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1. HammeHnoBaHue JUCHUININHBI

Ananutnyeckas xuMus. KauecTBeHHBIN aHAIN3

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuMIinHa BXOJAMT B 00s13aTeNIbHYO YacTh biioka « B.1 » 00pa3oBarenbHON IpOrpaMMBbI IO HAIIPaBICHHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 04.03.01 Xumus (I16)

HaIpaBJIeHHOCTh [IpuKIaHas XUMHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUS TUCIUIUINHB AHATUTHYEeCKasi XxuMus. KauecTBeHHBI aHa U3 y 00ydaromerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

04.03.01 Xumus (I1b) (HanpasnenHocTs : [IpuknamHas Xumus)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK
Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.4 CniocobeH mpoBOAUTH aHAIK3 JINTEPATYPHBIX JaHHBIX 110 TEME HAyUYHOT'O HCCIEA0BaHNUS,
TUTAHUPOBATh U TIPOBOJMTH C COOIOACHNEM HOPM TEXHHKH 0€30MMaCHOCTH SKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS,
IIPUMEHSTh PACU€THO-TEOPETUUECKHE METO/IbI JIIsl U3yUEHUS! CBOWCTB BELIECTB U MIPOLIECCOB C UX YYaCTHEM C
UCIIOJIb30BAHUEM COBPEMEHHON BBIUUCIUTEIBHON TEXHUKU
HNuaukaropsl
OIIK.4.1 PaboTaeT ¢ XUMUYECKHMHU BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKHU 0€30IacCHOCTH
OIIK.4.3 Bnaneer HaBbIKaMM ITPOBEIEHUS IKCIIEPUMEHTAIbHBIX UCCIIEN0BAHUN, CHHTETUYECKUMHU U
AHAJIMTUYECKUMH METOAAMH IIOJIy4YE€HHUS U UCCIEAOBAHNS XMMUUECKHUX BEIIECTB U PEAKIMM, TPUMEHSIET
PacyeTHO-TEOPETUYECKHUE U MOTYIMIIUPUUECKUE MOJIEIM IPU PELICHUH 33/1a4 XUMUUYECKON U (pusnueckont
HAIpPaBJIEHHOCTH
OIIK.5 Cnocoben oOpabaTbiBaTh, aHATHU3UPOBATH, HHTEPIPETUPOBATH U 0000IIATh PE3yIbTATHI
AKCIIEPUMEHTAJIbHBIX M PACUETHO-TEOPETUUECKUX PadOT B MpodeccCHOHAIBHOM 1eATEeTHHOCTH C
MCIOJIb30BaHUEM TEOPETHUUYECKUX 3HAHUM U MPAKTUUYECKUX HaBBIKOB PEIICHUS MAaTEMAaTHUECKUX U (PU3NUECKUX
3a1aq
HNuaukaropsl
OIIK.S5.1 O6pabaThiBacT ¥ aHAIM3UPYET PE3YJIHTATHI IKCIIEPUMEHTATIBHBIX UCCIEA0OBaHNHN, HAOTIOICHU,
M3MEPEHHH B PO(HECCUOHATLHOM NI TEIbHOCTH
OIIK.6 Crioco0OeH npencTaBisaTh pe3yJIbTaThl CBOSH paboTHI B YCTHOM M TUCbMEHHOU (opMe B
COOTBETCTBUH C HOPMaMH M MIPaBUIIAMH, TIPUHATHIMH B MTPO(HECCHOHATEHOM COOOIIeCTBE
HNuaukaropsl
OIIK.6.1 Ilpencrapisier pe3yabTaThl pabOTHI B BUJI€ MUCHMEHHOTO OTYETa C YIETOM TpeOOBaHUMN
O6ubnmorpaduyeckoit KyabTypbl



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.01 Xumus (I1b) (Hanpasnennocts: [Ipukiannas xumus)

¢opma o0yuenus

O4YHas

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI

4

O0beM TMCUMILINHBI (3.€.)

O0beM TMCUMILVINHBI (AK.4aC.)

216

KonTakTHas padora ¢
npemnojaasareseM (ak.4ac.),
B TOM YHCJI€e:

84

IIpoBenenue JJeKIUOHHBIX
3aHATHH

28

IIpoBenenne NpakTHYECKHUX
3aHATHI, CEMMHAPOB

14

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY

42

CamocTrosiTesibHast padoTa
(ak.uac.)

132

@®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTPoJIbHOE MeporpusiTie (3)
HtoroBoe koHTposnbHOE Meponpustue (1)
IluceMeHHOE KOHTpOIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ox3aMmeH (4 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

AHanutn4yeckas xumus. KauecTBeHHbIH aHAIN3
VMK conepXuT TeOpeTUUECKUE OCHOBBI aHATTUTUUECKON XMMHUHU U KaU€CTBEHHBIN aHAJIN3 KATUOHOB U
AHHUOHOB.

BxoaHoil KOHTPOJIb
BxoaHO# KOHTPOJIH OCYIIECTBISETCS B BUE TeCTa. TeCT MPOBEpsET 3HAHUSI OCHOB OOIIEH U HEOPTraHUIECKOM
XUMUHU.

Ipeamer anaautudeckoi xumun. Ee ocHoBHbIe neiu u 3agaun. CTPyYKTypa, BUAbI 1 METOAbI
aHaauTHYeckoil xumun. KpaTtkas ucropuyeckas cnpaska.
JIaHHBIN pa3Aen COACPHKUT MOHATHUS MPEIMETa AHATUTUYECKON XMMUH, €€ OCHOBHBIX LIeJIeH U 3a/1a4. Takxke
00CYXIar0TCsl CTPYKTYpPa, BUIBI K METOJIbI AaHATMTUYECKON XUMUU. Pa3ien BKIro9aeT KpaTKyto HCTOPUUIECKYIO
CIPaBKY MO 3TalaM pa3BUTHs aHATUTHYECKOW XUMHUH.

Ka4yecTBeHHBIH aHAJN3 KATHOHOB U AaHUOHOB. CHcTEMaTHYeCKUI M JPOOHDBII X0/1 aHAIHU3A.
B nekuuu BBOguTCS NOHATHUSA "aHaNUTHUECKas peakuus", "aHanuTuYecKkuid peareHt", "aHaIMTUYECKUid curuan';
pa30uparoTCs BUJIBI AHATTUTHYECKUX PEAKIMA U peareHToB; TpeboBaHus K HUM. Taxke moapoOHO pazoupaercs

CHCTEMAaTHYCCKUI 1 HpO6HLII>’I XO0/J aHaJIn3a KaTUOHOB U aHHOHOB.

OcHOBBI KaUeCTBEHHOI0 aHajn3a. TexHnka padoorbl. KucjiotHo-ocHoBHOM MeToa anaau3a. I-11
rpynmna karuoHon. Peakuum ooHapyxkenusi. Pemenne 3aga4 na I-11 rpynnsl kKaTuoHOB.
B pa3zgene pa3dbuparoTcsi OCHOBBI KAU€CTBEHHOTO aHAIN3a; MOIPOOHO OOBICHIETCS TEXHUKA PadOTHI B
71a00paTOPHOM MPAKTHKYME; H3y4aeTCsl KHCIOTHO-OCHOBHOM MeTO/1 aHau3a. JISKINs COAEePIKUT peakiiuu
katnoHoB I-II rpynmel; peakiuu o6HapyskeHus. PazbscHsaeTcs anroputm pemienus 3anad Ha [-11 rpymnmbt
KaTHOHOB (CUCTEMAaTHYECKUN U APOOHBIN X0/ aHAIH3A).

IIpoBepounasi padoTa mo peakuusaM u mo xoay anajausa Ha I-II rpynnel katuonos. III-1V rpynnsi
KaTHOHOB. Peaknuu o0HapyxeHnusi. Pemenue 3agauyu Ha I1I-1V rpynnsl kaTuoHOB.
Ha naGopaTopHOM 3aHATHH IPOBOIUTCS MTPOBEPOUHAs paboTa M0 peakiysM U 1o Xoay aHanu3a Ha [-II rpymrsr
katnoHoB. Jlanee o0bsicHsiercst [1I-IV rpynnel kaTuoHOB; peakiuu oOHapy X eHus U pemaercs 3aaa4ya Ha [1-IV
IpyTIbI KATHOHOB.

IIpoBepounas padoTa mo peakuusaM U no xoay aHajausa Ha III-IV rpynnsl kaTnoHoOB.
JKCTPAKIMSA KAK MeTOJ pa3jeeHUs M KOHIEHTPHPOBAaHUS B aHAJIMTHYECKON XUMHUM. V rpynmna
KaTHOHOB. Peaknum o0Hapy kKeHHUs U pelIeHue 3a1a4H.

Ha 3ansTuun npoBoautcs nmpoepoyHas paboTa 1o peakuusM u 1o xoay aHanusa Ha [II-IV rpynmel kaTuoHOB.
OOBscHsIETCS SKCTPAKIUS KaK METO/ Pa3/IeleHUs M KOHIEHTPUPOBAHUS B aHAIMTHUYECKOW XxuMuu. Takxke
BeZleTcsl 00bsACHEHHE V TPYIIbI KATUOHOB, PeaKLUil OOHApYKEeHUs U pelaeTcs 3ajaya Ha V rpyniny KaTHOHOB.

IIpoBepouHasi padoTa o peakUsiM U MO0 XOAy aHAJAM3a Ha V rpynny katuoHoB. VI rpynna
KaTHOHOB. Peaknnu o0Hapyxenusi. Pemnenue 3agauyu Ha [-VI rpynnbl KaTHOHOB.
Ha 3ansTum mpoBoauTcs mpoBepoyHas padboTa Mo peakiusaM U Mo XOAy aHaiau3a Ha V Tpyniy KaTHOHOB.
Oo6msacusiercsa VI rpynna KaTHOHOB, peakiuu oOHapykeHus. Pemaercs 3amada Ha [-VI rpynmsl KaTHOHOB.

IIposepounas padora mo xoay anaiau3sa Ha I-VI rpynnsl katuonos. Anaau3 anuonos. I, I1, 111
rpynnbl aHuoHoB. Peaknun o0HapyskeHusi. [IpoBepounas paGora no peakuusaM M 1o XoAy aHAJIN3a Ha
I-III rpynnbl anuoHoB. Pemienne 3agaun Ha I-I11 rpynnel aHuoHOB.

Ha 3anstun npoBoauTcs mpoBepouHas padboTa 1o xoy ananusa Ha [-VI rpynmnsl katnoHOB. OOBsCHSIETCS
aHanu3 anuoHoB - I, I1, Il rpynmer, peakiun ooHapyxeHus. [IpoBoauTcst mpoBepovHas paboTa Mo peakiuusimM 1
no xony ananuza Ha [-III rpynnsl annoHnoB. Pemaercs 3agaya Ha [-111 rpymnnbl aHHOHOB.



KauyecTBeHHBII aHAJIU3 cyXoro oopasua.
B xauecTBe KOHTPOJIBLHOTO MEPONIPUATHUS JIJIS1 3aKPEIUICHUS] MaTepHraia M0 KAYECTBEHHOMY aHAJIM3Y POBOJIUTCS
Ka4ueCTBEHHBIM aHAJIN3 CYXOTro o0pasiia.

Cunemaementsl Ti, V, Mo, W. O6mas xapaktepuctuka. Peakunu oo0napyxenusi. Pemenue
3agaum Ha Ti, V, Mo, W, Co, Ni, Cr.
3aHsATHE MOCBSIIEHO N3YyUEHHIO crierpieMenToB - Ti, V, Mo, W. JlaeTcsa ux oOmias XapakTepucTHKa, PeaKIuu
oOHapyxenwus. [lanee pemaercs 3amava Ha Ti, V, Mo, W, Co, Ni, Cr.

HTorosoe 3ansiTHe 1m0 J1a00paTopHbIM padoram. OT4erT.
Ha utoroBom 3ansatuu no 1abopaTopHbIM paboTaM CTYJIEHTHI CIAIOT OTYETHI U POBOJIUTCS COOECEI0BAHUE C
MIPENO0/IaBaTeNIEM.

IIpumenenne 3akoHa geiicTBymux Mmace (3IM) B ananuTtuveckoit xumun. PaBHoBecune B
TOMOT€HHBIX CHCTEeMAaX.
Jlexuus mocBsiiieHa IPUMEHEHHUIO 3aKOHa JIeHCcTBYomUX Mace (3/IM) B aHanUTUYECKON XUMUU.
PaccmaTpuBaercs paBHOBECHE B TOMOTE€HHBIX CUCTEMAX.

PaBHoBecue B pacTBopax KMCJIOT U ocHOBaHMid. [IpoTrosmmTuyeckas teopusi bpencrena-Jloypu.
Biausinue pacTBopuTesied HA KHCJI0THO-OCHOBHbIE B3aUMO/ACHCTBHS.
Ha nexuuu paccMatrpuBaeTcs paBHOBECHE B paCTBOPaX KHUCIIOT U OCHOBAHHH, MPOTOJIUTUYECKAS] TEOPUS
Bbpencrena-Jloypu. Takke pazdupaercs BIUSHUE PACTBOPUTEIICH HA KUCIOTHO-OCHOBHBIE B3aUMOICHCTBHUS.

Cemunap "IlpoToanTnyeckas Teopusi KUCJIOT U OCHOBaHMIA'" .
[Tocne mpoBeneHMs AEKIMI 10 KUCIOTHO-OCHOBHBIM PABHOBECHUSIM TMPOBOAUTCA ceMuHap "l[IpoTonurrueckas
TEOpHUsl KUCIOT U OCHOBAaHUM".

Pacyer pH cuIbHBIX U cJ1a0bIX IPOTOJHMTOB.
Ha nexiun paz6upaercs pacuet pH CHIBHBIX U CIa0BIX IPOTOIUTOB.

Cemunap "Pacuer pH cubHBIX H c1a0bIX IPOTOJUTOB' .
[Tocne npoBeaenust nexkuuu o pacuery pH cuiabHBIX U ci1abbIX MPOTOIMTOB IpoBoAUTCA ceMuHap "Pacuer pH
CWJIBHBIX U CIa0BIX TPOTOJIUTOB".

BydepHbie pacTBOpbI U UX CBOMCTBA.
Jlexuus nmocsimeHa 0ydepHbIM pacTBOpaM U UX CBOHCTBAM.

Cemunap "bydepHble pacTBOpPbI M UX CBOiicTBa' .
[Tocne mpoBeaeHus JieKuuu 1o OydepHBIM pacTBOpaM IulaHupyeTcs ceMuHap "bydepHbie pacTBOpHI U UX
cBoiicTBa".

PaBHoBecusi peakumii ocaxaeHUsI-pacTBOPEHUSI.
Ha nekuuu u3yyarorcsi paBHOBECHS peaklUi OCaKICHHUS-PACTBOPEHUSI.

Cemunap "PaBHoBecHs1 B reTeporeHHbIX cucremax''.
ITocne mpoBeaeHuUs JIEKLUHU IO T€TEPOreHHBIM CUCTEMaM IUTaHUpyeTcs ceMuHap "PaBHOBecHs B reTepOreHHbIX
cucremax".

PaBHoBecusi peakumnii KoMIIeKc000pa3oBaHus. THIIBI KOMILUIEKCHBIX COeIMHEHHI, HCIOJIb3yeMbIX B
AHAJIMTHYECKON XUMUH.



HCKLII/IH IMOCBAIICHA PABHOBCCHAM peaKHI/Iﬁ KOMHJ’IGKCOO6paSOBaHI/I${. Ha JICKIIUU U3YYAr0TCA OCHOBHBIC TUIIBI
KOMIIJICKCHBIX COGHHHGHHﬁ, HCIIOJIb3yCMBbIX B AHAJIUTHYECKON XUMUH.

PaBHoOBecust peakiuii OKMCJIEHUS-BOCCTAHOBJIECHUS.
.HGKIII/ISI ITOCBJIIIICHA paBHOBGCI/IIO peaKIII/Iﬁ OKHUCJIICHUA-BOCCTAHOBJICHUSI.

MeTO):[bI pa3acJcHud 1 KOHUCHTPUPOBAHUA B aHAJIMTHYECKO XUMHUH.
Ha JICKOMHW U3Yy4aroTCA METOAbI PAa3CJICHUA U KOHIUCHTPUPOBAHUSA B AHAJTUTHYCCKON XUMHUH.

Opra}mqecm[e pe€arcHThbl B aHAJIUTHYECKOH XUMHUH.
HCKHI/IH IMOCBAIICHA OPraHUYCCKHUM pCarcHTam B aHaIuTHYeCKOM XxuMuH. OTMeUaeTcs ux NpeuMy1IcCTBO -
IMOBBIIICHHAA YYBCTBUTCIIbHOCTL U CHCI_II/I(I)I/ILIHOCTL.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Aranutryeckas xumus : yaeoHoe mocodue / O. b. Kykuna, O. B. Cneniona, E. A. Xopoxopauna, O. b.
PynakoB. — BopoHex : BopoHeKCKHiT TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENIbHBIN YHUBEepcUteT, IbC
ACB, 2014. — 162 ¢. — ISBN 978-5-89040-499-2. — TekcT : 3J€KTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAS
cuctema [IPR BOOKS : [caiir]. http://www.iprbookshop.ru/30833

2. AHanuTHyecKas XUMHs U (PU3UKO-XMMHUECKHE METO/IbI aHAIH3a : TaOOPATOPHBIN MPAKTUKYM / COCTABUTEIH
T. N. Cynpauna. — Capartos : Aii [Iu Op Menua, 2018. — 118 c. — ISBN 978-5-4486-0057-9. — Tekcr :
ANIEKTPOHHBIN // DiekTpoHHO-O0nbnoTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/70757.html

3. KauectBennslii ananus : yae6Hoe mocobue / E. B. Bonocosa, E. B. [Tamkosa, A. H. llumyns [u ap.]. —
CraBpomnouns : CTaBponoiabCKUi rocy1apcTBEHHbIN arpapHelid yausBepeutet, AI'PYC, 2017. — 76 c. — ISBN
2227-8397. — TekcT : 3neKTpoHHBIN // DnekTpoHHo-O0nbmuoreunas cucrema IPR BOOKS : [caiir].
http://www.iprbookshop.ru/76114.html

JdomosHuTeIbHAS:

1. Ananutuyeckast xumus : yueOHoe nocobue / A. M. Anapnes, T. I1. Anekcannposa, A. A. Kazakosa, O. B.
Kapynuna. — HoBocubupck : HoBocubupckuii rocynapcTBeHHbIN TeXHUUECKHH yHUBEpcHuTeT, 2015. — 92 c.
— ISBN 978-5-7782-2710-1. — TekcT : 2neKTpoHHbIH // DnekTpoHHo-O0nbauoreunas cucrema [IPR BOOKS :
[caiit]. http://www.iprbookshop.ru/91705.html

2. OCHOBBI aHAIUTUYECKON XUMUU.Y4EOHUK JUIsl CTYIEHTOB XUMUYECKUX CIEIUAIbHOCTEN BY30B : B 2
KH./MOCKOBCKHI1 rocynapcTBeHHbIN yHUBepcuTeT M. M. B. JlomonocoBa; pea. FO. A. 30510TOB.-
Mockga:Bericmras mikona,2004.Ka. 2. Metoasr xumudeckoro ananusa/H. B. Anos [u ap.].-2004.-503, ISBN 5-
06-004734-2.-bubauorp.: c. 490-493

3. OCHOBBI aHATTUTHYECKON XUMHUH. YICOHHK IS CTYJACHTOB XUMHYECKOTO HAIPABICHUS H XUMUYECKHX
CHelHaJbHOCTEN By30B : B 2 KH./MOCKOBCKUI roCy1apcTBEHHbIN yHuBepcuteT uM. M. B. JlomoHnocoBa; pex.
1O. A. 3onotoB.-MockBa:Briciias mikona,2004.Ku. 1.06mue Bonpocsl. Metozst pasaenenus/T. A. bonbiosa
[1 1p.].-2004.-361, ISBN 5-06-004732-6.-bubnuorp.: c. 351-352. - [Ipeam. ykas.: c. 353-356



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.fptl.ru/biblioteka/analiticheskaya-himiya.html Ananurndeckast xumus
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO0pazoBaTenbHBIN MPOoIlece MO TUCIUIUTMHE AHAJIUTHYecKas Xumusi. KayecTBeHHbBII aHaIu3
IperoiaraeT UCIOIb30BaHUE CIEAYIOLIETr0 MPOrpaMMHOI0 obecredeHus: U HH(OPMAIIMOHHBIX CIIPAaBOYHBIX
CUCTEM:

1. I[Ipe3eHTaliiOHHBIE MAaTEPUAIIBI (CIAl bl IO TEMaM JICKIIHOHHBIX U MPAKTUYECKUX 3aHITHIA);

2. loctym B pexxume on-line B DnekTpoHHyt0 6nbmmoTednyro cuctemy (ObC)

3. locTyI B 3JEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHOMN Cpely YHUBEPCHUTETA.

4. TIpunoskeHue MO3BOJIIOIICE MPOCMATPUBATh U BOCITPOU3BOAUTH MearnakoHTeHT PDF-(daiinoB «Adobe

Acrobat Reader DC».

5. IIporpaMMmel, IeMOHCTpalMK BUeo MaTepuaios (mpourpeiBaTeinb)« WindowsMediaPlayer».
6. [IporpamMmMa npocmMoTpa UHTEpHET KOHTeHTa (Opay3ep) «Google Chromey.
JOCTYT B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHON Cpely YHUBEPCUTETA.

IIpu ocBOCHMM MaTepHalla U BBIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHuaoB, pa3MelieHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHATHI B PEXKHME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe?,eHTaHI/II\/’I, ayJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHUA,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOM 0a3bl, HEOOX0AMMO AJIsl OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoLEeCcca 0 AUCHHUILIHHE

Jliis ipoBeieHNs IEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN HEOOXOMMa ayAUTOPHS, OCHAIIIEHHAS
MPE3EHTAIIMOHHON TeXHUKON (HOYTOYK/KOMITBIOTEpP, MYJIbTUMEINA-TIPOEKTOP, KpaH AJIs MPE3eHTALINN) C
COOTBETCTBYIOIINM MPOrPaMMHBIM 00ECTICUCHHEM, MEJIOBON MJIM MAapKEPHON JOCKOM.

Jlist mpoBenieHns 1abopaTOPHBIX paboT HeoOxoauMma taboparopust "KadyecTBEHHOTO W KOJIMYECTBEHHOTO
aHayin3a", OCHAIIEHHas cHeualn3upoBaHHbBIM 00opynoBanueM. CoctaB 000pyaoBanus onpezeneH B [laciopre
nmabopaTopuH.

JUnist mpoBeIeHHsI TPYTIOBBIX (MHANBUAYAIBHBIX) KOHCYJIbTAIUI HE00X0AMMa ayUTOPHS, OCHAIIICHHAS
MIPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM POTPAMMHBIM
o0ecriedeHrneM, MEIOBOM WIIH MapKEepPHOH TOCKOH.

Jlnist mpoBeIeHHsI TEKYIETO KOHTPOJIE He0O0X0IuMa ay IMTOPHs, OCHAIIEHHAs! TPE3eHTAMOHHON TEXHUKON
(mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTrPaMMHBIM 00€CTIEYeHUEM, MEJIOBOM MM
MapKEpHOH JOCKOM.

Jl1st caMOCTOSTENbHOM paboThl HEOOX0UMa ay TUTOPUS, OCHAILEHHAsI KOMIIBIOTEPHON TEXHUKOM C
BO3MO>KHOCTBIO TOJIKITFOUeHUS K ceTH "MHTepHeT", 00ecreueHHbIM IOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCHUTETA, a TAK)Ke MMOMeEIIeHUs1 HaydaHoi oundnuotexku [ITHUY.

[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-0ubnuorpagpuueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHaibHbIMU KOMIIBIOTEPA C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTepbl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «KoncynbrantlImocy



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
AnaanTnueckada xumuda. KauecTBeHHBIA aHAIN3

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

TEOPETUYECKHE OCHOBBI
AQHAJIUTUYECKON XUMHH.

YMETb: Crynent ymeer
IIPABWJIBHO MMHUCATh YPAaBHEHUS
peaxmii (¢ ko-3dunmenramu) ¢
yKa3zaHHEM yCJIOBUH U CITIOCOOOB
IIPOBEJCHUS peakluil. A Taxxke
CTYJEHT YMEET rPaMOTHO
UCIIOJIb30BaTh TEOPUIO
AHAINTUYECKOU XMMHH Ha
IIPAKTUKE U NIPU PELICHUU
pacyeTHBIX 3a1ad.

BJIAJIETD: CtyneHT Bianeet
TEOPHEN U NMPAKTUKOMN pelIeHUs
AQHAINTUYECKUX 3aJ1a4.

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HATD: CtyneHt 3HaeT HeynosierBopure

CrylieHT 1U10X0 3HaeT TEOPETHUECKUE OCHOBBI
aHanmuTH4Yeckoi XuMun.CTy/IeHT HE yMeeT
UCIIOJIb30BATh TEOPUIO AaHATUTHUECKONW XUMUH
Ha MPaKTHKE U IIPU PELICHUU PaCUeTHBIX
3a1a4.CTyJeHT He yMEET NPaBUIILHO MHCATh
ypaBHEHHUS peakiuil (¢ KodppuueHTaMmm) ¢
yKa3aHUEM yCIIOBHI U CITOCOOOB MPOBEICHHS
peakuuii. CTyJeHT He Bia/ieeT NpaBUIaMu
TEXHHUKHU 0€3011acHOCTH TIpu paboTe ¢
peaKTHBaMu M MPUOOPaMH.

YaoBaerBopuTeabH
CryneHT ciiabo 3HaeT TEOPETHUECKUE OCHOBEI
aHanutudeckoi Xumun.CTyJeHT c1abo MOXKET
MCIOJIb30BaTh TEOPUIO AaHATUTUIECKOU XHUMHH
Ha MPaKTUKE U NP PEIICHUN PACUETHBIX
3ana4.CTyeHT c1abo yMeeT MpaBUIBHO MUCATh
ypaBHEHUs peakiuii (¢ koddduimenTamu) ¢
yKa3aHHEM yCIIOBUI U CIIOCOOOB MPOBEICHUS
peaknuii. CTyneHT c1abo BiIajeeT MpaBUIaMH
TEXHUKH 0€301MaCHOCTH TIPH paboTe C
peakTHBaMu U Ipubopamu.

Xopomuo
CTyAeHT XOpOoUIO 3HAET TEOPETHUECKUE
OCHOBBI aHAJTUTUYECKON XUMUU.CTYyIEHT YMEET
IPaMOTHO HCIOJIb30BaTh TEOPUIO
AHATMTUYECKON XMMHUH HA MPAKTHKE U TIPH
pelieHnn pacueTHbIX 3a1a4.CTyIeHT yMeeT
MPaBUIILHO MUCATh YPAaBHEHMsI peakiluil (C
Kod(UIMEHTaMH) C YKa3aHUEM YCIIOBHMA U
croco0oB mpoBeaeHus peakiuii. CTyaeHT
BIIa/ICET MIPABUIIAMU TEXHUKHU O€30MacCHOCTH
pu paboTe ¢ peakTUBaMU U MPUOOPAMH.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
CTyeHT OTJIMYHO 3HAET TEOPETUICCKHE
OCHOBBI aHATUTHYECKON XUMUU.CTyIEHT yMeeT
IPaMOTHO HCIOIb30BaTh TEOPUIO
aHAJIUTUYECKOW XUMHH Ha IPAKTUKE U MIPU
pelIeHnr pacyeTHbIX 3a1a4.CTyIeHT yMeeT
MPaBWJIBHO MHUCATh ypPaBHEHUS peakiuii (¢
Kod(purmenTaMn) ¢ ykazaHUEM YCJIOBUH U
croco0oB mpoBeneHus peakiuii. CTyIeHT
BJIQJICCT NIPABHIIAMHU TEXHUKH O€30TIACHOCTH
pu paboTe ¢ peakTUBaMU U PUOOpaMH.

OIIK 4

Cnoco0eH MPOBOAUTH AHAJIN3 JIUTEPATYPHBIX JAHHBIX M0 TeMe HAYYHOI' 0 UCCJIeJ0BAHUs,
IUVIAHUPOBATH U POBOAUTH € COOJIIOleHeM HOPM TEXHUKH 0e30MaCHOCTH IKCIIePUMEHTAIbHbIE
HCCJIeJOBAHUS, IPUMEHSITh PACYeTHO-TeOpeTHYeCKUe MEeTO/IbI IVIsl U3y4YeHHUsI CBOWCTB BellecTB 1
MPOIECCOB € UX YYACTHEM C HCIOJIb30BAHNEM COBPEMEHHON BbIYUCIUTEIbHON TEXHUKH

KoMnerennus IlnannpyemMble pe3yabTaThl Kputepun onennBanus pe3yJibTaToB
(MHaUKaTOP) o0y4eHHs o0y4eHus

OIIK.4.3 3HATD: CtyneHr 3HaeT HeynoBierBopures
Bnaneer HaBrIKamMu OCHOBHBIC OIlepaluu CTyIleHT IIJIOXO 3HACT OCHOBHBIC OIICpaliun
[IPOBEICHUS Ka4eCTBEHHOI'0 aHAJIN3a, YCJIOBHUS | KAUECTBEHHOT'O aHAJIM34a, YCIOBHS U CIIOCOOBI
AKCIIEPUMEHTAIIbHBIX U CIOCOOBI MPOBEACHUS MIPOBEACHUS aHATUTHUECKUX PEaKIIHii;
HCCIIEIOBAHUH, AQHAIMTUYECKUX PEAKIIUH; npooubIi xoa ananmm3a Ha I-11I rpynmer aHnoHOB
CHHTETUYECKUMHU 1 JIpoOHBIN X0 aHanu3a Ha [-111 U CHCTeMaTH4eCKuil X0/ aHanu3a Ha [-VI
AHATUTHYECKUMU rpynibl AaHUOHOB U rpyIIibl KATUOHOB. CTY/IEHT HE yMEeT
METOJAaMH IOJyYEHHSI M | CHCTEMAaTHYECKUI X0/ aHaJIn3a Ha| MCIO0Jb30BaTh CXEMbI aHaAJIM3a KATHOHOB U
HCCIIEA0BAHUS [-VI rpymimbl KaTHOHOB. aHMOHOB; HE YMEET MPaBUIILHO BBHIOpATh cioco0

XUMHUYECKHX BEIIECTB U
peakuuii, MpUMEHSET
pPac4eTHO-TEOPETUUECKUE
Y TIOJTY3MIUPUYECKUE
MOJIETIU TIPU PELIEHUHN
3a7a4 XUMUYECKOU U
buznueckoit
HaIpaBJIECHHOCTH

YMETb: Crynent ymeer
rPaMOTHO UCIOJIb30BaTh CXEMBbI
aHanu3a KaTHOHOB U aHHOHOB;
yMeeT MPaBUWIbHO BHIOPATH
croco6 MpoOOMOATrOTOBKHY;
paroHaIbHO MOIONTH K
PELICHUIO TOCTaBICHHOM 3a/1a4u.
BJIAJIETD: Cryaent Bnaneer
HaBBIKAMH TIPOBEICHUS
AKCTICPUMEHTATbHBIX
HICCIIEIOBAHUMN.

MPOOOIOATOTOBKH;, PAIlMOHATIBLHO MOIONTH K
PELICHHIO TTOCTaBICHHOM 3a1aun. CTyAeHT
IIJIOXO BJIA/IEET HABBIKAMU IIPOBEICHUS
AKCTIEPUMEHTAJIbHBIX HCCIICIOBAHUN.
YnoBaerBopuTeabH
CryneHT ci1abo 3HaeT OCHOBHBIE OIlepallin
KaueCTBEHHOT'O aHAJIN3a, YCIOBUS U CIIOCOOBI
MIPOBEACHUS aHATUTHYECKUX PEAKIIHIA;
npoOHbIi xoxa aHanu3a Ha [-11I rpynner annoHoB
Y CUCTEMaTUYeCKui X0/ aHanu3a Ha [-VI
rpymibl KaTHOHOB. CTyIeHT ¢1abo ymeeT
HCII0JIb30BaTh CXEMBbI aHAJIM3a KATUOHOB U
aHMOHOB; BBIOpPATh CIIOCOO MPOOOIOATOTOBKHY;
PaLMOHAIBHO MOJIOMTH K PEIIECHUIO
noctaBieHHoM 3anaun. CTyAeHT cnabo Brajeer
HaBbIKAMU IPOBEJICHUS SKCIIEPUMEHTAIBHBIX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

HCCIICIOBaHUM.

Xopoio
CTyaeHT XOpoIIo 3HAeT OCHOBHBIE OTIEPALINH
KaueCTBEHHOTO aHAJIN3a, YCIOBHUS U CIIOCOOBI
MPOBEICHUS AHAJIMTUYECKUX PEAKLIUI;
ApoOHbIi X0 ananu3a Ha [-11I rpynmel aHMOHOB
U CUCTEeMaTHYeCcKuil xoa aHanu3a Ha [-VI
rpyIiIibl KATHOHOB. CTyEHT yMEeT IpaMOTHO
HCITOJIF30BaTh CXEMBI aHAJIM3a KATHOHOB U
AHUOHOB; YMEET MPaBUIILHO BHIOPATh CIIOCOO
MpoOOMOATOTOBKY; PAIMOHAIBHO TTOJAOUTH K
PELICHHIO TTOCTaBICHHOM 3a1aun. CTyAeHT
XOPOILIO BIAJEET HABBIKAMH MIPOBEIACHUS
AKCHEPUMEHTAIBHBIX UCCIIEI0OBAHUMN.

OTau4yHO
CTyZIeHT OTJIMYHO 3HAET OCHOBHBIE ONepaIuu
Ka4ueCTBEHHOTO aHAJIN3a, YCIOBUS U CITIOCOOBI
MPOBEJICHUS AHAIMTUYECKUX PEAKIINI;
npoOHbIi xoa aHanu3a Ha [-11I rpynner annoHoB
U CHCTeMaTHYeCKHil X0/ aHanu3a Ha [-VI
rpyIiIibl KaTHOHOB. CTYEHT YMEeT IPaMOTHO
HCIIOJIH30BaTh CXEMBI aHAIM3a KATHOHOB U
aHMOHOB; YMEET PABIILHO BHIOPATH CIIOCO0
MPOOOMOATOTOBKH;, PAIIMOHATIBLHO MOIONTH K
pELIeHUIOo NOCTaBIeHHOM 3a1aun. CTyIeHT
OTJIMYHO BJIAJICET HAaBBIKAMU MTPOBEICHUS
AKCIEPUMEHTAIBHBIX UCCIIEI0OBAHUMN.

OIIK.4.1

PabGoTaer ¢
XUMHUYCCKUMHU
BEIIECTBAMHU C
COOIII0ICHEM HOPM
TEXHUKU 0€30I1aCHOCTHU

3HATD: CtyaeHT 3HaeT CBOMCTBA
OCHOBHBIX XHMHUYECKUX BEIIECTB,
UCIIOJIb3YEMBIX B aHATMTUICCKON
IPAKTHKE; TEXHUKY 0€3011acCHOCTU
pHu paboTe C BEIIECTBAMU B
XUMHUYECKOH J1abopaTopuu.
YMETb: CtyneHT npoBoauT
OCHOBHBIC XUMHYECKHE OTICpaIluU
¢ coOJIr0IeHreM TPaBUIl TEXHUKU
0e30MacHOCTH.

BJIAIETD: CtyneHT Biajieet
TEXHHUKOU O€30MacCHOCTH U
MPaKTUKOH pabOTHI C
XUMHYECKHMH BEILIECTBAMU U
npubdopamu.

HeynosierBopure
CTyZeHT II0X0 3HAeT CBOWCTBA OCHOBHBIX
XUMHUYECKHUX BEIIECTB, UCTIOIb3YEMBIX B
AHATUTUYECKOU MPAKTHKE; TEXHUKY
0e30macHOCTH MpHU paboTe C BEIIECTBAMH B
XUMUYECKOH J1abopaTopuu.
CTyzeHT I10X0 IPOBOJIUT OCHOBHBIE
XUMHUYECKHE ONepaliu ¢ COOII0CHUEM MTPaBUIl
TeXHHUKHU Oe3omacHocTh. CTyIEHT TI0XO0
BJIa/IEE€T TEXHUKON 0€30MaCHOCTH U MPAKTUKOM
paboThI ¢ XUMUYECKUMU BEIIECTBAMH U
npudopamu.

YaoBaerBopuTeabH
CryneHT ciabo 3HaeT CBOMCTBAa OCHOBHBIX
XUMUYECKUX BEUIECTB, UCIOJIb3yEMbIX B
AHATUTUIECKON TIPAKTUKE; TEXHUKY




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

YnoBj1eTBOPUTEbH
0e30MmacHOCTH TpH paboTe C BEIIECTBAMU B
XUMHYECKOH TabopaToOpHH.

CTyZneHT IpOBOJUT OCHOBHBIE XUMHUECKHE
OTIepaIliK ¢ COOJIIOICHUEM MPABHIT TEXHUKH
0€30IaCHOCTH.
CrtyneHT ciiabo BIiIajieeT TEXHUKON
0€30MaCHOCTH | MPAKTHUKOMN pabOTHI ¢
XUMUYECKUMH BEIIECTBAaMHU U IprOOpamMHu.
Xopouo
CTyaeHT XOpoIIo 3HAET CBOMCTBA OCHOBHBIX
XUMHUYECKUX BEIIECTB, UCIIOJIb3yEMbIX B
AHATTMTUYECKON MPAKTHKE; TEXHUKY
0€30macHOCTH MpHU paboTe C BEHIECTBAMH B
XUMHUYECKOH J1ab0paTopuu.
CTyIeHT IPOBOJIUT OCHOBHBIC XMMHUECKHE
oriepariu ¢ COOTIOCHIEM MTPABUIT TEXHUKHU
0C30ITaCHOCTH.
CTyIeHT XOpOIIIO BIaIeeT TEXHUKOMN
0€30MacHOCTH U MPAKTHUKONU pabOTHI C
XUMHYECKUMHU BEUIECTBAMH U MPHUOOpaMHU.

OT1an4yHO
CTyleHT OTIMYHO 3HAET CBOWCTBA OCHOBHBIX
XUMHUYECKHUX BEIIECTB, UCTIOIb3YEMBIX B
AQHAIMTUYECKOU MIPAKTUKE; TEXHUKY
0€301acHOCTH MU paboTe C BEMIECTBAMH B
XUMHUYECKOH J1abopaTopuu.
CTyaeHT npoBOAUT OCHOBHBIE XUMHYECKUE
oTiepaluy ¢ COOJIIOICHUEM MPABHIT TEXHUKH
0e30IaCHOCTH.
CTyJleHT OTJIMYHO BJIAJICCT TCXHUKOM
0€30MMacCHOCTH U TIPAKTHKOU PabOTHI C
XUMHYECKUMH BEIIECTBAMH U TPHUOOpaMHU.

OIIK.5

Cnoco0en 00padaTbIBaTh, AaHAJIU3MPOBATH, HHTEPIPETUPOBATH U 00001IATH Pe3yJIbTATHI
IKCHEPUMEHTAJBLHBIX U PACYETHO-TEOPETHYECKUX PAdOT B NPO(eCcCHOHAIBbHOM NeSITeJIbHOCTH €
HCIO0JIb30BAHHEM TEOPETHYECKHUX 3HAHUM U MPAKTHYECKNX HABBIKOB PEelICHUSI MATEMATHYECKHUX
U (PU3HYECKHUX 3a1a4

Komnerenuust IInanupyemble pe3yJbTaThl Kputepun oneHuBanus pe3yibTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
OIIK.5.1 3HATD: CtyneHr 3HaeT HeynosiaerBopurei
OOpabatbIBaeT u OCHOBHBIE ONIE€paIu CTyaeHT II10X0 3HaeT OCHOBHBIE ONepaluu




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

aHATM3UPYET PE3yIbTaThI
AKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUM,
HaOIOZICHUH, U3MEPEHUH
B IIpo(hecCuoHaNbHOM
JIEITENHLHOCTH

KauyeCTBEHHOT'O aHAJIN3a; TEXHUKY
0e301acHOCTH MpH padboTe B
XUMUYECKOH 1abopaTopuu;
OCHOBBI CHCTEMaTHYECKOI0 U
IpoOHOTO X012 aHanu3a Ha [-VI
rpymbl KaTnoHOB U [-11I rpymmsr
AQHUOHOB; YCIJIOBHUS U CITOCOOBI
NPOBEICHUS AHATTUTUIECKUX
pEaKLHUid.

YMETb: Crynent ymeer
NPaBUIBHO HCIIOIB30BATh CXEMBI
aHaJu3a KaTHOHOB U AaHWOHOB;
paLMOHATIBLHO MOJONUTH K
pEIIEeHHUI0 TOCTABIEHHOW 3a/1a4H;
rpaMOTHO 00pabaThIBaTh,
aHAJIM3UPOBATH U
UHTEPIPETUPOBATH MOTYYCHHbIE
pe3yNbTaThl aHAIH3a.
BJIAJIETH: Ctynent Bnaneer
HaBbIKaMHU 00pabOTKH
NOJTy4YE€HHOU MH(pOpP-Maluu B
pe3ynbTare NpoBEACHUS
Ka4eCTBEHHOTO aHaJIM3a.

HeynosierBopureJ
KaueCTBEHHOT'O aHAJIN3a; TEXHUKY
6e301acHOCTH IpU paboTe B XUMUYECKON
nabopaTopun; OCHOBBI CHCTEMAaTHYECKOTO U
npoOHOTO X0aa aHanmu3a Ha [-VI rpymimbr
kaTuoHOB U I-III rpynmnbel aHHOHOB; YCIOBUS U
CHOCOOBI MPOBEACHUS aHATUTUYECKUX PEaKLIUH.
CTyneHT He yMeeT HCIOJIb30BaTh CXEMBbI
aHaJlM3a KaTHOHOB U aHMOHOB. HeparuoHaabHO
MOJIXOIUT K PELICHHUIO OCTaBICHHOM 3a7auu;
HE yMEET TpaMOTHO 00pabaThIBaTh,
aHAIM3UPOBATh U UHTEPIIPETUPOBATH
MIOJIy4Y€HHbIE pe3yJsibTaThl aHanu3a. CTyIeHT
IUIOXO BJIAJICET HaBBIKAaMH 00pabOTKH
MOJTy4eHHOUW nH(OpMaIUK B pe3ybTaTe
MPOBEACHUS KAYECTBEHHOI'O aHAJIN3a.

YaoBaerBopuTeabH
CryneHT ci1abo 3Ha€T OCHOBHBIEC ONIEpallin
KaueCTBEHHOTO aHAIN3a; TEXHUKY
0€30MacHOCTH P paboTe B XUMUYECKOM
nabopaTopun; OCHOBBI CHCTEMaTHYECKOTO U
npoOHOTO X0aa aHanmu3a Ha [-VI rpymimbr
kaTuoHOB U I-III rpynmnbel aHHOHOB; YCIOBUS U
CHOCOOBI MPOBEACHUS aHATUTUYECKUX PEaKLUi.
CryneHT ci1abo yMeeT HCIHOJIb30BaTh CXEMBbI
aHaJIM3a KATHOHOB U aHMOHOB; HEPAIMOHAIBHO
MOAXOAUT K PEIICHUIO TIOCTABJIICHHON 3a/1a4u;
cirabo ymeeT o0padaThiBaTh, aHATU3UPOBATH U
MHTEPIPETHUPOBATH MOTYUYECHHBIE PE3YIbTAThI
aHanu3a. CTyieHT c1a0bo BllajeeT HaBbIKaMuU
00pabOTKU MOTy4eHHONW HHPOPMALIUH B
pe3yibTaTe MPOBEICHUS KAUeCTBEHHOTO
aHanms3a.

Xopomuro
CTyaeHT XOpolIo 3HaeT OCHOBHBIE ONIEPALIH
KaueCTBEHHOT'0 aHAJIN3a; TEXHUKY
0e30MacHOCTH P paboTe B XUMUYECKOM
nabopaTopun; OCHOBBI CHCTEMAaTUYECKOTO U
npoOHOTO X012 aHanmu3a Ha [-VI rpymimbr
kaTuoHOB U I-III rpynmnbel aHHOHOB; YCIOBUS U
CHOCOOBI MPOBEACHUS aHATUTUYECKUX PEaKLUi.
CTyneHT yMeeT MpaBHJIbHO UCIOJIH30BATh
CXEMBbI aHaJIM3a KATHOHOB U aHUOHOB;




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
PaLMOHAIBHO MOJIOMTH K PEIICHUIO
MOCTABIICHHOMW 3a/1a4H; TPAMOTHO
o0pabartbIBaTh, aHATM3UPOBATH U
UHTEPIPETUPOBATH MOTYUYCHHBIE Pe3yIbTaThl
aHanu3a. CTyIeHT Bla/ieeT HaBbIKaMU
00paboTKH MOJy4eHHON HH(OpMAIuU B
pe3yJsibTaTe NpoBEACHNS KaueCTBEHHOTO
aHayu3a.

OT1iu4HO
CTyAeHT OTIUYHO 3HAET OCHOBHBIE OIEepaliu
KaueCTBEHHOI'O aHAJIN3a; TEXHUKY
0€30macHOCTH MpHU paboTe B XUMUYECKON
1ab0paTopun; OCHOBBI CHCTEMAaTUYECKOIO U
npoOHoro xoaa aHanusa Ha [-VI rpynmsl
kaTuoHOB U I-1II rpynmel aHHOHOB; yCIIOBHA U
COCOOBI IPOBEICHHS AHATUTHYECKUX PEAKIINH.
CtyaeHT yMmeeT npaBUIIbHO UCTIOIb30BATh
CXEMBbI aHaJIN3a KATHOHOB ¥ AaHWOHOB,;
palMOHAIBLHO MOJOUTH K PEILICHHIO
MOCTaBJIEHHOU 3a71auil; TPAMOTHO
o0pabaThIBaTh, aHAJIM3UPOBATH U
MHTEPIPETUPOBATH MOTYUYCHHBIE PE3yIbTaThl
aHanuza. CTyIGHT OTJIMYHO BJIaJIeeT HaBbIKAMU
00paboTKH MOy4eHHON HH(OpMAI B
pe3yJibTaTe NpOoBEACHUS KaueCTBEHHOTO
aHaJIn3a.

OIIK.6

Cnoco0eH npeacTaBIATh Pe3yJIbTAThI CBOCH padoThI B YCTHOM M NMCbMeHHOH ¢gopme B
COOTBETCTBHH C HOPMAMM ¥ NMPABWIAMM, IPUHATHIMU B PO ecCHOHATBHOM C000IIECTBE

Komnerenuus IInanupyembie pe3yJibTaThl Kpurtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHHs o0y4eHus
OIIK.6.1 3HATD: CtyneHr 3HaeT HeynoBjerBopures
[Ipencrasnser CTpyKTYpy ohopmieHus otueTa o | CTyAE€HT IUI0X0 3HAET CTPYKTYPY 0GOpPMIICHUS

pe3yNbTaThl paboThI B
BU/JIE MUCbMEHHOTO
OTYeTa C yU4eTOM
TpeboBaHuit
oubmmorpaduueckoit
KYJIBTYPBI

IpOJIeTIaHHOM padoTe, a TaKxKe
TpeboBanus Oubnuorpaduyeckoi
KYJIBTYPBI.

YMETb: CtyaeHt ymeer
I'PaMOTHO U JIOTUYHO O(OPMUTH
OTYeT O MPOJICIIAHHON padoTe.
BJIAJIETD: CtyneHT Bianeet
TEOPHEN U NPAKTUKON HAIIMCAHUS

OTYeTa O MMPOJICNIAHHOM paboTe, a Takxke
TpeGoBaHus OUbIMOrpadUIecKoit KyIbTypHbI.
CTyzeHT He yMeeT aHaIN3UpPOBaTh COOpaHHbIE
JUTEPATYPHBIC TaHHBIC IO TEMATHKE
UCCJICIOBAHHS; TPAMOTHO U JIOTHYHO O(OPMHUTH
TuIaH coOOCTBEHHOTO HccienoBanusi. CTyJeHT
TUIOXO BJIAJCET TEOPHUEH U MPAKTUKOM
HAaITMCaHHs OTYETOB TI0 PA3THYHBIM




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OTYETOB IO Pa3JIUYHBIM HeynosiierBopuren
MHOT'OKOMIIOHEHTHBIM CUCTEMaM. | MHOTOKOMIIOHEHTHBIM CUCTEMAaM.
YnoBaerBopuTeIbH

CryneHt ciabo 3HaeT CTPYKTypy odopmieHus
OTYeTa O MPOJIeTaHHON paboTe, a TaKxKe
TpeGoBaHus OubIMorpaduIecKoit KyabTyphbl.
CryneHt cnabo yMeeT aHaIu3upOBaTh
coOpaHHbIE TUTEPATyPHbIE JaHHBIE MO
TEMaTHUKE UCCIIE0BAHMS; [PAMOTHO U JIOTUYHO
0o OpPMUTH IJIaH COOCTBEHHOT'O UCCIIETOBAHMSL.
CrtyneHT ci1abo BiaieeT TEOPUEH U MPAKTHKOMN
HAMUCaHMs OTYETOB MO Pa3IMYHBIM
MHOTOKOMIIOHEHTHBIM CUCTEMAaM.

Xopomuo
CTyZneHT XOpOIIO 3HAeT CTPYKTYPY
oopMIIEHUS OTYETa O TPOJICITAHHON padoTe, a
TaKke TpedoBaHus OnMbIMoTrpaduueckoi
KyJnbTypbl. CTYJICHT XOPOIIIO YMEET
[IpOaHaIM3UPOBATh COOPAHHBIE IUTEPATYPHBIE
JaHHBIE TI0 TEMATHUKE UCCIIEIOBAHUS; TPAMOTHO
1 JIOTUYHO 0(OPMUTH IUIaH COOCTBEHHOTO
uccienoBanusi. CTyJ€HT XOpOILLIO BIIAJEeT
TEOPUEHN U PAKTUKON HAIIMCAHUS OTYETOB I10
Pa3IUYHBIM MHOTOKOMITOHEHTHBIM CHCTEMaM.

Otiamn4Ho
CTyIeHT OTIMYHO 3HAET CTPYKTYPY
oopmieHust oTyeTa O MPOIEIaHHON paboTe, a
Takke TpeboBaHus OnbIMOrpaduIecKoi
KyJIbTypbl. CTYJIeHT OTIMYHO yMEeT
[IPOaHAIM3UPOBATh COOPAaHHBIE JINTEPATYPHbIE
JaHHbBIE TI0 TEMATHKE UCCIIE0BAaHUS; TPAMOTHO
Y JIOTUYHO 0(OPMUTH TUTaH COOCTBEHHOTO
uccinenoanus. CTyJeHT OTIMYHO BJIaJeeT
TEOpUEH U MPAKTUKON HANTUCAHUS OTYETOB IO
Pa3IMYHbIM MHOTOKOMIIOHEHTHBIM CHCTEMaM.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Buja MeponpusiTusi NpoMeKyTOYHOM aTTecTANMH : DK3aMEH

Crnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmuu : OLiEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXKYTOYHOM aTTeCTaIlK OMpeesieTcs Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX

MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MIEPHOA.
MakcumajibHO€e KoanuecTBo 0amioB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTau4Ho» - oT 81 no 100

«xopommo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 48 110 60
«HEyI0BJIeTBOPUTEIbHO» / «<He3auTeH0» MeHee 48 Oana

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoii KOHTPOJIb BxonHoi KOHTpOIIB 3HATD: Treopernyeckue ocHOBBI 00LIEH U

BxoaHoe TectupoBanue

HEOPraHMYeCKOW XUMUU (OCHOBHBIE
3aKOHbI XUMUU; XUMHUYECKHUE CBOMCTBA
COEJIMHEHU; TUIBI XMMHUYECKUX PEaKIUH
(B 4aCTHOCTH peaKLMU TUAPOIIN3A), TEOPHS
IEKTPOJINTUYECKON JUCCOLMALUH; TEOPHUS
PacTBOPOB U CIIOCOOBI BBIPAKEHUS
KOHIEHTPAllU! PaCTBOPOB;POLIECCHI
KOMILJIEKCOOOpa30BaHus 1
OKHCJICHHSA-BOOCTAHOBIICHUS U UX
KOJIMYECTBEHHAs OLIEHKA). A Takxe
reTepOreHHbIE IPOLECCHI UX
KojudecTBeHHas xapakrepuctuka.Y METh:

COCTaBJISITh YPAaBHEHUS pEaKIIii, penaTh
npaktudeckue 3aa1aun.BJIAJIETD:

TE€XHUKOM NMPOBENCHUS XUMUYECKOTO
HKCIIEPUMEHTA U TEXHUKON 0€30MMacCHOCTH
npy OOpaIleHuu ¢ XMMUYECKUMHU
pearcHTaMu.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK 4.1

PabortaeTr ¢ xumMmu4ecKUMH
BELIECTBAMHU C COOIOCHUEM
HOPM TEXHUKH 0€301MacHOCTH
OIIK 4.3

Brnazneer HaBbIkaMu pOBEACHUS
AKCIIEPUMEHTATBHBIX
HUCCIIEIOBAHNI, CHHTETHYSCKUMHI U
AHATUTUICCKUMH METOIAMHU
MOJTyYCHHS U UCCIIEIOBAHUS
XUMHYECKUX BEIIECTB U PEaAKIIHIA,
MPUMEHSIET PacueTHO-
TEOPETUYECKHE U
MOJTyIMITUPUIECKHE MOJICTH TPU
pEelIeHnH 3a7]a4 XUMHUYECKOM U
(bu3nyecKoil HallPaBIEHHOCTH
OIIK.5.1

OOpabaThIBaeT U aHATU3UPYET
Pe3yJIbTaThl IKCIIEPUMEHTAIBHBIX
HCCIICOBAHUI, HAOJIIOIEHUH,
M3MEPEHHH B PpOo(dheCCHOHATBEHOM
JeSITeITbHOCTH

OIIK.6.1

[IpencraBnsieT pe3yabTaThl pabOTHI
B BHJIE TMCHBMEHHOTO OTYETA C
y4eToM TpeOOBaHUit
6ubsmorpaduyeckoit KyJabTypbl

KadgecTBeHHBIN aHAIN3
cyxoro obOpa3sia.
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

CTyaeHT OJKEH 3HaTh OCHOBHBIE
onepauyy Ka4eCTBEHHOTO aHAJIN3a;
TEXHHUKY 0€30MacHOCTH Mpu paboTe B
XUMHYECKOH JTabopaTOpuu; IPOOHBINA X0
aHanuza Ha [-1I] rpynmnel aHHOHOB U
CUCTEMAaTUYECKUH X011 aHan3a Ha [-VI
rpynibl KaTHOHOB.CTYJEHT I0JKEH YMETh

MPaBUJILHO MCIIOJIb30BaTh CXEMbI aHAIN3a
KaTHOHOB U aHUOHOB; PaIlMOHAIBHO
MOJIOMTH K PEIICHUIO MOCTaBICHHOU
3a1aun.CTyIEHT JOJIKEH BIAJCTh

TEXHUKOM 0e30macHOCTH Ipu paboTe ¢
XUMUYECKHUMHU PEaKTUBAMH U TIPU
oOpaleHuu ¢

pudopamu.

OIIK.1.1

Nmeer npeacrasiieHre 0 HAY4YHOU
KapTUHE MHpa Ha OCHOBE
MMOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEW €CTECTBEHHBIX
HayK

KauecTBeHHbIi aHaN3
cyxoro o0Opasiia.
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

CTyneHT 10JIKEH 3HaTh OCHOBHBIE
Omnepanyy Ka4eCTBEHHOTO aHAJIN3a;
TEXHUKY 0€30MacHOCTH MpH paboTe B
XUMUYECKOH 1abopaTopuu; ApOOHBIN X0
ananu3a Ha [-III rpynnsl aHHOHOB U
CUCTEMAaTUYECKUN X011 aHanu3a Ha [-VI
IpyNIbl KATHOHOB; KAYECTBEHHBIE PEAKIINH
Ha [-VI rpynns! katnonoB u [-1II rpynmsr
aHMOHOB.CTyIEHT IOJKEH YMETh

MIPAaBUWJIBHO UCIIOJIB30BaTh CXEMbl aHAJIN3A
KaTUOHOB U aHMOHOB; PallMOHAJIbLHO
MOJOMTH K PELICHUIO MIOCTaBICHHOU
3aJ1a49H.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAY4YHOU
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKECHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

OIIK.4.3

Brnageer HaBbIKaMU TIPOBEACHUS
AKCIIEPUMEHTATHHBIX
HUCCIICIOBAHNM, CHHTETHYSCKUMHI U
AHATUTUIECKUMHU METOIaMHU
MOJTyYEHUS U UCCIIEIOBAHUS
XUMHYECKUX BEIIECTB U PEaKIIHiA,
MPUMEHSIET PacueTHO-
TEOPETHUYECKHUE U
MOJTyIMITUPUYECKHE MOJIETH TPU
pElIeHnH 3a7]a4 XUMHYECKOH U
(M3UYECKON HAMPaBICHHOCTH
OIIK.5.1

OOpabaThIBaeT U aHATU3UPYET
PE3YJIBTAThI SKCIIEPUMEHTAITLHBIX
HCCIICAOBAHUI, HAOIIOICHUH,
WU3MEpEeHU B MPoQeCcCHOHATBHON
JIeATETbHOCTH

HroroBoe 3anartue mo
1abopaToOpHBIM paboTaM.
Oruer.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

CTyaeHT I0JKEH 3HaTh KaYeCTBEHHbIE
peakuuu Ha [-VI rpynmnsr katnonos u I-111
IpyIIIbl aHUOHOB; OCHOBHBIE OIlepaluu
KayeCTBEHHOI'0 aHaJIN3a; IPOOHBIN X0
aHanuza Ha [-1I] rpynnel aHMOHOB U
CUCTEMAaTUYECKUN X0 aHann3a Ha [-VI
IpyNIbl KATHOHOB; TEXHUKY O€30MaCHOCTH
pu paboTe B XUMUYECKON JTa00OPATOPUH.

CTyaeHT 0JKEeH yMETh MPaBUIIBHO
HCII0JIb30BaTh CXEMBbI aHAJIN3a KATUOHOB U
AHWOHOB; PALMOHAIBHO MOJAOUTH K
PELIEHUIO MTOCTaBICHHOM 3aJauH.

OIIK.1.1

NMmeer nipeacraBieHUe O HAyYHOU
KapTHHE MHUpa HAa OCHOBE
MOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN eCTECTBEHHBIX
HayK

OIIK.5.1

OOpabaThIBaeT U aHATU3UPYET
Pe3yJIbTaThl IKCIIEPUMEHTAIBLHBIX
HCCIICIOBAHUI, HAOIIOICHUH,
M3MEPEHHH B PO(heCCHOHATBEHOM
JeSITeITbHOCTH

OIIK.6.1

IIpencraBisietr pe3yibTaThl paboOThI
B BUJI€ MTUCHbMEHHOTO OTYETa C
y4eTOM TpeOOBaHUN
6ubimorpaduyeckoit KyJabTypbl

Cemunap "PaBHOBecus B
TFeTEPOTreHHBIX cUcTEMax".
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

CTyIeHT T0JKEeH 3HaTh OCHOBBI TEOPUHU
AHAJINTUYECKOU XUMUH -
KHCJIOTHO-OCHOBHAS TEOPHUs
pPacTBOPHTENEH; paBHOBECHS B
TOMOTCHHBIX U T€TEPOreHHBIX CHCTEMaX;
pacuer pH CHIBHBIX U cIa0BIX
NPOTOIUTOB; Oy(epHBIEC CUCTEMBI U UX
CBOWCTBA; paBHOBECHSI pEaKIIHMil
KOMILJIEKCOOOpa30BaHus U
OKHCIICHUS-BOCCTAHOBIICHHS;
OpraHNYeCKHEe PEeareHThl B aHATUTUYECKON
XUMHHU; METOBI pa3zeiicHHus U
KOHILIEHTPUPOBAHMUSL.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 KonTponbhas pabora no CTylleHT IOJKEH 3HaTh:- TPOTOJUTUYECKAS
Mmeet nipecraBieHue 0 HAyYHOM | pemenuro 3a1a4. Pa36op TeopHs KUCIOT M OCHOBAHHIA
KapTHHE MHpa Ha OCHOBC KOHTPOIILHOM PabOT. bpencrena-Jloypu:- pacuer pH cuIibHBIX 1
MOJIO’KEHUH, 3aKOHOB U Pa6oTa Ha/l OIMOKAMH.

3aKOHOMEPHOCTEH ECTECTBEHHBIX | [TpenMeHIoe KOHTPOIBHOE C1a0bbIX KUCIIOT U OCHOBaHU;- Oy epHbIe

HayK MeponpHsTHe CHUCTCMBI U NX CBOMCTBA,- pABHOBCCUC B

reTeporeHHbIx cucteMax.CTyIeHT JOJIKEH
YMETh: IPABUIIHLHO OIUCHIBATH
UCCIIETyEeMYIO CUCTEMY U TPAMOTHO
UCIIOJIB30BaTh (POPMYIIBI JIJIs1

pacueTos.

OIIK.1.1 NTOroBsiii KOHTPOJIb. CTyneHT 0JIKEH 3HaTh OCHOBBI TEOPUU
Wmeer npencrasieHne o HaydyHo | UTOroBoe KOHTPOJIbLHOE aHaTUTUYECKON XUMUU.CTYJIEHT JOJKEH
KapTUHC MHpPa HAa OCHOBC MeponpusitTue
MMOJIOXKCHUI, 3aKOHOB U
3aKOHOMEPHOCTEHN €CTECTBEHHBIX

YMETb MTPABUIIBHOE OIMHUCHIBATD
CHUCTEMAaTUYECKHI X0/ aHalln3a Ha
3aJJaHHbIE TPYMIbl KATHOHOB U IPOOHBII

HayK
X0 aHaJIn3a Ha 3alaHHBIC T’ TITIBI
OIK.4.3 Py
AHHUOHOB, yLH/ITI)IBaﬂ HpaBI/IHBHOC
Bna,ueeT HaBBbBIKaAMU HpOBeI[eHI/IH o o
HaIlITuCaHUu dABHCHUU aAKIINn
SKCHepI/IMeHTaJ'II)HBIX C © yp © pe ! (C

Kod(puIMeHTaM1 U aHATUTHICCKUMHU

UCCIIEIOBAaHUN, CHUHTETUUECKUMHU U
CUTHaJIaMH).A TaKKe IpaMOTHO

AHAJIUTUYCCKUMH MECTOAaMH

MOJIyYEHUs U UCCIIEOBAHUS MCIIOJIb30BaTh TEOPUIO AaHAIIUTUYECKOU
XUMHUYECKUX BEIIECTB U PEaKIIHA, XMMHHU Ha MPAKTHKE U IPU PELICHUN
IIPUMEHSIET PacyeTHO- pacyeTHBIX 33/1a4.

TEOPETUYECKHE U
MOJTYIMIIMPUYECKUE MOACIH MTPH
pELIEHNH 3a]1a4 XUMUYECKON 1
¢du3nUecKoil HapaBIEeHHOCTH
OIIK.5.1

OOpalaTbIBaeT U aHATU3UPYET
Pe3yJbTaThl SKCIEPUMEHTAIBHBIX
HCCIIE0BaHUIA, HAOIIOIEHUH,
M3MEPEHHH B Ppo(deCcCHOHATBLHOM
JeSITEIbHOCTH

OIIK.6.1

[IpencraBisier pe3ysibTraThl paboThI
B BUJI€ TUCHBMEHHOTO OTYETa C
y4eToM TpeOOBaHMIt
oubmorpaduyeckoit KyabTypbl

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

BxoaHoi KOHTPOJIB



IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3zaTean oneHMBaHUA

Baaasl

Tect coctout u3 20 BompocoB. 3a KaK/Iblil MPaBWIBHBIA OTBET TecTa - 1 Oas.

20

KauecTBeHHbII1 aHAIU3 cyX0oro odpa3ua.

[IpoK0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 8 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 14
IIpoxoaHoii 6ann: 7

IToxa3zarean oneHMBaHUA

Baaasl

Ecnm 3agava pemena camoctosTensHO (0€3 yJacTus mpernojaBaTtesis), ¢ mepBoro pasa — 14
3ajaua pelieHa ¢ ygacTueM mpenoaBarens (MosicHeHne), ¢ mepBoro paza — 12 3amaua pemieHa
CaMOCTOSITENILHO CO BTOPOro pa3a -12  3aaaua pernieHa ¢ yyacTHEM IIPENoAaBaTessi Co BTOPOTro
paza -10 3agauya pelieHa caMOCTOSITETILHO C TPETHETO pa3za — 8 3ajiava penieHa ¢ yyacTueM
IpernoaaBaTens ¢ TpeThero paza — 7 Ecnu 3a7aua He pelrieHa nocie Tpex MOonbITOK — BbIIaeTcs

HoBask 3axaya - 0

14

KauecTBeHHbII1 aHAIU3 cyX0oro odpa3ua.

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 6 yaca
VY cnoBus IpOBENECHUSI MEPOIIPUATHUS: B 4aChl CAMOCTOATEIbLHON PadoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTectauuu: 10
[IpoxoaHoii 6amn: S

IToxa3zarTen oneHMBaHUA

Baaasl

B oTuete no uccrnenoBaHuio cyxoro oopasia I10JKeH ObITh MPEACTaBIIEeH PallMOHAIBHBIN X0/
pelIeHns 3a/1a4M, KOTOPBIM BKIIOYAET CUCTEMATUYECKUH U IPpOOHBIN X0 aHan3a. OTYeT JOJKEeH
COJIeprKaTh BCE HCIOIb3yEeMbIE ONEPallii KaYeCTBEHHOI'O aHAIN3a, BKIII0Yas [IEPEeBEICHNE CYXO0Tro
o0pa3ia B paCTBOPUMOE COCTOSTHHE, a TAKXKe MpeIBapUTEIbHbIC HAOMIOACHUS U UCTIBITAaHUS;
YpaBHEHUS PEAKIIUN ¢ yKa3aHHuEeM KO3 (UIIMEHTOB, aHATMTUYECKUX CUTHAIOB — 10 Ganios;-

Ecnu B mpuBeieHHBIX ypaBHEHUSAX PEaKLUil OTCYTCTBYIOT KO3(DPUIIMEHTHI WM aHATUTUYECKUE
CUTHaJbI (dacTU4HO) — 8 OaioB;- Eciu cyxas 3amada pelieHa npaBuiIbHO, HO CTYJICHT He

WCIIOJIb30BAJl pAllMOHAIBHBINA X0/ pemeHus — 8 6amo;-He onucanbl OCHOBHBIE OIEpaLluu
KayeCTBEHHOI0 aHan3a (MIpoOONOAroTOBKA M OCHOBHBIE ONEpaluy paszeneHus) — 6 6aos;
-HemnpaBunbHO onucan cucTeMaTH4ecKUil X0/ aHaIM3a KaTHOHOB — 5 0aoB;- HenpaBuibHO
OTMCaH APOOHBIN X0 aHaIM3a aHUOHOB — 6 6asToB.- HenpaBuiIbHO N3TI0kKEH CUCTEMaTHUECKUI

1 IpOOHBIN X0/ aHAJIN3a, C OIIMOKAMHU HAITUCAHbl YPaBHEHHS PEAKIMHU, HE YKa3aHbI
AQHAJIMTHYECKUE CUTHAJIBI M KOO()(OUIMEHTHI B yPAaBHEHUAX peakiuu — 1
OaJmI.
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Hrorosoe 3ansiTHE 10 J1a00OpaTOPHBLIM padoram. OTyer.

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThl
MakcumanbHBIi 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTectaun: 10
[TpoxoaHoii 6amt: 5

IToxa3zarTenn oeHUBaAHUA

Bajaabl

KpI/ITepI/II/I OLCHUBAHUA 110 KAYCCTBCHHBIM YPABHCHUAM PCAKINU KaTUOHOB UJIM AaHUOHOB -

OIMCaHBI BCE YPAaBHEHHS PEaKLUi C yKazaHueM K03(pPpHUIIMEeHTOB, aHATTUTUYECKUX CUTHAJIOB,
CBOICTB NPOJIyKTOB peaKkiuu — 5 0ajioB;- ONMKCAHBI BCE YPABHEHUS PEaKIU ¢ yKa3aHUEM

AQHAIUTUYECKUX CUTHAJIOB U CBOMCTB MPOYKTOB PEAKINH, HO HE YKa3aHbl KO3 PHUIIMEHTHI B
YpaBHEHUSAX peaKuu (YaCTUUHO WIH MOJHOCTHIO) — 3 Oalljia;- HallMCaHbl BCE YPABHEHHS PEaKIINi

C yKazaHueM Kod(QQHUIMEHTOB, HO HE YKa3aHbl aHATUTHYECKHE CUTHAJIBI i CBOICTBA
00pa3yOLIMXCs COeANHEHNH (IIBET PacTBOPA, OCAJKa, PACTBOPUMOCTH OCAIKOB, (hopMa U 1IBET
kpuctayios B ciayyae MKC) -3 Ganna;- HanucaHbl BCce ypaBHEHHUS pEaKLMi, HO HE yKa3aHbl HU

K03(pPHULIMEHTHI, HU aHATMTHYECKUE CUTHAJIBI, HU CBOMCTBA 00pa3yIOIIUXCs COSAMHEHUH — 1
0aJut;- ypaBHEHHUS peaKIlMii HallMCaHbl HE IOJHOCTHIO (0OJIbIIIE MOJIOBUHBI), HO C YKa3aHUEM

KOA(p(UIIMEHTOB, aHATUTUYECKUX CUTHAJIOB U CBOMCTB 00pasyroumxcs coeuHeHunii — 3 0ana;-

YpaBHEHUsI PEaKIMii HAIMCAHbI HE MTOJHOCTHIO (OOJIBIE TOJIOBUHBI) € YKa3aHHEM
K02(pPHULIMEHTOB, HO HE MPONMUCAHBI AHATUTUYECKUE CUTHAJIBI M CBOMCTBA 00Pa3yIOLINXCS
IPOJIYKTOB Peakuu — 2 0ajia;- ypaBHEHHs peaKkIMii HalMCaHbl He MOTHOCTHIO (0obIe

HOJ'IOBI/IHBI), HO HC YKa3aHbl HU KOB(b(l)I/IHI/IeHTBI, HHW aHAJIMTHYCCKHUEC CUI'HaJIbl, HU CBOMCTBaA
06pa3y10n11z1xc;1 CO€OUHEHHUHN — 1 6aJ'IJ'I;- YpaBHCHUA peaKI_II/Iﬁ HaIltMCaHbl HC ITOJIHOCTBIO (MCHBIJ_IC

nosoBUHBI) — (0 Gaios.

KpI/ITCpI/II/I OLICHUBAHHA 110 X0y daHaJIM3a KaTUOHOB UJIM aHHUOHOB Ecnu xon ananuza HamucaH

MOJTHOCTBIO C YKa3aHUEeM XUMHUYECKUX (OpM pa3aensieMbIX HOHOB, TPYMIOBBIX U CTIEIU(DUUECKUX
pEareHToB, aHATUTUICCKUX CUTHAJIOB, PEAKIIMIA pa3IeNieHrs U HEOOXOIUMBIX Oreparui — 5
0aJJIoB;- X0/ aHAIM3a HAIMMCaH MOJTHOCTRIO, HO 0€3 yKa3aHus peakiuil pazaenenus — 4 6anna;-

XO0J aHaJIxu3a HalluCaH IMOJHOCThIO, HO 0e3 YKa3aHugd aHAJIUTUYCCKUX CUTHAJIOB — 4 Gaﬂﬂa;- Xon

aHaJIM3a HaIKCaH MOJHOCTHIO, HO HE YKa3aHbI BCe HEOOXOIMMBIE peareHThI (TPyNIoOBhIe U
crennduyaeckue) — 3 6amia;- X0 aHAJIM3a HAITMCAH TOJIHOCTHIO, HO HE YKa3aHbl HEOOXO0IUMbIe

onepanuu — 4 6asna;- X0 aHAJIW3a HAITMCaH HE TIOJIHOCTHIO (OO0JIBIIE MTOJIOBHHBI) C YKA3aHHEM

XUMHUYECKHUX (HOpM pa3zesisieMbIX HOHOB, TPYNIIOBIX U CIIEU(PUUECKUX PEareHTOB,
AQHAJTUTMYECKUX CUTHAJIOB, pEakIMii pa3/ieieHnss 1 HeOOXOMMBIX ornepanuii — 3 Gaia;- Xoa

aHaJIM3a OMUCAH HE MOJHOCTHIO (OOJIbIIIE TOJIOBUHEI) U HE YKa3aHbl aHATUTUYECKUE CUTHAIIBI,
peareHThl, peakiiuy pas/ieleHns U HeoOXoauMble onepaluu — 106asut;- X0/ aHaIM3a OMKMCaH He

MOJIHOCTBHIO (MEHbIIE MOJIOBUHBI) — 0 6aIIoB.

Cemunap "PaBHoBecHsI B reTepOreHHbIX cucTemMax' .




ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcruManbHbIi 0aJu1, BEICTABIIIEMBII 32 MEPONIPUATUE IPOMEXKYTOUHON aTTecTauuu: 16
IIpoxoaHoii 6ann: 7

IToxa3zaTean oneHMBaHUA

Baaasl

[TonHeIi 0TBET Ha BONpOCHI epBoro ceMuHapa "[Iporonutuyeckue paBHOBECHUS B
aHaTUTU4YecKoi XuMun'" (M3 HUX 2 Oaya — MUChbMEHHas paboTa (JieTyuka), 2 6ajuia — yCTHBIN

OTBET Ha CEMHUHApE).
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[TonHbIN OTBET HA BOMPOCHI YeTBepTOro cemuHapa "['eTreporeHHsie paBHOBecus' (M3 HUX 2 Oasia

— MMCbMEHHas paboTa (J1eTyuka), 2 6ajmia — yCTHBIA OTBET Ha CEMHUHApE).

[TonHBII OTBET HA BOIIPOCHI TpeThero cemuHapa "bydepHbie cucTeMbl 1 UX CBONCTBA" (M3 HUX 2

Oasa — nucbMeHHast paboTta (Jietyuka), 2 6ania — yCTHBIN OTBET Ha CEMUHApeE).

[TonHbIN OTBET HA BONPOCH! BTOporo ceMunapa "Pacder pH cuibHBIX U c1abbIX mpoToauToB' (13

HUX 2 0ajuia — MUChbMEHHas paboTa (JeTyuka), 2 6aia — yCTHBIN OTBET Ha CEMUHApE).

KonTposbHasi padora no pemenuro 3aga4. Pazoop koHTposbHoi padoTsl. PaboTa Hajg
OIIMOKaAMM.

[TpoaomKUTET,HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus poBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanuu: 15
[Tpoxoanoii 6amt: 7

IToka3aTey oeHMBaAHNSA

Baaasl

3anava [V tuna — onpeneneHne pacTBOPUMOCTH B BOJIE, B pACTBOPAxX CUIIBHBIX JIEKTPOJIUTOB;
BIIMSIHUE «COJIEBOTO 3(h(peKkTa» U OJHOMMEHHOIO HOHA ( B 3a/1a4e IPEACTABICHO YPaBHEHUE
reTepOreHHOr0 paBHOBECHS, BbIBEJIeHA (hopMyJIa JJIsl pacueTa pacTBOPUMOCTH B BOJIE U B
pacTBOpax MEKTPOIUTOB, pACCUUTAHA MOHHAsI CUJIA PACTBOPA, ONPEAEIEHbI KOA(PMUIIMEHTHI
AKTUBHOCTH MOHOB OCaJIKa, BHIIIOJHEHBI BCE MATEMaTUUECKNE PACYETHI , YKA3aHbI €AUHULIbI
U3MEpEHUS).
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3amaua Il Tuma - pacuer pH OydepHbIX pacTBOpoB; onpeneneHne 0ypepHon eMKOCTH (IOHKHO
OBITh MPEJICTABICHO YPAaBHEHHUE PEAKIINH (€CIIH OHA MPOUCXOIUT B JAHHON CUCTEME), MPABUIBHO
yKa3zaHa pacyeTHas (popmyIia, OIMMCaHbl BCE MMPOMEKYTOYHBIE pacueThl (HampuMep: pacyer
MOJIIPHOM KOHIIEHTPAIIMH, yUeT pa30aBiIeHUs pacTBOPa); KOPPEKTHO BBIMOIHEHBI BCE
MaTeMaTHYECKUE PACUEThl; YKa3aHbl €AMHULIBI U3MEPEHUS).

3anava V Tuna — nepeBe/ieHue OJJHUX MaJOpacTBOPUMBIX COCUHEHHH B IpYTHe; pacueT yCIOBUM
pPacTBOPEHUS U OCAXKIEHUS OCAJIKOB.

-3agaua | Tuna - onpenenenue [1P nnm pacTBOPUMOCTH TPYJHOPACTBOPUMBIX COEAMHEHUN
(mpencTaBlIeHO ypaBHEHHE FeTEPOreHHOT0 paBHOBECHS], BbIBeieHa (popmMyiia i pacuera [1P,
BBITIOJTHEHBI MATEMATUYECKUE PACUEThl , YKa3aHbl €MHUIIBI U3MEPEHMSI)

3anayva Il Tuna - pacuet pH cUIBbHBIX U CIa0BIX TPOTOIUTOB (IIPEJICTABICHO YPAaBHEHUE PEAKIIUU
MPOTOIUTHUYECKOTO PABHOBECHS, YKA3aHbI COMPSHKEHHBIE TPOTOJIMTUUECKUE TTAphl, yKa3aHa
dbopmyna s pacyera pH, onrcaHbl Bce MPOMEKYTOYHBIE PACUETHI).

HUTOroBbiii KOHTPOJIb.




ITpoaomKUTENTEHOCTD IPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 6 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 35
IIpoxoanoii 6amn: 17

IToxa3aTeIu onleHUBAHUS Baaasl
3a 3HaHWE OCHOBHBIX SBJICHHH M MPOIECCOB U3yIaeMOU MPEAMETHOM 00IaCTH, OTCYTCTBUE 17
(akTHUECKUX OINOOK
3a rimyOuHy (COOTBETCTBUE U3YUCHHBIM TEOPETHUESCKIUM 000OIIECHHSIM) B TIOJTHOTY (COOTBETCTBHE 8
00BEMyY IPOTPaMMbl) PACKPBITHS BOIIPOCa
3a yMeHue JaBaTh apryMEHTUPOBAHHBIN OTBET, AETaTh BHIBOJBI M 0000IICHNS, YCTaHABIUBATD 6

CBA3HU

3a JOru4HOCTh U OCICA0BAaTCIBHOCTh OTBETA

3a BJIaICHUC TCPMUHOJIOTMYCCKUM allllapaToM IIpHU UCIIOJIB30BAHUUN €TO IIPU OTBECTE




