MWHOBPHAYKU POCCUU
®EOEPAJIbHOE FOCYAAPCTBEHHOE BIOXKETHOE OEPA30BATEJNIbHOE YYPEXOEHUE
BbICLUEFO OBPA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIN YHUBEPCUTET
MHXXEHEPHbIX TEXHOJIONA»

YTBEPXOAIO
W.0. npopekTopa no y4yebHon paboTe

) OOKYMEHT NOAMNCAH
("IE] .. QJIEKTPOHHOM NOAMNUCHIO

CepTucukar: 00854147D9DB094CCIBCA23534D24EC1A8
Bnapeneu: Bacunexko Butanuii Hukonaeswy

[eiicTauTener: ¢ 26.09.2023 Ao 19.12.2024 BacuneHko B.H.
(noanwvce) (¢.1.0))

«30» maga 2024 r.

PABOYAA NPOITrPAMMA
ANCUUNNUNHBbI

AHanutmnyeckas XxumMmsa n dU3nKoO-XMMNMYeckme MeToabl aHanusa

HanpasneHne noarotoBku

36.03.01 BeTepuHapHo-caHUTapHasg akcnepTusa

HanpaBneHHoCTb (Npodusb)

BeTeprnHapHo-caHMTapHasa aKkcnepTmnsa Cbipbs YU MPOU3BOACTBA NPOAYKTOB
XNBOTHOIOC N PaCTUTESNIbHOIO NpPponcxoXxageHnd

KBanudukaumns BbinyCKHUKa
BakanaBp

BopoHex



1. Uenun n 3agaun aucumnsivHbli

1. Llenbo OCBOEHMSA ANCUMMANHBI «AHanuTU4eckass XuMmna u U3NKo-xmumMmyeckmne
MeToAbl aHanu3a» sBnAeTcs popMuMpoBaHMe y 00yyaroLWmMXCa 3HaHUN U YMEHUIN B peLleHum
npodeccnoHanbHbIX 3agad B obnactn npodeccnoHanbHon geatenbHoctn 13 Cenbckoe
X03ANCTBO (B cdoepax: opraHusauuu W MpoBeAEHUs KOHTPONA npu TPaHCNOpPTUPOBKE
NPOAYKUMN  XXMBOTHOFO, pPacCTUTENbHOMO MNPOUCXOXOEHUS; NPOBEAEHUST BeTEPUHAPHO-
CaHUTapPHOW 3KCNepTU3bl MPOOYKTOB U CbIPbS XXMBOTHOIMO U PacTUTENbHOIO NPOUCXOXOEHUS;
KOHTPOns COGMoAeHns BeETEPUHAPHbLIX WM CaHUTapHbIX MpaBuil MNpU  OCYLLECTBEHUN
9KCNOPTHO-UMMOPTHBIX Oonepawuui N TPAHCMOPTUPOBKE XXUBOTHbIX).

B pamkax ocBoeHus nporpammbl 6akanaBpuaTta BbIMYCKHUKM MOTYT rOTOBUTLCS K pe-
LWeHNo 3agay npodeccuoHanbHOW AeATENbHOCTU Cneaylowmnx TUMOB: NMPOU3BOACTBEHHbLIN,
OpraHn3aunoHHO-YNpaBrieHYECKUIA; TEXHOSTOMMYECKUN.

[Mporpamma coctaBneHa B COOTBETCTBMM C TpebosaHuamu PepepanbHOro rocygap-
CTBEHHOro obpasoBaTefnibHOro CTaHaapTa BbiClIEro obpasoBaHUs MO HanpaBNEeHUKO NOLro-
ToBkM 36.03.01 BeTepuHapHo-caHuTapHas akcneptu3a (ypoBeHb GakanaBpuarta) (npukas
MuHuctepcTBa obpasoBaHus 1 Haykn Poccuiickon ®eagepauum ot 19.09.2017 r. Ne 939).

2. NepeyeHb nnaHupyeMbix pe3ynbTaTOB OOYYEeHWUsl, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUS o6pa3oBaTenibHOM NpPorpaMmbI

Ne Kopn dopmynupoBka Kog n HanmeHoBaHue nHgukartopa
n/m | Komnert KOMMeTeHUUn OOCTUXeHun
eHuun KoMMeTeHuun
1 OlK-4 | CnocobeH 060CHOBbLIBaTb n | WO-lonks Vcnonb3yeT 3HaHME TEXHUYECKUX

peanu3oBbiBaTb B  NPOGECCUOHANbHOM | BO3MOXHOCTEN COBpPEMEHHOrO
OesTeNbHOCTN COBPEMEHHbIE TEXHOMOMMM C | Cneunanu3mpoBaHHOro obopynoBaHus,
MCMNonb30BaHNEM NpMbopHO- | METOOB peLleHns 3agav B

WHCTPYMeHTanbHon 6asbl 1 MCnonb3oBaTb
OCHOBHble €CTEeCTBEHHble, Buonornyeckue
N npodeccuoHanbHble MOHATUS, a Takke
MeToAbl npu peLleHun
obwenpodeccrnoHanbHbIX 3agad

npodeccuoHansHon AeaTenbHOCTH.

WO-20nks YMEET NPUMEHATb COBPEMEHHBLIE
TEXHOMNOrMN W MeToAbl WCCReaoBaHUN B
npodeccnoHarnbLHoOn nesaTenbHOCTN,
WHTEpPNpeTUpoBaTb NOMYYEHHbIE pe3ynbTaThl

Koa w HanmeHoBaHue UHAUKaTopa Pe3yanaTb| oﬁyqeuuﬂ (noxasaTenM OLl,eHVIBaHMﬂ)
AOCTUXEeHUA KoMmnetTeHUnmn
NA-1onk4 Ucnonb3yeT  3HaHWe | 3HaeT: OCHOBHbLIE NMOHATUS KAYECTBEHHOMO U KONIMYECTBEHHOIO
TEXHUYECKNX BO3MOXHOCTEMN | METOOO0B XMMUYECKOTO U (hN3MNKO-XMMUYECKOTO aHanunsa,
COBPEMEHHOI0 NPUMEHSEMbIX MpU peLlleHnn 3agay B NpodeccrMoHanbHOM
crneunanm3npoBaHHOroO AesaTenbHoCTH
o6opyaoBaHusi, METOAOB pelleHus | Ymeet Ucnonb3oBaThb 3HaHue MeTo0B peLleHus
3agav B npodeccuoHanbHon | obuenpodeccuoHansHbIX 3agav: NpoOBOAMUTL pacyeThbl
OesTenbHoCTH KOHLUEHTpauun pacTBOPOB PasfnuyHbIX COEOUHEHUN, MO MOMYYEHHbIM
3KCMepVMMeHTanbHbIM  JaHHbIM ~ MPOBOAUTH  pacyeT  Macchl
(koHUeHTpaummn)  onpegensemMoro Bewectsa B  pacTeBope;
paccumTbiBaTb abCOMIOTHYIO W OTHOCUTENbHYH  MOrPELUHOCTU
n3mepeHum
Bnageet: HaBblkaMW  WCMOMb30BAHUSA  OCHOBHbLIX E€CTECTBEHHbIX
MOHATUN N METOAOB, HEOBXOOUMbIX AMNA PEelIeHUs aHanUTU4EeCKnX
3agad B npopeccroHansHon AeaTenbHOCTH
NA-20nk-4 Ymeet NPUMEHSATL | 3HaeT: mMeToabl nccnegoBaHus n NHTepnpeTaumm
COBPEMEHHbIE TEXHOMOMMN U MEeToAb! | SKCNEPUMEHTanbHbIX AaHHbIX, NMPUMEHsIEMblE B NPOdECCUOHAITLHON
uccrnegoBaHun B | AEATENbHOCTU: TEXHUKY NPOBEAEHMS TUTPUMETPUYECKOro aHanmaa,
npodeccuoHansHON AeATeNnbHOCTH, | Ha3BaHWe, Ha3HayeHne 1 yCTPOMCTBO NPMOOPOB UHCTPYMEHTAIbHbIX
WHTEpPNpeTnpoBaThb nofnyyeHHble | METOAOB aHanusa: MoTeHUMoMeTpusi, POTOINEKTPOKONOPUMETPUS,
pesynbTaThbl razoBas xpomarorpagus, pedpakTtoMeTpusi, NONspUMeTpus.
YmeerT: NMPUMEHATb Ha MoAenbHbIX pacTBopax MeToAdbl, NCNOJib3yeMble
npu pelieHun oblienpodeccrmoHanbHbIX 3aga4vy: Mo  3agaHHoM
MEeTOAMKE TOTOBUTb W CTaHOapTM3MpoBaTb pacTBOPbl; NMPOBOAUTb




TUTPUMETPUYECKUA aHanu3, paboTtatb C OCHOBHbIMW TUNamu
nNpmbopoB, NpMMEHAEMbIMU B NPOdECCMOHaNbHON AeATENbHOCTU —
pH-meTp, (POTOINEKTPOKOSTIOPUMETP, oLeHnBaTb TOYHOCTb
NpOBEAEHHOr0 aHanmsa

Bnageet: HaBblkaMuM  MPOBEAEHUST  XMMWMYECKOTO U PU3MKO-
XUMMYECKOro aHanmsa, nNpUMEHAeMoro B NPodecCUoHanbHOn
OesaTenbHoCTH

3. Mecto gucuunnuHbl (Moayns) B cTpyktype OOl BO/CMNO

JucunnnuHa oTHocuTcs K obasatenbHor Yactn bnoka 1 OOTI. JucumnnuHa sBnseTcs
00s13aTENbHON K N3yYEHUIO.

M3yyeHne aucumnnmHbl OCHOBAHO Ha 3HAHUSAX, YMEHUSAX U HaBbIKaX, NOSTYYEHHbIX Npu
n3yyeHMn  obyyawwmmuca  OUCUMUNIAVH «HeopraHuyeckaas  xumusy, «Pusnkay,
«MaTtemaTtunka.

OvcumnnuHa senseTca npegwecTByowen ona nsydeHuns «BetepuHapHo-caHMTapHas
akcnepTtm3a», «KnuHuko-nabopaTtopHas AuarHOCTUKa», «TEeXHO-XMMWUYECKUA KOHTPONb Ha
npeanpuaTusx  oTpacnm»,  «TexHONMOorms  MPOAYKTOB  KMBOTHOIO,  PaCTUTESIbHOrO
NPOUCXOXAEHNSS W  TMOPOBUOHTOB», «Y4yebHasa npakTuka, HayyYyHo-uccnegoBaTenbckas
paboTta (nonyyeHme nepBUYHbBIX HABbLIKOB Hay4HO-UCCreaoBaTenbCkon paboTbl)», «3awmTta
BbIMYCKHOM KBanuukaumoHHoW paboTbl, BKMAOYas MNOArOTOBKY K npouenype 3awuTbl U

npoueaypy 3aLnTbi».
4. O6bem aucumnnuHbl (Moayns) u BUAbl y4ebHon paboTbl

O6Lwaga TpyaoemMKoCTb ANCLUMMNNHBI (MO4YNS) coCTaBNsaeT 3 3ayeTHbIX €AUHUL.

Buabl y4yebHoOM paboThl Bcero ak. 4 PacnpepeneHnue
TPYAOEMKOCTU No
cemecTpam
2 cemecTp
O6Lwaga TpygoeMKOCTb AUCUMNIIMHBI (Mogyns) 108 108
KoHTakTHas paboTa B T. Y. ayAUTOPHbIE 3aHATUS: 55 55
JNekumn 18 18
8 MoMm yucrie 8 hopme rpakmuy4eckol nod2o0mosKu - -
JTabopaTtopHble 3aHATUA 36 36

8 MOM Hucrie 8 hopme rpakmuyeckol rnod2omoeKku - -

KoHcynbTauum Tekywimne 0,9 0,9
Bud ammecmauuu (3a4em) 0,1 0,1
CamocTtosaTenbHas pabora: 53 53
MogrotoBka kK TabopaTopHbIM 3aHATUAM

8 8
MoproToBka K KOMMOKBUYMY (TecT wu/unu cobecenoBaHue),
BT.Y..
— nNpopaboTka KOHCMEKTOB NeKunin 4 4
— npopaboTka pa3genos y4ebHuka 16 16
BbInonHeHne gomaluHero 3agaHus 5 5
MoproToBka K 3a4eTHOW 3agadve (TecT u/unmn cobecenoBaHue),
BT.Y.
— npopaboTka KOHCMEKTOB NeKLUNin 5 5

— npopaboTka pas3genos y4ebHuka 15 15




5 CopepxaHue AaucuunnuHbl (MoAayns), CTPYKTYpUpoOBaHHOE MO TemMam
(pa3penam) ¢ ykasaHMeM OTBEAEHHOr0 Ha HUX KONMU4YecTBa akagieMU4eCKUX 4acoB U
BUAOB Y4eOHbIX 3aHATUN

5.1 CopepxaHue pasgenos AUCUUNIUHBI (Moayns)

Ne HanmeHoBaHue CopepxaHue pasgena TpynoemkocT,
n/n | pasgena oUCUUNIIMHLI (yka3biearomcesi membi u Oudakmuyeckue eOUHUUbI) pasaena, ak.4
1 | O6wme BONpOCHI MpeameTr aHanUTMYECKOW XUMUM W ero 3HadeHue Ans 14
npodgeccnoHanbHon NoAroToBKM 0By4atoLmnxcs.
MeToabl Ka4eCTBEHHOrO 1 KONMYECTBEHHOMO aHanmaa.
Mpob6ooT6op M NnpobonoaroToBKa.
MokasaTenn NPUEMNIEMOCTN MONYYEHHbIX Pe3ynbTaToB
aHanusa: NOBTOPSEMOCTb, BOCMPON3BOAMMOCTb,
abcontoTHasi M OTHOCUTENbHAs MOrPELHOCTb WM3MEPEHWIA;
XUMUYecKas nocyfa; cnocobbl BbIPaXXEHUS KOHLEHTpaLUWii
2 | Xumunyeckmne wmetoabl | TeopeTnyeckmne OCHOBbI XMMUYECKUX METOOB. 38
aHanusa KayecTBeHHbIN aHanua.
paBMMeTpUYeCcKne MeToAbI.
TuTpumeTpnyeckue MeTodbl aHanm3a C  Bu3yallbHbIM
dUKCUMpPOBaHMEM TOYKM SKBUBAINEHTHOCTU, UX MPUMEHEHUne
ONns pelleHns 3agad B npodeccnoHanbHON AedTenbHOCTH
3 | dusunyeckme M | ONEeKTpPOXMMMYeckne meToabl aHanmsa. 40
hn3nko-xmMmMmnyeckme OnTuyeckme 1 cnekTparnbHble MeToAbl aHanmsaa.
MeTOoAbl aHanu3a TexHNYeckme BO3MOXXHOCTU NPUOOPOB U MHCTPYMEHTANbHbIX
MeTOOOB  WCCMeAOBaHUM  Ons  pelleHuss 3ajady B
npogeccnoHanbHON eATensHOCTH.
4 | XpomaTorpaduueckue | Knaccudmkauyus " TeopeTnyeckue OCHOBbI 15
MeToAbl aHanusa. XpomaTtorpagouyeckmx MeTogoB, MPUMMEHEHME NPU PeLLEHUN
obwenpodeccnoHanbHbIX 3agad
KoHcynbmauyuu mekyujue 0,9
3auem 0,1
5.2 Pasgenbl gucumniuHbl U BUAbI 3aHATUNA
Ne HanmeHoBaHwue pasgena Jlekumu, ak. v JlabopaTtopHble 3aHATHS, CPO,
n/n OUNCLMNNUHBI aK. Yy aK. Yy
1 | O6wme BONpOCHI 1 8 5
2 | Xumnyeckue metoabl aHanu3a 7 8 23
3 | ®U3MKO-XMMMUUYECKMue 7] 7 16 17
c¢hnsnyeckme Metoabl aHanu3a
4 | XpomaTtorpadmueckne wmeToabl 3 4 8
aHanuasa.
KoHcynbmauyuu mekyujue 0,9
3auem 0,1
5.2.1 Nlekumn
HaumeH
OBaHue Tpya
Ne pasgen . 0eMK
TemaTnka NeKLUNOHHbIX 3aHATUI
n/n a OCTb,
ancumn ak. u.
NWHBI
MpeameTr aHanUMTUYecKoW XuMMUK. AHanNUTUYecCKMe 3adadvnm  KadeCTBEeHOoro u
KONMYeCTBEHHOrO  aHanwuaa: obHapyxeHue, noeHTndmkaums, onpeneneHue
cogepxaHusi BELLECTB.
1 Meton u wmetoamka. OCHOBHblEe XapakTePUCTUKUM METOAOB  OnpederneHus: 1

Oowwume
BONpOCHI

YYBCTBUTENBHOCTb, MNpPeden OOHapyXeHusi, Auana3oH onpefenseMblX COoAepXaHui,
BOCMPOM3BOANMOCTb, NPaBUMbHOCTb, CENEKTUBHOCTb.

MpobooTbop wn npobonogrotoBka. [lpeactaButenbHOCTb Npobbl. OCHOBHLIE
onepauun nepeeoga nNpoodbl B hopmMy, YA0OHY0 Ans aHanmsa.




Xnmunyeckmne metoabl aHanusa

TeopeTnyeckne OCHOBbl XUMUYECKMX MeTOAoB aHanu3a. KucrnoTHO-OCHOBHOE
paBHoBecue. bydepHbie cucTeMsl.

3apaynm  KayeCTBEHHOMO WM KOMMYECTBEHHONO XUMMUYECKOro aHanusa. 3akoH
9KBMBANEHTOB, pacdeTbl KOHLEHTpauuum pacTBOPOB  PasfnUYHbIX  COeAMHEHUN;
N3MEHEHNS KOHLEHTpauumn pacTBOPOB NPY NPOTEKAHMN XUMUYECKNX PeaKLnn.

paBumeTpudeckne metoabl. CyLIHOCTb, 3Ha4YeHWe, OOCTOMHCTBA WM OrpaHuyeHusi
NPSIMbIX Y KOCBEHHbIX FpaBUMETPUYECKUX METOO0B.

TutpumeTtpnyeckne metoabl. CylHOCTb M knaccudukaumsa. Buabl TutpoBaHus
(npsimoe). KpuBble TTpoBaHuA. Toyka 9KBMBANEHTHOCTW, TOYKA KOHLIA TUTPOBAHMS.

KMCNOTHO-OCHOBHOE TUTpOBaHWe. TutpaHTbl. NepBuYHbIE CTaHO4apTHbIE pPacTBOPLI.
MHgukaTopsbl.

OKUCNUTENBHO-BOCCTAHOBUTENBHOE  TUTpPOBaHWe. [lepBUYHbIE U BTOPWUYHbIE
CcTaHdapTHble pacTeBopbl. WHaukatopbl. [MepmaHraHatomeTpus. Bugbl TuUTpoBaHus
(npsimoe, obpaTHOe /Mo ocTaTKy/, 3aMeCTUTENBHOE). NOAOMETPUSI.

KomnnekcomeTpuyeckoe TUTPOBaHME. CyLHOCTb. Wcnonb3oBaHue
aMnHonNonMkapboHOBbLIX KUCMNOT B KOMMMNEKCOHOMETpUK. BaxHellume yHuBepcanbHble U
crneumpuieckme MeTannoxpoMHble MHAMKaTophbl. [1pakTuyeckoe npumMeHeHue.

OcagutensHoe TuTpoBaHue. CylHocTb. KpuBble TuTpoBaHus. MeTtoabl nHankaumm
KOHEYHOW TOYKW TUTPOBaHUSA. IHOMKaTOPbI.

Pusnko-xmmmuyeckme n pusnyeckue

MeToAdbl aHanu3a

O6wan xapaKTepuctTuka MHCTPYMeHTarbHbIX MeTO4oB aHanusa. Knaccudukaums,
NMpenMmyLLEeCTBa, OrpaHNYeHusI.

ONEeKTPOXMMUYECKNE METOAbI: Knaccugmkauus MetogoB. IHOMKAaTOpHbIE 3N1eKTpoab
N 3MEKTPOAbl CPaBHEHMSI.

Bo3aMOXHOCTM MeTopaa: MOTeHUMOMETpPUYeckoe TUTPOBaHME U MOHOMEeTpusi. BoiGop
3MEeKTPOo/oB.

BO.I'IbTaMI'Ie[)OMeTpI/IFl. KayecTBeHHble n KOnn4yecTBeHHblEe XapaKTepucTtukun
BOnbTamneporpamMmm. npﬂMbIe N KOCBEHHbl€ BOJIbTaMnNepoMeTpu4eCckne Mmetoabl. Buabl
KPUBbLIX TUTPOBAHUA.

OcHoBbI KOHOYKTOMETpPpKUYEeCKOro MeToga aHanmsa.

CnekTpanbHble W ONTMYECKUE MeToAbl aHanusa. TeopeTudeckne OCHOBBI.
Knaccudpmkauma metomoB. MeToabsl aToOMHOWM W MOMNEKYNAPHOW OMTUYECKOM
CNEKTPOCKOMNUN.

ATOMHO-3MWCCUOHHAA  cnekTpockonus.  VICTOYHWMKM  BO3OYXOEHUA  aTOMOB.
Pervctpauwns cnektpa. Pusnuyeckne n xumm4eckne nomexu.

MonekynspHo-abcopbumoHHasa cnekTpockonusa. OCHOBHOWM 3aKOH CBETOMOITIOLLEHNS.
Cnocobbl onpegeneHns KOHLEHTpaLUUnN BELLECTB.

.NonspumeTpus. PedppakromeTpust. MprHUMNBI METOAOB U 06NIACTM NPUMEHEHWS.

XpomaTtorpacuyeckme

MeToAbl aHanNu3a

Xpomatorpadumyeckme MeToabl. TeopeTuyeckne oOcHoBbl. O6Wwme nogxogbl K
onTumMmu3auum npolecca xpomartorpaduyeckoro pasgeneHus sellects. Knaccudpukauusa
Xpomartorpau4eckmx MeToaoB.

MoHooOMeHHas xpomartorpadus. KuHeTuka u CenekTUBHOCTb MOHHOIMO oGMeHa.
Knaccudpumkaums noHntos. lNMpnumepsbl NPUMEHEHNS.

"a3oBas xpomartorpadgums. aso-agcopbunoHHas xpomaTorpadms. Maszo-KungkocTHasi
xpomartorpagus. CywHocTb MeToga. OObekTbl uccnegoBaHus.  KayecTBEHHbIN W
KONMMYECTBEHHbIV aHanus.

YKngkoctHaa xpomaTorpadus. BoicokoadhpekTMBHasa XMAKOCTHaA xpomMartorpadus.
CyLwHocTb MeToaa.

MnockocTtHas xpomartorpadus. CyHoCTb MeToaa 1 obnactu NpUMeHeHus

5.2.2 MNpakTnyeckme 3aHATUS (CEMUHaPphI)
"He npedycmompeH".

5.2.3 JlabopaTopHbIVi NPaKTUKYM

Ne HanmeHoBaHue pasgena TpynoemkocTb,
HanmeHoBaHne nabopaTtopHbix pabot
n/n ANCUMNIINHBI yac
1 O6wwme BONpoOCHI MpaBuna paboTbl, TexHuka 6GesonacHoCcTn B 4
XUMUYeckux nabopartopusix. XmmMudeckast nocyga.




MoprotoBka nocyabl Kk paborte. Pacyetbl Ha
NPUroToBNEHNE PACTBOPOB.

MpuroTtoBnexHve pa6ouero pacTBopa
rmopokcuaa HaTpus pasbaBneHnem.
MpuroTtoBnexHve cTaHAapTHOro pacTBopa
LLaBeneBoii KUCNOThI pa3GaBneHmem.

Xnmuyeckue
MeToAbl aHanNMs3a

AnkanumeTtpua. CraHgapTusauusa pabouyero
pactBopa rugpokcuaa HaTtpus.  KoHTponbHas
3ajaya: onpeneneHne mMacchbl YKCYCHOWM KUCNOTbI B
pacTBope.

PacyeTbl pe3ynbTaToB aHanusa B
TUTPUMETPUYECKUX MeTodax aHanusa. Bbibop
nHgukaTopa.

KomnnekcoHomeTpus. YcTaHoBNeHwe TuUTpa
pabouero pactBopa komnnekcoHa lll. OnpeaeneHne
obLlen XecTKOoCTU BOAOMPOBOLHOW, MPUPOLHON,
MUWHepanbHOW BOAbI.

®dusmnyeckme un ¢pusmnko-
XUMnYeCcKue MeToAbl
aHanu3sa

®OTO3NEKTPOKONOpUMETpUA.  OnpeaeneHne
Cu”* B BOAHOM pacTBope.

MonsapumeTtpus. OnpegeneHve caxaposbl B
BOLHOM pacTBope

Pedpaktomerpua. OnpepeneHne xnopuga
HaTpusi B BOAHOM pacTBope.

MNoTeHunomeTpusa.  OnpegeneHne  macchbl
COMNAHOW KUCMOTbI B pacTBoOpe.

XpomaTtorpa-cduueckue
MeToAbl aHanusa

FasoBas xpomartorpacdusa. AHanms cmecu
CMMPTOB..

5.2.4 CamocToaTtenbHasd

paboTa oby4aroLmxcs

Ne
n/n

HanmeHoBaHue pasgena
OUNCLUMMNNUHBI

Bug CPO

TpyaooeMKocTb,

ak. 4.

O6uwue BONpocCkI

MoarotoBka k nabopaTopHbIM
paboTtam

MpopaboTka KOHCNEKTOB NEKLNIA
K KONIOKBUYMY

MpopaboTka pa3genoB y4ebHuka
K KONIOKBUYMY

Xnmuyeckue
MeToAbl aHanNu3

MogroToBka k nabopaTopHbiM paboTam

MpopaboTka KOHCNEKTOB NEKLNIA
K KOMMOKBUYMY

MpopaboTka pa3genos yyebHuka
K KOJNJTOKBUYMY

13

MpopaboTka pa3genoB yyebHuka ang
AOMaLUHEero 3agaHus

23

Dusunko-xmmmuyeckue
MeToAbl aHanu3a

MoaroToBka k nabopaTopHbiM paboTam

MpopaboTka KOHCNEKTOB NEKLUIA
K 3a4eTHOW 3agadve

MpopaboTka pa3genoB y4ebHuka
K 3a4eTHOM 3agave

17

XpowmaTtorpadmyeckue
MeToAbl aHanu3a

MogroToBka k nabopaTopHbiM paboTam




MpopaboTka KOHCNEKTOB NEKLNIA 1
K 3a4eTHOI 3ajaye

MpopaboTka pa3genos yyebHuka 6
K 3a4eTHOM 3ajave

6 YyebHO-meTOAMYECKOe M UH(OpMaLUOHHOE obecnevyeHne AUCLUNIIUHBI
(mopyns)

[ns ocBoeHus gmucumnnmHbl 06y4alroLWnNCa MOXET UCMONb30BaThb:

6.1 OcHOBHasa nuTepartypa

1. AHanutnyeckaa xumusa. Metoabl naeHTUpMKaumMm m onpepernieHMs BeLLecTB
[OnekTpoHHbIN pecypc]: yuebHuk / M.W. bynatos [u gp.]; MNMoa pea. J1.H. MocksuHa. — CI16:
INaHb, 2019. — 584 c. — Pexum goctyna: https://e.lanbook.com/book/112067.

2. HukynuHa, A. B. AHanutnyeckad xmumusa U (OU3MKO-XMMUYECKMEe MeToAbl aHanuia
(Teopusa 1M npakTnka) [ONeKTpPoHHbIN pecypc]: ydebHoe nocobue / A. B. HukynuHa, P. T1.
Jincmukas, T. A. KyumeHko; BI'YUT, Kadegpa dusmyeckon n aHanuTU4eckon Xvmmuu. - 4-e
n3g., nepepadb. wu pgon. - Bopowex, 2019. - 176 c. — Pexum pocrtyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1887

6.2 lononHuTenbHasa nutepaTtypa

1. Anos, H. B. AHanntuyeckaa xmmmnsa U (pU3MKO-XMMUYECKNE METOAbl aHanusa
[Tekct] / H. B. Anos, W. A. Bacunenko, M. A. lNnonbgwTpax.— CI16.: Academia, 2010 .— 416¢.

2. Hukynuna A.B. Kpusblie TutpoBaHus. [TekcT] : yueb. nocobue / A.B. HukynuHa,
T.A. KyumeHko. — BopoHex: BI'TA, 2011.— 143 c.

3. BepwuHuH, B.U. AHanntnyeckaa Xumusa [ONEKTPOHHbLIM pecypc]: y4ebHuk /
B.W. BepwwuHuH, U.B. Bnacosa, N.A. Hukndgoposa. — CI16: JlaHb, 2019. — 428 c. — Pexum
poctyna: https://e.lanbook.com/book/115526.

4. 3onotos, KO.A. BBefeHne B aHannTUYeCKy0 XMMUIO [ONEKTPOHHbIN pecypc] :
yyebHoe nocobue / KO.A. 3onotoB. — M: N3gatenbctBo "flabopaTtopus 3HaHun", 2016. —
266 c. — Pexum pgocTtyna: https://e.lanbook.com/book/84079.

6.3 lMepeyeHb Yy4yeOHO-meTOAMYECKOro obecrnevyeHUs ANA CaMOCTOATENIbHOMU
paboTbl obyyvarowmxcs

1. HukynuHa A.B. AHanutmnyeckass xumus u  PUIMKO—XMMUYECKME MeTonbl
aHanuaa [OneKTPOHHbIA pecypc]: MeToh. ykasaHus K camocTosTenbHOW paboTe cTyaeHToB/
BopoHex. roc. yHT. uHX. TexHonor.; cocTt. A.B.HukynunHa.— BopoHex: BI'YUT, 2021.—

25 C. - Pexunm pocryna:
https://education.vsuet.ru/mod/glossary/view.php?id=172264&mode=entry&hook=53450
2. MeToanyeckme ykasaHus ans  obydarwmxca no OCBOEHMIO  AUCLMNIMH

(mogynen) B ®IrbOY BO BI'YUT [OnNeKTpOHHbIA pecypc]: MeTooMYecKUe yKasaHusa ans
obyyalolmnxcss Ha BCeX YPOBHAX Bbicwero obpasosanna / M. M. [Hanebinue, P. H.
MnoTtHukoBa; BI'YUT, YuyebHo-meToaudeckoe ynpasneHue. - BopoHex : BI'YUT, 2016. —
Pexum goctyna : http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488

6.4 TlepeyeHb pecypcoB WHPOPMALUOHHO-TENIEKOMMYHUKALMOHHON CeTU
«MHTepHeT», HeObXO0ANMBIX ANl OCBOEHUA AUCLUNIINHBLI (MoAayns)

HanmeHoBaHue pecypca cetn « IHTepHeT» OneKTPOHHbIV agpec pecypca
HayyHas anekmpoHHas 6ubriuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas rinamgopma «FOpadim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/

AUBC «Mezaallpo» https://biblos.vsuet.ru/MegaPro/Web
Caim Mu+Hucmepcmea HayKu U 8biclie20 http://minobrnauki.gow.ru
obpasosaHusi PO

AnekmpoHHasi UHghopmMayUuOHHO-0bpa3osameribHasi http://education.vsuet.ru

cpeda ®F6O0Y BO «BI'YUT



https://e.lanbook.com/book/112067
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1887
https://e.lanbook.com/book/115526
https://e.lanbook.com/book/84079
https://education.vsuet.ru/mod/glossary/view.php?id=172264&mode=entry&hook=53450
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web

6.5 [lepeyeHb WHGPOPMALMOHHBLIX TEXHONIOMMK, WUCNOMNb3yeMbIX MNpuU
ocyliecTBneHMn obpasoBaTenibHOro npouecca no AucuuniumHe (Moaynio), BKKoYas
nepeyvyeHb NPorpaMMHOro o6ecneyeHus U MHPOPMaLIMOHHbIX CMPABOYHbIX CUCTEM

Mpn  un3yveHMM  OUCUMNAMHBI  UCMOMb3yeTcss  nporpammMHoe  obecnevyeHue,
COBpeMeHHble npodeccuoHanbHble ©0a3sbl AaHHbIX U MHEMOPMAUMOHHBIE CMPaBOYHbIE
cuctembl: ANOC yHuBepcuteTa, B TOM 4vucrne Ha 6ase nporpammHon nnatdopmbl «Cpeaa
3NeKTPoHHOro oby4eHmnsa 3KL».

Mpn ocBoeHUM AUCUUNIIUHBI UCMNONb3YeTCA JIMLIEH3UOHHOE W OTKpPbITOe
nporpamMmmHoe obecneyeHue

Mporpammbi JNnueH3un, pekBU3NTLI NOATBEPXKAAOLLEro AOKYMEHTA
Adobe Reader XI (6ecnnatHoe M0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbTt ObpasoBaHue JInueHaumsa 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 o1 06.12.2012 .
https://lwww.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 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license

Libre Office 6.1 JnueHsna Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo» (BknioveH B yCTaHOBOYHbIV NakeT
onepaunoHHom cuctembl AnbT ObpasoBaHue 8.2)

7 MaTtepuanbHoO-TeXHMYECKOe obecnevyeHne AUCUUNNMUHLI (MoAayns)

Y4yebHble ayauTopun ans npoBeaeHns y4ebHbIX 3aHATUN:

Ne 440 yyeBHasa ayguTtopus ans nposegeHus yyebHbix 3aHaTui. Komnnekt mebenu
ans yyebHoro npouecca Ha 30 mecT. AyanoBuayarnbHasi cMcTeMa NEKUNOHHbIX ayauTopui
(MmyneTmeaninHbln npoektop Epson EB-X18, akpaH ScreenMedia), Pedpaktometp UNP®-
454, Uentpudpyra LWJINMH —P-10, Cnektpodotometp KOK -3- O1, lMonapumerp CY-4,
Monapumetp CVY-4, KoHueHTpauuoHHbin konopumeTp KOK-2, pH-meTtp-150 Ml
Cnektpodpotometp KOK -3 km, KoHueHTpauuoHHbin konopumeTp KOK-2, lMonspumetp-
caxapumeTp CY-5, PedpaktomeTp, pH- meTp-150 mI1, Mukpockon MBC-10

Ne 436 yyebHas ayautopust onga nposeaeHnsa yvyebHblx 3aHaTUn. Komnnekt mebenn
Ansa yyebHoro npouecca Ha 30 mect. Pedppaktometp NP®-454, Lientpudpyra LWIMH —P-10,
CnektpodotomeTp KOK -3- O1, MNonapumetp CY-4, Nonapumetp CY-4, KOHUEHTPALNOHHbIN
konopumeTp KOK-2, pH-meTp-150 ™I, CnektpodotomeTp KOK -3 kM, KOHUEHTPaALNOHHbIN
konopumeTtp KOK-2, MNonapumetp-caxapumetp CY-5, PedpaktomeTp, pH- meTtp-150 M1,
Mukpockon MBC-10

Ne 441 yyebHas ayauTtopust onga nposeaeHnsa yvyebHblix 3aHaTuUn. Komnnekt mebenun
ansa ydyebHoro npouecca Ha 30 mecT. AyanoBusyarnbHast CMCTEMa NEKUMOHHBIX ayanTopui
(MmynbTmeannHbln npoektop Epson EB-X18, akpaH ScreenMedia) Moaynb «TepmMmuyeckui
aHanun3». Mogynb «TepmocTtaT». Mogynb «YHuBepcanbHbli  KOHTponep». Moaynb
«Onektpoxummay. TepmoctaTt 50k-2010.05-03. YcrtaHoBka konopumeTpucekas. baHs
BoaaHas. Kongyktometp TYPE-OK-102/1. T[pubop Pebungepa. KoHUEHTpaUMOHHbIN
konopumeTp KOK-2. MNMonspumetp-caxapumetp CY-5. PecdpaktomeTp. Ctanarmometp CT-2.
baHs BogsHas



http://eopen.microsoft.com/
http://eopen.microsoft.com/

AyouTtopun Ons camocToATeNbHOM paboTbl Oby4qalowmMxca MNOAKMIOYEHbI K CeTu
NHTepHeT:

Ne 416 nomeLlleHre ansa camoctoaTenbHon paboTtbl obyyatowmxca. Komnnekt mebenu
ana yvyebHoro npouecca Ha 8 mect. Komnbrotepbl: Core i3-5403.06, C2DE4600, HOyTOyK
ASUS, mynbtumeauminHeii npoektop ACER, akpaH

JononHutensHO AnNs CcaMOCTOATENbHOM paboTbl  OBy4valoLWMXCAa  UCNONb3YTCA
ynTanbHble 3anbl pecypcHoro ueHtpa BIMYWUT ocHaleHHble KomnboTepammn co CBOOGOAHbIM
AOCTYNoM B ceTb VIHTepHET 1 BMBNNOTEYHbIM U MHPOPMALNOHHO- CPaBOYHbIM CUCTEMAM

8 OueHo4Hble MaTepuanbl AN NPOMEXYTOYHOW aTTecTauum obyvarowmxcs no
aucumnnuHe (Moayno)

OueHouHble maTtepuansbl (OM) ansa gucumnnvHbl (Mo4ynNs) BKNOYaKOT:

- rnepeyeHb KOMMNETEHUWA C yKa3aHWeM WHOMKATOPOB AOCTUKEHWA KOMMETEHLMHN,
3TanoB Mx opMUPOBaHUA B NpoLiecce 0CBOEHNS 06pa3oBaTeNbHON NporpamMmmbl;

- OnuMcaHue LWKan oueHnBaHus;

- TUNOBbIE KOHTPOSIbHbIE 3a4aHNs UMK MHble MaTepuanbl, He06XoAMMble ANA OLEHKM
3HaHUW, YMEHWUWN, HABbLIKOB;

- MeToaudeckue Martepuvanbl, onpegenswowme npoueaypbl OLEHUBAHUS 3HaHWW,
YMEHWN, HABbIKOB U (UNKN) OMblTa OEeATENbHOCTH.

OM npeacTtaBnAalTCA OTAENbHBIM KOMMMEKTOM U BXOAAT B COCTaB pabouen
nporpamMmmbl AUCUMNIINHBLI (MoAaynsA).

OueHouyHble MaTepuanbl opmupytotca B cootBeTcTBum ¢ 1 BIYUT «lMonoxeHne o6
OLEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHM3auMoHHO-MeToANYECKME AOaHHble AUCLUUNIUHbI AN OYHO-3a04HOW
unu sao4yHoun hopm obyyeHus

1.1 O6Bbembl pas3nuyHbix ¢opm y4yeOHOM paboTbl M BuAblI KOHTponsA B

cooTBeTCTBMU C y‘-lesHbIM niaaHoOMm

O6Lwas TpyA0EMKOCTb ANCLMMNIMHBI (MOOYNS1) COCTaBNsAET _3  3a4eTHbIX eAVHUL

Buabl y4yeb6HOM paboThl Bcero PacnpepeneHnue
akagemu- TPYAOEMKOCTU Mo
YeCKMUX YacosB cemecTpam, ak. Y
2 cemecTp
O06wasn TpyaoeMKOCTb AUCLMNITMHBI (Moayns) 108 108
KoHTakTHas paboTa B T. Y. ayaAUTOPHbIE 3aHATUS: 11,5 11,5
Jlekuun 4 4
8 MoMm Yucrie 8 hopme rpakmuyeckol rnod2omoeKku - -
JlabopaTopHble 3aHATUSA 6 6
8 MOoMm Hucrie 8 hopme rpakmuyeckol rnod2omoeKku - -
KoHcynbTauum Tekyuiune 0,6 0,6
PeueH3MpoBaHue KOHTPONbHbIX paboT 0,8 0,8
Bud ammecmauuu (3a4em) 0,1 0,1
CamocTtosaTenbHas pabora: 92,6 92,6
MpopaboTka MaTepuanoB no nekumsaMm, YydyebHukam, 78,4 78,4
y4ebHbIM Nnocobusm
MoaroToBka K NabopaTopHbIM 3aHATUAM 5 5
KoHTponbHasa paboTa 9,2 9,2
MoaroToBKa K 3a4eTy (KOHTPOMb) 3,9 3,9




AHHOTALUA

K PABOYEN NPOrPAMME

AnCcuUnnnnHbI

«AHANTUTUYECKAA XUMUA U DUSUKO-XUMUNYECKUE METO[1bl AHATTU3A»

(HanMeHoBaHMe OUCLMMNUHDI)

[Mpouecc naydyeHms mogynsa HanpasneH Ha opMUpoBaHUE CrieayrLWwmMxX KOMNeTeHLUMI:

Ne Kopn dopmynupoBka Kog n HanmeHoBaHue nHgukartopa
n/m | Komnert KOMMeTeHUUn OOCTUXeHun
eHuun KOoMMeTeHuun
1 OlK-4 | CnocobeH 060CcHOBbLIBaTb n | WO-lonks Vcnonb3yeT 3HaHME TEXHUYECKUX

peanu3oBbiBaTb B  NPOGECCUOHANbHOM | BO3MOXHOCTEN COBpPEMEHHOrO
OEesTeNbHOCTN COBPEMEHHbIE TEXHOMOMMM C | Cneunanu3mpoBaHHOro obopynoBaHus,
NCNonb30BaHUEM npubopHo- | MeToa0B peLueHus 3agad B

MHCprMeHTaHbHOM 6a3bl 1 ncnonb3oBaTb

npodeccuoHansHon AeaTenbHOCTH.

OCHOBHble €CTeCTBEHHble, Buonorndyeckue
N npodeccuoHanbHble MOHATUS, a Takke
MeToAbl npu peLleHun
obwenpodeccrnoHanbHbIX 3agad

WO-20nks YMEET NPUMEHATb COBPEMEHHBbIE
TEXHOMNOrMN W MeToAbl WCCNeaoBaHUN B
npodeccnoHanbLHoOn nesaTenbHOCTN,
WHTEpPnpeTUpoBaTb NOMyYEHHbIE pe3ynbTaThl

3HaeT: OCHOBHble MOHATUS Ka4YeCTBEHHOTO W KOMUYECTBEHHOMO METOAOB XWMUYECKOro M (PU3UKO-
XMMUYECKOro aHanu3a, NpUMeHsiEMbIX NpY pelleHun 3agad B NpodecCnoHanbLHON OedATenbHOCTU; MeTodbl
nccregoBaHUs M UHTepnpeTaumyM  3KCMEePUMEHTAlbHbIX [AaHHbIX, MPUMEHsiEMble B MpodgecCcnoHanbHoON
OEeATENbHOCTU: TEXHWKY MPOBEOEHUS TUTPUMETPUYECKOrO aHanwu3a, Ha3BaHWe, Has3HavyeHWe U YCTPOWCTBO
NpMOOPOB MHCTPYMEHTalbHbIX METOAOB aHanmu3a: MoTEHUMOMETPUsi, POTOINEKTPOKONOPUMETPUS, ra3oBas
XpoMaTorpadusi, pedpakTomeTpus, MONSAPUMETPUSI.

YMeeT ucnonb3oBaTh 3HaHME METOAOB pelleHuss obuienpodeccMoHanbHblX 3aday: NPOBOAWTE pacyeTbl
KOHLUEHTpauun pacTBOPOB pasfnnyHbIX COEANHEHWUI, MO MOTYYEHHBIM 3KCNEPUMEHTaNbHbIM AaHHBIM NPOBOANTL
pacyeT Macchbl (KOHUEHTpauun) OonpeaensemMoro BellecTBa B PacTBOpE; paccynTbiBaTb abCOMOTHYIO U
OTHOCUTESbHYIO MOrPELIHOCTU U3MEPEHNI; NMPUMEHATb HA MOLENbHbIX PpacTBOpax MeTodbl, MCNONb3yemble npu
pelweHnmn obLienpodeccmoHanbHbIX 3a4ad: No 3agaHHON MeToAvKe roTOBUTb M CTaHAapTU3MpoBaTb PacTBOPbI;
NPOBOAUTL TUTPUMETPUYECKUA aHanus, paboTaTb C OCHOBHbIMM TuMamu nNpubopoB, NPUMEHAEeMbIMU B
npodeccnoHanbHON aeaTtenbHoCcT — pH-meTp, OTO3NEKTPOKONOPUMETP, OLLEHNBATL TOYHOCTb NPOBEAEHHOIo
aHanu3a

BnageeT: HaBblkaMn UCMOMb30BaHWUSA OCHOBHBIX €CTECTBEHHbLIX MOHSATUA 1 METOOO0B, HEOOXOAMMBIX ANA
peLleHns aHanUTUYeckMx 3agad B NpogeccnoHanbHon 4eATeNbHOCTH; HaBblkaMy NPOBEOEHNUS XMMUYECKOTO U
PU3NKO-XMMUYECKOTO aHanuns3a, NpMMeHAeMoro B NpodeccMoHanbHOM OeATENbHOCTU

CopepxaHue paspenoB agucuunnuHbl. O6wme Bonpocbl (MpegmMeT aHanuTUYeCcKOW XMMUKU U ero
3HayeHne Onsi NpogeCcCUOHANBHON NOArOTOBKM OOy4YaloWMXCH; METOA4bl Ka4EeCTBEHHOIO M KONMYECTBEHHOIO
aHanusa; npobooTtbop u NpobonoAroToBKa; NMokasaTtenu NPMeMIIEMOCTU MOSYYEHHbIX pe3ynbTaToB aHanusa:
NMOBTOPSEMOCTb, BOCMPOU3BOAUMOCTb, abCOMOTHAs U OTHOCMTENbHAs MOTPELLHOCTb U3MEPEHUN; XUMUYecKas
nocyaa; crnocobbl BbipaXXeHWUsi KOHUEHTpauui). Xumuyeckue MeToAbl aHanusa (TeopeTuyeckue OCHOBBbI
XMMUYECKMX METOAOB; Ka4yeCTBEHHbIM aHanus; rpaBuMeTpudeckne MeTOAbl; TUTPUMETpuUYeckme MeTodbl
aHanusa ¢ BM3yarnbHbIM (PUKCUMPOBAHMEM TOYKW IKBMBANIEHTHOCTW, WX MPUMEHEHWe ONS pelleHus 3agady B
npodgeccuoHanbHon  gesitenbHocTn).  ®uanyeckme U (PU3NKO-XMMUYECKME MeToAbl  aHanusa
(anekTpoxummuyeckne MeTodbl aHanu3a, ONTUYECKME W CheKkTparbHble MeTodbl aHanmMsa, TexHUYeckue
BO3MOXHOCTM MNpPUOOPOB U  MHCTPYMEHTamnbHbIX METOAOB WCCNefoBaHWA ONs  peleHuMs 3ajad B
npodeccnoHaneHon pgeaTenbHocTv). Xpomartorpacdmuyeckue wmeToabl aHanu3sa (knaccudukaumsa w
TEOpPETUYECKNE OCHOBbLI XpoMaTorpaduyecknx MeTo4oB, NPUMEHEHNE MPU peLleHnn obLenpodeccuoHarnbHbIX
3apau).



OLEEHOYHbLIE MATEPUAIIbI
AnA NPOMEXYTOYHOU ATTECTALUUU

no gucuunnumHe
AHanntTuyeckaa xmumMmuma n dbU3nNKo-XMMMYEeCKNe MeToabl aHanumsa




1. NepeyeHb KOMNETEHUUN C yKa3saHueM 3TanoB ux chopMmmpoBaHus
Ne Kog dopmynupoBka Ko n HanmeHoBaHue nHgukartopa
n/n | KomneTt KOMNeTeHLun BOCTWXKeHUs
eHUMm KOMMNeTeHLMm
1 OrllK-4 | CnocobeH obocHoBbIBaTb n | WO-1lonks YcnonbsyeT 3HaHMe TEXHUYECKUX
peanusoBbiBaTb B  NpodecCroHanbHON | BO3MOXHOCTEN COBPEMEHHOr0
[esATernbHOCTU COBPEMEHHbIE TEXHOSOMMM C | crneunanmM3npoBaHHOro o6opynoBaHus,
MCnonb3oBaHNEM npubopHo- | MeToaoB peLLeHus 3agad B

I/IHCprMeHTaJ'IbHOIZ 6a3bl 1 ncnonb3oBaTb

npodeccuoHanbHon AeaTenbHOCTY.

OCHOBHbIE €CTEeCTBEHHble, Buonornyeckue
N npodeccuoHanbHble MOHATUSA, a Takke
MeToAbl npu peLleHnm
obwenpodeccnoHarnbHbIX 3agay

WO-20nks YMEET NPUMEHATb COBPEMEHHBLIE
TEXHONMOrMM W MeToAbl WCCMeAoBaHUN B
npogeccnoHasnbHON beaTenbHOCTH,
WMHTEPNPEeTUPOBaTb MNOMyYEeHHbIE pe3ynbTaThl

Koa n HaumeHoBaHue UWHOUKaTopa
AOCTUNXEHNA KoMneTeHUnn

Pe3synbTaTbl 06y4eHusi (nokasaTtenu oLueHUBaHUA)

WO-lonks  Wcnonb3yeT  3HaHWE | 3HaeT: OCHOBHbIE MOHATUS KA4€CTBEHHOMO N KONIMYECTBEHHOMO
TEXHUYECKNX BO3MOXHOCTEN | METOLAOB XMMUYECKOTO 1 PU3NKO-XMMNYECKOro aHanmsa,
COBPEMEHHOI0 NPUMEHSIEMbIX MPU peLleHnmn 3agay B NpodeccuoHansHon
cneunanmampoBaHHOro [eaTenbHOCTH
obopynoBaHusa, MeTodoB pelleHus | Ymeet ncnonbL3oBaTh 3HaHue MEeTOd0B peLueHns
3apav B npodeccuoHarnbHon | o6LienpodeccnoHanbHbiX 3agaq: npoBoAMTb pacyeThl
neaTenbHoCTH KOHUEHTpauMM  pacTBOPOB  pPa3fIMYHbIX  COEOUHEHWK, Mo
Nony4YeHHbIM JKCMepUMEeHTanbHbIM [AaHHbIM MPOBOAUTHL pacyeT
Macchbl (KOHLEHTpauun) onpegenseMoro BellecTBa B pacTBOpPE;
paccuntbiBaTb abCOMOTHYIO M OTHOCUTENbHYK MOrPELUHOCTH
namMepeHunm
BrnageeT: HaBblkaMW MCMONb30BaHNS OCHOBHbLIX €CTECTBEHHbIX
NOHATUI " MeTO0B, HeobxoauMbIX  Ans peLueHus
aHanuMTM4ecKMx 3agay B NpodeccnoHanbHON AeATeNbHOCTY
WO-2 onka Ymeet NPUMEHSATb | 3HaeT: MeTo bl ncecrnegoBaHns " WUHTepnpeTaumm
COBpPEMEHHbIE TexHomnornm N | 3KCNepMMeEHTarbHbIX [OaHHBbIX, NpUMeHsieMble B
MeToAbl nccrneaoBaHuin B | NpodeCcCUOHanbHON  OEeATEeNbHOCTU:  TEXHWUKY  MNpOoBefeHus
npodeccnoHanbHON AeATENbHOCTHU, | TUTPUMETPUYECKOrO  aHanui3a, Has3BaHMe, HasHa4yeHue U
MHTepnpeTupoBaTb nony4yeHHble | yCTPONCTBO MPUOOPOB WMHCTPYMEHTanbHbIX METOAO0B aHanuaa:
pe3ynbTaThbl NOTEHUNOMETpUS, (OTO3NEKTPOKONOPUMETPUS, rasoasi
xpomatorpadusi, pedpakTtoMeTpusi, NONSAPUMETPUS.
YmeerT: NPUMEHATb Ha MoAernbHbIX pacTBopax MeTOobl,
ucnonb3yemble npu pelleHun obLienpodeccnoHanbHbIX 3agau:
no 3agaHHOW MeToauKke TrOTOBUTb WM CTaHOapTU3NpoBaTb

pacTBOpbIl; MPOBOAMTE TUTPUMETPUYECKMI aHanu3, pabotaTtb C
OCHOBHbIMHU TMnamm npmbopos, NpYMEHSAEMbIMU B
npogeccnoHanbHON neaTenbHoCTn - pH-meTp,
POTO3NEKTPOKONIOPMMETP, OLEHMBATbL TOYHOCTb MPOBEOEHHOrO
aHanmsa

Bnageet: HaBblkamMu npoBeAdeHUs XUMWUYECKOro W C*)VISVIKO-
XMUMUYECKOIro aHanmsa, npuMmeHdaemoro B I'IpOd)eCCI/IOHaJ'IbHOVI
AeATeNIbHOCTU

3. MacnopT oLeHOYHbIX MaTepuanoB NO AUCLUUNIIUHE

KOHTDOMMOVEMbI MHupekc OueHo4Hble cpeacTBa
No P o Py KOHTponupye
h MO TexHonorua / npouenypa
n/ | mogynwu/pasgen NoNe
KOMMeTeHuu HaMeHoBaHne _ | oueHku (cnocob KoHTpons)
n bl /TEMbI W (M ee 3agaHun
ONCLMUNITUHBI wactu)
1 BnaHo4yHoe (koMnblOTEPHOE)
Tect (ans TecTUpoBaHue
O6wue BoNpocCkl OrK-6 KONMoKBMyMa) 1-2 MpoueHTHas wWkana.
y 0-100 %;
0-59,99% -




Heyo0BNEeTBOPUTENLHO;
60-74,99% -
YOOBIETBOPUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - OTNINYHO.

Bapaum (ons
KONnoKsMyma)

17-20

BnaHo4yHoe (koMnblOTEPHOE)
TecTMpoBaHue

lMpoueHTHasa wWkana.

0-100 %;

0-59,99% -

HeyqoBNEeTBOPUTENLHO;

60-74,99% -

YOOBMNETBOPUTENLHO;

75- 84,99% -xopoLwuo;
85-100% - OTNINYHO

CobecenoBaHue
(Bonpocbl ans
KOMNnoKsMyma)

29-32

lMpoBepka npenogasatenem
OTmeTKa B cucteme
«3a4yTeHO — He 3a4TeHO»

Xumunyeckne
MeToAdbl aHanusa

OrnnK-6

TecT (ons
KOmSoKBMyMa)

3-9

BnaHo4Hoe (KoMMboTEPHOE)
TecTupoBaHue
lMpoueHTHaa Wwkana.
0-100 %;

0-59,99% -
HeyOoBNETBOPUTESLHO;
60-74,99% -
YOOBNETBOPUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - oTNnYHO.

Bapaum (ons
KOmoKBMyMa)

21-22

BnaHo4Hoe (KoMMboTEPHOE)
TecTupoBaHue

MpoueHTHas Wwkana.

0-100 %;

0-59,99% -

HeyaOBIETBOPUTENBHO;

60-74,99% -

YAOBIIETBOPUTENBHO;

75- 84,99% -xopoLwuo;
85-100% - oTNIMYHO

Kewnc-3agaHus (ans
KONnoKsMyMma)

26

lMpoBepka npenogasatenem
OTtmeTka B cucteme
«3a4TEeHO — He 3a4TEHO»

CobecenoBaHue
(Bonpocel ang
KOMI0KBMyMa)

33-46

lMpoBepka npenogaBatenem
OTmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»

ToOYHOCTb
BbINOSIHEHNE
nabopaTopHbIX
pabor

64

KoHTponb npenogaBaTens
OTMmeTKa B cucteme
MpoueHTHas wkana.

0-100 %;
paboTy He BLINMOTHUI UMK
owmnbka aHanu3a 6onee

5,0 % - 0-59,99% -

HeyooBNeTBOPUTENBHO;

owmbka aHanusa 3,1-5,0% -
60-74,99% -
YL, OBNETBOPUTESBHO;
owwnbka aHanusa bonee 1,1-

3,0% -75- 84,99% -

XOPOLLO;

owwmnbka aHanmsa 0- 1,0% -
85-100% - oTNU4HO.




dusnyeckne n
domamko-
XUMMYyeckmne
MeTodbl aHanuaa

OrlnK-6

TecT (4N NTOroBoro
3agaHus)

10-14

BnaHo4Hoe (KoMMboTEPHOE)
TecTMpoBaHue

MpoueHTHasa wWkana.

0-100 %;

0-59,99% -

HeyOoBNETBOPUTESTLHO;

60-74,99% -

YOOBNETBOPUTENLHO;

75- 84,99% -xopoLwuo;

85-100% - oTNn4HO.

3agaum (ons
NTOroBOro 3aJaHus)

23-24

BnaHo4Hoe (KoMMboTEPHOE)
TecTupoBaHue

MpoueHTHas Wwkana.

0-100 %;

0-59,99% -

HeyaOBIETBOPUTENBHO;

60-74,99% -

YAOBIETBOPUTENBHO;

75- 84,99% -xopoLwuo;
85-100% - oTNIM4YHO

Kewnc-3apaHusa (onga
NTOrOBOrO 3aZaHNs)

27

lMpoBepka npenogaBatenem
OTmeTKa B cucteme
«3a4YTEHO — He 3a4YTEHO»

CobecenoBaHune
(Bonpocel ang
NTOroBOro 3afaHuns)

47-57

lMpoBepka npenogaBaTenem
OTmeTKa B cucteme
«3a4YTEHO — HEe 3a4YTEHO»

To4HOCTb
BbINOMTHEHNE
nabopaTopHbIX
paboT

64

KoHTponb npenogasatens
OTmeTKa B cucteme
MpoueHTHas wkana.

0-100 %;
paboTy He BbIMONHWUM UMK
ownbka aHanu3a bornee

5,0% - 0-59,99% -

HeyO0BMNeTBOPUTENBHO;

owwmnbka aHanusa 3,1-5,0% -

60-74,99% -

YOOBNETBOPUTESBHO;

owwmnbka aHanusa 6onee 1,1-
3,0% -75- 84,99% -
XOpOLLO;

owmnbka aHanusa 0-1,0% -
85-100% - OTNNYHO.

Xpomartorpaduy
eckne  MeTodbl
aHanmaa.

OrnnK-6

TecT (onsa ntorosoro
3agaHus)

15-16

BnaHo4Hoe (KoMMboTEPHOE)
TecTupoBaHue
MpoueHTHas Wkana.
0-100 %;

0-59,99% -
HeyaOBETBOPUTENBHO;
60-74,99% -
YAOBIETBOPUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - oTNNYHO.

Bapaum (ons
NTOroBOrO 3aZaHuns)

25

BnaHo4yHoe (koMnbloTEPHOE)
TecTupoBaHue

MpoueHTHas wkana.

0-100 %;

0-59,99% -

Hey4OoBNEeTBOPUTENLHO;

60-74,99% -

YAOBIIETBOPUTENBHO;

75- 84,99% -xX0opoLuo;




85-100% - oTnn4yHO

lMpoBepka npenogaBatenem
28 OTmeTKa B cucteme
«3a4YTEHO — HEe 3a4YTEHO»

Kewnc-3apaHusa (anga
NTOrOBOrO 3a[jaHNs)

CobecenoBaHue lMpoBepka npenogasaTtenemM
(Bonpochkl anst 58-63 OTmeTKa B cucteme
MTOroBOro 3aAaHuns) «3a4YTEHO — He 3a4TeHO»

lMpoBepka npenogasatenem
[omaluHee 3agaHune 65-68 OTmeTKa B cucteme
«3a4YTEHO — He 3a4YTEHO»

3. OueHoYHble cpeacTBa ANst NPOMEXYTOYHOM aTTecTauum
TunoBble KOHTPOSbHbIE 3a4aHUA WM UHble MaTepuanbl, Heobxoaumble
ONA  OLUEeHKW 3HaHUW, YMEHUW, HaBbIKOB U (MNU) onbiTa AOeATeNbHOCTH,
XapakTepu3yrLwmx atanbl (popMUpoBaHUA KOMNETEHUUA B npouecce OCBOEHUS
obpa3oBaTenibHOM NporpaMmmbl

[Ons OueHKn 3HaHWW, YMEHWN, HaBbikOB ObyyalwmMxca No AUCUUNIIMHE
«AHanuTu4yeckass Xumma M PU3NKO-XMMUYECKMe MeToAbl aHanu3a» NpUMeEHSeTCs
BGanbHO-pENTUHIroBasi cCUCTEMa OLIEHKN COOPMUPOBAHHOCTUN KOMMNETEHLMI CTYyAEHTa.

banbHO-penTuUHroBass cucTtemMa OLUEHKM OCYLeCTBNAeTCa B TeyeHue BCero
cemMecTpa npu nNpoBeAEHUM ayauUTOPHbIX nabopaTopHbIX 3aHATMA W KOHTpONSA
camocToaTenbHOM  paboThbl. Mokasatenamm OM  gaBnqawTCS: KOHTpPOnb
npenogaBaTenemM  BbINOSIHEHMST NabopaTOpHOM WM CaMOCTOSATENbHOM (AOMaLUHANA
paboTta) paboT, TecToBble 3agaHUA MNPOBEPKM OCBOEHWUS MaTepuana B Buae
KONMoKBMymMa W wutoroBoro 3agaHus. OueHKM BbICTaBNAKTCSA B COOTBETCTBUU C
rpadpuKoM KOHTPOSS TeKyllen YCneBaeMoCTU CTYAeHTOB B aBTOMAaTU3MPOBAaHHYIO
cuctemy 6a3 gaHHbix (ACYB[) «PENTUHT CTyQEHTOBY.

K aTTectaumm pgonyckaloTca TOnbko oby4varowimecs, BbIMOMHMBLUME BECH
nabopaTopHbIn  NPaKTUKYM, 4YTO CBA3aHO C obecneynBaeMon AUCUMNIIMHON
komneteHumn. OOyvarowmincsa, He BbIMOMHMBWWA  nabopaTopHbIN  NPaKTUKYM,
oTpabaTbiBaeT NponyLleHHble paboThbl.

Obyvatowmncs, HabpaBwui B cemecTpe 6onee 60 % OT MakcumManbHO
BO3MOXHOW OanbHO-PENTMHIOBOM OUEHKM paboTbl B CeMecTpe nonyvaet 3adeT
aBTOMaTUYECKU.

CtyoeHT, HabpaBwun 3a Tekywyto paboTty B cemectpe meHee 60 %, T.K. He
BbINOMHUIT BClO paboTy B cemectpe nNo O6bEKTUBHbIM NpuydnHam (6onesHsb,
odumumanbHoe ocBoboxaeHne W T.N.) [JonyckaeTcs A0 3ayeTa, OAHAKO  emy
OOMNONHUTENBHO 3a4alnTCca BONPOCHI Ha cobecenoBaHnn No pasgenam, BbIHOCMMbIM Ha
3aver.

AtTectauma obydarowerocs no AuCUUNUHE (3a4eT) npoBOAUTCA B BuUAeE
TECTOBOro 3ajaHus unu cobecefoBaHuMsi — Ha Bblbop obyvaroweroca. BapumaHTbl
3a4eTHOro TEeCTOBOro 3agaHusa (6uneta) opMMpPyOTCA M3 BONPOCOB KOMSIOKBMYMA U
MTOroBOro 3afaHun4.

Kaxgbl BapuaHT TecTa BKNoYaeT 15 KOHTPOSbHbIX 3a4aHUN, N3 HUX:

- 5 KOHTPOJSIbHbIX 3alaHU Ha NPOBEPKY 3HAHUN;

- 5 KOHTPOJIbHBIX 3a4aHN Ha NMPOBEPKY YMEHWUI;

- 5 KOHTPOJSIbHbIX 3alaHU Ha NPOBEPKY HaBbIKOB,;

B cnyyae HeynoBneTBopuTeEnbHOW cAayuM 3ayeTa CTYAEHTYy npefocTaBrnsieTcs
npaBO MOBTOPHOW CAayM B CPOK, YCTAHOBMEHHbIA ANS NIMKBUAAUUW akaLeMUYeCcKon




3a10J/PKEHHOCTU MO UTOoraMm COOTBETCTBYHOLLEN ceccun. [pyu NOBTOPHOW caade 3ayeTa
KONM4eCcTBO HabpaHHbIX CTYAEHTOM 6annoB Ha NpeablayLleM 3a4eTe He yuYnuThiBaeTcs

3.1 Tecmecmoeble 3a0aHusi
3.1.1. Tecmecmoesble 3adaHus (0551 KO/lJI0OKeuyMa)

3.1.1.1. UWugp u HaumeHOBaHuUe KOMIemeHyuu

OlK-4 CnocobeH o6ocHOBLIBaTb M peanv3oBbiBaTb B NPOGECCMOHANbHOW OEeATEeNbHOCTU
COBPEMEHHbIE TEXHOMOMMM C UCMOSMb30BaHNEM MNPUOOPHO-UHCTPYMEHTaNbHOM 6Gasbl M MCMONb3oBaTb
OCHOBHblE €CTECTBEHHble, Ouonornyeckne n npodeccuoHanbHble MOHATUS, a Takke MeToabl Mnpu
peLueHuun obLienpodeccroHarnbHbIX 3a4au

Ne
3aaHus

TecT (TecTtoBoe 3agaHue)

1.

TOYHYIO MEPHYIO Nocyay NPUMEHSIIOT AN ... (HECKONbKO OTBETOB):
1. npurotoBneHust pabo4mx pacTBOpPOB
2. NpUroToBNEHWS CTaHAAPTHLIX PAacTBOPOB
3. oTb6opa nNpoObbl ccnegyemoro pacteopa
4. poGaBneHus pacTBOPOB MHANKATOPOB
5. un3mepeHus obbema pacTBopa TUTpaHTa

OTBeT: 2, 3,5

Mocyna, koTopas ononackuBaeTcs nepes TUTPOBAHUEM TUTPYEMbIM PacTBOPOM
1. mepHas konba 4. mepHas nuneTka
2. konba gna TUTpoBaHUS 5. MepHbIN UMNNHAP
3. GropeTka 6. XMMUYECKUn cTakaH

OTBeT: 4

YKaXute COOTBETCTBUE MEXAY TUTPUMETPUYECKMM METOOLOM aHanu3a W peakuumen,
HaxosILLIeCsi B €ero OCHOBE:

1. KNCIIOTHO-OCHOBHOI 1. Me**+CI'= MeCl|

2. PegokcumeTtpuyecknia 2. Red;+0Ox,=0x1+ Red,

3. KomnnekcoHoMeTpuyeckui 3. H+OH =H,0
4. OcaguTenbHbIn 4. Me*+Na,H,Y=Na,MeY+2H"

OTBerT:

1. KNcnoTHO-0CHOBHOM 3. H'+OH =H,0

2. PepokcumeTpuueckum 2. Red;+0Ox,=0x:+ Red;

3. KomnnekcoHoMeTpuUYeCcKum 4. Me**+Na,H,Y=Na,MeY+2H"
4. OcaguTenbHbIN 1. Me?*+Cl'= MeCl |

BbibepuTte TMTpaHT n nHankaTop ans onpeaenexHna B pactesope CH3;COOH:
1. HCI 1 meTunoBbI OpaHXeBbIn
2. KOH 1 MeTunoBbIn opaHXeBbln
3. Na,B,07 n deHondpTanenH
4. KOH n cpbeHondTanenH

OtBerT: 4.

3agada npoTonuTOMETpUM, pellaemMasl B MNPUCYTCTBUM uHAMKaTopa deHondTanevHa
(HeckomnbKO OTBETOB):

1. NH4OH + HCI. 3. NH4OH + H,S0,.

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

OtBeT: 2,4

Cnocob d)l/lKCI/IpOBaHI/IFl TOYKMN SKBUBANTEHTHOCTU B NepMaHraHaToMeTpumn
1. npumeHeHune CI'IeLI,I/Id)MLIeCKOFO MHOUKATOopa KpaxmMmana




2. 6esuMHauMKaTopHOE TUTpPOBaHue
3. NpvMeHeHue pedoKkc-nHavkKaTopa
4. npuMeHeHue eHondTanenHa

OtBeT: 2
7 O6LLasn ecTKOCTb BOAbl ONpeaenseTcs NpUcyTCTBUEM
1. cynbdaTos, kapboHaToB K™ 1 Fe®*
2. cynbdaTos, kapboHaToB, rugpokapboHaToB Mgz+ nca”
3. xnopuaos, ruapokap6oHatoB Mg™ n zZn**
4. kap6oHaToB, ruapokapboHaTtos Ca”* n AI**
OTtBeT: 2
8 duKCUpoBaHME TOYKM SKBMBANEHTHOCTU MNpPUM TUTPOBAHUW CTOYHOW BOAbI, COAEPXKaLLEM
Opomug HaTpus, pacTBOPOM HuUTpaTa cepebpa B MPUCYTCTBUM XpomaTa Kanusi B KayecTBe
uHaukatopa (metog Mopa) nponssogaT npu...
1. BOCTUXKEHMUN TUTPYEMbBIM PacTBOPOM PO30BOIO LIBETA;
2. nepexofe LuBeTa TUTPYEMOW B3BECU M3 XKENTOrO B KPACHO-OPaHXXEBbIN;
3. BbinageHun 6ernoro ocagka;
4. [OCTUXKEHMUN TUTPYEMbIM PacTBOPOM CHHETO LiBETa.
OtBeT: 2
9 CxogumbiMn obbemamu nNpu  TUTPOBAHUM  Ha3biBalOT MapannenbHble  pes3ynbTaThbl

TUTPOBaHWS, PacxoXaeHre Mexay KOTopbiMK, He NpeBbIlaeT

1.1 cm’. 3.0,5cm°.
2. 0,001 cm®. 4.0,1 cm®.
OtBeT: 4

3.1.2. Tecmecmoesble 3adaHus (0511 umo208020 3a0aHusl)

3.1.2.1. Wucghp u HaumeHoBaHUEe KOMemeHyuu

OlK-4 CnocobeH ob6ocHOBbIBaTb M peanv3oBbiBaTb B NPOGECCUMOHANbHOW OEeATEeNbHOCTU
COBpPEMEHHbIE TEXHOMOTUN C UCMOMb30BaHWEM MNPUBOPHO-UHCTPYMEHTANbHON 6a3bl U UCMONb30BaThb
OCHOBHblE €CTECTBEHHble, OuonorMyeckne M npogeccrMoHanbHble MOHATUS, a Takke MeTodbl npw
pelieHnn obuwenpodeccnoHanbHbIX 3agad

Ne
TecT (TecTtoBoe 3agaHue)
3agaHus
10 Kakne anemeHTbl MOXHO onpeaensTe MeToaom hoToOMeTpuUsi NameHun?
1. Hartpui, cBuHeu. 3. KobanbT, cepebpo.
2. XXeneso, meab. 4. Kanun, 6apun.
OTBerT: 4
11 Ob6bekTbl aHanm3a B MeToe hoTO3NEKTPOKONOPUMETPUS.
1. oOKpalleHHble KONnnonaHble pacTBopbl.
2. 0©e3BoAHble UCTUHHbIE PacTBOPbI.
3. ©ecuBeTHblE NCTUHHbLIE PACTBOPbI
4. WCTUHHbIE OKpaLUeHHble pacTBOpbI.
OTBerT: 4
12 Kakne dakTopbl BNUSIOT Ha NoKasaTeslb NpenoMneHns ceeta?

1. TnoTHOCTb pacTBopa, TOMLIMHA Crosl.

2. Tewmnepatypa, ANMHA BOSHbI.

3. OnTtuyeckas NNOTHOCTb, KOHLIEHTpaLMS.

4. [nanekTpuyeckasi NPOHULAEMOCTb, TOMLIMHA CroS.




OtBeT: 2

Ha kakoi 3aBMCUMOCTM OCHOBaH KONIMYECTBEHHbIN NONAPUMETPUYECKNA aHANN3?

13.
1. a=f(N). 3. a=f(g).
2. a=f(c). 4. n=f(c).
OtBeT: 2
14. Kakon anekTpog NpuMeHsieTcs B Ka4eCTBe MHANKATOPHOrO B KUCITOTHO-OCHOBHbIX Peakuusax?
1. CepebpsHbii. 3. XnopugacepebpsiHblii.
2. MnaTnHOBBLIMN. 4. CTeKNsHHbIN.
OTtBeT: 4
15. Onsa onpegeneHusa cogepxaHusi B obpasue xropuaa HaTpusi HaA aHUOHWUTE HYXKHO
NpOBECTU peakLuio:
1. RAnH +NaCl ~” RAnNa + HCI.
2. RKtOH +NaCl ~7 RKtCl + NaOH.
3. ROH +NaCl ~7 RNO3 + NaOH.
4. RHOH +NaCl 7 CIRNa + H20.
OtBeT: 2
16. B kakon nocnefoBaTenbHOCTU BbINAYT CAUPTbHI M3 KOMOHKW, €CfivM pacTBOPMMOCTbL B

HEeMNoABWXHOM Xxuakon dase yboieaet B pagy CsH,OH > C,H;0OH > CH;OH.
1. C3H,OH; C,H;0H; CH;0H,;
2. CH;0H; C,H50H; C3H;OH;
3. C3H,0OH; CH3;0H; C,H5;0H;
4. C,Hs0H; CH;0H; C3;H,OH.

OtBeT: 2

Kputepuu 1 LwiKanbl OLEHKN:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyaoBNeTBOPUTENbHO, YAOBNETBOPUTENIbLHO, XOPOLUO, OTAINYHO»
0-59,99% - HeyOOBIETBOPUTENLHO;

60-74,99% - ynoBrieTBOpPUTENBHO;

75- 84,99% -xopoLwuo;

85-100% - oTniMyHoO.

3.2 3adauyu
3.2.1. 3ada4u (Ons konnokeuyma)

3.2.1.1. lughp u HaumeHoOB8aHUEe KOMemeHyuu

OlMNK-4 CnocobeH ob6ocHOBbIBAaTb M peanu3oBbiBaTb B NPOdECCUMOHANbHOW OeATenbHOCTU
COBPEMEHHbIE TEXHOMOMMM C UCMOSb30BaHNEM MNPUOOPHO-UHCTPYMEHTaNbHOM 6Gasbl M MCMONb30oBaTb
OCHOBHblE €CTECTBEHHble, Buomnornyeckne n npodeccuoHanbHble MOHATUS, a Takke MeToabl Nnpu
peLueHuun obLienpodeccroHarnbHbIX 3aaau

Ne
TecT (TecTtoBoe 3agaHue)
3ajaHus
17. [lns NpuUroToBrEHUst 2 AM° pacTBoOpa xyiopuaa HaTpusi ¢ Tutpom 0,002900 r/cm® Heobxoanma

HaBecCkK r. (omeem ripugecmu ¢ MOYHOCMbIO A0 OecsimbIX)

OTtBeT: 5,8 T

Pewenue: m = T-V = 0,002900 r/cm® - 2000 cm®>=5,8




18.

Macca HUTpaTa HaTpwsi, Heobxoaumasi Ans npuroTosreHust 400 cM® pacTBopa ¢ MOMSIPHOW
KOHUeHTpaumen sewectsa 0,5 Monb/,u.M3, cocTaBnsieT r

1.15 3.68

2.34 4.17

OtBerT: 4.

Pewenune: m = ¢-V-M(NaNO3) = 0,5 monb/am® - 0,4 am® -85 rimonb=17r

19.

Macca rmgpokcmaa kanus, cogepxawiero B 10 n ero pacteopa, 3HavyeHne pH koToporo
paBHO 11, cocTaBnser r(a=1) (omeem sgedume ¢ MOYHOCMbIO GO COMBbIX).

PeweHue:
pH =11, cnepoBaTtenbHo pOH = 14 — 11 = 3, cnepgoBaTenbHo ¢(KOH) =
103 = 0,001 monb/am®

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

20.

Kakoit 06bem Boabl (cM°) HeoBxoammMo [06aBuTb k 20 cm® 0,1 Monb/AM° pacTBOpa YKCYCHOM
KMCIOTbI, YTOBbI Nony4unTh 0,05 Monb/am® pacTBop?

1.10. 3. 150

2.200] 4. 40.

OTtBerT: 2.

Peléuel-wle: V,=c;-Vi/cp=0,1 monb/gm® - 20 cm® / 0,05 monb/gm® = 40
cMm

V(H,0)=V,-V;=40cm®* - 20 cm® =20 cm®

21.

Mpn TuUTpoBaHWMM pacTBOpa LWABENEBOW KUCMNOTbl pPacTBOPOM T[MAPOKCMAA HATpust C
MONSAPHON  koHueHTpaunen 0,1 Moru:./,z:l,M3 nonyvyeHbl  crniegywowne  pesynstaTtbl:
V; =10,00 cm®, V, =9,20 cm®, V3 = 9,40 cm®, V4, = 9,50 cM®, Vs = 9,40 cMm®, Vg = 9,45 cm®.
BbibepeTe M3 NonyyYeHHbIX pe3ynbTaToB CXOAUMbIE OOLEMbI M paccyMTanTe maccy
LLIaBEEBOW KACNOThI (omeem esedume ¢ mo4YHoCcMbio 00 ecIMUMbICSAYHbIX)

OTBeT: 0,0425

PeweHue: Cxogumblie 00beMbl OTNMYAKOTCA APYr OT Apyra He Gonee
Yyem Ha 0,10 cm>:

V3 =9,40 cm®, V, = 9,50 cm®, V5 = 9,40 cm®, Vi = 9,45 cm®.

Vep (NaOH) = (9,40 cm® + 9,50 cm® + 9,40 cm® + 9,45 cm®)/4 = 9,44 cm®

m(H.C,0,4) = c¢(1/1NaOH)-V(NaOH)-M(1/2H,C,0,) = 0,1 monb/am®
0,00944 am® -45 rimonb= 0,0425 r

22.

Ha TutpoBaHue 10,0 cM® MuHepanbHOl Bogbl 3aTpadeHo 10,50 cm® 0,020 monb/am®
pactBopa komnnekcoHa lll. >KecTkocTb aHanusuMpyemon BoAbl COCTaBnsieT
Mmonb/am’. (omeem egedume ¢ mo4YHocmbHo G0 UEesi020 Yucsa)

OtBerT: 21 MMOHb/ﬂM3

PeweHnne: Q = c(1/INazH2Y) - V(NazH2Y) - 1000 / Veogw =
0,020 monb/am® - 10,50 cm® - 1000/ 10,0 cm® = 21 mmonb/am®

3.2.2. 3adayu (Ons umozoeol 3ada4u)

3.2.2.1. Wuchp u HaumeHoBaHUEe KOMemeHyuu




OlNK-4 CnocobeH ob6ocHOBLIBaTb M peanv3oBbiBaTb B NPOGECCMOHANBbHOW OEeATEeNbHOCTU
COBPEMEHHbIE TEXHOMOTUM C UCMONb30BaHWEM MNPUBOPHO-UHCTPYMEHTANbHON 6a3bl U UCMONbL30BaTb
OCHOBHblE €CTECTBEHHble, OGuonorMyeckne M npogeccMoHanbHble MOHATUS, a Takke MeToabl npwu
peLieHnn obenpodeccnoHanbHbIX 3agad

Ne
TecT (TecToBOE 3agaHue)
3afaHus
23. Mo AaHHBIM MOTEHLMOMETPUYECKOTO TUTPOBaHWS 7 CM° pacTBopa ceSpHon KMCNOThl
pactBopoM NaOH ¢ monsipHoW koHUeHTpaumen skeuBaneHTa 0,1 monb/gm
V(NaOH) 3,0 3,1 3.2 3.3 3.4 3,5 3,6 3,7
pH 15 1,6 19 2,7 4,5 9,7 10,1 10,3
MOXXHO 3aKIHOUYUTb, YTO MOSISIPHAs KOHLIEHTPaLMSA SKBMBaNEHTa CEPHON KUCMOThbI B pacTBope
cocTtaBnsieT Monb/am® (omeem egedume ¢ mo4YHOCMbIO G0 COMbIX).
OTeeT: 0,05 monb/am®
PelieHue:
V(NaOH) 3,0 3,1 3,2 3,3 3,4 3,5 3,6 3,7
pH 15 1,6 1,9 2,7 4,5 9,7 10,1 10,3
—
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MakcumanbHoe u3meHeHue audcepeHumana ApH [/ AV
Ha6niopaeTcs npu po6aBneHnn o6sLema pacteopa NaOH 3,5 cm®.
c(1/2 H,SO,4) = ¢(1/1NaOH) -V(NaOH) / V(H,SO4) = 0,1 MOHb/ﬂM3 -3,5
cm®/ 7 cm® = 0,05 monb/am’.
24, Ecnu npn noTeHUMOMETPUYECKOM TUTPOBaHNM pacTBOpa, COAEPXKaLLero CMeCcb rmapoKcuaoB
HaTpUS 1 aMMOHUS, A0 NEPBON TOYKM IKBMBANEHTHOCTM U3pacxogoBaHo 4,5 cm®, oo BTOpOW
- 8,0 cM’ pacTBOpa COJSITHOM KUCMOTbl C MOMNAPHOWN KOHLUEeHTpauuen akesmeaneHta 0,1050
monb/am®, To macca NH,OH B aHamuaMpyeMoM pacTBOpe COCTaBrisieT (r)
(oTBET BBEAUTE C TOYHOCTbLIO A0 AECATUTBICAYHBIX).
OTBeT: 0,0129 r
PeweHue:
m (NH4OH) = ¢ (1/1HCI)-V)HCI)-M(1/ANH,OH) = 0,1050 monb/am® -
(0.008 — 0.0045) am® - 35 r/monb = 0,1050 monb/am® - 0,0035 am® - 35
r/monb= 0,0129 r
25. Ecnn Ha xpomatorpamme up0,5(1)=0,7 cm, h(1)=7,2 cm; p0,5(2)=0,4 cm, h(2)=3 cwm;

10,5(3)=0,9 cm, h(3)=7,1 cm, TO cogep>xaHne NepBoro KOMMNOHEHTA B aHaNU3NpyemMon CMecH,
paccyMTaHHOe MeTOAOM HOPMMPOBKWM, COCTaBnsieT % (OTBET BBEAUTE C TOYHOCTbIO
[0 foecaTbIx)

OtBerT: 39,9%

PeweHue:

S(1) =u0,5(1) - h(1)=0,7¢cm - 7,2 cm = 5,04 cm2
S(2) =u0,5(2) - h(2)=0,4cm-3cm =1,2cmMm2
S(3) =u0,5(3)-h(3)=09¢cm- 7,1 cm = 6,39 cmM2

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




3.3 Kelic-3a0aHus (3cce)
3.3.1. Kelic-3a0daHus (acce) (Ons Konsiokeuyma)
3.3.1.1. lWuchp u HaumeHoBaHUEe KOMemeHyuu
OlK-4 CnocobeH ob6ocHOBLIBaTb M peanu3oBbiBaTb B NPOGECCMOHANbHOW OEeATEeNbHOCTU
COBPEMEHHbIE TEXHOJIOTUN C MCMOSb30BaHMEM MNPUOOPHO-UHCTPYMEHTanNbHOW 6asbl U MCNONb30BaTh
OCHOBHble e€eCTeCTBEHHbIe, ovonorndeckmne wu I'IpO(*)eCCVIOHaJ'IbeIe NOHATUA, a TaKkKe MeTodbl Nnpu
peLueHuun obLienpodeccnoHarnbHbIX 3agad

Ne 3agaHusa

TecT (TecToBoe 3agaHue)

26.

CogaepkaHne yKCYCHOM KMUCOThl B TEXHUYECKOM 3TUIOBOM cnupTe cornacHo FOCTy
He AomkHO npesbiwaTts 10,0 Mr/aM°. YkaxuTe, Kakol MakcuMarbHbll 06bem pactBopa
rMapoKcnaa HaTpus ¢ MonsipHou koHueHTpaumen 0,01 Monb/qM3 MOXET ObITb 3aTpayeH Ha
TutpoBaHmne 100 cm® aHanuaupyemoro cnupTta, 4tobbl oH cooTtBeTcTBoBan OCTy. lNpu
TUTPOBaHWUM NPUMEHSNN OOPETKY BMECTUMOCTLIO 25 om’.

PeleHue:
1. 10 mrigm® = 0,00001 r/cm®
2. MakcumanbHO AONYCTUMAas Macca YKCYCHoW Kucnotbl B 100 cm®
aHanuanpyemoro cnupra:
m (CH3COOH) = T-V = 0,00001 r/fcm® - 100 cm® = 0,001 r
3. V(NaOH) = m(CH3COOH) /[ M(1/1 CH3COOH) - c(1/AINaOH)] =
= 0,001 r/ [60 r/monb 0,,01 mons/am’] = 0,00167 am° =1,67 cm”.
4. TakK KaK TOYHOCTb GlopeTkn Ha 25 cm® coctaBnsieT 0,05 cm®, To
06beM 1,67 cM® 3Tol GIOPETKOI M3MEPUTL HENb3A.
CnepoBaTenbHO, MakCuMalnbHbil O0O0BLEM pacTBopa ruapokcuaa
HaTpPM1A, NPU KOTOPOM aHanNU3npyembin cNUpT OyaeT COOTBETCTBOBaTb
rOCTy, coctaBnsieT 1,65 cm>.

3.3.2. Kelic-3adaHus (acce) (0n11 umo2o8020 3adaHusi)
3.3.2.1. Wucghp u HaumeHoBaHUEe KOMemeHyuu
OlK-4 CnocobeH ob6ocHOBLIBaTb M peanv3oBbiBaTb B NPOGECCMOHANBbHOW OEeATEeNbHOCTU
COBPEMEHHbIE TEXHOJIOTUN C MCMOSIb30BaHMEM MNPUOOPHO-UHCTPYMEHTanNbHOW 6asbl U MCNONb30BaTh
OCHOBHble €eCTeCTBEHHbIEe, Ovonoruyeckue wu I'IpO(*)eCCVIOHaJ'IbeIe NOHATUA, a TaKkKe MeTodbl Npu
peLueHun obLienpodeccnoHarnbHbIX 3agay

Ne
TecT (TecToBoe 3agaHue)
3agaHus
27. Kakon goTomeTpuyeckuin peareHT HY>XKHO BblOpaTb ANS aHanu3a pacTeopa C MOMSpHON
koHueHTpauuen 0,001 monb/gmM3 B KtoBeTE C TOMLLMHOM nornollatoitero cnost 50 mm, ecnu
N3BECTHO, YTO MOJSIPHbIA KO33(PMLMNEHT CBETOMOIMOLWEHUSA (POTOMETPUYECKOTO peareHTa
A coctaensieT 1, B— 10, C - 100,  — 1000.
PeweHue:
A=¢g-l-.-cC
A(A)=1-5cm- 0,001 mons/am3 = 0,005
A(B)=10-5cm- 0,001 monsb/am3 = 0,05
A(C)=100-5cm- 0,001 monb/gm3 = 0,5
A (A)=1000-5cm- 0,001 monb/gmM3 =5
DOTOINEKTPOKONOPUMETP AaeT AOCTOBEepHble pe3ynbTaTtbl B
MHTepBane ontu4vyeckon nnotHoctn 0,1 -0,8. CnepgoBatenbHO, npwu
OaHHbIX YCNOBUSX HYXHO BblOpaTb choTOMeTpuUYecKum peareHt C.
28, B kayecTBe npoTpaBUTENs  CENbXO3KYyNbTyp MPOTMB  PUOKOBbIX  3aboneBaHui

npumeHsetcs rekcaxnopbenson (MXB). MNoporoBas koHueHTpaumsa XB ans Kponukos

coctasnsert
9 mr/m°. YpaBHeHWe rpalyMupOBOYHOMO rpadvka [Nsi ero onpeaeneHnst B BO3ayxe UMeeT




Bua: S (cm”) = 0,055 * C (mr/m°). OLeHNTe oNacHOCTb kopMa, ecnv napameTpbl nika X6
Ha XpomaTorpaMmme paBHbl: BbICOTa NUKa = 7,8 MM; LUMPUHA NUKa Y OCHOBaHUA — 5 MM.

PeweHue:

1.S=1/2-h-a=1/2-7,8 Mm- 5 mm = 19,5 mm* = 0,195 cm®

2. o ypaBHeHUIO rpagyMpoBOYHOro rpaduka:

c=S/0,055= 0,195/ 0,055 = 3,54 mr/m°.

3. 3,54 mrim® < 9 wmr/m°. CnepmoBaTenbHO, KOpM 6e30nacHbIi.
CopepxaHue B HeM rekcaxnopbeH3ona HuMXe  MNOPOroBomn
KOHLIeHTpauun Ans KporimKoB.

KpuTepum n Wwkanbl OLEHKN:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyaoBNeTBOPUTENbHO, YAOBETBOPUTENIbHO, XOPOLUO, OTIINYHO»
0-59,99% - HeyOOBNETBOPUTENLHO;

60-74,99% - yooBrneTBOpUTENBHO;

75- 84,99% -xopoLwuo;

85-100% - oTnunyHo.

3.4 CobecedoeaHue
3.4.1. CobecedoeaHue (eonpochbi Ons1 KOI0OK8UyMa

3.4.1.1. lWuchp u HaumeHoBaHUe KOMemeHyuu

OlK-4 CnocobeH ob6ocHOBLIBaTb M peanv3oBbiBaTb B NPOGECCMOHANBbHOW OEeATEeNbHOCTU
COBPEMEHHbIE TEXHOMOTUN C UCMOMb30BaHWEM MNPUBOPHO-UHCTPYMEHTANbHON 6a3bl U UCMONb30BaTb
OCHOBHblEe €CTECTBEHHble, OuonorMyeckne M npogeccrMoHanbHble MOHATUS, a Takke MeToabl npw
peLueHuun obLienpodeccroHarnbHbIX 3aaau

Ne
dopmynnpoBka Bonpoca
3apaHnsd pMynnp P

29 Cnocobbl Bblpa)keHNs1 KOHLIEHTpaLuKn pacTBopoB. [Nepexoa oT ogHOro cnocoba BblpaXKeHUst
KOHLUEHTpaUui K apyrum

30 TouHasi U HeToYHas XxMMuyeckas nocyga. HasHaveHue, npasuna paboTsbl.

31 MepBuyHble cTanHOapTHble pacTBopbl. CTaHgapTHble (YCTaHOBOYHbLIE)  BellecTsa.
OcobeHHOCTY NPUTrOTOBMEHMS.

32 dukcaHanbHble pacTBopbl. OCOOEHHOCTU NPUrOTOBMEHMS.

33 3aKkoH akBMBaneHTOB. [IpUMEHEHNEe B TUTPUMETPUYECKOM aHanmae.

34 lMNoHATMS ToYHOCTK aHanu3a. AGCoMTHas U OTHOCUTENbHAsA OLUMOKN.

35 Knaccudumkauymm TMTpUMeTpnyeckux METOAOB MO TUMY peakuun B OCHOBE MeToAa.

36 3amecTuTenbHoe TUTpPOBaHUE.

37 MeToabl  KMCNOTHO-OCHOBHOIO  TUTpOBaHUS.  TUTpaHT, CTaHOapTHOE  BeLLecTBO,
onpegensieMble BeLecTBa.

38 MeToabl KMCNOTHO-OCHOBHOIO TUTPOBAHWS: crnocob d1KCHMpoBaHus TOYKM
3KBMBANEHTHOCTW.

39 lNepmaHraHatomeTpus. TUTPAHT, CTaHAAPTHBIA pacTBoOp, onpegensemMbie BelecTsa.

40 MepmaHraHaToMeTpus. YcrnoBust MNepMaHraHaTOMeTPUYeCcKMX onpeneneHuin, cnocob
OUKCUMPOBAHMS TOYKN SKBUBANIEHTHOCTM.

41 MopomeTpus. TUTpaHT, cTaHOapTHbIA pacTBoOp, onpeaensieMble BeLLecTBa.

42 KomnnekcumeTpuyeckoe TUTpoBaHWe. TUTpaHT, CTaHOapTHbIA pacTBoOp, onpeaensieMble
BellecTBa.

43 KomnnekcumeTpudeckoe TuTpoBaHue. Cnocob dmkcMpoBaHMst TOYKU SKBUBANEHTHOCTU

44 YKecTkocTb BoAbl. YCNoOBUS onpeaeneHus.

45 MeTtoa Mopa. TutpaHT, cTaHOapTHbIA pacTBoOp, onpeaensieMble BeLLecTBa.

46 MeTtoa Mopa. Cnocob mkcMpoBaHnsi TOUKM SKBUBANIEHTHOCTM.

3.4.2. CobecedoeaHue (eonpochki G551 umo2oe8o20 3adaHusl)




3.4.2.1. lWuchp u HauMeHOBaHUe KOMiemeHyuu
OlMNK-4 CnocobeH obocHOBbIBaTb M peanu3oBbiBaTb B NPOdECCUMOHANbHOW OeATenbHOCTU
COBPEMEHHbIE TEXHOMOMMM C MUCMOSb30BaHNEM MNPUOOPHO-UHCTPYMEHTaNbHOW Gasbl M MCMONb3oBaTb
OCHOBHblE €CTECTBEHHble, Buomnornyeckne n npodeccuoHanbHble MOHATUSA, a Takke MeToabl Mnpu
peLueHuun obLienpodeccroHarnbHbIX 3a4au

Ne
dopmynupoBka Bonpoca
3afaHus pMyTp P

47 Knaccudurkaumsa prnsmko-xmuMm4eckmx MeToaoB aHanumsa.

48 MeToa rpagynpoBoYHOro rpaduka.

49 TuTpoBaHue C UHCTPYMEHTanbHbIM (PUKCUPOBAHNEM TOUKN SKBUBANEHTHOCTU.

50 CywHoctb MeToga POTOMETPUS MaMEHW, Kak 3MUCCMOHHOIO CMEKTparibHOro aHanuaa.
O6bekTbl aHanm3a.

51 doTomeTpusa nnameHn. KauecTBeHHbIN U KONIMYECTBEHHbIA aHanNu3.

52 doToanekTpokonopmumeTpus. CywHocTe Metoga. O6bekThl aHanmaa.

53 PoToanekTpokonopumMeTpusi. ANropuTM NpoBedEeHNs aHanusa.

54 PedpaktomeTtpua. CywHOCTb MeToda. AHanuTuUieckum curHan. Pdusnyeckui cmbicn
nokasaTtens npenoMneHus.

55 MonspumeTtpus. CylwHOCTb MeToAa. AHanuMTnyeckni curHan. OnpegensieMble BeLLECTBa.

56 MoHomeTpus. Anroputm npoBeaeHus aHanmsa.

57 MoTeHumomeTpudeckoe TuUTpoBaHWe. OBpaboTka MNOMNYyYEeHHbIX 3SKCNEePUMEHTanNbHbIX
OaHHbIX.

58 Xpomartorpadumsa. Knaccudpukaums no MexaHmamy pasgeneHus.

59 "azoBasa xpomaTorpadus. AHann3 xpomaTorpaMmmel.

60 MnockocTtHas xpomartorpadus. KaueCcTBEHHbIN U KONMMYECTBEHHbIN aHanNu3.

61 BymaxHasa xpomatorpadms. FugpodunbHasa u ruapocgpobHasi bymara.

62 MoHooGMeHHas xpomaTorpadmsi. IOHNTHI.

63 MoHoobGMeHHas xpomaTorpadms. OnpegeneHune KatMoHa (aHMoHa) B BOOHOM pacTBOpeE.

KpuTepuu v WKanbsl OLEHKK:

- OLleHKa «3a4TeHO» BbLICTABMSAETCA OOy4YaloLleMycsl, ecniv OH OpUEHTUpyeTcs B mMaTepuarne,
OTBETWUN Ha BCe BOMPOCHI, AonNycTMB He Gonee 4 owubok B OTBeTe, pasobparncs B YCrNOBUU Kelc-
3afaHus, Npu pelleHny NPUMEHUI HyXHble POpPMYSibl, MONYYWST NMPaBUNbHBIA OTBET UMK, NPU Hanuynum
ownGKM, cymen ee UCTPaBuUTb.

- OLEHKa «He 3a4yTeHO» BbICTABNSAETCA OOy4YalollemMycsl, ecn OH He OpMUEHTUpYeTCs B
maTtepuane, oTBeTWN He Ha BCe BOMpPOCbl, Aonyctun Gonee 4 owunbok, He pasobparncs B YCoBuU
3agaun, Npu peleHnn NpUMeHun oWMBoYHble (POPMYISibl, MOMYYMIT He MPaBWIbHbLIA OTBET, HE CyMen
MCnpaBuTb OLLUMOKK Aaxe C NOMOLLbIO NpernoaasaTens.

3.5 Bonpocsbi 05151 KOHMPOJISI MOYHOCMU 8bINOJIHEHUS JlabopamopHbIX pabom

3.5.1. Wugpp u HaumeHoBaHuUe KoMremeHyuu
OrlK-4  CnocobeH o60CHOBbIBaTb M peanv3oBbiBaTb B MNPOJECCMOHANbHOW OEeSATENbHOCTU
COBPEMEHHbIE TEXHOMOTUM C UCMOMb30BaHWEM MNPUBOPHO-UHCTPYMEHTANbHON 6a3bl M UCMONb30BaTb
OCHOBHblE €CTECTBEHHble, OGuonorMyeckne M npogeccuMoHanbHble MOHATUS, a Takke MeToabl npwu
pelieHnn obuenpodeccnoHanbHbIX 3agady

Ne 3agaHust dopmynnposka Bonpoca

64 Mo nonyyYeHHbIM MNPV BbLIMNOSIHEHUM aHanM3a 3KCMEPUMEHTamnbHbIM AaHHbIM paccyMTaTthb
maccy My BellecTsa B aHanuavpyemom obpasue (MoAernbHOM pacTBOPE) U BbIYUCIINTD
OTHOCUTESNbHYIO NOrpeLLlHOCTb onpeaeneHns

A=M-100,
m

HUCT
roe My — WCTMHHas Macca BellecTBa B aHanusMpyeMom obpasue, nonyyawT Yy
npenogasarens.




Kputepun v Wwkanbl OLEeHKK:
MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyAoBNeTBOPUTENbHO, YAOBNEeTBOPUTENIbHO, XOPOLIO, OTIIMYHO»
paboTy He BbIMONHUA Unu owmbka aHanusa 6onee 5,0 % - 0-59,99% - HeyoOBNETBOPUTENBHO;
ownbka aHanusa 3,1-5,0% -60-74,99% - yooBNeTBOPUTEINLHO;
ownbka aHanuaa 6onee 1,1-3,0% -75- 84,99% -XOpOLLO;
owmnbka aHanuaa 0- 1,0% - 85-100% - oTnn4HO.

3.6 Bonpocbl domawHez20 3adaHusi
3.6.1. Wughp u HauMeHoOBaHUe KOMIemeHyuu

OrlK-4  CnocobeH o60CHOBbIBaTb M peanv3oBbiBaTb B MNPOGECCMOHANbHOW OESATENbHOCTU
COBpPEMEHHbIE TEXHOJOTUN C MCMOSb30BaHMEM MNPUOOPHO-UHCTPYMEHTanbHOW 6asbl U MCNONb30BaTh
OCHOBHblEe €eCTeCTBEHHbIEe, ovonoruyeckne wu I'IpO(bECCVIOHaJ'IbeIe NOHATUA, a TaKkKe MeTodbl Npu
peLueHumn obLienpodeccnoHarnbHbIX 3agad

Ne 3agaHust dopmynnpoBka Bonpoca

65 MpoBecTV Ka4YeCTBEHHbIN 1 KONMYECTBEHHbIV aHanM3 nnka, COOTBETCTBYIOLLErO BapuaHTy:
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1 KneTka = 1 MM, CKOpPOCTb peructpatopa — 240 mmMm/y
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1 kneTka = 1 MM, CKOpPOCThb _ge'rMCTpaTopa — 300 MM/Y

66 O6ocHoBaTb BbIOOP AeTEKTOopa 4115 aHanmn3a OpraHNYeCcKnX CoeauHEHNN.

67 HasoBuTe KayeCTBEHHYHD U  KONUYECTBEHHYH) XapaKTEpPUCTMKM MeToda rasoBOK
XpoMaTorpaMmbl.

68 O6bsicHWUTE, YeM 0OYCNOBMEHO pa3ferieHne CMecu Ha UHAMBUAYanbHbIE KOMMOHEHTbLI NpK

npoBeAeHNM ra3oBorn XxpomaTtorpadum.

KpuTepum u WwKanbl OLEHKN:

- OLeHKa «3a4YTeHO» BbICTaBnsieTca obydaloLemMycs, eCrim OH cnocobeH CaMoCTOATENBHO MPOBECTM
KayeCTBEHHbIN M KOMMYECTBEHHLIN aHanM3 XpoMaTtorpammbl, pa3obpaTbCs B NpUHLUMNAX NPOBEAEHUA aHanusa u
ycTpoWcTBa npubopa;

- OLleHKa «He 3a4YTeHO» BbICTABMSETCA OOy4aloLEMYCS, €CNIU OH He crnocoGeH CamMOCTOATENbHO
MPOBECTU Ka4yeCTBEHHbI M KONMYECTBEHHbLIN aHanmM3 XpoMaTorpammbl, pa3obpaTbCs B NMPUHLUMMNEX NPOBEAEHUS
aHanusa u ycTpoiicTBa npubopa.

4. MeToauyeckue matepuansbl, onpegensioume npoueaypbl OLeHUBaHUA
3HaHMW, YMEHUW, HAaBbIKOB U (UNK) onbiTa AeATEeNIbHOCTU, XapaKTepuU3yroLwmx
aTanbl GPOPMUPOBaAHUA KOMMNETEHLIUN.

Mpouenypbl OUEHUBAHUA B XO4€ W3YYeHUS OUCUMUNIUHBI 3HAHWUWA, YMEHUA U
HaBbIKOB, XapaKkTePM3YLWKNX aTanbl OPMUPOBAHUA KOMMNETEHUUIN, PErfameHTUpyoTCs
NOSTIOXKEHNAMM:

- M BIN'YWUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4eTax;

- M BIryut 4.1.02 NMonoxeHne 0 peNTUHIOBOW OLIEHKE TeKyLLen ycneBaemMoCTH.

Ons OueHKn 3HaHWW, YMEHWN, HaBbikOB ObyyalLwmMxca No AUCUUNIIMHE
NpPUMeHsIeTCH penTuHroBasa cuctema. Mitoroeasi oueHka no gucumnivHe onpeaensercs
Ha OCHOBaHuW onpeaeneHus cpegHeapmMeTUYeckoro 3HadyeHns 6annoB No Kaxgomy
3agaHuio.

3ayeT nNo gucumMnavHe BbICTaBMSAETCA B 3a4E€THYHO BEAOMOCTb MO peayrbTartam
paboTbl B CcemMecTpe nMocfne BbIMNOMHEHMS BCeX BMAOB y4ebHou paboThl,
npeayCMOTPEHHbIX paboyven nNporpaMmon AUCUMMMANHBI (C OTMETKOM «3ayTeHO») U
nosly4eHmn No pesynbtatam TECTUPOBaAHUA NO BCEM pasfesiaMm AUCUUNIINHBI HE MeHee
60 %.




OnucaHue nokasarteneun U KpuTepmeB OLeHUBaHUA YPOBHSA cPOPMUPOBAHHOCTU KOMMNETEHL UM

PesynbTatbl 06y4eHns no atanam
dopmMUpoBaHUsi KOMNETEHUMI

MpeaomeT oueHkn
(NpoaykT nnn
npouecc)

[NokasaTenb
OLleHMBaHUA

Kputepum oueHmBaHus
chopMMpPOBAHHOCTM
KoMneTeHunn

LLkana oueHnBaHus

Akagemuyeckas
oLeHKa unu 6ann

YpoBeHb

bl | OCBOEHUS
KOMMeTeHLM
"

OrlMK-4 CnocobeH obocHoBbIBaTb W peanu3oBbliBaTb B MNpodeccnoHanbHOM AOeATENbHOCTM COBPEMEHHbIE TEXHONOMMM C  UCMONb30BaHWMEM NPUBOPHO-

WHCTpyMeHTanbHoM ©6a3bl M UWCNONb30BaTb OCHOBHbIE €CTeCTBEHHble, Ouonorvyeckne U npodeccuoHanbHble MOHATUSA, a Takke MeToAbl MNpu  peLleHun
obuwenpodeccnoHanbHbIX 3agad
3HaTb TecTbl, 3HaHve OCHOBHbIX MOHATUI 100 — 60 % npaBuUnbHbLIX OTBETOB 3auteHo/ OcsoeHa
(konnoksuym, KauyeCTBEHHOIO ” 60-100 (6a3oBblIi)
uToroeasi 3agava) KONMMYECTBEHHOIO METOLOB 59,9 — 0% npaBUIbHbLIX OTBETOB He 3auTteHo/ He ocBoeHa
XUMUYECKOTO U (OU3NKO- _ 0-59,99 (HepgocTaTOYHbBIV)
CobecepnoBatue XMMUYECKOro aHanuaa, Ob6yualowmninca opueHTMpyeTcs B Matepuarne, 3auTeHo/ OcsoeHa
(konnoksnym, MPUMEHSIEMbIX MPY PELLEHNM OTBETWI1 Ha BCE BOMpPOCHI, AONYCTUB He Oonee 60-100 (6a30Bbi)
uToroBas sanava) 3agady B NPOdeCcCOoHanbHOI 4 ownbok B OTBETE
[EeATenbHOCTN, METOA0B Obyvatowmiicas  He  opueHTupyeTca B
nccrenoBaHms 1 MaTepuane, oTBETUI He Ha BCe BOMPOCHI Jaxe
MHTEpRpeTaLmm C nomoLLbo npenogasaTens, gonyctun donee
3KCMepUMeHTaNbHbIX AaHHbIX, 4 ownbok
npuMeHsemble B
npodgeccnoHanbHON
OeATerNbHOCTU: TEXHUKY
npoBeAeH: He 3auteHo/ He ocsoeHa
TUTPUMETPUYECKOrO aHanmaa, 0-59,99 (HELOCTATOuHBII)
Ha3BaHWe, Ha3Ha4YeHne n
YyCTPONCTBO NpMbOpoB
WHCTPYMEHTarbHbIX METOLOB
aHanusa: noTeHUnomeTpus,
POTOIMNEKTPOKONOPUMETPUS,
rasosag xpomarorpadgus,
pedpakTomeTpus,
nonsApuMeTpus.
YMeTb MoaroToBka YMeHue ucnonb3oBaTh 3HaHUSA O6yuyatoymincs OeMOHCTpupyeT
(cobecefoBaHne) U | MeTOOOB peLLEHNs] CnocobHOCTb ~ camocCTosATENbHO  BbIOpaTb U
BbINOMNHEHMe 06LLeNpPOdheccoHanbHbIX noarotoBuTb Kk paboTe Heobxoaumble  Ans
nabopaTtopHomn 3a[1ay: NPOBOANTL pacyeThl BbINOSIHEHMS  aHanu3a nocygy Mu vl‘lpVI60pr, 3auteHo/ OcBoeHa 5
paboThbl pasobpaTtbca B MeToaumke nabopaTopHow paboThbl, 60-100 (noBbILWEHHbIN)

KOHLEHTpaLMn pacTBOpOB
pa3fMYHbIX COeAVHEHUIA, MO
NoMy4YeHHbIM

npu  BbINOSHEHWN
npasuna paboThl,
BOCMNpPOM3BOAMMOCTb

akcnepumeHTa  cobniopaet
npasunbHO OLEeHUTb
nony4yaemMblx pe3ynbTaTos,




3KCMepMMeEHTanbHbIM JaHHbIM
NpoBOAUTbL pacyeT Macchl
(koHUeHTpaumn)
onpenensiemMoro BellecTBa B
pacTBOpE; pacCcYMTbIBaTb
abContOTHYI0 N OTHOCUTENbHYHO
MOrpeLHOCTN N3MEPEHWI;
NPUMEHSITb Ha MOAENbHbIX
pacTBopax MeToabl,
Ucrnonb3yemMble Npu peLleHnm
obwenpodeccmnoHanbHbIX
3a4avy: no 3agaHHON MeToauKe

oTyeT no naGopaTopHoi paboTe yaoBneTBOpsieT
BCEM TPeGOBaHMSM

OGyuvatowmiics  He cnocobeH CcaMoCTOSATENbHO
BbIOpaTb M MOAroToBUTL K paboTe Heobxoaumble
ONs BbINOSIHEHWST aHanusa nocygy v npubopbl,
pa3obpaTbcsi B MeToauke nabopaTopHon paboThl,
nMpv  BLINOMHEHWM  3KCMepumeHTa  cobniogaeT

He 3auTeHo/
0-59,99

He ocsoeHa
(HegoCTaTOYHbIN)

npasuna paﬁOTbI, npaBunbHO OLEHUTb

FOTOBUTL U CTAHAAPTUIUPOBATD BOCNpPOM3BOAMMOCTb NOJlydaeMblX pe3ynbTaTos,

PacTBopebl; NPOBOANTL oT4eT no na6opaTopHoii paboTe ygoBRETBOPSIET
TUTPUMETPUYECKUMN aHanuns, BCEM TpeboBaHMAM

3afauu paboTaTb C OCHOBHbIMU TUNaMK | OByvatowmiics  pasobpancs B YCHOBUM

npn6opoB, NPUMEHsIEMbIMM B 3agayv, npu  peleHun MNPUMEHUN HYXHble

npoeccroHanbHow cbOpMYyIbl, NOMYyYMN MPaBUMbHbLIA OTBET UMW,

_ pH. 3auteHo/ OcBoeHa
AesiTensHocTn — pH-mMeTp, npv HarnM4yumn oLWMOKKN, CyMen ee UCNPaBuUTb. 60-100 (6a30BbIii)
OTO3NEKTPOKONIOPUMETP,

OLeHMBaTb TOMHOCTb

NnpoBeAeHHOro aHanmaa
Ob6yyatowmnca He pasobpanca B ycrnosum
3aa4u, Npv peLleHnn nNpumMeHnn owmnboyHble
dopMynbl, MONYYN He NPaBUbHLIN OTBET, He He sauTeHo/ He ocBoGHa
CyMen UCMNpaBuUTb OLIMOKY Aaxe C MOMOLLbHO 0-59,99 (HEOCTATOMHBIA)
npenogasaTtens.

Bnapets Kenc-zapaHus [emMoHcTpaums HaBbIkOB O6yuyatowuncs npeasioxmn npaBuIibHOE 3auTero/ Ocoena
NCNONb30BaHUSA OCHOBHbIX pelueHue npobnemsl, obocHoBan 60-100 (6230BbIA)
€CTECTBEHHbIX MOHATUN 1 NpeanoXeHHoe peLleHmre.
mMeTo[0B, Heo6XoAUMBIX s O6yyatowmiics He HaLuen PelWeHne | He sayteHo/ He oceoeHa

TouHoCTb
BbINOMHEHMWS
aHanusa npu
BbINONTHEHUN

nabopatopHoi
paboThl

[JomalHee 3agaHue

peLleHns aHanUMTUYeCcKnx 3agay
B NpodheccroHarnbHom
0eAaTenbHOCTU, HaBbLIKOB
NPOBEAEHUS XMMUYECKOTO U
PU3NKO-XMMNYECKOTO aHanmsa,
NPUMEHSIEMOTO B
npodgeccnoHanbHON
OeAaTensHoCTH

|'|pO6J'IeMb| Oaxe C nomMoLlbio npenoaaBatend. 0-59,99 (HegocTaTOYHbIN)
MorpelwHoCcTb onpefeneHnsa He npesbilaeT 3auteHo/ OcBoeHa

5,0%. 60-100 (NoBbILLEHHbIN)
MorpelwHocTe  onpegeneHusi npeBbilLAeT

5,1%. He 3auteHo/ He ocBoeHa

0-59,99 (HegocTaTOYHbIN)

O6y4atowmmnca cnocobeH CcamoCTOATENBHO 3auteHo/ OcBoeHa

NPOBECTN  KAYECTBEHHbIN N KONIMYECTBEHHbLIN 60-100 (NOBbILWEHHbIN)




aHanu3 XpomaTorpammel, pasobpatbces B
npuHUMNax npoBedEeHWs aHanu3a W YCTPOMCTBA
npmnbopa

Ob6yuatoLniics He cnocobeH
CaMOCTOSITENIbHO ~ MPOBECTU  KAYECTBEHHbIA U
KONMNYECTBEHHbI aHanus XpomMaTorpammbl,

pa3obpaTtbCcsl B MPUHLMNAaX NpOBeeHUs aHanusa v
ycTpolicTea npubopa

He 3auTeHo/
0-59,99

He ocBoeHa
(HeQoCTaTOYHbIN)
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