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1. I_Ie.J'II/I H 3a1a4YH1 OCBOCHHA NTUCHHUIIJIMHBI

Jucuummna «Xumust HepTy U ra3a» — cOCTaBHAs 4acTh NOJATOTOBKM OakaiaBpa B 00JIACTH
He(Tera3oBoro Jeia, HalpapjieHa Ha U3y4eHHEe XUMUYECKOro cocTaBa HedTel, HepTenpo yK-
TOB, MPUPOJHBIX, MOMYTHBIX Tra30B U I'a30B He(TenepepadOTKU: alKaHOB, HAPTEHOB, aPEHOB,
reTEepPOAaTOMHBIX COEIMHEHUN; OCHOBHBIX (DU3UKO-XUMUYECKUX METOJIOB UCCIIEIOBAHUS XUMHU-
4eCKOro coctaBa He()TH, HEPTENPOIYKTOB U Ta30B

Llenu m3yyeHUs AUCIUILIMHBL: IPUOOPETEHUE CTyIEHTaMU 3HaHUU B 00JaCTH XUMUU HEPTH U
ra3a, HaBbIKOB IPOBEJIEHUS MCCIEJOBAHUM JUIsl MOCIENYIOIEro NpUMEHEHUsl B HedTera3oBoil
IIPOMBILIEHHOCTH.

3agayaMu U3YYEHUs IMCHUIUIMHBI SBIISIOTCSL:

- (popMupoOBaHUEe HABBIKOB HAYYHO-TEXHUYECKOTO MBIIIJICHUS, TBOPUYECKOTO MPUMEHEHUS
IOJIy4EHHBIX 3HAaHUH B Oyylel 1esTebHOCTH;
- U3y4eHUE XMMHUYECKOTO COCTaBa He(Tel, HeTEePOAYKTOB, Ta30KOH/ICHCATOB | I'a30B;
- U3y4yeHHe (PU3UKO — XUMHUYECKUX CBOMCTB YIJIEBOJOPOJIOB U JIPYTUX KOMIIOHEHTOB
He()TU U UX BIMSIHUSI Ha CBOMCTBA HE(YTEIPOYKTOB;
- U3y4YEeHHUE CBA3HM MEXAY CTPOCHUEM MOJIEKYJ U HEMOJEKYISPHBIX CTPYKTYP KOMIIOHEH-
TOB HE(PTH, UX CIIOCOOHOCTHIO K MEKMOJIEKYJISIPHBIM B3aUMOJICHCTBUSAM U (ha30BbIM IIEpPEX0/1aM
U CBOMCTBaMHU HEPTENPOAYKTOB;
- U3yYEHHUE OCHOB XUMHUYECKOTO U (PU3NKO-XUMHUECKOTO aHAIIM3a HETH U ra3a;
- U3Yy4Y€HHUE OCHOB MJCHTU(UKAUK YIIEBOJAOPOAOB HE(PTH U MPOAYKTOB €€ IepepadoT-
KU;
- U3y4EHUE TUI0Te3 MPOUCXOXKICHHS He(PTH.
B xone u3yueHus: IUCHUIUIMHBI «XUMUS HEPTH U Ta3a) CTaBATCS 3a7a4d HAYYUTb CTY/IEH-
TOB:
-pemaTh 3a/1a49M, OTHOCSIINECS K MPOPECCHOHATBHON AeSITeIbHOCTH, C IPUMEHEHUEM 3Ha-
HUH MOJIYYEHHBIX B IIPOLIECCE U3YUEHUS AUCIUILINHBI
- OIPENENATh XUMUYECKHI COCTaB YIJIEBOJIOPOIHOIO ChIPhS
- pa3fenaTh YIriIeBOAOPOJHBIE KOMIIOHEHTHI.

2. Mecto aucuuimiuabl B crpykrype OIIOII 6akanaBpuara

JucrunnnHa «XuMus HeTH U Ta3ay» y4acTBYeT B Iporiecce GopMUpPOBAHUS CIICIIAATIN-
CTa JaHHOTO Mpoduis u cnocodocTByeT hopMHupoBaHUIO (yHIaAMEHTATBHBIX U MPUKIIATHBIX 3HA-
Hui. M3ydenne Hanbosiee CyIIECTBEHHBIX Pa3/IeNOB Kypca SIBISETCS COCTABIISIONIEH YacThIO
€IMHOTO MPOoIecca U3yYEHUS BCEX YUCOHBIX TUCIUTUIMH.

st mzydenust kypca «OOmas Teopus U3MEpEeHU» TpeOYIOTCS 3HAHUS TaKUX JTUCIHU-
TUTHH, Kak «XuMus», «Madopmatukay, «dusnkay, «MaTemaTuka.

3HaHUs, TOJIYYCHHBIC TIPU U3YYCHHUH Kypca « XUMUs HEPTH U razay, TpeOyroTcs s
YCHEIIHOTO OBJIAJIEHUS TAKUX TUCUUILIINH, «OCHOBHBIE TEXHOJIOTUU U TEXHOJIOTUUECKUE KOM-
MIJIEKCHI HEPTEra30BOT0 JAeiay, «IKOJI0THI He(hTera30BOM MPOMBIIINICHHOCTH Y, «DU3uKa T1a-
cTay, «be30nacHOCTh KU3HEAEATEIbHOCTH.

[locne m3ydeHus NaHHOW IUCHMIUIMHBI OakanaBpbl MPUOOpETAOT 3HAHUS, YMEHHUS U
OTIBIT, COOTBETCTBYIOIIHE PE3yJIbTaTaM OCHOBHOM 00pa30BaTEIbHON IPOTPaMMBI.

JIns1 KaueCTBEHHOTO YCBOEHUS TUCHUIUIMHBI CTYACHT JOJKEH:

3Hamb.
L OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX AWUCHUILIIMH, MECTOJAbl MAaTEMATUYCCKOIO aHAJIN-
3a U MOACTIUPOBaHUA, TCOPETHICCKOT'O U OKCIICPUMEHTAJIBHOT'O UCCIICAOBAHMA,
L4 MPUHIUITAAJIBHBIC 0COOEHHOCTHU MOZACIIMPOBAHUA MATCMATUUYCCKUX, (I)I/ISH‘ICCKI/IX n Xu-

MHYCCKUX IMPOLUCCCOB, NPCAHA3ZHAUCHHBIC JISI KOHKPCTHBIX TEXHOJOTHYCCKUX ITPOLCCCOB



ymemby.

° MMPOBOJIUTH TEXHOJOTHYECKUE PACUEThI XMMHUYECKUX MPOIIECCOB C MCITOIh30BAaHUEM CIIe-

[IUAJTU3UPOBAHHBIX TPOTpamw;

° MIPOBOJIUTH MOJICITMPOBAHUE XUMHUYECKHUX ITPOLIECCOB C yUeTOM (DU3UUYCCKUX TTapaMETPOB;
é1a0emo.

° WCIIONB3YET MO HA3HAYEHUIO MAKEThl KOMIIBIOTEPHBIX MPOrpamMM JUIsl PEIICHUsS XUMHUYe-

CKHX 3aJa4 3a/a4 ,

° KOMITHIOTEP JIJIsl PEIICHHSI HECIIOKHBIX WHKEHEPHBIX PACUETOB,;

3. llepeyeHpb IIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs IO AUCHMILIMHE (MOAYJI0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH pe3yJIbTATAMM OCBOCHHSsI 00pa30BaTeIbHOIl MPOrPaMMBI.

B pesynbraTe OCBOCHMS AMCHUILUIMHBI «XUMHS HEPTH M Ta3ay OOYYaIOUIUICS JTOJKEH
obmagare cineayromumu mnpopeccruonanbabiMu (ITK) kKoMmmeTeHIHMIMHA (MIIH UX DJIEMEHTaMH),
npenycmorpenHbiMu GI'OC BO:

- Croco0eH pelaTh 33Jayd, OTHOCAIIMECS K MPO(pEeCCHOHAIbHON AEsTEeIbHOCTH,
IOPUMEHSST METOABl MOJEJIIMPOBAHUS, MaTeMaTHYECKOr0 aHalIM3a, €CTECTBEHHOHAyYHbIE U 00-
mentkeHepubie 3Hanus (OITK-1): OITK-1.2. ucnonb3yeT OCHOBHbIC 3aKOHBI €CTECTBEHHOHAYY-
HBIX JUCLUIUIMH, [IPaBUjIa NOCTPOEHHs TeXHUYecKux cxeM U ueptexeil; OIIK-1.4. 3Haer npun-
[UIHAJIbHBIE OCOOCHHOCTH  MOJICIIMPOBAHUS MAaTEMaTHUECKUX, (DU3MYECKUX M XUMHUYECKUX
IPOLIECCOB, IIPEeJHA3HAUCHHBIE JIIsI KOHKPETHBIX TEXHOJIOTHYECKUX MPOLIECCOB

- CIOCOOEH MPOBOAMTH U3MEPEHUS U HaO0AeHHs], 00padaThiBaTh U MPECTABIATD
skcniepuMenTtanbhbie qanHabie OIIK-4; OIIK-4.1.conoctaBisieT TEXHOIOTHUIO TIPOBEICHUS THIIO-
BBIX SKCIIEPUMEHTOB Ha CTaHJAapTHOM 00OpYAOBaHUU B JJabopaTopuu U Ha npoussozctee; OIIK-
4.3 BrajieeT TEXHUKOHN IKCIIEPUMEHTHPOBAHHUS C HCIIOJIb30BAHHEM TAKETOB IPOTPaMM

— B pesynbprare ocBOeHMS AUCLUIUIMHBI OaKalaBp JOKEH:
3HATh:
3HAET NMPUHLIUIHAIBHBIE 0COOCHHOCTH MOAETHPOBAHUS MaTEMAaTHYECKHX, (PU3MUECKUX U XUMHU-
YEeCKHUX MTPOLIECCOB, TPEIHA3HAUYEHHBIE Ul KOHKPETHBIX TEXHOJIOTUYECKUX ITPOLIECCOB
yMeTh
HCII0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILIMH, IPaBUIIa IOCTPOEHUS TEX-
HUYECKHUX CXEM
BJIA/IeTh;
BJIa/I€€T TEXHUKON IKCIIEPUMEHTUPOBAHUS C MCIOJIb30BaHUEM TAKETOB MIPOrPAMM

4. O0beM QM CUMIINHBI M BUABI y4e0HOH padoThI
OO0umas Tpy10eMKOCTh IMCHUIJIMHBI cOCTaBJsieT 3 3aueTHBIX eAuHUIbI (108 yacoB).
4.1. O0beM JUCHUIJIMHBI K BUABI Y4eOHOH padoThl 11 04HOM (P OPMBI 00ydYeHH s

. Bcero Cemectp
Bup yueOHoii padoThI 4ACOB/3.e. 3

KonTakTHbBIE Yachl (Bcero) 51,25 51,25
B Tom uncrne:
Jlexrmm (J1) 17/0,47 17/0,47
[Tpaktuueckue 3anstus (I13) 17/0,47 17/0,47
Cemunapsl (C)
JlaboparopHbie paboTs (JIP) 17/0,47 17/0,47
KonraktHas pabota B nepuon arrectauuu (KPAT)
CamocTosiTenbHas padoTa TOJ] PYKOBOJCTBOM IPEIo- 0,25 0,25
nasatens (CPII)
CamocrositejibHas padora cryaentos (CP) (Bcero) 56,75/1,58 56,75/1,58




B Ttom uucie:

PacuetHo-Tpaduueckue padboThl

Pedepar

18/0,5

18/0,5

Jpyeue euowvr CP (eciu npedycmampugaiomcs, npugo-
oumcsi nepedens 61008 CP)
1. CocraBiieHue mjiaHa-KOHCIEKTa

38,75/1,076

38,75/1,076

Kypcopoii mpoekt (pabora)

KonTpoas (Bcero)

dopma NpOMEKYTOYHON aTTECTALUN:
(3a4eT, IK3aMeH)

3a4€CT

3a4€CT

O01mas Tpy10eMKOCTh (Yachl/ 3.e.)

108/3

108/3

4.2. O0beM TUCHHUILUIMHBI M BUABI Y4eOHOI padoThl 115 0YHO-3204HOI (opMBbI 00yUeHUs!

. Bcero Cemectp
Bup yueoHoii padotnl YACOB/3.e. 3

KoHTaKkTHbBIE Yachl (BCEro) 20,25/0,56 20,25/0,56
B Tom uncine:
Jlexrmu (JI) 6/0,17 6/0,17
[Mpaktuyeckue 3ansatus (I13) 6/0,17 6/0,17
Cemunapsl (C)
Jlabopatopusie pabotsl (JIP) 8/0,22 8/0,22
KonrtakTHas pabora B nepuon arrectanuu (KPAT)
CamocTosTenpHas padoTa 1MoJ| PYyKOBOJCTBOM IPEIO- 0,25 0,25
nasatens (CPII)
CamocrositesibHas padorta cryaenToB (CP) (Bcero) 87,75/2,43 87,75/2,43
B Tom uncie:
PacueTHo-rpaduueckue paboThl
Pedepar 30/0,83 30/0,83
Hpyeue euovr CP (eciu npedycmampueaiomcs, npuso-
oumcsi nepedens 61008 CP)
1. CocraBieHue 1aHa-KOHCIIEKTA 57,75/1,60 57,75/1,60
KypcoBoii npoexT (pabota)
Kontpous (Bcero)
dopma IpoMEKyTOUHOU aTTEeCTAINN: 3a4er 3a4yer
(3auer, IK3aMeH)
O01masi TPy10eMKOCTh (Yackl/ 3.e.) 108/3 108/3

4.3. O0beM JUCHHUIIMHBI U BUABI Y4eOHOH padoThl 115 3204HOM (opMbI 00yUeHust
O0masi Tpy10eMKOCTh JUCHMILIMHBI COCTaBJfAET 3 3a4eTHbIX eaMHUUbI (108 ua-

COB)
. Bcero CemecTpsl

Bup y4yedHoii padoThl YACOB/3.c. 3
AyIUTOpHbBIE 3aHATHS (BCEro) 12,25/0,3 12,25/0,3
B Tom umciie:
Jlexmmm (J1) 4/0,17 4/0,17
[Tpaktnyeckue 3anstus (I13) 4/0,11 4/0,11
Cemunap(C)
Jlaboparopubie padboTs (JIP) 4/0,11 4/0,11
KonraktHas pabota B nepuon arrectauuu (KPAT)
CamocrosTenbHas paboTa MoJI PyKOBOJCTBOM Mpe- 0,25 0,25




noxasatesst (CPIT)

CamocrositesqibHas padora cryaeHtoB (CPC) (Bce-
I0)

92/2,56

92/2,56

B ToM uucie:

KypcoBoii mpoekt (pabora)

Pacuerno-rpaduyeckue paboTh

Pedepar

20/0,55

20/0,55

Ipyeue 6uovt CPC (eciu npedycmampuearomesi, npu-
sooumcst nepeuers 6uoog CPC)
CocTaBJeHHE TIaHA-KOHCIICKTa

72/2,0

72/2,0

KonTpoasb (Bcero)

dopma NpOMEKYTOUHON aTTECTALIUN:
3a4er

3a4CT

3a4€CT

O01mas Tpy10eMKOCTh

108/3

108/3




5. CTpykTypa u coaepxkaHue JUCHUUILIHHBI

5.1. CTpyKTypa IMCHHUILIHHBI 1JIsl CTYIeHTOB 04HOil ()opMBbI 00yYeHHU S

Buabl yueOHo# padoThl, BKJIKOYAS

@®opMbI TEKYLIETO

CAMOCTOSITEIbHYIO M TPYA0€M- KOHTPOJIs
Hene- KOCTb (B yacax) ycrneBaeMoCTH
Ne Js (no nedenam ce-
n/ | Pa3gea IMCIUIINHDI ce- KOH mecmpa)
I MecT- 7 m3! ap KP CPII | 1po| CPC (I)opMaunpOMemy-
pa AT i TOYHOM aTTeCTa-
10701
(no cemecmpam)
1. |Boanas nexuus.
XHUMHUYECKUH COCTAB
HedTel, HedTenpoayK-
TOB, IPUPOHBIX, TOMYT-
HBIX Ta30B U T'a30B TectupoBanue
HedTenepepabOTKH. 1-2 (22| 3 6 | Jlaboparopnas pa-
Kparkast xapakrepucTika 0oTa, ee 3ammra.
KOMIIOHEHTOB HEDTH U
rasa.
Knaccudukanum Hedtu u
IPUPOHBIX T'a30B.
2. |OcHOBHBIE ¢busukKo-
XUMHYECKHE METO/bI HC- TectupoBanue.
CIE/IOBAHUA XUMHUECKO-| 2 4 | o5 | o5 | 4 7 | JlaboparopHas pa-
ro cocraBa  He(TH, 0oTa, ee 3ammra.
HEPTENpPOJYKTOB U ra-
30B.
3. |['pynmoBoit  yrneBopo-
pOAHBIN cocTaB HEDTHU:
- ankaHel (METaHOBBIC
YTJIEBOJIOPO/IBI);
- IMKJIOANIKaHbI (HaTe- biun-onpoc.
HBI); 56 (2|2 2 6 | JlaboparopHas pa-
- apoMaTHYeCcKHe yrie- 00Ta, ee 3almra.
BOJIOPOJIbI (apeHBl);
- osie(puHBI (aJIKEHBI) U
nuoneduHbl (IUEHBbI).
4. |I'pynmoBoit XUMHUYECKUI
coctaB He(TH:
- YIJIEBOIOPO/IbI;
- TeTepoaTOMHBIE COE/IH-
HeHus: HepTH (KHCIo- TectupoBanue.
pOJHBIE, cepHuctele,| 7-8 |2 | 2 | 2 8 | JIaboparopHas pa-
A30THCTHIC; 00Ta, ee 3aluTa.
- cMoiMcTo- acanbTe-
HOBBIE BEIIECTBA,
- MUHEpaJIbHbIE KOMIIO-
HEHTHI He(TH.




5. | PU3HKO-XUMHUYECKHE
METOJIbI MACHTU(UKAIINN Brutr-ompoc.
u KOJIMHECTBEHHOTO | o 10 | o | 5 | o JlaboparopHas pa-
OTIpeNIeJIeHUsI  yTIIEBOJIO- 8 0o0Ta, ee 3ammra.
POJIOB U JIPYTHX KOMIIO-
HEHTOB He(pTH U raza
6. |Onpenenenue xumuye-
CKOT0 cOCTaBa He(PTAHBIX banu-onpoc
(bpaKiii 1 HedTIHBIX 11-121 2 | 2| 2 g | JlaboparopHas pa-
HPOITYKTOB. 0oTa, ee 3amura.
7. |Hebtp m HedTenpomyk-
Thl KaK NUCICPCHBIC CU-| 13.14| 2 | 2 | 2 6 TectupoBanue
CTEMBL.
8. |Tepmuueckue W Karanu-
TUYCCKUE TIPEBPAICHHS
JI€BOJIOPOAOB HEPTH H
s i NI 975 | bmwu-ompoc.
['unoTe3sl MpOUCXOXKIE-
Hus Hedtu. [Ipesparie-
HUE HEQTH B IPUPOJE.
IIpome:xkyTouHasi aTTe- 17 0.25
cTaums: 3a4eT
NUTOIO: 17117 17 0,25 56,75
5.2. CTpyKTYypa IMCUHUILTHHBI 1JIl CTY/IEeHTOB 04H0-3204HOM (opMbl 00yUeHust
Buabi yueOHoli padoThl, BKiI04Yas | PopMbl TeKyl1ero
CAMOCTOSITEIbHYIO M TPYA0EM- KOHTPOJIA
Hepne- KOCTH (B yacax) yCIIEBAEMOCTH
Ne JIl (no Hedensam ce-
n/ | Pa3gen aucuunjvHbI ce- <OH Mmecmpa)
I MecT- | o i3l 1p KP CPII | tpo | CPC (I)opMaunpOMemy-
pa AT i TOYHOM aTTeCTa-
10701
(no cemecmpam)
1. |BBogHas mexmus.
XUMHYECKUN COCTAB
HedTel, Hedrenpoayk-
TOB, IIPUPOIHBIX, TTOTYT-
HBIX Ta30B U T'a30B TectupoBanue
HedTenepepaboTKH. 1-2 | -1 1] 1 10 | JlabopaTopHas pa-
Kpatkas xapaktepuctuka 00Ta, ee 3ammuTa.
KOMITOHEHTOB HEPTH U
rasa.
Knaccudukanuu HedT u
MPUPOJIHBIX Ta30B.
2. |OcHOBHBIC ¢dusuko-
TectupoBanue.
XUMUYECKHE METOIBI HC- JlaboparopHas pa-
cliefoBaHus xumuuecko-| 3-4 | 1| 1 1 10
0orta, ee 3aluTa.
ro cocraBa  He(TH,
He(TEeNpOAYKTOB M Ta-




30B.

['pynnoBoit  yrieBojio-
POIHBIN cocTaB HEPTH:

- ankaHbl (METaHOBBIE
YTJIEBOJIOPO/IbI);

- IUKJI0AJIKaHbI (HadTe-
HBI);

- apOMaTUYeCcKue yrie-
BOJIOPO/IbI (apeHbl);

- on1euHBI (AJIKSHBI) U
nuosneuHbl (AUEHBI).

10

biui-onpoc.
JlabopaTopHas pa-
00Ta, ee 3aIuTa.

I'pynnoBoil XUMHYECKHI
coCTaB HEPTHU:

- YIIIEBOIOPO/IBI;

- IeTepoaTOMHbIE COE/IU-
HeHus HepTH (KucIo-
POJHBIE, CEpHUCTHIE,
A30THCTHIC;

- cMoiMcTo- acanbre-
HOBBIE BEIIECTBA,

- MUHEpaJIbHbIE KOMIIO-
HEHTHI He()TH.

7-8

10

TectupoBanue.
JlaGopaTopHas pa-
Oorta, ee 3amuTa.

DU3UKO-XUMUYECKHE
METOABI UACHTU(PHUKAINN
" KOJIMYECTBEHHOTO
OIpENIENIEHUsl  YIIIEBOJIO-
pPOJIOB U JIPYIMX KOMIIO-
HEHTOB He(pTH U Traza

9-10

10

Bau-onpoc.
JlaGopartopHas pa-
Oorta, ee 3aluTa.

Ornpenenenre XumMuye-
CKOT'O COCTaBa HEPTIHBIX
bpakuuit 1 HePTIHBIX
IPOIYKTOB.

11-12

10

bmu-onpoc
JlabopaTopHas pa-
00Ta, ee 3aIuTa.

Hedts u HedTenpomyk-
TBI KaK JUCIEpPCHBIE CH-
CTEMBI.

13-14

10

TectupoBanue

TepMuyeckue U Kartaiau-
TUYECKUE IMpeBpalleHus
YIJIEBOAOPOAOB HEPTH U
rasa.

I'mmore3sl  mpoucxoxae-
Hus Hedtu. [Ipepare-
HUE HEQTH B IPUPOJIE.

15-16

17,75

bmu-onpoc.

IIpome:xxyTounast arre-
cTranus: 3a4er

17

0.25

HUTOI'O:

0,25

87,75




5.3. CTpyKTYpa AMCUUILUIMHBI 1JI5l CTYA€HTOB 3204HOii (hopMBbI 00yYeHUst

Ne
n/

Pa3nes nuCIUILINHLI

Buabl yueOHo# padoThbl, BRIKOYAS
CaMOCTOSITEJIbHYIO U TPY/I0€MKOCTh
(B yacax)

J (113 JIP

Kon
TPO
Jb

KP
AT

CP
I1

CP
C

BBogunag gexuus.

XuMHUECKU# cocTaB HETeH, HePTEPOAYKTOB,
IPUPOHBIX, OIYTHBIX FA30B U ra30B Hedrenepepa-
6otku. KpaTkas xapakrepucTuka KOMIIOHEHTOB
He(TH U raza.

Knaccudukanum He(hTH ¥ TPUPOAHBIX Ta30B.

10

OcHOBHBIE (DU3MKO-XMMHYECKHUE METOABI HCCIea0-
BaHUS XMMUYECKOTO cocTaBa HeTH, HeTEenpomayK-
TOB U T'a30B.

12

['pynmoBoit yriaeBoJ0pOIHbIN cOCTaB HEPTH:
- aJIKaHbI (METaHOBBIE YTIIEBOIOPOIBI);

- IUKJI0AJIKaHbI (Ha()TCHBI),

- apOMaTU4ECKHUE YIIIEBOAOPObI (apEHBI);

- o1eUHBI (AJTKeHBI) U AHOJe(HUHBI (JIMCHBI).

12

['pynmoBoit XUMHYECKUI COCTaB HEPTH:

- YIJIEBOJOPO/IBL;

- TeTepOoaTOMHbIE COEAMHEHUsT HePTH (KUCIOpPOA-
HbIE, CEPHUCTBIE, a30TUCTHIE;

- CMOJIUCTO- ac(albTEHOBbIE BELLIECTBA,

- MUHEpaJIbHble KOMIIOHEHTbI He(TH.

12

OU3UKO-XUMUYECKHE METOJbl WACHTU(PHUKAIMU U
KOJINYECTBEHHOI'O OIPENEICHUsl YTIJIEBOJOPOIOB U
JpyruX KOMIOHEHTOB He(TH U raza

12

OnpeneneHre XMMUYECKOTO COCTaBa HEPTIAHBIX
¢dpaxuil 1 HeQTAHBIX TPOIYKTOB.

10

Hedtps u HedTenpoaykThl Kak JUCHEPCHBIE CHCTE-
MBI.

12

TepMuueckue M KaTaJIUTUYECKUE MPEBPAIICHUS yT-
J€BOZOPOAOB HEPTHU U rasa.

['unoressl npoucxoxaeHus HehTu. [IpeBpaienne
HE(QTH B IPUPOJIE.

12

IIpomexyTouyHas aTTecTanMA: 3a4eT

3,75

HUTOIO:

3,75

92




5.3. Coaep:xkanue pa3aeoB THCHUILINHBI « XUMHs He()TH U ra3a», o00pa3oBaTe/ibHbIe TEXHOJIOTHH
Jleknmuonnsiii kypc (OP®0, 0390, 390)

TpynoeMKocTh (4achl

Ne | Haumenosa- / 3a4. en.) Popmu- Oo0pasoBa-

pyembie Pe3yabTaThl OCBOECHHSA

Te- HHe TeMbl Coaep:xanue TeJbHbIE

MbI | AMCHMILINHBI Komie- (3HaTL, yMET, BI1ANETE) TeXHOJOIHH
0®0 (0320| 300 TCHIH

1. |BBonHnas nek- | 2/0,06 2/0,06 |Postb yrieBoIOPOIHOTO CHIPhsSI B OIIK-4 | YMeThb CONOCTaBISAET TEXHOJIOTHIO Mpo- | JIekius- Oe-
UL, skoHoMuke Poccun. O6bwem no0brun |OITK-4.1. |BeeHust TUTIOBBIX SKCIIEPUMEHTOB Ha cena.
XUMHUYECKUI He(dTH U rasa. OIIK-4.3. |ctannapTHOM 000pynOBaHuu B nabopa- | JlaGopatop-
coCTaB Kpatkas xapakTepucTuKa KOMITO- TOPUU Y HA POU3BOJICTBE Hast pabora,
HedTel, HEHTOB He(PTH. Biagers TEeXHHKOM SKCIEpUMEHTHPO-| €e 3alluTa.
HePTEPOayK- @pakmoHHBIN cocTaB He(PTEH. BAHUA C UCIIOJIb30BAHUEM IIAKETOB IIPO-

TOB, IPUPOJ- Knaccudukanuu Hed T u npupoa- rpaMM JJi1 XUMHUYECKHX MPOIECCOB
HBIX, TTOITYT- HBIX Ta30B.
HBIX Ta30B U

ra3zoB He(Te- -

nepepadoTKH.

Kparkas xa-

paKTepUCTHUKA

KOMIIOHCHTOB

He(TH U raza.

Knaccuduka-

UU HePTH U

MIPHPOJTHBIX

ra3os.

2. |Ocuosubie du-| 2/0,06 1/0,03 | ®u3uKO-XUMUYECKHE METOIBI Pa3- OIIK-1 |3uaTe mpuHIUTIHATLHBIE OcoOeHHOCTH | [Ipobiem-
3HUKO- neneHus KoMnoHeHToB Hetu u ra- | OIIK-1.2 |MogenupoBaHus MaTeMaTHYECKUX, PU- | Has JICKIIHSL.
XUMUYECKHE 3a: OIIK-1.4 |3u4ecKuX U XUMHUYECKHUX TTPOIIECCOB, Temarnue-
METOJBl  HC- 1/0,03 - Pa3/IeNeHue YIIEBOA0POHBIX MpeIHa3HauYeHHBIC 11T KOHKPETHBIX ckas 1abo-
CJIeIOBaHUS cMecell MeTo1aMU MePETOHKH, SKC- TEXHOJOTMYECKHUX MPOIIECCOB paTopHas
XUMHUYECKOTO TPaKIUH, KPUCTAILTU3ALINN, TEPMHU- YMeThb UCTIONB3YET OCHOBHBIC 3aKOHBI | paboTa U ee
cocraBa yeckoit mudpdysuu; €CTECTBEHHOHAYYHBIX AUCLUUIUINH, Ipa- | 3allluTa.
HedTH, HedTe- - Xpomarorpaduyeckre METOAbI BUJIA IOCTPOEHUS] TEXHUYECKUX CXEM U




OPOAYKTOB U
ra3os.

pasiesieHus U aHallu3a yrieBo10-
POIHBIX CMECEH.

yepTexen

I'pynimoBoit 2/0,06 1/0,03 | Ankanbl, nukioankanbl, apomatu-|OIIK-4 |Ymerh comocTaBisieT TEXHOIOTHUIO po- |  Jlekuus-
YTJIEBOAOPO- gyeckue yrieBonoposl, oneuusl u|OIIK-4.1. |BeneHus TUIIOBBIX HIKCIIEPUMEHTOB Ha Oecena.
HBII COCTaB TUoNe(UHBI). OIIK-4.3. |ctanmapTHOM 000pyOBaHuU B 1abopa- | Tematuue-
HeTH: Copneprxanue B HePTIX. TOPHUH U Ha IPOU3BO/ICTBE ckas jabo-
- aJKaHbl (Me- DU3NYECKUE U XUMUYECKUE CBOM- Biagerb TEXHMKOH SKCIEPUMEHTHUPO-| paTOpHas
TaHOBBIE YIJIe- CTBa. BaHMs C HUCIOJIb30BAHUEM ITAKETOB IpO-| paboTa u ee
BOJIOPO/IBI); KonuyectBeHHoe onpeneneHue, Bbl- rpamMM U XUMHYECKUX TPOIIECCOB 3alIuTa.

- UKJIOAJIKaHbI nenenue u uneHTudukanus. Ho-

(HadTeHsl); 1/0,03 MEHKJIaTypa U U30MEPHSL.

- apomMaTuye-

CKHE YTJICBO-

JOpOJIbI (ape-

HBI);

- oJIe(UHBI

(anmKeHsl) "

TuoneUHBI

(1mueHsl).

['pynmoBoii 2/0,06 - |Kucnoponnsie coequnenus vepru. | OIIK-1 |3naTh npuHuMnUanbHbIe ocoOeHHOCTH |Jlekuus- Oe-
XAMHYECKHUI HadrenoBbie KHCIIOTHI. OI1K-1.2 |MomenrpoBaHUS MATEMAaTUICCKUX, (HU- cena,
cocraB He(TH: MeToa MoCcTEeNneHHOTo paciiernJie- OIIK-1.4 |31yecKuX ¥ XUMHYECKHX MPOIIECCOB, Tematuue-
- YIJIEBOJIOPO- HUSL. npeaHa3HauYeHHbIE JUTSI KOHKPETHBIX ckas nabo-
TTBL; CepHuUCTBIE COETUHEHHUS. TEXHOJIOTUYECKUX MTPOLIECCOB patopHas
- TeTepoaToM- Cepa, cepoBo1opoI, THOJEI (Mep- YMeTh UCIIOIB3yeT OCHOBHBIC 3aKOHBI | paboTa u ee
HbIE COEIUHE- 1/0.03 KarTaHsl), CylabQubl (THOIPUPHI), €CTeCTBEHHOHAYYHbIX AUCLUIUINH, [Ipa- | 3alluTa.
HUS HePTH ’ TCYIb(UIBI, THATUKIIAHBL, THO(E- BUJIA TOCTPOSHHS TEXHUIECKUX CXEM U
(KHCTIOpOTHBIE, HBI. yepTexKeit

CEpHUCTEHIE, A3oTHCTBIC COeIMHEHUS He(DTH.

a30THUCTHIE; A3zortuctslie ocHOBaHus. Heltpans-

- CMOJIUCTO- HbIE (CTa000CHOBHBIE) a30TUCTHIC

acdanbTeHO- COCIMHEHMUSI.

BBIE BEIECTBA,

Cmonucro-achanbTeHOBBIE Bellle-




- MUHEpaJIb-
HBIE KOMIIO-
HEHTHI HEPTH.

CTBa.
Heiitpanbubie cMobl. AchanbTeHbl.
AcdanbToreHHbIe KUCIOTHI.
[IpuMeHeHnEe CMOIUCTBIX BELECTB.
MuHepaJibHble KOMIIOHEHThI He(TH.

duzuko- 2/0,06 2/0,06 | PU3UKO-XUMHUYECKHE METOIBI OIIK-1 |3uaTs npuHuUnuaibHbie ocobenHoctu | Ilpodiem-
XUMHUYECKHE uaeHTuuKanuy u koauuectBeHHo- | OIIK-1.2 |MopennpoBaHus MaTeMaTHUECKUX, GU- | Hasl JIEKLIHUS.
METO/bl HJICH- ro omnpeneneHus yraerogopoaoB u | OIIK-1.4 |3udeckux u XUMHUYECKUX MTPOIECCOB, Tematuue-
TUUKAUY U JPYTruX KOMIIOHEHTOB HE()THU U rasa: npeHa3HAYeHHbIE U1 KOHKPETHBIX ckas jabo-
KOJINYECTBEH- - (hU3UKO-XMMHUYECKHE KOHCTAHTHI TEXHOJIOTUYECKUX MPOIECCOB paropHas
HOTO ompeje- 1/0,03 yII€BOIOPOAOB HE(DTH U UX POJIb B YMeThb UCTIONB3YET OCHOBHBIC 3aKOHBI | paboTa u ee
JICHUSL YTJIEBO- UACHTU(UKAIINHA KOMIIOHEHTOB H €CTeCTBEHHOHAYYHBIX JAUCIUIUINH, IIpa- 3aIuTa
JI0POJIOB U aHaJI3e YIriIeBOJOPOJHBIX CMECEH; BUJIa IOCTPOCHUS TEXHUUECKUX CXEM U
JIpyTuX  KOM- - CHEKTpaJIbHbIE METOJbI HJICHTH- gepTeKeit
HOHEHTOB (uKay yriieBo0poJIoB U JIPYTUX
He(TH U rasa KOMITOHEHTOB HE()TH U rasa.
Omnpenenenne | 2/0,06 - |Onpenenenue rpynnosoro cocrasa |OIIK-4 | YMerhb conocTaBnsieT TeXHOJIOTUIO Npo- | Jlekuus-
XUMHUYECKOTO U JeTaau3npoBaHHoro cocrasa 6eH- |OIIK-4.1. |BeneHus TUIIOBBIX 3KCIEPUMEHTOB Ha Oecena.
cocraBa 3MHOBBIX (PpaKIIHid. OIIK-4.3. |ctanmapTHOM 000py/JI0BaHUU B J1abopa-
HETSHBIX MeTtoa aHWIMHOBBIX TOYEK. TOPHUH U Ha MTPOU3BOJICTBE
bpakuuit u 1/0,03 Metoa &KHJIKOCTHO-aICOPOLIMOHHON Binagers TEXHMKOW 3KCIIEpUMEHTHPO-
HETSHBIX XpOMOTOTpauH. BaHUS C MCIOJIb30BAHUEM ITAKETOB TPO-
IPOIYKTOB. Cxema ormpeienieHus TpynIoBOro rpamMM Ui XUMUYECKHX IPOLIECCOB

COCTaBa KPEKUHT-OCH3MHOB U KHU/I-

KHX MPOJIYKTOB MMUPOJIH3A.
Hedtp u| 2/0,06 - |MexmonekynspHble B3aUMOIeH- OIIK-4 | ¥YMeThb COIOCTaBIAET TEXHOJIOTHIO Npo- | JIekmus- Oe-
HePTENpOayK- cTBHsI KOMIOHEHTOB HepTu. Acco- |OIIK-4.1. |BeneHns THIOBBIX KCIIEPUMEHTOB Ha cena.
Tl KakK JucC- nuatel HeTH 1 CTpyKTypooOpaszo- |OIIK-4.3. |cranmapTHOM 000pyIOBaHHH B JIabopa-
HepcHbIE  CH- BaHUE B HEMl. TOPHUH U Ha MIPOU3BOICTBE
CTEMBI. - Knaccudukanuus HedTaHbIX Auc- Baagerb TEXHUKOW SKCHEPUMEHTHPO-

NEPCHBIX CUCTCM HAa OCHOBC KJIaC-
CUYCCKUX IMPU3HAKOB JUCIIECPCHOI'O
COCTOSIHUSA: 11O CTCIICHU TUCIICPCHO-
CTH, arp€raTHOMY COCTOSIHUIO JUC-

BaHUA C UCIIOJIb30BAHUCM IMAKCTOB IIPO-
IrpaMM IJId XUMHUYCCKHX ITPOLUECCOB




MepcHOM (a3bl U AUCTIEPCUOHHOMN
Cpelibl M XapaKTepy MOJIEKYISIPHBIX
B3aUMOJICHCTBUI HA I'PAHUIIE pPa3-
nena ¢as. Pa3oBble MEPexo/Ibl B
MPUPOAHBIX HE(TAHBIX AUCIIEPCHBIX
cucreMax. Peosornueckue cBoicTBa
HedTH.

Tepmuueckue | 3/0,08 - | Xumusm u Mexanusm katanutude- | OIIK-1 |3marp npunnunuanbHeie ocodeHHocTH | Jlexkuus- Oe-
U KaTaJuTHye- CKHUX IpeBpateHuii yrinesogopoaos | OIIK-1.2 |MoxenupoBanus MmareMaTHUECKUX, (U- cea.
CKHME IIpeBpa- U IPYTUX KOMIIOHEHTOB HE(TH U OIIK-1.4 |3uuecKkux U XUMHUYECKHUX IPOLECCOB,
IIEHUs  yrJe- rasa. npeHa3HAYCHHbIE [l KOHKPETHBIX
BOJIOPOJIOB Karanutudeckuii KpeKHHT. TEXHOJIOTUYECKUX MTPOIECCOB
He(TH U raza. [IpeBparienust yriaeBoaopoaoB U YMeTh UCIOJIB3YET OCHOBHBIE 3aKOHBI
l'unoress JIpyruxX KOMIOHEHTOB He(pTH U raza €CTeCTBEHHOHAYYHBIX AMCIUIUINH, ITpa-
POUCXOXKE- B T'MJPOT€HU3AIMOHHBIX ITpoIeccax BUJIa IOCTPOCHUS TEXHUUECKUX CXEM U
HUs HePTH. nepepaboTKH - THIPOKPEKUHTE, yepTexen
[IpeBpamienue THJIPOOYHUCTKE, KaTATUTHYECKOM
HedTH B IpU- pudopmunre.
poze. 1/0,03 I'unoTe3pl MUHEPAJIBHOTO MPOKC-
xoxaenus Hedptu J[.1. Menneneena
U IPYTUX YYEHBIX.
['unoTe3a opraHUYECcKOro nNpouc-
XO0X/IeHUsI He(hTH U3 OPraHUYECKOTr0
BELIECTBA, PACCESIHHOTO U 0Ca04-
HBIX TTOPO/I.
[IpeBpamienne HepTH B 3eMHOM KO-
pe.
[IpeBpaiienue HepTH B OKpYyXKaro-
LIEen cpene.
OKOJIOTUYECKHUE ACTIEKTBHI.
HUrorosas ar- | 17/0,4 4/0,12 3auer B
TecTaums 7 6/0,17 YCTHO#

dopme




5.4. IlpakTH4YecKHe U CeMHUHAPCKHeE 3aHATHS, UX HAMMEeHOBaHUe, cojiepkaHue U 00beM B yacax (OPO, 3®0)

Ne n/mm Ne paspena HaumMeHoBaHUe NPAKTHYECKUX U CEMHHAPCKHUX 3aHATHIA Obn.em B Hacax / TPy 10eMKOCTS B 3.c.
JTUCIHHUIIINHEI (01010 0390 300
1 Xumudeckuit coctaB HedTer, |Posib yriieBoopoaHoro ceipbs B 3koHOMHUKe Poccuu. O6bem 2/0,06
HE(PTETPOTYKTOB, IPUPOIHBIX, |10OBIYM HE()TH U Ta3a.
MOMYTHBIX Ta30B U T'a30B XapakTepucTuka KOMIIOHEHTOB HE(TH.
HedrenepepaboTku. Kparkas |®PpakunoHHBII cocTaB He(TEH. 1/0.03 1/0.03
XapaKTepucTHKa KoMnoHeHToB |Knaccudukanuu HedTH U MPUPOJHBIX Ta30B. ' ’
HeTH U Ta3a.
Knaccudukannu HedT u npu-
POJTHBIX Ta30B.
2. OcHOBHEBIE bu3uKo- | DU3HKO-XUMHUECKHE METO/IbI pa3/Ie/ICHUs] KOMIIOHCHTOB 2/0,06
XUMHAYECKHE METOJIbI MCCIe0-|He()TH U ra3a:
BaHUS XMMHUYECKOT0 COCTaBa|- pa3JesieHHe yriIeBOJAOPOAHBIX CMeceil MeToJaMH IeperoH-
HepTH, HEPTENPOAYKTOB M Ta-|KH, IKCTPAKIIUH, KPUCTALTU3AIIH, TEPMUIECKON TP Py3nn; 1/0,03 1/0,03
30B. - Xpomarorpaduyeckre METOAbI pa3/ieNIieHHs U aHaJIu3a yrI-
JIEBOJIOPOJIHBIX CMECEM.
3. I'pynmoBoii  yrineBomopoaHbIi | DU3NUECKHe M XUMUYECKHE CBOWCTBA 2/0,06
cocTaB He(TH: QJIKAHOB, IMKJIOAJIKAHOB, apOMAaTHYECKHX YIJIEBOJOPOIOB,
- aJKaHbl (METaHOBBIE YIJIEBO-|0JE(PUHOB U JUOJIEHUHOB.
JOPOJIB); Coneprxanue B HEPTIX.
- IUKJIOAJIKaHbl (HaQTEHBbI); KonunuecTBenHoe onpenenenne, BelIEICHUE U HASHTU(DUKa- 1/0 03 1/0.03
- apoMaTU4ecKHe yrieBoaopo- |1us. HomeHnknatypa u usomepusi. ' ’
Il (apeHsl);
- onieprHBI (aTKEHBI) U TUOJIE-
(GuHBI (IUEHBI).
4, I'pynmoBoit xumuyeckuii co-|KucmopoaHsie coeqHeHUS HEDTH. 2/0,06
CTaB HEPTH: HadTeHoBbIe KUCIOTHI. 1/003 i
- YIJI€BOJIOPOIbL; MeTo/1 TOCTENEHHOTO PaCUIEIIIICHHUS. !

- I'CTCPOATOMHBIC COCAWHCHUSA

CepHHUCTBIE COCTUHEHMUS.




HepTH (KHCIOPOJHBIC, CEPHH-
CTbI€, A30THCTHIC;

- CMOJHUCTO- ac(hajabTeHOBBIE
BEIIIECTBA,

- MUHEPAJIbHbIC KOMITOHEHTBI
HeDTH.

Cepa, cepoBo0pO1, THOJIBI (MEPKAITaHbI), CYIb(GUIbI (THO-
3¢hupBI), TUCYTb(PHUIBI, THALUKIAHBI, THO(EHBI.

A3oTHCTBIC COeIMHEHUS He(DTH.

Azotuctsie ocHOBaHUs. HeliTpaiibHbIe (C1a000CHOBHBIC)
A30THUCTHIC COCTUHCHHSI.

CMmonucto-ac(hanbTeHOBBIE BELIECTBA.

MuHepalibHbIe KOMIIOHCHTBI HE(TH.

OU3NKO-XUMUYECKUE METO/ bl | DH3UKO-XUMUIECKIE METOIbI HICHTU(DUKAIUN U KOJINIC- 2/0,06
WICHTH(OUKAIIMK ¥ KOJIMYe- |CTBEHHOTO ONPEENICHUs YTICBOAOPOIOB M JPYTHX KOMIIO-
CTBEHHOTO ONpEAETICHHUs yTJie-| HEeHTOB He(pTH U rasa:
BOJIOPOZOB U JPYTUX KOMIO- |- (GPU3UKO-XUMHUYECKHE KOHCTAHTHI YIIIEBOIOPOAOB HE(DTH U 1/003 i
HEHTOB He(pTH U raza WX POJIb B UACHTU(HUKAIIMA KOMIIOHEHTOB M aHAJIU3E yIiie- '
BOJIOPOIHBIX CMECeH;
- CTIEKTpaJIbHBIE METO/Ibl UJCHTU(UKAIIUH YTIIEBOIOPOJIOB U
JIPYrHX KOMIOHEHTOB He(pTH M rasza.
Omnpenenenne xumMudeckoro | OnpezeneHne rpyImoBOro COCTaBa U IETATM3UPOBAHHOTO 2/0,06
cocTaBa HeTAHBIX (Pppakiyii U |cocTaBa OEH3MHOBBIX (PPAKIIMM.
HE(TAHBIX TPOTYKTOB. MeTtoa aHWJIMHOBBIX TOYEK. 1/003 i
Metoa KHJIKOCTHO-aICOPOLIMOHHONW XpOMOTOTpaduH. ’
Cxema orpeieieHus TPYIIIOBOTO COCTaBa KPEKHHT -
OCH3WHOB M KHMJKUX MPOAYKTOB IIHPOJIN3A.
HedTp m HEpTEpOaYKTHI Kak|MeEXMOIEKYISIPHBIE B3aNMOACHCTBUS KOMITOHEHTOB HEPTH. 2/0,06
JMCTIEPCHBIE CUCTEMBI. Acconuartsl He(hTH U CTPYKTYpPOOOpa3oBaHUE B HEl.
Knaccudukanus HeQTSHBIX TUCTIEPCHBIX CUCTEM Ha OCHOBE
KJIACCUYECKHUX MPU3HAKOB TUCIIEPCHOTO COCTOSHHS: O CTe-
MICHU JIMCTIEPCHOCTH, arperaTHOMY COCTOSIHUIO JTUCTIEPCHON 1/0,03 1/0,03

(ha3pl 1 TUCTIEPCUOHHOM CPEJIbl U XapaKTepy MOJIEKYIISIPHBIX
B3aUMOJICHCTBUI Ha TpaHulle pasnena ¢as. dazoBeie epe-
XOJIbI B IPUPOIHBIX HE(PTAHBIX AUCIEPCHBIX cucTeMax. Peo-
JIOTUYECKHE CBOMCTBA HEDTH.




POJZIOB HEPTH U rasa.
['unioressl MpoucxoxKACHUS
Hedru. [IpeBpamenue HedTH B
IPUPOJIC.

Tepmuueckue u KaTanuTH4e-| XMMU3M U MEXAHU3M KaTaIUTUYECKUX MPEBPALLECHUN yrie-
CKHE TPEBpAIIEHUs YTIEBOJO-|BOJOPOJIOB U APYTrUX KOMIIOHEHTOB HE(DTH M rasa.
Karanmurnueckuit kpexkunr. Karanutudeckuii pud)OpMHHT.
I'mppoouncrka. 'uapOKpeKkuHr.

3/0,08

1/0,03

Hroro

17/0,47

6/0,17

4/0,12

5.5 JIabopaTopHble 3aHATHSI, UX HAUMEHOBaHNe U 00beM B Yacax

Ne pa3znena
JUCIUININHBI

HaumenoBaHue
J1adopaTopHBIX padoT

O0beMm B yacax /
TPYA0EMKOCTH B 3.€.

10J010)

03920

390

BBonas mexims.

XUMHUECKUH coCcTaB HEPTEH,
He(TEenpOaYKTOB, IPUPOIHBIX, 110~
IyTHBIX TA30B U I'a30B HedTenepe-
pabotku. KpaTkas xapakrepuctuka
KOMITIOHEHTOB He(pTH U rasa.
Knaccudukanuu HedTH U pUpoa-
HBIX I'a30B.

KonnuecTBeHHOE Oompesienienne coaep:KaHust
BOIbI 110 MeTony Juna u Crapka.

Meton onpeneneHus 30JI5HOCTH HeTEPo-
JTyKTOB.

3/0,08

OcHOBHBIE (bU3HKO-XMMHYECKHE
METOBI UCCIIEOBAHUS XUMHUYECKO-
ro coctaBa HeTH, HEPTEIPOAYKTOB
Y Ta30B.

OmnpeneneHne MEXaHNYECKUX MTPUMECEH BeCo-
BBIM METOIOM.

OmnpeneneHre OCHOBHBIX CBOWCTB M COCTaBa
HedTel U HehTEenPOTYKTOB:

- OTIpe/IeICHNE TNIOTHOCTH TIMKHOMETPOM,

- OTIpE/IeICHNE TNIOTHOCTH apEOMETPOM
(HedTeneHCUMETPOM);

- OTIpe/IeTICHUE TTI0Ka3aTes MPeIOMIICHUS pe-
(dbpakToMeTpOM;

4/0,11

2/0,06




- OIIPEJIEIICHUE BA3ZKOCTH BUCKO3UMETPOM.
CranaapTHBII METO]T OTIpEICIICHUS TeMIIepa-
TYpPBI 3aCTHIBAHUS.

I'pynnoBoil  yriieBOLOPOIHBIN  CO-
cTaB He(TH:

- anKaHbl (METAaHOBBIE YIJIEBOJIOPO-
Jb1);

- HMKJIOAIKaHbI (HaTEeHBbI);

- apOMaTUYECKHUE YTIIEBOAOPOIbI
(apensl);

- o1eduHBI (AJIKEHBI) U AUOJIC(HUHBI
(1ueHsl).

YrneBoaopoasl HeTH U rasa.

2/0,06

2/0,06

I'pynnoBoil XMMHYECKHI COCTaB
HeTH:

- YIJIEBOAOPO/IBI;

- TeTEepPOaTOMHBIE  COEOUHEHMS
He(TH (KUCIOPOJIHBIE, CEPHUCTHIE,
a30THUCTBHIE;

- CMOJIUCTO- ac(aJbTEHOBBIC Bellle-
CTBa,

- MUHEpaJIbHbIE KOMITOHEHTBI
HeDTH.

HeyrneBoopoiHbie coeAMHEHUs He(TH.
N3ydenne pu3NKO-XUMHUUECKUX CBOMCTB (e-
HOJIOB U HE(PTAHBIX KHCIIOT

2/0,06

OU3NKO-XUMUYECKHE METO/IbI
UACHTU(DUKAIIMY U KOJIMYECTBEHHO-
IO OIpEeJeNIEHUs] YIIeBOJOPOJIOB U
JPYTrUX KOMIIOHEHTOB He(pTH U raza

Ornpenenenne coaep>kanus XJOpUI0B METO-
JIOM WHJIMKATOPHOTO
TUTPOBAHUS.

2/0,06

Omnpenenenre XUMHYECKOTO COCTa-
Ba HEPTAHBIX (ppakiuii 1 HEPTAHBIX
MPOYKTOB.

Onpenenenre MEXaHMUECKUX MPUMECEH Beco-
BBIM METOZIOM.

CraHgapTHBIN METO OTpeAeTICHUs] KUCIOTHO-
ro yncia HedTH.

OrnpezesieHre aHUJIMHOBOM TOUYKH.

2/0,06




HedTp 1 HedTenpoayKThl Kak AHC-
MEPCHBIE CHCTEMBI.

HucnepcHoctb. IIpocTpaHCTBEHHBIE HAIMO-
JeKyJsIpHbIe CTPYKTYpbl HedTH. CroxHas
CTPYKTypHast

enuHUIA. Muneisl XapTiu U JUHAMHKA WX
0o0pa3zoBaHusi M pa3pylieHus. Accouuanus B
He(TSAHBIX AUCTIEPCHBIX cucTemax. CylHOCTb
U TpUYHHBI acconuanuu. Ponb acdambTeHOB
npu 00pa30oBaHUU accOIMATOB. BiusHue ma-
paduHOB Ha TpolecChl 00pa3oBaHUsI HAJIMO-
JeKYJSIpHBIX  CTpYKTyp.  Hepapxudeckas
CTPYKTYpHasi OpraHu3aius HeTIHBIX CHCTEM.
Knacrepbl. ®pakraisl.

2/0,06

TepMuueckue ¥ KaTaJIUTUYECKUE
IIPEBPALLICHUS YTJIEBOJOPOIOB
He(TH U rasa.

I'nnote3bl MPOMCXOXKAECHUS HEPTH.
[IpeBparnienue HedTH B pUpoIe.

Hrtoro

17/0,47

4/0,11

5.6. IIpuMepHasi TeMaTHKa KYPCOBBIX NPOEKTOB (padoT)
KypcoBoii npoexT (paboTa) yueOHbIM MIaHOM HE MPEIYyCMOTPEHBI.

5.7. CamocTosiTe/ibHasi paboTa CTyIeHTOB

5.7.1. Conepxxanue u 00beM CAMOCTOSITEIbHOMH PadoThI cTYAeHTOB st OPO

Pa3nenbl u TeMbl padoyeil NpOrpaMMbl CaMOCTOS-

Ilepeuens fOMaNIHUX 3a1aHUI U

Cpoxu BbINOJIHE-

TCJIbHOI'0 U3YyUYCHHUSA

APYIrux BOIPOCOB IJist CAMOCTOS-
TCJIBbHOI0 U3YUCHUSA

HHUHA

O6beMm B yacax / Tpy-
A0EMKOCTb B 3.e.

BBoanas mexnust.
XuMHUYeCKuit cocTaB HedTel, HePTEePOAYKTOB, IPU-
POJIHBIX, MOMMYTHBIX Ta30B U Ta30B HedTenepepaboTKH.

OpakIMOHHBIN cOCTaB HE(TEH.
Knaccugukanum HehTH 1 TPUPOIHBIX
ra3oB.

1-2
Heaels

6/0,17




Kparkas xapakTeprcTHKa KOMIIOHEHTOB HE()TH U rasa.
Knaccudukanum HeTd 1 IPUPOAHBIX T'a30B.

MuKpo3IeMEeHTHBIE COSAMHEHHUS
HEPTH.

OcHoBHBIE (PHU3MKO-XMMHYECKHE METOJBl HCCIE0Ba-| XpoMaTorpaduueckue MeTOIbl pa3zie- 3-4 7/0,19
HUSI XUMHYECKOTO COCTaBa HETH, HEPTENPOAYKTOB U |JICHUS M aHAJTIM3a YTIIIEBOJOPOIHBIX HeJens
ra3o0B. cMece;
CnexTpalibHble METO/IbI UICHTH(UKA-
IIUH YTIIEBOAOPOIOB M JPYTUX KOMIIO-
HEHTOB HE()THU M rasa.
['pynmoBoii yrineBogopoIHbIi COCTaB HE(PTH: Howmenkiarypa u uzomepusi. 5-6 6/0,17
- QJIKaHbI (METaHOBBIE YTIIEBOIOPOIbI); dusnyeckue 1 XUMUYIECKUE CBOWCTBA HeJens
- HMKJIOANKaHbI (HaTEeHBbI); Conepxanue B He(PTIX.
- ApOMaTHYECKHE YTIIEBOJOPOIBI (apEHBI); KonnuectBeHHOE OnpeeneHue, Bble-
- oniepuHbI (AJIKEHbI) U AUO0NEPUHBI (IUEHBI). JICHUE U WJCHTUQUKAIUS.
['pynmoBoit XUMHYECKUH cOCTaB HEPTH: MeTo1 MOCTENIeHHOTO pacIIeTICHHS. 7-8 8/0,22
- YIJIEBOAOPO/IbI; CepHuUCTBIE COETUHEHMUS. Hesens
- TeTepoaToMHble coeArHeHusI HedTu (kucioponansle,|HeliTpanpHble (c1a000CHOBHBIE) a30TH-
CEpHUCTHIE, a30TUCTHIE; CTBIE COETUHEHHUS.
- CMOJIUCTO- ac(haIbTEHOBBIE BEIIECTBA; Cwmonucro-achanbTeHOBBIEC BEIIECTBA U
- MUHEpaJbHble KOMIIOHEHTHI He(TH. UX IPUMEHEHHE.
MuHepabHbIe KOMITOHEHTHI HETH.
OU3NKO-XUMUYECKUE METOAbl HAeHTU(DUKAIMKU U KO-|CrHeKTpadbHble METOIbl HACHTU(dUKA- 9-10 8/0,22
JMYECTBEHHOTO OTIPEICIICHUS YTIIEBOIOPOJIOB U APY-|IIUH YTICBOAOPOAOB U APYTHX KOMIIO- HEIest
I'MX KOMIIOHEHTOB HE(TH U raza HEHTOB He(TH U rasa.
Ornpeenenne XUMAYECKOT0 COCTaBa He(PTIHBIX Ornpezenenne rpynmnoBoro cocTaBa u 11-12 8/0,22
¢bpakumit 1 HeQTAHBIX POTYKTOB. JeTaJIU3UPOBAHHOTO IPYIIIOBOTO CO- Hesens
CTaBa KEPOCUHO-Ta30MJIEBBIX, MaCIIsI-
HBIX (ppaKIuii.
Hedtb 1 HEPTenponykThl Kak aucnepcHble cuctembl. |Knaccudukanus HeTsIHbIX qucnepce- 13-14 5,75/0,13
HBIX CHCTEM Ha OCHOBE KIIACCHYECKUX Hesems

MPU3HAKOB JUCIIEPCHOTO COCTOSHUS: TI0
XapaKTepy MOJIEKYJIIPHBIX B3aUMOJCH-
CTBUI Ha rpaHMIle paszjaena das.




8. |Tepmuyeckre u KaTaJIuTHUYCCKUE MpEBpalieHus yrie-| Tepmudeckas cTaOuiIbHOCTh YIJIEBOIO- 15-16 10/0,28
BOJIOPOJIOB HE()TH U rasa. POIOB. Hesens
I'mnote3sr mpoucxoxnaenuss Hedtu. IIpeBpamienue|(3Heprus ['m66ca).
He(TH B IpUPO/IE. TepMUUeCcKuid KPEKHHT, KOKCOBAHUE,
MUPOJIH3.
Tepmuueckue npeBpanieHns HaQTeHOB
Y apOMaTHYECKUX YTIIEBOJAOPOIOB.
[IpeBpamenre HapTCHOB 1 apoMaTHye-
CKUX YTJIEBOJAOPOJOB B YCIOBUSX TH/I-
POKpEKHHTA.
IIpeBpanienue HeTH B 36MHOM KOpE.
Hroro 56,75/1,58
5.7.2. ConepxaHue U 00beM CaMOCTOATEILHOMH PadoThI cTyAeHTOB s O3D0O
N Ilepeuens foMaNIHUX 3a1aHUI U
Ne | Pasmennl M TeMbl pado4eil MporpaMmMbl CaMOCTOSI- Cpoku Bbinosine- | O0bem B yacax / Tpy-
n/n TeJILHOT0 U3y4eHHs AIPYTHX BOMPOCOB LTS CAMOCTO- HUSA A0E€MKOCTb B 3.€.
TeJIbHOT0 U3y4eHusl
1. |BBoaHas jekmus. ®pakIMOHHBINA COCTaB HEPTEH. 1-2 10/0,28
Xumudeckuit coctaB HeTel, HedhTenpoayKkToB, npu- |Kiaccudukanmuu HedTH ¥ IPUPOTHBIX Heaens
POJIHBIX, MOMYTHBIX ra30B U ra3oB HeTenepepadoTKu. [Ta30B.
Kpatkas xapakTepucTrika KOMIIOHEHTOB HEPTH U Ta3a. | MUKpOdIEMEHTHBIE COSTUHEHUS
Krnaccudukanuu HedTH U IPUPOAHBIX Ta30B. He(TH.
2. |OcHOBHBIC (HM3HKO-XMMHYECKHE METOIBI HCCIeI0Ba-| XpomaTorpadudecKkue METO bl pasie- 3-4 10/0,28
HUS XUMHUYECKOTO COCTaBa HEPTH, HEPTEHPOAYKTOB M |JICHUS M aHATN3a YTIIEBOJOPOTHBIX HeAens
ra3os. cMeceit;
CrekTpanbHble METOBI UACHTU(DUKA-
IIUH YTIIEBOAOPOIOB M JPYTUX KOMIIO-
HEHTOB He(TH U rasa.
3. |I'pymnmoBoii yriieBo1opoIHBINA cocTaB He(TH: Howmenknarypa u uzomepusi. 5-6 10/0,28
- aJIKaHbl (METaHOBBIE YTJIEBOAOPOIBI); duznyeckne U XMMHUYECKHE CBOICTBA Hezaens

- HUKJIOANKaHbI (HaTeHbI);

Coneprxanue B HePTsIX.




- ApOMaTHYECKHE YTIIeBOJOPOIBI (apEHBI);
- osie(uHbI (aJIKeHbl) U AUONe()UHBI (IUEHBI).

KomngecTBeHHOE OIIPECACIICHUE, BbIIAC-
JICHUC U I/II[CHTI/I(I)I/IKaI_[I/ISI.

['pynmoBoit xuMu4ecKuii coctaB HEQTH: MeTo1 MOCTENEeHHOTO PacIleTICHHUS. 7-8 10/0,28
- YIJIEBOAOPO/IBI; CepHHUCTBIC COETUHEHMUS. Hesens
- TeTepoaToMHbIe COeqMHEHUs HeTH (Kuciopoansle,|HelTpaabHble (C1a000CHOBHBIE) a30TH-
CepHUCTHIC, a30TUCTHIE; CTBIE COCTUHECHUSI.
- CMOJIMCTO- ac(alIbTCHOBbIE BEIIECTBA, CMmonucto-ac(haabTeHOBBIE BELIECTBA U
- MUHEpaJIbHbIE KOMIIOHEHTHI He()TH. UX IIPUMEHEHHE.
MuHepajibHble KOMIIOHEHThI HeTH.
OU3NKO-XUMUYECKHE METOJbI WACHTU(PHUKAIMHA U KO-|CHEeKTpanbHbIe METOIbl HACHTH(HKA- 9-10 10/0,28
JIMYECTBEHHOI'0 OINpE/EICHUs YIJIEBOJOPOJIOB U APY-|LUH YIJIEBOAOPOAOB U APYTHUX KOMIIO- Hezens
I'MX KOMIOHEHTOB HETH U rasza HEHTOB He(pTU U raza.
Omnpenenenne XUMUIECKOTO COCTaBa HEPTIHBIX Omnpenenenue rpynmnoBoro cocraBa u 11-12 10/0,28
¢bpakumii 1 He(QTAHBIX IPOTYKTOB. JeTaJIU3UPOBAHHOTO IPYIIIOBOTO CO- Hesens
CTaBa KEPOCUHO-Ta30MJIEBBIX, MaCIIsI-
HBIX (ppaKiuii.
Hed1b 1 HEQTEIPOAYKTHI Kak qucnepcHble cucteMbl. |Knaccudukarus HeTAHBIX qucnepc- 13-14 10/0,28
HBIX CHCTEM Ha OCHOBE KITACCUYECKUX HEIest
MPU3HAKOB JUCHEPCHOI'O COCTOSHUS: 110
XapakTepy MOJIEKYJISIPHBIX B3aUMO/IEH-
CTBHMH Ha rpaHuIe paszaena ¢as.
Tepmuueckue u KaTaJUTUYECKHE MpeBpalieHus yrie-|TepMudeckas cTaOMIbHOCTD YTIIIEBOIO- 15-16 17,75/0,49
BOJIOPOJIOB He()TH U Taza. POIOB. HeJens
l'unore3sl mpoucxoxaeus HedTu. IlpeBpamenue|(aneprust ['ud6ca).
He(dTU B IpUpo/IE. Tepmudeckuil KpEKHHT, KOKCOBaHUE,
MUPOJIU3.
Tepmuueckue npeBpanieHns HaQTeHOB
¥ apOMAaTHYECKUX YIIIEBOJAOPOIOB.
[TpeBpamenre HapTCHOB ¥ apoMaTHUe-
CKHUX YTJIEBOJOPOIOB B YCIOBUSX T'HI-
POKpEKHUHTA.
[IpeBpamnienne HedTH B 36MHOM KOpE.
Hroro 87,75/2,43




5.7.3. Coaepxanue 1 00beM CAMOCTOATEIbHOI padoThl cTyAeHTOB A5 3P0

Ne | Paznennl u TemMbl padoueii mporpaMmbl caMocTosi- | IlepeyeHsb JoMalIHUX 3aJaHU U APYrux BonpocoB st | O0beM B yacax / Tpy-
n/n TeJILHOT0 H3y4eHHs CAMOCTOSITEIbHOT0 M3YYeHU s A0EMKOCTb B 3.€.
1. |BBonHas nexmusl. PasnencHre yrieBOJOPOIHBIX CMECEH METOJAMH IEePETOHKH, 10/0,28
Kpatkast xapakrepucTika u GU3NKO- XUMUYCCKHE Me- [3KCTPAKIMH, KPHUCTAILIH3AIMH, TepMUUECKOi 1uddy3un.
TOJIBI Pa3/IeJICHNs] KOMIIOHEHTOB He()TH M rasa.
2. |Du3uKO-XUMHUYECKHE METONbl UAeHTHU(UKAIUU U KO-|CHeKTpalbHble METOAbl HIACHTHU()HUKAIUU YIIIEBOAOPOIOB U 12/0,33
JMYECTBEHHOTO OTPE/ICICHUS YIIIEBOIOPOJIOB U APY-|APYrHX KOMIIOHEHTOB HE()TH U Ta3a.
I'MX KOMIIOHEHTOB HE()TH U Ta3a
3. |AaxaHbl (METAaHOBBIC YTIIEBOJIOPO/IbI). dusnueckue 1 XMMUYECKHE CBONCTBA aIKaHOB, HAPTEHOB 12/0,33
[{uknoankansl. (HaTeHBI). KosmyecTBeHHOE ompeiesieHue, BhICICHUE U UICHTH()HUKAIINS
[UKJIOAIKAHOB.
4. |ApoMaTHUECKHE YTIICBOJOPOIBI (APECHBI). ®u3nKo-XUMUYeCKre CBOHCTBa AY. 12/0,33
5. |Oneduns! (ankeHsl) U 1U0NeOUHBI (TUSHBI). duznyeckre 1 XUMHUYECKHE CBOMCTBA 01e(UHOB. 12/0,33
6. |Omnpenenenue cocraBa HePTAHBIX Ppakuuii 1 HePTsI- |OnpeneneHne TPyNIOBOrO COCTaBa U JETATU3UPOBAHHOTO 10/0,28
HBIX ITPOJYKTOB. TPYIIIOBOTO COCTaBa KEPOCUHO-Ta30MUIIEBBIX, MACIISTHBIX (hpaK-
UH.
7. |KucnopomHbie coemuHEHUsT HEPTH. Kucnoponusie coequaenus Hedtu. 12/0,33
XUMHUYECKUE CBOWCTBA.
MeTo/1 OCTENIeHHOTO pacIeTICHHS.
8. |CepHucTble coeJMHEHUS HEPTH. CepHuctble coeiuHeHUs He(hTH. XUMUYECKHE CBOMCTBA. 14/0,39
9. |A3zoTuCTBIE COETUHECHUS HEDTH. A30THCTBIE OCHOBAHUS. 10/0,28
10. |Cmonucro-achanbTeHo- [IpuMeHeHre CMOTUCTHIX BEIIECTB. 12/0,33

BBIC BCIICCTBA. MI/IHepaJIBHBIG KOMITOHCHTBI HG(I)TI/I.

MHuKposJIeMeHTHBIE COeAMHEHUs] He(pTH. ATOMHO-




abcopbOrmonHas criekrpockonus (AAC).
DMHCCHOHHAS CTIEKTPOCKOTIHSL.

11. [Tepmuueckue U KaTaIUTUYECKHUE MpeBpalleHus yrie-|TepMudeckas CTaOMIBHOCTD YIIIEBOIOPOIOB. 12/0,33
BOJIOPOJIOB U JIPYTUX KOMIIOHEHTOB HE(TH U Ta3a. (oneprust [ m606ca)
12. | XuMHU3M ¥ MEXaHHM3M TEPMHUYECKUX M KaTaTUTHYCCKUX | TepMUUECKH KPEKUHT, KOKCOBAHHE, ITHPOJIH3. 12/0,33
NpEeBpaIICHH YITICBOJAOPOIOB U JIPYrHX KOMIIOHEH-|TepMuyeckue npeBpaiieHus HagTeHOB  apOMaTHUSCKHUX YT-
TOB He()TH U Ta3a. JIEBOJIOPOJIOB.
13. |IIpeBpareHue yrieBoIopo0B U Apyrux KomrnoHeH- |[IpeBpamienue HaTEHOB M apOMaTHUECKUX YTIIEBOJOPOIOB B 12/0,33
TOB He()TH U T'a3a B THIPOTCHU3AIMOHHBIX MTPOIIECCAX |YCIOBUSAX THAPOKPEKUHTA.
nepepaboTKH.
14. |IIpoucxoxnenue HepTH U ee KoMoHeHTOB. [IpeBpa- |[IpeBpamenue HedTH B 3eMHO KOpe. 8/0,28
meHune Hedreil B mpupoe. [TpeBpatenre HedTH B OKPYKarOLIeH cpee.
DKOJIOTUYECKHE ACTEKTHI.
Hroro 92/2,61




6. IlepevyeHb y4eOHO-METOANYECKOT0 0OOeceYeHUs JI CAMOCTOSTeIbHOH PadoThI
00y4aoIMXCH M0 JUCUMUILTIMHE (MOTYJII0)
6.1 Meronuueckue yka3zaHus (COOCTBEHHBIE pa3pabOTKH)

IlonoBa, A.A. ®usnueckas xumus / A.A. Ilonosa, T.b. Ilomosa.- C-I16: Jlans, 2015. -

476 c
6.2 JIuteparypa 111 CaMOCTOATEIIbHON PabOThI

XuMHS TOPIOYMX HCKOMaeMbIX [DIeKTpOHHBIH pecypc]: yueonuk / B.C. MepueBa u np. - M.:
Anpdpa-M: HMHDOPA-M, 2014. - 336 c. - DBC «Znanium.com» - Pexum gocryma:
http://znanium.com/catalog.php?bookinfo=458383

7. MOHJ OlIEHOYHBIX CPECTB /ISl IPOBeIeHUs] MIPOMEKYTOYHOM aTTecTaluu
00y4aromuXcH Mo JUCUMILINHE «XUMHS He(PTH U ra3a
7.1. IlepedeHb KOMIIETEHIIMH C yKa3aHUEM 3TAIOB UX ()OPMHUPOBAHMSI B MPOIIECCE OCBOCHUS
00pazoBaTebHON TPOTrPaMMBbI

Jdransl ¢popmupoBanusi kommne- | HanmenoBanne y4eOHBIX IMCUMILVIMH, (opmupylo-
TeHUMH (HOMEp CeMecTpa CcO- | IHX KOMIETEHIHH B Mpolecce OCBOeHHsI 00pa3oBa-
IJIACHO Y4eOHOMY IUIaHY) TeJIbHOI MPOrpaMMbl

OIIK-1. CrocoGeH pemath 3aa4u, OTHOCSIIKECS K MPodeCcCHOHATbHON AeATeIbHOCTH, MPU-
MEHSII METOJAbl MOJIEJIMPOBaHHUS, MaTEeMaTHYECKOr0 aHajn3a, €CTECTBEHHOHAy4YyHbIE M 00-
HICUHKEHEPHBIC 3HAHUS

OIIK-1.2. ucrionb3yeT OCHOBHBIE 3aKOHbI

€CTECTBEHHOHAYYHBIX JUCIHIUINH, TPaBUJIa TOCTPOCHUS TEXHUYECKUX CXEM U YEPTEKEH
OIIK-1.4. 3HaeT npuHIIMIHAIBHBIE 0COOCHHOCTH

MOJICIUPOBAHUS MATEMAaTUYCCKUX, (PU3UUECKUX U XMMHUYECKHX MPOIECCOB, MpEeIHA3HAUCH-
HBIE JUISI KOHKPETHBIX TEXHOJIOTUYECKUX MTPOLIECCOB

3 DNIEKTPOTEXHHUKA
4 OO611ast Teopust USMEPEHUN
7 OCHOBBI aBTOMAaTH3aI[MH TEXHOJOTHUECKUX MTPOLIECCOB

He(dTerazoBoro nNpoM3BOJICTBA

Tpancnopt HedTH, Ta3a ¥ MPOYKTOB MEPepabOTKH
Xumust He)TH U raza

I'mapasnyka u HeTera3oBas THIPOMEXaHUKA
TepmoarHaMuKa U Temionepeiaya

[ToaroToBka K caye u cadga SK3aMeHa

OIIK-4. CnocoOeH NpoBOAUTH M3MEPEHMs U HaAOMIOeHUs, o0pabaThiBaTh M INPEICTaBIISATh
AKCIIEpUMEHTAJIbHBIC JTAaHHBIC

OIIK-4.1. conocTraBiseT TEXHOJOTHIO MPOBEICHHS TUIIOBBIX SIKCIIEPUMEHTOB Ha CTaH/IaPTHOM
000pyI0BaHUH B TaOOPATOPUU U HA TTPOU3BOCTBE

OIIK-4.3. BazieeT TEXHUKON SKCIIEPUMEHTHPOBAHHUS C MCIIOJIb30BAaHHEM TAKETOB MPOrpaMM
dusuka

Xumust

XuMmus He(pTH M rasa

Pu3nka racra

MexaHHNKa rpPyHTOB

MarepuanoBeZieHHe ¥ TEXHOJIOTUSI KOHCTPYKITHOHHBIX
MaTepHaoB

DJIEKTPOTEXHUKA

5 MeTposorusi, KBaJTMMETPHs ¥ CTaHAapTH3ALUS

O jOo1|w O

WA BWNDN

w




7.2. Onucanue nokasarelieil u KPpUTCPUCB OLICHHNBAH A KOMHCTCHHI/Iﬁ Ha pa3/IMYHbIX 3TAIllaX UX (bOpMI/IpOBaHI/Iﬂ, OIIMCaHMEC HIKaJIbl OLICHUBaHUA

IInanupyemMbie pe3yJbTaThbl 0OCBOE-
HHSl KOMIIETeHIUH

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

HEYAOBJIETBOPUTEJIHHO I YAOBJIE€TBOPUTEJIBbHO I

X0poIo |

OTJINYHO

HaumenoBanue
OLICHOYHOI'0
cpeacTsa

OIIK-1. Cnocoben peiiaTth 3aga4u, OTHOCAIIHUECA K HpO(i)eCCHOHaHBHOﬁ ACATCIBHOCTH, IPUMEHSA METOAbI MOJACIINPOBAHNA, MATEMAaTUYCCKOI'0 aHAJIN34a,
CCTCCTBCHHOHAYYHBIC U O6H1€I/IH)KGH€pHI)Ie 3HaHUuA

OIIK-1.2. ucrionb3yer OCHOBHBIE 3aKOHbI

CCTCCTBCHHOHAYUYHBIX JUCHUIIINH, ITPpaBrUJia MIOCTPOCHUA TEXHUYCCKUX CXEM U qepTemeﬁ

OIIK-1.4.
3HAeT NMPUHIUITHAIEHBIE OCOOCHHOCTH

MOJACIIMPOBAHUA MATCMATUYCCKUX, (1)I/I3I/I‘IGCKI/IX N XUMHWYCCKHUX MMPOUCCCOB, IPCAHA3HAYCHHBIC IJISI KOHKPCTHBIX TCXHOJOIMYCCKHX ITPOICCCOB

YMerhb COnoCTaBIIsAET TEXHOIOTHIO YactuuHble yMEHUSA Henonnele ymenns YMeHus NOJIHEIE, CdopmupoBaHHbIe TECThI
IIPOBEJIEHUS TUIIOBBIX SKCIIEPUMEHTOB JIOITYCKarOTCs He- YMEHHUS 3a4uéT
Ha CTaHJApPTHOM 00OPY/IOBAaHUH B Jia- OOJBIITHE OMNOKU
060paTOpHH U Ha IPOU3BOJICTBE
Baaaerb TexHuKo 3kcriepuMeHTUpo- | YactuuHoe BiaaeHue | Hecucremarnueckoe B cucremaruye- YcnenrHoe u cucre- TECTBI
BAaHMS C MCIOJIb30BAHUEM I1AKETOB HaBbIKAMU IIPUMEHEHUE HaBbl- | CKOM IIPUMEHEHUU | MaTHU4ECKOE IpUMeE- 3a4ér
IIPOrpamMM sl XUMHUYECKHUX ITPOLIeC- KOB HAaBBIKOB JIOITyCKa- HEHHE HABBIKOB
COB IOTCSI POOEIIBI
OIIK-4. CniocoOeH npoBOAUTh U3MEPEHUS U HaOMI01eH s, 00padaThIBaTh U MPEJICTABIATh SKCIIEPUMEHTANIbHbIE JaHHBIE
OIIK-4.1.
COTIOCTABJIET TEXHOJIOTHIO MPOBEACHUS TUIIOBBIX SKCIIEPUMEHTOB Ha CTaHJIAPTHOM 00OpYy/I0BaHUH B JJAOOPATOPUH U HA IPOU3BOJICTBE
OIIK-4.3.
BJIAJICET TEXHUKOM SKCIIEPUMEHTHUPOBAHMS C MCIOJb30BAaHUEM NTAKETOB MTPOrpaMM

3HaTh NpPUHLHUIIKATIBHBIE 0COOEHHO- @®parmentapHsie 3Ha- | Hemnonnblie 3Hanuss | ChopMupoBaHHEIE, CdopmupoBaHHbIe TECTBI
CTH HUSA HO CcoJieprKalue CUCTEMAaTUYECKUE

OTJeNbHbIE Tpole- 3HaHUSA

JIbl 3HAHUS

YMeTrh UCTIONIb3yeT OCHOBHBIE 3aKOHBI |  YacTU4YHBbIE yMEHUS Henonnele ymenns YMeHus oaHbIe, CdopmupoBaHHbIe 3a4€T
€CTECTBEHHOHAYYHbIX JUCLUIUINH, JIOIIyCKaIOTCs He- yMEHUs

IIPaBUJIa MOCTPOCHUS TEXHUUECKHUX
CXEM U YEPTEIKEU

0OJIBIIINE OIITNOKH




7.3. TunoBble KOHTPOJIBbHBIC 3aJaHUS U UHBIE MaTepUaibl, HEOOXOIUMBIC IS OIEHKU
3HaHUU, YMEHUH, HABBIKOB U (MJIM) ONBITA ACSTEIbHOCTH, XapaKTEPU3YIOIIHUX 3Tarbl POpMU-
pPOBaHMS KOMIIETCHIIMI B TIPOIIECCE OCBOCHUS 00pa30BaATEIIBHON POTPAMMBI

Bomnpockl Tekynero KOHTPOJIs 3HAHUIA 10 pa3aejaM padodeil NPOrpaMMbl JUCHUILIMHBI
«Xumus HedTH U raza
Conep:xanue MoayJieil TUCHUILTHHBI

Moayas 1.

BBoanas mexmust.

Xumuueckui coctaB HeTeil, HEPTEMPOAYKTOB, IPUPOIHBIX, TIONYTHBIX T'a30B M Ta30B
HedTenepepaboTku. KpaTkas xapakTepucTika KOMIOHEHTOB HETH U rasa.

Knaccudukanuu sHedtu 1 mpupoHBIX Ta30B.

Moayas 2.

OcHoOBHBIE (PU3UKO-XUMHUYECKHE METOJbl MCCIEI0BAaHUS XMMHUYECKOTO cocTaBa HedTw,
HEPTENPOIYKTOB U I'a30B.

Monayas 3.

I'pynnoBoii yrieBoJOpOJHbIN COCTaB HEPTH:

- aJIKaHbl (METaHOBBIE YIJIEBOJAOPO/IbI);

- IUKJI0QJIKaHbI (HaTEHBI);

- apOMaTUYECKHUE YIIIEBOAOPObI (apEHBI);

- oi1eduHBI (ATKEHBI) U AHOJS(UHBI (JIUCHBI).

Moayas 4.

I'pynnoBoii XuMHUeCKuil cocTaB HEPTH:

- YIJI€BOIOPOIBL;

- reTepoaToOMHbIe COeIMHEHMs He(pTH (KUCIOPOAHbIE, CEPHUCTHIE, A30TUCTBHIE;

- CMOJIICTO- ac(allbTEHOBBIEC BEIIECTBA;

- MUHEpaJlbHble KOMIIOHEHTHI He(TH.

Moayas 5.

DU3NKO-XUMUYECKHE METO/bl UICHTU(UKALUN U KOJIUYECTBEHHOTO OIpe/ieeHus yriie-
BOJIOPOJIOB U JPYTUX KOMIIOHEHTOB HE(TH U ras3a

Monayas 6.

Onpenenenre XUMHUYECKOTO COCTaBa HEPTAHBIX PpaKIUil U HEPTAHBIX IPOAYKTOB.

Moayas 7.

HedTb 1 HEPTENPONYKTHI KaK AUCTIEPCHBIE CUCTEMBI.

Monayas 8.

TepMuyeckue 1 KaTaTUTHYECKHUE TPEBPALLEHUS YTJIEBOAOPOIOB HEPTH U raza.

I'unore3s! npoucxoxaenus HeptH. [IpeBpaiienre HedTH B IPUPOIE.



KoHTposbHbIe BONpochl M 3aJaHUA /Il IPOBeEIeHUs] TEKYIero KOHTPOJIs

. Kparkast xapakrepucTika KOMIOHEHTOB HEPTH.
. Xumudeckas kinaccudukanus HeTei.
. ®pakIMOHHBIN cOoCcTaB HETEH.
. OcHOBHBIE (HPUBNKO-XUMHUYECKHE METO bl HCCIIEIOBAHNUS XUMUYECKOTO COCTaBa HEPTH,
HE(PTENPOJYKTOB U I'a30B.
. Pa3nienenue yrineBolopoAHbIX CMECEH METOaMH IIEPETOHKH, DKCTPAKLIUH.
. Paznenenue yrieBoopoaHbIX cMecell MeToJaMH KpUCTAJUIN3ALUU, TEPMUYECKO Tuddy3uu.
[Ipumenenue, JOCTOMHCTBA U HEAOCTATKU METOOB.
7. XpoMaTorpapudeckue METObl pa3aesieH!s] U TPU METOAMKH aHaIU3a YIJIeBOAOPOAHBIX CMe-
cell.
8. XKuakxoctHo-ancopOLuMoHHas XpoMaTorpadusi.
9. I'azoBas xpomarorpadusi, 0cCOOEHHOCTH COBPEMEHHBIX Ira30BBIX XpPOMATOrpagoB.
10. YrneBoaoposl HepTH U MPOJYKTOB €€ epepaboTKU. AJIKaHbl (METAHOBBIE YTIIEBOAOPObI):
coJiepkaHue B HEPTAX, (PU3MUECKUE ¥ XUMUYECCKHE CBOHCTBA.
11. YrneBomopoasl HeTH U MPOIYKTOB ee nepepaboTku. ['a3000pa3Hble ankaHbl. MeTo/bl aHa-
am3a
YTJIEBOJOPOIHBIX AJIKaHOB.
12. XXunkue ankaHbl KaK KOMIOHEHTHI TOTUTUB.
13. TBepble aaKaHbl.
14. Ananmu3 ankanoB HePTsHBIX ppaknuii. KoimyecTBeHHOE onpeiesicHUe, BBIACICHUE U
UJCHTU(DUKALMS AJIKAaHOB.
15. YrineBogopoasl HEPTH U MPOAYKTOB ee rnepepadorku. [{ukmoankansl (HadTeHBI): comepKa-
HUE B
HePTSIX, PU3HMUECKUE U XUMUIECKHIE CBOHCTBA.
16. YrneBonopoasl HepTH W HPOAYKTOB €€ IMepepaboTKH. ApOMaTHYECKHE  YTIIEBOAOPO/IbI
He(TH
(apeHsbl): cogepxanue B HePTAX, (PU3NUECKHE U XMMUYECKHE CBOMCTRA.
17. Onpenenenue coctaBa HEPTAHBIX PPAKIMI U HEPTAHBIX TPOJYKTOB.
18. AHanu3 HaTEeHOB: KOJMYECTBEHHOE ONpe/ieIeHNE, BbIICTICHNE U UACHTU(DUKALUS
19. Ananu3 apoMaTHYECKUX YTIIEBOJOPOIOB: KOJTMYECTBEHHOE OIPE/ICNICHNE, BhIJCIICHUE U
uAeHTU(DUKAITHS.
20. YrneBonopoasl HehTH U MPOAYKTOB €€ MepepaboTKU. YTIEeBOAOPOIbl CMEIIAHHOTO CTpOe-
HUSL.
21. HenachblleHHbI€ YTI€BOAOPOABI HE(DTHU U MPOIYKTOB €€ epepadOTKHU.
Onedunsl (ankeHsl). Puznyeckue 1 XUMUUYECKHE CBOMCTBA.
22. KonudecTBeHHOE OTpeCIICHNE, BBIJICIICHHE U UIeHTU(PUKALINS 0JI€(HUHOB.
23. HeHacbllieHHbIE YITIEBOIOPO/IbI HEPTH U MPOYKTOB €€ repepaboTKH.
Jnonedunsl HePTAHBIX TPOAYKTOB (IUEHBI).
24. T'erepoaTOMHBIE COEIMHEHHS 1 MUHEPAJIbHbIE BEIIECTBA HEPTH.
Kucnoponubie coenuneHus HepTH. XMMHUYECKHE CBOMCTBA HEPTIHBIX KUCIOT.
25. I'erepoaToMHBIE COEIMHEHHS 1 MUHEpaJIbHbIE BEIlleCTBa HE(TH.
Kucnoponnsie coenvnenus HepTu. Brinenenne, KOTMYeCTBEHHOE OIpeieIeHHe
U uJeHTU(UKanus HeQTAHBIX KUCIOT. MeTOo/1 MOCTENEHHOT O PacIleIeHus!.
26. I'erepoaTOMHBIE COEIMHEHNS U MUHEpaJbHbIE BellecTBa HEPTH.
CepHucTble coeiMHEHUs He()TH UX BBIACICHUE U KOJTMYECTBEHHOE ONpeIeIeHHUE.
27. I'eTepoaTOMHBbIE COEAMHEHNS U MUHEpaIbHbIE BellecTBa HEPTH.
A3OTHCTBIE COeMHEHUS HE(PTU UX BBIJIENICHHE U KOJTMYECTBEHHOE ONpEIEICHHUE.
28. I'erepoaTOMHBbIe COEAMHEHNS U MUHEpaIbHbIE BellecTBa HEPTH.
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Cmonucro-achansreHosbie BeniecTBa (CAB), ux BeiIeeHne U KOJIMYECTBEHHOE OIpeee-
HUE.
[Tpumenenne CAB.
29. I'etepoaTOMHBIE COEAMHEHUS U MUHEpaIbHbIE BelIlecTBa HeTH.
MuHepanbHble KOMIIOHEHTHI HEPTH.
30. leroHaniMOHHAsi CTOMKOCTh yriaeBO0PO10B. OnpeaeieHue OKTAaHOBOTO YUCTIA.
31. KonnyectBeHHOE OIpeesieHNe BOAbI B HE(TH.
32. IlepBuynas (ppakimoHHas) IeperoHka HeTH.
33. AHanu3 CMECH KUIKUX YTIIEBOJOPOIOB METOIOM Tra30KHAKOCTHOM xpomoTtorpaduu (IKX).
34. AHanu3 cMecH KUJKUX YIIIEBOJOPOAOB METO/I0M pedpakTOMETPUHU
( Ha IpUMepe CMECH «TeNTaH-TOIYO0JI»).
35. Onpenenenue rpynmnoBOro cocTaBa OEH3MHOBBIX (Ppakiuii HedTH.
Onpeznenenre aHUITMHOBBIX TOYEK METOJIOM PAaBHBIX 00bEMOB.
36. Onpenenenue rpynmnoBOTro cocTaBa OEH3WHOBBIX (Ppakiuii HedTH.
Metoauka onpezesneHus: apoMaTHUYECKUX YIJIEBOAOPOIOB.
37. OnpexneneHue MPOIEHTHOTO COJEP>KAaHUS JIETyYUX YIIIEBOJAOPOIOB He(THU B pe3yibTare
UCIIAPEHUs B €CTECTBEHHBIX YCIOBHUSX.
38. Onpenenenue achanbTeHOB B HEPTSIHOM ocTaTke (Ma3yte) B %o.
39. OnpeneneHne KUCIOPOACOACPKAIINX COSTUHEHNN B HEPTAX U HEPTEPOIYKTaX
METOJIOM KHCIIOTHBIX YHCET.
40. TepMmuyeckuii KPEKUHT (MIUPOIH3) YIIIEBOJOPOIOB U JPYTrUX KOMIIOHEHTOB HE(DTH U rasa.
41. Katanutuueckuil KpEKUHT YTIEBOIOPOAOB U APYTUX KOMIIOHEHTOB He(pTH U Ta3a.
42. Karanuruyeckuii puopMuHT (TIIATPOPMHHT) YTIIEBOIOPOIOB M JPYTUX KOMIIOHEHTOB
HeTH M
rasa.
43. I'unoTe3sl MUHEpaNbHOTO npoucxoxaeHus Hedgru /1. 1. MenneneeBa u Ipyrux y4eHbIX.
44. T'unote3a OPraHMYECKOTO MPOUCXOXKICHHUSI HEPTH U3 OPraHMYECKOTO BEIECTBA, PACCESHHO-
ro B
0CaJIOUHBIX TOPOIAX.
45. TlpeBparienue HeTH B OKpyXkaroleil cpesie. DKOJOTHUYECKUE aCTEKTHI.

Tembl pedepaToB A1l TeKyLIeH aTTeCTALNH

1. Komnonents! HeTH.

2. Knaccuguxkanus Hedreil u ra3os.

3. Kiaccudukanust HeTeil 10 XMMHUYECKOMY COCTaBY, T€HETUYECKUE KIJIACCHU(PHUKALIUU, TEXHO-

JOrMYeCcKHe KiacCUu(UKaLUK.

4. He1pb kak aucriepcHast cucrema.

5. @pakIMOHHBIN cocTaB He(TEH.

6. OcHOBHBIE (PU3UKO-XMMUIECKHE METO/IbI HCCIIEIOBAHUSI XUMUIECKOTO cocTaBa He(TH,
HEPTENPOIYKTOB U T'a30B.

7. Xpomatorpapudeckue METOIbI pa3IeJICHHUs YTIEBOAOPOTHBIX CMECEH.

8. XKuakoctHo-acopOLIMOHHAsA XpoMaTorpagusi.

9. I'azoBast xpomaTtorpadusi, 0COOEHHOCTH COBPEMEHHBIX T'a30BbIX XpoMaTorpados.

10. YrneBogopoasl HePTH U MPOIYKTOB €€ epepadOTKH.

11. KonmnuecTBeHHOE OTpe/IeTICHUE, BRIJICTICHNE U UACHTU(UKAINS aJIKaHOB.

12 IMuknoankansl (HapTEeHbI): COJepKaHue B HEPTAX.

13.Apomatnyeckue yrieBoaopoabl HeTH (apeHbl) B HEPTAX.

14. Metonb! onpeeneHne cocTaBa HeTIHBIX (Ppakiyii 1 HePTAHBIX TPOJYKTOB.

15. AHanu3 HadTEeHOB: KOJIMYECTBEHHOE ONpE/eIICeHNE, BbIICICHNE U UICHTUQUKALINS

16. Ananu3 apoMaTH4eCKUX YriIeBOAOPOAOB: KOJIMYECTBEHHOE OIpe/iesieHHEe, BbIICICHUE U



uacHTU (UK.
17.YT11eBo10pOIbI CMEIIAHHOTO CTPOCHHS B HEPTAX
18. HenacsliieHHbIE YIII€BOAOPOABI HE()TH U MTPOAYKTOB €€ IepepaboTKu.
19. KonnuecTBeHHOE Ompe/IeiICHUE, BhIICTICHUE U UACHTUDUKAIUS 0JIe(UHOB.
20. AunoneduHbl HEPTIHBIX TPOIYKTOB (IUCHBI).
21. Kucnopoansie coequHeHUs HeDTH.
22. MuHepaJibHbIE BEIIECTBA HEPTH.
23. BeigeneHue, KOJUYECTBEHHOE OIpeNesieHue U HIeHTU(UKAUs HeTIHBIX KUCIOT. MeTon
MOCTENIEHHOTO PaCIICTICHHS.
24. CepHHCTBIC COSAMHEHUS HE(PTH UX BBIZCIICHHE U KOJUYECTBCHHOE OTIPE/ICIICHHE.
25. AzoTHCTBIE COeAMHEHUS HE(PTH MX BBIZICTICHHE U KOJMYECTBEHHOE ONpE/ICICHHUE.
26. Cmomucro-acanprerossie BemectBa (CAB), ux BbieneHne W KOJIMYECTBEHHOE OIpeesie-
HUE.
27. ITpumenenue CAB.
28. JleTOHALIMOHHAS CTOMKOCTH YriieBo0poA0B. OnpeiesieHre OKTAaHOBOTO YHCIA.
29. AHanu3 CMECH KUJKUX YTIIEBOJOPOAOB METOIOM Ira30KHAKOCTHOM xpomoTtorpaduu (IKX).
30. Ompenenenue rpymnioBoro cocTaBa OEH3MHOBBIX (pakunii HedTH.
31. OmnpeneneHre aHWIMHOBBIX TOYEK METOJIOM PaBHBIX 00HEMOB.
32. Onpexnenenne KUCIOPOJCOACPKANIMX COCTUHEHUN B HEPTIX M HEDTEHPOIYKTaX METOIOM
KUCJIOTHBIX YHCEIL.
33. TepMuveckuii KPEKUHT (MMMPOJIH3) YIIIEBOIOPOIOB U APYTUX KOMIIOHEHTOB HE(DTH | rasa.
34. Karanutudeckuii KPEKUHT YTIIEBOJIOPOIOB U IPYTMX KOMIIOHEHTOB He(hTH U Ta3a.
35. Karanurnueckuii puopMuHr (M1aTOpMHUHT) YIIIEBOJOPOIOB U APYTUX KOMIIOHEHTOB
HeTH M
rasa.
36. I'umoTe3sl MUHEpaATLHOTO TiporcxoxaeHus Hedtu J[. 1. MeHnneneeBa u Apyrux y4eHbIX.
37. I'nnore3a OpraHUYeCcKOro MPOUCXOKICHNS He()TH U3 OPraHMUYECKOTO BEIECTBA, PACCESTHHO-
ro B
0CaJI0YHBIX TOPOIAX.
['nnoTe3bl KOCMUYECKOTO MPOUCXO0XKICHHUS HEPTH.
MarmMaTrueckasi THIIOTe3a IIPOUCXOXKICHHUS He(DTH.
38. [IpeBpaienue HehTH B OKpYXKAIOLIEH cpejie. DKOJOTMUECKUE aCIEKThI.
39. CoBpemeHHbIe TpeicTaBlIeHus 00 00pa3oBaHUU HEPTH U raza.
40. ITepepaboTka HeTu 1 ra3a. Kparkue cxemsl nepepaboTKi He(TH U rasa.

IIpumepHbIii NepeyeHb BONPOCOB K 3a4eTy MO JUCHUILINHE
«Xumus HedTH 1 raza» 1 cryaeHToB OPO u 300

1. Kpatkas xapakTepucTHKa KOMIIOHEHTOB He(pTH. XUMUYECKHE CBOUCTBA.

2. ®pakIMOHHBIN cocTaB HedTel. Xumudeckas kinaccudukamus Hereu.

3. Onpenenenue coctaBa HeQTAHBIX (ppakiuii (OEH3MHOBBIX, KEPOCUHO-TA30MIIEBBIX, MACIISIHBIX )
U HEPTENPOAYKTOB.

4. OU3NKO-XMMUYECKHE METO/Ibl NACHTU(DUKAIIMN U KOJMUECTBEHHOTO ONPE/IEICHUs YIIIeBOI0-
POJIOB U IPYTHX KOMITOHEHTOB HE(TH U Ta3a.

5. OcHOBHBIE (PHU3MKO-XMMUYECKHE METOJbl HCCIEIOBAaHUS XHUMHYECKOTO COCTaBa He(TH,
He(TENPOAYKTOB U ra30B.

6. Pa3nenenue yrieBoI0pOIHBIX CMECEe METOJaMH MEPErOHKHU, SKCTPAKIIMH.

7. Paznenenue yrineBoOpOIHBIX cMeceil MeTolaMy KPUCTAJUIM3AINK, TepMUdYecko AU dy3um.
[IpumeHneHnue, TOCTOMHCTBA U HEAOCTATKH METOJIOB.

8. Xpomarorpadudeckne METOIbI Pa3IEIeHUsI U TP METOJMKH aHAIIN3a YTIIEBOJOPOIHBIX CMe-
ceil.



OCOo0EHHOCTH COBPEMEHHBIX Ta30BBIX XpoMaTorpados.
9. CrnektpanbHble METO/AbI UASHTU(PHUKAIMU YTIEBOJAOPOJOB U JPYTrUX KOMIOHEHTOB HEPTH U
rasa.
10. YrneBogopobl HepTU U TPOAYKTOB €€ nmepepadoTKu. ANKaHbI (METAaHOBBIE YTIIEBOJIOPO/IBI):
conepxaHue B He(PTAX, Pu3nyeckre U XUMHUYECKHE CBOMCTBA, KOJIMYECTBEHHOE OIpesielie-
HUE,
BBIJICJIEHUE U UICHTH(DHUKALINS.
11. I'az000pa3Hblie asikaHbl. MeTOIbl aHATN3a YTIIEBOJOPOAHBIX ATKAHOB.
12. XKuakue ajikaHbl KaK KOMIIOHEHTEI TOILINB.
13. TBepble aaKaHsbl.
14. YrneBonoponsl HePTH U POIYKTOB ee nepepaboTku. Lluknoankansl (HadTeHbI): comepixa-
HUE B HEePTIX, PU3NUECKHE U XUMUYECKHE CBOMCTBA, KOJIMYECTBEHHOE OIpe/iejieHHE, BhIIee-
HUE ¥ UJCHTUPUKAIIS.
15. VYrneBomopoasl HedTH U MPOAYKTOB €€ MepepadOoTKU. ApOMATHUUYECKHE YIIIEBOIAOPOIbI
HeTU: coaepkaHue B HeDTAX, (U3NYECKUE U XUMHUYECKHE CBOWCTBA, KOJIMYECTBEHHOE
orpezieNieHue, BbIJeNIeHNnEe U UIeHTU(DUKALINS.
16. Onpenenenne coctaBa HEPTIHBIX (HpaKIHiA U HEDTIHBIX TPOIYKTOB.
17. YrneBogoponabl HEPTH U MPOIAYKTOB €€ MepepadOoTKH. YTIEBOJOPObI CMEIIAHHOTO CTpOe-
HUSL.
18. HenacsllieHHBIE YTII€BOJOPO/IbI HEPTHU U TPOAYKTOB €€ MepepadOTKH.
Oneduns! (asikeHsl). DU3nUEcKUe U XUMHUYECKHE cBoMcTBa. KonuecTBeHHOE OompeiesicHue,
BbIJICTICHUE U UACHTU(DUKAIIHS.
19. HenaceIeHHbIe yriieBOAOPOAbl He()TH U MTPOAYKTOB €€ mepepaboTKu.
Juonedunsl He(YTAHBIX TPOAYKTOB (IUEHBI).
20. Kucnopoxnsie coeauHeHust HehTH. XUMUYECKHUE CBOMCTBA HEPTSIHBIX KUCIOT.
21. Kucnopoausle coequHenust HepTu. Beinenenue, KonnuecTBEHHOE OnpeesieHue
U ujeHTH(GUKanus HeTAHBIX KUCIOT. MeTO/ MOCTEeNIEHHOTO PaCIleIICHUSI.
22. CepHHCTBIE COeIMHEHUS HE(PTH UX BBIACICHUE U KOJMUYECTBEHHOE ONpe/ieeHuE.
23. A3oTHCTBIE COeAMHEHUS HE(PTH UX BBIZICTICHHE U KOJMYECTBEHHOE OTPE/ICIICHNUE.
24. Cmonucro-acansreHonsie BemiecTBa (CAB), UX BbIIeIeHHE U KOTUYECTBEHHOE OIpeene-
HUE.
[Tpumenenne CAB.
25. MUKpPO3JIEMEHTHBIC COCTUHEHUS HEPTH.
26. Hed b 1 HEPTENPOAYKTHI KaK JUCIIEPCHBIE CUCTEMBI.
27. Knaccuukanus HepTSAHBIX TUCTIEPCHBIX CHCTEM.
28. Tepmuueckasi CTAOMIBHOCTh YTTIEBOJAOPOIOB.
29. I'uapoKpeKuHr.
30. I'mapoouncrka.
31. JleroHaniMOHHAsI CTOMKOCTB yTIIEeBOIOPOI0B. OmpeiesieHie OKTAaHOBOTO YHCIA.
32. KonnuecTBeHHOE OTpeiesieHue BOAbI B HE(TH.
33. IlepBruuHas ((ppakimoHHas) MEPEroOHKa HEPTH.
34. AHanu3 cMecH KHUJKUX YTIEBOAOPOAOB METOI0M ra3zokuakocTHoi xpomororpaduu (IKX).
35. AHaM3 CMECH KHUJKHUX YTICBOJOPOIOB METOAOM pedpakTOMETPHH (Ha IPIMEPE CMECH
«TETTaH-TOYOJ»).
36. Ompenenenue TpynIoBOTro cocraBa OSH3MHOBHIX (pakmuii HepTH. OnpeaeneHne aHUINHO-
BBIX TOYEK METOJIOM PaBHBIX 0ObEMOB.
37. OnpeneneHue rpymnioBoro cocTaBa OEH3MHOBBIX (Ppakunii HehTH. MeToauka onpeaeneHus
apOMaTUYECKHUX YIIIEBOJIOPOJIOB.
38. OmpeneneHre TPOIEHTHOTO COACPIKAHUS JIETYIHUX YTICBOAOPOAOB HEPTH B pe3yabTaTe UC-
HapeHus B €CTECTBEHHBIX YCIOBHSX.
39. Onpenenenne acharbTeHOB B HEPTIHOM ocTaTke (Ma3yre) B %.



40. OnpeneneHue KUCIOPOJICOACPKALIMX COCIUHEHUNH B HEPTIX U HEYTEHMPOIYyKTax METOIOM
KHCJIOTHBIX YHUCEN.

41. TepMuyeckuii KpEKUHT (MMUPOIN3) YIIIEBOJIOPOIOB U JPYTUX KOMIIOHEHTOB HE(DTH U rasa.

42. KatanuTuyecKuii KpeKUHT yIriIeBOJIOPOJIOB U APYTrUX KOMIIOHEHTOB HE(THU U rasa.

43. Karanutuyeckuii pupopMuHT (TI1aTHOPMHHT) YIIIEBOJOPOIOB U APYTUX KOMIIOHEHTOB
HepTM M Ta3a.

44. TIpeBpalleHus yriieBOJIOPOIOB B PEAKIMSIX MTOJIUMEPU3ALINHU TIPH KPEKUHTE.

45. X¥MU3M OCHOBHBIX POMBIIIJIEHHBIX IPOLIECCOB IMIPOOYUCTKH.

46. I'unoTe3sl MUHEpasibHOTO IporcxoxaeHus Hedru /. V1. MenaeneeBa u Apyrux y4eHbIX.

47. I'unote3a OpraHMYECcKOro MpOUCX0XKICHU HEQTU U3 OPraHMYECKOro BELECTBA, PaCCEIHHO-
T'0 B 0C/IOYHBIX TOPOAX.

48. TIpeBparienue HedTH B OKpyXkaroleil cpese. DKOJOrMUECKUe aCIeKThI.

TemaTuka KOHTPOJBHBIX PadoT A5 cTyaeHToB 30
KonTtponbHbie paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI



8. YueOHo-MeTOAMYecKOe 1 MH(OPMAIITUOHHOE 00ecredyeHue U CIUTIITUHbI

8.1 OcHoBHas JMTEpaTypa

Ps6oB, B.JI. Xumus Hedtu u raza [DnekTpoHHbIH pecypc]: yuebHoe nmocodue / B.J. Ps-
60B. - M.: ®OPYM: UHDPA-M, 2019. - 336¢. - DBC «Znanium.comy - Pexum gocTyma:
http://znanium.com/catalog/product/940691

Psi6oB, B.JI. Xumus Hedtu u raza [DaekTpoHHBIA pecypc]: yueOHoe mocobue / B.Jl. Ps-
60B. - M.: ®OPYM: UHDPA-M, 2017. - 336¢. - DBC «Znanium.comy - Pexum gocryma:
http://znanium.com/bookread2.php?book=546691

8.2 lomostHuTeBHAS IUTEPATYPA
ITonomapesa, I'. A. YrieBogopoasl HepTr U raza. DU3NKO-XUMHUYECKHE CBOKCTBA [DJeK-
TPOHHBIHA pecypc]: yueoHnoe mocodue / I'. A. I[Tonomapesa. - Operodypr: OperOyprckuii rocynap-
crBeHHblil yHUBepcuter, ObC ACB, 2016. - 99 c. - ODBC «IPRbooks» - Pexum mocrymna:
http://www.iprbookshop.ru/61419.htmi

8.3. UndopManmoHHO-TeJIEKOMMYHHUKAIHOHHBIE pecypchbl ceTn « AHTepHET»
1. http://www. edu. ru Poccuiickuii 006pa3oBaTeibHbIi (eaepaabHbIi OpTa
2. http://www. xumuk.. ru/ Xumus. Caiit 0 XuMuu
3. http://www.iglib.. ru/ DaekrponHO-0ubIMOTEYHas crcTema. OOpa30BaTEIbHBIC W MPOCBETH-
TEIHBIC U3JaHUs
4. http://chemexpress. fatal. ru/Navigator/ntml- Xwumus. HaBurarop
5. http://www. lib. mkgtu. ru Hayunas 6ubanoreka Maiikonckoro rocyJapcTBEHHOTO TEXHOJIO-
rudeckoro ynusepcuteta (Hb MI'TY)
Ha caiitax pa3melieHbl TCOPETHUECKHE MAaTEPHAIbI [0 BOIIPOCAM HEOPraHUYECKOW M OpraHuve-
CKOM XMMHUM. Pa3o0paHbl pasjiMyHbIE BHIBI 3a/1a4, COIAEPKATCS BOIPOCHI TSI CAMOKOHTPOJIS H
MPOBEPKH OCTATOYHBIX 3HAHHIA.



http://www/
http://www/
http://www/
http://chemexpress/
http://www/

9.MeToauvecKkue YKa3aHUs il 00y4al0IUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIs1)

y‘le6HO-MeTOI[I/I‘ICCKI/Ie MaT€puralibl 110 JICKIHUAM JUCHUIIINHBI

«Xumus HeTH U raza»

Pasnen / Tema Metonanl CrocoOs1 CpencrtBa dopmMupyemMble KOMIIETEHIIUH
C YKa3aHHUEM OCHOBHBIX YUEOHBIX AJIEMEHTOB 00y4deHus (popmpr) o0yueHHs
(IMIaKTUYECKUX CTMHMII) o0y4deHus
1 2 3 4 )

Broanas nexmusi. Jlexuusi- Oe- | u3yueHue yCTHast OIIK-1. Cnocoben pemath 3amayu, OT-

XuMuyeckuit coctaB HedTel, HehTenPOYKTOB, TPUPOIHBIX, cena. HOBOTO peudb, nabo- | HocAlmecs K NpodecCHOHANbHON Jes-

HOIYTHBIX Fa30B U Ta30B HedrenepepadoTku. Kparkas xa- JlaGoparop- | yueGHOTO paTopHas TEJIBHOCTH, IPUMEHSSI METOJbl MOJIEIH-

paKTepHUCTHKAa KOMIIOHEHTOB He()TH U rasa. Has paboTta, | MaTepuaibl pabota pOBaHMs, MaTEeMAaTHMYECKOTO aHalu3a,

Knaccudukanum vHedtr 1 mpupoIHBIX Ta30B. ee 3aIluTa. €CTECTBEHHOHAY4YHbIE U OOILIEUHKEHEp-
HbI€ 3HAHUS
OIIK-1.2. ucmnonas3yeT OCHOBHBIEC 3aKOHBI
€CTeCTBEHHOHAYYHBIX JAMCLUIUINH, Ipa-
BUJIA TIOCTPOEHUS! TEXHUYECKUX CXEM M
yeprexen
OIIK-1.4.
3HaeT NMPUHLUITHAIEHBIE OCOOEHHOCTH
MOJIEJIMPOBAaHUSl MaTeMaTU4yecKuX, Qu-
3UYECKUX M XHMHUYECKUX IPOILIECCOB,
MpelHa3HauYeHHbIE JUIsi KOHKPETHBIX TeX-
HOJIOTHYECKUX NTPOLIECCOB

OcHOBHBIE (PUBHKO-XUMHUUYECKHE METOABI MccienoBanus xu- | [IpobmeMHas | uzydeHue yCTHas OIIK-4. CrocoGeH TpOBOIUTH H3MEpe-

MHYECKOro cocTaBa He(pTH, HE(PTENPOAYKTOB U ra30B. JEKLUS. HOBOTO peub, nabo- | HUA W HaOmoAeHus, o0pabaTeIBaTh U

Temaruue- | yueGHOTO paTtopHast MPEJICTaBIATh SKCIEPUMEHTAIbHbBIE J1aH-
ckas abopa- | MaTepuaia pabota HBIE

TOpHast pabo-
Ta ¥ ee 3a-
INTA.




['pynmoBo#i yriieBo10pOIHBIN COCTaB HEPTH: Jlexuus- M3y4YCHHE yCTHast OIIK-4.1.
- aJIKaHbl (METAHOBBIC YIIIEBOJIOPO/IbI); Oecena. HOBOT'O pedb, 11ado-
- IUKJI0AJIKaHbI (Ha)TEeHBI), Tematnue- | yueOHOTO paTopHas
- apOMaTUYECKHE YTIEeBOJOPOAbI (apeHbl); cKas Jlabopa- | Marepuaia pabota
- oneuHBbI (aTKeHBI) U OIS UHBI (IUCHBI). TOpHasi pabo-
Ta U €€ 3a-
HINTA.
['pynmoBoi#t xuMHUYECKUi cOCcTaB HEPTH: Jlexuusi- Oe- | u3yueHue yCTHast OIIK-4. CriocoOeH MpOBOAWTH H3MEpe-
- YTIE€BOIOPOIbL; cena, HOBOTO peudb, nmabo- | HUS W HaOmoJeHus, oOpadaThiBaTh H
- TETEPOATOMHBIC COSMHCHUS HEPTH (KUCIOpPOIHBIC, cepHU- | Tematude- | yuyeOHOTO paTtopHas MPEJICTABIISITh IKCIICPUMEHTAIBHBIC JTaH-
CThI€, a30TUCTHIE; ckas jJabopa- | marepuana pabota HBIE
- CMOJIUCTO- ac(albTEHOBbIE BEIIECTBA, TOpHas pabo- OIIK-4.1.
- MUHEpaJIbHbIE KOMIIOHEHTHI HEPTH. Ta U ee 3a- COTOCTABIISIET TEXHOJIOTHIO TPOBEICHUS
IHTA. TUTIOBBIX DJKCIIEPUMEHTOB Ha CTaHIAPT-
HOM 00OpYIOBaHHH B JabOpaTOpuu U Ha
MIPOU3BOJICTBE
OIIK-4.3.
BJIQJICET TEXHUKOW IKCIIEPUMEHTHPOBA-
HUS C UCTOJIb30BAaHUEM MAaKETOB MIPO-
rpaMMm
OU3NKO-XUMUYECKHE METOAbl HACHTUUKAIMK U Konuue- | [IpobmemHas | uzydeHue yCTHas OIIK-4. CriocobeH NpoBOAUTH H3MeEpe-
CTBEHHOT'O OMPEACIICHUsI YIJIE€BOJOPOJIOB U JIPYTMX KOMIIO- JIEKHSL. HOBOT'O peub, 71ab0- | HUS W HaOMIOAeHUs, 00palaThBaTh H
HEHTOB He(pTH U Ta3a. Tematuue- | yueGHOTO paTtopHas MPEJICTABISTh IKCIIEPUMEHTAIBHBIE J1aH-
cKas J1abopa- | Marepuaia pabora HBIE

TopHast pabo-
Ta U ee 3a-
muTa

OIIK-4.1.

COITOCTABIISIET TEXHOJIOTHIO IPOBEICHUS
TUTIOBBIX JKCIIEPUMEHTOB HA CTaHIApPT-
HOM O0OpYJOBaHWHU B JAOOpATOPUHM U HA
MIPOU3BOJICTBE

OIIK-4.3.

BJIa/IEET TEXHUKON IKCIIEPUMEHTHUPOBA-




HUS C UCIIOJIb30BAHUEM IIAKETOB IIPO-
rpaMMm

Omnpenenenne XMMUYECKOTO COCTaBa HEPTIHBIX (QpaKIUN U
HEe(TAHBIX TPOYKTOB.

Jleknng-
Oecena.

U3ydeHHe
HOBOTO
yueOHOro
marepuana

YCTHas peyb

OIIK-1. Cnocoben pemars 3anayu, OT-
HOcsIIUMecss K TpodecCHOHANbHOU nes-
TEJBHOCTH, MPHUMEHSS METOJIBI MOJeIH-
pOBaHMsI, MaTEeMAaTHMYECKOTO aHalu3a,
€CTECTBEHHOHAYYHbIE W OOIICHHKECHEP-
HBIEC 3HAHUS

OIIK-1.2. ucnonas3yeT OCHOBHBIEC 3aKOHBI
€CTeCTBEHHOHAYYHBIX JAMCLHUIUINH, Ipa-
BUJIA TIOCTPOCHHS TEXHHUYECKUX CXEM H
yeprexen

OIlK-1.4.

3HAeT MPUHIUIUATbHBIE 0COOEHHOCTH
MOJICIIMPOBAHUSl MaTeMaTU4eCKux, (Gu-
3UYECKMX M XUMHMYECKHX IPOILIECCOB,
MpeTHAa3HAYCHHBIC JUISI KOHKPETHBIX TEeX-
HOJIOTHYECKUX MTPOIECCOB

Hed b 1 HEDTENPOAYKTHI KaK AUCTIEPCHBIE CUCTEMBI.

Jlexknusa- Oe-
cena.

U3ydeHHE
HOBOT'O
y4ueOHOT0
marepHaia

YCTHas peyb

OIIK-1. Crmocoben pemaTh 3amadd, OT-
HOCSIIUecss K Tpo(decCHOHANBHOU es-
TEeITLHOCTH, TPUMEHSISI METOJbI MOJIEITH-
pOBaHUsA, MaTE€MaTUYECKOrO0 aHaJln3a,
€CTECTBEHHOHAYYHbIE W OOIICHHXEHEP-
HbIE 3HAHUS

OIIK-1.2. ucnoyib3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUHbIX JUCIUIUIMH, TIpa-
BUJIA TIOCTPOEHUS! TEXHUYECKUX CXEM U
yepTexen




OIIK-1.4.

3HACT MPUHIUITUAIIBHBIC 0COOEHHOCTHU
MOACIINPOBAHUA MATEMATHYCCKUX, (1)I/I-
SUYCCKUX U XUMHUUYCCKUX ITPOLECCOB,
NpE€aHasHAYCHHBIC JJIs1 KOHKPETHBIX TEX-
HOJIOTHYCCKUX ITPOLCCCOB

TepMI/I‘leCKI/Ie U KaTAJIUTUYICCKUC IIPEBPAILCHUA YITIECBOAOPO- Jlekus- Oe-

noB He(pTH U Ta3a.
['unote3sl npoucxox1eHUst HeTH.
[IpeBparienue HedpTH B IpUpOIE.

ccaa.

U3y4eHUE
HOBOTO
yueOHOT0
Mmarepuana

YCTHas pCyb

OIIK-4. CnocobGeH MpOBOAUTH H3MEpe-
HUSA W HaOmofeHusi, oOpabaThiBaTh U
MPEJICTABIATh IKCIEPUMEHTAIBHBIE 1aH-
HBIE

OIIK-4.1.

COTIOCTABJISIET TEXHOJIOTUIO MPOBEICHUS
TUIIOBBIX SKCIIEPUMEHTOB Ha CTaHIApPT-
HOM OOOpPYJOBaHWUHU B JTAOOpPATOPUM U HA
MIPOU3BOJICTBE

OIlK-4.3.

BIIQZICET TEXHUKON HSKCHEPUMEHTUPOBA-
HUS C UCIOJIb30BAaHHWEM IIaKETOB IMPO-
rpaMm

YueOHO-METOANUECKUE MaTePUAIbI 110 IPAKTHIECKUM 3aHIATHAM JUCIUILIHHBI
«Xumus HedTH U raza

Paznen / Tema HaumeHoBaHMe TPaKTUYECKOTO MeTtoapl Crioco0sl (hopmbl) Cpencrtia
C YKa3aHHEeM OCHOBHBIX YU€OHBIX 3JIEMEHTOB 3aHATUN 0o0y4deHus oOy4deHus oOy4deHus
(TMIaKTUYECKUX eIMHHUIIL)
1 2 3 4 5
XuMHUECKu# cocTaB HedTel, HePTEenpPOIyKTOB, IPU- Posnb yrineBonoponnoro ceipesi B | MccnenoBanue ¢opmupoBanue  u | [Tucbmennas

POIIHBIX, TIOMYTHBIX Fa30B U ra30B HedTenepepaboTKy.
Kpatkas xapakrepucTiHKa KOMIIOHEHTOB HE(TH U Taza.

Knaccudukanum HeQTH 1 MPUPOTHBIX Ta30B.

sxko"HoMmuke Poccun. O0peM no-

Obrun HeTH U raza.

XapakTepucTuka KOMIIOHEHTOB

HETH.

DpakIMOHHBIN COCTaB HEPTEH.

BOIIpoCa, COCTaB- | COBCPIICHCTBOBAHHUC pa60Ta

JIEHWE KOHCIIEKTAa | 3HAHUU




Knaccudukanumu nedtu u npu-
POJIHBIX Ta30B.

OcHOBHBIE (U3UKO-XMMHUYECKHE METOAbI HccieqoBa- | DU3HMKO-XUMUYECKHE METO/IbI Hccnenosanue ¢opmupoBanue  u | [TucbmenHas
HUSI XUMHUYECKOTO cocTaBa He(TH, HEPTEIPOIYKTOB U | pa3/eIeHUs] KOMIIOHEHTOB HE(TH | BOIIPOCA, COCTAaB- | COBEPIIEHCTBOBAaHUE | pabora
ra3os. U rasa: JICHWE KOHCIIEKTa | 3HAHUU

- pa3zieneHue yrieBoJ0pOIHbIX

CMECEl METOIaMHU IIEPETOHKH,

AKCTPAKIUH, KPUCTAIN3ALINH,

TepMuueckoi nuddysuu;

- XpomarorpaduyecKkue MeTOIbI

pa3fiesIeHus U aHallu3a yrieBoJI0-

POAHBIX CMECEH.
['pynnoBoii yrieBogopoiHbIi cocTaB HEPTH: dusnueckue U XuMu4deckue cBoii- | MccnenoBanue (dhopMupoBaHue u | [Incemennas
- aJIKaHbl (METaHOBBIE YTJIEBOJIOPO/IbI); CTBa BOIPOCA, COCTaB- | COBEPILEHCTBOBaHUE | paboTa
- LMKJIOAJIKaHbI (Ha(TEHBbI); AJKaHOB, IMKIOAIKAaHOB, apOMa- | JIEHWE KOHCIIEKTa | 3HAHHUU
- apOMaTUYECKHE yTIeBOAOPOAbI (apEHBI); TUYECKUX YIJIEBOAOPOJOB, OJI€E-
- osie(pUHBI (aJIKEHBI) U AUONIE(PUHBI (IUEHBI). ¢uHOB U U0 UHOB.

Copneprxanue B HePTSIX.

KonnuectBeHHOE onpenenenue,

BbIJICJIEHUE U UICHTH(PUKALINS.

Homenkiiatypa u uzomepus.
I'pynmnoBoit XuMuueckuit cocraB HEPTH: Kucnoponsblie coennHeHns Hccnenosanue ¢dopmupoBanue U | TecTsl

- YTJIE€BOIOPObL;
- TeTepOaTOMHbBIE COeAMHEHUs] He(TH (KHCIOPOIHEIE,
CEePHUCTHIC, a30TUCTHIE;

- CMOJIUCTO- ac(haTbTEHOBBIC BEI[ECTBA,

- MUHEpaJIbHbIE KOMIIOHEHTHI HEPTH.

He(TH.

HadTeHoBbIE KUCTOTHI.

MeTo OCTENneHHOTO pacuiernie-
HUSL.

CepHUCTBIE COEAMHEHHUS.

Cepa, cepoBo0pO, THOJBI (MEp-
KanTaHsbl), Cyabduasl (Trosdhu-
pBI), TUCYIb(OUIBI, THAITMKIIAHBI,

BOIIpoca, COCTaB-
JICHUEC KOHCIICKTAa

COBEpIICHCTBOBAHHE
3HAHUH




THO(DEHBI.

A3OTHUCTBIC COeAMHEHHST HE(DTH.
A30THCTBIE OCHOBAHWUSL.
Heiirpansubie (c1a000CHOBHBIE)
A30TUCTHIE COCTUHECHUSI.
Cmonucto-ac(haabTeHOBBIE Belle-
CTBa.

MuHepanbHbie KOMITOHCHTBI
HeTH.

DU3NKO-XUMHUYCCKHE METO/bI I/II[GHTI/I(i)I/IKaIII/II/I Hn KO-
JIMYCCTBCHHOI'O OIIPCACIICHUA YITICBOAOPOLAOB U JpPYy-
T'NX KOMIIOHCHTOB He(bTI/I u rasa

DU3UKO-XUMUYECKUE METO/IbI
UACHTU(PUKAIIUN U KOJMYECTBEH-
HOTO OIIPEJIEIICHUS YTIEBOI0PO-
JIOB ¥ IPYTUX KOMIIOHEHTOB
He(TH U raza:

- (PU3UKO-XUMHUYECKHE KOHCTAHTBI
YIJI€BOIOPOAOB HEPTU U UX POJIb
B WJIEHTU(HUKAIIMA KOMIIOHEHTOB
U aHaJlu3€e yrieBOJIOPOAHBIX CMe-
cel;

- CIIEKTpajbHbI€ METO/Ibl UJACHTHU-
buKanuu yriaeBoJopoJoB U Jpy-
TUX KOMIIOHEHTOB HE()TH U Ta3a.

Uccnenosanue
BOIIPOCA, COCTaB-
JIEHWE KOHCIIEKTA

dbopmupoBanre U
COBEPILICHCTBOBAHHE
3HAHUI

Tectrl

OnpeneneHne XMMUYECKOTO COCTaBa HEPTIHBIX (pak-
U 1 HEQTAHBIX TPOTYKTOB.

Onpeznenenue rpynmnoBoOro cocra-
Ba ¥ JICTAJM3UPOBAHHOTO COCTaBa
OEH3MHOBBIX (PpaKIIHIA.

MGTO)I AHUWJINHOBBIX TOYCK.
Merton KHJIKOCTHO-
a7copOLHOHHON XpOoMOTOrpaduu.
Cxema omnpeieneHus TpynnoBoro
COCTaBa KPEKUHT-OCH3MHOB U
JKUJIKUX IPOAYKTOB IIUPOJIN3A.

HccnenoBanue
BOIIPOCA, COCTaB-
JIEHUE KOHCIIEKTA

¢dopmupoBaHue U
COBEPIIIEHCTBOBAHUE
3HaHUHN

Tectrl




HedTp 1 HEPTENPOLYKTHI KaK AUCIIEPCHBIE CUCTEMBI.

MexMOJIeKYIISIpHbIE B3aUMOIEH-
CTBUSI KOMIIOHEHTOB HeTH. Ac-
CoIMaThl HEPTH U CTPYKTYPOOO-
pa3oBaHUE B HEW.
Knaccudukanust HeQTIHBIX quC-
MIEPCHBIX CUCTEM Ha OCHOBE KJIac-
CHUYECKHX MPU3HAKOB JAUCIIEPCHO-
T'O COCTOSIHUS: TIO CTETICHH JTUC-
MEPCHOCTH, arperaTHOMY COCTOSI-
HUIO TUCIIEPCHON (a3bl U TUC-
MIEPCUOHHOU CPEJIbl U XapaKTepy
MOJIEKYJIIPHBIX B3aUMOJICUCTBUIM
Ha rpanuiie pasaena ¢as. Pazo-
BBIC ITEPEXObI B IPUPOTHBIX
He(TSAHBIX JUCIIEPCHBIX CHUCTE-
Max. Peosiornueckue cBOMCTBa
HeTH.

HUccnenosanue
BOIIPOCA, COCTaB-
JIEHUE KOHCIEKTa

dhopmupoBaHue u
COBEpIIICHCTBOBAHUE
3HaHUI

TecTol

Tepmudeckne U KaTaTUTHUECKUE MPEBPAICHUS YTJIe-
BOJIOPOJIOB He(pTH U Taza.

I'unotess mpoucxoxaenus nedru. [Ipespamenue
He(TH B IPUPOJIE.

XHWMHU3M U MEXaHU3M KaTaJIUuTH-
YECKUX IIPEBPALLEHUN YTIIEBOJO-
POJIOB U IPYIUX KOMIIOHEHTOB
He(TH U Taza.

Karanntrnuecknii kpexunr. Kara-
autrdyeckui pudopmuHr. I'uapo-
OYHCTKA. [ MIPOKPEKUHT.

Uccnenosanune
BOIIPOCA, COCTaB-
JIEHWE KOHCIIEKTa

dhopmupoBanme "
COBEpIIICHCTBOBAHUE
3HAHUU

TecTrl




10. Ilepeyenb UHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPHU OCYLIECTBJICHUHN
0o0pa30BaTeJLHOI0 MpoLecca Mo AUCHUILIMHe (MoayJiw, mnpakruke, I'MA), Briawouas
nepeyeHb MPOrpaMMHOr0 odecnevyeHuss U MHGOPMANMOHHBIX CNPABOYHBIX cUCTeM (NpH
He00X0IUMOCTH)

WudopMamoHHbIe TEXHOIOTHH, UCTIOJIB3YEMbIE IPU OCYIIECTBICHHH 00pa30BaTEIILHOTO
npolecca Mo JUCHUILUINHE TT03BOJISIOT:

- OpraHu30BaTh IpoIecc 00pa3oBaHMS IYTEM BHU3yAIM3allMH M3y4aeMod HH(OpMAaLUH
MIOCPEICTBOM HCIIOJIb30BAaHUS MIPE3CHTAINH, yUeOHBIX (PHIIEMOB;

- KOHTPOJINPOBATh PE3yIbTAaThl 00YUYEHHS HAa OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHMUS;

- AaBTOMATU3UPOBATHL PACUYCTHI AHAJIUTHUYCCKHUX HOKaSaTeHef/’I, npeaAyCMOTPCHHLBIC
pOrpaMMOil Hay4HO-HCCIIeI0BATEIBCKON padoThI;

- ABTOMAaTU3UPOBATHL ITOHCK I/IH(I)OpMaLII/II/I IOCPCACTBOM HCIIOJIB30BaHUA CIPABOYHBIX
CHCTEM.

10.1. [TepeyeHb HEOOXOAMMOTO MPOTPAMMHOTO 0OCCIICUCHHS
Jlnist ocymiecTBIieHUsT y4eOHOTO IMpOoIecca MCIOIb3YeTCsl CBOOOJHO PacCIpOCTpaHsIeMoe
(OecrutatHOe He TpeOyroIIee TUIEH3UPOBAHNS) POTPAMMHOE 00eCIIeUeHHE:

1. Omnepanuonnas cucrema « Windows»;

2. OducHusrii maker «WPS officey;

3. [Tporpamma anst Boctpou3sBeaeHus ayano u Bujeo daitno «VLC media playery;
4, [Tporpamma st pabotsl ¢ okymenTamu popmara .pdf «Adobe readery;

o. TecToBast cuctema coOCTBEHHOM pa3paboTku, mpapoobsanarens OI'BOY BO

«MI'TVY», ceugerensctBo Ne2013617338.
10.2. I[TepeueHb HEOOXOAMMBIX HH(DOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

Kaxnapiii oOy4aronuiicsi B TEYEHHE BCETO MEepHoAa 00ydeHHs o0ecreueH NHIMBHIyaIbHBIM He-
OTPaHUYECHHBIM JIOCTYTIOM K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM:

1. IPRBooks. ba3oBas koJuIeKIMs: 3JIEKTPOHHO-OMOIMoTeuHas cuctema: caT / OOmiecTBo c
orpanuueHHOM oTBeTcTBeHHOCThI0O Kommanusa "A# Ilmu Ap Menua". — Capatos, 2010. —
URL: http://www.iprbookshop.ru/586.html - Pesxxum moctyna: asist 3aperucTpup. mojab30BaTeleii.
2. Znanium.com. ba3oBas KOJICKIUS: 3JICKTPOHHO-OMOIHOTeUHast cuctema: caiit / OO0
"Hay4no-u3natenbckuii entp Mudpa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog .
- Pexxum mocTyna: 1uist 3aperucTpup. moIb30BaTeNeH.

st obygaromuxcst ooecnedeH Jo0CTyn (yAalIeHHBIN TOCTYIT) K CIAEAYIOIINM COBPEMEHHBIM TPO-
(beccnoHanbHBIM 0a3aM JIaHHBIX, THPOPMALMOHHBIM CIIPAaBOYHBIM M TOMCKOBBIM CUCTEMAM:

1. eLIBRARY.RU: nayuyHas snekTpoHHas Oubnuoreka: cait. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctymna: asst 3aperucTpup. mojib30BaTele.

2. CYBERLENINKA: HayuyHast »nekTpoHHas OwmOnmmoreka: caidt. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexxum moctyna: asist 3aperucTpup. NOIb30BaTeIeH.

3. HanmonaneHas snektponHas oubanoreka (HOB): denepanbras rocygapcTBeHHas nHOOpMa-
IIMOHHAas cucTeMa: callT / MuHucTepcTBO KyabTypsl Poccuiickoit @enepannu, Pocecuiickas roc-
ynapcTBeHHasi 6ubnuoreka. — Mocksa, 2004. - URL: https://u36.pd/. - Pexxum goctymna: ans 3a-
PETUCTPHP. MOIb30BATEINIEH.

4. EcTecTBEHHO-HAYYHBIN 00pa30BaTEIbHBIN MOPTAI: calT / MUHUCTEPCTBO HAYKH U BBICIIETO
obpazoBanus Poccuiickoii denepanmu. — Mocksa, 2002. — URL: http://www.en.edu.ru/# blank.
5. EanHoe okHO JocTyna K MHQOpPMallMOHHBIM pecypcaM: cailT / MUHHCTEPCTBO HAyKU U BbIC-
mero oopazoBanusi Poccuiickoii denepanun. — Mocksa, 2005. - URL: http://window.edu.ru/
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11. Onucanue MaTepUAJBLHO-TEXHHYECKOH 0a3bl HEOOXOAMMON AJIs1 OCYLIeCTBJICHUSA

00pa30BaTeIbHOIO MpoIec

€a Mo JUCUMILINHE (MOIYJII0)

HanmenoBanus
CHEIMAIBHBIX ITOMEIEHUN
" HOMEIIEHUN IS

CaMOCTOSITEILHOM pa6OTBI

OcHallEHHOCTh
CHEIMAIbHBIX IOMENIEHUN
" HOMEIIEHUN IS

CaMOCTOSITEIILHOM pa6OTBI

[lepeueHb  TULIEH3UOHHOIO
MIPOrpaMMHOI0

obecriedeHusl. PexBu3uTHI
MTOATBEPKIAOILETO
JIOKYMEHTa

CrennanbHbIe TOMEICHUS

YyeOHast ayquTopusi IS TIpo-
BEJICHUS 3aHATHI JIEKIIMOHHOTO
M ceMuHapckoro TumnoB (1-
313): 385000, Pecmy6:mka)
Anbirest, T. Maiikon, yi. Ilep-
BoMaiickas, nmoM Ne 191, 3na-
HUe yueOHOTO KopIyca
YueOnast mebenb Ha 44 moca-
ITOYHBIX MeECTa, JO0CKa, Iepe-
HOCHOE MYJIbTUMEAHIHOE 000-
pyaoBaHHe (IIPOEKTOP, FIKPaH)

JlaGopaTopuss aHAIUTHYECKOM
xumun (1-302): yuebHast ycta-
HOBKa IO  JIabOpaTOpHOMY)

MPAKTUKYMY 10 JUCHUIUINHE
«AHAIUTHYECKAS XUMUS
385000, PecniyOnuka Anpires,
r. Maiikon, yn. [leppomMaiickas,
oM Ne 191, 3nanue yueOHOTO
KopIryca

JlaGopatopus oOmielt u Heop-
ranudeckorr xumum  (1-303):
mabopaTOPHBIN KOMILJIEKC I
DIICKTPOXUMHUYECKUX  H3Mepe-
HUNH U THIPOTEXHUUYECKUX HC-
cinenoBannil «Karmeiabpkay
385000, PecnyOmuka Apnpires,
r. Maiikomn, yin. [lepBomaiickasi,
mom Ne 191, 3nganne yueGHOTO
KopITyca

[lepeHOCHOE MYJIBTUMEAUNHOE
obopyoBaHue, 10CKa, MeOenb
I ayIUTOPUH, KOMITBIOTEP-
HBIM Kiacc Ha 15 nocadounwvix|
\Wecm, OCHAIICHHBINA KOMIIBIO-
mepamu Pentium ¢ BbIXOJ0M B
MHTepHeT

'YyeOHast ycTaHOBKa Mo Jjabo-
PATOPHOMY HPAaKTUKyMy IIO
MMACIIAITIINHE «AHAIUTHIECKaAs
XFIMUSI»

UlaGopaTOpHBI KOMIIJIEKC IS

PJIICKTPOXUMHNYCCKUX HU3MCPC-

1. OmnepauuoHHas cuctema

«Windowsy, JIOTOBOP
0376100002715000045-
0018439-01 ot 19.06.2015;
cBOOO/IHO
pacrnpocTpaHsieMoe
(becrmatHoe He Tpedyromiee
JTUIEH3UPOBAHNSA)
IIPOrpaMMHO€E 00€ecIIeYeHHE:
1. [Iporpamma JUIst
BOCIIPOU3BENICHUSI ayJIu0 W
BUJIEO dbaiinoB
«VLCmediaplayer»;

2. [Iporpamma JUIst
BOCIIPOU3BENICHUSI ayJIuO0 W
BUJIEO (haiinon «K-
litecodecy;

3. OducHbrii MakeT
«WPSofficey;

4. ITporpamma asst paboOThI €
apxuBaMu «7zipy;

5. Ilporpamma asst paboThI €
nokyMeHTamu ¢opmata .pdf
«Adobereader».




HUA " THAPOTCXHUYCCKUX HC-

cinenoBanuii «Kameabkay

[TomenieHus 1151 CaMOCTOSITETILHON pabOTHI

TTomemenus U1
CaMOCTOSITENIbHOH ~ paboTHI
(1-Ywuranbueiii 3a1 ®I'BOY
BO «MI'TY» 385000,
PeciyOnuka ~ Anpires, T.
Maiikomn, yn. IIepBomaiickas,
noM  Ne 191, 3panme
y4eOHOro Kopiyca

Meb6enp Ha 150 mocagoyHbIX

MecT, KOMITBIOTEPHOE
OCHAIl[ECHHUE C BBIXOJOM B
WuTepuer Ha 30
MOCaI0UHBIX MEcT,
CHeUANTN3UPOBAHHAS
Mebenb  (CTynbs,  CTOJBI,
mKadgswl, mKagbl
BBICTABOYHBIC),
MYJIbTUMEIUNHOE
o0opy/noBaHue, OpPrTeXHUKA
(npuHTEpHI, CKaHEepBH,
KCEPOKC)

1. OmnepaunvoHHass cucTeMa

«Windows», JIOTOBOP
0376100002715000045-
0018439-01 ot 19.06.2015;
cBOOOIHO
pacrpocTpaHsieMoe
(6becratHoe He Tpedyrolee
JULEH3UPOBAHNSA)
porpaMMHOe oOecrieyeHue:
1. [Iporpamma JUIS
BOCIIPOU3BENICHUSI ayauo0 H
BHJICO daitios
«VLCmediaplayer»;

2. [Iporpamma JUTS
BOCIIPOU3BENICHUSI ayauo0 H
BUJIEO (aiinos «K-
litecodecy;

3. OdwucHbrii MakeT
«WPSofficer;

4. Tlporpamma st paboOTHI €
apXuBaMu «7zipy;

5. Ilporpamma nmst paboTHI €
nokymeHntamu ¢opmata .pdf
«Adobereadery.




JonosHeHNs ¥ N3MEeHeHUs1 B padoyeii mporpamme
3a / Y4eOHbIii roj

B paGouyto mporpammy

(HaMMeHOBaHUE AUCITUTUTHHBI)

JUTSL HallpaBJIeHUs (CHeHaaIbHOCTH)

(HOMep HampaBieHUs (CHIEUATBLHOCTH)

BHOCATCA CICAYOIHNE JOIMOJIHCHUA U U3MCHCHUA:

I[OHOJ'IHCHI/ISI N U3MCHCHUS BHCC

(momxnocth, ©.N1.0., moanuce)

Pabouas nporpamma nepecMoTpeHa u 0jo0peHa Ha 3acelanuu Kadeapbl

(HanmeHoBaHue Kadeapbl)

« » 20 1.

3aBemyromuit kadeapoit

(moamuce) (®.1.0.)





