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

PaGouas mnporpamma gucuurmuael EH.03 Xumwus sBasercs 4YacTbi0 OCHOBHOM
npodeccuoHanbHOM 00pa30BaTEeIbHON MPOrpaMMBbl CPEAHETO PO(HEeCCHOHATEHOTO 00pa3oBaHus
1o crienuanbHOCTH «19.02.08 TexHosorus Msca U MSICHBIX IIPOJYKTOBY.

1.2 MecTo y4yeOHOii tucuunIuHbl B cTpykType OIIOII

VYyeonas mucuumumnaa «EH.03 Xumus» oTHOCHTCS K Tpynme 00s3aTeNIbHBIX AUCIUILUIMH
MaTEeMAaTHYECKOTO M OOIIEr0 eCTECTBEHHOHAYYHOrO0 YYeOHOro IUKIa MpodeccHnoHATBLHOMI
noarotoBku. Jucuuminmna peanusyercs Bo Il u III cemecTpax mpu cpoke MOMYyYEHHUS] CPEIHETO
npodeccnoHanTsHOTO 00pa30oBaHus MO MPOrpaMMaM MOATOTOBKH CIEITUAIMCTOB CPEIHETO 3BEHA
2 rona 10 wmecsue u B Il u IV cemectpax — mnpu cpoke NOIyYEHHUS CPEIHEro
poQeCCHOHAIBHOTO 00pa30BaHus MO MporpaMMaM MOJATOTOBKH CHEIUAIMCTOB CPEAHETO 3BEHA
3 roma 10 mecsies

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

Henu w3ydeHus] OUCUUIUIMHBL (OpMHUpOBaHUE Yy OOYYaIOLIMXCS YMEHUS OLIEHHUBATh
3HAYMMOCTh XHMHYECKOTO0 3HAaHUS Ul KaXJIOro 4esnoBeKa; (popMHUpoBaHHE y OOydarouXcs
LEJIOCTHOIO MpPEACTABICHUS O MHpPE M pOIM XUMHHM B CO3JaHHM COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa; yMEHHUsI OOBSICHATH OOBEKTHI U MPOLECCHl OKpY’KaroIIen
JIEHCTBUTEIIBHOCTU: IPUPOAHON, COLMAIBHOM, KYJIBTYPHOU, TEXHUYECKON Cpebl, — HCIIONIb3Ys
JUISL 3TOr0 XUMUYECKHE 3HAHUS.

3amaun U3y4YeHUs TUCLMIIMHBL: Pa3BUTHE Y OOyYaIOUIMXCS YMEHUHN pa3nuyarh QaxkTsl U
OLICHKH, CPABHUBATH OLICHOYHBIC BBIBOJBI, BUIETHh UX CBA3b C KPUTEPUSAMM OLIEHOK U CBS3b
KPUTEpPUEB C OINPEACIEHHOM CHUCTEMOM II€HHOCTEeH, (QOopMyaupoBaTb U 0OOCHOBBIBATh
COOCTBEHHYIO MO3UIIHMIO0; MPHOOpETeHNE 00YUaIOIUMHUCS ONbITa Pa3HOOOPAa3HOM N1eATENbHOCTH,
IIO3HAHMUSI M CaMOIIO3HAHMWs; KIIFOUYEBBIX HABBIKOB, MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUIS
pa3IMYHBIX BUJOB JIESITEIbHOCTH (HABBIKOB pEIICHUs NpoOsieM, NMPUHATHUS peleHH, MOUCKa,
aHaiM3a M 00paboOTKM HMH(OpPMAIMK, KOMMYHUKAaTHBHBIX HABBIKOB, HABBIKOB H3MEpPEHUH,
COTPYAHUYECTBA, 0€30MaCHOr0 OOpAIleHHs C BEIIECTBAMU B TIOBCEAHEBHOM KU3HM).

B pesynbrare ocBoeHHs y4eOHOW NUCHUIUIMHBI OOyYarOUIMHCS JOJDKEH:
o0agaTh OOIIMMHU KOMIIETEHIUSAMH, BKIIOYAIOIUMHU B €051 CTIOCOOHOCTD:

OK 1. TloHumMaTh CyIIHOCTh M COLMAJBHYIO 3HAYMMOCTh CBOeW Oynyuied mpodeccuw,
MIPOSIBJIATH K HEW YCTOMYMBBINA MHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JAEATENbHOCTb, BBIOMpPATh TUIIOBBIE METOIBI U
CI0coObI BBIMOJIHEHUS MTPO(ECCHOHANBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTH U KaueCTBO.

OK 3. [IpuHUMaTh pelieHus B CTAHIAPTHBIX M HECTAHAAPTHBIX CHTYalUsSX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiectBiaTh IMOUCK W HUCHOJb30BaHWE HWH(GOpMALMU, HEOOXOAUMON JUIs
3 (PEKTUBHOTO BBITOJHEHHUS MPO(ECCHOHANBHBIX 3a/1a4, MPO(PECCHOHATBLHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcronmp3oBaTh  MH(POPMALMOHHO-KOMMYHHUKAIIHOHHBIE  TEXHOJIOTHH B
npoeCCHOHATIBHOM 1EATEIbHOCTH.

OK 6. PaGorarp B KONJIEKTHBE M KoMmaHJe, 3((EeKTUBHO 0OLIaTbCs C KOJUIETaMH,
PYKOBOJICTBOM, TOTPEOUTEIISAMHU.

OK 7. bpath Ha cebsi OTBETCTBEHHOCTh 3a pabOTy UYJICHOB KOMAaH[bI (ITOMYUHEHHBIX ),
pe3yibTaT BBIIOJHEHUS 3aaHUH.
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OK 8. CaMocTosITeNbHO OMNpeAenaTh 3amayu NPOo(EeCcCHOHATBLHOTO W JIMYHOCTHOTO
pa3BUTHS, 3aHUMATbCd  CcaMOOOpa3OBaHMEM, OCO3HAHHO  IUIAHUPOBATH  IOBBLIIICHUE
KBATH(UKALIHH.

OK 9. OpueHTupoBaThCsl B YCIOBHSAX YaCTOH CMEHBI TEXHOJOTHUH B MPOECCHOHATHHOM
JESTEIbHOCTH.

O6J'IaI[aTB HpO(beCCI/IOHaJ'IBHBIMI/I KOMIICTCHIUAMHU, BKIIOYAOIIINMHU B ce0s1 CITOCOOHOCTD:

I1K 1.1. IIpoBOUTE IpHUEMKY BCEX BUJIOB CKOTA, ITHULIBI U KPOJIUKOB.

1K 1.2. I[Tpou3BoauTh yOO# CKOTa, MTHIIBI U KPOJIUKOB.

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

[1IK 1.4. OGecnieunBaTh pabOTy TEXHOJOTHYECKOTO OOOpPYIOBAaHUS MEPBUYHOTO IeXa U
NTHUIIELIEXA.

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

[1K 2.2. Bectu TeXHOTOTHYECKUN TTPOIiecC 00pabOTKH MPOIYKTOB Y005 (TI0 BUIAM).

[IK 2.3. OO6ecneunBaTth pabOTy TEXHOJOTMYECKOTO OOOpYyIOBaHHA B  IIexax
MSICO’KHPOBOIO KOpITyca.

I[IK 3.1. KouTpomupoBaTh Ka4yecTBO CHIPbs, BCIOMOTATEIbHBIX  MaTEpHAJIOB,
nonygabpuKaToB ¥ TOTOBOM MPOIYKIIMH MPU MPOU3BOICTBE KOJIOACHBIX U KOMTYCHBIX U3JICITHA.

[1K 3.2. Bectu TeXHOIOTHYECKU MTPOIIECC MPOU3BOICTBA KOJIOACHBIX U3/AETUH.

[1IK 3.3. Bect TEXHOJIOTHYECKUH MpPOIECC MPOU3BOJICTBA, KOIMYCHBIX W3ICIUN U
nonygabpuKaTos.

[1K 3.4. ObecrieunBaTh pabOTy TEXHOJIOTUIECKOTO 00OPYIOBAHUS JIJIsl IPOU3BOICTBA
KOJIOACHBIX M3/IENNi, KOMUEHBIX U3ENUN U MOoIy(haOpuKaToB.

B pesynbTaTe ocBoeHUs yaeOHON UCIUTUTMHBI 00YJaIONUNCS TOJKEH YMeTh:

- IPUMEHATh OCHOBHBIE 3aKOHbl XUMHMM JUIs pelIeHus 3ajJad B 00JacTH
po¢eCCuOHAIBHON JIeATETbHOCTH;

- HCIIOJIb30BaTh CBOMCTBAa OPraHUYECKUX BEIECTB, JUCIEPCHBIX M KOJUIOMIHBIX CHUCTEM
AJId OIITUMU3ALUN TEXHOJIOTHYCCKOI'0 IMIpo1ecca,

- OIMCBIBATE YPABHCHUAMU XHUMUUYCCKHUX pCaKHI/Iﬁ IIPpOLECChI, JIC)KAIIIUC B OCHOBC
IIPOM3BO/ICTBA MPOJIOBOJILCTBEHHBIX IPOIYKTOB;

- IPOBOJIUTH PACUYETHI 10 XUMUYECKUM (OpMYJIaM U YPAaBHEHUSIM PEaKIuu;

- HCIIOJIb30BAaTh J1a00PaTOPHYIO MOCYy U 000PYAOBaHHUE;

- BBIOUPATh METOJI M X0l XUMUYECKOT0 aHAJIN3a, TOI0MPATh PEAKTUBBI U allapaTypy;

- IPOBO/IUTH KAYECTBEHHBIE PEAKIIMM Ha HEOPTaHUYECKUE BEIIECTBA U HOHBI, OTAEIbHbIE
KJIaCChl OPTaHWYECKUX COCAMHEHUI,

- BBINIOJIHATH KOJIMYECTBEHHBIE PACUEThI COCTAaBa BEIIECTBA MO Pe3yIbTaTaM U3MEPEHMIA;

- co0Jr0/1aTh TIpaBUJIa TEXHUKU O€30M1aCHOCTH MU paboTe B XUMHUECKOH J1abopaToOpHH.

B pesynbTaTe ocBoeHUs yaeOHON AUCITUTUTMHBI 00YJarONTUHCS JOJKEH 3HATh:

- OCHOBHBIE TIOHSATHS M 3aKOHBI XUMUHU;

- TEOPETUIECKHE OCHOBBI OPTaHUYECKOH, (PU3MIECKOM, KOJUTOUTHON XUMHUH,

- IOHATHE XUMHYECKON KMHETUKHU U KaTallu3a;

- KJIacCU(UKAINI0 XUMUYECKUX PEaKIUi 1 3aKOHOMEPHOCTH UX MPOTEKAHNS,

oOpatuMble ¥ HEOOpaTUMblE XUMHYECKHE pPEaKIMH, XHUMHUYECKOe paBHOBECHUE,

CMEIIECHUE XUMHYECKOTO PaBHOBECHS TIOJT IEHCTBUEM PA3IMYHBIX (DAKTOPOB;

- OKUCJIUTEIIPHO-BOCCTAHOBUTEIBHBIC PEAKIINH, PEAKIIMH HOHHOTO OOMEHA;

- TUAPOJIU3 COJIEH, AUCCOIMALIMIO AJIEKTPOJIMTOB B BOJHBIX PacTBOpax, MOHATHE O
CWIBHBIX U CITa0BIX AJIEKTPOIIUTAX;

- TeTUI0BOM 3P(HEKT XUMUUECKHUX PEAKIINA, TEPMOXUMUYECKHE YPAaBHEHUS,

- XapaKTEPUCTUKH PA3TUYHBIX KJIACCOB OPTaHMYECKHX BEILECTB, BXOAIIUX B COCTaB
CBhIPbSl U TOTOBOM NMUIIEBOW MPOAYKLIHUH;
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- CBOMCTBA pACTBOPOB M KOJUIOUIHBIX CUCTEM BBICOKOMOJIEKYIISIPHBIX COCIMHEHUI;

- IUCIIEPCHBIE U KOJUIOUAHBIE CUCTEMBI TUIIEBBIX MTPOJAYKTOB;

- POJIb U XapaKTEPUCTUKHU MTOBEPXHOCTHBIX SIBJICHUI B MPUPOIHBIX U TEXHOJOTHUYECKHUX
Ipoueccax;

OCHOBBI aHAJINTUYECKON XMMHH;

OCHOBHBIE METO/TbI KJIACCUYIECKOT'O KOJTMYECTBEHHOTO U (PU3UKO-XMMHUYECKOTO aHATN3a;
- Ha3HAYEHHWE U MPABUJIA UCIIOJIH30BAHUS JA0OPATOPHOTO 00OPYIOBAHUS U alllapaTyphl,
METO/Ibl M1 TEXHUKY BBIITOJIHEHHS] XUMUYECKUX AHAIU30B;

- IpreMbI O€301acHOM pabOThl B XMMUYECKOH JIa0OpaTOpHH.

1.4 O0masi Tpy10€eMKOCTH JUCIHUNJIMHBI

MaxkcumanbHON yueOHON Harpy3ku oOydaromerocs (Bcero) 162 yacos, B ToM uuce:
- 00s13aTeNIbHOM ayAUTOPHOHN yueOHOM Harpy3ku oby4aromierocs - 108 yaca;

- KOHCYJIbTAINH - 2 4aca,

- CAaMOCTOATENIFHON paboThI 00yyatomierocs - 52 yaca.



2 CTPYKTYPA U COIEPXKAHUE YYEGHOU JUCHUTLIAHBI

2.1 O0béM TUCHMIIMHBI M BUAbI Y4eOHbIX 3aHATHIH

O0BEM yacoB

Bun yae6Ho# paboThl cemecTp™ UTOTO
1/3 2/4
MakcumajibHas yueOHass Harpy3ka (Bcero) 72 90 162
Oobs13aTesIbHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 48 60 108
B TOM YHCJIE: TEOpPETUYECKOE OOyUCHHE 16 30 46
1ab0paTOPHBIE 3aHATHS 32 30 62
CamocrosiTesibHas padora odyuyaromerocs (Bcero) 24 24 48
B TOM YHCJIE: CAMOIIOJTOTOBKA [0 MaTepHajaM y4eOHBIX MOCOOHit
U y4eOHUKOB, MOATrOTOBKAa K Ja0OpaTOpHbIM U 24 24 48
MPAKTUYECKUM 3aHSATHIM, KOJUIOKBUYMaM, TEKYILIEMY
KOHTPOJTIO | T.JI.
Koncyabranun - 6 6
IIpoMe:kyTouHasI aTTECTALUS
(3aueT, mudpepeHIMPOBaHHBIN 3a4eT, SK3aMEH ) i JIAMEH | JK3AMEH

* 1, 2 cemecTp - IpU CPOKE MOYYSHHSI CPETHEr0 MPO(EeCCHOHATFHOTO 00pa30BaHuUs 110
porpaMMam MOATOTOBKH CIICIUAIMCTOB CpeaHero 3BeHa 2 rojaa 10 mecsies;
3,4 ceMecTp - PHU CPOKE TOIYUEHUsSI CPEAHETO MPodheccCHOHATLHOTO 00pa3oBaHus TI0

nporpamMmmam NOATOTOBKH CIICIUaJIuCTOB CpCaHCroO 3BCHA

3

roga 10

MCCAILICB.




2.2 TemaTuuyecKuii NJIAH U coiepPKaHMe THCHUTITHHBI

HaumenoBaHue Conep:xxanue yueOHOT0 MaTepuaJia, J1ad0paToOpHble U NPAKTHYECKUE 3aHATHS, O0beM yacoB | YpoBeHb
pa3iesioB U TeM caMoCTOsITe/IbHAsE padoTa padora 00y4alImuxcs 0CBOEHMS
1 2 3 4
Paznen 1 OcHoBHbIe MOHATHA XMMUH. Kitaccugukanus ¥ cBOMCTBA HEOPraHUYECKUX COeIUHEeHU
Tema 1.1 BemectBo. ATom. Monekyna. XUMHUYECKUN SKBUBAJICHT. XUMUYECKUH 351eMeHT. Aiotponus. [IpocTteie u 1 1
OCHOBHBIE MTOHATHUS U |CIIOKHBIE BellecTBa. KauecTBEHHBIH W KOTMUYECTBEHHBIN COCTAB BEIIECTB. XUMUUECKUE 3HAKU U HOPMYJIBL.
3aKOHBI XUMHU OTtHOCHUTENbHBIE aTOMHAs U MOJIeKyJIsipHast 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€30MIACHOCTH MPH paboTe B XUMHUYECKOH 2 2
nmaboparopuun. O0opynoBaHHE XHMHUYECKOH JabopaTopun. Pacduers mo xummdeckuM GhopMyiam
YPaBHEHUSIM PEAKIUI.
CamocrosTenpHast paboTa 00yyaromuxcs: CaMOIIOATOTOBKA [0 MaTepuanaM y4eOHBIX IMOCOOMH | 2 3
y4eOHHKOB, MOATOTOBKA K J1a0OpaTOPHBIM 3aHATHSIM, TEKYIIEMY KOHTPOJIO U T.J.
Tema 1.2 Crpoenune aroma u [lepuogmueckwuii 3akon J[.M.MenneneeBa. M3oronbl. CTpoeHHE MEKTPOHHBIX 000I0YEK 4 1
CtpocHue BelecTBa. |aTOMOB JJIEMEHTOB MalbIX M OOJBIIMX MepuojoB. MoHHas xumuyeckas CBsi3b. KoBalleHTHass XUMHYecKas
[leproamueckuii 3aKoH |CBsA3b. MexaHU3M 00pa30BaHUS KOBAJEHTHON CBSA3M (OOMEHHBIH W JTOHOPHO-aKIEeNTOpHHIH). [loHsTHE O
J.11.MenneneeBa KOOPJAMHAIMOHHOW cBs3u. KoBajeHTHBIE TOJSpHAS M HEMOJSIpHAs CBsi3u. KpaTHOCTh KOBaJE€HTHOM CBSI3U.
Mertamnnueckasi cBsi3b. PU3NUECKHE CBOWCTBA METAIOB. ATperatHble COCTOSHHUS BEIIECTB U BOJOPOJIHAS
cBs13b. TBeploe, )KUAKOE U ra3o00pa3HOe COCTOSHHA BellecTB. BHyTpH- 1 MeXMOJIEKyIsIpHAs BOJOPOAHAS
cBs3b. [IoHATHE O AMCTIEPCHBIX CHCTEMAX.
CamocrositennpHas paboTa OOydYarONIMXCs: CaMOIOJTrOTOBKA 10 MarephaiaM  y4eOHBIX — [MOocoOuMd | 2 3
y4eOHHUKOB, MOJATOTOBKAa K Ja0OpaTOpHBIM 3aHSATHSIM, TEKYILEMY KOHTPOJIO H T.1..
Tema 1.3 Oxcuasl u ux cBoiictBa. CoseoOpasyroniue U HecosneoOpasyromue okcuibl. OCHOBHBbIC, aM(OTEpHbIE U 5 1
Knaccupukanuss  |KucCIoTHBIE OKCHIBI. XMMHYECKHE CBOMCTBa OKCHIOB. Ilomydenue okcmmoB. OCHOBaHMS M MX CBOWCTBA.
Heopranndeckux  (OCHOBaHHMSA KakK OBJIEKTPOJUTHI, MX KiIacCHpHKaUWs MO Pa3IMYHBIM NpHU3HaKaM. XWUMHUYECKHE CBOMCTBa
COEIMHEHNH U NX OCHOBaHM B CBETE€ TEOPUU DIIIEKTPOJIUTHUUECKON JHccoumanuu. Pa3nokeHue HepacTBOPUMBIX B BOJIE
CBOICTBa ocHoBaHUH. OCHOBHBIE CHOCOOBI TONy4eHHSI OCHOBaHWH. AMoTepHble OCHOBaHMA. KHCIOTBI M uX

cBoiicTBa. KHCIOTHI Kak AJIEKTPONUTHL, MX KIACCU(PUKAIUSA IO Pa3IUYHBIM IPU3HAKAM. XUMHYECKUE
CBOMCTBa KHCJIOT B CBETE TCOPHH IICKTPOIUTHICCKON aucconmanuu. OCHOBHBIC CITIOCOOBI MTOTYICHIS
kucinoTel. Conu u ux cBoiictBa. Conu Kak AeKTponuThl. CoMu CpeHue, KUCIble 1 OCHOBHBIC. XUMHUUECKUE
CBOICTBA COJIEM B CBETE TEOPUH AIEKTPOJIUTHUECKON auccoruanuu. [ uapoaus comnei.




HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOTo MaTepHaJia, Jad0paTOpHble U PAKTHYECKUE 3aHATHS,
caMoCTOsITe/IbHAsA padoTa padora o0y4yaomuxcst

O0BbeM yacoB

YpoBenb
OCBOEHUS

Jlaboparopras pabora. [lomydenue u cBOMCTBa KJIIACCOB HEOPTAHWMYECKUX COCTUHEHHUN: OKCH/IOB,
OCHOBAHHM, KHCJIOT, aM(OJIUTOB, COJICH
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CamocTosiTenbHas padota oOydaronuxcs. [IoIroToBka K 3aHATHSM IO BBIMIEICPESUUCICHHBIM TEMaM.
CocraBneHue ypaBHEHUN peakiuii A1 B3aUMOICUCTBUM KIIaCCOB HEOPraHMYECKUX BEIIECTB.
MeTtaiibl 1 HEMETAJUIEL.

Paspea 2

OcHOBHbBIE NOHATHUS] OPTAHMYECKOI XMMHUM U TEOPHsI CTPOEHUS
OPraHuYecKUX CoeTMHEHU I

Tema 2.1
Teopus ctpoeHus
OpPTraHUYECKUX

coenuHeHui A. M.

Byrnepoga.

OCHOBHBIE TIOJIOKEHHSI TEOPHH XUMHUYECKOTO CTpoeHHs. M3omepust 1 m3oMepbl. XuMHu4deckue HopMyibl U
MOJIEJIM MOJIEKYJI B OPraHUYECKOM XUMUHU.

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

Tema 2.2
Knaccudukarus
OpPraHUYECKUX
BEIIIECTB.

VYT1eBoopoabl U UX NMPUPOIHBIE UCTOYHHUKH. AJKaHbl. ATKeHbI. DTuieH. Jluens! u kayuyku. [lonarue o
JUEHAX KaK YrJIEBOAOPOAAX C ABYMs JBOWHBIMH CBA3SIMH. CONpsKEHHBIE TUEHBI. ATKUHBL. AIICTHIICH.
Apensl. benson. Tonyoun. [IpupoaHbie HCTOYHUKH YTIEBOAOPOIOB.

Jlabopatopnas padoTa. [lomyderue u cBOWCTBA yTIEBOAOPOIOB.

Kucnoponconep:xaniue opraHndeckue CoeJUHEHUSI.

Criuprsl. [IpiMeHeHne 3TaHOIa HA OCHOBE CBOMCTB. [ IMIIEPHH Kak MpeICTABUTENIb MHOTOATOMHBIX CITUPTOB.
KagecTBennas peakuus Ha MHOroaToMHble ciupThl. [Ipumenenne rnunepuna. @enon. Ilpumenenne gpenona
Ha OCHOBE CcBOMCTB. Anbaeruapl. llomydeHue anbAEruoB OKHCICHHEM COOTBETCTBYIOIIMX CIHPTOB.
[Mpumenenue ¢dopmanbaernia Ha ocHoBe ero cBoiictB. KapOoHoBbie kuciothl. [lomyueHune kapOOHOBBIX
KHUCJIOT OKHCJIEHUEM ajbACTH0B. XUMUYECKHE CBOWCTBA M IPUMEHEHUE YKCYCHOM KHUCIOThI. Bpiciine
XKHUPHBIE KHCJIOTHI Ha NpUMepe NaJbMHUTHHOBOM M cTeapuHoBOH. CrnoxkHbie 3¢upbl U Xupbl. CIIOXHBIE
3¢UpHI B IpUpoJIie, UX 3HaueHue. [IpuMeHeHne CI0XKHBIX Y(DUPOB HA OCHOBE CBOWCTB. JKUPHI KaK CIOXHBIE
a¢upsl. Kinaccudukanus sxupoB. XUMHUYECKUE CBOHCTBA )KUPOB: THIAPOJIU3 U THAPHUPOBAHUE KUJIKHUX JKUPOB.
[IpumeHeHne >XUPOB Ha OCHOBE HX CBOMCTB. Mpuia. YTrieBoapl. YTJEBOIBl, HX KiIacCH(pUKAIUS:
MOHOcaxapHbl (IJI0K03a, ppykrosa), Aucaxapuisl (caxapos3a) W Mojucaxapuiabl (Kpaxmai U LeJUII0I03a).
XUMHUYECKHE CBOMCTBA TIIOKO3bI. [IpMeHeHre TII0K03bI Ha OCHOBE CBOIMCTB. 3HAUE€HHUE YIIICBOAOB B )KUBOU
MPUPOAE U KU3HH YEJIOBEKa.

JlabopaTtopHas padoTa. [lonydeHre u CBOHCTBA KHCIOPOACOACPIKAIITUX OPTaHUIESCKUX COCTMHECHHIM.




HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOTo MaTepHaJia, Jad0paTOpHble U PAKTHYECKUE 3aHATHS,
caMoCTOsITe/IbHAsA padoTa padora o0y4yaomuxcst

O0BbeM yacoB

YpoBenb
OCBOEHUS

A3zoTcoaepikailie opranudeckue coequaenus. [lonumepsl.

Awmunbl. Anrdatnyeckre aMiUHbI. AHWIHH KaK OpraHMYecKOe OCHOBAaHHE.

AMPHOKHUCIIOTBI. AMHWHOKHCIOTHI Kak aMmdoTepHble AH(PYHKINOHATBHBIE OPraHUYECKWE COEAMHEHUSI.
[lenTunHas cBsA3p u monunentuAsl. [IpuMeHeHne aMUHOKHUCIOT Ha OCHOBE CBOMCTB. bemku. CTpykTypa u
XHMHUYeCKUe cBoiicTBa OenkoB. buonormueckue Gpynkiuu 6enkoB. [Tomumepsl. benku n monmcaxapuabl Kak
ouononumepsl. [lnactmaccel. [lonyueHne MONMMEpPOB peakUUel MONMMEPU3ald M TOJHKOHACHCAIIWH.
TepMmomnacTuyHble M TEPMOpEaKTUBHBIE ILTacTMacchl. [lpeacraButenu mmactMacc. BonokHa, ux
knaccudukanys. [lomydenne BonokoH. OTAeNbHBIC TPEACTABUTENH 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.

Pasznen 3

Oo0mas xumus. Teopernueckue 0CHOBbI (PU3NYECKON U KOJIJIOUIAHON XUMM A

Tema 3.1
XUMHUYUECKUE PEAKIUH

Knaccudukanuss XUMHYECKHUX peakiuil. ['OMOTeHHbIe U TI'eTePOreHHbIC PEAKIMU. DK30TCPMHUUYECKHUE U
SHIOTEpPMUYECKHE peakiuu. TeruioBoil A(h(eKT XUMHYECKUX peakiuil. TepMOXMMHUYEeCKHe YpPaBHEHUS.
Karanus. ['oMoreHHsIe U rereporeHHble KaTanu3aTtopsl. Katamutuueckue sapl. UHTHOUTOPBL.

CkopocTh XuMHUYECKUX peakiuid. [loHATHE O CKOPOCTH XMMHUYECKHX PEaKIfidi. 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKUX PEaKIUH OT pa3IMyHBIX (PaKTOPOB: MPHUPOABI PEArHPYIOIIUX BEIISCTB, MX KOHIEHTPAIIHH,
TEMIEpPaTyphl, TOBEPXHOCTH CONPHUKOCHOBEHHS U WCIONB30BaHUS KaTanmuzaTtopoB. OOparuMocTts
XUMHUYECKUX peakiui. OOpaTMble U HEOOpaTUMbIE PEaKIMH. XHUMHUYECKOE PaBHOBECHE M CIOCOOBI €ro
cmenienus. [Ipunnun Jle llarense

JlaGoparopHas padoTa. CKOPOCTh XUMHUUECKUX PEaKIUii. XHUMHUYCCKOE PABHOBECHE.

CamocrositennpHas paboTa OOy4YarONIMXCs: CaMOIOJTrOTOBKA 0 MarephaiaM  y4eOHBIX — [MOcoOMd |
yT-Ie6HI/IKOB, IIOArOTOBKA K Ha60paTOpHBIM )51 NPAKTUYCCKUM 3aHATUAM, KOJUIOKBUYMaM, TEKYILIEMY
KOHTPOJIIO U T.JI..

Tema 3.2
Bona. PactBopsl.
OnekTponuTudecKas
JUCCOLUAIS

Bopna. PactBoprsl. PactBopenue. PactBopumocTs BemiecTB. HacollieHHbIE, HEHACBIILICHHBIE, EPECHIILICHHBIE
pacTBOpPHL. 3aBUCUMOCTh PACTBOPHUMOCTH Ta30B, KUAKOCTEH M TBEPIBIX BEIICCTB OT PA3IHYHBIX (PaKTOPOB.
MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA, MOJISIPHAS U DKBUBAJIICHTHAS KOHLIEHTPAI[UU PaCTBOPOB.

DNEKTPOIIUTUYECKAs TUCCOLUALNA. DIEKTPOJUTHl U HEIIEKTPOUTHL. IDJIEKTPOJIUTHUECKAs IUCCOLUALUS.
MexaHU3MBI JIEKTPOIUTHICCKON ITUCCOIUAITIH IS BEIIECTB C PA3IMYHBIMU THIIAMH XUMHUYECKOH CBS3H.
I'mapatupoBaHHBIE W HETHAPATHPOBAHHBIE HOHBL. CTENEHb 3JIEKTPOIUTHICCKOMN nuccoruanui. CHIIbHBIC U
cnabpie AIeKTPOaUTH. OCHOBHBIC IIOJNIOKCHHUS TEOPHH DJICKTPOJIIMTHYCCKON Aucconuanuu. KucioTsl,

10




HaumenoBaHue Conep:xanue yueOHOTo MaTepHaJia, Jad0paTOpHble U PAKTHYECKUE 3aHATHS, O0beM yacoB | YpoBeHb
pa3aenoB U TeM caMoCTOsITe/IbHAsA padoTa padora o0y4yaomuxcst OCBOCHMS
OCHOBaHUS U COJIM KakK dJEKTpONHUTHL. MoHHBIE peaknuu B pacTBopax. Juccommanus Boasl. BogoponHsiid
MoKa3arteb.
JlaGoparopHas pabora. [IpuroroBnenue pacTBOpPOB. 4 2
Jlabopatopnas paborta. oHHBIE peakuuu B pacTBopax. Mi3amepeHne BOJOPOAHOTO TOKA3aTesl.
CamocrosiTenbHas paboTra 00ydJarOmMXCs: CaMOTOATOTOBKA [0 MaTepuanaM  y4eOHBIX  mocobuil u 2 3
yu4eOHUKOB, TMOATOTOBKA K J1a0OpPaTOPHBIM M TPAKTHUECKUM 3aHATHIM, KOJUIOKBUYMaM, TEKYILIEMY
KOHTPOJIIO U T.1..
Tema 3.3 Crenens okucineHus. OKUCIUTENb U BOCCTaHOBIEHUE. BoccTaHOBUTEND U OKMCIeHHE. MeTos 37eKTPOHHOTO 2 1
OKuCIUTENHHO- Oananca JUIsl COCTaBIICHHS YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINA. DIEKTPOXUMHUYECKUE
BOCCTAaHOBUTEIIbHBIC |MTPOLECCHI. | albBAHNYECKUI SIEMEHT. DJIEKTPOIH3
peakuu Jlaboparopras paboTta. OKHCIUTETHHO-BOCCTAHOBUTEBHEIE PEAKITIH. 2 2
CaMmocrosTenbHas paboTra 00ydarolmMXCs: CaMOIMOATOTOBKA [0 MaTepuajaM  y4eOHBIX  mocobuid u 2 3
y4eOHUKOB, TMOATOTOBKA K  Ja0OpaTOpHbIM W  TPAKTUYECKUM 3aHATHSM, KOJJIOKBUYMaM, TEKYIIEMY
KOHTPOJIIO U T.]I..
Tema 3.4 [ToBepxHOCTHBIE siBIeHUs. PoJib MOBEpXHOCTH B OHONOTHYECKHX mpolieccax. [loBepXHOCTHAs JHEpPTHsL. 4 1
IToBepXxHOCTHBIE IToBepxHocTHOE  HaTsbkeHue. IloBepXHOCTHO-akTHMBHBIE — BemiecTBa.  [IOBEpXHOCTHAs  aKTUBHOCTb.
ABJIeHUs B IPUPOAHbIX | CopOLMOoHHbBIe siBNeHUs. Buabl copOumu. AncopOuuss M BIMSHHE Ha Hee pPa3JIMuHBIX  (aKTOPOB.
Y TeXHOJIOTHYeCKUX |OCcOoOCHHOCTH CcopOuMU  3eKTpoiauToB. MoHHbI 00MeH. WMoHMTBI ¥ UX  (PUIMKO-XMMHYECKUE
npoiieccax xapakTtepuctuku. MoHHBII 0OMeH B nipupojie U TexHuke. OcoOEHHOCTH aJcOpOIMU Ha MTOBEPXHOCTH
paszena XHUIAKOCTh - TBepjoe Teno. CMadnBaHue.
Jlaboparophas padota. COpOIIMOHHBIC SBICHHUSL. 4 2
CamocrosTenpHast pabota o0yyaromuxcs. [10roToBka K 3aHATHSM 110 BHILIIETIEPEYUCICHHBIM TEMaM. 3 3
Tema 3.5 Kiraccudukarus aucnepcHbIXx cucteM. KoJmouIHO-IUCIIEPCHBIE CUCTEMBI, WX KIIACCH(DUKAIUS M CIIOCOOBI 4 1
HucnepcHbie u nony4yeHusi. ONTHUECKHue M MOJIEKYJISIPHO-KMHETHYECKHE CBOMCTBA AMCIEPCHBIX CHUCTEM. MuiemspHas
KOJIJIOM/IHBIE CUCTEMBI |TEOPHUS CTPOSHHS KOJUIOMIHBIX PACTBOPOB. ¥ CTOMYMBOCTE M KOAryJISIIKS KOJUIOMIHBIX CHCTEM
JlaGopartopnas pabora. [Toiaydenue u cBoiicTBa KOJTOUAHBIX CUCTEM 4 2
CamocTrosiTensHas padota o0ydaromuxcs. [loaroroBka K 3aHATHSM 10 BBIIETIEPEUNCICHHBIM TEMaM. 3

Tema 3.6
CBoiicTBa pacTBOPOB H

OObmast xapakTepuCTHKa BbICOKOMOJNEKYsApHbIX coeauHenuit (BMC). O6pasoBanue pactBopoB BMC.
CsoiicTBa 1 ycroitunBocts pactBopoB BMC. benku kak komnouzsl. ['enu u cryaHu.
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HaumenoBaHue Conep:xanue yueOHOTo MaTepHaJia, Jad0paTOpHble U PAKTHYECKUE 3aHATHS, O0beM yacoB | YpoBeHb
pa3aenoB U TeM caMoCTOsITe/IbHAsA padoTa padora o0y4yaomuxcst OCBOCHMS
KosumouaueIx cucreM |JlabopaTtopHas padora. [lomyduenne u coiicTBa pactBopoB BMC. 4 2
BBICOKOMOJICKYJISIPHBIX | CaMocTosTeNbHAsA paboTa o0ydaromuxcs. [IoaroroBka Kk 3aHATHIM MO BBIICTIEPEUNCICHHBIM TEMaM. 3 3
COCJIMHEHUH
Koncynpranmu no remam pasnena 3 3
Pa3znen 4 OCHOBBI AHATUTHYECKOH XUMHHU
Tema 4.1 [Ipenmer anamuTHdeckoit xumuu. KadecTBeHHBIN 1 KONMMYeCTBEHHBIN aHann3. Kiaccudukanus XuMUIecKux 4 1
OcHOBHBIE METOIB!  |METOOB aHanKu3a. TpeOoBaHUs K AaHATUTHICCKUM PEaKIHUsAM. TOUYHOCTDh aHATTUTUICCKUX ONPEIeIICHHH.
KJIaCCUYECKOTO Knaccupukanus HMHCTpYMEHTAJIbHBIX METOAOB aHanm3a. (OOlacTH MpUMEHEHHS ONTHYECKUX U
KOJIMYECTBEHHOTO U |CIIEKTPAJIbHBIX METOJNOB aHaim3a. PedpakToMeTpuss W TONAPUMETPUS B IHUIIEBBIX TEXHOJIOTHSX.
(U3UKO-XUMUYECKOTO | DIIEKTPOXUMHUYECKHE METOJIbI aHaIH3a. XpoMarorpadusi.
aHanM3a Jlaboparoprast pabota. Ilpmemsl Oe3zomacHOil pPabOTEI B XWMHUYECKON JabopaTopuu. 3HAKOMCTBO C 4 2
AHAJMTUYECKUM 000pyIOBaHUEM XHUMHUIECKOH TabopaTopuu.
CamocrosiTensHas paboTta o0y4aromuxcs. [IoaroroBka K 3aHATHSIM 110 BBIIICTICPEYNCICHHBIM TEMaM. 4 3
Tema 4.2 [IpaBuna monp30BaHUS TEXHUYECKHMMU M aHAJMTUYECKUMH BecaMu. lIpaBuia M3MepeHuss TOUHOTO o0beMa, 4 1
Hasnauenuie v paBuiia |IpUTOTOBJICHHSI PACTBOPOB C TOYHOW KOHIEHTparmed. TpeOoBaHUs, NpenbsBisieMble K CTaHAAPTHBIM
WCTIOJTb30BaHHUS BEIIECTBaM M CTaHAAPTHBIM pacTBopaM. IIpaBuia paboTsl Ha GOTOKOIOPUMETPE, pePpaKTOMETpe,
71a60paTOPHOTO noJsipumertpe, pH-metpe.
obopynoBanus 1 |JlaboparopHasi pabora. [IpuroTroBieHHe NMEPBHYHBIX W BTOPUYHBIX CTAHIAPTHBIX PAacTBOpOB. M3mepeHue 4 2
anmaparypsl TUIOTHOCTH JKUJIKOCTEH.
CamocrositenpHas paboTta oOy4aromuxcs. [IogroroBka K 3aHATHIM O BBIIICTIEPEYNCICHHBIM TEMaM. 4 3
Tema 4.3 Turpumerprdyeckuii MeToJ aHanM3a. 3aKOH SKBHUBICHTOB. TOUYKa 3KBUBAJEHTHOCTH M CHOCOOBI €€ 4 1
MCTOJII)I U TCXHHUKA OIpEACIICHUA. BO]IOpO]lHBIfI IMOKa3aTejib KaK XapaKTECPHUCTHKa KHUCJIOTHOCTH BOIHBIX pPaCTBOPOB. MeTO}I
BBIITOJTHCHUA KHCJIOTHO-OCHOBHOI'O THUTPOBAaHMUA. PeaKHI/ISI HeﬁTpaHI/ISaHHH, NPUMCHACMBIC PECAKTUBBI, OIIPEACIACMBIC
XUMUYECKHX aHAIN30B |BELIECTBA, HCIOIb3yEeMble HHAWKATOPBl. MeTOd  OKHCIHMTENbHO-BOCCTAHOBHTENBHOTO  THUTPOBAHUS.
Honometpusi. OcoOEHHOCTH OTIpeIeNIeHUs] OKUCIIUTENICH U BOCCTAHOBUTEIICH. Y CIIOBHUS TIPOBEICHUS
HMOJIOMETPUYECKUX ONPEAETICHUH.
JlabopaTtopnas paborta. CTammapTuzanus pacCTBOPOB METOIOM HEHTpaTH3aIlny. 4 2
JlabopaTtopHas padota. CranmapTH3aIys pacTBOPOB HOJOMETPUIECKUM METOIOM.
CamocrosTenbHas pabora ooyuaromuxcs. [IoaroToBka K 3aHATHAM IO BHIIIENIEPEINCICHHBIM TEMaM. 4 3
Koncynbranuu mo remam pasnena 4 3
Bcero 162
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J1Jis XapaKTepUCTUKU YPOBHSI OCBOEHHS yUeOHOTO MaTepHalia UCTIONB3YIOTCS CIICAYIONUE 0003HAUCHHUS

1. - o3HaKOMUTENBHBIN (Y3HaBaHHE paHee N3YICHHBIX 00BEKTOB, CBONCTB);

2. - peNpPOAYKTUBHEIH (BBITIOJIHEHUE NCATEIBHOCTH 10 00pas3ily, HMHCTPYKIIMU WX TI0]] PyKOBOJICTBOM);

3. - MPOJYKTUBHBIH (TNTAHUPOBAHUE U CAMOCTOSATENLHOE BHIMOIHEHHE I TEITLHOCTH, PEIliCHHE TPOOJIEMHBIX 3a/1a4.
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3 YCJIOBUSI PEAJIM3AIIMA PABOYEN TPOT'PAMMBI TUCITATIIIAHBI

3.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

3.1.1 [pu peanuzanmu 1a60paTOPHBIX yueOHBIX 3aHATHIT 10 TeMaMm: «[lonydeHne u
CBOICTBA KUCJIOT U CoJiei», «[lomydeHue u cBOMCTBa OPraHMYeCKUX CoeTMHEHuy, «Ilonyyenue
Y CBOMCTBA KOJUIOUJIHBIX cucTeM»,«IIpUroToBieHre NepBUYHBIX U BTOPUYHBIX CTAHJAPTHBIX
PAcCTBOPOBY — UCTIOJIB3YIOTCS TPYIIIOBAs TUKYCCHUS M Pa300p KOHKPETHBIX MEPOIPUSATHIA

3.1.2 TIlepedeHb BUJIOB 3aHATHI, MPOBOJUMBIX B aKTUBHOW M HHTEPAKTUBHOMN

dbopmax:

Cemectp Bup 3ansatus

AKTHUBHBIEC U UHTEPAKTUBHBIE (DOPMBI
MIPOBEJICHUS 3aHATUI

I'pynmosas auckyccus no remam: «[lomyuenue u
3 JlaboparopHble 3aHATHST |CBOWCTBA KUCJIOT U conely, «[lonmydyenne n
CBOMCTBA OpPraHMYECKUX COCTUHEHUI»

3 JlaGopaTopHble 3aHATHS

COCTUHEHUN)

Pa300p KOHKPETHBIX CUTYAIUil 110 TEMaM:
«[loydyeHnne u cBONCTBA KUCIIOT U COJIEW»,
«[lomyuyeHune n CBOMCTBA OPraHUYECKUX

4 JlaGopaTopHble 3aHATHS

I'pynmoBas auckyccus no temam: «[lonydenue u
CBOMCTBA KOJUIOMIHBIX CHCTEM),
«IIpuroToBiieHHE MEPBUYHBIX U BTOPUIHBIX
CTaHJAPTHBIX PACTBOPOBY

4 JlaGopaTopHbie 3aHATUS

Pa300p KOHKpPETHBIX CUTYyalUil 110 TEMaM:
«Tomyuyenue u CBOMCTBA KOJIIOUAHBIX
cucrtem», «IIpuroToBneHrne NepBUYHBIX U
BTOPHUYHBIX CTAHJAPTHBIX 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 YU€OHOH JIeSITETLHOCTH,
paboThI, C yKa3aHUEM IEePedHs] OCHOBHOTO MPeIyCMOTPEHHOH y4eOHBIM MJIaHOM
000pyaoBaHMs, Y4eOHO-HATISAHBIX IOCOOUH 1
HCTIOJIb3YyEeMOT0 IPOrPAMMHOT0 00€CTIeUEeHUS
1 VYuebHast ayAuTOpH JIEKIMOHHOTO, TaboparopHoro Tuna | 394087, Boponexckas 00J1acTsb, T.

«JlaGopaTopusi XMUMHI», TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTecTalli, KOHCYIbTAllMi KOMITIEKT
y4eOHOU MeOenn, KOMITbIOTePHAST TEXHHUKA C
BO3MOXKHOCTBIO TMOAKIIOUEHM K cetn "MHTepHeT" 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,
JIEMOHCTPAIIMOHHOE 000PYI0BaHUE M YICOHO-HATIISTHBIC
nocoOwusi, 1abopaTopHOe 000pYIOBaHUE: MIKA(BI AT
XMMHYECKOH TOCY/IbI M PEaKTHBOB, BHITSDKHOM IIKad,
pH-MeTpsI, ciekTpooTOMETP, KOHAYKTOMETP,
CTaJIaTMOMETP, THTPOBAJIEE YCTAHOBKH, BECHI

Boponex, yn. Muaypusa, 1. 1, a.
159a
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TEXHUUYECKHUE, Ta30BBIC TOPEIIKHU, PEAKTHBHI,
nmabopaTopHas mocy/a.

2 Y4eOHas ayAuTOpUs JJIsi CAMOCTOSTEIBHON paOOTHI: 394087, Boponexckas 00J1acTh, T.
KOMIUIEKT yu4eOHOM MeOenu, IeMOHCTPalMOHHOE Boponex, yn. Muuypuna, 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 UudopmannoHHoe odecnieyeHne 00yueHust

OcHOBHbBIE HCTOYHUKHU:

1. Makcanosa JI. A. BricokoMOJeKyIsIpHbIE COCTUHEHUS U MaTepUaIbl AJs MHUIIEBON
IPOMBIIIICHHOCTH [31eKTpoHHBIA pecype]: YueOnoe nmocodue Hnst CIIO / Makcanosa JI. A.,
Aroposa O. XK. - Mocksa: U3natensctBo FOpaiit, 2020 - 220 [DU] [OBC HOpaiir]

2. MapteinoBa T. B. Xumus [3nextponHslii pecype]: YueOuuk u npaktukym s CIIO /
MaprteiHoBa T. B., Apramonosa U. B., 'ogynoB E. b. ; mox o6m. pen. MapteinoBoii T.B. -
Mocksa: U3narensctBo FOpaiit, 2020 - 368 [OU] [DBC FOpaiit]

JonojHUTeIbHbIE HCTOYHUKH:

1. AmapueB A. M. OOmas u Heopranudeckas xumwus. JlabopaTOpHBIA MPaKTUKYM
[sexTponHbIii pecypc]: YuebHoe mocodue Jlns CIIO / Amapues A. WU., KazakoBa A. A.,
[esnunpina JI. B. - Mocksa: U3parensctBo KOpaiit, 2020 - 159 [DU] [DBC KOpaiit]

2. MockBa B. B. Opranndeckas xumusi: 0a30BbIe MPHHIUIBI [3JIEKTPOHHBIN pecypc]:
VYyebnoe nocodue st CI1O / Mocksa B. B. - Mocksa: MU3ngarensctBo FOpaiit, 2020 - 143 [DU]
[9BC HOpaiit]

Meroanyeckue H31aHU:

1. Xumus [DnexTpoHHBIH pecypc]: METOAMYECKHE YKa3aHUs JUIsl CaMOCTOSITEIbHOM
paboTel no aucuumiuHe "Xumusa" (MaTeMaTH4eCKUN M OOIIMIT ecTeCTBEHHOHAYUYHbIH y4eOHbII
LUK JUIs o0yvaromuxcs no crenuanbHocTd 19.02.08 TexHonorus msica U MACHOM NpoayKuuu /
BopoHexckuii rocynapcTBEHHbBIN arpapHblii yHuBepcurer ; [cocT. O. B. Ileperonuas] -
Boponex: BopoHexxcknii TocyaapcTBeHHBIN arpapHbiid yausepeutet, 2018 [T1T]

Iepuoauyeckue u31aHus

1. XKypuan ananurudeckort xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

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

3. X¥MHUs B CETTLCKOM XO35HCTBE: eXKeMecsSuHbIi xKypHai - M.: b.u., 1963-1987

4. XuMHSI 1 TEXHOJIOTHS MTUILEBBIX MPOIYKTOB. 19, XuMus : CBOJHBIN TOM:
pedepaTUBHBIN )KypHAI: BRITYCK CBOJHOTO ToMa / Poc. akaz. Hayk, Bcepoc. wH-T Hayd. U TEXH.
uadopm. (BUHUTHN) - Mocksa: BUHUTU PAH, 2012-
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DJIEKTPOHHBbIE MOJHOTEKCTOBbIe pecypchbl Hayunoii ouonamorexku BI'AY (http:/
library.vsau.ru/)

IlepeuyeHb JOKYMEHTOB, MOTBEPKIAKIIUX
HaJINYHe/MPaBO HCNOJIb30BAHUAHU(POBBIX
(3/1eKTpOHHBIX) O0ubanoTek, I5C
(32 mepro1, COOTBETCTBYIOLINN CPOKY ITOTYIEHUS
oOpasoBanus no OOII)

YdeOHbrii | Ne HaunmeHoBaHMe JOKYMeHTA C YKa3aHUEM Cpok aeiicTBus
roj PEKBH3UTOB
n/
I
2017/201| 1 Konrpakt Ne 633/11Y ot 04.07.2017 (OBC «JIAHb») 08.08.2017 — 08.08.2018
8
2 Kontpaxt Ne 1305/4Y ot 29.12.2016 (3bC «ZNANIUM.COM») 09.01.2017 — 31.12.2017
3 Kontpakt Ne 240//TY ot 19.02.2018 (OBC «ZNANIUM.COM») 09.01.2018 —31.12.2018
4 Konrpakt Ne 587/1Y ot 20.06.2017 («HauumoHanbpHbIN 1HGPOBOI 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 Nel101/H36/2097 ot 28.03.2017 (HarmonansHas snektponHas| 28.03.2017 -28.03.2022
oubnunoreka (HOB))
7 AXT BBOJIa B 3KCIUTyaTanuio DiekTpoHHoi ondnnorekn BI'AY Ne 33 o1| Beccpouno
19.01.2016
2018/201| 1 Konrpakt Ne 784/11Y ot 24.09.2018 (OBC «JIAHb») 24.09.2018 — 24.09.2019
9
2 Kontpaxt Ne 240/[1Y ot 19.02.2018 (OBC «ZNANIUM.COM») 09.01.2018 — 31.12.2018
3 Kontpakt Ne 1184/1Y ot 28.12.2018 (3bC «ZNANIUM.COM») 01.01.2019 — 31.12.2019
4 KontpakT 626/1Y ot 25.07.2018 (9BC IOPAIT) 25.07.2018 — 30.07.2019
5 JloroBop Ha 6e3BO3ME3/1HOE HCTIONB30BaHKE Npou3BecHH il B ObC 04.07.2018 — 31.07.2019
IOPAUT
Ne 4-1V ot 04.07.2018
6 Junensuonnsiii koHTpakT Ne 4319/18 627/]1V ot 25.07.2018 25.07.2018 — 25.01.2019
(OBCIPRbooks)
7 JIunensnonnbiit kouTpakt Ne 1172/]TY ot 24.12.2018 (OBC IPRbooks) | 25.01.2019 — 31.07.2019
8 Kontpakt Ne 1281/]TY ot 12.12.2017 (3BC E-library PYH3B) 12.12.2017 —11.12.2018
9 KonTtpakt Ne 919/1Y ot 22.10.2018 (OBC E-library PYHOB) 22.10.2018 — 21.10.2019
10 | Horosop Nel01/HDB/2097 ot 28.03.2017, HarmonansHas snekrponnasi| 28.03.2017 -28.03.2022
oubnmoreka (HOB)
11 | AxT BBOJA B 3KCIUTyaTanuio DiekTpoHHoi ondimrorekn 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/.1Y ot 24.12.2019 (OBC 01.01.2020-31.12.2020
«ZNANIUM.COMy)
3 Konrpakt Ne 1184/11Y ot 28.12.2018 (3bC «ZNANIUM.COM») 01.01.2019 — 31.12.2019
4 KontpakT 358/J1Y ot 24.05.2019 (3BC FOPAWT) - CIIO 01.08.2019 — 30.07.2020
5 HoroBop Ha 6e3BO3ME3/1HOC HCIIONB30BAaHKE NIPOK3BencHHi B OBC 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 KonTtpakt Ne 919/1Y ot 22.10.2018 (OBC E-library PYHOB) 22.10.2018 —21.10.2019
8 Konrpakt Ne 878/1Y ot 28.11.2019 (3BC 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
oubmanoreka (HOB))
10 | Konrpakt Ne 416/AT ot 17.07.2019, DiaekrponHbie (OPMBI 17.06.2019 — 16.07.2022
yueOHUKOB mM3aatenseTB  «lIpocBemienue», «Pycckoe CloBoy,
«dpoda», «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
«Axkagemus») (CIT1O)
12. | Jlunensuonnsiii kouTpakT Ne 761/J1T ot 17.10.2019 (DnekrponHbie 17.10.2019 - 16.10.2022
(dopmbryueOHNKOB m3naTenscTBa «IIpocsemenney) (CI1O)
13. | AkT BBOJIa B DKCIUTyaTalmio DieKTpoHHoit oubimotekn BI'AY Ne 33 o1| beccpouno
19.01.2016
2020/2021| 1. | Koutpakt Ne 503-J1Y ot 14.09.2020. (OBC «JIAHb») 14.09.2020 — 13.09.2021
2. | Kontpaxr Ne 420426¢-959-1Y ot 24.12.2019. (OBC 01.01.2020 — 31.12.2020
«ZNANIUM.COM»)
3 Kontpaxt Ne 775-1Y ot 29.12.2020. (3BC «ZNANIUM.COM») 01.01.2021 —31.12.2021
4. | Konrpakt Ne 391 ot 03.07.2020. (95C IOPAIT — (CIIO)) 01.08.2020 — 31.07.2021
5. | Konrpaxt Ne 392 ot 03.07.2020. (9BC IOPAIT — (BO)) 01.08.2020 — 31.07.2021
6. | Kontpakt Ne 426-J1V ot 27.07.2020. 35C (3BC IPRboOKS) 01.08.2020 — 31.07.2021
7. | Kontpakt Ne 878/11Y ot 28.11.2019 (OBC E-library PYHOB) 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/H3B/2097 ot 28.03.2017 (HaunoHnanpHas 28.03.2017 - 28.03.2022
anekTpoHHasOndmmoreka (HI6))
10. | Kourpakr Ne 416/AT ot 17.07.2019, DOnexrponusie ¢opmser | 17.06.2019 — 16.07.2022
yueOHuKOB  m3matenbctB  «lIpocBemienue», «Pycckoe — CIOBOY,
«Ipoday, «Benrana- ['pad» (CIIO)
11. | JInuensuonusiii KoHTpakT Ne 0622/3b-19/466/11Y ot 02.07.2019 - 01.07.2022

02.07.2019(2aexrponHast OMOIMOTEKA U3AATEILCTRA

«Axkanemus») (CIIO)
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12. | Jluuensuonnsiit kouTpakT Ne 761/1T ot 17.10.2019 (OnextpoHHbIe 17.10.2019 - 16.10.2022
(dopmbryuebHnKOB m3naTenscTBa «IIpocsemenney) (CIIO)
13, Konrpakt Ne 643/1Y ot 21.10.2020. (Tepmunan ynaneHHOTO 21.10.2020 -.21.10.2021.
noctynal [HCXB)
14. | Akt BBOJA B BKCIUTyaTaluio DiekTpoHHoit ononmoreku BI'AY Ne 33 o1| beccpouno
19.01.2016
2021/2022| 1. | Kontpakt Ne 358/11Y ot 30.08.2021. (3BC «JIAHb») 24.09.2021 — 23.09.2022
2. | Konrpaxr Ne 775/11Y ot 29.12.2019. (9BC «ZNANIUM.COM») 01.01.2021 — 31.12.2021
3. | Konrpakr Ne 612/71Y or 27.12.2021. (OBC «ZNANIUM.COM») 01.01.2022 — 31.12.2022
4. | Kourpakt Ne 341/11V ot 05.08.2021. (35C FOPAMT — (CIIO)) 01.08.2021 — 31.07.2022
5. | Konrpaxt Ne 340//1Y ot 05.08.2021. (35C IOPAIT — (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. | Kontpakt Ne 710/1Y ot 17.11.2020 (OBC E-library PYHOB) 01.01.2021 - 31.12.2021
8. | Koutpakr Ne 561//1V ot 07.12.2021 (OBC E-library PYH3B) 01.01.2022 - 31.12.2022
9. | Horosop Nel01/H3B/2097 ot 28.03.2017 (HarmonansHast anektponnas| 28.03.2017 - 28.03.2022
oubnunoreka (HOB))
10. | Kourpakr Ne 416/AT or 17.07.2019, DnekrpoHHbIe (HOPMBI 17.06.2019 — 16.07.2022
yueOHHKOB m3maTenscTB  «llpocBermenue», «Pycckoe CIoBOY,
«dpoda», «Benrana-I"pad» (CI1O)
11. | JIunensuonHsbIi KoHTpaKT Ne 0622/3b-19/466/11Y ot 02.07.2019 — 01.07.2022
02.07.2019(DnexrpoHHas OMOIHOTEKA U3AATEIBCTBA
«Axagemusi») (CI1O)
12. | JIunensuonusiit koHTpakT Ne 761/1T ot 17.10.2019 (OnexTpoHHEIE 17.10.2019 - 16.10.2022
(dopmebl yueOHIKOB m3natenbcTBa «IIpocBermenuey) (CI10)
13 Kontpakt Ne 643/1Y ot 21.10.2020. (TepMuHanm ymajaeHHOTO 21.10.2020 — 21.10.2021
J0cTyna
LITHCXB)
14 | AxT BBOAA B 9KCIUTyaTanuio DinekTpoHHoi ondmmotexkn BTAY 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 o1 27.12.2021. (3bC «ZNANIUM.COM») 01.01.2022 — 31.12.2022
3 Kontpaxt Ne 320/1Y ot 04.08.2022. (35C FOPAIT — (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 KonTtpakt Ne 334-11V ot 30.08.2022. (3BC IPRboOKS) 01.09.2022 — 31.08.2023
6 Kontpakt Ne 411-TV ot 10.10.2022. (3BC «JIAHB») 12.10.2022 - 11.10.2023
7 KonTtpakt Ne 561/11Y ot 07.12.2021 (9BC E-library PYHOB) 01.01.2022 - 31.12.2022
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8 Horosop Nel01/HOb5/2097 ot 28.03.2017 (HauuonansHas 31EKTPOHHAS 28.03.2017 - 28.03.2022
6udmmoreka (HOB)) (mpononra
oA 10
28.03.202
)
9 AKT BBOJIa B 9KCIUTyaTaIuio J1eKTpoHHoi 6ubanoTexkn BTAY Ne 33 o1| Beccpouno
19.01.2016

IIporpammHoe o0ecnievyenne 001Eero Ha3HAYEHUS

No Haspanue Pasmemnienue
1 | Onepauuonnsie cucremsr MS Windows /Linux /Peg OC TIK B nokansHoOM cetnt B[AY
2 | Nakers odpucubix punoxennii MS Office / OpenOffice/LibreOffice IK B nokansHO# cett BTAY
3 | Hporpammer 1y mpocmotpa daiinos Adobe Reader / DjVu Reader [K B nokansHO# cetn BTAY
4 | Bpayseps Sunexc Bpaysep / Mozilla Firefox / Microsoft Edge [IK B nmokaneHo# cetn BT AY
5 | Auruupycuas nporpamma DrWeb ES IIK B nokansHoi cetn B'AY
6 | IIporpamma-apxusarop 7-Zip IIK B noxansHol cetu BIAY
7 | Mynbrumenua npourpsiBarens MediaPlayer Classic IIK B nokansHoi cetn B'AY
8 | Mnargopma onnaiin-o0y4enus eLearning server IIK B nokanbHoO# cetnu BTAY
9 | Cucrema komnprotepHoro TectupoBanus AST Test IIK B noxansHo# cetu BIAY

DJIeKTPOHHBbIE HCTOYHHKH ceTH FIHTepHEeT Co CBOGOIHBIM J0CTYIOM

1. Xumwust. 06pa3oBaTeIbHBII CANT /TS MIKOJIBHUKOB U CTYICHTOB . — PeskuM qocryma:
http://hemi.wallst.ru/

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

3. Kypnan Xumus u Xumuku. — Pexxum noctyna: http://chemistry-chemists.com/

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

5. QHGKTpOHHaH 6I/I6J'II/IOT6K8. MaTepI/IaJ'IOB 110 XUMHUA. — PC)KI/IM ,HOCTyTIaZ
http://www.chem.msu.su/rus/elibrary/
6. BI/IKI/II'ICI[I/IH — OHIOUKJIIOIIC AU Ha pYCCKOM SA3BIKC. — PC)KI/IM ,HOCTyTIaZ

https://ru.wikipedia.org/
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4 KOHTPOJIb M OLIEHKA PE3Y.JIbTATOB OCBOEHMSI YUEBHOI1
TACHATITAHBI

KOHTpOJIB u OLICHKa PE3YyJIbTaTOB OCBOCHHA JUCHUITIINHBI OCYIICCTBIIAACTCA
nmpenoaaBarcJicM B IPOLECCEC IPOBCACHUA MPAKTUYCCKHUX U J'Ia60paTOpHI)IX 3aH$ITI/If/'I,
KOHTPOJIbHBIX pa60T, a TaKXC BbIIIOJITHCHHUA 06y‘IaIOH_II/IMI/ICSI WHIAWBUAYAJIbHBIX 3aI[aHI/If/'I,
IIPOCKTOB, HCCHCHOB&HHﬁ.

Pesynbrarsl 00yueHus @OpMBI U METOJIbI KOHTPOJIS U
(OCBOEHHBIE YMEHMSI, yCBOCHHbIE 3HAHMS) OLIEHKH PE3YJIbTaTOB O0yUYEHHUS
B  pesynbprare  ocBOeHUS y4eOHOM TUCHUILIMHEI Texymui KOHTPOJIb
o0yyJaroIuics 10JKEeH 3HATD. yCIIEBaEMOCTH BKIIIOUYAET (YOPMBI

- OCHOBHBIC IIOHATHS U 3aKOHBI XUMHH; Y METO/BI KOHTPOJIA:

- TEOPETUYECKHE OCHOBbI OPraHUYecKoM, (uznyeckoil, —  YCTHBI# OTBET,

KOJUIOMTHO! XMMUH, — TIHCbMEHHBIA OTBET,
- IIOHATHE XUMUYECKON KMHETUKHU U KaTaJIu3a; —  TECTUPOBAHHUE,
- KJ1accuuKanuio XUMHUYECKHUX peakuuii " —  OTHerT 10 1aGOPATOPHOIL

3aKOHOMEPHOCTH UX IIPOTEKAHMS;
- obpatumble U HEOOpaTHMblE XHMHUYECKHUE PEAKLUH,
XMMHYECKOE ~ PABHOBECHE, CMEIICHHE XHUMHYECKOIO| [[poMe)KyTOUHAs ATTECTALHS

paBHOBECHS 110J] IEHCTBUEM PA3IUYHBIX (PaKTOPOB; IPOBOIHUTCS B POPME IK3AMCHA.
- OKUCJIUTENIEHO-BOCCTAHOBUTENILHBIE  PEAKLUU, PEaKLUU

pabore.

MOHHOTO OOMeHa; OneHka pe3yynbTaToB 00y4eHUS
- TUAPOJIM3 CONCH, IMCCOLMALIAIO HICKTPOIUTOB B BOIHBIX | 1pon3BOINTCS :

pacTBOpax, MOHATUC O CUJIIbHBIX U cl1a0bIX QJICKTPOJINTAX,

- TEIUIOBOM apdexT XMUMHUYECKHX peaKuuid,
TEPMOXUMHYCCKUC YPABHCHHA,

- XapaKTEePUCTUKU PA3JIMUYHBIX KJIACCOB OPraHMYECKUX
BCIICCTB, BXOAAIINX B COCTAB ChbIPbS U TOTOBOH HHHIGBOfI
MPOJYKIIHH;

- CBOMCTBAa  pacTBOPOB 51 KOJJTOUJTHBIX CHUCTEM
BBICOKOMOJIEKYJISIPHBIX COEJMHEHUH;

- JUCIICPCHBIC u KOJIJIOUOHBIC CHUCTEMbI MU EBBIX
HPOIYKTOB;

-pPOJIb U XapaKTCPUCTUKHU IMOBCPXHOCTHBIX SIBICHUM B
HOPUPOHBIX U TEXHOJIOTUYECKUX MPOLIECCax;

- OCHOBBI aHATUTHUECKOH XHUMUH,

- OCHOBHBIE€ METO/IbI KJIACCHYECKOTO KOJIMUYECTBEHHOTO U
(bU3UKO-XMMHYECKOT 0 aHaIN3a;

- Ha3HA4YeHUe U MpaBHiIa UCIIOIb30BaHMs Ja0OPATOPHOTO
000py/10BaHUs U anmnapaTyphl;

- METO/Ibl M TEXHUKY BBIMOJTHEHUS! XUMHUECKUX aHAIU30B;

— YCTHBIW U MUCbMEHHBIN
OTBETHI B TPAAUIIMOHHON
M THOAIIILHON CHCTEME,

— TECTUPOBAHME U OTYET IO
nmabopaTopHBIM paboTam
[0 KPUTEPUSIM
«3a4TEHO», «HE 3aU4TECHO».

Onenka npoMeXyTOUYHOU
aTTeCTalllu MPOU3BOAMUTCS B
ATUOAIIBHON CHCTEME.

B pesynbrate OCBOEHHs YueOHOH AMCHUIUIMHBI
00yyaroIuics T0KEH YMeTh.

- MPUMEHSTH OCHOBHBIC 3aKOHBI XUMUU JJIs PEIICHUs 33129
B 00J1acTH TTPOPECCHOHAIEHON JACATEIHHOCTH;

- UCITOJIb30BAaTh CBOICTBa OpTraHU4YCCKUX BCIIICCTB,
JMCTIEPCHBIX M KOJUIOWIHBIX CHCTEM JUIS ONTHMH3AIHA
TEXHOJIOTUYECKOTO MPOLecca;

- ONMCHIBATh  YPaBHEHUSMH  XHUMHUYECKHX  PEaKIHA
IPOIIECCHI, JeKaIMe B OCHOBE IPOU3BOJICTBA
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MMPOAOBOJILCTBCHHLIX ITPOAYKTOB;

- MPOBOJIUTh pacyeTbl MO XUMHYECKUM (opmyliaMm u
YpPaBHEHUSIM PEaKLUH;

- HCII0JIb30BaTh JaOOPATOPHYIO MOCYAY U 000PYAOBAHUE;

- BBI6I/IpaTB METO/ u X0 XHUMHUYCCKOIO aHaJln3a,
noI0MpPaTh PEaKTUBBI U ANapaTypy;

- IPpOBOAUTHL KAYCCTBCHHBIC PCAKIMHW HA HCOPIraHUYCCKHC
BEILIECTBA M MOHBI, OTAEIIbHBIE KJIACCHl OPraHMYECKHUX
COCIMHCHU;

- BBINOJIHATh KOJMYECTBEHHBIE pAacYeThl COCTaBa BEILLECTBA
10 pe3yybTaTaM U3MEPEHUN;

- co0M01aTh MpaBWiia TEXHUKU 0€30MacHOCTH Ipu padbote
B XUMUYECKOH 1abopaTopumu.

TexHosioruu popmupoBaHus KOMIETEHUHH

PesynbTarsl o0yueHus
(OCBOEHHBIE KOMIIETCHITUH )

OcHOBHBIC TTOKa3aTeIU OLCHKHU
pe3yiibTara

DOpMBI U METOABI
KOHTPOJISL M OLICHKU

OK 1. [loHuMaTh CylmHoOCTb U
COIMATBHYIO 3HAYUMOCTh
cBoeit Oynymeit mpodeccun,
IIPOSIBIIATH K HEM YCTOMYMBBII
WHTEpeC.

OO0yyaromuiics MOHUMAET CYIIHOCTb
Y COLIMAIIbHYIO 3HAUUMOCTD Oy TyIIeH
npodeccuu, NposBIsET YCTONYUBBIN
MHTEPEC K XUMUYECKUM SIBIICHUSIM B
MIPOM3BOJICTBEHHBIX MPOIIECcCaxX

OK 2. OpranusoBbIBaTh
COOCTBEHHYIO JIESTEIBHOCTD,
BBIOMPATH TUITOBBIE METOJIBI U
CHOCOOBI BBITTOJIHEHUS
poeCCHOHANIBHBIX 3a]1a4,
OLIEHUBATh UX 3(PPEKTUBHOCTH
Y KaQ4eCTBO.

OO6yuatromuiicst cnocooeH
OpPraHU30BBIBATh COOCTBEHHYIO
JeSITeTbHOCTD, BEIOUPATh TUTTOBBIE
METOBI M CITOCOOBI BBITIOTHEHUS
npo¢eCCHOHANIBHBIX 33]1a4,
OLIEHUBATh UX 3(P(PEKTUBHOCTH U
Ka4ecTBO.

OK 3. [IpuHumats penieHus B
CTaH/IapTHBIX U
HECTAHJIapPTHBIX CUTYALUAX U
HECTH 3a HUX
OTBETCTBEHHOCTb.

OOyuaromuiicsi cioco0eH NPUHUMATh
pelIeH sl B CTAaHIAPTHBIX U
HECTaHJAPTHBIX CUTYalUIX U HECTU
3a HUX OTBETCTBEHHOCTH

OK 4. OcymiecTBasATh NOUCK U
UCTIONIb30BaHUE HH(POPMAIIHH,
HEOOXOIUMOMN ISt

3¢ (HEeKTUBHOTO BHITIOTHEHHS
poeCCHOHAIIBHBIX 3a]1a4,
npohecCHOHALHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OO6yuarommiicsi ciocooeH
OCYILECTBIISATh MOUCK U
UCIOJIb30BaHNE UHPOpMAIUH,
HE00X0AUMOM 1151 H3PPEKTUBHOTO
BBITTOJTHEHUS TPO(HECCHOHATBHBIX
3aja4, Npo(ecCHOHANBHOTO U
JIMYHOCTHOTO PA3BUTHUS

OK 5. Ucnonb3oBath
MH(OPMaLMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH B
npoecCHOHATBLHOM
JESITEIIbHOCTH.

OO6yuaromuiicsi criocooeH
UCII0JIb30BaTh HH()OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
IS TIOJTyYESHUS] XUMHYECKOM
uHpopManuu B pohecCHoHATEHON
JeATEIILHOCTH.

OK 6. PaGoTaTh B KOJJIEKTHUBE
1 KoMaH[ie, 3 (HEKTUBHO
00IIaThCA ¢ KOJUIETaMH,

OOyuatonuiicsi cioco6eH padboTarts B
KOJUUICKTHUBE U KOMaH/1e, 3P HEeKTUBHO
00IIaThCS ¢ KOJIJIETaMH,

OreHka pe3ynbTaToB
NESATSIIEHOCTH
oOyJaromuxcs B
IIPOIECCE OCBOCHHSI
o0pa3oBaTebHOU
IPOTPaMMBI
MPOU3BOTUTCS:

- Ha TaOOPaTOPHBIX
3aHATHSIX TPU
pEIICHUN CUTYAI[HOH-
HBIX 3a]1a4,
BBITIOJTHCHUH
nabopaToOpHBIX padoT,
YCTHBIX U TUCHbMEHHBIX
OTBETax,
TECTUPOBAHUMY;

- IpU MIPOBEACHUNU
IIPOMEKYTOUHON
aTTectauuu B popme
JK3aMeHa
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PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

PYKOBOJICTBOM, ITOTPEOUTEISIMHU.

OK 7. bpatb Ha ce0s
OTBETCTBEHHOCTH 32 paboTy
YJIEHOB KOMaH bl
(OAYMHEHHBIX ), pe3Yy/IbTaT
BBITNIOJTHEHUS 3a/1aHUH.

OO6yuaromuiicsi cmocoOeH OpaTh Ha
ce0st OTBETCTBEHHOCTH 3a paboTy
YJICHOB KOMaH bl (TIOTYNHEHHBIX ),
PE3YNIbTAT BBIOJHCHUS 33 JaHUH.

OK 8. CamocTosTeIbHO
ONpeIeNATh 3a/1a4u
POoEeCCUOHAIBHOTO H
JUYHOCTHOTO Pa3BUTHS,
3aHUMAaThCS
caMoo00pa3oBaHHEM,
OCO3HAHHO IJITAHUPOBATh
MTOBBIIICHUE KBATU(UKAIUH.

OO6yuaromuiicsi ciocooeH
CaMOCTOSITENILHO OTIPENIENIATh 3a7auu
poheCCHOHATLHOTO U INYHOCTHOTO
pa3BHUTHS, 3aHUMATHCS
camMo00pa3oBaHNEM, OCO3HAHHO
TUTAHUPOBATH MTOBBIIICHUE
KBaJIM(DHUKAIMH, B TOM YHUCIIC B
00JIACTH XMMUYECKHX HAYK.

OK 9. OpuenTtupoBaThCs B
YCIIOBUSAX YacTON CMEHbI
TEXHOJIOTUH B
npodeccuoHaIbHON
JeSITETTHHOCTH.

OO0yuaromuiics CiocoOcH
OPUEHTHUPOBATHCS B YCIOBUSAX YaCTOM
CMCHBI TEXHOJIOTHH B
poeCCUOHAIBHON JEATEIHHOCTH.

[IK 1.1. IIpoBoANTHE PUEMKY
BCEX BUJIOB CKOTA, NTHIIBI U
KPOJIUKOB.

OO6yyaromuiicst crmoco0eH OllEeHUBATh
Y OTIPEICIISATH XUMUYCCKUH COCTaB
BCEX BHUJIOB CBIPbS U
nosryabpukaTon

1K 1.2. ITpousBoauTs yooii
CKOTA, MITULBI U KPOJIMKOB.

OO6yuaromuiicst criocoOO€H OIEHUBATh
U ONPENeNsATh XUMUYECKHH COCTaB
CBIpPBS U MOTy(adpuKaToB

[1K 1.3. Bectu nporecc
MEPBUYHOI mepepadoTKu
CKOTa, ITUIBI U KPOJIMKOB

OO6yuaromuiicst CrocoOeH OlIEHUBATh
Y OTIPEIEINIATh XUMHUECKUI COCTaB
CBIpPBS U MOTy(adpuKaToB

K 1.4. OGecneunBath
pabory TEXHOJIOTHYECKOTO
o0opy/soBaHUs  TIEPBHYHOTO

oexa 1M ITHICHIEXa.

OO0yyaromuiicst cmocoOeH OlEeHUBATh
Y OTIPEIEIIATh XUMHUECKUI COCTaB
CBIPbsI U NOTYy(aObpHKaTOB

I1K 2.1. Kontponuposars
Ka4eCTBO CBHIPBS H
10J1y(habpuKaToB.

OO0yyaromuiics crmocoOeH OlEHUBATh
Y ONIPEIeIISATh XUMHUYECKUI COCTaB
CBIPbsl U MOTy(haOpHKaTOB

IIK 2.2. Bectn
TEXHOJIOTUYECKUH MPOILIecC
00paboTKH IPOAYKTOB yOOst
(o BuAaM).

OO6yuaromuiicsi CmocoOeH OIICHNBATH
U OIIPEJeIIATh HAallpaBJIECHHE U
TITyOUHY POTEKAHUST XUMHYECKUX
IIPOLIECCOB MPU IIPOU3BOACTBE
MIPOJYKTOB y00s (110 BUAAM)

[1K 2.3. ObecnieunBaTh
paboTy TEXHOJIOTUYECKOTO
000pyIoBaHus B IIeXax
MSICOXXHPOBOTO KOpITyca.

OO6yyaromuiics cmocoOeH OlEHUBATh
" ONpCACIATh HAITPABJICHUEC U
IITyOUHY MPOTEKAHUS] XUMHYECKUX
MPOIIECCOB B II€XaX MSICOXKHUPOBOTO
KopIryca

IIK 3.1. KonTponupoBarb
KaueCTBO ChIPbS,
BCIIOMOTaTeNbHbIX

OO0yuaromuiicsi CrocoOeH OIICHUBATh
nu OHpCI[GJDITB XI/IMI/I‘-ICCKI/Iﬁ COCTaB
CBIPBSI, BCIIOMOTaTEJIbHBIX

O1ieHKa pe3yJIbTaTOB
JeSITeTbHOCTH
oOyJaromuxcs B
IpOoIIecCe OCBOCHUS
o0Opa3oBaTenbHOI
POTPaMMBEI
POU3BOJIUTCSL:

- Ha TaOOPaTOPHBIX
3aHATHUSX TPU
pEIIeHIH CUTYaIHOH-
HBIX 3a]1a4,
BBITTOJTHEHUH
1a00paTOpHBIX PadoT,
YCTHBIX W TTMCbMEHHBIX
OTBETax,
TECTUPOBaHUH,

- IIpU IPOBEACHUU
MIPOMEKYTOUHON
aTTecTalnuu B popme
JK3aMeHa
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MaTepuasos,
nonryGabpuKaToB ¥ TOTOBOH
MPOIYKIHUH IIPU
MIPOU3BOJICTBE KOJIOACHBIX U
KOITYEHBIX W3JICIHI.

MaTepuaioB, monyhadbpukaToB u
rOTOBOM IIPOIYKLIMH IIPU
MIPOU3BOJICTBE KOJIOACHBIX U
KOMYEHBIX U3IECITUH.

IIK 3.2. Bectu
TEXHOJOTHYECKUN MTPOLIECC
MIPOMU3BOJICTBA KOJIOACHBIX
W3JICITUH.

OO0yuaromuiicst cmocoOeH OIICHUBATh
Y OTIPEACISATh XUMUUYECKUN COCTaB
KOJIOACHBIX U3IEIUH

I1IK 3.3. Bectn
TEXHOJOTHYECKUI MPOLIECC
MIPOU3BOJICTBA, KOIMTYEHBIX
u3zenuii u nomygadpuxkaToB

OO0yuaromuiicsi cmocoOeH OIIEHUBATh
Y OTIPECTISATH HAMPABICHHE U
IIyOUHY MPOTEKaHUS XUMHUYCCKUX
IIPOLIECCOB MPHU TIPOU3BOCTBE
KOIYEHBIX U3EIUI U
nosrygabpukaroB

I1K 3.4. O0OecnieunBaTh
paboTy TEXHOIOTHYECKOTO
000pyI0BaHUS JJIs
MIPOU3BOICTBA KOJIOACHBIX
W3ASIINH, KOIMYEHBIX U3ICTUI
u nony}adpuKaToB.

OOyyJarommiicst CIIOCOOCH OIEHUBATH
U OTIpe/IETISATh HAMpPaBJICHHE U
[IyOUHY MPOTEKAHUS XUMUYICCKUX
MIPOLIECCOB MPHU MPOU3BOACTBE
KOITYEHEIX U3NIEINN U
nonygabpukaron

OIEHOYHBIE CPEACTBA JIsA ITPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTHU U TPOMEXYTOUYHOMN ATTECTALIUU

5.1. Kputepun ouneHKHU pe3yJbTaTOB 00y4YeHMsI

5.1.1. Kputepuu oneHKH YCTHOT0 WJIM NMHCbMEHHOI0 ONpoca

Onenka Kpurepun
BBICTaBJISIETCS 00yYaroIeMycsl, €CJIM OH YETKO BBIPA’KaeT CBOIO
«OTJIMYHOY TOUy 3pEHUus II0 paccMaTpUBaeMbIM BOINPOCAM, HPUBOAS
COOTBETCTBYIOIME IPUMEPBI
BBICTABJIAETCSA 00YyJaromeMycsi, €CJIM OH JIOMYCKAET OTAENbHbIE
«XOpOIIO» YHATOMEMYCH, Aoy A

NOrpCIIHOCTU B OTBCTEC

«KYAOBJICTBOPUTECIBHO)

BBICTABJISIETCS  OOydYaromemycsi, €ciu OH OOHapyKHuBaeT
mpoGenbl B 3HAHUSAX OCHOBHOTO  Y4e€OHO-IIPOrpPaMMHOTO
MaTepuaia

«CHEYHOOBJICTBOPUTCIIEHO»

BBICTABIIIETCA OOydYalIIeMycs, €clid OH OOHapy>KHUBaeT
CYIIECTBCHHBIC TPOOEITBl B 3HAHUSAX OCHOBHBIX IOJIOKCHUN
y4eOHOW AUCIMILTUHBI, HEYMEHHUE C TTOMOIIBIO TperoaaBaTens
MOJIYYUTh TPABHIILHOE PEIICHHE KOHKPETHON MPaKTUIeCKON
3ala4il M3 4YHclia TPeayCMOTPEHHBIX pabodeil mporpamMMmoi
y4eOHOW TUCITUTITMHBI

5.1.2 Kputepuu ouneHKH Ha IK3aMeHe

YpOBEHb

Ouenka npenoaaBaTes,

Kpurepuu

«OTJIIMYHOY,
BBICOKUH YPOBEHb

OOyuarommiicss TMokKa3ajdl MPOYHbIE 3HAHUS OCHOBHBIX
MOJIOKEHU N yaeOHOMH JACIIUIUIUHBI, YMEHHE
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CaMOCTOSITENILHO ~ pellaTh KOHKPETHBIC CHUTYaTHBHBIC
3a1a4un MOBBIIIIEHHON CJII0KHOCTH, CBOOOIHO
MCII0JIb30BaTh CIPABOYHYIO JTUTEPATypy, JANIaTh
000CHOBaHHBIE BBHIBOIBI

«X0pouo»,
IIOBBIILICHHBIN YPOBEHb

OOygaromuiicss TOKa3al TPOYHBIE 3HAHUS OCHOBHBIX
IOJIOKEHUN yaeOHOMH JMCIMILIAHEL, YMEHHE
CaMOCTOSITEJIbHO ~ pelllaTh KOHKPETHbIE CUTyaTHBHBIC
3aauyd, TPEAYCMOTPCHHBbIE pabouyell  IporpamMmoi,
OpPUEHTHPOBATHECS B  PEKOMEHJOBAaHHOM  CIIPaBOYHOU
JUTEepaType, YMEET MPABUIIBLHO OLICHUTH IMOJYYEHHbIC
pe3ynbTaThl

«yZIOBJIETBOPUTEIBHOY,
IIOPOrOBBIM YPOBEHB

OOyuaromuiicss Mmoka3ajg 3HaHHUE OCHOBHBIX IOJIOKCHHI
y4eOHON NUCHMIUIUHBI, YMEHUE TOJYyYUTh C IOMOIIBIO
MpenoaBaTelis  NPaBUIBHOE  PEIICHHE  KOHKPETHOM
CUTYaTHMBHOM 3a/laud M3 4YHUCJIA TMPEIyCMOTPEHHBIX
paboueli mporpamMmoi, 3HaKOMCTBO C PEKOMEHIOBaHHOM
CIIPaBOYHOU

«HCYOOBJCTBOPUTCIBHO»

ITpu otBere 0O0ydaroLIErocsi BBIIBMIIUCH CYIIECTBEHHbBIE
npo0esibl B 3HAHUSAX OCHOBHBIX IOJOXEHUM yueOHOM
JUCLUIUIMHBI, HEYMEHHE C IOMOLIbI0 IpernojiaBaTess
MOJIyYUTh IIPaBUJIbHOE pelieHue KOHKpETHOU
CUTYaTHBHOM 3aJjauu U3 YMCIIa NPeyCMOTPEHHBIX
paboueit mporpaMmoi y4eOHOM TMCIUTIITHHBI

5.1.3 KpuTepuu o1ieHKH TeCTOB

Crynenn ypoBHel | OTIHYMTENbHBIE IPU3HAKU [Tokazarens OIICHKHU
OCBOEHUS c(OopMHPOBAHHOM
KOMITETCHIIHH KOMITETCHIIH
OO6yuatronuiics BocripousBoaut | He menee 55 % Ganos
[Toporossiii TEPMUHBI, OCHOBHBIC MOHSTHS, | 3aJaHUS TECTA.
CrocoOeH y3HaBaTh 3HAKOMBIE CJIOBA.
OOyuaromuiics BeisIBIsIeT | He menee 75 % OaiuioB 3a
B3aMMOCBSI3H, KIaccu(pUIUpyeT, | 3a1aHus TECTa.
[TponBuHYTHII VIIOPSA0YNBACT, UHTEPIPETHPYET,
MPUMEHSIET Ha MPAKTUKE MPONICHHBIN
MaTepHual.
OOyuaromumiics aHanusupyert, | He menee 90 % GamnnoB 3a
Bricokuii OLICHUBAET, MPOTHO3UPYET, | 3aJaHMs TECTA.
KOHCTPYHpPYET.
Kommerenmus He Menee 55 % GannoB 3a
chopMupoBaHa 3aJIaHMsl TECTa.

5.1.4 Kputepum oueHKHM BbINOJHEHHs J1a00paTOpHOil padoThl

OLICHKE[ npenoaaBareiid,

Kpurepun
YPOBEHb puaTep
OO0yyaronuiicst Mokas3aj 3HaHUE OCHOBHBIX MOJOXKCHHH
€OHOM AMCUUITIIMHBI, YMEHUE TOJIYYUTh MPAaBUIbHOE
«3aYTEHO» yi et » YM ya p

PEKOMEHIOBAHHOUN CIIPaBOYHOM

pelIeHre KOHKPETHON CUTYaTUBHOM 3aJ1a4 U3 YUCIIA
MPEAYCMOTPEHHBIX paboyei MporpaMmMoil, 3HaKOMCTBO C
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«HC 3a4TCHO»

NMUCHUTIIINHEI

[Tpu oTBeTe 0Oyuarouierocs BbISIBUINCH CYLIECTBEHHBIE
IpOOEIIbI B 3HAHUSX OCHOBHBIX II0OJIOKEHUHN y4eOHOMN
JUCLUIUINHBI, HEYMEHUE MOJIY4YUTh IPaBUIIbHOE PEIICHUE
KOHKPETHOM CUTYaTUBHOM 3aJa4¥ U3 YKCIIa
MIPEAYCMOTPEHHBIX pabodeil mporpamMMoi yueOHoH

TecToBble 3a1aHus K pazaeay 1

BAPUAHT 1

BOITPOCHI: BAPUAHTBI OTBETOB:

[Ipenqmerom u3ydeHuss XUMUHU a) cocTaB, CTPOEHHE, CBOICTBA BELLIECTB U
SBIISICTCA. . . XMUMUYECKHE IPEBPALCHUS

0) cocTaB U CTPOEHUE aTOMOB
B) GM3HYECKUE CBOMCTBA BEIICCTBA
I') MOJICKYJIBI, UX CTPOCHHUE U CBOMCTBA

DKBUBAJIEHT BEMIECTBA — ATO. ..

a) YMCJIO aTOMOB B MOJIEKYJIE BELECTBA

0) aTOM, BXOJSLINI B COCTaB MOJIEKYJIbI

B) YCJIOBHAsI 4YacTh aToMa

I) peajibHasi WIIM YCIOBHAS YacTh (POPMYIBHOM
eIMHUILIBI

CKOJIBKO MOJIb BCIICCTBA COACPIKUTCA B:

a) 10,2 r okcu1a aTFOMUHHS
OrtBer:

6) 1,12 1 ra30006pa3zHoro BoI0po/ia MpH H.y.

OtBerT:

Brraucnute MoNpHYO Maccy:
a) opTodocopHOIl KHUCTOTHI
Otser:

0) runpokcuna xpoma (1)
Ortser:

CocTosiHME AIIEeKTPOHA HA AaTOMHOMN
OopOHUTaIN OTHO3HAYHO
XapaKkTepusyercs ...

a) HAOOPOM KBAHTOBBIX YHUCET

0) paccTostHHEM OT sipa

B) MOTEHIMAIbHOMN 3HEepruei opouTamn
I) COMHOM

BriGepute 1Ba BEpHBIX yTBEPKICHHUS
1t psiia anemenToB: Na Mg Al Si
«CneBa Harmpago ...»

a) BO3pAacTaeT CPOJICTBO K AIEKTPOHY
0) YCHIIMBAIOTCS] METAUTMIECKUE CBOMCTBA aTOMOB
B) YMCHBIIACTCA MOTCHIMAT HOHU3AIlUK aTOMOB

T') YCHJIMBAIOTCS] HEMETAJUTYECKHE CBOMCTBA
aTOMOB

Hauboinee cuiibHOI KUCIIOTON SIBIAETCS

a) HI 6) HF B) HCI r) HBr
VYKaXUTe BAJICHTHOCTh ATOMOB B YaCTHIIAX:
1) kucnopon B O a)3
2) a3or B N, 0) 4
3) asor B NH,;" B) 5
4) dhochop B H3PO, r)2
1 2 | 3 | 4
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9. | Monekymna okcuma yriaeposaa (IV) comepxut a) 20 0) 2cu ln
CBA3H. B)2cu2n T1)louln
10. | KoBaneHTHbIe HenossipHbIe CBsi3u conepxkarcsi B | a)l,  ©)HBr  B)CuCl, 1)
MOJICKYJIC. .. H,SO;
BOITPOCHI: BAPUAHTBHI OTBETOB:
1. | IIpomomkute onpeaeIcHue: a) KOHLIEHTPAIH PeareHTa Uil MpoayKTa B
«Cropocmsb xumuueckoll peakyuu enuHuIe 00beMa
npeocmaeisiem cooou usMeHeHue...» 6) KOJIMYeCTBA BELIECTBA PearcHTa Wik
IPOAYKTa B AMHULIE 00bEMa B SAMHULLY
BpPEMEHU
B) KOJIMYECTBA BEILIECTBA PEareHTa WU
IPOJYKTA B €MHUIIE 00beMa
r) o0béMa peareHTa Wiu MpoayKTa B €AUHUILY
BpPEMEHU
2. | PaBHOBecue peakuuu SOxr) +Oxmy== 2S03(r), AH<0
CMECTHTCSL B CTOPOHY 00pa30oBaHHUsI a) yBEITUYEHUH OOIIEro JaBiICHUS
TIPOAYKTOB HIpH. .. 0) yMeHbIIIeHHN apuuaibHOro qaBieHus SO,
(neckonvko sapuanmos omeema) B) YMCHBIICHHH TEMICPATYPEL
I') YBEJIMYEHUU TEMIIEPATyphl
3. | K aMynbcusiM OTHOCSITCSI COCTABHI ... a) KUPHOE MOJIOKO (CITUBKH)
0) HachILIEHHBIN pacTBOp cynbdara Gapus
B) IVIMHA U BOJIa
I') BOJia U OJIMBKOBOE MAacJjIo
4. | Ocanok Fe(OH); vactuuno a) NaCl
pacTBOPUTCS MpH JOOABICHHH ... 6) FeCl,
B) NaOH
r) FeOHCI
5. | B 500 r pactBOpa ¢ koHueHTpanuen 15 | a)45r
Mac.% COIEpKUTCS BEIIECTBA. .. 6) 75T
B) IST
r)50r
| BOTIPOCBL: BAPUAHTBI OTBETOB:
1. | Eciim u3 150 pacTBOpEHHBIX MOJIEKYIT a) 30%
Ha MOHBI pacnanock 25, cTeneHb 6) 25%
JMCCOTIMAITNY BEUIECTBA PaBHA ... B) 16,7%
r)1,7%
2. | CoxpaiiéHHOMY MOJIEKYJISIPHO- a) Cry(SO4); 1 KOH

HOHHOMY YPaBHCHHUIO
Cr** + 30H™ = Cr(OH);3 cootBeTcTBYyeT

0) CrCls u Mg(OH)z
8) Cr,Ss 1 KOH

26



B3aUMOJICCTBUE MEXKY ... r) CrPO4 u NH,OH
3. | Kakoe 3nauenue pH u xapakTep cpelibl HaOII0AaeTCsl B pacTBOpax ¢ paBHOBECHOM
KOHIIEHTPalUHUEl HOHOB:
1). [H'] = 107 mons/n a) KHCIBIN
2). [H'] = 10”° monb/n 0) HeWTpaabHBIN
3). [H] = 10 mons/n B) IIEIOYHOMN
4). [H*] = 10™ mons/n
Otsetsr: 1). . 2). . 3). . 4).
4. | YKaXuTe CTETIICHb OKKMCIICHHS aTOMa a30Ta B
MOJICKYJIax:
6) HNO; 6)
B) NH3 B)
F) C&(NOg)g r)
5. | KoaddurmeHT nmepex MoJIeKynon a) 2
BOCCTAHOBHUTEIIS B YPAaBHEHUH PEAKIIHN: 6) 8
CrCl; + Ca — CaCl, + Cr B) 9
r)3

IMucbMeHHbIE 3aJaHNsT JUIS1 (PPOHTAIBLHOTO ONPOCA MO pa3jielry 2

1. Kak pacrnonoKeHbl AIeKTPOHBI IO SHEPTETUUYECKUM YPOBHSM U TIOJyPOBHSIM B aTOME
yraepoaa? [Touemy B aTome yriiepojia BO3MOXHO paciiapuBaHue 2S-2JICKTPOHOB, a B aTOME a30Ta
- get?

2. JlomoTHATE CTPYKTYpHBIE OPMYIIBI aTOMaMHU BOJIOPO/Ia ¥ HA30BUTE COSTMHEHHSI 10

HomeHknarype UIOITAK:
] T
C—(‘ZZC—C—OH C—(|3|—(‘3—C
a) C 6) O ¢

3. JlonoaHHUTEe CTPYKTYpHBIE (POPMYIIBI ATOMaMHU BOJOPOJA U HA30BUTE COSAUHEHHS I10
HoMenknatype MIOITAK:
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c—(|:—(|:—(|:—c—c C=C—C—C—C
C C C (‘3

4. Harmummmre CTpYKTypHBIC (POPMYIIBI YTIEBOIOPOIOB:
a) 2,3-TMMeTUII0yTeH-2 0) 5-3TrnrenTHH-3

5. Hanumre cxembl peakiuii:
a) l'openus nponana; 6) IlosHOTO TMAPHUpPOBaHMs OyTHHA-1;
B) HutpoBanms O6eH3oa.

Bonpocs! 1J1s1 PPOHTATBHOTO YCTHOTO ONPOCa 1o pasjeny 3.

1. Jlaiite ompezeneHre KOJJIOMAHOW XUMHUU. YTO Takoe IUCIEpCHAs CHUCTEMa,
nucriepcHas (haza, AMCIIEPCUOHHAs cpeflia, cTeneHb aucnepcHocTu? [IpuBenuTe KinaccupuKauo
JUCHICPCHBIX CUCTEM 11O CTCIICHU JUCIICPCHOCTH. HpI/IBeZ[I/ITe IPUMCEPHI MOJTYYCHHA KOJUIOUJIHBIX
CUCTEM METOJIaMU KOHACHCALUN, XUMUYECKON pEaKIUu, IENTU3aLNN.

2. Kak xmaccHpUUUPYIOT IUCHEpPCHBIE CUCTEMBbl (NPUBEAMTE BCE  CIOCOOBI
knaccudukanuu)?  OObSICHUTE  pa3HUIy  MEXIYy  HCTHMHHBIMH,  KOJUIOMJHBIMH U
rpyOOAMCIIEpCHBIMA BOJHBIMU pacTBOpaMu. B uem cXoICTBO M B 4E€M pas3iMyue pacTBOPOB
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN 1 TMO()OOHBIX KOJUIOUJIOB.

3. JlaiiTe kmaccuuKanuio AUCTIEPCHBIX CHCTEM IO CTETICHN AUCIIEPCHOCTH, YKa3aB TOMO-
U TeTeporeHHsle cuctemsl. [IpuBennuTe mpuMepsl MONY4YEHHs] KOJUIOMIHBIX CHUCTEM METOJaMU
KOHACHCAIIuH, XUMHYECKON pC€aKknuuu, NeuTU3alnn.

4. Yto Takoe mucnepcHas cuctema? [IpuBenute kiaccuPUKAIMIO TUCTIEPCHBIX CHUCTEM
[0 arperaTHOMY COCTOSIHMIO JIMCIIEPCHOM (a3bl U JUCHEPCUOHHOM cpenpbl. JlaliTe onpeneneHue
MOHSTHUIO KOJUIOUAHBIN pacTBOp. CpaBHUTE CBOMCTBA UCTUHHBIX M KOJUIOMJHBIX PACTBOPOB.

5. KpaTKO OMUIINTE OCHOBHBIC MCETOJbI IMOJYUYCHHUA KOJIJIOHMIHBIX PaCTBOPOB. Kaxkue
BEUIECTBA SABIIAIOTCA IENTU3aTOpaMU TMOYBEHHBIX KoyulomaoB? KakoBbl — mocnencTBust
NEeNTU3aluy ITIOYBEHHBIX KOJ'IJ'IOI/I,HOB?

6. KakoBbl ycioBHsS TONy4YeHHMS KOJUIOMAHBIX pacTBopoB? JlaliTe KpaTKyro
XapaKTEPUCTUKY MOJIEKYJISIPHO-KMHETUYECKUX CBOMCTB (OCMOTHYECKOE JaBJICHHE U BA3KOCTD)
KOJJIOMOHBIX CUCTCM.

7. JlaWiTe XapaKTepHUCTHKY TMpoleccy ceauMeHTanuu. CpaBHUTE KUHETHUUYECKYIO
YCTOMYUBOCTh MCTHHHBIX, KOJUIOMJHBIX U TPyOOTUCIIEPCHBIX cUCTeM. UTO Takoe memTu3anus?
KaxoBbl yci0Bus1, CHOCOOCTBYIOIINE TICTITH3AIUHN?
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8. laiiTe ompeneneHue mpoieccaMm auain3a u yiabrpaduiabTpanui. Ha kakux cBOMCTBax
KOJIOMAHBIX YaCTUll OCHOBaHbl MCTOJbI OYMCTKH KOJIJIOMJTHBIX cucrem? KaKy}o POJib UTpacT
MEeNTU3aus B MPOIeccax OYUCTKH MPUPOTHBIX U TEXHOJIOTHUYECKUX BOA?

9. B 4yeMm 0COOEHHOCTH ONTUYECKUX CBOWCTB KOJUIOMAHBIX pacTBOpoB? B ueM cymHoCTb
3akoHa paccesiHus ceera Penes? Kak Ha ocHOBe 3TOro 3aKoHa OOBSICHSIOTCSI CBETOBBIC SBJICHUS
B KOJIJIOMAHBIX cucremMax?

10. Kakue onTudeckue sIBICHUS HAOIIOAAIOTCS B KOJUIOMIHBIX CHCTEMaxX B OTIUYHE OT
UCTUHHBIX pacTtBopoB? Cddopmynupyiite 3akoH JlamGepra-bepa. Kak cBszana okpacka
KOJUTOMJIHBIX PACTBOPOB C pa3MepaMH 4acTHll?

CuryanuoHHbIe 3a1a4H 110 pa3jeay 4
Bapmuanr 1

1. Beruucinure MOJIAPHYIO MAaCCy DKBHUBAJICHTA IS BEIICCTB:

a) Ba(OH)z:  6) CuSO,-SH,0;
B) NH; B peakiiuun NH3 + 0O, =N, + H,0.

2. Cxonpko TpaMMoB kpuctamndeckoro NayS;03-5H,0 notpebyercs s npurotopieHus 1.5 i
0.1H. pactBopa? PeakTuB UCIONB3YIOT B OKUCIUTEILHO-BOCCTAHOBUTEIILHOW aHATTUTUIECKOM
peaknuu, GakTop S3kBUBaIEHTHOCTH NapS,03-5H,0 pasen 1/2.

3. KakoBbl HOpMaJILHOCTB U TUTP PacTBOPa XJIOPUIA KaJIHsl, HOJYYEHHOTO0 PaCTBOPEHUEM
HaBecku Maccoii 0.7468 r B mepHOii konbe émMkocThio 0.5 1?7 PeakTuB UCIONB3YIOT B
AQHAIUTUYECKON peakuu OOMEHHOIO TUIIA.

4. KakoBa HOpMaJibHasl KOHIICHTPAIUS pacTBOpa KapOoHaTa HATPHS, TOJTYICHHOTO
pasz6asienrem 50 mut 2.150 M pactBopa no 1 n?

5. CKOJIBKO MJI CEpHOM KHUCIOTHI IIIOTHOCTHIO 1.125 r/mit motpebyetcst 1yt npurorosieHus 0.5 1
0.05H. pactBopa? (Konyenmpayuro ucxooHo2o pacmeopa Kuciomol Y3Hams U3 CNpaoyHuUKa)

Bapmuanr 2
1. Berauciure MOJISIPHYIO MacCy SKBHBAJICHTA [UTS BEIIECTB:
a) H3POy; 6) FeSO,4-7H,0; B) SO, B peakuuu 2S0, + O, = 2S0s.

2. CKoJIbKO TPaMMOB IepMaHraHara kauus norpedyercs i npurorosiaerus 750 mi 0.05H.
pacTBopa? PeakTuB UCHONB3YIOT B OKHCIUTEIBHO-BOCCTAHOBUTEIBHON aHATUTHYECKON
peakuuu, gpakrop sxkBuBasieHTHOcTH KMnO4 paBen 1/5.

3. KakoBsl HOpMabHOCTE ¥ TUTP pacTBopa H,C204:2H,0, mosrydeHHOTo pacTBOpEeHUEM
HaBeckHl Maccol 2.4668 r B MepHO# konbe EMKOCThIO 1 1?7 PeakTHB MCIIONB3YIOT B
AHAIUTUYECKON peakuu OOMEHHOIO TUIIA.

4. KakoBa HOpMaJIbHasi KOHIIEHTPAIUS paCTBOPA CEPHOU KUCIIOTHI, MOJyYCHHOTO pa30aBieHHEM
10 mu1 1.506 M pactBopa 10 1 11?7

5. Cxonbko M ruipokcua HaTpusi TI0THOCTHEO 1.080 r/mur moTpeGyeTcst uTst MPUTOTOBIICHHS
2.5 1 0.101. pactBopa? (Konyenmpayuro ucxooHo2o pacmeopa wenoyu y3Hams u3 cnpasoyHuKa)

Bapuant 3
1. Berunciante MOJIIPHYIO MacCy SKBUBAJICHTA ST BEIIECTB:
a) KOH; 6) BeC,04-H,0; B) Clz B pC€aKkuu C|2 +H, = 2HCI.

2. CkonbKo TpaMMOB HUTpata cepedpa norpedyercs ans npurotosienus 250 mi 0.050H.
pacTBopa? PeakTuB MCTIOIB3YIOT B AHATMTUYECKON PEaKIIMi OOMEHHOTO THIIA.

3. KakoBbl HOpMaTbHOCTB U TUTP pacTBopa NarS,;03-5H,0, monydeHHOr0 pacTBOpeHHUEM
HaBecku Maccoit 1.2410 r B mepHoii kosi6e EémkocThio 0,5 1?7 PeakTuB UCTIONB3YIOT B
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OKHMCJIATENbHO-BOCCTAHOBUTEILHON aHATUTUUECKON p€aKkuuu, (baKTop 3KBUBAJICHTHOCTHU
Na,S,03-5H,0 paBcH 1/2.

4. KakoBa HOpMallbHasl KOHIICHTPAIUS pPaCcTBOPA THAPOKCH 1A HATPHUS, TIOTy4YECHHOTO
pazbanenuem 25 mi 1,050 M pactBopa 1o 1 1?

5. CKOIbKO MIT 230THOU KHUCIIOTHI INIOTHOCTHIO 1.060 r/Mi motpebyerces st mpurotosieHus 0.5
71 0.10H. pactBopa? (Konyenmpayuio ucxoono2o pacmeopa weiouu Y3Hams u3 Cnpaso4HuKd)

Bapmuanr 4
1. Beruucnure MOJIIpHYIO Maccy SKBUBAJIEHTA ISl BEIIECTB!

a) CH3COOH; 6) Na,CO3-10H,0:;
B) Fe B peakiuu 2Fe + 3Cl, = 2FeCls.

2. Ckonpko TpamMMoB TeTpabopara Hatpus NayB4O7-10H,0 nmotpedyeTcst 1sl mpUroTOBICHUS
250 M1 0.10H. pactBopa? PeakTHB HCIIONB3YIOT B aHATHTHYECKON peakiui OOMEHHOTO THIIA.

3. KakoBbI HOpMATBHOCTB M TUTP PACTBOPA MOJUAA KK, TIOJTYYEHHOTO PACTBOPECHHEM
HaBecku Maccoi 100.0 r B MepHO# K0s10€ EMKOCTBIO 1 1?7 PeakTuB UCHIOIB3YIOT B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON aHAJTMTUYECKON peakiuu, (pakTop 3kBUBaseHTHOCTH Kl
paBen 1.

4. KakoBa HOpMalibHasl KOHIICHTPAIUS PacTBOPA XJIOPOBOIOPOTHON KUCIOTHI, TOTy4EHHOTO
pasz6asiennem 15 mut 2,250 M pactBopa g0 1 n?

5. CKOJIBKO MIJT XJIOPOBOIOPOTHOM KUCIOTHI TNIOTHOCTRIO 1.040 r/mMim moTpedyeTcs s
npurotosieHus 2 1 0.101. pactBopa? (Koryenmpayuro ucxooHo2o pacmeopa wjeiodu y3Hamo u3
CNPABOYHUKA)

Bonpocs! 1J1s1 THCBMEHHOT0 0Ipoca no pasjeay 4

Bapmuanr 1
1. Ha3oBuTe JOCTOMHCTBA U HEIOCTATKH MHCTPYMEHTAIbHBIX METO/I0B aHAJIN3A.
2. IlpuBeanTe oNTHUYECKYIO cXeMy GoTokoopumeTpa. Kakne 00beKTh MOYKHO HCCIeIOBATh Ha
3TOM NpHOOpE U KaKOBA €0 YyBCTBUTEIBHOCTH?
3. Ha xaxoM SIBJIEHWM OCHOBaH MOTEHIMOMETpHUECKUi aHanmn3? OT KakuX (aKTOPOB 3aBUCUT
PaBHOBECHBIN JIEKTPOJHBINA TOTEHIIAAN?
4. Kto siBnsieTcst ocHoBarteneM xpomarorpadpuu? Kakoil onbIT jexan B OCHOBE OTKPBITHS
XpoMarorpaduyeckoro pazaesieHus BelecTB?
5. B TeueHne kakoro BpeMEHU MpH AIEKTPOJIM3E pacTBOpa Ha ANEKTpoae BbaenuTcs 1,78 T
MEJIH, €CJIN cujia Toka cocTaBisieT 10 A?

Bapmuanr 2
1. Ha kakue rpynmnsl METOJIOB aHAJIN3a OAPa3AesA0TC HHCTPYMEHTAIbHbIE METO/IbI B
3aBUCHUMOCTH OT IIPUPO/Ibl AaHATUTUUECKOTO CUTHaa?
2. Kakue gusndeckue siBICHUS JIEKAT B OCHOBE CIIEKTPATIBHBIX MeTO0B aHanmm3a? Uto Takoe
cnektp?
3. Ha xaxoM sIBJIEHWM OCHOBaH KOHyKTOMETPHUECKUH MeTo1 aHanu3a? [IpuBeuTe BoIpakeHUe
3akoHa Oma. Uto Takoe yzaeiabHas 3JIeKTPOIPOBOTHOCTh PaCTBOPA, M OT KaKHX (haKTOPOB OHA
3aBUCUT?
4. Yto coboit mpeAcTaBiIsieT XpoMaTorpaMma 1 Kakue e€ mapaMeTpbl BayKHBI 1711 paciIu(poBKU
KayeCTBEHHOI'0 U KOJIMYECTBEHHOI'O COCTaBa MpoOkI?
5. KakoBa KOHIIEHTpaLus pacTBOPa, KOTOPBINA (POTOMETPUPYIOT B KIOBETE TOMMIMHON 10 MM,
€CJIM ero onThyeckas IoTHOCTh 0,68, a MOJSIpHBIN KOA(DPHUITUEHT MOTIIONMEHUS BEIIeCTBA
cocrasisier 356 cm>/r?

Bapuant 3
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1. Kakune criocoObl m3MepeHu# CyIecTBYIOT Ipu padote Ha nmpudopax? IloscHute, B uéM
3aKJIF0YAIOTCA METO IPAAYHPOBOYHOTO Tpaduka U METO/1 CpaBHEHUS?
2. HazoBuTe MeToabl abcOpOLIMOHHOTO CIIEKTpaIbHOTO aHanu3a. Ha uém ocHoBaHa
uACHTH()HUKAINS BEIIECTB B METOIaX a0COPOIMOHHOM criekTpockonuu? Kakoil 3aK0H JISKUT B
OCHOBE KOJINYECTBEHHOI'O aHanu3a?
3. [IpuBenute BeipakeHue ypaBHeHus Hepucra. UTo Takoe akTHBHOCTHh MOHA?
4. Ha ué™m ocHoBaH metoz xpomaTtorpaduu? ChopMynupyiiTe OCHOBHbIE XpOMaTOrpapuiecKue
MOHSITHSL.
5. KakoBa fomxkHa OBITH CHJIa TOKA IPHU AJIEKTPOIIM3E PACTBOPA, YTOOBI HA AJIEKTPOJIE B TEUCHUE
1 yaca BeIIETUIIOCH 2 T cepedpa?

Bapmuanr 4
1. Kakoe ¢uznueckoe sBJICHUE JIEKUT B OCHOBE SMHUCCHOHHOIO CIIEKTpalibHOro ananu3a? Ha
4éM OCHOBaHbI UICHTH(UKAIMS BEIIECTB U KOJMYCCTBEHHBIN aHATN3 B SMUCCUOHHBIX METO/IaX
CIIEKTPOCKONUU?
2. Yro Takoe pedpaxiusa? JlalTe onpenerncHne moKa3aTeio MPeIoMICHHS U CHOPMYTUPYHTE
3akoH CHeia.
3. Kak ycrpoeHa n3MepurenbHas ssueiika B TOTeHIHOMETpHn? YeM HHANKATOPHBINA JIEKTPO]
OTJIMYAETCS OT JEKTPOAA CPABHEHHUS?
4. Ha xakue rpynmnsl kKiiaccupuuupyroT Xxpomarorpaguto: 1) o arperaTHoMy COCTOSIHUIO (a3, 2)
10 PaCTOJIOKEHUIO HEMOABUKHON (hazbI?
5. BBIYHCITHTE aKTHBHOCTH KaTHOHOB Cu’’ B pactBope cynbdara MeIu, €CH CTaHIAPTHBIN
3JIEKTPOJIHBINA MOTEHIUAT E° = 0,34 B, a paBHOBECHBI! 3JICKTPOAHBINA MOTEHIIMAT METHOTO
anektposa 0,28 B.

OneHouHble cpeacrea AJsl MPpOBECACHUA HpOMe)l(yTOqHOﬁ aTTeCTallun

Bomnpocsl k 3xk3aMeHy
OCHOBHBIE OHATHS Y 3aKOHBI XHMUH.
Crpoenue Bemecta. [lepuoauueckuit 3akon .M. Menaeneesa
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 HeopraHuu4eCKUX COeIMHEHNH B X cBOcTBA. OKCHJIBI.
Krnaccuduxkaryss HeOpraHM4ecKuX COSAMHEHNN 1 X CBOMCTBa. KUCITOTHI.
10. Knaccudukanus HeOpraHn4eCKuX COeJAMHEHMH 1 uX cBoiicTBa. OCHOBaHUS.
11. Knaccudukanus HeOpraHU4eCKUX COSAMHEHUN 1 UX CBONCTBAa. AM(DOTEpHBIE COSIMHEHHSI.
12. Knaccugukanus HeopraHn4ecKux COeAMHEHH 1 ux cBoiicta. Cou.
13. Teopus crpoeHust opranuueckux coeauneHunii A. M. ByrnepoBa. HomeHkiatypa opraHHdecKux
COEJIMHEHHH.
14. Knaccugukanus opraHMyecKUX BELIECTB. Y TIECBOAOPOIBL.
15. Knaccudukarnus opraHudeckux BeniecTs. [ MIpoKcHCOe TMHEHUS.
16. Knaccudukanus opranudeckux Bemiects. OKCOCOSAMHEHUS.
17. Knaccudukanus opraHndeckix peniects. KapOOHOBbIE KHCIOTHI.
18. Knaccugukanus opraHu4ecKux BemecTB. AMUHBI 1 aMUHOKHUCIIOTHI.
19. Knaccugukanus opraHMuecKiX BelecTB. Mbljia U JKUPBI.
20. Knaccudukaims OpraHndecKix BEIIECTB. Y TIICBOJIbI.
21. Knaccudukanus opraHuuecKux BemecTs. bemku.
22. IToBepXHOCTHBIE SIBICHUS B IIPUPOAHBIX M TEXHOJIOTMYECKUX MPOIIECCaX.
23. JlucriepcHble ¥ KOJUIOMJHBIE CUCTEMBI.
24. CBoHCTBa PacTBOPOB M KOJUIOMIHBIX CUCTEM BBICOKOMOJICKYIISIPHBIX COCTUHEHUI.
25. OCHOBHBIE METO/IbI KJIIACCHYECKOTO KOJIMYECTBCHHOTO aHAIN3a. [ paBUMETpHs U TUTPHUMETPHSL.

©COoONOO~WNE
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26.

27.
28.
29.
30.

OCHOBHBIE METOJBI (PU3UKO-XMMHUYECKOTO aHanu3a. CIEeKTpalIbHBIC W ONTHYCCKHUE METOJIBI
aHam3a.

OcHOBHBIE METOJIbI (PU3UKO-XMMUIECKOTO aHATN3a. DJICKTPOXHUMUIECKUE METO Bl aHAITU3A.
HasnaueHve u npaBuiia UCIOIb30BaHUS JTA00PATOPHOTO OOOPY/IOBAHUS U AIIIAPATyPHI.
MeTo/IbI U TEXHHKA BBITIOJTHCHHUS XUMUYCCKUX aHAITU30B.

Texamnka 6€30macHOCTH TpH paboTe B XUMHUIECKOH JTA0OpATOPHH.
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