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1. OBILIA ST XAPAKTEPUCTUKA IIPUMEPHOM PABOYEM ITPOTPAMMBI
OBIIEOBPA3ZOBATEJIbHOM JIUCLIUTIJIMHBI « XUMU ST

1.1. MecTO0 MCUMIVIMHBI B CTPYKType OCHOBHOH MNpo(ecCHOHAIbHOI
o0pa3oBaTeJbHON POrpaMMbI

Oob1eoOpa3oBaTenpHas AUCHUILIMHA «XUMUSD» U3ydaeTcsl Ha 6a30BOM YpPOBHE B
001eo0pa3oBaTeIbHOM IHUKJIE YYeOHOrO IUIaHa OCHOBHOM mpodeccuoHaabHOM
obOpazoBarenbHOM MporpaMmsl crieruaabHocTy 38.02.07 bankoBckoe neo.

1.2. Hean u muiaHupyemble pe3yJbTaThl 0CBOCHUSI JUCIUTIMHBI

1.2.1. leau 1 3aga49y TUCHUATIIIMHBI

@opMHUpOBaHUE y CTYAECHTOB IIPEACTABICHHUS O XHMHYECKOW COCTABIISIOLIECH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUPA KAK OCHOBBI IPUHATHS PELLICHUI B dKU3HEHHBIX U
IPOU3BOICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOIO [TOBEECHUS B IPUPOJHOM Cpefe.

3agaum IMCUMILINHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHX
MPOLIECCOB U SBJICHUM B OKpYXalollleh cpeje, LEeTOCTHOW HaydHOW KapTUHBI MUpAa,
B3aMMOCBSI3M U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yYMEHHUS COCTaBIATH (DOPMYJIbl HEOPraHMUYECKHUX M OPraHMYECKUX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKLIHUIA, OOBSICHATh UX CMBICI, UHTEPIIPETUPOBATH
pe3yAbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEICHUS  NPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUMN C COOIOEHUEM MPaBUII O€30IaCHOT0 00palleHus
C BELIECTBAMU U J1a00paTOPHBIM 000pYAOBAHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh WMH(MOPMAIMI0O XMMHUYECKOIO XapakTepa Hu3
pa3IuYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUsI IPOTHO3UPOBATH MOCIEACTBHSI CBOEH NIEATEIbHOCTH U
XUMHYECKHUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAHWE 3HAYUMOCTU AOCTHKECHHM XUMHYECKOW HAYKH U
TEXHOJIOTHUM JIJIs1 pa3BUTHUS COIIMATBHOM U MTPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOCHUSA 00111e00pa3oBaTeIbHOM TUCHMILIMHBI B cOOTBeTCTBHM ¢ PI'OC CIIO u Ha

ocaose ®PI'OC COO

Kon n I[InanupyemMble pe3ybTAThl OCBOCHHS THCIUTITHHBI
HAUMEeHOBaHHU
e

(dopMupyeMBbIX Oo6mme JAucuunjmHapHbie

KOMIIEeTeHIH I

OK 01. B yacTu TPYA0OBOr0 BOCIMTAHMS: - BJAQAETh CUCTEMOM XHMHUYECKMX 3HAaHHMM, KOTOpas  BKIIKOYAET:

Bri6upath - TOTOBHOCTh K TpYyAy, OCO3HAHHWE IIEHHOCTH | OCHOBOIIOJAralOUIe MOHATHUS (XUMHUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas

CIIOCOOBI MacTepCTBa, TPYA0II00UE; o0oIouka aToma, s-, p-, d-IMeKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  J€STENbHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCICHMS, XUMHYECKas

npodeccHoHan | TEeXHOJIOTHYECKON U COLMATbHON HANPAaBIEHHOCTH, | CBS3b, MOJb, MOJSpHAas Macca, MOJSPHBIA OOBEM, YTJIEPOIHBIN CKENeT,

BHOM CHOCOOHOCTh ~MHHUIIMHUPOBATh, IUIAHUPOBATh U | GYHKIMOHAJIbHAS TPYIINA, pajuKai, U30MEpHsi, U30Mepbl, TOMOJOTUYECKUIT

JEATETbHOCTH | CAMOCTOSITENILHO BBINOJIHATH TaKyIO JESATEIBHOCTD; | Psll, TOMOJIOTH, YTIE€BOAOPO/bI, KUCIOPOA- U a30TCOJEPKAILUE COSAUHEHHUS,

MPUMEHUTEIbH | - HWHTEpeC K Ppa3IMYHBIM chepam | OMOJOTUYECKH aKTHUBHBIC BelIeCTBa (YIJICBOMBI, JKHPBI, OCIKH), MOHOMED,

0 K pa3NU4HbIM | IPo(hecCHOHABHOM eSATehHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIMHEHHS,

KOHTEKCTaM OBiageHne  yHUBepCAJIbHBIMH  Y4YeOHBIMH | KDUCTAJUIMUECKAs pEIIETKa, TUIIbl XUMHUYECKHX pPEaKIHil (OKUCIUTEIbHO-
NMO3HABATEJBHBIMU JAeHCTBUAMM: BOCCTaHOBUTENBbHBIC, K30-U SHIOTEPMHUUECKHE, PEAKIINH HOHHOTO OOMEHa),
a) 0a3oBble JIOTHYeCKHUe AelicTBHS: PacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHYECKAs JTUCCOLHAIINS,
- CaMOCTOSITEJIbHO (dbopMynHUpoBaTh U | OKUCJIUTEIIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peaKii, XUMUYECKOE
aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | paBHOBECHE), TEOPUHM U 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bByrtiepoBa, Teopusl 3IE€KTPOIUTHYECKON

- yCTaHaBJIWBaTh CYIICCTBEHHBIM TPU3HAK WIIH
OCHOBAaHUsA IJIdA CpaBHeHI/IH, K.HaCCI/I(bI/IKaLII/II/I nu
000011ICHHS;

- OHpeI[eHSITI: oeian  ACATCIIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISABJIATH 3aKOHOMCpHOCTI/I nu HpOTI/IBOpe‘II/Iﬂ B
paccMaTpuBaeMbIX SBJICHUSX;

3aJaBaThb

auccounanuu, nepuoauueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH, (HaKTOIOTHUECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYECHUU U O€30MaCHOM HCIIOJIb30BAHUH
BOXHEUIIIMX HEOPraHMYECKMX M OpPraHMYeCKHX BeUIECTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YeJIOBEKa,

- YMGTB BBISIBJIATH xapaKTepHLIe HpI/IBHaKI/I U B3aUMOCBA3b H3y‘-I€HHI:IX
MOHSATUHN, TPUMEHSATH COOTBETCTBYIOIIUE TTOHSATHUS MTPU OMIMCAHUHU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX IMPEBPALLECHUN;
BBISIBJIATE  B3aMMOCBS3b  XMMHYECKHMX  3HAHHH ¢  HOHATHUSAMH U




- BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE pE3YyJbTATOB ILEJISM, OLIEHUBATh
PUCKH MOCIEACTBUN JEATENBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PELICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE T€iCTBHS:

- BJI/IETh HaBbIKaMH y4eOHO-HCCIIEeI0BATENIbCKON U
MIPOCKTHOM NI€SITeIbHOCTH, HAaBBIKAMU pa3pelieHus
npo0em;

- BBIIBJISITH TMPUYUMHHO-CICACTBEHHBIE CBS3HM U
aKTyaJIM3UpOBaTh 3a7a4dy, BbIABUTaTh TMIIOTE3Y €€
peuieHus, HaxOJIUTh apryMEHThI JUTSt
JIOKA3aTelIbcTBAa CBOMX YTBEPXKICHMM, 3a7aBaTh
napaMeTpbl U KpUTEPUU PEILICHHUS;

- AHaJU3MpOBATh INOJIYYEHHBIE B XOJE DPEIICHMS
3a/laud  pe3yibTaThl, KPUTHUYECKH OLIEHUBATh HX
JNOCTOBEPHOCTh, IMPOrHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCUTh 3HAHUS B MO3HABATEJIBHYIO U
MPAKTUIECKYIO0 00JIACTH KU3HEIEATEIBHOCTH,

- YMETh HHTETrPUPOBATh 3HAHUA U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABUIAaTb  HOBBIE  HJIEH,
OpUTMHAJIbHBIE TIOJX0/IbI U PEUICHUS;
- CIIOCOOHOCTh UX HUCIIOJIb30BAHUS B
[I0O3HABATEJIBHOW U COLMAIbHOW NIPAKTUKE

npejiaraTh

MPEACTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- yYMeTb HCINOJb30BaTh HANMEHOBAHUS  XUMHUYECKUX  COCIUHECHUU
MEXIYHAPOAHOTO COK3a TEOPETHYECKOM W NPUKIAOHOW XHMHH H
TPUBHAJIbHBIE HA3BaHUsI BaXKHEUININX BEIIECTB (ITUJICH, alleTUJIEH, TJIMLEPHH,
denon, Qopmanpaerun, yKCycHash KHCIOTa, TJMIMH, YrapHblii ras,
YIJIEKUCHBIA Ta3, aMMHUaK, TallleHasl U3BECTh, HEralleHasl U3BECTh, MUThEBas
colla U APYTUX), COCTaBIATH (OPMYJIbI HEOPTraHMYECKUX U OPraHMYECKUX
BEIICCTB, YPABHCHHUS XUMUYECKUX pEaKIUH, OOBICHATH HX CMBICT;
MTOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOLIMMU IKCIEPUMEHTAMU U 3aAIUCSIMU YPABHEHUN XUMHUYECKHUX
peaKuuii;

- YMETh YyCTaHaBJIMBATh IMPUHAJIC)KHOCTh H3YUYEHHBIX HEOPTraHWYECKUX HU
OpPraHWYECKUX BELIECTB K ONpPEJCICHHBIM KJIAaCCAM M TpyNIaM COECIUHEHMI,
XapaKTEepU30BaTh UX COCTaB M BaKHEWILIME CBOMCTBA; OMPENEISATH BUIBI
XUMHUYECKUX CBs3eM (KOBaJeHTHAasl, NOHHAs, METaUIMYeCcKasi, BOJOPOIHAs),
THUIBI KPUCTAJUTMUECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMHUECKHE
peakuuu;

- cdhopMupOBaTh TPEACTABJICHUSA: O XUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHPA, POJIM XMMHHM B IO3HAHUM SIBIICHUU
OpUPOAbl, B (OPMHUPOBAHUHM MBIIUICHUS U KYyJIbTypbl JUYHOCTH, €€
(GYHKIIMOHATFHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pellieHus] TPAKTHUECKUX
3a/la4 U HKOJIOTHYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHON Cpee;

- YMEThb TPOBOAWTH PACYEThl MO XUMHYECKUM (QopMylIaM U ypaBHEHUSM
XUMHUYECKUX  peakuuid ¢  HCMONb30BaHUEM  (U3MYECKUX  BEJUYMH,
XapaKTepU3yIOIINX BEIIeCTBA C KOJTMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHUE 3HAHUS ISl NPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAaIMsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 02.
Hcmons3oBaTh
COBPEMEHHEIE
cpeacTBa

B 00/1acTH HEeHHOCTH HAYYHOTO MO3HAHMS:

- c(hOpMHUPOBAaHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHOW MpPaKTUKH,

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKUI SKCIIEPUMEHT (IIPEBPALLECHUS
OpPraHWYECKHX BEIECTB [TPU HArPEBAaHUU, ITOJIYyUYEHNE 3TUIICHA U U3YUYEHUE €T
CBOMCTB, KAUECTBCHHBIC pEaKUMM Ha aIbJETUAbl, KpaxMmal, YKCYCHYIO
KHCIIOTY; J€HaTypalus OeKOB MPH HAarpeBaHUM, [[BETHbIE PEaKIUN OEJIKOB;




TIOWCKa,
aHamu3a u
UHTEpIpETAINN
UHpOpMALIUHU U
nH()OpPMAITMOHH
BIC TEXHOJIOTHU
TUTst
BBITTOJTHEHHUSI
3am1a4
npodeccuoHan
BHOU
JeATEILHOCTH

OCHOBAHHOTO Ha JIMajiore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE S3BIKOBOM M YHMTATEIBCKOU
KYJIbTYpbl KaK CpeJICTBa B3aMMOACHCTBUS MEXKIY
JIIOIbMH U TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOW JAESATEIbHOCTH,

FOTOBHOCTh ~ OCYUIECTBJISTH  NPOEKTHYIO U
HCCIIEIOBATENBCKYIO JeSITeNIbHOCTD
WHJUBHUIyalbHO U B TPYIIIIE;

OBJlaleHHe  YHMBEpPCAJIbHBIMH  Y4eOHBIMHU

NMO3HABATEJbHBIMHU JAeHCTBUAMM:

B) padora ¢ ungopmaumeii:

- BIIQJICTh HABBIKAMH TOJIy4CeHUS MHPOPMAIUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBISITh TIOUCK, aHATN3, CUCTEMATU3AINIO U
MHTEpIpeTaINio HHPOPMAIIH PA3INYHbIX BUIOB U
(dbopM mpecTaBICHNUS,

- co3JaBaTh TEKCThl B pasiMyYHbIX (hopmarax c
y4eTOM Ha3HaueHUss WHPOpMAIMU U IIeJIeBOI
ayIUTOPUH, BHIOWpAs ONTUMAJIBHYIO  (GopMy
MIPEJICTABICHUS U BU3YaTH3alUy;

- OICHHBAaTb JIOCTOBEPHOCTb, JIETMTUMHOCTb
uH(pOpPMALIUK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJbHO-ITHUYECKUM HOpMaM;

- HCIOJIB30BaTh CPEACTBA HH(DOPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJOTHIl B peleHUun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3alMOHHBIX  3aJa4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU OE30MaCHOCTH,
TUTHEHBI, pecypcocOepeXeHUs, MPaBOBbIX U
TUYECKHX  HOPM, HOpPM  HH(POPMAIMOHHON
0e30IaCHOCTH;

MIPOBOAMTDH PEAKI[UM HOHHOT'O 0OMEHa, OIPEENATh CPEy BOJAHBIX PACTBOPOB,
KaueCTBEHHBIE pPEaKIUu Ha cyinbdar-, KapOoHAT- U XIJIOPUI-AaHHOHBI, Ha
KaTHOH aMMOHHS; peIIaTh SKCIIEpUMEHTAIbHbBIC 3a/1a4 110 TeMaMm ""Metasisr"
u "Hemertamnsl") B COOTBETCTBUU C NMpaBHJIAMU TEXHUKH O€30MaCHOCTH MPH
oOpaIieHuu ¢ BeIeCTBaMHU | JIa0OPaTOPHBIM 000PYI0BaHUEM; TIPEICTABIIATH
pe3yabTaThl XMMHYECKOTO SKCIEepHUMEHTa B (opMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIMX pPEaKIuil U (HOpMyIHpPOBaTh BBIBOABI Ha OCHOBE 3THX
pe3yIbTaToB;

- YMETh aHAJTU3UPOBATh XUMUUECKYIO0 HH(OPMALIHIO, TOIyYaeMyI0 U3 Pa3HbIX
MCTOYHHKOB (CpesIcTB MaccoBOM MH(popMaiuu, cetb IHTepHET u apyrue);

- BJIaJIeTh OCHOBHBIMU METOAAMH HAYYHOT'O TIO3HAHMSI BEIIECTB U XUMHUYECKHUX
ABNICHUN (HaOMI0IeHNe, U3MEpEHHe, IKCIIEPUMEHT, MOJICTIMPOBAHNUE);

- YMEeThb NPOBOAMTH pacyeThl MO XUMHYECKUM (QopMyjaM U YypaBHEHUSM
XMMHUYECKHX  PEAaKUMH C  HUCIONb30BaHUEM  (U3UUYECKUX  BEIUYMH,
XapaKTepU3yIOIINX BEIIeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpManbHbIE YCJOBHS) Ta30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BAThH
CUCTEMHbIE XMMMYECKHUE 3HAHHS AJIs MPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIICCTBAMH U UX MPUMEHEHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUS 1 3AIUTHI
uHpopmanuu, HHGOPMaAITMOHHON 0€30aCHOCTH
JUYHOCTH;

OK 04.

D¢ dekTuBHO
B3aUMO/JICHCTBO
BaTh U
paboraTh B
KOJUIEKTHUBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIPEEIICHUIO;
-OBJIQJICHUC HaBBEIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, TMPOEKTHOM W COLUUAIBHOMN
JIeSITEIILHOCTH,

OBjaaaenue YHUBEPCAJIbHBIMH
KOMMYHHKATUBHBIMHU /IeHiCTBUSIMH:

0) coBMecTHAasl AeITEeJbLHOCTD:

- TOHMMaThb U UCIOJb30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ WHIUBUTYyaJIbHOU PabOTHI;

- NOpUHUMATh UEIH COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJWHHUPOBAThH JCHCTBHS IO
€€ JOCTH)KCHHIO: COCTaBIIATh IUIaH JIEHCTBHIA,
pacnpenenarb pojii ¢ y4eTOM MHEHU yYaCTHUKOB
00CYyKJaTh pe3yIbTaThl COBMECTHOM PaboThI;

- KOOPJIMHHUPOBATH M BBINOJHATH pabOTy B

YCHOBUSIX peanbHOrO, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;
- OCYIIECTBJISITH TO3UTHUBHOE CTPATETHYECKOE

MOBEJICHNE B PA3UYHBIX CHUTYallUAX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIUATUBHBIM
OBJajieHHe YHMBEPCAJbLHBIMH PeryJasiTHBHBIMH
JeHCTBUSAAMH:

I') NPUHATHE ce0sl U IPYTHUX JIIOdeil:

- IPUHUMATh MOTHBBI U aPTYMEHTBI IPYTHX JIOICH
MIPU aHAJIN3E PE3YJIBTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MIPABO U MPABO APYTUX JIOJCH Ha
OIINOKHU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C
TTO3UIIMH IPYTOTO YEIOBEKa;

- YMETb IUIAHUPOBATh U BHITIOTHATh XUMUUECKUH SKCIIEPUMEHT (IIPEBpaILCHHS
OpPraHUYECKUX BEIECTB IPU HarpEeBaHUM, [T0JIyUYEHHE 3TUIICHA U U3Y4YEHHUE €T0
CBOMCTB, KAUECTBEHHBIE PEAKIUM Ha albJIETHIbI, KpaxMmall, YKCYCHYIO
KUCJIOTY; A€HaTypauus OeJIKOB IpH HarpeBaHWM, LIBETHbIE PEAKIIUU OEIIKOB;
MIPOBOJUTH PEAKIIMA MOHHOTO 0OMEHa, OTIPENIeNATh CPELy BOJAHBIX PaCTBOPOB,
KayeCTBEHHbIE pEakUUu Ha Cyib(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHMS; pelIaTh AKCIIEPUMEHTaIbHbIE 331auu 110 TeMaM "MeTaisl"
u "Hemeramibl") B COOTBETCTBUH C MPABUIIAMH TEXHHKH O€30MACHOCTH TIPHU
o0pallleHnuH ¢ BElIeCTBAaMH M JIAOOPATOPHBIM 000pYyIOBaHUEM; MIPEACTABIATD
pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (OopMe 3allucu ypaBHEHUH
COOTBETCTBYIOIIMX peaKIMid U (POpMyIUpOBaTH BBIBOJBI HAa OCHOBE 3THUX
pe3yabTaToOB




OK 07.
CopelicTBOBaTH
COXPAaHEHHUIO
OKpPY’KaroIleu
Cpelibl,
pecypcocoepex
€HHUIO,
MPUMCHSITh
3HaHUA 00
U3MEHECHUU
KJIUMarTa,
TIPUHIIATIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
a3 dexTrBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUSIX

B 00/1acTH 3K0J10rH4€CKOT0 BOCIIMTAHMSA

- cOpPMUPOBAHHOCTHh IKOJIOTUYECKON KYJIbTYPHI,
[MIOHUMAaHHE BIUSHUSA COLMATbHO-3KOHOMHYECKHUX
IIPOLIECCOB  HAa  COCTOSHHE  IPUPOJHOM U
COLIMAJIbHOW  cpefbl, OCO3HaHUE TIJI00ATHLHOTO
XapakTepa KOJOTHIECKHUX MPOoOIIeM;

- TUIAHUPOBAHHE M OCYLIECTBJICHUE ACHCTBUU B
OKpY>Karolllell Ccpele Ha OCHOBE 3HAHUS LEJeH
YCTOMYHMBOTO Pa3BUTHS YEIOBEYECTBA;

AKTUBHOE HENIPUATHE IECUCTBUM, IPUHOCIINX BPE
OKpY>Karolleu cpee;

- yYMEHHE TMPOTHO3UPOBATH HEOIArONPUATHBIC
9KOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUMN, TPEAOTBPAILATh UX;

- pacimpeHue omnbITa
AKOJIOTUYECKON HAINPaBIECHHOCTH;
- OBJIaZICHUE HaBBIKAMHU yU4eOHO-HUCCIICI0BATEILCKOMH,
MPOEKTHOM U COLIMAIIBHOM JIESITEIbHOCTH;

JACATCIIBHOCTH

- chopMupoBaTh TPEACTABICHUA: O XHUMHYECKOM  COCTaBIISIONICH
€CTCCTBEHHOHAY4YHOU KapTUHBI MHUPA, POJIM XMMHM B II03HAHUM SIBJICHUU
OpUpPOAbl, B (QOPMHUPOBAHUH MBIIUICHUS U KYyJIbTYypbl JUYHOCTH, €€
(YHKIMOHATBHON IPAaMOTHOCTH, HEOOXOAMMOM Ul PEIICHUs] MPAKTUYECKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM CPEAE;

- YMeTh cOOI0aTh MpaBHia SKOJIOTHUECKH 1Ie1eCO00pa3HOro MOBEACHUS B
GBITy u TPYI[OBOP'I ACATCIIBHOCTH B HLECJIAX COXPAHCHHA CBOCTO 30POBbLA U
OKpY>Kalolllell MPUPOJHOW Cpelbl; YYUTHIBATh OMACHOCTh BO3JCHCTBHS Ha
JKUBBIC OPraHU3Mbl ONPCIACICHHBIX BCHICCTB, MOHUMAA CMBICI IMOKA3aTCIIA
MpEeIETbHON TONTyCTUMOW KOHIECHTPALIMHU

[InanupyeMble THYHOCTHBIE Pe3yJbTATHI B X0/ie peaju3alui 00pa3oBaTeIbHOIi POrpaMMbl

[TposiBasitomnid ¥ JEMOHCTPUPYIONTUH YBaXKCHHE K JTFOSIM TPY/1a, OCO3HAIOITUHN IIEHHOCTh COOCTBEHHOTO TPY/Ia.
Crpemsmuiicst K JOPMUPOBAHUIO B CETEBOU CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO
«1hPOBOTO CIICIay.

JIP4

Colmroaromuii B cBoel MpoeCCHOHAITBHON JEATEILHOCTH dTHUECKIE PUHIIUIIBI: YeCTHOCTH, HE3aBUCUMOCTH,
npo¢eCCHOHATBHOTO CKENTUIIU3MA, TPOTUBOACHCTBUS KOPPYIIIMU U SKCTPEMU3MY, 001a1at0INii CHCTEMHBIM
MBIIIJICHUEM U YMEHHUEM NTPUHUMATD PEIICHUE B YCIOBUAX PUCKA U HEOTPEIEICHHOCTH

JIP13

['OTOBBII COOTBETCTBOBATh OXKUIAAHUSAM PabOTOAATENCH: TPOSKTHOMBICIAIINH, 3()()eKTUBHO B3aUMOICHCTBYIOIINI
C WIEHaMH KOMaH bl ¥ COTPYAHUYAIOIIUI ¢ APYTUMHU JIFOABMHU, OCO3HAHHO BBINOJIHAIOLMHN PO ECCHOHATbHbIE
TpeOOBaHUs, OTBETCTBEHHBIH, MyHKTYaIbHbIH, AUCIUTTMHUPOBAHHBIN, TPYI0TIOOUBBIN, KpUTUYECKH MBICIISIINH,
HaIleJICHHBIN HA IOCTH)KECHUE TTOCTABJICHHBIX IIEJICH; TIEMOHCTPUPYIOMNN MPOPECCHOHAIBHYIO JKU3HECTOMKOCTh

JIP14




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJIbHOM

JANCHOUITIJIMHBI «XUMMWUS»

2.1. O0beM TUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Bun yuyeO6Hoil padoThI

O0BeM B yacax

O0beM o0pa3oBaTeIbHON MPOrPAMMBbI TUCHMUILIMHBI 72
B T.4.

OcHOBHOE coep:KaHue 56
BT. U..

TEOPETHUECKOe 00yUueHue 26
MPAKTUYECKHUE 3aHATUS 30
CamocrosiTesbHasi padora 12
IIpomexyTouHas arrecTanus (3a4eT ¢ OUEHKOM) 4




2.2. TemaTuyeckni MJIAH M COAEPKAHUE TN CITATIIIMHbBI

HaumeHoBanmue Conep:xanue y4eOHOro MaTepuasia (OCHOBHOE H PO ecCHOHAIbHO-OPHEHTHPOBAHHOE), 06 dopMupyemMblie
. beM 4acoB
pa3iesioB U TeM JJabopaTopHble U MPaKTHYeCKUe 3aHATHUS, IPUKJIATHONH MOAYJIb KOMIeTeHI[UH
1 2 3 4
OcHoBHOe coaepkanue
Paznen 1. OcHOBBI CTPOCHUSA BelIECTBA
Tema 1.1. OcHoOBHOE co/lep:KaHue OK 01
CrpoeHne aToMOB
XUMHYECKIX Teopernyeckoe o0yuenune
AJIEMEHTOB U _ _
npupoza CoBpemeHHass MoJeib CTpoeHHs aToMa. CHMBOJIMYECKHM S3bIK XUMHUH. XUMHUYECKUH DJIEMEHT.
XIMAYECKOR OnexktpoHHas KoH(urypamnus atoma. Kiaccupuxanus XUMHYECKUX JIEMEHTOB (S-, p-, d-i)JIeMeHTLI).
CBS3H BanentHbie  AIEKTPOHBI. BanentHocTb. OJIEKTpOHHAsT ~ MpuUpoAa  XUMHUYECKOU CBSI3U. 2
DNEeKTpOOTPULIATETbHOCTh. BuIbl XUMUYECKOM CBsI3M (KOBAJIGHTHAsl, HWOHHAs, METaJUIMYecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHMsI
IpakTn4yeckue 3aHsITUA
Pemrenyie 3agaHuii Ha WCIOJL30BAaHHE XHMHYECKOW CHMBOJIMKM W Ha3BaHWH COEIWHEHUH IIO
HOMEHKJIAType MEXIYHAPOIHOIO COI03a TEOPETUUECKOM U MPUKIIATHON XUMHUH U TPUBUATIBHBIX HA3BaHUM
JUISL COCTABJICHUSI XUMUYECKHX (OPMYII IBYXaTOMHBIX COSAMHEHHUH (OKCHIIOB, CyNlb(UI0B, THAPUAOB U
T.IL.) ¥ IPYTUX HEOPTraHUYECKUX COCIMHEHUM OTIEJIbHBIX KJIACCOB. 2
[IpakTiyeckue 3a1aHusl HA YCTAHOBJICHUE CBSI3U MEXY CTPOCHHEM aTOMOB XMMUYECKHX AJIEMEHTOB U
MEPUOINYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCJIMHEHHM B COOTBETCTBUH C
nojoxxeHueM Ileprnoanueckon CUCTEMBI.
Tema 1.2. OcHoBHOe coaepkaHHue OK 01
OK 02

IIpakTnyeckune 3aHATHSA
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[Tepuoanueckuit
3aK0H U Ta0JIHMIa
J.1. MenneneeBa

[Tepuonuueckas cucrema xumudeckux 3neMeHToB .M. Menneneea. uznuecknii CMbICI
Ilepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMUYeCKoro snemeHTa B [lepuonnueckoii cucreme. MupoBo33peHUECKOE U HAyYHOE 3HAUCHUE
[Tepuonuueckoro 3akona J[.1. Menaeneesa. [Iporunossl [[.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DJICMCHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aLUI0 XUMUUECKUX
3JIEMEHTOB « MeTalmn4ecKkie / HeMETaUTUIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIEHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM M TIOJIOKEHUEM B NMEPUOJINUECKON CUCTEME
XUMHYECcKUX d1eMeHToB J.J. MeHaeaeeBay

Paznen 2. Xumudeckue peakumu

Tema 2.1. Tunel
XUMHYECKAX
peakuuii

OcHoOBHOE co/lep:KaHue

TeopeTnueckoe o0yueHue

Knaccudukanus 1 TUIIBI XUMUYECKUX PEaKIHMii C y9acTHEM HeopraHuuecKux BemiecTB. CocraBieHne
YpaBHEHUH PEaKIMi COSTMHEHNS, Pa3I0KCHHsI, 3aMEIICHHs, OOMEHa, B T.4. pEaKIUil TOPEHUS,
OKHCJICHUA-BOCCTAHOBJICHUS.

VYpaBHeHUsI OKUCTIEHUsI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBienue u YpaBHUBAHUC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOT'O
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKLIMU B IPUPOJIE, IPOU3BOACTBEHHBIX MTpoLieccax U
KUBHCACATCIIbBHOCTH OPraHnu3MOB

IIpakTH4eckne 3aHATHA

KonnuecTBeHHbIE OTHOLIEHNS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACUETHI 11O
YpPaBHEHUAM XMMHYECKUX peakuui. Moip Kak eIuHHIa KOJIM4YecTBa BemecTBa. MousipHas macca.
3aKOHBI COXPAHEHHS MAcChl MU SHEPruH. 3aKOoH ABoraapo. MoJspHbIii 00beM Ta30B. OTHOCHTEIbHAS
IUIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHHAM XUMHUYECKHX PEAKLUN C MCIOJIIb30BaHHEM MAacChl, 00beMa
(HOpMasbHBIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA

OcHoOBHOE co/lep:KaHue

TeopeTnueckoe odyueHue

OK 01
OK 04
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s qUCCOLMAIs U
WOHHBIA 0OMEH

Teopus anexkTponuTHdeckon aucconranuu. MoHsl. DIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peakiii MOHHOTO OOMEHa MyTEeM COCTAaBJIICHUS UX TOJHBIX M COKPAICHHBIX
HWOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE PEaKIuu. 3aaHus Ha COCTaBJICHNE HOHHBIX PEaKIUi

IIpakTuyeckune 3aHATHS

“Tunbl XUMHUYECKUX PEAKIUN .

HccnenoBanue TUTIOB (TI0 COCTaBY W KOJMYECTBY HCXOIHBIX U 00Pa3yIOIIUXCS BEIISCTB) U MPU3HAKOB
XUMHUYECKUX peakiuid. [IpoBenenne peakiuiit HOHHOTO0 0OMEHa, ONPEIEIICHHE CPE/Ibl BOTHBIX
pacTBOpOB. 3aJlaHKs HA COCTABIICHUE MOHHBIX PEAKIIHI

KonTposbnas
CtpoeHue BelecTBa U XUMHUYECKUE PeaKuu

padora 1
Paznen 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB
Tema 3.1. OcHoOBHOE co/lep:KaHue OK 01
Knaccudukanus, OK 02
HOMEHKJTATYDA I Teoperuueckoe o0yueHue
CTpOCHHE .
T — [Tpenmer Heoprannueckoit xumuu. Kiaccudukanuys HeopraHuueckux BemecTs. [IpocThie U cI0KHbIe

p BemecTBa. OCHOBHBIE KIIACCHI CIIOHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3auMocBsI3b
BEIIECTB

HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucramimueckue u aMmopgHbie
BeIeCcTBA. THUITBI KPUCTAIIMYECKUX PELIETOK (aTOMHAs!, MOJIEKYJIIpHAs, NOHHAS, METAJITMYECKas ).
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMUECKON PEeIIeTKH. 3aBUCUMOCTh
XMMHUYECKON aKTHBHOCTH BEILIECTB OT BHJa XMMHUYECKOW CBSI3H U THIA KPUCTAUTMIECKOH PEIIETKH.
[TpuurHBEI MHOTOOOpA3Hsl BEILIECTB

IIpakTnyeckune 3aHATHSA

HowmeHnkiatypa HeOpraHMYECKMX BEIIECTB: HA3BAHHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (hOPMYITBI
WA COCTABJICHUE XUMHUYECKOU q)OpMyHLI UCXOoOs1 U3 Ha3BaHUS BEIICCTBA I10 MC)KHYHapOI[HOI\/'I
(MIOITAK) mwnu TpuBHaIbHOW HOMEHKJIIATYPE.

Pemenne mnpakTHUecKUX 3alaHUi MO KJIACCH(HUKAIMKM, HOMEHKJIAType M XUMHUYECKHUM (Qopmyram
HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KJIacCOB (YrapHbId Ta3, YIJICKUCIBIA Ta3, aMMHaK, TallcHas
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W3BECTh, HETallICHasl U3BECTh, MUTHEBAsI COJIA M IPYTHX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUYECKIX
BEIIECTB, ONPELIATh MPUHAAICKHOCTH K KJIaccy.

Hcrounnku xumuyeckoi nHdopmaimu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET 1 npyrue).
[Touck nHbOpMaIUK O HA3BAHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM hopMyiaM

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHHne OK 01
XUMHYECKHE OK 02
CBOMCTRA Teopernueckoe o0yueHue
HEOPraHWYeCKHX .

Merampl. O0mue Guznyueckne U XUMHUYECKHEe CBOMCTBA MeTayuioB. CrocoObl mosydeHusl. 3HaUYCHUE
BeHIeCTs METAJIJIOB M HEMETAUIOB B IPHUPOAE U KHU3ZHEACATEILHOCTH 4YElNOBEKa M opraHuzMoB. Kopposus

METAJIJIOB: BUBI KOPPO3HUH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢u3mdyeckne M XHWMHUYECKHE CBOMCTBA HEMETA/UIOB. THWNHYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHEeHH HeMeTauioB. KpyroBopoTst

OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

XUMUYeCcKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKHUX BEIIECTB (OKCHI0B, THIPOKCH]IOB, KUCIIOT,

coJiell 1 1Ip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU,

BBICHIMX OKCHJIOB U THAPOKCH]IOB

IIpakTH4eckne 3aHATHA

CocraBneHne ypaBHEHMM XUMUYECKHX PEAaKIUN C YyYaCTHEM IMPOCTBIX M CJIOKHBIX HEOPraHWYECKHX

BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKHUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIAPOKCHUIOB;, HEOPraHMYECKUX COJIEH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenne mpakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMIl HAa CBOMCTBA, COCTAB, MOJYYEHUE H

0e30macHOe HCIMOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M NPaKTUYECKOH

NEeATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHoOBHOE co/lep:KaHue OK 01
Nnentudukanus OK 02
HEOpraHHYECKHX IIpakTnyeckue 3aHSITUSA OK 04
BELIECTB

«nerTudukaims HEOpraHUIECKUX BEIIECTBY.
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Pemenne skcrepMMEHTaIbHBIX 3aJad 10 XUMHUYECKUM CBOMCTBAM METAUIOB U HEMETAJUIOB, IO
PACIIO3HABAHUIO U ITOJIYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJUIOB.

WpeHTudukanyss HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHUEM HX (PU3UKO-XMMUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUA-
AHUOHBI, Ha KATUOH aMMOHUS

KonTpoasnas N
CBoiicTBa HEOPraHMUYECKUX BELIECTB
padora 2
Paznea 4. CTpoeHne 1 CBOMCTBA OPraHUYeCKUX BelleCTB
Tema 4.1. OcHoBHOe coaepkaHHue OK 01
Knaccudukanms,
CTpoeHHe 1 TeopeTnyeckoe o0yueHue
HOMCHIIATYpa IlosiBiieHME U pa3BUTHE OPraHMYECKOM XUMHHU Kak Haykd. [Ipeamer oprannueckoit xumun. Mecro u
OpraHM9CCKHX 3HAYEHWE OPTAaHUYECKON XMMHHU B CHCTEME €CTECTBEHHBIX HAYK.
BELIECTB

XHWMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUsI opraHudeckux coeauHeHuit A.M. Bytieposa.
VYriepoaHbld CKENeT OPraHUYEeCKOM MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOIO
CTPOEHHUs MOJIEKyI. M30MepHst 1 U30MepBI.

[Tonsatue o ¢ysxnuoHaneHoW rpynne. Paaukan. IlpunHnunsl kiaccudukanum — OpraHMYECKHX
coelMHEeHM. MexayHapoaHas HOMEHKJIAaTypa v MPUHLUIIBI HOMEHKJIATYpPbl OPraHUYECKUX COCTUHEHUM.
[TonsiTrie 00 a30TCOMEPKAIINX COSAMHEHHSIX, OMOJOTUYECKH aKTUBHBIX BellecTBax (YIriieBojax, Kupax,
OeJKax | Jp.), BEICOKOMOJICKYJIIPHBIX COSAMHEHUSAX (MOHOMED, IMOJTUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

HOMCHKJIaTypa OpraHu4YCCKUx COCHHHGHHﬁ OTACJIIBHBIX KJIACCOB (HaCBIH_IeHHLIC, HCHACBIIIICHHBIC U
apOMAaTHYECKUE YTIEBOJOPOIBI, CITUPTHI, ()CHOJIBI, allbJACTHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIlEHHBIX CTPYKTYPHBIX (DOpPMyJl OpraHMYECKUX BELIECTB OTIECIBHBIX
KJIACCOB, WCIIONB3YSl MX HAa3BaHMs MO CHUCTEMATHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (STHIICH,
alleTWICH, TNIMLEpuH, (eHomd, (opManbIeruj, YKCyCHas KHCIIOTa, INMIuH). Pacuersl mpocreiieit
(GbopMyIIbl OpraHuYeCcKOi MOJIEKYJIbI, UICXO/S U3 3JIEMEHTHOTO cocTaBa (B %)

OcHoBHOe coaepkaHue
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Tema 4.2.
CpolicTBa
OpPTraHUYECKUX
COCIUHEHUN

TeopeTnyeckoe o0yueHue

@OU3UKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCIMHEHUH OTHENBHBIX KIIACCOB (OCOOCHHOCTH
KJaccu(pUKaMU 1 HOMEHKJIATYyphl BHYTPH KJ1acca; TOMOJIOTHUYECKUH psia v o01mas popmyia; H30Mepus;
(hU3UYEeCKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI IMTOTYyUCHHUS ):

— TpenebHbIe YIIIEBOAOPOIbl (aJKaHbl M IUKJIOAJKaHbl). ['opeHHMe MeTaHa KaK OJWH W3 OCHOBHBIX
MCTOYHMKOB TEIUIA B IPOMBIIUICHHOCTH U ObITy. CBOWMCTBA MPUPOAHBIX YTIEBOAOPOAOB, HAXOXKICHNE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HEIpeebHbIE (AJIKEHBI, AIKMHBI U aJIKaJIMEHbI) 1 apOMaTUYECKHE yrieBo1opoabl. ['opeHue aneruineHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHM JIJIs1 CBAPKH U PE3KU METAJIIOB

— KUCTIOPOACOIEPKAIIINE COSTMHEHUS (CITUPTHI U (DEHOJIbI, KApOOHOBBIE KUCIOTHI M 3(PUPHI, alTbIECTHIBI 1
KETOHBI, JKUPBI, yriaeBojsl). [IpakTHdeckoe NpPUMEHEHHE JTUICHTIUKONS, TJIUIepruHa, (¢eHoma.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHCIOTBl. MbUla Kak COJIM BBICIIUX
KapOOHOBBIX KUCIOT. MOIOIIE CBOKWCTBA MbLIA

— a30Tco/iepKallue COeAMHEHNs (AaMUHBI 1 aMUHOKUCIIOTHI, OesIKK). BhICOKOMOIIEKYIsIpHbIE COeAUHEHUS
(cuHTEeTHYECKHE ¥  OWOJIOTUYECKU-AaKTUBHBIC). MoOHOMEp, TOJIUMEp, CTPYKTypHOE  3BEHO.
[Tonumepu3anys 3TUIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BAHUS.

['enernueckas cBsA3b MEKy KJIACCAMU OPTaHUYECKUX COCTUHEHUIN

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHUYECKHX COEIMHEHHM OTAENbHBIX KJIACCOB (TPUBHMAJIbHAS W MEXIyHapOHas
HOMEHKJIATYpa, XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTYYCHHUSI): MPeAeTbHbIC (ATKAHBI U ITUKIOATKAHBI),
HenpeenbHbIe (aJKEeHbI, aJKUHBI U aJIKaJIMeHbl) U apOMaTHYECKUe YTIeBOJOPO/IbI, CIIUPTHI U (PEHOINBI,
KapOOHOBBIE KUCTIOTHI U AUPHI, aTTbACTUIBI U KETOHBI, AMUHBI 1 AMHHOKHUCIIOTHI, BHICOKOMOJICKYJISIPHBIE
COCIMHEHMS. 3aJlaHusl Ha COCTABJICHUE YPAaBHEHUN XUMHUYECKHUX PEAKUUN C y4aCTUEM OPraHUYECKUX
BEILIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHUS

CocraBneHue cxeM peakuuid (B TOM YHCJIE IO TMPEUIOKEHHBIM IIETIOYKaM MPEBpaIICHUH),
XapaKTepU3yIOIUX XUMUYECKHE CBOMCTBA OPIraHUYECKUX COCTMHEHUN OTAETBHBIX KJIAaCCOB, CIOCOOBI UX
MOJIy4eHUsT M Ha3BaHWE OPraHMYECKHX COEAMHEHUH 10 TPUBUAIBHONW WM MEXIyHapOIHOMN
CHUCTEMAaTUYECKON HOMEHKJIIATYypE.

OK 01
OK 02
OK 04
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Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JlaHUi Ha CBOWCTBA OPraHUYECKUX
COEIMHEHHM OTIENbHBIX KJIACCOB

Tema 4.3. OcHoBHOe coaepkaHHue OK 01
WNnentudukanus OK 02
OpraHUYECKUX Teopernueckoe o0yuenune OK 04
BEILIECTB, UX
sHAYCHHUE U buooprannueckue coenuHenus. [IpumeHeHne u OuoiorMyeckass poib YrieBofoB. OKHCIIeHHE
NpUMeHEHNE B VIJEBOJIOB — HCTOYHHUK OHHEPrUM KUBBIX oOpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
GLITOBOI 1 [IpeBpamenus 6enkoB MUK B opranu3me. buonorndeckue pyHkimu 6enkoB. buonorndeckue pyHKIuu
Npou3BoCTBEHHO | KHPOB. Posnb oprannueckoit XMMuM B pelieHuH NpoOJIeM MUIeBoi 0e30MacHOCTH
€ATEIbHOCTH . .
A Ponp opranuueckoil XMMUU B pEIIEHUH NPOOJIEM SHEPreTH4Yeckoi Oe30MacHOCTH, B PAa3BUTUHU
YyeJloBeKa
cloBe MEIUIMHBI, CO3/JaHUM HOBBIX MAaT€pUaIOB, HOBBIX UCTOYHHKOB 3HEPIUM (aJIbTEPHATUBHBIE UCTOYHUKHU
sHeprun). OnacHOCTb BO3/IEHCTBUS Ha JKHUBBIE OPTaHU3Mbl OPrAHUYECKUX BEIIECTB OTIEIbHBIX KJIaCCOB
(YyrnmeBoopobl, CHHUPTHI, (DEHOJBI, XJIOPOPTaHUYECKHE IMPOU3BOJHBIC, ANBICTHIBI H Jp.), CMBICI
MOKa3aTelisl MPeIebHO T0NyCTUMON KOHIIEHTPALIUH
Konrpoanasn CrpykTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB
padora 3 PYKTYP p
Paznean 5. Kunernueckne u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PeaKIuii
CkopocTb OcHoBHoOeE coepxkaHmne OK 01
XUMUYECKHUX OK 02
AKIUA.
peaxi TeopeTnyeckoe o0yueHue
XuMu4eckoe
paBHOBECHUC CKOpOCTh peakIiM, €€ 3aBUCHUMOCTb OT Pa3IHYHBIX (PaKTOPOB: MPHUPOJBl PEArHpPYIOIIUX BEILIECTB,
KOHILICHTPAallUM PEarupyrouIux BEIIECTB, TEMIEpaTypbl W IUIOIIAAM PEAKIHMOHHOW TIOBEPXHOCTH.
TemmoBsie A3 (HEKTH XUMUYECKUX PEAKIIU. IK30- U SHIOTEPMHUUECKUE, PEAKITHH.
OO6paTtuMocCTh peakiuii. XUMHUECKOE pABHOBECHE U €T0 CMEIICHHE MO/I ICHCTBUEM PA3IMIHBIX (PaKTOPOB
(KOHIIEHTpAIUsl peareHTOB WM NPOAYKTOB pEaKIuu, JaBl€HUE, TemIeparypa) sl CO3JaHus
ONTUMAJIBHBIX YCJIOBUM MPOTEKaHUA XUMHUUeckux rnpoueccos. [Ipunnumn Jle [Hlatense
IIpakTnyeckue 3aHSITUSA OK 01
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Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHaiuu3 (aKTOPOB, BIUSIONIUX HA H3MCHEHHUE OK 02

CKOPOCTH XUMHUECKOW PEAKIUH, B T.4. C TIO3ULUI SKOJIOTHYECKH 1eJIeCO00pa3HOro MOBEACHUS B OBITY U

TPYZIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10POBBS U OKPYIKAIOIIEH PUPOTHOM CPEIbI. )

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense A

HAXOX/ECHHUSA HAIpaBJICHUS CMEIIEHUS PpAaBHOBECHS XUMHYECKOW peakuuu U aHainu3 (akTopoB,

BIIUSIIOLIUX HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHOBHOE co/lep:KaHue OK 01
[TonsiTHe 0 OK 02
pacTBOpax Teopernyeckoe o0yueHune OK 07

PactBopenue kak ¢usnko-xumuueckuil mporecc. PactBopsl. CrocoObl NMPHUTOTOBJIEHUS PAaCTBOPOB.

PactBopuMocTs. MaccoBast 10J1s1 paCTBOPEHHOTO BemecTBa. CMBICT MOKa3aTeNs MPEaeIbHO Oy CTUMOMN

KOHIICHTPALIUHU M €r0 HCIIOJIb30BAaHHUE B OLIEHKE YKOJOTMYECKON OE30MaCHOCTH.

[IpaBuiia sKOJNOTHYECKH LeJIecOo00pa3HOTO MOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAX )

COXPAHEHHUSI CBOETO 3[I0POBbS U OKPYXKAIOUIEH MPUPOJHON CPENbl; ONACHOCTh BO3AECUCTBUS HA JKUBBIC

OpraHU3Mbl OIPE/ICICHHBIX BEILIECTB.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI, UCIOIb3yEeMbIe B OBITOBOW U

IIPOU3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKA
TeMma 6.2. OcHoBHOE conepxaHue OK 01
UccnenoBanue OK 02
CBOICTB PacTBOPOB IIpakTuyeckune 3aHATHS OK 04

IIpakTuueckas padora «IIpuroroBieHue pacTBOPOBY.

[IpuroTtoBneHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIEHTpAIMH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU )

BOIIPOCaMM) U OTIPEEIIEHUE CPEbl BOAHBIX PACTBOPOB.

Pemrenne 3a1a4 Ha TPUTrOTOBIEHUE PACTBOPOB

CamocrosrenbHas pabora 12

IIpomexyTouyHas aTTecTANMA MO JUCHHUILINHE (32a4eT ¢ OLEHKOH) 4

Bcero 72
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3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMILIAHBI

3.1. TpeOoBaHusi K MUHMMAJbHOMY MATEPHATIBLHO-TEXHUYECKOMY
o0ecneYeHnIo

Jnsg  peanuzauuy  OpOrpaMmbl  AUCUUIUIMHBL  IPEIYCMOTPEHBI  CIIEAYIOIINE
CrieIMaabHbIC TIOMEIIEHUS: YIeOHbIN KaOWHET XUMUH.

OGopynoBanne yuyeOHOro Kkal0uHeTa (HAIJIAJAHbIE TMOCOOHMS): HAOOPHI
HIAPOCTEP>KHEBBIX MOJIETIEH MOJIEKYJI, MOJEIH KPUCTAIIMYECKUX PEIIETOK, KOJIJIEKIIUU
IPOCTBIX U CJOKHBIX BEIIECTB W/WIMA KOJUIEKIMU MOJUMEPOB; KOJUIEKIMS TOPHBIX
nopoJl W MuHepaioB, Tabnuna MenaeneeBa, ydeOHble (QUIBMBI, HUGPOBBIE
o0Opa3oBaTeNIbHbIE PECYPCHI.

Texnnueckue cpeacrBa  OOy4YeHHMsl:  KOMIIBIOTED €  YCTPOWCTBAMH
BOCIIPOM3BEJEHUSI  3ByKa, IPHUHTEpP, MYJbTUMEIUA-IPOEKTOP €  3KPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-IPE3EHTEP ISl MPE3ECHTALUI.

OobOopynoBanue Jjadoparopuu M padoYMx MecT Ja0OpaTOpMU: MEH3YPKH,
MUNETKU-KaNeIbHUIbI, TEPMOMETPBI, MUKPOCKOT, JIyMbl, TPEAMETHbBIE U MOKPOBHbBIC
CTEKJIa, MUIAHIIETHI /ISl KaleJbHbIX peakiuil, GunbTpoBanbHas Oymara, IpOMbIBAJIKHU,
CTEKJISTHHBIE TPOOUPKH, pE3UHOBBIE TPOOKH, (hOHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC
MAJI0YKH, IITATUBBI JIsI TPOOHUPOK; MEPHBIE IIMIIHHIPHI, BODOHKU CTEKJISTHHBIEC, BOPOHKHU
nenurtenbHbie nunHapuaeckue (50-100 M), CTynku ¢ necTukom, papopoBbie YAk,
NUHIETH, (QUIBTPHl OyMa’KHBIE, BaTa, Mapiisg, YacOBBIE CTEKJA, DAJICKTPOILTUTKH,
7a00paTOpHbIE ITATUBBI, CIIUPTOBBIE TOPEIIKHU, CIIMYKHU, TPUOOP AJI MOTYyUEHHUs ra30B
(w1 mpoOupKa C ra300TBOJHON TPYOKOM), AepiKaTenu sl MpOOUPOK, CKISTHKU JJIs
XpaHEHUsI PEaKTUBOB, Pa3aTOUHbIE JIOTKH; XuMuueckue ctakansl (50, 100 u 200 mn);
MITATENIN; MUHIIETHI; TUTEILHBIE MU, CEKYHIOMEPHI (TaliMephl), MEPHBIC TTPOOUPKU
(ra 10-20 mur) u mepabIe KoJIOBI (25, 50, 100 u 200 M), BoastHast OaHs (MM TEPMOCTAT),
CTEKJITHHBIE TIAJOYKH, KOHWYECKHWe KoJObl s TuTpoBamus (50 m 100 wmo);
WHJIUKATOPHbIE MOJOCKHU ISl onpenesiennss pH v crangapTHas MHAMKATOpPHAS IIKaja;
YHUBEpPCAIbHBIN HHAUKATOP; TtumieTku Ha 1, 10, 50 M (unu qo3aropsl Ha 1, 5 u 10 M),
OrOpeTKH Uil TUTPOBaHMsI, MenuuMHCKkue Immpuilkl Ha 100-150 M, maboparopHbie
W/WIU aHaJduTHYeckue Becbl, pH-MmeTphl, cymunpHbIM 1mKad, U 1ap. nabopatopHOe
000pyi0BaHUE.

3.2. UudopMmanmoHHoe odecrieyeHue pean3aluy NporpaMmbl

OcHoBHas JuTEpaTypa:

1. Koxkopesa B. Xumus : yuednoe nocodue / Kokopesa B., B. — Mockaa :
KunoPyc, 2023. — 371 ¢ — ISBN 978-5-406-10075-2. — URL:
https://book.ru/book/947249
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2. Xumus : y4eOHMK JUIsi CPEeJHEero mIpodecCHOHabHOrO 00pa3oBaHUs /
1O. A. Jlebene, I'.H. ®aneeB, A.M.T'ony6es, B.H.IllanoBan; mnox o6miei
penakiueit I'. H. ®aneeBa. — 2-e uzn., nmepepad. u mon. — Mocksa : M3gaTenbcTBO
FOpaiit, 2023. — 431 c. — (Ilpodeccunonansruoe obpazoBanme). — ISBN 978-5-9916-
7723-3. — Texct : amexTpoHHbIHN // ObpazoBarenbHas miardopma FOpait [caiit]. —
URL: https://urait.ru/bcode/513073

JlonoJIHUTeIbHAS JTUTepaTypa:

1. AHndpunorenoBa, 1. B. Xumus : yueOHUK W TPAKTUKYM ISl CPEIHETO
poecCuoHaTEHOTO oOpazoBaHus / . B. Audunorenona, A. B. babkos,
B. A. IlonkoB. — 2-e u3na., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2023. —
291 c¢. — (ITpodeccuonanbuoe odbpazoanue). — [ISBN 978-5-534-11719-6. — Tekcr :
anexkTpoHHbIt  // OOpa3zoBarenvHas riatdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/513807

2. Xumus. 3aJadyHuK : yueOHOoe ocoOue Juisi cpelHero npodecCuoHaIbHOro

obpazoBanmsi / 1O. A. JlebeneB [u np.] ; mox obOmeit pemaknumeii I'. H. daneeBa. —
MockBa : WM3marenbctBo  [Opaiir, 2023.— 236 c¢c.— (Ilpodeccrnonansroe
obpaszoBanme). — ISBN 978-5-9916-7786-8. — Tekct : DJEKTpOHHBIA //
O6pazoBarenbHas miatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/513091

3. Huxonbckuii, A.b. Xumus : y4yeOHUK M NPAKTUKYM IS CPEIHETrO
npodeccronanbHoro obpaszoanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepab. u jgom. — MockBa: MW3marenwctBo HOpaiit, 2023.— 507 c.—
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-01209-5. — Texkct
anekTpoHHbIn  //  OOpazoBatenpbHas miatpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

4. Pocun, W.B. Xwumus. VYueOHMK ¥ 3aJa4HUK : JJS CPEIHEro

npodeccuonanbHoro oodpaszopanusi / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
MockBa : HMznarensctBo  IOpaiit, 2023.— 420c.— (IIpodeccuonanpnoe
obpazoBanue). — ISBN 978-5-9916-6011-2. — TekcTt : DJIEKTPOHHBIA //
Oo6pazoBatenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

HNHpopmanuoHHbIE CIPABOYHO-TIPABOBbIE CUCTEMbI:
1. Koncynprant [1mtoc —http://www.consultant.ru/
HNuTepHeT—pecypcesbl:

1. http://www.book.ru/

2. http://urait.ru
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJIBbHOM JUCIUATLIAHBI

KoHTpoJib 1 ol1eHKa pe3ysIbTaToB 00yUYEeHHs OCYIIECTBIISIETCS MPENnoAaBaTesieM B
mpolecce MPOBEACHUS] TMPAKTHUYECKUX 3aHSATHH pabdoT, TECTUPOBAHMS, a TaKKe
BBINIOJIHEHUS 00YYalOlMMUCS WHIUBUIYAIbHBIX 3aJaHHM, MTPOEKTOB, UCCIEIOBAHUIA.
Pe3ynbTarel 00ydeHUs ONMpenessitoT, 4To 00ydaroluecs: A0DKHBI 3HAaTh, TOHUMATh U
JEMOHCTPUPOBATH MO 3aBEPIICHUH U3yUYECHUS TUCLUUTIIINHBI.

Hns dopmupoBaHusi, KOHTPOJISI U OLIEHKH pE3yJbTaTOB OCBOEHUS Y4eOHOM
JUCUUIUIMHBL MCIOJIb3YETCSI CUCTEMA OLEHOYHBIX MEPONPHUATHHA, MPEICTaBISAIOIIAs
co00l KOMIUIEKC YU4eOHBIX MEPOIPUATHH, COrNIACOBAHHBIX C pe3yJibTaTaMu O0OyUYEeHHS U

chopmymupoBanHbix ¢ ydetom @OI'OC COO (mpenMeTHble pe3yiabTaThl IO
nucuumuinae) u I'OC CIIO.
OK/IT | Moayas/Pa3znen/Te THNBI OIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpPUATHH

I | OcHoBHOe copepxkaHue

Pa3zngea 1. OcHoBBI
CTPoOeHMsI BellecTBa

DopMyJIHPOBATH
0230BbI¢ NOHATHA U
3aKOHBI XUMHUH

1.1 |OK 01

CrtpoeHue aTOMOB
XUMUYECKUX
AJIEMEHTOB H
npupoa
XHUMHYECKOH CBSI3U

CocraBisaTh
XUMHUYECKHEe (HOPMYITbI
COCMHEHNH B
COOTBETCTBUH CO
CTETIEHbIO OKHCIICHUS
XUMHAYECKUX
AIIEMEHTOB, UCXOJS U3
BaJICHTHOCTH U
AIIEKTPOOTPHUILIATEIHEHO
CTH

1. Tect «CTpoeHue aToMOB
XAMHAYSCKHUX 3JIEMEHTOB 1
IIPUPOIA XUMUUECKON
CBSI3U».

2. 3amaur Ha COCTaBJIEHUE
XUMUYECKUX hopmyJl
JIBYXaTOMHBIX COEJIMHEHUI
(okcua0B, CyIb(PHIOB,
TUAPUIOB U T.I1.).

3. 3amaHus Ha
HCITOJIb30BaHNE XMMHUUECKOM
CHUMBOJIMKH U Ha3BaHUU
COE€IMHEHUH 1O
HOMEHKJIAType
MEKIyHApOJHOTO COH03a
TEOPETUYECKOUN U
MPUKJIAHON XUMUU U
TPUBUAJIBHBIX HA3BAHUM JJIsI
COCTaBJICHUS XUMHYECKHUX
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunsl olleHOYHBIX
MEpPONPUATHH

dhopMyIT IByXaTOMHBIX
COeMHEHU (OKCUOB,
CyJTb(pHUI0B, THAPUIIOB H T.II.)
U IPYTUX HEOPraHUYECKUX
COCJIMHEHUH OTACIILHBIX
KJ1aCCOB

1.2

OK 01
OK 02

[Tepunonnueckui
3aKOH U Ta0JHIa
J.1. MenneneeBa

Xapaxkrepu3oBaThb
XUMHUYECKHUE
3JIEMEHTHI B
COOTBETCTBHHM C UX
MOJIOKEHHUEM B
MEPUOIUYECKOU
CHUCTEME XUMHUYECKUX
anemeHnToB J[.M.
MenpaeneeBa

1. Tect «Metaimuueckue /
HEMETAJUIMYECKUE CBOMCTRA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
NEPUOINUECKON CUCTEME
XAUMHAYECKUX 3emMeHToB J[. 1.
MenpaeneeBay.

2. IIpakTuueckue 3a1aHus Ha
YCTaHOBJICHHE CBSA3U MEKLY
CTPOEHHUEM aTOMOB
XUMHYECKUX DJIEMEHTOB U
NEPUOINYECKUM U3MEHEHUEM
CBOMCTB XUMHUYECKUX
3JIEMEHTOB U X COCJANHEHUI
B COOTBETCTBUHU C
MOJIOKEHUEM
Ilepnoanyeckoi cucteme.

3. IIpaktuko-
OPUEHTUPOBAHHbIC
TEOPETUYECKUE 3aaHus Ha
XapaKTepu3aluio
XUMHUYECKUX IJIEMEHTOB:
«MeTammaeckue /
HEeMETaJIMUYECKUE CBOMCTBA,
AIEKTPOOTPULIATEIBLHOCTD U
CPOJACTBO K 3JIEKTPOHY
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunsl olleHOYHBIX
MEpPONPUATHH

XUMHUYECKHUX DJIEMESHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHUEM B
IIEPUOJNYECKON CHUCTEME
XUMHUYECKHUX DJIEMECHTOB
J.1. MenneneeBa»

Paznen 2.
XuMu4eckKue
peakuuu

Xapakrepus3oBathb
THIbI XUMHYECKUX
peakuuit

KonTtpoJsbnas padora
«CTpoeHue BelecTsa u
XUMHUYecKHe peaKkmum)

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocCTaBJIATh peaKIuu
COEUHEHNS,
pasnoKeHwus, 0OMeHa,
3aMelleHus,
OKHCIIUTEIBLHO-
BOCCTAHOBMTEHHBIE
peakiuu

1. 3agaun Ha cocTaBieHUE
YPaBHEHUU PEaKIUN:

— COEIMHEHUSI, 3aMEIEeHHUS,
pasnoKeHus, 0OMeHa;

— OKHCJIMTEIIBHO-
BOCCTaHOBHUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM
METO/a JIEKTPOHHOTO
OanaHca.

2. 3aaud Ha pacyeT Macchl
BeIlleCTBa WU 00BbEMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJTHOTO U3
Y4aCTBYIOIIUX B peaKIuu
BEILIECTB; PACUETHI

Macchl (00bEMa, KOITMIECTBA
BEIIIECTBA) MPOTYKTOB
peaKIuu, eCiu OJIHO U3
BEIIIECTB UMEET MPUMECH

2.2

DNeKTpoIUTHYECKAs
JIUCCOIIAAIINS U
MOHHBIM 0OMEH

CocTaBiiaTh
ypaBHCHUS
XUMUYCCKUX PEAKITUU
MOHHOTO 0OMEHa C
y49aCTHEM

1. 3amanms Ha COCTABIICHHUE
MOJIEKYJISIPHBIX M1 MOHHBIX
PEAKILMI C y4aCTUEM KHCIIOT,
OCHOBAHUM M COJICH,
YCTAHOBJIEHUE U3MEHECHUS
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OK/IT | Moayas/Pa3znen/Te THNBI OLIEHOYHBIX
Ne Pe3yabTar 00yueHus -
K Ma MepONpUsTHH
HEOPTraHUYECKUX KHUCIIOTHOCTHU CPEbI
BEIIIECTB 2. JJabopaTopHnas pabota
"TUIbl XUMHAYECKUX
peakui"
3 Pasznen 3. Ctpoenne |UccaenoBarh KounrtposabHas padora
U CBOiiCTBA cTpoeHue u cBoiicTBa |«CBoMCTBA
HEOPraHM4YeCKUX |HeOPraHUuYeCKHuX HEOPraHMYeCKHUX BelleCTB)
BellecTB BelllecTB
3.1 |OK 01 |Knaccuduxanus, Knaccupumuposate  |1. Tect «Homenknatypa u
[K.. HOMEHKJIATypa U HEOpraHUYEeCKUe Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUE BEIIECTBA B BELIECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBHUH C HX XUMUYECKON (HOpMYJIbl WU
BEILECTB CTPOEHUEM COCTaBJICHHE XUMHUYECKOU

bopMyIbI HCXOS U3
Ha3BaHMSI BEILIECTBA IO
MEXIYHAPOIHON WU
TPUBHATILHOMN
HOMEHKJIAType».

2. 3aga4yu Ha pacueT
MacCOBOM 1011 (Macchl)
XUMHUYECKOTO DJIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3a7aHus MO
KJaccuduKaIuu,
HOMEHKJIaType 1
XUMUYECKUM (hopMyiaM
HEOPTaHWYECKUX BEIIECTB
Pa3TUYIHBIX KIIACCOB.

4. ITpakTUueckue 3a1aHus Ha
ornpeeraeHne XUMHIECKOU
aKTUBHOCTHU BEILIECTB B
3aBUCUMOCTH BUa
XUMUYECKOM CBSI3H U TUTIA
KPHUCTAJUINYECKOMN PELIETKU
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OK/IT | Moayas/Pa3znen/Te THNBI OLIEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepONpUsTHH
3.2 |OK 01 |®Pusuko-xumudeckue|Y cTaHaBIMBaTh 1. Tect «OcobenHOCTH
OK 02 |cBoiicTBa 3aBHUCHUMOCTH (PU3UKO- |XMMHUYECKHUX CBOWMCTB
IIK... HEOPTaHUYECKUX XUMHUYECKUX CBOMCTB |OKCHJIOB, KHUCIOT,

BEIIIECTB HEOPTaHUYECKUX OCHOBaHMM, aM(POTEPHBIX
BEIIIECTB OT CTPOCHHUSI |[TUJIPOKCHUJIOB U COJIEI».
aTOMOB M MOJIEKYJI, a |2. 3aJiaHus HA COCTABJICHUE
TaK)Ke THIIa YPaBHEHUM XUMHUYECKUX
KPUCTAJIIMYECKOMN peaKLMil C ydacTuem
pelIeTKH MPOCTHIX U CI0XKHBIX

HEOPraHUYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHUU U
aM(OTEepHBIX THIPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3yIoLUX UX
CBOICTBA U CITOCOOBI
MOy YCHHUSI.
3. IIpakTuko-
OPUEHTUPOBAHHbIEC
TEOPETUYECKUE 3aaHus Ha
CBOMCTBA U TIOJTyUYECHHUE
HEOPraHMYECKHUX BEIIECTB
3.3 | OK 01 |HUnpentudukaius HUccnenosats 1. ITpakTukoO-
OK 02 |HeopraHudeckux Ka4eCTBECHHBIE OPUEHTUPOBAHHBIE 3aIaHUS
OK 04 |BemiecTB peaKuuu 10 COCTABJICHUIO
HEOPTaHUYECKUX XUMUUYECKUX PEeaKInii C
BCIIICCTB Y4aCTHUEM HEOPTraHUYECKHUX

BEIIECTB, UCIOJIb3yEeMbIX JIJIs
UX UJICHTU(DUKAIUY.
2.JIabopaTopHas pabdora:
“Unentudukarms
HEOPraHMYECKHUX BEIIECTB”
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4 Paznen 4. Ctpoenne [UccienoBars KonTpoJsabnas padora
U CBOiCTBA cTpoeHue u cBoiicTBa |[«CTpoeHHe U CBOICTBA
OPraHN4YecKnxX OPraHN4ecKnx OPraHN4ecKNX BellecTB
BeLeCTB BellecTB
4.1 |OK 01 |Knaccudukanus, Knaccudpumuposates  |1. 3amanus Ha cocTaBiIeHHE
CTPOEHHUE U OpraHUYeCcKue Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa BELIECTBA B COEJIMHEHUH N0 TPUBUAIIBHOMN
OpraHUYECKUX COOTBETCTBHHU C UX WU MEXIyHapOIHOU
BEILIECTB CTPOCHUEM CUCTEMATUYECKON
HOMEHKJIAType.
2. 3agaHus Ha COCTABIICHUE
MOJIHBIX U COKPAIIIEHHBIX
CTPYKTYPHBIX (hOpMYyII
OpraHUYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.
3. 3agaum Ha omnpeIeTICHUE
npocTeiiiei GopmyIbl
OpPTraHUYECKON MOJIEKYJIBI,
UCXOJIS U3 3JIEMEHTHOTO
coctaBa (B %)
42 |OK 01 [CgoiicTBa YcranaBnuBaTh 1. 3amanust Ha coCTaBJIEHUE
OK 02 |opraHuueckux 3aBHCHUMOCTH (PU3UKO- |yPaBHEHUN XUMUYECKUX
OK 04 |coenuHeHuit XUMHUYECKUX CBOMCTB |pEAKIMI C y4acTUEM

OpraHUYeCKUX
BEIIECTB OT CTPOECHUS
MOJIEKYJI

OpraHUYECKUX BEILIECTB HA
OCHOBaHHMH MX COCTaBa U
CTPOCHHUSI.

2. 3agaHus Ha COCTABIICHUE
YPaBHEHUN XMMUYECKUX
peaKuui, WUTKOCTPUPYIOLIUX
XUMHYECKHE CBOWCTBA C
Y4ETOM MEXAHU3MOB
IPOTEKAHMS TaHHBIX
peakiii ¥ TEHETUYECKOU
CBSI3U OPTAaHUYECKHUX
BEILIECTB Pa3HBIX KJIACCOB.
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3. PacuetHsble 3a1a4n 1o
YPaBHEHUSAM PEAKLUM C
y4acCTUEM OPTaHUYECKUX
BEILIECTB.
4. JJTabopaTopHas pabota
“IIpeBparenus
OpraHUYeCKUX BEIIECTB MpPHU
HarpeBaHuu"
4.3 |OK 01 [MpenTuduxanus HUccnenosarts 1.ITpakTuko-
OK 02 |oprannueckux Ka4E€CTBEHHBIC OPUEHTUPOBAHHBIC 3a/ITAHUS
OK 04 (BemiecTs, ux peaKuuu 10 COCTABJICHUIO
3HAYCHUE U OpraHUYECKUX XUMUYECKUX PEeaKInii C
MPUMEHEHUE B COEIMHEHUN y4acCTUEM OPTaHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
IIPOU3BOICTBEHHOM UCIIOJIb3yEeMbIX JJI UX
NEeSATETbHOCTH UACHTU(PUKALMY B OBITY U
yeJioBeKa IPOMBIIIIEHHOCTH.
2.JIabopartopnas padoTa:
“Unentudukarms
OPTaHUYECKUX COCAUHEHUN
OTHEJILHBIX KJIacCOB”’
5 Pa3zpnea S. Xapakrepu3oBatrhb
KuneTnyeckue 1 |BJMsSIHME PA3JINYHbBIX
TepMOAHMHAMHYECK |(paKTOpOB Ha
He 3aKOHOMEPHOCTH |paBHOBecHE 1
NPOTEeKAHUS CKOPOCTH
XUMHYECKHUX XHUMHYECKHX
peakuui peakuui
5 |OKO0I |CkopocTh XapakTepru3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |xumuueckux BIIMSIHUE TEOPETUYECKUE 3aJaHUA Ha
peaKIuii. KOHIIEHTpaluu aHanu3 (HaKToOpoB,
XUMHUECKOE pearupyromux BJIMSIOIIMX HAa U3MEHEHUE
paBHOBeEcCHE BEIIECTB U CKOPOCTU XUMHUYECKON

TeMIlepaTypbl Ha
CKOPOCTb XMMUYECKUX

peakuuu. [IpakTuko-
OpUEHTHUPOBAHHBIE 3aJaHUS
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peakuui Ha PUMEHEHHUE NPUHIIUIA
Xapaxkrepu3oBaThb Jle-lllarenbe mus
BIIMSTHUE U3MEHEHHSI  |HaXOXK/ICHUS HaIpaBICHUS
KOHIEHTpALUU CMEILIEHUsI PaBHOBECHS
BEILECTB, PEaKIUU XUMHUYECKOHN peakinu u
Cpelpl U TEMIIEpaTyphl |aHAIU3 (PaKTOPOB,
Ha CMEILEHUE BJIMSIFOIIMX Ha CMELLEHUE
XUMHUYECKOTO XUMHUYECKOTO PABHOBECHS
paBHOBECHS
6 HUccaenoBarnb
Pasnea 6. HCTHHHBIE PACTBOPBI
PacTBOpHI ¢ 3aJJaHHBIMHU
XapaKTePUCTUKAMH
6.1 |OK 01 |[TonsiTue o Pa3nuuate nctuHHble |1. 3agadn Ha TPUTOTOBIICHHE
OK 02 |pactBOpax pacTBOpPHI pacTBOpPOB.
2. IIpakTuko-
OpUEHTHPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOU
JESITeIbHOCTH YEJIOBEKa
6.2 | OK 01 |HUccnenoBanue Uccnenosats pusuko- |JlaboparopHas padbota
OK 04 |CBOICTB pacTBOpOB |XHUMHUYECKHE CBOMCTBA |“IIpuroroBineHue pacTBOpoB”

HNCTHHHBIX PACTBOPOB
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