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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

®opmupyemas

KOMIIeTeHIHS (C YKa3aHueM

K0/J2a)
OIIK-2. Cnocoben
HPOBOJUTH C COOIIOJICHUEM

HOPM TEXHHUKU 0e30macHOCTH

XUMUYECKHUM DKCIIEPUMEHT,
BKJIIOYAsl CUHTE3, AaHAJIU3,
U3Yy4EHUE CTPYKTYpPHI U
CBOICTB BEILIECTB U
MaTEpPUAIOB, UCCIICIOBAHHUE
IIPOLIECCOB C UX Y4aCTUEM

Koa n HauMeHoBaHHe
HHIHKATOPA J0CTUKEHHS
KOMIIETEeH MU

OIIK-2.1. PaGortaer c
XAMHYECKUMH BEIIECTBAMHU
C COOJIFOICHHEM HOPM
TEXHUKH 0€30I1aCHOCTH

OIIK-2.2. TIpoBoauT
CHHTE3 BEUIECTB U
MaTepHUaJIoB pa3HOU
HIPUPOBI C
HCII0JIb30BaHUEM
UMEIOIIUXCS METOAMK

OIIK-2.3. TIpoBoaut
HCCIICIOBAHUS CBOMCTB
BEIIIECTB U MaTEPHAJIOB C
UCIIOJIb30BaHUEM HAYYHOTO
00opyIoBaHUs

Pe3yabTaTsl 00yueHus no
JMCHUIINHE (MOILYJII0)

OOyuaromuiicst T0JKeH 3HATh:

. MpaBUJIa TEXHUKH
0€301acHOCTH MpH padboTax 1o
MOJIYYEHUI0, UCCIEAOBAHUIO U
MPUMEHEHNIO OMOOPTaHUIECKUX
COCIUHCHU.

OOyuaronuiicst JOKEH YMETh:

. paboTaTh ¢ XUMUYECKHUMHU
peakTHBaMu U
BCIIOMOTaTeIbHBIMU
MaTepHuaJaMy Py IPOBEICHUH
9KCHEPUMEHTOB;

. MIOJIb30BaThCS
XUMHUYECKOU MOCYA0U U
1a00paTOPHBIM 000PYI0OBAaHUEM,
co0uro1ast paBuiia TEXHUKH
0€30I1aCHOCTH;

. OpPUEHTHUPOBATHCS B
Croco0ax BBIJICIECHUS U B
CHUHTETHYECKUX METOoJax
HOJTy4YEHHUsT OMOOPTaHUIECKUX
MOJIEKYT;

. Ha OCHOBE
nproOpETEHHBIX 3HAHUHN
IpPaMOTHO TUTAHUPOBATH U
HIPOBOJUTH SKCIIEPUMEHTAIbHbIE
WCCIIEZIOBAHMSI C UCTIOIb30BaHUEM
OMOJIOTNYECKU-aKTUBHBIX
BEIIECTB;

. 00001tk 1
CHCTEMaTH3HPOBATh NOJTyYCHHBIC
pe3yibTaThl O
9KCIIEPUMEHTAIILHON paboTe.

OO0yuaromuiicst T0KEH BJIAJICTh:
. MPAKTUIECKUMHU
HaBBIKAMHU CHHTE3a,
MOoAU(HUKAINH, UCCITETOBAHUS
(PU3HKO-XMMUYECKHX CBOWCTB U
CTPYKTYpbI OMOOPTaHUYECKUX
COCIUHCHHIA,

. METOAaMU TPOBEICHUS
CTaHJIAPTHBIX UCITBITAHUN TT0
ONPEACIICHUIO CBOMCTB
OuoImpenapaToB U APYrux BUAOB



[1IK-1. Bimagenuem cucreMon
byHIaMEHTATBHBIX
XAMHUYECKUX ITOHATUN

I1K-1.1. Cnocoben
OCYILIECTBIIATh
HaIIpaBJICHHBIN CUHTE3
XUMHUYECKHUX COCIUHEHUM

[1K-1.2. IIpumensier Ha
IPAaKTUKE COBPEMEHHBIE
SKCIIEPUMEHTAJIbHbIE
METO/IbI JUIsl YCTAHOBJICHUS
CTPYKTYpPbl XUMHUYECKHX
COCIMHEHUN

I1K-1.3. Cniocoben
MIPOEKTUPOBATh
HaIlpaBJICHHBIN CUHTE3
OpPTraHUYECKUX COETMHEHUM
C 3aJlaHHBIM HaOOpOM
CBOMCTB B paMKax
MMOCTaBJICHHON 3a1aun

OMOTEXHOJIOTMYECKON
MPOIYKLUH.

OOyyJaromuiicst TOJMKEH 3HATh:

. CTpPOEHHE U CBOMCTBA
OCHOBHBIX XHMHYECKUX
KOMIIOHEHTOB KMBOW MaTepUU;

. 0COOEHHOCTH CTPYKTYpPHI
1 (YHKIIMOHUPOBAHUU OEII-KOB,
HYKJICMHOBBIX KHCIIOT,
YIJI€BOJIOB, JIUMUIOB U UX
KOMILIEKCOB KaK HOCUTEJEH
KHU3HU;

. MEXaHU3MbI pEaKLU,
MPOTEKAOIIUX C Y4aCTHEM
(hepMeHTOB U poJib (PepMEHTOB B
perynsuuu MeTaboInIecKux
IIPOLIECCOB;

. COBpPEMEHHBIE
IPEACTaBICHUS O OMOIOTUIECKOM
OKUCJICHUU;

. MIPUHIIHAITE] PETYIISIIIAH
oOMeHa BEIIeCTB;

. B3alMOCBS3b OOMEHa
COEIMHEHUI pa3UYHbIX KIIACCOB
OMOMOJIEKYII.

OOyyaromuiicst JOJKEH YMETb:

. OTIPEICIIATh y4acTHe
OPraHUYEeCKUX COCIMHEHUH B
OpraHHU3aIi OMOIOTUYECKUX
CTPYKTYP KJIETOK, TKAHEM,
OpraHoB;

. OTIMCHIBATH
MeTaboNInYeCcKre MpeBpaIeHUs
OTJICTBHBIX MPEICTABUTEIICH
BaXHEHIIINX KJIACCOB MPUPOTHBIX
COCIMHEHN;

. CUCTEMAaTU3UPOBATh U
000011aTh 3HAHUS, TOTYYEHHbIE
pU U3YYCHUH JTaHHOU
JTUCITUIUTAHBI U APYTUX YIeOHO-
Hay4YHBIX UCTOYHUKOB
nH(popManuu.

OO0yuaromuiicst T0KEH BJIJIETh:
. COBPEMEHHBIMH
OpeACTAaBICHUAMU O XUMHUYCCKUX
0C-HOBAX U3HEHHO BaYKHBIX
MPOILIECCOB U SIBJICHUIN U UX
perynsiuy;

° XapaKTECPpUCTUKAMHA
OCHOBHBIX ITyTel MeTabosn3mMa



XUMHAYECKHX KOMITOHEHTOB B
KUBOM OpTaHU3ME;

. METOMKAMH MTPOBEICHUS
IKCIIEPUMECHTA;

. MPOBOJIUTh XUMHUYECKHUE
pacdeTsl, MATEMaTHIECKYIO U
rpadgudecKyro 00paboTKy
pe3yIbTATOB.

2. lleau 1 MeCcTO TMCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON NPOTrpaMMbl

[enu u3ydeHus: TUCUMUILIMHBI:

1. ®opmupoBanue (GpyHAAMEHTATBHBIX 3HAHUN O XMMHYECKHX OCHOBAX >KH3HEICATEIHHOCTHU
OpPraHU3MOB, O CTPYKTYpPE, CBOMCTBAX U (DYHKIUAX OMOJIOTMUYECKU BaXKHBIX COSAMHEHUN;

2. V3ydeHne OCHOBHBIX XUMHUYECKUX 3aKOHOMEPHOCTEN OMOJIOTUYECKHUX MTPOIIECCOB.

Jl71st OCBOCHHMSI IUCHUIUIMHBI HEOOXOJUMbI KOMITETEHITNH, C(DOPMHUPOBAHHBIC B paMKax HU3yueHUs
ciaenyromux aucuumuina: OOmast xumusa, Heopranwdeckas XumMuu, AHaJIUTHYECKAas XUMUS,
KauecTBennsiii ananu3, Oprannueckas xuMusi, Ousnyeckas XUMus, XUMUUYECKas TEXHOJIOTHUS,
Kommongnas xumus, BbICOKOMONEKYIApHbIE COEAMHEHUS, PUBMKO-XUMHUYECKHE METOJbI
a"aian3a, TOKCHKOJIOTHS.

Jucuurnnuuel, a7  KOTOPBIX  OCBOCHHE JAHHOM  JUCHMIUIMHBI  HEOOXOJUMO  Kak
npenuectyromiee: OCHOBBI XMUMHH MAaTePHAIOB MEAUKO-OMOIOTHYECKOro Ha3HaueHus, OCHOBBI
HAaHOXMMHHM W HAHOTEXHOJIOTMH, XHUMHUYECKas MNpOMbINUIEHHOCTh Pb, MeauuuHckas xumus,
Xumuss HepTH W raza, YTWIM3alUsS W BTOPHYHAS IepepaboTka MPOMBIIUICHHBIX OTXOOB,
XUMUsL OKPYKAOLIUNA CPEIbI.

Hucturnnuna «XUMHUYECKUE OCHOBBI OMOJIOTHYECKUX MPOIECCOB» OTHOCUTCS K 00sS3aTeIbHON
YaCTH.

JucuummHa usyyaercs Ha 3, 4 Kypcax B 6, 7 cemecTpax

3. O0beM TUCHUTLUTMHBI (MOYJIs) B 32a4€THBIX eTHHUIAX ¢ YKA3aHHEM KOJIHYeCTBA
aKajgeMHYecKHX WM ACTPOHOMHYECKHX YACOB, BbIIeJI€HHBIX HA KOHTAKTHYIO padoTy
o0y4aromuxcs ¢ nmpernogaBatesieM (M0 BUIAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITETbHYIO
padoTy 00y4aommXxcs

O6m1ast Tpy10eMKOCTh (00bEM) TUCIUILTUHBI cocTaBisieT 13 3ad. ef., 468 akan. 4.

Bcero yacoB
O0beM TUCUMILTHHBI
Ounas popma o0yueHust

OO0miast TpyA0€MKOCTh TUCITUTLTHHBI 468
Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MpernoaaBaTesiem:

JIEKITUHA 40

MPAKTUYECKHUX (CEMUHAPCKUX ) 124

71a00paTOPHBIX 174

npyrue ¢hpopmbl KOHTaKTHON paboTsl (PKP) 2,4
Y4eOHBIX YacOB Ha KOHTPOJIb (BKITIOYAst YaChl TOJATOTOBKH): 69,6

9K3aMeH
Y4eOHBIX YaCOB Ha CaMOCTOSITENBHYIO padoTy obyuatomuxcs (CP) 58

DopMbI KOHTPOJIA \ Cemectpsl




OK3aMCH

| 6,7

4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesiam) ¢

yYKa3aHUEM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

4.1. Pa3nenbl JUCHUILIMHBI H TPYA0€MKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B
aKa/JieMU4YecKHX 4acax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS

CaAaMOCTOSITEJIbHYIO PA00Ty 00y4aromuxcsi 1

Ne = HaummeHoBaHme pa3jeiia / TeMbl TPYA0EMKOCTh (B Yacax)
n/n JTUCIHUILINHBI KonTakTHasi padora ¢
npemnoaaBareieM Cp
Jlek IIp/Cem Jlad
1  Pa3gexn 1. buoopranuieckue 20 58 92 10
MOJIEKYJIbI: CTPOEHHE, CBOHCTBA,
GyHkuMH
1.1 Tewma 1. Beenenue. 2 6 0 1
1.2 Tema 2. AMUHOKUCIOTHL. [lenTumb. 4 8 28 2
benku.
1.3 Tema 3. ®epMeHTHI (SH3UMBI). 2 6 22 1
14 Tewma 4. ButaMuHBI. 2 8 18 1
1.5 Tewma 5. Iloppupuns u 0 4 0 1
POJICTBEHHBIC COCIMHCHHUSI.
1.6 Tema 6. YrieBoasbl. 2 6 12 1
1.7 Tewma 7. JIlunuael. 2 6 12 1
1.8 Tewma 8. HykiaenHOBbIE KUCIOTHI. 4 6 0 1
1.9 Tewma 9. 'opMOHBI. 2 8 0 1
2 | Pa3gen 2. O0meH BelecTB 1 20 66 82 48
IHEPruu
2.1 Tema 10. OcHOBBI OMO’HEPTETHKH. 2 11 0 8
OO0mmit myTh KaTaboIU3MA.
2.2 Tema 11. OOMeH HYKJIEHHOBBIX 4 11 0 8
KHCTIOT.
2.3 Tema 12. O6MeH GenKkoB U 4 11 28 8
AMHHOKHCIIOT.
2.4 Tewma 13. OOMeH yriaeBO/IOB. 4 11 28 8
2.5 | Tema 14. OOMeH TUITHIOB. 4 11 26 8
2.6 Tewma 15. TpancnopT BelecTB 2 11 0 8
yepe3 OnomeMOpaHsbl.
Hroro 40 124 174 58

4.2. Copepxanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 pa3aesiaM (TeMaMm)

Kypc JIeKnMoHHBIX 3aHATHI

Ne

11

HauMmeHoBaHune
pa3aeiia / TeMbl
JUCHUIIIMHDBI

Conepxanue

Paspnen 1. buooprannyeckue MoJ1eKyJIbl: CTPOEHHE, CBOMCTBA, (PYHKIUH

Tema 1. Beenenue.

Onpe;leneHHe " OpeIMET UCCICAOBAHUA XUMHUIYCCKHUX OCHOB

OMOJIOTMYECKUX MPOLIECCOB. broxnuMuyeckre OCHOBBI KU3HH.
YpoBHU opraHu3anuu KUBOM Npuposl. OCHOBHBIE CBOWCTBA
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»KHBOro. OCHOBHBIE OMOXMMHUYECKUE IIPOLECCHI.

1.2

Tema 2.
AMUHOKHUCIIOTEL
Ilentuael. benku.

AMuHOKHCHOTHL. [IpoTenHoreHHbIE aMUHOKHCIIOTHI.
Henporennorennsie aMmuHOKUCIOTHL. HezaMeHnMBbIE
AMUHOKHUCJIOTHl. AMUHOKHCIIOTHBIN COCTaB MENTUIOB U OEJIKOB.
CTpyKTYpHO-TIPOCTPAHCTBEHHASI OPTaHU3AIMS TICTITU/IOB 1
6enkoB. [lepeuunas crpykTypa OenkoB. Bropuunas cTpykTypa
6enkoB . Tpernunas cTpykTypa 6enkoB. UeTBepTuiHas
CTpyKTypa 6enkoB. OU3NKO-XUMUYECKUE CBOWCTBA OEIIKOB U UX
pPacTBOPOB: PACTBOPUMOCTH U THIpATAIIHsI, BRICAIMBAHNE,
KHCIIOTHO-OCHOBHBIE, OydepHbIe, XeNaTUPYIOIue, KOJUIOUHbIE,
OCMOTHYECKHE U ONTHYECKUE CBOMCTBA, JCHATYPAIIHS OCIIKOB.
buonornueckune GyHKIUN OCIIKOB.

1.3

1.4

1.6

1.7

Tema 3. @epMeHTHI

(2H3UMBI).

Tema 4. BuramuHsbl.

Tema 6. YrieBoabl.

Tema 7. JIununael.

Oun3umonorus. Knaccudukanus 1 HOMeHKIaTypa (PepMEHTOB.
Xumuueckas nmpupoaa pepmeHToB. OcodbeHHoCTH
(bepMeHTaTUBHOTrO KaTanu3a. MexaHu3Msl J1eiicTBUs (PepMEHTOB.
Kunernyeckoe onvcanue (pepMeHTaTUBHBIX peakiuil. DakTopsl,
BJIMSIIOIME Ha CKOPOCTh (PEpMEHTATUBHBIX peakiui. Perymsmus
akTUBHOCTH (pepMeHTOB. bruonorndeckoe 3HaueHne GepMEHTOB.
OO01as xapakTepuCTUKa BATAMUHOB. ABUTAMHHO3.
['mnoBUTaMUHO3 U THIIEPBUTAMHHO3. B3aumoseiicteue
BUTAaMUHOB. AHTUBUTAMUHHOE JICHCTBHUE.

OO011ast XapakTepUCTHKa YTeBOJIOB: KilacCu(UKaLus, CTpOSHHE,
cBoiicTBa, OnodyHkIH. OCHOBHBIE MPEICTABUTEIH YIIICBOIOB.
Crpoenue u Ouonorndeckue GyHKIUU TUHI0B. OCHOBHBIC
IPEeJCTaBUTEIN JIMIUI0B: MPOCTeHIIne (AlMITIULEPHIbl, BOCKH),
cioxHbIe (PochoannIrIuIepuIbl, TITUKOIAITUAB) TPOU3BOIHBIC
IUNUI0B (cTepouabl, kKapaTuHou ibl, BUTaMuHsbl D, E, K).

1.8

Tewma 8. HyknennoBbie
KHUCJIOTBI.

Hyxneo3uapl, HyKI€0TH/Ibl, HYKIEMHOBBIE KUCIIOTHI.
CrpykTypHO-(hyHKIIMOHATBHAS opranu3anus monekyn JJHK:
nepBUYHAas1, BTopuuHas, TpeTuuHas cTpykrypsl JJHK. Cxema
ykaaaku mosiekyn JJHK B xpomocomax. CTpykTypHO-
dbyHk1MoHanpHas opranuzanus monekyn PHK. Pubocomunie
PHK. Tpancnoptaeie PHK. MaTtpuunsie PHK. ®usuko-
XUMHUYECKHE CBOMCTBA HYKJIEMHOBBIX KUCIOT: KUCIOTHO-
OCHOBHBIE, XEJIaTHPYIOIIasi CIOCOOHOCTh, CHOCOOHOCTH K
JIeHaTypaluK; ONTHYECKHUE, KOJUIOUIHBIE, OCMOTHYECKHE
CBOICTBA U BBICOKAs BI3KOCTh PacTBOpPOB. buonornueckue
(GYHKIINN HYKJIETHIOB U HYKJIEHHOBBIX KUCIOT.

1.9

2.1

Tema 9. 'opmoHBIL.

OO1ast xapakTepuCcTHKa TOPMOHOB. MeXaHU3MBbl AeHCTBUS
TrOpMOHOB. [osryueHne u npuMeHEeHuEe TOPMOHOB.

Pa3nea 2. OOMeH BeliecTB U JHEPruu

Tema 10. OcHOBEI
OMOPHEPTETUKHU.
OOuwmii myTh
KaTabom3Ma.

BBenenue B 0OMeH BeliecTB ¥ dHepruu. Merabonudyeckue
CHUCTEMBI OpraHu3MoB. bronornueckoe okucnenue. JprxarenbHas
nenb. PochopmmpoBanne AP, MutoxonapuansHoe
oKucieHne. MukpocomansHoe okuciaenue. O0mui myTh
KaTaboyin3Ma (OKUCIUTENIBHOE JeKapOOKCUINPOBAHUE
MUPOBUHOTPAAHON KUCHOTHL, MK KpeOca, rimrokcunaTHbINA
IIUKIT).

2.2

Tema 11. O0Men
HyKJ'IeI/IHOBI)IX KHUCIIOT.

buocuHTe3 MUPUMUIMHOBBIX HYKJIEOTUIOB. bnocunres
MypuHOBBIX HyKJeoTu10B. brocunrtes JIHK (perumkarms).
Mexanusm periukanuy. MTHrubupoBanue perimkaim.
Penapanusa nospexnenuit JIHK. buocunrtes PHK
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(Tpanckpumnmus). Kataboamu3M HyKIIEHHOBBIX KUCIIOT U
HYKJICOTUOOB. KaTa6OHI/13M MUPUMHUINHOBBIX HYKJICOTHIOB.
Karta®osm3M nyprHHOBBIX HYKJICOTHIOB.

2.3 Tema 12. O6men buocuntes 6enkoB (TpaHcisius). ['eneTnyeckuii kox. MexaHusm
O€JKOB U TpaHcsuuu. ['uaponans GesKoB B Mpolecce MUIIEBAPSHHUS.
AMUHOKHCIIOT. ['unponu3 6enkoB sHAoNenTHIa3aMu. [ uaponu3 6e1KoB

sKk3onentuaazaMu. [lumeBapurensHast QyHKIHS CONSTHON
kucnoThl. Katabosn3m aMUHOKUCIOT: peaKIuii
JI€3aMUHUPOBAHUS , TPAHCAMUHHUPOBAHUS U
nexkapOokcuInpoBaHus. Pa3noxeHne aMUHOKUCIOT MO
neiictBuem Oakrepuii. Karabomusm yriaepoaHoro ckenera
aMuHOKUCIOT. OOMeH ammuaka. OpHUTHUHOBBIHN UK. buocunTes
3aMEHHUMBIX aMUHOKHCIIOT.

2.4 | Tema 13. OOMeH [IpeBpatienus yrieBoi0B B MPOIECCEe MUIIEBApEHUs. AKTUBAIUS
YIJIEBOJIOB. MoHOcaxapuaoB. OOMeH riukoreHa. [ mukoreHoreHes.

I'mukorenonus. Perynsanus oOMeHna riaukorena. Katabonusm
rI0K03bL. [ Konn3. AspoOHoe IpeBpalieHue nupyBara.
AHa’poOHOe TIpeBpanicHre MupyBara. B3anMocBs3b a3po0HOTo U
aHa’poOHoro raukonusa. [leatozodocdaTHelii MyTh OKUCICHUS
yriaeBo10B. buocunres rinroko3sl (riokoHeorenes). ®oTocuHTes.

2.5  Tewma 14. O6men IIpeBpalieHus IMNUAOB B IPOLECCE MUILEBAPECHMUS.

JIUIINAIOB. BHyTpuKII€TOUHBIN TMAPOIN3 JIUNHI0B. BHOOKHCIIEHNE KUPHBIX
KHCJIOT: J-OKHUCIIEHUE, 0-OKUCIIEHUE, ®O-OKUCIeHHe. bruocunTes
KETOHOBBIX T€Jl. BUOCHMHTE3 KUPHBIX KUCIOT. buocunres
XOJIECTEpHUHA.

2.6 Tema 15. Tpancnopt Boano-muHepanbHbIi 0OMEH.

BELIECTB Uepe3 Tpancmopt BemecTB uyepe3 OnoMeMOpansl: npoctoi auddysuei,
OroMeMOpaHBbI. 00JIerYeHHBIM WJIM aKTUBHBIM TpaHCIOPTOM. MuHepaibHbIN
0OMeH.

Kypc npaktudecknx/ceMuHapCKUX 3aHATUI

Ne HaunmenoBanue Coaepxanue

pa3aeJia / TeMbl
AUCHHUIINHBI
1 Pazgen 1. Buoopranuyeckue MoJIeKyJIbl: CTPOEHHE, CBOICTBA, PYHKIMH
1.1 Tewma 1. Beenenue. Xumuyeckass OpraHu3alus pacCTUTEIbHON U )KUBOTHOM KIIETKHU.
Bupycsl. buoxumunueckne 0cOOEHHOCTH KUBBIX OPTaHU3MOB.
AHaTOMHsI YEIIOBEKA.

1.2 Tewma?2. AmuHOKuCHOTHL. [lentuapl. benku. @u3nko-XUMHUECKUE
AMMHOKUCIIOTHI. cBoiicTBa O0enkoB. Knaccudukanus 6ernxoB. CTpyKTypHas
IlenTuasl. benkwu. opranu3zanus 6enkoB. OyHKIUN OETIKOB.

1.3 Tema 3. ®epmMeHTHI Knaccudukanus pepmentoB. Kunernka ¢pepMeHTaTUBHBIX
(2H3UMBI). peakiui.

1.4 Tewma 4. Butamunsl. Kupo- 1 Bo1opacCTBOPUMBIE BUTAMUHBIL: CTPYKTYpa,

MeTa0oIu3M, OMOJIOTHYECKas poJib, 3a00JI€BaHMsI, BEI3BAaHHbIE
TUIO- ¥ THIEPBUTAMUHO3aMU.. AHTHUBUTAMUHBI.

1.5 Tewma 5. Iloppupunsl 1 buonoruveckoe 3HaYeHHE U OOIIME ACTIEKTHl XUMUHU
POJICTBEHHbBIE nopdupunos. [lonydyeHre u npakTUYECKOE UCIIOIb30BAHHE
COEIMHEHMUS. Op(UPUHOB.

1.6 Tema 6. YrneBoasl. Momnocaxapuasl. Onurocaxapusl. [lonucaxapuabl.

1.7 Tewma 7. Jlunuasl. HeliTpanpHble xKUpbl U BOCKH. OMBUISIEMBIE CII0MKHBIE JIMIIHIBI.
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Heowmrbinsemsie JIMITN AbI

1.8 Tewma 8. Hyknennoseie = JIHK. PHK.
KHCJIOTBI.
1.9 Tema 9. 'opmOHBI. [lentuaasie 1 GeTKOBBIE TOPMOHBL. [ OpMOHBI — IPOU3BOIHBIE
aMMHOKuUCIIOT. CTtepouiHble TopMoHsL. [IpocTarianaunsl u
Apyrue 3iKko3aHouabl. 'opMOHBI pacTeHui (PUTOrOPMOHBI)
2  Paznen 2. O0MeH BellleCTB M JHEPTUH

2.1 | Tema 10. OcHOBBI OOMeH BelecTB ¥ SHePTruu. MeTaboInIeCKUe CUCTEMBI
OMOPHEPTeTHKH. opranu3MoB. buonornueckoe okucienue. OOUMiA TyTh
OOmuit myTh KaTaboau3Ma.

KaTtabonu3ma.

2.2 Tema 1. O6men OOMeH HyKJIEHHOBBIX KHCIOT. BUOCHHTE3 HYKIICOTHIOB!

HYKJICMHOBBIX KUCJIOT.  HMUPUMHUAMHOBBIX U MypuHOBbIX. buocuntes JJHK (perukarus).
buocunte3 PHK (Tpanckpunims). Kataboan3m HyKIEHHOBBIX
KHUCJIOT U HYKJICOTUIOB.

2.3 Tewma 12. Obmen O6meH OenkoB U aMUHOKUCIOT. bruocunTes 6enkos
O€JKOB U (Tparcmsiimst). ['uaponn3 GeNKoB B MPOIECCce MUIIEBAPCHHUS.
AMUHOKHCIIOT. Kara6onusm amunokucnor. O6men ammuaka. OpHUTHHOBBIH

UKL

2.4 Tema 13. O0men O6meH yrieBooB. OOMEH INIMKOreHa (IJIMKOr€HOI€HE3,

YTJIEBO/IOB. TJIMKOTE€HOJN3) U ero peryisaius. Kataboin3Mm riroKo3bl.
I'muxonus. I'mrokoneorene3. AspoOHoe 1 aHa3pOOHOE
npeBpateHus nupysata. IlenrozodocdaTHblil yTh OKUCIEHUS
yrieBoqoB. dorocuntes yrineroaos. C3-, C4-, CAM-
(dhoTocuHTE3.

2.5 | Tema 14. OOMen OO6men nmunuaos. [IpeBparieHus TUIUIO0B B MPOIECCE
JIUTIA]IOB. nuuieBapeHus. buookucnenue ;xupHbIX KUCIOT. B-Okucnenue

KHUPHBIX KMCIOT. BHOCHMHTE3 KETOHOBBIX TEl.

2.6  Tema 15. Tpancnopt Tpancnopr BemecTs yepe3 6momemMOpanbl. TpaHCIOPT HOHOB
BEILIECTB Uepe3 Na+u K+ uepes knetounsie MemOpanbl. CTpoeHHE KIETOYHBIX
O61omMeMOpaHBbI. MeMOpaH. MuHepainbHbIit 0OMEH. Perymnsius KucaoTHO-

OCHOBHOTO paBHOBecHs. [ ' uapokapOoHnaTHas, pocdaTHas,
reMorjao0nHoBasi OyQepHble CUCTEMBI.

Kypc naGoparopHbIx 3aHATUN

Ne  HaumenoBaHue pa3zjiena / Coaepxanue

TeMbl M CIUTIMHbI
1 Pazgen 1. Buoopranunyeckue MoJIeKYJIbl: CTPOEHHE, CBOWCTBA, PYHKIMH
1.2 Tema 2. AMHHOKHCIIOTHI. PactBopuMOCTH B BOJIe KapOOHOBBIX KHCIIOT.

Ilentunel. beaku.

CpaBHEHHE CTENIEHN MOHU3ALUN KUCIIOT.

BriTeCHEHNE KHUCITOT U3 UX COJIEH IPYTUMH KUCIOTAMH.
Pa3nnune B OKHCIAEMOCTH OPraHUUECKUX KUCIIOT.
Pa3znoxeHrne MOIOYHOM KUCIOTHI KOHIIEHTPUPOBAHHOU
CEpPHOM KUCIOTOM.

[IpuroroBnenne pacTBOPOB OEITKOB.

[Tonmyyenue ssuuHOTO aNLOYMHUHA.

[TonydyeHne MOJIOUHOTO albOyMUHA U Ka3eHHa.
[Tonmy4yeHne pacTUTEIBHOTO aTbOyMHHA (JICHKO3HMHA).
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1.3

1.4

Tema 3. ®epmeHTHI
(2H3UMBI).

Tema 4. BuramMuHsbl.

[Tonydyenue pacTBopa xeaaTuHa.

OTHollIeHne 6€J'IKOB K KHCJIOTaM U HICJI0YaM.
Koarymsmus sxenatuna coupTom.

OcaxieHue 0eIKOB KOHIIEHTPUPOBAaHHBIMU
MUHEPATbHBIMHU KHCIOTAMHU.

OcaxaeHue OEITKOB COISIMU TSXKEIBIX METAJIOB.
buyperoBas peakius 0eiIKoOB.
KcanronpoTenHoBast peakius OeIKOB.

KonuuecTBeHHOE onpeneneHne akTMBHOCTH aMUJIa3bl
CJIIOHBI B IPUCYTCTBUM aKTHUBATOpa U MHIHOUTOpa
dbepmenra.

TepmonaOMIbHOCTh PEPMEHTOB.

CrenupuuHOCTH (PEPMEHTOB.

Brnusinue TemnepaTypsl Ha CKOPOCTh (PEpMEHTATUBHOTO
KaTajmsza.

KauecTtBenHnsie mpoObl Ha MPUCYTCTBUE (DEPMEHTOB.
JlelicTBue aMHIIa3bl CIFOHBI HA Kpaxmal.

JelicTBue neruporeHasbl Ha METUJICHOBBIN CUHUM.
JlelicTBue KaTana3bl Ha IEPOKCUI BOAOPOA.
KadecTtBeHHbIe peakii Ha BOJIOPACTBOPUMBIE BUTAMUHBI
1 )KHUPOPACTBOPUMBIC BUTAMHUHBI

1.6

Tema 6. YrieBoabl.

BsaumopeiicTBue yrieBogoB ¢ KOHIEHTPUPOBAHHBIMH
KHACIIOTaMHU.

B3anmMopeiicTBre caxapoB cO IIeT0OYaMH.
B3anmopeiicTBre caxapoB C COJIIMU JBYXBAaJICHTHOW MEAU
B IIIEJIOYHOM PacTBOpE.

1.7

2.3

Tema 7. JIunuael.

Pazgen 2. O0OMeH BelecTs u
Tema 12. OOMeH O€NIKOB U
AMUHOKHUCIIOT.

Omnpenenenue HOAHOTO YKCTA

OmnpezeneHne 4nucia OMbUICHUS KUPa

Omnpenenenne KUCIOTHOTO YUCIIA

Omnpenenenue 3(pUpHOTo YKCIIa XUpa

[Tonyuenune pochaTuINIXOINHOB U3 TUYHOTO KEITKA
OcaxxieHue aneToHoM

OMyIbrupoBaHue

OmnpeneneHne >KUPHBIX KUCIOT

OO6HapyxeHue TIIhIepruHa

IHEPIrum

[IpuroroBnenue 3KCTpaKkTa U3 MbIILIEYHON TKAHU (TOBSIKHIMA
¢bapm).

O6napyxenue dpocharos, XJI0pUA0B, CyIbHATOB U
MOJIOYHOM KHCIIOTBI B 9KCTPAKTE.

Ocaxnenue Oenka MHO3MHA U aKTOMHO3MHA U3 SKCTPAKTa.
I'naponus HyKJIEONPOTENIOB APOKIKEN.

I'uaponus ka3zenwHa U OTKphITHE B THApOHM3aTe hochopHOH
KHCJIOTBHI.

Briaenenue riakonpoTenia u3 CIrOHbI U HadTOJIO0Bas
po6a Ha YrIeBOAHbBII KOMIOHEHT.

2.4

Tema 13. O6MeH yrineBoI0B.

OkucneHue ajib103bl U KETO3bI HOJIOM.
Peakmus CenmBaHOBa Ha KETO3BI.
I'maponus caxapossbl.

[Tonyyenue cnu3eBOl KUCIOTHI.
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Peakuuu kpaxmana.
Peaknus Ha yrieBonbl ¢ o — Haromom (peakuus Monuiia).

2.5 Tema 14. OOMeH MUIHIOB. PacTBOopenue xupos

DOMyIIbrupoOBaHue )KUPOB

I'unponus xupa (OMbLUIEHUE)

OTKpbITHE B TUIPOIU3ATE COCTABHBIX YaCTeH Kupa
OTKpbITHE HEHACBILICHHBIX )KUPHBIX KUCIIOT B KHPE
[TonydyeHre HEPACTBOPUMBIX COJICH BBICIIUX KUPHBIX
KHUCIIOT

5. YueOHO-MeTOAMYECKOE o0ecnieuyeHne JJIs1 CAMOCTOSATEJIbHOI padoThl 00y4Yarommxcst 1o
AUCHHILINHE (MOYJIIO)

1. CeBepun, E.C. buoxumus: Yueb.ms crya. men. By3oB / E. C. Cesepun ; E.C. Cesepun, T.JL.
AnetinukoBa, E.B. Ocunos. - M. : Meaununa, 2000. - 163c.

2. buoxumusi: Kpatkuii Kypc ¢ ynpaxHEHUsMHU U 3a7adaMu: Ydel.mocobue ais CTyA. Mel. U
dapmaneTuueckux By30B / [Tog pen. E.C. Ceepuna, A.f.Hukomnaesa. - 2-e u3I., HCIIP. U JIOTI. -
M. : ID0TAP-ME/, 2002. - 441c.

3. Ilpockypuna, WU.K. buoxumus : y4e6. mocobue i CTyA. By30B, OOYyHYAIOIIMXCS MO CIEIl.
"033100-®uznyeckas kynbrypa" / U. K. Ilpockypuna. - M. : BJIAJIOC-TTPECC, 2001. - 235c.
4. Komos, B.I1. buoxumust: Yueb.11s1 cTya. By30B, 00y4aromuxcs no Hampasienuro 655500 -
buorexunonorus / B. I1. Komos. - M. : JIpoda, 2004. - 638c.

5. bensicoa, H.A. buoxumus u mosekyispHas 0uosiorus : Yue6.mocoOue A CTyA. TEXHOI. U
ouoJ1. cnenanbHocTel / bensicopa, Hatanbs Anekcanaposna ; H.A.bemsicoBa. - MH. : KHmkHBIH
Howm, 2004. - 414,[1]c.

6. Amunokucnotsl. [lentuasl. benku: yued. mocobue st cTya., 00ydaromMxcs 0 HalpaBJIeHU-
sM: 04.03.01-"Xumus", npoduns "Bwicokomonekynsipabie coequnenus’, 03.03.02-"duznka",
npodpwis "Menununackas ¢usuka", 06.03.01-"buonorus", npoduns "OOmas Ouonorus"/ A.A.
boromazoga [u ap.]; MOuH P®; CO baml'V; [lox pen. C.C. 3notckoro u mp.. - Crepiauramax:
N3n-sBo CO baml'VY, 2016. - 63c.

7. TopMmoHbI: y4eb. mocobue s cTya., odydarommxcs mo HampaiaeHusM: 04.03.01-"Xumus",
npodmis "Bricokomonekynspubsie coenuHenus", 03.03.02-"duszuka", npopmwis "MeaunuHcKas
¢uzuka", 06.03.01-"buonorus", npopuns "Obmas ouonorus"/ A.A. boromasona [u ap.]; MOuH
P®; CO baml'V; Ilog pexn. C.C. 3norckoro u ap.. - Crepauramak: M3n-so CO baml'V, 2016. -
Tlc.

8. ®epMmeHTHI: yuebd. mocobue i cTya., odydaromuxcs no HanpasiaeHusaMm: 04.03.01-"Xumus",
npoduns "BricokomonekynsapHele coeaunenus”, 03.03.02-"®uzuka", npoduns "MenunuHckas
¢uzuka", 06.03.01-"buonorus”, npopune "OOmas Ouonorus"/ E.B. Kazakosa [u ap.]; MOuH
P®; CO baml'V; ITox pea. C.C. 3norckoro u ap.. - Crepnutamak: U3a-so CO baml'Vy, 2016. -
6lc.

9. Buramunsl: yae0. mocobue ajist cTy., ooydarommxcs o HanpaiaeHusM: 04.03.01-"Xumus",
npodmis "Bricokomonekynspubie coenuHenus”, 03.03.02-"duszuka", npopmis "MeaunuHcKas
¢uzuka", 06.03.01-"buonorus", mpopuns "Obmas ouonorus"/ A.A. boromazona [u ap.]; MOuH
P®; CO bawul'V; IToxn pea. C.C. 3norckoro u ap. - Crepauramak: M3a-so CO baml'V, 2016. —
66 c.

6. YueOHO-MeTOAHYeCKOe U MH(POPMAIIMOHHOE O0ecTeyeHre TUCHMILTUHBI (MO1YJIA)
6.1. [lepeuenb yueOHOI JJUTEpaTypPbl, HEOOXOAMMOM 1JI OCBOEHHSI JUCUMIIIMHBI (MOXYJIs1)

OcHoBHasi yueOHasi IuTEepaTypa:
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1. Kowmos B.I1. buoxumus: yue6. Ui CTyJ. By30B, 00y4aromuxcs 1o HampasieHuio 655500

— buorexnonorus / B.I1. Komos, B.H. llIBenosa. — 2-¢ uza., ucnp. — M.: [Ipoda, 2006. —
638 c. (KOJIM4ECTBO IK3eMILIIPOB — 13)

JlonosiHUTeIbHAS YUYeOHAasl JIMTEepaTypa:

1. Amunokucnotel. [lentuapl. benku: yde6. mocobuwe s CTyd., OOYYarommMxcs IO

HanpasiaeHusM: 04.03.01-"Xumus", npoduias "BrICOKOMONEKYNISpHBIE COCIUHEHHS'",
03.03.02-"®wuzuka", npoduas "Menumunckas ¢usuka”, 06.03.01-"buonorus", npoduis
"O6mras 6uonorusa"/ A.A. boromasosa [u ap.]; MOuH P®; C® baml'V; ITox pexn. C.C.
3norckoro u ap.. - Crepmuramak: W3n-so CO baml'y, 2016. - 63c. (konudecTtBoO
sKk3eMInIsIpoB — 20)

['opmonbl: y4e0. mocoOue anst crya., oOydaromuxcs no nHampasiaeHusm: 04.03.01-
"Xumus", mnpodwis "Beicokomonekynspaeie  coeauHeHus", 03.03.02-"duzuka",
npodwis "Menununckas ¢usuka”, 06.03.01-"buonorus", npodpwmis "Obmas 6uonorus"/
A.A. boromasosa [u ap.]; MOuH P®; CO baml'V; Ilox pen. C.C. 3noTckoro u ap.. -
Crepnurtamak: U3a-Bo CO baml'Vy, 2016. - 77¢. (komuuecTBo dK3eMIuisipoB — 10)
®epMeHTHI: yueb. mocobue ans crya., oOydwarommxcs mno Hampaienusm: 04.03.01-
"Xumus", mnpoduias "Bricokomonexkynsipubie coexumHeHus", 03.03.02-"®wuszmka",
npoduns "Menuuunckas ¢usuka", 06.03.01-"buonorus", npoduns "Obmas ouonorus"/
E.B. KazakoBa [u ap.]; MOuH P®; C® baml'V; I[loxg pen. C.C. 3norckoro u ap.. -
Crepnurtamak: U3a-8o CO baml'Vy, 2016. - 61c¢. (KOJHYECTBO SK3EMILIAPOB — 8)
Buramunbr: yueb. mocobue g cTyAd., oOywaroumxcs no HampasieHusm: 04.03.01-
"Xumus", mnpobuns "Beicokomonekymspueie coenuHeHus", 03.03.02-"dwuzuka",
npoduns "Menunuackas ¢usuka", 06.03.01-"buonorus", npoduns "Obmas 6uomorus'"/
A.A. boromasosa [u np.]; MOuH P®; C® baml'V; Iloa pexn. C.C. 3noTckoro u ap. -
Crepnurtamak: U3a-Bo CO baml'y, 2016. — 66 c. (konudyecTBo 3k3eMIuIsipoB — 20)

6.2. IlepeyeHb 2JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NPO¢ecCHOHATBHBIX
0a3 JaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaumeHoBaHHe JOKYMEHTAa ¢ yKa3aHHEM PEKBH3HTOB
n/n
1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexay baml'V B nune nupexropa CO
baml'V u OO0 «3nanuym»Ne 3/22-36¢ ot 05.07.2022
2 Jlorosop Ha noctyn k O5C «35C IOPAMT) (monHas komiekmus) Mexny baml'y B nume
mupextopa CO Baml'V n 000 «dnexrponHoe m3natenbctBo FOPAWTY Ne 1/22-36¢ ot
04.03.2022
3 HoroBop Ha noctyn k ObC «YHuBepcuTeTcKas 0ubnuoreka onnan» mexay baml'y u
«Hexcmenna» Ne 223-950 ot 05.09.2022
4 JHorosop Ha noctyn k ObC «Jlanp» mexny bamlV u uznarenscrBom «Jlaup» Ne 223-948

ot 05.09.2022

5  Jororop Ha moctyn k OBC «Jlaus» Mexay baml'VY u m3parensctBom «JIanb» Ne 223-949
ot 05.09.2022

6 Cornamenue o cotpynuudectse Mexay baml'y u uznarensctBom «Jlaub» Ne 5 ot
05.09.2022

7 OBC «3b baml'¥Y», 6eccpounsrii mtoroBop mexay baml'yY u OOO «OTKpbIThIE

o6ubmmoreunsie cucteMb» Ne 095 ot 01.09.2014 r.
8 Horosop Ha B/l nuccepraumii mexxay baml'y u PI'b Ne 223-796 ot 27.07.2022
9 JloroBop o noaxmrodeHnn kK HOb u o npegocrasnennn noctymna k oobekram HOb Mexmy
baml'V B mune qupexktopa CO baml'y ¢ ®I'BY «PI'b» Ne 101/HOB/1438-1I1 ot

11.06.2019

10  Jloroop Ha goctym k OBC «bC IOPANT (monmas xomtexius) mexny YYHuT B muie

12



mupextopa CO YYHuT u 000 «dnexrponnoe m3nareascro FOPAWT» Ne 1/23-36¢ ot
03.03.2023

Ilepeyenn pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHMKAMOHHOI ceTH «MHTepHeT» (1aJ1ee -
ceTb «MIHTEpHETY)

Ne n/m Anpec (URL) Onucanue cTpaHMUBI
1 http://en.edu.ru EcrecTBeHHOHAY4HBIH 00pa30BaTEIbHBIN TOPTAT
2 http://www.rjbc.ru/ XKypnan "buooprannueckas Xxumus"

6.3. IlepeuyeHb JIMIIEH3HOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI0 MPOrPAMMHOI0
obecreyeHusi, B TOM YHCJIe 0TE€4eCTBEHHOT0 MPOU3BOACTBA
HaumeHoBaHHEe MPOrPaMMHOI0 odecredeHus
Office Standart 2007 Russian OpenLicensePackNoLevelAcdmc (200 / OOO «O6miecTBoO
WH()OPMAIMOHHBIX TEXHOJOTHI». ['ocynapcTBeHHbIN KOHTpakT Nel3 ot 06.05.2009)

Office Standart 2007 Russian OpenLicensePackNoLevelAcdmc (137 / 3AO «CodtJlaitn
Tpeliay». I'ocynapctBenHblil koHTpakT oT 18.03.2008)
Office Standart 2010 RUS OLP NL Acdmc (200 /JIutien3suonusiiigorosop Ne04297 ot
9.04.2012)
Windows XP (JIutensunonnoe cornamenue MSDN. 'ocynapcTBeHHbIiI KOHTpAaKT Ne9 oT
18.03.2008 r. 3A0 «CodtJlaiin»)

Windows 7 (Heorpanuuenona 3 roga/ Microsoftlmagine. [Toanucka Ne8001361124 ot
04.10.2017r.)

Windows 10 (Heorpanunuenona 3 roxa/ Microsoftlmagine.I[loamucka Ne§001361124 ot
04.10.2017r.)

7. MaTrepuajibHO-TeXHUYeCKas 0a3a, HeOOXOAUMAs VISl OCYIIeCTBJIECHUS 00pPa30BaTeILHOI0

npouecca no JMCuMIvInHe (MO1yJIio)

Tun yyeOHoM ayquropuu

OcHaleHHOCTh Y4e0HOM ayIMTOPUH

VYyeOHast aymuTopus AJis TPOBEICHUS 3aHATHI
JIEKLIMOHHOT'O TUIA, yueOHas ayUTOPHS IS
MIPOBEJICHUS 3aHATUI CEeMUHAPCKOTO THIIA, yueOHas
ayJIUTOPHS TEKYILETO KOHTPOJISA U IPOMEKYTOUHON
aTTecTaluu, yuyeOHas ayIuTOpUs TPYNIOBLIX U
HHAWBUAYAJIbHBIX KOHCYJ'IBT&III/Iﬁ
JlaGopaTopust opraHnuecKoil XuMuu. YueOHast
ayTUTOPHS ISl IPOBEACHHUS 3aHATHI CEMUHAPCKOTO
THIMA, yueOHas ayTuTOpUs TEKYLIEro KOHTPOJI U
MIPOMEXYTOUHOM aTTecTaluy, yueOHas ayJuTopHs
TPYHIIIOBBIX U MHAUBHUAYAJIbHBIX KOHC}’J’IBT&HI/II\/'I

YueOHast Mmebenb, 10CKa, MyIbTHMEIHA-

IIPOEKTOP, PIKPaH HaCTEHHBIN, yueOHO-
HarJs1IHble TOCOOus

VYyeOHast mebensb, 10cKa, yd4eOHo-
HarJsiIHble TOCcOoOus, CYIINIbHBIN
mKad, BBITSDKHBIE IIKadbl, XUMUYECKast
IIOCYZQ, BECBI, JUCTUILIATOP,
AIIEKTPUYECKHUE TUTUTKU, XUMUYECKUE
pEeaKTUBBI

JlabopaTopus aHATUTUYECKON XUMUH. Y ueOHas
ayTUTOPUS ISl IPOBEIACHHUS 3aHATHI CEMUHAPCKOTO
THIMA, yueOHas ayTuTOpHUs TEKYIIEro KOHTPOJIS U
MIPOMEXYTOYHOM aTTecTaluy, yaeOHas ayJuTOpHs
TPYIIIOBBIX U MHAWBHUIYAJIbHBIX KOHCy.]'II)TaHI/Iﬁ
JlaGopaTopust 001IeH 1 HEOPTaHUUECKOW XUMUHU.
VYyeOHast ayuTopus AJis TPOBEICHUS 3aHATHI
CEMHHApPCKOro THIa, yueOHas ayAUTOPHs TEKYIIET0o
KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluu, yueoHas
AYyAUTOPUA I'PYHIIOBBIX 1 UHAUBUAYAJIbHBIX
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yaeOHast MmeOenb, 10cKa, y9eOHO-
HarJsiIHbIe TOCOOuSs, CYIINIbHBIN
uikad, BBITSDKHBIE IIKadbl, XUMUYecKast
IIOCYZa, BECHI, MEKTPUUYECKUE TUINTKH,
BOJsIHbIE OAHU, AUCTUILIATOP
VYyebnas mebenpb q0cka, yaeOHo-
HarJs1IHble TOCOOUS, BHITSKHBIE
mkagbl, XUMHYECKas MOCya, BECHI,
XUMHUYECKHUE PEAKTHUBBI



KOHCYJIbTAIIUH

JlaGopaTopust XUMHUYECKON TEXHOJIOTUH. Y UYeOHast
ayIUTOPHUS JJIsl IPOBEACHUS 3aHATUI CEMUHAPCKOIO
TUMA, y4eOHas ayAUTOPHUS TEKYIIEro KOHTPOJISI U
MIPOMEKYTOUHOW aTTeCTAllNH, yUeOHast ayIUTOPHS
IPYIIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTAIIUN

yaeOHast MmeOenb, 10cKa, y4eOHO-
HarJsiiHble IOCOOUS, CYIINIIbHBIN
mKad, BBITSDKHBIC IKA(bI, XUMHYECKasT
1I0CY/1a, BECHI

YuTaapHBIHA 3aJ1: HOMEIEHUE UIT CAMOCTOSTEIbHON
paboTsI

VYyebnas mebenb, yaeOHO-HaTJISATHbIE
1ocoOusi, KOMITBIOTEPHI C IOCTYIIOM K
cetu «MuaTepuer» 1 SNOC dunuana
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