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Pabouass mnporpamma yuebHoii guciunauHel «OY/[.01.08 Xwumus» i oOydaromuxcs
cneranbHOcTH 54.02.01 uzaiin (1o oTpac/isiM) COCTaBjeHa Ha OCHOBaHUM (efepanbHOro
roCyZapCTBeHHOTo 00pa30BaTe/IbHOTO CTaHJApTa Cpe/iHero TMpodecCHOHaNIbHOrO 0Opa3oBaHUs
no crneluaabHocTH 54.02.01 Iu3aiiH (110 oTpac/siM), yTBePXKAEeHHOr0 MpUKa3oM MUWHHCTePCTBa
nipocBewjenusi Poccuiickon ®epepauyu ot 5 mast 2022 r. Ne 308, ¢ yueToM COOTBeTCTBYHOLLEN
TpUMepHOM OCHOBHOUM 0Opa3oBaTe/bHOM TMPOTPaMMbl, a TakKe Ha OCHOBaHUM (e/lepaTbHOTOo
rocy/lapCcTBeHHOro  oOpa3oBaTeslbHOTO  CTaHAapTa  cpefgHero  obmjero  obpa3oBaHus,
YTBEP)KJEHHOr0 TIpYKa3oM MuHHcTepcTBa oOpa3oBaHus W HayKu Poccuiickoit ®epmepaliuu Ot
«17» mast 2012 r. Ne 413, u nosio)keHu#i QeepanbHONM 06pa3oBaTebHOM MPOrPaMMBbI CpPeZIHEr0
ob1jero obpa3oBaHUs, yTBEP)KAEHHOW TpHMKa3oM MUHHCTepCTBAa TPOCBelleHHs] PoccHiicKoi
®epepauyu ot «18» mast 2023 r. Ne 371.

CocraBuresnb paboueii IPOrpaMMBbI:

B.H. YcTumMeHko
(noonucw) (MOD, donxcHocmb)

Pabouasi mporpaMMa paccMoTpeHa U ofjo0peHa Ha 3acefiaHuy LuKaoBod Komuccuu LICITIO ot
«20» peBpans 2025 r., mpoTokos Ne 12

[Tpeacegatens 11K Capoibumsi J.A.
(nogrucs)
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1. OBIIIAA XAPAKTEPUCTUKA PABOYEMU ITPOT'PAMMBI YYEBHOM JUCLHUITVIMHBI
«XuMHA»

1.1. MecTo AMCUMIUIAHBI B CTPYKType 00pa3oBaTe/IbHOH MPOrpaMMbI

YuebHast AuciMIUIiHa ~ «XWMHSI»  SIB/ISIETCST  4acThio  001[e0Opa30BaTesTbHOTO  IMKJ/IA
obpa3oBaTesibHOI MPOrpaMMbl B COOTBETCTBUH C (hefiepasbHBIM T'OCYAapCTBEHHBIM 00pa3oBaTebHbIM
cTaHzaproM 10 crnepuanbHOCT 54.02.01 [Ju3aiiH (10  OTpac/isiM), YTBEPXKAEHHbIM IPUKAa30M
MuHucTepcTBa ripocBeltieHus: Poccuiickoit @epepariyu ot 05.05.2022 Ne 308.

1.2. Ile/u ¥ MJIaHUpPYeMbIe pe3y/IbTaThl 0CBOEHHUS Y4eOHOH JUCIMILTHHBI

['maBHBIMU Lie/ISIMU U3YUY€HUS! JUCLUTUIVHBI SBISIOTCS:

(opMHpOBaHUe CUCTEMbl XUMUUECKHUX 3HAHWM KaK BakKHeMlllel COCTaBJISIFOLIel eCcTeCTBEHHO-
HayYHOW KapTUHbI MHpa, B OCHOBE KOTOPOU Jie)KaT K/IOueBble TOHATHSA, (PyHJaMeHTa/IbHble 3aKOHbI U
TEOpUU XHMMHHU, OCBOEHHEe s3blKa HAayKH, YCBOEHHEe M TIOHMMaHWe CYIIHOCTH JOCTYIHBIX 0000ImeHuii
MHPOBO033peHYeCKOro XapakTepa, 03HaKOMJIEHHE C NCTOPUEM UX Pa3BUTHUS U CTaHOBJIEHHS;

(opmMupoBaHWe U Pa3BUTHSl Mpe/CTaBJIeHUM O HayuyHbIX MeETOZAxX I[103HaHWs BeIeCcTB U
XUMHUYECKUX peaklyi, HeoOXOAUMBIX [/l TIPUOOpeTeHHsi YMEeHU OPUEeHTHPOBATHLCSI B MUPE BeIeCTB U
XUMUYECKUX SIBJIEHUH, UMEIOILMX MeCTO B IPUPO/ie, B IPAKTUUYECKOM U NTOBCEJHEBHOM >KU3HHY;

pa3BUTHe YMeHUH U CIOCOOOB [eSTe/TbHOCTH, CBSI3aHHBIX C HaOmoJeHWeM U 00bsICHeHHEM
XMMHUUECKOT0 9KCIIepUMeHTa, Cob/roieHreM rpaBu/l 6e30macHoro obpailjeHus C BeljeCTBaMH.

[Ipy U3yyeHHH JUCLIMIUIMHBI «XHUMUs» TOMUHHUDYIOIee 3HaueHWe MpUOOpeTaroT Takue Led U
3ajjauy, Kak:

azanTaiys o0yJaroUMXcss K YCAOBUSM JWHAMWYHO pa3BUBAIOLIEroCs MUpPA, (OPMHUpPOBAHHE
WHTE/JIeKTyalbHO ~ PasBUTOM  JIMUHOCTH, TOTOBOW K  CaMo0Opa3oBaHHIO,  COTPYJHUYECTBY,
CaMOCTOSITeJIbHOMY MPUHATHIO TPAMOTHBIX pellleHHH B KOHKPETHBIX YKU3HEHHBIX CHUTYalUsX, CBA3aHHbIX
C BelljleCTBaMU U UX NIPUMeHeHNeM;

¢dopmupoBaHUe y 00yYaroIMXCsl K/IFOUEBBbIX HABBIKOB (K/IHOUEBBIX KOMITeTeHLIU), MMEeOLX
yHHBepca/ibHOe 3HaueHHe /71 Pa3/IMYHbIX BUJOB [lesITe/IbHOCTH: pelleHus npobeM, TOMCKa, aHan13a u
00paboTku MH(MOpMaLMK, HeOOXOAUMBIX AJIsT IPUOOpeTeHHsT OMbITa AeATeNBbHOCTH, KOTOpasi 3aHUMaeT
Ba)KHOE MECTO B IO3HAHMM XHMMHHM, a TakKXKe [/ OLEHKA C TIO3ULUK 3KOJIOTMUEeCcKOol 0e30macHOCTH
XapakTepa B/IMSHUS BeLeCTB U XUMHUYECKUX TIPOL[eCCOB Ha OPraHW3M uejioBeKa U NPUPOJHYIO Cpefy;

pa3BUTHe TI03HABaTe/lbHBIX WMHTEPECOB, WHTENIEKTyaJbHbIX W TBOPUECKUX CIIOCOOHOCTEH
00y4Jaromuyxcsi: CioCOOHOCTH CaMOCTOSITe/TbHO MPUOOpeTaTh HOBBIE 3HAHUS TI0 XMMHUU B COOTBETCTBUU C
JKU3HEHHBIMH TTOTPeOHOCTSMH, MCII0/Ib30BaTh COBPeMeHHbIe HHPOPMAIJMOHHbIe TeXHOJIOTHH AJIs TIOMCKa
Y aHa/in3a yueOHOW ¥ HayYHO-TIOMY/IIPHON MH(pOPMAIMK XUMUUYECKOTO CO/Iep>KaHMS;

¢dopMypoBaHre W pasBUTHE y OOyuaroIUXCsl acCOLMATHBHOTO M JIOTHUECKOTO MBbIILIIeHUs],
HabJTr0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOeHHO HeoOXOAWMBI, B UaCTHOCTH, TpU
TJIAaHUPOBAHWUU U NPOBeJieHNH XUMUYECKOr0 3KCI1epUMEeHTa;

BOCMUTaHUe y obydarouuxcsi yOeKJeHHOCTH B T'YMaHMCTHUYeCKOM HaripaB/ieHHOCTU XUMUH, ee
Ba)KHOW DOJIM B pelleHUM r100anbHbIX MPobIeM palyoHaTBbHOTO TPHUPO/OIOIb30BaHus, TTOMOTHEHUs
SHepreTUUeCKWX pecypcoB U COXpaHeHWs TPUPOJHOTO paBHOBeCHsl, OCO3HaHUSI HeoOXOJUMOCTU
OepeXXHOr0 OTHOIIEHUS K MPUPOJEe M CBOEMY 37I0POBbIO, a TaKKe MPHUOOpeTeHus! OIbITa WCTO0Mb30BaHHUs
TIOJTyYeHHBIX 3HAHWM [/Is1 TIPUHSTHSL TPaMOTHBIX DelleHWd B CUTyalUsiX, CBSI3aHHBIX C XUMHUECKUMHU
SIBJIEHUSIMU.

Ocoboe 3HaueHMe AUCHUTUIMHA UMeeT ripu popmupoBannu OK 01, OK 02, OK 04, OK 07
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B pamkax nporpammsbl yueGHOM JUCLIMTUIMHBI JIAHUPYIOTCS CJIeYIOIIHe pe3y/bTaThl ee OCBOEHUS:

Ko u HaumMeHoOBaHHe
(opmupyembix
KOMIIeTeHI{HH

H]IHHprEMbIe pe3y/jIbTaTbl 0CBOEHUA NUCLHHUII/IMHbI

Oomue

JuciunimHapHblie (IpegMeTHbIe)

OK 01. Beibupartb
CoCoOBI pereHus 3aau
ripodecCOHATBEHOU
JeATeTbHOCTH
TIPUMEHHUTEeIEHO

K pasnyHbIM
KOHTEKCTaM

B wacTu Tpy/10BOTO BOCIUTAHUS:

- TOTOBHOCTh K TPY/ly, OCO3HaHHE
LIEHHOCTH MacCTepCTBa, TPyo/r00ue;

- TOTOBHOCTh K aKTUBHOU /1eITeJTbHOCTH
TEeXHOJIOTHYECKOM B COI[UaTbHOU
HaIpaBJ/IeHHOCTH, CITIOCOOHOCTD
VHULIMHUPOBATS, IJIAHUPOBATb U
CaMOCTOSITE/TLHO BBIMOJ/IHATH TaKyHO
JIesITe/TbHOCTb.

OBnazieHye yHUBEPCATbHBIMU YUeOHBIMU
M03HaBaTe/IbHBIMM JIeHCTBUSIMU:

a) Oa30BbIe IOTHUECKUE JIeHCTBYS:

- CaMOCTOSITeJTbHO JOPMY/TUPOBATh U
aKTya/Jr3upoBaTh npobiemy,
paccMaTpuBaTh ee BCECTOPOHHE;

- yCTaHAB/IMBATh CYITIeCTBEHHBIN MPU3HAK
W/ OCHOBAHUS [IJ11 CPABHEHUS,
K1accuuKauyy 1 06001eHus;

- OTIpe/IeNIATh 1Ie/U JIeATeTbHOCTH,
3a/laBaTh MapaMeTpbl ¥ KDUTEPUN UX
JIOCTHKEHUS;

- BBISIBJIITh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pACCMaTPHUBAEMBbIX
ABJIEHUSIX;

- BHOCHUTh KOPPEKTUBHI B IEATEILHOCTD,
OLIEHMBATL COOTBETCTBHE Pe3y/IbTaTOB
L[eJIsSIM, OLIeHUBATb PUCKH TTOC/Ie/ICTBUMA
ZIesiTeJIbHOCTH;

- pa3BUBATh KPeaTMBHOE MBIIIJIEHHE TPU
pellleHH )KU3HEHHBIX MTPO0/IeM.

6) 6a30BEBIe HCCTEIOBATEILCKHE
JIeUCTBUS:

- BJIa/IeTh HAaBBIKaMH yueOHO-
HccieoBaTenbCKOM U MMPOeKTHOU
JIesITe/TIbHOCTH, HABBIKAMU Pa3pelleHHst
npobewm;

- BBISIBJISITH TIPUYMHHO-CJI€ICTBEHHbIE
CBSI3U U aKTya/IM3UPOBATh 33/jauy,
BBI/[BUTATh TUMOTE3Y ee PelleHus,
HaXO/[UTb apTyYMEHTHI /ISt
[lOKa3aTe/IbCTBA CBOUX YTBEPKIEHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

- aHA/TM3UPOBATh TIO/TyUeHHbIe B X0/ie
pelleHus 3a/1auMl pe3yJIbTaThl,
KPUTUYECKHU OI[eHUBATh UX
JIOCTOBEPHOCTB, MPOTHO3UPOBATh
M3MeHeHHe B HOBBIX YC/IOBHSIX;

- yMeThb MepPeHOCUTh 3HaHUS B
M03HABaTe/TLHYI0 M TIPAKTHUECKYIO

- BJIQJIeTh CUCTEMOM XUMUUECKUX
3HaHWH, KOTOpasi BK/IFOUaeT:
OCHOBOIIO/Iararolyie OHATHS
(X¥MMUUeCKU 37IeMeHT, aToM,
3/1eKTpOHHast 060/10uKa aTtoma, s-, p-, d-
3/IeKTPOHHbBIE OpPOWTAIM aTOMOB, HOH,
MoOJIeKyJ1a, BaJIeHTHOCTb,
3J1IEKTPOOTPULATEIbHOCTD, CTeNeHb
OKUCJIeHUs], XUMUYecKasi CBsI3b, MOJIb,
MOJIsIpHasi Macca, MOJISIpHBIN 00beM,
yTIepOAHBIN CKeseT, GyHKLMOHATbHAS
rpyIna, pagukasi, U30Mepusi, U30Mepkl,
TOMOJIOTUYeCKUH psifi, TOMOJIOTH,
YT€eBOJ0PO/ibl, KUCIOPOA- U
a30TCofieprKalljie CoeJUHEHNS,
OroorMUecKy akTUBHbIE BelljecTBa
(yrnieBoapl, XKUpbI, OesTku), MOHOMED,
M0J/IUMep, CTPYKTYPHOE 3BEHO,
BbICOKOMOJIEKY/ISIDHbIE COe/JUHEHUs],
KpUCTa/l/InuecKast perleTKa, THUIIbI
XUMHUUECKUX peakUi (OKUCIUTeTbHO-
BOCCTaHOBUTeJ/IbHbIE, 9K30-U
5HJ0TepMUUeCcKUe, peakLjul MOHHOT'O
oOMeHa), pacTBOD, 3/IEKTPOJIUTHI,
HE3JIeKTPOJIUTBI, 371eKTPOJIUTUUECKas
JMCCoLMaLysl, OKUC/NTE/b,
BOCCTaHOBUTe/Ib, CKOPOCTb XUMUUECKOH
peaky, XMMHU4YeCcKoe paBHOBECHE),
TEOPUH U 3aKOHBI (TeOpHrsi XUMUUECKOT0
CTPOEHUsI OpraHnuecKux Beljects A.M.
ByTtnepoBa, Teopust 371eKTPOTUTUUECKOU
JIACCOLIALINH, TIePUOIYEeCKUN 3aKOH
.. MengeneeBa, 3aKOH COXpaHEeHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJTMUECKHH SI3bIK XMMUH,
(haxTONIOrMYeCKue CBeZleHus 0
CBOICTBaXx, COCTaBe, NI0y4eHUH U
6e301acHOM HMCMOJ/Ib30BaHUN
Ba)KHEMIIINX HEOPraHUYeCKUX 1
OpraHHYeCcKHX BeIlecTB B ObITY U
TPaKTUUEeCKOU JesiTe/IbHOCTH UerloBeKa;
YMeTb BBISB/IATH XapaKTepHbIe
TIpY3HaKU U B3aUMOCB$I3b U3YUEeHHbIX
TIOHSITUM, IPUMEHSITh COOTBETCTBYIOLLILE
TIOHATHS TIPY ONTHCAaHUU CTPOEHUS U
CBOMCTB HEOPraHUUECKUX U
OpraHUuecKUX BelecTB U UX
TIpeBpallleHHti; BbISB/ISATh B3aUMOCBS3b
XUMHWUECKHX 3HAaHUW C TOHATUSIMU U
Tipe/iCTaBleHUsMHU APYTUX
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00/1aCTH XXU3HEIeATETLHOCTH;

- yMeTb UHTErpUpOBaTh 3HaHHUS U3
pa3HbIX MpeIMEeTHBIX 06/1acTel;

- BBIZIBUTATh HOBBIE UIe, TIpe/ijiarath
OpUTHHANbHbIE TTOAXO0/IbI U PelleHus;
- CrlocOOHOCTD WX UCTI0J/Ib30BaHUS

B [M03HABATe/IbHOM U COL[MaIbHOU
TpaKkTUKe

€CTeCTBEeHHOHAYYHBIX MPE/IMETOB;
- YMeTb UCIIO/Ib30BaTh
HalMeHOBaHUS XUMHUYeCKHX
COeIMHEHUI MeXK/TyHapOIHOTO COr03a
TEOPeTHUUeCKOW 1 TIPUK/IaJHONH XUMUHN U
TPYBUA/IbHBIE HA3BaHUSI BaXKHENILINX
BellleCTB (3TW/IEeH, aLeTu/IeH, TLepyH,
tenon, popmanbaerus, ykcycHas
KWCJIOTa, TIWLWH, YTapHbIH ra3s,
YTTIeKUACIbIN Ta3, aMMHaK, raiieHas
W3BeCTb, HerallleHast U3BeCTh, MUTheBast
COJia ¥ IPYTHX), COCTaBATH OPMYJIBI
HEOpraHW4YeCKUX W OPraHuYecKux
BEIIeCTB, YPAaBHEHUS! XUMUUECKUX
peakiui, 00bSICHSATH UX CMBICT;
MOJTBEP)KAATh XapaKTepHbIe
XHMMHYEeCKHe CBOMCTBA BelecTB
COOTBETCTBYIOIUMH SKCTIEPUMEHTAMU U
3aMUCsIMA YPaBHEHUHA XUMHUUECKUX
peaxiuii;

- YMeTh yCTaHaB/IUBATh
TIPUHA/ITIEXKHOCTh M3yUYeHHBIX
HEOpraHW4YeCKUX W OPraHnYecKux
BeIIeCTB K Orpe/ie/ieHHbIM KJlaccaM U
TpyIINaM COeJJMHEHU, XapaKTeprU30BaTh
HX COCTaB Y BaKHeMIIIMe CBOMCTBa;
oripefiesisiTh BUBI XUMUUYECKUX CBsI3eid
(KoBasieHTHas1, HOHHAsI, MeTa/UTNUeCKasi,
BO/IOPO/HAST), THUTIBI KPUCTA/THUECKUX
PeLIeTOK BelecTB; KIacCu(rIMpoBaTh
XUMHUUEeCKHe peaKL|u;

- chopMUpOBaTh TIPE/ICTaBIEHUS: O
XUMUYEeCKOUW COCTaB/sitoIIeit
eCTeCTBeHHOHAYYHOU KapTHHBI MUPa,
POJTM XUMUU B TIO3HAHUU SIBJIEHUH
MIPYUPO/ALI, B GOPMHUPOBAaHUY MBIILITIEHUS
Y KyJIbTYPhI ITMYHOCTH, ee
(YHKI[MOHA/TLHON TPaAMOTHOCTH,
HeoOXOMMOI /1S pelleHust
MPAaKTUUeCKUX 3aia4 U IKOJIOTUUYeCKH
000CHOBAHHOTO OTHOILIEHHS K CBOEMY
3/I0POBBIO U TIPUPOZHOM Cpefie;

- YMeTh MPOBOJUTH PACUETHI 110
XUMUYeCKUM (opMyJiaM U YpaBHEHUSIM
XUMUUECKUX PeaKIuii ¢
WCTI0/Tb30BaHUEM (PU3UYEeCKUX Be/TMYMH,
XapaKTepU3YIOIIUX BellecTBa C
KOJINYeCTBEHHOW CTOPOHBI: MAacchl,
o0beMa (HOpMasbHbIE YCIIOBHSI) Ta30B,
KOJINYeCTBA BellleCTBa; UCII0/Ib30BaTh
CUCTeMHble XUMUYeCKue 3HaHUs [Jisi
MIPUHSATHS PeIIeHHI B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C
BelleCTBaMHU U WX TIPUMeHeHHeM

OK 02. Ucrnionb3oBarthb
coBpeMeHHbIe CpefiCTBa

B 006/1acTH [IeHHOCTH HAyYHOTO
TMIO3HAHMUS:

- YMeTh IVIaHKMPOBATE U BBITIO/THATH
XUMMWUECKUN SKCIIepUMEHT




TIOMCKa, aHa/In3a u
VHTeprpeTaruu
vHpOpMaLuH, 1
nH(MOpMaI[IOHHBIE
TeXHOJIOTUH |15l
BBITIO/THEHUS 3a/jau
rpoeccruoHanbHOMN
JiesTeTbHOCTH

- c(OpMHPOBAHHOCTH MUPOBO33PEHNS,
COOTBETCTBYIOL|EI'0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
00111eCTBeHHOM MPAaKTUKH, 0CHOBAaHHOT'O
Ha Jivasiore NpakTHKH, OCHOBAHHOTO Ha
JMaore KyJbTyp, CIOCOOCTBYHOILETO
OCO3HAHUIO CBOEr0 MecTa B
TO/YKY/IbTYPHOM MUPE;

- COBepIIeHCTBOBaHUeE SI3bIKOBOU U
YUTaTeTbCKON Ky/IbTyphI KaK Cpe/iCTBa
B3aUMO/IeMCTBUSI MEXK/Y JIFOABMH U
TMI03HaHUS MUPa;

- 0CO3HaHHe LIeHHOCTH Hay4YHOI
JlesTeIbHOCTH, TOTOBHOCTb OCYIIIeCTB/ISITh
TIPOEKTHYIO U UCC/Ie/|0BaTeNbCKYIO
JlesiTe/TbHOCTb UHAVBUIYAIbHO U B
TpyIIIe;

OsiafieHre yHUBepCaIbHBIMUA YueOHBIMU
TI03HaBaTe/lbHbIMU [JeHCTBUAMU:

B) B paboTa c uH(pOopMaryei:

- BJIa/IeTh HaBbIKaMHU TIOJTyYeHUsI
nH(opMaLM U3 NCTOUHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEJTEHO OCYIIEeCTBIISATh
TIOWCK, aHa/IN3, CUCTeMaTH3aL1I0 1
MHTeprpeTaruo HHhopMaruu
pa3MYHBIX BU/I0B U (hopM
TipeJCTaBIeHUS;

- CO0371aBaTh TEKCTHI B Pa3/TUUHbBIX
¢opmarax ¢ yueToM Ha3HaueHHst
VH(OPMaLUK U LIe/IeBOM ayJUTOpHH,
BBIOMPAst ONTUMAJIbHYIO (OPMY
TIpe/iCTaB/IeHNsl U BU3ya/ln3alvy;

- OLeHMBATh JJOCTOBEPHOCTE,
JIETUTUMHOCTb UH(OPMALIH, ee
COOTBETCTBUE ITPABOBLIM M MOPA/IbHO-
3TUUECKUM HOpMawm;

- MCII0/Ib30BaTh CPeCTBa
MH(MOPMAI[MOHHBIX U
KOMMYHHKAL[MOHHBIX TEXHOJIOTUH B
pellleHnH KOTHUTHBHBIX,
KOMMYHHMKaTUBHBIX 1
OpraHHM3alMOHHBIX 33/jau C coOmoeHneM
TpeboBaHUl PrOHOMUKHU, TEXHUKU
0e30MacHOCTH, TUTHEHBI,
pecypcocOepe)xeHus], PaBOBbIX U
3TUUECKUX HOPM, HOPM
“HGMOPMaI[MOHHOU 0e3011acHOCTHY;

- BJIaZieTh HaBbIKaMH Paclio3HaBaHUs U
3aimThl “HMopMaLuu, NHGHOPMaI[MOHHON
6e3011acHOCTH JIMYHOCTU

(peBpalljeHUs OpPraHUYeCKUX BelllecTB
TIpU HarpeBaHUH, TI0JyueHUe STUIeHa U
M3yueHHe ero CBOWCTB, KaueCTBEHHbIE
peakIvy Ha a/bAerubl, Kpaxmar,
YKCYCHYIO KHCJIOTY; LieHaTypaLus
0e/IKOB NpY HarpeBaHUH, 1[BETHbIE
peakiy 6eyTKOB; TIPOBOJUTE PeaKLIUH
HMOHHOTO 00MeHa, OTIpe/IesiATh CPely
BO/IHBIX PACTBOPOB KaueCTBeHHbIE
peakiiu Ha cybhaT-, KapOboHaT- U
XJIOpW/I-aHUOHBI, HAa KaTMOb aMMOHWUS;
pelliaTh 9KCIepuMeHTabHbIe 33/1auM 110
TemaM "Metaiel" 1 "Hemertanisl") B
COOTBETCTBUY C MPABWIAMHU TeXHUKHU
0e301aCcHOCTH MpH 0OpaIIieHUH C
BelllecTBaMy U 1ab0paTOpHBIM
obopyzioBaHKeM; Mpe/CTaB/ISgH
pe3yJIbTaThl XUMUUECKOT 0
3KCreprMeHTa B hopMe 3ammicu
ypaBHeHH# COOTBETCTBYIOIIUX PeaKLrit
1 GOpMYJTUPOBaTh BHIBO/ILI HA OCHOBE
3TU; pe3yJIbTaToB,;

- YMeTh aHa/M3UPOBATh XUMUUYECKYIO
MH(OPMAaLHIO, TIOyYaeMyI0 U3 pasHbl;
HCTOYHUKOB (CpPeJCTB MacCOBOM
vHbopMaLuy, ceTb VIHTEepHeT U
ApyTHe);

- BJa/IeTh OCHOBHBIMHU MeTO/IaMHU
Hay4yHOT0 TT03HaHUsI BellleCcTB U
XUMUUeCKH; siB/ieHnH (Hab/rogeHue,
r3MepeHue, IKCTIepUMEHT,
MO/le/TUpOBaHue);

- YMeTbh MPOBOJUTHL PACUeThI 110
XUMUYeCcKuM (popMysiaM U ypaBHeHuUs! *,
XUMUUECKUX Peakiuii ¢
WCII0JTb30BaHUeM (DH3UUeCKUX BeTMUMH
XapaKTepU3YIOIIUX BellecTBa C
KOJTMUeCTBEeHHOM CTOPOHBI: MacChl,
00beM; (HoOpMasTbHbIe yCJIOBHST) Ta30B,
KOJINYeCTBA BellleCTBa; UCTI0/Ib30BaH
CHCTeMHble XUMUYeCKre 3HaHUs [Jis1
TIPUHSATHS PellieHni B KOHKPeTHBI;
JKU3HEHHBIX CUTYaLMsX, CBA3aHHBIX C
BellleCTBaMU U WX TIPUMeHeHHeM

OK 04. 3ddexTriBHO
B3aUMO/IelICTBOBATh U
paboTaTh B KO/IZIEKTHBE U
KOMaH/[ie

- T'OTOBHOCTBH K CaMOpd3BUTHIO,
CaMOCTOSITe/IbHOCTHU U
camooIIpe/ie/IeHHIO;

- OBJ/IaJleHHe HaBbIKaMK yqe6Ho—
WCCIe[,0BaTeNbCKON, MPOEKTHOM U
COITMAJILHOM JlesITe/TbHOCTH;

- YMeTb TIJIAHUPOBATh U BBITIOHITh
XUMHUUECKAN KCTIepUMEHT
(peBpalljeHUs OpraHUUeCKUX BelllecTB
TIpY HarpeBaHWH, MOJIyueHre 3TuieHa u
H3yueHue ero CBOMCTB, KaueCTBEHHbIe
peakIMU Ha a/bJerubl, Kpaxmar,
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OsafieHre yHUBEPCATbHBIMU
KOMMYHHUKAaTUBHBIMU [IeHCTBUSIMU:

0) coBMecTHast esiTe/TbHOCTb:

- TIOHMMATh U UCIOIb30BaTh
NperMyIIiecTBa KOMaHHOU U
VH/IMBUYaTbHOM paboThr;

- TIPUHUMATh LeJT COBMECTHOM
JlesaTe/IbHOCTH, OPraHU30BbIBaTh U
KOOPIMHUPOBAThH JIENCTBUS 110 ee
JIOCTH)KEHUIO: COCTABJISITh TI/1aH
ZIeHCTBUM, pacripe/ie/iiTh POJIU C YUeTOM
MHEeHMI yUaCTHUKOB 00CYyXJaTh
pe3y/ibTaThl COBMECTHOM PaboThI;

- KOOP/IMHWPOBAThH U BBITIO/HATE paboTy
B YCJIOBUSIX pPeaibHOr0, BUPTYaJbHOTO U
KOMOWHMPOBAaHHOTO B3aMO/IeHCTBYS;

- OCYILEeCTBJISITb TO3UTUBHOE
CTpaTermueckoe ToBe/ieHre B Pa3INUHbIX
CUTYaLUsIX, IPOSIB/ISITH TBOPYECTBO U
BOOOpakeHHe, ObITh MHULIMaTUBHBIM
OsafieHre yHUBEPCATbHBIMU
peryisiTUBHBIMU JIeHCTBUSIMU:

T IPUHSATHE Ce0sl U APYTUX JFO/IeH:

- TIPUHUMATb MOTUBBI ¥ apPT'yYMEHTHI
JPYTHX JI0/ield TIpY aHa/v3e pe3y/IbTaToB
JleaTe/IbHOCTH;

- TIpU3HaBAThb CBOE MPABO U MPaBo
JIPYTUX JTIOJIEN Ha OIUOKMY;

- PpasBUBaTh CIIOCOOHOCTb MOHUMATh MUP
C MO3ULIMH IPYTOr0 YesioBeKa

YKCYCHYHO KUCJIOTY; JleHaTypaLys
Oe/IKOB IpY HarpeBaHUY, 1{BeTHbIE
peakiuy 6eyTKOB; TIPOBOJUTE PeaKL|u
MOHHOTO 0OMeHa, OTpe/iesisiTb Cpey
BO/IHBIX PaCTBOPOB, KaueCTBEHHbIE
peakiiu Ha cy/b(haT-, KapboHaT- U
XJIOPH/I-aHWOHBI, HA KATUOH aMMOHMUS;
peliaTh SKCIlepYMeHTa/lbHble 3a/jauy 110
TemaM "Metauiel" 1 "Hemertanisl") B
COOTBETCTBUU C TIPAaBUIaMH TEXHUKHU
0e30macHOCTH MpU 0OpaIIeHUN C
BelljeCTBaMH U 1abopaTOpHbIM
000opyZoBaHUeM; TPe/CTaB/SITh
pe3y/bTaThl XUMUYECKOT0
SKCIiepuMeHTa B hopMe 3armcu
ypaBHeHH# COOTBETCTBYIOIIUX PeaKLyit
¥ (OpMy/TUPOBATh BBIBOJbI HA OCHOBE
3THX pe3y/bTaToB

OK 07. CopeticTBOBaTh
COXpaHeHHI0
OKpY’KarolLieil cpefibl,
pecypcocOepe)xeHuro,
TIPUMEHSThH 3HaHUSA 00
M3MeHeHUM K/IMMara,
TIPUHLIUIIEL OepPeKINBOr0
TIPOM3BO/ICTBA,

3¢ dheKkTUBHO
JeiCTBOBATh B
Yype3BbIYalHBIX
CUTYyaLUsIX

B o6s1acTH 5K0/I0THUeCKOr0 BOCIIUTAHMS:
- chopMHUPOBaHHOCTH 3KOJIOTMUECKOU
KYyJIbTYDBbI, TOHUMAaHe BJIUSHUS
COLIMa/IbHO-3KOHOMUUECKHX TIPOL[eCCOB
Ha COCTOsIHYE TIPUPOJHOM U COLMAabHOMN
cpefibl, 0CO3HaHHe I7106a7bHOT0
XapakTepa 5K0JI0TMuecKux npobsiem;

- IUIaHMPOBAHUe U OCYLL|eCTB/IeHHe
ZIeHiCTBUIL B OKPY>Karollleit cpesie Ha
OCHOBe 3HaHWs 1ieJiell yCTOMYMBOro
Pa3BUTHS YeI0BEUeCTBa;

aKTUBHOE HeTIpUsiTHe [IeNCTBUH,
TIPUHOCSIIMX Bpe[, OKpY’Karolllel cpefie;
- yMeHHe MPOrHO3UPOBATh
HeOJ1aronpusTHEIE SKOJIOTUYeCKHe
M0C/IeCTBYS TIpe/IIPYHUMaeMbIX
JlefiCTBUM, TIpe0TBpAalLaTh UX;

- paciupeHHe OIIbITa JesiTelbHOCTH
5K0JIOTMYeCKOM HarpaB/ieHHOCTHY;

- OBJIa/ieHHe HaBbIKaM{ yueOHO-
WCCe[0BaTenbCKON, MPOEKTHOM U
COLIMAJTBHOM [1esITelIbHOCTH

- cdopMHpOBaTh Npe/CTaB/IeHUS: O
XUMHUYECKOM COCTaBJISIOIEH
eCcTeCTBeHHOHAY4YHOU KapTHHbI MUPa,
PO/ XMMHU B TIO3HAHWH SIBJIEHUN
MIpYpPO/bl, B GOPMHUPOBAaHUY MBILLITIEHUS
Y KYJIbTYPbl TMYHOCTH, ee
(YHKLUMOHA/IEHON TPaMOTHOCTH,
HeoOX0IUMOI /71T perieHust
MIpaKTUYeCKUX 3a7lay U 5KOJI0rMYecKy
0060CHOBaHHOT'O OTHOILIEHHS K CBOEMY
3/J0POBBIO U TIPUPOAHOM Cpefie;

- yMeThb CObI0/IaTh TIpaBH/Ia
5KO0JIOTMYeCKH 1ies1ecoobpa3Horo
TOBe/IeHUs1 B OBITY U TPY/I0BOM
JlesITeNIbHOCTH B Lie/IIX COXPaHeHHs!
CBOET0 3/10pOBbsl U OKpY>Karollel
TIPUPOAHON Cpefbl; YUNTHIBATh
OTIaCHOCTb BO3/IeMCTBHS Ha >KUBbIE
OpraHu3Mbl Ofpe/ie/IeHHbIX BelleCTB,
TIOHMMas CMbICJI TI0Ka3aTesIst
ripefiefIbHOM [JOMyCTUMOM
KOHLIeHTpaLux

2. CTPYKTYPA U COJEPXKAHUE YUYEBHOM JUCIIUTIAHBI
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2.1. O0beM yueOHO¥ AMCIUIIMHBI M BUABI y4e0HOH padoThI

Buj yueOHo# paboTbI

0O0beM B yacax

O6BeM 06pa3oBaTeIbHOM MPOrPaMMbl YUeOHOU JIMCITUTTAHBI 72
BT. U..

TeopeTHUeCKoe o0yueHre 36
JlabopaTopHbIe 3aHSATHS 10
TIpaKTUYeCKHe 3aHATHsI, KOHTPOJIbHbIE PabOTHI 24
TIPOMEXKYTOYHas aTTecTarys (apyrast popMa KOHTPOJIs (MTOroBasi KOHTPOJIbHAs 5

pabota))
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2.2. TemaTHYeCKHU# IJIaH U CO/iep)KaHHe YUeOHOH AU CIMILTHHBI

Koppl
KOMIIeTeHI[UH
U JIMYHOCTHBIX
HaumeHoBaHue O0BeMm, ak. 4. Pe3y/IbTaToRs,
pase/IoB u Tem Cojiep)kaHue yueGHOro MaTepuasia v (opMbl OpraHu3anuM JeATeTLHOCTH 00yUaroIUXCA (opmupoBanmio
KOTOPBIX
croco6cTByeT
3/IeMeHT
NporpaMMal
1 2 3 4
Pa3pen 1. OcHOBBI CTPOEHHUA BelleCTBa 6
Tema 1.1. Ctpoerne | CopaepixaHue yueOHOro MaTepuasia
aToMoB xumMHueckux | CoBpeMeHHbIe MO/Ie/Tb CTPOeHUSI aToMa. CUMBOJIMUECKUH SI3bIK XUMUH. XUMHUECKUH 3/1eMeHT.
3/IeMeHTOB U OnekTpoHHasA KOHGUrypaius atoMa. Kiaccudukarpss XuMrUuecKrux 371eMeHToB (s-, p-, d- 4
npupoza 371eMeHThl). BasieHTHBIe 3/1eKTPOHbI. BaneHTHOCTb. J/1eKTPOHHAs TIPUPOJa XMUMHAYECKOM CBSI3U.
XUMHYECKOU CBSI3U DNeKTPOOTPULIATEIbHOCTb. BUIbl XUMUUeCKOH CBsi3U (KOBaJieHTHasl, MOHHasi, MeTa/l/TnuecKas,
BOJIOPO/IHAsT) M CITOCOOBI ee 00pa30BaHMUs
B ToM unc/ie npakTUYeCKHX 3aHATHH 2 OK 01
Perienue 3ajaHuii Ha UCMOb30BaHUE XUMUUECKOWM CUMBOJIMKY U Ha3BaHWW COeIMHEeHUH T10
HOMEHK/IaType MeXX/IyHapO/JHOTO COr03a TeOpPeTHUYeCKOl U MPUKIaJHON XUMUU U TPUBUAJIBHBIX
Ha3BaHMii [/l COCTaB/IeHUsI XMMUUeCKUX (POpMYJT ABYXaTOMHBIX coefuHeHM (OKCH/IOB,
Cy/TbGUI0B, TUAPUOB U T.I1.) U APYTUX HEOPTaHUUECKUX COeMHEHUHN OT/Ae/TbHBIX K/IaCCOB., 2
[IpakTHuecKyre 3a/jaHusI HA YCTAaHOBJIEHUE CBSI3U MEXKY CTPOEHHEM aTOMOB XUMHUYECKHUX
37IeMEeHTOB U TIePUOJUUeCKUM HM3MeHeHHeM CBOMCTB XMMUUeCKHX 3/IeMeHTOB U UX COeJMHeHMi B
COOTBETCTBUU C MoyioKeHUeM [leproanueckoi CUCTEMBI
Tema 1.2 Copep>kaHue yueGHOro MaTepuasna (MpaKTUYecKHe 3aHATHS) 2
[leprioprueckuit [Mepuogrueckas cucteMa XUMUUeCcKUx 3yieMeHTOB [1.M1. MeHzieneeBa. Pu3nueCcKuii CMbIC/T
3aKOH M Tabnuia [Tepuogrueckoro 3akoHa .. MeHjeneeBa. 3aKOHOMEPHOCTU U3MEHEHUST CBOMCTB XUMUUECKUX
A.11. Mengneneesa 3JIEMEHTOB, 00pa3yeMbIX UMH TPOCTHIX U CIOKHBIX BEITIECTB B COOTBETCTBUH C TTOJIOKEHHUEM
XMMUUECKOT0 3/IeMeHTa B [1epuouueckoii cucteme. MUPOBO33peHUECKOe M HAyUHOE 3HaUYeHHe OK 01, OK 02
ITepuoguueckoro 3akoHa .. Mengesneesa. IIpornossl [I.1. MengeneeBa. OTKpbITHE HOBBIX 2

XUMHYeCKHX 3/1eMeHTOB. PellleH1e paKTUKO-OPUeHTHPOBaHHbIX TeOPETUYEeCKUX 3aJjaHri Ha
XapaKTepU3alllio XMMHUUEeCKUX 3/1eMeHTOoB «MeTanaueckye / HeMeTajyInueckue CBOWCTBA,
3/1eKTPO-0TPHULIATEIbBHOCTh XUMUUECKHX 37IEMEHTOB B COOTBETCTBUM C UX JIEKTPOHHBIM
CTPOEHHEM U [10/I0)KEHHEeM B NepUOMUECKO CHCTeMe XUMMUYecKUX 3neMeHToB [1.M1. MeHzeneeBa»
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Paszpen 2. Xumnueckne peakiyuu 10
Tema 2.1. Tunsl CopepixaHue yueGHOro Marepuasia
XUMAYeCKUX peakuuil | Knmaccudukanust ¥ THOBI XUMUYECKHMX peak[uid C y4yacTHeM HeOpraHWuecKhX BelecTB.
CocraByieHWe ypaBHEHHWH peakIyii CoeZIMHEHMsI, PAa3/IoyKeHHs], 3aMelrleHus, 00OMeHa, B T.U. peakIui
rOpeHusi, OKUCJIEHUSI-BOCCTaHOBJIEHUS. 5
YpaBHeHUs] OKMC/IEHUS-BOCCTaHOB/IeHUs. CTerneHb OKUC/IeHUs. OKUCIUTeb U BOCCTaHOBUTE/Tb.
CocraBsieHHe ¥ ypaBHeHUEe OKUC/TUTE/TbHO-BOCCTAHOBUTE/THHBIX PEAKI| MeTO/[OM JIEKTPOHHOTO
Oasadca. OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKLMU B TIPUPO/IE, TTIPOHM3BOICTBEHHBIX MPOLieccax OK 01, OK 04
Y JKH3HeJ|esITeJIbHOCTU OPraHu3MOB
B ToM unc/Ie NpaKTHYeCKHX 3aHATHH 2
KomnnuectBeHHbIe OTHOIIEHUS B XUMUK. OCHOBHBIE KOJIMYeCTBEHHbIE 3aKOHAa B XMMHWU U pacyeTsl
T0 ypaBHeHUSIM XUMHUUeCKUX peakiuii. MoJib KakK eJMHMLa KOJIMUecTBa BelllecTBa. MoJisipHas
Macca. 3aKOHbI COXpaHeHHsI MaCChl ¥ 9HePruM. 3aKoH ABora/ipo. MoJsipHbIi 06heM Ta30B. 2
OTHOCHTeNbHAs MIJIOTHOCTB Ta30B. PacyeTsl IO ypaBHEHUSM XUMHUUECKHX PeakLjui C
HCII0/Ib30BaHUEM Macchl, 00beMa (HOpMasibHbIE YCI0BHSI) Ta30B, KOJIMYECTBa BeI[ecTBa
Tema 2.2. Cojep)xaHue yue0OHOro MaTepHuasia
OnekTposuTUueckass | Teopus 37eKTPOJIUTUUECKON fucconuaiii. MIoHbl. DneKTpoInTEl, He-3/1eKTPOUTEL. Peakiinn
JIACCOLaLUs U MoHHOro 06MeHa. CocTaB/ieHHe peakifii HOHHOTO 0OMeHa IyTeM COCTaBJIeHHs X MOJHBIX U 3
WOHHBINA 00MeH COKpaIlleHHbIX MOHHBIX YpaBHeHU. K1c/I0THO-0CHOBHBIE peakiuy. 3a/jJaHusl Ha COCTaB/IeHHe
VMIOHHBIX peakLui OK 01, OK 04
B ToM umncie 1a00paTOPHBIX 3aHATHI 2
JlabopartopHast paboTta « TUITbl XUMUUECKUX PeaKIHii»
HWccnemoBanye THIOB (10 COCTaBY M KOJIMUECTBY UCXOHBIX ¥ 00pa3yrONIUXCs BEL[ECTB) U P
MPY3HAaKOB XMMHUYeCKHX peakiuil. [IpoBesieHre peakiuii MOHHOTO 0OMeHa, oTipeZiesieHre Cpe/ibl
BOJIHBIX PACTBOPOB. 3a/laHus Ha COCTaB/eHUe NOHHBIX PeakLii
KonTponeHas CrpoeHue BelllecTBa ¥ XMMUYECKHe peaKLiin 2
pabora 1
Pa3pen 3. CTpoeHue U CBOIICTBA HeOPpraHUYeCKUX BelllecTB 16
Tema 3.1. CopepixaHue yueGHOro Marepuasia
Krnaccudukanys, ITpeamet Heopranuueckoi xumud. Knaccudukaiyst HeopraHnyeckux BellecTs. [IpocTeie 1
HOMEHKJIaTypa 1 croXHble BelljecTBa. OCHOBHBIE K/IaCChl CJIOXKHBIX BellleCTB (OKCHbI, THAPOKCHU/IbI, KUCIOTHI,
CTpoeHHe conv). B3aMoCBsI3b HEOPraHMYeCKHUX BellleCTB. ArperaTHble COCTOSIHUS BelleCTBa. 5 OK 01, OK 02
HeOpraHn4yecKux Kpucrannmueckue v amopdHsble BeljecTBa. THMBI KPUCTA/UIMUECKUX PELIeTOK (aTOMHas,
BeLL[eCTB MoJIeKyJIsipHasi, MOHHas1, MeTa/yindyeckast). 3aBUCUMOCTb GM3MUeCKUX CBOWCTB BellleCcTBa OT TUIIA

KPUCTA/UTMYECKOW pelleTKH. 3aBUCUMOCTh XMMUUECKOW akKTHUBHOCTH BeIleCTB OT BUJA
XUMHUECKOU CBSI3U M THIA KPUCTA/UTMUECKOM perneTKy. [IpyudyrHbl MHOrooOpasusi BelecTs
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B ToM uunc/Ie NpaKTHYeCKHX 3aHATHH 2
HomeHkaTypa HeopraHMueCcKuX BellleCTB: Ha3BaHUe Bell[eCTBa UCXO/s U3 UX XUMUUeCKO
(hopmyIIbl UM CcOCTaB/IeHNe XUMUUYEeCKO# (opMyJibl UCXOZS MX Ha3BaHUSI BEIL[eCTB I10
mexxayHapogHon (MFOITAK) wiu TpUBHanbHOM HOMEHK/IaType.
PelieHye npakTUUeCKUX 3a/jaHUi 110 K/1acCU(pUKaluY, HOMeHK/IaType U XUMUUeCKUM (hopMy/iaM 2
HeOpraHWYeCcKUX BellleCTB pa3/IMYHbIX K/IacCOB (yrapHbli ras, yriaeKUC/Ibld ra3, aMMHaK, ramieHast
U3BeCTb, HerallleHasl U3BeCTh, IMTheBast COZA U Jp.): Ha3bIBaTh U COCTABJISATh (YOPMYJIbI
XUMUUECKUX Bell|eCTB, Olpefie/saTh IPUHA/JIeKHOCTD K K/1accy.
Tema 3.2. ®usuko- Cojep)xaHue yue0HOro MaTepuasia
XUMHUUEeCKHe Metauiel. OOmme ¢usnueckrne W XUMHYeCKHe CBOWCTBA MeTa/uioB. CriocoObl TMOJTyYeHWs.
CBOMCTBa 3HaueHHe MeTa/UIOB M HEMETA//IOB B NPUPOJE U JKU3HeZesATeJbHOCTH YesloBeKa U OpPraHH3MOB.
HeopraHu4yecKux Koppo3us MeTasioB: BU/bl KOPPO3UH, CIIOCOOBI 3alliMThI METa/I/IOB OT KOPPO3KHH.
BeIl|eCTB Hemetannbl. O6mue ¢u3nueckre W XUMHAYeCKHe CBOMCTBA HeMETas/yIoB. THITMUHBIE CBOWCTBA 7
HeMmetaioB IV — VII rpynn. Knaccudukauyss ¥ HOMeHK/IaTypa COeJUHEHUl HeMeTaslioB.
KpyroBopoTb! 6MOTreHHBIX 3/1EMEHTOB B TIPUPOJE.
XUMHUeCcKrde CBOMCTBAa OCHOBHBIX K/IaCCOB HEOPraHWYeCKHUX BelecTB (OKCHUJOB, THIPOKCHOB,
KWCJIOT, COJiell U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB MPOCTHIX BEILeCTB, BOZOPOAHBIX OK 01, OK 02
COeJIMHEHUH, BBICLLIMX OKCH/IOB U T'/JPOKCH/IOB
B ToM uunc/ie NpakKTHYeCKHX 3aHATHH 2
CocraB/ieHHe ypaBHEHMN XMMUUECKHX PEaKLi C yuyacTHeM MPOCTHIX U CJI0’KHBIX HEOPraHUUeCKHUX
BellleCTB: MeTa/UIOB M HeMeTa/lIOB; OKCH/I0B METas/IOB, HEMEeTa/UIOB U aM(POTepHBIX 3/1eMEeHTOB;
HeopraHn4yeCcKHx KUC/I0T, OCHOBaHUM U aM(OTepHBIX FM/IPOKCH/IOB; HEOPraHMUeCcKUX CoJlei, 2
XapaKTepU3YIOLMX UX CBOMCTBA. PellleHre MpakTHKO-OPUEeHTUPOBAaHHBIX TEOPETUUECKUX 3a/JaHUM
Ha CBOMCTBA, COCTaB, MoTyueHre U 6e30TmacHOe UCII0/Tb30BaHNe BKHEHIIINX HeOpraHMUeCKHX
BeIL|eCTB B ObITY U ITPaKTUUECKOM /IesiITeNIbHOCTH UesioBeKa
Tema 3.3. Cojep)xaHue yue0HOro Mmatepuasia (JiabopaTopHbie 3aHATHA)
Npentudukarms JIabopaTtopHasi pabota «/aeHTr(UKALIMS HEOPTaHUUECKHUX BEIeCTB»
HeOpraHu4yecKux PeluieHne 5KCriepyMeHTabHBIX 33/a4 110 XUMUUECKUM CBOWCTBAM MeTaslJIOB M HEMeTaslIoB I10 OK 01. OK 02
BeLL[eCTB pacIio3HaBaHUIO U M0JIyUeHHIO COeIMHEHNI MeTa/lJIoB U HeMeTasl/IoB. 2 ’ ’
Npentnduikaiys HeopraHMUeCKUX BeleCcTB C UCTI0/Ib30BaHNEeM UX (PU3MKO-XUMHUUYeCKUX CBOWCTB, OK 04
XapaKTepHbIX KaueCTBeHHBIX peaklyii. KauecTBeHHbIe peakIy Ha Cy/ibdar-, KapboHat- u
XJIOPH[i-aHUOHBI, Ha KATUOH aMMOHUSI
KoHtpoJibHas CBolicTBa HeOpraHWYeCKUX BellleCcTB 2
pabora 2
Pa3fen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKHX BelleCcTB 24
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Tema 4.1.
Knaccuduxkariius,
CTpOeHUe U
HOMEHKJ/IaTypa
OpraHu4ecKux
BEIIECTB

CopepixaHue yueGHOro Marepuasa

[NosiBneHue 1 pa3BUTHe OpPraHUUECKON XUMUHU Kak Hayku. [IpegmveT opraHnueckoit xumun. Mecto
Y 3HaueHue OpraHuuecKol XUMUU B CUCTEMe eCTeCTBEeHHBIX HayK.

XrMHUeCKoe CTPOeHUEe Kak MOPsI0K COeIMHEHHSI aTOMOB B MOJIEKYJIe COTJIACHO UX BaJ€HTHOCTHU.
OcCHOBHBI€ 10JI0’KEeHUSI TEOPHUU XUMUUECKOT0 CTPOeHHsI OpraHnyeCKUX COoeMHeHU

A.M. ByTtnepoBa. YriepoAHblli CKe/leT OpraHuuecKoil MoJieKy/ibl. 3aBUCMMOCTb CBONCTB Bell[eCTB
OT XMUMHUYECKOT0 CTPOeHUs MoJieKy/1. VI3oMepusi U U30MepBl.

[NonsTtue o dyHKIMOHaNBHOM rpynme. Pagukan. [IpuHIUNbI KnaccubuKalii OpraHuuecKux
coeiiHeHUM. MeXXiyHapojHasi HOMeHK/IaTypa U MPUHIUITEI HOMEHK/IaTyPhbl OPraHUyecKrux
coeziviHeHMH. TToHATHE 06 a30TCOepPXKaIUX COeIMHEHHSX, OMOIOTHUECKH aKTUBHBIX BEIleCTBAX
(yrneBogax, >xupax, 0esKax u Jp.), BBICOKOMOJIEKY/IAPHBIX COeTUHEHUSX (MOHOMEp, MOJTMeED,
CTPYKTYPHOE 3BEHO)

B ToM umc/ie npakTUYeCKHX 3aHATHI

HoMeHK/IaTypa opraHMuecKMX COeJMHEHUH OT/Ie/TbHBIX KacCOB (HAChITIEHHBIE, HEHACKITIEHHBIE 1
apoMaTuuecKue yriaeBo/I0pO/bl, CITUPTHI, (HheHObI, anbJeruibl, KeTOHBI, KApOOHOBBIE KUCIOTHI U
np.). CocTaB/ieHre TIOMHBIX U COKPAILleHHBIX CTPYKTYPHBIX (hOPMYJ/T OPraHUUeCKHX BeIeCcTB
OT/IeTbHBIX K/IaCCOB, UCII0JIb3Y$ MX Ha3BaHUS 10 CUCTeMaTUUeCKOW U TPUBUAIBHON HOMEHK/IaType
(aTuneH, aueTtuseH, ravlepu, dheHos, popMasbaerus, yKCycHasi KUC/IOTa, TULYH). PacueTsl
ripocTetiiiieit hopMyJibl OpraHMuecKoi MOJIEKYJTbl UCXO/Isl U3 3/IeMeHTHOr0 cocTaBa (B %)

OK 01

TeMma 4.2. CBoiicTBa
OpraHAUeCKUX
coeIMHeHU

Cojiep>kaHue yueOHOro MaTepuasia

DU3NKO-XUMUYECKHE CBOMCTBA OPraHWYeCKUX COeZIMHEHUH OT/Ie/IbHBIX KIacCOB (0COOEHHOCTH
K/IacCU(UKAIK U HOMEHK/IaTyPbl BHYTPH KJlacca; TOMOJIOTHUECKH psiJ| v 00111asi popmyia;
n3oMepust; Gu3nUecKre CBOWCTBA; XMMUUeCKHe CBOMCTBA; CII0COOBI TIOMyUeHws):

- IpefiesIbHbIE YIJIEBOAOPO/B! (anKaHbl M LIMKJI0aKaHbl). ['opeHre MeTaHa Kak OIMH U3 OCHOBHBIX
HCTOYHHWKOB Tel/ia B IPOMBIIIEHHOCTU U ObITY. CBONCTBA TIPUPO/IHBIX YTIEBO/IOPO/IOB,
HaxoXx/leHUe B MIPUPO/ie U TIPUMeHeHHe ajIKaHoB;

- HeTipefie/ibHBIe (a/IKeHbl, aIKWHBI U alKaJueHbl) ¥ apoMaTHiecKue yriaeBoopoel. I'opeHue
arjeTIIeHa Kak UICTOUHUK BBICOKOTEMITEPATYPHOTO TJIaMeHHU i CBaPKU U Pe3KU MeTaslioB,;

- KHC/IOPO/IHOCO/IepyKaliifie coeivHeHust (CITUPTHI U (heHOIbI, KapOOHOBBIE KUCIOTHI U 3(UPBI,
anbJeruibl ¥ KeTOHBI, XKUPBI, yraeBo/bl). [IpakTrueckoe IpUMeHeHHe STU/IEHTJTUKOJIS, TJIMLIepYHa,
¢enona. [Ipumenenve Gopmanbaerusa, aleranberujia, yKCyCHON KUCIOThL. Mblia Kak COMM
BBICITIINX KAPOOHOBBIX KUCIOT. MOIOIIMe CBOMCTBA MbLa;

- a30TcofiepyKallie coeiMHeHNs (aMUHBI 1 aMUHOKHUCJIOTEI, Oesiki). BLICOKOMO/IEKyIsipHBIe
coelUHeHUs (CUHTeTUYeCKHe ¥ OMO/IOTHUeCcKH-aKTHBHBIE). MOHOMep, TIO/TUMED, CTPYKTypHOe
3BeHO. [TonmMMepu3aryst 3TrieHa Kak OCHOBHOE HallpaBJ/ieHHe ero WCIoJb30BaHusl. ['eHeTHUecKast
CBsI3b MEXK/Iy KJlacCaMU OpraHUuecKrX CoelMHeHUN

12

B ToM unc/ie npakTHYeCKHX 3aHATHI

OK 01, OK 02,
OK 4
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CBoiicTBa OpraHMUecKuX coeIMHEHUH OT/ie/IbHBIX KJ1aCcCOB (TpUBHUAIbHAS M MeXyHapojHast
HOMEHK/IaTypa, XMMHUeCcKre CBOMCTBA, CTIOCOObI To/TyueHust): Tpe/ie/ibHble (alKaHbl 1
L[UK/I0a/KaHbl), Henpee/ibHble (a/IKeHbl, alKUHbI U alKaJleHbl) 1 apoMaTHUecKye yriaeBoZ0pObl,
CTIMPTHI ¥ (eHOJTbI, KapOOHOBBIE KUC/IOTHI ¥ 3(UPBI, a/bJeru bl U KETOHbI, aMUHBI U
aMHUHOKMCJIOThI, BBICOKOMOJIEKY/ISIDHBIe COeIMHEeHNs1. 3a/jaHlsl Ha COCTaB/leHUe YpaBHeHUM
XUMHWUECKHX PeakLMi C yyacTHeM OpraHA4YeCcKUX BellleCTB Ha OCHOBaHMM MX COCTaBa U CTPOEHMUS

CocraBsieHHe cxeM peakLi (B TOM UKc/Ie TI0 NpeJI0KeHHBIM Liell0YKaM MpeBpalljeHri),
XapaKTepPU3YIOI[UX XUMUUeCKHe CBONUCTBA OPraHUUeCKUX CoeIMHeHUM OT/le/TbHbIX KJ/1acCOoB,
CMoCco0bI UX MO/TyYeHHs] M Ha3BaHWe OPraHYecKUx COeJUHeH6HH 10 TPUBHAILHON WITH
Me>KIyHapOJHOM CHCTeMaTU4YecKOi HOMeHK/IaType. PellieHre MpakTUKO-OPUeHTHPOBAaHHBIX
TeOpeTUUECKUX 3aJjaHHI Ha CBOMCTBA OPraHWUYeCKUX COeMHEHNH OTZe/IbHBIX K/I1aCCOB

B ToM uncie 1a00paTOPHBIX 3aHATHH

JlaboparopHast pabota «IIpeBpaleHusi OpraHuuecKrX BelleCTB TIPY HarpeBaHUN»
ITosmyuenue 3TuIeHa U M3y4YeHHe ero CBOMCTB. Mo/iennMpoBaHye MO/eKy/1 U XMMUYeCKUX
TipeBpallleHyi Ha ITpUMepe 3TaHa, ITWIeHa, alleTh/eHa U Jip.

Tewma 4.3.
Npentudukaiys
OpTraHAUEeCKUX
BeIIeCTB, UX
3HaueHue U
TIpUMeHEeHUe B
OBLITOBOM M
MIPOU3BO/CTBEHHOMN
JIesiTeIbHOCTH
yesioBeKa

Copepixanue yueGHOro Marepuasia

Buooprannueckue coeguHeHust. [IppumeHeHre U GHosioryeckast posib yriaeBogoB. OKUc/ieHre
YTIEBO/IOB — UCTOYHUK YHEPTUU KUBBIX OpraHu3MoB. O6/1acTy MPUMEHEHNsT aMHUHOKHC/IOT.
IMTpeBpairienus 6eKOB MUY B opraHu3Me. bruosioruueckue ¢hyHKIMN 6eKoB. bronornueckre
(byHKIMY KUPOB. Posib OpraHyecKor XMMUH B PellieHuH Tpo6JieM THIIeBo 6e30TMacHOCTH.
Posb opraHnuecKoi XMMHHU B pellieH|uH TIpo0/ieM SHepreTudeckoi 6e30macHOCTH, B Pa3BUTHH
MeJULIMHBI, CO3/IaHUM HOBBIX MaTepUasioB, HOBBIX NICTOUHUKOB SHEPruM (albTepHaTHBHbIE
WCTOYHUKM 3Hepruu). OnacHOCTb BO3/IeMCTBYS Ha JKMBble OpraHW3Mbl OPraHUUeCKUX BelleCTB
OTJe/TBbHBIX K1accoB (YI/IeBOAOPO/Ibl, CIIUPTHI, (PeHOJIbI, XJIOPOPraHuUecKre MPOU3BOJHbIE,
anbJIeTU/TBI U JIP.), CMBICJT TIOKa3aTe/isl TIPeieJIbHO Oy CTUMOM KOHI[eHTpaI|H

B ToM uuc/ie 1a6opaTOPHBIX 3aHATHI

JlaboparopHast paboTa «/geHTruKaus OpraHuuecknx CoeJUHeHUI OTie/TbHBIX K/IaCCOB»
WnenTudukanys opraHuuecKix CoeJMHeHUH OT/e/TbHBIX KJIaCCOB (Ha MpUMepe asib/erH/i0B,
KpaxMaJia, YKCyCHOM KHUCJ/IOThI, Oe/IKOB U T.I1.) C UCITO/Ib30BaHHEM UX (PH3UKO-XUMHUYeCKUX
CBOWCTB 1 XapaKTePHBIX KaueCTBeHHbIX peaklyid. JeHaTypaius Oenka rpy HarpeBaHuu. L{BeTHbIe
peakiyy 6eskoB. BO3HMKHOBeHHe aHaIMTUYeCKOTO CUTHAJIA C TOYKH 3PeHHs XUMUYeCKUX
TIPOL[ECCOB TIPY TIPOTeKaHUU KaueCTBeHHOW peakivy, TI03BOJISIOIIel HAeHTUhUIMPOBATh
Tnpe/iI0’KeHHble OpraHMyecKye BelljecTBa

OK 01, OK 02,
OK 04

KoHTpoJibHas
pabota 3

CTpyKTypa U CBOICTBa OpraHUUYeCKUX BellleCcTB

Pa3gen 5. KuHeTnueckue U TepMoAMHaMHYeCcKHe 3aKOHOMEPHOCTHU IIPOTeKaHUsI XMMUUYeCKUX peaKIyui
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Tema 5.1. CKopocCTb
XUMUYeCKUX
peakLui.
Xumunyeckoe
paBHOBeCHe

Copiep;kaHue yueGHOro MaTepuasia

CKOpOCTb peakliu, ee 3aBUCUMOCTb OT Pa3/IMuHbIX ()aKTOPOB: IIPUPO/ibl pearupyroluX BellecTs,
KOHLIEHTPALUY PearupyroLuX BelecTB, TeMIepaTyphl U MJIOIaN PeakLMOHHON MTOBEPXHOCTH.
TernoBble 3p(PeKTbl XUMUUECKUX PeakLui. JK30- U SHA0TepMUYeCKHe peakliy.

O6paTMOCTh peakliyil. XMHUYeCcKoe paBHOBECHE U eT0 CMellleHHe 1107 efCTBIeM pa3/IMUHbIX
(hakTOpOB (KOHLIEHTpALVsI PeareHTOB W/K MPOAYKTOB PeakL|H, AaBeHue, TeMIlepaTypa) JJIs
C03/laHKs1 ONITUMAJIbHBIX YC/IOBUM MPOTeKaHUsl XUMUuecKux npoueccoB. [Tpuniwn Jle Ilatense

B ToM unc/ie NpaKTHYeCKHX 3aHATHH

PetieHrie pakTHKO-OPUEHTUPOBAHHBIX 3a/laHUM Ha aHamu3 (GaKTOPOB, BIUSIOLINX HAa U3MeHeHHe
CKOPOCTH XMMHUECKOH PeakIiyy, B T.U. C TIO3ULIMI SKOJIOTUUECKHU 11e/ieco00pa3Horo roBe/IeHus B
OBITY ¥ TPYZJOBOH [|eSITe/IbHOCTH B 1]eJIsIX COXPaHeHHsI CBOEro 3710POBbs U OKPY Karoljei
IIPYPO/IHON Cpefibl.

PelnieHre pakTHKO-OPUEHTUPOBAHHBIX 3alaHMI Ha NprMeHeHye npuHLuna Jle-Illatense s
HaXOJK/IeHHsl HarlpaB/IeHUsI CMelLeHHs] paBHOBeCHUsI XMMHUUeCKOW peakL[uM U aHain3 (aKTopOB,
B/IMSIIOLIMX HAa CMellleHre XMMUYeCKOro PaBHOBECHsI

OK 01, OK 02

Pa3pen 6. PacTBopsbi

Tema 6.1. IToHsaTue o
pacTBopax

Cojiep>kaHue yueGHOro MaTepHasia

PacTBopeHMe Kak (pHU3HMKO-XUMHUUeCKHi rporiecc. PactBopbl. CrIocoObI IPUTOTOB/IEHUsT PACTBOPOB.
PacTBopumocTs. MaccoBas [j0/151 paCTBOPEHHOT0 BelllecTBa. CMBIC MTOKa3aTe s Ipee/IbHO
JOIyCTUMOM KOHL|eHTpallMy 1 ero UCI0/Ib30BaHKe B OLleHKe SKO0JI0rMuecKoi 6e30macHOCTH.
[TpaBu/Ia 3KOJIOTHYECKH 11e/1eCO00Pa3HOro MoBe/ieHusl B ObITY ¥ TPY/IOBOH /IeSITe/TbHOCTH B TIeJISIX
COXPaHEeHUs CBOEr0 3[J0POBbS U OKPY>Karollel MPUPOJHON CpeJibl; OMacHOCTb BO3Z,eMCTBHSA Ha
JKUBbIE OPraHU3Mbl OIpe/ie/IEHHBIX BeleCTB.

PerieHrie mpakTHKO-OPUEHTHMPOBaHHBIX paCUeTHBIX 33/laHUI Ha PaCTBOPBI, UCTIOIb3yeMbIe B
OBITOBOI ¥ TIPOM3BO/ICTBEHHOM /IeSITeIbHOCTH UesloBeKa

OK 01, OK 02,
OK 07

Tema 6.2.
Wccneposanue
CBOICTB PacTBOPOB

Copepxanue yuedHOro marepuasna (JiaboparopHbie 3aHATHS)

JlaboparopHast paboTa «IIpurotoBsieHre pacTBOPOB»

[IpuroToBneHre pacTBOPOB 3aJJaHHON (MacCOBOM, %) KOHLIeHTPaLUH (C TIPAaKTHUKO-
OpHEeHTUPOBAHHLIMH BOTIPOCAMU) U OTIpe/iesieHre Cpe/ibl BOAHBIX PACTBOPOB. PeliieHue 3a/jau Ha
TIPUrOTOBJIEHHE PaCTBOPOB

OK 01, OK 02,
OK 04

Pamen 7. XumMusa B GBITy H l'[pOI/I3B0]]CTBEHHOﬁ AeATe/IbHOCTH Ye/10BeKa

Tema 7.1. Xumus B
ObITY U
TPOU3BO/ICTBEHHOM
JlesiTe/TbHOCTH
ye/I0BeKa

Copiep;kaHue yueOHOro MaTepuasia

Hogeliive focTrkeHUs XUMAYeCKON HayKH U XUMUYeCKON TeXHOIOTHU. Posib XMMuM B
obecrieyeHNH YKOJIOTUUECKOH, SHepreTUUecKoi 1 NUIeBoi 6e30MacHOCTH, pa3BUTUN MeULIMHBI.
[TpaBuia Moucka ¥ aHany3a XUMUUeckoi MHGOpMAaLMU U3 Pa3/TMUHBIX NCTOYHUKOB (HaydHasi U
yueOHO-Hay4Hasi TUTepaTypa, CpeZicTBa MacCOBOM MH(OPMAIUH, CeTh VIHTepHeT)

OK 01, OK 02,
OK 04, OK 07
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Tewma 7 .2 TBépppie

HPOI/ICXO)KAEHI/IG OTXO040B, MX TOKCHMYHOCTb K OIIaCHOCTB. DKOoJIoruueckKue rnmocieancTtBusa OT

KOMMyHa/IbHbIE HakoruieHust otxoz10B Ha 3emsie. Pacriag TKO B nipupoge.

orxozpl (TKO) Ponb xumun B TKO. CoBpemennbie TexHosoruu ytunusaiun TKO. TepMudeckue TeXHOJIOTHH 4 OK 02, OK 04
YTAIW3ALUU TBEPABIX 0TX070B. [Tepepadbotka TKO B ymo6peHus.

IIpoMe)KyTouHasi aTTecTalus (MTOroBasi KOHTPO/ibHasi paboTa) 2

Bcero 72
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3. YCJIOBUS PEAJIM3AIIMN YYEBHOU U CIIUIT/IMHBI

3.1. [lna peanM3alyyd NPOrpaMMbl y4eOHOH AUCHHUIUIMHBI NPeJyCMOTPeHbI C/ie/ylolue
cnerjua/ibHble MOMeIleHHs:

yueOHble ayauTopud (mpodusbHbIe abopaTopuu, MacTepCKUe), OCHallleHHble 000py/j0BaHKEM,
TeXHUUYEeCKUMH CPEe/ICTBaMH 00yUeHus], HarJIsHBIMU ITOCOOUMY (KOMIUIEKTBI yUeOHbIX TabJIHiI, CTeH/IOB,
CXeM U [p.), AUJAKTUUeCKUMU MaTepuajgaMu [Jisl TIPOBeJieHUs 3aHSATHI BCeX BUJIOB, MPeAYyCMOTPEHHbBIX
HacTosiied pabouedl TpPOrpaMMOM [AWUCIMIUIMHBI, B TOM YMWC/Ie TPYNINOBBIX W WHAWBHIYaJbHBIX
KOHCYJIbTaLWi, a TaKxke [i7Isl IPOBe/IeHHs] TeKYILlero KOHTPOJIsl, TIPOMEe)KyTOUHOM aTTeCcTal[|y.

3.2. UndopmanoHHOe o0ecrnieyeHHe peaM3al[iy MPOrpaMMbI

[nst peanu3anyy rporpaMmbl 6ubmoreunsiid GoHy 0Opa3oBaTebHON OpraHU3aliy PacroaraeT
neyaTHbIMM U (WIKM) 92JIEKTPOHHBIMM 00pa3oBaTe/ibHBIMU W MH(OPMAIMOHHBIMH  pPecypcami,
PEeKOMeHZIOBaHHBIMHU [I/Isi MICTIO/Ib30BaHWsE B 00pa3oBaTe/lbHOM TIpoliecce, B 00beMe M KOMYeCTBe,
OTBeUarIIMMH TpeboBaHUsIM  (eJepasbHOTO TOCYZAPCTBEHHOTO 00pa3oBaTe/lbHOTO CTaHZApTa  T10
CreLaabHOCTH.

3.2.1. OcHoBHBIe NTeyaTHbIE U (U/IU) 3/1eKTPOHHbIE U3JaHUSs

1. T'abpuens, O. C. Xumwus: 10-i1 kmacc: 6a30Bbli ypoBeHb : yuebHuk / O. C. I'abpuensH,
N. T. Ocrpoymos, C. A. CnagkoB. — 5-e usf., crep. — Mocksa : [Ipocsemenue, 2023. — 128 c¢. —
ISBN 978-5-09-107222-8. — TeKCT : 3/1eKTPOHHBIMN.

2. T'abpuensH, O. C. Xumus: 11-ii kmacc: 6a3oBbii ypoBeHb : yuebHuk / O. C. T'abpuesnsH,
N.T. Octpoymos, C. A. CnagkoB. — 5-e usf., crep. — Mocksa : [Ipocsemenune, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — TeKCT : 371eKTPOHHBIN.

3.2.2. [lono/IHUTe/IbHbIEe HCTOUHUKH

1. YepHukoBa, H. FO. Peliraem 3a7iauut Mo XMMHUK CaMOCTOSITe/IbHO (C OTBETaMHU W PelleHUsIMH) /
H. 10. Yepnukoga, E. B. MemepsikoBa. — 2-e u3j., ctep. — Cankr-ITetepOypr : Jlanb, 2023. — 330 c.
— ISBN 978-5-507-45904-9. — TeKCT : 3/1eKTPOHHBIM.

2. Pe3nukos, B. A. CO0OpHUK 3a/1au ¥ YIIpa)>KHEHUH 110 OpraHndyeckoi xumun / B. A. Pe3HUKOB. —
3-e u3f., crep. — CankTt-Iletepbypr : Jlanb, 2023. — 336 c. — ISBN 978-5-507-46011-3. — Tekcr :
3/1IeKTPOHHBIM.

3. Kanyctuna, A. A. OOujasi ¥ HeopraHwueckas xumusi. IIpaktmkym / A. A. KamycTtuHa,
W. T. Xanbuenko, B. B. JIubanoB. — 3-e u3f., crep. — Cankr-IletepOypr : Jlanb, 2023. — 152 c. —
ISBN 978-5-507-45513-3. — TeKCT : 3/1eKTPOHHBIM.

4. «IToctHayka» (nekiuu 1o xumun). — URL: https://postnauka.ru/themes/chemistry. — TekcT :
3/1eKTPOHHBIN.

5. OTKpbITasi 3/1eKTpOHHast Oub/muoTeka xumuueckoro moprada «Chemnet». — URL:
http://gotourl.ru/4786. — TeKCT : 2/1eKTPOHHBIM.

6. EquHas  kosnekuuss 1MGbpoBbIX oOpa3oBaresibHBIX pecypcoB. — URL:  http://school-

collection.edu.ru/ — TeKCT: 3/1eKTPOHHBIM.

7. KubepJlenunka. — URL: http://cyberleninka.ru/ — TeKCT: 3/1eKTPOHHBIM.

8. Hayunast »snekrtpoHHass 6ubOmmoreka (H3B). — URL: http://www.elibrary.ru — Tekcr:
3/1IeKTPOHHBIM.

9. Poccwmiickast HaloHanbHast 6ubsmoreka. — URL: https://nlr.ru/ — TeKcT: 3/1€KTPOHHBIM.

10. ®epepanbhbiii MopTan «Poccuiickoe obpa3oBanue». — URL: http:/www.edu.ru/ — Tekcr:
3/1eKTPOHHBIN.

4. KOHTPOJIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHUSA


https://postnauka.ru/themes/chemistry
http://gotourl.ru/4786
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YUYEBHO! JMCIATUIVHBI

KoHTponb ¥ OIleHKa pe3y/bTaTOB OCBOEHUS yueOHOW JMCLMIUIMHBI PACKPBIBAIOTCS 4Yepe3
JUCLUTIMHAPHBIE pe3y/bTaThl, HarpaB/ieHHble Ha (OpMUpPOBaHMe KOMITeTEHI[MI 10 pa3jenaM U TeMaM
cofiep>kaHusi yueOHOTO MaTepHaria.

H3yyeHune JUCHMILIMHBI 3aKAHUUBAETCA UMO20680U KOHMPO/1bHOU pabomoti.

Kog u HaumeHoBaHMe
¢opMupyembIx KoMneTeHHI

Pa3gen, Tema,
KOTOpbIe
¢opmupyror
KOMIIETEeHIIUHU

MeToabI OLIeHKH

OK 01. Beibupats crioco0sI
peleHus 33124
ripoeccOHaNBHOU JesiTeTbHOCTH
TIPUMEHUTETEHO

K Pa3/IMUHBIM KOHTEKCTaM

pasgen 1, tema 1.1,
paszen 1, tema 1.2,
pasgzen 2, tema 2.1,
pasgzen 2, tema 2.2,
pasgzen 3, tema 3.1,
pasgzen 3, Tema 3.2
pasgzen 3, Tema 3.3,
pasgzen 4, tema 4.1,
pasgzen 4, Tema 4.2,
pasgzen 4, Tema 4.3,
pasgzen 5, Tema 5.1,
paszen 6, tema 6.1,
pasgzen 6, Tema 6.2,
pasgen 7, tema 7.1

OK 02. Ucnonb3oBaTh
coBpeMeHHbIe Cpe/ICTBa TIOMCKa,
aHasM3a ¥ UHTEepIIpeTalyn
vHopMaLuH, 1 HHPOPMAaL[OHHbIE
TeXHOJIOTUH JJIs1 BBITTOTHEHUST
3a/1au npodhecCHOoHa/IbHOMN
JesITelTbHOCTH

pasgen 1, tema 1.2,
paszen 3, Tema 3.1,
pasgzen 3, Tema 3.2,
pasgzen 3, Tema 3.3,
paszen 4, tema 4.2,
pasgzen 4, Tema 4.3,
pasgzen 5, tema 5.1,
pasgzen 6, Tema 6.1,
paszen 6, Tema 6.2,
pasgen 7, tema 7.1

OK 04. 3¢ dexTrBHO
B3aMMO/IeiiCTBOBATh U paboTaTh B
KOJUIEKTHBE 1 KOMaH/le

pasgzen 2, tema 2.1,
pasfzen 2, tema 2.2,
pasgzen 3, Tema 3.3,
pasgzen 4, tema 4.2,
paszen 4, tema 4.3,
paszen 6, Tema 6.2,
pasgen 7, tema 7.1

OK 07. CozeiicTBOBaThH
COXPAHEHUIO OKPY>KaroIle cpejibl,
pecypcocOepeKeHunr0, MPUMEeHSITh
3HaHMS 00 U3MEHeHUH KuMaTa,
TIPUHLIUITBI OepeXX/TMBOro
TIPOM3BOACTBA, 3P PeKTUBHO
JleficTBOBAaTh B Upe3BbIUaliHbIX
CUTYaIUsIX

pasgzen 6, Tema 6.1,
paszen 7, tema 7.1

Tect «CTpoeHre aTOMOB XUMUYECKUX 3JIEMEHTOB
Y TIPUPOJia XUMUUECKOU CBSI3U».

3ajauy Ha CoCTaB/ieHUe XUMUUeCKUX (hopMyi
ZIBYXaTOMHBIX COeIUHeHUN (OKCUZOB,
CysbGOUAOB, TUAPUAOB U T.I1.).

3ajaHus Ha UCIO/Ib30BaHKe XUMUUeCKOH
CHMMBOJIMKY Y Ha3BaHUW COeIMHEHUH T10
HOMEHKJIaType MeXKIyHapOJHOTO COI03a
TeopeTUYeCKON ¥ NMPUKIAJHOU XUMUH U
TPUBHANLHBIX HA3BaHUM 11 COCTaBIeHUST
XUMHUUECKUX (POPMYT BYXaTOMHBIX COeUHEHUIN
(okcugoB, cynbGhUAOB, TUAPUAIOB U T.I1.) U APYTUX
HeOpraHW4YeCcKuX COeJUHeHHH OT/e/TbHBIX
K/1aCCOB.

Tect «MeTtaymnueckue / HeMeTa/UIM4ecKre
CBOWCTBA, 3/IEKTPOOTPULIATEIbHOCTh U CPO/ICTBO
K 3JIEKTPOHY XMMHUUECKUX 37IeMEHTOB B
COOTBETCTBUE C WX 3/IEKTPOHHBIM CTPOEHUEM U
T10J/I0’KeHHEM B TIePUOANUECKON CUCTeMe
XUMUUeCKUX 3yiemeHTOB I.V1. MeHaeneeBa».
[IpakTHueckye 3ajaHusi HAa YCTaHOBJIEHUe CBSI3U
MeXX/Iy CTPOeHHEM aTOMOB XUMUUECKUX
3/1eMEHTOB U UX COeZIMHEeHUI B COOTBETCTBUU C
nosnoxkeHuem Ileproanueckoi CUCTEMBI.
[TpakTUKO-OpHEeHTHPOBaHHBIE TEOPETUUEeCKHe
3aJjaHUsI Ha XapaKTepu3al[iio XUMHUUeCKUX
3/1eMeHTOB: «MeTainueckre / HeMeTayInuecKye
CBOWCTBA, 3/IEKTPOOTPULIATEIEHOCTh U CPOZICTBO
K 37IeKTPOHY XMMUYeCKUX 3JIeMeHTOB B
COOTBETCTBHUE C UX 3/IEKTPOHHBIM CTPOEHUEM U
MO/I0YKEHUEM B TIepUOANUECKON CUCTeMe
XuMuHyeckux sjnemeHTos [I.V1. MenpeneeBa».
3afauy Ha cocTaB/ieHHe ypaBHEHUM peakivii:

- COe/IMHEHWs], 3aMeILeHHs], Pa3/io>KeHus, 00MeHa;
- OKUCJIUTeIbHO-BOCCTaHOBUTE/IbHBIX PeaKLUi C
WCTIO/Tb30BaHUEM MEeTO/Ia 3IEKTPOHHOTO OasaHca.
3afiaun Ha pacyeT MacChl BelecTBa Wik o0bema
ra3oB I10 U3BECTHOMY KOJIMYECTBY BeEILleCTBa,
Macce Wik 00beMy OIHOTO U3 YYACTBYIOIIHX B
PeaKIiIMy BellleCTB; pacueThl Macchl (00beMa,
KOJIMUEeCTBA Bell|eCTBa) MPOAYKTOB peakLivy, eciv
OJIHO U3 Bell|eCTB UMEeT NPHUMeCH.

3aJiaHuisl Ha COCTaBJ/IeHUe MOJIEKY/ISIPHBIX U
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HMOHHBIX Peakluii C y4acTHheM KHUC/IOT, OCHOBaHUM
Y COJlel, yCTaHOBJIeHUe M3MeHeHHUs! KUC/I0THOCTH
cpeppbl.

JTaboparopHast paboTa « THUTIBI XUMHUECKUX
peaxiyii».

KoHTponbHast pabota «CTpoeHue BelecTsa U
XUMHYeCKHe peakLyin».

Tect «HoMeHKnaTypa 1 Ha3BaHUe
HEOpraHWYeCcKUX BeleCTB UCXOAs U3 UX
XUMHYeCKOU (OpMYIIbl WA COCTaBJIeHHe
XUMHUUECKOU (hopMyJIbl UCXOZsS U3 Ha3BaHUS
BelllecTBa M0 MeXXYHapOJHOM! WX TPUBUAIbHOU
HOMEHKJIaType».

3ajauy Ha pacueT MacCOBOM A0/ (MacChl)
XUMHUECKOT0 3/ieMeHTa (CoeuHeHUs) B
MoJieKyJie (CMecH).

[TpakTHueckKue 3afaHus 1Mo KiaccuuKanuy,
HOMEHK/IaType U XUMU4YeCcKUM ¢opmyiam
HeopraHMyecKUX BelllecTB pa3/IMYHbIX K/1aCCOB.
[TpakTHueckKure 3aJaHus Ha OTipeJesieHre
XUMHYeCKOUM aKTUBHOCTH BelLL|eCTB B
3aBUCUMOCTH BHJja XMMHUYeCKOM CBSI3U U TUIIA
KPHUCTa/IMYeCKOM PelIeTKH.

Tect «OcoOeHHOCTH XMMUUECKUX CBOWCTB
OKCH/IOB, KMCJIOT, OCHOBaHUM, aM(OTEPHBIX
TUJPOKCU/IOB U COJIEM».

3afaHus Ha COCTaB/IeHUe YpaBHEeHUI
XUMHYeCKUX peaKL{Mi C yyacTheM MpPOCThIX U
CJIO’KHBIX HEOPraHWYeCKHX BellleCTB: OKCH/0B
MeTaJUIOB, HEMETA/ITIOB U aMOTePHBIX
3/1eMEeHTOB; HEOPraHW4YeCKHUX KUCIOT, OCHOBAaHUM
Y aM()OTepHBIX TH/IPOKCU/I0B, HEOPraHUYeCKHX
CoJleld, XapaKTepU3YIOLINX UX CBOMCTBA U
CrIoCcoOBI TTO/TyYeHUs..
[TpakTHKO-OpHeHTUPOBaHHbIE TeOpPeTHUeCKHe
3a/laHus Ha CBOMCTBA U MOJTy4YeHue
HeOpraHU4YeCcKUX BeIeCTB.
[TpakTHKO-OpHeHTUPOBaHHbIE 3aJjaHus 110
COCTaBJIEHNIO XMMHUUECKUX peaklUii C yuacTremM
HeOpraHWMYeCcKUX BeleCTB, UCTI0Mb3yeMbIX /IS
VX UieHTU(UKaLUN.

JTaboparopHast pabota «/ieHTHhUKaIS
HeopraHu4yecKHXx BelllecTB».

KonTponbHast pabota «CBoticTBa
HEeopraHU4yecKUx BeLeCTB».

3ajlaHus Ha COCTaB/IeHue Ha3BaHU
OpraHUuecKUX COeJUHEHUH M0 TPUBUATBHOM 1
MeXXIyHapOJHOW CUCTeMaTH4eCKOn
HOMEHK/IaType.

3afilaHus Ha COCTaB/IeHue MOJHBIX U
COKpALL[eHHBIX CTPYKTYPHBIX OpPMYJT
OpraHUueCcKUX BeleCTB OT/e/bHbIX K/1aCCOB.
3ajauy Ha ompe/iesieHUe TIpocTeiiiiieii popMybl
OpraHUuecKol MOJIEKYJIbI, UCXO/Is U3
371leMeHTHOro cocrtasa (B %).

3a/laHusl Ha COCTaB/IeHUe ypaBHEHUH
XUMHYECKUX PeakLUi C y9acTHeM OpraHAdecKux
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BeIL[eCTB Ha OCHOBAHUY MX COCTaBa U CTPOEHHUS.
3a/iaHus Ha cocTaB/leHHe ypaBHeHUH
XUMHUUECKUH peakLvid, TFOCTPUPYIOIINX
XUMHUeCKre CBOMCTBA C y4eTOM MeXaHW3MOB
MPOTeKaHUs JAHHBIX PeaKLUi U reHeTH4ecKoi
CBSI3W OPraHUYeCKUX BEILeCTB Pa3HbIX K/IaCCOB.
PacyeTHble 33/1au¥ 110 YPaBHEHHUSIM PeakLui C
yuyacTHieM OpraHM4yecKuX BeliecTB.
JlabopatopHasi paboTa «IIpeBpaiijeHue
OpraHHUYeCKHX BeIl|eCTB MPU HarpeBaHUM».
[TpaKTHKO-OpHeHTHUPOBaHHBIE 3a/laHKs 110
COCTaB/IEHUIO0 XUMUYECKUX peakLuii C yuyacTieM
OpraHHUYeCcKHX BeILeCTB, B T.Y. UCIO/Ib3yeMbIX
JUIsl UX U/IeHTU(UKALY B OBITY U
TIPOMBIIIJIEHHOCTH.

JlabopatopHasi paboTa «aeHTUbUKaIMS
OpraHUYeCcKUX COeIMHeHUH OT/Ie/TbHBIX
K/1aCCOB».

KouTponbHast pabora «CTpoeHue v CBOMCTBA
OpraHUYeCcKHX BeIeCTB».
[TpaKTHKO-OPHEeHTUPOBAaHHbIE TEOPETHUECKHEe
3a/laHysl Ha aHa/u3 (PaKTOPOB, BIUSIOLIMX Ha
M3MeHeHHe CKOPOCTH XMMHUUECKOH peakIyiH.
[TpaKTHKO-OpUeHTUPOBAHHBIE 33/JaHHUs Ha
rpuMeHeHue npuHuuna Jle-Illatense as
HaXOXK[|eHUsl HarpaB/ieH!sl CMellleHUs!
paBHOBeCHsI XUMUYECKOH peakL[y ¥ aHaIn3
(aKkTOpOB, BAUSIOIIMX Ha CMeIljeHHe
XUMHYECKOr0 paBHOBECHS.

3a/1auu Ha MPUTOTOBJIEHHE PAaCTBOPOB.
[TpaKTHKO-OpHeHTUPOBaHHbIE pacyeTHbIe
3a/laHysl Ha [JUCTIepCHBIe CUCTEMBI,
WCI0JIb3yeMble B OBITOBOM 1 MPOU3BOACTBEHHOM
JlesITe/TbHOCTH YesioBeKa.

JTaboparopHast paboTa «IIpUroTOB/IEHHE
pacTBOpPOB».

[TpomeKyTOUHasi aTTecTarys (BbITOTHEHEe
3a/laHUI HAa UTOTOBOM KOHTPOJILHOW paboTe)
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