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npodeccruoHanbHOr0 00pa3oBaHus U MPoPecCHOHATLHOTO 00ydeHUsT MUHITPOCBEIEHHUS
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1. OBIIAA XAPAKTEPUCTHUKA PABOYEMN IMPOI'PAMMBbI
OBIIEOPA3OBATEJIBHON JUCHUILIMHBI  «Xumus»
1.1. MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHO mnpodeccHOHAIBHOH  00pa3oBaTeJbHOM
nporpamMMe nmporpamMmmbi:
O6meo6pa3oBaTenbHAs T CLIUTIIMHA «XuMHU» SIBJISICTCS o0s3aTeNbHON YaCThIO
006111600pa30BaTEILHOTO IIMKJIa — 00pa3oBaTeabHON — nporpaMMbl B cooTBeTcTBUM ¢ PI'OC CIIO
o npogeccuun 09.01.03 Onepatop nHGOPMAIIMOHHBIX CUCTEM U PECYPCOB.

1.2. Heau u njiaHupyeMsble pe3yJabTaThl OCBOCHUsI Y4eOHOH JUCITUIITIMHBI:

Copepxanue mnporpamMmbl «XMMHMsS» HAIpaBIeHO Ha JIOCTH)KEHUE CIEAYIOUMX IeJieii:
(dbopMUpOBaHHE y CTYJACHTOB XMMHYECKOH COCTaBIISIONICH €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa
KaK OCHOBBI MIPUHSTHS PEUICHUHN B )KU3HEHHBIX U MPOU3BOACTBEHHBIX CHUTYAIUsSX, OTBETCTBEHHOT O
MOBEJICHUS B IIPUPOJAHON Cpere.

3agauu TUCHUTIIINHBL:

- copMuUpOBaTH MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX MPOI[ECCOB U SIBJICHUIN B
OKpY’KaIOIIEH Cpeae, LUEJOCTHOM HAay4YHOW KapTUHBI MHpa, B3aMMOCBSI3U U B3aHMMO3aBHCHUMOCTHU
€CTECTBEHHBIX HAYK;

- pa3BUTh yMEHUS MPOBOJIUTH PACUETHl IO XUMHUYECKHM (POpMysiaM W YpPaBHEHUSIM XHMHUYECKHX
peaxkuuii, JIaHUPOBATh U UHTEPIPETUPOBATH PE3yJIbTaThl XUMUUECKUX HKCIIEPUMEHTOB,

- cpopMUpOBaTh HABBIKH MPOBENCHUS XUMHUYECKUX OSKCIIEPUMEHTAIBHBIX HCCICIOBAaHUN C
co0JIF0IeHrEM TTpaBrJI 0€30IMacCHOr0 OOPAICHUS C BEIIECTBAMH U JJAOOPATOPHBIM 000PY10BAHUEM;
- pPa3BUTh YMEHUS aHAIM3UPOBATh, OIEHWBATh, IMPOBEPATH HA JOCTOBEPHOCTh M 0000IIATH
HH(OPMAIUIO XUMUYECKOTO XapaKTepa U3 pa3InIHbIX UCTOYHUKOB;

- chopmupoBaTh YMEHHUs MPOTHO3MPOBATH TOCIEACTBUS CBOCH AESITENBHOCTH W XHMHYECKHX
MIPUPOJIHBIX, OBITOBBIX U ITPOM3BOACTBEHHBIX MTPOIIECCOB;

- chopMUpOBAaTh TTOHMMAHHE 3HAYMMOCTH JOCTHKCHHH XHUMHYECKOHM HAyKH W TEXHOJOTHH IS
pa3BUTHS COLMATIBHON U TIPOM3BOJICTBEHHOU cdep.

1.2.2. Ilnanupyembie Ppe3yJabTaThbl OCBOCHUS 001meo0pa3oBaTeJIbHON JIUCHUIVIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HayeHne JUCIUILINHA UMEET TPH (OPMHUPOBAHUH U PA3BUTHH:

00IMX KOMIIeTeHIIHIi:

OK 01. Bribupath crioco0b! pemeHus 3agad 1poeccuoHaIbHON AESITENbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEICTBA MIOMCKA, aHAJIM3a U MHTEpIpeTalud UHPOpPMALIUU U
UHGOPMAIIMOHHBIE TEXHOJIOTHH [T BHIOJHEHUS 3a7a4 TpodeccuoHanbHON JesITeNbHOCTH

OK 03. [TnanupoBaTh U peaJu30BBIBATh COOCTBEHHOE MPOPECCHOHATBHOE U JUYHOCTHOE Pa3BHUTHE,
MPEINPUHUMATENBCKYIO AESITENBHOCTh B MpOodecCHOHaIbHOU cdepe, HCIONb30BaTh 3HAHUS IO
[IPaBOBOI U (PUHAHCOBOW I'PAaMOTHOCTH B PA3JIMYHbBIX KU3HEHHBIX CUTYaLUsX;

OK 04. D¢ dexTrBHO B3aMMOEHCTBOBATh M pa0OTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBisiTh YCTHYO M NHMCBMEHHYK0 KOMMYHHUKALIMIO Ha TOCYJAapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ y4eToM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTA;

OK 06. IlposBisaTh TpaxAaHCKO-NATPUOTUYECKYIO MO3ULIHIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAJULIMOHHBIX POCCHUICKUX IYyXOBHO-HPAaBCTBEHHBIX ILEHHOCTEH, B TOM




4HCJie ¢ YY€TOM TapMOHU3ALMHM MEKHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLIEHWM, IPUMEHATh
CTaHJapThl AHTUKOPPYILIMOHHOT'O ITOBEACHMUS;

OK 07. CopnelicTBOBaTh COXpaHEHHIO OKpPY’KaIOLIEH cpenbl, pecypcocOepexeHuIo, MpPUMEHSTh
3HaHMS 00 M3MEHEHMM KJMMara, MPUHLIMIBI OEpeXIMBOro MpPOU3BOACTBA, 3((PEKTUBHO
JIECTBOBATh B UPE3BBIYAMHBIX CUTYAIIUSIX;

OK 08. Mcnonb30Bathk cpeacTBa GU3NUECKON KYJIbTYPbI IJIs1 COXPAHEHUS M YKPEIJICHUS 310POBbS B
mporiecce NpoQeccHoHaNbHON AeITeNTbHOCTH U MOACPKaHHSI HEOOXOUMOTO YPOBHS (pU3MUecKoi
MOJITOTOBJIEHHOCTH;

OK 09. ITonms3oBaThcs MpoheccuoHaIbHOW JOKYMEHTalell Ha TOCYJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

npoecCHOHAJTLHLIX KOMIIETEHIIMIi:

IIK 1.1. BeimonHATh BBOA ¥ 00paOOTKY TEKCTOBBIX IaHHBIX.

I[IK 1.2. BeimonHATte npeoOpa3oBaHME JaHHBIX, CBSI3aHHBIX C W3MEHEHHUSIMU CTPYKTYpbI
JIOKYMEHTOB.

I1K 1.3. BeinonHATh pa3MeTKy U (popMaTHpOBaHKUE JOKYMEHTOB pa3jM4HbIX (JOPMATOB.

I1K 1.4. KouBepTipoBaTh aHAJIOrOBbIE JaHHBIE B LIU(POBBLIE.

[IK 1.5. BpINOJHATH NOATOTOBKY

[IK 1.6. ®opmupoBath 3anpockl A1 MoIydeHus HH(GopMaluu UG POBbIX JAHHBIX I ajdbHeHel
00paboTKM ¥ apXUBUPOBAHUS.B 0a3axX TaHHBIX.

I1IK 1.7. BeimonnHsaTe onepanuu ¢ 00beKTaMu 0a3bl TaHHBIX.

IIK 2.1. CtpykTypripoBaTh U POBBIC JaHHBIC IS MYOIMKALIUH.

I[IK 2.2. Pa3memath ¥ OOHOBJIATh WH(MOPMAILMOHHBIA MaTepuall 4epe3 CUCTEMY YIIPAaBJICHHS
KOHTEHTOM.

[IK 2.3. YcranaBnuBaTh U pa3rpaHUYMBaTh IIpaBa J0CTyIa K pa3aenam Bed-pecypca.

[1K 2.4. CoOupaTh CTAaTHCTUKY IO pe3yibTaTtaM paboThl BeO-pecypca.

JUYHOCTHBIX PE3VJbTATOB IIPOI'PAMMbLI BOCIIMTAHUA

JIP 1 Oco3naromuii ce0st rpa’kJaHWHOM M 3aLIIUTHUKOM BEJTUKON CTPaHbI

JIP 9 Cobumonaromuii ¥ nmponaraHIupyromui mpaBuia 310poBOro 1 0e30macHoro oopasa XKHU3HH,
CIOpTa; MPEeNyNpexXAAIMUNA OO0 TPEOAONICBAIONINA 3aBUCHMOCTH OT alIKOrojs, Tabaka,
MICUXOAKTHUBHBIX BEIIECTB, a3apTHHIX UTP U T.J1. COXpaHAIOUINI MCUXO0JIOTUYECKYI0 YCTOWYUBOCTD B
CUTYaTUBHO CJIOKHBIX UJIM CTPEMUTEIBHO MEHSAIOIINXCS CUTYallUsX.

JIP 11 [IlposBisiromuii yBak€HHWE K OSCTETUYECKHM IIEHHOCTSIM, OOJajarouii  OCHOBaMH
3CTETUYECKOU KYJIbTYPBHI.

JIP 17 CrnocoOHbIi TeHepUpOBaTh HOBBIE WJACHU JJIs PEIICHHs 3ajad HU(PPOBOH SKOHOMHKH,
HepecTpanBaTh CIOKHUBIIMECS CIIOCOOBI pEIIeHUs 3aJad, BBIABUTATh alIbTEPHATHUBHBIC BAPUAHTHI
JEUCTBUIA C LIEIbI0 BEIPAOOTKH HOBBIX OMTHMAJBHBIX aJrOPUTMOB; O3UIIMOHUPYIOIIUH ceOs B ceTn
KaK pe3yJIbTaTUBHBIA U PUBJIEKATEIbHbIN Y4aCTHUKTPYAOBBIX OTHOILICHUM.



[Inanupyemsbie pe3yabTaThl 0CBOEHUs 0011e00pa3oBarenbHoil nucuuiuivabl B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe OI'OC

COO

Kox u sanumenoBanue
(hopMUPYEMBIXKOMIIETSHIIUN

[Inanupyemble pe3yJibTaTbl OCBOCHUS AUCIUTLTMHBI

O6mme 1

JucuurninnHapHsie 2

OK 01. BsiOupats crocoObl
pelieHus 3ama4
npodeccuoHaIbHOM
JEATENbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM

B yactn TPYAOBOI'0 BOCIIUTAHUSA:
- TOTOBHOCTb K TpyAy, OCO3HAHUC ILCHHOCTU MACTCPCTBA,

TpyaoIroue;

- TOTOBHOCTb K aKTHBHOU ACATCIIbHOCTHU TEXHOJIOTHIECKOU
u COIMAJIbHOM HaIpPaBJICHHOCTH, CIIO0COOHOCTh
WHUIMKPOBATh,  IJAHUPOBAaTH MU CAMOCTOSTEIBHO

BBITIOJIHATDH TaKYyIO JICSITCILHOCTD
- HMHTEpEC K pa3M4yHbiM cdepaM MNnpodhecCuoHaTbHON
eI TCILHOCTH.

OBJageHue YHUBEPCATbHBIMHU Y4eOHbIMU
MO3HABATEJIbHBIMH JeHCTBHAMU:

a) 0a30Bble JJOrHYECKHE AeHCTBHS.

- CaMOCTOSITEIBHO (OPMYJIMPOBATh M aKTyaJM3UPOBATH
npobiieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTSL CPAaBHEHHSI, KJITaCCU(UKAIIMKI U 0000 ICHUS;

- ONpEACNTh eI JAeATeIbHOCTH, 3aaBaTh MapaMeTphl U
KPUTEPUU UX JOCTUKCHUS;

- BBISBJIISATh  3aKOHOMEPHOCTH ¥  MPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBHI B I€ATEILHOCTD, OI[CHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKH
ITOCJIEACTBUM NEeATENbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHE TIPH PEIICHUH
XKU3HEHHBIX NPOOIIEM;

0) 0a30BbIE HCCJIEI0BATEIbCKHE TeHCTBHS:

- BIAJCTh HAaBBIKAMH Y4eOHO-HCCIEIOBATEIbCKOW U
NPOCKTHOM  JEATEIBbHOCTH, HABBIKAMH  pa3pelieHus
npobiem;

- BJIAJIETh CUCTEMOI XUMHUYECKUX 3HAHUHN, KOTOpasi BKJIIOYAET:
OCHOBOITOJIATaloINe MOHATUS (XUMHYECKUH JJIEMEHT, aToM,
JNEKTpOHHAss 000NoYKa aroma, s-, P-, 0d-2JEKTPOHHBIC
opOutanu  aroMoB, HOH,  MOJIEKyJa,  BaJEHTHOCTb,
JIEKTPOOTPULIATENBHOCTh, CTEHEHb OKHMCIIEHUS, XUMHUYECKas
CBSI3b, MOJb, MOJIIpHas Macca, MOJSIPHBII  0o0beMm,
YIJIEPOAHBIA CKeNeT, (YHKUMOHANbHAs TpyINa, paaukal,
U30MEpHsi, H30MEpbl, TOMOJIOTUYECKUH psAA, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOJA- U a30TCOAEPKAILINE COCIUHEHUS,
OMOJIOTMYECKH aKTHBHBIE BellecTBa (YIJIEBOIbI, SKHUPBI,
Oenku),  MOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS, KpHUCTaJUIMY ecKast
pelieTka, TUIBI XUMHMUYECKUX peakuud (OKUCIUTEIbHO-
BOCCTAaHOBUTEINIBHBIE, 3K30- WM DJHIOTEPMHUYECKUE, PEAKIUU
MOHHOTO OOMEHA), PacTBOP, AJEKTPOJIUTHI, HEIJICKTPOIUTHI,
ANEKTPOIUTHYECKAS JUCCoLUaIus, OKHCITUTENb,
BOCCTAHOBUTEND, CKOpOCTh XUMHUYECKOM peaxiu,
XMUMHUUYECKOE DPAaBHOBECUE), TEOPHUM M 3aKOHBI (TEOpHs
XMMHYECKOTO CTPOEHUS OpraHudeckux Bemecrs A.M.
byrnepoBa, TeopHs  JJIEKTPOIMTHYECKOW  IUCCOLUALNU,
nepyoandeckuii 3akoH .M. Menneneesa, 3aKOH COXpaHEHUs
Macchbl), 3aKOHOMEpPHOCTH, CHUMBOJMYECKUH S3bIK XHUMHH,
dakTomornyeckue  CBEIEHUS O  CBOMCTBAaX, COCTaBe,
MOJy4YeHUH U O€30MaCHOM HCIIOJIb30BAHUM Ba)KHEHIIUX
HEOPraHWYECKUX U OpPraHWYecKHX BEIIeCTB B OBITY U
MIPAKTUYECKOM e TEeNbHOCTH YEJIOBEKa;

- yMeThb  BBUIBJATH  XapaKTEepHble  TNpPU3HAKU U
B3aMMOCBSI3bU3y4YEHHBIX MOHATHH, MIPUMEHSATD
COOTBETCTBYIOIIME TIOHATHUS TPU ONMCAHMM CTPOEHUS H
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- BBIABJIATH  IPUYMHHO-CIEICTBEHHBIE  CBSI3U U
aKTyaJlu3UpoBaTh  3ajady, BbIABUTraTb TIUIOTE3y €€
pelIeHus, HAXOAUTb apryMEHTBI [UIsl 10Ka3aTeIbCTBa CBOUX
yTIBEp)KJIEHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUN PELLCHHUS;
- aHAJM3WUPOBATh IIOJYYEHHbIC B XOJ€ PEUICHHs 3aJadu
pe3ysbTaThl, KPUTUYECKH OI[EHUBATh MX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

- yYMEeTb IIEpEHOCUTh 3HAaHUS B IIO3HABATEIbHYI0 U
IPAaKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMS U3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIABUIaTb HOBBIE HJAEH, MpeAyaraTb OpPUTHMHAJIbHbBIC
HOJXOAbl U PELICHMUS,;

- CIIOCOOHOCTh MX HCIIOJIb30BAHMSI B I103HABATEIbHOM U
COLMAJIBHON IIPaKTUKE.

CBOMCTB HEOPraHMYECKUX MU OPraHUYECKHX BEIIECTB U HX
MPEBPAIEHU; BBISBIIATh B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
TOHATUSIMU u MpE/ICTaBICHUSIMHU IPYyTrux
€CTECTBEHHOHAYYHBIX MTPEIMETOB;

- yMeTh  HCHOJIb30BaTh  HAWMEHOBAHUS  XHUMHYECKUX
COCTMHEHUIM MEXKIYHAPOIHOTO COH3a TEOPETUUYECKOH W
MPUKJIAJAHON XUMHUU M TPUBHUAJbHBbIE HAa3BAaHUS BaKHEHUILIMX
BEIIECTB (aTHIIEH, areTHUIICH, TJIULEPUH, denon,
dbopManpaerua, ykKCycHas KHCJIOTa, TJIMIWH, YTapHBIA Tas,
VIJIEKUCBIM Tra3, aMMHak, raiieHas H3BeCTb, HeraiieHas
W3BECTh, MUTHEBAsi COJAa M JPYTUX), COCTABJIATH (HOPMYITBI
HEOPraHWYECKUX U OPraHU4YeCKUX BEIIECTB, YpaBHEHUS
XUMHUYECKUX PEAKINi, OOBSICHATh UX CMBICI; MOATBEPKIAThH
XapaKTepHbIE XUMHUYECKUE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIUMHU AKCIIEPUMEHTAMHU u 3aMUCSIMHU
YPaBHEHUM XUMHUUYECKUX PEAKIUN;

- yMeTh YCTaHaBJIWBaTh MPUHALICKHOCTh H3YyUYCHHBIX
HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB K ONpEIeICHHBIM
KJIaccaM | TPyMIaM COSIMHEHUH, XapaKTepru30BaTh UX COCTAB
U Ba)XHEHWIIME CBOKMCTBA; OINPEACTATh BHIBl XUMHUYECKUX
CBsI3€H (KOBaJICHTHAs, HOHHAS, METaJUTMUeCKasi, BOJOPOIHAs),
THUTTBI KPUCTAJUTMY €CKUX peIIeToK BEIIIECTB;
KIIAaCCH(PUITMPOBATH XUMUIECKHE PEAKITIH;

- copMUPOBATH MPEICTABIICHUS:

0 MaTepuajbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SBJIEHUW TPUPOJABI; O MECT€ U 3HAYEHUU
XUMHUHM B CHCTEME €CTECTBEHHBIX HAyK M €€ pOJu B
0o0eCreyeHn yCTOMYMBOTO PA3BUTUS UYEJIOBEYECTBA: B
pemieHur  MpoOJIeM JKOJIOTHYECKOM, HSHEPreTuYecKo u
MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3TaHUU
HOBBIX MAaTEpUaJiOB, HOBBIX HCTOYHHUKOB DHEpPruu, B
o0ecreueHnN paluoHaIBHOTO MPUPOIONOJIL30BAHUS, B
(bOopMUPOBAHUUMHUPOBO33PEHUS U OOIIEH KyIbTyphl YeIOBEKa,
a TaK)Ke PKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY




3[I0POBBIO M IPUPOIHON Cpene;

- BJIAJIETh CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpasl BKJIKOYAET:
OCHOBOIIOJIATAIOIHE MOHATHS (IJOMOJHUTEIHHO K CHUCTEME
MOHATUH 0a30BOr0 YypOBHS) - H30TOMBL, OCHOBHOE U
BO30YX/ICHHOE COCTOSIHME aToMma, THMOpHUIu3alus aTOMHBIX
opOutaneii, xumuueckas cBsa3b (" " u "", KpaTHbIE CBS3H),
MOJISIpHAsl KOHIIGHTpPALMs, CTPYKTypHast (opmysa, U30Mepus
(cTpyKTypHasi, reomeTpuueckas (Iuc-TpaHC-U30MEepHUsi), TUITbI
XUMHUYECKUX peakUui (roMO- U reTeporeHHsle, o0paTUMbIe U
HeoOpaTUMBbIe), pacTBOPHI (ICTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KpUCTAJUIOTHAPAThl, CTEMEeHb JMCCOLHAIHN, DJIEKTPOJIU3,
KpPEKUHT, pU(OPMUHT);T€OPUHN M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JEKAIEe B OCHOBE MOHUMaHUS
NPUYMHHOCTA M CHCTEMHOCTH XUMHUYECKHX  SIBIICHUH,
COBpEMEHHbBIE IIPEJCTaBICHUS O CTPOCHHUM BEILECTBA Ha
aTOMHOM, MOJICKYJISIPHOM H HAJMOJEKYJISPHOM YpPOBHSX;
NPEACTaBICHUA O MEXaHH3MaX XHMHUYECKUX peakUui,
TEPMOJIMHAMUYECKUX M KUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MpPOTEKaHusi, O XUMHYECKOM paBHOBECHH, JHUCIEPCHBIX
cucTemax, (JaKTOJIOTUYECKUE CBEJECHHUS O CBOMCTBAX, COCTABE,
MOJy4YeHUH U OE30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIUX
HEOPraHWYECKUX U OPraHUYeCKHX BEHIECTB B OBITY U
MPAKTUYECKON JIEATENIbHOCTH YeJOBeKa; OOLIMX HayYHBIX
NPUHIUIIAX XUMHUYECKOTO TMPOM3BOJCTBA (HA mpuMepe
MPOM3BOACTBA CEPHOW  KHCIOTHl, aMMHakKa, METaHOJIa,
nepepaboTKu HeTH);

- YMETh MPOBOJAUTH PACUEThl MO XUMHYECKHM (OpMylaM H
YPaBHEHUSIM XHMUYECKUX peakUud C HUCIOJb30BaHUEM
¢buznyecKux BEJINYUH (maccl, obbema rasos,
KOJINYECTBABEIIIECTBA), XapaKTepU3yIOIIUMX BELIeCTBa C
KOJINYECTBEHHOMCTOPOHBI:  pacyeThl IO  HAXOXICHHIO
XHUMHYECKON (OPMYIIBI BEIIECTBA; pacuyeThl Macchl (00beMa,
KOJINYECTBA BEILECTBA) IMPOAYKTAa pPEAKIHMM, €CIM OJHO W3
MCXOJIHBIX BEILIECTB JAaHO B BUJE pacTBOpa C ONpPENEICHHOM




MaccoBOM JI0JIE pacTBOPEHHOrO BEMIECTBA HIJIA JIaHO B
M30BITKE (MMEeT IPUMECH ); pacueThl MACCOBOM MM 00EMHOM
O BBIXOAA IMPOJAYKTAa PEAKUWU; PACUEThl TEIJIOBOrO
s dekTa peakiuit, 00 bEMHBIX OTHOIICHUN Ta30B;

- YMETh BBISBJIATH XapaKTEPHbIC MPU3HAKA M B3aUMOCBS3b
W3YYCHHBIX MMOHSITHM, TPUMEHSATH COOTBETCTBYIOIINE TTOHATHUS
P OMUCAHUU CTPOEHUS M CBOWCTB HEOPraHMYECKUX U
OPraHMYECKUX BEHIECTB M WX TMPEBPAILCHUN; BBIABIATH
B3aMMOCBSI3b ~ XMMHYECKUX 3HAHUH C TOHATUSIMH U
NpeACTaBICHUAMU  JOPYrMX  IpeaMeroB  ans  Oojee
OCO3HAHHOI'O TOHMMAaHHUS M  OOBSCHEHUS  CYLIHOCTH
MaTepHaJIbHOIO0 €JUHCTBA MHpA; HCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHHUS I OOBSCHEHHUS W TPOTHO3WPOBAHUS
SIBJICHU, UMEIOTINX €CTECTBEHHOHAYUHYIO PUPOY;

- yMeTh  HCIHOJIb30BaTh  HAUMEHOBAHUS  XHUMHYECKUX
COCAUHEHUN MEXJIYHAPOJHOTO COK3a TEOPETUUYECKON U
NPUKIAJAHON XUMHHM U TPUBHUAJIbHBIE HAa3BAaHUSI BEUIECTB,
OTHOCSIILIMXCSI K HW3YyYEHHBIM KjaccaM OpraHMuecKux |
HEOPTraHWYECKUX COCNUHEHUM, HCIOIb30BaTh XUMHYECKYIO
CUMBOJIMKY [UJII COCTaBJCHHS (HOPMYJI HEOPraHUYECKUX
BEII[ECTB, MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BepHYTHIX,
COKpAIICHHBIX W  CKEeJEeTHBIX) (OpMYyNl  OpPraHHMYECKUX
BEII[ECTB; COCTABJISATh YPAaBHEHUS XHUMHYECKUX peakuul u
pacKpbIBaTh ux CYIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUH IOCPEACTBOM COCTaBJIEHUS
AIIEKTPOHHOTO 0OajlaHca STHX peaklHil; peakuuid HOHHOTO
oOMeHa MyTeM COCTaBIEHHS HMX MOJHBIX U COKPAIIEHHBIX
VMOHHBIX YPAaBHEHMI; peakuui TUAPONIN3a,  PEaKIU
KOMIIJIEKCO0Opa3oBaHusl (Ha MpUMEPE THUIPOKCOKOMIIICKCOB
IMHKA W  QJIIOMHUHUS); TOATBEPKAATh  XapaKTEPHbBIC
XUMUYECKME  CBOWMCTBA  BEHIECTB  COOTBETCTBYIOLIUMU
SKCIEPUMEHTAMU M 3alUCAMU YpPAaBHEHMH XUMHUYECKUX
peaKIuii;

- YMETh KJacCH(UIIMPOBATH HEOPTAaHUYECKIE U OPTaHNYECKHE




BELIECTBA U  XMUMHYECKHE PEAKUUU, CaMOCTOATEIIbHO
BBIOMPAaTh OCHOBAHHUS M KPUTEPUU I KJacCU(UKAIUU
M3y4aeMbIX XUMUYECKUX OOBHEKTOB;, XapaKTepHU30BATh COCTAB
W BaXKHEWIIME CBOWCTBA BENIECTB, MNPUHAJISKAIIMX K
OTIPECNICHHBIM KJacCaM M TPYINaM COEIWHEHUU (TIpOoCThIe
BEIIIECTBA, OKCHJBI, THIPOKCHIBI, COJIM; YTJIEBOIOPOJIbI,
npoctbie A(UpBl, COUPTH, (PEHOJBI, albJIETUibl, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIOXHBIC IPHUPBI, KUPBI, YTIEBOJIHI,
aMUHBI, AMUHOKHUCIIOTBI, O€JKH); NTPUMEHSITh 3HAHUS O
COCTaB€ M CBOWCTBAxX BEIIECTB /I HKCIEPUMEHTAJIBHON
MIPOBEPKM  THUIOTE3  OTHOCHUTEJIIBHO  3aKOHOMEPHOCTEN
MIPOTEKaHUsl XUMHYECKUX PpPEaKUuid U NPOrHO3MpPOBaHUS
BO3MOXXHOCTEHN UX OCYILECTBIICHUS;

- yMETh MOJATBEPXKIATh HA KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHU4ecKHX
COCIMHEHUM OT KPaTHOCTH M TUIIa KOBaJIeHTHOU cBsi3u (" " m
""), B3aMMHOrO BJIMSHHS aTOMOB M Tpynn aTOMOB B
MOJIEKYJIaX; a Takke OT OCOOSHHOCTEH peanm3aluu
Pa3TMYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIINIA;

- YMETh XapaKTEpU30BaTh SJIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM W  BO30Y)XJIEHHOM COCTOSHMH) ¥  HWOHOB
XUMHUYECKUX 3JieMeHTOB 1 - 4 mepuonoB I[lepuonnueckoit
cuctemsl [[.J1. MeHaeneeBa U UX BaJCHTHBIC BO3MOXKHOCTH,
ucnonb3ys nousrtusa "s", "p", "d-anexTponHble" opOuTanu,
SHEPreTUYecKue YPOBHH; OOBSACHATH 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XHMHUYECKHXAIJIEMEHTOB U 00pa3yeMbIX
MMHU COEIMHEHUH 110 IeprUoJaM U IPYIIIaM.

OK 02. Ucnonb3oBath
COBpEMEHHBIE Cpe/CTBA IOKCKa,
aHajgW3a W UHTEPHpETANN
uH(popMauu u
WH(POpPMAIIMOHHBIE  TEXHOJIOTUHU
ISt BBITIOJTHEHUS 3ama4y
npoeccroHaIbHOU

B 001acTH HEHHOCTH HAYYHOT0 MO3HAHUA:
- chopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W OOIIECTBEHHON

MPaKTUKH, OCHOBAHHOT'O Ha  JUanore KYyJbTYD,
CIIOCOOCTBYIOIIIETO  OCO3HAHWIO  CBOEro  MecTa B
MIOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHWE S3BIKOBOM W  YUTATEIbCKOMU

- yMeThb IUJJAHUPOBaTh W  BBINOJHATh  XUMHYECKHUI
SKCIEPUMEHT (NPEBpAlICHUs] OPraHMYEeCKUX BEUIECTB IMpHU
HarpeBaHuy, IMOJIy4Y€HUE JTUJIEHA M W3YyYEHHE €ro CBOWCTB,
KAUYECTBEHHbBIEC PEaKLIMM Ha ajbJETHJIbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus O€JIKOB IMpU HarpeBaHUU, LBETHbIE
peakuuu OENKOB; MPOBOJUTH PEAKIUH HOHHOTO OOMEHa,
ONpEAENATh CpPey BOAHBIX PACTBOPOB, KauyeCTBEHHBIE
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ACATCIBbHOCTH

KYJbTYpbl KaK CPEICTBA B3aUMOJCHCTBUS MEXJY JIIOJbMHU
H IIO3HAHUA MUPaA;

- OCO3HAHHUEC ICHHOCTHU Hﬂy‘lHOfI ACATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBJIATH  MPOEKTHYHD M HCCIEeI0BaTEIbCKYIO
ACATCIIbBHOCTh UHAVBUAYAJIBHO U B I'PYIIIIC;

OBaaneHue YHHMBepPCAIbHBIMH y4eOHBbIMU
NMOo3HaBaTCJIbHbBIMH }IGﬁCTBI/IﬂMH!

B) paboTa ¢ unpopmaumeii:

- BJAQJETh HaBbIKaMM MOJy4YeHHs HUHQPOpMALUU U3
UCTOYHHKOB pa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBJISATh IMOWMCK, AaHalIM3, CHUCTEMAaTHU3alHI0 U
UHTEepIpeTalnno HHGOpMAIMU Pa3IUYHBIX BUAOB U (HopMm
MPECTABIICHNUS,

- CcOo3/aBaTh TEKCThl B Pa3IM4HbIX (opMarax ¢ yderoMm
Ha3HayeHUsI HHGOpPMAIMK U 1IeJIEBOM ayIuTOpUH, BHIOMpas
ONTUMAJIBHYIO JOPMY MPEICTABICHUS U BU3yaJIU3aIlHH;

- O CHUBATb JOCTOBCPHOCTDb, JICTHTUMHOCTD I/IH(I)OpMaI_II/II/I,
€€ COOTBCTCTBUC IIPaBOBBIM W  MOPAJIbHO-3THUYCCKHUM

HOpMaM;
- WCNOJb30BaTh  cpelcTBa  MHPOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOT Ul B pelieHnu

KOTHUTHBHBIX, KOMMYHUKATUBHLIX W OPraHu3allMOHHBIX
3aa4 ¢ COOMIO/ICHEM TPeOOBAHUM IPrOHOMHUKH, TEXHUKH
0€301acHOCTH, TUTHUEHBI, peCypcocOepexeHus!, IPAaBOBBIX U
TUYECKUX HOPM, HOPMUH (POPMAIIIOHHON 0€301acHOCTH;

- BIAJETh HaBBIKAMHM pAacCllO3HABAaHUS W  3aIIUTHI
nHpopmanuy, HHGOPMALMOHHOI 0€30MaCHOCTH JIMYHOCTH;

peakuuu Ha cynbdar-, KapOoHAT- M XJOPHUI- AHHOHBI, Ha
KaTHOH aMMOHHUS; pellaTh IKCIHEePHUMEHTAJbHBIC 33/a4d IO
teMam "Mertamnel" u  "Hemeramibl") B COOTBETCTBUHU C
MpaBWJIaMU TEXHHUKH O€30MacHOCTH NpU OOpalleHHH C
BEIIECTBAMHU U 1a00paTOpHBIM 000opyiOBaHUEM;
MPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOrO OHKCIIEpUMEHTa B
dbopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX pEAKIUNA U
(bopMyITHUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh AaHANM3UPOBATh XUMHYECKYI0 HH(OPMAIHIO,
MOJy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEeICTB MacCOBOM
uHpopmaiuu, cetb IHTEpHET U qpyrue);

BJIa/IETh OCHOBHBIMU METOJaMH HAy4YHOTO MO3HAHUS BEIECTB
M XAMHYECKHX sIBICHHM  (HaOdrofeHue, UM3MepeHue,
AKCIEPUMEHT, MOJIEINPOBAHUE);

yMETh TPOBOIAUTH pacC4YeThl MO XUMHUYECKUM (opmynam u
ypaBHEHHUSM XUMHUYECKUX PEAKIUH C UCIOJIb30BAHHUEM
(GU3NYECKUX BEIWYUH, XapaKTepU3YIOIIMX BEIIeCTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, OObeMa (HOpMallbHbIE
yCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBAa; HCIIOJIb30BATh
CHCTEMHBbIC XMMHYECKUE 3HAHUS JUIsl TPHHSITUS PEIICHUN B
KOHKPETHBIX ~ JKU3HEHHBIX  CUTYyallUsX, CBS3aHHBIX C
BEIICCTBAMHU U HXIIPHMECHECHHEM;

- yMeThb CaMOCTOSATEIbHO IUTAHUPOBATH W  IPOBOAHTH
XUMHUYECKUH 3KCIEPUMEHT (IIOJIy4eHHE M U3ydeHHE CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIEeCTB, KAaUeCTBEHHBIE
peakiuu  YriIeBOJOPOAOB  PpA3JIMYHBIX  KJIACCOB U
KHUCIOPOACOMAEPKALINX OpPraHMYECKUX BEIIEeCTB, pELICHHE
AKCIEPUMEH TAJIbHBIX 3a1a4y o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHUYECKUX BEILIECTB) C COOJIIOJIEHUEM
npaBun  Oe3omacHOro  oOpamieHWsi ¢  BEHIeCTBaMU U
nabopaTOpHBIM  00OpymoOBaHUEM, (OpMyIUpOBaTH  ILEJIU
UCCIIEZIOBAHUS, TPENOCTAaBIATh B  pa3auyHoi  (opme
pe3ynbTaThl YKCIEPUMEHTa, aHAIM3UPOBATh U OIEHUBATh HUX
JIOCTOBEPHOCTb;
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- yMETb  OCYUIECTBIATH  II€JICHAIIPABJIEHHBIM  IOMCK
XHUMUYECKOH HMH(pOpMAlMM B  Pa3JIMYHBIX HCTOYHHUKAX
(HayuyHas 1 yueOHO- Hay4YHasl IUTEpaTypa, CPeICTBa MACCOBOIL
uHpopmanuu, cetb VIHTepHET W Apyrue), KPUTHUYECKU
aHAJIM3MPOBATh XMMHUUYECKYI0 MH(pOpMaIHio, nepepadbaThiBaTh
€€ ¥ UCI0JIb30BAaTh B COOTBETCTBUU C MOCTaBICHHOW yuyeOHOMH
3ajaveii;

- BJIAJIETh CHUCTEMON 3HAHUN O METOJAaX HAy4YHOrO MO3HAHUS
SBJICHUM MPUPOJIBI, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX U
YMEHHUAMH IPUMEHATh 3THU 3HAHUS NPU DKCIIEPUMEHTAIBHOM
UCCIICIOBAHUN BELIECTB U JJIsI OOBSCHEHHS XUMHYECKUX
ABJICHUM, MMEIOIIUX MECTO B IPUPOAE IPAKTUYECKOU
JEeSTENbHOCTUY €JI0BEKA U B ITOBCEIHEBHOU KU3HH,

OK 04. DddexkTuBHO
B3aMMOJICCTBOBATh U pabOTaTh B
KOJIJIEKTUBE U KOMaH[I€

-TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPENIENIEHNUIO;

- OBJaJIeCHUE HaBbIKAMU Yy4eOHO-HMCCIIE0BaTEIbCKOM,
MPOEKTHOM U COLUAJIBHOM JIESITEIbHOCTH;

OBiaseHue YHUBEPCAIbHBIMH KOMMYHMKATHBHBIMH
AefiCTBUSIMU:

0) coBMecTHas AeSITENbHOCTD:

- IOHUMATh U HMCIOJIb30BATh NIPEUMYIECTBA KOMAHIHOW U
UHAUBUAYAIbHON pabOThI;

-  IpUHUMATh  II€IM  COBMECTHOW  JE€ATEIbHOCTH,
OpPraHU30BbIBATb M KOOPAMHHUPOBATH JACHCTBUA IO €€
JOCTHKEHHIO: COCTaBIIATh ILJIAaH JACUCTBUH, PacHpencTh
poaM ¢ Y4eToM MHEHHUH Y4YaCTHMKOB  0OCYXIaTh
pe3yJIbTaThl COBMECTHOM paboTHI;

- KOOPAWHUPOBAaTH M BBHINOJHATH pPabOTy B YCIOBHSX
peasbHOro,  BHUPTYyaJlbHOTO W  KOMOWHHUPOBAHHOTO
B3aHMOJICH CTBHSI,

- OCYILECTBJIATH ITIO3UTUBHOE CTPATErMUECKOE MTOBEJECHUE B

- yMeTb IUJJAaHMPOBaTb M  BBINOJHATH  XUMUYECKHUU
OKCHEPUMEHT (TpeBpalleHUss OPraHWYECKUX BEIIECTB MpHU
HarpeBaHuM, MOJIyY€HUE STUJIEHAa M U3Y4YEHHE €ro CBOMCTB,
KayeCTBEHHbIE PEaKIMM Ha albAerujbl, KpaxMal, YKCYCHYIO
KHCJIOTYy; JeHaTypauusi O€JIKOB INpU HarpeBaHUM, LIBETHBIE
peakuuu OENIKOB; MPOBOJUTH PEAKIUHU HOHHOTO OOMEHa,
ONpEeNENsATh Cpely BOAHBIX PACTBOPOB, KadeCTBEHHBIE
peaknuu Ha cyinbdar-, KapOoHAT- M XJOPHA-aHUOHBI, Ha
KaTHOH aMMOHUS; pellaTh AKCHEpPUMEHTaJbHbIE 3aJauMIlo
temaM "Mertamiel" u  "Hemeramuibl') B COOTBETCTBUH C
MpaBUJiaMU TEXHUKH O€30MaCHOCTH TpU OOpaIIeHUH C
BEIECTBAMH u 1a00paTOPHBIM 000pyIOBaHUEM;
IPEACTaBIATh PE3YyJIbTaThl XUMHUYECKOI'O SKCIIEpUMEHTa B
dopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX pEAKUUH U
(bopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMETb CaMOCTOSATEIbHO IUIAHUPOBATb U  IPOBOAUTH
XUMHUYECKUH SKCIEPUMEHT (IIOJlyueHHUE U U3YYEHHE CBOMICTB
HEOPraHUYECKUX W OPraHMYECKHUX BEIIECTB, KaueCTBEHHbIE

Pa3INMYHBIX CUTyalluAdX, IPOSABIIATH TBOPYECTBO H | pCaKInuun Yri€BoaopoaoB Pa3IMYHBIX KJIaCCOB u
B006pa)KCHI/Ie, OBITH HWHHUIIMATHUBHBIM KHUCI0poaAcCOoACpKalMX OpPraHu4YCeCKUX BCIICCTB, PCIICHUC
OBJIa[leHI/Ie YHUBEPCAJIBbHBIMU PEryJaTHBHBIMH | OKCIICPUMCHTAJIbHBIX 3aJa4 8(0) pacito3HaBaHUIO
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JelCTBUSAMM:

I') IPUHATHE Ce0s U APYTHX JFOJCH:

- NPUHUMATh MOTUBBI M apryMEHTbl APYTHX JIOJEH Mpu
aHaJIM3€e Pe3yIbTaTOB JAEATEIbHOCTH;

MpU3HaBaTh CBOE MPaBO M MpaBO APYyruxX JIOJed Ha
OIIIMOKH;

- pa3BHUBaTh CIIOCOOHOCTb IOHUMATh MHUP C TO3UIHH
JPYroro 4ejJ0BeKa;

HEOPraHMYECKHUX W OPraHMYECKHX BELIECTB) C COOJIOICHUEM
npaBui  Oe3omacHOro  oOpaiieHWss ¢  BEIIECTBAMU |
1abopaTOpHBIM  00OpyaOBaHUEM, (POPMYJIHMpPOBATH U
UCCIICIOBAHUS, TPENOCTaBIATh B pa3lUuHOd  (opme
pe3ysibTaThl YKCIEPUMEHTA, aHAJIM3UPOBATh W OICHUBATH UX
JTOCTOBEPHOCTB;

OK 07. CopneiicTBOBaTh
COXpPaHEHUIO OKpYXKaroIeu
cpensl, pecypcocOepexeHHt1o,
MIPUMEHSTh 3HaHUsA 00
M3MEHEHUU KIIMMaTa, MPUHIUIIBI
OepeKINBOTO IIPOU3BO/ICTBA,
3¢hhHEeKTUBHO JIECTBOBATH

BUPE3BBIYANHBIX CUTYALMIX

B 00;1acTH 3K0/10rH4€CKOr0 BOCIIUTAHUSA

- c(hOpPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIBTYpHI,
MMOHUMAHUE BIIMSIHUS COLMAJIbHO-3KOHOMHYECKHUX
IPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIbHOU
Cpebl, 0CO3HAHUE TTI00aTBHOIO XapaKTepa YKOJIOTHYECKUX
npooJem;

- IUIAaHMPOBAaHME W  OCYLIECTBICHUE JEHCTBHM B
OKpY’KAIOIIEH Cpelle Ha OCHOBE 3HAHUS L[EJIEeH YCTOMYMBOIO
Pa3BUTHS YEIIOBEYECTBA;

- AKTMBHOE HENpUATHE JEUCTBUN, NPUHOCAIUUX BpPEX
OKpY’KaIOILEH CpeLIE;

- yMEHUE IIPOTHO3UPOBATH HeOIaronpusiTHbIE
AKOJIOTMY €CKUETIOCIICICTBUS MPEANPUHUMAEMBIX /1€ CTBHIA,
MpenoTBPAIIATh UX;

- pacllMpeHue OIblTa JEATEIbHOCTH 3KOJOTMYECKON
HaIpaBJICHHOCTH;

- OBIIQJICHWE HaBbIKAMU Y4eOHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM U COUUAIBHON 1€ TEIbHOCTH;

- chopMupoBaTh  NPEACTABIECHUA: O  XMUMHUYECKOH
COCTaBJLIIONICH €CTECTBEHHOHAY4YHOW KAaPTUHBI MHpA, POJIH
XUMHUHM B IIO3HAHUM SIBJIEHUH NpUpOIbl, B (POopMHpOBaAaHUU
MBIIUIEHUSI W KYJbTYpbl JMYHOCTH, €€ (YHKLIHMOHAIbHOM
I'PaMOTHOCTH, HEOOXOIUMOW MJisi pEeLIeHUs MPaKTUYECKUX
3aJja4 ¥ 9KOJIOTHYECKU OOOCHOBAHHOT'O OTHOILEHHSI K CBOEMY
3I0pPOBBIO U IPUPOIHOMN CPEJE;

- YMETb cO0JII0/1aTh MTpaBUiIa SKOJOTUYECKH 11€1eco00pa3HOro
MOBEJEHUsI B OBITY U TPYAOBOH JAEATENILHOCTH B LEIAX
COXpPAaHEHHSI CBOErO 370POBbS U OKPYXKAIOIIEW NPUPOIHON
CpeIbl; YYMTBIBATH ONACHOCTb BO3ACHCTBUS Ha JKHUBBIC
OPraHU3MBbl  OIPENCIICHHBIX BEIIECTB, IIOHMMAas CMBICI
I0Ka3aTess NPeAeIbHON 1Oy CTUMONWKOHIIEHTPALUH;

- yMeTb IPOTHO3UPOBATH, AHAIU3UPOBATH M OLEHUBATH C
MO3UIMI  DKOJOTMYEeCKOW  0e30MacHOCTH  IOCJEACTBHUS
OBITOBOM M TPOM3BOACTBEHHON JESITEIbHOCTH YEJIOBEKa,
CBS3aHHOW ¢ TepepabOTKONM  BEUIECTB; HCIOJIH30BATh
IIOJIyYCHHbIC 3HAHUS JJIs1 NPUHATUS TPAMOTHBIX PpEIIECHUUN
npo0JieM B CUTYyallUsX, CBA3aHHBIX C XUMUEH;

- YMEThb OCO3HaBaTb ONACHOCTb BO3JECHCTBUS Ha JKUBBIE
OpPraHu3Mbl  OIPEIEIECHHBIX BEILECTB, IIOHMMas CMBbICI
IIOKa3arenas NpeNeabHOM JOIMYyCTHUMON KOHILEHTpaluu, U
NOSICHATh ~Ha  IpUMepax  CIOCOObl  yYMEHBLIEHHS U
MIPEOTBPALICHUs] MX BPEOHOTO BO3JAEHCTBHS HAOPraHW3M
YeIIoBeKa.
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2.CTpyKTypa U coJep:kaHue 00111e00pa30BaATeNbHON TUCIUILTHHBI «XUMHS»

2.1. O6beM MUCUUTUTMHBI U BUIBI YI€OHON pabOThI

Bun yaebHOI paboThI O0BeM B yacax
O6beM 00pa30BaTENBLHOM POrpaMMBbl 11 CLUIIIIMHBI 72
B T.4.

(OCHOBHOE COfep)KaHUE 50
B T. 4.

Teopetnyeckoe o0ydeHHE 18
[TpakTHyeckue 3aHATUS 13
B T.4. KOHTPOJIbHBIC PaOOTHI 10
JlabopaTopHBIC 3aHITHS 9
[IpodeccroHanbHO-0puEHTHPOBAHHOE COJIEpKaHUE (CoepKaHue 16
MTPUKJIaTHOTO MOIYJIs )

B T. 4.

Teopetnyeckoe oOyueHHe 6
[TpakTHyeckue 3aHATUS 9)
UlaGopaTopHBIC 3aHATHUS 5
[IpomexxyTouHas aTTecTanus (IK3aMeH) 6
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2.2. TeMmaTu4ecKHii IVIAH U CO/ieP:KaHUE TUCUUILTHHBI

HaumeHnoBanuepasaenoB u TeM Conepxanue ydeOHOro wmatepuana (OCHOBHOE M mpodeccuoHanbHO- | O0beM dopmupyemble
OpPHEHTHPOBaHHOE), TaOOPATOPHBIE UIMPAKTUYECKHUE 3aHATUS, MIPUKJIAJIHON | 4acoB KOMIIETEHIIUH
MOJZYJIb
1 2 3 4
OCHOBHOE cOJIep:KaHNe 50
Pazgen 1. OcCHOBBI CTpOEHHS BEILIECTBA 5
Tema 1.1. OCHOBHOE COJIepKaHHNe
CrpoeHne aToMOB Teopernueckoe od0yueHue 2
XUMHUYECKUX CoBpeMeHHass MOJleldb CTPOCHHUS aTOMa. OJIEKTPOHHAs KOHQUTYpalus
AJIEMEHTOB U atoma. Knaccuukanmuss XUMHYECKHXIJIEMEHTOB (S-, P-, d-3JIeMEHTHI). OK 01
npupoaa BanenTHeie  37ekTpoHBl.  BajeHTHOCTb.  DJEKTpOHHas  HpUpoAa
XUMHUYECKOU XUMUYECKON
CBS3U CBSI3H. DJIEKTPOOTPHUIIATEIbHOCTh. KoBasleHTHAs CBSI3b, €€ Pa3HOBHIHOCTH
U MeXaHH3Mbl 00pa3oBaHUsA(OOMEHHBIH U  JIOHOPHO-AKIIENTOPHBI).
HNonnasa CBS3b. Meramnmueckas CBS3b. Bonoponnas
CBA3b.MEXMOIIEKYJISIDHBIE  B3aUMOACHCTBUA.M30TONBI, OCHOBHOE U
BO30YXKJICHHOE COCTOSIHUE aToMa, THOPUAN3aIls aTOMHBIXOpOUTAIICH.
IIpakTnyeckue 3aHATHUSA 1
Pemienne mnpakTHuecKMx ~3aJaHM  HA  COCTABJIEHHE  DJIEKTPOHHO-
rpaduueckux Gopmy 3aeMeHToB 1—4mepronos.
Pewienue 3a1annii Ha UCIIOIB30BAHUE XMMHYECKOM CUMBOJIMKHA M HA3BaHHI
COEIMHEHUM MO HOMEHKJIATYpPEMEXAYHAPOJIHOIO COK3a TEOPETHUECKON U
MPUKIIaHON XUMHUHU u TPUBUAIIBHBIX Ha3BaHUMU JUTS
COCTaBJICHUSXUMHYECKHX (OPMYINl IBYXaTOMHBIX COEAMHEHUN (OKCHIOB,
Cynb(pUIOB, TUAPUIOB M T.I.) U JAPYTUXHEOPraHUYECKUX COCIMHEHHM
OTJETHHBIX KJIACCOB.
Tewma 1.2. OCHOBHOE COJIepKaHNE
[lepnonnuecknii Teopernyeckoe o0yueHue 1
3aKOH U Ta0JmIa [lepuognyeckas cucrema xumuueckux siaemeHToB J[[.M. Menneneena.
JI.1. Menneneera Ousnueckuit  cmbicn  [lepuonuueckoroszakona .M. Mengeneesa. OK 01
3aKOHOMEpPHOCTH  M3MEHEHHUSI  CBOMCTB  XMMHUYECKHUX  JJIEMEHTOB, OK 02
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o0pa3yeMbIX MMHUIIPOCTBIX M CJOXHBIX BEIIECTB B COOTBETCTBUU C
IIOJIOKEHUEM  XMMHMYECKOro ayieMeHra B llepuogmyeckoiicucreme.
MupoBo33peHueckoe n HayyHoe 3HadeHue [lepmoguueckoro 3akona [I.1.
Menneneepa. IIpornossi/[.11. Menneneea. OTKpbpITHE HOBBIX XUMHUYECKUX
JIEMEHTOB.

IMpakTHyeckune 3aHATUA

Pemenne TpakTUKO-OPMEHTUPOBAHHBIX TEOPETHUYECKUX 3aJlaHuil  Ha
XapaKkTepU3aLuio XHUMHYECKUX 3JIEMEHTOB«MeTalllIn4ecKre /
HEMETAJUIMYECKUE CBOMCTBA, JJIEKTPOOTPULIATEIBHOCTE M CPOJACTBO K
AIEKTPOHY XMMHMYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C HMX JJIEKTPOHHBIM
CTPOCHHEM U TIOJOKEHHUEM B IMEPUOJUYECKON CHCTEME XHUMHYECKUX
anemenToB .M. MeHnaeneeBay.

Paznen 2. Xumuueckue peakiuu

Tema 2.1. Tunbl XUMHUUECKUX peAKIUN

OcHoBHOE COACPIKAHUC

Teopernyeckoe od0yueHue

Knaccudukamuss ©  TUOBI  XUMUYECKHX  pEaKIUid C  ydacTUeM
HEOpraHWYecKux BellecTB. KoJMyecTBEHHbIE OTHOIIEHUS B XUMHUHU.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThl IO YPABHEHUIM
XUMUYECKUX peakuuil. Moap Kak eIuHUIa KOJMYEeCTBAa BEIIECTBA.
MonsipHas mMacca. 3aKOHbBl COXpPaHEHUS MacChl W DJHEPruM. 3aKOH
ABoranpo. MomsipHblif 00beM Ta30B. OTHOCUTEbHAS IIOTHOCTH T'a30B.
Peakiuu KOMIIIEKCOOOpAa30BaHUS C YYacTHEM HEOPraHMYECKHX BEIECTB
(Ha mpuMepe r’uPOKCOKOMIIJIEKCOBIIMHKA U AJIFOMUHMS).

IIpakTHyeckue 3aHATHS

CocraBieHne ypaBHEHUN peakLUil COSNMHEHUS, PA3JIOKEHUS, 3aMeILEeHUS,
oOMeHa. YpaBHEHMs peakUuil TOpPEeHHs, MOHHOrO oOMEeHa, OKHCIIEHUS -
BOCCTaHOBJICHMUSI.

Pacuer kKonM4ecTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEIIECTB U IPOJYKTOB
peakiuu. Pacder KOMMUYECTBEHHBIX XapaKTEPUCTHK IMPOAYKTA PEAKIUU
COCIMHEHHUS, €CIM OJHO M3 BEIIECTB AAaHO B W30BITKE W/WIM COACPKUT
npumecd. PacdyeT maccoBoil WM OOBEMHOM JOJM BBIXOAA IMPOIYKTa
peaKkIiy COCJUHEHHS] OT TEOPETHYECKH BO3MOXKHOTro. Pacuer o0BeMHBIX
OTHOIICHWH Ta30B. Pacuer Maccel (00bEM, KOJUYECTBO BEIISCTBA)
MPOJAYKTA PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHJIE€ PacTBOpa C
OIpeJIeJICHHON MacCOBOM J0JIel paCTBOPEHHOTIOBEIIECTBA.

OK 01
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VYpaBHeHus OKH CJIEHUSI-BOCCTAHOBJICHUSI. Crenenb OKH CJICHUS.
Oxuciurens W BOCCTaHOBUTENb. OKHUCIMTEIHHO- BOCCTAHOBUTEIHHBIC
peaxkuuu B pupoe, MIPOU3BOACTBEHHBIX npoieccax u
KUZHENEATCILHOCTH OpraHu3MoB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN
noreHnuan cpenpl. CocraBiieHME M ypaBHUBAHHE OKHCIMTEIbHO-
BOCCTAHOBUTEIIBHBIX ~ pEaKIHWd  METOAOM  DJJIEKTPOHHOro  OanaHca.
TunuyHble HEOPraHMYECKUE OKUCIUTEIM HWBOCCTAHOBUTEIH. DIEKTPOJIN3
pPacTBOPOB U PAcCIJIABOB COJICH.

Tewma 2.2. DneKTpoIuTHYECKas JUCCOLHAITUS

OCHOBHOE cofiepKaHHe

Y MOHHBI 00MeH Teopernyeckoe o0yueHue 1
Teopust 3yekTposMTHUECKON auccouuanuu. Peakiuum MOHHOro oOMeHa.
CocraBneHue peakiii HOHHOro oOMeHa MyTeM COCTaBJICHHS X MOJHBIX U
COKpAILlEHHBIX MOHHBIX YPaBHEHUM.
I'uppomms coneil. 3HaueHWe THAPOIM3a B OHOJOTMYECKMX OOMEHHBIX OK 01
nporeccax. IIlpumeHenue ruipoin3a BIpOMbIILIEHHOCTH.
JlabGopaTopHble 3aHATHUSA 1
JlabGopaTopnas pabora «Peakuuu rugpoanzay.
UccnenoBanme cpenbl pacTBOPOB COJIeH, 0Opa3OBaHHBIX CHIIBHBIMA U
cabbIMU TPOTOUTAMH, U UX PEaKIUil C paCTBOpaMU IIeNI0YU U KapOoHaTa
Hatpusi. CocTaBIeHUE peaKIMil THIPOJIN3a COJIeH.
KonTponbnas pabora Nel 2
Pa3nen 3. CtpoeHue 1 CBOMCTBAa HEOPraHUYECKUX BELIECTB 10
Tema 3.1. Knaccudukanus, Homenknatypa u | OCHOBHOe cofiepKaHHe
CTpOCHHE HEOPraHMUECKUX BEIIECTB Teopernyeckoe o0yueHue 1
[Ipenmer HeopraHmyeckod XUMHUHU. B3auMOCBS3b HEOPraHUYECKUX
BemiectB. Knaccudukanust Heopranuueckux BemiectB. IIpocTeie u
crnokHble BemiecTBa. OCHOBHBIE KIJIACChl CIIOXHBIX BELIECTB (OKCHIBI,
TUJIPOKCUJBI,  KUCIOTHI,  coiv). HomeHnknaTypa U Ha3BaHuUE OK 01
HEOPraHWYECKUX BEIIECTB HCXOJS U3 HUX XUMHUYECKOH (opMysbl HiH OK 02

COCTaBJICHUE XUMUYECKOW (OpMYJbl UCXOAS W3 HA3BaHMs BEIIECTBA I10
MEXAYHAPOIHON UJIM TPUBHAIIBHON HOMEHKJIATypE.

MexmouekysipHble B3auMoaeiicTBusi. Kpucraminoruapatel. ArperatHbie
cocTosiHHMsI BemecTBa. Kpucrannuueckue u aMOp(HbIE BEIIeCTBA. THUIIBI
KPUCTAJUIMUECKUX  PEIIETOK  (aTOMHAasl,  MOJIEKYJIApHasi, MHOHHaf,
MeTaJuIMdeckasi). 3aBUCUMOCTh (DM3MUYECKHX CBOMCTB BEIECTBA OT THIMA
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KpHUCTAJIIMUECKON peteTku. IIpuunHbl MHOrooOpas3us BELeCTB.
CoBpeMeHHbIE MpPEJICTaBICHHUs] O CTPOCHUU TBEPABIX, KHUIKHUX H
ra3oo0pa3HbIX BelecTs. Kuakue KpucTauibl.

IIpakTHYeckue 3aHATHS

Pemenue 3amau Ha pacuer MaccoBod JONMM (MacChl) XUMHYECKOTO
arieMeHTa (CoeAuHEeHMs]) B MoJiekyie (cMmecu). PelieHne mpakTHYECKUX
3alaHuil 1Mo Kiacch (PUKAIMKU, HOMEHKIATYpe U XUMHUYECKUM (Qopmylam
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJACCOB (Ha3bIBaTh U COCTaBIIAThH
(OpPMYIIBI XUMHUYECKUX BEIIECTB, ONPEACISTh

MPUHAIICKHOCTD K KJIACCY).

Hcrtounnku xumuueckoi wuHbopManuu (HaydHas ©u y4deOHO-Hay4yHas
JIUTEepaTypa, CpercTBa MacCcoBOU

uHpopmanuu, cerb WHtepHer u npyrue). Ilouck wuHpopManum 110
Ha3BaHUM, UACHTU(UKATOPAM, CTPYKTYPHBIM (OpMYJIaMm.

Tema 3.2. ®uU3NKO- XUMHUECKHE CBOMCTBA
HEOPraHMYECKHX BEUIECTB

OcHOBHOE copepKkaHue

Teopernyeckoe o0yueHue

Mertamiel. OOmue Qu3nyeckue W XUMHUYECKHE CBOMCTBA METAaJIIOB.
Crioco6b! mosiy4yeHusl. 3HaueHHE METaJIOB U HEMETaJUIOB B IPHUPOJE U
KHU3HEIEATEeIbHOCTH YeJIOBeKa U opraHu3MoB. Koppo3us MeTasioB: BHUIbI
KOPPO3HH,CIIOCOOBI 3aIIMTHl METAJJIOB OT KOPPO3HH.

Hemeramnsl. O0mme ¢u3nueckue U XMMUYECKHE CBOMCTBA HEMETAJIOB.
Tunuuneie cBoiictBa MetamnoB IY— YII rpynn. Knaccudpukamus wu
HOMEHKJIaTypa COEIMHEHMH HeMeTrauioB. KpyroBopoTel OHOreHHBIX
AIIEMEHTOB BIIPUPOJE.

XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BEIECTB
(oKcHIOB, THUAPOKCHIOB, KHCIOT, cojie M Jp.). 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB IPOCTBIX BEIIECTB, BOAOPOJHBIX COEAMHEHUH,
BBICIIMX OKCHOB UTUAPOKCH/IOB.

IIpakTHYyeckue 3aHATHS

CocraBieHue ypaBHEHUI XMMHYECKMX PEAKLUN C ydacTHEM IPOCTBIX U
CJIO)KHBIX HCOPraHM4YCCKHUX BCHICCTB: OKCHAOB MCTAIJIOB, HEMCTAJIJIOB H
aM(OTEPHBIX JJICMEHTOB, HEOPraHWYECKUX KHCJIOT, OCHOBAaHHH U
aM(pOTEpHBIX TUAPOKCUIOB, HEOPraHUYECKUX COJEH, XapaKTepU3YIOLIHX
WX CBOMCTBA.

Pemenne mnpakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM  Ha

OK 01
OK 02
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CBOICTBA U MMOJIY4YCHUEC HCOPIraHNMYICCKHUX
BCHIICCTB.

JlaGopaTropHble 3aHATHUA 1
JlaGopaTopnas pabora «CBOWCTBa METAJIJIOB M HEMETAILIOBY.
UccnenoBanne ¢Gu3NUECKUX ¥ XUMHYECKUX CBOMCTB METAJIOB |
HEMeTaJuloB. PelmieHne HKCIIEpUMEHTANBHBIX 3a/Jad 10 CBOWCTBaM
XUMHYECKUM CBOMCTBAM METAJIJIOB M HEMETAJJIOB, M0 PAacloO3HABAHUIO U
MOJIYYCHHUIO COCAMHEHUI METaJJIOB M HEMETAJUIOB.
Tema 3.3. IlpousBoactBo Heopranudeckux | OCHOBHOE coep:KaHHe
BEIIECTB. 3HAUECHUE U NPUMEHEHHE BOBITY U
Ha IIPOU3BOJICTBE Teopernueckoe o0yueHue 1
OOume NpencTaBleHUss O IMPOMBILUIEHHBIX —cIOcO0ax MOIy4eHHUs
XMUMHUYECKUX BelIecTB (Ha MpuUMepe MPOU3BOACTBA aMMHUAKa, CEPHOMN
KHCIIOTHI).
UepHas u uBetHas Metamtyprus. [IpakTuueckoe mpuMeHeHU e IEKTPOIr3a
JUISL TIOJTYYEHHSI IEIIOYHBIX,IEI0YHO3EMENIBHBIX METAJIOB U AJIFOMHUHUSL. OK 01
CTeKJI0 ¥ CHIIMKaTHasl IPOMBILIUIEHHOCTb. OK 02
[TpobJiema 0TX0/10B ¥ TOOOYHBIX TPOJYKTOB.
IMpakTHyeckune 3aHATUA 1
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPraHUYECKON
XUMUU B Pa3BUTUM MEIUILIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B
CTPOUTEILCTBE U JIp. OTPACIAX MPOMBIILIEHHOCTH), HOBBIX MCTOYHHUKOB
SHepruu (anbTePHATHBHBIC WCTOYHHKU JHEPrUU) B pEIICHUU MpodiieM
AKOJIOTMYECKOM, SHEPT eTHUECKOM U MUIIEBOHOE30TaCHOCTH.
KonTponbHas padora Ne 2 «CBoiicTBa HEOPraHMUECKUX BEIIECTBY 2
Paznen 4.Ctpoenue u cBOiICTBa OPraHUYECKUX BELIECTB 11
Tema 4.1. Knaccudukamus, crpoenrne u | OCHOBHOE COlEp)KaHHE
HOMEHKJIaTypa OpraHUYECKUX BEILECTB Teopernueckoe o0y4eHune 1
[Ipeamer opraHuyeckod XuMUHU. B3auMOCBs3b HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB.
XUMHUYECKOE CTPOEHHE KaK MOPSIOK COCIUHEHHS aTOMOB B MOJIEKYyJie OK 01

COIJIACHO UX BaJIeHTHOCTU. OCHOBHBIE IMOJIOKEHUS TEOPUU XUMHUYECKOTO
CTpOEHHUsI OpraHudeckux coeauHeHunid A.M. bytiepoBa. YriepoaHblil
CKEJIeT OpraHNuYecKoil MoJeKkysbl. MoJeKylsipHble U CTPYKTypHBIE
(pa3BepHYThIE, COKpallleHHbIE) XUMUYeckhe (OpMyNbl. 3aBHCHUMOCTb
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CBOMCTB BEUIECTB OT XMMMUYECKOTO CTpOEHHUs MojeKyl. HM3omepus u
u3omMepbl  (CTpyKTypHas, TreoMeTpuueckas  (LHC-TPaHC-U30MEPHUS).
KpaTHOCTh XUMHUYECKOH CBSI3U.

[Tonsatue o ¢yHkuuoHanpHOM rpynne. I[lpuHnunel kiaaccudukanuu
OpraHuYeCcKUX COeIMHEHUN. MexayHapoaHast

HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKIIATYPbl OPraHUYECKUX COCIAUHEHUM.

[MpakTnyeckune 3aHATHSA

HomenkmaTtypa  OpraHM4ecKMX  COCIMHEHUN  OTIEIbHBIX  KJIACCOB
(HachIlIEHHBIE, HEHACBIILICHHBIE U apOMAaTUYECKUE YIIIEBOAOPObI, CIIUPTHI,
(deHombl, anbIeruibl, KeTOHbI, KapOOHOBbIE KUCIOTHI U Jip.) CocTaBieHue
MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJ OPraHUYECKUX BEIECTB
OTAENBHBIX KJIACCOB, WCIOJIb3YsS HX Ha3BaHUSA I0 CHCTEMATHYECKOU
HOMEeHKJaType. Pacuersl  mpocreiimeii  GopMysnbsl  OpraHMYECcKOM
MOJIEKYJIBI,

HCXOJISI M3 DJIEMEHTHOT O cocTaBa (B %).

Tema 4.2.
COEIMHEHUN

CsBolicTBa

OpraHUYECKUX

OcHOBHOE copepKaHue

TeopeTudeckoe od0yueHue

OU3NKO-XMMUYECKUE CBOWCTBA OPraHMYECKMX COEIUHEHUN OTAENIbHBIX
KJ1accoB (0COOEHHOCTH Ki1accu(uKaluu

U HOMEHKJIATypbl BHYTPH KJjlacca;, TOMOJIOTMYECKUH psaa U olmias
dopmyna; u3zomepus; (Qu3MUECKHe CBOMCTBA; XUMHUYECKHE CBOMCTBA;
CHOCOOBI MOJTYYEHU):

- NIpeleabHBIE YIIeBOAOPOABL. I'OpeHre MeTaHa Kak OAWH M3 OCHOBHBIX
HCTOYHHUKOB TeMJja B MPOMBIIIICHHOCTH W ObITy. CBOHCTBAa MPUPOAHBIX
YII€BO0POJIOB, HAXOXKAEHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

-— HeINpeAenbHble M apoMaTtudyeckue yrieBonopoabl. [lommmepusanus
STWJIEHa KaK OCHOBHOE HAIPAaBICEHHE €ro MCHoJb30BaHusA. ['openue
aLETWIEHAa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHM U1 CBAPKU U
PE3KUMETAIUIOB;

-— KHUCJOPOJCOJEp)KalINe COeNUHEHUs (CIUPTHI U TPOCThIe A(UPHI,
(eHOIBI, aNbJIETU Il U KETOHBI, KAPOOHOBBIE KUCIOTHI H X IPOU3BOIHbBIE).
[IpakTHueckoe TpPHUMEHEHHE OSTHJICHIVIUKON, TIUlepuHa, (deHona.
[Tpumenenue gpopmanbaeruia, aleraibIeruia, yKCycHoM KuciaoTel. Mbliaa
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIINECBOMCTBA MbLIA;

- A30TCOIEpIKAIME COCTUHECHHS (AMUHBI 1 aMUHOKUCIIOTHI, OCJIKH).

OK 01
OK 02
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Knaccugukanus u1 ocOOEHHOCTH OpraHMYeCKUX peakuuil. PeakiuoHHbIE
neHTpsl. Panukansl. [IepBOHAYaNbHBICNIOHATHS O TUIIAX W MEXaHU3Max
OpPraHUYECKUX PEaKIUH.

IIpakTHYeckue 3aHATHS

Pemienne 1menodexk mpeBpalleHHil HA TEHETHUYECKYI0 CBSI3b MEXIY
KJIaCCAaMU  OpPraHWYECKUX COEIWHEHHH C COCTAaBJIEHUEM Ha3BaHUU
OPraHUYECKUX COENMHEHUW 10 TPUBUAIBHOM WM MEXIYHApPOIHOU
CHCTEMAaTHYeCKOI

HOMEHKJaType. PenieHue pacyeTHbIX 3ajad IO YPABHEHHSM pEaKUUl C
y4acCTHEM OpPraHWYECKUX BEIECTB.

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabora «IlogydyeHue sTUIEHA U U3YYEHHUE €r0 CBOWCTBY.
[Tonyuenue oTuIeHa W3 JTaHOJA B JIAOOPATOPUM U HU3YYEHHE €ro
¢bu3nyeckux U XUMHYECKHMX  cBOMCTB. (CocTaBlieHHME  peakIHii
MNPUCOCANHCHUA U OKUCJICHUSA HAa MPUMEPC DTUJICHA. Pemenue PaCUYCTHBIX
3aJ1a4 C MCMOJIb30BaHUEM IIJIOTHOCTH I'a30B 110 BOJIOPOAY U BO3AYXY

Tema 4.3. OpraHuueckne BeEIIECTBA B
KU3HEAESITEIbHOCTH YeIOBEKa.
HpOI/ISBOI[CTBO HIIPUMCHCHUE OPraHUYCCKUX
BCIICCTB B IPOMBIINIJICHHOCTH

OcHOBHOE copepKaHue

Teopernyeckoe o0yueHue

buooprannueckue coenuHenus. llpumeHnenue u Ouonoruueckas poJjb
yrieBoaoB. OKHCIEHHE YIJIEBOJOB — HWCTOYHHMK DHEPIMM  JKUBBIX
opranu3moB. O61acTu npuMeHeHns aMHUHOKKCIOT. [IpeBpaiienus 6enkos
numy B opranusme. buonormdeckue ¢yHkuum OenkoB. buonormueckue
¢byHKIMM  KHpoB. Ponb OpraHMveckoil XMMUU BpEIIEHHH MpoOiIeM
MUIIEBOM 0€30I1aCHOCTH.

HyxnenHoBele KUCIOTBHL: cocTaB U crpoeHue. CTpoeHHE HYyKJICOTHIOB.
CocraB nykienHoBbix kuciot (JJHK, PHK). Ponb HykJIeHHOBBIX KHCIIOT B
KHU3HENEATEIbHOCTH OPTaHU3MOB.

IIpon3BOACTBO  OpPraHMYECKUX BELIECTB: IPOM3BOJICTBO  METAHOJIA,
nepepabotka Hedtu. IlomMdTHIEH Kak KPYHHOTOHHAXXKHBIM HPOIYKT
XMMHUYECKOro mnpousBoxactea. I[Ipumenenune stunena. IlpousBoncTtso u
IIPUMEHEHUE KayuyyKa U PE3UHBI.

CuHTETHUECKHE M MCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOICTBA.
IIpakTHueckoe HCIONb30BAHME BOJOKOH. CHHTETHUYECKUE IIJICHKH:
W30JISLMS sl TPOBOAOB, MEMOpPAaHbI JUIsl ONMpPECHEHHUS BOJBI, 3alUTHBIE
TUIGHKU JUIS aBTOMOOWMJIEH, IJIACTBIPH, XUpypruyeckue noss3ku. HoBbie

OK 01
OK 02
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TEXHOJIOTMH JaJIbHENIIETO COBEPLICHCTBOBAHUS IIOJIMMEPHBIX
MaTepHaoB.

Posip  opranuueckoil XuUMUM B pEUIEHUH MpoOJIeM HHEPreTUYECKOu
0€e3011acCHOCTH, B Pa3BUTUU MEAULIMHBI,

CO3/JaHMM  HOBBIX  MaTE€pUaJIOB, HOBBIX  HCTOYHUKOB  DHEPIUH
(ayIbTepHATUBHbBIE UICTOUHUKHU YHEPTUN).

[MpakTnyeckune 3aHATUA

Pemenne NpakTHMKO-OPMEHTUPOBAHHBIX 3aJaHUNM IO  COCTABJICHHUIO
XMUMHUYECKUX PEAKLNM, OTPAKAIOIINX

XMMHUYECKYI0 aKTUBHOCTh OPraHMYECKUX COEAMHEHUN B pa3INyHbIX Cpefax
(mpupOHBIX, OMOIOTHYECKUX, TEXHOTE€HHBIX).

KontponeHas pabora Ne 3. CtpykTypa U CBONCTBA OPraHUYEeCKHX BEILIECTB.

Paspen 5. Kunerndeckue u TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH TPOTEKAHUS XMMUYECKUX PEAKLUI

Tema 5.1. Kunernuyeckne 3aKOHOMEpPHOCTH
IIPOTEKAHUSA XUMUYECKUX PEaKIIUU

OcHOBHOE copepKkaHue

Teopernueckoe od0yueHue

Xumuueckre peaknuu. Kriaccuukanus XUMHYECKHUX PpEaKIHMi: 1o
($azoBOMy cocTaBy (TOMOTCHHBIE U TETEPOTCHHBIE), IO HCIOJIH30BAHUIO
KaTanu3aropa (KaTaJIuTHYECKUE U HEKATaJTUTHICCKHUE).

CKOpOCTh peakiuu, ee 3aBUCHUMOCTb OT pa3iMuHbIX (PaKTOPOB: MPUPOIBI
pearupyromux  BEIIeCTB, KOHIIEHTPAIlMM  pearupyrolx  BeIlecTs,
Temrnepatrypsl  (mpaBuno  Baut-Todda), mnmomamm  peaknuoOHHOU
MOBEPXHOCTH, HAJMYMS KaTanau3aTopa. Ponb kaTanu3aTopoB B MpUpolie U
MTPOMBITIICHHOM TTPOU3BOJICTBE.

DHeprusi akTUBAIMU. AKTHBHPOBAaHHBIN KoMIUIekc. KartammzaTopel u
katamu3. Ponb  katamu3atopoB B IPUPOAE  MIPOMBIIIEHHOM
MIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHS

HSquHI/Ie 3aBHUCUMOCTU CKOPOCTU XUMUYECKOU pC€aKkuun OT KOHLCHTPALlUU
pearupyroInux BEIeCTB U TEMIIEPATYPHL.

JlabopaTopnast paborta Ha BBHIOOD:

JlaboparopHast pabora «OnpeneneHrue 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT
KOHIIEHTPAIIMX pearupyroimx BeliecTBy. KccnenoBaHue 3aBUCHUMOCTU
CKOPOCTH PEaKIUU OT KOoHIeHTpaluu. OnpeaeneHne KOHCTaHThl CKOPOCTH
peaxkiuu rpaduIeCcKUM METOIOM.

JlaGopaTtopHas pabota «OnpeneneHrne 3aBUCHMOCTH CKOPOCTU PEAKIIUU OT

OK 01
OK 02
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Temneparypbe». IccnenoBaHue 3aBUCUMOCTH CKOPOCTH PEAKLUH OT
TemIepaTypbl. PacueT sHeprum akTuBalMK peakiyy.

Pemnienre npakTUKO-OpMEHTUPOBAHHBIX 3aJaHUNl Ha aHaIU3 (aKTOPOB,
BJIMSIOIINX HA U3MEHEHHE CKOPOCTUXUMHUYECKOM pEeaKuu.

Tema 5.2. TepMoauHamMuyeckne
3aKOHOMEPHOCTH TPOTEKAHHUS XUMHUYECKUX
peakIuii.

PaBHOBECHE XMMUYECKUX peaKLUi

OcHOBHOE cofepKaHue

Teopernyeckoe o0yueHue

Knaccudukanuss XuMUYECKMX peaklHil: 1o TemjaoBoMy 3¢ dekty
(3K30TEpMHUUECKHE, PHIOTEPMUYECKHE), 0 00paTUMOCTH (0OpaTHUMbIEe U
HeoOpaTuMbIe). Tennossle 3¢ hexTh XUMHUYECKUX peakuuii.
Tepmoxummnueckue ypaBHeHus. OOpaTuMocTb peakuuil. XUMHUYECKOE
paBHOBECHE U €ro CMEUICHHE 0] JAEWCTBUEM pa3UYHbIX (HaKTOpOB
(KOHLIEHTpalLMsl pPEareHTOB MJIM  NPOAYKTOB  PEAKIUH, JAaBJICHUE,
TeMmiieparypa) Uil CO3[JaHMsl ONTUMAJbHBIX YCIOBUH IPOTEKAHUS
XUMHUYECKUX MTPOI[ECCOB.

[Tonsitue 06 »HTanbnuu W 3HTponuu. DHeprus ['md6ca. 3akon I'ecca u
cieAcTBUS U3 Hero. Ponb cMmerienus

paBHOBECHS B TEXHOJOTMYECKUX MPOLIECCaX.

IIpakTHYyeckue 3aHATHS

[Mpunnun Jlelllatense. BrnusHue pa3nuuHbiXx (QAKTOPOB Ha H3MEHEHHE
paBHOBECHs XUMHUYECKMX peaknMi. 3aKoH JEHCTBYIOIIMX MacCc U
KOHCTaHTa  XMMHYECKOrO0  paBHOBecusa.  PacdeTsl  paBHOBECHBIX
KOHILICHTPALMH pPEArupyrolnX BELIECTB U NMPOAYKTOB peakuuii. Pacuersl
TerIoBoro 3¢ dexra peakuuu.

Pemenne  npakTUKO-OPUEHTUPOBAHHBIX  3aJaHMMl  HAa  NPUMEHEHUE
npuHuuna Jle-IllaTense 114 HaXOXKIEHUA

HAIIPaBJICHUS] CMEIIECHUS PaBHOBECUS XMMHMYECKOM pPEaKLMM WM aHaJIU3
(akTOpOB, BIUSAIOIINX HA CMEIICHHE XUMUYECKOTO pAaBHOBECHSI.

JlabGopaTopHble 3aHATHUA

JlaGoparopHast pabora «l3yueHue BIMSHUSA pa3IUYHbIX (AKTOPOB Ha
CMCIIICHUC XUMHYCCKOI'O PaBHOBCCHU D). I/ICCJ'IGL[OBaHI/Ie BJIMSAHUWA
W3MEHEHUS KOHIIEHTPALUU BEIIECTB, PEAKIUU CPEABl U TEMIIEPATYPhl HaA
CMCIICHUC XHUMHYCCKOI'O PaBHOBECHA. CpaBHCHI/Ie IIOJTYYCHHBIX
Pe3yIbTaTOB C TEOPETUUECKHU MPOTHO3UPYEMBIMU Ha OCHOBE

npuHiuna Jlelllartense.

OK 01
OK 02

Kontponbnas pabota 4. CKOpOCTh XUMHUYECKON PEAKIINN U XUMHYECKOE pABHOBECHE.
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Paznen 6 lucniepcHbie CUCTEMBI

Tewma 6.1. JlucniepcHbie cCUCTEMBI U (PAKTOPBI
HX YCTOWYHUBOCTU

OcHOBHOE COJIepKaHUE

TeopeTuueckoe od0yueHue

Jucnepcubie cuctemsl. Komnouasie cuctemsl. ICTUHHBIE PaCTBOPHI.
PactBopenue kak ¢Qusuko-xumudeckuii mporecc. PactBopel. CriocoObl
IIPUTOTOBJIEHUS pacTBOPOB. PactBopuMOCTS. MaccoBass  nmons
pacTBOpEHHOro BemecTa. lIpenenbHo A0MyCTUMBbIE KOHLUEHTPALUMU U UX
WCIOJIb30BAHUE B OIICHKE IKOJIOTHYECKON 0€30MacHOCTH.

Knaccudukanus qucnepcHbIX cucTeM mo coctaBy. CTpoeHue u (akTopsl OK 01
YCTOMYMBOCTA  JMUCIEPCHBIX  CUCTEeM. Paclo3HaBaHME  MCTUHHBIX OK 02
pacTBOpOB, KOJUIOMAHBIX PACTBOPOB M TIpyOOIMCHEPCHBIX CHCTEM. OK 07
Crpoenne muuesibl. PaccenBaHue cBeTa IpHU HNPOXOXKIAEHUU CBETOBOIO
IIy4yKa 4epe3 ONTUYECKU HEOJHOPOIHYIO cpeny (3¢ dexra
Tunpans).
IIpakTHYeckue 3aHATHSA
Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
Pemienne  NpakTUKO-OPMEHTHPOBAHHBIX  PAacCUETHBIX  3aJaHUMl  Ha
JUCIIEPCHBIE CUCTEMBI, HCIONb3yeMble B OBITOBOM W IPOU3BOACTBEHHOM
JEeATCALHOCTH YEJIOBEKa, C IMO3HIMH DKOJIOTMYECKOM O0€30IMacHOCTH
MOCJIEICTBUN U TPAMOTHBIX peleHui npolieM, CBI3aHHbIX C XUMHUEH.
Tema 6.2. UccnenoBanue cBOMCTB | OCHOBHOE COJIEp:KaHUE
AUCHCPCHBIX CUCTEM JUIA ux JIaﬁopaToprle 3aHATUA
UICHTU(DHUKALH JlabopatopHas pabora «IIpuroroBiaeHrne pacTBOPOBY.
[TpuroroBnenue pacTBOpPOB  3aJaHHOMU (MosIpHOIT)
KOHLIEHTpallMM (C NPaKTUKO-OPUEHTHPOBAHHBIMU BOIPOCAMH),
OIpeAeNeHne CPEabl BOIHBIX PaCTBOPOB. OK 01
JlaboparopHas pabora «ccnenoBaHyue AUCIEPCHBIX CUCTEM. OK 02

HpI/IFOTOBJ'IeHI/IC " U3Yy4YCHUC CBOICTB AUCIICPCHBIX CUCTEM pPa3HbIX BHUOB!:
CyCIICH3UHU, OMYJIbCHH, KOJUIOUJHOI'O pacTBOpA. CpaBHeHI/Ie CBOMCTB
HCTUHHBIX W KOJUIOWJIHBIX pPAaCTBOPOB, BLIABJICHHUC OCHOBHBIX paSJ'II/I‘H/Iﬁ
MCXKY HUMM.

KoutponbHas pabota 5. JlucnepcHbie CUCTEMBI

Paznen 7. KauecTBeHHBIE peakiiy 0OOHAapYKEHUSI HEOPraHUYECKUX U OPraHMYECKUX BEIEeCTB

Tema 7.1. OOHapyxeHHE HEOPraHUYECKUX
KAaTHUOHOB U aHHUOHOB

OcHOBHOE copepKaHue

[pakTHyeckne 3aHATUA
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KayecTBeHHBIE XMMHUYECKHE DPEAKIUH, XapaKTepHbIE ISl OOHapyKeHUs
HEOpPraHWYEeCKUX BelecTB (KaTMOHOB M  aHUOHOB). (CocraBiieHHE
ypaBHEHUH peakiuii oOHapyxeHuss kaTuoHoB [-VI rpynm u aHuOHOB, B
T.4. B MOJIEKYJIIPHOM U MOHHOH Qopmax.

Peakuuu oOHapyX eHHMs HEOPraHMYECKUX BEIIECTB B pPeajbHbIX 00bEKTax
OKpPY’KarOIEH Cpebl.

JlaGopaTopHble 3aHATHUSA OK 01
OO6napyxeHue HeopraHudeckux BemrectB (katmoHoB [-VI rpynn wim OK 02
AHUOHOB) C UCIOJIb30BAHUEM KauE€CTBEHHBIX aHAJTMTUUYECKUX PEAKIIHil.
JlaGopaTopHast paboTta Ha BBIOOD:
1. JlaGopartopHas paboTra «AHAIMTHYECKHE pEaKuuu KatuoHoB [-VI
TpyHID.
[IpoBenenne KaueCTBEHHBIX PEAKIUNA, MCIOJB3YEMbIX ISl OOHAPYKEHUS
KaTuOHOB | rpymnmbl (kanusi, HaTpus, MarHus, amMmmoHus), Il rpynmel Ha
npumepe 6apus, III rpynns! — cBunua, I'V rpynnsl — anoMuHus,
V rpynner — keneza (II m III), VI rpynner — Hukens. OnucaHue
HAOJII0TAaEMBIX SIBJICHUN U COCTaBJICHUE XUMHUYECKUX PEaKIU.
2. JJabopaTopHas paboTa « AHAIMTHYECKUE PEAKIIUH aHUOHOB.
[IpoBeneHre KaueCTBEHHBIX pPEaKLUUH, MCIOJIb3YEMBIX ISl OOHApPYKEHMS
aHWOHOB: KapOoHata, ocdara, cynedarta, cynpduma, HUTpaTa, XJIOpHUIA U
ap. Omnucanue HaOIIOAAEMBIX SBJIEHHM M COCTaBICHME XHMHMUYECKUX
peakiui.
Tema 7.2. OOHnapyxenue opranndeckux | OCHOBHOe coepkKaHHe
BEIIECCTB OTOCIIbHBIX KJIacCOB C HpaKaneCKne 3AHATUA
UCIIOJIb30BAHMEM Ka4€eCTBEHHBIX PEaKIUi KauecTBeHHBIE XUMHUYECKHE PEAKIUHU, XapaKTepHbIe M1 OOHApYXKEHHS
OT/AENBHBIX KJIACCOB OPraHMYECKUX COETUHEHUH: (EHOJIOB, aJbJerujioB,
Kpaxmaja, YKCYCHOM KHCIIOTbI, aMUHOKHUCIIOT U AP.
Jlenatypanus O€JIKOB IpYU HarpEeBaHUU, LIBETHBIE peaKuu OEJIKOB.
CocraBieHre KauyeCTBEHHBIX pEaKUMi OOHApyXEHHMs OpraHUYEcKHX
COEJIMHEHUN OT/ICJIbHBIX KJIACCOB.
JlaGopaTopHble 3aHATHUSA OK 01
OOHapyXxeHHe  OpraHMYeCKUX  COEAMHEHMI  OTHENbHBIX  KJACCOB. OK 02

JlaGopaTopHast pabora Ha BBIOOD:
JlaGopaTopHasi pabora «KauecTBeHHbIE PEaKIMd Ha OTIEIbHBIE KJIACCHI
OpraHUYEeCKUX BeniectB». IIpoBenenne Ka4ECTBEHHBIX peakuu,
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UCTONB3YEMBIX I OOHAapy>KEHUS OPraHMYEeCKUX BEIIECTB Pa3IUYHBIX
KJlaccoB:  ()EHOJIOB, aJBACTHUIOB, Kpaxmasa, YKCYCHOM  KHCIIOTHI,
aMUHOKHUCIIOT, OenkoB u aAp. Omnmcanne HAOMIOMAEMBIX SBICHUU U
COCTaBJICHUE XUMUYECKUX PEAKIIUN U/UITH CXEM.

Jlaboparopnas  pabora  «KadecTBeHHBI  aHadM3  OPraHHYECKUX
COeIMHEHMI 10 (PyHKIMOHAIBHBIM rpymnamy. [IpoBeneHne Kka4eCTBEHHBIX
peakiui, HCIOAb3YyEMBIX U1 PACIO3HABAaHUS OPraHUYECKUX BEILIECTB
OTJETBHBIX KJIACCOB MO (YHKIMOHAIBHBIM TpyNIaM: Ha MpUMeEpe
AMUHOKHUCIIOT U KapOOHOBBIX KHUCIIOT, CIIUPTOB M ()EHOJIOB,

anpJIeTUI0B U KeToHOB. Onrcanre HaOII0IaeMbIX SIBJICHUU M COCTABJICHHE
XUMHUYECKUX PEAKIMI U/UIIH CXEM.

[TpodeccronanbHO-OpUEHTHPOBAHHOE COJlep)KaHue (CoepKaHue MPUKIIaTHOT0 MOAYJIs)

Paznen 8. Xumusi B ObITY U TPOU3BOJICTBECHHOM JIESITEIBHOCTH Y€JI0BEKa

Tema 8.1.
XumMuss B OBITYy W TNPOU3BOJCTBEHHOMU
JIesITeIbHOCTH YEJIOBEKa

OcHOBHOE copepKaHue

IIpakTHYyeckoe 3aHATHE

Dkonoruyeckas 6€30MacHOCTb OCIECTBUI ObITOBOH U
IIPOM3BOJICTBEHHOM /1€ATEIbHOCTH YEJI0BEKa, CBSI3aHHAs C IepepadoTKoi
BEILIECTB; MOMCK U aHAJIU3 XUMUYECKOH HH(POPMALINU U3 PAa3ITHUHBIX
MCTOYHUKOB (Hay4yHas U yueOHO-Hay4IHAasl IUTEPATypa, CPECTBA MaCCOBOM
uHpopMaluu, cetb IHTepHeT u f1pyrue).

Keiico (¢ yuerom Oyayuieit mpodeccroHanbHO 1eATeIbHOCTH ) Ha aHAJIN3
nH(pOpMaIUHU O TPOU3BOACTBEHHOM J1eATEIbHOCTH YeJIOBeKa, CBI3aHHOU C
nepepaboTKOM U MOJTyueHUEM BEIIECTB, a TAKXKe C IKOJIOTUYECKOM
0€3011aCHOCTBIO.

3amwuTa keiica: [IpencraBieHue pe3ynbTaToB peLICHUs KEWCOB
(BBICTYIIJIEHHE C ITPE3EHTaLEN )

OK 01
OK 02
OK 04
OK 07

Pa3nen 9. MccnenoBanue u XuMHU4eCKUi aHalM3 00BbEKTOB TEXHOC(EPHI

15

Tema 9.1. OcHOBBI TaOOPATOPHOM MPAKTHKU
B IIPO()eCCHOHAIBHBIX JIAOOPATOPHSIX.

OcHoBHOE COACPIKAHUC

JlaGopaTopHble 3aHATHA

JlaGopatopHas padota «OCHOBBI J1a00PATOPHON PAKTUKU Y.
JlaGopaTopHass mocyga M XUMUYecKhe  peakTuBbl.  OCHOBHBIC
nabopatopHbie omepanuu. JlabopatopHoe oOopynoBaHue. TexHHKa
0e3011acHOCTH U MpaBuiia paboThl (ITOBeIeHUS) B JJAOOPATOPHH.

IIpakTHyeckoe 3ausiTHE
BrmmosHeHne THUIOBBIX pacdy€ToB IO TEMATUKE OSKCIICPUMCHTA (BI)IXO)I

OK 01
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NPOJIYKTa peaKIMH, Macca HABECKH, 00beM pactBopuTteisi). OOpaboTka
JTaHHBIX, aHAM3 M OICHKA WX JOCTOBEPHOCTH (BBIYHCICHUE CPEIHErO
3HAYEHHS IKCIEPUMEHTAIBHBIX JIAHHBIX, TOrpemHocTn). [IpencrasicHue B
pa3IM4HO (popMe pe3ynbTaToB IKCIEPHMEHTA

(Tabmuua, rpaduK, OTYET, JOKJIAT, TPE3CHTAIIHS)

Tema 9.2. XUMAYECKUI aHaIm3
TEXHUYECKUN BOIBI

OcHOBHOE cofepKaHue

Teopernueckoe odyueHue

Ha3nauenne texHuuyeckod BOAbl. TpeOoBaHUS K TEXHUYECKOH BOJE IO
rpymnnaM notpedieHusl.

KadecTBO TEXHMYECKOM BOABI pa3HbIX BUJOB. XUMHUYECKUN aHAIU3 U
MIPOM3BOACTBEHHBIA KOHTPOJb COCTaBa TEXHUYECKOW Boabl. CyIIHOCTH
METOa TUTPOBAHHS.

AHanM3 TEXHUYECKOM BOABI HAa JKECTKOCTb M JIpyrHe IMOKa3aTelu.
KucnotHocTh M 1mienouHocts Boabl. OmpeneneHue oOmiel W CBOOOIHOM
HIEJTOYHOCTH (KHMCIOTHOCTH) METOJIOM TUTpoBaHus.pH cpeanl 1 METONbI €€
ONpEAEICHHUS.

’KecTKkOoCTh BOJBI M1 METO/BI €€ ONPEICIICHHUS.

JlaGopaTopHble 3aHATHUA

HccrnenoBanne XUMHYECKOIO CcOCTaBa Npo0 TEXHUYECKOHW  BOJBI.
JlaGopaTopHas paboTta Ha BBIOOD:

JlaGopatopHas paboTa «OnpeneseHne XJIOPUIOB METOAOM TUTPOBAHMS B
TEXHHUYECKOM BOJIC». OHp CACIICHUC XJIOPUA-UOHOB MCTOAOM
apreHTOMEeTpuu C (PUKCHpPOBAaHMEM KOHIIA TUTPOBAaHMA MO MeToxy Mopa
(ocamuTenbHOE TUTPOBAHHE).

JlaGopatopHas pabota «OmpeneneHue >XECTKOCTH TEXHHYECKOH BOJbI
METOIOM  TUTpoBaHUsAM.  KoMmiekcoHoMeTpudeckoe — onpejesieHue
KECTKOCTH (CyMMBbl MOHOB KaJlbl[Usi M MarHusi) B cpele aMMOHMMHO-
amMuauHoro OydepHoro pactBopa (pH 9-10) mno o6pazoBanuio ¢
TpusoHoMbManoarcconnnpoBaHHBIX

KOMIIJICKCHBIX COECMHEHUH.

OK 01
OK 02
OK 07

Tema 9.3. XumMuueckuii aHaJlu3 BO31yxa

OcHOBHOE COJIepKaHHUE

TeopeTuueckoe od0yueHue

XUMHUECKHI CcOCTaB atMoc(epHOro BO3ayXa, BO3ayXxa pabodyel 30HBI.
Bpennsie BeliecTBa U MpUMecH B BO3J1yX€ JKUJIBIX TOMEIICHHH, B BO3IyXe
paboueii 30HBL. HopmaTwBHBIE JOKYMEHTHI. llocnmencTBus BO3IEHCTBUS
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BBICOKOM KOHIOCHTpAaMU YIJICKUCIIOTO TI'a3a Ha OpraHu3M 4YCJI0OBCKaA.

MeponpusaTus 10 CHUKEHUIO YPOBHS 3arPsA3HEHHOCTH OK 01
BO3JIyXa UCCIEyEMON KOMHATHI. OK 02
IIpakTHyecKoe 3aHATHE OK 07
['urnennueckasl omeHKa CTEMEHW 3arps3HEHUs BO3AyXa TOMEIICHUS Ha
OCHOBE  COMOCTABJICHHWsSI  KOHIIEHTpAallMM  JTUOKCHUIA  yriepoga C
COOTBETCTBYIOIIUM F'UHTMEHUYECKUM HOPMATUBOM.
Pemenue npakTuko-OpueHTUPOBAHHBIX TEOPETUUECKHUX 3a/IaHUM Ha pacuer
KOJIMYECTBA BEIIECTBA,
KOHIIEHTpAIMi BPEAHBIX MpUMeEce B aTMoc(epHOM BO3AYyXe U BO3AYyXe
OMEIICHUH.
JlabopaTtopHble 3aHATHS
JlaboparopHast pabota «OrmpeneneHue COAEpKaHUS YIJIEKHCIOro rasa B
BO3/yXe MOMEIEHUs dKcIpecc- MeTogom». VccaenoBanue mpod Bo3ayxa
paboueii 30Hb1. Onpeenenne coaep KaHus yriaeKuciIoro ra3a B BO3Iyxe
MTOMEIICHHS YKCIPECC-METO/IOM.
Tema 9.4. Xumunueckuil ananmu3 1npoO | OCHOBHOE conepKaHue
MaTepuagoB CTPOUTEIBHO- | TeopeTnueckoe 00yueHue
pECTaBPAI[MOHHON JIEATENBHOCTH U [u3aiiHa | Kinaccuukanuss — MaTepUaloB,  HCHONL3YEMBIX B CTPOMTEIBHO-
pECTaBpaIllMOHHON JEATEIBHOCTH 1O COCTaBy, WX Ha3HAauYe€HUE U
NpUMEHEHUEe.  XUMHYECKMM  aHaau3  MaTepHajioB  CTPOUTENIbHO-
pECTaBpALMOHHON  JIE€SATEABHOCTA M Ju3aiHa. XUMHYECKHHA COCTaB
MMUTMEHTOB, KPAaCHUTEJEH, BSDKYIIMX CMecei, 0COOCHHOCTH WX CBOWCTB H
NpUMEHEHUsT B NpOQEecCHOHAIbHOM  jJedrenbHOCTH.  Bemectsa, OK 01
HCIOJIb3yEMbI€ B KAUECTBE MUTMEHTOB U OK 02
CBs3ylOIMX MarepuanioB. HMcropuueckas chnpaBka. CoBpeMEHHbIE OK 07

MaTCpUaJIbI.

IIpakTHuyeckoe 3ansiTHE

KayecTBeHHBII M  KONMYECTBEHHBIM  COCTaB Mpo0d  MaTepHaloB
CTPOUTEIBLHO-PECTaBPaLl1OHHOU N EATENIbHOCTH u JU3aiiHa.
Knaccugukanus Kpacok Mo yKpbIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTH
OT HCIOJB3YyEMBIX IUIMEHTOB WM CBS3yHOIMX BemiecTB. OmnpenencHue
COCTaBa KpAacOK Ha COAEpP)KaHUE MHUKPO U MAaKpOdJIEMEHTOB. PeleHue
MPAaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN 0 XMMHUYECKOMY aHalu3y Npod
MaTepHaJIOB CTPOUTEIBHO-
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peCTaBpaHHOHHOﬁ JIeATENIbHOCTH U AU3aiiHa.

JlaGopaTtopHble 3aHATHUSA

HccnenoBanue MaTepralioB CTPOUTEIBHO-PECTABPALIMOHHON e TEIbHOCTU
u au3aiina. JlaboparopHas paboTa Ha BBIOOD:

JlaGopaTopuast paborta «M3roToBneHue Kpacok (mMogdOp MUTMEHTOB H
CBSI3BIBAIOIIUX BEHIECTB)». VcciemoBaHue TMPUPOTHBIX MHHEPAJIOB,
MOJIyYCHHE TUTMEHTOB IIyTEM XUMHUYECKUX pEaKIUi, OmpeaeiicHue
CBS3YIOIIMX MarepuanoB. CpaBHEHHE YKPBIBUCTOCTH U MPO3PAYHOCTH
MOJIYYEHHBIX KPaCOK MyTEeM HAaHECEHHS UX Ha JIUCT OyMaru.

JlabopaTopnasi paborta «lccrnemoBanue CBOMCTB BSDKYIIMX BEIIECTB Ha
MIPUMEPE TUIICAY.

OnpeneneHue CKOPOCTH CXBaTbIBAaHMUS MPUPOAHOIO U CTPOUTEIBHOIO
runca. PakToppl, YCKOpSIOIIME W  3aMENJISAIOIIME  CXBaTbIBaHUE
MPUPOAHOTO THICA. [UIICOBOE TECTO, TEMIlEpaTypa €ro 3acThIBaHHS.
CpaBHEHHE CKOPOCTH CXBAThIBAHUS MPUPOJHOTO U CTPOUTEIILHOTO THUIICA,
ompezaeneHue  (PaKTOpoB, BIHUSIOMKMX HAa  CKOPOCTh  CXBAaTHIBAHHS
CTPOUTEJIBHOr O THUIICA, ONPEEICHUE TEMIIEPATyPhbl 3aCTHIBAHUS THIICOBOI'O
TecTa.

Tema  9.5.
TEXHOChEpbI

Wccnenosanue

00BEKTOB

OcHoBHOE coiepkaHue

Teopernueckoe o0yuenune

Y4eOHO-uCCIeN0BaTEILCKUIT TPOCKT B 00JIACTH HMCCIIEIOBAHUS OOBHEKTOB
texHochepsl. O630p TeM yueOHO-

HUCCIICA0BATCIbCKUX IMPOCKTOB. AHFOpI/ITM BBIIIOJIHCHUA IPOCKTA.
Omnpenenenne mpoOneMbl HccleqOoBaHMsA. MeTonbl IMOHMCKa, aHalIM3a M
00paboTKK HH(OpPMAIIMH O TPOEKTE B pa3IMYHBIX UCTOYHUKAX.

IIpakTH4Yeckoe 3aHsATHE

OO0ocHOBaHME aKTyaJIbHOCTH BBIOpaHHON TeMbl. BbIsBieHHE NpoOseMBbl
uccienoBanusa. Bei6bop 00bEKTOB M MeTOAOB HccienoBanus. [locraHoBka
nesned M 3agad uccienoBaHus. OmnpeneneHue MPOAYKTa MCCIEIOBaHUS.
Omnpenenenue 3TaloB U COCTABJICHUE MJ1aHA UCCIIEAOBAHMSL.

3amuTa npoekta: IIpeacTtaBieHue pe3yJbTaTOB BBINOJHEHUS Yy4yeOHO-
UCCIIEIOBATEIbCKUX MPOECKTOB

(BBICTYIIJICHUE C TPE3CHTAIEN).

JlaGopaTopHble 3aHATHUSA
HccrnenoBanre mpeniokeHHO0 OO0bEKTa Ha KUCIOTHOCTh, MIETOYHOCTH,

OK 01
OK 02
OK 04
OK 07
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XUMHUYECKUN COCTaB  (3arpsA3HUTENM, MaKpO- M  MHKPOIJIEMEHTHI).

OOpaboTka pe3yinbpTaToB HccienoBanus. ONeHKa KauecTBa HCCISNYEeMOro
00BEKTa

HUCXO0OA U3 PE3YJIbTATOB XMMHWYCCKOI'O aHaJIn3a

IIpomeskyTouyHast arTecTanus M0 JUCHMILVIMHE (IK3aMEH)

Bcero

72
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3.YYEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE ITPOT'PAMMBI YYEFHOM TUCIATIIAHBI.
3.1. YcaoBus peaju3anum NporpaMMsbl 001eo0pa3oBaTeIbHOM U CIUTIJIHHBI .
TpeGoBaHusi K MUHMMAJIBHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00€eCIIeYeHHUIO.
Jns peanuzanuy OpOrpaMMbl JUCHMIUIMHBIL JIOJDKHBL OBITH MPEAYCMOTPEHBI CIEAYIOIINE
CrielabHble TOMEIIEHHs: Yy4YeOHbI KaOMHET XUMHUHM W/WIM Y4eOHOH XUMHYECKOU
nabopaTopuu.
OOGopynoBanue yuyeOHOro Kad0umHeTa (HaryIAgHbIE MOCOOMS): HAOOPBHI IIAPOCTEPIKHEBBIX
MoJielIe MOJIEKYJ, MOJENN KPHUCTAIIMUECKUX PEHIETOK, KOJUIEKIUU MPOCTBIX U CIOXNKHBIX
BEIIECTB W/MJIM KOJUIGKIIMH IIOJIMMEPOB; KOJUIEKIUS TOPHBIX TMOPOA W MHUHEpaJoB, TabiHIa
MenpeneeBa, yaeOHble (pUIBMBL, IIM(POBBIE 00pa30BaTEIbHBIE PECYPCHI.
TexHuueckue cpeacTBa 00y4eHHsi: KOMIIBIOTEp C yCTPOMCTBAMM BOCIHPOM3BEIEHHUS 3BYKa,
MIPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAaHOM, MYJIbTUMEAHNIHAS 10CKa, yKa3Ka-TIpe3eHTep AJs
MpE3EHTAIUM.
ObopynoBanue Jadoparopud M padouynMx MecT JAdOPATOPMHU: MEH3YPKH, MUIETKU-
KareJabHUIIBI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, IJIAHII EThI
JUId KallelbHBIX peaklUui, (uibTpoBajibHas Oymara, IPOMBIBaJKH, CTEKJISHHBIE MPOOUPKH,
pe3uHOBbIe TPOOKH, (OHAPUKH, HAOOpP pEAKTUBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI IS
npoOHPOK;MEpHbIE IIMIUHAPBI, BOPOHKU CTEKJISIHHBbIEC, BOPOHKH JIE€JIUTEIbHbIC IUIMHIPUYECKUE
(50-100 mu), cTynku ¢ mecTUKoM, (haphopoBbie YaIKH, MUHIIETHI, QUIBTPHI OyMaXKHBIC, BaTa,
Mapisi, 4acoBbIE CTEKJa, AJICKTPOIUIMTKU, J1a0OpaTOPHBIE IITATUBHI, CIHPTOBBIC TOPEINKH,
CIUYKH, TPUOOP JJIsI TIOYUYEHHS Ta30B (MJIM MpoOUpKa ¢ ra300TBOJHON TPyOKOIi), mepiKaTen
JUI IPOOMPOK, CKIISTHKU JJIi XpaHEHUsl PEaKTHUBOB, pa3daTOUYHbIE JIOTKU; XMMHUUECKUE CTaKaHBI
(50, 100 1 200 mu);mmaTeny; TUHUETHl; TUTeJIbHBIE IIUIILbI, CEKYHA0MEpHI (TaiiMepsl), MEpHbIE
npobupku (Ha 10-20 mu1) u meprble konObl (25, 50, 100 u 200 mu), BoasHas OaHs (WM
TEPMOCTAT), CTEKISHHBbIC MAJTOYKH; KOHWYECKHe KoyObl s TutpoBanus (50 um 100 wmu);
UHIVKAaTOPHBIE TOJIOCKM [uIsl omnpeneineHuss pH U cranpapTHas WHAMKATOpHAsl INKAJIa;
yYHHUBepcaIbHbII HHAUKaTOD; nuneTky Ha 1, 10, 50 ma (unmu no3zatopsl Ha 1, 5 u 10 M), 6ropeTku
JUI TUTPOBaHUS, MeauImHCKue mmpuibl Ha 100—150 mi1, naGopaTopHble W/UIIN aHATUTHYECKHE
Bechl, pH-MeTphl, cynmibHbIN Kad, U ap. JabopaTopHOe 000pyI0BaHUE.
HNudopmannonHoe odecneyeHne peaTu3aluu NPpOrpaMmsl.
Jis peanu3anuu nporpaMMbl OMOIMOTEUHBIH (DOHJT 0O0pa3oBaTENbHOW OpraHU3aLUMU JOKEH
UMETh TIeYaTHBIE W/WIM DJCKTPOHHBIE 0Opa3oBaTeNbHBIE W WH(GOPMAIMOHHBIE PECYpCHI,
pEeKOMEHI0OBaHHbIE JJIsl MCIOJB30BaHUS B 00pPa30BaTEILHOM IIPOIIECCE, HE CTapIle IMSITH JET C
MOMEHTA U3JAaHUsl.

JIUTEPATYPA
1. Eropos, A. C. Xumus mis koutemken : yaeonoe mocodoue / A. C. Eropos. - PocToB-Ha-
Hony : ®enukc, 2018. - 559 c. - (Cpemnee mnpodeccrnoHaabHOe O0Opa3OBaHHUE).

https://znanium.com/catalog/product/908852 (3DsaekTpoHHast OMOIMOTEUHAS CHCTEMA)

2. Taopuemsta O.C., OctpoymoB W.I. Xumms nns mnpodeccwii W crnenuarbHOCTEH
TEXHUYECKOTOnpopuiis: yaeOHUK IS CTYH. YUpexAeHud cper.npod. odpa3oBanus. —
M., 2018.

3. Tabpuensn O.C., OctpoymoB U.I'., Octpoymosa E.E. u np. Xumus mis npodeccuii u
CIeLHaJIbHOCTE €CTECTBEHHO-HAYYHOI0 Npoduis: y4eOHUK JUISl CTYA. YUPEKIACHUM
cpen.npod. oopazoanuss. — M., 2018.

4. TabpuensH 0.C, OctpoymoB n.r., CnankoB C.A., Jlopodeena
H.M.IIpakTtukym:y4e6.mocoouemis CTy. YIpexKaeHui cpe. mpod. oopazoBanus. — M.,
20109.

5. T'abpuensia O.C., JIpicoBa I'.I'. Xumus.TecTbl,3a1auu U yrnpaxHeHUs:y4e0.mocodoue s
CTYI.yUpeXIeHui cpel. mpod. oOpazoanus. — M., 2018.

6. Epoxun FO.M., KoBanea U.b. Xumus 11 npodeccuii u criennaabHOCTEH TEXHUYECKOTo
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https://znanium.com/catalog/product/908852

MECTECTBEHHO-HAYYHOro mpoduiel: ydyeOHHMK IS CTyA. YYpeKIeHH cpen.nmpod.
obpaszoBanms. — M., 2018.

7. Epoxun HKO.M.COOpHUK  TECTOBBIX  3aJaHUH  TIO
CTYI.yupexacHuicpen. npod. oopasopanus. — M., 2019.

XUMUU:y4eO.mocodue s

4. KoHTpOJIb M OLIEHKA Pe3y/1bTAaTOB 0CBOCHUS 00111€00pa30BaTeIbHON JUCHUIINHBI

KoHTpons 1M oueHKa pe3ynbTaToB OOy4YEHHS OCYILIECTBILSIETCS MpPENoJaBaTelieM B IIpolecce
MIPOBEJCHNUS TNPAKTUUECKUX 3aHATUH M J1abOopaTOpHBIX pPabOT, TECTUPOBAHMS, a TaKKE
BBIIIOJIHEHHUST  OOy4YalOIMMUCS  HMHAUBUIYaJbHBIX  3aJaHUM, MPOEKTOB, HCCIEI0BaHUI.
PesynbpTatel 00ydeHHS OMNpPEAENAIOT, 4YTO OOydYarolluecss JOJDKHBI 3HaTh, IOHUMATh U
JEMOHCTPUPOBATH MO 3aBEPLICHUN U3Y4EHUS IUCLIUIUINHBI.

Jis  GopMupoBaHUs, KOHTPOJIS M OLEHKU pEe3yJbTaTOB OCBOEGHUS Y4YEOHOH JUCLMIIIMHBI
HCIOJIb3YEeTCS CUCTEMA OLEHOYHBIX MEPOIPUSITUI, IPEACTaBIIOIas COO0N KOMIIEKC Y4eOHbIX
MEpPOIPUITUH, COIVIACOBAHHBIX C pe3yJbTaTaMM OOY4YeHUS U CPOPMYJIUPOBAHHBIX C YUETOM

OI'OC COO (npenmerHsie pe3yabTaTsl o gucuunianie) u PI'OC CIIO.

Monynb / Paznen
No / Tema PesynbTaT 00yueHus OneHOYHbIE MEPONTPUSATUS OK
I OCHOBHOI MOy JIb
1 Paznmen 1. dopmynupoBaTh 6a30BbIE
OcHOBBI MOHSTHS ¥ 3aKOHBI XUMHUH
CTpOEHUs
BEIECTBA
1.1 Crtpoenue CocraBisiTh XUMUYECKHE Tect «CTpoeHue aToMoB OK 01
aTOMOB bopMyIbl coeTMHEHUH B XUMHUYECKUX DJIEMEHTOB U
XUMHUYECKUX COOTBETCTBHH CO MIPUPOJIa XUMUYECKON CBA3M.
AIIEMEHTOB U CTETIeHbIO OKUCIICHUS 3amauu Ha cOCTaBICHHE
npupozaa XUMHUYECKUX 3JIEMEHTOB, XUMHYECKUX PopmMyT
XUMHUYECKOM MCXOJISl U3 BAJIGHTHOCTH U | ABYXaTOMHBIX COCTMHEHUM
CBA3U AJIEKTPOOTPULIATENBHOCTH | (OKCHAOB, CYJIb(MHI0B,
TUAPUJIOB H T.II.).
1.2 Ilepnonnuecknii | Xapakrepu3oBaTb IIpaktuko-opuentupoBanusie | OK 01
3aKOH M Ta0/MIla | XMMHYECKHE DIEMEHTHI B | TEOpeTUYECKUE 3aJaHus Ha OK 02
AN. COOTBETCTBHM CHX XapaKTepu3aluo XUMUYECKUX
MenneneeBa MOJIOXKEHUEM B sreMeHToB: «MeTanmnueckue /
HNEepUOINYECKOM cucTeMe | HeMeTaJIMuecKHe CBOMCTBA,
XUMHYECKUX JIEMEHTOB AJIEKTPOOTPULIATENBHOCTD U
A.N. Menneneera CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE CUX
AJIEKTPOHHBIM CTPOECHUEM U
MOJIO’KEHUEM B
MIEPUOINYECKON
CHCTEME XUMHYECKHX
anemeHToB JI.M. MeHnneneeBay.
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Paznen 2.
XUMHYECKHE
peakuuu

CocraBisATh ypaBHEHUS U
CXEMbl XUMUYECKHX
peakuuit

Kontponpnas pabora
«CTpoeHue BelecTsa U
XUMHUYECKUE PEAKLINN

2.1

Tunel
XUMHUYECKUX
peakuit

CocTaBisiTh peakiuu
COCIIMHCHHUSI, Pa3JIOKCHHMS,
oOMeHa, 3aMeEIeHu,
OKHCIIUTEIIbHO-
BOCCTaHOBUTEILHEIC
pEeaKIuy U peakinu
KOMILJIEKCO0Opa30BaHUS
(Ha mpumepe
TUJPOKCOKOMITJIEKCOB
AJFOMUHUS U ITUHKA) C
y4acTHEM
HEOPraHWYECKUX BEIIECTB

1. 3agauu Ha cOCTaBIIEHHE
YpPaBHEHUI peakInil:
COEJIMHEHUSI, 3aMEeLICHUS,
pasnoKeHus, 0OMeHa 1
peaKnuii ¢ yyacTueM
KOMIIJIEKCHBIX COCTUHEHUH (Ha
npumepe
TUAPOKCOKOMITIIEKCOB
QTIOMHUHUS U IMHKA);
OKHCJIUTEIILHO-
BOCCTAaHOBUTEIBHBIX PEAKITUI
C UCIIOJIb30BAHUEM METO/IA
AJIEKTPOHHOTO OaslaHca;

C Y4aCTHEM KOMIUJIEKCHBIX
COeIMHEHUH (Ha mpumepe
TUAPOKCOKOMIIJIEKCOB LIMHKA U
AJTIOMUHUA).

2. 3amauu Ha pacyer
KOJIMYE€CTBEHHBIX
XapaKTePUCTUK TIPOIYKTa
PEaKIuu COCTUHEHUS;
MAacCOBOH MJIM O0OBLEMHOM JOJIN
BBIXO/Ia IPOAYKTa peaKuu
COEUHEHHUS OT TEOPETUUYECKU
BO3MOYKHOT'0; 00bEMHBIX
OTHOIIICHHI1 Ta30B;
KOJIMYE€CTBEHHBIX
XapaKTePUCTUK UCXOTHBIX
BEIIECTB U IPOYKTOB
peakiuu; Maccol (00beM,
KOJIMYECTBO BEIIECTBA)
MIPOAYKTA PEAKLUH, €CIIU OJHO
13 BEIIECTB JIaHO B BUJE
pacTBOpa ¢ ONPENEICHHON
MAaCCOBOM J10JIen
PacTBOPEHHOT'O BEIIECTBA.

OK 01

2.2

DIEKTPOIUTHYEC
Kas
IHUCCOLAIUS U
HOHHBIM 00OMEH

CocTaBisTh ypaBHEHUS
XUMHYECKUX PEaKIIHH
WOHHOT'0 0OMeHa ¢
y4acTHEM
HEOPraHWYECKUX BEIICCTB

3azaHus Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U MOHHBIX
peaKuuii ¢ y4yacTUEM OKCHJIOB,
KHCJIOT, OCHOBAHUM U COJICH,
VMOHHBIX pEeaKLUi TUAPOIN3a
COJIEH, YCTaHOBJICHUE
WU3MEHEHUS KUCIOTHOCTU
Cpensl.

JlaboparopHas pabora
«Peaknuu ruaponusay.

OK 01

Pasnen 3.
Crpoenue u
CBOMCTBa

UccnenoBath cTpoeHne u
CBOP’ICTBa HeopFaHI/I‘ICCKI/IX
BEIIECTB

KonrtponpeHas pabora
«CBOIICTBa HEOPraHUYECKUX
BEIIIECTB»
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HCOPraHN4CCKUX
BCIICCTB

3.1

Krnaccuduxanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHMYECKUX
BCIIICCTB

Knaccuduuuponatsb
HEOpraHUYecKHe
BEIICCTBA B COOTBCTCTBUHU
C UX CTPOCHHEM

Tect «<Homenknatypa u
Ha3BaHUE HEOPraHUYECKUX
BELIECTB UCXO/S U3 UX
XUMHYECKOH (pOpMyIIbl WiH
COCTaBJIEHUE XUMHYECKOU
(hOpMYITBI UCXOI U3 HA3BAHUS
BEILIECTBA 1O MEXYHAPOIHOU
WJIA TPUBUATBHOMN
HOMEHKJIAType».

3agaun Ha pacueT MacCoOBOM
J07H (MaccChl) XUMHYECKOTO
sIieMeHTa (CoeTUHEHHS) B
MoJIeKyJie (cMech).
IIpakTnyeckue 3agaHus 1Mo
KJIacCH (pUKaIuu,
HOMEHKJIATYyp€ U XUMUYECKUM
dbopmMynamM HEOPraHUIECKUX
BELECTB Pa3JIMYHBIX KJIaCCOB.
[Ipaktuueckue 3agaHus Ha
ONpeIeNICHNE XUMUYECKOM
AKTHBHOCTH BEILIECTB B
3aBUCUMOCTH BU/JIA
XUMHUYECKOM CBSI3U U THUIIA
KPUCTAJIIMYECKON PEIIETKH.

OK 01

3.2

dusuko-
XUMHUYCCKUEC
CBOMCTBa
HeopFaHquCKHX
BCIIICCTB

YcranaBiauBaTh
3aBUCHUMOCTb (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHMYECKUX BEIIECTB
OT CTPOEHHS ATOMOB U
MOJIEKYJI, & TAKXKE THUIA
KPUCTAJUINYECKON
peueTkn

1. Tect «OcobeHHOCTH
XUMHWYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAaHHUH,
aM(OTEPHBIX TUIPOKCHIOB U
COJICH».

3aaHnsa Ha COCTaBICHUE
YPaBHEHUI XUMHYECKUX
pEaKIuii ¢ y4acTHeM MPOCTHIX
Y CJIO’)KHBIX HEOPTaHUYECKUX
BEIIECTB: OKCUJIOB METaJIOB,
HEMETAJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHMYECKUX
KHCIIOT, OCHOBAaHUH U
aM(OTEPHBIX THIPOKCHJIOB,
HEOPraHUYEeCKUX COJIeH,
XapaKTEepU3YIOIUX UX
CBOMCTBA M CIIOCOOBI
MTOJTY4CHHUS.
[IpakTKO-OpHEHTUPOBAHHBIC
TEOPETUYECKHE 3a1aHUS HA
CBOMCTBA U MOJYYEHUE
HEOPraHWYECKUX BEIICCTB.
JlabopaTopnas pabora
«CBolicTBa METAIOB B
HEMETAJIJIOBY.

OK 01
OK 02
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3.3 [TponsBoacTBoO Ob6ocHoBbIBaTh 3HaueHne | [Ipaktuko-opuentupoBannsie | OK 01
HEOPraHWYECKUX | U IPUMEHEHHUE 3aJ1aHM 110 COCTABJICHUIO OK 02
BEIIECTB. HEOPraHWYECKUX BEIIECTB | XMMHYECKHUX pPEeaKLUi ¢
3HaueHue u B OBITOBOH U y4acTHEM HEOPraHUYECKUX
IIPUMEHEHUE B IIPOM3BOACTBEHHOI BELIECTB, UCI0JIb3YEMBIX IS
OBITY U Ha JESITEIbHOCTU Y€ENI0BEKA UX UIeHTU(UKALUU U
MIPOM3BOICTBE uX (U3UKO-XMMHYECKUMHU | MPOMBIIIJIEHHBIX CIOCOOOB

CBOMCTBaMU IIOJIYYEHUS.

4 Paznen 4. Uccnenosarts crpoerne u | KonTponbHas pabora
Crpoenue u CBOMCTBA OPraHUYECKUX «CTpoeHue U CBOMCTBA
CBOMCTBa BEILIECTB OpPraHUYeCKUX BEIECTB
OpPraHUYECKUX
BEIIECTB

4.1 Knaccudukanus, | Knaccupunuposats 3azaHus Ha COCTaBJICHUE OK 01
CTPOCHHE U OpPraHWYECKHUE BEIECTBA B | Ha3BaHUN OPraHU4ECKUX
HOMEHKJIaTypa COOTBETCTBHHM C UX COEAMHEHUH 110 TPUBUAJIBHOU
OpPraHUYECKUX CTPOEHUEM WA MEXyHapOIHOMN
BEILECTB CHUCTEMaTU4ECKOU

HOMEHKJIAType.

3ajiaHus Ha COCTaBJICHUE
IIOJIHBIX U COKPAILLIEHHBIX
CTPYKTYPHBIX (GOpPMYJI
OpPraHUYeCKUX BEIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3amauu Ha onpeneseHue
npocreiei GopMyJibl
OpraHUYECKON MOJIEKYIIBI,
UCXO/IS U3 3JIEMEHTHOT O
cocrtaBa (B %).

4.2 CaolicTBa YcranaBiauBaTh 3azaHus Ha COCTaBJICHUE OK 01
OpPraHU4eCKUX 3aBHCUMOCTH (PU3HKO- YPaBHEHUN XUMHYECKUX OK 02
COCIMHECHUN XUMHUYECKUX CBOMCTB peaKLuil ¢ ydacTHuEM

OPraHn4CeCKrUX BCHICCTB OT
CTPOCHUA MOJICKYJI

OpPraHMYECKUX BEIIECTB HA
OCHOBAaHHH MX COCTaBa U
CTPOEHHUSI.

3azaHus Ha COCTaBJICHUE
YpaBHEHUI XUMHYECKHX
peaKuuid, HIUTFOCTPUPYIOIIUX
XUMUYECKUE CBOKCTBA C
Y4€TOM MEXaHU3MOB
MIPOTEKaHUs JAHHBIX peakuil
Y TEHETUYECKOU CBSI3U
OPraHMYECKUX BEIIECTB
Pa3HBIX KJIaCCOB.

Pacuernslie 3agauu o
YPaBHEHUSIM pEaKIUil C
y4acTHEM OPraHMYeCKHX
BEIIECTB.

JlabopaTopnas pabora
«ITonyyenue sTusIeHa U
W3YYEHHE €r0 CBOHCTBY.
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4.3 Opranunueckue O6ocHoBbIBaTh 3HaueHue | [Ipaktuko-opuentuposanusie | OK 01
BEILIECTBA B Y IPUMEHEHUE 3aJlaHus 110 COCTABIICHUIO OK 02
JKU3HENIEATEIILHO | OPraHWYECKUX BEIIECTB B | XUMUYECKUX PEAKIIHI C
CTH YeJIOBeKa. OBITOBO U y4acTUEM OPraHUYeCKUX
[Tpon3BOACTBO U | MPOU3BOJICTBEHHOU BEIIECTB, UCMOJIb3YEMBIX JJIsI
IPUMEHEHUE JeSITEeIbHOCTU YeNTOBEKa uX uAeHTU(UKAINH B OBITY U
OpPraHUYECKUX X PU3UKO-XUMUYECKUMH | TTPOMBIIINICHHOCTH.

BEIIECTB B CBOMCTBaMU
MIPOMBITINIEHHOCT
u

) Paznen 5. UccnenoBats paBHoBecue | KontposibHas pabora
Kunernueckue 1 | U CKOPOCTb XUMUYECKUX «CKOpPOCTh XUMHUYECKON
TEPMOJIMHAMHYE | PEaKIUi PEAKIINU U XUMHYECKOE
C KHeE paBHOBECH E»
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHUYECKUX
peakuuin

5.1 Kunernueckue HccnenoBath BIUsIHUE 1. JlabopatopHas paborta Ha OK 01
3aKOHOMEPHOCTH | KOHLIEHTpAIMU BBIOOD: OK 02
MPOTEKAHUS pearupyronmx BemecTs 1 | «Onpenenenue 3aBUCUMOCTH
XUMHUYECKUX TeMIepaTypbl HaA CKOPOCTh | CKOPOCTH PEAKIIUH OT
peaxui XUMHUYECKUX PEaKINit KOHIIEHTPAI[UU Pearupyronmx

BEIIECTBY;

«OmnpeneneHne 3aBUCUMOCTH
CKOpPOCTHU PEAKIUH OT
TEeMIepaTypb».

2. IIpakTuxo-
OpPUEHTHUPOBAHHBIC
TEOPEeTUUYECKUE 3aaHus Ha
aHanmn3 (pakTOPOB, BIMSIOMIUX
Ha U3MEHEHHUE CKOPOCTH
XUMUYECKON pEAKLINH.

5.2 Tepmonnnamuue | MccienoBath BIUSIHUE 3agauun Ha pacuersl TemioBbix | OK 01
C KHeE W3MEHEHUS KOHIEHTpAauH | 3(HEeKTOB XUMUYECKUX OK 02
3aKOHOMEPHOCTH | BEIECTB, PEaKIUU CPeAbl | peakuuil ¥ onpeneneHue Tuna
MPOTEKAHUS U TEMIIEPATyphl Ha peakuuu (1o TEIOBOMY
XUMHUYECKUX CMEIIEHN e XUMHYECKOTO a3 dekTy: 3K30- U
peaxIui. paBHOBECHS SHAOTEPMHUYECKHUE).

PaBHOBecue [TpakTUKO-OpUEHTHPOBAHHBIE
XUMHUYECKUX 3aJlaHus Ha IPUMEHEHHE
peakuit npunnuna JlelllaTtense mist

HaXO0XKJIEHUs HapaBJICHUs
CMeEILEHHUS] paBHOBECHS
XUMHUYECKOU peaKklMy U
aHau3 (GaKTOPOB, BIUSIOIIHX
Ha CMEIICHNE XUMHYECKOTO
paBHOBECHS.

JlabopaTopnas pabora
«M3yueHue BIUSIHUSA
pa3uyHBIX (aKTOPOB HA
CMEIEHNE XUMUYECKOTO
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PaBHOBECHUS.

6 Pa3nen 6. Uccnenosats aucnepcHsle | KonTposibHas pabota o teme
HucnepcHble CHCTEMBI «/lucnepcHsie cucTeMbD»
CHUCTEMBI
6.1 JucnepcHbie PaznuyaTte uCTHHHBIE 3ajauy Ha MPUTOTOBJICHHUE OK 01
CUCTEMBI U pacTBOpPBI, KOJUIOUIHbIE pacTBOpOB. OK 02
(bakTophl X pacTBOpHI U [TpakTUKO-OpU EHTHPOBAHHBIE
YCTOHYMBOCTH rpy0oaucepcHbie pacueTHbIe 3aJJaHUS Ha
CHCTEMbI Ha OCHOBE JUCTIEPCHBIE CHCTEMBI,
XMUMHUYECKOT O UCIOJIb3yeMbI€ B OBITOBOH U
IKCIEPUMEHTA IIPOM3BOCTBEHHON
JEeATEIbHOCTU YEIOBEKA.
6.2 Hccnenosanue HccnenoBath usnko- JlaboparopHas pabota (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCIEPCHBIX pa3IMYHbIX BUJOB [IpuroroBnenue pacTBOPOB;
CUCTEM JUCIIEPCHBIX CUCTEM HccnenoBanue aAucnepcHbIX
CHCTEM.
7 Paznen 7. HccnenoBath cBOMCTBA
KauectBeHnHble OpPraHUYECKUX U
peakuuu HEOpPraHWYECKUX BELIECTB
OOHaApYKEHUS C MCMOJIb30BaHUEM
OpPraHUYEeCKUX U | KaUeCTBEHHBIX peakUuit
HEOPraHUYEeCKUX
BEIIECTB
7.1 Oo6napyxeHue Hccnenosats 1. JJaGopatopnas paborta (Ha OK 01
HEOPraHWYECKUX | KaYECTBEHHBIC PEaKIIUU BBIOOD):
KaTUOHOB U HEOPraHWYECKUX BEIIECTB | AHAJIUTUYECKUE PEaKIINH
AHHOHOB katuoHoB |-VI rpymm;
AHanMTUYECKUE peakluu
aHUOHOB.
2. IIpakTHueckre 3aJaHus HA
COCTAaBJICHUE YPABHEHUN
peakiuii oOHapyKeHus
kaTtnoHoB [-VI rpynn u
AHUOHOB, B T.4. B
MOJIEKYJIIPHOU U MOHHOU
dopmax.
7.2 Oo6napyxeHue Uccnenosathb 1. JlabopaTtopnas pabora (Ha OK 01
OpraHUYeCcKuX KAaueCTBEHHbIE peaKuu BBIOOD):
BELIECTB OpraHUYeCcKUX KauecTBeHHbIE peakuu Ha
OTJENBHBIX COEIMHEHUM OTAEIIbHBIX OT/€JIbHBIE KJ1aCChl
KJIACCOB C KJIACCOB OpPraHWYeCKUX BEILECTB;
HCIIOJIb30BaHUEM KauecTBeHHbII aHanM3
KayeCTBEHHBIX OpPraHUYEeCKUX COCIMHEHUH 10
peaxkuuii (GYHKIMOHATIBHBIM TPYIIIIaM.

2. IlpakTUyueckue 3agaHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyKeHus
OpPraHUYECKUX COCIMHEHHUI.
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Pa3nen 8. Xumus

OneHuBaTh NOCIENCTBUL

3amuTa Keiica (¢ yuerom

B OBITY U OBITOBOI U Oynymiel mpodeccrOHATbHON
MIPOM3BOJICTBEHH | MPOM3BOJICTBEHHOM JESITEIIbHOCTH )
Oli IESATENILHOCTH | JIEATEIbHOCTH YEIIOBEKa C
yeJIoBEKa MO3UIINH SKOJIOTNYECKON
0e30MacHOCTH

8.1 Xumust B 01Ty 1 | O1ICHHBATH TIOCIIECTBUS Keiic (¢ yuetom Oymymieit OK 01
MIPOM3BOJICTBEHH | OBITOBOM U npodeccruoHanbHOoM OK 02
on IIPOM3BO/ICTBEHHOU nesaTeabHOoCTH) Bo3MoXkHBIE OK 04
IeATEeIbHOCTH JIEATEIbHOCTHU UEJIOBEKA C | TEMBI KEHCOB: OK 07
YEJI0BEKA MO3ULIMH YKOJIOTHYECKON [Torennenue knumara u

0e3omacHOCTH BBICBOOOXIEHUE Ta30BBIX
THUAPATOB CO JHA OKEaHa.
Bynymue matepuanst ajist
aBua-, MalllMHO- U
IpuOOPOCTPOCHUS.
Hosble Matepuais aiis
COJIHEUHBIX OaTapei.
JlexapcTBa Ha OCHOBE
pacTUTEIHHBIX MTPEMapaToB.

9.2 Pasznen 9.2.

Uccnenosanue n
XHMHUYECKUU
aHajan3 00BEKTOB
TEXHOCHEPHI

921 OcHoBbI BoinmonusaTe monuei ukia | JlabopatopHas pabota OK 01
nabopaTopHOi AKCIEPUMEHTATIBLHOT O «OCcHOBBI 1a00paTOPHOIA
MIPAKTUKH B MCCIICIOBAHUS C MIPAKTUKH.
npoecCHOHabH | COOJIIOAEHUEM MTPaBHUII Tunossle pacyeTsl 1Mo
BIX 0e30macHOr0 OOpaIIeHHs C | TeMaTHKE YKCIIEPUMEHTA.
nabopaTopusx BEIIECTBAMU U 3agaun Ha BBIYUCIICHUE

1abopaTOpHBIM CpEIHEro 3HaUCHUS

o0opyI0BaHUEM 9KCIEPUMEHTAJIbHBIX JaHHBIX,
MOTPEIIHOCTH.
[IpencraBienue pe3yabTaToOB
AKCIEPUMEHTA B PA3IUYHON
¢dopme (Tabmuua, rpapuk,
OTYET, IOKJIaJ, PEe3EHTAIus).

9.2.2 XUMHYECKUM UccnenoBats xuMuyeckuil | 3ajaun Ha OMpeACIICHUE OK 01
aHaau3 Ipood COCTaB MPOO TEXHUYECKON | METAJIOB, HEOPTraHUYECKUX OK 02
TEXHUYECKOU BOJIBI AHUOHOB U OPraHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOH BOE

pa3HOro Ha3HAYCHUSI.
[TpakTHKO-OpH EHTH POBAHHEIC
TCOPETHYCCKUE 3aJIaHUS HA
COCTaB BOIBI U CLIOCOOBI
BBIPKCHUS KOHIICHTpAIUH 1
nepecueT KOHLeHTpaluui (¢
HCITOJIb30BaHUEM
HOPMATHBHBIX JJOKYMEHTOB).

3amagne « XUMHUYECKUI COCTaB
TEXHUYECKOM BOABI, THIT BOJBI
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U CIIOCOOBI €€ MPUMEHEHUS» (C
UCIIOJIb30BaHUEM
HOPMATHBHBIX JOKYMEHTOB).
JlaGopaTopHas pabora (Ha
BBIOOD):

Omnpenenenue XJIOpUI0B
METOJIOM TUTPOBAHUS B
TEXHHUYECKOH BOJIE;
Onpenenenue KeCTKOCTH
TEXHUYECKOU BOIBI METOJIOM
TUTPOBAHUSI.

9.2.3 XuMuueckuit Uccnenosats coneprkanue | Tect mo Teme « XMMUUECKUN OK 01
KOHTPOJIb YTJIEKUCIIOTO Ta3a B coctaB atMmoc(epHoro Bozayxa | OK 02
KadyecTBa BO3JIyX€ 1 BO3yXa pabodeit 30HbI». OK 07
BO3yXa [TpakTUKO-OpUEHTHPOBAHHBIE

3aJaHusd Ha XUMUYECKUU
aHaJM3 COCTaBa BO3/ayXa.
JlaboparopHas pabora
«OrmpeneneHue coep KaHus
YIJIEKUCIIOTo Ta3a B BO3yXe
MOMEIIEHHS dKCIpecc-
METOZOM.

9.2.4. | Xumuueckuit HccnenoBath npoOsl IIpaktuko-opuentupoBanusie | OK 01
aHajau3 mpood MAaTEPUATIOB CTPOUTENBHO- | 3aJaHUS [0 XUMHUYECKOMY OK 02
MaTepuaioB pecTaBpalimOHHOM aHaJau3y Mpod MaTepuasoB OK 07
CTPOHTEINHHO- NEeSITeNIbHOCTU U IM3aifiHa | CTPOUTEIIHLHO-
pecTaBpaliOHHO pecTaBpaluOHHON
W NesTenTbHOCTH NEeSTeIbHOCTU U IU3aiHa.

U Au3aiiHa JlabopaTopHas pabora (Ha
BBIOOD):
W3srorosnenne kpacok (moadoop
MUTMEHTOB U CBSI3BIBAIOIINX
BEILIECTB);
HccnenoBanue cBoiCTB
BSDKYIIMX BEIECTB HA
IpUMepe TUrca.

9.25. | UccnenoBanue UccnenoBath xumuueckuii | Y4eOHO-UCCIEI0BATENHCKHII OK 01
00BEKTOB cocTaB 00BEKTOB IIPOEKT B 001acTu OK 02
TeXHOC(hEpbI TeXHOC(Epbl HA IPUMEPE | HCCIIeI0BaHUS 00bEKTOB OK 04

TEXHUYECKOU BOJIBI U TEXHOC(EPHI. OK 07

MaTepualioB CTPOUTEIbHO-
pecTaBpallmOHHOM
NEeATENbHOCTH U JU3aliHa

Bo3MoKHBIE TEMBI TPOCKTOB:
KonTposs kauecTtBa
TEXHUYECKOUN BOJIBI Pa3HBIX
BHUJIOB B COOTBETCTBHH C
Mmeronukamu 1mo I'OCT.
Coznanue JeKopaTuBHOM
HITYKATypPKH.

IIurMeHTHI B U3JIENUAX U3
CTEKJIA.

HccnenoBanue paspymaroniero
JIEWCTBUS BOABI Ha
CTPOUTEJIbHbIE MAaTEPUAIIBL.
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OneHnka cocTosIHUSA BO3yXa
paboyeii 30HBI CIIEIHATNCTa
(TexHosora, CTpouTeNs U T.II.,
C Y4ETOM 00JIacTH
npodeccruoHanbH oM
JeSITeTbHOCTH) B COOTBETCTBUH
C HOPMAaTHBHBIMH
JOKYMEHTaMH.
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