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INOACHUTEJIBHASA 3AIIMCKA
OBIIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJMETA

Pabouast mporpamma 1o Kypcy «IIpuknagHas xumusi» A 10 — 11 KaccoB cocTaBieHa B
COOTBETCTBUM C (hefiepasbHbIM rOCy/JapCTBEHHBIM CTaHZAPTOM CpefiHero o01ero obpasoBaHus,
[TpumepHoil mporpamMmoll cpejgHero obijero o6pa3oBaHMs 0 XMMUM M TIPOTpaMMbI K
yueOHHKaM A1t 8—11 KiaccoB ob1eobpa3oBaTenbHBIX yupexaeHuid apTopos O. C. I'abpuernsH,
N.T'". Octpoymos, C.A. Cnazakos (M.: I[TpocBelijeHue).

[anHblli Kypc npefHasHaueH Ay yvammxcs 10 — 11-x K/1accoB eCcTeCTBEHHOHAYUYHOIO
MpOU/Is, UHTEPECYIOLIUXCS XUMHeH U JKemarolux A00UTbCS Onpefe/IéHHBIX Pe3y/bTaTOB B
3TOM 0b6sacTu. Kypc Cy>KUT /17151 TIOATOTOBKY YUaI[UXCsl He TOJIBKO K OJIMMITHA/[aM Pa3InyHOrO
ypoBHsi U K I'MA, HO W sBisiercs: 6a3oii AJisi [JajibHEMIero TpoJo/DKeHUsi 00pa3oBaHUsS B
BBICIIMX W CPeJAHUX CIeLWasbHBbIX YueOHBIX YUpeXJeHUsX C eCTeCTBeHHO-HayyHOU
HarpaB/IeHHOCTBIO.

UToObl HAYYUTHCS XMMHHU, W3yueHHe TeOpeTHUeckoro MaTepuasna JJO/DKHO COUeTaThCs C
CUCTeMaTUUYeCKUM HCIO/Ib30BaHMEM pelleHHs] pa3/MYHbIX 3ajay, KaK TeopeTHuUeckuX, Tak U
MpaKTUYeCKUX. B IIKO/JIBHOU MporpaMMe CyleCTBYeT 3MU30[UYecKoe BK/IOUYeHHe pacueTHBIX
3a/ja4 B CTPYKTYpy VYpOKa, YTO CHWKAaeT JUAAKTUUECKYI0 pOJIb KOJMYeCTBEHHBIX
3aKOHOMEPHOCTeM, U MO)KeT MNPHUBECTH K IOBEPXHOCTHBIM Mpe/CTaB/eHUsIM y y4aluxcs O
XMUMH3Me TIPOLeCCOB B MpUpoJe, TexHUKe. Co3HaTenbHOe M3yyeHHe OCHOB XMMHUM HEMbICIUMO
6e3 MOHMMaHUS KOJIMUeCTBEHHON CTOPOHBI XMMHUYeCKHX TPOL{ECCOB.

Kypc 6a3vpyetcsi Ha 3HaHUSIX, M10JIy4aeMbIX MPU U3y4eHUH pebsTaMyu XMMHU B OCHOBHOM
IIKO/e, a TakKe TpeOyeT 3HaHWs TEOPeTHUECKHX BOIMPOCOB, BBIXOJSIIMX 33 PaMKH IIKOJIEHOMN
nporpaMmbl. OCHOBHbIM TpeOOBaHHMEM K COCTaBIeHUIO WA OTOOPY TeM SIB/ISIETCS UX
XUMUAYECKOe COZlep>)KaHue W MCII0/Ib30BaHWe  CBeJleHM  TPakTUYecKoro  Xapakrepa.
[pakTHuecKas COCTaB/IsIOLas Kypca peajm3yeTcsi C UCTOIb30BaHUeM LU(POBbLIX labopaTopuii
1 1abopaTopuu KabuHeTa XUMUU.

Pemmenue 3azau copeliCTByeT KOHKpPETU3al[MM M yIPOYEHHIO 3HAHWM, pa3BUBaeT HaBbIKU
CaMOCTOSITe/IbHOW PabOThl, CAY)KUT 3aKpervieHUI0 B TIAaMSTH YYall[uXCsl XUMHUUeCKHUX 3aKOHOB,
TeOpUM W BaKHEUIIMX IOHATUM. BbInosHeHWe 3azau pacmmpsieT KpPyrosop ydaujuxcd,
M03BOJISIET YCTaHaB/IMBaTh CBSI3W MEX/y SBJEHUSMH, MEXJy TIPUUMHONW U CJIe/ICTBUEM,
pa3BUBaeT yMeHHEe MBICJIUTb JIOTUYECKH, BOCIMTHIBAeT BOJIO K TMPEOJO0JIeHUI0 TPYHOCTEM.
[TpakTryeckre HaBBIKM SIB/ISIOTCS OJHMM M3 II0KasaTesell ypOBHSI Pa3BUTUS XUMHUYECKOIO
MBIIJIEHUS] YUaIUXCsl, T/TyOuHBI YCBOEHUsI UMM yueOHOro MaTepurarnia.

Kypc paccuutan Ha 68 uvacoB u3 Hux: 34 vaca B 10 ksacce u 34 vaca B 11 kyacce, u3
pacueta 1 yac B HeJieso.

['1aBHBIM Ha3HauUeHUEM JJaHHOTO Kypca SIB/ISIeTCS:

— COBEpLIEHCTBOBAHME IOATOTOBKM YYallUXCSl C MOBBIIIEHHBIM YPOBHEM MOTHMBAaLUM K
M3Y4YeHUIO XMMUWY;

— CO3HaTe/IbHOe YCBOEHHEe TeOPeTUUeCKOro mMaTepuasa N0 XMMUM, YMeHHe HUCII0/Ib30BaTh
MpY  PpelleHWH 337lad COBOKYITHOCTb TIPMOOpPETeHHBIX TeOpeTUYeCKUX 3HAHWM, pa3BUTHE
JIOTUYeCKOT0 MBbIILIIeHUs], IprobpeTeHre HeOOXOAMMBIX HaBbIKOB pabOThI C IUTEpaTypoi.

[Tporpammoii Kypca rpeZlyCMOTpeHbI pa3/inuHble (hOpMbl pabOTHI:



- W3yuyeHWe TeOpPeTHUUeCKOro Marepuana (JIeKIMOHHOE U CAMOCTOSITE/IbHOE) C
HCII0/Ib30BaHHEM Pa3/IMUHbIX HICTOUYHUKOB MH(MOPMAIIHH;

- TMpakThyeckde paboThl pa3BMBAIOIIEr0 XapakTepa C MCII0/Ab30BaHHEM ITM(POBBIX
nabopaTopwii;

- paboTa 10 WH/JUBH/yalbHbIM IJIaHaM;

- pellieHre PaCUETHBIX 3a/lau 10 Pa3HbIM TeMaw;

- y4acTHe B IIKOJIbHBIX, PAOHHBIX U JUCTAHIIMOHHBIX OJIMMITHA/IAX 110 XUMHUH.

LOEJIN N3YUEHMA YUEBHOI'O I[TPEJIMETA

Lenwio Kypca «IIpuKaagHas XUMUsD» SIB/IIETCS Pa3BUTHE YUeOHBIX U MPO(eCCHOHATBLHBIX
HMHTEPEeCOB yUall[uXcsl B 00/1aCTH XUMUU U XUMHUECKOU TEXHOJIOTHH.

YueOHO-BOCTIUTATE/IbHBIE 33/]aUl KypCa:

- W3yyeHUWe OCHOB HayKu: Ba)KHEHIIMUX (DAaKTOPOB, MOHSATHM, XUMUUECKHUX 3aKOHOB U
Teopui, XUMHUUeCKOW CUMBOJIMKH, 000011IeHH I MUPOBO33peHUYEeCKOTI0 XapaKTepa;

- BOCTIMUTaHWEe HPABCTBEHHOCTH, TyMaHW3Ma, OepeXXHOTO OTHOIIeHHsI K TIpUpofe |
COOCTBEHHOCTH;

- BOCITUTaHHE 0CO3HAHHOM MOTPEOHOCTU B TPY/Ze, COBEPILIEHCTBOBAHUE TPY/OBbIX YMEHUH
Y HaBBIKOB, MTO/IFOTOBKA K CO3HATe/IbHOMY BbIOODY Mpodeccuu;

- (GopMHpOBaHWE YyMEHWM CpPaBHMBATh, BBLIUIEHSITh B M3YYEHHOM CYIIIeCTBEHHOE;
yCTaHaB/IMBaTh MPUUYMHHO-C/I€[ICTBEHHBIE CBSI3U; ZiejlaTh 000O0IIeHUs, CBSI3HO U JI0KAa3aTe/bHO
W3/1araTh MaTepyas; CaMOCTOSITE/TbHO TTPUMEHSITh, TIOTIO/THSATh U CUCTEMaTU3UPOBaTh 3HAHUS;

- (opmupoBaHue ymeHHIi 0OpamiaThCsi C XUMHUYECKUMH BeIeCTBAMHU, TPOCTEHIINMHU
npubopamu, obopyZoBaHWeM; COOMOATh TIpaBUa TEeXHUKA 0e30MacHOCTH; YUMTHIBATh
XUMUAYECKYI0 TIPUPOJy BellecTBa [jis TIPeAyNpeXIeHUsT OTACHBIX /i YejloBeKa sIBJIeHHM
(mo>xapoB, B3pbIBOB, OTPaBJIeHUM U T.I1.);

- Habmozath W OOBACHATL XWMHUUECKHE SIBJIEHWs, TPOMCXOJMIIMe B TIPUPOJE, B
nabopaTopuu, Ha TIPOM3BO/ICTBE U B TIOBCEHEBHOM )KM3HH; (DUKCHPOBATh Pe3y/IbTaThl OMBITOB;

- [ieJlaTb COOTBETCTBYIOIIE COOOILeHNST;

- hhopMHpOBaHKE YMEHUI OPraHU30BaTh CBOM yueOHbINM TPY/; MO/b30BaThCA YUEOHUKOB U
CTPaBOYHOM JIUTepaTypou; cob/ro1aTh TipaBmsia paboThI B Kylacce ¥ Ha paboueM mecTe.

MECTO YUEBHOTI'O [TPEAMETA B YYEEHOM IIVTAHE

Yuebnbiii Kypc «[IpukmasHasi Xumusi» TMpefHa3HaueH s ydamumxcs 10-11 kmaccoB
cpeHUX 00IIe0Opa3oBaTeNbHBIX IIKOA M KJIAaCCOB C YI/yOJeHHbIM U3yueHHeM XUMHHU.
Cojiep)kaHue Kypca HOCHUT KOMILJIEKCHBIN XapakTep, MO3BOJISIOLIUM peliaTh 0Opa3oBaTesibHbIe,
pasBUBarOLLe U BOCIIMTaTe/IbHbIe 3a/laui.

[TporpamMa paccuvTaHa Ha 2 rojia 00yueHusl.

OO0111ee KO/IMYECTBO YacoB — 68 yacos: 34 yaca — 10 kacc, 34 yaca — 11 kiacc.

[TpakTUeckre yMeHHUs U TeOpeTHYeCKUe 3HaHMS, IIOJIyUeHHble B XOZle 3JIEKTUBHOIO
Kypca, SB/SIFOTCS ~ XOpOIled MOTMBAIIMOHHOM OCHOBOW /i1 0OyuyeHUs1 TIpeMeTaM
eCTeCTBEHHOHAy4YHOr0 1|MK/a, a Takke TIpoQecCHOHaNbHONM OpUeHTaluu IIKOJIbHUKOB.



COJEPXAHUME YYEBHOI'O ITPEJIMETA

10 KJIACC
Kypc coctout ux 2-x yacrei:
1 yactb — OCHOBBI XUMHUUeCKOro aHanmum3a — 10 Kacc
2 yactb — OCHOBBI 0011l XMMHUeCKOH TexHo/ioruy — 11 Kiacc.
[TepBas uacThb Kypca BK/IFOUaeT pas/iebl:
TexHUKa BBITIO/IHEHHS Tab0paTOPHBIX paboT
TeopeTuueckoe BBeZileHUE B aHATUTUUECKYHO XUMUIO
KauecTBeHHbIl aHa/U3
KonuuecTBeHHbBIN aHaMN3
Tako¥ TOAXOA K TUIAHUPOBaHHWIO y4eOHOro Marepuana CrIoCOOCTBYeT YTI/yOJIeHHIO
3HaHWM Yy4Yall[UXCs TI0 HeopraHuyeckod XuUMUH, (OPMUPYeT y HHUX YMeHHs U HaBBIKU

A=

TIPAaKTUYeCKOl paboThl, pa3BUBaeT CIIOCOOHOCTU YUaIUXCSl U YKPeIUIsieT UX yKeJlaHHWe TTOCBSITUTh
cebst paboTe Mo XMMUUECKOH CIelaTbHOCTH.

[lepBbili pa3gen Kypca SIBAsIeTCS BBOJAHBIM. Yuallldecsi 3HAKOMATCS C TIpeJMeTOM U
33/layaMyd  aHa/IMTUYEeCKOW XWUMWHU, Kracchdukalell MeTO[0B aHaau3a, BK/Ia[JOM DPYCCKUX
YYeHbIX B pa3BUTHE aHaJIUTHYeCKOM XWMHU. Kypc mofroraB/ivBaeT ydvalMxcsi K W3yUeHHIO
BTOPOTO pa3zena — «OCHOBBI 00111eli XUMHUECKOH TeXHOIOTUN».

[lpy wu3yyeHUW BTOPOTO pasjesia ydallydecs 3HAKOMSTCS C TpaBUIaMH paboThl B
XUMUYeCKOW  JjlabopaTopuy,  TeXHWKOW  0e30MacHOCTH,  THUIOBBIM  JlaDOpaTOPHBIM
obopy/joBaHHEM, XUMHUYECKOW TIOCY/IOM, TEeXHUKOW TIPOBEJeHUs] OTAe/NbHBIX Orepalyi
KauecTBEeHHOT0 MOTyMHUKPOAHa/IM3a.

B o6imiereopetnueckoli 4YaCcTM Kypca ydaluecss HW3y4aloT CBOWCTBA pacTBOPOB |
KOJUIOMJHBIX CUCTEeM, 3HaKOMSITCSI C 3aKOHOM [IeHCTBYIOIIMX MacC U €ro TpUIoXKeHWeM K
TOMOT€HHBIM U FeTepOreHHbIM CHCTeMaM.

KauecTBeHHBIN aHa/MM3 KaTHOHOB TMPOBOAMTCS 10 0eccepoBOIOPOJHOMY METOAY.
PaccMoTpeH KMC/IOTHO-11Ie/IOUHOM MeTO/, K1aCCU(UKaLMU KaTUOHOB. B 0CHOBY K/accudukalyu
AHMOHOB T10JI0KeHa pa3/IMyHasi paCTBOPUMOCTh CoJielt Oapusi 1 cepebpa.

[Tpu u3yueHMM KOIMUECTBEHHOrO aHa/lM3a yuvallyecsl 3HaKOMSTCSI C TPaBUMeTPUUeCKUM,
TUTPUMETPUUECKUM, KOJIODUMETPUUYECKUM U XpoMaTorpaduueckuM MeToJjaMu aHasI13a.

Kypc 3aBepiiaetcst paszienom «TexHUuecKuid aHaiu3», TIpyU U3y4eHUU KOTOPOTro yyallyiecst
BBITIO/THSIOT PsiJ| aHAJIMTUUECKUX pabOoT MPUKIIAZHOTO XapaKTepa.

Bropasi wacte Kypca — «OCHOBBI 0Ol XWMHUYECKOM TEeXHOJOTMW» - BKJIIOUAeT
HeboJIbIIIoe UMC/I0 XMMUYECKUX TIPOU3BOJCTB, OJHAKO, TIPU UX M3yUeHUU yuall[hecs MoJyyaroT
Npe/iCTaB/eHUs] O 3aBUCUMMOCTH OINTHMAa/bHBIX YC/JIOBHM TIPOBeJEHUS] TPOU3BO/ICTBEHHBIX
XUMUYECKUX peakIui OT Kiacca (UKcaluu WX CJI0KHOCTH U obpatumocTtu. Ilpu 3TOoM
yuuThiBalOTCS 00a  pa3jieia XUMHUECKOW  TeXHOJIOTHH: TeXHOJIOTMsl  TIPOMU3BO/ICTBA
HeOpraHUYeCKUX U OpraHu4yeCcKUX BelecTB.

[Tpy ucnonb30BaHUM TIPOrpaMMbl aBTOpaMM IpejJiaratoTcsi Takue (OpMbl, KaK MHUHHU-
JIeKLUMM, CeMUHapbl, JjabopaTopHele paboThl, KOMOWHMpPOBaHHBIE YPOKH, 4YTO Oyzer
CTOCOOCTBOBaTh ~ PacKpPbITUI0  HAYYHOTO W TPAKTUYECKOTO  3HAUeHWs  XUMUYeCKHX
3aKOHOMepHOCTel, (OPMUPOBAHUIO Yy y4Yaliuxcs T1puemMoB 0000IIeHHsT U BBIBOJIOB



MHPOBO33DeHUYeCKOro xapakrtepa. OcBoeHue JaHHbIX (GoOpM Takxke OyngeT crmocoOCTBOBaTh
npubmkeHnto K BY3oBckum (opmam opranu3aiyu o0yueHusl.

Pa3pen 1. OcHOBBI XUMHUYECKOT0 aHa/u3a (34 uaca)

Tema 1. [IpegmeT u 3ajaun aHaIUTUUECKOU XUMUH. (1 yac)

[MpegmerT W 3afauM aHaIUTHYECKONH XMMUM. 3HaueHWe aHATUTUUECKOrO0 KOHTPOJIS B
pa3/MUHbIX OTpac/isgX TPOMBILIJIEHHOCTH, CeIbCKOM XO35IMCTBe, S5Kojoruu. IloHsiTe o
XUMHUUECKUX, (PUMKO-XMMUYECKMX U (U3NUecKUX MeToJax aHanuza. [lonmymukpomeTon
XMMMUYECKOro aHaiu3a. BK/aj, pycCcKUX yYeHbIX B pa3BUTHe aHA/IMTUUECKOW XUMUU.

Tema 2. [IpaBuna paboThl B XUMHUUECKOM JlabopaTopuu. TexHWKa 1abopaTOpHBIX paboT.
(3 yaca)

O6mue mpaBuia paboTel B XUMUYECKOW sabopatopuu. TexHMKa 0e30MacHOCTH TpH
pabote B XuMHUecKo# siabopatopuu. OKa3aHWe MEPBOM MOMOIIM TPU HECYACTHBIX C/TyvasiX.
I[TpaBusia paboThI C KUC/IOTaMU, I1[e/I0UaMH, JIETYYMMHU BelllecTBaMy. HarpeBaresibHble PUOOPBHI.
YCTpoWCTBO Ta30BBIX TI'OpPEJIOK U TIpaBWia paboThl ¢ HUMH. XUMHWUecKas Tocyza o0iero
HasHaueHUsi. MbITbe U CyIIKa XMMHUYECKOW TOCYZbl. VI3roTOB/eHHWe W PEeMOHT IPOCTEMILNX
nabopaToOpHLIX TTPHUOOPOB.

Mapku XUMMUECKUX pEeakTMBOB, TIpaBWJa WX XpaHeHWs U  HCI0JIb30BaHUS.
OuctunmupoBaHHasi Boja, ee TiojiyueHWe. TexHHWKa TIpOBeJleHHsI OCHOBHBIX —oOreparui
KauecTBEHHOI0 TIOJlyMHUKpOaHa/in3a. BeirnosiHeHWe KamnelbHbIX U MUKPOKPUCTALJIOCKOMMUeCKUX
peaxLuii.

[MpakTryeckue 3aHsTHsA. PaboTta c ra3oBeiMU ropenkamu. Pabora ¢ XvuMuueckoii rmocy1oi
oOIero Ha3HaueHWss W C TMMeTKaMu. PacimmdpoBka 0003HaueHWE Ha STUKeETKaxX [IJist
XUMHUUECKUX peakTUBOB. (cCBoeHMe TeXHHWKU TIPOBeJileHUs] Ofepaluii  KaueCTBEeHHOIo
MOJYMHUKpPOaHanu3a. BbirosHeHue KaresbHBIX peakiuii. Pabora ¢ MHMKpockormoMm. MbiTbe M
CyLIKa XMMUUEeCKOW MOCYIbl.

Tema 3. TeopeTrueckre OCHOBbI aHATUTUUECKOUN XUMUM. (4 uaca)

CpoiictBa BOAbl Kak pacTtBoputens. Ilporiecc pactBopeHusi. ['ujparaijusi HOHOB.
Kpucrannoruzaparsl. MossipHasi KOHL|eHTpaLsl.

XuMHueckoe paBHOBecHe. 3aKOH [IeMCTBYIOIIMX Macc.

CrereHb ¥ KOHCTAHTA 3/IEKTPOJTUTUUECKON AUCCOLIMALIUMN.

NonHoe npoussesenue Bozpl. ITonsatue o PH pactBopoB. Pacuer KOHLieHTpalii MOHOB
BOZIOPOJi@a B pacTBOpax KUC/IOT M OcHoBaHWMW. M3mepenme PH ¢ momompro pH-merpa n
KHMC/IOTHO-OCHOBHBIX MHAUKATOPOB. [Iprposa 1 CBOMCTBa HEKOTOPBIX UHWKATOPOB. IHTepBabl
repexo/ja UHAWKATOPOB. YHUBepCaIbHble MHAMKATOPHL. ['uziponu3s coneid. [Torstue o OydepHbIx
pactBopax. [loHsThMe O  TPOTOJUTUYECKOW  TEOpPUM  KHUCIAOT W OCHOBaHWM.
Kowmriekcoobpa3oBaHue B BOAHbBIX pacTBopax. CBOMCTBa KOMITJIEKCHBIX COZMHEHUI.

['omMoreHHble W TeTeporeHHble cHUcTeMbl. [IpunoKeHHWe 3aKOHa [JeMCTBUSI MacC K
rereporeHHbiM  cucremMam. OOpa3oBaHuWe U pacTBOopeHMe 0CafKoB. [Ipou3BezeHue
pacTBopuMOCTU. DKCcTpakius. O6pa3oBaHue M CBOMCTBA KOJIJIOMJHBIX PAaCTBOPOB.

[TpakTrueckue pabotel. M3mepenme pH pacTtBopoB. I3yueHuwe mpolijecca THAPO/M3a.
[TonyueHre KOMIJIEKCHBIX COeJMHEHM B pacTBopax. [losyueHue M pacTBOpeHHe OCa/IKOB.
OKCTpaklisi HMOHa OpraHMYeCcKMM pacTBOpUTe/NieM W3 BOJHOro pacTtBopa. IlomydeHue
KOJI/IOU/IHBIX PaCTBOPOB.

Tema 4. KauectBeHHbIM aHaiu3. (10 yacoB)



XapakTepyucTHKa aHaJUTUYeCKUX peakLWd, YC/IOBUSI M CIOCOObI WX TIPOBeJeHHsI.
BrbinonHeHne peakivii oKpalivBaHus jlaMeHd. MacKrpoBaHie HOHOB B paCTBOpax.

KucnotHo-1jesiouHodt  MeToJ, Knaccudukauyud HoHOB. Kiaccudwukalys aHHOHOB,
OCHOBaHHasl Ha Pa3/IMUHON PacTBOPUMOCTHU coneid Oapusi u cepebpa. [IpoOHbI MeTos aHamM3a
1MOHOB. CHCcTeMaTUYeCKU X0/, aHa/I13a.

W3yyeHne aHaMTUTHUECKUX peaKL[1ii KATUOHOB:

- iepBasi aHaiMTHyeckas rpymmna (Agt, Pb%Y);

- BTOpas aHaauThueckas rpymma (Ca?t, Ba®");

- TpeTbs aHa/MTHuecKas rpymma (A1, Cré, Zn?");

- yeTBEpTas aHanUuTHUeckas rpymnma (Fe*, Fe3*, Mn?*, Mg?");

- niaTas aHaauTHYeckas rpymmna (Cu?t, Ni%*, Co?");

- wecrasi aHanuTryeckas rpymnma (Na*, K, NHs").

AHanur3 pacTBOpOB, COJiepyKall{iX CMeCH KaTUOHOB OZHOM IPYMIIbI, pa3MUyYHbIX IPYIIIL.

V3yyeHre aHaTUTUUECKUX PeaKL[ii aHUOHOB:

- mepBast aHamMtHueckas rpyra (SO4%-, SO3%, S203%, CO3%, PO, CrO4%);
- BTOpasi aHamThyeckas rpymma (Cl-, Br, I, S¥);
- TpeThsi aHanuTrdeckas rpymnmna (NO3~, CH3COO-, MnOy").

AmHanur3 pacTBOpOB, COJiepyKall{uX CMeCH aHMOHOB OJIHOW TPYTIIbl, Pa3/IMUHbIX FPYIII.

XoJ, aHanM3a pacTBOpa WM TBep/Oro BelljeCcTBa HEM3BECTHOTO COCTaBa.

[MpakTryeckure paboThl. BrirnosHeHWe peaklyii OKpalllMBaHUs TilaMeHW. MackupoBaHue
VOHOB B pacTBOpax. BbIMo/HeHre aHaMTUUeCKUX peaklUii u3yyaeMbIX KaTUOHOB M aHMOHOB.
YpaneHue conmed aMMOHMSI U3 PacTBOPOB. BrIMosiHeHMe aHanu3a cMmecel KaTHOHOB, CMeceu
aHMOHOB. BhINo/HeHKe aHanK3a pacTBOpa WX TBEP/Oro BellleCTBa HEM3BECTHOTO COCTaBa.

Tema 5. KonnuectBeHHbIH aHanu3. (12 yacos)

O630p MeTOZI0B KOJIMUeCTBEHHOTO aHa/n3a. [IpUHIUIIbI, Jie)Kallye B X OCHOBE.

['paBUMeTpUUECKWI aHa/K3. Y CTPOMCTBO aHAIMTUUECKHUX BeCOB U TIPaBUJIa B3BelLMBaHUS
Ha Hux. Ocax/jaemast 1 B3BellnBaeMasi GOpMbl. Y CIOBUSI Oca)KAeHusi. [IpUumHbI 3arpsi3HeHust
0ocaZkoB. ArmmapaTypa W TeXHUKa TPOBeJleHUs] TDaBUMETPUYeCcKOro aHanusa. [IprmMepbl
rpaBUMeTPUUeCKUX OTpe/ie/leHrH.

TuTpUMeTpUUeCKU aHanM3, afrapaTypa M TeXHWKa ero BbImoaHeHus. Kiaccubukaiys
TUTPUMETPUUECKUX MeTOZIoB. PacueTbl B TUTPUMETPUUECKOM aHanu3e. MeToj KHCIOTHO-
L[eJIOUHOTO TUTpOBaHUs. JKecTKOCTb BOJbl, ee orpefeneHrue. MeToAbl OKHUCIUTENbHO-
BOCTAaHOBUTE/ILHOTO TUTPOBaHUSl (JUXPOMATOMETpHs, T[epMaHTaHaTOMeTpHsl, UOJOMEeTDUSI).
[TpumMepsl onpe/iesieHrs OKUCIUTE el 1 BOCCTaHOBUTe el TUTPUMETPUUEeCKUM MeTO/IOM.

Konopumerpuueckuii aHanu3. CyIIHOCTb MeToja. Bu3syanbHbIi U HMHCTPyMeHTa/IbHbIN
MeTO/ibl KOJIOPUMeTPUUYeCcKoro aHaau3a. [IprMepsl KoJIopUMeTpUUecKuX orpe/iesieHu.

Xpomarorpaduueckuii aHa/m3. Cy1[HOCTb MeTo/ia. Knaccudukarys
xpoMmarorpadUuecKux  MeTOJOB  pa3jile/leHMss UM aHa/au3a  BellecTB.  [Ipumepsl
Xpomarorpaduyeckux paszesieHui.

[MoteHuiomeTpus. Bujpl a/1ekTpoioB. BydepHbie cmech.

[TpakTrueckue paboThl. M3yueHWe yCTPOMCTBAa aHAUTUUYECKUX BeCOB. B3BemBaHue Ha
TeXHOXUMHUECKUX U aHaJIUTU4YeCcKuX Becax. [IpoBefeHue ocaxjeHusi. PunbTpoBaHue U
NpOMbIBaHWE O0CafKOB. BriCcylllMBaHWe W TMpoOKanvBaHWe o0cajkoB. ['paBUMeTpUueckoe



orpesiefieHre Cyb(aT-UOHOB B KpUCTa/IOrHpare CyjabdaTa HaTpusl WM Cy/ibdaTa MarHus.
['paBUMeTpUUECKOe OTpejieieHue JKejle3a B ero pacTBopax.

Pabora c MeH3ypKaMu, MepHBIMU LIWJIHHJPaMH, TIMIIeTKAaMH, MepPHBIMH KOJI0aMHu.
BbimonHenue TuTpoBaHus. IIpuUroToBsieHWe TWUTPOBAaHHOTO pAacTBOpa COJITHOW KHC/IOTHIL.
Ormpenenenrie KapbOOHATHOM >XeCTKOCTU BoAbl. OmpefesieHre Cofiep>KaHUs JKee3a B PacTBOpe
METOZIOM OKUC/IUTeTbHO-BOCCTAHOBUTETLHOTO TUTPOBaHUS. BbIMosHeHWe TUTPUMeTPUUeCKUX
orpe/ie/ieHU# C UCIO/b30BaHKMEM METOZIOB IepMaHraHaTOMeTpuu U uogomMetpun. OrnpesieneHye
coJiepKaHHusl yKejie3a B TPUPOJHOM BOJie THOLIMAHATHBIM MeTO/OM. Pa3zeneHve BelecTB C
WCTI0/Ib30BaHNEeM XpoMaTtorpaduyeckiux MeTO/0B.

OmnpesienieHre Cofiep>KaHus >Kesle3a B paCTBOpe ero CoJieil.

Tema 6. TexHuueckuii aHamu3. (4 yaca)

3alauy TeXHUUECKOro aHanv3a. [IpaBuia orbopa cpeiHeit mpoObl. TexHUUECKU aHau3
He(TenpoyKTOB, TBEPJOro TOMJIMBA, MUILLEBBIX MPOAYKTOB WM APYTUX BeLeCTB, MPOJYKTOB U
MaTepHasoB.

[TpakTyeckre pabOTHI: BHITIOJIHEHWE aHa/mu3a He(TernpoAyKTOB, TBEPJOro TOIUIMBA,
TIUILEBBIX TPOAYKTOB WIM [PYTUX BeIIeCTB, MPOAYKTOB M MarepuanoB ( B 3aBUCUMOCTH OT
MeCTHBIX YCIOBUM).

11 KITIACC

OcHOBBI 0011eli XMMHYEeCKO# TexHo10ruu (34 yaca)

Tema 1. OcHOBBI 3KOHOMHKM, OpraHv3alid TpyJa WU TMPOU3BOJACTBA HAa XMMHUYECKHX
npeanpusTusx. (1 yac)

[Tpour3Bo/|CTBEHHBI M TeXHOJOTHYeCKUi rpoiiecchl. CocTaBsitomasi TeXHOI0TMYeCKoro
rpoliecca: CpeAcTBa TpyJa, INpeAMeT TpyAa, Tpouecc Tpyga. OpraHusaiusi Mpou3BO/CTBA.
Opranu3anysi paboyero Mecra.

KauecTBo xumuyeckux TMpoAyKTOB. Bugbl mpogykToB. Chipbe [Ji TPOU3BOCTBA
XUMHYECKUX TIPOAYKTOB. Bo32yX U BoJja KaK XMMUUEeCKOe ChIpbe.

Tema 2. CepHas kucsora. (6 4yacoB)

Ponb cepHOM KHCIOTBI B IIPOM3BOJCTBE. 3aKOHOMEDHOCTM YIIpaB/eHHs TPOCTOU U
HeoOpaTUMOM peakiivell MeX/ly ra30M U TBep/JbIM BelL[eCTBOM Ha rnpumepe 06Kura KosueziaHa.
[Monyuenue okcuza cepsl (IV) kucioposom.

3aKOHOMEPHOCTH YIIPaB/ieHUsi TIPOCTOM 3K30TePMHUECKOW 00paTMMOM KaTaTuTHUeCKOMH
peakijen Ha mnpuMmepe oOkucieHus: cepbl (IV) kucioposoM. 3aKOHOMEPHOCTH TeXHUUYECKOTo
KaTasm3a.

3aKOHOMEpPHOCTU yTIpaBjeHUs TIPOCTOM HeoOpaTHMOM peakijell MeXay Ta3oM |
JKAJKOCTbIO Ha TipuMepe Bo3zeicTBusi okcuga cepbl (IV) m Bogbl. TexHomorvueckass cxema
TIPOM3BO/|CTBA CEPHOM KWC/OTHI. IlepcrieKTrBbI pa3BUTHS NTPOM3BO/CTBA. 3all{dTa OKpY’Karolein
cpeJibl.

[TpakTrueckue paboTel. V3roroBneHue mpubopa [ TOSyYeHUs] CEPHOM KHMCIOTHI
KOHTaKTHBIM CTIocoboMm. VlccieioBaHre ONTUMAIBHBIX YC/IOBHE TTPOBE/IEHHS] OCHOBHBIX CTa/IUi
TeXHOJIOTMYeCKOro Iporecca.

VccneoBanrie oNTUMAbHBIX YCI0BUM 00KHWra TIMPUTA, OKUC/IeHHUs oKcuza cepol (IV) B
okcup, cepbl (VI), ruppatanum okcuga cepsbl (IV). PacueT crerneHy KOHTaKTUPOBaHMUSI OKCHU[A
cepsl (IV) U BbIx0/la CEPHOM KHUCOTHI.



Tema 3. dukcauys atMmocgepHoro azora. ChHTe3 aMmMuaka. (4 vaca)

[Tpo6nema ¢ukcauyu atmocdepHoro a3ota. CHHTe3 aMMHaKa.

3aKOHOMEPHOCTH YTIPaB/IEHUs] TPOCTOM 00paTUMON KaTaJMTHUECKOW peakiued C
HeOIaronpusTHBEIM TIOJIOKEHWeM DPAaBHOBECHs Ha TIpUMepe CHHTe3a aMMHaKa. I[IpUHIUIIBI
yCTpOMCTBA KOJIOHHBI CUHTe3a aMMyaKa. KOHTposib U yIipaB/ieH1e pOoLieCCOM.

[TpakTrueckre paboTel. M3roTopsieHue mipubopa [yl CMHTe3a aMMHaka. McciemoBaHue
ONTHUMAJIbHBIX YC/IOBUM MO/TyUeHHsl aMMHUaKa.

Tema 4. A30THasi KUC/I0Ta. (2 uaca)

Wcrtopusi passutus npousBoAcTtBa. CTafuy TPOU3BOACTBA KUCJIOTHI W3 aMMHaka.
3aKOHOMEPHOCTH YTIpaB/IeHHsI CII0’KHOW HeoOpaTUMOM KaTaJMTUYeCKOW peakliieil Ha MpUMepe
OKHC/IeHus] aMMuaka. OcoOeHHOCTH TIPOBeZIeHUs PeaKM MeXXy BellleCTBaMH, CMeCH KOTOPBIX
B3pBIBAIOTCS TIPU OTIpe/le/IeHHBbIX YC/IOBUSIX. BBIOOp yc/ioBuid /iist OKucaeHus: okcuga asora (I1)
Ha OCHOBe M3yueHHbIX pPaHee 3aKOHOMEepPHOCTeH.

3aKOHOMEpPHOCTH YTIPaBJ/IeHUsI TPOCTON 0OpaTHUMOM peakijieill MeX[y ra3oM U BOJOH C
obOpa3oBaHMeM BOJHOTO pacTBOpa Ha TpuMepe B3auMojeicTBus okcuza asorta (IV) u Bogpl
Cxema IpoU3BO/ICTBA Pa30aB/IeHHOMN U KOHI[EHTPHPOBAHHOM a30THOM KUCJ/IOTHI.

Tema 5. Knaccudukaiiysi npor3BOACTBEHHBIX XMMUUECKUX peakiui. (1 yac)

Knaccudukarus peakiuii 1o 4nc/ty BO3MOKHBIX HalpaB/IeHW 00paTUMOCTH, unucty ¢as,
3HaKy TeryioBoro 3¢dekra, MpoTekaHuto 0e3 KaTajau3aTopa WM TIPYM Y4YaCTHM KaTaiu3aTopa.
3aKOHOMEePHOCTH YTIpaB/ieHUsI peakLUsMHU TepBbIX UeThIPeX K/1aCCOoB.

Tema 6. MuHepasbHbIe yI00peHus (6 yacoB)

PasButne mnpousBoacTtBa. CoBpemeHHble TpeOOBaHMS K KaueCTBY MHHepa/IbHBIX
y100peHui.

[Tpor3BO/CTBO aMMHAUHOM CeMUTPhI KakK MpUMep TpOBe/ieHUs] peaklid MeXAy ra3om u
BOJAHBIM M pAacTBOPOM C WCIO/JIb30BaHUEM TeIJIOThl peakUuud JJii KOHLIeHTPUPOBaHUs
obpasytoirerocst pactBopa. KoHCTpyKiust peakTopa.

[MpakTryeckre paboThI: M3roTOB/IeHWe Tpubopa [/l CHHTe3a aMMuaka U T0JyuyeHUst
a30THOM KUC/OTHL. VccnejoBaHre ONTUMa/IbHBIX YCJIOBUM OKUC/IEHHs aMMUaKa.

dochop u dochopHbie coenuHeHusi. Pa3Butre mpousBozcTtBa. Chipbe. TpeboBaHMsS K
KauecTBy TipoiyKToB. CriocoOwl monyyeHusi pochopHoit KUcaoThl. [IporM3BOACTBO MPOCTOTO U
ABOWHOrO cynepdocdara.

Pa3BuTre TIpoM3BOACTBA KaiuiHbIX yAo06peHwid. Coippe. CriocoObl  TOTyueHusI.
Fanypruueckuii ¥ QUIOTAI[MOHHBIA CIIOCOObI TIepepabOTKU CUMBBUHUTA. KOMILIEKCHBIE
yno6penus. [Ipor3BO/ICTBO CJIOXKHBIX yA00peHuiA.

[MpakTHyeckre pabOTHI: ToJiyueHWe a30THBIX, (OCHOPHBIX M KaJUWHBIX yA00peHuH.
AHasn3 UCXOIHOTO ChIPhS Ji/IsI TI0/TyUeHHbBIX TTPOAYKTOB.

[leMOHCTpaLIMOHHbIE  OMBITHI:  TOJiyueHWe TipocToro  cynepdocdata. IlomydyeHue
(hocdhopHOM KUCIOTHI TEPMUUYECKHUM, 3KCTPAKI[MOHHBIM criocobamu. OOHapykeHue ¢ocdar-
HMOHAa MOTMOAaTOM aMMOHHUSI.

Tema 7. Kokcoxumus. (4 yaca)

Pa3BuTHe TEXHO/JIOTMM OpPraHMYeCKWX BelleCTB M OTJMUMe ee OT TeXHOJIOTUH
HeopraHu4ecKrx BelecTB.



XUMHMUECKHI COCTaB KaMeHHBIX yriiei. Y coBusi HeoOXoAuMble /7l 00pa3oBaHUs KOKCa.
3aKOHOMEpPHOCTU TMPOTeKaHUsi MHOTOCTaZMMHOrO Tipoliecca M YCTPOMCTBO KOKCOBBIX Teuei.
CocTaB ra3oB ¥ BEIOOD TIPOIIECCOB [I/Is TTOJTyUeHHUsT XUMUUYECKHUX TIPOYKTOB KOKCOBaHUSI.

[TpakTHueckue pabOThI: UCC/IeIOBaHME CBOMCTB Pa3/IMUHBIX BUIOB TBEP/IOTO TOTLTMBA.

JleMOHCTpalIMOHHbIE OTBITHL: TIOJIYyKOKCOBaHWE TBEpPAOro TOIIMBA. PacueT BbIXOza
TIPO/IYKTOB TIPU TIPOBE/IEHUH OTIbITa, MCC/IeIOBaHe UX CBOWCTB.

Tema 8. KomriekcHast iepepaboTka HedTH. (3 uaca)

Otanbl pa3BuTUs HedTerepepaboTku. CocTaB NMPUPOAHBIX TOPHOYMX ra30oB U HedTH.
3aKOHOMEpPHOCTH TIpoLiecca pasfie/ieHUsi CMeCH >KUAKUX BelleCcTB Ha TpUMepe TepBUYHOMN
repepaboTKu HeTH.

BbibOp ONTUManbHBIX YC/IOBUM TEPMHYECKOTO U  KAaTaIMTUUYECKOTO KpEKUHTa.
KoHcTpyupoBaHue ammapaToB [/isi TIPOBeZieHUs] Ta30BbIX peaki[iii Ha TBepJOM KaTaju3arope,
COTIPOBOXKAIOIINXCS BbIJje/leHneM KOKca. DPU3MKO-XMMHUYeCKHMe OCHOBbI U  ONTUMAasibHbie
yCJIOBUSI THIPOKPEKWHTA U TUIPOOYUCTKUA. ApoMaTtur3aius HeTenpoayKTOB.

[leMOHCTpaLIMOHHbIE OMBITHI: TleperoHka HedTu. [TomyueHue dpakiyuii HeTeNnpogyKTOB.
VccnenoBanue Tiporiecca KpeKMHra He(TerpoAyKToB. KaTamuTrueckuii KpeKWHT KePOCHHa.

[MpakTueckass paboTa: ompezesieHWe BbIXOAA OeH3WHA, TsDKeNbIX (pakui U
ra3000pa3HbIX MPOAYKTOB MPU KPEKUHTe HeTerpoayKTOB.

[TpakTHueckass paboTa: U3yueHWe CBOMCTB He(hTeNnpoayKTOB (OIpee/ieH|e TMJIOTHOCTH U
Ap.)-

Tema 9. CunHTe3 nonmmepos. (2 yaca)

O3HakOMJIeHWe C TpolleccaMd CHHTe3a TIOJIMMEepOB —  TIOMMepu3alued U
TIOJIUKOH/IeHCAllMell Ha TpuMepax CHHTe3a TIOJMCTUPOJIA, TIOJMATHIEHA, TTOUTIPOIHIIeHa,
MOJIUMEeTU/IMeTaKpWiaTa,  TIOJIMAKPWIOHUTPWIA,  TIOJHAMUJOB,  CJIOKHBIX  TTOJIMI(PUPOB,
CTepeopery/sipHbIX KayuyKoB.

[TpakTHyeckue pabOThI:

- MO/IMMepH3alivis MeTUIMEeTaKpU/IaTa;

- UCC/ie/loBaHue OTNITUMAabHBIX YCIOBHUH TIpoIiecca rojiMMepu3aliiiy;

- U3yueHHe CBOMCTB BEICOKOMOJIEKY/ISIPHBIX COe/TUHEHUH.

Tema 10. OxpaHa okpy»katoijei cpebl. (1 yac)

Bceo6iiasi B3aMMOCBSI3b >KUBOM W HEXWBOW MPHUPOABL. 3a/jaud OXpaHbl TIPUPOJBI U
OKpY>Karollleld cpefibl. BinsiHue XUMUYeCKHUX TIPOW3BO/ICTB Ha OKpY»Karollyro cpeny. bopbba c
3arpsi3HeHreM Npupobl. OUUCTHBIE COOPY’KeHUsT Ha MPOU3BOACTBe. HelTpanu3aiusi U ouncTKa
BO3/lyXa U BOJIbI.

Tema 11. TexHUYeCKUI aHAM3 BOJBI U ChIPbS, UCTIOMB3yeMbIX Ha MECTHBIX XUMUUECKUX
Npou3BO/CTBax. (3 vaca)

LleneBoe Ha3HaueHWe BO/bl U TpeboBaHUs K Heil. [IpaBusia oTbopa mpo6. BrimonHeHue
9KCIIpecc-aHair3a BOJbI U ChIpbsi. BUABI CHIPbS, MCIO/b3yeMble Ha MECTHOM IIPOU3BO/ICTBE,
O3HaKOMJ/IEHHe C MeTO/laMH ero aHajau3a Ha 3aBojie. JKCIIpecCc-MeTO/bl aHalu3a ChIpbSl.
BeinosHeHnue aHanmu3oB.

HNrorosoe 3aHATHEe no Kypcy 1 4ac)



IVTIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJ/IbTATDBI

JINMYHOCTHBIE PE3YJ/IBTATHI

B COOTBeTCTBHMM C CUCTEMHO-/IeATeTbHOCTHBIM TOAXOA0M B CTPYKType JIMUHOCTHBIX
pe3y/bTaTOB OCBOEHUSI IpeJMeTa Ha YpOBHe cpefHero obOijero o0Opa3oBaHHsl BbIJje/ieHbI
ClefyloIye  COCTAB/IAIOIIME:  OCO3HAaHWe  OOYYaloIMMUCA  POCCHUMCKOW  TpakKAaHCKOMH
WJEeHTUUHOCTHA; TOTOBHOCTH K CaMOpa3BUTUIO, CAaMOCTOSITE/ILHOCTU UM CaMOOIIpe/ie/leHUo;
Ha/MuMe MOTUBAlUM K  OOyueHWI0; TOTOBHOCTb W  CIIOCOOHOCTb  OOYyUaroIIUXCs
PYKOBO/ICTBOBAThCSl TIPUHSTBIMU B 0OIIlecTBe TIpaBUIaMA W HOPMaMM TIOBeJIeHUs; Haliuuue
TIPaBOCO3HAHUS, YKOJIOTHUECKOUW KYJ/IbTYPhl; CTIOCOOHOCTh CTAaBUTH 1[eJId U CTPOUTD >KU3HEHHbIe
T/IaHBbI.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TIpeaMeTa OTpakaloT C(HOPMHUPOBAHHOCTHL OIBITA
T03HABaTe/IbHOM W TIPAaKTUUECKOW [esiTe/IbHOCTH O0ydYaroluxcsi B TIpoLiecce peayv3alyuu
obpa3oBaTe/ibHOU e TeTbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MertarnpemMeTHble pe3y/bTaThl OCBOEHUsI TPOTPaMMbI TI0 XMMHH Ha YPOBHE Cpe/iHero
o0111ero o6pa3oBaHUs BK/IIOUAIOT:

3HauuMble i1 (HOPMHUPOBAHUS MHPOBO33DEHHsSI OOYUArOIIUXCS MeXXAUCIUIIMHAPHbIE
(Me>XTIpeIMeTHBIe) 00LI[eHayUHble TTOHSTHS, OTPaXaroIlI1e 1eJI0OCTHOCTh HAYYHOU KapTHHBI MUPa
U crieriu(pUKy METOZOB TT03HAHKS, UCTIO/b3YEMbBIX B eCTeCTBEeHHbIX HayKax (MaTepusi, BEIleCTRBo,
SHeprusi, siBJieHUe, TIPOLeCcC, CHCTeMa, Hay4yHbIH (aKkT, TPUHIUI, THITOTe3a, 3aKOHOMEPHOCTD,
3aKOH, Teopwusl, MCC/IeZioBaHue, Hab/IoieHre, U3MepeHre, SKCIIePUMEHT U IpyTHe);

yHUBepCca/ibHble ~ y4yeOHble  gelicTBus  (TI03HaBaTesibHble,  KOMMYHUKATHBHBIE,
perynsTuBHbIe), obecreurBaroie (OpMUpOBaHHEe (YHKLMOHAJLHOM TDAaMOTHOCTH U
COLIMA/IbHOM KOMIIeTeHIMY 00yUaroIuxCsi;

CNoCcOOHOCTh  OOyYaroL[UXCs  WMCIIO/Ib30BaTh ~ OCBOEHHBIE  MEXAMCLUTUIMHAPHBIE,
MHPOBO33peHYeCKHe 3HaHWs W YHUBepCajbHble YyuyeOHble MAeHCTBUS B TIO3HABaTe/bHOU W
COLIMa/IbHOW MpaKTHKe.

MertarnpegMeTHbIe pe3yJ/bTaThl OTPA’KAlOT OBJIA/IeHWe YHHUBEPCATbHBIMHU YueOHBIMU
T03HaBaTe/IbHBIMHM, KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU I€HCTBUSIMU.

INMPEAMETHBIE PE3YJ/IbTATbBI

[TpeameTHble pe3y/nbTaThl OCBOEHHMSI TPOrpaMMbl BK/IKYAKOT —crelydryeckue s
yueOHOTO TIpeZMeTa HayuHble 3HAHWS, YMEHHS W CHoCoObl JeWCTBUH II0 OCBOEHHIO,
WHTeprpeTalid ¥ TMpeoOpa30BaHUI0 3HAHWUM, BHU/bI [eSTeIbHOCTH TI0 TIOJY4YeHHI0 HOBOTO
3HaHUsI M TIPUMEHEeHWI0 3HaHWM B pa3/MUHBIX yueOHBIX CUTyalUsiX, a TakXe B peasbHbIX
JKU3HEHHBIX CUTyallMsiX, CBsSi3aHHbIX C XWMHel. B mporpamMme 1o XWMHU T[peJMeTHbIE
pe3yJIbTaThl IIPe/iCTaB/IeHbl 110 TOZ,aM U3yUYeHUs!.

O)kuJaemble TieZlaroruueckrie pe3ynbTaThl:
— TipodecCcHOHaTbHAsE OPUEHTALs B 00/1aCTH XUMUMY;
— PpasBUTHe yMeHHWI OpraHv3ariiy MpakTUYeCcKUuX paboT;
— PpasBUTHe CUCTEMHOTO aHa/Iu3a.



JlrarHocThKa pe3y/IbTaTHUBHOCTU PabOThI: OLjeHKa KauecTBa BbIMOIHEHUS ITPaKTHUeCKUX paboT u
pelleHus S5KCIIepUMeHTa/IbHbIX U PACUETHBIX 3a/1ay 110 3JIEKTUBHOMY KYpPCY.
Crioco0bl OIleHUBaHKS JOCTYKEHUH YUaIluXCs:

— 3aimuTa pedepaToB, UCCIeJ0BaTebCKUX U KCTIePUMeHTa/IbHBIX paboT;
— KOHKYDC TIpe3eHTal[MOHHbIX PaboT;
— 3aumTa MpOeKTOB

TPEBOBAHUNA K YCBOEHNIO TEOPETUYECKOI'O YUEBHOI'O MATEPHAJIA:
Yuaiuecs JO/DKHBI 3HATh:

MOJISIPHYI0 KOHL|eHTpaL[10, XUMHUYeCKOe paBHOBeCHe, 3aKOH JIeMCTBYIOIIMX MacC, UOHHOe
ripou3BefieHre Bobl PH pacTBOpOB;

TIPUPOJY ¥ CBOMCTBA HEKOTOPHIX UH/IUKATOPOB, MOHATHE 0 OydepHBIX pacTBOpax, MOHSTHE
0 MPOTOJIMTUYECKOW TeOPHUU KUCJIOT U OCHOBAHUM;

CBOMCTBA KOJIJIOU/IHBIX PaCTBOPOB.

TPEBOBAHUV K BBITIOJIHEHMHO XUMMWYECKOI'O SKCITEPUMEHTA.
Yuanvecs J0/DKHBI 3HATh:

rpaBusia paboThl B XUMHUECKOH 1abopaTopuu;
TeXHUKY 0e30MmacHOCTH NPy paboTe B XUMHUUECKOH J1TabopaTopuu;
YCTPOMCTBO aHA/IMTUUYECKUX BECOB.

Yuyatuecs 10/KHbI yMeTb:

usMepsTe pH pacTBOpPOB;

TM0/Iy4YaTh KOMIJIEKCHbIe COe/IMHEHUsI B PaCTBOpax;

TIPOM3BO/IUTh SKCTPAKLIMIO MOHA OPraHUueCKHWM pacTBOpUTe/IeM U3 BOJHOT'O PacTBOPa;
MIPOBO/IMTh KMCJIOTHO-I1IeJIOYHOM MeTOo/, KlacCuUKaljii KaTUOHOB U aHUOHOB;

BBITO/THATh aHA/IMTUYEeCKHe peakLiy U3yyaeMbIX KATUOHOB U @HHOHOB;

TIPOM3BO/IUTH B3BeIlIMBaHUe Ha TEXHOJIOTMYeCKUX U aHa/IMTUUeCKUX Becax;

MPOBOJIUTh 'paBUMETPUUECKOe OrpefesieHre Cy/ab(paT-uOHOB B  KpUCTa/JIorHjpare
cysibdara HaTpus WK CyJ/ib(aTa MarHus;

BBITO/IHATE TUTPOBAaHWE, TUTPUMETPUUECKUE OfpeJie/ieHUs] C UCIOIb30BaHUEM MeTO/l0B
riepMaHraHaTOMEeTPUU U UOJJOMeTpHH.

TPEBOBAHUSA K PEITEHUIO PACUHETHBIX 1 DKCITEPUMEHTAJIBHBIX 3AIAY:
Yuyatiuecs 10/KHbI yMeTb:

MIPOM3BO/IMTh pacueThl HA MOJISIPHYIO KOHL|EHTPALIUIO;

pellaTh 3a/jaud Ha XMMHYeCKOe paBHOBeCHMe M 3aKOH [IeMCTBYHOIIMX MacC, Ha HOHHOe
NIpoKM3Be/leHre BO/Ibl;

pacCYUThIBaTh KOHLIEHTPAL[MI0 UOHOB BOZIOPO/ia B paCTBOPax KUCJIOT M OCHOBaHU;

pellaTh 3a/,auM Ha NIPOM3Be/leHre paCTBOPUMOCTH;

COCTaBJISITh TUIaH PelleHUs SKCIIepYMeHTalbHOM 3a/iauy;

OCYIIeCTBJISATH MTOJ00P XMMHUUECKUX PEaKTUBOB U 000pyJ0BaHMS;

JlaBaThb TI0JTHOe o6bsicHeHUe u JlenaThb BBIBO/IBI.



TEMATHUYECKOE INTAHUPOBAHUWE

10 K/TACC
KosmmuecTBo uacos
Ne HaumeHoBaHMe pa3/ie/ioB U OnekTpoHHbIe (1U(poBLIe) 00pa3oBaTe/IbHbIE
KouTtpoibH IIpakTHueck
n/m | TeM MporpaMmsl Bcero pecypchbl
ble padoThI He padoThl
1. [Tpenmert u 3a/1aun 1 0 0 https://foxford.ru/wiki
aHa/TMTUYECKON XUMUU
2. [TpaBuna paboThI B https://content.edsoo.ru/lab/
XUMHUYECKON naboparopuu. | 3 0 0
TexHWKa 1ab0paTOpHBIX paboT
3. TeopeTuueckue OCHOBBI https://foxford.ru/wiki
aHa/IMTUYECKON XUMUU 4 0 1
4. KauecTBeHHbIM aHaU3 10 0 7 https://content.edsoo.ru/lab/
5. KonmuecTBeHHbIM aHa/IU3 12 0 1 https://foxford.ru/wiki
6. TexHuyeCcKri aHaIU3 https://vk.com/wall-52582503 10077?w=wall-
4 0 0 52582503_10077
OBIIEE KO/IMYECTBO 34 0 9
YACOB ITIO ITPOT'PAMME




11 K/TACC

Ne HaumeHoBaHue pa3/jesoB 1 KosnyecTBo yacoB OnexkTpoHHbIe (HH(POBHIE) 00pa3oBaTe/IbHbIE
n/m| TeM NpPOrpaMmabl Bcero Kontposibn | IIpakTuyeckue | pecypchbl
ple padoThl | padoTshI
1. OCHOBBI 3KOHOMHUKH, 1 https://foxford.ru/wiki
OpraHu3aluu Tpyja u
MIPOKM3BO/[CTBA HA XUMUYECKUX
TIPeITIPUSITUSIX.
2. CepHasi KMCJIOTa 6 https://content.edsoo.ru/lab/
3. dukcauus atMmocepHOro 4 1 https://content.edsoo.ru/lab/
aszora. CuHTe3 aMMHaka.
4. A30THas KMcaoTa 2 https://vk.com/chem4you/vopros 25 ege Dacuk S
tepenin
5. Knaccudukanys 1 https://stepenin.ru/tasks/common/test4540/1
TIPOU3BO/ICTBEHHBIX
XUMHUUECKUX peakLui
6. MuHepasbHbie y100peHust 6 1 https://content.edsoo.ru/lab/
7. Kokcoxumus 4 https://vk.com/chem4you/vopros_25_ege Dacuk S
tepenin
8. KowmrmiekcHasi iepepaboTka 3 https://content.edsoo.ru/lab/
He(TH
9. CuHTe3 MoJ/IMMepoB 2 1 https://vk.com/chem4you/vopros_26_ege Dacuk S
tepenin
10. | OxpaHa OKpy’Karoleu cpefibl 1 1 https://vk.com/chem4you/vopros 25 ege Dacuk S
tepenin
11. | TexHUYeCKW aHA/IU3 BO/IbI U 3 https://content.edsoo.ru/lab/
CBIPbSi, UCTIOb3yeMbIX Ha
MECTHBIX XUMHUUECKUX
TIPOU3BO/ICTBAX
12. WTtorosoe 3aHsaTHE 10 KYPCY 1 e
OBIIEE KO/IMYECTBO YACOB | 34 0 4

I10 ITPOI'PAMME




YUYEBHO-METOJNYECKOE OBECIIEYEHUWE OBPA30OBATEJ/IBHOI'O ITPOLIECCA
Bockpecenckuii [1.1., Helimapk A.M. OCHOBBI XMMUU€ECKOTO aHan3a. — M., 1972

3on0toB FO.A. OCHOBbI aHaIUTUUECKOW XUMUU. — M.: 1977

KonoBasioB B.H. TexHnka 6e301acHOCTH TIpU TTPOBejeHUH paboT mo xumun. — M.: 1980
CoxkosoBckuii A.M., YHausi T.I1. KpaTkuii cCripaBOYHHMK 110 MUHepabHBIM yaobpeHusM. — M.: 1977
YeptkoB U.H. DkcrieprmeHT no nojiMMepam B cpefHen mkoste. — M.: 1980

[leBuenko M.b. u np. C60pHUK /1abopaTOpHBIX paboT 1Mo aHa/IMTHUeCKOW xumuud. — M.: 1974

N o ok W=

OmiurerH [I.A. u ap. I3yueHune akynbTaTUBHOTO Kypca «XHUMHUSI B TIPOMBILILIEHHOCTH». — M.: 1976

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

1. EpuHast Kosinekius UdpoBbix obpa3oBaTenbHbIX pecypcoB (EK I1OP) — http://school-collection.edu.ru

CopepxuT pa3HOOOpa3Hbie yueOHble MaTepwasbl B 3/IEKTPOHHOM ¢opMe — [OKyMeHThI, Tpe3eHTallid, 3JIeKTPOHHbIE

TaO/UIBI, BUJe0o(pparMeHThl, aHUMALMOHHbBIE POJTUKH U JP.

2. Bubsmoreka rudpoBoro obdpa3zosaTesbHOro KoHTeHTa (LJOK) — https://lesson.edu.ru/
Coiep>KUT KOJI/IeKL[UI0 OHJIaH-YPOKOB TI0 M3yuaeMbIM TeMaM U pa3ziesiaM Kypca XUMHHU
3. BupryasnbHbie jlabopaToOpHbIe U MpakTHUecKrue paboThl Ha yrayOsieHHOM ypOBHe cpefHero o0iero obpa3oBaHUs

https://content.edsoo.ru/lab/

4. dokchopg.Yuebnuk. https://foxford.ru/wiki

5. VIHTepHeT-3HIMKJIONe/IUs MO0 IKOJIbHBIM Mpe/IMeTaM OT OHJIalH-1IKOJIbI «Dokchopzy.
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