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1. lenu n 3agaum gucumnnumHbl

1. Llenblo ocBoeHMst gucumnnnvHbl (Moayns) siBnsieTcss popMmpoBaHMe KOMMETEHLNN
obyyatoweroca B obnactn npogeccmoHanbHON eaTerbHOCTU U cdepe npodeccuoHansHom
AearenbHocTu: 22 MNuwesas NpoMbILLNEHHOCTb, BKOYas NpoM3BOACTBO HanUTKOB K Tabaka
(B chepe NpUMEHEHNA TEXHOSOMMI KOMMIEKCHON nepepaboTkn pacTUTENbHOro Chipbsa ANs
npoussoACcTBa nonygabprkaToB 1 FOTOBOW NPOAYKUUN Pa3NINYHOIO Ha3Ha4YeHus)

AvcuunnuHa HanpaBneHa Ha pelweHwe 3adady NpodecCUoHanbHOW AeATerIbHOCTU
crnegylowmnx TUMNOB: Hay4yHO-uccrnedosamesibCKo20, MexHO102U4eCcKo20, op2aHuU3ayUoOHHO-
yrpassieH4ecKo20; MPOEKMmMHO20.

[Mporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHusmn denepanbHOro
rocyaapCcTBeHHOro obpasoBaTenbHOro craHgapTa BbiCclLero obpasoBaHusi MO HarnpasneHnto
nogrotoskun 19.03.02 MNpoayKTbl NUTaHUSA U3 PaCTUTESNLHOMO CbipPbS.

2. [lMepe4vyeHb nNnaHUpyeMmbiX pe3ynbTaToB OOy4YeHuA,
nfiaHMpyeMbIMU pe3yfibTaTaMU OCBOEHUSA o6pa3oBaTebHO MPOrpaMMbl

COOTHECEeHHbIX C

Ne Kon dopmMynupoBKa Kon v HanmeHoBaHMe nHAUKaTOpa AOCTUXKEHUA
n/n | komnet KOMMEeTEHLMUN KOMMNETEeHLMUN
eHLuuun
1 Ol1K-2 CnocobeH NpumeHsTb UOlonke — [OemMOHCTpupyeT 3HaHMs OCHOB MaTeMaTuKu,

OCHOBHbI€ 3aKOHbI U
MeToAdbl nccnenoBaHuin
€CTeCTBEeHHbIX HayK AnA
pelweHna 3agad

PU3MKN, XUMUK, NPUMEHSET PU3MKO-MaTEMATUHECKUIA annapat
npv peLleHmn 3agad npodeccnoHanbHON AesATENbHOCTH

WO20mk2 — MNpuMeHseT 3HaHUA OCHOB (PU3MYECKUX SABMEHUN Y
XUMUYECKMUX MPOLIECCOB U MPUMEHSIET OCHOBHblE 3aKOHbI

npodeccnoHansHon PU3NKMK, XUMUN, MEeXaHWUKN B npodeccrnoHanbHoOn
[eaTenbHOCTH [eaTenbHOCTU

2 MKe-1 CnocobeH WO1nks1 - Vicnonb3yeT mMeToabl BXOOAHOMO M TEXHONOMMYECKUN
OCYLLECTBMATb Hay4yHble | KOHTPOMb KayecTBa Cbipbs, nonycgabpnkatoB M rOTOBOK
nccnenoBaHus B | npoayKuum
obnactu
COBEPLLEHCTBOBAHMS
TEXHOMNOMMYECKNX
npoLieccos
nponsBoacTBa

NpoAYKTOB MNUTaHNUA U3
PaCTUTEJIbHOIO ChipbA

KO.D, U HaMMeHoBaHue MHOQuKaTopa
AOCTUXEeHUA KoMmnetTeHumnmn

WO 1onk2 — eMoHCcTpupyeT 3HaHUS
OCHOB MaTemaTtuku, OU3NKN, XMMnK,
NpUMeHSAET pr3UnKo-
MaTemMaTu4eckuin annapaT npu
peLleHnmn 3agay npogeccnoHanbHon
OesATenbHoCTH

Pe3synbTaTtbl 06y4yeHus (noka3aTenu oueHnBaHus)

3HaeT: TeopeTMyecKne OCHOBbI M1 OCHOBHbIE NMPUHLIMMbI
Ka4yeCTBEHHOIO U KONMMYECTBEHHOTO XUMMUYECKOTO 1 PU3MKO-
XMMWYECKOrO aHanmaa, npuMeHsieMble Npy peLLueHn 3aay
npodeccmoHanbHoW AeaTenbHOCTH

YMmeeT: NMPUMEHATb TEOPETUYECKME OCHOBbLI aHaNUTUYECKON XMMWUM,
HeobxoOvMble  MpW  peleHun  3agad  nNpodeCCUOHAarnbHOM
AeATENbHOCTU: NPOBOAWTbL pacyeTbl KOHLEHTpauuuM pacTBOpOB
pasnuyYHbIX COeQMHEHWUIA, MOHUMAaTb 3ad4aqn U NOpsAOK MPOBeAEHUs
aHanusa

Briageet: CNOCOBHOCTLIO MCMOMNb30BaTb OCHOBbI  @HANMUTUYECKON
XMMUK, Heobxoaumble MNpu pelweHun 3agady npodeccMoHanbHON
OedATenbHOCTU

3HaerT: ycnosua npoBeaeHna KadeCTBeHHONo un KOoJIM4eCTBeHHOro
aHanusa, NpUMeHsieMbIX MpU peweHun 3agad npodeccMoHanbHON
AesATeNnbHOCTM, Ha MOJENbHbIX pacTBopax

YMeeT: MCNOMb30BaTb OCHOBHblE 3aKOHbl €CTECTBEHHOHAY4HbIX
AVCLUUNIWH, HeobxoauMble ANs peLleHns 3agayq npodeccrMoHanbHom

WO20nk.2 — MNprMeHsaeT 3HaHMSA OCHOB
PUINYECKMX SBNEHUA N XMMUYECKUX
NpoLeccoB U NPUMEHSIET OCHOBHbIE
3aKOHbl PU3NKN, XUMUN, MEXAHUKUN B
npodeccnoHanbHon aesTensHOCTY

0eATeNnbHOCTU. NO MNOJTyYeHHbIM 3KCNepuMeHTallbHbiIM  OaHHbIM
npoBoaAUTbL  pacyeT  MaccChbl (KOHLI,eHTpaLI,VIVI) onpependaemoro
BelleCTBa B pacTBOpE,; paccynTbiBaTh aGCOJ'IPOTHYIO n




OTHOCUTESTbHYIO MOrpPeLHOCTU U3MEPEHUn, oueHMBaTb TOYHOCTb
npoBeaeHHOoro aHanunsaa

Bnapeet: HaBbIKaMn UCMOJSIb30BAHNA OCHOBHbIX 3aKOHOB
€CTeCTBEeHHOHay4HbIX AUCLUUNIINH, HeO6XOﬂVIMbIX B
npoceccuoHansHoON AeaTenbHOCTU

NO1rke-1 - Vicnonb3ayeT MeTob!
BXOOHOMO N TEXHOMOrMYeCKnin
KOHTPOIb KayecTBa CbIpbs,
nonycabpukaToB 1 roTOBOK
NpoayKuun

3HaeT: MeTOAbl, MPUMEHSIEMble NPU BXOLHOM W TEXHOMOrMYecKoM
KOHTpOrne KayecTBa Cbipbsi, NonydabpukaTtoB 1 rotToBON NpOAyKLUN:
TEXHUKY MpoBedeHUss TUTPUMETPUYECKOro aHanmsa, Has3BaHue,
Ha3Ha4YeHWe N YCTPOWCTBO MPUOOPOB WHCTPYMEHTAsNbHbIX METOAOB
aHanmsa, NPMMeHSIEMbIX MPU BXOAHOM M TEXHOJOTMYECKOM KOHTpOIe
KayecTBa cCbipbs, nonydabprMkatoB W TOTOBOW  NPOAYKLMU:
NOTEHLMOMETPUS, POTO3MNEKTPOKONOPUMETPUS, rasoas
XpomaTtorpadusi, pedopakToMeTpusl, NONApMMETPUS

YMeeT: NPUMEHATb METOAbI, UCNOMb3yeMble MpWY BXOAHOM U
TEXHOMOrMYECKOM KOHTPOIe KayecTBa Cbipbs, NonydabpukaTos 1
rOTOBOW NPOAYKLMKN: TOTOBUTbL U CTaHAAPTM3NPOBaTbL pacTBOpPbI;
NpoOBOANTb TUTPUMETPUYECKNIA aHann3, paboTaTtb C OCHOBHbIMMW
Tvnamu npnbopos, npuMeHsiemMmbiMK B aHanuse — pH-meTp,
OTOANEKTPOKONTOPMMETP.

Brnapeer:

HaBblkaMW MPOBEAEHUA XUMUYECKOro ©  OU3UKO-XUMUYECKOTO
aHanusa, npUMEHSeMoro npu BXOAHOM U TEXHOMOrMYecKom
KOHTpOIe KayecTBa Cbipbsi, NonydabpukaTtoB 1 roToBON NpOoAyKLmN,
no 3agaHHOW MeToauKe

3. Mecto aucumnnuHel (Moayns) B cTpyktype OOIN BO
[OucumnnmnHa oTHocuTCca K obasatenbHom Yyactn brnoka 1 OOI. AucumnnunHa aBnsaeTca

oba3aTenbHOM K U3yYeHUto.

N3yyeHne ancumnnnHbl OCHOBAHO Ha 3HAHMUSAX, YMEHUSIX U HaBblKax, NONyYeHHbIX Mpu
n3ydyeHunn obyvarowmmmncsa gucumnnuH HeopeaHudeckas xumus, @usuka, Mamemamuka.
HucuunnuHa siBnseTcsa NpealwecTsyowen ansa nlydenns Qusaudeckasi u KomnouoHast
xumusi, MemoOsb! uccriedogaHusi Cbipbsi U MPOOYKMO8 pacmumesilbHO20 [MPOUCXOXOEHUSs,

[MpouseodcmeeHHasi rnpakmuka, npedournsioMHasl rpaxkmuka,
uccredosamernbckass paboma,

8 mom 4ucrie Hay4yHo-
Qu3uKO-XuMU4eckKue OCHo8bl U obuwue ripuHyunnel

rnepepabomku pacmumeribHO20 Chipbs, Y4ebHo-uccrnedosamernbckas paboma cmydeHmos,
lModzomoeka k npouyedype 3awumsl U 3au4uma 8biryCKHoU KeasiugukayuoHHoU pabomal.

4. O6bem gucumnnnuHbl (Moayns) U BUAbI y4yebHOU paboThbl

O6LLasn TpyA0EeMKOCTb AUCUMNIMHBI (MOAYNSA) COCTaBNSAET 2 3a4ETHbIX €ANHNLL.

Buabl yue6HoM paboThbl Bcero PacnpepneneHue
akape- TPYAOEMKOCTU No
MUYECKUX cemecTpam, ak. 4

yacosB 2 cemecTp

O6Lwaga TpyaoeMKoCTb ANCLMMNHBI (MOgyNs) 72 72

KoHTakTHas paboTa B T. 4. aygUTOPHbIE 3aHATUSA: 55 55

Jlekuunn 18 18

[MpakTnyeckmne/nabopatopHble 3aHATUSA 36 36

KoHcyrnbTaumm Tekywimne 0,9 0,9

Bud ammecmauyuu (3a4em) 0,1 0,1

CamocTtosaTenbHasa pabora: 17 17

MoaroToBKa K NabopaTopHbIM 3aHATUAM 2 2

MogrotoBka K KOMMOKBUMYMY  (TecT  w/vnn

cobecepoBaHne), B T.u.:

— npopaboTka KOHCNEKTOB NeKUUN 6 6




— npopaboTka pa3genos yyebHuka

BbinonHeHne gomaluHero 3agaHus 3 3
MoaroToBka K MTOroBOMY  3agaHuio (TecTt u/vnu
cobecepoBaHue), B T.4.: 6 6

— nNpopaboTka KOHCMEKTOB NEKLNI
— npopaboTka pa3genos y4eGHuMKa

5 CopepxaHue AUCUUNIIUHDI

(moayns),

CTPYKTypupoBaHHoe nNo TeMam

(pazpgenam) ¢ ykasaHMem OTBeAEHHOro Ha HUX KONMMYeCcTBa akafeMMU4YecKUX 4acoB U

BMUAOB Yy4eOHbIX 3aHATUM
5.1 ConeprkaHue pa3ieioB TUCIUILUIMHBI (MOJTYIIS)

HanmeHoBaHue
pasgena gucumninHbl

CopepxaHue pasgena
(vka3blearomcsi membl U Oudakmuyeckue
eOUHUUbI)

TpynoemkocT
b pa3gena,
ak.y

O6wwme BONpOCHI

MpeameT aHanUTUYECKOM XUMUM WU €ro
3Ha4yeHune ans npodgeccnoHanbHOn
NoAroTOBKM  OOy4aloWmMXca, MNpPUMEHEHNE
npyv U3y4eHun U aHanmse OBUonornyeckmnx
0OBbEKTOB U NPOLLECCOB.

KayecTBEHHbIN U KONIMYECTBEHHbLIN aHanNms.
MpoBooT6op 1 npobonoaroToBka.
[MokaszaTtenn nNpMeEMNEMOCTN MOMyYEHHbIX
pes3ynbTaTtoB aHanui3a: MNoBTOPSEMOCTb,
BOCNPON3BOAMMOCTb, abcontoTHas n
OTHOCUTESbHAasA MOrPELUHOCTb N3MEPEHUMN.
XumMmndyeckasi nocyga.

Cnocobbl BbipaXXeHUst KOHUEHTPaLUUN.

10

Xumuyeckue metoabl
aHanumsa

TeopeTuyeckue OCHOBBI XUMUYECKNX
MeTOAOB.

KayecTBeHHbIN aHanms.

paBnMeTpUYEcKkMe MeToabl.
TuTpumeTpnyeckne MeToabl aHanusa c
BM3yarnbHbIM durKcMpoBaHNEM TOYKM
9KBUBANEHTHOCTH, npUMeHeHne
BOSIIOMOMETPUM NPU U3YYEHUUN U aHanmse
BGronorn4yecknx 06 bLEKTOB M NPOLIECCOB.

26

dusnyeckue 7]
hu3nko-xmmmnyeckme
MeToAbl aHanu3a

OneKTpoxuMmnyeckme MeTobl aHanunsa.
OnTnyeckne u© cnekTparnbHble MeToAbl
aHanusa, obnacTb MX WCMONb30BaHUS B
COOTBETCTBUU c HanpaBrneHnem
npodeccruoHanbHOM NOAroTOBKM.

24

XpomaTtorpadunyeckm
e MeToAbl aHanusa.

Knaccudvkauma n teopetnyeckne OCHOBDI
XpomaTorpaduyecknx MeToO0B,
npumMeHeHue B npakTn4ecKon
OEeATeNnbHOCTMW.

11

KoHcynbmauuu mekyuue

0,9

3avem

0,1

5.2 Pa3nenbl JUCHUIUIAHEI U BUIBI 3aHITHI

HanmeHoBaHue pasgena

ANCLUNIUHBI

Jlekuun, ak. v

JTabopaTopHble
3aHATUSA, akK. Y

CPO,
ak. 4

O6wme BONpoCHI

1 8




I'IpaKqueCKoe npuMeHeHune.
OcagutenbHoe TUTpOBaHMe. CyU.I,HOCTb. KpVIBbIe TUTPOBaAHUA. MeToabl

2 | Xumunyeckue MeToAbl 7 12 7
aHanusa
3 | DN3nMKo-XxuMmn4eckme ] 7 12 5
c¢husmnyeckne MeToAbl
aHanusa
4 | XpomaTtorpaduyeckue 3 4 4
MeToAbl aHanusa.
KoHcynbmauuu mekyujue 0,9
3auem 0,1
5.2.1 Jleknuu
HanmeHo Tpyn
BaHue OEMK
Ne . OCTb
o/n | Paspena TemaTuka NeKLUNOHHbIX 3aHATUN ,
ueuunnm
? Il:llbl aK.
y.
MpeomeT aHaNUTUYECKON XUMUKU. AHaNUTUYECKNEe 3adayvm KavyeCTBEEeHOoro
N KONMWYECTBEHHOrO  aHanusa: obHapyxeHue,  uvaeHTudmkauus,
5 onpegeneHne COAEPXaHUA BELLECTB, MPUMEHEHWE NpU U3yYeHUu W
g Q aHanuse Gmonornyecknx o6bLEKTOB M NPOLECCOB.
1 g 2 MeTon n metoamka. OCHOBHblE XapaKTEPUCTUKM METOAOB onpedeneHus: 1
o9 HyBCTBUTENbHOCTb, MpeAern OOHapy)XeHus, Ouanas3oH onpegensemMbix
cofep’KaHui, BOCNPON3BOAUMOCTb, NPaBUITbHOCTb, CENTEKTUBHOCTD.
Mpobootbop wn npobonoarotoBka. [lpeacTtaBUTENLHOCTL  NPOOLI.
OcHoBHbIE onepaumm nepeeoga nNpobkl B hopmy, yaobHy0 Ans aHanmaa.
TeopeTu4eckne OCHOBbl XMMWYECKMX METOAOB aHamnms3a. KucrnoTHo-
OCHOBHOE paBHoBecue. bydepHbie cuctemsl.
3agayn Ka4eCTBEHHOro N KONMMYECTBEHHOINO XMMMUYECKOro aHanmnsa. 3akoH 1
3KBMBAIIEHTOB, pacyeTbl  KOHLUEHTpauMM  pacTBOPOB  PasfIMYHbIX
COEANHEHNN; M3MEHEHUS KOHLIEHTpauun pacTBOPOB MNpU MNpOTEKaHUU
XUMUYECKUX peaKL M.
paBumeTpnyeckne metoabl. CyLWIHOCTb, 3HA4YeHWe, OOCTOMHCTBA M
OorpaHuMYeHust NPsIMbIX U KOCBEHHbIX rpaBUMETPUYECKNX METOOB.
TutpumeTtpuyeckne wmeToabl. CylwHOCTb KW Knaccudumkaumsa. Bugpl
TMTpoBaHusA (npsmoe). KpuBble TUTpPOBaHMSA. TOYKa 3KBUMBANEHTHOCTH, 5
TOYKa KOHLA TUTPOBaHUS.
KnMCnoTHO-OCHOBHOE TUTpoBaHWe. TuTpaHTbl. [lepBunyHble CTaHOapTHbIE
2 © pacTtBopbl. iHankaTopbl. [puMeHeHe NPOTONNTOMETPUM MPU U3YHEHUN U
e aHanmse OMonorn4yecknx 0OBLEKTOB U NPOLIECCOB.
3 OkncnnTenbHO-BOCCTAaHOBUTENBHOE TUTPOBAHME. MepBWYHbIE "
= BTOPUYHbIE CTaHOapTHble pacTBOpbI. MHavkaTopbl.
3 MNMepmaHraHatomeTpusa. Buabl TutpoBaHus (npsmoe, obpaTtHoe /no 2
5[ ocTtaTky/, 3amectuTtenoHoe). nogometpus. NpumeHeHne peaokcMMeTpun
5 npv U3y4eHnn 1 aHanuse Omonorn4ecknx 06 bLEKTOB N NPOLLECCOB.
i Komnnekcometpuyeckoe  tutpoBaHune. CyuwHocTb.  Vcnonb3oBaHue
s aMMHOMONNKAPOOHOBLIX KUCMOT B KOMMIIEKCOHOMETpUN. BaxHenwume
o yHMBepcanbHble U cneundunveckne MeTannoxXpoMHble WHOMKATOPSbI. >
=
s
=
x

NHAOMKALMN KOHEYHOW TOYKM TUTPOBaHUSA. MHauKaTopsl.




Obwaa xapakTepucTuka MHCTPYMEHTamnbHbIX METOAOB  aHanuaa.
Knaccudgukaums, npemmyLiecTBa, orpaHuyeHus.

OnekTpoxmMmmyeckne metoapl: knaccudukaums metogoB. VIHAMKaToOpHbIe
3NEeKTPoabl N ANEKTPOAbl CPaBHEHUS.

Bo3moxxHocTu mMeToaa: NOTEHUNOMETPMYECKOE  TUTPOBaHME "
noHomeTpus. Beibop anekTponos. NpumeHeHne Npu n3yvyeHun n aHanmse
bronornyeckmx 06 bEKTOB U NPOLLECCOB.

[«4]
s
S
2 BonbTtamnepomeTtpus. KauyecTBeHHble n KONMMYeCTBEHHbIE
» XapaKkTepUCTUKM BOfIbTamMneporpamMmm. Mpamble n KOCBEHHbIE
_§_§ BONMbTamnepoMeTpuyeckne Metoabl. Buabl  KpyBbIX — TUTPOBaHWMS.
s & MpuMmeHeHne nNpu M3ydeHUn M aHanude OBMonornyecknx OOBHEKTOB U
¢z NpoLEeCcCoB.
S 5 OcHOBbI KOHOYKTOMETPUYECKOrO METOA4A aHanu3a.
@ g CnekTpanbHble 1 ONTUYECKMEe MeTOAbl aHanm3a. TeopeTnieckne OCHOBBbI.
§ 5 Knaccudmkauma wmetogoB. MeTogbl aTomHON N MOSIEKYNApPHOM
s 3 ONTUYECKOWN CNEKTPOCKOMMUM.
:-; ATOMHO-3MUCCUOHHAsA cnekTpockonuda. VCTOYHMKM BO3BY>KOeHNA aTOMOB.
g Pernctpaums cnektpa. dusanyeckue n Xummn4eckme nomexu.
Q MonekynspHo-abcopbunoHHaa  cnekTpockonud.  OCHOBHOW  3aKOH
e cseTonornowieHnsi. Cnocobbl onpefeneHns KOHUEHTpauum BeELLEeCTB.
MpuMeHeHne npu u3yyeHun n aHanmse BUoNornyeckux OOGBLEKTOB U
NpoLeCCOoB.
.Nonspumetpus. Pedpakrometpusa. [lpuHumMnbl MeTogoB M obnactu
npumeHeHus. puMeHeHne npu M3yvyeHum u aHanmse  OBMoNorm4ecknx
00BEKTOB 1 NPOLIECCOB.

4 XpomaTorpadgpuyeckne metogbl. Teopetuveckne ocHoBbl. OO6wwme
o noaxodbl K onTMMu3auumn npoluecca xpomaTtorpaguyeckoro pasgeneHus
% BewecTB. Knaccugpukauma xpomaTtorpaduyeckmx MeToaoB.

o E MoHooOmeHHasa xpomaTtorpadms. KnmHeTuka u CenekTMBHOCTb WMOHHOIO
S obmeHa. Knaccmndmkaumnsa noHnToB. [Nprumepbl NPUMEHEHMS.

% s MasoBass xpomaTorpadumsa. azo-agcopbunoHHass xpomaTorpadus. aso-
23 XnaKocTHas XxpomaTorpadus. CyLwHocTb MeToAa. Ob6bekThI
E ?_,[ nccnegoBaHns. KayecTBEHHbIV U KONMYECTBEHHbIN aHanms.

S o XngkoctHaa  xpomatorpadus.  BbICOKOIhEeKTMBHAA  XKUOKOCTHas
S 2 xpomatorpagus. CyLwHOCTb MeToaa.

x MNMnockoctHaa  xpomaTorpacdmsa. CywHocTb Metoga UM obnactu

NPUMEHEHUS

5.2.2 lNMpakTuyeckne 3aHATUA (CeMUHapbI)

"He npedycmompeH".

5.2.3 JIabopaTopHbIi IPaKTUKYM

Ne | HaumeHoBaHue pasgena HaMMeHOBaHMe NaBopaTopHLIX PaGoT TpynoemKkocCTb,

n/n ANCUNNNHBI ak. u.
O6wume BONpoCHI MpaBuna paboTtbl, TexHMKa Ge3onacHoCTU B

XUMMYeckux nabopaTtopusix. 3HAKOMCTBO C
OCHalleHMeM aHanuTuyeckon nabopartopum. 4
Xnmuyeckaa nocyda. MNoarotoeka nocydbl K
1 pabote. PacyeTbl Ha  npuroToBrneHve
pacTBOPOB.
MpurotoBneHue paboyero pacTBopa
rmagpokcmaa HaTpusa MeToaom pasbaBneHus. 4
2 | Xumunyeckue Ankanumetpua. Ctangaptusaums pabdovero 4
MeToAbl aHanusa pacTtBopa rmgpokcuaa Hatpusi. KoHTponbHas
3afjava: onpegeneHne Maccbl  YKCYCHOWM
KMCNOTbl B pacTBOpE.




KomnnekcoHoMeTpusA. YCTaHOBNEHNE TUTpa
pabouero pactBopa KOMMneKcoHa Il
OnpegeneHne obLen YKECTKOCTU
BOOOMNPOBOAHOW, MNPUPOAHON, MWHeparibHOW
BOAbI.

PacueTbl pe3ynbTatoB aHalnun3a B
TUTPUMETPUYHECKMX MeTOodax aHalnnaa.

Ddusnko-xmMmmnyeckue
MeToAbl aHanusa

POTOINEKTPOKONIOPUMETPUS. Bri6op
yCroBun nposegeHus aHanusa B
3aBMCMMOCTM OT o6bekTa aHanusa

POTOINEKTPOKONIOPUMETPUS. AHanus

peanbHOro 6GUoNIOrMYeckoro 06bLEKTA.

MoteHunomeTpusa. OnpegeneHve macchl
3aflaHHOro BellecTBa B pearnbHOM
Buronorn4yeckoM ob6bEKTE

Xpowmatorpacuyeckue
MeToAbl aHanusa

MasoBasa xpomatorpadusa. AHanna cmecu
CNNPTOB.

5.2.4 CamocTosiTenpHas paboTa 00yJaroIIHUXCsI

Ne
n/n

HanmeHoBaHue pasgena
ANCUUNIINHDBI

Bug CPO

TpyooemkocT
b,
akK. u.

O6wume BONpOCHI

MoaroToBka kK nabopaTopHbIM
paboTam

MpopaboTka KOHCNEKTOB NeKUni
K KOJIITOKBUYMY

MpopaboTka pasgenos y4yebHuka
K KOJIITOKBUYMY

Xnmunyeckue
MeToAabl aHanus3

MoaroToBka K nabopaTopHbIM pabotam

MpopaboTka KOHCNEKTOB NEKUUi
K KOJITOKBUYMY

MpopaboTka pasgenos yvyebHuka
K KOMNIOKBUYMY

MpopaboTka pasgenoB y4ebHuka ans
AOMaLlHero 3afaHuns

dusnko-xmMmmnyeckue
MeToAbl aHanusa

MoagroToBka Kk nNabopaTopHbiM paboTam

MpopaboTka KOHCNEKTOB NEKUni
K MTOrOBOMY 3a4aHuI0

MpopaboTka pasgenos ydebHuka
K UITOrOBOMY 33a4aHuio

Xpowmartorpacuyeckue
MeToAbl aHanu3a

MoarotoBka K nabopatopHbiM pabotam

MpopaboTka KOHCNEKTOB NeKUni
K UITOrOBOMY 33a[aHuio

MpopaboTka pasgenos y4yebHuka
K UITOrOBOMY 33aAaHuio

6 YyebHO-meTOAMYEeCKOe U UHGOpPpMaLUOHHOE obecnevyeHne AUCUUNIUHBI
(Mmoayns)
[Ana ocBoeHWst AUCUUNANHBI 0BY4aloLLMACA MOXET UCNOSb30BaThb:
6.1 OcHoBHas nuTtepartypa

EropoB, B. B. HeopraHnyeckas n aHanutmyeckaa xumus. AHanutnyeckass XMmus .
y4ebHuk / B. B. Eropos, H. N. BopobbeBa, W. I'. CunbeectpoBa. — CaHkT-lNeTepbypr : J1aHb,



2022. — 144 c. — ISBN 978-5-8114-1602-8. — TekKcT : anekTpOHHbIN // JlaHb : 3N1eKTPOHHO-
6ubnnoteyHasa cuctema. — URL: https://e.lanbook.com/book/211559

AHanutnyeckas xumus. MeTtoabl wnageHTUMKaUMM W onpedeneHus BeLLecTB
[OnekTpoHHbIN pecypc]: yuebHuk / M.W. bynatos [n ap.]; MNog pea. J1.H. MocksuHa. — CI16:
JTaHb, 2019. — 584 c. — Pexum goctyna: https://e.lanbook.com/book/112067

Hukynuna, A. B. AHanutnyeckass xmmust U pU3MKO-XMMUYECKME MeTodbl aHanusa
(Teopua n npaktuka) [OnNeKTpoHHbIM pecypc]: yyebHoe nocobue / A. B. HukynuHa, P. I.
Jlncnukasn, T. A. KyumeHko; BI'YUT, Kadegpa pusmyeckon n aHanuTn4eckon XmmMmn. - 4-e
n3g., nepepab. wn pgon. - BopoHex, 2019. - 176 c. — Pexum poctyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1887

6.2 lononHuTenbHasa nuTepaTtypa

[MpakTnkym nNo aHanuTudeckon xumum : yvyebHoe nocobue / N. B. Cepreesa, H. H.
N'ycakoBa, HO. M. MoxoHbko [ gp.]. — CapaTtoB : Basunosckuin yHusepcuteT, 2022. — 198 c.
— ISBN 978-5-00207-011-4. — TekcT : 9aneKTpOoHHbIN // JlaHb : 3NeKTpOHHO-6nbnmoTevHas
cuctema. — URL: https://e.lanbook.com/book/363728

AHanuTnyeckas XMMns : NpakTuUKym : yuebHoe nocobue / coctasutenu C. B. Acbko, H.
B. Pyccasckaa. — Wpkytck : UplYTIC, 2018. — 112 ¢. — TekcT : aneKTpOHHbIN // JlaHb :
3NEeKTPOHHO-6MbnnoTevHasa cuctema. — URL: https://e.lanbook.com/book/117561

AHanutnyeckass xumna: nabopaTopaTopHbIN MPaKTUKYM : yyebHoe nocobue / E. B.
Bonocosa, A. H. lWunyns, E. B. MNMawkoea [ gp.]. — CtaBponons : CTMAY, 2022. — 52 ¢c. —
TeKkcT : 93neKTpoHHbIN //  JlaHb : SnNeKkTpoHHO-6ubnuoteyHaa cuctema. — URL:
https://e.lanbook.com/book/323417

MenbcutoBa, WN. B. JlabopaTopHbI NpakTUKyM MO aHanUTU4eCKON XumMun . y4yebHoe
nocobue / W. B. MenbcutoBa. — MuHck : BI'Y, 2019. — 192 c. — ISBN 978-985-566-743-
9. — TekKkcT: 9nekTpoHHbI // JlaHb : 9nekTpoHHOo-6ubnuotevHaa cuctema. — URL:
https://e.lanbook.com/book/180651

Anos, H. B. AHanuTtuyeckasa xumusi 1 puU3MKo-xmuMmn4eckme metoabl aHanmsa [Tekct] /
H. B. Anos, . A. Bacunenko, M. A. TonbawTpax.— Cl16.: Academia, 2010 .— 416c.

HukynuHa A.B. KpuBble TuTpoBaHus. [TekcT] : y4eb. nocobue / A.B. Hukynuna, T.A.
KyumeHko. — BopoHnex: BI'TA, 2011.— 143 c.

BepwuHuH, B.A. AHanutnyeckas xumusa [OneKTpoHHbIM pecypc]: y4yebHuk / B.W.
BepwwuHuH, N.B. Bnacosa, N.A. Hukndgpoposa. — CI16: JlaHb, 2019. — 428 c. — Pexum
poctyna: https://e.lanbook.com/book/115526

3onoTtos, H0.A. BBegeHne B aHanNMTUYECKYO XUMUIKO [ONEKTPOHHLIN pecypc] : ydebHoe
nocobue / KO.A. 3onotoB. — M: UspaTtenbctBo "flabopaTtopust 3HaHun", 2016. — 266 c. —
Pexxum goctyna: https://e.lanbook.com/book/84079

6.3 lNepeyeHb y4yeOHO-MmeTOAMYECKOro obGecne4vyeHUst AN CaMOCTOSATENIbHOW
paboTbl obyvarLwmxcs

1. HukynuHa A.B. AHanutnyeckas xumma u  (OUBNKO—XUMUYECKNE MeToabl
aHanuaa [ONeKTPOHHLIN pecypc]: MeToA. yKasaHust K camocTosTernbHoW paboTe cTtyaeHTos/
BopoHex. roc. yHT. uHX. TexHonor.; cocT. A.B.HukynuHa.— BopoHex: BI'YUT, 2021.—
24 c. — Pexum poctyna: https://education.vsuet.ru/mod/glossary/view.php?id=172167

2. MeTognyeckne ykasaHust Ons oOydvalowmxcsa No  OCBOEHUKO  AUCLMNIIMH
(mogynen) B ®rbOY BO BI'YUT [OnekTpoHHbIN pecypc]: MEeToANYECKME yKalaHus AOns
oby4valomnxca Ha BCex YpOBHSAX Bbicwero obpasoBanna / M. M. [adbinue, P. H.
MnoTtHukoBa; BI'YUT, YuebHo-meToamyeckoe ynpasnenue. - Boponex : BI'YUT, 2016. —
Pexxum goctyna : http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488

6.4 TlepedeHr pecypcoB WH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «VIHTepHET», HEOOXOAWMBIX IS
OCBOCHMSI TUCUUILINHBI

HaunmeHoBaHune pecypca cetv «MHTepHeT» OneKTPOHHbIN aapec pecypca
HayyHas anekmpoHHas 6ubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamenbHasi nnamgopma «Opalim» https://urait.ru/

O6C «JlaHby» https://e.lanbook.com/



https://e.lanbook.com/book/211559
https://e.lanbook.com/
https://urait.ru/
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488
https://education.vsuet.ru/mod/glossary/view.php?id=172167
https://e.lanbook.com/book/84079
https://e.lanbook.com/book/115526
https://e.lanbook.com/book/180651
https://e.lanbook.com/book/323417
https://e.lanbook.com/book/117561
https://e.lanbook.com/book/363728
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1887
https://e.lanbook.com/book/112067

AUNBC «Mezallpo» https.//biblos.vsuet.ru/MegaPro/Web
Calm MuHucmepcmea HayKu U 8bicue20o obpasogaHusi | http://minobrnauki.gow.ru

PO
AnekmpoHHas uHgopMayUuoHHO-0bpa3osameribHasi http.//education.vsuet.ru
cpeda O®I60Y BO «BIM'YUT

6.5 [lepeyeHb WHGMPOPMALUOHHLIX TEXHOJNOTUWA, UCMNOJNIb3yeMbIX MNpU
ocyliecTBneHun obpasoBaTenbHOro npouecca no AucuunnuHe (Moayrk), BKNro4vas
nepevyeHb MpPoOrpaMMHOro obecneyeHusi, COBpPEeMEHHbIX npodeccuoHarnbHbIX 6a3
AaHHbIX U UHPOPMALIMOHHbIX CNPaBOYHbIX CUCTEM

[Mpu  u3yyeHuu  OucyunnuHbl  ucriofib3yemcsi  rpozpamMMmHoe  obecrieyeHue,
coB8peMeHHble rpogeccuoHarsribHble 6a3bl 0aHHbIX U UHGOPMaUUOHHbIe CripagoyHble
cucmembl: SNOC yHusepcumema, 8 mom 4yucrie Ha 6ase rnpozpaMMHOU 1amgopmsl
«Cpeda anekmpoHHo20 oby4eHusi 3KL», aemomamu3upogaHHasi UHgopmayuoHHas 6a3sa
«MlHmepHem-mpeHaxepsbl»,  «MIHmepHem-sk3ameH» U np. (ykasamb cpedcmea,

Heobxodumebl 051 peanu3dauyuu OUCUUIUHbI).
HpI/I OCBOCHHMHU JUCHUIUIMHBI UCIIOJIB3YCTCS JIMICH3UOHHOC U OTKPLITOC MPOTpaMMHOC o6ecnequI/Ie

MporpamMmmbl JInueH3un, peKBM3NTbI NOATBEPXKAAIOLLEro [OKYMEHTa
Adobe Reader Xl (6ecnnatHoe NO) https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-
distribution.html
AnbT ObpasoBaHune JInuensnsa Ne AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1

License No Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license
Microsoft Office Microsoft Open License

Professional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License
No Level #48516271 o1 17.05.2011 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license
Microsoft Office 2007 Microsoft Open License, Microsoft Office 2007 Russian Academic OPEN No
Standart Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/
open-license

Libre Office 6.1 JInuensna Ne AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo» (BkntoveH B
YCTaHOBOYHbI NaKeT onepaunoHHon cuctembl AnbT O6pasoBaHue 8.2)

MNpeaycmatpuBaeTcs MNPOBEAEHWE CaMOMOATOTOBKM  OOy4valolmxcss no  Temam
AVCUMNIMHLI C  MPUMEHEHWEM €eOMHOro nopTana WHTepHeT-TECTUpOBaHWst B  cdepe

obpasoBaHus i-exam.
Ha caiiTe yHHMBEpCHTETa IPEACTABIICHBI 00YJAIOIIHE U KOHTPOJIUPYIONINE IPOTPaMMBI:

Bug komnbloTepHOM
HasBaHune Appec
nporpaMmmbil

O6yuyatowme Web- 1. OCHOBbI aHANUTUYECKON XUMUMK. Cawnt UHUT BIryr
CTpaHuubl, 2. Xpowmatorpadus (BBegeHue). (http://cnit.vsuet.ru):
pa3paboTaHHble 3. TeopeTuyeckme ocHOBbI Xpomartorpacum 06 .
npenogasaTtensimun 4. BblicokoadhdekTmBHas KWMOKOCTHas yHuenme:
Kadpepsbl Xpomatorpadusi Kadeapa cdumsnyeckomn n

5. OkcTpakumoHHas xpomaTorpadus aHanUTMYECKON XNMUK:
KoHTponupytoLume, 1. Tngponua, cnocobbl BbIpaXKeHNS KOHUEHTpaumun | AHanuTuyeckas XmMmuns
pa3paboTaHHble 2. KucnoTHO-OCHOBHOE TUTPOBaHME
npenogasaTtensimun 3. Onekrponutbl n pH-cpeapl
Kadeapsl 4. TuTpnmeTpuyeckne metToabl aHanmsa

5. OnTtnyeckme metoabl aHanu3a

6. JnekTpoxumus

7. XpomaTorpacumyeckne MeToabl aHanmsa

7 MarepuaibHO-TeXHUYECKOe 00ecrieueHne JUCIUTUTNHBI (MO )


http://cnit.vsuet.ru/
http://eopen.microsoft.com/
https://biblos.vsuet.ru/MegaPro/Web

YyebHas ayautopus
ANsA npoBeAeHUst
y4eOHbIX 3aHATUN
Ne402

MNepeHocHoM npoekTop Acer C HAaCTOMbHbBIM NPOEKLNOHHBIM 3KPaHOM

YyebHasn ayautopus
AN npoBeAeHus
y4eOHbIX 3aHATUN
Ne450

Habopbl oeMoHCcTpaLMoHHOro o6opyaoBaHms 1 ydebHo-HarnaaHbIX NOcobui,
obecneunBaroLLme TemMaTmyeckue unnctpaumm, npoekrop Vivitek DH765Z-
UST, akpaH HacTeHHbIn Digis Space cdopmat 16:9 131" (300x300), paboyas
noBepxHocTb 165x290 MW, akTnBHas MHCTaNNAUMOHHAs MOHUTOPHast
akyctmnyeckasa cuctema SAT 62 A G2-6,5", aHanorosbl MyKLIEpP Ha 6
kaHanos (LDVIBZ6) (B komnnekTte ¢ kabenammu mnkpodoHHeiMu {LR (M)-TRS,
MUWKPO(POH KOHAEHCATOpPHbIN KapanongHbin Shure - CVG18D-B/C Ha rycuHon
wee.

YuyeGHasa ayautopus
ANs npoBeAeHus

y4ebHbIx 3aHATUM Ne37

MpoekTop Epson EB-955WH, mukwepHbii nynbT ¢ USB-nHTepdencom
Behringer Xenyx X1204USB, aktuBHas akyctuyeckas cuctema Behringer
B112D Eurolive, akyctnyeckas ctonka Tempo SPS-280, komnnekT ns 3
MukpodpoHoB B kence Behringer XM1800S Ultravoice, mukpodoHHas cTorka
Proel RSM180, 15.6" Hoyt6yk Acer Extensa EX2520G-51P0, Be6-kamepa
Logitech ConferenceCam BCC950 (USB), akpaH ¢ anekTponpnsogom
CLASSIC SOLUTION Classic Lyra (16:9) 308x220.

YyebHan ayautopums
AnA npoBeaeHUA
Yy4eOHbIX 3aHATUN
Ne436

Pedpaktometp NP®-454, ueHtpudyra LWINH - P-10, cnektpodotomeTp KOK
-3-01, nonapumeTtp CY-4, nonapumeTp CY-4, KOHUEHTPALNOHHbIN
konopumeTtp KOK-2, pH-meTp-150 MI1, cnektpocpotomeTp KOK-3 KM,
KOHUEHTpaumMoHHbIN koriopumeTp KOK-2, nonapumetp-caxapumeTtp CY-5,
pedpaktomeTp, pH- meTp-150 mI1, mukpockon MBC-10.

Yye6Has ayauTopus
AnA npoBeAeHUA
y4eOHbIX 3aHATUN
Ne437

Mopaynb «TepMuyeckuii aHanunsy», Moaynb « TepmocTaTty», MOAy b
«YHUBEpCanbHbIA KOHTPONEP», MOAYIb « DNEKTPOXNMUST», TepMocTaTt 50k-
2010.05-03, ycraHoBKa konopumeTpucekasi, koHgykrometp TYPE-OK-102/1,
npnbop PebuHaepa, KOHUEeHTpauuoHHbI konopumeTp KOK-2, nonapumetp-
caxapumeTp CY-5, pedppaktomeTp, 6aHs BogsHas.

YyebHas ayautopus
AN npoBeAeHUst
y4eOHbIX 3aHATUN
Ne440

AyamnoBusyanbHasi CUCTEMA NEKUMOHHbBIX ayauTOPUR (MynbTUMEONNHBIN
npoektop Epson EB-X18, skpaH ScreenMedia), pedppaktomeTtp NPD-454,
ueHtpudpyra LWINH - P-10, cnektpodotomeTp KOK -3- 01, nonspumetp CY-4,
nonspumeTtp CY-4, KoHUeHTpauuoHHbIN konopmumeTp KOK-2, pH-meTtp-150
mI1, cnektpodpotomeTp KPK -3 KM, KOHLEHTpaUUOHHbIV konopumeTp KOK-2,
nonsapumeTtp-caxapumeTp CY-5, pedpakromeTp, pH- meTp-150 mlT,
mukpockon MBC-10.

YuyebHas ayauTopus
AN npoBeAeHus
Y4eOHbIX 3aHATUN
Ned41

AyanosusyanbHasi cuctema NeKUUOHHbIX ayantopuin (MyrnbTUMEANNHBIN
npoekTop Epson EB-X18, akpaH ScreenMedia), mogynb « Tepmuyeckun
aHanua», Mmogynb « TepMocTaTy, MOAYSb «YHUBEPCAIbHbIA KOHTPONEPY,
MoayIb «OnekTpoxummsi», Tepmoctat 50k-2010.05-03, yctaHoBKa
KornopumMmeTpucekas, koHgyktomeTtp TYPE-OK-102/1,

npnbop PebuHaepa, KOHUEeHTpauuoHHbI konopumeTp KOK-2, nonapumetp-
caxapumeTp CY-5, pedppaktomeTp, ctanarmomeTtp CT-2, 6aHs BogsHasi.

YyebHas ayauTopus
AN npoBeAeHus
Y4eOHbIX 3aHATUN
Ne438

Xnmumyeckas nocyna v peaktusbl, OUCTUNATOD.

YuebHas ayauropus (IOMENICHUE ISl CAMOCTOSATEIBHON pabOThl 00YYAIONTUXCS)

Ne439 | KomnbtoTep Intel Core 2 Duo E4600 - 2 wrt., komnblotep AMD Athlon Il X2 255 - 2 wr.

I[OHOJ'IHI/ITGJ'ILHO, CaMOCTOATCJIbHAA pa60Ta O6y‘IaIOH.[I/IXC$I, MOXKCT OCYIICCTBIIATHCA IIPH MCII0JIb30BAHUU!

YutanbHble 3anbl KomnbtoTepsbl co cBOH6OAHBIM JOCTYNOM B ceTb MIHTEPHET 1 QNEKTPOHHLIMK
pecypcHoro ueHTpa | 6ubnnoteyHbIMn 1 MHPOPMALMOHHO CNPaBOYHLIMU CUCTEMAMMW.

8 OueHoYHble maTepuanbl ANA NPOMEXYTOYHOM aTTecTaumm oby4yarowmxca no
Aucuunnu-He (Mmoaynio)

OueHo4Hble maTepuanbl (OM) gna gucumnnnuHbl (MOAYNS) BKNOYatoT:

- MepeyeHb KOMMETEHUUN C YKa3aHWeM WHOMKATOPOB AOCTMKEHWA KOMMETEHLUMN,
3TanoB Mx OPMUPOBAHNS B NpoLEecce 0CBOEHMS 0bpa3oBaTenbHOM NporpaMmel;

- OnMcaHue LKan oueHNBaHUs;



- TUNOBbIE KOHTPOJSbHbIE 3aJaHUsA UM NHble MaTepuansl, HeobxoanuMble AN OLEHKM
3HaHWW, YMEHWUWN, HABbIKOB;

- MeToguyeckue mMaTtepuansl, onpegensiowme npouenypbl OLEHUBaHUS 3HAHWUA,
YMEHWI, HABbIKOB 1 (MNK) OnbiTa AeATENBHOCTMW.

OM npefcraBnsalTCsa OTAENbHBIM KOMMMEKTOM M BXOAAT B cocTaB pabouyen
nporpamMmbl AUCLUNNUHBLI (MOAYNSA) B BUAE NPUITOXEHMS.

OueHo4Hble MmaTepuanel dopmupytotTcs B cootBeTcTBum ¢ 1 BI'YUT «lNonoxeHune o6
OLIEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHu3auMoOHHO-MeTOAUYECKME AaHHble AUCLMNMWHbI AN OYHO-3a04YHOWM
unu 3ao4yHoun hopm obyyeHus

1.1 O6bembl pas3nuyHbiXx ¢opMm yyebHOM paboTbl M BUAblI KOHTPONs B
COOTBETCTBUMU C Y4E€OHbIM NJIaHOM
O6wan TpyaAoEeMKOCTb AUCLUUMIIUHBLI (MOAQYNA) cocTaBnsaeT 2 3a4YeTHbIX eAUHUL,

Buabl yueb6HoOM paboThl Bcero Pacnpepnenexue
akagemu- TPYAOEMKOCTH Mo
YeCKMX YacoB | cemecTpam, ak. M
2 ceMecTp
O6uas TpygoeMKOCTb AMCLMNANHBI (MOAYNS) 72 72
KoHTakTHas paboTa B T. 4. ayaUTOPHbIE 3aHATUS: 9,5 9,5
Jlekuunn 4 4
8 Mom Yucrie 8 hopme rpakmu4eckol nod2o0mosku - -
JlabopaTopHble 3aHATUS 4 4
8 Mom yucrie 8 hopme rnpakmu4eckol nod20mosku 4 4
PeuLeH3npoBaHme KOHTPOrbHbIX paboT 0by4varoLLMXCH-3a04HMKOB 0,8 0,8
KoHcynbTauum Tekyuime 0,6 0,6
KoHcynbTauuu nepea 3Kk3ameHoMm — —
Bud ammecmauyuu (3a4em) 0,1 0,1
CamocTosiTenbHas pabora: 58,6 58,6
MpopaboTka maTepuanoB Mo nekumsMm, y4debHukam, ydebHbIM 56,6 56,6
nocobusam
[MogroToBka K NabopaTopHbIM 3aHATUSAM 2 2
MoproroBkKa K 3a4eTy (KOHTPOIb) 3,9 3,9




NMPUNOXEHMUE 2
K pabo4yen nporpamme

OLEHOYHbIE MATEPWUAIIbI
AnA NPOMEXYTOYHOU ATTECTALUA

no gucuuniHe

AHAIIUTUYECKAA XUMUA N PUSUKO-XUMUYECKUE METO[Ibl

AHAJIN3A



1 MNepeyeHb KOMNETEHLUIM C YKa3aHMeM 3TanoB nx oopMupoBaHuUaA

Kom
Ne dopmynupoBKa Koa n HaumeHoBaHue MHOUKaTopa
n/n ZOHT::;T KOMMeTeHLUUn DOCTUXKEeHUA KoMNneTeHuumn
1 OriK-2 CnocobeH NpMMeHATb OCHOBHbIE MOTonk2 — [eMOHCTpupyeT 3HaHUS OCHOB
3aKOHbI U MEeTOAbl UCCefoBaHUN MaTemMaTtuky, (PU3NKKM, XUMUK, TNPUMEHSET
€CTECTBEHHbIX HayK ANns peLleHnst PU3NKo-MaTEMATUIECKUN annapart npwm
3apay npodreccnoHarnbHom peLueHun 3agav npodeccnoHansHon
OeaTenbHOCTH neaTenbHocTU
UO20nk. — T[pumeHsieT  3HaHUA  OCHOB
u3nYecKmx ABMNEHUN n XUMUYECKNX
NMpOLECCOB M MNPUMEHSIET OCHOBHbIE 3aKOHbI
Pn3MKN, XUMUK, MEXaHUKM B
nNpodeccUoHarnbHON OEeATENBHOCTU
2 MKs-1 CnocobeH ocyLlecTBNATL Hay4HbIE NO1mke1 - Micnonb3yeT meToabl BXOAHOMO U
nccnegoBaHusa B obnactu TEXHOMOrMYECKNA KOHTPOSb KayecTBa Cblpbs,
COBEpLUEHCTBOBaHUS nonycabpunkaToB 1 rOTOBON NpoayKLUUU
TEXHOMOrM4YecKknx NpoLieccoB
Npov3BOACTBa NPOAYKTOB NUTaHUA
N3 pacTUTENbHOIO Cbipbs
Koa v HaumeHOBaHue
MHOUKaTopa AOCTUXKEHUSA Pe3ynbTathl 00y4yeHus (noka3aTenu oLeHUBaHUA)
KOMNeTeHLM1uU
U 1onke — OeMOHCTpUpPYeT 3HaHUA | 3HaeT: TeopeTMyecKne OCHOBbI W OCHOBHblE  MPUHLUUMbI
OCHOB MaTeMaTuKu, PU3NKN, | KAYECTBEHHOTO W KONMYECTBEHHOTO XMMMUYECKOrO U  hr3nko-
XUMUW, npuMeHsieT PU3MKO- | XMMMYECKOTO aHanusa, MNpUMEHsIEMble NpWU  pelleHun 3agad
MaTemMaTMyeckun annapaT npuv | NpodeccMoHanbHOM EeATENbHOCTM
peLleHnm 3aga4y | YMeeT: NpUMMEHSATb TEOpeTUYECKME OCHOBbI aHanUTU4eCKOn

npodeccuoHanbHON OesaTenbHOCTH

XMMUM, HeobXxoammble NpY pelleHnn 3adad npodeccroHansHoM
AesiTENbHOCTU: MPOBOAWUTL pacyeTbl KOHLEHTpauuuM pacTBOPOB
Pas3fWYHbIX COEAMHEHWI, MOHMMaTb 3ajayn U MopsaoK
npoBefeHusl aHanuaa

BnageeT: cnocoBbHOCTBIO MCMONb30BaTh OCHOBLI @HANMUTUYECKOM
XMMuM, Heobxogumble Mpu pelleHun 3agad npodeccnoHansHom
AeATerNIbHOCTU

WO2ork2 — TlpumeHsieT 3HaHWS
OCHOB  (PU3MYECKMX SABMEHUA WU
XUMUYECKNX npoLeccos "
NPUMEHSAET  OCHOBHblE  3aKOHbI
PU3NKN,  XMMUKW, MEXaHUKM B
NpodeCccUoHarnbHON OEATENBHOCTU

3HaerT: ycnoeusa npoeeaeHnA Ka4eCTtBe€HHOIro 1 Kornm4ecTBeHHOro
aHanmsa, npuMeHaeMbIX npu peweHunn 3agav
I'IpOd)eCCI/IOHaJ'IbHOI;I AeATeSIbHOCTU, HAa MOoJeJ1bHbIX pacTBopax

YMeeT: ucnonb3oBaTb OCHOBHLIE 3aKOHbI €CTeCTBEHHOHaYy4HbIX
AncumnniunH, HeobxoauMble ansa peweHuna 3aaad
npo¢>eccv10Haan017| AeATEeNIbHOCTU: no NoJly4eHHbIM
JKCNnepuMmeHTalibHbiM  JaHHbIM  NPOBOAUTbL  pacyYeT MaccChl
(KOHLI,eHTpaLI,l/IVI) onpeaenaemMoro BellectBa B pacTBoOpeE;
paccynTbiBaTb aGCOJ'I}OTHy}O N OTHOCUTEJIbHYIO MNOrpeLHoCcTn
M3MepeHVIl7I, oueHnBaTb TOYHOCTb NMpoBEAEHHOro aHasrnsa

BrnageeT: HaBblkaMM  UCMOMNb30OBaHWS  OCHOBHbLIX  32KOHOB
€CTeCTBEHHOHaY4YHbIX ONCLMNIYH, HeobXoaMMbIX B
npodeccroHanbHon AeATenbHOCTU
MWO1mke1 - Wcnonbsyet wmetogpl | 3HaerT: MeToabl, npyMeHsemble npu BXOLHOM "
BXOOHOTO UM TEXHOSOrMYECKUA | TEXHONOMMYECKOM KOHTPOSE KayecTBa Cblipbs, NonygabprkaToB 1
KOHTPOIb KayecTBa Cbipbsl, | TOTOBON MPOAYKUMW: TEXHWUKY NPOBEAEHUS TUTPUMETPUYECKOrO
nonydgabpukatos " roTOBOW | aHanu3a, Ha3BaHuWe, Has3HayeHne un YCTPOUCTBO npubopos
npoaykuunm WHCTPYMEHTanbHbIX METOOOB aHanusa, MpUMEHSIEMbIX MpuU

BXOOHOM W TEXHOMNMOrMYecKkOM KOHTpone KayecTBa Cbipbs,
nonycabpnkaToB U rOTOBOM MNPOAYKUMU: MOTEHLUMOMETPUS,
doTO3NEKTPOKONOPUMETPUS, rasoBas Xpomarorpadus,

pedpakToMeTpusi, NONsSpPUMETPUS




YMeeT: NpuMeHATb MeTOAbl, WUCMOofb3yeMble MNpu BXOAHOM U
TEXHONOrMYECKOM KOHTPOJIE KayecTBa Cbipbs, nonygabprkaTos u
roTOBOW MPOAdyKUMMK: TOTOBUTb M CTaHAapTU3MpoBaTb PacTBOPbI;
NPOBOAUTL TUTPUMETPUYECKUA aHanu3, paboTtaTb C OCHOBHbLIMU
TMnamy npubopos, npuMeHsiembiMM B aHanude — pH-meTp,
G OTOINEKTPOKONOPUMETP.

BnageeT: HaBblkaMy MPOBEAEHUS XUMUYECKOrO U  (PU3MKO-
XMMUYECKOTO  aHanuaa, npPUMEHSeMoro npu  BXOAHOM U
TEXHOJOINMYEeCKOM KOHTPOIIe KayecTBa Cbipbsi, NonydabprkaTos 1
roToBOW NPOAYKLMU, NO 3a4aHHOV MeToaMKe

2 MacnopT ¢poHOa OLEHOYHBLIX CpeaCcTB No AUCLUNNNHE

KoHTponupyembl
e
moaynu/pasgen
bl /TeMbl
ANCUMNITNHBI

UHpekc
KOHTpONupy
emMon
KOMMNETEHLM
n (unu ee
yacTu)

OueHo4HbIe cpeacTBa

NoNe TexHonorus / npoueaypa
HauMeHoBaHue 3agaHu | oueHKM (cnocod KOHTpons)
"

O6uwume
BOMpOCHI

OrnK-2

BnaHo4Hoe
(komnblOTEPHOE)
TecTMpoBaHue
MpoueHTHas Wkana.
0-100 %;
1-4 0-59,99% -
Heya4OBNETBOPUTESBHO;
60-74,99% -
yOOBINETBOPUTESBHO;
75- 84,99% -xopoLuo;
85-100% - oTnun4Ho.

Tect
(onsa konnokenyma)

BnaHo4Hoe
(komnbOTEPHOE)
TecTupoBaHue
MpoueHTHas Wwkana.
3agaun 0-100 0/(:,;
(ans konnoksmyma) 48-51 | 0-59,99% - ]
HeynoBneTBOPUTENBLHO;
60-74,99% -
yOOBNETBOPUTESNLHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4HO

CobecenoBaHue MpoBepka npenogasaTenem
(Bonpockl ang 61 OTmeTKa B cucteme
KOMNMokBMymMa) «3a4YTEHO — He 3a4YTeHO»

MKs-1

BnaHo4Hoe
(komnblOTEpPHOE)
TecTupoBaHue
MpoueHTHaa wkana.
0-100 %;
12-15 | 0-59,99% -
HeyOoBMEeTBOPUTENLHO;
60-74,99% -
yOOBIETBOPUTESTBHO;
75- 84,99% -xopoLuo;
85-100% - oTnmnyHo.

Tect
(ans konnoksuyma)

CobecepnoBaHune lMpoBepka npenogaesaTenem
(Bonpocbl ans 68-71 OTtmeTka B cucteme
KOMMoKBMyMa) «3a4TEHO — HE 3a4YTEHOY»

Xummyeckune

OrK-2

Tect 5-11 BnaHo4Hoe




MeToabl
aHanusa

(ans konnoksuyma)

(koMMblOTEPHOE)
TecTupoBaHue
MpoueHTHaa wkana.
0-100 %;
0-59,99% -
HeyOoBMNeTBOPUTENBLHO;
60-74,99% -
yOOBINETBOPUTESBHO;
75- 84,99% -xopoLlo;
85-100% - oTnn4HoO.

3agaun
(ansa konnokesnyma)

52-53

BnaHo4Hoe
(komnblOTEPHOE)
TecTMpoBaHue
MpoueHTHas Wkana.
0-100 %;
0-59,99% -
Heya4OBNETBOPUTESBHO;
60-74,99% -
yOOBINETBOPUTESBHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4HO

Kewc-sagaHus
(ans konnoksuyma)

57-58

MpoBepka npenoaasaTenemM
OTmeTKa B cucteme
«3a4YTEHO — He 3a4TeHO»

CobecepoBaHue
(Bonpocbl ans
KONJTOKBMYMa)

62-67

lMpoBepka npenogasartenem
OTtmeTka B cucteme
«3a4YTEHO — HE 3a4YTEHO»

MKe-1

Tect
(ans konnoksuyma)

16-23

BnaHo4Hoe
(koMMblOTEPHOE)
TecTMpoBaHue
MpoueHTHas Wkana.
0-100 %;
0-59,99% -
Heya4OBNEeTBOPUTESLHO;
60-74,99% -
YyOOBMNETBOPUTENLHO;
75- 84,99% -xopoLwuo;
85-100% - oTNn4HO.

CobecepoBaHue
(Bonpockl ang
KONJTOKBMYMa)

72-78

MpoBepka NpenoaasaTenemM
OTmeTKa B cucteme
«3a4YTEHO — He 3a4TEHO»

To4yHOCTb
BbINOSIHEHNE
nabopaTopHbIX
paboT

96

KoHTponb npenogaeatens
OTmeTKa B cucteme
MpoueHTHas Wkana.

0-100 %;

paboTy He BbINOSIHU UMK
owinbka aHanusa bonee
5,0 % - 0-59,99% -
HeyOoBNeTBOPUTESNLHO;

owmnbka aHanusa 3,1-5,0% -
60-74,99% -
YOOBIETBOPUTESBHO;

owwnbka aHanusa bonee
1,1-3,0% -75- 84,99% -
XOPOLLO;

owmnbka aHanmsa 0- 1,0% -
85-100% - oTnn4Ho.

dusunyeckune n
dur3uko-

Orl1K-2

TecT (ans nToroBoro
3agaHuns)

24-33

BnaHo4yHoe
(komnblOTEPHOE)




XUMU4eckme
MeToabl
aHanusa

TecTupoBaHue
MpoueHTHas wWkana.
0-100 %;

0-59,99% -
Heya4OBNEeTBOPUTESLHO;
60-74,99% -
YyOOBMNETBOPUTENLHO;
75- 84,99% -xopoLwuo;
85-100% - oTnn4HO.

3agaum (ons
MTOroBOro 3adaHuns)

54-55

BnaHo4Hoe
(komnblOTEPHOE)
TecTMpoBaHue
MpoueHTHas Wkana.
0-100 %;
0-59,99% -
HeyOoBneTBOPUTENBLHO;
60-74,99% -
yOOBNETBOPUTESBHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4HoO

Kewnc-3agaHusa (ons
WTOrOBOrO 3afaHusl)

59

lMpoBepka npenogasaTtenem
OTtmeTka B cucteme
«3a4YTEHO — HE 3a4YTEHO»

CobecenoBaHue
(Bonpocbl ans
WTOrOBOrO 3afaHusl)

79-84

MpoBepka npenoaasaTenemM
OTmeTKa B cucteme
«3a4YTEHO — He 3a4TeHO»

MKs-1

TecT (ons NTOroBoro
3agaHuns)

37-44

BnaHo4Hoe
(koMnblOTEPHOE)
TecTMpoBaHue
MpoueHTHas wWkana.
0-100 %;
0-59,99% -
Heya4OBNEeTBOPUTESLHO;
60-74,99% -
yOOBMNETBOPUTENLHO;
75- 84,99% -xopoLwuo;
85-100% - oTnn4HO.

CobecepoBaHue
(Bonpochkl ang
MTOroBOro 3agaHus)

86-92

lMpoBepka npenogasatenem
OTtmeTka B cucteme
«3a4YTEeHO — He 3a4YTeHO»

To4yHOCTb
BbINOMHEHNE
nabopaTopHbIX
paboT

96

KoHTponb npenogasatens
OTmeTKa B cucteme
MpoueHTHaga wkana.

0-100 %;

paboTy He BbINOMHU UNn
olmbka aHanun3a bonee
5,0% - 0-59,99% -
HeyOOoBMETBOPUTENBHO;

owwmnbka aHanuaa 3,1-5,0% -
60-74,99% -
YOOBNETBOPUTENBHO;

owmnbka aHanu3a bonee
1,1-3,0% -75- 84,99% -
XOpOLLO;

owmnbka aHanmsa 0-1,0% -
85-100% - oTnunyHoO.

Xpomatorpaduny

OriK-2

TecT (ans nToroBoro

34-36

BnaHo4Hoe




(koMnblOTEPHOE)
TecTupoBaHue
MpoueHTHaa wkana.
0-100 %;
0-59,99% -
HeyOoBMNeTBOPUTENBLHO;
60-74,99% -
yOOBINETBOPUTESBHO;
75- 84,99% -xopoLlo;
85-100% - oTnn4HoO.
BnaHo4Hoe
(komnblOTEPHOE)
TecTMpoBaHue
MpoueHTHas Wkana.
0-100 %;
56 0-59,99% -
HeyOoBnNeTBOPUTENLHO;
60-74,99% -
yOOBINETBOPUTESBHO;
75- 84,99% -xopoLuo;
85-100% - oTnn4HO

lMpoBepka npenogaesaTtenem

3agaHuns)

Bapaum (ons
MTOrOBOroO 3afaHuns)

Kenc-3agaHus (ons

eckne MeToabl UTOrOBOTO 3ananusi) 60 OtmeTka B cucteme
aHanusa. «3a4YTEHO — HEe 3a4YTEHO»
CobecepoBaHue lMpoBepka npenogaBsaTenem
(Bonpockl ang 85 OTmeTKa B cucteme
WTOroBOrO 3afaHus) «3a4YTEHO — HEe 3a4TEHO»
BbnaHo4Hoe
(komnbOTEPHOE)
TecTupoBaHue
lMpoueHTHas wkana.
TecT (ons NTOroBoro 0-100 %;
3apaHus) 45-47 | 0-59,99% -
HeynoBneTBOPUTENBLHO;
60-74,99% -
yOOBNETBOPUTESNLHO;
MKe-1 75- 84,99% -X0pOLLO:
85-100% - oTnMYHoO.
CobecepoBaHue lMpoBepka npenogasaTenem
(Bonpochkl Ang 93-95 OTmeTka B cucteme
3a4eTa) «3a4YTEHO — HE 3a4YTEHO»
lMpoBepka npenogaBsaTenem
Fomauiee 97-100 P OTF;AeTKg B cucteme
3agaHve

«3a4YTEHO — He 3a4TeHO»

3. OueHo4Hble cpeacTBa AN NPOMEXYTOYHOMW aTTecTauum
TunoBble KOHTPOJNibHbIE 3a4aHUs UMM UHble MaTepuanbl, Heo6xoauMbie
AN OUeHKM 3HaHWW, YMEeHUW, HaBbLIKOB W (UNU) onbiTa [EeATeNIbHOCTMY,
XapaKTepusyrLwmx aTanbl (popMUpPOBaAHUA KOMMETEHLMA B MpoLilecce OCBOEHUS
obGpasoBaTesnibHOM NporpamMmmbi

[Ons oueHKn 3HaHWN, YMEHWN, HaBbIKOB OOy4alLWMXcsa Mo  AUCUMMNINHE
«AHanuTnyeckass XMM1Msa U (PU3MKO-XMMNYECKME MeTOoAbl aHanu3a» fnpuMeHsieTcs
GanbHO-pPENTUHIOBas cUCTEMA OLLEHKM CHHOPMUPOBAHHOCTUN KOMMNETEHLMI CTYAEHTA.

BanbHO-penTnHroBas cuctemMa OLEHKM OCYLLECTBIISIETCA B TeyeHue BCero
cemecTpa npwv npoBeAeHMM ayauTOPHbIX NabopaTopHbIX 3aHATUA U KOHTPONs



camocTodaTenbHOn  paboTbl. Mokaszatenamn OM  gaBnsawTCS: KOHTPONb
npenogasaTenieM  BbINOfIHEHUsT NabopaToOpHOM W CaMOCTOSTENbHOW (AOMalLHANA
pabota) paboT, TecToBble 3adaHUs MPOBEPKM OCBOEHUS MaTtepuana B Buae
KONNokeMyma wu wutoroBoro 3agaHus. OueHKM BbICTaBMSKOTCA B COOTBETCTBUM C
rpacoMkoM KOHTPONA TeKylen YyCcneBaeMoCTU CTyAeHTOB B aBTOMAaTM3MPOBAHHYIO
cucteMy 6a3 aaHHbIX (ACYB[L) «PenTnHr ctyaeHToB».

K aTTectaumm ponyckarTcss TOMbKo oOy4arowmecs, BbINOMIHUBLLUME BeECb
nabopaTopHbI  NPaKTUKyM, 4YTO CBsA3aHO C obecneuyMBaemMon  OUCLUNIIMHOWN
komneteHuun. OOy4varowmncs, He BbIMNOMHMBLUMIA  NTABOPaTOPHbLIN  NPAKTUKYM,
oTpabaTbiBaeT NponyLieHHble paboThbl.

O6yvatowmmnca, Habpaswunm B cemectpe 6ornee 60 % OT MakcMmarnbHO
BO3MOXHOW  ©anbHO-PENTMHIOBOM OLEHKM paboTbl B CEMeCTpe MnonyyaeTr 3ayeT
aBTOMaTUYECKM.

CtyneHT, HabpaBwwnin 3a Tekylwyto paboty B cemectpe meHee 60 %, T.K. He
BbINOMHUA BCO paboTy B ceMecTpe Nno OOBLbeKkTMBHbIM npuynHam (6onesHb,
odmuymnanbHoe ocBoboxaeHne w T.N.) JonyckaeTca OO 3adveTa, OfHaKo emy
AOMNOSTHUTENBbHO 3a4alTCs BOMPOCHl Ha cobeceoBaHnm Mo pasgenam, BbIHOCMMbIM Ha
3ayer.

ATtTecTtaumss obyvarouerocs no gucumnivHe (3a4eT) NpoBoAMTCS B Buae
TECTOBOro 3agaHumsa unn cobecegoBaHnss — Ha Bblbop obyuvatouierocs. BapuaHTbl
3a4eTHOro TeCToBOro 3agaHus (buneta) dopMUPYOTCA M3 BOMNPOCOB KOMSOKBUYMA Y
NTOrOBOro 3agaHus.

Kaxabin BapmaHT TecTa BKNtovaeT 15 KOHTPOSbHbIX 3a4aHUI, U3 HAX:

- 5 KOHTPOSIbHLIX 3a4aHUN Ha NPOBEPKY 3HAHWN;

- 5 KOHTPOJIbHLIX 3aaHUN Ha NPOBEPKY YMEHUN;

- 5 KOHTPOSIbHLIX 3aaHUN Ha NPOBEPKY HABLIKOB;

B cnyyae HeygoBneTBopuUTENbHOM COayu 3ayeTa CTyAeHTY npefocTtaBnseTcs
npaBoO MOBTOPHOW CAayn B CPOK, YCTAHOBIIEHHbIA ANSA NWKBUAALMM akageMuyecKomn
3a0/MKEHHOCTN NO UTOram COOTBETCTBYIOLLEN ceccun. [pn NOBTOpHOM caoade 3adveTa
KONn4ecTBO HabpaHHbIX CTYAEHTOM 6annoB Ha NpeablayLem 3a4eTe He YYnTbIBaeTCs.

3.1 Tecmecmoesie 3ad0aHusi
3.1.1. Tecmecmoesie 3adaHus (Os1s1 KO/LITOKeuyMa)
3.1.1.1. LWugp u HaumeHoB8aHUe KOMIemeHyuu

OrllK-2 CnocobeH npuMEHATb OCHOBHbIE 3aKOHbl M METOAbl WUCCreaoBaHuin
€CTEeCTBEHHbIX HaYK OS5 peLleHuns 3agay npoeccnoHanbHoOW AesaTenbHOCTU

Ne
TecT (TecToBOE 3agaHue)
3aaHus
1 TWTp — 9TO KOHLEHTPaLMS, NOKa3biBaOLLAS CKOSIBKO. ..
1. ...MuWNnMrpaMMoB BellecTBa, cogepkalleecs B 1 om® pacTeopa.
2. ...rpaMMOB BellecTBa, cogepxalleecs B 1 cm® pacteopa
3. ... rpaMMmOB BellecTBa, coaepxailieecsa B 1 om® pacTeopa.
4. . ...rpaMmoB BeLllecTBa, cogepxalleecs B 100 r pactsopa.
OTBeT: 2.
2 YKaxute BellecTBa MO TOYHOW HaBEeCKe KOTOPbIX MOXHO MPUrOTOBUTb CTaHAapTHbIV
pacTBOp (HECKOMNbKO BapyaHTOB):
1. CH;COOH
2. NaOH
3. HCI
4. H,C,04-2H,0
5. KzCFzO7




6. MgSO4

OTBeT: 4, 5, 6.

Mpu pasbaBneHun aueTaTHoro GydepHOro pacTteopa B 2 pasa 3HadeHue BenuuuHbl pH
pacteopa ......

1. yBenunuutcd B 2 pasa

2. yMmeHbLUIUTCA B 2 pasa

3. yMeHbLuTCH Ha 2

4. He nsMeHsieTcs

OtBerT: 4.

CooTBeTcTBME IMOJYUCHHBIX IIPpU aHaJINU3€ PE3YJIbTATOB (HaHCCGHHBIC TO‘{KI/I) u OIIOPHOI'0
3HA4YCHUA (Cepe[[I/IHa ((MI/IHIeHI/I»), 0T06pa)KeHHO€ Ha pUCYHKE, OTBCYACT

o < .~
BbICOKON TOYHOCTUN N HU3KOWU NpeLe33NOHHOCTN aHanmsa

HWU3KON TOYHOCTM U BbICOKOW npeue33noHHOCTN aHaln3a
HU3KON TOYHOCTM M HU3KOMN npeue33noHHOCTN aHanmns3a
BbICOKON TOYHOCTM U BbICOKON npeue33noHHOCTN aHalnnaa

Pop=

OTtBerT: 2.

Touka 3KBUBANEHTHOCTU — 3TO TaKON MOMEHT B npouecce TMTpoBaHUA, Korga:
1. VHAmkaTop NOMEHSAN OKpacky;
2. TwuTpaHT ” TUTpyemMoe BELWECTBO MpopearupoBanu Mexgy cobon B
3KBUBAIIEHTHbIX KONUYECTBAX;
BelecTtBa npopearvpoBany mexagy cobon B paBHbIX KONMYECTBAX;
4. Yucno Momb — IKBMBANEHTOB TUTPaHTa W TUTPyemoro BellecTBa 0OpaTHO
nponopuuoHarnbHo.

W

OTBeT: 2.

yKa)KVITe cooTBeTCcTBUE Me>|<,qy TI/ITpI/IMeTpI/NeCKI/IM mMeTogomMm aHanunsa u peaKLwle|7|,
HaxosiLLielcsl B ero OCHoOBE:

1. KNCNOTHO-OCHOBHOV 1. Me*+Cl= MeCl|

2. PegokcumeTtpuyecknin 2. Red+Ox,=0x4+ Red;

3. KomnnekcoHoMeTpu4eckui 3. H'+OH~=H,0

4. OcaguTenbHbIN 4. Me?*+Na,H,Y=Na,MeY+2H"
OTBerT:
1. KucnotHo-ocHoBHOM 3. H'+OH =H.0
2. PegokcumeTpu4ecKkum 2. Red+Ox,=0x4+ Red;
3. KomnnekcoHoMeTpu4eCcknmn 4. Me*+Na;H,Y=Na.MeY+2H"*
4. OcaguTtenbHbIN 1. Me*+Cl'= MeCl|

BbiOepute TUTPaHT 1M MHAMKaTOpP Ana onpeaeneHus B pacteBope CH;COOH:
1. HCI n meTunosbIi OpaH>XeBbIl
2. KOH n meTunoBbIi opaHxeBbin
3. NazB4O; n dbeHondTaneunH
4. KOH n ceHondTaneunH

OTtBerT: 4.

3agayn NpoTONUTOMETPUM PELLAoTCs B NMPUCYTCTBUM MHOUKATOPOB C COOTBETCTBYLLMMMU
KoHCTaHTamu noxmsauum (Ki)
1. NH,OH + HCI 1. He paspelummMas 3agada MHAMKaTOPHOro TUTPOBaHUSA
2. NaOH + HCOOH 2.K=110"°
3. NH,OH + HCOCH 3.Ki=110"°




OTBerT:

1. NH,OH + HCI 3.Ki=110°°
2. NaOH + HCOOH 2.Ki=1-10"°
3. NH,OH + HCOOH 1. He paspewumas 3agada MHOAUKATOPHOrO
TUTPOBaAHUS
9. Mpn nepmMaHraHaToMeTpUYecKnx (OKMCNNTENBHO-BOCCTAHOBUTENBHbIX)

onpeaenenuax Ans noaKUCIEeHNs NCNOMb3YIT CEPHYIO KMCIOTY, MOTOMY YTO OHa....
1. nHanddepeHTHa (NPOSBMASET WM OKUCNMUTENbHbIE, U BOCCTAHOBUTEbHbIE
CBOWCTBA).
2. gBnseTcs oKMCnuMTenem.
3. ABNgeTCA BOCCTAHOBUTEMEM.
4. vHanddepeHTHa (He NPOSABNSAET HU OKUCTTUTENBHbLIX, HN BOCCTAaHOBUTENbHbI
CBOWCTB).
Ortger: 4

10. Mpu nogomeTpnyeckoM onpeaeneHnn okMcnMTenen NPUMeHsIIT

1. npsimoe TUTpoOBaHwe;

2. 3amecTuUTEeNnbHOE TUTPOBAaHWE;

3. obpaTHoe TUTpOBaHWe (TUTPOBaHWE MO OCTaTKy);

4. onpegeneHue oKMCnUTeNen MeToaoM NOAOMETPUM HE BO3MOXHO

OTtBeT: 2

11 O6L11as eCTKOCTb Bofbl OnpeaenseTcs NpucyTcTBMem

1. cynbdaTos, kapboHaToB K* 1 Fe®*

2. cynbgaTtos, kapboHaTos, rmapokapboHaTos Mg n Ca**
3. xnopugos, rmapokap6oHatos Mg?* n Zn*

4. kapboHaTos, rmapokapboHaTtos Ca* n Al**

OTtBeT: 2

3.1.1.2. Wugp u HaumeHo8aHUe KOMNemeHyuu

MKB-1 CnocobeH ocywecTBNATb Hay4Hble WCCreoBaHus B obnactu
COBEPLUEHCTBOBAHNA TEXHOMOMMYECKNX MPOLLECCOB NPOU3BOACTBA NPOAYKTOB MUTAHMUS
N3 pacTUTENbHOIO Cbipbs

Ne

TecT (TecTtoBoe 3agaHue)
3agaHus

12. TouHYI0 MepHYIO Nocyay NPUMEHST AN ... (HECKONbKO OTBETOB):
NpuroToBneHns pabo4mx pacTBOpoB

NPUroToBNEHUsS CTaHAapTHbLIX PAacTBOPOB

oTtbopa npobbl uccneayemMoro pactesopa
pobaBneHns pacTBOPOB MHAMKATOPOB

n3mepeHunsi obbema pactesopa TUTpaHTa

o=

OTtBeT: 2, 3,5

13. ITocyna, koTopast OOJaCKUBAETCS EPE] TUTPOBAHUEM TUTPYEMBIM PaCTBOPOM
1. MepHas konba 4. MepHas nuneTka

2. xonba ans TMTpoBaHUs 5. MepHbIN UMNMHAP
3. bropeTka 6. XMUYECKMIA CTakaH

OTtBeT: 4

14 YKaXute BeCbl U MEPHYHO NOCYyAY A5 NPUrOTOBIEHNSA CTaHAAPTHOro pacTeopa.
1. TexHn4eckne BeCbl, MEPHbIV LIMIVHAP.




2. AHanuTuyeckme Becbl, MEPHbIA LUIMHAP.
3. TexHu4eckne Bechl, MepHasi konba.
4, AHanuTnyeckne Becbl, MepHas konba.

OtBeT: 4

15.

YkaxuTe owmnbky npu nogrotoBke 6opeTku Kk paboTte
1. 3akpenunu B WTaTMBE
2. ONonNocHyNM aHanu3npyeMbIM PacTBOPOM
3. «Hocuk» GropeTku 3anoNHUMN TUTPAHTOM
4. O6beM TUTpaHTa yCTAHOBWIIN Ha HYJIEBON OTMETKE

OTtBeT: 2

16.

YKaXute COOTBETCTBME WHOMKATOpPa M M3MEHEHUs LBeTa TUTPYEMOro pacrtBopa npw
PUKCUPOBAHUMN TOYKN IKBMBANEHTHOCTU C 3TUM MHOMKATOPOM:

OpMOXPOMOBbLIN YepHbIN T 1. BecuBeTHbIN — PO30BbLIV
®eHondTanevH 2. KpacHbIn— xenTbiv

Kpaxman 3. BUHHO-KpaCHbI — CUHUIA
MeTunoBbIn opaHXXeBbIN 4. T'ony6ow — 6ecuBeTHbIN

rpPON =

OTBerT:
1. ApnoxpomoBbIN YepHbin T 3. BUHHO-KpaACHbIN — CUHUW
2. PeHondTaneuH 1. BecuBeTHbIN — PO30BbLIN
3. Kpaxman 4. l'ony6oun — 6ecuBeTHbLIN
4. MeTUNoBbIN OpaHXeBbIN 2. KpacHbIN— XenTbin

17.

3agaya npoToNUTOMETpUM, pellaemMas B MPUCYTCTBUM UHAUKaTopa deHondTanemHa
(HeckonbKo OTBETOB):

1. NH,OH + HCI. 3. NH,OH + H,SO,.

2. HCI + KOH. 4. NaOH + HCOOH.

OTBeT: 2,4

18.

Cnocob dmKcupoBaHKs TOYKM SKBMBANEHTHOCTY B MEepMaHraHaTtoMeTpum
1. npvMeHeHue cneunduyeckoro nHanKaTopa Kpaxmarna
2. ©esanHaMKaTopHOe TUTpOBaHWE
3. npumeHeHue pedoKc-nHaukaTopa
4. npuMeHeHue peHongpTanenHa

OTtBeT: 2

19.

Mpn KOMMMEKCOHOMETPUYECKOM omnpedeneHMn oOLen XXeCTKOCTM BOAbl TUTPOBaHue
3aKaH4MBanu npu N3MeHeHn uBeTa TMTPyemoro pacreopa:

. 13 becupeTHOro B 6negHoO-po30BbLIN

. 3 moneToBoro B 6negHO-pO30BLIN

. U3 KOPUYHEBOIO B CONTOMEHHbIN

. U3 BUHO-KPACHOIo B CUHWUNA

AOWON -

OtBerT: 4.

20.

KaTnoHsl, onpeaendaemMblie METOOOM KOMIMINEKCOHOMETPUN (HeCKOJ'IbKO OTBeTOB)
1. K

Sk W
®
Q
N
+




OTBeT: 2, 4.

2. duKcnpoBaHME TOYKN IKBMBANEHTHOCTM MpPU TUTPOBaHUM CTOYHOW BOAbI, COAEpXaLLen
Bpomug HaTpusl, pacTBOPOM HuTpaTa cepebpa B MpMCYTCTBUM XpomaTa Kanus B KayecTse
nHamkatopa (Metog Mopa) npon3sogaT npw...

1. OOCTUXEHUM TUTPYEMbIM PACTBOPOM PO30BOrO LIBETA;

2. nepexofe useTta TUTPYEMON B3BECU M3 XXEMTOro B KPACHO-OpaHXEBbIN;

3. BbinageHum 6enoro ocaaka;

4. 0OCTUXEHUM TUTPYEMbIM PACTBOPOM CUHErO LiBETA.

OTtBeT: 2

22 OTHOCHTENbHas NOrpeLIHOCTb — 3TO.....

1. pasHOCTb Mexay W3MEpEeHHbIM 3HayYeHUeM onpeaensieMon BenUUMHbI U eé
WCTWHHBIM 3HAYEHMEM;

2. OTHOLUEHNEe Pa3HOCTU MEXAY U3MEPEHHbIM 3HAYEHUEM ONMpPeaenseMON BENMUYMHBI
N €€ NCTUHHBIM 3Ha4YEeHNEM K UICTUHHOMY 3Ha4YEHNIO U3MEPSEMON BENTUYUHDI;

3. pacxoxgeHune napannenbHbIX MU3MEPEHUI BENWUYMHbBI OPYT OT ApYra;

4. vacTHoe OT [JernieHusl CyMMbl MapannenbHblX W3MepeHu BenUYMHbI  Ha
KONMYECTBO U3MEPEHMUIA.

OTtBeT: 2
23 CXO,EI,I/IMbIMI/I O6beMaMVI I'Ipl/l TI/ITpOBaHI/II/I Ha3blBakOT napanneanble pesyanaTbl
TI/ITpOBaHI/Iﬂ, pacxom,qume Me>|<,uy KOTOprMI/I, He I'IpeBbILIJaeT
1.1 cMm. 3.0,5 cm®.
2. 0,001 c™m®. 4.0,1 cv®.
OTtBeT: 4

Kputepun n LWKanbl OLEHKN:

MpoueHTHasa wkana 0-100 %; oTmeTka B cucteme
«Hey[oBneTBOPUTENbHO, yAOBNETBOPUTESIbHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyOoOBnNETBOPUTENLHO;

60-74,99% - ynoBneTBOpUTENLHO;

75- 84,99% -xopowlo;

85-100% - oTnnyHo.

3.1.2. Tecmecmoesie 3adaHus (015 umo208020 3adaHusl)
3.1.2.1. Wughp u HaumeHoBaHuUe KOMIemeHyuu

OrlK-2 CnocobeH NpMMEHATb OCHOBHbIE 3aKOHbl M MeTOAbl UCCnenoBaHWmn
€©CTECTBEHHbIX HayK Ansi peleHns 3agay npodeccmMoHanbHOM eaTenbHOCTH

Ne
sananms TecT (TecToBOE 3agaHue)
24. YKaxute COOTBETCTBME MeXAy OfnTMYEeCKMM MEeTOAOM aHanusa W aHanuTU4ecKuMm
CUrHanom:
1. nongpumeTpus 1. onTnyeckas NIOTHOCTb
2. pedbpakTomeTpus 2. NIHTEHCUBHOCTb U3Ny4YeHNs
3. POTOANEKTPOKONTOPUMETPUSA 3. nokasaTenb NpenomMneHnst
4. hoTOMETpUS NNnameHm 4. yron BpaLleHus
OTBer:
1. nonapumeTpus 4. yron BpaweHusa
2. pecdpakTomeTpus 3. noKasaTtenb nperfioMseHus
3. choTo3aNEeKTpoKONoOpUMeTpUs 1. onTnU4eckasi NNIOTHOCTb




4. CbOTOMeTpVISI nnamMmeHun 2. M(HTEHCUBHOCTb nany4vyeHuaA

YKaXXnte COOTBETCTBUE MEXAY INEKTPOXMMNYECKMM METOAOM aHanmsa U aHannTu4ecKnm

25.
CUrHarnom:
1. amnepomMmeTpuyecKkoe TUTPOBaHUE 1. noTeHUMan MHOMKATOPHOrO 3MeKTpoaa,
pH
2. noTeHUMomeTpus 2. 3NeKTPoNpPOBOAHOCTL pacTBopa
3. KOHOYKTOMETpUS 3. npegenbHbii AU dY3NOHHBINA TOK
OrBer:
1. aMmnepomeTpuyeckoe TUTpoBaHme 3. npeaenbHbIN ANGpPY3MOHHbIN TOK
2. noTteHuMomeTpuA 1. NnOTeHUMan MHAMKaATOPHOro 3JIeKTpoAaa,
pH
3. KoHOyKTOoMmeTpus 2. 3N1eKTPONPOBOAHOCTb pacTBoOpa
26. Kakue tbakTopbl BNUSIOT Ha NokasaTternb npenomneHms ceeta?
1. lMnoTHOCTL pacTBopa, TOMLWKUHA Crlosl.
2. Temnepatypa, ANvHa BOSHBbI.
3. OnTuyeckasi NNOTHOCTb, KOHLIEHTpaLMSI.
4. [nanekTpnyeckast NPOHMLAEMOCTb, TOMLLMHA CIOS.
OTtBeT: 2
27. Ha kakoih 3aBMCMMOCTM OCHOBAH KOJNTIMYECTBEHHbIN NONSIPUMETPUYECKUIA aHanNun3?
1. a=f(A). 3. a=f(g).
2. a=f(c). 4. n=f(c).
OTBeT: 2
28. Ha kakoih 3aBMCUMOCTM OCHOBAH KOJNTIMYECTBEHHbIN pedpakTOMETPUYECKNA aHann3?
1. a=f(A). 3. a=f(g).
2. a=f(c). 4. n=f(c).
OTBeT: 4
29. Ykaxute coopMyny Ansi pacyeTa yrna BpalleHUsa nnocKoCTM nonsipmusaumm ceeTa.
20
1.[a]D20:a.£.c. 3. ocz[a]D L-c.
0 a-f-c 20
100 c
OTBeT: 3
30. dakTopom, OT KOTOPOro 3aBUCUT BENIMYMHA CKavka Ha KPMBOW MOTEHLMOMETPUYECKOro
aunManuMeTpUYECKOro TUTPOBaHMS, SIBNSETCS .....
1. BblOpaHHLIN MHAMKATOP
2. KOHLEHTpauuu onpeaensiemMoro BellecTsa 1 TUTpaHTa
3. noTeHuman BbIGPaAHHOroO 3NEKTPOAa CPpaBHEHUS
4. noTeHuuwan BblIOpaHHOIro NMHANKATOPHOrO anekTpoaa
OTBeT: 2
31 . I/I3MCHCHI/I€ IIOTCHIIMAJIa CTCKIIAHHOT'O SHCKTPOJIa HpOI/ICXOJj[I/IT HpI/I N3MCHCHHUU B paCTBOpCZ
1. pH 2. pK; 3. pT;
4. E; 5. pMe; 6. Chus;
OTBeT: 1,6

32.

— J3TO MeTo[ I'IpﬂMOIZ noteHUnomeTpun, B KadeCctBe WHAOUKATOPHbIX




NPUMEHAKTCA NOHOCENEKTUBHbIE 3JTIEKTPOAbI.

OtBeT: MoHOMeTpuUA

33 IIpu noHOMETPHUUECKOM OIpEEICHUH XJIOPU/Ia HATPUSI TPUMEHSIOT Hapy JIEKTPOIOB:

3. XnopuacepebpsiHbIi HACbILLEHHbIN

1. MNaTUHOBBLIN U CTEKNAHHbIN . .
n xrnopuacepebpsHbI HEHACHILLEHHbIN

2. [MnaTuHOBbIN 1 4. Na-cenekTuBHbIV 1 xropuacepedpsHbIn
xnopuacepebpsHbi HEHACBILLEHHbIN HaCbILLEHHbIN
OTBerT: 3,4
34 MeTon onpedeneHusl BeLLECTB, OCHOBAHHbLIN Ha WX PasnNMyHOM  CNocobHOCTU

apcopbupoBaTtbcs, Ha3blBaeTCs
1. Tonorpadmen
2. XpomaTtorpaduen
3. cnekTporpadmen
4. nonsporpaduen

OTtBeT: 2

35 YKaxnTe OCHOBHOEe TpeboBaHWE, NpedbsiBNSEeMOe K HEMNoaBWMXKHOM (hase B rasoBOK
Xpomarorpaduu.

1. CnocoGHOCTb pacTBOpPSTL ONpeaensiemMble BeLlecTsa.

2. VHepTHOCTb K onpeaenseMbiM BELLECTBAM.

3. Hebonbliasa BA3KOCTb.

4. Bblcokasi CENeKTUBHOCTb MO OTHOLLEHMIO K ornpeaensieMbiM BeLecTBaMm.

OTtBeT: 4

36. Ona nepeBoga kKaTuoHuMTa B akTuBHyl H-cpopmy Heobxogmmo wmcnonb3oBatb
pacTBOp CUSIBHOM KUCIOTbI C BbICOKOW KOHLEHTpauunen?
1. [a, TaK KaKk MOHbl BOAOPOAA MMEKT HanbornbLLyo COPOLMOHHYI0 CNOCOBHOCTD.
2.[1a, TaKk KaK MoHbl BOAOPOAA NMEIT HaMMEHbLLYIO COPOLIMOHHYHO CNOCOBHOCTb.
3.0a, TaK kak Takue pacTBOpbl ABMATCA CTaHOAPTHBIMU.
4.HeT, MOXXHO NPUMEHSTb pa3baBneHHble pacTBOpPbI CnadbiX KUCMOT.

OTtBeT: 2

3.1.2.2. UWugp u HaumeHo8aHUe KOMNemeHyuu

MKB-1 CnocobeH ocywecTBNATb Hay4Hble MWCCregoBaHus B obnactu
COBEPLUEHCTBOBAHNA TEXHOMOMMYECKNX MPOLLECCOB NPOU3BOACTBA NPOAYKTOB MUTAHUS
N3 PacTUTENBHOIO Cbipbs

Ne
TecT (TecTtoBoe 3agaHue)
3apaHus
Kakne anemeHTbl MOXHO onpeaensTb MeToaoM hoToMeTpust nnameHn?
1. Hatpuir, cBuHel,. 3. KobGanbT, cepebpo.
2. Xeneso, vegpb. 4. Kanun, 6apui.
37.
OTBerT: 4
38. Kakoln  anektpod  NpUMeEHsieTcs B KayecTBe  3rekTpoda  CpaBHEHUsI  npwu
NOTEHLMOMETPUYECKOM TUTPOBAHNMN?




1. CepebpsiHbin. 4. XnopuacepeOpsiHbI HacbILWEHHbIN.
2. MNnaTnHOBbIN. 5. XnopuacepebpsHbii HEHACbILLEHHbIN.
3. VloHOCENEeKTMBHbIN. 6. CTeKnsaHHbIN

OTBeT: 4

39.

B kayecTBe WHOMKATOPHOIO OMEKTPOAa B KWUCMOTHO-OCHOBHbBIX Peakumuax MpUMEHsIoT
anekTpoa.

OTBeT: CTeKNAHHbIN

40.

OuddepeHumanbHY0 KpUBYHO TUTPOBaHUS B NOTEHLUUMOMETPUN CTPOAT AN4....
Ans BblOboOpa nHamKaTopa;

[Ons1 TOYHOro YCTaHOBMNEHUst 06bema TUTpaHTa B TOYKE SKBUBANEHTHOCTMY;
yCTaHOBMEeHUs 00racTu cKayka Ha KpUBOW TUTPOBaHWS;

NU3MepeHnss paBHOBECHOIO 3MEeKTPOAHOro NoTeHunana;

YCTaHOBMEHNA NPUPOabLI AneKkTponuTa.

Nk W =

OTtBeT: 2

41.

O6bekTbl aHanu3a meToga poTO3NEKTPOKONIOPUMETPUS.
1. OKpalleHHble KOnnougHble pacTBopbI.
2. UCTVHHbIE OKpaLLEHHbIE PacTBOPbI.
3. 6e3BogHbIE UCTUHHbIE PACTBOPHI.
4. B6ecuBeTHbIE UCTUHHbIE PacTBOPbI

OtBeT: 2

42.

YKaxuTe nocrnegoBaTenbHOCTb OCHOBHbIX aTanoBs aHanmaa
POTO3NEKTPOKONIOPUMETPUYECKMM METOAOM

. OnpeaeneHne KoHLUEeHTpaummn onpeaensemMoro BellecTsa

. BbIDOp KIOBETHI

. BbIBOp poTOMETPMYECKOrO peareHTa

. Bbibop cBeTounbTpa

. MOCTPOEHNE rpagynpoBOYHOro rpaduka

AP WN -
AP WN -

OTBerT:

3. BbIOOp (hoTOMETPUUYECKOro peareHTa

4. BbIObOp cBeTOhUNbLTPa

2. BbIOOp KlOBeTbI

5. nocTpoeHue rpagyMpoBoOYHOro rpaduka

1. onpeaeneHne KOHUEHTpPaUMK onpeaensieMoro BelecTsa

AbhwOdN -

43.

CnekTpanbHasi xapakTepucTvka pactsopa B (poTO3neKkTpokonomeTpum Heobxoanma ans
1. pacyeTa MOMsipHOro koadpdumLmMeHTa CBETOMOMMOLLEHNS
2 BblibOpa paboyer AnvHbI BOMHbI (cBETOMUNBLTPA)
3. BblIOOpa KloBEThI
4 HaxoXOeHUs KOHLeHTpaLumn pacTeopa

OTtBeT: 2

44,

YKaxuTe BeLLecTBa, KOTOPbIE MOXHO aHanM3MpoBaTb METOAOM MONAPUMETPUN:
1. Xnopwug HaTpus
2. [nwokosa
3. ®pykro3a
4. bBeHson




5. LWaBeneBas kncnota
6. Caxaposa

OTBeT: 2,3,6

45 Ons onpeneneHna coagepxxaHuma B o6pa3u,e Xnopvga Hatpua Ha aHUMOHUTE HYXHO
NpoOBECTN peaKuunto:

1. RAnH +NaCl — RAnNa +HCI.
2. RKtOH +NaCl ~7 RKtCl + NaOH.
3. ROH +NaCl —> RNO3 + NaOH.
4. RHOH +NaCl — CIRNa + H20.

OTtBeT: 2
46. Ecnn uyepes KOMOHKy, 3anorfiHeHHyt aHuoHuTom B OH-copme, mponyctutb pacTBop
xnopuga kanus, 1O anatom byaeTr pactBop . (xMuMunyeckyto copmyny BBeECTU

3arnaBHbIMn N1aTUHCKNMUN 6yKBaMI/1).

OtBeT: KOH

47. B kakon nocrnenoBaTenbHOCTM BbINOQYT CAMPTbI U3 KOMOHKW, €Crv pacTBOPUMOCTb B
HenoABWXHON xuakon ¢ase ybwieaeT B pagy CsH;OH > C,Hs0H > CH;OH.

1. CsH;OH; C,Hs0H; CH;0H;

2. CH30H; C;HsOH; CsH,0OH;

3. C;H;OH; CH;0H; C,HsOH,;

4. C;HsOH; CH30H; C3H;OH.

OTtBeT: 2

Kputepun n Lwkanbl OLEHKN:

MpoueHTHaga wkana 0-100 %; oTmeTka B cucteme
«Hey[oBneTBOpUTENbHO, YAOBNETBOPUTENIbHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyOOBRNETBOPUTENLHO;

60-74,99% - ynoBneTBOpUTENLHO;

75- 84,99% -xopoLwuo;

85-100% - oTnn4Ho.

3.2 3adayu
3.2.1. 3a0ayu (Ons KonsoKkeuyma)
3.2.1.1. Wugpp u HaumeHoBaHuUe KOMIemeHyuu

OlK-2 CnocobeH NpMMEHATb OCHOBHblE 3aKOHbl M MeTOoAbl WUCCnegoBaHui
€CTECTBEHHbIX HayK ANl peleHmns 3agay npoeccmoHanbHON eATeNbHOCTH

Ne
TecT (TecToBOE 3agaHue)

3ajaHus
48. Ons npurotoBneHna 2 am® pactBopa xnopupa HaTtpua ¢ Tutpom 0,002900 r/cm?®
HeobxoauMma HaBeck r. (omeem ripugecmu ¢ MoYHOCMbI0 00 decsimebix)
OTtBeT: 5,81

PeweHune: m =T-V = 0,002900 r/cm® - 2000 cm*=5,8 1

49 Macca HuTpaTa HaTpus, Heobxoaumas ans npurotoeneHus 400 cm® pacTBopa ¢ MONSPHON
KOHLeHTpaumen Bewectsa 0,5 Mmonb/am®, coctasnsaeT r




1.15 3.68
2.34 4.17

OtBerT: 4.

PeweHue: m = ¢-V-M(NaNOs) = 0,5 monb/am® - 0,4 om® -85 rIMonb=17r

50.

Macca rmgpokcnga kanua, copgepxawero B 10 n ero pactsopa, 3HayeHue pH
KoToporo paBHo 11, coctasnser r (e = 1) (omeem ggedume ¢ MOYHOCMbIO
00 combix).

PeweHue:
pH =11, cnepoBatenbHo pOH = 14 — 11 = 3, cnepoBaTtenbHo ¢(KOH) =
102 = 0,001 monb/am?®

m = ¢-V-M(KOH) = 0,001 monb/am® - 10 am* -56 r/monb= 0,56 r

51.

Kakon o6bem Boapbl (cm®) Heobxogammo pobasute k 20 cm® 0,1 monb/am® pacTBopa
YKCYCHOM KMCNOTbI, 4TOBbI nonyunts 0,05 monb/am?® pactsop?
1.10. 3.15
2.20
4. 40.

OtBerT: 2.

PeweHune: Vo =cq - Vi / c2 = 0,1 mons/am® - 20 cm® / 0,05 monk/am® = 40
cm®
V(H,0) =V, -V, =40 cm*® - 20 cm® =20 cm®

52.

Mpu TWUTPOBaHWM pacTBOpa LWABENEBOW KUCNOTbI PacTBOPOM rMApoKcuaa HaTpusi C
MONspHOM  KoHueHTpauven 0,1 monb/am® nonyyeHbl criegylowme pesynbTaTbl:
V4 =10,00 cm®, V2 =9,20 cm®, V3 =9,40 cm®, V, = 9,50 cm®, Vs = 9,40 cm®, Ve = 9,45 cm®.
BbibepeTe 13 NonyyYeHHbIX pe3ynbTaToB cXxoAnMble 06beMbl U paccunTanTe maccy
LaBerneBow KUCIOoThI (omeem egedume ¢ Mo4YHOCMbIO 00 OecAMUMbICYHbIX)

OtBeT: 0,0425T

PeweHue: Cxoamnmble 06 beMbl OTNMYAKOTCA APYr OT Apyra He 6onee
yem Ha 0,10 cm*:

V; =9,40 cm®, V, = 9,50 cm?, Vs = 9,40 cm?, Ve = 9,45 cm®.

V., (NaOH) = (9,40 cm*+ 9,50 cm® + 9,40 cm® + 9,45 cm®)/4 = 9,44 cm®

m(H:C.0,) = c(1/1NaOH).V(NaOH)-M(1/2H.C.0,) = 0,1 monb/gm®
0,00944 am® -45 r/imonb= 0,0425r

53.

Ha tutposaHue 10,0 cm® muHepanbHon Boawl 3aTpadeHo 10,50 cm® 0,020 monb/am®
pactBopa komnnekcoHa lll. XKecTkocTb aHanuMaupyemon BOAbl COCTaBnseT
MMonb/am®. (omeem egedume ¢ moyHoCmbio 00 Uesloeo yucna)

OTBeT: 21 MmMmonb/am®

PeweHnue: Q = c(1/1NazH.Y) - V(Na:H:Y) - 1000 / Vg =
0,020 monb/am® - 10,50 cm® - 1000/ 10,0 cm® = 21 mmonb/am?®

Kputepun n LWKanbl OLEHKN:

MpoueHTHaa wkana 0-100 %; oTmeTka B cucteme
«Hey[oBneTBOpUTENbHO, yAOBNETBOPUTESIbHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyOOBNETBOPUTENLHO;




60-74,99% - yOooBneTBOPUTENLHO;
75- 84,99% -xopoLuo;
85-100% - oTnm4Ho.

3.2.2. 3ada4u (Onss umoeoeol 3ada4u)
3.2.2.1. Wughp u HaumeHoBaHuUe KOMMemeHyuu

OrlK-2 CnocobeH NpMMEHATb OCHOBHbIE 3aKOHbl M METOAbl UCCneLoBaHWin
€©CTECTBEHHbIX HayK Ans peleHns 3agay npodeccmoHanbHON AesaTenbHOCTH

Ne

TecT (TecTtoBoe 3agaHue)
3agaHus

54 Mo AaHHLIM MOTEHLMOMETPUYECKOTO TUTPOBaHWA 7 cM® pacTBopa CEepHOW KUCMOThI
pactBopom NaOH ¢ monsipHoit KoHUeHTpaLuuen skeusaneHTta 0,1 monb/am®

V(NaOH) 3,0 3,1 3,2 3,3 3,4 3,5 3,6 3,7
pH 1,5 1,6 1,9 2,7 4,5 9,7 10,1 10,3

MOXHO 3aKMOUYUTb, YTO MOMNSPHAs KOHLIEHTpaLMS 9KBUBaNeHTa CEpHOW KUCMOTbl B
pacTBope cocTaBnseT monb/am® (omeem esedume ¢ MOYHOCMbIO OO
combix).

OtBerT: 0,05 monb/gm?®

Pemenue:
V(NaOH) 3,0
pH 1,5

3,6 3,7
10,1 10,3

-
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-
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ApH / AV -

(1,6-1,5)/0,1
(1,9-1,6)/0,1
(2,7-1,9)/0,1
(4,5-2,7)/0,1
(10,1-9,7)/0,1
(10,3-10,1)/0,1

™l (9,7- 4,5)/0,1

1 3 8 18 4 2
MakcumanbHoe u3ameHeHue paudcepeHumana ApH [/ AV
HabniogaeTcs npu ao6asneHun o6bLema pactesopa NaOH 3,5 cm?®.
c(1/2 H;S04) = c(1/1NaOH) -V(NaOH) / V(H.SO,) = 0,1 monb/am® -
3,5cm®/ 7 cm® = 0,05 monb/am®.

AN

55. Ecnu npu noTteHuuMomeTpuyeckom TUTPOBaHUM pacTBopa, COAepXallero CMecb
rMOpOKCUO0B HaTPUst 1 aMMOHWS, 0 NEPBOW TOYKM 3KBUBANEHTHOCTU M3pacxodosaHo 4,5
cm®, oo BTopoit — 8,0 cm® pacTBopa COMSAHOM KWUCMOTbI C MOMSAPHOW KOHLEHTpaLMen
skBuBaneHta 0,1050 monb/om®, TOo macca NH,OH B aHanusMpyemom pacTBope
cocTaBnser (r) (oTBET BBEOUTE C TOYHOCTBIO A0 AECATUTBICSAYHbIX).

OTBeT: 0,0129 r

PelueHue:

m (NH4OH) = ¢ (1/1HCI)-V)HCI)-M(1/1NH,OH) = 0,1050 monb/am® -
(0.008 — 0.0045) am® - 35 r/monb = 0,1050 monw/am® - 0,0035 am® - 35
r/monb= 0,0129 r

56. Ecnu Ha xpomatorpamme u0,5(1)=0,7 cm, h(1)=7,2 cm; n0,5(2)=0,4 cm, h(2)=3 cm;
u0,5(3)=0,9 cm, h(3)=7,1 cMm, TO copepxaHMe MEepBOro KOMMOHEHTa B aHanvM3npyemomn
CMeCH, paccyMTaHHOe MeTodOM HOPMWPOBKW, COCTaBriseT % (oTBeT BBEOuUTE C
TOYHOCTbIO 40 AECATbIX)

OTBeT: 39,9%




PeweHue:

S(1) = p0,5(1) - h(1) = 0,7 cm - 7,2 cm = 5,04 cm2
S$(2) = u0,5(2) - h(2)=0,4cm-3 cm =1,2 cm2
S(3) =p0,5(3) - h(3)=0,9cm - 7,1 cm = 6,39 cm2

o(1) = S(1) - 100 / [S(1) + S(2) + S(3)] = 5,04 / (5,04 + 1,2 + 6,39) = 39,9%

KpuTepumn n Wkanbl OLEHKN:

MpoueHTHasn wkana 0-100 %; oTmMeTka B cucteme
«Hey[oBneTBOPUTENbHO, yAOBNETBOPUTENIbHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyoOBNETBOPUTENLHO;

60-74,99% - yooBNETBOPUTENLHO;

75- 84,99% -xopoLlo;

85-100% - oTnn4Ho.

3.3 Ketic-3adaHus (acce)
3.3.1. Kelic-3a0aHusi (3cce) (Ons1 KOIIo0Keuyma)
3.3.1.1. Wugpp u HaumeHoB8aHUEe KOMemeHyuu

OrlK-2 CnocobeH NpMMEHATb OCHOBHbIE 3aKOHbl M METOAbl WUCCnegoBaHWMn
€©CTECTBEHHbIX HayK Ans peleHns 3agay npodeccnoHanbHOM AesTenbHOCTH

Ne

TecT (TecTtoBoe 3agaHue)
3agaHus

57. CopepxaHne YKCYCHOM KUCIOTbl B TEXHWYECKOM STUMOBOM CNUPTE COrfacHo
FOCTy He momkHo npesbiwatbe 10,0 mMr/aM®. YkaxuTte, Kakon MakcumarnbHbli 06beM
pacTBopa rMapoKcuaa HaTpus ¢ MOMApHOW KoHueHTpaumen 0,01 monb/am® MoXeT BbiTh
3aTpayeH Ha TutposaHue 100 cm® aHanuanpyemoro cnupTa, YToBbl OH COOTBETCTBOBA
FOCTy. Mpy TUTPOBaHUN NPUMEHSANN BIOPETKY BMECTUMOCTbIO 25 cm®,

PeweHune:
1. 10 mr/am® = 0,00001 r/cm®
2. MakcMmanbHO gonyctumas macca yKcycHou kucnotbl B 100
cm® aHanusupyemoro cnupTa:
m (CH;COOH) = T-V = 0,00001 r/cm® - 100 cm*®* = 0,001 r
3. V(NaOH) = m(CH;COOH) /[ M(1/1 CH;COOH) - c(1/1NaOH)] =
= 0,001 r/ [60 r/monb 0,,01 monk/gm®] = 0,00167 gm® =1,67 cm®.
4. Tak Kak To4yHOCTb 6ropeTku Ha 25 cm?® coctaBnsiet 0,05 cm3, To
06beM 1,67 cM® 3TOMN GLOPETKON U3MEPUTb Herb3sl.
CnepoBaTenbHO, MakKcumanbHbIM 00bemM pacTBopa rugpokcuaa
HaTpuA, npu KOTOpPOM aHanuM3npyembIin cnupt oymer
cooTBetcTBoBaTh FOCTy, coctaBnsier 1,65 cm>.

58 CopepxaHne noBapeHHOW conn B KabaykoBOW MKPe AOMKHO HaxoauTbCsa B
npegenax 1,2 — 1,6 % macc. CoenanTte BbIBOL O KadecTBe MpoAyKTa Mo aTOMY
nokasaTtesnto (COOTBETCTBYET — HE COOTBETCTBYET), €CNIN Ha TUTPOBAHME BbITSXKKN U3
HaBecku maccoi 10,0 r pacxoayetca 14,50 cm® pacTBopa TUTpaHTa C KOHLEHTpaLuen
0,1502 monb/am®.

PeweHue:
1. Macca noBapeHHOM cONMM B TUTPYEMOM BbITSXKE W,
cnepoBaTtenbHo, B 10,0 r kaba4ukoBOM UKpPbI:
m (NaCl) = V(AgNOs;) - c(1/1AgNOs;) - M(1/1 NaCl)] =
= 0,0145 am® - 0,1502 monb/gm® - (23+35,5) =0,1274 r.
2. MaccoBas pOonA nNOBAapeHHOM conM B KabaykoBoM MKpe
COCTaBNnAeT:




® = m(NaCl) - 100% / m o6pa3ua =
0,1274r -100% /10,0 r = 1,27 %.
MaccoBas pgons noBapeHHOW CONM HaxoAuTCcA B npAaenax
AonycTumoro uHtepBana. CnegoBarenbHO, NPOAYKT COOTBETCTBYeT
TpeboBaHNAM.

KpuTepun n Wkanbl OLEHKN:

MpoueHTHasn wkana 0-100 %; oTmMeTka B cucteme
«Hey[oBneTBOPUTENbHO, yAOBNETBOPUTENIbHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyoOBNETBOPUTENLHO;

60-74,99% - yooBNeTBOPUTENBHO;

75- 84,99% -xopowlo;

85-100% - oTnn4Ho.

3.3.2. Kelic-3adaHus (3cce) (5151 umo208020 3a0aHusl)
3.3.2.1. Wugpp u HaumeHoB8aHUe KOMemMeHyuu

OlK-2 CnocobeH NpMMEHATb OCHOBHbIE 3aKOHbl M METOoAbl WUCCnegoBaHWin
€CTEeCTBEHHbIX HAaYK ANs pelleHust 3agay NnpodecCcnoHanbHOM AesaTenbHOCTU

Ne

TecT (TecTtoBoe 3agaHue)
3agaHus

59. Kakon hoTomeTpmnyeckun peareHT Hy>HO BbIbpaTb ANA aHanu3a pacTBopa C MOMSIpHOM
KoHueHTpaumen 0,001 monb/gM3 B KloBeTe C TOMWMHOM nornowiatowiero crost 50 mm,
€CIN M3BECTHO, YTO MOMSPHbIA KOI3MULMNEHT CBETOMOIMOLWEHUA (OTOMETPUYECKOTO
peareHTa A coctasnsieT 1, B - 10, C - 100, 1 — 1000.

PeweHue:
=g-l-c

A(A)=1-5cm- 0,001 monb/am3 = 0,005

A(B)=10-5cm- 0,001 mons/am3 = 0,05

A(C)=100:-5cm 0,001 monb/am3 = 0,5

A () =1000-5cm- 0,001 Mmonb/aM3 =5

POTOINEKTPOKONOPUMETP AaeT AOCTOBEpPHble pe3ynbTaTbl B
MHTepBane ontuyeckon nnotHoctn 0,1 -0,8. CnegoBaTenbHO, Npu
AaHHbIX YCNOBUSAX HYXHO BblbpaTb dpoToMeTpmuyeckun peareHt C.

60. B kayecTBe npoTpaBUTENs CEMbXO3KyNbTyp MNPOTUB rpubKOBbIX 3aboneBaHun
npumMeHsieTca rekcaxnopbenson (MXB). Moporosas koHueHTpauusa MXB Anst KponvKkoB
cocTtaBnsieT

9 Mr/m®. YpaBHeHWe rpagyMpoBOYHOrO rpadmka ansa ero onpeneneHvst B Bosgyxe nmeet
Bua: S (cm?) = 0,055 * C (mr/m®). OueHnTe onacHoCTb kopMma, ecnv napameTpbl nuka MXB
Ha XpomaTorpaMmme paBHbl: BbICOTa N1Ka = 7,8 MM; LUMPUHA NUKA Yy OCHOBAHUS — 5 MM.

PeweHue:

1.S=1/2-h-a=1/2-7,8 MM - 5 mm = 19,5 mm2 = 0,195 cm?

2. lNo ypaBHeHUIO rpagyvupoBOYHOro rpacuka:
c=S/0,055=0,195/0,055 = 3,54 mr/m°.

3. 3,54 mrim®* < 9 wmr/m’. CnegoBaTenbHO, KOpM 6e30MacHbIN.
CopepxaHme B HeM rekcaxsiopbGeH3ona HuXe MNOpPOroBomn
KOHLUEHTpauMmn Ans KPOJIMKOB.

KpuTepumn n Wkanbl OLEHKN:

MpoueHTHas wkana 0-100 %; oTmMeTka B cucteme
«Hey[oBNeTBOPUTENbHO, yAOBNETBOPUTENIbHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyoOBNETBOPUTENLHO;

60-74,99% - yooBNeTBOPUTENBHO;

75- 84,99% -xopowlo;



85-100% - oTnn4Ho.

3.4 CobecedosaHue
3.4.1. CobecedosaHue (8onpochki OJisi KOJIIOKeuyMma
3.4.1.1. lWughp u HaumeHoBaHUe KOMMemeHyuu

OrlK-2 CnocobeH NpMMEHATb OCHOBHbIE 3aKOHbl M METOAbl MUCCnenoBaHWin
€©CTECTBEHHbIX HayK Ans pelleHns 3agay npodeccmoHanbHOM AesTenbHOCTH

Ne
dopmynupoBka Bonpoca
3agaHus pMynp P
61 Cnocobbl BbipaXeHust KOHLLeHTpaumMmM pacTBopoB. [lepexof oT ogHoro cnocoba BbipaXKeHus
KOHLIEHTpaLMN K Apyrnm
62 3akoH akBMBaneHToB. [pMMeHeHe B TUTPUMETPUYECKOM aHanNmnse.
63 Knaccudvkauum TMTpumMeTpmuyecknx MeTogoB no TUny peakumm B OCHOBE MeToAa.
64 MeToabl KMCNOTHO-OCHOBHOIO TUTPOBaHWS: BbIOOP MHAUKaTOpPA.
65 lMepmaHraHaTtomeTpus. YCnoBums nepmMmaHraHaToMeTPUYECKMX onpeaeneHuni.
66 WogomeTpus. Ycnosus nposBegeHns aHanmsa.
67 MeTog Mopa. MexaHuam (prKCUpoBaHNA TOYKM SKBMBANEHTHOCTH.

3.4.1.2. Wlugpp u HaumeHoBaHUe KOMMemeHyuu

MKB-1 CnocobeH ocCywecTBNATb Hay4Hble WCCregoBaHUs B obnacTtu
COBEPLUEHCTBOBAHNA TEXHOMOMMYECKNX MPOLLECCOB NPOU3BOACTBA NPOAYKTOB MUTAHMUS
N3 pacTUTENbHOIO Cbipbs

Ne
TecT (TecTtoBoe 3agaHue)
3agaHus

68 ToyHasa n HeTOYHast XMMndeckas nocyga. HasHauyenue, npasuna paboThbl.

69 MepBuyHbIE cTaHgapTHble pacTBopbl. CTaHgapTHble (yCTaHOBOYHbIE) BeLlecTBa.
OcoBEeHHOCTM NPUIrOTOBNEHMS.

70 dukcaHanbHble pacTBopbl. OCOGEHHOCTU MPUTOTOBIEHMS.

71 [MoHATMA TOYHOCTU aHanm3a. ABCOMTHAs U OTHOCUTENbHAs OLLNOKM.

72 MeToabl  KMCMOTHO-OCHOBHOTO  TUTPOBaHWUS.  TUTpaHT, CTaHOapTHOe  BELLECTBO,
onpegensiemble BeLEeCTBa.

73 lMepmaHraHatoMmeTpusi. TUTPaHT, CTaHAAPTHBIN pacTBOp, onpeaensdemMble BeLleCcTBa.

74 3amecTutensHoOe TUTPOBaHUE.

75 O6GpaTHoe TUTpoBaHWe (TUTPOBaHKE MO OCTaTKY)

76 WopomeTtpus. TutpaHT, CTaHO4apTHBIN pacTBOp, onpeaensiemMble BeLLeCcTBa.

77 KomnnekcumeTtpuyeckoe TUTpoBaHWe. TUTPaHT, CTaHOapTHbI pacTBop, onpegensemMble
BeLLeCTBa.

78 >KecTkocTb BOAbI. YCNOBUSA onpeaeneHus.

3.4.2. CobecedoeaHue (8onpochni Osisi UMO208020 3a0aHusi)
3.4.2.1. Wugpp u HaumeHoB8aHUe KOMemeHyuu

OrlK-2 CnocobeH NpMMEHATb OCHOBHbIE 3aKOHbl M METOAbl WUCCnegoBaHWMn
€©CTECTBEHHbIX HayK Ans peleHns 3agay npodeccnoHanbHOM AesaTenbHOCTH

Ne
TecT (TecTtoBoe 3agaHue)

3agaHus
79 Knaccudukauusa pumsmnko-xmumMmnyeckux MeToA0B aHanmsa.
80 doTtoanekTpokonopumeTpus. CyuHocTb MeToaa. OCHOBHOWM 3aKOH CBETOMOrMOLLEHUS.

81 PedpaktomeTtpusa. CywHOCTb MeToga. AHanUTUYeckuin curHan. Ousmyecknin CMmbicn




nokasaresgd nperioMmneHumna.

82. MonsipumeTpus. CylwHOCTb MeToaa. AHanNUTUYeCKMn curHan. 3akoH buo.
83. [MoTeHuMoMeTprYECKOE TUTPOBAHNE. VIHOMKATOPHbIE 3NEKTPOoab!.

84. NoHomeTpus. MoHUTBI.

85. Xpomartorpacua. Knaccudukaums no MexaHuamy pasgeneHust.

3.4.2.2. Wlugpp u HaumeHoB8aHuUe KOMIemeHyuu

MKB-1 CnocobeH oOcCywWecTBNATbL Hay4Hble UccnegoBaHus B obnactu
COBEpPLUEHCTBOBAHUS TEXHONOMMYECKMUX NPOLLECCOB NPOM3BOACTBA NPOAYKTOB MUTAHUSA
N3 PaCTUTENBHOIO Cblpbs

SaL'],\l:HI/IFI TecT (TecTtoBoe 3agaHue)
86. MeToa rpagynpoBoyHoro rpaduka.
87. TuTpoBaHUE C MHCTPYMEHTarbHbIM (PUKCUPOBAHNEM TOYKMN IKBUBANIEHTHOCTM.
88. MoTeHumMomeTpuyeckoe TuTpoBaHMe. OO6paboTka MNONMYyYEHHLIX 3KCMEPUMEHTANbHbIX
OAHHbIX.
89. doTo3NEKTPOKONOPUMETPUS. ANropuTM NPOBEAEHMS aHanns3a.
90. PedpaktomeTpus. NpoBeaeHre KONUYECTBEHHOrO aHanmaa.
91. NaoeHTndukaums BeLecTs METOLOM MONSPUMETPUN.
92. KonnuyecTtBeHHOe onpegeneHve caxaposbl METOAOM MOMASPUMETPUN.
93. lMnockocTtHasa xpomartorpadua. KadecTBeHHbIN 1 KONUYECTBEHHbIN aHanums.
94. "a3oBasa xpomartorpadus. AHaNM3 xpomaTorpaMmmbl.
95. MoHoobmeHHasi xpomaTtorpacdms. OnpegeneHve kaTmoHa B BOOHOM pacTBOpe.

Kputepuu 1 LwKanbl OLeHKN:

- OUEeHKa «3auYTeHO» BbiCTaBnseTcs oby4yalolleMycsl, eCliu OH OPUEHTUPYETCS B MmaTtepuane,
OTBETWST Ha BCe BOMpOCbl, JOMYyCTMB He Gonee 4 owubok B oTBeTe, pa3obparncs B YCroBUM Keiic-
3aflaHus, NpU peLleHny NPUMEHUN HyXHble POpMYIrbl, MOMYyYMN NPaBUmbHbLIA OTBET UMK, NPU HaNMYUK
OLUNGKM, CyMen ee UCMPaBUTb.

- OUeHKa «He 3a4YTeHO» BbICTABMSETCA O0Oy4aloleMycsi, ecnii OH He OpUEeHTUpyeTcs B
maTtepuarne, OTBETWI He Ha BCe BOMpPOChI, 4onycTun 6onee 4 ownbok, He pa3obparcs B yCroBuK 3aauu,
NPy PELUEHNN NPUMEHWIT OLIMOOYHbIE (POPMYIIbI, MOMYYUI HE MPaBUMbHLIN OTBET, HE CyMes UCMpaBUTb
OLUINBKM Oaxe ¢ NMOMOLLbIO NpenodaBaTens.

3.5

Bonpocbl Onsi KOHMPOJII MOYHOCMU 6bINOJIHEHUS
n1abopamopHbIx pabom

3.5.1. Wlughp u HaumeHo8aHUe KoMemeHyuu

MKB-1 CnocobeH oOcCywWecTBNATb Hay4Hble UcCnegoBaHUs B obnactu
COBEPLUEHCTBOBAHNA TEXHOMOMMYECKNX MPOLLECCOB NPOU3BOACTBA NPOAYKTOB MUTAHMUS
N3 pacTUTENBHOrO Cbipbs

Ne
3a0aHNS TecT (TecToBOE 3agaHue)
96 Mo nonyyYeHHbIM NpU BLIMOMHEHUW aHanu3a SKCNepuMeHTanbHbIM AaHHbIM paccynTaTb

mMaccy m, BeLllecTBa B aHanusnpyemom obpasLe (MoaenbHOM pacTBOpe) U BblYUCINTb
OTHOCMUTEnNbHYIO NOrPELLHOCTb OnpeaeneHns

A = e ZX 100
m b

ucT
roe My — UCTUHHaA MaccCa BeulecTtBa B aHalmsmpyemom o6pa3u,e, nony4yawT Yy
npenogaBaTend.




KpnTepuu n wkanbl OLeHKN:
MpoueHTHaa wkana 0-100 %; oTmeTka B cucteme
«HeyAoBNeTBOPUTENLHO, YAOBNEeTBOPUTENIbHO, XOPOLUO, OTIIMYHO»
paboTy He BbIMNOMHWI UK owmnbka aHann3a 6onee 5,0 % - 0-59,99% - HeyAOBNETBOPUTENLHO;
owmbka aHanusa 3,1-5,0% -60-74,99% - yooBnNeTBOPUTESNBHO;
owwnbka aHanusa 6onee 1,1-3,0% -75- 84,99% -xopoLuo;
owwmnbka aHanusza 0- 1,0% - 85-100% - oTnnyHo.

3.6 Bonpocbi domawHez20 3adaHusi
3.6.1. Wlughp u HaumeHo8aHUe KOMIemeHyuu

MKB-1 CnocobeH ocCywecTBNATb Hay4Hble WCCreaoBaHus B obnactu
COBEPLUEHCTBOBAHNA TEXHOMOMMYECKNX MPOLLECCOB NPOU3BOACTBA NPOAYKTOB MUTAHMUS
N3 PacTUTENBHOIO Cbipbs

Ne
sa0aHUs TecT (TecToBOE 3agaHue)
97 [MpoBecTn Ka4yeCTBEHHbIA W KONMYECTBEHHbIW aHanmM3 nMuKa, COOTBETCTBYHOLLENO

BapUaHTy:
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1 Knetka = 1 MM, CKOpOCTb peructpartopa — 240 mMm/y
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1 KneTka = 1 MM, CKOPOCTb JEeruchaTopa — 300 mMm/y

98 O6ocHoBaTb BbIGOp AeTeKkTOopa ANs aHann3a OpraHN4YeCckuX COeaANHEHUN.

99 Ha3oBuTe KayeCTBEHHYD W KONMYECTBEHHYID XapaKTEpPUCTUKM MeTohda ra3oBOK
XpomMarorpammbl.

100 O6bscHMTE, YeM OOYCrOBMEHO pas3feneHMe CMEeCcU Ha MHAMBUAOYarbHblE KOMMOHEHTHI

npv NpoBEAEHNN ra30BOM XpomaTorpaduu.

Kputepum v wkanbl OLEHKM:

- OLleHKa «3au4TeHo» BbICTaBnsAeTca oby4varoLemMycsi, ECNn OH cnocobeH CamoCTOATENBHO MPOBECTU
KayeCTBEHHBIA N KONWYECTBEHHBLIN aHanu3 xpomatorpamMMmbl, pa3obpaTtbCcs B NpUHUMNAGX NPOBEAEeHWs aHanu3a u
yCTpoOWcTBa Npubopa;

- OLeHKa «He 3a4YTeHO» BbICTABISIETCA OOyYaloLLEMYCS, €CliM OH He crnocoBeH CamoCTOATENbHO
NPOBECTU KAYECTBEHHbIN W KOMWYECTBEHHbIV aHanu3 xpomaTtorpamMMmbl, pasobpaTbCs B MpUHUMNAxX NpOBEeAeHWS
aHanusa v yctpoicTea npubopa.

4. MeToanyeckne matepuanbl, onpeaenstoLwme npoueanypbl
OoLueHMBaHWUSA 3HaHUU, YMEHUN, HaBbIKOB U (UNKN) onbITa
AEeATeNbHOCTU, XapaKTepu3yrLMX aTtanbl hopMupoBaHuA
KOMMeTeHLUMN.

Mpouenypbl OUEHUBAHUA B XO4€ W3YYeHUs OUCUMNAWUHBI 3HAHWUWA, YMEHUA U
HaBbIKOB, XapaKTepu3ylLnxX aTanbl POpMUPOBaAHUSA KOMNETEHUUIN, pernaMeHTUpyTCa
NOSTIOXKEHNAMMN:

- M BI'YUT 2.4.03 MNonoxeHne 0 KypCoBbIX 3K3aMeHax U 3a4eTax;

- BI'YUT 4.1.02 lNonoxeHne 0 peNTUHIOBOWN OLIEHKE TeKyLlen ycneBaeMoCTu.

[Ons oueHkn 3HaHWW, YMEHWN, HaBbIKOB OOy4alLWMXcsa Mo  AUCUMNINHE
NpUMeHseTCa penTuHroBasa cuctema. MItoroeas oueHka no AMCUMNINHE onpegenseTcs
Ha OCHOBaHUM onpegeneHus cpegHeapudMeTUYecKoro 3HavyeHnss 6ansioB No Kaxgomy
3afaHuio.

3a4yeT No gucUMNNVHE BbICTaABNSETCS B 3a4eTHY BEAOMOCTb MO pe3yfnbTatam
paboTbl B CEMeCcTpe nMocre BbIMNONMHEeHMs Bcex BuaoB Yy4yebHom paboThl,
npegycMOTPEHHbIX paboyer nporpammon OUCUMNNUHBI (C OTMETKOM «3a4TEHO») U



noJjiydeHnn no pesyribtataMm TeCtTupoBaHuA Nno BCcem pasagenam ancunniimHbl He MeHee
60 %.



OnucaHune nokasatenen U KpUTepmeB OLleHUBaAHUSI YPOBHSI C(POPMUPOBAHHOCTU KOMNETEHLMUN

PesynbtaThl 06y4eHus no atanam MpeaomeT oueHkn MokasaTenb Kputepuu oueHmBaHus LLkana oueHuBaHua
hopMUPOBaHUST KOMMNETEHLUIA (NpoAykT nnu OLEHMBaHNSA CchOpMMPOBAHHOCTU Akagemunyeckas YpoBeHb
npovecc) KOMMNEeTEeHLUUN oLeHka unu 6annbl | OCBOEHUS
KoMneTeHuu
n
OTl1K-2 CnocobeH NpUMEHATL OCHOBHbIE 3aKOHbI M METOAbI UCCINEAOBaHMI eCTECTBEHHbIX HAYK 118 pelleHust 3a4a4 NpodeCcCMoHanbHOM OeATENBHOCTU
3Hatb TecTbl, 3HaHWe TEOPEeTUYECKUX OCHOB U 100 — 60 % npaBuUnbHbLIX OTBETOB 3auteHo/ OcBoeHa
(KOﬂﬂOKBI/IyM, OCHOBHbIX MPUHLNMOB 60-100 (6aSOBbIVI)
uTorosas 3agada) KauYeCTBEHHOO U 59,9 — 0% npaBUNbHbLIX OTBETOB He 3ayteHo/ He ocBoeHa 5
o8 KOJIMYECTBEHHOTO XMMUYECKOTO _ 0-59,99 (HEAOCTATONHbIV)
(omnorenyw, | ¥ QHImKO-xumeckoro oTabTi i 806 8ONpOCH, RoryCryB e Gonee. | SR/ | Ocsosra
wrorosas sanava) | 2HAM33, MPUMEHSAEMbIX NPy 4 oGor 5 oreers pocChI, Aony 60-100 (6a308Bblit)
pelueHun 3agay =
NPO(ECCHOHANBHO O6yvalowmiics  He  OpueHTUpyeTca B
[ESITENBHOCTH, YCIOBMIA MaTepuane, OTBETUIT HE Ha BCE BONPOCHI Jaxe
NpOBEEHIS KaYECTBEHHOMO C NOMOLLbI0 Npenogasartens, gonyctun 6onee
KOMnM4ecTBEHHOro aHanusaa, 4 owwnbok He 3auteHo/ He ocBoeHa
NPYMEHSIEMbIX MPU peLLEHUN 0-59,99 (HeaoCTaTOuHbIi)
3agadv npodeccnoHanbHom
OEesATeNnbHOCTN, HA MOAENbBHbIX
pacTBopax
YmMeTb 3agaun YMeHue npumeHsaTb Ob6yvatowuncs  pasobpanca B yCNoBuu
TeopeTn4eckne OCHOBBI 3agayn, Mpu peLeHUM MNPUMEHUN  HYXHble
aHanUTU4YeCKOn XMMuu, ¢bopmyribl, NOAYYUN MNpaBWfbHbBIA OTBET WUNu,
3auteHo/ OcBoeHa
HeobxoauMble Npy peLleHnmn Mpy HaNM4YUM OLIMOKN, CyMen ee UCNpPaBuThb. 60-100 (6a30Bbiil)
3agad npodeccnoHanbHom
OesTeNnbHOCTU: NPOBOAUTL
pacyeTbl KOHLIeHTpaLumu
OOyvarowuinca He pasobpancs B ycnoeBuu | He sauteHo/ He ocsoeHa

pacTBOpPOB pasnNUYHbIX
coeINHEHUN, NMOHMMAaTb 3aJayuun
1 NOPSA0K NPOBEAEHUS
aHanmaa, Ncnonb30BaTb
OCHOBHbIE 3aKOHbI
€CTEeCTBEHHOHAY4YHbIX
OVCUMMIIVH, Heobxoaumble Ans
pelleHns 3agad
npod)eccrnoHasribHON
OEATEJIbHOCTU: MO NOJTy4YEeHHbIM

3agaun, Npu pelieHn NPUMEHNUN oWNGOoYHbIe
hopMyribl, MOMYYMIT HE NPaBUIIbHBIA OTBET, HE
CyMesn WCMpaBuTb OLWMOKY Aaxe C MOMOLLbIO
npenogaearernsi.

0-59,99 (HepgocTaTOYHbIN)




3KCMEePUMEHTANbHbIM AaHHBIM
NpoOBOAWTbL pacyeT Macchl
(kOHUEHTpaummn)
onpeaensiemMoro BeLlecTBa B
pacTBOpe; paccunTbiBaTb
abContOTHYI0 N OTHOCUTENBHYHO
NOrpeLLHOCTU U3MEPEHUN,
oLieHnBaTb TOYHOCTb
npoBeJEeHHOro aHanmsaa.

BnageTtb

Kelic-3apaHusa

BnageHve cnocobHOCTbIO
NCnonb3oBaTbh OCHOBbI
aHanNUTUYECKON XNMUW,
HeoOXoAMMble MPU peLleHnn
3agad npodeccrmoHanbHom
OesATenbHOCTU, AEMOHCTpaUms
HaBbIKOB MCMOMb30BaHNS
OCHOBHbIX 3aKOHOB
€CTECTBEHHOHAaY4YHbIX
ONCLMNIIMH, Heo6XooMMBIX B
npoceCccuoHansHoON
JeATenbHoCTU

OOyvarowuncs  NpegnoXxun  npaBuIlbHOE 3auTeno! OcBoena
peLleHne npobnemsl, obocHoBan 60-100 (6a30BbIA)
NpeanoXeHHoe peLleHue.
Obyvarowuincs He Hawen pelueHne
npobnembl gaxke ¢ NOMOLLILIO NpenoaaBaTens.

He 3auTeHo/ He ocBoeHa

0-59,99

(HeQoCTaTOYHBbIN)

MKe-1 CnocobeH OCyLLeCTBNSATbL Hay4YHble WCCNeaoBaHUsA

PaCTUTESIbHOIO Cbipbsa

B obnactn COBEPLUEeHCTBOBaAHMNA TEXHOJNIONM4eCKMX npoueccos npoun3eBoAcTBa MNPOAYKTOB NUTaHMA U3

3HaTb

TecThl,
(konnoksuym,
uTorosas 3agaya)

CobecenoBaHune
(konnoksuym,
MTOroBasi 3agava)

3HaHMe mMeToaoB,
NPUMEHSAEMbIX NPU BXOOAHOM U
TEXHOJMOrMYEeCKOM KOHTpoOre
KayecTBa CbIpb4,
nonydgabpukaToB 1 rOTOBOW
NPOAYKUUN: TEXHWKN
npoBegeHus
TUTPUMETPUYECKOro aHanusaa,
Ha3BaHUs, Ha3Ha4YeHWs U
ycTponcTtea npubopos
WHCTPYMEHTarbHbIX METOA0B
aHanu3sa, NpMMeHsieMbIX Mpu
BXOOHOM N TEXHOSOMMYECKOM
KOHTPOIE Ka4yecTBa CbIpbs,
nonycabpukaToB 1 roTOBON
NPOAYKUUN: NOTEHLNOMETPUS,
hOTO3MNEKTPOKONIOPMMETPUS,
rasosas xpomatorpadums,

100 — 60 % npaBunbHLIX OTBETOB

3auTteHo/ OcBoeHa
60-100 (6a3oBbin)
59,9 — 0% npaBunbHbIX OTBETOB
He 3a4yteHo/ He ocBoeHa

0-59,99 (HegocTaTOYHbIN)
Obyvarowuincs opmeHTUpyeTcs B MaTepuarne,
OTBETUN Ha BCE BOMPOCHI, AONYCTUB He Bonee
4 olMBOK B OTRETE 3auTeHo/ OcBsoeHa
60-100 (6azoBbIN)
Obyvarowuincs He  OopueHTupyeTcH B
He 3auteHo/ He ocsoeHa

MaTtepuane, oTBeTuI1 He Ha BCe BOMNPOCHI AaXe
C nomMoulbio npenogasartend, oonycTtun Gonee

0-59,99

(HeQoCTaTOUHBbIN)




pedpakToMeTpus, 4 owmnbok
nongapumMmeTpus
YmeTb MoagroToBka MpuMeHeHne METOMOB, OO6yvatloLwmnincss  OEeMOHCTpUpYET  CNOCOBHOCTb
(cobecenoBaHue) n MCMonb3yeMble NPy BXOOHOM 1 | CAMOCTOSITeNbHO BbIGpaTh U NOAroToBUTH Kk paboTe
BgII'IOJ'IHeHVIev TEXHOMOrMYECKOM KOHTPOSE HeogXOJJ,I/IMbIe ,q6nﬂ BbINOMHEHUS aHanm%a nocyay v
T paGor | kauecrsa cuipus, | paGorn, mpw - eemommenan  ocnepawerra | S2:TeHO Ocsoera
nonydgabpukaTos 1 roTOBOW COBMIONAET NPaBUNa paboThl, MPABINLHO OLEHNTS 60-100 (NOBbILLEHHBIN)
NPOAYKUMKW. NPUrOTOBNEHNE U BOCMPOM3BOAMMOCTb  MOSy4YaembiX pe3ynbTaToB,
CTaHgapTM3auus pacTBOPOB; oT4yeT Mo nabopaTtopHoi paboTe yAoBneTBOpSET
nposefeHne BCEM Tpe6GoBaHUsIM
TUTPUMETpPUYECKOro aHanmaa, Obyuvatowmiica He cnocobeH CcamMOCTOATENbHO
paboTa C OCHOBHbLIMMK TUNAMMN BbiOpaTh M NoArotoBUTb K paboTe Heobxoanmble
|'|py|6op03, NnpMMeHaAeMbIMHN B On4a  BbINONMHEHUA aHanm3a nocyay wu np|/|6opbl,
aHanuse — pH-meTp, pasobpaTtbcsi B MeToauke nabopaTopHOM 6pa60n;|, He sauTeno/ He ocaoena
npu  BLINOMHEHWM  3KCMEpUMeHTa  cobrnogaeT .
(POTO3NEKTPOKONIOPUMETP. npasuna paboThbl, NpaBuIbHO OLIeHUTb 0-59,99 (HepocTaTOuHbIN)
BOCMPOM3BOAMMOCTb  MOSy4YaembiX pe3ynbTaToB,
oT4yeT no nabopaTopHoi paboTe yaoBNeTBOPSET
BCeM TpeboBaHMAM
Brapere TouHocTe AemoHCTpauns HaBbIkoB MorpelwHocTb onpegenexHus He npesbiwaeT 5,0% Sauteno/ OcBoexa
BbINOSTHEHNA T 60-100 (NOBbILLIEHHbIN)

aHanusa npu
BbIMNOSTHEHU
nabopaTtopHon
paboThbl

[JomaluHee 3agaHue

NPOBEAEHUS XMMUYECKOTO U
PU3MKO-XMMUYECKOTO aHanmaa,
NPYMEHSAEMOro NpU BXOAHOM U
TEXHOMOrMYECKOM KOHTpOre
KayecTBa CbIpbS,
nonydgabpukaToB 1 rOTOBOW
npoaykumm, no 3aagaHHoun
MeToauke

MorpelwHocTb onpeaeneHuns npesbiwaeT 5,1%.

He 3auyteHo/

He ocBoeHa

0-59,99 (HeoocTaTOUHbIN)
ObyvatoLmmncs cnocobeH CaMOCTOSITENbHO
NMPOBECTU  KAYECTBEHHbIA U  KONMYECTBEHHbIN
aHanus Xpomartorpammbl asobpatbea B SauteHo/ Ocsoera
P P ’ P P 60-100 (NoBbILIEHHBIN)

npyHUMNax npoBedeHUs aHanuM3a W YCTpoiicTBa
npubopa

Ob6yvatowminics He crnocobeH CamMOCTOATENBHO
NPOBECTU  KAYeCTBEHHbIA U  KONWYECTBEHHbIi
aHanus XpomMaTorpaMmbl, pasobpaTbcs B
npuvHUMNax npoBeAEeHUs aHanuM3a W YCTpoicTBa
npubopa

He 3ayTeHo/
0-59,99

He ocsoeHa
(HepgocTaToOYHbIN)




AHHOTALMA
K PABOYENA NPOTPAMME
ANCLUUNIINHDbI
«AHAJIMTUYECKAA XUMUA N PUUKO-XUMUYECKUE METO[bl AHAJIU3A»

[porecc n3ydeHust MOTyJIsl HAIIPaBIIeH Ha POPMUPOBAHHE CICAYIONIMX KOMICTCHITHI:

Kon HanmeHoBaHve Koa n HaumeHoBaHue MHAUKaTopa AOCTUXEHUSA
KomMne KOMMeTeHUun KOMMNeTeHUUn
TeHUMn
"

OrlK-2 | CnocobeH NpUMEHSATb WOlonk2 — [deMOHCTpUpyeT 3HaHUA OCHOB MaTeMaTuKw,
OCHOBHbI€ 3aKOHbI 1 dU3NKK,  XUMUK, NPUMEHSIET  PU3NKO-MaTEMATUHECKUIA
MeToAbl nccnenoBaHum annapaT npuv  pelweHun 3agad  npodeccroHanbHon
€CTeCTBEHHbIX HayK Ans OEeSATeNnbHOCTH
pelleHust 3agad WO20nk-2 — NMpUMEHAET 3HaHMUSA OCHOB (PU3NYECKUX SABIIEHUI
npodeccmnoHanbHom N XMMMUYECKMX MPOLIECCOB M NPUMEHSAET OCHOBHbIE 3aKOHbI
OEeATenbHOCTH dU3NKKM,  XMMUKM,  MEXaHWKM B  NpodeccroHarnbHOM

OesATenbHOCTH

MKe-1 | CnocobeH ocywectBnATb | V1 nks-1 - Wcnonb3yeT MeToabl BXOAHOro "
Hay4Hble MCCNeaoBaHMs B | TEXHONOMMYECKUN KOHTPOIb KayecTBa Cblpbs,
obnactu nonydgabprkaToB 1 roTOBON NpOAYKUMM
COBEpPLLEHCTBOBAHNS
TEXHONOrM4YeCcKmx
npoLeccoB NpouM3BOACTBa
NPOAYKTOB  MUTaHMA U3
pPacTUTENBHOTO Cbipbs

CopepxaHue pasnenos avcumnnuHbl. O6wme Bonpockl (NpeaMeT aHanMTUYEeCKON XMMUK 1
ero 3HayeHve AONnA TEXHONOrM4ecKoro KOHTPOMs KayecTBa Cbipbs, nonydgabpukatoB u rotoBown
npoaykumm; npobooTbop 1M NPoboNOAroTOBKa; NokasaTeny NpUeMNEMoCT NONyYeHHbIX pe3ynbTaToB
aHanusa: MOBTOPSIEMOCTb, BOCMPOU3BOAMMOCTb, abComMTHAA W OTHOCUTENbHas MOrpeLHoOCTb
N3MEpPEeHUI; XMMmMyeckas nocyaa; crnocobbl BblpaXeHusi KOHUeHTpauun). XuMuyeckne meToAbl
aHanusa (TeopeTu4eckme OCHOBbI XMMUYECKUX METOA0B; Ka4eCTBEHHbIV aHanNu3; rpaBMMeTpu4eckme
MeTOAbl; TUTPUMETpUYEecKMe MeTodbl aHanu3a C  BudyarnbHbIM  (DUKCUPOBaHUEM  TOYKU
9KBMBANEHTHOCTU, WX MNPUMEHEHWe Npu MPOU3BOACTBE NPOAYKTOB MUTaHWA W3 pacTUTENbHOro
Cblpbsl). dusnyeckne U (PU3NKO-XMMMUYECKME MeToAbl aHanu3a (JNEeKTpPOXMMUYeckue MeTonbl
aHanusa; onTuyeckne 1 cnekTpanbHble MeToAbl aHanu3a, obnactb UX UCNONb30BaHWUS AN peLleHns
3ajay  npocdpeccuoHanbHoM  geAaTenbHocTU).  Xpomartorpadumyeckume Metoabl  aHanusa
(knaccudpmkauma M TeopeTMyeckMe OCHOBblI XpoMaTorpaduyeckmx MeTOAOB, MNPUMEHEeHVWe B
NPaKTUYECKOW AeATENbHOCTH).



	Следовательно, максимальный объем раствора гидроксида натрия, при котором анализируемый спирт будет соответствовать ГОСТу, составляет 1,65 см3.
	Какой фотометрический реагент нужно выбрать для анализа раствора с молярной концентрацией 0,001 моль/дм3 в кювете с толщиной поглощающего слоя 50 мм, если известно, что молярный коээфициент светопоглощения фотометрического реагента А составляет 1, В – 10, С – 100, Д – 1000.
	Решение:
	А =   l  c
	А (А) = 1  5 см  0,001 моль/дм3 = 0,005
	А (В) = 10  5 см  0,001 моль/дм3 = 0,05
	А (С) = 100  5 см  0,001 моль/дм3 = 0,5
	А (Д) = 1000  5 см  0,001 моль/дм3 = 5
	Фотоэлектроколориметр дает достоверные результаты в интервале оптической плотности 0,1 -0,8. Следовательно, при данных условиях нужно выбрать фотометрический реагент С.
	В качестве протравителя сельхозкультур против грибковых заболеваний применяется гексахлорбензол (ГХБ). Пороговая концентрация ГХБ для кроликов составляет 9 мг/м3. Уравнение градуировочного графика для его определения в воздухе имеет вид: S (см2) = 0,055 * C (мг/м3). Оцените опасность корма, если параметры пика ГХБ на хроматограмме равны: высота пика = 7,8 мм; ширина пика у основания – 5 мм.
	3. 3,54 мг/м3  9 мг/м3. Следовательно, корм безопасный. Содержание в нем гексахлорбензола ниже пороговой концентрации для кроликов.
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