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1. MIACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUILINHBI
Xumus

1.1. O6aacTb npuMeHeHus1 padoveil NPOrpaMMbI:

PaGouast mporpamma y4eOHOM TUCHUIUIMHBI SBISETCS YacTblO MPOrPAMMBbI

MOATOTOBKH  CIICHIMAIIMCTOB CpeAHero 3BeHa Mo crenuaidbHoctd 19.02.05

TexHonorus 6pOI[I/IJ'H)HBIX IMPOU3BOACTB U BUHOACIINC.

1.2 TpedoBaHusl K pe3yJabTaTaM O0CBOECHHUS IMCUUIJIMHBI:

B pesynbTaTe ocBoeHUs y4eOHON AUCITUTUTMHBI 00 YJIArOITHICS JOTHKEH YMETh!

MPUMEHATh OCHOBHBIC 3aKOHBI XHMHH IS pEHICHWS 3aaad B 00JlacTu
npodeccuoHaNbHOM eI TeIbHOCTH;

HCITIOJIb30BaTh CBOMCTBA OPraHUYECKUX BEIIECTB, TUCIEPCHBIX U KOJIJIOUJIHBIX
CHCTEM JUISI ONTUMH3AIUN TEXHOJIOTHYECKOTO MPOIIeCcCa;

ONKCHIBATh YPABHEHUSIMH XUMHUECKUX PEAKIUI MPOIIECCHI, JISKAIUE B OCHOBE
MIPOU3BOJICTBA MPOJOBOJIBLCTBEHHBIX MPOITYKTOB;

MIPOBOJIUTH PACUETHI IO XUMUYECKAM (POpMyJiaM 1 ypaBHEHHUSIM PEaKIINN;
WCIIOJIB30BaTh J1a00OPATOPHYIO TOCYNy U 000PYA0BaHUE;

BBIOMpPATh METOJ M XOJ XUMHUYECKOTO aHajiu3a, MOJAOUpaTh PEAKTUBHI H
anmaparypy;

MPOBOJIUTh KAUYECTBCHHBIC PEAKIIMM HAa HEOPTaHWYECKHUE BEIIECTBA M HOHBI,
OTIIEIBHBIC KJTACCHI OPTAaHUYCCKUX COCTUHEHU;

BBITIOJIHATh KOJIMYECTBEHHBIE PAcyeThl COCTaBa BEIIECTBA IO pe3yJbTaTaM
VU3MEpPECHUM;

CoOI0IaTh TIpaBWjIa TEXHHUKH OC30MacHOCTH TpH pabdoTe B XUMHUYCCKOU

nabopaTopuu;

B pesynbrare ocBoeHUs1 yueOHOM TUCIUIUIMHBI O0yYarOITUNCS T0KEH 3HATD!

OCHOBHBIC MMOHSTHUS 1 3aKOHbI XMMHUH;
TEOPETUUCCKUE OCHOBBI OPTaHUYCCKOU, (PHU3NUECKOM, KOJUIOUTHON XUMUU;

MOHSATHE XMMUYECKOM KMHETUKHU U KaTajimu3a,



— KJacCU(UKAINIO XUMUYECKUX PEAKINi ¥ 3aKOHOMEPHOCTH X MPOTEKAHMUS,

— oOparumple 1 HEOOpaTUMbIC XUMHUUYECKHE PEAKIINN, XUMUIECKOE PaBHOBECHE,
CMEIMICHNE XUMHUUIECKOTO PAaBHOBECHS IO ICUCTBUEM PA3THUHBIX (DAKTOPOB;

— OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, PEAKIIUH HOHHOTO 0OMEHa;

— THUIPOJIM3 COJIEH, AJUCCOLUAIMIO AJIEKTPOJUTOB B BOJHBIX PACTBOpPAX, MOHSITUE
O CHJIBHBIX U CJa0BIX dJIEKTPOJIUTAX;

—  TEII0BOM 3P HEKT XMMUUYECKUX PEaKIUi, TEPMOXUMHUYECKUE YPAaBHEHNS,

— XapaKTEePUCTUKU PAa3JIMYHBIX KJIACCOB OPraHWYECKHUX BEILIECTB, BXOMSIIUX B
COCTaB ChIPbSI U TOTOBOW MUILIEBOW MPOAYKIIUY;

— CBOWMCTBa pPAacTBOPOB UM  KOJUIOMJHBIX CHUCTEM  BBICOKOMOJIEKYJISIPHBIX
COCIUHCHUM;

— JIMCIIEPCHBIC U KOJUIOUIHBIE CUCTEMBI MHUILEBBIX MPOTYKTOB;

— pOJIb W XAPAKTEPUCTUKU TOBEPXHOCTHBIX SABJICHUM B NPUPOAHBIX U
TEXHOJIOTUYECKUX MTPOLECCax;

— OCHOBBI AaHAJIUTUYECKON XUMMU;

— OCHOBHBIE METOJIbl KJIACCHYECKOT0 KOJIMYECTBEHHOTO U (hH3UKO-XUMHYECKOTO
aHaJIu3a;

— Ha3Ha4YCHWE W TMpaBWIa UCIOJb30BaHUS J1A00PATOPHOrO OOOPYIOBAHUS U
arnmapaTyphbl;

— METO/Ibl U TEXHUKY BBIMIOJIHEHUS] XUMUYECKUX aHAIU30B;

— npueMbl 0e30macHoOi paboThl B XUMHUYECKOW TaO0paTOpHUH.

B pesynbrare ocBoeHus y4eOHON NUCHMILTMHBI OOyYaroMIMiics TOKEeH 00J1aaTh
o0mMMH ¥ TPOPECCHOHATIBHBIMU KOMIIETEHUUSMHU, BKJIIOYAIOIIUMU B CeOs
CIIOCOOHOCTB:

OK 1. TloHumMaTp CyIIHOCTh M COLHMAIbHYIO 3HAYUMOCTh CBOEH Oymyiei
npodeccun, MposIBIATH K HEW YCTOMYMBBINA HHTEPEC.

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO JESTEIbHOCT, BHIOUPATh TUIIOBBIE METO b
U crnocoObl  BBIMOJHEHUS  MNpOodEecCHOHAJIbHBIX  3aJay, OLEHUBaTh  HX

3 PEeKTUBHOCT U KA4E€CTBO.



OK 3. [IpunumaTh penieHus B CTaHJAPTHBIX U HECTAaHAAPTHBIX CUTyallUsSIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBasiTh MOUCK U UCIOIb30BaHUE MH(POPMALIMU, HEOOXOIUMOMN ISt
3¢ (HEKTUBHOTO BBHITIOTHEHUS TPO(ECCHOHATBHBIX 337ad, MPOPECCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHSL.

OK 5. MUcnonws3zoBath uWHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU B
poecCHOHANTEHOM eI TEIEHOCTH.

OK 6. PaGoTaTh B KOJUIEKTHBE U KOoMaHAE, 23 (DEKTUBHO OOMIATHCS C KOJIJIEraMH,
PYKOBOJICTBOM, MMOTPEOUTEISIMH.

OK 7. bparb Ha ceb0f OTBETCTBEHHOCTb 3a paldOTy UWIEHOB KOMaH/bI
(MOTYMHEHHBIX ), PE3yJIbTAT BHIMIOJHEHUS 3a/IaHUN.

OK 8. CamocTosITEIRHO ONPEAEATh 3a0a4l IpOo(PECCHOHATBFHOTO U JUYHOCTHOTO
pa3BUTHS, 3aHUMAThCSI CaMOOOPa30BaHUEM, OCO3HAHHO MJIAHUPOBAThH MOBBIIICHUE
KBaJTU(DUKALINH.

OK 9. OpueHTuUpoBaTbCsi B YCIOBHSIX YaCTOM CMEHBI TEXHOJIOTMHA B
poecCUOHANIbHOM eI TEIbHOCTH.

[IK 1.1. TIpoBoauTh MOATOTOBUTENbHBIE PaOOTHl B MPOM3BOJCTBE CHOUPTA M
JIUKEPOBOJOYHOU MPOAYKIIUH.

[IK 1.2. BecTu TE€XHOJIOTMYECKHI MPOLIECC MPOU3BOACTBA 3TUIOBOIO CHUPTA W3
MUILEBOTO CHIPHSI.

IIK 1.3. BecTd TEXHOJIOTMYECKHI MPOILIECC MPOU3BOJACTBA JTUKEPOBOIOUYHBIX
WU30CIUI.

I[IK 1.4. KoHtponupoBaTh mapamMeTpbl M Ka4eCTBO TEXHOJOTHYECKOTO
MPOU3BOJICTBA CIUPTA U JIMKEPOBOJOUYHBIX U3JICIUN.

I[IK 1.5. DOxcmimyatupoBaTh 000pyAOBaHUE ISl MPOWU3BOACTBA CIHUpPTA U
JUKEPOBOIOYHBIX U3/IEIIHMA.

[1K 2.1. [TpoBOAUTH MOATOTOBUTENHHBIC PAOOTHI B BUHOICIIUH.

[1IK 2.2. BecTu TEXHOIOTUYECKUH MPOLIECC TPOU3BOACTBA BUHOMATEPUAIIOB.



[IK 2.3. BecTu TEXHOJOTMYECKHUE MPOLECCHl MPOU3BOJICTBA TOTOBOM MPOAYKIUU
BUHOJIENIMS (BUHOTPAJHBIX, IIAMIIAHCKUX M IUIOJOBO-STOJHBIX BHUH, KOHBSKOB,
COKOB, KOHIICHTPATOB).

I[IK 2.4. KoHTponupoBaThb napamMeTpbl M Kad4e€CTBO TEXHOJOTMYECKOrO
MIPOU3BOJICTBA IPOIYKIIMU BUHOIEIIUS.

[IK 2.5. ®acoBarh ¥ TPAaHCHOPTUPOBATH TOTOBYIO MPOAYKIIUIO BUHOAETUSI.

[1K 2.6. DkcrnyatupoBaTh 000pyJ0BaHUE JJI1 BUHOAETHS

[IK 3.1. IlpoBoauTh MNOATrOTOBUTENIbHbIE pPAOOTHI B MPOU3BOACTBE NHBA U
0€3aJIKOTOJIbHBIX HAITUTKOB.

[IK 3.2. BecTu TEXHOJIOTUYECKUH MPOLIECC TPOU3BOACTBA NTUBA.

[IK 3.3. BecTu TEXHOJIOTHYECKUN TMPOIIECC MPOU3BOJCTBA OE3aJIKOrOJIBHBIX
HaIUTKOB.

I[IK 3.4. KoHTponupoBaTh MapamMeTpbl M KA4€CTBO TEXHOJOTUYECKOTO
MIPOU3BOJICTBA MUBA U 0€3aTKOTOJIBHBIX HAITUTKOB.

[IK 3.5. DOkcminyatupoBaTh 00OpyJOBaHHME JJisi TPOM3BOJCTBA IHMBA U

0e3aJIKOTOJIbHBIX HAITUTKOB.

1.3. KosinuecTBO 4YacoB HA OCBOEHHE MPOTrPaMMbl y4eOHOM AUCHUIIMHBI:

MaKCUMaJbHOU yueOHON Harpy3ku - 336 4acoB, B TOM YHCIIE:
00s3aTEIHbHON ayAUTOPHOM y4eOHON HArpy3ku — 224 4acos,

CaMOCTOATENLHOM paboThl - 112 dgacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCOUTLJIAHBI

2.1. O0bem yueOHOI JUCHHUILUINHBI U BUAbI Y4e0HOI padoThl

Bun yuyeOHo# padoThI O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 336
O6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 224
B TOM YHCIIC:
MPAKTHYCCKUE 3aHATUS 122
CamocrosiTesibHas padoTa o0yuyawierocs (Bcero) 112
Urorosas arrectanusi B popme 3K3amMeHa




2.2. TemaTuyecKkMid IJIAH M COAEPKAHNE YHeOHO! JUCHUUIIMHBI XUMHUS

HaumenoBanue
pa3aeioB M TeM

Conep:xxanue yueOHOro MaTepuaJia, JjadopatopHblie padoThl M IPAKTHYECKHE 3aHATHS,
CaMOCTOSITEJILHAS PA00Ta 00YIAIOIINXCSH

0O0neM yacoB

YpoBeHb
OCBOEHHUS

3

Pazgea 1. Oprannuyeckasi XumMus.

68

Tema 1.1.
YrneBoaopobl.
CnupTel 1
aJIbJACT U IbI

Coaep:xanue y1e0OHOr0 MaTepPHAJIA

14

Teopus cTpoeHHs OpraHMYECKHUX BELIECTB. YTrieBonopoasl: [Ipenenbusble, HeNpeaeIbHEbIE,
apomarudeckue. CoupThl, MX GYHKIHMOHATIBHAS TPYINA U KIacCu(uKamus.

duznyeckue 1 XMMUYECKHE CBOMCTBA OJHOATOMHBIX CIIUPTOB.

[Tony4yenue ciupToB. [ uiieprH, KaKk MpeACTaBUTEIh MHOTOATOMHBIX CIIUPTOB, €T0 (PU3NYECKHE U
XUMHYecKHe cBoMcTBa. [IpakTHueckoe uCnonb30BaHue. AbIeru/bl, X GYHKIHMOHAIbHAS IpyIIa,
TOMOJIOTHYECKUH psifl, GU3NIECKHE U XUMHUECKUE CBOMCTBA.

10

Jladoparopnasi padora Ne 1-4:
HccnenoBanue CBOMCTB CIUPTOB: MHOTOATOMHBIX, OJTHOATOMHBIX, ()EHOJIA.
IlonydyeHue u CBOMCTBA aJbJETUI0B

CamocrosiTe/ibHas padoTa:

CocraBnenue TabnuIs! Mo TeMe: « MHOroaToMHbIe cIUPTHL. OTAETbHBIC IPEICTABUTEIN:
[JIMLEPHUH, cOpOUT. DeHom».

Omnpenenenue MPUHAIISKHOCTH BAHUIINHA K KJIacCy allbJeTUI0B UCXO/IS U3 €r0 CTPOSHUS U
HpCI[HOJ'IO)KeHI/Ie €ro XUMHUYCCKHUX CBOfICTB.

CocraBieHue TabIuIbl 10 TeMe YTIEBOIOPOIbIL.

Tema 1.2.
[TuieBrie KUCIOTEI

Coaep:xxanue yueOHOro MmaTepuaJia

14

KapOoHOBBIE KMCIIOTHI, UX (DYHKIIMOHAJIbHAS IPYIIA U KJIACCU(DUKALIHS.
HaceplmeHnHbie 0JHOOCHOBHBIE KApOOHOBbIE KUCTOTHL. OOmmas (GpopMyna, roOMOJOTHIECKUH P,
U30MEpUs U HOMEHKJIaTypa. YKCYCHas KMCJIOTa €€ IOJIy4eHHE, CBOUCTBA, IPUMEHEHNE B ITUILEBOU
%OMHHIJ'IGHHOCTI/I. HenacpitientHble kapOOHOBBIE KUCIOTHL. AKPUIIOBasi U OJEMHOBASI KHCIIOTHI.

aK MpeJACTaBUTEIN HENpPeaeNbHbIX KApOOHOBBIX KUCIIOT.
Apomarnyeckue KUCI0Thl. ben3oiinas kucnora. /IByxocHoBHbIe kKapOoHOBbIE KUCIOTHI. [1laBeneBas
kucinota. Mx croenue ¢puznueckue u xumMmudeckue cBorictsa. Haxoxnenue B npupone. Ilpumenenue
B I[TUILEBON ITPOMBILIIICHHOCTH.
OxcukucioTsl. Mo0YHast KUCIIOTA. €€ COAEPKaHUE B OCHOBHBIX BUAAX CBIPbS, U TOTOBBIX
npoaykrax. [I[pumeHeHne opraHm4ecKkux KUCaoT B IMUILEBON TPOMBIIIIIEHHOCTH.

JlaGopaTopnas pa6ora Ne 5 -8:
HccnenoBanne XUMUYECKUX CBOMCTB YKCYCHOW KHCIIOTBHI.
VccnenoBanue CBOWCTB APYTHX TPYNI KapOOHOBBIX KUCIIOT.

IIpakTnyeckas padora Ne 1-2: B
Pemienue 3a1a4 Ha onpejieIeHUEe TPOLIEHTHON KOHIIEHTPAIIMU PACTBOPOB KHUCIIOT.




CamocrosiTesbHas padoTa:

CocraBienue Tabnulpl o TeMaM: «HeHachleHHbIe 0OJHOOCHOBHBIE KHCIIOThI, aKpUIIOBAst KUCIIOTa
IIpe/ieIbHbIE ABYXOCHOBHBIE KMCIIOTHI, IIABEJIEBasi KUCIOTa. ApOMaTUYECKUE KUCIOThI. beH3oliHas
kuciora. X crpoenue cBOMCTBA U IPUMEHEHUED.

CpaBHEHHE XUMUYECKUX CBOMCTB U CTPOEHUS CTEAPUHOBON U OJICMHOBOM KHUCJIOT.

Pemenue 3aia4 1 BbIIOJIHEHUE YIpaKHEHUH 110 Teme: «KapOOHOBBIE KUCIOTBI. -

Tema 1.3.
JInnmael

Conep:xanue yueOHOro MaTepuaJia

Crnosxubie 3¢upbl KapOOHOBBIX KUCIOT. Peakius stepuduxanum, ee 0cCOOEHHOCTH.
dusnuecKkue U XMMUYECKHE CBOWCTBA, TPUMEHEHHE CIIOKHBIX 3(hHUPOB.

Crnoxuble 3¢upbl Kak apoMatu3atopsl. [IHieBbie SCCEHIINH.

Knaccudukanus TunumoB, IpoCcThie UMl UX CTPYKTYpa M COCTaB.

PuznuecKrue 1 XMUMUUYECKHE CBOMCTBA )KUPOB.

Omnpenenenue, pacpocTpaHeHue B pupoe, odmias hopmysa u posb

JlabopaTopnasi pabora Ne 9 -12:
[Tonyuyenue cinoxHbIX 3(PpUpos.
[lenoyHON THAPOIU3 KHUPOB.
PactBOprMOCTB KHUPOB.
Omnpenenenre KUCIOTHOTO YUCIA.

CamocrosiTesibHas padora:
Pemenue pacueTHbIX 3a7a4 o TeMaM: «CloxHbIe 3QUPBI, KUPBD.
CocTaBiieHHEe ypaBHEHUI peaklUii NOJy4YeHUs CII0KHBIX 3(DUPOB.

Tema 1.4.
YrneBoabl

Conep:xaHue yueOHOro MaTepuaJia

14

VYrneBoasl B Ipupojie, X GOTOCUHTE3 PACTEHUSIMHU.

Knaccudukanus yrneBos1oB.

Momnocaxapuasl. U3omeprst MOHOCaXxapuI0B. I JIF0K03a KaK BaXKHEHUIINI IIPEICTaBUTEIb
MOHOCaxapua0B. XUMUYECKHE CBOMCTBA INIFOKO3bL. [IpuMeHeHne TIII0KO03bI

Omurocaxapunel. ucaxapuael. OTAEIbHBIE IPEACTaBUTENHN: JTAKTO3a, MAIIBTO3a, Caxapo3a.
NHuBepcus caxaposbl. 3HaYEHHUE ITOTO MpoLecca s MUILEBON MPOMBIIUIEHHOCTH.
[Tonmucaxapuael. Kpaxman, ero pois B npupoze. KauecrBenHas peakuus Ha kpaxmail. ['uaponns
kpaxMaza. [IpuMeHenne kpaxmaiia v MpoayKTOB €ro ruApOIn3a.

JlabopaTopnasi pabora Ne 13 — 18:

HccnenoBanue cBONCTB TIIIOKO3bI: OKUCIIEHUE OKCHIOM cepedpa, THAPOKCUIOM MEH, PEaKTUBOM
®denuHra.

HccnenoBanue CBOMCTB AUCaXapyI0B: KUCIOTHBIM THAPOIN3 Caxapo3bl, HOJyYEHHE CaxapaTos,
OTHOILIEHUE K pacTBOpy Denunra.

HccnenoBanue CBOMCTB MOIMCAXapUIOB: PEAKIUS KpaxMasa ¢ HOJ0M, KUCIOTHBINA TUIPOJIN3
Kpaxmala.

CamocrosiTesbHas padoTa:

CocraBieHue TaOnUIBI 10 TeMaM: «ApabuHo3sa, pH60_:*[6, kcuio3a. MIx ctpoenue, cBoiicTsa ,
npuMeHeHue. CoaepxaHue MAHHO3 B ITUIIEBOM ChIPbE U FTOTOBBIX IPOAYKTaX».

OTBeTBI Ha KOHTPOJIBHBIE BOIIPOCHI 110 TEME: «Y TJIIEBOJIBI».

Pemienne 3a1a4 1 BRIMOTHEHUE YIPAKHEHUM 110 TEME: «Y TIIEBOJIBI




Tema 1.5.
benku.

Conep:kanue y4eOHOTr0o MaTepuaJia

14

AMUHOKHUCIOTBHI — OCHOBHBIE CTPYKTYpHBIE eIMHMIIBI OenkoB. HoMeHkaTypa , cBoiicTBa
AMHHOKHUCIIOT. 3aMEHUMBbIE U HE3aMEHHUMble aMUHOKHUCIIOTHI. Mcronb30BaHNe aMUHOKHUCIIOT B
MUIIEBON IPOMBIILIJIEHHOCTH.

Pacnipoctpanenue GelIKOB B IPUPOJIE, UX XUMUYECKOE CTPOCHUE, U OMOIOTNYEeCKOe 3HaUCHHE.
Crpoenue 6enkoBoi MoJeKybl. [loHsITHE O CTpYKTYpe OenKkoB. CBOMCTBA OSIKOB: KUCIOTHBINA U
(bepMEeHTAaTUBHBIN THPOIU3, aJICOPOLIMOHHAs CIIOCOOHOCTD, AeHaTypauus. benku numwy,
MOJTHOIICHHBIE U HETIOJIHOLIEHHBIE, BBIICTICHUE U OYUCTKA OEIKOB.

®epmenThl. Posb pepMeHTOB B O1M0I0rH4eckoM 0OMEHe BELIECTB.

Burtamunbl — He00X0MMble KOMIIOHEHTHI MUIIU. HekoTophle MpencTaBuTeM BOJOPACTBOPUMBIX U
KHPOPACTBOPUMBIX BUTAMUHOB.

10

1-2

JlabopaTopnasi pa6ora Ne 19 -22:

HccnenoBanue cBONCTB aMUHOKHCIIOT. Peakius riuiuHa Ha JIakMyc, 00pa30BaHue KOMIUIEKCHON
MEJIHOW COJIM TJIMIMHA.

Hccnenoanue cBoiCTB 6enkoB. OTHOIIEHHE OEIKOB K KUCJIOTaM U [IeliouaM, CBEpThIBaHHE OEIKOB
MIpU HAarpEeBaHWH, BhICAJTUBAHKUE OEJIKOB U3 PACTBOPOB, IBETHBIC PEAKIIMK HA OCJIKHU.

CamocrosiTeibHas padora:
[Tpe3enTanms Ha TeMy: «be30MacHOCTh MUIIEBBIX TPOTYKTOBY.
Pemienue 3a/1a4 1 BBINOJHEHNUE YIPAXHEHUH 10 TeMe «benku»

Tema 1.6
[TuteBsie 100aBKH.

Coaep:xanue yue0HOro MaTepHaJia

Knaccudukanus numesbix 1o00aBok. O01Me NoIX0b! K 0100py TEXHOIOTHYECKUX J0OABOK.
be3zonacHocTh nuieBsIx 100aBoK. BemecTsa ymyyinaromniye BHEIIHUN BUJT THILEBBIX TPOJYKTOB.
BemecTtBa, Bhustolue Ha BKycC, apoMaT U JUIMTEIbHOCTh XPaHEHHS! MUILEBBIX TPOIYKTOB.

1-2

CamocrosiTeibHas padora:
BremoaHeHME IIPOCKTA HA TEMY: ConepmaHHe IIUIIIEBBIX }106aBOK B IIPOAYKTAaXx IMUTAHUA U UX BIIMAHUC
Ha OpPraHHu3M YellOBeKa.

Pa3znen 2. Amaaurudeckas XUMHSA.

88

Tema 2.1.
Hexoropsie
CBEJICHUS O
TEOPETUUYECKUX
OCHOBax
AHAJIMTUYECKOMN
XUMUU.

Conep:kaHue y4eGHOr0 MaTepuasa

14

Mertoapl aHanu3a cOCTaBa BellleCTBAa. 3HAUEHUE XUMHYECKOT0 KOHTPOJISL HAa IPOU3BO/ICTBE.

D¢ heKTUBHOCTh TPUMEHEHUST GU3UIECKUX M PU3UKO-XUMHYECKUX METOJIOB aHAJIN3a

Teopust 3NEKTPOIUTUUECKON TUCCOUALIMN TPUMEHEHUE OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA,
TUAPOIN3a, aM(OOTEPHOCTH B AHATMTUYECKON XUMHUHU. METOIbl KadeCTBEHHOTO aHanu3a. [Torstue o
KaueCTBEHHBIX PEAKIUIX

JlabopaTopubie padoTnl Ne 23 -32:

10
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KauecTBeHHEBIN
aHaIu3.

Knaccudukanust katTnoHoB. M3yueHne kaueCTBEHHBIX PEaKIMi Ha KATHOHBI TIEPBOM TPYIIIIHI.
KauecTBeHHbBIEC peakliMy Ha KATUOHBI BTOPOM I'pymIibl. KaueCcTBEHHbIE peaKUy Ha KATHOHBI TPEThEU
rpynibl. KayecTBEHHbIE peakMy Ha aHUOHBI.

CamocrosiTesibHas padoTa:

CocraBiieHUe ypaBHEHUN Peakiii HOHHOTO OOMEHa.

CocraBieHne ypaBHEHUH peaklii THApOIIn3a.

Cocrasnenue Tabmuisl o TeMam: «KadecTBeHHbIE peakiiuy Ha KATHOHBD)
Cocrasyenue TabmuIsl Mo TeMe: «KadecTBeHHbIE peakiiuy Ha aHHOHBDY

Tema 2.2.
I'paBumMeTpHUECcKuil
aHaJIN3.

Coaep:xanue yue0HOro MaTepHaJia

14

TeopeTnueckre OCHOBbI TPaBUMETPUYECKOT0 aHaian3a. CylIIHOCTh IPaBUMETPUUECKUX OINPENEICHHM.
OcHoBHbI€ Ollepanyy aHanusa. PacueTsl B rpaBUMETPHH.

JladopaTopnbie padoTsl Ne 33 -44:

W3yueHne ycTpoiCTBa aHAIMTUYECKUX BECOB U TEXHHUKA B3BEIIMBAHUS HA HUX.
Onpenenenne NPOIEHTHOTO COAECP KaHUS BOJBI B KPUCTAILIOTHIPATE METHOTO KyIopoca
METO/IOM OTTOHKH.

OrnpezesieHne NPOIEHTHOTO COJEPKaHus Oapus B XJIopuae 6apus METOAOM OCAXKICHHUS.

12

CamocrosiTe/ibHas padoTa:
Pemenne 3agay mo teme: «BecoBoil aHaIN3»

Tema 2.3.
O0OBEeMHBIA aHAJIN3.

Conep:xanue yueOHOTo MaTepuaJa

18

CymHOCTh 00BEMHOTO METO/IA aHANK3a. Y CIIOBUS HEOOXOAUMBIE /IJIsl IPOBEACHHSI 00bEMHOTO
aHanm3a. TpeOoBaHUS K peaKIUsIM, UCTIONB3YEMBIX B 00beMHOM aHann3e. Criocod MPUTroTOBICHUS
TUTPOBAHHBIX PACTBOPOB. 3aKOH HKBUBaIEHTOB. CIOCOOBI BRIpaKEHHUSI KOHIIEHTPAIIMU PACTBOPOB B
00BEMHOM aHaJIM3E.

JlaGopaTopHas paGora Ne 45 -56:

[IpuroroBneHue pacTBOPOB 33 JaHHOM KOHIEHTpauuu. O3HaKOMIIEHHE ¢ MEPHOM MOCYA0H ee
Ha3HaueHHe U MpaBUIIaMu paboThl ¢ Hell. TeXHUKa MPUTOTOBJICHUS PACTBOPOB MO TOYHOM HABECKE WIIN
u3 (pukcoHana.

[TpuroroBneHre TATPOBAHHOTO PACTBOPA IIABEJIEBOM KMCIOTHI METOI0M HaBECKU MM U3 (PUKCOHAIA.
[TpuroTtoBnenue paboyero pacTBopa ruIpOKCHUIa HATPUSI.

VYcTaHOBIIEHNE HOPMAJIBHOCTH U TUTPA PacTBOPA FMAPOKCUIA HATPHUS MO CTaHAAPTHOMY pPacTBOPY

12

IIpakTnyeckas padora Ne 3-4:
PacueTsl B 00bEMHOM aHAJIM3E.
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CamocrosiTesbHasi padora:

OTBeTHI HA KOHTPOJBHBIE BOMPOCHI 10 TeMe: «KnucmoTHO-0CHOBHOM MeTo 1 aHanu3a. [Ipumenenue ero
B MTUIIEBON MPOMBIIIIICHHOCTH

CocrasyieHue TabIUIBI 10 TeMe: «BrI0Op MHAMKATOPOB B METO/IC HEUTPATH 3N

Pemennie pacueTHbIX 3a7a4 B METOJIE HEUTpaIU3aIiH.

Tema 2.4. Coaepxxanue yueOHOIro MaTepuaJia 16
Meroap! okucienus- | Knaccudukanus MeToJ0B OKUCINTEIbHO-BOCCTAHOBUTENBHBIX. [lepmanranaromeTpusi. CymHocTb 1-2
BOCCTaHOBJICHUSI. MeTona. MossipHas Macca SKBMBAJICHTA IEPMAHTAHATA KAIHs B PA3IMUHEIX cpejax. MogomeTpus. 2

Jladoparopnasi padora Ne 57 -70:

[TpurotoBnenune paboyero pacTBopa MepMaHraHaTa Kajus U MPUTOTOBJICHUE CTAaHIaPTHOTO PacTBOpa 14 3

I11aBEJIEBOM KUCIIOTHI.

Omnpenenenre HOPMATBLHOCTH U TUTPA PacTBOpA MEPMAHTaHATa KaJlKs TI0 PacTBOPY IIaBEIEeBOM

KHCJIOTBI.

Onpenenenne coaep:kanus Cyibdara jkene3a B pacTBOpe METOIOM ITEPMaHTaHATOMETPHUH.

OnpezneneHue NpOLIEHTHOIO COZEp KaHuUs )Kere3a B ol Mopa.

[TpuroroBneHue padbodyero pacTBopa THOCYIb(ara HATPHUS.

OnpeneneHre HOPMATIBLHOCTH U TUTPa pacTBOpa THOCY/Ib(aTa HATPHs 10 pacTBOPY NEepMaHIraHaTa

KaJIvsl.

Omnpeznenenue cojiepKaHusi HOHOB MEJM B PACTBOPE METOJIOM HOJOMETPHUH.

CamocrosiTeibHas padora: 8

CocraBieHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJIOM JIEKTPOHHOTO

OanaHca.
Tema 2.5. Copepxanue yueOHOro MaTepuasa 4
Kommekconomerpus | Jlabopatopuas padora Ne 71 — 74: 2

[Tpurorosnenue pactBopa Tpunona b u onpenenenue oo1eil ;keCTKOCTH BOBL. .

Omnpeznenenye KOJIMYECTBA MarHUS B PacTBOpE cylib(aTa MarHus METOAOM KOMIIJIEKCOHOMETPUH.. 4

CamocrosiTesibHas padora:

OTBeTHI Ha KOHTPOJIBHBIE BOIPOCHI M PEIICHNE THITOBBIX 3a/1a4 10 TeMe: «KOMITIIEKCOHOMETpHS. 2 3
Tema 2.6. CoaepxxaHue y4eOHOIro MaTepuasa 22
Ousnko-xuMu4ecKue | GU3NKO-XMMHUYECKHE METObI aHaIM3a U UX CYIHOCTh. Kitaccugukanus MeTo10B pusmnko- 1
METOJIbI aHAJIH3A. XuMH4Yeckoro ananmusa. Komopumerpus. BusyanbHas komopumerpusi. @OTOIIEKTPOKOIOPUMETPHSI. 2

YcrpoiictBo hoTokonopumerpa. CymHocTs MeToa xpomatorpapuu. Pedpakromerpust
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Jladoparopnasi padora Ne 75 — 94: 20 3
Konopumerpuueckoe onpeseneHne coaep kanus MeId B pacTBOpe Cyab(aTra MeIu METOI0M
CTaHJapTHBIX CEpUIL.
Omnpenenenue coiepkaHusi MeId B pacTBOpe Cyibdara Menu Ha (POTOAIEKTPOKOIOPUMETPE.
[TocTpoenue rpaiyupoBOYHOrO rpauka no NoJy4eHHbIM JaHHBIM (DOTORIIEKTPOKOJIOPUMETPA.
[ToaroroBka xpomarorpaduyeckoil KOJIOHKH.
OnpezneneHre KaTHOHOB MarHusi METO10M HOHOOOMEHHOH XpoMaTorpaQuu.
Pabora ¢ pedpakTomeTpom.
OnpezneneHue KOJIMYECTBA caxapa B pacTBOPE C IOMOLIbIO peppakTOMETPA.
[TocTpoenue rpaduka 3aBUCUMOCTH YTJIa MPEIOMIICHHUS OT KOHIIEHTPAIIUU PacTBOPA.
W3y4yeHne NOTEHIMOMETPUYECKOTO METO/Ia AaHAJIN3A.
CamocrosiTeibHas padora:
Cocrapnenue Tabnuupl 1o Teme: « Kinaccuduxanus xpomarorpadguyeckux METOI0B 10 arperaTHOMY 11
cocTosHuIO (a3.» OTBETHI HA BOMPOCH IO TeMe «DUZNKO-XUMHUECKUE METOIbI aHATTH3a)
Paszneu 3. Pu3nuyeckas U KOJJIOMIHAT XUMHUSA 60
Tema 3.1 Coaep:xanue yueOHOro MaTepHaJia 12
ArperatHble 3HaueHue PU3NYECKON U KOJJIOMTHOM XMMHUH B pa3BUTUU TEXHOJIOTMH MUIIEBBIX POU3BOJCTB U B 8
COCTOSIHHS BEILECTBA. | OCYIIECTBIEHUN MEPONPUATHI IO OXPaHE OKPYKAIOLIEH Cpebl. 1-2
XapakTepuCTHKa arperaTHbIX COCTOSHUM BelecTBa. MeanpHble ra3sl. Y paBHeHne MeHeneeBa —
Knaitnepona. PeanbpHble rassi.
XapakTepuCcTHKa )KUIKOro cocTosiHuA. [I0BepXHOCTHOE HaTsKeHUE. BA3KOCTh KUIKOCTH
XapakTepHuCcTHKa TBEPAOT0 COCTOSHU BelecTBa. Kpucramueckue u aMmopgHble Tena,
CTEKJI000pa3HOE COCTOSIHUE BEIIECTBA
JlaGopaTopHbie padoTbl Ne 95 -98: 4 3
Ornpepenenne BI3KOCTH Pa3IMYHBIX KUIKOCTEH(BOIBI, CIUPTA, TIIMIICPUHA).
HccnenoBanue BIUSHUS TEMIEPATYphl HAa BA3KOCTb.
CamocTosiTeIbHAs1 padoTa: 6
Pemenue 3anau Ha ypaBHeHue Menpaeneesa — Knalinepona.
CocraBnenue TabauIbl 10 TeMe: «ATperaTHbIe COCTOSTHUS BEIIECTBAY.
Tema 3.2. Copepxanue y4eOHOIro MaTepuaJa 4
Tepmoxumus. [IpeBparienre sHEpPruy Npyu XUMHUYECKUX peaklusax. TermnoBoi 23pPexT XuMUIecKuX peakiuii. 3akoH 2 1
I'ecca u cneactBust u3 Hero. [loHsTHE SHTpONIUH.
IIpakTyeckas padora Ne 5-6: 2

PacueTs! TermmoBbIX 3OPEKTOB XUMUUYECKUX PEAKITUN.
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CamocrosiTesbHasi padora:
Pemienne pacueTHbIX 3a/1a4 HA BO3MOKHOCTh CAMOIIPOU3BOJIBLHOTO MPOTEKAHUS PEAKIUI 110 SHEPTUH
['n60ca.

Tema 3.3.
Xumnueckas

KHMHCTHKA U KaTaJInu3.

Coaep:xanue yueOHOT0 MaTepHaJia

16

CKOpOCTh XMMUYECKUX PEAKUUN. 3aBUCUMOCTh CKOPOCTH PEAKLIUH OT KOHUEHTPALIMU PEArupyOIINX
BEIIIECTB U TEMIIEPATYphl. 3aKOH JeicTByOmuUX Mace. [Ipasuno Bant-T'odda.

OCHOBHBIE TIOJIO)KEHUSI TEOPUN AKTUBHOCTH. AKTUBHBIE MOJIEKYJIBI. DHEPIHs aKTUBALIMH.

Crno>xHBIC peakiuu: napaiebHbIe, TOCIeI0BATEIbHEIE, CONPSHKEHHBIC, HEOOpaTUMBbIE, 0OpaTHMBbIE.
Xumnueckoe papHoBecue. [Ipunnun Jle [llatense. @akTophl, ONpeaeaaOnne HanpaBiIeHUE
MPOTEKAHUS XUMHYECKHUX MTPOLECCOB.

[ennbie peakiuu. CTaauu HENHBIX peakuuid Ha mpuMepe o0pa3zoBaHus XJIOPUCTOTO BOAOPOIA U3
BoJIopoia u xjopa. [lonstue katanuza. Bunel karaim3a. DepMEeHTaTUBHbBIN KaTalu3

12

1-2

JlabopaTopHusbie padoTsl Ne 99 -102:

W3y4eHne BIUSHUS KOHIICHTPAIMK PACTBOPOB PEAarpyOIINX BEIIECTB HA CKOPOCTh PEAKIUH.
[Toctpoenue rpaduka.

M3yueHne BIMSIHAS TEMIIEpAaTyphl HA U3MEHEHUE cKopocTh peakuuu. [loctpoenne rpaduka

CamocrosiTeibHas padora:

Pemenue 3aga4 Ha HAXOXKIEHUE CKOPOCTU XUMHUYECKUX PEAKIIUH.

Beinonnenune ynpaxxHeHUH Ha CMEIeHHe XUMHUYECKOT0 PaBHOBECHS.

IIpoBeneHnEe CpaBHUTENBHONW XapaKTEPUCTUKA TOMOTEHHOTO ¥ T€TEPOT€HHOI0 KaTaJIn3a.

Tema 3.4.
[ToBepxHOCTHBIE
SABJICHUS.
AncopOrus.

Conep:xanue yueOHOTro MaTepHaJia

Bausaue KOHICHTpAIUX BCIICCTBA HA ancop6umo TBECPAbIM a)ICOp6eHTOM.

JlabopaTopnasi pa6ora Ne 103 - 108:

HccnenoBanue ajcopOIMy yKCYCHON KUCIIOTHI B 3aBHCUMOCTH OT KOHIIEHTPAIIHH.
Pacuetsl ancopOIiuu yKCyCHOM KHCIOTHI.

[TocTpoerne N30TepMBI aICOPOIINH.

CamocrosiTeibHas padora:
CocraBnenue cxembl «Buapl aacopoium» OTBETHI Ha BOIIPOCHI IO TEME «A ICOpOIIHS

Tema 3.5.
®a30BEIC
paBHOBeCHS U
PacTBOPBI.

Conep:kaHue y4eGHOr0 MaTepuasa

®da3pl ¥ KOMIIOHEHTHI cucTeMbl, CTernenp cBo0oabI cucteMsl, [IpaBmno ['mb0ca.
Tunst pactBopoB. O01Iast XapaKTepUCTHKA PACTBOPOB. PacTBOPHI Ta30B B KUAKOCTSX, 3aKOH [ eHpH.

PacTBOpBI )KUIKOCTH B KUAKOCTSX, TBEPBIX BEIIECTB B XKHUAKOCTAX. TerioTa pacTBopeHus, nuddysus

Y OCMOC B pacTBOpax.
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IIpakTuyeckasi pa6ora Ne 7-8: 2 2
Pemenue 3aa4 Ha onpe/ielieHne OCMOTHYECKOI0 AAaBJICHUS U TEMIIEpATyphl KUIIEHUS U
KpUCTAJUIM3aLUU PACTBOPOB.
CamocrosiTeibHas padora: 4
Pemenue TunoBbIX 3a1a4 Ha 3akoHbl Payns u Bant-I'odda.
Tema 3.6. Coaep:xanue yueOHOTo MaTepHaJia 12
HucnepcHsbie XapakTepuCcTUKa, KIIacCH(PHUKAIMS AUCTIEPCHBIX cucTeM. CriocoObl MOTydeHUs KOJUTOMTHBIX CUCTEM. 1-2
CUCTEMBI. CBoiiCTBa KOJUIOUJHBIX CUCTEM: ONTHYECKUE, MOJIEKYJIIPHO-KUHETUYECKHE.
CtpoeHre MULENIIbl, YCTOMUYUBOCTh KOJIJIOUIHBIX CUCTEM, POLIECC KOATYIISLUU. 6
MuxkporeTeporeHnblie U rpy00oAuCIIepCHBIE CUCTEMBI: CYCIIEH3UU, IMYIIbCHH, MMOPOIIKH X KpaTKas
xapakrepucTtuka. [loBepXxHOCTHO-aKTUBHBIE KOJUIOMIHBIEC BemecTBa. CBoiicTBa [IAB u 3Hauenue.
CTpyKTYpHO-MEXaHUYECKHE CBOMCTBA JUCIEPCHBIX chcTeM. | 'eneoOpa3oBaHue, TAKCOTPOIHSI, CHHTES.
JlabopaTopusbie padoTnl Ne 109 -114: 6 3
[TomyueHue KOJIJIOUIHBIX CUCTEM MeToIoM renTtu3anuu. CoctaBienue GopMybl MULIEIUIHL.
Onpenenenne Nopora KoaryJsiliui ruApo30Jis Kelesa.
Omnpenenenre KUHETUKU HAOyXaHUsI TOJIMMEPOB.
CamocrosiTeibHas padora: 6
CocraBnenue TabauIel 1o TeMaM: «/lucnepcHble CUCTEMBL: a3PO30JIH, OPOILIKH, CYCIIEH3UH, TIEHBI,
AMYJILCUN»
Brinonnenue ynpaxxueHuid Ha cocTaBiaeHUE GOPMYIT MUIIEILI.
IIpoBeneHre CpaBHUTENBHON XapaKTEPUCTUKU I'eJIEH U CTYIHEH.
JK3aMeH
Bcero yacoB ayIUTOpHOHN Harpy3Kku 224
Yackl caMmocToATENbHON pabOThI 112
Uroro 336

* J11st XapakTepUCTUKH YPOBHS YCBOCHHUS YU€OHOTO MaTeprasia HCIOIb3YIOTCS CIeAYIOMNe 0003HAUCHHS:

1 — o3HakoMHTENBbHBIN (y3HaBaHUE PaHEE U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2 — PenpOyKTHBHBIN (BBITIOIHEHHE JAEATENILHOCTH 10 00pasily, HHCTPYKIMU HITH MOJT PyKOBOJICTBOM);

3 — MPOAYKTUBHBIN (IJIAHKPOBAHHUE M CAMOCTOSITEIILHOE BHINOJIHEHHE ACATENLHOCTH, pelleHHe IPOOIeMHBIX 3a1a4)
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1. YCJOBUSA PEAJIN3AIIUU YYEFHOU JUCIUILINHBI

3.1. TpeGoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

OoOopynoBanmne y4eOHOro KaOuHera:

Ouznyueckre M XUMHUYECKHE MPUOOPHI, JIA0OPATOPHYIO TOCYIYy, PEaKTHUBHI,

MOACIN MOJICKYJI

3.2. UudopmanmnonHoe odecnevyenne o0yueHust
OcHOBHbIE HCTOYHUKHU:

1. T'abpuensu O.C. Xumwus. 10 kmacc. IIpoduibHblil ypoBeHb: yueO. ist
obmeoopazosar. yupexaenuit / O.C. I'abpuensn, ®.H. Mackaes, C.IO.
[Tonomapes, B.1. Tepenun. — M., 2013.

2. T'abpuenssn O.C. Xumus. 11 xmacc. IlpodunbHblil ypoBeHb: yueb. s
obmeoopazosar. yupexaenuit / O.C. I'abpuensu, I'.I".JIsicoBa. — M., 2012.

JlonoJIHUTEeIbHbIE€ HCTOYHHKH:

1. Tabpuensu O.C. Xumusi: opran. xumusi: yueO. mis 10 k. o6meoOpa3osar.
yupexaeHuil ¢ yrnyon. uszydenuemM xumuu / O.C. T'abpuensn, W.I.
OctpoymoB, A.A. KaprioBa — M., 2009.

2. I'abpuensa O.C. OO6mas xwmmus: yded. qisa 11 ki obmeoOpasosar.
yupexaeHuii ¢ yrnyon. uszydenuemM xumuu / O.C. T'abpuensn, WN.I.
Octpoymos, C.H. ConoBbeB, @.H. Mackaes — M., 2009.

HNuTepHeT-pecypceni:

1. DnexTpoHHas OMOIMOTEKA YUYEOHBIX MaTEPHUAIIOB 1O XUMuUHU (cait MI'Y)

3. http://www.chem.msu.ru/rus/elibrary/welcome.html

2. A.B.Manyiinos, B.1.PonnonoB. OcHoBbl Xxumuu. MHTEepHET-y4eOHUK (CallT

HI'Y) http://www.hemi.nsu.ru/

3. Buxunemus (caiit)URL: http://ru.wikipedia.neorg/wiki/
4. Xumuk (caiit) URL: www.xumuk.ru
5. bubauoteka (caitt) URL.: http://www.fptl.ru/biblioteka/neorganika.html
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6. O6mas xumus. Knaccudukaius 1 HOMEHKIaTypa HEOPraHMUECKUX COSTUHEHHIM

http://fen.nsu.ru/posob/gchem
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JAUCHUTIJIINHBI
Kontpois ®W oOmeHka pe3ylbTaToB OCBOCHUS  Y4€OHOM  JAMCIMIUIMHBI

OCYHICCTBJLCTCA IMPCIIOAABATCIICM B IIPOHOCCCC IMPOBCACHUA ITPAKTHYCCKHX
3aHATUM | ﬂa60paT0pH51x pa60T, TCCTUPOBAHHA, a TaKKC BbIIIOJIHCHUA

CTyJICHTaMU WHJIUBUAYAJIbHBIX 3a/IaHUM.

Pe3yJ’IbTaTbI oﬁy'{ennﬂ (I)OprI H METOAbI KOHTPOJIA U OLICHKHA
(OCBOQHHLIC YmMeHnus, yCBOCHHbIC 3HaHI/Iﬂ) pe3yjbTaToB oﬁyqe}mﬂ
3HAThb:
pOJIb XUMHH B HpO(i)CCCI/II/I, Breimonnenue MMPAKTUYCCKOI'O 3alaHUA
BaKHEHUIIINE XUMHUICCKHE IIOHATHA, Brimonmaenue MMPAKTUYCCKOIr'o 3aiaHusA

OCHOBHBIC 3aKOHBI XHMMHHU MU HUX CJICACTBUI, Bremoanenune IMPAKTUYCCKOI'0 3aJlaHUs
oOpa3zoBaHME  XHUMMYECKHX  CBA3€il B
BEILIECTBAX, CTPOCHHE AaToMa, CTPYKTYpY
I[1CX5

yMeThb:

paboTaTh ¢ XWMHUYECKHMH pEaKTHBAaMH, | BBIOTHEHHE TPAKTUYECKOTO 3a1aHUS
npudopamu, nabopaTopHOH MOCYOH,
BBITIOJTHSTH 3KCTICPUMEHTBI,

BBISIBJIATh [PUYMHHO-CIIEJICTBEHHbIE CBSI3U, | BhINOIHEHNE MPAKTUYECKOTO 3a/1aHHs
[IPUTOTOBJIATH XUMHYECKHE pacTBOpPHI
3aJJaHHOM KOHIIEHTpAL1H, MIPOBOJUTH
pacueTel MO XUMHUYECKHM ¢opMylaM U
YpaBHEHUSIM PEaKIU,

BBIUMCIATh MACCOBEIC M OOBEMHBIE J0JIH Brimonmaenue MPAKTUYCCKOIr'o 3alaHuA
BCIICCTB, pacrio3HaBaThb BCIICCTBA
pa3InYHbIMU METOJaMU,

OCYHICCTBJIATH CaMOCTOSITCIBLHEIA  IIOMCK | BhimoaHeHne MPAKTUYICCKOIr'o 3alaHuA
XUMHUUYECKOM I/IH(l)OpMaI_II/II/I C
HCIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB.
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