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1. MACNOPT NPOrPAMMbI YYEBHOW AUCLUMITUHbI
oya.12 Xumusna
1.1. O6nacTb NpUMeHeHUs NPorpaMmMmsbli:

Mporpamma y4ebHOM OMCUMNIMHBbI ABNSAETCS 4acTbi0 OCHOBHOW MPOMhECCUOHANbHON
obpasoBaTenbHoN nporpaMmmel B cootBeTcTBUN ¢ PIOC no cneumansHoctam CI1O, Bxoasiwmm B

cocTaB yKpyrnHeHHow rpynnbl cneuunansHocten 23.02.03 TexHuueckoe obcnyxxmsaHue n
PEMOHT aBTOMO6GU/IBHOIO TpaHcNopTa

Mpodmnb nony4aemoro npogeccrmoHansHOro o6pa3oBaHNsA TeXHONMOrMYEeCKUN.

1.2. MecTOo y4YebHOM AUCUMUNIIMHBLI B CTPYKTYpe OCHOBHOW npoceccuoHanbHoOn
obpasoBaTenbHOM NpOrpamMmbl: AMCUMNNNHA BXOAUT B 00LLe00pa3oBaTenbHbIN LK.

CopgepxaHve  ONCUMNNWHBI  MMEET  MEXNPeAMEeTHble CBS3M C  AMCUMMIIMHaMU
o6LenpodeccMoHanbHOro U eCTECTBEHHO - Hay4yHoro umkna — O6Lwas 1 HeopraHu4eckas Xumus,
OpraHnyeckas xmmus, bruonorus,dkonornyeckme 0CHOBLI NPUPOLONOSTL30BAHMS.

[ns nydwero ycBoeHust yuebHOro matepmuana ero uanoxeHme HeobxogmMmo NpoBOAMTL C
NPUMEHEHMEM TEXHUYECKMX CPeAcTB oOyyeHusi, BMOEO, ayavoMaTtepuarnoB, COBPEMEHHbIX
nporpaMmM KOMMbOTEPHOTO MNPOEKTMPOBaHUS.

B paboyen nporpamme OUCUMNAWHBI NaHUpyeTCa MHAMBUOYaNbHOE NPOEKTHOe 3ajaHue
obyyaroLmxcs ¢ ykazaHueM TeMaTUuKu.

Kypc obecneyeH meToamMyeckuMmmn nocobusiMm 1 ykasaHMAMN K BbIMOSTHEHWUIO NPaKTUYECKNX
pabor.

1.3. LUenn u 3apaum y4ye6HON AUCLUMNNMHBLI — TPeOOBaHUA K pe3ynbTataM OCBOEHUA

AUCLMUMNNUHDbIL:

Lenb: bopmmpoBaHne y CTygeHTOB XMMUYECKOW COCTaBnsaWen eCTeCcTBEHHO-Hay4yHOM
KapTWHbI MUPA Kak OCHOBbI NMPUHATUSA PELLUEHUN B XU3HEHHbIX U NPOU3BOACTBEHHbIX CUTYaUMSX,
OTBETCTBEHHOro NoBeAeHus B NPUPOAHOM cpefe.

3agaum gucUMNNVHLL:

1) cchopmmpoBaTb NOHMMAHNE 3aKOHOMEPHOCTEN NMPOTEKAHUSA XMMUYECKMX NMPOLECCOB U
SIBIEHWA B OKpyXalolen cpene, LENoCTHOM HayyHOM KapTUHbl MUpa, B3auMMOCBA3N U
B3aMMO3aBNUCUMOCTM €CTECTBEHHbIX HayK;

2) pa3BUTb YMeHusi NMPOBOAUTb pacyeTbl MO XMMUYecKMM ¢opMynam W ypaBHEHUSIM
XMMUYECKMX  peakuuil, nnaHupoBaTb W  WHTepnpeTupoBaTb pe3ynbTaTbl  XUMUYECKUX
9KCMEePUMEHTOB,

3) chopMmpoBaTh HaBbIKM NPOBEAEHUSA XMMUYECKMX SKCMEPUMEHTAITbHbBIX UCCNEA0BAHUIN C
cobniogeHnem npaBun  GesonacHoro obpalleHna ¢ BellecTBaMu U nabopaTopHbIM
obopynoBaHuem;

4) pa3BUTb YMEHMSI aHanManpoBaTb, OLIEHWBATb, NPOBEPSTb Ha [OCTOBEPHOCTH M
0606LLaTb MHPOPMALIMIO XMMUYECKOTO XapakTepa 13 pasfimyHbIX MCTOYHMKOB;

5) cdopmunpoBaTb yMeHWs NPOrHO3MpoBaThb MOCMEACTBUA CBOEN AEATENbHOCTU U
XUMUYECKMX NPUPOAHBIX, ObITOBbLIX N MPOM3BOACTBEHHbLIX MPOLIECCOB;



6) cchopmupoBaTb NOHMMAHWE 3HAYMMOCTU AOCTUKEHUIA XUMUYECKON HayKn N TEXHOMOrni
Ons pa3BuUTUA coumanbHON U NPON3BOACTBEHHOW cdhep.



1.4. NMnaHupyemble pe3ynbTaTbl OCBOEHUS1 0OLeoOpa3oBaTeNibHOM AUCLUUNIIMHBLI B
cootBetcTBUU ¢ PIOC CIMNO n Ha ocHoBe PIOC COO



PesyabTaThl (IMYHOCTHBIE, MeTaNpeaAMeTHbIEe, NpeaMeTHbIe) PI'OC
COO

Pe3y.]'[I>TaTI>I OCBOCHHUSA TUCHUIIJIMHBI HAIIPABJICHBI HA (])opanOBa}me
®IrocC Clo:

Komnerenuuii (OK, IIK)

Pe3syabraros Bocnuranus (JIP)

JIMyHOCTHBIE

B gactu TpyZ10BOTO BOCIIUTAHUSA:

JIT1 roToBHOCTB K Tpyay, OCO3HAHUE LIEHHOCTH MacTEPCTBA,
TPYIOTIOOHE;

JIT2 roTOBHOCTH K aKTHBHOH JIEATEITHbHOCTH TEXHOJIOTHIECKON 1
COITMATPHOM HAINPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIMHPOBATD,
IJTAHUPOBATh U CAMOCTOSITEIIBHO BBITIOJIHATH TaKYyIO AESTEIbHOCTD;

JIT3 unTepec k pa3nuyHbiM cepaM mpodhecCHoOHATHHON NeATeTLHOCTH.

OK 01. Beibupats criocoObt
pelreHus 3a1a4
npodeCCUOHAIBHOM

ACATCIIBHOCTH MPUMCHUTEIIBHO K

Pa3IMYHBIM KOHTCKCTaM

JIP 4. TlposiBrstroniuii u
JEMOHCTPUPYIOLIUHN yBa)KEHUE K
JIOSIM TPYJla, OCO3HAIOLIUHN [IEHHOCTb
cobctBeHHOTO Tpyaa. CTpeMsimuiics K
(hOpMUPOBAHHIO B CETEBOM Cpelie
JUYHOCTHO U NpO(eCCHOHATBHOTO
KOHCTPYKTHBHOTO «UH(POBOTO
ciena»

JIP 7. Oco3Haromuii TpuopUTETHYIO
LEHHOCTb JIMYHOCTHU YeJIOBEKa;
YBaXKAIOMNUH COOCTBEHHYIO U UYXKYIO
YHUKQJIBHOCTD B PA3IMYHBIX
CUTYyalusix, BO Bcex hopmax u BUaax
JESITeIbHOCTH.

B o6nactu OCHHOCTHU HAYYHOI'O IMO3HAHM:

JIH1 chopMupoBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTUKH,
OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MUDE;

OK 02. OcymiecTBasiTh MOUCK,
aHaJIU3 U UHTEPIIPETAIIIO
nHpopMaru, HeoOX0MMOM JTst
BBIIIOJIHEHMS 33134
poeCCUOHATBHOM JEATETLHOCTH

JIP7. Oco3Haromuii IpuopUTETHYIO
[EHHOCTh JIMYHOCTHU YEIIOBEKa;
YBa)KaIOIIHUKA COOCTBEHHYIO U UYXKYIO
YHUKQJIBHOCTD B PA3IMUHBIX
CUTYyaIusX, BO Bcex (hopmax u BUAax




JIH2 coBepieHCTBOBaHME A3bIKOBOM M YUTATEIBCKOMN KYIbTYPbI KaKk
CPEICTBA B3aUMOACUCTBUSI MEXKIY JIFOJIbMU U NIO3HAHUS MUPA;

JIH3 oco3HaHue IEHHOCTU HAYYHOM JESTEIHbHOCTH, TOTOBHOCTh
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO JAESITEIbHOCTD
UHIUBUAYAJIBHO U B I'PYIIIC,

JIH4 roTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTETFHOCTH U
CaMOOTIPEICIICHUIO;

JIHS oBnajneHne HaBbIKaMU y4€OHO-UCCIIE0BATENILCKOM, IPOEKTHON U
COIIMAJILHOMN INESITEILHOCTH.

[IK 2.2 ITpoBOIMTH KaueCTBEHHBIH
1 KOJTWYSCTBECHHBIN aHaIN3
HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB XUMUICCKUMU U (DU3HKO-
XUMHAYECKUMH METOIaMU

JACATCIIBHOCTH

B 0061acTH 3K0JIOrMYEeCKOr0 BOCITUTAHM:

JID1 chopMUpPOBAHHOCTH IKOJOTUYECKON KYIbTYPhI, IOHUMaHUE
BIIUSIHUS COLMATbHO-PKOHOMUYECKUX MPOLIECCOB Ha COCTOSIHUE
MIPUPOJIHOM U COIIMANIBHOM cpeibl, 0CO3HAHUE II00aTBFHOTO XapaKTepa
AKOJIOTUYECKHUX MTPOoOIIeM;

JID2 myianupoBaHue U OCYILIECTBICHUE ICUCTBUM B OKpYKAIOIIEH cpefie
Ha OCHOBE 3HAHUS 1IeJIel YCTOMUNBOTO Pa3BUTHS YEIOBEUYECTBA;
aKTUBHOE HEMPUATHE NESHCTBUI, IPUHOCALINX BpEl OKPYKAIOILIEH cpelie;

JI33 YMCEHUC TPOTHO3UPOBATDH He6ﬂar0HpI/I$ITHLIe OKOJIOTHYCCKHEC
MMOCJICACTBHA IIPCAIIPUHUMACMbBIX ﬂeﬁCTBHﬁ, IpeaoTBpaIlaTb UX;

JI24 PaCIUPCHUC OIIbITA ACATCIbHOCTH 9KOJIOTUYECKOM
HaIIpaBJICHHOCTU;

JIDS5 oBnaseHue HaBbIKaMH y4yeOHO-HMCCIIEJ0BATENbCKOM, TPOEKTHON U
COLIMAIbHOU IE€ATEIBbHOCTH.

OK 07. ConelicTBOBAaThL
COXpaHEHHUIO OKPY>KAIOIIEH Cpeibl,
pecypcocoepexennio, 3pHEeKTUBHO
JIEWCTBOBATh B UPE3BbIUAMHBIX
CUTYaIHIX

IIK 1.4 PaboTaTh ¢ XMMHYECKHUMH
BEIIIECTBAMH M 00OPYIOBAHUEM C
COOJIIOICHUEM OTPACIIEBBIX HOPM U
JKOJIOTHYECKOM 0€30I1aCHOCTH

MK 4.5. Bnagetb npuémammn
TeXHUKN 6e3onacHoOCTH.

JIP 10. 3a0oTsmuiicsa o 3aIure
OKpYKaromen cpeibl, COOCTBEHHOUN 1
qy)KOH 0€30MacCHOCTH, B TOM YHUCJIE
nudposoit




MeTal’lpeHMeTHbIe

OBnajeHne yHUBEPCATBHBIMU YICOHBIMU TI03HABATECILHBIMH
JIEUCTBUSIMU:

a) 0a30BBIC JIOTUYCCKHUE JCHCTBUS:

MJI1 camocTosiTenbHO (GOPMYIUPOBATH U aKTYaIU3UPOBATH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MJI2 ycTanaBIuBaTh CyIIECTBEHHBIN MPU3HAK WK OCHOBAHUS IS
CpaBHEHUS, Kaccu(pUKauyu u 0000IICHUS;

MJI3 onpenenars nenu AesTENbHOCTH, 3a/1aBaTh MAPaMETPhl U KPUTEPUH
WX TOCTHXKEHUS;

MJI4 BBISBIATH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBJIICHUSX;

MUJIS BHOCHUTBH KOPPEKTUBHI B JEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
pe3ynbTaTOB IIEJISIM, OLICHUBATh PUCKH TIOCIICJICTBUN JEATEILHOCTH;

MJI6 pa3BuBaTh KpeaTHBHOE MBIIIJICHHUE TIPU PEIICHUH KHU3HECHHBIX
pooJIeM.

OK 01. Beibupatb ciocoOsI
pelieHus 3a/1a4
podecCHOHATEHOM I TEIIEHOCTH
HPUMEHUTEIBHO K Pa3IMuHbIM
KOHTEKCTaM

MK 4.1. BeibupaTb 1
nogrotasnueatb NpmMbopbl 1
obopynoBaHue ons npoBeaeHus
aHarnu3os.

JIP 7. Oco3Haromuii NpuopuUTETHYIO
LIEHHOCTb JJMYHOCTHU YEJIOBEKA;
YBa)KarOIIUN{ COOCTBEHHYIO U UYKYIO
YHUKAJIBbHOCTh B PA3THYHBIX
CUTYalusX, BO Bcex (hopmax U BUAAX
JIeSITEIbBHOCTH

0) 60a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

MU Brnaneth HaBbIKAMH Y4E€OHO-HUCCIIEIOBATEILCKON U MPOSKTHOU
NESATEIbHOCTH, HABBIKAMHU Pa3peIieHus Ipooiem;

M2 BBEISBIATH MPUYIUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIN3UPOBATH
3alavy, BbIJIBUTAThb T'HIIOTC3Y €€ PCUICHUA, HAXOJAUTb apr'yMCHTHI I
A0Ka3aTCJIbCTBa CBOUX YTBep)KHeHHﬁ, 3a1aBaTh MapaMCTpPbl U KPUTCPUHU

OK 02. OcymiecTBIiATh NOUCK,
aHaJIU3 U UHTEPIPETAIIIO
uHpopMalu, HeoOX0MMOM JTst
BBLIIIOJITHEHMS 33134
npodeccuoHaNbHOM NeSTEeNbHOCTH

MK 4.4. CHUMaTb nokasaHus

JIP 7. Oco3Haromuii IpuOPUTETHYIO
[EHHOCTh JIMYHOCTHU YEIIOBEKa;
YBaXKaIOIIHUN{ COOCTBEHHYIO U UYXKYIO
YHUKQJIBHOCTD B PA3IMUHBIX
CUTYyaIusX, BO Bcex (hopmax u BUAAX
JIeATEIbHOCTH




pelIeHus;

MMWN3 aHanu3upoBaTh NOJYyYEHHBIE B XO/I€ PELICHUS 3a/1a4H Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IIPOrHO3UPOBATH H3MEHEHNE
B HOBBIX YCIIOBUSIX;

MU4 ymetb NepeHOCUTh 3HAHUS B TTIO3HABATEIIBHYIO U MPAKTHYECKYIO
001aCTH KU3HEICITEITIEHOCTH;

MUS ymeTh MHTETpUpPOBaTh 3HAHUSI U3 Pa3HbIX IPEIMETHBIX 00sIacTel;

MMU6 BeIABUTATH HOBBIE UJIEH, TTPEJIAaraTh OPUTMHAIBHBIE MTOIX0 Bl 1
peLIeHHUS;

MW7 ctocoOHOCTH UX UCTIOIB30BAHUS B TO3HABATEILHON U COIHATIBHOMN
MPaKTHKE.

NpuBopoB 1 paccunTbiBaTb
pe3ynbTaTbl U3MEPEHWI

OBnaseHne yHUBEPCATbHBIMH YU€OHBIMU TTO3HABATCIIBHBIMH
NEUCTBUSIMU:

B) paboTa ¢ uHpopmarue:

MYV 1 Bnasers HaBbIKaMU NOJy4YeHUs] HHPOPMAIIUH U3 HICTOYHHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH OUCK, aHAJIN3,
CUCTEMAaTH3aINI0 U UHTEpIpEeTaIiio HHGOPMAIUU PAa3TUYHBIX BUJOB U
(dbopM mpecTaBICHHUS;

MYVY2 co3naBaTh TEKCTHI B Pa3IMYHBIX opMaTax C yueTOM Ha3HAYCHUS
nH(OPMALIUU U 1IeTIEBOI ayAUTOPHUH, BEIOUpAs ONTUMAIBbHYIO GOpMYy
MIPE/ICTaBJICHHS 1 BU3yaTH3alliy;

MVY3 O €HUBATh NOCTOBCPHOCTD, JICTUTUMHOCTDH I/IH(I)OpMaI_[I/II/I, cC

OK 02. OcymiecTBasiTh MOUCK,
aHaJIN3 U UHTEPIIPETAIIIO
nHpopMaru, HeoOX0MMOM JTst
BBIIIOJITHEHMS 33034
poeCCHOHAITBHON IEATEIHHOCTH

MK 4.4. CHumaTb nokasaHus
nNpubopoB 1 paccunTbiBaTb
pe3ynbTaTbl U3MEPEHUN

JIP 7. Oco3Haromuii IpuopuTETHYIO
LIEHHOCTh JIMYHOCTHU YeJIOBEKa;
YBaXKAIOMIUH COOCTBEHHYIO U UYXKYIO
YHUKQJIBHOCTD B PA3IUYHBIX
CUTYyalusx, BO Bcex (hopmax u BUaax
JeSITEIbBHOCTH




COOTBCTCTBUC MMPABOBBIM U MOPAJILHO-3TUYCCKUM HOpPMaM;,

MV4 ucnonb30Bath cpeicTBa UHPOPMALTMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PELIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a/Ja4 ¢ COOII0IEHuEM TpeOOBaHUM SPrOHOMUKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOepEKEHHs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€30MaCHOCTH;

MYV5 BnaaeTh HaBbIKAMU PACTIO3HABAHUSA U 3aLUTHI HHPOPMALHH,
MH(POPMAITMOHHOM 6€30MaCHOCTH JTUYHOCTH.

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMU KOMMYHHUKATHUBHBIMHA HeﬁCTBHﬂMHZ
0) coBMeCcTHas ACSITEIHHOCTD:

MKI1 noHuMarh 1 UCMOIB30BaTh MPEUMYIIIECTBA KOMaHIHON 1
WHIUBHUIYATBHOW PaOOTHI;

MK2 npuHHUMaTh €T COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U
KOOPJIUHUPOBATH AEUCTBUSA O €€ JOCTH)KEHHIO: COCTABIIATh IJIaH
NeUCTBUM, pacipeeNaTh PO ¢ yYETOM MHEHUN YYaCTHUKOB 00CYXK1aTh
pe3ynbTaThl COBMECTHOU PabOTHI;

MK3 xoopAHUPOBATH U BHIIOJIHATH padOTy B YCIOBUSAX PEANbHOTO,
BUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

MK4 OCYIICCTBJIATH MO3UTUBHOC CTPATCTHUICCKOC ITIOBCACHUC B
PAa3JIMIHBIX CUTYyallUAX, IPOSBIIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITE
HWHHUIIUATUBHBIM.

OK 04. PaboTaTh B KOJUIEKTUBE U
KoMaH/e, 3 (HEeKTUBHO
B3aMMOJIEMCTBOBATH C KOJIJIETaMHu,
PYKOBOJICTBOM, KIIMEHTaMH

JIP 7. Oco3Haromuii IpuOPUTETHYIO
LIEHHOCTh JIMYHOCTHU YeJIOBEKa;
YBa)KaroIUi COOCTBEHHYIO U UYXKYIO
YHUKAJIBHOCTH B PA3JIMYHBIX
CUTYallUsX, BO BceX (OpMax U BUAAX
JEeSITEIbHOCTH

OBJ'Ia,[[eHI/IC YHUBCPCAJIbHBIMU PETYIIATUBHBIMU JIEHCTBUSIMU:

OK 04. PaboTtaTh B KOJUIEKTUBE U

JIP 7. Oco3Haromuii IpuOPUTETHYIO




I') IpUHATHE ceOs U APYTUX JIOACH:

MP1 npuHuMaTh MOTUBBI U apTYMEHTHI APYrUX JIOAEH MIPU aHATIU3E
PE3yJIbTaTOB ACATEIbHOCTH;

MP2 npu3HaBath CBOE PaBO U MIPaBO JIPYTUX JIFOJIEH Ha OLINMOKY;

MP3 pa3BuBaTh CriOCOOHOCTH TOHUMATh MUP C MTO3UIIMH JIPYTOTO
YeNoBeKa.

KOMaH1e, 3PPEKTUBHO
B3aUMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJIUEHTAMHA

[IEHHOCTh JITMYHOCTH YEIIOBEKA;
YBaXKAIOIIHUNA COOCTBEHHYIO M UYXKYIO
VHUKIBHOCTD B PA3IMYHBIX
CUTYyaIusX, BO BceX (hopmax u BUIAX
JIESTCIIbHOCTH

IMpeamerHbIe

IT1 BnageTh cUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TIOHITHS (XUMUYECKHUH 3JIEMEHT, aTOM,
AIIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, U-3JeKTpOHHBIE OPOUTAIM ATOMOB,
WOH, MOJIEKYJIa, BAICHTHOCTb, JJIEKTPOOTPULIATEITLHOCTD, CTETIEHb
OKHCJICHUS, XUMUYECKas CBS3b, MOJIb, MOJISIPHASL MacCa, MOJISIPHBIN
00beM, YIIEpOIHBIN CKeNeT, PyHKIIMOHAIBHAS TPYIINa, paaruKal,
HU30MEPHS, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBO0PO/IbI,
KHCJIOPO/JI- ¥ @30TCOIePIKAIINE COSAMHEHUS, OMOJOTUYECKUA aKTUBHBIE
BelecTBa (yriaeBOIbl, )KUPBI, OCIKH), MOHOMED, TIOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUSI, KPUCTAIUIMYECKasl PeIIeTKa,
THTTBl XUMHUYECKUX PEAKIMH (OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIC, IK30-
Y SHIOTEPMUYECKHE, PEAKIIMK HOHHOTO 0OMEHa), pacTBOP, AICKTPOJIUTHI,
HE3JICKTPOJIUTHI, IJIEKTPOIUTHYECKAS TUCCOLMAIUS, OKUCITUTEND,
BOCCTaHOBUTEJIb, CKOPOCTh XMMUYECKOM PEAKIIUM, XUMUUECKOE
PaBHOBECHE), TCOPHH U 3aKOHBI (TEOPHS] XUMHUUYECKOTO CTPOCHUS
opraHnyeckux BeuiectB A.M. bytiiepoBa, Teopus 3NEKTPOJUTUYECKON
Jyccouranuu, nepuoauyeckuit 3akon .M. Menneneesa, 3akoH
COXpPaHEHHUS MACChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH,
(akToNOrnuecKrue CBEJCHH O CBOMCTBAX, COCTaBe, MOTYYEHUU U

OK 01. Berbupats crioco0bt
perreHus 3a1aq
npoeCCHOHATBHOM

ACATCIIBHOCTH NIPUMCHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTaM

IIK 1.4 PaGoTaTh ¢ XMMHYECKUMH
BEII[CCTBAaMHU M 000PYI0OBAHUEM C
COOJIIOZICHHEM OTPACIICBBIX HOPM H
9KOJIOTHYECKO# 0€3011aCHOCTH

MK 2.2 MNpoBognTb Ka4eCTBEHHbIN
N KONMYECTBEHHbIN aHanm3
HeopraHN4eCcKnX N OpraHnyecKnx
BELECTB XUMUYECKMMU U ODU3NKO-
XUMUYECKMMU MeToAaMun

MK 4.3. Onpegenatb ousndeckne
U XMMUYECKNE CBOMNCTBA

JIP7. Oco3Haromuii IpUOPUTETHYIO
LIEHHOCTb JIMYHOCTH YEJIOBEKA;
YBa)KaroOIIUi COOCTBEHHYIO U UYXKYIO
YHUKAJIBHOCTE B PA3JIMYHBIX
CUTYallUsX, BO BCeX (OpMax U BUAAX
NEeSITENbHOCTH:




0€3011aCHOM HCII0JIb30BaHUH BAKHEHIINX HEOPraHMUECKUX U
OpPraHUYeCKUX BEIIECTB B OBITY U MPAKTUYECKOMN IESTEIBHOCTH
YeJI0BEKa;

[12 ymeTh BBISIBIIATH XapaKTEpHbIE MPU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX
IIOHSATHHN, IPUMEHATH COOTBETCTBYIOIINE MIOHATHUS IIPHA ONIMCAHUN
CTPOEHHMS Y CBOMCTB HEOPIraHUYECKUX U OPraHUYECKHUX BEIIECTB U UX
MIPEBPALICHUI; BBIABIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUH C
MTOHATHSAMM U NPEJACTaBICHUSMHA IPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

[13 ymeTp uCnosib30BaTh HAMMEHOBAHUS XUMUYECKUX COCTMHEHUIN
MEXIYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIAJTHON XUMUU U
TPUBHAIIbHBIC HA3BaHUS BAKHEUIITNX BEIIECTB (ITUJICH, alleTHIICH,
rIMLepyH, penosn, hopManbaerui, yKkCycHasi KUCIO0Ta, IIIHIUH, YTrapHbIi
ra3s, yrieKuciblil ra3, aMMuak, raieHasl U3BeCTbh, HeralieHasi U3BeCTb,
MUTHEBAs COJA U IPYT'HX), COCTABIATH POPMYIIbI HEOPTraHUUECKUX U
OpraHMYECKUX BEIECTB, ypPaBHEHUS XUMUYECKUX PEAKIHM, 0OBACHATD
MX CMBICIT; TOATBEPKIATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMHU U 3aIIUCAMU YPAaBHEHUI
XUMUYECKUX PEAKIUI;

114 YMETh YCTaHaBJIWBATh IMMPUHAAJICKHOCTD N3YYCHHBIX HCOPIraHNMYCCKUX
" OPraHUYCCKUX BCUICCTB K OIPCACIICHHBIM KJIaCCaM U I'pyIIIlaM
CO@ﬂHHCHHﬁ, XapaKTCpU30BaTb UX COCTAB U Ba)KHEHIIINE CBOﬁCTBa;
OIIPCACIIATh BUAbl XUMHWYCCKHUX CBsA3el (KOBaJ'IeHTHaSI, HMOHHAas,
MCTAJLNIMYCCKaid, BOI[OpOI[HaH), THUIIbI KPUCTAJUINYCCKHUX PCIICTOK
BCIICCTB, KJ'IaCCI/I(l)I/II_[I/I]I)OBaTB XUMHUYCCKHUEC PCAKIINU;

115 C(pOpMHpOBaTB MNpEACTaBJIICHUA: O MAaTCPUAJIIBHOM CANHCTBC MHpPA,
3aKOHOMCPHOCTAX U TO3HABACMOCTU SIBIICHUI IprUpoOaAbI; O MECCTC U

BelllecTsa.

MK 4.5. BnageTb npuémamu
TeXHWKN 6e3onacHocTu.




S3HAYCHHUU XMMHUHU B CUCTECMEC €CTCCTBCHHLIX HAYK U €€ POJIK B
o0ecreyeHnr YyCTOWYMBOTO PAa3BUTHUS YETIOBEUECTBA: B PEIICHUHN
poOJIEM SKOJIOTHIECKOH, SHEPTeTUIECKOH 1 MHUIIEBOM O€30MaCHOCTH, B
Pa3BUTHH MCIUIUHBI, CO3IaHNH HOBBIX MAaTCPHUAJIOB, HOBBIX HCTOYHHKOB
OHCPIYH, B o0ecrieueHnun PalrOHaJIBbHOI'O MPpHUPOAOII0JIb30BaHMs, B
(hopMHUPOBaHHH MUPOBO33PEHUS U OOIICH KYJIBTYpPHI YEJIOBEKA, a TAKIKE
9KOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpeae;

[16 BnageTh CUCTEMOM XUMUYECKUX 3HAHUH, KOTOPasi BKIIFOYAECT:
OCHOBOTIOJIATAfOIINE TIOHATHS (JIOTIOJHUTEIBHO K CHCTEME TIOHITHI
0a30BOTO YPOBHS) - U30TOTIBI, OCHOBHOE U BO3OY)K/ICHHOE COCTOSTHHE
aToma, TMOpHIM3alys aTOMHBIX opOuTaneit, xumudeckas cBsizb (" "u "",
KpaTHBIE CBSI3H), MOJIIPHAs KOHIIEHTPAIHS, CTPYKTypHas popMyIa,
n3omepus (CTPYKTypHasi, TeoOMeTprudecKas (IIUC-TpaHC-U30MEepHs), TUITBI
XUMHYECKUX peakluil (roMo- U TeTeporeHHbIe, 00paTUMBbIE U
HEOOpaTUMbIE), paCTBOPHI (MCTUHHBIE, TUCTIEPCHBIC CHCTEMBI),
KpUCTAJJIOTUAPATHI, CTENEHb TUCCOLMALINY, STIEKTPOIN3, KPEKHUHT,
puUGbOPMHUHT); TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE
3HAHMUS, JIeKalle B OCHOBE MOHUMAHUSI IPUYUHHOCTUA U CUCTEMHOCTH
XMUMHYECKUX SIBJICHUM, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaIMOJIEKYJISIPHOM YPOBHSIX;
MIPEJICTaBJICHHS O MEXaHU3MAaX XUMUYECKIX PEaKIuH,
TEPMOJIMHAMUYECKUX 1 KHHETHUECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O XUMHUYECKOM PaBHOBECHH, IUCIIEPCHBIX CUCTEMAX,
(akToNoruuecKrue CBEJCHMs O CBOMCTBAX, COCTaBe, MOTYYEHUU U
0€30MMacHOM HCIOIH30BAHUH BOKHEHIIINX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON AEATEIbHOCTU
YenoBeKa; 00X HayYHBIX MPUHIIAIIAX XUMUYECKOTO MTPOU3BOICTBA (Ha
MpUMepe MPOU3BOJICTBA CEPHOU KUCIOTHI, aMMHUaKa, METaHoJIa,




nepepaboTku HePTH);

[17 ymeTs IPOBOIUTH PACcUYETHI IO XUMUYECKHM (hopMyrnaM u
YPaBHEHHUSIM XUMUYECKUX PEAKIIHA C UCTIOJIb30BaHHEM (DPU3NIECKUX
BEJIMYUH (Macchl, 00beMa ra3oB, KOJUYECTBA BEIIECTBA),
XapaKTEepPU3YIOIIHNX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: PacyeThl IO
HaX0XJACHUIO XUMUYECKON (DOpPMYJIbI BEIIECTBA; PACUEThl MACChl
(oObeMa, KoJTMYeCcTBa BEIIECTBA) MPOIYKTa PEAKIINH, €CIIM OJHO U3
HWCXOJHBIX BEUIECTB JAHO B BUJIE PACTBOPA C ONPEACIICHHON MacCOBOM
J0JIel paCTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH);
pacueTsl MacCOBOM UM 0OBEMHOM JI0JIM BBIXOJA MIPOIYKTA PEaKIIH;
pacdeTsl TerIoBoro 3G dekra peakinii, 00beMHBIX OTHOIIICHU Ta30B;

[18 ymeTh BBIABIATH XapaKTEpHbIE IPU3HAKN U B3aUMOCBSI3b H3yYEHHBIX
MTOHATUH, TPUMEHATH COOTBETCTBYIOIIME MOHATHS IPU ONTMCAHUU
CTPOEHUS U CBOMCTB HEOPTAHUYECKUX U OPraHMYECKUX BEIIECTB U UX
IIPEBPALEHUH; BBIABIIATH B3AUMOCBA3b XUMUYECKUX 3HAHUU C
MOHATUSAMH U IPEJCTABICHUAMH JAPYTUX NIPEIMETOB 1JIs OoJiee
OCO3HAHHOTO MOHUMAaHUS U OOBSICHEHUS CYLIHOCTH MAaTepHaIbHOTO
€IMHCTBA MUPA; UCIIOJIb30BaTh CHCTEMHBIE XMMUYECKNE 3HAHUS VIS
OOBSICHEHUS U IPOTHO3UPOBAHHUS SIBICHUMN, UMEIOIIHNX
€CTECTBCHHOHAYUYHYIO IPUPOLY;

I19 ymeTs Mcnos1b30BaTh HAMMEHOBAHUS XUMUUYECKUX COCIMHEHUN
MEXJIyHapOJAHOTO CO03a TEOPETUUECKON U MPUKIAJHONW XUMUU U
TPUBHAJIbHBIC HA3BAHUS BEILECTB, OTHOCSIIUXCSA K U3yYEHHBIM KJIaccaM
OpPraHMYECKUX U HEOPraHMUECKUX COEAMHEHUI; NCII0Ib30BaTh
XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBICHHS (POpMYIT HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILICHHBIX
U CKENEeTHbIX) (HOpMYIT OPraHMUECKUX BEIIECTB; COCTABIATh YPaBHEHUS
XMMHMUYECKUX PEAKLIUN U PACKPBIBATh UX CYIIHOCTb: OKUCIUTEIBHO-




BOCCTaHOBUTEJIbHBIX PEAKIMI IOCPEACTBOM COCTABJIEHUSI 3JIEKTPOHHOTO
OanmaHca 3TUX PEaKIUii; peakiuii MOHHOTO 0OMEHa MMyTeM COCTaBJICHHS
UX MOJHBIX U COKPALICHHbIX MOHHBIX YPAaBHEHUN; peaKkMil ruapoian3a,
peakuuii KOMIUIEKCO0Opa30BaHus (Ha IpUMepe T'MIPOKCOKOMILIIEKCOB
LMHKA U QJIFOMHHMSL); TOATBEPXKIaTh XapaKTEPHbIE XUMUYECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOLUIUMU IKCIIEPUMEHTAMU U 3aIUCIMU
YPAaBHEHUN XUMUYECKUX PEAKIIHI;

I110 ymeTp Kki1accupupoBaTh HEOPraHMUECKUE U OpraHUYecKue
BEIIECTBA M XMMHYECKHE PEAKIINH, CAMOCTOSITEIIHHO BRIOUPATH
OCHOBAHHUS ¥ KPUTEPUH JUTSI KITACCH(DUKAIINT H3yTaeMbIX XUMHUECKUX
00BEKTOB; XapaKTEPH30BaTh COCTaB M B)KHEUIIINE CBOKWCTBA BEIECTB,
MIPUHAIISKAIINX K OMPEICIICHHBIM KJIacCaM U TPYIIaM COeTUHEHUN
(TIpocThIe BEmIeCTBA, OKCHUIBI, THIPOKCHIBI, COJIH; YTIIEBOAOPOIHI,
MPOCTHIC A(UPBI, CIUPTHI, (HEHOJIBI, aTbACTU b, KETOHBI, KAPOOHOBHIE
KHCJIOTBI, CJIOKHBIE 3(UPBI, )KUPBI, YTIIEBObI, aMHUHbBI, aMUHOKHUCIIOTHI,
OeJK1); MPUMEHATh 3HaHUS O COCTaBE M CBOMCTBAX BEIIECTB IS
AKCIEPUMEHTAIbHOU MPOBEPKU MMIIOTE3 OTHOCUTENHHO
3aKOHOMEPHOCTEH MPOTEKAHUsI XUMUYECKUX PEeaKIHi 1
MIPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYILIECTBICHUS;

[111 ymeTs noaTBEpK1aTh HA KOHKPETHBIX IPUMEPAX XapakTep
3aBUCHUMOCTH PEaKIIMOHHOW CIOCOOHOCTH OPraHU4YeCKUX COeTMHEHUH OT
KpaTHOCTHU W TUIA KOBaJIeHTHOU cBs3M ("'curma" u "mu'"), B3aMMHOTO
BJIMSIHUSI aTOMOB U I'PYII aTOMOB B MOJIEKYJaX; a TAKXKE OT
O0COOCHHOCTEH peanu3aly pa3IndyHbIX MEXaHU3MOB MIPOTEKAHUS
peaxkuui;

I112 ymeTh xapakTepu30BaTh MEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXXJICHHOM COCTOSTHUHM) U HOHOB XUMHUYECKUX
anemeHTOB | - 4 nepuonos Ilepuoauueckoit cucremsl /.M. Menneneena




Y UX BaJICHTHBIE BO3MOXKHOCTH, UCTIONB3Yys moHsTus "'s", "p", "d-
AIIEKTPOHHBIE" OPOUTAIH, PHEPTETHUECKUE YPOBHH; OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKUX JIEMEHTOB U
00pa3yeMbIX UMH COCTMHEHUH 110 TIEPUOIaM U TPYIIIaM;

[113 ymeTh naaHUpPOBATh U BBIOJHATH XUMUYECKUN IKCIIEPUMEHT

(mpeBpaleHnst OpraHMuECKUX BEIIECTB [IPU HarpEeBaHUH, TIOJIyYEeHHE
ATHJIEHA U U3yYEHHUE €r0 CBOWCTB, KAUECTBEHHbIE pEaKUu Ha
albJIerU/Ibl, Kpaxmall, yKCYCHYIO KUCIJIOTY; JeHaTypauus OeNKoB Mpu
HarpeBaHUH, [IBETHbIE PEaKIUU OCJIKOB; MPOBOJUTH PEAKIIMU HOHHOTO
oOMeHa, orpeneNsTh CpeAy BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIINU
Ha cynbdar-, KapOoHaT- ¥ XJIOPU/I- AaHUOHBI, HA KATHOH aMMOHWUS;
pelarh 3KCIepUMEHTAIIBHBIC 3a7]a4M TI0 TeMaM "MeTtaisl" 1
"Hemetannsl") B COOTBETCTBHH C MPaBUJIaMU TEXHUKU OE€30MIaCHOCTH IMPH
oOpaleHny ¢ BeIeCTBaMU U J1ab0paTOPHBIM 000PYI0BaHUEM;
MIPEJICTaBIATh Pe3yJIbTaThl XUMHUYECKOIO SKCIIEPUMEHTa B (hopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuil U (opMyIHpOBaTh BHIBOABI Ha
OCHOBE 3THX PE3YyJbTATOB;

[114 ymeTh aHaNU3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO, TOTYIaeMyI0 U3
Pa3HbIX UCTOYHUKOB (CpPEeACTB MaccoBoii nHpopMaluu, cetb HTepHeT u

Ipyrue);

[115 BnageTh OCHOBHBIMH METOJaMH Hay4YHOTO MO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUM (HaOII0IeHe, N3MEpPEHHE, SKCTIEPUMEHT,
MOJETUPOBAHUE);

I116 ymeTb MpoBOAUTH pacueThl IO XUMUUECKUM (popMmynam
YPaBHEHUSAM XUMUYECKUX PEAKIMHA C UCTI0JIb30BaHUEM (PU3NUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI:

OK 02. Ocy1iecTBasiTh MOUCK,
aHaJIN3 U UHTEPIPETAIHIO
uHpopMaru, HeoOX0MMOM JTst
BBITIOJTHEHHMS 3a]1a4
poeCCUOHANBHOM e TETLHOCTH

I1K 1.4 PaboTaTth ¢ XUMHUYECKUMHUA
BEIIIECTBAMH B 00OPYIOBAHUEM C
cOOJII0ICHUEM OTPACIIEBBIX HOPM U
JKOJOTHYECKOM 0€30IIaCHOCTH

MK 2.2 MpoBoanTb Ka4eCTBEHHLIN
N KONMYECTBEHHbI aHanns
HeOopraHN4ecKnX 1 opraHnyecKnx
BELLECTB XMMUYECKMMU 1 PUNKO-
XUMUYECKUMIN MeToaaMn

MK 4.3. Onpegendatb ousndeckmne
U XMMUYECKMNE CBOMNCTBA
BellecTBa.

MK 4.5. Bnagetb npuémamm
TeXHUKN 6e3onacHoOCTH.

JIP 7. Oco3Haromuii NpuopUTETHYIO
LIEHHOCTb JJMYHOCTH YEJIOBEKA;
YBa)KaroOIIUN{ COOCTBEHHYIO U UYXKYIO
YHUKQJIBHOCTD B PA3IUYHBIX
CUTYyalusX, BO Bcex (popmax u BUaax
JeSITeIbBHOCTH




Macchl, 00beMa (HOpMalIbHbIE YCIIOBUS ) Ta30B, KOJMUECTBA BEILIECTBA;
HCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS PEIICHUI B
KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

[117 ymeTb caMOCTOATENBHO TUIAHUPOBATH U IPOBOJAUTH XUMUYECKUI
AKCIIEPUMEHT (MTOTYYCHHE U U3YUYE€HHUE CBOMCTB HEOPTAHUYECKUX U
OpPraHUYeCKUX BEIIECTB, KAUECTBEHHBIE PEAKIIH YTIIEBOI0POIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOCOACPIKAIINX OPraHUYECKUX BEIECTB,
peleHe SKCIepUMEHTAIbHBIX 331a4 110 PaciO3HaBAaHUIO
HEOPraHWYECKUX U OPTaHUIECKUX BEIIECTB) C COOOICHNUEM TTPABHUIT
0€e30MacHOTo 00palleHus C BEIeCTBaMU U J1JaOOPaTOPHBIM
obopynoBaHueM, GOPMYIHPOBATH LIEIN HCCIECAOBAHNUS, TPEAOCTABIIATH B
pa3nu4yHOi (popMe pPe3ylIbTaThl IKCIIEPHUMEHTA, aHATM3UPOBATh U
OLIEHMBATH UX JOCTOBEPHOCTD;

IT18 ymeTph OCyIIECTBIATH LETE€HANPABICHHBIN TOMCK XUMHUYECKOU
nH(pOpMaIIUK B pa3IMYHBIX UCTOYHUKAX (Hay4IHAst U yIeOHO- HayIHAs
IuTepaTypa, CpecTBa MaccoBoi nHpopmaluu, cetb MIuTEpHET 1
Ipyrue), KpUTUYECKU aHAIM3UPOBaTh XUMUYECKYI0 HH(OPMALINIO,
nepepadbaThIBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUH C ITOCTABIICHHOM
y4eOHOM 3a1auei;

I119 BnageTh cucTeMOli 3HAHUK O METO/IaX HAYYHOTO TIO3HAHMUS SBJICHUIN
MIPUPO/IbI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX U YMEHUSIMHU
MIPUMEHSTH 3TH 3HAHUS TPH SKCIICPUMEHTAIIBHOM HCCIICI0BAaHUU
BEIIECTB U I OOBSICHEHNS XUMHUUECKHUX SIBJICHUN, MIMEIOIIUX MECTO B
MPUPOJIE TPAKTUYECKON NEATEIHHOCTH YEIOBEKA U B TOBCETHEBHOM
JKU3HU,

1120 YMCETH IUIAHUPOBATHL U BBITIOJIHATH XUMHUYECKUU SKCIICPUMCHT

OK 04. PaboTtaTh B KOJUIEKTUBE U

JIP 7. Oco3Haromuii IpuOPUTETHYIO




(TIpeBpallleHHst OPraHMYeCKUX BEIIECTB MPU HarpeBaHUU, MOJy4YEHUE
STUJICHA U U3yUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMHU Ha
QJIBJICTHJIBI, KpaxMall, YKCYCHYIO KUCIIOTY; JeHATypaIus OCIKOB IpH
HarpeBaHUU, IIBETHBIE PEAKIIUU OCJIKOB; IPOBOIUThH PEAKIIMHA HOHHOTO
oOMeHa, oIpeIeysaTh CPEAY BOJAHBIX PACTBOPOB, KAYSCTBECHHBIC PEAKIINH
Ha cyibdaT-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHMS; peIaTh
AKCIIEpUMEHTAJIbHBIE 3a/1a4u 110 TeMaM "Metamisl" u "Hemeramns") B
COOTBETCTBHUU C TIPABHJIAMH TEXHUKH 0€30TaCHOCTHU MPHU OOpaIICHUH C
BEIIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM; TIPEICTABISATH
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTA B JOpMeE 3alTUCH YpaBHEHUM
COOTBETCTBYIOIINX PEAKIUi U POPMyTUPOBATH BEIBOJIBI HA OCHOBE ITHX
pe3ynbTaToOB;

[121 ymeTh caMOCTOSATENBHO MJIAHUPOBATh U MPOBOJUTH XUMHYECKUI
HKCIIEPUMEHT (TIOJIy4YeHHE U U3y4EeHUE CBOWCTB HEOPraHUYECKUX U
OPraHMYECKUX BEILECTB, KAYECTBEHHBIE PEAKIIMH YIJIE€BOIOPOAOB
Pa3IMYHBIX KJIACCOB U KMCIOPOACOAEPKAIUX OPraHUYECKUX BEIIECTB,
pEIIeHNE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 PACIIO3HABAHUIO
HEOPraHM4eCKUX U OPraHUYECKUX BEIIECTB) ¢ COOMIOCHNEM PaBUII
0e301acHOro 00pallleHus C BELleCTBaMH U J1a00PaTOPHBIM
o0opynoBanueM, (opMyaMpoBaTh LEJIN UCCIEIOBAHNUS, IPEIOCTABIATH B
pa3nuyHOi opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTH;

KOMaH1e, 3PPEKTUBHO
B3aUMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJIUEHTAMHA

[IEHHOCTh JITMYHOCTH YEIIOBEKA;
YBaXKAIOIIHUNA COOCTBEHHYIO M UYXKYIO
VHUKIBHOCTD B PA3IMYHBIX
CUTYyaIUsX, BO BceX (popmax u BUAAX
JIESTCIIbHOCTH

[122 chopmupoBaTh MpeACTaBICHUS: O XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHHMA
MPHUPOBI, B POPMUPOBAHUM MBIIICHUS U KYIbTYPhI TUYHOCTH, €€
(GYHKIMOHATBLHON TPaMOTHOCTH, HEOOXOMMOM JUIs peleHHs
MPAKTUYECKUX 3a/1a4 U HKOJIOTHUECKH 000CHOBAHHOTO OTHOLICHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHON CpENE;

OK 07. ConeiicTBOBaTH
COXpaHEHUIO OKPYKarolel Cpepl,
pecypcocOepexeHuto, 3PPeKTUBHO
JIEHCTBOBATh B YPE3BbIUANHBIX
CUTYyALUSIX

[IK 1.4 PaboraTh ¢ XUMUYECKUMU

JIP 10. 3a0oTsuuiics o 3amure
OKpY)Karollen cpeibl, COOCTBEHHON 1
qyK0i 0€30ITaCHOCTH, B TOM YHUCJIE
upoBoi




[123 ymeTh coOmoaaTh MpaBmUiia SKOJOTHYECKH 1IeIeco00pa3Horo
IIOBCJACHUA B 6bITy n TPYI[OBOﬁ ACATCIIbHOCTHU B LECIAX COXPAaHCHHUA
CBOETO 3/10POBBS U OKPYXKAIOLIEH IPUPOJHOMN CPEbl; YUUTHIBATh
OITaCHOCTb BOSIICfICTBPI?I Ha )KUBBIC OpraHU3MBbI OIIPCACIICHHBIX BCUICCTB,
IIOHHUMasi CMBICJI II0OKa3aTCJIsz HpeI{eJ’IBHOf/'I HOHYCTHMOﬁ KOHLCHTpALUH,

[124 ymeTh nporHO3MpOBaTh, AaHATU3UPOBATH U OLIEHUBATH C MO3ULIUN
JKOJIOTHYECKOH 0€3011aCHOCTH MOCIEACTBHUSA OLITOBOU U
MIPOU3BOJICTBEHHOM JCSATEIHHOCTH YEJIOBEKA, CBA3AHHOU C TepepadOTKOM
BEIIECTB; UCMOJIb30BaTh MOJTYYECHHbIE 3HAHUS ISl IPUHATUS TPAMOTHBIX
pelieHnid mpodsieM B CUTYaIUIX, CBSI3aHHBIX C XUMUEH;

[125 ymeTp 0co3HaBaTh ONACHOCTBH BO3/ICHCTBUS HA JKUBBIE OPTraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, IOHUMas CMBICIT TIOKa3aTels MpelebHON
JOTYCTUMON KOHIEHTPAIUH, U MOSICHATh Ha MIPUMEpPax CIOCOOBI
YMEHBUIEHUS U MPEIOTBPAILIEHUS UX BPEAHOTO BO3JIEHCTBUS HA
OpraHu3M 4YeJIOBEeKa.

BEI[ECTBAMH U 000PYIOBaHHEM C
COOIIIOJICHHEM OTPACIIEBBIX HOPM H
HKOJIOTHYECKOH 0€3011acHOCTH

MK 4.5. BnageTb npuémamu
TeXHUKN 6e3onacHocTu.

1.5. PekomeHayemoe KOnM4ecTBO YacoOB Ha OCBOeHUe NporpaMmbl y4e6HOM AUCLUNNUHDI:

ob6bem obpaszoBaTenbHOM Harpy3kn — 724aca, B TOM YUCTIE:

y4yebHoM Harpysku BO B3auMOAENCTBUM ¢ npenodasatenem — 70 vaca,;

camocCToATENbHON paboThl obyvatowerocsi — 24aca.




2. CTPYKTYPA U COQEPXXAHUE YYEBHOW AUCLMMNITUHbI

2.1. O6bem yyeb6HOM AUCLUNIIMHBLI U BUAbI y4eO6HOM paboThl

Bua yye6HoM paboThl O6Bbem B yacax
O61bem obpasoBaTenbHOM NporpamMmbl AUCLUMIINHBI 72
OcHoBHOe coaepxaHue 70

BT. Y.

TeopeTnyeckoe obyveHme 30
nabopaTopHble N NpaKTUYECKNE 3aHATUS 38
CamocTtosaTenbHas paboTta 2
MpomexyToyHas atrectaumsa (aMddepeHUNPOBaHHbIN 3a4eT) 2




2.2. TemaTM4eckun nnaH n cogepxxaHue yye6Hon aucumnnuibl OY[.12 Xumua

anMeHoBaHue CopepxaHue yyebHoro matepuana (0CHoOBHOe U NpodpecCUoHanLHO-OpUEHTUPOBaHHOE), O6bem | Dopmupyembie
pa3fenoB U Tem nabopaTopHbie U NpakTu4YecKkue 3aHATUA, NPUKNagHON MoayIb YyacoB | KOMMeTeHUuUMn
1 2 3 4
OcHoBHOe cogepXxaHue 72
Paspen 1. OCHOBbI CTPOEHUSA BellecTBa
Tema 1.1. OcHoBHOe cogepxaHue 6 OK 01, J1P4,
JIP7, NT1- NT3,
CtpoeHue TeopeTnyeckoe oby4yeHume. 2 1. M. M2
aToMOB MY1
XUMUYECKMX CoBpemMeHHast Mogenb CTPOeHUs aToma. SNEKTPOHHast KoHdUrypauusa atoma. Knaccudnkaumss XMMmU4eckux
3NEeMEeHTOB U 3MEeMEeHTOB (s-, p-, d-anemeHTbl). BaneHTHble 3MeKTpoHbl. BaneHTHOCTb. 3nekTpoHHas npupoaa 5
npupoaa XUMUYECKON CBA3W. DNeKTpooTpuuaTenbHOCTb. KoBaneHTHas CBA3b, ee pa3HOBUOHOCTU U MEXaHU3Mbl
XUMUYECKOI obpa3zoBaHus (06MeHHbIN 1 JOHOPHO-aKLUEenTopHbIN). MloHHaa cBsasb. MeTannuyeckas CBs3b.
CBA3U
MpakTnyeckasn paboTta
PelueHne npakTnyecknx 3agaHuii Ha COCTaBNEHNE ANEKTPOHHO-rpadnyecknx popmyn anemeHTos 1-4
nepvoaos.
PelueHne 3agaHuin Ha UCMNONb30BaHNE XMMNYECKON CUMBOSMKA N HA3BaHUA COeANHEHUI MO HOMEHKNaType 4
MEeXOYHapOAHOro Cok3a TeopPeTUYECKOM U NPUKNAAHON XMMUX U TPUBMATbHbBIX HA3BaHUI 41151 COCTaBNeHNs
XUMUYECKMX (POPMYN ABYXaTOMHbIX COeAMHEHN (OKCUO0B, CyNbUaOB, TMAPUAOB U T.M.) U APYTUX
HeopraHM4YeCcKkUx CoOeaNHEHNIN OTAENbHbIX KIAacCOB.
Tema 1.2. OcHoOBHOe coagepxaHue 2 OK 01, OK 02,
. JIP4, NP7, NT1-
|_|epI/IO,D,VI'-Ie60KVIVI TeopeTtnyeckoe obyyeHue 0 NT3, NH1, M1-3,
3aKoOH 1 Tabnuua )
Mpaktnyeckas paboTa 2 Mi1-4, M1,

a.n.




MeHpeneesa

Mepuoanyeckasn cuctema xummdecknx anemeHtoB .M. Mengeneesa. duandeckuii cmbicn Nepmnognyeckoro
3akoHa [.1N. MeHgeneeBa. 3aKOHOMEPHOCTN M3MEHEHUSA CBOMCTB XMMUYECKNX dNEMEHTOB, 0Opa3syemMblx
UMW NPOCTbIX U CITOXHbIX BELWECTB B COOTBETCTBUMN C NONOXEHNEM XUMNYECKOrO 3fieMeHTa B
Mepuogundeckom cucteme. MnpoBosspeHyeckoe U HaydHoe 3HaveHue Nepuogmnyeckoro 3akoHa [.U.
Mengeneesa. NporHoabl [1.1. MeHaeneeBa. OTKPbITUE HOBbLIX XMUYECKUX 3NTIEMEHTOB.

PelueHne NpakTMKo-opneHTMPOBaHHbLIX TEOPETUYECKNX 3a4aHWUI HA XapakTepnsaumo XMMNUYECKNX
anemeHToB «MeTannuyeckne / HemeTannM4yeckne CBOMCTBA, 3NEKTPOOTPULIATENBHOCTbL U CPOACTBO K
ANEKTPOHY XMMUYECKUX INIEMEHTOB B COOTBETCTBUE C UX ANEKTPOHHBIM CTPOEHUEM U MOMOXEHNEM B
nepuoanyeckon cucteme xmummnieckux anemeHtos .M. MeHgeneeBa».

My3

Paszpen 2. Xumunyeckne peakumm

Tema 2.1. Tunsbl
XUMUYECKNX
peakuunn

OcHoBHOe copepxaHue

TeopeTnyeckoe obyueHue.

Knaccudmkaumsa n Tunbl XUMUYECKUX peakumin C yHacTUeM HeopraHMYeckmx BeLLecTs. KonnyecteeHHble
OTHOLIEHUSA B XUMUU. OCHOBHbIE KONMMYECTBEHHbIE 3aKOHbI B XMW U pacyeThbl N0 YPaBHEHUSIM XUMUYECKNX
peakumi. Monb Kak eaMHMLa KonnyecTea Bellectsa. MonsipHast Macca. 3akOHbl COXpaHEHUS Macehl U
3Hepruun. 3akoH Aoragpo. MonsipHbin 06bem raso. OTHOCUMTENbHAsA NNOTHOCTbL ra30B.

Peakumun komnnekcoobpas3oBaHus C y4acTUEM HEOPraHNUYeCKUX BELLECTB (Ha NpUMepe rmapoKCOKOMMIEKCOB
LUMHKa W antoMUHNS).

MpakTnyeckasn paboTta

CocTtaBneHne ypaBHEHUI peaKkLmii COEAUHEHUS, Pa3noXeHUsl, 3ameLleHusl, obMeHa. YpaBHEHNS peakumm
ropeHusi, MOHHOro obMeHa, OKUCIEHNA-BOCCTAHOBMNEHMS.

PacyeT KONMYeCTBEHHbIX XapaKTEPUCTUK MCXOAHbIX BELLIECTB 1 NPOAYKTOB peakumun. PacyeT
KONMUYECTBEHHbIX XapaKTePUCTUK NPOAYKTa peakumm COeIMHEHNs], eClu OJIHO U3 BELLECTB AaHO B U30bITKe
n/vnu coaepXxut npumecu. PacyeT MaccoBol nnm 06bEMHON 0NN BbIXOA4a NpoAyKTa peakumy coeavHeHns
OT TEOPETMYECKM BO3MOXHOrO. PacyeT 06 beMHbIX OTHOLLEHWIA ra3oB. PacyeT macchl (06beM, KONMYECTBO
BELLEeCTBa) NpoAdyKTa peakumm, ecrni o4HO 13 BELLECTB JaHo B BuAe pacTBopa C onpeaeneHHoM MaccoBoi

OK 01, JTP4,

NT1-NT3, M5-7,
M5, M4, MY4
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[lonel pacTBOPEHHOrO BELLEeCTBa.

YpaBHeva oKkucrneHnsa-socctaHoBneHusi. CteneHb okucrneHns. OKMCnuTenb N BOCCTAaHOBUTENMb.
OKncnnTenbHO-BOCCTAaHOBUTESTbHbIE peakunn B npupoae, npon3soaCcTBeHHbIX nNpoueccax n
XKn3HepeATesibHOCTU OPraHM3MoB. OKMCnINTENBHO-BOCCTAHOBUTENbBHBLIN NOTEHUMan cpenbl. CocTtaBneHue u
ypaBHUBaAHNE OKUCITUTESNIbHO-BOCCTAHOBUTENbHbIX peaKLu/uZ MeTO4OM 3NMEKTPOHHOIo OanaHca. TunnyHble
HeopraHmn4yeckmne oKncrnmTennm n BOCCTaHOBUTENN. 3HeKTpOJ'II/I3 pPacTBOpPOB 1 pacniaBoB conen.

Tema 2.2. OcHoBHOe cogepxaHue OK 01, P4,
OnekTponuTuyeck
as auccoumMaLms U TeopeTuyeckoe oby4yeHue. Ypok-ceMuHap. NT1-NT3, N6-9,
WNOHHbIN 0BMeH — - M3, MA5-7,
Teopusa anekTponuTuyeckon guccounaummn. Peakumm noHHoro obmeHa. CoctaBneHme peakumi MOHHOIo MY4
obMeHa nyTem COCTaBMNEHMSI UX MOJSHbIX M COKPALLEHHbIX NOHHbLIX YPaBHEHWN.
Mmpponuna conen. 3HayveHne rmaponmsa B bruonormyeckmx 0bmMeHHbIX npoueccax. [NpumeHeHne rmgponunsa B
NPOMbILLSIEHHOCTM.
Na6opaTopHasa paboTa
NabopaTopHas pabota «Peakumu rugponuaay.
WccnepoBaHne cpenpbl pacTBOpPOB corer, 00pa3oBaHHbIX CUITbHBIMU 1 CrlabbiMM NPOTONUTAMM, U NX peakunin
C pacTBopamu wernoun n kapboHata HaTpmsa. CocTaBneHne peakumi rmaponmnsa conen.
Pas3pen 3. CTpoeHuMe n CBONCTBA HEOPraHM4YeCKNX BeLecTB
Tema 3.1. OcHoOBHOe cogepxaHue OK 01, OK 02,
Knaccndukaums,
HOMEHKIaTypa v TeopeTnyeckoe obyyeHue. Ypok-ceMmHap. JIP4, JIP 7,
CTpO€EHne —
He?)praqueCKMx MpeameT HeopraHMyeckon XuMun. B3anmocssiab HeopraHnyeckux BeLecTs. Knaccudukaums nT- nTs,
HeopraHn4eckmx BeLlecTB. [pocTbie n crioxHble BellecTBa. OCHOBHbIE KNAcChbl CIIOXHbIX BELWEeCTB (OKCuapl,
BELLECTB JTH1, M14-16,

rmapoKcuabl, KNCNoThbl, conn). HoMeHknaTypa n Ha3BaHWe HeopraHMYeCKUX BELLECTB UCX0OHA N3 UX
XUMMYeckon hopMyIibl U COCTaBNEHNE XUMNYECKON hopMyIibl UICXOOA N3 Ha3BaHUA BeLlecTBa Mo
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MemyHaponHoﬁ nnn TpMBMaHbHOVI HOMEHKNnaTtype.

Me>|<M0ne|<ynﬂpr|e B3aMMOOENCTBUA. KpVICTaJ'IJ'IOFI/ID,paTbI. AFpeFaTHbIe COCTOAHUA BELLECTBA.
KpI/ICTaJ'IJ'II/I‘-IeCKMG n aMOpCbele BellecTBa. Tunbl KPUCTarnmmyeCkmnx peLueTok (aTOMHaﬂ, MoneKkynapHas,
MOHHaA, MeTaJ'IJ'II/I‘-leCKaﬂ). 3aBNCMMOCTb d)VI3I/I‘-IeCKI/IX CBOWCTB BellecTBa OT T1na KpVICTaJ'IJ'II/I‘-IeCKOIZ
peLeTKA. rlpl/l‘-II/leI MHOFOO6pa3VIF| BeLlEeCTB.

COBpeMeHHbIe npeacrtaBneHnda O CTpOeHUU TBepdblX, XUOKAX WU Fa3006pa3HbIX BewecTB. Kngkne
KpucTtannsbl.

M2, MU3, MY4

MpakTmyeckasn paboTa 2
PeweHne 3agay Ha pacyeT MaccoBOW JOMM (MacChbl) XMMUYECKOro afieMeHTa (CoedMHEHMUs1) B MoJekyne
(cmecwm).
PeweHne npaktnyeckux 3agaHui Mo Knaccudukauuvu, HOMEHKNaType W  XUMWUYecKuMm dopmyram
HeopraHM4YeckMx BELLECTB PasfMyHbIX KNaccoB (HasbiBaTb M COCTaBMSATb POPMYIibl XMMUYECKUX BELLECTB, 5
onpeaensaTb NPUHAANEXHOCTb K Knaccy).
NCTOUHMKM XuMumyeckon uHdopmaummn (HaydHast n yvebHo-HayyHas nuitepaTtypa, CpedcTBa MacCOBOM
nHpopmaummn, cetb WHTepHeT u papyrve). louck wHdOpMauMnm no HasBaHUSAM, WAeHTUdUKaTopam,
CTPYKTYPHbIM ¢hopMynam.
Tema 3.2. dusuko- | OcCHOBHOe cogepkaHue 10 OK 01, OK 02,
XUMU4eckme
cBOIiCTBa TeopeTnyeckoe oby4yeHume. 6 NP4, NP 7
HeopraHn4yeckmx —
Beu.lpecna Metannbl. Obwme usnyeckme M XuMuYeckne csBomcTBa MeTannosB. Cnocobbl nonyyeHus. 3HayeHue nm1-3, nNH1, M1-
MeTannoB 1 HEMETArIoB B NPUPOAE U XU3HEAEATENbHOCTY YernoBeka 1 opraHnamoB. Kopposus MeTansos: 2 25, MJ16, MN2-
BUbI KOPPO3UM, CNOCOBbI 3aLLMTLI METANIOB OT KOPPO3UK. 4, 51, My1
Hemetannbl. O6wime dursmyeckne n xuMmyeckme CBOMCTBa HeMeTannoB. TunuyHele cBoncTBa MeTannos |Y—
Y1l rpynn. Knaccugumkauusa n HomeHknatypa coeguHeHn HemeTannos. KpyroBopoTbl GBUOreHHbIX 3n1eMeHTOoB 2

B Npupoae.
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XuMmnyeckmne CBOMCTBA OCHOBHbIX KIaccoB HeopraHn4eckmnx seLecTB (OKCI/ID,OB, rmapokcnaoB, KUCHOT,
conenu D,p) 3aKOHOMepHOCTVI B U3BMEHEHNN CBOMCTB NPOCTbIX BELWEeCTB, BOOAOPOAHbIX coeaMHEHNI,
BbICLLNX OKCMAOOB U TMOPOKCNOOB.

MpakTn4yeckan paboTta

CocrtaBneHnune ypaBHeHI/II7I XUMUYECKNX peaKLI,I/IIZ C ydacTtuneM npocCTbIX N CIOXHbIX HEOPraHM4YeCKnxX BeleCTB:
OKCuMaoB mMeTasnnoB, HemMmeTaruioB u aMCbOTeprIX ANemMeHToB; HeopraHn4eckKmx KUCIOT, OCHOBaHUN ¥
aMCbOTeprIX rmapoKkcnaoB, HeopraHN4YeCKnxX conemn, XapaKkTepunsyrwmnx nx CBOWCTBA.

PelueHne NpaKkTUKO-OPUEHTUPOBAHHBLIX TEOPETUYECKUX 3a4aHUN Ha CBOWCTBA U MNOSy4YeHne HeopraHU4YecKmnx
BELLEeCTB.

Na6opaTopHasa paboTa

JTabopaTtopHasa pabota «CBonCTBa METanNNoOB 1 HEMETASNIOBY.

MccnepgoBaHne  om3nyeckMX WM XMMUYECKUX  CBOWCTB  MeTannoB UM HemeTansoB. PelweHne
3KCNepuMeHTarnbHbIX 3adady Mo CBOMCTBaM XWUMWYECKMM CBOWCTBAM METajfiIoB W HEMeTannoB, Mo
pacno3HaBaHWUIO N NOSTYYEHUIO COEANHEHN METANOB U HEMETAaroB.

Tema 3.3.
NpeHtudunkaumsn
HeopraHu4ecKux
BelecTB.

OcHoOBHoOe coaepxaHue

Na6opaTopHasa paboTa

JTabopatopHas pabota«MaeHTUdUKaLmMss HEOPraHMYECKNX BELLECTBY.
PelleHne akcnepMMeHTanbHbIX 3a4ay Mo XMMUYECKUM CBOWCTBaAM MeETasnfioB U HeMeTansnos, Mo
pacrno3HaBaHMWIO N NOMYYEHNIO COEAMHEHWUA METanI0B U HEMETAINOB.

NoeHTndpurkauma HeopraHMYeCKNX BELLECTB C UCMOSb30BaHNEM UX PU3UKO-XUMUYECKUX CBOWUCTB,
XapaKTepHbIXKadeCTBEHHbIXpeakunin. KauecTBeHHblepeakunmnHacynbdar-,kapboHaT-nxnopma-
aHWOHbI, HA KATUOH aMMOHMS

Mpaktnyeckas paboTa

OK 01, OK 02,
JIP4, NIP 7,

nT1-3, NH1,

M20-25, M5,

MW7, 1131-4,
My3
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PelleHne npakTMKo-OpUeHTUPOBAHHbLIX 3a4aHU U Kerc-3agay O PoSfiv HEOPraHMYeCcKom XMMUKM B pasBUTUK
MeOMUUHBbI, CO34aHMM HOBbLIX MaTepuanoB (B CTPOUTENbCTBE U Ap. OTpacnaxX NPOMbILNEHHOCTM), HOBbIX
WUCTOYHMKOB SHEPrMN (anbTepHATUBHbIE WCTOYHUKM 3HEpPrMn) B peLleHun npobrem 3KONorm4eckomn,
3HEepreTM4ecKom N N1LLLEBON Be30NacHOCTU.

Paszpen 4. CTpoeHuMe u CBOMCTBA OpraHNYeCKUX BeLLecTB

Tema 4.1 OcHoBHOe cogepxaHue OK 01, P4,
Knaccndukaums, NP7, NT1- T3,
CTpoeHMe 1 TeopeTnyeckoe obyueHue. re6-8, MI1-3,
HOMeHKIaTypa — — MW4-7, MY1
OPraHMHECKX [MosiBNeHue n pasBuTre opraHN4ecKkom XMMmMn Kak Hayku.lpegmeTt opraHnyeckon xmmmm.MecTo u

BELECTB 3HayeHne opraHN4Yeckon XMMnUmM B CUCTEME €CTECTBEHHbIX HayK.

XnMunyeckoe CTpoeHUe Kak nopsiAoK CoOeauHEHMs aTOMOB B MOJSIEKYSIE COrnacHO MX BarieHTHOCTMW.
OCHOBHblE MOSIOXKEHUSI TEOPUN XMMUYECKOrO CTPOEHUsI OpraHudecknx coeguvHeHun A.M.
byTnepoBa. YrnepogHbin CKeneTt opraHn4eckom Mosekynbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT
XMUMUYECKOTO CTPOEHMUst Mornekyn. Isomepusa n nsomepei.

lMoHATME 0 yHKUMoHanbHou rpynne. Pagukan. MNpuHumnbl Knaccudukaumm opraHM4ecknx
coeanHeHnn. MexayHapoaHas HOMeHKNnaTypa v NpUHLMNbI HOMEHKNATYPbl OpraHNYeCcKnx
coeanHeHui. NoHATHe 06 azoTcoaepXalumx coeaAnHEHUsX, BUONOrMYEeCcKkn akTUBHbIX BeLLLEeCTBax
(yrmesopax, xupax, 6enkax n gp.), BbICOKOMOSEKYNAPHbIX COEAUHEHUSX (MOHOMEp, NOSIMMEp,
CTPYKTYPHOE 3BEHO)

MpakTnyeckas pabora

HomeHknaTypa oOpraHM4eckux COeauHEHUA OTAEeNbHbIX KNaccoB (HaCbIWEeHHble, HeHacbllWeHHbIE U
apomMaTu4eckue yrneBoAopOAbl, CNUPThI, (beHonbl, anbaeruabl, KeTOHbl, KapOOoHOBbIE KWUCMOTbl U Ap.)
CocTaBneHune NorHbIX U COKPaLLEHHbIX CTPYKTYPHbIX (0OPMYS OpraHMYecKMx BELLECTB OTAENbHbIX KNaccoB,
Mcnonb3ys WX HasBaHMA MO CUCTEMATMYECKOWM HOMeHknaTtype. Pacuyetbl npoctenwen dopmynbl
OpraHu4ecKor MoreKysbl, UICXoasa U3 anemeHTHoro coctaea (B %).
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Tema 4.2.
CaoucTtBa
OpraHn4yecKmnx
coeIMHEHUN

OcHoBHoOe cogepXxaHue 10
TeopeTnyeckoe oby4yeHue. 8
PU3NKO-XMMMYECKNE  CBOWCTBA  OPraHWYEcKMX COeAMHEHWA  OTAEenbHbIX  KrnaccoB  (0COGEHHOCTM
Knaccudukaumm 1 HOMeEHKnaTypbl BHYTPM Kracca; romoniormdyeckuin psg v obwas dpopmyna; nsomepus;
dunsnyeckne CBOMCTBA; XMMMUYECKME CBONCTBA; CNOCOObLI NONyyYeHus):
— npedenbHble yrnesogopoAbl. [opeHMe MeTaHa Kak OAMH U3 OCHOBHbIX WCTOYHWMKOB Tenna B
NPOMbILLIIEHHOCTM M ObITy. CBONCTBa NPUPOOHbLIX YINEBOAOPOAOB, HAaXoXaeHe B NpUpoae N NpuMeHeHue
arnkaHos

2
— HenpegernbHble N apoMaTnyeckme yrnesogopoabl. Nonumepunsaums aTuneHa Kak OCHOBHOE HanpaBrieHme
€ro Mcnonb3oBaHus. opeHne aueTuneHa Kak UCTOYHMK BbICOKOTEMMEPATYPHOro MiamMeHn Ons CBapku U
peskn MeTanmnos,;
— Kucnopogcogepxaiwime coeanHeHns (CnupTbl U NpoCTble 3dumpbl, eHonbl, anbaermgbl N KETOHBbI,
KapbOHOBbIE KACIOTbI M X NPOM3BoAHbIe). [pakTuieckoe NpUMEHEHME STUNEHITINKONS, rnuuepuHa, deHona. 5

MpumeHeHne dopmanbaernga, auetanbgernga, YKCyCHom Knucnotbl. Mbinia kak conm BbICLWIMX KapOOHOBLIX
kmncnot. Motowme ceomncTea Mbina;

— asoTcogepxalime coeguHeHns (aMnHbl 1 aMUHOKMUCIIOTbI, Benkn).

Knaccudumkaums ©n  OCOBEHHOCTM  OpraHuYeckux peakuuin. PeakuuoHHble ueHTpbl.  Pagukansbl. 5
lMepBOHavarnbHbIe MOHATUS O TUNAX U MEXAHU3MaX OPraHNYeCKMUX peakUmi.

MpakTnyeckas paboTa 2
PelleHne Luenoyek NnpeBpaLLeHNIA HA FTEHETUYECKYIO CBA3b MEXAY KNacCamu OpPraHn4eCcknx CoeauHEeHUn ¢
COCTaBMNEHNEM Ha3BaHWI OpraHNYECKUX COeANHEHMI NO TPUBUANBHOM NN MeXayHapoaHOM 5
cucTeMaTnyeckon HoMeHknaTtype. PelleHne pacyeTHbIX 3a4ad N0 YpaBHEHUSM peakumi ¢ y4acTmem
OpraHMYeCcKnx BeLECTB.

Na6opaTopHasa pa6oTta Ne3. Bua: 6puragHo-nabopaTtopHas. 2

OK 01, OK 02,

JIP4, NP7, NT1-

T3, NH1, M14-

18, MI4, MA1-
3, My2
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JNabopaTopHas paboTta «[lonyyeHne aTuneHa n n3y4yeHne ero CBONCTB».

I'IonyquVle 3TUINeHa n3 3TaHosa B na6opaTop|/||/| N n3ydveHune ero d)msmqecmx N XMMUYECKNX CBOWNCTB.
CocrtaBneHnune peaKLl,I/II7I npuncoegnHeHna n oKUMCneHnd Ha npnmMmepe aTuneHa. PeweHune pacyeTHbIX 3aaa4y C
ncnonb3oBaHMEM NMIIOTHOCTU ra3oB NO BOAOPOAY 1 BO3AOYXY.

Tema 4.3.
OpraHuyeckme
BellecTBa B
XNU3HeaenTenbHoC
TN YenoBeka.
MponssoacTeo n
npuMeHeHne
OpraHn4yecKmnx
BELLECTB B
NPOMbILLSIEHHOCTH

OcHoOBHOe coaepxaHue

TeopeTnyeckoe obyueHue.

BrnoopraHunyeckue coegmHerus. NpumeHeHne n buonorndeckasn pons yrnesogos. OkucrneHue yrnesoaoB —
NCTOYHUK SHEPTNN XMBbIX opraHuamMoB. ObnacTtn npuMeHeHns amuHokucnoT. MNpeBpalleHns 6enkos NULLM
B opraHum3me. buonorunyeckme yHkumm 6enkoB. Bruonorndeckne dyHKUMM xupoB. Ponb opraHn4eckomn
XUMUn B pelueHuun npobnem nueson 6e3onacHOCTU.

HyknenHoBble KUCNOTbI: cocTaB U cTpoeHune. CTpoeHne Hykneotuaos. CoctaB HyknenHoBblx kucnot (OHK,
PHK). Ponb HyKneMHoBbIX KUCMOT B XU3HeAeATerNbHOCTU OpraHU3moB.

Mpon3BOACTBO OpraHMYEeCcKMX BELLECTB: NMPOM3BOACTBO MeTaHona, nepepaboTtka HedpTw. MonuatuneH kak
KPYNMHOTOHHAXHBLIA NPOAYKT XUMMYEcKoro npoussoactea. [lpumeHeHue aTuneHa. [lpov3BoacTBO U
NPUMEHEHVE kay4vyka U pPe3uHbl.

CVHTETUYECKME N UCKYCCTBEHHbIE BOMOKHA, X CTPOEHME, CBOMCTBA. [pakTuyeckoe NCNob30BaHNE BONOKOH.
CuvHTEeTMYECKME NNEHKN: N30MNALUS ANS NPOBOA0B, MeMOpaHbI 4151 ONPeCHEHWs BOAbI, 3aLMTHbIE NIEHKM Ans
aBTOMOOWNEN, NNacTbIpU, XMPYpPruyeckme noBsa3kn. HoBble TEXHOMNMOrMN AanbHEeNLWero CoBepLLEHCTBOBAHMS
NMofIMMepPHbIX MaTepuaros.

Ponb opraHM4eckol Xummm B peLleHnr npobnem sHepreTuyeckon 6e3onacHoCcTy, B pasBuTUU MeaULMHbI,
CO3[aHUM HOBbIX MaTepMarnoB, HOBbIX MCTOYHMKOB 3HEPIMN (arnbTepHaTUBHBLIE MCTOMHUKM SHEPTUN).

MpakTnyeckas pabora

PelueHve NpakTUKo-OpMEHTUPOBAHHbIX 3a4aHUI MO COCTaBINEHNIO XUMUYECKUX PeaKLuii, OTpaXKarLmx
XMIMUYECKYH0 aKTUBHOCTb OPraHM4eCcKUX COEAMHEHWUI B pasnMyHblX cpedax (MpUpoaHbIX, GUONOrMYeckux,

OK 01, OK 02,

JIP4, NP7, NT1-

T3, NH1, M16-

25, M5, M4,
J133,4, My4
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TEXHOreHHbIX).

KOHTpOHbHaﬂ CprKTypa M cBOMCTBA OpraHn4yeckmnx BeLiecTB.
paboTa 3
Pas,qen 5. KnHeTnueckue un TepMmoaAnHaMn4yeCckme 3aKOHOMEpPHOCTU NPOTEKAHNA XUMUYECKUX peaKuMﬁ
CKopocTb OcHoBHoOe cogepxaHue OK 01, OK 02,
XUMUNYeCKUNx
peakuuii. TeopeTnyeckoe obyueHue. ne4, ne7,
Xummnyeckoe J1T1-3, JTH1
paBHOBecue CKopoCTb peakumn, ee 3aBUCUMOCTb OT pasfnyHbIX hakToOpOB: NpUpoabl pearmpyrf)mmx BeLlecTB, I‘I1,6,2(;, MJ'I%,
KOHUEHTpaumMn pearvpyrowmx BeLecTB, TemnepaTypbl U Nrowaan peakumoHHOW MOBEPXHOCTU. MU3, MY3
TennoBble 3aPEKTbI XMMNYECKMX PeakLnn. JK30- N IHOOTEPMUYECKUE, peaKLmN.
Ob6patnmocTb peakumin. XMMmnyeckoe paBHOBECUE M €ro CMelleHne nog AENCTBUEM pPasfINYHbIX
(akTopoB (KOHUEHTpaLuusi peareHTOB WM MPOAYKTOB peakuuu, AaBrieHue, Temnepatypa) Aans
CO3aHuns ONTUManbHbIX YCNOBUM NPOTEKAaHNA XUMUYecknx npoueccos. MNpuHuun Jle WaTtense
MpakTnyeckune 3aHATUA.
PelleHne npakTMKo -OpUEHTUPOBAHHbLIX 3a4aHuU Ha aHanu3 (pakTopos, BIMAOWMNX HA U3MEHEHNE
CKOPOCTU XMMMYECKOWN peakumn, B T.4. C NO3ULMA IKONOMMYECKN LienecoobpasHoro noBeaeHns B
ObITY 1 TPYOOBOW AEATENBHOCTU B LIENISIX COXPaHEHNSA CBOErO 340POBbS 1 OKpYXXakoLen NpupogHom
cpenbl.
PelwleHne npakTUKO-OPMEHTUPOBAHHbLIX 3aJaHuMM Ha npuMeHeHue npuHumna Jle-lWWatenbe ans
HaxoXOEeHUs HanpaBfeHNA CMELLEHUS paBHOBECUS XMMWYECKOW peakumm M aHanums ¢akTopos,
BJIMAIOLWMX HA CMELLLEHME XUMNYECKOro paBHOBECHUS
Paspgen 6. PacctBOpbDI
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Tema 6.1. OcHoBHoOe cogepXxaHue OK 01, OK 02,
OucnepcHble
CUCTEMBI U TeopeTnyeckoe oby4yeHue. OK 07, NP4,
(DAKTOPbI UX OuncnepcHble cuctembl. KonnovaHble cuctemsl. AICTMHHbIE pacTBOpbI e
YCTOMUMBOCTH P : ' P pbl. MH1, P10,
- J131-4, 16, 18,
PactBopeHne kak duamko-xummuyeckun npouecc. PactBopbl. Cnocobbl NPUroTOBNEHWS PaCTBOPOB. MIT 4-6. M5
PacTtBopuMocTb. MaccoBas [ons pacTBOpeHHOro BellecTBa. [1peaenbHo AONYyCTUMbIE KOHLEHTpaUUM N KX ’ ’
ncnonb3oBaHve B OLEHKe 3Korornyeckon 6es3onacHocTu. MY1
Knaccndurkaums gucnepcHbelx cuctem no coctary. CTpoeHne n akTopbl YCTOMYMBOCTM OUCNEPCHBIX CUCTEM.
Pacno3HaBaHne WCTUHHBLIX PacTBOPOB, KOMIOWAHLIX PacTBOPOB WU rpyboamcnepcHbix cuctem. CTpoeHue
MuLennbl. PaccerBaHne cBeTa npu NPOXOXAEHUM CBETOBOrO Nyyka Yepes ONnTU4eCKN HEOOQHOPOAHYIO cpeay
(adhpekra Tungans).
MpakTMyeckasn paboTa
PelwweHne 3agay Ha npuroToBreHne pacTBopoOB.
PelueHne npakTMKO-OPUEHTMPOBAHHbIX pacyeTHbIX 3a4aHUi Ha AMCMNEPCHblE CUCTEMbI, UCMOMb3yeMble B
ObITOBOM WM MNPOM3BOACTBEHHOW AEATENBbHOCTM 4YerioBeka, C MNO3MUMA  3Konornmdeckon 6e30macHOCTU
nocneacTBUN U rPaMOTHbIX peLleHnin Npobnem, CBsA3aHHbIX C XMUMUEN.
Tema 6.2. OcHoOBHoOe cogepxaHue OK 01, OK 02,
NcecnepgoBaHue
CBOIICTB INNabopaTtopHas paboTa JIP4, NP 7,
NCNepCHbIX
A P NaBopaTopHas pabota «IpuUroToBreHne pacTBOPOBY. nm-nTs,
cuUcTeM ans nx
WOGHTUUKAUMM  |MpuroToBNEHMe pacTBOPOB 3a4aHHON  (MOSISIPHOM) KOHLEHTpauuM (C  MpaKTUKO-OpUEHTMPOBAHHBLIMM NH1, T114-19,
BOnpocamu), onpeaeneHne cpeabl BOAHbIX PaCTBOPOB. MJ13, M6
KoHTponbHas [uncnepcHble cucTembl.
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paboTa 5

Pas,qen 7. KayecTBeHHbIe peakunun o6|-|apy)|(eHM;| HeopraHn4YeCkKmnx n opraHn4eCKkux eeLlecTB
Tema 7.1. OcHoBHoOe cogepxaHue OK 01, OK 02,
Xumus B ObITy 1 NP4, NP 7,
TeopeTtuyeckoe oby4veHue
npou3BoacTBe
. . y y NT1-3, NH1,
HHOW HoBenwmne [OCTMKEHUS XUMUYECKOW HayKM W XMMUYEcKoM TexHonormn. Ponb xumuin B [119-20. MIT1
DeATenbHOCTU obecnevyeHnn 3KONTOrnM4YECKon, IHEPreTUYECKON 1 NuLLLEeBON BE30NacHOCTHN, Pa3BUTUN MEOULMHDI. M7 néz |\/|y’2
yenoBeka [MpaBuna noucka uU aHanMsa XMMUYECKON MHOPMaLMN U3 PasfUYHbIX UCTOYHUKOB (Hay4vHasi u ’ ’
y4yebHOo-Hay4YHasa nutepaTtypa, cpeacTea MaccoBom MHopMaunn, cetb MHTepHeT
MpakTnyeckne 3aHATUA
lMonck n aHanu3 KENCoOB O MPUMEHEHUN XMMWYECKUX BELLECTB M TEXHOMOMM C y4eToM Byayuien
npodeccnoHanbHOW OeATeNnbHOCTU NO TemMaM: BaXHeuwue CTpouTenbHble MaTepuansl,
KOHCTPYKUNOHHbIE MaTepuarbl,KpacKn,CTEKNo,Kepamuka,matepuarbl 45151 9NEKTPOHUKN,
HaHoMaTepwuarbl, TEKCTUSTbHbIE BOSTOKHA, UCTOYHUKN SHEPTUU ,0praHnveckne n MmHeparbHble
ynoOpeHus, nekapcTBeHHbIE BeLeCcTBa, ObIToBas XMMUSI.
3awmTa :MNpencraBneHne pesynbTaToB peLleHnsa KeMcoB B POPMEMUHM- AOKNaLa C Npe3eHTaumen
TemaTtuka 1. Koppo3V|$| MeTaJfioB B pa3finyHbIX cpeax: MmeTaryim4eckme n Hemetanim4eckme 3allnTHble NOKPbITUA.
nHanBuayasnbHbl
X NPOEKTOB 2. CkopoCTb koppo3un. MIHmbunTopbl KOPPO3UK METanNmoB.

3. KoopanHauunoHHble coeguHeHnsi. KoMnnekcHble CoOeaMHEHUS B KaTanuTUYEeCKMX Npoueccax XMMNUYECKUX 1
OnoNIorMYecKnX CUCTEM.

4. Ocmoc. FBrneHne ocmoca B OpraHUYeCKNX Y HEOPraHUYEeCKUX CUCTEMaX.

5. BogopoaHbii nokasatens. bydepHble cuctembl. Ponb OydepHOn CUCTEMBI B XMMUYECKUX U
OMOXMMMYECKMX MpoLIeCCaX.
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6. CpaBHeHI/Ie kayecTBa ObITOBbIX npeameToB U3 OpraHN4YeCcKnx nosimnMepos.

7. Cunukatbl. A3rotoBneHme LUBETHbBIX CTEKO. anIpOLI,HbIe MUWHeparnbl.

8. Co3fmaHue «3akpenuTenei» Ansa NPUPOAHbIX KPacALLMX BELLeCTB.

9. OpraHquCKme KMCNOTbI KaK CpeAcCTBO yaaneHnA Hakmnu B 6bITy M Ha Npon3BoaCTBe.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

CpaBHeHne pH nuTbeBOM BOAbI M3 pasnMyHbIX panoHoB ropoaa Enabyra n gpyrmx permoHos.

CpaBHeHne pH 6ytunmposaHHoOM BOAbI U3 pas3nUYHbIX UCTOYHUKOB. MHeparnbHbI COCTaB BOAbI.

BnusaHve cpenbl n pasnunyHbix 4ob6aBok Ha pocT KpuctannoB. CUHTETUYEeCKMe MUHepansi.
Kpuctannbl. Cnocobbl BbipalmBaHus KpUcTannos. [NepcnekTnBbl KpUcTannoxXmmmnm.
XUMUS XXUOKNUX KPUCTansos..

MpUMeHeHne XNOKNX KPUCTaroB B pasnmyHbIX 0BracTax Haykn 1 TEXHUKU.
KonnoungHble cuctembl B XXMBOW U HEXMBOW Npupoae.

®roKyNALUMOHHBIA METO OYUCTKN IKONOMMYECKN 3arpsi3HEHHbIX CTOYHbIX BOA,.
MNMonumep-coaepxalume cucTeMbl Ansi OYUCTKM pearnbHbIX ANCNEPCHbIX CPea.
MNpuMeHeHne cucTemM Ha OCHOBE MOMMMEPOB U NMOBEPXHOCTHO-aKTUBHbIX BELLECTB.
MepcnekTBbl NPAKTUYECKOro NCMONb30BaHNS BUONONUMEpPOB.

Wcnonb3oBaHne NonvMepHbIX MaTepuanos B MeAnLUHE.

MNpuMeHeHne KOMNO3NLMOHHBIX MaTepManoB B XXene3HOAOPOXHOM TpaHcnopTe.
Wcnonb3oBaHne NonvMepHbIX MaTepuaroB B CTPOUTENbCTBE.

Mcnonb3oBaHue repmMeTusmpyoLwmx Matepuaros B CTPOUTENBCTBE.
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25. "3eneHble’WnHBbI

MpomexyToyHasa aTrecTauus no aucuunnuHe(audcgpepeHUNPOBaHHbLINA 3a4eT)

Bcero

72
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3. YCJIOBUA PEAJIMZALIUA YUYEBHOM JUCIHHUIIINHBI
3.1. TpeboBaHUA K MUHUMaJNIbHOMY MaTepuanbHO-TEXHMYECKOMY oGecneyveHuto:

Peanunsauus y‘-le6HOl7I OncunnimnHbl Tpe6yeT Hanmn4na:
- yqe6Horo kabuHeTa « Xmumny, roe npoBoaATCA TeopeTUn4eCKne 3aHATUA;

- nabopatopusi «HeopraHuyecko W OpraHWYeckom Xumum» AOns  NpoBeaeHUs
nabopaTopHbIx paboT Ne1-6;

- nabopaTopusi «AHaANUTUYECKOW XMMUWUY» ONS NpoBeAeHus nabopaTopHblx paboT Ne7-9;

- MacTepcKon No KomneTeHuun «J1labopaTopHbI XMMUYECKUIA aHann3y» Ansa npoBeaeHns
nabopaTopHbIx pabdoT Ne10-15.

O6opynoBaHue yyebHoro kabuHeTa:

- NOCaf04YHble MeCTa Mo KoNmM4yecTBy 06y4YatoLLMXCs;

- paboyee mMecTO npenogaBaTens.

TexHnuyeckme cpeacrtea obyyeHus:

- KOMMbIOTEP C NMNLEH3NOHHLIM NPOrPaMMHbIM obecneyeHnem;
- MynbTUMeaua NpoekTop / UHTEPaKTUBHAasA JOCKA;

- ayguocuctema.

O6GopynoBaHMe nabopaTopum u pabouymx MecT nabopaTopumn: MEH3ypKU, NMUNETKN-
KanenbHWUbl, TEPMOMETPbI, MUKPOCKONM, Nynbl, NpeAMeTHblIE U MOKPOBHbIE CTekna, nnaHweTbl
ANA KanenbHbIX peakuun, cunbTpoBanbHas 6Gymara, NpoMblBarku, CTEKNAHHble NPOoBUpKu,
pe3nHoBble NPobkM, OHapukn, Habop peakTUBOB, CTEKMNSAHHble ManoykW, WTaTuBbl AMS
NpobupokK; MepHbIe UMNUHAPbLI, BOPOHKN CTEKMSIHHbIE, BOPOHKN AeNUTENbHbIE LNNMHAPUYECKNE
(50-100 mn), cTynkn ¢ nectnkom, dhapdopoBLIE YaLLKK, MUHLETLI, PUNbLTpbl ByMaxHble, BaTa,
Maprns, YacoBble CTeKrna, 3NeKTPOnnuTKM, NnabopaTopHble LWTaTMBbl, CAMPTOBbLIE TOPENKM,
cnnyku, npmbop anst nonyyYeHus rasos (Mnu Npobupka ¢ ra3o0TBOAHOM TPYOKOR), Aepxatenu ong
NpoBUpPOK, CKNAHKN ANA XpaHEeHUs peakTUBOB, pa3faToydHble NOTKU; XuMuyeckme ctakadbl (50,
100 n 200 wmn); wWnaTtenu; MUHUETLI; TUTENbHbIE LWUMNUbBI; CEKYHOOMEPLI (TanMepbl), MEpPHbIe
npobupkn (Ha 10-20 mn) n mepHble konbel (25, 50, 100 n 200 wmn), BoasHaa G6aHs (1w
TEPMOCTAT), CTEKMsIHHblE Maroykn; KOHUYeckme Konbbl ans TutpoBaHua (50 m 100 mn);
WHOWKATOPHbIE MOSIOCKM Ana onpegeneHuns pH © craHgapTHas wHAWKATOpHas LUKana;
YHMBEpcanbHbI nHankatop; nuneTtkn Ha 1, 10, 50 mn (unn gosatopbl Ha 1, 5 1 10 mn), GropeTku
OnNs TUTPOBaHNA, MeauumHckme wnpuubl Ha 100-150 mn, nabopaTopHble N/Mnu aHanMTUYeckue
BeCbl, pH-MeTpbl, CylumnnbHbIA WKad, u ap. nabopatopHoe ob6opyaoBaHue.

Ona peanusaummn npoceccroHanbHO-OpUEHTUPOBAHHOIO MOAYIS:

Cton gona BecoB  aHTUMBMOpPAUWMOHHBLIA,  CreKkTpodoTOMETP, pedpakToMeTp,
NoOTEHUMOMETP, KOHOYKTOMETP, AaTyvK TemnepaTtypbl, OaTyuKk npefHasHayeH, B T.M. Ang
n3mepeHns TemnepaTypbl pa3nnyHbIX 06BLEKTOB B yKa3aHHOM AMana3oHe, AaT4MK codepXaHus
yrnekucnoro rasa, gatyuk cogepxanua CO2 ans namepeHus cogepkaHus Yriekucrnoro rasa,
OaTyYnK SNEeKTpUYecKon MPOBOAMMOCTM, OaTyMK MNpedHasHavaeTcd, B T.M. [Ons uaMmepeHus
yOenbHON 3neKTPUYEeCcKon MPOBOOMMOCTU PasfUYHbIX XUOKOCTEW U XKUOKOCTHLIX PacTBOPOB,



AaTYMK KUCINOTHO-LenoYHoro 6anaHca (pH), AaTuuk npegHasHayeH, B T.4. AN U3MEPEHUst
YypoBHS pH pasnuyHbIX 0GBLEKTOB, AATYMK OMNTUYECKOW MIOTHOCTU XXMOKOCTEW (KONopumeTp),
AnddbepeHUmanbHbIn JaTYMK HANPSXKEHWUS!, AATYMK TOKa, AAaTYUK TOKa NpeaHas3HayveH, B T4 AnNs
N3MEepPEHNsi TOKa NPY HU3KOM HanpsiKeHUW, AaT4ymK o6bemMa KUOKOCTU (CHETUMK Kanenb)

3.2. UHdbopmaumoHHOe ob6ecneyeHne obyyeHus:
MNepeyeHb pekoMeHAyeMbIX y4eOHbIX N3gaHun,

MHTepHeT-pecypcosB, OOMNONHUTEeNIbHOMN nutepaTtypbiHdOpMaLnOHHOE
obecneyeHune peanmsaunmm n nporpammbl OCHOBHbIE UCTOYHUKN:

1.0.C.rabpvensH, EctrecteosHaHue,«Akagemua»-M.,2020

2. dusunueckas n KonnonaHasa xumus, B.B.Benuk, «Akagemua»-M.,2021

3. AHanutnueckaa xumums, K0.M.Fny6okos, «Akagemusa»,M-.,2020

4.MoypouHblepaspaboTkunoxumumndunmmonosaT.ABonrop.roc.arp.
yHuB. 2019

JononHuTenbHasa nuTepartypa:

1.ra6puenan O.C., Octpoymos W.T., Cnagkos C.A., llopodeesa H.M. MpakTukym: yueb.
nocobue ana cTya. yupexaeHui cpea. npod. obpasosanHua. — M., 2020.

2.fabpuensan 0.C., Octpoymos W.T., Cnagkos C.A. Xumua: nocobue ana noarotoBku K EMN:
y4yeb. nocobue ana ctya. yupexkaeHui cpea. npod. obpasosaHus.

— M., 2020

3.FabpuensaH 0.C, Mibicosa I.T. Xumua. TecTbl, 3a4a4mM 1 ynpaskHeHua: yueb. nocobue ans
CTyA. yupexaeHun cpea. npod. obpasosaHus. — M., 2019.
4.EpoxuH K0.M., Kosanesa W.5. Xumua ans npodeccuin u cneumanbHOCTEN TEXHUYECKOTO

N ecTecTBEHHO-Hay4yHOro npodunen: yyuebHUK Ans CTya. yupexaeHun cped. npod. o6pasoBaHus.
— M., 2019.

HNuTepHer-pecypcsl

1. OBC KOpaiit https://www.urait.ru/

2. ObC 3nanuym https://www.znanium.com

3. OBC Jlans https://e.lanbook.com/

4. OBC KoHncynbranT crynenra www.studentlibrary.ru/

5. BupTyanbHble 1a00paTOpHBIE U MTPAKTUYECKHE paOOTHI HA YIITyOJIEeHHOM YPOBHE
OCHOBHOTO 00111eT0 0Opasosanus https://content.edsoo.ru/lab/subject/4/

6. Xumyns https://sites.google.com/site/himulacom/

MeToguuyeckue nocobusi, pekoMmeHAaLUMM:

MeToauveckne peKOMEHIANMU:
- MO BbINOMHEHMWIO NPaKTUYECKNX paboT No TeMam AMCUMMAMHBI (COOTBETCTBEHHO HOMEPY
paboTbl, 0603Ha4YeHHON B NyHKTE 3.1.2.);

- no odopmreHunto pedepara;
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- N0 OhOpPMIIEHMIO MYTTbTUMEANNHBIX NPEe3eHTaLuN;
- MO BbINOMTHEHMIO 1 OCPOPMAEHNIO UHOMBUOYAMNBHbLIX MPOEKTOB.

MeTtoauyeckne pa3padoTKu YPOKOB:
TemaTnyeckue npeseHTauum

1. CtpoeHne aTOMOB XMMUYECKUX ANIEMEHTOB U NPMPOAA XMMUYECKON CBA3N
2. Tlepuvoanyeckuit 3akoH n Tabnuua .. MeHaeneeea

3. Tunbl XMMMYECKUX peaKLmm

4. 3neKkTponutnyeckasi ouccoumaumst U MIOHHbIN OOMeH

5. Knaccmcbvmau,m, HOMEHKNnaTypa n CTpoeHne HeopraHn4eCckmx seLlecrts

6. ®PU3MKO-XMMMUYECKME CBOMCTBA HeopraHn4eckmnx BeLlecTB

7. Tlpon3BOACTBO HEOPraHUYeCcKMX BellecTB. 3HayYeHe U npuMmeHeHne B ObiTy U Ha
npousBoacTBe

8. Knaccudukaums, cTpoeHne n HoMeHKNnaTypa OpraHMYeckux BeLLecTB
9. CsowcTBa OpraHN4YeCKNX COeaNHEHNI

10. OpraHu4yeckue BeLECTBA B XU3HeOeATeNbHOCTM Yenoseka. NNpon3BoacTBO U
NpUMeEHeHNe OpraHMYeCcKNX BELLECTB B NMPOMBbILLNIEHHOCTM

11. KuHeTu4yeckme 3aKOHOMEPHOCTU NPOTEKAHUS XUMUYECKNX peaKLuii

12. TepmogmMHammyeckme 3aKOHOMEPHOCTU MPOTEKAHNA XUMUYECKNX peakunn. PaBHoBecne
XUMWYECKMX peaKLmm

13. [ncnepcHble cnuctembl U hakTopbl UX YCTONYMBOCTU
14. NccnepoBaHue CBOUCTB ANCNEPCHBLIX CUCTEM ANS X naeHTudmnkaumm
15. OBHapyXeHne HeopraHN4YeCKUX KaTMOHOB M aHMOHOB

16. O6HapyxeHune opraHMyeckMx BeLeCTB OTAENbHbIX KIaccoB C UCMOMb30BaHNEM
KayeCTBEHHbIX peaKLum

17. Xvmus B 6bITY M NPON3BOACTBEHHON AeATENBHOCTU YenoBeka

18. OcHoBbl NabopaTopHON NpPaKTUKM B NpodecCcnoHarnbHbIX nabopaTopusax
19. XuMn4yecknin aHanm3 TEXHUYECKUIA BObl

20. XuMn4yeckui aHanua Bosagyxa

21. Xvmundecknin aHanna npob matepuanoB CTPOMTENbHO-PECTaBPaLMOHHON OEATENBHOCTH
1 On3anHa

22. WNccnegoBaHue 06bEKTOB TEXHOCHEpPSI
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JUCLUIINHDBI

KoHTponbs 1 oleHKa pe3yabTaTOB OCBOEHHS Y4€OHOM IUCIUIUIMHBI OCYHIECTBIIAETCS

MpenojaBaTesieM B IPOLIECCE MPOBEACHUS TMPAKTUUECKUX 3aHATHH M JTaOOpaTOPHBIX padoT,

TCCTUPOBAHHA, a@ TAKIKC BBIIIOJIHCHUSA O6y‘~IaIOHII/IMI/IC$[ HHAWBUYAJIIbHBIX 38,I[8,HHI>1, IIPOCKTOB,

HCCIICIOBAHMH.
dopmupy
No Moaynb / PoaynbTaT o6yueHMs OueHOo4YHbIe MeponpuaTUs emble
Paspen/ Tema (bopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
uun
| |OcHoBHOM MOAYNb
1 |Paspeni. dopmynupoBaTb
OcHoBbI 6a3oBble NOHATUA U
CTpOeHusA 3aKOHbI XUMUU
BellecTBa

1.1 |CtpoeHnne Coctaensatb xummyeckme  |1. Tect «CTpoeHne atomoB OK 01,
aToMOB dopmMysibl COEaUHEHNI B XUMUYECKNX SNTEMEHTOB U1 NP4, NP7,
XUMUYECKUX COOTBETCTBUM CO CTEMNEHbLIO [NPUPOAAa XUMUYECKON CBA3NY. NT1- T3,
3NEeMEHTOB U OKUCIEHNSA XMMUYECKNX M1, M1,
npupoaa 3rIeMeHTOB, 1CX0as U3 2. 3apaqu Ha cocTasneHne MU2, MY1
XUMWYECKO  |BameHTHOCTY U1 XAMU4ECKUX (POPMYN )

CBSI3V anekTpooTpulaTtenbHocTy  |ABYXATOMHBIX COBAIMHEHNN
(okeunpgos, cynbdomaos, rMapuaos u
T.M.).

1.2 |Mepuoguyeckun|XapakrepnsoBaTtb [MpakTUKo-OpUEeHTUPOBaHHbLIE OK 01, OK
3aKOH U1 XUMUNYECKME ONEMEHTbI B TeopeTnyeckme 3adaHnd Ha 02, ITP4,
Tabnuua .M. |cooTBeTcTBUM C UX Xapakrepmsaumo XMMNUYECKMUX NP7, NT1-
MeHpeneesa MOJIOXKEHNEM B anemeHToB: «MeTannuyeckue / T3, JIHA1,

nepuoanyeckon cucteme HemMeTannu4yeckue CBOMUCTBA, M1-3,
XUMWYECKMX SNIEMEHTOB 3NEKTPOOTPULATENBHOCTL U MI11-4,
O.N. Menpgeneesa CPOACTBO K 3NEeKTPOHY MN3, MY3
XUMUYECKMX 3ITIEMEHTOB B
COOTBETCTBUE C UX ANEKTPOHHBLIM
CTPOEHMNEM U MOJIOXXEHNEM B
nepuoanyeckon cucteme
Xummyeckux anementos .M.
MengeneeBa».
2 |Paspen 2. CocTaBnsiTb ypaBHEHUA U
KoHTponbHasa paboTa
XuMnyeckme |cxemMbl XMMUYECKUX
R peakuum «CTpoeHue BelyecTBa U
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH

uum
XUMMYECKUe peakumumn»

2.1 |Tvnbl CocTtaBnaTb peakumm 1. 3agaym Ha cocTaBneHue OK 01,
XUMUNYECKNX COEVHEHUS, PA3NIOXKEHUS!, |YPaBHEHUI peaKLmi: J1P4,
peakummn obMeHa, 3ameLleHus,

OKNCAUTENBHO- — COeINHEHUA, 3aMeLLEHUs, JIT1-NT3,
BOCCTAHOBUTENLHBLIE pasnoxeHusi, obmeHa n peakumi c |I15-7,
peakLMn 1 peakLm y4yacTmem KOMMNEeKCHbIX MI15, M4,
komnnekcoobpasosaHms  |COSANHEHMIA (Ha npumepe My4

(Ha npumepe rMOPOKCOKOMIMMNEKCOB antoMUHUS U
rMOpPOKCOKOMNNIIEKCOB LnHKa);

antoMUHUA U UMHKa) C
y4yacTMeM HeopraHuyecknx
BeLLleCcTB

— OKUCINUNTENbHO-

BOCCTaHOBUTENbHbIX peakLumi ¢
ncrnonb3oBaHMeM MeToa
3NEKTPOHHOro 6anaHca;

— C y4acTUeM KOMMIEKCHbIX
coeguHeHun (Ha npumepe
rMAPOKCOKOMMIIEKCOB LIMHKA U
antomMuHus).

2. 3agaun Ha pacuyeT
KOJTMYECTBEHHBIX XapaKkTepPUCTMK
npoayKTa peakuun CoOeaNHEHNS;
MaccoBOW UN o0 beMHOW A0NK
BbIX04a NpoAyKTa peakLumm
COeaUHEHUS OT TEOPETUYECKM
BO3MOXHOI0; 00 beMHbIX
OTHOLLEHWUI rasos.;
KOJTMYECTBEHHBIX XapaKTePUCTUK
NCXOOHbIX BELLLECTB 1 NPOAYKTOB
peakumn; Mmaccobl (06bem,
KONM4ecTBO BeLlecTBa) NpoayKTa
peakuunn, ecrnv OgHO N3 BELLECTB
[aHo B BMAe pacTBopa C
onpeneneHHon maccoBow gonen
pPacTBOPEHHOIO BELLECTBA.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
uun
2.2 |Onektponutnye |CocTtaBnsaTb YypaBHEHUA 1. 3agaHusa Ha cocTaBneHue OK 01,
ckas XUMUYECKMX peakLmm MOJEKYIAPHBIX M MOHHbBIX peakunin JIP4,
anccoumaumsa n [MoHHoOro obmeHa ¢ C y4acTMeM OKCUAOB, KUCHIOT,
NOHHbIV OBMEH |y4acTMEM HEOpPraHNMYeCKUX |OCHOBaHWUI U CONEWN, MOHHbIX NT1-NT3,
BELLECTB peakumn rmaponunaa conemu, Me-9,
yCTaHOBIIEHNE N3MEHEHUSA MI13,
KMCMOTHOCTW cpeabl. MWS-7,
MY4
2. JlabopaTtopHas paboTa
«Peakunun rugponmsa.
3 |Pa3pen 3. UccnepoBatb cTpoeHne u [KoHTponbHasa paboTta
CTtpoeHue u CBOMCTBA 5
cBoOWCTBa HeopraHMYecknx BelecTB «CBolicTBa HeopraHU4eckux
HeopraHuyeck BellecTs»
MX BellecTB
3.1 [Knaccudmkaum |Knaccudpmumposatb 1. Tect «HomeHknaTypa u OK 01, OK
A, HeopraHn4eckmne BeLLeCTBa |Ha3BaHWE HEOPraHMYeCcKnx 02,
HOMEHKNaTypa (B COOTBETCTBUM C UX BELLECTB UCX0A4s U3 NX
N CTpoeHue CTpPOEHMEM XuMudeckon oopmysibl Unm NP4, NP 7,
HeopraHn4ecku COCTaBIIEHNE XMMUNYECKOMN NT1- T3,
X BELLECTB dopMynbl UCxoas U3 Ha3BaHus!
BELLECTBA MO MeXOyHapOoOHON JIH1, M14-
NN TpMBUANbHON 16, MI2,
HOMEHKIIaType». M3, MY4

2. 3agaum Ha pacyeT MaccoBoOW
[onu (Maccbl) XMMU4YeCKOro
aneMeHTa (CoeanHeHns1) B
Morekyne (cmecn).

3. MNpakTnyeckne 3agaHuns no
Knaccugukaumm, HOMeHKnaType u
XUMUYECKUM popMynam
HeopraHNM4yecknx BeLLecTB
Pas3nMyHbIX KNaccos.

4. MNpakTnyeckne 3agaHus Ha
onpeneneHne XmmMm4eckomn
aKTMBHOCTW BELLECTB B
3aBMCUMOCTU BMAA XMMNYECKOWN
CBSA3U U TUNa KpUCTanNnmMyecKomn
peLLEeTKN.

40




dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
ummn
3.2 [®dusuko- YcTtaHaBnuBaTb 1. Tect «OcobeHHOCTU OK 01, OK
XUMMyeckume 3aBMCUMOCTb OU3MKO- XMMWYECKMX CBONCTB OKCUAOB, 02,
CBOMCTBa XUMUYECKUX CBONCTB KWMCNOT, OCHOBaHUM, aMdOTEPHbIX
HeopraHM4yeckn |HeopraHM4YecKnx BELECTB |TMAPOKCUMAOB U CONem». NP4, P 7
X BELlecTB OT CTPOEHMSI aTOMOB U1 nT1-3
MOMeKyr, a Takke THna 2. 3a,EI,aHI/1fI Ha cocTaeneHne HA Il|1-
KPUCTANNMYECKol pelueTk |YPABHEHMIA XUMUYECKIX peakLni ¢ o5 MHG
y4acTmeMm NpPOCTbIX U CIIOXHbIX ’ ’
HeopraHN4YeCcKknx BELLECTB: Min2-4,
OKCMOB MeTanmnoB, HeMeTannos 1 131, My1
aM@OTEPHbIX ANIEMEHTOB;
HeopraHN4YecKnx K1CroT,
OCHOBaHW 1 aMPOTEPHbIX
rMOPOKCUAOB, HEOPraHNYECKNX
Coneu, XxapakTepusyoLmnx nx
CBOWCTBA 1 cnocobbl NoNyyYeHus.
3. MNMpakTnko-opneHTUPOBaHHbIE
TeopeTuyeckne 3agaHus Ha
CBOWCTBA 1 NoslyvyeHne
HeopraHNM4eCcKknx BeLLeCTB.
4. JlabopaTopHasda paboTta
«CBoricTBa MeTanmoB u
HemeTannoB».
3.3 [Mpomnseogcteo |O6ocHOBLIBATL 3HaA4YeHME U |[1pakTUKO-OPUEHTUPOBAHHLIE OK 01, OK
HeopraHn4eckn (npumMmeHeHue 3aaHuns Mo COCTaBEHNIO 02,
X BeLecTB. HeopraHM4yecKMx BELECTB B | XMMUYECKUX peakumin C y4acTmem
3HayeHune u OblTOBOM U HEeOpraHN4eCKNX BELLECTB, NP4, NP 7,
npUMeHeHVe B |NPON3BOLACTBEHHOM MCNONb3yeMbIX Ans Nx NT1-3,
ObITY U Ha AeATenbHOCTU YernoBeka ux (ngeHTndukaumm n MH1, M20-
Npov3BOACTBE  |PUINKO-XUMUNYECKMMM NPOMbILLNEHHBIX CNOCO60B 25. MI5,
cBoncTBaMmn Nony4YeHuns. MW7, N31-
4, MY3
4 |Paszpen 4. MccnepoBatb cTpoeHune u [KoHTponbHasa paboTta
CTtpoeHue u CBOWMCTBA OpraHn4YecKkux .
N e BeLeCTB «CTpoeHue u cBOUCTBA
opraHNyeckmx OpraHM4YecKux BeLecTB»
BelwecTB
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs eMble
Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
ummn
Knaccudukaumn |KnaccugpuumpoBaTb 1. 3agaHusa Ha cocTaBneHue OK 01,
S, CTPOEHME N |OpraHMyeckue BellecTBa B |Ha3BaHWN OpraHNYeCKnx JIP4, NP7,
HOMeHKnaTypa |COOTBETCTBUU C UX coeavHeHun no TpusmansHon nnu |J1T1- J1T3,
OpraHMYyecKkux |[CTpoeHuem MeXayHapoaHom M6-8,
BELLECTB cuctematmyeckon HomeHknatype. (MJ11-3,
MWN4-7,
2. 3agaHus Ha cocTaBneHue MY1
MOJSHBIX N COKPALLEHHbIX
CTPYKTYPHbIX hopMyn

OopraHn4eckunx eeLlecTtB
OoTAenbHbIX KIaCcCoB.

3. 3agaun Ha onpeaeneHune
npocTtenen opMynbl
OpraHn4yeckon MoneKysbl, ucxoas
13 arnemMeHTHoro coctasa (B %).

CporicTtBa YcTtaHaBnuBaTb 1. 3agaHua Ha cocTaBneHue OK 01, OK
OpraHMyeckux |[3aBUCMMOCTb (PU3NKO- ypaBHEHUN XUMNYECKUX peakuun ¢ 02,
coeavHeHUN XUMUYECKMUX CBONCTB yyacTmeM opraHMyecKnx BeLecTB
OpraHMyecKkmnx BeLecTB OT |Ha OCHOBAaHUM UX coCTasa u P4, NP7,
CTPOEHNSA MOneKyn CTPOEHUS. 1T1- 73,
JIH1, M14-
2. 3apgaHusa Ha cocTaBreHue 18, M4,

YPaBHEHNN XUMUNYECKMX peakumi, |MWN1-3,
UNIOCTPUPYIOLLNX XUMUYECKNE MYy2
CBOWCTBA C Y4€TOM MEXaHM3MOB
NpoTEKaHMs1 AaHHbIX peakumi n
reHeTUYECKOM CBSA3M OpPraHNYeCcKmnx
BELLIECTB pa3HbIX KIaccoB.

3. PacyeTHble 3agaym no
YPaBHEHNAM peakunin C y4acTuem
OpraHMYeCcKnx BeLLECTB.

4. JlabopaTopHasd paboTta
«lMonyyeHune aTuneHa n nsyyeHvne
€ro CBOWCTBY.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH

ummn

4.3 |OpraHuyeckne |OB6ocHOBbLIBaTbL 3Ha4YeHME U |[pakTUKo-OpUeHTUPOBAHHbIE OK 01, OK
BeLlecTBa B NPUMEHEHME OpraHMYeCcKMX [3agaHus No COCTaBNEHMIO 02,
XnsHegeaTenbH [BewecTB B ObITOBOM U XUMUYECKMX peakuni ¢ y4actmem
OCTM YenoBeka. |NPON3BOACTBEHHOM OpraHM4ecKkux BeLLecTB, P4, NP7,
MpoM3BOACTBO |4EATENBHOCTU YenoBekKa MX |MCMoNb3yeMblX AN1S UX - 173,
N NpUMEHEHnEe |PUINKO-XNMUYECKNMU naeHtTudukaumm B 6oITy n JH1, T116-
OpraHM4yeckmnx |CBOMCTBaAMMU NPOMbILUNIEHHOCTMW. 25, MI5,
BELLECTB B M4,
NPOMBbILLIIEHHOC na3.4,
™ MY4

5 |Pa3pen 5. UccnepoBaTthb KoHTponbHasa paboTa
KnHeTn4yeckue |paBHOBecHe U CKOPOCTb 5
- XMMUYECKNX peaKLyil «CKOpPOCTb XMMUYECKOW
TepMoauHaMm peakuum u xmummyeckoe
D paBHOBecue»
3aKOHOMEpPHOC
TW NPOTEeKaHUA
XUMUYECKUX
peakuumn

5.1 [KnuHeTtuuyeckne |WccnepoBath BNUSHNE 1. labopaTopHas paboTta Ha OK 01, OK

3aKOHOMEPHOCT [KOHLUEHTpaLmm BbIBGOp: 02,
N NpOTEeKaHUs  |pearnpyoLimx BeLecTs 1
XUMUYECKYX TeMMepaTypbl Ha CKOPOCTb |~ «OnpepgenexHne 3aBMCNMOCTH IP4, NP7,
peakLmi XMMUYECKUX peaKLii CKOpOCTY peakuun ot 1T1-3
KOHLEHTpauun pearnpyroLimx :
BELLEeCTBY; JH1,
M1,6,20,
— «Onpegenexnne 3aBMCUMOCTH M1, MA3,
CKOPOCTW peaKkumn oT MY3
TemnepaTypbi».
2. MpakTnko-opneHTUPOBaHHbIE
TeopeTuyeckne 3agaHus Ha
aHanua (pakTopos, BAUSIOLLNX HA
N3MEHEHME CKOPOCTU XMMUYECKON
peakuuu.

5.2 |TepmognHamuu |AccnepoBaTth BNUSIHNE 1. 3agaum Ha pacyeTbl TennoBbix [ OK 01, OK
eckue M3MEHEHUs KOHUEHTpaumn |addeKTOB XMMNYECKUX peaKkuunii 1 02,
3aKOHOMEPHOCT |BEeLLEeCTB, peakunn cpeabl U onpegenexHme Tmna peakumm (no
N NpoTeKaHus |TemnepaTypbl Ha TEennoBoMy 3PEKTY: IK30- U IP4, 1P 7,
XUMUYECKNX CMELLEHNE XMMNYECKOrO 9HAOTEPMUYECKME). NT1-3,
peakumi. NHA, M14-
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
uun
PaBHoBecue paBHOBecCUA 2. NpaKkTNKo-OpMeHTUPOBAHHbIE 15, MIn2-4,
XUMUYECKMX 3aaHus Ha NpUMEHeHne M1-3
peakumm npuHumna Jle Wartenbe ans
HaxoXaeHus1 HanpaeneHus
CMeLLEeHMsA paBHOBECUS
XMMUYECKOWN peakLmmn n aHanma
(haKTopOB, BMMAIOLLNX Ha
CMeLLEHNE XMMMYECKOro
paBHOBECHS.
3. JTabopaTtopHas paboTa
«M3yyeHne BNUSHUA pasnmnyHbIX
¢akTOpOB Ha CMeLLeHne
XUMUYECKOro paBHOBECUSY.
6 |Paspen 6. UccnepoBatb KoHTponbHasa paboTta no teme
OucnepcHble |AucnepcHble CUCTEMBI «AuncnepcHble cUCTeMbI»
CUCTEeMbI
6.1 [duncnepcHble Pasnnyatb UCTUHHbIE 1. 3agaum Ha npuroToBneHmne OK 01, OK
CUCTEMbI U pacTBopbI, KonnongHble pacTBOpOB. 02,
dhakTopbl NX pacTBopbI U
YCTOMUMBOCTM | rpyBoancrepcHble cucTembl | 2: TPaKTUKO-OpUEHTUPOBaHHbIe OK 07,
Ha OCHOBE XMMUYECKOro pacyeTHble 3aaHus Ha NP4, NP7,
sKCnepuMeHTa OnCnepCHbIE CUCTEMBI, NT1-3,
ncnosb3yemMmble B ObITOBOW U JIH1,
NpOn3BOACTBEHHON OEATENBHOCTU J1IP10,
yernoseka. N31-4, 16,
18, M 4-
6, M5,
MY1
6.2 [WccnepoBaHne |AccnepoBatb pu3nko- JlTabopaTopHas paboTa (Ha OK 01, OK
CBOWCTB XUMWYECKME CBOMCTBA BbIOOD): 02,
ONCMNEPCHbIX pasnnyHbIX BUOOB
CUCTEM [INCNIEPCHBIX CUCTEM — NpurotoBneHne pacTBOpoOB; JIP4, 1P 7,
— WNccnepoBaHue AncrnepcHbIX JIT1-1IT3,
CUCTEM.
JIH1, IM14-
19, M3,
M6
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH

uun

7 |Paspen?. UccnepoBatb cBOUCTBA

KayecTBeHHbIe |OpraHM4ecKux u

peakumm HeopraHM4ecKux BeLecTB

OoOHapyXeHusi |C Ucnonb3oBaHUEM

OpraHM4YecKux |KaueCTBEHHbIX peaKkuumn

7]

HeopraHM4eck

MX BellecTB

7.1 |O6HapyxeHne |WccnepoBatb 1. JlabopaTopHaga paboTa (Ha OK 01, OK

HeopraHM4yeckn |KavyeCTBEHHbIe peaKkLmm BbIOOP): 02,
X KATUOHOB U |HEOPraHN4eckux BeLLeCTB
AHUOHOB — AHanuTtnyeckue peakuum NP4, NP 7,
katuoHos |-VI rpynn;
JIT1-3,
— AHanuTtnyeckue peakuum JIH1, M19-
aHWOHOB. 20, MI1,
MIN7, 132,
2. lMNpakTnyeckne 3agaHnd Ha MY?2
COCTaBIiEHNE YpaBHEHUN peakunin
obHapyxeHus katnoHos |I-VI rpynn
N @HWOHOB, B T.4. B MOSIEKYNIAPHON
N MOHHOW hopMax.

7.2 |O6GHapyxeHne |WccnepoBatb 1. JlaGopaTopHas paboTa (Ha OK 01, OK
OpraHMYeCcKUX |KauyeCTBEHHbIE peaKumn BbIGOP): 02,
BELLECTB OpraHMYecKnX CoeguHeHnn
OTAENbHBIX OTAENbHbIX KNAacCoB — KayecTBeHHble peakumn Ha NP4, NP 7,
KITACCOB G oTaernbHble Knacchl opraHudeckmx | J1T1- J1T3,
MCronb3oBaHue BELLECTB, IHA,

M — KayecTtBeHHbIV aHanu3 10,12,
KaquTBVeHHb'X OpraHNYeCcKMUX COeaUHEHNI NO MI4,
peakumn OYHKUMOHANbHbIM rpynnam. MWNS5-7
2. MNpaktnyeckne 3agaHuns Ha
COCTaBIIEHNE Ka4YeCTBEHHbIX
peakunin obHapyXeHus
OpraHNYeCKMUX COEANHEHWIA.
Il [MpuknagHon moaynb
8 |Pas3pen 8. OueHuBaTb nocneacTsusa |3awmTa Kenca (c yuetom

Xumusa B ObITy
7

ObITOBOM U
NpPou3BOACTBEHHOMN
AesATenbLHOCTU YyeroBekKa

oyaywen npocdeccuoHanbHoOn
OesATeNnbHOCTH)
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
ummn
Npon3BOACTBE |C NO3MLUN
HHOW 3Konorn4yeckom
AeATenbHOCTU |6e3onacHoCcTU
yenoBeka
Xnmusa B 66Ty n|OueHusaTtb nocnencteua  |Kenc (¢ yaetom Byayluen OK 01, OK
NPOM3BOACTBEH |ObITOBON U npodeccrMoHanbLHoOn 02, OK 04,
HoMn NpPoOM3BOACTBEHHOM neaTenbHoCTK) OK 07,
OEATENbHOCTN |OeATenbHOCTU YenoBeka C
yenoseka NO3NLINI SKOMOTMYECKON B03MOXHble TEMbI KECOB: MK 1.4,
GesonacHocTy 1. NoTennexne knumaTa 1 HT-r-ll-’1J:|§7’
BblCBOOOXAeHMe rasoBbIX MNH1, ’
rmapaToB CO AHA OKeaHa. nP10,
2. byayuime maTepvansl Ans T131-4,
aBua-, MaLUMHO- U M22-25,
NpubopoCTpoEHMSI. MI15,
MN2-7,
3. HoBble maTepuansl ans Na1-5,
CONHeYHbIX baTapen. MYy4
4. JlekapcTBa Ha OCHOBE
pacTUTenbHbIX NpenapaTos.
9.2 (Paspen 9.2. MHTepnpeTMpoBaTtb YyebHo-UccnepoBaTesibCKUM
UccnepoBaHme [ XMMMnyecKkue NpoLecchbl U |NPOEKT (C yyeTom byayluen
M XUMMUYECKUn (ABneHus B TexHocdepe |npocheccrMoHanbHOM
aHanus AeATeNnbHOCTH)
06bLEeKTOB
TexHocdepsbl
9.1.1|OcHoBbiI BbinonHate nonHein umkn | 1. JlaGopaTtopHas paboTta OK 01, OK
nabopaTopHON |3KCNEPUMEHTANbHOIO «OcHoBbl NabopaTopHom 02, MK 1.4,
NPakTukn B ncenegoBaHusa ¢ NPaKkTUKNY. MK 4.5,
npodeccrnoHan (cobniogeHnemM npaBus JIP4, NP7,
BHBIX 6€30MacHOro 0BpaLLeHIs C 2. TvinoBble pacyeTbl N0 TEMaTUKe
naGopaTopusix |BeLiecTBamu 1 SKCnepumeHTa. nT1-3,
nabopaTopHLIM 3. 3agayun Ha BblUMCIIEHME Mgz‘ol\ililé
obopynoBaHueEM ’ ’
CpeAHero 3HavyeHns na3

AKCnepuMeHTanbHbIX JAaHHbIX,
NOrpeLUIHOCTH.

4. MNMpepcTaBneHne pesynbTaTos
3KCNepuMeHTa B pasfnyHom
dopme (Tabnuua, rpaduk, oTyeT,
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
uun
Joknag, npeseHTaums).

9.1.2 | Xumnyeckui Wccneposatb xumudecknin |1. 3agaym Ha onpegeneHvie OK 01, OK
aHanms npob CoCTaB Npob TEXHMYECKON |MeTansoB, HEOPraHNYECKNX 02, OK 04,
TeXHNYecKomn BOAbl aHWOHOB U opraHuyeckmx Bewects| OK 07,
BOAbI B TEXHNYECKOW BOAE pa3HOro

Ha3Ha4YeHus. P4, NP7,
2. [NpaKTNKo-OpMEeHTUPOBAHHbIE T3,
TeopeTnyeckme 3agaHusi Ha Loy
cocTaB BoAbl U Criocobbl nP10,
BblpaXKeHNS KOHLEHTpaLUui, 1 N131-4. 116-
nepecyeT KOHLEHTpaumi (c 7.20,
MCMNONb30BaHNEM HOPMAaTUBHbIX MIT3,
[OKYMEHTOB). M2-5,
3. 3agaHne « XnMmnyeckm coctas No4, My3-
TEXHUYECKOW BOAbI, TUM BOAbI U 4,
cnocoObl ee NpuMeHeHusa» (C MK 1.4, MK
MCMONb30BaHNEM HOPMAaTUBHbIX 45

[OKYMEHTOB).

4. JlabopaTopHasd paboTa (Ha
BbIOOD):

— OnpeneneHne xnopuaoB
MEeTO4O0M TUTPOBaHUS B
TEXHNYECKON BOAE;

— OnpepneneHne XecTkocTu
TEXHUYECKOW BOAbI METOLAOM
TUTPOBAHMUSA.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
uun
9.1.3| Xumnyeckummn NccneposaTb cogepkarHmne |1. TecT no teme «Xnmm4eckni OK 01, OK
KOHTPONb yrrekucnoro rasa B cocTtaB atmoccepHoro Bosgyxa un |02, OK 04,
KayecTtBa BO3yxe BO34yxa paboyen 30HbI». OK 07,
BO3ayxa
2. NpaKkTNKo-OpMeHTUPOBAHHbIE JIP4, NP7,
3a/laHnsa Ha XMMUYECKUI aHanu3 NT1-3,
cocTaBa BO3fyxa. JIH1,
3. JTabopaTtopHas paboTa J1P10,
«Onpenenexnne cogepxaHus 191-4,
YINEeKNCroro rasa B Bo3ayxe M16, 20,
22, MNN2,
NOMELUEHMA SKCNPECC-METOAOMY. I 113 [131-
3, MK 4.3,
MnK4.5
9.1.4| XuMn4yeckumm NceneposaTtb Npobbl 1. NpakKkTUKO-OpUEHTUPOBAHHbIE OK 01, OK
aHanms npob MaTepuanoB CTPOUTENbHO- 3af4aHus N0 XMMUYECKOMY 02, OK 04,
mMaTepuanos pecTaBpaLMOHHOWM aHanuay npob matepuanos OK 07,
CTPOUTENBLHO- |AEATENbHOCTU U AN3alHa  |CTPOUTENbHO-peCcTaBpaLMOHHON
pecTaBpaLMOHH 0eaTenbHOCTU 1 gn3aniHa. NP4, 1P,
,Z:FITGJ‘II:HOCTVI 2. llabopaTtopHasi paboTa (Ha ”J:::I ;3’
 am3anHa BbIGOP): ’
— WM3rotoeneHune kpacok (nogbop nP10,
NMUIMEHTOB W CBA3bIBAOLLNX 1191-4,
BELLECTB); Mi4-5,
M20-25,
— WccnepgoBaHue cBOMCTB MN2-4,
BSKYLLMX BELLECTB Ha npumepe J133-5,
rmnca. MY3, MK
2.2
9.1.5|UccnepoBaHne |MccnepoBatb XMmMmnyeckun | YyebHo-uccneaoBaTeNnbCKUN OK 01, OK
00BbEeKTOB cocTaB 00beKTOB NpoekT B obnactu uccnegoeanus |02, OK 04,
TexHocdepbl  |TexHocdepbl Ha NpuMepe  (06BLEKTOB TexHocdepsl. OK 07,
TEXHNYECKON BOAbI U
MaTeprarnos CTPOUTENbHO- Bo3MOXHble TEMbI MPOEKTOB: P4, J1P7,
pecTaspaLnoHHoN . 1. KoHTponb KavecTBa J1T1-3,
AGATENBHOCTU M Ansanta oy ueckoii BOAbl pa3HbIX BUOOB JTHA1,
B COOTBETCTBUM C METOANKAMMU MO
FOCT. JP10,
N131-4,
2. Co3gaHne gekopaTuBHON M20-25,
MIe,
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06y4eHus
Paspen / Tema (cbopmMbl 1 MeTOALI KOHTPONA) | KOMNeTeH
ummn
LUTYKaTypPKW. M1-7,
J135, MY1,
3. MNnurMeHTLI B N3genusax m3 MK 2.2, MK
cTekna. 14

4. ccnepoBaHue paspyLuatowero
[encTBus BoAbl HA CTPOUTESbHbIE
mMartepuansil.

5. OueHka cocTosiHus Bo3ayxa
pabo4ein 30HbLI cneynanncTa
(TexHonora, ctpouTena n T.N., ¢
yyeTtom obnactu
npodeccmoHaneHom
OeATenbHOCTN) B COOTBETCTBUM C
HOPMAaTMBHLIMWN JOKYMEHTAMM.
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YPOBHVI OCBO€EHUA yqe6Horo mMaTepuana no gucumnninHe Xumus:

-penpoAYyKTUBHbIN  (BbINOMHEHWE JdeAaTenbHOCTM Mo obpasuy, WHCTPYKUMM unuM nog
PYKOBOACTBOM);

-NPOAYKTVBHbIN (MNaHUPOBaHWE Y CaMOCTOSITENBHOE BbINOSTHEHUE AEATENBHOCTU, PELIEHNE
npobnemHbIx 3aaav);

OueHka wuHOuBMAYyanbHbIX 0bOpasoBaTesnbHbIX AOCTMXKEHUMW MO pe3yrbTaTaM TeKyllero
KOHTPOJIS 1 NPOMEXYTOYHOWN aTTecTauumn Npon3BoaMTCS B COOTBETCTBUN C YHUBEPCATbHOM LLKANOon
(Tabnuua).

MpoueHT KayecTBeHHas oueHKa MHAMBUAYanNbHbIX
pe3ynbTaTUBHOCTHU obpa3oBaTenibHbIX AOCTUXEHUN
(npaBUNbHbLIX OTBETOB)
Bann (oTmeTKa) Bep6anbHbin aHanor

90 - 100 5 OTtnunyHo

80 - 89 4 XopoLuo

70-79 3 YaoBneTBOpUTENBHO
meHee 70 2 HeypoBneTBopuTenbHO
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