBI,
s1a¢oH.

['ymyc kak OMOreoreHHoOe BelecTBO. ['eHe31c KOMIOHEHTOB r'yMyca: F'yMUHOBBIX KUCIIOT,
(byIbpBOKHCIOT, THMAaTOMENIAHOBBIX KUCIIOT, T'yMUHOB. HoMeHKI1aTypa rymyca.

Knaccudukanust rymycoBbIX BeliecTB. 3HaueHHEe cucrtemaru3anuu. Crnenududeckue
TyMYCOBBIE€ BEIIECTBA, IPOTYMUHOBBIE BEIIECTBA W MHUIMEHTHl. [yMHH, TyMUHOBEIE,
reMaToMeNaHoOBbIe U (yJIbBOKUCIOTH. MeTobl pa3ieieHusi 1 0OCOOEHHOCTH COCTaBa M CBOMCTB
I'B.

Tema 4. CoctaB u cBoOlicTBa OpraHu4veckoid (0MOreHHO#) 4YacTH MNOYBbI KakK
HCTOYHUKA I'YMYCOBBIX BellleCTB.

Opranuyeckoe BEIECTBO KaK MCTOYHUK MPOAYKTOB CUHTE3a I'YMYCOBBIX BEIIECTB: COCTaB,
3amachl, UCTOYHUKU MOCTYIUIEHUS B MOYBY. THUIBI HAKOIUIEHHS OpPraHUYECKUX BEIIECTB B
nousax. [Iponecchl pa3nokeHns 1 MUHEpaIN3alliyd OpraHMueCcKHUX BEIIECTB: YCIOBUS, CKOPOCTh,
MPOAYKTHI NecTpykuuu. MHnuBuayansHble (Hecnennduueokue) OHOTeHHbIE BellecTBa (BOCKO-
CMOJIBI, JINMIU/BI, XJI0POPUILIT, OETKU, MOIUMIENTU b, AMUHOKUCIIOTHI, aMUHOCaxapa. YTJIeBObI,
JUTHUH ()JIaBOHOUBI, MUTMEHTHI W Jp.), UX COCTaB U CBOICTBa, poiib B (HOPMUPOBAHUU
I'YMYCOBBIX BemecTB. CXeMbl TpaHC(OPMAIIMH OPTaHUYECKUX BEIIECTB B II0YBAX. '

Tema 5. I'ymycoBble BemiecTBa Kak 0COObIH KJIACC NPHPOIHBIX COCIUHCHHMH H
MeTO/Ibl X U3YUYEeHHsI.

['ymuHOBBIE KHCIOTBI ¥ (YIBBOKHUCIOTHI TOYB KakK TMPEICTABUTENN TMPUPOTHBIX
YIJIEpOAUCThIX BELIECTB C MEPEMEHHBIM cOoCcTaBoM. MaeHTuduxanuss ryMHUHOBBIX KHCIOT:
napaMeTpbl COCTaBa U CTPOEHUS YIIEPOIUCTHIX BEIIECTB MEPEMEHHOTO COCTaBa, HEOOXOIUMBbIE
U JIOCTaTOYHbIE /JIsl UX OTHECEHUS K KJIACCY T'YMYCOBBIX BEILIECTB.

['yMUHOBBIE KUCTOTBI: METO/ABI BBIACIICHUSI U OUUCTKHU, KAYECTBO MPENapaToB I'YMUHOBBIX
KHUCI0T. MeTobl M3ydeHHUsl CTPOEHHUS! TYMHUHOBBIX KHCIIOT: LIEJIOYHON M KUCIOTHBIA TUIPOIH3,
TyOOKast JECTPYKITHSI.
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MeTtoapl onipesiesieHus CoiepKaHus Pa3IudHbIX Tpynm u Gppaxiuii Copr. B Mo4YBax, Ux
MOIU(PHUKAIH, CBOWCTBA, TOJBMKHOCTb, IPUMEHUMOCTD JJIS1 PAa3JIMYHBIX MTOYB.

[Ipumenenne xpomaTorpauueckux METOAOB B XHUMHHU Tymyca. Bo3MoxxHOCTH H
NEePCHEeKTHBBI MPUMEHEHHs XpoMaTtorpaduu i Gppakuuonuposanus I'B. Teopus metona renb-
¢wibTpanuun. OmnpeneneHue MOJEKYISIpHBIX MAacC METOAOM Treib-puibTpanuu. Bo3zmoxxHocTn
npuMeHeHHs TuApoPoOHOI 1 HOHOOOMEHHOM XpoMaTorpaduu st ppakponupoBanus ['B.

OnemenTHbli coctaB 'K u meroawl ero ompexaesneHus. MurTepnperauus pe3ynbTaToOB
anamu3a ['K: cremneHb OKHCIEHHOCTH, TpaduKO-CTaTUCTHUYECKHI aHanu3 mo Ban-Kpeseneny,
CTENeHb OEH30MIHOCTH, OCOOCHHOCTHU JIEMEHTHOIO COCTaBa I'YMHHOBBIX KUCJIOT Pa3jIMYHOIO
npoucxoxaenus. Pacuer npocreiiteii popmyinsl 'K o snemeHTHOMY cocTaBy.

[lepcnekTuBBl pa3BUTUS MCCIEIOBAHUN Ppa3IMUHBIX (DYHKIHMI I'yMyCOBBIX BELIECTB B
pa3HbIX IPUPOJHBIX U AHTPOIIOT€HHBIX 00CTaHOBKAX.

Tema 6. CTpoeHuUEe 1 CBOMCTBA 'YyMYCOBbIX KHCJIOT.

CrpykTypHBle (parMeHTsl TYMHUHOBBIX KHCJIOT: AaMHHOKHCIOTBI M aMUHOcaxapa,
YIJIEBOJBI, apOMAaTUYECKUE MPOAYKTHI pacileIieHus. baanc CTpyKTypHBIX €IMHULL.

@YHKIMOHANbHBIE TPYNIBl T'YMUHOBBIX KHUCJIOT. MeETOIbl ONpeAeieHusl pa3IndHbIX
(GYHKLIHNOHATIBHBIX IPYIII.

Xumuueckue M (U3NKO-XMMHUYECKHE CBOHCTBA, MOJEKYJSPHBIC MMapaMeTpbl, TUIOTE3bI
CTpOEHHUs, OJIOK-CXeMbl U CTpYKTypHble Qopmynbl. IloHsatne o sape U OOKOBBIX
nepudepuyeckux nensx. CrpykrypHele eauHuubl ['K u Mmetonsl ux usydeHusd. CreneHb
6ensouanoctu u cpoiictBa 'K, npupona apomarnunoctu. CoOOTHOLIEHHUE siipa U OOKOBBIX IieTiei
n ycronuuBocts ['K.

CxeMbl CTpOeHHs T'yMHUHOBBIX KHCIOT: o Mucrepcku u Jlornnosy, B.M.Kacaroukuny,
C.C.IparynoBy, Knsitnxemnento, 1.C.OpioBy.

@DynbBOKUCIOTHI: 3JIEMEHTHBIN COCTaB, ONTUYECKHE, XUMHUECKUE U (PU3UKO-XUMHUECKUE
CBOICTBa, TMIOTE3bI, POPMYJIBI U CXEMBI CTPOEHUS YIJIEPOIHOTO CKENETA.

Tema 7. Oprano-MuHepajbHbIe COeINHEHHUS B MOYBAX

KoHCTUTYIMOHHBIE 1 HEKOHCTUTYLIMOHHBIE 3JIEMEHTHI. MOJIEKYJIbl, aCCOLMAThl U OPraHoO-

MHUHEpaJIbHble IMPOU3BOAHBIE. MeTOJbl BBIJCIEHUS, TIPYNIUPOBKA, WIACHTU(DUKALMSA U
HOMeHKIaTtypa. OpraHo-MHHEpalbHble B3aMMOAEHCTBUs. THUIBI CBA3M MEXIY T'YMYCOBBIMH U
MHUHEpaJIbHBIMU KOMITIOHEHTaMH: HOHHBIE (TeTepOIOJIIPHBIE), KOOPAUHALMOHHBIE (JIOHOPHO-
akKLIETTHOPHbIE) W  MEXMOJeKyJsipHble. @DOpMbl  CBS3U: HWOHHAsA, KOOpPJAUHAIMOHHA,
XeMOCOPOLIMOHHAS, aJIr€3MOHHAS.
Kiaccel  rymyco-MHHEpaJabHBIX  COCIMHEHHMM:  TE€TEpPONOJSPHBIE  COJIM,  KOMIUIEKCHO-
reTeponoJsipHbIE COJM, aJCOPOIMOHHBIE KOMIUIEKChl. (OCHOBHBIE KOMIIOHEHTHI T'yMYcCO-
MUHEpalbHBIX coequHeHni. [louBa Kak cUCTEMa OPraHO-MHUHEPAIbHBIX B3aMMOJEHCTBHI.
[TpuHIMOBl KJIacCU(UKALMK MOYB MO THIAM OPraHO-MHUHEPAIBHBIX (TyMyCO-MHHEPAIbHBIX)
peaKunii.

Tema 8. OnTHyeckne CBOMCTBA TYYMHHOBBIX BEeIIECTB U NPHMEHEHHE CINIEKTPAJbHBIX
MeTO10B B XMMHHU rymyca.

Oxpacka T'yMycOBBIX BellecTB MouBbl. [IpuHumn meroma. OCOOEHHOCTH AIIEKTPOHHBIX
cnekTpoB rymuHoBbIX kucioT (I'K) B Buaumoit u ynbrpaduoneroBoii odnactsax. 3akoH byrepa-
JlamGepra-bepa m ero mpuMEHMMOCTb K pacTBOpaM T'yMHHOBBIX KuCIOT. Buusunue pH Ha
OKpPacKy pacTBOPOB TyMYCOBBIX KHUCIOT. MONSpHBIA KOIPOUIUEHT TMOTJOMEHUs |
KOO(PQUIMEHT SKCTHUHKIMM, crmocoObl ux pacueta. Kosadduuuent userHoctu E465/E650.
XapakTep CHEKTpOB W E-BeNTMYMHBI TYMHMHOBBIX KHCJIOT PAa3JIMYHOTO MPOUCXOMKACHHUS.
KoadduineHTs! S5KCTUHKIIUN TYMUHOBBIX KUCIIOT PA3JIMYHbBIX THIIOB ITOYB.

[Tpupona nmormiomeHus cBeta ryMmuHoBbIMU BenlectBamu (I'B). Biusinue gporoxumuueckux
peakuuii Ha xapakTep cnekTpoB ['B mpu X JUIMTENbHOM XpaHEHHHM U CBETOBOM OOJIyYEHHH.
Undpakpacnas crnexkrpockonus. [Ipunuun merona. Baxueitmue nmosocsl noriomenus B UK-
cnekrpax I'K.
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VYcTaHOBIIEHHE BaXHEUIINX ATOMHBIX TIPYIII M THUIIOB CBA3€H B TYMHHOBBIX BEILECTBAX
(I'B), cpaBHuTenbHas XxapakrepucTuka I['B  pa3nuyHOro NpPOMCXOXKICHMS, HCCIEI0BaHHUE
B3aumozeiicTeus ['B ¢ meTamamu 1 MUHEPaIbHBIMA KOMIIOHEHTaMH ITOYBbI

CnexTpanpHas oOTpakaTenbHass crnocoOHocTh mouB. [Ipunmun meroma. CopnepikaHue
rymyca M OKpacka IouB. BiusHue coctaBa rymyca Ha OTpPaXKaTeJlbHYI CIIOCOOHOCTH I1OYB.
Bunel ciektpoB otpaxenus. [lokasarenu cekTpaabHOW OTpa)KaTeNbHOM CIIOCOOHOCTH MOYB, X
pacuer.

Pazpgen3d. IMNPOLHECC TI'YMUOUKAIMUU KAK VYHUMBEPCAJIBHOE 3BEHO
TPAHCO®OPMALHNU OPTAHUYECKHUX OCTATKOB B ITIPUPOJIE.

Tema 9. CoBpeMeHHbIe TeOpeTHYECKHE OCHOBBI Mpouecca ryMUupuKaAnUd U IBOJIOLUSA
B3IJISI/I0B.

['unoTe3bpl 0 XUMUYECKUX MeXaHu3Max rymudukanuu. KonaeHcaonHble MoJIuMepru3aiioHHbIe
runote3sl  GopmupoBanus snapa 'K u okuciauTenbHas NECTPYKIHS BBICOKOMOJEKYISPHBIX
coenquHenuit u quddepenunanun I'K. @akTopsl U ycaoBHs, BIUSIOIUE HA UHTEHCHUBHOCTH U
HarpasieHue ryMudukanuy, GoOpMUPOBaHHUE JTBYXKOMIIOHEHTHOW CHCTEMbI TYMYCOBBIX KHCIIOT,
UX XUMHUYECKHH cOCTaB U (PU3MKO-XUMUYECKHIE CBONCTBA.

OO0mast 6roTepMoMHAMUYecKasi KOHIeus rymudukanuu. [Ipuammn oréopa Haubosee
ycTOH4MBBIX CTPYKTYp. CkopocTh pasnoxkenuss OB mouBbl kak (hakTop, OMpeneNsroImui
rpynnoBoii cocrtaB u cBoiictBa ['K. Tlpomecchl ¢parmMeHTapHOTO OOHOBIEHUS Tymyca U
cUCTeMaTU4yecKuii  xapakrtep MoJiekyisipHoro crpoenus ['K.  Kunerunueckas Tteopus
rymudpukanuu. llonsTne o mnepuoge OHOJOTMYECKOW AaKTHBHOCTH. bHOreoXmMHUYecKue
3aKOHOMEPHOCTH I'yMyCOOOpa30BaHUs.

Muxkpobnass  ¢epmenTaTuBHas TpaHchopMamuss ¥ TyMH(UKAOUS  PAaCTUTEIHHBIX
OpPraHMYECKUX OCTAaTKOB. BiMsHME XMMUYECKOTO COCTaBa OPraHMYECKUX OCTATKOB Ha MPOLIECCHI
uX TymupuKanud. bamaHc opraHMYeckoro BemecTBa B mouBax. IIpeoOpazoBaHus
OpPraHUYECKOI0 BEIIECTBA HA IPUMEPE OTIAECIbHBIX IKOCUCTEM.

Tema 10. I'ymycoBblii npogu/Ib KAK MHTETPAJbHbINA MOKA3aTeIb HHTEHCUBHOCTH

npouecca rymycoodpasoBanusi 1 (pOPMHPOBAHUSI CHCTEMbl IF'yMYCOBBIX BeLIeCTB
MOYBBI.

['ymyc mouB Kak TpHpPOAHAs OTKpbITas cucrema OuochepHoro Ttuma. BemiecTBeHHO-
HHEPreTUUECKUe OCHOBBI M CTPYKTypa (DYHKIIMOHHUPOBAHUS CHCTEMbI I'YMYCOBBIX BELIECTB B
noyBax. B3aMMOOTHOIIEHHS CHUCTEMBI TYMYCOBBIX BEIIECTB B psAdy: TyMycC—IlO4Ba—
ouoreonieno3—onochepa. IlouBooOpasyromue © TJIOIOPOAUE OOYCIOBIMBAIOIINE CBOMCTBA
rymyca Kak HeJI0CTHOU cucteMsl. [IpupoaHbie MOAENN CUCTEMBI TYMYCOBBIX BEILIECTB ITOYB.

Oprannyeckoe BemIeCTBO M (¢u3nueckoe crpoeHue mouBbl. Co3gaHue W TOIJIEpKaHHE
CTPYKTYpbl 1O4YB. buonornyeckue peakuuu, CIIOCOOCTBYIOIIME DPAa3BUTHIO CTPYKTYpBHl U
(OpMHUPOBAHHIO BOJAOCTOMKHX arperatoB. 3aBUCUMOCTb (PAKIMOHHOTO COCTaBa rymyca OT
KHCJIOTHO-OCHOBHBIX CBOWMCTB, MHUHEPAIU3AIlMM MOYBEHHBIX PACTBOPOB U MUHEPATOTUYECKOTO
COCTaBa.

Ponp rymyca B QopmupoBanuu opra”omnpoduneil psiia 30HaNbHBIX THIIOB IOYB.
[Ipodpuneodpazyronue  GyHKIMM  TyMycoBbIX  BemecTB.  COOTHOIIEHHE  TOHSATUH
«opraHonpoduib TMOYB» U «TYMYCOBBIH TPOodUIs TOYB» THUMBI TyMYyCOBOTO MPOQHIS.
XapakTepucTuka TyMycoBbIXx mpodwmieir Ha ocHoBe OITI. [lpuHUMOBI UHTEpHpeTanuu
TYMYCOBBIX «Ipo(uIerpaMm» Ipu TeHETUYECKON THarHOCTUKE TIOYB.

DnemeHTapHbIe TyMycooOpa3oBaTenbHble mponeccsl (D1'T])): xapakrepucTuka, TPUHIIMIIBI
UCTOJIb30BAaHUS Ul OMMCAHUs TNpolecca TymycooOpa3oBaHus. ['ymyc MOuB B CTaTuke M
IuHamuKe. M3MeHYrBOCTh CBOMCTB M COCTOSIHMM CHCTEMBI T'yMYCOBBIX BEIIECTB B TOJUYHOM
uukie. EctecTBeHHast U aHTPONOTreHHAas TUHAMUKA CUCTEMbI TYMYCOBBIX BEIIECTB MIOUB.

AKKyMyIsiiiusi OMOTEHHBIX BEIIECTB W DHEPTUU, 3aKIIOUYCHHOW B XWMHUYECKHX CBS3SX
OTIeNbHBIX coequHeHui. Co3aHue JOATOCPOYHBIX 3aMacoB MHUTATEIbHBIX AJIEMEHTOB IS
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pacrenuil. Ponb opranmyeckoro BellecTBa B TI'eHE3UCE U IUIOAOPOIMHU IIOYB, COXPAHEHUU
MMOYBEHHOTO TOKPOBA

Paznen 4. TYMYCHOE COCTOSHHUE IIOYB POCCHUU U METO/JbI EI'O
OIITUMHU3ALIUN

Tema 11. Iloka3aTtequm TryMYCHOI0O COCTOSIHUS OCHOBHBLIX THIOB NO4YB P® wu
Boctrounoit Cubupu u reorpapuuecKkue 3aKOHOMEPHOCTHM HM3MEHYHUBOCTH COCTaBa M
CBOMCTB rymyca.

[ToHsiTHE O TYMYCHOM COCTOSIHMM TIOYB, CHCTEMa IOKa3aTelield, uX HH()OPMATUBHOCTH,
pacueT, UCIIOJIb30BaHHE.

CoBpeMeHHBIE Treorpa@uueckrue 3aKOHOMEPHOCTH HM3MEHYMBOCTH COCTaBa U CBOWCTB
rymMyca U TyYMHUHOBBIX KHUCJIOT, TYMYCOBBIX MpOoQuMiIed M MPOLECCOB, UX (POPMHUPYIOIIHX.
Hcnonb30BaHue  30HATBHO-TEHETHYECKOT0, MPO(UIBHO-TEHETUYECKOTO W 3BOJIIOLIMOHHO-
FEHETUYECKOTO TMOJXOA0B K H3YYEHHMIO TyMyca IMOYB B 3aBUCHMOCTH OT pa3HbIX ILeiei
MCCJIEIOBAHMSI TIPOLIECCOB T'yMYyCcOO0pa30BaHMsL.

XapakTepucTuka TyMyca U TYMYCHOTO COCTOSIHMSI OCHOBHBIX THUIOB I10o4B PD u
Bocrounoit Cubupwm, coctaBa rpynn u (pakimuii Tymyca W CBOWCTB IOYB, 00ECIIEUMBAEMBIX
JaHHBIM TUIIOM TyMyca.

Y CTONYMBOCTH-M3MEHUYMBOCTh COCTaBa M CBOMCTB Tr'ymMyca TOYB B JIMTEIIbHBIE OTPE3KH
BpeMeHH. Vcmonp3oBaHME NPHU3HAKOB COCTaBa M CBOMCTB Tymyca MpU STaIOHU3AIUH,
TEHETUYECKON JUArHOCTUKE U MAIC0IKOJIOTHIECKUX PEKOHCTPYKIIUSX.

Tema 12. IIyTu ¥ MeToAbl PeryJiMpoOBaHUs U ONTUMHU3ALMU T'YMYCHOTO COCTOSTHHMS
MOYB B YCJOBHAX TEXHOT€HHBIX M arpo-3KOCHCTEM.

[Tonxompl ¥ METOMABI ONTUMHU3ALMU TYMYCHOTO COCTOSIHMSI TOYB M METOJbl €ro
onTUMHU3aKK. TeXHOTE€HHO-aHTPOIOTCHHOE BIIUSIHUE HA TYMYCHOE COCTOSIHHE.

[IpobieMa rymyca B HMHTEHCHBHOM 3eMJjellelMU. Teopusi peryaupoBaHUsl 3alacos,
KaueCTBEHHOI'O0 COCTaBa TyMyca W TYMYCHOTO COCTOSIHHS IMOYB arponanamadToB. M3MmeHnenue
(b paKIMOHHOTO COCTaBa rymyca IpH U3BECTKOBAHHUH IT0YB U OPOIICHHUU.

CoBpeMeHHbBIE arpOTEXHOJIOTUU M MPAKTHYECKUE MPUEMBI, ONITUMU3UPYIOIIUE MPOIIECCHI
rymycoobpazoBanus B mouBax. [lytu coxpanenus u nakorenus OBII.

Menuopanusi MOYBBI, ONTUMH3AIMA U KOHTPOJIb T'YMYCHOTO COCTOSIHUSI TIOYB B IIEJISIX
MOBBIIICHUS] TPOJYKTUBHOCTU M YCTOMYMBOCTH €CTECTBEHHBIX arpoleHO30B. YIIpaBleHUE
MOYBEHHBIM TIOOPOIHEM.

[Tonxompl ONTUMU3ALMK U OXpPaHbl TYMYCHOTO COCTOsIHMS mouB MpkyTckoit obmactu B
YCJIOBHSIX HHTEHCUBHOTO 3€MJICICIIHSI.

['ymyc 1 TeXHOTeHHOE 3arps3HEHHe MOYB YIIIeBOAOpPOIaMu, GeHOIaMH, MECTUIIUAAMHA U
Jp. BEHIECTBAMHU TEXHOTEHHOTO TMPOUCXOXKACHHS, UX TyMU(DUKAUsS W HWHAKTUBALIUS.
Oco0OeHHOCTH TPOIIECCOB JIECTPYKLUUHU, OHOXUMHUYECKOH TpaHC(HOpMAIUU OpPraHUYEeCKHX
OCTaTKOB U TPOIIECCOB TYMYCOHAKOIUICHUSI B TOYBAX 30HAJIBHBIX U TEXHOTECHHBIX HKOCHUCTEM.
DHepreTuka TyMycooOpa3oBaHUsI M KA4e€CTBEHHBIN COCTaB HOBOOOPa30BaHHOTO TyMyca B
CpPaBHEHUHU C TYMYCOM 30HAJbHBIX MTOYB.
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No | Ne paznena u TeMbl HaunmenoBanue ceMuHapos, TpynoeMKoCTh OrneHoYHbIC dopmupyem
/1 | IUCIMIIT-INHBI (MOIYIIN) MIPAKTHICCKUX U (dacer) cpencraa ple
mabopaTOpHBIX paboT Beero | U3 Hux KOMIICTEH-
qacoB | IPaKTH nuu
-gecKast
TIOJIrO-
TOBKA
1 Pazpen 1.
T'ymyc 1 ero poJjin» B
MPHPOJIE. HCTOPHUS
HCCJIeJOBAHU I
2 Tema 1. Opranugeckoe JlaGopaTopHo- 4 VYcTHBIi onpoc, IK-3
BEIIECTBO IIOYB U npakTHyeckas paoora 1. TECTUPOBaHHUE, HIK k3.1
METO/I0JIOTHYECKUE OmnpeneneHue 001Iero MUCbMEHHbBIE
MOJIXO/IbI €r0 U3yUYCHHUS yriaepoja MoYBbl METOIOM OTBETHI, OTYETHI MO
Tropuna. [Ipasmna u na0.-TIpaxT.
MTOTPEITHOCTH METO/A. paboTaM, TOKIIAIbI-
MIpe3eHTAaINH,
pedepaTs
3 Tewma 2. Uctopus
HCCIICIOBAHUS
OpPTaHUYIEeCKOTO
BEIIECTBA MOYBHI
4 Pazpmen 2. IK-3
I'ymycoBble BeniecTBa MK .
MOYBBI, €r0 COCTAB,
CTpPOEHME U CBOMCTBA
5 Tema 3. Homenknatypa JlagopaTopHo- 2 YcTHBII ompoc, IK-3
OpPTraHUYeCcKOro npaKkTHyeckasi padora 2. TECTUPOBaHHUE, HIK k3.
BEII[ECTBA TT0YB CxeMblI oTpeieTICHUS TPYIII MUCHMCHHBIC
1 PppakIuii TyMyCOBBIX OTBETHI, JTOKJIAJIbI-
BemiecTB nouB. [loaroToska TIpe3eHTAaINH,
ITOYB, METOJIBI AKCTPAKIHH pedepaTsl, OTIETHI
10 J1a0.-TIPaKT.
paborawm,
6 Tema 4. CoctaB u
CBOMCTBa OPraHUYeCcKOM
(OuoreHHoif) yacTH
[TOYBBI KaK UCTOYHUKA
TYMYCOBBIX BEIIIECTB.
7 Tema 5. 'ymycoBbie JladopaTopHo- 4 YcTHBIH ompoc. IK-3
BEILECTBA KaK OCOOBIH npaKkTHyeckasi padora 3. TectupoBanue WK k3.1
KJIaCC MPUPOIHBIX IToxxombl U METOIBI OT4eTsl 10 J1a0.-
COCTUHEHUI U METOIbI OMpPEEIICHUS] MOBIKHBIX U MPaKT. paboTam,
UX A3YYCHHS JTAOUJTBHBIX TYMYCOBBIX MUCHMEHHBIC
BEIIECTB TI0YB, arPECCUBHBIX pacueTsl, cocTaBJe-
U MOOWIBHBIX HUE TaOIHI
(yITBBOKHCIIOT JTAaHHBIX.
MOCTPOCHHE
JUarpaMm
8 Tema 6. CtpoeHue u JlaGopaTopHo- 4 VYcTHblii onpoc, IK-3
CBOMCTBa I'yMYCOBBIX npakTuyeckas pagora 4. TECTUPOBAHHUE, HIK k3.
KHCJIOT. TToaxombl 1 METOIBI MTUCHMEHHBIC
HCCIIeTOBAHUS OTBETHI, OTYETHI 10
¢J1a00TIOABHKHBIX 71a0.-TIpaKT.
rymycoBsIx BemecTs (I'B) pabotawm,
TOYBBI: ¥ 0COOCHHOCTEMH JIOKJIa/IbI-
ctpoenus I'B. NIPE3ECHTALINH,
pedepats
9 Tema 7. Oprano- ﬂaﬁODaTODEO- 2 YcTHbli onpoc, TIK-3
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MMHEpAJIbHBIE npaKkTuyeckas pagora S. TECTUPOBaHHUE, HIK k3.1
COCMHEHUS B II0YBaX [Moaxonp! M3yueHHs: TPOYHO MIHCbMEHHBIC
CBSI3aHHBIX C MUHEPAIBbHOU OTBETBHI, JOKJIAIbI-
YacThIO MOYBBI TYMYCOBBIX Npe3eHTalHY,
BEILIECTB, UX CBOWCTB H pedepars
0COOEHHOCTEH CTPOEHUS:
10 | Tema 8. OnTHuecKue JlabopaTopHo- YcTHbll ompoc, IK-3
CBOMCTBa T'YMHUHOBBIX npakTHyeckas padora 6. TECTUPOBAHUE, HIK k3.1
BEIIECTB M IPUMEHECHHE OmnpeneneHne ONTHYECKON MTUCHMEHHBIC
CHEKTPATBHBIX METOJIOB | IDIOTHOCTH T'YMHUHOBBIX OTBETHI, OTYETHI IO
B XHUMHUH TyMyca KHCIOT K03 durmenron na0.-TIpaxT.
SKCTUHKIUHU Es65 1 paboTaM, TOKIIaIbI-
IIBETHOCTHU Q 465/690 , KaK INPE3C€HTAalNH,
WHJIUKATOPOB MX 3PEJIOCTH U pedepats
ApPOMAaTHYHOCTH
11 | Pazpen 3.

IIpouecc rymudpuxanuu

KaK YHHBepcaJbHoe

3BeHO TpaHchopMa-IuH

OpPraHMYecKHuX

OCTATKOB B MPHpojae

12 | Tema 9. CoBpemeHHBIE JlaGopaTopHo- YcTHBIM omnpoc, IK-3
TEOPETHYECKHE OCHOBBI mpaKTHYeckas padora 7. TECTUPOBAHUE, HKnks.1
mporecca rymudukanun | [ymudukanus: ¢axTopsl u MTUCHMEHHBIC
1 3BOJIFOLIUS B3TIISIOB YCIIOBHS, BIWAIONINE Ha ee OTBETHI, OTYETHI IO

WHTCHCUBHOCTh u 1a0.- mpakKT.
HampaBieHuWe. [pynmel u paboTaM, TOKIIAIbI-
(bpaxmmn rymyca KaK TIpe3eHTAaINH,
IoKa3aTeu CKOpOCTHU pedepars
rymuuKanyy, Kak mpoiecca

dbopMHUpOBaHUS COCTaBa U

CBOMCTB CJIOKHOW CHCTEMBI

T'yMYCOBBIX KHCIIOT.

13 | Tema 10. I'ymycoBsiit JladopaTopHo- VYcrHbI# onpoc,
po b KaK NnpaKTUyeckas pagora 8. TECTUPOBAHHUE,
HWHTETPaIbHBIHA Tunel ryMycoBOTo mpohuIIs MTUCHMEHHBIC
IoKa3arTeib u ipoduneodpazyromnie OTBETHI, OTYETHI IO
WHTCHCUBHOCTH (YHKIHAU TYyMYCOBBIX na0.- mpakKT.
mporiecca BemiecTB. OpraHonpoduim paboTaM, TOKIIAabI-
ryMyco0o0pa3oBaHUs U 30HAJIFHBIX TUTIOB TIOYB. MIpe3eHTAaIINH,
(dbopmupoBanus cucteMbl | MHTeprperanusi ryMyCcoBbIX pedepars
T'yMYCOBBIX BELIECTB «tpodunerpaMmmy Ipu
IIOYBBI TeHETHUYECKOU JAUArHOCTUKE

HOYB.

14 | Pa3pmen 4. .TIK-3
T'ymycHoe cocTosiHue MK .
no4B Poccuy 1 MeToabI
€ro ONTHMH3AIUH

15 | Tema 11. [TokazaTtenn JlaGopaTopHo- VYcTHBIi onpoc. IK-3
TYMYCHOT'O COCTOSIHUS npakTuieckasi pabora 9: TECTUPOBAHUE HJ[Knks.1

OCHOBHBIX THIIOB ITI0YB
P® u Bocrounoit
Cubupu n
reorpaduueckue
3aKOHOMEPHOCTH
HU3MEHYMBOCTH COCTaBa U
CBOICTB rymyca

IToxa3zaTenu ryMycHOro
COCTOSIHUSL U METOAMKH UX
paccuera.

I'ymycHoe cocTosiHue
OCHOBHBIX 30HAJIbBHBIX THIIOB
P® u akrops! ero
ONpeAEISIONIHE. -

OTYETHI 110 J1a0.-
npakT. paboram,
MMMCbMEHHEIE
pacueTsl, COCTaBJIe-
HHE TaOJIHIIBI
JAaHHBIX, IIOCTPOE-
HHUE TUarpamu,
JIOKJIA(bI-
MIPe3CHTAIUN
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16 | Tema 12. [Tyt u metons! | JlaGopaTopHo- 4 VYcTHblif onpoc, IK-3
pETyJINpOBaHUsA U npakTuyeckas pagora 10. TECTUPOBaHHUE, HIK k3.1
ONTHUMU3AIMY TYMYCHOTO | 30HAJIBHBIEC THIIBI IOYB MICbMEHHBIE
COCTOSTHHS TI0YB B Bocrounoit Cubupu u OTBETHI, OTYETHI MO
YCJIOBHSIX TEXHOT€HHBIX | METOJbI ONTUMHU3AINN HX n1a0.-IpaKxT.

U arpo-3KOCHCTEM TYMYCHOTO COCTOSIHUSI U paboram,
IUTOJIOPOANS B €CTECTBEHHBIX JIOKJIaJbl-
1 aHTPOIOTE€HHO- MPEe3eHTalNH,
mpeoOpa3oBaHHBIX pedepaTs
9KOCHUCTEMAX
36

4.3.2. IlepedyeHb TeM (BOMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE H3YyUYeHHe CTYIeHTAMM
B paMKax camocTosiTeqbHoil padorsl (CPC)

Ne Tema 3amanne Dopmu- MK
He. pyeMsble
KOMIIETE
HIMN
Ne Ne paznena u Temsl
n/n JTUCTIATUTAHBI (MOYJIIST)
1 Paszgen 1.
I'ymyc u ero poJib B
npupoje. uCTOpusi
HCCJIeT0BaAHMII
2 Tema 1. IIpopaboTtaTts Bonpock TeMsI 1. Ponbk rymyca kak peryisrtopa IK-3 N Knk3.1
Opranugeckoe YCTOMYMBOCTH CUCTEMBI «PAaCTCHUE-TI0YBA» B F€OJIOTUYECKOI
BEIIIECTBO MOYB U ucropuu 3eMiid. Ydyactue rymyca B popMHUpPOBaHHH MOYBBI KaK
METO0NOTHYECKHe O6roc(hepHOro ecTeCTBEHHO-HCTOPUYECKOTO Tena
MOJIXO/IBI €r0
U3y4YCHHS
3 Tema 2. Uctopus [Ipopaborars Bompockl Tembl 2". Pomb pycckux u | [1K-3 N AKrnxs.1
HCCIIeI0BaHUs COBETCKMX YUYEHBIX B PAa3BUTUU Y4YEHHS O TyMYCOBBIX
OpraHUYeCcKOro BemectBax. Paboter IT.A. KocteraeBa, A.A. IImyka, B.P.
BEIIECTBA MOYBLI Bunbsamca, .B. Tiopuna, E.H. Tpouukoro, M.M. Kononoso#,
JLLH. Anexcanaposoii, B.B. [TonomapeBoii u ap.
4 Pazmen 2. [Ipopaborate Bompockl Tembl 3. Kiaccudukamus | T1K-3 WKk 1
T'ymycoBbie TYMYCOBBIX BEILIECTB. 3HaueHne CUCTeMaTH3aIIH.
BeIIeCTBA MOYBBI, Cneunduyeckne TyMycOBBIE BEUIECTBA, IPOTYMHHOBBIC
€ro cocTas, BEIIIEeCTBA " ITUTMEHTEHI. I'ymum, T'YMHHOBBIE,
cTpoeHue U reMaToMesaHoBbIe M (DyJIbBOKUCIOTH. MeToabl pa3aeneHus u
cBoiicTBa 0Cc0OEHHOCTH cocTaBa U CBOHCTB I'B.
5 Tema 3.
Howmenknatypa
OPTaHUYECKOTO
BEILleCTBA ITOYB
6 Tema 4. Coctas u [Ipopaborate Bompockl Tembl 4. WuamuBunmyamsHeie | [1K-3 N Knk3.1
CBOMCTBa (mecnerurdeokne) OHWOTEHHBIE BemecTBA (BOCKO-CMOJIBI,
OpraHUYECKOU JIMMUABL, XJI0podmii, OenKH, MOJUNENTHIbI, aMHHOKHCIIOTHI,
(buorenHoit) yactu amMMHOcaxapa. YTJEBOJBI, JUTHUH (JIaBOHOMJIBI, MUI'MEHTHI 1
MOYBBI KaK HICTOYHMKA | Ap.), HMX COCTaB M CBOMCTBA, poib B (OPMHPOBAHUH
TYMYCOBBIX BEIIECTB. | TYMYCOBBIX BemiecTB. CXeMbl TpaHChHOpMAId OpPraHMYECKUX
BEIECTB B MOYBaX. "
7 Tema 5. 'ymycoBbie IIpopaborate  Bompocsl Tembsl 5. Ilpumenenue | TTK-3 N Knks.1
BEIIIECTBA KaK OCOOBIH | XpoMaTrorpauyeckux  METOJOB B  XHMHH  TyMmyca.
KJIacC MPUPOIHBIX B03MOXXHOCTS M TEPCHEKTHBHI MPUMEHEHUS XpoMaTtorpaduu
COEIMHEHUN U s pakmmonupoBanns ['B.  Teopus Meroma  remb-

METOABI UX U3YUCHUSA

¢mpTpanun.  OmnpeneneHne MOJIEKYJISIPHBIX Macc METOJIOM
reab-QpuiIbTpanui. Bo3MoskHOCTH npuMeHeHHst ruapodoOHoH
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U HOHOOOMEHHOH xpomarorpaduu At (pakIHOHHPOBAHUS
I'B.

OnemenTHblll coctaB 'K u Meromsl ero omnpeaeneHus.
Wntepnperanus  pesyiabraToB  aHanu3a ['K:  cremeHs
OKHUCIICHHOCTH, Tpa(UKO-CTATHCTHYCCKAN aHamn3 1o Ban-
Kpegeneny, CTETICHb OCH30M/THOCTH, 0COOCHHOCTH
JIEMEHTHOTO COCTaBa TYMHHOBBIX KHCJIOT  Pa3iIWYHOTO
mpoucxoxaeHus. Pacdger mpocrefimeit ¢dopmynsr 'K mo
JIEMEHTHOMY COCTaBY

8 Tema 6. Ctpoenue u IIpopaboTtaTs Bonpockl TeMbI 6. XuMudeckne 1 pru3uko- IK-3 WK1
CBOHCTBA TYMYCOBBIX | XUMHYECKHE CBOHCTBA, MOJIEKYJISIPHBIC TAPAMETPhI, THIIOTE3bI
KHUCJIOT. CTpOEHHS, OJIOK-CXEMBI M CTPYKTYpHBIE (popmyibl. [TonsTue o
sape 1 00KoBBIX nepudeprueckux nernsx. CTpyKTypHbIe
enunnipl ['K 1 Meronp! nx usydenus. CteneHb OEH30UIHOCTH
u cBoiicta I'K, npupona apomarnanoctu. COOTHOIICHHE sIIpa
n OOKOBBIX 1ieniel u ycrodunBocth ['K.
9 Tema 7. Opraso- IIpopabotaTe Bompock! Temsl 7. Kitaccel rymyco-munepanbubix | [1K-3 WKk 1
MHHEpaJIbHBIE COCMHEHUIL: TeTepOIIOJISIPHBIE coJy, KOMIUIEKCHO-
COCIMHCHUS B TI0YBAX | T€TEPONONISIPHBIE  CONM,  aJCOPONMOHHBIE  KOMIUIEKCHI.
OCHOBHBIE KOMIIOHEHTBI I'yMYCO-MHHEPAJIbHBIX COCAWHEHUIL.
IToyBa kak cucTeMa OpPraHO-MHHEPAIbHBIX B3aMMOJCHCTBHIA.
[MpuHnuner  knaccupuKanuyd TOYB IO  THMAM  OpraHo-
MHHEPAIBHBIX (TYMYCO-MHHEPAIBHBIX) PEaKIIUH
10 Tema 8. Ontnueckue | IIpopaboraTs Bompockl Tembl 8. YcraHoBiueHne BakHewmmx | [1K-3 N AKnxs3.1
CBOMCTBA TYMHHOBBIX | QTOMHBIX TPYNI M THIIOB CBSI3¢i B T'YMHHOBBIX BEIIECTBAX
BELIECTB U (I'B), cpaBHMTenbHast XapakTepucTuka ['B  pasmudHOoro
IIPUMEHEHHE NIPOUCXOXKACHUSA, HCCIeNOBaHHe B3aumogeiicteus IB ¢
CHEKTPaJIbHBIX MeTaJlJIaMU U MUHEpPaJIbHBIMA KOMIOHEHTaMH ITOYBBI
METOJIOB B XUMUHU CnexTpajibHas oTpakarenbHasi CIOocCOOHOCTh MoyuB. [IpuHIUM
rymyca Merona. ConepkaHue rymyca M OKpacka IOYB. BuusiHue
COCTaBa 'yMyca Ha OTPakaTeJIbHYIO0 CIOCOOHOCTH MOYB. Buab
CIIEKTPOB OTpaKEHHUS. IMokazaTenn CIEKTPAIbHOMN
OTpaKaTeIbHON CIIOCOOHOCTH T0YB, HX PacyerT.
11 Pasgen 3.
IIpouecc
TyMHU(HKALMH KAK
YHHBepcaJIbHOe
3BeHO TpaHchopma-
UM OPraHNYeCcKUX
0CTATKOB B NPHpO/Ie
12 Tema 9. [Tpopaborars Bompock TeMbl 9. MukpobOHas GpepmenratuBHas | [1K-3 NAKrmxs.1
CoBpemMeHHbIE TpaHchopmarus u ryMUpUKaIHs PaCTUTENBHBIX
TEOpeTHYECKHE OpPraHMYeCKUX OCTATKOB. BiusHME XUMHUYECKOro COCTaBa
OCHOBBI TIpoliecca OpPTraHWYeCKHX OCTATKOB HAa IPOLECCHl MX TyMH(QUKALWH.
ryMU(UKaug u Bananc opranmdeckoro BemiecTBa B nousax. [IpeoOpazoBanus
9BOJIIOLMS B3IIISLIOB OPTaHWYeCcKOro BEUIECTBA Ha MPUMEPE OTAEIBHBIX 3KOCHCTEM.
13 Tema 10. I'ymycossrit | [Ipopaborath BOTIPOCHI TEMBI 10..Onemenrapusre | I1K-3 WKk 1
POQIITH KaK rymycoo0Opa3oBarenbHbie mporeccsl (DI'I1)): xapakrepucTuka,
MHTETPATbHBIN NPUHOMIBL  WCTIOJIB30BAaHMSL  JJIsI  ONHCAaHWs — Hpolecca
MOKa3aTelb rymycooOpasoBanusa. ['yMyc Mo4B B cTaTuke W JUHAMHUKE.
MHTEHCUBHOCTHU M3MEHUNBOCTh CBOMCTB U COCTOSIHUM CUCTEMBI I'yMYCOBBIX
nporecca BEIIECTB B FOJMYHOM IuKIie. EcTecTBEHHAs U aHTPOIIOTeHHAs
ryMycoo0pa3oBaHus JMHAMHKA CHCTEMbI T'YMYCOBBIX BELIECTB MOYB.
u popmupoBaHus AXKyMyJIsiMsi OMOT@HHBIX BELIECTB U SHEPIUH, 3aKITIOYCHHON
CHCTEMbI TYMYCOBBIX | B XHMHYECKHUX CBSI3X OTHENbHBIX coenuHeHuil. Co3naHue
BEILIECTB TT0YBBI JIOJITOCPOYHBIX ~ 3alacoB  MHUTATENBHBIX  JJEMEHTOB ISt
pacrenuii. Pomb opraHmueckoro BellecTBa B T'€HE3UCE U
TUTOJIOPO/INH TT0YB, COXPAHEHUH ITOYBEHHOT'O TIOKPOBA
14 Paznen 4.

I'ymycHoe cocTrosinne
no4B Poccun n
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METOABI €ro
ONTUMHU3aANNHA

15 Tema 11. [lokazatenu | [IpopabotaTh ~ BOMPOCHI  TEMBI 11. YcroituuBocth- | T1K-3 N Knk3.1
TYMYCHOTO COCTOSIHHSI | ©3MEHYHMBOCTbh COCTaBa M CBOICTB rymMyca MOYB B JUINTEJIbHBIC
OCHOBHBIX THIIOB OTpe3KH BpeMeHH. lcnonb3oBaHME NPU3HAKOB COCTaBa M
nous PO u CBOMCTB TyMmMyca IpU  3TaJOHU3ALNM, TE€HETUYECKOU
BocrouHoit CubupH 1 | IUarHOCTHKE U NMAJIC0IKOJIOTHUECKUX PEKOHCTPYKIUSX.
reorpapugeckue
3aKOHOMEPHOCTH
M3MEHYHBOCTH
cOCTaBa U CBOWCTB
rymyca
16 Tema 12. Ilytu u [Ipopaborars Bompockl Tembl 12. I'ymyc u TtexHorenuoe | I1K-3 WKk 1
METO/IBI 3arpsi3HEHUE MOYB YIIIEBOJOPOAaMH, (PeHOIAMH, IECTUIIHIAMU
perynupoBaHus U W Jp. BEIeCTBAMU TEXHOTEHHOTO IIPOUCXOXICHUS, HX
ONTHMU3AINT rymudukanys © uHaKTHBaIMA. (OCOOEHHOCTH IPOIIECCOB

TYMYCHOTO COCTOSIHUSL | JECTPYKINH, OMOXMMHUYECKOH TpaHC(HOPMAaMH OPraHWYeCKUX

MOYB B YCIIOBHSX OCTaTKOB U TIPOLIECCOB T'YMYCOHaKOIUIEHHS B MOYBax
TEXHOTE€HHBIX M arpo- | 30HAJIBHBIX M  TEXHOTCHHBIX JKOCHCTEM. OHEPreTHKa
9KOCHUCTEM TryMycooOpa3oBaHHs " Ka4eCTBEHHBIH cocTaB

HOBOOOPA30BaHHOTO TyMyca B CpPaBHEHHH C TyMYyCOM

30HaJIBHBIX ITIOYB.

4.4. MeTonnueckne yKa3aHusl 110 OPTaHU3ALUM CAMOCTOSATEIbHOI padoThl CTYeHTOB
CamocrosrenbHas paboTa CTYJEHTOB SIBJISETCS COCTaBHOM 4acThl0 ydeOHOro mporecca u
UMEEeT LENbI0 3aKpelyIeHue U yriayOJeHWe TMOJIY4YEHHbIX 3HAaHUW M HAaBBIKOB, IIOUCK H
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBINOJHEHUE YUYEOHBIX 3aJaHUM, IMOATOTOBKY K
IPEJICTOSIIIUM 3aHATUSAM, 3a4ETaM U IK3aMEHaM.
dopmamMu KOHTPOJIS IPAKTUYECKUX 3aHATUH SIBJISIFOTCS. OTYETHI [10 IPAKTUYECKUM 3aHATHAM
U TECTUPOBAHMSL.
@DopMON HUTOrOBOIO KOHTPOJII TEOPETHUECKOTO Kypca SBISETCS DJK3aMEH, HTOT0BOE
TECTUPOBAHUE.
dopMaMu KOHTPOJII CaMOCTOSTENIbHOM pPabOThl SBISAIOTCS IMUCBMEHHbIE OTBETHI Ha
BONPOCHI, JOKJIAAbI-IIPE3EHTALNH, pedepaTsl U TECTUPOBAHUE.
dopmamMH IPOMEKYTOYHOIO KOHTPOJIS 3HAHUM — SIBJISIETCS TPOMEXKYTOUHBIE TECTHI.
Tematuka  camMOCTOSITENBHOM  pabOThl  CTYAEHTOB  MpEAINoJiaraeT  CHHXPOHHOE
COIPOBOKAEHHE OCHOBHOI'O JIEKIIMOHHOTO Kypca M Ja0OpaTOpHO-IPAKTHUYECKUX 3aHATHH, 4TO
CHOCOOCTBYET 3aKPEIVICHNI0 M aKTUBHOMY YCBOEHHUIO TEOPETUUECKOT0 MaTepuaia.
OCHOBHBIM MPHUHIUIIOM CaMOCTOSITENIbHBIX 3aHATHI SBISETCS MHAMBHUIYAJIbHBIN XapakTep
UX BBINOJIHEHUS, HO BO3MOXHBI M TPYyNIOBbIE 3aaHusl. CTyIeHThI MOIy4YaloT CaMOCTOSATENIbHbIE
3ajaHus. PerneHue moCTaBlEeHHBIX 3aj1ad TpeOyeT NpopabOTKH JIUTEpAaTypbl IO KypCy.
[ToaroToBieHHbIE OTYETHI 110 JAOOPATOPHO-TIPAKTHUECKUM paboTaM CIal0TCs Ha MIPOBEPKY.
CamocTosTenbHas paboTa B paMKax Kypca «ArpoXuMus [OYB) MPEI0JIaraeT BhIIIOJIHEHNE
CJIEAYIOUIMX BUI0B paboT:
® [POCMOTP U MOBTOPEHHE JEKIIMOHHOI'O MaTepuaa,
® CcaMOCTOsTeNIbHAs MpopaboTKa pa3fesoB U TeM Kypc, maparpadoB, HE H3JI0KEHHBIX B
JEKIUU C MCIOJNb30BAaHHUEM OCHOBHOM M [JOMOJHMUTEIBHOW JIMTEPATYpPHI, a TaKKe —
MaTepHaJioB Kypca Ha AUCTaHIMOHHOM nopTaie UI'Y u moAroToBkM K yCTHOMY ONpOCy
® 3HAKOMCTBO C JONOJHHUTEIBHON TUTEpaTypoil My HHPOpMaLUeil ¢ MHTEPHET-UCTOUHUKOB
110 TEMaM;
BBITNIOJTHEHHE MPEITI0KEHHBIX MPEIo/iaBaTeieM MPakTUIeCKuX 3a/laHui,
o0CyX/IeHHE TeM M 3aJjaHui paboT Ha JJabOPATOPHO-NIPAKTUUECKUX 3aHATHAX;.
TeOopeTHYecKasi MOArOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;
HanucaHue pedepaTos, IOATOTOBKA JIOKJIAJI0B, IPE3EHTALIUH.
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® [I0JrOTOBKA K TECTUPOBAHUIO; CAMOTECTUPOBAHMUE;
® [I0JrOTOBKA K 9K3aMEHY

CamocrosTenbHas IMOATOTOBKA OTYETOB IO JIaOOPAaTOPHO-IPAKTUYECKUM padoTaM 110
TEMaM, NpPOBEJIEHHE aHaIMW3a MOJYYCHHBIX pEe3yJIbTaToOB, IMOCTPOCHUE Tpa(HKOB, CXeM H
yarpaMM, HallMCaHME BBIBOJOB. B KkadecTBe HCXOIHBIX JaHHBIX ISl aHaldM3a MOTYT
UCIIOJIb30BAThCS TAHHBIE aHAIKM30B U (pOTOMaTEepHalIbl 1o mouBaM MpKyTcKoit 061acTu.

Kaxnas mpaxktuueckass paboTa 3aBepLIacTCs CaMOCTOATENbHBIM aHAJIM30M I10JIyYEHHbIX
pE3yJIbTaTOB, KOTOPHIN JaeTcs B BUJIE KPaTKUX BBIBOJOB WM 3aKIHOYEHHS. DTa 4acTh pabOThI
ABISICTCA OJHOM M3 OCHOBHBIX B CHUCTEME II03HAHHMS OCOOCHHOCTEH M 3aKOHOMEpPHOCTEH
noyBooOpa3oBaHuss W XUMHHM 1M0YB. OHa MNMOOYXAAeT CTYACHTOB OCMBICIHTH IIOJy4YEHHBIE
pe3yibTaThl, COMOCTaBUTh H3ydaeMble OOBEKTHI JApPYyr C JPYroM, IIO3HAKOMHUTbCA C
JOTIOJIHUTEIbHOW — JUTEepaTypold. JlIs 3aK/iIOUMTEIbHBIX BBIBOJOB HEOOXOAMMO 3HaHUE
CTYAECHTaMM pa3/ielIoB XUMHUH T0YB, a TAKXKE - NOUB08E0EH s, ONIUPASICh HA KOTOPbIE, OHU MOTYT
OLICHUTh IPUYMHBI U MEXAHU3Mbl arpOXUMHM IIOYB, MUTPALMM U KOHLEHTPALMM XUMHYECKHX
3JIEMEHTOB B PA3JIMUYHBIX TOPU3OHTAX 30HAIBHBIX U MPOBUHLUAIBHBIX TUIIOB arpOIOYB.

CryneHTbl TOTOBAT JOKJIAAbl 10 TEMaM, a TaKXKe — HWHAMBUAYaJIbHbIE OTYETHI IO
1a0opaTOpHbIX paboTaM M UTOrOBbIM OOmMI oOTYeT 1O JaOOPaTOPHOMY MPAKTUKYMY.
[Ipenmonaraemast ¢gopma AOKIANOB — B BUAE TNPE3EHTAIUH C TIOMOILIHIO KOMIBIOTEPHOU
nporpammel «MS PowerPointy.

B pamkax camocTosTeNnsHOM MPOpabOTKH MaTepHAIOB Kypca JEKIHA CTYIEHTHl TOTOBST
Takxke pedeparbl IO TeMaM Kypca B 3JEKTPOHHOM BHUJE U BBICTABIAIOT MX JUIS IPOBEPKH Ha
nuctannmonHoM moprane  MIY  (educa.isu.ru), Moryt pgenate HO HUM JOKIaa (JOKJIaa-
IPE3EHTAIMI0) Ha Ja00paTOPHO-TNIPAKTUUECKUX 3aHATHIX.

[Iponycku 3aHATUH  CTYIEHTBI CaMOCTOSITEJIbBHO  OTpabaThIBalOT, MOJArOTaBIMBAst
JIOTIOJIHUTENbHbIE pedepaTbl WIM NUCbMEHHBIE OTBETHI HAa BOIPOCHI IO COIVIACOBAHHUIO C
npenoaaBaTesieM.

W TOroBBIi 1 NPOMEXYTOUHBIN KOHTPOJIb 3HaHUI OCYIIECTBIISIETCS HA OCHOBAaHUM 3KaMEHa,
UTOTOBOT'O U IIPOMEKYTOUHBIX TECTUPOBAHUM, YCTHBIX OIPOCOB, IPOBEPKH JOMALIHUX 3aJaHUMH,
NUCbMEHHBIX U J1a00PaTOPHO-IIPAKTUYECKUX PadOT.

Tecmuposanue. CTyI€HTBI IPOXOJAT CAMOCTOSITENIbHBIE TPOMEKYTOUHBIE TECTUPOBAHUS U
CaMOIIPOBEPKY YCBOEHHOCTH IIOJNY4YEHHBIX 3HaHui. IHTorosoe tectmpoBaHue mo Kypcy
IIPOBOAMTCS MpEnoAaBaTesieM B KOMIBIOTEPHOM Kilacce. TecTUpOBaHUS MPOBOJATCSA Ha calTe
JuctaHioHHoro noprana MI'Y B ycTaHOBIIEHHBIE CPOKH.

TpeboBaHusl K BHJIaM CaMOCTOSITENIbHOM PalOThHI: pedepaTy, Mpe3eHTaIUH, JTOMAIIHEMY
IIPAKTUYECKOMY 3a/IaHUIO 110 TEMaM:

e Tpebosanus k pegpepamy.

Pedepar (kpaTkoe H3I0XKEHHE COAEPKAHMUS HAYyYHBIX TPYAOB, 0030pa JIUTEpaTypbl IO
OIPE/ICIICHHON TeMe) JOJDKEH UMETh THUTYJBHBIA JIUCT, HA KOTOPOM YKAa3bIBAeTCsl Ha3BaHHE
yYHHMBEpcUTeTa, (PaKyabTeT, (pamMuinsg W WHULHMAIbl CTyAEHTa, Ha3BaHue Npo(uis; Ha3BaHHE
pedepara, ropoj; U roJ BHINOJIHEHUS paboThl; cojepxkaHue pedepara ¢ yKa3aHUEM CTpPaHMIL
CTPYKTYpPUPOBAHHOTO MO IJIaBaM M pasjenaM M oTdopMaTHpoBaHHOro mno mnpaswiam UI'Y
OCHOBHOTO TekcTa (He 6osee 10 cTp.), BBEIeHHsI, OCHOBHOI'O TEKCTa, COCTOSIIET0 U3 HECKOIBKUX
pa3zenoB, B KOTOPBIX U3JIaraeTcsi CyTh TEMbI pedepara.

IToce OCHOBHOrO TEKCTa MJET 3aKIIOYEHHE M CIHMCOK MCIOJIb30BAaHHBIX MCTOYHUKOB
uH(popMalnu, ohpOpMIICHHBIN IO CTaHAApTaM U TexHuueckuMm TpeOoBanusm BIID UT'Y. Ilo
TEKCTY 0053aTeNIbHO MPUBEJICHUE CCHUIOK Ha HCTOYHUKH JJAHHOM MH(pOpMAIIIH.

[Tpu opopmiennn pedepara ciaemayer NpUAEPKUBATHCS CASAYIOMMX MpaBwi: mpudpt - 14
0T, Times New Roman, mexcTpounsiii uaTepBai- 1,5, ab3amusiii otctyn - 1,25 ¢M, OCHOBHOM
TEKCT BbIpaBHMBaeTcs 1o ImupuHe. JleBoe mone aAokymeHTa 3 cM, mpaBoe —l cM, BepxHee U
HWDKHEE— 110 2 CM.

Joxmnan mo teme pedepara cOmpoBOXKIAeTCS Mpe3eHTAlMel, OTpakarollell OCHOBHbBIE
MOJIOKEHUS IO COOTBETCTBYIOLIEH TeMe,).
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e Tpebosanus k npeseHmayuu
1. MynbTuMenuiitHas Tpe3eHTAllMs [OJDKHA HWMETh THUTYJIBHBIM claig u comepxkarh 7-10
CJIAiI0B.
2. TekcT nokinana u ero oopmiieHUE T0JKHBI COOTBETCTBOBATH M30paHHOM TeMe.
3. Undopmanus, comepsramniasicsi B MPE3eHTAIIUU HE JOJKHA MOBTOPSTH JICKIIMOHHBIA MaTepHal.
4. TlpeseHTanusi JODKHA BKIIIOYaTh HArjsAHbIE MaTepuanbl (CXeMbl, TaOJNUIbI, TpaduKwy,
pPHUCYHKH, ()OTO | T.]1.)
5. TekcT cnaiiioB Mpe3eHTalK He JODKEeH TyOIupoBaTh TEKCT JOKIAa.
6. Ha mocnemHeM craiiie mnpe3eHTAMM HEOOXOAMMO YyKa3aTh HCTOYHUKH HCIIOJIb3yeMOM
uHpopmanuu.

MakcuManbHOE KOJTMYECTBO 32 JIOKJIA U KOMIBIOTEPHYIO IPE3CHTAIHIO - 5 0aios.

e Tpebosanue Kk OOMautHeMy 3a0aHui0.
1. [domamnHee 3aJlaHuE€ MOKET OBITh BBHIIIOJHEHO B paboyeil TeTpadu /Ui IPaKTHUECKUX paboT
U JIOMAIIHUX 33J]aHU#, B JIEKTPOHHOM BHJIE, UM HA OTACIBHBIX JIUCTaX KapT, MHJUTAMETPOBOU
Oymarn ¥ T.0. (IO YCIOBHUSAM 3amanHms), chororpadupoBaHO M COXPAHEHO C KadyeCTBOM
n3obpaxenust He MmeHee 300 Touek Ha aroiim (dpi), B popmare jJpg U BBICTABICHO B CPOK CIayM
3aj1aHus Ha caiiTe UCTaHIIMOHHOTO oOpasoBanust I'Y (Educa.isu.ru) — ajist mpoBepKHu.
2. OdopmieHue W COIYTCTBYIOIIAs TEKCTOBAash 4YacTh 3aJaHUsl JOJKHBI COOTBETCTBOBATH
YCJIOBUSIM 33J[aHus U COXpaHeHbI B (hopmare doc/docx.
3.  MakcumanbHOE€  KOJMYECTBO 32 KaKI0€ BBIIOJHEHHOE 33/JlaHuE  OTNPENeIsIeTCs
TPYJOEMKOCTBIO BBITTOJTHEHHOTO 33/1aHUS

4.5. IlpumMepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB): HE MIPEIYyCMOTPEHBI Y4EOHBIM
IUTAHOM.

V. YYEBHO-METOANYECKOE U TH®OPMALMOHHOE OBECIIEYEHHUE
JUCHUITJINHBI

a) nepeveHb JIUTEPATYPhI
OcHoBHas nuTeparypa
1. MapreiHoBa H. A. Xumusi mouB: opraHudeckoe BemecTBo mouyB [Tekct] : yueb.-meTos.
nocobue / H. A. MapteiHoBa ; Upkyrckuit roc. yH-T, buon.-nous. ¢dak. - Upkyrck : U3n-Bo
Ury, 2011. - 255 c. — (42 sk3.).
2. O6uee nousoBesaenue [Tekct] : yued. mocobue aist cryn. By3oB / B. I'. MamonToB [u ap.]. -
M. : KomnocC, 2006. - 456 ¢ —(10 »x3.).
3. BanbkoB B. @.. [TouBoBenenue [DnekTpoHHBIN pecypc] : yuel. ans 6akanaBpoB, yuel. ams
cryn. By3oB / B. ®@. Banbkos, K. III. Kazee, C. 1. Konecuukos. - 4-¢ u3n., nepepad. u Jo. -
OBK. - M.: IOpaiir, 2012. - (bakanaBp). - Pexxum pocryna: U3 "bubaunorex". - Heorpanuy.
noctyt. - ISBN 978-5-9916-1693-5 : 10100.01 p.

JononHuTenpHas tuTepaTrypa

1. T'pummna JI. A. 'ymycooOpa3oBaHHe M TyYMYyCHOE COCTOsSHME TouB [TekcT| : HaydHOe
uznanue / JI. A. I'pumina. - [M.] : U3g-Bo MI'Y, 1986. - 243 c¢. — (5 7k3.).

2. Opaos JI. C. 'ymycoBble KUCTOTHI MOYB U oO0I1ast Teopus rymudukanuu [Tekcr] : HayuHOe
uznanue / [{. C. Opnos. - M. : U3a-8o MI'Y, 1990. - 324 ¢. —(2 7k3.).

3. MopaenupoBaHue THHAMUKYA OPTaHMUYECKOTO BEIIECTBA B IECHBIX dKocucTeMax [Teker] / Poc.
akaj. Hayk, MH-T ¢pu3.-xum. u 6mon. npodisem nmousosen. ; pea. B. H. Kynespos. - M. : Hayka,
2007. - 380 c.-(1 7k3.)

4. EpmoB FO. Y. Oprannueckoe BemiecTBO 0mocdepsl u mouBsl [Tekct] = Organic Matter of
Biosphere and Soil : nayunoe uznanue / F0.1. Epmos; Ots. pen. B.M. Kopcynos ; Poc. aka.
Hayk, Cu0. otn-aue; Mu-T neca um. B.H. CyxkaueBa. - HoBocubupck : Hayka, 2004. - 102 c. (1
9K3.).
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D1%80%D0%BB%D0%BE%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D1%80%D1%88%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
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5. Opuos JI. C. Ilpaktukym no xumuu rymyca [Tekct] : yued. mocoOue njst CTy/.-TI0OYBOBEIOB
yH-TOB ¥ C.-X. uH-TOB / [[. C. Opnos, JI. A. I'pumuna. - M. : U3a-Bo MI'Y, 1981. - 271 c. - 21
9K3.

6. Jeprauesa M. UM. Cucrema TrymMycOBBIX BeHIECTB MMO4YB [TeKcT]| : MPOCTPAHCTBEHHBIC H
BpeMeHHble acniekTol / M.U. Jleprauesa ; OtB.pen.U.M.I'amxueB;AH CCCP,Cub.ota-aue, 1 H-T
MOYBOBEICHMS U arpoxuMuu. - HoBocubupck : Hayka.Cub.ota-aue, 1989. - 108 c. — (5 3k3.)

0) CIUCOK ABTOPCKHUX METOAUYECKHUX Pa3padoToK:

MapteiHoBa H. A. XyuMusi IoYB: opraHUYECcKOe BemecTBo 1moyB [Tekcer] : yuebd.-meTo. mocodue

/ H. A. MaptbiHoBa ; Upkyrckuii roc. yH-T, buon.-mous. ¢ak. - Upkyrck : U3n-so UT'Y, 2011. -

255 c.— (42 7x3.).

B) 0a3bl JaHHBIX, HHPOPMAIHMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

http://www.educa.isu.ru — obpazoBaresbHblii mopran UT'Y «Educa»

http://geopochva.narod.ru - moyBeHHsI cailT

http://www.soil-science.ru - TlouBoBenenue

http://library.istu.edu/ - Hayunast asiektpoHHas OMOiImnoTeKa.

http://www.soil.msu.ru caiit ¢-ta mousoBeaenuss MI'Y

http://www.bio.pu.ru/win/lit/bioethic/ caiit C-I16 yu-Ta

Hayunas Dnekrponnas bubnuorexa http://www.e-library.ru

8. MHWudopmanmonnas cucrema «EnnHoe OKHO J0CTyNa K 00pa3oBaTebHBIM pecypcam»

(http://window.edu.ru)

9. DBC «FOPAWT». Anpec nocrymna: https://www.biblio-online.ru/

10. OB Usnarenbckoro meHTpa «Akaaemus». Anpec gocrymna: http://www.academia-moscow.ru

11. Tlouck 35IeKTPOHHBIX KHMI, MyOJInKauii, 3akoHoB, 'OCToB Ha caliTaXx Hay4yHBIX

aJeKTpoHHBIX O6ubaroTek http://tusearch.blogspot.com

12. Agroatlas.ru — xaprorpaguueckue MaTepHaibl IO [OYBaM, pa3pabOTaHHBIC B

ITousennom uHctuTyTe WM. B.B. JlokywaeBa

13. TMouBennbiit my3eir um. Jloxydaesa http://soil-museum.ru/

14. Dnextponnsii Apxus B. 1. Bepuanckoro http://vernadsky.lib.ru/ -

15. Vuenue o 6uocdepe u Hoochepe

http://www.spsl.nsc.ru/win/nelbib/ecolos/biosfera_noosfera.htm

16. BupryansHblii My3eit akanemuka H.H. Mownceesa- UenoBek u 6nocdepa

http://www.ccas.ru/manbios/mois_r.html -.

17. http://www.soil.pu.ru

18. http://www.ssj.cv.ua/

19. http://www.agro-prom.ru/

20. http://soilmuseum.narod.ru/ - my3eii mous

21. http://www.issa.nsc.ru/

22. Odunmanshelii cailT Pamounoii kouBeHinu OOH mo npo6ieMe n3MeHeHui Kiiumara —

http://www.unfccc.int

23. https://rusrec.ru/kyoto - MupopmannoHHslii mpoekT Poccuiickoro pernoHaabHOro

sKO0JIOrHUecKoro reHTpa «IIpodaembr n3menenus kinuMata» International Institute for

sustainable development —

24. MexyHapOIHBIN HHCTUTYT YCTOWYMBOTO pa3Butus https://www.iisd.org/

25. Club of Rome http://www.clubofrome.org/

26. Dxosorus u monutuka http://www.carnegie.ru

27. Tlouck »SNEKTPOHHBIX KHMI, NyOnukanuii, 3axkoHoB, I'OCToB Ha caliTax Hay4HBIX
AJIEKTPOHHBIX OnbOaroTek http://tusearch.blogspot.com/

28. TlouckoBas cuctema o HaydHou suteparype. Google Scholar

29. Science Research Portal - Hay4ynas mouckoBas CHCTeMa, OCYIIECTBIISIONIAS

MOJTHOTEKCTOBBIH IOMCK B JKypHAJIaX MHOTHX KpPYIHBIX HAyYHBIX H3JAaTEIbCTB, TAaKUX Kak

Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wimer cratbu W JAOKYMEHTHI B

NooswdE



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D1%80%D0%BB%D0%BE%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%80%D0%B3%D0%B0%D1%87%D0%B5%D0%B2%D0%B0%2C%20%D0%9C%D0%B0%D1%80%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B0%D1%80%D1%82%D1%8B%D0%BD%D0%BE%D0%B2%D0%B0%2C%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://www.educa.isu.ru/
http://geopochva.narod.ru/
http://www.soil-science.ru/
http://library.istu.edu/
http://www.soil.msu.ru/
http://www.bio.pu.ru/win/lit/bioethic/
http://www.e-library.ru/
http://window.edu.ru/
https://www.biblio-online.ru/
http://www.academia-moscow.ru/
http://tusearch.blogspot.com/
http://soil-museum.ru/
http://vernadsky.lib.ru/
http://www.spsl.nsc.ru/win/nelbib/ecolos/biosfera_noosfera.htm
http://www.ccas.ru/manbios/mois_r.html
http://www.soil.pu.ru/
http://www.ssj.cv.ua/
http://www.agro-prom.ru/
http://soilmuseum.narod.ru/
http://www.issa.nsc.ru/
http://www.uncccf.int/
https://rusrec.ru/kyoto
https://www.iisd.org/
http://www.clubofrome.org/
http://www.carnegie.ru/
http://tusearch.blogspot.com/
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OTKPBITHIX HayHUHBIX 0a3zax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

30. O6pazoBanue B obmactu Hayk o 3emie https://www.layeredearth.com/

31. Microsoft Teams - muardgopma TEICKOMMYHHUKAIMOHHBIX TEXHOJOTHM, pa3paboTaHHAs
xomnanueir Microsoft Teams

32. Zoom — mnardgopma TEICKOMMYHHUKAIMOHHBIX TEXHOJIOTUH, pa3pabOTaHHAs KOMITaHHUEH
Zoom Video Communications

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JIMCHUIIJIMHBI

6.1.YueOHo-12a00paTOpHOE 000pyA0BaHME:

[Ipy W3yd4eHUM OCHOBHBIX pa3AeiOB JUCIMILUIMHBI, MPOBEICHUU JaOOpaTOpHBIX padoT
UCIONB3YIOTCS  ayJUTOPUHU, OCHAIIEHHBIE COBPEMEHHBIMH TEXHHUYECKUMHU CpPEICTBAMU
0o0yudeHus: (KOMIBIOTEPHI, MYJIbTUMEIUNHBIN ITpoekTop, DVD-1neep).

Aynuropus  JUIs  TPOBENEHUS  3aHATUH  JIGKIMOHHOTO  THma:  000pyJoBaHa
CHelUalIM3upoBaHHON  (y4eOHOU) wMebenpio Ha 25 TMOCAJOYHBIX MECT; TEXHUYCCKUMU
cpeactBamu  oOydenus: mnpoektop Epson EB-X03 s neMoHCTpanuu — Mpe3eHTallHid,
BUJICOPOJIMKOB U JIp, JTIOCKa y4eOHas, y4eOHO-HATJSIIHBIMU IOCOOWSMHU, OOECIICUHNBAIOIINMU
TEMaTUYECKHE UIUTFOCTPALIMU IO TUCHUIUIMHE: MIPE3eHTAINH 110 TeMaM Iporpammsl. Peanuzanus
IpOTPaMMbl  TUCIMIUIMHBI «BHOTE€OXUMHS» TpeAronaraeT jisl TPOBENCHHS JICKIIMOHHBIX
3aHATUN - KCIOJIb30BaHUE ayauTopuu Bocrouno-Cubupckoro mysest mouBoBeneHust um. W.B.
HukonaeBa ¢ KoJuleKIMedl MOYBEHHBIX MOHOJHUTOB, TMOYBOOOPA3yIOUIMX MOPOJ], MHUHEPAJIOB H
JIPYTHUX SKCIOHATOB. Iy mpoBeaeHus 1abopaTOpHO-IIPAKTHUECKUX PabOT — UMEETCsl B HATUYHUH
XUMHYECKasi 1adopaTtopusi C BBITSDKHBIMU MIKapamu, MPUOOpPaMU W XUMHUYECKOW MOCYIOM:
Hcnonp3yercs:

Oo6opynoBanue
Komnerorep
MynbTuMeanitHOE 000pYI0BaHKE
MynbTUMETUIHBINA TPOEKTOP
[MpunTep HP LaserJet 1100
Ckanep
OKpaH
BrITsokHbIe mIKaQbI
CymunpHble mkagbl
HIxagbl, TYMOOUKH I PEaKTHBOB
10. MydenbHas nevp
11. dorokomopumerp
12. Tlorenumomerp
13. TutpoBasibHBIE YCTAaHOBKHU (OIOPETKH)
14. Becnl
15. TInuTku 3neKTpoHarpeBareibHble
16. Jluctummsrop
17. JIpyroe naGopaTopHoe 060pyn0BaHHE
18. VYueOHbIE TOCKH
19. PaxoBuHBI
MarepuaJibl
MwumerpoBas Oymara
Kapangamm
Habop nouBeHHbIX 00pa31oB
Habop dhoTomaTepnanoB pa3auvHBIX THIIOB ITOYB.
Kasnbka
Habop peaktuBoB B kanensaumax:: 10% HCI, 30%H202, HNOskosi., HoSO4 koH1I.

CoNoOA~RWNE

ook owdE


https://www.layeredearth.com/
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7. Habop mouBeHHBIX 00pa3IOB

8. Komiekuus MOHOTUTOB 1 MUKPOMOHOJIUTOB 110YB

9. Komeknus poTomMaTepuanioB pa3iIHYHBIX TUIIOB MOYB.
10. Konnekuusi moYBeHHBIX HOBOOOpa30BaHUI

11. Komnexuust 00pa3iioB MOUYBEHHOU CTPYKTYPhI

12. Konnekuusi MUHEPAJIOB U MOYBOOOPA3YIOLIMX TTOPO

6.2. IlporpaMmMHoOe obecrievyeHme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine).

Kaspersky Endpoint Security mnst 6usneca - Crangaptaeid Russian Edition. Microsoft
Office Enterprise 2007 Russian Academic OPEN No Level.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.

Office 365 npodeccroHanbHBIN TUTIOC TSl Y9aIUXCS.

Zoom — mardopma TeIEKOMMYHHKAITMOHHBIX TEXHOJOTHH, pa3pa0doTaHHAs KOMIIAHHCH
Zoom Video Communications.

Teams — 5T0 KopmopaTuBHas IuTaTGopmMa, KOTOpas BKIIOYAET 4YaT, OHJIAWH-BCTPEYH,
NPUIIOKEHHS, 0OMEH U COBMECTHYIO paboTy Haj (aiiiamu. paspaborana Microsoft Teams

Educa - o6pa3oBarenbHbiii mopran UT'Y.

6.3. Texnnueckue 1 3J1eKTPOHHbIE CPEACTBA:

Ha nexumsx HMCnonab3yroTcsi MyJbTUMEIUWWHBIE NMPE3EHTAUMU JUIsl AEMOHCTpPALUU KapT,
dororpaduii, cxeM H PHUCYHKOB, Tpa@UKOB W JUarpaMMm; Ha CEMUHAPCKHUX 3aHATHIX -
BUJCO(PHUIBMBI JIJIS TyYIIETO OCBEIICHHSI OTACIBHBIX Pa3/IeI0B TUCIUILINHEI.

Marepuansl JEKIUHA W JOMOJHUTEIBHBIX 00pa30BaTEIbHBIX MATCPUATIOB BBICTABJICHBI U
MMOCTOSTHHO KOPPEKTUPYIOTCS Ha caiite 00pa3oBaTeIbLHOTO rnopraia ury
(http://www.educa.isu.ru)

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Jis 0ocBOEHMS TUCHMILUIMHBI «XHMHS MOYB» NMPUMEHSIOTCS CIEyIolIie oOpa3oBaTebHble
TE€XHOJIOTHH:

o Uugopmayuonnaa nexyus. Jleknuss — 3TO CKaTo€ M3JI0KEHHE OCHOBHBIX Hay4HBIX
(baxToB, UTO ABNAETC 0a30l Uil aHajIM3a PACCYXKACHUH, OLIEHOK.

o Jlexyusa-euzyanusayus. YUUT CTYAEHTOB NpeoOpa3oBbIBaTh YCTHYIO M HUCHBMEHHYIO
MH(}OpPMaLIMIO B BU3YAJIbHYIO (OpMY, UTO (GOPMUPYET Y HUX MPOPECCHOHANTBHOE MBIIIEHUE 32
CUeT CHUCTEeMaTHU3allMd M BbIAEICHUS HauOojee 3HAYMMbIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya IpernojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HarIsAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMM SIBJISIIOTCS HOCUTEIISIMU
uH(popMaluu (CXeMbl, pUCYHKH, CIalAbI-IPEe3eHTalUH, U T.I1.). DTOT BUJ JIEKIIUU JIy4lle BCETO
MCIIOJIb30BaTh HA JTale BBEICHUS CTYACHTOB B HOBBIM pa3fell, TEMY IUCLUIUIMHBIL.

o Jlexyus-6eceoa. IlpeamonaraeT HEMOCPEJACTBEHHBIH KOHTAaKT MPEMOAaBaTeNsl C
aynutopueit. [IpeumyIiecTBo JIeKIMu-0ece bl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPHUBJICKATH
BHUMaHME CTYJICHTOB K HanOojee BaXKHBIM BOIPOCAM TEMBI, ONPENENATh COJEpKaHHEe U TEMIT
W3JIOKEHUST y4eOHOT0 MaTepualia ¢ yueToOM OCOOCHHOCTEH CTYEHTOB.

e Jlabopamopnoe 3anamue - 3TO TMPOBEJECHHE CTYIEHTAMHU IO 33JaHUIO IPENoiaBaTess
OTIBITOB C UCIIOJIB30BaHUEM IPUOOPOB, HHCTPYMEHTOB M JIPYTUX TEXHUYECKUX NMPHUCIIOCOOICHUH,
TO €CTh TO U3y4EHHE KaKUX JHOO SIBICHUH C MOMOILBIO CIIEHUaTbHOI0 000py/I0BaHUS.

e  Konnoksuym (ompoc) — BUJA y4yeOHOTO 3aHSATHS, MPOBOJMMOIO C LENbIO MPOBEPKH U
OLICHUBaHMs 3HaHUU ydamuxcsa. KomIokBUyM MOXET MPOBOAUTHCS B (hopMe MHIUBUAYATbHON


http://www.educa.isu.ru/
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Oecenpl MpernojaBaTesis CO CTYACHTOM MM KaK MaccoBbI ompoc. B xonme rpymnmoBoro
00CYX/IEHUS CTYJEHTHI y4aTcsl BBICKa3bIBaTh CBOIO TOUKY 3PEHUS IO ONPEAEICHHOMY BOIPOCY,
3allUIIATh CBO€ MHEHHE, MPUMEHs 3HaHUs, MOJIyYeHHbIE Ha 3aHATHAX MO mpeamery. B xone
KOJIJIOKBHYMa MOTYT TaK)Xe MPOBEPATCS MUCbMEHHBIE pabOTHI CTYIEHTOB.

e Camocmosmenvuas paboma cmyoenmos (cM. 1. 6.2).

e  JlucmanyuoHwuoie obpazosamenvubie  MEXHOIO2UU. [lonx  AMCTaHIMOHHBIMHU
00pa3oBaTebHBIMU TEXHOJIOTUSAMHU MMOHUMAIOTCS 00pa3oBaTeNibHbIe TEXHOJIOTUH, pealu3yeMbie
B OCHOBHOM C MpUMEHEHHEM WH(POPMAIMOHHO-TEICKOMMYHUKALMOHHBIX CETed Mpu
OMOCPEIOBAaHHOM (HAa PACCTOSIHMHM) B3aUMOJICHCTBUU OOYYaAIOIMUXCS U TEJAarormuecKux
pabotHukoB (DemepanbHblii 3akoH or 29.12.2012 N 273-®3 (pen. ot 31.07.2020) «O6
obpaszoBanuu B Poccuiickoit denepanumn» (¢ u3M. U A0IL., BCTym. B cuiy ¢ 01.09.2020)). [Ipu
OCBOCHHMHU AMCUUIUIMHBI «300JI0THS OECTIO3BOHOYHBIX) HCIIOIB3YIOTCS CIEAYIONINE TEXHOIOTHH:

*  UnmepHem-mexHonocus — cnocod JUCTAaHIIMOHHOU nepenayu nH(opMaluu, OCHOBaHHBIN
Ha HMCIIOJIb30BAaHUH III00ATBHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX CETEH JJIsi 00eCTIeYeHus JOCTyIa
oOydaromuxcsi K HH(POPMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U s (opMHUpOBaHUS
COBOKYITHOCTH METOJMYECKHX, OPraHU3allMOHHBIX, TEXHUYECKUX M MPOrPAMMHBIX CpEACTB
peanu3allud W YIpaBieHHs Y4eOHBIM IPOLIECCOM HE3aBUCUMO OT MeCTa HaXOXACHUS €ro
CyOBEKTOB;

»  TeneKOMMYHUKAYUOHHAS MEXHOI02Us — ITO TEXHOJIOTHs, OCHOBaHHAsl Ha HUCIIOJIb30BAHUU
MIOOANBHBIX W JIOKAIBHBIX CETEH I 0O0CCIeYeHUS B3aMMOICHCTBHS OOYyYarONIMXCsS C
mpernojaBaTeieM M MEXIy coboii u  jgocTyna olyyarommxcs K HHGOPMAIMOHHBIM
o0pa3oBaTeNbHBIM pecypcaM, IPEACTABICHHBIM B BHIE BHICOJCKIUH W JPYIHX CPEICTB
obyuenusi. Micniosnb3yercst O0pa3oBatesbHbiii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI U1 TEKYIIEI'O KOHTPOJISA 1
IMPOMEXYTOYHOM ATTECTALIUA

Ol(eliolIHble mamepuaiivl 011 6XO0HO20 Konmpojia — B BUIC CO6GCCI{OBaHI/I$I Ha BBOJHOM
3aHATUM. B KadecTBe OILICHOYHBIX CpCACTB Il BXOAHOI'O KOHTPOJIA OLCHKHU YPOBHS 3HAHUU

CTYJEHTOB HCIOJIb3YIOTCS TECTBI C OTKPBITHIMU BOIIPOCAMU.

Ouenounvie mamepuanvt mexKyuie2o KOHmpoaa gopmupyomces ¢ coomgemcmeuu ¢ JIHA
YHUgepcumema

B pamkax nucuuIuiMHbI «YTpaBlI€HHE TYMYCHBIM COCTOSSHUEM IIOYB»  HCIIOJIB3YIOTCS
cienyronye GopMbl TEKYIIET0 KOHTPOJIS!

- YCTHBIH OMpoc (KOJIJIOKBUYM);

- cobeceioBaHUE

- ToMalHss padoTa;

- IUCbMEHHBIE PAOOTHI

- pedepar;

- IPE3EHTALNS;

- TECT.

@DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET!

- 3aJIaHUs JJI IOMAITHUX pador,

- CIICOK TeM pedepaToB U Npe3eHTaluil,

- TECTOBbIE 3aJ[aHMsI 110 AUCLUILIINHE,

- BOIIPOCHI JUIs 3a4€Ta,

- KpUTEPHUH OLICHKU 3HAHUH CTY/IEHTOB.

JUis KOHTpOJIE CaMOCTOSATENbHON pPabOThl CTYJIEHTOB HCHOJB3YIOTCS YCTHBIE OIPOCHI,
TECThI, TUCbMEHHBIE pabOThI, pedepatsl.

Ha3naueHue OIleHOUHBIX CPE/ICTB: BBIABUTH CPOPMHUPOBAHHOCTh KomreTeHuuu [1K-3.
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JleMOHCTpallMOHHBbIE BADUAHTHI TECTOB /JIsl TEKYIIEro KOHTPOJIA
1. lIpu4yuHBI NOTEPH FYyMYyCa MaXOTHBIMHM MOYBAMH - ITO:
a) Paznoxenue u 6uoaerpananus rymyca rnoj BiussHueM GU3H0I0THYeCKH KUCIBIX yI00peHH
Y aKTUBU3AIUHA MUKPOQIIOPHI;
0) YcueHue MuHepaau3aluu B pe3yibTaTe OCYIIUTENbHBIX MEPOIPUSITUM;
B) DpO3UOHHBIE IOTEPHU TyMyca.
2. Hecunduyeckue oprannyeckue BenecTsa mo4Bbl - 3TO:
a) B) YTJIEBObI, MOMHUIICTITHIBI, JTUITHA I, XJIOPODUILT, BOCKH, CMOJIBI;.
0) OyIbBOKUCIOTHI, FTEeMAaTOMEIAHOBBIE KHCIOThI, TYMYCOBBIN yTOJIb;
B) [loactuiika, nepHuHa, canponeib;

3. Opranuyveckoe BemecTBO NMO4BHI - ITO:

a) OpraHuueckue BeuiecTsa B CBOOOJHOM COCTOSTHUM WM B (hOpMeE, OpraHOMUHEPATIbHbBIX
COCIMHECHU;

6) Opranuyeckue BelIEeCTBA )KUBbIX OPraHU3MOB;

B) Opranuyeckue BEUIECTBA, YTPATUBLINE CBOE aHATOMUYECKOE CTPOEHUE.

4. I'ymyc - 310:

a) OpranoMuHepaIbHbIe COCTUHEHUS TIOYBHI,

0) UnauBuayanbHble cieupUUecKue OpraHuuecKue COEIUHEHUS U MIPOLYKThI UX
B3aMMO/ICIICTBUS;

B) Crierupuaeckue ryMmyCcoBbIe BENIECTBA, HECTIEIU(UICCKUE BEIIECTBA U IIPOMEKYTOUHBIC
MPOIYKTHI pacmajga U ryMU(pUKAIUY;

5. Cnennduyeckne rymycoBbie BelleCTBA OYBbI - 3TO:

a) TeMHO OKpallIeHHBIE, a30TCOJICPIKAIIHE, BRICOKOMOJICKYIISIPHBIC COSTMHCHUS KHUCIIOTHON
PUPOIL; (1)

0) [IpocThie 1 KOMIUIEKCHBIE COJIH, 3(UPBL;

B) ['eTeporeHHbIC U MOJUIUCIIEPCHBIC, BBICOKOMOJIEKYJISIPHBIC OPTraHUYECKHE COJIH;

6. 'ymycoBbIe KHCJIOTHI - 3TO:

a) OpraHnuecKkue COeTUHEHMS, 00sI3aTEIILHO cojiepKaiirie OCH30KapOOHOBBIE KUCIOTHI ¢ 6-10
% TeTepoLMKINYECKOT0 a30Ta B HUX;

0) Oprannyeckue coeAMHEHMs], ¢ 00s3aTeIbHBIM IPUCYTCTBUEM "HETUIPOIU3YEMOr0" a30Ta;
B) Oprannydeckue coeIMHEeHMsI, UMEOIUe ClIeUPHUECKUe FIEKTPOHHBIE CIIEKTPBI IPU
sHaueHusx E (0,001%, 465 um, 1 cm) mopsinka 0,2-0,3;

7. CTpyKTypHasi siueiika ryMUHOBOI KHCJIOTHI:

a) DTO- MUHUMAJBHBIN 110 pa3Mepy (pparMeHT MOJIEKYIIbl, COAEPIKAIINA Bce BaKHEHIIINe
€IMHUIIBI;

6) MuHHManbHas CpeTHEBECOBAsI MOJIEKYIsIpHAs Macca KoTopoii coctapisieT 15000 ycnoBHBIX
€JIMHHII;

B) Sl4eiika, Bech a30T KOTOPOI BXOJUT B T€TEPOLIUKIIBI,

8. IIpouecc rymupuxanmuu no cxeme Kononosoii M.M:

a) [Iporekaer B 3 craguu;

6) Oto cnennduyeckas peakuus KoHAEHcAUN (GEHONbHBIX COeAMHEHUH U XHHOHOB C
AMUHOKHUCJIOTAaMH U IENTHIaMHU.

B) 00BsICHSET 00pa3oBaHuE LIEHTPaIbHOH "s1epHO" U epudepruueckoil yacTeil ryMUHOBBIX
KHCJIOT.

9. IIpouecc rymupukannu no cxeme Anexkcanaposoi JI.H.:



a) Bxirroyaet 2 OCHOBHBIX JTara;

0) 3aki04aeTcsi B OKUCIUTEIBHOM KHCI0TOOOpa30BaHUY;

B) 3aKIII04aeTcsl B HAPACTAHUHU MOJICKYIISIPHBIX MAacC T'YMHHOBBIX KUCIIOT B ITPOIIECCe
ryMUpUKAIIH

10. 'ymycHoe cocTOsIHME MOYB XapaKTepu3yeTcsi:

a) bospM HabopoM mokazaTeneil, OTpakalolM YPOBHH HAKOILICHHUS TYMYCa, €ro
KaueCTBEHHBIN COCTAB MUTPAIMOHHYIO CIIOCOOHOCTH;

0) ConepxanueM XJIOpOPHILTONOI00HBIX BEIIECTB U MUTMEHTa P(Q;

B) COJICpYKAaHUEM r'yMyca B IEPETHOMHO-aKKYMYJISITUBHOM HJTU TTAXOTHOM TOPH30HTE;

11. [TouBeHHOE MJIOIOPO/IHE TOCTATOYHO OLIEHUTD:

a) CozeprkaHueM rymyca B IIeperHOMHO-aKKyMYJIITABHOM HITH ITAXOTHOM TOPU30HTE;
0) Ontuueckoit mwoTHocThiO ['K;

B) HaGopom mokasaresneii, 0TpaxaroiuM YpOBHH HaKOIUICHUS TyMyca

12. D1eMEeHTHBIH COCTAB T'YMYCOBBIX KHCJIOT CYIIECTBEHHO H3MEHAETCS M0 IPHYHHE:
a) IPOCTPAHCTBEHHON U BPEMEHHON M3MEHUYMBOCTH TOYB;

0) pa3nuuus MOYBOOOPA3YIOIIUX MOPO/I;

B) pa3In4Ms UCXOJIHBIX PACTUTEIIbHBIX OCTATKOB;

13. BoIpaskeHue 371eMEeHTHOI0 COCTaBa B BECOBbIX NMPOLEHTAX AaeT
NpaBUJIbHOE U MOJIHOE MpPeCcTaB/IeHue

a) O CTEINEeHU KOHJIEHCUPOBAHHOCTH, «3penoctuy ['K;

0) 0 HampaBJIEHHOCTH Ipoliecca T'yMUpUKaINH;

B) 0 mpocreiimeit popmyie crpoenus I'K;

14. Atomubie otHomenust C:H B I'K noka3biBaior:
a) creneHb o0yriepoxxkennoctu ['K;

0) crenenp okucieHHoctu ['K;

B) CTENeHb I'YMHU(DHUKALINH;

15. Oprano-MmuHepaJbHbIe COeIMHECHUS B IOYBaX

a) MNpEaACTaBJICHBI I'yMaTaMu U q)YHBBaTaMI/I IICJIOYHBIX U TICJIOYHO-3EMEJIbHBIX MCTAJIJIOB,
0) mpeAcTaBIeHbI IPOCTHIMU U KOMIUIEKCHO-T€TEPONOISPHBIMU COISIMU, aJICOPOLIMOHHBIMU
KOMIIJIEKCaMHU,

B) MPEJICTaBJICHbl HHTEPJIAMEIUISIPHBIMU COEIUHEHUSIMU;

16. I'pynnosoii cocTtaB rymyca — 310:

a) HabOop M KOJIMYECTBEHHOE COJepKaHUe IPYNN CHeMPUUECKUX BEIIECTB 'yMyca;
0) cootHomeHnue koaudectBa 'K u ®K;

B) KOJINYECTBEHHOE cojiepkaHue Oypbix u uepHbIX ['K;

17. ®pakuMOHHBINA COCTAB FYyMyca — 3T0:

a) KOJIMYECTBEHHOE cozepkanue 0ypbix u yepHbix ['K;

0) rpynmbl TYMYCOBBIX BELIECTB, Pa3IMyYalolIUecs] paCTBOPUMOCTBIO U (pOpMaMH CBSI3U C
MUHEpaTbHBIMU KOMIIOHEHTaMH TIOUBBI;

B) OpraHUYECKUE COCTMHEHUS, OCAKIAIONINECS B KUCIION CpefIe;

18. I'yMHHOBBIE KHCIOTHI —
a) BBIACISAIOTCS JeKaIbIUPOBAHUEM U3 TIOYBBI;
0) pacTBOPSIOTCS B pacTBOpax ILIeNoveii;

29
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B) COJiepKaT reTePOLMKINYECKUI a30T B TUIPOIU3YyEMOI YacTH;

19. I'ymycHoe coCcTOsSIHME TOYB:

a) rpynmnoBoi U GPAKIIMOHHBIN COCTaB MOYBEHHOTO I'yMYyca IMOCTOSIHEH IS Pa3IMYHbIX
BBICOTHO-TIOSICHBIX 30H;

0) 30BITOYHOE YBIIAXKHCHHE MTOHIKAET TYMAaTHOCTh TYMYCa;

B) KapOOHATHBIE MOPO/IbI MTOBBIIIAIOT TYMaTHOCTh TYMYCa;

20. IToxa3aTem TyMyCHOI'0 COCTOSIHUS MOYB:

a) [lnst a:1r0BHAIbHBIX I0YB YEPHO3EMHOTIO PsiJia XapaKTepHa ONTHYECKAs IJIOTHOCTD
aneKTpoHHbIX criekTpoB 'K mopska 0,06;

0) [IpucyrcTBue nurmenTa Pg B cocraBe rymyca CBUAETEILCTBYET O IOYBOOOPA30BAaHUU B
YCIIOBUSX CYXOCTEIHOIO KJIUMaTa,

B) O0orameHHOCTh TyMyca a30TOM CUHTaeTCst HU3KoH, eciu oTHomeHne C:N mpebimaer 18;

21. I'naBHasi IPUYMHA NOTEPb I'yMYyCa NAaXOTHBIMHU NNOYBAMH - 3TO:

a) YBeJIMYeHre KOJMYECTBA PACTUTENIbHBIX OCTATKOB, MOCTYIAIOIIUX B [IOYBY;

0). YMeHbllIeHHe MUHEPAIN3alui OPraHUYEeCKOro BELIECTBA B pe3yjIbTaTe 00padOTKU MTOYB U
OCYILUTEIbHBIX MEPOIIPUATHIH;

B) DpPO3UOHHBIE IOTEPHU TyMyca.

22. Hecunduueckue opranuveckue BelecTBa NOYBbI - 3TO:
a) JIurHuH, aMUHOKHCIIOTHI, YTJIEBO/bI, MIOTUIIETITUIBL, JIUITHIBL,.
0) OynbBOKUCIOTHI, TEMAaTOMEIAHOBBIE KUCIIOTHI,

B) [loacTuiika, qepHrHa, carporeb;

23. BepHo TO, 4TO:

a) TPYMIIOBOX M (PpaKIIMOHHBINA COCTAB MMOYBEHHOTO TYMYCa IMOCTOSHEH JJIsl Pa3IMIHBIX
BBICOTHO-TIOSICHBIX 30H;

6) Jly11 MOYB MOA30JUCTOrO Psiia XapaKTepeH (yabBaTHBIA U TyMaTHO-(yJIbBaTHBIN TUII TYMYCa;
B) T'YMYC — 3TO COBOKYIHOCTb CHEIM(PUUECKHX OPraHUUECKUX U HEOPraHUYECKUX BEIECTB
MIOYBBI;

24. JIast TYMYCHOT'O COCTOSIHUSI TIOYB XapaKTEepPHO, YTO:

a) QyTBBOKUCIOTHI UMEIOT XapaKTEPHYIO BHICOKYIO ONTHUECKYIO TUIOTHOCTD SJIEKTPOHHBIX
CIIEKTPOB TOTJIONIeHUS ropsiaka 0,2;

0) n30BITOYHOE YBIAXKHEHHE MOBBIIIAET TYMaTHOCTh TYMYCa;

B) pa3JIMYHbBIC TPYIIIBI TYMYCOBBIX BEIIECTB HE PA3THUYAOTCS MOJICKYJISIPHBIMU MaccaMu;

25. Ilpu omnpeneeHHH rPYyNNOBOro U (PPaKIUOHHOIO COCTABA:

a) KOJIMYECTBO I'yMaTOB KaJIbIHsl ONpEAEseTCsl HEOCPEACTBEHHO B ILEIOYHOM BBITSIKKE;
0) B HEMOCPEACTBEHHYIO IIEIOUHYIO BBITSXKKY MEPEXOIAT TYMUHOBBIE U (DYIHBOKUCIIOTHI,
CBOOOJIHBIE M CBSA3aHHBIE C MOABUKHBIMU IOJIYTOPHBIMU OKCHIAMH;

B) T'YMUHOBBIE KHCJIOTHI BBINIA/Ial0T B OCAJIOK B IIEJIOYHOI cpefie.

26. NenuTpudukanus — 3T0:

a) OO6pa3oBaHue HUTPATHOTO a30Ta U3 AaMMOHHIHOM (HOpMBI

0) BriMbIBaHME HUTPATOB € OCaJAKaMU WM IIPU MOJIMBAX B IIIyOOKHE CJIOU MOYBbI

B) OO6pa3oBaHue OKCUIOB a30Ta U MOJIEKYJIIPHOTO a30Ta U3 HUTPATOB

r) VY nanenue U30BITOUHBIX KOJIMYECTB HUTPATHOT'O a30Ta U3 OBOLIEH MyTeM UX MPOMBIBKH

BOJOM,
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27. Kakue MUKPOOPraHu3Mbl B HAH00JIb11Iei i Mepe 000raliaT Mo4By a30ToM?
e (CuHe-3e1€HbBIE BOJOPOCIIN

¢ AMMOHH(HKATOPHI

e AcconuaTuBHbBIC

e Cumbuotruueckue

28. YKaKkuTe HHTEPBAJI, B KOTOPOM HAXOIUTCSI COJIepPKAHHE T'YyMYyca B CepPbIX (JIECHBIX)
nousax Mpkyrckoii odnactu?

e 10-2,0

e 2530

e 3,0-4.0

e 4,0-45

29. KakoBa eMKOCTb MOIJIOIIEHUS] TEMHO-KAIITAHOBBIX MOYB M I0KHBIX YePHO3eMOB (MTI-
3kB/100r mouBbI)?

e 10-15

e 15-20

o 20-25

e 25-35

30. Kakue KyJbTYpbl 0Ka3bIBAIOT HAHOO0JIee 0J1ArONPHUSITHOE BO3/1eliCTBHE HA PEXKUM
OPraHM4yecKoro BeuiecTsa u 6ajaHc rymyca B nouse ?

3epHOBbIE

IIponamueie

BobGoBeIe

MHorosneTHue TpaBsbl

OpnHoneTHHEe TpaBbl

OBourHbie

[TnonoBo-srOAHBIE

e 3aganus (BONPOCHI) VI JOMALIHEH padoThI
[ ]

1.  ®ynkuuu ryMycoBbIX BELIECTB B MOYBaxX U duocgepe.
2.  PerynsatopHas ¢yHKIHS I'yMYCOBBIX BEIIECTB.
3. Ponb rymyca Kak peryiasTopa yCTOMYMBOCTH CUCTEMBI «PaCTEHHE-TIOYBa B
re0JI0TNYECKON UCTOPUU 3EMIIH.
4.  Howmenknarypa u Kjaaccu(pUKalus T'yMyCOBBIX BELIECTB
5. IlepcneKTHUBBI pa3BUTHUS UCCIIEOBAHUN pa3IMUHBIX (DYHKIMIA I'yMYCOBBIX BEIIECTB B
Pa3HbIX IPUPOJIHBIX U aHTPOIIOT€HHBIX 00CTaHOBKAX
6.  CTpoeHue u CBOICTBA TYMYCOBBIX KUCIIOT
7. Kuaccel rymyco-MHHEpalIbHBIX COEIMHEHUMN: T€TEPOIOIIPHBIE COJIU, KOMIIEKCHO-
reTepOMNOISPHBIE COJIU, aACOPOLIMOHHBIE KOMITIEKCHI
8.  Ilpupona nornouieHus cBeTa 'yMUHOBBIMU BEIIECTBAMU
9.  T'ymycoBsIil Ipodmib KaKk HHTETPATBHBIN MTOKa3aTeIh HHTEHCHBHOCTH ITpoIiecca
rymycoo0pa3zoBaHus U (POPMHUPOBAHUS CHCTEMBI TYMYCOBBIX BEIIECTB ITOYBbI
10. DraemeHTapHBIC TYMYCO00Opa30BaTEIIBHBIC MPOIIECCHI
11. EcrecTBeHHast U aHTPOIIOTEHHAs JMHAMHUKA CHCTEMbI T'YMYCOBBIX BEIIECTB IT0YB
12. Tloxa3aTenu ryMyCHOTO COCTOSTHHSI OCHOBHBIX THIIOB ITOYB PO
13. IlyTu u MeTOJbl PEryIHMPOBAHUS U ONTUMU3ALUU TYMYCHOTO COCTOSTHHS ITOYB B YCIIOBUSIX
TEXHOTEHHBIX U arpo-3KOCUCTEM
14.  VYnpapneHue NOYBEHHBIM IIOAOPOAUEM.
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15.  OcoOGeHHOCTH MPOIIECCOB ASCTPYKIIMH, ONOXUMHYECKON TpaHCc(hopMaIuu OpraHudecKuX
OCTaTKOB U IIPOLIECCOB 'YMYCOHAKOIIJIEHHSI B I0YBAX 30HAIBHBIX 30HAJIbHBIX U TEXHOT'€HHBIX
9KOCUCTEM

16. Tloxxoasl ONTUMH3ALKU M OXPAHbI TYMYCHOTO COCTOSIHUS 1TouB MpKyTCcKoi obnacTu

17.  Ouenka cooTBETCTBUSI IPOAYKTUBHOCTH KYJIbTYpPbl KOJMUECTBY M KaUECTBY YAOOpEHUIt

IIpumepHbIii ciHCcOK TeM pedepaToB u npe3eHTanuii B popmare Power Point:

1. buoreoxumuueckue MNPUHLUIBI TI'yMycOoOOpa3oBaHHs C TOYKHM 3peHHs oOLell Teopuu
ryMUpUKAIIH,

2. BuayrpunpoduiapHOe pacrpelelieHue OCHOBHBIX KOMIIOHEHTOB T'yMyca Ha IpUMepe IOYB
fora Bocrounoit Cubupu.

3. Oco0eHHOCTH T'yMyCHOTO COCTOSIHHMS 1o4B tora Boctounoit Cubupu M €ro M3MeHEHHs B
IIPOLIECCE CEIBCKOXO03SIMICTBEHHOTO UCIOIb30BAaHUSI U TEXHOI'€HHOM BO3/1ECHCTBUU.

4. ®opMbl OPraHUYECKOro BELIECTBA MOYB HA MAKPO-, ME30- 1 MUKPOYPOBHSIX.

5. OcCOOEHHOCTH KaueCTBEHHOIO COCTaBa, 3allacOB OPraHMYECKOro BELIECTBA OCHOBHBIX
30HAJBHBIX THUMOB MoYB fora Bocrounoit Cubupu, uX U3MEHEHUs B Ipolecce
CEJIbCKOXO035HCTBEHHOT'O UCII0JIb30BaHNUs, a TAK)KE IIPU TEXHOTCHHOM BO3EHCTBUU.

6. OCHOBHbIE HEJOCTaTKM CHCTEMBl IIOKa3aTelell TIyMyCHOTO COCTOSHMSL IIOYB Ha
COBPEMEHHOM 3Tale pa3BUTHSI I0YBOBEICHUS

7. BuusHus Ha ryMmycooOpa3oBaHUE U T'yMYCHOE COCTOSIHUE BEUHOM MEpP3JIOTHI.

8. Bmmsams Ha TrymycooOpa3oBaHHE U TyMyCHOE COCTOSIHHE O3EPHBIX CHCTEM,
3200JI04EHHOCTH, OJIM3KO PACHOJIOKEHHBIX OKEAHNYECKUX BOJHBIX MAaCCHUBOB.

9. OCHOBHBIE METOJWYECKHE TIOAXONbI, TPSMbIE M KOCBEHHBIE METOIBI OIPEIEICHUS
MOJIEKYJISIPHOM ~ CTPYKTYpbl T'YMYCOBBIX BEILIECTB, Hepa3pyllalollde MeTOAbl U  HX
IIPEUMYILECTBA.

10. Meroabl SKCTpakUMKM M OYHMCTKM MPENapaToB TIyMYCOBBIX BEIIECTB, B TOM 4YHCIE
CTaHJapTHasi METoIMKa MexIyHapoJHOTO o0IecTBa 1o rymycoBbiM BemectBam (IHSS).

11. M3yueHune MOJEKYISIPHOW CTPYKTYphl TYMYCOBBIX BEILECTB MeToJoM TBepaodazHoro 13C
SAMP B Texnuke CPMAS c¢ ¢ypbe-ipeo6pa3oBaHueM CIEKTPOB.

12. Ilpumenenne metona OIIP uid OIEHKM KOJUYECTBEHHBIX XapaKTEPUCTHK CBOOOIHBIX
paaAMKaNoB KaK OCHOBHBIX PEAaKIIMOHHOCIIOCOOHBIX IIEHTPOB OPraHMYECKUX MAaKpOMOJIEKYN B
IpernapaTax 'yMyCOBBIX BEHIECTB M HEITOCPEACTBEHHO B ITOYBE.

13. 3aKOHOMEPHOCTH, HAIPABICHHOCTh M WHTCHCHUBHOCTH Ipollecca rymH(puKanmu, riryouHa
rymudukanmm.

14. T'ymycHOe cOCTOSIHME JIECHBIX IMOYB: KpHO3EMOB, MOJI0YPOB, AEPHOBBIX alb()EryMyCOBBIX,
MOJ30JI0B, IEPHOBO-TIOA30IMCTHIX, CEPHIX, CEPOTYMYCOBBIX, OYpO3EMOB

15. I'ymycHOe cocTosiHME MOYB CTEMHOW 30HBI: YEPHO3EMOB, KAITAHOBBIX, TUAPOMOP(HBIX U
HOJYTHAPOMOP(HBIX  TOYB: TIJIEE3eMOB, TOP(SHO-TIIEE3EMOB, TEMHOI'YMYCOBO-TJIEEBBIX,
YEpPHO3EMOBUIHBIX, AITIIOBUAJIBHBIX CEPOTYMYCOBBIX.

16. M3MeHeHHE TyMYCHOIO COCTOSHHUS IMouB fora Bocrtounoit CuOupu npu aHTpONOTEHHOM
BO3JICHCTBUH.

17. TlposiBneHue npoueccoB AeryMU(PHUKAIMH B CBA3U C SPO3UOHHBIMU MTPOIIECCAMH.

18. BimsiHMe OpraHMYECKMX W MHHEPaIbHBIX YHOOpPEHHMII Ha TYMYCHOE COCTOSHHE IOYB.
OKojoruyeckas yCTOMYMBOCTb F'yMyca B arpo3KOCHCTEMAaX.

19. BimsiHMEe TEXHOTEHHOTO 3arpsi3HEHHS HAa TYMYCHOE COCTOSIHHE OCHOBHBIX THIIOB TOYB
peruoxa.

20. Uctopust M COBpEMEHHOE COCTOSIHHE HWCCIIEOBAaHUH TYMYCHOTO COCTOsIHHA. Mcropus
U3y4EHHsI TYMYCHOT'O COCTOSIHMS ITOYB tora Bocrounoit Cubupu.

21. Tlomxompl K YIpaBICHUIO TYMYCHBIM COCTOSTHUEM ITOYB.

22. OCHOBHBIE TPUYMHBI ¥ MacITaObl MOTEpPh TyMyca u3 mouB Poccuiickoit dexepanmn.

23. Xapakrtep TpaHc(hopMali OPraHUYECKUX OCTATKOB B MI0YBAX PETHOHA.
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24. TlpuMeHeHHE yrIIET'YyMUHOBBIX YIOOPEHUH B MOYBAX PETHOHA M UX BIIMSIHHUE Ha TYMYCHOE.
25. T'yMyc TOYBBI, €r0 YyCTOMYMBOCTE K PA3JI0KEHHUIO U BO3OOHOBIISIEMOCTh U MTPOOIEMBI
MaJICOTIOYBOBE/ICHUSI.

Bonpocs! 1J1s1 NOATOTOBKHU K KOJUIOKBHYMaM
1. Yro Takoe ryMyCHOE€ COCTOSIHUE I10YB, KAKOBbI OCHOBHBIE €T0 I10Ka3aTeIu?
2. KakoBbl OCHOBHbBIE HEJOCTAaTKH CHUCTEMBI IIOKa3aTelled I'yMYCHOIO COCTOSHUSI IIOYB Ha
COBPEMEHHOM 3Tale pa3BUTHsI I0YBOBEICHUS?
KakoBbI COBpeMEHHBIE METO/IbI U3YYECHHS T'yMyca MOYB?
B uem cmbict o6mielt Teopun rymudukanun?
C noMoIIbI0 KaKOT0 MOKa3aTells PelIaeTcsl ypaBHEHUE M1yOuHbl TyMUpUKau?
OxapakTepu3yiiTe OCHOBHBIE YCIIOBUSI IOUBOOOpa30BaHUs pErHOHA.
B ueMm nposiBiisieTcst caMOOBITHOCTD IIOYB peruoHa’?
KakoBo coBpeMeHHOE COCTOSHUE UCCIEA0BaHNN T'YMYCHOTO COCTOSIHUS?
KakoBel asieMeHTapHbIe poLecchl JOPMUPOBAHUS OPraHONPOGUIIS PErMOHAIbHBIX T0YB?
10 Kak u3smeHseTcst ryMyCHOE COCTOSIHUE II0OYB PETMOHA ITPU AaHTPOIIOT€HHOM BO3/1€HCTBUN?
11. KakoBbl OCHOBHBIE MTOAXO/IbI K YIIPABJIECHUIO T'YMYCHBIM COCTOSIHUEM IOYB?
12. Ha3oBuTe OCHOBHBIE NPUYMHBI M MacmTadbl MOTEPh Tymyca Hu3 mouB Poccuiickoii
denepanun?
13. KakoBbI OCHOBHBIE ITOKA3aTEIM TYMYCHOTO COCTOSTHUS TI04B?
14. B uem BbIpaxaroTcsi OCOOCHHOCTH KayeCTBEHHOI'O COCTaBa OPraHMYECKOro BEIECTBa
OCHOBHBIX THIIOB [104B peruoHa?
15. Kak BiusieT KaueCTBEHHbII COCTaB M KOJUYECTBO I'yMyca Ha MPOLECCHl OCTPYKTYpPUBAHMS
MOYB U Mouemy?
16. KakoB xapakrep 3BOJIOLUOHHONW TpaHCHOPMALMU OpPraHMYECKHMX OCTAaTKOB B I10YBAX
peruona?
17. KakoBo BiMsHME NPUMEHEHHUS YIJICTYMHMHOBBIX YHOOpDEHHMH B I0YBAaX PErMOHAa Ha HX
TYMYCHO€ COCTOSTHUE
18. Ha3zoBute 0CHOBHBIE I'PyMNIIbI U (PAKLIUU TYyMYycCa, 0COOEHHOCTH UX CTPOEHHSI U CBOHCTBA?
19. Ha gyem ocHOBaH METOJT OIpeaeTeHus yriiepoaa mo Tropuny?
20. B gem paznuuue Teopuit rymuduxannu no KoHoHoBoi 1 o AnekcanapoBoit?
21. Kakwue MeToapl H3y4eHHUs TyMyca IT0YB — MPsIMbIe, a KaKHe — KOCBEHHBIE?.
22. Kakyto ponb B pa3BUTHM TEOPUU XUMHM T'ymyca ceirpaiau pabotsl JI.H. AnexcanapoBoi,
I.C. Opnoga, JI.A. I'pumnnoii, M.W. Jleprauesoii, 1.B. Tropuna, M.M. KonoHoBoi1 u Jip.
23. KakoBbl OCHOBHBIE IPUHIIMIIBI OOLIEH TEOPUH TYMH(PHUKALIHH.
24. Kak 3aBHCHT Ka4eCTBEHHBII W KOJMYCCTBCHHBIH COCTaB TyMyca OT IMepuia OMOIOTHISCKOM
AKTUBHOCTH?
25. B gem nposBisieTcsi cCaMOOBITHOCTD TIOYB peruona’?
26. Kak rymycHoe COCTOSIHME MajieONoyYB MOXET OMOYb U3YYUTh M3MEHEHHE KIMMATHYECKUX
yCIIOBUM B peruone?
27. Kakue coBpeMEHHbIE HalpaBJIEHUS B UCCIEJOBAHUU T'YMYCHOTO COCTOSTHUS 1TOUB? .
28. OxapakTepu3oBaTh T'yMyCHOE COCTOSIHHE OCHOBHBIX THIIOB TIOYB PETHOHA!
29. Kak n3MeHseTcst 'yMyCHOE COCTOSIHME TIOYB PETMOHA P aHTPONOT€HHOM BO3I€HCTBUU?
30. Kak u3MeHsieTcss TYMyCHOE COCTOSIHHE TT0YB PErHOHa NPY Pa3IMYHBIX BHIAX TEXHOTCHHOTO
BO3JEHCTBUA?

©oOoNO O AW

Ouenounvie mamepuanvt 013 RPOMENHCYMOYHOU AMMmMeCmayuu é hopme — IK3amen
Cucrema onenok: naruoamibHas. OC 3Toro Tumna I0KHEI BBISIBISTE CTEIIEHb OCBOCHUS
TEOPETUYECKNX 3HAHUN Kak 0a3y anst GOpMUPOBAHUS KOMIIETEHIIMH, YMEHHs UX TMPUMEHSTH B
CUTYAIUSIX, MOACIUPYIONTUX MPOPECCHOHAIBHYIO JEATEIHHOCTD. a TaKXkKe - CHOPMHPOBAHHOCTh
3asABJICHHBIX B I1.3 kommerennuii: [TK-3.
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ATTecTanus 1Mo Kypcy «YTpaBlieHHE T'YMYCHBIM COCTOSIHUEM IOYB)» OCYIIECTBIISIETCS MPHU
yCIOBUM 0053aTENBHOTO MocenieHus 3auaTiii. Ocoboe BHUMaHUE YAEISIETCS CaMOCTOATENbHOM
npopaboTke Marepuana. bamibHas CTpyKTypa OLIEHKH:

e AxTtuBHas paboTa Ha 1a0OPATOPHO-TIPAKTUIECKUX 3aHATUAX - 10 5 GayioB
e Hannyne nekuuii 1 BHINOJTHEHUE IPAKTHUECKUX 33aJaHUM - 710 5 6ajioB
e KonTponbHble TeCTOBBIE pabOTHI 5- 10 OaIoB
e CaMocrosTenbHOE BHIIOJHEHNUE 3a/1aHuil 1o BceM pasaenam. Beero: 40 Gaos.
e OrtcyTCTBHE Ha JIGKIMSIX U CEMHUHAPCKUX 3aHATUSAX 0€3 YBaKUTEJIbHON MPUUYUHBI: MUHYC 5
0aJyTOB U3 O0IIETo peUTHHTA.
Bcero — max 100 6anios.

IxaJja oneHok:

Otmmuno — 86 -100 GammoB; Xopomo — 71 — 85 VnmosmerBopurensHo — 60 — 71;
HeynosnerBopurenbHo — Menee 60.

DK3aMEHAIMOHHAs OLIEHKA MOXKET ObITh BBHICTaBJICHA HA OCHOBAHUH IOJIYYEHUS B TEUCHUE
cemectpa 70-80 GamioB, B OCTaJbHBIX CIydasX CTYACHT JOJDKEH OyAeT Ha BbIOOp NPOWTH
KOHTPOJIbHOE TECTHUPOBAHME 10 BCEM pa3ziesiaM Kypca, IM00 c1aTh 3K3aMeH 10 OuiieTam.

IIpuMepHBIH CIUCOK BOIPOCOB K IK3aMEHY

1. Tpancopmammsi OpPraHUYEeCKOro BEIIECTBA IMOYB W  BBISIBICHHE  B3aUMOCBSI3H
OMOXMMHYECKOr0 COCTaBa HCTOYHUKOB OPraHMYECKOTO BEIIECTBA MOYB.

2. Ponb oprannveckoro BEIIECTBa B T'CHE3WCE, IUIOJOPOINU U OXpaHe MOYB, GOPMUPOBAHUU
opranorpoduieit psaa 30HaTbHBIX THIIOB MTOYB.

3. 3HayeHHE OPTaHUYECKOTO BEIIECTBA B IIOYBOOOPA30BAHUH U IIJIOIOPOINH MOYB. THITHI ITOYB
Y TUIIBI TyMYyca.

4. 3HayeHue rymyca sl MOpQGOJIOTUN TIOYB, JMATHOCTUKH, KIIACCH(PUKAITIH.

5. BrusHme rymyca Ha IIBET, CTPYKTYpY, BOAHO-(U3MUYECKUE CBOICTBa, TEIUIOBOI OasuiaHC.
®u3noaoruyeckasi akTUBHOCTh TYMYCOBBIX BEIIIECTB. 3aachl MUTATEIbHBIX JIEMEHTOB B (hopme
oprannueckux coeaunenuii (OC).

6. Pomp rymyca B cucTeMe IOYBAa-pacTCHHE W BAKHEWIUE TPOTHUBOpPEUHs (HAKOTUICHHE
3allacoB M CHWIKEHUE JIOCTYMHOCTH OJJIEMEHTOB [HMTAaHMs, ONTUMalbHas a’pauus U
BOCCTAaHOBUTEJIBHBIE TIPOLIECCH], MOOMIIM3AITUS SJIEMEHTOB MTUTAHUS M PA3BUTHE OIO30ITMBAHUSA,
CTUMYJISATOPBI U UHTUOUTOPHI). ONTUMAaIBHOE COMIepKaHne TyMyca B MTOYBE.

7. Kraccudukanuss 1 HOMEHKJIATypa TYMYCOBBIX BemiecTB. OpraHuueckass ¥ MUHEpaibHas
yacTh MouBbl, 31adoH. Croernuduueckre T'yMycOBBbIE BEIIECTBA, MPOTYMUHOBBIE BELIECTBA H
MTATMEHTHI.

8. T'yMHH U T'YyMUHOBBIE KHCIOTHI. MeTOMBI pa3/ielieHus] 1 OCOOEHHOCTH COCTaBa U CBOICTBA.
I'emaTomenanoBbie U (yJIBBOKHCIIOTHI.

9. Ponb pycCKMX W COBETCKHMX YYCHBIX B Pa3BUTHH YUCHHSI O TYMYCOBBIX BellecTBax. PaboThl
II.A. KoctbiueBa, A.A. Illmyka, B.P. Buneamca, W.B. Trwopuna, E.H. Tpounkoro, M.M.
Kononogoii, JI.H. Anexcanaposoii, B.B. Tlonomapesoii u jp.

10. CoctaB u CBOWCTBA HMCTOYHHKOB TYMYCOBBIX BelIeCTB (OENKOB, TMOJHUIENTHIOB,
aMUHOKHCJIOT, aMH/I0B, aMMHOCAXapoB, XJIOpOopMIia, JUTHUHA, (IIaBOHOMJIOB, IUTMEHTHI), HUX
MIPOUCXOXKICHUE, PACIIPOCTPAHEHUE U BEPOSTHOCTD yuacTus B oopasoanuu ['K.

11. VrieBoaHble KOMIIOHEHTHI M UX poiib B QopmupoBanuu ['B. BausHue yrieBonoB Ha
MOYBEHHYIO CTPYKTYPY U CBS3b UX C PA3BUTHEM BOCCTAHOBHUTENIBHBIX MPOLIECCOB MPU OPOLICHUHU
Y OTJIECHUU.

12. Tunores3bl O CTPOCHUH M CTPYKTYypHBIE (POPMYIbI TYMYCOBBIX KHUCIOT. [Ipeamonaraembie
OJIOK-CXEMBI W CTPYKTypHBbIE (opMynbl  cTpoeHust yriaepogHoro ckenera ['K (Dopmyms
Komuccaposa, ®mnsiira, Mucrepckoro, JlorunoBa, J[lparyHoBa, Kacaroukuna, OpmoBa).
[Tonsitre o siape 1 OOKOBBIX MEpUPEPUUECKUX IIETISIX.
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13. VuactTue MuHHEpaJIbHBIX KOMIOHEHTOB. KOHCTUTYLIMOHHBIE M HEKOHCTHTYLIMOHHBIE
aJIeMEHThl. MOJIeKyIIbl, acCOaThl U OPraHO-MUHEPAJIbHBIE IPOU3BOIHBIE.

14. CrpykrypHble (OpMyJbl, OCHOBAaHHBIE HA LUKIMYECKH MOJIMMEPHU30BAHHOM YIJIEpOJE.
®opmyna Oykca. Barmsaaer B.M. Kacaroukuna, C.C. JIparyHoBa. Y4actue eHOIOB, XMHOHOB,
YIJIEBOOB, T'€TEPOLMKINYECKOro a30Ta. COOTHOLIEHHE Apa U OOKOBBIX LeNel U yCTOMUUBOCTh
K JICHCTBUIO OKUCIIUTEIICH.

15. Teopus u nmpakTUUECKUE IPUEMBI PEryJIMPOBAaHUS 3al1acOB, KAYECTBEHHOI'O0 COCTaBa rymyca
¥ TYMYCHOTO COCTOSTHUS IT0YB CEJIbCKOXO035HCTBEHHBIX JIAaHAIA(TOB.

16. OnTtumunzanus, KOHTPOJIb M OXpaHa I'YMYCHOIO COCTOSHHUS IIOYB B LEJIAX IIOBBIILICHUS
IPOAYKTUBHOCTU M YCTOWYMBOCTH €CTECTBEHHBIX arpOLEHO30B.

17. TexHOreHHOE M arporeHHOe 3arpsA3HEHUE IO0YB. 3arpsA3HEHUE II0YB OPraHUYECKUMHU
BEIIECTBAMH TEXHOT'€HHOI'O MPOUCXOXKACHHUS: YIIIEBOJOPOAaMH, (PeHOIaMH, MECTHLIHIAMU.
['ymudukanys necTuuIOB.

18. OcobeHHOCTH TPOLECCOB NECTPYKLIUH, OMOXMMHUYECKOH TpaHCPOPMALUU OPraHUYECKUX
OCTaTKOB M TyMYCOHAKOIUICHMsI B TI0YBaX 30HAJIBHBIX M TEXHOI€HHBIX HKOCHUCTEM.
KavecTBeHHBII cOCTaB HOBOOOPAa30BaHHOTO T'yMyCa B CPAaBHEHUHU C TYMYCOM 30HAJIbHBIX TOYB.
19. Apomaruyeckue u cTpykTypHble (pparmentsl ['K. OOmmii GanaHc CTPYKTYpHBIX €IUHHII.
Ouenka 6enzonanoctu ['K, mpupona apomatuyHoctu. 3aBUCUMOCTh OKpacku ['K or crenenu
OCH30MAHOCTH, OT COJEepXKaHUsA OOKOBBIX NepupepuyecKUx Iened, BUIA U COACpIKaHUS
KHUCJIOPOJIHBIX TPYIIIL.

20. ®oroxumuueckas aectpykuus ['K u posb GoToXuMHUECKUX peaklMii B TOYBOOOPA30BAHUY.
BepositHast popma monekyn ['K. BaustHue ruapaTanny v miIoTHOCTH 3apsijia Ha KOH(DUTYpaLUIO
monekyn ['K u ux nosesnenue B mousax.

21. Ompenenenue moHsTHs 0 'K Ha OCHOBE MX BBIZICIICHUS M HA OCHOBE UX COCTaBa M CBOMCTB.
['naBHelIMe TPU3HAKYU TYMYCOBBIX KMCJIOT U IIPEeIbl UX KoleOaHuH.

22. DIeMeHTHBI COCTaB, CBSI3b C COCTaBOM DACTHTEIBHBIX OCTAaTKOB. VM3MeHeHme cocraBa
pPAacCTUTENBHBIX OCTATKOB IpH IymMudukanuu. OmnpeneneHue HanpaBiIeHUsS PEAKLUU METOJO0M
rpadMKO-CTaTHYECKOTO aHAITN3a.

23. Teoperuueckue OCHOBBI Iporecca rymudukanuu. KonaeHncanyus MOHOMEPOB Kak INIaBHBIN
stan popmupoBanus sapa ['K.

24. OxucnurenbHas JAECTPYKLUS BBICOKOMOJIEKYISIPHBIX coenuHeHud u auddepenuumanus I'K.
@®akTOophl, BAUSIOLINE HA UHTEHCUBHOCTh U HANpaBiIeHUE T'yMUDUKAIIIH.

25. O6mas O6uorepMoMHaMHUeckass KOHUenuus rymudukanuu. [IpuHuun orOopa Hamboiee
YCTOWUYHUBBIX CTPYKTYD.

26. Ponp kuHeTMueckux (akToOpoB; CKOpOCTh pasznoxkeHuss OB mouBel kak (akrop,
onpezensoomuil rpynnoBoi coctaB u coictBa ['K. Ilponeccsl ¢pparmeHTapHOro 0OHOBIEHUS
rymyca mo A.J[. POKMHY M CHCTEMaTH4EeCKUH XapakTep MoJIeKyinspHoro crpoenus [K.
Kunernyeckas reopusi ryMUQHUKaILUH.

27. TloHaTne o TyMyCHOM COCTOSHMHM TO4YB; cHcTeMa Mokasarenedl. Ilonstue o mnepuone
OMOJIOTrNYEeCKON aKTUBHOCTH.

28. I'ymyc B nouBax Bocrounoit Cubupm, ero cocraB u CBOWCTBaA.

29. I'ymyc B mouBax Poccum, ero coctaB u CBOMCTBA.

30. OcHOBHBIE BOIIPOCHI ONTHMM3ALMU U OXpaHbl TYMYCHOTO COCTOSIHMA MouB MpkyTckoi
00J1aCcTH B YCIOBUSAX UHTEHCUBHOTO 3€MJIEIEIIHSL.

31. ®axTopsl, ONpeaeNsIouIre Mporecchl ryMycoo0pa3oBanus. MukpoOHas Tpanchopmanus u
ryMu(QuUKaus pacTUTEIbHBIX OpPraHMYEeCKUX OCTaTKoB. DepMEeHTaTHBHBIE pEaKlUU MPOIECCOB
ryMyco0o0pa3oBaHUs. ITytn perynupoBaHus MHUKPOOHOJIOTMYECKUX IIPOLIECCOB
ryMycoo0pa3oBaHusl.

32. CoBpeMeHHbIE arpoOTeXHOJOTMH W CHCTEMBI 3eMIIEACHs, ONTUMH3UPYIOIIUE IPOLECCHI
rymycoobpazoBanus B mousax. [Ipo0Oiema rymyca B MHTEHCUBHOM 3€MJIE/IETHH.

33. TIpeobpa3oBaHMs OPraHUIECKOTO BEUIECTBA HAa MMPHUMEPE OT/IEIBHBIX YKOCHUCTEM.
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34. Opranuveckoe BEMIECTBO M (PU3MUECKOE CTPOCHHE TOYBHI. BHOJOTHYECKHE PEaKInH,
CHOCOOCTBYIOIINE PA3BUTHIO CTPYKTYpHl. DOpMHUpOBaHNE BOJJOCTOMKHX arperaTos.

35. OO6paboTka MOYBHI JIJIs1 ONTUMAIBLHOTO HAKOIICHUs OPraHYecKoro BemiecTBa. CoepexeHne
TEPSAEMOT0 pecypca — OPraHMYECKOro BEIIECTBA MOYBBI. Mennoparys mouBkI.

36. 3aBUCUMOCTh (DPAKUMOHHOIO COCTaBa TyMyca OT KHUCJIOTHO-OCHOBHBIX CBOICTB,
MUHEpaJIM3alisl OYBEHHBIX PACTBOPOB M MUHEPAIIOTUYECKOTO COCTABA.

37. M3mMenenue GppakIMOHHOIO COCTaBa rymyca Ipy U3BECTKOBAHUU MTOYB U OPOILICHUHU.

38. DHepreTka TryMycooOpa3oBaHUSI B  €CTECTBEHHBIX M  TEXHOTEHHBIX CHCTEMaXx.
Tpanchopmalius opraHMuecKoro BEHIeCTBa MOYB B YCIOBUAX MPOMBILIUICHHOTO 3arPsS3HEHHUS.

39. OcHoBHbIe CTOCOOBI (POPMUPOBAHUS TYMYCOBBIX KHCIOT (KOHACHCAIIMOHHAs TUIOTE3a
M.M. KonoHoBo#, Teopus nerpananuu ouonoaumepon JI.H.AnekcanapoBoii).

40. Kunernueckas teopus rymucpukanuu J[.C. Opnosa.
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Pazpaborunk:
T CTapIIHHA IpPenoaaBaTelb H.A.MapTbeiHOBa
7 Y(nommics) (3aHMMaeMas IOJDKHOCTD) (uHULMANEL, HaMUITUS)

I[Tporpamma cocrasiena B coorBetcTBaH ¢ TpeboBanmsmu GI'OC BO Ne 919 ot 07.08.2020
no Hanpasjeruio 06.03.02 «[louBoBeneHUE», TPOGUITIO MOATOTOBKH «YIPABJIEHHE 3EMEIbHBIMU
pecypcamuy u ITIC 13.023 Arpoxumuk-nousosen Ne 551 ot 02.09.2020.

[IporpaMma paccMOTpeHa Ha 3acefaHuy Kadempsl NMOYBOBEHCHHS M OIEHKH 3€MENbHBIX
PpecypcoB.

el Vm/z%/m 20

IIporoxon Ne 3aB. kadenpoii ~4+—— C.JL.Kyknuna

Hacmosuyas npoepamma, ne Mmodxcem 6bimb 60Cnpoussedend Hu 6 Kakol gopme 6Ge3

npedeapumenv020 NUCbMEHHO20 PA3peueHus Kageopvl-paspabomyuka npozpammbl.



