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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu 1K 3am.aupekTopa mo YMP
00111600pa30BaTeIbHBIX,

COLIMATIbHO-TYMaHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JACLIMILTNH

[Iporpamma yueOno#t mucummumabl OOJ1.10 Xumus paspaboTaHa B COOTBETCTBHUHU C
TpeOoBanusiMu  DeepaibHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CPEAHETro
obmiero oopazoBanus (yTBepKJeH nmpukazoM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepariun - ot 17.05.2012 1. Ne 413, B pelictBytouieil pemakiuu), DegepanbHOro
roCyAapCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTA CPEeIHEro MPohecCHOHaTBFHOT0 00pa30BaHU MO
cnermanbHocTd  15.02.19 Caapounoe mnpousBoiactBo (yrBepkaeH Ilpukaszom MunucTepcTBa
npocsetieHus PO ot 30 wosOpst 2023 . N 907), pekoMeHIANUAME IO OpPraHU3alMy MTOJTyYCHUS
cpeaHero odmiero oOpa3oBaHMs B IpeneiNax OCBOCHUs 00pa30BaTENBbHBIX MPOTPAMM CPEIHETO
npodecCHOHAILHOTO 0o0pa3oBaHusi Ha 0a3e OCHOBHOro oOIIero oOpa3oBaHUs C YYETOM
TpeOoBaHUH (enepaabHBIX TOCYJapCTBEHHBIX 00pa30BaTENBbHBIX CTAaHAAPTOB M MOIyYaeMOil
CHEIHAIbHOCTH CPEJHETO MPO(ECCHOHAIBHOIO 00pa30BaHus, IPUMEPHOI IpOrpaMMoil yueOHOI
TUCIUTUIMHBL ~ «XUMUsD»  UIs  Opo(ecCHOHAIBHBIX  00pa30oBaTEeNbHBIX  OpTaHH3AIHi,
pexomeHoBaHHOM ~ DenepanbHbIM TOCYJApPCTBEHHBIM  OIO/DKETHBIM ~ 00pa3oBaTebHBIM
YUPEKACHUEM JIOTIOJTHHUTEIBHOTO TPO(PEeCcCHOHANBHOTO 00pa3oBanust «WHCTUTYT pa3BUTHS
npodeccuonaibHoro obpazoBanusi» (namee — O®BI'OY O «UPIIO») B kadecTBe mpuUMEpHO
MIpOrpamMMBbl JJIs pealiu3aiii OCHOBHOM mpodeccronanbHoi o0pasoBaTenbHON nmporpamMMbl CITO
Ha 0a3e OCHOBHOro OOIIEro oOpa3oBaHUsA C MOJYYEHHEM CpeaHero ooimero oOpa3oBaHWS,
npotokos Ne 14 ot «30» Hos1Opst 2022 T.

Opraau3zanusi-pa3padoTUuK:

['ocynapctBeHHOe Or0IKeTHOE TPOodhecCHOHaTBEHOE 00pa30BaTENIbHOE YUPEIKICHHE
MockoBckoii obmactu «CeprueBo-Ilocaackuit KommemK»

ABTOp-pa3zpabOTUHK:

Cununpina U.H. - npenogaBarens ['BIIOY MO «Ceprueso-Ilocanckuit koimemx»
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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
o01eo0pa3oBaTeIbHOM LUKIE Yy4eOHOro IIlaHa OCHOBHOW MpOQecCHOHATbHON
o0pa3oBaTeILHOM MPOTPpaMMBI CrieIuaIbHOCTH 15.02.19 « CBapoyHOE MPOU3BOICTBOY.

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIsIET 72 4aca,
13 KOTOPBIX 58 yaca — 6a30BbIi MOYJIb (6 pa3nenoB) u 12 yacoB — MpUKJIATHON MOTYJIb
(1 paznen), BKIIOYAIOMIMKI MPAKTUKO-OPUEHTUPOBAHHOE COJICPKAHUE CIEIUATBHOCTH,
2 qaca — quddepeHIIMpOBaHHbBIN 3a4eT.

[IpuknagHo MOAynb  BKIKOYaeT oOAWH  pasgen. Paspgen 7 «Xumwus
IIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa» pealu3yeTcsi Ha Marepuaye Keicos,
CBA3aHHBIX C DKOJOTMYECKOM O€30IacHOCTBRI0 M OIECHKOM  IIOCJIEACTBHU
MPOU3BOJACTBEHHOM JIESITEIBHOCTH, MO OTpaciu Oyayumed npodeccuoHaIbHOU
JEATETLHOCTH 00YYaIOIIUXCSl.

[Tepuoa 0OyueHus u pacupeieneHrue o ceMecTpaM oIpeesseT o0pa3oBaTesibHas
OpraHu3alus CaMOCTOSITEIbHO, C YYETOM JIOTUKH (OPMHUPOBAHUS TPEIMETHBIX
pe3yJbTaTOB, OOIIKX U MPOPECCUOHATBLHBIX KOMIIETEHIIUNA, MEKITPEAMETHBIX CBSI3EH C
JPYTUMU IUCUUTIIMHAMU 00111e00pa30BaTeIbHOr0 U 001Ienpo(hecCHOHaIbHOTO IUKIIOB
y4eOHOTO IJIaHa.

1.2. Ilesin ¥ nuIaHMpPYeMble Pe3yJabTAaThl 0CBOCHUS JUCHUILIUHbBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XHWMHUYECKOM COCTAaBIIAIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA KaK OCHOBBI PUHSTHUS PEUICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUsX, OTBETCTBEHHOTO MTOBE/ICHUS B IPUPOJIHON Cpe/ie.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHUYECKUX U OPraHUYECKUX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pe3yJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCTIEPUMEHTAJIbHBIX UCCIIEIOBAaHUM C COOTI0ICHUEM MPaBUJI 0€30IaCHOTO 00paIeHUs
C BEIIECTBAMH U JJA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIMI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHHUKOB;



5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUSI CBOCH NEATEIbHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIECCOB,;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTIDKCHHH XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIS1 pa3BUTHS COITMABHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yibTaThl 0CBOeHHS 0011e00pa30BaTeIbHON JUCHHMILINHBI B c00TBeTcTBUM ¢ PI'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 3HAHUH, KOTOpas  BKIOYAeT:
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, AJIEKTPOOTPHULATENILHOCTh, CTEHECHb OKHCICHHS, XUMHUYECKas
npodeccCHoHaNIbH | TEXHOJIOTHYECKON u COIIMAJIBHOM | CBS3b, MOJIb, MOJISIpHAs Macca, MOJIIPHBIA OOBEM, YTIIEPOIHBIA CKEJeT,
Oii ICATENHHOCTH | HAlIPAaBJICHHOCTH, CIIOCOOHOCTh HMHHUILMUPOBATh, | QyHKIMOHAIBHAS TPYNIa, paauKall, H30MEpHUs, H30MEPbI, TOMOJOTHUECKUI
NPUMEHUTEIBHO | TUIAHUPOBAaTb M CaMOCTOSITEIBHO BBINOJHATH | PSijl, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA- U a30TCOIEPKALINE COCTHHEHHS,
K Pa3JIMYHBIM TaKyIo JIeSTeIbHOCTB; OMOJIOTUYECKH aKTHBHBIE BeUIeCTBA (YIJIEBOIBI, JKUPBI, OEIKH), MOHOMED,
KOHTEKCTaM - MHTEpEeC K Pa3ITUYHBIM cepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE — COCAMHEHUS,
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, paccMaTpUBaTh €€
BCECTOPOHHE;

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

- ONpenemnsiTh IENN JIeATEeITHLHOCTH,
napameTpbl U KpUTEPUU UX TOCTHKEHUS;

3a/1aBaTh

PacTBOp, AJIEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTHYECKAs AUCCOIHALIMS,
OKHCJIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON PEAKIMH, XUMHUECKOE
paBHOBECHE), TEOpPUM U 3aKOHBl (T€OpUs XUMHUYECKOTO CTPOEHUs
opranuueckux BemectB A.M. bytiepoBa, Teopus 3I€KTPOIUTHYECKON
aucconuanuu, nepuogudeckuii 3akod .M. MenneneeBa, 3aKOH COXpaHEHHs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (PaKTOJOTHMUECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBE, MOJyUYECHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEUIIMX HEOPraHMYECKUX M OPraHMYeCKUX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPHU3HAKM M B3aMMOCBA3b 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




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

- BBISABISITh NPUYMHHO-CIIC/ICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a]]a4y, BbIJIBUTATh TUIIOTE3Y €€
petieHus, HaXOJIUTh 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 IO3HABATEIBHYIO 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 CCTCCTBCHHOHAYYHbBIX TPCIAMETOB,

- yYMeTb HCIOJb30BATh HAMNMEHOBAHUS XHUMHYECKUX  COEIUHEHUU
MEXKIYHAPOAHOIO COKO3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U

TpUBHAJIbHBIC HA3BAHUS BXHEHININX BEIIECTB (ITUIICH, alleTUIICH, TJIUIEPUH,
denon, dQopmanbaerun, YKCyCHas KHCIOTa, TJWIHMH, YTapHBIA Tas,
YIJIEKUCIIBIM Ta3, aMMUaK, raieHas U3BeCTb, HETrallleHas U3BECThb, TUThEBAS
coJla U APYTUX), COCTaBIATh (POPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB, YPAaBHEHHsS] XHUMUYECKUX pEaKUud, OOBICHATH MX CMBICT;
MIOITBEPK/1aTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHHM XUMHUYECKUX
pEaKLHnii;

- YMETh YCTaHaBJIMBATh IMPUHAJICKHOCTh H3YUYEHHBIX HEOPraHUYECKHX HU
OpPraHMYECKUX BEILECTB K ONPEEICHHBIM KJlaccaM U IpyMNIaM COEIMHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAKHEWILHME CBOMCTBA; OMNPEAENATb BUJIbI
XUMHUYECKHUX CBs3eH (KOBaJE€HTHAas, WOHHAs, METa/NINYecKasi, BOJOPOIHAsA),
THUIBI KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KIacCu()UIUPOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLIECH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUMN
OpUPOAbl, B (QOPMHUPOBAHUHU MBIIUICHUS U KYyJIbTypbl JHUYHOCTH, €€
(YHKIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM Ui peleHus] MPaKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CpeJE;

- yMeTb MpPOBOJUTH pacyeThl MO XMMHUYECKHUM (opMysiaM M YpaBHEHUSIM
XUMHYECKUX  peakuuid ¢  HCIONb30BaHMEM  (U3MYECKUX  BEJIHYMH,
XapaKTepU3yIOIIMX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpMaslbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs IS NPHUHATHS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




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 CPEACTBA B3aMMOJEHUCTBUS MEXY
JIOJIBMH U TTIO3HAHUS MUDPA;

- OCO3HAHUE LIEHHOCTU HAy4YHOH JEATEIbHOCTH,

TOTOBHOCTb  OCYIICCTBJISITh ~ TMPOCKTHYIO 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 TOUCK, aHAJIN3, CACTEMATU3ALIUIO 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;

- OLIEHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTb
uH(pOpMallii, €€ COOTBETCTBUE IIPABOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- HCIMOJB30BaTh CPeACTBA MH(GOPMAIMOHHBIX H
KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B pPELIEHUU

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

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUUECKUI SKCIIEPUMEHT (IIPEBpaLLCHHS
OpPraHMYECKUX BELIECTB IIPU HArPEBaHUU, MIOJIYUEHHUE ITUIIEHA U U3YUYEHHE €TO
CBOWCTB, KAaUECTBEHHBbIC pEaKUUM Ha aJbJETMIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JACHaTypamnus OCJIKOB IPH HAarpEBaHHH, I[BETHBIC PEAKIUU OEJIKOB;
IIPOBOJIUTH PEAKIIMM HOHHOT'O 0OMEHA, ONPENENsITh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHBIC pEakUuu Ha Cyibdar-, KapOOHAT- M XJIOPHUI-aHUOHBI, Ha
KaTMOH aMMOHUS; PEIIATh SKCIEPUMEHTANIbHBIE 3a7a4 110 TemaMm "Metamibl"
u "Hemeramisl'") B COOTBETCTBUU C MPABWJIAMHU TEXHHUKH O€30MaCHOCTH MPH
oOpallleHNH ¢ BellecTBaMH U JIaOOPaTOPHBIM 000pYI0BaHUEM; IIPECTABIATh
pe3yabTaThl XMMHYECKOTO SKCIIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIMX PEAKIMi U (HOpMYyIUpOBaTh BHIBOJBI HAa OCHOBE 3THUX
pe3yJIbTaToB;

- YMETh aHAJIU3UPOBATh XUMUYECKYIO0 HHPOPMALIUIO, TOIYYaeMYI0 U3 pa3sHbIX
HCTOYHUKOB (CpeACTB MaccoBOM nHpopmanuu, cetb IHTepHET U Apyrue);

- BJIaJIeTh OCHOBHBIMM METO/IaM{ HAyYHOI'O [T0O3HAHHUS BELLIECTB U XUMUYECKUX
sIBJICHUH (HaOJI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- yMeTb IpPOBOJAUTH pacueTsl MO XMMHUYECKMM (opMylaM M ypaBHEHHIM
XAMAYECKHX PEAaKIUH C  WCIONb30BaHUEM  (PU3UYECKUX  BEIUYHUH,
XapaKTepU3yIOIIMX BEIIeCTBA C KOJMUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMMYECKHE 3HAHMS IS NPHUHIATHUS PELICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




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

- 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 WU COLHUAIBHOMN
JIeATEIbHOCTH;

OBanagenue YHHBeEpPCAJIbHbIMU
KOMMYHUKATHBHBIMH J1eHCTBUAMM:

0) coBMeCTHAas1 1eSITeJIbHOCTb!

- TOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- OPUHUMATh LIETM COBMECTHOM JEATEIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICUCTBHS 11O
€€ JOCTMIKECHMIO: COCTABJIATH IUIAH JIEWCTBUM,
pacnpenenarb poJM € YYETOM  MHEHHI
Y4aCTHUKOB OOCYKIaTh PE3yNbTaThl COBMECTHOU
paboThI;

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

- OCYUIECTBJIATH TMO3WTHUBHOE 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 HArPEBaHU U, TIOJYyUEHUE ITUIIEHA U U3YUEHHE €T0
CBOWCTB, KAayeCTBEHHbIC pEaKUUM Ha aJbJETHIbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JA€HaTypalus OEJKOB IPU HArpeBaHWM, L{BETHbIE PEAKIUU OEIKOB;
IIPOBOJIUTH PEAKIIMK HOHHOT'O 0OMEHa, ONIpeIeNATh CPely BOJAHBIX paCTBOPOB,
KayeCTBEHHBIC pEaKIUu Ha Cyibdar-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTMOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "Meraisl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOpHBIM 000pYy10BaHNUEM; IPECTABIATh
pe3yabTaThl XMMHYECKOTO OKCIIepHUMEHTa B (opMe 3almuch ypaBHEHUH
COOTBETCTBYIOIMX PEAKIMA U (HOpMYyIUpOBaTh BHIBOJBI HAa OCHOBE 3THUX
pe3yIbTaTOB




- TNPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTHUX
JOJIeH TIPU aHAJIM3€ PE3yJIbTaTOB JAEATEIbHOCTH;
- IpU3HABaTh CBOE IIPABO U MPABO APYTHX JIFOACH
Ha OIIMOKM;

- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP 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 001acTH 3K0J10rM4€CKOr0 BOCIIUTAHUSA:

- ¢(hOPMUPOBAHHOCTH SKOJIOTUYECKOH KYJIbTYPBI,
NIOHMMAHHUE BIIUSHUS COLIMAIBHO-KOHOMHYECKHUX
IIPOLIECCOB ~ HA  COCTOSIHUE  NIPUPOAHOH U
COLMAJIIBHOM Cpefbl, OCO3HAHUE IJ100AIBLHOIO
XapakTepa 3KOJOTHYECKUX MPOoOIIeM;

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

AKTHUBHOE HENPUATHE JCHUCTBUN, IPUHOCSIIINAX
BpEXl OKpYXKaroLIeH cpene;

- yYMEHHE NPOrHO3HpPOBaTh HEOJArONpUSITHHIE
DKOJIOTHUECKUE MOCIIEICTBUS NPEAIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paciiipeHue OIbITa
DKOJIOTUYECKOM HaAIIPaBJICHHOCTH;
- OBJ1IaACHHUC HaBbIKaMH y‘le6H0-HCCJ’Ie}IOBaTeJ’ILCKOﬁ,
IMPOCKTHOU U COLIMATIBHOU JCATCIIBHOCTU.
IUIAHUPOBAHUE M OCYILIECTBICHHUE JECHCTBUN 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;

ACATCIIbHOCTH

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

- YMeTh COOJI0aTh MpaBHia HKOJIOTHUECKU 11€7IeCO00pa3HOTo MOBEICHUS B
OBITY W TPYJOBOHM IEATEIHHOCTH B IEISIX COXPAHEHHS CBOETrO 3J0POBBS U
OKpY’Kalollled NPUPOJHOM Cpelbl; YUUTHIBATH ONACHOCTh BO3JCHCTBUS Ha
JKHMBBIE OPraHU3MBbI OIPEJECICHHBIX BEUIECTB, MOHUMAs CMBICI IOKA3aTelIs
MpeAeIbHON JOMYCTUMON KOHLIEHTpaluu

-yM€Th COOIOJaTh TMpaBuja DKOJIOTHYECKHU IE€JIeCO00pa3HOTr0 MOBEACHUS B
OBITY U TPYJIOBOW NEATENBHOCTH B IIENISX COXPAaHEHHUS CBOETO 370POBBS U
OKpYKarolllell TPUPOJHOW Cpelbl; YYUTHIBATH ONACHOCTh BO3JECMCTBHUS Ha
JKHMBBIE OPTaHU3MBbI OIPEIAEIECHHBIX BELIECTB, IIOHUMAas CMBICI IOKa3aTels
MpeIeTbHON IOMYCTUMOW KOHIEHTPALIMU
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pacuupesue OIIbITA
HKOJIOTUYECKOM HAIIPaBICHHOCTH;
- OBJIaJIeHHE HABBIKAMH Yy4eOHO-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 IIpeICTaBICHMS;

- YMCTHb BBIABIIATH XapaKTCPHBIC IIPU3HAKHM W B3aWMMOCBA3b HM3YUCHHBIX
HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATUA IIPU OIMUCAHUHN CTPOCHUA U
CBOMCTB HCOPTaHUYCCKUX M OPraHUYCCKHUX BEIICCTB U HUX npeBpameHI/Iﬁ;
BBIABJIATDH B3aMOCBA3b XHMHUYCCKUX 3HAHUH C IIOHATHUAMU n
IpeACTaBICHUAMU APYTUX €CCTCCTBCHHOHAYYHBIX TPECAMETOB;
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIUIMHBI M BUABI y4e0HOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 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
NMPUKJIAJTHOTO MOYJIAA)

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

OcHoBHoOe coaep:kanue 58
Pa3jnen 1. OcHOBBI CTPOEHMS BellleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB
XEMMIECKIX TeopeTruueckoe o0yueHue 4
3JIEMEHTOB U _ B
npupona CoBpeMeHHass Mojelb CTpoeHus atoma. CHMBOJWYECKMM SI3BIK XUMHU. XUMWYECKUM DIIEMEHT. 1
XUMUYECKOil DOnekTpoHHas KoH(uUrypamus aroma. Knaccudukamus XUMHUECKUX IIEMEHTOB (S-, P-, d-?J'IeMeHTBI). 1
CRSI3H BasleHTHBIE ~ 2IEKTPOHBL. BaneHTHOCTSB. DOneKTpoHHas  OpUpoJia  XMUMHUYECKOH CBS3U. 1

DNeKTPOOTPUIIATENILHOCTh. BHUIBI XUMHUYECKOW CBs3M (KOBaJCHTHAs, HOHHAs, MeTaJuvecKas, 1

BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
Tema 1.2. OcHoBHOE coaep:xaHue 4 OK 01
[leproanueckuii 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 1

AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM 1

XUMUYECKOTO AemMeHTa B [lepronnueckoit cucremMe. MupoBo33peHUYeCKOe M HaydYHOE 3HaUEHNE 1

Ilepuoauueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 1

XHUMHUYCCKUX 3JICMCHTOB.

13



Pa3nen 2. XuMun4yeckue peakuuu 10
Tema 2.1. Tunier | OcHOBHOe coiep:KaHue 6 OK 01
XUMHYECKHX
peakuuii Teopernyeckoe o0yuenue 4

Krnaccudukanus u TUIBI XUMUYECKUX PEaKUi C y4acTHeM HeopraHudeckux BemiecTB. CocTaBieHue

ypaBHEHUH PEaKIMi COSTMHCHUS, PA3JIOKCHHUS, 3aMeIICHHsI, 0OOMEHA, B T.4. pEaKIUid TOPCHUS, 1

OKHCJICHUS-BOCCTAHOBJICHHUS. 1

VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb okucaeHusl. OKUCIUTETh U BOCCTAHOBUTEb. 1

CocraBiieHre U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO 1

Oanmanca. OKHCIUTEIBPHO-BOCCTAHOBUTEILHBIC PEAKIIUU B TIPUPO/IE, IIPOM3BOICTBEHHBIX MPOIleccax u

KHU3HEEATSIIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS 2

Pacuetsl o ypaBHEHHSIM XUMHUYECKMX PEAKIM C HKCIOIb30BAHMEM MAacChl, 00beMa (HOpMaJIbHBIC 1

yCIIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA 1
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
ONEKTPOIUTHUECKA OK 04
S TUCCOIMATIHS 1 Teopernyeckoe o0yueHue 2
WOHHBI 0OMEH N

Teopus AMEKTPONUTHYECKON aucconranuu. VoHbI. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiuu HOHHOTO 1

obmena. CocTaBieHHE peakIuii MOHHOTO OOMEHa MyTEeM COCTABJICHHS MX TMOJHBIX M COKpaIIEHHBIX 1

HMOHHBIX ypaBHeHM. KHCIOTHO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTaBJICHNE HOHHBIX PeaKIuit

JlabopaTopHbIe 3aHATHS 2

. 1

[TpoBeneHue peakiuii HOHHOTO OOMEHA, OTIPE/IeTICHUE CPEIbI BOJHBIX PaCTBOPOB. 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPrAaHMYECKUX BelleCTB 14

OcHoBHOe coep:xkaHue 4 OK 01
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Tema 3.1. Teopernyeckoe o0yueHue 2 OK 02
Knaccudukanus,
Homenknarypau  |IIpenmer neopranudeckoi xumun. Kitaccudukanus Heopranuueckux BemecTs. IIpocTeie U CloKHBIE
CTpOCHHE BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUIBI, KUCIOTHI, COJIM). B3aumocBs3p
HEeOpraHuyeckux |HEOPraHMYECKUX BELIECTB. ArperatHble cocTOsIHUS BellecTBa. Kpucramueckue 1 aMmopHbie 1
BEIECTB BellecTBa. TUIBI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJISIpHAsl, MOHHASI, METAJIJINYECKAs!).
3aBUCUMOCTh (PM3MUYECKUX CBOKCTB BEIIECTBA OT THUIIA KPUCTAIINYECKON PEIIETKU. 3aBUCUMOCTD 1
XMMHUYECKON aKTUBHOCTH BEUIECTB OT BU/1a XUMUYECKON CBSA3H U TUIIA KPUCTAUINYECKON PEIIETKH.
[IprunHbI MHOrOOOpa3us BEIIECTB
IIpakTH4eckue 3aHATHSA 2
Pemrenne mpakTHUeCKWX 3aJaHHWil MO KJIACCH(HUKAIMK, HOMEHKJIAType M XHUMHYECKHM (opMyiam
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJaccoB (yrapHblii ra3, yrJCKUCHBIH Ta3, aMMHaK, TamieHas 1
M3BECTh, HETralleHasl U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUYECKHIX 1
BEILIECTB, ONPEIEIATh NPUHAJICKHOCTD K KJIaccy.
Tema 3.2. ®uszuko-| OcHOBHOE coepraHue 8 OK 01
XUMUYECKHE OK 02
CROLCTRA Teopernyeckoe obOyuenune 6
HEOpPraHUYEeCKUX v
BEIIECTB Mertamnel. O0mpe ¢uszndyeckne U XUMHUYeckue cBoiicTBa mMeTamioB. CriocoObl mosyueHus. 3HaueHne 1
METAIJIOB M HEMETaNIOB B NPHUPOJE U KU3HEACITEIbHOCTH 4YelloBeKa W opranusmMoB. Koppozus 1
METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIUYHBIE CBOWCTBA 1
HemetaiioB [V— VII rpynn. Knaccuduxaius u1 HoMeHKIaTypa coeAMHEHUI HeMeTaioB. KpyroBopoTsl 1
OMOTEHHBIX JIEMEHTOB B MIPUPOJIE
XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNYECKUX BELIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT, 1
coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHUIA, 1
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB
IIpakTH4eckue 3aHATHA 2
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Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUYCCKUX 3a,[[aHHI>'I Ha CBOﬁCTBa, COCTaB, IIOJIYUCHHC U

0e30macHOe HCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M NPAaKTUYECKOMH 1

NeSITeNIbHOCTH YeJIOBEKa
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 HUCIHOJIb30BAaHUEM HX (PU3UKO-XUMUYECKUX CBOMCTB, 1

XapaKTEepHbIX KAauyeCTBEHHBIX peakuuil. KauecTBeHHble peakuuu Ha cyibdar-, kapOOHAT- U XJIOPHJ- 1

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
HOMEHKJIATypa .

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. 1

VYrnepoaHblii CKENeT OpraHu4ecKol MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO 1

CTpOEHMS MOJIEKYJI. MI3oMepus u u3omepsl.

[lonsitTue o @QyHkumoHanbHOM rpynmne. Panukan. IlpuHuunel KiacCMQUKaMU  OpPraHUYECKUX

coequHeHN. MexTyHapoiHass HOMEHKIIATypa v MIPUHIIUITEI HOMEHKIATYPbl OPraHUYeCKUX COSTMHEHHIA.

IIpakTuyeckue 3aHATHSA 2

. 1

HomeHnknatypa opraHM4ecKux COeUHEHUH OTAEIbHBIX KJIACCOB 1
Tema 4.2. OcHoBHOe coaep:kaHue 8 OK 01
CaoiicTBa OK 02

Teopernueckoe o0yuenue 8
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OPTraHUYECKHUX OU3NKO-XUMHUUYECKHE CBOMCTBA OPraHUYECKUX COCIWHEHUM OTACIBHBIX KJIacCOB (0COOCHHOCTH 1 OK 04
COEIMHEHU N KJaccu()UKAMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUYECKHUH psif v o0mas popmyria; H30Mepus; 1

(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBONCTBA; CLIOCOOBI MOTYUYCHHS):

— MpenesbHbIe YIIIEBOAOPObl (aIKaHBl M IUKJIOAJIKaHbl). ['opeHHMe MeTaHa KakK OJUH W3 OCHOBHBIX

MCTOYHHKOB TEIIa B IPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YTIIEBOJAOPOIOB, HAXOXKICHUE B 1

MIPUPO/IE U IPUMEHEHHUE alIKaHOB; 1

— HenpeJiebHbIe (AIKEHBI, ATKUHBI U aJIKaJJMEHbl) U apOMaTHYeCKUe YriieBoA0poibl. ['openue areTminena

KaK UCTOYHHMK BBICOKOTEMIIEpATYPHOTO IJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KHCJIOPOCOAEPIKAIINEe COeAUHEHUS (CITUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI ¥ 3(UPHI, AIbJCTUABI U

KETOHBI, JKUPBI, yrieBoasl). [IpakTHueckoe MNpUMEHEHHE OSTUJICHIJIMKOISA, TJIHLIEpHHa, (QeHoa.

[Ipumenenne ¢opmanpaeryia, amneTalbIeruaa, YKCYCHOM KHCIOTBL. Mplla Kak COJM  BBICHIMX 1

KapOOHOBBIX KUCIIOT. 1

BricokoMoneKysipHble COEUHEHUS (CHHTETUYECKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, MOJIUMeEp,

CTpyKTypHOe 3BeHO. [Tonumepusalius 3TuaeHa Kak OCHOBHOE HAIIPABIIEHUE €0 UCIIOJIb30BAHMS.

I'enernueckas cBsA3b MEXAY KJlacCaMH OPraHUYECKUX COEIMHEHUN

CBoiicTBa OpPraHMYECKHX COCAMHCHHMH OTACNBHBIX KJIACCOB (XMMHYECKHE CBOMCTBA, CIOCOOBI

MIOJIy4EHHs): TIpe/iebHbIe (AIKaHbl U [IMKJIOAIKAHbI), HeTpeAebHbIe (aJKEHbI, aTKUHBI U aTKaJAUEHbI) U

apoMaTHYeCKHUE YTJIEBOJOPObI, COUPTHI U (EHOJbl, KapOOHOBBIE KUCIOTHI M 3(QUPHI, adbAETUABl U 1

KETOHBl, aMMHBl M aMHUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS. 3aJaHHs Ha COCTaBJICHHE 1

YPaBHEHUH XUMHUYECKHX PEAKIUIl C yJyacTHMeM OPraHMYeCKHX BEIIECTB Ha OCHOBAaHMHM MX COCTaBa U

CTPOECHMS
Tema 4.3. OcHoBHOe coaep:kaHue 6 OK 01
Unentuduxanms OK 02
OpraHUYECKHX Teoperuueckoe 00yuenune 4 OK 04
BELIECTB, UX
3HAYCHME U buooprannueckue coenunenus. IIpumeHenne u Ouonorumueckass poyib yriaeBofoB. OxucieHue
NpUMEHEHHUE B VIJEBOJOB — MWCTOYHUK OHHEPrUM IKUBBIX OpraHu3MoB. OOnacTh NpUMEHEHUS aMHUHOKHUCIIOT. 1
GLITOBOI 1 [TpeBparenust 6€1K0B MUIIH B opranu3Me. buonoruueckue pyHkuun 6enkoB. buonorunueckue GpyHKIun 1

XKHUPOB. Poslb oOpraHnueckoil XMMUHU B peIIeHUH podieM MUIIEeBOi 0e30MacHOCTH
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MIPOU3BOJICTBEHHOM | PO  OpraHMveckoil XWMHUM B PEHICHUH MPOOJIeM SHEPreTUYeCKOW O€30MacHOCTH, B Pa3BUTUU
JESTEIbHOCTH MEUIIMHBI, CO3/JaHUH HOBBIX MATEPUAJIOB, HOBBIX MCTOYHUKOB 3HEPIUM (IbTEPHATUBHBIC HCTOYHUKHU 1
YyeJoBeKa sHeprun). OnacHOCTh BO3/ICHCTBUS HA JKUBBIE OPraHU3Mbl OPTaHUYECKUX BEILIECTB OTIEIbHBIX KJIACCOB 1
(YyrineBoJopoabl, CHUPTHL, (EHONBI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, ANbACTHABI U JIp.), CMBICI
MOKa3aTellsl MPeaeIbHO TOMYCTUMONW KOHLIEHTpaUun
JlabGopaTopHble 3aHATHSA 2
JIaboparopHas pabdota: “UneHTHUKAINS OPTAHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIAaCCOB”™
Wnentudukanus opraHMuecKux COeIMHEHUN OT/IEIbHBIX KJIACCOB (Ha MPUMEpPE allbJeTUI0B, Kpaxmasa, 1
YKCYCHOM KHCIIOTHI, OSJIKOB | T.II.) C UCIIOJIB30BAHUEM HX (PU3UKO-XMMHUYECKIX CBOWCTB M XapaKTEPHBIX 1
KaueCTBEHHBIX PEAKIUN.
Paznea 5. Kunernueckue 1 TepMoAHHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuui 4
CxkopocTh OcHOBHOe coep:KkaHue 4 OK 01
XUMHYECKHUX OK 02
peaKImii. Teopernuyeckoe 00yuenune 4
XUMHYECKOE
paBHOBeCHE CkopocTh peakuuu, €€ 3aBUCHMOCTbh OT Pa3jMuYHbIX (DPAKTOPOB: IPHUPOJIbI PEArupyrOIIMX BEILIECTB,
KOHIIGHTPAllUM PEArupyrolux BEIECTB, TEMIEPATypbl W IUIONIAJAM PEAKUUOHHON IOBEPXHOCTH. 1
TennoBsie 23 (HeKTh XUMUYECKUX peakuil. DK30-U S3HI0TEPMUUYECKHUE, PEAKIIUH. 1
OO6paTumocTh peakiuii. XuMHU4eCKOe PaBHOBECHE H €T0 CMEIIEHUE MOJT IEHCTBUEM PA3IHUHBIX (PaKTOPOB 1
(KOHILIEHTpalMsl peareHTOB WJIM TNPOAYKTOB pEakluu, IaBI€HHWE, TeMIeparypa) Ui CO3JaHUS 1
ONTUMAJIBHBIX YCIOBUH MTPOTEKAHUSA XUMHUECKUX TTpouneccoB. [Ipuniun Jle [larense
Paznea 6. PacTBOpBI 4
[lonsTe o OcHoBHoOe cogepkaHue 4 OK 01
pacTtBopax OK 02
Teopernyeckoe o0yuenue 4 OK 07
. 1
PactBopenne kak Qusuko-xumuyeckuii mporecc. PactBopel. CrmocoObl TPHUTOTOBJICHHS PAaCTBOPOB. 1
PactBoprmMocTs. MaccoBast 07151 pacTBOPEHHOTO BeniecTBa. CMBICI TOKA3aTeNs PEIEIbHO J0IyCTUMOM 1
KOHIEHTPALMU U €0 UCII0JIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€301MacHOCTH. 1
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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 1
aHalu3a XUMHUYECKOW HH(OpPMAlUMM U3 Ppa3IMYHBIX HCTOYHMKOB (HayyHas M Yy4eOHO-HaydHas 1
JTUTEepaTypa, CpeicTBa MaccoBoi mH(popManuu, cetb UHTEpHET)
IIpakTH4eckue 3aHATHSA
1
1 10
1
. . . 1
[Tonck u aHanu3 KeicoB O MPUMEHEHWHM XMMHUYECKUX BELIECTB U TEXHOJIOTMHM ¢ ydeToM Oyayuieit 1
npoeCCUOHATBHON JIEATEIBHOCTH 0 TeMaM: KOHCTPYKLMOHHBIE MaTepHalbl, KpacKW, CTEKJIO, 1
KepaMHuKa, MaTepualbl IJs 3JIEKTPOHUKH, HAHOMATEePHaJIbl, TEKCTUIIbHBIE BOJIOKHA, ICTOYHUKHU SHEPTUU. 1
3amura: [IpencraBienne pe3ynbTaToB pelieHHs KeicoB B (hopMe MUHU-I0KIaa ¢ pe3eHTaluen 1
1
1
IIpomeskyTOUHAs aTTecTALMS 1O AMCHUIJIMHE (3a4eT) 1
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Bcero

72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecreYeHu 0

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

Kabuner «Xwumuu u OHOJIOTMH», OCHAIEH B COOTBETCTBHMU ¢ m. 6.1.2.1
oOpasoBarenpHO MporpamMMel 10 crienranbHOCTH 15.02.14 OcHamenue cpeacTBaMu
aBTOMAaTH3alUU TEXHOJOTUYECKHX MPOIIECCOB U MTPOU3BOJICTB (110 OTPACISIM).

3.2. UudopmarmonHoe odecrieueHrue o0ydeHus

Jns  peanuzand  mporpaMmbl  OMOJIMOTEUHBIH  (GOHA  00pa30BaTEIBHOM
OpTraHM3aIlK UMEET TMeUaTHbIC U 3JIEKTPOHHBIC 00pa30BaTeIbHbIC U HH(OPMAIIMOHHBIE
pecypchbl, peKOMEHIOBaHHBIE I UCIOJIb30BaHUsI B 00pa30BaTEIbLHOM IPOIIECCE, HE
CTapilie MATH JIET C MOMEHTA U3JIaHuUs.

OcHoBHas iuTEpaTypa:

1.Epoxun FO.M. Xumus: yuebnuk.- M., 2020.
2.O1eKTpOHHbIA y4eOHMK Xumus 118 npodeccuid W CHeUUaJIbHOCTEH
TeXHU4YECKOTo npodwmst, M., 2021.
3.I'a6puensu O.C., OctpoymoB N.I'.. Xumus 1 npodeccuit U criemaibHOCTEH
TEXHUYECKOTO  MPOdUIIs: y4eOHUK JJIi CTyH. YUYPEKIECHUU CpPEeJH.
npod.obpazoBanus. — M., 2021.
4. I'abpuensu O.C., OctpoymoB U.I'., CnagkoB C.A., lopodeera H.M.
[IpakTukym: ydeb. mocoOue I CTyI. YYPEXKICHUW  CPEJH.
npod.obpazoanus.— M., 2020.

JlonoJIHUTeIbHAS JINTepaTypa:
1. I'ycena, E. B. Xumus qs CI1O: yuebno-meroanueckoe nocodue / E. B. 'yceBa, M.
P. 3uranmmna, /1. . KynukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-5-
7882-2792-4. — TekcT: aneKTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs cucTeMa.

2. Yepnukona, H. FO. Xumus B 1OCTYITHOM U3JI0KEHUU: yaeOHOE TOCOOHe ISl CTIo /
H. I0. Yepnukosa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. —
ISBN 978-5-8114-9500-9. — Texkcr: anexTponHsbi // JIaHb: 37I€KTPOHHO-
OubnuoTeuHas cucTemMa.

3. llleBuunpina, JI. B. Xumus: yueonoe nocodue / JI. B. llleBuunbina, A. . AnapHes.
— Hoocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TexkcT:
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 1 o1ieHKa pe3ybTaToB 00yUEHHS OCYILECTBIISIETCS ITPENoAaBaTeieM B
mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U Ja00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXe BBIMOJHEHUS OOYYAIOUIUMUCS WHAUBUIYAIbHBIX 3aJaHUi, TPOEKTOB,
uccienoBanuil. Pe3ynbTaThl 00yueHus OnpeesioT, 4TO 00yJaronIuecs T0JKHbI 3HATh,
MOHMMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIUIUINHBI.

Ins dhbopMupoBaHuUs, KOHTPOJS U OLEHKH PE3YJbTaTOB OCBOCHHUSI y4EOHOM
JUCHUIUIMHBL UCTIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUM, MPEICTABISIONMIA
€000 KOMIUIEKC YU€OHBIX MEPOTIPUSITUH, COTJIACOBAHHBIX C PE3yIbTaTaMH 00YUCHHUS 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 ()
Paszen 1. OchoBbr | 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 XUMH4YECKux Ghopmyi
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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 COCJIMHEHUN
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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 JIEKTPOHHOIO
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 3a1aHUs 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 IMPOMU3BOACTBA.
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