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1 TACIIOPT PABOYEM ITPOTI'PAMMBI JIMUCIUIIJIMHBI EH.03 Xumus
1.1 O6saacTh NpUMeHeHHsI POrPaMMbl

PabGouas mnporpamma guctumimael EH.03  Xumwust  sBisieTcss 4YacTbi0O OCHOBHOM
npodecCHoHALHOM 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO IPO(HECCHOHATLHOTO 00pa3oBaHUs
1o crenraibHOCTH «19.02.08 TexHonorus Msica U MSICHBIX POJIYKTOBY.

1.2 MecTo y4yeOHOii tucuunIuHbl B cTpykType OIIOII

Yuebnas aucuumiuHa «EH.03 Xumus» OTHOCHTCS K Tpylie 00sS3aTenbHBIX JTUCITUTUIAH
MaTeMaTUYeCKOro U OOIIero eCTEeCTBEHHOHAYYHOro Y4eOHOro IHMKiIa MpodheccHoHaIbHOM
noAarotoBku. ucuunnmna peanusyercs Bo Il u Il cemecTpax nmpu Cpoke MOIMYyUYEHUS CPEAHETO
npodeccuoHanbHOro 00pa3zoBaHus MO MPOrpaMMaM MOATOTOBKH CHEIMAIIMCTOB CPEIHEro 3BeHa
2 toma 10 wmecsme u B Il w IV cemectpax — mnpu cpoke TONyYEeHUS CPEIHETO
npodeccuoHanbpHOro 00pa30BaHus MO MPOrpaMMaM MOATOTOBKH CIEIUAIMCTOB CPEIHEro 3BeHa
3 roma 10 mecsities

1.3 leau 1 3a1a4u y4eOHOI TMCUHUNIHHBI, TPeOOBaHNS K Pe3yJIbTATaAM OCBOEHUSI
JUCIHHUILINHBI

Lenmn w3ydeHHs AMCUUILUIMHBL (OPMHPOBAHUE Y OOYYAIOUIMXCS YMEHHS OIICHUBATh
3HAYMMOCTh XMMHYECKOTO 3HAHUS IS KaKIOTO YeJIOBeKa; (HOpPMHUPOBAHHE y OOYJAFOIIUXCS
[EJIOCTHOTO  TPEJCTABJICHUST O MHpPE W POJIM XHMUU B  CO3JaHUU  COBPEMCHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa; yMEHHsS OOBSICHATH OOBEKTHI M MPOLECCH OKPYKAIOMIeH
JCHCTBUTEIILHOCTHU: TIPUPOTHON, COIIMATBHOM, KYJIbTYPHOM, TEXHUYECKOW CPEIbl, — HMCIIOJIb3YS
JJIs1 9TOIr0 XUMHUYCECKUEC 3HAHU .

3amaun U3y4eHUs AUCLUUIUIMHBL pa3BUTHE y O0yYaIOIIMXCS YMEHHUH pa3nuyaTh (PakTsl U
OLICHKH, CpaBHHUBATHL OLCHOYHLIC BLIBOJbI, BUACTH UX CBA3b C KPUTCPHUAMH OLICHOK U CBA3b
KPUTEPHEB C OMNPEICICHHOW CHUCTEMOW IIeHHOCTEeH, (OpMynIupoBaTh W OOOCHOBBIBATH
COOCTBEHHYIO TIO3HUIINIO; TPHUOOPETEHHE O0YUaIOIIMMHUCS OTBITa Pa3HOOOPA3HOU JEATEIHLHOCTH,
MO3HAHUS W CAMOIIO3HAHUS; KJIIOUEBHIX HABBIKOB, MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BHUJIOB JESITEIBHOCTH (HAaBBIKOB PELICHUS MpoOJieM, MPUHATUS pElleHUl, MOoucKa,
aHanmM3a W 00paboTku HMHQOpPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB H3MEpEHUH,
COTPYAHUYECTBA, 0€30MMACHOTO OOpAIIEHUsI C BEIIECTBAMH B TTIOBCEIHEBHOMN KU3HH).

B pesynbrare ocBoeHHs y4eOHOM MUCHUIUIMHBI OOYYaIOLIUMHCS JOJDKEH:
o0agaTh OOIIMMHU KOMITETEHLUSAMH, BKIIOYAIOIUMHU B €051 CTIOCOOHOCTD:

OK 1. TloHuMaTh CyIIHOCTh M COLMAJIBHYIO 3HAUMMOCTh CBOeW Oynyumied mpodeccuw,
IIPOSIBIIATH K HEH YCTOWUYMBBINA MHTEPEC.

OK 2. OpraHuzoBbIBaTh COOCTBEHHYIO JEATEIBHOCTH, BBIOMPATh THUIIOBBIE METOIBI H
CHOCOOBI BBIITOJIHEHUSI TPO(GECCHOHATIBHBIX 33/1a4, OLEHUBATh UX 3(PPEKTUBHOCTH U KaueCTBO.

OK 3. [lpuHuMaTth pemieHus B CTaHIAPTHBIX M HECTAHAAPTHBIX CHTYAlUsSX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiATh MOMCK U UCIOJb30BaHUE HMH(OpMAIMHM, HEOOXOAUMOW st
3¢ ()EKTUBHOTO BBHIMOTHEHUST MPOGECCHOHANBHBIX 3a/1ad, MTPO(PECCHOHATEHOTO U JIMYHOCTHOTO
pa3BUTHS.

OK 5. Hcnonw3oBaTh  HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTMH B
npodecCHOHATBLHOM 1eATEIHOCTH.

OK 6. PaGortath B KOJJIEKTHBE W KOMaHJE, A((HEeKTHBHO OOIMATHCA C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTENISIMHU.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaH[blI (ITOAYUHEHHBIX),
pE3yJIbTaT BBHINOJIHEHUS 3aJaHUM.
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OK 8. CamocTosaTenbHO ompenensiTh 3agaud NPo(HECCHOHATLHOTO W JIMYHOCTHOTO
pa3BUTHA, 3aHUMAThCcd  CcamMoO0Opa30BaHUEM, OCO3HAHHO  IIJIAaHUPOBaTh  IOBBILICHHE
KBaJTM(PHUKALINH.

OK 9. OpueHTrupoBaThCsl B YCIOBHSAX YaCTOH CMEHBI TEXHOJOTHUH B MPOeCcCHOHATBHOM
JESTEIBHOCTH.

o0nanare mpohecCHOHATFHBIMA KOMITETEHITUSMHE, BKITFOUAIOIUMU B ce0sl CTOCOOHOCTH:

IIK 1.1. IIpoBOaUTH NMpHEMKY BCEX BUIOB CKOTA, NTUIBI U KPOJIUKOB.

I1K 1.2. I[Tpou3BoauTh yOO# CKOTa, MTHIIBI U KPOJIUKOB.

I1K 1.3. Bectu nporecc nepBUYHOM repepabOoTKH CKOTa, ITUIIBI M KPOJIUKOB.

IIK 1.4. O6ecnieunBaTh pabOTy TEXHOJOTHUYECKOTO OOOPYIOBaHUS IMEPBUYHOTO IeXa U
NTHUIlEIIeXa.

[1K 2.1. KoHTponupoBaTh Ka4€CTBO CHIPhsI U MOTyPabpUKaToB.

[1K 2.2. Bectu TeXHOIOTHYECKUN TTPOIECC 0OpaOOTKH MPOIYKTOB YOOs (TI0 BUIAM).

I[IK 2.3. Ob6ecneunBaTh pabOTy TEXHOJIOIMYECKOro OOOpyIOBaHMS B  IIexax
MSICO’KHPOBOTO KOPITyca.

I[IK 3.1. KouTpomupoBaTh KayecTBO CHIPbs, BCIOMOTATEIbHBIX MaTEpHAJIOB,
nosrypabpuKaToOB ¥ TOTOBOW MPOTYKITHH IPHU MPOU3BOICTBE KOJIOACHBIX M KOIMTYCHBIX U3]ICITHIA.

1K 3.2. BecTu TEXHOJIOTHYECKHI MTPOIIECC IPOU3BOJICTBA KOTOACHBIX M3/ICITHIA.

[IK 3.3. Bectu TeXHOIOTMYECKUI MPOLIECC MPOU3BOJCTBA, KOMUEHBIX HU3ACIHN U
nosypaOpuKaToB.

[1K 3.4. ObecneunBaTh pabOTy TEXHOJIOTUYECKOTO 00OPYIOBAHUS TSl IPOU3BOICTBA
KOJIOACHBIX M3/EIHA, KOITYEHBIX N3N 1 oy(hadpuKaToB.

B pesynbrate ocBoeHUsI y4eOHOM TUCIUTUTMHBI 00yYarOIIUNACS TOJKCH YMETh:

- IPUMCHATDH OCHOBHBIC 3aKOHBbI XUMHUHU JJISA peICHUA 3a1a4y B O6HaCTI/I
poeCCUOHATILHOM JIeATEIbHOCTH;

- UCIIOJIB30BaTh CBOICTBA OpraHN4YC€CKUX BCHICCTB, AUCIICPCHBIX W KOJUIOMWAHBIX CHUCTEM
JUTSL OITUMM3AIIMK TEXHOJIOTHYECKOTO TIPOIIecca;

- OIMCBIBATE YPABHCHUAMU XHUMUUYCCKHUX pCaKHI/Iﬁ IIPpOLECChI, JIC)KAIIIUC B OCHOBC
IMPOMU3BOJACTBA MPOJOBOJILCTBECHHLIX IPOAYKTOB;

- MPOBOJIUTH PACYETHI 10 XUMUYECKUM (POpMYJIaM U YPAaBHEHUSIM PEaKIUU;

- UCTIOJIb30BaTh JIAOOPATOPHYIO MOCYAY U 000PYI0BaHUE;

- BBIOUPATh METOJT M XOJI XUMUYECKOTO aHAIN3a, MO0UPATh PEAKTUBBI U alapaTypy;

- IPOBOAUTH KAYECTBCHHBIC PCAKIIMN HA HCOPTAaHNUYCCKUC BEIICCTBA U MOHBI, OTACIIbHBIC
KJIACChI OPTAaHUUECKUX COCTUHEHHIA;

- BBITTOJIHATH KOJTMYECTBEHHBIC pacUeThl COCTaBa BEIIECTBA M0 Pe3yJIbTaTaM H3MEPEHHUIA;

- co0II01aTh TIpaBUIIa TEXHUKU O€30MaCHOCTH MPH paboTe B XUMHUECKOH 1abopaTopHH.

B pe3ynbrate ocBoeHMs yueOHOM TUCIUIUIMHBI 00y4YaromUNCs 10JIKEH 3HATh:

- OCHOBHBIEC TIOHATHS U 3aKOHBI XUMMWH;

- TEOPETUYECKHE OCHOBBI OPraHMUECKOM, (PU3NUECKOM, KOJUIOUAHON XUMUU;

- TIOHATHE XMUMHAYECKON KMHETHKHU U KaTalau3a;

KJIaCCU(PUKALMIO XUMUUECKUX PEAKLIUH U 3aKOHOMEPHOCTH UX MPOTEKAHMS;

oOpatuMble U HEOOpaTHMble XUMHYECKHE pPEaKIMH, XHUMHUYECKOe paBHOBECHUE,

CMEIIeHHE XUMUYECKOTO paBHOBECHS MO JEHCTBUEM pa3IUnYHbIX (DaKTOPOB;

- OKHCIIUTEJIbHO-BOCCTAHOBUTEbHBIE PEAKINH, PEAKIIUN HOHHOTO 0OMEHa;

- TUJPOJIA3 COJIEM, JUCCOLMALIMIO JIEKTPOIUTOB B BOAHBIX PacTBOpax, MOHATHE O
CWJIBHBIX U CJIa0BIX AJIEKTPOJINTAX;

- TeTI0BOM 3P PEKT XUMUYECKUX PEaKIUi, TEPMOXUMHYECKHUE YPABHEHUS;

- XapaKTEPUCTUKHU Pa3INYHBIX KJIACCOB OPraHMYECKUX BEIECTB, BXOIALIUX B COCTaB
CBIPbsl U TOTOBOMW MHUILEBON ITPOTYKLIHH;
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- CBOMCTBA PACTBOPOB M KOJUIOUAHBIX CUCTEM BBICOKOMOJIEKYJISIPHBIX COCIMHECHNUI;

- IACHEPCHBIE U KOJUIOMIHBIE CUCTEMBI ITUILEBBIX TPOIYKTOB;

- pOJIb U XapaKTEPUCTUKU ITOBEPXHOCTHBIX SIBJICHUN B IPUPOJHBIX U TEXHOJOTMYECKUX
mpoueccax;

OCHOBBI aHAJINTUYECKON XMMHH;

OCHOBHBIE METO/Ibl KJIACCUYECKOT0 KOJIMYECTBEHHOI'0 ¥ (PU3MKO-XUMHUYECKOr0 aHAIIN3A;
Ha3HAYEHUE U MPaBUJIa UCIIOIB30BaHMS JTa00OPaTOPHOTO 00OPYIOBAHUS | alllapaTyphl;
METO/Ibl ¥ TEXHUKY BBIITOJIHEHUS XUMUUYECKUX AHATIU30B;

npueMbl 6€30MaCHOM paboThl B XUMUYECKOH JIAOOPaTOPHH.

1.4 O6mast Tpy10eMKOCTh JUCITHINJIMHBI

MakcumanbHOM yueOHON Harpy3ku oOy4arorierocs (Bcero) 162 gacos, B TOM 4ucIIe:
- 00s13aTENIBHON ayIUTOPHON yueOHOM Harpy3ku oOydaromnierocs - 108 yaca;

- KOHCYJIbTAIUH - 2 Yaca,

- CaMOCTOSITEIBHOM paboThl 0Oy4daromerocs - 52 Jaca.



2 CTPYKTYPA U COIEPXKAHUE YYESBHOU JUCHUTLIAHBI

2.1 O0béM TUCHMIIMHBI M BUAbI Y4eOHbIX 3aHATHIH

O0BEM yacoB

Bun yuebnoit pabotbl cemectp® UTOTO
1/3 2/4
MakcumajibHas yueOHass Harpy3ka (Bcero) 72 90 162
Oobs13aTesIbHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 48 60 108
B TOM YHCJIE: TEOPETUYECKOE OOyUCHHE 16 30 46
1a00paTOPHBIE 3aHATHS 32 30 62
CamocrosiTesibHas padora odyuyaromerocs (Bcero) 24 24 48
B TOM YHCJIE: CAMOIIOATOTOBKA I10 MaTepHaiaM YdeOHBIX MOCOOHi
U y4eOHUKOB, TIOATOTOBKAa K JaOOpaTOpHbIM U 24 24 48
MPAaKTHYECKUM 3aHITUSAM, KOJUIOKBHYMaM, TEKYIIIEMY
KOHTPOJIIO M T.JI.
Koncyabranun - 6 6
IIpoMe:kyTouHasI aTTECTALUS
(3aueTt, nudpepeHIUPOBaHHBIN 3aUET, IK3AMEH ) ) IGAMEI | IGaMen

* 1, 2 cemecTp - IPU CPOKE MOTYUESHHS CPETHETO MPOodeccnoHaIbHOTO 00pa3oBaHus IO
IporpaMMam TOrOTOBKH CICIIHAUCTOB cpeHero 3BeHa 2 roaa 10 mecsies;
3,4 cemecTp - IpU CPOKE MOIYUYCHHUS CPEIHETO MPO(ECCHOHATLHOTO 00pa30BaHMsI 1O

nmporpamMmmam IOoATOTOBKH CIICIaJIMCTOB CpCaHCro 3BCHaA

3

roga 10

MCCAILICB.




2.2 TemaTuuyecKuii NJIAH U coiepPKaHMe THCHUTITHHBI

HaumenoBaHue Conep:xxanue yueOHOT0 MaTepuaJia, 1ad0paTOpHble U NPAKTHYECKUE 3aHATHS, O0beM yacoB | YpoBeHb
pa3iesioB U TeM caMoCTOsITe/IbHAsE padoTa padora 00y4alIuxcs 0CBOEHMS
1 2 3 4
Pazmen 1 OcHoBHbIe noHATHSA XuMHnu. Kitaccuukanus u cBoiicTBa HEOPraHUYeCKUX coeTMHEHU
Tema 1.1 BemectBo. ATom. Monekyna. XUMHUYECKUN SKBUBAJICHT. XUMUYECKUH 351eMeHT. Aiotponus. [IpocTteie u 1 1
OCHOBHBIE MTOHATHUS U |CIIOKHBIE BellecTBa. KauecTBEHHBIN W KOJTMYECTBEHHBIH COCTAB BelIeCTB. XUMHUUECKUE 3HAKU 1 (DOPMYIIBI.
3aKOHBI XUMHU OTtHOCUTENbHBIE aTOMHAs U MOJIeKy IsipHast Macchl. KonmnuecTBo BemecTBa. CTexuoMeTpus. 3aKoH
COXPaHEHHs Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHOM CTPYKTYpBI. 3aKOH
ABOrajpo M CIeJCTBHUs U3 HEr0. 3aKOH 3KBUBAJICHTOB
JlaboparopHas paboTta. 3HAKOMCTBO C TIPaBUJIAMH TEXHUKH 0€30MACHOCTH MPH paboTe B XUMUYECKOH 2 2
nmaboparopuun. O0opynoBaHHE XHMHUYECKOH JabopaTopun. Pacduers mo xummdeckuM GhopMyiam
YPaBHEHUSIM PEAKIUI.
CamocrosTenpHast paboTa 00yyaromuxcs: CaMOIIOATOTOBKA [0 MaTepuanaM y4eOHBIX IOCOOMH | 2 3
y4eOHUKOB, MOJATOTOBKA K J1a0OpaTOpHBIM 3aHSTHSIM, TEKYIIEMY KOHTPOIIIO | T.JI.
Tema 1.2 Crpoenune aroma u [lepuogmueckwuii 3akon J[.M.MenneneeBa. M3oronbl. CTpoeHHE MEKTPOHHBIX 000I0YEK 4 1
CrpoeHue BelecTBa. |aTOMOB 3JIEMEHTOB MalbIX M OoyblINX mepuojoB. MoHHas xuMudeckas cBs3b. KoBajeHTHas XuMUUecKas
[leproamueckuii 3aKoH |CBsA3b. MexaHU3M 00pa30BaHUSl KOBAJICHTHON CBA3M (OOMEHHBIH W JTOHOPHO-aKIEeNTOpHBIH). [loHsTHE O
J.11.MenneneeBa KOOPJAMHAIMOHHOW cBs3u. KoBajeHTHBIE TOJSpHAS M HEMOJSIpHAs CBsi3u. KpaTHOCTh KOBaJE€HTHOM CBSI3U.
Mertamnnueckasi cBsi3b. OU3NUECKHE CBOMCTBA METaNIOB. ATperatHble COCTOSHHUS BEIIECTB U BOJOPOJHAS
cBs13b. TBeploe, )KUAKOE U razo00pa3HOe COCTOSHMA BellecTB. BHyTpH- 1 MeXMOIEKyIsIpHas BOJOPOAHAs
cBs3b. [IoHATHE O AUCIIEPCHBIX CHCTEMAX.
CamocrosiTenpHas padoTa OOyYalOIIMXCS: CAaMOIIOATOTOBKA 10 MarepuajiaM  y4eOHBIX  [OcOOUMH | 2 3
y4eOHHUKOB, MOJATOTOBKAa K Ja0OpaTOpHBIM 3aHSATHSIM, TEKYILEMY KOHTPOJIO H T.1..
Tema 1.3 Oxcuasl u ux cpoiictBa. CoseoOpasyroliue U HecoseoOpasyromue okcuibl. OCHOBHBbIC, aM(OTEpHbIE U 5 1
Knaccupukanus  |KucinoTHBIE OKCHABI. XHMHYECKHE CBOMCTBa OKCHIOB. Ilomyuenue oxcumoB. OCHOBaHUS M MX CBOWCTBA.
Heopraundeckux  [OCHOBaHHMSA Kak JJIEKTPOJMUTHI, MX KiIacCHpHKAUWs IO pa3IMYHBIM NpHU3HAKaM. XHUMHYECKHE CBOMCTBa
COEIMHEHNH U NX OCHOBaHM B CBETE€ TEOPUU DIIEKTPOJIUTHUECKON Juccoumanuu. Pa3iolkeHue HepacTBOPUMBIX B BOJIE
CBOICTBa ocHoBaHUH. OCHOBHBIE CHOCOOBI TOJNyYeHHS OCHOBaHWH. AM(oTepHble OCHOBaHMA. KHCIOTBI M uX

cBoiicTBa. KHCIOTHI Kak AJIEKTPOIUTHL, UX KIACCU(PUKAIUSA IO Pa3TUYHBIM IPHU3HAKAM. XUMHYECKUE
CBOMCTBa KHCJIOT B CBETE TCOPHUH DICKTPOIUTHICCKON aucconmanuu. OCHOBHBIC CITIOCOOBI MTOTYICHIS
kucinoTel. Conu u ux cBoiictBa. Colu Kak AeKTponuThl. COIu CpeaHUEe, KUCTIble 1 OCHOBHbIE. XUMHUUECKHE
CBOICTBA COJIE B CBETE TEOPUH AIEKTPOJIUTHUECKON Aucconuanuu. [ uapomaus comnei.




HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOTro MaTepuaJia, J1ad0paTOpHble U NPAKTHYECKUE 3aHATHS,
caMocTosiTeJIbHAsI padoTa padora 00y4aouxcs

O0BbeM yacoB

YpoBenb
OCBOEHHS

Jlaboparopras pabora. [lomydenue u cBOMCTBa KJIIACCOB HEOPTAHWMYECKUX COCTUHEHHUN: OKCH/IOB,
OCHOBAHHM, KHCJIOT, aM(OJIUTOB, COJICH
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CamocTosiTenbHas pabota oOyuaronuxcs. [IoIroToBka K 3aHATHSM IO BBINIEIECPESUUCICHHBIM TEMaM.
CocraBneHue ypaBHEHUN peakiuii A1 B3aUMOICUCTBUM KIIaCCOB HEOPTraHMYECKUX BEILIECTB.
MeTtaiibl 1 HEMETAJUIEL.

Paspea 2

OcHOBHbBIE NOHATHS] OPTAHMYECKOI XMMUM U TEOPHsI CTPOEHUS
OPraHuYecKUX CoeTMHEHU N

Tema 2.1
Teopus ctpoeHus
OpPTraHUYECKUX

coenuHeHui A. M.

Bbyrnepoga.

OCHOBHBIE TIOJIOKEHHSI TEOPHH XUMHUYECKOTO CTpoeHHs. M3omepust u m3oMepbl. XuMudeckue GopMyibl U
MOJIEJIM MOJIEKYJI B OPraHUYECKOM XUMUMU.

CamocrositensHas padota oOyuaromuxcs. [Ipenmer oprannueckoit xumud. [Iprupo/HbIe, HCKYCCTBEHHBIE U
CHUHTETHYECKHE OpraHnyecKue BemecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHUUYECKUMU.
Banentaocts. XMMHYECKOE CTPOCHUC KaK TTOPAJOK COCOIMHCHUSA aTOMOB B MOJICKYJIBI 110 BAJICHTHOCTH.

Tema 2.2
Knaccudukarus
OpPraHUYECKUX
BEIIIECTB.

VYT1eBoopoAbl U UX MPUPOIHBIE UCTOYHUKH. AJKaHbl. AJKeHbl. OTuieH. Jluens! u kayuyku. [lonarue o
JUEHAX KaK YrJIEBOAOPOAAX C ABYMs JBOWHBIMH CBA3SIMH. CONpsKEHHbIE TUEHBI. ATKUHBL. AIICTHIIECH.
Apensl. benson. Tonyoun. [IpupoaHbie HCTOYHUKH YTIEBOAOPOIOB.

Jlabopatopnas padoTa. [lomydeHue u cBOWCTBA YTIEBOAOPOIOB.

Kucnopoaconepxaiiye opraHuuecKue CoeIMHEHHUS.

Cruptsl. [IpuMeHeHre dTaHOMIa HA OCHOBE CBOMCTB. [ IMIIEpHH KaK MPEICTaBUTEIh MHOTOATOMHBIX CIIPTOB.
KauecTBennas peaknus Ha MHOroaToMHbIe ciupThl. [Ipumenenue rimnepuna. @enon. [Ipumenenne genona
Ha OCHOBE CBOMCTB. Aunbaeruabl. llomydyeHue anpIeruioB OKHCIECHHUEM COOTBETCTBYIOIIUX CIUPTOB.
[Mpumenenue Qopmanbaeruia Ha OCHOBE ero cBorcTB. KapOoHoBble KHCIOTHI [lonyueHue kapOOHOBBIX
KHUCJIOT OKHCIIEHHEM allbJIETUJI0B. XUMHUYECKHE CBOWCTBA M NMPUMEHEHHE YKCYCHOW KHCIOThI. Briciiue
JKUPHBIE KUCJIOTHI Ha TPHUMEpPe NaJIbEMUTUHOBOH M crteaprnHOBOW. CrnoxHble 3(upbl u >kupbl. CIIOXKHBIC
3¢upsl B Ipupoje, ux 3HadyeHue. [IpuMeHeHne CIIOKHBIX 3(QHUPOB HA OCHOBE CBOMCTB. JKUPBI KaK CIIOXKHBIC
a¢upsl. Kinaccupukanus xupoB. XMMHUSCKHUE CBOMCTBA KUPOB: THIPOJIM3 U THAPUPOBAHUE JKUIKUX JKUPOB.
[IpumeHeHne >KUPOB Ha OCHOBE WX CBOWCTB. Mputa. YrieBoibl. YTJIEBOABI, HX KilacCU(UKAIUS:
MOHOcaxapHbl (IoKo3a, Gpykrosa), Aucaxapuibsl (caxapos3a) W mojucaxapuisl (Kpaxmai M LEeJUTIoN03a).
XWMHYECKHE CBOMCTBA TIIIOKO3EI. [I[pMeHeHre TITFOKO3bI Ha OCHOBE CBOMCTB. 3HaUEHUE YTIIEBOJOB B KUBOM
MPUPOJIE U )KU3HHU YEJIOBEKA.

J'Ia6opaTopHa$[ pa60Ta. HOHy‘lGHI/IC M CBOICTBA KHCJIOPOACOACPIKAIIUX OPraHUYCCKUX CO@,Z[I/IHGHI/Iﬁ.




HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOTro MaTepuaJia, J1ad0paTOpHble U NPAKTHYECKUE 3aHATHS,
caMocTosiTeJIbHAsI padoTa padora 00y4aouxcs

O0BbeM yacoB

YpoBenb
OCBOEHHS

A3zoTcoaepikaiiire opranuyeckue coequuenus. [lonumepsl.

Awmunbl. Anrdatndeckre aMiUHbI. AHWIMH KaK OpraHHYecKOe OCHOBAaHHE.

AMPHOKHUCIIOTBI. AMHWHOKHCIOTH Kak aMmdoTepHble AU(PYHKIMOHATBHBIE OPTraHWYECKHe COEAMHEHUSI.
[lenTunHas cBsA3p u monunentuAsl. [IpuMeHeHne aMUHOKHUCIOT Ha OCHOBE CBOMCTB. bemku. CTpykTypa u
XHMHUYeCKUe cBoiicTBa OenkoB. buonormueckue Gpynkiyuu 6enkoB. [Tomumepsl. benku n monmcaxapuabl Kak
ouononumepsl. [lnactmaccel. [lonyueHne MONMMEpPOB peakUUel TMONMMEpU3ald M TOJHKOHICHCAIIWH.
TepMmomnacTuyHble M TEPMOpEaKTUBHbIE ILTacTMacchl. IlpeacraButenu mmactMacc. BonokHa, ux
knaccudukamnys. [lomydenne BonokoH. OTAeNbHBIC TPEACTABUTENN XUMIYECKUX BOJIOKOH.

1

JlaboparopHas paboTta. CBOHCTBa a30TCOMEPIKAIINX U BEICOKOMOJIEKYIISIPHBIX COSIMHEHUH.

CamocrosTenpHast pabota odyuatomuxcs. IloaroroBka K 3aHATHAM IO BBIIIENICPEUUCICHHBIM TEMaM.
CocraBneHue ypaBHEHUN peakUuil AJis1 B3aUMOJEHCTBUN KJIACCOB OPIaHMYECKHUX BEIIECTB.

Pa3zpen 3

Oo0mas xumus. TeopeTnueckne 0cCHOBBI PU3NYECKOH M KOJIOMIHON XUMHUIA

Tema 3.1
XUMHUYUECKUE PEAKIUH

Knaccudukanuss XMMHYECKHX peakiuil. ['OMOreHHbIe U TI'eTEPOreHHbIE PEAKIMU. DK30TCPMHUUYECKHUE U
SHIOTEpPMUYECKHE peakiuu. TeruoBoil A(h(eKT XUMHYECKUX peakiuil. TepMOXHMMHUYeCKHe YpaBHEHUS.
Karanus. ['oMoreHHbIe U rereporeHHble KaTanu3aTtopel. Katamutuueckue sapl. UHTHOUTOPBL

CkopocTh XUMHUYECKUX peakiuid. [IoHATHE 0 CKOPOCTH XMMHYECKHX pEeakKIfil. 3aBHCHUMOCTb CKOPOCTH
XUMHUYECKUX PEaKIUH OT pa3iMyHBIX (PaKTOPOB: MPHUPOABI PEArHpPYIOIIUX BEIISCTB, MX KOHIEHTPAIIWH,
TEMIEpPaTyphl, TOBEPXHOCTH CONPHUKOCHOBEHHS W WCIONB30BaHMUs KaTanmuzatopoB. (OOparuMocTts
XUMHUYECKUX peakiui. OOpaTMble U HEOOpaTUMbIE PEaKIMH. XHUMHUYECKOE PaBHOBECHE W CIOCOOBI €ro
cmentenus. [Ipunnun Jle [larense

JlaGopatophas pabora. CKOpOCTh XUMHUECKHX peakiui. XUMUYECKOE PaBHOBECHE.

CamocrosiTennbHasi paboTta 00ydaroONMXCsA: CaMOMOATOTOBKA [0 MaTepuanaM  y4eOHBIX  mocoOuit  u
yT-Ie6HI/IKOB, IIOArOTOBKA K Ha60paTOpHBIM u NMPAKTUYCCKUM 3aHATUAM, KOJUIOKBUYMaM, TEKYILIEMY
KOHTPOJIIO U T.JI..

Tema 3.2
Bona. PactBopsl.
OnekTponuTudecKas
JUCCOLMALHS

Boga. Pacteopsl. PactBopenune. PactBopumocTs BemecTB. HacbllieHHbIE, HEHACHIIIEHHBIE, IEPECHILICHHBIE
pacTBOpHL. 3aBHCHMOCTb PAaCTBOPHMOCTH Ta30B, KUAKOCTEH M TBEPIBIX BEIIECTB OT PA3JIMYHBIX (PAKTOPOB.
MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA, MOJIAPHAs ¥ SKBUBAJICHTHAs KOHIIEHTPALlUU PaCTBOPOB.

ONEeKTPONIUTHYECKAsT AUCCONMALUSA. ODJIEKTPOIUTHI U HEINIEKTPOMUTHI. ODIEKTPOJIUTHYECKAs AMCCOIMALIUS.
MexaHu3Mbl 3JIEKTPOJIMTUYECKON ITUCCOLMALMH JUISl BEIIECTB C PA3JIMYHBIMU TUIIAMM XUMHUYECKOH CBS3U.
l'unpatupoBaHHbIe U HErWAPAaTUPOBAHHBIE MOHBI. CTENEHb ANEKTPOIUTHUECKON aucconuanuu. CuibHbIe U
ciabble 271eKTpoiuThl. OCHOBHBIE IIOJIOKEHHUS TEOPHUU DICKTPOJIUTHYECKOM nucconuanuu. Kucnotsl,
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HaumenoBaHue Conep:xanue yueOHOTro MaTepuaJia, J1ad0paTOpHble U NPAKTHYECKUE 3aHATHS, O0beM yacoB | YpoBeHb
pa3aesioB U TeM caMocTosiTeJIbHAsI padoTa padora 00y4aouxcs 0CBOEHMS
OCHOBaHUS U COJIM KakK dJEKTpoJHTHL. MoHHBIE peaknuu B pacTBopax. Juccommanus Bonasl. BogoponHsiid
MoKa3arteb.
Jlabopatopnas pabora. [IpuroroBnenue pacTBOpOB. 4 2
Jlabopatophas pabota. oHHbIe peakuuu B pacTBopax. Mi3amepeHne BOJOPOAHOTO TOKA3aTesl.
CamocrosiTenbHas paboTta 00ydYarONmMXCs: CaMOMOATOTOBKA [0 MaTepuanaM  y4eOHBIX  mocobuil  u 2 3
y4eOHUKOB, TMOATOTOBKA K J1a0OPaTOPHBIM M TPAKTHYECKUM 3aHATHIM, KOJUIOKBUYMaM, TEKYIIEMY
KOHTPOJIIO U T.1..
Tema 3.3 Crenens okucineHus. OKUCIUTENs U BOCCTaHOBIEHUE. BoccTaHOBUTEND U OKMCIeHHE. MeTos 3JeKTPOHHOTO 2 1
OxuCANTENBHO- Oananca JUIsl COCTaBIICHHS YPaBHEHUI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA. DIEKTPOXUMHUUECKUE
BOCCTAaHOBUTEIIbHBIC |MTPOLECCHI. | albBAHNYECKUI SIEMEHT. DJIEKTPOIH3
peakuu JlaboparopHras paboTta. OKHCIUTETHHO-BOCCTAHOBUTEIBHEIE PEAKITHIH. 2 2
CaMmocTosTenbHas pabotra 00ydarolmMXCs: CaMOIMOATOTOBKA [0 MaTepuanaM  y4eOHBIX  mocobuid u 2 3
yu4eOHUKOB, TMOATOTOBKA K  Ja0OpaTOpHbIM W  TNPAKTHYECKUM 3aHATHSIM, KOJJIOKBUYMaM, TEKYIIEMY
KOHTPOJIIO U T.]I..
Tema 3.4 [ToBepxHOCTHBIE siBiIeHUs. PoJIb MOBEpXHOCTH B OHMONIOTMYECKHX mpolieccax. [loBepXHOCTHAs JHEpPTHsL. 4 1
IToBepxHOCTHBIE IToBepxHocTHOEe  HarspkeHUE. [lOBEpXHOCTHO-akTHBHBIE  BemlecTBa. lloBepXHOCTHast ~ aKTUBHOCTb.
ABJIeHUS B IPUPOAHbIX | CopOuMoHHbIe siBIEeHUS. Buapl copOumu. AnpcopOuusi W BIMSHHE Ha Hee pPa3IUYHBIX (aKTOPOB.
Y TeXHOJIOTHYeCKUX |OcoOECHHOCTH CcOopOuMU  3eKTpoiauTOB. MoHHbI 00MeH. MoHUTBI ¥ UX  (PUHMKO-XMMHYECKUE
npoiieccax xapakTtepucTuku. MoHHBII 0OMeH B nipupojie U TexHuke. OcoOeHHOCTH aJcopOIMU Ha MTOBEPXHOCTH
paszena XHUIAKOCTh - TBepoe Teno. CMadnBaHue.
Jlaboparophas padota. COpOIMOHHBIC SBICHHUSL. 4 2
CamocrosTenpHast paborta oOyuaromuxcs. [101roToBka K 3aHATHSIM 110 BHILIIETIEPEYHUCICHHBIM TEMaM. 3 3
Tema 3.5 Kiraccudukarus aucnepcHbIXx cucteM. KoJmouIHO-IUCIIEPCHBIE CUCTEMBI, WX KIIaCCH(UKAIUS M CIIOCOOBI 4 1
HducnepcHble u nony4yeHusi. ONTHYECKHME M MOJICKYJIIPHO-KMHETHYECKHE CBOMCTBA AMCIEPCHBIX CUCTEM. MuLemspHas
KOJIJIOM/IHBIE CUCTEMBI |TEOPHUS CTPOSHHS KOJUIOMHBIX PACTBOPOB. Y CTOHYMBOCTE M KOATYJISIINS KOJUIOMIHBIX CHCTEM
JlabopaTopHas padoTa. [lonyueHre u CBOHCTBA KOJUTOMIHBIX CHCTEM 4 2
CamocrosiTensHas padota o0ydaromuxcs. [loaroroBka K 3aHATHIM 1O BBIIETIEPEUNCICHHBIM TEMaM. 3

Tema 3.6
CBoiicTBa pacTBOPOB H

OObmast xapakTepuUCTHKa BbICOKOMOJNEKYsApHbIX coeannenuii (BMC). O6pasoBanue pactBopoB BMC.
CaoiicTBa 1 ycroitunBocts pactBopoB BMC. benku kak kosonzsl. ['enu u cryaHu.
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HaumenoBaHue Conep:xanue yueOHOTro MaTepuaJia, J1ad0paTOpHble U NPAKTHYECKUE 3aHATHS, O0beM yacoB | YpoBeHb
pa3aesioB U TeM caMocTosiTeJIbHAsI padoTa padora 00y4aouxcs 0CBOEHMS
koutonaHelx cucreM |JlabopatopHas pabota. [lomyuenne u cBoiictBa pactBopos BMC. 4 2
BBICOKOMOJICKYJIIPHBIX | CaMocTOsATeNbHAsA paboTa o0ydaronmxcsi. [Ioaroroska K 3aHATHSM O BBIIIENIEPEUNCICHHBIM TEMaM. 3 3
COCJIMHEHUH
Koncynpranuum nmo remam pasznena 3 3
Paznen 4 OCHOBBI AHATUTHYECKON XUMHHU
Tema 4.1 [Ipenmer ananmuTHdeckoit xumuu. KadecTBeHHBIN 1 KONMMYeCTBEHHBIN aHann3. Kiaccudukanus XuMUIecKux 4 1
OcHOBHBIE METOIB! | METOJIOB aHam3a. TpeOoBaHUs K aHATUTHYECKUM PeakusiM. TOUHOCTh aHATUTHYECKUX OTPEICICHHIA.
KJIaCCUYECKOTO Knaccupukanus HHCTpYMEHTAJIbHBIX METOAOB aHanmm3a. (OOlacTH MpUMEHEHHs ONTHYECKUX U
KOJINYECTBEHHOTO M |CIIEKTPAIbHBIX METOJOB aHaiu3a. PedpakTomerpuss W HOISIPUMETpPUS B MHUIIEBBIX TEXHOJOTHSX.
(U3UKO-XUMUYECKOTO | DIIEKTPOXUMHUYECKHE METO/IbI aHaIH3a. XpoMarorpadusi.
aHanusa JlaboparopHast pabota. Ilpuembl Oe3omacHoil pabOTHI B XHMHUYECKOW Ja0OpaTopuu. 3HAKOMCTBO C 4 2
AHAJMTUYECKUM 000pyJOBaHUEM XHUMHUIECKOH TabopaToOpHu.
CamocrosiTensHas padoTta o0y4aromuxcs. [IoaroroBka K 3aHATHSIM 110 BBIIICTICPEUNCICHHBIM TEMaM. 4 3
Tema 4.2 [IpaBuna monp30BaHUS TEXHUYECKHMMU M aHAJMTUYECKUMH BecaMu. lIpaBuia M3MepeHuss TOUHOTO o0beMa, 4 1
Hasnauenuie v ipaBuiia |IpUTOTOBJICHHSI PAaCTBOPOB C TOYHOW KOHIEHTpaimed. TpeOoBaHUs, NpenbsBisieMble K CTaHAAPTHBIM
WCTIOJTb30BaHHUS BEIIECTBaM M CTaHAAPTHBIM pacTBopaM. IIpaBuia paboTsl Ha GOTOKOIOPUMETPE, pePpaKTOMETpe,
71a60paTOPHOTO noJsipumerpe, pH-meTpe.
obopynoBanus 1 |JlaboparopHasi pabota. [IpuroToBiIeHHE MEPBHYHBIX W BTOPUYHBIX CTaHIAPTHBIX PacTBOPOB. M3mepenue 4 2
anmaparypsl TUIOTHOCTH JKUJIKOCTEH.
CamocrositenpHas pabota o0y4aromuxcs. [IoaroroBka K 3aHATHIM O BBIIICTIEPEYHNCICHHBIM TEMaM. 4 3
Tema 4.3 Turpumerprdyeckuii MeToJ aHanu3a. 3aKOH SKBHUBAICHTOB. TOUYKa 3KBUBAJEHTHOCTH M CIHOCOOBI €€ 4 1
Meroap!l ¥ TEXHMKA |omnpeneiaeHus. BoaopoaHbIl NOKa3aTenb KAaK XapaKTEpUCTHKA KHUCIOTHOCTH BOAHBIX PAacTBOpoB. Meton
BBIITOJTHCHUA KHCJIOTHO-OCHOBHOI'O THTPOBAaHMU. PeaKHI/IH HeflTpaHPISa].[PIPI, IMPUMCHACMBIC PCEAKTUBBI, OIPEACIACMBIC
XUMUYECKHX aHAIN30B |BELIECTBA, HCIOIb3yeMble HHAWKATOPBl. MeETOd  OKHCIMTEIbHO-BOCCTAHOBHTENBHOTO  THUTPOBAHUS.
Honometpusi. OcoOEHHOCTH OTIpeIeNIeHUs] OKUCIIUTENICH U BOCCTAHOBUTEIICH. Y CIIOBHS TIPOBEICHUS
HMOJIOMETPUYECKUX ONPEAETICHUH.
JlabopaTtopHas pabota. CTarmapTusanus pacTBOPOB METOIOM HEHTpaTH3aIlnu. 4 2
Jlabopatopnas padora. CtannapTH3alys pacTBOPOB HOJIOMETPUIECKUM METOJIOM.
CamocrositensHas pabota o0y4aromuxcs. [IororoBka K 3aHATHSIM 10 BBIIICTIEPEYNCICHHBIM TEMaM. 4 3
Koncynbranuu mo temam pasnena 4 3
Bcero 162
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JJis XapaKTepUCTUKU YPOBHS OCBOEHHS yUeOHOT0 MaTepHalia UCTIONB3YIOTCS CICAYIONUE 0003HAUCHHUS

1. - o3HaKOMUTENBHBIN (Y3HaBaHUE paHee N3YICHHBIX 00BEKTOB, CBONCTB);

2. - penpOAYKTUBHEIH (BBITIOJIHEHUE NCATEIBHOCTH 10 00pas3ily, MHCTPYKIIMU WX TIOJ] PyKOBOJCTBOM);

3. - IPOJYKTUBHBIH (TNTAHUPOBAHUE U CAMOCTOSATENLHOE BHIMOIHEHHE I TEITILHOCTH, PEIlICHHE TPOOJIEMHBIX 3a/1a4.
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3 YCJOBHSA PEAJIM3AIIMA PABOYEHN ITPOT' PAMMBI JTUCIIUILIVHBI

3.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

3.1.1 Ilpu peanu3zanuu gab0opaTOpHBIX YUeOHBIX 3aHATHH 10 TeMaM: «[lonyuenue u
CBOMCTBA KUCJIOT U coJiei», «IlomydeHne u cBOMCTBA OPraHMYECKUX CoequHEHUN», «llomydenue
Y CBOMCTBA KOJUIOMJHBIX CUCTEMY,«IIpUrOTOBIIEHNE IEPBUYHBIX U BTOPUYHBIX CTaHAAPTHBIX
PacTBOPOBY — UCTIONB3YIOTCS TPYIINOBAsk AUKYCCHUS U pa300p KOHKPETHBIX MEPONPUATHIT

3.1.2 TIlepedeHb BUJIOB 3aHATHI, MPOBOJUMBIX B aKTUBHOW U HHTEPAKTUBHOMN

dbopmax:

Cemectp Bun 3anstus

AKTHBHbBIEC U HHTEPAKTUBHBIE (DOPMBI
MPOBEJICHUS 3aHATUN

I'pynmosas nuckyccus no remam: «llonydyenue u
3 JlaGopaTopHble 3aHATHST |CBOMCTBA KUCIIOT U cojeity, «[lomyuenue u
CBOMCTBA OPraHUYECKUX COCTUHECHUIN

3 JlaGopaTopHbIe 3aHATHS

COEIUHEHUN)

Pa300p KOHKPETHBIX CUTYAINil 110 TEMaM:
«[lonyueHue u CBOMCTBA KUCIIOT U COJIEI»,
«IlomyyeHnune u cBOMCTBA OPraHUYECKUX

4 JlaGopaTopHbIe 3aHATUS

I'pynnosas auckyccus no remam: «Ilomyuenue u
CBOMCTBA KOJUIOUJHBIX CUCTEM,
«IIpuroroBiieHHE NEPBUYHBIX U BTOPUYHBIX
CTaHJAPTHBIX PACTBOPOB»

4 JlaGopaTopHbIe 3aHATHS

Pa300p KOHKPETHBIX CUTYAIU 10 TEMaM:
«TonyyeHne u CBOMCTBA KOJUIOUAHBIX
cuctem», «lIpuroToBieHrue NepBUYHBIX U
BTOPUYHBIX CTaHAAPTHBIX PACTBOPOBY

3.2 TpedoBaHUsI K MUHMMAJIBHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecredeHUI0

Ne | HaumeHoBaHME IOMELICHUH [T IPOBEICHUS BCEX BHIIOB Anpec (MecTOIONIOKEHHNE)
n/m y4eOHOI IeaTeTbHOCTH, IPETyCMOTPEHHON YUeOHBIM TOMEICHUH JIIsi IPOBEACHHS BCEX
TUTAHOM, B TOM YHCJI€ TIOMEIECHHS JJIsl CAMOCTOSATENLHON BUJIOB Y4€OHOH JIeSITETLHOCTH,
paboThl, C yKazaHHEM MepPeYHst OCHOBHOTO MPEIyCMOTPEHHOH yueOHBIM MJIaHOM
00opyoBaHuUsl, y4eOHO-HATIISIIHBIX TIOCOOUH H
HCTOJIB3YEMOT'0 MPOrPaMMHOTO 00eCIIeYEeHHSI
1 Y4eOHast ayAMTOpHUs JICKIIMOHHOTO, JlaboparopHoro tuna | 394087, BopoHexckast 001acTh, T.

«JlaGopaTopusi XUMHI, TEKYIIIEro KOHTPOJIS H
MIPOMEKYTOYHOM aTTeCcTali, KOHCYIbTallMi KOMILIEKT
yueOHO Mebenn, KOMIIbIOTepHAsI TEXHHUKA C
BO3MOXKHOCTBIO MOAKIIOUEHHs K cetu "MHTepHeTr" n
o0ecriedeHneM JOCTyIa B 3JIEKTPOHHYIO
nHPOPMALMOHHO-00pa30BaTENLHYIO Cpeay,
WCIIONIb3yeMOe TIpoTrpaMMHOe obecrieuerne: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Snnexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice,
JIEMOHCTPAIMOHHOE 000pYIOBaHUE H y4eOHO-HATIISTHEIC
nocoOwusi, 1aboparopHoe 000pyIOBaHUE: MIKA(BI IS
XUMHYECKOH MTOCYBI M PEaKTHBOB, BBITSXKHOW MIKad,
pH-MeTps1, ciekTpooTOMETP, KOHAYKTOMETP,
CTaJIarMOMETP, TUTPOBAJILE YCTAHOBKH, BECBI

Boponex, yn. Muuypusa, a. 1, a.
159a
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TEXHUUYECKHUE, Ta30BBIC TOPEIIKHU, PEAKTHBHI,
nabopaTopHas Mmocy/a.

2 | YueOHas ayMTOpHs U CAMOCTOSITEILHON PabOThI: 394087, BopoHnexckas 0b6nacTs, T.
KOMIUIEKT y4eOHOI MeOelH, 1eMOHCTPAI[HOHHOE Boponex, yia. Mudypuna, 1. 1, a.
o0opynoBaHue, yaeOHO-HATIISTHBIE TTOCOOHS, 232a

KOMITBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO TIOIKITFOYCHUS
K cetn "MHTEepHET" M 0OecnieueHneM I0CTyIa B
ANEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENFHYIO
cpemy, UCTIOIh3yeMoe MporpaMMHoOe obecrieduernne: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Siugexc Bpaysep / Mozilla Firefox
/Internet Explorer, ALT Linux, LibreOffice.

3.3 UudopmanmnoHHoe odecnieyenne o0yueHust

OcCHOBHbIE HCTOYHUKHU:

1. Makcanosa JI. A. BbicokOMOJIEeKyIsIpHbIE COCTUHEHUS UM MaTepUaNIbl AJs MHUIIEBOI
MPOMBINIJICHHOCTH [3JIEKTPOHHBIN pecypc]: Yuebnoe mocodue /s CIIO / Maxkcanona JI. A.,
Aroposa O. XK. - Mocksa: UznatensctBo FOpaiit, 2020 - 220 [DU] [OBC HOpaiir]

2. MapteinoBa T. B. Xumus [3nextponHslii pecype]: YueOuuk u npaktukym s CIIO /
MaprteiHoBa T. B., ApramonoBa U. B., T'onynos E. b. ; nox o6mi. pexn. MapteiHoBoit T.B. -
Mocksa: U3natensctBo FOpaiit, 2020 - 368 [DU] [9BC IOpaiit]

JonojHUTeIbHbIE HCTOYHUKH:

1. AmapueB A. W. OOwmas u HeopraHuueckas Xumus. JlaGopaTOpHbI NpaKTUKyM
[anexTponHbIi pecypc]: Yuebnoe mocobue [Ins CIIO / AmapueB A. U., KazakoBa A. A.,
[esnunpina JI. B. - Mocksa: U3marensctBo KOpaiit, 2020 - 159 [DU] [DBC Opaiit]

2. MockBa B. B. Opranunueckass xumusi: 0a30Bble MPUHIUIBI [IJIEKTPOHHBIA pecypc]:
Yuebnoe nocodue st CIT1O / Mocksa B. B. - Mocksa: MU3narensctBo FOpaiit, 2020 - 143 [DU]
[9BC IOpaiit]

MeTtoauyeckue U31aHNUS:

1. Xumus [DneKkTpoHHBIH pecypc]: METOJUUYECKHe YKa3aHus JIi CaMOCTOSITeNbHOU
paboTel no aucuumiauHe "Xumusa" (MaTeMaTH4eCKU U OOIIMN eCTeCTBEHHOHAYYHbIN y4eOHbII
UK IS o0yvaroruxcs mo crenuaibHocTd 19.02.08 TexHomorus msca 1 MICHON MpOAYyKIUH /
Boponexckuii rocymapcTBeHHBIN arpapHsbiii  yHuBepcuteT ; [cocTt. O. B. Ileperonuas] -
Boponex: Boponexxckuii rocyaapcTBeHHbIH arpapHblii yausepcuret, 2018 [11T]

IHepuoauyeckue u31aHus

1. Kypuan ananutudeckort xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1946-

2. XXypnan ¢puzndeckoii xumuu / Poccuiickas akagemust Hayk - Mocksa: Hayka, 1934-

3. X¥MHUs B CETTbCKOM XO35HCTBE: €XKeMeCcSuHbIi xKypHan - M.: b.u., 1963-1987

4. XuMHSI 1 TEXHOJIOTHS MTUILEBBIX MPOIYKTOB. 19, XuMus : CBOJHBIN TOM:
pedepaTUBHBIN KypHAI: BHIITYCK CBOJHOTO ToMa / Poc. akaz. Hayk, Bcepoc. mH-T Hayd. U TEXH.
unpopm. (BUHUTH) - Mocksa: BUHUTH PAH, 2012-
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DJIeKTPOHHBbIE MOJHOTeKCcTOBBIe pecypcsl Hayunoii 6u6amorekn BI'AY (http://
library.vsau.ru/)

IlepeyeHsb TOKYMEHTOB, MOATBEPKIAIOITAX
HAJTH4YHe/MPaB0 UCTOJIb30BAHAS N (POBBIX
(3/1eKTpOHHBIX) O0ubanoTek, I5C
(3a mepro/1, COOTBETCTBYIOLINI CPOKY MOTYICHUSI

obpazoanms mo OOIT)
YueOHbrii | Ne HanmeHoBaHMe JOKYMEHTA € YKa3aHHEM Cpoxk peiicTBust
rox PEKBHU3UTOB
n/
i
2017/201| 1 Konrpakt Ne 633/11Y ot 04.07.2017 (OBC «JIAHb») 08.08.2017 — 08.08.2018
8
2 Konrpakt Ne 1305/1Y ot 29.12.2016 (3bC «ZNANIUM.COM)») 09.01.2017 — 31.12.2017
3 Konrpakt Ne 240/1Y ot 19.02.2018 (3BC «ZNANIUM.COM») 09.01.2018 — 31.12.2018
4 Kontpaxt Ne 587/11V ot 20.06.2017 («HarmmonansHbIH nrdpoOBOi 20.06.2017 — 20.06.2018
pecypc
«PyKoHTY)
5 Kontpakt Ne 1281/11Y ot 12.12.2017 (OBC E-library) 12.12.2017 - 11.12.2018
6 Horosop Nel01/H3B/2097 ot 28.03.2017 (HammonansHas snexTporHasi| 28.03.2017 -28.03.2022
oubanoreka (HOB))
7 AKT BBOJIa B DKCILTyaTaluio JnekTpoHHoi oubmmorekn BAY Ne 33 o1| Beccpouno
19.01.2016
2018/201| 1 Kontpaxt Ne 784/]1Y ot 24.09.2018 (OBC «JIAHbY) 24.09.2018 — 24.09.2019
9
2 Konrpakt Ne 240/1Y ot 19.02.2018 (OBC «ZNANIUM.COMp) 09.01.2018 — 31.12.2018
3 Kontpaxt Ne 1184/1Y ot 28.12.2018 (3bC «ZNANIUM.COM») 01.01.2019 —31.12.2019
4 KontpakT 626/I1Y ot 25.07.2018 (9BC FOPAIT) 25.07.2018 — 30.07.2019
5 I[0r0B9p Ha 0e3BO3ME3/IHOE UCIIONIb30BaHMe ponsBeieHmid B DbC 04.07.2018 — 31.07.2019
IOPAUT
Ne 4-11Y or 04.07.2018
6 Junensuonnsiii koHTpakT Ne 4319/18 627/]1V ot 25.07.2018 25.07.2018 — 25.01.2019
(OBCIPRbooks)
7 Jlunensuonnsiii koHTpakt Ne 1172/J1Y ot 24.12.2018 (3BC IPRbooks) | 25.01.2019 — 31.07.2019
8 KonTtpakt Ne 1281/11Y ot 12.12.2017 (3BC E-library PYH3B) 12.12.2017 - 11.12.2018
9 Kontpakt Ne 919/1Y ot 22.10.2018 (OBC E-library PYHOB) 22.10.2018 — 21.10.2019
10 | Horoeop Nel01/HDb5/2097 ot 28.03.2017, HanmonaneHas 3nekTponHasi| 28.03.2017 -28.03.2022
6ubnmnoreka (HOB)
11 | AxT BBOJA B 3KCIUTyaTanuio DiekTpoHHoi ondimorekn BI'AY Ne 33 o1| Beccpouno
19.01.2016
2019/202| 1 Konrpakt Ne 488/11Y ot 16.07.2019 (OBC «JIAHb») 24.09.2019 — 24.09.2020
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2 Konrpakt Ne 4204 35C/959/11V ot 24.12.2019 (OBC 01.01.2020-31.12.2020
«ZNANIUM.COM»)
3 Konrpakt Ne 1184/11Y ot 28.12.2018 (3bC «ZNANIUM.COM») 01.01.2019 — 31.12.2019
4 KontpakT 358//1Y ot 24.05.2019 (35C OPAIT) - CIIO 01.08.2019 — 30.07.2020
5 HloroBop Ha 6e3B03Me3HOC HCIIONB30BaHKE NIPOK3BeeHHIT B DBC 01.08.2019 — 30.07.2020
IOPAUT
Ne 7-1Y ot 11.06.2019
6 Konrpakt Ne 487/1Y ot 16.07.2019 (3BC IPRbo0ks) 01.08.2019 - 31.07.2020
7 Kontpakt Ne 919/TY ot 22.10.2018 (OBC E-library PYHOB) 22.10.2018 — 21.10.2019
8 KonTtpakt Ne 878/11Y ot 28.11.2019 (OBC E-library PYHDB) 28.11.2019 - 27.11.2020
9 Horosop Nel01/H3B/2097 ot 28.03.2017 (HammonansHas snexTporHasi| 28.03.2017 -28.03.2022
6ubnunorexa (HOB))
10 | Konrpakr Ne 416/1T ot 17.07.2019, DnexkTpoHHBIC (OPMBI 17.06.2019 — 16.07.2022
yueOHUKOB m3matenbcTB «lIpocBemienue», «Pycckoe CIOBOY,
«poda», «Benrana-I"pad» (CI1O)
11 | JlunensuonHsrit kouTpakt Ne 0622/35-19/466/1Y ot 02.07.2019 — 01.07.2022
02.07.2019(DnexTponHast OMbIMOTEKA N3AaTENHCTBA
«Axagemusi») (CI1O)
12. | Jlunensuonnsiii koutpakT Ne 761/J1T ot 17.10.2019 (DnekrponHbie 17.10.2019 - 16.10.2022
(dopmbryueOHUKOB M3narenbeTBa «IIpocsemenuer) (CI10)
13. | AxT BBOZA B 3KCIDTyaTanuio JiekTponHoi ondmmorekn BIAY Ne 33 o1 Beccpouno
19.01.2016
2020/2021| 1. | Koutpaxt Ne 503-/1Y ot 14.09.2020. (OBC «JIAHby) 14.09.2020 — 13.09.2021
2. | Konrpakt Ne 420436¢-959-/1V ot 24.12.2019. (OBC 01.01.2020 — 31.12.2020
«ZNANIUM.COM»)
3 Kontpakt Ne 775-1Y ot 29.12.2020. (3bC «ZNANIUM.COM») 01.01.2021 —31.12.2021
4. | Kourpakt Ne 391 ot 03.07.2020. (35C IOPAUT — (CIIO)) 01.08.2020 — 31.07.2021
5. | Kourpaxt Ne 392 ot 03.07.2020. (35C FOPAUT — (BO)) 01.08.2020 — 31.07.2021
6. | Koutpakt Ne 426-J1V ot 27.07.2020. 3bC (3BC IPRbo0kS) 01.08.2020 — 31.07.2021
7. | Kontpakt Ne 878/11Y ot 28.11.2019 (OBC E-library PYHDB) 01.01.2020 — 31.12.2020
8. | Kontpakr Ne 710/1Y ot 17.11.2020 (OBC E-library PYHOB) 01.01.2021 — 31.12.2021
9. | Horosop Ne 101/H25/2097 ot 28.03.2017 (HanmonansHast 28.03.2017 - 28.03.2022
anekTpoHHasOn6mmorexa (HIB))
10. | Konrpakr Ne 416/AT or 17.07.2019, Omnekrponnsie ¢dopmsr | 17.06.2019 — 16.07.2022
yueOHMKOB  m3parenscTB  «[IpocBemenue», «Pycckoe —cioBoy,
«poda», «Benrana- ['pad» (CIIO)
11. | JIunensuonHsid KoHTpakKT Ne 0622/3b-19/466/11Y ot 02.07.2019 - 01.07.2022

02.07.2019(DnexTpoHHast OMOIMOTEKA N3AATEIHCTBA

«Axagemusi») (CI10)

17




12. | Jluuensuonnsiit kouTpakT Ne 761/1T ot 17.10.2019 (OnextpoHHbIe 17.10.2019 - 16.10.2022
(dopmbryucOHUKOB m3natenscTBa «IIpocsemenuey) (CIIO)
13, Konrpakt Ne 643/1Y ot 21.10.2020. (Tepmunan ynaneHHOTO 21.10.2020 -.21.10.2021.
noctynal [HCXB)
14. | AxrT BBOZA B 3KCIDIyaTanuto JinekTponHoi onbmuorexkn BI'AY Ne 33 o1| Beccpouno
19.01.2016
2021/2022| 1. | Kontpakt Ne 358/1V ot 30.08.2021. (3BC «JIAHb») 24.09.2021 — 23.09.2022
2. | Kontpaxt Ne 775/11Y ot 29.12.2019. (9BC «ZNANIUM.COM») 01.01.2021 — 31.12.2021
3. | Kontpaxr Ne 612/11Y ot 27.12.2021. (3BC «ZNANIUM.COM») 01.01.2022 — 31.12.2022
4. | Konrpakt Ne 341/1Y ot 05.08.2021. (3BC IOPAUT — (CIIO)) 01.08.2021 — 31.07.2022
5. | Konrpaxt Ne 340//1Y ot 05.08.2021. (3BC IOPANT — (BO)) 01.08.2021 — 31.07.2022
KonTtpakt Ne 359-J1V ot 30.08.2021. OBC (3BC IPRboOKS) 01.09.2021 — 30.09.2022
7. | Kontpakrt Ne 710/1Y ot 17.11.2020 (OBC E-library PYHOB) 01.01.2021 - 31.12.2021
8. | Kontpakrt Ne 561/11Y ot 07.12.2021 (OBC E-library PYHOB) 01.01.2022 - 31.12.2022
9. | Horosop Nel01/H3B/2097 ot 28.03.2017 (HarmonansHast anextponnas| 28.03.2017 - 28.03.2022
oubanoreka (HOB))
10. | Koutpakr Ne 416/IT ot 17.07.2019, 3DaexrponHbie (HOPMBI 17.06.2019 — 16.07.2022
yueOHUKOB m3matenbcTB «lIpocBemienue», «Pycckoe CIIOBOY,
«poda», «Benrana-I"pad» (CI1O)
11. | JIuneHsuonubiii KoHTpakT Ne 0622/3b-19/466/11Y ot 02.07.2019 — 01.07.2022
02.07.2019(DnexrpoHHast OMONMMOTEKA U3AATEIECTBA
«Axkagemus») (CIT10)
12. | Jluuensuonnsiii koHTpakT Ne 761/1T ot 17.10.2019 (OnekrponHble 17.10.2019 - 16.10.2022
¢dopmbl yaeoHrKOB u3atennctBa «IIpocsenienuey) (CI10)
13 Konrpakt Ne 643/1Y or 21.10.2020. (TepmuHan ynajleHHOTO 21.10.2020 — 21.10.2021.
JOCTyTIa
[MHCXB)
14 | AxT BBOJA B 3KCIUTyaTaluio DiekTpoHHoM oudnrorekn BI'AY Ne 33 o1| Beccpouno
19.01.2016
2022/2023| 1 KonrpakT Ne 358/1Y ot 30.08.2021. (OBC «JIAHb») 24.09.2021 — 23.09.2022
2 Konrpakt Ne 612/1Y ot 27.12.2021. (3BC «ZNANIUM.COM») 01.01.2022 — 31.12.2022
3 Konrpakt Ne 320/1Y ot 04.08.2022. (35C IOPAIT — (BO)) 05.08.2022 — 04.08.2023
4 Konrpakt Ne 321/1Y ot 04.08.2022. (35C FOPAWT — (CI10)) 05.08.2022 —04.08.2023
5 Kontpakt Ne 334-JTV ot 30.08.2022. (3BC IPRbo0ksS) 01.09.2022 — 31.08.2023
6 Konrpakt Ne 411-71Y ot 10.10.2022. (3BC «JIAHb») 12.10.2022 - 11.10.2023
7 Kontpakt Ne 561/11Y ot 07.12.2021 (OBC E-library PYHDB) 01.01.2022 - 31.12.2022

18



8 Horosop Nel101/H36/2097 ot 28.03.2017 (HarmoHanbHast 2JICKTpOHHAS 28.03.2017 - 28.03.2022
6ubanoteka (HIB)) (mponoHra
A 00
28.03.202
7)
9 AKT BBOJIa B 9KCIUTyaTaIio J1eKTpoHHoi 61banoTexkn BTAY Ne 33 o1] Beccpouno
19.01.2016

IIporpammHoe o0ecnievyenne 001Eero HA3HAYEHUS

No HazBanue Pa3memienne

1 | Onepaunonnsie cuctemsr MS Windows /Linux /Peq OC IIK B nokanbHo# cetu BTAY
2 | Hakers opucusix npunoxenuit MS Office / OpenOffice/LibreOffice 1K B mokansHoit cett BTAY
3 | Iporpammser mis mpocmotpa daiinos Adobe Reader / DjVu Reader [IK B nmokaneHo# cetn BT AY
4 | Bpayseps Sunexe Bpaysep / Mozilla Firefox / Microsoft Edge IIK B nokansHoi cetu B'AY
5 | AuruBupycnas nporpamma DrWeb ES IIK B noxansHo# cetu BIAY
6 | Iporpamma-apxusarop 7-Zip IIK B nokansHoi cetn B'AY
7 | Mynbrumenua npourpsiBarens MediaPlayer Classic [IK B nmokaneHo# cetnt BT AY
8 | Inargopma onnaiin-oOydenus eLearning server IIK B nokanbHoO# cetnu BTAY
9 | Cucrema kommbroteproro tectuposanus AST Test IIK B noxanbHO# cetu BTAY

DJIeKTPOHHbIE HCTOYHUKU ceTH NHTepHET cO CBOOOAHBIM /10CTYIIOM

1. Xwumwusi. 00pa3oBaTEIBbHBIN CANT AJIs NIKOJLHUKOB U CTYACHTOB . — Pexum moctyna:
http://hemi.wallst.ru/

2. Xumust on-line. — Pexxum mocryna: https://himija-online.ru/

3. Kypuan Xumus u Xumuku. — Pexxum qoctyna: http://chemistry-chemists.com/

4. Caiit kadenpsl xumun B'AY. — Pexxum noctyna: http://chemistry.vsau.ru/raboty-
studentov/

5. OnexkTpoHHas OubOIMOTEKa MaTepuajgoB @O XMMHUU. — Pexum jgocryna:
http://www.chem.msu.su/rus/elibrary/
6. Bukumeaus — DSHIMKIONEAWS HA PYCCKOM si3bIke. — PexkwMm  jgocryma:

https://ru.wikipedia.org/
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4 KOHTPOJIb M OLIEHKA PE3Y.JIbTATOB OCBOEHMS YUYEBHOM
TACIATITAHBI

Kontponb u oleHKa pe3ylbTaTOB OCBOEHUS  JUCIHMIUIMHBI  OCYIIECTBIISETCS
mpernojaBaTesieM B MPOILECCe TMPOBEACHHS MPAKTUYECKUX ©  JTAOOPATOPHBIX  3aHATHM,
KOHTPOJIbHBIX paboT, a Tak)Ke BBINOJHEHUS OOYYaloIIMMUCS WHIUBUAYAIbHBIX 3aJaHU,
MIPOEKTOB, UCCIIEAOBAHUN.

Pesynbrarsl 00yueHus @OpMBI U METO/IbI KOHTPOJISL U
(OCBOCHHBIE YMEHUS, YCBOSHHBIE 3HAHU ) OLIGHKU PE3YJIbTATOB O0yUYCHHS
B pesymbrare ocBOeHHUS y4eOHOUH TUCIMUILIAHBI Tekyimuii KOHTPOJIb
00yYaroImuics T0KEeH 3HATH: YCIIEBaEMOCTH BKIIIOUYAET (DOPMBI

- OCHOBHBIE MOHSTHS U 3aKOHbI XUMHUU; 1 METO/Ibl KOHTPOJISA:

- TEOPETUYCCKUE OCHOBBI OpPraHUYECKOW, (DU3HUECKOM, —  YCTHBIH OTBET,

KOJUIOMTHON XMMUH; — NHCHLMEHHEIN OTBET,
- TIOHSITHE XUMHUYECKON KMHETUKHU U KaTaJln3a; —  TecTHpOBaHHE,
- KJaccuduKaImo XUMHUYECKUX peakuuii u —  OTHerT 1o 1aGOPATOPHOIL

3aKOHOMEPHOCTH UX IPOTEKaHUS; pabore.
- oOpaTuMble M HeoOpaTHMble XMMHUYECKHE pEaKLuy,
XMMHYECKOE  PABHOBECHE, CMEIICHHE  XHMHYECKOTO|[[poMexyTOUHAS aTTECTALIHS

paBHOBECHUS 0] ACHCTBUEM Pa3IMYHBIX (PaKTOPOB; IPOBOANTCS B OPME HK3aMEHA.

- OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIHU, PEaKIUH
HMOHHOTO 06MeHua§ OneHka pe3ysbTaToB 00ydeHus

- THAPOIU3 COJICH, JMCCOLMALMIO DIEKTPOIUTOB B BOAHBIX | [1por3BOINTCA :
pacTBOpax, HOHATHE O CUIIBHBIX U CIIA0BIX AIEKTPOIUTAX;

- TEIUIOBOM apdexT XUMHUUYECKUX peakuui,
TEPMOXUMUYECKUE YPAaBHEHMUS;

- XapaKTePHCTUKU PA3JIMYHBIX KJIACCOB OPraHHYECKHX
BEIIECTB, BXOAAIIUX B COCTAB ChIPbs U TOTOBOM MHIIEBOM
TPOTYKITHH;

- CBOWCTBA ~ PacTBOPOB M KOJUIOMAHBIX  CHCTEM
BBICOKOMOJIEKYJIAPHBIX COCANHEHHIA;

- IUCTIEpCHBIE M KOJUIOUJHBIE  CHCTEMbl  IHILEBBIX
IPOIYKTOB;

- poidb M XapaKTEePHCTUKH MOBEPXHOCTHBIX SBICHHH B
IPHUPOHBIX ¥ TEXHOIOTHYECKHX MPOIIeccax;

- OCHOBBI aHATTUTUYECKOH XHUMHH;

- OCHOBHBIE METO/IBI KJIACCHYECKOT0 KOJINYECTBEHHOTO U
(pU3UKO-XMMHUYECKOTO aHaIN3a;

- Ha3Ha4YEHHE U NIPABHJIA HCIIOIb30BAHHS JIA00OPaTOPHOTO
000py10BaHUs U alNapaTypsl;

- METO/Ibl ¥ TEXHHKY BBIOJHEHHS XUMHYECKHX aHAIIN30B,;

— YCTHBIA U IUCBMEHHBIN
OTBETHI B TPAAULMOHHON
nATHOAIIBHOM CUCTEME,

— TECTUPOBAHME U OTYET 110
nabopaTopHBIM paboTaM
[0 KPUTEPUSIM
«3a4TEHO», «HE 3a4TECHOM.

Onenka npoMeKyTOYHOU
aTTecTalluy MPOU3BOANUTCS B
NATHOAIIIBHOM CUCTEME.

B pesymbprate oOCBOEHUS Y4eOHOW JTUCITUTIIMHBI
00yJaroImuics T0KEH yMeTh!

- IPUMCHATH OCHOBHBIC 3aKOHBI XMMHHU JId PCIICHUA 3aaa4
B 00J1aCTH PO eCCUOHATILHON 1A TEIbHOCTH;

- UCTIONIb30BaTh ~ CBOMCTBAa  OpPraHMYECKUX  BEILECTB,
JUCTIEPCHBIX M KOJJIOWIHBIX CHCTEM Ul ONTHUMH3AIUU
TEXHOJIOTHYECKOr0 IpoIecca;

- OMMCHIBATh  YPABHEHUSIMH  XMMHUYECKHX  pEaKIMl
IIPOLIECCHI, JIeKalllle B OCHOBE MPOU3BOJICTBA
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HPOJIOBOJILCTBEHHBIX IPOYKTOB;

- IPOBOAMTH PACYEThl IO XHUMHUYECKHM (QopMyiaM H
YPaBHEHUSIM PEaKIUH;

- UCIIOJIL30BATH JIA0OPATOPHYIO MOCYLy U 000PYIOBaHHKE;

- BBIOMpaTh METOA W XOJI XHMHUYECKOrO  aHau3a,
noA0UpaTh PEaKTUBHI U AlapaTypy;

- IPOBOANTH KAaUYECTBEHHBIC PEaKIMH Ha HEOPraHUYECKHE
BEILECTBA M HWOHBI, OTACIbHBIC KJIACChl OPraHUYEeCKUX
COECIUHCHMI,

- BBHINOJTHSTh KOJMYECTBECHHBIC PAaCUeThl COCTaBa BEILECTBA
0 pe3yabTaTaM U3MEpPCHHUH;

- co0Or0/1aTh NpaBMJIa TEXHUKH O€30MacHOCTH IpU paboTe
B XUMHYECKOM 1abopaTopuu.

Texuosornu GopMHUPOBAHUS KOMIIETEHIMI

PesynbTarhl 00ydeHus
(OCBOGHHBIE KOMITCTCHITUH )

OcHOBHBIE TOKA3aTENN OLIEHKU
pe3yibraTta

CDOpMBI H MCTOABI
KOHTPOJIA 1 OLICHKHN

OK 1. [loHumaTh CymHOCTb U
COLIMATIbHYIO 3HAYUMOCTb
cBoelt Oynymeit mpodeccun,
MPOSIBJIATH K HEH YCTONYMBBII
MHTEPEC.

OOyyaromuiicst MIOHUMAET CYIIHOCTb
Y COIMANbHYIO 3HAYUMOCTh OyayIien
npodeccuu, MPOSBISET YCTONIMBBIN
MHTEPEC K XUMUYECKUM SIBIICHUSIM B
MIPOU3BOJICTBEHHBIX MTPOLIECCAX

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JICSITEIIbHOCTD,
BBIOMpATh TUIIOBBIE METO/IbI U
CIIOCOOBI BBITTOJIHEHUS
npodeccHoHaNbHBIX 3a1a4,
OLIeHUBATh UX AP(HEKTUBHOCTh
1 KaueCTBO.

OO6yuaromuiics crnocobeH
OpPTaHU30BBIBATH COOCTBEHHYIO
JeSITebHOCTb, BEIOUPATh TUIIOBBIE
METOBI ¥ CITOCOOBI BBITIOTHEHUS
npodeccuOHANBHBIX 3a/1a4,
OLIEHUBATh UX 3(PPEKTUBHOCTD U
Ka4yecTBO.

OK 3. [IpuHumaTh pemieHus B
CTaHJApTHBIX U
HECTAaHJAAPTHBIX CUTYAIHAX
HECTHU 32 HUX
OTBETCTBEHHOCTb.

OO6yuaromuiics crnocoOeH NpUHUMATh
peleHust B CTaHJapTHBIX U
HCECTAHJAPTHBIX CUTyalludX U HCCTU
32 HUX OTBETCTBEHHOCTh

OK 4. Ocy1iecTBasaTh OUCK U
UCIIOJIb30BaHUE UHPOpMAIIHH,
HE00X0IUMOMH 115

3¢ (PEKTUBHOTO BBHITTOTHEHUS
npodeccuoHaIbHBIX 33/au,
PO ECCHOHATBHOTO H
JIMYHOCTHOTO PA3BUTHSL.

OO6yuaromuiics criocobeH
OCYIIECTBIISITH TIOUCK H
UCIIOJIb30BaHUE WHPOPMAIIHH,
HeoOxonuMoi 11st 3hpeKTUBHOTO
BBITTOJTHEHUS PO ECCHOHATBHBIX
3a/1a4, Tpo(eCcCHOHATLHOTO U
JIMYHOCTHOTO Pa3BUTHS

OK 5. Ucnonb3oBath
UH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTUH B
podeCCHOHATBEHON
NeSITETTHHOCTH.

OO6yuaromuiics criocodeH
HCIOJIb30BaTh MH(POPMAITHOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUN
JUISL IOJYYEeHUST XUMUYECKOH
nH(popManuy B NpopecCHOHaATbHON
JESITETbHOCTH.

OK 6. PaboTtath B KOJUIEKTHBE
U KoMaH e, 3(ppeKTuBHO
00IIaThCs ¢ KOJUIETaMH,

OO6yuaromuiics criocodeH padoTaTh B
KOJIJICKTUBE U KOMaHe, 3(ppeKTuBHO
00IIaThCs ¢ KOJUIETaMH,

OrneHka pe3yabTaToB
JeSITeIIbHOCTH
oOyyJaronxcs B
IpoIIecCe OCBOCHUS
o0OpazoBarenbHON
IPOTPaMMBI
IPOM3BOIUTCS:

- Ha 1Ta0OPaTOPHBIX
3aHATHUSAX TIPU
pELIeHUH CUTYalluOH-
HBIX 3a]1a4,
BBITTOJTHEHUH
1a00paTOpHBIX PadoT,
YCTHBIX W TTHCBMEHHBIX
OTBETAaXx,
TECTUPOBaHUH,

- IIpY [IPOBEACHUU
IIPOMEKYTOUYHON
aTTecTaluu B popme
JK3aMeHA
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PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. Bpats Ha cebs
OTBETCTBEHHOCTH 3a paboTy
YJICHOB KOMAH/IbI
(MOTYMHEHHBIX ), PE3YIbTAT
BBITIOJIHEHHMS 3aJITaHHI.

OOyuatomumiicsi ciocoOeH OpaTh Ha
ce0s1 OTBETCTBEHHOCTh 3a paboTy
YJIEHOB KOMaH/1bl (IIOAYMHEHHBIX ),
pe3yabTaT BBITOJHEHUS 3aJaHUH.

OK 8. CamocrosiTenbHO
OTIPENEeNSTh 3aaun
po(hecCHOHAILHOTO U
JMYHOCTHOT'O PAa3BUTHS,
3aHUMAThCS
camMo00pa3oBaHUEM,
OCO3HAHHO IJTAHUPOBATh
TOBBIIIICHUE KBATH(UKAIUH.

OO0yuaromuiicst CiocoOeH
CaMOCTOSTEIILHO ONPEICIIATh 3a/1a41
pohecCHOHATLHOTO ¥ TMYHOCTHOTO
Pa3sBUTHA, 3aHUMATLCA
caM000pa3oBaHUEM, OCO3HAHHO
IIaHUPOBATH ITOBLIICHUC
KBaTM(DUKAIMH, B TOM YHUCIIC B
00JIaCTH XUMUYECKUX HAYK.

OK 9. OpuentupoBarhcs B
YCJIOBHUAX YaCTOM CMEHBI
TEXHOJIOTUH B
npodeCCHOHAILHON
JIESATEITLHOCTH.

OO6yuaromuiics crnocobeH
OPUEHTUPOBATHLCS B YCIOBHSIX YacTOM
CMEHBI TEXHOJIOTHHA B
poheCCHOHATTLHON IeATEIHOCTH.

I1K 1.1. IIpoBoauTh IpUEMKY
BCEX BUJOB CKOTA, MITULbI U
KPOJIUKOB.

OOy4Jarommiicst CIOCOOCH OIEHUBATh
Y ONIPEICIIATh XUMHUECKUI COCTaB
BCEX BUIIOB CBHIPHSI U
nosrygabpukaron

[1K 1.2. [IpousBoauTs yooii
CKOTa, TITUIIBI U KPOJMKOB.

OO6yuaromuiicst criocoOOEH OIEHUBATh
Y OTIPEICTISATh XUMUICCKUI COCTaB
CBIPBS U MOTYy(hadpUKaToB

I1IK 1.3. Bectu nponecc
NEPBUYHOI nepepaboTKu
CKOTa, NTHIIBI U KPOJINKOB

OO6yuaromuiicst crmocoOeH OllEeHUBATh
Y OTIpeAeNsATh XUMUYECKUN COCTaB
CBIPbsI U TOTy(aObpHKaTOB

IK 1.4, ObecnieunBaTh
pabory TEXHOJIOTHYECKOTO
000py/IOBaHUST ~ TIEPBUYHOTO

oexa M ITHICIEXa.

OO6yuaromuiicst CtocoOeH OlIEHUBATh
U OIIPENeATh XUMHUECKUI COCTaB
CBIpPBS U MOy (adprKaToB

I1K 2.1. KonTtponuposatb
Ka4eCTBO CBHIPbS U
1oJ1y(habpuKaToB.

OO6yuaromuiicst CtocoOeH OlIEHUBATh
U ONPENeNsATh XUMUUECKHUI coCcTaB
CBIPbsI U MOTy(adpHKaToOB

[IK 2.2. Bectn
TEXHOJOTHYECKUMN MPOILIECC
00pabOTKH MPOILYKTOB y00s
(o BuAaMm).

OO6yuaromuiics crnocoOeH OleHUBATh
Y OTIPEIEIIATh HAIIPABICHHE U
rITyOUHY MPOTEKAHUS XUMHUUECKUX
MIPOIIECCOB TPH MPOU3BOICTBE
MIPOJYKTOB y00s (110 BUAAM)

IIK 2.3. Ob0ecnieunBaTh
paboTy TEXHOIOTHYECKOTO
000pyI0BaHUS B II€Xax
MSICO’KHPOBOTO KOPITyCa.

OO0yuaromuiicsi CtocoOeH OIIEHUBATh
Y OTIpEENSATH HApaBIeHUE U
I‘J'IY6I/IHy IMPOTCKAHUSA XUMHUYCCKUX
MIPOLIECCOB B II€XaX MICOXXHPOBOTO
KopIryca

I1K 3.1. Konrponuposars
Ka4yeCTBO CBIPBS,
BCIIOMOTaTeIbHBIX

OOyyarommiicst cmocoOeH OlEHUBATh
" OIIpCACIATH XUMHUYECKUH COCTaB
CBIPbs, BCIIOMOTI'aTCIIbHBIX

OrueHka pe3yabTaToB
JeSITeIIbHOCTH
oOyyJaronuxcs B
IpOoIIeCcCe OCBOCHUS
o0OpazoBarenbHON
IPOTPaMMBI
IIPOU3BOUTCA:

- Ha JTa0OPaTOPHBIX
3aHATUAX TIPU
pEeIIeHUH CUTYaIlOH-
HBIX 3a]1a4,
BBITIOJTHEHUH
nabopaToOpHBIX padoT,
YCTHBIX U TUCbMEHHBIX
OTBETax,
TECTUPOBAHUMY;

- IIpY IPOBEACHUN
IIPOMEKYTOYHON
aTTecrauuu B popme
JK3aMeHa
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MaTepuasoB,
nory(abpruKaToB ¥ TOTOBOM
NPOAYKLUH TIPU
MIPOM3BOJICTBE KOJIOACHBIX H
KOITYCHBIX U3JICIINH.

MaTepHaoB, NoiayhadpuKaToB u
FOTOBOM MPOAYKIIUU TIPU
MIPOU3BOJICTBE KOJIOACHBIX U
KOITYEHBIX U3JIEIIHH.

[1IK 3.2. Bectn
TEXHOJIOTHYECKHI TpoIiecc
MIPOU3BOJICTBA KOJIOACHBIX
15631 (117178

OOyyvarommmiicst CIOCOOEH OIEHUBATh
Y ONPEACIIATh XHMHYCCKUN COCTAB
KOJI0ACHBIX M3JIEIUN

1K 3.3. Bectun
TEXHOJIOTUIECKUH TPOIIECC
MIPOU3BOJICTBA, KOITYCHBIX
u3enui u noaydadpukaToB

OOyyarommmiicst CmOCOOEH OIEHUBATh
U OTIpeICTISATH HAaMpaBJICHHUE U
[IIyOUHY MPOTEKAHUS XUMUYIECKUX
MIPOLIECCOB MPHU POU3BOACTBE
KOITYEHBIX U3JIEIUU U
nonyhadpukaToB

I1K 3.4. OGecnieunBath
paboTy TEXHOJIOTUYECKOTO
000pyIOBaHUS JIJIs
MIPOU3BOICTBA KOJIOACHBIX
U3JICNN, KOITYCHBIX U3JICITUN
1 niony(hadpuKaToB.

OO6yuaromuiics crioco0eH OllEeHUBATh
Y OTIPECIISATH HAPABIICHHUE U
rITyOUHY TPOTEKAHUSI XUMHUYECKUX
MIPOIIECCOB MPHU TIPOU3BOCTBE
KOIYEHBIX U3ECIUI U
nosrygabpukaroB

OIEHOYHBIE CPEACTBA AJIsA ITPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH U ITIPOMEXXYTOUYHOMN ATTECTAIIUA

5.1. Kputepuu oueHku pe3yjbTaTOB 00y4eHHUsI

5.1.1. Kputepuu oueHKH YCTHOIO WJIH MHCbMEHHOI0 Onpoca

Onenka Kpurepun
BBICTaBJISIETCSL 00YYarOIEMYCsl, €CJIU OH YETKO BBIPAYKAET CBOKO
«OTJIIMYHOY TOUy 3pEHUs II0 PACCMaTpPUBAEMbIM BOIIPOCAM, IIPUBOAS
COOTBETCTBYIOIME PUMEPHI
BBICTaBJISIETCS. 00YUaIOIIEMYCsl, €CIM OH JIOMYyCKAET OT/ENIbHbIE
«XOPOLIOY YHATOMEMYCH, Aoty A

MOrp€IIHOCTHU B OTBECTEC

«HCYHOOBJICTBOPUTCIIBHO»

BBICTABIISIETCA  OOydYalIIeMyCs, €ClId OH OOHapy>XHBaeT
«YAOBIETBOPUTENBHO» | MPOOENBl B 3HAHUAX OCHOBHOTO  Y4e€OHO-TIPOrPaMMHOTO

MaTtepuana

BBICTABIISIETCA  OOy4YalOIIEMyCsl, €CIIM OH OOHapy>KHUBaeT

CYIIECTBEHHBbIE MPOOENbl B 3HAHUSAX OCHOBHBIX IOJOXEHUH
y4eOHOM TUCIUIUIMHBI, HEYMEHHE C IMOMOIIBIO MpernoaBaTess
MOJIYYUTh MPABWIBHOE PELIEHUE KOHKPETHOM MPAKTUYECKOU
3ala4d M3 4YHcIa NPeAyCMOTPEHHBIX pabodel MmporpaMMoit
y4eOHON TUCIUILTUHBI

5.1.2 Kputepuu ouieHKH Ha IK3aMeHe

YPOBEHB

Ouenka npenoaaBaTes,

Kpurepun

«OTJIMYHOY,
BBICOKH YPOBEHb

OOyuaromuiics TMoKa3zan MPOYHbIE 3HAHUS OCHOBHBIX
MI0JIOKEHUI yueOHOI JUCLUIUINHBL, yMeHue
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CaMOCTOSITENILHO ~ pelIaTh KOHKPETHBIE CUTyaTHBHBIE
3a71a4u MTOBBIIIEHHOM CII0KHOCTH, cBOOOHO
UCIIOJIb30BaTh CIPABOYHYIO JTUTEPATYyPy, AENaTh
000CHOBaHHBIE BBHIBOIBI

«XOPOLIOY,
MOBBILICHHBIN YPOBEHB

OOyuaromuiics IoKa3al IPOYHbIE 3HAHUS OCHOBHBIX
IIOJIOKEHUI yueOHO JUCLIUIUINHBI, yMEHHE
CaMOCTOSITEJIBHO ~ pellaTh KOHKPETHBIE CUTYaTHUBHBIE
3ajjauyd, NOPEAyCMOTpPEeHHbIe pabodell  MporpamMMmoH,
OpUEHTUPOBATbCA B PEKOMEHJOBAHHOM  CIIPAaBOYHOMU
JuTepaTrype, yMeeT IPAaBWIbHO OLICHUTH IIOJIYyYEHHBIE
pE3yJIbTaThl

«yZIOBJIETBOPUTEILHOY,
IIOPOrOBBIM YPOBEHB

OOyuaromuiicss MoKa3zan 3HAHUE OCHOBHBIX ITOJOKEHUH
yueOHOM NUCUUIUIMHBI, YMEHHUE TMOJIYYUTh C HOMOMIBIO
MpenojaBarelis MNpPaBWIbHOE  PEIICHHUE  KOHKPETHOM
CUTYaTMBHOM 3a/Jaud W3 4YHUCJIA MPETyCMOTPEHHBIX
paboueil mporpammoii, 3HaKOMCTBO C PEKOMEHIOBaHHOM
CIIPaBOYHOU

«HCYOOBJICTBOPUTCIIBHO»

IIpu oTBeTe 0OOy4aroUIErocsi BBISIBIJIUCH CYILECTBEHHBIE
npo0enbl B 3HAHMUAX OCHOBHBIX IOJIOKEHUH yueOHOM
JUCLUIUIMHBI, HEYMEHHE C IOMOUIbIO IPEroiaBaTeis
HOJY4YHUTh IpaBUIIbHOE peleHue KOHKPETHOH
CUTYaTUBHOM 3a/layMl U3 YMCiIa PELyCMOTPEHHBIX
paboueit mporpaMmoi y4eOHOM TMCIUTIITHHBI

5.1.3 KpuTepuu o1nieHKH TeCTOB

Crynenu ypoBHel | OTiIMUKTENbHbBIE IPU3HAKU [Tokazarens OLIEHKHU
OCBOEHUS c(OpMHPOBAHHOM
KOMITETEHIINM KOMITETCHITHT
OOyuaromuiics BocrpousBoauT | He menee 55 % Gamnnos
[Toporossrii TEPMUHBI, OCHOBHBIE MOHATHS, | 3aJIaHUS TECTA.
CIocoOeH y3HaBaTh 3HAKOMBIE CJIOBA.
OO6yyarommiics BoIsiBIsIeT | He menee 75 % 6amioB 3a
B3alMOCBSI3H, KJIaCCU(PULMPYET, | 3a7aHUsI TECTa.
[IponBuHYTHIN YHOPSAI0YMBAET, UHTEPIPETUPYET,
IIPUMEHSET Ha IPAKTUKE MTPONICHHBIN
MaTtepual.
OOyuaromuiics ananusupyert, | He menee 90 % 6amnoB 3a
Boicoknii OLICHUBAET, IIPOrHO3UPYET, | 3a/laHus TecTa.
KOHCTPYHPYET.
Kommnerenmus ve Memnee 55 % 6amoB 3a
copmupoBaHa 3a/1aHusl TeCTa.

5.1.4 Kputepuu ouneHKH BbINOJHEHHUS JaA00pPaTOPHOii padoThI

OLICHKE[ npenoaaBareiiAi,

Kpurepun
YPOBEHb puaTep
OOyuaromumiics ToKaszajl 3HaHHE OCHOBHBIX MOJIOKEHUN
yeOHON AUCIHUIUINHLI, YMEHUE MTOJIYYUTH IPABUILHOE
«3a4TCHO» y AHCH Y ya p

PEKOMEHIOBAHHOMN CIIPAaBOYHOMN

pelIeHrne KOHKPETHON CUTYaTUBHOW 3a/1a4X U3 YHACIIA
IPEIyCMOTPEHHBIX pabouell MporpaMMoi, 3HAKOMCTBO €
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«HEC 3a4YTCHO»

NMUCHUTIIINHEI

[Tpu oTBeTE 00YYAIOIIETOCS BHISIBUIUCH CYIIICCTBCHHBIE
MpoOebl B 3HAHUSX OCHOBHBIX TIOJIOXKCHUH YIeOHOM
JUCITUTUIMHBI, HEYMEHUE TIOJTYYUTh MPABUIHHOE PEIICHUE
KOHKPETHOW CHUTYaTUBHOM 33aJ]aui M3 YUCIIa
MPEyCMOTPEHHBIX pabodeii mporpaMMoit yaeOHoH

TecToBble 3a1aHus K pazaeay 1

BAPUAHT 1

BOITPOCHI: BAPUAHTBHI OTBETOB:

[IpenMeTom U3ydeHHUS] XUMUU a) cocTaB, CTPOCHHE, CBOICTBA BEILIECTB U
ABJISIETC. . . XUMHUYECKUE MTPEBPAIICHUS

0) cocTaB U CTpOEHHUE aTOMOB
B) (hu3mueckue CBOWCTBA BENIECTBA
I') MOJIEKYJIBI, MX CTPOCHHUE U CBOWMCTBA

OKBUBAaJICHT BCIICCTBA — 3TO...

a) 4UCIIO aTOMOB B MOJIEKYJIE BELIECTBA

0) aToM, BXOJAIIUI B COCTaB MOJIEKYJIbI

B) YCJIOBHAsI YacTh aToMa

I') peajibHasi WK YCJIOBHAs 4acTh (POPMYJIbHOM
(1070500005

CKOJIBKO MOJIb BCIICCTBA COACPIKUTCA B:

a) 10,2 r okcuma aTroOMHHHS
OrTBerT:

0) 1,12 1 ra3000pa3HOro BOAOPOA IPH H.Y.

OrtBerT:

Brruncnute MosisipHyI0 Maccy:
a) opTo(hocHOPHOI KUCIOTHI
Ortser:

0) runpokcuna xpoma (1)
Ortser:

CocrosiHMe 3JIeKTPOHA HAa aTOMHOMU
opOUTaNN OJTHO3HAYHO
XapaKTepu3yercs ...

a) HA0OPOM KBAHTOBBIX YHUCET

0) paccTosiHHEM OT spa

B) MOTEHIMAJILHOMN dHEpruen opouTamn
I') CIIMHOM

BriGepuTe 1Ba BEpHBIX YTBEPKICHHS
1t psina anemenToB: Na Mg Al Si
«CrneBa Hampago ...»

a) BO3pacTaeT CPOACTBO K INEKTPOHY
0) YCHIIMBAIOTCS] METAITMYECKUE CBOMCTBA aTOMOB
B) YMCHbBIIACTCA MOTCHIUAT HOHU3AllUU aTOMOB

1") YCUIINBAKOTCA HCMCTAJUTMICCKUC CBOMCTBa
aTOMOB

Hawnbosee CHIIBHON KUCIIOTOM SABJISIETCSA

a) HI 6) HF B) HCI r) HBr
VYKaXuTe BAJICHTHOCTh ATOMOB B YaCTHIIAX:
1) xkucnopon B O2 a)3
2) a3oT B N2 0) 4
3) asor B NH4" B) 5
4) dpocdop B H3PO4 r)2
1 2 \ 3 \ 4
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9. | Monekyna okcuna yriepoaa (V) conepxur a) 2o 0)2culn
CBSI3U. B)2cu2n r1)louln
10. | KoBanentHbie HenossipHbIe cBsi3u conepxkarcsi B | a)lz ©)HBr  B)CuClz 1)
MOJICKYJIC. .. H2SO3
BOITPOCHI: BAPUAHTBI OTBETOB:
1. | Ilpomomkute onpeaeIcHue: a) KOHLIEHTPAIH PeareHTa Uil MpoayKTa B
«Cropocmb xumuueckol peakyuu enuHUIe 00beMa
npeocmaensiem cooou UsMeHeHue...» 6) KOJIMYeCTBA BEILECTBA PEAreHTa Wik
IPOJyKTa B AMHUIIE 00bEMa B €IUHHILY
BpEMEHU
B) KOJIMYECTBA BEILIECTBA PEareHTa iU
NpOJyKTa B €ANHUIIE 00beMa
r) 00bEMa peareHTa Wiy MpoaAyKTa B HHUILY
BpEMEHU
2. | PaBHOBecue peakuuu SOxr) +Oxmy== 2S03(r), AH<0
CMECTHUTCs B CTOPOHY 00pasoBaHusl a) YBEJIMYEHUH OOILETO AaBICHUS
HPOAYKTOB TIpH. .. 0) yMeHbIIEH!H NapHaibHOro aaBieHus SOz
(neckonvko sapuanmos omeema) B) YMEHBIICHHH TEMIIEPATY I
) YBEIMYCHUU TEMIIEPATYPbI
3. | K aMynbcusiM OTHOCSITCSI COCTABHI ... a) JKUPHOE MOJIOKO (CJIUBKH)
0) HaCBILICHHBIN pacTBOp cynbdara Gapus
B) TJIMHA U BOJA
I') BOJIa M OJIMBKOBOE MacJjo
4. | Ocanok Fe(OH)2 uactuuno a) NaCl
pacTBOPUTCS MU JOOABIEHHH ... 6) FeCly
B) NaOH
r) FeOHCI
5. | B 500 r pactBOpa ¢ koHueHTpanuen 15 | a)45r
Mac.% COJIEpKUTCS BEIIECTBaA. .. 6) 75T
B) 15T
r)50r
BOITPOCHI: BAPUAHTBHI OTBETOB:
1. | Ecoim u3 150 pacTBOpEHHBIX MOJIEKYIT a) 30%
Ha MOHBI PACIajIoch 25, CTENEHb 6) 25%
JMCCOLIMAIIMY BELIeCTBA paBHa ... B) 16,7%
r)1,7%
2. | Cokpali€HHOMY MOJIEKYIISIPHO- a) Cr2(SO4)3 m KOH

MOHHOMY yPaBHEHHIO
Cr** + 30H™ = Cr(OH); cooTBeTCTBYET

0) CrClz u Mg(OH):
B) Cr2Sz3 m KOH
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B3aUMOJICCTBUE MEXKY ... r) CrPO4 u NH4OH
3. | Kakoe 3Hauenue pH u xapakrep cpebl HaOII01aeTCs B paCTBOPAX ¢ PaBHOBECHOM
KOHIICHTPAIlUEeil HOHOB:
1). [H] = 10 mons/n a) KHCJIBIH
2). [H*] = 10° mons/n 0) HeWTpaIbHbIH
3). [H*] = 10° mons/n B) IIEIOYHON
4). [H*] = 1012 moms/n
Otsetsr: 1). . 2). . 3). . 4).
4. | YKaXUTe CTETIICHb OKKMCIICHHS aTOMa a30Ta B
MOJICKYJIax:
a) N2O a)
6) HNO: 6)
B) NH3 B)
r) Ca(NO3). r)
5. | KoaddurmeHT nmepex MoJIeKynon a) 2
BOCCTAaHOBHUTEJISI B YPABHEHUH PEAKIIHU: 6) 8
CrClz + Ca — CaCl2 + Cr B)9
r)3

IMucbMeHHbIE 3aJaHNs JUIS1 (PPOHTAIBLHOTO ONPOCA MO pa3jielry 2

1. Kak pacmosoKeHbI AJIEKTPOHBI TI0 SHEPTETHICSCKUM YPOBHSM U TIOyPOBHSIM B aTOME
yraepoaa? [louemy B aTome yriepoja BO3MOXKHO paclapuBaHue 2S-3JIEKTPOHOB, a B aTOME a30Ta
- ger?

2. JlomoHATE CTPYKTYpHBIE (POPMYIIBI AaTOMaMHU BOJIOPO/Ia ¥ HA30BUTE COSAUHEHHUSI 110

HomeHknarype UIOITAK:
] T
C—(-“J:C—C—OH C—(|3|—(‘3—C
a) C 0) O ¢

3. JlonoaHHUTEe CTPYKTYpHBIE (POPMYIIBI ATOMAMHU BOJIOPOJA U HA30BUTE COEAUHEHHS 10
HomeHknarype UIOITAK:
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c—(|:—(|:—(|:—c—c C=C—C—C—C
C C C (‘3

4. Hamummmre CTpYKTypHBIC (POPMYJIIBI YTIEBOIOPOIOB:
a) 2,3-TMMeTUI0yTeH-2 0) 5-aTmnrentuH-3

5. Hamummre cxembl peakiuii:
a) 'openus nponana; 6) IlonHoro rugpupoBanus OyTuHa-1;
B) HutpoBanus 6eHzomna.

Bonpocs! 1J1s1 (PPOHTAIBHOTO0 YCTHOTO OIIPOCa 10 pa3jeny 3.

1. [aiite ompezaeneHue KOJUIOMIHOW XuUMHUH. YTO Takoe JHCIEpPCHAas CUCTEMa,
nucnepcHas (asa, TucepcuoHHas cpejia, CTeneHb aucnepcHocTu? [lpuBenure kinaccupukauio
JUCIIEPCHBIX CUCTEM IO CTENEHU JUcepcHOCTH. [IpuBeanTe npumepsl NOaydeHus: KOJUIOUAHBIX
CUCTEM METO/IaMU KOHJEHCALUN, XUMUYECKON peaKuy, MeNnTU3alnu.

2. Kak xmaccupuuupyloT IUCHEpCHbIE CUCTeMbl (IpUBEAMTE BCE  CIOCOOBI
knaccupukanuu)?  OObSICHUTE  pa3HULy  MEXIYy  HCTHUHHBIMH,  KOJUIOMJHBIMH U
rpy0OIMCIIEpCHBIME BOJHBIMHM pPacTBOpaMH. B deMm CXOACTBO M B 4eM pasziuyue pacTBOPOB
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH 1 THOPOOHBIX KOJIIIOUIOB.

3. JlaiiTe knaccuuKanuio AMCIIEPCHBIX CUCTEM I10 CTENEHU AUCIIEPCHOCTH, YKa3aB TOMO-
U TreTeporeHHsle cuctembl. [IpuBenute mpuMepsl MOTYYEHHs! KOJUIOMJIHBIX CHUCTEM METOJaMU
KOHJCHCALUN, XUMUYECKON peaKlnuy, MENTU3ALNH.

4. Yrto Takoe nucnepcHasa cucrema? [IpuBeaurte kinaccudukanuio JUCIEPCHBIX CUCTEM
[0 arperaTHOMY COCTOSIHHIO JMCIIEpCHOM (ha3bl M AMCIIEpCHOHHON cpenpl. [laiite onpenenenue
MOHSITHIO KOJUTOUAHBIN pacTBOp. CpaBHUTE CBONCTBA UCTUHHBIX M KOJUIOMJHBIX PACTBOPOB.

5. Kpatrko onummre OCHOBHBIE METOJIbI IOJIyUYEHHs KOJUIOMJIHBIX pacTBopoB. Kakue
BElIIeCTBa SABJIAIOTCA IMENTU3aTOpaMU IMOYBEHHBIX KojutomaoB? KakoBbl — mociencTBust
NENTU3aUHU IOYBEHHBIX KOJUIOUI0B?

6. KakoBbl yclOBHsS TOJYYeHHS KOJUIOMAHBIX pacTBopoB? JlaliTe KpaTkyio
XapaKTEPUCTUKY MOJIEKYJISIPHO-KMHETUYECKUX CBOMCTB (OCMOTHYECKOE JABJICHHME U BA3KOCTD)
KOJUTOMJTHBIX CUCTEM.

7. Jlaiite XxapakTepuCTHUKy Tmpoleccy cenuMeHTauuu. CpaBHUTE KHHETHUYECKYIO
YCTOMYMBOCTh MCTUHHBIX, KOJUIOMIHBIX U TPYyOOUCIEPCHBIX cucTeM. UTO Takoe MmenTh3aius’?
KakoBrl yci0Bus, CIIOCOOCTBYIOIINE NENTU3ALUU?
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8. laiiTe ompeneneHue mpoieccaMm auain3a u yabrpaduinbrtpanui. Ha kakux cBoicTBax
KOJUTOMJIHBIX YacTHIl OCHOBAaHbl METOJbl OYUCTKU KOJUTOMIHBIX cuctem? Kakyio ponb urpaer
MENTU3aIUs B IPOLIECCAX OUYMCTKHU MPUPOAHBIX U TEXHOJIOTHYECKUX BOA?

9. B 4yeMm 0COOEHHOCTH ONTUYECKUX CBOWCTB KOJUIOMAHBIX pacTBOpoB? B ueM cymHOCTb
3aKoHa paccesiHus cBeta Penes? Kak Ha 0CHOBE 3TOro 3akoHa OOBSICHAIOTCSI CBETOBBIC SIBJICHUS
B KOJUTOMJIHBIX CUCTeMax?

10. Kakue onTuveckue sIBICHUS HAOTIOAAOTCS B KOJUIOMIHBIX CHCTEMaxX B OTIHUYHE OT
ucTUHHBIX pactBopoB? Cdopmynupyiite 3akon JlamGepra-bepa. Kak cBsizana okpacka
KOJUIOMJIHBIX PACTBOPOB C pa3MepaMH 4acTull?

CuTyanuoHHbIe 3a/1a44 110 pa3aeay 4
Bapmuanr 1

1. Beiuucnure MOJISPHYIO MacCy 3KBUBAJIEHTA JUIsl BELLIECTB!

a) Ba(OH),; 6) CuSO4-5H20;
B) NH3 B peakunu NHz + O2 = N2 + H20.

2. Ckonbko TpamMMOoB kpuctaundeckoro NaxS;03-5H20 motpebyercs i npurotoBieHus 1.5 i
0.1H. pacTBOpa? PeakTuB HCIOJIB3YIOT B OKUCIIUTEIILHO-BOCCTAHOBUTEIBHOM aHAIMTHYECKOM
peaknuu, ¢paktop skBuBaNieHTHOCTH NaxS203-5H20 pasen 1/2.

3. KakoBbI HOpMaIBHOCTB U TUTP pacTBOpa XJIOPHIA Kalus, TOJYyYeHHOTO PaCTBOPEHUEM
HaBecku Maccoi 0.7468 r B mepHOil kos10e éMkocThio 0.5 17 PeakTuB HCIIONB3YIOT B
AQHAJMTUYECKON peaKkiuu OOMEHHOTO THIIA.

4. KakoBa HOpMaJibHasi KOHIIEHTpAIUsl pacTBOpa KapOoHaTa HATPHUsI, MOITYYEHHOTO
paszbaBienuem 50 mi 2.150 M pactBopa 10 1 1?

5. CKOJIBKO MJI CepHOM KHUCIIOTHI IIOTHOCTHIO 1.125 /M notpebyercs muist nmpurotosnenus 0.5 1
0.051. pactBopa? (Konyenmpayuio ucxooHo2o pacmeopa KUciomol Y3Hams U3 CNpasoYHUKA)

Bapuant 2
1. Beruuciure MOJIAPHYIO MACCy OKBUBAJICHTA UL BEIICCTB:
a) H3aPOs; 6) FeSO47H20; B) SO B peaknuu 2502 + Oz = 2S0:s.

2. CKoJIbKO TpaMMOB IepMaHraHara Kajius norpedyercs i npurorosiaerus 750 mi 0.05H.
pacTBopa? PeakTuB UCHIOIB3YIOT B OKHCIUTEIBHO-BOCCTAHOBUTENIbHON aHATUTHYECKON
peakuuu, GaxkTop s3kBUBaIeHTHOCTH KMnO4 paBen 1/5.

3. KakoBsr HOpmansHOCTB B TUTP pacTBopa H2C204-2H20, mosmydyeHHOTO pacTBOpEHHEM
HaBeCKU Maccoi 2.4668 r B MepHOI1 kos10e éMKOCThIO 1 117 PeakTuB MCIONB3YIOT B
AHAJTUTUYECKON peakLlMd OOMEHHOIO THIIA.

4. KakoBa HOpMaJlbHasl KOHIIEHTPAIUS paCTBOPA CEPHOW KUCIIOTHI, TOJIyYEHHOTO pa30aBlieHuEeM
10 M1 1.506 M pactBopa 0 1 1?

5. Cxonbko M ruzipokcna HaTpusi I0THOCTHIO 1.080 r/mur moTpeGyeTcst st MPUrOTOBIICHHS
2.5 1 0.10n. pactBopa? (Konyenmpayuro ucxoono2o pacmeopa wieiodu y3Hams u3 CnpasouyHuKa)

Bapuanr 3
1. Berauciute MOJISIPHYIO MacCy SKBHBAJICHTA JIJIS BEIIECTB:
a) KOH; 6) BeC204-H20; B) Cl> B peaktuu Cly + Hy = 2HCI.

2. CkoybKO TpaMMOB HHTpata cepedpa morpedyercs st mpurotosienus 250 vt 0.050H.
pactBopa? PeakTUB UCIONB3YIOT B AHATUTUYECKON peakiuy 0OMEHHOI O THIIA.

3. KakoBsl HOpMaTbHOCTB U THTP pacTBopa NaS,;03-5H20, mosrydeHHOro pacTBOpEHUEM
HaBeckH Maccoit 1.2410 r B MepHOii kos10e émkocTbio 0,5 1?7 PeakTuB HCTIONB3YIOT B
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OKHCIINTEIFHO-BOCCTAHOBUTEIILHON aHAITUTHIECKOHN pCaKkuuu, (1)aKTOp OKBHUBAJICHTHOCTHU
Na2S203-5H20 pasen 1/2.

4. KakoBa HOpMaJibHasi KOHIEHTPAIMsl PaCTBOPa TUAPOKCH/Ia HATPUSL, TOJYYEHHOTO
paszbaBnenuem 25 mi 1,050 M pactBopa 10 1 1?

5. CKOJTbKO MJT @30THOW KHUCIIOTHI INIOTHOCTRIO 1.060 /M1 moTpedyercest muist mpurotosienus 0.5
71 0.10n. pactBopa? (Konyenmpayuio ucxooHo20 pacmeopa weiouu Y3Hams U3 CNPAoYHUKA)

Bapuanr 4

1. Beluucnure MOJISPHYIO MacCy 3KBUBAJIEHTA ISl BELLIECTB!

a) CH3COOH; 6) Na,CO3-10H0;
B) Fe B peakiuu 2Fe + 3Clz = 2FeCla.

2. Ckonpko TpammoB TeTpabopara Hatpus NazB4O7-10H20 notpedyeTcst 115 mpUroTOBICHUS
250 mu1 0.10H. pacTBOpa? PeakTuB HCIOIB3YIOT B AaHATMTUYECKON PEaKIIMid OOMEHHOT'O THIIA.

3. KakoBbI HOpMATBHOCTB M TUTP PACTBOPA MOJUAA KaIHs, TOJYYEHHOTO PACTBOPECHHEM
HaBecku Maccoid 100.0 r B MepHOIi k0s10e EMKOCTBIO 1 1? PeakTuB UCHIONB3YIOT B
OKHCITUTEIFHO-BOCCTAHOBUTEIFHON aHATMTUYECKON peakiun, pakTop skBuBaeHTHOCTH KI
paBeH 1.

4. KakoBa HOpMaJibHasi KOHIIEHTPAIUsl PACTBOPA XJIOPOBOIOPOIHOMN KUCIOTHI, MOTYYEHHOTO
paszbaBienuem 15 mit 2,250 M pactBopa 1o 1 1?

5. CKOJIBKO MJT XJIOPOBOAOPOHOM KHCIOTHI IIOTHOCTHIO 1.040 /M motpelyercs st
npuroroBieHus 2 1 0.101. pactBopa? (Konyenmpayuio ucxoono2o pacmeopa wjeiodu y3Hams u3
CNPABOYHUKA)

Bonpocs! 1J1s1 THCBMEHHOT0 0IIpoca 1o pasjesy 4

BapuanTt 1
1. Ha3oBuTe 1OCTOMHCTBA U HEIOCTATKH MHCTPYMEHTAIbHBIX METO/I0B aHAJIN3A.
2. IlpuBeaure onTHUeCcKyto cxeMy dporokosgopumerpa. Kakue 06beKThl MOKHO MCCIeI0BaTh Ha
ATOM IpHUOOpe U KaKOBA €r0 YyBCTBUTEIBLHOCTh?
3. Ha xaxoM siBJIeHHM OCHOBaH MOTeHIHOMeTprueckuil ananu3? OT Kakux (GaKTOPOB 3aBUCUT
PaBHOBECHBIN AJIEKTPOIHBIN MOTEHIIHAI?
4. Ko sBnsieTcs ocHoBarenaeM xpomarorpadun? Kakoii onbIT jeal B OCHOBE OTKPBITUS
XpoMaTorpauuecKkoro pasiejcHHs BEIECTB?
5. B Teuenne kakoro BpeMeHH MpH JIEKTPOJIU3E pacTBOpa Ha EKTpoje Bbaenures 1,78 r
MeJU, €CIIN cujia ToKa cocTaBisieT 10 A?

Bapuanr 2
1. Ha xakue rpynmsl METOJIOB aHAJIN3a MOAPA3/EIAIOTCS HHCTPYMEHTAIbHbBIE METO/IbI B
3aBUCHUMOCTH OT IPUPOJIbl AaHATUTUYECKOTO CUrHana?
2. Kakue gusnueckue siBIEHU JISKAT B OCHOBE CIIEKTPaIbHBIX METO10B aHanu3a? YTo Takoe
crekTp?
3. Ha xaxoM sIBJIEHHM OCHOBaH KOHJIyKTOMETpHUeCKui MeTo 1 aHanu3a? [IpuBenuTe BopaxkeHue
3akoHa Oma. Uto Takoe ynenabHas 3J€KTPOIPOBOJHOCTh PACTBOPA, U OT KaKUX (PaKTOpPOB OHA
3aBUCHUT?
4. Yrto coboii mpecTaBiIsieT XpoMaTorpaMMa U Kakue e€ mapameTpbl BayKHBI JUIsl paciinpoBKy
Ka4eCTBEHHOT'O M KOJIMYECTBEHHOT'O COCTaBa MpoobI?
5. KakoBa KOHIIEHTpaus pacTBOPa, KOTOPHIA (POTOMETPHPYIOT B KIOBETE TOMIHMHOW 10 MM,
€CIIM ero oNnTHuYecKas IoTHOCTH 0,68, a MONIPHBIN KO3 (UIIMEHT MOTJIOUICHUS BEIeCTBa
cocTasser 356 cM?/r?

Bapuanr 3
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1. Kakune criocoObl m3MepeHu# CyIecTBYIOT Ipu pabote Ha nmpudopax? IloscHute, B uéM
3aKIJII0YAI0TCA METOJT TPaAyUPOBOYHOI0O TpaduKa U METO]] CpaBHEHUs?
2. HazoBute MeTo 161 aOCOPOIIMOHHOTO CIIEKTpasIbHOTO aHanu3a. Ha uém ocHoBaHa
uAeHTU(UKAIMS BEIIECTB B METOJaX abcopOLMOHHOM criekTpockonun? Kakoil 3aK0H JIEKUT B
OCHOBE KOJINYECTBEHHOI'O aHAJIU3a?
3. [IpuBenute BeIpakeHue ypaBHeHus Hepucra. UTo Takoe akTHBHOCTh MOHA?
4. Ha yém ocnoBan metox xpomarorpadun? ChopmyaupyidTe OCHOBHBIE XpOMaTOrpapuuecKue
MOHSTHSL.
5. KakoBa moimkHa OBITh CHIIa TOKA IPH SJIEKTPOJIN3E pacTBOPA, YTOOBI HA SJICKTPO/IE B TCUCHHE
1 gaca BeIIETUIIOCH 2 T cepedpa?

Bapuanr 4
1. Kakoe ¢usndeckoe siBIieHUE JICKUT B OCHOBE SMUCCHOHHOTO CIIEKTpalibHOTrO aHanu3a? Ha
4y&M OCHOBAHBI UJICHTU(UKALIMS BEIIECTB U KOJIMYECTBEHHbBIN aHAIU3 B AMUCCUOHHBIX METOAaX
CIEKTPOCKONUU?
2. YUrto Takoe pedpakiusa? Jlaiite onpeneneHrne MoKa3aTelo NpeJoMICHH U CHOPMYITUPYHTe
3akoH CHeia.
3. Kak ycTpoena uzmepurenbHas siuelika B IOTeHIHOMETpUN? YeM HHAUKATOPHBIN IEKTPO]
OTJIMYAETCS OT IEKTPO/a CPABHEHUSI?
4. Ha xakue rpynmsl kKiaccuuuupyroT Xxpomarorpaduto: 1) mo arperaTHoOMy COCTOSIHHIO (a3, 2)
10 PACIIONIOKEHHUIO HENOABMKHOM (hazbr?
5. Beruncnute akTHBHOCTH KatnoHOoB Cu?* B pacTBOpe cymb(haTa MeIH, €CliM CTaHAapTHBIIA
snexTpoaublii motennuan E° = 0,34 B, a paBHOBECHDI 3/1eKTPOIHBINA HOTEHIINAT MEIHOTO
anektpoa 0,28 B.

OueHoYHBbIE CpeICTBA /1JIsl IPOBEAeHUS MPOMEKYTOUHOM aTTeCTAllUN

Bomnpocsl k 3xk3aMeny
OCHOBHBIE OHATHS U 3aKOHBI XUMUH.
Crpoenue BemiectBa. I[lepnonnyeckuii 3axon J{.M.Menzaeneena
Xumnueckue peakuuu. CKOpOCTb XMMHUYECKON peakii. XUMHUUECKOE paBHOBECHE
Boga. PacTBOpBI HE3IEKTPOIUTOB.
Onexrpoauruueckas nucconnanyst. CUIbHbIE U ClIa0bIe AIEKTPOJIUTHI.
NonHble peakunu B pacTBopax. Bopopoauslii mokasaresns ['uapoaus cosen.
OKHUCINTENTEHO-BOCCTAHOBUTENbHBIE PEAKLIUH.
Knaccudukanus HeopraHu4eCKUX COeIMHEHNH B X cBOcTBA. OKCHJIBI.
Krnaccuduxkaryss HeOpraHM4ecKuX COSIMHEHNN 1 X CBOWCcTBa. KUCIIOTHI.
10. Knaccugukanus HeOpraHn4ecKux COeAMHEHHUH 1 uX cBoiicTBa. OCHOBaHUSL.
11. Knaccudukanus HeOpraHn4eCKUX COeAMHEHUH 1 UX CBOHCTBAa. AM(OTEpHbIE COSINHEHHSI.
12. Knaccudukanus HeOpraHMIECKUX COeTMHEHUH 1 X cBoricTBa. Cou.
13. Teopus ctpoeHust opranuueckux coeamneHunii A. M. BytnepoBa. HomeHkiaTypa opraHHYecKux
COEIUHEHHU.
14. Knaccugukanus opraHM4ecKUX BELIECTB. Y TIEBOAOPOIBL.
15. Knaccudukanus opraHn4eckux BemecTs. [ MIpoKCHCoeIMHEHMSL.
16. Knaccudukanus opranudeckux Bemiects. OKCOCOSAMHEHUS.
17. Knaccudukanus opraHndeckix peniects. KapOOHOBbIE KHCIOTHI.
18. Knaccugukanus opraHm4ecKux BEIIeCTB. AMUHBI U aMUHOKHUCIIOTHI.
19. Knaccugukanus opraHMuecKiX BelecTB. Mbljia U JKUPBI.
20. Knaccudukaims OpraHndecKix BEIIECTB. Y TIICBOJIbI.
21. Knaccudukanus opraHuuecKux BemecTs. bemku.
22. TloBepXHOCTHBIE SIBIICHHS B IPUPOIHBIX M TEXHOJIOTMYECKUX MTPOIleccax.
23. JlucriepcHbIC U KOJUIOMIHBIC CHCTEMBI.
24. CBoicTBa PacTBOPOB M KOJUIOMIHBIX CUCTEM BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH.
25. OCHOBHBIE METOJIBI KITACCHYECKOTO KOJIMYECTBEHHOTO aHau3a. [ paBUMETpUs U TUTPUMETPHSL.

©COoNoOT~WNE
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26.

27.
28.
29.
30.

OCHOBHBIE METOJIbl (PU3UKO-XUMHUYECKOTO aHann3a. CreKTpalbHbIE W ONTHYECKHE METOJIbI
aHanmza.

OCHOBHBIE METOJIbI (PU3UKO-XUMUYECKOT0 aHATN3a. DIIEKTPOXUMHUECKUE METO/IbI aHAIH3A.
HasnaueHve u npaBuiia UCIOIb30BaHUS JTA00PATOPHOTO OOOPY/IOBAHUS U AIIIAPATyPHI.
MeTo/IbI U TEXHHKA BBITIOJTHCHHUS XUMUYCCKUX aHAITU30B.

Texamnka 6€30macHOCTH TpH paboTe B XUMHIECKOH JIA0OpaTOPHH.
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