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PACCMOTPEHO

ITLK o6mieobpazoBaTenbHBIX

JCITUTLIAH

[TpoTokon Ne 1

«31 » asrycra 2021r.
/TuxonoBa E.B. /

[Mporpamma yuebnoi maucuummabl [100.04 «Xumus» pazpaboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:
1. [TpumepHoOit mporpaMmbl 00111€00pa30BaTEIIbHON YUCOHON JUCITUTUTMHBI « XUMUSD IS
npodeccuoHanbHBIX 00Pa30BaTEIbHBIX OPTaHU3aAUN
PexomennoBano ®enepalibHbIM roCyJapCTBEHHBIM aBTOHOMHBIM YUPEXACHUEM
«DenepanbHbIii HHCTUTYT pa3BuTHs oopazoBanus (PI'AY «DUPO») B kauecTBe MPUMEPHOI
POrpaMMBI [Tl peain3aliii OCHOBHON Ipo(ecCHOHaIbHONM 00pa30BaTeIbHOIM TPOrpaMMBI
CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHUs ¢ NOJYYEHUEM CPEIHEro 00Iero oopa3oBaHus.
ITporoxosn Ne 3 ot 21 utonst 2015 r. Peructpaunonnsiii Homep peuenzuu 385 ot 23 uronst 2015 r.
OI'AY «DUPOy;
2. ®enepabHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENbHOTO CTaHJapTa CPETHETO
podeCCHOHAIBHOTO 00pa3oBaHus 1o crneruanbHocTh: 43.02.14 ['ocTHHUYHOE J1eT10,
yTtBepxkaeHHoro [Ipukazom MunucrepcrBa oopazoBanus u Hayku P® 9 nexabps 2016 r. Ne 1552
(peructpanuonnsblii Ne 44974, ot 26 nexadbps 2016 r), ¢ ©3MeHEeHUsIMU coryiacHo npukasy Ne 747
ot 17.12.2020 )
3.®enepanibHoro 3akoHa oT 31 wurona 2020 1. Ne3040-d3 «O BHeceHMM U3MEHEHUH B
®enepanbHblil 3ak0H «O06 ob6pa3oBanuu B Poccuiickoir @eneparum» Mo BOIpOcaM BOCIUTAHUS
00yJaroIuxcs;
4. YuebHoro miuaHa o cnenuanbHocT 43.02.14 I'ocTuHUYHOE N1en10, yTBep K IeHHOTo «01» ntons

2021 r. npuxa3z Ne 168-ox.

Opranuzanus-pazpadotruuk: ['BIIOY MO «DnekTpocTanbcKuil KOS

Pa3paborunk: TuxoHosa Enena BuktopoBHa
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEW TPOT'PAMMbBI YYEBHOM
JUCHUIIJIMHBI 1100.04 Xumus

1.1. Ob6aacTh npuMeHeHHs padoyeil NPOrpaMmbl

Pabouast mporpamma oOmieobpazoBarenbHol yueOHoW muctuiuinabel [100.04 Xumus
npeHa3HaueHa IS M3YYEHUs JUCHUILITMHBI MPH pealu3aluyd 00pa3oBaTEeIbHON MPOrpaMMbl
cpenHero oomero o0pazoBaHusT B Ipelelax OCBOCHHS OCHOBHOW MNpOQecCHOHANbHON
obpazoBarensHoil mporpammbl CIIO (manee — OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro
00pa3oBaHus MPU NOATOTOBKE CHEIMATUCTOB CPEIHErO 3BEHA.

B pabouyro nporpammy oOmieoOpazoBarenbHoi yaeOHoM mquctumuiibl [100.04 Xumus
BKIIIOUEHO COJlep)KaHhe, HampaBiIeHHOEe Ha (OPMUPOBAHHE Yy CTYJICHTOB KOMIIETECHIIUH,
HeoOXxoauMbIX s KadecTBeHHOro ocBoeHus OIIOII CIIO — mnporpamMMbl HOArOTOBKHU
crienranuctoB cpeanero 3BeHa (IIIICC3) na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs C TOJTyYCHUEM
CpeIHero o0nero 0opa3oBaHusl.

1.2. MecTo AUCHUIUVIMHBI B CTPYKTYpe OCHOBHOIl 00pa3oBaTe/IbHOW HNPOrpaMmbI:

VYuyeOnas gucnumiumHa [100.04 Xumus BxoauT obsBatensHyro uvacte  OITOII
obmeoodpazoBarenbHbix auctuuimH OI'OC cpeanero obiero oopa3oBaHusl.

B yue6nom mmane OIIOITI CIIO (IIIICC3) mecto oOmieoOpa3oBaTebHON Yy4ueOHOM
mucuuumael  [100.04 Xumuss — B cocrtaBe 0011€00pa3oBaTeNbHBIX YYEOHBIX JAUCIUILINH,
dbopMupyeMbIx u3 00s3aTenbHBIX peaMeTHbIX obnacteit ®I'OC cpennero obmiero o6pazoBaHusl.
Hnsa cneumansHoctn  CIIO: 43.02.14 «l'ocTuHWMYHOE 1emo» M3 TepedHs npodeccuit u
CHEIMAbHOCTeH cpeaHero mnpoecCHOHAIBbHOTO O00pa3oBaHMs BBIOpaH COLMANBHO —
HKOHOMHYECKHUI Mpodniab NMpodeccnoHaIbHOro 00pa30BaHHUA.

1.3 Lesab u mu1aHupyemble pe3yJIbTAThl 0CBOEHUN TMCUMILIUHBI:

Copep:xanne pabouell mporpamMmbl obureobpasoBarenbaoi yueonoi auctmmmasl [100.04
X¥MHS HalIPaBJIEHO HA JOCTUKEHHE CIIETYIONINX LeJIei:

* (opmupoBaHUe y 00y4aIONINXCs YMEHHUS OLIEHUBATh 3HAYUMOCTh XUMUYECKOT0 3HAHUS [T
Ka)KJI0TO YEJIOBEKa;

* (GopMHpPOBaHKHE Y OOYYaAIOIIMXCS IIEIIOCTHOTO TMPEACTABICHUS O MUPE M POJIU XUMHUU B
CO3JJaHUM COBPEMEHHOM €CTECTBEHHO -HAyYHOW KApPTUHBI MHpA; YMEHUS OOBICHITH
O0OBEKTBl U TPOIECCHl OKPYXKAIOUIEH JIEHCTBUTEILHOCTH: TPHUPOIHOU, COIMATBHOM,
KYJbTYpPHOU, TEXHUUECKOU CpPebl, — UCIIONb3YS JUIsl 3TOI0 XUMUYECKUE 3HAHUS;

* pa3BUTHE Y OOYYAIOUIUXCS YMEHHH pa3iuyarh (PaKThl U OLICHKH, CPABHUBATH OIEHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONpPENEICHHOMN
CUCTEMOI IIEHHOCTEH, POopMyIHMpPOBaTH U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

e mpuoOpeTeHre OOyYaroIIMMHUCA ONbITa Pa3HOOOpPa3HOW JAEATeTbHOCTH, TO3HAHHS H
CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, MMEIOIINX YHUBEPCATHHOE 3HAUCHUE JJIST PA3IMYHBIX
BUJIOB JICSATENILHOCTH (HaBBIKOB PELICHUS MPOOJIeM, MPUHATUS PELIeHH, IOMCKa, aHaIn3a
n o00paboTku uHGMOpMALMK, KOMMYHHMKAaTHBHBIX HaBBIKOB, HAaBBIKOB H3MEpEHUII,
COTPYAHUYECTBA, 0€30MMACHOTO OOPAIIEHUS C BEIIECTBAMH B TIOBCEAHEBHOM KU3HN).

B pesynmeraTe ocBoeHus oOmieoOpazoBarenbHol yueOHol muctumuinabl [100.04 Xumus
oOy4aromuiics J0KEH JIOCTHYb CIEIYIOMINX Pe3y/bTATOB:

JUYHOCMHBIX:

* YyBCTBO T'OPJAOCTU U YBAKEHMSI K UCTOPUU U JOCTHXKEHHUSIM OTEYECTBEHHOM XMMHYECKOU
HAYKHW; XUMHYECKU TPaMOTHOE TIOBe/IeHHE B MTPO(HECCHOHATBLHON IeATETHbHOCTH U B OBITY MPHU
oOpaleHuu ¢ XUMHUYECKUMH BEIECTBAMH, MaTeprajaMu U TIPOIIeCCaMu;

* TOTOBHOCTh K TNPOJOJDKEHUIO 00pa30BaHUS U MOBBIINICHUS KBaTHU(pHUKAUU B W30paHHON
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MpoEeCCHOHAIBHON ~ JICSITEIIBHOCTY W OOBEKTUBHOE OCO3HAHME POJIM  XHUMHYECKUX
KOMIICTCHITUH B TOM;

o YMeHI/Ie HUCIIOJIB30BATh OOCTHXCHHUA COBpeMeHHOﬁ XHMHHGCKOﬁ HayKI/I U XUMHUYCCKUX
TEXHOJIOTUH Uil TIOBBIIICHUS COOCTBEHHOTO HMHTEUIEKTYaJbHOTO pa3BUTHS BBIOPAHHOM
po(hecCHOHANTLHOM e TEIbHOCTH,

MemanpeomenmHbIxX:

* WCIOJIb30BAaHWE pa3IMYHBIX BHJIOB II03HABATEILHOW JIEATEIBHOCTH H  OCHOBHBIX
MHTEJUICKTYyaJIbHBIX ONepanuii (MOCTaHOBKH 3ajadd, (HOpMYyJTUPOBAHHS THIIOTE3, aHAIM3a U
CHHTE3a, CPaBHEHHsS, OOOOIICHUS, CUCTEMAaTH3alllH, BBISABICHHS MPHUYMHHO-CIICJICTBEHHBIX
CBsI3€H, TOKMCKA aHAIOTOB, (DOPMYIUPOBAHMSI BBIBOAOB) ISl PEIICHHS TOCTABICHHOW 3a/1a4H,
MNPUMCHCHUC OCHOBHBLIX MCTOJO0B IMO3HAHUA (Ha6JHOI[CHI/I$I, HAay4YHOTI'O 3KCHCpI/IMeHTa) JJIsA
H3YYCHUS PaA3JIMYHBIX CTOPOH XUMHYCCKUX O6’beKTOB H IIpoHeCCoB, C KOTOPLIMU BO3HUKACT
HEOOXO0IUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

¢ HCHOJB30BAHUC PA3JINYHBIX HCTOYHUKOB I IMOJIYUCHUA XUMHYECKOUI I/IH(bOpMaI_[I/II/I,
YMCHUC OLCHUTL €€ JOCTOBCPHOCTHL JJId AOCTHIKCHUSA XOpPOIIMX PE3YyJIbTATOB B
npodeccuoHanbHOM chepe;

npeomMemHmuix:

* chOpMUPOBAHHOCTH MPEACTABICHUNH O MECT€ XMMHH B COBPEMEHHOW HAy4YHON KapTHHE
MUpa; TOHUMaHUE POJIM XUMHUHU B GOPMUPOBAHUU KPYT030pa U PYHKIIMOHATBHON IPaMOTHOCTH
YeJIOBEKa IS PEIICHUs TPAKTUUYECKUX 3a]1a4;

* BJIQJICHUE OCHOBOIOJATAIONIMMU XUMUYECKUMH TOHATUSIMH, TEOPUAMH, 3aKOHAMH |
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;

* BJaJICHWE OCHOBHBIMH METOJAAMH HAyYHOTO II03HAHUS, HCIOJB3YEeMbIMH B XHMHHU:
HaOII0IEHUEM, OTTIUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThIiBaTh, 00BSICHAThH
pe3yNbTaThl IPOBEICHHBIX OIBITOB U JI€TIaTh BHIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSITh
METO/Ibl TO3HAHUS TPU PEIICHUH MPAKTHUECKUX 3a/1a4;

* c(hopMUPOBAaHHOCTh YMEHUS /1aBaTh KOJIMYECTBEHHBIC OLICHKU U MPOU3BOJUTH PACUYETHI 110
XUMUYECKUM (POopMyJiaM U YPaBHEHUSIM;

* BJaJICHUE MPaBUJIAMHU TEXHUKHU O€30MaCHOCTH MPH MCIOIb30BAaHUH XUMHUYECKHIX BEIIECTB;
* c(hopmMuUpPOBaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOIICHUIO K XUMHUYECKON MHPOpPMAIINH,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

B pe3ynbrare ocBoeHus yueOHOMN NUCHUIUIMHBI O0y4YaloOUIUiics TOJKEeH 00sanaTh
JIMYHOCTHBIMU PE3YJIbTATAMMU:

JIN4YHOCTHBIE Pe3yJIbTAThI Kox muyHOCTHBIX
peau3anuy NporpaMmMbl BOCIIHTAHUS pe3yJbTaToB
(Oeckpunmoput) peajau3zanuun
NPOrpamMMBblI
BOCIIUTAHMSA
Oco3zHaroumii ceds rpak JaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI JIP 1

[IposBistomunil aKTUBHYIO I'PaXk/1aHCKYIO O3UILHIO, JEMOHCTPUPYIOIINN
MIPUBEP)KEHHOCTh MPHUHIMIIAM YECTHOCTH, MOPSAIOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH AaKTUBHBIM UM YYacTBYIOIIMH B CTYACHUECKOM H
TEPPUTOPUATPHOM CaMOYMpaBJIE€HUH, B TOM YHCIE Ha YCJIOBHSX
J00pOBOJIBUECTBA, POTYKTUBHO B3aUMOCHCTBYIONINI U YHaCTBYIOIIUI
B JICSITEJIbHOCTH OOIIECTBEHHBIX OpraHU3alMii

JIP 2

Cobmoaroniiiii - HOpMBI ~ TIPABOMOPSJKA,  CIACAYIONINN  uaeanam
TpaKJIaHCKOTO 00IecTBa, odecrnedeHus 0€30macHOCTH, TIPaB U CBOOO
rpaxaan  Poccuu. JlosnmbpHBI K yCTAaHOBKAM H  TPOSIBICHUSIM
Mpe/CTaBuTeNed  CyOKyJbTyp, OTIMYAOIIMA KX OT Tpynm ¢
JECTPYKTHUBHBIM U JIEBUAHTHBIM TOBEeACHHEM. JIEeMOHCTPUPYIOMIHI

JIP 3




HENpUIATHE M MPEAyNpPekNAOIMUNA COLUAIBHO ONAcHOE IIOBEJCHUE
OKPY’KaIOIIUX

[IposiBnsromnid M JEMOHCTPUPYIOIIMN YBaXXEHUE K JIIOIAM Tpyaa,
OCO3HAIOIIMM LEHHOCTb coOcTBeHHoro Tpyna. Crpemsmmiics K
(hOopMHpPOBAHHIO B CETEBOH Cpele JMYHOCTHO U MPO(PECCHOHATBHOTO
KOHCTPYKTHUBHOI'O «IIM(POBOTO ciesiay

JIP 4

JIeMOHCTpUPYIOIIMHA  INPUBEPKEHHOCTH K  POJHOM  KYJBTYypE,
UCTOPUYECKON IaMATH Ha OCHOBe JII00BM K PonuHe, pogHoMy Hapoy,
MaJjou ponuHe, HPUHATHUIO TpaaULIUOHHBIX LIEHHOCTEN
MHOT'OHAaIIMOHAIbHOr0 Hapoaa Poccun

JIP 5

[TposiBastomniA yBa)K€HHE K JIFOISIM CTapIIEro MOKOJEHUS U TOTOBHOCTh
K YYaCTHIO B COIMAIBLHOMN MOJIEPIKKE M BOJIOHTEPCKUX JBMIKCHHUSIX

JIP 6

Oco3naromyii  OPUOPUTETHYIO  LEHHOCTb  JINYHOCTU  4YEJIOBEKa;
YB@KAIOMIUKA COOCTBEHHYI0O M 4YYXYIO YHUKAJIbHOCTh B Pa3IHYHBIX
CUTYyallUsIX, BO BceX (popMax U BUAAX JEATEIbHOCTH.

JIP 7

[IposiBnsromnA M JEMOHCTPUPYIOIIMM YBaXEHUE K INPEICTABUTEISM
Pa3IUYHBIX STHOKYJIBTYPHBIX, COLUAIBHBIX, KOHPECCUOHATBHBIX U MHBIX
rpynn. ConpuyacTHbI K COXpaHEHUIO, IPEYMHOXKEHHUIO U TPaHCISALUU
KyJAbTYPHBIX  TPAaOUIMH M  LEHHOCTEM  MHOIOHAlMOHAIBHOIO
POCCHICKOr0 rOCy1apcTBa

JIP 8

CobOmroparomuii ¥ MpoMaraHgvupyroNIMil  TpaBwia 370pOBOTO U
Oe3omacHoro oOpasza JKHU3HH, CIOpTa; Mpexynpexaarmui 1o
MIPEO0JI0JICBAIOIIMNA 3aBUCUMOCTH OT aJKOToJis, Tabaka, MCUXOAKTUBHBIX
BELIECTB, a3apTHbIX uUrp u T.1. COXpaHSIOMMHA TCUXOJIOTUYECKYIO
YCTOfIqHBOCTL B CUTYAaTUBHO CJIOKHBIX WA CTPEMHUTCIbHO MCHAIOIINXCS
CUTYaIUSIX

JIP 9

3a00TAIUNACS O 3alUTe OKPYKAIOIMIEH Cpebl, COOCTBEHHON U UYKOM
0€30MacHOCTH, B TOM 4YHclie I POBOI

JIP 10

[TposiBasitomuii yBaxkeHHE K ICTETUYECKUM IIEHHOCTSIM, OOJIaaromiuil
OCHOBAaMHM 3CTETUYECKOU KYJIBTYPbI

JIP 11

[IpuHUMarOIMi CeMENHBIE LIEHHOCTH, TOTOBBIM K CO3/IAHUI0 CEMBU U
BOCIIMTAHUIO JIETEH; NEMOHCTPUPYIOIINI HENPUITUE HACUIIUS B CEMbE,
yX0Jla OT POJMUTEIBCKOW OTBETCTBEHHOCTH, OTKAa3a OT OTHOILIEHUN CO
CBOMMHU JIETHbMU U UX (PMHAHCOBOTO COJIEPIKAHMS

JIP 12

JInuyHOCTHBIE pe3yJIbTaThI

peasu3auum NporpaMMbl BoCiMTaHus, onpenenenusie ['BIIOY MO

«JIEKTPOCTAIBCKHI KOJIIEIK)

Pa3BuBaromuii TBOpuecKHre CIOCOOHOCTH, CIIOCOOHBIN KPEaTUBHO
MBICIIUTD.

JIP 19

Cnioco6HbIH B IM(GPOBOH Cpejie MPOBOANTH OLICHKY HH(POPMAIIHH, €€
JIOCTOBEPHOCTh, CTPOUTH JJOTUYECKHUE YMO3AKIIIOUEHHS] HA OCHOBAHUU
MOCTyMAaronel nHGOpMAaIIHH.

JIP 20

CornpuyacTHbIi K COXPAHEHUIO, TPEYMHOXEHUIO U TPAHCIISIIIUN
KYJBTYPHBIX TPAIULUN U HEHHOCTEN MHOTOHAIMOHAIBHOTO
POCCHICKOI0 rOCyAapCTBa.

JIP 27

Cobnroaronuii ¥ IpornaraHAuPYOMNUN TpaBuiia 3J0POBOTO U
0e30macHOro 00pasa KU3HU, CIIOPTA; MPEAYIPEKIAIOIIHA THOO
MIPE0I0JICBAIONINN 3aBUCUMOCTH OT aJIKOT0JIs, TabaKa, ICUXOaKTUBHBIX
BEILIECTB, a3apTHBIX UIP U T.J.

JIP 29

3aboTsAumiics o 3alIUTe OKpY’KaroIiel cpeibl, COOCTBEHHOM U 4y OH
0€30I1aCHOCTH, B TOM 4HCJIE HU(POBOIL.

JIP 30




B pamkax mporpammbl yueOHOH AUCHUIUIMHBI 00yUYaIOIMIMMHUCSA OCBAaUBAIOTCS YMEHUS

3HAHUSA

Kopn JIP YMenus 3HaHus
JIP 1-12; e OCHOBHBIX 3aKOHOB W

JIP 19, JIP 20, | ¢ packpsIBaTh Ha MpUMEpPAX POJIb XMMUU B | TECOPUI XUMUU;

JIP 27,JIP 29, | popMHUpPOBaHUM COBPEMEHHOH HAY4YHOH | e MOJYYCHHUS U IPUMEHEHUS
JIP 30 KapTUHBI MUpa W B  MPAKTUYECKOW | BAKHEHUIIUX METAILJIOB,
JESITEIBHOCTH YEJIOBEKA; HEMETAJIJIOB, KJIACCOB
e JIEMOHCTPUPOBATH Ha npuMepax | YIJIEBOAOPOJOB U JIPYTHX

B3aMMOCBSA3b MEXAY XUMHUEH U JAPYTHMMH | MpeACTaBUTENCH

€CTCCTBCHHBIMU HayKaMU;
e DpPACKpbIBaTb Ha IpHUMEpax IIOJIOKCHUA

TEOPUM XUMHUYECKOro CTpoeHus A.M.
bytneposa;
e IIOHHUMATh buznueckuit CMBICII

[Iepnonnueckoro 3akona /1.11. MenaeneeBa
U Ha €ro OCHOBE OOBACHATH 3aBUCHUMOCTb
CBOMCTB XUMHNYCCKUX 3JIEMCHTOB u
00pa30BaHHbIX MU BELICCTB oT
AJEKTPOHHOTO CTPOEHUS aTOMOB;

e IPUMEHATH IIPAaBUJA CUCTEMATHYECKOHN
MEXKIyHAPOAHOU HOMEHKJIaTyPhI KakK
CpeAcTBa pPAa3JIMYECHUs W WAECHTH(PUKALUN
BELIECTB 110 UX COCTAaBY U CTPOCHMUIO;

e COCTaBIATh MOJIEKYJISIPHBIE U
CTPYKTypHblE  (POpMYJIBI  OpraHMYECKUX
BEIIECTB Kak HocHuTeleld WHPOpMaluu o
CTPOCHHM BEIECTBA, €ro CBOMCTBAX W
MIPUHAJIEKHOCTH K OIPEJEIIEHHOMY KJIaccy
COEIMHEHN;

e XapaKTEpU30BaATb OpraHnu4ceCcKuc
BC€IICCTBA II0 COCTaBy, CTPOCHHIO H
CBOﬁCTBaM, YCTaHaBJIMNBATb IMPUYIUHHO-

CJICACTBCHHBIC CBA3HM MCXKAY OdaHHBIMU
XapPaAKTCPUCTHKAMU BCIICCTBA,

e TMPUBOAUTH MIPUMEPHI XUMHUYECKUX
peaKkunii, PpacKpBIBAIOIIMX XapaKTEpPHbIE
CBOWCTBA  THUIIMYHBIX MpecTaBuTENEH

KJIACCOB OPTAaHMYECKUX BELIECTB C LIEJIbI0 UX
uaeHTU(DUKAIMA U OOBSICHEHUS OO0JacTH

IIPUMCHCHUS
e I[IPOrHO3HUPOBATH BO3MOXHOCTbH
NPOTCKAHUA  XUMHUYCCKUX peaKuHﬁ Ha

OCHOBE 3HAaHHUH O THITaX XUMHUYECKOU CBSA3HN
B MOJIEKYJIaX PEareHTOB U UX PEaKLMOHHOMN
CITOCOOHOCTH;

e TMPUBOJUTH MPUMEPHI MPAKTHUUECKOTO
WCIIONB30BaHUSI TPOIYKTOB TepepabOTKH
HetH n MIPUPOAHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COCTUHCHHI

OpraHUYECKUX COEIMHEHU;
e XHMHYECKUX TEPMHHOB H
CUMBOJIUKH.

e IpaBUja 0e301macHOTo
oOpaiieHuss ¢ €AKUMH,
TOPIOYAMH ¥ TOKCHUYHBIMH
BEIIECTBAMH,  CpPEACTBaAMH
OBITOBOM XMMHUH;

e TpaBWJIAa U  TMPUEMBI
O0e3omacHOil  paboOTBl €
XUMHYECKUMHU BEUIECTBAMHU
u 1a00pPaTOPHBIM
00opya0oBaHUEM;

e BAXHEUIINX BEHIECTB H
MaTepuaioB, MX  COCTaBa,
CTPOCHUS W XHUMHYECKUX
CBOICTB  BemIeCTB  JUIS
0€301acHOro NMPUMEHEHUS B
MIPaKTUYECKOU
JIeSITCIIBHOCTH;

e OOBSCHATH MIPUYUHBI
MHOT000pa3usi BEIIECTB Ha
OCHOBE 001X
MpEeACTaBICHU 00  uXx
COCTaBe U CTPOCHUH;




(monuaTHUIEHA, CUHTETUYECKOIO KaydyKa,
aIeTaTHOTO BOJIOKHA);

[ HpOBOIII/ITb OIIBITHI IIO paCHOSHaBaHI/IIO
OpPraHHYECKUX BEIIIECTB: TIIALEPHUHA,
YKCYCHOM KHUCIJIOTBI, HENIPEACIIBHBIX KUPOB,
IIFOKO3bI, Kpaxmajia, OeJKOB - B COCTaBe
IMUIICBBIX HpOZ[yKTOB U KOCMCTHUYCCKHX
CPE/ICTB;

o YCTaHaBJII/IBaTB 3aBUCUMOCTH CKOpOCTI/I
XUMHYECKOH  PEeakIud M CMEIICHUS
XHUMHUYECCKOI'O paBHOBGCI/Iﬂ oT paSHI/I‘-IHBIX
(bakTopoB c LETBIO ornpeeIeHUs
ONTUMAJIBHBIX yCJIOBUI IIPOTEKAHUSA
XUMHYECKHX TPOIECCOB;

e IIPUBOJUTH IPUMEPHI TMAPOJIN3A COJIEH B
[TOBCEIHEBHOM KM3HH YEI0BEKA;

e IMPUBOJUTH IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ B HpI/IpOI[G,
MIPOU3BOJICTBEHHBIX mporeccax u
KN3HCACATCIIBHOCTU OpFaHI/I3MOB;

e IPHBOJUTH  INPUMEPHl  XHUMHYCCKUX
peaxui, PacKpBIBAIOIINX o01me
XUMHYECKHE CBOWCTBA MPOCTHIX BEIICCTB -
METAJJIOB U HEMETAJIJIOB;

e IPOBOAMTH PACYCTBl HAa HAXOXKICHHUE
MOJICKYJISIPHOH (hOpMYIIBI YTIEBOIOPOAA TIO
NpOAyKTaM  CrOpaHUs H 10  €ro
OTHOCHTGHLHOfI IIJIOTHOCTH MU MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOISAIINX B €I'0 COCTAB;
° OCYHICCTBJ'HITI) ITIOUCK XHMH'—ICCKOﬁ

uHpopMaIuu 1o Ha3BaHMSIM,
uaeHTHPUKATOpaMm, CTPYKTYPHBIM
(opMyaM BEIIECTB;

e KPUTHYECKH OLIEHUBATh u
UHTEPIPETUPOBATH XUMHYECKYIO
nHpopMaIuio, COJIEPIKAILYIOCS B
COOOIIEHUSX CPEICTB MaccoBOM
nHpopmanuy, pecypcax  MHTepHera,
HAy4YHO-TIONYJISIPHBIX CTaTbsIX C TOYKHU
3peHus €CTECTBEHHOHAY4YHON

KOPPEKTHOCTH B LENAX  BBIABICHUS
OLIMOOYHBIX CYXKIEHUI U (popMHpOBaHUS
COOCTBEHHOU MO3UIINH;

e TIPEICTABIIATH yTH pelreHus
III00ANBHBIX MPOOJEeM, CTOSIIUX Mepen
YEeJIOBEUYECTBOM: SKOJIOTHYECKUX,

HHEPreTUYECKUX, CHIPbEBBIX, U POJIb XUMHUH
B PEILIEHUH 3TUX MPoOIIEM.




2. CTPYKTYPA COJIEP)KAHWUE YUYEBHOM JUCIIUILJIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

B Gopme muddepeHInpoBaHHOTO 3a4eTa (3d Cuém 6pemeHU, OMEe0eHHO20 HA

npakmuieckKue 3aHﬂmu}l)

Bua yueOHoii padoThI Oo0bem
yacax
O0Bem 0o0pa3oBaTe/IbHOM HATPY3KHU (BCEro) 78
Oos3aTesibHAsl Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:
TEOPETUUYECKUE 3aHATUS 34
MPAKTUYECKUE 3aHATUSA 44
KOHTPOJIbHBIE PabOTHI (3a cuém epemenu, omeedeHHO20 Ha NPaKmuiecKue 1
3aHAmMUsL)
IIpome:xxyTouHasi aTTecTanus: 2




2.2. TemaTu4ecKHuii IJIAH U CO/lep:KaHNe y4eOHON AU CHMIIIMHBI

HaunmeHoBaHue pa3iejioB U TeM

Conep:xxanue ydyeOHOro Marepuasa u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXCs

Koanue
CTBO

yacoB

Konanl JMYHOCTHBIX
pe3yJbTaToB,
¢popmupoBanmnio
KOTOPBIX CIOCOOCTBYET

3JIEMEHT IporpamMmmal

2

4

Bsenenue

Cojnepkannie y4eOHOro MaTepuaia

HayuHble meToAbl MO3HAHUS BEIIECTB M XUMHUYECKHUX SIBJICHUU. Poib
SKCIEPUMEHTa W TEOPUHM B XUMHUHU. MOJEIUPOBAHUE XUMHUYECKUX
NpOIECCOB. 3HAueHWEe XUMHH TpH ocBoeHuu npodeccuit CIIO u
crenuanbHocTedt CIIO TexHmueckoro mpoduiis mnpodeccHoHaIbHOTO
00pa3zoBaHwusl.

JIP1-12

Paznen 1 O0masi u Heopranuy

eCKasi XuMus

Tema 1. 1.
OCHOBHBIE TTOHATHUS U 3aKOHBI

Cojnepkanne yaeOHOro Matepuana

1-2

OcHoBHbIe TOHATUS XUMUU. BemectBo. AToM. Mosnekyna. XuMHUECKHUi
aneMeHT. Asutotponus. [IpocTeie U ClIOXKHBIE BeleCTBA. XHUMUYECKUE
3Haku U Gopmymsl. KauecTBeHHBIN U KOJTUYECTBEHHBIN COCTAB BEIIECTB
OTHOCUTENBHBIE aTOMHAsE W MOJIeKyJisipHass Macchl. KomudecTBo
BEILIECTBA.

OcHoBHbI€ 3aKOHBI XUMHH. CTexuoMeTpus. 3aKOH COXPaHEHHsI MacChl
BEUIECTB. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB MOJIEKYJISIPHOU
CTPYKTYpbI. 3aKOH ABOTaipo U CJIEJICTBUS U3 HETO.

JIP1-12

5-6

IIpakTHYeckHne 3aHATHSA:

1.PacueTHble 3agaun Ha HAXOKJIEHUE OTHOCHUTEIBHON MOJIEKYJSIPHOU
MAacChl U BEILECTBA.

2.PacueTHble 3a7ayM Ha HAXOXJIEHHWE MAacCOBOM JIOJIM XHMHUYECKUX
HJIEMEHTOB B CJIOKHOM BEILIECTBE.

Tema 1.2. Ilepnoanueckuit

3aKOH n HepI/IOI[I/I‘-IeCKa}I

JIP1-12; JIP 19,JIP 20,
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cucreMa XUMHUYECKUX
anemenToB /.. MenneneeBa u
CTpPOEHHUE aToMa

Copepxanue yueOHOro Marepuasa

1

IHepuoauyecknii 3akon .M. Menpneieena.

Omkpoimue /.. Menoeneesvim  Tlepruogudeckoro  3aKoHa.
[lepuoanueckuii 3akoH B  (GopmymupoBke .M. Menneneesa.
[lepuoanueckas TabnuIla XUMHUYECKUX DIEMEHTOB — TIpaduueckoe
OTOOpak€HHE IEepUOINYECKOro 3akoHa. CTpyKTypa NEpUOANYECKOU
TaOJIMITBL: IEPHO/IbI (MaJIbIe M OOJIbIIKE), TPYNIbI (TJIABHASI M TOOOYHAs).

Crpoenne aTtoma u nepuoandeckuii 3axon JI.U. Menpaeneena.
Amom — cnoocnas  uwacmuya. Snpo (IPOTOHBI W HEUTPOHBI) H
aneKTpoHHast o0onouka. M3otonbl. CTpoeHHE 37IEKTPOHHBIX 000JI0UEK
aTOMOB  JJIEMEHTOB MalbiX 1epuogoB. (OCOOEHHOCTH CTPOCHHUS
DIIEKTPOHHBIX 000JOYEK AaTOMOB JIIEMEHTOB OOJBIIUX IEPHOI0B
(mepexoaHbIX 351eMeHTOB). [ToHsATHE 00 OpOUTANISX. S-, p- B d-OpOUTAIIH.
DJEeKTPOHHbIE KOH(PHUTYpalMd AaTroMOB XHMHYECKHX  DJIEMEHTOB.
CoBpemenHast (pOpMyJIUpPOBKA MEPHOJUYECKOIO 3aKOHA. 3Ha4YCHHE
NEPUOJIMIECKOTO 3aKOHAa M MEPUONUYECKON CHUCTEMBl XHMHYECKHUX
sanemeHToB JI.MI. MenzaeneeBa i pa3BUTUS HAyKM W IMOHUMaHUS
XUMHYECKOW KapTHHBI MUPA.

JIP 27

3-4

IIpakTH4eckHe 3aHATHA:

l.XapakTepucTuka 3JIEMEHTOB C YYE€TOM MECTOHAXOXICHUS B
MEPUOIUYECKON CUCTEME.

2.XapakTepucTUKa XMMHUYECKUX 3JIEMEHTOB MO KHCIOTHO - OCHOBHBIM
CBOWCTBaM HX coelMHEeHUNH. AM(OTEpHOCTb.

Tema 1.3. CtpoeHue BemniecTa

Conepxanue yueOHOro MaTeprasia

1

Tunel xumudeckoit csizu. Ctpoenue Bemiectsa. MoHHasi XuMu4eckas
cBsA3b. KaTHoHBI, uX 00pa3oBaHuEe M3 aTOMOB B pe3yJibTaTe IMpoliecca
OKHUCJICHUS. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJIbTaTe Impolecca
BoccTaHoBieHns. HMoHHas CBsA3b, KaK CBA3b MCXKAY KaTHOHaMU U
AHUOHAMH 3a CYET dJEKTPOCTaTHIecKoro nputsbkenus. Kinaccudukamus
HMOHOB: IO COCTaBY, 3HAKy 3apsfa, HAIWYUIO THAPATHOM OOOJOUKH.
HNonnble kpucraminueckue pemeTkd. CBONMCTBA BELIECTB C HMOHHBIM
TUIIOM KPUCTAJNINYECKON PELIETKH.

JIP1-12; JIP 19,JIP 20,

JIP 27
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KoBanenTHass xumuuyeckass cBsi3b. MexanusMm  00pa3oBaHUs
KOBAJIGHTHOM  CBsI3U  (OOMEHHBII M JTOHOPHO-aKLENTOPHBII).
ONEeKTPOOTpULIATENIbHOCTh. KoOBajleHTHBIE TMOJIApHAsT U HEMOJSpHAs
cBs3u. KpaTHOCTh KOBaJI€HTHOW CBsi3U. MOJIEKyJIsIpHbIE M aTOMHBIE
KpUCTaJIIM4eckue penieTku. CBOMCTBA BELIECTB C MOJEKYJISIPHBIMU U
ATOMHBIMHU KPUCTAJIIMYECKUMH PEILIETKAMH.

Merajuindeckass  KpUCTaJUIMYECKasi pelieTka W MeTaJuIMdecKas
XUMHUYecKast cBA3b. (DHU3MUECKHe CBOHCTBA METANIOB. ArperaTrHble
COCTOSIHMSI BeIleCTB M BOJAOPOJAHAsl CBSA3b. [BEpjoe, JKUAKOE U
razoo0pasHoe cocTosHHS BemiecTB. llepexon BemiecTBa M3 OJHOTO
arperaTHOro COCTOSTHHMS B pyroe. BomopoaHas cBs3b.

Yucrtble BemecTBa U cMecHu. [Tonsatue o cmecu BeniecTB. I 'oMOreHHbIC
U TCTCPOTCHHBIC CMCCH. CocraB cMmecel: pemieHuC 3aJady Mo TEME
o0beMHas U MaccoBasl J0JI KOMIIOHCHTOB CMECH.

Jucnepcubie cuctembl. [lonatue o aucnepcHoi cucreme. JlucnepcHas
daza u nucnepcuonHas cpena. Knmaccudukanus AUCIEPCHBIX CUCTEM.
[ToHsiITHE O KOJUTOMAHBIX CUCTEMAX.

5-6

ITpakTyeckue 3aHATHS:

1. Ompenenenue Tuma CBSI3M B COEIMHEHHUSX M COCTABIEHHUE CXEM
CTPOEHHUS CBS3H.

2. CocraB cMeceil: pemieHHe 3aJa4 II0 TeMme: MAaccoBasi 0.1
MpUMeCceH.

Tema 1.4. Bopma. PactBOpbI.
DNeKTpoIuTHYECKast
JMCCOIMAIINS

Coneprxkanne ydeOHOro MaTepuana

1 Bona. PacrBopenme. Boma kak  pacrBopurens.  PacTBopsbl.
HaCI)IH_[eHHBIe, HCEHACBIIIICHHEBIC, MEPECChINICHHBIC PacTBOPEI.
PacTtBoprMOCTh ~ BelIECTB. 3aBUCUMOCTb  pPacTBOPUMOCTH  ra30B,
KHUIOAKOCT e n TBCPABIX BCIICCTB OT PA3JIMYHBIX (baKTOpOB.

2 MaccoBas 10J11 paCTBOPEHHOI'O BEIIECTBA.

DJIeKTPOJIMTHYECKAS TUCCONMALMSA. DICKTPOIUTHI U HEIJIEKTPOIIUTHI.
DIEKTPONUTHYECKAsT TUCCOIMAIA. MeXaHU3Mbl JJIEKTPOIUTHIECKOM
JACCOLMALMU JUISl BEIECTB C PA3JIMYHBIMU TUIIAMH XMMHYECKOW CBSI3H.
I'mapaTtupoBaHHbIE u HETUJIPAaTUPOBAHHBIC HOHEL. CrenecHb

JIP1-12; JIP 19,JIP 20,
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BHGKTpOHHTquCKOﬁ JAUCCOoLHaliu. CunbHBIC U cla0bie OJICKTPOJIUTHI.
OCHOBHBIC TTOJIOKCHUS TECOpHUU BHeKTpOHHTI/I‘{eCKOﬁ Jucconuanmm

4-8 | IlpakTHYecKHe 3aHATHS: 5
1. Pemenue 3a1a4 Ha BBIYKUCIEHUE MAaCCOBOM 101U BEUIECTBA.
2. llpuroroBieHue pacTBOpa 3a/laHHON KOHLIEHTPALUH.
3. KucnoTbl, OCHOBaHUS U COJIM KAK AJIEKTPOIUTHI
4. Peakiuu B pacTBOpax 3JIEKTPOJIUTOB
Tema 1.5. Knaccudukarus 7
HEOPraHWYECKUX COEAUHECHUI JIP1-12; JIP 19, JIP 20,
U UX CBOMCTBa
Copepxanue yueOHOro MaTepuana 7
IIpakTHYeckne 3aHATHSA:
1 KuciaoTsl ux cBOMCTBA, MOJTYyYECHHE
2 CBOIICTBA KUCIIOT — OKUCTUTENCH
3 OcHoBaHMSI KaK »JJIGKTPOIUTHL, UX KIacCUPUKALUsi MO pPa3IHYHBIM
IIpU3HAKaM. XHMHYECKHE CBOMCTBA OCHOBAHMM B CBE€TE€ TEOPUHU
ANEKTPOJUTUYECKOH Auccoanuu. Pa3ioxkenne HepacTBOPUMBIX B BOJIE
ocHoBaHu. OCHOBHbIE CIIOCOOBI MTOJIYYEHHS OCHOBaHUMN
4 Comu  kak onekTponuTsl. Conu  cpeaHue, KHUCIblE W OCHOBHBIE.
XUMHYECKUE CBOMCTBA COJIEd B CBETE€ TEOPUU JIIEKTPOJIUTHUYECKOU
Jquccoranui. CiocoObl MOTy4YeHus CoNel.
5 I'mpponus comnent.
6 ConeoOpasyromue ©  HecoyieoOpazyromue okcuabl. OCHOBHBIE,
aM(OTepHbIE U KUCIOTHBIE OKCHUJIbl. 3aBUCUMOCTb XapakTepa OKCHUJA OT
CTETNEeHH OKHCIIEHUSI 00pa3yoIIero ero Merauia. XuMHUYecKre CBOMCTBA
okcu10B. [Tosyuenue okcu108
7 I'eneTnyeckas CBsI3b MEK/Yy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.
Tema 1.6. O000menne 2 JIP1-12; JIP 19, JIP 20,
3HaHMi 3a 1 cemecTp Copepxanue yueOHOro MaTepuaa
1 IToBTOpEHHE M cCUCTEeMATU3ALM 3HAHUM
2 KontposbHast pabora 3a 1 cemectp
Tema 1.7. XUMHYECKUe 12
peakmumn JIP1-12; JIP 19, JIP 20,
Copep:xanne yueOHOTO MaTepuana 4
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Peakumu  coemuHeHWs,  pa3OKEHHS,  3aMEIICHHs,  OOMeHa.
Karanutuueckue peakuuu. OOpaTumble M HEOOpAaTHMBIE pEaKIUU.
['omMoreHHble ¥ TreTEPOTrE€HHBIE pEaKIHH. DK30TEPMUYECKHUE U
SHAOTEPMUYECKUE PEAKIIHH.

TennoBoii 23 pexT xuMuueckux peakuuii. TepMoxuMuyeckre ypaBHeHUs

[ToHsiTHE O CKOPOCTH XMMHMUYECKHMX DPEAKIMI. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHX PEaKuil OT pa3InYHbIX (PaKTOPOB: MPUPO/IbI pEarupyromnx
BEUIECTB,  MX  KOHILEHTpaluH,  TEMIEpaTypbl,  I[OBEPXHOCTH
CONPUKOCHOBEHMSI M HCIIOJIBb30BaHUs KaTain3aropoB. OOpaTumbie U
HeoOpaTUMble peakuMH. XHUMUYECKOE PaBHOBECHE U CIIOCOOBI €ro
CMEIIICHHUS.

OKHCIUTEIIFHO- BOCCTaHOBUTEIBHBIC p€akunuu, HMXx KJIaCCI/I(i)I/IKaIII/Iﬂ.
Crenenb okucieHus. OKUCIUTENs U BOCCTaHOBIIEHHE. BoccTaHOBHUTEI
1 OKHMCJICHUC.

5-12

IIpakTH4yeckue 3aHATHS:

1. Pemienue 3a1a4 no TepMOXUMHYECKUM YPABHEHH M.
2.M3y4enue BIUSHUSA YCIOBUM HA CKOPOCTh XUMHYECKUX PEAKIIUI.
3. XuMuueckoe paBHOBECHE U CIIOCOOBI €r0 CMELICHMUS.

4. OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB.
5. BaxHeiimme OKACIUTEN U BOCCTAHOBHUTEIH.

6. BiiusiHue cpeqibl Ha MPOTEKAHUE PEAKLIUM.

7. CocTaBiieHHE OKUCIUTENbHO- BOCCTAHOBUTENIBHBIX PEAKIIHA.

8. DNEKTpoNIN3, €ro NPaKTUYECKOE 3HAUYEHUE

Tema 1.8.
HEMeTaJUIbl

Meranisl

n

Coneprxkanne ydeOHOro MaTepuana

1 Mertannbl. OcoOEHHOCTH CTPOEHHUS aTOMOB M KpUCTAJUIOB. Pusnueckue
cBoiictBa MertayuioB. Knaccudukanus MeETaIoB MO  pa3iMYHBIM
npu3HakaM. OO0mye cnocoObl MOTYYEeHUsI METAJJIOB

2 Hemeramnbsl. OcoGeHHOCTH CcTpoeHUs aToMoB. Hemeramibl — mpocTbie
BElIeCTBa. 3aBUCUMOCTb CBOICTB TajJOr€HOB OT HMX IIOJIOKEHUS B
IlepuouuecKon cucTeMe.

3 ITpon3BOACTBO CEPHON KUCIOTHI

4 CuiMkaTHasi IPOMBIIUIEHHOCTb.

JIP1-12; JIP 19, JIP 20
JIP 27; JIP 30

IIpakTHYecKkHe 3aHATHSA:
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l.XumMuyeckue CBOICTBA  METAJLJIOB.
HanpsHKeHUH MEeTaJuIoB. MeTtajuioTepMust
2. Ilonstue o merayutypruu. IIpon3BoAcTBO UyryHa U cTaju.
3. PenieHue 3KkCiepUMEHTANIBHBIX 3a1a4

DONEeKTPOXUMHUYECKUN sl

Tema 1.9. O0001mEenMEe 3HAHNHA 1 JIP1-12; JIP 19, JIP 20
Mo oOIel M HeOpraHWYeCKOu
XUMUU
1 Urpa.
Pazgen 2 24
Oprannyeckasi XuMus
Tema 2.1. OCHOBHbIE IOHATHUS
OpraHNYeCKON XMMUU U TEOPUS 3 JIP1-12; JIP 19, JIP 20
CTPOCHUSA OpPTaHUYECKUX JIP 27
COCIMHECHUM.
Copepxanue yueOHOro MaTepuana 2
1 IIpeamer opranudeckod xumuu Teopuss CTpOEHUST OpPraHUYECKUX
coenuHenut  A.M. byrtneposa. Ilpupoansie, HCKyCCTBEHHbIE U
CUHTETHUYECKHE OpraHudeckue BemiecTBa. CpaBHEHHE OPraHUYECKUX
BEUIECTB C HEOPraHN4YeCKMMU BaneHTHOCTh. XMMHUECKOE CTPOEHHUE KaK
MOPSAJIOK COEMHEHHUSI aTOMOB B MOJIEKYJIbI 110 BaJIeHTHOCTU. OCHOBHBIE
MIOJIO)KEHUS TEOPUHM XHMHUYECKOTO CTpoeHus. V3oMepust U H30MeEpBl.
XuMuyeckue GopMyJibl U MOJIETH MOJIEKYJ B OPTraHUYECKON XUMUH.
2 Knaccugukaius opraHuuecKux BELIECTB 0 CTPOEHUIO YTIIEPOIHOIO
CKeJIeTa ¥ HaJN4Mi0 (PYHKIMOHAIBHBIX rpymnmn. ['oMosnoru u romMosorus.
Hauana nomenknatypel [UPAC.
Knaccudukanus opraHMd4eckMx peakiuii B OpraHM4ecKOM XUMHH.
Peakium  mpucoenuHeHus ~— (TUAPUPOBAHMS,  TaJIOTEHUPOBAHUS,
TUAPOTAJIOTeHUPOBAHUs,  ruaparanuu).  Peakuuu — OTHIETICHUS
(meruapupoBaHusl, 1ErUAPOTaIOreHUPOBaHMS, IeruapaTaun). Peakun
3amelnenus. Peakunu n3omepusanuu
3 IIpakTHYeckne 3aHATHSA: 1
1. KauecTBeHHOE ompeleneHHe yriepojga W BOAOpoAa B
OpPraHUYECKUX COEIUHEHMSIX. 8
Tema 2.2. YrneBonopoabl 1 UX 8

IIPUPOHBIE HCTOYHUKH
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Cojnepkannie yueOHOro MaTepuaia

1

Ankanpl. ['OMOJIOTMYECKWH  psii, HW30MEpUs MW HOMEHKJIATypa
aJKaHOB.XMMHYECKHE CBOMCTBAa allkaHOB (MeTaHa, 3TaHa): TOpEHHE,
3aMeIleHHEe, pa3JIoKEeHUe, AeTuapupoBanue. IIpuMeHeHne ajaKkaHOB Ha
OCHOBE CBOMCTB. I{MKJI0aJIKaHbI

AJikeHbl. OTWICH, €ro TOJy4YeHHe (IeruApUpPOBAHUEM JTaHa,
JlenoiMMepu3anuen noiaudTuiieHa). ['oMonorudeckuii psn, u3oMepus,
HOMEHKJIaTypa aJIKEHOB. XHMHUYECKHE CBOWCTBAa ATUJICHA: TOPEHUE,
KaueCTBCHHBIC peakmnuu (oOeciBeYrnBaHNEe OPOMHOM BOJBI U PacTBOpA
NepMaHraHaTa Kajus), THApaTanus, nojauMepusanus. lIpumeHeHue
STUJIEHA Ha OCHOBE CBOMCTB

ITonssTe 0 aueHaxX Kak yrieBOLOPOAAX C JBYMs IBOMHBIMH CBA3SIMU.
CormnpsbkeHHbIE JHEHBl. XUMHWYECKHE CBoWcTBa OyrtaaueHa-1,3 wu
u3omnpeHa: oOeclBeunBaHUE OPOMHOM BOJBI M IOJUMEpU3ALUs B
Kayuyyku. HaTypanbHbIi M CUHTETHYECKHE Kaydyku. Pe3una.

AnkuHbl. AnerusieH. XHMMHUYECKME CBOMCTBA alleTUJIEHA: TOpPEHHeE,
oOecrBeunBaHre OpPOMHON BOABI, NPUCOEAMHEHHE XJIOPOBOAOPOJA U
runparauus. I[IpuMmeHeHne — aneTwiieHa HAa  OCHOBE  CBOMCTB.
MeskkaccoBasi U30MEpUs C aAJIKaAUEHAMU

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30J1a: TOpEeHUE, pPeaKuu
3aMelleHus (rajJoreHupoBaHue, HUTpoBanue). [Ipumenenue 6eH3oma Ha
OCHOBE CBOMCTB.

IIpupoanbie HCTOYHUKHU YIJIeBOAOPOAOB. IIpuponaHblil ras: cocras,
npuMeHeHue B kauectBe ToruBa. Hegrs. CoctaB u nepepabotka HePTH.
ITeperonka Hedtu. HedrenpoaykTsl.

JIP1-12; JIP 19, JIP 20
JIP 27

7-8

IIpakTHYeckne 3aHATHSA:
1.IlonyueHue 3TUIEHA U U3YUEHHUE €TO CBOMCTB.
2. YriieBoiopoabl. 3aKperuieHuEe 3HaHUW O CTPOCHUU U CBOMCTBAX.

Tema 2.3.
Kucnopoaconep:xariue
OpraHUYeCcKUEe COeTMHEHUSI.

Cogepkanne ydeOHOro MaTepuana

JIP1-12; JIP 19, JIP 20
JIP 27, JIP 29
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1-6

IIpakTHYeckHe 3aHATHA:

1.0gnoaromuble cniupThl. [losyueHue sTaHona OpOKEHHEM IUIFOKO3bI U
ruapatanuei sTuieHa. ['uapokcuibHas rpymnna Kak (yHKIHOHAIbHAS.
IToHsiTHe O IPEEIIBHBIX OMHOATOMHBIX CIUPTAaX. XUMHUYECKUE CBOMCTBA
ATAHOJIA: B3aUMOJICHCTBHE C HATpUEM, 00pa30BaHHE MPOCTHIX M CIIOKHBIX
3pUpoB, OKuCIeHUE B anbpaeruia. llpumeHeHue 3TaHOIAa HA OCHOBE
CBOMCTB. AJKOroiM3M, €ro TIOCIEACTBUS U NPEayNpexKICHUE.
MHoroaromHsle ciupThl. [ IHIIEpUH KakK PEACTaBUTEIb MHOMOATOMHBIX
CIIMPTOB. KauecTBenHnas pCaKkuu-d Ha  MHOI'OAQTOMHBIC CIIUPTHI.
[TpuMeHeHHe IIULEpHHA.

2.®enonbl. Ou3nveckne M XUMHUYECKHE cBoMcTBa (heHona. Bzammuoe
BJIMSIHME aTOMOB B MOJIEKYJle (peHOJIA: B3aUMOACHCTBUE C THJIPOKCUIAOM
HATpUs M a30THOH KucaoToi. IlpuMeHenne ¢peHona Ha OCHOBE CBOMCTB.

3.Anpuerunpl.  AnplerujHas ~— rpynma  Kak  (YHKIMOHAJbHAS.
QopmanbIerug MU €ro CBOMCTBA: OKHUCIEHUE B COOTBETCTBYIOLILYIO
KHCJIOTY, BOCCTQHOBJICHHE B COOTBETCTBYIOIIMI crupT. [lomydeHue
QITBJICTHIOB OKHCIICHUEM COOTBETCTBYIONIMX CHUPTOB. l[IpumeHeHHE
aapAeTuIoB (hopMaiblieruia) Ha OCHOBE MX CBOWCTB

4.Ilonsatue o kapOOHOBBIX KHcioTax. KapOokcuibHas rpymmna Kak
¢dyHKUMOHANMBbHAS. ['oMomoruueckuil psa NpeAeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCHOT. [lomydyeHne KapOOHOBBIX KHCIOT OKHUCICHHEM
IbJETUAOB. XUMHMUYECKHE CBOMCTBA YKCYCHOH KHCIIOTBI: oO0Iue
CBOMCTBa C MHHEpPaJIbHBIMU KHCIOTAMH M pEaKlus 3TepUPHUKALUU.
IIpuMeHeHne yKCyCHOW KUCIIOTBI Ha OCHOBE CBOMCTB. Briciue xupHbIe
KHMCJIOTBI Ha IPUMEPE NAIIbBMUTUHOBOM U CTEAPUHOBOM.

5.Cnoxuble  3¢upsl. [lomydyeHue CcIOXKHBIX 3I(QHUPOB  peakuuei
stepuukanmu. Cioxuble 3upsl B IpUpoJE, UX 3HaueHue. [Ipumenenue
CJIOKHBIX 3(UPOB Ha OCHOBE CBOWCTB. JKHpBI Kak CIIOKHBIE 3(UPBHI.
Knaccudukanus xupoB. XUMHUECKHE CBOICTBa >KUPOB: THAPOJIU3 U
TUAPUPOBAHUE KUJKUX KUPOB. [IpuMeHeHue )KupoB Ha OCHOBE CBOWCTB
Mslna — conu kapbonoswix Kuciom.

6.YraeBojpl, UX Kiaccuukanus: MoHocaxapuabsl (TI0K03a, PpyKTO3a),
nucaxapuabl (caxapo3a) W IoJucaxapuabl (Kpaxmal U ILeJUII0JI03a).
['mroko3a — BEIIeCTBO C JABOWCTBEHHOHN (DyHKIMEH — anbAeruaoCIupT.
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XUMHYECKUE CBOWMCTBA TJIIOKO3bI: OKHCIIEHUE B TIIIOKOHOBYIO KHCJIOTY,
BOCCTAHOBJICHHE B COpOUT, crnupTroBoe Opokenue. [Ipumenenue
r1I0KO3bL. [ToHsATHE 0 peakiusaX MOJIUKOHICHCAIIMU U THIPOJI3a

Tema 2.4. A3zorcoaepxkaniue 4
OpraHNu4eCcKue COCIMHCHMUS. JIP1-12; JIP 19, JIP 20
[Tonumepsl. JIP 27
Copepxanne yueOHOro Marepuaa 3
1 [Tonatne o0 amumHax. Anudaruyeckue aMuHbl, UX KilacCUUKALUS U
HOMEHKJIaTypa. AHMIMH, KaKk opraHudeckoe ocHoBaHue. llomyueHue
aHWJIMHA U3 HUTpoOeH3oma. [IpuMeHeHre aHmIMHa HA OCHOBE CBOMCTB.
2 AMUHOKHCIIOTHI Kak amM(oTepHbIe TU(PYHKINOHAIBHBIE OPTaHUYECKHe
COEJIMHEHHUSI.
3 ITomumepsl.  IImactmaccbl.  IlomyueHume — moamMepoB — peakunuen
HNOJMMEpHU3alMM M TMOJMKOHAEHCAlMU.  TepMOIIacTUYHble U
TEpMOpeaKTUBHBIE IulacTMacchl. [IpeacraBurenu muactmacc. BonokHa,
ux kiaccudpukanys. Iloaydenue BonokoH. OTaenbHbIE NpPeACTaBUTENN
XUMHYECKHX BOJIOKOH.
4-5 | llpakmuueckue 3anamus: 1
-benku. IlepBuuHasi, BTOpUYHAs, TpPETUYHAs CTPYKTYpbl OEIJIKOB.
XuMHUecKue CBOWCTBa O€JNKOB: TOpeHMe, JAEHATypalus, THIPOJIU3,
1BETHblEe peakuuu. buonoruueckue QyHkuu OenkoB. benku wu
HoJIcaxapuabl Kak OUOMOINMEPHI.
-1BeTHbIE peakinK OEJIKOB.
Tema 2.5. O600111eH1E 3HAHNUHI 3 JIP1-12; JIP 19, JIP 20
110 OPraHUYECKON XUMHUHU
Cojnepkanne ydeOHOro Marepuana 1
1 IIpakTH4eckoe 3aHATHE:
["'eHeTnyeckas CBsI3b MEXAy KJacCaMU OpraHMYeCKHX COSTUHEHU.
IIpome:xyTouHnas 2 Ju¢pdepeHupoBaHHbIN 3a4eT 2
arrecrauus
HTroro 78
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3. YCJIOBHUSA PEAJIN3AIIMA TIPOT PAMMBI YYEBHOM
JUCIHUIIVIMHBI

3.1 TpedoBanus K MUHUMAJIbHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecleYeHH )

OcBoeHue mporpaMmbl WHTErPHUPOBaHHOW yueOHOW auctumuinabl [100.04 Xumwus
npeanonaraer Hanuune B [BIIOY MO «DnexkTpocTalibCKuil KOJUIEMXK», peaTu3yroleM
o0pa3oBaTeNibHYI0 MPOrpaMMy cpefHero ofmiero odpasoBanus B mpezenax ocBoeHus OIIOII
CIIO na 6aze ocHOBHOTO OOmIero oOpa3oBaHHs, y4yeOHOro KaOWHETa, B KOTOPOM HMMEETCs
BO3MOXKHOCTh 00€ecrieduTh CBOOOAHBIN JocTyn B IHTepHET BO BpeMst yueOHOT0 3aHSATHUS U IIEPUOT
BHEY4YEOHOW AEATEIbHOCTH 00yYarOIINXCA.

[Tomemienue xabunera yaoBieTBOpseT TpeOboBaHUAM CaHUTAPHO-3MHIEMUOIOTHYECKUX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHalieHO TUIOBBIM 000PY/I0BAaHUEM, B TOM
YHClie CleNUaTIu3uPOBaHHON yueOHONW MeOenbio U cpecTBaMU OO0y4YeHUs, JOCTATOUHBIMH JIs
BBITOJIHEHHS TPEOOBAHUH K YPOBHIO IIOATOTOBKU O0YYarOIIUXCSI.

B xabunere wumMeercs MyJIbTHUMEIUHHOE OOOpPYIOBaHHE, IOCPEICTBOM KOTOPOIO
YYaCTHHKH 00pa3oBaTeIbHOrO Mpollecca MOTYT MPOCMATPUBATh BU3YaJIbHYIO HH(OpPMAIHIO,
CO3/aBaTh MPE3EHTAIUH, BUIEOMATEPHAIIbI, UHBIE IOKYMEHTHI.

B coctaB y4eOHO-METOIMYECKOTO ¥ MaTEepHAIbHO-TEXHHUYECKOTO obecneueHus: padoueit
nporpaMMmel o61meoOpa3oBaTenbHoi yuebnoi aucuuruinasl [100.04 Xumust BXOAST:

* MHOTO()YHKIIMOHAILHBIH KOMITJICKC TIPEIo1aBaTels;

* HaIJISIIHBIE TOCOOUS (KOMILIEKTHI Y4eOHBIX TaOIuIl, JIAKaTOB U JIp.);

* HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;

* KOMIUIEKT TEXHHUYECKOW MOKYMEHTAIlMH, B TOM 4HCJIE MacmopTa Ha CpeicTBa O0y4yeHuS,
MHCTPYKIIUH TI0 X MCIIOJIb30BAaHHUIO U TEXHUKE 0€301acHOCTH;

* OuOMoTeUHBIN (HOH/I.

B Oubnmoreunsiii ¢GoH BXOAAT Yy4eOHWKH, OOECIICYMBAIOIINE OCBOCHUE Y4YeOHOU
muctuminael [100.04 XuMmus, peKOMEHJOBAaHHBIE WU JOMYIIEHHBIC U1 WCIOJIb30BaHUS B
npodeccuoHaNbHBIX 00pa30BaTEIbHBIX OPraHU3alUAX, pEeATU3YIOIUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanusi B mpenenax ocBoeHust OIIOII CIIO wHa 6Gaze
OCHOBHOTO 00I1IeT0 00pa30BaHMs.

bubnuoreunsiit oH AOMOIHEH SHIUKIONEIUIMH, CIIPAaBOYHUKAMHU, HAYYHON U HAyYHO-
MONYJIAPHOM JINTEPATYpOM U T. II.

B nmpomecce ocBoeHuss paboueil mporpamMmbl - 001Ie00pazoBaTeNbHONM  yueOHOM
muciuminael [100.04 Xumus CTyA€HTBI HMMEIOT BO3MOXKHOCTH JIOCTyHA K 3JIEKTPOHHBIM
y4eOHBIM MaTepuajaM IO XHMHH, UMEIOUIMMCS B CBOOOJHOM JocTyme B cetu HHTepHer
(OMEKTPOHHBIM ~ KHHWTaM, TpPaKTHKyMaM, TecTaM U Jp.), cadTaM ToCyJapCTBEHHBIX,
MYHHIIMIIATBHBIX OPTaHOB BJIACTH.

C uenbro noBblieHus 3HPEKTUBHOCTH 00pa30BaTEIBLHOIO MPOIIEcca B X0J1€ OCBOCHHS
paboueii mporpaMMbl 00111€00pa30BaTENBHON AUCIUTUTHHA « XUMUS TPUMEHSFOTCS
AJIEKTPOHHO- oOpazoBarenbHbie pecypchl (DOP), B Bujae cereBbix JOP, DOP Ha nokanpHBIX
HOCHTENSX, OHJIalH — KypcoB, OYMK u T.11.

3.2. UupopmanmoHHOe o0ecniedyeHne peain3anuu MporpaMmbl

[lepeueHbp pexkoOMEHIyeMBIX Yy4YeOHbIX U3AaHuM, MHTepHeT-pecypcoB, JOMOIHUTEIBHOM
JUTEPATyPHI:

OcCHOBHbBIC HCTOYHUKH:

1. Xumus AJIA HpO(I)eCCI/II\/'I U CIEIHaIbHOCTEeN TEXHUUECKOTO U €CTECTBEHHO - HAay4YHOT' O

npoduiIei: yaeOHUK TSl CTY. YUpEKIeHU! cpel. pod. oOpazoBanus- M.: U3gaTenbckuii
HeHTp «Axagemusi», 2017 (496 ctp)
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I[OHOJIHHTCJIBHLIC HCTOYHHUKH

1. Xumus: 3amaud W yHOpakHEHUs: yueb. mocoOue Uisi CTyH. Yy4YpekIeHui cpern. mpod.

obpazoBanus/Epoxun FO.M. — M.: U3natenbckuii ieHTp «Akagemus». 2017 (288 ctp).

HNuTepHer - pecypcebl

www. hemi. wallst. ru (OGpa3oBaTenbHbIi CANUT AJIS MKOTBHUKOB « XUMUSD» ).
www. alhimikov. net (OOpa3oBaTenbHbBIN CAaUT AJI NIKOJIBLHUKOB).

www. chem. msu. su (3nexkTpoHHas OHOIMOTEKA IO XUMUH ).

www. enauki. ru (MHTepHET-U3/1aHue IS yuuTenaen « EcTecTBeHHbIC HAyKny ).
www. lseptember. ru (meronuueckas razera «IlepBoe ceHTIOPs»).

www. hvsh. ru (GkypHaJT « XUMHUSI B IIIKOJIE» ).

www. hij. ru (kypHaI «XUMUS U KUZHBY).

www. chemistry-chemists. com (371€KTpOHHBIN KypHaT « XUMUKHA U XUMHSD?)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
YYEBHOU JUCIHUATLIAHBI

Pesynomamut 06yuenusn

Kpumepuu OUECHKU

Memoowl ouenku

3nanus:

e OCHOBHBIX 3aKOHOB W TEOpHUH
XUMHH,

e MOJIy4YEHUS] W  IPUMEHEHUS
BaXXHEHIITHUX METaIOB,
HEMETAJIJIOB, KJ1acCOB
YIJIEBOJOPOAOB 171 JIpYyTUxX
MpEJICTaBUTEIEH  OPraHUYECKHUX
COCIMHEHUM;

e XHUMHUYECKMX  TEPMHHOB U
CHUMBOJIMKH.

e TMpaBuia 0e30macHoro

oOpamieHus: ¢ €AKHUMHU, TOPIOYUMH
U TOKCHYHBIMH  BEIIECTBaMH,
cpencTBamMu OBITOBON XMMHM;

e TMIpaBHJIA U MIPHEMbI 0€30I1aCHOM

paboTHhI c XUMHUYCCKHUMH
BEIIECTBAMH H  J1a0OpaTOPHBIM
o0opyoBaHuEeM;

e BAKHEHIINX BCIIICCTB u
MaTepHalioB,  HX coCcTaBa,
CTPOCHUSI U XUMHUYECKUX CBOMCTB
BEILECTB TUTSt 0e30macHOro
NPUMEHEHHST B  TPAKTHYECKOM
JeSITETbHOCTH;

e OOBSCHATH TIPUYHHBI

MHOT000pa3usl BEIECTB Ha OCHOBE
o0ImuKX TpeAcTaBlIeHUH 00 ux
COCTaBe M CTPOCHHH;

[TpaBuiIBHOCTH BEIOOpA
Croco0O0B pelIeHHs 3a1a4

PesynbpraTBHOCTH
MH(POPMALIMOHHOTO MTOKCKA.

Ymenue popMyanpoBaTh U
OOBSCHATH OCHOBHBIC
3aKOHBI XUMUH.

O060061eHNEe U
CUCTEMATH3UPOBAHUE
3HAHUH 00 OCHOBHBIX
3aKOHAX XUMHH.

OrneHka
BBITIOJIHEHUS
MPaKTUYECKOU PabOThI

pe3yJIbTaToB

Brmonnenune
CaMOCTOSITEIIbHBIX 51
KOHTPOJIBHBIX padoT;
BBIIIOJTHCHUE
YOpaKHEHUH, TOMAaIIHUX
3aJIaHuM;

[ToaroroBka nmpe3eHTaIuu,
JOKJIaI0B, pedepaTron

YMmenus:
e packKpbIBaTh Ha MpUMEpax poJib
XUMUHU B dbopMupoBaHUU

COBPEMEHHOM HAy4HOW KapTHHBI
MHpa W B IPaKTHUYECKOU
JESTEIIBHOCTH YEJIOBEKA;

e JIEMOHCTPHUPOBATH HA IPUMEPAX
B3aMMOCBA3b MCKIY XUMHEH U

JAPYTUMH €CTECTBEHHBIMU
HayKaMH;
e DpacKkpblBaTb Ha  IMpUMeEpax

MTOJIOKEHUS TEOPUH XUMHUYECKOIO
ctpoenus A.M. bytneposa;
e TOHMMATh (U3NYECKUN CMBICI

Ilepnonnueckoro 3axkona JI.W.
MeHnpeneena; 00BACHITH
3aBUCHUMOCTh CBOICTB

BrisiBneHue equHCTBa U
B3aMMOCBS3M XUMHYECKHX
IIPEBPALICHUN MEXIY
OpraHUYeCKUMHU U
HEOpPraHUYECKUMU
BEIIIECTBAMH.

YMeHH1e cCOCTaBIISITh CXEMBI,
TaOJIUIb], I€JIaTh BEIBOEI.

JlaBaTh XapakTEpUCTUKY
XUMHUYECKUX 3JIEMEHTOB I10
MOJIO’KEHHUIO B

-OrnieHKa pe3ysbTaToB
BBITTOJTHEHUS
CaMOCTOSITEITHBIX U
MPaKTUYECKUX padoT

-BBIIIOJIHEHHE
yIpaXHEHUH,
3aJIaHUil.

JOMalIHUX

- TCCTUPOBAHUEC 110 TCMAM;

- KOHTPOJIb BBINIOJIHEHUS
WHAVBUAYAJIBHBIX U
IPYIIIOBBIX 3aJaHU;
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XUMHUYCCKUX 3JICMCHTOB 158
00pa3oBaHHBIX WMH BEIIECTB OT
3JIEKTPOHHOI'O CTPOCHUS aTOMOB;

e TMPUMEHATH MpaBuIa
CHCTEMaTHYECCKON
MEXKIYHAPOJHONH HOMEHKJIATYPBI
Kak CpeACTBA pa3jIMYCHUs U
UIeHTU(DHUKAIIMKA BEIIECTB 10 HUX
COCTaBY U CTPOEHUIO;

e COCTaBJISITh MOJIEKYJSAPHBIE U

CTPYKTYpHBIE hopMyITBI
OpraHMYECKHUX  BEIIECTB  Kak
HOCHUTENeH uH(bOopMaIUn 0
CTPOCHUH BEIIIECTBA, ero
CBOMCTBAX W TPUHAICKHOCTH K
oTpeAeIEHHOMY KJIaccy
COCIMHEHHH;

e XapaKTepH30BaTh
OpraHMYecKMe  BellecTBa IO
COCTaBY, CTPOCHHUIO U CBOMCTBaM,
yCTaHaBIUBATh MPUYKUHHO-
CIICICTBEHHBIC  CBS3M  MEKIY
JTaHHBIMU XapaKTepUCTUKAMHU
BEIIECTBA;

e TPHUBOJIUTH MIPUMEPHI
XUMHUYECKUX peaKuuii,
PacKpBIBAIOIINX XapakTepHbIe
CBOMCTBa TUITHYHBIX
Mpe/ICTaBUTENeH KJIACCOB

OpPraHWYECKUX BEIIECTB C IIEIBIO
WX UJIeHTUPUKALNN U OOBSICHEHUS
o0jacT¥ MPUMEHEHUS]; IPOBOIUTD
OTIBITHI o pacro3HaBaHUIO
OpPTaHWYECKUX BEIIECTB;

e TPOTHO3UPOBATh BO3MOXKHOCTH
MPOTEKAHUS XUMHUYCCKHX PEaKIIHiA
Ha OCHOBE 3HAaHMH O THMAX
XUMHYECKOM CBSI3M B MOJIEKYJax
peareHToB M UX PEaKIMOHHOMN
CITOCOOHOCTH;

e TPHUBOJUTH MIPUMEPBI
MPAKTUYECKOTO  HCIIOb30BaHUS
MIPOJYKTOB MEepepadOTKH HEPTH U
MIPUPOTHOTO rasa,
BBICOKOMOJICKYJISIPHBIX
COCITUHCHHIA,

e YyCTaHaBNUBaTh 3aBUCUMOCTH

CKOpPOCTH XHUMHYISCKOM PCaKuu nu
CMCIICHUA XHMHUYCCKOI'0
PaBHOBECHUSA oT Pa3siInIHbIX
(baKTOpOB C LCJIbKO ONPCACIICHUA
OIITUMAJIBHBIX yCHOBI/Iﬁ

MEPUOJNYECKON CUCTEME U
CTPOEHUIO
aroMa.O00011aTh CBEACHUS
0 CTPOCHHUH aToMa,
MEePUOIUYECKOM 3aKOHE U
MEePUOJUYECKON CUCTEME
XHMHYECKHX DJICMCHTOB
J.M1.Menpenecena.

CocraBieHne CTpyKTypHBIX
(bopMyI1 yIriIeBogopoI0B.

IIpaBunBHOCTH
pacrno3HaBaHUs
(GU3NYECKUX U XUMHUYECKUX
CBOICTB I10 CTPOCHHIO.

O0600mmate u
CHUCTEMaTH3UPOBATh 3HAHUS
00 opraHnyecKux
COCIIMHCHUSX.

Nmets npencraBieHue o
XVUMHYECKOH SIBJICHHE
CYLIHOCTH XUMHUYECKHUX
peaxkuuii 1 pacCMOTPEHHE
UX KJIaccu(uKauii mo
pa3HbIM NIPU3HAKAM.

XapaxkTepru3oBaTh
3JIEMEHTHI 10 TTOJIOKEHUIO B
MEPUONYECKON CUCTEME U
CTPOEHHUIO aATOMOB.
3alMChIBATh YPABHEHHUS
peaKurii XUMHUYECKUX
CBOWCTB METAJIOB U

-OIICHKA COJICPIKAHUS U
odopmiteHus
npes3eHTaluii, pedeparos,
JIOKJIaJI0B, COOOIIEHUIL;

- TEKYIIIUHA KOHTPOJIb B
¢dopme: yCTHOTO ompoca,
3aLUThI IPAKTUUYECKUX
3aJlaHul, TBOPUYECKHUX
pabot

- KOMILIEKCHAs! OI[CHKa
Ka4yecTBa
MMpEaACTAaBJICHHBIX OTYCTOB
0 IPaKTHYECKOH U
CaMOCTOSITENIbLHOM paboTe

- BBIIIOJTHCHHUC
IIHMCBbMCHHBIX pa60T
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MPOTEKAHUS XUMHYECKUX
MPOIIECCOB;

e TIPHUBOJIUTH MPUMEPHI
TUIPOJIN3a COJIEH B MOBCEIHEBHOM
JKM3HU YCIOBEKA, OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA B
MIPUPO/IE, TPOU3BOICTBEHHBIX
rporieccax 1 KU3HEACITeIbHOCTH
OpraHU3MOB; IIPUMEPHI
XUMUYECKHUX PEAKIIUH,
pacKphIBAIOIINX 00IIHe
XUMUYECKHE CBOMCTBA MPOCTHIX
BCIIECTB - METAJJIOB U

HEMETAIIOB;
e IIPOBOJHTH pacyeTsl Ha
HAaXO0XJICHHE MOJIEKYJISIPHOU

dbopMysiBl  yriieBOAOpojga IO
MPOJIYKTaM CTOpPaHHs W IO €ro
OTHOCUTENbHOW  IJOTHOCTH U
MacCOBBIM  JIOJISIM  DJIEMEHTOB,
BXOJISLINX B €r0 COCTaB;

e OCYIIECTBIATH TIOHMCK
XUMHYECKOH HHpOpMalMK 1O
Ha3BaHWSIM, HUACHTH(HKATOpaM,
CTPYKTYpPHBIM bopmynam
BEIIECTB; KPUTUYCCKH OIICHUBATH
Y UHTEPIPETUPOBATH XUMHUECKYIO
nH(pOpMaIIHIO, COIEPKAIIYIOCS B
COOOIIIEHUSX CPEICTB MacCOBOU
nH(popmanuu, pecypcax
WNuTepHera, HaydHO-TIOMYISPHBIX
CTaThsiIX ~C  TOYKH  3PCHUSA
€CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B IIEJISIX BBISBJICHUS
OITMOOYHBIX CY>KICHHMA u
dhopmupoBaHus cOOCTBEHHOM
MO3UIUH;

e TIPCICTABISTh IYTH PEIICHUS
rII00aNBHBIX MPOOJIEM, CTOSIIIUX
nepen 9YeJI0BEYECTBOM:
AKOJIOTHUECKUX, IHEPTeTHUUECKUX,
CBIPBEBBIX, H POJb XHMHHU B
pEIIeHUH YTUX TPOOIIEM.

HEMETaJUIOB B
MOJIEKYJISIPHOM U
OKUCITUTEIBHO-
BOCCTAaHOBUTEJILHOM BUJIE.

O0bsicHATh M3MeHeHns
(UBHYECKUX U XUMHYECKHUX
CBOIICTB METAJVIOB B
MIEPUOJIE U TPYIIIIE.

CocraBicHHE CXeM
KOHCIICKTOB IPOBEICHHUS
CpaBHEHHIA, 0000IICHUHA,
BBIBOZIOB. CBeJIcHbBS O
METaJllIaX KaK XUMHUYCCKUX
3JIEMEHTaX U IMPOCTHIX
BEILIECTBAX.

Pemenue 3ana4 Ha
HaXO0X/ICHUE
MOJIEKYJISIPHOHN (hOpMYIIBI
YTJIEBOJIOPOIOB.

Pe3y.]'IBTaTI/IBHOCTB

I/IH(i)OpMaLII/IOHHOFO ITOMCKa.

BinstHre npupoaHbIX
HUCTOYHUKOB
YTIEBONOPOIOB Ha
OKPYXKaKoLIyI0 Cpery
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Juunocmmuuie pezynomamol Kpumepuu oyenxu Memoowt ouenku

JIP1-12; - IlpaBunbHOCTH BBIOOpA -BeinosiHenue

JIP 19, JIP 20 CIoco0O0B pEIIeHMs 3371a4; | CAMOCTOSTEIbHBIX u

JIP 27’ JIP 29’ JIP 30 - PC3YyJIbTATUBHOCTDH KOHTPOJIbHBIX pa60T;
WH()OPMAIIMOHHOTO TIOWCKA; | -BBIITOJTHCHUE
YMEHHE MMPOBOJUTH OLEHKY | YIPAKHEHHMA, JOMAITHUX
nHpopMmanuu; 3a]aHu;
- ymeH#ue GopMyIUpPOBaThH U | -IOATOTOBKA
0OBSCHIATH OCHOBHEIC MPE3CHTAINM, JIOKJIAJIOB,
3aKOHBI, IPABUIIA; pedepartos;
- 00001IEHNE U - TEKYIIIUA KOHTPOJIb B
CUCTEMATHU3UPOBAHUE (dbopMe: ycTHOTO oIpoca,
3HAHUH 00 OCHOBHBIX 3aIIUTHI TPAKTUYECKUX
3aKOHAX XMMUH, SIBJICHUSX; | 3aJJaHUI, TBOPUECKUX
- YMEHHE CPaBHHUBATbD, paboT, UHIMBUTYATTBHBIX
00001aTh, CTPOUTH Y TPYIIIOBBIX 33JIaHUM;
JIOTHYECKHE - BBIIIOJIHCHUE
YMO3aKITIOUCHHSI, IEJIaTh MPAKTUIECKHUX PadoT;
BBIBO/IBIL; - MpOBEJICHUE
- pa3BHUBATh TBOPUYECKUE TECTUPOBAHUS.
CITOCOOHOCTH.
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