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PaGouas mporpamma paspadborana Ha ocHoBe TpeboBanuit ®I'OC COO, yTBepKACHHBIX
npuka3zoM MunoOpHayku Poccun ot 17.05.2012r. Ne 413 (B mocneaneit peaakiiua oT
12.08.2022r.), ®I'OC CIIO c y4yeTom noiyuaemoii nmpodeccruu/crernuaibHOCTH CPETHETO
npodeccuoHabHOro oo6pazoanus: 22.02.08 «MeTamypruyeckoe mpor3BoAcTBa (110 BUIAM
MIPOU3BOJICTBA)», yTBepkaeHHOTo nmpukazoM MOuH P® ot 23.09.2023 1. Ne 718  ; mpukasa
Muno6puayku Poccun ot 24.08.2022r. N 762 «O06 yrBepxxaennu [lopsiaka opranuzanuu u
OCYIIECTBICHHUS 00Pa30BaTEIbHON JESITEIBHOCTH 110 00Pa30BaTEIbHBIM IPOTPAMMaM CPETHETO
npodeccCuoHaIbHOTO 00pa3oBaHusy, [IpumepHoii pabodeit mporpaMMoi 0011e00pa3oBaTeIbHON
TUCHUTUIAHBL «XUMUS » 715 TPo(eCcCHOHANBHBIX OpraHu3anuii, yreepxaentnoin ®I'bOY /110
HPIIO ot 30.11.2022r. npotokois Nel4.

Opranuzanus-pa3padotuuk: ['ocymapcTBeHHOE aBTOHOMHOE MTPOo(hecCHoHaIbHOe
oOpa3zoBarenbHOe yupexaenne Pecnyonmmnku Xakacust «CassHOTOPCKUN TOJUTEXHUICCKUI

TEXHUKYM»

Pa3pabGorumk: npenogaBarenb Xumun JKuxapesa JI.B.




Conep:xanue:
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KoHTposb u o11eHKa pe3ynbTaToB OCBOEHUS 00I11e00pa3oBaTeIbHON
JTUCIUIUIAHBL.



1. O6mas xapakTepucTuKa padoueii mporpaMmMbl 0011e00pa3oBaTeJbHOI
AUCHUILUIMHBI «XUMHD)
1.1 MecTo AMCUUILUIMHBI B CTPYKTYpPe OCHOBHO# TNpogeccHOHAILHOII00Pa30BaTeIbHOM MPOrpaMMbl

O061mmeobpa3oBartenbHas TUCIUILTHHA « XUMHES» SBISETCS 0043aTENbHOM YaCThIO
001meo0pa3oBaTeIbHOTO MKIIA 00pa3oBaTenbHOU mporpamMmbl B cooTBeTcTBHH ¢ PI'OC CIIO mo
crienanbHocTH 22.02.08 MeTtamuryprudeckoe mpou3BOACTBO ( 110 BUaM IIPOU3BOJICTBA).

TpynoeMKocTh IUCHUILTHHBI « XUMHUSH Ha yryOneHHOM ypoBHE cocTabisieT 144uaca, u3 kotopsix 102
vaca — 6a30BbIit MOyIIb (7 pa3aenoB) U 42 yaca — MpUKIATHOMMOYJTb (2 pa3ziena), BKIOYAKOIH
MPAKTHKO-OPUEHTHUPOBAHHOE COJIEPKaHKe, YCUITHBAIOIIee MPOQUIbHYIO coCTaBIstoNTy 0. [IprkianHoi
MOJyJIb BKJIIOYAET JBa paszena. Paznen 8 «Xumus B ObITY M IPOU3BOJICTBEHHOM JEATEILHOCTU
YEeJI0BEKa) Pealu3yeTCsl Ha MaTepuae KeicoB, CBS3aHHbIX € 9KOJOTMYECKOH 0€30MacHOCThIO M OLIEHKOM
HOCJIEICTBUI OBITOBOM M ITPOU3BOJICTBEHHOM JIESITENBHOCTH, 110 OTpacisiM Oy Ty1eit
npohecCHOHANBHOM AESTEeNFHOCTH 00Y4arOIIUXCSl.

Paznen 9 «MccnenoBanue M XMMHUYECKHI aHAU3 OOBEKTOB TEXHOC(EPHI» BKIIOYAET B
ce0si OCHOBBI JTAOOPAaTOPHOH TPAKTHUKH B MPOPECCHOHATBHBIX JTa00paTOpHsix, XMUMHUYECCKHNA
aHAJIN3 TEXHUYECKON BOJIbI, BO3/1yXa, CTPOUTENbHBIX MAaTEPUAJIOB U PEAIU3YETCsl B BUIE yUeOHO-
UCCIIeIOBATENbCKOTO TpoekTa. llepuox oOydeHuss paccuMTtaH Ha JABa ceMmecTpa, (opmoi
MIPOMEKYTOUHOM aTTECTAINH SBJISAETCS IK3aMEH.

1.2. llemn u 3a7a4u MCUMIIIAHBI
(dbopMHpOBaHUE Y CTYIEHTOB MIPEICTABICHUS O XUMUYECKON COCTABISIOIIECH
€CTECTBEHHO - Hay4YHOH KapTHHbBI MUpa KaK OCHOBBI IPUHATHUS PELICHUH B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O ITOBEICHMSI B IPUPOJHON CPELE.
3agaun JUCLUATLINHEL:

1. CdopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MTPOLIECCOB U
SBJICHUM B OKPYXKAIOLIEH Cpeie, HEeJOCTHONW HayYHOW KapTUHBI MUpPa, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HayK.

2. Pa3BuTh yMeHUs COCTaBIATH (HOPMYITBI OPraHMUECKUX U HEOPTaHMYECKUX BEIIECTB,
YpaBHEHUU XMMHUYECKUX PEAKIU, OOBSCHATH UX CMBICI, HHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB.

3. CdopmupoBaTh HaBBIKH TPOBEAEHUS MPOCTEUITUX XUMHUUECKUX IKCIIEPUMEHTAIBHBIX
MCCJIEIOBAHMI C COONIOZICHUEM TTpaBriI 0€30MacHOT0 OOpAIIeHUs C BEIIEeCTBaMHU U
71a00paTOPHBIM 000PYIOBAaHHEM.

4. Pa3BUTb YMEHHUS HCIIOJIb30BATh HH(OPMALIMIO XUMHUECKOTO XapaKTepa U3 pa3inuHbIX
VCTOYHHUKOB.

5. CdopMupoBaTh yMEHHE TPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIHOCTH U XMMHUECKUX
IPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB.

6. CdopMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHIKCHU XHMHUECKON HAYKH U TEXHOJIOTHIA
JUISL Pa3BUTHS COLMAIBHON U TIPOU3BOJCTBEHHOM cdep



Ilnanupyemble pe3yJabTaThl 0CBOCHHUS 001e00pazoBaTeabHO AHcHUILIMHBI BcooTBeTcTBIN ¢ PI'OC CIIO 1 Ha ocHOBe
®roc coo



Kon u HauMeHOBaHHe

HﬂaHpreMble pe3yJabTaThl 0CBOCHUS NUCHHILVIHHBI

(opmupyemMbIx
KOMIIeTeHIuii Oﬁmnel I[ncunn.lmﬂapﬂblez
OK 01. Bribupats B yacTu Tpy10BOro BoCIMUTAHUSA: - BIAJETh CHCTEMOM XMMMYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
CIIOCOOBI PEeLIEHUS - TOTOBHOCTH K TpPyAy, OCO3HAHHE LEHHOCTM MAaCTEPCTBA, | OCHOBONOJNArallmue  TOHATHS  (XMMHYECKMH  SJIEMEHT,  aToM,
3a1a4 Tpyaoooue; 3JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-3JEeKTPOHHBIC OPOUTAIH aTOMOB,
npodeccHoHaIbHON - TOTOBHOCTb K aKTMBHOM JEATENBHOCTH TEXHOJOIMYECKOM M | HOH, MONEKYJNa, BANEHTHOCTh,  JNEKTPOOTPUIATENLHOCTh, CTENEHb
NEeSATEIbHOCTH COLMAIBHOM  HANPABICHHOCTH,  CIOCOOHOCTh  MHULMUPOBATh, | OKHCICHHSA, XHMHYECKas CBS3b, MOJb, MOJSPHAS Macca, MOJSPHBIHA
IIPUMEHHUTENBHO K IUIAHUPOBAaTh M CAMOCTOATENBHO  BBIIONHATH  TaKylo | 00beM, YIIepoIHbIi ckeseT, (yHKIMOHANbHAS TPYIINa, pauKall, H30Mepus,
pa3InIHbIM ACATCIIBHOCTD, M30MEpbl, TOMOJIOTHYECKUI pAZl, TOMOJIOTH, YTIIEBOJOPO/IbI, KUCIOPOA- U
KOHTEKCTaM - WHTepeC K pa3IuuHelM  cdepam  NpodecCHOHANBHON | a30TCOACPIKAIIME COCIUHCHHUS, OMOIOTMYECKH AKTHBHBIC BEIIECTBA
JIeATEIbHOCTH, (YrneBofbl, JKUpBI, OENKH), MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO,
OBaagenne  yHMBEpCAIbHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMH | BHICOKOMOJIEKYJISIPHBIE COCAMHEHMUS, KPUCTAJINYECKAs! PEIEeTKa, THIIbI
NAelCTBUSIMH: XUMHYECKUX pEeaKLUi (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U

a) 0a30Bble JIOTHYECKHE JeliCTBHS:
- CaMOCTOSATENBHO (POPMYIHPOBATh M AKTYaIU3UPOBATH TIPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYLIECTBEHHBbI MNPHU3HAK WIM OCHOBaHUA MJIs
CpaBHEHHS, Kacchupuramu u 0000IIeHNS;

- OTIpeNeNATh IENH AESTENbHOCTH, 33/1aBaTh TIapaMeTPhl U KPUTEPHH
X JOCTIKCHHS;
- BBISBISITH ~ 3aKOHOMEPHOCTH U

pacCMaTpUBACMBIX ABJICHHUAX,

pOTUBOPCUUA B

- BHOCHUTH KOPPEKTUBEL B JEATCIIBHOCTD, OII€CHUBATh

COOTBETCTBUC PE3YJIBTATOB LECIAM, OUCHNBATH PUCKH HOCHE}]CTBI/Iﬁ
ACATCIIbHOCTH,

SHAOTCPMHUYCCKHUC, peakuu

HEJJICKTPOJIUTEI,

HOHHOTO  OOMeHa),
ANEKTPONUTHYECKAs  JMCCOIMAIIUS,
CKOPOCTh ~ XUMHYECKOM peaKluy,
XUMHYECKOE PABHOBECHE), TCOPUM M 3aKOHBI (TEOPHS XUMUUECKOTO

pacTtBop,
JEKTPOJIHTE,
OKHUCIIUTENb, BOCCTAHOBUTENb,
CTpoeHMs1 opranmdeckux Bemects A.M. Dbytieposa,
JIIEKTPOJIUTUYECKOM  JUCCOLMaluK, nepuoandeckud 3akoH J[.M.
MenpeneeBa, 3akOH  COXpaHEHHs  MacChl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  SI3BIK (axTomornyeckue CBEICHUS O
COCTaBe, TOJYyYEHHH U 0€30MaCHOM HCIONB30BAHUH

TEopHsl

XHMHUH,
CBOMCTBAX,
BOKHENIITNX HCOPraHM4YECKUX MW OPraHUYECKUX BCIICCTB B 6LITy n
IPaKTUYECKOH JEATENBHOCTH YEIOBEKA,;

- YMETh BBIABIATH XapaKTEPHbIE MPHU3HAKK U B3aUMOCBS3b




- pa3BHBaTh KPEATUBHOE MBIIUICHUE TPH PELICHUU KU3HEHHBIX
npo0em

0) 0a30BbIe HMCCIETOBATENbLCKHE A€iCTBHS:

- BIIJIETh HABBIKAMH y4EOHO-HMCCIIEIOBATENILCKOM W MPOEKTHOM
JNeATENLHOCTH, HABBIKAMY PA3peIeHHs pobieM;

- BBIABJIATD NIPHMYMHHO-CIIEJICTBEHHBIE CBS3M U AKTyaJIU3UPOBATh 3a/ady,
BBIIBUIATh THIIOTE3y €€ HaXxOAUTh APryMEHThl s
JI0Ka3aTeNbCTBA CBOUX YTBEPXKACHUM, 331aBaTh TApaMETPbIU KPUTEPUH

PCIICHHUA,

peILeHNs;
- aHaANM3MpPOBAaThb IMOJYYEHHBIE B XOAE pEUICHHUs 3aJaud
pe3y/ibTaThl,  KPUTHMYECKM  OLEHMBATh  HMX  JOCTOBEPHOCTS,

MIPOrHO3UpPOBATH U3MCHCHUC B HOBLIX YCJIOBUAX,

- yMETh MEPEHOCUTh 3HAHMSA B TIO3HABATENBHYI0 M MPAKTHYECKYIO
00J1aCTH JKU3HEAEATEILHOCTH,

- YMCTb MHTCIPUPOBATH 3HAHUA M3 Pa3HbIX MIPECAMCTHBIX
oOuacrei;

- BBIIBMTaTh HOBBIE WJIEW, MpEAiaraTh OpPUTHHAIBHBIC TOIXOIbI U
pelIeHHS;

- CMOCOOHOCTh WX HCIOJb30BaHUS B TIO3HABATENBHOH U
COLMAIBLHOM ITPAKTUKE

U3YYECHHBIX TOHATHHA, NPUMEHATH COOTBETCTBYIOLIME MOHATHSA IIPU
ONKMCAaHWUHM CTPOEHUS M CBOWCTB HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB U UX MPEBPAIICHUI; BBIABIATH B3aUMOCBA3b XMMUUECKUX 3HAHUI
C NOHATUAMHU U IPEACTABICHUSAMU APYIUX ECTECTBEHHOHAYYHBIX
IIPEeIMETOB;

- YMETb HCIIOJb30BaTh HAMMEHOBAaHUS XUMHUYECKUX COEJUHEHUI
MEXIYHAPOJHOIO COK3a TEOPETUYECKOM M MNPHKIAJAHOW XUMUH H
TpPUBUAIbHBIC HA3BAHUA BAXHEHIIMX BEmECTB  (ITHIEH,
riepuH, GeHon, GpopManbaerus, YKCyCHas KHCIIOTA, TIUIMH, YTapHbII

AlICTHIICH,

ras, YFJICKI/ICJH)II‘/JI ra3, aMMHuakK, ramecHas HM3BECTb, HETalll€Has U3BECTh,
MUTBEBAs COMA M JPYTHX), COCTAaBIATH (OPMYJBl HEOPTaHHYECKUX M
OpraHMYEeCKUX BEIIECTB, YPABHEHUS XUMUUYECKUX PEAKIUH, 0OBICHATH
UX CMBICI; TOJTBEPXKAATh XapaKTepHbIe XUMHYECKUE CBOWCTBA BEILIECTB
COOTBCTCTBy}OHII/IMI/I3KCH€pI/IMeHTaMI/I " 3al1iCAMHU ypaBHCHHﬁ XUMHUYCCKUX
peaKwuii;

- YMETh
HEOPTraHNYECKUX U OPraHMYECKUX BELIECTB K OINPEEIECHHBIM KIaccaM U
TPyNIaM COEIMHEHWH, XapaKTepu30BaThb HX COCTaB M BaKHEHIINE

YCTaHaBJIMBATb MPUHAJIC)KHOCTD H3YYCHHBIX

CBOWCTBA; OMPEIENATh BHIbl XUMUYECKHX CBs3ed (KOBaJeHTHas,
MOHHAs, MeTaJuIMyeckas, BOAOPOAHAs), KPUCTATHIECKHUX
PEIIETOK BEIIECTB; KIacCH(DUIMUPOBATH XUMUIECKIE PEAKIIHI;

- chopMHpOBaTh  TIPE/ICTABICHHUS:
3aKOHOMECPHOCTAX MW IMO3HaBACMOCTH SBJICHUN npupoabl; O MECTE H
3HAYCHUH XUMUU B CHCTEME ECTECTBEHHBIX HAayK M €€ pOJlu B
o0ecreueHn yCTOMYMBOTO PA3BUTUS YENOBEUECTBA: B PEIICHUH
npo0ieMm

THIIBI

0 MaTCpUaJIbHOM COUHCTBC MHUDPA,

HKOJIOTUYECKON,  JHEPreTHYeCKOM W THILEBOU
Oe3omacHOCTH, B
MaTepHaioB, HOBBIX HCTOUYHHKOB SHEPrHH, B OOecCreueHUU

PAILOHANLHOTO  TIPUPOIONIONB30BaHUS, B (POPMHUPOBAHUU

Ppa3sBUTH  MCIUIMHBEI, CO31aHuHN HOBBIX




MHPOBO33PEHUSI M OOIIEH KyJbTyphl YENOBEKa, a TaKKe
SKOJIOTHYECKA OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
TIIPUPOJHOH Cpejie;

- BIaJeTh CHCTEMOW XHMMHYECKMX 3HAHHMH, KOTOpas BKIIOYAeT:
OCHOBOIOJIATAIOIIME TOHATHUS (IOMOJHUTEIBHO K CHCTEME IOHSATHIM
0a30BOr0 YpOBHSI) - W30TONbBI, OCHOBHOE H BO30YKICHHOE
COCTOSIHUE  aToMa, THOpUAM3alus  aTOMHBIX  opOuTasei,
XUMHUYECKas CBSI3b ('ﬂ " m "", KpaTHbIE CBS3U), MOJSApHAS
KOHIIGHTpAIUs, CTPYKTypHas (opmyia, u3oMepus (CTpyKTypHas,
reoMeTpuueckas (I[MC-TPaHC-U30MEpHs), TUIBl XMMHYECKUX PEaKIuid

nn

(roMo- W TeTeporeHHble, 00paTHMble M HEOOpATHMBIE), PACTBOPHI
(MCTUHHBIE, ~JHUCTEPCHBIE  CHUCTEMBI), KPHUCTAIOTHAPATBL,  CTETECHb
JUCCOLMALINY, YIEKTPOIU3, KPEKUHT, pUGOPMHUHT); TEOPHH U 3aKOHbI,
3aKOHOMEPHOCTH, MHpPOBO33PEHUECKHME 3HAHMS, JIEKAllMe B OCHOBE
MOHUMAHHUA TPUYUHHOCTH W CHUCTEMHOCTH XHUMHYECKHX SBICHUH,
COBPEMEHHBIC MPEJCTABICHHS O CTPOCHWM BEIIECTBA HA ATOMHOM,
MOJIEKYJIAPHOM M HaJAMOJIEKYJSPHOM YpPOBHSX; TIPEACTaBIECHUS O
MEXaHM3MaX  XUMHYECKMX  PEaKIMi, TEepMOAMHAMHYECKHX U
KUHETHYECKAX 3aKOHOMEPHOCTSX MX TPOTEKaHUS, O XHUMHUYECKOM
PaBHOBECHH, IUCIEPCHBIX CHCTEMAaxX, ()aKTOJOTHYECKUE CBEACHUS O
CBOMCTBAaX, COCTaBe, MOMYYEHHH U 0€30MacHOM HCIOJIb30BAaHUU
BaKHEHIIMX HEOPraHUYECKUX M OPTaHMYECKHX BEIIECTB B OBITY U
MPAKTHYECKOH JeATeTbHOCTH YeNOBeKa; OOMMX HAYYHBIX MPUHIUIAX
XMMHYECKOTO TPOU3BOJACTBA (HA TIpUMEpE TPOU3BOJCTBA CEPHOM
KHCIIOTBI, aMMHaKa, METaHOJIa, IepepaboTKU HeTH);

- YMeThb MpPOBOJUTH pacyeThl IO XHMHYECKHM QopMmylnam u
YPaBHEHUSM XMUMHUUECKUX PEAKIMi C MCIOJb30BaHHEM (DH3UYECKUX
BEJMYMH (Macchl, oObeMa Ta30B, KOJMYECTBA

BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOIMYECTBEHHOM




CTOPOHBI: pacyeTbl MO HAXOXKICHHIO XUMUYECKOH (HOpMYIIbI
BEIECTBA; pacyeThl Macchl (00beMa, KOMMYECTBA BEIIECTBA) MPOLYKTa
peaKiuu, eclu OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ONpe/ieTIeHHON MaccoBOM J0Jieil pacTBOPEHHOTO BEIIECTBA MIIH JJAHO B
U30BITKE (MMEET MPUMECH ); PacUeThl MACCOBOM MM OOBEMHOM JI0JTH
BBIXOJIa TPOJYKTa PEAKIMU; PacueThl TEIIOBOTO d(deKTa peaKiui,
00BEMHBIX OTHOIIEHHUH T'a30B;

- yMeTb BBIABIATH XapaKTepHbIE TPHU3HAKK U B3aUMOCBS3b
V3YYCHHBIX TOHATHH, MPUMEHSTH COOTBETCTBYIOIIME TOHATHS TIPH
ONMCAHUM CTPOCHHS M CBOWCTB HEOPraHMYECKHX M OPTaHHYECKUX
BEI[ECTB U MX MPEBPAIICHUI; BBIIBIATH B3AMMOCBSA3b XUMHYECKUX 3HAHUH C
MOHATHSAMH ¥ TPEICTABICHUSAMU JPYTHX MHPEAMETOB Juisi Ooree
OCO3HAaHHOTO MOHMMAHUS U OOBSCHEHUS CYIIHOCTH MaTepHAIbHOTO
eIMHCTBA MHpA; HCIOJIb30BaTh CUCTEMHBIE XHUMHYECKHE 3HAHUS IS
00BsICHEHHS u TPOTHO3MPOBAHKS  SIBIICHHH, MMEIOTINX
€CTECTBEHHOHAYYHYIO TIPHPOTY;

- YM€Tb HCNONb30BaTh HAUMEHOBAHUS XHUMHYECKMX COECAMHEHUI
MEXIYHApOJHOTO COK3a TEOPETHYECKOM W TPHKIATHOW XUMHU U
TPUBHAIIGHBIE HA3BAHHUS BEIIECTB, OTHOCAIIMXCS K M3yUYEHHBIMKIIACCaM
OpPraHMYeCKMX W HEOPraHMYeCKHX COEIMHEHUi; HCIOoNb30BaTh
XMMUYECKYI0 CHMBOJMKY JUIS COCTaBJIEHHS (OpMYJ HEOPraHMYeCKUX
BEIIECTB,  MOJEKYJSAPHBIX U CTPYKTYPHBIX  (pa3sBEepHYTHIX,
COKpAIICHHBIX M CKEJETHBIX) (OPMyN OpraHMYeCKHX BEIIECTB;
COCTaBIIATH ypaBHEHMS XUMHYECKMX pEAKIMid M PacKphlBaTh HX
CYIIHOCTb:  OKMCIIMTENbHO-  BOCCTAHOBHMTENBHBIX  peaKIuii
HOCPEACTBOM COCTABIICHHUS 3JIEKTPOHHOrO OanaHca 3THX peaKLHii;
peakuuil MOHHOrO OOMEHa IMyTeM COCTaBICHUS MX TIOMHBIX |
COKpAIllEHHBIX HOHHBIX

YpaBHEHUH; peakuui TUZIPOIIN3a, peakuuin




KOMIUIEKCO00pa3oBaHus (Ha MpUMeEpe TMIPOKCOKOMIUIEKCOB ILMHKA M
ATIOMUHMSA); TOATBEPXKAATh XapaKTEPHblE XHUMHUYECKUE CBOWCTBA
BEILECTB COOTBETCTBYIOLIMMH JKCIIEPUMEHTAMH U 3aIMCAMU YPAaBHEHUIA
XMMHYECKUX PEaKLU;

- yMeTb KiaccUPUIUPOBATH HEOPraHWYECKUE M  OpraHUYecKue
BEIIECTBA U XUMHMYECKHE pPEAaKUUM, CaMOCTOSTENbHO BBIOMpPATh
OCHOBAaHMS U KPUTEPUH I  KIacCU(DUKAMU  HU3ydaeMbIX
XMUMUYECKHX OOBEKTOB; XapakTepu3oBaTb COCTaB M BaXHEHIIHe
CBO}CTBA BEIUECTB, NPUHAJICKAIIMX K ONpPEAETCHHbIM KjlaccaM M
IpyIIaM COeAMHEHUH (IPOCThIe BEIECTBA, OKCHBI, THAPOKCU/IBL, COIH;
YIJI€BOJOPO/Ibl, IPOCTbHIE 3(PUPDI, CIUPTHI, (PEHOJIBI,ATbIETU b, KETOHB,
KapOOHOBbIE KHUCIOTBI, CIOXKHbIE 3(HpPBI, >KUPBI, YIIEBOJIbI, AMUHBI,
AMUHOKMCIIOTBI, O€NKH); NMPUMEHSATh 3HAHMA O COCTaBE U CBOWCTBAX
BEILECTB ISl AKCIEPUMEHTAIbHON MPOBEPKU THIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEN NPOTEKAHUA XUMUYECKHX  PEaKLHi u
IPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYIIECTBIICHUS;

- yMeTb TOATBEPXKIATh HAa KOHKPETHBIX IIPUMEpaX XapakTep
3aBHCUMOCTH  DPEaKIMOHHOM  CIOCOOHOCTM  OpPraHWYecKHX
COC/IMHEHUH OT KPAaTHOCTH W TWIa KoBaneHTHo# cBszu (" " m "),
B3aHMHOIO BIMSHUS aTOMOB H TPYII aTOMOB B MOJeKylax; afakke oT
OCOOCHHOCTEH peanu3alud pasIUYHBIX MEXaHU3MOB IPOTEKaHHs
peaKuuii;

- YMeTb XapaKTepu30BaTh HEKTPOHHOE CTPOEHHUE aTOMOB (B OCHOBHOM
1 BO30YK/ICHHOM COCTOSHMH) M MOHOB XMMHYECKHX dJIeMEHTOB 1 - 4
nepuonoB Ilepuonmueckont cucremsr [I.MI. MenneneeBa u ux
BAJICHTHBIC BO3MOXHOCTH, WCHOJNB3ys momstus ''S",  "p", "d-
SNEKTPOHHbIE'' ~ OpOWTANM,  SHEPreTMYeCKUe  YPOBHH; OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XMMMYECKHX

3JIEMEHTOB U 00pa3yeMbIX UMHU COEAMHEHMI MO mepuojam u




rpynmam;

OK 02. Ucnonb3oBath
COBpPEMEHHBIC
Cpe/cTBA MOWCKA,
aHaIm3a u
HHTEPIpPETAIINN
nH(OpMAIUHY U
UH(POPMAIMOHHbIC
TEXHOJIOTUH JIS
BBITIOJIHEHHS 33184
po(eCCHOHATBHOM
JEATEILHOCTH

B o6aactu HEHHOCTH HAYYHOI'0 IIO3HAHUS

- chopMHPOBAHHOCTD MUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH M OOIICCTBEHHOM
TNPAKTHKH, OCHOBAHHOTO HAa JMANOre KYJIbTYp, CIOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTA B MOJUKYILTYPHOM MHUPE;

- COBEpIICHCTBOBAHME SI3BIKOBOM M YMTATENbCKOH KYJbTYpPhl —Kak
Cpe/ICTBA B3aMMOJICHCTBUS MEXK/Y JOAbMH U MO3HAHHUS MUPA;

- OCO3HAHHUE TOTOBHOCTh
OCYIIECTBIATH
VH/IUBUIYaIbHO | B TPYITIE;
OBiajgeHue  yHHBepPCAIbHBIMH
AeHCTBUAMMU:

B) padoTa ¢ nHpopmanueii:

- BIaJICTb HAaBbIKaMH IIOJTYUCHHUA I/IH(I)OpMaHI/II/I U3 HCTOYHUKOB

HEHHOCTH HaquOﬁ JCATCIBbHOCTH,
MPOCKTHYIO U  UCCICHOBATCIIBCKYIO  ICATCIBbHOCTD

y‘leﬁHLlMI/l MO3HABATCJIbHbIMH

Pa3HBIX THIIOB, CAMOCTOSITENEHO OCYIIECTBIATH TIOMCK, aHAJN3,
CAUCTEMATU3ALMIO U HHTCPIPETALUIO I/IH(l)OpMaIII/II/I PAa3IUYHBIX BUOOB
1 opM Mpe/IcTaBIeHHS;
- CO37aBaTh TEKCTHl B pA3NUYHBIX (opMmMarax ¢ Y4eToM
Ha3HayeHus WHQOpPMaUUM U [ENeBOM ayJuTOpuH, BbIOHMpas
ONTUMAJBHYIO (OPMY TPEJICTABICHUS 1 BU3YaTH3ALNM;

- OLIEHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIUH, ee
COOTBETCTBHC MPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAM;

- UCTIONB30BaTh  CpeACTBa  WH(POPMANMOHHBIX |
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH B
KOMMYHHKATHBHBIX W OpPTaHM3ALMOHHBIX 33/a4 € COOIOJCHHEM
TpeOOBAaHMI  HPrOHOMHKH, THTHCHB,
pecypcocOepeskeHus, PaBOBBIX M ATHYECKHX HOPM, HOPM
MH(OPMAIMOHHON 6e30MacHOCTH;

PCIICHUA  KOTHUTUBHBIX,

TEXHUKH 0€30MacHOCTH,

- YMETh IUIAHUPOBaTh U BBIIOJHATH XHUMUUYECKHH HSKCIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEIIECTB MPH HATPEBAHUU, MONYUCHHE
3THJIEHA M U3YUCHHE €T0 CBOMCTB, KAUECTBEHHBICPEAKIIUN HA ATbJICTH]IBI,
KpaxMai, YKCYCHYI0 KHCIOTY; JEeHAaTypauus OENKOB IIpH HAarpeBaHUH,
[BETHBIC pPEAKIUM OENKOB; MPOBOAWTH pPEAKIMH HOHHOTO OOMEHa,
OMpeNeNATh Cpely BOAHBIX DACTBOPOB, KAUECTBEHHBIE PEAKIMU Ha
cynbdar-, kapOoHAT- U XJIOPUI- AHUOHbI, HA KATHOH AMMOHHS; pellaTh
JKCTIEpUMEHTaNIbHBIE 33/1aul 10 TeMaM "Metamisl" u "Hemeramie") B
COOTBETCTBUU C TPAaBUJIAMH TEXHHKU O€30MAaCHOCTH TpH OOpalIeHUH C
BElIECTBAMH UM J1a0OpaTOpHBIM  00OpYyIOBaHHEM;  MPEACTABIATH
pesynbTaThl XHMHUYECKOTO OJKCIeprMeHTa B  QopMme  3amicu
yYpaBHEHUH COOTBETCTBYIONIUX peakiuii u popMyIupOBaTh BBHIBOABI HA
OCHOBEITHX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMHYECKYI0 HH(DOPMAIHIO, MOTYYaeMyro U3
Pa3HBIX UCTOYHHUKOB (CPECTB MaccoBoi nHpopMalmu, ceth MHTepHeT 1
JIpyTHe);

- BJaJIeTh OCHOBHBIMH METOJIAMH HAYYHOTO TIO3HAHUS BEHIECTB U
XUMHUYECKUX SIBJICHUH (HabmroeHue,
MOJICIIUPOBAHUE);

- YMeTh MPOBOAUTH pacCUeThl MO XUMHYECKUM (GopMylamM H

U3MCPCHUC, OSKCICPUMCHT,

YPaBHCHUAM XUMHUYCCKUX peaKLII/Iﬁ C HCIIOJIb30BaHUEM (I)I/I3I/IIICCKI/IX
BCJIMYMH, XApPAKTCPU3YIOMHX BCIICCTBA C KOJIMYECTBEHHOM CTOPOHBIL:
MacCcChlI, o0bemMa (HOpMaHBHLIC YCJIOBI/IH) ra3oB, KOJIMYECTBa BCIICCTBA,
HCII0JIB30BaThb CHUCTEMHBIC XUMHUYCCKUC 3HAHUA A MPUHATHAA
pemeHHﬁ B KOHKPCTHBIX XHN3HCHHBIX CUTyallUsaX, CBA3AaHHBIX C
BCIICCTBAMH M HX

IMPUMCHCHUCM,




- BIIaJICTh HABBIKAMH PACTIO3HABAHHU U 3AIUTHI HH(OPMALIHH,
MH(OPMAIIMOHHOI 6€30MaCHOCTH JTNYHOCTH;

- YMCTb CaMOCTOATCIIBHO IUIAHUPOBATH W IPOBOIUTH XUMHUYCCKAH
IKCTIEPUMEHT (MONyYeHHe M HM3YYCHHE CBOKMCTB HEOPraHMYECKHX U
OpPraHMYECKUX BEHICCTB, KAYCCTBEHHbIC PEAKIMH YIIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOMACPIKANINX OPTraHUIECKHX BEIIECTB,
pelIeHHE SKCTIEPUMEHTATBHBIX 334U 0 PACTO3HABAHMI0 HEOPTaHUYECKUX
¥ OPraHMYECKHX BEIIECTB) C COOIONICHWEM TpaBWiI 0e30MacHOTO
obpaiieHust ¢ BemecTBaMH ¥ J1aDOPAaTOPHBIM  0OOPYIOBaHUEM,
(GopMyITHPOBATh eI KCCIICAOBAHMS, MPEAOCTABIATh B PA3IMYHON
dopmMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3MPOBATh M OLEHUBATH HX
JIOCTOBEPHOCTB;

- YMETb OCYIIECTBIATH LEJICHANPABICHHBIA IOMCK XMMHYECKOU
UHPOpPMALMKA B PA3IMYHBIX HCTOYHHKAX (Hay4dHas U y4eOHO-
Hay4Has JIUTEpaTypa, CPeACTBa MaccoBOi HMOpMaruu, cetb HTepHET
U Jpyrue), KpUTHYECKH aHAIM3MPOBAaTh XUMHYECKYI HH(MOpMAIUIO,
niepepabaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUHU C MOCTABICHHOM
yueOHOH 3a/1auei;

- BJIQJICTh CUCTEMOI 3HAHUH O METOJaX HAYYHOTO TIO3HAHUS SBICHUI
Opupoabl, HCIIOIB3YEMBIX B CCTCCTBCHHBIX HAYKaX MW YMCHHAMU
NPUMEHATh OTH 3HAHUS TPH AKCIECPUMEHTAIBHOM HCCIEIOBAHHH
BEIIECTB M IS OOBSCHEHMS XMMHUUYECKHX SBJICHHH, UMEIOIINX MECTO B
NPUPOJIE MIPAKTUUECKON JIEATETBHOCTH

YeJIOBEKA M B TOBCETHEBHOM XKHU3HU;

OK 04. DddextnBHO
B3aHMO/ICHCTBOBATD U
paboTath B KOJICKTHBE
1 KOMaHJ1e

- TOTOBHOCTHL K CaMOpPAa3BUTHIO, CaMOCTOATCIIBHOCTU
CaMOOIIPEACTICHUTO,

-OBJIaJICHUC HABBIKAMH y‘-IC6H0-I/ICCHCHOB&TGHBCKOﬁ, HpOCKTHOﬁH
COLIMANBHON JCATCIIbHOCTH,

OBnaue}me YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH

IeHCTBHAMMU:
0) coBMecTHAA JeATeIbHOCTD:

n

- yMeTb IUIAHHPOBaThb M BBHIMIOJHAT XUMHYECKUH OSKCHEPUMEHT
(mpeBpalleHns] OPraHUYEeCKUX BELIECTB NP HarpeBaHUH, TOTyYeHHE
STUIICHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBICPEAKIIMH HA aJIbICTHIBL,
KpaxMall, YKCYCHYI) KHCJOTY; JeHaTypamus OeJKOB TpH HarpeBaHWH,
IBETHBIC PEAKIMH OENKOB; MPOBOJWTH PEAKIMH HOHHOTO OOMEHa,
OTPENENATh CPeay BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEAKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHA-

aHMOHBI, HA KaTHOH aMMOHHS; PEeIIaTh SKCIEPUMEHTATIbHBIE 3a/1auil
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- TOHMMAaTb M HCIOJb30BaTh
VH/TUBHIYaIbHOM paboThI;

- IPUHUMATh [N COBMECTHOI [€STeNbHOCTH, OpPraHH30BbIBATH U
KOOPJMHUPOBATH JEHCTBUS MO €€ JOCTHKEHUIO: COCTABIAThH IUIAH
NEeUCTBUM, paclpeaeniaTh POl C y4YeTOM MHEHUH Y4acTHHKOB
00CYX/1aTh Pe3y/IbTaThl COBMECTHOM PadoTEI;

- KOODIMHUPOBATh ¥ BBHIMOMHATH PabOTy B YCIOBUSX PEANbHOTO,
BHUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
CTpaTernyeckoe
Pa3MYHBIX CHTYAIUsX, TPOSBIATH TBOPYECTBO M BOOOpaKeHHE, ObITH

IPEUMYILIECTBA KOMAaHIHOW U

- OCYIIECTBIATh ITO3UTHBHOE [OBEICHHE B
NHUIINATUBHBIM

OBJiajieHHe YHHBEPCATbHBIMH PEryJISITHBHBIMH JIeHCTBHSIMH:T)
NpUHATHE ce0s U APYTHX JHo/eil:

- IPUHMMATh MOTHUBBI U APT'YMEHTBI APYTUX JIFO/IEH TIPU aHAJIHU3e
PE3yNbTATOB JEATEIBHOCTH;

- TIPU3HABATh CBOE IIPaBO M MPABO JAPYTUX JTI0/IeN Ha OLINOKH;

- paSBI/IBaTI) CHOCO6HOCTI) ITIOHUMAThb MHp C IMO3unn I[pyFOFO

YeJI0BEKA;

no temMaM "Meramuisl" 1 "Hemetansbl") B COOTBETCTBUH C NPaBUIAMU
TeXHUKN 0€30MAaCHOCTH TIpU OOpAIIEHHH C BEUIECTBAMHUHU JIAOOPATOPHBIM
00opy10BaHKeEM; NPEeICTaBIATh  Pe3yJbTaThl XUMUYECKOr0
SKCIEepUMEHTa B (OpMe 3alMCH YpPaBHEHHH COOTBETCTBYHOIIMX
peakuuii u GopMyIHpOBaTh BBIBOJIBI HA OCHOBEATHX PE3YJIbTaTOB;

-yME€Th CaMOCTOSITENIBHO TIUIAHAPOBATh U TPOBOAUTH XUMHYECKUH
OKCIIEPUMEHT (TIONy4eHHe ¥ W3YYEHHE CBOICTB HEOPTaHMYECKHX |
OPTraHWYECKUX BELIECTB, KAaueCTBEHHbIC pPEAKLUH YIJIEBOAOPOJIOB
Pa3NIMYHBIX KJIACCOB M KHMCIOPOACOJEPKAIIUX OPraHUYECKUX BEIIECTB,
peleHre SKCIEePUMEHTAIbHBIX 33/1a4 [0 PAcMo3HABAHUI0 HEOPraHMYECKUX
M OpPraHMYeCKHX BEUIECTB) C COOJIOACHHEM TIpaBII 0€30MacHOTro
oOpamieHus ¢
(GopMynHMpoBaTh LENU HCCIEAO0BAHUS, PEAOCTABIATh B Pa3IUYHON
(Gopme pe3ynbTaThl SKCHEPUMEHTa, aHAIM3MPOBAaTh M OLEHMBATH HUX
JIOCTOBEPHOCTB;

BEIIECTBAMU U J1aDOpPaTOpPHBIM 00OPYIOBAHUEM,

OK 07. ConeiictBoBaTh
COXPaHEHHUIO
OKpPYKaIOIIEH Cpejbl,
pecypcocOepekeHnro,
NPUMEHSTDH 3HaHUS 00
M3MEHEHUH KITMaTa,
TIPUHITUITBI
OepeKIMBOTO
MIPOU3BOJICTBA,

¢ pexTuBHO
JIEWCTBOBATE B

B 001acTH 3K0/10rHY€CKOr0 BOCHHTAHHUS:

- c(OPMHUPOBAHHOCTb  HKOJOTHYECKOH  KYJIBTYPBI,
BIIMAHUS  COLMAIBHO-)KOHOMHMUYECKUX IIPOLECCOB HA COCTOSHHE

MPUPOJTHOM U COLMANBHOM CpeJibl, 0CO3HAHUE TII00aTbHOr0XapakTepa

IIOHUMaHUE

3KOJIOTHYECKUX MpobiIem;

- TUIAHHPOBAHKE M OCYIIECTBJICHHE ACHCTBHI B OKpYKalollel cpesie
Ha OCHOBE 3HAHUS IIeJIeH YCTOWYNBOTO Pa3BUTHAYEIIOBEUECTBRA;
aKTUBHOE HENpHATHE AEHCTBUH, MPUHOCAIIMX Bpe] OKpyXKaromei
cpene;

- yMEHHE MPOTHO3MPOBATh HEOIArONPHUATHBIE SKOIOTHYECKHE
TOCTIE/ICTBHS TIPEANPUHIMAEMBIX ACHCTBHH, IPEIOTBPAIATh HX;

- copMHUpOBaTh TIPEACTABICHUSI: O XHUMHUYECKOM COCTaBJISAIOLICH
€CTECTBEHHOHAYYHO! KapTHHBI MUPA, POJIM XMMUH B TIO3HAHUHU SIBIICHUI
npuposbl, B (HOPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbI JIMYHOCTH, €€
(QyHKIMOHAIBHOM HEOOXOAMMOM 171 perueHus
NPaKTUYECKUX 33/1a4 U SKOJNOTHYECKM OOOCHOBAHHOTO OTHOLIEHHS K
CBOEMY 3/10POBBIO U IPHPOAHOMN CPELIE;

- yMeTb coOMoJaTh MpaBuia 9IKOJOTUYECKH — I1€71ecO000pa3HOro

TOBEJICHNS B OBITY U TPY/AOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOETO

IPaMOTHOCTH,

3M0pPOBbS M OKPYXKAIOLIEH MPUPOJHON CPEAbl; YUUTBIBATH ONACHOCTDH
BO3I[CﬁCTBH51 Ha XUBBIC OpFaHI/ISMBI onpeneneHHHx BCIICCTB, ITIOHHUMad
CMBICJT TOKa3aTesIsl MPEeACIbHON 0y CTUMOI

KOHI_[eHTpaLII/II/I;
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4pe3BbIYANHBIX
CUTYyaLUsIX

- paclinpCHUcC OIIbITa ACATCIIbHOCTHU 9KOJIOTUUECKOM
HAITpaBJICHHOCTH,
- OBJIaICHUC HaBbIKAMH yqe6H0'HCCHeHOBaTeHBCKOﬁ, HpOCKTHOfI n

COLMANBHON JACATCIIBHOCTH,

- YMETb IIPOTHO3MPOBaTh, AHAIM3UPOBATH M OLEHUBATH C IO3MLHUI
HKOJIOTUYECKOH ~ 0€30MaCHOCTH  MOCIECTBHS
IPOU3BOACTBEHHOW  JEATEIBHOCTH  YEJIOBEKA,
nepepabOTKOl  BEIECTB; HCHOJb30BAaTh IOJNYYEHHBIE 3HAHUA U

OBITOBOM U
CBA3AHHOU C

NPUHATHS TPAMOTHBIX pEIICHUA MpoOJeM B CHTYAlMsAX, CBS3aHHBIX C
XHUMUCH;

- YMEThb OCO3HABaThb ONACHOCTb BO3JEHCTBUS HA JKUBbIE OpPraHU3MbI
ONpPEIENEHHBIX BEIIECTB, MOHMMAs CMBICH MOKAa3aTeNsd IpeaeIbHOM
JIOTYCTUMOM KOHIICHTpAllM¥, ¥ TIOSCHATh HA TIPUMEPax CHOCOOBI
YMEHBLICHUS U TPEAOTBPAILICHUS UX BPEIHOIO BO3JCHCTBUS HA

OpraHusm 4c€JIOBCKa.

IIK-1.1 Opzanusosviganms
pabomy Konnekmuea
ucnonnumenei no
cobn100enu1o
MeXHON02UYECKUX
peznamenmos npoyecca
npou3goocmea.

-Opranuzanus padoThl KOJJIEKTUBA UCTIOJIHUTEIIEH 1
oOecrnieueHre 6€30MacHOCTH TPYAa MPHU BHIMOJTHEHUN
[MPOU3BOJACTBEHHOTO 3aJaHU.

- YMEThb CaMOCTOSTENBHO IUIAHUPOBATh W TIPOBOAMTH XUMHUECKUN
JKCTIEPUMEHT (TONyYeHHe W W3yYCHHE CBOICTB HEOPTaHWYECKHX U
OPTaHWYECKHX BEIIECTB, KA4YECTBEHHBIC pPEAKIUH YTJIEBOAOPOJIOB
Pa3NIMYHBIX KIACCOB M KHUCIOPOACOJEPIKAIIUX OPraHMYECKHX BEIIECTB,
pelIeHne SKCIePUMEHTAIbHBIX 33/1a4 M0 PACMO3HABAHUI0 HEOPraHWYECKUX
M OpPraHMYecKHX BELIECTB) C COOIOAEHHEM TIpaBHI 0€30MacHOTro
oOpaimieHuss ¢ BewmecTBaMH M JabOpaTOpHBIM 00OPYAOBaHHEM,
(GopMynHpOBaTh €M WCCIETOBAHMUS, PEAOCTABIATH B PA3TUYHON
(Gopme pe3ynbTaThl SKCHEPUMEHTA, aHAIM3MPOBATh M OLEHMBATH HUX

JAOCTOBCPHOCTD,

IIK-2.1 Bvinoanams
pacuemyl napamempos
MeXHOI02UYECK020
npoyecca, padomoi
00opyoosanus,
XapaxKmepucmuk
UCX00H020 CHIPbA
npooyKuuu npu
npou38o0cmee yGeMHuIX
Memainniog u cniagos.

-IIOJATOTOBKA U BEACHHUEC TEXHOJOTMYCCKOI'0 IMporecca
IMPONU3BOJACTBA IBCTHBIX MCTAJIJIOB.

- yMeTh CaMOCTOSATENBbHO IUTAHUPOBATh M TPOBOJUTH XUMHUUYECKHUI
JKCTIEPUMEHT (TONYYeHHE W W3yYCHHE CBOICTB HEOPTaHWYECKHX U
OpTaHMYECKUX BEIECTB, KAYeCTBEHHBIC PEAKIMH  YTJIEBOJIOPOJIOB
PA3IHYHBIX KJIACCOB M KHCIOPOJCOACPIKAIIMX OPraHNIECKUX BEIIECTB,
pelIeHne IKCTIEPUMEHTANBHBIX 33124 M0 PACTIO3HABAHNI0 HEOPTAHUYECKUX
M OPraHMYECKHX BEIIECTB) C COOMIOACHWEM TPaBII 0e30MacHOTO
oOpamieHuss ¢ BeEMECTBAMH U JTaOOpaTOPHBIM 00OpPYIOBaHUEM,

(GopMynupoBaTh LENU HCCIAEIOBAHUS, MPEIOCTABIAT B PA3IUYHOM

1Z




(opme pe3ynbTaThl SKCHEPUMEHTA, aHAIM3MPOBATH M OLEHUBATH HUX
JOCTOBEPHOCTb;

IIK2.3 Becmu
MeXHON02UY4ecKuil npoyecc|
HPOU3600CcMBa YEENHbIX
MEMaioe u cniaeoe 6
COOMEEmMCcmenu ¢

- BrajieHue HaBbIKaMK KOHTPOJIS M PETYJISIIMHA TeXHOJOTHYeCKOTo
npouecca.

- Biiajenne HaBbIKAMH BeJIEHHSI TEXHOJIOTHYECKOTO MPoIecca.

- BiiajieHre HaBbIKaMU MCIIOJIb30BAHMST ABTOMATH3HPOBAHHBIX
CHCTEM YIPaBJIEHHS TeXHOJIOTHYECKHMH TPoLeccaMi B IPOH3BOJICTBE

= YMETb CaMOCTOATCIBHO IUIAHUPOBATH U IIPOBOJUTH XUMHYECKUN
SKCTICPUMCHT (HonyquHe n  H3YUYCHUC CBOMCTB HCOPraHM4CCKUX U
OpPraHM4€CKUX BCEIICCTB, KAYCCTBCHHLIC PCaKIUKU YIJIIEBOAOPOI0B
Pa3IUYHBIX KIACCOB M KHUCIOPOACOACPKAIUX OPraHM4YCCKHX BEILICCTB,

eILICHIE SKCIIEPUMEHTAIBHEIX 3a1a4 110 PACIO3HABAHUI0 HEOPTaHUYECKUX
mpebosanusmu IIBETHBIX METAJLJIOB U CILIABOB P P P P
MEXHOM02UYECKUX ¥ OPraHWMYECKHX BEIIECTB) C COOJIONCHWEM TIPaBWiI 0e30IacHOTO
UHCIMPYKUUIL U ¢ oOpamieHWss ¢ BemiecTBAaMH H  JTaDOpaTOpHBIM 0OOPYZIOBaHHEM,
ucnonv3osanuem } dopMynupoBaTh LENU UCCIEIOBAHUS, MPEIOCTABIAT B PA3IUYHOM
(a6MOMAMUUpOGARHOU Gopme pe3ynbTaThl HKCIEPHMEHTA, AHANM3UPOBATh H OLECHMBATH HUX
cucmembl ynpaenenus

JIOCTOBEPHOCTH;
MEXHOI0ZUYECKUM
npoueccom.
IIK-2.6 Ipoeooumy BrnageHue HaBbIKaMU KOHTPOJIA U PETYJSIIUN TeXHOJIOTHYECKOr0 | - YMETh MPOTHO3MPOBATh, AHAIM3MPOBATH M OICHWBATH C MO3UIIMI
RPO6EPKYy MEXHUUECKOZ0  mpouecca. JKOJIOrMYecKod  O€30IacHOCTH  IOCHEACTBMS  OBITOBOM U
COCMOAHUA OCHOGHOO U NpPOU3BOACTBEHHONW  JEATETIbHOCTH  YeJOBEKa, CBS3aHHOU ¢
6CHOMO2AMEIIbHO20 N

nepepaboOTKOIl  BEIECTB;, HCHONb30BATh TONYYEHHBIE 3HAHUSA JUIA
00opyoosanus , )
MeXHONO2UYECKILX NPUHATHS TPAMOTHBIX pEIICHUH Tpo0JeM B CHTYAIWAX, CBS3aHHBIX C
mpy6onpoeo0os, XUMUEH,
KOHMPObHO- - yMETh OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA HKUBBIE OpPTAHU3MBI

U3MepumenbHyix npudopos
6 cucmeme
AeMoMOmuUYecKko020
pezyuposanus
MeXHON02UYeCKUX

npoueccos npou:modcmea.

ONPE/IENIEHHBIX ~ BEIIECTB, MOHMMAs CMBICT IIOKa3aTels MpeeNbHOM
JOMYCTUMOM KOHLIEHTpAalM¥, M TIOACHATb Ha IpUMEpax CHOCOObI
YMEHBUICHUS U TPEROTBPAILCHNUS UX BPEIHOIO BO3JECHCTBUS HA

OpraHu3Mm 4€jI0BCKaA.
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2. CTpykTypa u cofepxaHne 00meo0pa3oBaTeIbHO JUCHUILIHHBL «XHMHS)

2.2. O0beM TUCHMILTHHBI W BHABI YueOHOii paboThi

Bupn yueOHoii paboThi O0bem B yacax
O0nem obpa3oBaTebHON MPOrPaMMbl JHCHHILIHHBI 144
B T.4.

OcHoBHOE cofiep:KaHue 102
BT. U..

TEOpETUIECKOe 00yUeHHe 50
[PAKTUYECKUE 3AHATHUA 42
B T.4. KOHTPOJIbHBIC PaOOTHI 10
7Ta00paTOPHbIE 3aHATHS 10
IIpodeccuonaibHo-0pHEHTHPOBAHHOE COJePKAHHE (COepKAHIE 42
NPHKJIATHOTO MOJYJIs)

BT. ..

TeopeTudeckoe o0yueHue 8
TNIPaKTUYECKUE 3aHATHS 20
7Ta00paTOpHbIE 3aHATHS 2
IIpome:xyTouHas arrecTanus (3K3aMeH) 12
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2.3. TemaTnyeckuii mIaH U cojaep:kanue JUCHHITHHBI

HaumenoBanme Conepxkanne yue0HOro MaTepuasa (0CHOBHOE H IPOdecCHOHAILHO-OPHEHTHPOBAHHOE), 1a00PATOPHBIE H Obbem | Popmupyembie
pasaeaos u TeM NPAKTHYECKHE 3AHATHSH, NPHKJIATHOH MOIY/Ib 4acoB KOMIIETeHIUH
1 2 3 4
OcHoBHOe coiep:kanune 102
Pa3nen 1. OcHOBBI CTpoeHHs BemiecTBa 8
Tema 1.1. OcHoBHoe cofepkanue 6 OK 01
CrpoeHue aToMOB Teopernyeckoe o0yuenue 4
XMMHYICCKHUX CoBpemeHHas MOJIeNb CTPOEHHS aToMa. JIeKTpoHHAs KoHpurypauusd atoma. Kmaccupukams XuMHYeCKUX
JJICMEHTOB 1 3NIEMEHTOB (S-, P-, d-3meMeHThI). BaneHTHbIC eKTPOHBL. BaleHTHOCT. DNEKTPOHHAS MPHUPOA XMMUYECKO
npupona CBA3U. DNEKTPOOTPULIATENLHOCTh. KOBaleHTHAs CBSA3b, €€ Pa3HOBUIHOCTU U MEXAHM3MbI 00pa30BaHMUs
XUMHYECKOH (oOMeHHBIH U I0HOpHO-aKLeNnTOpHBIH). loHHas cBs3b. MeTamnnyeckas cBsi3b. Bogopoanas cBs3b. 4
CBSI3H MesxMmoneKyapHbIe B3aUMOACHCTBYS.
N3otombl, 0CHOBHOE M BO30YKJIEHHOE COCTOSHHE aToMa, TMOpHAM3aIs aTOMHBIX OpOHTasIei.
[IpakTuyeckue 3ansaTHS 2
Pemenne npakTHUeCKuX 3aJaHUil Ha COCTaBIEHHE ANIEKTPOHHO-rpaduueckux dopmyn snemento 1-4
[IEPUOJIOB.
Pemenne 3aaHuii Ha MCIONB30BAHNE XMMHUYECKON CUMBOJIMKY ¥ Ha3BaHMH COEIMHEHMH 10 HOMEHKIATYpe
MEX/TyHapOIHOTO COI03a TEOPETUUECKOH ¥ MPUKIAJHON XUMHUM M TPUBUAIbHBIX HA3BaHHIl JUIS COCTAaBICHUS 2
XUMHYECKUX (POPMYJ IBYXaTOMHBIX COEIMHEHUH (OKCUIOB, CYIbQUIO0B, THAPUIOB U T.IL.) U APYTUX
HEOPraHWYECKUX COEAMHEHHMI OTHENBbHBIX KIIAacCOB.
Tema 1.2. OcHoBHOe coiepkaHue 2 OK 01
Ilepuonnyeckuii | Teopernueckoe oOyueHue OK 02
3aKOH ¥ Ta0unIa
[IpakTHyeckue 3ansATHS 2
.M. Menneneera
[Tepnoanueckas cucrema xumudeckux daeMentoB JI.M. Menneneea. @usnuecknii cmbicn Ilepruoanyeckoro
3akoHa /I.J. MenzeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMUUECKUX HJIEMEHTOB, 00pa3yeMbIX UMH
TIPOCTHIX M CIIOXKHBIX BELIECTB B COOTBETCTBUM C IOJOKECHUEM XMMHYECKOro d1eMeHTa B [leprogudeckon 2

cucreMe. MupoBo33peHueckoe 1 HayyHoe 3Hauenue [leprommdeckoro 3akona J[.M. Menneneesa. IIporno3st
JL.W. Menneneesa. OTKpbITHE HOBBIX XMMHYECKHX JIEMEHTOB.
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Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUYECKHMX 3aJaHAN HA XapaKTePU3alMI0 XUMUYECKHX 3JIEMEHTOB
«Metamnueckue / HeMETAILTHYECKUE CBOMCTBA, HEKTPOOTPUIIATEILHOCTD U CPOJICTBO K AMEKTPOHY XUMHYECKUX
3JIEMEHTOB B COOTBETCTBHE C MX DJICKTPOHHBIM CTPOCHHEM M TOJNOKEHHEM B MEPHOIUYECKOHCHCTEME XUMUYECKHUX
snementoB J[.W. Menzieneesay.

Pasnen 2. Xumuueckne peakuun 12
Tema 2.1. Tunst OcHoBHOE cofiep:kanue OKO01
XUMHYECKHX Teoperndeckoe odyuenue
peakuui Knaccubuxaius i TUIbI XUMIYECKUX PEAKIMI ¢ y4acTHEM HeopraHuyeckux BemecTB. KomndyecTBeHHbIE OTHOIIECHHS B
xuMuH. OCHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XMMHH M PACUEThI 110 YPaBHEHUAM XMMHYECKHX peakiuil. Molb KaK eIrHuIa
KOJIMYeCTBa BemecTBa. MonsgpHas Macca. 3aKOHbI COXpaHEHHS MAcchl M dHEpruu. 3akoH ABorajapo. MossapHblii 00beM Ta3oB. 9
OtHOCHUTEIbHAS ILIOTHOCTD I'a30B.
Peaximn koMIiekcooOpa3oBaHus ¢ Y4acTHEM HEOPraHMYECKUX BEUIECTB (Ha TpUMEpe THAPOKCOKOMILIEKCOB
IIUHKA U AJTFOMHUHHS).
IpakTHyeckue 3aHATUS 4
CocraBieHne ypaBHEHHH pPeakiyii COSAMHEHNs, PA3I0KEHHs, 3aMeIeHus, 0OMeHa. Y PaBHEHUS PEaKIuii TOPeHHUs, HOHHOTO
00MeHa, OKUCIIEHUS-BOCCTAHOBIICHHS.
Pacuet KonuecTBEHHBIX XapaKTEPUCTHK UCXOJHBIX BEIIECTB M MPOIYKTOB PeaKLuy. PacueT KonuuecTBeHHbIXXapaKTEPUCTUK
TMPOIYKTA PEAKIUU COEUHEHHUS, €CIIU OJHO U3 BEIIECTB JaHO B M30BITKE M/UIN COAEPKUT IpUMecH. PacyeT MaccoBoil 1imm
00BEMHOI T0JTH BHIX0/Ia IPOIYKTA PEAKI[UH COEMHEHHUS OT TEOPETUIECKU BO3MOXKHOTO. PacdeT 00heMHBIX OTHONIEHHUH Ta30B. 2
Pacuer macchl (00beM, KOMMUECTBO BEIIECTBA) MPOTYKTA PEAKIMH, €CITH OIHO M3 BENIECTB JaHO B BHJIE PACTBOpA C
OIPEAEIECHHON MAaCCOBOM JI0JIEH PaCTBOPEHHOTO
BEIICCTBA.
VpaBHeHus OKuCIeHUA-BoccTaHOBIeH!S. CTeneHb OKucaeHus. OKUCITUTENb U BOCCTAHOBUTENb. OKHUCTUTENbHO-
BOCCTaHOBUTEJIbHbIE PEAKIIMH B IPUPOJIE, POU3BOJCTBEHHBIX MPOLIECCAX U KUZHEEATETbHOCTH OpraHu3MoB. OKUCIUTENBHO-
BOCCTaHOBHTEJBHBIN TOTEHIHAN cpefibl. COCTaBIeHNE W YPAaBHUBAHUE OKHMCIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIMI METOIOM 2
EKTPOHHOTO Oananca. THUIMHYHBIE HEOPTaHWYECKUE OKHCIUTENH U
BOCCTAHOBHTENH. JNEKTPOJIU3 PACTBOPOB M PACIUIABOB COJNEH.
Tema 2.2. OcHoBHoOe cofiep:xaHue OK 01
DNEKTPONUTHYECKA Teopernueckoe o0yuenne 2
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A IUCCOLMALA U
WOHHBI 00OMEH

TGOPI/IH 3HCKTp0HHTH‘I€CKOI>i JucConuanuu. PeaKHI/II/I noHHoro oomena. CoctaBieHue peaKuHﬁ HOHHOTO0 0OMeHa nyTeM
COCTABJICHUA UX MOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHfI.

FI/II[pOJ'II/IS conell. 3HaYeHHE ruapojmnsa B OHOJIOrHYECKMX 0OMEHHBIX npoueccax. HpI/IMeHeHI/Ie ruaapojiunsa B
IMPOMBIIIJICHHOCTH.

JlaGopaTopHbie 3aHsATHS 2

JlaboparopHas pabota «Peakrmu rupomnmza.

WccnenoBanue cpepl pacTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIME U CA0BIMU IIPOTONHUTAMH, U MX PEAKIUI CPacTBOPAMH 2

menoun u kapoonata Hatpus. CocTaBieHUe PEAKIil THAPOJIH3A COMEH.
Kounrpoabnas

CTpoeHue BEmeCTBa 1 XUMUYECKHE PEAKIIIL 2
pabora 1
Pa3znex 3. CTpoeHne W CBOWCTBA HEOPraHMYeCKHX BeIIeCTB 24
Tema 3.1. OcHoBHOe coep:kanune OK 01
Knaccuuxarus, Teopernyeckoe o0yyenue 0K 02
HOMCHKJIATypa 1 [IpenmeT HeopraHudeckoi XuMuu. B3auMocBs3b HeopraHndeckux BemecTB. Kimaccudukarms HeopraHm4ecKnx BEIIeCTB. TK-1.1
CTPOCHHE [IpocTbie 1 cnoxHble BemecTBa. OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHJIBI, THAPOKCUIBI, KUCIOTBI, COIN). MK-2.1
HCOPTaHMICCKHX HomeHknatypa u Ha3BaHHe HEOPraHMYECKMX BEIIECTB MCXOAS M3 MX XMMHUECKOH (POPMYIbI HIIM COCTABIEHHE XMMHUYECKOH
BCIICCTB (opMyJIBI MCXOIS M3 Ha3BaHUA BELIECTBA MO MEKIAYHAPOAHOM WM TPHBHATbHOHHOMEHKIIATYpE.

Mesxmonexynspusie B3auMozericTeus. Kpucrammoruaparsl. ArperaTele COCTOSHMSA BemecTBa. Kpucrammyeckue n 9

amMop(HbIe BEmecTBa. THITBI KPUCTAILTHYECKUX PEMIETOK (aTOMHAs, MOJEKY IApHAS, HOHHAS, METAIUTHYECKas). 3aBUCHMOCT

(bu3ndecKuX CBOMCTB BEIIECTBA OT TUIA KpPUCTANIMYECKOH pemeTku. [IpuunHbl MHOr00Opa3ust BELEeCTB.

CoBpeMeHHBIE MPE/ICTABICHHS O CTPOCHHH TBEPIBIX, KUIKAX U Ta3000pa3HbIX BEIIECTB. JKHKIE KPHCTAITBL.

IIpakTHyeckue 3aHATHS 4

Pemmenne 3aay Ha pacyeT MaccoBoil J0MM (Macchl) XMMHYECKOTO 3lIEMEHTa (COeIMHEHHs) B MoJekysae (cMecu). Pemenue

TNPAKTHYECKUX 3a/JaHUH MO KIacCU(UKAIMK, HOMEHKIATYpe  XUMUYECKUM (hopMylaM HEOPTaHMYECKHX BEIIECTB Pas3iMYHbIX 4

KJIaCCOB (HA3bIBaTh M COCTABIATH (OPMYJIbl XUMHUUECKUX BEIIECTB, ONpPEIEITh
TNIPUHAUIEKHOCTD K KIaccy).
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HcTounnkn XuMuYeckod wHQpopManmu (HaydHas W y4eOHO-HAay4yHas JIMTEepaTypa, CPEACTBa MacCOBOM
nHpopManyy, cetb MuTepHeT u apyrue). [lonck mHpOpMAINK MO HA3BAHUAM, WACHTU(DUKATOPAM, CTPYKTYPHBIM
dhopmyam.

Tema 3.2. ®usuko- OcHoBHOe coiep:kanue 12 OK 01
XHMHYECKHE Teopetuueckoe ofyuenne 6 OK 02
CBOHCTBA Meramisl. O0mue Qu3ndeckne U XMMHYECKHE CBOKMCTBA MeTalioB. CHOCOOb! MoTyYeHHs. 3HaYeHHE METAJIOB HHEMETAJLIOB TK-1.1
HEOPraHudeCKuX g mpupoae M KHU3HEICATEIBHOCTH YEIOBEKa M OpPraHu3MOB. KOppo3ust METalioB: BUIBI KOPPO3HH, 2 [K-1.2
BCIICCTB CI0CO0BI 3IUTHI METAIOB OT KOPPO3HH. IK-2.3

Hemeramisl. Obume Gusnueckue 1 XuMUYECKHe CBOICTBA HeMeTalloB. Tuniynble cBoiictBa MetasioB |'Y— Y llrpymm.

Knaccudukaiys 1 HOMEHKIATypa COCIMHEHHI HeMeTaioB. KpyroBopoTsl OHOTEHHBIX 3JIEMEHTOB B 2

MIPHUPOJIE.

XuUMAYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEMIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT, COJICH | JIp.).

3aKOHOMEPHOCTH B H3MEHEHHH CBOWMCTB MPOCTBIX BEIIECTB, BOAOPOJAHBIX COCTMHEHHIA, BBICIIMX OKCHIOB H 2

THJIPOKCHUJIOB.

IpakTHyecKue 3aHATHS 4

CocraBlicHHE YpaBHEHUH XMMUYECKHX PEAKIMH C YUaCTHEM MPOCTBIX U CIOKHBIX HEOPTaHMYECKHMX BEHIECTB: OKCHJIOB

METaJIOB, HEMETAIUIOB M aM(OTEPHBIX IIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAHHH M aM(OTEPHBIX T'MIPOKCHJIOB,

HEOPTaHUYECKUX COJIEH, XapaKTEPHU3YIOIIMX X CBONCTBA. 4

Pemnienre npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHX 3a[JaHUN HA CBOICTBA M TOJNYYCHHE HEOPTAHUYECKUX

BEIIICCTB.

JlaboparopHbie 3aHSTHS 2

JlabopatopHast pabota «CBOWCTBA METAIIOB M HEMETAIIOBY.

UccnenoBanne GU3MUecKUX W XUMHYECKUX CBOMCTB METAIOB M HEMETAILIOB. PelleHune SKCrepuMeHTATbHBIX 33144 110 5

CBOWMCTBAM XHMHYECKHM CBOWCTBAM METAZIOB M HEMETAUIOB, IO pACMO3HABAHUIO M TOJNYYECHUIO COCAMHCHUIA

METaJIJIOB M HEMETAJLIOB.
Tema 3.3. OcHoBHOE cofiep:kanue OK 01
[MpousBoacTBO Teopernueckoe 00yuenue OK 02
HCOPraHMICCKUX [ OOmme npeacTaBIeHUss O MPOMBIIUICHHBIX CIOCO0aX MONYYeHHs XMMHYECKUX BEIIECTB (Ha MpHMepe [K-1.2
BEIICCTB. 3HAYCHHUCH MIPOM3BOJICTBA AMMHAKa, CEPHOM KUCITOTHI). 2 [K-2.3
TpUMEHEHHE B [IK-2.6

Yeprad u userHas Meramnyprusd. [Ipakrtuueckoe NMPUMEHEHHE JJIEKTPONU3a JUIA IOJIYYEHUs IIETOYHBIX,
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OBITY ¥ Ha
TIPOU3BOJICTBE

111E7I0YHO3EMENIbHBIX METAUIOB U altoMuHKs. CTEKIO M CHIMKATHAS MPOMBILIIEHHOCT.
[Ipo6Gnema 0TX0/10B ¥ TOOOYHBIX IPOLYKTOB.

HpaKanecxne 3aHATHA

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 33JaHUN O POJNM HEOPraHMYECKOW XMMMHM B Pa3BUTUM MEIMLMHBL, CO3JAHUU
HOBBIX MATepHAloB (B CTPOMTENBCTBE M Jp. OTPACIAX MPOMBIIIIEHHOCTH), HOBBIX MCTOYHMKOB SHEPTHM (aJIbTEPHATHBHbBIC
MCTOYHUKM JHEPIUM) B PELIEHUM NPOOJIEM IKOJOIHUECKON, SHEPTETUUECKOH U MHUILEBOM

0€30I1aCHOCTH.

Kounrpoabnas
pabora 2

CoiicTBa HEOPraHUYECKUX BEILECTB.

Paszpen 4.

CTpoeHne H CBOICTBA OPraHMYeCKHX BellecTB

28

Tema 4.1.
Knaccudpuxanms,
CTPOCHHE U
HOMEHKJIaTypa
OPraHUYECKHUX
BEIIECTB

OcHoBHoOE coaepkaHue

Teoperuueckoe o0yuenue

[Ipexmer opraHndeckoil XuMuu. B3auMOCBA3b HEOPraHUYECKUX U OPraHAYECKUX BEIIECTB.

XUMHUYECKOE CTPOEHHE KaK MOPALOK COSJMHEHNS aTOMOB B MOJIEKYJIE COTVIACHO MX BAJIECHTHOCTH. OCHOBHBIE TOJIOXKEHHSA
TEOPUU XUMHYECKOTO CTPOEHHs OpraHMdyeckux coepuHeHnii A.M. bBytiepoBa. YTIiepomHbIl CKENET OpraHM4ecKon
MOJeKyIbl. MonekynspHble U CTPYKTypHbIE (pa3BepHYTbIE, COKpALEHHbIE) XMMHUYECKHe (YOpMyIbl. 3aBUCHMOCTb CBOMCTB
BEIIECTB OT XMMUYECKOTO CTpOeHHS Monekyd. M3omepus u u30oMepsl (CTpPYKTypHas, reoMeTpuueckas (LMc-TpaHc-
momepus). KpaTHOCTh XUMIYIECKOH CBS3H.

[Tonstue o GpyHKIMOHATBHOM rpynme. [IpuHIMIB! KTaccupUKay OpraHUYeCcKUX CoeTMHEHNN. MexnyHapoHas
HOMEHKJIATypa U NPUHLIKIBI HOMEHKIATYPbl OPraHUYECKUX COCAMHEHHH.

Hpakmqecm{e 3AHATHA

HomeHnknaTypa opraHnueckux COeIMHEHHH OT/AENBHBIX KJIACCOB (HACHIILICHHBIE, HEHACHIICHHBIE U apOMaTHYeCKue
YIJIEBOOPO/IBI, CIUPTBI, (DEHOIBI, albAETH/Ibl, KETOHBI, KapOOHOBbIE KUCIOTHI 1 JIp.) CocTaBeHue TOMHBIX H COKPAIEHHBIX
CTPYKTYPHBIX (POPMYN OpraHMYECKHX BELIECTB OTAEIbHBIX KJIACCOB, HCNONb3YS WX HA3BaHUS IO CHCTEMAaTHYECKOH
HOMeHKIIaType. Pacuersl nmpocreifimelt GopMynbl OpraHMueckoil MOJEKYJIbI,

HCXOJIS U3 SIIEMEHTHOTO0 cocTana (B %).

OK 01
[IK-2.1

OcHoBHOe cofepxKaHue

14

Teopernyeckoe o0yuenne

10

OK-01
OK-02
[IK-2.1
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Tema 4.2. CsoiicTBa
OPraHUYECKHUX
COeIMHEHUN

®u3nKo-XMMHYECKHE CBOMCTBA OPTaHMYECKHX COSTMHEHNH OTEMBHBIX KIIACCOB (0COOCHHOCTH KIIaCCU(DHKALIIH
¥ HOMEHKJIaTyphl BHYTPH KJIacca; TOMOJIOTUYECKHH sl 1 001mas GpopMymna; u3oMepust; pu3nueckue CBONCTBa;
XMMHYECKHE CBOWCTBA; CIIOCOOBI ITOTyYEHUS):

— MPE/IENbHBIE YTIEeBOA0OPOABL. ['OpeHre MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOYHHMKOB TETLIA B IPOMBIIIEHHOCTUH OBITY.
CBoiicTBa MPUPOIHBIX YTIIEBOAOPOIOB, HAXOKICHUE B IPUPOJIE M MPUMEHEHUE ANTKAHOB;

— HeTpe/ieIbHbIE U apOMaTUUYECKKe yriaeBoopobl. [lonumepusarus sTHIeHa Kak OCHOBHOE HAIIPABJICHUE €0
UCIONb30BaHus. ['opeHne aneTuneHa Kak MCTOYHHK BBICOKOTEMIIEPATYPHOTO IIAMEHHU ISl CBAPKU U PE3KU
METaJlJIOB;

— KUCIOPOCOAEePKALIME COSAMHEHNUS (CIUPThI M TIPOCThIe AUPBI, (EHOIbI, abETUIBI U KETOHBI, KAPOOHOBbIE KMCIOTHI M HX
npousBofHbie). [IpakThdeckoe NpUMEHEHHE ATHICHTINKONA, TiuiepuHa, enona. [Ipumenenue ¢opmanbaeruia,
aleTanbaeru/a, yKCyCHOM KUCIOThL. Mbla Kak COJU BBICIIMX KapOOHOBBIX KUCIOT. Motorue

CBOIICTBA MBLIA;

— a30TCoACPKAIUC COCAUHCHUA (aMI/IHBI N aMHUHOKHCJIOTBI, 6CJ'IKI/I).

Knaccudukanus u ocobeHHOCTH opranndeckux peakimil. Peaknnonnsie rieHtpsl. Pagukanst. [lepponavyanshsie
MOHATHUA O TUMAX U MEXAHU3MAX OPraHUYECKUX PEeaKIHil.

IIpakTHyeckue 3aHATHA

Pemenne nenovex npeBpameHnii Ha TeHETHYECKYHO CBA3b MEK/y KJIACCAMH OPTaHMYECKHX COSNMHEHMH C COCTAaBIEHUEM
HAa3BAHUI OPraHMYECKHX COCJUHEHHUH 110 TPUBHAIBHON MM MEKIYHAPOIHOM CHCTEMATHYECKOM

HOMCHKIJIAType. Pemenne PacyC€THLIX 3a4a4 IO YpPaBHCHUAM peaKuHﬁ C Y4aCTUEM OpraHMYCCKUX BCUICCTB.
I/I3yq€HI/IC 9THJICHA U €TI0 (1)I/I3I/I'IGCKI/IX 1 XUMHYECKHX cBOMCTB. CocTaBieHue peaKuHﬁ NPUCOCAUHCHUSA M OKUCJICHUSA Ha
MPUMEPE STUJICHA. Pemenue PpacCUCTHBIX 3a/1d4 C UCITOJIb30BAHMEM INIOTHOCTH I'a30B I10 BOZOPOAY U BO3AYXY.

Tema 4.3.
Opranunueckue
BEIECTBA B
KU3HEIEATEIBHOCT 1
YenoBeKa.
[TpousBoncTBo 1

OcHoBHOe cofepikanue

Teopernyeckoe o0yuenne

buooprannueckue coenunenus. [Ipumenenne u 6uonornyeckas poib yriaeBoaoB. OKHUCIEHHE YTIIEBOJOB — UCTOYHUK
SHEPTHU JKMBBIX OpraHu3MoB. OOnacTH NpUMEHeHWs aMHHOKUCIOT. IIpeBpaineHns OEnKOB NHIIM B OpraHU3ME.
buonornueckue ¢pynkuuu 6enxos. buonoruueckue QyHKIuM xupos. Pormb opranndeckoil Xumuu B

pemeHuy mpooeM MHIIeBoil 6e30MacHOCTH.

OK 01
OK 02
[IK-1.1
[IK-2.1
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MIPUMEHEHHUE HyknenHoBble KucnoThl: coctaB u ctpoenue. Ctpoerne HykiaeotuaoB. CoctaB HykienHoBbIX kucioT (JJHK, PHK). Pons
OpPTraHUYeCKUX HYKJICMHOBBIX KHCIOT B JKU3HEAEATEIBHOCTH OPraHH3MOB.
BEILECTB B
TIPOMBIIICHHOCTH
[IpoW3BOACTBO  OpPraHMYECKMX BEHIECTB: MPOU3BOACTBO MeTaHoNa, TepepaboTka Hedru. [lomudThieH Kak
KPYTMHOTOHHAKHBINA MPOAYKT XUMHYECKOro mpousBojcTsa. [Ipumenenne stiiena. [Ipou3BoacTBO U NpUMEHEHHE KaydyKa U
PE3UHBI.
CuHTeTHYECKME W HCKYCCTBEHHBIE BOJIOKHA, HMX CTPOGHHE, CBOKCTBA. I[IpakTWyeckoe MCIOIb30BAaHHE BOJOKOH.
CUHTeTHYECKUE TUICHKU: W30JILMS [UIS TIPOBOJOB, MEMOpAaHbI Uil ONPECHEHHsS BOJBI, 3AIUTHBIC IUICHKH IS 2
aBTOMOOWICH, TIUIACTBIPH, XHPYprU4ecKue TMOBsA3KH. HOBbIE TEXHONOTHH JAlIbHEHIIEro COBEPIICHCTBOBAHMUS
MOJIMMEPHBIX MAaTEPHAIIOB.
Pornb opranuyeckoil XuMUM B PELICHUH MPOOJIEM SHEPTeTHYECKOH Oe30MacHOCTH, B PA3BUTHU ME/IUIIMHBI,
CO3JaHMH HOBBIX MATEPHaNoB, HOBBIX MCTOYHMKOB SHEPIUH (QJIbTEPHATHBHBIE MCTOYHHKU SHEPTHH).
IIpakTHyeckue 3aHATHS 2
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 33/[AHUH TI0 COCTABICHHI0 XMMHUECKHX PEAKIHH, OTPaKaoIINX
XUMIYECKYI0 aKTHBHOCTb OPTaHMYECKHMX COEMHEHMH B Pa3sNUUHBIX cpefax (IPUPOIHBIX, OMONOrMYECKHX, TEXHOT'€HHBIX ). 2
Kounrpoabnas "
CTpyKTypa 1 CBOKCTBa OPraHMYECKHX BEIIECTB. 2
padora 3
Paznex 5. KnHeTnyeckne n TepMOAMHAMMYECKHE 32KOHOMEPHOCTH NMPOTEKAHMS XMMHYECKHX PeaKiHii 12
Tema 5.1. OcHoBHOe coep:kanune OK 01
Kunernyeckue Teopernyeckoe o0yuenue 2 0K 02
3aKOHOMEPHOCTH Xumuueckue peaxiuu. Knaccupuxanus XuMHIeCKUX peakiuii: mo (hazoBoMy COCTaBy (TOMOTEHHBIE M T€TEPOreHHbIE), [0
HPOTCKAHUA HCTIONb30BAHMIO KaTanu3aTopa (KaTaIMTHYECKUE U HEKATATUTHYECKHUE).
XUMHUHICCKAX CKOpOCTb peakiliH, €¢ 3aBHCHMOCTb OT Pa3lIMYHBIX (DAKTOPOB: MPHUPOJBI PEArHpYHOIIMX BEIIECTB, KOHIEHTPAIMH
peaKiui pearupylonmx BeliecTB, TemnepaTypsl (mpaBwio Baut-I'odda), miomaam peakuMoOHHOH TOBEPXHOCTH, HAIMYUS 2
Katanuzaropa. Ponb KaTanu3aTopoB B IPUPOJIE M MPOMBILLTEHHOM IPOM3BOJICTBE.
OHeprus akTHBalK. AKTUBUPOBAHHBIN KoMIUIeKe. Katanuzaropsl u katanus. Posb kaTain3aTtopoB B PUPOAE U
TIPOMBIIICHHOM TIPOM3BOJICTBE.
JlaGopaTopHbie 3aHsATHS 2
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M3ydyeHne 3aBUCUMOCTH CKOPOCTH XHMMHUYECKOH pEAKIMH OT KOHIEHTPAllMd PpEeardpyloIluX BEIIeCTB H
TEMIIEPaTypHI.

JlabopatopHas paboTa Ha BEIOOD:

1. JlaGoparopHas pabota «OmnpeseneHue 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHLEHTPALK PEarupyromyX BEIIECTBY.
HccnenoBanne 3aBUCHMOCTH CKOPOCTH PEeaKIMM OT KoHUEeHTparmu. OmnpenencHue KOHCTAHTBI CKOPOCTH PEaKLUU
rpaduuIecKuM METOJIOM.

2. JlaboparopHas pabora «OmpeseneHne 3aBUCHMOCTH CKOPOCTH peakiMu OT Temieparypb»y. MccnemoBanue
3aBHCHMOCTH CKOPOCTH PEAaKIMH OT TEeMIEpaTypsl. PacueT sHepriy akTHBAIMM PEAKIIHH.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHHH HAa aHANU3 (AKTOPOB, BIMSIOMIMX HA M3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIHH.

Tema 5.2.
Tepmoannamuyeckue
3aKOHOMEPHOCTHU
NpOTEKaHUs
XUMHYECKUX
peaKIuii.
PaBHOBeCHE
XUMUYECKHUX
peakuuii

OcHoBHoOe Coacp:KaHue

Teopernueckoe o0yuyenue

Knaccudukamus xuMudeckux peakiuil: mo TemnoBoMy 3¢ddekty (9K30TepMuuecKHe, SHAOTEPMUYECKUE), MO
obparumocTy (0Opatumbie U HeoOpaTuMmble). TeroBbie Y3QPEKTh XUMUYECKUX peakiuid. TepMoXuMinyeckue ypaBHEeHHs.
OGpartuMmocTh peakuuil. XWUMHYECKOE pPAaBHOBECHE U €ro CMEIIeHHEe MoJ JEHCTBHEM pa3iuyHbBIX (aKTOPOB
(KOHIICHTpAIMS PEAreHTOB WM MPOAYKTOB PEAKIVH, TaBICHHE, TEMIEpaTypa) JUIS CO3IAHWS ONTHMAIBHBIX YCIOBHN
TIPOTEKAHNS XUMHUYECKUX MPOTIECCOB.

[TonsiTie 00 sHTANBIUK M AHTponUU. JHeprus [ndbca. 3akon ['ecca u cnencTBus u3 Hero. Pornb cMmerenus
PaBHOBECHS B TEXHOJOTHYECKHX TIPOIEcCaXx.

HpaKTuqecKne 3AHATHSA

[punnun Jle [latense. BrusHue paznuuHbIX (akTOpoB HA H3MEHEHHE PABHOBECHS XMUMHYECKUX PeakLuid. 3aKOH
JISUCTBYIOIIMX MacC M KOHCTaHTAa XMMMYECKOTO paBHOBECHs. PacueTbl paBHOBECHBIX KOHIEHTpalUiipearupyrommx
BEIIECTB M MPOYKTOB peakuuil. PacyeTsl TemnoBoro 3gp¢dexra peakiuu.

Penrenye mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHuil Ha mpuMeHenue npuHuuna Jle-lllatense 118 HaXoXIeHUS
HAIpaBICHUs CMEIICHHS PABHOBECHS XMMUUYECKOH PEaKIMy M aHamm3 (aKTOpOB, BIMSIOMIMX HA CMEIICHHE
XHUMHUYECKOTO paBHOBECH .

OK 01
OK 02
[IK-1.2
[K-2.3
[1K-2.6
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KonTtpoubnas

CKOpoCTb XUMHYECKOH peaKkiui U XMMUYECKOE PaBHOBECHE. 2
padora 4
Pa3neu 6. JlucnepcHbie CHCTEMBbI 10
Tema 6.1. OcHoBHOe cofepikanune OK 01
JlucrepcHsle Teopetuueckoe ofyuenne OK 02
CHCTEMBI H Hucnepcubie cuctembl. Kommoumusie cuctembl. MCTHHHBIE pacTBOPSI. OK 07
(haxTopsI HX PactBopenue kak (usnko-xuMudeckuii nmporecc. PactBopsl. CriocoObI MPUTrOTOBICHHS PACTBOPOB. PacTBOPHMOCTS. [K-2.1
YCTOXYUBOCTH MaccoBas 101 pacTBOpeHHOro BemiecTBa. IIpenenbHO HOMyCTHMblE KOHLEHTPALMU U MX MCIOJb30BAHHE B OLIEHKE

HKOJIOTUYECKO O€30MaCHOCTH.

Knaccudukamuss aucrmepcHbIx cucteM 1o coctaBy. CrpoeHue W (DaKTOpPhl YCTOWYMBOCTH JUCIEPCHBIX CHCTEM. 2

Pacrno3naBanue WMCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB M TpyOomucrepcHbIXx cucteM. CTpoeHHE MHIIEIUIBL.

PaccenBanue cBeTa mpu MPOXOKIEHUH CBETOBOTO MyYKa Yepe3 ONTHYECKH HEOAHOPoaHYIo cpeny (3bdexra Tunmans).

IIpakTHyeckue 3aHATUS 2

Pemenune 3aau Ha MPUrOTOBIEHHE PACTBOPOB.

Pemenue mNpakTHKO-OpPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUA HA JWUCIEPCHBIE CHUCTEMBI, HCIONb3yeMble B OBITOBOH U 5

MPOU3BOJICTBEHHOMN EATENBHOCTH YEeNOBEKa, C MO3MIMI AKOJIOTUUECKONH 0e30MacHOCTU MOCTENCTBUM M TPaMOTHBIX

pereHut mpooyieM, CBsI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOe cofiep:kanue OK 01
Uccnenosanue IIpakTHYecKHE 3aHATHS 2 OK 02
CBOHCTB M3yueHne CBOWCTB TUCTIEPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIIEH3UH, SMYIbCHHU, KOJUIOMIHOTOpacTBOpa. CpaBHEHHE IIK-1.1
AHCTICPCHBIX CHCTEM| (.5 6j1CTB MCTHHHBIX M KOJUIOHIHBIX PACTBOPOB, BEISBICHHE OCHOBHBIX PA3IHUHIl MEXKIY HIMH. 2 IK-2.1
s UX
MIeHTHMKAIHH JlaGopaTopubie 3aHATHS 2

JlabopatopHas pabota «IIpurotoBneHue pacTBOPOBY. 2

[Tpurorosnenue pacTBOpOB 3a/1aHHOMN (MOTISIpHO¥) ~ KOHIIEHTpAIHH (C HPAKTUKO-

OpHEHTHUPOBAHHBIMHUBOIIPOCAMH ), OTIPEIeTIEHUE CPEIbl BOJHBIX PACTBOPOB.
KonTtpoabnas

JlucrepcHbIe CHCTEMBI. 2
pabora 5
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Paznen 7.

KauecTBeHnbIE peakunun 06Hapymeﬂnﬂ HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB
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Tema 7.1. OcHoBHOe cofiep:kanune OK 01
O6HapyxeHne IpakTHYecKHe 3aHATHS OK 02
HCOPTaHUICCKUX KauecTBeHHbIE XUMUUECKHE PEAKLUH, XAPAKTEPHBIE IS 0OHAPYKEHHSA HEOPTAHWYECKUX BEIIECTB (KATHOHOB HAHHOHOB).
KaTHOHOB U aHWOHOB| Cocrapnenne ypaBHEHHI peakiii 0OHapyKeHus KaTHOHOB [-VI IpyIi # aHHOHOB, B T.4. B MOJIEKY/ISIPHOM K HOHHOM

dbopmax.

Peakuyuu 0OHApyXeHUs HEOPTAHWYECKHX BEHICCTB B PEANBHBIX 00OBEKTAX OKPYKAOIMIEH CPEIbl.

JlaGopaTopHbie 3aHATHS

O6HnapyskeHHe HeOpraHUYEeCKHUX BENeCTB (KaTuoHOB |-V rpymm niti aHMOHOB) € UCTIOJIb30BAHUEMKAYECTBEHHBIX

AHATTUTHYCCKHUX PEaKITU.

JlaGoparopnast paboTa Ha BEIOOD:

1. JTaGopatophas pabota «AHanutHueckue peakuuu katuoHos |-VI rpynmy.

[IpoBe/ieHNEe KaueCTBEHHBIX PEAKIUH, UCTIONB3YeMBbIX U1l OOHAPYXKEHHS KATHOHOB | TPYMIIBI (Kaus, HATPHS, MarHus,

ammonus), |l rpynnsl Ha npumepe 6apus, |11 rpymmsl — cBunua, |V rpynns — antoMuHus,

V rpymmst — xene3a (1 u 1), VI rpynnet — aukens. Onucanue Ha0/101aeMbIX SBICHUN U COCTABICHHE X UMHUYECKUX

peakuui.

2. JlaboparopHas paboTa « AHATUTUYECKHE PEAKIIN AaHHOHOBY.

[TpoBeneHne KaueCTBEHHBIX PEAKIIHii, UCTIONB3YEMBIX sl OOHAPYKEHHMS aHUOHOB: kapOoHaTa, Gochara, cyibhata,

cyabua, HUTpaTa, xopuaa u ap. OnucaHue HaOMoIaeMbIX SBICHHI M COCTABICHUE XUMUYECKUXPEAKITHIA.
Tema 7.2. OcHoBHOe cofiep:kanue OK 01
OOGuapyxenue IpakTHYecKHe 3aHATHS OK 02
OpPTaHHYICCKHX KavecTBeHHBIE XMMITYECKHE PEAKIMH, XapaKTePHbIe JUT 00HAPYXEHHS OTHENBHBIX KIACCOB OPTAHMYECKHUX COCIUHEHHUI: TK-1.1

BE€IICCTB OTACIBHBIX
KJ1aCCOBC
HCIIOJIb30BAHHUEM

(heHOIIOB, aNBJETUIOB, KPaxMasa, YKCYCHOM KHCIOTBI, aMUHOKHCIIOT | JIp.
JleHatypanus GenKOB NMPH HATPEBAHUHM, L[BETHBIC PEAKIHH OEJIKOB.
CocTaBleHHe KaueCTBEHHBIX PEaKLUil 0OHApYXEHHS OpPraHMYECKUX COeIMHEHHH OTENbHBIX KJIACCOB.

Ka4€CTBCHHBIX

JlabopatopHble 3anaTHSA

peaxkuuit

OOHapyXeHHe OPTaHMYECKHX COEJUHEHHI OTIENbHBIX KJIACCOB.
Jlabopatopras paboTa Ha BEIOOD:
1. Jlaboparopras pabora «KadecTBeHHBIE peakiii HA OTENbHBIC KIACCH OPTaHUYECKUX BEIIECTB).
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[IpoBesieHre KaUeCTBEHHBIX PEAKIUH, UCTOIB3YeMbIX MM OOHAPYKEHHS OPraHMYECKHX BEIIECTB PA3NMYHBIX KIIACCOB:
(eHONOB, aNbIETH/IOB, KpaxMaina, YKCyCHOM KHCIIOThI, aMHHOKHCIIOT, OemkoB u p. Omucanne HaOMrojaeMbIX SBICHHI 1
COCTaBIICHHE XMMHUYECKUX PEAKIIUI 1W/WITH CXEM.

2. JlabopatopHas pabota «KayecTBeHHbIl aHANIN3 OPraHMYECKUX COCAMHEHUH 10 (QYHKIMOHANBHBIM TPYIITIAM).
[IpoBeaeHNe KaueCTBEHHBIX PEAKLIMIL, HCTIOIb3YEMbIX IS PACIIO3HABAHUS OPraHAYECKUX BELIECTB OT/AEIbHBIXKIACCOB 110
(yHKIMOHATBHBIM TpPYIIIaM: Ha MpUMepe aMUHOKKUCIIOT U KapOOHOBBIX KHCJIOT, CIIUPTOB U ()EHOINOB,

aNbJIeTHI0B 1 keToHOB. Onucanue HaOMOaeMbIX ABNECHUI U COCTABIEHHE XMMUUECKHX PEAKLUHA W/UIH CXEM.

IIpodeccuoHanbLHO-OpHEHTHPOBAHHOE COJeP/KaAHUe (COlepPKaHHe IPUKJIATHOTO MOIYJIs) 42
Pazjex 8. Xumust B ObITY H NPOM3BOJACTBEHHOI JeATETLHOCTH YeT0BeKa 6 OK 01
Tema 8.1. OcHOBHOE cofiepAKanue 6 OK 02
Xumus B ObITY 1 IIpakTHyeckue 3aHATUA 6 OK 04
MPOU3BOAICTBEHHON [0 oriyeckas GE30MACHOCTb TOCIEACTBHIA ObITOBOIL 1 TIPOU3BOJICTBEHHOM IEATENLHOCTH YENOBEKA, CBSI3AHHAS C 4 OK 07
ACATEIILHOCTH 11epepaboTKOi BEIECTB; TTOUCK M aHATN3 XUMUYECKOM MH(OPMAIINHI U3 Pa3INYHBIX MCTOYHHKOB(HAYYHAs U Y4eOHO- IIK-1.1
eIoBeKa HAyYHas JIUTEPATypa, CPEACTBA MacCOBOM MH(OPMAaIH, ceTh IHTEpHET U apyrHe). IK-2.1
Keiicsl (¢ yuerom Oyay1eit npodeccuoHanbHON AeSTeNbHOCTH) Ha aHATN3 HHPOPMALMHI O POU3BOCTBEHHOM JI€ATENbHOCTH
YeNI0BEKa, CBA3AHHOM ¢ MepepaloTKON 1 TIOTyYEHNEM BEIIECTB, a TAKKE C IKONOTHIECKOH O€301MacHOCTHIO.
3ammuTa keiica: [IpescTaneHue pe3ybTaToB pelieHus KeiicoB (BBICTYIUICHHE C Mpe3eHTaluel)
2
Paznen 9. UccenoBanne u XuMHYECKHii aHATH3 00beKTOB TeXHOC(HepbI 36
Tema 9.1. OcHOBBI OcHoBHOE coiep:kanne OK 01
1abopaTopHOM JlaGopaTopHble 3aHATHS K-1.1
IIPaKTHKH B JlaboparopHas pabota «OCHOBbI 1a00PaTOPHOI TTPAKTUKI. [K-2.1
PO(ECCHORATBHBIX | JTaGopaTopHas MOCYa 1 XUMHUECKUe peaktusbl. OCHOBHbIC TaGopaToprbie omeparu. JlaGopatoproe 060pyI0BaHHe. 2 IK-2.3
11ab0paTopHAX TexHuka 6€30MacHOCTH U paBuia paboThl (OBe/ICHNU) B Ta00PaTOPHUH.
IIpakTnyeckue 3ansTHs 4
BhinmonHeHne TUIOBBIX pAcyeToB MO TEMATHKE OJKCIEpPUMEHTa (BBIXOJ MpPOIYKTAa pEAKIMH, Macca HaBECKH, 00beM
pactBoputensi). OOpaboTKa MaHHBIX, aHANM3 M OLEHKA MX JOCTOBEPHOCTH (BBIYMCICHHE CPEIHEr0 3HAYCHUS 4

SKCTICPMMEHTATBHBIX JIAHHBIX, TOTpeIHOCTH). [IpeacTaBnenue B pa3nuyHOi (popMe pe3ylIbTaToB IKCIEPUMEHTA
(Tabmuua, rpaduK, 0TYET, TOKIA, MPe3CHTAISA )
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Temad.2.
XUMHYECKHI
aHaJIN3 TEXHUUCCKUH
BOJIBI

OcHoBHOe cofepKaHue

Teoperuueckoe o0yuenue

Hasnauenue texuuyeckoil Bobl. TpeOoBaHuS K TEXHHUECKOH BOIE MO IPYNNaM MOTPEOICHHSL.

KauecTBO TexHMUECKOH BOJBI Pa3sHbIX BHIOB. XMMUUYECKUH aHANN3 M MPOU3BOJCTBEHHBIH KOHTPOJIb COCTaBa
TeXHUYECKOM BO/Ibl. CYIIIHOCTh METOIa TATPOBAHUS.

AHanm3 TeXHUYECKO! BOJIbI HA KECTKOCTh U Jpyrue nokasarenu. KuciotHocTs 1 menoyHocts Bojsl. Onpesenexue oomiei u
CBOOOJIHOM IIENOYHOCTH (KUCIOTHOCTH) METOIOM TUTpoBaHus. pH cpelibl 1 METO/IbI ee OTpe/ieIeHuS.

JKecTKoCTb BOJIBI U METOJIBI €€ ONpEIeICHHS.

IIpakTHyeckue 3aHsATHS

CriocoObl BhIpa)XEHUS KOHLEHTPALMM PACTBOPOB: MAccoBas A0JS PACTBOPEHHOTO BEIIECTBA, MOJSApPHAs M
MOJIAIbHAA KOHLEHTpauuu. Tutp pactBopa. PemeHue NpakTUKO-OPMEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUN HA

OK 01
OK 02
OK 07
[IK-1.1
I1K-2.1
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pacucTt KOHH@HTpaHI/Iﬁ 3arpASHAIOIINX BEIIECTB U UX CPABHECHUC C MMPCACIIbHO JOITYCTUMBIMU KOHICHTPpAaIUAMA

(ITAAK).

Tema 9..3. OcHoBHOe cofep:kanue OK 01
XUMUYECKUHN aHaIn3 Teoperuueckoe o0y4enue OK 02
BO3Iyxa XUMHYECKHH COCTaB aTMOC(EpPHOTO BO3/IyXa, BO3ayXa pabouecii 30HBL BpemHble BemiecTBa M NMPUMECH B BO3MYXE IKHIBIX OK 07
NoMeleHni, B Bo3ayxe paboueil 3ombl. HopmaTuBHBIE n0KyMeHTHI [locieacTBUs BO3IEHCTBUS BBICOKOM KOHIICHTPAIUM IK-1.1
YIJIEKUCIIOTO Ta3a Ha OPTaHU3M YenoBeKa. MeponpusTis 0 CHUKEHHUIO YPOBHS 3aTrPs3HEHHOCTH IK-2.1
BO3/yXa HCCIEAYEMON KOMHATBI.
IpakTHyeckue 3aHATHS
['mrueHnyeckas oleHKa CTETIEHH 3aTrPs3HEHNUs BO3yXa IIOMEIEHHUs Ha OCHOBE COTOCTABICHHUS KOHI[EHTPAIIMHIMOKCH/IA
YrIepojia ¢ COOTBETCTBYIOIMM TMTHEHHYECKUM HOPMATHBOM.
Pemmenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKHX 3a[aHUN HA pacyeT KOJMYecTBA BEIIECTBA,
KOHIIEHTPALMiA BPEIHBIX MpHMecell B aTMOC(EpPHOM BO3IyXe U BO3AYyXE MOMEIICHHUI.
Tema 9.4. OcHoBHOE cofiep:kanue OK 01
Xumudeckui TeopeTnueckoe o0yuene OK 02
aHanus3 npoo OK 07
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IIK-1.1

MaTEepUajIOB Knaccudukaims MaTepuaio, HCIIOIb3yEMbIX B CTPOUTEIbHO-PECTABPALMOHHOM JEATEIbHOCTH 10 COCTABY, UX HAa3HAYECHUE H
CTPOUTEINBHO- npUMeHeHHe. XVUMUYECKUN aHAIN3 MATEpUAloB CTPOUTEIbHO-PECTABPALMOHHON NEATENBHOCTH U JU3aiiHa. XUMHUYECKUI
pECTaBpallMOHHON  |COCTaB MUTMEHTOB, KPacuTeNeH, BUKYIIMX CMECe, 0COOEHHOCTH MX CBOWCTB M IIPUMEHEHHUS B TIPOPECCHOHATBHOM
JEATENbHOCTH U JEATENbHOCTH. BemecTsa, HCTonb3yeMble B Ka4eCTBE MUTMEHTOB 1
Ju3aiHa CBA3YIOIMX MartepuaioB. Mcropuueckas crpaBka. CoBpeMEHHbIE MaTepHAIbL.
IIpakTuyeckue 3ansTHst
KauecTBeHHBIH U KOJIMUYECTBEHHBIH COCTaB MPOO MATEPHAIOB CTPOUTEILHO-PECTABPALIMOHHON JEATENbHOCTU M AM3aliHA.
Kraccudukaius Kpacok Mo yKpbIBUCTOCTH, IIPO3PAYHOCTH B 3aBUCHMOCTH OT MCIOJb3YEMbIX MUTMEHTOB U CBA3YIOLIMX
BemecTs. OmpeneneHue COCTaBa KpPAcOK Ha COAEPKAHME MHKPO M MaKpOdJIEMEHTOB. PelleHue NpaKkTHKO-
OPHEHTUPOBAHHBIX 3a[JaHUI 110 XMMHUYECKOMY aHaIU3y Npo0d MaTepHalloB CTPOMTENBHO-
PECTaBPaLMOHHOM JESATENBHOCTH U JU3aiHA.
Tema 9..5. OcHoBHOe coep:kanune OK 01
Hccnenosanue TeopeTuueckoe ofyuenne OK 02
00BeKTOB YueOHO-uCCe0BaTENbCKUI IPOEKT B 00JaCTH Hccien0BaHus 00bekToB TexHocdepsl. O030p TeM yueOHO- OK 04
TeXHOC(hEpBI HCCIIEI0BATENbCKUX MPOEKTOB. AJITOPUTM BBINIOJNHEHHUs Tpoekta. OmnpeneneHue mpoOneMsl uccienoBaHus. MeTospl OK 07
TOUCKA, aHAIM3a M 00pabOTKH MH(POPMALUH O TIPOEKTE B PA3TMYHBIX HCTOUHHUKAX. TK-1.1
[IpakTnyeckue 3ansATHS IK-2.1
I1K-2.6
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ObocHOBaHUE AKTyalbHOCTH BHIOpaHHOM TeMbl. BblsBieHue npoOnemsl uccrienoBanus. Boibop 00bEKTOB U METO/OB

uccnenoBanus. [foctaHoBKa neneit u 3aaay uccnenoBanus. OnpeneneHue NpoayKTa uccaepoBanus. Onpe/ieneHue Tamnos 1 2
COCTABJICHHE TLIAHA HCCIIEIOBAHNSL.
3ammra mnpoekrta: [lpencraBieHHe pe3yibTaTOB BBINOMHEHHS Y4eOHO-HCCIENOBATENBCKUX MPOCKTOB 2
(BBICTYIUICHHE C MPE3CHTALKEH).
[IpomexkyTouHasi aTTecTalUs MO JUCHHIUIHHE (IK3AMeH) 12
144

Bcero

31




3. VYciaoBusi peamu3amui NMporpamMMbl 0011e00pa3oBaTebHONH AHCHHILTHHDI

3.1, TpefoBanusi K MHHHMATLHOMY MATEPHATLHO-TEXHHUECKOMY O0eCHeueHHI0

JUig  peamuzanuy  TPOrpaMMbl  JTUCHUIUIMHBL  JOJDKHBI  OBITH  MPEAYCMOTPEHBI  CIEAYIOIIHE
CIIEIUAJIbHbIE TIOMEIEHNUS: Y4eOHbIN KaOUHET XUMHUHU U/ y4eOHON XUMUYECKOH TabopaTopuHL.

Oo0opynoBanue y4eOHOT0 KaOuHeTa (HATJS/IHbIE MOCOOMS): HAOODPHI MAPOCTEPKHEBBIX MOJENei
MOJIEKYJI, MOJIENH KPUCTATMYECKUX PEIIETOK, KOJUIEKIMH TPOCTBIX M CIOKHBIX BEIIECTB /MM KOJUIEKIHH
TOJIMMEPOB; KOJIIEKIIMS TOPHBIX OPOJI U MUHEPAJIoB, Tabnuia Meneneesa, yueOHble (UIbMBIL, IH(PPOBLIE
00pa3oBatesbHbIE PECYPCHI.

Texnuueckue cpeacTBa 00y4eHHMsi: KOMIIBIOTEp C YCTPOWCTBaMM BOCIIPOM3BEICHHS 3BYKA,
HPUHTEP, MYJIBTUMEINA-TIPOEKTOP C IKPAHOM,MYJIbTUMEIUIHHAS J0CKa, YKa3Ka-Tpe3eHTep M1 Ipe3eHTaLHi.

OGopynoBanue jadopaTopun U padoynx MecT JaOOPATOPHH: MEH3YPKH, MUMETKU-KAMEIbHUIIBL,
TEPMOMETPBI, MUKPOCKOII, JyIbl, MPEAMETHbIE U MOKPOBHBIC CTEKIA, IUIAHIIETH U1 KalelbHbIX peakiii,
(unbTpoBanbHas Oymara, MPOMBIBANIKH, CTEKJISHHbIC MPOOMPKH, PE3UHOBbIE MpPOOKH, (oHapHKy, HAOOp
PEAKTHBOB, CTEKJIIHHBIC MAJNOYKH, IITATUBBI I MPOOHPOK; MEPHBIE ILMIMHIPHI, BOPOHKH CTEKISHHBIE,
BOpOHKH JenutenbHble mummnapuyeckue (50-100 mi), crymku ¢ nectukoM, GappopoBbie YalIKu, THHIICTI,
(unbTpel OyMakHBIE, BaTa, Mapid, YaCOBBIE CTEKJIA, HIEKTPOIUTUTKH, JTAOOPAaTOPHbIC MITATHBEI, CIUPTOBHIC
TOPEIKH, CTIUYKHU, MPUOOp /s TOMyYeHHs Tra3oB (MMM MpoOHpka ¢ Ta300TBOAHOH TPYOKOW), HepiaTeu s
IPOOHPOK, CKJISHKH IS XPaHEHHs PEAKTHBOB, pa3aTounbie NoTkH; xumudeckue ctakansl (50, 100 u 200 mi);
IITIATEH; TIMHIETBI; TUTeIbHBIC MIUMIBL; CEKYHAOMEpHI (TaliMepbl), MepHble Tpodupku (Ha 10-20 mi) u
MepHbie Konosl (25, 50, 100 u 200 M), BoasHas 6aHs (MM TEPMOCTAT), CTEKIISHHbIE MAJTOYKU; KOHUYECKHE
konob! ursitutpoBanus (50 u 100 mu); uHAMKATOPHBIE NONOCKU [UIs onpenenenus pH u crangapTHas
VH/IUKaTOpHA IIKaNa; YHUBEPCANbHBINA MHIUKaTop; muneTkd Ha 1, 10,50 mn (wnm mozatopst Ha 1, 5 u 10
M), OIOpeTKM [ THTpoBaHUs, MeAulMHCKHe mmpuusl Ha 100-150 M, maGopaTopHble W/Wiu
aHanuTHYeCKue Bechl, pH-MeTphl, cymunbHbIi mKad, u ap. nabopaTopHoe 000pyI0BaHHE.

3.2. Mudopmaunonnoe odecneyenne peaan3amuu NporpaMMsl

1. Jlns peanmsaumu mporpammbl OMONHOTEUHBIH (OHI 06pa30BaTeIbHOM OPraHU3aUH I0JKEH
MMETh TEYaTHble W/WIM  ONIEKTPOHHBIE  00pa3zoBaTeNbHble ¥  HMH(POPMAIMOHHBIE  PECYpCHI,
PEKOMEH/I0BAaHHBIE ISl UCIIONB30BaHUS B 00pa3oBaTENbHOM IpOLEcCe, HE CTapile ISTH JET ¢ MOMEHTa
M3/AHNUS.
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2. PGKOMeHZ[yeMLIC NCYATHBIC HU3MAHUA MO0 pPCAU3ALNUA 06[H€06pa30BaTeHbH0ﬁ JUCHUIIINHBI
OpeACTAaBICHBI B MCTOAMYCCKUX PEKOMCHAALMAX IO OPT aHI/I3a]_II/II/I06y‘-IeHI/I$I.
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4. KoHTPoJb 1 OLIeHKA Pe3yIbTATOB 0CBOEHHSI 00111e00pa30BaTeIbHOM U CLUITHHBI

KonTponb 1 oneHka pe3ysnbTaToB 00y4eHHs OCYIIECTBIAETCS MPENoaBaTeeM B MPOIECCe MPOBEICHHS
NPAKTHYECKUX 3aHATUM U J1aOOpaTOPHBIX padoT, TECTUPOBAHUS, & TAKKE BHIIOIHEHUS 00yJarOMUMUC
VHMBUAYaNbHbIX 33/laHUi, TPOEKTOB, HcCCeA0BaHUH. Pe3ynpraThl 00yueHHsS OHPEAENAT, UTO
oOydaronuecsi JOJDKHBI 3HaTh, MOHMMAaTb W JIEMOHCTPUPOBATh [0 3aBEPIICHUH M3YyUCHUS
JUCIUTUIAHBI.

Jns  GopmupoBaHUs, KOHTPOIS U OLCHKH pE3yJIbTaTOB OCBOCHHS YYCOHOW JMCIMILIAHBI
WCTIONB3YETCSl CHCTEMa OIICHOYHBIX MEPOMPHUSTHH, MPEACTaBNISAOMmAs Co00H  KOMIUIEKC — Y4eOHBIX
MEpOTIPHATHH, COTJIACOBAHHBIX C pe3yibTaTamMu o0ydeHusu chopmynupoBaHHbix ¢ yaerom I'OC COO
(mpeametHblie pe3ynbraThl noaucuuumae) u @I'OC CIIO.

Monyas / Pazaen

Ne PesyabTaT 00yyeHus OueHoyHbIe MepONIPUATHS OK/
/ Tema
IK
| |OcHoBHO# MOaYJIb
1 |Pa3pea 1. ®opmyanpoBath 0a30BbIe
OcHOBBI MOHSATHS U 32KOHBI XMMHUH
CTPOeHus
BelllecTBa
1.1 |Ctpoenue atromoB |Cocrapnsate xumuueckue |1. Tect «CtpoeHue aTomoB OK 01
XUMHYECKHUX (GhopMyIIbI COeAMHEHHI B XUMHUYECKUX JIEMEHTOB U
AIIEMEHTOB H COOTBETCTBHUH CO CTETICHBIO |MIPUPO/Ia XUMHUECKON CBSI3N.
npupoaa OKHCIICHUS] XUMUYECKHX 2. 3agaum Ha COCTaBIICHHE
XUMHAYECKON AIIEMEHTOB, HCXOJIS U3 XUMHYECKUX (HOPMYIT
CBSI3U BaJICHTHOCTH H JIByXaTOMHBIX COEMHEHUIN

ANEKTPOOTPHUIATEILHOCTH  |(OKCUAOB, CYyTb(hUIOB,
THJIPUIOB U T.IL.).

1.2 |[lepuonuueckuit |XapakTepu3oBaThb [TpakTtuko-opuentupoBanusie  |OK 01
3aKOH M Ta0JIMIa |XMMHUYECKUE 3JIEMEHTHl B |TEOpETHUYECKHUE 3a/laHus Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLHI0 XUMHYECKUX

MIOJIO’KEHUEM B aneMeHToB: «MeTamnyeckue /

MEPUOJNYECKON CUCTEME  |HEMETAJNINYECKUE CBOMCTBA,
XUMHUYECKUX 3JIEMEHTOB ANIEKTPOOTPHULIATEIBLHOCTD U
J.1. Menneneena CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX IJIEMEHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B ITEPUOTHUECKON
CUCTEME XUMHUYECKHX

anemenToB /.M. Menneneeray.
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Monyas / Paznen

Ne / Tema Pe3yabTaTt 00yyeHus OueHo4YHbIe MEepONIPUATHSA OK/
MK
2 |Pa3zmen 2. CocraBasats ypaBHeHusi M | KonTpoabhasi paora
XuMHYecKue cXeMbl XUMHUYEeCKUX «CTpoeHue BemecTsa u
peakuuu peakuuii XHMHYeCKHe PeaKium)
2.1 |Tumer CocTaBisATh peakinu 1. 3agaun Ha cocTaBlIEHUE OK 01
XAMUYECKHAX COEIMHEHHUS, PA3JI0KEHUSA, |YPAaBHECHUN PEAKLUNA:
peakuui oOMeHa, 3aMeIlIeHus, — COEMHEHMSI, 3aMellIeHus,

OKHCIIMTEIIBHO-
BOCCTaHOBUTEIIbHbBIC
peaKIu ¥ peaKIuu
KOMILIEKCOOOpa3oBanus (Ha
npuMepe
TUAPOKCOKOMILIEKCOB
AQTIOMUHUS U [IUHKA) C
y4acTHUEM HEOPraHU4YeCKUX
BEIIIECTB

pasnokeHus, 0OMeHa U peaKIui
C y4acTHeM KOMILUICKCHBIX
COCTMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [INHKA);

— OKHCIIMTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIL30BAHHEM METOIA
AJICKTPOHHOTO OajaHca;

— C y4acTHeM KOMIUIEKCHBIX
COCTMHCHUH (Ha MpuMepe
TUAPOKCOKOMILICKCOB ITMHKA 1
AJIFOMHUHUS).

2. 3ajaum Ha pacyer
KOJINYE€CTBEHHBIX
XapaKTEePUCTUK MPOTYKTA
pEaKIuu COeTMHEHHSI; MAaCCOBOM
WM 00BEMHOM JIOJIM BBIXO/1a
MPOJYKTA PEAKIIUU COSAMHECHUS
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJIMYE€CTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEIIIECTB U MPOIYKTOB PEAKIIHH;
Macchl (00beM, KOJIMUECTBO
BEIIIECTBA) MPOJYKTa PEaKIInH,
€CIIM OJTHO M3 BEIIECTB JJAHO B
BHJIE PACTBOPA C ONPEIeICHHON
MAacCOBOM J0JIeil paCTBOPEHHOTO
BEIECTBA.
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Monyas / Paznen
[ Tema

Pe3yabTaTt 00yyeHus

OueHoYHbIe MEePONIPUATHS

OK/
IIK

2.2

DNEKTPOIUTHUECK
asi IUCCOLMALS U
WOHHBIA 0OMEH

CocraBnaTh ypaBHEHUs
XMMHYECKHUX PEaKInu
HMOHHOTO OOMeHa C
ydacTHEeM HEOpraHHYECKIX
BEILIECTB

1. 3amanus HA cOCTaBICHHUE
MOJICKYJIIPHBIX © HOHHBIX
pPEeaKIHii C y9acTHEM OKCHJIOB,
KHCJIOT, OCHOBAHUM U COJICH,
MOHHBIX PEaKIUiA THIAPOITIH3a
COJICH, YCTaHOBJICHHE
W3MEHEHUS KUCIIOTHOCTHU CPEJIbI.
2. JlabopaTopHas pabora
«Peakuuu rugpoanza.

OK 01

Paznen 3.
Ctpoenue n
CBOMCTBA
HEOPraHUYeCKUX
BeIIEeCTB

HccaenoBarb cTpoeHue u
CBOIICTBA
HEOpPraHu4ecKuX BelecTB

KonTposbnas padora
«CBoiicTBa HEOPraHUYECKUX
BelIeCTB)

3.1

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposarts
HEOPraHUYECKHE BEIIEeCTBa
B COOTBETCTBUU C UX
CTpOCHHEM

1. Tect «Homenknatypa u
Ha3BaHME HEOPTaHUUYECKUX
BELIECTB UCXO/IS U3 UX
XUMUYECKOH (pOPMYJIbI UIH
COCTaBJICHUE XUMUYECKOU
(bopMyIbI UCXOIsl U3 Ha3BaHUS
BELIECTBA 10 MEKYHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aj1aum Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeIMHEHMST) B
MoJIeKyJie (cMech).

3. IlpakTuyeckue 3a1aHus 10
KJ1accu(uKalui, HOMEHKIIAType
U XUMHYECKUM popmynam
HEOpPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [lpakTudeckue 3a/1aHus Ha
OnpeaeIeHne XUMHYECKON
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BHJ1a XUMHUYECKON
CBS3M U TUIIA KPUCTAJUINYECKOU
PELIETKH.

OK 01
OK-02
IK-1.1
I1K-1.2
[1K-2.3

3.2

dusnko-
XUMHUYCCKUEC
CBOMCTBA
HEOPraHUYECKUX

VcranaBiuBarth
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB

1. Tect «OcobeHHOCTH
XUMHUYECKNX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHMIA,
aM(pOTEPHBIX THIPOKCUIIOB

OK 01
OK 02
I1K-1.1
I1K-1.2
I1K-2.3

36




Monyas / Paznen

Ne / Tema Pe3yabTaTt 00yyeHus OueHo4YHbIe MEepONIPUATHSA OK/
MK
BEIIECTB OT CTPOEHUS aTOMOB U COJICi».

MOJIEKYJI, a TAKKE THIIA 2. 3agaHus Ha COCTaBJICHUE

KPUCTAJUNINYECKOM PELIETKH |ypaBHEHUN XUMHUECKUX
peaKumii ¢ ydacTHEeM IPOCThIX U
CJIO’KHBIX HEOPraHMYECKHX
BEIIIECTB: OKCUJOB METAJIOB,
HEMETAJIOB U aM(OTEPHBIX
AIIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAaHUM 1
amM(OTEpHBIX TUAPOKCUIOB,
HEOPraHMYEeCKUX COJIeH,
XapaKTepU3yOIUX UX CBOMCTBA
U CIIOCOOBI MOTY4EHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOpeTUYECKHE 3aJjaHns Ha
CBOMCTBA U NOJIy4YEHUE
HEOPTraHMYECKUX BEIICCTB.
4. JTaboparopHas paboTa
«CBoiicTBa METAIIJIOB U
HEMETaJJIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentuposannsie (OK 01
HEOPTaHNYECKUX |TIPUMEHEHNE 3aJJaHUs TI0 COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEUIECTB B [ XMMUYECKUX PEaKIHi ¢ [1K-1.2
3HaueHue u OBITOBOM 1 y4acTHEM HEOPraHUYECKUX [1K-2.3
IIPUMEHEHHE B MIPOU3BOICTBEHHOM BEILIECTB, HCIOIb3yeMbIX 1 ux [[1K-2.6
OBITY 1 Ha JeSITeTbHOCTH YEJIOBEKA UX |UACHTU(PHUKAINN U
MIPOU3BOJICTBE (U3NKO-XUMHUECKUMHU MPOMBIIIJICHHBIX CIIOCO00B

CBOMCTBaMH [IOJTy4YEHMUS.

4 (Pa3znen 4. HccnenoBars ctpoenue u |KontrposabHas pabora
Ctpoenne u cBoiicTBa opranuyeckux |«CTpoeHue u cBoOicTBA
CBONicTBA BelIeCTB OpPraHU4YecKHuX BellecTB)
OpraHHYecKHuX
BeleCTB

4.1 |Knaccuduxkanus, |Kmaccudunuposars 1. 3aganus Ha cocTaBiIeHUE OK 01
CTPOEHHUE U OpraHWYECKHE BEIIECTBA B |HA3BAHUI OPraHUYECKUX [1K-2.1
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 110 TPUBHUAIBHON
OpraHUYEeCcKuX CTpOEHUEM WA MEXTYHAPOIHOM
BEIIIECTB CHCTEMaTHUYECKOU

HOMEHKJIaType.

2. 3amaHus Ha COCTaBIIEHUE
MOJTHBIX ¥ COKPAIICHHBIX

CTPYKTYPHBIX (hopmy
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Monyas / Paznen
[ Tema

Pe3yabTaTt 00yyeHus

OueHoYHbIe MEePONIPUATHS

OK/
IIK

OpraHUYECKHUX BEIIECTB
OTACIBHBIX KJIACCOB.

3. 3ajauu Ha ompeeeHue
npocreiei GopmyIibl
OpraHUYECKON MOJICKYJIbI,

HCXOJIs M3 3JIEMEHTHOTO COCTaBa
(B %).

4.2

CBoiicTBa
OpraHUYECKUX
COCTMHEHUN

YcraHaBiauBaTh
3aBUCUMOCTD (PU3HUKO-
XUMHUYECKNX CBOMCTB
OPraHU4YeCKHUX BEMIECTB OT
CTPOEHUS MOJIEKYJI

1. 3apanus Ha cocTaBiieHUE
YpaBHEHUH XUMHUYECKUX
peakuuii ¢ yuacTuem
OpraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHSL.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUH XUMHUYECKUX
peakuuii, WIUTIOCTPUPYIOIINAX
XMMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX pEaKIHil U
TEHETUYECKOU CBA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3a1aun 1o
YPaBHEHUSIM PEAKIIHI C
y4acTHUEM OPTaHUYECKUX
BEILECTB.

4. JIabopartopHas paboTa
«Ilony4yenue sTuieHa u
W3Yy4YEHUE €TO CBOKCTBY.

OK 01
OK 02
[1K-2.1

4.3

Opranunueckue
BEILIECTBA B
AKU3ZHEESITEIIbHOC
TH YEJIOBEKa.
[IpousBoacTeo u
MIPUMEHEHHE
OpraHUYECKUX
BEIIIECTB B
MIPOMBILLIIIEHHOCTH

OO00CHOBBIBATh 3HAYEHUE U
MIPUMEHEHHE OPTaHMYICCKUX
BEIIECTB B OBITOBOM U
MIPOU3BOJICTBEHHOM
IEeITEILHOCTH YeJIOBEKA UX
(UBUKO-XMIMHUYECKHUMHU
CBOMCTBaAMH

[TpakTHKO-OpPHEHTUPOBAHHBIE
3a[aHus 110 COCTABJIEHHIO
XUMHUYECKUX PEaKIUi C
y4acTUEM OPTaHUYECKUX
BEIIECTB, UCIOJIb3YEMbIX IS UX
uAeHTU()HUKAIIY B OBITY U
MPOMBIIIJICHHOCTH.

OK 01
OK 02
IK-1.1
[1K-2.1
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Monyas / Paznen

Ne / Tema Pe3yabTaTt 00yyeHus OueHoYHbIe MEPONIPUATHSA OK/
MK

5 |Pa3pea S. HccnenoBatrs paBHoBecue |KoHTposbHas padora

Kunernuyeckue U (M cKOpocTh XumMuyeckux |«CKoOpocTh XMMHYECKOM

TepMOJIMHAMMYEC | peaKIuii peakuuu U XuMH4YecKoe

KHe paBHOBecHe»

3aKOHOMEPHOCTH

NPOTEKAHUS

XHMHYECKHX

peakuui

5.1 |Kunernueckue HccnenoBath BIUsSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHIICHTpaIluu BBIOOD: OK 02
MIPOTEKAHUS pearupyroomux BemecTB 1 |— «OnpeaeneHue 3aBUCUMOCTH
XUMHYECKHX TEMIIEPATyphl HA CKOPOCTh |CKOPOCTH PEAKIIUHN OT
peakuui XUMHYCCKHUX PEAKITHIA KOHIIEHTPAIIUU Pearupyromx

BEIIECTBY;

— «OrmpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIMU OT
TEMIEPATYPhI».

2. [IpakTUKO-OPUECHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanu3 (HaKTOpPOB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTU
XAMHUYECKOW PEaKIUH.

5.2 |Tepmomunamuuec |MccnenoBarh BIusHUE 1. 3agauu Ha pacyetsl TemnoBbix |OK 01
KHe W3MEHEHHsI KOHIICHTpauuu |3 dexToB xumudeckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEIECTB, PEAKIIUU CPEbl U || onpeneieHue tumna peakmun  [1K-1.2
MPOTEKAHUS TeMIlepaTyphl Ha cMeleHue |(mo TerioBoMy addekry: sx3o- |I1K-2.3
XUMHYECKHX XUMHUYECKOTO PABHOBECUS |U SHAOTEPMHUUYECKUE). I1K-2.6
peaxiuii. 2. [TpakTHKO-OpUEHTHUPOBAHHbIE
PaBHoBecue 3aJlaHuUs Ha IPUMEHEHHE
XUMHYECKHX npunnumna Jle [llarense mis
peaxmmii HAXOXJICHUS HAIIPABJICHUS

CMEIICHHS PABHOBECHSI
XAMHYECKOW PEAKIUU 1 aHAJINA3
(bakTOpOB, BIMSIONIMX Ha
CMeIleHHE XMMUYECKOTO
paBHOBECHS.
3. JlaboparopHas paboTa
«V3ydeHue BIUSHUS Pa3InIHBIX
($akTOpOB Ha CMEIEHUE
XUMHYECKOTO PABHOBECHS.

6 [Pa3gex 6. HccnenoBars nucnepcubie | KonTpoibHas pabora mo reme

JAucnepcHbie CHCTEMBbI «JlucnepcHbie cUCTEMbI»
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Monyas / Paznen

Ne / Tema Pe3yabTaTt 00yyeHus OueHo4YHbIe MEepONIPUATHSA OK/
MK
CHCTEMBI

6.1 |ducnepcHbie Paznuyare ucTuHHBIC 1. 3amaun HA TPUTOTOBJICHHE OK 01
CHCTEMBI U pacTBOpBbI, KOJJIOUIHbIE pacTBOpOB. OK 02
(hakTophI KX pacTBOpPHI U 2. IIpaktuko-opuentrposanubie |OK-07
YCTOMYMBOCTH rpyO0OIUCTIEPCHBIE CHCTEMBI | pacyeTHBIC 3aaHus Ha [K-2.1

Ha OCHOBE XUMUYECKOTO JUCTIEPCHBIE CUCTEMBI,

HKCIEPUMEHTA UCTIOJIb3yeMbIe B OBITOBOW U
MIPOU3BOJICTBEHHON
JESITEIIbHOCTH YEJIOBEKA.

6.2 |UccrnenoBanue UccnenoBath pusmko- JlaGopatopHnas paboTa (Ha OK 01
CBOWCTB XHMHYECKHUE CBOMCTBA BBIOOD): OKO02
JUCTIEPCHBIX Pa3IUYHbBIX BUJIOB — Ipurorosienue pacteopos;  |I11K-1.1
cUCTEM JIMCIIEPCHBIX CUCTEM — Uccnenopanue aucnepcupix | TIK-2.1

CHCTEM.

7 |Pa3men 7. HcciaenoBarh CBOMCTBA

KadecTBeHHble |OpraHu4YecKHX U

peakuuu HEOPraHUYeCKHX BellecTB

o0HApYKeHUs! € MCMO0JIb30BaHNEM

OpPraHNYecKHX U |KaYeCTBEHHBIX peaKkIuii

HEOPraHUu4YecKuXx

BellecTB

7.1 |OGHapyxeHue UccnenoBath 1. JTaGoparopnas padoTa (Ha OK 01
HEOPraHWYECKUX |KaueCTBEHHBIE PEaKIUU BBIOOD): OK-02
KaTHOHOB U HEOPTaHMYECKUX BEIIECTB |— AHAIUTUYECKHE PEaKIIUU
aHUOHOB katnoHoB |-VI rpymm;

— AHQJIUTUYECKUE PEAKIINU
aHHOHOB.

2. [TpakTryeckue 3aJaHus Ha
COCTaBJICHUE YPAaBHEHMI
peaxiuii oOOHapyKEHUS
katuoHoB [-VI rpymnm u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
¥ MOHHOH (opMax.

7.2 |OOHapyxeHUE UccnenoBath 1. JTaGoparopnas padoTa (Ha OK 01
OpPraHUYECKUX Ka4eCTBEHHBIE PEAKIIUU BBIOOD): OK-02
BEIIIECTB OpPraHMYECKUX COEANHEHNN |— KadecTBeHHBbIE peakiiuu Ha IK-1.1
OTJIEBbHBIX OTJICTHHBIX KJIACCOB OTJIeTbHBIE KIACChI
KJIACCOB C OpPraHNYECKUX BEIECTB;
HCIIOJIb30BAHUEM — KauecTBeHHBIN aHAIN3
KaueCTBEHHBIX OpraHUYECKUX COCTUHEHUH 10
peakuuit (GyHKIIMOHATIBHBIM IPYIIIIaM.
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Monyas / Paznen

Ne / Tema Pe3yabTaTt 00yyeHus OueHoYHbIe MEPONIPUATHSA OK/
MK
2. IlpakTdeckue 3a1anus Ha
COCTaBJICHUE KaU€CTBEHHBIX
peaxiuii oOHapyKEHUS
OpPraHUYeCKUX COCTUHEHHI.
Il |[IpuknaaHoii MoayIb
8 |Pa3zmen 8. OueHuBaTh NoCJaeACTBHs |3amuTa Keiica (¢ yueTom
Xumus B ObITY U |OBITOBOM H Oyayuei npogeccuoHAIbHOI
NMPOM3BOJACTBEHH |NPOM3BOACTBEHHOM AesiTeJIbHOCTH)
0i1 1eSITeJIbHOCTH |/1eATEJHLHOCTH YeJI0BeKa ¢
YyeJI0BeKa MO3UIMI DKOJIOTNYECKOM
0e30IacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsust — |Keiic (¢ yuerom Oyayieit OK 01
MIPOM3BOJICTBEHHO |OBITOBOM U podeCCHOHAIBHON OK 02
i IeSITeTbHOCTH  |TIPOU3BOJICTBEHHOM JIESITEIIbHOCTH ) OK 04
YEJIOBEKA JIEATEIIbHOCTH YeJIOBEKA ¢ |B0o3MOKHBIE TEMBI KEMCOB: IK-1.1
MO3ULUNA 3KOJIOTUYECKOM 1. [ToTerienue kaumMaTa u [K-2.1
0€30MacHOCTH BBICBOOOK/ICHHE Ta30BBIX
TUAPATOB CO JTHA OKEaHa.
2. Bynyuiie maTepuaisl A
aBua-, MalIMHO- U
npUOOPOCTPOCHUSI.
3. HoBrle maTepuaisl s
COJTHEYHBIX OaTape.
4. JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX MPENapaToB.

9.1 |Pa3zgen 9. HNuTepnpernpoBarb Y4eOHO-nccIe10BaTeNbCKUH
HccaenoBanue u | XuMuUYecKHe NMPoOUecChbl M [MPOEKT (€ yueToM Oyayuiei
XUMUYeCKH i siBJieHHs1 B TexHOoc(hepe npodgeccHOHATbHOM
aHaJIu3 00bEeKTOB NesiTeJIbHOCTH)

TeXHOC(epbl
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Monyas / Pazaen

Ne / Tema Pe3yabTaTt 00yyeHus OueHo4YHbIe MEepONIPUATHSA OK/
MK

9.1. |OcHoBBI BrimonnasaTe nosmeii uka - | 1. JlabopaTophas pabora OK 01
nabopaTopHOI HKCHEPUMEHTAIBHOTO «OcHoBBI Ta00OpaTOPHOI IK-1.1
NPaKTHKH B UCCIICIOBAHUSI C NPAKTHKH. IIK-2.1
podeCcCHOHATIBH | COOIIOIEHHEM MTPABUIT 2. TUIOBBIE PACYETHI 110 11IK-2.3
BIX JJabopaTopusx |0e30macHOTO OOpaIleHHs C |TeMaTHKE YKCIICPUMEHTA.

BELIECTBAMH U 3. 3a7aun Ha BBIYHCIICHHUE
1ab0paTopHBIM CpeIHEr0 3HAYCHUS
o0opynoBaHuEM IKCIIEPUMEHTAIbHBIX JaHHBIX,
MOTPEIIHOCTH.
4. IlpencraBicHUE pe3ysIbTaTOB
JKCIIEPUMEHTA B Pa3InYHOU
dbopme (Tabnuma, rpaduk,
OTYET, JIOKJIaJl, IPE3CHTAITH ).

9.2. | XuMuueckui HccnenoBats xumudeckuid |1. 3agaum Ha onpeneneHue OK 01
aHanu3 1pood COCTaB MPOO TEXHUYECKON |METaJIOB, HEOPraHUYECKUX OK 02
TEXHUYECKON BO/JIbI AHWOHOB M OPraHUYECKUX OK 07
BO/IbI BeIEeCTB B TexHUueckou Boge  (nK-1.1

Pa3HOr0 Ha3HAYCHHSI. [1K-2.1

2. [IpaKTHKO-OPHEHTHPOBAHHBIC
TEOpeTUYECKHE 3aJjaHus Ha
COCTaB BObI M CIIOCOOBI
BBIPQXEHHS KOHIICHTPAIUA U
nepecyeT KOHLEHTpalui (c
MCTIOJIH30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3amanue «XUMUICCKUI
COCTaB TEXHUUYECKOM BOJIBI, TUII
BOJIbI U CIIOCOOBI e
MIPUMEHEHUs (C
HCIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas pabota (Ha
BBIOOD):

— Omnpenenenne XJI0pUI0B
METOJIOM TUTPOBAHUS B
TEXHUYECKOM BOJIE;

— Onpezenenne )KeCTKOCTU
TEXHUYECKOH BOJBI METOJIOM
TUTPOBAHUS.
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Monyas / Paznen

Ne / Tema Pe3yabTaTt 00yyeHus OueHo4YHbIe MEepONIPUATHSA OK/
MK

9.3. | Xumunyeckuii Uccnenosats conepxkanne |1. Tect mo Teme «Xumuueckuir |OK 01
KOHTPOJIb YIJIGKHCIIOTO ra3a B BO3yXe [coctaB atMocdepHoro Bo3ayxa |OK 02
KadecTBa BO3/lyXa 1 BO3J1yXa pabouei 30HbD. OK 07

2. [Ipaktuko-opuentupobannsie |[1K-1.1
3amaHus Ha xuMuuyeckuii aganmms |[1K-2.1
coCTaBa BO3yXa.

3. JJaboparopnas pabota

«OrmpeneneHue coaepKaHus
YIIJIEKHUCIIOTO Ta3a B BO3/AyXe
MIOMEIICHUS dKCIIpecC-

METOJIOM.

9.4. | Xumudeckui Uccnenoath mpoObI 1. Ilpaktuko-opuentupoBanusie |OK 01
aHaiu3 npood MaTepuaIoB CTPOUTENIBHO- |3aJIaHUSI 10 XUMUYECKOMY OK 02
MaTepuasoB pecTaBpalliOHHON aHalu3y Npod MaTepuanoB OK 07
CTPOUTENBHO- NeSTeNbHOCTH U U3aiiHa  |cTpouTenbHo-pectaBparuonnoit |11K-1.1
pecTaBpalluOHHON JESTEIIbHOCTH U TU3aiHa.

NEATETbHOCTH H 2. JlabopaTopHas pabota (Ha
U3aiftHa BBIOOD):
— N3roroBnenue kpacok
(Mo100p MUTMEHTOB U
CBSI3BIBAIOIIMX BEIECTB);
— HMccenenoBanue CBOMCTB
BSDKYILMX BEIIECTB Ha MMPUMEpPE
THIICA.

9.5. |UccnenoBanue Hccnenosars XuMHuecKkuil | YueOHO-UCCIIEq0BATEIbCKAN OK 01
00BEKTOB COCTaB 0OBEKTOB MIPOEKT B 00JacTh OK 02
TexHochepsl TexHOoc(hepsl HAa PUMEPE  |HUcCie10BaHus O0BEKTOB OK 04

TEXHUUYECKOM BOJBI U TEXHOC]EpHI. OK 07

MaTEpUaJIOB CTPOUTENBHO- |B0O3MOXKHBIE TEMBI IPOEKTOB: IK-1.1
pecTaBpaliOHHOMN 1. KonTposs kauecTBa [K-2.1
JIeITeIbHOCTH U JU3aiHa TEXHUYECKON BOJIbI Pa3HbIX [1K-2.6

BHJIOB B COOTBETCTBUU C
Mmetoaukamu mo I'OCT.

2. Coznanue 1eKOpaTuBHON
MITYKaTypKH.

3. [IurMeHTHI B U3AEIUIX U3
CTEeKIa.

4. UcciaenoBanue
pa3pylaIIEro AEHCTBUS BOABI
Ha CTPOHTEIbHBIC MaTCPUAITHI.
5. O1eHKa COCTOSIHUSI BO3/yXa
paboueii 30HBI crielUaINCTa
(TexHoJOTa, CTPOUTEIS U T.1I., C

43




Monyas / Paznen
[ Tema

Pe3yabTaTt 00yyeHus

OueHoYHbIe MEePONIPUATHS

OK/
IIK

y4eToM 00Jiactu
npoeCCHOHATLHON
JESITETIbHOCTH) B COOTBETCTBHHU
C HOPMaTHBHBIMHU
JIOKYMEHTaMH.
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