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1. OBLIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI
YYEBHOI'O IPEJMETA «XUMUWS»

1.1 MecTto yueOHOr0 npeaMera B CTpyKType odpasosarteabHoii nporpammsel CIIO
VYuebHblil npeamer «XuMus» ABIsieTcs 0053aTelIbHOM 4acThio 00111€00pa30BaTENIbHOIO UKIIA

obpa3zoBarenbHO# mporpammbl B cooTBeTcTBUU ¢ I'OC CIIO mo cnemmansHoctu 13.02.01 TeruioBbie

OJICKTPUYCCKUE CTAHIIUH.

1.2 Iesn u nuIaHupyeMble pe3yJabTAThl OCBOCHHS Y4eOHOI0 nmpeaMeTa

1.2.1 Heau u 3a1a4u y4eOHOTO NpeaMeTa
dopMHpoOBaHHE Yy  CTYACHTOB

eCTCCTBeHHO-HaquOﬁ KapTHUHbBI MHpPAa KaK OCHOBBI
MPOU3BOJACTBCHHBIX CUTYallHsAX, OTBETCTBCHHOI'O ITOBCACHHA B HpHpOILHOﬁ cpeac.

MPEICTABIEHUA O  XHUMHUYECKOW  COCTaBJISIOLIEH
OPUHATUS PEIICHUH B JKU3HEHHBIX H



1.2.2 Ilnanupyemble pe3yJbTaThbl 0cBoeHHUs1 ydieOHoro npeamera B coorsercTBu ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue yueOHOro npeamera umeet npu popmupoBanuu u pazputuu OK 01, 02, 04, 07.

Kon u Ilianupyemble pe3yibTaThbl OCBOCHUS Y4eOHOI0 npeaMeTa

HAMMEHOBaHUe OO0uue (IMYHOCTHBIE, MeTANIPEIMETHbIE) IIpeameTHbIE

bopmupyembIx

KOMIIeTEeHIM I

OK 01. B yacTu Tpy10BOI0 BOCIUTAHMS: BJIAJETh CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpasi BKIFOYAET:
Bri6upats TOTOBHOCTH K TPYZY, OCO3HaHUE IIEHHOCTH MacTepCTBa, OCHOBOIIOJIATAl0IINE MOHATHS (XUMUUYECKHUI 3JIEMEHT, aTOM,
CIoco0bI TpYyIOIo0ue; 3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE
pelieHus 3aaa4y TOTOBHOCTb K aKTUBHOM JCSATEIHHOCTU opOuTa M aTOMOB, MOH, MOJIEKYJIa,

npodeccuoHanbHOM TEXHOJIOTMYECKOM U COLMAIbHOM HAPaBIEHHOCTH, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCIICHHS,
NeTeTbHOCTH CIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U XUMUYECKas

MIPUMEHUTEIBHO CaMOCTOSTENIbHO BBIIIOJIHATH TaAKYIO AESATEIbHOCTD; CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOIHBII
K pa3JInuyHbIM WHTEPEC K Pa3InIHbIM chepam mpoPecCHOHATBHON ckeneT, GyHKIMOHAIbHAsS TPYIIa, pauKal, H30Mepus,
KOHTEKCTam JIeATEIbHOCTH, M30MEpPhI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIE€BOIOPOIbI,

Osgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHbIMH
NMO3HABATEJIbHBIMH NeHCTBUAMHU:

a) 0azoBble JIOTHYECKHUe JAelicTBUA:
CaMOCTOSITENIbHO (hOPMYITUPOBATh U
aKTyaJlu3upoBaTh NpoOIeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

YCTaHAaBJIMBATb CyuIGCTBGHHBIfI IMPpU3HAK WX OCHOBAHUWA
JUIsl CpaBHEHMsI, KJIacCU(DUKALUU U

00001eHMS,

OIPEACIIATh LENN JEATEIbHOCTH, 3aJaBaTh IapaMETPhI U
KPUTCPUH UX JOCTUKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYNS B
paccMaTpUBAEMBIX SBJICHUSX;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLICHUBATh
COOTBETCTBUC PC3YJIbTATOB LEIAM, OICHUBATh PUCKH
MOCIIEACTBUM IEATENBHOCTH;

Pa3BUBATH KPCATUBHOC MBIIIIJICHHUEC IIPU PCILICHUN
KU3HEHHBIX Mpo0IeM

0) 0a30BbIe HCCJIeN0BaTEIbCKUE IeHCTBUS:
BJIaACTh HABbIKaAMH y‘IGGHO-HCCHCI{OBaTeHLCKOﬁ u
IPOEKTHOH J1eATEIbHOCTH, HABBIKAMU Pa3peIICHUs
npobiewm;

BBISIBJIITh IPUYHUHHO-CJICACTBEHHBIE CBSI3U U

KHCJIOPOJI- ¥ a30TCOICPKAINE COSTHHCHUS,
OHMOJIOTUYECKH aKTUBHBIE BEIIeCTBa (YIJIEBObI, )KUPHI, OCIKH),
MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE CO€IMHEHUS, KPUCTAJUTHYUECKas
pelIeTKa, TUIBI XUMHUYECKHX PeaKIuid (OKUCIUTETBHO-
BOCCTaHOBUTENBHBIE, 9K30-U IHAOTEPMUUYECKUE, PEAKIIUN
HWOHHOTO 0OMEHA), PacTBOP, AIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPONUTHYECKAS TUCCOIHAIINS, OKUCIUTENb,
BOCCTaHOBHUTENb, CKOPOCTh XUMHUYECKOHN peaKIny, XHMIYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO
CTpPOEHHUsI Opranndeckux Bemects A.M. byrneposa, Teopus
ANEKTPOIUTHIECKON TUCCOIUAIUH, TIEPUOTUIESCKHII 3aKOH
J.1. MenneneeBa, 3aK0OH COXpaHEHHUS MacChI),
3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3BIK XHMUH,
(haKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX, COCTaBE, MMOTYICHHH
1 6€30MMaCHOM HCIIOIb30BAHUH BAKHEHIIIMX HEOPTAHUYECKUX U
OpPTaHHYECKUX BEIIECTB B OBITY W MIPAKTUICCKON JCITCITLHOCTH
YeJI0BEKa;

YMETH BBISBIISATh XapaKkTEPHBIC MPU3HAKU U B3aMMOCBSI3b
M3YYCHHBIX MTOHATHI, HEOPTAHHUECKUX M OPTaHUIECKHIX
BEILIECTB U UX MPEBPAIICHHI; BBISIBISATH B3aUMOCBSI3h
XUMHUYECKHUX 3HAHUH C MOHATUSAMU U MPEACTABICHUSIMH IPYTUX
€CTECTBCHHOHAYYHBIX MPEIMETOB;




aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUTaTh THIIOTE3Y €€
pellIeHNns, HAaXOAUTb apTyMEHTHI 7S 10Ka3aTeIbCTBA
CBOMX YTBEPXKJICHHUH, 3a7jaBaTh [1apaMeTPbl U KPUTEPUU
peLIcHus;

AHAJIN3UPOBATH MOJYYCHHBIE B XO€ PEILICHUS 3aJa4n
pe3ynbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

YMETb IIEPEHOCUTD 3HAHUS B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX
o0OJacrei;

BBIIBUTaTh HOBBIE UJIEHU, IIPEJIaraTb OPUTHHAJIbHbBIE
IIOAXO/BbI U PEIICHHUS;

CHOCOOHOCTh MX MCIIOJIb30BaHUS B

IIO3HABATEJIBHON U COLMAIIbHOW ITPAKTHKE

YMETh UCIO0JIb30BaTh HANMEHOBAHMSI XUMHUECKUX COCAMHEHUN
MEKIYHAPOAHOI'O COI03a TEOPETUUECKON U IMIPUKIIAAHON XUMUH
U TpUBHAJIbHbIC HA3BaHUS BaXXHEHIIINX BEIIECTB (ITUJICH,
alleTHIICH, TIUIepUH, PeHOI, popManbaeru, yKCycHast
KHCJIOTA, [JIUIUH, YrapHbIi ra3, yIIEKUCIbIA ra3, aMMHAK,
raiieHasi U3BeCTb, HETalleHast U3BECTb, IUThEBAs COJa U
JPYTHX), COCTABIATH (POPMYJIbI HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, YPaBHEHUS XUMUUYECKUX pEaKLuH,
OOBSCHATH UX CMBICH; OATBEPKIATh XapaKTepHbIE
XMMHUYECKHE CBOICTBA BEILIECTB COOTBETCTBYIOIIMMU
SKCHEPUMEHTAMH U 3aMUCAMH YPaBHEHU XUMUYECKUX
pEaKLHnii;

YMETh YCTAHABJIMBATH MPUHAAJIEKHOCTh U3YUEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB K ONPEICICHHBIM
KJIacCcaM U IpylniaM COeIMHEHUH, XapaKTepru30BaTh X COCTaB
U Ba)XKHEWIIE CBOWCTBA; ONPEAEIATh BUIbl XMMHUUECKUX
CBs3ei (KOBaJIeHTHAs, MOHHAs, METAJUTMUECKas, BOJAOPOIHA),
THUIIbl KPUCTAINIMYECKUX PELIETOK BELECTB;
KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIINH;

chopMUPOBATH MPECTABICHUS: 0 XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUU
SIBIIGHUN TIPUPOJIbI, B YOPMUPOBAHUM MBIIIJIEHUS U KYJIbTYPBI
JUYHOCTH, €€ PYHKIMOHAIBHOM rPaMOTHOCTH, HEOOXOAUMOI
JUISL pEeIlIeHUs] MPAKTUUECKUX 3aj1ad U SKOJIOTUYECKHU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOIHOM CpEE;

YMETb MPOBOAMUTH PACUETHI [0 XUMUUYECKUM (hopMyiam U
YPaBHEHUAM XMMHUYECKHUX PEaKIUN C UCTIOIb30BaHUEM
(U3NYEeCKUX BETUYNH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJMYECTBEHHOUM CTOPOHBI: MacChl, 00beMa (HOpMasbHbIE
YCIIOBUS1) Ta30B, KOJINYECTBA BELLIECTBA;

WCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIS1 IPUHATHUS
pelIeHN] B KOHKPETHBIX )KU3HEHHBIX CUTYaIUAX, CBA3aHHBIX C
BELIECTBAMH U WX IPUMEHEHHEM

OK 02.

Ucnonp3oBath
COBpPEMEHHBIE CPE/ICTBA
MOKCKa, aHaJIn3a U
HHTEpIpETAUN
nHpopmanuu u

B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHMA:
CdopmMupoBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILIECTBEHHOW MPAKTHUKH,

OCHOBAHHOTO Ha JIUAJIOre KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B

JeHaTypanus OSJIKOB MPU HATPEBAHHH, [[BETHBIC PEAKIIUU
OCJIKOB; TTPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa, OIIPEICIIATh
Cpeay BOIHBIX pAaCTBOPOB, KAUECTBEHHBIE pEaKlUU Ha
cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS;
pelaTh SKCIepUMEHTaIbHbIE 3ajaun 110 TeMaM "MeTasl" u




nH(pOpMaIMOHHBIE MOJUKYJIBTYPHOM MHUPE; "HemeTamisl") B COOTBETCTBUH C MPABHIIAMH TEXHUKHU
TEXHOJIOTHH COBEPLIECHCTBOBAHUE SI3bIKOBOM M UNTATEIBCKON 0€30MacHOCTH ITpU OOPAIICHUHU C BEIIECTBAMU U
JUTSI BBITIOJTHEHUS KYJIBTYpPBI KaK CPe/ICTBa B3aUMOJICHCTBUS MEXKTY 1a00paTOPHBIM 000PYI0BaHUEM; IPEACTABIATH PE3YIbTATHI
3a1a4y JOJIbMU U TT03HAHUS MUPA; XMUMHAYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEeHUN
npodeccuoHanbHOM OCO3HaHHE IEHHOCTU HAYYHOU AESITebHOCTH, COOTBETCTBYIOIIUX peakluil U GOopMyIUpOBATH BHIBOJIBI HA
JESATEIbHOCTH FOTOBHOCTb OCYLIECTBJISATH IPOEKTHYIO U OCHOBE 3THUX PE3YJIbTATOB;
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh UHIUBUAYAIbHO U B | YMETh aHAIM3UPOBATh XUMUUYECKYIO HH(GOPMAIHUIO,
rpymie; II0JIy4a€MYI0 U3 Pa3HbIX UCTOUHUKOB (CPEJICTB MaccOBOM
OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH uHpopMmaluu, cetb UHTEepHET u apyrue);
NO3HABATEJIbHBIMH AeHCTBUIMMU: BJIaIETh OCHOBHBIMHU METOJAMH Hay4YHOT'O MIO3HAHUS BELIECTB U
B) pabora ¢ undopmanmeii: XUMHYECKHX SIBJICHUM (HaOII0IeHIe, U3MEpPEHUE,
BJIa/IETh HAaBbIKAMH MOJIYUYEHUS] HUHPOPMAIUU U3 9KCIIEPUMEHT, MOJIETIUPOBAHUE);
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO YMETb MIPOBOJUTH PACUETHI 0 XUMHUYECKUM (hopMyliaM U
OCYILIECTBIISATh IOUCK, aHAIU3, CHCTEMAaTU3aLIUIO U YPaBHEHHUSAM XUMHUYECKUX PEAKIUN C UCIIOJIb30BaHUEM
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (OpM | (GU3HUECKUX BEIHYUH, XapaKTEPU3YIOUINX BEIIECTBA C
IIPEJICTaBICHHUS; KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
CO3/1aBaTh TEKCTHI B Pa3NIUYHbBIX (popMaTax c yuerom YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA;
Ha3zHauYeHUs HH(OPMAIINH U 1IETICBON ayAUTOPHH, UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIsl IPUHATUS
BbIOMpas ONTUMANIbHYIO (hOpPMY MPEACTABICHUS U pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIIUIX, CBS3aHHBIX C
BU3YaJIM3aliy; BELIECTBAMHU
OLIEHUBATh JOCTOBEPHOCTb, IETUTUMHOCTh HH(OpMAIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIbHO-3TUYECKUM
HOpMawm;
HCIIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbBIX
3aJa4 ¢ coOIr0AeHneM TpeOOBaHUN S)PrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30MMacHOCTH; BJIaJIETh HABBIKAMU PACTIO3HABAHUS U
3alUThl UHGOpMAIMK, HHPOPMAITMOHHON 6€30MacCHOCTH
JIMYHOCTH;
OK 04. TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH YMETH IIJIaHUPOBATh U BBIOJIHATE XUMUUYECKUN IKCIIEPUMEHT
O¢ddexTuBHO U CaMOOTIPE/IEIICHHUIO; (mpeBpallleHUs] OpraHUYECKUX BEIIECTB IIPU HarpPEeBAaHUU,

B3aMMOJICIICTBOBATH U
paboTath B KOJUICKTHBE
1 KOMaHIC

OBJIaJICHNE HaBBIKAMHU y4e€OHO-UCCIIEeIOBATENHCKOMH,
MPOEKTHOM M COIMATILHOMN JE€ATEIIbHOCTH;

OBiaseHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBUSAMU:

COBMeECTHAA JAeATEJbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOU U

MOJIy4eHUE ITHIICHA ¥ U3YYCHHE €T0 CBOIMCTB, KAUeCTBEHHBIC
peakuy Ha aTbJACTHUIbI, KpaXMaJjl, YKCYCHYIO KHCIIOTY;
JieHaTypanus OeIKOB MPU HarpEeBaHHUHU, [[BETHbBIC PEAKLIUN
OCJIKOB; TPOBOJIUTH PEAKIIMM HOHHOTO OOMEHA, OTIPEIETISATh
cpeny BOJHBIX paCTBOpOB, KAa4CCTBCHHBIC peaKI_II/II/I Ha
cyab(ar-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHWS;




WHIUBUIYaIbHOU PaOOTHI; pelaTh 3KCIepUMEHTAIbHbIE 3a1a4M M0 TeMaM "Metaisl" u

MIPUHUMATh LIEJIA COBMECTHOU JIEATENBHOCTH, "Hemetanisl") B COOTBETCTBUU C MPABHIAMH TEXHUKHU
OpraHU30BBIBATh M KOOPJAMHUPOBATH JICUCTBUS TI0 €€ 0€301acCHOCTH TPU 0OPAIEHUHU C BEIIECTBAMH U
JOCTHIKEHUIO: COCTABIIATH TUIAH JACUCTBUMN, paclipeieisiTh | 1a00OpaTOPHBIM 000PYyI0BAaHUEM; MPEACTABIISATH PE3yIbTAThI
POJI C y4€TOM MHEHUH YYaCTHHKOB XUMHUYECKOTO IKCTIEPUMEHTA B (POpME 3aITUCH YPABHCHHI
00CyXk1aTh pe3yJbTaTbl COBMECTHOM pabOTHI; COOTBETCTBYIOIIUX pEaKInii U GOPMYyTUPOBATEH BHIBOJIBI HA
KOOPJIMHUPOBATH U BHITIOJIHATH padOTy B YCIOBUSIX OCHOBE 3THX PE3YJIbTaTOB.

peabHOTO, BUPTYaJLHOTO H KOMOMHUPOBAHHOTO

B3aMMOJICHCTBH;

OCYIIECTBIISATh MO3UTUBHOE CTPATErMYECKOE MOBEICHHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBIATh

TBOPYECTBO U BOOOpaKEeHUE, OBITh HHUIIMATUBHBIM
OBiaieHHe YHHBEPCAJIbLHBIMH PeryJsiTUBHbIMU
JeHCTBUSIMMU

I) IPUHATHE Ce0s1 M APYTUX JIOdei:

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTHUX JIFOJICH TPU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOJEH Ha
OIIINOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU
JIPYroro 4ejoBeKa;




OK 07.
CopelicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHuIo,
PUMEHSTh

3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
TPUHITUITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

a3 pexTBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUIX

B 001acTH 3K010IrM4€CKOr0 BOCIIUTAHUS:
c(OpMHPOBAHHOE HKOJIOTHUECKOH KYJIbTYphl, TOHUMaHHUE
BIIMSIHUS COLUAIBHO-DKOHOMUYECKUX

MIPOLECCOB HA COCTOSIHUE TPUPOJIHON U COLIMATIBHOMN
Cpefibl, 0CO3HaHUE IN100aJIbHOI0 Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHME U OCYILECTBICHUE IEHCTBUM B
OKPY’KaIOIlleH cpelie Ha OCHOBE 3HaHUS LieJei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTUBHOE HEMPUATUE ICUCTBUMN, IPUHOCALLINX BPE]L
OKpYXarollen cpene;

YMEHHE [TPOrHO3UPOBATh HEOIArONPUATHBIE
9KOJIOTMYECKHE MTOCIEACTBYSI IPEANPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

pacIIupeHHe OMbITa AEATEIbHOCTH IKOJIOTHYECKOU
HaIPaBJIEHHOCTH;

OBJIa/ICHUE HAaBbIKaMM y4eOHO-HCCIe10BATENbCKOM,
IIPOEKTHOM U COLMAJIbHOM IEATEIBHOCTH.

chopMHUPOBATH MPECTABICHUS: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIM XUMUHU B MIO3HAHUH
SIBJIGHUW TIPUPO/JIbI, B YOPMUPOBAHUM MBIILJICHUS U KYJIbTYPBI
JUYHOCTH, €€ (yHKIIMOHATHHOU TPaMOTHOCTH, HEOOXOIMMOMA
JUISl peLIEHUs MPAKTUYECKUX 3a/1a4 U HKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHOM
cpene;

yMETh COOI0ATh PaBUiIa SKOJIOTHIECKH 11eIeCO00pa3HOro
MOBE/ICHUs B OBITY U TPYAOBOM AESITEILHOCTH B LEJISIX
COXpaHEHHUs CBOETO 370POBbS U OKPYKAIOLIEH IPUPOJTHON
Cpelibl; YUUTHIBATh ONACHOCTh BO3JICHCTBUS HA KUBbBIE
OpraHU3MBbI ONPE/IEIIEHHBIX BEIIECTB, TOHUMAsl CMbICII
NoKa3aTelis MPeeIbHOU JOMYCTUMON KOHLIEHTPAUU.




2. CTPYKTYPA Y COAEP)KAHUE OBIIEOBPA3OBATEJIBHON TUCHUAILIMHBI «XUMMSD

2.1 O0beM TUCHUIITMHBI U BUIbI Y4e0HOIH PadoThl

Buj yueoHoii padoThl O0Bem B yacax
O0bem 00pa3oBaTe/IbHOIM MPOrpaMMbl AN CHUTIIMHBI 72
Teoperndeckoe oOydeHue 32
JlaGopaTopHbIe ¥ IPAKTUICCKHE 3aHSATHS 40
OcHOBHOE cojiepKaHue 64
TeopeTuuecKkoe oOydeHue 30
MPAKTUYECKHUE 3aHATUS 24
nabopaTtopHbie pabOTHI 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJepKaHue (CoepKaHne

NPHKJIATHOTO MOXYJIsA) 8
TEOpETHYECKOe O0yUeHHE 2
MPAKTUYECKHUE 3aHATUSL 6

[IpomexxyTouHas arTecTanus B opme urorosas omenka (1 cemectp), auddepeHurpoBanHblii 3a4et (2 cemectp)




2.2 TemaTuyecKuii MJIAH U coJepKaHUE TUCIHIIMHBI

HaumenoBanme Coaep:kanue y4eGHOro MaTepuasia (0CHOBHOE H MPO(eCcCHOHATLHO-OPHEHTHPOBAHHOE), OBLeM 1ACOE dopMupyemble
Pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIYJIb KOMITETEHIHH
1 2 3 4
OCHOBHOE coJIepKaHue 64
Pa3znes 1. OCHOBBI CTPOEHNSI BelleCTBA 8
Tema 1.1. OcHOBHOe coJiep:KaHue 6 OK 01
Crpoenue atomoB | Teopernuyeckoe 00yueHne 2
XAMAHCCKAX CoBpemeHHass MoOJeab CTpoeHHs aToma. CHMBOIMYECKHI SI3BIK XUMHH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB 1 OnexTpoHHas KoH(purypanus aroma. Kiaccudukaims XUMHAYECKHX JJIEMEHTOB (s-, P-, d-3JeMEHTHI).
npupoma BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTB.  DJEKTPOHHAss  MPUPOJa  XMMHYECKOM  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBsA3M (KOBAJICHTHAs, HWOHHAS, METAUINIECKasl,
CBA3H BOJOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHusI
IlpaKkTHYecKne 3aHATHS 4
Pemienne 3amaHuii Ha UMCHIOJB30BAHHE XUMHUYECKOM CHMBOJMKM M HAa3BaHWM COCIWHEHUH IO
HOMEHKJIATYpe MEKIYHAPOIHOTO COI03a TEOPETUIECKOM M MPUKIIAJHON XUMUK U TPHBHATBHBIX Ha3BAaHUI
JUISL COCTABIICHUS! XUMHYECKUX (DOPMYJI ABYXAaTOMHBIX COEAMHEHUM (OKCUIOB, CYAb(UI0OB, THIPUIOB K
T.IL.) ¥ APYTUX HEOPTAaHUYECKHUX COEJANHEHHUN OTIEIBHBIX KJIaCCOB. 4
[IpakTuyecKue 3aanus Ha YCTAHOBIECHUE CBSI3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U
HIEPHOIMYECKAM HU3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M MX COEJAMHEHHH B COOTBETCTBHHU C
nojokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coJep:KaHue 2 OK 01
[Tepronnyeckuin | [pakTuvecKkue 3aHATHUS 2 OK 02
3aKOH H TaOmuIa [Meproandeckas cucreMa XUMH9IecKuXx sieMenToB J[. M. Menneneesa. OU3HUECKU CMBICIT
JA.W. Menneneesa [Tepuoaunueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX
DIIEMEHTOB, 00PAa3yEMBIX MU IIPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XMMHYECKOTO djieMenTa B [leproandeckoi cucteMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYECHHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX 5
XMMHYECKUX JIEMEHTOB.
Pelienye MpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJAHUM HA XapaKTEPU3aIMI0 XUMUIECKHX
3JIEMEHTOB «MeTaTnyecKue / HEMETAUINYECKHE CBOUCTBA, DIIEKTPOOTPHUIIATEIBHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBHMH C MX DJIEKTPOHHBIM CTPOEHHEM U IOJ0KEHHEM B IIEPUOIMIECKON CUCTEME
XUMHYECKHX 31eMeHToB J[.J1. MeHpaeneeBa
Pa3nen 2. XuMnuyecKkue peakuuu 10
Tema 2.1. Tunisr | OcHOBHOe coiep:KaHue 4 OK 01
XUMHYECKHX TeopeTnueckoe o0yueHue 2




peakuuii

Knaccugukanus v TUIBI XUMHUYECKUX PEAKIUI C yUaCTHEM HeopraHudeckux BemiecTB. CocTaBiieHUE
YpaBHEHMI peaklnii COeANHEHHMSI, PA3I0KEHHsI, 3aMeIlieH s, 0OOMeHa, B T.4. peaKInii TOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

YpaBHeHUs OKHUCIEHUS-BOccTaHOBIIEHUA. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHHE U ypaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI METOOM 3JIEKTPOHHOIO
Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUY B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECCaxX U
YKU3HEJCSATECIIBHOCTH OPraHu3MOB

IIpakTnyeckue 3aHATHS

KonuuecTBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMUU U PacyeThl 10
YPaBHEHMSIM XMMMUYECKMX peakuuid. Mosib Kak eJuHMIa KoJM4ecTBa BellecTBa. MoJsipHas Macca.
3aKOHBI COXpaHEHUsl Macchl M 3Hepruu. 3akoH ABoraapo. MoisgpHbli 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSAM XMMHYECKHUX PEAKLUil C MCIOJIb30BaHMEM Macchl, 0ObeMa
(HOpMaJIbHBIE YCJIOBUSI) ra30B, KOJIMYECTBA BEILIECTBA

Tema 2.2.

BHCKTpOHI/ITI/I‘ICCKa

s IUCCOLIMALASL U
WOHHBIA 0OMEH

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0yueHue

Teopus snekrponauTnyeckol auccounanyu. VoHbI. DIEKTPONIUTHI, HEAIEKTPOJIUThI. Peakiuy HOHHOTO
oOMeHa. CocTaBieHHE peaklMii MOHHOTO OOMEHa IyTEM COCTaBJIE€HUS WX IOJIHBIX M COKpPALIECHHbIX
MOHHBIX yYpaBHEeHHH. KHCI0THO-OCHOBHBIE peakiyu. 3a1aHusi Ha COCTaBJIEHUE HOHHbBIX PeaKkLnit

JlabopaTopHbIe 3aHATHS

JlaboparopHas padoTa “THUIBI XUMHUYECKUX PEAKIIUMA .

HccnenoBanue TUMOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3ylOIUXcs BEIIECTB) U MPU3HAKOB
XUMUYECKHUX peakiuid. [IpoBeeHne peakiiniit HOHHOT0 0OMEHa, ONPEEIICHHE CPEIbl BOTHBIX
pacTBOpPOB. 3alaHMsl HA COCTABJIEHHE MOHHBIX PEaKIINi

KouTtpoJubHasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUYCCKUE PCAKIIUU

OK 01
OK 04

Pazpea 3.

CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BelleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

OcHoBHOe coJep:kaHue

TeopeTnueckoe o0yueHue

[Tpenmer Heoprannueckoit xumuu. Kinaccuduxanus HeopraHuueckux BemecTs. [IpocTsie U c1oXHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CJIOHBIX BEMIECTB (OKCHIBI, THIPOKCHIBI, KUCIOTHI, COJN). B3anMocBs3b
HEOpPraHMYECKUX BEIIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucrammmueckue 1 aMmopgpHbIe
BEIIEeCTBA. THUIBI KPHUCTALTHUECKUX PEIIETOK (aTOMHAs, MOJICKYIISIpHASI, MOHHAs, METAJUTHYECKast).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIeTKU. 3aBUCUMOCTb
XMMHYECKON aKTHBHOCTH BEIIECTB OT BHJa XMMUYECKOW CBSI3M U THUIA KPHCTAIUINIECKON PEIICTKH.
[TpryrHBEI MHOTOOOpa3Nsl BEILIECTB

IIpakTH4eckne 3aHATHA

Homenknatypa HeOpraHmuecKrx BEIIEeCTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI

OK 01
OK 02




WM COCTaBJIEHUE XMMHUUYECKON (POPMYJIbI UCXOS U3 Ha3BAHUS BEILECTBA [0 MEXIYHapOIHON
(MIOITAK) mim TpuBHAIbHOM HOMEHKIIATYPE.

Pemlenne npakTHuecKuX 3aJaHMi IO KiAacCU(UKalMM, HOMEHKJIAType U XMUMHUYECKHM (opMyiaam
HEOPraHMYECKUX BELIECTB PAa3IMYHBIX KIJIACCOB (YrapHbIH Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, ramieHas
U3BECTh, HETallleHasi U3BECTb, IUThEBAs COJA U JPYTUX): Ha3bIBaTh U COCTABIIATH (POPMYIIbl XUMUUYECKHX
BEILIECTB, ONPEENIATh IPUHAATIEKHOCTD K KIIaccy.

Hcrounnku xuMudeckoi nHpopmanuu (cpeicTB MmaccoBoit HH(Gopmaium, cetb VIHTepHeT u apyrue).
[Touck nHpOpMaLIUK IO HA3BAHUAM, HIICHTH(UKATOpAM, CTPYKTYPHBIM hopMynam

Tema 3.2. ®usuxo-| OcHOBHOE cojiepKaHNE 8 OK 01
XHUMHUYCCKHUEC Teoperuueckoe o0yueHue 6 OK 02
CBOMCTBA Meramnsl. O0pe pU3MYecKHe ¥ XMMHYECKHe cBoiicTBa MeTauioB. CriocoObl MONydeHHs. 3HAUYCHHE
HCOPraHWHCCKUX | yjetanioB M HEMETAUIOB B NPHPOJE M IKU3HENEATENBLHOCTH 4YeloBeKa M opranusMon. Kopposus 2
BCIICCTE METAJLIOB: BU/bI KOPPO3UH, CIIOCOOBI 3aIUThl METAIIOB OT KOPPO3UH

Hemeramnsl. O6mue ¢usMyeckue M XUMHYECKME CBOMCTBA HEMETAIOB. THIMYHBIE CBOHCTBA

HemetaiwioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIIaTypa coequHeHUH HeMeTauioB. KpyroBopoTsl 2

OMOreHHBIX 3JIEMEHTOB B IPHPOJIE

XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEILECTB (OKCHIOB, THIPOKCHIOB, KUCIOT,

coJieii u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB IPOCTBIX BELIECTB, BOAOPOAHBIX COEIMHEHUIA, 2

BBICIIIMX OKCHIOB M THIPOKCHUJIOB

IpakTHYecKHe 3aHATHS 2

CocTaBlieHUE YpaBHEHMH XMMHMYECKUX PEAKIUH C y4aCTHEM IPOCTHIX U CIOXKHBIX HEOPTaHHMIECKUX

BEIIECTB: METAIOB M HEMETAUIOB;, OKCHJOB METAalJIOB, HEMETAIOB M aM(OTEPHHIX 3JIEMEHTOB;

HEOPraHUYECKMX KMCIOT, OCHOBaHMM M aM(OTEPHBIX THAPOKCUIOB, HEOPraHUYECKHMX COJIEiA,

XapaKTEepU3YIOIINX UX CBOMCTBA. 2

Pelienye MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUli Ha CBOMCTBA, COCTaB, IOIYYEHHE M

0€30IacHOe MCIIOJIB30BAHME BAKHEHINMX HEOPraHUYECKMX BEIIECTB B OBITY M HPAKTHYECKOM

JESATEILHOCTH YETOBEKa
Tema 3.3. OcHOBHOe co/iep:KaHue 2 OK 01
Wnentuduxanus | JlaGoparopHblie 3aHATHS 2 OK 02
HEOPraHMHCCKUX | JTaGopatopuas pabora «MneHTHUKAIMSA HEOPrAHUIECKUX BELIECTBY. OK 04
BCLICCTB Pelienre SKCIEPUMEHTAIBHBIX 3a1ad 110 XMMHMYECKMM CBOMCTBAM METAIOB M HEMETAILIOB, IO

PacHo3HABaHMIO U HOTYYEHHIO COEJMHEHHIT METAIIOB U HEMETAIIIOB.

Nnentudukanus HEOPTaHMYECKHX BELIECTB C MCIOJIB30BAHUEM HMX (DPU3MKO-XMMHYECKUX CBOMNCTB, ’

XapaKTEPHBIX KAaueCTBEHHBIX peakuuii. KauecTBeHHBIE peaknuu Ha Cyinb(aT-, KapOOHAT- M XJOPHUJI-

AHMOHBI, HA KATHOH aMMOHHS
KounTtpoabHasn N

CBolicTBa HEOPTaHMYECKHUX BEILECTB
paGora 2
Paznen 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 24




Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpPraHHYECKUX
BEIIIECTB

OcCHOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue

[losiBieHue U pa3BUTHE OPTAaHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
3HAYEHUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUE KAK IOPSNOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COINIACHO HX BaJCHTHOCTH.
OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsSI OpraHudeckux coenuHeHuit A.M. bytieposa.
VriepoaHslid CKEJIET OPraHUYeCKOM MOJIEKYJbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[Tonstue o ¢ynkuuoHanpHOW rpynme. Pagukan. IlpuHmmnel kiaccuUKaUM — OPraHUYECKUX
coeuHeHU. MexnyHapoiHas HOMEHKIIaTypa ¥ IPUHIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHUI.
[TonsiTHE 00 a30TCOAEPKAINX COSAMHEHUIX, OMOIOTUYECKH aKTUBHBIX BEIIECTBaxX (YIrieBOMAX, KUPaX,
OeKax U Jp.), BBICOKOMOJICKYJISIPHBIX CO€AMHEHUSIX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRue 3aHATHSA

Homenkmarypa opraHuyeckux COCIMHEHHH OTICIIbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIEHHBIE U
apoMaTHYECKHE YTIeBOJIOPOAbI, CIIUPTHI, (DEHONBI, alnbAETHIbl, KETOHbI, KAPOOHOBHIE KHUCIOTHI U JP.)
CocraBrieHU€ TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHWYECKUX BEIIECTB OTIEIBHBIX
KJIACCOB, HUCIIONIb3YS WX HAa3BaHUS IO CHUCTEMAaTHUECKONM M TPUBUAIBHONW HOMEHKIJIAType (ITHUJICH,
aleTHJICH, TIHICPUH, (eHoy, GopManbIerua, YKCyCHas KHUCIIOTa, TJWIMH). PacdeTsl mpocreiInei
(dbopMyIbl OpraHuYecKOl MOJIEKYJIbI, HCXOJIS U3 AJIEMEHTHOT0 cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCIMHEHU N

OcHoBHOE CocpKaHue

12

Teopernueckoe o0yuenue

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHMYECKUX COEAMHEHUN OTHENBHBIX KIAcCOB (O0COOEHHOCTH
KJIaccu(puKauy 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTUUECKHH psii ¥ o01as popMyiia; H30Mepusi;
dbuznyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYESHHUS]):

— TpeAeNbHbIE YIIIEBOAOPObl (aJKaHbl M LUKIOAJKaHbl). ['opeHne MeTaHa KakK OJMH W3 OCHOBHBIX
UCTOYHHKOB TEIJIa B IPOMBIIIEHHOCTH U ObITYy. CBONCTBa MPUPOAHBIX YIJIEBOJAOPOI0OB, HAXOXKACHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpezenbHbIe (AJIKeHBI, ATIKWHBI M aJIKaJUeHbI) U apOMaTHUYeCKUe YIIeBo10poibl. ['opeHune aneTuneHa
KAK MCTOYHHK BBICOKOTEMIIEPATYPHOIO INIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB

— KUCJIOPOJICOJEpIKAIINE COCTUHEHUS (CTUPTHI U (DEHOITBI, KapOOHOBBIEC KUCIOTHI M Y(DUPHI, ATbIETUIBI U
KETOHBI, HUPBI, YIJIEeBOJbI). I[IpakTudeckoe MNPUMEHEHHWE JTUJICHTIUKONS, TIHIepuHa, ¢eHoa.
[Ipumenenue Gopmanpaeruaa, aneTanbAeTHaa, YKCYCHOM KHUCIOThL. Mblla KaK COJM  BBICIINX
KapOOHOBBIX KUCIOT. Moro1re CBOMCTBA MbLIa

— a30TcojiepKalliue COeAMHEHHs (AMUHBI U aMMHOKUCIIOTHI, OeJIkK). BhICOKOMOIEKYIsIpHbIE COeIMHEHUS
(cuHTeTHYeCKHME M OMOJOrMYECKH-aKTHBHBIE). MoHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonmmmepusanus 3TUICHA KAK OCHOBHOE HAIIPABJICHUE €TI0 UCIOIb30BaHUS.

I'eneTr4ecKas CBA3b MEXKYy KJIACCAMU OPraHUYECKUX COCIUHECHUN

IIpakTnyeckue 3aHATHS

OK 01
OK 02
OK 04




CBolicTBa OpraHMYeCKHX COEAMHEHHU OTAETbHBIX KJIAcCOB (TpUBHAIbHAs M MEXIyHApOAHAS
HOMEHKJIaTypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOMyUeHUs): TPee/IbHbIC (aTKaHbl U [UKIOATKAHBI),
HenpeeNbHbIe (aJIKEHbI, aJTKUHBI U alIKaJIM€Hbl) 1 ApOMATUYECKUE YTIIEBOAOPOIbI, COUPTHI U (HEHOJIBI,
KapOOHOBBIC KUCIIOTHI U AUPHI, aTbACTUAB M KETOHBI, aMUHBI 1 AMHUHOKHCIIOTHI, BRICOKOMOJICKYJISIPHBIC
COEIMHEHMS. 3aJlaHNs Ha COCTABJICHUE YPAaBHEHUN XMMHYECKUX PEAKIUl C Y4aCTHEM OpPraHUYECKHUX
BEII[ECTB HA OCHOBAHUU UX COCTaBA U CTPOCHHUS

CocraBineHue cxeM peakuuid (B TOM 4YHCIE [0 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHUH OTAEIbHBIX KJIACCOB, CIOCOOBI UX
IIOJIy4eHUSI Y Ha3BaHUE OPraHUYECKUX COCAVHEHUN [0 TPUBUAIBHOM WIM MEXKIyHAPOIAHOU
CUCTEMATHYECKON HOMEHKIIATYpE.
Pemienne 1npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUMX 3aJaHUM HA CBOWCTBA OPraHMYECKHUX
COEJMHEHUH OTAEIBHBIX KJIACCOB

Jlaboparopnasi padora

JlaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB MPU HarpeBaHUM'".
Ilonmy4yenue 3TuneHa U U3y4EHHE €ro CBOMCTB. MoennpoBaHue MOJIEKYJI U XUMAYECKHUX MPEBPaLICHUN
Ha [PUMeEpe dTaHa, STWICHA, alleTUIICHA U JP.

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Vnentudurains | Teopermueckoe ofyuenue OK 02
OPTaHHHICCuX buoopranmuecku uHeHus. llpumeHenne u OuoIOTHYECKas b BOJIOB. OKHCIEHH OK 04
pPraHU4ecKue COEIHUHe pUMEHEHue OJIOTHMYECKAast PpOJIb YIIIEBOJIO CIICHUE
zzi?;;é I:IX YIJIEBOJAOB — HCTOYHUK DSHEPrUM JKUBBIX OpraHu3MoB. OONacTH NpPUMEHEHUS aMHUHOKHUCIOT.
[TpeBparenus 6enkoB nuuy B opranusMe. buonornueckue pynkunu 6enkos. buonornueckue GpyHKyuu
ggﬁg;g;lgle i xupoB. Poisp opraHIqucxoﬁ XMMHUU B pelIeHUH MPobJIeM MULIEeBOM 6e3(3naCHocm
IPO3BONICTREHEOH Ponp opraHmueckoll XUMHH B pEIICHHH TPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH
eSTeNLHOCTH MEUILHHEL, CO37aHNH HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHHKOB SHEPriM (anbpTepHATUBHBIE HCTOYHHUKH
R, sHeprun). ONacHOCTh BO3/ICHCTBHSI HA )KUBBIE OPTaHU3MbI OPTraHUIECKUX BEIIECTB OTACITHHBIX KIIACCOB
(YyriaeBoZopoabl, CHOUPTHI, (EHOJIBI, XJIOPOPraHUYECKHE HPOM3BOJHBIC, ANbJIETHIbl M JAp.), CMBICIT
ToKa3aTessl MPeeTbHO TOMYCTUMOW KOHIICHTPAITNT
JlabopaTopHble 3aHATHS
JlaGopatopHas pabora: “UneHTudukanus opraHMuecKuX COeMHEHUH OT/AeNbHbIX KIacCcoB”
W nenTudukamys OpraHmuecKuX COeTMHEHUI OTIENBHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, KpaxMaiia,
YKCYCHOW KHCIJIOTBI, O€JIKOB M T.II.) C HCHIOJIB30BAHUEM UX (PU3UKO-XMMUYECKHX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakiuil. JleHarypammst Oenka mpu HarpeBaHuu. l[BeTHbIe peakmuu OEIKOB.
Bo3HuKHOBEHHE aHAIUTUYECKOTO CHTHAJIA ¢ TOUKH 3PEHUS XUMHUYECKUX IMPOLIECCOB MPHU MPOTEKaHUU
Ka4eCTBEHHON peakluy, NO3BOJISIONIEN HICHTH()UINPOBATh IPEJI0KEHHbIE OPraHNYECKUE BELECTBA
Kourpoaknasn CTpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB
pabdora 3
Pazgen S. KuHeTnyeckue u TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX PeaKIui




CxopocTthb OcHOBHOe coep:KaHue OK 01
XUMHYECKHUX OK 02
peaKkuid.
XuMH4YECcKoe
paBHOBECHE

Teopernueckoe 00yueHue

CKOpOCTb peakiyM, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (JaKTOPOB: MPHUPOJbl PEArHMPYIOIIUX BELIECTB,

KOHLEHTPALlUU pearupyromux BeEUIECTB, TEMIEpaTypbl M IUIOMAAM PEAKIMOHHOM IOBEPXHOCTH.

TennoBble 3¢ (eKThl XMMUYECKUX peakluil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH.

OO6paTuMOCTh peakiuii. XMMHUECKOE PABHOBECHE M €T0 CMEIICHHUE O] ICHCTBHEM Pa3IMYHBIX PaKTOPOB

(KOHLIEHTpalMs peareHTOB WM MNPOAYKTOB pEaKLUMH, MAaBJICHHE, TemIepaTypa) i CO3AaHus

ONTUMAJIBHBIX YCIOBUN NPOTEKaHUs XUMHUECKUX npoueccoB. [Ipunnun Jle HlaTtenbe

IIpakTuyeckue 3aHATHSA OK 01

Pemenue npakTHKO-OPMEHTUPOBAHHBIX 33JaHUN Ha aHaiau3 (AKTOPOB, BIUSIONIMX Ha H3MEHEHUE OK 02

CKOPOCTH XMMHUYECKON PEaKIIMH, B T.U. C MO3ULUHI 3KOJOTUUYECKH 11€JI€CO00PA3HOT0 MOBEACHUS B OBITY U

TPYAOBOM AEATEIBHOCTU B LEJIAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOIIEH IPUPOJAHON Cpebl.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHuUi Ha npumeHeHue npuHnuna Jle-Illarense s

HAXOXXJCHUs HAaIpaBJICHUs CMELICHUs pPAaBHOBECHS XHMHYECKOM peakuuu U aHanu3 (akTopoB,

BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 paBHOBECHSI
Paznea 6. PacTBOpbI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
TonsTue o Teopernueckoe obGyuenue OK 02
pactBopax PactBopenne kak ¢uznko-xumuueckuil mporecc. PactBopel. CrocoObl MPUTOTOBJIEHHUS PACTBOPOB. OK 07

PactBoprnMocTs. MaccoBas 10715 pacTBOpeHHOT0 BenecTBa. CMBICI IIOKa3aTells IPEAENIbHO T0IyCTUMON

KOHIIEHTPAIIUU 1 €T0 UCII0JIb30BAHNE B OIIEHKE SKOJIOIMYECKON 0€30M1aCHOCTH.

[TpaBuia SKOIOTHYECKH Ie1eCO00pPa3HOro MOBEACHHS B OBITY M TPYJOBOH [EATENBHOCTH B ILEJSIX

COXPAHEHHUsI CBOETO 3JI0OPOBbA M OKPYKAIOIIEH MPUPOJHOM CPE/bl; OMACHOCTh BO3JCUCTBUSA HA YKUBbBIC

OpraHU3MBbl ONPEJEIICHHBIX BELIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PAaCUETHBIX 3aJlaHUI HA PACTBOPHI, UCIOJIb3yeMbIE B OBITOBOW U

IIPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA
Tema 6.2. OcCHOBHOE co/lepKaHue OK 01
Mccnenosanne JlabopaTopHble 3aHATHS OK 02
CBOHMCTB PacTBOpPOB OK 04

JlaGopaTtopHas pabota «[IpuroroBieHue pacTBOPOB».

[TpuroroBineHne pacTBOPOB 33aJaHHOU (MaccoBOM, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BONPOCAMH) U OIIPEJEIIEHUE CPEbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB

IIpodeccnonabHO-OPUEHTUPOBAHHOE COJePKaAHNE (CONEPKAHUE MPUKJIATHOTO MOIYJIs1)




Pasznen 7. Xumus B ObITY M IPOM3BOJICTBEHHOM 1€ATEJIbHOCTH YeJI0BeKa 10

Xumus B ObITY 1 |OcHoBHOE cogepkanue 10

TIPOU3BOACTECHHOM Teopernueckoe o0yueHue 4

ACATCILHOCTH Hogeiimre qocTryKeHUsT XUMHUUECKON HAyKH U XUMHYECKON TeXHOJOruH. Ponb xumun B obecreyeHnu

Helloseka 9KOJIOTHUYECKOH, SHEPreTUIECKON 1 MUIICBON 0€30MacHOCTH, Pa3BUTHH MEIUIMHBI. [IpaBuiia moucka u 4
aHaJIM3a XUMHYECKOM HHQOpMAMM U3 PA3IUYHBIX HCTOYHUKOB (HaydyHas U YyuyeOHO-HayyHas
JUTEpaTypa, CpeCTBa MaccoBOi nHpopmanyu, cetb HTEpHET)
IIpakTHYeckune 3aHATHA 6
[Torick u aHaNM3 KEMCOB O NMPUMEHEHHWU XHMMHUYECKHMX BEUIECTB M TEXHOJIOTMHA C y4eToM Oynayiuen
NpoPECCHOHAIBHOW ~ JEATEIbHOCTH MO  TeMaM:  Ba)XXKHEHIIME  CTPOUTENbHBIE  MaTepHUalbl,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa, MaTepuaylbl Mg SJICKTPOHUKH, 6

HaHOMATEPHAJIbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHHKWA DJHEPrUU, OPraHMYECKHE U MUHEpaIbHBIC
ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAST XHUMHSL.
3ammra: [lpencraBieHne pe3ynbTaToB penIeHus KeHCOB B hopMe MUHU-JIOKJIaa C Ipe3eHTalnel

OK 01
OK 02
OK 04
OK 07

[TpomexyTounas aTTectaius B hopme utorosast oreHka (1 cemectp), nuddepeHInpoBaHHbIiN 3a4eT (2
ceMecTp)

Bcero
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3.YCJOBUSA PEATIM3ALUA TPOT'PAMMBI YYEBHOI'O TIPE/JIMETA

3.1 Jlas peanu3anuy NporpaMmbl y4eOHOM JMCHUIINHBI IPEAYCMOTPEHbI CJlelyIolue crenuaabHble
noMeleHus1: y4eOHbIH KaOMHET XUMHUH W/WIK y4eOHOM XMMUYECKOH J1abopaTopu.

Oo6opynoBanue yueOHOro KaduHeTa (HarJsiHbIe MOCOOU): HAOOPHI MAPOCTEP)KHEBBIX MOJIEIeH
MOJIEKYJI, MOJIEIH KPUCTAJUTMIECKUX PEIICTOK, KOJJICKIIMH MPOCTHIX U CIIOKHBIX BEIECTB U/UIH KOJJICKIUH
IIOJIMMEPOB; KOJUIEKLUS TOPHBIX IOPOJ M MUHEPAJIoB, Tabnuua Meneneesa, yueOHble (GUIbMBL, HU(DPOBBIE
o0pa3zoBaTenbHbIC PECYPCHI.

TexHnueckue cpeacTBa 00y4eHHUsI: KOMIBIOTEP C yCTPOICTBaAMU BOCIIPOU3BEIEHUS 3BYKa, IPUHTED,
MYJIbTUMEINA-IIPOEKTOP € IKPAHOM, MYJIbTUMEANNHAS 0CKA, YKa3Ka-IIPe3eHTep AJIs Mpe3eHTaluH.
OobopynoBanue JjadopaTopuu 4 PpadGounmx MecT Ja0OPATOPMU: MEH3YPKU, MNUIETKU-KaeIbHUIIBI,
TEPMOMETPbI, MUKPOCKOII, JIYIbI, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, IUTAHIIETHI I KaleJIbHbIX PEaKLUi,
¢unbTpoBanbHaAs Oymara, MPOMBIBAIKH, CTEKISHHBIC MPOOUPKH, PE3UHOBBIE MPOOKH, (QoHApuKU, HAOOP
PEaKTUBOB, CTEKJSHHbIC NAJOYKH, IITATUBBI A NPOOUPOK; MEPHbIE LMIMHIPBI, BOPOHKH CTEKJISHHbIE,
BOPOHKH JenuTenbHble nwimHapudeckue (50-100 wmur), cTymkm ¢ mecTukoM, ¢aphopoBble YaIlKH,
NUHIETH], GUIBTPbI OyMa)kHbIE, BaTa, Mapiis, YaCOBbIE CTEKJIA, HJIEKTPOIUIUTKH, JaOOpaTOpPHbIE ITATHUBBI,
CIIUPTOBBIC TOPEIKH, CIMYKH, TPHOOp I TOTy4YeHHsS ra3oB (WM MpOoOHpKa C ra300TBOJHOU TPYOKOIi),
Jiep>KaTesn sl IpOOUPOK, CKIISIHKU JUIsl XpaHEHUs PEeaKTUBOB, pa3JaTOYHbIE JIOTKH; XMMUYECKHE CTAKaHBI
(50, 100 u 200 mu1); mIMaTeNy; MUHIETHI; TUTEIFHBIC XTI, CEKYHIOMEPHI (TaliMepbl), MEpHBIE TPOOHPKU
(ma 10-20 mu1) u MepHbie kosiObl (25, 50, 100 u 200 mur), BoasHas OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC
MAJIOYKK; KOHUYEeCcKue KOsl it TutpoBanus (50 u 100 mi1); MHAWKATOPHBIE TOJIOCKH [T oripeneneHust pH
U CTaHJapTHAas MHJMKATOPHAs IlIKaJla; yHUBEpCAIbHbIA UHIMKATOP; nuneTku Ha 1, 10, 50 Mt (um 1o3aropsl
Ha 1, 5 u 10 M), GropeTku A TUTpoBaHMA, MeaunuHCKUe mmpunbl Ha 100-150 mi, maGopaTtopHbie v/ UiH
aHaJIMTUYECKHE Bechbl, PH-MeTpbl, CYIIMIbHBIN Kad, U Ap. 1a00paTopHOE 000PYLOBaHUE.

3.2 UndopmanmoHHoe obecnieueHne 00y4eHust

Jns peanuzanuu nporpamMmbl  OMONIHMOTEUHBI (OHJ 00pa30BaTENbHOW OpraHU3aluUd HMEET
NeYaTHbIE W/WIN 3JIEKTPOHHBIE 00pa3oBaTelbHble U MH()OPMALIMOHHBIE PECYPCHI Ul UCIOIb30BAaHUS B
00pa3oBaTEeIbHOM MPOLECCE.

3.2.1 OcHoBHasi 1UTEpaTYpa

1. Tabpuensn, O. C. Xumus: 10-i knacc: 6a30Bbiit ypoBeHs : yuebHuk / O. C. I'abpuensn, U. I
Octpoymos, C. A. CrnagkoB. — 6-¢ u3j., ctep. — Mocksa : [IpocBemenue, 2024. — 128 ¢. — ISBN 978-5-
09-112176-6. — TekcT : anekTpoHHBbIH // JIaHb : anekTpoHHO-0ubnnoTeynas cucrema. — URL:
https://e.lanbook.com/book/408671

2. T'abpuensn, O. C. Xumus: 11-i knacc: 6a30Bblii ypoBens : yue6Huk / O. C. I'abpuemnsn, U. T'.
Octpoymos, C. A. CragkoB. — 6-¢ u31., crep. — Mocksa : [Ipocsemnienwne, 2024. — 127 ¢. — ISBN
978-5-09-112177-3. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-0MOnHnoTeynas cucrema. — URL:
https://e.lanbook.com/book/408668

3. T'abpuensn, O. C. Xumus: 10-i kinacc: 6a30BbIit ypoBeHs : yuebnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CragkoB. — 6-¢ u31., ctep. — Mocksa : [IpocBemenue, 2024. — 128 ¢. (Teker
HENOCPEACTBEHHBIN)

4. Tabpuensn, O. C. Xumust: 11-# kmacc: 6a30Bb1it ypoBeHs : yueOHuk / O. C. 'abpuensn, U. T'.
Octpoymos, C. A. CnaakoB. — 6-e uzj., crep. — Mockaa : [Ipocsemienne, 2024. — 127 ¢(Tekct
HEMOCPEeACTBEHHBIN)

3.2.2 lonoJIHUTEe/IbHAA JIUTEPATYypa

1. Xumus: yaeOHUK U1 cpeHero npodeccuonanbHoro oopasosanus / FO. A. Jlebenes, I'. H. danees,
A. M. T'ony6eB, B. H. IllanoBai; nox obmieit penakuueit I'. H. ®@aneeBa. — 2-e u3z., nepepad. u gom. —
Mocksa: U3narensctBo FOpaiit, 2023. — 431 ¢. — (Ilpodeccrnonansroe obpazoBanne). — ISBN 978-5-
9916-7723-3. — TekcT: anexTpoHHbIi // Obpa3oBarenbHas matdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/513073



https://e.lanbook.com/book/408671
https://e.lanbook.com/book/408668
https://urait.ru/bcode/513073

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O ITPEIMETA

KoHTponb 1 o1ieHKa pe3yabTaToB OCBOCHHS YUYEOHOTO MpeAMEeTa PacKphIBAIOTCS 4Yepe3 MpeaMETHbIC
pe3yibTaThl, HalpaBJIeHHbIE HA (OPMHUPOBAHUE OOIIMX KOMIIETECHLMH IO pa3jienaM U TeMaM COAEp KaHUs
y4eOHOro mMarepuania.

Ne | OK/MK | Monyas/Pasgen/Tema| PesyabtaT o6yuenus Tune1 onenodnbIx

MepOonpUATHH
| |OcHoBHOe conepkanne
DopmMyIHpPOBATH
1 Pazien 1. OcHOBBI pMyTHp
0a3zoBble
CTPOEeHHsl BelecTBa
MOHATHS M 3AKOHBI
1.1 OK 01 CtpoeHne aToOMOB CocTaBisTh XUMHYECKHE |1, Tect «CTPOCHHE ATOMOB
XMMHYCCKHX 3JICMEHTOB (QOPMYIIbI COCIUHCHHUM B X IMIIECKIX JIEMEHTOB M IPHPOIA
U IPUPOJIa XUMUYECKOH |COOTBETCTBUM CO KUMIYECKO CBSI3I.
CBA3N CTCIICHBIO 2. 3ajaun Ha COCTaBJICHUE
OKHCJICHHS] XUMUYCCKHX X piMpdecKuX (hopMyIt
HIIEMEHTOB, UCXOJIS U3 (BYXaTOMHBIX
BATICHTHOCTH U CcoeIMHEHUN (OKCU/IOB,

DIICKTPOOTPHULIATEIBHOCTH oy rip (1108,

UJIPUIOB U T.I1.).

3. 3ajaHus Ha UCIIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKH U
HA3BAHUU COEIUHEHUI IO
HOMEHKJIAType MEXIYHAPOIHOTO
CO03a TEOPETUYECKON 1
[MPUKJIAJHON XUMHUU U
TPUBHUAJIBHBIX HA3BaHHUM J1JIs
COCTaBIICHUSI XUMUYECKUX (POpMyIT
JIByXaTOMHBIX COEIUHEHHI
(oxkcu0B, Cynb(pUI0B, TUAPUIOB U
T.I1.) U IPYTUX HEOPTaHUYECKUX
COCIMHEHUH OT/IEJIbHBIX KJIACCOB

= 1. Tect «Mertannmnuyeckue /
o H%pHOﬂquISIKHH RPN Kapaxcrepisonars HEMETaJUIMYECKUE CBOMCTBA
OK 02 raonma 1L XUMITHCCKHEC S/ICMCHTBI B IIEKTPOOTPULIATEIILHOCTD 1/1’
Menneneesa COOTBETCTBHH C UX POOTPHI
CPOJICTBO K JJIEKTPOHY
[1OJIOKEHUEM B
XUMHNYCCKHUX

[IEPUOJIUYECKON CUCTEME
XUMHUYCCKUX IJICMECHTOB

OJICMCHTOB B COOTBETCTBUC C UX
QJICKTPOHHBIM CTPOCHUEM U
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OK/TIK

Moayas/Paznen/Tema

PesynabTaT 00yuenunst

THunsl 0oLeHOYHBIX
MepOoNnpUATHI

JI.1. MenneneeBa

[M0JI0)KEHUEM B IIEPUOJAUYECKON
CHUCTEME XMMHUYECKUX IJIEMEHTOB
J[.11. MenaeneeBay.

2. IlpakTuueckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3H MEXKITY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
M3MEHEHUEM CBOMCTB XUMHUUYECKUX
SJIEMEHTOB M UX COCIMHEHUI B
COOTBETCTBHUU C MOJIOKEHUEM
[lepuonuueckon cucTeme.

3. [IpakTUKO-OpUEHTHPOBAHHBIE
TEOpETUUYECKHUE 3ajaHus Ha
XapaKTePHU3aALNI0 XUMHUYECKUX
AIIEMEHTOB: «MeTtandyeckue /
HEMETAJUIMYECKUE CBOMCTBA,
PIIEKTPOOTPUIIATEILHOCTD U
CPOJZICTBO K 3JIEKTPOHY
XUMHUYECKUX

SJIEMEHTOR B COOTBETCTBHE C UX
SJIEKTPOHHBIM CTPOCHHUEM U
[TOJIOKEHUEM B IIEPUOANYECKON
CHCTEME XUMHUYECKUX FJIEMEHTOB
/.. MenneneeBa»

Pa3zgea 2. XumMnuyecKkue
peaknuu

XapaKkTepu30BaTh THIIbI
XHMHYECKHX peakuui

KonTposbHas paGora
«CTpoeHue BelecTsa u
XMMHYECKHe PeaKiun

2.1

OK 01
OK 04

TUIIBI XUMHUYECKUX
peakuuii

CoCTaBJISTh PEaKINU
COCIMHEHUS, pa3IoKEHUS,
0OMeHa, 3aMeIlCHHS,
OKHCIUTETLHO-
BOCCTAHOBUTEILHEIE
peakinuu

1. 3ajaum Ha cocTaBleHUE
YPABHEHUN PEaKIIUiA:

- COEIMHEHMs, 3aMelleHus,
pasioxxeHus, 0OMeHa;

- OKHCIIUTEJIbHO-
BOCCTAHOBUTENBbHBIX PEAKIIUH C
MCII0JIb30BaHUEM METO/Ia
HIIEKTPOHHOIO OajaHca.

2. 3aga4ym Ha pacyeT MacChl
BEIIECTBA UM 00BEMaA

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCE UIH 00BEMY
OJIHOTO M3 YYacTBYIOIUX B
pEeaKLMy BEIIECTB; PACUETHI
Macchl (00bEMa, KOJTMYeCcTBa
BELIECTBA) IPOJYKTOB PEAKIUHY,
€CJIX OJTHO U3 BEIIECTB UMEET
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OK/TIIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunbl 0LIEHOYHBIX
MepPONpPUATHIH

[prUMecH

2.2

DNEeKTPOIUTHYECKAs
TMCCOIMAIUS U MOHHBIN
oOMeH

CocTaBisITh ypaBHEHUS
XMUMUYECKUX PEaKInu
MOHHOTO OOMEHa ¢
y4acTHEM HEOpraHUYeCKUX
BEIIECTB

1. 3ajianus Ha COCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX PEaKIIHii
C YY4aCTHEM KHUCJIOT, OCHOBaHUU U
COJIeil, yCTaHOBJICHHE U3MEHEHUS
KHCJIIOTHOCTH CPEJIbI

2. JlJabopaTopHas padota "Tumsr
XUMUYECKUX peakiuui”

Pasjnen 3. Ctpoenue u
CBONCTBa
HEOPraHUYeCKUX
BellecTB

HcciienoBarb cTpoeHue U
CBOICTBA
HEOpraHUu4ecKUX
BELLECTB

KonTpoJsbnas paGora
«CBOIiCTBA HEOPraHMYECKUX
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTpPOCHHUE
HEOPTraHUYECKUX
BCICCTB

Knaccugunuponartb
HEOPraHWYECKHE BELIECTBA
B COOTBCTCTBHUH C UX
CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTraHUYECKUX
BEILIECTB UCXO/IS U3 UX
XUMHYECKON

(OPMYITBI HITU COCTABJICHHE
XUMHUECKON (OpMYIIbI UCXOIS U3
Ha3BaHUS BEIIECTBA 110
MEXIyHapOIHOU WIN
TPUBHAIBHON

HOMEHKJIATYpEe».

2. 3ama4m Ha pacyeT MaccoBOM
07U (MacChl) XUMHUYECKOTO
hIIeMeHTa(COEAMHEHMS )B
MOJIEKYJe (CMECH).

3. [IpakTyeckue 3a1aHus Mo
KIaccupUKalii, HOMEHKIIAType U
XUMUYECKUM (popMmyiam
HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuueckue 3agaHus Ha
ONPENCIICHNE XUMUYECKOI
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOM
CBS3U U THIA KPUCTAININYECKON
pereTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCILIECTB

'Y cTaHaBInBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKUX BEIECTB
OT CTPOCHUS aTOMOB 1
MOJIEKYJI, @ TAK)KE TUTIA
KPUCTAJUIMYECKON
peIIeTKH

1. Tect «OcobenHOCTH
XUMHUYECKUX

CBOMCTB OKCHOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX
TUIPOKCUJIOB U COTIEH.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH C
Y4aCTHEM MPOCTHIX U CIOKHBIX
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OK/TIK

Monyas/Paznen/Tema

PesyabTaT 00yuenus

THunsl 0oLeHOYHBIX
MepOoNnpUATHI

HEOPraHMYECKUX BEIIECTB!
OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHMYeCKUX KHUCIIOT,
OCHOBAaHUHN M aM()OTEPHBIX
'MJIPOKCUI0B, HEOPIraHUYECKUX
COJICH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI NOJTYYEHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U IIOJIy4CHHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

W nentudukaruys
HEOPTaHHMYECKUX
BEIECTB

ccnenoBath
KaueCTBEHHbBIC PEAKLINHU
HEOPraHUYECKUX BEIIECTB

1. [IpakTHKO-OpHUEHTUPOBAHHBIC
3aJJaHUs [10 COCTABIICHUIO
XMMHUYECKHUX PEAKIHiA C yJaCTHEM
HEOPTaHMYCCKUX BEIICCTB,
MCIIOJIb3YEMBIX JJISl UX
UICHTH(UKAIIH.

2.JIaboparopnas pabdoTa:
"UnenTudukanys HEOpraHMIECKUX
BelecTB"

Pasznen 4. Ctpoenue u
CBOMCTBA
OpPraHuYecKux
BeLEeCTB

HcciienoBarb cTpoeHue U
CBOMCTBA OPraHMYECKHX
BellleCTB

KonTposbHas paGora
«CTpoeHue u cBoiicTBa
OpPraHH4YeCKHX BeleCTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccugunuponatb
OpraHMYEeCcKUe BEIIeCTBA B
COOTBETCTBUU C UX
CTPOCHUEM

1. 3agaHus Ha cocTaBIeHHUE
Ha3BaHWM OpraHNYeCKUX
COEIMHEHMI 110 TPUBUAIBHON WIIN
MEXIyHAPOAHOU
CUCTEMATUYECKON

HOMEHKJIATYpE.

2. 3agaHus HA COCTABIICHHE
[TOJIHBIX Y COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYIT
OpPraHUYECKUX BEILECTB
OTJEIbHBIX

KJIACCOB.

3. 3aaun Ha ONpEETICHNE
npocTeiiel Gopmyssl
OpPraHUYECKOM MOJNEKYJIbl, UCXOS]
13 DJIEMEHTHOTO cocTaBa (B %)
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THunbl 0LIEHOYHBIX

Ne ok/mk | Moxyas/Pa3nen/Tema PesyabTaT 00yuenus o
MeponpUATHIi
4.2 OKO01 CBolicTBa OpraHUYECKUX |Y CTaHABIINBATH
OK 02 COEIMHEHUI 3aBUCUMOCTH (DH3HKO- L SaHaHHiI Ha COCTaBJICHNC .
OK 04 N IMITYECKIX CBONCTR YpaBHEHUN XUMUYCCKUX PEAKITUN C
OPraHWYECKHX BEIIECTR OT y4acTHEM OPTaHUYECKUX BEIIECTB
CTPOCHHS MOJIEKYIT Ha OCHOBAHUH MX COCTaBa U
CTPOCHHSL.
2. 3amaHus Ha COCTaBJICHHUE
YPaBHEHUI XMMHUYECKUX PEAKIIUH,
WJUTFOCTPUPYIONUX XUMHUECKHE
CBOWCTBA C YYETOM MEXaHU3MOB
MMPOTEKAHUS JAHHBIX PEaKIUN U
TCHETHYCCKOM CBSI3U
OpraHUYECKUX
BEIICCTB Pa3HBIX KJIACCOB.
3. PacuerHsle 3agauu 1o
YPaBHCHUSIM PEAKIUH C yIacTHEM
OpraHUYECKUX BEIIECTB.
4. JlabopaTopHas pabora
"[IpeBparieHus opraHu4ecKux
BELIECTB [1pU HarpeBaHUM"
4.3 |IOK01 W nentudukanuys Hccnenosars
OK 02 OpPraHMYECKUX BEIIECTB, [KAYECTBEHHbIE PEAKIINH 1. llpakTuKo-opneHTupoBanibIe
OK 04 MX 3HAYCHUE U OpraHUYECKUX COETUHEHUM Sa/latii 110 COCTaBHeVHmO
MIPUMCHECHHE B OBITOBOW |OT/IEIBHBIX KJIACCOB XUMHUHUCCKUX PCAKIMH € yHACTHEM
W IPOM3BOJICTREHHOM OpPTaHWYECKUX BEIIECTB, B T.4.
NeATEIbHOCTH YeJIOBEKA MCIOJIE3YCMBIX TS X
uaeHTUQUKAIUHN B OBITY U
[TPOMBIIIIJICHHOCTH.
2 .JIaboparopHas paboTa:
"Unentudukanus opraHnuecKux
COCAMHEHHH OTIeIIbHBIX KJIaCCOB"
5 Pasnex 5. XapakTepu3oBaTh
Rl TR BJIMSIHHE PA3JITUYHBIX
TepMOAMHAMHUYECKHE (akTopoB Ha paBHOBecHe
3aKOHOMEpPHOCTH " CKOpOfTb XHMHYECKHX
NpOTeKaAHUs peaKunu
XUMHYECKHX PeaKIui
5 |IOKO01 CKOpPOCTh XMMHUYECKUX e
o apaKkTepu30BaTh BIHSHHE [[paKTHKO-OpUEHTUPOBAHHBIC
OK 02 peakuuii. XuMHUecKoe

paBHOBECHE

KOHIIEHTpALlUU
pearnupyromux BEIecTB U
TEeMIIepaTypbl HA CKOPOCTh
XUMHYECKUX peaKIui
XapakTepu3oBaTh BIUSHUE
M3MEHEHUSI KOHIIEHTpaluu
BEILECTB, PEAKLIMK CPEIbI U

TEOPETHUYECKUE 3a/JaHUs Ha aHAJIU3
(akTOpOB, BIMSIONINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON
peakuuu. [IpakTuko-
OPUEHTUPOBAHHBIE 3aJ]aHUs HA
MprMeHeHue npuHiumna Jle-
[Ilatenne I HAXOXKICHUS
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THunbl 0LIEHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema |  Pe3yabTat 00y4eHus o
MeponpUsITHI
TCMIICPATYypPhI Ha HAIIPABJICHUS CMELIEHHS
CMCIICHIE PAaBHOBECHS] XMMUUYCCKOM pPEaKIuu
XAMHICCKOTO PABHOBECHA |y apanu3 (hakTOpOB, BAMSIOIIUX HA
CMELICHUE XUMUYECKOTO
paBHOBECHS
6 HNcciaenoBaTh HCTHHHBIE
Pasnen 6. PacTBopbl PacTBOPHI C 32JaHHBIMHA
XapaKTepUCTHKAMH
6.1 OKO01 [TonsTre o pactBopax  |[PaznuyaTh UCTUHHBIC
1. 3agauu Ha IPUTOTOBIICHUE
OK 02 PacTBOPHI DacTBOpOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIC
pacueTHbIC 3a/laHus Ha
TMCTIEPCHBIE CUCTEMBI,
HCII0JIb3YEMBIE B OBITOBOM 1
[IPOU3BOJICTBEHHON JESITENbHOCTU
JeJI0BeKa
6.2 OKO01 VccenoBanme CBOICTB  |[ccnenoBath (H3HKO- JlaGopatopHas pabota
OK 04 PacTBOPOB XHUMHUECKHE CBOICTBA "[IpuroroBneHue pacTBOpoB"
WCTUHHBIX PACTBOPOB
Il TIpodeccnonaibHO-OPpUEHTHPOBAHHOE COepPKaAHNeE (CoAepKaHHe MPUKJIATHOT0 MOIYJIsI)
7 Pasznen 7. OunennBaTh MOCIEACTBHA 3amuTa Keiica (¢ ydeTom
Xumusi B 6bITY U OBITOBOII H oyaymeii
MPOU3BOACTBECHHOM IPOM3BO/ICTBEHHOI npodeccuoHaIbLHOI
nesTeJJbHOCTH ACATECIbHOCTH Y€JIOBEKA e Te IbHOCTH)
JeI0BeKa ¢ 5 5
MO3UIUI IKOJIOTHYeCKOH
0e3onacHoCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
[TPON3BOJICTBEHHOU
NesITeIbHOCTH YeJI0BEKa

OT1leHNBATh MOCIIEICTBUS
OBITOBOM U
[MPOU3BOJACTBEHHOMN

eI TeIIbHOCTH YeIIOBEKaA C
MMO3UITNHN DKOJIOTHUECKOHN
0€30IMacCHOCTH

Keiic (c yuerom Oymymieit
Mpo¢eCCHOHATBHON
NEeSATEIbHOCTH)

TEMBI KE€HCOB:

1. IloTennenue knumara u
BBICBOOOKIEHIE Ta30BbIX
IUIpaTOB CO JIHA OKEaHa.

2. byaymue Matepuainsl Uil aBua-,
MAaIlnHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBele maTtepuansl s
COJIHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaToB
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5. KPUTEPUM U HIKAJIbI

JJIsA UI/IHTEFPI/IPOBAHHOI‘/'I OIEHKH YPOBHA
COPOPMUPOBAHHOCTHU KOMIIETEHIIUU

Nuauxaropsl HEy/10BJIETBOPHUT | YAOBJIETBOPUTE]
p y p y P XOpOILIOo OTJIMYHO
KOMIIETEHIIUN | eJIbHO bHO
N YpoBeHb 3HaHMI B N
YpoBeHp 3HaHWN | MUHUMAIBHO oGBeMe VYpoBeHb 3HaHUI B
HIDKE JIOITyCTUMBII ’ o0BeMe,
. | COOTBETCTBYIOIIEM
IMosHoTa MUHHUMAJIbHBIX YPOBEHb 3HAHMA. | O COOTBETCTBYIOIIEM
3HAHMH TpeOOBaHUI. Homnyieno MHOTO porp nporpamme
MOJIFOTOBKHU.
Nwmenu MECTO | HErpyObIX MOJArOTOBKH,  0e3
JlonymieHo HECKOJIBbKO
rpyObie OIHMOKH. | OMIKOKH. OLINOOK.
HErpyObIX OIMHUOOK
[IponemoncTpupoBan | IIpogemoncTprpoB
[IponemMoHCTpHUpPO | BI  BCE  OCHOBHBIE | aHBI BCE OCHOBHBIE
IIpn pelIeHun
BaHbl OCHOBHBIC | yMeHMs. PelieHbl Bce | yMEHHUS, pEIICHBI
CTaHIapTHBIX
sanaq e | YMEHHSA. Pemiens! | ocHOBHBIE 3a7aud  C | Bce OCHOBHBIE
TUTIOBBIC 33]1a4U C | HErPYOBIMU 3a/1auu c
Haimmnumne MPOJIEMOHCTPHUPO
. HErpyObIMH OLIMOKaMHU. OTJICTbHBIMU
YMeHUi BaHbl OCHOBHBIE
CHISL OIMOKaMHU. Brinonnensr BCE€ | HECYIIIECTBEHHBIMU
M BremmonHeHsl Bce | 3aaHUS, B IOJHOM | HEJOUETaMH,
Nmenn MECTO
3a/laHusi, HO HE B | o0beMe, HO | BBITIOJIHEHBI ~ BCE
rpyObIe OIHOKH.
MOJIHOM 00beMe. | HEKOTOphIe C | 3aJaHUsl B TIOJTHOM
HE04YETaMHU. o0beMme.
CdopmupoBanHO
(opmnp ChopMupoBaHHOCTB
CTh KOMITETEHIINH
KOMITETEHIINH B I[€JIOM
COOTBETCTBYET CdopmupoBanHOCT
Komnerenmuss B COOTBETCTBYET
. MUHHUMAJIbHBIM b KOMIIETCHITUH
MOJTHOW Mepe He TpeOOBaHUSIM, HO €CTh
TpeOOBaHUSM. MOJIHOCTBIO
chopMupoBaHa. HEJIOYETHI.
Nmerommxcs . | COOTBETCTBYET
Nmeromuxcs N . | UMerommxcst 3HaHWH,
. . | 3HAHUH, yMEHWH, N TpeOOBaHUSM.
3HaHUH, YMEHHH, YMEHUH, HABBIKOB H
XapakTrepucTu HAaBBIKOB B IIEJIOM Nmerormuxcst
HaBBIKOB MOTHUBAIIUK B IIEJIOM . .
Ka JIOCTaTOYHO ISt 3HaHUH, YMEHUH,
HEJIOCTATOYHO JIOCTAaTOYHO JUTSt
chopmMupoBaHH pereHust HAaBBIKOB u
TUTSt perieHus perieHus
OCTH MPaKTUYECKHUX MOTHBAIINH B
MPaKTUYECKUX MPaKTUYECKUX o
KOMIIeTeHI[UH (mpodeccuonanbH MTOJTHOU Mepe
(npodeccroHanbH (mpodeccroHanbHbBIX )
bIX) 3aJay, HO JOCTaTOYHO  JJIst
BIX) 3a/1au. 3ama4y, HO Tpedyercs
Tpedyercs pelieHust CI0KHBIX
TpeOyetcs JOTIOTHUTETbHAS
JIOTIOJTHUTEIbHAS MPaKTUYECKUX
MMOBTOPHOE MpaKTHKa o
MpaKkTHUKa o (mpodeccronansH
oOyueHue HEKOTOPBIM
OOJBIIUHCTBY bIX) 3aJ1a4.
npodeccrnoHaTbHBIM
MPaKTUYECKHUX
3a/1a4am.
3azay.
YpoBeHb
copmupoBann . . .
0((13)TI/I[) p Hwuzkuit Hwuxe cpennero Cpennuit Bricokuii

KOMIIeTeHIINH




