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- Pabouas mnporpamMma yueGHON  IUCHMILIHHEL OVI.07 Xumus paspaborana B
COOTBETCTBHH C TpeOOBaHHAMH:

- @enepabHOrO rocyAapCTBEHHOTO 06Pa30BaTeIBHOrO CTaHJapTa CpeIHero obmiero
o0pasoBanust (yTBEpX/IEH IprKazoM MHHHCTepCTBA 0Gpa3zoBaHHS Haykd P® ot
17.05.2012 Ne 413) (B neiicTs penakuun);

- @ECpaNbHOrO  rOCyJapCTBEHHOTO  00pa3’oBaTeNBHOIO  CTAHAapTa  CPEJHETO
npodeccuoHanEHOro 06paszoBanus mo mpodeccuu 38.01.02 ITponasen (yTB. mpuKasom
MunoGprayxu Poccun ot 01.08.2024 Ne 518. 3aperucrpuporano 8 Muniocre Poccuu
4 centabps 2024 r. N 79379).

- Ilucema MunmnpocBemenus Poccunm ot 14.06.2024 Ne 05-1971 «O HaIIpaBICHUHN
peKoMeHanuin» (BMecTe ¢ «PexkoMeHTanMsSMH [0 pealM3aluM CpeJHero o6IIero
obpasoBaHus B TIpefieNlaXx OCBOEHHsS OOpa3oBaTeNBHOM HpOrpaMMBI CPEIHETO
poecCHOHATBHOTO 06pa3oBaHUs)

- IlpumepHo#t mporpamMMsl o6imeo6pasoBarensHoit qucnummEsl OYV]1.07 Xumust mis
NpOd)eCCHOHANBHBIX 06pa3oBaTENBHBIX OpraHW3aluil (yTBEPKICHHON Ha 3acefaHHH
Cogeta 110 o1eHKe KauecTBa IPUMEPHBIX paGoYnX IporpaMM o6meo6pa3oBaTeILHOIO
U COLHABbHO-TYMaHUTAPHOIO LHUKIIOB CPEIHEr0 MpO(ecCHOHANIbHOr0 06pa3oBaHUS
ITpotoxon Ne 14 ot «30» 11. 2022 1.

- Tlonoxenus o pa3paboTke paGouux mporpamm y4eGHBIX JUCLMILIMH M TPOQECCHOHATBHBIX
MoJyneH B paMkax peammsammu [IIIKPC.s I'BIIOY PO ITY Ne 56.

- JlanHag pa6odas mporpaMMa MOKET PEaTH30BBIBATHCS ¢ IIPAMEHEHHUEM 3JIEKTPOHHOTO
00y4eHHs ¥ TUCTAHIUOHHBIX 06pa30BaTebHBIX TEXHOIOTHIA.
Opranmsanus-pa3padorunk: [ocynapcTBeHHOe GrOmKeTHOE TpoheCCHOHATBHOE

obpasoBarenpHOe _yupexnaenue PocroBckoi obmactu «Akcaiickoe mpohecCHOHATBHOE
yaraie Ne 56»

PaspaGorunk: Be3spognoBa TaThbsiHa AHaTobeBHA - mpenoaaBateas I BIIOY PO ITY
Ne 56

OJOBPEHO YTBEPXJIAIO
LHKJIOBO# KOMHCCHeH 3amecTuTeb AHpexTopa mo YIIP
o0meoOpa3zoBaTeIbHBIX JHCHHMILIHH
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1. OBLLIAS

XAPAKTEPUCTUKA PABOYEN IHPOI'PAMMBI
OBIIEOBPA30OBATEJBLHOMN JUCHUIIIUHBI OY/]1.07 XUMMUS

1.1. MecTo AMCHIMNINHBI B CTPYKTYpe 00pa3oBaTtebHOil nmporpammsl CITIO

ObmeobpazoBarenbHas aucuuiuinHa OY .07 Xumus sSBIseTCS YacThiO MPEeIMETHON obiactu
COLIMAJIbHO-?)KOHOMUYECKOT0 Mpoduiis, u3ydaercs B o0mieo0pa3oBaTeIbHOM LUKIE YYEOHOro IUlaHa
OOII CIIO no npodeccun 38.01.02 IlpoaaBen B cooTBeTcTBUHN ¢ DenepaabHBIM rOCy1apCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM CpeaHero mpodeccruonanbHoro oopasoanus mo npodeccun 38.01.02
[Mponaser; (yTB. mpukazom MunoOpHayku Poccum ot 01.08.2024 Ne 518. 3apeructpupoBaHo B
Mumntocte Poccun 4 centsaops 2024 r. N 79379).

1.2. lleab ¥ n1aHUpyeMble pe3yJabTaThl 0CBOEHHUS THCHMIIHHBI

1.2.1.11eab 001e00pa3oBaTeIbHON JUCHUMILIIHHbBI

®opMUpOBaHUE Y CTYIEHTOB XUMUYECKON COCTABISIONIEH €CTeCTBEHHO-HAyYHOM KapTUHBI MUpa
KaK OCHOBBI MPHUHATHS PEIICHUI B JKU3HEHHBIX U MPOHM3BOJCTBEHHBIX CHTYaIMAX, OTBETCTBEHHOTO
MOBE/ICHHUs B IPUPOJIHOI cpejie.

1.2.2. Ilnanupyemble pe3yabTaThl 0CBOEHHS 00111€00pa30BaATEIbHOM TUCUMILINHBI B
cootBeTcTBUHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO.

Koa u naumeHoBanue
GopmupyembIx
KOMIIeTeHIN

IInanupyembie pe3yJbTaThl 0CBOCHHS AUCHUILIHHBI

Oomue (JIP u MP)

JucuumiMHapHbie!

OK 01. Beibupats
CTIOCOOBI PeLIeHHUs
3amad
npodeccHoHaTBLHOM
JESTEeTbHOCTH
MNPUMCHUTCIIBHO K
Pa3INIHBIM
KOHTEKCTaM

B yacTu TPpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TpPYAY, OCO3HaHHE
LIEHHOCTH MacTepCTBa, TPY0I00HE;

- FOTOBHOCTb K AKTUBHOU
NESITEIbHOCTH  TEXHOJOTMYECKOH U
COLIMAJIbHOM HaIpaBJICHHOCTH,
CHOCOOHOCTh MHUIIUUIPOBATh,
IUIAHUPOBaTh M CaMOCTOSITEJIBHO
BBINOJIHATH TAKyI0 1€ATEIIbHOCTD;

- HMHTEpeC K pa3n4HbIM cdepam

podeCCHOHAIBHON JeATETLHOCTH,
OgJanenue YHUBEPCAJIbHBIMH
Y4eOHbIMU NMo3HABATEJbHbLIMHU
JelCTBUSAMM:

a) 0a3oBble JJOrMYecKUe AeHCTBUS:

- CaMOCTOSITENILHO (HOPMYIHPOBATh U
aKTyaJIu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYIIECTBEHHBIH
HpI/I3HaK NN OCHOBAaHUA JJI
CpaBHEHHS, KIaccuuKanum u
00001IeHNS;

- BJIIAACTH CHCTEMOM XHMHYECKHUX

3HaHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIAraroIIye TTOHATHS
(XMMHYECKUI 9JIEMEHT, aToMm,

ANIEKTPOHHAs 000JI0YKa aToma, s-, p-,
d-35eKTpoHHBIE OpOHTaIM aTOMOB,
VOH,  MOJICKyJla,  BaJICHTHOCTb,
ANIEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHCIICHUS,  XMMHUYECKash  CBI3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIH

o0beM, YIJIEPOTHBIN CKEJIeT,
(GyHKIMOHANbHASL TPYIIa, paguKal,
U30MEpHS, H30MEpBHI,
TOMOJIOTUYECKUN  psii, TOMOJIOTH,
yTIIEBOAOPOIEI, KHCIIOPO/I- "
a3oTcoJeprKalme COCTUHEHUSI,

OMOJIOTMYECKH AaKTHUBHBIC BEIICCTBA
(YryeBobl, )KUPBI, OSIIKH), MOHOMED,
MOJINMEP,  CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUS,
KpUCTAJTUYECKAs] peIieTKa, THIIBI
XUMHYECKUX peaxiuit
(OKHCIUTENBHO-

BOCCTAaHOBUTEJIbHBIC, 9K30- u




- ONpeAeNATh LENIu JAESITeIbHOCTH,
3aJaBaTh MapamMeTpbl U KPUTEPUU HUX
JOCTHKEHHS;

- BBIABJIATH 3aKOHOMCPHOCTH u
IMPOTHUBOPECUNA B pPaACCMATPUBACMBIX
SIBJICHHUAX,

- BHOCUTDH KOPPCKTUBLI B
JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHUEC PpPE3YyJIbTATOB  LCIIAM,
OLICHUBATh pUCKHU HOCJIGIICTBI/If/'I
JACATCIIbHOCTH,

- pa3BUBaThb KPEAaTUBHOE MBIILUICHUE
IPY PELICHUH KU3HEHHBIX MTPOOIeM

0) 0a3oBbIE HCCJIeA0BATEIbCKHE
AEeHCTBHSA:

- BJIAJeThb  HaBBIKAMU  y4eOHO-
UCCJIENOBATEIILCKOM U NPOEKTHOMU
NeSITeIbHOCTH, HaBbIKAMH Pa3pereHus
npobiewm;

- BBISBJISATH NMPUYUHHO-CIIECACTBEHHbIE
CBA3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh THUIIOTE3y €€ pelIeHus,
HaXOAWTh apryMeHTbI JUISL
JI0OKa3aTelIbCcTBA CBOUX YTBEPKJICHHM,
3a/aBaTh IapaMeTpsl U KPUTEpUU
pelieHus;

- QHAJIM3MPOBATh IOJyYEHHBIE B XOJ€

pelieHns 3a1a4n pe3yabTaThl,
KPUTHUYECKU OLICHUBATh ux
JIOCTOBEPHOCTB, MIPOTHO3UPOBATh

M3MEHEHHE B HOBBIX YCIOBUSX;
- yMeTh TICPCHOCHTH 3HAHHUSI B
MO3HABATENBHYI0O U  TMPAKTUYECKYIO
00J1aCTH JKU3HEAEATEILHOCTH;

- yMEeTh HMHTETPUPOBATh 3HAHHS W3
Pa3HbIX MPEeIMETHBIX 00sacTel;

- BBIJIBUTATh HOBBIC UJEH, IpeIaraTh
OPUTHHAIILHBIC TTOJIXO/IBI U PEIICHUS;

- CIOCOOHOCTh X MCIIOJIb30BaHUS B
IMO3HABATCIILHOM 1 COITHAILHOMN
MIPaKTHKE

SHAOTEPMHUUYECKUE, PEAKIIUU HOHHOTO
oOMeHa), pacTBOp, AJIEKTPOJIHUTHI,
HEDJIEKTPOIUTBI, SJCKTPOITUTHYECKAS
JUCCOoLMaIus, OKHUCJIUTENb,
BOCCTaHOBUTEIb, CKOpOCTh
XUMHUYECKON peaklUd, XUMHUYECKOoe
paBHOBECHE), TEOPHUH U 3aKOHBI
(Teopust XMMHUYECKOTO  CTPOEHUS
opraHMueckux  BemectB  A.M.
bytneposa, Teopust
INEKTPOJIUTUIECKON  AUCCOIUAIIH,
MEPUOIUYECKUI 3aKOH H.N.
MenzeneeBa, 3aKOH COXPaHEHUSA
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK  XHMHH,
(dakronoruueckue  CBEOEHUS O
CBOICTBaX, COCTaBe, MOIYyYEHUU U
6e30MmacHoM WCIIOIb30BaHUH
BXHEHIINX  HEOPTaHWYECKUX U
OpPTaHHYECKUX BEIICCTB B OBITY W
MPAKTHYECKON JESITEIIbHOCTH
YeNI0BeKa;

- yYMETh BBISBIATH XapaKTepHBIC
TIPU3HAKA U B3aUMOCBSI3b N3YYCHHBIX
MOHSITHIA, MPUMEHSITh
COOTBETCTBYIOIIMUE TIOHATHS  TIPH
OMMMCAaHUU CTPOCHUS U CBOWCTB
HEOPTaHWYECKUX W OPraHUYeCKUX
BEIIECTB M WX MPEBpallleHUH;
BBISBJISITH B3aMMOCBSI3bh XUMHYECKHX

3HAaHUU c MOHATUSIMA u
MPEJICTABICHUAMH JIPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETH HUCTI0Ib30BaTh
HauMEHOBaHUS XUMHUYECKUX
COCIMHEeHU I MEXKTYHApOIHOTO

CO103a TEOPETUUYECKOU U ITPUKIIATHOU
XUMUW U TPUBHAIbHBIC Ha3BaHUS
BOXHEHIINX  BEIIECTB  (ITUJIEH,
aleTHUJIEH, [JIULIEPHH, ¢enou,
(dopmanpaeru, yKCycHas KHUCIOTa,
[JIMUWH, YTapHbIA ra3, YTJIEKUCIbII
ra3, aMMMaK, TallleHas W3BECTb,
HeraieHasi U3BeCTb, MUThEBasl CoJa
U JIpyTHX), COCTaBJATh (HOPMYIIbI
HEOPraHWYECKUX U OpPraHUYeCcKHX
BEILECTB, YPAaBHEHUS XUMHUYECKHUX
peakuuii, OOBACHATHP UX CMBICIH,

IIOATBEPKIAATh XapaKTepHbIE
XMUMHWYECKHUE  CBOICTBAa  BEILECTB
COOTBETCTBYIOIIUMHU

OKCIICPUMCHTAMU n 3aIlIuCsIMU




YPAaBHEHUN XUMUYECKUX PEAKIUN;

- yMETh YCTaHABIIMBATh
MIPUHAJJICKHOCTh M3YUYEHHBIX
HEOPraHWYECKMX U OPraHUYECKUX
BEILECTB K OINpPEJCICHHBIM KilaccaM
u rpynmnam COEIMHEHMU,
XapakTepu30BaTb HMX COCTaB H
BOKHEHIIIME CBOWMCTBA; ONPECTAThH
BH/JIbI XUMUYECKHUX CBsA3EH
(koBaneHTHas, HWOHHas,
METaJUTMYECKasi, BOJAOPO/IHAS), TUIIBI
KPUCTAJUIMYECKUX PEIIETOK BEIECTB;
KJacCupUIUpPOBaThH XUMUYECKHE
peakuuu;

- copmMupoBaTh MPEICTABICHUS: O
MaTe€puaIbHOM  €IMHCTBE  MUDA,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH
ABJICHUM TMpPUPOJBI; O MECTe W
3HQUEHUM  XMUMHM B CHCTEME
€CTECTBEHHbIX HAyK U €€ pOJH B
o0ecreYeHn: yCTOHYMBOTO Pa3BUTHS
YeJIOBEYEeCTBA: B pEIICHUU MpodsieM
JKOJIOTUYECKOM, JHEPreTUYECKON U
MUIIEeBON 0€30MaCHOCTH, B Pa3BUTHUU
MEJIULIUHBI, CO3JJaHUU HOBBIX
MaTepuajgoB, HOBBIX HCTOYHUKOB
SHEPIUH, B o0ecrieueHNH
panoHaIbLHOrO
MIPUPOIOTOIB30BAHMUS, B
(hopMHUPOBAaHUHM MHUPOBO33PEHUST U
o0mIeil KyIbTyphl UYelIOBeKa, a TaKKe
9KOJIOTHYECKH 000CHOBAHHOTO
OTHOIIEHUS K CBOEMY 370pPOBBIO U
MPUPOAHOM CpeE;

- BJIAJEThb CHCTEMOM XHUMHUYECKHX
3HaHUH, KOTOpast BKJIIOYACT:
OCHOBOIIOJIararme MOHATHUSA
(TOTIOTHUTENIBHO K CUCTEME TTOHATUI
0a30BOro  ypoBHSI) -  H3OTOIIBI,
OCHOBHOE U BO30YKJIEHHOE
COCTOSIHUE aToMma, Tudpuau3anus
ATOMHBIX OpOHWTAJICH, XHUMHYECKas
cesi3b ("T " m ", KpaTHbBIC CBSI3M),

MOJIIpHasA KOHLICHTpAanus,
CTpYKTypHasi (¢opMmyia, H30Mepus
(cTpykTypHas, reoMeTpuyecKas
(uuc-TpaHCc-u30MepHsl), THUIIBI
XUMHUYECKUX peakuuil (romo- u
reTeporeHHbIE, obpaTumble U
HeoOpaTuMbIe), pacTBOpHI

(I/ICTI/IHHLIe, AUCTICPCHBIC CI/ICTGMH),
KpUCTAJUIOTHIPAThI, CTCIICHDb




JMCCOIMAIIUM, DTIEKTPOJIN3, KPEKUHT,
pudopMHUHT); TEOPUHM U 3aKOHHI,
3aKOHOMEPHOCTH,

MHPOBO33PEHYECKUE 3HaHUA,
Jexamue B OCHOBEC IIOHMMAaHUA
MPUYUHHOCTY U CHUCTEMHOCTHU
XUMHUYCCKUX HBHCHHﬁ, COBpPCMCHHBIC
MIpeICTaBICHUS 0 CTPOCHHUHU
BCIICCTBA Ha dTOMHOM,
MOJIEKYJISIPHOM U HaJMOJEKYJISIPHOM
YPOBHAX; MIPEICTaBICHUS 0
MEXaHH3MaxX XUMHUYECKUX DPEaKIuii,
TCPMOAUHAMHUYCCKUX u
KHMHETUYECKUX 3aKOHOMEPHOCTSIX HX
IPOTCKAHUA, (6] XUMHNYCCKOM
PaBHOBECHH, JUCIEPCHBIX CHCTEMAX,
(akTOIOTMUECKUEe  CBEACHUS O
CBOMCTBAxX, COCTaBe, NOJYyYECHHH U
6e30macHOM UCTOJIb30BAHUHU
BaXXHEHUIITIX HCOPTaHNUYCCKUX n
OpPraHUYECKUX BEIIECTB B OBITY U

MPaKTHUYECKOU NeATETLHOCTH
YeJI0BEKa; 001X HAyYHBIX
TIPUHITAIIAX XUMHUYECKOTO
MPOU3BOJICTBA (Ha npumepe

MPOU3BOACTBA CEPHOM  KHUCIIOTHI,
aMMMaKa, MeETaHoJla, NepepaboTKu
HedTn);

- YMETb MpOBOJIUTH pacueTsl IO
XUMUYECKUM dhopmynam u
YPaBHEHUSM XMMHUUYECKUX PEAKLUH C
HCIIOIb30BAHUEM (buznueckux
BeIMYMH (Macchl, o0ObeMa Tra3oB,
KOJIMYEeCTBa BEIIECTBA),
XapaKTepU3yloLIMX  BEIECTBA €
KOJIMYECTBEHHOM CTOPOHBI: pacueThl
[0  HAaXOXJIEHUI0  XUMHUYECKOU
(hopMyIIbI BelleCcTBa; pacyeThbl Macchl
(oObema, KomMYecTBa  BEIIECTBA)
MPOJAYKTa pEeaklUu, €ClIU OJHO U3
HUCXOJHBIX BEUIECTB JAaHO B BHJIE
pacTBOpa ¢ ONPEIEICHHON MAacCOBOM
JI0JIEN PACTBOPEHHOT'O BELIECTBA WIN
JaHO B U30BITKE (MMEET MPHUMECH);
pacueTsl MacCOBOW WU OOBEMHOU
JOJIM  BBIXOJAa NPOAYKTa PpEaKIUU;
pacueTsl TEIIOBOTO apdexTa
peakiuii, OOBEMHBIX OTHOIICHUH
ra3os;

- yMeThb BBISBIATH XapaKTE€pHbIE
MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX
TOHSATHH, MIPUMEHSTh




COOTBETCTBYIOIIUE TMOHATHUS  TpHU
ONMCAaHUM CTPOCHHS M  CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M WX MPEBpalICHUN;
BBISBIISATH B3aMMOCBSI3b XHMHYCCKUX
3HAHHUH c MMOHATUSIMH i
MpeACTaBICHUSIMU JIPYTUX
MPEAMETOB sl 00Jiee OCO3HAHHOTO
MMOHUMAHUS U OOBSICHEHUS CYIITHOCTU
MaTepUANIbHOTO  €AMHCTBA  MHPA;
HCII0JIb30BaTh CHCTEMHBIC
XAMUYECKHE 3HAHUS JIJI1 O0BICHESHUS
i MIPOTHO3UPOBAHUS SIBIICHUH,
HMEIOIIUX €CTECTBEHHOHAYYHYIO
MIPUPOLLY;

-yMETh UCMOJIb30BATh HAUMEHOBAHUS
XUMHYECKUX COeJUHEHUN
MEXTyHapOHOTO cOI03a
TEOPETUYECKOUN Hu MPUKJIATHON
XUMUW W TPUBHAIBbHBIC Ha3BaHUS
BEIICCTB, OTHOCSIITUXCS K
W3YUYEHHBIM KJIacCaM OPTaHHUYECKUX
U HEOPraHWYECKUX COEIMHEHHI;
HCIIOIb30BaTh XUMUYECKYIO
CHUMBOJIUKY JUIST COCTaBJICHUS
(dhopmMysT HEOpraHWYECKHX BEIIECTB,
MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIICHHBIX U
CKEJIETHBIX) (OpPMYJT OpraHMYECKHX
BEIIECTB; COCTaBJIATH YPaBHECHHS
XUMUYECKHUX PEaKLMi U pacKpbIBATh

nux CYHUIHOCTB: OKHCIIUTCIBHO-
BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
IoCpeaACTBOM COCTaBJICHUA
QJICKTPOHHOI'O OanaHca OTUX

peakIuii; peakiuii HOHHOTO OOMeHa
MyTeM COCTABJICHUS WX TMOJHBIX U
COKpAIllCHHBIX HOHHBIX YPAaBHEHU;

peakuui TUAPOJIN3a, peakuui
KOMILIEKCOOOpa30BaHUS (Ha
puMepe TUIPOKCOKOMIIIIEKCOB

LIMHKA U aJIOMHUHMUS); TOATBEPKIAThH
XapaKTepHble XUMHUUYECKUE CBOWCTBA
BEILIECTB COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMH M 3alUCAMHU
YPABHEHUN XUMUYECKUX PEAKIUH;

- YMETH KJIaccu(uImpoBaTh
HEOPraHWYECKHE U OpPraHUYECKHe
BEUIECTBA U XMMHYECKUE PEAKIHH,
CaMOCTOSITEJIBHO BbIOMpAThH
OCHOBaHUS WU  KpUTEpUM  AJIA
KJIaCCU(UKALIUN M3Y9aeMbIX




XAMUYCCKHUX 00BEKTOB;
XapaKTepu30BaTh COCTaB u
Ba)XKHEHIIIME  CBOMCTBA  BEIIECTB,
MPUHAUIKAIINX K OINpeAeIeHHbIM
KJlaccaM U TpynmnaM COEIUHEHHH
(npoctbie BELIECTBA, OKCH/IBI,
TUAPOKCHUJIBI, COJH; YIJIEBOJIOPOIbI,
NpoCThie A(UPBI, CIUPTHI, (PEHOIIBI,
QNbJIETU/IbI, KETOHBI, KapOOHOBBIC
KHCIIOTBI, CJOXHBIE 3(QUPBI, KHUPHI,
YIJIEBOJbI, AMHHBI, AMHUHOKHUCIIOTHI,
OCJIKH); MPUMEHSATH 3HAHHS O COCTaBe
u CBOHCTBax BEILICCTB st
JKCIIEPUMEHTAILHOM IIPOBEPKHU
TUIIOTE3 OTHOCUTEIILHO
3aKOHOMEPHOCTEM MIPOTEKaHUs
XUMHYECKUX peakuui "
MMPOTHO3UPOBAHUS BO3MOXHOCTEH UX
OCYILIECTBJICHHUS,

- yMeTh  TOATBEPXKIaTh Ha
KOHKPETHBIX TPUMEpPAX XapakTep
3aBUCUMOCTH PEaKIIMOHHON
CIIOCOOHOCTH OpPraHUYeCKUX
COCJIMHEHHI OT KPAaTHOCTH W THIIA
koBaneHTHOH cBsizu ("TF " wu "),
B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIIIT
aTOMOB B MOJIEKyJax; a Takke OT
0COOEHHOCTEH peanuzanuu
Pa3IMYHBIX MEXAHU3MOB MPOTEKAHUS
pEaKLIHNIA;

- yMETh XapaKTepU30BaTh
9JICKTPOHHOE CTPOCHHE AaTOMOB (B
OCHOBHOM u BO30YKJIEHHOM
COCTOSIHUM) W HMOHOB XHWMHYECKHX
snemeHToB 1 - 4 mnepuoaos
[lepnognueckoit  cucremsr  JI.W.
MenneneeBa W HMX  BaJCHTHBIC
BO3MOKHOCTH, HCIIOJB3Ysl TOHSITHUS
"s", "p", "d-anexTpoHHBIE" OpOUTAIIH,
SHEPTreTUYECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUs
CBOMCTB XMMHYECKUX JJIEMEHTOB M
o0pa3yeMblX HMH COCIUHEHHH IO
TepUOIaM U TPYIINaMm;

OK 02. Hcnons3oBaTh
COBPEMEHHBIE CPENICTBA
MOKCKa, aHaJIn3a u
MHTEpIpeTalun
uH(popMaLuu U
MH(POPMAaLMOHHbIE
TEXHOJIOTUH JIJIS

B  oOjgacTHLEHHOCTH  HAY4YHOIO
MO3HAHUS:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pasBuTUs HAYKH 51
00111eCTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JAHMAaJOre KYJIbTYD,

- YMCTH IUIAaHUPOBATH U BBIINIOJIHATH

XUMUYECKUN SKCIIEPUMEHT
(npeBparienus OpraHNYEeCKHUX
BEILECTB npu HarpeBaHuy,

MOJTyYeHUE STUJICHA U W3Y4YEHHUE €ro
CBOMCTB, KaU€CTBEHHbIEC PEAKI[UU HA
AIBACTU/IBI, KpaxMmal, VKCYCHYIO




BBITIOJIHCEHUA 3a1a4
npo¢eCCuOHATBHON
ACATCIIbHOCTU

CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MECTa B MTOJIMKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHHME S3BIKOBOW U
YUTATENBCKON KyJIbTYphI KaK CPEJCTBA
B3aUMOJICUCTBUS MEXIy JIOJbMU U
MTO3HAHUSI MUPA;

- OCO3HaHUE IEHHOCTH Hay4HOU
JESATECIIBHOCTH, rOTOBHOCTb
OCYILIECTBIIATH MPOEKTHYIO 51

UCCIIENOBATEILCKYI0  EATEIBHOCTD
WHJUBUyaJIbHO U B IPYIIIE;

OsJjagenue YHHMBePCAJbHbIMH
y4eOHBbIMHU MO3HABATEJILHBIMH
NeHCTBUSIMU:

B) padorta ¢ nHgopMmanmei:

- BJAJETh HAaBBIKAMU TOJYYEHHS
UH(POPMALIUU U3 MCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITEIIEHO
OCYILECTBIISATh TIOUCK, aHaIu3,
CUCTEMATU3AIMIO W HHTCPIPETAINUIO
uHPOpMAIlMK PA3UYHBIX BHUAOB U
dbop™m mpeacTaBIeHNUs;

- co37aBaTh TEKCTHl B Pa3IMYHBIX
dbopmarax ¢ Yy4yeTOM Ha3HAYCHHS
UHQOPMALIMU U IIEJIEBOU ayAUTOPHUH,
BbIOMpast OIITUMAJILHYIO bopmy
NpPEeJCTaBICHNUS U BU3YyaIH3aluH;

- OILICHUBATh AOCTOBEPHOCTD,
JETUTUMHOCTh  MHpOpMaLuu,  ee
COOTBETCTBHUC IIPABOBBIM U MOPAJIbLHO-
THUYECKUM HOpMaM;

- HCIIOJB30BaTh CpencTBa
UHGOPMAITMOHHBIX u
KOMMYHI/IKaIII/IOHHI)IX TCXHOJ’IOFI/If/'I B
pelIeHun KOTHUTHUBHBIX,
KOMMYHI/IKaTI/IBHI)IX n
OpTraHU3aI[MOHHBIX 3a7a4 c
COOIIOIEHUEM TpeboBaHMit
SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,

IPaBOBBIX U ATUYECKHX HOPM, HOPM
nH(})OpMAITMOHHOM 0€30MaCHOCTH;

- BJIa/IeTh HABBIKAMU paclo3HaBaHUs U
3aluThl HH(QOPMALINH,
UH(POPMALIMOHHOM 6€30M1acHOCTH
JMYHOCTH;

KUCJIOTY; JeHaTypauusi OelKOB TpHU
HarpeBaHWM, IBETHBIE  pEaKLUU
OEJIKOB; MIPOBOJNTH peaxiuu
MOHHOTO OOMEHa, ONpPEeNeNsTh Cpeay
BOJIHBIX PAacTBOPOB, KadeCTBEHHBIC
peakuu Ha cyibdar-, kKapOoHAT- U
XJIOpU/I-aHHOHBHI, Ha KaTHOH
aMMOHUS; peiarhb
SKCHEpUMEHTAJbHbIE  3aJaud IO
temam "Metamiel" u "Hemeramisr")
B COOTBETCTBMUM C  IPaBUIAMHU
TEXHUKH 0€301acHOCTH npu
oOpamieHud ¢  BeHIECTBAaMH U
1a60paTOPHBIM 00opyI0BaHUEM;
MIPEICTABIATh pe3yabTaThl
XUMHYECKOTO  JKCIEpUMEHTa B
¢bopme 3aIucH ypaBHEHHI
COOTBETCTBYIOIIMX  peakuud U
(opMyIHpOBaTh BBIBOJIBI HA OCHOBE
ITHX PE3yJIbTaTOB;

- YMETh aHAJIU3UPOBATH XUMHUUECKYIO
nH(popMalnioo,  MOIy4aemMyl U3
pa3HbIX ~ HMCTOYHUKOB  (CPEICTB
MacCOBOM uH(popManuuy, ceTh
WntepHer u npyrue);

- BIQJCTh OCHOBHBIMH METOJaMHU
HAYYHOTO I[IO3HAHMS BEIIECTB U
XAMHAYECKHX SIBIICHUH (HaOIr0/IeHNe,
U3MEpEHHE, HKCIEPUMEHT,
MOJICTMPOBAHNUE);

- yYMeTb MPOBOAUTH pPACYETHI IO
XUMUYECKUM dhopmynam 51
YPaBHEHHUSM XUMHUYECKUX PEaKLUUil ¢
MCITOJIb30BAaHNEM (buznyeckux
BEJIMYMH, XapaKTepU3yIOIUX
BEILIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: Macchbl, o0bemMa
(HOpMallbHBIE ~ YCJIOBHSI)  Ta3O0B,
KOJINYECTBA BEIIECTBA; UCIOIb30BATh
CHCTEMHBIC XUMHUYECKUE 3HAHUS IS
HOPUHATHS PEILIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIlWsIX, CBS3aHHBIX
C BEILECTBAMU M UX MPUMEHEHHEM;

- YMETb CaMOCTOATCIIBHO
IJIaHUPOBATH u IMPOBOIUTD
XUMHYECKHH OKCIICPUMCHT

(mosydyeHue M H3y4EHUE CBOWCTB
HEOPraHWYECKUX U OpraHuYeCcKHX
BEUIECTB, KAauyE€CTBEHHBIE PpEAKLHU
YIJI€BOAOPOAOB PA3IMUYHBIX KIJIACCOB
U KHUCJIOPOACOAEPIKAIINX
OpPraHMYECKUX BEUIECTB, pEIICHHE




SKCIIEPUMEHTAJIBHBIX  33Jad 1O
pacro3HaBaHUIO HEOPraHUYECKHX U
OpraHMYECKUX BEIIECTB) c
coOJII0ICHUEM TIpaBHJI 0€3011aCHOTO
oOpaimieHuss ¢  BeHIECTBAMH U
71a00paTOPHBIM o0opyIoBaHUEM,
(opmynHrpoBaTh LEH
WCCIIEIOBaHMs, TMPEJOCTaBIsATh B
pa3nuyHOM  ¢GopMe  pe3yJbTaThl
9KCIIEPUMEHTa, aHaJIU3UpOBaTh U
OLIEHHUBATb UX JIOCTOBEPHOCTH;

- YMETb OCYLIECTBIIATh
LieJICHAIIPABICHHBIN IIOUCK
XUMHUYECKON uHbopMauu B
pPa3IUYHBIX UCTOYHUKAX (HaydyHas U
y4ueOHO-Hay4Has JTuTeparypa,
CpeAcTBa MaccoBOM MH(pOpMAIHH,
cetb ~ WMHTepHer u  npyrue),
KPUTHYECKH aHAJIM3UPOBATh
XUMHYECKYIO uHdopmaIuio,
nepepadaTbIBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBUU C IOCTaBJIEHHOU
yueOHoil 3a1aueit;

- BIIQJIETh CHUCTEMOM 3HAHUU O
METOo1ax HAY4YHOT'O MO3HAHUS
SBJIEHUI MPUPOIBI, UCTIOIb3YEMbIX B
€CTECTBEHHBIX HAayKaX U YMEHHUSIMHU
NPUMEHSATh  OTH  3HAHHUA  TIpH
9KCIIEPUMEHTAIBHOM HCCIIEIOBAHUN
BEIIECTB ¥  UIT  OOBSACHEHUA
XUMHUYECKHX SIBJICHUH, HMEIOIUX
MECTO B TMPHUPOAE MPAKTUYECKOMN
NEATEIIBHOCT ~ 4YEJOBEeKa U B
TMOBCETHEBHOM KH3HHU;

OK 04. 3¢ dexruBHO
B3aMMOJICHCTBOBATEL U
paboTaTh B KOJUIEKTHBE
1 KOMaH/e

- T'OTOBHOCTbH K CaMOpa3BUTHUIO,
CaMOCTOATCIIBPHOCTHU u
CaMOOIIPCACIICHUTO,

-OBJaJIecHMEe  HaBbIKAMH  y4eOHoO-
UCCJIEA0BATENIBCKOM, IMPOEKTHOM U
COLIMAJIbHON JEATEIIBHOCTH;

OBJiagenue YHHBEPCAJbHBIMHA
KOMMYHUKATUBHBIMU JIefiCTBUSIMH:
0) coBMeCTHasI 1eSITeJILHOCTh:

-  IOHMMAaThb H  HCIOJIL30BaTh
MIPEUMYIIIECTBA KOMaHTHOMH u
WHNBUIYyaIbHON pabOTHI;

- MpUHUMATh TIEJH  COBMECTHOMN
NESTEIbHOCTH, OPraHU30BbIBaTh U
KOOPJMHHUPOBATh JICUCTBHS 10 €€
JIOCTHIKEHHIO: COCTAaBIAThL  IIIAH

- YMCTH IUIAaHUPOBATH U BBIINIOJIHATH

XUMHUYECKHUI 9KCIIEPUMEHT
(nmpeBpareHus OpraHMYeCcKHUX
BEIIECTB npu HarpeBaHuu,

MOJTyYeHHUE ITUIICHA U U3yYEHHUE ero
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMH Ha
QIBJETUABI, KpaxMmal, YKCYCHYIO
KHCJIOTY; JCHATypamnus OeIKOB TpH
HarpeBaHWM, IIBETHbIE  PEaKIMU
OEJIKOB; MIPOBOJIUTH peakiuu
HMOHHOTO 0OMEHa, OMpEAEATh CpPery
BOJIHBIX PAaCTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cyibdar-, KapOoHaT- U
XJIOpU/I-aHHOHHI, Ha KaTHOH
aMMOHHS, pemaThb
SKCIEPUMEHTAJIbHbIE  3aJa4d IO
temam "Metamns" u "Hemertamnbr")
B COOTBETCTBHH C  TIPAaBWJIAMH




JEUCTBUM, pacHpelnessaTb poiau ¢
y4eTOM MHEHUI Y4aCTHUKOB
00CyXJIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

- KOOpPJAMHHPOBATb U  BBINOJHATH
paboTy B  YCJIOBHSIX pEaJbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIISATh MMO3UTUBHOE
CTpaTeruyeckoe MOBE/ICHNE B
pa3IMYHBIX CHUTyalUsiX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHE, OBITh
WHUIMATUBHBIM

OBnagenne YHHBepPCAJbHBIMU
peryJATUBHBIMH JeHCTBUSIMU:

I') NPUHATHE ce0sl U APYTUX JIIOJei:

- NPUHUMATh MOTHUBBI M apPTyMEHTHI
Jpyrux  JIIOA€M  Opu  aHalIu3e
pE3yIbTaTOB IEATEIbHOCTH;

- IpuU3HaBaTh CBOE NPaBO U MPaBO
JIPYTHX JIFOJIeH HA OUTHOKHY;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATH
MUp C MO3UIUHU APYTOro YEIOBEKa;

TEXHUKHU 0e30macHOCTH pu
oOpameHuu C  BEHIeCTBAaMU U

71a00paTOPHBIM 000pyI0BaHUEM;
IPE/ICTABIAT pe3yIbTaThI
XMMHUYECKOTO  3KCIIEpUMEHTa B
dhopme 3amnucu ypaBHEHUH

COOTBETCTBYIOIIMX  peakuud U
(opMyIMpOBaTh BBIBOJBI HA OCHOBE
9THUX PE3YJIbTaTOB;

-YMETb CaMOCTOATCIIbHO
IJIaHUPOBATH n IpOBOAUTD
XHUMHYCSCKHI OKCIICPUMCHT

(mosnydyeHue H H3y4YEHUE CBOWCTB
HEOPTraHWYECKUX M OPraHMYECKHX
BEIIIECTB, KAYECTBEHHBIC pPEaKINU
YIIIEBOAOPOIOB PA3IMYHBIX KIIACCOB
u KHCIIOPOJICOACPIKAIINX
OpraHU4Y€CKUX BCIICCTB, PCHICHUC
OKCIEPUMEHTAJBHBIX  3a7a4 10
pacro3HaBaHUIO HEOPTraHUYECKUX U
OpPTaHHYECKUX BEIIIECTB) c
cOOJI0/ICHNEeM TIPaBHII 0€3011aCHOTO
oOpaiieHuss ¢  BeHIECTBAMH U
1a00paTOPHBIM o0opy/10BaHuEM,
(dbopmyarpoBaTh NN
WCCIICIOBAHUS, TIPEJOCTaBIsATh B
paznuuHOil  (dopMe  pe3yNbTaThI
JKCIIEPUMEHTA, aHAJIM3UPOBaTh U
OILICHHUBATh UX JIOCTOBEPHOCTH;

OK 07. CozmelicTBOBAaTHL
COXpPaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
W3MCHCHUHU KJIMMAaTa,
TPUHIUITBL
OepeKIMBOTO
MIPOM3BOJICTBA,

3P PEeKTUBHO
JIEICTBOBATH B
Ype3BbIUAHBIX
CUTYyaIHsIX

B 00y1acTHAKO0JIOrHYECKOT O

BOCIIMTAHUSI:
- c(OPMHPOBAHHOCTH IKOJIOTHIECKOM
KYJbTYPHI, IIOHUMAHHUEC BIIMSAHUA

COIMAJNBLHO-2KOHOMHYECKHX
IIPOLIECCOB HAa COCTOSHUE NPUPOJHOU
U COLMAJIbHOM Cpelbl, OCO3HAHUE
r100aIbHOTO xapakrepa
9KOJIOTUYECKHUX MPOoOIIeM;

- IUIAaHUPOBAaHHWE U OCYIIECTBIIECHUE
JIEUCTBUI B OKPYXaloIIed cpene Ha
OCHOBE 3HAHUs LENEH YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HETIPUATHE JIEHUCTBUM,
NPUHOCSIIMX  Bpel  OKpYyXKarolen
cpene;

- yMeHue MIPOTHO3UPOBATh
HeOJaronpusTHbIE JKOJIOTUYECKHE
MIOCIIEACTBHS pEeANPUHUMAEMBIX

JIEUCTBUM, IPEIOTBPAILATD HX;

- pacuIMpeHHE OMbITa ACATEIbHOCTH
JKOJIOTMYECKON HAIIPaBIECHHOCTH;

- OBJIaZICHUEC HAaBBIKaMH y‘IC6H0-

- copmMupoBaTh MpPEICTaBICHUS: O
XAMUYECKOU COCTaBJISIOLLIECH
€CTECTBEHHOHAY4YHOU KapTHUHBI
MHUpA, POJM XUMUHA B [O3HAHUHU
SIBJICHUI TIPUPOJIBI, B (hOPMHUPOBAHUH
MBILUIEHUS U KYJbTYpPbl JIMYHOCTH,
ee (PyHKIIMOHAIBHOW TPaMOTHOCTH,
HEOO0XOUMON JUISL peLeHus
MPAKTUYECKUX 3a/1a4 ¥ SKOJIOTMYECKH
000CHOBaHHOTO OTHOIIEHUS K
CBOEMY 3J0pPOBbIO W TPUPOJHOU

cpere;
- yMeThb coOnomaTh  MpaBHIia
9KOJIOTHYECKH 1eJ1eco00pa3zHOro

MOBEACHUA B OBITY U TPYIOBOU
JEATEIbHOCTH B LIENIAX COXPaHEHHUS
CBOEr0 3/I0POBbSl M OKpPYXKarOIIEH
IPUPOJHOM  Cpeabl;  YYUTHIBATh
ONACHOCTHL BO3JIEUCTBUS HA JKUBBIC
OpraHU3MBbl OIIPECIICHHBIX BEILECTB,
OHUMas CMBICII IIOKa3aTelIs
IIpEeAEIbHON JOIy CTUMOU
KOHLICHTpALUU;




UCCIEN0BATENbCKOM, IPOEKTHON U
COLIMAIBHOM IEeATEIBHOCTH;

- YMETh MPOTHO3UPOBATh,
QHAJIM3UPOBAaTh W  OILICHUBATH C
HO3UILIUNA IKOJIOTUUECKOU

0€30I1aCHOCTH ITOCIENCTBUSL OBITOBOM
Y TIPOU3BOJICTBEHHOU AESITENHLHOCTU
JeJIoBeKa, CBSI3aHHOM c
nepepadoTKon BEIIICCTB;
WCIIOb30BaTh TOJYYCHHBIC 3HAHUS
JUISE IPUHATHSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYallUsIX, CBSI3aHHBIX C
XUMUEH;

- yMeTh OCO3HaBaTh OIACHOCTh
BO3JICHCTBUSI HA JKUBBIC OPTaHHU3MBI
OTIPEJICJICHHBIX BEIIECTB, IMOHUMAs
CMBICTT ~ TIOKa3aTensl  MpeIenbHON
JOTYCTUMOW  KOHIEHTpaIluu, W
MOSICHATh HA TMPUMEpPAx CIOCOOBI
YMCHBIIICHUS U MPEIOTBPANICHUS UX
BPEIHOTO BO3CHCTBHS HA OpPraHU3M
YEeJI0BEKa.




2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30BATEJBHOM JUCIUILIUHBI

2.1 O0bem yueOHOro nmpeaMera M BUABI Y4eOHOH padoThI

Bup yueoHol paGoThl

O0bem B yacax
O0Bem oOpa3oBaTeTbHOI MPOrpaMMbl y4eOHOI JMCIUTIINHBI
MakcumanbHas 72
O0mui 00Lem 72
B T.U.
OcHoBHOe coep:xaHne 72
6 m.u.
meopemuueckoe 0byyeHue 48
npakmuyeckue 3aHamus 24
IIpodeccnoHa/IbLHO OPUEHTHPOBAHHOE COJlep:KaHue (codepKaHue
MPUKJIATHOT0 MOYJIsA)

6 m.u.

meopemuueckoe obyyeHue -

npakmu4decKue 3anamusl 8

Kouncyabranuu -

CamocrosiTeibHas padoTa -

IIpomexyTrounas arrectanus (IuddepeHnnpoBanHbIii 3a4eT)




1.2 TemaTru4eckuii miaH u coaepkanue yueoHou nucuumimabl OY .07 Xumust

HaumenoBanme Conep:kanue y4yeOHOro Marepuasa (OCHOBHOe M MPO(eccCHOHAIBLHO-OPUEHTHPOBAHHOE), Oo0bem ®opmupyembie
pa3aesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aAHATHS, PUKJIATHON MOLYJIb (IPU HAJTUYMH) 4yacoB KOMIIETEeHII U
1 2 3 4
Beseoenue 1
Pa3zoen 1. O6uiue NOHATHS, 3AKOHBI U TEOPUH XMMHH 10 OK
Tema 1.1. Ocnognote OcHosHoe codepircanue yuedoHo20 mamepuana 5
noHAmMUA U 3AKOHbL Teopernueckoe odyuenue: [Ipenmer n3yueHus: XUMUM, OCHOBHBIC TTOHATHSI, KAK COOTHOCSTCS
Xumuu MOHSTHSI «BEIIECTBO» U «MaTepus»; (HOpPMYIHPOBKH OCHOBHBIX 3aKOHOB XHMHUH, OCHOBHBIE 3
KJIacChl HEOPraHMYECKUX COEJAMHEHMI; COCTaB, Ha3BaHUs M XapaKTepHbIE CBOMCTBA
HEOPraHWYECKUX COCMHEHUI pa3HbIX KJIACCOB.
B mom uucne npakmuueckux 3anamuii 2 OK 01
IIpakTuyeckoe 3ansaTue 1. Pemenne 3a1annii Ha UCMOIB30BAHUE XUMUYECKONW CUMBOJIUKH.
Ha3Banus coenuHeHuid 1O HOMEHKJIATYype MEXKIyHApOJHOTO COI03a TEOPETHYECKON |
MNPUKIATHON XUMUU W TPUBHAIBHBIX HA3BAaHUW [UISI COCTABJICHHUS XUMHUYECKUX (opmyn )
JIBYXaTOMHBIX COCTMHEHUH (OKCUIOB, CYIb()HUI0B, TUAPHUIOB U T.I1.) U IPYTUX HEOPTAHUUIECKUX
COEIMHEHUM OTJENbHBIX KJIACCOB.
Tema 1.2. Ocnoenoe cooepricanue yuedH020 mamepuania 5
Iepuoduueckuii saxon Teoperuueckoe oOyuenue: Ilepuonnueckas cucrtema Xxumudeckux siemento JI.U.
Menoeneesa MennaeneeBa. ®usmyeckuii  cmbicn  [lepumommyeckoro  3akona J[.M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOXKEHUEM XMMHUYECKOro 3jeMeHTa B [lepuoanueckoit 3
cucreMe. MUpoBO33peHUECKOe U HaydHoe 3HadeHue [lepuonnueckoro 3axona JI.11. Menzeneesa. OK 01
[Iporno3er I.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUUYECKUX AJIEMEHTOB. OK 02
B mom uucne npaxmuueckux 3anamuii 2
PemieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha  XapaKTEepU3aLUIo
XUMHUYECKUX 3JIEMEHTOB «Metamnmnyeckue / HEMETaJUTMUYECKUE CBOIICTBa, 2

AJIEKTPOOTPUIIATEIBHOCTh XMUMHUYECKUX DJIEMEHTOB B COOTBETCTBHM C UX DJJIEKTPOHHBIM
CTPOCHHEM M TIOJIOKCHHEM B IICPUOJMYSCKOM CHCTeME XHMHYECKHX »yneMeHToB J[.J.




| MenpaeneeBay

Pa3zoen 2. Xumndeckue peakuuu 11
Tema 2.1. Tunwvi OcHoesHoe codeprcanue yuedoHo20 mamepuania
XUMUYECKUX PeaKyull Teopernueckoe o0yuyenue: Knaccupukamuss W THIBI XMMHUYECKHX pEAKUUH C ydacTHeM
Heopranuyeckux BemiecTB. CocTaBieHHME YpaBHEHHUH peakIuil COEIUHEHHs, pa3IoKeHus,
3aMelIeHus, 0OMeHa, B T.U. pEaKIfii TOPEHNUsI, OKUCIICHUS-BOCCTAHOBIICHUSI. OK 01
VYpaBHeHUsI OKHCTIEHUS-BoccTaHOBIIeHUs. CTeneHb okucineHus. OKUCIUTENb U BOCCTAHOBUTEIb. 4 OK 04
CocTaBieHne ¥ ypaBHHBAaHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIHA METOJO0M
AJIEKTPOHHOTO  OanmaHca.  OKUCIMTENbHO-BOCCTAHOBHUTENbHBIE  peakUd B  IpUPOAE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEAEATEIILHOCTH OPraHU3MOB
Tema 2.2. OcHosHoe codepircanue yuedoHo20 mamepuana 7
Dnexmponumuueckasn Teopernueckoe odyuenune: Teopusi 3MEKTPOIUTHUECKOHN nucconranuu. MoHbL. DIEeKTPOIUTHI,
ouccouuayus. HEIJIEKTPOJIUTHI. Peaknuu moHHOro ooMeHna. CoCTaBJI€HHE PEAKIMA MOHHOTO OOMEHa IMyTeM 5
Tuoponus u COCTaBJICHUS UX IMOJIHBIX M COKPAIlEHHBIX MOHHBIX YpaBHEHMH. KHUCIOTHO-OCHOBHBIE pEeaKIuu.
INeKmMpou3 coneil. 3amaHus HAa COCTABJICHHE HOHHBIX pPEaKIii. OK 01
B mom uucne npakmuyeckux 3anamuii 2 OK 04
JlabopaTopnast paGora 1. “Turnbl XuMU4YECKUX peaKiuii’.
HccnenoBanne TuUnoB (MO COCTaBY M KOJUYECTBY HCXOTHBIX U OOpPa3yIOIIMXCS BEUIECTB) U
IIPU3HAKOB XUMUYECKUX peakiuid. [IpoBenenue peakiuii HOHHOro 0OMeHa, OonpeieIeHue Cpebl 2
BOJHBIX PaCTBOPOB. 3a/1aHUs HA COCTABJIEHNE HOHHBIX pEeaKLnii
Pa3zoen 3. CTpoeHue U CBOICTBAa HEOPraHUYECKHUX BellecTB 12
Tema 3.1. OcHosHoe cooeprcanue yuedoHo20 mamepuania 5
Knaccugpukayus, Teoperuueckoe oOyuenme: Ilpenver  Heopranmdeckoi  xumuu.  Kiaccudukanus
HOMEHKamypa u HeopraHuyeckux BemiecTB. [Ipoctbie u cioxHble BemecTBa. OCHOBHBIE KIJIACCHI CIOMHBIX
cmpoenue BEUIECTB (OKCHUIBI, THAPOKCHUIBI, KUCIOTHI, CONK). B3auMOCBSi3b HEOpPraHMYECKHX BEILIECTB.

Heop2anuyecKux ArperaTHple cocTOsHUS BemlecTBa. Kpucrammmdeckue U amopdHbIe BelIeCTBA. [HIIbI OK 01
eewecme KPUCTAJNIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJspHas, HOHHAs, METAIJIMUECcKas). 3aBUCUMOCTh 3 OK 02
(U3NUECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTAIIMUECKON PEIIETKHU. 3aBUCIMOCTh XUMUYECKOM
aKTUBHOCTH BELIECTB OT BH/1a XMMHUECKOH CBSI3U U THUIIA KPUCTAJUIMUECKOH perieTku. [IpruunHel

MHOT000pa3usl BEIIECTB
B mom uucne npakmuyeckux 3anamuii 2




IlpakTuyeckoe 3ansitue 3. PemeHne NpakTUYSCKUX 3adaHUl 1O  KJiIacCUpUKAIUH,
HOMEHKJIAType ¥ XUMHUYECKUM (OpMyJIaM HEOPraHMUECKUX BEUIECTB PA3JIMYHBIX KJIacCOB

(yrapHslii ra3, yriekuciblii ra3, aMMuaK, raiieHasi U3BecTb, HeralieHasi U3BeCTb, IUThEBas Coa 2
W JIpYrux): Ha3bplBaTh M COCTaBIATH (OPMYNIBI XUMHMYECKHX BEIIECTB, OIPEIEIATh
MIPUHA]IJIEKHOCTD K KJaccy.
Tema 3.2. Duzuxo- OcHosHnoe cooeprcanue yuedono2o mamepuania 6
xumuueckue ceoucmea | Teopernueckoe o0yuyenue: Merayuibl. OOnve Gpusnueckre 1 XMMUYECKHE CBOMCTBA METAJLIIOB.
HeopzanuuecKux Crioco0bl mostydyeHus. 3HaYE€HUE METAJUIOB U HEMETAJJIOB B MPUPOAE U KUZHEICATEIbHOCTH
eeuecme YelioBeKa U opraHnu3MoB. Koppo3usi MeTanioB: BUIbl KOPPO3UHU, CIIOCOOBI 3allIUThl METAJIOB OT
KOPPO3HUH. 5
Hemerannel. O6mue ¢pusnyeckue U XMMUYECKHE CBOMCTBA HEMETAJJIOB. THIHMYHBIE CBOWMCTBA OK 01
HemetaioB IV— VII rpynn. Knaccudukanus ¥ HOMEHKIATypa COEIMHEHMH HEMETalIOB. OK 02
KpyroBopoTbl OMOTEHHBIX AJIEMEHTOB B IPHPO/IE.
B mom uucne npakmuyeckux 3anamuii 1
CocraBiieHHe ypaBHEHUH XHMHUYECKHUX pEaKUWid C Y4YaCTHEM IMPOCThIX U  CJIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJJIOB; OKCHUIOB METAJIJIOB, HEMETAIUIOB U 1
aM(pOTEpHBIX AIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBaHUI U aM(OTEPHBIX THAPOKCHUIOB;
HEOPraHMUYECKUX COJIEH, XapaKTEpU3YIOIIUX UX CBOMCTBA.
O6o0marmmii ypoxk OK 01
1 OK 02
Pazoen 4. CTpoeHuUe 1 CBOMCTBA OPraHMYeCKUX BeleCTB 24
Tema 4.1. Ocnoenoe cooepiicanue yuedH020 mamepuania 6
Knaccugukayus, Teopernueckoe o0yuenue: [losBienue u pa3BUTHE OPraHMYECKON XUMUU Kak Hayku. [Ipeamer
cmpoenue u OpraHUYecKOi XUMHUU. MecTo ¥ 3HaUeHHE OPraHNYEeCKOM XUMUU B CHCTEME €CTECTBEHHBIX HayK.
HoMenKamypa XHWMHYECKOE CTPOCHHE KaK IOPSIIOK COEAUHEHNS aTOMOB B MOJIEKYJIE COIIACHO UX BaJICHTHOCTH.
oOpzanuNecKkux eeuecms OCHOBHBIE TIOJIOKEHUS _TEOPUH XMMMYECKOTO CTPOCHHS OPraHWMECKHX COE/MHEHHUt AM. 4 OK 01
BytnepoBa. YriepoaHblii CKeIET OPraHMYEeCKON MOJEKYJIbl. 3aBUCUMOCTh CBOWCTB BEILIECTB OT
XUMHUYECKOTO CTPOEHUS MOJIEKYJI. MI3omMepust U H30MepHl.
B mom uucne npakmuueckux 3anamuii 2
IIpakTnyeckoe 3ansiTue 5. neHTudukanis opraHMyecKiux COeAMHEHHM. 5

HOMGHKJ’IaTypa OpTraHU4YCCKUX COGILI/IHGHI/Iﬁ OTACIBHBIX KJIAaCCOB (HaCI)IHIGHHI)IC, HCHACBIIIICHHBIC




Y apOMaTHUYECKHUE YTIIEBOJOPOIbI, CIUPTHI, (PEHOIIBI, aJIbJETUAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI
u ap.) CocTaBieHUe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKUX BEIECTB
OTIENBHBIX KIJIACCOB, MWCIONB3Ysd WX HAa3BaHHUA [0 CHUCTEMATUYECKOM M TPUBUAIBHOU
HOMEHKJIaType (STHJIEH, aleTWUJIeH, TIHLEpPHH, (eHoN, (opMalbAerus, YKCyCHas KHCIIOTa,
rnuiyH). PacueTsl npocreiimeii popMyssl OpraHudecKoi MOJIEKYJIbI, HCXOAS U3 3JIEMEHTHOTO
cocrasa (B %)

Tema 4.2. Ceoiicmea
op2aHuuecKux
coeounenui

OcHognoe codepicanue yuednozo mamepuania

18

Teopernueckoe oOyuyeHue: DUZMKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUH
OTJENbHBIX KJIaccoB (OCOOCHHOCTH KiacCU(pUKAlMM M HOMEHKIATyphl BHYTPH KJjacca;
TOMOJIOTHYECKUN pAn u oOmas Qopmyina; u3oMepus; (PU3NYECKHE CBONCTBA; XUMUYECKUE
CBOCTBA; CIIOCOOBI MOIYYECHHUS):

npeJeNbHbIe YTTIEBOIOPO/IbI (aJIKaHbl M IUKJIOANKaHbI). ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX
HUCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH M ObITy. CBOMCTBa NPUPOIHBIX YTJIEBOJOPOJIOB,
HAaxO/ICHUE B IIPUPOJIEC U IPUMEHEHUE AJIKAHOB;

— HemnpeJenbHble (aJIKeHbI, ATIKUHBI U allKaJueHbl) U apoMaTHYeCKHe yrieBoaopoibl. I'opeHue

aleTUIeHa KaK HICTOYHUK BBICOKOTEMITEPATYPHOT'O IIJIaMEHU JJI CBApKU U PE3KHA METAJIIOB

— KHUCIIOpOJCOAepKalllie COeAUHEHUsl (CUPTHl U (DeHOINbI, KapOOHOBBIE KHUCIOTHI U 3(UPHL,
anbJeru/ibl U KETOHBI, JKUPBI, YrieBoibl). [IpakThyeckoe MPUMEHEHHE ATHICHTIUKOIS,
rnuiepuna, Genona. [Ipumenenne Gpopmanpaeruaa, aneraabAaeruaa, YKCyCHOW KHCIOTH. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBONCTBA MbLIa

14

B mom uucne npakmu4ecKux 3aHAmMUIL

IIpakTH4yeckoe 3anATHE 6. CBONCTBA OPraHUYECKUX COEAMHEHUM.

CBoiicTBa OpraHMYECKUX COEIMHEHMH OTIENBbHBIX KJIAacCOB (TpPUBHAIbHAs U MEXKAyHapoIHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJydyeHMsI): MpeJeibHble (aJKaHbl U
LUKJIOAJIIKAHbI), HeNpeAeNabHble (AJKeHbl, AaJKUHBl M alKaJAUeHbl) M apOMaTHYECKue
YIJI€BOAOPOABI, CIIUPTHI M (PEHOJIbI, KApOOHOBBIE KUCIOTHI M 3(PUPHI, AIbJETUABI U KETOHBI,
aMUHBl M aMHUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS. 3aJaHMsi Ha COCTaBJICHHE
YPaBHEHUN XUMUUYECKUX PEAKLIUNA C y4aCTUEM OPTaHMYECKUX BEIECTB HA OCHOBAHUHU UX COCTAaBa
U CTPOCHHS.

IIpakTHyeckoe 3anaTue 7. [loayyeHnue u cBOMCTBA dTUJICHA.

[ToydyeHne >THICHA TEPMHUYECKHM PA3JIOKEHHEM IOJUAITHICHA U IPOBEIACHHE XMUMHYECKHUX

OK 01
OK 02
OK 04




peaKiuii, XapaKTEePU3YIOIINX CBOMCTBA aJIKEHA.

Pazoen 5. Xumusi B ObITY U IPOM3BOACTBEHHOM 1eATEIbHOCTH YeJI0BEKa

13

Tema 5.1 Xumus ¢
ovimy u
npPoOU3800CMEEHHOI
oesamenbHOCMU
uenoeeKka

OcHoenoe codeprcanue yuebno20 mamepuaia

13

Teoperuueckoe oOyuenue: Hoseliline AOCTHXKEHUS XUMUYECKOM HAYKH M XHUMHUYECKOU
TexHoJIoruu. Poib XuMHM B 00ECHEUYEHHH SKOJOTUYECKOW, SHEPreTUYECKONM M MHUINEBOU
0€30MacHOCTH, pa3BUTUU MEIUIIMHEI. [IpaBuiia movcka u aHainu3a XUMUYECKON nHMOpMAIUU U3
pa3IMYHbIX HMCTOYHMKOB (HayuyHas M ydeOHO-Hay4dHas JMTepaTypa, CpelICTBa MacCOBOM
nHpopmanuu, ceth HTEpHET)

B mom uucne npakmuueckux 3aHamuii, 6 mom uucie npogheccuoHaibHo OpUeHMUPOBAHHOEC
cooepiicanue

IIpakTyeckoe 3ansaTHe 8. 3an1UTa OKPYKAIOLIEH Cpeabl M OXpaHa TPyaa.

[Touck n aHaIM3 KEHCOB O MPUMEHEHUN XMMHUYECKHX BEIIECTB M TEXHOJIOTHH ¢ yueToM Oyay1eit
npodeccuoHanbHOi AestenbHOCTU. [IpencTaBieHue pe3ysbTaToB pelleHus KeicoB B Qopme
MUHU-/I0KJIa/1a C IPE3CHTaLUEN.

IpakTnyeckoe 3ansiTue 9. BaxxHeilme CTpOUTEIbHBIE MATEPUAIIBI.

[Touck 1 aHaK3 KEMCOB O MPUMEHEHUU XUMUYECKUX BEIIECTB U TEXHOJOTUH ¢ yueToM Oyayieit
npodeccuoHanbHOM AestensHOCTU. [IpeacTaBnenue pe3ynbTaToOB pelieHus KeHcoB B ¢opme
MUHH-JOKJIa/ia C IPe3eHTaIUeH.

IIpakTyeckoe 3ansaTue 10. [loHATHE 0 XUMUYECKOM 3arpsiI3HEHUU.

[Towck u aHAJIN3 KEMCOB O MPUMEHEHUU XUMUYECKUX BEIIECTB U TEXHOJIOTHH ¢ yueToM Oyaymieit
npodeccuoHanbHOM AesTenbHOCTU. [IpencTaBieHue pe3ysbTaToB pelleHus: KeicoB B gopme
MHHU-J0KIaJa C TPE3CHTAUEH.

IpakTnyeckoe 3ansiTue 11. OxpaHa okpysKaroUen Cpebl.

[Touck 1 aHANK3 KEMCOB O MPUMEHEHUU XUMUYECKUX BEIIECTB U TEXHOJOTUH ¢ yueToM Oyayiieit
npodeccuoHanbHON AesTensHOCTU. [IpeacTaBieHue pe3ylnbTaToB pelieHus KeHcoB B ¢opme
MHHU-J0KIaJa C IPE3CHTAUEH.

IIpakTuyeckoe 3ausitue 12. [IpuMeHeHWE HAHOTEXHOJOTHUH B PA3IUYHBIX cdepax KU3HU
oOmiecTsa.

[Touck n aHanM3 KEHCOB O MPUMEHEHNN XUMHUYECKUX BEIIECTB U TEXHOJOTUN C YUETOM OymyIeit
npodeCCHOHAIBHON JesITeNbHOCTU. [IpencraBienne pe3ysbTaToB pPEIICHUs KEeWcoB B (opme
MUHH-JOKJIa/a C Ipe3eHTaIe.

OK 01
OK 02
OK 04
OK 07
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3. YCJIOBUS PEAJIN3AIIMA ITPOT'PAMMBI YYEBHOW JUCIIUITIJIMHBI
3.1. OcHameHue yyeOHOro kaduHera
Jnis  peanu3anuyl TPOrpaMMbl  YY4eOHON JTUCIHUIUIMHBI TPEIYCMOTPEH CIEAYIOLIUit

y4eOHbIN KaOMHET XUMHUH, OCHAIIICHHBIN:
3.1.1. MarepuanbHO-TEXHHYECKUM 000py10BaHHEM

Hanmenosanue OcHaIleHHOCTh
MOMEIIEeHU/ KkabuHeTa/naboparopuu/
Ne  ayauropum MacTepckoi s peanusarun OOI1

Kabuner Xumuu Ne 202 | Ilimommanp moMmemnieHus 45 KB. M.
[IpenonaBaTensckuii cton — 1 mrT.
IIpenogaBaTenbekuii ¢ty — 1 .
Vuebnsiii croa — 14 miT.,

Cryn — 28 mr.,

Jlocka HacTeHHas — 1 1mT.

OkpaH — | wr.

[IpoexTop — 1 mt.,

HoytOyk — 1 miT.

3.1.2. TIporpaMMHO-METOIUYECKIM OOECTICYCHUEM:

Tabmuna — 3 mr.

[xad mist xumuw — 1 .

[Ika¢ 3aKpbITHIN CO CTEKJIOM — 1 IIT.

MuxkponabopaTopust ¢ MUKPOCKOTIOM — | TIIT.

bymara unaukaropHas ynuBepcajibHas — 1 mir,,
JlaGopaTopHBIN KOMIUIEKT JUIsl OOy4YeHHUS] XUMUU — 8 IIT.
JloToK-KOpOOKa — 2 MIT.

Metoauueckre peKoMeHJauuu no XuMuu — 1 mrT.
MukponabopaTopusi IJIsl XHMUYECKOTO SKCTIEPUMEHTA — 2 TIIT.
Habop peakTrBOB /115 TPOBEACHUS IKCIIEPUMEHTOB 110 XUMHH — | TIT.
[lmanmerka s KaneapHbIX peakuui — 5 mr.

[taTuB ans npodupox — 1 mT.

[lmakar — 7 wr.

Cremnax 0OqHOCTOPOHHMM — | mIT.

WntepaktuBHOe yueOHoe ocodue — 40 mrT.

CnpaBounbie TOcoOws — 3 IIT.

3.2. PexoMeHayeMble HCTOYHUKHU M JIUTEPATypa

3.2.1 OcHoBHBIE
1.  Xwumus. Texunonormueckuii npoduib. YueOnuk. ['adpuensa O.C. — M.: Akanemus, 2023. — 496¢.

3.2.2 JlonmoJiHUTE/IbHbIE

.  Xummus. 10 xknacc. YruyOnéunsiii yposens : yueouux/ B.B. Epemun, H.E. Kyssmenko, B.1.
Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. - M.: IIpocsemenue, 2022. - 446,
[2] c.: mo.

2. Xumwus. 11 xknace. Yruy6nénusiii yposens : yueOouuk/ B.B. Epemun, H.E. Ky3smenko, A.A.
Hpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. - M.:
[Ipocremienue, 2022. - 478, [2] c.: ui.

3. Xumusa. VruyGnennsli yposenb. 10—11 kmaccel: pabouas nporpamma k tuaun YMK B.B.
Jlynuna: yuebHO-MeToauueckoe nocooue / B.B. Epemun, A.A. Jlpo3nos, U.B. Epemuna, 2.10.



Kepumon. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Meroaunueckoe nocobue Kk yuebuuxy B. B. Epemuna, H. E. Kyssmenxo, B.U. Tepenuna, A.
A. [Ipo3noBa u ap. «Xumusi. YriayoneHnnsiii ypoenb». 10 kmacc / B. B. Epemun, A.A. [Ipo3mos,
N.B. Epemuna, B. 1. Maxonuna, O. 0. Cumonosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339
C.: W

5. Meroanyeckoe nocobue k yuebnuky B. B. Epemuna, H. E. Kysbmenko, A. A. [Ipo3aosa u
ap. «Xumus. YrioyOneHHslid ypoBenby. 11 kimace / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. — M.: Jlpoda, 2018. — 423 c. : ni.

6. Tycepa, E. B. Xumusa g CIIO: yueGHo-meTomudeckoe nocodue / E. B. I'ycesa, M. P.
3uranmuHa, J[. M. Kynukosa. — Kazans: KHUTYVY, 2019. — 168 c. —

ISBN 978-5-7882-2792-4. — TexcT: anekTpoHHbIH // JIaHb : 21eKTpOHHO

oubmmoreuynast cucrema. — URL: https://eJanbook.com/book/196096(naTta oOpameHus:
14.10.2022). — Pesxxum gocTyna: AJis aBTOPU3. MOJIH30BATENCH.

7. Yepuukona, H. FO. Xumus B qoctynHoM u3nokeHuu: yuyebHoe nocodue ans cmo / H. FO.
YepHukoBa. — 2-e u3j., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 ¢. — ISBN978-5-8114-
9500-9. — Tekct: snekTpoHHbIM // Jlanb: s1ekTpoHHOOMONMMOTeuHass cuctema. — URL:
https://eJanbook.com/book/195532(nata oOpamenus: 14.10.2022). — Pexum npocrymna: s
aBTOPU3. IIOJI30BATENIEH.

8.  Illesnuusina, JI. B. Xumus: yue6noe nocodue / JI. B. IlleBuunpina, A. M. Anapues. —
HoBocubupck: HI'TY, 2017. — 92 c. — ISBN978-5-7782-3345-4. — TeKcT: 3MeKTPOHHBIN //
Jlanb: anexkrpoHHO-OMONMMoTeuHas cuctema. — URL: https://eJanbook.com/book/118505(nara
obpamienusi: 14.10.2022). — Pexxum octyna: it aBTOPU3. MOIb30BATEICH.

9. bmnos, JI. H. Xumus: yue6nux aus CIIO / JI. H. Bounos, U. JI. Ilepdunosa, T. B.
CokomnoBa. — 2-e u3j., crep. — Cankrt-IlerepOypr: Jlans, 2021. — 260 c. — ISBN978-5-8114-
7904-7. — Tekct: anextpoHHbd // JlaHb: snexkTpoHHOOMONHMOTeuHas cuctema. — URL:
https://eJanbook.com/book/167183(nata obOpamenus: 14.10.2022). — Pexum noctryna: amns
aBTOPH3. [IOJIb30BATENICH.

10. Tabpuensn, O. C., JleicoBa, I'. T. Xumusa: KHMra s OpenofaBarens: yded.-MeTO/.
nocobue. — M. Akagemus, 2012. - 332 c.

11. Yepnukosa H. 0., MemepsikoBa E. B. Pemaem 3a1aun 10 XMMHHM CaMOCTOSITENBLHO:
yuebHoe nocooue / H. FO. Yepnukona, E. B. MemepsikoBa — Cankr-IletepOypr: Jlans, 2022, —
328 c.

12. Pesnuxos B. A. C60pHEK ynpasKHEHHH 1 3a/1a4 TI0 OPraHUYECKOW XUMHUH: ydeOHOE TIOCOOHE
/ B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kanycruna A. A., Xansuenko W. T., Jlu6anos B. B. O6uias uHeopraHuyeckas XUMHSL.
[Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.JIu6anoB — Cankr-IlerepOypr: Jlanb,
2020. — 152 c.

14. Ta6puensn O.C. Xumus: yueb. a4 cryn. npod. yueb. 3asenenuii / O.C. T'abpuensn, U.T.
OctpoymoB. - M., 2016.- 256 c.

15. Tabopuensn O.C. Xumus mis npodeccuii M CHENUANIBLHOCTEH TEXHUYECKOTO HPOQHIIS:
y4eOHHK JUTsl CTYI. yupexaeHui cpen. mpod. oopazoBanus / O.C. 'abpuensn, U.I'. Octpoymos.
— 4-e u3n., crep. — M. : U3naTenbckuii neHTp «Akagemusi», 2017. — 272 c.

3.3.3 HHTepHeT-pecypchl
1. https://postnauka.ru/themes/chemistry- JIEKIHH o XUMUHU Ha caire


https://eJanbook.com/book/196096
https://eJanbook.com/book/195532
https://eJanbook.com/book/118505
https://eJanbook.com/book/167183
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d0%a0%d0%b5%d0%b7%d0%bd%d0%b8%d0%ba%d0%be%d0%b2%20%d0%92%d0%bb%d0%b0%d0%b4%d0%b8%d0%bc%d0%b8%d1%80%20%d0%90%d0%bd%d0%b0%d1%82%d0%be%d0%bb%d1%8c%d0%b5%d0%b2%d0%b8%d1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d0%9b%d0%b8%d0%b1%d0%b0%d0%bd%d0%be%d0%b2%20%d0%92%d0%b8%d1%82%d0%b0%d0%bb%d0%b8%d0%b9%20%d0%92%d0%b8%d0%ba%d1%82%d0%be%d1%80%d0%be%d0%b2%d0%b8%d1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d0%a5%d0%b0%d0%bb%d1%8c%d1%87%d0%b5%d0%bd%d0%ba%d0%be%20%d0%98%d1%80%d0%b8%d0%bd%d0%b0%20%d0%93%d1%80%d0%b8%d0%b3%d0%be%d1%80%d1%8c%d0%b5%d0%b2%d0%bd%d0%b0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d0%9a%d0%b0%d0%bf%d1%83%d1%81%d1%82%d0%b8%d0%bd%d0%b0%20%d0%90%d0%bb%d0%b5%d0%b2%d1%82%d0%b8%d0%bd%d0%b0%20%d0%90%d0%bd%d0%b0%d1%82%d0%be%d0%bb%d1%8c%d0%b5%d0%b2%d0%bd%d0%b0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d0%9b%d0%b8%d0%b1%d0%b0%d0%bd%d0%be%d0%b2%20%d0%92%d0%b8%d1%82%d0%b0%d0%bb%d0%b8%d0%b9%20%d0%92%d0%b8%d0%ba%d1%82%d0%be%d1%80%d0%be%d0%b2%d0%b8%d1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d0%a5%d0%b0%d0%bb%d1%8c%d1%87%d0%b5%d0%bd%d0%ba%d0%be%20%d0%98%d1%80%d0%b8%d0%bd%d0%b0%20%d0%93%d1%80%d0%b8%d0%b3%d0%be%d1%80%d1%8c%d0%b5%d0%b2%d0%bd%d0%b0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d0%9a%d0%b0%d0%bf%d1%83%d1%81%d1%82%d0%b8%d0%bd%d0%b0%20%d0%90%d0%bb%d0%b5%d0%b2%d1%82%d0%b8%d0%bd%d0%b0%20%d0%90%d0%bd%d0%b0%d1%82%d0%be%d0%bb%d1%8c%d0%b5%d0%b2%d0%bd%d0%b0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%d0%9b%d0%b8%d0%b1%d0%b0%d0%bd%d0%be%d0%b2%20%d0%92%d0%b8%d1%82%d0%b0%d0%bb%d0%b8%d0%b9%20%d0%92%d0%b8%d0%ba%d1%82%d0%be%d1%80%d0%be%d0%b2%d0%b8%d1%87&t=12&next=1
https://postnauka.ru/themes/chemistry

[MoctHayka.http://gotourl.ru/4780(http://elementy.ru/)
HayyHo-nonysipHBIA NMPOEKT «JNeMEeHTH OONbIIoW Hayku» ((pU3uKa, XUMHUS, MaTeMaTHKa,

AaCTPOHOMHMS, HAyKH O KHU3HH, HayKu o 3emie). HoBocTH Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIC

CTaThH, JIEKITUH, YHIIUKIIOTIC IHH.

4 http://gotourl.ru/4783(http://potential.org.ru/)

Caiit HayyHO-IonyJispHOTO XypHana «llorenuman». XKypuan uzgaérca ¢ 2005 r., ¢ 2011 r. —

pazaen « Xumus».

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

CaiiT HayYyHO-IIOMYJISIPHOTO JKypHaiia « XUMus U sku3Hb». JKypHan nznaércs ¢ 1965 r.

6  http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)OTKpbiTas ~ 3JIEKTPOHHAsI
6ubnmoteka xuMuueckoro noprana «Chemnet», cogepxut ydyeOHbIe 1 HHPOPMALIMOHHBIE

MaTepuaibl s LIKOJIBHUKOB M yuuTened. B Hell MOXHO HailTW yuyeOHMKH 1O oOmiei u
HEOPTaHWYECKOW XMMHUH, OPTAHNYECKON XUMUU, MYJIbTUMEANaMaTEPHAIIbI, a TAK)KE 3aa9n
XUMUYECKUX OJIMMIIMAJA C PELICHHUSIMH, 3a7a4d BCTYNHUTEIBHBIX OSK3aMEHOB JUIS
aOUTYpPHUEHTOB.

7 http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)Uuopmanionssie  MaTepuabl
00 omummuagax: MOCKOBCKOW  Tropoickol, Bcepoccuiickoif, MeHnaeneeBcKo,

Mexnynaponnou. IlpuBeneHbl 3a1ayu TECOPETUYECKUX U HKCIIEPUMEHTAIBHBIX TYpPOB,
nopoOHBIE PeUIeHHUs, CIIUCKU U (PoTorpaduu modeauTene.

O


http://elementy.ru/
http://gotourl.ru/4780
http://potential.org.ru/
http://gotourl.ru/4783
http://www.hij.ru/
http://gotourl.ru/4785
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4786
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/4787

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIbHOM JJUCITUTIINHBI
Conepxanre  00me0o0Opa3oBaTeIbHON  JTUCHUIUIMHBI ~ «XHWMHS»  HANpaBlIeHO Ha
dbopmupoanne obmux komrerenuuii OK 1, OK 2, OK 4, OK 7 u conpspkeHbl ¢ TOCTURKEHUEM
00pasoBaTenbHBIX pe3yiabTaToB, periameHTupoBaHHbIX PI'OC COO u ®I'OC CIIO.

Oob6masi/mpodeccuonanbHas Pa3znen/Tema Tun oueHoYHBIX
KOMIIeTeHIINH MeponpusITHSI

Pazoen 1. O61me NOHATHS, 3AKOHbI U TEOPUM XUMHU

OK 01 Tema 1.1. Ocrnoenvie 1. 3amaHus Ha UCIIOJIL30BAHUE

ROHAMUSA U 34KOHbL XUMUU XUMHUYECKOH CHUMBOJIUKA U
Ha3BaHUW COEOUHECHHUH 10

HOMEHKJIaType
MEXIYHAPOJAHOTO COr03a
TEOPETUYECKOMN U
MPUKIIATHON XUMUHU u

TPUBUAJILHBIX HAa3BaHUM ISt
COCTaBJICHUS XUMHYSCKHX
dbopmyn JIBYXaTOMHBIX
COEIMHEHUH (oxcumos,
Cynb(UI0B, TUAPUIOB U T.II.)
U JPYTUX HEOPraHUYEeCKHX
COCIMHEHHH OTAEHbHBIX
KJIacCOB.

2. [IlpakTtuueckoe 3aHsTHE
Pemmenue 3aJaHui Ha
HCITOIB30BaHNE XHUMHUUCCKOMN
CHMBOJIAKH.

OK 01 Tema 1.2. Ilepuoouueckuii 1. Tect «Mertamnuueckue /
OK 02 3axon Menoeneeega HEMETAJNIMYSCKUE CBOMCTBA,
IMEKTPOOTPHUIATEIFHOCTh U
CPOJICTBO K  DJICKTPOHY
XUMHUYECKHX JJIEMEHTOB B

COOTBETCTBHEC c X
3JIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKECHUEM B
NEePUOINYECKON CHCTEME
XUMUYecKux sineMmeHToB J[.U.
MenneneeBay.

2. IlpakTueckue 3amaHus Ha
YCTaHOBJICHHE CBSI3U MEXKIY
CTPOCHHEM aTOMOB
XUMHYECKHX JJIEMEHTOB H
MEePUOIUYECKUM HU3MEHEHHEM
CBOICTB XUMHYECKHX
3JIEMEHTOB M UX COEAWUHEHHI
B COOTBETCTBUU c




nosioxenueM [lepuoauueckoit
CUCTEME.

3. ITpaxTHko-
OpUEHTHUPOBAHHBIE
TEOPETUYECKHE 3aJaHus Ha
XapaKTepu3aluio
XUMHYECKHUX JJIEMEHTOB:
«Meramnuueckue /
HEMETAJUIMYECKUE CBOWCTBA,
NEKTPOOTPHUIATENLHOCTh U
CPOACTBO K  DJIEKTPOHY
XUMHUYECKHX JJIEMEHTOB B

COOTBETCTBUE c nux
JEKTPOHHBIM CTPOCHHUEM H
M10JIO’KEHUEM B
NIEPUOINYECKON cucreMe
XUMHYECKHX 2JIEMEHTOB

.. MenneneeBa»

Pazoen 2. XumMudecKue peakunu

OK 01
OK 04

Tema 2.1. Tunovt xumuueckux
peakuyuu

1. 3amaun Ha cCOCTaBIECHHE
YPABHEHUHN PEaKLIAN:

— COEIMHEHMS, 3aMelIeHu,
pa3noxKeHus, 0OMEHa,

— OKUCJIUTEILHO-
BOCCTaHOBUTEJIBHBIX PEaKLUN
C MHCIIOJB30BaHHEM MeETOAA
ANEKTPOHHOTO OaliaHca.

2. 3ajaun Ha pacyer MaccChl
BEIIIECTBA MK 00BEMA

ra3oB o HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce
i 00bEMY OJHOTO W3
y4acTBYIONIMX B  peaKluu
BEIIECTB; pACYETHI

Macchl (00BEMa, KOJIHMUYECTBa
BEIIIECTBA) MPOTYKTOB
peakiuu, eclid OAHO U3
BEIIIECTB UMEET MPUMECH

OK 01
OK 04

Tema 2.2.
Dnekmpoaumuyeckas
ouccouuayus. I'vopoaus u
INEKMPOaUu3 coneil.

1. 3aganus Ha COCTaBJICHHC
MOJICKYJISIPHBIX WM HOHHBIX
peakuuii ¢ y4acTHeM KHCIIOT,
OCHOBaHHI u coJiei,
yCTaHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JlabGoparopHas paboTa
"Tunel XUMHYECKUX
peakuuii”

Pazoen 3. CTpoeHne U CBOICTBA HEOPraHNYECKNX BelleCTB




OK 01
OK 02

Tema 3.1. Knaccugpuxayus,
HOMEHKIamypa u cmpoeHue
HeOp2aHUuYecKuUx eeujecme

1. Tecr «Homenkiarypa u
Ha3BaHME  HEOPTraHUYECKHX
BELIECTB MCXOId M3 HX
XUMHUYECKON (OpMYJIbl WK
COCTaBJIEHUE  XMMHUYECKON
hopmyItbr UCXOAs u3
Ha3BaHWsA  BEILIECTBA IO
MEXIYHAPOIHON WA
TPUBUAIILHON
HOMEHKJIAType».

2. 3agaun Ha  pacuer
MaccoBod  Jond  (Macchl)
XUMHYECKOTO JJIEMEHTA
(coenmuHeHHsI) B  MOJICKYJIE
(cmecn).

3. IlpakTuueckue 3agaHus Mo
KIacCu(UKaINH,
HOMEHKJIAaType u
XUMHYECKHM hopmynam
HEOPraHUYECKUX  BEILECTB
pa3IUYHBIX KIJIACCOB.

4. TlpakTH4eckue 3aaHusi Ha
ONpEACIEHUE  XMUMHUYECKON
aKTUBHOCTH  BEIIECTB B
3aBUCHUMOCTH BHJA
XUMUYECKON CBSI3W W THIIA
KPUCTAJUTMYECKOUN peleTKu

OK 01
OK 02

Tema 3.2. Duzuxo-
Xumuyeckue ceoiucmea
HeOP2aAHUYECKUX 6eUieCmE

1. Tecr  «OcobeHHOCTH
XUMHYECKHUX CBOICTB
OKCHJI0B, KUCJIOT, OCHOBaHHUH,
aM(}OTEpHBIX TUIPOKCUIOB H
coJiei».

2. 3agaHusl Ha COCTaBJICHHUE
ypaBHEHUH XAMUYECKUX
pEeaKIHUii C y4aCTUEM MPOCTHIX
U CJIOKHBIX HEOPraHMYECKUX
BEIIECTB: OKCHIOB METAJLIOB,
HEMETAIOB M aM(OTEepHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KMCIIOT, OCHOBaHMUI u
aM(}OTEepHBIX THUIPOKCHJIOB,
HEOPTaHUYECKUX CoJEH,
XapaKTePU3YIOIIHNX nux
CBOICTBa u CIIoCcoObI
MOJTy4YCHUS.

3. IIpakTuko-
OpPUEHTHUPOBAHHbBIE
TEOPETUUECKHE 3aJlaHus Ha
CBOICTBA U MOJYy4YCHUE

Paszoen 4. CTpoenune 1 cBOMCTBA OPraHMYECKHUX BEIECTB




OK 01

Tema 4.1. Knaccugpurkayus,
cmpoenue u HOMeHK1amypa
Op2aHUYeCcKux eeulecme

1. 3agaHus Ha COCTaBJICHHC
Ha3BaHWUU OPraHUYEeCKUX
COCIMHEHUM 110 TPUBUAIBHOU
J5R05 MEXIYHAPOIHOU
CHCTEMaTUYCCKOU
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHHUE
MOJHBIX W COKPAIICHHBIX
CTPYKTYPHBIX hopmyn
OpTraHUYECKUX BEIIECTB
OTIEIbHBIX KJIACCOB.

3. 3amaun Ha ONpeACIICHHUE

IpocTeNIen bopmybI
OpraHUYEeCKON MOJIEKYJIBI,
HUCXONd W3  DIIEMEHTHOIO

cocrana (B %)

OK 01
OK 02
OK 04

Tema 4.2. Ceoticmea
OP2AHUUECKUX COCOUHEHUIL

1. 3aganus Ha COCTaBJICHHE
ypaBHEHUH XUMHYECKHUX
peakiuit c y4acTHEM
OpraHWYECKUX BEIECTB Ha
OCHOBAaHMH HX CcoOCTaBa H

CTPOEHHUS.

2. 3amaHus Ha COCTaBJICHHE
YpaBHEHUH XUMHUYECKHUX
peaKrii, WUITIOCTPUPYIOIINX
XUMHYECKHE  CBOMCTBAa C
Y4ETOM MEXaHNU3MOB
MPOTEKAHUS TAHHBIX PEaKIINil
Hu TeHETUYECKOM CBSI3U
OpraHUYECKUX BCIICCTB

Pa3HBIX KIIACCOB.

3. PacyerHele 3amauM 1O
ypaBHEHUSAM  peakuuid ¢
y4acTHEM OpraHUYECKUX
BEIIECTB.

4. Ilpaktuueckoe
“IIpeBpateHust

OpraHUYECKUX BEIIECTB MpHU
HarpeBaHuun"

5. IIpaktuueckoe
«llonyuenne wu
STUJICHA

3aHATHUC

3aHATHUC
CBOICTBa

Pa3zoen 5. Xumuda B

OBITY ¥ IPOM3BOJACTBEHHOM 1eAITEJIbHOCTH YeJI0BEKa

OK 01
OK 02
OK 04
OK 07

Tema 5.1 Xumusn ¢ ovimy u
nPOU3600CHIGEHHOUL
oeamenbHOCIMU YenoeeKa

Keiic (c yuerom Oynymieit
npodeccroHanbHOM
NeSITEIIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. Iloremnrenne xnamMara H
BBICBOOOIKICHHE ra3oBBIX




THJIPATOB CO JIHA OKEaHa.

2. bynymue marepuasibl aiis
aBua-, MAaIIHHO- u
MPUOOPOCTPOCHUS.

3. HoBeie Mmarepuwanbsl s
COJIHEYHBIX OaTapeil.

4. JlexapctBa Ha OCHOBE
PacTUTENFHBIX MPETapaToB




