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[IpeaMeTHO-UIMKIIOBOM KOMHCCHUU
MaTeMaTUKU U HHGOPMAITMOHHBIX
TEXHOJIOTUH

[Ipencenarens U.I'.Oponosa

Cocrasutens: KonoBanosa O. A., npenogasarens ['AIIOY «HI'TK»

Conepkanue TMporpaMMbl peagu3yeTcsi B MPOILIECCE OCBOCHUSI CTYACHTaMU
OCHOBHOM 00pa30oBaTeIbHOW MPOTrpaMMbl C TOJIYYEHHEM CPEAHEro OO0IIero
oOpazoBaHusi, pazpaboTaHHO# B cooTBeTcTBUU ¢ TpeboBaHussMu GI'OC COO (B pen.
rp. Munnpocsemenus PO ot 12.08.2022r. Ne 732) ¢ yuérom tpedboBanuii ®I'OC CIIO
cnenuanbHocTd 44.02.01 JlomkosapHoe oOpa3zoBaHue (mprka3 MUHIPOCBEHICHHS
Poccun ot 17.08.2022 N 743), Ha OCHOBaHMM HPUMEPHOH paboueill MPOrpaMMbI
00111e006pa3oBaTeIbHON AUCIUILIMHBL «XUMHUs» pekoMmeHaoBanHoit ®I'BOY I10
«MHCTUTYT pa3zButus npodeccruoHanbHoro oopazoBanus» (30.11.2022r.).

PaGouass mporpamma y4eOHOW JUCUMIUIUHBI COJIEPKHUT MPOQPHIbHYIO
COCTABIISIOINLYI0, HMEIONIYIO MPOPECCUOHAIBHO OPUEHTUPOBAHHOE Coepkanue

! NMpogpeccuoHanbHo opueHmuposaHHoe codeprcaHue 8 meKcme NPoO2PaMMbl 6b10€1eHO Kypcueom.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI «XUMMUS»

1.1. MecTo AMCUMILIMHBI B CTPYKType 00pa3oBaTe/bHOH NPOIrpamMMbl
CI1O:
Oo61ieo0OpazoBaTesibHas AUCUUIIMHA « XUMUS» SIBISIETCA 003aTEIbHON YaCThIO
00111e00pa30BaTEIHLHOIO IIUKIIA 00pa30BaTEIbHON MPOrPaMMBI B COOTBETCTBHUHU C
®I'OC CIIO no cnennansHocTH 44.02.01 JlomkonasHOE 00pa3zoBaHue

1.2. IIe.]'lI/I H INIAHUPYEMBIE PE3YJIbTAThl OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. Heapb AuCUMIIHHBI

Cognepkanue MporpamMmbl  0011€00pa30BaTEIbHOM  JTUCITUILIMHBI  « XUMHSD)
HamnpaBJICHO Ha TOCTUKEHUE 1IEIIH:
- copMupoBaTh y 0OYYaIOIIMXCS 3HAHUS U YMEHHS B O0JACTH HAYKH XUMHH, €€
3HAQYCHUsl B TMO3HAHUU MPUPOABI U B MaTEPUATBHON »KU3HU OOIIECTBA, a TaK¥XKe C
y4ETOM OOIMX IeJeli M IPHUHIIMIIOB, HAaBBIKK HMX MNPHUMEHEHHS B IPAKTHYECKOMN
poheCCUOHAIBHOM  JIeSTEeIbHOCTH Mo  crneruaibHoctd  44.02.01  JlomkoiabHOE
oOpa3zoBaHue.

1.2.2. Tlnanupyemsbie pe3yjabTaTbl OCBOCHUS 001I€00pa30BaTEIbHOMN
aucuIIMHbBI B cooTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Oco0oe 3HaueHre JUCHUIUIMHA UMeeT npu (popmupoBanuu U pa3utuu OK u

I1K.

Kon u HaumeHoBaHue IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIJIHHBI
(popmupyembIx Oo0mme JucuMIIMHaApHbIe
KOMIIeTeHI U (npeaMeTHbIe)?

OK 1 Bsibupats cmoco6s! | B 4acTu TPYAOBOIO | - BJIAJIETh CHUCTEMOM
peleHus 3a/1a4 | BOCIUTAHMSA: XMMHUYECKHUX 3HaHWM, KOTOpas
npodeccnoHanbHOM - TOTOBHOCTb K  TPYIY, | BKIIOYAET:

JESTEIbHOCTH OCO3HaHHE LIEHHOCTU | OCHOBOIIOJIATAIOIINE TOHATHS

IMPUMEHUTCIIBHO K
PAa3JIMIHBIM KOHTCKCTaM;

MacTepcTBa, TPyao0t00ue;
- TOTOBHOCTh K aKTHUBHOM

(XMMHYECKUN DJIEMEHT, aToM,
JNEeKTpOHHAs 000JI0UKa aToMa,

EeSITENLHOCTHA S-, p- d-armexTpoHHbBIE
TEXHOJOTHYECKOH U | opOuTanu aTOMOB, HOH,
COITMATPHOM HAINPaBJICHHOCTH, | MOJIEKYJIa, BaJICHTHOCTb,

CIIOCOOHOCTH HHULIUHUPOBATH,
IJIaHUPOBATh u
CaMOCTOATCIIbHO  BBINIOJHATH
TaKYyIO JACATCIBbHOCTD,

3JIEKTPOOTPULATENIBHOCTD,
CTEIIEHb OKHCIIEHUS,
XUMUYECKasd  CBfA3b, MOJIb,
MOJISIDHAsE Macca, MOJSPHBINA
00beM, YIIepOIHBINH CKEJeT,
(GyHKIIMOHANIbHAS rpymnmna,

2 OucumnamHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBaOTCA B COOTBETCTBUMM C UX MOJIHbIM MEpPeYyHeM BO
®rocC COO ot 17.05.2012r. Ne 413 (B nocneaHemn peaakumm ot 12.08.2022)




-  UWHTepeC K pa3IMYHBIM
chepam  mpodeccruoHaTbHON
JESITEIIbHOCTH,

OsBJianenue
YHHBepPCAJbHBIMU
Y4eOHbIMHU
NMO3HABATEJILHBIMH
JeHCTBUSIMH

a) 0a3oBble JIOTHYECKHE
IelicTBUA.

- CaMOCTOSITEIILHO
(bopmyIHpoBaTh u
aKTyaJu3upoBaTh IMpoodeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIUBATh

C}’HIGCTBGHHI)If/i IIpHU3HAK HJIN
OCHOBAaHHA OJid CpPaBHCHUA,

Kiaaccu(uKanuu u
000011IeHH S

- OIpEENATh () 0%
JIESITCIIBHOCTH, 3a/1aBaTh
napamMeTpel M KPHTEPHH HX
JOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
[IPOTUBOpEYUs B

paccMaTpUBAEMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHUBBHI B
JIESTEIbHOCTD, OILICHUBATh
COOTBETCTBHEC pe3yJIbTaTOB
LeIsM,  OLIEHUBaTh  PHUCKHU
MOCJIECTBUN NeITEIbHOCTH,
- pa3BuUBaThb  KpEaTUBHOE
MBIIUIEHUE TIPU  pPEUICHUU
JKU3HEHHBIX TTPo0IieM

0) 0a3oBbIE

HCCIIeI0BaATEIbCKUE
JeHCcTBHA:

- BIIAJCTh HABBIKAMHU y4E€OHO-
HUCCIIEN0BATENbCKOMN u
MIPOEKTHOMN JIESITEILHOCTH,
HaBBIKAMH paspenieHus
npobiuewm;

- BBLISIBIIATE MPUYUHHO-
CIIEICTBEHHEIE CBSI3U n
aKTyaJIM3UPOBaTh 3aja4y,
BBIJIBUTATh TUIIOTE3Y ee
perieHus, HaXOIUTH
apryMEHTBI ISt
JIOKa3aTelIbCTBA CBOHUX
YTBEPKICHH, 3a/1aBaTh

paauKai, U30Mepusi, U30MepBI,

TOMOJIOTHYECKUN psn,
TOMOJIOTH, YTIAEBOAOPOIHI,
KHUCJIOPOJI- U a30TCOJIeprKalIie
COEIUHEHNS, OMOJIOTUYECKU
aKTUBHBIE BelIeCTBa
(yryieBoapsl, KHUpbI, O€nKn),
MOHOMED, MOJINMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCMHEHUS,
KpUCTAJJIMYECKasi ~ pelIeTKa,
TUTIBI XUMHAYECKUX PEAKITHA
(OKUCTUTEBHO-
BOCCTAaHOBUTEINIbHBIC,  DK30-U
SHAOTEPMHUUYECKUE,  PEAKIUH
MOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIHTHI,
HEDJIEKTPOIIUTHI,
AJIEKTPOIUTHIECKAS
JUCCOLMAIUS,  OKUCIHTEIb,
BOCCTaHOBUTEITb, CKOpOCTh
XUMHYECKON peaxium,
XHUMHAYECKOE paBHOBecHE),
TEOPUU U 3aKOHBI (TEOpHs
XUMHYECKOTO CTPOCHUS
OpraHMYEeCKUX BemecTB A.M.
byrtneposa, Teopus
JIEKTPOIUTUYECKOMN
JIICCOTIMAINH,

nepuoguyeckun 3akon JI.HM.

Menneneena, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

CUMBOIIMYECKUHN SI3BIK XUMUH,
(hakTOIOTHYECKUE CBEACHUS O

CBOMCTBaAX, COCTaBe,
MoydyeHUn U 0Oe30MmacHOM
HCTIOJIb30BAHUHM  BaKHEHIIINUX
HEOPTaHUYECKUX i

OpTraHUYCCKUX BCIICCTB B 6BITy
n HpaKTquCKOﬁ JCATCIIBHOCTHU
YCJIO0BCKaA,

- YMETH BBIABIIATH
XapaKTCPHBIC IIpHU3HAKU u
B3aHMMOCBI3b HN3YYCHHBIX
HOHHTHﬁ, IMPUMCHATDH
COOTBCTCTBYIOIIIHE IIOHATHUA

IIpY OIHCAaHUU CTPOCHHUSI U
CBOWCTB HEOPTraHUYECKUX U
OpraHU4YCCKUX BCHICCTB MU HX
MIpeBpALEHUI; BBISIBJISITH




napameTpel U
peIIeHUs;

- aHAIM3WPOBATH MOJyYCHHBIC
B XOJIc PpCIICHUSA 3aJadyu
pe3yJIbTaThI, KPUTUYCCKH
OIICHHBATh UX JIOCTOBEPHOCTD,
MPOTHO3MPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

- YMETb MEPEHOCHUTH 3HAHHS B
MIO3HABATEIIBHYIO u
MPAaKTUYECKYIO o0acTu
JKU3HEIEATENBHOCTH;

- yMETh UHTETPUPOBAThH
3HAHUS u3 pasHBIX
MpEeAMETHBIX 00J1acTeH;

- BBIJIBUTaTh HOBBIE HJIEH,
npeiaraTh OpPHUTHHAJIbHBIC
MIOJIXO/IbI U PEUICHHUS;

- CITOCOOHOCTB X
HCIIOJIb30BaHUS B
[M03HABATEJILHON U
COLIMAIbHON ITPAKTHKE

KPUTEPHUH

B3aHMOCBS3b XHUMHYECKHX
3HAHUH C TOHATHSIMH |
MpeACTaBICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCITIOJIb30BaTh
HAaUMCHOBAHUS  XUMHYCCKUX
COCMHEHUI MEXTyHAPOJIHOTO

COI03a  TEOPETHUYECKOM U
PUKJIIATHOU XUMUU u
TPUBHAJIBHBIC Ha3BaHUA

BaXHEHMIINX BelIeCTB (ITUJICH,
alleTWICH, TIMLEpUH, (eHou,
dbopmanbaeru, YKCyCHasi
KHMCJIOTA, TJIMLHAH, YrapHbIA
ra3, yrieKkHucibli ra3, aMMuakx,
raiieHasi U3BeCTb, HeralleHas
U3BECTh, MHTbEBas CoJa M
JPYTHX), COCTaBIISITH (POPMYIIBI
HEOPTaHUYECKUX u
OpraHUYECKUX BEILECTB,
ypaBHEHUS XUMUYECKUX
peakiuii,  OOBSCHATH  UX
CMBICI; MOATBEPKIAThH
XapaKTepHbIE XUMUYECKUE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU
SKCTIIEPUMEHTAMHU W 3aIUCIMU
ypaBHEHUU XUMHUYECKUX
pEaKIHnii;

- YMETh yCTaHaBJIMBAaTh
MIPUHAJUICKHOCTh H3YUYEHHBIX
HEOPTraHUYECKUX u
OpTraHWYECKUX  BEIIECTB K
ONpENEJICHHbIM  KJlaccaM U
rpynmnam COEIMHEHU,
XapaKTEepU30BaTh UX COCTAB U
BaXHEHUTIITHE CBOICTBA;
ONPENIEATh BUIbl XUMUYECKUX
CBs3el (KOBAJICHTHAS, HOHHAS,
MeTaJuIn4ecKasi, BOAOPOAHas),
THUTIBI KPUCTAJUTHYECKIX
peleToK BELIECTB;
KJ1acCU(UIUPOBATh
XUMHUYECKUE PEAKIINH;

- chopMupoBaTh
MpeACTaBICHUS: 0
XUMHAYECKON  COCTaBIISIONIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIU XUMHUHU B
MO3HAHUM SBJICHUN MPUPOJIBI,
B (OPMUPOBAHUU MBILTICHHS 1




KyJIbTypbl ~ JHUYHOCTH, €€
(hyHKIIMOHATEHOM

IPaMOTHOCTH, HE00XOIUMOMH
JUIL PEIICHHUS TMPAKTHYECKHX
3a1a4 u HKOJIOTHUECKU
00OCHOBAaHHOTO OTHOUICHUS K
CBOEMY 3JI0POBBIO "
IPUPOIHOI cpee;

- YMETh MPOBOJAUTH PacCUeThI
0 XMUMUYECKUM (GopMyIaM U

YpaBHCHUSIM XUMHYECKHX
peakiuii ¢ WCIOJIb30BaHHEM
(busznuecKkux BEJIUYMH,

XapaKTepU3yIOIINX BelIeCTBa
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0bemMa (HOpMaJIbHbBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA

BEILIECTBA; UCIIOJIb30BATh
CHCTEMHbIE XUMUYECKHE
3HAHUS ISt TPUHATHUSL
pelmieHud B KOHKPETHBIX
KHU3HEHHBIX CUTYyaIHSX,
CBSI3aHHBIX C BELECTBAMU U UX

IPUMEHEHUEM
OK 02. Hcnons3oBats | B obJiacTu LHEeHHOCTH | - yMETb IUIAHUPOBaTh U
COBpPEMEHHBIE CpeACTBa | HAYYHOI0 MO3HAHMSA: BBITOJIHATh XUMUYECKUIH
ITOUCKA, aHanM3a u|- c(OPMHUPOBAHHOCTH | IKCIEPUMEHT  (TpeBpaIleHUs
MHTEepHpeTanuu UHGOpMaIK, | MUPOBO33PEHHUS, OpPraHUYECKUX BEIIECTB IpHU
" WH(GOPMAIIMOHHBIE | COOTBETCTBYIOIIETO HarpeBaHuH, NOJTy4eHUe
TEXHOJIOTUU ISl BBIIIOJHEHUS | COBPEMEHHOMY YPOBHIO | 3TWJIEHA U HU3yYEHHE €ro
3aja4 npo()eCCUOHATILHOMN | pa3BUTUSA HaYKH U | CBOKMCTB, Ka4eCTBEHHBIC
JesTeNbHOCTH 00111eCTBEHHOH NPAaKTUKH, | peaKUMUd  Ha  albJeTrUfbl,
OCHOBAaHHOTO Ha  JWaJIore | Kpaxmall, YKCyCHYIO KHUCIIOTY;
KyJIbTYp, CIIOCOOCTBYIOIIETO | A€HaTypauus O€lIKoB  Npu
OCO3HaHMIO CBOEr0 MeCTa B | HarpeBaHUH, I[BETHbIE

MOJUKYJbTYPHOM MHUPE;
- COBEpLICHCTBOBAHHE
SI3BIKOBOM W YHTATENILCKOM
KYJBTYpbI KaK CpeACTBa
B3aUMOJICUCTBUA MEXIY
JIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAHHE IEHHOCTH
Hay4YHOU JIEATEIILHOCTH,
TOTOBHOCThH OCYIIIECTBIISATH
MIPOEKTHYIO H
HCCIIEIOBATENIbCKYIO
JIEATENIbHOCTh UHAUBUIYaJIbHO
U B TPYIITIE;

OBaanenue
YHUBEPCAJIbHBIMHA
y4eOHBbIMHU

peakuuu O€IKOB; MPOBOJIUTH
peakiMu HOHHOTO OOMeHa,

OTIpPeNeNATh CpPely BOJHBIX
pacTBOpOB, Ka4yeCTBEHHBIE
peakuuu Ha cynbdar-,

KapOOHAaT- M XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHS, pelaTh
JKCIIEPUMEHTATbHBIC  3aJlaud
no Ttemam "Metamisl"  u
"Hemerannsl") B COOTBETCTBUH
c MpaBHJIaMu TEXHUKU
0€30MaCHOCTH NP 00paLIeHUN
c BELIECTBAMHU "
71a00paTOpPHBIM
o0opyI0BaHUEM;
MIPE/ICTaBIATh pe3yNIbTaThI
XMMHYECKOT0 SKCIIEpUMEHTA B




NO3HABATEJIbHBIMH
JeHCTBUSIMU

B) paborta ¢ nngopMmanmeii:

- BIIAJICTh HaBbIKaMU
NoJyyeHus WHPOpMaLUU U3
VUCTOYHUKOB Ppa3HbIX THUIIOB,

CaMOCTOATCIIbHO
OCYHECTBJIIATE IMOUCK, aHAJIM3,
CHUCTCMATU3alluIo )51

MHTEPIIPETAlNI0 UHPOPMALUH
pa3NIMYHBIX BHIOB U  (opm

MpeJICTaBICHHUS,

- co3laBaTh  TEKCTHl B
pa3auuHbX  ¢dopmMaTax  C
y4ETOM Ha3HAYCHUS
uHbpopMalluld U IETEBOM
ayauTOpHH, BBIOMpAst
ONTUMAJIbHYIO bopmy
MPEeJICTaBICHUS u
BU3YaJIU3alUy;

- OLEHUBATHh JOCTOBEPHOCTb,
JETUTUMHOCTD ~ MH(OpMAIu,
€€ COOTBETCTBHUE IIPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMawm;
- HCIIONIb30BaTh  CPEJICTBA
UH()OPMAIIMOHHBIX "
KOMMYHHUKAIIHOHHBIX
TEXHOJOTUH B  pEIICHUHU
KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX "
OpPraHW3allMOHHBIX  3a/1a4  C
cobmoieHeM  TpeOoBaHMI
OPrOHOMHUKH, TEXHUKH
0€30ITacHOCTH, TUTHUCHEI,
pecypcocOepekenus,
NPABOBBIX M 3THYECKHX HOPM,
HOPM MH(OPMALIMOHHON
0€30IMacCHOCTH;

- BJIAJICTh HaBBIKAMH
pacno3HaBaHMs W 3aIIUTHI
uH(popMaluuy,
UH(POPMALIMOHHOM

0€30IMaCHOCTH JIMYHOCTH;

¢dopme 3amMcu  ypaBHEHHH
COOTBETCTBYIOLIMX PEAKLUU H
(dopMyIMpoBaTh BBIBOABI Ha
OCHOBE ITUX Pe3YJIbTATOB;

- yMeTb  aHaAJIU3HPOBAThH
XUMHYECKYI0  MH(pOpMAIHIO,
[OJIy4aeMyl0 U3 DPa3HbIX
UCTOYHUKOB (cpencts

MaccoBOil MH(pOpMAIMH, CETh
HutepHer u apyrue);

- BJIQJICTh OCHOBHBIMH
METO/IaMU HAyYHOTO TTO3HAHUS

BEIIECTB M XHMHYECKHUX
SIBJICHUI (HabmoieHue,
U3MEpeHHE, OKCIIEPUMEHT,
MOJICJTMPOBAHUE);

- YMETh IIPOBOJUTL PacuUeThl
0 XUMUYECKUM (PopMyTIaM U
ypaBHEHUSM XUMHYECKHX
peaKkuuii ¢ HCHOJIb30BAHUEM
(buznueckux BEJIMYKH,
XapaKTEepU3yIOLUINX BeELIECTBa
C KOJHMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE
yCIIOBUSI) Ta30B, KOJIUYECTBA

BCIICCTBA, UCIIOJIB30BaTh
CHUCTCMHBIC XHUMHUYCCKUC
3HaHUA JJIA IIPUHATHA
peH_IeHI/Iﬁ B KOHKPETHBIX
KHN3HCHHBIX CUTyalluiX,

CBA3aHHBIX C BCIICCTBAMHU U UX
NMPUMCHCHUCM

OK 04. 3¢ pextuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJIIIEKTUBE U
KOMaH/JIe

- TOTOBHOCTb K CaMOpPa3BUTHIO,

CaMOCTOATCIbPHOCTHU n
CaMOOIIPECACIICHUTO,
-OBJIaJICHHUEC HaBBIKaMH

y4e0HO-HCCIIeIOBATELCKOH,
MPOEKTHOM W  COLMAIBHOMN
NCSITeTIbHOCTH,

- yMEeTb IUIAHUPOBAaTh MU
BBIIOJTHATH XUMHYECKUHN
IKCIIEPUMEHT  (TIpEeBpaICHUS
OpPraHMYeCKUX BEIIECTB MpPH
HAarpeBaHuu, MOJy4YECHHUE
STWJIEHA M U3YYEHUE €ro
CBOMCTB, Ka4e€CTBEHHbIC
peaKkuuu Ha  aIbJeTHIEL,




OBnanenue
YHUBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMHU
JeHCTBUSIMH

0) coBMecTHast
AeSiTeJIbHOCTD.

- MOHMMAaTh M MCIOJIb30BaTh
MpEUMYIleCTBA KOMAHIHOU M
WHIUBUIYATBHON pabOTHI;

- IPUHUMATH LIEJIM COBMECTHOM
JIeATEeTLHOCTH,
OpraHU30BbIBaTh u
KOOPJMHHUPOBATH JEHUCTBUS 10
€€ JOCTH)KEHHUIO: COCTaBIIATh
IJIaH JIEHCTBUM, pacperesaTh
poi ¢ y4eToM MHEHUH
Y4aCTHUKOB 00CyXI1aTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH u
BBITIOJIHSTH PA0OTY B YCIIOBUSX
peabHOTO, BUPTYAJIBHOTO U
KOMOHWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE
CTpaTernyecKkoe TMOBEICHUE B
pa3IUYHBIX CUTYalUsX,
MPOSIBISATE  TBOPYECTBO U
BOOOpaKeHUe, OBITh
MHHUITATHBHBIM

OBananenue
YHHBEpPCAJbHbIMH
peryJsiTHBHbIMHU
NefiCTBUSAAMU:

I') NPUHSTHE ce0sl W JPYyrux
Jaei:

- IpUHMMATb MOTUBBl U
apryMEHThI JPYTUX JHOAEH TpU
aHanause pe3yabTaToB
JIeATEIbHOCTH;

- MpU3HaBaTh CBOE MPaBO U
IpaBO JPyrUx JIIOJAEH Ha
OIINOKH,

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUH
JPYTOTO YeIIOBEKa,

KpaxMaJl, YKCYCHYIO KHCIIOTY;
JeHATypalys  OCJNKOB  IIpH
HarpcBaHuu, IIBECTHBIC
peakuuu OEeJKOB; MPOBOMTH
peakuuu HWOHHOTO OOMeHa,

ONpEAeNATh Cpeldy BOJHBIX
pacTBOpOB, KaueCTBEHHbBIC
peakuuu Ha cynbdar-,

KapOoOHAT- M XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHS; pellaTh
HKCHEPUMEHTAJbHBIE  3a/1a4U
no Ttemam "Metambl" u
"Hemetannsl") B COOTBETCTBUH
c IpaBUIAMU TEeXHUKHU
0€301acHOCTH IpU OOpaleHUH
c BEILIECTBAMU u
1a00paTOPHBIM
000pyI0BaHUEM;
IpPEeACTaBIATh pe3yJbTaThl
XHUMHUYECKOTO SKCIIEPUMEHTA B
¢dbopme 3amMcu  ypaBHEHUH
COOTBETCTBYIOLIUX PEAKLH U
(¢opMyaMpoBaTh BBIBOABI HA
OCHOBE ATHX Pe3yJIbTaTOB

OK 07. CopneiicTBoBaTh
COXPaHEHUIO OKPYKaroUel
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSATH 3HAHUS 00
W3MEHECHUHU KIIUMaTa,
MPUHLMIIBI OEPEKITMBOTO

B 00J1acTH DKO0JIOrMYECKOr0
BOCIIMTAHUA:

- c(hOpMHUPOBAHHOCTH
9KOJIOTUIECKOM KYJbTYPBHI,
IIOHUMAaHHUCEC BIIMSAHUA

COMaAJIbHO-O9KOHOMNWYCCKUX

- copMHpOBaTh
MIPEJICTABIICHHS: 0
XUMHYECKOM  COCTaBJISAIOLIEN
€CTECTBEHHOHAYYHOU

KapTUHBI MUPA, POJIU XUMHUU B
MO3HAHUU SBJICHUN TNPUPOABI,




MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUAX

IIPOLIECCOB  HAa
MPUPOAHON U
Cpelibl, OCO3HaHHE
rJ100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

- IJJAHUPOBAHUE u
OCYILIECTBJIEHUE JCHUCTBUU B
OKpPY’KaIOIIEeH cpesie Ha OCHOBE
3HaHUS LEJIeH YCTOWYUBOIO
Pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HETIPUsTHE
JICUCTBUMA, MPUHOCIIIUX Bpe.
OKPYXaIOIIEH Cpeae;

- YMEHHME HPOrHO3UPOBATh
HeOJIaronpusITHbIE
HKOJIOTUYECKUE TOCIEACTBUS
MPEAIPUHUMAEMBIX JEHCTBUH,
IIpeloTBpallaTh UX;

COCTOSIHUE
COLIMAIbHOM

- PaCIIupCHUC OIIbITa
JIEATCILHOCTH SKOJIOTHUYCCKOM
HaIIpaBJICHHOCTH;

- OBJIaJICHUC HaBBIKaMU y4eOHO-
HCCIIEA0BATEIBCKOM, IPOEKTHOMN
Y COLMAJIBHOM IEATENBHOCTH;

B )OPMUPOBAHUY MBIIIJICHUS 1
KyJIbTYpbl ~ JUYHOCTH, €€
(GyHKIMOHATBLHON
IPaMOTHOCTH, HEO0OXOJIUMOit
JUISL PEUICHHS] TPAKTHYECKUX
3a1a4y u 9KOJIOTHYECKU
000CHOBAaHHOTO OTHOMICHUS K
CBOEMY 3J10pPOBBIO u
MIPUPOIHOM CPEE;

- yMeThb cOOJII0/IaTh IpaBuUIIa
9KOJIOTUYECKU
1€J1eCO00Pa3HOr0 OBE/ICHUS B
ObITY u TPYAOBOM
JeSITeIbHOCTH B LeJsIX
COXpaHEHHS CBOETO 3I0POBBS
U OKpYyXarolle NpUpPOIHON
Cpenbl; YUUTHIBATh OIACHOCTh

BO3JCHCTBHUS Ha J)KHUBBIC
OpraHu3Mbl ONPEICIICHHBIX
BEIIECTB, MOHWMAas CMBICI
ToKa3aTess npeaeabHON

I[OHyCTI/IMOﬁ KOHICHTpaluu

IIK 3.5. Ocy1iecTBIsATh
OpraHH3aIHI0 rporecca
00y4eHHs IO OCHOBHBIM
0011e00pazoBaTebHBIM
mporpaMMaM  JIOMIKOJIBHOTO
00pa3oBaHMs B COOTBETCTBHUU C
CaHUTAPHBIMM HOPMaMu H
MIPaBUJIAMH.

- BIIAJICTh HaBbIKAMU
noJlyueHuss uHpoOpMalnuu U3
UCTOYHUKOB DAa3HbIX THIIOB,

CaMOCTOATCIIBbHO
OCYHICCTBJIATH IMMOUCK, aHAJIN3,
CHCTCMATHU3alluIo )51

MHTEpHpeTanuio nHpopManuu
pa3iaNyYHbIX BUAOB U (popm
IIPEICTABIICHNUS;

- BJIAJICTh
CaMOCTOSATEIIBHOTO
IJIJAHUPOBAHUS W IPOBEACHUS
YYEHUYECKUX JKCIIEPUMEHTOB,

HaBBIKaAMH

COBCPIICHCTBOBATH YMCHUA
Ha0o1aTh 3a X010M
mporecca,  CaMOCTOSITEITBHO
POTHO3UPOBATH ero
pe3ynbTat,  (popMyIHpoBaTh
00001IEHS u BBIBOJIBI

OTHOCHUTEIIBHO JTOCTOBEPHOCTH
pe3yabTaTOB  HUCCIIEIOBAHUS,
COCTaBJISITh  OOOCHOBAHHBIM
OTY€T O MpojeTaHHOH padoTe;
- OLEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTb ~MH(OpMAIuH,
€€ COOTBETCTBUE IPABOBBIM H
MOPAJIBHO-3TUYECKUM
HOpMaw;

- yMeTb  aHAJIU3HPOBATH
XUMUYECKYI0  HH(OpMaIuio,
NOJIydaeMyl0 U3 Pa3HbIX
HWCTOYHHUKOB (cpencts

MaccoBoi MH(OpMalUHU, CETh
WuTepuer u apyrue);

- BJIQJIETh OCHOBHBIMH
MCTOAaMH HAYYHOI'O ITO3HAHUWA
BEIIECTB U XUMHYECKHUX
SIBJICHU I (HabmroieHue,
U3MEpEHHE, 9KCIIEPUMEHT,
MOJICIUPOBAHUE);

- YMETb IPOBOJUTH PaCYEThI
[0 XUMHUYECKUM (QopMmyjamM U

YpaBHEHUSM XUMHUYECKUX
peaKkuuii ¢ HCHOJIb30BAHUEM
(buznuecKkux BEJIUYMH,

XapaKTepU3yIOINX BEIIECTBA
C KOJIMYECTBEHHOH CTOPOHBI:
Maccel, o0bemMa (HOpMasIbHbIE
yCIIOBHS) Ta30B, KOJWYECTBA

BEIIECTBA; HCII0JIb30BaTh
CUCTEMHBIE XUMHYECKHUE
3HaHUSA JUTSL MIPUHATHSA
pemieHud B KOHKPETHBIX
YKU3HEHHBIX CUTyalUsX,

CBA3aHHBIX C BEIICCTBAMHU U UX
IIPUMCHCHUCM
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- UCHONB30BaTh  CPEJCTBA
UH(POPMAIMOHHBIX U
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUH B PCLICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPTaHW3aIlMOHHBIX 33/ad ¢
COOIIOIEHUEM TpeOOBaHMI
PrOHOMUKH, TEXHUKU
0€30MacHOCTH, THTHCHBI,
pecypcocOepexeHus,
NPABOBBIX M ITUYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0€301acHOCTH;

- CaMOCTOSITEIIEHO
IUTAHUPOBATh U OCYIIECTBIIATH
CBOIO TIO3HABATEIIBHYIO JIesi-
TEJBHOCTD, ONIPENEIAS €€ LENN
U 3aJlaud, KOHTPOJIMPOBaTh U
o Mepe  HEOOXOJIUMOCTH

KOPPEKTHPOBATh
IIpeAIaracMplii aIrOpUTM
JNeMCTBUN IpU  BBIOJHEHUU
y4eOHBIX u
UCCIIeIOBATEIbCKUX  3ajad,
BbIOMpATH Haubosee

sbdekTuBHBIE  ciocod  uX
pEIICHUS C yIETOM MOTYUCHHUS
HOBBIX 3HAHUI O BEIIECTBAX U
XUMHUYECKHUX PEaAKIIHSIX;

- OCYIIECTBIISATH
CaMOKOHTPOJIb CBOEM
NESTEIbHOCTH  Ha  OCHOBE
camMoaHaJIn3a M CAMOOIICHKH.
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2. CTPYKTYPA U COJAEP)KAHUE OBLIEOBPA30OBATEJIBHOM
JTUCHUATIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOI NPOrPpaMMBbl M CHUIIIMHBI 72
1. OcHoBHOe coep:KaHue 64
BT. 4..
TEOPETUICCKOE 00yUCHHE 30
MPaAKTUYECKUE 3aHATHS 24
Ja00paTOpHBIE 3aHIATHUS 10
2. IIpodeccuonaLHO OPUEHTHPOBAHHOE CO/IEPKAHME 6
BT. 4.
TEOPETUYECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHITUA 4
3. UnauBUaya bHbIA IPOEKT HET
IIpomexkyrounas arrecrauus (AuddepeHIupPOBaAHHBIN 2
3a4er)
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2.2 TEMATUYECKUH IJIAH U COJIEP’)KAHUE JIUCHUATLIMHBI

HanMeHoBaHme Copnepxxanue yueOHOro marepuasia (0CHOBHOe U NPogecCHOHAIBHO- ) O0bem
pa3IeI0B 1 TeM OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM B yacax ®opmupyeMble KOMIIETCHIMU
MOAYJIb (IPM HAJIMYMH)
Pazpmea 1. OCHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. Copepxxanue yueOHOro MmarepuaJia 2 OK 01
Crpoenne atomoB | 1 | CoBpeMeHHasi MoOJesIb CTPOeHHs1 aToMa. CHMBOJIMYECKHH $3BIK XHMHH. 2
XHMHYECKHX XuMuYecKkuil 31eMeHT. DneKTpoHHast KoHpurypanus atoma. Knaccuduxanms
3J1EMEHTOB M XMMHUYECKMX JJIEMEHTOB (s-, P-, O-ameMeHTth). BaseHTHbIE 3JEKTPOHBI.
npupoaa BanentHocTs. DNeKTpOHHAas npupozaa XUMHYECKON CBSI3H.
XHMHYECKOH DNeKTPOOTPULATENILHOCT. BUIbl XUMHUYECKOH CBSI3U (KOBaJICHTHAs, HOHHA,
CBSI3H MeTaJJIN4ecKasi, BOAOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHMUsI
IIpakTHyeckoe 3ansitue 1 2
1 | Pemienne mpakTHYECKHUX 3a/IaHUN HA YCTAHOBJICHHUE CBSI3U MEX]Ly CTPOCHUEM 2
aTOMOB XUMHUYECKHX 3JEMEHTOB M MNEPUOAUYECKUM H3MEHEHUEM CBOICTB
XUMUYECKHUX 3JEMEHTOB M UX COCJUHEHUU B COOTBETCTBUU C IOJOKEHHUEM
ITeproIMYeCcKOil CUCTEMBI.
Tema 1.2. Copepxanue yyeOHOro MmarepuaJia 2 OK.01, OK 02
Ilepuoauyecknii 1. | Ilepuoauyeckasi cucremMa xumudeckux 3jiemeHToB /.M. MeHnnaeseeBa. 2
3aKO0H M TA0JIHIA Ousuueckuit  cmbicn  [lepuonmueckoro 3akona .M. MeHnneneena.
H.A. Menneneea 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX JIEMEHTOB, 00pa3yeMbIX
UMHU TIPOCTBIX M CJOXHBIX BEIIECTB B COOTBETCTBUU C IIOJIOKEHUEM
XMMHYECKOro 3emeHTa B [leprogudeckoit cucreme. MUpoBO33peHUECKOE U
HayuyHoe 3HaueHue Ilepmommueckoro 3akona .M. Menneneesa. [Ipornossl
J.M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX JIEMEHTOB.
Paznean 2. XuMH4YeCKHE peaKkunu 10
Tema 2.1. Tunsi Copepxxanue yueOHOro MmarepuaJia 6 OK 01
XHMHYECKHX 1 | Knaccupukanusi M THOBI XMMHMYECKHX Ppeakuuii ¢  y4yacTuem 2
peakuui HEOPraHU4eCcKUX BellecTB.

CocraBneHue ypaBHeHPIfI pCaKHI/Iﬁ COCAUHCHHSA, PAaA3JIOKCHUA, 3aMCIICHUA,
06MeHa, B T.4. peaKuHﬁ TOpCHUA, OKHCIICHUA-BOCCTAHOBJICHHA.

ypaBHeHI/IZ OKMCJIECHHA-BOCCTaHOBICHH. CTeneHb OKucaeHusA. OKUCIUTEND U
BOCCTaHOBUTENL. OKHCIHTEIbHO-BOCCTAHOBUTEIHLHBIC pCakniun B IMPUPOIC,
IMPOU3BOJCTBCHHBIX IMPOHCCCax U KU3HEACATCIbHOCTH OPraHu3MOB
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasa (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.]]az[noﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

IIpakTH4eckoe 3ansTHe 2, 3

4

1

PacdeTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKIIHIA C HCITOJIB30BAaHHEM MAaCChI,
o0BbeMa (HOpMaJbHBIC YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA

2

CocraBiieHHE ¥ YPAaBHUBAHHE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUit
METOJIOM 3JICKTPOHHOTO OaaHca.

Tema 2.2.
DJIeKTPOIMTHYEC
Kas JUCCOIHALNS
M MOHHBII 00MeH

Coaep:xaHue yueOHOIro MaTepuaJia

OK 01,0K.04

1.

Teopusi 3JjIeKTpoJMTHYECKOH aucconuanuu. MoHbL.  DIEKTPOIMTSHI,
HedJIeKTposnThl. Peakiuyn noHHOTo oOMeHa. CocTaBiIeHNE peakuuii HOHHOTO
0oOMEHa ITyTeM COCTABJICHHS UX MOJHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUH.
KucnoTHO-0CHOBHBIE peakIiy. 3a/laHusl HA COCTaBICHUE HOHHBIX peakluil

Jla

OoparTopHasi padora 1

HccnenoBanue TUNOB (10 COCTaBy U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIIUXCs
BEIIECTB) U NMPU3HAKOB XMMHUUYECKUX peakuuil. [IpoBeeHre peakunit HOHHOTO
oOMeHa, OIpEeeICHNE CPEabl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTaBIICHHE
VOHHBIX peakuuil

Pa3znen 3.

CTpOEHI/Ie M CBOMCTBA HEOPraHUu4YeCKMUX BEIICCTB

16

Tema 3.1.
Kaaccnduxanus,
HOMEHKJIATYpa M
CTpOeHHEe
HEOpraHu4ecKUux
BeIIECTB

Conep:xxanue yueOHOro MaTepuasa

OK 01, OK 02, TIK 3.5.

1.

IMpeamer Heoprannyveckoii xumuu. Kinaccudpukanus Heopranudeckux
BewecTB. [IpocThie u cnoxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX
BEIIECTB (OKCUIbI, TUIPOKCUIBI, KUCIOTHI, COJIN). B3auMocCBsI3b
HEOPraHUYECKHUX BEIECTB. ATrperaTHble COCTOSIHUSI BEIIECTBA.
Kpucrannnueckue u amopdusie BemecTBa. THUIIBI KPUCTATUIMYECKUX PEMIETOK
(aTomMHas1, MOJEKYJISipHAsl, HIOHHAs, MEeTalIn4decKas). 3aBUCIMOCTh
(hU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUTUYECKON PEIIETKH.
3aBHCUMOCTh XUMHUYECKOH aKTUBHOCTH BEILIECTB OT BHJIa XHMHUYECKOH CBA3H
Y TUTIA KPUCTAJUTMYECKOM permeTKku. [IpuarHpl MHOrooOpas3us BENECTB

IIp

aKTH4YecKoe 3ausatue 4

Pemenne mnpakTHyeckuxX 3aJaHUN MO KiIacCH(PHUKAIMU, HOMEHKJIAType |
XUMHYECKUM (hopMysiaM HEOpPraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB.
Ilouck ungopmayuu no HaA36aHUAM, UOEHMUPDUKAMOPAM, CMPYKIMYPHbIM
Gopmynam, kraccugpuxkayus u cCUuCmemMamu3ayus Mamepuaios.
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Conep:kanue y4yeOHOro Matepuasa (0CHOBHOe M MpodeccuoHAIbHO-

O0BeM

HaumenoBanue .
pasIe/IoB 1 TeM OpPMEHTHPOBAHHOE), IA00PATOPHbIE M MPAKTHYECKHE 3aHATHSA, IPUKJIATHON B Yacax ®opmMupyeMble KOMIETEH T
MOYJIb (IIPH HAJTHYHUU)
Tema 3.2. ®usuko- | Cogepxkanue yueOHOro MaTepuasa 10 OK 01, OK 02, TIK 3.5.
XUMH1ECKHE 1. | Meramabl. O0mue pu3nUecKrue 1 XUMUIECKHE CBOMCTBA MeTaLIOB. CIIOCOOBI 2
CBOMiCTBA MOJIyYCHUS.  JHaueHue Memaniios U  HeMemanilos 6 npupooe u
HEOPpraHueCKuX JHCU3HEOesAMENbHOCMU YellogeKa U opeanusmos. Kopposzus memannos: euovl
BEIIECTB KOppo3uu, Cnocoobl 3auumbl MEMALI08 OM KOPPO3UU
2 | Hemeramubl. OOnme ¢(u3MYeCKMe W XHUMHYECKHE CBOMCTBA HEMETAJLIOB. 2
Tunmuneie cBoiictBa HemetaiwioB [V— VII rpymmn. Krnaccudukamms u
HOMEHKJIaTypa COEAMHEHHWH HeMeTaiioB. KpyroBopoTbl  OHOT€HHBIX
AIIEMEHTOB B PUPOJIC
3 | XumMuyeckue CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB 2
(OKCHUIIOB, TUAPOKCUIIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTHU B
M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHMN, BBICIIAX
OKCHJIOB U TUJIPOKCUJIOB
IIpakTnueckoe 3anaTHe S, 6 4
1. | Pewenue npaxmuko-opueHmupo8aHHbIX Meopemudeckux 3a0aHuil  Ha 2
ceoticmea, cocmas, nojiyieHue U 0Oe30NaACHOe UCHONb308AHUE BANCHEUUUX
HeOp2aHuyecKux eeuwjecms 8 Obimy u npaKmuieckou 0esimeibHOCmu 4el08eKd
2 | PeweHnue npakmuxo-opueHmMupoBanHulX 3a0ai, HANPABIEHHbIX HA OYEHKY 2
9KOJIO2UHECKO20 PUCKA UCNOIb308AHUSL COBPEMEHHBIX MEXHON0UU.
Tema 3.3. Coaep:xxanue yueOHOro MaTepuasa 2 OK 01, OK 02, OK.04
Wnentuduxanus | JlagoparopHas padora 2. 2
HCOPTAaHHYICCKHUX 1. | Pemenune 9KCHNECPUMCHTAIBHBIX 33/1a4 M0 XUMHUYCCKUM CBOMCTBaM METAJUIOB U
BCIICCTB HEMETAJUIOB, II0 PACMO3HABAHWIO U IIOJYYCHHUIO COCIMHEHHMIM METauIOB U
HemeTaioB. neHTndukaus HeOpraHMUeCKUX BEUIECTB C UCIOJIb30BAHUEM
uX (PU3UKO-XUMHUECKUX CBOWCTB, XapaKTEPHBIX KAUeCTBEHHbBIX PEAKLIUH.
Pa3nea 4. CTpoeHue ¥ CBOMCTBA OPraHU4eCKUX BellecTB 24
Tema 4.1. Copaeprxanue yueOHOro MmarepuaJia 2 OK 01, TIK 10.1, TIK 3.5.
Kinaccupukauusi, | 1. | [losiBjienne W pa3sBUTHE OPraHMYECKoil Xumuu Kak Hayku. Ilpeamer 2
CTpOeHue 1 OpraHuveckoil XUuMUH. MecTo U 3HaYeHHUE OPraHUYECKOW XUMHUH B CUCTEME
HOMEHKJIATYypa €CTECTBEHHBIX HAYK.
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasa (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.ﬂaz[noﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

OpPraHMYecKux
BellecTB

XHWMHUYECKOE CTPOCHHME KaK IOPSIIOK COEAMHEHUS aTOMOB B MOJIEKYJIE
COrJaCHO MX BaJIEHTHOCTU. OCHOBHBIE NOJIOKEHUS TEOPHUH XHUMHUYECKOTO
CTpOEHMS OpraHudeckux coenuHeHuil A.M. bytnepoBa. YrieponaHslil ckener
OpraHUYEeCKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOIO
CTpOEHMS MOJIEKYJI. MI30Mepus U u30MephI.

[Tonstue o ¢pynkuuoHansHOM rpynne. Pagukan. [TpuHIune! kiaccupukaum
OpPraHMYECKUX COEAMHEHHH. MexayHapo/Has HOMEHKJIATypa M INPUHIUIIBI
HOMEHKJIATypbl OpraHuveckux coefauHeHuil. [loHartue o0 a3oTcomepkamiux
COEUHEHUSAX, OMOJOTMYECKH AaKTUBHBIX BellecTBax (yrjiaeBojax, Kupax,
Oenkax U Jp.), BBICOKOMOJEKYJSPHBIX COCIUHEHUSX (MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BE€HO)

ITp

aKTHYecKoe 3ansaTue 7, 8

CocraBieHre TOTHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYII OPraHUIeCKUX
BELIECTB OTACIBHBIX KJIACCOB, UCIIOJb3YS UX HAa3BaHMsI 110 CUCTEMAaTUYECKON U
TPUBHAJIBHON HOMEHKJIATYpe (3TUJICH, alleTHIICH, TIIMIEpUH, (eHo,
(dopmanbaeru, YKCycHas KUCIO0Ta, TIIUIHH).

N

Pacuets! npocreiineii popMyJibl OpraHu4ecKOl MOJIEKYJIbI, HCXOS U3
AJIEMEHTHOTO0 cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPraHUYecKuX
COeTUHEHHNH

Coaep:xxaHue yueOHOro MaTepuaJia

OK 01, OK 02, OK.04, IIK 3.5.

1.

Yriaesoaopoasl.

- Ipe/ieNIbHbIE YIIIEBOA0POIbI (AJIKaHbI U IIUKJIOAJIKaHbl). ['opeHrne MeTaHa Kak
OJIMH U3 OCHOBHBIX UCTOUYHUKOB TEIUIA B IPOMBIIUIEHHOCTH U ObITY. CBOHCTBA
IMPUPOAHBIX YIJICBOAOPOAOB, HAXOXKJACHUC B IIPUPOAC U IPUMCHCHUC aJIKAHOB,
— HempeneibHble (AIKEHbI, aJKWHbl W aJKaJueHbl) M apOMaTHYECKue
yIieBoaopobl. ['opeHue aneruiaeHa Kak UCTOYHHK BBICOKOTEMIIEPATYpPHOTO
IJIAMEHHU VISl CBAPKU U PE3KU METAJLIOB.

Kuciopoaconep:kamue coeauHeHusi (CrupThl U (DEHOIBI, KapOOHOBHIE
KHUCIIOTHI ¥ 3QUPHI, ambIeTUABl U KETOHBI, XKHUPHI, yraeBoabl). [IpakTuueckoe
MPUMEHEHHE  JTWICHIJIMKONS,  TimiepuHa,  ¢enoma.  [Ipumenenue
(dbopManbaeruia, aleTanbIeruia, yKCyCHON KUCTIOThI. MbLTa KaK COJIA BBICIIHX

KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLIa
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasa (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.ﬂaz[noﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

3

A3oTcoaep:kaniue coeMHeHUsl (aMUHBI W AMHHOKHCIIOTHI, O€JKH).
BbicokOMONEKyIsIpHbIE  COEIMHEHMs (CHUHTETHYECKHE M OHOJIOTMYECKU-
aKkTUBHbIE). MoOHOMEp, HOJIUMEp, CTPYKTypHOE 3BeHO. [lonmmepusanus
STHJIEHA KaK OCHOBHOE HAIIPaBJICHHUE €r0 UCIIOJIb30BaHUS.

I'eneTnyeckas CBsI3b MEXKAY KJI1acCaMU OPraHU4ECKUX COCIMHEHUN

IIp

aKTH4YecKue 3ansaTusa 9, 10

CocraBneHue cxeM peakuuid (B TOM YHUCJE MO MPEII0KEHHBIM IEMOYKaM
MPEeBpALICHH), XapaKTePU3YIOUINX XUMHYECKHE CBOWCTBA OpPraHHMYECKHX
COGI[I/IHGHI/If/'I OTACIBHBIX KJIaCCOB, CIOCOOBI UX MMOJIYUYCHHSA MW Ha3BaHUC
OPraHMYECKUX COCAMHEHMH 10 TPUBHUATIBHOW WM  MEXIyHApPOIHOM
CUCTEMAaTUYECKON HOMEHKJIATYpeE.

N

Pemenne nmpakTuKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOKCTBA

OpPraHN4YCCKHUX COCJIMHEHUH OTJEILHBIX KJIACCOB

JlabopaTopHas padora 3.

1]

HOJ'Iy‘IeHI/IC OTHJICHA U U3YYCHHUC €T'0 CBOMCTB.

Tema 4.3.
HpenTndguxanus
OpPraHuYecKux
BellleCcTB, HX
3HaAYeHHe "
NpUMEeHEeHHue B
OLITOBOM "
NMPOU3BOACTBEHHO
i JeATeJLHOCTH
yeJioBeKa

Conep:xxanue yueOHOro MaTepuasa

OK 01, OK 02, OK.04, IIK 3.5.

1.

Buoopranuyeckne coenuHeHusi. llpuMeHeHne u OHOJOTHYECKass POIb
yrieBoaoB. OKUCIIEHUE YTIIeBOA0B — UCTOYHUK SHEPTUHU KHUBBIX OPraHU3MOB.
OO6nacTH TpUMEHEHUsT aMUHOKHUCIOT. IIpeBpaimieHuss OelKOB MNHUIM B
opranusMme. buonoruueckue ¢yHkuuu OenkoB. buonormueckue QyHKIUM
KHUpoB. Poib opraHmdyeckol XUMHUM B pEIIEHUU MpoOJIeM MHUIIEBOM
0e30macHOCTH

NIDNININ

IIp

akTHueckoe 3ausatue 11

PemleHne  mpakTUKO-OPMEHTHPOBAHHBIX  3aJaHUN  HA
T€HETUYECKOM CBSI3M OPraHMYECKUX COCAMHEHUN

YCTAHOBJICHHUC

JlabopaTopHas padorta 4.

1

Wnentudukaims OpraHn4ecKuxX COeTMHEHUN OTAeNbHBIX KJIaccoB (Ha
pUMepe allbJeruI0B, Kpaxmala, YKCYCHOM KUCIIOTbI, OEJIKOB U T.I1.) €
UCTIONIb30BaHUEM MX (DU3UKO-XUMHUYECKHX CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX peakiuil. Jlenarypamus Oenka mpu HarpeBanuu. L{BeTHbIe
peakuuu OEJIKOB.
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HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro Matepuasa (0CHOBHOe M MpodeccuoHAIbHO-

OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3aHATHUSA, r[pmc.]]az[noﬁ

MOYJIb (IIPH HAJTHYHUH)

O0BeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

Pasnea 5.

Kun

HETUYIECKUE U TEPMOAUHAMHYECCKHE 3aKOHOMEPHOCTH MPOTCKAHUSA

XHMHYECKHX peaKkuuid

Tema 5.1
Ckopoctb
XHMHUYECKHX
peaxkumii.
XumMuyeckoe
paBHOBecHe

Conep:kaHue y4eOHOI0 MaTepuaa

OK 01, OK 02, TIK 3.5.

1.

CkopocTh peakumu, ee 3aBUCHMOCTb OT Pa3JMYHbIX (PAKTOPOB: MPUPOJIBI
pearupyoomux  BELIECTB,  KOHIEHTPAllMM  pEarupyroliux  BELIECTB,
TEMIEPATyphl U TUIOMIAIA PEAKIIMOHHOW MOBEPXHOCTH. TeruioBbie 3(MdeKTs
XUMHUYECKUX PEAKUUN. DK30- U S3HIOTEPMHUUECKUE, PEAKIUH.

O6parumocTh peakiuil. XUMHYECKOE€ PAaBHOBECHE W €ro CMEIICHHE IMOJ
JeCTBHEM pa3iNYHbIX ()aKTOPOB (KOHIIEHTpAIUs PEareHTOB MM MPOAYKTOB
peakuuu, OaBleHUE, TEeMIeparypa) IS CO3[aHUsS ONTHUMAIbHBIX YCIOBUH
poTeKaHus xumuueckux npoieccon. [lpunnun Jle [llatenbe

N

IIp

aKkTH4YecKoe 3auaTue 12

Perienue npakTHKO-OPUEHTUPOBAHHBIX 3aJlaHU Ha NMPUMEHEHHUE MPUHLIUIIA
Jle-IllaTense g HAxOKJICHHs HANPABICHHUS CMEIIECHHUS PaBHOBECHS
XMMHUYECKOM peakiuu U aHaiu3 (PaKToOpoB, BIMSAIOIIMX HA CMEIIEHUe
XHUMHUYECKOTO PABHOBECHSI

Pa3pea 6.

PacTBOpbI

Tema 6.1.
ITousiTHe 0
pacrBopax

Coaep:xanue yueOHOIro MaTepuaJia

N

OK 01,0K 02, OK 07, ITIK 3.5.

1.

PacrBopenune kak ¢usuko-xumuyeckuii npouecc. PactBopbl. CriocoObl
IIPUTOTOBJIEHUS PAacTBOPOB. PacTBopuMocTs. MaccoBasi 107151 paCTBOPEHHOTO
BeniecTBa. CMBICH MOKa3aTessl NpeaesIbHO J0NYyCTUMON KOHIIEHTpAalMU U €ro
HCIOJIb30BAHUE B OIIEHKE HKOJIOTHUECKOM O€30MacHOCTH.

[IpaBmiia 3KOJIOTHYECKHU 11€7€CO00PA3HOT0 MOBEAEHUS B OBITY U TPYAOBOMN
NEATEIbHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbS U OKPYKAIOIIEH
MPUPOJTHON  Cpeapl; ONACHOCTh BO3JAEHCTBHUS HA JKUBBIE OPTraHU3MBbI

OMPCACIICHHBIX BCIICCTB.

JlabopaTopHas padora S.

1

[TpuroTtoBneHne pacTBOPOB 3aAaHHOM (MacCOBOM, %) KOHIIEHTpAIUH (C
MPaKTUKO-OPUEHTHUPOBAHHBIMU BOIIPOCAMH ) U OTIPENICTICHUE CPEIbI BOTHBIX
pPacTBOPOB

Pasznen 7.

Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJ0BeKa
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HanMenoBamme Conep:kanue y4yeOHOro Matepuasa (0CHOBHOe M MpodeccuoHAIbHO- } Oo0bem
pA3eIoB 1 TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE M MPAKTHYECKHE 3aHATHSA, MPUKJIATHOM B yacax ®opMupyeMble KOMIETEeHIHH
MOYJIb (IIPH HAJTHYHUU)
Tema 7.1 Xumusa | Coagep:kanue yueOHOro MaTepuaJa 2 OK 01,0K 02, OK 07, IIK 3.5.
B OBITY H 1. | HoBeiimue q10cTHKEHUS] XUMHUYECKO HAYKH M XMMHYECKOW TEXHOJIOTHH. 2
IIpOM3BOACTBECHHO Poib XUMHHM B OOECHEUCHHH DKOJOIMYECKOM, DHEPreTHYECKOM M IHIIEBOM
U IEATETBHOCTH 0€30MacHOCTH, PAa3BUTHH MEIULUHBL. [Ipasuia ROUCKA u QHAAU3A XUMUYECKOU
1€/710BEKa uHpoOpMayUU U3  PASIUYHBIX UCMOYHUKOS (HAYUHAA U YUeOHO-HAYUHA
aumepamypa, cpeocmsa mMaccogou ungopmayuu, cemv Humeprem)
IlpakTuyeckne 3ansaTus 13, 14 4
1. | Houck u ananus ungopmayuu u3 pasiuidHblx UCOYHUKOE O MAMEPUAaXx, 2
UCNOIb3YeMbIX OJisl NPOU3BOOCIBA 00eHCObL U NPEOMEemo8 Oblma.
2 | Hccneoosanue mamepuanos, npumensemvix 0isi B(POU3B00CMEd IeKapcmes, bblmosotl 2
XUMUU U MOIOUWUX cpe()cme.
IIpomeskyTOYHAA aTTECTALMSA — JINOPEPEHIIMPOBAHHBIN 3AYET 2
BCEI'O: 72
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3. YCJIOBUSI PEAJTU3ALIAU MTPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHMUILIAHBI

3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHAJTbHO-TEXHUYECKOMY

ol0ecrne4eHn 10
3.1. TpeGoBaHusl K MUHUMAJIBHOMY MaTe€pHUaIbHO-TEXHHUECKOMY 00€CTICUCHHUIO
JUiss  peanu3anuu NpOrpaMMbl  JIUCHUIUIMHBI  JOJDKHBI  OBITH  IIPELYCMOTPEHBI
CIIEyIOIINEe CHEIHATbHbIE MOMEIIEHUs: YyUeOHbIH KaOMHET XUMHHM W/WIN y4eOHOM
XUMUYECKOH JTab0paToOpHH.
O6GopynoBanne yueOHOro KabMHeTA:

— HaOOpPBI MIAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYI,

— MOJIENH KPUCTAINTMYECKUX PELIETOK,

— KOJUIEKLIMH MPOCTHIX U CIIOKHBIX BEMIECTB U/UJIN KOJUJIEKIIMH ITOJTUMEPOB;

— KOJUIEKIMSI TOPHBIX MOPOJ U MUHEPAJIOB,

— Tabnuua Menneneesa,

— yueOHbIe (PUIIBMBI,

— ¢ poBble 00pa30BATEIBHBIE PECYPCHI.
TexHnuyeckue cpeacTBa 00y4eHHs:

— KOMIIBIOTEp C YCTPOMCTBAMU BOCIIPOU3BEACHUS 3BYKa,

— TIPUHTED,

— MYJBTUMEIUA-TIPOEKTOP C IKPAHOM.
OoOopynoBanue jadoparopuu U padbo4Yux MecCT JIadopaTOPpHu: MEH3YPKHU, MUIIETKU-
KaneJbHUIIbI, TEPMOMETPbI, MUKPOCKOIM, JYIbl, MPEAMETHbIE U MOKPOBHBIE CTEKIA,
IJIAHIIETHl JJIA  KamleNbHBbIX peakiuui, QuibTpoBajibHas Oymara, HPOMBIBAJIKH,
CTEKJISIHHBIE TPOOUPKHU, PE3UHOBbBIE MPOOKH, (POHAPUKHU, HAOOpP PEAKTHUBOB, CTEKJISIHHbBIE
HaJIOYKH, IITATUBBI 17151 TPOOMPOK; MEPHBIE LIMJIMHAPBI, BOPOHKU CTEKJIIHHbIE, BODOHKH
nenutenbHble uauHApudeckue (50-100 mur), cTynku ¢ mecTukoM, papPopoBbie HAIIKH,
OUHIETHI, (QUIBTPbl OyMaKHble, BaTa, MapJjs, YacoBble CTEKJIa, 3JIEKTPOILIUTKH,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIUYKH, TPUOOP AJIS MOJTyUYEHHUs ra30B
(w1 mpoOupKa ¢ Ta300TBOJIHON TPYOKOW), nepxkaTenu sk TPOOUPOK, CKIISTHKU JIJIst
XpaHEHMs PEaKTUBOB, pa3IaTovYHbIe JIOTKU; Xxumuueckue crakansl (50, 100 u 200 mi);
IIMATeNH; MUHLETHI; TUTEeJIbHBIC IIUMILIbl; CEKYHIOMEPHI (TaiiMepbl), MEpHbIE TPOOUPKHU
(1a 10-20 mut) u mepHble KoJ10bI (25, 50, 100 1 200 M), BoasiHas 6aHs (MM TEPMOCTAT),
CTEKJISIHHBIC TIAJIOYKH; KOHUYECKHEe KOJObl i TuTpoBaHus (50 m 100 wmu);
UHAMKATOPHbIC TIOJIOCKU Uil onpenenenus pH v crangapTHas MHAMKATOPHAS ILIKAJIa;
YHUBEpCaAIbHBIA UHAMKATOP; uneTku Ha 1, 10, 50 mut (mnu no3atopel Ha 1, 5 u 10 mi),
OIOpEeTKU Il TUTPOBaHUS, MeauiuHckue mmnpuibl Ha 100—150 mn, maboparopHbie
W/WIM aHaNUTHYeCKue Becbl, pH-MeTphl, cymmiabHbI mikad, U ap. JabopaTopHOE
o0opy0BaHUE.

3.2. UudopmannoHnoe odecneyeHue 00yueHust
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IlepeyeHb pekoMeHyeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB,
AONOJIHUTEIbHOM JINTEPATYyPHhI

OcCHOBHBIE HCTOYHUKH
Jlig mpenonaBarenei

1. I'abpuensn, O. C., JIsicora, I'. I'. Xumus: kHUra A1 npenogaBaTeis: yued.- METO/I.
rmocooue. — M. Akagemus, 2012. - 332 c.
2. Pe3nuxoB B. A. COOpHUK yIpa)kHEHHU U 33]]a4 110 OPTraHUYECKON XUMUU: yueOHOe
nocobue / B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.
3. Kanyctuna A. A., Xansuenko U. I'., JIlubanos B. B. O6mas u Heopranuueckas
xumus. [lpaktukym / A. A. Kamycrtuna, U. I'. Xampuenko, B.B. JIlubanoB —
CankrllerepOypr: Jlans, 2020. — 152 c.
4. llleBuuupina, JI. B. Xumus: yueOnoe nocobue / JI. B. lleBuunbina, A. M. AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT:
ANEKTpOHHBIM  //  JlaHb:  »neKTpoHHO-OMOMMOTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/118505

Jns ctyneHToB

1. AuncdunorenoBa, M. B. Xumus: y4eOHHK W TPAKTUKYM [JIsi CPEIHETO
npodeccuonanbHoro obpazoanus / M. B. AndwunorenoBa, A. B. babkos, B. A.
[TonkoB. — 2-e u3., uctp. u 1on. — MockBa: U3narensctBo FOpaiit, 2022. — 291 c.

2. llleronmuxuna, H. A. O6mas xumus: yueonuk st CI1O / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukonbsckuii, A. b. Xwumus: yd4eOHMK M TPAKTHUKYM JJIs CPEIAHErO
npodeccuonanbHoro oopazoBanms / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u npomn. — Mocksa: MznarensctBo IOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHUK JJisi cpenHero mpodeccuonanpHoro oopazoBanust / 0. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBai; moa o6mieit penaxiueii I'. H.
daneeBa. — 2-¢ u3., nepepad. u non. — Mocksa: U3marensctBo FOpaiit, 2022. — 431
C.

JlonoJIHUTEIbHbIE HCTOYHUKH

Jlns nmpenonasarenein

1. Xumust. YrioyOnernasiii ypoBenb. 10—11 kmacchl: pabodast mporpamMmma kK
muaun YMK B.B. Jlynuna: yue6Ho-MeTonmueckoe nmocodue / B.B. Epemun, A.A.
Hposnos, .B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.1.
Tepennna, A. A. Ipo3znosa u ap. «Xumus. Yriay0iaeHHslid ypoenb». 10 kiace / B. B.
Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 3.1O.
Kepumon. — M.: [lpoda, 2018. — 339 c. : um.

3. Metonuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3bpmenko, A. A.
Hpo3noBa u Ap. «Xumus. YTayOsneHHblil ypoenby. 11 kiacc / B. B. Epemun, A.A.
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Hposznos, 1.B. Epemuna, H.B. Boakosa, H.B. ®upcrosa, 3.10. Kepumon. — M.:
Hpoda, 2018. — 423 c. : u.

4. I'ycena, E. B. Xumus s CI1O: yueOHo-MeToauueckoe nmocooue / E. B.
I'yceBa, M. P. 3uranmmuna, /1. . KynmukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: anexTpoHHbIH // JIaHb : 31eKTpOHHAS
oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/196096

Jns ctyneHToB

1. Xumus. 10 knace. Yray6n€énnslii yposens : yueonuk/ B.B. Epemun, H.E.
Kyssmenko, B.U. Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pea. B.B. Jlynuna. — M.:
IIpoceemienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 knacc. Yriny6néunasiii ypoBens : yueonux/ B.B. Epemun, H.E.
Kysbmenko, A.A. Ipo3nos, B.B. JIynun; nox pea. B.B. JIlyauna. — M.: [IpocBelenue,
2022. - 478, [2] c.: un.

3. YUepnukona, H. FO. Xumus B 10CTyITHOM U3JI0KEHUU: y4eOHOE TTOCOOUE IS
cno / H. 1O. YUepnukoBa. — 2-e uzn., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TexkcT: a5ekTpoHHbI // JIaHb: 2JIeKTpOHHAS
ounbmmoreunas cucrema. — URL: https://e.lanbook.com/book/195532

4. lleBnunpina, JI. B. Xumus: yueonoe nocooue / JI. B. llleBnunibina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. —
Tekct: anexTpoHHbli // Jlanb: 351eKTpoHHO-O0MOoTeyHas cuctema. — URL:
https://e.lanbook.com/book/

5. bnunog, JI. H. Xumus: yueonuk ans CI1O / JI. H. biunos, U. JI. [lepduiiona,
T. B. CokonoBa. — 2-¢ u31., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. —
ISBN 978-5-8114-7904-7. — Texcr: anekTpoHHsbI // Jlanb: anekTpoHHas
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/167183

6. IN'a6puensn O.C. Xumus: yueo. mis ctya. npod. yue6. 3apeaenuii / O.C.
INabpuensa, U.I'. OctpoymoB. — M., 2016.- 256 c.

7. I'abpuensa O.C. Xumus 11 npodeccuii U CrienuaibHOCTeH TEXHUYECKOTO
npoduist: Y4eOHUK IS CTY. yUpexkaeHuu cpen. mpod. oopazosanus / O.C.
I'abpuensn, U.I'. OctpoymoB. — 4-¢ usn., ctep. — M. : U3naTenbckuii ieHTp
«Axanemus», 2017. — 272 c.

HNuTepHeT-pecypcesl

1. hvsh.ru — Xypuan «Xumus B IIKOJIC».

2. https://postnauka.ru/themes/chemistry— nekmuu mo XMMUU Ha CalTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/

3. http://gotourl.ru/4783 (http://potential.org.ru/)41

CailT Hay4HO-TIONYJISIpHOTO XypHana «lloTeHunam»,pazaen « Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4YHO-TIOMYJISIPHOTO >KypHalia « XUMHUSI U )KU3HbY.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas 37EKTPOHHAsA OMOIMOTEKa XUMHUUecKoro noprana «Chemnety.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarimonsbsie MaTepuaibl 00 OJUMIHAgaX

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
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Cucrema JUCTAHIITMOHHOTI'O 06y‘1€HI/I}I, HaIrpaBJICHHAA Ha IOATOTOBKY K

OJIMMIINagaM BCCX yp0BHCﬁ.

N =

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[TopTas N0 HAHOTEXHOJIOTHSM.

9. http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOSI3BIYHBIN CAaUT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.

10. http://www.xumuk.ru

CaiiT 0 XUMHH: KIIACCHYECKUE YUYEOHUKHU, CIPABOYHUKH, SHIUKIIONEINH, TOUCK
OpPTraHWYECKUX U HEOPTaHUUYECKUX PEAKLIUN, COCTABICHUE YPABHEHNN PEAKIUN.
11. http://orgchemlab.com/

CaiiT, MOCBAMIEHHBIN MPAKTUYECKOM paboTe B TabopaTopuu

IIporpammHoe obecnieyeHue

Onepannonnas cucrema Microsoft Windows 7 - 10

[Taket nporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOOomHOE MNpOrpaMMHOE
obecrieueHue, He OTPaHUYECHO, OECCPOUHO);

Nutepuet 6pay3ep Google Chrome (6ecriaTHOE MporpaMMHOe 0OecrieueHue, He
OTpaHUYEHO, OECCPOUHO);

K-Lite Codec Pack — ynuBepcanbHblii HAOOp KOIEKOB (KOIUPOBIIHKOB-
JNEKOAUPOBIIMKOB) W YTWIUT JJII NPOCMOTpa M OOpabOTKH ayauo - u
BujaeodaiiiioB (OecmiiaTHOe MporpaMmMHOe oOecrnedYeHue, HE OrpaHUYEHO,
OeccpouHo);

WinDjView — mporpamMMma ajisi mpocMoTpa daitioB B popmare DIV u DjVu
(cBOOOHOE MTpOTpaMMHOE OOeCIIeYeHUE, HE OTPaHUYEHO, 0ECCPOUHO);

Foxit Reader — mnpukiagHoe mHporpaMMHOE OOeCHeueHHe iss MPOCMOTpa
ANIEKTPOHHBIX JOKYMEHTOB B ctangapte PDF (GecruiatHoe mnporpamMMmHoe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSI
OBHIEOBPA3OBATEJBHOU JUCIIUITJINHBI

KonTpoab u oneHka pe3ynbTaTOB OOyYECHHS OCYIIECTBISCTCS IpernojaBareiieM B
MIPOIIECCE MPOBEICHUS MPAKTUYCCKUX 3aHATHHA 1 JTA0OPaTOPHBIX paboT, TECTUPOBAHMUS,
a TakKe BBITOJHCHUS] OOYYAIOIIMMUCS WHIANBUIYAIbHBIX 3aJaHUN, IPOEKTOB,
uccaenoBannii. Pe3ynbraThl 00ydeHUs OMpENEessaioT, 4TO OO0ydYarolmMecs TOJDKHBI
3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUCHUS JUCIUTLIAHBI.

Jist  dhopMupoBaHMS, KOHTPOJS W OIEGHKH pPE3yJIbTaTOB OCBOCHHS y4eOHOM
JUCHUIUIMHBL UCIOJIB3YETCSI CUCTEMa OLIEHOYHBIX MEpPONPUSATUM, MpeACTaBISIONIas
co00¥ KOMIUIEKC YU4eOHBIX MEPOTPUATHMA, COTJIACOBAHHBIX C Pe3yJIbTaTaMHi 00yUCHUS
u chopmymupoBaHHelx ¢ ydetom PI'OC COO (mpeameTHbie pe3yiabTaThl 10
nuctumianbae) u I'OC CIIO.

O6mas/nmpodeccuoHaabHa Paznen/Tema Tun oneHOYHBIX
sl KOMIIETeHIIUsI MeponpusATHIA

OK 1 Boei6upats criocoObt P 1, Temsr 1.1, 1.2 JlaGopaTopHbIie pabOThI

pelieHus 3a1a4y P2, Temnr 2.1, 2.2 TectupoBanue,

npohecCUOHAIBHOM P 3, Temn 3.1, 3.2, 3.3 | IIpakruxo-

JESITEILHOCTH P4, Temo1 4.1,4.2,4.3 | OPHCHTHPOBAHLIC

MPUMEHUTEIIBHO K P 5, Tema 5.1, TCOPCTUHCCKNC 3a/IaHNA

PA3JIMYHBIM KOHTEKCTaM P 6, Tema 6.1, [Tpaxriieckue padoTsl
P7. Tema 7.1 Pemenue 3amau

OK 2 Hcnonb3oBaTh P 1, Tema 1.2, JlabGopaTopHble paboTHI,

COBPCMCHHBIC CPCACTBA
IIOUCKa, aHaJIu3a U

P 3, Temsr 3.2, 3.3
P4, Temn1 4.2,4.3

IIpakTuko-
OPUEHTHUPOBAHBIE

UHTEPIPETAIINN P 5, Tema 5.1, TCOPCTUICCKUC 3aTaHHA

uH OpPMAITHHY, 1 P 6, Tema 6.1, [TpakTrdeckue padoThI

MH(pOpMaAIMOHHBIE P7,Tema 7.1 Pemerme 3azv[aq

TEXHOIOTHH IS Pemenne xeiicoB

BBITIOJTHEHUS 3a7a4

poheCCHOHAIBHOM

NEeATEIIbHOCTH;

OK 4 3¢ddextuBHO P2, Tema 2.1 JlabopaTopHble paboTHI,

B3aUMOJICMCTBOBATh U P 3, Tema 3.3 IIpakTuko-

paboTath B KOJUIEKTUBE U P4 Tems1 4.2, 4.3, OPUEHTUPOBAHbIE

KOMaH/1€ P 6 Tema 6.1, TEOPETUYECKUE 3aTaHUS
P 7 Tema 7.1 Pemenune kerico

OK 7 CopnericTBOBaThH P 7, Tema 7.1 ITpakTuko-

COXPAHEHUIO OKPYKAIOIIEH OpUEHTUPOBAHBIE

Cpeibl,
pecypcocOepexeHuto,
NPUMEHSTh 3HAHUA 00
M3MEHCHUHU KJIMMATa,

TEOPETUYECKUE 3aIaHUsI
Penienue xencon
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MIPUHITUATIBI OEPEKIUBOTO
MPOU3BOICTBA, 3PPEKTUBHO
JIeHICTBOBAThH B
Ype3BbIYaHHBIX CUTYAIUAX

ITK 3.5. OcyuiecTBiATh
OpTraHM3AIHIO TIpoIIecca
00yY€eHHUsI IO OCHOBHBIM
00111e00pa30BaTeIbHBIM
porpaMmmam JOIIKOJIEHOTO
o0Opa3oBaHUs B
COOTBETCTBHH C
CaHUTAPHBIMA HOPMaMH H
paBHJIaMHU

P 3, Temsr 3.1, 3.2,
P4, Temr1 4.1, 4.2, 4.3,
P 5, Tema 5.1,

P 6, Tema 6.1,

P 7, Tema 7.1

JlaGopaTopHbIe paboTHI,
IIpakTuko-
OPUEHTUPOBAHBIC
TEOPETUYECKUE 3aaHUs
[TpakTrdeckue padoThI
Pemenue 3agau
Pemenue xeiicon
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