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1.0OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI YYEBHOM TUCITATIINHBI

«0011.12 XUMMU S

1.1. MecTo AucuMILIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI:
VYuebHas aucHuIUInHA «XHUMUS» SBISAETCS 00s3aTeIbHOM YacThio 00LIe00pa30BaTENbHOIO LUK

00pa3oBaTeNbHON IPOTPAMMBI

«KoppeknoHnHas nearoriuka B Ha4ajabHOM 00pa30BaHUNY.
Ocoboe 3HaueHue AUCUUIUIMHA UMeeT rpu popmupoBanuu U pazsutiun OK 01, OK 02, OK 04, OK

07nIIK 2.1

B coorBerctBuH ¢ PI'OC CIIO mo cnemuamsaoctu 44.02.05

1.2. I_[e.m, U IINIAHUPYEMBIC PE3YJbTATHI OCBOCHUS JTUCHHUIIJIMHBI:

B pamkax mnporpammbl

U 3HaHHUA

y4eOHOH  JTUCIMIUIMHBI

O6yllaIOH_[I/IMI/ICSI OCBAMBAIOTCA  YMCHUA

Koxa
IIK, OK

YmMmenus

3Hanus

OK 01.

Bri6upath criocoOsr
pelIeHus 33129
npoeCCUOHATLHON
JeSTEIHOCTH
MPUMEHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM

- pacro3HaBath 3aJady u/Wim npoodiaemy
B NMPOECCUOHATBHOM H/WIIH
COLIMAIBHOM KOHTEKCTE;

- AHAJTM3UPOBATh 3aJ1a4y /UK
npo0JIeMy U BBIIENIATH €€ COCTaBHBIC
YacTH,

- OTIPENIEISITH ATAIbI PEIICHHS 3a/1a4H;
BBISIBIIATH U 9(PPEKTUBHO HCKATh
UHPOPMALINIO, HEOOXOTUMYIO /IS
peLICHHS 33]]a91 1/WITH TIPOOJIEMBI;

- COCTaBIIATH ILJIaH JCHUCTBHUS,

- OIIPENIENSTh HEOOXOUMBIC PECYPCHI;
NPUMEHSTH aKTyaJbHbIE METOJIBI PAOOTHI
B IPO()ECCUOHATIBHON M CMEKHBIX
chepax;

- peaJM30BbIBaTh COCTABJICHHBIN IUIaH;
OILICHUBAThH MOCIIEICTBUS CBOMX
(caMOCTOSTENBHO C MOMOIIIBIO
HACTaBHHKA).

- YMETh BBISABISATH XapaKTepHbIE
NPU3HAKH U B3aUMOCBSI3b NU3YUEHHBIX
HOHATHUH, IPUMEHSITh COOTBETCTBYIOILME
TIOHSATHS TIPH ONIMCAaHUH CTPOCHHS U
CBOWCTB HEOPraHMYECKUX U
OpPTraHUYECKUX BEIIECTB U HX
[IPEBPAILCHU;

- BBISIBIISATH B3aUMOCBSI3b XUMHUYECKIX
3HAHUN C IOHATUSAMU U
NPECTaBICHUSMH IPYTUX
€CTeCTBEHHOHAYYHBIX IIPEJMETOB;

- YMETh HUCIIOJIb30BaTh HANMEHOBAHHSI
XUMHUYECKHX COCAMHEHUM
MEXYHAPOIHOTO COF03a TEOPETHUECKON
Y TIPUKIJIATHONW XMMHUU U TPUBHUATILHBIC
Ha3BaHUS BOKHEHITNX BEIIECTB (ITHIICH,
alleTUJIeH, TIULEPHH, (EeHol,
dbopmanbaeru, YKCycHas KACIOTa,
TJIMIIMH, YTapHBIA ra3, YIIeKUCIbII ras,

- pacro3HaBath 3a7ady u/uim
npobiieMy B MpoQecCHOHATBHOM
W/WJHA COITMATEHOM KOHTEKCTE;

- aHAJIM3UPOBATh 3aJ1a4y H/UIIH
po0JIeMy | BBIICIIATH €€ COCTaBHBIC
YaCTH; ONPEICIISATh ITAIbl PEIICHUS
3aJ1a4H;

- BBIBJISITH ¥ 3P (HEKTHBHO HCKATh
nH(popMaIrio, HEOOXOTUMYIO IS
peIICHHS 3a]1a41 U/HITH TIPOOJIEMBIL;

- COCTABIIATH ILJIaH JCHCTBHUS,
OIpEeNeNsITh HEOOXOAUMBIC PECYPCHI;
- IPUMEHSTH aKTyaTbHBIC METOIBI
paboThI B PO eCCHOHAIBHON 1
CMEXHBIX chepax;

- peain30BhIBATh COCTaBICHHBIN
TUIaH,

- OIICHUBATh MOCJIEICTBUS CBOMX
(caMOCTOSATENHHO C TOMOIIBIO
HACTaBHUKA)

- CHCTEMY XUMHUYECKHX 3HAHUH,
KOTOpasi BKIIFOYAET:

OCHOBOTIOJIAT AIOIINE TIOHSATHUS
(XMMUYECKUIl STIEMEHT, aTOM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-,
d-37eKTpOHHbBIC OPOUTAITH ATOMOB,
WOH, MOJICKYJIa, BAJICHTHOCT,
AIIEKTPOOTPHUIATETFHOCTD, CTETICHD
OKHCJICHHSI, XHMHYECKas CBS3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN
00beM, YTIIepOIHBIN CKETIET,
GyHKIIMOHATBHAS TPYITA, PaAUKA,
HU30MEPHSI, U30MEPHI,
TOMOJIOTUYECKUH PSIJI, TOMOJIOTH,
YIII€BOAOPOABI, KUCIOPOA- U
a30TcoepKaIIUe COCTUHEHUS,
OHMOJIOTMYeCKH aKTHBHBIC BEIIECTBA
(yrneBopl, )KUpbI, OEJIKH), MOHOMED,




aMMMaK, raiieHasi U3BeCThb, HeraieHas
W3BECTh, MUTHEBAS COJA U IPYTHUX),
COCTaBIATH (OPMYJIBI HEOPTAHUIECKHIX
Y OPTraHUYECKHUX BEIIECTB, YPAaBHECHUS
XUMHUYECKHUX PEAKIIHA, O0BSICHATH X
CMBICJT; TIOJATBEPKIaTh XapaKTEPHbIE
XUMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOUIMMH SKCIIEPUMEHTAMH U
3alUCSAMU YPABHEHUN XUMUYECKUX
peaKIuii;

- yCTaHaBJIUBATh NMPUHAIICKHOCTh
M3yYECHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K
OIpeeICHHBIM KJIaccaM U rpymmnam
COCIMHEHUH, XapaKTepU30BaTh X
COCTaB ¥ Ba)KHEHIIIE CBOMCTBA;

- OMIPECIIATh BUIBI XUMHUYECKUX CBS3CH
(xoBasieHTHAas, MOHHASI, METAJITUYECKAs,
BOJIOPOJIHAS ), TUITBI KPUCTATUTMYECKHUX
PEUIETOK BEUIECTB;

- KTacCU(UIIUPOBATh XUMHYCCKHE
peakiuu

MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUS,
KPUCTAJNTNYECKasi PEIIeTKA, TUIIBI
XUMHUYECKUX peaKIni
(OKHCIHUTENBHO-
BOCCTaHOBUTEJbHbIE, 9K30-1
SHJIOTEPMHUYECKHE, PEAKIIUN
HOHHOTO OOMEHa), pPacTBOp,
AIIEKTPOJIUTHI, HEIJEKTPOIHUTHI,
AIIEKTPOJIUTUYECKAs IMCCOLMAIINS,
OKHUCITUTEIh, BOCCTAHOBHUTEb,
CKOPOCTbh XUMUYECKOM peaKiuu,
XMMUYECKOE PaBHOBECHUE), TEOPUU H
3aKOHBI (T€OpUs XUMHUUYECKOTO
CTPOCHUSI OPTaHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopus
AIIEKTPOIIMUTUIECKOH TUCCOIMALINY,
nepuoanyeckuii 3akox J1.1.
MemnpeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH,
(hakTOJIOTUUECKHE CBEACHUS O
CBOIICTBaxX, COCTaBe, MOTYYCHUH U
0€3011aCHOM HCII0JIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX U
OpPTaHWYECKUX BEIICCTB B OBITY U
MPAKTUYECKON AESITeNbHOCTH
YeJI0BEKA;

OK 02.
Ucnonb3oBars
COBPEMEHHBIE
CpelcTBa MOUCKa,
aHanu3a u
WHTEpIpeTau
nH(popMaluu U
nH(pOpMalMOHHBIE
TEXHOJIOTHH JIJIS
BBINIOJIHEHUS 33124
npo¢ecCuOHAIBHON
NEeSATETbHOCTH

- OTIPENIEIST 33aJa9M JIJIS IOMCKa
uHpOpMaLuu, He0OOXOAUMbIE UCTOUHUKHU
uH(pOopMaLnu;

- IUTAHUPOBATh MPOLIECC TOUCKA;

- CTPYKTYPHPOBATH TOTYIaEMYIO
UH(POPMALIUIO;

- BBIIEIATH HanboJiee 3HAaYMMOE B
nepevyHe HHPOpMaLuy;

- OIICHUBATh MPAKTHUECKYIO0 3HAYNMOCTb
pe3yJbTaTOB MOKCKa;

- 0pOpPMIISTH PE3yNbTaThI IOUCKA,
HOPUMEHSATH CPEeCTBA HH(POPMAIIMOHHBIX
TEXHOJIOTUH [T PeIICHHS
npodecCHOHATBHBIX 3a]1a4;

- UCTIOJIH30BaTh COBPEMEHHOE
IporpaMMHOE 00ECTIEYCHHE;

- UCTIOJIH30BAThH Pa3IMUHBIC IIH(PPOBHIE
CpeZCTBa JJIS pelIeHUs
npodeccuoHaNbHBIX 3a7a4

- IUIAHUPOBATH U BBHITIOJIHSATH
XUMHYECKHH SKCIIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEIIEeCTB

- IepeYeHb HHPOPMAITMOHHBIX
HCTOYHUKOB, IPUMEHSEMBIX B

PO eCCUOHAIIBHON JeATETHLHOCTH;
- IPUEMBI CTPYKTYPUPOBAHUS
uH(popMaLnu;

- (hopMmaT opopMmIIeHUs pe3yIbTaTOB
MoncKa MHPOPMAIIUHU, COBPEMEHHEBIE
CpeacTBa U yCTPOWCTBA
nH(pOpMaTU3aLINN;

- IOPAAOK UX IPUMEHEHHUS U
porpaMMHOE o0ecrieueHne B
npodecCHOHATBLHOMN 1€ TENTbHOCTH B
TOM YHCJI€ C UCTIOJIb30BaHUEM
U(POBBIX CPENICTB

- OCHOBHBIE METOJIbI HAYYHOTO
MO3HAHUS BEILECTB U XUMUYECKUX
ABJIeHUH (HaOMI0eHNe, U3MEPEHHE,
HKCIEPUMEHT, MOJIECTUPOBAHNUE);




IIpY HarpeBaHuU, MOJyYeHHE ITUIICHA U
M3YYEHHUE €ro CBOWCTB, KAUYECTBEHHbBIE
peaKIMy Ha ajbJIeru/bl, Kpaxmal,
YKCYCHYIO KHCJIOTY; IeHaTyparus
OETIKOB NP HAarpEeBaHHH, [[BETHbIC
peaxkuu 0eJIKOB; IPOBOAUTh PEAKIIUH
MOHHOTO 00MEHA, ONIPEIEISITh CPEIY
BOJIHBIX PaCTBOPOB, KAUE€CTBEHHbBIC
peakuuu Ha cynbgaT-, KapOoHaT- U
XJIOpU]I-aHUOHBI, HA KaTHOH aMMOHMS;
peaTh SKCIepUMEHTAIbHbIE 33Ja4H 110
temaMm "Metamel" u "Hemeramisl") B
COOTBETCTBUU C IPABUIIAMU TEXHUKHU
0€30MacHOCTH P 0OPAIIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000py/I0BaHUEM; IPECTABISATD
pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHUU COOTBETCTBYIOIIUX PEaKIIUn
1 GOpPMYJIMPOBATH BHIBOJIBI HA OCHOBE
3TUX Pe3yJbTaTOB;

- QHAJTM3UPOBATh XUMHYECKYIO
uH(}OPMAIIKIO, TONYYaEeMYIO U3 Pa3HbBIX
MCTOYHUKOB (CpEACTB MacCOBOM
uH(popmanuu, cetb HTepHeT u
Apyrue);

- IPOBOJUTH PACUETHI 10 XUMUYECKUM
dopMyaM U ypaBHEHUSM XUMHYECKUX
peaxIuii C UCIOIb30BAaHUEM
(GUBUYECKUX BEITUYHH,
XapaKTepU3YIOIUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MACCHI,
o0beMa (HopMalbHbIE YCIOBHS) Ta30B,
KOJINYECTBA BEIIECTBA; NCIIOIH30BATh
CHUCTEMHbIE XUMUYECKNE 3HAHUS IS
MIPUHSITHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C
BEIIECTBAMH U X IPUMEHEHUEM

OK 04.

OS¢ dexTuBHO
B3aUMOJICIICTBOBATh
U paboTarth B
KOJIJICKTHBE U
KOMaH/1e

- OpPraHU30BBIBATH PAOOTY KOJUIEKTHBA U
KOMaH/Ibl;

- B3aMOJICHICTBOBATH C KOJIJIETAMH,
PYKOBOJICTBOM, JIETBMH B XOJI€
poeCCHOHATBHON JEATENHHOCTH

- IUTAHUPOBATH U BBIIIOJIHATD
XUMHYECKHH SKCIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEIIECTB
NIpY HarpeBaHWH, MOJTyYCHHUE ITHIICHA U
U3y4eHHE ero CBOMCTB, KaYeCTBEHHbIE
pEaKIMK Ha ajbIeTH/Ibl, Kpaxmal,
YKCYCHYIO KHCJIOTY; A€HaTypauus
0eJIKOB ITPY HarpeBaHUHU, I[BETHbIE

= IICUXOJIOTUYCCKHNEC OCHOBBI
JeITEIbHOCTH KOJIJIEKTHBA,
IICUXOJIOTHYECKHE OCOOEHHOCTHU
JIMYHOCTH;

- OCHOBBEI HpOGKTHOfI OCATCIbHOCTHU




peakiuu 0eITKOB; TPOBOJAUTH PEAKITUI
MOHHOTO 0OMEHa, ONPENENSITh Cpeay
BOJIHBIX PaCTBOPOB, KAUECTBEHHBIC
peakiuu Ha cynbdar-, KapooHat- U
XJIOPH]I-aHUOHBI, HA KATHOH aMMOHHS;
pelaTh AKCIEPUMEHTaIbHbBIE 337a4H 10
temam "Metamibel" u "Hemeramisl") B
COOTBETCTBUU C NPaBUIAMH TEXHUKHU
0€3011aCHOCTH MTPU OOPALICHUH C
BElIeCTBAMHU U J1a00paTOPHBIM
000pyI0BaHKEM; IPEJCTABISATH
pe3yJbTaThl XUMHUYECKOTO
HKCIIEpUMEHTA B (JOPME 3aITUCH
YpaBHEHUU COOTBETCTBYIOIIUX PEaKIIUn
1 (GOpMYyIUPOBATH BEIBOJIBI HA OCHOBE
9TUX PE3YJIbTAaTOB

OK 07.
CoielicTBOBAaTh
COXPAHCHHUIO
OKpY>KaroIen Cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HAHUS
00 M3MEHEHUH

- COOTI0IaTh HOPMBI IKOJIOTUICCKOM
0€30I1aCHOCTH;

- OTIIPEICIIATh HAIIPABJICHUS
pecypcocOepeKeHUs B paMKax
poeCCUOHAIBHON JESTEIHHOCTH 10
CHENHUATBHOCTH, OCYIICCTBISATH paboTy
C COOJIIOICHNEM TTPUHIIAIIOB

- IPaBWJIAa SKOJIOTUYECKON
0€30IacHOCTH IIPU BEICHUHU

PO eCCUOHAIBHON JEATEIHLHOCTH;
- OCHOBHBIE PECYPCHI,
3a/IeCTBOBAHHBIC B
npo¢eCcCHOHATILHOMN 1eATEIbHOCTH;
nyTu o0ecreyeHus

KJIMMarta, IPUHLHUIBL | - OEpEeXIIMBOIO IPOU3BOJICTBA; pecypcocOepexeHus;
OepeKITMBOTO OpPraHU30BBIBAThH MPO(PECCHOHATBHYIO - IPUHIIUIBI OEPEKITUBOTO
IIPOU3BOJICTBA, JeSITeIbHOCTD C Y4ETOM 3HaHUN 00 IIPOU3BO/ICTBA;
3P PEeKTHBHO M3MEHEHUU KJIMMaTUYECKUX YCIOBUMN - OCHOBHBIE HAIIPaBJICHUS
J€MCTBOBATh B pernona WU3MEHEHHUS KIIMMaTUYECKUX yCIOBUM
Ype3BbIYAHBIX - OO0 1aTh MpaBUiIa SKOJIOTHYECKH peruona
CUTYyaLUsAX 11eJ1ec000pa3HOro MOBEACHUS B ObITY U

TPYIOBOH JESATEIBHOCTH B LEIAX

COXpaHEHHUs CBOETO 3[0pOBbs U

OKPY’KaroIlled MPUPOTHON CPENIbL;

- YUHUTBIBaTh ONIACHOCTH BO3JEHCTBHS HA

YKUBBIE OPTraHU3MBbl OIIPEEIEHHBIX

BEILIECTB, TOHMUMAsl CMBICII ITOKa3aTems

MPEAEIbHON JOIyCTUMOM

KOHIIEHTpaluu
[IK 2.1. - pa3zpabatbiBaTh y4eOHO-METOAMUYECKHE | - TpeOOBaHUS K yueOHO-
PazpabaTbiBaTh MaTepHabl 1Jis MPOBEICHUS METOJUYECKUM MaTepHalam,
MIPOrpaMMbl BHEYpPOUHOTI'O 3aHATHS. MIPUMEHSIEMBIM B Ha4uaJIbHOW LIKOJIE
BHEYPOUYHOHI - crioco0eH OpraHU30BbIBaTh PA3JIMYHbIE | JUIS OpPraHU3alui BHEYPOUHOU

NesITeTbHOCTH Ha
OCHOBE TpeOOBaHMii
dI'OC HOO, ®I'0C
HOO OB3, ®I'0OC
YO, npumepHbIX
(OCHOBHBIX U
a/1alITHPOBAHHBIX )
00pa3oBaTeNbHBIX
MIPOTPaMM U C
YYETOM PUMEPHBIX

BU/IbI IEITEIILHOCTH (TIpeIMETHAS,
WUTpOBasi; TPyAOBas; [I03HABATENbHAS,
MCCJIEI0BATENbCKAs M IIPOEKTHAS
JEATENIbHOCTH; XyI0KECTBEHHO-
TBOpYECKAast; MPOTYKTHBHAS
JEeSTENILHOCTD U IPYTHE) U OOIICHHE
JIETe paHHETO U JIOIIKOJIBHOTO
BO3pacTa

JACATCIIBHOCTH.




porpaMm
BHEYpPOYHOI
JIEATEIIbHOCTH,
0COOCHHOCTEHN U
WHTEPECOB
00yJaronumxcs ¢
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMU
3JI0POBBS U C
COXpaHHBIM
pa3BUTHEM U UX
poauTenen
(3aKOHHBIX
MIPEACTABUTENICH )

2. CTPYKTYPA U COAEPXKAHUE YUEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOM JMCUMIIMHBI M BU/bI Y4eOHOH padoThl

Buj yueOHoi padoThl

O0BLeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl Y4eOHOM THCIUTINHBI 88
B T.4. B opMe NPaKTH4YeCKOi NOATOTOBKH _
BT. 4.

TEOPETHIECKOE 00yUIeHHE 38
NPaKTUYECKUE 3aHATHsI (€CTH MPETYCMOTPEHO) 38
Koncynpranus 2
IIpomexyTouHas arTecTanms (IK3amMeH) 10




2.2. TemaTnyecKkuii IJIAH U COJAepPKaAHME YUeOHON TUCUMIIJIMHBI

Koanl
KOMIIeTeHIH
Oo0nem, ak. u /
U JIMYHOCTHBIX
B TOM YHCJIe
pe3yJibTaToB,
HaumenoBanmue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH B opme dopMEpOBAHIO
pa3/iesioB U TeM o0yuyamuxcsi NMPaKTHYECKOMH pMHP
KOTOPbIX
NOITOTOBKH,
crnocodcTByer
aK. 4
3JIeMEeHT
NMPOrpaMMblI
Pa3znen 1. OcCHOBBI CTPOEHMSI BElIECTBA 8/4
Tema 1.1. Ctpoenne | OcHOBHOe coiepKaHue 4 OK 01
aToMoB XUuMH4YeCKUX | Teoperuueckoe o0yuenue 2
JJIEMEHTOB 1 CoBpemeHHass MOjieNib CTpocHUsT aroMa. CUMBOJIMYECKUI A3bIK XUMHUA. XUMHUYCCKHN
npupoaa SJIEMEHT. JJIEKTpOHHass KOH(QUrypamust aroma. Kiaccudukamus XUMHYECKHX
XUMMYECKOU CBSA3N | 55envenTOB (S-, P-, d-37eMeHTsI). BajeHTHBIE 2J1eKTpOHBI. BaleHTHOCT. DJieKTpoHHast 5
IpUPO/Ia XUMHUYECKOU CBSI3U. OJIEKTPOOTPULATEIILHOCTh. BUIABI XMMUYECKON CBSI3U
(koBaJleHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs) U CHOCcOObl ee o0pa3oBaHMUS.
MecTo XMMHUYECKHX 3HaHUM B Oyaymien npodeccrnoHalbHOM 1eTeIbHOCTH.
IIpakTHyeckne 3aHATHSA 2
Pemrenue 3amannii Ha UCIIOIB30BaHUE XUMHUYECKOM CUMBOJIMKH M Ha3BaHUH CO€ TMHEHUI
M0 HOMEHKJIAType MEXIYHApOJHOIO COK03a TEOPETUUECKOW U MPHUKIATHOM XUMHHU U
TPUBHUAIIBHBIX HA3BaHUW 11 COCTaBJICHUS XUMHYECKUX (OPMYN JABYXaTOMHBIX
coequHEHUN (OKCUAOB, CYIb(GUIOB, THIPHAOB M T.I.) U JAPYTUX HEOPTaHMUYECKUX 9
COEIMHEHUH OTAENBHBIX KIacCOB.
[TpakTHyeckue 3a1aHNs HA YCTAaHOBIICHUE CBS3H MEX]Ty CTPOSHHEM aTOMOB XMUMHUECKHUX
AJIEMEHTOB M NEPUOJUYECKUM H3MEHEHHEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX
COEJIMHEHUI B COOTBETCTBUU C MOJ0XKEHUEM [leprno1nuyecKkoi CUCTEMBI.
Tema 1.2. OcHoBHOE coepkaHue 4 OK 01
Iepuoauyeckmii Teoperuueckoe oGyuenue 2 OK 02
3aKOH M TabJuua [Tepuonnueckas cuctema xumudeckux 3meMenToB [[.1. MenneneeBa. ®uzndeckuii 2

JI.A. MenneneeBa

CMBICJI HepI/IO,Z[I/I‘-ICCKOFO 3aKOHa I[I/I MeHnpeneeBa. 3aKOHOMepHOCTI/I N3MCHCHUA




CBOMCTB XUMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBHUH C TOJIO)KCHUEM XUMHYECKOTO0 3JIeMeHTa B [leproandeckoii cucteme.
MupoBo33peHueckoe 1 HaydHoe 3HaueHue [lepuonnueckoro 3akona J1.1.
Mengaeneea. [Ipornossr I.M1. Menaeneea. OTKpbITHE HOBBIX XMMHUYECKUX
DJICMCHTOB.

HpaRTn'{ecmle 3aHATHUHSA

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPUCTUKY
XAMHYECKHX DJIEMEHTOB «MeTaiumnyecKkre / HeMeTaZINUECKUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUM C X JIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHEM B IIEPUOJUYECKON CUCTEME XUMUYECKUX dieMeHTOB [1.1.
MenneineeBa»

Paznen 2. CTpoeHne u CBOiCTBA HEOPTraHNYECKNX BelleCTB

20/10

Tema 2.1.
Knaccupuranus,
HOMEHKJIATYpa U
cTpoeHue
HEOPraHU4eCcKHX
BellecTB

OcHoBHOE CoaCpKaHUC

TeopeaneCKoe oﬁyqe}me

[Ipeamer Heopranmveckoit xumun. Kimaccudukammss HCOpraHUMIECKUX BEIICCTB.
[Ipocthie u cioxubie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCHJIBI, KUCIIOTBI, COJIN). B3aMOCB3b HEOPraHMYECKUX BEIIECTB. ATperaTHbIe
cocrosiHUs BemiecTBa. Kpucrammueckue u amopgHbIe BenecTBa. THIIBI
KPUCTAIIMYECKHUX PEUIETOK (ATOMHAs, MOJIEKYJISIpHAsi, HOHHAs, METaJUIMYECKas).
3aBUCUMOCTH (PU3UYECKUX CBOMCTB BEUIECTBA OT THIMA KPUCTALUTUYECKON PEIIECTKH.
3aBUCUMOCTh XUMHUUYECKOH aKTHBHOCTH BEIIECTB OT BHJIa XUMHYECKOM CBSA3H U THIIA
KpUCTaJUTHUeCKoM pereTku. [IpuarnHbl MHOrooOpas3usi BENecTB

IIpakTHYecKkne 3aHATHA

HomeHnkiiaTypa HEOpraHM4eCKUX BEILECTB: HA3BAHUE BEIIECTBA UCXOISA U3 UX
XUMHUYECKON (OPMYJIbI U COCTaBICHUE XUMUUECKON (OPMYJIIbI UCXO/s U3 HA3BAHUS
BeecTBa 1o MexayHapogHoi (MIOITAK) win TpuBuansHON HOMEHKIIATYpe.

Pemenne nmpakThueckux 3alaHui MO KJIacCU(pUKAUU, HOMEHKJIAType U XUMUYECKUM
dopMynaM HEOpPraHMYECKUX BEIECTB Pa3IMYHBIX KIacCOB (yrapHbIi ra3, yriaeKUCIbIA
ra3, aMMHak, TaleHass W3BeCTb, HeramieHass W3BeCTb, NMUThEBas coJa U APYTUX):
Ha3bIBAaTh M COCTABIATH (OPMYIIBI XUMHUUECKUX BEILIECTB, ONPEIENATh MPUHAIEKHOCTh
K KJIACCY.

OK 01
OK 02
IIK 2.1.




HcTounnku XUMU4eckoil napopMmaryu (CpecTB MaccoBOi HH(POPMAIUH, CETh
Wntepner u npyrue). [louck nupopmanuu no HazBaHUSIM, UAECHTHPHUKATOPaAM,

CTPYKTYPHBIM (hopMyam

Tema 2.2. OcHoBHOE coJep:KaHue OK 01
IonsiTHe 0 PACTBOPAX | Tegpernueckoe 0GyYeHHe OK 02
PactBopenue kak pusznko-xumuueckuit nporecc. PactBopel. CriocoObl MPUTOTOBICHUS 1(')[11<( (;71
pactBopoB. PactBOoprMocTb. MaccoBast 101 pacTBOpeHHOro BemiecTBa. CMbICT o
[I0Ka3aTens NMPEeAe]bHO JOMYCTUMOW KOHLEHTPALUU U €ro HUCIIOJIb30BAHUE B OLICHKE
9KOJIOTHYECKOI 0€30MacHOCTH.
[TpaBuiia 5KOIOTMUECKHU 11€TIECO00OPA3HOT0 MTOBEAECHUS B OBITY U TPYJOBOM J1€ATEIBHOCTH
B IIEJISIX COXPAHEHMsI CBOETO 370POBbsl M OKPY)KAIOLIEH MPUPOAHOI Cpe/ibl; OMAaCHOCTb
BOB[[GIZCTBI/I?I Ha )XHUBBIC OPraHU3Mbl OIIPCACIICHHBIX BEIICCTB.
Pemienne  npakTUKO-OPUEHTHUPOBAHHBIX  PAcUETHBIX  3aJlaHUl  Ha  pacTBOPBHI,
VICIIOJIb3YEMbIE B OBITOBOM M IPOU3BOJCTBEHHON AEATEILHOCTH YEJIOBEKA
Tema 2.3. OcHoOBHOe cojiep:KaHue OK 01
Hccaenosanue IpaKTHYeCKHE 3aHATHS OK 02
CBOMCTE pacTBopos [Tpaktuyeckas pabora «IIpuroroBneHue pacTBOpPOB». OK 04
[IpuroroBnenue pacTBOpOB 3aaHHON (MaccoBoOM, %) KOHUEHTpanuu (C MPaKTUKO- 1K 2.1.
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
Tema 2.4. OcHoBHOE coepKaHHe OK 01
Dusuko-xumuieckne | Teoperuyeckoe o0ydeHue OK 02
CBOMiCTBA IIK 2.1.

HEOPraHuI€CKUX
BeIIECTB

Meramnel. OOmue ¢u3nyeckue M XUMHUYECKHE CBOMcTBa MeTauioB. CrocoObl
NOJy4YeHUs. 3HAUeHHWE METaVIOB M HEMETAJUIOB B NPUPOJE U JKU3HEAEATEIbHOCTU
4eJoBeKa M OpraHu3MoB. Koppo3ust MeTaiioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UH

Hemeranmnel. O6mue ¢usnyeckue M XMMHUUYECKHE CBOWCTBA HEMETAUIOB. THUMUYHBIC
cBoiictBa HeMeTauioB IV— VII rpynn. Knaccudukanus m HoMeHkIaTypa coeTuHeHUH
HeMeTaJ10B. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B PUPOJIE

XnUMHUYecKre CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/I}IOB,
TUAPOKCUIO0B, KUCIIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB MMPOCTBIX
BCIICCTB, BOOOPOJHBIX CoeHHHeHHﬁ, BBICHIUX OKCHUJ0OB U TUAPOKCHU]IOB




HpaRTn'{ecmle 3AHATHSA

CocraBnenue ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ C ydaCTHEM IIPOCTBIX M CJIOXKHBIX
HCOPTaHUYCCKUX BCHICCTB: MCTAJIJIOB U HEMCTAJIJIOB; OKCHUI0B MCTAJIJIOB, HEMCTAJIJIOB U
aM(bOTepHBIX OJICMEHTOB, HCOPraHUYCCKHUX KHUCIOT, OCHOBaHHH U aM(bOTepHBIX

TUIPOKCUI0B; HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOICTBA. 2

Penienne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKUX 3aaHUI Ha CBOMCTBA, COCTaB,

[IOJIyueHUE U OE30MaCHOE HCIIO0JIb30BAHME BAXXKHEMIINX HEOPraHMUYECKHUX BEILECTB B

OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEI0BEKa
Tema 2.5. OcHoBHOE coJep/kaHue 4 OK 01
NnenTudpuxanus IIpakTnyeckue 3aHATHSA 2 OK 02
HEOPraHMIeCKUX I[TpakTuueckas padora «MaeHTuduKanus HEOPraHUYECKHMX BEILECTB. OK 04
BeleCcTs Penmienne SKCIEpUMEHTANBHBIX 3aJa4 10 XUMHUYECKMM CBOWCTBaM METAJUIOB MU

HEMETAJIJIOB, 10 PAaCMO3HABAHUIO U MOJIYYEHHUIO COEAMHEHUI METAJIJIOB U HEMETAJIJIOB. 9

WnenTudukanys HeOpraHMYeCKHX BELIECTB C UCIOIb30BAHUEM UX (PU3UKO-XMMHUYECKUX

CBOICTB, XapaKTEepHbIX KaUeCTBEHHbIX peakiuil. KauecTBeHHbIE peakuuu Ha cyiabgart-,

KapOOHAT- U XJIOPUI-AHUOHBI, HA KATUOH aMMOHMS

KonTpoJsbHnas padora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB 2
Pa3nea 3. XumMnueckue peakuumn 12/6
Tema 3.1. OcHOBHOE coJiep:KaHue 6 OK 01
THnbl XUMHYECKHX Teopernueckoe odyueHue 4
peaximii Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil C yuacTUEM HEOPTaHUYECKUX BEIIECTB.

CocraBneHue ypaBHEHUH peakiuil coeTMHEHNs, pa3I0kKeHUs, 3aMelleHHs], OOMeHa, B

T.4. peaKI1il TOpeHus, OKHCIECHUA-BOCCTAHOBIICHHUS.

YpaBHEHMS OKHCIEHUA-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTEND U 4

BOoCcCTaHOBUTENb. COCTaBJIEHUE U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKuii MEeTo10M 3JEKTPOHHOTro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE

peakuuu B IpUpo/Jie, MPOU3BOACTBEHHBIX MIPOLEccaX U )KU3HENEATEIbHOCTH

OpraHU3MOB

IMpakTuyeckue 3aHATHSA 2

KonuuectBeHHble oTHOMIEHUS! B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUUI

M pacueTsl IO YPaBHEHMSAM XMMHMUYECKHUX peakuui. Monp Kak equHHIa KOJINYECTBA 2

BenlecTBa. MossipHasi Macca. 3aKOHbI COXPAHEHHUS MacChl M DQHEPIHH. 3aKOH ABOTajpo.
MossipHblii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTH I'a30B. PacueTsl Mo ypaBHEHUsIM




XUMHUYECKHUX PEaKIUi ¢ UCIIOJIb30BAHUEM MACChl, 00beMa (HOPMAaJIbHBIE YCIOBHSI) Ta30B,
KOJIMUECTBA BEIIECTBA

Tema 3.2. OcHoBHoOe coepkaHue 4 OK 01
DJIEKTPOIMTHYECKAS | Teopernueckoe oGyueHHe 2 OK 04
AUCCOUMALMSA U
HOHHBIN 00MeH

Teopust snexTponuTHUecKOl aucconuanu. MoHBI. DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakuuu nonnoro oomena. CocrapieHue peakiyii HFOHHOTO 0OMeHa yTeM COCTaBJICHUS
UX TIOJHBIX M COKPAIICHHBIX HMOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE pPEaKIHH.
3agaHus Ha COCTABICHUE HOHHBIX PEaKIHi

IIpakTHYeckune 3aHATHSA 2
[IpakTrueckas padota “TUrbl XUMUYECKUX PEaKIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLIUXCsI
BEIIECTB) U MPU3HAKOB XUMUYECKUX peakIuil. 3aJ1aHus Ha COCTABICHHE HOHHBIX
YpaBHEHUU peakiui

Kontpoabsnas padora 1 CtpoeHue BellecTBa U XUMUYECKHUE PEAKIINU 2

Paznen 4. KuneTu4yeckue ¥ TepMOAUHAMUYECKNE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKNX PeaKIuid
OK 01

Tema 4.1. OCHOBHOE COIepKAHHE 4 OK 02
CkopocTh TeopeTnyeckoe 06yueHne 2 IIK 2.1.
XUMHYECKUX CkopocTh peaklMM, €€ 3aBUCHUMOCTh OT pa3Iu4HbIX (DAKTOPOB: HPHUPOJBI OK 01
peakuuii. pearupyomux BeUIECTB, KOHIEHTPAlUM PEArupyrolIMX BEIIECTB, TEMIEPATyphl U OK 02
Xumnueckoe IUIOLIAI PEAKIIMOHHOM MOBEpXHOCTU. TeruoBble 3((EKThl XUMUYECKUX PEAKIIH. NK2.1.
paBHOBECHC OK30- U DHIOTEPMUYECKHUE, PEAKLIUU.

O6parumocThb peaknuii. XUMHYECKOE PABHOBECHE U €T0 CMEIIIEHHE T10]T ICHCTBUEM
pa3nuyHbIX (PaKTOPOB (KOHIIEHTPALUS peareHTOB WK MPOJIyKTOB peaKkluy, JaBlieHHe,
TEeMIIepaTypa) AJsl CO3/1aHUs ONTUMAJIBbHBIX YCIOBUM MPOTEKaHUSI XUMUYECKUX
npoueccos. [Ipunnun Jle Hlarenase

IIpakTH4eckue 3aHATHSA 2

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 33/IaHUK HA aHAINU3 (PAKTOPOB, BIUSIOMINX HA
W3MEHEHUE CKOPOCTHM XHWMHMYECKOM pEAaKUHMH, B T.4. C MO3ULMK DKOJIOTHYECKHU
11e7IECO00Pa3HOTO MOBEICHUS B OBITY M TPYJIOBOM JEATEIHHOCTH B IIEJIAX COXPAHCHUS
CBOET0 3JI0POBbs U OKPYKAOLIEN IPUPOIHON CPENBL.




PemreHne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN HA IPUMEHEHUe IpuHIuna Jle-
[laTenbe 111 HAXOKACHUS HAIIPABJICHUS CMEILCHNS PAaBHOBECH XUMUYECKON
peakiyy ¥ aHanu3 (pakTopoB, BAUSIOMIMX Ha CMEIICHUE XUMHUYECKOTO PAaBHOBECHS

Pa3znes 5. CTpoeHue U CBOICTBA OPraHM4YecKMX BelleCTB

28/12

Tema 5.1.
Knaccupurkauus,
CTPOEHHUE U
HOMEHKJIATypa
OPraHu4YecKux
BelIeCTB

OCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

[losiBneHue u pa3BUTHE OPraHUYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi
XUMUH. MecTo 1 3HaYeHHe OPraHuYEeCKOM XUMHUH B CHCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOCHUE KaK MOPSAJOK COCAMHEHUS aTOMOB B MOJIEKYJE COIJIACHO MX
BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHMYECKHUX
coenuHeHuii A.M. byrtnepoBa. VYriepoaHblii CKeJET OpPraHUYECKOHM MOJIEKYJIbI.
3aBUCHMOCTh CBOMCTB BEILECTB OT XMMHUYECKOIO CTpPOEHHUs MoiieKyn. M3omepus u
H30MEpHI.

[Tonstne o QyHkouoHanpHOM rpymnmne. Pagukan. IIpuHIMOB  KiIaccupUKAUH
OpPraHMYEeCKUX COCOUHEHUW. MexayHapoaHas HOMEHKJIaTypa Y IPHUHIUIIBI
HOMEHKJIATypbl ~ OpraHuyeckux coeauHeHui. [lonsitue 00  azoTcomepkammx
COEIMHEHUSX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (yriieBoAax, xKupax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

HomeHknatypa OpraHMuecKMX COEQUHEHUN OTHAEIbHBIX KJIAcCOB (HACHIIICHHBIE,
HEHACHIIICHHBIE W apOMATHYECKHE YTIIEBOJAOPOMBI, CIHUPTHI, (DEHOJBI, aJbJETHUIBI,
KETOHBI, KapOOHOBbIE KHCIOTHI H JAp.) CocTaBieHHE TOIHBIX M COKpPAIIEHHBIX
CTPYKTYPHBIX (POPMYJI OpPraHMYECKUX BEIIECTB OTAEIBHBIX KJIACCOB, MCIOJB3YysS HX
HA3BaHUS M0 CHCTEMAaTHYEeCKOW W TPUBUAIBHONW HOMEHKIAType (ITHIICH, alleTHIIEH,
ruiepuH, ¢heHon, GopMalbIeri, YKCyCHast KUCI0Ta, TIuIH). PacueTsl npocreiimeit
dbopMyIbI OpraHu4YecKoi MOJIEKYJIbI, HCXO/IS U3 2JIEMEHTHOTO cocTana (B %)

OK 01
IIK 2.1.

Tema 5.2.
CBoiicTBa
OPraHuYecKux
coeIMHEeHUu i

OcHoBHOE coep/KaHHe

14

TeopeaneCKoe oﬁyqeﬂue

OU3NKO-XMMUYECKHE CBOICTBa OpPraHUYECKHX COEIMHEHUH OTIENbHBIX KJIaCcCOB
(ocobeHHOCTH KJIacCU(UKALIMYA U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKHH psij
u o01mas popmyna; nzomepusi; GU3NUECKUe CBONCTBA; XUMHUECKUE CBOMCTBA; CLIOCOOBI
MOJIy4eHus):

OK 01
OK 02
OK 04
IIK 2.1.




— IpeJieNbHbIE YIIIEBOJOPO/IbI (aIKaHbl U LIUKJIOAIKaHbI). ['OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHUKOB TE€IUIa B IPOMBIIUIEHHOCTH M ObITYy. CBOMCTBAa NPUPOAHBIX
YIJIEBOJOPOAOB, HAX0KICHHUE B IIPUPOJIEC U IPUMEHEHUE aJIKAHOB;

— HeIpeJelbHble (AIKEHbI, JIKMHBI U aJIKAJAMEHbl) U apOMATUYECKHUE YIJIEBOJOPO/IBI.
I'openue aneruneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBapKU U
PE3KU METAJIOB

— KHCJIOPOACOAEpIKAIINE COCTUHEHUS (CHUPTHI U (PEHOIIBI, KapOOHOBBIE KUCIOTHI U
3¢upbl, anpaeruibl U KETOHbI, XKHpPBI, yriaeBoisl). [IpakTuueckoe NpuUMEHEHUE
STUJIEHTTIMKOIA, TuuepuHa, ¢enona. [Ipumenenue ¢opmanbaeruaa, aneTaabIeruaa,
YKCYCHOW KHCIIOTBI. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. Moroliye cBoicTBa
MBLJIa

—  a3zoTcofepKallue  COeIMHEHMs  (aMHHBI M aMMHOKHUCIOTBHI,  O€NKH).
BoicokoMonekynsipHble COEIMHEHUS (CHUHTETHUYECKHE M OUOJOrMYeCKU-aKTHBHBIE).
Monomep, nonumep, CTpyKTypHOe 3BeHO. Ilomummepusanus 3>THIIEHA KaKk OCHOBHOE
HAIPABJICHUE €TO UCIIOJIB30BAHMUS.

I'eneTnyecKas CBA3b MEXKAY KJIACCAMHU OPraHUYECKUX COCIUHEHUN

IlpakTH4yecKkue 3aHATUSA

CBoiicTBa OpraHMYeCKHX COCIUHEHHUH OTAENbHBIX KJIacCOB (TpUBUAIbHAS MU
MEXIyHapOJHas HOMEHKJATypa, XWMHYECKHE CBOWCTBA, CIOCOOBI TOJYYEHUSs):
npezenbHble (AJIKaHbl U HUKIIOAIKaHbI), HEMIpee/IbHbIE (aJIKEHBI, AIKHHBI U aJIKaUEHBI)
Y apOMAaTHUYECKHUE YIIEBOJIOPOAbI, CHUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
aJbJIETU/Ibl U KETOHBI, aMUHBl 1 A@MUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS.
3aaHusl Ha COCTaBJICHUE YPABHEHUM XUMUYECKUX PEAKIMH C yYaCTHEM OPraHMYECKUX
BEUIECTB HA OCHOBAHUU MX COCTAaBA U CTPOECHUS

CocraBrneHue cxeM peaknuid (B TOM YHCIE 10 TMPEIIOKEHHBIM  IEMOYKaM
IIPEBPALICHNN ), XapAKTEPU3YIOLINX XUMUUECKNE CBOWCTBA OPTaHUYECKUX COECIMHEHUN
OTJIEbHBIX KJIACCOB, CITIOCOOBI UX MOIYYEHUS U HA3BaHUE OPraHUYECKUX COETMHEHUH 110
TPUBUAIIBHON MJIM MEXTYHAPOIHON CHCTEMAaTHUYECKONH HOMEHKIIATYpeE.

PemieHne NpakTMKO-OPUEHTHPOBAHHBIX TEOPETHMYECKUX 3aJaHUM Ha CBOMCTBA
OPraHUYECKUX COCIUHEHUM OTIENIbHBIX KJIACCOB

IIpakTnyeckas padora

[TpakTuyeckas pabdora “IIpeBpaliieHns OpraHU4ecKUX BELIECTB IPU HarpeBaHuu'.




[TosryueHue 3TUIEHA U U3y4EHHUE €ro CBOMCTB. MOeInpoBaHNue MOJIEKY U XUMUYECKUX

IIPEBPALICHUN Ha IPUMEPE dTaHa, STUJICHA, allCTUIICHA U JIp.
Tema 5.3. OcHoBHOE coep:KkaHue 8 OK 01
HnenTuduxanns Teopernueckoe o0yuenune 4 OK 02
OprafimHecKux buoopranuueckue coenuHenus. IlpumeHnenue u Ouosioruyeckas pojb YIJIEBOAOB. OK 04
BEIIECTB, HX HAUCHUE| o crienme YIJIEBOJOB — MCTOYHMK DJHEPIMM JKUBBIX OpraHuzMoB. OoOnacTtu
1 TIPHMCEHEHHE B IPUMEHEHHUsT aMUHOKUCIOT. [IpeBpamieHuss OenkoB UMM B OpraHu3Me. 2
ObITOBO 1 . buonornueckue Qynkmun OenkoB. buonormueckue ¢GyHKuMH KUpoB. Poinb
TPOHIBOACTBCHHON OpPraHUYeCcKOM XMMHHU B pelIeHUH NpodiieM NMUIIEeBOi 6e301acCHOCTH
ﬁiﬁﬁiﬁiﬁomn Ponp oprannueckoil XuMHM B peLIEHUM IPOOJIEM 3HEPreTudeckoi 0e30MacHOCTH, B

pPa3BUTUM MEIMLIMHBI, CO3AAHMHM HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHHUKOB DHEPIHH

(ampTEepHATUBHBIE HCTOYHUKU dHepruu). OnacHOCTh BO3JEHCTBUS Ha JKHUBbIE 2

OpPraHU3Mbl OPraHUYECKUX BEILECTB OTIENIBHBIX KJIACCOB (YIJI€BOAOPOABI, CIHMPTHI,

(eHOIBI, XJIOPOPraHNYECKUE MPOU3BOIHBIC, ANBICTUABI U Ip.), CMBICT MOKa3aTels

IIPEIEIbHO JONYCTUMON KOHIICHTPAIH

IIpakTH4eckue 3aHATHS 4

[TpakTideckass pabora: “HaeHTHUKAUS OPraHUYECKUX COCAMHCHHUN OTICIBHBIX

KJIacCOB”

Nnentudukanuss OpraHUYECKUX COEAUHEHMH OTAEIbHBIX KJIaccoB (Ha mpuUMepe

IBJIETUOB, KpaxMaja, YKCYCHOM KHCIOThI, O€JIKOB M T.I.) C UCHOJb30BAHHUEM HX 2

(U3MKO-XMMHUYECKHUX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX peakuui. JleHarypauus

Oenka npu HarpeBaHuu. L{BeTHble peakunu OenkoB. BO3HMKHOBEHHE aHAIUTHYECKOTO

CUTHaJla C TOYKU 3PEHUS XUMHUYECKHX IPOLECCOB MPU MPOTEKAHUM KaueCTBEHHOMN

pPEaKIMHU, TO3BOJIIONIEH HACHTU(UIIMPOBATH NPEAJIOKEHHBIE OPraHUYECKHE BEIIECTBA

KonTposbnas padora 3 CTpyKTypa 1 CBOICTBa OpPraHM4E€CKUX BELIECTB 2
Pa3nes 6. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA 4/2 OK 01
Xumust B ObITY M OcHoBHOE coaep:xaHue 6 8§ 83
TTPOM3BOACTECHHOH TeopeTnueckoe o0yueHue 2 OK 07
ACHTEILHOCTH Hogeimme noctukeHnss XMuMAYECKON HAYKU U XUMUYECKOM TEXHOJIOrMU. POk Xxumun K 2.1.
HeJobexa B 00€CIIeUeHNH 3KOJIOTHYECKON, SHEPreTHUECKON U MUIIEBOM 0€30M1acCHOCTH, Pa3BUTUHU 2

MeauuuHbl. IlpaBuia moucka M aHajlM3a XMMHUYECKOH MH(POpPMALUU U3 Pa3ITUYHBIX




WUCTOYHUKOB (HayyHas u YydeOHO-HAy4YHas JHTEpaTypa, CpEIACTBA MAacCCOBOU
nH(opmanuu, cetb UHTEpHET)

I[MpakTuyeckue 3aHATHS

ITorck U aHanM3 KEMCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUI C yYETOM
Oynymiei npodecCHOHAIBHON NEATeIbHOCTH 10 TeMaM: Ba)KHEHIIIME CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKIHOHHBIE MAaTEPUAJIbI, KPACKH, CTEKJIO, KEPAMUKA, MAaTEPUAIIBI JJIsI

JJIEKTPOHUKH, HAaHOMATEepUANIbl, TEKCTWJIbHBIE BOJIOKHA, WCTOUYHUKH DHEPIHH, 2
OpraHWYECKHE U MUHEPAIIbHBIC yI0OpEHMS, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
3ammuTa: IlpencraBnenue pe3ysiabTaToB pelleHUs KelcoB B ¢opMe MUHHU-IOKIAAa C
Mpe3eHTalNEN
ITpomexxkyTouHasn
arrecTauus 1o JK3aMeH/KOHCYJIbTAIUSA 10/2
AUCHUILINHE
Bcero 88




3. YCJOBUS PEAJIN3AIINY YUYEBHOM JUCIUILIUHBI

3.1. las peanu3anuu NporpaMmbl y4eOHON ITHCHUILIAHBI AOJIKHBI OBITH NPelycMOTPEeHbI
cjeaylolue crnenuaibHble NOMeIleHus :

Kabunet(p1) «XuMun», OCHAIIEHHBIN(BIE) B COOTBeTCTBHH ¢ M. 6.1.2.1 oOpa3oBaTenbHOI
nporpaMMmsl o KoppekunonHast nejaroruka B Ha4aibHOM 00pa30BaHUH

3.2. UuopMmannoHHOe o0ecniedeHre peaju3aluu NporpaMmbl

s peanu3zanuu nporpaMMbl OM0IMOTeYHbIN (POHA 00pa30BaTENbHON OPraHU3alMY 10JKEH UMETh
NeJaTHbIC W/WIN 3JEKTPOHHBIE 00pa3oBaTelbHble M MH(POPMALMOHHBIE PECYPChl IJIsi UCIOJIb30BAHUS B
oOpazoBarenbHOM Tiporiecce. Ilpu  dopmupoBanmu  OubauoTeuHoro (QoHma oOpazoBaTenbHON
OopraHu3aiyell BIOMpaeTcss HE MEHEE OJHOTO M3/aHUs U3 MEPEUYHCICHHBIX HIDKE MEYaTHBIX M3aHUN U
(un) SNEKTPOHHBIX W3/IaHUM B KAYECTBE OCHOBHOT'O, IPU 3TOM CHHCOK MOXKET OBbITh JOMOJHEH HOBBIMU
U3JJaHUSMU.

3.2.1. OcHoBHBIE NEYATHLIEC H3TAHUSA

1. Tabpuensa O.C., OctpoymoB N.I"., Cnagkos C.A., Jopodeera H.M. [Ipaktukym: yaed. mocodue
JUTS CTYII. YUpexXAeHu cpel. mpod. oopasosanus. — M., 2014.

2. Taopuensa O.C. Xumms. 10 «ximacc. ba3oBbiii  ypoBeHb: yueO.uis1 o0mieoOpa3oBar.
yupexaenuil. — M., 2005.

3. Tabpuensn O.C. Xumusa. 11 kmacc. IlpodunbHeii ypoBeHb: yueO.ass 001IeoOpazoBar.
yupexaenuii / O.C. I'abpuensn, I'.I".JIsicoBa. — M., 2006.

4. Tabpuensu O.C.Xumusa. 11 xmacc. ba3oBwiii  ypoBeHb: yueb.qisi o0meobpa3zoBart.
yupexaenuil. — M., 2006.

5. T'abpuensn O.C. Xumus: oprad.xumus: yue0. 1uist 10 k1. o0ieo6pa3oBar. yupexaeHuii ¢ yriyo:i.
uzyuenueM xumun / O.C. I'abpuensu, M.I'. Octpoymos, A.A. Kapuosa — M., 2005.

6. I'abpuensa O.C. O6mas xumus: yde6.u1s1 11 k1. oOmieoOpa3oBar. yupekaeHUH ¢ yriayoul.
uzyuenueM xumun / O.C. I'abpuensu, U.I'. Octpoymos, C.H. Conosses, @.H. Mackaes — M., 2005

3.2.2. OcHOBHBIE 3JIeKTPOHHbIE U3IAHUS

1.JIebenes 0. A. Xumus [Dnekrponnsiii pecypc]: Yueonuk Jmst CITO / Jlebenes 0. A., ®anees
I'. H., T'onyGeB A. M., lllanoan B. H. ; mox o6u1. pen. ®aneesa I'.H. - Mocksa: FOpaiit, 2020 - 431 ¢ —
Jloctyn k mosHomy Tekcty ¢ caiita DBC IOpaiit: https://urait.ru/bcode/452143. - JJoctymn K HOJTHOMY
tekcry ¢ caiita OBC FOpaiit: https://urait.ru/book/cover/8502069D-4C10-4E5A-8CB1-6F21CE27169D.

2. Tynukun E. M. Xumus. B 2 4. Yacte 1. O0mas u HeopraHuyeckass XUMUs [ DIEKTPOHHBIN
pecypc]: Yuebnuk s CIIO / Tynukun E. U. - Mocksa: FOpaiit, 2020 - 385 ¢ - JlocTyn K TOJIHOMY TEKCTY
¢ caiita OBC [Opaiit: https://urait.ru/bcode/452785. - loctyn k moiaHoMmy Tekcty ¢ caita DbC IOpaiiT:
https://urait.ru/book/cover/IE64AAD5-78D4-4322-A1EB-10D3CDD604B5.

3. 3aiineB O. C. Xumus. JlaGopaTopHbIif TPaKTUKYM U COOPHUK 3a7ad [DJIEKTPOHHBIA pecypc]:
VYuebnoe nocodue s CIIO / 3aitues O. C. - Mocksa: FOpaiit, 2020 - 202 ¢ - JlocTyn K HOTHOMY TEKCTY
¢ caiita OBC [Opaiit: https://urait.ru/bcode/452597. - Hoctyn k moiaHoMmy Tekcty ¢ caita DbC FOpaiiT:
https://urait.ru/book/cover/6DA070D5-4BE7-469B-91D0-7D0D71A04353.

4. MapteiHoBa T. B. Xumus [OnexktpoHHblii pecypc]: YueOnuk u mnpaktukym ns CIIO /
MaptsinoBa T. B., Apramonosa U. B., I'ogynos E. b. ; mox o6u. pen. MaprteiHoBoit T.B. - Mockaa:
FOpaiir, 2020 - 368c - Hoctyn k monmHOMY TekcTy ¢ caiita DBC IOpaiit: https://urait.ru/bcode/450810. -
Hoctyn k momHomy TekcTy ¢ caiita OBC IOpaiit: https://urait.ru/book/cover/2DF461BB-5556-4D85-
B0O3C-EED9B2345989.

3.2.3. lonoTHUTeIbHbIe HCTOYHUKHU
www.chem.msu.su (DnekTpoHHas OMOIHOTEKA IO XUMHUH )
www.chemistry-chemists.com/index.html (3eKTpOHHBIN KypHAT «XUMHUKH ¥ XUMUSD»)
www.class-fizika.nard.ru («KiaccHast qocka aist 110003HATETBHBIX »)
www.hemi.wallst.ru («Xumus. O6pazoBaTenbHBIN CAUT IS HIKOJEHUKOB))
www.hij.ru (xypHa)I «XUMHS U KU3HBY)
www.hvsh.ru (kypHan «Xumus B MIKOJIE»)

=
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEFHOM JIUCIIUILIAHBI

Pe3ysabTarhl 00y4eHus

Kpurepum oueHkun \

MeToabl OLIEHKH

HCpC‘lCHb 3HaHPII>i, OCBaMBACMBIX B paMKaXx JUCHUIIJIMHBI

OK 01.

BriOupats criocoOsl perienus
3aJja4u NpoQeccuoHanbHOM
JeSITeIbHOCTH IPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 02.

Hcnonb30BaTh COBpEeMEHHbIE
CpeZACTBa MOUCKA, aHAIN3a U
MHTEpIpeTanuy HHPOpMauu 1
MH(OPMAIIMOHHBIE TEXHOJIOTUI
JUIs1 BBIITOJIHEHMSI 33124
npodeccnoHaTBEHOM
JesTeNbHOCTH

OK 04.

D¢ dexTuBHO B3aUMOICHCTBOBATD
1 paboTaTh B KOJIJICKTHUBE U
KOMaH/1e

OK 07.

CopnelicTBOBaTh COXpaHEHUIO
OKpY>Karollen Cpebl,
pecypcocOepeReHnI0, IPUMEHSTh
3HaHUS 00 N3MEHEHUH KJIMMaTa,
IPUHIUIIBI OEPEHKIINBOTO
MIPOU3BOJICTBA, 3((HEKTUBHO
JeCTBOBAThH B UpE3BbIYAHBIX
Curyauusax

1K 2.1. PazpaGaTbIBaTh
IIPOrpaMMBbl BHEYPOUHOU
JesITeIbHOCTH Ha OCHOBE
tpedoBanuit ®I'OC HOO, ®T'OC
HOO OB3, ®I'OC YO,
MPUMEPHBIX (OCHOBHBIX H
a/lalTHPOBAHHBIX )
00pa30BaTeNbHbIX IPOrPaMM U €
YYETOM NMPUMEPHBIX MPOrpaMm
BHEYPOYHOU JEATEIBHOCTH,
0CcOOEHHOCTEH 1 UHTEPECOB
00y4aroluXxcs ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBBSI U C
COXpaHHBIM Pa3BUTHEM U HX
poautenei (3aKOHHBIX
MIPEACTABUTENCH )

dopmynupoBaTh 6a30BbIE
MOHSATHS U 3aKOHBI XUMUHU
XapakTepru3oBaTh BIUSHUE
KOHIICHTPALIUU PEarupyromumx
BEIIECTB U TEMIIEPATyphl Ha
CKOPOCTh XUMHUYECKHUX
peakuuii

XapakTepru30BaTh BIUSHUAE
W3MEHEHHUS KOHIEHTpauu
BEILIECTB, PEAKIIMH CPE/Ibl U
TEMIEpaTypbl HA CMEIICHHUE
XUMHUYECKOTO PaBHOBECHUS

Tect «CtpoeHne aToMOB
XAMHYECKHX DJICMCHTOB U
MpUpOAa XUMUYECKOUN CBA3M.
3a1aun Ha COCTABICHUE
XUMHUYECKUX (HOPMYJT
JIBYXaTOMHBIX COEIMHEHUM
(okcuaoB, CyIb(pHUIOB,
TUAPUJIOB U T.IL.).

3amaHus Ha UCITOJIH30BaHIE
XUMHYECKOM CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIaType
MEKTYHApOAHOTO CO03a
TEOPETUYECKON U NMPUKIIATHOU
XUMHUH U TPUBUATIBHBIX
Ha3BaHUM I COCTaBICHUS
XUMHUYECKUX POpMYIT
JIBYXaTOMHBIX COETMHEHUM
(oxcuao0B, cynb(uIoB,
TUAPUJIOB U T.11.) U JPYTUX
HEOPraHWYECKUX COCAMHEHUM
OTJICILHBIX KIIACCOB

Tect «MeTtamyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
AJIEKTPOOTPHUIIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHUEM B IIEPUOANYECKON
CHCTEME XUMHYCCKUX
anemenToB .M. Menaeneeay.
5. IlpakTrueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOECHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB U IEPUOANUECKUM
W3MCHCHUEM CBOWCTB
XHUMUYECKHX DJIEMEHTOB U HX
CO€OUHEHUH B COOTBETCTBUM C
nosioxenueM Ilepuonnueckon
CHCTEME.

HCpC‘-ICHL yMeHI/Iﬁ , OCBANBACMBIX B paMKaX NJUCHHUIIIIMHBI

OK 01.

BriOupats criocoOsl perieHus
3a1a4 mpodeccuoHambHOM
NesITeIbHOCTH IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02.

UccnenoBars HCTUHHEBIE
pacTBOPHI € 33JIaHHBIMU
XapaKTepI/ICTI/IKaMI/I
PazanuaTe MCcTHHHBIE
pacTBOpHI

3aa4n Ha IPUTOTOBJIEHUE
pacTBOpOB.
[IpakTUKO-OpUEHTUPOBAHHBIC
pacyeTHbIE 3a/IaHUsI Ha IUCTIEPCHBIE
CHCTEMBI, HCTIOJIb3yEeMbIC B




PesyabTaThl 00y4eHuUs1

Kputepun onenkn

MeToabl OIeHKH

Hcnonb30BaTh COBpEMEHHbBIE
CpezACTBa MOUCKA, aHAIN3a U
MHTEpIpeTaluu nHpopmManuu u
MH(OPMAIIMOHHBIE TEXHOJIOTUI
JUIS BHITIOJTHEHUS 3a7a4
npodeccnoHaTBEHOM
JesITeNIbHOCTH

OK 04.

DddexkTrrHO
B3aMMOJICHICTBOBATh U PabOTATh
B KOJUIEKTUBE U KOMaHJIe

OK 07.

ConeicTBoBaTh COXPaHEHUIO
OKpY>Kalolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUHU KIIMMAaTa, IPUHIIUIIBI
Oepe’KITMBOTO MPOU3BO/ICTBA,
3¢ peKTUBHO NEHCTBOBATH B
YpE3BBIYANHBIX

Curyanusax

IIK 2.1. Pa3zpabarsiBath
MIPOrpaMMbl BHEYPOUHOU
JesITeTbHOCTH HAa OCHOBE
tpeboBanuit ®I'OC HOO,
dI'OC HOO OB3, ®I'0OC YO,
MIPUMEPHBIX (OCHOBHBIX U
a/1alITUPOBAHHBIX )
00pa3oBaTeNbHBIX IPOrPaMM U C
YYETOM IPUMEPHBIX MPOTPaMM
BHEYPOYHOMH e TeTbHOCTH,
0COOEHHOCTEN U HHTEPECOB
oOyJaromxcs ¢
OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI H C
COXPaHHBIM Pa3BUTHEM U UX
ponuTenen (3aKOHHBIX
npeJcTaBuTeNei)

HccnenoBath dusuko-
XUMHUYECKHE CBOMCTBA
HWCTUHHBIX PACTBOPOB.
O11eHUBATh MTOCIEACTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JeITEJIbHOCTH YeJIOBEKA C
MO3UIAHN DKOJIOTHUYECKOM
0e30macHOCTH

OBITOBOI M TIPOM3BOJICTBEHHOM
JIeATETLHOCTH YeJIOBEKa
[TpakTuueckas pabora
«[IpuroroBiieHre pacTBOPOB»
Keiic (¢ yuerom Oymymieit
poecCHOHAILHOM JIEATEIILHOCTH )
[IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJJaHus Ha
XapaKTEPU3aALUI0 XUMHYECKUX
AJIEMEHTOB: «MeTauTn4ecKue /
HEMETaJUIMYECKUE CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHE C UX
AJIIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHUEM B IIEPUOANYECKON
CHUCTEME XMMUYECKUX AJIEMEHTOB
J.1. MenneneeBa»
[IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3a/JaHUs Ha aHAJIU3
(bakToOpOB, BIMSIIONINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON
peakuuu. [IpakTuko-
OPUEHTHPOBAHHBIC 33/IJaHUS HA
npuMeHeHue npuHuuna Jle-
[TaTenbe mis HAX0XKACHUS
HaIlpaBJICHUsl CMEUICHUS
PaBHOBECUSI XUMHUECKOU PEaKIINH
1 aHanu3 (pakTopoB, BIUSIONINX HA
CMEIIEHUE XUMUYECKOTO
paBHOBeCHUS




