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[TOACHUTEJIBHAA 3AIINCKA

[Tporpamma yueOHoM muctummuabl EH 03 Xumus npenHasHadeHa i M3yd4eHHUs] XUMUU B Mpodeccro-
HaJIbHBIX 0Opa3zoBatenbHbIx oprann3anusax CI1O, peanusyrommx o6pa3oBaTeNbHYIO IPOrpaMMy CPEIHETO
o0miero oOpa3oBaHus B IpeJiesiax OCBOCHUSI OCHOBHON MPOo(eCCHOHATBbHON 00pa30BaTeIbHON MPOrpaMMBbI
CIIO (OIIOII CIIO) Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs MMPHU MOJTOTOBKE KBATH(DHUIIMPOBAHHBIX pa-
004MX, CIIy)KalluX, CIICIHAINCTOB CPEAHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHOBe TpeboBanuit ®I'OC cpenHero o0IIero 00pa3oBaHusl, MPEIbIBISIEMBIX
K CTPYKTYpE, COICPX AHUIO U pe3yJbTaTaM OCBOCHHS Y4eOHOW MMCIUIUIMHBI «XUMHs», ¢ ydeToMm llpu-
MEPHOH OCHOBHOI 00pa30BaTENbLHON MPOTrPaMMEBI CPEIHETO 00IIEro 00pa3oBaHusl, 0I0OPEHHON PEIICHH-
eM (QenepalbHOTO Y4eOHO-METOAMYECKOr0 OOBEAMHEHUs o o0meMy oOpa3oBaHHIO (IIPOTOKOJI OT 28
utoHs 2016 r. Ne 2/16-3)B cooTBeTcTBHH ¢ PekoMeHIaIus My 110 OpraHU3aIiy MOTYYSHHS CPEIHEro o01Ie-
ro oOpa3oBaHus B Mpeesiax OCBOCHUSI 00pa30BaTENbHBIX MPOTrPAMM CPEIHETO MPOodhecCHOHAIBHOTO 00pa-
30BaHMs Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHus C yueToM TpeOoBaHUH (eepaabHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB W TOTy4aeMOW MPO(ecCud WM CHEIHATBbHOCTH CPEIHEro Mpodeccuo-
HaJILHOTO 00pa3zoBaHus (MHcbMO JlemapTaMeHTa TOCyAapCTBEHHOM MOJUTUKH B cpepe MoAroTOBKH pado-
yux kaapoB u 1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMMbl « XUMUsT» HAIIPABICHO HA JOCTHKEHUE CIIETYIONINX TIeIei:

[ dhopMupoBaHue y 00y4aronuxcsi yMEeHHUs OLIEHUBATh 3HAUMMOCTh XUMHUYECKOT'0 3HAHUS I KaXK/0-
r'O YeIIOBEKa;

[ ¢opmupoBaHue y 00y4arOUIMXCS IETOCTHOTO MPEACTABICHUS O MUPE M POJIM XUMHUU B CO3JIaHUH CO-
BPEMCHHOW ©CTECTBEHHOHAYYHOW KapTHHBI MUPA; YMEHUS OOBSICHITH OOBEKTBI M IPOIECCH OKPY-
JKarouie JeCTBUTENbHOCTU: MPUPOTHON, COIMANIBHOM, KYIbTYPHON, TEXHHUYECKON Cpelbl, — HC-
MOJIb3YS AJIsE ’TOT0 XMMHUECKHUE 3HAHUS,

[] pa3BuTHE y 00yYaIOIIUXCS YMEHUU pa3innuaTh (aKThl U OLEHKU, CPABHUBATH OLIEHOUYHBIC BBIBOJBI,
BUJICTh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C ONPEICICHHON CUCTEMON IIEeHHOCTEH,
(dopMynupoBaTh 1 00OCHOBBIBATH COOCTBEHHYO MTO3UIINIO;

[ mpuoOpereHre 0OyJaIOIIMMUCS OIBITa Pa3HOOOPA3HOM JEATEIBHOCTH, TIO3HAHKS U CaMOITO3HAHMS;

KITFOYEBBIX HABBIKOB, MMCIOIIUX YHHBEPCAIBHOE 3HAYCHWE IS PA3IMYHBIX BHUIOB JCSITEIHLHOCTH
(HaBBIKOB pellleHusl MpoOsieM, MPUHIATHUS pElIeHHUH, NOoMCKa, aHaiau3a U o0paboTKu MH(pOpMaIuH,
KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB M3MEpPEHH, COTPYAHUYECTBA, 0€30IaCHOTO OOpaIeHus c
BEIIIECTBAMHU B IMOBCEIHEBHOMN KHU3HU).
B mporpammy BKIIIOUEHO coliep:KaHue, HallpaBICHHOE Ha (OPMUPOBAHUE Y CTYACHTOB KOMIIETEH-
1uid, HeoOXoauMBbIX J1s1 KauecTBeHHOTo ocBoeHust OITOIT CITO nHa 6a3e ocHOBHOTO 00111eT0 00pa3o-
BaHUS C TOJy4YEHHEM CpeIHEero OoOIIero oOpa3oBaHUS; MPOTPAMMBI IOATOTOBKH CHEIHAIHCTOB
cpennero 3Bena ( [IIICC3).



2. IACHOPT PABOYEM ITPOr'PAMMbBI YUEBHOU JIUCIIUTLIIMHBI

2.1.001acTh NIpUMeHeHus1 padoyell MPOrpaMMbl

Pabouas mporpamma yueOHOW AMCUMIUIMHBI SIBISETCS YaCThIO MPOrPaMMbl MOATOTOBKH CHEIHAMCTOB
cpenuero 3BeHa B coorBercTBUU ¢ @I'OC CIIO no cnenmansHOocTH 19.02.10. TexHOIOTHS TPOIYKIHH 00-
MIECTBCHHOI'O ITMTAaHUA.

2.2.MecT0 y4eOHOH JUCUMILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CHENHMATHCTOB CpPeIHero
3BeHa. JNCIMIUIMHA BXOAUT B 00II€00pa30BaTENbHBIN LMK U SBISETCA NPOGUIBHOW JUCHUILIHHON
€CTe-CTBEHHOHAYUYHOT'O [IUKJIA.

2.3.1eau n 3ana4yu y4eOHOW IMCHUILIMHBI - TPeOOBAHUA K Pe3yJbTATaM OCBOEHHS yueOHOi
AUCHHUIIMHBI:

B PE3YIbTATC OCBOCHUA NTUCHUIIMHBI CTYACHT JOJIKCH YMETD:

- IPUMEHSTh OCHOBHBIE 3aKOHBI XMMHUH JUIS PEIICHHS 33134 B 00J1aCTH PO(HECCHOHANBHON IS TEIbHOCTH;
- ICTIOJIB30BaTh CBOMCTBA OpraHN4YCCKUX BCHICCTB, JHUCIICPCHBIX W KOJJIOMJAHBIX CHUCTEM JIA
ONITUMU3AIMH TEXHOJIOTHYECKOTO MPOIIecca;

- OIMUCBhIBATH YPABHCHUAMU XUMHUYICCKUX peaKHI/If/'I IMPOLECCChI, JICKAIUC B OCHOBE IIPOU3BOACTBA IMTPOAO-
BOJILCTBEHHBIX IPOIYKTOB;

- IPOBOJIUTh PACYETHI IO XUMUUECKUM (DOPMYJIaM U ypaBHEHUSAM pPEaKIUU;

- HCIOJIB30BaTh JIAOOPATOPHYIO IOCYIYy H 000pYAOBaHHUE;

- BBIOMpATh METO M X0/ XUMHUYECKOT'0 aHaJn3a, MoAOUpaTh PEaKTUBBI U alnaparypy;

- IPOBOJUTH KaUECTBEHHBIC PEaKI[MK HAa HEOPTaHWMYECKUE BEIIECTBA U HOHBI, OTAEIbHbIC KIaCChl OpPraHu-
YECKUX COCIMHECHUH;

- BBITTOJIHATH KOJIMYECTBEHHBIE PACUETHl COCTAaBa BELIECTBA MO PE3yJIbTaTaM N3MEPEHHI;

- co0ur0/1aTh IpaBHJIa TEXHUKU 0€30MacCHOCTH MpHU paboTe B XUMHUUYECKOH 1abopaTtopuy;

B pesynbrare OCBOEHHS UCHUIUIMHBI CTYICHT JOJDKEH

3HATh: - OCHOBHBIC IIOHSTHUS M 3aKOHBI XUMUH;

- TEOPETUYECKNE OCHOBBI OPraHNYecKoH, (PU3NYeCKOl, KOJIIOUAHON XUMUY;

- TOHSATHE XWMHYECKOM KHWHETUKH W Kartrajliu3a;, - KJ'IaCCI/I(bI/IKaIII/II-O

XUMHUYECKHX PEaKIUil 1 3aKOHOMEPHOCTH UX MPOTEKaAHUS;

- oOpaTuMble U HEOOpaTUMblE XUMHUYECKUE PEAKLUU, XUMHUUECKOEe PaBHOBECHE, CMEIIEHHNE XUMHUYECKOTO
PAaBHOBCCHUA TI0J HeﬁCTBHGM Pa3IIMIHBIX q)aKTOpOB; - OKHCIIMTCIbHO-BOCCTAHOBUTCIILHBIC PCAKIUU,
peaKIuu HOHHOTO OOMEHa;

- THJIPOJIM3 COJIEH, JMCCOLMAIMIO 3JIEKTPOJIUTOB B BOJHBIX PAcTBOpPAxX, MOHATHE O CHIIBHBIX M CIIAa0BIX
AIIEKTPOJINTAX; - TETIOBOU 3 (HEKT XUMUUECKHUX PEaKINi, TEPMOXUMHUUYECKHUE YPAaBHEHUS;

- XapaKTCPUCTUKH PA3JIMYHBIX KJIACCOB OPraHMYCCKUX BCHICCTB, BXOAANIHMX B COCTaB ChLIPbA H TOTOBOH
HI/IH_ICBOI\/'I MMpoaAyKIUHU; - CBOMCTBaA pacTBOPOB U KOJUIOUJAHBIX CUCTEM BBICOKOMOJICKYIIAPHBIX COG,Z[I/IHGHI/II\/‘I;

- TUCTIEPCHBIE U KOJUIOUIHbIE CUCTEMBI ITUIIEBBIX MPOJTYKTOB;
- poNb W XapaKTEPUCTHKH IMOBEPXHOCTHBIX SBJICHHH B TNPUPOAHBIX U TEXHOJIOTMYECKHX
mpoueccax; - OCHOBbI AHAJUTHYECKOM XHWMHH; - OCHOBHBIE METOJBI KJIAaCCHYECKOTO
KOJINYECTBEHHOTO M (PU3MKO-XHUMUYECKOTO aHAIN34;

- Ha3HAYeHME W TIpaBWJa UCIIOJIB30BAaHUS J1a0OPaTOpPHOrO OOOPYAOBaHUS U
anmnaparypbl; - METOAbl U TEXHHUKY BBIIOJHEHUS XUMUYECKHX AHAJIU30B; - MPUEMBI
6e301macHOi paboThl B XUMHUYECKON J1ab0paTopuu.

2.4. PekoMeHyemMoe KOJMYECTBO YaCOB HA 0CBOEHHE NPOrPaMMBbI TUCHUIIMHBI:

MaKCUMabHOW y4eOHOI Harpy3ku oOydarorierocs 198 gacos, B TOM yuce:

00s13aTeNpHON ayIMTOPHON ydueOHOM Harpy3ku obydaromerocs 132 yaca; caMOCTOSITENIbHON paboThI 00Y-
qarouierocs 68 yacos.



Kon

HaumMmeHoBaHue 00IIUX KOMIIETEHIIMA

OK 1. [ToHMMATP CYIIHOCTH U CONMAIILHYIO 3HAYUMOCTh CBOSH Oyaymieit mpodeccu, mposiB-
JIATh K HEW YCTOWYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JICATEILHOCTD, BELIOUPATH TUIIOBBIC METOJIBI U CIIOCO-
Obl BBIMOTHEHUS TPO(EeCCHOHANIBHBIX 33]1a4, OLIEHUBATh UX 3(PPEKTUBHOCTD U Kaye-
CTBO.

OK 3. [IpuHrMaTh penieHus B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYALUSAX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh MOUCK M MCTIOJb30BaHUE HHPOPMAIIHH, HEOOX01uMO 115 3 PeKTrB-
HOTO BBIMOJIHEHUS TPO(ECCHOHATBHBIX 3aa4, MPOGECCHOHATBHOTO U TMYHOCTHOTO
pa3BUTHS.

OK'5S. Hcnonp30BaTe MHPOPMATMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHUU B TPO(ECCHOHANb-
HOU JIeATEIBbHOCTH.

OKe6. PaGotats B Ko/IekTHBE U KOMaH e, 3PGEKTUBHO 00IIATHCS C KOJIJIEraMu, PyKOBO/I-
CTBOM, NTOTPEOUTEIISIMHU.

OK 7. Bpath Ha cebs OTBETCTBEHHOCTD 3a pabOTy WICHOB KOMaH Ibl (TOTYMHEHHBIX ), PE3YIb-
TaT BHITOJIHEHUS 3aJJaHUN.

OK 8. CaMOCTOSATEIHHO OMPEACIIATh 331a4i TPO(PECCHOHATBEHOTO B TMYHOCTHOTO Pa3BUTHS,
3aHMMAaThCA CaMOOOpa30BaHKEM, OCO3HAHHO IJIAHUPOBATh MOBLIIICHNE KBaTU(pUKa-
LUH.

OK 9. OpueHTHPOBATHCA B YCIOBUSX YACTONW CMEHBI TEXHOJIOTHI B TPOodecCHoHaNbHOM esi-

TCIBHOCTH.

3. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

3.1.Buabl yuedHoii padoThl M 00bEM YUeOHBIX YACOB

Buj yueOHoii padoThl Oovem uacos
MaxkcumaJjibHasi yueOHasi HArpy3Ka (Bcero) 198
O0s13aTesIbHASI AYTUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 132
B TOM YHCJIE:
JIEKIIMOHHBIE 3AHSITHS 56
NPAaKTUYECKHUE 3aHATHS 84
CamocrosiTesibHas padoTa o0yuarouierocs (Bcero) 68

IIpomesicymounas ammecmayusi 6 popme HK3aMEH




3.3. TemaTuyeckuii IJIaH U coepPKaAHUE Y4eOHOM U CIUIINHbBI

HaunmenoBanue
[Pa3/1€eJ10B H TeM

Conepxxanue ydyeOHOro MmaTepuasa: 1adlopaTopHblie M NPpaKTHYecKHe padoThl: CAMOCTO-
TeJbHasi padoTa 00y4yaromuxcs: KypcoBasi padoTa(IpoexT)

O0LEM
J4acoB

YpoBenb
O0CBOEHUS

1

2

n

BBenenue.

Conep:xanue

Hpez[MeT XUMHU. XUMUS B )KU3HA O6H.I€CTBa. XI/IMI/ISaHI/IH CEIILCKOT'0 XO035MCTBA. OTpI/IHaTCJIBHBIe
MOCICACTBUA XUMHU3alIUH CCJIILCKOI'O XO03sicTBa U 6opL6a ¢ HUMHU. XUMUS U IIHUIa.

1

CamocrosiTesibHAsi padoTa 00y4a0IMXxcst

Pabora ¢ koucriekroM. Hammmcars cooOtienne: « XM U IIOBCEIHEBHAS KU3HD YEJIOBEKAY.

Pa3zgen 1. ®Puznueckass XuMus.

Tema 1.1 Arperatubie cOCTO-
siausi. OCHOBHBIE CBOHCTBA
ra3oB, JKUJAKOCTeil U TBEPAbIX
TeJl.

Conep:kanue

OcHOBHBIC arperatHbie cocTosHMs. ['a3000pa3Hoe cocrosiaue. XKuakoe coctossare. MoJIeKyIsipHO-
KMHETUYECKask Teopus razoB. Bsa3kocTs xuakocteil. CTpoeHre U CBOMCTBA BOJIbl. TBEpI0€ TENO.

JlabopaTopHbie padoThI

1. |IIpaBuna TexHuku 6e3omacHOCTH. OCHOBHBIE TPUEMBI paOOTHI B XUMUYECKOW J1a00paToOpuu.

@)

2. | Usydyenne nmabopatopHOii mocy sl 1 00opypoBanus. (2)

HpaKaneCKue 3aHATHSA

1. |Pacuersl mo xumuueckum ypaBHeHHsIM. (1)

CamocrosiTejibHas padoTa 00y4aroIuxcst

Pabota ¢ koHCIeKTOM. BBINOTHUTH YIpa)KHEHUS! M OTBETUTh Ha BOIIPOCHI.

Tema 1.2 OcHOBBI XUMHYE-
CKOM TEPMOJIMHAMMKH.

Coaep:xaHue

ConepxaHue 1 OCHOBHBIE ITIOHATHS TEpMOJANHAMUKHU. [IepBoe Hauano TepMOAMHAMMUKHN. DHTAJIb-
nust. TermmoeMkocTs. TemnoTsl 00pa30BaHus, Pa3I0oKEHNUS U CTOPAHUSI XUMHUYECKUX COCTUHEHUI.
Bropoe nauano repmoauHaMuku. TepMoanHaMuueckue (GpakTopbl, ONpeesIonue HallpaBIeHHe
nporueccoB. TepMoaMHAMUYECKHE TOTeHIUaNbI. JleficTBUE 3aK0OHA TEPMOIMHAMUKHY B OOIIECTBEH-
HOM nuTaHuu. CYIIHOCTb TEIJIOBBIX MPOIIECCOB B OOIIECTBEHHOM MUTAHUH.

IIpakTHyeckue 3aHATHA

1. | Pemenue 3a1a4 no repMmoinHaMuke.(2)

CamocTtosiTesibHAs padoTa 00yyalommxcsi

PabGora ¢ koncrekroMm. Hammcatb COO6H_[CHI/ICZ ((TCpMOXI/IMI/IH».

Tema 1.3 PacTBoOpHblI.

Coaep:xxaHue




OOwas xapakrepucTrka pactBopoB. Konnenuus pactsopos. Bona kak pactBoputens. PactBopu-
MOCTb T'a30B B XKUAKOCTAX. B3auMHas paCTBOPUMOCTB KUAKOCTEM. PaCTBOPUMOCTB TBEPABIX BE-
mecTB B kuaAkocTsaX. Angpdysus u ocMoc B pactBopax. JlaBieHne HaChILIEHHOTO Tapa HaJl pacTBO-
pamu. TemnepaTypa KpUCTAUIM3AIMN U KHICHHUS pa30aBIeHHBIX pacTBOpOB. IIpomecc sxkcrpanuu.

HpaKaneCRne 3aHATHSA

1. | Pacuetsl ¢ uCnosib30BaHUEM MOHSTHIA: PACTBOPUMOCTD, PacTBOPHI. (3)

2. | Pemenwue 3a1a4 Ha HaXOXK/IEHWE MAacCOBOM J0JIM PACTBOPEHHOTO BemiecTBa. (4)

CamocrosiTejibHasi padoTa 00y4YarIuxcst

Pabora ¢ koHcnekToM. CooOuienue: «PacTBOpbl, IPUMEHSIEMbIE B MUILEBON POMBIIUIEHHOCTH).

Tema 1.4 XumMnueckas KHHe-
tuka. Karaans.

Coaep:xaHue

CKOpOCTh M KOHCTaHTa CKOPOCTH XUMHUYCCKOU peakinu. BnusHue TemmepaTypsl Ha CKOPOCTh XH-
Mudeckol peakiuu. KuHeTrnka npoueccoB BRINEYKU U CYIIKU MUIIEBBIX MPOIYKTOB B OOIIECTBEH-
HOM NUTaHUU. DHeprus aktuBanuu. Gotoxumuueckue peakiuu. Llennsie peakunu. ['omoreHHbIi
Y TETEPOreHHBIN Katann3. PepMEHTATUBHBINA KaTajus.

IIpakTH4eckue 3aHATHA

1. | Pemenue 3amau no reme: «XuMmudeckasi KWHETHKay.(S)

CamocTosiTejibHasi paboTa 00y4yaruuxcsi

Pabora ¢ KoHCTIEKTOM. O6H_II/IC CBCACHHA O KaTaJIu3cC.

Tema 1.5 DuekTpoxumusi.

Conep:xanue

IIpenmer anextpoxumun. CBOMCTBA paCTBOPOB AJIEKTPOJIMTOB. DJIEKTpUYECKasi IPOBOJIUMOCTD
pacTtBopoB 31eKTpoauToB. Konaykromerpus. Ocmornueckas Teopust Hepuera. [lotenuromerpust.
Bonbsramnepomerpusi. OKHCICHHE THILEBBIX )KUPOCOAECPIKAIIMX MPOTYKTOB. DIEKTPOPU3NIECKHE
METO]Ibl 00paOOTKH MUIIEBBIX MPOAYKTOB. DJIEKTPOIMATH3HbIE TPOIECCHI.

CamocTtosiTesibHAs padoTa 00y4yalommxcsi

Pabora ¢ koHcriekToM. Pemienue 3a1a4 U ynpaxxHeHUH.

Tema 1.6 AncopOuusi u no-
BE€PXHOCTHBbIE SIBJICHHUS.

Coaep:xaHue

CopOLuoHHbBIE TPOLIECCH U X BHIBI. AncopOuus. [IoBepXHOCTHAS aKTUBHOCTB. AJICOPOIIHS Ha
TpaHHMIIe TBEPO0E TeN0-Ta3. AncopOius Ha rpaHHLe TBEp0e Teno-pacTBop. [ mapodoOHOCTE
TUAPOPMIBHOCTD MOBEPXHOCTENH. AZCOpOLIMS HA TpaHUIle KUAKOCTb-ra3. OpueHTaus MOJIeKys B
MOBEPXHOCTHOM CJIO€ U CTPYKTypa 6uosornueckux memopas. [Iponeccsr necopOruu. Monoo6-
MeHHas ancopOrusa. [lonstne o xpomarorpaduueckoMm aacopOIMOHHOM aHanu3e. B3anmoneii-
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CTBHE MaKPOMOJICKYJ B paCTBOPE.

JlabopaTopHbie paGoThl.
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1. | M3ydenue nporiecca aacopOIun Ha TpaHUIIE TBEP0€ TEN0-pacTBop.(3)

2. | MI3ydenme nporecca ajacopOIuy Ha TpaHuIle TBEPAOoE Teao-ras.(4)

3. | M3ydyenue nporecca aacopOIiMy Ha TPAHUIIE KUJIKOCTh-Ta3.(5)

CamocrosiTesibHAsi paboTa 00y4a0ImMxcst

PabGoTa ¢ koHCIIEKTOM. BBRINOIHUTE YHOPpAXKHCHUA U OTBECTUTH HAa BOIIPOCHI.

KonTpoJsbHasi padora.

1. | Odusnygeckas xumus.(1)

Pa3pen 2. Kosstonanass xXuMus

Tema 2.1. Kosustonano- auc-

NMEPCHBIC CUCTEMBI.

Conep:xanue

Oo6mme cBenenus. Jlucnepcurie cucteMsl, ux kiaccudukanus. OcoOeHHOCTH KOJTOUTHO-
AUCIICPCHBIX CUCTCM. BpOyHOBCKOC JABMIKCHUC. OcMoTHUECKOE AaBJICHUC B JUCIICPCHBIX CUCTC-
Max. CeTMMEHTAlMOHHOE PaBHOBECHE.

JlabopaTopHble padoThbI

1. | [Tonyuenue KOJUIOUIHBIX CUCTEM.(6)

2. |Ilonydenue nucnepcHbIX cucteM.(7)

CamocrosiTes1bHAas padoTa 00y4ammxcst

PaboTta ¢ KoHCIIEeKTOM. BBIMONHUTG yrpakHEHUsI U OTBETUTH Ha BOIpockl. Pedepart: «/lucnepcHbie
CUCTEMBI B IIMILEBON POMBIIUIEHHOCTH).

Tema 2.2 I'mapo¢oOHBIE KOJI-
JIOUJIHBIE CHCTEMBI.

Coaep:xaHue

9HeKTpOKI/IHeTI/I‘leCKI/Ie SABJICHUS B TUCIICPCHBIX CUCTCMAX. CTpOCHI/Ie MUIICIII. HonyquI/Ie KOJI-
JJOUTHBIX CUCTCM. OnTuueckue u MOJICKYIIIPHO-KUHCTHYCCKUC CBOMCTBa KOJITOUMJHBIX CUCTCM.
3apsu1 KOJIJIOMJHBIX YaCTHII. Y CTOMYNBOCTH KOJIJIOUJHBIX CUCTEM. KOEll"y.]'If[III/ISI KOJUIOMIHBIX pac-
TBOPOB. HCHTI/ISaHI/IfL

CamocTtosiTesibHAsA padoTa 00y4aommxcst

Pabora ¢ koncrekroMm. Hammcath COO6H_ICHI/ICI «Ouncrka KOJUIOMJHBIX PACTBOPOB).

Tema 2.3 BoicokoMoOJIeKYIsIp-
Hbl€e COeJNHEHUS] — BasKHeH-
1Iasi COCTAaBHAA YACTh MPO-
AYKTOB IIUTAHHUSA.

Coaep:xanue yueOHOTro MaTepHaJia

Oo6mue cBenenus. benku, nX XUMHUYECKOE CTPOCHUE U AMUHOKHUCIIOTHBIN cocTaB. CBOMCTBA TIOJMMEPOB.
PacTBOpBI BEICOKOMONIEKYIISIPHBIX coennHeHni. HexoTopsle coiicTBa pactBopoB BMC. Temnosoe Bo3zeii-
CTBUE Ha OEJKM MUIIEBBIX MPOAYKTOB. YTIIEBO/IbI — BBICOKOMOJIEKYJISpHBIE MoHcaxapusl. M3menenue
YIJIEBOJIOB B TEXHOJIOTUYECKUX Mpoleccax. Poib 6enkoB 1 kpaxmana B xiebonekapHoM Npou3BoacTse. Ko-
arynsius pactBopoB BMC. Koanepsauus pactsopos BMC. Bemectsa, n3MeHstonye CTpykTypy 1 (pU3HKO -
XUMHYECKHE CBOWCTBA MUILEBBIX TPOIYKTOB.
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JlaGopaTropHble padoThbI

1. | W3yueHnue CBONCTB IIIIOKO3bI. (8)

12




2. | [IpoBenenune kauecTBEHHON peaknuy Ha Kkpaxmai. (9)

3. |IIpoBenenne kauecTBeHHBIX peaknmii Ha 6enku. (10)

CamocrosiTesibHAsi padoTa 00y4a0ImMxcst

PabGoTa ¢ koncrnexkTom. Pemenune 3aJa4 1 ynpamHeHI/Iﬁ. Harmmcartn COO6H_[CHI/ICZ <(BBICOKOMOJ'I6Ky-
JIAIPHBIC COCAVMHCHUA ).

Tema 2.4 CTyAHHU H reJin.

Conep:xanue

dus3uko-xuMuUecKue cBoiicTBa cTyaHe. Kenatuauposanue. Habyxanue. Hapymenue ycToi4nBoCTH pac-
tBopoB BMC. Ilponeccs cTpykTypooOpa3oBaHus B KOJUIOMIAHBIX cucTeMax. CHHEpe3uc, Wil OTMOKaHHE.

CamocrosiTesibHass padoTa 00y4YarIuxcst

Pabora ¢ koHciekToM. Penienue 3a1a4 v ynpaxHeHHi.

Tema 2.5 I'pyOoaucnepcHbie u
MHUKpPOreTeporeHHbie cucre-
MBI.

Conep:kanue

Cycnensun. Omynscun. O6paierue ¢a3 smyabcuit. MOIoKo Kak MPUPOIHAS IMYIbCHS. DMYIJILCHH B TIPO-
JyKTax oOIECTBEHHOTO MUTAHKA U TMUIEBON MpoMbluieHHocTH. O0mmas xapakrepucTuka neH. [Tenoobpa-
3oBaTenu. [leHooOpa3oBaHue B KOHIUTEPCKOM ITPOU3BOICTBE M MPUTOTOBICHUH CIAAKUX OO ASPO30JIH.

JlaboparopHbie padoThl

1. | U3yuenue rpy0oaMCIIEPCHBIX U MUKPOTE€TEPOreHHbIX cucTeM.(11)

KonTtposbHas pabora.

Konnmonnnas xumusi.(2)

CamocTtosiTesibHAst paboTa 00y4alOIIMXCs.

Pabora ¢ koHcniekToM. CocTaBiieHHuE KpOCCBOP10B. Pelienue 3a1a4d 1 ynpakHEHUH.

Paszngen 3. AHannTnueckass XUMHS

Tema 3.100111€ MOJI0KEHUSA U

INPHHIMIIBI aHAJIUTHYECKO
XUMHH.

Conep:xanue

CTpyKTypa COBpEeMEHHON aHAIMTUYECKOW XUMHUHU. MeTo/Ibl aHaJIn3a. AHAIUTUYECKHUE CBOMCTBA U
peakiuu BemiecTB. O01Ias cxema 1 CTaIui aHAIUTHYECKOTO TMpoliecca.

CamocrosiTesibHasi padoTa 00y4yauuxcst

Pabora ¢ koHcniekToM. Pedepar: «Mctopust pa3BUTHSI aHATUTUYECKON XUMUH ».

Tema 3.2 TeopeTuueckue oc-
HOBBLI AHAJIUTHYECKOH XHUMMUH.

Conep:xanue

(CriocoObI BBIpa)KEHUSI COCTaBa PacTBOPA. 3aKOH JEHCTBYIOIUX Macc. XUMUYECKOE PaBHOBECHE.
["'omoreHHble paBHOBecHs. | 'eTeporeHHbIe paBHOBECHUS B CUCTEME «PacTBOP-0cazok». JlpoOHoe
OCaXJICHHE.

JlaGopaTropHble padoThbI
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1. | OmnpezneneHue coaepkanus 6apysi B KpUCTAIUIMYECKOM Xjtopue 6apus.(12)

IIpakTnyeckue 3aHsATHS

1. | BeluncieHus: pacCTBOPUMOCTH 110 BEJIMYHMHE IIPOU3BEICHHS pACTBOPUMOCTH 110 U3BECTHOMN

14
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| PacTBOPUMOCTH.(6)

CamocrosiTesibHAsi padoTa 00yYarOmmXxcst

PaboTa ¢ koHCIekTOM. Perienue 3a1a4 u ynpaxkHeHH.

Tema 3.3 OcHOBHEBIE TUIILI
HCIO0JIb3YeMbIX XHMHYECKHUX
peaxkuuii.

Conep:kaHue

KoHCTaHTBI KHCIIOTHOCTH M OCHOBHOCTH. PeaKHI/II/I KOMHJ’IGKCOO6pa3OBaHI/IH. PeaKI_[I/II/I OKHCJICHUA-
BOCCTaHOBJICHHA.

JlaGopaTopHble paboThbI

IIpakTHyeckue 3aHATHS

1. | Beruucnenue pH B BOJHBIX pacTBOpax KUCIOT U OCHOBaHM.(7)

2. | CocTraBieHHe ypaBHEHUH OKUCIIUTEIBHO - BOCCTAHOBUTEIBHBIX PeaKIHid.(8)

CamocrosiTesibHass padoTa 00y4arIuxcst

PaboTa ¢ koHciekToM. Perienue 3a1a4 v ynpakHEeHUH.

Tema 3.4 KauecTBeHHBIH XH-
MHYECKHI aHaJIu3.

Conep:xanue

AHaMTHYECKHE Olepaliuy U peakiuu. TpeOoBaHus K HUM. AHAIUTHYECKUE PEaKTUBBI. TexXHUKa
BBITIOTHEHM aHajm3a. MeTo bl KaueCTBEHHOTO aHajm3a. KauecTBeHHBIN aHaian3 KaTuoHOB. Kade-
CTBEHHBIN aHaJIW3 aHMOHOB. KaduecTBeHHBIN aHaIW3 HEU3BECTHOIO BenlecTBa. OCHOBBI KAYeCTBEH-
HOT'0 AHAJIN3a OPraHUYECKUX COCTMHEHUN.

JlabopaTopubie padoThl

1. | KayectBenHblit aHanu3 aHnoHOB.(13)

2. | KauecTBeHHBII aHAJIN3 HEM3BECTHOTO BemecTBa.(14)

3. | KauecTBeHHbIH QyHKIIMOHANBHBIH aHAN3.(15)

CamocrosiTe1bHAas padoTa 00y4ammxcst

Pabota ¢ koHCIEKTOM. BBINOTHUTH YIpa)KHEHUS! M OTBETUTh Ha BOIIPOCHI.

Tema 3.5 DiieMeHTBI METPOJIO-
THM XHUMHYECKOr0 aHaJIu3a.

Conep:xaHue

Croco0ObI BEIpaXXCHHS KOJTMYECTBEHHOTO XUMHYECKOTO COCTaBa BEIIECTBA. JTAIbl KOJIMUECTBEH-
HOr0 XuMu4eckoro aHanusa. [Ipeacrapnenue pesynprara aHajin3a. 3Hadamye nu@psl.

CamocTtosiTesibHAs padoTa 00yyalommxcsi

Pabota ¢ KOHCTIEKTOM. BBINMOIHUTD yrpa)XXHEHHsI U OTBETUTh Ha BOIIPOCHI.

Tema 3.6 KosinuecTrBeHHBIH
XUMHUYECKHI aHAJIN3.

Conep:xaHue

['paBumeTpuueckuii ananus (rpaBuMetpus). Tutpumerpuueckuit ananus (tutpumerpus). Kucnor-
HO-OCHOBHOE TUTpOBaHue (mpotoiautomeTpusi). KoMmmiekconomerpuieckoe TutpoBanue. OKUCIH-
TeIHHO-BOCCTAHOBUTENIBHOE TUTPOBaHKE (okcuaumMeTpusi). OcaaureabHoe TUTpoBaHue. buonoru-
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YECKUEC MCTOAbI aHaJIM3a.

IIpakTnyeckue 3aHsATHS
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1. | Pacuets! B rpaBuMeTprUUecKOM aHaiusze.(9)

2. | BeruncneHne KOHIIGHTPAIMU HOHOB TUAPOKCOHUS U THapokcuaa, pH u pOH B pa3Hble MOMEH-
ThI TUTpOBaHUs1.(10)

CamocrosiTesibHasi padoTa 00y4a0IMXxcst 3
Pabota ¢ koHCIEKTOM. BBINOJIHUTH YIPa)KHEHUS! M OTBETUTh HA BOIIPOCHI.
Tema 3.7 DnexkTpoxumuye- Conep:kanue a
CKHe MeTO/Ibl AaHAJIN3A. OO0mast xapakTepUCTUKA METOJIOB aHAIN3A U MX Kinaccudukaims. O01mas xapakTepucTHKa TOTECH-
IUOMETPUYECKOI0 METO/Ia aHANIK3a. DJIEKTPObl CPABHEHUS U MHAUKATOPHBIE 3JIeKTpoibl. Crioco-
OBl IOTEHIMOMETPUYECKOTO aHAJIM3A.
JlaGopaTopHble padoThI
CamocrosiTe/ibHasi padoTa 00yyaoumuxcst
Pabota ¢ koHCIEKTOM. BBINOJHUTH YIpa)KHEHUS! M OTBETUTh HA BOIIPOCHI.
Tema 3.8 CnexkTpockonuye- Conep:xanue 4
CKHe METOIbI aHaAIHu3a. OO0mrast XxapaKTepPUCTHKA CIIEKTPOCKOMMYECKIX METOIOB M MX Kilaccu(uKanus. DIEeKTpOMarHur-
HOE M3JTy4EHHUE U €T0 B3aUMOCHCTBHUE C BemecTBOM. KOMITIOHEHTHI TPUOOPOB ISl CIIEKTPATEHOTO
aHaynu3a. ATOMHbBIE CIIEKTpaJIbHbIe METOIbl. MONIEKyIIpHBIEC CIIEKTPalIbHbIE METOAbI. MoneKysip-
HO-a0CcOpOIMOHHBIN aHaNNM3 B HH(pakpacHou obimactu. PedpakromMmerpudeckuii aHamus.
JlabopaTopHble paGoThI 1
1. | W3yuenue npubopa i cekTpajibHOTro aHann3a.(16)
CamocTtosiTesibHAs padoTa 00yyalmmxcsi 3
PaboTa ¢ KOHCIIEKTOM. BBINOJIHUTH ylIpaskHEHUsI U OTBETUTH HA BOIIPOCHI.
Tema 3.9 Xpomarorpadus. Copepxanue A
Cop6uust — ocHoBa xpoMatorpapuu. XpomaTtorpapuueckuit mpouecc. OCHOBHbIE MOJIOKEHHUS.
Bunst v BapranTel XpoMaTorpadguu. XapakTepuCcTUKa OTAETbHBIX BUJIOB XpOMaTOTpadudecKux
METOJIOB.
JlaGopaTopHble padoThI
KonTtpoJsbHasi padora.
Ananutrueckast Xumusl.(3)
CamocTtosiTes1bHAast paboTa 00y4aOImmMXCcst 1
PaboTa ¢ KOHCTIEKTOM. BBINOIHUTH YIpa)KHEHUSI K OTBETUTH HAa BOIIPOCHI.
BCEI'O: 198

1.- o3HakoMuUTENbHBIN (Y3HaBaHUE paHEE U3YUYEHHBIX 00BEKTOB, CBOWCTB);
2.- peTpOTyKTUBHEIN (BBITOIHEHHE ACATEIBHOCTH TI0 00pa3ily, MHCTPYKIIMU WIIN TIOJ PyKOBOJICTBOM)
3. - IPOIYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSTEIILHOE BBINOJIHEHUE JESITEIbHOCTH, PELICHNE POOIEMHBIX 3a/1a4)
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4. YCJIOBUS PEAJIMZALIMU ITPOTI'PAMMBI JIUCHUIIVINHBI
4.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecre4eHUuI0

Peanmusanus mporpaMMbl TUCHMIUIMHBI TpeOyeT Haiuyusg ydeOHOro kKabuneta «XHUMHMY.
O6opynoBanue yueOHOTo kaOMHeTa: MaKeThl, MOJIENI, TEXHUYECKUE Cpe/icTBa TeXHHUUeCKHue CpeicTBa
00y4eHus:

MynbsTUMEAMA TIPOEKTOP.

HIraruB ans npobupok Ha 20 rae3n. KoMIuiekT nocyasl Ui 1€MOHCTPAIIMOHHBIX OMBITOB 110 XHMHH.
Kommiekr kon6. Kommiekr mepHoit mocyabl. KomrmiekT mnopTpeToB ydeHBIX-XUMHUKOB. Cepuist
cnpaBoyHbIXx Tabmuy no xumuu («Ilepumonmmyeckas cuctema Xxumuuyeckux oanementoB JI.U.
MenpeneeBa», «PacTBOpUMOCTb COJIEH, KUCIOT U OCHOBAaHMHM B BOAE», «DJIEKTPOXUMUYECKUN Pl
HanpspKeHUM MeTtaiioB», «OKpacka HMHAM-KAaTOpPOB B pa3iM4HbIX cpenax»). HarpesarenbHble
PUOOPHI (AIEKTPOILTUTKA, CIIUPTOBKA).

4.2. UadopmanuonHoe odecrieueHne 00y4eHust

IlepeueHb pexkoMeHaYyeMbIX Y4YeOHBbIX M3JaHHUii, UHTepHeT-pecypcoB, A0NOJHUTEIbHON JUTe-
paTypsbl

OcCHOBHBIC HCTOYHHKH:

l.®Ousnueckass W KoyslougHas XuMHs (B OOILIECTBEHHOM MUTaHUM): YyueOHoe mocobue/ C.B.
['opOynuosa, O

A. Mymnosiposa, E.C. OpobGeiiko, E.B.®engopenko. — M.: Ansdpa-M: UHOPA-M, 2015. — 270c.

2. AHanuTH4ecKas XuMus : y4eO. s CTyn. ydpexkneHuit cpea. A64 mpod. obpasosanus / [HO. M.
I'my6Goxkoe, B. A. I'onoBaueBa, }O. A Edbumosa u np.]; mox pea. A A Mmenko. — 8-e u3z., crep. — M.
: I3natenbckuii neHTp «Axagemus», 2017.—320 c.

3. benuk B.B. ®u3nyeckas u KojuiouHas XuMusl. - : M3narenbckuii meHTp «Axagemus», 2017.

4. Nomonapawn 1., ITapkun K. JI., ®ernema .P. Xumus numieBbIx NpoayKToOB; Mep ¢
anrin.M:IIpodeccus, 2015.

5. JIykpsaHoB A.b. ®usndeckas u koutonaHas xumus. -M: Xumus, 2015.

6. 'opOynuoBa C.B. ®usndeckas u KoJuIoMIHas XUMUS (B 00IIECTBEHHOM MUTAaHUM). M31aTenbCTBO:
Anwda-M, 2015r.

7.Tabpuensn O. C. Xumus : yueb. Ans CTyHd. yupexaeHui cpen. mpod. obpasosanus / O. C.
["abpue-nan, U. I'. OctpoymoB. — 7-e u3n., crep. — M.: M3narenbckuil HeHTp «Akanemusi», 2017.

8. I'abpuensn O. C. Xumus 11 npodeccuil u crenualbHOCTeH TeXHHUecKoro nmpoduis : yueOnuk O.
C. TI'abpuensu, U. I'. OctpoymoB. — 3-e u3f., crep. — M. : U3parensckuit HeHTp «Akanemus», 2016.
9. ®usnyeckas ¥ KOJUTOUIHAS XUMUS (B OOIIECTBEHHOM IMUTAaHUH): Y4eOHOM mocodue.- M.: Anbda —
M: Undpa - M, 2016

JlonoIHUTe/IbHbIE HCTOYHUKH:

1.COOpHUK HOPMAaTUBHBIX TOKYMEHTOB. XuMus. denepanbHblii KOMIOHEHT rOCyJapCTBEHHOIO CTaH-
naprta. —M.: [Ipoda, 2017.

2T'abpuensa O.C. Xummsa. 10 xmacc: Hacronmbnas kuura yuurenst/ O.C. TabpuensH,
N.I".OctpoymoB.—M.: JIpoda, 2017.

3.I'abpuensan O.C. HacronbHas kuura yuurens. Xumus. 11 knace. B 2. —M.: Ilpoda, 2017.
4.T'abpuemnsa O.C. OOmias xuMus B TecTax, 3aj1a4ax, ynpaxueHusx. 11 kiacc: M.: [Ipoda, 2017.
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5. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHBI
KoHTpomnb U olLleHKa pe3ysbTaTOB OCBOEHUS AMCLUIUIMHBI OCYIIECTBIISIETCS MIPENojaBaTesieM B
nporecce NpOBEICHUS MPAKTUYECKUX 3aHATHN U 1a00paTOpHBIX padoT, TECTUPOBAHMS, a TAKXKE BBI-
NOJIHEHUs1 00yYaroIMMUCS HHANBUYaTIbHbBIX 3aJJAaHUH, IPOEKTOB, UCCIICAOBAHUIM.

PesynbraTel 00y4YeHUs @DopMBI U METO/IBI KOHTPOJISL U
OCBOCHHBIC YMEHHS, YCBOCHHBIC 3HAHUS OILICHKU Pe3yJbTaTOB O0YYCHUS
B pezynomame oceoenusn oucyuniunsl 06yyarouuics
00J1JICEH yMemb: KoHTpoasHbIe pabOTHI
O TPHUMEHSTh OCHOBHBIE 3aKOHBI XUMHUH ISl PEIICHUS [TpakTuueckue paboOTHI.
3aja4 B 00J1acTH MPOoeCCHOHATLHOMU AeaTenbHOoCTH;  |[JlabopaTopHbIe paboTHI.
0 HUCIOJB30BaTh CBOMCTBA OPraHMYECKHUX BEIIECTB, TectupoBanue.

AUCHICPCHBIX U KOJUIOWAHBIX CUCTEM IJIA OIITUMH3a- Y CTHRIN OIIpocC.
MKW TEXHOJOTUYCCKOIr'o ImMpouecca,
O OIIMChIBATh YPABHCHHUSIMH XMMHUYCCKUX peaKI_lI/Iﬁ

IIPOLIECCHI, JIEXKAILUE B OCHOBE IIPOU3BOCTBA IIPO- TectupoBanue

JIOBOJIbCTBEHHBIX IIPOIYKTOB; KoHTposbHbIEe pabOThI
O TPOBOJHTH PACUETHI IO XUMUYECKUM (HopMyIam u [TpakTuueckue paboOTHI.

YpaBHEHUSIM PEaKLUy; JIaboparopHble pabOTHI.
0 HCIIOJIb30BaTh T1a0OPaTOPHYIO MOCYy U 000pyaO- Y cTHBIN ompoc.

BaHUE;
0 BI)I6I/IpaTI> METOA U X0 XUMMHYECCKOI'O aHaJIu3a, IoA-

OupaTh peaKkTUBBI U aNNaparypy; KoHTposbHbIe paboThI.
0 IPOBOIMTH KAYECTBEHHBIE PEAKLIMU HA HEOPraHUYe- [IpakTuueckue paboOTHI.

CKHE BELIECTBA U MOHBI, OT/IENIbHbIE KJIacchl opranu-  [JlabopatopHbie paboThI.
YEeCKUX COCIUHCHHI,

O BBINOJHATH KOJIMUYECTBEHHBIE PacUyeThl COCTaBa Be-
IIeCTBa 10 pe3ylbTaTaM U3MEpPEHUN;

0 coburoJaTh MpaBUila TEXHUKN 0€30IaCHOCTH NPU [TpakTuueckue paboOTHI.
paboTe B XUMHUYECKOH 1abopaTropuu; JIaGopaTopHble pabOTHI.

B pesynomame oceoenus oucyuniunvi obyuarowutics

00J1ICeH 3HAMb.!

O OCHOBHBIE MTOHATHUS U 3aKOHBI XUMHU;

0 TEOpPETUYECKHUE OCHOBBI OpraHUYecKoM, (pU3NUecKoH,
KOJIJIOUJTHON XUMHH;

0 TIOHSTHE XMMUYECKON KUHETUKU M KaTajn3a,

0 KJaccH(UKalNI0 XMMUYECKUX peaKIiii U 3aKOHOMep- KonTtposnbHbie paboThI.
HOCTHU UX MPOTEKAHHUS; [TpaxkTuuyeckue paboTHI.
0 oOpaTtuMble 1 HEOOpaTUMble XMMUYECKHE PEAKIINH, JIaboparopHble paboOTHI.

XUMHYCCKOC PABHOBCCUEC, CMCIICHUC XUMHWYCCKOT'O
paBHOBECHUA 11O HeﬁCTBHCM Pa3JIMIHBIX q)aKTOpOB;

O OKHCIHTEJIbHO-BOCCTAHOBHUTEIBHEIC peaximu,
peaxkiuyu HOHHOTO OOMEHa;

0 TUIIPOJIU3 COJIEH, JUCCOUUALNIO ATIEKTPOJIUTOB B BOA- KonTtponbHbIe pabOTHI.
HBIX PACTBOPAX, MOHSATUE O CHIIBHBIX U CIIA0BIX DJIEK- [TpakTrueckue paboOTHI.
TPOJIUTAX; JIaGopaTopHble pabOTHI.

0 TeruIoBOM d(hPeKT XUMUUIECKUX PeaKInil, TePMOXU-

MHUYECKUE YPaBHEHU,

0 XapakTEPUCTUKU PA3IMYHBIX KJIACCOB OPTraHUYECKUX KoHnTpomnabsHbIie paboTHI.
BEIIECTB, BXO/AIINUX B COCTAB ChIPhSl U TOTOBOM MUIIIE- [IpakTuyeckue pabOTHI.
BOM MPOIYKIINH; JIabopaTopHbIe pabOTHI.
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CBOWCTBA paCTBOPOB M KOJUIOMIHBIX CUCTEM BBICOKO-
MOJICKYJISIPHBIX COeIMHEHMIA;

JMCIIEPCHBIE U KOJUIOWIHBIE CUCTEMBI UIIEBBIX TPO-
JLYKTOB;

POJIb ¥ XapaKTEPUCTHKH OBEPXHOCTHBIX SIBICHHUH B
NPUPOJHBIX U TEXHOJIOTUYECKUX MPOLIECCaX;

OCHOBBI AaHAJTUTUIECKON XUMHU;

OCHOBHBIE METO/IbI KJIACCHUECKOTO KOJINYECTBEHHOTO U
(U3UKO-XUMUYECKOTO aHAIN3a;

Ha3HA4YCHUE U NIPaBUJIa UCIIOIb30BAHUS 1a00OPATOPHO-
ro 000pyI0BaHUS U anmapaTypsl;

METO/bI U TEXHUKY BBITIOTHEHUS! XUMUYECKUX aHAIHU-
30B;

npueMsl 0e30macHoi paboThl B XUMHYECKOM TabopaToprn

KoHTposbHbBIE padOoTHI.
[[pakTHyeckye paboTHI.
UTaGopaTopHbIe pabOTHI.

[[pakTHueckue paboThI.
UlaGopaTopHbIe pabOTHI.

[IpakTHueckue paboThI.
UTaGopaTopHbIie pabOTHI.

[IpakTHuecKre padoTHI.
JTaGopatopHbie paboTEHI.
[DK3aMeH
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