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JJIeKTUBHBIN Kypc o xumuu «Hadawaenne. IKcrnepuMeHT.

MopeaupoBaHue»
Pabouas nporpamma pa3paboTaHa B COOTBETCTBHH ¢ HOPMATUBHO-IIPABOBOM Oa30i:
e [Ipuka3a MunucrepctBa oOpazoBanust u Hayku Poccuiickoit @enepaunu ot 17 mexabps
2010 rtoma N 1897 «OO6 yrBepxkaeHun (¢GenepaabHOr0  TOCYAapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAAPTa OCHOBHOI'O O0OIIEro 00pa30BaHUs»

e [lucekma MunucrepctBa oopa3oBanus u Hayku P® ot 14 nexadbpst 2015 r. N 08-2355"O
BHECEHUU U3MEHEHUI1 B IPUMEPHBIC OCHOBHBIE 00pa3oBaTelIbHbIE IPOrpaMMbl";

e JIpuka3za MunucrepctBa obpa3oBanust u Hayku P® ot 31 mexabps 2015 r. N 1577 "O BHecenun
u3MeHeHn (enepanbHBIl  TOCYJapCTBEHHBIH 00pa30BaTeNbHBIN CTaHAAPT OCHOBHOTO OOILIETo
o0Opa3oBaHus, yTBEPKAEHHBIN npuka3zoM MunoopHayku PD ot 17 nexabpst 2010r. Ne1897;

e OcCHOBHOI 00pa3zoBaTENBHON MPOrpaMMbl OCHOBHOTO o01iero odpazosanus ['BOY COII
Nel m.r.t. bezeHuyk

e [lpukaza MunucrtepctBa oOpazoBanus u Hayku P® ot 31 mapra 2014r. Ne253 «O6
yTIBepkaeHUU (efepatbHOro nepeyHs yueOHUKOB PEKOMEHAYEMBIX K HCIIOIb30BAaHUIO MPU
peanu3alui HMMEIOIIMX TOCYJApPCTBEHHYIO AKKPEIUTAIMI0 00pa3oBaTEIbHBIX MPOrpamMm
HA4YaJIpHOTO OOIIero, OCHOBHOIO o0OIIero, cpegHero ooOmiero oOpa3oBaHus» (C
m3mMeHeHusaMu ot 26.11.2016 Ne38)

e [lpukaz Munmnpocsemenuss P® ot 28.12.2018 Ne345 «O denepanbHOM mepedHe y4eOHUKOB,
PEKOMEHIYEeMbIX K HCIOIB30BAHUIO MPU PEATH3alMU UMEIOIIUX OCYJapCTBEHHYIO aKKPEIUTALIUIO
00pa30BaTeIbHBIX MPOTrPaMM HAYAJIBLHOTO OOIIEro, OCHOBHOTO OOINEro, CPEAHEro OOIIero
00pa3oBaHUD»

e  ABTOpCKOW mporpaMmbl XUMHUS. YTIayOneHHbI ypoBeHb. 10—11 kiaccel: pabouas
nporpamma k uauu YMK B. B. Jlynuna : yae6HO-MeTommdeckoe mocodue / B. B. Epemusn,
A. A. Ipoznos, . B. Epemuna, 3. 0. Kepumos. — M. : JIpoda, 2017.

MecTo npegMeTa B yueOHOM IJIaHe.
[Iporpamma paccuurtana Ha 2 roga (10 — 11 xmaccer). [IporpamMmoii iperyCMOTPEHO U3YUEHUE
kypca 1 gac B Henmemio. B 10 xmacce — 34 gaca (34 nenenn ) , B 11 xiacce - 34 gaca (34 Henenn).

I[Inanupyemble pe3ybTaTbl 00yUeHHS:

Ilocne u3yudeHus: 37ME€KTUBHOIO Kypca «OCHOBBI XMMHYECKMX METOJOB HCCIIEIOBaHUS
BEIIECTBA» 00y4Yaromecs A0JKHbI:
* XapaKTepHu30BaTh :CKOPOCTh XMMMYECKOH peaklnu, XHMHUYECKOE pPaBHOBECHE, MPHUHIIUII
Jlelllatenbe, MOHHOE MPOU3BEACHHUE BOBI, BOJOPOAHBIN MOKa3aTenpb U mkaina pH, KOHCTaHThI
paBHOBECHs] pa3IMYHbIX THUIIOB peaklui, MPOTEKAIIIUX B pacTBopax (IIPOU3BENEHUE
pPacTBOPUMOCTH, KOHCTAHThl TUCCOLIMALIMU KHUCIOT M OCHOBAaHUM, KOHCTAHTHI yCTOMYHMBOCTH
KOMIUIEKCOB); TOHATUSA OydepHble pacTBOpbl, OydepHas e€MKOCTh, (a3bl, TOMOTE€HHbIE U
reTeporeHHble CHCTEMBI, JMCIEPCHBIE CHCTEMBbI, KOJUIOMIHBIE PAcTBOPHI (JIMO30JIM), 30JIM U
refiy, MUIeIUIa, JUCIIeprupoBaHue, KOHACHC ALK, TeNTH3aM s, KOaryJsius;
* 3HATB: OCHOBHBIE TIIOHATUS  KOOPAMHALIMOHHOW  TEOpUHM, TOHATUSA  THUTPAHT,
TUTPYEMOEBEIIECTBO, CTAaHAAPTHHIIN (TUTPOBAHHBIN) PaCTBOP, TOUKA SKBUBAJIIEHTHOCTH, (haKTOp
9KBM-BAJICHTHOCTH, WHJUKATOP; YCIOBUS CMEIIEHHS XUMHYECKOIO PABHOBECHS, BIIUSHUE
pa3nuyHbIX (PAaKTOPOB HA YCTAHOBJIEHHE U CMEIIEHHE XMMUYECKOrO paBHOBECHS B PacTBOpax;
yCIIOBUSl BBINAJECHUA M PACTBOPEHUS OCAJKOB, 3aBUCHUMOCTb IIOJIHOTBI OC&XIEHUS OT
pa3nUYHBIX (AKTOPOB; CIOCOOBI MOJNYYEHHsS] KOJUIOMAHBIX CHUCTEM, 3allUTHOrO JeHCTBUS
KOJIJIOUJIOB, OTJINYME KOJJIOWAHBIX PACTBOPOB OT MCTHHHBIX PACTBOPOB; CIIOCOOBI BBIPAKEHUS
KOHIIGHTPALIMU PacTBOPOB; KaYeCTBEHHbIE peakIMi Ha HanboJjee BakKHbIE KATHOHBI M aHHOHBHI,
a TaK)Ke Ha HEKOTOPbIE OPraHNYECKUE BEILIECTBA;
* O0OBSICHATBH  YCJIOBHSA  CMEIIEHUS  TETEPOreHHbIX  PABHOBECHH B  HACBIIIEHHBIX
pacTBOpPaxMajJopacTBOPUMBIX JJIEKTPOJIUTOB, MOHMMATh 3HAYEHHE PEaKUUN OCaXKIACHUS JUIs



XMMHAYECKOTO aHalM3a; CYHIIHOCTh THAponu3a U Oy(hepHOro JeHcTBHSA, OKUCIUTEIBHO-
BOCCTAHOBUTENIBbHBIX  pPEaKLMi, peakuuil KOMIUIEKCOOOpa3oBaHUs, CYLIHOCTh Ipoliecca
TUTPOBAHUS, 0OCOOCHHOCTH NMPUTOTOBIICHUS U CTaHIAPTU3ALNUN PAaOOUUX PaCTBOPOB;

* YMeTb BBIUMCIISITh KOHLIEHTPALMIO HOHOB BOJIOPO/Ia B PACTBOPAX CHJIBHBIX U CJIA0BIX KUCIOTH
OCHOBaHMWM, KOHCTaHThI JUCCOLMALIMU KUCIOT U KUCIBIX COJIEH, IPOU3BEACHUE PACTBOPUMOCTH
[0 U3BECTHOW pAacCTBOPUMOCTH, PACTBOPUMOCTH BEIIECTBA B YHUCTOM BOJIE IO H3BECTHOMY
MIPOU3BEICHUIO PACTBOPUMOCTH M PACTBOPHMOCTH BEIIECTBA B IMPUCYTCTBUU OJHOWMEHHOIO
MOHA; COCTABJIATH IIOJHBIE W COKpAICHHbIE HWOHHBIE YPAaBHEHUS XMMHYECKUX PpEaKIMil,
YPaBHEHUSl PEaKkUMUid TUAPOIN3a, YPABHEHHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM Ha
OCHOBE DJIGKTPOHHOTO U  JJIEKTPOHHO-WOHHOTO 0OajlaHca; aHaIM3UpPOBaTh PE3yJbTaThl
HaOJII0/IAEMBIX OIBITOB, OOBSICHATh XUMHUYECKHE PEAKIUU C TOYKU 3PEHUS] U3YUYECHHBIX TEOPUH;
MIPOBOAUTh CTATUCTUYECKYI0O OO0pabOTKYy pe3ylbTaTOB HKCIIEPHUMEHTa; TOTOBUTH PAaCTBOPHI
3aJIaHHOM KOHIIEHTPALUHU, MPUOOPECTH HABBIKU BBIMOJIHEHUSI TUTPOBAHUS, ONIPEACTAThH
BOJIOPOJHBIN [TOKa3aTeNb cpesibl MeToAaMu pH-MeTpuu 1 BU3yalbHOTOKOJIOPUMETPUPOBAHUS;

*  c00JI01aTh MTPaBUJIa TEXHUKU 0€30MaCHOCTH IpU 00pallleHU! C BeIeCTBAMU U
XUMHUYECKOUTIOCYIOM, Ta00paTOPHBIM 000PYI0BAHUEM;
* IOHMMAThb BaXXHOCTbh OXPAaHbl OKPYKAIOIIEH CPEbl.

Hcnoab30BaTh MproOpeTeHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOM 1A TETHHOCTH
I/IHOBCGI[HGBHOfI KH3HU JJIA:

*  [OHMMAaHWs B3aMMOCBSI3U Y4eOHOTO MpeaMeTa ¢ 0COOEHHOCTIMH podeccHii U MPpo(HECCHOHATBHOM
ACATCIIBHOCTH, B OCHOBE KOTOPBIX JICKAT 3HAHUS 10 6I/IOJ'IOFI/II/I.

Coaepxanue kypca B 10 kiiacce

BBenenue

HayuHblil sKciepuMeHT U ero posib B mo3HaHuM. [lorpemrHoctu skcnepumenta. OlneHka
norpeurHocteid. OOpaboTKa pe3ynbTaToB HKCHepuMenTa. I paduku.

B3aumocBs3p Mexny cocraBoM U cBoiictBamu. Dusmueckue, (GU3MKO-XUMHUYECKHE U
XUMHUYECKHE CBOMCTBA BEIIECTB. AHAIM3 U CUHTE3. AHAIUTUYECKAsi XUMHUS — HayKa 0 MeToJax
aHaJM3a BellecTBa. XHWMHUYECKMH aHanu3. 3ajaud MW o0JacTH NPUMEHEHUS XMMHYECKOTO
aHayin3a. Buapl XuMuyeckoro aHanusza. DiaeMeHTHbIN aHanu3. Pa3oBblil aHanu3. KauecTBeHHbIN
aHayu3: uaeHtudukanus u odHapyxenue. KonmuuectBenusiit aHanu3. Ctaauy aHATUTUYECKOTO
mporuecca: oT0op MpoObl, MOJATOTOBKAa MPOObI K aHalu3y, U3MEpPEHHE, OLEHKA pPe3ylbTaToB
U3MEpeHusl.

XuMuyeckass peakiusi Kak CpeICTBO IOJNyuyeHus HH(OpMalMM O COCTaBe BEIIECTBA.
Ananutnueckas peakuus. TpeOoBaHMs, TMpeabABISEMble K aHAIUTHUECKUM PEAKIHUSIM.
UyBCTBUTEIBHOCTh, CHEHU(PUUYHOCTH M CENEKTUBHOCTh. Kitaccupukanus aHaIUTHUYECKUX
peakuuii 1O XapakTepy XHMMHUYECKOTO B3aUMOACWUCTBHSA W IO IPUMEHEHHIO. Y CIOBHSA
MIPOBEJICHUS aHATUTUYECKUX PEAKIIH.

TexHuka 0€30MacHOCTH U OCHOBHBIE MpaBUIIa pabOTHl B XUMUYECKOH J1TaO0paTOpHH.
TpeboBanus k otuery. O60py0BaHUE U PEAKTUBBL. MBIThE U CYIIKa XUMUYECKON MOCY/IbI.
IIpakTnyeckas padora I. B3pemmBanue oOpasiia u cratuctuyeckas oopadorka
Pe3yJIbTaTOBB3BEILIMBAHUSI.

IIpakTnueckas padora 2. O3HaKoMIIeHHE C 000PYJOBaHUEM U OCHOBHBIMU NpHUEMaMu padOThIB
XUMHUYECKOH JTabopaTopuu.

Tema 1

PacTBopsl. MeToabl onpeaesieHusi KOHUEHTPAUUM pacTBopoB. TurpoBanue
PactBopel. Mepa pactBopuMocTH. MeTonbl omnpeneneHus KOHUEHTPALMH PACTBOPOB.
TurpoBanue. CyIHOCTP MeTOAA. YCTAHOBIEHHWE TOYKM HKBUBAJICHTHOCTH. IHIMKATOpPBI.
Beruuciienne pesynpTatoB THUTpoBaHus. [loHsATHE 00 SKBHMBaleHTE, SKBHBAJEHTHOW Macce,
HOpPMAaJIbHOW KOHIIEHTpalUuu pacTBOpoB. Kiaccugukanus MeTOm0B TUTPOBAaHUS MO CHOCOOY



MIPOBEJICHUSI TUTPOBaHUS (IpsIMOe, 0OpaTHOE, TUTPOBAHHE 3aMECTUTENs) U MO THUILY pEaKlUH,
aexameil B ocHOBe  MerTona  (KUCJIOTHO-OCHOBHOE — TUTPOBAHHME,  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIbHOE THUTPOBAHHE, KOMIUIEKCOMETPHUUECKOE TUTPOBAHME M TUTPOBAHHUE IIO
MeTony ocaxjeHus). CTaHaapTHBIA (TUTPOBAHHBIN) pPacTBOP, CHOCOOBI €ro MPUTOTOBJICHHUS.
Crangapruzanus pacTtBopoB. KHcI0THO-OCHOBHOE TUTPOBAHHE.

Ilpakmuueckan paboma 3. OnpeneneHue KOHIIGHTPAIIMH PacTBOPA MO €ro IIOTHOCTH.
Ilpakmuueckasa paboma 4.11puroroBieHne pacTBOPOB U ONPEAEIEHUE UX
KOHIEHTPALUUTUTPOBAHUEM.

Tema 2

3aKo0H J1elfiCTBYOIIMX MACC U €ro NpUMeHeHne B XUMHYEeCKOM aHaiu3e (5u)

3akoH aedcTByronmx Macc. OOpaTuMbie U HEOOPATHUMBIE PEaKIH. XUMHUECKOE PAaBHOBECHE.
KoHncranTta paBHOBecHsl -- Mepa TIYOWHBI NpOTEKaHUs Mporecca. KOHCTaHTBI XUMHYECKOTO
paBHOBECHsI JUIsl TOMOTCHHBIX W TETEPOTeHHBIX peakiui. BimsHue W3MEHEHUs BHEIIHUX
yCJIOBHH Ha MOJIOKEHHE XUMUYecKoro paBHoBecus. [Ipunimn JlelllaTense-bpayna.

Teopus dneKTpONIUTHYECKOM quccorranui. CHIIbHBIE U CIIa0ble SJICKTPOIUTHI. XUMHUYECKOE
paBHOBECHE B BOJHBIX pacTBOpax 3JCKTPOJIUTOB. BbIpakeHHsS i KOHCTAHT PaBHOBECHS
pPa3NUYHBIX THUIIOB pEaKIWd, TMPOTCKAIONMX B pacTBope. VOHHOE MPOW3BEICHUE BOJBIL.
Bomoponnsiii mokazarens u mkana pH. KonneHtpammss MOHOB Bogopoja B pa30aBlICHHBIX
pacTBopax ci1albIX KUCIOT U OCHOBaHUi. Metobl uamepenus pH. MHukaTopsl.

Bydepnsie pactBopsl. CymiHocTs Oydheproro neiictus. bydepnas emxkocts. Berancnenue pH
B Oy(depHbIX pacTBOpax, 00pa30BaHHBIX cIa00 KUCIOTOH M CE COJIbIO OT CHIILHOTO OC-HOBaHUS
U CUJIBHON KHCJIOTOW M €€ COJIbI0 OT claboro ocHoBaHWs. 3HaueHUe Oy(epHBIX PacTBOPOB B
MTOYBOBEICHUH U OMOJIOTHH.

Ilpakmuueckas pavoma 5. XuMHUECKOE PAaBHOBECUE B BOJHBIX PACTBOPAX JICKTPOIUTOB.
Ilpakmuueckas paboma 6.0Onpenenenue pH BOIHBIX PacTBOPOB.
Ilpakmuueckasa paboma 7. bydepHoe neiicTpue.

Tema 3 KoMmiuiekcHble cOeTUHEHHS

OcCHOBHBIE TOHSATUS KOOPAMHALMOHHOW TEOpUHU (KOMILIEKCOOOpa3oBaTesb, IJUTAH]IbI,
KOOPJIUHAIIMOHHOE YUCIIO, TUTranaa). HomMeHknatypa KOMIUIEKCHBIX CO€AMHEHUH.
[ToBeneHre KOMIUIEKCHBIX COEAMHEHU B pacTBOpax. KoHCTaHThI ycToHYHBOCTH (00pa30BaHuUs)
U HecToikocTh. [lonmydenue u pa3pylieHre KOMIUIEKCHBIX COSTUHEHH.

Xenatsl. BHyTpUKOMITIEKCHBIE COeqUHEHNSI. KOMIUIEKCOHBI.

[TpumeHeHne KOMILIEKCOOOpa30BaHUs B XUMUYECKOM aHAIU3e.
Ilpakmuueckasa paboma 8. KoMIuieKCHbIE COSTMHEHUSI.
Ilpakmuueckasa paboma 9.
KommnekconomerpuueckoetutpoBanue. Onpe1e1eHUEKOHLIEHTPALUK MarHus MPsIMbIM
TUTPOBAHUEM.

Tema 4
Teopernueckne 0OCHOBbI peaKIUil 0CAKIEeHHsSI — PACTBOPEHUSA



['eTeporeHHble paBHOBECHS B HACBHIIIEHHBIX pPAacTBOpPaxX MaJOpPacTBOPHUMBIX CHIIbHBIX
ANIEKTPOIUTOB. IIponsBeneHne pacTBOPUMOCTH. Y CIIOBHSI BBINAJACHUS U PACTBOPEHUS OCAIKOB.
3aBUCUMOCTD IOJTHOTHI OCAX/IEHUS OT Pa3INuHbIX (GakTopoB. CMeEIIeHne reTepOreHHbIX
PaBHOBECHI B HACBIILIEHHBIX PAacTBOPaX MaJOPACTBOPUMBIX JIEKTPOJUTOB. 3HAYEHHE PEaKLIMM
OCAXKJICHHS I XUMUYECKOTO aHaJIH3a.

Pewenue 3a0au.llpumenenne npon3BeieHNs PaCTBOPUMOCTH.
Ilpakmuueckasn paooma 10.006pa3oBaHue U PACTBOPCHHUE OCAIKOB.

Tema 5 O0pa3oBaHue KOJJIOMIHBIX CHCTEM

®a3b1. ['oMorenHsie u rereporeHHbie cucTeMbl. JlucnepcHsie cuctemsl. Komnonansie
pactBopbl (JTn03041). JInopunbHbIe U TH0GOOHBIE KOUION L. 3011 U Tenu. Muremia. [1o-
Jy4yeHHUE U YCTOMYMBOCTh KOJUTOUIHBIX cucteM. [lucneprupoBanue. Konnencauus. [lentuzamnus.
ArperatuBHasi U CEAMMEHTALIMOHHAS YCTOWYMBOCTD TUCIIEPCHBIX cucTeM. Koarymsuus u ee
MpeAoTBpalieHre. 3aluTHOE AeCTBUE KOUTOUA0B. Ilpakmuueckasn paboma 11.3016
OEpIIMHCKOM Ja3ypHu.
Ilpakmuueckasa paboma 12.11onyaenne ruaposois ruapokcuaa xemnesa([ll)mm
TUIPOKCHUIATIOMUHUS Pa3IMYHBIMU METOJJaMH U U3Y4YeHHE ero cBoicTB. [Ipumeuanue.
BrimomnHseTcs ojyHa u3 padoT 10 BEIOOPY IIPErogaBaTeds.

Tema 6

OKHCINTEIBHO-BOCCTAHOBHTEIbHBIE NMpoueCcChbl 1 UX IPUMECHCHHUE B aHAJIN3EC
OKHCINTEILHO-BOCCTAHOBHUTEIIbHBIE (1)yHKIII/II/I BCIICCTB W HAIPABJICHUC OKHUCIHUTCIBHO-
BOCCTaHOBUTCIIBHBIX peaKHHﬁ. Oxuciaurenb. BoccTaHOBHTEND. CTaHIIapTHI)IC OJICKTPOJAHBIC
IIOTCHIUAJBbI. P?[II CTaHAAPTHBIX OJJICKTPOAHBLIX IMOTCHLIUAJIOB. 3aBUCHUMOCTH QJICKTPOJAHOTO
MIOTEHIMaaa OT MIPHUPOABI PEArMpPYyIOLIMX BEIIECTB, OT MX KOHLEHTpauuu, Temneparyps, pH
Cpenbl, paCTBOPUMOCTH, IPUCYTCTBHS B CUCTEME KOMILJIEKCOOOpa3oBarels. 3aKOH SKBHBAJICHTOB
MPHUMCHUTCIIBHO K OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIM PCAKIIUAM.
OKUCIINTENIBHO-BOCCTAHOBUTENIBHOE TUTpPOBaHHE. MeTOoAbl TUTPOBAHHUS, OCHOBAHHbIE Ha
OKHCIIUTETLHO-BOCCTAHOBUTEIILHBIX CBOMCTBAaX CHCTEMEI unon — uoaung (I/IOI[OMeTpI/ISI).
Honomerpuyeckoe TutpoBanue. Mogumerpuueckoe THTPOBAHUE.
IIpakmuueckaa paboma 13. OKUCINTETHHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIIECTB.
Ilpakmuueckasn paboma 14.CyniHOCTb M IPUMEHEHUE METOI0B
TUTPOBAHUA,0CHOBAHHBIXHAOKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX CBOMCTBAaX CUCTEMBEI unong —
nojua (MOIOMETPUH).

Tema 7. OCHOBBI KA4€CTBEHHOT0 AHAJIU3A

Knaccudukanus peakiuii B kauecTBeHHOM aHaiu3e. OCHOBHbBIE TPUHITUITBI KAYECTBEHHOTO
aHanu3a. JIpoOHBIN U CHCTEeMAaTUYECKHUI aHAJIH3.
Ilpakmuueckasa paboma 15.KauecTBeHHbIE peaKIMU Ha HanboJiee BaKHBIC KATUOHBI U aHUOHBI.

Tema 8

AHAJIN3 HEKOTOPBIX 00bEKTOB OKPY:Kaloe
cpeabl. KoHTpoJIb KauecTBa MPOAYKTOB MUTAHUS

Oxpana okpyxatoueit cpeapl. KoHTposb kauecTBa BoJIbl. JKeCcTKOCTh BOJbI; IPUUMHEI €€
BO3HUKHOBEHUs. Bunpl xkectkoctu. CriocoOwl yerpaneHus. OnpeeneHune KecTKOCTH BOJIBI.
XuMHUecKas XxapakTepucTuka noys. Peakius mousenHoro pactsopa (pH).
@opMBI TOYBEHHOW KUCIIOTHOCTH. 3Ha4eHUe 3HaHUs pH BOJHO U CONEBOM MOYBEHHON
BBITSDKKH. M3BecTkoBaHue nous. bydepHas eMKocTh 1MouB.



KoHnTpoab kauecTBa IpOAYKTOB NUTaHUsI. AHAIN3 MUHEPAIbHBIX BOJ U MPOXJIaIUTEIbHBIX
HAamUTKOB. AHamu3 MoJioka. OmpesiesieHue CBexKeCcTH Msica u peiObl. IIpakmuueckas paboma
16.KecTKOCTh BOJIbI, €€ ONMPEICIICHUE U YCTPAHEHUE.

Ilpakmuueckas padoma 17. OnpeneneHne KOHUEHTPALUU KUCIOPOJa,paCTBOPEHHOTO B BOJIE.
Ilpaxmuueckan pavoma 18.Konopumerpuueckoe onpeaeneHue pH nousel.

Ilpakmuueckan paboma 19.113yuenne 6y¢phepHOil eMKOCTH OYBBI.

Ilpakmuueckas pavoma 20. KoHTpoJIb Ka4eCTBA MPOXIaAUTEIBHBIX HAITUTKOB.

Ilpakmuueckas padoma 21.0npenenenue coaepkanus ButaMuda C B IPOJyKTaxX MUTaHUA.
Ilpakmuueckan paboma 22. Ananus KkauecTBa IPOyKTOB IUTAHUS.
Ilpakmuueckas padoma 23.VI3yueHue MOJI0OKa KaK 3MYJIbCUHU.

TemaTuyeckoe NJIIAHUPOBAHUE

No TeMa ypoka
. KonmuecTBo
ypOKa acoB
1 Beepnenune. HayuHblil 5KCIEPUMEHT U €0 POJIb B TO3HAHUH. 1
2 B3auMocBsA3b MEXK]Ty COCTABOM M CBOMCTBaMH. 1
3 B3BemmBanue o0pasna u craTucTudeckas 00padoTKa pe3yIbTaToB 1
B3BELIMBAHUS.
4 O3zHakoMyieHHEe ¢ 000pyI0BaHUEM M OCHOBHBIMU IIpUE€MaMu pabOThI
B XMMHUYECKOH JIabopaTOpHH. 1
5 PactBopsl. PacTBOprMOcTh. MeTOIBI OTIpeAEIEHUS 1
KOHIIEHTpAllUU PacTBOPOB.
6 TutpoBanue. CyniHoCTb METOJIA. 1
7 OrnpezneneHne KOHIIEHTPALUU PacTBOPA O €ro MIOTHOCTH. 1
8 [IpuroroBneHue pacTBOPOB M OMNPEACICHUE UX KOHUEHTPALIUH 1
TUTPOBAHUEM.
9 3aKoH JNEUCTBYIOIIMX MAacC M €ro NPUMEHEHHE B XHMHUYECKOM 1
aHAJIN3e
10 Teopust dIEKTPOTUTUYECKON TUCCOLMALINH. 1
11 XUMHYECKOE PABHOBECHUE B BOJIHBIX PACTBOPAX 3JIEKTPOJIUTOB. 1
12 Ornpenenennie pH BOIHBIX pacTBOPOB. 1
13 Bbydepnoe neiictue. 1
14-15 KommnekcHble coefuHEHNS 2
16 KomniekcHble coennHeHus 1
17 KommiekconoMerpuueckoe TUTPOBAHUE. Onpenenenue 1
KOHIIEHTPALlUK MarHus NpsiMbIM TUTPOBAHUEM.
18 TeopeTnyeckre OCHOBBI PEaKIIUN OCaXKJIEHUsI — PAaCTBOPEHUS 1
19 3HaveHHE peaKIil OCAKIECHUS ISl XUMHUYECKOTO aHaJIn3a.
1
20 Pewenue 3a0au. IlpumeHeHne Npou3BeIeHNs PACTBOPHMOCTH. 1




21 O6pa3oBaHue U PAaCTBOPEHUE OCATKOB.

22 O0pa3oBaHKe KOJUIOUIHBIX CHCTEM

23 30116 OEPIMHCKOM JIA3ypH.

24 [Tonyuenue runpo3zosst ruapokcuaa xenesa (III) mmu ruppoxcuaa
ATIOMUHMS PA3JIMYHBIMU METOJIAMH U U3yYEHUE €r0 CBOMCTB.

25 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE MTPOLIECCH U MX TPUMEHEHHUE B
aHajiaunse

26 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA BEIIECTB.

27 CymHOCT, U NPUMEHEHHE METOJOB THUTPOBAHMS, OCHOBAHHBIX Ha
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBONCTBaX CHUCTEMBI HOJ —
noaua (MOAOMETPHUN).

28 OCHOBBI Ka4E€CTBEHHOT'O aHAJIN3a

29 KauectBennbie peakinu Ha Hanbosee BaXKHbIE KATHOHBI M aHUOHBI.

30 Oxpana okpyxatouiei cpesbl. KoHTposap kauecTBa BOJbI

31 JKecTkocTh BOJBI, €€ ompeaelicHHue W ycrpaHneHue. OrnpeneneHue
KOHIEHTPAIIUU KUCJIOPOJa, PACTBOPEHHOTO B BOJIE.

32 XUMHUYECKask XapaKTEepPUCTUKA MTOYB.

Konopumerpuueckoe onpenenenue pH noussl. M3yuenue OydepHoit
€MKOCTH TOYBBI.

33 KoHTposb kauecTBa IpOJyKTOB IUTAHUS.

KoHnTponp kauecTBa MpOXJIaJUTENbHBIX HAMUTKOB. OmnpeneneHue
coaepxanusi BuTamuHa C B IPOAYKTax MUTAHUS.

34 AHanu3 KadecTBa NMPOAYKTOB NUTaHMs. M3yueHune MoyoKa Kak

AMYJIBCUH.
[ToaBenenue UTOroB.
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