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1 Heanb u 3aqa4m 0CBOCHUS JUCHUILINHBI

Ilens ocBOEHUS MUCHMIUIMHBI — CPOPMUPOBATH Y OOYyUAIOIMIUXCs OOIIHE MPEACTABICHHUS 00
OCHOBHBIX XMMHMUYECKUX M MHCTPYMEHTAJIbHBIX METO/aX aHalu3a; JaTh MPEACTAaBIECHUE O HOBBIX
COBPEMEHHBIX METOJ[aX aHalli3a; BHEIPUTh €IUHBIA KOHIENTYAIbHBIN MOAXOA VIS IJI0JJOTBOPHOMN
TBOPYECKOH JesTeIbHOCTH Oyaymiero 0akamnaBpa B 00iacTi (pyHIaMEHTAIbHON HayKH, BBIBISYACT-
HOCTU «DU3UKO-XUMHUYECKUX METO/I0B aHaJIN3a», KOTOPbIN OyAeT criocoOOCTBOBATh Pa3BUTHIO MBIC-
JUTEIBHOMN NIeATeNbHOCTH, MTO3HABATEIBHOIO HHTEpeca o0yJaromuxcs, 6oyiee MpoyHOMY U TIy0o-
KOMY YCBOCHHIO MaTepHaia 1 (pOpMUPOBAHUIO MUPOBO33PEHUS U PO OPUEHTAIIUH.

B pamkax ocBoeHMs JUCUMIUIMHBI «PU3MKO-XMMUYECKHE METOJIbl aHAIM3a» O0ydaroluecs
TOTOBSTCS K PELLICHUIO CIEIYIOIIUX 3a1au:

— BHEJPEHHE OCHOBHBIX MPHUHIMUIIOB U COBPEMEHHBIX METOAOB aHAIW3a JUIsl Oyaymied mpo-
dbeccroHaIbHON JEesTeNbHOCTH;

— IPUMEHEHHE 3HAHUU IIPOLIECCOB U SBJICHUM, IPOUCXOJAIIUX B )KUBOM U HE)KUBOU IIPUPOJE,
MOHMMAaHHUE BO3MOXXHOCTH COBPEMEHHBIX HAYYHBIX METOJOB MO3HAHUS MPUPOJIbI U BIAJCHUE MU
Ha YpOBHE, HEOOXOAMMOM JJIsl PELICHHUS 337a4, UMEIOIINX €CTECTBEHHOHAYYHOE COJIepIKaHuE;

— IpUOOpEeTEeHHbIE 3HAHUA [0 AHAJUTUYECKHMM METOAAaM C BBISBICHUEM MPEUMYILECTB U
OTpaHUYEHUM TPYII — OT IPOCTOr0 TUTPOBAHUS (YMCTO XUMHUUYECKUN METOJT) A0 CIOKHBIX (PU3HUKO-
XUMHUYECKHX METOJIOB M BHEpEeHUE i Oyayuiel mpodhecCHOHaIbHON AesITebHOCTH;

— 3QJI0)KEHHbIE OCHOBBI /ISl MOHUMAaHHUS XUMHUYECKHUX IPOLIECCOB NPEBPAILECHUS BEIIECTB,
CIOCOOCTBYIOIIUE MPUHATHIO TPAMOTHBIX, HAYYHO 000OCHOBAHHBIX MPO(ECCHOHATBHBIX PELICHHIA, a
TaKXe CocOOCTBOBATH BHEAPCHUIO JTOCTHKEHUH MIPU PEIICHUH TTOCTABICHHBIX MTPO0OIIEM;

— OpraHu3aIis KOHTPOJI KauecTBa CEIbCKOXO03HCTBEHHOTO ChIPhs M MPOAYKTOB €T0 mepepa-
0O0TKH.

2 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

2.1 Jucuumiuaa b1.0.30 «®u3uKko-XMMHYECKHE METOJBl aHajau3a», OTHOCHTCS K 00s3a-
TeNbHOW  4acTu Onoka «J{McuMIanmHbBl (MOIYJH)» OCHOBHOW 00pa3oBaTeNbHONH MPOrpaMMBI
HanpasyieHus: noaroroBku 35.03.07 TexHonorus mpou3BOACTBA U IMEPEPAOOTKH CENbCKOXO3si-
CTBEHHOM MPOYKIIHH.

2.2 Jlns yCHemHoro OCBOCHUSI AUCITUTUTHHBI 00YUYaOIIUNUCS TOHKEH UMETh 0a30BYIO TMOJIIO-
TOBKY 10 AUCHUITHHAM «XUMUs», «MaTtematrkay, hopmupyronmx kommereniuto OIMK-1.

2.3 Pesynbrarel 00yueHus 1Mo AuCHUTUIMHE «DU3HKO-XUMUYECKAE METO/IbI aHAJIM3a» HEe00-
XOJIUMBI NIl YCIIEITHOTO OCBOEHUS CIEAYIONIMX IUCHUIUIMH mpodeccruoHaabHoro mukna: «bes-
OIACHOCTbH CBIPbSl U MPOAYKTOB MUTAaHUN», «BerepuHapHo-caHuTapHast 3KcrepTu3a», « TeXHOXUMHU-
YEeCKUIl KOHTPOIb CENbCKOXO035ICTBEHHOTO CHIPhsl U MPOAYKTOB MepepabOTKMU» U BHITYCKHOW KBa-
Tu(HUKAITMOHHOM PaObOTHI B AKCIIEPUMEHTAIILHON 4YacTh

3 IlepedeHb IVIAHMPYEMBIX Pe3y/abTATOB 00y4eHHUs] MO JMCHUILIHHE, COOTHECEHHBIX C
IVIAHMPYEMbIMHM Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHOM MPOrpaMMbl

3.1 Komnerenuun, opMupyemMble B pe3yibTaTe OCBOCHUS AUCIUIIUHBIL:

— CIIOCOOHOCTBIO peIllaTh THUIOBbIE 3aJaul MPOPECCHOHATBHOM AESITEIbHOCTH Ha OCHOBE
3HaHUN OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX M 00IIenpodeccrOHaIbHBIX
JMCIUILINH C TPUMEHEHHEM HH()OPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui (OITK-1);

— FOTOBHOCTBIO PEAIM30BBIBATH KAYECTBO U OE€30MACHOCTh CEIbCKOX03SIIICTBEHHOTO CHIPhS U
MPOJYKTOB €ro nepepaboTKy B COOTBETCTBUU C TPeOOBAaHUSIMU HOPMATUBHOM M 3aKOHOAATEIbHOU
6a3sl (OI1K-1).

B pe3yabTare 0CBOCHUS IUCHUILIMHBI 00YyYAIOUIUICH T0JIKEH:

3HATh:

— 3aKOHBI: 3aKOH JIEHCTBYIOIIUX MaccC, 3aKOH SKBHBAJIEHTOB, OCHOBHON 3aKOH CBETOIOIJIO-
meHus; ypaBHeHue WnbkoBuva, ypaBHeHne HepHcra; cymHocTh OydepHoro neictBus; GopmMysbl
Jutst pacueta pH pasnuyHBIX pacTBOPOB; OCHOBBI TEOPUHU JIEKTPOJIUTHUYECKON AUCCOIMAINH CHIIb-
HBIX M CJIA0BIX 3JIEKTPOJIMTOB; CIOCOOBI BBIPAKEHHSI KOHLIEHTPALMI pacTBOPOB U WX B3aUMHBIE T1e-
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pepacueThl; OCHOBHBIC XUMHUYECKHE M (DPU3UKO-XUMHUCCKUE METOJIbl aHaIM3a BEIIECTB, UX CYIII-
HOCTb, TEOPETHYECKHUE OCHOBBI M OOJIACTH MPUMEHEHUS; METPOJOTHUECKUE XapaKTEPUCTUKUA Me-
TonoB ananu3a (st OI1K-1);

— TEOPETUYECKHE OCHOBBI M IPHHIUIIBI ONTHYECKHUX, DJIEKTPOXUMHUYECKHX U XpOMarorpa-
(bUYeCKUX METOJI0B aHAIN3a; OCHOBHBIC 3aKOHbI Pu3uku u xumuu (st OITK-1).

yMeTh:

— MOHUMATh AHAIUTUYECKUN CUTHAI M YMETh €ro IMOJY4YHTh MPH MPOBEICHUH aHATUTHYC-
CKHX PEaKIIMii; HaIEe)KHO ONPEAEIATh KOJMYCCTBEHHBIE XapaKTEPUCTUKN PEaKIIUi, TOUHO U3MEPSTH,
OTIPENIENIATh COCTaB; UCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUILINH B mpodec-
CHOHAJIHOM JIEATENIbHOCTH, MPHMEHATh METOJBl MAaTEMAaTHYECKOrO aHajiM3a W MOJEIMPOBAHUS,
YCTaHABJIMBATh B3aMMOCBSI3b MEXKIY CTPOCHHEM COCIMHCHHS M €r0 XUMHUYCCKUMH CBOWCTBAMH,
IUTAHUPOBATh M OCYIIECTBIIATh XMMHUYECKHIA SKCIICPUMEHT, aHAIM3UPOBATh €r0 PE3yJabTaThl, HC-
M0JIb30BaTh (PU3HUECKUE U (DU3NKO-XUMHUCCKUE METO/IbI aHAJIN3a OPTraHUYCCKUX COCTUHCHUN; BbI-
JCIIATh, XAMHUYECKH UACHTH(GHUIIMPOBATh U YCTAHABIMBATH CTPYKTYPY OHOJOIMUYCCKH BasKHBIX CO-
€/IMHCHUIA;, MPOBOJUThH aHAIN3 OMOOPTaHUYECKUX COCIUHCHHI, CHHTE3UPOBATh BEIIECTBA OCHOB-
HBIX KJIACCOB HEOPraHUYECKHX BEIIECTB, TAKUX Kak: IMPOCTHIC BEMICCTBA (METAUIbI U HEMETAJLIbI)
U3 CJIOKHBIX BEIECTB; MPUMEHSTh 3HAHHE OCHOB XMMHH M CBOMCTB XMMUYECKUX BEIIECTB C YUCTOM
UX CBOMCTB B IIPOM3BOJICTBE U MOBCEAHEBHOM AesrenbHocTh (s OITK-1);

— IPOBOJUTH OTOOP MPOOBI JJIs aHAJIM3a U TIOJrOTaBIMBATh €€; TOTOBUTh CTaHAaPTHBIC pac-
TBOPBI; IUIAHKPOBATH U OCYIIECTBIIATH XUMUYECKUH KCIIEPUMEHT, aHATM3UPOBATh U MHTEPIPETH-
pOBaTh MOJIyUYCHHBIC PE3YJIbTAThI, JOPMYIMPOBATH BBHIBOJIBI;, BIaICTh OCHOBHBIMH XUMHUYCCKHUMH H
(GHU3UKO-XMMHYECKUMH METOJaMH aHajIu3a (THTPUMETPUYECKHE U TPABUMETPUUYECKHE, METOBI MO-
JeKyJsipHasi aOCOPOIMOHHAS CIIEKTPOCKOIHUS, BOJbTAMIIEPOMETPHS, XpoMaTorpadusi); UCIOIb30-
BaTh OCHOBHYIO XHMHUECKYIO ammaparypy d MNpHOOpHI Ui WHCTPYMEHTAJIBHOTO aHanmu3a (st
OITK-1).

BJIA/IETh:

— TEXHUKOW U METOAMKOMN BBITOJIHECHHSI Pa3IMYHBIX ONEepaIii XUMHUYECKOTO IKCIICPUMEHTA,
HaBBIKAMHU JIAOOPATOPHOIO CHHTE3a, MCIIOJb30BaHHEM (DU3MKO-XUMHUYECKHX METOIOB HCCIIEI0Ba-
HUS, TEXHUKOM COCTaBJCHHS CXEMbI CHHTE3a BEIICCTBA; MPAKTHYCCKMMH HABBIKAMU IOJYYCHUS,
BBIJICJICHUS] U OYUCTKH HEOPTaHWYECKHUX BEIECTB, HABBIKAMU CHHTE3a, BBIJICICHHUS U OYMCTKU XH-
MHYECKHX BEIIECTB B JIAOOPATOPHBIX YCIOBHSX, HaBBIKAMHM 0E30MMAaCHOTO OOpAIleHUs ¢ XUMHYe-
CKUMHU BEIIECTBAMH, IPUMEHSIEMBIMU B MTPOU3BOJICTBE U TOBCEAHEBHOM AesitenbHOcTH (s OITK-
1);

— HaBBIKaMH TPOBEICHHSI KOJMUYECTBEHHOTO aHAIN3a XUMHYECKUMH U WHCTP YMEHTAIbHBIMU
METO/IaMH1; METOJIJaMH CTAaTUCTHYECKOW 00pabOTKH Pe3yIbTaTOB M3MEPCHHI; HABBIKAMH IEJIOCTHO-
r'0 MOJAX0Ja K aHAIN3Y €CTeCTBEHHOHAYYHBIX MPOOJIeM, CBA3aHHBIX C MPOPECCUOHATBLHON JeSITEIb-
HOCTBIO; HABBIKAMU CaMOCTOSITEIbHOTO OBJIAZICHUST HOBBIMHU 3HAHHMSIMH TSI TIOBBIIIICHUST TPOdECcCH-
OHAJIPHOTO YPOBHSI, B TOM YHCJIE C HCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA
(st TIK-1).



4 CTpyKTYypa U coepKaHHue TUCHUIINHBI

4.1 O0beM AUCITUTUIMHBI U BUJIBI Y4E€OHOM pabOThHI

TpynoemMKoCTb
Bun yuebHo# paboThl ouHasi hopma 3aouHas popma 00y-
0o0yJeHus YCHUS

AynutopHble 3aHATHS (KOHTaKTHas padorta
C IIpernojiaBaTesieM), BCEro 54 16

B T.Y. JICKIIHH 20 6

MPAKTUYECKHUE 3aHSITUS - -

1ab0paTOPHBIE 3aHATHS 34 10
CamocrosTenpHas padoTta 54 88
[TpoMesxyTouHast aTTecTanus (3a4er) -/ 2 cemectp 4 /2 xypc
OO61mas TpyA0eMKOCTh IUCHUTIIHHBI 108/3 3E 108/ 33E




4.2 CopepxaHue JUCHUIUTMHBI

TpynoeMKOCTb pa3ziena u €€ pacupeesIeHUue 1o BUIaM Konpr
HanmenoBanwue pasniena yued- yueOHoi paboThl, yac. dbopmu-
HOW AMCUUIUINHBI/ YKPYITHEH- OCHOBHBIE BOIIPOCHI TEMbI oyHast (hopma 0OydeHus 3aouHas popma o0yyeHHS pPYEMBIX
HBIC TCMbI pazie/ia BCETO | JIEKIHSA JI3 CPC | Bcero J;II: JI3 CPC ;(grlfpi;l
2 ceMecTp 2 Kypc
1 Beenenue B kypc «dusuko- 8 2 2 4 10 - 2 8
XUMHUYECKHE MeTOAbl aHanu- | | Mcropus pa3Butus Gpusnko- + + +
3a» XMMHUYECKUX METOJIOB aHAJIM3a
2 Knaccudukarus MeTogoB (hU3nKo- + + +
XMMHUYECKOT0 aHaJIn3a
3 O6paboTKa pe3yIbTaToB HAOIIOICHHIA + + + OIIK-1
4 Xumnyeckas nocyja u 060pyLLOBaHHe + + +
5 PactBopsl. CIOCOOBI BBIpasKEHUS CO-
CTaBa pacTBOPOB PA3JIUYHON KOHIICH- + + + +
Tparuu
dopma KOHTPOIS YcTHBIN onpoc, penieHre 3a1a4 | Y CTHBINM ONpoc, pelieHue 3aaay,
2 TeopeTndeckue OCHOBBI (pH- 6 2 - 4 6 - - 6
3UKO-XHUMHYECKUX METOJ0B 1 3aKoH IEHCTBYIOINX Macc + + +
aHanm3a 2 XUMHUYECKOE PaBHOBECHE B TOMOT'€H- + + +
HBIX CUCTEMax
3 XuMu4eckoe paBHOBECHUE B T€TEPO-
TEeHHBIX CHCTeMI;x ’ * * * OIIK-1
4 I'maponus + + +
5 Bydepnbie pacTBOpbI + + +
dopma KOHTPOIA VYcTHBIN Onpoc, penieHue 3aaaud Bomnpocs! k 3auety
3 OCHOBBI KAUE€CTBEHHOT'O aHA- 8 2 - 6 10 - - 10
Jn3a 1 CymmHOCTh Ka4e€CTBEHHOTO aHAJIN3a + +
2 UyBCTBUTEIHHOCTD U CICIU(PHUUHOCTD + +
AHATHTHIECKHX PeaKUHil OITK-1
3 Ipo6Hblii aHaN3 + +
4 Knaccuukanusi KaTHOHOB + +
5 Kimaccudukanmsi aHmOHOB + +




@dopMa KOHTPOJIA

Y CTHBIN Onpoc

Bormpocs! k 3a4ery

4 OCHOBBI IPaBUMETPHUYECKOTO 10 2 4 4 4 - - 4
aHanMsa
1 CyniHoCTh METOJIOB TPaBUMETPHH,
dopma ocaxaeHus, rpaBUMETpUIECKast + + + +
hopmbl
2 KonnuecTBeHHOE pa3/iesieHue METo- + + + +
JIOM OCaXICHUS
3 OnpeneneHue coaepkaHusi Bjard B + + + +
MPOAYKTAX MUTAHUS
4 PacyeTpl B TpPaBUMETPUHI + + + +
dopma KOHTPOJIS YCTHBIN Onpoc, peuieHre 3a1a4 | Y CTHBIM ONPOC, pEHICHUE 3a1a4
5 TuTpuMeTpUUeCcKUil aHAIIN3 16 2 8 6 8 - 2 6
1 TeopeTuveckre OCHOBBI 0O BEMHOTO + + + 4 OIK-1
aHaiu3a
2 OCHOBHBIE METO/IbI U TIPUEMBI B TUT-
OCHOBHBIE METO]T pue + + + + +
puMeTpuun
MeToapl KUCIOTHO-OCHOBHOT'O THUT-
3 Meton CJIIOTHO-OCHOBHOTO + + + + +
pOBaHUs
4 KOMIIEKCOHOMETPHIECKOE TUTPOBA-
OMIUIEKCOHOMETPHUYECKOE TUTPOBA + + + + +
HUE
5 [lepmanranaTomMeTprueckoe + + + + +
TUTPOBAHUE
6 PacueTs! B THTpHIMETpHA + + + + +
dopma KOHTPOIS YCTHBIN ONpoc, peuieHre 3a1aqy Y CTHBIN OIPOC, pelIeHUe 3a1a4
6 OnTuyeckre METO/Ibl aHAIn3a 12 2 4 6 16 2 2 12
1 OcHOBHBIE 3aKOHBI ONITHKHU, 3aKOH
’ + + + + +
JlamGepra-byrepa-beepa
2 ®OTOKOIOpUMETPUS + + + + + +
3 Pedpaxkromerpus + + + + + + OINK-1
4 DJeKTpOMAarHUTHOE U3ITyYEHUE. + + + + +
ATOMHBIE ¥ MOJIEKYJISIPHBIC CIIEKTPHI
5 MoHoxpomaTu3aius U3ay4yeHuu, + + + + +
MIPUEMHHUKH U3JTyYEHUS U PETUCTPALUs




CIICKTPOCKOIMMNYCCKNUX CUT'HAJIOB

@dopMa KOHTPOJIA YCTHBIN ONPOC, pellIeHue 3a1a4, | YCTHBIN OIPOC, pELICHUE 3a1a4
7 DNEeKTPOXUMUYECKHE METObI 26 4 10 12 22 2 2 18
aHanusa 1 TeopeTnueckrie OCHOBBI M KJIaCCH- + + + + + +
(dbuKanys METO10B JIEKTPOXUMHUUECKO-
ro aHajausa + + + + + +
2 IloreHnmomeTpus + + + + + + OIIK-1
3 Kongykromerpus + + + + + +
4 BoapTamMnepoMeTpust
+ + + + +
5 DiiekTpoaHanus
dopMa KOHTPOJIA YcTHBIN onpoc, penieHue 3aJa4 | Y CTHBIM ONpoc, peleHue 3a1a4y
8 Xpomarorpaduaeckue MeTo- 16 2 4 8 16 2 2 12
Abl aHaJIn3a 1 Teopernyeckrue OCHOBBI METO0B + + + + +
xpomarorpaduun
2 Knaccudukanus METo10B XpomMaro- + + + + +
rpaduun
3 KauecTBeHHbIE U KOJINYECTBEHHbIE OIK-1
pe3yabTaThl XpoMarorpadupoBanus, + + + + +
XpomaTorpaduyeckue XapaKTepUCTUKU
4 T'azoBas xpomarorpadus + + + + +
5 XKunkoctHas .MOHOOOMEHHasl. Oy- + + + + +
Ma)kHasi XxpoMaTtorpadus
dopma KOHTPOIA Y CTHBIN ONPOC, JOKIAbI Y CTHBIN ONPOC, JOKIAbI
9 pyrue MeToapl aHAIN3a 8 2 2 4 12 - - 12
1 Macc-creKTpocKonus + + + +
2 OIIP, AMP + + + + OIlK-1
3 Tect-meTonabl + + +
dopMa KOHTPOJIA Y CTHBIN onpoc, TOKIabI Bormpocs! k 3auery
IIpome:kyTOUHAs aTTeCTANMS 3aver 3a4er OIIK-1
Aymutopusix 1 CPC 108 20 34 54 104 6 10 88
3auer - 4
Bcero yacos 108 108




5 O0pa3oBaTesibHbIE TEXHOJIOTHH
C nenpro obecrieueHns pa3BUTHS y 00yUYalOIIEerocsi HaBHIKOB KOMAaHIHOW pabOTHI, MEXK-

JMYHOCTHONW KOMMYHMKAIIMH, TIPUHATHS PELICHUH, JTUAEPCKUX KayeCTB, B COOTBETCTBHHU C Tpe-
o6oBanusMu ®I'OC BO mno nampaBnenuto moaroroBku 35.03.07 TexHomorus mpou3BOJCTBA U
nepepadOTKU CeNbCKOXO03AMCTBEHHONH MPOAYKIMH peann3anus KOMIETEHTHOCTHOTO MOJX0Aa
npeaycMaTpuBaeT IUPOKOE UCIOIb30BaHUE B 00pa30BaTEIbHOM AEATEIbHOCTH AKTUBHBIX M MH-
TEPaKTUBHBIX (POPM MPOBEICHHS 3aHATUN (BKIIIOYasi IPU HEOOXOAMMOCTH MIPOBEACHNE UHTEPAK-
TUBHBIX JIEKLIUH, TPYIIOBBIX AUCKYCCUM, POJIEBBIX UIP, TPEHUHIOB, AaHAJIU3 CUTYyalluil 1 UMUTa-
[IMOHHBIX MOJIEJIeH, MpernojaBaHie TUCHUIUIMH (MOAYyJei) B (opMe KypcoOB, COCTaBICHHBIX Ha
OCHOBE pe3yJIbTaTOB HAay4YHbIX MCCIEJOBAHUMN, IPOBOJUMBIX AKaJeMHUEH, B TOM YUCIIE C yUETOM
PETHOHANBHBIX OCOOCHHOCTEH NPOpECCHOHATBHON IESITEIbHOCTH BBIMTYCKHUKOB U MOTPEOHO-
cTel paboronaTesneil) B COYeTaHUU C BHEAYAUTOPHOM paboToil ¢ Lenbio GopMUpOBaHUS U pa3-
BUTHS TPO(HECCHOHAIBHBIX HABBIKOB 00YUAIOIINXCSL.

Howmep
TEMBbI

Hcnonb3yembie B y4eOHOM IpOIlecce MHTEPAKTUBHBIC M aKTUBHBIE 00pa30Ba-
TEJIbHBIC TEXHOIOTUU

npakTU4eckue | maboparopusie | Bcero
3aHATHS 3aHATHS

JIEKIIUHA

dopma qachl ¢dopma | yacer | popma | gacel

N

JICKOUA-TPEC3CHTAUA

JICKOUA-ITPC3CHTAL A

JICKOUA-IPC3CHTAUA

JICKOUA-TIPC3CHTAL A

JICKOUA-IPC3CHTAUA

JICKOUA-TPC3CHTAUA

JICKOUA-TIPC3CHTA A

OINOO|OTPWIN| -

JICKOUA-TPC3CHTAUA

©

NINNINININININ
1
NINININININININIDN

JICKOUA-ITPC3CHTAL A

Hroro B wacax 18
(% K 0o0lIeMy KOJIMYECTBY ayJMTOPHBIX YAaCOB) (33,3%)

6 YueOHO-MeTOAMYeCKOEe M MH(OPMALMOHHOE 00ecieYyeHne TUCIIUIIIMHbI

a) mepeueHb OCHOBHOM TUTEpaTyphl, HEOOXOUMOMN JUISI OCBOCHUS JTUCITUILTUHBI
AHanutuueckas XUMHs U (PU3UKO-XUMUYECKHE MeTo/Abl aHanu3a : yuyeOHuk. T. 1. Ilox
pen. A. A. Mmenko. M. : Akagemus, 2010. 352 c. (Beicuiee npodeccnonanbHoe obpa-
30BaHUE).

BacunbeB B.I1. Ananutnueckas xumusi: B 2-x kH.: KH.1: Tutpumerpuueckue u rpaBu-
METPUYECKUH METOJbl aHaiau3a: yued. JUIsl CTYJ. BY30B, OOy4aroUIMxcs MO XMMHKO-
TexHod. crel. -M.: Ipoda, 2003. 368 c.

BacunbeB B.I1. Ananutrnyeckast Xumusi: B 2 KH. Y4€OHUK IS CTY. By30B, OOYJarOITUXCsI
0 XUMHKO-TeXHOII. criell. KH.1. Tutpumerpudeckue u rpaBUMETpUUECKUI METO/1 aHAJIH-
3a. M.: [Ipoda, 2003. 368 c.

XaputonoB F0.A. Ananutuyeckas Xumusi (aHAJTUTUKA): B 2 KH. y4eOHUK U1 BY30B. KH.
1. O0mue TeopeTnyeckue OoCHOBBI. KadecTBeHHBIN aHamu3. 2-¢ u3d. ucnp. M. : Beicm.
mkoina, 2003. 615 c.

[urorma U.K. Kypc ananmutnyaeckoit xumuu. - 8-¢ u3. - CII6. : Jlans, 2004. - 496 c.

0) mepeueHb JIOTOIHUTELHON JIUTEPaTypPhI
AnexceeBa E.W., Uuctsaxos B.Il. Ananutuueckas XUMHs: J1aOOpaTOpHbINA MPAKTUKYM IO
KoIMuecTBeHHOMY aHanu3y. - Kypran: Kypranckas I'CXA, 2008. 85 c.
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17

18

19

20
21

22
23

AHanuTHueckas XUMHUs U (QU3UKO-XHUMHUYECKHE MeTOoAbl aHanmmu3a. B 21. T.1: yueb.mis
CTy. yupexaeHnui Beicil. npod. O6pazosanus./ [FO.M. ['mybokoB u ap.]; mox pen. A.A.
Nmenko.- M.: MU3natensckuii neHTp «Akagemus», 2010.- 352 c.
AHanmuTHyecKkas XuMusl ¥ (QU3MKO-XUMHYECKHE MeTonabl aHanu3a. B 21. T.2: y4eO.mis
CTyn. yupexneHuid Bwicii. mpod. ObpaszoBanus./ [H.B. AnoB u ap.]; mox pem. A.A.
Nmenko.- M.: M3naTenbckuii eHTp «Akagemus», 2010.- 416 c.
Banosa (Komsinosa) B.JI., Abecanze JI.T.®u3uko-XxuMUYeCKUEe METOJbI aHAIM3a. - M.:
HamkxoB um K, 2018. - 224 c.: ISBN 978-5-394-01751-3 - Pexum pmocrtyma:
http://znanium.com/catalog/product/430532 (3BC Znanium).
Bamosa (KombutoBa) B.JI., Ilapmmua E.M. Ananmutuueckas Xumusi U (HU3UKO-
XHMHYECKHE METOJIbI aHaiau3a. - Mocksa :/lamkoB u K, 2018. - 200 c.: ISBN 978-5-394-
01301-0 - Texkcrt : smekrponnsii. - URL: http://znanium.com/catalog/product/430507.
(OBC Znanium).
Kedentsae A.U., XKepunocek A.K., L.E. Tanyre U.E. Ananutnueckas xumus. [Tpaktu-
KyM : yue0. mocooue. — Munck : HoBoe 3Hanue ; Mocksa : UHOPA-M, 2013. - 428 c.
(Beiciee obpazoBanue). - ISBN 978-985-475-582-3 (HoBoe 3nanue). ISBN 978-5-16-
009043-6 (MH®PA-M). - Pexxum aoctyna: http://znanium.com/catalog/product/419619.
(OBC Znanium).
Keoentse A.U., Keprocek A.K., U.E. Tanyrs U.E. Ananuruueckas xumusi. XuMuade-
CKHM€ MEeTOJbI aHaiu3a : y4eb. mocobue. — 2-e uza., crep. — MuHnck : HoBoe 3HaHume;
Mocksa : UTH®PA-M, 2014. — 542 c. — (Beiciiee oOpa3oBanue). - ISBN 978-985-475-
433-8 (HoBoe 3nanue) ; ISBN 978-5-16-004685-3 (MHDPA-M). - TekcT : 3JIeKTPOHHBIH.
- URL.: http://znanium.com/catalog/product/419626. (3bC Znanium).
[IpakTueckoe pykoBoAcTBO aisi sabopatopuu. Crnernuanbhueie Metonsl: Ilep. ¢ Hem. /
B.P. Jlecc, C. Dxxapar, M. Kertuep; [log pen. .I'. 3enkeBuya u np. - Cankrt-IlerepOypr
: HOIT "IIpodeccus", 2011. - 472 c.: 70x100 1/16. (neperer) ISBN 978-5-91884-025-2.
- Tekcr : anekrponnsiid. - URL: http://znanium.com/catalog/product/348580. (3bC Zna-
nium).
[Ipuuapn O., bapsuk B., bonaeipes 1.B. KonTpons kauecTBa B aHATUTHYECKON XUMUU. -
CII6:IIpodeccus, 2011. - 320 c.: 70x100 1/16 ISBN 978-5-91884-023-8 - Pexxum nocty-
na: http://znanium.com/catalog/product/348582. (9BC Znanium).

YuctsaxkoB B.II1., AnekceeBa E.M. ®usnko-xumuueckue Metroanl aHanmusa [Tekct] /. -
Kypran : Kypranckas I'CXA, 2005. - 65 c.
Yuctsakos B.II., AnekceeBa E.M. ®usznko-xuMuyeckne MeToapl aHammsa [Tekcr] : mad.
NPaKTUKYM. - 2-€ U311, uctp. u gom. - Kypran : KICXA, 2012. - 84 c.

B) IIepeyYeHb Y4eOHO-METOAMUECKOTO O0ECTIeUeHUs Al CAMOCTOSTENILHON paboThI 00y-

YAIOIIUXCS TTO TUCIUIINHE

AnekceeBa E.Ml. AHanuTHUeCcKass XUMHUS: METOJUYECKUE YKA3aHUS U 3aJaHUs JUIsl CaMO-
crositenbHOM padoTel. 2018. (Ha mpaBax pykomnucu)

Aunekceea E.W., Yuctskos B.I1., Muxaiinosa C.b., Cepokypona FO.JI. duznko-
XUMHUYECKHe MeTo bl aHanu3a. Jlabopatopusiid mpaktukyM. 2018. (Ha mpaBax pykomnuch)
T) IepeueHb pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAITHOHHOM
cetu «HTEpHET»

Chemnet - o¢unmaneHOE 5JEKTPOHHOE H3JaHWE XuMHYecKoro ¢akymprera MIY
http://www.chem.msu.ru/rus

CnpaBo4yHO-MH(POPMAIMOHHEIH cailT o xumuu http://www.alhimikov.net.

Xumunueckuit katanor. Caiitel u kauru http://www.ximicat.com.

1) iepeueHb NHHOPMAITMOHHBIX TEXHOJIOTHH, UCIIOIb3YEMBIX TIPU OCYIIECTBICHUU 00pa-
30BaTENIbHOTO MPOIIecca MO TUCIUIIINHE, BKIIIOYas MepeYeHb MPOrpaMMHOTO o0ecrede-
HUS U HTHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

Onepanuonnas cucrema Windows XP.
Microsoft Office (Word, Exsel, Power Point).
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24 AdobeReader; FineReader.

7 MaTtepuajibHO-TEXHUYECKOE o0ecrnevyeHne JUCHMIIIMHBI

HanmeHnoBaHue cnenuajib-

HBIX NOMeIleHuH U moMe-

IEeHU JJIsl CAMOCTOSTE/b-
HOIl padoThI

OcHalIeHHOCTD CHEeHAJBLHBIX OMEIeHN M TOMeIleH il
JJIS1 CAMOCTOATEJIbHOM padoThl

VYyeOHas ayauropus AJs Mpo-
BEJICHUS 3aHATHH JIEKIMOHHO-
ro tuma, ayauropus Ne 102,
300MHXEHEPHBII KOpIyC

Crnennanu3upoBanHas MeOeib: ydeOHasi JO0CKa, CTON U CTYI
nperoaaBaTessi, Mocajgo4Hble MecTa i cTyiaeHToB. Habop
JIEMOHCTPAI[MOHHOTO 00OPYIOBaHHs C BO3MOXKHOCTBIO HC-
0JI630BaHMs MyJIbTHMeIUA: poekTop HitachiCP-R56, komwm-
ycrpoiictBoVirtualinkMimioXitorPC, kommsrorep Core 2 Duo
1,8. Joxymenr-kamepa Aver-Vision 130. Komonku SvenSPS
678218 W
Microsoft
12.05.2010
Microsoft office 2007 nuuensus Ne 44414519 ot 19.08.2008
Kaspersky Endpoint Sekurity muunensus Ne 1752-170320-
061629-233-81 ot 21.03.2017

windows Professional 7 Ne 46891279 or

VYyebnas ayuTopust AJis Ipo-
BEJICHUS 3aHATHI ceMUHap-
CKOTO THIIa, TPYIIIOBBIX U UH-
TUBUAYAIbHBIX KOHCYIIbTa-
LIAH, TEKYIIET0 KOHTPOJIA U
MIPOMEXYTOUHOM aTTecTalluH,
naboparopusi OpraHUIeCKOr U
KOJUIOMIHON XUMUH, ayAUTO-
pus Ne 418, rmaBHBIN KOpITYC

Cnenuanu3upoBaHHasi MeOelb: yueOHast TOCKa, CTOJ U CTYJ
MpenoiaBaresis, MocagoyHble MecTa JJii CTyAeHTOB. TexHu-
yeckue cpeacrsa oOydenus: npoekrop SANYO PLC — XW
56 LCD2000; cranuoHapHbIi SKpaH IS IPOEKTOpa, HOYTOYK
ASUS X50SLseries

Tabmuipl, cXeMbl 10 HEOPTAaHUUYECKON XUMUH, AJIEKTPOHHBIC
Bechl, PeakTuBbl, cxembl, Tabuuipl, ciekopa M-40, mraTtus
nabopatopubiii IIIBJI, 31eKTpoHHBIC BECHI, CXEMBI, BEChl aHa-
JTUTUYECKHE, KPUCTAIUIH3ATOP, Ta00OpaToOpHasi KAIMIIbHAS TIeYb
0X-85
Microsoft
12.05.2010
Microsoft office 2007 nuuensus Ne 44414519 or 19.08.2008
Kaspersky Endpoint Sekurity muiensus Ne 1752-170320-
061629-233-81 ot 21.03.2017

windows Professional 7 Ne 46891279 ot

[Tomernenue a1 caMmoCTOs-
TeIbHOU paboThl 00yUaIOIIUX-
Cs1, YUTAJIbHBIN 3a]1 OMOJIMOTE-
K1, kabuHeT Ne 216, riIaBHBIH
KOpIyc

Crienmanu3upoBaHHas MeOesb: yueOHas J0cKa, 10cal0uHble
MeCTa JIA CTYACHTOB. KOMHBIOTepHaSI TEXHHUKA C ITOAKJIHOYC-
HueM k cetu «MHtepHe™ (DBC «Znanium.comy, 96C
«AgriLiby, Hayunast 6uoanoreka «eLYBRARY.RU») u
o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO0 00pa30BaTENIbHYIO
cpeny Akanemuu. CrienuanbHas yueOHasi, yueOHo-
MeTOoAMYECKasi U Hay4Has JIUTeparypa
Microsoft windows Professional
12.05.2010.

Microsoft office 2007 nuten3us Ne 44414519 ot 19.08.2008
Kaspersky Endpoint Sekurity murensust Ne 1752-170320-
061629-233-81 ot 21.03.2017

7 Ne 46891279 ot

[Tomerienue uIst XpaHeHUs U
npodusakTHyeckoro oociy-
KUBaHUS y4eOHOTO 000py10-
BaHus, kabuuet Ne 110a,
TJIABHBIN KOPITYC

CnenuanusupoBanHas MeOenb: cremutaxu. Cepsep IntelX-
eonE5620, IntelPentium 4 - 7 mrr., IntelCore 2 QuadQ 6600 —
3 .

Microsoftwindowsserver 2008 mumensust Ne 48249191 or
18.03.2011, No 45385340 ot 22.04.2009, Ne44414571 ot
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19.08.2008.

Microsoft office 2007 Ne44290414 ot 17.07.2008. Kaspersky
Endpoint Sekurity munensusNe 1752-170320-061629-233-81
or 21.03.2017

8 Ouenounble cpeacTBa AJsi NMPOBeJeHHUS NMPOMEKYTOYHOM aTTecTAllMUA 00y4aro-
mmxcs no aucuumiude (Ilpuioxkenue 1)

@OH/I OLICHOYHBIX CPEJICTB MO MUCHUILUIUHE «DU3UKO-XUMUYECKUE METO/bl aHAJIU3a»
JUTSL TIPOBEJICHUS TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAIlMU MPECTABIEH B MPUIIOXKe-
gum 1.

9 Meroanueckue YyKa3aHUsi I O0yYalOIIMXCA 10 OCBOEHUIO IMCUHMILIMHBI
(Momy.Jis)

[InanupoBaHue M opraHu3ans BPEMEHH, HEOOXOAMMOIO Ha OCBOCHHE AUCLHUILIMHBI
«DPU3NKO-XUMHUECKUE METO/IbI aHann3ay, npeaycmarpuBaercs @I'OC 1 yuyeOHBIM MJIAHOM M C-
nuruinHbL. O0BbEM YacoB U BUABI yueOHOI paboThl o popmam oOydeHUs pacmpeesieHbl B pa-
Ooueilt mporpamme AUCIHUIUIHHBI B 11. 4.2.

9.1 Y4eOHO-MeTOAMUYECKOE 0O0ecieueHHe ayIMTOPHbIX 3aHATHIA

ITo mucuumnnue «®U3MKO-XMMUYECKHE METOJIbl aHalu3a» 00pa30BaTENIbHOM Iporpam-
MO IIPElyCMOTPEHO MPOBEICHUE CIAEAYIOLUX 3aHATUI: JIEKIIUU, JJaOOpaTOpHbIE pabOThI, IPyI-
HOBbIE KOHCYJIbTAIIUH, CAMOCTOSATENIbHAS paboTa 00yUJaroLIIXCs.

Jlekuuu mpenycMaTprUBalOT MPEUMYILIECTBEHHO Nepeaady yueOHol nH(opMaIiy mpemno-
JlaBareseM o0ydaromuMces. 3aHATHs JIEKIIMOHHOTO THIA BKIIOYAIOT B ceOs JIGKLUU BBOJHBIE,
yCTaHOBOYHBIE (TI0 3209HOH (hopme 00yUueHus ), OpAMHAPHEIE, 0030pHBIC, 3AKITFOUNTEILHBIC.

Ha nexuusix ucnonb3yroTces CIeAyrollie HHTEPAaKTUBHBIE U aKTUBHBIE (DOPMBI U METO/IbI
00y4YeHHS: IPE3CHTAINH, JIEKIIUHU C HIIEMEHTaMHU Oece/ibl U AUCKYCCHH.

KoHcnekTupoBaHue JEKIUi — CI0XKHBIA BUJ] By30BCKOM ayAUTOPHON paboOThI, Mpernoia-
TafoIIi MHTEHCHBHYIO YMCTBEHHYIO J€SITEIBHOCTHh CTYyJeHTa. KOHCIEKT SBIISETCS IMOJIE3HBIM
TOT/a, KOT'Jla 3alliCaHO caMo€ CYIIECTBEHHOE M CAENaHO 3TO caMuM obOydaronmmcs. He Hano
CTPEMHTHCS 3aIUCcaTh JOCIOBHO BCIO JIEKIUIO. Takoe «KOHCIEKTUPOBAHHME» MPHUHOCHUT OOJIbINE
BpeJia, yeM 1oJib3bl. Llenecoobpa3zHo BHavase MOHITh OCHOBHYIO MBICIIb, U3/1araéMyto JIEKTOPOM,
a 3aTeM 3amucath ee. JKemaTeabHO 3arch OCYIIECTBIIATh HA OJTHOW CTPAHUIIE JINCTA MITH OCTaB-
JIs1s1 TIOJIsA, HAa KOTOPBIX MO3/HEE, PH CaMOCTOATENbHOM padoTe ¢ KOHCIIEKTOM, MOXHO CJIeNIaTh
JIOTIOJTHUTEIILHBIE 3aITMCH, OTMETUTH HETTOHATHBIE MECTA.

KoHcnekt nexiuu jyyiie noapasiensTh Ha MyHKThI, COOMI0/1as KPAaCHYIO CTPOKY. DTOMY
B OOJIBIIION CcTENeHn OyayT CrocOOCTBOBATH BOMPOCHI TIaHa JIEKIMH, TIPEAJIOKEHHBIEC TTPernoia-
BaTensM. Creayer oOpaliaTh BHUMaHUE HA aKLEHTHI, BHIBOJIbI, KOTOpPbIE JEIAET JIEKTOp, OTMe-
Yasi HanOoJiee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMeYaHUsIMH «BAXKHOY», «XOPOIIO
3alIOMHUTBH» U T.I1. MOXHO Jie71aTh 3TO U C IOMOIIBIO PA3HOIBETHBIX MapKEPOB UM pyUeK, 101~
YepKUBasi TEPMHUHBI H OTIPEICIICHUSI.

Ienecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIlleHUH, ab0OpeBHaTyp U CHUM-
BOJI0B. OTHAKO TIPH JadbHEHIIEH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIII€ 3aMEHUTh OOBIYHBIMU
CJIOBaMH J|J1s1 OBICTPOTO 3pUTEIHHOI0 BOCIIPUSATHUS TEKCTA.

PaboTast Haj KOHCIIEKTOM JIEKIIWH, BCET/Ia HEOOXOIMMO MCIOJIh30BaTh HE TOJIBKO y4eO-
HUK, HO U Ty JINTEPATypy, KOTOPYIO JOMOJIHUTEIBHO PeKOMEH10Ball JiekTop. MiIMeHHo Takas ce-
pbe3Hast, KpOMOTJINBasi paboTa ¢ JEKIIMOHHBIM MaTEPUAIIOM TIO3BOJIHT IITyOOKO OBJIA/IETh TEOpe-
TUYECKUM MaTepHUajIoM.

Ha maGopaTopHBIX 3aHATHIX WMCHOJIB3YIOTCS JTabopaTopHas mocynaa, o00opyJIoBaHUE, pe-
AKTHUBBIL.
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B xone naGopaTopHOro 3aHATHsS 00ECIEYMBACTCS MPOIECC aKTUBHOTO B3aMMOACHUCTBUS
00y4JaeMbIX C MPEToaaBaTesieM, MPUOOPETAIOTCS MPAKTUICCKUE HABBIKA U YMCHHSI.

Lenp 1a0G0paTOPHOTO 3aHATHS - YIIAYOUTh U 3aKPENUTh 3HAHUS, IOJTYYCHHbIC HA JICKIHH,
dbopMHpOBaHUE YMEHHS TPUMEHSTH ITOJIyYCHHbBIC 3HAHUS Ha MTPAKTHKE.

OO0pa3zoBarenbHBIMU 33JjauaMH Ja00PATOPHOTO 3aHATHS SBIISIOTCS:

— Tiy0OKOe U3yueHHe JICKIIMOHHOTO MaTepualia, H3y4YeHUEe METOI0B PadOThI ¢ y4eOHOU
JUTEPATYpPOid, TOTYUECHUE TEPCOHATBHBIX KOHCYIBTALUH Y MIPeTojaBaTers;

— peUICHHE CIIEKTpa MPAKTUYECKUX 33]ad, B TOM YHUCIie MPO(eCcCHOHAIBHBIX (aHaTN3
NPOM3BOJICTBEHHBIX CUTYallUi, pEIICHUE CUTYAIIMOHHBIX 33/1a4, U T.IL.);

— paboTa ¢ MHCTPYKTUBHBIMHU MaTepUaAIaMH, CIIPABOYHHKAMMU;

— (opMyIHpOBaHNE OTBETOB Ha IMOCTABJICHHBIE BOPOCHL.

ITo nToram 1a00OpaTOPHBIX 3aHATHIA CTYACHT MOIYYaeT JIOMYCK K IK3aMEHY.

Jnst opranu3anyu padoThl IO MOATOTOBKE CTYIECHTOB K JIA0OPATOPHBIM 3aHSATHSAM IIpe-
nojaBareseM pa3paboTaHbl CISAYIOINE METOINYECKUE YKa3aHHS:

1 AnekceeBa E.U., Yucrakor B.II., MuxaiinoBa C.b., Cepokypoa [0.JI. ®usuko-
XUMHYECKHE METO/Ibl aHanu3a ( UIs CTYICHTOB OYHOW M 3a04HOM (opmbl 00ydeHus). Jlabopa-
TopHbIi npaktukyM. 2020. (Ha npaBax pykonucu)

9.2 MeToanueckne yKa3aHus M0 OPraHU3aIHH CAMOCTOSITEIbHOI paboThI CTy/1eH-
TOB

CamocrosiTenbHas paboTta siBisieTcst Oojiee MPOAYKTUBHONW U 3¢ (GEKTUBHOM, ecnu mpa-
BUJILHO HCIIOJIB3YIOTCS KOHCYNbTanuu. KoHcynbranus — ogHa u3 ¢opM yueOHOU padoTsl. OHa
npeIHa3HayeHa JjIsl OKa3aHUs MOMOIIU CTYJEHTaM B PEHICHHH BOIPOCOB, KOTOPHIE MOTYT BO3-
HUKHYTH B IIPOLIECCE CAMOCTOATEIBHOM padoTHI.

[Ipu camocTosaTenbHOM paboTe 60IbIIOE BHUMAHUE HYXKHO YAETSATh paboTe ¢ MepBOUC-
TOYHUKAMHU, JTOTIOJTHUTEIHHOM TUTEPATYpOid, y4eOHOM JTUTEpaTypOH.

CaMocTosiTenbHass paboTa CTYACHTOB OOBIYHO CKIJIAJBIBACTCA M3 HECKOJBKUX COCTaBIIS-
IOLIUX:

- paboTa ¢ TekcTamMu: y4eOHHUKaMHU, HOpPMAaTUBHBIMU MaTepHallaMu, UCTOPUUYECKUMHU TIep-
BOMCTOYHHKAMHU, JOTIOJIHUTEIbHON JINTEPATYpOil, B TOM YMCIIe MaTepUajaMi UHTEpHETa, a TakK-
e MpopabOTKa KOHCTIEKTOB JICKIIHIA;

- ydactue B paboTe CEMUHApPOB, CTYACHUECKUX HAy4YHbIX KOH(EpEeHIHil, onuMIna;

- IOATOTOBKA K 3a4€TaM U 3K3aMEHaM HETOCPEICTBEHHO NIEPE]l HUMM.

3auer — Qopma MpOBEPKH 3HAHUN CTYAEHTOB MO HM3ydyaeMoMy Kypcy. OH MO3BOJISIET
0000IIUTh U YIITYOUTh MOJTyYEHHBIE 3HAHUSI, CHCTEMAaTU3UPOBATh U CTPYKTYpHUpPOBaTh UX. I'oTo-
BACH K 3a4€Ty, CTYACHT JIOJKEH €lle Pa3 MPOCMOTPETh MaT€pUAJIbI JIGKIIMOHHBIX U CEMHUHAPCKUX
3aHITHHA, TOBTOPUTH KIIFOUEBBIE TEPMHUHBI U MOHATUA. I yCIIENIHOrO MOBTOPEHUS pAHEE HU3Y-
YEeHHOI'0 MaTepHajia MOKHO HCIIOJIb30BATh CXEMbl M TaOJIMIIbI, TO3BOJIIOIINE CUCTEMATHU3UPO-
BaTh JIaHHEIE.

3a Mecsll 10 MPOBEACHMS SK3aMeHa IpernojaBaTellb COO0IaeT CTyACHTaM IpUMEpHbIE
BOIPOCHI, BEIHECEHHBIE JIs 00CYKAECHUS Ha MPOMEXYTOUYHOM aTTecTaluHy.

Jlis opraHuzalyy CaMOCTOSITENIbHOM paOOThl CTYJEHTOB MO OCBOCHHIO JUCIMILIMHBI
«DPU3NKO-XUMHUECKUE METO/Ibl aHATIN3a» Pa3pabOoTaHbl CIEAYIOINE METOANYECKHE YKa3aHUS:

1 Anexceesa E.W., lynnueBa C.I'. AHanuTudeckas XUMHUS: METOJAUYECKUE yKa3aHUS U
3aJaHus Uil CaMOCTOSITENIEHOW paboThl (A1 CTYIEHTOB OYHOM M 3a0YHOM (POPMBI OOyUCHMS)
2020. (Ha mpaBax pyKOIH1cH)
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[Ipunoxenue 1
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEIKICHUE
BhICIIEero oOpa3oBanus «Kypranckas rocygapcTBeHHas CEIbCKOXO03SHCTBECHHAS
akanemuss umenu 1.C. Mansnesay

Kadenpa Ouosoruu u BeTepuHApUN

@OH/1 OLIECHOYHBIX CPEJCTB

POU3NKO-XUMHNYECKHUE METO/bI AHAJIU3A

Hanpasnenue noarorosku — 35.03.07 TexHomorust npou3BoOACTBA U epepabOTKH CeIbCKOXO0-
351ICTBEHHOM IIPOIYKLIUH

HampasiieHHOCTH nporpaMmel (mpoduiib) — XpaHeHHue U epepadboTka cellbCKOX03IHCTBEHHON
MPOIYKIINH

JlecHUKOBO
2020
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1 OOure mooXKeHNU

1.1 ®oHp OLIEHOUYHBIX CPEICTB MPEIHA3HAYEH /Ui OLEHKHU PE3YJIbTATOB OCBOCHHUS AMC-
UUTTUHBL «DU3UKO-XUMUYECKHUE METObl aHAJIM3a» OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl 1O
HarpaBjeHuto moAroToBku 35.03.07 TexHoOrHsS MPOU3BOJICTBA U NEPEPAOOTKH CEIBCKOXO035 M-

CTBEHHOU ITPOJYKLIUH.

1.2 B xo/1e 0CBOCHHS TUCIHUIUIMHBI «DU3UKO-XUMHUYECKHE METOIbI aHAIN3a» HCIIOIb3Y-
IOTCSL CJICIIYIOIINE BHJIBI KOHTPOJIS: TEKYIIUH KOHTPOJIb U MPOMEKYTOUHAsT aTTeCTalus (MTOro-
BBIH KOHTPOJIb 110 JJAHHOH AUCIUIUIMHE, MPETyCMOTPEHHBIA YY€OHBIM IIJITAHOM: Ha OYHOU (opme
o0OydeHus BO 2 cemecTpe, Ha 3a04HOM (hopme 0O0ydeHus — Ha 2 Kypce).
1.3 ®opmoit NpOMEKYTOUYHOM aTTECTALMK MO JUCUUILUIMHE «DU3UKO-XUMUYECKUE METO-
JIBI aHAJIM3a» SBJISETCS 3a4eT.

2 Ilepeuenn

KOMIIETEHIINI

B IIPOLECCE OCBOCHMUA NUCIUIIIIMHBI

C  yKa3aHueM

OTaIloOB ux

¢dbopmupoBaHus

Kon HaumeHoBaHMe OLIEHOYHOTO CPEICTBA
KoHnTtponmpyemslie KOHTPOJIU- TEKYIIUN KOHTPOJIb
a3J1eJIbl eMoi IIPOMEXKYTOUHAs
TEMBI I;[I/ICHI/IHJ;I/IHI)I* K(I))l\}/IHCTeH- ounai Gopma 3aounai Gopma paTTeCi“,aHI/ISI
S oOyueHus oOyueHus

1 BBenenue B Kypc BOIIPOCHI K YCT- | BOIIPOCHI K YCT-

«DU3UKO-XUMUYECKHE OIlK-1 HOMY OIIPOCY, HOMY OIIPOCY, BOTPOCRT K38~

METO/Ibl aHAIU3a» 3a/1a41 3a/1a41 ey

2 TeopeTndeckue OCHO- BOIPOCHI K

BbI (PU3MKO-XUMHUYECKUX OIIK-1 YCTHOMY BOIIPOCHI K BOIIPOCHI K 3a-

METOJIOB AHAIN3a OIIpOCYy, 3a1a4u 3a4eTy 4yery

3 OCHOBBI KAYECTBEHHO- OIIK-1 BOIIPOCHI K BOIIPOCHI K BOIIPOCHI K 3a-

ro aHaJIn3a YCTHOMY OIIPOCY 3a4eTy 4yery

4 OCHOBBI I'PaBUMETPHU- OIK-1 BOIIPOCHI K BOIIPOCHI K BOTIPOCH K 3a-

YECKOr'0 aHaJIN3a YCTHOMY YCTHOMY dery
OIIpOCY, 3a1a4u | OmIpOCy, 3a7a4u

5 Tutpumerpruyeckuit BOIIPOCHI K BOIIPOCHI K

aHam3 OIIK-1 YCTHOMY YCTHOMY BOIIPOCHI K 3a-
OIIpOCYy, 3ala4d | OMIpOCY, 3a7a4u 4yeTy

6 OnTuyeckue METOAbI BOIIPOCHI K BOIPOCHI K BOIIPOCHI K 3a-

aHaJn3a OIIK-1 YCTHOMY YCTHOMY 4yery
OIIpOCY, 3a1a4u | OmIpOCy, 3a7a4u

7 DIEKTPOXUMUYECKUE BOIIPOCHI K BOIIPOCHI K BOIIPOCHI K 3a-

METO/Ibl aHAIN3a OIIK-1 YCTHOMY YCTHOMY 4yeTy
OIIpOCYy, 331a4u | ONpocCy, 3a7auu

8 Xpomatorpaduueckue BOIPOCHI K YCT- | BOIPOCHI K YCT- | BOIPOCHI K 3a-

METO/Ibl aHAIN3a OIK-1 HOMY OIIpOCY, HOMY OIIpOCY, qery

JIOKJIa bl JIOKJIaJIbl
9 [Ipyrue MeTo/pl aHa- OIK-1 BOIIPOCHI K BOIPOCH! K BOIIPOCHI K 3a-
Im3a YCTHOMY OIIpO- YyeTy
3aueTy

Cy, TOKJIabl
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3 TumnoBble KOHTPOJbHBIE 3aaHus (HEOOXOIUMBIC JUIS OIEHKW 3HAHWUN, YMEHUH, HaBbI-
KOB U (WJIM) OTBITA AEATEIbHOCTH, XapaKTePU3YIOIIKe dTanbl (OpMUPOBAHUS KOMIIETEHIIUNA B
MPOIIECCE OCBOCHHS 00pa30BaTEIHbHON IPOTPAMMBI)

3.1 OueHovHbIe CpeCTBA JIs1 BXOJAHOTO KOHTPOJIS (110 TEMaM WIIH pa3Jiesiam)

BxoHOM KOHTpOJIb 10 JUCHUIUIMHE «PU3UKO-XUMUYECKUE METO/IbI aHAJIN3a» HE IIPOBO-
JTUTCS.

3.2 O1ieHOYHBIE CPEICTBA JUIsl TEKYILETO KOHTPOJIS
3.2.1 Borpocs! [yt IpOBEAEHUST YCTHOT'O OIIpoca
Texkymuil KOHTPOJIb MO AUCUHUIUIMHE «DHU3UKO-XUMUYECKUE METOJbl aHaJIN3a» MPOBO-
IuTes B opMe YCTHOTO OIpOca BO BpeMsl MPOBEJACHUS J1a00paTOPHOTO 3aHATHUS C LIETbIO OI[CHKH
3HAHUU, YMEHUI U HaBBIKOB O0YYAIOIINXCS 10 KOHKPETHON TeMe.
[lepeuenp KoMIETEHIINN, IPOBEPSAEMBIX OLIEHOUHBIM cpencTtBoM: OITK-1.
Tema | Bpenenue B Kypc «PU3HKO-XUMHUYECKUE METO/IbI AHAJIA3A»
1. Yro Takoe TOYKA PKBUBAJIEHTHOCTH U Kak e€ ompenensaTh? CrocoObl 0OHApYKEHUST KOHEU-
HOM TOYKM (TOYKH 3KBUBAJICHTHOCTH) TUTPOBaHUS. BbIOOp KHCIOTHO-OCHOBHBIX MHJUKATO-
poB. PaBHOBecusi B pacTBopax MHAMKATOpoB. KoHcTaHTa nuccolManvuyd MHAMKATOPOB, MH-
TepBaJl nepexoa okpacku. OMUOKU TUTPOBAHHUSL.
Kakue npumenstorcs criocoObl BIpaXKeHUsI KOHLEHTPALUU PACTBOPOB B 00bEMHOM aHaIu3e?
3. Uto Takoe HOpPMAaJIbHOCTh, B 4eM BbIpakaeTcsi? OmnpenereHne KBUBAJICHTHBIX MacC CIOXK-
HBIX BelecTB. OnpeeneHue SJKBUBAICHTHBIX MAacC OKMCIUTEINS U BOCCTAaHOBUTENS (Ha Mpu-
Mepax).
4. Yto Takoe TUTp, €ro eauHuLa uzMepeHus? dopmyia, CBSI3bIBAIOLIAs TUTP, SKBUBAJIECHT U
HOPMaJIbHOCTh?
5. KakoBa maremaTnueckasi 3aBUCMMOCTb MEXJly 00bEMOM U HOPMAJIbHBIMU KOHUEHTPALUIMU
pearupyroIux BemecTs?
6. Yro mpexacTaBisAOT cO00 MHIMKATOPHI, IPUMEHSIOIIMECS B 00beMHOM aHanu3e? Uto Takoe
MHTEpBaJ Nepexoaa UHauKaTopa?
7. B yem cymHOCTh MeTOAA HEMTpanu3aluu U 4YTO UM ompeaensator? Kak onpenenuTs TOUKY
9KBHMBAJIEHTHOCTH B 3TOM METOJE?
8. Ha uem ocHOBaH MeTox nepmanranatoMeTpun? [loueMy He Hy)KeH WHAMKATOP B JAHHOM Me-
Tome?
9. TOYHOCTH aHATUTHUYECKUX OTPEICTICHUN.
10. JTaboparopHoe o0opyOBaHUE U MOCYAA, UX Ha3HaueHHe. LleHa aeneHus u TOYHOCTh H3Me-
pEeHUs OCY bl U TPHUOOPOB.
11. TexHOXMMHYECKHE U AHATUTHUECKUE BECHI, UX YCTPOICTBO, MOPSIOK pabOThl W MpaBUIa
B3BemMBaHusl. [IpoBecTy B3BeIIMBAaHUS MTPEITIOKEHHOTO MPEAMETA WM BELIECTBA.
Tema 2 Teoperuueckre OCHOBBI (PU3UKO-XMMHUYECKHX METOJI0OB aHAIN3a
3aKoH JACHCTBYIOIIUX Macc
XUMHYECKOE PABHOBECHE B TOMOTE€HHBIX CUCTEMAX
XUMHYECKOE PaBHOBECHE B F€TEPOTr€HHBIX CUCTEMAaxX
I'maponus conel, MOHATHE, TUIIBL, KOHCTAHTA TMIPOJIN3a, CTENIEHb IMIPOIN3a
Bydepnble pacTBOpbI, IOHATHE, CBOMCTBA
Tema 3 OCHOBBI KAUECTBEHHOI'O aHAJIN3a
CyniHoCTh Ka4eCTBEHHOTO aHAIM3a
YyBCTBUTEIBHOCTD U CIEUU(UIHOCTD AHATTUTUYECKUX PeaKLuit
JpoOHbIii ananmm3
Knaccugukanus kaTHOHOB
Knaccudukamnms aHnoHoB
Tema 5 TUTpUMETPUYECKUIN aHAIN3
1. CymHOCTh TUTPUMETPUYECKOIO aHaiu3a. Ero JOCTOMHCTBA M NMPUMEHEHHE B XUMUYECKOM
aHaJIn3e.

N

arONE

asrLONE
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TpeboBanus K peakuusM, UCTIOIb3YEMbIM B TUTPUMETPHUH.
[Tonstue 00 »KkBUBajeHTE, (haKTOpe SKBUBAJECHTHOCTH, MOJIIPHONM Macce SKBHUBAJICHTA.
BripaxkeHue KOHIIEHTpAllMd pacTBOPOB: MOJISIpHAs, HOpMaJlbHasi, TUTP PacTBOpa, TUTP IO
onpeensieMomMy BemecTBy. [lepBuuHbIC 1 BTOPUYHBIE CTaHIaPTHBIC BEIIECTBRA.
TpeOGoBaHus K IEPBUYHBIM CTaHJAPTHBIM BellecTBaM. DUKcaHabI.
[IpueMbl TUTpOBAHUS: METOABI TUTIETUPOBAHUS M OT/ACIBbHBIX HaBecOK. [IpsiMoe u oOpaTtHOe
tutpoBanue. Kpusbie TuTpoBanus. Touka 3KBUBAJICHTHOCTH U KOHEUHAsI TOUYKA TUTPOBAHMUSL.
Cka4yok TUTpOBaHMs, (aKTOPHI, BIUSAIOINIME HA BEIWYHWHY CKayka TUTpoBaHUsA. CrocoObl
(buKCHpOBaHMSI KOHEYHOW TOYKH TUTPOBaHUS. VICTOYHHKY MOTPENTHOCTEH B THTPUMETPHUH.
KucnotHo-ocHOBHOE TUTPOBAHHE.
Beruncnenne pH pacTBOpOB NMpu TUTPOBAHMM CHIBHBIX M CIAOBIX KHCIOT W OCHOBaHUIL.
KpuBsie TuTpOoBaHms. Teopus wuHAMKATOpPOB. IIprMepbl NPaKTHYECKOTO MPUMEHEHUS
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.

Tema 4 OCHOBEI IpaBUMETPUYECKOT0 aHAJIM3a
CymIHOCTh METOIOB TPaBUMETPHH, (popMa OCaKICHHUS, TpaBUMETpUIecKast Gopm
Pacuets! B rpaBuMeTpun
KonuuecTBenHoe paszieneHne METOA0M OCaXACHUS

Tema 6 OnTUyeckrue METOAbI aHAIN3a

OcHoBHBIE 3aKOHBI ONITHKH, 3aK0H JlambepTa-byrepa-bepa
®dorokonopumerpus. CyiHocTs MeToaa. [I[pumeHeHre MeTo1a B aHaJIM3€ MPOyKTOB MUTa-
HUS PACTUTEIBHOTO U )KUBOTHOT'O MPOUCXOKIACHHUS.
Pedpakromerpus. Cymnocts Metona. [IpumeHeHHe MeTo/1a B aHAJIKM3€E MPOIYKTOB MUTa-
HUS PAaCTUTEIBHOTO U )KUBOTHOT'O MPOUCXOKIACHHUS.
DNEeKTPOMarHuTHOE U3JIy4yeHUEe. ATOMHbBIE U MOJIEKYJISIPHBIE CIIEKTPHI.
MonoxpomaTu3zanust U3 Ty4eHUH, TIPUEMHUKU U3JIy9CHHS U PETUCTPAIUs CIIEKTPOCKOMUYe-
CKHX CHT'HAJI0B

Tema 7 D1eKTPOXUMHUUECKHE METOABI aHAIN3a
Teopernyeckne OCHOBBI M KJIACCH(PUKAIMS METOJIOB JICKTPOXUMHUYECKOTO aHATIN3a
[Torenumomerpus. Cymuocts MeToaa. [IpuMenenne MeToa B aHaIM3€e MPOIYKTOB MTUTAHUS
PaCTUTENBHOTO U )KUBOTHOT'O MPOUCXOKACHHUS.
Konnykromerpus. Cymuocts Metona. [IpuMeHenue MeTo1a B aHamm3e MpOAYKTOB MUTaHUS
PaCTUTENBHOTO U )KUBOTHOT'O MPOUCXOKACHHUS.
Boawsramnepomerpusi. Cymuocts MeTona. [IpuMeHeHne MeToja B aHaIM3€e TPOIYKTOB TTH-
TaHUSI PACTUTEIBHOTO U )KMBOTHOTO MPOUCXOKICHUSI.
Onektpoananu3. CynHocTh MeToga. [IpuMeHeHne MeTo1a B aHamu3e MPOAYKTOB MUTaHUS
PaCTUTENBHOTO U )KMBOTHOTO IMPOUCXOKICHUSI.

Tema 8 XpomaTorpahuiueckue METOAbLI aHAIN3a
Teopetuueckrue ocHOBBI MeTOI0B Xpomartorpaduu. CymHocTs MeToa. [IpuMmeHenne mMeTo-
Jla B aHAJIM3€ TIPOIYKTOB MUTAHUS PACTUTEIHHOTO M )KUBOTHOTO MTPOUCXOKICHHUSI.
Knaccudukanus MeTo1oB xpoMarorpapuu
KadecTBeHHBIE U KOTMYECTBEHHBIE PE3yIbTaThl XpoMaTorpadupoBaHusi,
XpomaTorpaduyeckrue XapakTepUCTUKU
I"azoBast xpomaTtorpadus
XKunkoctHas, nonooOMenHasi. OymaskHast Xxpomatorpadus

Tema 9 JIpyrue MeToAnl aHAIN3a

Macc-cnekTpockonus
OIIP, JIMP
TecT-MeTOoIBI
Oxunaembie pe3ynbTaThl. B pe3ynbpTaTe 0CBOEGHHS yKa3aHHBIX TEM JAMCITUIUIMHBI 00y4Ja-

OIMUECA JOJI?KHBI:

3HAThb:
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3aKOH JEHCTBYIOIIMX MAaccC, 3aKOH SKBHBAJIEHTOB, OCHOBHOM 3aKOH CBETOIOIVIOILEHUS;
ypaBHeHue MnbkoBuda, ypaBHeHue HepHcra; mexaHusm OydepHoro aeicrBus; GopMmyIbl s
pacuera pH pa3IWYHBIX PAacTBOPOB; TEOPETHUYECKHE OCHOBBI OCHOBHBIX (DM3UKO-XUMHYECKUX
METO/IOB aHAJIM3a BEIIECTB, METPOJIOTUYECKUE XAPAKTEPUCTUKU (PU3MKO-XUMHUECKUE METOJIOB
aHanu3a;

yMeThb:

MPOBOJIUTH OTOOP MPOOBI AJIsl aHaJIM3a U MOArOTaBIUBATh €€; - TOTOBUTH PACTBOPHI IS
aHaJIM3a BEILECTBA; IUIAHUPOBATh U OCYLIECTBIIATh XMMHYECKUN SKCIIEPUMEHT; aHAIU3UPOBATh
U MHTEPIIPETUPOBATH MOJyYEHHBIE PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIBI;

IIPUMEHSTh U3Y4YEHHBIE METO/IbI HCCIIEIOBAHUS BEILECTB K aHAJIU3Y CEIbCKOXO3MCTBEH-
HOM NPOAYKIMH; HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS U MPAKTUUECKNUE HABBIKY, IIOJyYEHHbBIE
IIPU U3YyYEHUHU AUCUMILINHBI « DU3UKO-XMMHUYECKUE METOIBl aHAIN3a», IS PELIECHUS COOTBET-
CTBYIOIIMX MPO(ECCHOHANBHBIX 33/ay;

BJIAJETh:

COBPEMEHHOW XUMHUYECKOW TEPMHUHOJIOTHEH; TEOPETHUYECKUMH OCHOBaMHU (DU3HUKO-
XMMHUYECKMX METOJIOB aHajM3a; OCHOBHBIMM HaBbIKAMU PalOOThI C PeaKTHBAMHU, J1a0OpaTOPHOIL
MOCY/I0H, JIaOOpaTOPHBIM 000PYAOBaHUEM, TIPUOOpPAMHU.

Kpurepun oieHKH YCTHOTO OTBETA:

- «OTJINYHO» BBICTABIIAETCA OOydYaroIIEeMycCs, €CId IJIyOOKO M MPOYHO YCBOWJ HpO-
IPaMMHBII MaTepuaj, UCUYEPIBIBAIOIIE, OCIEI0BATEIBHO, YETKO U JIOTUYECKH CTPOMHO H3JIO0-
eH 0e3 3aTpyJHEeHUs NpU BUAOU3MEHEHUHU 3aJJaHUM, UCIIOJIb3YyEeTCsS B OTBETE MaTepuall pa3Ho-
00pa3HbIX JIUTEPATYPHBIX HCTOYHUKOB;

- «XOpOILI0» BBICTABIISAETCS 00yUarOIIEMYCsl, €CJIM OH TBEP/O 3HAET MaTepuall, FPaMOTHO
M3JIaraeT €ro 10 CYLIECTBY, HE I0IyCKAET CYIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC;

- «YZIOBJIETBOPUTEIILHO» BBICTABISETCSI 00yUYarOIEMYCsl, €CIIM UMEIOTCS 3HAHUS TOJBKO
OCHOBHOT'O MaTepuajla, HO HE YCBOEHBI €ro AETaly, JOIMYCKalOTCd HETOUHOCTH B OTBETE, HEZO-
CTaTOYHO TMPaBHJIbHBIE (POPMYITHPOBKH, HAPYIIACTCS JIOTHYECKAs! MOCIEI0BATEIBHOCTD B U3JI0-
YKEHUH NPOrPaMMHOI0 MaTepUaa;

- «HEYJIOBJETBOPUTEIBHO» BBICTABIIAETCA 00YyYaroIlleMycs, €CJIM HEpacKpbITa TeMa; HET
3HAHUS 3HAUUTENIBHOM YacTH MPOrpaMMHOT0 MaTepuaa, JOMyCKalTCs CYIeCTBEHHbIE OIINOKHY,
OTKa3 OT OTBETA.

Komnerenmuss OIIK-1 cumTaercs chopMupoBaHHOM, €CliM MO pe3yiabTaTaM YCTHOTO
ornpoca 00y4aroImuics MOJIy4ns OUEHKY «yI0BIETBOPUTEIIBHOY, «XOPOIIO» UITH «OTIUYHON.

3.2.2 3amauu v 3a1aHUA

Texkymuil KOHTpOJIb MO JUCHUILINHE «DPU3UKO-XMMUYECKHUE METO/bl aHAIN3a» MPOBO-
JIUTCA C LIEbI0 OLIEHKU 3HAaHUI, YMEHMs M HABBIKOB aHaJM3a U pelIeHHs] TUIIHYHBIX Mpodeccu-
OHAJIbHBIX 33]1a4 00y4arOIIUMHUCH.

[lepeueHp KOMIETEHIMIA, TPOBEPsAEMBIX OIIeHOUHBIM cpeacTBoM: OITK-1.

Tema 1 Brenenue B kypc «PU3UKO-XMMUYECKHUE METOIbI aHAIN3a»

1. Cmemamu 250 r 10%-noro u 750 r 15%-HOTO pacTBOpa IIIOKO3bl. BhIUKCINTE MacCOBYIO
JIOJTIO TJIIOKO3BI B ITOJIy4€HHOM PacTBOPE.

2. HMeercs pacTBOp a30THOI KHCIOTHI ¢ MaccoBoit poeit 30% (mrotHocts 1,20 r/em®). Kakosa
MOJISIpHAsl KOHIIEHTPAIUs 3TOr0 pacTBopa?

3. Uepes 1 1 pacTBOopa amMmmMuaka ¢ MaccoBoi joiieid, paBHoit 10% (turotHOCTH 0,96 T/MIT), TIpO-
nyctwin 10 1 ammuaka (H.y.). Beruncaure maccoBylo 1070 aMMHaka B 00pa3oBaBILEMCS
pacTtBope.

4. Cxkonbko rpammoB 10%-HOro pacTBOpa THUAPOKCHAA HATpHUs MOTpeOyeTcst U MOJHON
HerTpanuzannu 100 1 0,1M pacTBOpa CONSTHON KUCTOTBHI.
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10.

11.

12.

13.

14.

15.

=

Kakoit o6bem 0,3 H. pacTBOpa COJSIHON KHCIOTHI TpeOyeTcs Uil HeMTpalu3aluu pacTBopa,
coaepxkaiero 0,32 r ruapokcuaa Hatpus B 40 mi1 pactBopa?
[Tonmwxenue Toukn 3amep3anus 0,01 M ykcycnoit kucnots! paBHo 0,019 K. Paccuuraiite
CTENEeHb JUCCOLUALUU YKCYCHOU KHCIOTHI.
Berancnuth ocMoTHUeckoe jaaBiieHue pactBopa mpu 22°C, B 1,2 1 KOTOPOTO COAEPIKHUTCS
20,5 mr caxapa (C12H201;1).
BbruncnuTh TeMieparypy KUIEHHS U TEMIIEpaTypy 3aMep3aHusi pacTBOpa, COJAEPIKAIIETro
100 r caxapa B 750 r Bogs!. K,= 0,52; K, = 1,86.
Paccuuraiite naBineHue napa BOAHOIO pacTBOpa INIMLIEPUHA MAcCCOBOM noneit 3%,
B34TOr0 IPHU 25°C. JlaBiienue mapa BObI pu 3ToM TemnepaTtype pasHo 31,67 klla.
Paccunraiite xoncranty muccommauuu NHsOH, ecnu B pactBope ¢ konnentpamnueit 0,2
MOJIB/JT CTETIEHb €T0 Aucconunanuu paBHa 0,95%.
Boruucnure konuentpamuio nonoB OH.', eciu KOHLIEHTpallui HOHOB H+(B MOJIb/T)paBHBIL: 1)
107;2)5:10°.
Beruucnure pH paCTBO}ZJOB, B KOTOPBIX KOHIICHTPALMU HOHOB BOJOPOJa (B MOJIb/J) PaBHBIL:
1)3,2:10°; 2)4,9-10™%
Boruncnouts pH pactBopa KOH (a(KOH)=1%). IInotHocTs pacTBOpa npumure pasHoit 1,0
I/MIL
3anuiuTe ypaBHEHUE pEeakUui THApPOJN3a U YKAKUTE XapaKTep Cpelbl AJIs CISAYIOLIUX
coneii: Fe(NO3z)3; K3POy; CuCls.
B oxnom pactBope coxepkutcst 0,5 moiab MgSQ,, 0,1 moas AlCI; u 0,2mom6 (NH4),SO4 Ha
1000 r Boabl. PaccunTaiiTe MOHHYIO CUITy pacTBOpa.

Tema 2 Teoperndeckre OCHOBBI PU3UKO-XMMHYECKIX METOJIOB aHAIH3a
Onpenenute crenenb ruapoausa u pH 0,005 v. KCN, Kyen =4,9- 10729,
CocraBbTe MOJICKYJIIPHBIC M HWOHHBIC ypaBHeHHs Tuzapoim3a cosieii Pb(NO3),, NaNOs,
K,S0s. Kakoe 3nauenne pH (pH <7, pH > 7) uMerOT pacTBOPHI STHX COJIEH?
Ha ocHOBaHMM TaOJIMYHBIX TaHHBIX BBIYMCIUTE KOHCTAHTHI THAPOJIN3A 110 BCEM CTYNEHIM U
cenaiiTe BbIBOJ O TOM, Kakasi CTYIIEHb THAPOIIN3a MpOTeKaeT B Oonblieil ctenenu. CpaBHU-
Te 3HaueHus pH 1mo BceM CTyneHsMm.
PaccunraiiTe CKOpPOCTh peakiMu MEXIy pacTBOpaMU XJIOpWIa Kaius W HUTpara cepelpa,
KOHIIEHTPAIlUUA KOTOPBIX COCTaBJISAIOT cOOTBeTCTBeHHO 0,2 1 0,3 MOJIB/1, @ KOHCTAaHTa CKOPO-
ctu 1,5 103 1-momp ¢
KoHcraHTa ckopocTH peakuuu OMbIIeHUS YyKcycHOdTHIIOBoro s¢upa: CH3zCOOC Hsp-p
+KOH -5—CH3COOK (p.p) *C2HsOH -y paBHa 0,1 n/mMons MuH. HavanbsHas KOHIEHTpanus
YKCYCHOATHIIOBOTO 3dupa Obuta paBHa 0,01 mons/n, a menoun — 0,05 moinb/n. Beraucoure
HaYalbHYI0 CKOPOCTh PEAKIIUU U B TOT MOMEHT, KOTJja KOHIIEHTpaIus 3(hupa CTaHEeT paBHOM
0,008 mounn/m.
Beruuciute pH OydepHoro pactBopa, cogepxamtero 0,1 mons/n NH4OH u 0,1 monw/n
NHA4CI.
Paccunrare o6bembl 0,1 M anerara Hatpust u 0,1 M ykcycHOM KHCIOTBI, HEOOXOIUMBIE TSI
npurotoBieHus 3 1 aneratHoro oydepa c pH=5,24.

Tema S TUTpUMETPUYECKHUMN aHATU3

Hasecky (NHg)2SO4 maccoit 1,2899 t pactBopuiin B MEpHO# Kkoj0e BMecTUMOCThIO 250,0
mit. K 25,00 M1 mosyyeHHOTro pactBopa 100aBuwin (opManvHa U BBIJCTUBIIYIOCS KUCIOTY
ortutpoBanu 24,22 mi pactBopa NaOH [T(NaOH/ HCl =0,003612]. Beruuciuth MaccoByro
nomio (%) a3ora B oOpasiie.
K 50,00 m 0,10128. MgSO4 npubasmim 25.00 M 0,2514 M NaOH u cmech paz6aBmim Bo-
noi B MepHoO# konbe BMectuMocThio 100,0 miu. 3arem 50,00 mn uiabTpaTa OTTUTPOBAIN
0,1046 M HCI. Kakoit 06beM KHCIIOTHI H3pacX00BaIM HA TUTPOBAHUE?
Kakyto maccy NH4Cl, conepxaiero okosno 30% NHs , B3sumn 1 aHanu3a, €Clv 1Mocie J10-
6asnenus k Her 50,00 mm 0,1000 M NaOH u mHarpeBanwus 10 TOJHOTO yAaJICHUS aMMHAaKa,
n30bITok NaOH ortutposanu 25,00 ma 0,1000 M HCI?
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Tema 4 OcHOBBI IpaBUMETPUYECKOI'0 aHAJIM3a

1. Beruucnouts akTop nepecueTa sl ONMPEISTICHUST MarHus, €CIIU MOCJIEe OCAKIEHUS €T0 TOTY-
YyeHa rpaBuMeTpuyeckas popma MgoP,07.

2. U3 naBecku cepHoro korueaana maccor 0,1500 r monyunnu ocanok BaSO,4 maccoii 0,5155
r. BeriuncnuTe MaccoBylo J0JII0 Cephl B Koueaane?

3. Brranciuth paktop nepecyera, €ClIM aHaJIU3 BBITOIHSIIH 110 CXEME:

S —H,S —CdS —CuS —CuO, onpezaenseMoe BEIEeCTBO S

HF —CaF,—CaS0,, onpenensemoe Bemectso HF.

oo

Tema 6 OnTu4eckre METOIbI AaHATN3A

1. Jlns ompeneneHust JUIMHBI BOJHBI HEM3BECTHOM JIMHUM cieKTpa (AX) ObUTH BBHIOpAHBI JIBE JTH-
HUU U3 criekTpa xene3a. C u3BecTHhIMU JmuHaMu BOJH Al= 3737,1 u A2= 3745,6. OTcueTsl
10 MU3MEPHUTEILHOHN IIKajie Mpuoopa (MUKPOCKOIIA) ISl ATUX JIMHUK OBLIM paBHBI COOTBET-
ctBeHHO S1= 5,18 u S2= 6,24. OnpenenuTs JUIMHY BOJHBI HEU3BECTHOM JIMHUU, €CIIH OTCUET
IO IIKase mpudopa /I Hee paBeH BX= 5,62.

2. Paccunrarh MUHUMAaNBHO ompenesemMyro Maccy (Mmr) kenesa (III) mo peakmmu ¢ cymbdoca-
JIMITAIIOBOM KUCIIOTOM B aMMHA4YHOM Cpee. Y CJIOBHUS OINPENEIICHUs: KIOBETa C TOJIIHUHON
ciost | = 5 cM, 00beM OKpalIeHHOTO pacTBopa V paBeH 5 mil, KOOPPHUIHEHT MOJISIPHOTO T10-
ronieHus: paseH 4000; MUHMMaNbHAS ONTHYECKAs IJIOTHOCTb, U3MEpsieMasl MPUOOpoOM, Co-
crasiisier 0,01.

Tema 7 DaeKTpOXUMHUECKUE METO/Ibl aHATIN3a

1. Cwmech XI0pOBOAOPOIHON U OOPHOM KHUCIOT OTTUTpOBaIU noteHuuomerpuyecku 0,1000 M
nociuenoBarenbHo: cHadana ortutpoBanu HCI (u3pacxomoBaB oObeM TUTpaHTa Vi), 3aTeM
npubaBWIM K pacTBopy Tiumepud u orturpoBamn Hi;BOj3; mo mepmoii crymeHu (momyduB
CyMMapHbIif 00beM THTpaHTa V).

2. Ilpu kynmonomerpuueckoMm tutpoBanuu 20,0 M1 pacTBOpa AMXpoMara Kalius JIEKTPOXHMH-
geckn reHepupyembiM xernesoM (II) Ha BoccranoBienne noHoB Cr,07% monazo6minocs 25
MuH 1ipu cuiie Toka 200 MA. OnpeaenuTs HOpMaabHYIO KOHIEHTpaluto pactBopa KoCrOy.

O>xusiaeMble pe3ynbTaThl. B pesysnbprare OCBOGHHUS yKa3aHHBIX T€M TUCHMIUIMHBI 00yva-
OLIUECS JTOJIKHBI:

3HATh:

METPOJIOTHUECKUE XAPAKTEPUCTUKH (PU3UKO-XMMHUYECKHE METO/I0B aHAJIN3a;

yMeTh:

MIPOBOAUTH OTOOpP MPOOBI JUIsl aHaIM3a M MOATOTaBIMBATH €€; FTOTOBUTH PACTBOPHI AJIS
aHaJIM3a BEILECTBA; IUIAHUPOBATh U OCYLIECTBIIATh XMMHUYECKUN SKCIIEPUMEHT; aHAIU3UPOBATh
U MHTEPIPETUPOBATh MOIYYEHHBIE PE3YIbTaThl, (POPMYJINPOBATH BBHIBOJABI; IPUMEHSITh U3yUYEH-
HbIE METOJIbI MCCIIEZOBAHNS BEILECTB K AHAJIU3Y CEIbCKOXO3SMCTBEHHON MPOAYKIIMH; HCIIONb-
30BaTh TEOPETHUYECKHE 3HAHUSA U MPAKTUYECKHUE HABBIKH, MOJYYEHHbIE NMPU H3YYEHUH IUCIIH-
TIHHBI «DU3UKO-XMMHUYECKHE METOJIbl aHaIN3a», JUI pelleHUs] COOTBETCTBYIOIUX Mpodeccuo-
HaJIbHBIX 3a/1a4;

BJIAJETh:

COBPEMEHHOM XMMHYECKOM TEpPMUHOJIOTHEN; TEOPETUYECKUMU OCHOBaMH (DU3HKO-
XUMHUYECKHX METOJIOB aHajM3a; OCHOBHBIMHM HaBBIKAMHU PalbOThI C peaKTHBAaMH, Ja0OpaTOPHOIL
MOCY/10#, TabOpaTOpHBIM 00OPYIOBAaHUEM, PUOOPAMH.

Kpurepun ouenku:

- «OTJIMYHOY» BBICTABIISIETCS 00y4aIOIIEMYCsl, €CJIM OH TECHO YBSA3BIBAET TEOPHIO C MpaK-
TUKOM, CBOOOIHO CIpaBigeTcs C 3ajayaMH, BOIPOCAMU U IPYTMMHU BUAAMHU MPUMEHEHHs 3Ha-
HUH, BIIaJIeeT pa3HOCTOPOHHUMH HaBbIKAMH U TPUEMAaMHU BBIIIOJHEHUS PAKTUYECKUX 3a/1a4;

- «XOpOILOY» BhICTaBJIsIETCs 00yyaromeMycs, €Clii OH He JONYCKaeT CYIIECTBEHHbBIX He-
TOYHOCTEW B OTBETE Ha BOINPOC, MPABHIILHO NMPUMEHSIET TEOPETUUECKHE MOJOKEHHSI TP pellie-
HUM MPAKTUYECKUX BOIPOCOB M 3a/1a4, BJIaJIeeT HEOOXOAUMMBIMUA HaBbIKAMH M MIPUEMAMU UX BbI-
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MOJIHCHHUS;

- «YIOBJIETBOPUTEIIHO» BBICTABISETCS 00y4YaroOIIEMyCsl, €ClIM TOT JOMYCKaeT HETOYHO-
CTH B OTBETE, HETBEPJIO BJIAJECET 3HAHHWEM MPOrPAMMHOrO MaTepHalia, UCIBITHIBACT 3aTPyIHE-
HUS TIPU BBITIOJTHEHUH MTPAKTUYECKUX padoT;

- «HEYNIOBJICTBOPUTEIHHO» BBICTABISIETCS O0YyYaromeMycs, €ClIM TOT JOMYCKaeT CyIle-
CTBEHHBIC OLIMOKHU, HE 3HACT 3HAYUTENIbHOM YacTU MPOrpaMMHOr0 MarepHalia, HEYBEpEeHHO, C
OOJIBIIMMU 3aTPYAHEHUSIMHU BBITIOJIHSIET MPAKTUYECKUE paOOTHI.

Kommnerennust OIIK-1 cumTtaercss copMUpOBAHHBIMH, €CIU OOYYAIOIMIUNUCS TTOTYYHIT
OIICHKY «YAOBJIETBOPUTEIBHO, «XOPOILIO», KOTIUYHO.

3.3 OueHoYHbIE CPEACTBA ISl KOHTPOJISL CAMOCTOSITEIILHON paOOTHI

3.3.1 KypcoBbie pa®oThI (IIPOEKTHI) MO AMCLHUIUIMHE, MPETyCMOTPEHHbIE YUeOHBIM I1a-
HOM. He mpenycmoTpeHs!.

3.3.2 KoHTposibHBIEC pabOThI / pacdeTHO-rpadudecKkue paboThl, TPETYCMOTPEHHBIC yueO-
HBIM I1aHOM. He mpenycMoTpeHsl.

3.3.3. Jloknaasl MO TeMaM JUCIUTUIHHBI
KonTtpons camocrosiTenbHON paboThl CTyI€HTOB MO AUCHUILINHE «DU3HKO-XUMHUYECKHE
METO/BI aHAJIN3a» TMPOBOIUTCS B (hopMe MOKIIAA0B 00YJArOIIUXCS C IENIbI0 KOHTPOJIS YCBOCHUS
y4eOHOro MaTepuaa OTAEIbHbIX TeM JUCLUIUIMHBL
[Tpu moAroToBKE K 3aHATHSAM OOydYaIONIMECs JOJDKHBI IPEACTABUTH JOKJIAIbI IPOIOIHKH-
TeJbHOCTBIO 7-10 MuHYT. Tembl J0KIal0B BBIOMPAIOTCS OOYHYAIOUIMMMCA CaMOCTOSTENIBHO U3
IIPEJJIOKEHHOTO HUXKE CIIHCKA.
Temaruka JI0K1a/]10B:
[IpumeHeHne KOMIUIEKCHBIX COEIMHEHUH B XMMUYECKOM aHAJIU3E.
[IpyuMeHeHre OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA B aHAJIN3E BEILIECTB.
CoBpemeHHBIE XpoMaTorpa(uyecKre METOAbl B KAYeCTBEHHOM aHAJIH3e
[IpuMeHeHHe MEeTOAa TOHKOCIONHON XpomaTorpadguu Ui OoNpeseleHus: KauecTBa CeabCKo-
XO03MCTBEHHON MPOAYKIIVH.
MeTtopl aHaNM3a Ka4eCTBA CENbCKOXO035MCTBEHHOM MPOTyKIUH.
AHanu3 CenbCKOXO3SIMICTBEHHON MPOAYKLIUU METOJOM BBICOKOA()()EKTUBHONW KHUIAKOCTHOM
Xpomarorpagpuu.
7. llpumeHeHHE ONTHYECKUX METOAOB Ul ONpEIENIeHUs KayecTBa CEIbCKOXO03AHCTBEHHOU
IIPOIYKIIMH.
8. Ilpumenenne (HOTOMETPHH B KAYECTBEHHOM M KOJHUYECTBEHHOM aHAJIM3E CEIIbCKOXO3sIii-
CTBEHHOW IIPOJYKIIUH.
9. CoBpeMeHHBIE ITEKTPOXUMHUYECKHE METObl aHaJH3a, IPUMEHSEMbIE ITPU ONpEIeTICHHH Ka-
4eCTBa MPOYKTOB IMUTAHUS.
10. KomOuHMpoBaHHBIE (U3NKO-XUMHUECKUE METO/IB aHAITH3A.
dopma OTUETHOCTH: JOKJIAJL, IPEICTABICHHBIN HA 3aHATUH 10 TUCLIUIUINHE.

NN

oo

Oxunaemslil pe3ynbTaT: B pe3ynbTaTe camMoCTOATEIbHON MOJTOTOBKH J0KJIa/ia MO TEME
JTUCIUATITAHBI 00 yJarOIIHICs JTODKEH:

3HATh:

TEOPETHYECKHUE OCHOBBI OCHOBHBIX (PH3MKO-XHMHUYECKMX METOJIOB aHajln3a BEIECTB,
METPOJIOTHUECKHUE XAPAKTEPUCTUKH (DU3MKO-XUMHUYECKHE METOJIOB aHAIIN3a;

yMeTh:

MPOBOAUTH OTOOP MPOOBI JUIsl aHANIM3a U MOATOTABIUBATH €€, TOTOBUTH PAaCTBOPHI IS
aHaJM3a BEIIECTBA; TUIAHUPOBATH M OCYIIECTBIATh XUMHUYECKUI IKCIIEPUMEHT; aHATU3UPOBAThH
¥ MHTEPIPETUPOBATH MOYUYCHHBIE PE3YIbTaThl, (HOPMYITHPOBATH BHIBOIBL;
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IIPUMEHSTh N3Y4YEHHBIE METO/Ibl NCCIIEI0OBAHUS BEILECTB K aHAJIU3Y CEIbCKOXO3SMCTBEH-
HOW NPOAYKIMH; HCIOIb30BaTh TEOPETUYECKUE 3HAHMS U MPAKTHYECKHAE HABBIKY, IIOJyYCHHBIE
IPU U3YyYEHUH AUCUMIINHBI «DU3UKO-XUMUYECKUE METO/bl aHAJIN3a», JIsl PELIEHUS COOTBET-
CTBYIOUIMX MPO(ECCHOHANBHBIX 3a7ay;

BJIAJETh:

COBPEMEHHOM XUMHUYECKOW TEPMHUHOJIOTHEH; TEOPEeTUUECKUMH OCHOBaMHU (DPU3HUKO-
XMMHUYECKHX METOJOB aHaJM3a; OCHOBHBIMU HaBBIKAMU palbOThI C peaKTHBAMH, J1a0OpPaTOPHOI
MOCY/10H, 1a0OpaTOPHBIM 00OPYIOBaHHEM, PUOOPAMH.

Kpurepuu onenku:

OLICHKAa «3a4TE€HO» CTaBUTCS B TOM CIIy4ae, €CIIM COJAEP’KaHUE JOKIANa COOTBETCTBYET
3asBJICHHON TeMe, JIEMOHCTPHUPYET CHOCOOHOCTh OOYYAOLIETOCs K CaMOCTOSATEIBHOW Hay4HO-
UCCIIEI0BATEIbCKON paboTe; 0KIa] UIUIIOCTPUPOBAH MPE3eHTALUeH, CONEPKUT CaMOCTOATEb-
HbI€ BBIBOJBI 00YYarOIIErocs, apryMeHTUPOBAHHbIE C TOMOIIBIO TAHHBIX MPEJICTABICHHBIX B HC-
I10JIb3YEMBIX JINTEPATYPHBIX HCTOYHUKAX;

OLIEHKA «HE 3aYTEHO)» CTABUTCS B TOM CIIydyae, €ClI: COAEp)KaHue JOKJana HOCUT pede-
paTUBHBIA XapakTep, CTPyKTypa U o(opMieHHEe JOKJIaZa HE COOTBETCTBYET TPEOOBaHMSM, OT-
CYTCTBYET MpPE3EHTAIHs, HET CaMOCTOSTEIbHBIX BBIBOJOB OOYYaIOUIETOCS 10 MCCIIEeyeMOH Te-
Me€.

Komnerenmust OIIK-1 cunraercs chopMUpOBaHHOMH, €CIH 110 PE3yIbTaTaM BBICTYIUICHUS
C JIOKJIaZIOM O0YYaroIUICs MOTyYHI OLEHKY «3a4TE€HO.

3.4 OueHo4HbIE CpeACTBa sl MPOBEACHUS TPOMEKYTOUHOM aTTecTaluu

IIpomexyTrouHas arrectauus 10 AUCHUILIMHE «DPU3HKO-XMMHUYECKHE METOIbI aHAIU3a»
IIPOBOJUTCS B BUJIE 3a4eTa C LENbI0 ONPEACTICHUS YPOBHS 3HAHUI U YMEHHUH 00yUJarOmIuXCsl.

O6pazoBarenpHO Tporpammoit 35.03.07 TexHonOrHs TPOU3BOACTBA W IMEpepadOTKH
CEJIbCKOXO035MCTBEHHON MPOAYKLUU IIPETYCMOTPEHO MIPOBEIEHUE 3aueTa (BO 2 ceMecTpe Ha 04-
HOM (hopme, B 3 cemecTpe — Ha 3a0YHOM) 110 COOTBETCTBYIOIIMM pa3jieiaM JaHHOM TUCIMITIMHBIL.
[TonroroBka oOyuvaromerocs K IpOXOXKACHUIO IPOMEXKYTOYHOW aTTEeCTallMM OCYLIECTBIISIETCS B
HEepuo/Jl JIEKIIMOHHBIX U J1a00OPaTOPHBIX 3aHATHMH, a TaK)Ke BO BHEAYIUTOPHBIE Yachl B paMKax ca-
MOCTOSITENIbHOM paboThl. Bo Bpemsi caMOCTOATEIbHOW MOJArOTOBKU OOYYaIOLIUICS MONb3yeTCs
KOHCIIEKTaMH JIEKLUI, OCHOBHOW M JONOJHUTEIBHOM JTUTEpaTypoil 1Mo AUCLUILIMHE (CM. mepe-
YeHb JIMTEPATYPhI B paboyeil mporpaMme JUCIUIINHEI).

[TepeueHb BONPOCOB [Tl TPOMEKYTOUHOM aTTecTallK (3aueTa)
[lepeuenp KOMIETEHIINN, IPOBEPSIEMBIX OLIEHOUHBIM cpeacTBoM: OITK-1.

HcTopus pa3BuTHs GU3NKO-XUMHUYECKUX METO/I0OB aHAJIN3a
Knaccudukanus Gu3snKo-xMMHUYECKHX METO/I0B aHaJIM3a:
Onruyeckre METOAbI aHAIHU3a
ONEKTPOXUMHYECKHE METO/IbI aHAIN3a
Xpomarorpaguueckre MeTo/1bl aHaIn3a
Pagunomerpuueckre MeTOIbl aHAIN3a
7. 3aKkoH JeHCTBYIOMIMX Macc. XUMHUYECKOE PaBHOBECHE B TOMOI'€HHbBIX CHCTEMaX. XUMU-
YECKOE PAaBHOBECUE B TE€TEPOrCHHBIX CUCTEMAX.
8. T'maoposmn3 comeif, MOHSATHE, THITHI, KOHCTaHTA THAPOJIN3a, CTETIEHb THAPOIIN3a
9. bBydepnsbie pacTBOpHI, MOHATHE, CBOWCTBA
10. CymrHOCTh Ka4eCTBEHHOTO aHAM3a. YyBCTBUTENFHOCTD U CIIEIIU(HIHOCTh
aHATUTHYECKUX peakuuil. IpoOHbIN aHaIN3
11. Ananutuueckas kjiaccupuKalys KaTHOHOB U aHUOHOB
12. TurpumeTrpuyeckuii METO aHaIn3a. Buabl THTpUMETPUH, CLIOCOOBI
13. CymrHOoCTh METOIOB TPaBUMETPHUH, (popMa OcCakIeHHUs, TpaBUMeTpudecKas hopm

oukrwdE
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14. Pedpakromerpuueckuii MeTo aHanu3a. [lokasarens npenoMIeHNs U MOJHOE BHYTPEH-
Hee oTpaxkeHue. [Ipubopsl A onpeaenenus nokasaresns npenomienns. OCHOBHbIE pedpakTo-
METPUYECKHE METOIMKHU aHAIN3a

15. TloTeHnMOMETpUYECKUIA METO ] aHAJIU3a. DJIEKTPOIHBIN oTeHIHal. CXxeMa yCTaHOBKHU
JUIsl TOTEHIIMOMETpUYecKux ndmepennit. [Ipsimas norenunomerpus. [lorenuromerpuyeckoe
TUTPOBaHUE

16. KoHaykToMeTpuuecKuii METOJ] aHalu3a. DJICKTPHUIECKask IPOBOAUMOCTE pacTBopa. Cxe-
Ma YCTAHOBKH JJIsl OTIpeAeNICHUs JIEKTPUIECKON MpoBOAUMOCTH. [Ipsimast KOHTyKTOMETpHSI.
KoHnykTomMeTprueckoe TUTpPOBaHUE

17. Dnexrpoananu3. 3akoHbI 1ekTponu3a. [loTeHuan pa3noxkeHus U nepeHanpsKeHus.
DIIEKTPOrpaBUMETPUUECKUIN aHAIN3

18. Xpomarorpaduueckuii Mmetosa aHanuza. TeopeTuueckre OCHOBBI Xpomarorpaduu. Buss
xpomaTorpadum.

19. T'azoBas xpomatorpadus

20. bymaxxnast xpomarorpadus

21. TonkocnoiHas xpoMarorpadus

22. XKuakoctHas xpomarorpadus

23. KamumnspHas xpomaTtorpadus

24. ®otokonopuMeTprudeckuil Metoa aHanu3a. OCHOBHO# 3aK0H cBeTonorionieHus. Onru-
yeckas mioTHocTh. Cxema nmpubopa. CBerodunbtp. DoTtosnement. DotoymHoxuTeNb. POTO-
KOJIOPUMETPUS

25. Bonprammnepomerpudeckuit Mmetos ananuza. Kpusas Tok-nmotennuan. Cxema nousporpa-
¢uueckoii ycranoBku. [Ipsimast monsiporpadusi. AMIepoMeTpuueckoe TUTPOBAHUE

26. Panpumomerpuyeckue METO/AbBI aHaMU3a. THUIIBI paIUOAKTUBHOTO pacmajia. 3aKOH pagruoak-
TUBHOTO pacraja. BanmonecTBue pagnoakTUBHOTO U3Iy4eHHUs ¢ BeecTBOM. CUETUYHKH U3-
JTy4eHUS

27. Macc-CeKTpOCKOuUs

28. OIIP. AMP

29. Tecr-metompl

Oxwunaembie pe3ynbTaThl: OOydaronmecs J0MKHBI:

3HATh:

3aKOH JEHCTBYIOIIMX MaccC, 3aKOH SKBMBAJIEHTOB, OCHOBHOM 3aKOH CBETOIOIJIOILEHUS;
ypaBHeHHe MnbkoBuda, ypaBHeHHe HepHcra; mMexaHusm OydepHoro neictBus; GopMyssl JUIs
pacuera pH paznuyHbIX PAacTBOPOB; TEOPETHUECKHE OCHOBBI OCHOBHBIX (PH3MKO-XMMHYECKUX
METO/IOB aHaJIM3a BEIIECTB, METPOJIOTHUYECKUE XapaKTEPUCTHUKU (DPU3MKO-XUMHUECKHUE METOIOB
aHaJIN3a;

yMeTh:

MPOBOAUTH OTOOP MpPOOBI JUIsl aHANIM3a U MOATrOTaBIMBAaTh €€; TOTOBUTH PACTBOPHI JIf
aHaJIM3a BEILECTBA; IUIAHUPOBATh U OCYILIECTBIIATh XMMHUYECKUN SKCIIEPUMEHT; aHAIU3UPOBATh
Y MHTEPIPETUPOBATh MOJTYYEHHbIE PE3YIbTaThl, (POPMYJINPOBATH BBHIBOABI; IPUMEHSITh U3yUEH-
HbIE METOJIbI MCCIIEOBAHNS BEILECTB K AHAJIU3Y CEIbCKOXO3SMCTBEHHON MPOAYKLNN; HCIOJb-
30BaTh TEOPETHUYECKHE 3HAHUSA U MPAKTUYECKHUE HAaBBIKH, MOJYYEHHbIE NMPU H3YyYEHUH JIUCLIH-
TIMHBL «DU3UKO-XMMHUYECKHE METOJIbl aHaJIN3a, JUI PEIIeHUs] COOTBETCTBYIOIUX Mpodeccuo-
HaJIbHBIX 3a/1a4;

BJIAJETh:

COBPEMEHHOM XMMHUYECKOM TEpPMUHOJIIOTHEN; TEOPETUYECKUMU OCHOBAMU (PU3HUKO-
XUMHUYECKHX METOJIOB aHajHM3a; OCHOBHBIMHM HaBBIKAMHU PalbOThI C peakTHBAaMH, J1a0OpaTOPHOIL
MOCY/10#, TabopaTOpHBIM 00OPYIOBaHUEM, IPUOOPAMH.

Bo Bpemst orBeTa oOyuaromuiics JOKEH AaTh Pa3BEpHYTHIM OTBET HA BOMNPOCHI, Mpe-
JIO’)KEHHBIE TpPerno/laBaTesieM, MPOIEMOHCTPUPOBATh TBEP/AbIE 3HAHMS N3YUYEHHOT0 MaTepuaia 1o
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BCEM TE€MaM JMCUUIUIMHBI, PEACTaBICHHBIM B paboueil nmporpamme. IlonHoTa OTBEeTa ompee-
JsIeTCs TIOKA3aTeNsIMUA OLIEHUBAHMSI IIAHUPYEMBIX PE3YJIbTaTOB 00yUEHUS.

Kpurepuu onenku:

— OLICHKA «3a4T€HO» BBICTABIICTCS CTYAEHTY, €CJIM OH TBEPAO 3HAET MaTepHall, IPaMoT-
HO U IO CYILECTBY M3J1araeT €ro, He JOIYCKaeT CYLICCTBEHHBIX HETOYHOCTEH B OTBETE Ha BO-
IIPOC, IPABUIILHO MPUMEHSET TEOPETUYECKUE TIOJIOKEHUS IIPU PEIICHUH MPAKTUYECKUX BOIPO-
COB U 33124, BJIaJIe€T HEOOXOAUMBIMU HaBBIKAMHU M MIPHEMaMH UX BBITIOJHEHUS;

— OIIEHKa «HE 3aYTEHO» BBICTABISETCA O0yJarolleMycs, €ClIM: OH He 3HAeT 3HAUYUTellb-
HOW YacTW MPOrpaMMHOTO MaTepHala, JOIYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, He-
CBSI3HO M3JIaraer ero, ¢ OOJIBIIMMU 3aTPYAHEHUSMH BBIIOJIHIET WIM HE BBINOJIHAET IpaKkTHye-
CKHE 3a7]a41, OTKA3bIBACTCS OT UX PEIICHUs, HE OTBEYACT HA JJOIIOJHUTEIbHBIE BOIPOCHL.

HToroM npomeKyTouyHOW aTTeCTallMM SIBISETCA OJHO3HAYHOE peElIeHHue: eciau olOydaro-
IIMIACS TIOMYYMIT OLICHKY «3a4TeHoy», To KomrereHuust OIIK-1 copmupoBana, ecinu «He 3aU4TEHO»,
TO He chopMUpOBaHa.

4 Onucanue noka3arened U KpUTEPUEB OLCHUBAaHUS KOMIIETCHIIUI Ha Pa3JINYHBIX 3TaIax
ux (HOpMUPOBAHHS, ONTMCAHNE IIIKAJ OLCHUBAHUS

OneHka 3HaHUN, YMEHUMN, HaBBIKOB M (MJIM) ONBITA AESTEIBbHOCTH, XapaKTEPU3YIOIIUX
3Tansl GOPMUPOBAHUS KOMIIETEHLUH OCYIIECTBISETCS IMPEenojaBaTesieM Ha OCHOBE NPHUHIIUIIOB
OOBEKTHBHOCTH M HE3aBUCHMOCTH OLEHKH PE3yJIbTaTOB OOYUYCHHS, HCIOJB3YS OOBEKTHBHBIE
JTaHHbIe pe3yJbTAaTOB TEKyIleH arrectauuu cryneHToB. lllkana qis ouenuBaHus ypoBHs chop-
MHUPOBAaHHOCTH KOMIIETEHIIUH B PE3yJIbTaTe OCBOCHHUSI IUCLUILIMHBI IIPEICTABIICHA HUXKE:!

[IkaJyia olleHMBaHUS TPOMEXYTOUHOM aTTecTalu B popme 3auera

YpoBeHb
copmMupoBaH-
HOCTH
KOMIETEHINH

Hanmenona-
HUE Omnucanne noxasareiist
IOKa3aTeis

OrneHKa «3a4TE€HO» BBICTABIISCTCS CTY/ACHTY, €CIIM OH TIIyOOKO
U MIPOYHO YCBOWJI IPOTPaMMHBIH MaTepuai, XOpollo OpUEHTH-
pyeTCsl ¥ 3HaeT 3aKOHBI: 3aKOH JICHCTBYIOMIMX MAacC, 3aKOH JK-
BUBAJICHTOB, OCHOBHOH 3aKOH CBETOINOIJIOLICHUS; ypaBHEHUE
WnbkoBuua, ypaBHeHue HepHcra; Mexanusm OydepHoro aeil-
cTBU; (popMynbl Ans pacuera pH pa3nuuHbIX pacTBOPOB; TEO-
peTHYEeCKHe OCHOBBI OCHOBHBIX (PM3MKO-XMMHUYECKHX METOJIOB
aHaJM3a BEIECTB, METPOJIOTHUYECKHE XapaKTEPUCTUKU (PH3H-
KO-XMMHMUYECKHE METO/I0B aHaJIn3a; yMeeT IMPOBOAUTH OTOOp
npoObI ISl aHAJIM3a U TIOATOTABIMBATH €€; TOTOBUTH PAaCTBOPHI
JUIS aHaJM3a BEIeCTBa; IUIAHUPOBATh M OCYILECTBIATH XUMHU-
YEeCKHil JKCIIEPUMEHT; aHAJIIM3UPOBATh W HHTEPIPETUPOBATH
NOJy4eHHBIE Pe3yabTaThbl, (HOPMYyIUPOBATh BBIBOJBI, IpUME-
HSTh M3YyYCHHBIE METOJbI MCCIEIOBAHUS BEUIECTB K aHAIU3Y
CeNIbCKOXO3SHUCTBEHHOM NMPOJYKIMU; HCHOJIb30BATh TEOPETH-
YeCKHe 3HAHWS W TPAKTUYECKHE HABBIKH, ITOJyYeHHBIE TpPU
U3YyYEHUH AUCIUIUTUHBI « DU3UKO-XMMUYECKHE METO/Ibl aHAJIH-
3a», JUIS PEIICHUS] COOTBETCTBYIOIINX MPO(ECCHOHANBHBIX 3a-
Jlay; BIIAJIEET COBPEMEHHON XMMUYECKOH TEPMUHOJIOTHEN; Teo-
PETUYECKMMH OCHOBaMH (PH3MKO-XMMHUYECKHX METOJIOB aHAaJIH-
3a; OCHOBHBIMH HaBBIKaMHU pabOThl C peakTUBaMH, JabopaTop-
HOU TIOCYI0M, 1a00paTOPHBIM 000PYyI0BAaHUEM, TPUOOPAMHU.

[Toporossiii
YPOBEHB
(oOs13aTeNBHBIH
JUTs1 BceX o0yua-
FOLLMXCST)

3auTreHo

He 3auteno | OneHka «He 3a4Te€HO» BBICTABISETCS CTYJEHTY, KOTopbld He | KomnereHuus He
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3HAeT 3aKOH JEHCTBYIONIMX MacC, 3aKOH 3KBUBAJICHTOB, OCHOB- | c(hOpMHUPOBaHA
HOM 3aKOH CBETOIOIVIONICHUS; ypaBHeHue MibkoBruya, ypaBHe-
nue HepHera; mexanusm OydepHoro neicTBusi; GopMynbl Asis
pacuerta pH pa3nuuHbBIX pacTBOpPOB; TEOPETUYECKHE OCHOBBI
OCHOBHBIX (DM3MKO-XMMHYECKUX METOJIOB aHajh3a BEIIECTB,
METPOJIOTHUECKUE XAPAKTEPUCTHKH (PUIUKO-XUMUYECKHE Me-
TOJIOB aHaJN3a; HE YMEET MPOBOJUTH OTOOp MPOOKI AJIs aHAIIU-
3a U MOArOTaBIMBATh €€; TOTOBUTH PacTBOPBI Ul aHAIM3a Be-
LIECTBA; [JIJAHUPOBATh U OCYUIECTBIATH XUMUUYECKHM 3KCIIEpPHU-
MEHT; aHAJM3UpPOBaTb M HMHTEPIPETUPOBATH IOJIYYEHHbBIE pe-
3yNIbTaThl, POPMYIUPOBATH BBIBOJBI; MPUMEHITh H3y4CHHbBIE
METOJIbl HCCIICJIOBAHMSI BELIECTB K aHAJINU3Y CEJIbCKOXO3sH-
CTBEHHOU MPOAYKLIMH; HCIOJb30BaTh TEOPETUYECKHUE 3HAHUS U
IIPAKTUYECKHE HAaBBIKHM, IOJYYEHHBIE MPU HU3YYEHUM IUCLIU-
IIMHBL «PU3UKO-XUMUYECKUE METO/Ibl aHATIN3a», JUIsl PELLICHUS
COOTBETCTBYIOINX MPOPECCHOHATBHBIX 3a/1a4; HE BJIAJCET CO-
BPEMEHHOM XHMMHYECKON TEPMUHOJOTUEH; TEOPETUUYECKUMU
OCHOBaMH (PM3MKO-XMMUYECKUX METOJOB aHAJIN3a; OCHOBHBIMU
HaBBIKAMH PabOTHI C peaKTUBAMH, JJA0OPATOPHOI MOCYI0H, J1a-
OopaTopHBIM 000pyIOBaHUEM, IPUOOPAMHU.

Komnerenmus OIIK-1 cuuraercs chopMupoBaHHOM, €ciid OOyYaIOLIUMHCSA MOyl
OLIEHKY «3a4TEHO», YTO 03HA4YaeT YCIHEIIHOE IPOXOKICHNUE aTTeCTALlMOHHOI'O UCIIBITaHUS.

5 Meroauyeckue MaTepuasbl, ONPEICIISIONINE MPOLETyphl OLIEHUBAHUS 3HAHUM, YMEHUI
Y HaBBIKOB W (HMJIM) OIBITA JICATECIHLHOCTH, XapaKTePU3YIOIIUX dTabl (JOPMUPOBAHUS KOMITCTCH-
JAN50%1

IIpomexyTrouHas arrecTanus 10 AUCHUIIIMHE «DPU3HKO-XMMHUYECKHE METObI aHAIU3a»
IIPOBOJIUTCA B BUJE YCTHOTO 3a4€Ta C LEJIbIO ONPEIEICHUS YPOBHS 3HAHUM, YMEHHUI W HABBIKOB.

O6pasoarenbHoil nporpammoit 35.03.07 TexHomOrus MPOM3BOJCTBA U IEpepabOTKH
CEIbCKOXO35MCTBEHHON MPOAYKIIMU ITPEAYCMOTPEHA OJIHA NMPOMEKYTOYHOM aTTECTALMM IO CO-
OTBETCTBYIOUIMM pa3jenaM JaHHON AucuuIuinHbl. [lonroToBka obydaronierocs K NpoXoKASHUIO
IIPOMEKYTOUYHOM aTTECTAllMM OCYHIECTBIISAETCS B IIEPUOJ JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHH,
a TakXe BO BHEAyJUTOpPHBbIE Yachl B paMKaX CaMOCTOSTeNbHOU paboTsl. Bo Bpems camocTos-
TEJIbHOM MOJTOTOBKHM OOyYarOIIMNCS MOJIb3yeTCs] KOHCIEKTaMM JIEKIM, OCHOBHOM M JIONOJHU-
TEJTBLHOMN JIUTEPATypOi MO AUCIUIUIMHE (CM. TIEPEUEHb JTUTEpaTyphl B pabouei mporpamMme Iuc-
IIUATITAHBI ).

OneHka 3HaHUN, YMEHUN, HAaBBIKOB M (WMJIM) OMBITa JNEATEIBHOCTH, XapaKTEPU3YIOIINX
aTanbl GOpMUPOBAHMS KOMIETEHIIUI OCYIIECTBISIETCS MpernojaBaTeaeM Ha OCHOBE MPHUHIUIIOB
OOBEKTUBHOCTH W HE3aBUCHUMOCTU OLIEHKHM DPE3yJbTaTOB OOyuY€HHs, MCIONb3ysd OOBEKTHBHBIE
JTaHHBIE PE3YyJIbTATOB TEKYILEH aTTECTALIUU CTYJEHTOB.

Bo Bpemst 3auéra oOyuaromumiicsi TOJDKEH AaTh pa3BepHYTHIA OTBET Ha Bompockl. [Ipemno-
JlaBaTelb BIIPaBe 3a/1aBaTh JOIOIHUTEIBHBIE BOIIPOCH 110 BCEMY U3y4aeMOMY KYpCY.

Bo Bpemsi oTBeTa o0ywarouiuiicsi 10JKEH MPOJAEMOHCTPUPOBATH TBEpJble 3HAHUS H3Y-
YEHHOr0 MaTepHaja Mo BCeM TeMaM AMCUUIUIMHBL. OOyyarommuicsi TOJMKEeH 3HaTh 3aKOH Jeii-
CTBYIOIIIMX MACC, 3aKOH SKBUBAJIEHTOB, OCHOBHOM 3aKOH CBETOIOIIIONICHUS; YpaBHeHHE MbKo-
BUYa, ypaBHeHue HepHcTa; Mexanusm OydepHoro aeicTsus; popmysl 11 pacuera pH pazmny-
HBIX PaCTBOPOB; TEOPETHUECKUE OCHOBBI OCHOBHBIX (PM3MKO-XMMHUYECKHUX METOJIOB aHAJIN3a Be-
IIECTB, METPOJIOTHUECKUE XaPAKTEPUCTUKU (PU3MKO-XUMHUYECKHE METOOB aHAIN3a; MOKa3aTh
yYMEHHE NMPOBOIUTH OTOOp MPOOBI JUIsl aHANIM3a U MOAT0TaBIMBATH €€; TOTOBUThH PAacTBOPHI IS
aHaJIM3a BEILECTBA; IUIAHUPOBATh U OCYLIECTBIIATh XMMHUUECKUN SKCIIEPUMEHT; aHAJIM3UPOBATh
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¥ MHTEPIPETUPOBATH MOJTYYCHHBIE PE3YNIbTaThl, ((OPMYIUPOBATH BHIBOJBI; MPUMEHSTH U3yUCH-
HbBIE METOJIbl UCCIJIEIOBAHUS BEUIECTB K aHAIM3Y CEIbCKOXO3AMCTBEHHOW MPOIYKIIMHU; HCIOJIb-
30BaTh TEOPETUUYECKUE 3HAHUS U MPAKTUUYCCKUE HABBIKH, MMOJYyYEHHBIC MPU U3YUYECHUU JUCIIHU-
IMHBI «DU3UKO-XUMUYECKHUE METOJIBI aHAIN3a, JIs PEIIeHUs COOTBETCTBYIOIMX Ipodeccruo-
HaJIbHBIX 33/1a4; BJIAJICHUE COBPEMEHHOW XMMHYECKON TEPMUHOJIOTHEN; TEOPETUUECKUMU OCHO-
BaMH (PU3HKO-XMMHUYECKHX METOJIOB aHaJIM3a; OCHOBHBIMH HABBIKAMH Pa0OTHl C PEaKTHBAMH,
nabopaTtopHO# mocynoi, 1abopatopHbM o0opynoBanueMm, npubopamu. [lomHOTa OTBETA OMpeE-
JIEJISIETCS TIOKa3aTeNIsIMK OLICHUBAHUS TUTAHUPYEMBIX PE3YyIbTaTOB OO yUCHHS.
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JIner perucrpanum n3MeHeHUH (0MOJHEHHIT) B pa0do4ylo NporpaMmmy
AUCHHUILVINHBI «PU3NKO-XMMHYECKHE METOAbI AHAIN32»

B coctaBe OITOII 35.03.07 TexHos0THSs MPOU3BOJICTBA U MTEPEPAOOTKH CEITBLCKOXO03IHUCTBEHHOM
npoaykuuu Ha 20 -20 y4eOHbIN TOJT

[IpenonaBarens

/Qyanaesa C.I'./
W3MmeHeHust yTBEpKIEHbI Ha 3aceAaHnu KadeIphl « » 20
r. (mpoTokos Ne )
3aBenytromuii kadenpoit Jlymaukos H.A.
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MHHHCTEPCTBO HAYKH H BBICHIEIO OBPA30BAHHSA POCCHHCKOMN OEAEPAIIMH
Ddegepaianioe rocy japersennoe 510uKeTHOe 06pasosaTeIbHOE YIPEKACHIE BHICIIETO obpazosanusn
«KYPIFAHCKHH IoCy/IAPCTBEHHBIN YHHBEPCHUTET »

(KTY)

IPHKA3
19.09.2023 N 02.01-245/02-11

Kyprau

O BHegpennu Ga/bHO-PEHTHHTOBOH CHCTEMBI KOHTPOIS]
M OL{EHKH YCTIeBAEMOCTH W aKajleMHUeCKOH aKTHBHOCTH
obyuatoumxcs B JIeCHHKOBCKOM unmane

B cootserctBuM ¢ npukasom «O cosganuu  uaManoB  (enepansbHOro
rOCyAapCTBeHHOrO  00pa3’oBAaTe/ILHOIO  yuPeXAeHHs BbICIIEro  0bpa3oBaHMs
«KypraHckuii rocyapCTBeHHbIH YHUBEPCHTET» U O BHECEHMM M3MEeHeHHH B yCTas
(hepepanbHOro  rocyAapcTBEHHOro  0BGPAa3OBATENLHOIO VUPEKIAEHMS  BBICIIErO
oOpasosanms «KypraHCkuH rocyJapcTBeHHblii yHHBepCHTeT» ot 22.12.2022 Ne
1292 w [llonoxerns 0 BanbHO-PEHTUHIOBONH CHCTeMe KOHTPOAS M OLEHKH
YCTICBaeMOCTH M aKaJeMHUeCKOH aKTHBHOCTH OOYYalOLWHXCH, YTBepKAeHHOro
peiuersem Yuenoro coseta @TI'60Y BO «KI'Y» ot 01.07.2023 r. (Tlpotokon Ne8)

I[TPUKA3BIBAIO:

Ana peanusauun obpasoBaTe/bHbIX 1POrpaMM BbICLUero oGpa3’oBaHHs —
nporpamMm GakanaBpaTa, NpOrpaMM  CrieLHaauTeTa, MPOrpaMM MarucCTpaTypsl
O4HOH 1 0uHO-3a0uHOI (popmam oByuenns & JlecHukobckom (umuane GIEOY BO
«Kypranckui rocyapcTBeHHbIH YHHBEPCHTET» BHEAPHTh PeaIM3alMio Ba/lbHO-
PEATHHIOBOH CHCTeMbl /YISl KOHTPO/S M OLEHKM VCIIEBAGMOCTH H aKaieMUUecKoi
AKTHBHOCTH 0byuatoumxcs puamana ¢ 01.09.2023.

5
Ilepebiii npopexTop (‘ P // T.P. 3mbi3roea
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