MuHucTepeTBO CeNbCKOro xo3sucTea Poceniickoint denepanuu
denepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIIETO
oOpa3zoBanus «Boorockas rocy1apcTBeHHasi MOJIOYHOX O35 HCTBeHHAs akaieMusi uveHu H.B.
Bepemarnna»

TexHonornueckuii hpakynbTeT

Kadenpa TexHonornu Moiaoka ¥ MOJIOUHBIX MPOTYKTOB

PABOYAS ITPOTPAMMA VUEBHOU JIUCLIUITJIMHBI

«AHAJIMTHYECKASA XUMMUA»

Hamnpagsnenue noarorosku 36.03.01 BerepunapHo-caHuTapHas SKCrepTu3a
[Tpoduns «BerepuHapHo-caHUTapHAs SKCIIEPTH3A»

KBanudukanus (cTenens) BbIMyCKHUKA: bakanasp

Bosorma — Monoynoe
2023



PabGouast mporpamma coctaBieHa B cOOTBeTCTBUU ¢ TpeboBanusimu PI'OC BO
HarpaBJieHuto noAaroroBku 36.03.01 BerepunapHo-canutapHas sKcnepTusa

PazpaboTuuk,
K.T.H., qouent Ilonsuckas U.C.

IIporpamma onoOpeHa Ha 3acefaHuM Kadeapbl TEXHOJIOIMH MOJIOKAa U MOJIOYHBIX IPO-
IyKTOB OT 24 situBaps 2023 roga, npotokost Ne 6.

3aB. kadenpoi,
K.T.H., JoueHt 3aberanonsa I".H.

PabGouast mporpamMma JUCHMIUIMHBI COTJIAaCOBaHA Ha 3aCeIaHUU METOAWYECKOW KOMHCCHH
TEXHOJOru4eckoro ¢akynprera oT 16 derpans 2023 roxa, mpoTokoi Neb.

[Ipencenaresnb METOAUYECKON KOMHUCCHUH,
K.T.H., 1oueHt bypmaruna T.1O.



1. Heab u 3a71a4u y4eOHOM IMCHUNIMHBI

Hesu 1 32724y TUCHUTUIMHBI: YTITYOJICHHE UMEIOIIUXCS IPEICTABICHHI U MOTyICHUE
HOBBIX 3HAHWN U YMCHUU B 00JaCTH XUMHH, 0€3 KOTOPBIX HEBO3MOKHO PELIEHHE COBPEMEHHBIX
TEXHOJOTUYECKUX, IKOJOTHUYCCKUX MTPOOIIeM.

eab n3yvyeHus: AMCHUIIMHBI «AHATUTHYECKAS XUMHUSD) - TIOJATOTOBKA CIICI[HAIHCTOB,
BJIJICIOIIMX TEOPETUUCCKUMU OCHOBAMH U MPAKTUYCCKUMHU TIPUEMaMH OCHOBHBIX XHMUYECKUX H
UHCTPYMEHTAJIBHBIX METOJIOB aHAIM3a, YMEIOIIUX IPOBOIUTH 00pAaOOTKY pe3yIbTaTOB aHATUTH-
YECKUX OMPEICIICHHH.

3agauu AHCHMILIHHBI:

1) nate cTyaeHTaM 3HAHUS 0 OCHOBaM TCOPUM METOJOB aHAIM3a COCTaBa BEIICCTBA
WA CMECH BEILECTB;

2) MPHUBUTH YMEHHE BOCIIPUHUMATH U AHAIN3UPOBATH MOJYYCHHYIO HHPOPMAIIHIO;

3) NpuBUTH Yy CTYJACHTOB yMEHHE paboTaTh Ha CPEOHECH CIOXHOCTH (HU3UKO-
XMUMHYECKUX MPHOOpax, aHATM3UPOBATh U 00CYKIATh PE3yIbTaThl SKCIICPUMEHTOB.

2. MecTo nucuniuinabl B cTpykrype OITIOIT

JucuumnnuHa «AHanIUTUYeCKass XUMHUS» OTHOCUTCA K 0a30Boil yactu (enepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa BBHICIIEro 00pa30BaHuUs MO HAMPABICHHUIO TO-
roroBku 36.03.01 BerepunapHo-canuTapHas skcrepTusza.. Kon mukia mo ydeOHOMY IJIaHy:
b51.0.08.04

OcBoeHue yueOHON TUCHUILIMHBI « AHAIUTUYECKAsT XUMHUsD» Oa3upyeTcs Ha 3HAHUAX U
YMEHUSX, TOJIYYCHHBIX CTYACHTaAMHU IMPH U3YYCHUU TaKOW JUCHMIUIMHBI Kak «Heopranuueckas
XUMUSI» B 00bEME, MPEAYCMOTPEHHOM T'OCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM Cpe-
Hero (IoJIHOTO) 00111ero 00pa3oBanus (6a30BbI YPOBEHB).

K uncny BXOAHBIX 3HAHHWH, HABBIKOB M TOTOBHOCTEH CTYJEHTA, MPUCTYMAIOIIET0 K
W3YYEHUIO TUCHIUTUTUHBI « AHATUTUYECKAsT XUMUSD, JOJKHBI OTHOCUTHCSI:

— 3HaHHUS OCHOBHBIX 3aKOHOB XMUMHH U IPYTUX €CTECTBEHHOHAYYHBIX JUCLHUILINH;

— HaBBIKM B TOJTOTOBKE, OpPraHW3alli, BHIOJHEHHH XHUMHUYECKOTO JabopaTOpHOTO
HKCIIEPUMEHTA;

— TOTOBHOCTH HM3MEpsTh, HAOJIO/IaTh, aHAM3UPOBATh U COCTABJIATH OMHCAHUS TPOBO-
IVMBIX UCCJIENOBAaHUMN.

JucuunnuHa «AHaJTUTHYECKas XUMUS» SBISETCS 0a30BOM 7S MOCTIEAYIONIEro u3yde-
HUS JUCUUIUTMHBL. BeTepuHapHO-CaHUTApHBIN KOHTPOJh HA MPOMBIIUICHHBIX KOMILJIEKCAX M
bepmax.

3. [Ilnanupyempble pe3yabTaThbl 00y4eHHUs MO JUCHUILINHE (MOIYJIIO)

[Tponiecc n3ydeHUs: AMCUUIUIMHBI HANpaBjieH Ha (JOPMUPOBAHHE CIETYIOIUX KOMIETECH-
it B coorBeTcTBHM ¢ @I'OC BO 1o gaHHOMY HanpaBJIEHUIO TOATOTOBKHU:

KOII W HAMMECHOBAHHE KOMIIETCHIIMHA KO[[ W HANMCHOBAHUEC MHANKATOPA TOCTHKCHHUA KOMIIECTCHIIHA

OIIK-4. CriocobeH 000CHOBBIBATD N-10I1K-4 3HaTh TEXHUUYECKHE BO3MOXKHOCTH COBPEMEHHOTO

U pealn3oBbIBaTH B TPO(ECCHH COBpE- | CIEHAIN3UPOBAHHOTO 000PYAOBaHNUS, METO/IBI PEILICHHUS 3a/1a4
MEHHBIC TEXHOJIOTHH C HCHOJIB30BaHUEM | NMPO(ECCHOHATBLHOM AeSTeTbHOCTH
NpuOOpPHO-NHCTpYMEHTaIbHOU 0a3bl U uc- | M/1-20I1K-4 YMeTh IpuMEHATh COBPEMEHHbIE TEXHOJIOTHH 1 Me-
MOJb30BaTh ~ OCHOBHBIE  €CTECTBEHHBIE, | TOJBI UCCIIEOBaHNH B IPO(ECCHOHANBHOM JIeSITENEHOCTH, HHTEP-
Omosornyeckne ®  IPOQPECCHOHANBHBIE | MPETHPOBATH HMOITYYECHHBIE PE3yIbTATHI

MOHATHS, & TAK)KE METO/IbI IPU PEIICHUU N/I-30I1K-4 Bnanets HaBbIKAaMHU paOOTHI CO CIIEIMATH3UPOBaH-
o01mIenpoecCHOHATBHBIX 3a7ad. HBIM 000PYIOBaHUEM ISl peATN3AIINH [TOCTABICHHBIX 33249 IpH
MIPOBEACHUH HCCIICAOBAHIH 1 pa3pabOTKe HOBBIX TEXHOIOTHH




4. CTpyKTYypa ¥ coepkaHue y4eOHOH TUCHUILTHHBI
4.1 TpynoeMKOCTb TUCIHHNIMHBI
OO01mmast Tpy10eMKOCTh TUCHUTUIHHBI COCTaBISIET 3 3a4eTHRIX equHuIl 144 vaca.

Bua y4ue6HO#t paboThl Bcero gacos Quo, CiMGCTp il
AyauTopHble (BblAaBaeMble NpenoaaBare-
34 34
JieM) 3aHATHUS (BCEro)
B mom yucne:
Jlexmn 17 17
JlabopaTopHo-npakTryeckue 3aaatus (JII13) 17 17
CamocrosiTesibHasi padoTa (Bcero) 62 62
12 12
Kontpons N .
3a4€T 3a4éT
OOm1ast TPyA0EMKOCTh Yachl 108 108
3a4eTHBIEC €AMHHIIBI 3 3

4.1. Copep:xkanue pa3aejioB yueOHOH TUCUMILINHBI

Mooyns 1. Beoenue. Xumuueckue menmoowt ananusa
Pa3zoen 1. Beedenue

KauecTBennsblil ananus. [Ipeagmer u 3ai1aun aHANMTUYECKON XUMHH. XUMUYECKue, puznue-

CKH€ U (PU3UKO-XUMUYECKHE METO/IbI aHaNu3a. BrlunciieHrne pe3ynbTaToB aHaIN3a.
Pazoen 2. Kucnomno-ocnoenoe mumpoeganue.

CrocoObl  BBIpaKeHHsI COCTaBa pacTBOpOB. [IpUroToBieHne cTaHIAPTHBIX PacTBOpPOB. Me-
TOJIbl TUIIETUPOBAHUS U OTIEIbHBIX HaBECOK. MeTobl MpsiMOro, oOparHoro TutpoBanus. MH-
JUKATOPbI KUCIIOTHO-OCHOBHOT'O TUTPOBAHUSI. KPUBbIE TUTPOBAHUS CUIIbHOM KUCJIOTHI CUIIbHBIM
ocHOBaHMEM. KpuBble TUTpOBaHUS c1a00r0 OCHOBAaHUS CUJIbHOM KHCIOTONH. TUTpOBaHUE coel
Ha npumepe NaxCOs. TutpoBanue cmeceit BEIECTB € 2-Msl MHIAUKATOPaMH.

Pazoen 3. Memoowt okucienusa-60ccmanosienus (pedokcumempus).

Knaccudukanus MeTo 0B OKUCIEHUS - BOcCTaHOBIIEHUS. CriocoObl (pUKcalluyi TOYKU HKBH-
BajieHTOCTU. KpuBble TUTPOBaHMS B METO1aX OKUCIIEHUS - BOCCTAHOBIICHUSI.

[Tepmanronaromerpus. Mogomerpus u Apyrue MeToibl OKMCIEHUS - BOCCTAHOBIICHUS.

Pazoen 4. Memoowt ocaxcoenus u KOMnaIeKCOHOMEMPUU.

MepkypomeTpuss W MEpPKypuUMETpHs. ApreHTomMerpus. Meroabl KOMIIJIEKCOHOMETPHH.

KectkocTs BoabI M cr1ocoObI ee ycTpaHeHHs. CrlocOObl OUUCTKH BOJBI.

Mooyns 2. Dusuko-xumuuecKue memoowvl aHaiu3a

Pazoen 5. Onmuueckue memoowvl ananusa.

Knaccudukamnuss onTH4ecKux METOAOB aHanmm3a. AOCOPOIMOHHAS CHEKTPOCKOIHUS. 3aKOH
Byrepa-Jlambepra-bepa. YcnoBus npoBeseHuss GoToOMETpHUECKOI peakiuu.

OmnpeneneHne KOHIIEHTPAIMIl pacTBOPOB B ONTUYECKUX METOAax aHaiuza. Meron kamudpo-
BOYHOTO rpadka, METOJ] CpaBHEHHS U 100aBoK. OnpeesieHue cMeceil BeIecTs.

Pazoen 6. Inekmpoxumuueckue memoosl AHAIU3A.

Knaccudukanusi d7eKTpOXUMUYECKUX METOAOB aHanu3a. [loTeHnnoHOMeTpus. DIeKTPOIbI
CpaBHEHHUsI, MHIAUKATOPHBIE U MOHCeNeKTuBHBIC. [Ipsmas moreHrmonometpus. [loTeHmomer-
pUYECKOE TUTPOBAHUE.

Paszoen 7. Becoeoii ananuz. Xpomamozpagus.

Metoasl BECOBOrO aHajiu3a: METOJ OTTOHKU M METOJ ocaxaeHus. OcaxaaeMas U BecoBas
dopma. Ocaaurtenb. YcaoBUs 00pa3oBaHUs KPUCTAUIMUECKUX U aMOPGHBIX ocaakoB. Ocaxe-
Hue ruapokcuoB. Knaccudukaius xpomatorpaguueckux MeETOIO0B aHanu3a. ['azoBas xpoma-
torpadus. XKXuakoctHas agcopouronnas xpomarorpadus. MoanHo-oOMeHHas XxpoMmarorpadus.

4.3 Pa3znennl (MoayJiu) y4eOHOH TMCHUIIMHBI M BUAbI 3aHATHI



angj HammeHnoBanue pa3nenoB yueOHOHN OUCIUTUINHBI Jlexmn JITI3 CPC Bcero
1 Mopyns 1. Benenue. Xumuueckue METO/IbI aHa- 8 8 30 46
IHA3H
2 Monynb 2 OU3UKO-XMMHUYECKHUE METO bl aHAITU3a 9 9 32 50
IToaroTtoBka k 3a4éry 12 12
Bcero nmo apucuminge: 17 17 74 108
5. Marpuua ¢popmMupoBaHus KOMIIETCHIUN M0 JUCHHUILIHHE
Ipodeccuonanpupie | OOLIEE KOMH-
No Paspensl, TeMBI JUCLMITIUHEI KOMIIETEHI[UU YeCTBO KOM-
OIIK-4 TICTCHITHI
1 | Monayns 1. Heopranuueckasi XuMusi: OCHOBHBIC TIOHSITUS ¥ 3aKOHBI + +
2 | Monyns 2 [puknaanas xumusi. BHo31eMeHTHI + +

1. O06pa3oBaTe/ibHbIE TEXHOJIOTUH
OOBeM ayTuTOpHBIX 3aHATHIA Bcero 34 yaca, B T.4. JIGKIUH - 17 4acoB, J1abopaTopHbIE
paboThl - 17 yacos.
50 % (14 gacoB) 3aHATHI B MHTEPAKTHBHBIX (JOPMax OT 00bEeMa ayIUTOPHBIX 3aHITHH.

I/ITepaKTI/IBHI)IG O6pa3OBaTCJH)HI)I€ TCXHOJIOTHH, HUCIIOJIB3YCMbIC B ayJIUTOPHBIX 3aHATH-

aX.
Cemectp Bun 3anatuit | Mcnons3yeMble HHTEpaKTHBHBEIE 00pa30BaTEIbHBIC TEXHOIOTHI Komnuectso
4acoB

2 JIP KauecTBeHHBIN aHaM3. AHAJIM3 CyXOT0 BELECTBA. 1

2 JIP Kommiekconomerpus. OnpeneneHue >KkeCTKOCTH BOAbl pa3InyHbIX 4
HIPUPOJIHBIX HCTOYHHUKOB.

2 JIP [Toternnometpus. Omnpenenenue pH pacTBopos. 4
Omnpexaenenue pH paznuvHbIX OMOJOTHYECKUX 0OBEKTOB.

2 JIP OmnpeneneHne KOJIMYECTBA MOHOB HAaTPUS METOJOM apreHTOMET- 4
puH.

2 TemaTtnueckast KOHQepeHIHS 10 XUMHUYECKIM METO/IaM aHaJIM3a. 2

2 TemaTtnueckast KOH(pepeHIHs M0 PU3UKO-XUMUYECKUM METOAAM aHaJH3a. 2

BCET'O 17

2. YueOHO-MeTOoAN4YeCcKoe o0ecreyeHne CaMoCTOATEIbHON padoThl CTy1eH-
TOB. OLIeHOYHBbIE CPeACTBA /ISl TEKYILIEro KOHTPOJIsl yCIeBAeMOCTH,
NMPOMEKYTOUHOM ATTeCTAMU M 10 UTOTaM YCBOEHMS TUCIIUILJINHBI

Y4eOHO-METOINYECKUM 00eCIeYeHHEeM CaMOCTOSATEIbHONH paboOThl CTYAECHTOB SIBIIS-
I0TCSI JIEKIIUU, METOIMYECKHE YKa3aHUsI K BBIMOJIHEHHUIO Ja0OpaTOPHBIX padoT Mo «AHAIUTH-
4eCKOW XUMHUU» (KaueCTBEHHBIH M KOJWYECTBEHHBIH aHaNu3), M0 «DU3UKO-XUMHUECKUM Me-
TOJIaM aHaJIn3a» (ONTUYECKHE METObl aHAJIN3a U 3JIEKTPOXUMHUYECKHE METO/IbI aHAIIN3a).
O1eHOYHBIMU CPEICTBAMH KOHTPOJISL SBISIOTCS YEThIpEe MHAMBHAYAJIbHBIX 3aJaHUS:
[0 Ka4eCTBEHHOMY aHaJIN3y, METOy HEUTpaiu3aluu, METO/IaM OKHUCJIEHUS-BOCCTAHOBIIEHUS,
OCXKIACHMSI, KOMIUIEKCOHOMETPHH, BECOBOMY aHANU3Y, (PU3UKO-XMMHUYECKUM METOAaM aHaJH-
3a.
a. Buabl camocTOATEIbHOI PadoThI, NOPSIAOK MX BHINOJHEHUS] H KOHTPOJIsI

Ne | Pasnen (Tema)
n/n | TUCHUATLIHHBI

Buasi CPC Hopsaok Bbinonnenust CPC Merox KoHTpOIS

Bsenenue. IToaroroska k JIP Pabora ¢ JEKIMOHHBIM MaTEPUAIIOM, BxonaHoii TecT
OCHOBHOH M JOMOJHUTEILHON JHUTEpaTy-
pOii, UHTEpHET- pecypcaMu




1. Beemenue B | IlogroroBka k JIP, Pabora c jekuMOHHBIM MarepuanoMm, | TpeHHpOBOYHBIN
KaueCTBEHHBIN MOATOTOBKA K Te- | OCHOBHOM M JOTOJHUTEIHHON JIMTEpaTy- Tect 1
a"Hanu3. Kaue- | ctupoBanuio pOil, MHTEpHET- pecypcaMu, HOArOTOBKA
CTBEHHBIE pEaK- otuera 1o JIP
IHH
Kucnorno-  oc- | Ilogroroska k JIP, Pabora ¢ JeKIMOHHBIM MaTepuaoM, | TpPEeHUPOBOUHEIHA
HOBHOE THUTPOBa- | MOATOTOBKA K Te- | OCHOBHOH M [JOIOJHHUTENBHON JUTEpary- TecT 2
HUE CTHPOBaHUIO pOM, MHTEPHET- pecypcaMu, MOATOTOBKA
otuera 1o JIP

Meronbl okucine- | Ilogroroska k JIP, Pabota c JeKUMOHHBIM MarepuaiaoMm, | TpeHHpOBOYHBIN
HUS- BOCCTaHOB- | TIOATOTOBKAa K Te- | OCHOBHOM M JONOJHUTENBHOM JHUTepary- Tect 3
JneHus (PeloKCH- | CTUPOBAHUIO pOii, HMHTEpHET- pecypcaMu, IOArOTOBKA
METpH) otuera 1o JIP
Meronbl ocaxnae- | Ilogroroska k JIP, Pabota c JeKUMOHHBIM MarepuaioMm, | TpeHHpOBOYHBIN
HUS M KOMIUIEK- | TIOATOTOBKA TECTH- | OCHOBHOM M JOIOJHUTENBbHOM JUTEpary- Tect 4
COHOMETPHHU POBaHUIO POii, UHTEPHET- pecypcaMu
Ontuueckue me- | Ilogroroska k JIP, Pabota c JeKUMOHHBIM MarepuanoMm, | TpeHHpOBOYHBIN
TOJBI aHATU3a HOJArOTOBKA K TE- | OCHOBHOM M [ONOJHUTEIBHON JHTEpaTy- TecT 5

CTHPOBaHUIO pOM, HHTEPHET- pecypcaMu
DIJIEKTPOXUMHU- INoaroroBka x JIP, Pabora ¢ JeKIMOHHBIM MaTepuaiioM, | TpEeHUPOBOYHEIHA
YeCKHe METOAbl | IOATOTOBKA K Te- | OCHOBHOM M [JONOJHHUTENBHON IUTEpaTy- TecT 6
aHaJIN3a CTHPOBAHUIO pOM, HHTEPHET- pecypcamu
BecoBoit aHa- | I[logrotoBka k JIP, PaboTta ¢ JEKIMOHHBIM MaTEpUAIIOM, Komnoxsuym
JU3, XpOMAarTo- | NOArOTOBKA K J10- | OCHOBHOM U JOIIOJIHUTENBHON JIHUTEpaTy-
rpadus KIagy pOii, UHTEpHET- pecypcaMu
Hroroselii  koH- | IlogroroBka k 3a- 3auer
TPOJb qery

KOHTpOJII)Hl)Ie BOIIPOCHI IJISA CAMOIIPOBECPKU

Pa3znen (Trema) auc-

KOHTpOJ’[LHLIe BOIIPOCHI /il CAMOIIPOBEPKHU

HUILTHHBI
Beenenue. KauectBen- | 1. KakuM peakTHBOM MOXHO OOHapyXHUTh IIPUCYTCTBHE B paCTBOPE KATHOHOB
HbII aHanIu3 | ananmuTHYeCKOH TPyIbI?

2. Kakum peakTHBOM MOXKHO OOHapy>KHTb NPUCYTCTBHE B PacTBOPE KaTHOHOB

Il anamuTHYECKON TPYIIIBI?

3. Kakum peakTHBOM MOXHO OOHapy>KHTh NPUCYTCTBHE B PACTBOPE KaTHOHOB

1.

2.

3.

4,

5.

11.
12.

13.

14.

Il anamuTraeckoit rpymmsr?

Kakum peakTHBOM MO>XHO OOHapy>KHTh MPUCYTCTBUE B PACTBOPE KATHOHOB

| aHanUTHYECKOW TPYTIITBI?

KakuM peakTHBOM MOXHO OOHapYXHTh IIPUCYTCTBHE B PACTBOPE KATHOHOB

Il ananmuTHYecKOi TpynmbI?

KakuM peakTHBOM MOXHO OOHapYXHUTh MPUCYTCTBUE B PACTBOPE KATHOHOB

Il aramuTaeckoit rpymmer?

VYkaxute rpynnoBoi peareHT s katuoHoB Il aHamuTHyeckoi rpymibl

(cepoBomopoaHast KiacCU(UKAIINS)

VYkaxkure rpynmnoBoi peareHT Ajs KaTuoHOB Il aHamuTHueckol Trpymmbl

(cepoBomopoHas KaccuDUKAIUS)

6. Kakoiil anuon otHocuTced k I aHanuTHueckoi rpymmne aHuoHOB?

7. Kakoit anuon otHocutes k 111 ananurudeckoit rpynne aHuOHOB?

8. Kakoil 13 npeosxeHHbIX KATUOHOB MOKHO OTKPBITh COJIIHOM KUCIOTON?
9. Kakoii anuon otHocuted ko Il ananutuueckoi rpymnmne aHuoOHOB?

10. Vkaxure rpynmnoBod peareHT [uisi KaTHOHOB Il aHanuTHueckoil rpynmbl

(KMCTIOTHO- OCHOBHAS KITACCU(DHUKAIINA)

Kaxoii annon otHocutcs k 111 aHanuTueckoi rpymnie aHuOHOB
Vkaxxure rpynnoBoil peareHT ais katuoHoB III aHanuTuyeckol rpymnmsl

(KMCTIOTHO-OCHOBHAS KIIACCHU(UKAIIHS)

VYkaxkure rpynmnoBoil peareHT Ajs kaTuoHoB II aHamuTH4YecKoM Trpymmel

(KMCIIOTHO- OCHOBHAsI KJIacCH(HUKALIUS)

Kakoii annon oTHOcUTCs K | aHanuTUYECKOM rpynne aHMOHOB




15. KakuM peakTHBOM MOXHO OOHApY)XKUTh NMPHUCYTCTBUEC B PACTBOPE aHUOHOB
I anamuTHaeckoi TpymibI?

16. KakuM peakTHBOM MOXHO OOHapyKHUTh IIPHCYTCTBHE B PACTBOPE aHHOHOB
II anamuTHYECKON TPYIIIBI?
17. KakuM peakTHBOM MOXHO OOHapyKHUTh IIPHCYTCTBHE B PACTBOPE aHHOHOB
111 ananmuTHUecKoi rpymImer?
Kucrorao-ocHOBHOE 1. Kakne MHIUKATOpPBI MCHONB3YIOTCSA MPH ONPEACICHUHN COICPIKaHMS CHIIb-
THTPOBAHHE HOM KHCIIOTHI?
2. Kakue WHIUKATOpPBHI MCHOJIB3YIOTCS MPH ONPEICTICHUN COJCPIKAHUS CHIIb-
HOW OCHOBaHUA?
3 Kaxk onpenenuTh TOUKY SKBUBAICHTHOCTH?
4 Kaxkoi#i pacTBOp Ha3bIBAIOT CTAHAAPTHBIM?
5. Kaxkoli pacTBOp Ha3bIBAIOT CTaHAAPTU30BAHHBIM?
6. Yt0 Ha3BIBAIOT TUTPAHTOM?
7 Uto Ha3BIBAIOT CTAHIAPTHEIM PacTBOPOM?
8 KakoBsI TpeOoBaHMS K CTAaHIAPTHOMY PacTBOpy?
9. Yro Ha3bIBAIOT CTaHJAPTHBIM PAaCTBOPOM?
10. Kakue cymecTByrOT CIIocOOBI ONpeaeeH!st KOHEYHOH TOUKH TUTPOBAHMSA?
11. J1s1 9ero ucnoab3yoT HHANKATOPHI?
12. Yro Ha3bIBAIOT MHTEPBAJIOM NIEPEX01a HHANKATOpa?
13. KakoB uHTepBan nepexoja HHAUKATOPA — METUIIOBBIM OpaHKEBBIA?
14, KakoB uHTEpBan nepexoja nHaAnKatopa — GpeHondraiens?
15. KakoB uHTEpBan nepexoja HHAUKATOpa — JakMyc?
16. Hagecky menouun maccoit 0,5341 r, conepxameii 92,00% NaOH u 8,00 %
nHIuddepeHTHBIX MpUMecei, pacTBOPWIN B MepHOM Kosbe BMectumocThio 100,0
M. OnpenenuTs MOJSPHYIO KOHIEHTpanuio 3KBUBaJeHTa kucioTsl, | (HCI), ecnn
Ha tutpoBanue 15,00 mix pactBopa NaOH m3pacxomosanu 19,50 Mt KHCTOTHI
17. Omnpenenuts MOJIIPHYIO KOHLCHTPAIMIO SKBUBajeHTa pacTBopa KOH, ecnu
Ha TutpoBanue 15,00 M ero m3pacxomoamu 18,70 mn pactBopa HC1l ¢ T (HC1) =
0,002864 r/mn
18. Jo xakoro o0beMa HYXKHO JJOBECTH PacTBOpP, B KOTOPOM cojaepxkutcs 1,532
r NaOH, uro0s! Ha TuTpoBanue 20,00 M 3TOr0 pactBopa muspacxoaosatsh 14,70 miu
HCI1. T (HC1) = 0,003800 r/mn
19. Ha tutpoBanme 1,025 r HoC,04-2H20 wm3pacxomoBaHo 24,10 M pacTtBo-
pa NaOH. Paccuurars T(NaOH); T(NaOH/ H2C204); Cs (NaOH)
20. Kakoii oobem 10% NaOH mnotHocThiO paBhoi 1,105 r/mi moTpedyercs
quist npurotossienus 500 mu 0,2 H pacteopa NaOH
MeTtonabl okucienus- | 1.Urto Ha3bIBaIOT OKUCIUTEIEM?
BOCCTAHOBIJICHUS 2.Y1o0 Ha3bIBAIOT BOCCTAHOBUTENEM?
(pemoxcumerpus) 3.Kaxo#i peakTHB B Ka4eCTBE THTPAHTA MCIOJIB3YETCs B IEPMaHIaHATOMETPUH?

4.Kaxo# peakTUB B Ka4eCTBE TUTPAHTA HCIOJIB3YETCS] B HOIOMETPHN?

5.Kaxo#i peakTHB B Ka4eCTBE TUTPAHTa HCIOIb3YETCS B AMXPOMATOMETPUH?

6.Kak onpezensiercst TOUKa SKBUBAJICHTHOCTH B IIEPMaHTaHATOMETPUH

7.YT0 Ha3BIBAIOT KPUBOM TUTPOBAHUS B PEIOKCUMETPUN?

8.Kakue Bam M3BECTHBI METOMBI PEIOKCHMETPHUU?

9.4T0 Ha3bIBAIOT KPUBOH TUTPOBAHUS B PEAOKCHUMETPHU?

10. Hagecky cranu maccoii 0,2548 r ¢ conep>xanueM mapranmna 1,09 % pactBo-
pwiH, okuCIIId Maprarer; 10 MNOs~ u orturpoBaiu 18,50 mi pactsopa NazAsOs.
PaccuntaTh MOJSIpHYIO KOHICHTpAIMIO dKBUBaJeHTa pactBopa NasAsOs u ero Tutp
o Mn.

11. Hagecky neprunpoinsa(H202) maccoit 2,5000 r nepeHecn B MEpHYIO KOJIOY
BMectuMocTbio 500,0 mi. Ha turpoBanue 25,00 mu pactBopa uspacxonosanu 18,72
i 0,1124 1 KMnOjy. Beraucnnts maccoyro gomo (%) H202 B neprunpoue.

12. K pactBopy, coaepxaruemy 0,1510 r texanueckoro KCIOs, npunnnu 100,0
it 0,09852 n. pactBopa NaxC>04, n36eiTok KOoTOpOoro orrurpoBaiu 22,60 mia 0,1146
H. KMnQO,. Berancints MaccoByto 1o (%) KCIOs B o6pasiie.

MeTonsl oOcCaXIEeHUS U
KOMILIEKCOHOMETPHUH

1.Kak goOuBaroTCs ITOITHOTO OCAXICHUA?

2.Kakoii peakTHB HCIIOJIb3yETCs B apreHTOMETPUH?

3.Kakoii peakTHB UCIONB3YETCS B MEPKYPOMETPUH?

4. KaxoBbI 0COOCHHOCTH CTPOCHHS KOMITIEKCHBIX COSIUHEHMI?
5.YTo Ha3BIBAIOT JINTAHIOM?

6.Kakue BemecTBa OTHOCST K KOMIUIEKCOHAaM?

7.Kakue BemecTBa OTHOCAT K METAJUIOWHAUKATOpam?




8.UTo Ha3BIBAIOT KECTKOCTHIO BOJIBI?

9.B Kakux eAMHULAX U3MEPAETCS JKECTKOCTD?

10. Kas Boma cuuraercst «KecTKOm»?

11. Kaxkast Boma cunuraercst «MIrkKoii»?

12, U3 1,180 r x. 9. ZnSO4-7H20 mpHUTOTOBIICH PacTBOP B MEPHOM KOJIOE €MKO-
ctpio 200 M. Ha turpoBanue 20 M1 3TOro pacTBOpa pacxomyercs 26,5 M KOMIUICK-
cona |ll. Beraucnure HOpMaXbHOCTD M TUTP pacTBOpa KomiuiekcoHa |11,

Onrnyeckue METO b1

aHaliu3a

1. MonekymnspHbIi aOCOpOIMOHHBII aHAIH3.

2.0OCcHOBHOM 3aKOH CBeTONOTIIONICHHS (3aKoH byrepa-JlamGepra-bepa).
3.YTo Takoe onTHu4ecKas IOTHOCTb.

4.YT0 TaKoe CBETONPOITyCKaHHE

5.YT0 Ha3BIBAIOT CIIEKTPOM MOTJIOIICHHSI.

6.KauecTBeHHBIN M KOJMYECTBEHHBIN aHAM3HI.
7.Anmaparypa.

8.JITOMIHECTIEHTHBIH aHAIH3.

9.0061m1as XxapaKTepUCTHKA U TEOPETHIECKIE OCHOBBI METO/IA.
10. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIU3BI.

11. Ammapatypa. [Ipumenenue Metoa.

12. OMHCCHOHHBIN CIEKTPAIbHBIA aHAIN3.

13. TeopeTndecknue OCHOBBI METOJIA.

14. doTomeTpus IUIAMEHHU.

15. AnnapaTypa U IpaKTHYECKoe MPUMEHEHNE METO1a.

DJIEKTPOXUMHUUYECKHUE

MCTOABI aHaJIU3a

1.Toastporpadusi.

2.KoHtyKTOMETpHUSL.

3.Kynonomerpusi.

4. TloTeHIMOMETpUS

5.3nekTpoxuMuUecKre MeTo bl aHanu3a. Kiaccupukanus MeTo0B.
6.Konnykromerpust. TeopeTudeckie OCHOBBI METO/IA.

7.TIpsiMasi KOHIYKTOMETPUSI U KOHAYKTOMETPUUECKOE TUTPOBAHHE.
8.BbICOKOYACTOTHOE TUTPOBAHHUE.

9.TlpuMeHeHHEe MeTO1a KOHIYKTOMETPHH.

10. Bonpsramnepomerpusi.

11. BonbsTamneporpammsi.

12. ITpumenenue merona.

13. Kynonomerpusi. [lpsimasi KyJIOHOMETpUsI M KYJOHOMETPUYECKOE THTPOBa-
HHE.

14. 10. ITotenmmomerpus. O6mas XapakTepHUCTHKA U TEOPETHUECKHE OCHOBBHI
METOoJa.

15. [TpsiMast HOTEHIIMOMETPHS 1 TIOTEHIIMOMETPHUUIECKOE TUTPOBAHHE.

16. Ammapatypa. [IpumeneHue MeToja.

BecoBoii anHanms.
Marorpadus

Xpo-

UYro JIeXKHUT B OCHOBE BECOBOTO METO/1a aHaIM3a?
Uto Ha3BIBAIOT OCAXIaeMOH POpMOii?
Kakwue TpebGoBaHms K HEit?
Urto Ha3bIBalOT OcaguTenemM?
Kakue tpeboBanus k Hemy?
6.KakoBbI yciioBHst 00pa3oBaHus KPUCTAUTMYECKUX U aMOP(HBIX 0CAJAKOB?
7. OnpenennTe MOPSAIOK OCHOBHBIX ONIEPANlii IPaBUMETPUIECKOTO METOJa aHAIIN3a!
a) OXJIAX/ICHUE U B3BEIIMBAHUE OCAIKa
0) pacuer, B3BSIINBAaHIE U PACTBOPEHNE HABECKU
B) IPOMBIBAHUE, IPOKAIMBAHUE OCAJIKA
) GUIBTPOBaHUE OCA/IKA
) OCaKIAE€HHE M CO3pEBaHUE OCa/IKa
Xpomarorpadusi, TEOpeTHIECKHE OCHOBBI METO/IA.
9.Knaccudukanus MeTo10B Xpomarorpaduu.
10. Xpomarorpammel.
11. T'a3oBas xpomatorpadus.
12. JKunkoctHas xpomaTtorpadusi.
13. B yem oTiHYHe ra30BOi U )KUIKOCTHON Xpomarorpadun?
14. B 4yem 0coOE€HHOCTh Ka4eCTBEHHOTO XpoMaTorpaduaeckoro ananmmsa?
15. Yro iexuT B OCHOBE KOJMYECTBEHHOTO aHalin3a B xpomaTorpadun?. ToHKO-
cioiiHas xpomarorpadus. ['enb-xpomatorpadusi.




7.3 Bompocsl 1Jis 3a4eTa
3auer (Il cemecTp) mpoBOaUTCS B ycTHOU (hopMe 1Mo OmsieTaMm, CoAepKaIiM 3 Bommpoca
WJIM [IACBMEHHO I10 TECTaM.

Bonpockl Nel o 6mi1eram Ha YCTHOM Ha 3a4yeTe

1. OCHOBHBbIE peareHThl, UCIOJIb3YIOIIHUECS IIPU aHAJIU3€E ITPOTYKTOBOI'O CHIPhS U IIPO-
JyKTOB MTUTaHUS
[IpaBusa paboThI ¢ MEPHOI MOCYI0M
Pacyetsl npu mpUroToBICHUHN pabOYNX PAaCTBOPOB
IIpurorosnenue pacrBopa koMiuiekcona III
Kak onpenenuth KOHIIEHTpalMu pacTBopa komruiekcoHa 11
Kaxk onpenenuts koHnenTpanmo Ca*? u Mg*? B Bozie M poIyKTax
Kax npurotroBuTh cepuio CTaHAapTHBIX PACTBOPOB
Bri6op cBeTodpumnbTpa u paboueit AITMHBI KIOBETHI
Onpenenenre 3aBUCUMOCTH ONTUYECKON MJIOTHOCTU pacTBopa D OT KOHIIEHTpalluu U Mo-
CTPOCHHUE TPATUPOBOYHOTO rpaduka
10.  Kak moaroroButh noHOMep (pH- MeTp) k paboTe
11.  Bydepnsie pactBopsl. Kak HacTpouTh mpubOp 1Mo CTaHIapTHEIM Oy(EpHBIM pacTBOpaM.
12.  Usmepenus pH pacTBOpoOB, ChIpbs U MPOAYKTOB TUTAHUS
Bonpoc Ne2 no 6mjieramM Ha YCTHOM Ha 3a4eTe

TutpumeTpuyecKkrue METO bl aHAIHM3a

DoTOMETPUYECKHE METOIbl aHAIIN3A

DIEKTPOXUMHUECKHUE METO/IbI aHATH3a

buosnemMenTsl KanbMi ¥ MarHuil B )KUBOTHOBOJICTBE. MeTOABI aHaIU3a.

buosneMenTs HaTpHii U Kajauil B 5KUBOTHOBOJCTBE. MeTo/Ibl aHaTH3a.

buoanemMeHTsl KpEMHUH U CEJIEH B )KMBOTHOBOJCTBE. MeTOIbI aHAIM3a

buosneMeHTsI xKene30 U Me/ib B )KUBOTHOBOZACTBE. METO/IbI aHaIH3a

buoanemMeHT NMHK B )KMBOTHOBOJCTBE. MeTOIbI aHANIM3a

brosnemeHTsl MOMMOEH 1 BaHa Uil B )KUBOTHOBOZACTBE. MeTO/IbI aHATU3a

buosnemenTs! pocdop u a30T B KUBOTHOBOACTBE. MeTO/ bl aHAIN3A

KHCI10THO-OCHOBHOE TUTPOBAHUE B TEXHUYECKOM KOHTPOJIE

MonoMeTpruueckoe THTPOBAHKE B TEXHHUECKOM KOHTPOJIE
IIpumepHbIi nepeyenb Bonpocos Ne3 mo Omiieram Ha yCTHOM Ha 3a4eTe
1. Ecnn Ha TUTpOBaHME HAaBECKH Kajusl KapOOHATa ¢ MHIUKATOpPOM (peHondTanenHoM Obl-
710 uzpacxoaoBano 10,15 M1 cosssHOM KUCTOTHI ¢ MOJIIpHOM KOoHUeHTparuen 0,1200 mounb/m, ve-
My paBHa Macca HaBECKH BelecTBa?

2. 2,000 r obpa3ua coiau aMMOHHUS pacTBOpWIM B Boje U nomydmwin 100,0 mit pactBopa. K
AJTMKBOTHOM J10JI€ TIOJTydeHHOro pactBopa oobemoM 10,00 mur qodaBuiu 20,00 Mt pacTBopa Ka-
mus ruapokcuaa ¢ konueHntpauuer 0,09000 Monb/1, U Ha TUTPOBAHUE HEMPOPEATHPOBABIIETO
M30BITKA TIENOYHM TMONUIO 8,55 MII COJSHOW KHCJIOTHI ¢ MOJIspHOW KoHIeHTpammeir 0,1000
MoJb/11. Yemy paBHa MaccoBas J0J1s1 aMMHUaka B 0Opasiie paBHa.

3. HaBecky MOJIEKYJISIPHOTO Kejie3a PaCTBOPUIIA B CEPHOM KUCIOTE M OTTUTpoBaH 17,15
MJI pacTBOpa Kayus NepMaHraHata ¢ MojsipHoi koHueHtpauueit 0,009500 monw/n. Beruuciuth
Maccy HaBECKHU XKelle3a.

4. Ha tutpoBaHue HaBecku coiau Mopa Obiio m3pacxonoBano 15.00 mn pacTtBopa Kanus
NepMaHraHata ¢ MoJIIipHOW KoHueHTpanueil skBuBaieHta 0,07500 monb/n. Yemy paBHa Macca
HaBecku conu Mopa?

5. BbIUKCANTh MacCcOBYIO JIOJIIO BOJOPOJia MEPOKCUAA B pacTBope B %, €ClIM Ha TUTPOBa-
Hue 15,00 mi atoro pacteopa (1,0 r/mi) 6610 3aTpadeno 8,95 mil pacTBopa Kajus epMaHraHa-
Ta ¢ moJyisipHO# KoHneHTparueit 0,01010 momb/m.

6. Kakyro Maccy HaBECKM AMTUIpATa IIABEJIEBOM KUCIIOTHI CIEAYET B3ATh I PUTOTOB-
nenus 250,0 M1 pacTBOpa ¢ MOJIIPHOM KOHIIEHTparuen skBuBajieHTa kuciaotsl 0,1000 mosb/n?

CoNoOR~WN
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7. PaccunrtaTh Maccy HaBECKM HaTpus KapOOHaTa, HEOOXOAUMYIO HJisi TPUTOTOBJICHHUS
500,0 M pacTBOpa ¢ MOJIIpHO# KOHIIeHTparuei sxBuBasienTa conu 0,1000 moms/m.

8. PaccunraTh Maccy HaBeckH OE€3BOJHOIO HATpHUs TeTpaboparta, HEOOXOIUMYIO AJISl TIPHU-
rotoBnenus 200,0 M pacTBopa ¢ MOJISIPHON KOHIIEHTpanuen skBuBaieHTa coiau 0,1000 momnb/n

9. Ilpu ananu3e KOHTPOJIBLHOTO pacTBOpa, coaepxaniero 1, 5437 r. HOHOB MeaH, METOJIOM
HoJoMeTpuH MojydeHo cpenHee 3HadeHue Xcp=1, 5418 r. Berauciuth aOCOMOTHYIO U OTHOCH-
TEIBHYIO MOTPEIIHOCTD.

10. KakoBa maccoBas 10151 U MOJisipHasi KoHIleHTpauus sBuBajgeHTa HNO3 B pacTBope ¢
C=2,27 Mo/, ¢ I0THOCTHIO 1,113 r/MiI.

11. Beiuucnure MOJIIpHYIO KOHILIEHTPALMIO M TUTP pacTBopa pyTHHa (BUTaMuHa P), eciu
npu 258 HM OINTHYECKas IJIOTHOCTh aHAIM3Upyemoro pactBopa pasHa 0,780, a cTaHAapTHOTO
pacTtBopa ¢ koHnentpanuein 6,0-10-5 monb/im — 0,640. M(pyTtuna) = 610 r/mMob.

12. Beimaziet Jin 0cafiok MpH cMelIeHnu paBHeIX 00beMoB 0,05 M pactBopa arerata CBHH-
a Pb(CH3COO), 1 0,5 M pactBopa xmopuaa Kaaust KC1?

Kputepumn onenku Ha 3auére:

- OLIGHKA «3aYTEHO» BBICTABIISIETCS, €CJIM BCE PACUETHI BHIMIOJIHEHBI IPABUIIBHO,

MIPABIJILHO X MHTEPIIPETUPYET U OTBEYACT HA BOTIPOCHI IPH COOECEIOBAHUH 10
WHAUBUAYaAIbHOHN paboTe (CTerneHb YPOBHs OCBOCHUS KOMIIETEHIIMI HE HUXKE IIOPOTOBOT0, HE
meHee 60 6ayioB);

- OLICHKA «HE3a4YTEHO», €CJIM PacueThl CACNaHbl C OIIMOKAaMU, CTYACHT 3aTPYAHICTCS B
WHTEPIPETALMH MOJYyYEHHBIX PE3yIbTaTOB, HE OTBEUAET HA BONPOCHI (YPOBEHb OCBOCHHS
KOMITETCHIIMI HIKE IIOPOroBOro, MeHee 60 6ayion).

3. YueOHO-MeTOANYECKOEe H HH(POPMALIMOHHOE O0ecneuyeHue TUCITUIITIHHBI
8.1. ocHOBHas1 IMTEpaTypa:

1. Ilonsuckas, U.C. Ananutudeckas xumus. McenenoBanue cocraBa arpoOHoIOrHuecKux
00BEKTOB [DNeKTpoHHBINA pecype| : YueOHO-MeToanueckoe mocobue. Y. 1. KonnuecTBeHHBIN
ananu3 / Mun-Bo cen. xo3-Ba PO, Bonoroackas [MXA ; [coct.: U. C. Tlonsuckas, T. FO. Byp-
MaruHal. - DJeKTpoH. AaH. - Bonoraa ; Monounoe : BITMXA, 2021. - 90 c.

8.2. nomostHMTEIBLHAS JIUTEPATYPA:

1. Amnanutmyeckas xumus [DnekTpoHHBIN pecypc] : yueOnuk / [H. 1. MoBuan u ap.]. -
OnexTpoH.AaH. - M. : Uadpa-M, 2018. - 394 c. - (Briciiee oOpa3oBanue - bakanaspuar).
- Buemnss cepuika: http://znanium.com/go.php?id=977577

2. Du3MKO-XMMHYECKHE METOJIbl aHanu3a [DNeKTpOHHBIA pecypc] : yuebHoe mocobue / K.
I'. boronumen, H. JI. UBanuyenko, A. H. lllkaes [u ap.]. - DnekTpoH.naH. - ApXaHTeIbCK
: CADY, 2018. - 119 c. - Buemnsist cepuika: https://e.lanbook.com/book/161856

3. I'mmaka, Hukonait JleonnmoBud. 3amayvl ¥ yOpaKHEHHS 1O OOIIEH XMMHHU : yueOHO-
NpakTUd. ocoOue uiss O0akaixaBpoB : AJS CTYyJ. MO €CTECTBEHHO-HAYYHBIM HalpaBil. U
crel. : [coBpemennbiit kypc] / H. JI. I'nmunka ; mox pex. B. A. Ilonkosa, A. B. ba0Okoga. -
14-e uzn. - M. : FOpaiir, 2014. - 236, [1] c. - (bakanasp) (YMO BO pexomenmyer)

4. Xumus. XuMusl HeOpraHudyeckas. XUMUsl aHAIMTAYECKas [DJIEKTPOHHBIA pecypc] : me-
TOJI. YKa3. JUIs CaMOCT. pabOThI M 33/1aH. K BBIIOJIH. KOHTPOJIbH. padathl IS CTY/. 3a04H.
oTneN. uHXK. ¢ak-Ta, (pak-B arpOHOMHH U JIEC.X03., BET.MEJ[. 1 OMOTEXHOJI. U TEXHOJIOTHY.
daxynbT. / M-Bo cenbckoro xo3-Ba Poc. ®denepauuu, Bonoroackas I'MXA ; [coct.: U. C.
[Tomstackas, A. JI. HoBokmanoBa]. - OnekTpoH. aaH. - Bonorga ; Monounoe : BTMXA,
2015. - 97 «c. - Cucrem. TtpeboBanus: Adobe Reader Buemmnsst ccbuika:
https://molochnoe.ru/ebs/notes/720/download

5. Hlesens, H. M. OCHOBBI aHATUTUYECKOW XUMHH [ DIEKTPOHHBIN pecypc] : yueOHoe mo-
coobue / H. M. Illeens. - Dnexrpon.naH. - bearopon : benl’'AY um.B.S.I'opuna, 2018. -
138 c¢. - (Cpemnee mpodeccuonampHoe oOpa3oBaHue). - BHEIHSIS CChUIKA:
https://e.lanbook.com/book/123436
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6. Ilomosa, JI. ®. AHanuTudeckass XuMusi. XUMHUECKUE METOABl aHATN3a [DIEKTPOHHBIN
pecypce] : yuebnoe mocodue / JI. @. Ilomosa, FO. A. baxmarosa. - DnekTpoH.faH. - Ap-
XaHTCIbCK : CADY, 2019. - 153 c. - Buemnsas CCBIJIKA:
https://e.lanbook.com/book/161926

7. DOU3MKO-XMMHYECKHE METO/bl aHalu3a (MccieqoBaHus) [DIEKTPOHHBIN pecypc] : yueo-
HO-MeToanyeckoe nocodue / coct. E. B. Kopotkas [u ap.]. - DnekTpon.naH. - Kemeposo :
KemI'VY, 2019. - 168 c. - Buemnss ccepuika: https://e.lanbook.com/book/134329

8. AHamuTHuecKas XUMHUSA. XUMHUYECKHE METO/bl aHalnu3a [DJIEKTPOHHBIA pecypc] : yueo-
Hoe nocobue / O. B. bensea, H. C. I'ony6esa, U. B. Tumomyk [u np.]. - D1eKkTpoH.1aH.
- KemepoBo : KemI'Y, 2020. - 175 ¢ - BHemHss  ccbUIKa:
https://e.lanbook.com/book/162569

8.3 Ilepeuenb MHPOPMANMOHHBIX TEXHOJOTHH, MCNOJb3yeMbIX NPH NPOBEIEHUU
HAYYHO-HUCCJIe0BATEJIbCKON PadoThl, BKJIKYAs NepevyeHb NMPOrpaMMHOI0 odecredeHus: U
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

.JII/IIIEH3I/IOHHOC InporpaMmmMHoe¢ odecreyeHue:.

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profes-
sional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 sepcuu 1.6.

1C:Ilpeanpusitue 8. Koudurypanus, 1C: Byxrantepus 8 (yaeOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KouncynpranTlIntoc

Kaspersky Endpoint Security s 6usneca CtangapTHBIiI

CBOﬁO}IHO pacnpocrpansieMoc JUICH3IUOHHOEC MPOrpaMMHO€ odecrmeueHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. 0OTCYECCTBCHHOC

Sunekc.bpaysep

HNudpopmManuoHHbIE CIPABOYHbIE CHCTEMBI

— EnuHoe oOKHO gocTyma K 00pa3oBaTeNbHBIM pecypcaM — PEXHM JIOCTYIIa:
http://window.edu.ru/

— UTIC «KonucynwsrantlInmrocy — pexum goctyma: http://www.consultant.ru/

— Wutepdakc - LleHTp packpbITHsI KOPIOpPaTUBHON HHGpOpMaIu (CepBep pPacKpBITHS
uHpopMmarmmn) — pexum jgocryna: https://www.e-disclosure.ru/

—  HWudopmanmonno-npaBoBoit  mopran APAHT.RU — pexum  jgoctyna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs CpaBOYHas cucTeMa «Cenpxo3TexXHuKa» (Web-Bepcust) - pexxum
noctym: http://gtnexam.ru/

IIpodeccuonanbHble 6a3bl JAHHBIX

— Hayunas osnekrponnas Oubmuoreka eLIBRARY.RU — pexum pocryna:
http://elibrary.ru

— Haykomerpuyeckas 06a3a IaHHBIX SCOPUS: 0a3za MaHHBIX pedepaToB W LUTHPOBAHUS —
pexkum pocrtyma: https://www.scopus.com/customer/profile/display.uri

— Odurmanbheiii caiit @eaepanabHOM CIyKObl TOCYTapCTBEHHON CTATUCTUKU — PEXKHUM J10-
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cryna: https://rosstat.gov.ru/ (OTKpsITBIN AOCTYII)

— Poccuiickas Akagemusi Hayk, OTKPBITBIM AOCTYI K HAYYHBIM KypHAJIAM — PEXKUM J10-
cryna: http://www.ras.ru (OTKpsITBI# 10CTYII)

— OdummanpHeiii callT MuHHCTEpPCTBA ceMbCcKoro xo3siictBa Poccuiickoit denepannn —
pexkum noctyma: http://mex.ru/ (OTKpBITBIN AOCTYII)

DJIeKTPOHHbIE OMOJIMOTEeYHbIE CUCTEMbI:

*  DOnexkTpoHHbI OMOMMOTeuHBINH Karamor Web MPBUC — pexxum noctyma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

» OBC JIAHb — pexxum nocryna: https://e.lanbook.com/

* DOBC Znanium.com — pexxum gocryma: https://new.znanium.com/

« DBC IOPAUT — pexum nocryma: https://urait.ru/

« 3BC POLPRED.COM: http://www.polpred.com/

* DnekTpoHHas OMOIMOTEKa U3/1aTENIbCKOTO LIEHTpa «AKaaeMUsI»:
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

* DOBC ®I'bOY BO Bomoroackas TMXA — pesxxum goctyna: https://molochnoe.ru/ebs/

9. MarepuajJibHO-TEXHUYECKOE O0ecneYeHue U CIUITHHbI

VYuebnas aynuropus 1225 niis npoBeaeHus 3aHATUN JIEKIIMOHHOTO U CEMUHAPCKOTO THUTIA
(MpakTHUYECKUE 3aHSTHsA); TPYNIOBBIX U MHIUBUAYaJIbHBIX KOHCYJIbTALMHI; TEKYIIEro KOHTPOJIS
U TPOMEXYTOUHOH arrectaruu OcHaleHHOCTh: YdeOHas meOenb: cronsl — 40, crymss — 70,
nocka yuebHas, kadeapa. OcHOBHOe 000pynOBaHME: SKpaH s mpoekTopa 1 mrT., mpoekTop - 1
IIT., KOMIbIOTEp B KoMIuiekTe - 1 mT. [IporpammHuoe obecnieuenue: Microsoft Windows XP
JInuensus 17997859 Microsoft Office Professional 2007 JIuuensuu 42543554 Consultant Plus
JInuensus 426324, 511546,

VYuebnas ayautopus 1325 JlabopaTtopusi HEOPraHUYECKON U aHATTUTUYECKOW XUMMH, IS
MPOBECHUS JTa0OPaTOPHBIX 3aHATUN. OCHAIIEHHOCTh: Y4eOHas MeOelb: J1abopaToOpHbIE CTOJBI
— 8, cTON A1 peakTUBOB — 4, CTOJ JUIst IpUOOPOB — 2, cTynbs — 17, nocka yueOHas, mkad s
XpaHeHUs yU4eOHBIX MaTepuaioB — 3. OCHOBHOE 000pyHOBaHUE: BECHI JIAOopaTOpHBIC 2 Kiacca
TOYHOCTH, XONOMWIbHUK JIMOuxa, BoasHas OaHs, mecyaHas OaHs, CIUPTOBKa, (apdopoBasd
CTyIIKa C NECTHKOM, JEJIUTENbHAs BOPOHKA IMJIMHApPUYECKas, BaKyyM-HacocC, NajeTka, apeo-
MeTp, Gorokonopumerp KoHIeHTparmoHHblii KDOK-2, nonomep 3B-74, snexkTpudeckue MINTKH,
BeChl aHanuTH4YecKue, pedppakromerp NPD-454, xonoaunbHUK OBITOBOM, BBITSKHOM 1IKad, cy-
HMIWIBHBIN mIKad, MyQenbHas nedb.

OBECIIEYEHHUE OBPA30BAHMUSA JJ1A JIUL C OB3

s obecnieueHust oOpa30BaHUs MHBAJIUAOB U JIMI C OTPAHUYCHHBIMU BO3MOKHOCTSAMHU
3JI0pOBbSl pealin3alysl AUCHUIUITMHBI MOKET OCYIIECTBISATHCSA B alalTUPOBAHHOM BUJE, UCXOJS
U3 WHAMBUIYAIbHBIX NCUXO()U3MUECKHUX OCOOEHHOCTEH M MO JTUYHOMY 3asBJICHUIO 00yvarolie-
rocs, B 4aCTU CO3/IaHUS CIIEUATbHBIX YCIOBHUH.

B crenuanbsHble yCI0BUS MOTYT BXOJUTh: MPEAOCTABICHUE OT/ENBbHOM ayauTOpuu, He-
00XOJIMMBIX TEXHUYECKHUX CPEJACTB, MPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOUIET0 HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb, BBIOOP (POPMBI MpeoCcTaBIeHNU WHCTPYKIMU MO MOPSAIAKY MPOBEACHUS
TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM aTTecTaluu, HCIOIb30BaHHE CIEeUHaIbHBIX TeXHUYe-
CKUX CPEICTB, IPEJOCTaBIECHUE NepephIBa AJIs MpHUeMa MHILH, JIEKapCTB U Jp.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/0POBbsSI IIPEYCMOTPEHA OpraHu3alus
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM HJICKTPOHHOM MOYTHI.

VY4eOHO-MeTOIUYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPaboThl 0Oydarolmuxcs U3
YHCIIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJaliTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

JUist 1 ¢ HapyIICHUSIMH 3PEHHSL:
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— MpeoCcTaBIeHUE 00Pa30BaTEILHOIO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (popmaTte, mo3Bo-
JISTFOIIIEM TIEPEBOINTH IIIOCKONEUaTHYI0 HHPOPMAIHIO B ayIHATBHYIO GOpMY;

BO3MOXXHOCTb MCIIOJIb30BATh MHANBUIYAJIbHBIE YCTPOHCTBA U CPE/ICTBA, TO3BOJISIONINE a/1a1l-
THPOBATh MAaTEPHAJIbI, OCYLIECTBIAT IPHEM U Iiepeady HHPOPMAIUU C y4ETOM UHIUBHyallb-
HBIX OCOOCHHOCTEH M COCTOSIHUS 3/J0OPOBbS CTY/ICHTA;

IpeI0CTaBICHHE BO3MOKHOCTH IPEAKYPCOBOTO O3HAKOMIICHHUS C COJEPIKaHUEM Y4eOHOM
JUCLUTUTMHBL K MaTepPHAajIoOM 1O Kypcy 3a CuéT pa3MemieHuss HHQOpMaIi Ha KOPIIOPaTUBHOM
00pa3oBaTeIILHOM ITOPTAJIE;

UCTIOJIb30BaHUE YETKOTO M YBEJIIMYCHHOTO 110 pazMepy mpudTa u rpapuueckux 00bEKTOB B
MYJIBTUMEUUHBIX MTPE3CHTAIIX;

03BYYHMBAaHHE BU3YaJIbHON HH(DOPMAINH, TPEICTABICHHON 00yJaloMMCs B X0/1€ 3aHATHIA;

o0ecrieueHne pa3aaTOYHbIM MaTEPUAIOM, T1yOIUPYIOIUM HH(POPMAIIHIO, BBIBOJUMYIO Ha
9KpaH;

obecrieueHre 0co00ro peueBoro peKuMa NpernogaBaHus: JIEKIUH YUTAIOTCS TPOMKO, pa3doop-
YHBO, OTYETIIMBO, C TIAy3aMHU MEXI1y CMBICIOBBIMH OJIOKaMu HH(OpMAaIiu, 00ecTieYnBaeTCs HH-
TOHUPOBAHUE, TIOBTOPEHHE, AKIIEHTHPOBAHKE, TPOPHUIAKTHKA PACCEUBAHNS BHUMAHHUS;

MUHHMH3ALMS BHEITHETO TyMa U 00ecTieYeHne CIIOKOWHON ayinaibHON 0OCTaHOBKH;

BO3MOXKHOCTb BECTH 3aIICh Y4eOHOH MH(POPMAIMU CTyJeHTaMH B YAOOHOM! 715l HUX (opme
(aynmanbHO, ayJMOBU3YaJIbHO, B BU/I€ IOMETOK B 3apaHee MOATOTOBICHHOM TEKCTE).

JInst L ¢ HapyIIeHUSIMH CITyXa:

IpeoCTaBlIeHNEe 00Pa30BaTEIBHOTO KOHTEHTA B TEKCTOBOM DJIEKTPOHHOM (popmMarte, mo3Bo-
JISFOIIIEM TIEPEBOINTH ayTHATIbHYIO (POpMY JIEKIIH B IIOCKOIIEYaTHYIO HH(OPMALIUIO;

HAJINYHE BO3MOXXHOCTH MCTIOJIH30BATh HHIMBUIYaJIbHbIC 3BYKOYCHIMBAIOIINE YCTPOWCTBA U
CYPIOTEXHHUYECKHE CPEJICTBA, MIO3BOJISIONINE OCYIIECTBIAT IPUEM H Tiepeady HHPOPMAIIHH;
OCYIIECTBIISITH B3aUMOOOPATHBIN NIEPEBOJT TEKCTOBBIX U ayAHO(pailioB (OJIOKHOT /ISl pE4eBOTO
BBOJIa), a TAK)KE 3aIUCh U BOCIPOU3BEICHUE 3PUTEINBHON HWH(POPMAIHH.

HAJIMYHEe HATJSITHOTO COMTPOBOKICHUS U3y4aeMOro Mareprania (CTpyKTYpHO-JIOTHIECKHE
CX€MBI, Ta0IHUIIbI, TPapHUKHU, KOHIIEHTPUPYIOLIHE U 00001Iatoe HHPOPMAIUIO, OOPHbBIE KOH-
CTEKTHI, pa3AaTOUYHBIA MaTepua);

o0ecrieyeHre NPaKTUKU ONIEPEXkKAIOIEro YTeHHsI, KOTJja CTY/IeHThI 3apaHee 3HaKOMSTCS €
MaTepHaJioM U BBIACISAIOT HE3HAKOMBIC Y HEMTOHSATHBIE CJIOBA U ()parMEHTHI;

COYETaHUE Ha 3aHATHUSIX BCEX BUJIOB PEUYEBOM JEATETLHOCTH (TOBOPEHMSI, CITyILIAaHUS, YTEHUS,
MUCHhMa, 3PUTEIBHOTO BOCTIPUSTHS C JIUIA TOBOPSIIIIETO)

JUist I ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

BO3MOXKHOCTH MCITOJIb30BATh CIEHATBHOE TPOrPaMMHOE 00eCTIeUeHUE U CenaibHoe 000-
pyaoBanue, npenocranisgemoe 1o tMHuKM @CC 1 no3BoJIsIoIIee KOMIIEHCUPOBATh ABUTaTEIbHBIN
nedexT (KOJISICKH, XOyHKH, TPOCTH U 1Ip.);

IpeoCTaBlIeHNE BO3MOKHOCTH MPEIKYPCOBOIO O3HAKOMIIEHUS C COJIEpKaHUeM ydeOHOH
JTVICIATUTMHBI ¥ MaTEPHAJIOM TI0 KypCy 3a CU€T pa3MmelneHus HHGopMaIii Ha KOPIIOPATUBHOM
o0pa3oBaTeIbHOM NOPTAJIE;

obecrieyeHrne OeCIPEATCTBEHHOTO JJOCTYIA B IIOMEIICHHS, a TAKXKe MPeObIBaHUS HUX;

UCIIOJIb30BaHUE JTOTIOJIHUTEIHLHOTO HH(POPMAITMOHHO-METOAMYECKOTO 00ECTIEYCHUS:

http://lumcvpo.ru/about-project - deaepanbHbIi MOPTAT BHICIIETO0 00pa30BaHUs CTYIACHTOB C
uHBanuaHoCcThIO 1 OB3
http://nvda.ru/ - Iporpamma skpannoro gocryma «NVDA (Non Visual Desktop Access)»
(«CunTe3arop peun») Ui epeBo/ia MUCbMEHHON pedr B YCTHYIO
JlaHHBIIA TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOLINXCS.
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10. Kapra komneTeHumii JUCHUNIMHBI

AHasgnTHyeckas Xumus (HanpasJienue noaroroBku 36.03.01 BerepunapHo-canuTapHasi 3KcnepTusa

L[e.l'II) JUCHUITIINHBI

IMOATO0TOBKA CIICHUATIUCTOB, BJIAACIOINX TCOPETUYCCKUMU OCHOBAMHU U MPAKTUUCCKUMU NPpUEMAaMH OCHOBHBIX XUMHUYCCKUX U MHCTPYMCHTAJIbHBIX ME-
TOJOB aHaJIM3a, YMCIOIIUX NPOBOJAUTH 06p360TKy PE3YJILTATOB AHAJIUTUICCKUX onpeueﬂeﬂnﬁ.

3ana4y AUCIUIITHBI 1) JlaTh CTYAEHTaM 3HaHUS 110 OCHOBaAM TEOPUM METOOB aHAJIN3a COCTaBa BEIIECTBA UM CMECH BEILECTB;
2) NIPUBUTH YMEHUE BOCIIPUHUMATh ¥ aHAJIM3UPOBATH TTOJIyYeHHYI0 HHPOPMAIHIO;
3) MIPUBUTH Y CTYJJCHTOB YMEHHE paboTaTh Ha CpetHel CJI0KHOCTH (PU3UKO-XUMHYECKUX PUOOpax, aHaIM3UPOBaTh U 00CYKAATh PE3YJIbTAThI

SKCIIEPUMEHTOB, 00padaThI-BaTh X C MOMOIIBI0 COBPEMEHHOM BEIYUCIUTENbHOM TexHuKU (II9BM).

B nponiecce ocBOCHNUS JaHHON TMCIMINIMHBI CTYICHT ()OPMHUPYET U IEMOHCTPUPYET CIEAYIOIIHNE

Komnerenuun Ilepeyenp  koM-
MMOHEHTOB  (TuTa-
dopMa  OLIEHOU- .
HUpyeMmble  pe- | TexHosorun GpopMupoBaHus CryneHn ypoBHEH OCBOCHUS KOMITETCHIN
Wunexc | ®opmynupoBka HOTO CpeJICTBa
3yInbTaThl 00yde-
HUSA)
O61menpodeccuoHaIbHble KOMIIETEHIIUU
OIIK-4 Cnoco6eH 000CHOBBIBATh 3HaTh: Jlexuu TectupoBanue Ioporoswblii
U Peanu30BbIBaTh B MPO(MECCHU COBPE- | - OCHOBHBIC XHMHYECKHE U (3auér)
MEHHBIC TEXHOJOTHUH C UCIIONb30BaHU- | (u3.xumudyeckue Metonsl ana- | JlabopaTopHo- VYCTHBI OTBET He menee 60 b6annos
eM NpHOOPHO-MHCTPYMEHTAJIBHOI Oa- | JM3a BENIECTB, HX CYIIHOCTh, | MPaKTHYECKHUE NJ-10I1K-4 3HaeT TeXHUYECKHE BO3MOXKHOCTH COBpE-
36l M HCIIOJB30BaTh OCHOBHBIE €CTe- | TEOPETHYECKHE OCHOBHI M 001a- | paboTHI MEHHOT'O CIIEIIMAIN3UPOBAHHOT0 000PY/I0BaHUS, METO-

CTBEHHBIC, OMOJOTHYECKHEe W Tpodec-
CHOHALHLIE IOHATHS, a TaK)KE METO-
JIbI TIPH PEIICHUN
o0mIerpoeCCHOHANBHBIX 3a1ad.

CTU TMPUMEHCHUA, METPOJIOTU-
YECKHUC XapaKTECPUCTUKU METO-
JOB aHaJIn3a YMmeTh:

- BLI6I/IpaTB METOAbI aHaJIn3a
BCHICCTB, TOTOBUTH CTaHAAPT-
HBIC PAaCTBOPLI;

JIbI PEIICHHUS 3a1a4 MPOGECCHOHATBHON AEATSILHOCTH
NJ-20I1K-4 YMmeeT npUMEHATh COBPEMEHHBIE TEXHO-
JIOTHH ¥ METOJIBI UCCIICIOBAaHUH B TIPO(ecCHoHAIEHON
NESTeTFHOCTH, HHTEPIIPETUPOBATH MTOTyYCHHEIE Pe-
3YJIBTaTHI

N-30I1K-4 BnameeT HaBBIKaMH PaOOTHI CO CIECIIHAH-
3UPOBaHHBIM 000PYIOBAHHUEM JIJIsI peaii3aliy IOCTaB-
JICHHBIX 33124 [IPH IPOBEICHUH UCCIICOBAaHUN U pa3-
paboTKe HOBBIX TEXHOJOTUH
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