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Paboyasi nporpaMma y4ebHoM AMCLMMIMHBI pa3paboTaHa Ha OCHOBE

- depepasbHOr0 TOCYAAPCTBEHHOTO 00pa3oBaTeJbHOIO CTaHAApTa
(nanee - ®I'0C) mno cHneyUaJbHOCTHU CpeAHEro MnpodpeccHuoHaNbHOr0
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aBTOTPAHCIOPTHBIX CPEACTB, YTBEPXKJAEHHOr0 MNpPHUKa3oM MUHOOpPHAyKHU
Poccuiickor QPepepanuu ot 15.11.2023 Ne863 (3aperucTpupoBaHHbIM B
Munrwoctunuu Poccun 15.12.2023 N276433);

- depepasbHOr0 TrOCYJapCTBEHHOTO 00pa3oBaTeJbHOIO CTaHAApTa
cpefiHero o611ero o6pa3oBaHus, yTBEPKJEHHOTO NPUKa3oM MUHHUCTepPCTBOM
obpa3oBaHud U Hayku Poccuiickou Penepanuu ot 12 mag 2019 r. Ne 413 (B
penakuuu ot 27 nekabpsa 2023 r.);

- @epepasbHOM 06pa3oBaTeJbHOW NpPOrpaMMbl CpefHEro o06LIero
oObpa3oBaHUs, YTBEPXK/JEHHOW MpukazoM MuHnpocBeueHuss Poccuu oT
18.05.2023 r. Ne371(pea.ot 19.03.2024), 3aperucTpupoBaHHOro B MUHIOCTE
Poccun 12.07.2023 Ne72428)

- [IpumepHON paboyeld MporpaMMbl 061e06pa30BaTEJbHON y4eOHOU
JUCHHUIIIMHBL  «XUMUsI» JJisg  1npodeccCUOHa/NbHbIX  00pa3oBaTesIbHbIX
opraHusanuu, yreep>xaeHHou COBETOM IO OLeHKe COZep>KaHUs U KadyecTBa
OpUMEPHBIX pPabO4YMX MNporpaMM o001e06pa30BaTEJbHOTO M COLMAJIbHO-
TYMaHUTAapHOTO LHUKJIOB CpeAHero MnpodecCUMOHAaJbHOrO 00pa30BaHUA
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1. MACNOPT NPOrPAMMbI YYEBHOW AUCLUMITUHbI
oya.12 Xumusn
1.1. O6nacTb NpUMeHeHUs NPorpaMmMmsbli:

Mporpamma y4yebHOM OUCUMNIMHBbI ABNSAETCS 4aCTbi0 OCHOBHOW MPOMhECCUOHANbHOWN
obpasoBaTenbHoN nporpaMmmel B cootBeTcTBUN ¢ PIOC no cneumansHoctam CIO, Bxoasiwmm B
COCTaB  YKPYMHEHHOW rpynnbl  cneuwanbHocten 35.02.16 3kcmiyaTaldsd M PEMOHT
CeJIbCKOX035IMCTBEHHOW TEXHUKU U 060py0BaHUS

Mpodmnb nony4aemoro npogeccrmoHansHOro o6pa3oBaHNS TeXHONMOrMYEeCKUN.

1.2. MecTOo y4YebHOM AUCUMUNIIMHBLI B CTPYKTYpe OCHOBHOW npoceccuoHanbHoOn
obGpasoBaTenbLHOWN NporpaMmmbl: AUCLMNNMHA BXOOUT B 06LeobpasoBaTenbHbIn LK.

CopgepxaHve  ONCUMNNMHBI  MMEET  MEeXNPeaAMEeTHble CBS3W € AUCLMNIIMHAMM
o6LenpodeccMoHanbHOro U eCTECTBEHHO - Hay4yHoro umkna — O6Lwas 1 HeopraHu4eckas Xumus,
OpraHnyeckas xmmus, bruonorus,dkonornyeckme 0CHOBLI NPUPOLONOSTL30BAHMS.

[ns nydwero ycBoeHnst y4uebHOro matepmuana ero uanoxeHme Heobxogumo nNpoBoanTb C
NPUMEHEHMEM TEXHUYECKMX CPeAcTB oOyyeHusi, BMOEO, ayavoMaTtepuarnoB, COBPEMEHHbIX
nporpaMM KOMMbIOTEPHOTO MPOEKTUPOBaHUS.

B paboyen nporpamme OUCUMNIAWHBI NaHUpyeTCcs MHAMBUOYanbHOE NPOEKTHOe 3ajaHue
obyyaroLmxcs € ykazaHueM TeMaTUuKu.

Kypc obecneyeH meToanyeckumm nocobmnsiMm 1 ykasaHUSMU K BbINOSTHEHWIO MPaKTUYECKUX
pabor.

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

AUCLMUMNMUHDbIL:

Lenb: opmmpoBaHne y CTygeHTOB XMMUYECKOW COCTaBnsaWeEn eCTeCcTBEHHO-Hay4YHOM
KapTWHbI MUPA Kak OCHOBbl NMPUHATUSA PEeLUEHUN B XU3HEHHbIX N NPOU3BOACTBEHHbIX CUTYyaUMSX,
OTBETCTBEHHOro NoBeAeHUs B NPUPOAHOMN cpeae.

3agaum gucUMNNVHLL:

1) cchopmmpoBaTb NOHMMAHNE 3aKOHOMEPHOCTEN NMPOTEKAHUSA XMMUYECKMX NMPOLECCOB U
SIBIEHWM B OKpyXallen cpene, LUENoCTHOM HayyHOW KapTMHbl MUpa, B3aMMOCBA3M W
B3aMMO3aBNUCUMOCTM €CTECTBEHHbIX HayK;

2) pa3BUTb YMEHWsi NMPOBOAUTb pacyeTbl MO XMMUYeckMM dopMynam M ypaBHEHUSIM
XMMUYECKMX  peakuuil, nnaHupoBaTb W  WHTepnpeTupoBaTb  pe3ynbTaTbl  XUMUYECKUX
3KCMEePUMEHTOB,

3) cdhopmmpoBaTh HaBbIKM NMPOBEAEHUS XUMUYECKUX IKCMEPUMEHTANbHbIX UCCEeA0BaHUA
c cobnogeHnem npaBun  6Ge3onacHoro oOpauwleHns C  BewecTBaMuM U rlabopaTopHbIM
obopynoBaHuem;

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

5) cdopmupoBaTb yMEHWs NPOrHO3MpoBaTb MOCMEACTBUA CBOEW [AeATeNbHOCTU U
XUMUYECKMX NPUPOAHBIX, ObITOBbLIX N MPOM3BOACTBEHHbLIX MPOLIECCOB;



6) cchopmupoBaTb NOHMMAHWE 3HAYMMOCTU AOCTUKEHUIA XUMUYECKON HayKn N TEXHOMOrni

Ona pasBuTusA couunansHom n I'IpOVI3BOD,CTBeHHOIZ cd)e

MnaHupyemble pe3ynbTaTbl OCBOeHUsi 0OLWeobpa3oBaTeNbHOW AUCUMNNUHbLI B

cootBetcTBUU ¢ PITOC CIMNO n Ha ocHoBe PIOC COO

Pe3yabTarsl (JINYHOCTHBIE, MeTaNPeAMeTHbIE, IpeaMeTHbie) PI'OC
COO

Pe?-yJIbTaTbI OCBOCHMUA JHUC

Komnerennuii (OK, ITK

JInyHocTHBIE

B gactu TPpyAOBOI'O BOCIIMTAHUS:

JIT1 roTOoBHOCTH K TPY/Y, OCO3HAHUE IIEHHOCTH MacTEePCTBA,
TPYIOTIOOHE;

JIT2 rOTOBHOCTH K aKTHBHOM JEeATSIIbHOCTH TEXHOJIOTUYECKON U
COILMAJILHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOHUHUPOBATD,
IUIaHUPOBATH U CaMOCTOATCIIBHO BBIIIOJIHATD TaAKYIO HCATCIBHOCTD,

JIT3 unTepec K pa3nuyHbIM chepam npodeccuoHATbHOMN AeATeIbHOCTH.

OK 01. Bei6upats criocoosl
pelieHus 3a1a4
npoheCcCuoOHAIBHOM

ACATCIIBHOCTH IIPUMCHUTCIIBH

Ppa3JINYHbIM KOHTCKCTaM

B obGmactu HECHHOCTHU HAYYHOTO MO3HAHUA:

JIH1 cpopmMrpoBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIIECTBEHHON MPAKTHKH,

OK 02. OcyiecTBasiTh MOUCK
aHAJIU3 ¥ UHTEPIPETAIIIO
uH(pOpMaIIUK, HEOOXOUMOM |




OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYITYPHOM MHUPE;

JIH2 coBepieHCTBOBaHME A3bIKOBOM M YUTATEIBCKON KYIbTYPbI Kak
CPEICTBA B3aUMOJECUCTBUSI MEXKIY JIFOJbMU U NO3HAHUSI MUPA;

JIH3 oco3HaHMEe HEHHOCTU HAyYHOU JEeSITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENLCKYIO JIEATEIbHOCTD
UHIUBUAYAJIBHO U B I'PYIIIC,

JIH4 roTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTIPEICIICHUIO;

JIHS oBnajneHne HaBbIKAMU y4E€OHO-UCCIIEI0BATENILCKOM, TPOEKTHON U
COLIMAIIBHOW JIESATEIIBHOCTH.

BBITIOJIHCHUA 3a1a4
npodeccHoHaTLHOM e TEIbE

I1K 2.2 ITpoBOAMTH KauecTBe
Y KOJINYECTBEHHBIN aHaIIn3
HEOPraHUYECKUX U OpraHuYec
BEIIECTB XUMUYECKUMU H (U’
XUMHYECKUMHU METO/IaMU

B 0061acTH 3K0JIOrMYEeCKOT0 BOCITUTAHMS:

JID1 chopMUpOBAHHOCTH IKOJOTUYECKON KYIbTYPHI, IOHUMAaHUE
BIIUSIHUS COLIMATbHO-PKOHOMUYECKHUX MTPOLIECCOB Ha COCTOSIHUE
MIPUPOJIHOM M COIIMANIBHOM cpesibl, 0CO3HAHUE I100aTBFHOTO XapaKkTepa
9KOJIOTUYECKHUX MTPOoOIIeM;

JID2 miianupoBaHue U OCYIIECTBICHUE ICUCTBUM B OKPYKAIOIIEH cpefie
Ha OCHOBE 3HAHUS 1IeJiel YCTOMUNBOTO Pa3BUTHS YEIOBEYECTBA;
AKTUBHOE HEMPUATHE IEUCTBUM, IPUHOCSIINX BPEIl OKPYKAIOIIEH Cpee;

JID3 yMeHue mporHO3uPOBaTh HEOIATONPHUATHBIE SKOJIOTHUIESCKIE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEHCTBUHN, MPEIOTBPAILATh UX;

JID4 pacuupeHnue onbiTa IeATeIbHOCTH SKOJOTHUYECKON
HaIpPaBJIEHHOCTH;

JIDS oBnaseHne HaBBIKAMU y4eOHO-HCCIICIOBATEIHCKOM, TPOCKTHOM U
COIIMAIBLHOM JIESITEILHOCTH.

OK 07. ConelicTBOBaThL
COXpPaHEHUIO OKPYKAIOIIEH C]
pecypcocoepekennro, g ek’
JIEWCTBOBATh B UYPE3BbIYANHBL
CUTYAIHSIX

IIK 1.4 PaboTaTh ¢ XMMHYECK
BEIIIECTBAMU M 000PYIOBAHMC
COOJIIOICHUEM OTPACIICBBIX Hi
9KOJIOTHYECKOM 0€3011aCHOCTI

MK 4.5. BnageTb npuén
TEXHUKN Be3onacHOCTH.

MertanpeaMeTHbIe

OBnazneHue yHUBEpCAIbHBIMU YU€OHBIMH ITO3HABATEIHLHBIMU
JNIENCTBUSIMU:

a) 0a30BbIC JIOTHYECKHE JIENCTBUS:

MIJI1 camocTosITenbHO (OPMYITUPOBATH U AKTYAJIN3UPOBATh IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MJI2 ycraHaBAMBaTh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS TS
CpaBHEHHUSI, KIIACCU(PUKAIIUU U 0000IIeHHUS;

MJI3 ONpCACIIATh LCIIN ACATCIIBHOCTH, 3a1aBaTh IMMapaMETpPbl U KPUTCPUU

OK 01. Beibupats crioco0bt
pelieHus 3a1a4
npodeccuoHaNbHOM e TeNbE
MPUMEHHUTETHHO K Pa3IMYHBIN
KOHTEKCTaM

MK 4.1. BoibupaTb n
nogroTaenueaTb NpMbOpbI 1
obopyanoBaHue and nposeaet
aHanu3os.




HUX JOCTHUKCHUA,

MJI4 BBISBAATH 3aKOHOMEPHOCTHU U IPOTUBOPEUNS B PACCMAaTPUBAEMBIX
SIBJIICHUSX;

MUJIS BHOCUTBH KOPPEKTHUBBI B AEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yJIbTaTOB LEISAM, OLICHUBATH PUCKU MOCIEICTBUI IEATEIIBHOCTH;

MJI6 pa3BuBaTh KpeaTUBHOE MBILUICHUE IPU PELLIEHUU KU3HEHHBIX
npobiem.

0) 0a30BBIC UCCIEAOBATEIIbCKUE ACHCTBUSA:

MU 1 BnageTh HaBbIKaMH y4eOHO-HUCCIEA0BATENBCKOM U MPOEKTHON
NESITeTFHOCTH, HABBIKAMU pPa3perieHus mpoosiem;

M2 BBIABIATE NPUUMHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh
3aJlauy, BBIIBUTaTh TUIIOTE3Y €€ PEIICHUs, HaXOUTh apryMEHTHI JJIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU
pelIeHus;

MMN3 ananu3npoBaTh NOJYYECHHBIE B XOJI€ PELICHUS 33]1a4M pPe3yIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTD, IPOrHO3UPOBATh N3MEHEHHE
B HOBBIX YCJIOBHSIX;

MMHM4 ymeTh NEpEHOCUTDH 3HAHMS B MO3HABATENILHYIO U MPAKTUYECKYIO
00JacTu KU3HEESITENbHOCTH;

MUS ymeTh HHTETpUPOBAThH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIaCTEH;

MMU6 BBIABUTATH HOBBIC UJIEH, TIPEJIAraTh OPUTHHAILHBIC TTOIX0IbI U
pelieHus;

MMUN7 cnocoOHOCTE UX MCIIOJIL30BAHUS B [I03HABATEIHHON U COLMAIEHON
MPaKTHKE.

OK 02. Ocy1iecTBisTh MOUCK
aHaJM3 U UHTEPIIPETAIIIO
nHpopMalu, HeoOX0MMOM |
BBITIOJTHEHHMS 33124
poeCCUOHANTBHOU e TEIbE

MK 4.4. CHumaTb NokasaHus
npnbopoB 1 paccynTbIBaThb
pesynbTaTbl U3MEPEHUN

OBnazneHue yHUBEpPCAIbHBIMU Y4€OHBIMH TO3HABATEILHBIMU
JNIENCTBUSIMU:

B) paboTa ¢ nHdopmarmen:

MYV 1 BnaaeTh HaBbIKAMU NOTy4YeHHs] HHPOPMAITUH U3 HICTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIBLHO OCYILIECTBIIATh MOUCK, AaHAJIN3,
CUCTEMAaTH3AINI0 U UHTEPIpETAIio HHPOPMAITUN PA3TUYHBIX BUOB U
(dbopM mpecTaBICHHUS;

MYVY?2 co3naBaTh TEKCTHI B pa3IMUHBIX (popMaTax C yueTOM HazHAuCHUS
nH(OpMAIIUHY U LIEIEeBOH ayTUTOPHH, BEIOUpPAst ONTUMAIBHYIO (GOpMY
NIPEJCTAaBICHUS U BU3yaIU3alllu;

MVY3 OI€CHUBATH NOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(pOpMaL[I/II/I, cC

OK 02. OcymiecTBIIATh MOUCK
aHaJIU3 U UHTEPIIPETAIHIO
nHpopMaIu, HeoOX0MMOH |
BBINIOJIHEHMS 33134
npodeccuoHaNbHOM e TeNbE

MK 4.4. CHumaTb nokasaHuns
NpuBopPOB 1 paccunTbIBaTb
pesynbTaTbl U3MepeHUn




COOTBCTCTBUC MMPABOBBIM U MOPAJILHO-3TUYCCKUM HOpMaMm;,

MVY4 ucnonb30BaTh CpeacTBa HHYOPMAIIMOHHBIX 1 KOMMYHUKAITHOHHBIX
TEXHOJIOTHH B pPCICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHu3aIMOHHBIX 33/1a4 C COOI0ZCHNEM TPEOOBaHMIA SPTOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHHs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

MYS5 Brnazets HaBBIKAMHU PACIO3HABAHUS M 3alUTHI HH(POPMAIINH,
MH(POPMAIMOHHON 0€301MaCHOCTH JTMYHOCTH.

OBJ'Ia)IeHI/IG YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMHA HeﬁCTBHﬂMHI
0) coBMecTHas ACSITEIbHOCTD:

MKI1 noHnMars ¥ UCMOJIB30BaTh MPEUMYIIIECTBA KOMaHIHON 1
WHIUBUAYaIbHON pabOTBHI;

MK2 npuHHUMaTh eI COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEHUCTBUSA O €€ JOCTHKEHUIO: COCTABIISITh TIJIaH
NeUCTBUM, pacpeeNaTh PO C yYETOM MHEHUN YYaCTHUKOB 00CYX/1aTh
pe3ynbTaThl COBMECTHOU PaOOTHI;

MK3 KoOpaAMHUPOBATH U BBHITOJTHATH pa0OTY B YCIOBHSIX PEATHHOTO,
BHUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

MK4 ocymiecTBisTh MNO3UTUBHOE CTPATETMUYECKOE MTOBEICHHUE B
Pa3IMYHbIX CUTYAIUSX, IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH
WHULUATUBHBIM.

OK 04. PaboTaTh B KOJUIEKTH]
KOMaH/e, 3p(PEKTUBHO
B3aMMOJIEMCTBOBATH C KOJIJIET
PYKOBOJICTBOM, KITMEHTAMH

OBajicHUEe YHUBEPCATBHBIMY PETYISITUBHBIME JICHCTBUSMU:
T') IPUHTHE ce0s U IPYTUX JHOJICH:

MP1 npuHuMaTh MOTUBBI U APTYMEHTHI APYTUX JIIOJEH MpU aHaln3e
pE3yNbTAaTOB ACATEIBHOCTH;

MP2 npusHaBath CBOE MPaBO U MPaBO IPYTUX JIFOJIeH Ha OIINOKH;

MP3 Ppa3BHUBATb CIIOCOOHOCTH MMOHUMATh MUPp C IO3UIHUU APYTOro
YCJI0BCKaA.

OK 04. PaboTaTh B KOJUIEKTH]
KoMane, 3pHEeKTHBHO
B3aHMMOJIECTBOBATh C KOJIJIET
PYKOBOJICTBOM, KITUEHTAMHU

IIpeamerHbie

I11 BnageTh cUCTEMOM XMMUYECKUX 3HAHUM, KOTOPasl BKIIIOYAET:
OCHOBOIIOJIATAlOIME MOHATHUS (XMMUYECKUH JIEMEHT, aToM,
ANEKTPOHHAs 000JI0YKa aToMa, s-, P-, 0-2JIEKTPOHHBIE OPOUTAIN AaTOMOB,
HOH, MOJIEKYJIA, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHD
OKHCIICHHsI, XHMUYECKasi CBS3b, MOJIb, MOJISIPHAS! Macca, MOJISIPHBIH
00BbeM, YIIepoAHbIH CKeleT, PYHKIMOHANbHAs TPYIIa, paJuKall,

OK 01. Bei6upats criocoOsl
peureHus 3ana4d
npodeccroHanbHO I

ACATCIIbHOCTH TPUMCHUTCIIbH




H30MEpHUsl, U30MEPbI, TOMOJIOTHYECKUM Psijl, TOMOJIOTH, YIJIEBOOPO/IbI,
KHUCIIOPO/I- U a30TCOAEpKAILUE COEAUHEHUS], OMOJIOTMUYECKH aKTHBHbIE
BelIeCcTBa (YIJIeBOIbI, )KUPBI, OCIIKN), MOHOMED, TIOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KpUCTaNINYecKasl pelieTka,
THUIIBI XUMUYECKHUX pPEeaKIUN (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, IK30-
U DHJIOTEPMUYECKHE, pEaKLIUi HOHHOTO 0OMEHa), pacTBOP, AIEKTPOJIUTHL,
HERJIEKTPOJIUTBI, MEKTPOIUTHYECKAS IUCCOLMALINS, OKUCIUTED,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUUYECKOM peakuu, XUMUYECKOe
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUs XUMUYECKOTO CTPOCHHUS
opranuueckux Bemects A.M. byTiepoBa, Teopus 3EKTPOIUTUUECKON
Jycconrany, nepuoauyeckuit 3akon .M. MenneneeBa, 3aKkoH
COXPAaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMUH,
(hakToNIOrMUECcKHe CBEJICHHS O CBOMCTBAX, COCTaBe, MOIYYEHUU U
0€30MacCHOM HCI0Ib30BaHUH BaKHEHIIINX HEOPraHUYECKUX 1
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN AEATEIbHOCTH
4eJI0BEKa;

[12 ymeTh BBIABIATH XapaKTEPHbIE IPU3HAKN U B3aUMOCBSI3b H3yYEHHBIX
MTOHATUN, TPUMEHATH COOTBETCTBYIOIIME MOHSTHS ITPU ONTMCAHUU
CTPOEHHMS U CBOMCTB HEOPTaHUYECKUX U OPraHMYECKHUX BEIECTB U UX
IIPEBPALEHUH; BBIABIIATH B3AUMOCBA3b XUMUYECKUX 3HAHUU C
MOHATUAMM U NPEACTABICHUAMHU IPYTUX €CTECTBEHHOHAYYHBIX
[IPEAMETOB;

[13 ymeTh UCnoIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCTMHEHUIN
MEXJIYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHAIIbHBIC HAa3BaHUS BOKHEHUIITNX BEIIECTB (ITUJICH, alleTHIICH,
ruiepuH, GpeHomn, GopManbaerua, YKCyCHash KUCI0Ta, TIIUITUH, YTapHbIi
ras, yrieKUCIIbIA ra3, aMMHUaK, ralieHasi H3BeCTh, HeralieHas U3BeCTb,
MATHEBAs COJIA U JPYTHUX), COCTABIATH (DOPMYIIBl HEOPTAHUUYECKHUX U
OpPraHUYECKUX BEIIECTB, YPABHCHHS XUMHUECCKUX PEAKIIUMA, OOBICHATH
HX CMBICIT; TOATBEPKIaTh XapaKTePHbIE XUMHUYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3aMUCSAMH YpaBHEHUN
XUMHUYECKUX PEAKIU;

114 YMETb YCTaHaBJIMUBATh IIPUHAJIC)KHOCTD U3YUYCHHBIX HCOPIraHNUICCKUX
" OPraHUYCCKUX BCIUICCTB K OIPCACIICHHBIM KJIaCCaM U I'pYyIIIIaM
COGHHHCHHﬁ, XapaKTEpru30BaTb UX COCTAB U BaKHEHIIINE CBOIZCTBB.;
ONpCACIIAAThL BUABI XUMHUYCCKUX CBs3EH (KOBaJ'IeHTHaH, HWOHHasd,
METAJLIIMYCCKasd, BOI[OpOI[HaH), TUTIbI KPUCTAJUINYCCKUX PCHICTOK
BCIICCTB, KJIaCCH(bHHHpOBaTL XUMHUYCCKHUEC PCAKIINU;

115 C(I)OpMI/IpOBaTB NpEACTaBJIICHUA: O MAaTCPUAJIIBHOM CAUMHCTBC MHpPA,
3aKOHOMCPHOCTAX U TO3HABACMOCTHU SIBIICHUI IprUpoOabI; O MCCTC U
3HAYCHUU XMMHUHU B CUCTEMEC €CCTCCTBCHHLIX HAYK U €€ POJIK B
oOecreueHUN yCTOI\/'I‘-II/IBOI‘O Pa3BUTHA YCJIOBCUCCTBA: B PCHICHUN
HpO6J'IeM 3KOHOFHHCCKOﬁ, 3HepreTquc1<0171 U IUIIEBOM 6C3OHaCHOCTI/I, B

Ppa3jIMIHbIM KOHTCKCTaM

[1K 1.4 PaboTtath ¢ XMMUYEC]
BEIIECTBAMU B 000PYIOBaHHE
COOJIIOICHUEM OTPACIICBBIX He
9KOJIOTHUYECKOH 0€30TacHOCTI

MK 2.2 MNpoBoanTb KadecTBer
N KONMYECTBEHHbBIA aHanun3
HeopraHN4eCKNX 1 opraHmnyec
BELLECTB XUMUYECKUMU U DU
XMMUYECKMMN MeTogaMuU

MK 4.3. Onpegenatb husnye
N XMMU4YeCKMe CBOMCTBA
BeLlecTBa.

MK 4.5. BnageTtb npuémamu
TeXHUKn 6es3onacHoCTu.




Pa3BUTUH MCIUIINHBI, CO3JAHUH HOBBIX MAaTCPHAJIOB, HOBBIX NCTOYHUKOB
OHCpPIYu, B 06CCHe‘IeHI/II/I PalOHaJIBHOI'O MPpHUPOAOII0JIb30BaHMs, B
(hopMHUPOBAHHH MUPOBO33PEHUS U OOIICH KYJIBTYPHI YeTIOBEKA, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CpEAE;

[16 BnageTh CUCTEMOM XUMUYECKUX 3HAHUH, KOTOPasi BKIIIOYAET:
OCHOBOIOJIAralolne MOHATUS (JIONOJHUTENBHO K CUCTEME TIOHATUI
0a30BOT0 YPOBHS) - U30TOIBI, OCHOBHOE M BO3OYKJICHHOE COCTOSIHUC
aToma, ruOpuaAM3aIrs aTOMHBIX opOuTaiel, xumuueckas cBszb (" " u ",
KpaTHbIE CBSA3H), MOJIIpHAsi KOHLIEHTpALMsl, CTPYKTypHasi popMmyia,
n3omepus (CTPYKTypHasi, TeoMeTprudecKkas (1Uc-TpaHC-U30MepHsi), TUIIBI
XUMUYECKUX peakiuil (roMO- ¥ TeTepOreHHbIe, 00paTUMBbIC U
HeoOpaTHMBbI€), pacTBOPHI (MICTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KpUCTAJIJIOTUAPATHI, CTENEHb TUCCOLMALINY, JIEKTPOIN3, KPEKHUHT,
pUGbOPMHUHT); TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE
3HAHMUS, JIeKalle B OCHOBE MOHUMAHUSI IPUYUHHOCTU U CUCTEMHOCTH
XMUMHYECKUX SIBJICHUH, COBPEMEHHBIE MTPEICTABICHUS O CTPOCHUU
BEI[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM U Ha/IMOJIEKYJISIPHOM YPOBHSIX;
MIPE/ICTaBJICHHS 0 MEXaHU3MAaX XUMUYECKHX PeaKIui,
TEPMOJIMHAMUYECKUX Y KHHETHUECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUS, O XUMHUYECKOM PaBHOBECHUH, IUCIIEPCHBIX CUCTEMAX,
(akToNoruueckrue CBEJCHHs O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0€30MacHOM HCIOIb30BaHUH BOKHEHIIINX HEOPTraHUYECKUX 1
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN AEATEIbHOCTU
YeJ0BeKa; 00X HayYHBIX MPUHILIUIIAX XUMUYECKOTO MTPOU3BO/ICTBA (Ha
puMepe MIPOU3BOJICTBA CEPHON KUCIIOThI, aMMHUaKa, METaHoa,
nepepaboTKu HEPTH);

I17 ymeTh IpOBOIUTH pacyeThl 10 XMMUYECKUM (hopMyinaM u
YPaBHEHUSIM XMMUYECKHUX PEAKIMH ¢ UCII0JIb30BaHUEM (PU3NYECKUX
BEJIMYUH (Macchbl, 00beMa Ia30B, KOJUYECTBA BELIECTBA),
XapaKTepU3YIOIIUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI 10
HaXO0XKJICHHUIO XUMUYECKON (hOPMYIIbI BELIECTBA; PACUEThl MACChI
(o6beMa, KoMYEeCTBA BEIIECTBA) IPOAYKTa PEAKIIMU, €CIIU OJHO U3
HCXOJIHBIX BEILECTB JIaHO B BHJIE PaCTBOpPa C OIPEIEICHHON MacCOBOM
70J1ei pacTBOPEHHOTO BEIECTBA WM JAHO B U30BITKE (MMEET MPUMECH);
pacyeTbl MacCOBOM MJIM 0OBbEMHOMN J0JIM BBIXOJA MPOYKTa pPEaKIiH;
pacueTsl TerIoBoro 3¢ ¢gexra peakiuii, 00bEeMHbBIX OTHOLICHUN Ta30B;

I18 YMCETD BBIABJIATH XapAKTCPHBIC ITPU3HAKN U B3daMMOCBA3b U3YUCHHBIX
HOHHTHﬁ, MPUMCHATH COOTBECTCTBYIOINEC IOHATHA ITPU OIIMCAHUUN
CTPOCHHUA U CBOICTB HCOPTaHNYCCKUX U OPTraHUYCCKUX BCIICCTB U UX
npeBpameHHﬁ; BBISBJIATh B3aUMOCBS3b XMMHUYECKUX 3HAHUN C
NMOHATUAMU U NPCACTABJICHUAMU APYIrUX NpCIMETOB 1A Ooiee
OCO3HAHHOTO MMOHUMAaHUS U 00bICHEHUS CYHIHOCTHU MAaTCpHAJIbLHOT'O




€IVHCTBA MUPA; UCII0JIb30BATh CUCTEMHBIE XUMHUUECKHUE 3HAHUS JUIS
0OBSICHEHUS ¥ TPOTHO3UPOBAHUS SBJICHUN, HMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOY;

I19 ymeTh ucnoab30BaTh HAUMEHOBAHUS XUMUUYECKUX COEIMHEHUIN
MEXIYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIIATHOW XUMHUH U
TPUBHUAJIbHBIE HA3BAHUS BEIIECTB, OTHOCSIIMXCS K U3yUYEHHBIM KJlaccaM
OpraHMYECKUX U HEOPTraHUYECKUX COETUHEHMI; HCII0JIb30BaTh
XAMUYECKYI0 CHMBOJIMKY JUIsI COCTaBIICHHS (hOPMYIT HEOPTaHUIECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALLIEHHBIX
U CKEJIETHbIX) (OpMyN OpraHNYeCKUX BELIECTB; COCTABIATh YPaBHEHUS
XMUMHMUYECKUX PEAKLNUN U PaCKpbIBATh UX CYITHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIIM OCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OaslaHca ATUX peaKIUil; peakuii MOHHOTO OOMEHa IyTeM COCTaBIICHUS
UX MOJHBIX U COKPAILIEHHBIX MOHHBIX YPAaBHEHUH; peaKklUil rupoinsa,
peaxkuii KOMIUIEKCo0Opa3oBaHus (Ha MpUMEpPE THAPOKCOKOMITIIEKCOB
LIMHKA U aJIFOMHHMS); TOATBEPXK/IaTh XapaKTepHble XUMUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOUIUMU IKCIIEPUMEHTAMH U 3aIUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKIIUIL;

I110 ymeTp kiaccupuupoBaTh HEOPraHUYECKUE U OpraHUYECcKUe
BEIIECTBA U XMMHUYECKHE PEAKIIMU, CAMOCTOSITEILHO BBIOMPATh
OCHOBAHHUSA Y KPUTEPUU JUIsI KIIACCU(PUKALIMU U3Y4aeMbIX XUMHUECKUX
00BEKTOB; XapaKTE€PU30BATh COCTaB U BaXKHEHIIIME CBOWCTBA BEIECTB,
IIPUHAUICKANIUX K OIIPEICIIEHHBIM KJIaccaM U IpyIIaM COCIUHEHUM
(mpocThle BelecTBa, OKCHIbI, THAPOKCHIBI, COJIH; YTIIEBOAOPO/IbI,
IIPOCTbIE 3(PUPBI, CIUPTHI, GEHOIIbI, ATbJIETUbl, KETOHBI, KAPOOHOBHIE
KHCJIOTBI, CIIOXKHBIE 3(DUPBI, )KUPBI, YIIIEBO/Ibl, AMHUHbI, AMUHOKHUCIIOTHI,
O€JKM); IPUMEHATh 3HAHUS O COCTaBe M CBOMCTBAX BEILECTB IS
9KCIEPUMEHTAJIbHON TPOBEPKU I'MIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN MPOTEKaHUS XUMUYECKUX PEAKIUH U
IIPOrHO3UPOBAHUS BO3MOYKHOCTEH UX OCYILIECTBIICHUS;

I111 ymeTs moATBEepkKAaTh HA KOHKPETHBIX IPUMEpaxX XapakTep
3aBUCHUMOCTH PEaKIIMOHHOM CIIOCOOHOCTH OPraHU4YeCKUX COSTMHEHUN OT
KpaTHOCTH W THIA KOBaJIeHTHOU cBs3M ("'curma" u "mu'"), B3aMMHOTO
BIIUSIHUSL aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX; a TAKXKE OT
O0COOCHHOCTEH peanu3aly pa3IndyHbIX MEXaHU3MOB MMPOTEKAHUS
peaKuuii;

I112 ymeTh xapakTepu30BaTh MEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YXJICHHOM COCTOSTHUHM) U HOHOB XUMUYECKUX
aneMeHTOB 1 - 4 mepuogos [lepuoauueckoit cucremsl J[.. Menneneesa
1 UX BaJICHTHBIE BO3MOKHOCTH, UCTIONB3Ys moHsTus "s", "p", "d-
ANIEKTPOHHBIE" OPOUTAIH, PHEPTETHUECKHE YPOBHH; OOBICHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMUYECKUX JIEMEHTOB U




00pa3yeMbIX MU COCIMHEHHI TI0 TIepUOJIaM | TPYIIaMm;

I113 ymeTh naaHUpPOBATh U BBIIOJIHATH XUMUUYECKUH IKCIIEPUMEHT

(npeBpaleHNs OpraHMYECKUX BEIIECTB [IPU HarpEeBaHUH, IIOJIYyYEHHUE
STUJIEHA U U3yYEHHUE €Tr0 CBOWCTB, KAUECTBEHHbIE pEaKlUu Ha
aJIbJICTU/IBI, KpaXMaJl, YKCYCHYIO KUCIIOTY; IEHAaTypalus OeIKOB pH
HarpeBaHUH, [IBETHbIE PEAKIIUU OCJIKOB; IPOBOJUTH PEAKLIMU HOHHOTO
oOMeHa, OTIpeIeNIATh CPeay BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIH
Ha cyibdaT-, KapOOHAT- ¥ XJIOPH/I- aHHOHBI, HA KATHOH aMMOHWS;
peniaTh SKCIIepUMEHTAIbHBIE 3aa41 110 TeMaM "MeTtaisl" u
"HemeTansl") B COOTBETCTBHH € IPABUJIAMU TEXHUKU O€30MACHOCTH NPU
oOpallleHNH C BeIleCTBaMU U J1JaOOpaTOpPHBIM 000pyI0BaHUEM;
MIPENICTaBIATh PE3yJIbTaThl XUMHUYECKOIO SKCIIEPUMEHTA B (hopMe 3amnucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil U (OpMyanupOBaTh BBHIBOJIbI HA
OCHOBE ATHUX PE3yJIbTATOB;

[114 ymeTp aHaMM3UPOBATh XUMUYECKYIO HH(POPMAITHIO, TTOTYyIaEMYIO U3
Pa3HBIX UICTOYHUKOB (CPEACTB MaccoBOi nHbopmainu, ceTb IHTepHET 1

Jpyrue);

I115 BameTb OCHOBHBIMU METOJIaMH HAYYHOT'O TIO3HAHMS BEILIECTB U
XUMUYECKUX SIBJICHUN (HAOIOICHHE, N3MEPEHUE, SKCTIEPUMEHT,
MO/ICTUPOBAHNUE);

[116 ymeTh MpoBOAUTH PACUETHI 110 XUMHUECCKUM (HOPMYIIaM 1
YpaBHEHUSM XUMHUYECKHUX PEaKIUi ¢ UCIOJIB30BaHUEM (DU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOIIHX BEIIEeCTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCIOBHS) Fa30B, KOJMYECTBA BELIECTBA;
UCI0JIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIsl IPUHSATHUS PELICHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYaAIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

I117 ymeTb caMOCTOSITENBbHO MJIAHUPOBATH U IPOBOIUTH XMMUYECKUN
HKCIEPUMEHT (TIOTy4YeHHE U U3yUeHUEe CBOWCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BELIECTB, KAUECTBECHHbBIC PEaKIH YIJIEBOA0POI0B
Pa3IUYHBIX KJIACCOB M KMCIOPOICOAEPIKAIIMX OPraHUYECKUX BEIECTB,
peleHre SKCIepUMEHTAIbHbIX 33/1a4 110 PaClO3HaBAaHUIO
HEOPraHMYeCKUX U OPraHNYECKUX BEIIECTB) ¢ COOMIOAECHUEM MPaBUII
6e301macHOro oOpalleHus ¢ BellecTBaMH 1 J1ab0paTOpHbIM
o0opynoBaHueMm, (opMyaHpoBaTh LEJIN UCCIEIOBAHNUS, PETOCTABIATH B
pa3nuyHOi popMe pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTH;

I118 ymeTh OCyIIECTBIIATD LIE€JIEHANIPABICHHBIN IOMCK XUMHUUYECKOMN
uHGOpMAIMY B PAa3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO- Hay4dHas
JUTeparypa, cpelicTBa MaccoBoi HH(popMaru, cetb HTepHeT 1
Jpyrue), KpUTUIECKU aHATM3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,

OK 02. Ocy11iecTBisTh MOUCK
aHaJIM3 U UHTEPIIPETAIIIO
nHpopMaiu, HeoOX0UMOM |
BBITIOJTHEHHUS 33124
poeCCUOHAIBHON JESATEIbE

IIK 1.4 PaboTaTh ¢ XMMHYECK
BEIIIECTBAMU M 000PYI0BAHME
COOJIIOICHUEM OTPACIIEBBIX He
9KOJIOTHYECKOM 0€3011aCHOCTI

MK 2.2 MNpoBoanTb KayecTBet
N KONMYECTBEHHBIA aHanms
HeopraHN4eCKNX 1 opraHmnyec
BELLECTB XMMUYECKMU U W
XUMUYECKMMN MeTOogaMM

MK 4.3. Onpegenatb dusmye
N XMMUYECKMe CBONCTBA
BellecTBa.

MK 4.5. BnageTb npuémamu
TEeXHUKN 6e30nacHOCTH.




HepepaGaTbIBaTb €€ U UCIO0JIL30BaTh B COOTBETCTBHUU C IIOCTABJICHHOU
y4eOHOM 3a/1a4eii;

I119 BnaneTh cucTeMoi 3HaHUN O METO/IaX HAYYHOTO IIO3HAHMSI ABJICHUI
IIPUPO/IbI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUAMU
IIPUMEHATH 3TU 3HAHUS IPU dKCIIEPUMEHTAIBHOM HCCIIEI0BAHUHT
BELLIECTB U JUIsl OOBSICHEHUSI XMMUUYECKUX SIBJICHUH, UMEIOIINX MECTO B
MIPUPOJIE IPAKTUYECKON NEATEIBHOCTH YEIOBEKA U B IIOBCEIHEBHOU
KU3HU;

[120 ymeTh m1aHUPOBATh U BHITIOIHATh XUMUYECKUN SKCTICPUMEHT
(TIpeBpalleHust OpraHMYeCKUX BEIIECTB IPU HarPeBaHUH, TIOJIYUCHUE
STUJICHA U U3YYEHUE €r0 CBOWCTB, KAYECTBEHHbBIC PEAKIIUU HA
aJIBJIETU/IBI, KpaxMaJ, YKCYCHYIO KHCIIOTY; IeHaTypalus OeIKoB IpHu
HarpeBaHUH, I[BETHBIE PEAKIIUU OCIIKOB; TPOBOUThH PEAKIIMHA HOHHOTO
oOMeHa, OTIpeIeIIATh CPey BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKITHI
Ha cynbdar-, KapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh
AKCIIEpUMEHTANIbHBIE 3a/1a4H 110 TeMaM "Metamel" u "Hemeramist") B
COOTBETCTBUH C TIPABHIIAMH TEXHUKH 0€30TIaCHOCTHU MPH OOpaIICHUH C
BEIIIECTBAMU U JIA0OPATOPHBIM 000PYTI0OBAHUEM; TIPEICTABIISATH
pe3ynbTaThl XUMUYECKOTO IKCTIEpUMEHTA B JOpMeE 3aIUCH YPaBHCHHM
COOTBETCTBYIOIINX PEakuii U GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yJbTaTOB;

[121 ymeTh caMOCTOSATENBHO TJIAHUPOBATHh U MPOBOAUTH XUMUYECKHI
AKCIEPUMEHT (IOJydeHHE U M3Y4YEeHUE CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEILEeCTB, KAYEeCTBEHHbIE PEAKIIMH YTIEBOI0POI0B
Pa3IMYHBIX KJIACCOB U KHCIOPOICOACPKALIUX OPraHMUECKUX BEIEeCTB,
pelIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 110 PAcIO3HABAHUIO
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB) C COONIIOJICHUEM IPABUIT
0€30MacHOT0 O0paIEeHHs C BEIIeCTBAMU U JTaOOPaTOPHBIM
obopynoBanueM, GOpMYIUPOBATH LEIU UCCIEIOBAHMUS, IPEIOCTABIISTD B
pasnu4Hoi opMe pe3yNnbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U
OIICHUBATh UX JOCTOBEPHOCTH;

OK 04. PaboTaTh B KOJUIEKTH]
KOMaH/e, 3P (PEeKTUBHO
B3aMMOJIEMCTBOBATh C KOJIJIET
PYKOBOJICTBOM, KITHEHTAMH

[122 copmupoBaTh NPEACTABICHUS: O XUMUUECKOHM COCTaBIISIOIIEH
€CTECTBEHHOHAYYHOI KapTHUHBI MUpPa, POJIM XUMUH B IO3HAHUU SIBIICHUI
IPUPOJBI, B POPMUPOBAHUM MBILUIEHUS U KYJIbTYPBI JIMYHOCTH, €€
(GyHKIMOHATBHON TPaMOTHOCTH, HEOOXOMMOM JUTs peleHHs
MPAKTUYECKUX 3a/1a4 U HKOJIOTHUECKH 000CHOBAHHOIO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CPELIE;

123 ymets cobmroaTh MpaBuiia 3KOJOTMYECKH 11e1eC000pa3HOTo
MOBEJICHUS B OBITY M TPYAOBOI NEATEIHLHOCTH B LENAX COXPAaHEHUS
CBOETO 37J0POBbS U OKPYKAIOIIEH MPUPOAHOM CPEbl; YUUTHIBATh
OMACHOCTb BO3/ICHCTBHUS HA )KUBBIE OPTaHNU3MBbI OIIPE/IEIICHHBIX BELIECTB,

OK 07. ConeiicTBOBaThH
COXPaHEHUIO OKPYKaroUIeH C
pecypcocOepexeHuto, 3pdex
JIEHCTBOBATh B UYPE3BbIUANHBL.
CUTYAaILUSAX

IIK 1.4 PaboTaTh ¢ XMMHYECK
BEIIECTBAMU 1 000PYIOBaHUE
cOOIOICHNEM OTPACIIEBBIX H(
HKOJIOTHYECKOM 0€3011aCHOCTI




IMOHUMAsl CMBICII ITOKA3aTeNs MPEACIIbHON AOIMYCTUMON KOHLICHTPALIUY; MK 4.5. Bnagetb npuémamm
TEXHUKN 6e30nacHOCTU.

[124 ymeTh porHo3upoBaTh, aHAIU3UPOBATH U OLIEHUBATH C MO3ULIUN
HKOJIOTUYECKOI 0e30MacHOCTH MOCIEACTBUS OBITOBON U
MIPOU3BOJICTBEHHOMU JICATSIILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadoTKOMH
BEILECTB; UCMOJIb30BaTh MOTYYECHHbIE 3HAHUS JJIS IPUHSITHUS TPAMOTHBIX
pelieHuid TpodsieM B CUTYaLUAX, CBSI3aHHBIX C XUMUEH;

[125 ymeTh oco3HaBaTh ONIACHOCTH BO3JCHCTBUS HA AKUBbIE OPraHU3MBI
OTIPE/IENIEHHBIX BEIIECTB, IOHUMasl CMBICIT IIOKa3aTelsl pelebHON
JOMYCTUMON KOHIEHTPALUH, U MOSICHATh Ha IPUMEpax CrocoObl
YMEHBIIECHUS U IPETOTBPALICHUS UX BPEIHOTO BO3/IEHCTBUS Ha
OpraHu3M 4eJIOBEKa.

1.5. PekomeHayemMoe KONIMY4ECTBO YacOB Ha OCBOEHMWEe MporpamMmmbl y4ebHoOM
ANCLUUNNUHDI:

obbem obpaszoBaTenbHOM Harpy3kn — 724aca, B TOM YUChE:

y4yebHOM Harpysku BO B3auMOAENCTBUM C npenogasatenem — 70 vaca,;

camocTosTenbHon paboThl obyvatoLerocst — 24aca.

2. CTPYKTYPA U COOEPXXAHMUE YYEBHOWN OUCLUMNIUHbI

2.1. O6bem yuyebHOM ANCLIMNNUHBLI U BUAbI y4eOHON paboTbl

Bup yuyebHon paboThl O6bem B yacax
O61bem ob6pasoBaTenbHOM NpPorpaMmmMbl GUCLUUNIIUHDI 72
OcHoOBHoOe coaepxaHue 70

BT. Y.

TeopeTnyeckoe obyveHne 30
naGopaTopHble N NpaKTUYECKNE 3aHATUS 38
CamocTosaTenbHas paboTa 2
MpomexyTouHas atrectauus (AudpcepeHUMpOBaHHbIN 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 nabopaTopHble 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 XUMUWN. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XMMUW U pacyeTbl N0 YPaBHEHUSIM XMMUYECKNX
peakumi. Monb Kak eaMHMLa KonnyecTea Bellectsa. MonsipHast Macca. 3akOHbl COXpaHEHUS Macehl U
3Hepruun. 3akoH Aoragpo. MonsipHbin 06bem raso. OTHOCUMTENbHAsA NNOTHOCTbL ra30B.

Peakummn komnnekcoobpas3oBaHUs C y4acTUEM HEOPraHMYeCKMX BeLLEeCTB (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 peakLmm COeUHEHNs, eCr OJHO U3 BELLECTB AaHO B U30bITKe
n/vnu coaepXxut npumecu. PacyeT MaccoBol i 06bEMHON 0NN BbiIXOA4a NpoayKTa peakuuy CoeAMHEHNS!
OT TEOPETMYECKM BO3MOXHOrO. PacyeT 06 beMHbIX OTHOLLEHWIA ra3oB. PacyeT macchl (06beM, KONMYECTBO
BEeLLEeCTBa) NpoayKTa peakuuu, ecrnv 04HO M3 BELLECTB JaHo B BUAe pacTBopa C onpeaeneHHo MaccoBow

OK 01, JTP4,

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

YpaBHeva OKMCIEHNA-BOCCTaHOBMNEHUs. CTeneHb okmucneHus. OKncnuTenb 1 BOCCTaHOBUTENb.
OKncnnTenbHO-BOCCTAaHOBUTESTbHbIE peakunn B npupoae, npon3soaCcTBeHHbIX nNpoueccax n
XKn3HepeATesibHOCTU OPraHM3MoB. OKMCnINTENBHO-BOCCTAHOBUTENbBHBLIN NOTEHUMan cpenbl. CocTtaBneHue u
ypaBHUBaAHNE OKUCITUTENIbHO-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. 3HayeHne rmgponmsa B bmonornyeckmx obMeHHbIx npoueccax. [NpumeHeHne rngponunsa B
NPOMBILLIIEHHOCTW.
Na6opaTopHasa paboTa
NabopaTopHas pabota «Peakumu rugponuaay.
WccneposaHve cpefbl pacTBOPOB COfen, 0Bpas3oBaHHbIX CUMbHbIMM W cnabbiMm MNpPOTONUTaMWU, U KX
peakuun ¢ pactBopamu LWenovn n kapboHata Hatpus. CoctaBneHue peakumn rmgponmsa conemn.
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,
CTpOeHune —
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 pasfnMyHbIX KNnaccoB (HasbiBaTb M COCTaBNATb POPMYIibl XMMUYECKNX BELLECTB, 5
onpeaensaTb NPUHAANEXHOCTb K Knaccy).
NCTOUHMKM XuMumyeckon uHdopMmaummn (HaydHast n y4ebHo-HaydyHas nutepaTtypa, CpedcTBa MacCOBOM
nHdpopmaummn, cetb WHTepHeT u apyrue). louck wHdOpMauMnm Mo HasBaHUAM, 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. O6lme UNYECKNe M XMMUYECKMe CBOWCTBA MeTannoB. Cnocobbl MonyvyeHus. 3HauveHue nT1-3, nH1, M1-
MeTannoB U HEMETAroB B NPUPOAE U XU3HEAEATENbHOCTY YernoBeka 1 opraHnamoBs. Kopposus MeTannos: 2 25, MJ16, MN2-
BUbI KOPPO3UM, CNOCOBbI 3aLLMTLI METANIOB OT KOPPO3UK. 4, 51, My1
Hemetannbl. Obwmne dursnyeckme n xMMmmnyeckne CBONCTBA HeEMETAamNoB. TUNU4YHbIE CBOMCTBA METasoB
IY= YIl rpynn. Knaccudwukauma m HOMeHKknaTtypa coeavHeHun HemeTtannoB. KpyroBopoTbl OGMOreHHbIx 2

3M1eMEeHTOB 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 MeTannoB, HemMmeTasuioB U aMCbOTeprIX ANemMeHTOB; HeopraHn4Yeckmx KUCIOoT, OCHOBaHUN W
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«geHTudurKaLmss HeopraHN4YEeCKNX BELLECTBY.
PelueHne akcnepMmeHTanbHbIX 3a4ay Mo XMMUYECKUM CBOWCTBAM METamnsioB M HEMETansoB, Mo
pacrno3HaBaHMWIO N NOMYYEHNIO COEAMHEHWUA METanI0B U HEMETAINOB.

NoeHTndpukauma HeopraHMYeCKNX BELLECTB C UCMOSb30BaHNEM UX (PU3NKO-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 3SHEPrMn (anbTepHaATUBHbIE WCTOYHWKMA 3SHEPrMn) B peLLeHun npobnem 3KONorm4eckon,
3HEepreTM4ecKom N N1LLLEBON Be30NacHOCTU.

Paszpen 4. CTpoeHMe u CBOMCTBA OpraHUYeCKUX BelLecTB

Tema 4.1 OcHoBHOe cogepxaHue OK 01, P4,
Knaccndukaums, NP7, NT1- T3,
CTpoeHMe 1 TeopeTnyeckoe obyueHue. re6-8, MI1-3,
HOMeHKnaTypa " — MWN4-7, MY1
OPraHMHECKX [MosiBNeHne n pasBuTrE OpraHN4YeCcKom XMMmn Kak Hayku.lpegmeTt opraHmyeckon xummmn.MecTo 1

BELECTB 3HayeHne opraHN4Yeckon XMMnUmM B CUCTEME €CTECTBEHHbIX HayK.

XnMunyeckoe CTpoeHUe Kak NopsiAioK CoOeaUHEHUs aTOMOB B MOJSIEKYSIE COrflacHO MX BanNEHTHOCTM.
OCHOBHblE MOSIOXKEHUSI TEOPUN XMMUYECKOrO CTPOEHUsI OpraHudecknx coeguvHeHun A.M.
byTnepoBa. YrnepogHbi CKeNeT OpraHn4Yeckon Morekynbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT
XMMUYECKOrO CTPOEHMST MOSiekyn. MIsomepusa n nsomepebi.

lMoHATME 0 yHKUMoHanbHou rpynne. Pagukan. MNpuHumnbl Knaccudukaumm opraHM4ecknx
coeanHeHnn. MexayHapoaHas HOMeHKnaTypa v NpUHLUMNbLI HOMEHKNAaTypbl OpraHnYeCcKnx
coeanHeHui. NoHATHe 06 azoTcoaepXalumx coeaAnHEHUsX, BUONOrMYEeCcKkn akTUBHbIX BeLLLEeCTBax
(yrmesopax, xupax, 6enkax n gp.), BbICOKOMOSEKYNAPHbIX COEAUHEHUSIX (MOHOMEp, NONIMMEp,
CTPYKTYPHOE 3BEHO)

MpakTnyeckas pabora

HomeHknaTypa oOpraHM4eckux COeOUHEHWA OTAEeNbHbIX KNaccoB (HACLIWEHHbIE, HEeHacCbIWeHHble U
apomaTuyeckue yrneBoAopOoAbl, CNMPThI, (beHonbl, anbaernapl, KeTOHbl, KapbOOHOBblE KUCMOTbI U Ap.)
CocTaBneHune NorHbIX U COKPaLLEHHbIX CTPYKTYPHbIX (0OPMYS OpraHMYecKMx BELLECTB OTAENbHbIX KNaccoB,
MCcnonb3ys WX HasBaHMA MO CUCTEMATMYECKOWM HOMeHKnaTtype. Pacuyetbl npoctenwen dopmynbl
OpraHn4ecKor MOoreKyrbl, UICXOAA U3 aneMeHTHoro coctasa (B %).

21




Tema 4.2.
CaoucTtBa
OpraHn4yecKmnx
coeIMHEHUN

OcHoBHoOe cogepXxaHue 10
TeopeTnyeckoe oby4yeHue. 8
PU3NKO-XMMMYECKNE  CBOWCTBA  OPraHMYecKMX COeOMHEHWA  OTAenbHbIX  KnaccoB  (0cobeHHoCTM
Knaccudukaumm 1 HOMeEHKnaTypbl BHYTPM Kracca; romoniormdyeckuin psg v obwas dpopmyna; nsomepus;
dusnyeckne CBOMCTBA; XMMUYECKME CBONCTBA; CNocobbl NONyyYeHus):
— npedenbHble yrnesogopoAabl. [opeHMe MeTaHa Kak OAMH M3 OCHOBHbIX WCTOYHWMKOB Tenna B
NPOMbILLIIEHHOCTM M ObITy. CBONCTBa NPUPOOHbLIX YINEBOAOPOAOB, HAaXoXaeHe B NpUpoae N NpuMeHeHue
arnkaHos

2
— HernpegernbHble N apoMaTuyeckme yrinesogopodbl. [NonMmepnsauna aTuneHa kak OCHOBHOE HanpasreHue
€ro Mcnonb3oBaHus. [opeHne aueTuneHa Kak UCTOYHMK BbICOKOTEMMEPATYPHOro NramMeHn O5s1 CBapku u
peskn MeTanmnos,;
— Kucnopogcogepxawme coeaguHeHus (CnupTbl U MNpPOCTble 3upbl, PEeHoNbl, anbaernabl U KETOHbI,
KapboOHOBbIE KUCMOTbI M WX Npou3BogHble). [MpakTudeckoe MNpUMEHEHNE STUMEHITIKONS, MUUepuHa, 5
deHona. lNpumeHeHne dopmanegernga, auvetanbgernga, YKCYCHOM KUCNOThl. Mbina Kak COSiv BbICLUNX
KapboHOBbIX KACIOT. MotoLwne ceBoncTBa Mbina;
— asoTcogepxalime coeguHeHus (aMnHbl 1 aMUHOKUCIIOThI, Benkn).

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

MpakTnyeckas paboTa 2
PelueHne Luenoyek NnpeBpaLLeHNIA Ha FEHETUYECKYHO CBSI3b MEXAY KIaccamMu OpraHMYecknx COEQUHEHNI C
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, M4, M1-
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 npuncoegnHeHnAa n OKUCNeHnA Ha npumepe 3TurneHa. PeweHne pacyeTHbIX 3a4a4y 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 —
NCTOYHMK SHEPTNN XMBbIX opraHMamMoB. ObnacTv NnpuMeHeHns aMnHOKUCIOT. NpeBpalleHns 6enkos NuLm
B opraHum3me. buonorunyeckme yHkumm 6enkoB. Bruonorndeckne dyHKUMM xupoB. Ponb opraHn4eckomn
XUMUn B pelueHuun npobnem nueson 6e3onacHOCTU.

HyknenHoBble KUCMOTbI: cocTaB U cTpoeHne. CTpoeHne Hykneotnaos. CocTtaB HyknenHoBblx kucnoT (OHK,
PHK). Ponb HyKnenHoBbIX KUCMOT B XWU3HeAeATerNbHOCTU OpraHu3moB.

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

CVHTETMYECKME M WCKYCCTBEHHblE BOJSIOKHA, WX CTPOEHWE, CBOWCTBa. [lpakTuyeckoe WCMonb3oBaHUe
BONMOKOH. CUHTETUYECKME NIEHKN: N30NSUUS AN NPOBOAOB, MeEMOpaHbI As1 ONPeCHeHUst BoAbl, 3aLUMUTHbIE
nneHkn Ans asTomobunen, nnacTblpy, XUpypruyeckne noBs3kM. HoBble TexHOMOrMn AanbHenLero
COBEpPLLUEHCTBOBAHMS MONIMMEPHbIX MaTepuanos.

Ponb opraHM4eckol Xummm B peLleHnr npobnem sHepreTuyeckon 6e3onacHoCcTy, B pasBuTUU MeaULMHbI,
CO3[aHUM HOBbIX MaTeprasnoB, HOBbIX MCTOYHMKOB SHEPIMK (arnbTepHaTUBHbIE MCTOYHUKM 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).

KOHTpOHbHaH CprKTypa M cBOMCTBA OpraHn4yecKkunx BeLlecTB.
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‘I1,6,26, Mﬂ%,
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
CO3[aHuns oNTUManbHbIX YCNOBUM NPOTEKAaHNA XUMUYecknx npoueccos. [NpuHuun 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
OblTy U TpyOooOBOW [EATENbHOCTU B LENAX COXPaHEHUS CBOEro 340POBbS U OKpyXXakoLlen
npupogHon cpeabl.
PelwleHne npakTUKO-OPMEHTUPOBAHHbLIX 3aJaHuMM Ha npuMeHeHue npuHumna Jle-lWWatenbe ans
HaxoXOEeHUs HanpaBfeHNA CMELLEHUS paBHOBECUS XMMWYECKOW peakumm M aHanums ¢akTopos,
BIIMAIOWMX HA CMELLLEHME XUMNYECKOrOo paBHOBECUS
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 OncnepcHble cuctembl. KonnomaHble cuctemsbl. ICTUHHbIE pacTBOpbI PR
YCTOMUMBOCTH P : . P pbI. MH1, P10,
- J131-4, 16, 18,
PactBopeHne kak duamko-xummuyeckun npouecc. PactBopbl. Cnocobbl NPUroTOBNEHWS PaCTBOPOB. MIT 4-6. M5
PacTtBopuMocTb. MaccoBasi ons pacTBOPEHHOro BellecTBa. [1peaenbHo AONYyCTUMbIE KOHLEHTpaUMN N KX ’ ’
NCMNONb30BaHUe B OLIEHKE 3Konornvyeckom 6e3onacHoCTMU. MY1
Knaccndumkaums gmcnepcHbix cucteM no coctaBy. CTpoeHue n hakTopbl YCTOMYMBOCTU OUCNEPCHbBIX
cucteMm. PacnosHaBaHMe WMCTUHHBIX PacTBOPOB, KOMMOWAHbLIX PacTBOPOB W rpyboaMcnepcHbIX CUCTEM.
CtpoeHue muuennbl. PaccemBaHve cBeTa nNpu MNPOXOXOEHWM CBETOBOrO My4yka 4epes OnTUYECKU
HeogHOPOAHY0 cpeay (addekta TuHgans).
MpakTMyeckasn paboTa
PelwweHne 3agay Ha npuroToBreHne pacTBopoOB.
PelueHne npakTMKO-OPUEHTMPOBAHHbIX pacyeTHbIX 3a4aHUi Ha AMCMNEPCHblE CUCTEMbI, UCMOMb3yeMble B
ObITOBOM M MNPOM3BOACTBEHHOW [OEATENbHOCTM YeroBeka, C MNO3MUMA  3Kosormdeckon 6e30nacHOCTU
nocneacTBUN U rPaMOTHbIX peLleHnin Npobnem, CBsA3aHHbIX C XMUMUEN.
Tema 6.2. OcHoOBHoOe cogepxaHue OK 01, OK 02,
NcecnepgoBaHue
CBONCTB Na6opaTopHasa paboTa JIP4, NP 7,
NCNepCHbIX
A P NaBopaTopHas pabota «IpuUroToBreHne pacTBOPOBY. nm-nTs,
cuUcTeM ans nx
WAGHTUNKAUMM  MpuroToBMEHME PacTBOPOB 3aflaHHON  (MOMSIDHOM) KOHLEHTPaLMMW (G MPaKTUKO-OPUEHTUPOBAHHBIMMU NH1, M14-19,
BOnpocamu), onpeaeneHne cpeabl BOAHbIX PaCTBOPOB. M3, MA6
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 lMpaBuna noucka nU aHanMsa XMMUYECKOM MHAOPMaUUM U3 PasfnYHbIX 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, TEKCTUITbHbIE BOSTOKHA, UCTOYHUKN SHEPTUU ,0praHn4eckne n MmHeparbHble
ynoOpeHus, nekapcTBeHHbIE BeLeCcTBa, ObIToBas XMMUSI.
3awmTa :MNpencraBneHne pesynbTaToB peLleHnsa KeMcoB B POPMEMUHM- AOKNaLa C Npe3eHTaumen
TemaTtuka 1. Koppo3V|$| MeTaJlioB B pa3rfinyHbIX cpeax: MmeTaryim4eckme n Hemetanimyeckme 3allmnTHble 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 ocmMoca B OpraHUYeCKNX U HEOPraHUYeCKUX 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 MUHeparnbl.

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 6yTunmposaHHOM BoAbl U3 pasnUYHbIX UCTOYHUKOB. MMHepanbHbIi 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.

Mcnonb3oBaHne repmMeTusmpyoLwmx Matepuaros B CTPOUTENBCTBE.

27




25. "3eneHble’WnHBbI

MpomexyToyHasa aTrecTauus no aucuunnuHe(audcgpepeHUNPOBaHHbLINA 3a4eT)

Bcero

72
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3. YCJIOBUA PEAJIMZALIUA YUYEBHOM JUCIHHUIIINHBI
3.1. TpeboBaHUA K MMHUMaNIbLHOMY MaTepuarbHO-TeXHMYECKOMY oGecneyveHuto:

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

- nabopatopusi «HeopraHuyecko W OpraHWYeckom Xumum» AOns  NpoBeaeHUs
nabopaTopHbIX pabdoT 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:

- NOCafA04YHble MeCTa Mo KoNmM4yecTBy 00yYatoLLMXCS;

- 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 ond nony4vyeHus rasosB (Mnv npobupka € rasooTBodHON TpybKow), oepxatenu
ANa NpobMPOK, CKNSHKM AN XpaHeHUs peakTMBOB, pa3fgaToudHble FIOTKU; XMMUYEeCKMe CTakaHbl
(50, 100 1 200 mn); WNaTenu; NMHUETLI; TUreNbHbIE WMNLbI; CEKyHOOMEpPbI (TaNMepbl), MEPHbIE
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 nHgukatop; nunetkn Ha 1, 10, 50 mn (unm gosatopbl HA 1, 5 n 10 mn),
OlopeTkM Onst TUTPOBaHWS, MeauuuHckue wnpuubl Ha 100-150 mn, naGopaTopHble W/wnu
aHannTU4Yeckne Bechl, pH-mMeTpbl, CyLLUUIbHBIN WKad, 1 ap. nabopaTtopHoe obopyaoBaHue.

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),
AnddepeHUmanbHbIi AaTYMK HanpshKeHWs!, AaTyuMK TOKa, OaTyvKk TOKa NnpeaHasHaudeH, B T 4
ANst U3MEPEHNS TOKa NPU HU3KOM HanpsikeHUW, AaT4ymk o6 bema XUaKocTu (CHETUYMK Kanenb)

3.2. UHdbopmaumoHHOe ob6ecneyeHne obyyeHus:
MNepeyeHb pekoMeHAyeMbIX y4eOHbIX N3gaHun,

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

1.0.C.rabpvensH, EcrecteosHaHue,«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., lopodeesa H.M. MpakTukym: yueb.
nocobue ana cTya. yupexaeHui cpea. npod. obpasosanHua. — M., 2020.

2.fabpuenan 0O.C., Octpoymos W.I'., Chagkos C.A. Xumua: nocobme Ana NoAroToBKM K
Er3: yyeb. nocobue gna ctyq. yupexaeHnin cped. npod. ob6pasoBaHus.

— M., 2020

3.TabpuenaH 0.C, fibicosa I.I. Xumua. TecTbl, 3ag4a4v U ynpaxHeHua: yueb. nocobue
ANA CTYA. yupexaeHui cpeq. npod. obpasosaHma. — M., 2019.

4.EpoxuH K0.M., Kosanesa W.5. Xumua ans npodeccuin u cneumanbHOCTEN TEXHUYECKOTO
M  eCcTecTBEHHO-Hay4yHoOro npoounen: y4yebHUK ANA  CTy4.  yupexaeHwn cpeg. npod.
obpasoBaHua. — 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 KoHcynbranT cryneHta www.studentlibrary.ru/

5. BupTyanbHbie 1a00paTOpHBIE M MTPAKTUYECKHE paOOTHI HA YIITyOJIEHHOM YPOBHE
OCHOBHOTO 00111eT0 0OpasoBanus https://content.edsoo.ru/lab/subject/4/

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

MeToguueckue nocobusi, pekoMmeHAaLUMM:
MeTtoanyeckue peKOMeHIANM:

- MO BBIMNOMHEHNIO MPAKTMYECKMX paboT Mo TemMam AUCUMNIMHBI (COOTBETCTBEHHO
HoMmepy paboTbl, 0603Ha4YeHHOM B NyHKTe 3.1.2.);
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- no odopmneHunto pedepara;
- N0 OhOpPMIIEHNIO MYNTbTUMEANNHBIX NPEe3eHTaUuN;

- MO BbINOJIHEHUIO U OCbOpMJ'IeHVII-O nHamBuayaribHbIX NPOEKTOB.

MeToauueckue pa3padoTKi YPOKOB:
TemaTnuyeckue npeseHTauum

1. CtpoeHne aTOMOB XMMNYECKNX SIEMEHTOB M1 NpMpoaa XMMUYECKOW CBA3U

2. Tllepwoguyeckni 3akoH 1 Tabnuua .M. MeHpeneesa

3.  Tunbl XMMMYECKUX peaKLmm

4. QJnekTponuTuyeckasa guccoumaumnsa U MOHHbIM 0OMeH

5. Knaccudurkaumsi, HOMeHknaTypa u CTPOeHNe HeopraHU4YeCcKknx BeLecTB

6. ®PU3NKo-xMMUYECKMe CBOMCTBA HEOPraHNYECKMX BELLLECTB

7. Tlpon3BOACTBO HEOPraHUYeCKMX BellecTB. 3HayYeHe U npuMeHeHne B BbiTy U Ha
npousBoacTBe

8. Knaccudumkaums, cTpoeHne u HOMeHKNaTypa opraHMYyeckux BeLLecTB

9. CsowcTBa OpraHN4eCKNX CoOeanNHEHNI

10. OpraHu4yeckne BeELECTBA B XXM3HeAeATeNbHOCTN Yenoseka. Mpon3soacTeo u
NMPYMEHeHMe OpraHNYeCKUX BELLECTB B NPOMbILLNEHHOCTU

11.
12.

KnHeTnyeckne 3aKOHOMEPHOCTU NPOTEKAHUS XMMUYECKUX peaKLuii

TepmognHammyeckne 3akOHOMEPHOCTU NPOTEKAHUS XMUMNYECKUX peakuun. PaBHoBecue

XUMWYECKMX peaKkLmi

13.
14.
15.
16.

[uncnepcHble cucTeMbl N PaKTOPbI X YCTONYNBOCTU
McecnegosaHue CBOMCTB AUCMEPCHBIX CUCTEM AN UX naeHTumkaumumn
O6HapyxeHne HeopraHM4YeCcKnx KaTMOHOB N aHNOHOB

O6Hapy>|<eHV|e OopraHn4yeckmnx BelwlecTB OTAENIbHbIX KIaCCoB C UCMNOJ1Ib30OBAHUNEM

KayeCTBEHHbIX peaKLui

17.
18.
19.
20.
21.

Xvmuns B BbITY M NPON3BOACTBEHHON AeATENBHOCTU YenoBeka

OcHoBbl nabopaTopHON NpaKTMKK B NpodeccroHanbHbIX nabopaTtopusax
XMMNYECKUN aHaNN3 TEXHUYECKUIA BOAbI

XUMn4ecknm aHanua sosgyxa

XMUYeckuin aHanma npob MatepranoB CTPOUTENBHO-PECTAaBPaLMOHHON AEATENBHOCTH

1 On3anHa

22.

WcenegoBaHne 06beKTOB TeXHOCHEPDI
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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 (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
| |OcHOBHOM MOAYIb
1 |Paspen1. dopmynupoBaTb
OcHoBbI 6a3oBble NOHATUA U
CTpOeHusA 3aKOHbI XUMUU
BellecTBa

1.1 |CtpoeHune Coctaenatb xummyeckme  |1. Tect «CTpoeHme aToMoOB OK 01,
aToMOB dopmMysibl COEaUHEHNI B XUMUYECKNX SNTEMEHTOB U NP4, NP7,
XUMUYECKMX COOTBETCTBUM CO CTENEHbLIO |MPUPOoAa XMMUYECKON CBA3NY. NT1- T3,
3NEeMEHTOB U OKUCIEHNSA XMMUYECKNX M1, M1,
npupoaa 3rIeMeHTOB, 1CX0as U3 2. 3apaqu Ha cocTaBneHne MU2, MY1
XUMWYECKO  |BameHTHOCTY U1 XAMU4ECKUX (POPMYN )

CBSI3V anekTpooTpuLaTenbHocTy  |ABYX8TOMHBIX COBANHEHNM
(okenpgos, cynbdomaos, rMapuaos u
T.M.).

1.2 |Mepuognyecknin| XapaktepnsopaTtb [MpakTUKo-OpNeHTUPOBaHHbLIE OK 01, OK
3aKOH U1 XUMUNYECKME ONEMEHTbI B TeopeTnyeckme 3agaHnd Ha 02, ITP4,
Tabnuua .M. |cooTBeTcTBUU C NX Xapakrepmsaumo XMMNUYECKNUX 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 INEKTPOHHBLIM
CTPOEHMNEM U MOJIOXXEHNEM B
nepuoanyeckon cucteme
Xummyeckumx anementos A.U.
MengeneeBa».
2 |Paspen 2. CocTaBnsiTb ypaBHEHUA U
KoHTponbHasa paboTa
XuMnyeckme |cxemMbl XMMUYECKUX
R peakuum «CTpoeHue BellecTBa U
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH

uum
XUMMYECKUe peakumumn»

2.1 |Tunbl CocTtaBnaTb peakumm 1. 3agaym Ha cocTaBneHne OK 01,
XUMUNYECKNX COEVHEHUS, PA3NIOXKEHUS, |YpPaBHEHUN peaKkuui: J1P4,
peakumm obMeHa, 3ameLleHus,

OKNCAUTENBHO- — COeINHEHUA, 3aMeLLEHNS, JIT1-NT3,
BOCCTAHOBUTENLHBLIE pasnoxeHusi, obmeHa n peakumm c [15-7,
peakLMn 1 peakLm y4yacTtvem KOMMNEeKCHbIX MI15, M4,
komnnekcoobpasosaHns | COSANHERMN (Ha Npumepe My4

(Ha npumepe rMOPOKCOKOMIMMEKCOB antoMUHUS 1
rMOpPOKCOKOMNNIIEKCOB LnHKa);

antoMUHUA U UMHKa) C
y4yacTMeM HeopraHuyecknx
BeLLleCcTB

— OKUCINUNTENbHO-

BOCCTaHOBUTENbHbIX peakLumi ¢
ncrnonb3oBaHMeM MeToa
3NEeKTPOHHOro 6anaHca;

— C y4acTMeM KOMMIEKCHbIX
coeguHeHun (Ha npumepe
rMAPOKCOKOMMSIEKCOB LIMHKA U
antomMuHus).

2. 3agaun Ha pacuyeT
KOJTMYECTBEHHBIX XapaKkTepUCTMK
npoayKTa peakunun COeaNHEHNS;
MaccoBOW UN o0 beMHOW A0NK
BbIXO4a NpoAyKTa peakumm
COeaUHEHUS1 OT TEOPETUYECKM
BO3MOXHOIO; 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 MmaccoBon gonen
pPacTBOPEHHOIO BELLECTBA.
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dopmupy

Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
2.2 |OnekTtponuTtuye |CocTtaBnsaTb ypaBHEHUSA 1. 3agaHusa Ha cocTaBneHune OK 01,
ckas XUMUYECKMX peakLmm MOJEKYIAPHBIX M MOHHbIX peakuni JIP4,
anccoumaumsa n [MoHHoro obmeHa ¢ C y4acTMeM OKCUAOB, KUCHIOT,
NOHHbIV OBMEH |y4YacTMem HeOpraHUYeCKNX |OCHOBaHWUI U CONEWN, MOHHbIX NT1-NT3,
BELLECTB peakumn rmaponunia conemn, Me-9,
yCTaHOBIIEHNE N3MEHEHUSA MI13,
KMCMNOTHOCTW cpeabl. MWS-7,
MY4
2. JlabopaTtopHas paboTa
«Peakunun rugponmsa.
3 |Paspen 3. UccnepoBaTtb cTpoeHue n |[KoHTponbHasa paboTa
CTtpoeHue u CBOMCTBA 5
cBoOWCTBa HeopraHMYecknx BelecTB «CBolicTBa HeopraHU4eckux
HeopraHuyeck BellecTs»
MX BellecTB
3.1 [Knaccudpumkaum |Knaccudpmumposatb 1. Tect «HomeHknaTypa u OK 01, OK
A, HeopraHn4eckmne BeLLeCcTBa |Ha3BaHME HEOpPraHMYecknx 02,
HOMEHKNaTypa |[B COOTBETCTBUU C UX BELLECTB UCX0A4s U3 NX
N CTpoeHue CTpPOEHMEM XumMudeckon 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 MaccoBOW
Jonu (Maccbl) XMMU4YeCKOro
aneMeHTa (CoeanHeHns1) B
Morekyne (cmecn).

3. MNpakTnyeckune 3agaHus no
Knaccugukaumm, HOMeHKnaType u
XUMUYECKUM popMynam
HeopraHNM4YecKknx BeLLecTB
Pas3nMyHbIX KNaccos.

4. MNpakTnyeckne 3agaHus Ha
onpeneneHne XmmMm4eckomn
aKTMBHOCTW BELLECTB B
3aBMCUMOCTU BMAA XMMNYECKOWN
CBSA3U U TUNAa KpUCTanNnmMyecKomn
peLLEeTKN.
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
ummn
3.2 [®dusumko- YcTtaHaBnuBaTb 1. Tect «OcobeHHOCTU OK 01, OK
XUMMyeckume 3aBMCUMOCTb OU3MKO- XUMUYECKUX CBONCTB OKCUAOB, 02,
CBOMCTBa XUMUYECKUX CBONCTB KWMCNOT, OCHOBaHUM, aMdOTEPHbIX
HeopraHM4yeckn |HeopraHM4Yeckux BeLEeCTB |FMAPOKCUMAOB U CONemy». NP4, P 7
X BELlecTB OT CTPOEHMSI aTOMOB U1 nT1-3
MOneKyn, a Takke THna 2. 3a,EI,aHI/1fI Ha cocTaeneHne HA Il|1-
KPUCTANNMYECKoN peleTkn |YPABHEHMIA XMMUYECKIX peakLni ¢ o5 MHG
y4acTmem NpOCTbIX U CIOXHbIX ’ ’
HeopraHNM4YeCcKMx BELLECTB: Min2-4,
OKCMOB MeTanmnoB, HemeTannos 1 131, My1
aM@OTEPHbIX ANIEMEHTOB;
HeopraHN4ecKnx K1CroT,
OCHOBaHW 1 aMPOTEPHbIX
rMOPOKCUAOB, HEOPraHNYECKNX
Conen, XxapakTepusyoLmx nx
CcBOWCTBA 1 cnocobbl NoNyyYeHus.
3. MNMpakTnko-opneHTUPOBaHHbIE
TeopeTnyeckne 3agaHus Ha
CBOWCTBA M NoslyvyeHne
HeopraHNM4eCcKknx BeLLeCTB.
4. JlabopaTopHasd paboTta
«CBoricTBa MeTanmoB u
HemeTannoB».
3.3 |Mpouseogcteo |O6GoCHOBLIBATL 3HAYEHME U |[1pakTUKO-OPUEHTUPOBAHHLIE OK 01, OK
HeopraHn4eckn [npuMeHeHve 3aaHunsi MO COCTaBEHNIO 02,
X BeLecTB. HeopraHN4yecKMx BELLECTB B [XMMUYECKNX peaKLMn C y4acTuem
3HayeHune u OblTOBOM U HEOpraHN4eCKNX BELLECTB, NP4, NP 7,
NpUMeHeHne B |NPON3BOACTBEHHOM MCNONb3yeMbIX 4N UX NT1-3,
ObITY U Ha OeATeNbHOCTU YeroBeka ux |MaeHTUuduKaumm n MH1, M20-
npov3BoacTBe  |PU3NKO-XMMUYECKUMN NPOMbILLUNEHHBIX CNOco60B 25. MI5,
cBoncTBaMmn nony4eHus. MW7, N31-
4, MY3
4 |Paspen 4. MccnepoBatb cTpoeHune n |[KoHTponbHasa paboTa
CTtpoeHue u CBOWMCTBA OpraHn4YecKkux .
N e BeLeCTB «CTpoeHue u cBOUCTBA
opraHNyeckmx OpraHM4YecKux BeLecTB»
BelwecTB
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Moaynb / OueHOo4YHbIe MeponpuAaATUs eMble

Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH

ummn

4.1 |Knaccudmkaum |KnaccuduumpoBaTb 1. 3agaHusa Ha cocTaBneHune OK 01,

S, CTPOEHME N |OpraHNYeckre BellecTBa B |Ha3BaHWN OpraHN4eCcKmnx JIP4, NP7,
HOMeHKnaTypa |COOTBETCTBUM C UX coeavHeHun no TpusmanbHon unu |J1T1- J1T3,
OpraHMYyeckux |CTpOEeHnem MeXayHapoaHom M6-8,
BELLECTB cuctemaTmyeckon HomeHknatype. (MJ11-3,
MWN4-7,

2. 3apgaHus Ha cocTaBneHne MY1

NOSHbIX Y COKPaLLEHHbIX

CTPYKTYPHbIX hopMyn

OpraHMYyecKkux BeLlecTB

OTAEeNbHbIX KIacCoB.

3. 3agaun Ha onpegeneHune

npocTtenen opMynbl

OpraHMYyeckon MOseKysbl, NCxoas

13 anemMeHTHoro coctaea (B %).

4.2 |CowcTBa YcTtaHaBnuBaTb 1. 3agaHua Ha cocTaBneHue OK 01, OK
OpraHuYyecKux |3aBUCUMOCTb (PU3NKO- ypaBHEHUN XUMNYECKUX peakuun ¢ 02,
coeanHeHnn XUMUYECKMX CBONCTB yyacTmeM opraHMyecKknx BeLecTB

OpraHMyecKmnx BeLecTB OT [Ha OCHOBaHUWM NX cocTasa U P4, NP7,
CTPOEHNSA MOneKyn CTPOEHUS. 1T1- 73,
JIH1, M14-
2. 3apaHusa Ha cocTaBreHue 18, M4,
YPaBHEHUN XUMUNYECKMX peakumi, |MWN1-3,
UNIOCTPUPYIOLLNX XUMUYECKNE MYy2

CBOWICTBA C y4€TOM MEeXaHM3MOB
NpOTEKaHUsI AaHHbIX peakumii n
reHeTUYECKOWN CBSI3N OpraHUYeckmnx
BELLLECTB pa3HbiX KNaccos.

3. PacyeTHble 3agaym no
YPaBHEHNAM peakunin ¢ y4acTuem
OpraHMYeCcKnX BeLLEeCTB.

4. JlabopaTopHasd paboTta
«lMonyyeHune aTuneHa n nsyyeHne
€ro CBOWCTBY.
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH

ummn

4.3 |Oprannyeckne |O60CHOBLIBaTb 3Ha4YeHME U |[1paKTUKO-OPUEHTUPOBAHHbIE OK 01, OK
BeLlecTBa B NpUMeEHeHNe OpraHMYecKMX [3agaHnst N0 COCTaBMEHMIO 02,
XnsHeaeaTenbH |BewwecTB B 6bITOBOM U XUMUYECKMX peakuni ¢ y4actmem
OCTM YenoBeka. |MpoM3BOACTBEHHOW OpraHM4ecKkux BeLLecTB, P4, NP7,
MpoM3BOACTBO |AEATENBHOCTM YenoBeka MX [MCNonb3yemblX A51s UX - 173,
N NPUMEHEHME  |PUINKO-XMMUYECKUMM naeHTudukaumm B 6oITy n JH1, T116-
OpraHM4yecknx |cBomcTBamu NPOMbILUNIEHHOCTMW. 25, MI5,
BELLECTB B M4,
NPOMBbILLIIEHHOC na3.4,
™ MY4

5 |Pas3pen 5. UccnepoBaTthb KoHTponbHasa paboTa
KnHeTn4yeckme |paBHOBECUE U CKOPOCTb 5
- XMMUYECKNX peaKLyil «CKOpPOCTb XMMUYECKOW
TepMoauHaMm peakuum u xmummyeckoe
D paBHOBecue»
3aKOHOMEpPHOC
TU NPOTEKaHUA
XUMUYECKUX
peakuumn

5.1 [KnHeTnuyeckne |WccnepoBath BNUSHNME 1. labopaTopHas paboTta Ha OK 01, OK

3aKOHOMEPHOCT |KOHLIEHTpauun BbIGOp: 02,
N NpOoTEeKaHUs  |pearmpyroLmnx BeLecTs n
XUMUYECKYX TeMMepaTypbl Ha CkOPoCTb |~ «OnpepgenexHne 3aBMCNMOCTH IP4, NP7,
peakLmi XMMUYECKUX peaKLii CKOpOCTY peéakuun ot 1T1-3
KOHLIEHTpauun pearnpyroLimx :
BELLEeCTBY; JH1,
M1,6,20,
— «Onpegenexnne 3aBMCUMOCTH M1, MA3,
CKOPOCTW peaKkumn oT MY3
TemnepaTypbi».
2. MpaKTNKo-opneHTUpPOBaHHbIE
TeopeTuyeckne 3agaHus Ha
aHanua (pakTopoB, BAUSIOLNX HA
N3MEHEHME CKOPOCTU XMMUYECKON
peakuuu.

5.2 |TepmoanHamund |AccnepoBaTth BNUSHNE 1. 3agaum Ha pacuyeTbl TennoBbix | OK 01, OK
eckue M3MEHEHUS KOHLUEHTPaUMN |3dhdEKTOB XMMMUYECKNX peakumn u 02,
3aKOHOMEPHOCT |BELLECTB, peakuun cpeapl U onpegenexHve 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 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
PaBHoBecue paBHOBecCUA 2. NpaKkTMKO-OpMeHTUPOBAHHbIE 15, MIn2-4,
XUMUYECKMX 3aaHus Ha NpUMEHeHne M1-3
peakumm npuHumna Jle Wartenbe ans
HaxoXaeHust HanpaeneHus
CMeLLeHMs paBHOBECUS
XUMUYECKOWN peakummn n aHanma
(haKTopOB, BMMAIOLLNX HA
CMeLLEHME XMMMUYECKOro
paBHOBECKS.
3. JTabopaTtopHas paboTa
«M3yyeHne BNUSIHUA pasnmyHbIX
¢akTOpOB Ha cMeLLeHne
XUMUYECKOro paBHOBECUSY.
6 |Paspen 6. UccnepoBatb KoHTponbHasa paboTta no teme
OucnepcHble |AMcnepcHble CUCTEMBbI «AuncnepcHble cUCTeMbI»
CUCTEeMbI
6.1 [ducnepcHble Pasnnyatb UCTUHHbIE 1. 3agaum Ha npuroToBneHmne OK 01, OK
CUCTEMbI U pacTBopbI, KonnongHble pacTBOpOB. 02,
dhakTopbl NX pacTBopbI U
YCTOMUMBOCT  |rpyBoamcnepcHble cuctembi|2: 1PAKTMKO-OpUEHTUPOBaHHbIE OK 07,
Ha OCHOBE XMMUYECKOro pacyeTHble 3aaHus Ha NP4, NP7,
sKCnepuMeHTa OnCNepCHbIE CUCTEMBI, NT1-3,
ncnosb3yemMmble B ObLITOBOW 1 JIH1,
NpPON3BOACTBEHHON OEATENBHOCTU J1IP10,
yernoseka. N31-4, 16,
18, M 4-
6, M5,
MY1
6.2 [WccneposaHue |WAccnepoBatb pu3nko- JlTabopaTopHas paboTa (Ha OK 01, OK
CBOWCTB XUMWYECKME CBOMCTBA BbIOOD): 02,
ONCMNEpPCHbIX pasnnyHbIX BUOOB
CUCTEM [INCNIEPCHBIX CUCTEM — [NpurotoBneHne pacTBOpoOB; JIP4, 1P 7,
— WNccnepoBaHue AncrnepcHbIX JIT1-1IT3,
CUCTEM.
JIH1, IM14-
19, M3,
M6
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble

Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH

uun

7 |Paspen?. UccnepoBatb cBOUCTBA

KayecTBeHHbIe |OpraHU4YecKux n

peakumm HeopraHM4ecKux BeLecTB

OoOHapyXeHusi |C ucnonb3oBaHUeM

OpraHM4YecKux |KayeCTBEHHbIX peaKLuun

7]

HeopraHM4eck

MX BellecTB

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

HeopraHM4yeckn |KadeCTBEHHbIE peakunm BbIOOP): 02,
X KATUOHOB U |HEOpraHMYecKMx BeLLEeCTB
AHUOHOB — AHanuTtnyeckue peakuum NP4, NP 7,
katuoHoB |-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 chopMax.

7.2 |O6HapyxeHne |WccnepoBatb 1. JlaGopaTopHas paboTa (Ha OK 01, OK
OpraHMYeCKUX |KayecCTBEHHblE peakumm BbIGOP): 02,
BELLECTB OpraHMYecKnX CoeguHeHnn
OTAENbHBIX OTAENbHbIX KNAacCoB — KayecTBeHHble peakumn Ha NP4, NP 7,
KITACCOB G oTaenbHble knaccel opraHmdeckmx | J1T1- J1T3,
MCronb3oBaH1e BELLECTB, IHA,

M — KayecTBeHHbIVM aHanu3 10,12,
KaquTBVeHHb'X OpraHNYeCcKMUX COeaUHEHNI NO MI4,
peakumn PYHKUMOHANbHbIM rpynnam. MWNS5-7
2. MNpaktnyeckne 3agaHus Ha
COCTaBIIEHNE Ka4YeCTBEHHbIX
peakunin obHapyxeHus
OpraHNYeCKMUX COEANHEHWIA.
Il [MpuknagHon moaynb
8 |Paspen 8. OueHuBaTb nocneacTsBua |3awmTa Kenca (c yuetom

Xumusa B ObITy
7

ObITOBOM U
NpPou3BOACTBEHHOMN
AesATenbLHOCTU YyeroBekKa

oyaywen npocdeccuoHanbHoOn
OeATeNnbHOCTH)

39
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
ummn
npon3BoOACTBE |C NO3MLUN
HHOW 3Konorn4yeckom
AeATenbHOCTU |6e3onacHocTU
yenoBeka
Xnmusa B 66Ty 1 |OueHuBaTb nocnencrtems  |Kenc (¢ ydyetom Byayluen OK 01, OK
NPOW3BOACTBEH |OLITOBON 1 npodeccrMoHanbLHoOn 02, OK 04,
HoMn NpPoOM3BOACTBEHHOM neaTenbHOCTK) OK 07,
OEATENbHOCTN  |4eATenbHOCTM YernoBeka C
yenoseka NO3NLINI SKOMOTMYECKON Bo3MOHble TEMbI KENCOB: MK 1.4,
GesonacHocTy 1. NoTennexne knumaTa 1 HT-r-ll-’1J:|§7’
BbICBOOOXAEeHWE ra3oBbIX 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 baTape. MYy4
4. JlekapcTBa Ha OCHOBE
pacTUTenbHbIX NpenapaTos.
9.2 |Pasgen 9.2. MHTepnpeTMpoBaTtb YyebHo-uccnenoBaTesibCKUmn
UccnepoBaHume [xnuMmmnyeckme npoLecchbl U |NPoeKkT (C yyeTom byayluen
M XUMUYECKUn (siBneHusi B TexHocdepe |npocheccrMoHanbHoOm
aHanus AeATeNnbHOCTH)
obbeKkToB
TexHocdepsbl
9.1.1|OcHoBbl BbinonHaTte nonHei umkn | 1. JlabopaTtopHasa paboTta OK 01, OK
nabopaTopHON |3KCNepPUMEHTarbHOIro «OcHoBbl NabopaTopHomn 02, MK 1.4,
NPakTukn B ncenegoBaHusa ¢ NPaKkTUKNY. MK 4.5,
npodpeccmnoHan |cobniogeHnem npasun JIP4, NP7,
BHBIX 6€30MacHOro 0BpaLLeHIs C 2. TvinoBble pacyeTbl N0 TEMaTUKe
naGopaTopusix |BeLLecTBamMu 1 SKCnepumeHTa. nT1-3,
nabopaTopHLIM 3. 3agayun Ha BblUKCIIEHME Mgz‘ol\ililé
obopynoBaHueEM ’ ’
CpeAHero 3HayeHns na3

AKCnepumMeHTarnbHbIX JAaHHbIX,
MOrpeLUIHOCTH.

4. MNMpepacTtaBneHne pesyrnbTaToB
3KCNepuMeHTa B pasfnyHom
dopme (Tabnuua, rpaduk, oTyeT,
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
Joknag, npeseHTaums).

9.1.2 | XumMmnyeckumn UccneposaTtb xumundecknin |1. 3agaumn Ha onpegenexHme OK 01, OK
aHanms npob cocTaB Npob TEXHMYECKON |MeTannoB, HEOPraHUYeCKnX 02, OK 04,
TeXHN4YecKomn BOAbl aHWOHOB U opraHmyeckmx Bewects| OK 07,
BOAbI B TEXHNYECKOWN BOAE pa3HOro

Ha3Ha4YeHusI. P4, NP7,
2. [NpaKTNKo-0pMEeHTUPOBAHHbIE T3,
TeopeTnyeckme 3agaHusi Ha Loy
cocTaB BoAbl U Ccriocobbl nP10,
BblpaXXeHNS KOHLEHTpaLUui, 1 N131-4. 116-
nepecyeT KOHLUEHTpaumi (c 7.20,
MCMNONb30BaHNEM HOPMATUBHbIX MIT3,
OOKYMEHTOB). M2-5,
3. 3agaHne «XnMmmnyeckmn coctas No4, My3-
TEXHUYECKOW BOAbI, TUM BOAbI U 4,
cnocobbl ee npuMeHeHus» (c MK 1.4, MK
MCMNONb30BaHNEM HOPMAaTUBHbIX 45

[OKYMEHTOB).

4. JlabopaTopHasd paboTa (Ha
BbIOOD):

— OnpeneneHne xnopuaos
MEeTO4O0M TUTPOBaHUS B
TEXHNYECKON BOAE;

— OnpepneneHne XecTKoCcTu
TEXHUYECKOW BOAbI METOAOM
TUTPOBAHMUS.
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Moaynb / OueHOo4YHbIe MeponpuAaATUs emMble
Ne Pe3ynbTaT 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
uun
9.1.3| XnmMmnyeckum WcecneposaThb cogepkaHme [1. TecT no teMe «XMMUYeckmm OK 01, OK
KOHTPONb yrrekucnoro rasa B cocTtaB aTtmoccepHoro Boszgyxa u |02, OK 04,
KayecTtBa BO3yxe BO34yxa paboyen 30HbI». OK 07,
BO3ayxa
2. NpaKkTNKO-OpUeHTUPOBAHHbIE JIP4, NP7,
3a/laHnsa Ha XMMUYECKUI aHanu3 NT1-3,
cocTaBa BO3fyxa. JIH1,
3. JTabopaTtopHas paboTa J1P10,
«Onpenenexnne coagepxaHus 191-4,
YINEeKNCroro rasa B Bo3ayxe M16, 20,
22, MNN2,
NOMELUEHMA SKCTIPECC-METOAOMY. | 113 [131-
3, MK 4.3,
MnK4.5
9.1.4| XumMmunyeckunm NceneposaTtb Npobbl 1. MNpakKkTMKo-OpUEeHTUPOBAHHbIE OK 01, OK
aHanms npob MaTepuanoB CTPOUTENBHO- |3a4aHus N0 XMMUYECKOMY 02, OK 04,
MaTepuanos pecTaBpaLMOHHOWM aHanuay npob matepuanos OK 07,
CTPOUTENBLHO- |OEATEeNbHOCTU N An3arHa  |CTPOUTENbHO-peCcTaBpaLMOHHON
pecTaBpaLMOHH OeaTenbHOCTU 1 gn3aniHa. NP4, 1P,
,Z:FITGJ‘II:HOCTVI 2. labopaTtopHasi paboTa (Ha ”J:::I ;3’
 an3anHa BbIGOP): ’
— WM3rotoeneHune kpacok (nogbop nP10,
MUIMEHTOB N CBA3bIBAOLLMX 1191-4,
BELLECTB); Mi4-5,
M20-25,
— WNccnepgoBaHue cBOMCTB MN2-4,
BSKYLLMX BELLECTB Ha npumepe J133-5,
rmnca. MY3, MK
2.2
9.1.5|WccnepoBaHmne |ccnepoBatb XMMMYeckUn | Y4ebHo-McecrnegoBaTenbCKUm OK 01, OK
00BbEeKTOB cocTaB 00beKToB NpoekT B obnactu uccnegosanus | 02, OK 04,
TexHocdepbl  |TexHocdepbl Ha Npumepe  (06BLEKTOB TexXHocdepsl. OK 07,
TEXHNYECKON BOAbI U
MaTeprarnos CTPOUTENbHO- Bo3MOXHble TEMbI MPOEKTOB: P4, J1P7,
pecTaspaLnoHHoN . 1. KoHTponb KavecTaa J1T1-3,
AGATENBHOCT M AN3anHa Loy ueckoii BOAb! 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 06yuyeHus
Paspen / Tema (cbopmMbl n MeTOALI KOHTPONA) | KOMMNeTeH
ummn
LUTYKaTypPKW. M1-7,
J135, MY1,
3. MNurmeHTLI B N3enusax u3 MK 2.2, MK
cTekna. 14

4. ViccnenoBaHve paspyLualoLLEero
[eWCTBUS BObl HA CTPOUTENbHbIE
martepuansl.

5. OueHka cocTosiHus Bo3ayxa
pabo4ei 30HbLI cneynanncta
(TexHonora, ctpouTensa u T.n., C
yyeTtom obnactu
npodeccmoHaneHom
OeATenbHOCTN) B COOTBETCTBUM C
HOPMAaTMBHLIMW JOKYMEHTAMM.
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YPOBHVI OCBO€EHUA yqe6Horo mMaTepuana no gucumnninHe Xumus:

-penpoAYyKTUBHbLIN  (BbINOMHEHWE JAeATenbHOCTM Mo o6pasuy, WHCTPYKUUM wWnn nog
PYKOBOACTBOM);

-NPOAYKTUBHLIA  (NNaHUPOBaHWE U CaMOCTOSITENIbHOE BbLINOSHEHWE OESTENbHOCTY,
pelleHne npobrnemMHbix 3agay);

OueHka uHOMBMAyanbHbIX 06pasoBaTeNbHbIX OOCTUXEHWA MO pe3ynbTaTaM Tekyllero
KOHTPONA M MPOMEXYTOYHOM aTtTecTauum nNpoM3BOAMTCA B COOTBETCTBMM C YHUBEPCAanbHOW
wkanou (tabnuua).

MpoueHT KayecTBeHHas oueHKa MHAMBUAYanNbHbIX
pe3ynbTaTUBHOCTHU obpa3soBaTefibHbIX AOCTUKEHUN
(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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