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PACCMOTPEHO COI'NTACOBAHO

Ha 3acefanuu LIK o6meo0pa3oBaTenbHbIX, COLUATBHO- 3am.aupekTopa no YMP
T'yYMaHUTAPHBIX U €CTECTBEHHOHAYYHbIX JUCHUILINH «01» denpans 2023r.
[Ipotokomn Ne 4

«01» depamns 2023 T.

[Tporpamma yuebnoit mucrumumnabel OOJ[.10 Xwumwus pa3zpaboTana B COOTBETCTBUH C
TpeboBanusiMu  DefepanbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa CPEIHETO
oOuiero oopazoBanus (yTBepKJeH npukazoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit
Oenepanmn - ot 17.05.2012 1. Ne 413, B gelictByromedd penakuuu), DenepaabHOTO
roCcyAapCTBEHHOT0 00pa30BaTEILHOIO CTAHIAPTa CPeIHEro MpodhecCHoHaIbHOr0 00pa30BaHUs MO
cnermanbHocTd  15.02.19 Ceapounoe mnpousBoiactBo (yrBepkaeH Ilpukazom MunucTepcTBa
npocsetieHuss PO ot 30 wosiopst 2023 . N 907), pekoMeHIANUAME 110 OPraHU3aIMK TOTyYSHHs
cpenHero obmero oOpa3oBaHUsl B IMpejaeliaX OCBOCHHS 00pa3oBaTeNbHBIX MPOrPaMM CPEIHEro
npodeccuoHanpHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHHs C YYETOM
TpeOoBaHUil GenepanbHbBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M TMOIy4YaeMOU
CHEIHUAIBHOCTH CPEIHET0 MPOQEeCcCCHOHAIBHOIO 00pa30BaHusl, MPUMEPHOI MPOrpaMMoil yueOHOH
TUCHUIUIMHBL  «XuUMUS» Ui [OpodecCHOHANbHBIX — 00pa3oBaTeNbHBIX  OpraHHU3aIHil,
pexomeHnoBaHHOM ~ DenepanbHbBIM rOCyIapCTBEHHBIM  OIO/DKETHBIM  00pa3oBaTeIbHBIM
YVUPEXKICHUEM JOTOJHUTEIBLHOTO TpodeCCHOHaIbHOr0 oOpa3oBaHus «MHCTUTYT pa3BUTHS
npodeccuonasibHoro obpazoBanus» (nanee — O®BI'OY O «UPIIO») B kadecTBe mpuUMEpHOI
IPOTPaMMBI JIJIsl pealn3alii OCHOBHOHU MpodeccnoHanbHON 00pa3oBartenbHoi nporpammsl CITO
Ha 0a3e OCHOBHOro OOIIEro 0o0pa3oBaHUs C TOJYYCHHEM CpEeIHero ooOmero o0Opa3oBaHMS,
npotokoi Ne 14 ot «30» Hosi6ps 2022 1.

Opranu3zanusi-pa3padoTUuK:

INocynapcTBeHHOE Or0KETHOE TPpOodhecCHOHaTbHOE 00pa30BaTEILHOE YUPEIKICHHUE
MockoBckoit o6mactu «CeprueBo-Ilocaackuit Komiemx»»

ABTOp-pa3pabOTUuK:

Cunnneina U.H. - npenogaBarens ['BIIOY MO «Ceprueso-Ilocanckuit kommemx»
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI «XUMMU»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

Ob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUSD» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01ieoOpa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOM
o0pa3oBaTeILHOM MPOTPpaMMBI CrieIuaIbHOCTH 15.02.19 « CBapoyHOE MPOU3BOICTBOY.

1.2. Illesin ¥ muIaHMpyeMble pe3yJabTaThl 0CBOCHHUS JUCHMILIHHbBI

1.2.1. leau 1 3aaa4y JUCHUTLIMHBI

@opMHUpOBaHUE y CTYAECHTOB MPEACTABICHUS O XUMHYECKOW COCTABIISIIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA KaK OCHOBBI MPUHSITHUSI PEIICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3ajaum JUCUUIIMHBI:

1) cdopmupoBaTh TOHMMAaHHWE 3aKOHOMEPHOCTECH IPOTEKAHUS XHUMHUYCCKHX
IPOLIECCOB U SIBJICHUM B OKPYXKArOLIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJSATH (OPMYJIbl HEOPTraHMYECKUX U OPTraHUYECKHX
BEILIECTB, YPABHECHUS] XUMUYECKUX PEAKIIUMA, OOBACHITh UX CMBICI, UHTEPIPETUPOBATH
pPEe3yJbTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  XMUMHUYECKHUX
AKCTIIEPUMEHTAJIbHBIX UCCIIEIOBAHUH C COOII0OICHUEM MPaBUI 0€30MaCHOTO 0OpalleHUs
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(MOpPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBUSI CBOCH NEATETLHOCTH U
XUMHUUYECKUX TIPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) copmupoBaTh MOHUMAHUE 3HAUYUMOCTH JOCTHKCHUN XUMUYECKOW HAYKU U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 MTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yabTaThbl 0CBOeHHS 0011e00pa30BaTeIbHON TUCHUILINHBI B c00TBeTcTBUM ¢ PT'OC CIIO 1 Ha

ocHoe PI'OC COO
Koa u IInanupyemsle pe3yJibTaThl 0CBOCHUS AU CHUIITIHHBI
HaHMeHOBaHHe
q)OPMpreMH\,X O0umue’ JucuMnauHapHble’
KOMIIeTeHIU i
OK 01. B yacTu TPYZ10BOro BOCIIMTAHMA: - BJajeTh CHCTEMOW XHMMHYECKMX 3HAHWH, KOTOpas  BKIIIOYACT:
Bribupatb - TOTOBHOCTb K TpPYAY, OCO3HaHHE LEHHOCTH | OCHOBOIOJATAIOMINE MOHATUS (XUMHUYECKUI DJIEMEHT, aToM, 3JICKTPOHHAs
CITIOCOOBI MacTepCTBa, TPYAOIIO0HE; obosiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIIa,
pemieHus 3a1a4 | - TOTOBHOCTh K AKTUBHOW  JIEATENBHOCTH | BAJIGHTHOCTD, AJIEKTPOOTPHIATEIILHOCTh, CTENECHb OKHCICHHS, XMUMUYECKas
npodeccCHoHaNIbH | TEXHOJIOTHYECKON u COIIMAJBHOM | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIH OOBEM, YIJIEPOIHBIA CKEJeT,
Oii ICATENHHOCTH | HAlIPAaBJICHHOCTH, CIIOCOOHOCTh HMHHUILMUPOBATh, | QyHKIMOHAIBHAS TPYNIa, paauKall, H30MEpHUs, H30MEPbI, TOMOJOTHUECKUI
NPUMEHUTEIBHO | ITUIAHUPOBAaTb M CaMOCTOSITEIBHO BBINOJHATH | P, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOA- U a30TCOIEPKALINE COCTHHEHHS,
K Pa3JInYHBIM TaKyIo JIeSTeIbHOCTB; OMOJIOTUYECKH aKTHBHBIC BellecTBa (YIJIEBOJIBI, JKUPBI, OCIKH), MOHOMED,
KOHTEKCTaM - MHTEpEeC K Pa3ITUYHBIM cepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC — COCAMHCHHS,
npodeCCHOHATBLHOMN IeATETLHOCTH, KPUCTAJUIMYECKasi PEIIeTKa, TUIBl XUMHYECKUX PEaKIUi (OKUCIUTEIBHO-
OBjaleHHe  YHUBeEPCAJbHBIMH  Y4eOHBIMM | BOCCTAHOBUTEIbHBIE, 9K30-M SHIAOTEPMUYECKUE, PEaKI[MM HOHHOTO OOMEHa),

NMO3HABATEJbHBIMHM J1€HiCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMOCTOSITEIIBHO (dhopMynupoBartb 51
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBI MNpPU3HAK WIIHU
OCHOBAaHHA IJiI CpaBHCHMHA, Knaccn@nxaunn nu
00001IeHHS;

- ONpenemnsiTh IENN JIeATEeITHLHOCTH,
napameTpbl U KpUTEPUU X TOCTHIKECHHUS;

3a/1aBaTh

PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJUTHYECKAs AUCCOIHAIIMS,
OKHCJINTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIIUHN, XMMHUECKOE
paBHOBECHE), TEOpPUM U 3aKOHBl (T€OpUs XUMHUYECKOTO CTPOEHUs
opranuueckux BemectB A.M. bytiepoBa, Teopus 3I€KTPOIUTHYECKON
aucconuanuy, nepuogudeckuit 3axkon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUH, (PaKTOJIOTHUECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBE, MOJyUYECHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEUIIMX HEOPraHMYECKUX M OPraHMYeCKUX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMETb BBIABJIATH XapaKTEpHbIE NPU3HAKW M B3aMMOCBA3b M3YUEHHBIX

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmmpyemble obieobpasoBaTesibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (MpeameTHbIe) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenogaBaHna AUCLUMAUHbI




- BBISIBJISITb 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBICHUSX;

-  BHOCHUTh KOPPEKTHUBBI B  JI€ATECIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM,
OIICHUBATh PUCKHU MOCJIEACTBUMN AEATEILHOCTH;

- pa3BUBaThb KpPEATUBHOE MBILIUICHUE MPHU
PEIICHUH )KM3HEHHBIX Mpo0JieM

0) 0a30BbIe HCCIeA0BaTEeILCKUE TelHCTBHA:

- BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIICIOBATEIHCKON
U TPOEKTHOM  JEATEIbHOCTH,  HaBBIKAMU
paspenieHus mpooIem;

- BBISABISITh NPUYMHHO-CIIC/ICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a]]a4y, BbIJIBUTATh TUIIOTE3Y €€
petieHus, HaXOJINTh apryMEHTBI JUIS
JI0Ka3aTelIbCTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

- aQHAJM3UPOBATH MOJIYYECHHBIE B XOJI€ PEIICHUS
3a/1a4ud pe3yJIbTaThl, KPUTUYECKU OIICHUBATh MX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETb NIEPEHOCUTH 3HAHUS B [TIO3HABATEIIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIHHOCTH,

- yYMeTb HWHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEeAMETHBIX 00JIaCTEH;

- BBIABUTAaTh HOBEIC  HJICH,
OPUTHMHAJILHBIE TIOJIXO/IbI K PEIICHUS;
- CIMTOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

npeajiaratb

MOHATUM, TPUMEHATh COOTBETCTBYIOLIME ITIOHATHUS IIPU OIIMCAHUNA CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUN;

BBISBJIATH ~ B3aMMOCBSI3b  XMMUYECKMX 3HAHMM C  MOHATUAMH U
NpCACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHLIX MMPCAMETOB,

- yYMeTb HCIOJb30BaTh HAMMEHOBAHUS XUMHUYECKUX  COCIMHEHUU
MEXKIYHAPOAHOIO COKO3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U

TpUBHAJIbHBIC HA3BAHUS BXHEHININX BEIIECTB (ITUIICH, alleTUIICH, TJIUIEPUH,
¢denon, dQopmanbaerun, yKCyCHas KHCIOTa, TJWIMH, YrapHbId Tas,
YIJIEKUCIIBIM ra3, aMMHUaK, raleHas U3BeCTb, HEralleHas U3BECTb, TUThEBAs
coJla U APYTUX), COCTaBIATh (POPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB, YPAaBHEHHsS] XHUMUYECKUX pEaKUud, OOBICHATH MX CMBICT;
MIOITBEPK/1aTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMU M 3AMUCAMHU YPABHEHHN XUMHUYECKUX
pEaKLHnii;

- YMETh YCTaHaBJIMBATh IMPUHAJICKHOCTh H3YUYEHHBIX HEOPraHUYECKHX HU
OpPraHMYECKUX BEILECTB K ONPEEICHHBIM KJlaccaM U IpyMNIaM COEIMHEHUH,
XapaKTEepU30BaTh UX COCTaB M Ba)KHEMILIME CBOMCTBA; ONPENESATh BUIbI
XUMHUYECKHUX CBS3€H (KOBaJE€HTHAas, UOHHAs, METAJUINYECKasi, BOJOPOAHAs),
THUIBI KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KIacCu()UIUPOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLIECH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBJICHUI
NpUPOAbl, B (QOPMHUPOBAHUU MBIIUICHUS W KYyJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM Ui peleHus] MPaKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CpeJE;

- yMeTb MpPOBOJAUTH pacueTsl MO XMMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHYECKUX  peakuuid ¢  HCMNONb30BaHUEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3yIOIIMX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpMaslbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMS JJIs NPHUHIATHUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOKCKa, aHaIHN3a
u
UHTEPIIpETaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BIC TEXHOJIOTHH
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIBH
Ol AeATENIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAyKH U OOILECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHHUE SI3IKOBOM M YMTATEIICKOU
KYJbTYpPbI KaK CPEICTBA B3aMMOJIECHCTBHS MEXY
JIOJIBMH U TTIO3HAHUS MUDPA;

- OCO3HAHUE LIEHHOCTU HAy4YHOH JEATEIbHOCTH,

FOTOBHOCTh  OCYIICCTBJISITH ~ MPOCKTHYIO U
HCCJIEIOBATEIBCKYIO JESTEIbHOCTD
WHJUBUIyQJILHO U B TPYIIIIE;

OBiaseHue yHUBEPCAJIbHBIMH  Y4eOHBIMH

NO3HABATEJIbHbIMH AeHCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIQJICTh HAaBBIKAMU TOJY4YCHUS WH(POPMAIUU U3
VUCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATU3ALIUIO U
UHTEpHpeTannio HHPOPMAIIUN Pa3InYHbIX BHJIOB
1 GopM IpeJICTaBICHHUS,

- CcO3/1aBaTh TEKCThl B Pa3IMuYHBIX (popmaTtax c
y4eTOM Ha3HauyeHus HHQOpMalUM U LEeIeBOU
ayJUTOpUH, BbIOMpas ONTHUMaJbHYIO (opmy
MPEeJICTaBICHUS U BU3YyaJIU3alluy;

- OLIEHMBATh JIOCTOBEPHOCTbH, JIETMTHUMHOCTb
uH(pOpMallii, €€ COOTBETCTBUE IIPABOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- HCIMOJb30BaTh CPEACTBA MH(GOPMALMOHHBIX H
KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B pPELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX "
OpPTaHM3aIlMOHHBIX  3a7ad C  COOIOJIEHUEM
TpeOoBaHUI 3PrOHOMUKH, TEXHUKH

- YMETb IJITAHUPOBATH U BBIMIOJIHATH XUMUYECKHI AIKCIEPUMEHT (IIPEeBpaIICHUS
OpPraHWYECKUX BEIIECTB MIPU HarpeBaHUU, ITOTYUYEHUE STUIICHA U U3YUECHHE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMM Ha albJErHJbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JACHATypalus OCIKOB MPU HATPEBAHHH, I[BETHBIC PEAKIIUN OCIIKOB;
MIPOBOAUTH PEAKIIMM HOHHOT'O OOMEHA, OMPEEIIATh CPey BOJAHBIX PACTBOPOB,
KaueCTBEHHBbIC pPEaKIUu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHUS; PEIIATh SKCIEPUMEHTANIbHBIE 3a7a4 110 TemaMm "Metamibl"
u "Hemeramisl'") B COOTBETCTBUU C MPABWJIAMHU TEXHHUKH O€30MaCHOCTH MPH
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yJIbTaThl XMMHYECKOTO OJKCIIEPUMEHTa B (OpMe 3amucu ypaBHCHHIMA
COOTBETCTBYIOIIUX peakuil U (OpMyIHpOBaTh BBIBOABI HAa OCHOBE 3TUX
pe3yJIbTaToB;

- YMETh aHATTU3UPOBATh XMMHUUECKYIO0 HH()OPMALIKIO, TTOTy4aeMyI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanmu, cetb IHTEpHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMU METOaMH HAYYHOT'O TTO3HAHMSI BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMeTh NPOBOAMTH pacueThl MO XHUMHUYECKUM (opMmyiamM U ypaBHEHHUSIM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIMYMH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbIE XUMHUYECKHUE 3HAHUS JI1 NPUHATHS PEIICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM




0€30IIaCHOCTH, THUTHUEHBI, pPecypcocOepeKeHus,
MPaBOBBIX W JTUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€301MacHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMMOJICHICTBOB
aTh U paboTaTh B
KOJUJIEKTHUBE U
KOMaHie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATENIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COUMAIBHOU
JIeATEIbHOCTH;

OBanagenue YHHBeEpPCAJIbHbIMU
KOMMYHUKATHBHBIMH J1eHCTBUAMM:

0) coBMeCTHas1 1esITeJIbHOCTD!

- TOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- OPUHUMATh LIETM COBMECTHOM JEATEIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS MO
€€ JOCTMIKECHMIO: COCTABJIATH IUIAH JIEWCTBUM,
pacnpenenarb poJM € YYETOM  MHEHHI
Y4aCTHUKOB OOCYKJaTh PE3yIbTaThl COBMECTHOU
paboThI;

- KOOpJIWHHUPOBAaThH M BBHINONHATH paboTy B
YCIOBUSIX  PEAIBHOTO, BUPTYJILHOTO "
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

- OCYUIECTBJIATH TMO3WUTHUBHOE CTPATETHYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYyalUsAX, MPOSIBIATH

TBOPYECTBO u BOOOpakeHue, OBITh
UHHUIIAATHBHBIM
OBananenue YHHBEPCAJIbHBIMHA

pPeryJisiTUBHBIMH J1€CTBUSIMU:
') MPUHSTHE ce0sl U APYTUX JIIO/Aeii:

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUECKUI SKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUMU, MIOJIYUEHHUE ITUIIEHA U U3YUYEHHE €TO
CBOWCTB, KAayeCTBEHHbIC pEaKUUM Ha aJbJETHIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JACHaTypamnus OCIKOB IPU HArPEBAaHHH, I[BETHBIC PEAKIIMU OEIIKOB,
IIPOBOJIUTH PEAKIIMK HOHHOT'O 0OMEHa, ONIpeIeNATh CPely BOJAHBIX paCTBOPOB,
KauecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJ-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIepUMEHTaJIbHBIE 3a/1a4M 110 TeMaM "Merasuibr"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOpHBIM 000pYy10BaHNUEM; IPECTABIATh
pe3yabTaThl XMMHYECKOTO SKCIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEaKIMi U (HOpMYyIUpPOBaTh BHIBOJbl HA OCHOBE 3THUX
pe3yIbTaTOB




- TNPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTHUX
JIOJIeH TIPU aHAJIU3€ PE3yJIbTaTOB JACATEIbHOCTH;
- IpU3HABaTh CBOE IIPABO U MPABO APYTHX JIFOACH
Ha OIIMOKM;

- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MUP C
MO3ULIMU JIPYTOTO YEJIOBEKa;

OK 07.
CopeilicTBOBaTH
COXPAaHEHHUIO
OKpYXaroIei
Cpelbl,
pecypcocoepexe
HUIO, IPUMEHSATH
3HaHUs 00
U3MEHEHUU
KJIUMATa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3¢ dexTHuBHO
JIEWCTBOBAThH B
Ype3BbIYANHBIX
CUTYalIUAX

B 00J1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUSA:

- ¢(hOPMUPOBAHHOCTH SKOJIOTUYECKOH KYJIbTYPBI,
NIOHMMAHHUE BIIUSHUS COLIMAIBHO-KOHOMHYECKHUX
IIPOLIECCOB ~ HA  COCTOSIHUE  NIPUPOAHOH U
COLMAJIIBHOM CpeJbl, OCO3HaHUE TIJI00aJIBHOIO
XapakTepa 3KOJOTHYECKUX MPOoOIIeM;

- IUIAHUPOBAHHUE M OCYILECTBICHHUE JIECHCTBUN B
OKPY’KAIOIIEW Cpele Ha OCHOBE 3HAaHWs LEIeH
YCTOMYMBOTI'O Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE JCHUCTBUN, IPUHOCSIIINAX
BpEXl OKpYXKaroLIeH cpene;

- YMEHuE NPOrHO3MpOBaTh HEOJIArONpUSTHBIE
DKOJIOTHUECKUE MOCIIEICTBUS NPEAIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paciiipeHue OIbITa
DKOJIOTUYECKOM HaAIIPaBJICHHOCTH;
- OBJ1IaACHHUC HaBbIKaMH y‘le6H0-HCCJ’Ie}IOBaTeJ’ILCKOﬁ,
IMPOCKTHOU U COLIMATIBHOU JCATCIIBHOCTU.
IUIAHUPOBAHWE M OCYILIECTBICHUE JIEHCTBUN B
OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAaHWs LeEel
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTMBHOE HENPUATHE JEHUCTBHM, IPUHOCSIINX
BpeJl OKPYXKarollen Cpee;

- yYMEHHE NPOrHO3HpOBaTh HEOJIAronpUsTHbIE
HKOJIOTMUECKUE MOCIIEICTBUS MPEAIPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

ACATCIIBHOCTHU

- chopMupoBaTh NOPEACTABICHUA: O XUMHUYECKOM  COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPa, POJIM XMMHUU B IO3HAHWUH SIBJICHUUI
OpUPOAbl, B (OPMHUPOBAHUHM MBIIUICHUS U KYyJIbTypbl JHUYHOCTH, €€
(YHKITMOHATTLHOW TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUS TPAKTHUSCKUX
3a/la4 U HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- YMeTh COOJI0aTh MpaBHia HKOJIOTHUECKU 11€7IeCO00pa3HOTo MOBEICHUS B
OBITY W TPYJOBOHM ACATEIBHOCTU B IEJSIX COXPAHEHHSI CBOETO 370POBbS U
OKpY’Kalollled NPUPOJHOM Cpelbl; YUUTHIBATH ONACHOCTh BO3JCHCTBUS Ha
JKHBBIE OPTaHU3MBbI OIPEJECICHHBIX BEUIECTB, IMOHMMAs CMBICI MOKa3aTess
MpeAeIbHON JOMYCTUMON KOHLIEHTpaluu

-yM€Th COOIOJaTh TMpaBuja DKOJIOTHYECKHU IE€JIeCO00pa3HOTr0 MOBEACHUS B
OBITY U TPYJIOBOW NEATENLHOCTH B IIENIAX COXPAaHEHHUS CBOETO 30POBBS U
OKpYKarolllell TPUPOJHOW Cpelbl; YYUTHIBATH ONACHOCTh BO3JECMCTBHUS Ha
JKUBBIE OPraHU3MBI OIPEIAEIEHHBIX BELIECTB, IMOHMMAas CMBICI MOKa3aTess
MpeIeTbHON IOMYCTUMOW KOHIEHTPALIMU




pacuupesue OIIbITA
HKOJIOTUYECKOM HAIIPaBICHHOCTH;
- OBJIaJIeHHEC HABBIKAMHU Y4eOHO-HCCIIEIOBATENbCKOM,
MPOEKTHOM U COLUATIBHOM JIEATEIIbHOCTH.

JCATCIIBHOCTH

IIK 3.1.
Ornpenendarb
MIPUYUHBI,
MPUBOISAIINE K
nedexram
CBapHBIX
COEIMHEHUI.

-BJIa/IETh HABBIKAMU IOJIy4eHHUs MH(OpMau u3
UCTOYHHMKOB DAa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYLIECTBIIATH IOUCK, aHAJIN3, CACTEMATU3ALIUIO U
MHTEPIIPETALNIO HH(OPMALUU Pa3InYHbIX BUJOB
U GOpM IIpeCTaBICHMS;

- YMCTHb BBIABIIATH XapaKTCPHBIC IIPU3HAKHM W B3aWMMOCBA3b HM3YUCHHBIX
HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATUA IIPU OIMUCAHUHN CTPOCHUA U
CBOMCTB HCOPTaHUYCCKUX M OPraHNMYCCKHUX BEIIECCTB H HX npeBpameHI/Iﬁ;
BBIABJIATDH B3aMOCBA3b XHMHUYCCKUX 3HAHUH C IIOHATUAMU nu
IpeACTaBICHUAMU APYTUX €CCTCCTBCHHOHAYYHBIX TPECAMETOB;
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI JHCHUILINHBI 72
B T.4. B (hopMe NPAKTHYEeCKOH MOAT0TOBKH 10
OcHoBHoOE coepKaHue 58
B T. Y.:

TEOpEeTUICCKOe 00yICHUE 44
MIPAKTUYECKHUE 3aHATHS 8
J1ab0paTOPHBIE 3aHIATHS 6
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 12
NMPUKJIAJTHOTO0 MOYJIA)

BT. Y.:

TEOopeTHYeCcKoe 00yUeHnE 2
MIPaKTUYECKHUE 3aHITUSI 10
IMpomexyTounas arrectamus (quddepeHIMPOBaHHBIN 3a4eT) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

B Tom
yucjae B [ @opmupyem
HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO(ecCHOHAILHO-OPUEHTHPOBAHHOE), Oo0bem dopme ble
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAY.Ib YacoB |[IPAKTHYECK KOMIIETEHI]
oit UM
MOArOTOBKH
1 2 3 4

OcHoBHOe coep:kaHue 58
Pa3jnen 1. OcHOBBI CTPOEHMS BellleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB
XEMMIECKIX TeopeTruueckoe o0yueHue 4
3JIEMEHTOB U
npupona CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJMYECKMM SI3BIK XUMHU. XUMWYECKUM DIIEMEHT.
XUMUYECKOil DnexkTpoHHas KOHUrypanus aroma. Krmaccupukamus XHUMHUECKHX 3J€MEHTOB (s-, P-, d-3JeMeHTHI).
CRSI3H BanenTtHbie 3IIEKTPOHBI. BanenTHOCTb. DneKkTpoHHas npupoaa XUMHYECKON CBSI3H.

DNeKTPOOTPUIIATEIbHOCTh. BHUIbl XUMHUYECKOW CBs3M (KOBaJICHTHAs, WOHHAs, MeTaJn4ecKas,

BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
Tema 1.2. OcHoBHOE coaep:xaHue 4 OK 01
[Tepuoanueckuit OK 02
3aKkoH M Ta0auia | TeopeTuueckoe ody4yeHue 4
J.. MenneneeBa

[Tepuonnueckas cucrema xumMmuueckux aneMeHToB J[.M. Menaeneesa. ®U3nueckuii CMbICIT

[Tepuonuueckoro 3akona J[.1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX

AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM

XUMUYECKOTO AemMeHTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOe M HAyYHOE 3HaUEHUE

Ilepuoanueckoro 3akona J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX

XUMHUYECKUX DJIEMEHTOB.
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Pa3nen 2. XuMun4yeckue peakuuu 10
Tema 2.1. Tunier | OcHOBHOe coiep:KaHue 6 OK 01
XUMUAYECKUX
peakuuii Teopernyeckoe o0yuenue 4
Knaccugukanus v TUIIBI XUMUYECKUX PEAKIMI C ydacTHEeM HeopraHuueckux BemiecTB. CocTaBiieHUE
ypaBHEHUH PEaKIMi COSTMHCHUS, PA3JIOKCHHUS, 3aMeIICHHsI, 0OOMEHA, B T.4. pEaKIUid TOPCHUS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
YpaBHeHUsI OKUCIEHUsI-BOccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCINTENb U BOCCTAHOBUTEIb.
CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLM METOAOM JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPO/IE, TPOM3BOJICTBEHHBIX MpOIIeccax U
KHU3HEJEATETbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 2
Pacuerbl 1o ypaBHEHMSIM XMMMUYECKHUX pPEAaKIMH C MCIONb30BAaHHUEM Macchl, 00bemMa (HOpMajbHBIE
YCJIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
ONEKTPOIUTHUECKA OK 04
S TUCCOIMATIHS 1 Teopernyeckoe o0yueHue 2
WOHHBI 0OMEH .
Teopus anekTposTHYeCKON aucconranuu. VoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuu MOHHOTO
oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS WX IOJHBIX M COKpAIIEHHBIX
VOHHBIX YpaBHEHHN. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUS HAa COCTABJIIEHUE HOHHBIX PEAKIUI
JlabopaTopHbIe 3aHATHS 2
[IpoBenenue peakuyii HOHHOro 0OMeHa, OIPEIETIeHUE CPEJIbl BOJHBIX PACTBOPOB.
Pa3nea 3. CrpoeHne 1 CBOMCTBA HEOPIaHMYECKHUX BEIECTB 14
Tema 3.1. OcHoOBHOe coep:KkaHue 4 OK 01
Knaccudukanus, OK 02
Teopernueckoe odyueHue 2
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HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Ipenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHuueckux BemecTs. [IpocTbie U croxHbIe
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BELIECTB (OKCHU/IbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3anmMocBs3b
HEOPraHMYECKUX BEIIeCTB. ATperatHble cOCTOsHUA BeulecTBa. Kpucramnudyeckue u amopdubie
BelleCcTBA. THUIIBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAasl, MIOHHAs, METaJUIMYECKasi).
3aBUCUMOCTh (PM3UYECKUX CBOKCTB BEIIECTBA OT THUIIA KPUCTAIINYECKON PEIIETKU. 3aBUCHMOCTD
XUMHYECKOM aKTUBHOCTH BELIECTB OT BUJA XMMUYECKOMN CBA3U U THIA KPUCTALINYECKON PEIIETKH.
[IprurHbI MHOrOOOpa3us BEIIECTB

HpaKaneCRne 3aHATHSA

Pemenne mnpakThyecKkux 3aJaHUN MO KiIacCU(PHUKAIMU, HOMEHKIAType M XHUMHUYECKUM (opmyrnam
HEOPraHUYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB (YrapHbId ra3, YIJICKMCIBIA Tra3, aMMHUaK, TaiieHas
U3BECTb, HEralleHasi U3BEeCTh, MUThEBAs COAA U JPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKUX
BELIECTB, ONPEAEISITh IPUHAIEKHOCTD K KJIaccy.

Tema 3.2. dusuko-
XUMHUYCCKHUC
CBOMCTBA
HGOpFaHI/I‘ICCKI/IX
BEIICCTB

OcHoBHOE CoAECpPKaHUuEC

TeopeaneCKoe oﬁyqelme

Mertannsl. O6H_II/IC (1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOMcTBa MeTauioB. CrocoObl IMOJIyUCHU. 3HaucHUE
MCTAJUIOB M HEMETAJIJIOB B IPHUPOAC U KHU3HCACATCIBHOCTH 4YCIOBCKA M OPraHMU3MOB. KOppOSI/IH
MCTAJUUIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIlUTBhI MCTAJUIOB OT KOPPO3HUHN

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIIaTypa coeIuHEHU HemeTauioB. KpyroBopoTst
OMOTEHHBIX JIEMEHTOB B MIPUPO/IE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHINX OKCHJIOB U THAPOKCUJIOB

IMpakTuyeckue 3aHATHS

OK 01
OK 02

14




Pemienne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 33JaHUN Ha CBONCTBA, COCTaB, NOJYYCHHE U
0e30macHOe HCIOJIb30BaHUE BAKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M NPAKTUYECKOH
NesITeIbHOCTH YeJI0BEKa

Tema 3.3. OcHOBHOe coiep:KkaHue 2 OK 01
Nnentudukanys OK 02
HEOPTaHIUECKHX JlaGopaTopHble 3aHATUS 2 OK 04
BEIIECTB
JlaboparopHas pabota «neHTudukarms HEOPraHUIECKIX BEIICCTBY.
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOIB30BaHUEM HX (DU3UKO-XUMUYECKUX CBOMCTB,
XapaKTEepHbIX KAauyeCTBEHHBIX peakuuil. KauecTBeHHble peakuuu Ha cyibdar-, kapOOHAT- U XJIOPHJ-
AQHUOHBI, Ha KATUOH aMMOHHUS
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelleCTB 18
Tema 4.1. OcHoBHOe coJiep:kaHue 4 OK 01
Kiaccudukanms,
CTpOeHHE 1 Teoperuueckoe o0yueHue 2
HOMEHIIATYpa MecTo 1 3HaUeHUE OPraHMYECKOH XHUMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OPTAHIHICCKHX XUMUYECKOE CTPOEHUE KakK IMOPSIOK COETUHEHHs] aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJICHTHOCTH.
BeIecTs OCHOBHBIE TOJIOKEHHSI TEOPUU XMMUYECKOTO CTPOEHUs OpraHMuyeckux coequHeHuit A.M. Bytneposa.
VYrnepoaHblii CKENeT OpraHu4ecKol MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpOEHMS MOJIEKYJI. MI3oMepus u u3omepsl.
[lonsitTue o @QyHkumoHanbHOM rpynmne. Panukan. IlpuHuunel KiacCMQUKaMU  OpPraHUYECKUX
coeHeHU. MexxayHapo/1Hasi HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKIIATYPbl OPraHUYECKUX COeTMHEHHH.
IIpakTH4eckue 3aHATHSA 2
HomeHnknatypa opraHM4ecKux COeTMHEHUH OTAEIbHBIX KJIACCOB
Tema 4.2. OcHOBHOe coep:KkaHue 8 OK 01
CaoiicTBa OK 02
Teoperuyeckoe o0yueHue 8
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OpTraHUYECKHUX
COCTUHEHUN

OU3NKO-XUMHUYECKUE CBOWCTBA OPTraHUYECKUX COEIMHEHUN OTAENbHBIX KiIaccoB (0COOEHHOCTH
KJIaCCU(UKALUK U HOMEHKJIATYPBl BHYTPHU KJIACCa; TOMOJIOTHUYECKUH psia v 001Ias popmyiia; H30Mepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBONCTBA; CLIOCOOBI MOTYUYCHHS):

— MpenaesbHbIe YIIIEBOAOPOIbl (aIKaHbl M IUKJIOAJIKaHbl). ['opeHre MeTaHa Kak OJUH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YTICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHBI, ATKUHBI U aJIKaJJMEHbl) U apOMaTHYeCKUe YriieBoA0poibl. ['openue areTminena
KaK UCTOYHHMK BBICOKOTEMIIEpATYPHOTO IJIAMEHH ISl CBAPKH U PE3KU METAIIJIOB

— KHCJIOPOCOAEPIKAIINEe COeAUHEHUS (CITUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI ¥ 3(UPHI, AIbJCTUABI U
KETOHBI, JKUpbI, yriaeBojsl). [IpakTHueckoe INpUMEHEHHE STWIEHITIMKONSA, TIJIMLEpHUHa, (eHona.
[Ipumenenne ¢opmanpaeryia, amneTalbIeruaa, YKCYCHOM KHCIOTBL. Mplla Kak COJM  BBICHIMX
KapOOHOBBIX KUCIIOT.

BricokoMoneKysipHble COEUHEHUS (CHHTETUYECKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, MOJIUMeEp,
CTPYKTYpHOE 3B€HO. [TonmMepusanus 3TUIeHa KaKk OCHOBHOE HAIIPABIICHUE €r0 UCIIOIb30BAHMUS.
I'eneTndeckas CBsI3b MEXKIYy KacCaMu OPraHU4ECKUX COCIMHEHHUN

CBoiicTBa OpPraHMYECKHX COCAMHCHHMH OTACNBHBIX KJIACCOB (XMMHYECKHE CBOMCTBA, CIOCOOBI
MOJIyYeHHMs): IIpe/iesibHbIe (aJIKaHbl U LIUKJIOAIKaHbI), HENpeAeIbHbIe (AJIKEHBI, AIKUHbI U aJIKaJIUEHbl) U
apoMaTHYeCKHUE YTJIEBOJOPObI, COUPTHI U (EHOJbl, KapOOHOBBIE KUCIOTHI M 3(QUPHI, adbAETUABl U
KETOHBl, aMMHBl M aMHUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS. 3aJaHHs Ha COCTaBJICHHE
YPaBHEHUH XUMHUYECKHX PEAKIUIl C yJyacTHMeM OPraHMYeCKHX BEIIECTB Ha OCHOBAaHMHM MX COCTaBa U
CTPOECHMS

OK 04

Tema 4.3.
Unentuduxanms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MPUMEHEHUE B
OBITOBOH U

OcHoBHOE coaepKaHue

Teopernyeckoe o0yueHue

buooprannueckue coenunenus. IIpumeHenne u Ouonorumueckass poyib yriaeBofoB. OxucieHue
VIJEBOJOB — MWCTOYHUK OHHEPrUM IKUBBIX OpraHu3MoB. OOnacTh NpUMEHEHUS aMHUHOKHUCIIOT.
[TpeBparenust 6€1K0B MUIIH B opranu3Me. buonoruueckue pyHkuun 6enkoB. buonorunueckue GpyHKIun
XKHUPOB. Poslb oOpraHnueckoil XMMUHU B peIIeHUH podieM MUIIEeBOi 0e30MacHOCTH

OK 01
OK 02
OK 04
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MPOU3BOACTBEHHOMN
NEeATEILHOCTH
YeJI0BEKa

Ponp opranmdeckol XMMHUM B PEHICHUH MPOOJIEM HSHEPreTUYECKOW OE€30MacHOCTH, B Pa3BUTHU
MCIUIHUHBI, CO3AaHNU HOBBIX MATCPHUAJIOB, HOBBIX HCTOUYHHUKOB SHCPTHUU (aJIBTepHaTI/IBHBIe UCTOYHHUKHN
sHeprun). OnacHOCTh BO3/ICHCTBUS HA JKUBBIE OPraHU3Mbl OPTaHUYECKUX BEILIECTB OTIEIbHBIX KJIACCOB
(YyrineBoJopoabl, CHUPTHL, (EHONBI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, ANbACTHABI U JIp.), CMBICI
MoKa3aTessi MPeAebHO TOMYCTUMON KOHIEHTPAUU

JlabopaTopHble 3aHATHS

JIaboparopHas pabdota: “UneHTHUKAINS OPTAHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIAaCCOB”™
Wnentudukariys opraHuuecKux COSIMHEHUI OTACIbHBIX KJIACCOB (Ha MpUMEpE alibJCTUI0B, KpaxMaia,
YKCYCHOM KHCIIOTHI, OSJIKOB | T.II.) C UCIIOJIB30BAHUEM HX (PU3UKO-XMMHUYECKIX CBOWCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKITHIA.

Paznea 5. Kunernuyeckue U TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX PeaKIuid
CxkopocTh OcHOBHOe coep:KkaHue OK 01
XUMHUYECKHUX OK 02
peaKImii. Teopernuyeckoe 00yuenune
XHUMHYECKOE
paBHOBeCHE CkopocTh peakuuu, €€ 3aBUCHMOCTb OT Pa3jIMuYHbIX (DPAaKTOPOB: IPUPOJIBI pearupylouyx BelIeCTs,
KOHIIEHTPALIMU pPEarupyrolux BeleCTB, TeMIepaTypbl W IUJIOMIAJM PEAKIMOHHOM MOBEPXHOCTH.
TennoBsie 23 (HeKTh XUMUYECKUX peakuil. DK30-U S3HI0TEPMUUYECKHUE, PEAKIIUH.
OO6paTtuMocTh peakiuii. XMuMHUYECKOe PaBHOBECHE U €T0 CMEIIIEHUE MO/ IeHCTBHEM Pa3IMUHBIX (aKTOPOB
(KOHILIEHTpalMsl peareHTOB WJIM TNPOAYKTOB pEakluu, IaBI€HHWE, TeMIeparypa) Ui CO3JaHUS
ONTUMAJIBHBIX YCIIOBUM MPOTEKaHUs XUMUUeckux mpoueccoB. [Ipunnun Jle [llarense
Paznea 6. PactBopsI
[lonsTe o OcHoBHoOe cogepkaHue OK 01
pacTtBopax OK 02
Teoperuueckoe o0yueHue OK 07

PactBopenne kak Qusuko-xumuyeckuii mporecc. PactBopel. CrocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocThs. MaccoBasi 105151 pacTBOPEHHOTO BeliecTBa. CMBICI TOKA3aTeNsl MPEeAEIbHO T0MYyCTUMOM
KOHIEHTPALMU U €0 UCII0JIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€30MacHOCTH.
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[IpaBmia sKONOrMYECKU 11€71€cOo00pa3HOro MOBEACHUS B OBITY U TPYIOBOM AESITENBHOCTH B LEJSAX
COXpaHEHHUsI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHON Cpe/bl; OMACHOCTh BO3JICUCTBUS HA YKUBBHIC
OpraHU3Mbl OIIPE/IEICHHBIX BEILIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HA PACTBOPBI, UCIIOJIb3YEMbIC B OBITOBOM H
MIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJepKaHNeE (COMepPKaHUe PUKJIATHOTO MOIYJIs1)

Paznen 7. Xumust B GbITY H IPOU3BOACTBEHHOI 1eATEJbHOCTH YeJI0BEKA 12 OK 01
OK 02

Xumusi B ObITy 1 |OCHOBHOE COlEpIKaHHe 12 OK 04
IIPOM3BOICTBEHHOMN OK 07
ACATCIIBHOCTH Teopernueckoe odyuenune 2 K 3.1
YeJI0BEKa :

Hogeliime 1ocTHKEeHNsT XUMUYECKON HAyKH M XMMUYECKOH TexHoJoruu. Ponb Xxumuu B o0ecreyeHun

9KOJIOTMYECKOM, SJHEPreTUYEeCKON U MUIIEBOM 0€3011aCHOCTH, Pa3BUTUHU MeauLnHbL. [IpaBuia noucka u

aHalu3a XUMHUYECKOW HH(OpPMAlUMM U3 Ppa3IMYHBIX HCTOYHMKOB (HayyHas M Yy4eOHO-HaydHas

JTUTEepaTypa, CpeicTBa MaccoBoi mH(popManuu, cetb UHTEpHET)

IIpakTHyeckue 3aHATHSA

[Touck m aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHI ¢ ydeTroM Oyayiuei

npoeCCHOHATTFHON JIATENIFHOCTH TI0 TEeMaM: KOHCTPYKIMOHHBIE MaTepHalibl, KPAacKH, CTEKJIO, 10 10

KepaMHKa, MaTepHabl AJs 3JeKTPOHUKH, HAHOMATepHabl, TEKCTHUIIbHBIE BOJIOKHA, ICTOUHUKHU SHEPTUH.

3amura: [IpencraBnenne pe3yabTaToB pelIeHUs KecoB B opMe MUHU-I0KIIa/1a C Ipe3eHTaluen

IIpomexyTouyHas aTrecTanus MO JUCHUILINHE (324€T) 2

Bcero 72
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3. VCJOBHUS PEAJIN3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJLHOI
JUCHMILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecreYeHu 0

JUiss  peanu3auuu NpOrpaMMbl  TUCHUUILIMHBI MPELYCMOTPEHBI  CIIETYIOUIUE
CrieuasbHbIe TOMELIEHUS: YUeOHbII KaOMHET « XUMUU U OHOJIOTUI.

Kabuner «Xwmuu u OHMOJIOTHHY», OCHAIIEH B COOTBETCTBMHM ¢ II. 6.1.2
o0pasoBarenbpHON MporpaMMbl 0 crienuanbHOCTH 15.02.19 CBapoyHO€E TPOU3BOACTRBO.

3.2. UudopmarmornHoe obecrieueHre o0ydeHus

Jns  peanuzand  mporpaMmbl  OMOJMOTEUHBIH  GOHA  00pa30BaTEIBHOM
OpTraHM3aIlH UMEET MeUaTHbIC U 3JIEKTPOHHBIC 00pa3oBaTeNbHBIE H HH()OPMAIIMOHHBIC
peCyYpChl, peKOMEHIOBAaHHBIC ISl MCIIOJIb30BaHUs B 00pa30BaTeILHOM MpOIecce, He
CTapllie MATH JIET C MOMEHTA U3JIaHuUs.

OcHoBHas JauTeparypa:

1.Epoxun FO.M. Xumus: yuebnuk.- M., 2020.
2.O1eKTpOHHbIM y4eOHMK Xumus 18 npodeccuid W CHEUUATBbHOCTER
TeXHUUYECKOTOo npodwmst, M., 2021.
3.I'a6puensu O.C., OctpoymoB N.I'.. Xumus 1 npodeccuit U crielimaibHOCTEH
TEXHUYECKOTO  MPODUIIs: y4eOHUK [UJIi CTYH. YUPEKIECHUH CpEeJH.
npod.obpazoBanus. — M., 2021.
4. I'abpuensu O.C., OctpoymoB WN.I"., Cnagkor C.A., Jopodeera H.M.
[IpakTukym: yueb. mocoOue I CTyHd. YYPEXKICHUWA  CPEJH.
npod.obpazoanus.— M., 2020.

JlonoTHUTEIbHAS JTUTEpaTypa:
1. I'ycena, E. B. Xumus qs CI1O: yuebno-meroanueckoe nocodue / E. B. 'yceBa, M.

P. 3uranmmna, JI. . Kynukosa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-
7882-2792-4. — Texkcrt: anexkTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEeYHAs! CUCTEMA.

2. Yepnukosa, H. FO. Xumus B 1OCTYITHOM M3II0KEHUU: yueOHOE TocoOue Jis CIio /
H. IO. Yepnukosa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢c. —
ISBN 978-5-8114-9500-9. — Texkcr: anexTponHsbi // JIaHb: 3I€KTPOHHO-
OubnuoTeuHas cucTemMa.

3. llleBnurpina, JI. B. Xumus: yue6noe nocodue / JI. B. llleBuuiipina, A. M. AnapHes.
— HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TekcT:
AJIEKTPOHHBIN // JIaHb: 37IEKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

4. brnuuos, JI. H. Xumus: yueonuk ans CITIO / JI. H. baunos, U. JI. Ilepdunona, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN
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978-5-8114-7904-7. — Texkct: anekTpoHHBIM // JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS
CUCTeMaA.

HNuTepHeT-pecypcenl:

1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmlIXuMuK.
CaliT 0 XUMHUH.

2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ >xypHan XuMusS U XUMHKH

4.http://lwww.chemport.ru/ Xumudecknii mopra

5.http://veronium.narod.ru/VERONIUM

6.http://maratakm.narod.ru/ BuprtyansHast xummdeckas mkoJia

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI

KoHTpos u o1ieHKa pe3yJbTaToB 00YyUYEHHS OCYILECTBIISIETCS MPENOaBaTeNIeM B
mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U Ja00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXe BBIMOJHEHUS OOYYAIOUIUMUCS WHAUBUIYAIbHBIX 3aJaHUi, TPOEKTOB,
uccienoBanuii. Pe3ynbTaThl 00yUeHUs ONpeeistoT, YTO 00yYaroIIHecs JOJIKHBI 3HATD,
MIOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIUIUINHBI.

Ins dhbopMupoBaHuUs, KOHTPOJS U OLEHKH PE3YJbTaTOB OCBOCHHUSI y4EOHOM
JUCHUIUIMHBL UCTIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUM, MPEICTABISIONMIA
€000 KOMIUIEKC y4eOHBIX MEPOTIPUSTHH, COTJIACOBAHHBIX C Pe3ybTaTaMH O0y4YECHUS U
chopmymupoBanHbix ¢ ydetom @OI'OC COO (mpeaMeTHble pe3yabTaThl 110
mucuururae) u GI'OC CIIO.

Mopayas/Paznen/Te Tunbl OLEHOYHBIX
Pe3yabTart 00yueHust

Ne | OK/TIK .
Ma MepONpPUATHI

| | OcHOBHOE coep:kaHue

L ()
Pasgen 1. Ochopbr | P POBATE

CTpocHUuA BCIIECTBA

0a30BbI€e MOHATUA U
3aKOHbI XUMHH

1.1 |[OK 01 |Crpoenue atoMmoB |CoCTaBIsATh 1. Tect «CTpoenue aToMmoB
XUMHUYECKUX XUMHUYECKHE (HOPMYIIbI | XUMUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COCIMHECHUH B MPUPOAA XUMHUYECKOU
npupozaa COOTBETCTBUH CO CBA3U.

XUMHYECKOU CBI3U |CTEINEHBIO OKUCIEHUS |2. 3aj1a4yy Ha COCTABJIEHUE

XUMHUYECKUX XUMUYECKUX hopmyIl
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OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHHI

3JICMCHTOB, UCXOA1 U3
BaJICHTHOCTH U
QJICKTPOOTPULIATCIBHO
CTH

JIBYXaTOMHBIX COSIMHEHUI
(oKcuI0B, CYIbGUIOB,
TUIPHUIOB U T.11.).

3. 3amaHusa Ha
HCIIOJIb30BaHNE XUMHUYECKOU
CUMBOJIMKM U Ha3BaHUU
COCJIMHEHUH T10
HOMEHKJIAType
MEXIYHAPOTHOTO COI03a
TEOPETUUYECKON U
MPUKIIATHON XUMUHU 1
TPUBHAIBHBIX Ha3BaHUM JIJIsI
COCTaBJIEHUS XUMHUYECKUX
dbopMyI1 TBYXaTOMHBIX
COeMHEHUN (OKCHIOB,
CyJb(QUA0B, TUAPUIOB U T.II.)
U IPYTUX HEOPTraHUYECKUX
COCJIMHEHUHN OTICIBHBIX
KJIacCOB

1.2

OK 01
OK 02

[Tepnoauueckuii
3aKOH U Ta0InIa
J.1. Menpaeneena

XapakTepu3oBaTh
XAMUYECKUE
3JIEMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B
MIEPUOINYECKON
CHCTEME XUMHUYECKHUX
anemenToB [I.W.
MenneneeBa

1. Tect «MeTtammueckue /
HEMETaJJIMYECKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIBHOCTD U
CPOJACTBO K BJIEKTPOHY
XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B
MEPUOANYECKON CUCTEME
XUMHYECKHX AaemeHToB ..
MenaeneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJICHUE CBS3U MEXKITY
CTPOCHUEM aTOMOB
XUMHUYECKHUX DJIEMEHTOB U
MEPUOANYECCKUM U3MEHCHUEM
CBOMCTB XMMMYECKHUX
3JIEMEHTOB U UX COCIUHEHUMN
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OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHHI

B COOTBETCTBUU C
MIOJIOKEHUEM
[lepnoanueckont cucTteme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3a]]aHUs Ha
XapakTepu3aluio
XAMUYECKHUX DJICMCHTOB:
«Merammueckue /
HEMETaJUTMYECKHUE CBOMCTRBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJCTBO K AJIEKTPOHY
XAMUYECKHUX DJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHX IJIEMEHTOB
J.1. MenneneeBa»

Pa3nen 2.
XuMHYeCcKHne
peakuuu

Xapakrepu3oBathb
THIIBI XUMHUYECKHX
peaxkuui

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBasaTe peakuu
COCIUHECHHS,
pazyioxeHus, 0OMeHa,
3aMelIeHHs,
OKHCIIUTEIIBHO-
BOCCTAHOBHUTEIIHHBIC
peakIuu

1. 3agaun Ha cocTaBiIcHUE
YPaBHEHUN pEaKIIUIA:

— COCIMHEHUSI, 3aMEISHHS,
pazyioxeHusi, 0OMeHa;

— OKHUCJIUTENIbHO-
BOCCTaHOBUTEIbHBIX
peaKkiuii C UCHOJIb30BAaHUEM
METO/1a JIEKTPOHHOTO
OanaHca.

2. 3a1a4m Ha pacyeT MacChl
BEIIIECTBA MM 00bEMA
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe
W1 00bEMY OJHOTO U3
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Mopyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/TIK Pe3yabTaT 00y4eHus .
Ma MepOnpUATHIA
Y4acTBYIOIIHUX B pEeaKIUn
BEILIECTB; PACUYETHI
Macchl (00bE€Ma, KOTMYeCTBa
BEIIECTBA) IPOYKTOB
peaKkuuu, eCiau OJIHO U3
BEILIECTB UMEET MPUMECH
2.2 Qnekrponautudeckas |CoCTaBIsATh 1. 3ajanus Ha COCTaBJICHUE
JTUCCOLUAIMS U ypaBHEHUS MOJIEKYJISIPHBIX U HOHHBIX
MOHHBIN 0OMEH XUMUYECKUX PEAKIIUU |pEAKIUNA C y4aCTUEM KHUCIIOT,
MOHHOI'0 0OMEHa C OCHOBAHUM U COJIEH,
y4acTUEM YCTaHOBJIEHUE U3MEHECHUS
HEOPTaHUYECKUX KHCJIOTHOCTHU CPEJIbI
BEILIECTB 2. JlabopaTopHas pabota
"TUnbl XMMAYECKUX
peakuui”
3 Paznen 3. Crpoenne [UccienoBarn
U CBOMCTBA CTPOEHHE U CBOMCTBA
HEOPraHMYECKUX |HeOPraHUuYecKux
BellecTB BelleCcTB
3.1 [OK 01 |Knaccuduxkanms, Knaccudumuposats  |1. Tect «Homenknatypa u
HOMEHKJIaTypa u HEOPTraHUYECKHUE Ha3BaHHE HEOPTaHUYECKUX
CTPOECHUE BEILIECTBA B BEILIECTB UCXO/I U3 UX
HEOPTaHUYECKUX COOTBETCTBHHM C UX XUMUYECKON HOpMYITbI UITH
BEILIECTB CTPOCHUEM COCTaBJICHUE XUMHUYECKOMN

(bopMyIbl UCXOIS U3
Ha3BaHUsI BELIECTBA 10
MEXKIYHAPOIHON WU
TPUBHAIBHOU
HOMEHKJIaType».

2. 3agauyu Ha pacyeT
MacCOBOM 1011 (Macchl)
XUMHUYECKOTO AJIEMEHTA
(coenuHeHUs) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accu(pUKaIIH,
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OK/IIK

Mopyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONpUATHHI

HOMEHKJIATYpE U
XUMUYECKUM (popmyiam
HEOPTaHUYECKUX BEILIECTB
Pa3JIMYHBIX KIJIACCOB.

4. IlpakTHueckue 3aaHus Ha
ONPEAECTICHNE XUMUYECKOU
AKTUBHOCTH BELIECTB B
3aBHCUMOCTH BHJIA
XUMHUYECKOU CBA3U U TUIIA
KPUCTAITMYECKON PEIIETKU

3.2

OK 01
OK 02

DU3NKO-XUMHUECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCILICCTB

YcranaBiuBaTh
3aBUCUMOCTH (PU3UKO-
XUMHUYCCKHX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, a
TaK)Ke THIIa
KPHUCTAJUINYECKON
peIIETKH

1. Tect «OcobenHoCTH
XMMHUYECKUX CBOMCTB
OKCHIOB, KHCJIOT,
OCHOBaHMM, aM(POTEPHBIX
TUAPOKCUIOB U COJIEMN.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
pEaKLUMi C y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHIOB METAJJIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUUYECKUX
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEepU3yIOIUX UX
CBOMCTBA U CITIOCOOBI
MOJTyYEHUS.

3. IIpakTuko-
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/TIK Pe3yabTaT 00y4eHus .
Ma MepOnpUATHIA
OPUEHTUPOBAHHBIE
TEOPETUUYCCKUE 3a]]aHUs Ha
CBOMCTBA U TIOJIyYEHHUE
HEOPTaHUYECKUX BEIIECCTB
3.3 |OK 01 |Nnentudukarus Uccnenosarts 1. [IpakTuko-
OK 02 |HeopraHMYECKUX KaueCTBECHHBIC OPUEHTUPOBAHHBIC 3a]ITAHUS
OK 04 |BemecTB peaKumnun 10 COCTABJIEHUIO
HEOPraHUYECKUX XUMUYECKUX PEAKIIUN C
BEIIIECTB y4aCTHUEM HEOPTaHUYECKUX
BEILIECTB, UCIOJIb3YEMbIX JJIS
UX UACHTU(DUKAIIUH.
2.JlabopaTtopHas pabora:
“Unentudukarus
HEOPraHUYECKHUX BEIIESCTB”
4 Paznen 4. Ctpoenne [UccienoBarn
H CBOMCTBA CTPOEHHE U CBOMCTBA
OPraHN4YecKuX OPraHu4ecKnx
BeleCTB BellleCTB
4.1 |OK 01 |Knaccudukanms, Knaccudunuposathb 1. 3aganus Ha cocTaBiIeHUE
CTPOCHHE U OpraHUyYecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHECHUH M0 TPUBUAJIBHON
OpTraHUYECKUX COOTBETCTBHU C UX WA MEXTYyHApPOHOM
BCILIECTB CTPOCHUEM CHCTEMATUYECKOU
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOopMyJl
OpraHUYeCKUX BEIIECTB
OTJZIEJIBHBIX KJIACCOB.

3. 3agaum Ha omnpeesIeHHE
npocrenieit hGopMyIbl
OPTraHUYECKON MOJIEKYJIBL,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
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OK/IIK

Mopyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONpUATHHI

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHUYECKUX
COeIMHEHUN

YcTanaBauBaTh
3aBUCUMOCTH (hPHU3UKO-
XUMHYECKHX CBOMCTB
OpraHUYECKUX
BEILIECTB OT CTPOSHUS
MOJIEKY T

1. 3aganus Ha cocTaBICHHUE
YPaBHEHHN XUMHYECKUX
peakIiuii ¢ yqyacTueM
OpraHUYECKHUX BEIIECTB Ha
OCHOBaHMH HX COCTaBa U
CTPOCHUS.

2. 3a1aHus Ha COCTABJICHHUE
YPaBHEHUN XUMUYECKUX
peaKuui, UIUTFOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA C
y4€TOM MEXaHHU3MOB
MPOTEKaHUS JaHHBIX
pEaKIMI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB PA3HbIX KJIACCOB.
3. PacueTrHbie 3a1a4d 11O
YPaBHEHUSIM PEAKIUN C
y4aCTHUEM OPTaHUYECKUX
BCILIECTB.

4.3

OK 01
OK 02
OK 04

N nentudukarus
OpraHUYECKUX
BEIIECTB, UX
3HAYE€HUE U
pUMEHEHHUE B
OBITOBOM U
MIPOU3BOJACTBCHHOM
JIESITEIbHOCTH
YyeJIOBEKa

HUccnenosath
KaueCTBECHHBIE
peakiuu
OpraHUYECKUX
COeIMHEHUH
OT/ICIIBHBIX KJIACCOB

1.IlpakTuko-
OPUEHTUPOBAHHBIE 3aJIaHUS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4acCTUEM OPTaHUYECKUX
BCIIIECTB, B T.4.
WCTIOJIb3YEMBIX JIJISI UX
UJIeHTH(PUKAIINN B OBITY U
MPOMBIILJICHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OPraHUYECKUX COCIUHECHUN
OTJIENBHBIX KJIaCCOB™

Paznea S.
Kunernueckue u
TEPMOAMHAMMUYECK

Xapakrepu3oBathb
BJIMSIHHE PA3JTHYHbBIX
(¢axrTopoB Ha
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Mopyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/TIK Pe3yabTaT 00y4eHus .
Ma MepOnpUATHIA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NMPOTEKAHUS CKOpPOCTH
XHMHYECKHUX XHMHYECKHX
peakuuit peakuui
5 |OK 01 |CkopocTs XapakTepu3oBarh [IpakTHKO-OPUEHTUPOBAHHBIE
OK 02 |xuMuueckux BIIMSTHUE TEOPETUUECKHE 3aJJaHUS HA
peaKuu. KOHLICHTPALINU aHanu3 (akTopoB,
XUMUYECKOE pearupyronmx BIIUAIONIMX HA U3BMEHEHUE
paBHOBECHUE BEILIECTB U CKOPOCTH XMMHUYECKOU
TEMIIepaTyphl Ha peakiuu. [IpakTuko-
CKOpPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakuui Ha MPUMEHEHUE MTPUHIINATIA
Xapaktepu3oBaTb Jle-1llaTenbe miis
BIIMSHUE U3MEHEHUS |HAXOXICHUS HANPABJICHUS
KOHIICHTpAIIUU CMEILICHUS paBHOBECHUSI
BEILIECTB, PEAKIIUU XUMHUUYECKON peaKiuu 1
Cpebl U TeMIepaTyphl |[aHan3 (HaKTOpPOB,
Ha CMEILICHHE BIIMAIOLIMX HA CMEILCHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECUS
6 Xapaxkrepu30BaTh
Pa3zpnea 6. HCTHHHBIE PACTBOPHI
PacTBOpHBI ¢ 3aJTaHHBIMHU
XapaKTepUuCTUKAMM
OK 01 |ITousTue o Paznuuars uctunneie |1. 3amaum Ha NPUTOTOBJICHUE
OK 02 |pacTBOpax pacTBOpBI pacTBOpPOB.

2. IlpakTuko-
OPUEHTHUPOBAHHBIE
pacyeTHbIEC 3aJaHNS HA
JIUCIIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJACTBEHHOM
JICSITEIBbHOCTH YEJIOBEKA

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE co/iepP:KaHue (colepKaHue MPUKJIATHOTO

MOYJIs1)
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/TIK Pe3yabTaT 00y4eHus .
Ma MepOnpUATHIA
7 Paznea 7. OuenuBarsb 3amura Keiica (¢ yueTom
Xumusi B ObITY U [TIOCJICACTBUS Oynyurei
NMPOU3BOJICTBEHHOH (OLITOBOH U npogeccuoHAIbHOM
AesiTeIbHOCTH NPOU3BOJACTBEHHOH |1esiTeILHOCTH)
YyeJIoBeKA AeSITeIbHOCTH
YyeJI0BeKa ¢ MO3ULMi
JIKOJIOTHYECKOMI
0e30macHOCTH
OK 01 |Xumus B ObITY H OueHuBarpb Keiic (c yuetom Oyayteit
OK 02 |mpou3BOACTBEHHOH |MOCHEACTBUS OBITOBOM |TpOhecCHOHaTBHON
OK 04 |nearenbHOCTH Y TIPOM3BOJICTBEHHON |J1€ATEITLHOCTH)
OK 07 |uenoBeka NEATEIIbHOCTH Bo3MoXxHBIE TEMBI KEUCOB:
IIK 3.1 yesoBeka ¢ mo3unuid |1, HoBeiimme maTepuaisl s
JKOJIOTUYECKON CBApOYHOTO MTPOU3BOJICTBA
0€30IacHOCTH 2. bynyue matepuaisl Jis

CBApOYHOI'0 IIPONU3BOJACTBA.
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