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1. ObLIASA XAPAKTEPUCTUKA PABOYEN MMPOI'PAMMBI
OBIIIEOPA3OBATEJIBHON JUCHUIJIMHBI  «Xumus»
1.1. MecTo AMCHMIVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccnoHaNbHONl  00pa3oBaTe/IbHOM
NporpaMme NporpamMmeli:
OOmeoOpa3zoBarenbHas ~ JTUCIHILIMHA «XHuMUA» SIBIISICTCS 00s13aTeNbHOM 9acThIO
0011eo0pa3oBaTeNbHOTO NUKIa — 00pa3oBaTenbHOM — mporpammsl B cootBeTcTBrr ¢ PI'OC CIIO
o ipoeccun 29.01.07 [MopTHOH

1.2. Ilesin ¥ MuIaHUPYeMbIe Pe3yabTaThl 0CBOEHUSI Y4€OHOMH THCIIUNTHHBI:

Conepxanue TporpaMMbl «XHMHUSI» HAMPaBICEHO Ha JIOCTIDKCHUE CIEAYIOMMX  IeJIei:
(GhOpMHpOBAHHE Yy CTYJACHTOB XUMHUYCCKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI MHUpa
KaK OCHOBBI IPUHSTHSI PEIICHUH B )KU3HEHHBIX M MPOU3BOJICTBEHHBIX CUTYAIIHSIX, OTBETCTBEHHOTO
MOBEACHUS B IPUPOIHOU CpETIE.

3agauun AUCUUTUINHBI:

- chopmHpoBaTH MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHMS XUMUYECCKHX TPOIECCOB U SBJICHHUH B
OKpY)Kalollel cpeqe, UEeTOCTHOM HAaydHOW KapTUHBI MHpPA, B3aUMOCBS3M M B3aMMO3aBUCHMOCTH
€CTECTBCHHBIX HaYK;

- pa3BUTh YMEHHMsI MPOBOJUTH PacyeThl MO XUMHUYECKUM (OpMylIaM M YpaBHEHHUSAM XHUMHUYECKHUX
peaxiui, IIaHuPOBaTh U MHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

- chopMUpOBaTh HAaBBIKM NPOBEACHUS XUMUYECKUX OKCIEPUMEHTAJIbHBIX HCCIEIOBAaHUI C
cOOJTI0IEHUEM MPaBIIT OE30TIACHOTO OOpAIIeHHS C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHHEM;

- pa3BUTb YMEHHUS aHaAJIW3UPOBaTh, OLIEHUBATh, MPOBEPSITH Ha JOCTOBEPHOCTh M 0000IIATH
MH(OPMALIMIO XUMHUYECKOT0 XapaKTepa U3 pa3Iu4YHbIX HCTOUYHUKOB;

- chopMUPOBATH YMEHHUS IMPOTHO3UPOBATH IMOCIEACTBHUSI CBOCH JEATEIBHOCTH M XUMHUYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX IPOILIECCOB;

- copmupoBaTh MOHUMAHHE 3HAYUMOCTU JOCTIKEHUH XMMUYECKOM HAyKU W TEXHOJIOTUH ISt
Pa3BUTHUS COLIMATLHOM U TPOU3BOJCTBEHHOM cdep.

1.2.2. Tlnanupyemblie Ppe3yJbTaTbl OCBOEHMHS 00meo0pa3oBaTeJIbHOH JUCHUIUIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco60¢ 3HaUYCHKE TUCIUIINHA UMeeT TPH (OPMUPOBAHUHU U PA3BUTHH:

001N X KOMIIETEHIINH:

OK 01. Beibupats criocoObl pemieHus 3aaa4 npodhecCuOHaIbHON ASITEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucmnonb30BaTh COBpEeMEHHBIE CPEACTBA MOKUCKA, aHANIM3a U UHTEpIpEeTali HHOPMAIUU U
nH(OPMAIMOHHBIE TEXHOJIOTUHU JJIs1 BEIOTHEHHS 3a/1a4 MPO(GECCHOHANBHON AEITeTbHOCTH;

OK 03. ITmaHupoBaTh U peaan30BbIBATH COOCTBEHHOE MPO(PECCUOHATBHOE U TUYHOCTHOE Pa3BUTHE,
MPEeNPUHUMATENBCKYIO JIESATENIBHOCTh B MpodeccuoHanbHO cdepe, UCHOIb30BaTh 3HAHUS IO
MPaBOBOY U (PMHAHCOBOM IPaMOTHOCTHU B PA3IMYHBIX KU3HEHHBIX CUTYAIUsX;

OK 04. D¢ dexTuBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;



OK 05. OcymecTBisiTh yCTHYHO U NHHCbMEHHYIO KOMMYHHUKALMIO Ha TI'OCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yaeToM 0COOCHHOCTEN COIUAIBHOTO M KYJIBTYPHOT'O KOHTEKCTA,;

OK 06. IlposBiasTh TIpaKAaHCKO-NIATPUOTHYECKYIO IO3MUIMIO, JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE HA OCHOBE TPAJMLIMOHHBIX POCCUMCKHUX JTYXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM
YHCJie C YYETOM rapMOHHU3aLUU MEXHAIIMOHAIbHBIX U MEXPEIUTHO3HBIX OTHOLIEHUH, IPUMEHSTh
CTaHJIapThl aHTUKOPPYILIMOHHOTO TIOBEICHUS;

OK 07. ComelicTBOBAaTh COXPAHEHHUIO OKPYXAIOIIEH Cpeabl, PecypcocOEpeKeHUI0, MPUMEHSThH
3HaHUST 00 W3MEHEHWH KJIMMara, TMPHHIUANBI OEpEeXIMBOIO MPOU3BOJACTBA, A(PPEKTHBHO
JEUCTBOBATH B UPE3BBIYANHBIX CUTYALMX;

OK 08. Ucnonb3oBarhk cpeacTBa pU3MUECKON KyJIbTYphI A1l COXPAHEHUS U YKPEILJICHUS 3/I0pPOBbS B
nporuecce Npo¢ecCUOHATbHON NESTENbHOCTH U MOAJEpKaHUs HEOOX0UMOI0 YpOBHS (PU3HUECKON
MOATOTOBJIEHHOCTH;

OK 09. [Tonb3oBarbest npodeccrnoHaNbHON JOKYMEHTAllMe Ha TOCyIapCTBEHHOM U MHOCTPaHHOM
sI3bIKaXx.

npodecCHOHANbHBIX KOMITCTEHIINI:
[IK 1.1. ITpoBepsATh Hanmuumue aAeTanel Kposi B COOTBETCTBUU C ICKU30M.
[IK 1.2. Onpenensts CBOMCTBA M Ka4€CTBO MATEPUATIOB JUISI U3JEITUN Pa3IMYHBIX ACCOPTUMEHTHBIX

TPYIIIL.
IIK 1.3. O6cnyxuBaTh mBelHOE 000pyAOBaHUE U 000PYIO0BAHUE TSI BIKHO-TEIIOBOM 00paboOTKH

Y3JIOB M U3JICIIUM.

I[IK 1.4. BeIMOMHATH MOATanmHYy0 00paOOTKY IIBEHHBIX W3ACIUNA Pa3IMYHOTO aCCOPTUMEHTAa Ha
MallMHax WIA BPYYHYIO C pa3ieleHUeM Tpyaa U UHIUBUIYaTbHO.

I[IK 1.5. ®opmupoBarh o00BeMHYIO ¢opMmy TmonydaOpukara H3AETHS C HCIOJIb30BAaHHEM
000pyI0BaHUEM TSI BJIAXKHO-TEIIJIOBOM 00pabOTKH.

IIK 1.6. Cobmronath npaBuiia 6€301MaCHOCTH TPY/IA.

[TIK 1.7. Tlosib30BaThCsl TEXHUYECKOM, TEXHOJIOTMYECKOM 1 HOPMATUBHOW TOKYMEHTAIUECH.

[1K 2.1. BeInoiHATh MOY3710BOM KOHTPOJIb Ka4€CTBA IIBEHHOTO U3/ICITH.

IIK 2.2. Onpenenste MPUIUHBI BOSHUKHOBEHHUS 1e(HEKTOB IPHU U3TOTOBICHUHU U3/ICITHI.

IIK 2.3. IlpenynpexaaTe U ycTpaHATh Ae(EKThl MIBEHHONW 00pabOTKH.

I1K 3.1. BeisBasaTh 00J1aCTh U BHJI PEMOHTA.

I1K 3.2. IlonOupath MaTepHabl 111 PEMOHTA.

[IK 3.3. BbINonaHATP TEXHOJOTMYECKUME ONEpaldd 110 PEMOHTY IIBEHWHBIX W3JAEIUNd Ha
000pyIOBaHUU U BPYUHYIO (MEIKUNA U CPEeTHUT).

[1K 3.4. CobmronaTh npaBuia 0€30MaCHOCTH TPy/a.

JMYHOCTHBIX Pe3VJbTATOB NPOrPAMMbI BOCIUTAHUSA
JIP 1 Oco3Haromuii cedst rpaK JTaHMHOM U 3aIlIUTHUKOM BEIMKOU CTPaHBI
JIP 9 CoOmronaroiuii ¥ MpornaraHaupyonuil mpaBuiia 3J10pOBOT0 U 0€30MacHOT0 00pa3a *KU3HH,
CHIOpTa; MpEeAyNpeXIaromuii JTu00 MPEeoJ0NEeBAIIUNA 3aBUCUMOCTH OT aiKoToys, Tabaka,

IICUXOAKTUBHBIX BEILECTB, a3apTHBIX UTp U T.1. COXpaHSIOMMNA ICUXOJOTUYECKYIO YCTOMYNBOCTD B

CUTYAaTUBHO CJIOKHBIX WIM CTPEMUTEIILHO MEHSIOIUXCS CUTYaLHUsIX.

JIP 11 [IlposBusromuii yBak€HHE K OCTETHYECKUM IEHHOCTSAM, OONaJaloNifii OCHOBaMH

JCTETUYECKOH KYJIBTYPBI.

JIP 17 CnocoOHblif reHepupoBaTh HOBBIE MJEH Ul pelleHHus 3anady Lu(pPOBOl SKOHOMUKH,
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nepecTpanuBaTh CJIOKUBLIMECS CIIOCOOBI pELIEHUs 3a/ay, BbIABUIAaTh aJbTEPHATHBHBIE BAPUAHTHI
JEWCTBUH C 11EIbI0 BBIPAOOTKH HOBBIX ONTUMAJIBHBIX aJITOPUTMOB; MO3UIIHOHUPYIONIUI ce0sl B CETH
KaK Pe3yJIbTaTUBHBIN U IPUBJICKATEIIbHBIA YYaCTHUKTPYIOBBIX OTHOILICHUM.



[Tnanupyemble pe3yabTaThl OCBOCHUS 001e00pazoBaTenbHoi aucimiuinabl B cootBeTcTBUU ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO

Ko n naumeHoBanue
(hOopMHPYEMBIXKOMITETSHITU I

[inanupyembie pe3ysbTaThl OCBOEHUS TACIUIIIINHBI

Oo6mmue 1

HucuurnnuHapHsie 2

OK 01. Beibuparh cnocoObl
pelIeHus 3amad
npodecCuoHaIbHOM
JESITEILHOCTH TTPUMEHHUTEITHHO
K pa3JIM9HBIM KOHTEKCTaM

B yacTu Tpy/10BOTro BOCIIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTL K AaKTHUBHOH JCATCIIBHOCTU TEXHOJIOTHUECKOU U

COIMAIIPHOM  HAMPAaBJIICHHOCTH, CHOCOOHOCTh HWHUIIMHUPOBATH,
TJIAHUPOBATh i CaMOCTOSTENILHO BBIIIOJIHATH TaKylo
JIeSITEITLHOCTE;

- HWHTEpeC K pa3mmuHeiM  cepam  mpodeccrnoHaTbHON
JIEeSITEILHOCTH.

OBJjajieHHe YHHBEPCAJbHBIMU Y4e€OHBIMH T03HABATEJIbLHBIMH
JAeHCTBUSIMM:

a) 0a3oBble JIOTHYecKHe AeCTBHS.

- CaMOCTOATENbHO  (OPMYJIHpPOBATH W  aKTyaJIM3UPOBATh

po0JieMy, paccMaTpHUBaTh €€ BCECTOPOHHE,

- YCTaHaBJIMBATh CYNICCTBEHHBIH MPHU3HAK WM OCHOBAaHUS IS
CpaBHEHUS, Ki1accuukanuu u 0000IICHUS;

- ONIpeneNsATh UENW JCSATEIbHOCTH, 3aJaBaTh IapaMeTpbl |
KPUTEPHH WX JOCTHKEHUS;

- BBISIBISITH  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHHSIX;

- BHOCHTb KOPPEKTHBBI B IS TEIILHOCTh, OLICHUBATh COOTBETCTBHE
pE3y/IbTaTOB LIEJISIM, OLICHUBATh PUCKU MOCIICICTBHMA
JeSITEIbHOCTH,

- pa3BHBaTh KPEaTHMBHOE MBIIUICHHE MPH PEHICHUH YXU3HCHHBIX
npobiem;

0) 0azoBbIe HCCIeN0BaTEIbCKUE IeCTBHS:

- BJIaJIETh HaBBIKAMH Y4€OHO-HMCCIEIOBATENbCKOW W TPOEKTHOM
JeSITeNIbHOCTH, HaBbIKAMU pa3perieHus! mpooieM;

- BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalH3UPOBAThH
3a/lavy, BBIJBUTATh TUIIOTE3y €€ PEelICHHs, HAaXOJUTh apTyMEHTHI

OpPOTUBOpEYHS B

- BJAJETh CHUCTEMOM XHWMHUYECKHX 3HAHUH, KOTOpasd
BKJIFOYAET: OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUM
SJIEMEHT, aTOM, 3JICKTpOHHAs 000JI0UKa aTtoma, s-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTH, AIEKTPOOTPHUIIATEIHHOCTD, CTETICHb
OKHCIICHUS, XUMHUYECKasl CBS3b, MOJIb, MOJISIpHAsl Macca,
MOJIIPHBIN 00beM, YIJIEPOIHBIN CKEJIET,
GyHKIIMOHATBHAS TPYIINA, PadKall, H30MEPHS, H30MEPHI,
TOMOJIOTMYECKHH  psANl, TOMOJIOTH,  YIJIEBOIOPOIbI,
KHCIIOPO/I- u a30TCo/IepKaIlne COCTUHEHMS,
OMOJIOTMYECKN aKTHBHBIE BEIIECTBA (YTJIEBOJIBI, JKHPHI,
OelKu), MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COECMHEHUs, KPUCTAJUIMYECKAst
pelieTka, TUIbl XUMHUYECKUX peakuuidl (OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE, 3K30- U SHIOTEPMHUYECKHUE, PEAKIINT

HOHHOTO oOMeHa), pacTBop, AIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL,  DJIEKTPOJIUTUYECKAs]  JAUCCOLMALIMS,
OKHUCJIMTENb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHUYECKOMN

peakiny, XMMHYECKOE PaBHOBECHE), TEOPHH M 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECTB
AM. byrtneposa, Teopust 3JIEKTPOIUTHYECKOU
Jcconuanuu, nepuoandeckuit 3akon [[.U. MeHneneena,
3aKOH COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM  S3BIK ~ XUMHH,  (DAKTOJIOTHUECKHE
CBEIECHUS O CBOMCTBAaX, COCTaBE, IIOJYYCHUU U
0e3omacHOM HCIIOJIb30BaHUH Ba)KHEHUIITUX
HEOPraHMYECKUX W OPraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON IESITEIBHOCTU YEIOBEKA;
- yMETh  BBUIBJIATH  XAapaKTEPHBIE
B3aMMOCBS3bU3yYEHHBIX MMOHSTUH,

IMPU3HAKN u
MMPUMCHSATDH
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JUIS TOKA3aTeNIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPUH PEIICHUS;

- aHaJH/I?uI/IpOBaTI) HOJIy‘ICHHI)Ie B XoIe€ peHIeHI/ISI 3a1a49u
pGSYJH)TaTI)I, KpI/ITI/I‘ICCKI/I OILICHHUBAThHb nux I[OCTOBepHOCTI),
HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJIOBI/UIX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HOSH&B&TGHBHYIO nu HpaKTI/I‘-ICCKYIO
0071aCTH KU3HEIEITSILHOCTH,

- YMGTI) I/IHTGFpI/IpOBaTB 3HAHUSI W3 paSHI)IX HpeI{MeTHBIX

oOJacrei;
- BbIIBUI'aTh HOBBIC HU]/ICHU, npej:[naraTL OpI/IFI/IHaJ'II)HI)Ie IIOaXO0abl 1
peIICHHS;
- CHOCOOHOCTH HMX HCIIOJNB30BAaHWS B IO3HABATEILHOM U

COIMAJIBHOM MPAKTHUKE.

COOTBETCTBYIOILIME IMOHATUS IPU ONUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BEUIECTB U UX
IPEBpPALICHUI; BBIABIATb B3aUMOCBSA3b XUMHUYECKUX
3HAHMM C TIOHATUSMU M MPEACTaBICHUSAMH JPYTUX
€CTECTBEHHOHAYYHbIX IPEAMETOB;

- yYMeThb HCIOJIb30BAaThb HAWMEHOBAHUS XUMHMYECKUX
COCIMHEHUN MEXIYHApOJHOTO COK3a TEOPETUYECKOW W
OPUKIAJHON  XMMHMM W TpUBUAJbHbIE  Ha3BaHUSA
BaXHEHIINX BELIECTB (STHJIECH, alleTUJIeH, TJMIEpPUH,
denon, dopmanbaerua, YKCycHash KHUCIOTa, TJIMIIHH,
YrapHbI Ta3, YIJEKUCIBIA Ta3, aMMHaK, ramieHas
U3BECTb, HETAIlIEHAsl U3BECTh, MMUTHEBAS COJA U JPYIHX),
COCTaBJIATh (POPMYJIbI HEOPTAHUYECKUX M OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pEaKIHid, 0OBICHATH
UX CMBICI;, TMOJTBEPXKIAaTh XapaKTepHble XUMHUYECKHE

CBOWCTBA BEILIECTB COOTBETCTBYIOIINMHU
AKCIIEPUMEHTAMH U 3alUCSMH YPAaBHCHUH XHUMHYECKUX
peaKkuii;

- YMETh YCTaHABJIMBATh NPHUHAIICKHOCTh H3YyUYECHHBIX
HEOPraHWYeCKMX HM  OpPraHWYeCcKMX  BEIIECTB K
ONpEeNeNIeHHBIM KJlaccaM ©  TpylmaMm  COSAWMHEHUH,
XapaKTEPU30BaTh MX COCTAaB M Ba)KHEHINIME CBOWCTBA;
OTIPENICATh BUJBI XUMHUYECKHUX CBS3eH (KOBaJCHTHas,
HOHHA, MeTaJIn4decKas, BOJIOPOIHAS ), THIIBI
KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIIACCU(PHUITUPOBATh
XUMUYECKHEC PEaKIINH;

- copMHUPOBATH MPEACTABICHUS:

0 MarepuajbHOM CJIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBJIEHUU MPUPOJIBI; O MECTE M 3HAUCHHUH
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK U €€ pOoJH B
obecreyeHn YCTOWYMBOTO pa3BUTHUSI YEIOBEUECTBA: B
pelieHnr MpoOIeM 3KOJOTHYECKOW, SHEPreTHUeCKON u
MUIIEBOW  OE30MaCHOCTH, B  PAa3BUTHH  MEIUIUHBI,
CO3JJaHMM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHHKOB




SHEpIuH, B o0ecreyeHNUPalnOHATBHOTO
IPUPOIOIIOIB30BaHUsA, B (POPMUPOBAHUMMUPOBO33PECHUS
U o0mell KyabTypbl YEJIOBEKA, a TaKXKe 3KOJOTUYECKH
000CHOBAaHHOTO OTHOLIEHHMSI K CBOEMY 3I0pPOBbIO U
MIPUPOJHOM CpeJIE;

- BIAJCTh CHUCTEMOM XUMHYECKHX 3HAHUH, KOTOpasd
BKJIIOYAET: OCHOBOIIOJIATraloIINe MOHSITUS
(IONIOJTHUTENBHO K cUCTEME MOHATUI 0a30BOTO YPOBHS) -
M30TOIbI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHHE aToMa,
rudpuau3anusl aTOMHBIX OpOuTanel, XUMHUYEcKas CBSI3b
(" " m "", KpaTHbIe CBSI3U), MOJIIpHas KOHIIEHTpaIus,
CTpyKTypHast  ¢opmyna, uszomepus (CTpyKTypHad,
reomMeTpuydecKas (uc-TpaHc-u3oMepus), THIIBI
XUMHUYECKUX  peakiuil (romMo- U TreTeporeHHbIE,
obpatumble U HeoOpaTUMBbIE), pPacTBOPHI (MCTUHHbBIE,
JMCIIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPATHI, CTEIEHb
JIMCCOLMALINY, IEKTPOJIN3, KPEKHHT,
puMOPMUHT);TEOPUH W  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33PEHUYECKHUE 3HAHMs, JIeXKallue B OCHOBE
HNOHUMaHMsI NPUYMHHOCTH M CUCTEMHOCTH XMMMYECKHUX
SBJICHUM, COBPEMEHHBbIE NPEICTABICHUA O CTPOSHHUU
BEIlECTBA Ha aTOMHOM, MOJIEKYJISIPHOM u
HA/JIMOJIEKYJSIPHOM ~ YPOBHSX;  TNPEACTaBIEHUS O
MeXaHU3MaX XUMHUYECKUX peaKiii, TepMOIMHAMUYECKUX
U KMHETHYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHHs, O
XMUMHUYECKOM  pPaBHOBECHUH, JMCIEPCHBIX  CUCTEMaX,
(akToJIOrMUecKue CBEIEHHs O CBOMCTBAaX, COCTaBe,
HOJydeHUH U Oe30MacHOM MCIOJIb30BAaHUM Ba)KHEHIIUX
HEOPraHMYeCKUX M OPraHMYeCKUX BEIIEeCTB B OBITY U
NPAaKTUYECKOH JIeITENbHOCTH YeJIOBEeKa; OOIIMX Hay4YHBIX
OPUHIUIAX XUMHYECKOTo TIPOU3BOJACTBA (Ha MpuUMepe
IIPOM3BOJICTBA CEPHOM KHCJIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HedTH);

- YMETh NMPOBOJMUTH PACUYEThl IO XUMUYECKUM (HOopMyliaMm




U YpaBHEHUSM XMMMUYECKUX PEaKLUH C MCIOJb30BaHUEM
¢usmueckux  BenmuyuH ~ (Maccel, 00BeMa  Ta3oB,
KOJIMYECTBABEIIECTBA), XapaKTEPU3YIOIIKUX BEIIeCTBa C
KOJIMYECTBEHHOWCTOPOHBI: pacueThl IO HAXOXKICHHUIO
XUMHAYECKOH (OpPMYINIBI  BEIIECTBA; pPACYEThl MacChl
(oObema, KoJlMYecTBa BEIIECTBA) MPOAYKTa peEakuH,
€CJIM OJIHO M3 MCXOJHBIX BELIECTB JAAHO B BHUJE PacTBOpA
C OIpPENEICHHOM MacCOBOM JIOJIEM pPacTBOPEHHOIO
BEUIECTBA WJM JaHO B U30BITKE (MMEeT NpUMECH);
pacyeTsl MaccoBOM WM OOBEMHOW JOJTM BBIXOJA
NpOAYKTa peaklUWu; pacueTbl TemioBoro sddexra
peaknuii, 00beMHBIX OTHOIIIEHUH Ta30B;

- yMeTb BBIABJIATH  XapakTepHble MpPHU3HAKU U
B3alMOCBSI3b ~ HW3YUEHHBIX  MOHATHM,  MNPUMEHSTH
COOTBETCTBYIOIIME MOHATUS MPU OMUCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BELIECTB M UX
NPEBpAIllEHUH; BBIABIATH B3aUMOCBSA3b XMMHMYECKHX
3HAaHUH C TOHATUSAMU U MPEACTABICHUSAMH JPYTHX
npeaMeToB Uit Oojiee OCO3HAHHOTO IOHMMaHUS H
OOBSICHEHHUS CYLIHOCTU MaTepUabHOTO €AMHCTBA MUDA;
UCIOJb30BATh CHCTEMHbIE XUMHUYECKUE 3HAHUA JUIs
OOBSICHEHUS M IPOTHO3MPOBAHUS SBJICHUN, MMEIOLIMX
€CTECTBEHHOHAYYHYIO IPUPOY;

- yYMETh HCHOJb30BaThb HAUMEHOBAHMS XHUMMYECKHX
COEIMHEHUH MEXIYHApOJHOTO COH3a TEOPETUYECKOW U
NPUKIAJHON XUMHUM U TPUBHAJIbHbIC Ha3BaHMs BELIECTB,
OTHOCSIIIUXCS K H3YYEHHBIM KjaccaM OpraHUYecKUX M
HEOPraHMYecKuX COEJIMHEHUH; UCIOJIb30BaTh
XMUMUYECKYI0 CHUMBOJIUKY JJIsi COCTaBJI€HHUA (HOpMyIl
HEOPraHUYECKUX BELIECTB, MOJIEKYJISIPHBIX "
CTPYKTYPHBIX  (pa3BEpHYTHIX, COKpAaILllEHHBIX U
CKeJIETHBIX) (hOPMYJI OPraHUYECKUX BELIECTB; COCTaBIATh
YPaBHEHUs XHMHYECKUX PEAKIU M pacKpblBaTh HX
CYHUIHOCTb: OKUCJIMTEIbHO- BOCCTAHOBUTENIBHBIX peakUuil
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MOCPEJICTBOM COCTABIJICHHS JIEKTPOHHOTO OajaHca 3THX
peakiuii; peakiuii MIOHHOTO 0OMeHa IMyTeM COCTaBJICHUS
MX TOJIHBIX M COKpAall€HHbIX HOHHBIX YpPaBHEHHII;

peakuuii TUAPOJIA3a,  PEaKIUn
KOMILJIEKCO0Opa30BaHus (Ha puMepe
TUJIPOKCOKOMILJIEKCOB LIMHKA u ATIOMUHUA);

MOATBEPXKJIATh  XapaKTePHbIE XUMHUYECKHE CBOWMCTBA
BEIIECTB  COOTBETCTBYIOIIUMHU  OKCIIEPUMEHTAMH U
3aMACSIMU YPABHEHUN XUMHUYECKUX PEAKIIHIA;

- yMeTb KjJacCU(UIUPOBATH HEOPraHUYECKUE W
OpraHWYecKHe BeIeCTBA W XUMHUYECKHE PEaKIlHH,
CaMOCTOSITEIHHO BBHIOMPATh OCHOBAHUSI M KPUTEPUU TSI
KIacCu(PUKAIMA  W3y4aeMbIX XHUMHUYECKUX OOBEKTOB;
XapakTEepU30BaThb COCTAB M BAXKHEWINNE CBOMICTBA
BEIIECTB, MPUHAIICKAIINX K OMPEISICHHBIM KilaccaM U
rpynmnaM COEIUHEHWH (TMpocThle BEIIeCTBa, OKCHUbI,
TUAPOKCUBI, COJIM; YIJIEBOJOPOJIbI, MPOCThie 3(UPHI,
CupThl, (EHOJBI, albAETUAbI, KETOHBI, KapOOHOBbBIE
KHUCJIOTBI, CIIOKHBIE 3(UPBI, KUPBI, YTIEBOAbI, aAMHHBI,
AMUHOKHUCJIOTHI, OCNIKN); MPUMEHSTh 3HAHUSI O COCTaBe U
CBOMCTBAX BEILIECTB U1l HKCIIEPUMEHTAJIbHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW MPOTEKAHUS
XUMUYECKUX peakuuit u MIPOTHO3UPOBAHUS
BO3MOJKHOCTEHN UX OCYLIECTBIICHUS;

- yMeTb MOJATBEpPXIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBHUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTHU
OpPraHWYeCKUX COEIMHEHHH OT KpaTHOCTM U TuIa
KOBaJICHTHOW cBsizH (" "'u ""), B3aMMHOTO BJIUSHUS
aTOMOB U TpYII aTOMOB B MOJIEKYyJlaX; a TaKXe OT
OCOOCHHOCTEN peanu3alui pPa3UYHBIX MEXaHHU3MOB
MPOTEKAHUS PEaKLUii;

- YMETh XapaKTepU30BaTh FNEKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM U BO30Y)XJIEHHOM COCTOSHUHM) U HOHOB
XUMUYECKUX 371eMeHTOB | - 4 nepuonos Ilepuoanyeckoit
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ux
nen

BaJICHTHBIC

n.n "
p, d-

cuctembl J[.LMI. MenaeneeBa u
BO3MOKHOCTH, HCIOJB3Yys TOHATUSA s,
AJIEKTPOHHBIE" OpOMUTANM, DHEPreTUYECKUE YPOBHU;
OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOICTB
XUMHAYECKUXDJIEMEHTOB M 00pa3yeMbIX UMH COEIWHEHHH
10 TIEPUO0JIaM M TPYITIaM.

OK 02. Hcnonb3oBate
COBpEMEHHBIE cpeacTBa
MIOWCKa, aHaIn3a "
WHTEepIpeTanuu  HHPOPMAITUH
u nHGOPMaIIMOHHbIE
TEXHOJIOTUU ISl BBITIOJTHEHUS
3a/1a4 npodeccuoHaIbHOM

JACATCIBbHOCTH

B 061acTH IEHHOCTH HAYYHOTO MO3HAHUS:

- cOpPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO HA JIAJIOTe KYJIbTYp, CIIOCOOCTBYIOMIETO
OCO3HAHHIO CBOETO MECTa B MOJIMKYIBTYPHOM MHUPE;

- COBCPIICHCTBOBAHUEC SI3EIKOBOM M YHTATEILCKOU KYJIbTYpPbI KakK
CPENICTBA B3aMMOJICHCTBHS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

- OCO3HaHWE IICHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh MPOCKTHYI0 M HCCIICI0BATEIBCKYIO JICATEIHbHOCTD
WHIUBUIYaIbHO U B TPYIIIE;

OBiageHne yHHBePCAJbLHBIMH Y4eOHBIMHU NMO3HABATEJbHBIMHU
AeHCTBUAMMU:

B) padora ¢ undgopmanueii:

- BJaJIeTh HaBbIKAMU MOJy4eHHs WH(GOPMAlUU U3 HCTOUYHUKOB
Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISTh TOUCK, aHAJM3,
CUCTeMAaTHU3alMI0 U HMHTEpIpeTalnrio UHPOPMAIUU Pa3TUYHbIX
BUJIOB U (hOpM IpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOpMATax ¢ yueTOM Ha3HAUCHUS
uHGOpMAIllMU U IIeJIEBOM ayIUTOpPUHU, BHIOMpas ONTHUMAIbHYIO
(dhopmy mpeAcTaBIeHUS U BU3YaTU3aLINN;

- OIICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpMalUHU, €e
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- UCTIONB30BATh CpencTBa UHGOPMAITMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJOTHI B PEIICEHUH KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX U OPraHHU3AIlMOHHBIX 3a/1a4 C COOJIOJIEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MacHOCTH, THTHEHBI,
pecypcocOepexeHusi,  MPaBOBBIX M OITHYECKUX  HOPM,
HOPMUH(OPMAIIMOHHOM O€30MaCHOCTH,

- yYMeThb IUIAHUPOBATb U BBINOJHATH XUMHUYECKHM
AKCIEPUMEHT (IIPEBpAIeHHs] OPraHNYECKUX BELIECTB MpU
HarpeBaHWHU, TMOJlyYEHHE OTHJIEHA U U3yYEHUE €ro
CBOMCTB, Ka4eCTBEHHbIE pEaKIUU Ha  aJbJAETUbl,
KpaxMmaJj, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKoB Hpu
HarpeBaHWH, IBETHbIE pEaKIUH OENKOB; MPOBOJIUTH
peakuu MOHHOTO OOMEHa, OMpENeNiATh Cpely BOJHBIX

pacTBOpOB, KayeCTBEHHbIE peaKkUWu Ha Cyibdart-,
KapOoOHaT- M XJOpUA- AaHHUOHBI, HA KAaTUOH aMMOHUS;
pemiatb  JKCIEPUMEHTAJIbHBIE  3aJa4d 110  TeMam

"Mertamte" wu  "Hemertamnel") B COOTBETCTBHH  C
MpaBUJiaMHd TEXHUKH O€30MacHOCTH MpU OOpaIIeHUH C
BEIIECTBAMH U JaOOpaTOpHBIM  00OPYyIOBaHUEM;
MPEJICTABIISITh PE3YJIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopMe 3anucH ypaBHEHUN COOTBETCTBYIOIIMX PEAKLIUN U
dbopMynupOBaTh BHIBOJIBI HA OCHOBE 3THX PE3Y/IbTATOB;

- yYMETh aHaJU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aEMYIO0 U3 Pa3HbIX UCTOYHUKOB (CPEACTB MAacCOBOM
uH(popmanuu, cetb UHTEepHET u Apyrue);

BJIaIETh OCHOBHBIMH METOJIaMU HAY4YHOIO IO3HAHUS
BEUIECTB M XMMHYECKUX SsBJICHUU (HaOmIoneHue,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE);

YMETh MPOBOJUTH PAaCUYEThl M0 XUMHUECKUM (POopMyIaM U
YpaBHEHUSAM XUMHUYECKUX PEAKIHi C HCIMOJb30BaHHUEM
bu3NYECKUX BETUYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJlbHbBIE
YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJB30BATh
CUCTEMHbBIC XUMUYECKHE 3HAHUS JJIsl IPUHSATHUS pelIeHUuN
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- BJIAJICTh HaBBIKAMH PACIO3HABAHUS W 3alIUTHl HH()OpMAIHH,
nH()OPMAIIMOHHON O€30MMaCHOCTH JTUYHOCTH,

B KOHKPETHBIX >KH3HCHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEIIECCTBAMU U UXIIPUMEHEHHUEM;

- YMETh CaMOCTOSATEIbHO IUIAHUPOBATH W IPOBOJUTH
XAMHWYCCKANA OKCIEPUMEHT (TIOMyYeHHEe W H3ydeHUe
CBOWCTB HEOPraHMYECKMX W OPraHWYECKHUX BEIIECTB,
Ka4eCTBCHHBIC PEAKIUH YTJIEBOJOPOJIOB  Pa3TMYHBIX
KJIacCOB M  KHCIOPOICOACPKAIIMX  OPraHMYeCKHX
BCIIECTB, PpEHICHUE OKCIEPUMEHTAIBHBIX 3a7ad  I10
pacmo3HaBaHUIO HEOPraHWYECKMX W  OPraHUICCKHUX
BEUIECTB) C COOJIIOJIEHUEM TpaBHJ  0€30MacHOro
oOpamieHuss ¢ BemIeCTBAMH H  JIADOPaTOPHBIM
obopymoBanueM, (HopMyaUpOBaATH IENH HCCIEIOBAHUS,
NPEIOCTaBIATh B PA3IMYHOW  QopMe  Pe3yiIbTaThl
OKCIIEPUMEHTa, aHAJIM3UPOBaTh W  OICHWBATh  MX
JIOCTOBEPHOCTH;

- yMEeTh OCYLIECTBJISITh II€JICHANIPABICHHBI MOMUCK
XUMHYECKONH HWHGOpMaluu B Pa3IMYHBIX MCTOYHHKAX
(HayuyHass u y4yeOHO- Hay4yHas JUTEparypa, CpeIcTBa
MaccoBoi uHpopMmamnuu, cetb VHTepHeT W Japyrue),
KPUTHYECKH aHaJIM3UPOBATh XUMUUYECKYIO HH(POPMAIIHIO,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOM 3a/1aueii;

- BJaJeTh CHUCTEMOW 3HAHUW O METOJaxX HayyHOTro
MO3HAHUS  SIBJIGHMA  TPUPOJIBI, HUCIHOJB3YEeMBIX B
€CTECTBEHHBIX HAyKaX M YMEHHSIMH TPUMEHSTh OSTH
3HaHUA TPU  IKCHEPUMEHTATBHOM  HCCIEAOBAHUU
BEUIECTB M s OOBSCHEHUS XUMHUUYECKUX SIBICHUH,
UMEIOIIMX  MECTO B TpUpPOJE  MPAKTHUECKOUH
JESITeIbHOCTUYEIIOBEKA U B MOBCEAHEBHOW KHU3HU;

OK 04. D¢ dexTUBHO

B3aUMOJIEHICTBOBATH
paboTaTh B KOJUICKTHBE
KOMaHJe

u
u

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSATCIIBHOCTH u
CaMOOIIPCACIICHUTO,

- OBJIaICHHUEC HaBbIKaMH y‘le6HO-I/ICCHe)10BaTeJ'ILCKOI7I, HpOGKTHOfI u
COIIMAIbHOM ACATCIBHOCTH,

OBJ'Ia)IeHI/Ie YHUBEPCAJAbHBIMUA KOMMYHHKATHBHBIMUA

- yMeThb IUIAHUPOBAaTb U BBINOJHATH XUMHUYECKUH
HKCTIEPUMEHT (TIPEBPALLEHNs] OPIaHUYECKUX BELIECTB MPH
HarpeBaHUHU, IIOJy4CHHE OTWJIEHA W H3YyYCHHE €ro
CBOMCTB, KAueCTBEHHblE pEaKIMU Ha  ajbAETH]bl,
KpaxmaJl, YKCYCHYIO KHMCJIOTY; JieHaTypalusi OeJIKOB IpU
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AeCTBUAMMU:

0) coBMECTHas ACATCIBHOCTD:

- TOHUMATh M MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOM U
UHAMBUAYaJIbHON paboThI;

- IPUHUMATh 11€JIM COBMECTHOMU JESITEIHHOCTU, OPTaHU30BBIBAThH U
KOOPJUHHUPOBATH JACUCTBUS IO €€ JOCTIKEHUIO: COCTABIISITH IJIaH
JEUCTBUM, PACHpPENENATh POJM C y4ETOM MHEHUW YYaCTHUKOB
00CyXXJaTh pe3ylIbTaTbl COBMECTHOM paboThI;

- KOOPJMHHUPOBATH M BBHITIOJHITH PabOTy B YCIOBHUSAX PEATbHOTO,
BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

- OCYHICCTBJISTH TO3UTHBHOE CTPATETrHYECKOE TIOBEICHHUE B
Pa3IUYHBIX CHUTYAIUSAX, MPOSIBISITE TBOPUYECTBO M BOOOpPAKEHHE,
OBITh HHUITMIATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJIATHBHBIMU J1eHCTBUAMM:
T') IPUHATHE ce0sl ¥ IPYTUX JIFOEH:

- NIPUHUMATh MOTHUBBI M apryMEHTHI JAPYTUX JIOJEH NPU aHAIN3e
pe3yibTaTOB AEATEIBHOCTH;

MPU3HABaTh CBOE MPAaBO U MPABO APYrUX JIOACH Ha OIINUOKH;

- pa3BUBATh CIIOCOOHOCTh TOHUMATh MHUpP C MO3UIUU JPYroro
YEJI0BEKa;

HarpeBaHWM, LIBETHBbIE pEAKIUH OCJIKOB; TPOBOIUTH
peakuud MOHHOTO OOMEHa, OINpEeNeNATh CPEAy BOJHBIX

pacTBOpOB, KaueCTBEHHBIE peakUMU Ha Cyiabdart-,
KapOOHaT- W XJIOPUA-aHUOHbBI, HAa KAaTHOH AaMMOHUS;
pemars JKCIIEPUMEHTAJIbHBIE 3a/1a4uII0 TeMaM

"Mertamie" u  "Hemeramnel") B COOTBETCTBHH C
MpaBWJIAMHA TEXHHKH O€30MaCHOCTH IMPH OOpalieHuu ¢
BelleCTBAMU U Ja0OpaTOpHbIM  0OOpYy/OBaHUEM;
MPEJICTABIISITh PE3YJIBTAThI XUMUYECKOTO IKCTICPUMEHTA B
dbopme 3anmucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U
(opMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3Yy/IbTATOB;

- YMETh CaMOCTOSATEIbHO IUTAHUPOBATH W IPOBOIUTH
XUMHYCCKANA OKCIEPUMEHT (TIOJydeHHEe W U3ydeHHUe
CBOWCTB HEOPraHWYECKMX M OPraHUYEeCKHX BEIIECTB,
Ka4eCTBCHHBIC PEAKIWH YTIJIEBOJOPOJIOB  Pa3IMIHBIX
KJIACCOB ¥  KHUCJIOPOJCOJEp)KalIMX  OpPraHHYeCcKHUX
BELIECTB, pELICHUE HKCIEPUMEHTAJbHBIX 3a7ad [0
pacrlo3HaBaHUIO HEOPraHMYECKUX UM  OpraHMYecKUx
BEIIECTB) C COOMIOEHHEeM TIpaBWiI  OE30MacHOro
oOpamieHus ¢  BellecCTBaMU M JIaDOpaTOpHBIM
obopynoBanueM, (GOpMYyIHpPOBATH €M HCCIEAOBAHUSA,

NPEJOCTaBIATh B PA3JIMYHON  QopMe  pe3yibTaThl
OKCIICPUMEHTa, aHAJIU3UPOBaTh W  OLEHUBATh  UX
JIOCTOBEPHOCTH;
OK 07. CopeiictBoBath | B 00/1aCTH 3K0JI0IrH4€CKOT0 BOCTIMTAHUS: - cdhopMupoBaTh MPEACTABICHUS: O XUMHYECKOM
COXPaHCHHIO OKpYyKaromien | - cGOpMHUPOBAHHOCTh SKOJIOTUYECKOH KYJIBTYphl, TMOHUMAHUE | COCTABJISIOIICH E€CTECTBCHHOHAYYHOW KAapTHHBI MHpa,
cpenbl, pecypcocOepeKCHHUI0, | BIUSHUS COLNMAIBHO-YKOHOMUYECKUX TIPOIIECCOB HA COCTOSHHE | POJIM XUMHM B TIO3HAHUM SIBIICHUHA TMPHUPOIBI, B
MPUMECHSTh 3HaHUS 00 | MIPUPOJHONH W COIMAIBHON Cpelpl, OCO3HAHHE TJI00ATHHOTrO | (POPMUPOBAHMM MBIIUICHUS M KYJIBTYpPbl JHYHOCTH, €€
W3MEHEHUU KITUMAaTa, | XapakTepa 3KOJIOTHYECKUX MPoOeMm; (GyHKIMOHATBHOW TPaMOTHOCTH, HEOOXOOUMOW IS
TIPUHIIUIIBI OepeXIMBOTO | - IUIAHUPOBAHUE U OCYILECTBJICHHE IEHCTBUII B OKPYKAIOIIEH | pelIeHHs] MPaKTUYeCKHX 3aJad W JKOJOTHYECKH
MpOU3BOJICTBA,  A((}EKTUBHO | cpeleé Ha OCHOBE 3HAHUS I1eJel yCTOMYMBOrO pa3BUTHS | OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY 3/J0POBBIO U
JeCTBOBATh BYPE3BBIYAMHBIX | YEIOBEUYECTBA; OpUPOIHOIL cpere;
CUTYaIUSIX - AKTUBHOE HENpusTHe JEHCTBUI, TNPUHOCIIIMX Bped |-  yMeTh  CcoOOMIOAaTh  MpaBWiIa  JKOJOTHMUYECKU

OKpYKalolllel Cperie;

11eJ1Ieco00pa3HOro  MoBeJeHHsT B OBITY M TPYJAOBOM
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- YMEHHUE IIPOTHO3UPOBATH

9KOJIOTMYECKUETIOCIIEACTBUS
peI0TBpaIaTh UX;

- pacuIMpeHHe  OIbITa
HaIPaBJICHHOCTH;

HeOJIaronpusITHbIE

NPEIIPUHUMAEMBIX  JICUCTBUM,

JACATCIBHOCTHU

YKOJIOTUYECKOU

- OBJIaICHHUEC HaBbIKaMH y‘-Ie6HO-I/ICCJIeI[OBaTeJII>CKOI71, HpOGKTHOfI u

COITMAIBLHOM JICITECIIbHOCTH,

JESITEIbHOCTH B IIEJIIX COXPAHEHHUs CBOETO 3JI0POBbS U
OKpYXKarollel MpUPOAHOU CPE/Ibl; YYUTHIBATH OMACHOCTH
BO3JICUCTBUSI Ha JKUBBIE OPraHU3Mbl OIpPEICTICHHBIX
BEILIECTB, TIOHMMAs CMBICI TIOKa3aTessi MpeaebHON
JIOTTYCTUMOUKOHIICHTPALINH;

- YMETh MPOTHO3UPOBAThH, AHATU3UPOBATH U OLICHUBATH C
MO3HUIMI DJKOJIOTUUECKOH O€30MacHOCTH HOCIEACTBUSA
OBITOBOM M MPOU3BOJCTBEHHOW N1€ATEIBHOCTH YEIOBEKa,
CBSI3aHHOM ¢ TepepabOTKOW BEIIECTB; MCIOJIb30BaTh
MOJTYYCHHBIC 3HAHUS JJIsl IPUHATUS TPAMOTHBIX PEIICHUI
mpoOJieM B CUTYyaIHsIX, CBI3aHHBIX C XUMHUECH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCUCTBUS Ha >KUBBIC
OpraHu3Mbl OIPEACIICHHBIX BEIIECTB, MOHUMAs CMBICT
MoKazaTessi MpeAebHON JOMYCTUMOW KOHIUEHTpALMH, U
MOSICHATh Ha TpPUMEpax CIOCOObl YMEHBIIECHUS |
MPEIOTBPAILCHHUS UX BPEIHOTO BO3/ICUCTBUSI HAOPTaHU3M
JeJIoBeKa.
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2.CTpyKTYpa M cojiep:KaHue 0011e00pa30BaTeIbLHOM THCHUILITUHBI « XUMHSD)

2.1. O0beM TUCIUTUTMHEI B BHJIBI y4€OHOUM paboThI

By yaeOHON paboThI O0beM B yacax
OOBeM 00pa3zoBaTeIbHOM MPOTPAMMBI TUCITUILTIHEI 140
B T.4.

OcHOBHOE coziepKaHue 94
B T. U.:

TeopeTudeckoe o0ydeHHE 34
[IpakTUueckue 3aHATHS 42
B T.4. KOHTPOJIbHBIE PAOOTHI 10
JlaGopaTopHbIe 3aHATHS 18
[IpodeccnoHanbHO-OPUEHTUPOBAHHOE COIepKaHUE (COIEp)KaHHE 40
[IPUKJIQJTHOTO MOJIYJIS)

B T. 4.

Teopetnueckoe oOydyeHue 6
[IpakTHueckue 3aHATHS 22
JlaGopaTopHbIe 3aHITHS 12
[IpomexxyTouHas aTTecTanus (IK3aMeH) 6
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2.2.

TemaTH4YeCKHUil IUIaH U coaepKkaHue TucUHILINHBL «XUMUSA»

HaumenoBanue pa3nenoB u Tem Conepxanne ydeOHOTOo Marepwana (OCHOBHOe © TpodeccrHoHanbHO- | O0beM dopmMmupyembie
OPHUEHTUPOBAHHOE), JTA0OPATOPHBIC U MPAKTHUECKUE 3aHATHUS, IPUKIATHON | YaCOB KOMIIETCHIIUU
MOJIYJTb
1 2 3 4
OcHOBHOE coiep:KaHue 94
Pasznes 1. OCHOBBI CTPOCHUS BelIeCTBA 8
Tema 1.1. OCHOBHOE coJiepKaHue 4
CrpoeHue aToMOB Teopernueckoe odyuenue 2
XUMUYECKUX CoBpemeHHasi MOJENIb CTPOEHHUS aroMa. OJEKTPOHHAsl KOHQUryparus
JJIEMEHTOB U aroma. Knaccudpukanuss XUMHUYECKHX SJIEMEHTOB (s-, P-, O-3JIE€MEHTHI). OK 01
pUpoIa BanentHbie  3neKTpoHbl.  BaneHTHOCTb.  DNEKTpOHHAs  IpUpoOJa
XUMHAYECKOU XUMHUYECKON
CBSI3U CBSI3U. DJIEKTPOOTPHUIIATETLHOCTh. KOoBasieHTHAs CBsI3b, €€ Pa3HOBUIHOCTH
W MEXaHW3Mbl 00pa30BaHUA(OOMEHHBIW ¥  JOHOPHO-aKIICITOPHBIN).
Hounasn CBSI3b. MeTtaninueckas CBSI3b. Bonopoanas CBSI3b.
MexMoneKyIsipHble  B3auMOJEHCTBUA.  M30TOmbI,  OCHOBHOE U
BO30YXJICHHOE COCTOSTHUE aTOMa, THOpUIN3AIis aTOMHBIX OpOUTasICH.
IIpakTH4eckune 3aHATHSA 2
Pemenne mnpakTHUeCKMX 3aJaHUM  Ha  COCTABJIGHHE  DJIEKTPOHHO-
rpaduueckux Gopmys anemeHToB 1—-4meproaos.
Pemenue 3aganuii Ha UCNIOJIBL30BAHUE XUMHUYECKON CUMBOJIMKY U Ha3BaHUU
COEIMHEHUH M0 HOMEHKJIAType MEKIyHapOJIHOTO CO03a TEOPETHUECKOM U
OPUKIATHOM XUMHUM M TPUBHAIBHBIX Ha3BaHUW I COCTaBIICHUS
XUMHUYECKUX (POpMyYNT IBYXaTOMHBIX COECTUHEHHH (OKCHUIOB, CYIb(GUIOB,
TUAPUAOB U T.I.) U APYrUX HEOPraHMYECKUX COCTUHEHHH OTIEIbHBIX
KJIACCOB.
Tema 1.2. OCHOBHOE coziepKaHue 4
ITepnoanueckuin Teopernueckoe o0yuenue 2
3aKOH U Tabmuna [lepuoanueckass cucrema xumuueckux snementoB .M. Menzaeneesa.
.. MeHnaeneeBa O®usnueckunt  cmeicn  Ilepuogmueckoro 3akona .M. Menneneesa. OK 01
3aKOHOMEPHOCTH  M3MEHEHMsSI  CBOMCTB  XHMHMUYECKHX  DJIEMEHTOB, OK 02

06pa3yeMLIX HMHU TIPOCTBIX M CJIOXKHBIX BCIICCTB B COOTBCTCTBHUU C
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IIOJIOKEHUEM XHMMHMUYECKoro aeMmeHra B Ilepuoauueckoi cucreme.
MupoBo33peHueckoe U HaydyHoe 3HadeHue Ilepmoaudeckoro 3axona /[I.M.
MenneneeBa. Ilpornoser  JI.MI. MenneneeBa. OTKpbeITHE  HOBBIX
XUMHNYCCKHUX JJIEMCHTOB.

I[IpakTHYecKkne 3aHATHS

Pemrenne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepHU3aLuio XUMHYECKUX eMeHTOB«MeTaumaecKue /
HEMETAJUIMYECKHE CBOMCTBA, 3JIEKTPOOTPUIATEIBHOCT U CPOJCTBO K
OJICKTPOHY XUMHUUYCCKUX JJICMCHTOB B COOTBCTCTBHEC C HMX JJICKTPOHHBIM
CTPOCHHUEM M IIOJIO)KCHHUEM B HCpHOI[H‘IGCKOfI CUCTEMEC XUMHNYCCKUX
anemenToB .M. Menneneeray.

Paznen 2. Xumnueckue peakiuu

12

Tewma 2.1. Tunel XuMHAYECKUX peaKIUN

OCHOBHOE coJiepKaHue

Teoperuyeckoe o0yueHue

Knaccupukanus w  TUOBI  XUMHYECKHX  peakuuid C  ydacTuem
HCOPraHM4YCeCKUxX BCHICCTB. KomnuecTBeHHBIE OTHOIICHHUS B XUMMHH.
OcHOBHbBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHUHU M PACU€Thl 10 ypaBHEHUSIM
XMMHYECKUX peakuuid. Monp Kak eJuHHUIla KOJIMYecTBa BEIECTBa.
MonspHass Macca. 3aKOHbI COXpPAaHEHHMSI MacChbl M DHEPruM. 3aKOH
ABoraapo. MossipHblil 00beM Ta30B. OTHOCHTENbHAS TNIOTHOCTH Ta30B.
Peakuuu xomruiekcooOpa3oBaHHUsl C y4yaCTHEM HEOPTaHWYECKUX BEIECTB
(Ha mpuUMepe THAPOKCOKOMILICKCOBIIMHKA M AJTFOMHHHSA).

IIpakTn4yeckmne 3aHATHSA

CocTaBieHHe YpaBHEHUH peaklMil COCAMHEHUSI, Pa3JIOKEHHUS, 3aMEeIIICHU,
oOMeHa. YpaBHEHHMSI PEaKlUid TOPEHHs, MOHHOTO OOMEHa, OKHCIICHHSI-
BOCCTAHOBJICHHS.

Pacuer k0MYeCTBEHHBIX XaPAKTEPUCTUK UCXOJHBIX BEUIECTB U MPOAYKTOB
peakuuu. PacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa pEaKLUUU
COCIMHCHUS, €CIIM OJIHO M3 BEIICCTB JIaHO B M30BITKE W/WJIU COJEPIKHT
npumecu. Pacder maccoBoif wiM OOBEMHOW JONMM BBIXOJA MPOAYKTA
peaKIuy COETMHEHUS OT TEOPETUYECKH BO3MOXKHOTO. Pacdyer oOBbeMHBIX
OTHOIIGHMWH Tra3oB. Pacdyer wmaccel (00BEM, KOJIMYECTBO BEIICCTBA)
IPOAYKTA PEAKLUHH, €CIM OJHO M3 BELIECTB JIaHO B BHJIE pPacTBOpa C
OIIPEAETIEHHON MAacCOBOM J0JIE PAaCTBOPEHHOIO BEILIECTBA.

YpaBHEHUs OKHCJICHUSA-BOCCTAHOBIICHHUS. Cremnenb OKHCIICHHS.

OK 01
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Okuciutens W BOCCTAaHOBHUTENb. OKHUCIUTEIBHO- BOCCTAaHOBUTEIBHBIE
peakuuu B MpUpoJIE, MIPOU3BOJICTBEHHBIX nporeccax u
KU3ZHEACITEIIbBHOCTH OpraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noteHman cpeabl. CocTaBieHHME W ypaBHUBAaHUE OKHUCIUTEIHHO-
BOCCTAHOBUTEJbHBIX ~ pPEAaKUMH  METOJOM  JJIEKTPOHHOro  OanaHca.
TunuyHble HEOPraHUYECKUE OKUCIUTENIN U BOCCTAHOBUTEIH. DJIEKTPOJIU3
pacTBOPOB M PaCILJIaBOB COJICH.

Tema 2.2. Dnexrpoaurnyeckas auccouuanys | OCHOBHOE cOoAepKaHHe 4
1 MOHHBII 0OMeH Teopernueckoe odyuenue 2
Teopust 2IEKTPOIUTUUYECKON AMCcONManuu. Peakinuu HOHHOTO OOMEHa.
CocraBiieHH€e peakIuii HOHHOTO OOMEHa MyTeM COCTAaBJICHUS MX MOJHBIX U
COKpAIICHHBIX HOHHBIX YPAaBHEHUM.
l'unponus coneil. 3HaueHue TUIpOIM3a B OUOJIOTMYECKUX OOMEHHBIX OK 01
nporieccax. [I[pumenenne ruiposm3a BIPOMBIIIICHHOCTH.
JlabopaTropHbie 3aHATHS 2
JlabopaTtopHast pabota «Peakiuu ruaposnza.
HccnenoBanue cpenpl pacTBOpPOB coJiel, 0Opa3oBaHHBIX CUJIBHBIMH H
c1abbIMM MPOTOJIUTAMH, M UX PEaKLUN ¢ paCTBOpPaMH IEN0YH U KapOoHaTa
Hatpusi. CocTaBi€HUE PEAKIMN THAPOIIN3a COJICH.
KontponpHas padora Nel 2
Paszgen 3. Crpoenue u cBOKCTBa HEOPTAHUYECKUX BEIIECTB 18
Tema 3.1. Knaccudukanus, HomeHnkinatypa u | OCHOBHOE cojiepKaHHe 6
CTPOCHHE HCOPIraHUYCCKUX BCIICCTB Teopeanec]qoe oﬁyqeﬂne 4
[Ipenmer HeopraHuueckoil XuMuu. B3auMOCBA3b HEOPraHUYECKUX
BeulectB. Knaccudukanuss HeopraHudeckux BemiecTB. IIpocteie u
cnoxHble BemiecTBa. OCHOBHBIE KJIACChl CIOXKHBIX BEIIECTB (OKCHIBI,
TUJIPOKCH/IBI, KHCJIOTHI, COJIN). Homenknarypa u Ha3BaHHUE OK 01
HEOPraHMYECKUX BEIIECTB HCXOAS M3 UX XUMUYECKOW (OpMynbl WU OK 02

COCTaBJICHUE XHUMHUYECKOU (1)0pMy.]'IBI HCxXodsd1 N3 Ha3BaHUA BCIICCTBaA IIO
Me)KILYI{apOﬂHOﬁ niIn TpI/IBI/IaHBHOﬁ HOMCHKJIATYpC.

Me)I(MOJ'IeKy.]'IHpHLIe B3aHMOICHCTBHS. KpI/ICTaJ'IJ'IOFI/I)IpaTLI. Ar PEraTHbIC
COCTOSAHHMA BCIICCTBA. KpI/ICTaJIJII/I‘{eCKI/Ie u aMOp(I)HBIe BellecTBa. THIIBI
KPUCTATINIMICCKUX peHICTOK (aTOMHaH, MOJICKYJIApHAs, HNOHHas,
MeTaJ’IJ’II/I‘{eCKaH). 3aBUCHMOCTD (I)I/I3I/I‘-ICCI(I/IX CBOICTB BeIllecTBa OT THIIA
KpHCTaHHH‘{eCKOﬁ PCHICTKU. HpI/I‘-II/IHBI MHOT* 006p8.31/I$I BCIICCTB.
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CoBpeMeHHbIE MPEACTABIEHUS O CTPOCHUM TBEPHABbIX, JKUIKUX U
ra3000pa3HbIX BeniecTB. JKuKue KpucTauibl.

IIpakTnuyeckune 3aHATHS

Pemenue 3amau Ha pacdyer MaccoOBOM J0aM (MAacchl) XUMHUYECKOTO
JJIeMEHTa (COeIMHEHUs) B MoJjekyae (cmecH). PelieHue npakTH4eCKHX
3aJaHUi 0 KJIACCHU(HUKAINKA, HOMEHKIATYpEe M XUMHYECKUM (Gopmyiiam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (Ha3blBaThb M COCTABIATH
(hopMyITBI XUMHYECKUX BELIECTB, OMPEICIISATh

MIPUHA/IIEKHOCTD K KJIACCy).

Wcrounnku xumuyeckol wuHopmanuu (HayyHas M ydyeOHO-HaydHas
JAUTEpaTypa, CPEeICTBA MACCOBOM

nHpopmanuu, cetb HWutepHer u gpyrue). Ilowck wuHbopMmamuu 1o
Ha3BaHMAM, HICHTHUQHUKATOpPAM, CTPYKTYPHBIM dopMyam.

Tema 3.2. ®U3UKO- XUMHYECKUE CBOWUCTBA
HEOpPraHWYECKUX BEIECTB

OcHOBHOE cozepxKaHue

Teoperuyeckoe o0yueHue

Mertamnsl. O6mue ¢u3nueckue U XUMHUYECKHE CBOWCTBA METAJlJIOB.
CriocoObl mosTyyeHHsl. 3HaU€HUE METaUIOB M HEMETAUIOB B NPUPOJIE U
KU3ZHEJESATEIbHOCTH YeJloBeKa U opraHu3MoB. Kopposus MeTasyioB: BUJbI
KOPPO3UHU,CIIOCOOBI 3alUTHl METAJIIOB OT KOPPO3HHU.

Hemeramner. O0mue (u3nveckne ¥ XMMHUYECKHE CBOMCTBA HEMETAILIOB.
Tunuunsie cBoiictBa MetaioB [Y— YII rpynn. Knaccudukamms u
HOMEHKJIaTypa COeIMHEHUN HemeTauioB. KpyroBopoTbl OHOreHHBIX
3JIEMEHTOB B IPUPO/IE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB
(OKCHIOB, THAPOKCHIOB, KHCIOT, COJe U Jp.). 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB TMPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHHH,
BBICIIIUX OKCHUJIOB M THAPOKCHUJIOB.

IlpakTH4eckue 3aHATHSA

CocraBiieHHE ypaBHEHHM XMMHUYECKHUX PEAKLMI C Yy4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHWYECKUX BEIIECTB: OKCHJIOB METAIJIOB, HEMETAJUIOB U
aM(pOTEepHBIX DIIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHUH U
aM(pOTEepHBIX THAPOKCHJIOB, HEOPTAaHUYECKUX COJIEH, XapaKTepPH3YIOIIHUX
HX CBOMCTBA.

Pemienue MpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUM  HA
CBOMCTBA U MOJYYEHHE HEOPTAHUYECKHUX

OK 01
OK 02
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BCIICCTB.

JlaGopaTopHble 3aHATHS 2
JlaboparopHas paboTta «CBOHCTBA METAIIJIOB U HEMETAJUIOBY.
HccnemoBanne (GU3HYECKUX HM  XUMHUYECKHX CBOWCTB METAUIOB U
HeMeTauioB. PellleHne SKCIepUMEHTAIBHBIX 3a7ad [0 CBOWCTBAM
XUMUYECKAM CBOMCTBAM METAUIOB M HEMETAJUIOB, MO PACIIO3HABAHUIO H
MOJTYYCHHUIO COCAMHEHUN METAJNIOB M HEMETAJUIOB.
Tema 3.3. IlpousBoactBo Heopranuueckux | OCHOBHOE COJICpKaHUE 4
BEIIECTB. 3HAYEHUE U TIPUMEHEHNE BOBITY U
Ha MPOU3BOJICTBE Teoperuyeckoe o0yueHue 2
O6mme TpeACTaBICHUS O TMPOMBIIUICHHBIX CIOCO0aX TMOTy4eHUs
XMMHMUYECKHUX BEIIeCTB (Ha IpUMepe IPOU3BOJCTBA aMMMaKa, CEpHOU
KHCJIOTHI).
Uepnas u nBetHas metaiuryprus. [Ipakrnueckoe NpuMeHEHHEe JIIEKTPOIIN3a
JUTSA TIOJIYYE€HUSI IIEJIOYHBIX, MIEIIOYHO3EMENBHBIX METAJUIOB U aJTFOMHUHUS. OK 01
CTeKIo U CUIMKATHASI IPOMBIIIJIEHHOCTb. OK 02
[Tpo6iema 0TX0I0B M MOOOYHBIX MPOTYKTOB.
IIpakTH4eckune 3aHATHSA 2
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUN O POJIM HEOPTaHUYECKOU
XMMHH B Pa3BUTUU MEIMIMHBI, CO3/JaHUU HOBBIX MaTepuaioB (B
CTPOUTENBCTBE U JIP. OTPACISAX MPOMBIILICHHOCTH), HOBBIX HCTOUYHUKOB
SHEepruu (anbTEpPHATUBHBIE HCTOUYHUKH SHEPrUU) B pEIICHUU MpodiieM
9KOJIOTMYECKOM, SHEPreTHYEeCKON U MUIIEBON Oe30MaCHOCTH.
KontponbHas padorta Ne 2 «CBo#CTBa HEOPTaHUYECKUX BEIIECTBY» 2
Paznen 4.Ctpoenue 1 CBOMCTBA OpraHUYECKUX BELIECTB 22
Tema 4.1. Knaccudukamus, crpoenue u | OCHOBHOE COICpPIKaHUE 6
HOMCHKIJIaTypa OpTaHNYCCKNUX BCHICCTB Teopeanecxoe oﬁyqeﬂne 2
[Ipenmer opranuyeckoi XuMuU. B3auMOCBS3b HEOPraHUYECKHX U
OpraHMYECKUX BEIECTB.
XHUMHYECKOE CTPOCHHE KAK MOPSAJOK COCOUHEHUsT aTOMOB B MOJIEKYJe OK 01

COIJIaCHO MX BaJEHTHOCTH. OCHOBHBIE TOJIOKEHHSI TEOPUH XMUMHUYECKOTO
CTpOEHUsl OpraHuyecKkux coeauHeHuii A.M. byrtnepoBa. VYrieponHslit
CKEIIET OPraHMYeCKOM MOJEKYJIbl. MOJIeKyIspHbIE U CTPYKTYpHBIE
(pa3BepHyTble, COKpalleHHble) XUMHUYeckue (HopMynbl. 3aBHCHUMOCTb
CBOMCTB BEILIECTB OT XWMHYECKOIO CTpPOCHMs MoJIeKyl. M3omepus u
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n3oMepsl  (CTpyKTypHas, reomerpudeckas  (LUC-TpaHC-U30MeEpUs).
KparHOCTB XMMUYECKOH CBA3U.

[Monsitue o ¢yHKOHOHANBHOW rpynme. [lpuHnIMOB  KIAaccudUKanum
OpPraHNYEeCKUX COCIMHEHNN. MexyHapoaHas

HOMEHKJIaTypa ¥ NPUHIUIIBI HOMEHKJIATYpPbl OPraHUUECKUX COCMHEHUH.

IIpakTnuyeckune 3aHATHS 4
Homenknarypa  oOpraHMyeckux COEIUHEHMI  OTIENbHBIX  KJIACCOB
(HachIIIEHHbIE, HEHACBIILIEHHbIE U apPOMaTHYECKUE YTII€BOI0POIbI, CIIUPTHI,
(eHoIbl, anbaeru/pl, KETOHbI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBieHHe
MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKUX BEILECTB
OTJENbHBIX KJIACCOB, MCIOJb3YsSd HUX Ha3BaHUS II0 CUCTEMATHYECKOMN
HOMeHKnatype. Pacuersl  mpocteifmieli  ¢GopmMyabl  OpraHU4ecKon
MOJIEKYIbI,
HCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. CpoiictBa  oprannyeckux | OCHOBHOE cojepKaHHE 8
COEIMHEHMI Teopernyeckoe o0yueHune 4

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUW OTAEJIbHBIX
KJ1accoB (0COOCHHOCTH KilacCH(UKAITIN

W HOMEHKJIATyphl BHYTPH KJacca; TOMOJIOTHMYECKUH P ©  oOImras
dbopmyna; wuzomepusi; (U3HYECKHE CBOWCTBA, XHMHUUYECKHE CBOMCTBA;
CrOCOOBI MOJTyYEHUS):

- TIpeAeNbHbIE YrieBOAOpoAbl. ['OpeHrne MeTaHa Kak OJIMH M3 OCHOBHBIX
HMCTOYHHKOB TEIIa B MPOMBIIIICHHOCTH U ObITy. CBOMCTBA MPUPOIAHBIX
YTJI€BOJIOPOJIOB, HAXOXKICHHUE B MPUPOJIC U IPUMEHEHUE AJIKAHOB;

-— HempeaeabHbIE W apoMaTHYeckue yriaeBojoponabl. [lomumepusanus
STWJICHA KaK OCHOBHOE HaIpaBJICHHUE €ro HCIOoJb30BaHus. [opeHue
alleTHJIeHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO ITUIAMEHU JIJIsl CBApKH U
PE3KH METaJlIOB;

-— KHUCJIOPOJACOJEPKAIINE COSAMHEHUS (COUPTBI W MPOCThIe A(HUPHI,
(heHoIIbI, ambAEeTUAB U KETOHBI, KAPOOHOBBIE KUCIOTHI U UX MPOU3BOJIHEIE).
[IpakTdeckoe mNpuUMEHEHHE OJTUIICHTIUKOJNA, TJHIEepUHa, (QeHoma.
[Ipumenenne popmanbaeruaa, aneTaabaeruaa, yKCyCHOM KUCIOTh. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromirue CBOHCTBA MbLIa;

- a30TcoieprKalle COeTUHEHHsI (AMUHBI 1 aMUHOKHCIIOTHI, OSJIKH).
Knaccudukaius m 0coOEHHOCTH OpPraHMYECKUX peakiuii. PeakinmoHHbIe

OK 01
OK 02
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neHTpel. Panukansl. [lepBoHayanbHble MOHATUSA O THUIAX M MEXaHU3MaxX
OPraHUYECKUX PEAKIUN.

IIpakTu4eckue 3aHATHS

Pemienne uenoyek mnpeBpamieHUd Ha TEHETUYECKYH0 CBSI3b MEXIY
KJIACCAMU  OPraHMYE€CKUX COCIUHEHUWA C COCTABJICHUEM HAa3BaHUU
OPraHWYEeCKUX COCIUHEHWH 110 TPUBUAIBHOM WIM MEXKIYHAPOIAHOU
CUCTEMaTHUUYECKOMU

HOMEHKJIaType. PemeHne pacdyeTHhIX 3a7ad MO YPAaBHEHUSM DPEAKIUU C
Y4aCTHUEM OPTraHUYECKUX BEIIECTB.

JlabopaTropHbie 3aHATHS

JlabopatopHnast pabota «IlosydeHue 3TuIeHa U U3YYEHHUE €TO CBONCTBY.
[lonyuenue »sTUiieHA U3 3TaHOJa B JabopaTropud U HU3YYEHHUE €ro
¢buznueckux M XUMU4yeckux  cBoicTB.  CocraBieHHe — peakuui
MIPUCOEIMHEHHS] U OKUCIICHUSI Ha MpuUMepe 3TujieHa. PemieHne pacyeTHbIX
3aJ1a4 C MCIMOJIb30BAHNEM TUIOTHOCTH T'a30B [0 BOJIOPOJIY U BO3IIYXY

Tema 4.3. OpraHuueckue BeENIECTBA B
KHU3ZHEJESATEIbHOCTH YeJIOBEeKa.
[Ipou3BoICTBO UMpPUMEHEHUE OPraHUYECKUX
BEIIECTB B MPOMBIIUIEHHOCTH

OcHOBHOE cozepxKaHue

(op]

Teopernyeckoe o0yueHue

buooprannueckue coeaunenus. [Ipumenenne u Ouosoruyeckas poJib
yriaeBoaoB. OKHCIIEHUE VIJIEBOJOB — HCTOYHUK DHEPIHHM  SKUBBIX
opranu3mMoB. O61acTy mpUMeHeHus: aMUHOKUCIOT. [IpeBpamienus 6enkoB
numu B opranusMe. buonornyeckue Qynkuuu OenkoB. buonoruueckue
¢byakun xupoB. Ponb opraHnyeckoil XMMHUM B pEIIEHUH MPOoOseM
MUIIEBON OE30MaCHOCTH.

HyxnenHoBble KHUCHOTBHI: cocTaB U cTpoeHue. CTpoeHHe HYKIEOTHIOB.
CocraB nykienHoBbIX kucioT (JJHK, PHK). Ponb HyKIIEMHOBBIX KHUCIIOT B
KU3ZHEJEATEIIbHOCTH OPTraHU3MOB.

[Ipou3BOCTBO  OpraHMYECKUX BEIIECTB: MPOU3BOJACTBO  METaHOJA,
nepepabotka HedTH. [lonmdTHIIEH Kak KPYMHOTOHHAXHBIA MPOJYKT
XMUMHUYECKOTO mpou3BojacTBa. [Ipumenenue stunena. [IpousBoncTBo u
NPUMEHEHUE KayuyKa U PE3UHBI.

CHUHTETHYECKME M MCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA.
[IpakTHueckoe HCHOJB30BaHUE BOJIOKOH. CHHTETHYECKHE IUJICHKHU:
U30JISIIMSL JJIs TIPOBOJIOB, MEMOpaHbI ISl OMPECHEHUS BOJbI, 3allUTHHIC
TJICHKU JJIS aBTOMOOWJICH, TUTACTBIPH, XUPYprUvecKue MOBs3KU. HoBbie
TEXHOJIOTHH JAJIbHENIIIEro COBEPIICHCTBOBAHUS MIOJIMMEPHBIX

OK 01
OK 02
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MaTepHalIoB.

Ponp opranumueckoil XMMHUU B PEUICHHHM TMPOOJIEM DSHEPreTHYECKON
0€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI,

CO3JaHMM  HOBBIX  MaTEpUajoOB, HOBBIX  HCTOYHMKOB  OSHEPruu
(asibTepHATHBHBIE UICTOYHUKH SHEPIUN).

IIpakTnuyeckune 3aHATHSA 2
Pemienne 1mpakTUKO-OPUEHTHPOBAHHBIX  3aJaHUM 10  COCTaBIICHHUIO
XMMHMUYECKUX PEaKLUN, OTpaKaroInux
XMMHMUYECKYIO0 aKTUBHOCTh OPIaHUYECKUX COEIMHEHUN B PAa3JINYHBIX Cpeaax
(IpUpOIHBIX, OMOJIOTUYECKUX, TEXHOTEHHBIX).
KonTtponeHas padota Ne 3. CtpyKkTypa 1 CBOICTBAa OPraHUYECKUX BEIIECTB. 2
Paznen 5. Kunetnueckue 1 TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIU I 14
Tema 5.1. Kunernueckue 3axkoHOMepHOCTH | OCHOBHOE COJIEpKaHHUE 4
MPOTEKAHUSI XUMHUUYECKUX peakLnii Teopernueckoe odyuenue 2
Xumuyeckue peakuuu. Kiaccudukamuss XUMHUECKUX peakuuid: 1o
(azoBoMy cocTaBy (FOMOr€HHbIE M T'€TEPOTEHHBIE), MO HCHOJIH30BAHUIO
Katanu3aTopa (KaTaJTuTHYECKUE U HEKATATUTUIECKHE).
CKOpoCTh peakIfy, €e 3aBUCUMOCTb OT PAa3IMYHBIX (PAKTOPOB: MPUPOIBI
pearupyromux BEIIECTB, KOHILEHTPAUM  pPEarupyrollux  BeEIIECTB,
temriepatypbl  (mpaBwio  Bant-T'odda), mmomamu  peakimoHHOM OK 01
MOBEPXHOCTH, HaJIW4UsA Kataiu3aropa. Posib KaTalin3atopoB B MPUPOJE U OK 02
IPOMBILIIIIEHHOM ITPOU3BOJICTBE.
OHeprusi aKTHUBaUMU. AKTUBUPOBAHHBIA KoMmIulekc. Karanuzartopsl u
karanu3. Poip  kaTranu3atopoB B OPUPOAE M MPOMBIIIIEHHOM
IIPOU3BOJICTBE.
JlabopaTopHble 3aHATHS 2

N3yueHne 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEAKIIUU OT KOHIICHTPAIIHH
pearupyoImx BEIecTB U TEMIePaTyphl.

JlaGopaTopHas paboTa Ha BEIOOD:

JlaboparopHas padota «OrmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHIIEHTPALIMU pearupyrolux BemiecTBy. lccienoBaHue 3aBUCUMOCTH
CKOPOCTH peakiuu OT KoHIeHTpauuu. OnpeaeneHne KOHCTAaHThl CKOPOCTH
peakiuy rpadu4ecKuM METOI0M.

JlaboparopHas padota «OmnpeneneHne 3aBUCUMOCTA CKOPOCTH PEAKIIMH OT
Temrneparypbl». lMccienoBaHue 3aBUCHMOCTH CKOPOCTH PEAKIHH OT

24




Temneparypsl. PacueT 3Heprum akTuBaLuy PEaKLMH.
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUN Ha aHaIU3 (HaKTOPOB,
BJIMSIOIMX HA U3MEHEHUE CKOPOCTH XUMHUECKON PEaKLIUH.

Tema 5.2. Tepmonunamuueckue | OCHOBHOE CO/IepKaHUE 10
3aKOHOMCPHOCTH MPOTCKAHUA XUMHUUYCCKHX TeopeTuqecxoe oﬁyqeﬂne 4
peakium. Knaccupukamuss XMMHUYECKMX peaknuid: 1o TemioBoMy 3ddexry
PaBHOBeCHEe XUMHYIECKUX PEaKIHi (3K30TEpMHUECKHE, PHIOTEPMUYECKUE), MO 00paTUMOCTH (0OpaTHMblE U
HeoOpaTUMBbIE). Tennossle 3 peKThI XUMHYECKHUX peaxnui.
Tepmoxumuueckue ypaBHeHHa. OOpaTUMOCTh peakiuil. Xumudeckoe
paBHOBECHME M €ro CMEILEHHE IOJ JEHCTBUEM pa3IUYHbIX (DAaKTOPOB
(KOHLIEHTpalsl peareHTOB WJIM TNPOAYKTOB peakluu, JaBJICHHUE,
TeMIiepaTypa) JUisi CO3JaHUsl ONTHUMAIbHBIX YCIOBUU MPOTEKAHUS OK 01
XUMHUYECKHX IPOLIECCOB. OK 02
[Tonsitne 00 sHTanbnuu U SHTponuu. DHeprus ['MO6ca. 3akon I'ecca u
CIeACTBUS U3 Hero. Ponb cMmemnienust
paBHOBECHS B TEXHOJIOTHYECKUX ITpoLieccax.
IIpakTH4eckne 3aHATHSA 4
[Mpunuun Jle-Illarense. Bausaue paznuyabix (PakTopoB Ha W3MEHEHHE
paBHOBECHS XUMHMYECKUX pEaKIMid. 3aKOH [JEHUCTBYIOIIMX Macc U
KOHCTaHTa  XMMHUYECKOTO  paBHOBecHs.  PacueTel  paBHOBECHBIX
KOHIEHTPALMI pearupyronmx BEIIECTB M MPOIAYKTOB peakuuil. Pacuersl
TEIJIOBOTO 3 deKTa peaKiiuu.
Pemienne  mpakTUKO-OPUEHTUPOBAHHBIX  33JaHUM HA  [PUMEHEHHE
npunnuna Jle-1llarenbe aig HaX0XKAECHUS
HaIlpaBJICHUSl CMEIIECHUS PAaBHOBECHUS XMMHYECKON pEeakUMd W aHaIu3
(hakTOPOB, BIUSIONIMX HA CMEIEHIE XUMUYECKOTO PABHOBECHSL.
JlabopaTopHble 3aHATHS 2
JlaboparopHas pabota «l3ydyeHue BIMAHUA Pa3NIUYHBIX (AKTOPOB Ha
CMEUIEHUE XHMMHYECKOTO  paBHOBecus». VccienoBaHue — BIMSAHMS
W3MEHEHUs] KOHLEHTPALMU BELIECTB, PEAKIUU CPElIbl U TeMIEepaTypbl Ha
CMEIIEHHE  XMMHMYECKOro  paBHOBecHs. (CpaBHEHHE  IOJIyYEHHBIX
pE3YIBTATOB C TEOPETUYECKH IIPOTHO3UPYEMBIMU Ha OCHOBE
npuHuuna Jle-Illarense.
KonTtponsHas padota 4. CkopocTh XUMHUYECKOM peakly U XUMHUECKOE PaBHOBECHE. 2
Pa3nen 6 JlucniepcHble CCTEMBI 8
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Tema 6.1. ucnepcHbie cucteMbl U GakTopsl | OCHOBHOE COACPIKAHHE 4
UX YCTOMYMBOCTHU Teopernueckoe o0yuenne 2
Hucnepcusie cucrteMsl. Kosmouaneie cucrembl. UCTHHHBIE PACTBOPBI.
PactBopenne kak ¢usuko-xummuueckuii mporecc. PactBopel. CrocoOsr
OPUTOTOBJIEHUSI  pacTBOpoB.  PactBopumocts.  MaccoBasgs — 1ois
pacTBOpeHHOro BemiecTBa. [IpeaenbHO OMycTUMblE KOHUEHTPALUU U UX
UCII0JIb30BAHUE B OLIEHKE PKOJIOIMUECKOi 0€3011aCHOCTH.
Knaccugukamus mucrnepcHbIX cucteM mo coctaBy. CtpoeHue u (pakTopsl OK 01
YCTOMYMBOCTH  JHCIEPCHBIX  CUCTEM. Pacro3HaBaHWE  HMCTUHHBIX OK 02
pacTBOpPOB, KOJUIOMJIHBIX PAacTBOPOB H TPYyOOJUCIEPCHBIX CHCTEM. OK 07
Crpoenue munemisl. PaccenBanue cBeTa NpU NPOXOKJIEHUU CBETOBOTO
My4Ka 4epe3 ONTHUYECKH HEOTHOPOIHYIO cpeny (dddekra
Tunnans).
IIpakTHYeckne 3aHATHS 2
Pemenue 3agay Ha MPUTOTOBIIEHUE PACTBOPOB.
Pemenne  mpakTHMKO-OPUEHTHMPOBAHHBIX  pAcUETHBIX  3aJaHUNd  Ha
JMCTIEPCHBIE CUCTEMBbI, MCIOJb3yeMble B OBITOBOW M MPOU3BOJCTBEHHOMN
NEeSITeIbHOCTH 4YEJIOBeKa, C TMO3UIUI HKOJIOTHYECKOM Oe30MacHOCTH
TOCJIEACTBUHN ¥ TPAMOTHBIX PEIICHUM MPoOJIeM, CBI3aHHBIX C XUMHUEH.
Tema 6.2. Uccnenosanue cBOMCTB | OCHOBHOE COJIEpKaHUE 2
JIUCTIIEPCHBIX CUCTEM Aist ux | JlabopaTopHbie 3aHATHS 2
UIEHTU(DUKALIIH JlaboparopHnas padota «IIpuroroBiaeHue pacTBOPOBY.
[IpuroroBnenue pacTBOpPOB  3aJaHHOU (MOJIApHOIN)
KOHIEHTpaluu (C MNPaKTHKO-OPHUEHTUPOBAHHBIMH BOIPOCAMHU),
OIpECICHUE CPEIbl BOJHBIX PACTBOPOB. OK 01
Jlaboparopnas pabota «lccrnenoBanue TUCIEPCHBIX CHCTEM. OK 02
[IpuroTtoBrnenue U U3ydyeHNUE CBOMCTB JAUCIIEPCHBIX CHCTEM Pa3HBIX BHUJIOB:
CYCIIEH3UH, SMYIbCUHU, KOJUIOMAHOTO pacTtBopa. CpaBHEHHE CBOWCTB
UCTHUHHBIX M KOJUJIOMJHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX pa3iMuuid
MEXy HUMH.
KonTtponsHas paborta 5. JlucnepcHbIe CHCTEMBI 2
Paznen 7. KauecTBeHHbIe peakuuy 0OHApy EHHUS HEOPTaHMUECKUX U OPraHMYECKUX BEIIECTB 10
Tema 7.1. OOnapyxenue Heopranndeckux | OCHOBHOE cofep)KaHue 6
KaTHOHOB M aHMOHOB HpaKanecxne 3aHATUSA 2

KauecTBeHHBIC XMMUUYECKHE PCaKlMK, XapaKTCPHLIC IJIA OGH&p}DKGHI/IH
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HEOpraHMYeCKUX BellecTB (KaTMOHOB U  aHMOHOB). CocraBieHue
ypaBHEHHMI peakuuii oOHapykeHHs KaTHOHOB [-VI rpymnm u aHMOHOB, B
T.4. B MOJICKYJISIDHON M HOHHOM (hopmax.

Peakiun oOHapy>keHUSI HEOPTaHWYECKUX BEIIECTB B PEAbHBIX 0OBEKTax
OKpYKaroILlEn Cpeibl.

JlabopaTropHbie 3aHATHS OK 01
OOnapyxeHue HeopraHmdeckux BemiecTB (katuoHoB [-VI rpynn win OK 02
AQHUOHOB) C UCII0JIb30BAHUEM KaYECTBEHHBIX aHATUTUUYECKUX PEaKIUi.
JlabopaTopHast pabota Ha BHIOOD:
1. JlaGopatopHas paboTa «AHATUTHYECKHE peakiuu KaTuoHOB [-VI
TPy,
[IpoBeneHne KaueCTBEHHBIX PEaKIUil, UCIOIb3yEMbIX ISl OOHApy>KEHUs
katuoHoB | rpynmbl (kanus, HaTpusi, MarHus, amMmmonus), Il rpynmsr Ha
npumepe 6apus, 11l rpynnst — cBunma, [V rpynns! — anomMunus,
V rpymnner — skeneza (II m II), VI rpymmer — nHuxens. OnucaHue
HaOII0aeMBIX SIBJICHHN M COCTABIICHUE XUMUYECKUX PEaAKITHi.
2. JIaboparopHas paboTa « AHATUTHYECKUE PEAKITUA AaHHOHOBY.
[IpoBeneHne KaueCTBEHHBIX PEaKIMil, MUCIOIb3YEMbIX AJISI OOHApY>KEHUs
aHWOHOB: KapOoHara, docdarta, cyabdara, cynbduaa, HUTpaTa, XJIOpUIa U
np. Omnucanue HaOMIOJAaeMbIX SBIEHUH M COCTaBIIEHHE XUMHYECKHX
peaKui.
Tema 7.2. OOnapyxenue opranndeckux | OCHOBHOE COJICp)KaHUE
BEILIECTB OT/IEJIbHBIX KJIacCOB C | llpakTHYecKue 3aHATHS
UCIOJIb30BAHUEM KaY€CTBEHHBIX PEaKLUi KauecTBeHHBIE XMMHUYECKHE DPEAKIHH, XapaKTepHbIe Al OOHapy>KEeHUs
OTJIENbHBIX KIJIACCOB OPraHMYECKUX COCAMHEHUI: (DEHOJIOB, albAETHIOB,
Kpaxmaila, yKCYCHOM KHCJIOTbl, aMUHOKHCIIOT U Jp.
Jlenarypaiius OeKOB NPU HATPEBAHHH, [IBETHBIE PEAKIIMK OCIIKOB.
CocraBieHre KayeCTBEHHBIX pEaKiui OOHApYKEHUS OPraHUuYEeCKHX
COCIMHEHUH OTJEIbHBIX KJIACCOB.
JlaGopaTopHble 3aHATHS OK 01
OOHapy)xeHHEe  OpPraHMYEeCKUX  COEAMHEHUH  OTHENbHBIX  KIAcCOB. OK 02

JlaGopatopHasi paboTa Ha BBIOOD:

JlaGopatopHasi pabora «KauecTBeHHblE pEaKLMU Ha OTIEJbHBIE KIIACChl
opranudeckux  BemecTB».IlpoBenenue Ka4eCTBEHHBIX  pEaKIHii,
UCIOJb3yEMBbIX JJIs1 OOHApYXEHHMs OPraHMYECKHX BEIIECTB Pa3JIMYHBIX
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KJaccoB:  (DEHOJOB, aNbJETWAOB, Kpaxmaja, YKCYCHOW  KHCIIOTBHI,
AMUHOKUCIIOT, OenkoB u aAp. OnucaHue HAONMIOMaeMbIX SBICHUH U
COCTaBJICHUC XUMHNYCCKUX peaKuHﬁ I/I/I/IJII/I CXEM.

Jlaboparopnass  pabora  «KadecTBEHHBI  aHAIM3  OPraHUYCCKUX
COCMHEHUH N0 (PYHKIIMOHAIBHBIM rpyrmam». [IpoBeneHne KaueCTBeHHBIX
peaKuHﬁ, HCIIOJIB3YEMbBIX MJIA PAaCIIO3HABAHUA OPraHUYCCKUX BCIICCTB
OTIENBHBIX KJIAcCOB MO (YHKIMOHAIBHBIM TpynmaMm: Ha NpuMepe
AMHHOKHUCIIOT U KapOOHOBBIX KHCJIOT, CTUPTOB U (PEHOJIOB,

AJIbJACTU 0B U KETOHOB. Omnucanue Ha6J'IIOI[a€MI>IX SIBJICHWI M COCTaBIICHHE
XMMHUYECKUX PEaKIIUN U/UITU CXEM.

[TpodeccrnonaabHO-OPUEHTUPOBAHHOE COIEpKaHUE (CoIepKaHNE TIPUKIATHOTO MOTYJIs)

Pazgen 8. Xumus B ObITY U TPOU3BOACTBEHHOM IEATEILHOCTH YEJIOBEKA

Tema 8.1.
XuMuss B OBITY W MPOU3BOJCTBEHHOU
JESATENBbHOCTH YEJIOBEKA

OcHOBHOE cozepxKaHue

N

IIpakTHYeckoe 3aHATHE

Dkonoruueckas 0€30acHOCTE MOCIEICTBHIA OBLITOBOH U
MIPOM3BOJICTBEHHOM JICATEIHHOCTH YEJIOBEKA, CBSA3aHHAS C TIEpepadOTKOM
BEIECTB; MOUCK U aHAIN3 XUMUYECKONH HH(GOPMALIUU U3 PA3ITUYHBIX
HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHasl JIUTepaTypa, CpeICTBA MAaCCOBOM
uHpopMaIuu, ceTb HTEpHET U Ipyrue).

Keiice (¢ yueTom Oyaymiet mpodecCHoHATBHOM eATETLHOCTH) Ha aHAJN3
uH(GOPMAIIMHU O MIPOU3BOJICTBEHHON JESITENILHOCTH YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM U MOJIyYEHUEM BEIIECTB, a TAKXKE C IKOJIOTUYECKOI
0€30MacCHOCTHIO.

3amuta keiica: [IpencraBienue pe3yabTaToB PEIICHUS KEHCOB
(BBICTYIIJICHUE C TTPE3CHTAIIUCH)

OK 01
OK 02
OK 04
OK 07

Pazgen 9. MccnenoBanne u XUMUYECKUM aHAIIN3 00OBbEKTOB TEXHOCHEPHI

40

Tema 9.1. OcHOBBI 1aOOPATOPHOM MPAKTHKH
B MpoeccHoHabHBIX JTa00paTOPUSX.

OcHOBHOE COACPIKAHUC

JlaGopaTopHble 3aHATHUSA

JlaGopatopHas pabora «OCHOBBI 1a0OPATOPHOI MIPAKTUKUY.
JlaGopaTtopHass mocyJa M XUMHUYeCKHe  peakTHBbl.  OCHOBHBIE
nabopaTtopHble omepanuu. JlaboparopHoe oOopynoBanue. TexHuka
0€3011aCHOCTH U IpaBuJia paboThI (MOBEIEHNs) B 1a00OpaTOpUH.

IIpakTHYecKoe 3aHATHE
BhinonHeHne THUMOBBIX pPAcyeToB IO TEMAaTHUKE HKCIEPUMEHTa (BBIXOJ
MPOJYKTa pEeaklMi, Macca HaBeckH, oObem pactBoputens). OOpaboTka

OK 01

28




JMAHHBIX, AHAJIW3 W OILEHKAa WX JOCTOBEPHOCTH (BBIYHMCICHUE CPEIHEro
3HAUEHUS IKCIIEPUMEHTAIBHBIX JAHHBIX, MOTPeIrHOCTH). [IpeacraBneHue B
pa3nuyHOi popMe pe3ylIbTaTOB SIKCIEPUMEHTA

(Tabnuma, rpaduk, OTYET, TOKIA, TPE3CHTAIINSA)

Tema 9.2. XUMUYECKUH aHanu3
TEXHUYECKUU BOJIBI

OcHoOBHOE coJiepKaHue

Teopernueckoe odyuenue

Ha3nauenue texHuueckoir BoAbl. TpeOoBaHMS K TEXHHYECKOW BOJE IO
rpyImnam moTpeoaeHus.

KauecTBO TEeXHHMUYECKOW BOJBI PA3HBIX BUAOB. XMMHYECKUH aHAIU3 U
MIPOU3BOJICTBEHHBI KOHTPOJb COCTaBa TEXHUYECKOH BOJbl. CyIIHOCTH
METO0/1a TATPOBAHUSI.

AHanu3 TEXHMYECKOM BOJbI Ha JKECTKOCTb M JpYrHe IOKa3aTelH.
Kucnotnocts u mienounocts Boabl. Ompenenenne oO0mme W cBOOOTHOM
HIEJIOYHOCTH (KMCIOTHOCTH ) METOJIOM TUTpOoBaHus. pH cpeab! 1 MeToab! ee
OIIPENIETCHUS.

JKecTKoCTh BOJIBI M METOJIBI €€ ONPECIICHHUS.

JlaGopaTopHble 3aHATHUSA

HccnenoBanne XUMHUYECKOTO COCTaBa MpoO  TEXHUYECKOW  BOJIBI.
JlabopaTopHast pabota Ha BHIOOD:

JlaboparopHas pabota «OrmnpenenaeHre XJIOPUIOB METOJAOM TUTPOBAHHS B
TEXHUYECKOH BOJE). Onpenenenue XJIOPHU/I-HOHOB METOJIOM
apreHTOMeTpuu ¢ (PUKCUpOBaHMEM KOHIIa TUTPOBaHHUA MO MeToay Mopa
(ocamuTenbpHOE TUTPOBAHUE).

JlaboparopHas pabota «OmpeleneHue MKECTKOCTU TEXHUYECKON BOJbI
METOJIOM  TUTpoBaHusM.  KoMIiekcoHOMeTpUuecKoe  OmIpeJesieHne
KECTKOCTH (CyMMbI HMOHOB KaJlblIUsi U Mar"usi) B Cpele aMMOHUUHO-
ammuauyHoro Oydepnoro pactBopa (pH 9-10) mo oOpa3oBanuio c
TpuiioHOMbMarnoauccoMupoBaHHBIX

KOMIUIEKCHBIX COCAMHEHUI.

OK 01
OK 02
OK 07

Tema 9.3. XuMuueckuil aHau3 Bo3ayxa

OcHOBHOE coziepKkaHne

Teopernueckoe o0yuenune

XUMHYECKUH cocTaB aTMOoc(EpHOrO BO3AyXa, BO3ayxa pabodeil 30HBI.
Bpennble BemecTsa U MPUMECH B BO3/IyX€ KUJIBIX MIOMELIEHUN, B BO3AYyXE
paboueit 3onbl. HopmaruBHble nOKyMeHTHI. [locienctBusi BO3JeCTBHS
BBICOKOM KOHIEHTPALMM YIJEKUCIOr0 ra3a Ha OpraHu3M YeJIOBEKa.
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MepOHpI/IHTI/ISI MO0 CHMKCHUIO YPOBHS 3arpsA3HCHHOCTHU

OK 01

BO3/lyXa UCCIIEyEMO KOMHATBI. OK 02
IIpakTnyeckoe 3ansTHE 4 OK 07
['uruenuveckasi OLIEHKA CTEIEHM 3arpsi3HEHHUS BO3JyXa MOMEIICHUS Ha
OCHOBE  COIOCTaBJICHUS  KOHIIGHTpAllUM  JUOKCHUIA  yrjepojga C
COOTBETCTBYIOIIMM TMTHEHUYECKUM HOPMATHBOM.
Pemienne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA pacyeT
KOJIMYECTBA BEIIECTRA,
KOHIICHTpAIIUM BPEAHBIX MpUMeEced B aTMOC(HEpPHOM BO3JIyXE M BO3IyXe
TTOMEIIICHU .
JlabopaTropHble 3aHATHUSA 2
JlabopaTopHast pabota «OmnpeneneHue Ccoaep KaHusl YIJIEKHUCIIOro rasa B
BO3JlyXe MOMEIIEHUs JKCIpecc- MeToaom». Mccnenoanue npobd Bo3ayxa
paboueii 30Hb1. OnpeeneHne coaepKaHusl YrIeKUCIOro ra3a B BO3ayxe
TTIOMEIIEHHUS IKCIIPECC-METOOM.
Tema 9.4. Xumunueckuii a"anmm3 1pod | OCHOBHOE COAEpKaHUE 10
MaTepuajioB CTPOUTENBHO- | TeopeTnyeckoe o0yueHue 2
PECTaBpallMOHHOMN IEATEIbHOCTH U qu3aiHa | Kimaccudukarnms MaTepuajion, HUCMOJIb3YEMBIX B CTPOUTENILHO-
pECTaBpallUOHHOW  JESITeNbHOCTH MO0 COCTaBy, MX Ha3HaYeHHE W
npuMeHeHne.  XUMHUYECKMH  aHaJIM3  MaTepHalioB  CTPOMUTEIBHO-
pECTaBpallMOHHON JEATENBbHOCTH W Ju3ailHa. XHMHUYECKUH COCTaB
NUTMEHTOB, KpacuTeseil, BSKYIIHX cMeceil, 0COOEHHOCTH MX CBOWCTB U
npuMeHeHus B mOpodeccuoHaabHOM  JedATeNbHOCTH.  BemecTtsa, OK 01
MCII0JIb3yeMbI€ B KQUECTBE MUTMEHTOB U OK 02
CBA3ylOIIMX MarepuasioB. HMcropuueckas crmpaBka. CoBpeMeHHbIE OK 07
MaTepuabl.
IIpakTHYeckoe 3aHATHE 6

KadgecTBeHHBIN n KOJIMYECTBECHHBIN COoCTaB Hp06 MaTCprajIoB
CTpOI/ITeJ'ILHO'peCTaBpaHHOHHOﬁ ACATCIbHOCTHU u I[PI38.I>1H3..
KJ'IaCCI/I(I)I/IKaL[I/IH KpaCOK IO YKPBIBUCTOCTHU, ITPO3PAYHOCTHU B 3aBUCUMOCTHU
OT HCHOJIb3YEMBIX IMUI'MCHTOB W CBA3YHOIIUX BCIICCTB. OHpeI[CJ'ICHI/Ie
COCTaBa KpaCOK Ha COHACpKaHUC MHUKPO U MAKpPOIJICMCHTOB. Pemtenue
IMPAKTUKO-OPUCHTHPOBAHHBIX 3aJlaHHM 10 XUMHUYCCKOMY aHaIU3y Hp06
MaTepruajlIoB CTPOUTCIILHO-

peCTaBpaHI/IOHHOI‘/’I JIesITeIbHOCTH U Au3aliHa.
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JlaGopaTopHble 3aHATHS

HccnenoBanne MaTepuanoB CTPOUTELHO-PECTaBPALIMOHHON IS TEILHOCTH
u au3aitHa. JlaboparopHas paboTa Ha BEIOOD:

JlaGopatopHasi pabora «M3roToBieHne Kpacok (Hmog0Op MUTMEHTOB H
CBA3BIBAIOIIMX BellecTB)». MccnenoBanue NPUPOJHBIX MHUHEPANOB,
IMMOJIY4CHUE IIUMI'MCHTOB MYTCM XHMHYCCKHX peaKuHﬁ, ONpCACIICHUC
CBA3yIOUIMX MaTepuanaoB. CpaBHEHHE YKPBIBUCTOCTH M IPO3PavyHOCTU
IMOJIYYCHHBIX KPAaCOK IIYTEM HAHCCCHUA UX HA JIUCT 6YMaFI/I.

Jlabopatopnast pabora «HccnegoBaHue CBOMCTB BSDKYIIMX BEIIECTB Ha
MpUMepe THIICA.

OmnpeneneHre CKOPOCTH CXBaThIBaHUS MPHUPOJHOTO U CTPOUTEIHHOTO
THIICA. q)aKTOpBI, YCKOpAOIne u 3aMCUTAIOIINEC CXBaTbIBAaHHUEC
MPUPOJTHOTO THIICA. [ MIICOBOE TECTO, TeMIlepaTypa €ro 3acThIBaHHSL
CpaBHeHI/Ie CKOPOCTH CXBATbIBAHUA MMPHUPOAHOIO U CTPOUTCIIBHOI'O I'UIICa,
ompeneneHue  (aKTOpPOB, BIHSIONIUX Ha CKOPOCTh  CXBaThIBAaHUSA
CTPOMTEIBHOTO THIICA, OTIPEICIICHIE TEeMIIEPaTyPhl 3aCTBIBAHMUS THIICOBOTO
TEeCTa.

Tema  9.5.
TexHOChEPHI

Uccnenosanue

00BEKTOB

OCHOBHOE cOJIep)KaHUE 11

Teoperuyeckoe o0yueHue 1
Y4eOHO-HucCneI0BaTeNCKUNM MPOEKT B O0OJACTH HCCIIEIOBaHUS 0OBEKTOB

texHocdepbl. 0630p TeM yueOHO-

WCCJICIOBATEIbCKUX  IMPOEKTOB.  AJITOPUTM  BBITIOJHEHUS  IIPOEKTA.

Onpenenenue npoOIEeMbl HCCIENOBaHUSI. METONbI TOWCKA, aHANHW3a H

00paboTKu nHMOPMAITUHU O MMPOEKTE B PA3INYHBIX UCTOYHHUKAX.

IIpakTH4yeckoe 3aHATHE 6

O6ocHOBaHUE aKTyaJbHOCTH BBIOpaHHOW TeMbl. BbisiBieHHE MpoOIEMBI

uccienoBanus. Beibop 00beKTOB M METOJOB MccienoBanus. IlocraHoBka OK 01
uenel u 3agad uccienoBaHus. OmnpeneneHue MpOAyKTa HCCIEIO0BAHUS. OK 02
Ornpenenenue 3TanoB U COCTABJICHUE TIJIaHa UCCIIEIOBAHUS. OK 04
3ammura mnpoekTa: [IpencraBieHue pe3ynbTaTOB BBINOJHEHUs Yy4eOHO- OK 07
UCCIIEIOBATENbCKUX MPOEKTOB

(BBICTYIUIEHHUE C IPE3CHTAINeN).

JlaGopaTopHble 3aHATHS 4

HccnenoBanue MMPpEAJIOKCHHOT'O 00beKTa Ha KHUCJIIOTHOCTh, HICIIOYHOCTD,
XHUMHUYECKHM COCTaB (3an}I3HI/ITCJII/I, MakKpo- H MI/IKpO3J'IeMeHTBI).
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O0paboTtka pe3ynbTaToB HccienoBanus. OlEHKa KauecTBa MCCICIyeMOTO
o0BeKTa
HCXOJIs U3 PE3YJIbTATOB XMMHUYCCKOTO aHAJIHM3a

HpOMe)KyTO‘lHaﬂ arrecTanud 1Mo JMCIMIIJInHEe (3K3aMeH)

Bcero

140
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3. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHME ITPOT'PAMMBI YYEFHOM JJUCIIUTIIUHBI.
3.1. YcnoBus peajim3anuu NporpaMMbl 001eo0pa3oBaTeIbHOM THCIIUNITHHBI.
TpedoBaHus K MUHUMAJIBHOMY MATEPHAIBLHO-TEXHHYECKOMY 00eceyeHnIo.
Jis  peanw3anmuu MPOTPAMMBI  TUCIUIUIMHBI JIOJDKHBI OBITH TMPEAYCMOTPEHBI  CIIEAYIOMIHE
CHCIMANIbHBIC IMOMEIICHUS: YYeOHBI KaOWHET XWMHUU W/WIH YYeOHOW XUMHYCCKOU
naboparopum.
OOopynoBanue Yy4yeOHOro kad0uHeTa (HarjsAHbIE IMOCOOMs): HAOOPBI MIAPOCTEPIKHEBHIX
MOJIeNIed MOJIEKYJ, MOJENH KPUCTAIUTMYECKHX PEIIETOK, KOJUICKIIMH MPOCTBIX M CIOXKHBIX
BEIIECTB W/WIIM KOJUICKIIMU TOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ W MHHEpAJoB, TabiHIa
MemnneneeBa, yueOHbIe PHIIBMBI, IUPPOBLIE 00pa30BaTEIBHBIE PECYPCHI.
Texnnyeckue cpeacrBa 00y4eHHs: KOMITBIOTEp C YCTPOMCTBaMH BOCIIPOM3BEICHHS 3BYKA,
MIPUHTEP, MYITBTUMEANA-TIPOEKTOP C SKPAHOM, MYJIbTUMEANHHAS JOCKA, YKa3Ka-TPEe3eHTEp IS
MIPE3EHTALM.
O6opynoBanue Jadoparopum u padodyux MecT JadOpaATOPUHU: MEH3YPKH, TUIETKU-
KaIeJIbHUIBI, TEPMOMETPBI, MHKPOCKOTI, JIYITBI, TPEIMETHBIC M MOKPOBHBIC CTEKJA, TUIAHIIICTHI
JUIA KalleIbHBIX peakiuid, (uiabTpoBaibHas Oymara, TPOMBIBATIKH, CTCKJISIHHBIC MPOOUPKH,
pe3WHOBBIC TPOOKH, (GOHAPHKH, HAOOp PEAKTHBOB, CTEKIISHHBIC ITaJIOYKH, IITATUBBI IS
MPOOUPOK;MEPHBIC ITUIHHIPHI, BOPOHKU CTEKJITHHBIC, BOPOHKH JICIIUTEIbHBIC IMIIMHIPUICCKUE
(50-100 wmut), cTymku ¢ mecTUKOM, (GappopoBbIe YallKu, MUHIEThI, QUIBTPHl OyMaXkKHbIC, BaTa,
Mapisi, 4YacoOBBI€ CTEKJIA, OSJCKTPOIUITUTKH, JTa0OpaTOpHBIC INTATHBBI, CIHUPTOBBIC TOPENKH,
CIUYKH, TpUOOp Ui MOTy4eHHUs ra3oB (MU MpoOUpKa ¢ ra300TBOJHOU TPYOKOIl), nepkaTenu
Ui IPOOUPOK, CKIISIHKU JUIsl XpaHEHUs PEaKTUBOB, Pa3/IaTOUHbIE JIOTKH; XUMUYECKHE CTAKaHbI
(50, 100 u 200 mur);ImmaTeNy; MAHIETHI; TUTEIBHBIC IITUIIEI; CEKYHIOMEDHI (TaiMephl), MEpHBIC
npooupku (Ha 10-20 M) m MepHbie koyObI (25, 50, 100 u 200 mu), BoasHas OaHs (Win
TEPMOCTAT), CTCKJISHHBIC TMaJOYKH,; KOHWYECKHE KOJObI st TuTpoBanus (50 m 100 wmu);
WHIUKATOpHBIE TOJOCKU s onpeneneHus pH wu craHgapTHas MHAMKATOpHAs IIKala;
YHUBEpCaIbHBIN HHANKATOP; muneTky Ha 1, 10, 50 mu (v mo3aropsl Ha 1, 5 u 10 mut), OropeTkn
JUTsl TATPOBAHUS, MeIUIIMHCKUE mrpuilbl Ha 100—150 M, mabopaTopHbie W/UITN aHATUTUYECKUAC
Bechbl, pH-MeTpsl, cymmnbHbIN mKad, u ap. 1adbopaTopHOE 000PyIOBaHUE.
HNudopmannonnoe odecnevyenne peajau3anum NporpamMmai.
Jia peanuzanuu mporpammbl OMOIHOTEUHBINH (QOHJ 00pa30BATEIBHON OpraHU3alUU JIO0JDKEH
UMETh TIeYaTHbIE W/WJIM DJIEKTPOHHBbIE oOOpa3oBaTelbHble W HHGOPMAIMOHHBIE PECYpPCHI,
PEKOMEHI0BaHHBIE JJISl UCIIOJIb30BaHUSA B 00pa30oBaTeIbHOM Ipoliecce, HE CTapllie ISTH JIET ¢
MOMEHTA U3/IaHusl.

JUTEPATYPA
1. Eropos, A. C. Xumus a1 kojuiemkeil . yaueoHoe mocodbue / A. C. Eropos. - PocTos-Ha-
Jony : ®enukc, 2018. - 559 c¢. - (CpemHee mnpodeccuoHaIbHOE 00pa3oBaHuUe).

https://znanium.com/catalog/product/908852 (DaekrpoHHas OMOIHOTEYHAS CHCTEMA)

2. T'abpuensa O.C., OctpoymoB W.I'. Xumus ans mnpodeccuil u crHenHanbHOCTEH
TEXHUYECKOTONPOQUIISA: YUEOHUK A CTYH. YUpeKACHUH cpen.npod. oOpazoBaHUsL. —
M., 2018.

3. Tabpuensn O.C., Octpoymos WN.I'., Ocrpoymosa E.E. u ap. Xumus amst npodeccuii n
CMEeLUAIBbHOCTEN €CTECTBEHHO-HAYYHOI'0 MPOGMIIsA: YUEOHUK JUIS CTY. YUpEKACHUN
cpen.npod. odpazosanus. — M., 2018.

4. TabpuensH 0.C, OctpoymoB nr., Cnankos C.A, Hopodeepa
H.M.IIpaktukym:y4ye0.mocobueasns cTyl. yupexaeHuit cpea. npod. oopazoanus. — M.,
2019.

5. Tabpuensu O.C., JlbicoBa I'.I'. Xumus.TecTsl,3a1auu U yripaKHEHHs: yae0.mocooue Juist
CTYA.yUpexaeHui cpel. mpod. oopazosanus. — M., 2018.
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MECTECTBEHHO-HAYYHOTO TMpoduieii: ydeOHUK Uis CTyHd. YYpPeXKICHUH Ccped.mpod.
obpazoBanusi. — M., 2018.

7. Epoxurn FO.M.COOpHMK TECTOBBIX 3aJaHUl  TIO
CTyA.yupexaeHuicpen. mpod. odbpazosanus. — M., 2019.

xuMuun:yde0.mocobue g

4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 0011I€00Pa30BATEIbHOM AU CIUTIIHHBI

KoHTpons U olieHKa pe3ylbTaToB OOYYEHHUs OCYIIECTBIISIETCS IPENOoJaBaTeieM B IPOLEcCe
MPOBEACHUSI TPAKTUYECKUX 3aHATHH M JA0OpaTOpPHBIX pabOT, TECTHPOBAHUSA, a TaKXKe
BBINIOJIHEHUSI ~ OOy4YaloIMMHUCA  WHAMBUIYaJIbHBIX  33JaHUN, TPOEKTOB, HCCIIEJOBAHMM.
Pesynbrarel 0OydeHMsI OIpeneNistoT, 4To oOydaruuecs MAOJDKHbI 3HaTh, MOHUMAaTh U
JEMOHCTPHUPOBATH 110 3aBEPLUICHUN U3Y4YECHUS JUCIUIUINHBL.

Jia  dopMupoBaHMS, KOHTPOJISI M OLEHKH pPE3YyJIbTaTOB OCBOEGHMS YUYE€OHOW JUCLMILIMHBI
HCIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEpPONPUATUH, MTpeICTaBIsIoIast COO0H KOMIUIEKC yueOHBIX
MEpPOTIPUATHI, COTJACOBAHHBIX C pe3ylbTaTaMu OOy4YeHHS U C(OPMYIMPOBAHHBIX C Y4ETOM

OI'OC COO (npeametHsie pe3yabTaThl o aucuuruinae) 1 I'OC CIIO.

Monyns / Paznen
Ne / Tema Pe3ynbrar 00yuenus OneHoYHbIE MEPONTPUATHUS OK
I OCHOBHOM MOIYJb
1 Paznen 1. dopmynupoBath 6a30BBIC
OcHoOBBI MOHATHS U 3aKOHBI XUMUU
CTpOEeHUs
BEIECTBA
11 Crpoenue Cocrapnars xumuueckne | Tect «CTpoeHne aToMOB OK 01
aTOMOB (hopMyIbl COeTMHEHHI B XUMHYECKUX 3JIEMEHTOB U
XUMHYECKUX COOTBETCTBUU CO MIPUPOJIa XUMUUYECKOM CBS3M».
AJIEMEHTOB U CTETEeHbIO OKUCIICHUS 3aauy Ha COCTaBIICHUE
pupoaa XUMHUYECKUX DJIEMEHTOB, XUMHUYECKUX POpMYIT
XUMHYECKON UCXOJsI U3 BAJIGHTHOCTU U | IBYXaTOMHBIX COCIMHEHUN
CBSI3U ANEKTPOOTPHUIATENLHOCTH | (OKCHUIOB, CYIb(hUIOB,
TUIAPUJIOB U T.I1.).
12 [Tepuonuueckuii | XapakTepu3oBaTh [Ipaktuko-opuentupoBannsie | OK 01
3aKOH U TaONMUIA | XUMUYECKHE JIEMEHTHI B | TEOpETHYECKUE 3a/IlaHus Ha OK 02
J.N. COOTBETCTBUU CHX XapaKTepU3alui0 XUMHUECKUX
MeneneeBa MOJIOKEHUEM B aIeMeHTOB: «MeTamndeckue /
NEePUOUYECKON CUCTEME | HEMETANIMYECKHE CBOMCTBA,
XUMUYECKUX DJIEMEHTOB ANEKTPOOTPULIATENBHOCTD U
JA.1. Menpaeneesa CPOJICTBO K DJIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBUE CUX
AJIIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
MIEPUOINYECKOMN
CHUCTEME XUMHUYECKUX
anemenToB .M. MenaeneeBa.
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Pasnen 2.
XUMHYECKHUE
peakiumn

CocraBisTh ypaBHEHUS U
CXEMBI XUMUYECKUX
peakuui

KonrponsHas padora
«CTpoeHue BelecTBa U
XUMUYECKHE PEAKLIUNY

2.1

Tumsl
XUMHAYECKHUX
peakuui

CocraBnaTh peakuuu
COCIIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMeIlCHUS,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
PEaKLUU U PEeaKIHH
KOMIUICKCOOOpa30BaHUs
(1Ha mpumepe
THJIPOKCOKOMITJIEKCOB
QIIOMHUHUS U IUHKA) C
y4acTHeM
HEOPraHWYeCKUX BEIIECTB

1. 3agaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:
COCIMHEHUS, 3aMEIICHUS,
pasnoxeHusi, O0OMeHa u
peaKkuuil ¢ yqacTueM
KOMIUJICKCHBIX COSIMHCHUN (Ha
npuMepe
TUIPOKCOKOMIUIEKCOB
AITIOMHUHUS U IUHKA);
OKHUCITUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKITUIT
C UCIOJIb30BAaHUEM METOa
AJIEKTPOHHOTO OajaHca;

C yJacTHeM KOMILIEKCHBIX
coelMHeHuN (Ha mpuMepe
THAPOKCOKOMITICKCOB ITMHKA U
AITIOMUHHUS).

2. 3ajaun Ha pacyeT
KOJTMYECTBEHHBIX
XapaKTePUCTHK TMPOIYKTa
peaKIuu COeTMHEHHUS,
MaccOBOU Win 00bEMHOM 10N
BBIXO/JIa MPOJYKTA PEaKIUU
COEIMHEHUS OT TEOPETUUECKH
BO3MOKHOTO; 0OBEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOIYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MIPOJYKTA PEAKIUH, €CIIU OJTHO
U3 BELIECTB JIaHO B BHJIE
pacTBopa C OIpeIeIeHHO M
MacCOBOM J10JIen
pPacTBOPEHHOIO BEIIECTBA.

OK 01

2.2

DIEKTPOTUTHYIEC
Kast
IHACCOIHAIINS U
HOHHBIA 00MEH

CocTaBisTh ypaBHEHUS
XHUMHYECKHUX PEAKIIHH
MOHHOTO 0OMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIEeCTB

3aaHus Ha COCTaBJIICHHE
MOJIEKYJIIPHBIX 1 HOHHBIX
peaKuil C yuacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHM U COJIEH,
WOHHBIX peaKUui THIPOIN3a
COJIEH, YCTAaHOBJICHUE
WU3MEHEHHUS KHUCIOTHOCTH
Cpenbl.

JlaGopatopHas pabota
«Peaxkuuu rugponusar.

OK 01

Pasnen 3.
Crpoenue u
CBOMCTBA

HccnegoBathb CTPOCHUC U
CBOMCTBA HCOPraHU4CCKUX
BCIICCTB

KonrtponsHas pabota
«CBoOIICTBa HEOPraHUYECKUX
BELIECTBY
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HEOPraHUYECKUX
BEIIECTB

3.1

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNM4CCKUX
BEILIECTB

Knaccupunuposatsb
HEOPraHu4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

Tect «Homenknarypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMHYECKOH (OPMYJIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMyIIBl UCXOS U3 Ha3BaAHUSA
BEILIECTBA [0 MEXAYHAPOIHOU
WJIU TPUBHUAIBHOU
HOMEHKJIaType».

3amauu Ha pacueT MacCOBOM
J10JTA (MacChl) XUMHUUECKOTO
alIeMeHTa (COeUHEHNs) B
MoJIeKyJie (CMecH).
[IpakTnyeckue 3a1anus 1Mo
KJIacCU(PUKAIH,
HOMEHKJIAType U XUMUYECKUM
dbopmyIamM HEOPTraHUYECKUX
BELIECTB Pa3IUYHbBIX KJIACCOB.
[IpakTnyeckue 3a1aHus Ha
OIpENEICHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHUIA
XUMHYECKON CBSA3H U TUIIA
KPUCTAJUIMYECKON PEIIETKHU.

OK 01

3.2

duzuko-
XUMHUYECKUE
CBOMCTBA
HEOPraHMYECKUX
BEIIECTB

VYcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUSI aTOMOB H
MOJIEKYJI, @ TAK)KEe THUIIA
KPUCTAJUTMYECKOU
peleTku

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(OTepHBIX THAPOKCHIOB U
COJICH.

3agaHus Ha COCTaBIICHHE
YpaBHEHUN XUMUYCCKUX
PEaKIMiA C y9acTHEM TPOCTHIX
Y CJIOKHBIX HEOPraHMYECKHX
BEIIIECTB: OKCUJIOB METAIIIOB,
HEMETaJUIOB 1 aM(POTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHUCJIOT, OCHOBAaHUH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHUYECKHUX COJICH,
XapaKTePU3YIOMINX MX
CBOMCTBA M CITIOCOOBI
MOJTy4EHUSI.
[TpakTHKO-OpHUEHTUPOBAHHBIE
TEOpeTHYeCcKHe 3aJaHus Ha
CBOWCTBA U MOJIy4YEeHUE
HEOPraHMYECKUX BEIECTB.
JlaGopatopHas pabota
«CBoiicTBa METAJIJIOB U
HEMETAJLJIOB.

OK 01
OK 02
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3.3 [IpounzBoacTBO Ob6ocHoBbIBaTh 3HaueHue | Ilpaktuko-opuentupoBannsie | OK 01
HEOPraHUYECKUX | U IPUMEHEHHE 3a/1aHus 110 COCTABIICHUIO OK 02
BEILIECTB. HEOPraHMYECKHUX BEIIECTB | XMMUYECKUX PEAKIUM C
3HavyeHue u B OBITOBOW U y4acTHEM HEOPraHUYECKUX
MIPUMEHEHHE B MIPOU3BOJICTBEHHON BEILIECTB, UCTIOIb3YEMbBIX IS
OBITY U Ha JESITeTbHOCTH YeJIOBEKa WX UICHTH(PUKAIIU 1
MIPOU3BO/JICTBE uX (PU3UKO-XUMUYCCKIMH | MPOMBIIIICHHBIX CIIOCOO0B

CBOWCTBAMM IIOJIyYCHHUSI.

4 Paznen 4. Uccnenosats ctpoenne u | KonrposibHas padota
Crpoenue u CBOMCTBA OPraHUYECKHUX «CTpoeHue 1 CBOMCTBA
CBOMCTBa BEILIECTB OPraHUYEeCKUX BEUIECTBY»
OpraHUYECKUX
BEIIIECTB

4.1 Knaccudukanus, | Knaccupuuuponarsb 3a/aHus Ha COCTaBJICHHE OK 01
CTPOCHHE U OpraHWYEeCKUE BEIIECTBA B | HA3BAaHUW OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEIMHEHUH O TPUBUAIIBHOMN
OpraHUYECKUX CTPOCHHEM WJTH MEXTyHApOTHON
BEIIECTB CHCTEMaTHUYECKOMN

HOMEHKJIaType.

3amaHus Ha COCTaBJIICHHE
MOJTHBIX M COKPAIEHHBIX
CTPYKTYPHBIX GOpMYIT
OpraHUYeCKUX BEIIECTB
OT/IETbHBIX KJIACCOB.

3. 3agaun Ha ompeieNieHre
npocTeumen GopmMyITbl
OPraHuYeCKON MOJIEKYJIbI,
UCXOJSI U3 IIEMEHTHOTO
cocrana (B %).

4.2 CBolicTBa YcTanaBiuBaTh 3amaHus Ha COCTaBJICHUE OK 01
OPraHN4eCKUX 3aBUCHUMOCTD (DU3UKO- YpaBHEHUH XUMUUYECKUX OK 02
COCIMHEHU N XUMHUYECKUX CBOMCTB peakluii C yuacTueEM

OPraHu4CCKuX BCUICCTB OT
CTPOCHH MOJICKYII

OpPraHMYEeCKHX BEIIECTB Ha
OCHOBAHHHM MX COCTaBa U
CTPOCHUSL.

3a1aHus Ha COCTABJICHUE
ypaBHEHHH XUMHUYECKHX
PEaKIii, WILTFOCTPUPYIOLIHX
XMMHUYECKHE CBOWCTBA C
y4eTOM MEXaHH3MOB
NPOTEKaHHsI JaHHBIX PeaKIui
U TEHETUYECKOH CBSI3U
OpPraHNYECKUX BEIIECTB
pa3HbIX KJIacCOB.

PacueTHble 331241 110
YPaBHEHMSIM PEAKIU C
y4acCTHEM OpPraHUYECKUX
BEILECTB.

JlaGopatopHas pabota
«[lonyuenue sTusneHa u
U3yYEHHE €TI0 CBOUCTBY.
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4.3 Opranuueckue Ob6ocHoBbIBaTh 3HaueHue | Ilpaktuko-opuentupoBannsie | OK 01
BeIlleCTBA B Y IPUMEHEHUE 3a/IaHMsI IO COCTABJICHUIO OK 02
KU3ZHEACSTEIIbHO | OPraHUYeCKUX BEUIECTB B | XUMHUYECKUX PEaAKIUi C
CTH YeJIOBEKa. OBITOBOM 1 y4aCTHEM OpPraHUYECKUX
[Ipou3BoICTBO U | MPOU3BOICTBEHHOM BEILIECTB, UCTIOIb3YEMbBIX IS
MIPUMEHEHUE JESITeTbHOCTH YeJIOBEKa WX UICHTH(UKAIIU B OBITY U
OpraHUYeCKUX uX (QU3UKO-XUMUICCKIMH | POMBIIICHHOCTH.

BELIECTB B CBOMCTBaMH
MIPOMBIIIIICHHOCT
"

5) Paszpgen S. Wccnenosats paBHoBecue | KontposbHas paboTa
Kunernveckue u | 1 CKOPOCTh XUMHUECKHUX «CKOpOCTh XUMHYECKOM
TEpMOJAMHAMHUYE | peaKInid peaKIuu ¥ XUMHYECKOE
C Kue paBHOBECHEY
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKUX
peakuui

5.1 Kunernueckue UccnenoBats BIusiHUE 1. JJaboparopuas pabota Ha OK 01
3aKOHOMEPHOCTH | KOHIEHTPAIUN BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB u | «Omnpenenenne 3aBUCUMOCTH
XUMUYECKUX TEMITEpaTyphl Ha CKOPOCTh | CKOPOCTH PEAKIINH OT
peakimit XUMHUYECKUX PEAKITUi KOHIICHTPAIIUU Pearupyrommx

BEILIECTBY;

«OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT
TEMIIEPATYpPbI».

2. IlpakTtuko-
OPUEHTHUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUs Ha
aHayn3 (PaKTOPOB, BIUSIOLIUX
Ha U3MEHEHUE CKOPOCTHU
XUMUYECKON PEaKLIUH.

5.2 Tepmoaunamuye | MccinegoBath BausiHHE 3agaun Ha pacyeThl TemIoBeix | OK 01
C KHe W3MEHEHUS KOHUEHTpAIuu | 3HEKTOB XUMHIECCKUX OK 02
3aKOHOMEPHOCTHU | BEILECTB, PEAKLIUH CPEIbl | PEAKUU U ONpEICTICHUE TUIIa
MPOTEKAHUS U TEMIIepaTyphl HA peakiuu (1o TerIoBOMY
XUMHUYECKUX CMELIEHUE XUMUYECKOTO a¢dekTy: 3K30- U
peakuuii. paBHOBECHS SHAOTEPMHUYECKHUE).

PaBHOBecue [IpakTHKO-OpUEHTUPOBAHHBIE
XUMHUYECKUX 3a/laHus HA IPUMEHEHHUE
peaxkuun npuHiuna Jlelllarense s

HaXOJKJICHUs HalpaBJIEHUS
CMeIlLeHHs] paBHOBECHS
XUMUYECKOHN peakuu u
aHanu3 (PaKTOPOB, BIMSIOIIUX
Ha CMEIIEHNEe XUMHUYECKOTO
paBHOBECHS.

JlaGopatopHas pabota
«V3ydenue BIUsSHUSA
pa3InYHbIX (PAaKTOPOB HA
CMellleHHE XUMUYECKOTO
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PaBHOBECHSI.

6 Pazgen 6. Uccnenosats nucniepcabie | KontponbHas padoTa mmo teme
HucnepcHbie CHCTEMBI «JlucnepcHple CUCTEMBD)
CUCTEMBI
6.1 HucnepcHbie Paznuuarh uCTUHHBIE 3ajaun HaA IPUTOTOBJICHUE OK 01
CUCTEMBI U PacTBOPBI, KOJUIOUIHbIE pPacTBOPOB. OK 02
(dakTophI UX PacTBOPHI U [TpakTHKO-OpUECHTUPOBAHHBIE
YCTOHYMBOCTH rpy0oaucCIIepCHBIC pacyeTHbIe 3a/1aHus Ha
CUCTEMbI Ha OCHOBE JUCTICPCHBIC CUCTEMBI,
XHUMHYECKOTO UCIIOJIb3YeMbIe B OBITOBOU U
JKCIIEPUMEHTA MIPOU3BOJICTBEHHON
JIESITEIbHOCTH YEJIOBEKA.
6.2 HccnenoBanue HUccnenoBaTth Gpusmko- JlaGopatopHnast pabota (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCTICPCHBIX Pa3TUYHBIX BHJIOB [TpuroToBIIeHUE PACTBOPOB;
CUCTEM JMCTIEPCHBIX CUCTEM HccenoBanue TUCTIEPCHBIX
CHUCTEM.
7 Pazgen 7. UccnenoBath cBoiicTBa
KauectBeHHbIC OpPTaHWYECKUX H
peaxIn HEOPraHMYECKUX BEIIEeCTB
0OHapyKEeHHSI C UCIOJIb30BAaHUEM
OPTaHWYECKUX M | KAYECTBECHHBIX pEaKITUii
HEOPraHUYECKUX
BEIIECTB
7.1 O6nHapyxeHue HccnenoBath 1. JJaboparopnas pabora (Ha OK 01
HEOPraHMYECKHX | KaueCTBEHHBIC PEAKIIMH BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB | AHATUTHYECKUE PeaKIUu
AHHUOHOB kaTtuoHoB [-VI rpynm;
AHanUTHYECKUE PEeaKINU
AQHUOHOB.
2. IlpakTnyeckue 3ajaHus Ha
COCTaBIICHUE YPaBHEHUI
peaxiuii OOHapyKEHUS
kaTtuoHoB [-VI rpynn u
AQHUOHOB, B T.Y. B
MOJIEKYJIIPHOM ¥ HOHHOMN
dbopmax.
7.2 Oo6HnapyxeHue HccnenoBath 1. Jlaboparopuas pabora (Ha OK 01
OpPraHUYECKUX KayeCTBCHHbBIE PEAKIIHH BBIOOD):
BEIIECTB OpPraHUYECKUX KauecTtBeHHbIe peakinu Ha
OTJICTBHBIX COEIMHEHUH OTAETBHBIX OT/IeTbHBIE KIacChl
KJIaCCOB C KJIaCCOB OpraHNYeCKUX BEIIECTB;
HCIOJIb30BaHUEM KauecTBeHHBIN aHAN3
KaueCTBEHHBIX OpPTaHUYECKUX COSAMHEHUI 1O
peaxiuit (GYHKIMOHATBHBIM TPYIIIIaM.

2. IlpakTuyeckue 3a1aHus HA
COCTAaBJIEHUE KaYE€CTBEHHBIX
peakuuit OOHapyXEHHS
OpraHUYECKUX COECTUHEHUI.
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Paspen 8. Xumus
B OBITY U
MIPOU3BO/ICTBEHH
OM ICATCILHOCTH
yeloBeKa

O11eHMBAThD MOCIEACTBUSA
OBITOBOM U
MPOU3BOJACTBEHHOMN
JICSITEILHOCTH YeJIOBEKA C
MO3UITAH DKOJIOTHUECKOM
0e3011acHOCTH

3amuTa Keica (¢ yueToM
Oynyuieit mpodeccuoHaIbHON
JeSITCTIBHOCTH)

8.1 Xumus B ObiTy 1 | OuenuBath nocneacteus | Ketic (¢ yuerom Oymymeit OK 01
MPOU3BOJICTBEHH | OBITOBOM U npodeccrnoHaIbHO I OK 02
o MIPOU3BOJACTBEHHOMN JesTeIbHOCTH) Bo3MokHbIE OK 04
NEeATEINHLHOCTH NEATEIILHOCTH YEJI0BEKA C | TEMBI KEHICOB: OK 07
YeJI0BEKa MO3UIUNA SKOJIOTHYECKOM [Toremienune knumara u

0€30MacHOCTH BBICBOOOKIEHHE Ta30BbIX
TUIPATOB CO JHA OKEaHa.
bynymue marepuansl s
aBHa-, MallIUHO- U
pruOOPOCTPOCHHUSL.
Hossie matepuaisl 1ist
COJIHEYHBIX OaTapeit.
JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPENapaToOB.
9.2 Paznen 9.2.

Uccnenosanue u

XUMHUYECKUMN

aHaJIn3 00bEKTOB

TEXHOCHEPHI

9.2.1 OcHOBBI BrimonnasaTe nosaeii uki | JlabopaTopHas paborta OK 01
nabopaToOpHOU IKCIIEPUMEHTAIBHOTO «OCHOBBI JTaOOPaTOPHOU
MIPaKTUKHU B HCCIIEIOBAHUS C MPAKTUKN.
npodeCCHOHANBH | COOIOICHUEM TPABHII TumnoBkie pacyeTsl MO
BIX 0e30MmacHOTo OOpaIleHus C | TeMaTUKE SKCIIEPUMEHTA.
naboparopusix BElIECTBAMH U 3aauy Ha BHIYHMCIICHUE

1a00pPaTOPHBIM CpEIHEro 3HaYeHUs

000pyI0BaHHEM 9KCIIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPEIIHOCTH.
[IpencraBienue pe3yabTaToB
SKCIIEPUMEHTA B Pa3IMYHOMI
dbopwme (Tabnuia, rpaduk,
OTYET, IOKJIAJl, IPe3CHTAlNs).

9.2.2 XUMHAYECKUH HccnenoBath XuMHUeCKUM | 3a1auu Ha ONpeIeSICHUE OK 01
aHaju3 mpoo COCTaB MPOO TEXHUYECKOW | METaJJIOB, HEOPraHUYECKHIX OK 02
TEXHUYECKOH BOJBI AHMOHOB Y OPraHUYECKHUX OK 07
BO/IbI BEILIECTB B TEXHUUYECKOU BOJIE

Pa3HOTO Ha3HAYEHUS.
IIpakTHKO-OpHUEHTHPOBAHHbIE
TEOPETUYECKHUE 3a7aHus Ha
COCTaB BOJBI U CITIOCOOBI
BBIPAKEHUS KOHLICHTPALMU U
nepecyeT KOHIEHTpalui (¢
HCITOJIb30BaHUEM
HOPMATUBHBIX JIOKYMEHTOB).
3amanne « XMMHUYECKHI COCTaB
TEXHHUUYECKOM BOJIBI, TUIT BOJIBI
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U CIIOCOOBI €€ TPUMEHEHUSD» (C
UCTIOJIb30BaHUEM
HOPMAaTHBHBIX JOKYMEHTOB).
Jlaboparopuas pabota (Ha
BBIOOD):

Omnpenenenue XJI0puI0B
METOJ/IOM TUTPOBAHUS B
TEXHUYECKOH BOJIC;
Ornpezenenue )KeCcTKOCTU
TEXHUYECKOM BOJIbI METOJIOM
TUTPOBAHMUSL.

9.2.3 XUMUYEeCKUI Uccnenosath conepxanue | Tect no teme «XuMUYeCKUi OK 01
KOHTPOJIb YTIIEKHUCIIOTO Ta3a B coctaB atmMocdepHoro Bo3ayxa | OK 02
KauecTBa BO3/IyX€ U BO3/IyXa pabouei 30HbD». OK 07
BO3JlyXa [TpakTHKO-OPUEHTUPOBAHHBIE

3aJlaHus] HA XUMHYECKUI
aHaJIM3 COCTaBa BO3AyXa.
JlaGoparopnas padota
«Onpenenenue conepxKaHus
YIJIEKUCIIOTO Ta3a B BO3AyXe
MMOMEIIEHUS IKCITPECC-
METOIOM.

9.2.4. | Xumuueckuit Uccnenosats mpoObI [Ipaktruko-opuentupoBannsie | OK 01
aHajau3 mpoo MaTepHUaIoB CTPOUTENIBHO- | 3aJJaHUs IO XUMUYECKOMY OK 02
MaTepuaaoB pecTaBpalMOHHOM aHajau3y npod MaTepHaioB OK 07
CTPOUTENBHO- NEeSITeNIbHOCTH U IU3aifHa | CTPOUTEIHHO-
pecTaBpalliOHHO pecTaBpalluOHHON
¥ IeITenbHOCTH NEeITEIbHOCTH U JU3aiHa.

W TU3aifHa JlaGopartopnas pabora (Ha
BBIOOD):
N3rotoBnenune kpacox (moabop
MUTMEHTOB U CBSI3bIBAIOIINX
BEILIECTB);
UccnenoBanne cBOUCTB
BSDKYIIUX BEIIECTB Ha
puMepe THUIca.

9.2.5. Uccnenosanue UccnenosaTh XUMHUUECKUN | YUeOHO-UCCIIEA0BATEILCKHI OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00JacTH OK 02
TEXHOC(EPbI TexHocdepsl Ha MpUMEpe | Hccae0BaHusa 00BEKTOB OK 04

TEXHUYECKOU BOJIbI U TeXHOC(EPHI. OK 07

MaTCpHaJIOB CTPOUTCIIBHO-
peCTaBpaHHOHHOﬁ
JIeSITeIbHOCTH U IU3aiiHa

Bo3moxHbIe TEMBI TPOEKTOB:
KonTpons kauecTBa
TEXHUYECKOH BOJIBI pa3HBIX
BUJIOB B COOTBETCTBHH C
Mmetoaukamu o I'OCT.
Co3nanue nekopaTuBHON
HITYKaTypKH.

[TurMeHThI B U3ACTUSAX U3
CTEKJIa.

Hccnenoanue pa3pyliaromero
JEHCTBUS BOJIBI HA
CTPOUTENbHBIE MATEPUAIIBI.
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OrneHka cocTosHUS BO3AYyXa
paboueit 30HbI ClIeUAINCTa
(TexHoJjiora, CTpOUTENS U T.I1.,
¢ ydeToM obnacTu
npodeccrnoHanbHO M
JeSITETbHOCTH ) B COOTBETCTBHH
C HOPMAaTUBHBIMHA
JIOKYMEHTaMH.
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