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1. OBILIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI

YUYEBHOI'O IPEIMETA
«XuMHD»
1.1. Mecro y4yeOHOro mpeaMera B  CTPYKType  OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaAMMBbI:
VY4eOHplii  mpeamer  «Xumus»  sBiIgeTcs  0a30BBIM  NPEAMETOM
0011e00pa3oBaTeNbHOIO  LUKIA  OOpa3oBaTEIbHOM  MPOTPaMMbl  CPEJHETO

npodeccuonansHoro obpazoBanust B coorBeTcTBUU ¢ OI'OC COO u npodwums
cneruanbHocTu 40.02.03 Ilpaso u cyoebnoe aomunucmpuposatue.

1.2. Heab u muaHupyemblie pe3yJabTaThbl 0CBOCHHUs Y4e0OHOI0 npeamera:
B pamkax mporpammel y4eOHOTro HmpeaMeTa OO0y4arolMMHUCS OCBAaWBAOTCS

MCHUA 1 3HAHUA:

IIpenmeTHble, TUHYHOCTHBIE U Ymenusn 3HaHus
MeTalnpeMeTHbIe Pe3yJbTaThl
IIpenmeTHble pe3ybTaThI: - pacKpbIBaTb CMBICI | - 0 XUMHUYECKON
NEPUOANYECKOTO COCTaBJIAIOLIEHN
- chOpPMHUPOBAHHOCTH TPEJCTABICHUN O | 3aKOHA J.N. | ecTeCTBeHHO-  HAay4YHOH
XUMHYECKON cocraBistonieil | Menneneesa U | KapTUHBl ~ MHUpPA,  POJIH
€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, | I€MOHCTPUPOBATh €r0 | XUMHUM B TIO3HAHUU
poIM XUMHMM B IIO3HAHMM SIBJIE€HHWH | CUCTEMAaTHU3HMPYIOILL ABJICHUN  TNIPUPOABI, B
PUPOJIbI, B HOPMHUPOBAHUM MBIIIICHUS U | YIO, OOBSICHUTENbHYIO | (OPMUPOBAHUU
KyJbTYpPbI JIUYHOCTH, €€ | ¥ TIPOrHOCTHYECKYIO | MBIIUIEHUS M KYJIbTYpPBI
byHKIIMOHATBHON IrPaMOTHOCTH, | (YHKIIHH; JUYHOCTH, ee
HEoO0Xo 1Mot TUISL peleHus GyHKIIMOHATHHON
NPAKTHYECKUX 3aJad M SKOJOTHYECKH | XapaKTephU30BaTh rPaMOTHOCTH,
00OCHOBAaHHOTO OTHOILICHHUS K CBOEMY | JIEKTPOHHOE HEo0X0IuMOn Ui
3I0POBBIO U IPUPOIAHON CpEE; CTpOCHHE aTOMOB | pEIIEHUS]  MPAKTHUYECKUX
XUMUYECKUX 3a7a4 M IKOJIOTMYECKU
- BJIaJE€HHE CHCTEMOM XHUMHYECKHX | DJIEMEHTOB 1 000CHOBAHHOT'O
3HAHUH, KOTOpas BKJIIOUAET: | - 4 NIEPUOJOB | OTHOLIEHUSI K  CBOEMY
OCHOBOIIOJIAraroIIe nonstus | [lepuognueckoit 3I0POBBI0 WU TNPHUPOJHOMU
(XMMHYECKHH DIIEMEHT, aTOM, | CUCTEMBl XMMHUYECKUX | CPEIE;
3JIEKTPOHHAS o0oouka aToma, | JIEMEHTOB ..
MOJIEKYJIa, BaJICHTHOCTb, | MeHieneeBa, - CUCTEMBI
ANEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl | UCHONb3Ysl  IMOHSTHS | XUMUYECKUX 3HAHWH,
CBSI3b, CTpYKTYypHast dopmyna | "s-, p- d- | xoropas BKJIIOYAET:
(pa3BépHyTass U COKpall€HHas), MOJb, | SJIEKTPOHHBIE OCHOBOIIOJIAr AFOIINE
MOJISIpHAs Macca, MOJISIpHBIH  00BEM, | opOuTanu", HOHSITHS (XuMHYecKuit
YIJIEPOJIHBIN  CKeNeT, (YHKIMOHAIbHAS | "DHEPreTHUYEeCKUE BIIEMEHT, aToMm,
rpymmna, paaukal, HU30Mepusi, M30MeEpbl, | ypOBHHU", OOBSICHSATH | SJIEKTpOHHAs  00O0JOYKa
TOMOJIOTHYECKU I psn, TOMOJIOTH, | 3aKOHOMEPHOCTH aToma, MOJIEKYJIa,
YTIEBOIOPOABI, KHCJIOPOJ U | I3MEHEHUsI  CBOICTB | BQJIEHTHOCTb,
a30TcoJiepKaliie COeIMHEHUSI, MOHOMEp, | XUMUYECKUX AJIEKTPOOTPULIATETHHOCTH,
HOJIUMED, CTPYKTYpHOE 3BEHO, | WIEMEHTOB U HX | XUMHYECKas CBSI3b,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI), | COeAMHEHUI 10 | CTPYKTypHast bopmyia
OCHOBOIIOJIATraloINe MOHATHUSA | IEpUOJIaM U Tpymmnam | (pa3BepHyTas u
(XMMHYECKHI JIEMEHT, aTOM, U30TOI, s-, | [lepnoamueckoit COKpaIeHHas), MoJib,

p-, dPIEKTpOHHBIE OpOWTAIM aTOMOB,

CHUCTCMBI XHMMHNYCCKHX

MOJISIpHas Macca,




WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BEM, | DIIEMEHTOB J.W. | MossapHbINA 00BeM,
BAJICHTHOCTb, JJIEKTPOOTPUIATENIBHOCTD, | MeHneneena; YIJIEPOIHBIN CKEJIET,
CTENEHb OKHUCJICHHS, XUMUYECKas CBS3b GyHKIIMOHATIBHAS TPYIIA,
(xoBaJleHTHasi, MOHHAs, MeTaJJIM4ecKas, BBISIBJISATH | PAAUKal, U30Mepus,
BOJIOPO/IHAs), KPUCTAJUINYECKAS | XapaKTePHBIE H30MEpHI,
pemé€TKa, THUIbI XMUMHUYECKUX PEAKUUM, | IPU3HAKM  IOHATHMH, | TOMOJIOIHYECKHUM pan,
paCTBOp, 3HCKTpOJII/ITLI, HGZ-)JICKTpOJII/ITLI, YCTaHaBJII/IBaTB ux | roMo0Joru,
3IEKTPOJIUTHYECKAS IMCCOLMAIMS, | B3aMMOCBS3b, YIJIEBOJAOPOABI, KUCIOPOJ
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTH | HCIOIH30BAThH u a30TcoepxKaIiue
XHUMHYECKOH  PEaKkluH,  XHMHYECKOE | COOTBETCTBYIOIIUE COEIMHEHUS,  MOHOMep,
paBHOBECHE); HOHSTHS npu | NOJIUMEp,  CTPYKTYypHOC

OIMCaHNH 3BCHO,
- TEOPMU M 3aKOHBI (TE€OPHUs CTPOCHUS | HEOPraHMYECKMX BBICOKOMOJIEKYJISIPHBIE
opranndeckux Bemects A.M. bytieposa, | pemects u uX | COeTMHEHMUS);
3aKOH COXPAaHEHHMs MAacCChl BEIUECTB); | MpeBPAILCHUIA;
3aKOHOMEPHOCTH, CHMBOJINYECKHH S3BIK - OCHOBOIIOJIAraroIye
XMMHUH; ~ MHPOBO33PCHYCCKHE 3HAHUS, | -  paHmpoBaTh W | TOHSTHS (XumMHuuecKuit
JeXalue B OCHOBE  INOHUMAHUSA | BRIMOTHSTH AJIEMEHT, aTOM, H30TOIl,
MPUYUHHOCTU u CUCTEMHOCTH | XpMHUYeCKH s-, p-, d- D2IeKTpOHHBIE
XMMHYECKHX SIBICHHI, (PAKTONOTHYECKUE | HKCIIepUMEHT opOUTaTu aToMOB, HOH,
CBCJCHUS O  CBOWCTBAaX,  COCTaBe, | (pa3ioKeHHE MOJIEKYJIa, MOJIb,
MOJTyYCHU N u 0€30IaCHOM | frepokcHia  BojOpoja | MOJSPHBIIL o0beM,
UCIIOJIb30BAaHUU BOKHEUIIUX | g TIPUCYTCTBUN | BAJICHTHOCTB,
OPraHWYeCKUX BEIIECTB B OBITY M | karanmsatopa, ANEKTPOOTPHULIATENIBHOCTb,
MPAaKTHYCCKOH ACATEIBHOCTH YCI0BCKA; | onpeseseHue cpex | CTCICHB OKHUCIICHUS,

pacTBOPOB BEUIECTB C XUMHNYECCKasd CBs3b
- c()OPMHUPOBAHHOCTh YMEHUH BBIABIATH | [[0MOIIBIO (koBajieHTHasi,  MOHHa“,
XapaKTEpHbIE MIPU3HAKU MOHATHH, | yHuBEpCaIBHOTO MeTaJuInYecKas,
yCTaHaBJIUBATh ux B3aUMOCBSI3b, | yuuKaTOpa, BIMSHUE | BOAOPOIHA),
HCITIOJIb30BAaTh COOTBETCTBYIOIINE | pasnuunblX (GaKTOpoB | KPUCTAIHIECKAs
MOHATUS NpPU  ONHMCAHUM  COCTaBa, | ga CKOpOCTh | PCIICTKa, THUIIbI
CTPOCHHUS U MPEBPALICHNH OPTaHUYCCKUX | XpMUYECKON peakiuy, | XUMUYECKHX peakumii,
COCIMHEHHIA; c(pOpMHUPOBAHHOCTE | peaxiuu HWOHHOTO | PACTBOp,  DIIEKTPOJIUTHI,
YMEHHI  HCHONB30BaTh  XUMHYECKYIO | oGMmeHa, HEAJIEKTPOJIUTHI,
CHUMBOJIUKY JUTSt COCTaBJICHUS | kayecTBEHHBIC AIEKTPOTUTHYECKAS
MOJIEKYJIIPHBIX u CTPYKTYPHBIX | peakuuu Ha cynbdar-, | AUCCOLHALNS,
(pa3BépHYTOH, COKpaIEHHOH) (OPMYI | kapGoHaT- U XJIOpHA- | OKHCIHUTEIb,
OPraHMYECKHX BEIICCTB M YPABHCHWH | aHHOHBI, HA KATHOH BOCCTaHOBUTENb,
XHUMUYCCKUAX ~ PeAKLWi, H3rOTaBIMBATb | aMMOHMS,  pelueHue | CKOPOCTH XUMHUYECKON
MOJICITH MOJICKYJI OPraHUYECKUX BEIIECTB | skcrepuMEHTANbHBIX | PCAKINH, XUMHUYECKOE
IS WIUIOCTPAMKM MX XMMHYECKOTO H | 3ajauy  mo  TemaMm | PABHOBECHE);
IIPOCTPAHCTBEHHOI'O CTPOCHMS; "MeTtamibr" "

"HemeTasms") B|- TEOpUM UM  3aKOHBI
- c(OpMHUPOBAHHOCTh YMEHUI BBISBISTH | cOOTBETCTBHH ¢ | (Teopus CTPOEHHUS
XapaKTepHbIE MIPU3HAKU MOHATHH, | npapuiaMu  TeXHHMKH | OPTAHHYECKHX  BCIIECTB
YCTaHaBJIMBATh 1704 B3aMMOCBSI3b, | Ge30MaCHOCTH npu | A.-M. byrtieposa, 3akoH
HCII0JIb30BATh COOTBETCTBYIOIIUE | oGpaliieHuK ¢ | coxpaHneHus Macchbl
HOHATHS TIPY ONMCAHUK HEOPTAaHUYECKMX | permecTBAMU 1 | BELIECTB);
BEILIECTB U UX MPEBPALLCHUM; 1a6opaTOPHBIM

060pyZ[OBaHI/IeM, - TCOpUH u 3aKOHBI
- c(hOpMUPOBAHHOCTH YMCHUH | rpesicTaBIsITh (Teopust
yCTaHaBJIUBAaTh NPUHA/UICKHOCTD | pe3ysIbTaThl ANEKTPOIUTUIECKON




U3YYCHHBIX OPraHUYECKHX BEIIECTB IIO
X COCTaBy u CTPOCHHIO K
onpeaenEHHOMY KJIaccy/Tpynme
COCIMHEHUH (YTJIEBOIOPOIBI, KHCIOPO U
a30TcoJepKaIINe COCIUHCHUS,
BBICOKOMOJICKYJISIPHBIC COCJTUHCHHS ),
JlaBaTh UM Ha3BaHUS o
CHCTEMATHYECKOM HOMEHKJIAType
(IUPAC), a MIPUBOJIUTH
TPUBHAIBHBIC  HA3BaHHUS  OTJACIBHBIX
OpPTaHHYECKUX BEIIIECTB (aTHIICH,
MPONWICH, AaleTUICH, JSTHICHTJINKOb,
[JIMLIEPUH, dbenom, dbopManbaeru,
aneTalbJCeru]l, MypaBbHHAs  KHUCIIOTA,
YKCyCHasl KHCIIOTa, OJICMHOBAas KHCJIOTa,
CTeapuHOBAs KHCIIOTA, TJIIOK03a,
bpykro3a, Kpaxmar, LIEJIII0JI03A,
TJIMIIVH),

TAKXEC

- c(hOopMUPOBAHHOCTH YMEHUH
HCIIOJIB30BaTh XUMHYCCKYIO CHMBOJIUKY
JUIE  COCTaBJICHUS (OPMYJT BEIIECTB H

YpaBHEHUU XAMUYECKUX peakuuu,
CHUCTEMAaTUYECKYIO HOMEHKJIaTypy
(IUPAC) wu TpuBHalbHBIE Ha3BaHUs

OTACJIBbHBIX HEOPraHWYECKUX BEILECTB
(yrapHslil ra3, yrileKMCiblid ras, aMMHaK,
raméHasi M3BECTb, HEralléHas W3BECTh,
MUTHEBAS COJIA, TUPUT U IPYTHUE);

-chopMHUPOBAHHOCTH YMEHUS ONPEIEIIATh
BU/IBI XUMHUYECKON CBSI3U B
OpTraHUYECKUX COCTUHEHUSX (OJUHApHbIE
1 KpaTHBIC);

- chopMHUPOBAHHOCTH YMEHUS IPUMEHSTH
MTOJIOKEHUS TEOPUH CTPOEHHUS
oprannyeckux Bemiects A.M. bytieposa
JUIsl OOBSCHEHUS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS,

- 3aKOH COXPaHEHUsI MacChl BEIECTB;

- c(hOpMUPOBAHHOCTH YMEHHIA
XapakTEepU30BaTb  COCTaB, CTPOCHME,
dbuznyeckue W XHMHYECKHE CBOWCTBA
TUNAYHBIX MPEACTABUTENECH pPa3IMYHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH,

9TaH, OJTWICH, TPOMUJICH, alleTHICH,
OyraaueHn-1,3, MeTmIoyTaaues-1,3,
OeHs3011, METAHOI, 9TaHOJI,
STHICHTIIUKONb,  TJHIEPUH,  (QEeHO,

areTanbleTu, MypaBbUHAs M YKCyCHas
KHUCJIOTHI, TJIFOK03a, KpaxMaJl, [eJUTI003a,
aMHUHOYKCYyCHast KHCJIOTA),

XHUMHUYECKOTO
AKCIIEPUMEHTA B
dbopme 3armcu
ypaBHEHUH
COOTBETCTBYIOLINX
peakuui u
dbopmynupoBaTh
BBIBOJIBI Ha OCHOBE

9TUX PE3YJIbTATOB;

- BBISIBJIATD
XapaKTepHbIE
IIPU3HAKU  IIOHATHH,
YCTaHABIIMBATh ux
B3aUMOCBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIINE
HOHATHS pu
OIMCaHUU COCTaBa,
CTPOCHHUS u
IIPEBPALLCHUI
OpPraHUYECKUX
COCJIMHEHMHIA;
XapaKTepU30BaTh
(omuceiBaTh)  oOIIHE
XMMHYECKHE CBOMCTBA
HEOPraHUYECKUX
BEUICCTB  PA3JINYHBIX
KJIACCOB,
MOTBEPK1aTh
CyILIECTBOBAHUE
TCHETHUYECKOM  CBSI3U
MEXIY
HEOPraHUYECKUMU
BEILIECTBAMU c
IIOMOLIBIO YpPaBHEHUM
COOTBETCTBYIOLIUX

XHUMHUYCCKUX pCaKHI/Ifl;

- COCTaBJIATh
YpPaBHEHUSI  pEaKLMil
pa3INYHBIX THUIIOB,
TIOJIHBIE u
COKpalllCHHbIE
YpPaBHEHUSI  pEaKLMil
HOHHOT'O oOMeHa,
YUYUTBIBAasE  YCJIOBHUS,
IpU  KOTOPBIX  3TH
peakuuu  HIyT 10
KOHIIA;

JIMCCOIMAIIH,
MEePUOINYECKHI 3aKOH
JI.. MenneneeBa, 3aKOH
COXpaHEHUs Macchl
BCIIECTB, 3aKOH
COXpaHEHUs u
MpeBpalIICHH SHEPruu
npu XUMHYECKHUX
peaxkuusx),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUIM SI3BIK
XHUMUH,
MHUPOBO33PEHUYECKHE
3HaHMS,  JIeKallue B
OCHOBE ITOHMMAaHUS
MIPUYUHHOCTH u
CHCTEMHOCTH

XUMHYECKHUX SIBJICHUM,
¢axTonoruyeckue

CBEJIICHHS O CBOMCTBAX,
cocTaBe, IONyYeHUH U
0e30macHOM
HCIIOJIb30BaHUH
BayKHEHIITHX
HEOPTaHUYECKUX BEIIECTB
B OBITY W TPaKTUYECKOU
JIeITEIbHOCTH YEJIOBEKa;

- 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK
XHAMHUU;

- MUPOBO33PEHUECKHUE
3HaHMS,  JIeKalue B
OCHOBE IMOHUMAaHHS
MPUIHUHHOCTH i
CHCTEMHOCTH

XAMUYECKHX SIBJICHUH,
(axTonoruyeckue

CBEJIICHHS O CBOMCTBAX,
cocTaBe, IONyYeHUU U
0e30macHOM
HCIIOJIb30BaHUH
Ba)KHEHIITHX
OpPTaHMYECKUX BEIIECTB B
OBITY © TPAKTHYECKOM
JIeITEIbHOCTH YEJIOBEKA;

- 00 OCHOBHBIX
MeToax HAYYHOT'O
MO3HAHUS, UCTIOIb3YEMBIX
B XUMHUU npu




WITIOCTPUPOBATh TE€HETHYECKYI0 CBS3b
MEXTY HUMH YpaBHEHHSIMHU
COOTBETCTBYIOIUX XUMHUYECKUX PEeaKIni
c UCTIOJIb30BaHUEM CTPYKTYPHBIX
dopmyn;  cHOpMUPOBAHHOCTb  yYMEHHUS
XapaKTepu30BaTh WCTOYHUKHU
YTIIEBOIOPOAHOIO CBIpBS (HedTh,
MPUPOJHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadoTKu u PaKTUYECKOE
NpUMEHEHUE TIPOTYKTOB TIEpEpabOTKH;

-c(hopMUPOBAHHOCTH YMEHHIA IPOBOAUTH
BBIYUCIICHHS o XUMHAYECKUM
YpaBHEHUSIM (maccsl, 00BEMa,
KOJIMYEeCTBA HMCXOTHOTO BEIIECTBA WU
NPOJIYKTa PEAKLUH 110 U3BECTHBIM Macce,

00bEMY,  KOJHMYECTBY  OJHOTO W3
HCXOAHBIX BCHICCTB HWJIM IMPOAYKTOB
peaKIun);

- c(hOpPMHUPOBAHHOCTh YMEHHH BIAJETh
CUCTEMOH 3HAHUI 00 OCHOBHBIX METOIAaX
Haquoro IIO3HaHUs, I/ICHOJIb3yeMI:IX B

XUMUW TpU  U3YYEHUM BELIECTB U
XUMHUYECKUX  sIBICHWH (HaOironeHue,
U3MEpEHHUE, JKCIIEPUMEHT,
MOJEJIUPOBAHUE), HCIIOJIb30BaTh

CHUCTEMHBIC XUMHYECKHE 3HAHUS JUIS
NPUHATUSA  PELIEHUH B  KOHKPETHBIX
KM3HCHHBIX CHUTYyallUsiX, CBS3aHHBIX C
BCIICCTBAMU U UX IIPUMCHCHHUCM;

- chopMHUPOBAHHOCTH YMEHHH COOTIOATh

nmpaBujia IIOJIb30BaHUA XUMHUYECKOU
MOCy 101 " 71a60paTOPHBIM
o0opyaoBaHHEM, a TakXke MpaBuia
oOpareHus C BEIIECTBAMU B
COOTBETCTBUHUN C HHCTPYKIUAMU 10
BBITTOJTHEHHIO 71a00paTOPHBIX
XUMHWYECCKUX OIIBITOB,
c(hopMUPOBAHHOCTH YMEHUH
MJIAaHUPOBATHL U BBIINIOJIHATDH XUMHUYECKUHU
SKCTICPUMEHT (mpeBparmeHus

OpTraHUYCCKUX BCIICCTB IPHU HAIrpCBAHUH,
MMOJIy4C€HHUE OTHUIJIICHA W HU3Y4YCHHE €TI0

CBOCTB, KaueCTBEHHbBIC peakuuu
OpPraHMYeCKUX BEIECTB, JEHATypalus
OeKOB MpH  HArpeBaHWH, IIBETHHIC

peaknuu OEIKOB) B COOTBETCTBHH C
MpaBUJIaMU TEXHUKUA OE30MACHOCTH MPHU
obOpareHuu c BeIlECTBAMU u
71a00paTOpPHBIM 000pyI0BaHUEM,
MPEJICTaBISITh Pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEHTa B (opMe  3amucH
YpPaBHEHUH COOTBETCTBYIOIIMX PEAKIUH

- KIaccu(uIupoBaThb
XUMHAYECKHE PEaKIuu

10 Pa3INYHBIM
npu3HakaMm (4uciy |

COCTaBYy
pearupyronmx

BCIICCTB, TCIIJIOBOMY
ahdexry peaKkiuu,

U3MEHEHUIO CTEIeHEN
OKUCJICHUS

DIIEMEHTOB,
00paTuMOCTH
peaxImm, Y4aCTHIO
KaTajau3aTropa);
OTIPENICTIATh
BaJICHTHOCTb u
CTCTICHb  OKUCJICHHS
XUMHYECKUX
HIIEMEHTOB B
COEJIMHEHUSIX
pa3IMYHOTO COCTaBa,
BUT XUMHUYECKOU

CBsI3W  (KOBaJICHTHas,
WOHHas,
MeTaITMYeCcKas,
BOJIOPOJTHAS ) B
COCTMHEHUSIX, THII
KPUCTALTAYECKOMN
peIIeTKH KOHKPETHOTO
BelecTBa  (aTomHas,
MOJIEKYJISIpHAS,
WOHHas,
MeTaJuInyecKasi),
XapakTep cpeabl B
BOJIHBIX pacTBopax
HEOPraHUYECKUX
COCIUHECHUI;

- HCII0JIb30BATh
XUMHUYECKYIO
CUMBOJIUKY
COCTaBIICHUS
MOJIEKYJISIPHBIX "
CTPYKTYPHBIX
(pa3zBepHyTOH,
COKpAIICHHOMN)
dopmyn
OpraHMYECKUX
BEILECTB U YPaBHEHUMU
XUMHYECKUX PEaKIHid,
U3rOTaBIUBATh
MOJIEH MOJIEKYI

IS

U3Y4YEHUU
XUMHUYECKHUX
(mabnronenue,
U3MEepeHHe, IKCIIEPUMEHT,
MOJICJIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUA s
NPUHATUS  PEIICHU B
KOHKPETHBIX >KU3HEHHBIX
CUTyallusX, CBA3AHHBIX C
BEILIECTBAMU u ux
MIPUMEHEHUEM;

BEIIECTB U
SIBJIEHUU




U (GOpMYIHpPOBATH BBHIBOJBI Ha OCHOBE
9TUX pPe3yJbTaTOB; C(HOPMUPOBAHHOCTH

YMEHUH  KPUTUYECKH  aHAJIU3UpPOBATh
XUMUYECKYIO nHdOopMaImio,
nojiy4yacMyro M3 pPa3HbIX HCTOYHUKOB
(cpenctBa  maccoBoil  mH(pOpMaIuH,

WHTepHeT u npyrux);
- chopMUPOBAHHOCTH YMEHHH COOTIOATh
IpaBUiIa SKOJIOTUYECKHU L[EIeco00pa3HOro

NOBEJEHUA B ObITY M  TPyAOBOH
JeATEIbHOCTH B LEIAX COXpaHEHUs
CBOECTO  3I0pPOBbI W  OKpY’KarolEel
IIPUPOJHOMN cpensl, OCO3HAaBaThb
OMACHOCTb  BO3JCHCTBUS HA  JKHUBBIE
OpraHUu3Mbl OIpeeIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMAsI CMBICT
rokazarens K (npenenabHO

JOTYCTUMON KOHIIGHTPAIMH), TMOSCHATH
Ha TPUMEPAX CIOCOOBI YMEHBIICHUS U
MIpeI0TBpALICHUS 170.¢ BpPEIHOTO
BO3JICUCTBHS Ha OpPraHU3M YeJIOBEKa; NS

00y4aromuxcst c OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/IOPOBBSI:  YMEHHUE
NPUMEHATh  3HaHUA 00  OCHOBHBIX

JOCTYITHBIX METOJIaX MO3HAHMS BEIECTB
U XUMHYECKUX SBICHHUH; JJISI CIETBIX U
CJIa0OBUIAIUX OOYYAIOUIMXCS: YMEHHE
UCTIONB30BaTh  PelNbe(pHO  TOUYECUHYIO
cuctemy o6Oo3HaueHuii JI. Bpaiins ms
3aIMCH XUMUYECKUX (OPMYIL.

- c(hopMUPOBAHHOCTH YMEHUH
OonpeacisiTb  BAJICHTHOCTL W CTCIICHDB
OKHUCJIGHUSI XUMHUYECKHX DJJIEMEHTOB B
COCAMHCHUAX PA3JIMYHOTO COCTaBa, BUI
XUMHUUYECKON CBSI3U (xoBaJIeHTHaA,
MOHHAs, MeTaJUIMuecKasi, BOJOPOAHAas) B
COCIMHEHUSX, THUIl  KPHUCTAJUINYECKOU
peméTKu KOHKPETHOTO BeIeCTBa
(aTomMHasi,  MOJEKyJspHas,  HMOHHasd,
METaJJIMYecKasi), XapakTep Cpeasl B
BOJHBIX  pacTBOpax  HEOPraHUYECKUX
COCJIMHEHMUIA;

- c(hOpMUPOBAHHOCTH YMEHHIA
yCTaHaBIIUBATh MPUHA]JIEKHOCTD
HEOPTaHUYECKUX BEIIECTB MO MX COCTaBY
K ornpeaenéHHOMY KJIaccy/Tpymme
COeIMHEHH  (IIpocThle  BemlecTBa —
METaJIbl ¥ HEMEeTaJUIbl,  OKCHJBI,
OCHOBaHHUS,  KHUCIOTBI, aM(OTepHbIE
TUAPOKCH]IBI, COJIN);

OpTraHUYECKUX
BELIECTB TUIS
WJLTIOCTPALIMH 170'¢
XUMHYECKOT0 u
MIPOCTPAHCTBEHHOTO
CTpOCHHUS;

- HCIIOJIb30BaTh
XUMUYECKYIO
CUMBOIIUKY TUISt

cocTtaBiieHUsT (opMyIT
BEILIECTB U YpaBHEHUU
XUMHYECKUX PEaKLHi,

CUCTEeMAaTUYECKYIO
HOMEHKIIATypy
(IUPAC) u
TPUBHUAIILHEIC
Ha3BaHUS OTJENbHBIX
HEOPTaHUYECKUX
BEIIIECTB (yrapHsrii
ra3, yTJEKHCIbIM Tas,
aMMHUax, raiieHas
W3BECTh, HeralieHas
U3BECTb, MUTHhEeBas
cona, MUPUT u
Apyrue);

- yCTaHaBIUBATh
MPUHA]ICKHOCTD
U3YYEHHBIX
OpPTaHHYECKUX
BEIIECTB 1o ux
COCTaBYy U CTPOCHHUIO K
oTpeeIEeHHOMY
KJIacCy/Tpymnme
COeIUHEHUN
(YrieBoopo/sl,
KHUCJIOPOJT u
a30Tco/epKaIIue
COETMHEHMS,
BBICOKOMOJICKYJISIPHBI
€ COCIMHEHMSI ), 1aBaTh
UM Ha3BaHUSI  TIO
CHUCTEMAaTUYECKON
HOMEHKIIAType
(IUPAC), a Takxe
MIPUBOIUTH
TpUBHAJIbHbIE
HA3BaHUS OTJIEIBHBIX
OpraHMYECKUX
BEIIIECTB (aTmIeH,

MPONMJICH, alleTUJICH,




- c(hOopMUPOBAHHOCTH YMEHUH
pacKpbIBaTh  CMBICI  TEPUOJAUYECKOTO
3aKoHa J.N. Menpeneena U
JEMOHCTPHUPOBATH ero
CUCTEMATHU3UPYIOIIYIO, OOBICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIMH;

- c(hOpMUPOBAHHOCTH YMEHHIA
XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHYECKHX DJJIeMEHTOB 14
nepuogoB  Ilepuonnueckoit  CHUCTEMBI
XUMHYSCKHUX 3JIEMEHTOB J..
MenneneeBa, HCIOJIb3YSl IOHATHUA «S-, P-,
d- AJIEKTPOHHBIE opoutanm,
«IHEPreTUYECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB u X
COCIMHEHHWI M0 mepuojaM M Tpynnam
[leproauyeckoil CUCTEMBI XUMHUYECKUX
sanemenToB JI.1. Menpeneena;

- c(hOpMHUPOBAHHOCTH YMEHHIA
XapakTepu30BaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMUYECKUX
BELIECTB Pa3IMYHBIX KJIACCOB,
MOJITBEPKIATh CYIIIECTBOBAHHE
TeHETUYECKOM CBS3HU MEXIy
HEOPraHUYECKUMU BEIECTBAMHU c
MOMOIIbIO YPAaBHEHUI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIU;

- c(OpPMHPOBAHHOCTH YMEHUs
KJ1accu(pUIpOBaTH XMMHYECKHE
peakiuuyd 1O pa3IMYHBIM  IpPHU3HAKAM
(ucly W COCTaBy  pearupyromux
BEIIIECTB, TEIUIOBOMY 3(dekTy peaxiuu,
MU3MEHEHHIO CTeneHein OKHCIICHUS
BIIEMEHTOB,  OOpPaTUMOCTH  pEaKIHH,
YYaCTHIO KaTajin3aTopa);

- c(hopMUPOBAHHOCTH
COCTaBIIAITh YpaBHEHHUS
pa3IMyYHBIX THUIIOB, MOJIHBIE u
COKpalllCHHbIE  YPaBHEHHUA  pPEAKLUU
MOHHOTO OOMEHa, YYMTbHIBasi YCIIOBHS,
OpU KOTOPBIX OTH pEaKUuu UAYT 0
KOHIIa;

- c(hopMHPOBAaHHOCTh  YMEHUI
MPOBOAMUTH PEAKIMH, MOJITBEPKIAIOLIIE
Ka4eCTBEHHBII COCTaB Pa3INYHbIX
HEOPraHWYECKUX BEIIECTB, pACIO3HABATh

YMEHUH
peaxkuuii

STHUJICHIJIUKOJIb,
TJIMIEPYH, dhenon,
dbopmanbaerus,
areTanbIeTuy,
MypaBbHHAs KHCJIOTa,
YKCYyCHast KHCJIOTA,
OJICMHOBAasl  KHUCIIOTA,
CTeapHHOBAsl KHUCIIOTA,
TIII0K03a,  (pPyKTO3a,
Kpaxmall, IeJUTII03a,
TJTUITHH);

- ONpEeNeNsiTh BHIBI
XHMHYECKOM CBSI3U B
OpPTaHHYECKUX
COETMHEHMIX
(onuHapHbBlE U
KpaTHBIE);

- MIPUMEHSTH
MOJIOKEHUSI  TEOPHH
CTPOCHUS
OpPTaHHYECKUX
BEIIIECTB
byrtneposa
00BSICHEHHS
3aBHUCUMOCTH CBOICTB
BEIIIECTB oT nux
COCTaBa U CTPOEHUS;
-3aKOH  COXpaHEHUS
MaccChl BEIICCTB;

- c¢(hopMUPOBAHHOCTH
yMEHU
XapaKTEePU30BaTh
COCTaB, CTpOEHUE,
buszngeckue u
XMMHYECKHUE CBOMCTBA
THITUYIHBIX
MIPEACTaBUTENEN
pa3IUYHBIX  KJIACCOB
OpPTaHHYECKUX
BEIIECTB (METaH, dTaH,
STUJICH, MIPOITUJICH,
alneTusieH, OyTaaueH-
1,3, MermnOyTagueH-
1,3, OeHs3omn,
METaHOII, 3TaHOI,
STHJICHTITUKOJIb,
[JIMLIEPHH, ¢benon,
aleTabIeTH/I,
MypaBbUHAsS u
YKCYCHasi  KHCJIOTHI,

AM.
hilae: ¢




OIIBITHBIM HyTéM HOHBI,
NPUCYTCTBYIONIME B BOJHBIX PacTBOpax
HEOPTaHUYECKUX BEIIECTB;

- c(hopMUPOBAHHOCTH YMEHUH
PacCKpbIBaThb CYIIHOCTbL OKHUCIUTCIBHO-
BOCCTaHOBUTEIIbHBIX peaxmui
HOCPEJICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajlaHca ATUX PEAKIIH;

- ¢(hOpMHUPOBAHHOCTh YMEHUI OOBSICHATH

3aBUCUMOCTb ~ CKOPOCTH  XUMHUYECKOH
peakuud OT Pa3IUuYHBIX  (HAKTOPOB;
XapakTep  CMELIEHUS  XUMHUYECKOIro

pPaBHOBECHSI B 3aBUCUMOCTH OT BHELIHETO
BoznericTBus (mpuHnu Jle [larense);

- c(hOpMUPOBAHHOCTH YMEHHIA
XapaKTepU30BaTh XUMHUYECKHE MTPOIECCHI,
JeXalyue B OCHOBE IMPOMBIIUIEHHOTO
MOJTYYCHHUSI CEPHON KHCIIOTHI, aMMHUaKa, a
TaKkKe c(OpPMHPOBAHHOCTH
MPEACTaBICHU 00 OOmUX HayIHBIX
NPUHIMIAX ¥ YKOJOTHYECKUX MpodiemMax
XHUMHUYECKOTO TIPOU3BOICTBA;

- c(hopMUPOBAHHOCTH YMEHHI MPOBOANUTH
BBIYUCIICHHSI C MCTIOJIh30BAHUEM TTOHSITHS
«MaccoBas J0Js BEIIeCTBA B PacTBOPE,
O0OBEMHBIX ~ OTHOIICHWH  Ta30B  TpHU
XUMHUYECKHX PEAKIHUSIX, MacChl BEIECTBA
wim  00péMa Ta30B MO HM3BECTHOMY
KOJIMYECTBY  BEILECTBA, Macce WU
00BbEMY OIHOTO W3 YYaCTBYIOIIUX B
pEaKIMU BEIIECTB, TEIUIOBOTO 3(dexTa
pEaKIMy Ha OCHOBE 3aKOHOB COXPAaHCHHUS
Macchl  BEIIECTB, NpEeBpallleHus U
COXpaHEeHHS YHEPTUH;

- ¢(OpMHUPOBAHHOCTh YMEHUI COOII0AaTh
npaBWiIa  TIOJB30BAHUS ~ XUMHUYECKOU
nocyaou U 1a00paTOPHBIM
0o0OpyIOBaHHEM, a TaKkKe IpaBUia
oOpartmeHus c BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKUIHUSMH IO
BBITIOJTHCHHIO 1a00paTOPHBIX
XHUMHUYECKHX OIBITOB;

- c(hOpMUPOBAHHOCTH YMEHHIA
TUTAHUPOBATh W BBITIOJNHITh XUMUYECKUN
OKCIEPUMEHT (pa3sioKeHHE MEepOKCHIa
BOJIOPOJIa B MPHUCYTCTBUU KaTallU3aTopa,
OTIpeieIeHHe Cpelibl paCTBOPOB BELIECTB
c TTOMOIIIBIO YHHBEPCAIHLHOTO
UHJIUKATOPA, BIMSIHAE  Pa3IHUYHBIX
(GakTOpOB Ha CKOpPOCTh XHMHYECKOH
peaKknuu, peakiud HOHHOrO oOMeHa,
Ka4eCTBEHHbIE pEaKnuu Ha cyubdar-,

IJII0K03a,
LIEJIJTI0JI03a,
aMUHOYKCYyCHast
KHCIIOTA),
HIIIIOCTPUPOBATH
TEHETHYECKYIO
MEXIY
ypaBHEHUSIMHU
COOTB CTCTBYIOIJ_II/IX
XMMHYECKUX pPEaKIMil
c HCIIOJIb30BaHUEM

CTPYKTYPHBIX
dopmy;

Kpaxmail,

CBs3b
HUMU

- XapaKTepu30BaTh
UCTOYHUKH
yTJI€BOAOPOAHOTO
CBIPbsI (HedTs,
IIPUPOIHBIN ras,
yIrojb) CIOCOOBI WX
nepepadoTKu u
NPaKTUIECKOEe
pUMEHEHHE
POIYKTOB
nepepaboTKu;

- [IPOBOAUTH
BBIYUCIICHHS o
XUMHWYECCKUM
ypaBHEHUsIM  (MaccChl,
o0BeMa, KOJIHMYECTBA
HCXOJTHOTO BEIIeCTBa
15M0%1 NpOAYKTa
peakuu o
N3BCCTHBIM Mmacce,
00beMy, KOJUYECTBY
OJIHOTO W3
MCXOJTHBIX
501070
peaKiun);

BELICCTB
IIPOAYKTOB

- coOmro/IaTh MpaBHIIa

MOJIb30BaHUS
XMMHYECKON TMOCYI0i
u 1a00paTOPHBIM
000pyI0BaHUEM, a
TaKKe MpaBUIIa
oOpareHus c
BEIIECTBAMHU B
COOTBETCTBUH c
UHCTPYKITUSIMU 1o
BBITNIOJIHEHUIO
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KapOOHAT- U XJIOPHUJ-AaHHOHBI, HA KaTHOH
aMMOHHS, pPEIlIeHUE IKCIEPUMEHTATbHbBIX
3aa4 = mo  TtemMaM  «Metaub»y U
«Hemeramnbl») B COOTBETCTBUU  C
MpaBUJIaMU TEXHUKUA OE30MACHOCTH MPH
obOpareHuu c BelleCTBAMU u
71a00paTOpPHBIM 000pyI0BaHUEM,
MPEJICTaBISITh Pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEHTa B (opMe  3amucH
YpPaBHEHUH COOTBETCTBYIOIIMX PEAKIUH
U (HopMyIHpOBaTh BBIBOJBI Ha OCHOBE
3TUX Pe3yJIbTaTOB;

- c(hOpMUPOBAHHOCTH YMEHHIA
KPUTHYECKH aHAJIM3UPOBATh
XUMUYECKYIO uHpOpMAITHIO,
MOJly4YaeMyl0 M3 pPa3HbIX HCTOYHHUKOB
(cpeactBa  MaccoBOW  KOMMYHMKAIUH,
WNHTepHeT u npyrux);

- chopMHPOBAHHOCTH YMEHUH COOTIOAATH
MpaBHJIa SKOJIOTMYECKH 11€1€cO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOM
NESTEIbHOCTH B IENIAX  COXpPaHEHUs
CBOCTO  3JIOPOBbS W  OKpY’Karomiei
MPUPOIHOM Cpenbl, OCO3HaBaTh
ONACHOCTb  BO3JCHCTBUS HA  JKHUBBIE
OpraHU3Mbl  OINpENETIEHHBIX  BEIIECTB,
nmoHuMasi cMmbica  mokazatens  [1JIK,
MNOSICHATh Ha  IpUMEpax  CIOCOOBI
YMEHBIIIEHUSI W TPEJOTBPAIICHUS UX
BPEIHOTO BO3/ACWUCTBHUA HA OpraHu3M
YeJI0BEKa;

JUisi  o0ydaroluxcsi € OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3/IOPOBBS:  YMEHHE
NPUMEHATh  3HaHUA 00  OCHOBHBIX
JOCTYIHBIX METOJaX IMO3HAHUS BEUIECTB
U XUMUYECKHUX SBIICHUM;

- JUId  CHeNmbIX W  CIIA0OBHISALINX
0o0ydJaroluXxcsi: YMEHHE HCIOIb30BaTh
penbeHO TOUEYHYIO CUCTEMY
o6o3nauennit JI. bpains s 3amucu
XUMHUYECKHUX (POPMYIL.

JInyHOCTHBIE pe3yJIbTAThI:

1) rpakIaHCKOTO BOCTIUTAHHUS:
OCO3HaHUs 00y4aroIUMUCs CBOUX
KOHCTUTYIIMOHHBIX npas U
00513aHHOCTEH, YBaKEHUS K 3aKOHY U
MIPABOIOPAIKY;

MNpEaACTaBJICHHUA O COLUAJIBHBIX HOpMax U
MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHHI B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM

71a00paTOPHBIX
XUMHYECKHUX OIIBITOB;

- IUIaHUpOBaThb H
BBITIOTHSITh
XUMHYECKUN
AKCIIEPUMEHT
(mpeBpareHus
OpPTaHHYECKUX
BEIIECTB
HarpeBaHuw,
MOJTyYeHUe JITUJICHA U
U3yYCHUE ero
CBOMCTB,
KauyeCTBCHHBIC
peaxkumn
OpPTaHUYECKUX
BELIECTB,
neHatypanus —OeiaKoB
npu HarpeBaHuy,
I[BETHBIC peaxiumn
OEJIKOB) B
COOTBETCTBUH c
NpaBWJIaMU  TEXHUKH
0e30macHOCTH npu
obOpareHuun c
BEIIECTBAMHU u
1a00paTOPHBIM
000pyI0BaHUEM,
MPEJICTaBIATh
pe3yIbTaThl
XUMHYECKOT0
IKCIIEPUMEHTA B
dbopme 3amucu
YpaBHEHUH
COOTBETCTBYIOIIUX
peakuui u
dbopMyIupoBaTh
BBIBOJII HA OCHOBE
3THUX Pe3yJIbTaTOB;

npu

- KPUTHYCCKH
aHAJTU3UPOBATh
XUMHAYECKYIO
UH(pOpMaLHIO,
MOJy4aeMyro H3
pasHBIX  MCTOYHHKOB
(cpencTtBa  MaccoBOWM
uHpOpMaLUH,
WNHTepHeT u npyrux);

- coOJII0/IaTh MpaBHIIa
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NESTEIbHOCTH TIPH CO3AAHUHM yYeOHBIX
MPOEKTOB,  pEHIeHMH  Y4eOHBIX U
MO3HABATENbHBIX  3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATH

MOTHUBBI, = HaMepeHus, JIOTUKy U
apryMeHThl  JpYrMX T[pU  aHaJIHU3e
pa3INYHBIX BHJIOB yueOHO
JESITENIHOCTH;

2) maTpUOTHYECKOTO BOCTIUTAHUSA:
LIEHHOCTHOTO OTHOILIEHUS K

HUCTOPUYECKOMY M HAy4YHOMY HaCIEIUI0
OTEYECTBCHHOM XHUMMUHU,

YBOKEHUSI K TIPOIIECCY TBOpYECTBA B
obmacTh TEOpUH H  MPAKTUIECKOTO
NMPUMEHEHUSI XHWMHH, OCO3HAHHUS TOrO,
YTO JOCTMIKEHHSI HAyKH €CTh Pe3yJIbTaT
JUTUTEIIbHBIX HAOII0IEHUH, KPOTIOTIMBBIX

AKCTIEPUMEHTATbHBIX MTOUCKOB,
MOCTOSTHHOT'O Tpyaa YUEHBIX u
MPAKTHKOB;

MHTEpeca W MO3HABaTEIbHBIX MOTHUBOB B
MNOJIy4YCHHUU W TOCICAYIOIECM aHaJIn3e
nHGOpPMaIIUU O TIEPEOBBIX JOCTHKEHUAX
COBPEMEHHOMN OTEUECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSI:

HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOTO
HIOBEICHUS;
CIIOCOOHOCTH  OLEHMBAaTh  CUTYaIlHH,

CBSI3aHHBIE C XUMHUYECCKHUMH SBJICHUSIMH,
W TPUHUMATh OCO3HAHHBIE PEILIEHUs,
OPUEHTHUPYSCh Ha MOpajbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHMBAaTh CBOE ITOBEJICHHE
Y MOCTYIIKM CBOUX TOBAPHUILEH C MO3ULIUI
HPAaBCTBEHHBIX M TIPAaBOBBIX HOPM H
OCO3HaHHE MOCJIEICTBUM 3THUX
MOCTYIKOB;

4) hbopMupOBaHUS KyJIBTYPHI 310POBBSI:
MOHMMAHUSI I[IEHHOCTEW 3JI0POBOTO H

6e30macHoro obpasza KHU3HH,
HEOOXOANMOCTH OTBETCTBEHHOT'O
OTHOIIECHHUS K COOCTBEHHOMY
dm3nyeckomy " MICUXHYECKOMY
3/I0pOBBIO;

COOIIOIEHUSA MpaBUI 0€e3011acHOT 0

oOpamieHuss ¢ BeIecTBaMH B  OBITY,
MOBCEIHEBHOM JKU3HM MW B TPYAOBOU

ACATCIIBHOCTH,
ITOHUMAaHHUA OEHHOCTHU IMpaBUJI
WHIAUBUAYAJIBHOT'O u KOJIJICKTUBHOI'O

0€30IacHOTO TIOBEJCHUSI B CHUTYaIHsX,

HKOJIOTUYECKU
11e7IeCO00Pa3HOTO
NOBEJICHUA B OBITY U
TPYIOBOM
JEATEIbHOCTH B LIETISAX
COXpAaHEHHUS  CBOETO
3/10pOBbS u
OKpYXKarolein
MIPUPOIHOMN Ccpensl,

OCO3HaBaTh OMACHOCTb
BO3JICHCTBUS Ha
KUBBIC OpraHU3MBbI
OTIpeIeIeHHBIX
OpPraHUYECKUX
BEIIIECTB, MTOHUMAST
CMBICTT MoKa3aTels
IAK (npenensHO
JIOITyCTUMOM
KOHILICHTpaLUN),
MOSICHSITD
IIOCPEACTBOM
COCTaBIICHUS
AIIEKTPOHHOTO
Oananca
peakuuii;

- XapaKTepu30BaTh
XUMHUYECKHE
MPOLIECCHI, JISKAIIUE B
OCHOBE
MIPOMBIIIIIEHHOTO
MIOJIyYCHUS CEepHOU
KHUCJIOThI, aMMHaKa, a
TaKxKe
c(hopMUPOBAHHOCTH
npeCTaBICHUI 00
o0mux HAyYHBIX
OPUHIUIAX |
9KOJIOTHYECKUX
npobiaemax
XUMHYECKOT0
POM3BOJICTBA;

9TUX

- MPOBOJIUTH
BBIYHMCIICHHS c
HCIIOJIb30BaHUEM
MOHATHA  ''MaccoBas
JIoJsg  BelecTBa B
pactBope", 0OBEMHBIX
OTHOILIEHUH Ta30B IIPU
XAMUYECKHUX
peakuusix, MaccChl
BelecTBa Wik 00beMa
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YTPOKAIOIIUX
b1 {001 (7
OCO3HaHUuA HOCJICI[CTBI/Iﬁ U  HCIIPUATHA
BPEAHBIX  TMPUBBIYEK  (YMOTpeOIeHUs
QJIKOTOJIs1, HAPKOTUKOB, KypeHHs);

5) TpyZIOBOTO BOCITUTAHUS:
KOMMyHHKaTI/IBHOﬁ KOMIICTCHTHOCTH B
y4eOHO-UCCIIeI0BATEIHLCKON
JIEATEIIbHOCTH, OOIIECTBEHHO IIOJIE3HOM,

3M0POBBIO W JKU3HU

TBOPUYECKOI U JIPYTHUX BUJAX
JesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyuyacTHE B
perieHun MPaKTUYECKUX 3a1a4

COITMAIPHONM HAIpaBJIECHHOCTH (B pamMKax
CBOETO KJ1acca, MIKOJIbI);

WHTEpeca K MPAKTUUYECKOMY H3YYCHHIO
npodeccuil  pa3IMYHOrO poja, B TOM
qHUCIIe Ha OCHOBE MIPUMEHEHUS
MPEeIMETHBIX 3HAHUH M0 XUMHUU;
YBOXEHUS K Tpyay, JIOIIM Tpyaa u
pe3yibTataM TPyA0BOM NeSTEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
WHIMBUIyJIbHOI TPACKTOPUH
obpaszoBanms, Oynymer mnpodeccun u
peanu3anu  COOCTBEHHBIX JKU3HEHHBIX
TIJIaHOB c y4ETOM JUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEM K XUMUH,
WHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6) 9KOJIOTHYECKOTO BOCIIUTAHUS:
9KOJIOTUYECKH 11e7€CO00Pa3HOTO
OTHOIICHUS K TPHPOJE, KaK HUCTOYHHUKY
CyIIECTBOBaHUS KXU3HU Ha 3eMIIE;
MOHMMAaHUs  TJIO0AJBHOTO  XapakTepa
OKOJIOTUYECKUX  MpOoOJieM,  BIUSHUS
SKOHOMHUYCCKUX MIPOLIECCOB Ha
COCTOSIHUE TIPUPOJHOM U COLMAIBHOMN
cpenbl;

OCO3HAaHUS HEOOXOIMMOCTH
WCITIOJIB30BAHUS JOCTH)KCHUM XUMUU IS
pemieHusi  BOTIPOCOB  PaIllMOHAIBHOTO
MIPUPOIOTIOTH30BAHUS;
AKTHUBHOTO HETMPUATHUS
MIPUHOCSIINX Bpen OKpY’KaroIlen
MPUPOTHOMN cperne, YMEHHUS
MIPOTHO3HPOBATH HeOIaronpusTHbIE
9KOJIOTUYECKHE MTOCJIC/ICTBHSI
NpEeANPUHUMAEMBIX JIeUCTBUN Hu
MpeI0TBpaIiaTh ux;

HAIUYUS ~ PA3BUTOTO  IKOJIOTUYECKOTO
MBIIIIEHUS, HSKOJOTHYECKON KYJIBTYPHI,
ONbITa JICATCILHOCTH  SKOJOTHYECKOU
HaIpaBJIECHHOCTH, YMEHUS

JNEUCTBHUM,

ra3oB MO H3BECTHOMY
KOJIMYECTBY
BEIIECTBA, Macce WIIH
00beMy OJHOTO U3
YYaCTBYIOIINX B
peakuuu BEIIECTB,
TeroBoro  3ddekra
peakuMu Ha OCHOBE
3aKOHOB COXpaHEHUS
Macchbl BEIIECTB,
MIpEeBpaICHUS u
COXpPaHEHUs YHEPTHH;
- 0OBSCHATH
3aBHCHUMOCTb
CKOpPOCTU XUMHUYECKOU
peakuuu

OT Pa3IUYHBIX
(GakToOpoB;  XapakTep
CMEIICHUS
XUMHYECKOT0
paBHOBECHS B
3aBHCHUMOCTH oT
BHEIITHETO
BO3JIEUCTBUS
(mpuHLHT
[[Tarense);

Jle
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PYKOBOJACTBOBATHCS HMH B
MO3HABaTEIbHOW, KOMMYHUKATHBHOH |
COLIMATILHOW TpaKTUKE, CIHOCOOHOCTH U
yMEHUS AKTHUBHO MIPOTUBOCTOSTH
uzeosioru xemohoouwu;

7) IEHHOCTH HAyYHOTO MTO3HAHUS:

c(hopMHUPOBaHHOE MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU u

00I1eCTBEHHOM TTPAKTUKH;
IIOHUMAHUsL CHCI_II/I(l)I/IKI/I XUMHUHAU KaK
HayKH, OCO3HAaHHMSI €€  POJIH B

dbopMupoBaHUU palMOHAIBHOTO
HAYYHOTO MBIIICHHS, CO3IIaHHH
LIEJIOCTHOTO MpeACTaBICHUS 00

OKpYXaroIlleM MHpe KaKk O eJIUHCTBE
OpPUPOJBI W 4YelIOBEKa, B TMO3HAHHUH
MIPUPOJTHBIX 3aKOHOMEPHOCTEH u
peueHun pooiieM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOKICHHOCTH B 0CO00N 3HAYMMOCTH
XUMHH JUUISI COBPEMEHHOW ITUBUIIM3AIIH:
B €€ TYMaHHCTUYECKON HANpaBICHHOCTH
Y BOXHOW POJIM B CO3JaHUU HOBOHM Oa3bl
MaTepUuaibHOW  KYJIBTYPBI,  PELICHUH
M00aNbHBIX ~ MPOOJIEeM  YCTOWYHUBOTO
Pa3BUTHUS 4YEIIOBEYECTBA - CHIPHEBOW,
SHEPreTUYECKOM, MUIIEBOU Hu
DKOJIOTHYECKOU 0e30I1acHOCTH, B
Pa3BUTHM  MEIUIUHBI,  OOCCIICUCHUU
yCIIOBUH YCHEIIHOTO Tpyaa u
JKOJIOTHYECKA  KOM(OPTHOW  KH3HHU
Ka)KJI0ro 4JIieHa OOIecTBa;

€CTeCTBEHHO-HAyYHOU IPaMOTHOCTH:
IIOHUMAaHUA CYIIHOCTHU METOO0B
TIO3HAHUS, UCTIOTB3YEMBIX B

€CTECTBCHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIB30BATh IMOJIydaeMble 3HAHUS IS
aHammM3a W OOBSICHEHHS  SIBIICHHMH
OKPYXArOIIero MUpPa U MPOUCXOJIAIINX B
HEM  W3MCHCHHMH, yMCHHsA  JejaTh
000CHOBaHHBIC 3aKJIIOYCHHS HAa OCHOBE
HAYYHBIX (DAaKTOB M UMEIOIINUXCS JaHHBIX
C TICNBI0  TOJYYCHHS  JIOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO
HCITOJIB30BAaTh XUMHYECKUE 3HAHMS IS
pelieHus ~ mpoOsieM B pealibHBIX
KU3HCHHBIX CUTYaIlUsX;

HHTEepeca K [MO3HAHUIO U
HCCIIEN0BATENLCKOM IeITEILHOCTH,
TOTOBHOCTH n CIIOCOOHOCTH K
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HENPEPBIBHOMY 00pa30BaHHIO u

caM000pa30BaHMIO, K AKTUBHOMY
MOJTyYEHUIO0 HOBBIX 3HAHUHN MO XWMHH B
COOTBETCTBUH c KU3HEHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM Tpyla B
paznuuHbIX cdepax mpodeccCHOHATHHON
JeSITeTbHOCTH.

MertanpenmeTHble pe3yJibTaThl:

YHUGepcanvHbvle yueonvle
no3nageamenvHvle 0CUCMBUA:

1) 6GazoBbIe JTOTHYECKUE JCHCTBUSA:
CaMOCTOSITENNFHO  (OPMYJIMPOBAaTH U
aKTyaJU3upOBaTh npo0iemy,
BCECTOPOHHE €€ PacCMaTpHUBATh;
OTIPENIeNIATH I JeSITeIbHOCTH, 3a/1aBast
[apaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHTH Pe3yJIbTAaThl ACATEIBHOCTH C
INOCTAaBJICHHBIMHU LICIIAMU,

UCTIOJIB30BaTh TPH OCBOCHWUHW 3HAHWU
IMPUCMEL JIOTUYECCKOT'O MBIIIJICHUA -
BBIJICNIATh  XapaKTEepHbIE  TPU3HAKU

MMOHSATHH u YCTaHaBJIMBATb ux
B3aMOCBA3b, HCIIOJBb30BAaTh
COOTBCTCTBYIOIIIHEC IIOHATHA JIA

OOBSCHEHHS]  OTACNBHBIX  (AKTOB U
SIBIICHUIA;

BBIOMPATh OCHOBAaHWUS M KPUTEPUH IS
KJIACCU(PUKAIIMU BEIIECTB M XUMHUYECKUX
pEeaKLHnii;

YCTaHABIMBATh MPUYHMHHO-CIICJICTBCHHBIE
CBSI3U MEXY N3Y4aeMbIMU SIBJICHUSMH,
CTPOUTH  JIOTHUECKHE  PACCYKICHHUS
(MHIYKTHBHBIE, JeTyKTUBHEIE, o
AQHAJIOTHUH), BBISIBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHST B PAcCMaTPUBAEMBIX
SBIICHUSX, (OPMYIIUPOBATH BBIBOJABI U
3aKJTIOYCHMUS;

NPUMEHATh B  MpOIEcce  TO3HAHMI,
WCITIOJIb3yEMbIE€ B XUMHH CHMBOJHUYECKHE
(3HaKOBbIE) MOJENH, TNPEoOPa3OBHIBATH

MoJieJIbHbIE MIpeICTaBICHUS -
XUMUYECKUM 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYECKas dbopmyna,  ypaBHEHHE
XUMUYECKON peakuu - TMpPU PELICHUU
y4eOHBIX MM03HABATENbHBIX U
MPaKTUYECKUX 3azay, MPUMEHSTH

Ha3BaHHBIE MOJCJIBHBIC IPEACTABICHUA
IJId BBISABJICHUS XapAaKTCPHBIX MPU3HAKOB
HN3Yy4aCMEBIX BCIIECTB MW XHUMHYCCKHUX
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peaKUurid.
2) 0a30BEIE HCCIIENOBATEILCKUE
JCUCTBUS:
BJIAJICTh OCHOBAaMH METOJOB HAyYHOTO
MIO3HAHUSA BEIIECTB U  XUMHYECKHX

pEeaKLHnii;

dbopmynupoBaTh e U 3a1a4u
UCCIJIEIOBaHMUS, HCIOJIb30BaTh
IIOCTaBJICHHBIC )41 CaMOCTOATCIIBHO

c(hOopMyJIHPOBAHHBIE BOMPOCH! B KAYECTBE
WHCTPYMEHTA TO3HAHHMS M OCHOBBI IS
dbopMupoOBaHUs TUIIOTE3Bl IO MPOBEPKE

MMPaBUJIBHOCTHU BBICKA3bIBACMbIX
CYXICHUM;

BJIaACTh HaBbBIKAMHU CaMOCTOATCIBHOI'O
TUTAHUPOBAHUSA u MPOBEICHHUS
YUCHUYCCKUX OKCIICPUMCHTOB,

COBEpUICHCTBOBATh yMEHHS HaOII0aTh
3a XOJOM IIpolecca, CaMOCTOSITENILHO

POTHO3UPOBATH ero pe3yJbTar,
dbopMynupoBaTh OOOOIICHUS W BBIBOIBI
OTHOCHTEITLHO JIOCTOBEPHOCTH

pe3yJabTaTOB HCCIIECIOBAHUS, COCTaBIATH
000CHOBaHHBIN OTYET O TMPOJACIIAHHON

pabore;
npuoOperaTh OIIBIT YYEHUYECKOU
UCCIIE0BATEIbCKOU u IIPOEKTHOU

NEeSITeTbHOCTH, TIPOSIBIIATH CIIOCOOHOCTD U
TOTOBHOCTb K CAMOCTOSITEIEHOMY TTOUCKY
METO/IOB PEIICHUS] MPAaKTUYECKUX 3a/1ad,
NPUMEHEHHIO  pa3lIM4HBIX  METOIOB
TIO3HAHUSI.

3) pabota ¢ uHpopMaIueii:
OPUECHTUPOBATHCS B Pa3INIHBIX
UCTOYHHMKAX  WHpOpManmMu  (HAy4HO-
NOMYJISIpHAsT  JTUTEpaTypa XUMHUYECKOTO
COJepXKaHUs, CHOpPaBOYHBIE  IOCOOMS,
pecypcbl  MHTepHeTa), aHATU3UPOBAThH
UH(QOPMALIMIO PA3TUYHBIX BUJIOB U (HopM
NpeCTaBICHUS, KPUTUYCCKH OICHUBAThH
ee JOCTOBEPHOCTD u
HETIPOTUBOPEYNBOCTE;

(GopMyIHpOBaTH 3ampPOCHl U HPUMEHSTH
pa3u4yHbIE METOABI TPU IOWCKE W
otOope nH(popMauu, HEOOXOAUMOMN IS
BBITTOJTHEHHSI y4eOHBIX 3ama4
OTIpPEIeIEHHOTO THIIA;

npuoOperaTb  ONBIT  HCIOJB30BAHUS
UH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA ¥ Pa3IMYHBIX TOMCKOBBIX
CHCTEM;

CaMOCTOSITEITLHO BBIOMPATH
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ONTUMANBHYI0 (QOpMY NpeICTaBICHUS
nHdopmauu (cxems, rpaduku,
nUarpaMMbl,  TaOJHMIbI, PUCYHKH U
apyrue);

HCIIOJIB30BaTh HAYYHBIN A3bIK B Ka4YCCTBC
cpeAcTBa TpH pabOTe C XUMHUYECKOU

uHpopManueit: IPUMEHATH
MEXITPEIMETHBIC (pusnueckue u
MaTeMaTHYECKHUEe) 3HAKH U CUMBOIIBI,
bopMyIIBI, ab0peBHaTypHI,
HOMEHKIIATYpYy;

UCTIONIB30BaTh W TpeoOpa3oBbIBATH
3HAaKOBO-CUMBOJIMUECKHUE cpezicTBa
HATJISITHOCTH.

YHUGepcanvHbvle KOMMYHUKAMUGHbLE
deiicmeus:

3a7aBaTh ~ BOMPOCHI IO  CYIIECTBY
oOcyXxJIaeMoii TeMbl B XOJAE Jauanora
W/WIIM  JIACKYCCHUHW, BBICKA3bIBATh HJICH,
dopMynMpOBaTE  CBOM  MpPEJIOKECHUS
OTHOCHTEITLHO BBITIOJTHEHHS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIEH Pe3yJIbTaTOB
MI03HABaTENILHON NeSITeTbHOCTH,
NOJYYCHHBIX  CAMOCTOSTENIBHO WA
COBMECTHO CO CBEpCTHHKaMU NpHU
BBITTOJTHEHUN XHUMHAYECKOTO
HKCIIEPUMEHTA, MPAKTHUECKON paboTHI MO
UCCIICIOBAaHUIO  CBOWCTB ~ HM3y4YaeMbIX
BEIIECTB, peau3allii y4eOHOTO MPOEKTa
u GopMynHpOBaTH  BBIBOIBI IO
pe3yabTatam MIPOBEICHHBIX
UCCIICIOBAaHUI  IyTeM  COTJIACOBAHMS
NO3ULMH B XoJe 0OCYXIeHHs U OOMeHa
MHEHHSIMHU.

YHUgepcaibHble pezynsamueHble
oelicmeusn:
CaAMOCTOATENBHO TUTAHUPOBATH u

OCYILIECTBIISITh CBOKO TO3HABATEIbHYIO
JeATEIbHOCTh, OMNpeAeNsisi €€ LeTu U
3a/1aud, KOHTPOJIUPOBATH U TIO Mepe

HE00X0IMMOCTH KOPPEKTUPOBATH
[IPEeIJIaracMplii alIrOpuTM ACHUCTBUU IpU
BBITIOJTHCHUH y4eOHBIX U

HUCCICO0BATCIIbCKUX 3aja4, BBI6I/IpaTL
HanOosee dddexkTuBHBIA crocod wux
peuicHud € Yy4Y€TOM IIOJIY4YCHHS HOBBIX
3HAHWA O BEIIECTBAX M XUMHUYECKHX
peaKuusx;

OCYIIECTBIISITh  CAMOKOHTPOJIb  CBOGH
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NEATENIBHOCTH HAa OCHOBE CaMOaHaIM3a U
CaMOOIIEHKH.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

2.1. O6beM yueOHOI TMCHMIIJIMHBI M BUABI Y4e0HO padoThl

Bun ydyeOHoi#i paGoThl O0bem B akaj. yacax
O0bem oOpa3oBaTeIbHOII POrpaMMbl yueOHOI 64
AUCHUIIHHBI
B T.4. B opMe NPAaKTHYECKOI MOATOTOBKH 62
B T. 4.
CEMUHAPCKUE 3aHATHS 42
MPaKTUUECKUE 3aHATUA 20
Camocmoamenvnas paboma (8 m.4. uHOUBUOYaIbHYLI npoekm) | 2
g pepeHIIPOBAHHOIO 3a4eTa
IIpome:xxyTounas aTTecTanus B hopme: bbep P
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TemaTnuyecKkuii IVIaH U coJiepKaHue YUeOHOro nmpeaMeTa

[Tepuoanueckas cucrema xumuueckux sneMeHToB .M. Menaeneesa. ®usnueckuii cMmbici [leproanueckoro
3akoHa JI.1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIIEMEHTOB, 00pa3yeMbIX UMHU

MPOCTBIX M CJIOXKHBIX BCHICCTB B COOTBCTCTBHUU C IOJOXCHHUEM XHMHUYCCKOTO 3JICMCHTA B HepHO,[[H‘IeCKOfI

HaumeHnoBanue Conep:kanue y4ye0HOro Mmarepuasa u GopMbl OPraHU3anMH AeATEILHOCTH 00y4al0IMXCs Oo0bem, akaj. 4.
pa3aesioB U TeM / B TOM umcJie B
dopme
NPaKTHYECKOMI
MOATOTOBKH,
aKaj. 4.
1 2 3
Pasjien 1. OcHOBBI CTPOEHHS BellleCTBA 4/4
Tema 1.1. Coaep:xkanue yueOHOro MaTepuaJa: 2
CTpoeHue aToMOB
XUMHUYECKUX B TOM uKc/ie CEeMUHAPCKUX M MPAKTHYECKUX 3aHATHIA 2
HIIEMEHTOB U TIPUPOJA
HMITgeckoii ez |[CeMHHApceKoe 3ansitae 1. 2
CoBpeMeHHast MoJieNb CTpOeHUsI aToMa. CUMBOJIMYECKUN A3BIK XUMUU. XUMHUYECKUIN 3EMEHT. DJIEKTPOHHAS]
KoH(pUTypanusi atoMa. Kiaccudukamus XUMHYECKHX JJIEMEHTOB (s-, p-, d-amemeHtsl). BasieHTHBIC
PIEKTPOHBI. BalleHTHOCTh. DNEKTpOHHAs MPUPOJA XUMHUYECKOM CBSI3U. OJIEKTPOOTPULIATEIBLHOCTh. BHIbL
XUMHUYECKON
CBsI3M (KOBaJCHTHAs, MOHHAs, METAJUTMUECKas, BOAOPOHAs) U CIIOCOOBI €€ 00pa30BaHuUS.
Pemienue 3aganuii Ha UCMOJIL30BAHUE XMMHYECKOM CUMBOJIMKM W HAa3BAHUN COEOUHEHHI M0 HOMEHKJIAType
MEXyHAPOAHOTO COK03a TEOPETUUECKON U MPUKIAAHON XUMHUHM U TPUBHAIBHBIX HA3BAHUM JUIsI COCTaBICHUS
XUMHYECKUX (OPMYJI IBYXAaTOMHBIX COCIWHEHHUH (OKCHIOB, CyJNb()HIOB, TUAPUIAOB W T.I.) U JIPYTHX
HEOPraHUYECKUX COEAMHEHUI OTJENbHBIX KJIACCOB.
[IpakTUueckue 3aaHusl HA YCTAHOBJICHUE CBSI3M MEXK]Iy CTPOSHHEM aTOMOB XMMHYECKUX 3JIEMEHTOB U TIEpH-
0JIMYECKUM U3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COEIMHEHUU B COOTBETCTBUHU C MOJOKEHUEM
[TeproIMYeCKO CUCTEMBI.
Tema 1.2 Coaepsxkanue yueOHOro MaTepuaJa: 2
[lepunonnuecknii =
B TOM uKciie CEeMUHAPCKUX M MPAKTHYECKUX 3aHATHI 2
3axkoH u Tabnuma J[. 1.
MeHnieneena IIpakTHyeckoe 3ansaTue 1. 2
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cucreme. MupoBo33peHUYECKOE U HayuHOe 3HaueHue llepuoanueckoro 3akona /.M. MenneneeBa. I[Iporaossl
J[.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX SJIEMEHTOB.

PeleHne nNpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUI HA XAPAKTEPU3ALUI0 XUMUYECKUX 3JIEMEHTOB]
«Merannuyeckiue / HeEMeTaUIMYeCKHue CBOMCTBA, 3JIEKTPOOTPHUIATETBHOCTh XUMHUYECKHX JJIEMEHTOB B
COOTBCTCTBUU C HUX DJICKTPOHHBIM CTPOCHUCM U IOJIOKCHHUEM B nepno,unqecxoi/'l CUCTEMEC XHUMHUYCCKUX
hiaemenToB .M. Menaeneenay.

Paznen 2. XumMuuyecKHe peakunu 10/10
Tema 2.1. Tunsl Conep:kaHue y4eOHOI0 MaTepHuaJia: 4
XMMHUYECKHX peakiuii [B ToM yHc/ie CeMUHAPCKHUX M MPAKTHYECKUX 3aHATHIi 4
CeMunapckoe 3aHsTue 2. 2
Knaccupukanuss M TUIBl XUMHUYECKHX pEaKIMH C ydacTueM HeopraHuyeckux BemiecTB. CocTaBieHue
YPaBHEHUH peakUuil COeNMHEHMS, PA3JIOKEHUs, 3aMelleHHs, oOOMeHa, B T.4. PEaKUUi TOpeHHs], OKUCICHHS-
BOCCTAHOBJICHHUSI.
YpaBHEHUsI OKUCIIEHUA-BOCCTAaHOBIEHU. CTeneHb OKucieHusa. OKUCIUTENb U BoccTaHOBUTENb. CocTaBiIeHHE
1 ypaBHMBaHHE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX  pEaKUMA  METOJOM  JJIEKTPOHHOTO  OanaHca.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKUMM B NPUPOJE,  IIPOM3BOJACTBEHHBIX  IIpolieccax U
PKU3HEAESITEIbHOCTH OpraHU3MOB
CemMuHapckoe 3aHsTHE 3. 2
KonuuecTBeHHbIe OTHOUIEHHS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XHMHUU U DPACYETHl IO
YPaBHEHUSM XUMHUYECKHX peakuuil. Moib Kak eIuMHuIla KOJIMYecTBa BemiecTBa. MouisipHas macca. 3aKOHbI
COXPAaHEHHUsI MacChl U PHEPTUU. 3aKOH ABorajipo. MossipHslif 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh Ta30B.
PacueThl MO ypaBHEHMAM XMMHUYECKUX PEAKIHil C MCMOIb30BAaHUEM Macchl, 00beMa (HOpMalbHbIE YCIOBUS)
ra3oB, KOJMYECTBA BELIECTBA.
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia: 6
OJIEKTPOIUTHYECKAs |B TOM Ymcsie ceMMHAPCKUX M MPAKTHYECKUX 3aHATHIA 6
aucconuanus u Cemunapckoe 3ansTue 4. 2

WOHHBIA 0OMEH

TeOpI/IH SHCKTPOHPITI/I‘ICCKOP’I Juccounanuu. MoHBI. BHGKTPOJ'II/ITLI, HCOJICKTPOJIUTEI. Peakuuu moHHOTO obMe
Ha. CocraBicHHE peaKuHﬁ HOHHOTO OoOMcHa MyTEM COCTaBJICHUA HUX IOJHBIX H COKPAIICHHBIX HWOHHBIX
ypaBHCHI/Iﬁ. KncnoTHO-0CHOBHBIE pEaKuuu. BaﬂaHI/IH Ha COCTAaBJICHHUC MOHHBIX peaKuHﬁ.

IIpakTH4eckoe 3ansATHE 2.
JlaboparopHas padoTa “THUIBI XUMHUYECKUX PEAKIIHA”.
VccnenoBanue TUMOB (IO COCTaBY M KOJUYECTBY MCXOJIHBIX M 0Opa3ylOUIMXCsS BEUIECTB) M INPU3HAKOB

XHUMHNYCCKHNX peaKHI/Iﬁ. HpOBe,I[CHI/Ie peaKI_II/Iﬁ HOHHOI'O O6M6Ha, ONpCacIICHUC CpCabl BOJIHBLIX PACTBOPOB.
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3aaHus HAa COCTaBJICHUE MOHHBIX PEaKITHM.

CemuHapckoe 3ansiTue S. 2

KonTposbHas paboTa.
Pa3znea 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKHUX BelIECTB 16/16
Tema 3.1. Conep:xaHue yueOHOro MaTepuaJia: 4
KJIaCCI/Iq)I/IKaHI/Iﬂ, B ToMm uncie CEeMHMHAPCKHUX U NPAaKTHYECKHUX 3aHATHH 4
HOMCHKJIAaTypa 1 Cemunapckoe 3ansatue 6. 2
CTpOCHHUC [Ipenmer Heopranmueckoil xumuu. Kiaccudukanms HEOpraHWYeCKMX BemiecTB. lIpocTbie W CIOXKHBIE
HCOPraHMICCKUX BemecTBa. OCHOBHBIE KJIACCHI CIIOJKHBIX BEIIECTB (OKCHIBI, TUIPOKCHUIBI, KUCJIOTHI, COIH). B3amMOCBs3b
BCIICCTB HEOPraHMYECKUX BEHIECTB. ArperaTtHble COCTOSHHUS BemlecTBa. Kpucrammumueckue u amopgHBIC BEIIECTBA.

Tunbsl KpUCTAUNIMYECKUX PEHIETOK (aTOMHAs, MOJEKYJspHas, HOHHAs, MeTaJIM4ecKas). 3aBUCHUMOCTH

(U3MUeCKUX CBOMCTB BEUIECTBA OT THIA KPUCTALIMYECKONW PEIIeTKH. 3aBUCUMOCTh XUMHUUECKOW aKTUBHOCTH

BEIIECTB OT BUJa XUMHUUECKON CBSA3H M TUIA KpUCTaNIndeckoi pemeTku. [Ipuunnel MHOrooOpa3usi BELIECTB

IpakTHueckoe 3ausTue 3. 2

HomeHknatypa HeOpraHM4ecKHX BEIIECTB: Ha3BaHUE BEIIECTBA HCXOJS U3 UX XUMHUYECKOW (OpMyIbl WM

COCTaBIIEHHE XHMHYECKOH (hOpMyJbl MCXOAS W3 HazBaHUs BemlecTBa 1o MexayHapoanoit (MIOITAK) wmu

TPUBUAIILHON HOMEHKJIAType.

Pemrenne mnpakTHYECKHX 3aJaHUN 1O KJIACCH(PHKAIMK, HOMEHKIATYpe W XHMHUUYECKUM (Qopmysam

HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KiaccoB (YrapHbIil ras, yrJeKHCIbIM ras, aMMHak, raiieHas HU3BECTb,

HeTalleHas: W3BECTh, MUTHEBAsl CO/A W JIPYTHX): HA3bIBaTh M COCTABIATH (HOPMYJIBI XMMHUYECKHX BEIIECTB,

ONpeensaTh NPUHAMIEKHOCTh K KJIaccy.

VcTouHrMKHM XMMHUYEeCKOH nH(opMaIiu (CpeacTB MacCOBOM MH(GOpPMAIINH, CETh
Tema 3.2. Ouzuko- |Copep:kaHue yueOHOro Mmarepuajia: 8
XMMHYECKHE CBOKMCTBA |B TOM 4HcJ/ie CEeMUHAPCKUX M MPAKTHYECKHX 3aHATHI 8
HEOPraHUYECKHX Cemunapckoe 3austue 7-9. 6
BCILIECTB MeTtambl. OOume gusnueckre U XUMHUYECKHe CBOWMCTBAa MeTauioB. CriocoObl moiayyeHHs. 3Haue€HUuEe MeTas

JIOB ¥ HEMETAJJIOB B MPUPOJIE M KU3HEACSITEIIbHOCTU YelIOBeKa M OpraHu3MoB. Kopposusi METayioB: BUIBI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HH

Hemerannel. O6mue pusnueckne 1 XUMUYECKHE CBOWCTBA HEMETAIIOB. TUITMYHBIE CBOIICTBA HEMETaIOB [V
VII rpymnm. Knaccudukanusi 1 HOMEHKIIaTypa COeAMHEHU HeMeTaioB. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB,
B IPUPOJE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB, TUAPOKCHIOB, KUCIOT, COJIeH

)4 Ilp) 3aKOHOMepHOCTI/I B H3MEHCHUM CBOMICTB IMPOCTBhIX BCHICCTB, BOJOPOAHBIX COGHHHGHHﬁ, BBICIIINX
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OKCHJIOB M THAPOKCHUIOB

IIpakTnyeckoe 3ansiTue 4. 2
CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKLUIl C y4aCTUEM MPOCTHIX U CIIOKHBIX HEOPIaHWYECKUX BEILECTB!
METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETA/LIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYEeCKHX
KHCJIOT, OCHOBAaHHH M aM(OTEPHBIX THIPOKCHIOB; HEOPTaHMUECKUX COJICH, XapaKTEepU3YIOIIUX X CBOWMCTBA.
PenieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA, COCTaB, IIOJNY4YEHHUE WU
0e30macHOe HCIOJIb30BAHUE BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON JAEATEILHOCTH]
4EJI0OBEKA
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia: 4
Wnentudukarms B =
TOM 4YHCJIe CEMUHAPCKHUX U MPAKTHYECKUX 3aHATHH
HEOpPraHUYECKUX
BEIIECTB IIpakTnyeckoe 3ansiTue 5. 2
JlaGopatopHas pabota «aeHTuHUKaMs HEOPraHMUECKUX BELIECTBY.
Pemenne skcriepMMEHTaIbHBIX 33/1a4 110 XUMUYECKMM CBOMCTBAM METAJUIOB M HEMETAJLJIOB, 110
PacrO3HABAHMIO U MOIYYEHHUIO COEMHEHUH METAJIJIOB U HEMETAJLJIOB.
nentudukanuss HEOPraHMYECKUX BELIECTB C HCIONb30BAaHHUEM UX (U3UKO-XMUMHUYECKUX CBOICTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cyabdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA
KATHOH aMMOHHUS
Cemunapckoe 3ansitue 10. KonrponbHas pabora. 2
Pa3nen 4. CTpoeHune u cBOHCTBA OPraHMYeCKHUX BeLeCTB 20/20
Tema 4.1. Conep:xanue y4eOHOro MaTepuaJia: 4
Knaccudukanus, B TOoM 4nc/ie ceMMHAPCKHUX U MPAKTHYECKUX 3aHATHH 4
CTpOCHMC U Cemunapckoe 3ansatue 11. 2
HOMCHKIIaTypa [losiBiIeHHE M pa3BUTHE OPraHUYECKOM XMMHUHU Kak Hayku. [IpeaMer opranndeckoi xumuu. MecTo 1 3Ha4CHUE
OpraHu4ICCKHUX OpraHN4eCKON XMMHUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XHMMHUYECKOE CTPOEHUE KaK MOPAJOK COEAUHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJeHTHOCTU. OCHOBHBIE

MMOJIOKEHUSI TEOPUM XHWMHYECKOrO0 CTPOECHHMS OpraHudecknx coenuHeHnii A.M. bytnepoBa. YrieponHslii
CKEJIET OpPraHUYeCKOM MOJIEKYJIbl. 3aBUCHUMOCTb CBOWCTB BELIECTB OT XUMHYECKOI'O CTPOEHHUS MOJEKYJI.
M30meprs 1 U30MeEpHI.

[Tonatue o ¢yHkumoHanbHOM rpynme. Paaukan. [IpuHOunsl Ki1accupUKAMM OPraHUYECKUX COEAMHEHHH.
Mesx1yHapo/iHass HOMEHKJIaTypa U MPUHIMUIIBI HOMEHKJIATypbl OpraHndeckux coenuHeHuil. [lonstue o0 a3ot-

COACPIKAIIUX COCAMHCHUAX, OMOJIOTHYECKH AKTHUBHBIX BCIICCTBAX (yrneBo;[ax, KHUpax, Ocnkax u I[p.),
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BBICOKOMOJICKYJISIPHBIX COSTMHEHUSAX (MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckoe 3ansiTue 6. 2
HomeHkinatypa OpraHMYeCKUX COEJUHEHMHM OTAEIbHBIX KJIacCOB (HACHIICHHbBIE, HEHACHIIIEHHbBIE U
apOMaTU4YECKHUE YIJIEBOAOPOAbI, CHHUPTHI, (EHOJIbI, AJIbJETUAbI, KETOHbI, KapOOHOBBIE KHUCIOTHI M [p.)
CocTraBieHrE TOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHWYECKUX BELIECTB OTHENBHBIX KIIACCOB,
UCIIOJIb3Ysl UX Ha3BaHUs 10 CUCTEMATUYECKOH M TPUBHAJIbHON HOMEHKJIAType (3TWUJIEH, alleTUIIEH, TIIMLEPHH,
denon, Qopmanbrerun, yYKCyCHas KHCIOTa, TIUIMH). PacueTsl mpocTeliieid (GopMmysbl OpraHUYecKOM
MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOI0 cocTasa (B %)
Tema 4.2. CpoiictBa |(Copep:kanue yueOHOro MmarepuaJjia: 8
OpraHU4YeCKUX B Tom unciie ceMUHAPCKUX M MPAKTHYECKUX 3aHATHI 8
COCIMHCHUH Cemunapckoe 3anatue 12-13. 4
DU3NKO-XUMUYECKUE  CBOWCTBA  OpPraHMYECKUX  COEAMHEHHUH  OTIENbHBIX  KJIaccoB  (0COOEHHOCTH
KiIaccu(UKalMM M HOMEHKJIATYpbl BHYTPH Kiacca; TOMOJOIMYECKHH psa v obwas ¢opmyna; H30Mepus;
(u3nUecKre CBOWCTBA; XUMHUYECKHE CBOMCTBA; CIOCOOBI MOTyYSHHS):
— IpeieTbHbIC YITIEBOJOPO/b! (aJIKaHbl U IIUKIJIOANKAHbl). ['OpeHrne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHH-
KOB TEIUIa B NMPOMBINUIEHHOCTH U ObITy. CBONCTBAa NMPUPOAHBIX YTIJIEBOJIOPOJIOB, HAXOXKICHUE B MPHUPOJE U
[TPUMEHEHNE AJIKaHOB;
— HENpeeNbHbIE (AJIKEHBl, AJIKUHBI M aJKaJUeHbl) U apOMaTHUYECKHUE YIIeBOIOPOAbl. ['opeHue aneTuieHa Kak|
MICTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU I CBAPKU U PE3KU METAIITIOB
— KUCIIOPOJICOJIEpKAIIIME COCTUHEHUsI (CIUPTHI M (DEHOJBI, KapOOHOBBIE KUCIOTHI M 3(PHUPHI, adbIETHIBl H
KETOHBI, JKUPBI, yIieBoabl). [IpakTHueckoe MpUMEHEHUE STUICHIVIMKON, TuLepuHa, ¢eHona. Ilpumenenue
(dbopmanpaernia, aneTanbAaeriia, YKCyCHON KUCIOThL. Mblia Kak COJIM BBICIIMX KApOOHOBBIX KHCIOT.
Moromue cBOMCTBa MbLIa
— a30TCOJIepXKAaIINE COEAMHEHUs (aMUHBI U aMUHOKHUCIIOTHI, Oelk). BbICOKOMOJIEKYISIpHBIE COEIMHEHMS
(cuHTeTHYEeCKHE M OMOJIOTMYECKU-aKTHUBHbIE). MOHOMEp, moiumep, CTPyKTypHoe 3BeHo. Ilommmepusanus
ATHJIEHA KaK OCHOBHOE HalpaBJI€HUE €r0 UCIIOJIb30BAHMUS.
['eHeTHYECKas CBSA3b MEXKAY KJIACCAMM OPraHUYECKUX COCINHEHUN
IpakTHYeckoe 3aHsATHE 7. 2

CBolicTBa OpraHMYECKUX COEIMHEHUI OTIENbHBIX KJIAcCOB (TPUBHAJIbHAS U MEXAyHApOIHas HOMEHKJIATYypa,
XUMHUYECKHE CBOMCTBA, CLIOCOOBI MOTY4YEeHHUs): TpeesIbHbIe (aKaHbl M LUKIOAJIKaHbI), HETpeAeIbHbIe (aJKe-
Hbl, QJIKUHbI U aJKaJWeHbl) U apOMaTHYECKHE YTJIEBOJOPO/bl, CIUPTHI U (DEHOJbI, KAPOOHOBBIE KUCIOTHI U

3(1)I/IpI)I, AIBACTUABI U KECTOHBI, aMWHBI 1 aMHWHOKHMCJIOTBI, BEICOKOMOJICKYJIAPHBIC COCAMHCHUS. 3aI[aHI/I$I Ha
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COCTaBJICHUE YPABHEHMH XMMHYECKUX pEaKUUi C y4yacTHEM OpPraHMYECKHMX BEIIECTB Ha OCHOBAHHMU MX
COCTaBa U CTPOEHHUS.

CocraBiieHHnEe CXeM peakiuil (B TOM YMCIIE MO MPEAJIOKEHHBIM LIETIOUYKaM MPEBPAILEHUI), XapaKTepU3yIOIIHX
XUMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB, CIOCOOBI MX MOJYyYEHHUS U Ha3BaHUE
OpraHUYEeCKUX COCIMHEHUN 110 TPUBUAIBLHON WIM MEKIyHApPOJHOW CUCTEMATUYECKOM HOMEHKIIATYPE.
Pelnienne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHU Ha CBOMCTBA OPraHUYECKUX COCAMHEHUN OT-
JIEJIbHBIX KJIACCOB

IIpakTn4yeckoe 3ansiTue 8. 2
JlaGopatopnas pabota “IIpeBpalieHusi OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[TomydyeHnue 3TuiIeHa U WM3Y4YEHHE €ro CBOMCTB. MojenupoBaHHe MOJEKYJ] M XUMHUYECKHX MpPEBpAlICHUN Ha
IpUMEpE 3TaHa, 3TUJIEHA, AlleTHIICHA U JIp.
Tema 4.3. Coaep:xanue yueOHOro MaTepuaJia: 6
Wnentudukarms B =
TOM YHUCJIe CEMUHAPCKHUX U MPAKTHYECKUX 3aHATHH
OpPTaHUYECKUX
BemiecTs, ux 3HayeHne (CeMHHapceKoe 3anaTue 14-15.
1 IPHMEHEHNE B buooprannueckue coenuHenus. [IpumeHeHune u OHoIOTHYEcKass poiib YriieBoJoB. OKHCIEHHE YIIEBOJOB —
OBITOBOI U MCTOYHMK SHEPTHH KUBBIX OpraHu3mMoB. O0nacTH MpUMEHEHUs aMUHOKUCIOT. [IpeBparienus: 0eIKoB MUIIH B
NIPOM3BOJICTBEHHOH  |opranusme. bronorndeckue dyHkuun 6enkos. buonornueckue GpyHKIuM KUPOB. Posb OpraHuuecKoi XuMuu
NeSITeIBHOCTH B PEIICHUH TPOOJIEM MUIIEBOM 0€30MacHOCTH
YeJIoBeKa Ponb opranndeckoil XMMUU B pEIICHUH MPOOIEM SHEPreTHUECKON Oe30MacHOCTH, B Pa3BUTUU MEIHIIMHEI,
CO3JaHMH HOBBIX MATCpPUAIOB, HOBBIX HCTOYHHUKOB OHCPIUU (aJ'II)TepHaTI/IBHI)IC UCTOYHUKHU 3Hepr1/11/1).
OnacHOCTh BO3ACHMCTBUS HA JKUBbIE OPraHU3Mbl OPrAaHMYECKUX BEIECTB OTAETBHBIX KJIAcCOB (YTIEBOIOPOIDI,
CIIUPTHI, (PEHOJIBI, XJOPOPTaHWYECKUE TPOU3BOJHBIC, ANbIETHABI U Jp.), CMBICH IOKa3aTels MPeaebHO
TOMYCTHUMON KOHIICHTPAIIH.
IMpakTuyeckoe 3ansiTue 9. 2
JlaboparopHas pabota: “VMnenTudukanrs OpraHU4YeCKHX COCIUHEHUH OTAENbHBIX KiaccoB” MmeHTudukamus
OpraHMYECKUX COECIUHEHHM OTIENIbHBIX KJIacCOB (Ha MpUMEpE albJeruioB, Kpaxmaya, YKCYCHOM KHCIIOTHI,
OENKOB M T.I.) C MCIOJIb30BAHUEM UX (DU3HKO-XMMHUYECKHX CBOWMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHIA.
Jlenarypauus Oeinka npu HarpeBaHuu. L{BeTHble peakuyuu O0enkoB. Bo3HMKHOBEHNE aHATUTHYECKOIO CUTHAJIA C
TOUKH 3pPEHHMS XHUMHUYECKUX TIPOIECCOB TMPU MPOTEKAHWU KAYECTBEHHOW pEaKlUH, TO3BOJISIONICH
UACHTU(OULIMPOBATDH NPEAJIOKEHHBIE OPraHNUYECKHE BEILIECTBA
Pa3nen 5. Kunernueckue u TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIuii 4/4
Tema 5.1. CkopocTb |C0)1ep>lcalme y4eOHOro MarepuaJja: 4
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JlabopatopHas pabota «[IpuroroBnenne pacTBOPOBY.
[IpuroroBneHre pacTBOPOB 3aaHHON (MaccoBOM, %) KOHLEHTpaUHU (C MPAKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCAMH) U OMpeieNieHUue Cpeibl BOAHBIX PACTBOPOB.

XUMUYECKUX B Tom unciie ceMUHAPCKUX M MPAKTHYECKUX 3aHATHI
pEaKIn. CemuHnapckoe 3ansitue 16. 2
XUMHUECKOE CKOpOCTh pEaKIMH, €€ 3aBUCHMOCTh OT pa3IUYHBIX (AKTOPOB: TPUPOIBI PEATUPYIONINX BEIICCTB,
paBHOBECHE KOHLIEHTPallMU PEArupyroX BELIECTB, TEMIEPATYPbl U IUIOMIAJA PEAKUMOHHON IMOBEPXHOCTU. TeruioBble
AP PEKTH XUMUYECKUX PEaKid. DK30- U SHIOTEPMHUYECKHE, PEAKIINH.
O6patumocTh peakiuil. XMMHUYECKOe paBHOBECHE U €0 CMEIICHUE MOJ1 JCHCTBUEM pa3INYHbIX (DaKTOPOB
(KOHIIEHTpALIMS PEareHTOB WM MPOAYKTOB PEAKIUH, JABJICHHUE, TEMIIEPATypa) JUIsl CO3IaHUSI ONITUMAIbHBIX
YCJIOBUM MPOTEeKaHUs XUMU4eckux npoueccon. [Tpunnun Jle [llarense.
IpakTuueckoe 3austue 10. 2
Pemenne mpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUIl HAa aHanu3 (aKTOPOB, BIUAIOIIMX HAa U3MEHEHUE CKOPOCTH
XUMHYECKOH PEakIu, B T.4. C MO3UIUN DKOJIOTHYECKU IEIeco00pa3HOro MOBEIEHUSI B OBITY W TPYIOBOH
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbs U OKPYKaroLIeH IPUPOAHON CPEIbI.
Pemienue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-Illatense mid HaxoXIEHUS
HANpaBJICHUSI CMEILEHUSI PAaBHOBECHS XMMHMUYECKOH peaklMy U aHanu3 (HakTOpoB, BIMSIONIMX HAa CMEIICHHE
XUMHUYECKOTO PABHOBECHSI
Pa3nen 6. PacTBopnl 6/6
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia: 2
[lonsaTue o pacTBo pax |B TOM uncjie CEeMHHAPCKUX M MPAKTHYECKUX 3aHATHI 2
CemuHnapckoe 3ansitue 17. 2
PacTBopeHne Kkak (u3MKO-xuMHuyeckuii mporecc. PactBopbl. CrocoObl MPHUTOTOBIEHHUS PacTBOPOB,
PactBopuMocTs. MaccoBasi 70Jisi pacTBOPEHHOro BemecTBa. CMbICT TOKa3aTeIss MPEAEIbHO JOIMYCTUMOM
KOHIICHTPAIIUHU ¥ €TO UCIIOJIb30BAHNE B OIICHKE 3KOJIOTUIECKON OE30IMacCHOCTH.
[IpaBuiia 5KOJIOTMYECKH 11eJ1IeCO00Pa3HOTo MOBEACHHS B ObITY U TPYJOBOW IEATEIHHOCTH B LIETSX COXPAHEHUS]
CBOETO 3J0pPOBbS U OKPYXKAIOLIEH NPUPOJHOM CpeAbl; OMNACHOCTh BO3JACKUCTBUS HA YKUBBIE OPraHU3MBI
ONPEIETIEHHBIX BEIIECTB.
PemieHre MpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH Ha PaAcTBOPHI, HCIONB3yeMbIe B OBITOBOU U
IPOU3BOACTBEHHOMN AESATEIBHOCTH YEJIOBEKA
Tema 6.2. Conep:kaHue y4eOHOTo MaTepuaJia: 4
WccnenoBanue B Tom unc/ie cCeMUHAPCKHX M MPAKTHYECKUX 3aHATHH 4
CBOMCTB PacTBOPOB Cemunapckoe 3ansitue 18. 2
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Pemenue 3a1a4 Ha TPUTOTOBJICHUE PACTBOPOB

CemuHnapckoe 3ansitue 19.
KonTposbHas paboTa.

Pazgen 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0BeKa 4
Tema 7.1. Xumusi B |Coep:kanue yueOHOro MmaTtepuaJjia: 4
OBITY U B Tom unciie ceMUHAPCKUX U MPAKTHYECKUX 3aHATHI 4
POM3BOJICTBEHHOH  |Cemuuapckoe 3ansTue 20. 2
AEATEIIbHOCTH Hogeiimume AOCTHKEHHUS XUMHYECKOW HAyKM M XUMHYECKOW TeXHOJIOTWU. Ponb Xumuu B oOecreyeHHH
4EII0BEKa HKOJIOTUYECKOM, JHEpPreTMYeckod M MUIIeBOW Oe30macHOCTH, pa3BUTHM MenuuuHbl. [IpaBmia moucka u
aHaIM3a XMMHYECKON HMH(OpMamMyu U3 pa3NUYHBIX HMCTOYHUKOB (HayyHas W ydeOHO-Hay4yHas JTUTepaTypa,
cpeJicTBa MaccoBoM MHpopmaIuu, cetb MHTepHeT).
Cemunapckoe 3ansitue 21. 2
[Touck w aHamu3 KEWCOB O NPHUMEHEHWHM XUMHUYECKHX BEIIECTB M TEXHOJOTHH C ydeToM OymymieH
mpo(hecCHOHATBPHONM NEATENHbHOCTH MO TeMaM: Ba)KHEUIINE CTPOHUTEIbHBbICE MAaTepHallbl, KOHCTPYKIIHOHHBIE
MaTepuaibl, KpacKH, CTEKJIO, KepaMUKa, MaTepuajbl Ui JJIEKTPOHUKH, HAHOMATEpHUalbl, TEKCTUJIbHBIC
BOJIOKHA, WCTOYHHWKHU OJHEPIHH, OpPraHMYeCKHe W MUHEpaTbHbIC YAOOpEHUs, JICKAPCTBEHHBIC BEIIECTBA,
OBITOBAsT XUMUS.
3ammra: [IpencraBieHue pe3ynbTaToOB pEHICHUS KEHCOB B (hOpMe MHHH-JIOKJIaa C IMpe3eHTaIueiH
NuauBuaya bHbIA NPOEKT 2
IIpome:kyToyHas aTTecTALIUA: auppepeHuupo

BAHHBIN 3a4eT
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3. YCJOBUSA PEAJIM3AIIMU PABOYEM ITPOI'PAMMBI
YUEBHOI'O IPEAMETA

3.1. Jlnsg peanuzanuu mporpaMMbl y9eOHOUN TUCITUTUTHHBI JTOJDKHBI OBITH
MPELYCMOTPEHBI CIEAYIOIINE CIIEHUaIbHbIE TOMEIECHUS:

KaOuHer  «couManbHO-3KOHOMUYECKHX  JMCLHMIUIMH»,  OCHALICHHBIN
o0opynoBaHueM: paboyee MECTO AJIsS IpenoaaBaTessi, KOMIbIOTEP, paboune MecTa
JUISL CTYJIEHTOB, MOHOOJIOK (MUKPO(OH, KaMepa), POEKTOp, MATHUTHO-MapKepHast
7ocka, oecripoBoHas cetb Wi-fi.

JlabGopaTopusi, OCHallleHHas OOOpYIOBaHUEM JUIsl TPOBEIACHUS 3aHATHIA:
MEH3YPKH, MUNETKU-KAMEIbHUIIbI, TEPMOMETPHI, MUKPOCKOT, JIYIIbI, IPEAMETHBIC
¥ TIOKPOBHBIC CTEKJIA, TUIAHIIETHI JUJIS KalleJIbHBIX peakuui, (UIbTpOBaJIbHAS
OyMmara, IpOMBIBAJIKU, CTEKIISTHHBIE IPOOUPKH, PE3UHOBBIE MPOOKH, OHAPUKH, HA-
OOp pEaKkTUBOB, CTEKJISHHBIC TMAJOYKH, INTATHBBI JJII TPOOUPOK; MEpHBIC
LUUJIMH]PbI, BOPOHKHU CTEKJISIHHBIE, BOPOHKH JIeTUTENbHbIE uInHAprueckue (50-
100 wmi), cTymku ¢ TmecTHKOM, ¢ap(opoBble YaIIKA, MUHIETH, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, JJIEKTPOIUIUTKH, JaOOpaTOpHBIE
IITaTUBBI, CIUPTOBBIE TOPEJIKH, CIHYKH, MPUOOp A TOJYy4YEeHHs] ra3oB (WM
npoOupKa C ra300TBOJ- HOM TpyOKOM), nepikarenu A NpOOUpPOK, CKISIHKHU IS
XpaHEHHUs pEaKTUBOB, pa3- JaTOYHbIE JOTKH; xumMuieckue crakansl (50, 100 u 200
MJ1); IITIATEIW; MUHIETHI; TUTEIbHbBIE HIUIIBI; CEKYHIOMEPHI (TaliMephl), MEpHbIE
npobupku (Ha 10—20 M) 1 MepHbIe KoJIObI (25, 50, 100 1 200 M), BoasHas OaHs
(W1 TEpMOCTAT), CTEKJISTHHBIC MaJOYKH; KOHUYEeCKUEe KOIObI aiist TutpoBanus (50
n 100 mi); wHOUKATOpHBIE MOJOCKUA Uil ompexaeienuss pH u crangaptHas
WHJIMKaTOpHAs 1IKaJla; YHUBEPCAIbHbBIN MHIUKATOp; unetku Ha 1, 10, 50 ma (wiam
no3atopsl Ha 1, 5 1 10 M), OrOpeTKH ISl THTPOBAHUS, METUITMHCKHE IITPUIIHI HA
100-150 mu, mabGopatopHbie W/UIN aHATTUTUYECKUE BeChl, pH-MeTphl, CymmIbHbBIN
mkad, 1 ap. 1abopatopHoe 000pyAOBAHHE.

3.2. NupopmannonHoe odecrieyeHre peau3anu NporpaMmmbl

3.2.1. OcHoBHas JiUTEpaTypa

1. ['abpuensn, O. C. Xumusa : 10-if kiacc (0a30BbI  YPOBEHB)
yueonuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 5-e uzj., cTep.

— Mockaa : IIpocsemenue, 2023. — 128 c. : mi. - ISBN 978-5-09-107222-
8. - URL: https://znanium.com/catalog/product/2089902 (mara oOpaiieHus:
22.08.2023). — Pexum noctyna: UHCTPYKIINU 110 MOAKIIOYEHUIO U PabOTe C AJIeK-
TPOHHBIMH pecypcamu. — TeKCT : ANEeKTPOHHBIH.

2. ["abpuensa, O. C. Xumus. 11 kmacc (6a30BbIid YpOBEHB) : y4eOHUK /
O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-¢ wu3m., crep. —
Mockaa : IIpocsemenue, 2023. — 127, [1] c. : un. - ISBN 978-5-09-103623-7. -
URL.: https://znanium.com/catalog/product/2089904 (mara oOpalieHust:

22.08.2023). — Pexum noctyna: UHCTPYKIMU 10 MOAKIIOYEHUIO U PabOTe C 3eK-
TPOHHBIMH PECYPCAMU. — TEKCT : AIIEKTPOHHBIMN.
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32.2. JlonmoJHuTe/ILHASA JUTEpPaTypa

1. Ackaposa, JI. X. Xumus: YueO6Hoe nocooue / Ackaposa JI.X., - 2-¢
u3a., crep. - MockBa :®@nunra, 2018. - 80 c.: ISBN 978-5-9765-3542-8. - URL:
https:// znanium.com/catalog/product/965487 (mara oOpamenus: 22.08.2023). —

Pexxum pocryna: MHCTpYKIMM [0 MOAKIIOYEHUIO M PadoTe C 3IEKTPOHHBIMU
pecypcamu. — TeKCT : 2IEKTPOHHBIN.

29



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA
YUYEBHOI'O IIPEJIMETA

Pe3yabTaThl 00yyeHHs

| Kpurepun onenkn

| MeToabI OLIEHKH

YMmenus:

- pacKpbIBaTh CMBICII IEPUOIUYECKOTO 3aKOHA
.. MeHnneneeBa U IEMOHCTPUPOBATH €r0
CHUCTEMATU3HPYIONIYI0, OOBSACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUY;

- XapaKTepu3oBaTh BJIEKTPOHHOE CTPOECHUE
aTOMOB XHMMHYECKHX DJJeMeHToB 1 - 4
IEPUOA0B [Tepuoanueckoit CHUCTEMBI
xuMmudyeckux anemednToB .M. Mennaeneena,
UCIIONB3YSl MOHATUA "s-, p-, d- SJIEKTPOHHBIC
opburamun", "SHEpreTUYecKue ypoBHHU",
OOBSICHATH ~ 3aKOHOMEPHOCTH  HM3MEHEHUS
CBOMCTB XHMHYECKHX DOJEMEHTOB M UX
COCIMHEHMM 1O TMepuojaM M  Trpynmnam
[Tepunoanueckoii CHUCTEMBI XUMUYECKUX

anemenToB .M. Menneneena;

- BBIABJIATH XAPAKTCPHBIC IMPU3HAKU HOHHTHﬁ,
YCTaHaBJIMBATb UX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIIUEC IIOHATHA HOpPHU OIMMCAHUUN
HCOPTraHNYCCKUX BCIICCTB U UX HpeBpaHJ,'eHI/II\/'I;

- INIAHUPOBATb W BBIIIOJHATH XUMHAYECKUHU
AKCIIEPUMEHT (paznmoxenue nepoKcuIa
BOJOpPOJIla B TPUCYTCTBHM  KaTallM3aTopa,
ONpe/eNieHue Cpelbl PacTBOPOB BEIIECTB C
IIOMOIIIBIO YHHUBCPCAJIBHOTI'O HHIUKaATOopa,
BIUSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh
XUMHAYECKOU pc€akuuu, p€aKkuuun HUOHHOT'O
oOMeHa, Ka4YeCTBEHHbIE PEaKIMu Ha cynbdart-,
Kap60HaT- n XJIOpUA-aHUOHBbI, Ha KaTUOH
aMMOHHUS,  pEIIEHHEe  SKCIePUMEHTAIBHBIX
3amau o temam "Metamel" u "Hemeramis") B
COOTBETCTBHM  C  TpaBUJIAMH  TEXHHKHU
0€30macHOCTH TPHU OOpAIllCHUH C BEIIEeCTBAMHU
u 1ab0paTOPHBIM 000py10BaHUEM,
MMpEaACTaBJIATD PE3yIbTaThbL XUMHUYECKOT'O
SKCIIEpUMEHTa B (¢opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX PeaKLUil U GOopMyIHUpOBaTH
BBIBOJIBI HA OCHOBE 3TUX PE3yJbTaTOB;

- BBIABIIITh XapaKTEpHbIE NPU3HAKU IOHATHUH,
YCTaHABJIMBATh X B3aUMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIME IOHATUS IIPU  ONHUCAHUU
COCTaBa, CTpOCHUSA 51 IIpEBpALICHUI
OpPraHUYECKUX COEANHEHUI;

- XapakTepu3oBaTh (ONMCHIBATH) OOIIMeE

Tecmuposanue

OlLieHKa «OTJIHYHO»

- 85 go 100 OGamnos;
OILICHKAa «XOPOII0» — OT
64 1o 84 Oamwios;
OIICHKA
«Y/IOBJIETBOPHUTEILHO)
— ot 50 mo 63;

OIICHKA
«HEYTOBJIETBOPUTEIbH
0» — MeHee 50 6amioB

TectupoBanue;
KOHTPOJIbHAS
paborta mo Teme
Brimonnenue mpak-
TUYECKUX pabor
Huddepenunponan-
HBII 3a4eT: OLIEHKa
OTBETOB Ha
BOIIPOCHI OMIIETOB
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XUMUYECKHE CBOWCTBA  HEOPraHHMYECKUX
BELIECTB Pa3IMYHbIX KJIACCOB,

MIOJTBEPKIAaTh CYLIECTBOBaHUE
TeHETUYECKOM CBSA3HM MEX1y HEOPraHMYECKUMU
BEIIECTBAMM  C  IIOMOLIbIO  yPAaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

- COCTaBJIATh ypaBHEHHUS peaxuui
pa3IMuYHBIX THIIOB, TOJHBIE M COKpallleHHbIE
ypaBHEHHs  peakiuuil  HOHHOrO  OoOMeHa,
YUUTHIBAs YCIOBUS, IPU KOTOPBIX ATH PEAKIIUU
UAYT 10 KOHIIA;

- kiaccupuuupoBaTh XUMUYECKHE peaKLuu
[0 pa3IMYHBIM NpPU3HAKaM (YHCIIYy U COCTaBy
pearupyromux BEMIECTB, TEIJIOBOMY 3 (heKTy
peaKknuy, HW3MEHEHHUIO CTeNeHeW OKHCICHHS
AJIEMEHTOB, OOpPaTHUMOCTH PEaKIUH, Yy4acTHIO
KaTajau3aTopa);

- ONpeAensiTh  BaJ€HTHOCTh U CTENEHb
OKHMCJICHHSI ~ XUMHUYECKHMX  DJEMEHTOB B
COEIUHEHMSX  Pa3IMYHOTO  COCTaBa, BHJ
XMMUYECKOH CBSI3U (KOBaJIEHTHAs,

HOHHA, MeTajuIndyecKas,
BOJIOPOHAS) B COCIMHEHUSX,

THII KPUCTaJUTHYECKOM peIeTKn
KOHKPETHOT'O BelllecTBa (aToMHas,

MOJIEKYJISIpHasi, HOHHAsA, MeTaJlJTH4ecKast),
XapakTep cpeasl B BOAHBIX  pacTBOpax
HEOPraHUYECKUX COEAMHEHUN;

- HCIOJIb30BaThb XHMHMUYECKYI0 CHUMBOJIUKY
JUTSE COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHyTOH,

COKpalieHHo)  (HopMys OpraHuYECKUxX
BEILIECTB M YPAaBHCHUM XMMHUYECKUX PEaKLHUU,
U3rOTaBINBAThH MOJIEH MOJIEKYJ
OpPraHUYECKUX BEIECTB IJIs WUIFOCTPALMU HMX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;
UCIIOJIb30BaTh XMMMUYECKYK) CHUMBOJIUKY MJIs
coctaBieHHs] (OpMyJl BELIECTB M ypaBHEHUH
XUMHUYECKUX  PEAKIMH,  CHUCTEMATHYECKYIO
Homenknatypy (IUPAC) wu TpuBHaIbHBIC
Ha3BaHUS OTJIENbHBIX HEOpPraHUYECKUX
BemecTB (yrapHelii ra3, YIJIEKHUCIBIM ras,
aMMHaK, TalleHas  W3BEeCTb,  HErameHas
U3BECTb, MUTHEBAS COJA, MUPUT U IPYTHE);

- yCTaHaBIHMBATh HPUHAUISKHOCTD
U3yYEHHBIX OPraHWYECKUX BEIIECTB IO UX
COCTaBy M CTPOCHHIO K OIPEICICHHOMY
KJaccy/Tpynmne COeIuHEHUH (yriIeBOAOpO/IbI,
KUCIIOPOZ, W a30TCO/AEpIKallhe COEANHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUsI), JaBaThb
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UM HA3BaHUSA o CUCTEMaTUYECKOM
Homenkiatype (IUPAC), a Taxke mpUBOIUTH
TPUBUAIBHBIE Ha3BaHUSA OTJENBbHBIX
OpPraHUYECKUX BEIIECTB (STWJIEH, MPOIHIIEH,
alleTUJICH, ATHJICHTIUKOIb, TIHIEPUH, (EHOI,
dbopManbaerua, aueTalbIerul, MypaBbUHAs
KHCIIOTA, YKCYCHas  KHUCIIOTa, OJICMHOBAs
KHUCJIOTA, CTEapuHOBas KHUCIIOTa, TJIIOKO3a,
bpyKTO3a, Kpaxma, HeTi003a, TIHIIKH);
- OmpeneNsTb BHUIbI XUMHYECKOH CBS3U B
OpPraHUYECKUX COEAMHCHUAX (OJUMHApPHBIC U
KpaTHEBIE);
- TPUMEHSTH TOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A.M. bytineposa s
OOBSICHEHHSI 3aBHCUMOCTH CBOWMCTB BEIIECTB OT
UX COCTaBa M CTPOEHUS; 3aKOH COXpaHEHUs
MAacChI BEIIECTB;
c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh
COCTaB, CTpOeHUE, (PU3MUECKUE W XUMUYECKUE
CBOMCTBA TUMAYHBIX MpeACTaBUTENEHN
pa3IMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB
(MeraH, 3TaH, JTWUJIEH, MPOIWJIEH, aleTHIIEH,
Oyraauen-1,3, wmermnOyraauen-1,3, OeHsomn,
METaHOJ, 3TaHOJI, ATUJIEHIJIUKOJb, TJIULIEPUH,
(deHo, areranbAeTU, MypaBbUHAs U YKCYCHAs
KHUCJIOTBI, TJIIOKO3a, KpaxMmai, IeJIIi003a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXIy HUMU

YpaBHEHUSIMH

COOTBETCTBYIOLINX XUMHYECKHX
peakiuii ¢ WCMOIB30BAaHHUEM CTPYKTYPHBIX
(opmyu;
- XapaKTepU30BaTh WUCTOYHUKHU
YTJIEBOJIOPOIHOTO ChIphsi (He(PTh, TPHUPOAHBIN
ra3, yroib), CHOCOOBl HX MEpepadOTKU H
MIPAKTHYECKOE MIpUMEHEHNE MPOIYKTOB
nepepadoTKH;
MPOBOANWTH  BBIUMCICHHUS IO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEeMa, KOIWYECTBA
MCXOJHOTO BEIeCTBA WM MPOAYKTa peakluu
[0 W3BECTHBIM Macce, 00beMy, KOIUYECTBY
OJTHOTO W3 UCXOIHBIX BEIIECTB MU MPOTYyKTOB
peakiumn);

- CO6JIIOI[aTI> ImpaBujia IIOJIb30BaHUA
XUMUYECKON TOoCyaod U JabOopaTOPHBIM
o0opy/IoBaHUEM, a TaKXKe MpaBuiIa oOpaIrieHus
C BEUIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMU 10 BBITIOJTHEHU IO
71a00PATOPHBIX XMMHUYECKUX OTIBITOB;

- IUIAHUPOBATb M BLINOJHATH XUMHUYECKUHU
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AKCIIEPUMEHT (TIPEBpAICHUsT OPTraHUYECKHX
BELIECTB MIPU HarpeBaHUM, MOJyUYeHHE ITHIICHA
U H3YUCHUC C€TO CBOﬁCTB, Ka4C€CTBCHHBIC
peaKuy OpraHMyeCcKuX BEIIEeCTB, ACHATypalus
GCHKOB Ipu Harp€BaHuHM, NBCTHBLIC PCAKIHNN
OEJIKOB) B COOTBETCTBHH C MIPABHUIIAMH TEXHUKH
0€30MacHOCTH TpU OOpAIICHUH C BEIIECTBAMU
" 1a60paTOPHBIM 00opyIoBaHUEM,
NpEaACTaBJIATH PE3YyJIbTaThL XUMHUYECKOT'O
JKCIIEpUMEHTa B (¢opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLINX peaKkuii 1 (OPMYIUPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YyJIbTaTOB;

- KPUTHYCCKU aHAJIM3UPOBATh XUMUUYCCKYIO
uHbOpMalMIO, TMOJIydaeMyl U3  pa3HbIX
HUCTOYHHUKOB (cpenctBa MacCcoBOU
uHpopmaruu, IHTEpHET U IPYyTHX);

- coOnrofaTh TpaBuUia  DKOJIOTUYECKU
1eJaecoo0pa3Horo TOBeACHUS B OBITY U
TPYAOBON AEATEIBHOCTH B LEISAX COXPAHEHUS
CBOETO 3/I0POBbSI U OKPY’KAKOUIEH MPUPOTHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3ACUCTBUS Ha
KHUBBIE OpTraHU3MBbI OTpeIeNICHHBIX
OpPraHu4CCKUX BCIICCTB, IIOHHUMas CMBICJI
nokazatens [IJIK (mpenenpHO momycTumoi
KOHIIEHTpAllM1), IMOSICHATh Ha IpUMEpax
CHOCOOBI YMEHBIICHUS U MPEeIOTBPALECHUS HX
BPEIHOTO BO3/ICHCTBHSI HA OPTaHU3M YEIIOBEKa;
- YCTaHABIMBaTh  MPHUHAJJICKHOCTD
HCOPTaHUYCCKUX BCHICCTB IIO HUX COCTAaBy K
OTIpe/IeIECHHOMY KJlacCy/Tpymre COeIUHEHUN
(HpOCTBIe BCIICCTBA - MCTa/lJIbl 1 HCEMCTAJLJIBI,
OKCHJIbI, OCHOBaHHS, KHUCIIOTBI, aM{(OTEepHbIE
TUAPOKCU/IBI, COJIN);

-TIPOBOJUTh  PEAKIUU,  TOJATBEPKIAAIOIINE
KauyeCTBEHHBIN CcOCTaB Pa3ITUYHBIX
HEOPraHWYEeCKMX  BEIIECTB,  pPaclo3HaBaTh
OMBITHBIM TYTEM HWOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEIECTB;

- PacKpbIBaTh CYIIHOCTh OKHCIHTEIBHO-
BOCCTAHOBUTEIIBHBIX ~PEAKIHUi IMOCPEICTBOM
COCTaBJICHUsS DJIEKTPOHHOTO OajaHca ATHX
peakuui;

- XapaKTepU30BaTh XMMUYECKUE TPOLECCHI,
JeXaluye B OCHOBE  IPOMBIIIJICHHOTO
NOJTyYeHHUs CEepHOM KHCIIOTHI, aMMHaKa, a
TaKkxke CcHOPMUPOBAHHOCTh MPEACTABICHUN 00
OOIIMX HAYYHBIX NPUHINIAX U YKOJIOTUIECKUX
npobaemMax XUMHUECKOTO MTPOU3BO/ICTBA;

- TIPOBOJHTH BBIYHCIICHUS C
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UCIIOJIb30BAaHUEM TMOHATUS ''MaccoBas JOJs
BEIIIECTBA B pacTBOpe", 00BEMHBIX OTHOIIEHUH
ra3oB MPU XUMUYECKUX PEAKIUSAX, MaCChl
BellecTBa WM 00beMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH O0beMy
OJITHOTO M3 YYacTBYIOIIMX B PEaKIMU BEIIECTB,
TEIoBoro s¢¢exra peakuu Ha OCHOBE
3aKOHOB  COXpaHEHMs  MacChl  BEIIECTB,
MIPEBPAIICHHS B COXPAaHEHHSI SHEPTUH;

- OO0BSACHATH 3aBHCHUMOCTb CKOPOCTH
XUMHYECKON  peakuud  OT  Pa3IMyHBIX
(bakTOpoB; XapaKTep CMEUICHHS] XMMHYECKOTO
paBHOBECHsSI B 3aBHUCHMOCTH OT BHEIIHETO
BozneiictBus (mpunnun Jle [llarense);

3HaHug:

-0 XUMHYECKON COCTAaBJISIIOLIEN
€CTECTBEHHO- HAy4YHOW KapTHUHBI MHpa, pPOJHU
XUMUU B TO3HAaHUU SABJICHUM NPUPOJBI, B
(GOpMUPOBAHUM  MBIIUIEHUS U KYJIBTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOW TPaMOTHOCTH,
HEOOXOIUMOW JJIsi pElIeHUs] MPaKTUYECKUX
3aJady M 3KOJOTMYECKHM  O0OOCHOBAHHOIO
OTHOILIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIAHOMN
cpene;

- CUCTEMBbl XMMHUYECKHX 3HaHUH, KOTOpas
BKJIIOYAET:

- OCHOBOMOJAraroIue TTOHSITHS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, D3JEKTPOHHAas
o0ollouKa aToma, MOJEKyJla, BaJleHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKas! CBS3b,
CTpyKTypHass  Qopmyna (pa3BepHyTas U
COKpallleHHas), MOJb, MOJISIpHas  Macca,
MOJIApHBIA ~ 00BEM,  YIJIEPOJHBIM  CKeJeT,
(GyHKIIMOHATBHAS TPYIINA, paJuKall, H30MEpus,
M30MEpPBbI, TOMOJOTHYECKHH psiA, TOMOJIOTH,
YIJI€BOIOPOABI, KUCIOPOJ M a30TCOJEpIKaIlne
COEIMHEHMSI, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS);
OCHOBOTOJIArarole TMOHATUS (XUMUYECKUI
3JIEMEHT, aTOM, U30TOTl, S-, P-, d- SJEKTPOHHBIE
opOHWTaTM aToMOB, HOH, MOJEKyla, MOIb,
MOJISIPHBIN 00beM,

BaJICHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTD, CTEereHb
OKHCIICHUS, XUMHUYECKasi CBs3b (KOBAJECHTHa,
HMOHHas, MeTaJlInuecKas, BOJIOPOJIHAs),
KpUCTAJUTMUECKasl PelIeTKa, TUITbI XUMHUYECKUX
peakuumii, pacTBOP, JIEKTPOJIMTHI,

HEDJIEKTPOJIHTHI,
ANEKTPOJINTUYECKAs JMCCOLIMAIus,
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OKHUCJIUTEb, BOCCTAHOBUTEID, CKOPOCTh
XUMUYECKON peakuuu, XUMHYECKOE
paBHOBECHE);

TEOpUH U  3aKOHbI  (TEOpUS  CTPOEHUs
opranuueckux BemiectB A.M. bytieposa,
3aKOH COXPaHEHUs MacChl BEILIECTB);

TEOPUHU U 3aKOHBI (TEOPHSI AIEKTPOIUTUICCKON
IUcconManuu, nepuoauueckuid 3akon JI.A.
MenpneneeBa, 3aKOH  COXpPaHEHUsS  MacChl
BEILIECTB, 3aKOH COXPAHEHMS WM IPEBpALICHUS
SHEPTUM  TPU  XUMHUYECKUX  pEeaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN  S3BIK
XUMUHU, MUPOBO33PEHUECKUE 3HAHUSA, JeXKAIIHE
B OCHOBE IIOHUMaHWsA NPUYUHHOCTH U

CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(aKTOJIOTUYECKHE CBEJICHUS O CBOMWCTBAX,
cocTaBe, MOJIyYeHU N u 0e30ImacHOM

WCIIOJIb30BAaHNN BA)XKHEMIINX HEOPTraHWYECKHUX
BEILIECTB B OBITY " MIPaKTUYECKON
JIeATEIbHOCTH YEJIOBEKA;

- 3aKOHOMEPHOCTH, CHMBOJMYECKHN  S3BIK
XUMUU;

- MHUPOBO33PDEHUYECKHE 3HAHMSA, JEXKAIIUE B
OCHOBE ITOHUMAaHUS MPUYMHHOCTH u

CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(aKTOJOTHYECKHE CBEIEHHUS O CBOMCTBAX,
cocTaBe, MOJIyYeHU N u 0e30ImacHOM

WCTIOI30BaHUM  BAKHEHIINX OPTaHUYECKUX
BEIECTB B ObITY W TNPaKTHUYECKOU
JeSITeIIbHOCTH YEJIOBEKa,

06 OCHOBHBIX MCTOJAaxX HAYYHOI'O IIO3HAHMHA,
UCTIONIB3YEMBIX B XUMHHA TIpU  HM3yYCHHUHU
BCIIIECCTB n XUMHYCCKUX SIBJIEHUU
(HaOmroieHne,  W3MEPEHHE,  IKCIICPUMEHT,
MOI[CJII/IpOBaHI/IC), HUCIIOJIb30BAaTh CHCTEMHBIC
XUMUYECKHE 3HAHUS Il TPUHSATHS PEeIeHHMA
B KOHKPCTHBIX KNU3HCHHBIX CUTyaluiXx,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHEHHUEM,;
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