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PACCMOTPEHO COT'JTACOBAHO

Ha 3acejaHun K 3am. nupekropa no YMP
00111e00pa30BaTEIIbHBIX,

€CTECTBEHHOHAYYHBIX

Y TYMaHHUTAPHBIX TUCIUTIINH

[Iporpamma yueOnoi aucuumauabel OO/.10 Xumus paspaboTtaHa B COOTBETCTBUU C
[Ipuka3zom MunucrepcrBa obpazoBanus U Hayku P® ot 9 gexabps 2016 1. No 1568
"OO0 yTBepxkaeHUU (enepaibHOrO TOCYAApCTBEHHOIO 00pa30BaTENbHOIO CTAaHAApPTa
cpeaHero  npod)ecCHOHAIbHOTO  oOpas3oBaHus 1o  crneruaiabHoctd  23.02.07
TexHuueckoe 00CITy)KMBaHUE M PEMOHT JBUTaTeled, CHCTEM M arperaTtoB
apromoOuner" (c HM3MEHEHHSMHM U JONOJHEHUSIMHU), PEKOMEHIAUUsIMU 10
OpraHM3alMi TOJYYEHHUs CpeIHero oomero oOpa3oBaHUA B Ipenesax OCBOCHHS
o0pa3zoBaTEIbHBIX MPOTpaMM CpeIHEro MpodeCcCUOHANBHOrO oOpa3oBaHUs Ha Oasze
OCHOBHOro  00miero oOpa3oBaHusi C ydyeToM TpeOoBaHUM  (eaepaibHbIX
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJy4aeMOW CIEIUATbHOCTH WU
npodeccur cpenHero mnpodeccuoHaIbHOro 00pa3zoBaHus (mucbMo JlemaprameHTa
roCyJapCTBEHHONW TOJUTUKK B cdepe mnoAroroBku padouumx kaapoB u IO
Muno6paayku Poccum ot 17.03.2015 Ne 06-259), Ha ocHoBanmm I[IpumepHOi
paboueil  mporpamMMbl  00II€O0pa30BATENbHON  AUCHUIUIMHBI  «XUMHS» IS
npoecCHOHANIBHBIX 00pa30BaTENIbHBIX OpraHu3anui, pazpadorannon OI'OY JI1O
«MHcTuTyT pasButHs NpodeccuoHaIbHOro oOpa3oBaHus» (0a30BbI  YpOBEHD,
BapuanT 1) (mporokon Nel3 ot 29.09.2022).
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI «XUMUSI»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpo(ecCHOHATbHOI
00pa3oBaTe/IbHOI MPOrPAMMBI

OO61eo0pazoBaTebHas AUCHUIUIMHA « XUMUSD) U3y4daeTcs Ha 0a30BOM ypOBHE B
oO1reo0pa3oBaTeIbHOM IIMKIJIE YYeOHOro TIUIaHa OCHOBHOM mpodeccuoHaNbHON
oOpazoBaTeIbHON IpOrpaMMBbl CIECIIMATBHOCTH 23.02.07 «Texauueckoe
oOCTy’>)KMUBaHUE W PEMOHT JIBUTATEJICH, CHCTEM M arperaToB aBTOMOOWIICI.

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIsIET 72 4aca,
U3 KOTOphIX 58 waca — 0a30BbI MOayih (6 pa3aenoB) u 12 4acoB — MPUKIAAHOU
Moaynb (1 paszzgen), BKIIIOYAIOMIMNA MPAKTUKO-OPUEHTUPOBAHHOE  COJEpPKaHUE
CHeIUaIbHOCTH, 2 Yyaca — Tu(pepeHIIpOBaHHbIN 3a4eT.

[IpuknagHo MoayJib BKJIO4aeT oOAuWH  pasnen. Pasgen 7  «Xumud
MIPOU3BOJICTBEHHOM JESATEIbHOCTH YEJIOBEKa» pPEANN3yeTcsd Ha MarTepualie Keilcos,
CBA3aHHBIX C DKOJOTMYECKOM O€30IacHOCTBRIO M OIECHKOM  IIOCJIEACTBHU
MPOU3BOJICTBEHHON JIESITEIILHOCTH, MO OTpaciau Oyaymeid npodeccuoHambHOM
JEATEIIbBHOCTH O0y4aroIIuXCs.

[leppon  oOyueHus W  pacmpeleiieHue IO  CeMecTpaM  OIpeAelseT
oOpa3oBarenbHas OpraHU3alys CaMOCTOSTENIBHO, C YYETOM JIOTUKH (DOpMUPOBaHUS
NPEAMETHBIX  pe3yJbTaTOB, OOMMX U  NpO(ECCHOHATBHBIX  KOMIIETEHIIUH,
MEXIPEIMETHBIX CBSI3€M C JAPYTMMH JUCHUIUIMHAMHU 00IIe00pa3oBaTeIbHOTO U
o01ienpodhecCHOHAIBLHOTO IUKJIOB YU€OHOTO TJI1aHa.

1.2. lleqiu ¥ uIaHMpyeMble pe3yabTaThl 0CBOCHHUS JUCHMIIUHbBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

DOpMHUPOBAHUE Yy CTYJIEHTOB IIPEICTABJICHUS O XUMHYECKOW COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA KaK OCHOBBI PUHSTHUS PEIICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO NTOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUN B OKPYKAIOUIEH CpeZe, LENOCTHOW HAyYHOM KapTHUHBI MUDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHMYECKUX W OPTaHMYECKHX
BCII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pPE3YJIbTAThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCIEPUMEHTANIbHBIX ~ MCCJIEAOBAHUNA ¢  COOMIOJIGHHMEM TpaBUJl  OE€30I1acCHOro
oOpallieHusl ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHUS HCIOJIb30BaTh MH(MOpPMAIUI0O XUMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATEITLHOCTH U
XUMHUYECKUX PUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHMMAHKWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKd U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COI[UAIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Kon u I[lnannpyemMble pe3yabTaThl OCBOCHHS JUCIHUIIMHBI

HAUMeHOBaHHe

q)OPMpreMH\,X O6mue’ JIuCunIIMHAPHbIE

KOMIIeTeHII U

OK 01. B yacTu TPYyA0BOro BOCIMTAHUA: - BJIaQJAE€Th CUCTEMOM XHUMHYECKMX 3HAHUW, KOTOpas BKJIIOYACT:

Bri6upars - TOTOBHOCTb K TpYyAY, OCO3HAHHE ILIEHHOCTH | OCHOBOIIOJATAOIIME IMOHATUS (XMMUYECKUN 3JEMEHT, aTOM, 3JEKTPOHHAas

CHoco0bI MacTepcTBa, TPy 10Ir00ue; 000s104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  aKTHUBHOW  JESTEIBbHOCTU | BAJIEGHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCICHMS, XUMHYECKas

po(ecCHOHANBH | TEXHOJIOTHUECKOM u COLIMAJILHOM | CBSI3b, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIM 00beM, YIIEpOAHBINA CKeJeT,

O IeATEIbHOCTH | HAIIPABJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, | PyHKLIMOHANIbHAS TPy, pajuKall, ©30MEpus, U30MEPbl, TOMOJIOTHYECKUI

OPUMEHUTEIBHO | IUIAHUPOBATh W CAMOCTOSITENIBHO  BBINOJHSATH | PSA, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPIKAIIUE COSAMHEHNUS,

K Pa3JInuHbIM TaKyIo JCSITEIIbHOCTD; OMOJIOTUYECKH aKTHBHBIE BeHIecTBa (YIJEBOIBI, JKUPBI, OCIKH), MOHOMED,

KOHTEKCTaM - UHTEpeC K pa3IMYHBIM chepam | momumep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYNSPHBIE COEIUHEHUS,
pohecCuOHAIBHON JeSTENbHOCTH, KPUCTAJUTMYECKasi PEIIeTKa, THUIbl XUMHYECKUX peaKIui (OKHCIUTEIbHO-
OBilaleHHe YHHMBEPCAJBHBIMH  Y4YeOHBIMH | BOCCTAHOBUTENBHBIE, 9K30-U YHAOTEPMHUUECKUE, PeaKIIMi HOHHOTO 0OMEeHa),

NMO3HABATEJbHBIMHM JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMOCTOSITEIIBHO (dhopMynupoBartb u
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBI NpPU3HAK WIIHU
OCHOBAaHHA Jid CpaBHCHMHA, Knaccn@nxaunn nu
00001IeHHS;

- ONpenemnsiTh IENH JIeATEeTHLHOCTH,
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;

3a/1aBaTh

pacTBOp, JIEKTPOJUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs JUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIIMHN, XUMHUECKOE
paBHOBECHE), TEOpPUM M 3aKOHBI (TEOpUsS XHUMHUYECKOTO CTPOEHUs
oprannueckux BeniectB A.M. byriepoBa, Teopusl 3IE€KTPOIUTHYECKON
aucconuanuu, nepuoaudeckuid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOJIOTHMYECKHE
CBEJIEHUS O CBOMCTBAaxX, COCTaBe, MOJIy4EHUH M O€3011aCHOM HCIOJIb30BAHUU
BOXHEHIIMX HEOPraHMYeCKMX W OpPraHWYEeCKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBIABJIATH XapaKTEpHblE NPU3HAKM M B3aUMOCBS3b H3YUYEHHBIX

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

ANCUUNANHOMN

2 IncumMnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI




- BBISIBJISIT 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBICHUSX;

-  BHOCHUTb KOPPEKTHUBBI B  JIE€ATECIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OIICHUBATh PUCKH MOCJIEACTBUMN AEATEILHOCTH;

- pa3BUBaTh KpPEATUBHOE MBILIUICHUE MPHU
PEIICHUH )KU3HEHHBIX MPpo0JieM

0) 0a30BbIe HCCIEeA0BaTEeILCKUE TelHCTBHA:

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

- BBISABISITh NPUYMHHO-CIIC/ICTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3aJlayy, BBIJIBUTATh THUIIOTE3Y
€e  peIIeHMs, HaXOAUTh AapPryMEHThl  JJIs
JIOKa3aTeJIbCTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

- aQHAJM3UPOBATH MOJIYYEHHBIE B XOJI€ PEIICHUS
3a/1a4ud pe3yJIbTaThl, KPUTUYECKU OIICHUBATh MX
JIOCTOBEPHOCTh, TMPOTHO3HPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETb NIEPEHOCUTH 3HAHUS B [TO3HABATEIIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIHHOCTH;

- yYMETb HWHTETPUPOBATh 3HAHUS M3 pPa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIABUTAaTh HOBEIC  HJICH,
OPUTHMHAJILHBIE TIOJIXOJIbI M PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

npeajiaratb

MOHSTHH, IPUMEHATH COOTBETCTBYIOLIME ITOHATHUS IIPU ONIMCAHUM CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX INPEBPALLECHUN;

BBISIBJIATH ~ B3aWMOCBSI3b  XUMUYECKMX 3HAHMM C  MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX MMTPECAMCTOB,

- yMETh HCIOJb30BATh HAWUMEHOBAHUS  XMMHYECKUX  COCOUHEHUU
MEKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHM U

TpPUBHUAJIbHBIC HA3BaHUS BAKHEHIINX BEHIECTB (ITUIJICH, alleTHIICH, TJIMIEPUH,
denon, dQopmanbaerun, yKCyCHas KHCIOTa, TJHIMH, YrapHbBIA Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raleHas U3BeCTb, HEraleHas U3BECTb, TUThEBas
colla U JPYIHuxX), COCTaBIATH (OPMYJIbI HEOPraHMYECKUX M OPraHMYeCKHUX
BEIIECTB, YPAaBHEHHMSI XUMUYECKUX pEaKIUd, OOBICHATH HX CMBICT;
MOJITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOUIMMU HKCIIEPUMEHTAMH U 3alMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKuuii;

- YMETh YCTAHABJIMBATh IPUHAJJIEKHOCTh H3YUYECHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEIIECTB K ONPEJIEICHHBIM KjaccaM U IpyNIaM COEIWHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAKHEWILIME CBOMCTBA; OMNPENEIATh BUIBI
XUMHUYECKHX CBA3€H (KOBaJEHTHAsl, UOHHAsl, METAUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUINYECKUX PEIIETOK BEIIECTB; KIacCU()UIUPOBATh XUMHUECKUE
peaxkuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHMHYECKOM  COCTaBISIOLIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUM SIBJICHHUM
Opuposl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAUMOM Ul pelIeHus] MPaKTUYECKUX
3aJjady ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/10POBBIO U
MPUPOAHON CpeliE;

- yMeThb MPOBOJIUTH pacueThl MO XMMUYECKMM (opMysiaM MU ypaBHEHHSIM
XUMHYECKMX  peakuuid ¢  HCMNOIb30BaHUEM  (U3HUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE yCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTEMHbIE XMMMUYECKHE 3HAHWS AJIs NPUHATHS PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOKCKa, aHaIHn3a
u
MHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BIC TEXHOJIOTHH
JUTSI BBITIOJTHEHUS
3a1a4
npodeCCHOHAIIbH
Ol AeATENbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

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

- COBEPIIEHCTBOBAHHUE SI3IKOBOM M YHUTATEIIbCKOM
KYJbTYpPbI KaK CPEACTBA B3aMMOJEHUCTBUS MEXY
JIOJIBMH U TTIO3HAHUS MUDPA;

- OCO3HAHUE LIEHHOCTU HAy4YHOH JeATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh ~ MPOCKTHYIO U
HCCJIEIOBATEIBCKYIO JESITEIbHOCTD
WHJUBUIyQJILHO U B TPYIIIIE;

OBiaseHue yHUBEPCAJIbHBIMH  Y4eOHBIMH

MO3HABATEJIbHBIMU J1€HCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIaJICTb HaBbIKaMU ITOJIYUCHUA HH(bOpMaIII/II/I nu3
HMCTOYHMKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYIIECTBIISATh MOMCK, aHAJIU3, CUCTEMATHU3ALNIO
U UMHTEpHpeTanvio WHOOpPMALUUA Pa3THMYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- co37aBaTh TEKCTHl B Pa3NUYHBIX (opmarax c
y4eTOM Ha3HauyeHus HHQOpMalUM U LEeNeBOU
ayJIMTOpUHU, BBIOMpas ONTUMAIbHYIO (opmy
NpEaACTaBJICHUA U BU3yaJIM3allhuU,

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popMmaIuu, ee COOTBETCTBHE IPABOBHIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- WCIOJI30BaTh CPEJACTBA MH(POPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B pEUICHUU

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

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  SKCHEPUMEHT
(mpeBpallleHusT OpPraHWYeCKUX BEUIECTB IIPM HArpeBaHUU, IIOJTY4YEHHE
STUJICHA U U3YYCHHME €ro CBOMCTB, Kau€CTBEHHbIC PEaKLUU Ha aJbJCTUAbI,
KpaxMajl, YKCYCHYIO KHCIIOTY; JeHarypauus O€JIKOB IIpM HarpeBaHUH,
LBETHbIE pEaKkUMu OCJIKOB; MPOBOAUTh pPEAKIMH HMOHHOIO OOMeHa,
OTIpeNeNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIUU Ha CyJb(ar-,
KapOOHAaT- M  XJOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHMs;  pelaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Metamisl" u "Hemeramns") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IIaCHOCTU IIpU OOpallleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEICTABIATH PE3yIbTATHI
XMUMHUYECKOI'0 SKCIIEpUMEHTa B (hopMe 3alKCH YPAaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ pOpMYyIHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMUYECKYIO0 HH(POPMALIMIO, MTOIY4YaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJAJCThb OCHOBHBIMH METOJAaMM HAy4YHOIO II03HAaHMs BEIIECTB U

XUMUYECKUX  sIBJeHUM  (HAOMIOACHUE,  U3MEpEHHUe, 3KCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (PopMysiamM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHYUH,

XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpManbHbIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHE 3HAHUS I MPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




0€30IIaCHOCTH, THUTHUEHBI, pPeCcypcocOepeKeHus,
NPaBOBBIX W JTUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€30MacCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMMOJICHICTBOB
aTh U paboTaTh B
KOJUJIEKTHUBE U
KOMaHie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM W COUMAIBHOU
JIeATEIbHOCTH;

OBanagenue YHHUBeEpPCAJIbHbIMHU
KOMMYHUKATHBHBIMH J1eHCTBUAMM:

0) coBMeCTHAas1 1eSITeJIbHOCTb!

- TOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- OPUHUMATh LIETM COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBaTh W KOOPAMHUPOBATH JEHUCTBUSA
[0 €€ JOCTHUKEHHUIO: COCTABIIATH IUIAH JIEWCTBUM,
pacnpenenars poJIM € YYETOM  MHEHHI
Y4aCTHUKOB OOCYKIaTh PE3yIbTaThl COBMECTHOU
paboThI;

- KOOpJIWHUPOBAaTH M BBHINOIHATH paboOTy B
YCIIOBUSIX peanbHOro, BUPTYJILHOTO u
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYUIECTBJIATH MO3WTHUBHOE CTPATETMYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYyalUsAX, MPOSIBIATH

TBOPYECTBO u BOOOpakeHue, OBbITh
UHHUIIAATHBHBIM

OBananenue YHHBEPCAJIbHBIMHA
peryJsiTHBHbIMH 1eiCTBUSIMM:

') NPUHSTHE ce0si U APYTUX JIIO/Aeii:

- TpPUHUMATh MOTHMBBI M apPryMEHTBl JPYTUX

- YyMeTb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUU, IIOJTY4YEHHE
ATUJICHA U U3YUYCHHME €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMmall, YKCYCHYIO KHCJIOTYy; JeHaTypalus O€JIKOB IIpH HarpeBaHUH,
[[BETHbIE pEakUHUu OCJIKOB; MPOBOAUTh pEAaKIMM HOHHOIO OOMeEHa,
OIPEEIATh CPeAy BOAHBIX PAaCTBOPOB, KAUECTBEHHBIE peaKlUU Ha cyibdar-,
KapOOHAaT- M  XJIOPUA-aHMOHBI, Ha  KAaTHOH  aMMOHMs;  pelaTh
AKCIIEpUMEHTaJbHbIE 3ahauu 1o Temam "Meramisl" u "Hemeramibsl") B
COOTBETCTBUM C IpPAaBWJIAMU TEXHUKU OE30MACHOCTH IpPH OOpAIIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEICTABIATH PE3YIbTATHI
XMMHUYECKOI0 SKCIIEPUMEHTa B (hopMe 3alKCH YPAaBHEHUH COOTBETCTBYIOIINX
peaxiuii 1 GopMyJIUpPOBaTH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB




JIIOJICH NP aHAJIU3€e PE3yJIbTaTOB JICATCIILHOCTH,
- MPU3HABATH CBOE MPABO W MPABO APYTUX JFOACH
Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07. B o00Js1acTH 3K0J10IrM49€CKOr0 BOCIIUTAHUS: - chopMupoBaTh TpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLICH
CopeiicTBoBaTh | - CPOPMHUPOBAHHOCTH IKOJOTHUECKOW KYJbTYpBbI, | €CTECTBEHHOHAyUYHOW KAapTHHBI MHpPA, POJIM XUMHUU B IO3HAHUHU SIBJICHUH
COXpaHEHUIO NOHWMAaHHE BIUSHHS COIMATbHO-DKOHOMUYECKHX | IPUPOJBI, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
OKpYyXKarouieu IPOLIECCOB HA  COCTOSHUE HOPUPOAHON ¥ | (YHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOAMMOM Ul PELIeHUs] MPAaKTHYECKUX
Cpenbl, COLMAIBHOM CpeIbl, OCO3HAHWE TIIO0ATBHOTO | 3374 M JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/J0POBBIO H
pecypcocOepexe | XapakTepa 9KOJOTHYECKUX MpodiieMm; IIPUPOJIHON Cpee;
HUIO, IPUMEHSATH | - TUIAHUPOBAHHE M OCYLIECTBJICHHE ICWCTBUH B | - yMETh COONIIOJATh MpaBUIIa HKOJOTHYECKHU IEIecO00pa3HOro MOBEICHHS B
3HaHUsA 00 OKpY’Kalollel cpelle Ha OCHOBE 3HaHMs Iieneil | ObITY UM TPYJIOBOM AEATENILHOCTH B IIENSX COXPAHEHUS CBOETO 370pPOBbs U
W3MEHEHUU YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA; OKpY’KaIOIIeW NPHUPOAHON CpEAbl; YUUTBIBATH OIIACHOCTH BO3ACUCTBUS Ha
KJIUMara, AKTUBHOE HEINPHUATHE ICUCTBUM, IPHUHOCSIIUX | )KUBBIE OPraHU3MBl ONPEAEICHHBIX BELIECTB, ITOHMMAas CMBICI I1OKa3aTels
NPUHIATIBI BpEJl OKPYXKAIOIIEH CpeJIE; MPEAEIbHON TOMYCTUMOW KOHUEHTPALUU
OepeKIMBOro - yYMEHHE NPOTHO3UPOBATH HEOJArONpPUSATHbIC
NPOU3BOJCTBA, 9KOJIOTUYECKUE MOCIEACTBUS PEAIPUHUMAEMBIX
3¢ PeKTUBHO JEHCTBUM, IPEAOTBPALLATh UX;
JICHCTBOBATH B - pacupenue OIIbITa JIEeATENbHOCTH
YpE3BbIYANHBIX JKOJIOTUYECKOHN HAIIPaBICHHOCTH;
CUTyaIUsAX - OBJIaJICHUE HaBbIKAMHU y4eOHO-HUCCIIEI0BATEIbCKOM,

IIPOEKTHOM U COLMAIEHOMN AEATENLHOCTH.
MK 2.2. - IUIAHUPOBAHHWE U OCYIIECTBJICHHUE JEUCTBUN B | -- cHOPMUPOBATH MPEJICTAaBICHHUS: O XHUMUYECKOM  COCTaBIAIOLIEH
Ocy1ecTBisATh OKPY’KAIOIIEW Cpele Ha OCHOBE 3HAHMs LEJIEH | ECTECTBEHHOHAYYHONM KapTUHBI MHpA, POJIM XUMHUHM B IIO3HAHWM SIBICHUU
TEXHUYCCKOC YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA; OpUpoAbl, B (OPMHUPOBAHMHM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
00CITyKUBaHUE aKTUBHOE HENpUATHE JCWCTBUH, NPUHOCAIMX | (QYHKIIMOHAIBLHONW IPaMOTHOCTH, HEOOXOAMMOM Ul PElIeHUs MPAKTHUYECKUX
3JIEKTPOOOOPYIO | Bpe OKPYKAIOIIEH CpeIE; 3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
BaHMs U - yYMEHHE NPOTHO3UPOBATH HEOIArONPUATHBIE | IPUPOAHON Cpere;
DJICKTPOHHBIX DKOJIOTHYECKUE MOCIEACTBUS IPEAIPUHIMAEMBIX
CUCTEM JIEHCTBUM, IPEAOTBPALLATD UX; - YMETh COOJII0IaTh MPaBUiIa FIKOJIOTUYECKHU 11e1eCO00pa3HOro MOBEACHUS B
aBTOMOOMIIEH OIIbITA JIESITEIBHOCTH | OBITY U TPYAOBOM JEATEIHHOCTH B IIEJIIX COXPAaHEHUS! CBOETO 3/10pOBbS U

- pacimpeHue
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COrJIacHO
TEXHOJIOTMYECKO
1 TOKyMEHTallUuU

9KOJIOTHYECKOU HAITpaBJICHHOCTH,
- OBJIaACHNEC HaBBIKaMH y‘Ie6H0-HCCHCHOB&TCHLCKOﬁ,
HpOGKTHOfI U COIMAIBLHOMN JesITEeIHbHOCTH.

OKpYXaroliei MPUPOAHON Cpeibl; yUUTHIBATh OACHOCTH BO3CHCTBUS Ha
JKUBBIE OpPraHU3MbI ONIPEICTICHHBIX BEIIECTB, TIOHUMAsi CMBICIT ITOKa3aTes
IpeieIbHON JOMYyCTUMOM KOHIIEHTPAIUU
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM
JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bua yueOHoii padoThI O0bem B yacax
O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHIUTITHHBI 72

B T.4. B (popMe NPaKTHYECKOH MOATOTOBKH 10
OcHoBHOe coJep:kaHue 58

BT. 4..

TEOPETHUECKOE 00yUueHune 44
NPaKTUYECKUE 3aHATHS 8
nabopaTOpPHBIE 3aHATHS 6

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepma}me

NMPHUKJIAHOT0 MOAYJIfA) 12
BT. Y..

TEOpEeTHUECKOe 00yUueHune 2
MPaKTUYECKHUE 3aHATUS 10
IpomexyTounas arrectanus (auddhepeHInpPOBaHHBIN 3aUeT) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

BT.4.B
HaumenoBanue | Copep:xaHue yueOHOro Matepuasa (0CHOBHoOe M nMpodeccuoHAJIbLHO-OPUEHTHPOBaHHOEe), | O0beM ¢dopme | Dopmupyembie
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAY./Ib YacoB | NPAKTHY. | KOMIIETEHUHH
MOArOTOBKH|
1 2 3 4 )

OcHoBHOe coaep:kanue 58
Pa3nea 1. OcHOBBI CTpOEHHUS BellecTBa 8
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB
XEMMIECKIX Teoperuueckoe o0yueHnue 4
3JIEMEHTOB U _ _
npupona CoBpemeHHas MOJieNb CTpoeHUs aToMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUYECKHUI 3JIEMEHT.
XHMU9ECKOi DOnekTpoHHass KoH(urypanus aroma. Kiaccubukanus XUMHYECKUX 3JIEMEHTOB (S-L p-, d-
CBSI3H 3JIeMeHThI). BaneHTHbIe 21eKTpoHbl. BaneHTHOCTh. DIeKTpOHHAS PUPOIa XUMUUECKON CBSA3H. 4

DAEeKTPOOTPUIIATENILHOCTh. BHUIbI XUMUYECKON CBsI3M (KOBaJCHTHAs, MOHHAs, METAJUTMUECKas,

BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
Tema 1.2. OcHoBHOE coaep:xaHue 4 OK 01
[leproanueckuii OK 02
3aKkoH M Ta0uia | TeopeTuveckoe ody4yeHue 4
J.. MenneneeBa

[Tepuonnueckas cucrema xuMmuueckux 3neMeHToB J[.M. MenaeneeBa. ®u3nyuecKkuii CMbICIT

[lepuonnueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB

XUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C

MI0JIO)KEHUEM XMMHUECKOT0 351eMeHTa B [lepuoaudeckoii cucteme. MupoBO33peHUYECKOE U 4

Hay4Hoe 3HaueHue [lepnoanueckoro 3akona /.M. Menneneea. [Ipornossr [[.11. Menneneena.

OTKpBITHE HOBBIX XMMUYECKUX 3JIEMEHTOB.
Pa3nen 2. Xumnueckue peakuu 10
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Tema 2.1. Tunel OcHOBHOe coiep:KaHue 6 OK 01
XUMHYECKHX
peakuuii Teopernyeckoe o0yuenue 4

Knaccudukanus u TUIIBI XHMUYECKUX PEAKIMNA C y4aCTHEM HEOPraHMYECKUX BEIIECTB.

CocraBiieHre ypaBHEHUN peakluii COeTMHEHUSs], pa3I0KeHus, 3aMellleHns, OOMeHa, B T.4.

peaxkuuii TOpeHus, OKUCIICHUA-BOCCTAHOBIICHUSL.

YpaBHeHUsI OKUCIeHUI-BOccTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U 4

BOCCTaHOBHUTENb. COCTaBIEHUE U YPABHUBAHNE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUi

METOJIOM 3JIEKTPOHHOTr0 Oananca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH B IPUPOJIE,

IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS 2

Pacyersl 1o ypaBHEHHMSM XUMHUYECKHX pEaKIHi C HCIOIb30BAHHEM Macchl, 00beMa 5

(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOe coiep:KkaHue 4 OK 01
DIJIEKTPOJIUTHYECKA OK 04
s cconmanus i | 1 eoOpeTHuecKoe odyyenue 2
HMOHHBII 0OMEH .

Teopust 3MeKTPOIUTHUECKON nucconranuu. VoHbl. DIeKTpOoauThl, HEIIEKTPOIUThI. Peakuuu

HoHHOro ooMeHa. CocTaBlieHHE PeakUid MOHHOTO OOMEHa MyTeM COCTAaBJIEHUS MX MOJHBIX U 5

COKpAIICHHBIX MOHHBIX ypaBHEHMH. KUCIIOTHO-OCHOBHBIE peaklMU. 3aJaHUs Ha COCTaBJIECHHE

MOHHBIX peaKuui

JlabopaTopHble 3aHATHSA 2

[IpoBenenue peaxiyii HOHHOro 0OMeHa, ONpeieleHne Cpeibl BOAHBIX PaCTBOPOB. 2
Pa3znen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKHUX BeleCTB 14
Tema 3.1. OcHoBHOE coaepkaHue 4 OK 01
Knaccudukanus, OK 02

Teopernueckoe o0yueHue 2
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HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus Heoprannueckux Bemects. [IpocTsie u
CJI0)KHbIE BellecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIbI, THIPOKCHIbL, KUCIIOTHI,
comnu). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBRA.
Kpucrammuueckue u amop¢HbIe BemecTBa. THITBI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAs, HOHHAS, METAJUTHYeCcKast). 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEILIECTBA OT
TUIIA KPUCTAJUINYECKON peIIeTKH. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTHU BEIIECTB OT BHU/IA
XUMHYECKOH CBSI3U U THIA KPUCTAILTHYECKON pemeTKu. [IpuunHbpl MHOT0OOpasusi BelecTB

HpaKaneCRne 3aHATHSA

Pemenue mnpakTHyeckux 3aJaHuil MO KiIaccU(UKalUM, HOMEHKJIATYype M XUMHYECKUM
dbopMynaM HEOPraHMYECKMX BEIIECTB PA3IMYHBIX KIAccoB (YrapHbIA ra3, yrieKHCIBIA ras,
aMMMaK, TraiieHas M3BecTb, HEralleHas H3BeCTb, IHUThEBas COJAa M JAPYI'MX): Ha3blBaTh U
COCTABIIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAICKHOCTD K KIJIACCY.

Tema 3.2. Ousuko-
XUMHUYCCKHUC
CBOMCTBA
HGOpFaHI/I‘IeCKI/IX
BEIICCTB

OcHoBHOE CoAECpPKaHUuEC

TeopeaneCKoe oﬁyqelme

Mertannsl. O6H_II/IC (1)I/I3I/I‘ICCKI/IG U XHMHYECKHE CBOMCTBAa MeTailioB. CIIOCOOBI MOJIyUCHUA.
3HaueHre METAJIOB  HEMETAJIJIOB B npupoac u XKU3HCACATCIbHOCTH YCJIOBCKAa U OPraHU3MOB.
KOppO3I/I$I MCTAJUJIOB: BUABI KOPPO3UH, CIIOCOOBI 34U ThI MCTAJUIOB OT KOPpPO3HUU

Hemerannel. Obuiye ¢puznueckue U XMMUYECKHE CBOWCTBA HeMETa/UIoB. THIIMYHBIE CBOWCTBA
HemetaiioB IV— VII rpynn. Knaccuduxanus m HOMEHKIAaTypa COEAUHEHMH HEMETaJIOB.
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, THIPOKCUIIOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEAMHEHMH, BBICUIMX OKCUJIOB U THIPOKCHJIOB

IMpakTuyeckue 3aHATHS

OK 01
OK 02
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Pemenne IMPAKTUKO-OPUCHTUPOBAHHBLIX TCOPETHYCCKUX SaHaHI/Iﬁ Ha CBOﬁCTBa, COCTaB,

noJlyyeHne M 0e30mMacHOe MCIOIb30BAHNE BAKHEHIIUX HEOPTaHMYECKUX BEIIECTB B OBITY H 2

MIPAKTUYECKON JACSITEIbHOCTH YeTIOBEeKa
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Nnentuduxanys OK 02
HEOPTaHUUECKHX JlabopaTopHble 3aHATHUS 2 OK 04
BEIIECTB

JIaboparopHas padota «neHTudukaiys HEOPraHUIECKIX BEIICCTBY.

WNnentudukanuss HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAHHEM HX (DU3UKO-XUMUYECKHX 5

CBOMCTB, XapaKTEpHbIX KaueCTBEHHbIX peakuui. KauecTBeHHBlE peakuuu Ha cyiabgart-,

KapOOHAT- U XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHUS
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 18
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms,
CTpOeHHE 1 Teoperuueckoe o0yueHue 2
HOMEHKJIATypa .

MecTo 1 3HaueHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OPTAHIHICCKHX XUMUYECKOE CTpPOEHUE Kak TMOpSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO UX
BeIecTs BAJIGHTHOCTU. (OCHOBHBIE TIOJIOXKEHUS TEOPUM XUMHUYECKOIO CTPOCHHMS OPraHUYECKUX

coenunennii A.M. BbyTtnepoBa. YriaepoaHbIil CKeJIET OPraHuYeCKOW MOJIEKYJIBI. 3aBUCHMOCTD 5

CBOMCTB BEILIECTB OT XMMHYECKOT0 CTPOEHUS MOJIeKy. M3o0MepHst 1 U30MEPBI.

[Tonstue o ¢yHkumoHanpHOM rpynne. Paaukan. IlpuHnunel kinaccudukanuy opraHuYecKUX

coequHeHN. MexayHapoJaHas HOMEHKIJIATypa W TMPHHIIMIIBI HOMEHKIATYpPhl OPraHUYecKUX

COEMHEHHIA.

IIpakTHYeckne 3aHATHSA 2

Homenxknarypa opraHnueckux COeJMHEHHH OTAEIbHBIX KJIacCOB 2
Tema 4.2. OcHoBHOe coep:kaHue 8 OK 01
CaolicTBa OK 02

Teopernueckoe o0yueHue 8
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OpTraHUYECKHUX
COCTUHEHUN

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COEIMHEHUIN OTJENbHBIX KJIacCOB (0COOEHHOCTH
KJIacCU(UKALUKA U HOMEHKIIATYPhl BHYTPH KJIacca; TOMOJIOTUYECKUH psia U obmias hopmyna;
nzoMepusi; pU3nUYecKre CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTyUEHHUS):

— IpeJelbHble YIIeBOJAOPOAbl (aJKaHbl M LUKJIOAlKaHbl). ['opeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHUKOB TEIUIAa B IPOMBILIUIEHHOCTM M ObITy. CBOHCTBA NIPHUPOIHBIX
YIJI€BOJOPOAOB, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHNE AJIKaHOB;

— HelpeAebHble (aJIKEHbI, aJKUHBI U aJIKaJMEHbl) U apOMaTU4eCKUE yIieBoaopoasl. ['openue
alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU AJISl CBAPKU U PE3KU METAJIOB

— KHUCIIOPOJICOJepIKAIINE COCTUHECHUs (CIUPTHI U (HEHOJBI, KapOOHOBBIE KUCIOTHI U IHPHI,
albJETUABl U KETOHBI, XHUPBI, YyriaeBoibl). I[IpakTHueckoe NPUMEHEHHE STUIICHIJIUKOIS,
rnunepuHa, ¢enona. [Ipumenenue Qopmanbaernaa, ameTalbIeTuAd, YKCYCHOH KHCIIOTBI
MBpbl1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT.

BoicokoMoneKysipHble COeIMHEHUS! (CUHTETUYECKUE U OMOJIOrMYeCcKU-aKTUBHBIE). MoHOMeED,
IIOJINMEP, CTPYKTypHOE 3BeHO. llonmmepunsanms 3TuaeHa Kak OCHOBHOE HAIIPaBICHHE €r0
HCIOJIb30BaHUS.

I'enernueckas CBSA3b MEXKIY KJIacCaMHM OPraHUYECKUX COEIMHEHUN

CBOIiCTBa OpPraHUYECKUX COCAMHEHHH OTICIBHBIX KJIACCOB (XMMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTyYeHUs1): TpenenbHble (aJKaHbl M IMKJIOATKAHbBI), HEMpeNeiabHbIe (QJIKEHBI, aJTKUHBI H
aJIKaJIMeHbl) U apOMaTHUYECKHE YIIIEBOJAOPOIbI, COUPTHI M (PEHOJbI, KapOOHOBBIE KUCIOTHI U
3(upsbI, aNbIeruaAbl U KETOHBI, aMUHBI 1 aMHUHOKHCIJIOTHI, BBICOKOMOJICKYJISIPHBIE COCTMHECHHUSI.
3ajaHusl Ha COCTaBJICHUE YpPABHEHUM XMMHUYECKUX pEAKIHMIl C y4acTHEM OpPraHUYEeCKUX
BEIIIECTB Ha OCHOBAHUHU UX COCTaBa U CTPOCHMS

OK 04

Tema 4.3.
Wnentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
IIPOU3BOJCTBEHHOMN

OcHoBHOE COoAEPKaAHUEC

Teopernueckoe o0yuenue

Buoopranmnueckue coequnenus. [lpumenenne u 6uonoruyeckas poiib yrieBoaos. OKHucIeHne
YTJIEBOJIOB — MUCTOUYHUK HHEPTUM KUBBIX OpraHuzMoB. OOnacTu NMpUMEHEHHUS] aMUHOKHUCIOT.
[IpeBpamenust OenkoB mnumm B opraHu3me. buonornyeckue (QyHKIMM — OENKOB.
buonornueckue @yHnkuuu xupoB. Poiab opraHnueckoil XUMHM B pelIeHU poOsieM MUIEBOM
6e3omacHOCTH

OK 01
OK 02
OK 04
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JCATCIIBHOCTH
YCIO0BCKa

Ponp oprannyeckoit XuMUU B PEIICHUH TTPOOJIEM dHEPTreTHYECKON 0€30MMacHOCTH, B pa3BUTHH
MCIUIUHBI, CO3JaHUN HOBBIX MATCPUAJIOB, HOBBIX HCTOYHUKOB SHCPIruu (aJIbTepHaTI/IBHBIC
UCTOYHUKHU dHEeprun ). OnacHOCTh BO3JCHCTBHS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BEIECTB
OTACJIBHBIX KJIaCCOB (YFJICBOILOPOIIBI, CIIMPTHI, (I)CHOJIBI, XJIOPOPraHU4YCCKUC MNPOU3BOJIHBIC,
aNbJIETUIbI U JIp.), CMBICII [TOKa3aTeNsl MPeAesIbHO TOMYCTUMOM KOHIIEHTPALlUU

JlabopaTopHble 3aHATHS

JlaboparopHas pabdota: “UneHTHUKAINS OPTAHHYECKUX COSAMHEHHUI OT/ICTBHBIX KJIAaCCOB”™
WNnentudukanuss opraHndeckux COCIUHEHUH OTAENBHBIX KJIaccoB (Ha MpHUMepe alibJeru/IoB,
KpaxMmaya, YKCyCHOM KHMCIJIOThI, O€TKOB M T.I.) C HCIIOJb30BAHUEM UX (DU3UKO-XUMUUYECKUX
CBOMCTB U XapaKTEPHBIX KAUECTBEHHBIX PEAKIIHil.

Pasnea 5.

Kunerndeckne M TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MNPOTEKAHHMA XHMHYECKHX
peakuuii

Ckopocth
XHUMHYECKHUX
pEeaKInu.
XHUMHYECKOE
paBHOBECHE

OcHOBHOe coiep:KkaHue

TeopeaneCKoe oﬁyqelme

CKkopocTh peakiiuu, €€ 3aBUCUMOCTh OT pPa3IMYHBIX (DaKTOPOB: MPUPOJIBI PEarupyromux
BEIIECTB, KOHIEHTPALMH PEArHpyrONIMX BEUIECTB, TEMIIEPATyphbl M IUIOMIAAMA PEAKIMOHHON
MOBEpXHOCTU. TeruoBele 3(PPEKThl XUMHUYECKHX peakiuil. DK30-U HIHAOTEPMUUYECKUE,
peaKkuuu.

OO6patumocTh peakiuil. XUMUYECKOe PAaBHOBECHE U €0 CMEIICHHE MO/ JEHCTBHEM Pa3TUYHbBIX
(haxkTOpOB (KOHIIEHTpAIlMsl pEareHTOB WJIM MPOJYKTOB PEaKINH, JaBJICHHUE, TeMIEparypa) s
CO3/IaHUSl ONTHMAJbHBIX YCIOBUUA NPOTEKAHUS XHUMHUYECKHX TmporeccoB. I[Ipunumun Jle
[IaTenne

OK 01
OK 02

Pa3pea 6.

PacTBopsI

[Housarue o
pacTBopax

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

PactBopenne kak ¢Qusmko-xumudeckuii mpouecc. PactBopel. CrnocoObl HPUTrOTOBICHUS

OK 01
OK 02
OK 07
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pactBopoB. PactBoprmMocTh. MaccoBasi 0yisi pacTBOPEHHOro BemiecTBa. CMBICH MOKa3aTess
IIPENEIbHO JOMYCTUMOM KOHLEHTPAlMd M €ro HCIIOJIb30BAHUE B OLIEHKE 3KOJOTMYECKOU
0€30MacHOCTH.

[IpaBuia 5KOJIOTHYECKH LIEIECOO00Pa3HOTO MOBEACHUS B OBITY W TPYAOBOM NEATEIBHOCTH B
LEISAX COXPAHEHUs CBOETO 3J0pPOBbS M OKPYXKAKOIIEW NPUPOAHOW Cpelbl; OMacCHOCTb
BO3/ICHCTBUS Ha KUBbIE OPraHU3MBbI OIIPE/ICTICHHBIX BELIECTB.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX PACUYETHBIX 3a/IaHUM Ha PacTBOPHI, UCIIOJIb3YEMBIE B
OBITOBOY W TIPOM3BOACTBEHHOM JIEATEIHLHOCTH YEJIOBEKa

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COAepPKAHUE TPUKJIATHOTO MOIYJIs1) 12 10
i OK 01
Pasznen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEIbHOCTH YeJI0BeKa 12
OK 02
OK 04
Xumus B ObITY U [OcHOBHOE cofiepKaHue 12 OK 07
IIPOU3BOJCTBEHHOMN
ACATCIIBHOCTH Teopernueckoe o0yuenune 2 K 2.2
yeJoBeKa
HoBelimme nOCTHKEHUS XMMHYECKOW HAYKW M XMMUYECKOW TEXHOJIOTMH. Poiib Xumuu B
00€CIeUeHUH DKOJOTUYECKOW, DHEPreTHYeCKOM U THUIICBOM O€30MacHOCTH, Pa3BUTHH
MenuiuHbl. [lpaBwiia TOMCKa W aHaIM3a XUMHYECKOWM WHQPOPMAIMK W3 Pa3IMYHBIX 2
UCTOYHUKOB (HAay4YHas W ydeOHO-Hay4yHas JIUTEeparypa, CPeICTBa MaccOBOM HH(pOpMAaIUH,
ceTh MHTEpHET)
IIpakTHYeckne 3aHATHSA 10 10
[louck m aHanmM3 KeMCOB O MPUMEHEHHHM XMMHYECKUX BEIIECTB M TEXHOJIOTHH C Y4Ye€TOM
Oynyuell npoQeccuoHaNbHON NEATEIbHOCTH MO TeMaM: OJIEKTPOJIUTHI B aKKyMYJSATOpPAX,
aKKyMYJIATOpHBIE OaTapeu M OKpy)Karolllas Cpena, 3arps3HSIONIME BEIIECTBA B BBIXJIOMHBIX 10
ra3ax, HOBbIC MaT€pHaJIbl B aBTOMOOMJIECTPOSHUH, TOILIMBO Oy IyIIETO.
3amura: [IpencraBneHuwe pe3yibTaToOB pelIeHUs KeiHcoB B ¢GopMe MHUHHU-TOKIaga C
Mpe3eHTalnen
IIpome:xxyTouHasi aTTecTalUs 0 TUCHUILIMHE (3a4eT) 2
Bcero: 72 10
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3. YCJIOBUS PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns peanuzauuu OporpamMMbl JAUCHUIIIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CIEIYyIOIINE CHEIHaTbHbIE IOMEIICHUS: Y4eOHBIH KaOMHET XHUMHHM W y4eOHOH
XUMHUYECKOH JTab0paTopuu.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJIEIEH  MOJIEKYJ, MOJIETH KPUCTAIUIMYECKUX  PEIICTOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX TOPOJ M MHHEpaioB, Tabnuna MeHneneeBa, yueOHble (UIBMBI, TUPPOBBIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6GopynoBanne jgadoparopuu U padoO4YUX MeCT JA0OPATOPMH: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyIbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TJIAHIIETHI 711 KaledbHbIX peakiuil, GuiabTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (HOHAPUKK, HAOOpP pPEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IITATUBBI [JI TPOOUPOK, MEPHbIC IUIUHJIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JenuTenbHbie MuuHApudeckue (50-100 wmut), cTymku c
nectukoM, (ap@opoBbie YallKH, MUHUETH, GUIBTPHl OyMaxkHble, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp ISl MOMY4YEHHUs ra3oB (WM MPOOMpPKA C Tra300TBOJHON TPYOKOiN),
JepKaTenu sl MpOOUPOK, CKISTHKU JJI XPAHEHUS PEAKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC UG,
CEeKYyHJIOMepHI (TaiiMephbl), MepHbIe poOupku (Ha 10—20 Mi1) U MepHbIe KoJIobI (25, 50,
100 u 200 mn), BoasiHast OaHsl (MM TEPMOCTAT), CTEKJISIHHBIC MAIOYKW; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mut); MHAUKATOPHBIE TIOJIOCKHU IS onpeneneHust pH
Y CTaHJAapTHAs WHJMUKATOpPHAs IIKajla; YHUBEPCAIbHBIM MHAUKATOP; NUIEeTKU Ha 1, 10,
50 mn (umu go3atopel Ha 1, 5 u 10 M), GropeTKH Il TUTPOBAHUS, MEIUIIMHCKHE
mmpuibl Ha 100-150 M7, maGopaTopHble W/WIM aHaIWTUYECKUe Bechl, pH-meTphl,
CYyHIWIBHBIN 1mKad, u Jp. 1abopaTopHOE 000pPYI0BAHUE.

3.2. UndopManmoHHOe o0ecnevYeHne peajn3auu MporpaMmmbl

OcHoBHas JuTEparTypa:

1.Epoxun FO.M. Xumus: yuebnuk.- M., 2020.

2.9OneKTpoHHBIH y4eOHMK Xumus nias mnpodeccuid €W CHeluaIbHOCTEH
TeXHU4ecKoro npoduis, M., 2021.

3.T'abpuensu O.C., OctpoymoB W.I'.. Xumus nist npodeccuii u criennanibHOCTEN
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TEXHUYECKOTO  MPOQHIIS: y4eOHUK IS CTyA. YUYPEXKACHHWHA CpPEeIH.
npod.obpazoBanus. — M., 2020.
4. Tabpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., lopodeea H.M.
[IpakTukym: yueb. mocoOue IS CTYHI. YUYpPEXKICHUW  CpPElH.
npo¢.obpazoBanus.— M., 2020.

JlonoJIHUTEIbHAS JJUTEpaTypa:
1. I'ycena, E. B. Xumus qis CI1O: yuebno-meroanueckoe nocodue / E. B. I'ycesa, M.

P. 3uranmmna, /1. Y. Kynukosa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-5-
7882-2792-4. — TekcT: 2neKTpOoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEeYHAs cUCcTEMa.

2. YUepnukosa, H. FO. Xumus B 1OCTyITHOM U3JI0KEHUU: ydeOHOE TocoOue JjIs CIio /
H. FO. YepnukoBa. — 2-e u3n., crep. — Caunkr-IletepOypr: Jlansb, 2022. — 316 c. —

ISBN 978-5-8114-9500-9. — Texkcr: anexTpoHHbii // JIaHb: 37I€KTPOHHO-
OubnuoTeuHas cucTemMa.

3. llleBuuteiaa, JI. B. Xumus: yueobnoe nmocodue / JI. B. IlleBuunbiaa, A. Y. AmapHes.
— Hoocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TexkcT:
AJIEKTPOHHBIN // JIaHb: 37IEKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

4. bnuuos, JI. H. Xumus: yueonuk ans CITIO / JI. H. baunos, U. JI. Tlepduinosa, T. B.
CoxkomnoBa. — 2-¢ m3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 ¢. — ISBN
978-5-8114-7904-7. — Texct: snekTpoHHBIA // JlaHb: 37MEKTPOHHO-OMOIMOTEUHAS
CUCTEMA.

HNHTepHeT-pecypcenl:

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

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

3.http://chemistry-chemists.com/ xypuan XuMust 1 XUMHKH

4.http://www.chemport.ru/ Xumudeckuit moprasn

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

6.http://maratakm.narod.ru/ BupTtyanpHas XumMudeckast koJa

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJINHBI

KoHTponb 1 oneHka pe3ysbTaToB 00yUYEHHUs! OCYIIECTBISETCS IIPENOAABaTENEM
B IIpollecce TMPOBEACHUS MPAKTUUYECKUX 3aHATUA U JIabDOpaTOpHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBINOJHEHUA OOYYAIONIMMUCS WHIMBHUIYAIbHBIX 3aJaHUM,
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MPOEKTOB, HcclieqoBaHUN. Pe3ynbTaThl 0OydeHHsI ONpEAeNsioT, 4TO OO0yyarouuecs
JOJDKHBI  3HATh, TIOHMMaThb W JIEMOHCTPUPOBATH IO 3aBEpPLICHUU U3yUCHUS
JTUCHUTINHBI.

st popMupoBaHUS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHS YUEOHOM
JUCHUIUIMHBL UCIONB3YETCS CHUCTEMa OLEHOYHBIX MEPONPUSATUH, MPEICTABISIONMIAS
co00l KOMIUJIEKC Y4eOHBIX MEPONPUSITHI, COTJIACOBAHHBIX C Pe3yJibTaTaMu 00y4YeHUs
u chopmynupoBaHHbsix ¢ yderom @DPI'OC COO (mpeameTHble pe3yabTaThl IO

mucuuruinae) u GI'OC CIIO.

XUMHYECKOU CBI3U

CTCIICHBIO OKHCJICHUA
XUMHUYCCKHUX
JJIEMCHTOB, UCXOs1 U3
BaJICHTHOCTH U
QJICKTPOOTPpULIATCIBHO
CTH

Monayas/Pa3nen/Te Tunbl OLIEHOYHBIX
Ne | OK/IIK ¥ Pe3yabrart 00yueHnust .
Ma MeponpUsiTHi
| | OcHOoBHOE coep:KaHue
1 ®opmyaupoBaTh
Paznen 1. OcHoBbI pMyJTIp
0a30BbIe NOHATHA U
CTPOeHMs BellecTBa
3aKOHBI XUMHH
1.1 |[OK 01 |Crpoenue atoMmoB |CoOCTaBIsATh 1. Tect «CTpoeHne aTOMOB
XUMHYECKHUX XUMHUYECKue (HOPMYIIbl [ XUMHUYECKHUX JIEMEHTOB U
3JIEMEHTOB U COCIUHCHMI B IPUPOJIa XUMHUECKOMN
pupojia COOTBETCTBHU CO CBSI3H».

2. 3agaun Ha COCTaBJICHUE
XUMU4YecKux GhopmyJi
JIBYXaTOMHBIX COCIMHEHUI
(oKCcHIOB, CyNIb(PUIOB,
TUAPUJIOB U T.11.).

3. 3aganus Ha
HCITOJIL30BAHNE XMMUUCCKOM
CUMBOJIMKH U Ha3BaHUU
COE€IUHEHUH I10
HOMEHKJIAType
MEKYHAPOIHOTO COKO3a
TEOPETUYECKOU U
MIPUKJIATHON XUMUH U
TPUBHUAJIBHBIX Ha3BaHUM JJIs
COCTAaBJICHUS XUMHUYECKNX
dbopMyJ1 TByXaTOMHBIX
coeMHEHUM (OKCHUIOB,
CyIb(HUIO0B, TUAPHIOB H T.II.)
U JPYTUX HEOPTaHUYECKUX
COCJIMHECHHUHU OTAEITBbHBIX
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MepOnpUATHIA
KJIaCCOB
1.2 |OK 01 |I[lepuoanueckuii XapakTepu3oBaTh 1. Tect «Metamnmnyeckue /
OK 02 |3akoH u TabimIa XUMHYECKHUE HEMETAJNIMYECKUE CBOMCTRBA,

J.1. MenneneeBa

3JIEMEHTHI B
COOTBETCTBHH C UX
IIOJIOKCHUEM B
MEPUOANYECKON
CHCTEME XUMHUYECKUX
anemenToB J[. M.
MenpgeneeBa

3JIEKTPOOTPUIIATEIBHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHYCCKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHHEM B
NIEPUOANYECKON CUCTEME
XUMHYECKUX demeHToB 1. 1.
Menpeneena.

2. ITpakTyeckue 3aJjaHus Ha
YCTaHOBJICHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XUMHUYECKHUX DJIEMEHTOB U
MEPUOIMNYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
2JIEMEHTOB U UX COCJIMHCHUI
B COOTBETCTBHUHU C
MOJI0KECHUEM
[Iepuoanueckoii cucteme.

3. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETUYECKUE 3a1aHUs Ha
XapaKTepHu3alnio
XUMHUYECKHUX DJIEMEHTOB:
«Metamnuueckue /
HEMETaIJIMYECKUE CBOMCTRA,
3JIEKTPOOTPUIIATEIBHOCTD U
CPOJACTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MeponpusATHA
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
MOJIOKEHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKUX DJIEMEHTOB
J.1. MenpaeneeBa»
2 Pa3znen 2. XapakTepu3oBaTh
XumMnuyeckue TUIIBI XUMHYECKUX
peakuuu peakuuiu
2.1 |OK 01 |Tunst xumuyeckux |CocTaBisaTh peakuuu |1. 3amaum Ha cocTaBlieHUE
OK 04 |peakuui COEIUHEHUS, YPaBHEHHUU PEAKIINN:
pazyioxeHus, 0OOMeHa, |— COeMHEHMUS, 3aMEIIICHUS,
3aMeIIeHHUS, pasnokeHus, 0OMeHa;
OKHUCJTUTEIHHO- — OKHUCJIUTENIbHO-
BOCCTAHOBUTEJIbHBIE  |BOCCTAHOBHUTEIIbHBIX
peaKIuu PEeaKIHii ¢ NCITOTH30BAHUEM
METO/1a SIIEKTPOHHOTO
Oananca.
2. 3a1a4M HaA pacyeT MacChl
BEIIECTBA UM 00BbEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCcCe
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIIUN
BEIIECTB; PACYETHI
Macchl (00béMa, KOJIMYeCcTBa
BEIIECTBA) TIPOYKTOB
pEeaKIMu, eCIIU OJTHO U3
BEIIECTB UMEET MTPUMECH
2.2 OnekTponutuyeckas |COCTaBIATh 1. 3agaHus Ha cocTaBieHUE
JUCCOTTHAITIS U ypaBHEHUS MOJICKYJIIPHBIX U HOHHBIX

HUOHHBIA 0OMEH

XUMUYCCKUX PEaAKITUU
MOHHOI0 oOMeHa ¢
y4aCTHEM
HEOPTaHUYCCKUX
BEIICCTB

peakiui ¢ y4acTUEM KUCIIOT,
OCHOBAHHUM M COJICH,
YCTaHOBJIEHUE U3MEHEHUS
KUCIIOTHOCTH CPEbI

2. JlJabopaTopHas pabota
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OK/IIK

Mopyas/Paznen/Te
Ma

Pe3yabTaTt 00y4yeHus

Tunol oeHOYHBIX
MepONpUATHI

"THIIBI XUMHYECKUX
peaxkumit"”

Pa3znea 3. Ctpoenue
U CBOMCTBA
HEOPraHu4eCcKUX
BelleCTB

HUccnenoBath
CTpOEeHHUE U CBOMCTBA
HEOPraHN4eCKHuX
BelIeCTB

3.1

OK 01

Knaccuduxanus,
HOMCHKJIATypa 1
CTpOEHHUE
HEOPTaHUIECKUX
BEIIECTB

Knaccuduiupoars
HEOpPTraHUYECKUE
BEIIECTBA B
COOTBETCTBHUH C HX
CTPOEHUEM

1. Tect «HoMenkiatypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOJIS U3 UX
XUMUYECKON (HOpMYITBI MU
COCTABJICHUE XUMUYECKOU
(bopMyIbl UCXOIS U3
Ha3BaHUS BELIECTBA M0
MEKTyHApOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3a1a4M Ha pacyer
MacCOBOM /10711 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHUs1) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accu(uKaIuu,
HOMEHKJIaType 1
XUMUYECKUM (popMynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKue 3aJlaHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XUMUYECKOU CBSI3U U THUTIA
KPUCTAJUIMYECKON PEIIeTKU

3.2

OK 01
OK 02

Du3nuko-XxuMHMUECKUe
CBOICTBA
HEOPraHUYECKUX

YcranaBnuBaTh
3aBUCUMOCTH (PU3HKO-
XAUMHYECKUX CBOUCTB

1. Tect «OcoOeHHOCTH
XUMHWYECKUX CBOMCTB
OKCH/IOB, KMCIOT,
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OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4yeHus

Tunsl oLIeHOYHBIX
MepONpUATHI

BCIICCTB

HEOPraHUYECKHUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a
TaKXe TUIa
KPUCTAJUINYECKON
peLIeTKH

OCHOBaHUM, aM(POTEPHBIX
TUAPOKCUJIOB U COJICH.

2. 3ajaHus Ha COCTABJICHUE
ypaBHEHUN XUMHUYECKUX
peakiuii ¢ yuactTuem
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAILJIOB,
HEMETAJUIOB U aM()OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(}OTEPHBIX TUJIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEepU3YyIOLIUX X
CBOMCTBa U CIIOCOOBI
MOJTyYEHUS.

3. IIpakTuko-
OpPHUEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHUS HA
CBOKCTBA U NOJIyYEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

N nentudukanus
HEOPTaHUYECKUX
BEILIECTB

Uccnenosats
KaueCTBECHHBIE
peakiuu
HEOPTaHUYECKUX
BCIIIECTB

1. IIpakTuko-
OPUEHTUPOBAHHBIE 3aJIaHUS
110 COCTaBJICHUIO
XMMHUYECKUX PEAKIUH C
y4aCTUEM HEOPTraHUYECKUX
BEIIIECTB, UCIIOJIB3YEMBIX JIJIS
UX UACHTU(DUKAIINH.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB”

Paznen 4. Ctpoenne
U CBOMCTBA
OPraHN4YecKuX
BelIeCTB

HUccaenoBarhb
CTPOEHHE U CBOMCTBA
OpPraHM4ecKux
BelleCTB
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MepOnpUATHIA
4.1 |OK 01 |Kmaccudukamms, Knaccudumuposare  |1. 3amannst Ha cocTaBICHUE
CTpOEHUE U OpraHu4ecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHEHU 110 TPUBUATBHOU
OpraHUYeCKuX COOTBETCTBHUH C HX WM MEXTyHapOIHOM
BEIIECTB CTpPOEHUEM CUCTEMaTUYECKON
HOMEHKJIaType.
2. 3agaHus Ha COCTaBIICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOopMyJT
OpraHUYeCKUX BEIIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3agaum Ha omNpeIeNICHHUE
npocreimen GopMyIbl
OPraHUYECKON MOJIEKYJIBL,
UCXO/ISl U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 [OK 01 |CsoiictBa YcranaBnuBaTth 1. 3aganus Ha cocTaBiIeHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PU3HUKO- |YPABHEHHM XUMUYECKHUX
OK 04 |coenuHeHnuii XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM

OpraHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJI

OpraHUYECKUX BEILIECTB HA
OCHOBaHHUH MX COCTaBa U
CTPOEHHUS.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKuui, WIUTOCTPUPYIOLINX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
pEaKLMI U TEHETUYECKOU
CBSI3M OPraHUYECKUX
BEIIIECTB PAa3HbIX KJIACCOB.
3. PacueTrHbie 3a1a4u 11O
YPABHEHUSIM PEAKLUN C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MepOnpUATHIA
4.3 |OK 01 |Unentudukanus HccnenoBarb 1.IIpakTuko-
OK 02 |opranmyeckux KaueCTBCHHBIC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |BemiecTB, UX peaKumrun 10 COCTABJIEHUIO
3HA4YCHHUE U OpraHUYECKUX XUMHUUYECKUX PEAKIIUN C
MIPUMCHCHUE B COeIUHEHUH y4acCTHEM OPTaHUYECKUX
OBITOBOH U OTJIENBHBIX KJIACCOB  |BEIIECTB, B T.4.
MPOU3BOJICTBEHHOMN UCIIOJIB3YEMBIX ISl UX
JIeSITEIbHOCTH uaeHTU(UKAINH B OBITY U
YyeJoBeKa MPOMBIILICHHOCTH.
2.JIabopaTopHas pabora:
“Unentudukarus
OPTaHUYECKUX COCTUHEHUN
OTIEJILHBIX KJIacCOB”
5 Pa3zpgea S. Xapaxkrepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIUYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NMPOTEeKAHMS CKOPOCTh
XHMHYECKHX XMMHYEeCKHX
peakuuit peakuui
5 |OK 01 |CkopocTh Xapaktepu3oBaTb [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xumMHuuyeckKux BJIMSIHUE TEOPETUUECKUE 3aJ]aHUs Ha
peaKkIuii. KOHIICHTpAIIMU aHanu3 (akTopoB,
XuMHuYecKoe pearupyronmx BIIMSIONINX HA H3MECHEHUE
paBHOBECHE BEIIECTB U CKOPOCTH XMMHUYECKOU

TeMIIEpaTyphl Ha
CKOPOCTh XUMHUUYECKHUX
peakiui
Xapakrepu3oBaTb
BIIUSIHAE U3MEHECHUS
KOHIICHTpAIUHU
BEIIIECTB, PEAKIINU
Cpebl U TEMIEPATYPHI
Ha CMEUICHUE
XUMHUYECKOTO
paBHOBECHS

peakuuu. [IpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
Ha [IPUMEHEHUE IIPUHLINATIA
Jle-llarenbe nus
HAaXO0KJICHUS HaAIIPaBJICHUS
CMEILICHHS PABHOBECHS
XMMHUYECKOU peakiuu 1
aHanu3 (hakTopoB,
BIIMAIOLIMX HA CMEILECHHE
XUMHYECKOTO PAaBHOBECHS
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Mopyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MepOnpUATHIA

6 XapakTepu3oBaTh
Pa3znen 6. HCTHUHHBbIE PACTBOPbI
PacTBOpsbI C 3aJJaHHBIMH

XapaKTepuCTUKAMM

OK 01 |ITousTue o Paznuuats uctuaueie |1. 3a7a4M Ha NPUTOTOBJICHUE

OK 02 |pacTBOpax PacTBOPBI pacTBOPOB.
2. [IpakTuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3a/1aHUs Ha
JUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3YEeMbIC B OBITOBOM U
MIPOU3BOJCTBEHHOM
JESITEILHOCTH YeJIOBEKA

Il | IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE CO/IEPKaAHUE (COAepP:KaHue TPUKJIATHOTO

MO/1YJIs1)

7 Pa3znen 7. OneHuBaThb 3amura Keiica (¢ yudeTom
Xumusi B ObITY U MOCJIeACTBUSA Oynyuiei
IPOM3BOJACTBEHHOH (OLITOBOM U npo¢eccuoHATbHOMN
AeATeJIbHOCTH NPOU3BOJACTBEHHON |1eSITeJIbHOCTH)

YyeJl0BeKa AeATeIbHOCTH
YeJI0BeKAa ¢ MO3UIMH
JIKOJIOTHYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITY H OuieHuBaTh Keiic (c yuerom Oyaymei
OK 02 |mpou3BOACTBEHHOM |MOCIEACTBUS OBITOBOM |TpodeccHoHaNbHOM
OK 04 |megarennHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIILHOCTH)
OK 07 |gemoBeka eI TEIILHOCTHU Bo3MoOKHBIE TEMEI KENCOB:
IIK 2.2 YeJIOBEKa C MO3UIUN  |1.2eKTPOIUTHI B
AKOJIOTMYECKOM aKKyMYyJIATOpax 2.
6e30MaCHOCTH AKKyMyJIATOpHBIE OaTtapeu U

OKpY>Karomas cpeia

3. 3arpsi3HAIOLINE BEIIESCTBA
B BBIXJIOITHBIX Ta3ax

4. HoBbele Marepuabl
aBTOMOOUJIECTPOCHUNU

5. TormuBo OymyIIeroO.

B
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