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1. TACITIOPT PABOYEM IMPOT'PAMMbBI YYEFHOM JTUCITUILINHBI
Xumust

1.1. ObnacTb npuMeHeHHUs! IPOrPaAMMBbI

PabGouas mporpamMma ydeOHOM AMCUMIUIMHBI pa3paboraHa Ha ocHoBe DeaepanbHOrO
rOCyIapCTBEHHOT'0 00pa30BaTEIHbHOIO CTaHAApTa CPETHETO MPO(HECCHOHATLHOTO 00pa3oBaHus (j1anee —
dI'OC CIIO) mno cneruansHocTH 19.02.10 TexHnoorusi NpoaAyKIuu 00MIECTBEHHOT0 MUTAHMS.

Pabouass mporpamma y4eOHOW IUCHUIUIMHBI SIBISETCS YacThIO IMPOrPAMMBI  MOJTOTOBKH
cnienuaaucToB cpennero 3BeHa B coorBerctBUM ¢ DPI'OC CIIO mo cnenmanbHoctu 19.02.10
TexHonorns npoayKuuM OOIIECTBEHHOI0 NMUTAHMSA, BXOASIIEH B COCTaB YKPYNHEHHOM IPYIIIbI
19.00.00 ITpoMbIIEeHHASI IKOJOTHSA U OMOTEXHOJIOTHM.

1.1. Mecro yuyeOHOIi JMCUMIUIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccuoHATbHOM
o0pa3oBaTe/ibHOIl MPOrpamMMbl: JUCHUIUIMHA BXOAUT B MaTeMaTH4YeCKUd ©  oOmui
€CTECTBEHHOHAYYHBIN [IUKII.

1.2, Ileau v 3aaa4u JTUCHHUILINHBI — TPeOOBAHHUS K Pe3yJIbTATAM OCBOEHHS TUCIUIIIUHBI:

B pe3ynbrate ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYarOIIUACs JOKEH YMeTh:
® TIPUMEHSATH OCHOBHBIC 3aKOHBI XUMHUH IS PEIICHHS 3a1ad B 00JACTH MPOQeCCHOHATBHON
JIEATEIIbHOCTH;
® [CIOJIb30BaTh CBOMCTBA OPraHUYECKUX BEIIECTB, AUCIEPCHBIX U KOJUIOMAHBIX CHCTEM IS
ONTHUMM3ALMHU TEXHOJIOTUYECKOTO IIPOLIECCA;
® OIHUCHIBaTh YPABHEHUSAMU XUMUYECKUX PEAKIUN MPOLIECCHI, JEKAIIUE B OCHOBE MPOU3BOJICTBA
MPOJAOBOJIbCTBEHHBIX MPOAYKTOB;
MIPOBOAMTDH PACUETHI [0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM PEaKIUU;
HCIIOJIb30BATh JIA0OPATOPHYIO MOCYy U 000pyAOBaHUE;
BBIOMpATh METOJ U XOJ] XUMUYECKOTO aHaJIH3a, MOJ0UpaTh peaKTUBHI U alllaparypy;
MPOBOJUTH KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKHUE BEIECTBA U HOHBI, OTAEIbHBIE KJIACCHI
OPraHUYECKHX COCIMHEHUN;
BBITIOJIHATH KOJMYECTBEHHBIE pACUETHI COCTaBa BEILIECTBA 110 PE3YJIbTaTaM U3MEPEHU;
e Co0NI0/1aTh TIPaBHIIa TEXHUKH 0€30MacHOCTH MPHU padoTe B XMMHUUYECKOM TabopaTopHH.

B pe3ynpTaTe 0CBOCHHS TUCIUIUIMHBI O0YYIAFOIIHIICS JOJKEH 3HATh:
® OCHOBHBIC IIOHATHUS U 3aKOHBI XHMUH;

TEOPETUYECKHE OCHOBBI OPraHUUYECKOM, (PU3NIEeCKON, KOJIJIOUTHOW XHUMHUH;

MMOHATHE XMMHYECKON KHHETUKH M KaTaJIn3a;

KJIaCCU(DUKAIIMIO XUMHYECKUX PEAKIIMA 1 3aKOHOMEPHOCTH UX MPOTEKAHMUS;

oOpaTuMble W HEOOpaTHMbIE XHMHUUYECKHE PEAKIIUH, XUMHUYECKOE PaBHOBECHUE, CMEIICHUE

XUMHYECKOTO PAaBHOBECHUS TTOJ] ICHCTBUEM PA3IUIHBIX (PaKTOPOB;

OKHUCJIUTEITHFHO-BOCCTAHOBUTENBHBIE PEAKIIMU, PEAKIINH HOHHOTO 0OMEHA;

® THUAPOJIU3 COJEH, TUCCOLUALMIO 3JEKTPOJUTOB B BOJHBIX PACTBOPaX, MOHITHE O CHIIBHBIX U
CITa0BIX DIIEKTPOIIUTAX;

® TErI0BOM d(PPEKT XUMUIECKUX PEAKIINNA, TEPMOXUMUYECKHUE YPAaBHEHNUS,

® XapaKTEPUCTUKHU PA3JIUYHBIX KJIACCOB OPraHUYECKUX BEIECTB, BXOMSIIMX B COCTAB ChIPbS U
TOTOBOY ITUIIEBOM IIPOLYKIIUU;

® CBOICTBA PaCTBOPOB M KOJUIOUIHBIX CUCTEM BBICOKOMOJIEKYJISPHBIX COCIMHEHUI;

® JIMCIIEPCHBIC U KOJUIOUIHBIE CUCTEMbI MUIIEBBIX TPOTYKTOB;
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® pPOJIb M XAPAKTCPHUCTHUKU ITOBCPXHOCTHBIX SIBJICHUN B INpUPOAHBIX W TCEXHOJOTHUYCCKUX
nporeccax;

® OCHOBBI aHATUTUYECKON XUMHH;

® OCHOBHBIE METO/IbI KIIACCHYECKOTO KOJIMYECTBEHHOTO M (PU3UKO-XUMHUYECKOTO aHAIIN3a,;

® Ha3HAYCHHUE W MPaBHJIA UCIIOJIL30BAHUS Ja0OPaTOPHOTO 0OOPYAOBAHHUS U alIIApaTypHl;

¢ MCTOABI U TEXHUKY BBIIIOJTHCHUA XUMHUYICCKHUX aHAJIM30B;

® MpHeMbl 0€30MacHON PabOThl B XUMUYECKOH 1a00paTOpHH.

M3yuenne OUCLUMIUIMHBI HampaBieHO Ha (opMupoBaHue y OOy4yaromlerocs CIeAyOIIHUX
KOMITeTEHIU:

OK 1. [loHumaTh CyIIHOCTb U COLMAIBHYIO 3HAYMMOCTb CBOEH Oynyiieil nmpodeccuu, NposBiIsATh
K HEW YCTOMYMBBINA HUHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTh, BBIOMPATh THUIOBBIE METOJbl U CIOCOOBI
BBITIIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLEHUBATh UX 3PPEKTUBHOCTh U KAUeCTBO.

OK 3. IlpuHumaTh pelieHHs B CTaHIAPTHBIX M HECTAHJAPTHBIX CUTyallUAX M HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiiTh THOWUCK, aHAIW3 W HCIOJb30BaHHE WHGPOpPMAIUU, HEOOXOTUMON ISt
3((HEeKTHBHOTO BBIMOJHEHUS MPOPECCHOHAIBHBIX 3a7ad, NPO()EeCcCHOHATBHOTO W JUYHOCTHOTO
pa3BUTHS.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B MPO(ECCHOHATBHON
JESATENBHOCTH.

OK 6. PaboTaTh B KOJUIEKTHBE U KOMaHJIEe, 3()PEKTUBHO 00LIaThCS C KOJJIETaMH, PYKOBOJICTBOM,
MOTPEOUTENSAMHU.

OK 7. Bbpatp Ha cebsi OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH/bI (IIOJYUHEHHBIX), pE3yJIbTaT
BBITIOJTHEHUS 3aJaHUH.

OK 8. CaMmocTOATEnbHO ONpeneisITh 3aJaud NPOPECCHOHAIBHOIO MU JIMYHOCTHOIO Pa3BHUTHS,
3aHUMaTbCs CaMOO0Opa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHUE KBATH(PUKALINY.

OK 9. OpueHtupoBaTbCcs B YCIOBHSIX YacTOW CMEHbI TEXHOJIOTMH B Npo¢ecCHOHaIbHON
JESATENBHOCTH.

IIK 1.1. Opranu3oBbIBaTh MOJATOTOBKY MsCa U NPUTOTOBJICHHE MOTYy()aOpUKATOB ISl CIOXKHOU
KYJIMHapHOW MPOLYKIIUH.

IIK 1.2. Opranu3oBbIBaTh MOATOTOBKY PHIObI M MPUTOTOBIEHHE MOTY(HaOPUKATOB AJIs CIOKHOU
KYJIMHapHOW MPOTYKIIUH.

I[IK 1.3. Opranu3oBblBaTh MOArOTOBKY JOMAIIHEW MTHLBI JUISI TPUTOTOBIEHUS CIOKHOU
KYJIMHapHOW MPOIYKIIUH.

IIK 2.1. Opranu3oBbIBaTh U MPOBOJNUTH MPUTOTOBJIEHUE KaHAIIE, JIETKUX U CIIOKHBIX XOJIOJHBIX
3aKyCOK.

IIK 2.2. Opranu3oBbIBaTh U HPOBOJUTH MPHUTOTOBJIEHHE CIOKHBIX XOJOIHBIX OJIFO]I U3 PHIOHI,
MsiCa ¥ CeTTbCKOXO3SIICTBEHHOM (JTOMAIITHEH ) ITUIIBL.

[IK 2.3. Oprann3oBsIBaTh ¥ MPOBOANTH IIPUTOTOBIIEHHUE CIOKHBIX XOJIOJHBIX COYCOB.

IIK 3.1. Opranu3oBsIBaTh ¥ IPOBOAUTH IPUTOTOBIEHUE CIOKHBIX CYIIOB.

[IK 3.2. Oprann3oBsIBaTh ¥ NPOBOANTH IPUTOTOBIIEHUE CIIOKHBIX TOPSTYUX COYCOB.

I1IK 3.3. Opranu3oBbIiBaTh U MPOBOJUTH MPUTOTOBICHUE CIOXKHBIX OO U3 OBOLIEH, rpubOB U
ChIpa.

IIK 3.4. OpraHu3oBbIBaTh W IMPOBOJUTH HPUTOTOBJICHUE CIOXKHBIX OJIIOJ U3 PBIOBI, Msca U
CEJIbCKOXO35IMCTBEHHOM (JIOMalTHel) NTUIBL.
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I1IK 4.1. Opranu3oBbIBaTh M MPOBOJAUTH MPUTOTOBICHUE CIOOHBIX XJI€00O0YIOUYHBIX H3IACIUN H
IIPa3HUYHOIO XJeha.

IIK 4.2. Opranu3oBblBaTb M HIPOBOAMTH INPUTOTOBIIEHHUE CIOKHBIX MYYHBIX KOHAUTEPCKUX
W3JIEeIUH U IPAa3AHAYHBIX TOPTOB.

I1IK 4.3. Opranu3oBbIBaTh ¥ IPOBOAUTH IPUTOTOBIECHUE MEIKOIITYYHBIX KOHAUTEPCKUX U3ACTUN.

I1K 4.4. Opranu3oBsIBaTh U POBOAUTH IPUTOTOBJIECHUE CIOXKHBIX OTJEIOYHBIX 10J1y(HadpUKaTOB,
MCMOJIb30BATh X B O()OPMIICHUH.

[IK 5.1. Opranu3oBsIBaTh U NPOBOAUTH IPUTOTOBIIEHUE CJIOKHBIX XOJIOIHBIX JE€CEPTOB.

IIK 5.2. Opranu3oBbIBaTh U IPOBOAUTH IPUTOTOBIEHUE CIOKHBIX TOPSUYUX J1€CEPTOB.

1.4. KoiuuecTBO 4acoB HA OCBOEHHE POrpaMMbl THCHHUIJIMHBI:

MaKCHUMaJbHOW yueOHOI Harpy3ku obydaromerocs 164 waca, B TOM yncre:
00s13aTeNbHON ayAUTOPHON yueOHOM Harpy3ku odyuatomierocs 110 gacos;
CaMOCTOSITENIbHOM paboThl 0Oy4aromerocs 54 yaca.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIHUILIAHBI

2.1. O0beM y4eOHOH TMCUUILIMHBI U BU/IbI Y4eOHOH padoThl

Bup yuyeoHoii padoTbl Oovem uacos
MakcumanbHas yyeOHas Harpys3Ka (Bcero) 164
Oo6s13aTesibHAsE ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 110
B TOM YHUCIIE:
IIPAKTUYECKUE 3aHATHS 4
nabopaTopHbIe PAOOTHI 36
KOHTPOJIbHBIE pabOThI 2
CamocrosiTesibHas padoTa o0yuyaruierocs (Bcero) 54
B TOM YHUCIIE:
Pemenue 3anau. 10
[TonroroBka  cooOmieHuit, uHOpManMM MO  TeMaM,  YKa3aHHbBIM 20
IPEero/IaBaTesIeM.
[ToaroroBka npesenTarmu 1o Teme «JlabopaTopHas mocyia v ee Ha3HaAYCHHEY. 12
[TonroroBka K 3ammTe Ta0OPATOPHBIX PadOT MO paslueny «AHaTUTHYECKas 12
XUMUSD.
IIpomedsxcymounas ammecmayus 8 popme: 9K3aMeHda
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HaumeHoBaHue
pa3feioB H TeM

Copep:xaHue yued0HOTro MaTepuaJia, JabopaTopHble H MPaKTHYeCKUe PadoThl, CAMOCTOATeIbHAs padoTa
o0yyawmuxcs, KypcoBasi padot (MpoeKT)

O0BeM yacoB

Yposens
OCBOEHHS

1

2

4

Paszpmen 1.
OO0ue MOHATHA,
3aKOHBI U TEOPUH

XHMUH,
HeopraHuveckas
XUMUs

Copep:xaHue yuedOHOTro MaTepuaJia

1

OCHOBHBIE TIOHATHS W 3aKOHBI XUMHH. BemectBo. AToM. Monekyma. Xummdeckuil amemenT. [IpocTeie U CiioxHBIE
BemecTBa. KadueCcTBEHHBIM M KOJMYECTBCHHBIH COCTaB BEIIECTB. XMMHYECKHE 3HAKH U (hopmynsl. OTHOCHTENBHBIC
aToMHasl U MOJIeKyJsipHasi Maccel. KomuuecTBo BemecTsa. Amtorponus. CTexuoMmeTpusi. 3aKOH COXPAHEHUsSI MacChl
BEIIECTB. 3aKOH IOCTOSHCTBA COCTABa BELIECTB MOJICKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTapo U CIEACTBUS X HETO.
PacueTHble 3ajauM Ha HAaXOXJICHUE OTHOCHUTENBHONH MOJEKYIAPHOM Macchl. PacdeTHble 3azauu Ha OIpelelICHUE
MacCcOBOM IO XHMHUYECKUX 3JEMEHTOB B CIIOKHOM BellecTBe. ATOM — CJIOXHAas dYacTuma. Snpo (IpoTOHBI U
HEHTPOHBI) U ANEKTpOHHAas 000s10uKa. M130TOMBI.

CospemeHHas HOpMYITHPOBKA MEPHOTMIESCKOTO 3aKOHA. SHAUCHHE MEPHOJMICCKOTO 3aKOHA U MEPHOTUICCKON
CUCTeMbI XUMHUUeckux dnemenToB J|.11. MenaeneeBa [uis pa3BUTHS HAYKH U MOHUMAaHHS XUMHUYECKOH KapTHHBI MHpA.
Crpoenue BemecTBa. THITBI XUMUYECKOU CBs3H. PelieHue 3a1a4 Ha OCHOBHbBIE 3aKOHbBI XMMUH. BhIMoIHEHE
KOJIMYECTBEHHBIX PACUYETOB COCTABA BEIIECTBA 110 PE3YJIbTATaM U3MEPEHHUH.

MHoroob6pasue W kiaccudukams BemiecTB. HomeHknatypa BemiecTB. Metamtel. Hemeramnel. Kucnotel, nx
KIacCU(HKAIKA MO PA3NUYHBIM Npu3HakaM. OCHOBaHWS, WX KIacCHQHKAIMA 10 Pa3IM4HBIM npusHakaMm. Coinu
cpemHMe, KHCIble M OCHOBHBIC. ConeoOpasyroliue W HeconeoOpasyromue okcuubl. OCHOBHbIC, amM(oTepHBIE U
KUCJIOTHBIE OKCHIIBI. 3aBHCHMOCTh XapaKkTepa OKCHIA OT CTEIICHH OKUCIICHHUs 00pa3yIoLIero ero Merasuia.
Opranunueckue BeniectBa. Hayana Homenknatypst IUPAC.

Krnaccudukanms XUMHYECKHX peaklUid M 3aKOHOMEPHOCTH WX TNpOTeKaHMs. Peakiuu COelHEHHs, pPa3loKeHWs,
3amMernieHus1, oomeHa. Katanutnueckue peakuuu. [ OMOreHHbIE U TeTepOTeHHbIE PEaKIINH.

Peakiun mpucoenuHEHUs (TMAPUPOBAHMS, TAJIOTEHHUPOBAHMSA, THAPOTAJOTCHHPOBAHHS, TUApaTanuu). Peaxmmun
OTHICTICHU (JETUAPUPOBAHUSA, JETHAPOTANIOTEHHPOBAaHUA, Jeruaparanun). Peakumu 3amerneHus. Peakiun
HA30MEpU3ALMHU.

OOpatuMble ¥ HeoOpaTHMble XHMHUYECKHE peaknud. XHMH4Yeckoe paBHOBecue. KoHcTaHTa paBHOBecHs, ee
¢msmuecknii cmpica. [Ipunmun Jle Illatense. BnusHue Temmneparypbl, JaBie€HHS M KOHIIEHTpPAIWM HAa CMEIICHHE
XMMHUYECKOTO paBHOBecHs. CMelleHHe XHMHYECKOTO paBHOBECHs MOJ JeicTBHEeM (akTopoB. OKHCIMTEIHHO-
BOCCTAHOBHTENbHBIE peakuy. CteneHs okucineHus. OKUCIUTENb U BOCCTAHOBIIEHHE. BOCCTaHOBUTENb U OKUCIIECHUE.
MerTo]1 3IeKTPOHHOTO OajlaHca JUIsl COCTaBJICHHSI YPaBHEHU I OKHCIINTEIIbHO-BOCCTAHOBHUTEIILHBIX PEAKIIUiL.

Teopust snekTponauTHueckoil auccormanuu. CTeneHb TUCCOIHUAIMKM, €€ 3aBUCUMOCTh OT TEMIepaTypsl H
KOHIIEHTpAIMK pacTBopa. KOHCTaHTa AUCCONHUAIINH, €€ 3aBUCHMOCTh OT TEMIIEPATYPHI.

Peakimu woHHOTO OOMeHa. Jlucconualysi 3JIEKTPOJIUTOB B BOJHBIX pacTBOpax. IIOHSITHE O CHIBHBIX H CIIAOBIX
DIICKTPOJINTAX.

TI'maponuz coneid. uccoumarusi Boabl. MonHOoe mpousBeneHue Bojabl. HelTpanbHas, Kucias, IIETOYHAasl cpena.
Bonopoansiii mokasaresns. CriocobOs! onpenenennst pH cpenpl. 3nauenne pH cpepl B TEXHOJIOTHYECKUX TPOIEccax.

TepMOXUMHSA: 5K30- M OSHAOTEPMHUYECKHE peakiuu. TemnoBod >(h(eKkT XUMHYeCKHX peaknuid. DHTaIbIusd

22
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00pa30BaHusl, Pa3IoKEHUS, CTOpaHus, pacTBOpeHus. TepMoxuMuieckue ypaBHeHUs. OCHOBHBIC 3aKOHBI TCPMOXHMUHU.
3akoH JlaByasbe-Jlamiaca, 3akoH ['ecca u creicTBUe U3 HEro. TepMOXUMHUUECKUE PACUCTHI, UX 3HAYCHUE B SJHEPICTHKE
OMOXUMHUYCCKUX U (PH3HOIOTHICCKUX MPOIECCOB.

8 | CocraBieHue ypaBHEHUH XUMUYECKUX PEAKLIUH JJIs TPOLIECCOB, JIEKAIINX B OCHOBE POU3BOJICTBA 2
IIPOJIOBOJILCTBEHHBIX ITPOIYKTOB.
JlaGopaTopHbie padoThI 4
Omnpenenenne pH cpens! pa3nUIHBIMI METOIAMH.
Omnpenenenne TeIUIOBHIX () ()EeKTOB pacTBOPEHNsSI PA3INYHBIX BEIIECTB B BOJIC
IpakTnyeckne 3aHATHSA 4
CocraBneHne IEKTPOHHOTO OaaHca.
Pacuersl mo XumMu4eckuM (GopMyJiaM U YPaBHEHHSIM PEaKIHu.
CamocTosiTeIbHAsI padoTa 00yYaoHXCSH 13
CocraBneHne alNropuTMOB PELICHUS 331a4 pa3HbIX THNOB. CocTaBlIeHNE ypaBHEHUH XUMHIECKUX PEaKInil.
HOZ[FOTOBKa I/IH(I)OpMaHI/II/I Ha TCMY «OKHUCINTENBHO-BOCCTAHOBUTEIbHBIE pCaKkuu 1 MpouecChl ruApojamM3a B MUIIEBOM
MIPOM3BOJICTBE»
Pasnen 2. Coaep:xkanue yueOHOT0 MaTepuasia 12
OcHoOBBI 1 Teoperuueckre OCHOBbI OpraHMYeCcKOd XxumuM. IIpuponHbBIE, MCKYCCTBEHHBIE U CHHTETUYECKHE OPraHUYECKUE 2
OpraHnvecKoi BemiecTBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB C HEOPTraHUUECKHMHU.
XUMUH, BanentHocTh. XMMHUUECKOE CTPOCHHE KaK MOPSI0K COSAMHEHUSI aTOMOB B MOJICKYJIbI 110 BAJICHTHOCTH.
TEXHOJI0IHYeCcKue OCHOBHBIC TIOJIOKEHHUS TCOPUU XUMHYCCKOTO CTpoeHus. Mi3oMepus u u3oMepbl. XUMHUECKUE (POPMYITBI U MOICIH
npouecchl MOJICKYJI B OPraHUYEeCKOH XUMUH.
2 | XapakTepHCTHKa Pa3IMYHbBIX KJIACCOB OPraHMYECKNX BEIIECTB, BXOAAIINX B COCTAB CHIPHS M TOTOBOI MUIIEBO 2
npoXyKuuu. JKupsl, yrieBoisl, OEJIKH: COCTAB, CTPOCHHE, BAYKHEHIIINE OPTaHUIECKHE BEIIECTBA MUIIEBBIX NPOIYKTOB.
3 | IloHATHS M 3aKOHBI OCYIIECTBICHHS TEXHOJIOTHIECKUX MPoIeccoB. [IpHHIMITEI ONTHMHU3ALNH. 1
4 | XuMuuecKkue Npolecchl MUIIEBON TEXHOJIOTHU. Poiib XMMHUECKHX ITPOLECCOB B MUIIEBOM MPOMBIIICHHOCTH. 2
5 | Hcnonb3oBaHue CBOMCTB OPraHWYECKUX BELIECTB s ONTHMH3ALUKM TEXHOJOTW4eckoro mpouecca. HalGyxanuwe u 2
pacTBOpeHHE MOJINMEPOB, XapaKTepHCTHKA nporieccoB. CTyJHH, HX XapaKTEPUCTHKA M CBOWCTBA, METOABI MTOIYYEHHS,
CHHEPE3UC CTYAHEH.
6 | brnoxuMmmdeckne mpouecchl MUIIEBOH TEXHOIOTHH. 2
CamocrosiTesibHAst padoTa 00y4arOUIUXCH 4
IMoaroroska coobuiennst «OpraHu4YecKre BEIIECTBA MUIIEBBIX IPOIYKTOBY.
Pazgen 3. Copep:xanue yue0HOr0 MaTepuaJia 16
duznyeckas u 1 | Teopernyeckne OcHOBBI (uzmueckoir xumuu. [Ipenmer TepmoauHaMuku. OCHOBHBIC MOHSTHS TEPMOIMHAMUKH: 1
KOJIJIOU/IHAS cucrema, ¢asza, BUABI CHCTEM, ITapaMeTpbl COCTOSIHUSI CHCTEM, BHJIbI IIPOLECCOB. BHYTpPEHHsSI SHEpPIusi CHCTEMBI,
XUMUA TeroTa, pabota. IlepBrlil 3aKOH TEPMOIMHAMHUKH I M300apHOTO M M30XOPHOTO TMpoIieccoB. IIoHsATHE HHTAIBINN.

Bropoii 3ak0H TepMOAMHAMUKY, HAMIPABICHUE XUMUUECKHX ITpolieccoB. CaMonpon3BoiibHbIe nporecchl. CBOOOAHAS U
CBs3aHHasA DJHEPIHA. IlonsTue OHTPOIIHNH. Tumel XUMHYECKHUX CBﬂ3eI\/’I; arpe€ratHbi€ COCTOSAHHUA BEIICCTB, HX
xapakTtepuctuka. ['azoo0pa3Hoe cocTostHME BelecTBa. lneanpHblil ra3, OCHOBHBIE 3aKOHBl HMJCAIBHOTO Trasa.
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Peanbnbie ra3el. Kpurnueckoe cocrosuue. M3otepma peanbHoro raza. CkmkeHHue ra3oB, X puMeHenue. JKuakoe co
cTosiHue BeriectBa CBOWCTBA XKHMIKOCTEH, H30TPOITHOCTh, BHYTPEHHEE CTPOCHHUE, aCCOLMAIMS MOJIEKYII, TeMIeparypa
KUMEHUs. BA3KoCTh KUAKOCTEH, ee 3aBUCHMOCTh OT Pa3iH4YHbIX (PaKTOpOB. MeTOABI ONpesesieHHsT OTHOCUTEIBHON
BS3KOCTH. BiHsHHE BA3KOCTH Ha Ka4eCTBO MUIIECBIX MPOIYKTOB (CYIIBI, XKEIUPOBAHHBIE OJIF0/a, KalllH, CTYAHH U 1p.).
TBepnoe coctosiHue BemecTBa. Kpucrammmaeckoe u amopdHoe coctossaus. OOpa3oBaHHe W pa3pyLIeHHE KPUCTaIUIOB.
Cy06numanys, ee 3HaueHUE B KOHCEPBUPOBAHHUH IHUIIECBLIX IPOTYKTOB.

OO0mas xapakTepucTHKa pacTBOpoB. CrocoObI BBIpaKEHUS KOHIGHTparuii. MexannsM pactBopeHus. CombBaTHas
(tuppatnas) Teopus pactsopos .M. Menzneneena.

PacTBOpUMOCTb T'a30B B KUAKOCTSX, 3aBUCHMOCTB OT TEMIICpaTyphl U JaBiieHUs. lcnosip3oBaHue 3TUX (akTOpPOB B
TEXHOJIOTMUECKHX mpolueccax. PacTBopumocts xuakocted. Ee 3aBuUCMMOCTP 0T  pa3nuuHbIX  (PakTOpOB.
PaCTBOpI/IMOCTL B [[ByXCJ'IOﬁHLIX KHUIOKOCTAX. SKCTpaKHI/IH, €€ MPaKTU4YECKOEC MNPHUMCHCHUE B TEXHOJOTHYCCKUX
mpoueccax. PaCTBOpI/IMOCTI) TBEPAbIX BCHICCTB, 3aBUCUMOCTb OT TEMIECPpATYpbl M CTCICHU H3MCEJIbUCHUA.
Hcnonp3oBadue 3Tux (baKTOpOB B TEXHOJIOTHUHU MTPOAYKIIUN O6H_[eCTBeHHOI‘O IIUTaHUA.

CpoiicTBa pa30aBicHHBIX pacTBOpoB. Juddysus. 3aBucumocTh ckopoctd Auddy3un OT pasauuHBIX (HAKTOPOB.
3nauyenue U y3uu B TEXHOIOTHIECKHX IpoLieccax 1 (PM3UOIOTHH MUTAHHMS.

OcMoc U ocMoTHYeckoe aaBieHue. 3akoH Bant-I'odda. Ilnazmonus, miasMonTHC M TYprop B JKHBBHIX KIIETKax.
PacTBOpEI H30TOHHYECKHE, THIIEPTOHNYECKUE, TUIIOTOHMYECKHE. 3HAYEHHE OCMOCa B IPHUPOJE, TEXHOJIOTHYECKUX U
(HU3HONOrMYeCcKUX Mpoleccax. 3aMep3aHne U KueHue pactBopoB. [lepBblii u BTopoit 3aKoHbI Payiis, MX 3HaueHHeE.

2 | Iousarue sHTANBINY. BTOPOIT 3aK0H TEPMOMHAMUKH, HANIPABICHUE XUMHYESCKHUX IporeccoB. CaMONpOn3BOIEHbIC
npoueccel. CBoOoHAs U cBsi3aHHas SHeprus. [loHsTie sHTponmy. THITEI XUMHUYECKHX CBS3EHl; arperaTHble COCTOSHHUS
BEILECTB, X XapaKkTepucTka. ['a3000pasHoe cocTosiHue BemecTBa. M iea bHplil a3, OCHOBHBIC 3aKOHBI HACAIBHOTO
raza. PeanbHble ra3el. Kputnueckoe cocrosinue. M3orepma peanbHoro raza. CxnkeHHe ra3oB, UX IPUMEHEHHE.
XKunxoe co crostHue BemecTBa CBOKHCTBA KUAKOCTEH, H30TPOIHOCTH, BHYTPEHHEE CTPOCHUE, ACCOLUAIIUS MOJIEKYJL,
TeMIepaTypa K1neHus. Bsi3KocTh KUAKOCTEH, ee 3aBUCUMOCTb OT Pa3In4HbIX (hakTOpoB. MeTobl onpeeneHus
OTHOCHTEJIbHOW BA3KOCTH. BiirsiHUE BSI3KOCTH HA Ka4€CTBO MHUINEBBIX MPOIYKTOB (CYIIbI, )KEITUPOBAHHBIC OJII0/A,
Kallu, CTYHU U 1ip.). TBeproe cocrosuue Bemectsa. Kpucrammmueckoe n amopduoe cocrosiuusi. O0pazoBaHue u
paspyuienue kpuctauioB. CyonumManus, ee 3HaueHHe B KOHCEPBUPOBAHUH ITUILEBBIX NPOAYKTOB. OnpeeneHue
3aBHCHMOCTH CKOPOCTH XHMHYECKON PEaKIMH OT TeMIIePaTyphl H KOHIICHTPALMH PEarupyroNIHX BelIeCTB.

3 | IlonaTHe XMMHUYECKOM KMHETHKM M Kartamusa. Ilpenmer xumudeckoil kuHeTnku. CKOPOCTh XMMHYECKOH PEaKIHH.
BnusiHre npupopl pearnpyromux BELIECTB, IUIOMIAAN MTOBEPXHOCTH, TEMIIEPAaTYphl M KOHIEHTPALUH Ha CKOPOCTh
peaknuu. Ilpasuno Banr-T'odda. 3akon nelicTByronux Macc. BimsHue Temneparypbl Ha IpOLECChl IPUTOTOBICHUS
MY, XPaHEHHE THIIEBOTO CHIPhS M TOTOBOM mpoaykuuu. Karanus u katanusatopsl. KatanusaTopsl IOJIOKHTEIBHBIE
U OTpHLATEIbHBIE, YCIOBUS UX JeiicTBUs. DepMEeHThI, MX 3HAUEHHE.

4 | Ponp 1 XapaKTEepUCTHKH TOBEPXHOCTHBIX SBICHHUH B IPUPOIHBIX U TEXHOJIOTHYCCKHX IPOIIECCaXx.

HOBerHOCTHOC HaTAXCHUC. MCTOHBI OIPECACIICHNA ITOBEPXHOCTHOI'O HATAXKCHUA. HOBCpXHOCTHO-aKTI/IBHBIe
BEIIIECTBA, UX POJIb B TEXHOJIOTHH MPOIYKIIUU OOIIECTBEHHOTO MUTaHUs (3MYJIBTMPOBaHNE, IEHOOOpA30BaHUE).
ITonsiTue o JUCIICPCHBIX CUCTEMAX; O6H_II/I€ CBOICTBa NOTrpaHUYHBIX CJIOEB, TEPMOAMHAMHYCCKAA XapaKTCPUCTHUKaA
noBepxHocTH. Ompenenenne aacopOommu, BUABl copOIMu. XapaKTEepHCTHKA IMpolecca ajacopOIuu: 3aBUCUMOCTh OT
TEMIIePaTyphl, IUIONIATN TIOBEPXHOCTH; HM30MpaTeNbHBIA XapakTep. AJNCOpOIMsS Ha MOBEPXHOCTH pacTBOP-Ta3.
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VpaBuenue ['ub0ca, ero ananmus. [lOBEpXHOCTHO-aKTHBHBIE M IIOBEPXHOCTHO-HEaKTHBHbIC BeulecTBa. Poib
MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB B OMYJIBIMPOBaHUH, I[E€HOOOPa30BaHWM, HX WCIIOJIb30BAaHUE B CAHUTAPHHU.
AncopOuys Ta30B U pacTBOPEHHBIX BELIECTB TBEPABIMH aJICOPOCHTAMU. 3aBUCHMOCThH aACOPOLUH OT BEIHMYHHBI
IUIOIAM TIOBEPXHOCTH aJCOPOCHTa, OT TEMIIepaTyphl, €ro IPHPONBl M IPHPOILBl PACTBOPHUTEINL. Y IenbHas
ancopbums. ['mnpodumnbHele U THAPOGOOHBIE MOBEpXHOCTH. MoJNeKysipHasi, HOHHAS W MOHOOOMEHHAs aacopOIHs.
[TpuMeHeHne acopOUUH B TEXHOJOTHUESCKUX MpoLeccax U caHuTapuu. [loHsATHE 0 XpoMaTorpaduu, HCIOJIb30BaHHUE.

5 | Teopernuecknue OCHOBBI KOJIIOMIHOM XUMuH. CBOHCTBA paCTBOPOB M KOJUIOWAHBIX CHCTEM BBICOKOMOJIEKYIISIPHBIX
coennHeHuil. OCHOBHBIE OHATHA U onpenencHus. Komutonaaas XuMus — HayKa O OBEPXHOCTHBIX SIBICHUSX.
3HaveHne KOJJIONTHON XHMHUH U CBA3b C NPYTMMH JHCHHUITIMHAMY.

6 | JlucrepcHble CHCTEMBI IMIIEBBIX MTPOTYKTOB. XapaKTEPUCTHKA JUCIICPCHBIX CUCTEM: CTETICHb AUCTIEPCHOCTH 1
yzensHast noBepxHocTh. Kitaccupukanus no crenenn aucrnepcHocTH. O0mast XxapakTeprUCTHKA KIIaCCOB.
Krnaccudukanms AuciepcHbIX CHCTEM TI0 arperaTHOMY COCTOSIHUIO, TPUMEPHI.

DOMyILCUH: OMpeeicHre, MpuMepbl, kiaccudukanus. CTpoeHHe >MyJbCHH. YCTOWYHBOCTH. lIpHpoma u poJib
smyibratopa. Ilonyuenue u obmue cBoiicTBa amynbscuil. JleamynsrpoBanue. CocTaB M CTpOSHHE MUIIEBBIX IMYIbCHI.
[lensl: ompenenenue, CTpoeHUE U yCTOHUMBOCTh. Poib meHooOpasoBateneil. [lonyuenne u paspyuienue neH. Bujbl
1ieH, npuMmepsl. CocTaB U CTPOCHHUE MUIIEBBIX MEH.

[opouky, CycneHsuy, NacTsl: ONpeAeICHNE, CTPOCHUE, METOABI NOTY4YeHUI. XapaKTepPUCTHKA MUIIEBBIX MPOAYKTOB,
OTHOCSIIMXCS K 3TUM CUCTEMaM.

Adpo301H, OBIMBI, TYMAHBI: OIPEAEICHUE, TPUMEPBI. 3HAUCHHE a3PO30IIEH.

Vcnonp30BaHue CBOMCTB AUCHEPCHBIX CUCTEM sl ONTHMHU3ALUH TEXHOJIOTHYECKOrO poIecca.

7 | Komnounusle cucrembl. KoyutonaHble POIECCH MUIIEBOH TEXHOIOTHH.

Kosutonaneie pacTBopsl (301M): TOHSTHE, BHABI, OOIIAs XapaKTEPUCTHKA. MeToxbl MONydYeHHS KOJUIOMIHBIX
pPacTBOpOB: AMCHEPIHPOBAaHUE, KOHAEHcalMs, nentusauus. [IpuMeHeHHe 3THX METOAOB AN MONyYEHUs MHIIEBBIX
npoaykroB. OuucTKa 30J€i: JAnANU3, ANIEKTPOJHAIN3, YIbTpaduibTpanus; ux npuMeHenue. CTpoeHHe KOJUIOUIHBIX
yactull. [IpaBuno IleckoBa-®asiHca.OnTudeckue CcBOMCTBa 3oJeil: onanecueHuus, s¢hdexr dDapanes-Tunnans,
OKpacka 30jeil. MoJIeKyIIpHO-KMHETHUECKHE CBOWCTBA 30Jiel: OpOYHOBCKOE ABMKeHHE, TU((PY3Hs, OCMOTHYECKOE
JAaBJICHUC, CCAVMMCHTALIU. HCHTPI/I(byFI/IpOBaHI/IeZ MOHATUEC, UCIIOJIB30BAHUC.

DIIEeKTPOKMHETHYECKHUE SABICHUA. DIEKTPOOCMOC U AIEKTPodopes3, UX HCIOIb30BaHUE.

YcroitunBocTh U Koarynaius 301ei. dakTopsl, BeI3bIBaronue Koarysnuio. Kommonaaas 3amura. [lentuzanus.
Vcnonp3oBaHue CBOMCTB KOJUIOUAHBIX CUCTEM Ul ONTUMM3ALMN TEXHOIOTHYECKOT0 MPOLECCa.

JlabopaTopHbie padoThI

HccnenoBanue mpoueccoB aJcopOnny akTHBUPOBAaHHBIM YIJIEM Pa3JIMUHbIX BEIIECTB M PACTBOPOB.
INomyyeHne KOUIOMIHBIX pacTBOPOB. MccienoBanue CTPOESHUSI MULIEIT U CBOMCTBA KOJJIOUAHBIX PaCTBOPOB.
[NonyueHne ycTOMYMBEIX SMYJIbCHH U NIEH, BBISIBICHUE POJIM CTa0MIN3ATOPA.

W3yyenune npoueccoB HaOyxaHus ¥ cTyJHe00Opa30BaHUsI KpaxMalla, KeJJaTHHA U Pa3IMYHbIX BHJIOB 3€PEH.

KonTponbnbie padoTsl
KoHTponb 3HaHMI 00yJaromuxcst 0 N3YIeHHOMY MaTepHany.

CamocrosiTeJibHAasi pa6oTa 00y4arouuXCs
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Perenue 3a1au Ha BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX PEAKIIHA.
IMoaroToBKa JIOKIAIO0B MO TeME «3arps3HEeHHE OKPYKAIONIECH CpeIibl AUCTIEPCHBIME CHCTEMAMH, 3aIUTa OKPYKAIOMICH
Cpeb».

Pasznea 4.
AHaJIuTHYECKAs
XUMHUSA

Coaep:xkanue yueOHOr0 MaTepuasia

1

(OCHOBBI aHAJIMTUYECKON XMMUH.

2

OCHOBHBIE METO/IbI KJIACCUUECKOTO KOJIMYECTBEHHOTO U (PU3NKO-XMMHYECKOTO aHAIH3a.

[ToHsATHEe, CYLIIHOCTH, METOABI KOJMYECTBEHHOIO aHanW3a. TOYHOCTh BBIYMCICHHH B KOJWYECTBCHHOM aHaJM3e.
CymHOCTF W MeTonsl 00BeMHOTO aHanmm3a. CrocoObl BBIpAXKEHHS ~ KOHIEHTPAMH PacTBOPOB (HOpMaJbHAsS
KOHILIGHTpALHs, TUTP, THTP IO ONpEIeIsIeMOMY BEIIECTBY) M BBIYHCICHHS B OOBbEMHOM aHamuze. TUTpoBaHUE,
THPOBaHHBIC pacTBOPHL. V3MepuTenpHas mocyaa 00beMHOr0 aHaIM3a U €€ 3HAaUCHHUE.

CymHOCTh METOZa HEHTpalIM3alliM, ero WHAMKATOPHI, MHTEPBAJ IEpPEeXo/]a HMHIMKATOpa, MOKA3aTeldb TUTPOBAHMS;
BBIOOpP HMHIWKATOpa, KpHUBBIE THTPoBaHMSA. CHOCOOBI MPUTOTOBICHMS CTaHAAPTHBIX pacTBOpoB. CyIIHOCTH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX METO/IOB M HX 3HAYCHHE B MPOBEACHHM XUMHKO-TEXHOJOTHYECKOTO KOHTPOJIS.
OKBHUBAJICHTHI OKUCIUTENEH U BOCCTAHOBUTENEH, X OIpeeIeHHe U UCIIOIb30BAHNE B PACUCTHBIX 3a4a4ax.
[lepmaHranatomeTpust M ee CymHOCTh. MomomeTrpus u ee CymiHOCTh. CyIIHOCTE METOAOB OCaXICHUS.
Aprenromerpus (Meron Mopa), yclIoBHA IPUMEHEHHS MeToJa M €ro 3HaueHHEe B IPOBEACHUH XUMHKO-
TEXHOJIOTUYECKOTO KOHTPOJLS.

CymHoCTh MeTOfa KOMIUIEKCOHOOOpPAa30BaHMsA M €ro 3HAYEHHE B OCYLIECTBICHUM XHMUKO-TE€XHOJIOTHYECKOTO
KOoHTpOJIsl. CyIIHOCTh (DPU3UKO-XUMHUYECKUX METOJOB aHajiM3a U MX OCOOCHHOCTH; IPHMEHEHHE ITHX METO/OB B
XMMHKO-TEXHOJIOTHYEeCKOM KOHTpojie. CyIIHOCTh M 3HAYCHHE KOJOPHUMETPHYECKOTO METOMA; CYIIHOCTh M oOImas
XapaKTepUCTHKa METOAOB CTaHOApPTHBIX Cepuil M KanuOpoBoyHOro rpaduka. [IpuOGOpHI KOJIOPHUMETPHYECKOTO
METO/1a aHaJIH3a.

Br160p MeToa M X0/1a XUMHUYECKOTO aHaIu3a. MeTo/Ibl M TEXHUKA BBITIOJIHEHNS! XUMUYeCKHX aHanm30B. [Toxbop
PEaKTHBOB M anmnapatypsl. Mcnonb3oBaHue 1a00paTOpPHON MOCY bl M 000PYIOBAHUSL.

KauecTBeHHBIE peakIii Ha HEOPIraHUYECKUE BELIECTBA U HOHBI; HA OTAEIbHBIE KIIACCHI OPraHMYECKUX COEANHEHHM.
Krnaccudukanms kaTnoHoB 1 aHnoHOB. OO0Ias XapaKTepUCTUKA KATHOHOB TIEPBOil aHAJTMTUYECKON IPYIIIbl. 3HAYCHUE
KaTHOHOB IIEPBOH aHATUTHYECKOM IPYMIIBI B OCYIIECTBICHUN XUMHUKO-TEXHOJIOTHYECKOTO KOHTPOJIS.

YacTHple peaknuM KAaTHOHOB TIE€PBOM aHAJIWTHYECKOW TIpynmbl. Peakmuu KaTHMOHOB HaTpus  (IeicTBUE
JUTHAPOAHTHMOHATA KaJMs, peaklus OKpAalIMBaHHSA IIJIAMEHH); Kauus (AeHCTBHE AWTHAPOTApTpaTa HATPHUA H
KOOQIBTMHUTPHUTA HATPHsl (T€KCAaHUTPOKOOAJbTaTa HATPHs, PEaklusl OKpAIlUBaHUS IUIAMEHH); aMMOHHUs (JeiicTBHe
mienovei, peaktuBa Hecciepa, peakiys pa3inoxeHusi aMMOHUIBIX COJeH).

Cuctematuueckuil X0/ aHanHu3a CMECH KaTHOHOB MEPBOI aHAIUTHUECKON TPYIIIBL.

OOmasi XxapaKTEepUCTHKA BTOPOH aHAIMTHYECKOW TPYIIBI KaTHOHOB. 3Ha4€HHE KaTHOHOB BTOPOH aHaINTHYECKOH
IpYMIBI B IPOBEIEHNH XUMUKO-TEXHOJIOTHYECKOr0 KOHTPOJIS.

I'pynmoBoii peakTuB u ycioBus ero npumeHenus. ['unponus coseid. [Ipoussenenne pacrsopumoctu (IIP), ycnosue
oOpazoBaHust ocaJakoB. YacTHbIE peakUUM KAaTHOHOB BTOPOM TIpymmbl. Peakiunm KaTHOHOB CBHUHLA (IeicTBHE
TPYIIIOBOTO PEaKTHBa — XJIOPOBOJOPOJHOW KHCIIOTHI; €IKMX IIeJoYeH, Hoauaa Kaius, Xpomara Kaius); cepedpa
(meicTBHE TPYMIIOBOTO PEaKTHBA — XJIOPOBOJOPOJHOM KHUCIOTHI; HOIWA Kaius, XpoMmara Kalus, eIKUX IIeJoueH,
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THOCYNb(aTa HATpUs); PTYTH (AEHCTBHE TPYNIIOBOIO PEaKTHBA — XJIOPOBOJIOPOAHOW KHCIOTHI, Hoauaa Kajws,
Xpomara Kajus).

CucteMaTHuecKuil X0/ aHanKU3a CMECH KaTHOHOB BTOPOM aHATMTUYECKOMN IPYIIIbL.

OO0mas XxapakTepUCTHKA TPETheH aHATUTHYCCKON T'PYMNIIBI KATHOHOB. 3HAUCHHE KATHOHOB TPEThEH aHAIMTHYCCKON
TPYMIIBl B OCYIIECTBIEHHH XUMUKO-TEXHOJIOTUYECKOTO KOHTPOJIS.

YacTHple peakIi KaTHOHOB TPEThEH aHAIMTHYSCKOW TPYMIBL. Peakunn kaTHOHOB Oapust (IeHCTBHE TPYIIIOBOTO
peakTHBa — pa30aBICHHOW CEpPHOW KHCIIOTHI; KapOOHaTa aMMOHHS, XpoMaTa KajWs, AWXpoMara KajWs, OKcamaTa
aMMOHUS; PEaKkIWs OKPAIIMBAHUS IUIAMEHM); Kalbls (ICHCTBHE TPYIIIOBOTO PEaKTHBAa — Pa30aBICHHON CEpHOM
KHCJIOTHI; KapOOHaTa aMMOHHS, OKcaJlaTa aMMOHHMS, Tekcannanodeppara (11) kanust (KenTast KpoBsHAsl COJb; PEaKIIUs
OKpAIUMBaHUsI TUIAMEHH); CTPOHLMS (IeHCTBHE TPYMIIOBOTO peakTHBa — pa30aBIICHHON CEPHOM KHUCIOTHI; OKcajaTra
aMMOHUA, Kap60HaTa AMMOHMUA; pCaKIuA OKpallluBaHUA HJ'IaMeHI/I).

CucteMaTHueCcKHil X0 aHaNK3a CMeCH KaTHOHOB TPEThel aHATUTUYECKOMN TPYIIIIHL.

OOmiasi XapakTepUCTHKa KaTHOHOB YETBEPTOW AaHAIMTHYECKOW TpyNmbl. 3HAYeHHWE KAaTHOHOB YETBEPTOM
aHAJIUTHYCCKOMU rpynIibl B OCYHICCTBICHUN XUMHUKO-TEXHOJIOT'MYECKOI'0 KOHTPOJIA.

I'pynmoBoil ¥ NOATPYNIOBOI PEAKTHBBI M YCIOBUS HMX IpUMEHEHHs. YacTHbIE peaklM KaTHOHOB YETBEPTOI
aHAINTHYECKOW TPpyNIbl. Peaknuyu KaTHOHOB XpoMa (ZeHCTBHE IPYIIIOBOTO PEaKTHBa — €IKUX IIENOYEH; MepOKCHIa
BOJOpPOJa, CyJIb(pHAa aMMOHHSA); LIMHKA (ISHCTBHE TPYMIIOBOIO PEakTHBA — SOKHUX IIeJ0oueii; rekcannanodpeppara (11)
Kanus (KenTas KpoBsiHasl COJb, CyIb(Haa aMMOHNS ); ATFOMUHHMS (JIefiCTBHE IPYIIIOBOTO PEAKTHBA — €AKHX LIETI0YeH;
CYXOTO XJIOPHAa aMMOHUS, CYNb(hHIa aMMOHHS).

CucTteMaTHuecKuil X0/ aHANN3a CMECH KATHOHOB YETBEPTON aHATUTHYECKON IPYIIIBL.

Knaccmbnkaum[ aHHOHOB. 3HaUY€HHE aHHOHOB B OCYIIECTBJIICHNU XUMUKO-TEXHOJOTHICCKOTO KOHTPOJIA.

5 | YacTHble peakuuu aHHMOHOB NEpBOM Tpynmbl. Peakunu cynbgar-uoHa (AedcTBue Xjopuaa Oapus); CylbpHUT-HOHA
(metictBue xmopuna Oapus, OKHCITUTENEH: PacTBOPOB HoJla WM TEpMaHTraHaTta Kaius); KapOOHaT-WoHa (JIelcTBUE
xyopuaa 6apus, KUcior).

YacTHble peaKlMd aHWOHOB BTOPOW Tpynmbl. Peakuuu xiopuj-uoHa (AeiicTBue HUTpata cepebpa); cynbpua-noHa
(meticTBUe HUTpaTa cepedpa, COMTHONU KUCIIOTHI).

YacTHple peaknuu aHUOHOB TpeThel rpynmbl. Peakimm HHUTpaT-mMoHa (meiicTBue cymbdara xenesa (I1) B xucmoit
cpeze); HUTPUT-HOHA (IeHCTBHE IIepMaHTraHaTa Kajus B KUCIIOH cpeze).

CucremMaTiyecKuii X0 aHAJIM3a COJIH.

6 | IIpuemsr 6e3omacHO pabOTHI B XUMUYECKOH Tabopatopun. CoOM0ACHNE IPaBIIT TEXHUKH O€30MaCHOCTH IpU paboTe
B XUMHYECKOM J1abopaTopuu

JlaGopaTopHble padoThI

IIpoBeneHue YaCTHBIX peaklUi KATHOHOB MEPBOM aHAIUTHUYECKON IPYIIIbL.
AHanu3 cMecH KaTHOHOB NIEPBOi IPYIIIIBL.

IIpoBeneHue YacTHBIX peaKLMi KATHOHOB BTOPOM aHAJIMTUYECKON I'PYIIIbI.
AHanu3 cMecu KaTHOHOB BTOPOM I'PYIIIIBL.

IIpoBeneHue 4aCcTHBIX peaKLMi KATHOHOB TPEThEM aHATUTUUECKOM IPYIIIIBL.
AHanu3 CMeCH KATHOHOB TPEThEH IPYIIIBL.
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IIpoBeneHue YaCcTHBIX peaKLMi KATHOHOB YETBEPTON AHATUTUYECKOU TPYIIIIbL.

AHanu3 cMecu KaTHOHOB YE€TBEPTOM IPYIIIHL.

IIpoBeneHue YaCTHBIX peaKLMi aHUOHOB IIEPBOM, BTOPOU, TPEThE! aHAIUTUUECKOU TPYIIIIbIL.

Amnanu3 cyxoit conu. OmnpenerneHne KpUCTAUTH3AIMOHHOM BOABI B KPUCTAJUIOTHIPATaX.

[Tpurorosnenne pabodero pacTBOpa IMEIOYH U CTAHAAPTHOTO PacTBOpPA MABENEBOI KUCIOThL. OmpeneneHue
HOPMAJIbHOCTH U TUTPA PACTBOpA LIEIOYH.

OmnpenencHue conepKaHus xKene3a B conu Mopa.

CamocTosiTe1bHAsI padoTa 00y4YaroLuxcst 33
BrImoHeHNE pacyeToB B BECOBOM aHAJIH3E.
[oxroroBka npe3eHTanuu 1Mo TeMe «JlaboparopHas mocyaa u ee Ha3HAYCHHE.
IToaroroBka Kk 3amure J1abOpaTOPHBIX pabOT MO pa3Aeny « AHATUTHYECKAS XUMUS.
BrInonHeHne pacyeToB B 00bEMHOM aHAIH3E.
Bcero: 164

Jlj1g XapakTepUCTUKU YPOBHSI OCBOCHUSI yUeOHOr0 MaTepHalia UCIOJIb3YIOTCS ClIeAyolne 0003HaueHUS:

1. — o3HaKOMUTENBbHBIN (Y3HaBaHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOWUCTB);

2. — peNpOAYKTUBHBIN (BBITIOTHEHUE IEATEIFHOCTH IO 00pa3ily, HHCTPYKIIUH WIH MOJI PYKOBOJCTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSTEIBHOE BBIIIOJHEHUE IEATEIIbHOCTH, pellieHre IPOOIeMHBIX 3a1ay).
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3. YCJIOBUS PEAJIN3AIIMU PABOYEM ITPOI'PAMMBI YUEFHOM JTACIHUILIAHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecrevyeHuIo
Peanuzanus pabodei mporpaMMbl JUCHUTUTMHBI TPeOYyeT HaTMUUs Ta00paTOPUH XUMHUU.

O6opynoBanue 1aboparopun U padboOUNX MECT JTabOpaTOPHUH:

MOCaI0YHBIC MECTa 0 KOJIMYECTBY 00YyJarOIIMXCs,

pabodee MecTo mpernoaBaTes,

KOMIUICKT 3aKOHOJIATEJIbHBIX U HOPMATHBHBIX IOKYMEHTOB,
KOMIUICKT Y4eOHO-METOAMYECKOHN JTOKYMCHTAIIHH,

— JEMOHCTPALIMOHHBIN CTOJI,

— JIOCKa ayJTUTOpHasl,

— BBITSDKHOM mIKad,

— y4eOHO-HATJISIIHbIE TOCOOUS IO XUMHUH,

— nabopaTtopHoe 000pynOBaHue,

— XUMHUYecKas MOCy/ia U peaKTUBBI,

— MepuoanYECcKas cucTeMa xummudeckux anemenToB [[.M. Menzeneesa,
— TabJuIa pacCTBOPUMOCTH COJICH, KHCIOT U OCHOBAaHUH B BOJIE,
— TUTIAKaTHI 10 XUMHUHU.

— BECHI.

Texanveckue cpeacTBa 0OyueHHUS:
— KOMIIBIOTEP C JIMICH3MOHHBIM TPOTPaMMHBIM OOECIIEYeHHEM, HMEIOLIMM BBIXOJ B CETh
WNHtepHerT;
— MyJbTUMEINA TPOEKTOP;
— MIPUHTED;
— MporpaMMHoOe oOecIieueHue.

3.2. UndopmanuonHoe odecrieyeHne 00y4eHus
Ilepeuyenn yyeOHbIX n3aaHuil, UHTEepHET-pecypcoB, JONOJTHUTEILHOM JIUTEPATYPbI

OCHOBHbIE HCTOYHUKH:
1. TabpuensH, O.C. Xumus: y4e0. I cTyA. yupexaeHuil cpen. mpod. obpazoBanus / O.C.
lNabpuensa, N.I'. OctpoymoB.- M.: Axanemus, 2014.- 336 c.
2. TabpuensH, O.C. Xumus B TecTax, 3afayax M ymnpaxsHeHusx: yue6. Ilocobume anst cryn.
yapexaenuii cpen. npod. obpazoBanus / O.C. IN'abpuensn, I'.I'. JIsicoBa.- M.: Axanmemus,
2014.- 224 c.

JlonoJiHUTeIbHbIE HCTOYHUKH:

1. Meroanueckue peKOMEHIalluu JJisi CTYJ€HTOB 110 MPOBEACHUIO U BBINOJIHEHUIO Ja00OPATOPHBIX
paboT mns cnenuanbHOCTH TeXHONIOTHUS MPOAYKIMHU obmecTBeHHoro nutanus, [AOY CIIO
TONBATTUHCKUIM KOJUIEIK CEPBUCHBIX TEXHOJIOTUN U MpEANpUHUMATENLCTBA, TonbaTTh, 2012,
pdf- hopmar
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2. Epwirun, J.JI. 3agaum u mnpuMepsl MO0 XUMHH C MEXKIPEIAMETHBIM  COJIEPHKAHUEM
(crrermnpeamertsr): Yueb. nocobue mst CIITY/ LIL. Epeirun, A.K. I'paGoBsiit.- M.: Beic. 1k.,
1989.-176 c.

3. Ilmuyruna, I'.B. Xumus u noBcegHeBHas ku3Hb udenoBeka / [.B. [luuyruna [DneKTpOHHBIN
pecypc].- M.: Ipoda, 2004.- 252 c.djvu

4. YepuoOenbckas, [.M. IlpakTuyeckue 3aHATHS U SKCIEPUMEHTAIBHBIE 337a4l IO XUMHH JUIS
IITY. Yueb. mocodue/ I'.M. UepHobOenbckas.- M.: Beicur. mk., 1989.-127 c.

HNHTepHET-pecypebl:

=

AJIXUMUK: caiit JL.FO. Anmuk6epoBoii [DnekTponnsiii pecypc]/ URL: www.alhimik.ru

2. Tazera "Xumua" u cait juia yuurens "5 uny Ha ypok xumuun" [DnekTponHslid pecypc]/ URL:
http://him.1september.ru

3. EnmHoe oxHO j0cTymna K 00pa3oBaTelbHBIM pecypcam [ DnekTpoHHsbli pecypce]/URL:
http://window.edu.ru/

4. Enunas komnekius mudpoBbIX 00pa3oBaTeNbHBIX pecypcoB [DmekrtponHbii pecypc]/ URL:
http://school-collection.edu.ru/

5. Kypnan «Xumuss u  xumukm»  [OnekTpoHHbIi  pecypc]/URL:  http://chemistry-
chemists.com/index.html

6. 3aHmMaTenbHas XUMHE: BCe 0 MeTauiax [DnekTponHbiii pecypc]/ URL: http://all-met.narod.ru

7. Manyitnos, A. B., Poanonos, B. . OcHoBbl xumuu. WHTepHET-yueOHUK. [DIEKTPOHHBIN
pecypc]/ URL: http://www.hemi.nsu.ru/

8. Hayuno-nonynspueiii kanan SIMPLE-SCIENCE. 3anumarenbHble XUMHYECKHE OIBITHI U
UHTEPECHbIE  JKCHEpPUMEHThl [0  XUMUU  [DJEKTpOHHBIA  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/

9. OwunaifH-cripaBOYHKK XuMHU4Yeckux 3nemeHToB WebElements [Onekrponnsiii pecypc]/ URL:
http://webelements.narod.ru

10. OTkpsITHII KOIIEK: XUMHSA [ DnekTpoHHbIH pecypc]/ URL: www.chemistry.ru
11. MonmynsapHass OMOIMOTEKA XUMHUYECKUX 3JIeMEHTOB [JiekTponHslii pecypc]/ URL: http://n-

t.ru/ri/ps/
12. Tlopran ectecTBEHHBIX Hayk [DnekTponHsli pecypc]/URL: http://e-science.ru/

13. Caiir Alhimikov.net: mone3nas wHdopManms mo xumuu [DnekrpoHHblid pecype]/ URL:
http://www.alhimikov.net/

14. ®enepanbHbIi HEeHTP HHPOPMAITMOHHO-00Pa30BATENBHBIX PECYPCOB [ DIEKTPOHHBIHI
pecypc]/URL: http://fcior.edu.ru/

15. Xumus Uit Bcex: WILTIOCTPUPOBAHHBIE MaTepUaIbI 1O O0IIei, OpraHuYecKou u
Heopranuveckor xumun [DnekTponHbiit pecypc]/ URL: http://school-sector.relarn.ru/nsm/

16. Xumust u xu3Hb - XX| BeK: HayqHO-TIOMYIISIPHBIH KypHal [ DnekTpoHHbIH pecype]/ URL:
http://www.hij.ru/

17. Xumuueckwuii cepep HimHelp.ru: y4ae6ubie u cripaBouHble MaTepHaibl [ DJIEKTPOHHBIH pecypc]/
URL: http://www.himhelp.ru/

18. DnexTponHas OnOIMOTEKa YUeOHBIX MaTePHAIOB 10 XMMUU Ha moptane ChemNet
[DnexTponnsiit pecypc]/ URL: http://www.chem.msu.su/rus/elibrary/
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3K3. KOHTPONbHbIW

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

KoHTpo.ib M oOLeHKa pe3ylbTaTOB OCBOCHMS AMCLUUIUIMHBI OCYLIECTBISETCS MpernojaBaTeieM B
mporecce MPOBEACHUS TMPAKTHUECKUX 3aHATHUH U JTAOOpaTOPHBIX pPadOT, TECTUPOBAHHS, a TaKKE
BBINOJIHEHUS 00Y4alOUIMMUCSA UHAUBUYAIBbHBIX 3a/1aHUH, IPOEKTOB, UCCIIETOBAHH.

PesyabTaTsl 00yyeHus
(ocBOeHHBbIE YMEHMSsI, YCBOCHHbIE 3HAHMS)

@®opMbI U METOBI
KOHTPOJISl M OLleHKH
pe3yabTaToB
o0yueHust

Ymenun

® NIPUMEHATH OCHOBHBIEC 3aKOHBI XMMUU JIJIsl PEIICHHS 3a/1a4 B 00JIaCTH
po(heCcCHOHATTLHOM e TEIILHOCTH,

® ICII0JIb30BaTh CBOMCTBA OPraHMUECKUX BEIIECTB, TUCIICPCHBIX U
KOJUJIOUHBIX CHCTEM JUTSl ONTUMHU3AIIUH TEXHOJIOTUYECKOTO MPOIECCa;

® ONUCHIBATh YPAaBHEHUSIMH XUMUYECKUX PEAKINI MPOIECCHI, JIeKAIIUE B
OCHOBE ITPOM3BOJICTBA MPOIOBOIBCTBEHHBIX MTPOAYKTOB;

® [POBOJMTH PACUYETHI IO XUMUYECKUM (POPMYJIaM U YPABHECHUSM PEaKIUH;

® HCIIOJIH30BATh Ja0OPATOPHYIO OCYTy U 000pYAOBaHUE;

e BBIOMPATH METOJ U XOJ XUMHUYECKOTO aHAIN3a, IOJ0UPaTh PEaKTUBHI U
anmaparypy;

® MPOBOAMTH KAUECTBEHHbBIE PEAKIIMM HA HEOPIaHWYECKHE BEIECTBA U HOHBI,
OTJIeNIbHBIE KJIACChl OPIraHUYECKUX COeTMHEHUH;

® BBINIOJHATH KOJIMYECTBEHHBIE PACUEThI COCTaBa BEIECTBA IO PE3yJIbTaTaM
WU3MEPEHHUI;

e coOMIOAaTh MpaBUiIa TEXHUKU 0€30MacHOCTH IpU paboTe B XUMHUYECKON
1a00paToOpUH.

OIICHKA BBITTOJIHCHUS
PaKTUYECKOTO
3aJIaHus U 3aIIATHI
nabopaTopHOI
paboTsl

3nanusn

© OCHOBHBIC TTIOHATHS ¥ 3aKOHBI XMMH;
® TEOPETHYECKUE OCHOBBI OPTraHUYECKOH, (PU3UIECKOM, KOJIJIOUTHON XUMHUH;
® IIOHATHE XUMHUYCCKOM KMHETUKU M KaTalln3a;

e ylacCU(UKALMIO XUMHYECKHX  PEAKIUil U  3aKOHOMEPHOCTH  HX
MPOTEKAHUS;

eo0patuMble W HEOOpaTUMBIE XHMMHUYECKHE pPEaKIHH, XHUMHUYECKOoe
paBHOBECHE, CMEIIEHHE XUMHUYECKOIO0 paBHOBECUS TMOJ JeHCTBHEM

pa3IN4YHbIX (HaKTOPOB;

® OKHCJIMUTCIBbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN, PCAKIIUHA MOHHOT'O O6M€Ha;

® TUPOJIU3 COJICH, IMCCOIMAIMIO JJICKTPOJIUTOB B BOJHBIX PacTBOPAX,
[IOHSITHE O CIJILHBIX U CIIA0BIX QJICKTPOJIUTAX;

® TEIUI0BOH 2(PPEKT XUMUYECKUX PEAKITUHN, TEPMOXUMHIECKHIE YPAaBHECHNUS,

® XapaKTEPUCTUKH PA3TMUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB, BXOSALIUX
B COCTaB CBhIPbsI U TOTOBOM MUILIEBOM MPOIYKIIUH;

® CBOMCTBA pacTBOpPOB HW KOJJIOMJHBIX CHUCTEM BBICOKOMOJICKYIISAPHBIX
COCIUHCHMIA,

® TUCHICPCHBIC U KOJUIOMAHBIC CUCTCMBI MHUIICBLIX MIPOAYKTOB,

® CBOICTBA pacTBOPOB M TOBEPXHOCTHBIX SIBJICHUI;

® OCHOBBI AHAJIUTUYECKON XUMUU;

YCTHBIN
OLIEHKa
CaMOCTOSITEIIbLHOU

paboThl, BBHIMOJIHEHUS
KOHTpPOJBHBIX pabdoT,

orpoc,

3aJaHuN Ha
MPaAKTHYECKUX
3aHATHUAX u
1a00paTOPHBIX
pabotax
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® OCHOBHBIC MCTOAbI
XUMHWYCCKOI'O aHaJIn3a,

® Ha3HAYCHHUE U TpaBHUJIA HCIIOJIb30BaHUS JIAOOPATOPHOrO OOOPYHOBAHUS U

anmnaparypsl;

KJIaCCHYECKOI'O

KOJIMYECTBCHHOI'0O U

® METO/Ibl U TEXHUKY BBITIOJTHEHUS XUMUYECKUX aHAIHM30B;
e [IprieMbl 6€301acHOI pabOThl B XUMHUECKOH J1a00paTOpUH.

buzuKo-

®opMbI M METOAbI KOHTPOJIS ¥ OLIEHKH Pe3y/1bTATOB 00y4eHusl 0 00LUM KOMIEeTEeHI[USIM

Pe3yabTaThl OcHOBHBIE MOKA3aTeJIU Pe3yabTaTOB DopMBbI U METOAbI
(ocBOeHHBIE 001IIHE MOATOTOBKH KOHTPOJIA
KOMIIETEHIIMH)

OK 1. Ilonumaert cymuocts | JleMoHCcTpanuss uHTepeca K Oyaymieit | MaTepnperanus

Y COIIMATBHYIO 3HAYUMOCTh CIICI[UAJIBHOCTH. [TonoxurenbHast | pe3yabTaTOB

cBoeii Oynymieit mpodeccuu, | AMHAMHUKA pe3yabTaToOB yueOHOH | HaOmroAeHnu! 3a

MIPOSIBJISITH K HEH JIEITEILHOCTH. oOyyJaromumces B

yCTONYMBBIN MHTEpPEC npoiiecce OCBOEHHUS
o0OpazoBarenbHON
IPOTrPaMMBI.

OK 2. Opranusyer Beibop u npumenHenue MeronoB u | OueHka

COOCTBEHHYIO JICATEIBHOCTh, | CHOCOOOB  pElIEHUsT  MOCTaBIEHHBIX | pe3yJIbTaTUBHOCTHU

BBIOMpPAET TUIIOBBIE METO/IbI | yUEOHBIX 3a/a4. paboTel  oOyuarolerocs

U CIIOCOOBI BHITTOJTHCHUS CBOEBpPEMEHHOCTh C/IauM MPAKTUYECKHUX | MPU BBIIOJTHEHUH

npo¢eCCHOHANBHBIX 33]1a4, 1 CaMOCTOSITEIIbHBIX paloT. VHIMBUTYaJIbHBIX

OIICHUBACT UX CoOoTBeTCTBUE BBINOIHCHHBIX 3aJaHMi | 3aJaHUM.

3((PEKTUBHOCTh U KAUECTBO | YCIOBUSAM M PEKOMEHJAlMUSIM TI0 HX

BBIIIOJIHCHHIO.

OK 3. Ilpunumaer pemienus | PemieHne moctaBieHHBIX CTaHAApTHBIX U | OnieHKa

B CTAHJAPTHBIX U HECTaHJAPTHBIX YUEOHBIX 33/1a4. pPE3yNbTaTUBHOCTH

HeCTaHJapTHBIX cuTyanusix u | [IposBienue OTBETCTBEHHOCTH 3a | paboOThl  00yYarOIIEroCs

HECET 3a HUX PE3yNbTaThl CBOEH pabOTHI. npu BBIIOJTHEHUH

OTBETCTBECHHOCTH MPAKTUYECKUX u
WHIMBUIYaIbHBIX
3aHATHIH.

OK 4. OcymiectBisier nouck | Haxoxzaenue, aHanu3 M ucnojib3oBaHue | OLEHKa  MPaKTUYECKOM

Y WCIIOJIb30BaHUE nHpopmanuu JUTS 3¢ (eKTUBHOTO | 1EeATENbHOCTH,

nH(popMaIuy, HEOOXOAUMOHN | peleHus IMOCTaBIICHHBIX 3a7a4, | BEITOJHCHUS

1u1s1 9P HEKTUBHOTO NpopECCHOHATBPHOTO H  JIMYHOCTHOTO | MHIAMBUIYAbHBIX

BBIIIOJTHCHUS pa3BUTHSL. 3amanuii, pedepaToB C

po¢eCCHOHATBHBIX 33]1a4, CooTBeTCTBHE COCTABJICHHUSI 3alpoca U | UCTOJIb30BaHUEM

pohecCHOHANBEHOTO U HaWJeHHOHN MO 3arpocy WHGOPMAIUU HA | Pa3IMYHBIX HCTOYHHKOB

JTUYHOCTHOTO Pa3BUTHSI. ouIIMaIbHBIX CaliTaxX IO MOCTABJICHHBIM | HHGOPMAIIHIH.

3agadamM.

OK 5. Ucnons3yer
MH(POPMAIMOHHO-
KOMMYHHUKAI[IOHHbIE
TEXHOJIOTUH B
po¢eCCHOHATBHON

[IpuMeHeHne KOMMBIOTEPHBIX HABHIKOB;
BBEIOOD KOMIIBIOTEPHON TIPOTpaMMBI B
COOTBETCTBHM C pelIaeMond y4eOHOU
3aJa4en.

Onenka 3¢ GeKTUBHOCTH
paboThl oOyJaromuxcs ¢
TIPUKJIaTHBIM
MPOrPaMMHBIM
oOecIeyeHneM.

3K3. KOHTPONbHbIW
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JACATCIIbHOCTH.

OK 6. Paboraer B
KOJUIEKTUBE U KOMaH/IE,

3¢ (heKTHBHO 00IIATHCS C
KOJIIETaMH, PYKOBOJICTBOM,

YcenemHocTs IIPUMEHEHUS
KOMMYHHUKATHBHBIX ~CIIOCOOHOCTEH Ha
npakTuke (ymeHue paboTarb B MajbIX

rpyInax).

Onenka 3> GeKTUBHOCTH
paboThl 00yYaromuXxcsl B
KOMaHJe.

noTpeOUTENAMU. CobmnroieHue HOpM JIEJIOBOM KYJIBTYpBI:

pedeBoit JTHKET; KOHCTPYKTHUBHOE

COTPYAHUYECTBO.
OK 7. bepér Ha cebst [Tonnmanue oOmel 1enu; npuMmeHenue | HaGmroneHne W oreHka
OTBETCTBEHHOCTH 32 pabOTy | HABBIKOB KOMaHIHOMH paboTsl; | Ha MPaKTUYECKHUX
YJI€HOB KOMaHJIbI HCII0Jb30BaHUE 3aHATHIX.

(MOJYUHEHHBIX), pe3yJIbTaT
BBINOJIHEHUS 3a/laHUH

KOHCTPYKTUBHBIX CIIOCOOOB OOLIEHUS C
KOJUIETaMH, PYKOBOJCTBOM, KIIMEHTAMM.

OK 8. CamocTosTensHO
OTpEIEATh 3a1a4l
PO¢ECCHOHAIIBHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHUMAThCSA
caMm000pa30BaHUEM,
OCO3HAHHO MJIAaHUPOBATh
MOBBIIICHUE KBATH(DUKAITTT

HpOHBJ’IeHI/Ie HHTCPECa K 06yquH}0;
HCIIOJIb30BAaHNWE 3HAHHI Ha IMPAKTHUKE,

OIpeJieIICHUE 3a1a4 CBOETO
npo(ecCHOHATBHOTO H  JIMYHOCTHOTO
pa3BUTHSI, IUTAHUPOBAHHE CBOETO
oOydeHwus.

Yyactue B JAMCIyTax,
Oecemax HaA 3aHATHUAX.

OK 9. Opuentupyercs B
YCIOBUSIX YaCTON CMEHBI
TEXHOJIOTH B
npodeccnoHanbHOM
JeSITeITbHOCTH

Branenne coBpeMEHHOM CcHUTyalHed B
pa3nuyHbIX chepax

OreHka
COBPEMEHHOMN
CUTYyallUEe.
Ouenka
CaMOCTOATEIIbHOMN
paboThHI.

BJIaJCHUSA

3K3. KOHTPONbHbIW




