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1. OBBEM JUCIHUIIJIMHBI
Bcero: 4 3aueTHBIX eAUHULIBI TPYI0eMKOCTH (144 akageMUueCKUX 4acoB)

3aounas ¢popma o0yueHus

N Ha Bcro Cemectp
Bun yaeOHO# paboThI
JUACLUIUTUHY 7

AyauTopHbIe 3aHATHS (KOHTaAKTHas padoTa ¢
npenojaBartejieM), BCero 4acoB 20 20
B TOM 4HCJI€:
Jlexnun 10 10
JlaboparopHbie pabOTHI 10 10
CamocrosiTesibHasi padoTa, BCero 4acoB 124 124
B TOM 4HCJI€:
KoHnTtposbHas pabota 18 18
[ToaroroBka K 3K3aMeHy 27 27
Jpyrue Buapl caMOCTOSTENIbHON pabOThI 79 79
Buja npoMeKyTOYHOM aTTeCTAlMHU JIK3aMeH JIK3aMeH
OO01mas Tpy10eMKOCTb THCIUIIIUHBI U TPY10€MKOCTb 110 144 144
ceMecTpaMm, 4acoB




2. MECTO JNCIIAIIJIMHBI
B CTPYKTYPE OGPA3OBATEJIBHOM TPOT'PAMMBbBI

HucuuruinHa «MeToapl aHajin3a B OMOTEXHOJIOTMYECKUX ITPOM3BOJCTBAX» OTHOCUTCS K
00s13aTeNIbHONM YacTH JUCHUIUIMH Ojoka 1. M3ydeHne MUCHMITIMHBI 0a3upyeTcsl Ha pe3ysibTaTax
00yueHUsl, ChOPMHUPOBAHHBIX MPU U3YUEHUH CIEAYIOIUX TUCLUIIIMH!

— AHanuTH4ecKas XMMUS;

— BBenenue B GMOTEXHOJIOTHIO,

— IIpoueccr! u anmapaTsl OMOTEXHOJIOTUH;

— Kunterounast 6uorexnosorus;

— buokaratanutuyeckue, OMOCUHTETHUECKUE, OMOCEHCOPHBIE TEXHOJIOTHH;

— MeTob! KOHTPOJIS U CePTUPHUKALMU OMOTEXHOJIOIMUECKUX TPOU3BOJICTB;

— IIpoMbiniuieHHast MUKPOOHOJIOTHS U OMOTEXHOJIOTUS;

—bosb1110# TpakTUKYM 110 OMOTEXHOJIOTUH.

Pesynprathl 00y4eHHs TO JUCHUIUIMHE HEOOXOIMMBI JJIsl OCBOCHHUS MOCIETYIOLINX
JUCLUIUINH:

— bro6e30macHOCTh ¥ TEXHOTEHHBIE PUCKH B OMOTEXHOJIOTHH;

— be3onacHocTh 3KcmIyaTaluu GMOTEXHOJIOIMYECKUX YCTAaHOBOK;

— buorexHonornyeckue nporecchl B NPOMBIIUIEHHOCTH;

— MeTobI MaTEMaTHUECKOM CTATUCTUKU B OMOTEXHOJIOTHH;

— OCHOBBI UI1IEBOI OMOTEXHOJIOTUH.

3. INTAHUPYEMBIE PE3YJIbTATbBI ObYYEHUSA

[lenbto ocBOEHUS MUCHUIUIMHBL SIBISIETCA (POPMHUPOBAHUE Yy OOYHArOIIMXCS LEIOCTHOU
CUCTEMBbI 3HAaHUH ¥ IIOHUMAaHUSI OCHOBHBIX XMMHUYECKUX M MHCTPYMEHTAJIBHBIX METO/I0B aHAJIN3a
OMOTEXHOJIOTrMYECKOM IIPOU3BOJICTBE

3aauyaMy AUCLUIUIMHBI SABJISIOTCS Pa3BUTHE MPEICTABICHUNH O COBPEMEHHOM COCTOSIHUU
U IEpCIEKTUBAX PAa3BUTHS METOJOB XUMHUYECKOIO aHaiu3a B OMOTEXHOJIOTMH; pa3BUTHE
CIOCOOHOCTH  MCIIOJIb30BaTh  IOJIyYE€HHbIE 3HAaHMs B  O0JAcTAX  [O3HABATENbHOM U
npodeCCHOHAIBHON c(hephl;

Komnereniuu, popmupyeMble B pe3ysibTaTe OCBOCHUS TUCIUITIIMHBL:

— CHOCOOHOCTh M3y4yaTh, aHAJIM3UPOBATh, UCIOJB30BAaTh OMOJIOrHYECKHE OOBEKTHI U MPOLIECCHI,
OCHOBBIBAsICh Ha 3aKOHAX U 3aKOHOMEPHOCTSAX MaTeMaTHUeCKUX, (GU3NUYECKUX, XUMHUYECKUX U
OMONIOrMYeCKHUX HAyK U uX B3aumocss3sax (OI1K-1);

— CIOCOOHOCTh MPOBOAMUTH IKCHEPUMEHTATbHbIE HCCIECAOBAHUS M HCIBITAaHUS MO 3aJaHHOM
METOJMKE,  HaOMIOJeHUss M Hu3MepeHus, oOpabaTeiBaTb U HHTEPHPETHUPOBATH
HKCIIEpUMEHTANIbHbIE JIaHHbIE, IPUMEHS MaTeMaTuyeckue, pusnueckue, GU3NKO-XUMUUYECKHE,
XHUMHUYECKHEe, Ononorndeckue, Mukpoobuonornueckue meroast (OI1K-7).

B pe3ynbrate u3yueHus: AMCUUITINHBI 00yYaIOLIUICS TO0JIKEH:

— 3HaTh TEOPETUUYECKHE OCHOBBI KJIIACCUYECKUX M COBPEMEHHBIX XMMHUYECKUX U (PU3HKO-
XUMHYECKHX  METOJOB  aHajW3a, TPUHIWIBI  BBIOOpPa  METOMOB  KadeCTBEHHOTO U
KOJINYECTBEHHOTO COCTaBa BEIIECTBA, METOJbl METPOJIOTUYECKON O0O0paboTKH pe3yabTaToB
ananmsa (OITK-1);

—YMeTh BbIOMpPAaTh HEOOXOAWMBIE METOIbl KOJIMYECTBEHHOI'O aHAIM3a Uil KOHTPOJIS
KayecTBa NPOAYKIIMM Ha BCEX CTAAMSIX TEXHOJOTHMUYECKOTO Ipolecca W MPHUMEHSITh HX B
NPAaKTUYECKON AEATeNbHOCTH; OOOCHOBBIBATH JOCTOBEPHOCTH IOJYUYEHHBIX PE3yJbTaToB U C
UCIIOJIb30BAHUEM METOI0B MaTeMatuieckoi cratuctku (OITK-7);

— Brageres HaBbIKAMHU BBINIOJHEHHS KAaYECTBEHHOI'O M KOJMYECTBEHHOIO aHajiM3a M
paboTbl Ha COBPEMEHHOM aHAIWTHYECKOM OOOpYIOBAaHWHW; OCHOBHBIMH IIpUEMaMU
METPOJIOTUYECKON 00pabOTKU M KOHTPOJIS KaduecTBa pe3yabraToB ananuza (OI1K-1, OIIK-7);



WMHanKaTopsl U IECKPUNITOPBI YaCTH COOTBETCTBYIOIIEH KOMITETEHIINH, (popMupyemoii B
npolecce U3y4eHus AUCHUILUINHBL «MeTobl aHanu3a B OMOTEXHOJIOIHYECKHX MPOU3BOJCTBAXY,
OLICHUBAIOTCS IIPH ITIOMOIIH OLIEHOYHBIX CPEICTB.

[Inanupyemblie

Pe3yNIbTaThI

06y‘leHI/I5{ 10  JUCHUIIIIMHE

«MeTtoapl

aHallu3da B

OMOTEXHOJIOIMYECKHUX ITPOU3BOJCTBAX», MHAUKATOPHI JocTrxkeHus komnerenuuid OIIK-1, OIK-
7, mepeueHb OLEHOYHBIX CPE/ICTB.

Ne Kon HaumenoBanue Kon [Inanupyemsble HaunmenoBanue
/o HHAWKATOpa HHAWKATOpa IJIAaHUPYEMOI'O PE3YIBTATHI OLCHOYHBIX
JOCTUKEHUS JOCTUKEHUS pe3yJibrara o0yueHHs CPEICTB
KOMIICTCHIINUN KOMIICTCHIINU O6y‘IeHI/I5[
1. 3HaTh TEOpETHUYECKHE 3HaHne pe3yIabpTaThl
OCHOBBI TEOPETHYCCKUX OCHOB | 3aIUTHI
KJTACCHYECKUX u KJIACCHYECKHUX U | 1abOpaTOPHBIX
UI-1onk1 COBPEMEHHBIX 3 (UA-1onk.1) COBPEMEHHBIX pabor, 3a7a4u
XUMHUYECKHX u XUMHYECKHX U | KOHTPOJIBHOM
(PU3UKO-XUMHYCCKUX (U3UKO-XMMUYECKUX | pabOThI, BOMPOCHI
METOJIOB aHalIh3a. METOJIOB aHalln3a. JK3aMeHa
2. W-2 onk1 YmeTh BeiOHpars | Y (U-2 ork-1) YMenue BBIOMpATh | Pe3yabTaThl
HEO0OXO0IUMBIC HE0OXO0IUMBIC 3aIUTHI
METOJIbI METOJTbI nmabopaTOPHBIX
KOJIMYECTBEHHOTO KOJMYECTBEHHOTO pabot
aHaJIM3a TUTST aHaIM3a JUTSE
KOHTpPOJISI ~ KadecTBa KOHTPOJSI ~ KadecTBa
MIPOAYKIIUHI TIPOAYKITUH
3. W-3 onk-1 Bunagers  mHaBbikamu | B (M-3 ork.1) Brnanenne HaBBIKaMH | Pe3yJIbTATHI
BBITIOJTHEHUS BBITIOJTHEHUS 3aIUTHI
KaueCTBEHHOTO u KaueCTBEHHOTO U | J1abOpaTOPHBIX
KOJIMYECTBEHHOTO KOJIMYECTBEHHOTO pabot
aHanmu3a U paboTHl Ha aHanmu3a U paboThl Ha
COBPEMECHHOM COBPEMCHHOM
AHATUTHYECKOM AHATMTUYECKOM
00opyIoBaHUH 000pyIOBaHUH
4, WNI-1 onk.7 3HaTh ocHoBHbIe | 3 (M/-1 ork.7) 3HaHue OCHOBHBIX | pe3yJIbTaThl
XUMHUYECKHE u XUMHYECKHX U | 3aluThl
HHCTPYMCHTAJIbHBIC HHCTPYMEHTAIBHBIX 1a00paTOPHBIX
METOJIbI aHaJM3a METOJIOB aHanmm3a | paboT
OMOTEXHOJIOTHUECKOM OMOTEXHOJIOTHICCKOM
MIPOU3BOJICTBE TIPOU3BOJICTBE
5. W-2 onk-7 VYmers npoBoauth | Y (UJ-2 onk.7) YMeHre  TpPOBOJUTH | PE3YJIBTATHI
IKCICPUMEHTAIbHBIC 9KCIEPUMEHTAILHBIC 3aIIUTHI
UCCIIEIOBAHU u HCCIIeIOBAHUS U | 1abOpaTOPHBIX
UCIIBITAHUS 1o HCTIBITAHUS mo | pador
3aIaHHOM METOINKE 3aJaHHOM METOIUKE
6. W-3 onk-7 Buagers ocuoBubiME | B (M-3 ork.7) Bnanenne pe3yIbTaThI
pUeMaMu OCHOBHBIMH 3aIUTHI
METPOJIOTHYCCKOM pUeMaMHu nabopaTOPHBIX
00paboTkn u METPOJIOTHYECKON pabot
KOHTpOJISI ~ KadecTBa 00paboTkn u
Pe3yJabTaTOB aHAIN3a KOHTPOJISI ~ KadyecTBa

pE3yJIBTATOB aHATH3a




4. COAEPKAHUE JUCIUIIJINHBI

4.1. YyeOHO-TEeMAaTHUYECCKUH TIVIAH
3aounas ¢gopma o0OyueHus

Home KoaunuecTBO 4acoB
P HanmeHoBaHue pa3jea, KOHTAKTHOM pa0doThl ¢ NpenoaBaTeiemM
PyGe:xx | pasngeaa,
TeMbI JlaboparopHble
TeMBbI Jlexuu
padoThI
1 BBenenue 2 -
MeTtposnoruueckoe
o0ecrieueHre aHATUTHYECKOTO
2 KOHTPOJIS 2 —
OHMOTEXHOJIOTHUECKUX
Py6ex 1
MIPOU3BOJICTB
3 KauecTBeHHLIN ananus 5
OPraHWYECKUX COCTMHCHHM
4 N30paHHbIE METOIBI 5 4
TUTPUMETPHUYECCKOTO aHAIHM3a
XpoMmartorpadgruiueckre MeETOEI
PyGex 2 5 p pad 2 6
a”HaJIM3a
Bcero: 10 10

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHI

Tema 1. BBenenne

OCOOEHHOCTH ~AaHAJIUTUYECKOTO KOHTPOJS TEXHOJOTMYECKUX IPOLIECCOB  PA3IMUHBIX
OMOTEXHOJOTMYECKUX TPOU3BOACTB (MPOM3BOACTBO JIEKAPCTBEHHBIX BEILIECTB, MHUIIEBBIC
OMOTEXHOJIOTMH, ONOTEXHOIOTUYECKHE METO/IbI)
Tema 2. MeTpoJiorudeckoe odoecrnedeHre AaHAJTUTHIECKOT0 KOHTPOJIS OMOTEXHOJIOTHYeCKHUX
MPOMU3BOACTB

3akoH 00 oOecneueHHMM €IUHCTBA M3MepeHMH. BaxHelnne TMOHATHS METPOJIOTHH.
OtajoHbl, nepeaada pasmepa eauHul. llokazaTenu KauecTBa METOJUK KOJUYECTBEHHOTO
XUMHYECKOTO  aHaun3a. MeToapl OLEHKM  IOKa3aTeled  TOYHOCTH, IPABWIBHOCTH,
npeunsnoHHocTd. CraHpapTHble 00pasubl, TpeOoBaHUs, MNpeabsaBisieMble K HUM. OO01acTh
NPUMEHEHHS CTaHAApPTHBIX 00pa310B. OCHOBHbBIE METPOJIOIMUYECKHE MOHATHS U NPEACTAaBICHUS:
U3MEpEeHHe, METOJIbl M Cpe/ICTBa M3MEPEHHil, MeTpoJoruuyeckue TpeOoBaHUS K pe3yibTaTam
U3MEpEeHUl, OCHOBHBIC MPUHLUIBI M CIOCOOBI OOECIEYEeHUs: JOCTOBEPHOCTU Ppe3yJbTaToOB
M3MEpEHM, MOrpemHocTH. AHanuTHuyeckuil curnai. M3mepenue. OCHOBHBIE XapaKTEPUCTHKHU
METO/Ia aHaJIn3a: IMPaBUIBHOCT M BOCHPOM3BOJUMOCTb, KOI(QQUIMEHT YyBCTBUTEIBHOCTH,
npenen  OOHapyXeHHs, HWXKHSIS W BEpXHSAS TPaHULBl  OMNPENENSIEMbIX COJEp>KaHUM.
KauecTBeHHBIN aHaANN3 OPraHMYECKUX COEAMHEHMM KaK METOJ ONPENENICHUs IOJIMHHOCTH
JIEKAPCTBEHHBIX MPENAPaTOB
Tema 3. KauecTBeHHbIH aHAIN3 OPraHMYECKHUX COCAUHEHHE

Nnentuduxanus cnupToBOro U (PeHONBHOr0 THAPOKCHIIOB, KapOOKCHIIBHOM, albIeruIHoN
U CIIOKHOA(UPHON TpyII, NTEPBUYHON apoMaTHUYecKON M aau(aTudeckoil rpymi, BTOPUYHONW U
TPETUYHOM aMHHOIPYNI, aMUIHOW TpPYIIBIl, APOMATUYECKONM HUTPOIPYNIbI, AHHOHOB
OpPraHUYeCKUX KHCIIOT, UICHTU(UKALUS 110 CTPYKTYPHBIM (pparMeHTaM.
Tema 4. U30paHHbIe MeTOAbl THATPUMETPHYECKOI0 AHAIU3A




Mertoas! TuTpuMeTpudeckoro ananmusza. Knaccuduxanus. TpeOoBanus, mpeabsBisieMble K
peakuuu B TUTUPUMETPUYECKOM aHaln3e. BHUIpl TUTpUMETPUYECKHX OIPEIEICHHN: IpsMOe,
oOpaTHOe U KOCBeHHOe TuUTpoBaHMe. [lepBuuHble crannaptbl. @PuxcaHaibl. BTopuunble
cTaHzapTsel. Bunabl kpuBblx TuTpoBaHudA. llorpemHocTd THTpOBaHMs. ABTOMAaTHYECKHE
TUTPATOPHI.

OcHoBbl MeTOna. ITocTtpoeHne kpuBbIX TUTpOBaHMs. PaKTOpHI, BIMAIOIIME HA XapakKTep
KpUBBIX TUTpPOBaHUA. KHCIOTHO-OCHOBHOE THUTpPOBaHME B HEBOAHBIX cpepax. KwuciorHo-
OCHOBHBIC PEAKIIMU B aM(UIIPOTOHHBIX, allPOTOHHBIX U CMEIIAHHBIX pacTBOpUTENAX. BiusHue
pacTBOpUTENsT Ha KHCIOTHO-OCHOBHBIE CBOWMCTBA pPACTBOPEHHOTO  COENMHEHHs. BvIOOp
pacTBOpUTENs Ul HEBOAHOIO TUTpOoBaHUs. TuTpanTsl MeToAa. OOHapy)eHHe KOHEUHOH TOUKH
tuTpoBanusa. OnpezneneHue CIabbIX KHCIOT M OCHOBAaHUI METOJIOM HEBOJHOTO THUTPOBAHHSL.
KucnorHo-ocHoBHble uHAMKATOpBL. llorpemHoctu tuTpoBanus. IIpumeprl IpakTH4ECKOrO
npuMeHeHHs. OKHCIUTEIbHO-BOCCTAHOBUTENIbHOE THUTpoBaHue. OCHOBbI Merona. Kpusbie
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO TUTPOBaHMs. DaKTOPBI, BIMAIOIINAE HA XapAaKTE€pP KPUBBIX.
Crioco6b1 00HapyKEHHsI KOHIIa TUTPOBAHMUS; HHAUKATOPHl. BO3MOXHOCTH METOIOB AJIsi aHAIIN3a
IIPOJYKTOB OMOTEXHOJOTMYECKUX IIPOU3BOJCTB. Metonpl OKHUCJIUTEIIBHO
BOCCTaHOBUTEJIbHOTOTUPOBAHUS.

Tema 5. XpomaTtorpaduyeckue MeToIbl aHAJIH3A

Knaccudukamus xpomarorpaduyeckiux METOJOB: MO arperaTHOMY COCTOSHHIO (a3, 1o
MEXaHU3My  B3aUMOJEWCTBUS  copOeHTa W copbara, IO TEXHHMKE  BBIIOJHEHHUS.
Xpomatorpapuueckue rmapamerpsl. KpaTkas xapakTepucTuka OCOOCHHOCTEH Ta30BOM,
ra30’KUJAKOCTHOH M BbICOKOI()()EKTUBHONW KHUIKOCTHOM Xpomarorpaduu. Ammaparypa s
xpomarorpaduu. MeToauKku KOIMYeCTBEHHOW Xpomarorpaduu. BO3MOXKHOCTH METOIOB IS
aHaJn3a MPOJIyKTOB OMOTEXHOIOIMYECKUX IPOU3BOICTB

4.3. JlabopaTopHbIe 3aHATHS

Homep | HammenoBanmue HaumenoBanue
paszeda, pasaeJa, J1adopaTopHOM HopMmartus Bpemenu, 4ac.
TeMBbI TeMBbI padoThI
N36panHble =
HNonomerpuueckoe
METO/IbI
P4 onpeneneHue 4
TUTPUMETPUUYECKO
caxapos
ro aHaJIu3a
Onpenenenue
Xpomarorpaduuec peaerert
KpacuTenen
P.5 KH€E METOIbI N 6
METOJIOM OyMasKHOM
aHanu3a
XpomaTorpaduu
Bcero: 10




4.4 KonrpoabHasi padota

B nporecce u3yueHust kypca XUMUN OOYYarOIIMICS JOKEH BBITOJHUTH KOHTPOJIBHYIO
pabory. KoHTponbHBIE paboTa HE JODKHA OBITH CaMOLCNbIO; OHHM SBISIOTCS  (popmoi
METOIUYECKON MOMOIIH CTYIEHTaM MpU U3YUEHUHU Kypca.

Pemmenus 3aaa4 U OTBETHI HA TCOPECTUUCCKUC BOIIPOCHI JOJI?KHBL OBITH KOpPOTKO, HO YCTKO

000CHOBaHBI, 32 UCKJIIOYEHHEM TeX CIy4aeB, KOrJa M0 CYIIECTBY BOMNpOca Takasi MOTUBUPOBKA
He TpedyeTcs, HalpuMep, HalKucaTh ypaBHEHUE peakuuu U T.0. llpu pemieHuun 3agad HYKHO
MPUBOJUTH BECh XOJI PELLICHUSI U MaTeMaTU4YeCKHe MpeoOpa3oBaHMUsl.
KonrtponbHas paboTa 10omkHa OBITH aKKypaTHO OopMIIeHa; JJs 3aMEUaHUil peleH3eHTa Hal10
OCTaBJIISATh HIMPOKHUE MOJISL; MUCATh YETKO U CHO; HOMEpa U YCIOBHS 3aJ]a4 MePENUChIBaTh B TOM
NOpsiIKE, B KaKOM OHM YyKa3aHbl B 3aJlaHud. B KoHIE paboThl cieAyeT JaTh CIHCOK
MCIIOJIb30BAaHHOM JIMUTEPATYyphl C yKa3aHUWEM rojaa u3gaHus. PaboTel JOMKHBI ObITh JaTUPOBAHBI,
noAnucCaHbl CTYACHTOM U IMPCACTABJIICHBI B MHCTUTYT Ha PCUCH3UPOBAHUC. Ecmu KOHTPOJIbHAaA
paboTa He 3aYTeHa, €€ HYKHO BBIIIOJIHUTH MOBTOPHO B COOTBETCTBUU C YKa3aHUSIMH PELIEH3EHTA
MW BBICIIaTh HA PELEH3UPOBAHHUE BMECTE C HE3a4yTeHHOW paboroil. WcnpaBnenus ciemyer
BBITMIOJHATH B KOHIIE TETPAIH, a HE B PELIEH3UPOBAaHHOM TEKCTE.

5. METOINYECKHUE YKA3AHUA JJISA OBYUYAIOIIUXCA
ITO OCBOEHUMIO U CHUITJIMHBI

[Ipu npocnymuBaHUU JIEKIUH PEKOMEHIYETCs B KOHCIICKTE OTMEYaTh BCE BaXKHBIC
MOMCHTBI, Ha KOTOPBIX 3a0CTpsACT BHUMAHUC IIPCHIOAABATCIIb, B YaCTHOCTU TC, KOTOPLIC
HaIpaBJICHbI HA KAYECTBEHHOE BBITIOJIHEHUE COOTBETCTBYIOIIEH JIAOOPATOPHOU PaOOTHI.

[IpenonaBaTeneM 3arlaHUPOBAHO HCMOJb30BAHUE IPU YTCHUM JIEKUUW TEXHOJIOTUHU
yueOHoi nuckyccuu. [ToaToMy pekomeHyercs: GUKCHUPOBATh JJisi Ce0si HHTEPECHBIE MOMEHTHI C
ICJIBbIO UX aKTUBHOI'O O6CY)KI[GHI/I$I Ha JUCKYCCHUH B KOHIIC JICKIITNHU.

3aJ10roM KaueCTBEHHOT'O BBINMOJIHEHUS Ja00paTOPHBIX pabOT SBISETCS CAMOCTOSITEIbHAS
IMoAroTOBKa K HHUM HAKaHYHC IIYTCM IOBTOPCHUA MATCPUAIOB J'IeKIlI/If/'I. PeKOMCHI{yeTCﬂ
MOJTOTOBUTH BOMPOCHI MO HESICHBIM MOMEHTaM U OOCYAMTh MX C MperojaBaTelieM B Hadyale
nabopaTopHON pabOTHI.

[IpenogaBaTeneM 3arIaHUPOBAHO MPUMEHEHHE Ha Ja00paTOPHBIX 3aHATHSX TEXHOJIOTUN
pa3BuBaronIero 00y4YeHHsI, KOJJICKTHBHOTO B3aUMOJACUCTBUS, pa300pa KOHKPETHBIX CHUTYaIlHil.
[ToaToMy mNpUBETCTBYETCA TPYIIOBOM METOJ BBHIMOJIHEHHs J1a0OpaTOPHBIX pabOT, 3aIUThI
OTYETOB, a TAK)X€ B3aUMOOIIEHKAa M OOCYXJCHHE pEe3yJbTaTOB BHIMOJHEHUS J1a00PaTOPHBIX
pador.

Pekomenayercs — TmiatenbHO — mpopabaTbiBaTh  MaTepHall  JAMCLUUIUIMHBL  MpU
CaMOCTOSITENIbHOIM paboTe, ydacTBOBaTh BO BceX (GopMax OOCYKIACHHS M B3aUMOJCHUCTBUS, KaK
Ha JICKOUAX, TaK WU Ha na60paT0pH},1x 3aHATUAX B LCJIAX JIy4dIIETO OCBOCHHA MaTcpuaia U
MOJTy4eHUs! BEICOKOH OLIEHKH IO pe3yJIbTaTaM OCBOSHUS AUCIUTIIHHBIL.

BrimonHeHne caMoCTOATENBbHON paboThl TOAPa3yMeBAaeT CAMOCTOSTENIHOE H3y4YeHHE
pa3zenoB UCHUIUIMHBI, TOJATOTOBKY K Ja0opaTopHbIM paboTaMm, TOJATOTOBKY 3adery,
BBITMIOJTHEHUIO KOHTPOJIbHOU PaboTHl.



PexomenmyeMbIit pesKuM CaMOCTOSITEIBHON PaOOTHI

HaumenoBanue
BH/Ia CAMOCTOSITEILHOI PadoThI

PexomeHyemMasi TPYJ10€MKOCTh, aKa/I. Yac.

3aounas popma o0yueHnust

CamocTosiTe/IbHOE U3YyUYEeHUE TeM
JUCHHUILTHHDI:

75

1.KuC10THO-OCHOBHOE TUTPOBAHUE B
OMOTEXHOJIOTUU

2.OKHUCIINTENBHO-BOCCTAHOBUTEIIBHOE
TUTPOBAHUE

3.0caguTenbHOE TUTPOBAHUE

4. KoMIJIeKCOHOMETpHUSI

5.®U3NKO-XUMHYECKUE OCHOBEI
xpomarorpaduu

~N N~ N

6. Kpurepuu s> pextuBHOCTH
xpomarorpadun

7.I'a30kuaKoCcTHAs XpoMaTorpadus

8. MonooOMeHHas xpomarorpadust

9.PacnipeienurenbHas XxpoMaTorpadpus

10. XXunakoctHas xpoMmarorpadust

Q00000 ©O

IToaroroBka Kk 1adopaTopHBIM
3aHATHAM
(mo 2 Jacy Ha Kax0€ 3aHsTHE)

KonTposabHas pabora

18

IToaroroBka k IK3aMCHY

27

Bcero:

124




6. ®OHJI OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIMY MO JUCHMUILIAHE

6.1. IlepevyeHb OLIEHOYHBIX CPEACTB

1. Otyetsl 0OyJaroUTUXCs MO JTA0OPATOPHBIM PabOTaM.
2. Borpocsl k 3a4ery.
3. KontponbHas padota.

6.2. Hpouenypa OLCHMBAHMA PE3yjJabTaTOB OCBOCHHUSA IUCIUIIIINHDbI

Dk3ameH MnpoBoJATCS B (opme ycTHOro cobecenoBanus. Bompockl comepikarcs B
9K3aMeHalMOHHOM Owmiere. Ha MOAroTOBKY K OTBETY oOyd4aromemycs HaeTcs MHHHUMYM 45
MUHYT.

Pe3ynbTarhl TEKyIero KOHTPOJIsl yCIIEBAEMOCTH U SK3aMEHa 3aHOCSTCS MpernoaaBaTesieM
B DK3aMEHAI[MOHHYIO BEJIOMOCTb, KOTOpasl CAA€TCA B OPraHU3alMOHHBIA OTAEN HHCTUTYTA B
JI€Hb 3K3aM€Ha, a TAK)KE BBICTABJISIOTCS B 3aUETHYIO KHIKKY 00y4aroIerocs.

6.3 IlpuMepbI O1LIEHOYHBIX CPEACTB VIS IK3aMeHa
Bonpocsl k 3k3amMeny

1. Turpumerpuyeckuii ananus3. MeTosl. AIITOPUTM pacuéra B METOax TUTpoBaHus. OmMOKH B
TUTPOBaHUMU.

2. KpuBble THTpOBaHUs (MMHEHYaThle W Jorapupmuueckue). OOIMUN MPUHIMIT TOCTPOSHUS
JorapupMHUUEcKuX KpHUBBIX. TOUKa 3KBUBAJIEHTHOCTH, TOUYKA HEUTPaJbHOCTH, KOHEUHAsl TOYKA
TUTpOBaHUs M €€ ycTaHoBieHHEe. CHUMMETpHUS KpUBBIX THUTpoBaHHUs. CKadyOK TUTPOBaHUS,
(akTOpbI BIUAIOIINME Ha €ro BeIuuuHy. [lorpenHocts THTpOBaHUS.

3. KucinotHo-0oCHOBHOE TUTpOBaHUE. AjkanuMmerpus. [lepBuuHble, BTOpPUYHBIE CTaHIAPTHI.
ITpumeps! onpeneseHni.

4. Aungumetpus. [lepBuunblie, BropuuHble cTaHaapThl. [Ipumepsl onpeneneHui.

5. IlHAMKaTOpbI KUCIIOTHO-OCHOBHOTO TUTpoBaHus. O6nacTs nepexosa okpacku. MHIMKaTopHbIE
OILLINOKH.

6. Kpusble TuTpoBaHHS B KHCIOTHO-OCHOBHOM METOIE. THUTpOBaHUE CHIIBHOM KHCIIOTBI
CHUJIBHBIM OCHOBaHMEM (1 HaoOopoT). UHaukarop.

7. KpuBass TUTpOBaHMs C€1abOW KUCIOTHI CHJIBHBIM OCHOBaHMEM (M Haobopot). TuTpoBaHue
MHOTOOCHOBHOM KMCJIOTHI. MTHIUKATOP.

8. Kpuass TuTpoBaHUS cnaboro OCHOBaHMS CHUJIbHOM KHcIOTOW (M HaoOopoT). TurpoBaHue
MHOTOKHCIIOTHOI'O OCHOBaHHUSI.

9. Penoxkcumerpusi. Kpubie TuTpoBanus. HaMKaTOpHBIE OMIMOKY.

10. Ilepmanranarometpus. YcioBus onpezaenenus. [I[puMepsl onpeneneHui.

11. Ilepumerpus. Xpomaromerpus. [Ipumeps! onpenenenuii. Monaromerpus.

12. Bpomaromerpus. [Ipumepsl onpeneneHuil.

13.. Monu- u itonomeTpust. IIpumeps! onpeeneHuii.

14. Ta3o-agcopOmmoHHass M Ta30-)KUIKOCTHAs Xpomarorpadwus. Amnmaparypa s Ta30BOM
xpomarorpaduu. Xpomarorpadudyeckue KOJIOHKH, TEpMOCTaThl, JeTeKTopbl. Kiaccuduxanms
METO/IOB.

15. XKuakoctHast xpomarorpadus. XapakTepucTHKa MeToia. AmmnapaTHOe oOecredyeHue.
[TpumeneHue B chepe OMOTEXHOTOTUYECKUX TPOU3BO/ICTB.

16. BeicokoaexTrBHas xuaKocTHas xpomarorpadus (BOXKX).

17. [InockocTHas xpomarorpadus. Bapuantel TOHKOCIIONHON XpomaTorpaduu.

18. bymaxxHast xpomarorpadus.
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IIpumepHbIii BADHAHT KOHTPOJIbHOH PadoThI

1. Beruucnure konnentpanuio pactsopa HCOOH, mpu pH = 3,0.
2. BoplumcnuTe paBHOBECHBIC KOHIICHTPAIMH Ag+, AgNH3+, Ag(NH3),", NH3 B pacTBope,
coaepxaiem 0,05 mois/i1 [Ag(NH3)2]CIO,.
3. PaccuuraiiTe cTaHJapTHBIN NOTEHIMAI IOJypeaKLuu
Bi(OH); + 3¢ <> Bi + 30H™ u3 BeMuMHBI CTaHAaPTHOTO MMOTEHIHAIIA TOTyPEaKIIUU
Bi® + 3¢ < Bi .
4. PaccunTaiiTe pacTBOPUMOCTH XpoMaTa cepedpa:
a) IIpU MOHHOM cujie, paBHOW HYIIIO;
6) B 0,01 M pacTBOpe HUTpaTa Kajusl.
5. Beraucnuts pH npu no6asnennn k 50 ma 0,1 M CH3;COOH 49,9 mn 0,1 M NaOH.
6. Beruuciuts E npu no6asnennn k 50 mn 0,05 H Fe?* 5 mn 0,1 H KMnOs,.
7. Beraucnuts pPBr npu no6asnennu k 50 M 0,005 M NaBr 24,95 mi 0,01 M AgNO:s.
8. Beruuciuth pSr pu go6asiaeHuu k 50 mi 0,01 M Sr®* 25 Mt 0,02 M DJITA, eciu pH=11.
9. BeruncnuTh HHAMKATOpHYIO norpemHocts TutpoBanus 0,01 M NH3 pacteopom 0,01 M HCl ¢
tumondTairenHom (pT=10).
10. Kakoii uHAMKATOp MPUTOACH JJISi TUTPOBAHHUSL:

a) 0,1 M K;HPO,4 + 0,1 M HCI;

0) 0,1 M KH,PO,4 + 0,1 M KOH? O60cHOBaTS.
11. Kakue uHAMKATOPHBIC MOTPEIIHOCTH CJIEYeT YYUTHIBATh IPH TUTPOBAHUH C WHIAMKATOPAMHU
METHJIOBBIM OPaH)XEBBIM U (DeHOIPTATICHHOM:

a) HCI + NaOH;

6) CH3z COOH + NaOH;

B) NH3; + HCI;

r) Na,CO3+ HCI .O60cHOBaTH.
12. Paccunrtarh 001acTh CKauka TUTPOBAHUS, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIIUAT B
TOYKE SKBUBAJIECHTHOCTH M Tono0pare mHAMKaTtop npu tutpoBanmu 0,05 M FeSO, 0,01 M
pactBopom KCIO3 pu C (H") = 0,1 mMomns/m.
13. PaccuuTaiite uncio reopeTnyeckux Tapesiok N 1 BBICOTY SKBHUBAJIEHTHOM T€OPETUUECKON
tapenke H no ciexyrommm qanHeM xpomarorpaduposanus to= 0,3 cMm, tr= 120 cMm, pos=12 MM,
nmHa koionku L= 80 cm.
14. PaccuurtaTh cTeneHb pa3felieHHs o U KpuTepuil paszzneneHus R kommoHeHToB 1 M 2 1o
CIIeTYIOIIUM JaHHBIM XpomarorpadupoBanus tri= 7,5 cm, tro= 10,0 cMm, pn3=2,5 cMm, pp=3,5 cm

6.4. ®oH/1 OLIEHOYHBIX CPEICTB
ITonHeii OaHK 3aﬂaHHﬁ IJId TEKYLICTO KOHTPOJSA U HpOMe)KYTOqHOﬁ aTTeCTalluu II0
JUCHUIITIMHE, TII0KAa3aTCjiM, KPUTCPHUH, IIKaJIbl OLICHHWBAHUA KOMHeTeHHHfI, METOJUYCCKUC

MaTCepHualibl, OIPCACIAOINNUEC NPOUHCAYPbl OLCHUBAHUA O6pa3OBaTeJ'IBHBIX pE3yJIbTATOB,
IMPUBCICHLI B y‘Ie6HO-MeTOI[I/I‘~IeCKOM KOMIIJICKCE NUCHHUIIIIMHBI.
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7. OCHOBHASA U JONNOJIHUTEJIBHAA YYEBHASA JIMTEPATYPA

7.1. OcHOBHas yyeOHAas1 JIUTEPATypa

1. Bacwibses B.II. [IpakTUKyM 1O aHATUTHYECKON XUMHUH : ydyeOHOE IMOCOOHe IS CTYIEHTOB
BY30B, 00ydJaronuxcsi 1o HarpasieHuto u crenuainbHoctd "Xumus" / B. I1. Bacunbes, P. I1.
Mopo3osa, JI. A. Kouepruna ; mog o6m. pexa. B. I1. BacunbeBa. - Mocka: Xumus, 2000. - 328
c.

2. lopoxoBa E.H.  3amaum m Bompocsl no ananmutuyeckoi xumuu / E. H. lopoxosa, I'. B.
[Ipoxoposa. - MockBa: Mup, 2001. — 267c.

3. Mocransiruna JI.B. AHanmuTHueckas ~ XuMus:  crmpaBodyHoe — mocobme  /JI.  B.
Moctanbeiruna, JI. B. Kopa6nera. - Kypran: M3marensctBo Kypranckoro rocymapcTBEHHOTO
yHuBepcuteta, 2006. — 95 c.

4. OcHoBbI aHanmuTH4Yeckol xumun: B 2 kH.: Yueb. mis By3oB/ Ilox pen. FO.A.3om0toBa. — M.:
Bricmiag mkona, 1999. -351, 494c.

5. OcHOBBI aHanmuTU4eckod xumuu. [IpakTuyeckoe pykoBoAcTBO: Y4eO. mocoOue st By30B/
B.N.®aneesa, T.H IllexoBuosa, B.M.BanoB u nap./ [Tox pex. FO.A.3omotoBa. — M.: Beicmas
mkoia, 2001. — 464c.

6. OCHOBBI AaHAJUTHYECKOM XUMMM: 3aJaud M BOIPOCHI: yuyeOHOE IMOocoOue AJisi CTYAEHTOB
VHUBEPCUTETOB,  XUMHKO-TEXHOJOTHYECKMX,  MENarorH4eCKhX,  CeIbCKOXO3SICTBEHHBIX,
MEIMIUHCKUX U (apmaneBTudeckux By30B / mox pen. 0. A. 3omoroBa. - MockBa: Bricmias
mkoja, 2002. - 412 c.

7. CucreMaTuyecKue M CiaydalHbIe MOTPEIIHOCTH XUMUYECKOT0 aHain3a: YYeOHHUK JJisi BY30B:
yueOHOe mocobue i CTylneHToB, oOydaromuxcs no cneuuansbHoctd 011000 - Xumus/ M.C.
UYepnosssui, U.H. lllep6akos, O.1. Ackanenosa, U.B. Epnamenkona; pea. M.C. UepHOBBsHII. -
Mocksa: Axagemkuura, 2004. - 160 c.

8. Xpomatorpadus. UHCTpyMeHTaIbHAS aHAIUTHKA: METOJBI XpPOMAaTOrpapuul U KAMHUISIPHOTO
anekTpodopesa [DnekTponnslil pecypc] / békkep FO. - M. Texnocdepa, 2009. - pexxum goctymna:
http://www.studentlibrary.ru/book/ISBN9785948362120.html

9. Ananutuueckas XuMUs: GU3NKO-XUMHUYECKHE U (pU3nUecKre MEeTOIbI aHaln3a [ DIEeKTPOHHBIH
pecypc]: yuebHoe ocobue / H.W. MoBuan. - Kazans : U3natensctBo KHUTY, 2013. - - pexxum
nocryma: http://www.studentlibrary.ru/book/ISBN9785788214542.html

7.2. lonoJIHUTEIbHAS Y4eOHas JuTeparypa

1. HopoxoBa E.H.  Ananutuueckas xumus. OU3NKO-XMMUUECKHE METObl aHATN3a | YUEOHUK
JUISL CTYZICHTOB BY30B, 00yYaroIuXcs 10 CIeHUalIbHOCTH «Arpoxumus 1 nouBoseneHue» / E. H.
Hopoxosa, I'. B. IIpoxoposa. - Mockga : Beicias mkouna, 1991. - 256 c.

2. Muxanesa M.B.  [IpakTukym 0O KayeCTBEHHOMY XHUMHUYECKOMY MOJIYMUKpPOAHAIU3Y
yaeOHOe TmocoOue Uit CTYJIEHTOB BYy30B, oOyuatomuxcs no crneruaibHoctu 032300 (050101) -
xumus / M. B. Muxanesa, b. B. MapteiHenko. - Mocksa : [Ipoda, 2007. — 237c.

3. MocksuH JI.H. Meroasl pa3feneHuss U KOHUEHTPUPOBAHUS B AHAIUTHUYECKOW XUMHUH :
[yaebnuk] / JI. H. MocksuH, O. B. Pogunkos. - 2-e uza. - Jonronpyausiii : M3garensckuii JJom
"Unrennext", 2012. -348c.

4. KunxoctHas xpomarorpadus [DnextponHnslid pecype] / Xenke X. - M. : Texnocdepa, 2009. -
pexum goctymna: http://www.studentlibrary.ru/book/ISBN9785948361987.html

5. N'azoxpomarorpaduyecknii aHanu3 3arps3HEHHOTr0 BO3ayxa [DnekTpoHHbIH pecypce] / pyros
10.C.-M.: JlaGopaTtopust 3HAHUM, 2015. - pexKUM JIOCTyMa:
http://www.studentlibrary.ru/book/ISBN9785996327898.htm

6. buomenunmackas xpomarorpadust [InekTpoHHbId pecype] / A.A. JlytoB - M.: I'DOTAP-
Menmua, 2016. - pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970437728.html
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http://www.studentlibrary.ru/book/ISBN9785970437728.html

7. PynakoB O. b. u ap. CnyrHuk xpomatorpagucra. MeTosl *KHAKOCTHOH XpomaTtorpaduu.
Boponex. NU3-Bo: «Bogoneit», 2004.

8. YHEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIINXCA

1. Ileppu u np. [IpakTryeckoe pyKOBOACTBO IO KUAKOCTHOH Xxpomarorpaduu. M.: Mup, 1974

2. ®putn [Ix. Monnas xpomarorpadus. M.: Mup, 1984

3. PykoBoacTBO 10 KammuyuisipHOMY 3ekTpodopesy. / [Tox pen. A.M. Bonomyka, Hay4nsrii coBer
o xpomatorpaduu. M.: Hayka, 1996.

4. CromsipoB b.B. u np. Ilpaktuyeckas xuakocTHas u ra3osas xpomarorpadus. C.-116.: C.-
[TerepOyprckuii yauBepcuteT, 1998.

5. CBepxkputnueckas ¢ronnnas xpomarorpadpus. / Ilox pea. P. Cmura. M.: Mup, 1991.

6. bemsieckas T.A. u 1p. Metoauku 1mo XxpoMmarorpapudeckoMy anaiausy. Mocksa - 1976.

7. Xpomarorpadryeckue MeTo bl aHanu3a. JIabopaTopHbIil IPAKTHKYM IS CTYZICHTOB CIIEHUATBHOCTH
04.05.01 (na npaBax pykorucu)/ Kamaes JI.H. nouent kag. dullX

8. KopabneBa JI.B. “Metoanueckue ykKa3aHUS K BBIOJHEHHIO KOHTPOJIBHOW pPabOTBI M
IOPAaKTUYECKUM 3aHATHAM [0 aHAJIUTUYECKOH XUMHM Ul CTYIEHTOB 2 Kypca CIEeHUabHOCTH
“@ynnamentanpHas U npukiagaas xumua® 04.05.01, r. Kypran, Kypranckuii rocyiapcTBeHHbII
yHuBepcuret, 2016. - 9c.

9. Kopabnesa JI.B. “Meronnveckne yka3zaHUS K BBIIOJHEHHIO JIAOOPATOPHBIX pPadOT 10
AHAJTUTMYECKOW XHUMHUHM U1 CTYAEHTOB 2 Kypca chenuagbHOCTH “@DyHnaMeHTaabHas |
npuknagHas xumus ~ 04.05.01, r. Kypran, Kypranckuit rocynapctBeHHblil ynusepcurer, 2016. -
26c.

10. Mocransiruaa JI.B. AnanuTHueckas XuMmus. MeTOIWYECKHE YKa3aHUS K BBIMOJHEHHIO
KOHTPOJIbHOM pabOoThl M AJIs MMOATOTOBKHU K MPAKTHUECKUM 3aHATHUSAM MO aHAIUTUYECKON XMMUU
XUMHHU JUIs1 CTyAeHTOB 2 Kypca crenpanbHocTi 04.05.01 — dynpaMeHTanpHas W MPUKITHAS
xumus, Kypran, kyprauckuii rocygapctBeHHbI yHuBepcuret, 2016. - 40c

9. PECYPCBI CETH «MHTEPHET»,
HEOBXOJAMMBIE J1JIsA OCBOEHUA JNCHUIIJINHBI

Ne WHTepHeT-pecype Kpatkoe onncanue

[Topran pyHaamMeHTaIbHOTO

1 | http://www.chem.msu.ru/
XUMHNYCCKOI'O O6paBOBaHI/I$I

Hay4Ho-nmonysisipHbIi XUMHYECKHI

2 | http://chemanalytica.com/
mopTaju

CaliiT 1o HeopraHM4ecKoMy U
OpPraHN4eCcKOMY CHHTE3y U

3 | http://chemister.ru/ JUTEPATYPHBIM HCTOYHUKAM I10
CHHTE3Y BEIECTB, TOKCHKOJIOTUH
(bapmakoIoruu
4 http://www.alhimikov.net/elektronbuch/menu.htm | MaTepakTuBHBIl MynbTHMETUIAHBIN
I y4eOHUK 10 HEOPTAaHUYECKOH XMUMUH
5 | http://www.xumuk.ru/nekrasov/ V4yeOHUK HEOPraHMYECKOH XMMHUH
oy Hayunas snexktpoHHast 6ubanoTexa
6 | http://elibrary.ru/defaultx.asp ELIBRARY RU
EJAMHOE OKHO nocryna
7 | http://window.edu.ru/unilib AIIEKTPOHHBIM OMOIIMOTEKaM BY30B
Poccun.
P VYHuBepcurerckas 0ubimnorexa
8 | http://biblioclub.ru ONLINE.
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DIIeKTPOHHO-OMOIMOTEUHAs CUCTEMA

9 | http://znanium.com ;
«Znanium.com

Bupryanpnas 6ubnnoreka
«HTYUT»

10 | http://virtuallib.intuit.ru

10. ”THOOPMALIMOHHBIE TEXHOJIOTI' U,

ITPOI'PAMMHOE OBECIIEYEHHUE
N NHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

IIpyn 4yTeHMH JEKUMK UCHOJIB3YIOTCS ClaifoBble mpe3eHTauuu. K onepannoHHON cHcTeMe U
IPOrpaMMHOMY  OOECIEUYEHHI0 KOMIIBIOTEpa, HCIOJIB3YEMOro IMpH IOKa3e ClaiI0BBIX
IpEe3EHTALNN, IPEIBIBISIOTCS MUHUMAaJIbHbIE TPEOOBAHUS.

1. OBC «Jlamp» 2. OBC «Koncynbrant crymentra» 3. ObC «Znanium.com» 4. «[apaHT» —
CIPaBOYHO-IIPABOBasi CUCTEMA

11. MATEPUAJILHO-TEXHMYECKOE OBECIIEYEHUE
JUCLUIINHbBI

MarepuanbHO-TEXHUYECKOE OOECIEUYCHHE M0 pean3alliyd IUCIUIUIMHBI OCYIIECTBISETCS B
cootBercTBUU ¢ TpeboBanusMu OI'OC BO no ganHo# 00pa3oBarenbHON IporpaMmme.

12. /o1t cTy/1eHTOB, 00Yy4AKIIHMXCS € MCII0Jb30BAHUEM JUCTAHIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOr Ui

[Ipy wuCMONB30BaHUM DBJIEKTPOHHOTO OOy4YeHUS U JUCTAHLIMOHHBIX 00pa30BATENBHBIX
texHojoruil (manee 30 u JIOT) 3aHATHSA NMOITHOCTHIO MJIM YaCTUYHO MPOBOJATCA B PEKUME
onnaiiH. O0beM TUCHUILIMHBI U paclpeieieHne Harpy3kud Mo BuUJaMm paboOT COOTBETCTBYET II.
4.1. Pemenue kadeapsl 00 UCIOIB3YEMBIX TEXHOJIOTHSIX U CUCTEME OICHUBAHUS TOCTHIKECHUI
00y4Jaromuxcsi MPUHUMAETCSI ¢ Y4€TOM MHEHHMsI BEIYIIEro MpernojaBaTelis U JOBOIUTCS [0
CBEJICHUS 00YyYaIOIINXCSl.
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[MPUJIOXEHME 1
AHHOTanuMs K paboueil mporpaMme TUCIUTLIUHBI

o0pa3oBaTebHON MPOrpaMMbI BBICIIIETO 00pa30BaHUS —
porpaMMbl OaKaiaBpuara
19.03.01 — BuorexHoJorus
HarpaBneHHOCTB:
BbuorexHosorus
«MeTo1bl aHaTN3a B OMOTEXHOJIOTHYECKHUX TIPON3BOICTBAX )
Tpynoemkocts aucruruinabl: 4 3E (144 akameMuyecKux 4acoB)
Cemectp: 7 (3a04Hast popma 0OydeHUs)
®dopma MPOMEKYTOYHON aTTECTAIlUU: SK3aMEH.

Coneprkanue AUCIUTITAHbBI
MeTpoiorudeckue  OCHOBBI  aHAJWTHYECKOW  XuMHH.  KadecTBEHHBIM  aHamu3,
TUTPUMETPUYECKHE; XpoMarorpaduueckue Meroasl. OCOOEHHOCTH aHATUTHYCCKOTO KOHTPOJIS

TCXHOJIOTHYCCKUX IPOLUECCCOB PAa3JIMYHBIX OMOTEXHOJIOTHYECKUX IMPONU3BOACTB (HpOI/BBOIICTBO
JICKAPCTBCHHLIX BCUICCTB, ITUIICBLIC 6I/IOT6XHOJ'IOFI/II/I, OHMOTEXHOJIOTHUECKHE MCTOABI.
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JIMCT

perucTpauuu u3MeHeHUu# (J10MoJJHeHUil) B padouyro nporpamMmy

yueOHOH TUCHHILIMHBI

«MeTOIlbI aHAJIN3a B OMOTEXHOJIOTHYECKHX MpOU3BOJACTBAX»

N3menenns / nonosHeHns B pado4yro nporpaMmy
Ha20_ /20 y4yeOHBIH rox:

OTBeTCTBEHHBIH NMPENOAABATEND / ©.1.0. /

V3MeHeHHs yTBEPKICHBI HA 3aCeIaHuy KaQeIpsl «  » 20 r,
[IpoTokon Ne

3aBenyromnuii kageapoit «_» 20 r.

HN3meHnenns / nonosiHeHns B pado4yro nporpaMmmy
Ha20 /20 y4eOHbIi rox:

OTBeTCTBEHHBIN IIPENOAABATEND / ®.1.0. /

W3MeHeHus yTBEpkK/IE€HbI Ha 3aceJaHuU Kadeapbl «  » 20 r,
ITporoxoi Ne

3aBenyromuii kageapoit «_» 20 r.
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