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1.OBHIAS XAPAKTEPUCTHUKA PABOYEM [TPOI'PAMMBI
JUCHUITIUHBI
«XUMHU»

1.1.1lesb ¥ MeCTO TUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Henp auctumunHbl « XUMHUS»: GOPMHUPOBAHUE TTEPBOHAYATIBHBIX CHCTEMATH3UPOBAHHBIX
MPEJICTABICHUI O BEIIECTBAX, UX MPEBPALICHUSX U MPAKTUYECKOM NPUMEHEHUU; OBJaJICHHE
HOHATUHNHBIM arnrapaToM U CUMBOJIMYCCKUM SA3BIKOM XUMHUH.
JucuurninnHa «XuMus» BKIIOYEHAa B 00s3aTENIbHYI0 4YacTh 0OLIENpO¢ecCHOHATBLHOTO
K12 00pa30BaTEIbHON IPOTPaAMMBI.
1.2.11naHupyemMble pe3yJbTaThl 0CBOECHUS U CHUININHbBI
Pe3yJIBTaTbI OCBOCHHA JUCHUIINIMHBI COOTHOCATCA C INUIAHUPYCMBIMH PE3YyJIbTaTaMU

OCBOEHHUSI 00pa30BaTEIbHOM MPOrPaMMBI,

BbImyckHuKa (11.4.3 OITOII-TI).
B pesynbpTrare 0CBOCHHMS TUCIUIUIMHBI O0YUYAIOIIUICS TOJKEH:

nNpeaACTaBJICHHBIMU B MAaTpUIC KOMHGTCHHI/II\/'I

Kon [Inanupyembie pe3yJbTaThl 0OCBOCHHS THCHUIINHBI
OK, IIK O6uue JucuunjanHapHbIe
OK 01. B 4acTH TPYIOBOTO | -BJIaJIETh CHUCTEMOM XUMHUYECKUX 3HAHHMH,
Bri6upath BOCITUTAHUS: KOTOpasi  BKJIIOYAET: OCHOBOIIOJATarolIne
Croco0bI - TOTOBHOCTb K TpYyAY, | HOHATUSA (XUMHUYECKUH DJIEMEHT, aroM,
pelieHus 3a1ay | OCO3HaHUE IICHHOCTH | DJICKTPOHHass 00o0ji0YKa aroma, s-, p-, d-
npodeCCHOHaIb | MAaCTEPCTBA, TPYIOJIIO0HE; DIIEKTPOHHBIE ~ OpOWTANM  aTOMOB, HOH,
HOI - TOTOBHOCTh K AaKTHUBHOH | MOJEKYJa, BaJICHTHOCTb,
JeSITEIIbHOCTH JIeSITEIIbBHOCTH AJIEKTPOOTPHULIATEIBHOCTD, CTENEHb
MIPUMEHUTEIBHO | TEXHOJIOTUYECKOMN U | OKHCIICHHS, XUMHUYECKas CBA3b, MOIJIb,
K pa3JINYHbIM COLUAIBHOM MOJISIpHAsl ~ Macca, MOJSIpPHBIM  00BeM,
KOHTEKCTam HaIlpaBJIE€HHOCTH, VIIEpOAHBIH  cKelleT,  (QyHKUMOHAIbHAS
CIIOCOOHOCTh rpynna, pajgukail, HW30Mepus, H30MEpHI,
MHULIUUPOBATH, TOMOJIOTHUYECKUN psan, TOMOJIOTH,
IJIAaHUPOBATh U | yIJI€BOJIOPO/IbI, KHCIIOpOJI- u
CaMOCTOSITEIIBHO a30TcozepkKalne COEIMHEHUS,
BBITIOJIHATh TaKylo | OMOJIOTHYECKU AKTUBHBIE BelIeCTBa
JESTEIIBHOCTB; (yrmeBoasl, JKUpbI, O€NKH), MOHOMEp,
- HHTEpPeC K pa3IuyYHbIM | IIOJUMED, CTPYKTypHOE 3BEHO,
cdepam npodeccuoHanbHOM | BHICOKOMOJIEKYIISIPHbIE COEIMHEHMUS,
nesiTenibHOCTH, OBJajieHne | KpUCTaJIIM4ecKast perieTka, THUIIBI
YHUBEpCATbHBIMHU XUMHYECKUX  peaknuii  (OKUCIUTETHHO-
y4eOHBIMU BOCCTAaHOBUTEJbHBIE, 9K30- u
MIO3HABATEJIbHBIMU HIOTEPMUYECKHE, peakuun HMOHHOT'O
JIEHCTBUSIMU: oOMeHa), pacTtBop, AJIEKTPOJIUTHI,
a) 0a30Bble  JIOTMYECKHE | HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS
JeNCTBUS: JUCCOLIMAINS, OKHCIUTENb, BOCCTAHOBUTEIb,
- CaMOCTOSITENIBHO | CKOPOCTb XUMHUYECKON peakiuu,
dbopMynupoBaTh U | XMMHUYECKOE PaBHOBECHUE), TEOPUU U 3aKOHBI
aKTyaJu3UpOBAThH (Teopus XUMHYECKOTO CTPOECHUS
npoOieMy, paccMaTpuBaTh | opranndeckux BemectB A.M. Bbytieposa,
€€ BCECTOPOHHE; TEOpUsl DJIEKTPOIUTUYECKON JHMCCOLMALINH,
- yCTaHaBIUBaTh | nepuoanueckud 3akoH J[.M. MeHnneneena,
CYILLIECTBEHHBIN IIPU3HAK | 3aKOH COXPaHEHUs Macchbl),
WIH OCHOBaHUS JUISL | 3aKOHOMEPHOCTH,  CHUMBOJHMYECKHH  SI3BIK
CpaBHEHMsI, KJacCCUPUKAIMH | XUMUH,  (HAKTOJIOTUYECKUE CBEJIEHUs O




1 0000IIIEeHN;

- OTIPEIEISATh LETN
JIEATEILHOCTH, 3a7aBaTh
napaMeTpel U KPUTEPHH HX
JIOCTYIKEHHUSL;

- BBISBIIATH
3aKOHOMEPHOCTHU u
POTHBOPEYHS B
paccMaTpuBaEMBbIX
SABIICHUSX;

- BHOCUTb KOPpPEKTUBBI B
NEATENbHOCTh,  OIEHUBATH
COOTBETCTBUE PE3YJIbTATOB

LensaM, OILEHHMBATh PHUCKHU
MOCJIEICTBUH
JIeSITEILHOCTH;

paSBI/IBaTI) eraTI/IBHOC

MBIIUICHAE TPU PEIICHUU
JKU3HEHHBIX MpooOsieM 0)
0a3oBble

HUCCIIEN0BATEILCKUE
NENCTBUA:
- BJIAJIETH HaBbIKaMU

y4eOHO-UCCIIeI0BATENHCKOM
U TIPOCKTHOM JIEATEILHOCTH,

HaBBIKAMU paspenieHus
npo0Jem;

- BBIBIATH IPUYUHHO-
CIE/ICTBEHHBIE  CBS3M U
aKTyaJM3upoBaTh  3ajady,
BBIIBUTATh THUIIOTE3y €€
pelIeHus, HaXOUTh
apryMeHThI TUIS
JI0Ka3aTeIhCTBa CBOMX
YTBEPKICHHI, 3a/1aBaTh
mapaMeTpel W KPUTEPUU
pelieHus;

- aHAJTM3UPOBATH
MOJTy4YeHHBIE B xoze
perreHus 3a7a9u
pe3yNbTaThl,  KPUTUYECKU
OIICHHBATh ux
JIOCTOBEPHOCTb,

[IPOTrHO3UPOBATE U3MEHEHUE
B HOBBIX YCJIOBUSIX;

- YMETh IIEPEHOCUTH
3HaHUS B TI03HABATENIbHYIO
U TPaKTUYECKyIO0 00JIacTu

JKU3HEACATEIBHOCTH;
- yMETh HWHTErpUpPOBAThH
3HaHUSA u3 pa3HbIX

MPEAMETHBIX 00JIaCTeH;

CBOﬁCTBaX, COCTaBc, HOHy‘ICHI/II/I nu
0€30IMaCHOM  HUCITOJB30BAaHUM  Ba)KHEHIIHMX
HeOpI‘aHI/I‘-IeCKI/IX n OpI‘aHI/I‘IeCKI/IX BCIICCTB B
OBITYy W  TPAKTUYECKOH  JIEATCIBHOCTH
YEJIOBEKA;

- YMETh BBIABIIATH XapaKTEePHbIC NPU3HAKU U
B3alMOCBI3b I/I3y‘-IeHHbIX HOHSITI/II\/‘I,
MPUMEHSTh COOTBETCTBYIOIINE IMOHATHS MPH
OIInCaHuun CTpOGHI/IH nu CBOﬁCTB
HEOPTaHMYECKUX U OPTraHMYECKUX BEIICCTB U
nux HpeBpaHIeHHﬁ; BBIIBJISITH B3aMMOCBA3b

XUMHMYECKUX 3HAHUM C TOHATUAMU U
IIPEACTABICHUAMU IpYrux
€CTCCTBEHHOHAYYHBIX IPEAMETOB; - YMETh

UCIIOJIb30BaTh HAaWMEHOBAHMSI XUMHUYECKUX
COCIMHEHUN  MEXIyHapOIHOTO cor03a
TEOPETUYECKOM M IPUKIATHOM XUMHH U
TpPUBHUAJIbHbBIE Ha3BaHUS BaXHEMILINX
BellecTB (IPTUJICH, AaleTUJIeH, TIUIEPUH,
¢denon, dopmanbaerua, yKCycHas KHCIIOTA,
TJIMLWH, YrapHBIA Ta3, YIJEKUCHbIA ras,
aMMHaK, TalleHas M3BECTb, HeraueHas
U3BECTh, TMHTHEBAas CoJa W  JIPYTHX),
COCTaBIATH (OPMYJIBI HEOPTaHUYECKUX U
OpraHNYeCKHUX BEIIECTB, ypaBHEHUS
XUMHUYECKUX peakuuil, 00BbSACHATh UX CMBICI;
MOJATBEPXKIIATh XapaKTEPHbIE XHUMUYECKUE
CBOICTBAa  BEILIECTB  COOTBETCTBYIOLIUMU
DKCIEPUMEHTaMU M 3allUCAMU ypaBHEHUI
XUMHUYECKHUX peaxkuuit; - YMETh
YCTaHABJIMBATh MPUHAIJIEKHOCTh U3yUYEHHBIX
HEOPraHMYECKHUX U OPraHMYECKHUX BEIECTB K
ONpEACIEHHbIM  KJlaccaM W Ipynnam
COEJIMHEHUH, XapaKTepHU30BaTh UX COCTaB U
BaXHEHIINE CBOMCTBA; ONPENENATH BHJbI
XUMHUYECKHX CBsI3€ll (KOBaJIGHTHAsi, MOHHAs,

MeTajuIMuecKas, BOJIOPOJTHAS), THUIIBI
KPUCTAJUTHYECKUX pereTox BEIIIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- chopmupoBaTh  MpEACTaBICHUS: O
MaTepuaIbHOM €IMHCTBE MUpa,
3aKOHOMEPHOCTSIX " MMO3HABAEMOCTH

SBJIEHUW NPUPOIBI; O MECT€ WU 3HAYECHUU
XHMHHU B CHCTEME €CTECTBEHHBIX HAYK U €€
ponu B 00ecreuyeHN YCTOWYHBOTO Pa3BUTHS
YeJIoBeYeCTBa: B pEIICHHH  MpoliemM
JKOJIOTUYECKOW, IJHEPTETUUECKON U MUILEBOMN
0€30macHOCTH, B Pa3BUTUU  MEIUIMHBI,
CO3/JaHMM  HOBBIX  MAaTEpPHAJIOB, HOBBIX
WCTOYHHKOB DJHEPrUH, B 00ECICUCHUH
PallMOHAJIBHOTO  NPUPOJAONOJIB30BaHUSA, B
(hOpPMHUPOBAHMHM MHPOBO33PEHHSI M OOIIEH




- BBIJIBHUTaTh HOBLIC HJCH,
NpelIaratb OpPUTHHAIBHBIE
MOJXO/Ibl U PELICHUS;

- CIIOCOOHOCTH ux
HUCIOJb30BAHUS B
[M03HABATEILHON u

COLIMAJIbHON IIPAKTHKE

KyJbTYPBl UEJOBEKA, a TAKXKE IKOJIOTUICCKU
00OCHOBAaHHOTO  OTHOILIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpee;

- BIIAJCTh CUCTEMOW XMMHYECKHX 3HaHUM,
KOTOpasi  BKJIIOYAeT: OCHOBOIOJArarolue
NOHATHUSL  (AOMOJIHUTENBHO K  CHCTEME
NOHATUI 0a30BOr0 ypOBHSA) - H30TOIIBI,
OCHOBHOE M BO30YXICHHOE COCTOSHHE
aTroma, rHOpHIM3aIUs aTOMHBIX OpOHUTaJei,
xumudeckas cBsizb (" " u "", KpaTHBIE CBS3M),
MOJISIpHAs ~ KOHLIGHTpAIMsl,  CTPYKTypHas
dbopmyia, HU30Mepus (cTpykTypHas,
reoMeTpuyeckas (uc-Tpanc-uzomepus),
TUINBI XUMUYECKUX peakuuid (romo- u
reTeporeHHbIe, 00paTUMBbIC U HEOOPATUMBIE),
pacTBOpPHI (MCTUHHBIE, JUCTIEPCHBIE
CHCTEMBI), KPHUCTAJUIOTHIPATHI,  CTEIICHb
JUCCOLIMAIU, AJIEKTPOJIH3, KPEKHHT,
pudopmMuHT); TEOpUH u 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE
3HAHHUA, JIeKalle B OCHOBE IMOHUMAaHUS
MPUYUHHOCTA M CHUCTEMHOCTH XHMHYECKUX
SBIICHUH, COBPEMEHHBbIC MPEJCTABICHUS O
CTPOCHUU BEIIIECTBA Ha aTOMHOM,
MOJICKYJISIPHOM u HAJMOJIEKYJISIPHOM
YPOBHSIX; TMPEACTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEAKIM, TEPMOAMHAMUYECKUX
M KHHETHMYECKMX 3aKOHOMEPHOCTSAX  HX
IPOTEKaHHUs, O XHUMHYECKOM pPABHOBECHH,
JCTIEPCHBIX CHCTEMax, (aKTOIOTHYECKHE
CBEJIEHUS O CBOICTBAx, cOCTaBe, MOTYYEHUU
1 0€30MacCHOM HCIIOJIb30BAHUN Ba)KHEHIINX
HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB B
OBITY W  TPAKTUYECKOH  JIEATEILHOCTH
YeloBeKa; OOMMX HAYYHBIX MPHUHIIMIIAX
XUMHYECKOTO TPOU3BOJCTBA (HA MpHUMEpe
IIPOM3BOJICTBA CEPHOM KHCJIOTHI, aMMMaKa,
MeTaHoJ1a, epepaboTKu HEPTH);

- YMETh MPOBOJUTH PACUYETHI IO XUMUYECKIM
dbopMynaM W ypaBHEHHSM XHMHYECKHX
peakuMii ¢ HUCHOJb30BaHUEM (PU3UUECKUX
BEJIMYMH (Macchl, 00beMa ra3oB, KOJINYECTBa
BEIIIECTBA), XapaKTEePU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOH CTOPOHBI: PacyeThl IO
HaXOKJCHUIO XUMHAYECKOH (hopMyIIBI
BEllecTBa;  pacueThl  Macchl  (00beMa,
KOJIMYECTBA BEIECTBA) MPOJIYKTA PEaKIHH,
€CITM OJJHO W3 HCXOJHBIX BEIIECTB JAaHO B
BUJIE pacTBOpa C ONpEAETICHHON MaccoBOM
JIOJIe PacTBOPEHHOTO BEIIECTBA WM JAaHO B
u30bITKE  (MMEeT  MNPHMECH);  pacueThl
MacCcoOBOM wWiIh OOBEMHON [OJIM BBIXOIA




MPOAYKTa pEaKlUW; pacueThl TEIIOBOTO
addexra peakiui, 0OBEMHBIX OTHOIICHHI
ras3os;

- YMETh BBIABISATH XapaKTEPHbIC NPU3HAKUA U

B3aMMOCBA3b N3YUYCHHBIX HOHSITI/Ifl,
IIPUMEHATE COOTBECTCTBYIOIIUEC ITOHATHUSA IIPHU
OITMCaHNH CTPOCHUA u CBOMCTB

HEOPraHUYECKUX U OPraHMYECKUX BEUIECTB U
ux HpeBpaLHCHHfI; BbIABJIITH B3aHMMOCBA3b
XMMHMYECKUX 3HAHUM C TOHATUAMU U
IIPEACTABICHUSAMHU JPYIUX IPEAMETOB I
Oosee OCO3HAaHHOTO NOHMMAaHHUS  H
00bICHEHHUS CYHIHOCTHU MaTCpruaJIbHOIO
€IMHCTBA MHpA; HUCIOJIb30BaTh CUCTEMHBIE
XUMHUYCCKHUC 3HAHUA I 00OBsACHEHHS U
IIPOTHO3UPOBAHUS  SIBJICHUM,  HMMEIOIIUX
€CTECTBEHHOHAYYHYIO [IPUPOLY;

- YMETH HCII0JIBb30BAaTh HanMCHOBaHUA
XUMHMYECKUX COEAMHEHHH MEXIyHApOIHOIO
COI03a TEOPETUYECKON U MPUKIAJHON XUMHUHU
U TpUBUAIbHBIC  HA3BaHUSA  BEILECTB,
OTHOCAIIIUXCA K HN3YYCHHBIM KJ1accaM
OpraHMYECKHUX U HEOPraHUYECKUX
COCHHHGHHﬁ; HCIIOJIb30BAaTh XUMHUUYCCKYIO
CUMBOJMKY JJIi  cOCTaBlieHHs  (opmyn
HCOPTraHNYCCKUX BCUICCTB, MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILIECHHBIX
M CKEeJNeTHBIX) (OpMysI  OpraHMYECKHX

BEIIECTB; COCTaBJIATh ypaBHEHUS
XUMHYECKMX PpEaKUUd M pPACKpbIBaThb HX
CYILIHOCTb: OKHCIIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OajiaHca 3THX
peakiuii; peakiuii MOHHOTO OOMEHa IyTeM
COCTAaBJICHUS UX IIOJHBIX M COKPAILLEHHBIX
VMOHHBIX YPaBHEHMI; peakIMil T'MAPOJIN3a,
PEeaKIMIKOMILIEKCOOOpa30BaHUs (Ha
IIpUMEpPE TUAPOKCOKOMIUIEKCOB ILMHKA U
AIFOMUHUSA); TOJATBEPXkKAATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU  JKCIIEPUMEHTAMHU U
3alUCSMU yPaBHEHUN XHUMHUYECKUX PEaKIIMA;
- YMETbh KJIacCU(PHUIMPOBATH HEOPTaHUUECKUE
U OpPraHMYeCKHe BEUIECTBA W XHMHYECKHE

pCaKkiuu, CaMOCTOATCIIbHO BBIGI/IpaTL
OCHOBAHHA U KPUTCPUUN TJIA Knaccn(bnxaunn
HN3YyYaCMbIX XHUMHUYCCKHUX 06’BGKTOB;

XapakTepU30BaTh COCTaB M  Ba)KHEUIHE
CBOMCTBAa BEIIECTB, NPUHAMIECKANIUX K
OTNpeNeNIeHHBIM  KJIaccaM W TpyMnmam
coeMHEeHUN (MPOCThIE BEIIECTBA, OKCHUJBI,
THUAPOKCHJIBI, COJIH; YTJIEBOJOPOIbI, TPOCTHIE




3QUpBI, CHOUPTHI, (EHONBI,  aJbACTHIBI,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CIIOKHBIC
3QUpBI,  JKUPBI,  YIJIIEBOABI,  AMHHBI,

AMUHOKHCIIOTBI, OC€JKH); MPUMEHATHh 3HAHUS
O COCTaBeé M CBOMCTBax BEIIECTB Ii
AKCIICPUMEHTAJIbHOH  MPOBEPKH  THIIOTE3
OTHOCHUTECIIBHO 3aKOHOMEPHOCTEH
MPOTEKAaHUs  XMUMHYECKHUX  PEakuuid |
MIPOTHO3UPOBAHUS BO3MOXKHOCTCH HX
OCYIIIECTBIICHUS, - YMETh IMOJATBEPXKIAaTh Ha
KOHKPETHBIX npumMepax XapakTep
3aBUCUMOCTH PEaKIIMOHHOW CIOCOOHOCTH
OpraHWYEeCKUX COCAMHEHHI OT KPAaTHOCTH M
THIIA KOBAJIEHTHOM  CBA3HM, B3aHMHOTIO
BIIMSHUSI ATOMOB U TpPYII AaTOMOB B
MOJIEKyJaX; a TakkKe OT OcOOeHHOCTeH
peanu3anuu Ppa3IMYHBIX MEXaHU3MOB
MIPOTEKAHUS peaKIuii; - yMETh
XapaKTEePH30BaTh JJIGKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHMHM ) 1 HOHOB XUMHUYECKUX DJICMEHTOB
1 - 4 nepuopno Ileprmonnueckoil CHUCTEMBI

JIL.W. MeHneneeBa HW  HMX  BaJICHTHEHIE
n.n

BO3MOKHOCTH, MCHOJNB3ys moHsTusa "s", "p",
"d-snekrponnsie"” opOuTanm,
JHEPreTHYCCKUE YPOBHU; OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHUS CBOIICTB

XUMHUYECKHUX AJIEMEHTOB U 00pa3zyeMbIX UMHU
COEJIMHEHUH 110 IEPUOJIaM U TPYIIIIAM;

OK 02. B obracTh  IEHHOCTH | - YMeTh IUJIAaHHUPOBaTh U  BBIMOJHSATH
Hcnonp30BaTh | HAYYHOTrO MMO3HAHUS: XUMHUYECKHM 3KCIEpUMEHT (MpeBpaleHUs
COBPEMEHHBIE - c(OpPMUPOBAHHOCTh | OPrAaHUYECKUX BEIIECTB NPHU HArpeBaHUH,
CpeacTBa MHUPOBO33PEHUS, MOJIyYeHUE OTWIEHa U H3y4YeHHE €ro
TIOMCKa, COOTBETCTBYIOILIETO CBOICTB,  KAuUECTBEHHBIE  pEaKIMM  Ha
aHaJIn3a U COBPEMEHHOMY YPOBHIO | aJbJETU/Ibl, Kpaxmall, YKCYCHYIO KHCIOTY;
MHTEPIIPETALUN | Pa3BUTHS HayKH U | JeHaTypauus O€JKOB TMpH  HarpeBaHUU,
uHpOpMaLlUU U | OOLIECTBEHHOW TNPAKTUKH, | IBETHbIE peakiuu OEJIKOB;, MPOBOJIUTH
MH(OPMALIMOHH | OCHOBAaHHOTO HA JHAJIOre | peakllMd HOHHOIO OOMEHa, ONpeNeaTh
bI€ TEXHOJIOTUH | KYJBTYD, Cpelly BOJHBIX pAacTBOPOB, KayeCTBEHHbIE
TUTSt CIOCOOCTBYIOIIIETO peakiuu Ha cyiabdar-, KapOoHAT- U XJIOPH]I-
BBITIOJTHEHUS OCO3HAHUIO CBOEr0 MECTa B | aHMOHBI, Ha KaTHOH aMMOHUS; peulaTh
3a1au MOJIUKYJIBTYPHOM MUPE; SKCIIEPUMEHTAJbHbBIE 3aJjaud 10 TeMaMm
npodeccuonans | - coBepiieHcTBoBanue | "Mertamibl" u "Hemeramibl") B COOTBETCTBUU
HOM A3BIKOBOM M UHUTATENIbCKOM | C MpaBHJIaMH TEXHHUKH O€30MacCHOCTU TpHU
JESATEIIBHOCTH KyJIbTyphl KaK CpeICTBa | 0OpallleHHH C BELIECTBAMHU M J1a00paTOpHBIM
B3aMMOJIEICTBUSA Mexa1y | 00OpyZOBaHUEM; MPENCTaBIATh PE3yIbTAaThl
JIOIBMU U TIO3HAHUS MUPA; | XUMHUYECKOTO0  JKCIepUMEeHTa B  (opme
- OCO3HaHME IICHHOCTH | 3allUCH  YpPaBHEHHH  COOTBETCTBYIOIUX
Hay4HOU NEeSTENIbHOCTH, | peakiuii u (HOpMyIHpOBaTh BHIBOABI Ha
TOTOBHOCTb  OCYIIECTBIISITH | OCHOBE 3THX PE3YJIbTaTOB;
IIPOEKTHYIO U | - YyMETh aHAM3UPOBATH XHMHYECKYIO
HCCJIEIOBATEIBCKYIO MH(OpMALIMIO, TOJIYYaeMYyl0 M3 Pa3HbIX




JESITEIIbHOCTD
WH/IMBUTYTBHO u B
rpynime; OBnanenue
YHHBEPCAITLHBIMHU
y4eOHBIMU
M03HABATEIbHBIMU
NeHCTBUSIMU: B) pabora C
nHpopManuen:

- BIANeTh  HABBIKAMU
MOJTyYeHHUsT UHPOPMALIUU U3
WUCTOYHUKOB Pa3HBIX THIIOB,

CaMOCTOSITENILHO
OCYLIECTBIISATh TIOUCK,
aHaJlu3, CUCTEMATU3ALUI0 U
UHTEPIIPETALINIO
uHpOpMaLUU  pa3IUYHBIX
BUJIOB u bopm
IIpEJICTaBJICHMUS],
- co3laBaTb TEKCTHl B
pa3iauuHbIX  (Qopmarax ¢
y4eToM Ha3HauYeHUs
uHpopManuu U  1eJIeBOU
ayJUTOpHUH, BbIOMpast
ONTUMAJIbHYIO bopmy
Hpe/CTaBICHUs u
BU3YaJIU3aluy;
- OLIEHUBATh
JIOCTOBEPHOCTb,
JETUTUMHOCTb
uH(popMaluuy, ee

COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3TUYCCKUM

HOpMaM; UCIOJIb30BATh
CpeicTBa
MH(POPMALIMOHHBIX u
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUI B  peIICHUH
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u

OpraHHU3allMOHHBIX 3aJa4 C
coOumo/ieHeM TpeboBaHUit

OPTOHOMHUKH, TEXHUKH
0€30ITacHOCTH, TUTHECHEI,
pecypcocOepekeHusl,
NPaBOBBIX M ATHYECKUX
HODM, HOPM
UH(POPMALIMOHHOM
0€e30I1acHOCTH;

- BJIQJICTh HaBBIKAMHU
pacrio3HaBaHUS W 3aIUTHI
uHpopMaluy,

nHGOpMaLOHHON

HUCTOYHUKOB (cpenctB MaccoBOU
nHpopmanuu, cetb UHTEpHET U IpyTHe);

- BJIaJICTh OCHOBHBIMH METO/IaMU HAYYHOTO
MO3HAHUS BEIIECTB U XUMHUYECKHUX SIBJICHUI
(HabmogeHne, W3MEpeHHe, HKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETb NPOBOJAUTH PACUETHI IO XUMHUECKUM
dbopMyliaM U ypaBHEHHSIM XHMHYECKUX
peaknuii ¢ WCHOJb30BAaHUEM (PHU3UUECKUX
BEJIMYMH, XapaKTepU3YIOIIMX BEILIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIIOJIb30BaTh CHCTEMHbIE
XUMHUYECKUE 3HAHUS JJIs IPUHATHS pPeleHUi
B KOHKPETHBIX JKH3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX  C  BEIIECTBAMHM M  HX
PUMEHEHHEM;

- YMEThb CaMOCTOATENBHO IUIAHUPOBATh U
OPOBOAWTh  XMUMHUYECKUH  IKCIEPUMEHT
(mosryuenue u U3y4YeHHe CBOWCTB
HEOPraHMYECKUX W OPraHUYeCKHX BEIECTB,
Ka4eCTBEHHBIE  PEaKIUH  yIIEBOAOPOIOB
pa3IMYHbIX KJIaCCOB u
KHCJIOPOICOAEPIKAIINX OpPTraHUYeCKUX
BEIIECTB, PpEIICHUE HKCIEPUMEHTAIbHBIX
3aj7a4 Mo PacrO3HABAaHUIO HEOPTaHMYECKUX U
OpraHMYECKHUX BEIIECTB) C COOIIOJECHUEM

npaBwil  Oe3omacHOro  oOpamieHus ¢
BEIIECTBAMH U 1a00paTOPHBIM
obopynoBanueMm,  GOpMYIUPOBATh  IEIH
UCCIIEIOBaHMsI, MPEJOCTABIATh B Pa3IMUHON
dopme pe3yIIbTATHI HKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh ux
JIOCTOBEPHOCTb;

- YMETh OCYLUECTBIJIATH LieJICHANIPaBICHHBIN
MOUCK  XHUMHYEeCKOW  umHpopmanuu B
pa3IMYHBIX UCTOYHHUKAX (Hay4dHas M y4eOHO-
HayyHas JIMTeparypa, CpeIcTBa MacCOBOM
uHpopmanuu, cerb HHTEepHET U apyrue),
KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(popMalio, mnepepadaTreiBaTh €€ U
HCIIOJI30BaTh B COOTBETCTBUH c
MOCTaBIIEHHOW y4eOHOM 3a/1a4eif;

- BJIAJETh CHUCTEMOM 3HAHHMHA O MeTolax
HAy4YHOTO IIO3HAHUS SIBJICHUM TMPUPOJBI,
WCIIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaxX H
YMEHUSIMH TPUMEHATH OTHU 3HAHUA IIPU
AKCIEPUMEHTATHHOM HCCJICTOBAaHUH
BEIIECTB M I OOBICHEHUS XHUMHYECKUX
SIBJICHUM, HWMEIOIIMX MECTO B MNPUPOIE
MPAKTUYECKOU JIEATENBHOCTH YEJIOBEKA U B
MOBCETHEBHOM JKU3HU,




0€30IMaCHOCTH JIMYHOCTH;

OK 04.

O dexTuBHO
B3aUMOJICHCTBO
BaTh U paboTaTh
B KOJIJIEKTHUBE U
KOMAaHJIe

-TOTOBHOCTb K
CaMOPa3BHUTHIO,
CaMOCTOSITEIIbHOCTH u
CaMOOIIPEIEIEHHIO; -
OBJIaJICHUE HaBbIKaMU
y4eOHO-
HCCJIEIOBATENLCKOM,
MPOEKTHOM M COLMAIBHOMN
nesitenibHOCTH;  OBJaneHue
YHUBEPCATbHBIMH
KOMMYHHUKaTUBHBIMU
JIeHCTBUSMU: 0) COBMECTHAs

JIeATEIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh
MpEUMyIleCTBa KOMAaHIHOU
Y UHJMBUIYATbHOU pabOTHI;
- MIPUHUMATh LEJH
COBMECTHOM ACITCIHHOCTH,
OpraHU30BBIBaTh u
KOOPIAWHUPOBATH JICUCTBHUS
o ee JOCTH>KEHUIO:
COCTaBJIATH IIJIaH JICHCTBHIA,
pacupenensitb  poiu  C
YUETOM MHEHUU
YYaCTHUKOB o0cyX1aTh
pe3yabTaThl COBMECTHOM
paboThl; - KOOPAUHUPOBATH
U BBIIOJHATH paboTy B

YCIIOBHUSX peanbHOoro,
BUPTYJIbHOTO u
KOMOMHHPOBAHHOTO

B3aMOJCHCTBUS; -

OCYHICCTBJIATE ITO3UTHUBHOC
CTPATCTUYCCKOC IMOBCACHUC
B PA3JIMYHBIX CUTyalUsX,
MNpOABJIATH TBOPYCCTBO U

BOOOpaxeHwue, OBIThH
uHUIMATUBHBIM OBIageHNe
YHHUBEPCAIbHBIMU
PEryJIATUBHBIMU

JNCHCTBUSAMU: T) MPHHATHE
cebst U Jpyrux JIoAeu: -
OpUHAMATh  MOTHBBI W
apryMEeHTBl JIPYTHX JIFOJCH
NpH  aHaJIW3e pPe3yJIbTaToOB
JeSITeTTbHOCTH, -
MpHU3HABaTh CBOE MPABO M
npaBoO JPYTUX JIIOACH Ha
OIINOKH; - pa3BHUBaTh
CHOCOOHOCTh MMOHUMATh
MHP C TIO3UIIUH JPYTOro

- yMeTh IUIAHUPOBaTh H  BHITOJHATH
XUMHYECKUA OSKCIIEPUMEHT (IIpEeBpALCHUS
OpPraHWYeCKHUX BEUICCTB TIPU HAarpeBaHHH,
NOJyYeHHE OTUJICHa U U3yYeHHE ero
CBOWCTB, KayeCTBEHHBIC  pCAKIMH  HA
QJIBJIETH]IBI, KpaxMaj, YKCYCHYIO KHCIOTY;
JeHaTypalysi OCJIKOB TpHU  HarpeBaHUH,
[[BETHbIC pEAKIUU OCJNKOB; IMPOBOJIUTH
peakiMi HWOHHOTO OOMEHa, ONpEAeisTh
Cpelly BOJHBIX pPAaCTBOPOB, Ka4eCTBCHHBIC
peaknuu Ha cynbdar-, kKapOoHaT- ¥ XJIOPUI-
aHWOHBI, Ha KAaTHOH aMMOHHS; peIlaTh
IKCIIEPUMEHTAJIbHBIC 33/1a41

o temam "Mertamisl" u "Hemeramnel") B

COOTBETCTBUM C  MpaBUJIAMH  TEXHHKH
0e3omacHOCTH npu oOparieHnn c
BEI[CCTBAMHU u 71a00paTOPHBIM
000pyIOBaHHEM; IPEICTABIATH PE3yJIbTaThI
XHUMHYECKOTO  JKcliepuMeHTa B (opme
3allMCH  YpPaBHEHUW  COOTBETCTBYIOIIMX

peakumii W (GOPMYJIHPOBaTH BBIBOJBI HA
OCHOBE 9THX PE3yJIbTATOB;

-yMETh CaMOCTOSITEIbHO IUIAHUPOBATh U
IMPOBOAUTDH XUMHAYECKUHU OKCIICPUMCHT
(mosryueHue u U3yYeHUE CBOWCTB
HCOPTraHNYCCKUX W OPraHuYCCKHUX BCHICCTB,
Ka4eCTBEHHBIE  PEaKIUH  yIJIIEBOJAOPOIOB
Pa3INYHBIX KJIaCCOB n
KHCIIOPOJICOIEPIKALITUX OpTaHUYECKUX
BCIICCTB, pPEeICHUC SKCIICPUMCHTAJIBHBIX
3aJ1a4 MO0 PacrO3HABAHHIO HEOPTAHUUYECKUX U
OpraHWYECKUX BEIIECTB) C COOJIIOJICHHEM

npaBuil  Oe3omacHOro  ofOpamieHust ¢
BEIIECTBAMHU U 1a00paTOPHBIM
obopynoBanueMm,  GOpMYIUPOBATh  IEIH
UCCIIE/IOBaHMsI, MPEJIOCTABIATh B Pa3IMUHON
dopme pe3yIIbTATHI IKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh ux
JIOCTOBEPHOCTD;




YeJIOBCKA,

OK 07. B obmactu skonoruyeckoro | -copmMupoBaTh MIPE/ICTABIICHUS 0
ConmelcTBOBaThL | BOCIIMTAHHUA: - | XUMHYeCKOU COCTAaBJISIONIEH
COXPAHEHHUIO c(OpMHUPOBAHHOCTH €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIU
OKpY’KaroIleu JKOJIOTMYECKOM KYJBTYPBL, | XAMUM B IIO3HAHWM SIBJICHUN IPUPOJIBI, B
Cpensl, IIOHMMAaHHE BIMSIHUA | (QOPMUPOBAHMM MBIIIJIEHUS M KYJBTYpbI
pecypcocOepex | COIMaIbHO-DPKOHOMUYECKHUX | JINYHOCTH, ee (byHKIMOHATBHON
€HHUIO, IPOLIECCOB HAa COCTOSHUE | IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHHs
IPUMEHSITh IPUPOJHON M COLMAIBbHOM | IPAKTUYECKUX 3a7ad U 3KOJOTMYECKHU
3HaHUs 00 cpensl, OCO3HaHHE | 0OOOCHOBAaHHOI'O  OTHOIIEHUS K  CBOEMY
WU3MEHEHUN r7100aIbHOTO XapakTepa | 310pOBbI0 U IIPUPOAHOU CPEE;
KJIMMarTa, HKOJIOTHYECKUX NpoOieM; - | - yMeTb COOJIOAATh MpPaBHUiIA SKOJIOTMYECKH
IIPUHLIMIIBI IUIAHUPOBAaHUE U | IIeTIecCOO0pa3HOro TOBEACHUS B OBITY U
OepeKIMBOro OCYLIECCTBJICHUE JIEUCTBUHN B | TPYAOBOI JESTEIIbHOCTH B LEJsX
IIPOM3BOJCTBA, | OKpYXalolled Ccpelae  Ha | COXpaHEHUs CBOETO 3/10pOBbS u
3¢ (deKTUBHO OCHOBE  3HAHMA  LEJeH | OKpYyXKarollel MPUPOJHOM Cpebl; yUUTHIBATh
JICHCTBOBATh B | YCTOMYUBOIO pa3BUTHSA | OIACHOCTh  BO3JEWCTBUS  HA  JKUBBIC
Ype3BbIYAMHBIX | YEJIOBEUECTBA; aKTUBHOE | OPraHU3MBbl OIIpEAEICHHBIX BELIECTB,
CUTYaLUAX HenpusTue NEUCTBUI, | MOHMMAsE CMBICH [IOKa3aTels IpereiabHON
IIPUHOCALINX BpeXl | JOIyCTUMOW KOHUEHTpALUY;
OKpY’KaloIlle  cpeae; YMETb MPOrHO3UPOBATh, aHAIU3UPOBATH U
YMEHME  IPOTHO3UPOBATH | OLICHUBATh € MO3MLIMH  DKOJIOTMUYECKOH
HEOJIaronpusTHBIE SKOJIO 0€30MMacCHOCTH  TOCJICJICTBUSL  OBITOBOH U
TMYECKHE IIOCJIEACTBHS | IPOM3BOACTBEHHON NEATEIBHOCTH Y€IOBEKa,
IIPEANPUHUMAEMBIX AEUCT CBSI3aHHOW C  TepepadOTKON  BEIIECTB;
BUH, IPEJOTBPAIIATh UX; UCIIOJIb30BaTh IOJIYYECHHBIC 3HAHUSA UL
-paciupeHue OMbITa | IPUHATUS TPAMOTHBIX pELIEHUI MpoOiieM B
JEATEIIBHOCTH DKOJIOTHYEC | CUTYaLUsAX, CBSI3aHHBIX C XUMUEH;
KO HamnpaBJIeHHOCTH; - YMETh OCO3HaBaTh OMACHOCTh BO3JEHCTBUS
-OBJIa/ICHNE HaBbIKAMU | HA  JKMBBIE OpPraHU3Mbl  OIPEAEICHHBIX
y4e0HO-UCCIIE0BATENbC BEIIECTB, IIOHUMAas CMBICI  ITOKa3aTeJst
KOH, IIPOEKTHOMN U | IpEAEeNbHON JOIYCTUMON KOHLEHTPALMH, U
COLIMAJILHOM ESTENIbHOCTH; | MOSICHSTD Ha npuMepax CHOCOObI
YMEHBIIEHN W NPEAOTBpAIllEHUs  HX
BPEIHOTO  BO3JCHCTBUS HAa  OpPraHHU3M
YeJI0BEKa
K 1.2 -[IPOU3BOJUTH O0E3BPEKUBAHUE OTIEIBHBIX
ObecneunBarb BUJIOB MEAMLUHCKUX OTXOJI0B, O0OpabOTKY
coOnroeHue MOBEPXHOCTEH, 3arpsi3HEHHBIX
CaHUTApHO- OMOJIOTHUECKUMHU KHUJIKOCTIMU,
AMUIEMUOJIOTHY -npaBuiIa Je3UHPEKIUH u
€CKUX MpPaBUI U IIPEICTEPUIN3ALUOHHON OUYUCTKHU

HOPMAaTHBOB B
MEIUIIUHCKONU
OpraHu3aIuu

MEOUIIMHCKHUX I/ISI(GJ'II/Iﬁ




2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1.TpynoeMKkoCTb OCBOCHUS I CIAIINHbBI

B 1.u. B popme
HaumeHoBaHHe COCTABHBIX YaCTel TUCHUTLIUHBI Odnem & npa:ch.p
Hacax MOJATOTOBKH
YyeOHbIC 3aHATHS 126 76
CamocTosTenpHas paboTta - -
ITpomexxyTouHast artectanus B Gopme IK3aMeHa 18 -
Bcero 144 76




2.2. Cojep:kanue TUCHHINJIMHBI

Ilepuoauueckas cucrema xumuueckux 3yemMeHToB .M. MenneneeBa. DU3HMUECKHUI CMBICI

Oo0nemMm, Konanl
HaumeHoBaHue Conep:xaHue yueOHOI0 MaTepuasa, NPAKTHYECKUX H JIA00PATOPHBIX 3aHATHIA aK.4/B TOM | KOMIIETEeHIIHIi,
pa3/iesioB M TeM YyHcJie B ¢hopmupoBann
dopme 10 KOTOPBIX
NpaKTH4yec | CrnocoocTByer
KOH IoAro 3JIEMEHT
TOBKH,aK.4 | NPOIrpaMMbl
Pa3jien 1. OcHOBBI CTPOEHHS BellleCTBA 8/4
Tema 1.1. Conep:xkanue 6 OK 01
Crpoenne 1.CtpoeHne aTo0MOB XMMHUYECKHUX 3JIEMEHTOB. 2
aTOMOB CoBpeMeHHass MOJeNlb  CTPOCHMsI aToMma. OJEKTPOHHAas KOHQUIypanus aToMma.
XUMHYEeCKHX Krnaccudukanus XuMUYECKUX 3JIEMEHTOB (S-, P-, d-3eMeHTbI). BaneHTHBIC 2JIeKTPOHBI.
3J1eMeHTOB 1 BanenTHOCTb.
ipupoaa 2.IIpupoaa XuMUYECKOii CBSI3H. 2
XAMHUECKOU DJIEKTPOOTPHUIIATENBHOCTh. KOBaJlCHTHAs CBsA3b, €€ Pa3sHOBUAHOCTH M MEXaHH3MbI
CBI3U o0pazoBanusi (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIN). MoHHAs cBsi3b. MeTammueckast
cBsi3b. BonoponHas cBsi3b. MexXMOJIEKyJIsIpHbIE B3aUMOAEUCTBUS. M30TOIBI, OCHOBHOE U
B0O30Y’KJI€HHOE COCTOSIHME aToMa, THOpUAN3AIHs AaTOMHBIX OpOUTaIei.
B TOM 4nc/ie NPaKTHYECKUX U J1a00PAaTOPHBIX 3aHATHII 2
1.CoctaBiienne »3jeKTpoHHO-rpaduyeckux d¢opmya 3iaemeHToB 1-4 mnepuogoB u | 2
Ha3BaHU# XMMHUYeCKHX (GOpMYJI HEOPraHMYECKUX COeIHMHEHUI.
Pemenne mnpakTuueckux 3aJaHUl HAa COCTaBJIIEHHWE BJIEKTPOHHO-rpaduueckux (opMy
sneMeHTOB 1—4 nepuonoB. Perienne 3a1aHuii Ha NCHOIb30BAHNE XUMUUYECKOW CUMBOJIMKU
U Ha3BaHUI COEJIMHEHUN MO HOMEHKJAType MEXAYHapOIHOIO COH03a TEOPETUYECKOM U
NOPUKIAJAHOM XMMHUU W TPUBHMAJIBHBIX HAa3BaHMU JUISI COCTABJIEHUS XMUMHMYECKHX (POpMyl
JBYXaTOMHBIX COEIWHEHWH (OKCHAOB, CYIbQHUIOB, THUAPUAOB M T.OI.) H JPYTHX
HEOPraHMYECKUX COCIMHEHUH OT/IeIbHbIX KIaCCOB.
Tema 1.2. Copaepxanue 2 OK 01,
Iepuoguyeckn | B Tom unciie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA 2 OK 02
il 3aKO0H H 2.Pemenne NPAKTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aaHUI Ha | 2
Tabanua J[.H. XapakTepu3anul XuUMHYecKHX djeMeHTOB Ilepuoguyeckoir cucremsr .M.
MemnpeieeBa MeHejeeBa.




[Tepuoguueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBUU
C IMOJIOKEHUEM XMMHUYECKOro 3ieMeHTa B [lepronnueckoi cucreme. MUpPOBO33pEHYECKOE U
HayyHoe 3HaueHue Ilepuommueckoro 3akonHa J[.M. Menneneea. Ilpornosst JI.W.
MengaeneeBa. OTKpbITUE HOBBIX XMMHUYECKHUX DJJEMEHTOB. PelleHune mpakTUKO-
OPUEHTUPOBAHHBIX TEOPETHUUECKHUX 3aJlaHUN Ha XapaKTepHU3aIlUI0 XUMHUYECKUX AJIEMEHTOB
«Metamueckre / HEMETAIUIMYECKHE CBOWCTBA, AJIEKTPOOTPHUIIATEIBHOCTh H CPOACTBO K
JNIEKTPOHY XUMHUYECKHX JJIEMEHTOB B COOTBETCTBHUE C HUX JJIEKTPOHHBIM CTPOCHUEM U
IIOJIOXKEHUEM B IIEPUOJAMUYECKON CUCTEME XUMUYECKUX ieMeHToB JI. M. MenpaeneeBay.

Paznen 2. XumMuyeckue peakumu

10/6

Tema 2.1.
Tunbi
XHMHYECKHX
peaxuuii

Conep:xanue

1.Tunbl XUMHYECKUX peaKIuid

KJIaCCI/I(l)I/IKaHI/Iﬂ N THUIIBI XUMHUYCCKUX peaKHI/Iﬁ C y‘-IaCTI/IGM HeOpFaHI/I‘ICCKI/IX BCIICCTB.
KonunuecTBeHHble OTHOIIEHHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHH U
pacquH 110 ypaBHeHI/IﬂM XUMHUYCCKUX peaKuHﬁ. MOJH) KaK CIMHHUIIA KOJINYCCTBA BCIIICCTBA.
MousipHast Macca. 3aKOHBI COXPAaHEHHMS MacChl U DHEPruu. 3aKoH ABoraapo. MoJspHBII
00beM ra3oB. OTHOCHUTENbHAs IUIOTHOCTh Ta3oB. Peakiuum KOMIIEKCOOOpa30BaHUS C
y4acTHEM HEOPraHWYeCKHX BeIIECTB (HAa TNpPHUMEpPE THIPOKCOKOMILICKCOB IIMHKA U
AITIOMHUHHUS).

B TOM 4nc/ie IPaKTHYECKUX U JJA00PATOPHBIX 3aHATHIA

o

3.CocTaBjieHHe YPABHEHH XUMHUYECKUX PeaKIUid.

CocraBneHrue ypaBHEHHUH peakIUil COEIUHEHHS, pPAa3jOoXKEHHs, 3aMelleHus, oOMeHa.
VYpaBHEeHHsI peakIMii TOpPEHHUs, MOHHOTO OOMEHa, OKHCJIEHHUS-BOCCTAaHOBJIEHUs. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEUIECTB U MNPOAYKTOB peakuuu. Pacyer
KOJMYCCTBCHHBIX XAPAKTCPUCTUK IMPOAYKTA PCaAKINH COCAWHCHUA, €CJIM OAHO M3 BCIICCTB
JaHO B M30BITKE W/WIIH COACPKUT MpuMecH. PacueT MaccoBoi min 00bEMHOM J0JIH BBIXOA
MPOJYKTa PEaKIUU COCAMHEHUS OT TEOPETHUECKH BO3MOXKHOro. Pacuer 0O0BEMHBIX
OTHOIIeHUI Ta30B. PacueT macchl (00beM, KOJTMYECTBO BEIIECTBA) MPOAYKTA PEAKIUH, €CITU
OJIHO W3 BEILIECTB JIaHO B BUJIE PACTBOPA C OMPEIAEICHHON MAacCOBOM J0JIE paCTBOPEHHOTO
BELIECTBA.

N

4.CocTaBjieHHe W YPaBHMBaHHE OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peaKUuii
METOA0M JIEKTPOHHOI0 fajiaHca

VpaBHeHUsT ~ OKUCJIEHUs-BOCCTaHOBIEHUs. (CteneHb  okucieHud. OKUCAUTENb U
BOCCTAHOBUTEb. OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC peaKIn B pupoJie,

OK 01




MPOU3BOACTBCHHBLIX IIPpOHCCCAX U IKHUBHCACATCIBHOCTH OPraHu3MOB. OKHCIUTEIIBHO-
BOCCTaHOBUTEIbHBIN ImoTeéHuuaia CpEabl. CocraBnenne u YpaBHHUBAaHUEC OKHUCIUTECIIBHO-
BOCCTaAaHOBUTCIIbHBIX peaxunﬁ METOJO0M QJICKTPOHHOI'O Oananca. Tunugneie
HEOPTaHUYCCKUEC OKHCIUTCIIM M BOCCTAHOBHUTCIIH. :‘)J'ICKTpOJ'II/IS pPacTBOpPOB MU pPacCIliaBOB
COJICH.

Tema 2.2. Conep:xaHue 4
DJIeKTPOJIUTH 1.271eKTpoJINTHYECKAS IUCCOIUAIUS U HOHHBII 00MeH. 2 OK 01
yecKas Teopuss snexTposuTHUecKOr aucconuanuu. Peaknum wmoHHoro obmeHa. CocraBieHHe
AHCCONMHANMSA M | peaklUd MOHHOrO OOMEHa IIyTEM COCTaBJIE€HUS HX IOJIHBIX M COKpAIlEHHBIX HMOHHBIX
HOHHBIH 00MeH | ypaBHenuil. [maponus coseil. 3HadeHume ruAponu3a B OHOJOTHYECKHX OOMEHHBIX
npoueccax. [lpuMenenue rugponusa B NpOMBILIUIEHHOCTH.
Henv xumuka (vemeepmoe 6ockpecenve masi)
Llenv: o3nakomnenue 00yuarOWUxcs ¢ ucmopueli 603HUKHOBEHUsI NPA3OHUKA
B ToM umciie npakTHYecKUX U J1a00PaTOPHbBIX 3aHATHH 2
5 CocraBieHue peakuii rHAPOJIN3A COJICH. 2
[TpakTueckoe 3ansatue «Peakunuu rugponusa». McecnenoBanue cpensl pacTBOPOB COJIEH,
00pa30BaHHBIX CHIBHBIMH M CIA0BIMH MPOTOIUTAMH, U UX PEAKIMNA C PACTBOPAMH ILEI0YN
u kapOoHaTa HaTpus. COCTaBJIEeHHE PEaKIMH I'HPOJIN3a COJIEH.
Pasnen 3. CTpoeHne U CBONCTBA HEOPTaHNYECKUX BelleCTB 18/8
Tema 3.1. Copep:xanue 6 OK 01,
Kaaccnduxa 1.Knaccnpukanms, HOMEHKJIATypa U CTPOCHHE HEOPTaHNYECKHUX BEIEeCTB 2 OK 02
u, [IpenmMer  HeopraHmdeckod  XWMHUU. B3auMOCBSI3b  HEOPraHMYECKHUX  BEIECTB.
HOMeHKIaTypa | Knaccudukanus HeopraHndeckux BermiecTB. [IpocTeie u cioxHble BemecTBa. OCHOBHBIE
U CTpPOEHHE KJIaCChl CJIOKHBIX BELIECTB (OKCHJIbI, THIPOKCUIBI, KHCIOTHI, coiu). HomeHknatypa u
HeopraHuyec Ha3BaHUE HEOPraHMYECKHUX BEIIECTB MCXOAS M3 HX XUMHUYECKOW (opMynsl Win
KHMX BCIIECTB COCTaBJICHHE XMMHMUYECKON (DOpMysbl MCXOJ M3 Ha3BaHHS BEILIECTBA MO MEXIyHApOJHON
WIH TPUBHAJIBHOU HOMEHKJIATYPE. MexMonexysspHbIe B3aUMOJCHCTBHSI.
Kpucrannoruapatel. ArperatHble cocTosiHuSI BemiectBa. Kpucramimueckue u amopdHbie
BellecTBa. Wbl KPUCTAUIMYECKUX PELIETOK (aTOMHas, MOJEKyJspHas, WOHHad,
MeTayumueckas). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THIMA KPUCTATTUICCKOMN
pewetku. [Ipuunnbl MHOrooOpasust BemecTB. COBpeMEHHBIE MPEICTABICHUS O CTPOCHUHU
TBEPBIX, KHUJIKUX U Ta3000pa3HbIX BemiecTs. XKuakue KpucTauibl.
B TOoM 4nc/ie NpaKTHYECKUX U J1a00pATOPHbIX 3aHATHI 4




6.Pemenne 3amau Ha pacyer MAaccOBOH /0 (MAcChl) XMMHYECKOr0 3JIeMEHTa
(coennHeHms1) B MOJIEKYJIe (CMeCH).

Pemienne 3amau Ha pacyeT MaccoBOM 10 (MacChl) XUMUYECKOTO AJIEMEHTa (COeTMHEHUS)
B MOJICKYJIE (CMECH).

7.PelmieHHe NpPAaKTHYeCKMX 3aJaHMid Mo KjIaccuuUKAUMU, HOMEHKJIAType H
XHMHYeCKHM (POPpMYJIaM HEOPraHUYECKHMX BellleCTB Pa3JIMYHbIX KJIACCOB

Pemenne mpakTHUeCKuX 3aJaHMi MO KiIacCH(UKAIUM, HOMEHKJIAType M XUMHUYECKUM
dbopMylilaM HEOpPraHMYECKHUX BEIIECTB PA3UYHBIX KJIAcCOB (HA3bIBaTh M COCTABIISTH
(bopMysIBl XUMHUYECKHUX BEIIECTB, OMPEACIATh NMPUHAUICKHOCTh K Kiaccy). Mcrounuku
XUMHYeCcKor nHpopMmanuu (HaydHas W yuyeOHO-Hay4yHas JUTepaTypa, CpelIcTBa MacCOBOU
uHpopmanuu, cerb MaTepner u gpyrue). llomck wuHboOpManmuu 1O HA3BaHUSAM,
uaeHTU(PUKATOpaM, CTPYKTYPHBIM (HOpMYyJIaM.

Tema 3.2.
Pu3uko-
XHMHYECKHE
CBOMCTBA
HEOpraHu4veck
UX BellecTB

Conep:xanue

10

1.Metanapl. OOmme Qu3nueckue HW XUMHYECKHE CBOWcTBA MeTauioB. CrocoOsl
[IOJly4€HUsl. 3HAUYE€HHE METAJUIOB W HEMETAUIOB B IPUPOAE U KU3HEAEATEIbHOCTU
YyernoBeka M OpraHu3mMoB. Kopposus MeTayuioB: BHIBI KOPPO3HH, CIIOCOOBI 3aIUTHI
METaJJIOB OT KOPPO3HH.

2.Hemerayuibl. OOmue (QU3NYECKUE U XHUMHYECKHE CBOMCTBA HEMETAJUIOB. THIUYHBIC
cpoiictBa MetayuioB [Y— YII rpymnn. Knaccupukanus m HOMEHKIATypa COeIMHEHMH
HeMeTaJs10B. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

3.XuMu4YecKkHe CBOHCTBA OCHOBHBIX KJACCOB HEOPraHMYeCKHX BellecTB (OKCHIOB,
TUAPOKCUIOB, KHUCIIOT, COJed U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB IPOCTHIX
BEUIECTB, BOJOPOJHBIX COEAMHEHNM, BBICIINX OKCHJOB U THAPOKCHIOB.

B TOM 4nciie IPaKTHYECKUX U JJa00PATOPHBIX 3aHATHIT

8 CocraB/jieHue ypaBHeHHH XMMHUYECKHX PeaKUUH ¢ y4YacTHeM MPOCTHIX M CJIOKHBIX
HEOPraHU4YeCcKUX BellecTB

CocraBrieHHe YpaBHEHHI XWMHUUYECKMX PEAKIUH C y4acTHeM TIPOCTBIX U CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHIOB METAJNIOB, HEMETAIIOB M aM(pOTEPHBIX DIIEMEHTOB;
HEOPTraHWYECKUX KHCIOT, OCHOBaHMW W aM(OTEPHBIX THAPOKCHUIOB, HEOPTAaHUYECKUX
COJIEM, XapakTEpU3YIOIIMX HUX CBOMCTBA. PelleHHe NpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHUM HAa CBOMCTBA W TOJYYEHUE HEOPraHWYECKUX BEIIECTB: OKCHIOB
METAJIJIOB, HEMETAJNIOB U aM(POTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHHUH U
aM(}OTEepHBIX THAPOKCHUJIOB, HEOPTAHUIECKUX COJIEH, XapaKTePU3YIOIINX UX CBOMCTBRA.

9 UccienoBanne pu3n4ecKUX H XMMMYECKHUX CBOICTB MEeTAJLJIOB H HEMETAJLJIOB

OK 01,
OK 02




[TpakTuyeckoe 3ansTe «CBOHCTBA METANIOB M HEMETAIIOBY. MccnenoBanue pu3n4eckux
Y XUMHYECKHX CBOMCTB METAJUIOB U HEMETAIUIOB. PelleHne sKCcrepuMEHTANBHBIX 3a/1a4 110
CBOMCTBAM XMMHMYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, II0 PACHO3HABAHUIO H
IIOJIyYEHHUIO COCIMHEHUN METAJUIOB U HEMETAJIOB.

Tema 3.3 Copnepxanue 2 OK 01,
IIpounssoacrBo | 1.IIpou3BOACTBO HEOPraHUYECKUX BEIIECTB 2 OK 02
Heopranuveck | OOmme mpeacTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOJTyYeHHs] XUMHUUECKUX BEIIEeCTB (Ha
UX BellecTB. npuMepe TPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI). UepHas W [BETHas METAJUTypIHsl.
3HayeHne u [TpakTHYeckoe MPUMEHEHUE AIIEKTPOIIN3A IS MOTyYSHHS IEIOYHBIX, MEI0YHO3EMETbHBIX
NpUMEHEeHHe B | MeTauioB U amroMuHus. CTEKIO M CHIMKAaTHasi MPOMBIIIICHHOCTh. [IpodieMa oTXom0B u
ObITY U Ha 11000YHBIX ITPOYKTOB.
Npou3BOJACTBe | B ToM uMc/ie MPAKTHYECKHUX H J1A00PATOPHBIX 3aHATHH -
Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHMYecKHUX BellleCTB 24/6
Tema 4.1. Conep:xkanue 4 OK 01
Kaaccuduraun | 1 Kyaccnduranus, crpoenine 1 HOMEHKIATYPA OPraHHYECKUX BEIECTB 2
51, CTPOCHUE M| TTpermeT OpraHUYecKol XUMUH. B3aMOCBSI3b HEOPraHMYECKUX U OPTaHMYECKHUX BEICCTB.
HOMEHRJIATYPA | Xyvpgeckoe CTPOCHHE KakK MOPSIOK COCAMHCHHS aTOMOB B MOJICKYJIE COTJIACHO HX
OPTraHUYECKMX | pajegTHOCTH. OCHOBHBIE IOJOKEHHS TEOPUM XHMHYECKOTO CTPOEHHS OpraHHYECKUX
BEIECTB coequnenuii  A.M. ByrmiepoBa. VYriaepoaHbIii  CKEIET OPraHHYECKOW  MOJIEKYJIBI.
MosnekyssipHble U CTPYKTypHBIE (pa3BepHYTbIC, COKpAIEHHBbIE) XUMHUYECKUE (POPMYJIBI.
3aBHCUMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO CTPOCHHs MoJleKysl. M3omepus wu
U30MepHl (CTPYKTypHasi, reoMeTprueckas (Luc-TpaHc-uzomepusi). KparHocTe XUMUYECKOi
csizu. [lonstne o ¢yHKIMOHANBEHOW Tpynme. [IpUHIMITEI KiIacCu(UKAIMH OPTaHUIEeCKHX
coeMHEeHu. MexayHapoiHasi HOMEHKJIAaTypa U MPUHIUIIBI HOMEHKJIATypbl OpPraHUYeCKUX
COECTUHEHUN
B TOM 4nciie NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIT 2
10.CocraBjieHHe CTPYKTYPHBIX (POPMYJI OPraHUYECKHX BelIECTB OTAEJbHBIX KJIACCOB, | 2

HCIOJIb3Yysl X HA3BAHMA 10 CHCTEMATHYECKON HOMEHKJIaType.

Homenknatypa oOpraHm4eckux COEQMHEHHMH OTHENbHBIX KJIacCOB  (HACHILICHHBIE,
HEHACBIIIICHHbIE U apOMATHYECKUE YTIEBOJOPObI, CIUPTHI, (DEHOJBI, albJIeTUIbl, KETOHBDI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBlieHNE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (popMy
OpraHUYECKUX BELIECTB OTACIBHBIX KIACCOB, UCIIOIb3Ys UX HA3BaHUS 110 CHCTEMATUYECKOU
HOMeHKatype. Pacuersl mpocreiimieil (GpopMysibl OpraHUYECKOM MOJEKYJIbl, HCXOAd W3
AJIEMEHTHOT0 cocTaBa (B %)




Tema 4.2.
CaoiicTBa
OPraHMYecKux
coeIuHEeHu

Conep:xanue

14

1.I1penenbHbIE YIJI€BOAOPOAbI

DU3UKO-XMMUYECKHE CBOWMCTBA OpPraHUYECKHMX COCIMHEHUW OTHAEJIBbHBIX  KJIIACCOB
(ocobeHHOCTH KiIacCU(pUKAIIMM U HOMEHKJIATYPhl BHYTPH Kjlacca; TOMOJOTHYECKUHA PSIT U
obmas ¢opmyna; uzomepus; (PU3MUECKHE CBOICTBA; XUMHUYECKHE CBOWCTBA; CIOCOOBI
MOJIyYEHUs1) TIpeAeNbHBIE YTIAEBOAOPOAbl. ['OpeHMe MeTaHa Kak OJWH W3 OCHOBHBIX
HMCTOYHUKOB TEIJIa B MPOMBINIICHHOCTH M ObiTy. CBOWMCTBA MPHUPOJHBIX YTIEBOJOPOJIOB,
HaxXO0JICHUE B MPUPOJIC U IPUMEHEHHUE aJIKaHOB.

2.HenpeaejabHble 1 apOMaTHYeCKHe YIJIeBOAOPOABI

OU3UKO-XUMUYECKUE CBOMCTBA OPraHMYEeCKHMX COCIMHEHUH  OTIENBHBIX  KJIACCOB
(ocobeHHOCTH KilaccH(PUKAMU M HOMEHKJIATYpPBl BHYTPH KJIAcCa; TOMOJOTHYECKUH psif U
oOmas ¢gopmyna; m3zomepus; (U3MUECKHE CBOICTBA; XMMHUYECKHE CBOWCTBA; CIOCOOBI
NIOJIyY€HHUs1) HENpeleNbHble U apoMaTudeckue yriaeBojaopoabl. Ilomumepusanus sTuiieHa
KaK OCHOBHOE HAaIlpaBJICHWE €ro HUCIOJb30BaHUs. ['OpeHue amneTuiieHa KaK HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB

3.Kucsopoacoaep:xamme coeTuHEeHUs

DU3UKO-XMMUYECKHE CBOWMCTBA OpPraHUYECKHMX COCIMHEHUW OTHAEJIBbHBIX  KJIIACCOB
(ocobenHOCTH KIacCU(pUKAIIMM U HOMEHKJIATYPhl BHYTPU KJIacca; TOMOJIOTHYCCKUN PAJl U
obmas Qopmyna; uzomepus; (HU3MIECKHE CBOMCTBA, XWMHUUYECKHE CBOWMCTBA; CIOCOOBI
MOJTyYeHHs1) KUCIOPOJCOEpKaINe COSAMHEHHUS (COUPTHI U TPOCThbIe dPUPHI, (PEHOBI,
alIbACTUIIBI M KETOHBI, KapOOHOBBIE KHCIOTHI W WX Mpou3BojHbIe). [IpakTHueckoe
NPUMEHEHHUE OTWJICHIJIMKONSA, TriniepuHa, ¢eHona. I[Ipumenenue Qopmanpaeruna,
areTaigbJeTu/1a, YKCYCHOM KHCIOTBI. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT.
Moromye CBOMCTBa MbLIa

4.A30Tcoaepxaniue coeJHHEeHHUA

OU3NKO-XMMUYECKHE CBOHMCTBA OpPraHMYECKMX COEAMHEHHH OTHENBHBIX  KJIACCOB
(ocoOeHHOCTH Kiaccu(UKallMM U HOMEHKJIATYphl BHYTPH Kjlacca; TOMOJOTHYECKUH psal U
obmas ¢opmyna; uzomepus; (puU3MUECKHEe CBOMCTBA; XMMHUYECKHUE CBOMCTBA; CHOCOOBI
MOJTYYEHUST) a30TCOIepIKAIINe COSAMHEHHUs (AMUHBI 1 AMHHOKHUCIIOTHI, OCTIKH).

S5.Knaccudukanusi 1 0CO0EHHOCTH OPraHMYECKUX PeaKIuid.
PeaKI_[I/IOHHI)Ie HCHTPHEI. Pa)mxam,l. HepBOHaLIaJ'II)HBIe INOHATHUA O THUIIAaX W MCXaHH3MaX
OpPraHMYECKUX PEaKLUH.

B Tom unc/ie MPAKTHYECKHUX M J12a00PATOPHBIX 3aHATHH

o

11.PemieHue uemno4Yexk NpeBpPAllleHHH HA TeHETHYECKYH CBSI3b MeXK1Yy KJaccaMu

OK 01,
OK 02




OPraHMYecKUX COeJMHEHHUH C COCTAaBJIeHHEM HA3BAHMI 110 HOMEHKJIAType

Penienne nenodex nmpeBpanieHUii Ha TEHETUYECKYIO CBSA3b MEXKy KJIACCAMHM OPIaHUYECKUX
COCIMHEHUH C COCTABJICHMEM Ha3BaHUM OPraHUYECKUX COCIMHEHHU 110 TPUBUAIBHON WIH
MEXIyHapOJIHOM CHCTEMaTHUYECKOM HOMEHKJIarype. PemleHune pacyeTHBIX 3azad  Io
YPaBHEHUSM pEaKLMi C y4aCTUEM OPraHU4YECKUX BELIECTB

12.Penienre pacyeTHBIX 33124 € MCIOJb30BAHHEM IUIOTHOCTH ra30B MO BOJAOPOAY H | 2
BO3/YXY.
JlaboparopHas pabora «llodmyyeHue sTuiaeHa W H3yuyeHUE ero cBoiictB». Ilomydenue
ATHJICHA U3 ATaHOJA B Ja00paTOpUU M U3YUYCHUE er0 (PU3MYECKUX M XMMHUYECKUX CBOHCTB.
CocraBiieHUE peakUuid NPUCOCIMHEHUS W OKHUCIECHHS Ha IpuMmepe sTuieHa. PemieHue
pacYETHBIX 3aJ1a4 C UCIOJb30BAaHUEM IIJIOTHOCTH T'a30B MO BOJIOPOY U BO3AYXY.
Tema 4.3 Conep:xkanue OK 01,
Opranmieckne j onrapyyeckie BelecTsa B KH3HEAEATEILHOCTH Ye0BeKA. OK 02
BellecTsa B buooprannueckue coeauHenus. Ilpumenenue u OuonoOrHyYeckas poJib YIIEBOJOB.
KISHEACHTENL | Oyyciienme yriieBOJIOB — MCTOYHNK SHEPIHMH KMBBIX OpPraHM3MoB. O6IAaCTH MpPUMEHEHHS
HocTH amuHOKUCIOT. [IpeBpamienust OenkoB nuIIM B opraHuzMe. buojorumueckue GyHKIUU
HcjoBeKa. OenkoB. buonornueckue ¢yHKuuM KUpoB. Ponb opraHMYecKod XUMUU B PEIICHUU
IpounseocTeo po0JIeM TUIIEBOI 0€30IMaCHOCTH.
W NIPUMEHCHUC | 5 Hyk/1eHHOBBbIE KHCIOTBI: COCTAB H CTPOEHHE. 2
OpraHMHECKuX Crpoenne nykieotunoB. CoctaB HykiaenHoBbIX kucioT (JJHK, PHK). Ponp HykiIeMHOBBIX
BEIIECTE B KHCJIOT B )KU3HEIEATEILHOCTH OPTraHN3MOB
TPOMBIIILICHHO 3.1Ipon3BoaCTBO OPraHNYeCKUX BelIeCTB 2
cm [Tpon3BOACTBO OpPraHMYECKHX BEILIECTB: MPOU3BOJCTBO MeTaHOINa, mMepepaboTka HedTH.
[TonuaTIIeH KaK KPYMHOTOHHAXKHBIN MPOIYKT XUMHUYECKOTO MPOU3BoJicTBa. [IpuMeHnenne
stuneHa. [Ipou3BOACTBO M TpUMEHEHUWE Kaydyyka W pe3uHbl. CHHTETHYECKHE U
WCKYCCTBEHHBIE BOJIOKHA, HMX CTpO€HHe, CcBoicTBa. I[IpakTHyueckoe HCMOIb30BaHUE
BOJIOKOH. CHHTETUYECKHE TUICHKU: M3OJISIIUS ISl TIPOBOJIOB, MEMOpaHBI ISl OTIPECHEHHUS
BOJIbI, 3aIIUTHHIE TUIGHKH ISl aBTOMOOWIIEH, TUTACThIPH, XUPYpPruuecKue MoBs3ku. HoBbie
TEXHOJIOTHH  JTaJTbHEHIIIETO COBEPIIICHCTBOBAHUS TOJMMEPHBIX MarepuanoB. Poib
OpPraHMYECKON XWMHUU B PEIICHUU MPOOJIeM DHEPreTHYecKoil 0e30MacHOCTH, B Pa3BUTHU
MEUIIMHBI, CO3IaHUH HOBBIX MaTE€PUAIOB, HOBBIX UCTOYHUKOB SHEPTUH (ATHTCPHATUBHBIC
MCTOYHHMKHU YHEPTUH)
Pa3nen 5. KuHeTnyeckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEeKAaHUs XuMUYecKux peakumii | 10/6
Tema S.1. \ Conep:xanue 4 OK 01,




Kunernueckue | 1.KuHeTHyeckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIUi OK 02
3aKOHOMepPHOCT | XuMuyeckue peakiuu. Knaccudukanus XUMUYECKHX peakuuid: mo (a3oBoMy cocTaBy
U NPOTeKAHUsl | (TOMOTEHHBIE M TETePOTeHHBIC), MO HCIOJIB30BAHUIO KaTanu3aropa (KaTaJUTHUYECKHE U
XHMHYECKHX Hekatanutuueckue). CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3IUYHbIX (DAKTOPOB:
peakuuii IPUPOBI PEArHpyIOIINX BEIIECTB, KOHIEHTPAIMHA PEarupyrolnux BEIIECTB, TEMIIEPATYPhI
(mpaBuio Baut-T'odda), miomanu peakimoOHHON MOBEPXHOCTH, HATUYMS KaTaiau3aTopa.
Posip xaTanmu3aTopoB B MPHUPOJE W NMPOMBIIUIEHHOM NPOU3BOJCTBE. DHEPIUs aKTHBALIWU.
AKTHBUpOBaHHBINA KoMIUieke. KartanuzaTopsl u katanus. Ponb kaTanu3atopoB B MpUpoje U
IPOMBIIIJICHHOM IPOU3BOICTBE.
B ToM umciie npakTHYecKUX U J1a00PaTOPHBIX 3aHATHH
13.0npenesienne 3aBUCHMOCTH CKOPOCTH peaKUHMH OT KOHUIEHTPAIMU pearupyroiux
BellecTB.
W3yuenne 3aBUCMIMOCTH CKOPOCTH XMMHUYECKON PEaKIMK OT KOHIICHTPALUH PEearnpyromnux
BellecTB U Temneparypsl. JlaboparopHas paboTa Ha BbIOOD:
1.JTabopatopuast pabora «OmnpeneicHre 3aBUCUMOCTH CKOPOCTH  PEAKIUU  OT
KOHIIEHTPAIlUU pearupyronux BemiecTsy. VccnenoBanrue 3aBUCUMOCTH CKOPOCTH PEAKIIUU
0T KOHIeHTparuu. OnpeaeneHne KOHCTaHThl CKOPOCTH PEAKIHH IpadhUuIecCKUM METOJIOM.
2.Jlaboparopnass pabora «OmpeneneHue 3aBUCUMOCTH CKOPOCTH  pPEaKUUU  OT
Temreparypbl». MccinenoBanne 3aBUCHMOCTH CKOPOCTH PEAKIMH OT TeMIeparypsl. Pacuer
SHEPruM aKTUBAIMU peakiuu. PenieHrne npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHUI Ha aHAIH3
(baxTOpOB, BIUSIONINX HA H3MEHEHHE CKOPOCTH XUMHUECKOW PEeaKIInu.
Tema 5.2. Coaep:xanue
Tepmoaunamu | 1. TepMoanHaMUYecKHe 3aKOHOMEPHOCTH NMPOTEKAHUSI XHMHYECKHX PeaKIuid. OK 01,
YyecKue Knaccudukanus XuMHUYECKHX peakiui: Mo TemioBoMy 3d¢dekty (IK30TepMHUUYECKHE, OK 02
3aKOHOMeEPHOCT | sHporepmuueckue), mo OK 02 obparumoctu (oOpatumbie U HeoOpaTtumsble). TemoBsle
U nporekanust | 3pdexTsl XuMuuecKux peakiuil. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peaKIui.
XHMHYECKHX XUMHYECKOE pPaBHOBECHE M €ro CMEHICHHWE II0J JCHCTBHEM pazIUYHBIX (HaKTOpPOB
peakuuii. (KOHIIGHTpalMsl PEareHTOB WU TMPOJYKTOB pEaKIUH, [aBlIeHHE, TeMmIepaTypa) JUis
PaBHoBecue CO3MaHHS ONTHMAJIBHBIX YCIOBHH NPOTCKAHUS XUMHYECKHX IMporeccoB. [lonstue o6
XHMHYECKHX SHTAJBIMU W SHTponuu. DHeprus ['mb6ca. 3akon ['ecca m cnencrBus u3 Hero. Pousb
peaxkuuii CMEIICHHSI PABHOBECHSI B TEXHOJIIOTHYECKHX MPOIECCax

B Tom uynciie MPpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

14.PemieHre NPAKTHKO-OPMEHTHPOBAHHBIX 3aJaHWH Ha npuMepe npuHuumna Jle-
IlaTesbe.




BrnusHue paznuuHbIX (akTOPOB HA M3MEHEHHE PAaBHOBECHS] XMMHUYECKUX peakUuil. 3aKoH
JEUCTBYIOIMX MacC M KOHCTaHTa XHMMHYECKOrOo paBHOBecus. PacueTsl paBHOBECHBIX
KOHLICHTpAllUi pearupyrolnx BeEIECTB M NPOAYKTOB peakuui. Pacuersl TemioBoro
s¢dexra peakuuu. PemieHue NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha NPUMEHEHUE
npuHuuna Jle-Illarenpbe Ui  HAaxOXIEHUA HAIpPABJICHMS CMELICHUS PaBHOBECHS
XMMHUYECKOM peakiuu M aHaau3 (PaKTOpOB, BIMSIOIIMX HAa CMELIEHHE XUMHUYECKOTrO
paBHOBECHS

15.MccnenoBanme BJMSIHUSI U3MEHEHUs] KOHIEHTPAIMU BelleCTB, peakiuu cpeabl u | 2

TeMIepPaTypPbl HA CMellleHHe XUMHYeCKOIr0 PABHOBECHSI.

W3ydyenue BIUSHUSA pPa3IUYHBIX (AKTOPOB HA CMEIIEHHWE XHMHUYECKOTO pPaBHOBECHS.

UccnenoBanue BIMSHUST M3MEHEHHMS] KOHIICHTPAIIMM BEIIECTB, PEAKLUUU CPEeabl H

TEMIEpaTypbl Ha CMEIICHHE XHMHYECKOro paBHOBecus. CpaBHEHHE MOIYUYEHHBIX

pe3yJbTATOB C TEOPETUUYECKU MPOTHO3UPYEMBIMHU Ha OCHOBE npuHiumna Jle - [llaTenne.
Pa3aeu 6. /lucnepcHbie CHCTEMBI 6/4
Tema 6.1 Conep:xanue 2
JAucnepcHble 1.lucnepcHble cUCTEMBI M (PAKTOPBI UX YCTONYNBOCTH 2 OK 01,
CHCTEMBI M Mucnepcuele cuctemel. Komtonnnele cuctemsel. MctuHHBIE pacTBOpBl. PacTBopeHne kak OK 02
(axTopsbI HX busuko-xumuueckud  mporecc. PactBopel. CrnocoObl  MPUTOTOBIEHHUS  PACTBOPOB. OK 07
ycroiiunBocTH | PactBopuMocTb. MaccoBasi J10oJsl pacTBOPEHHOTO BemiecTBa. [IpenensHO HOMyCTHMBIE

KOHIIEHTPAllMd ¥ WX HCIOJIb30BaHHE B OILEHKE HKOJOTMYECKOW Oe30macHOCTH.

Knaccudukanus aucnepcHsIX cucteM o coctaBy. CTpoeHue U (DaKTOpbl YyCTONYHMBOCTH

JUCTIEPCHBIX CHCTEeM. Pacrmo3HaBaHHe WCTUHHBIX PacTBOPOB, KOJUIOMIHBIX PAacTBOPOB U

rpyboaucnepcHbix cucteM. CtpoeHue muneiuibl. PaccenBanue cBeTa mpu MPOXOKICHUU

CBETOBOI'0O MyYKa Yepe3 ONTHYECKH HEOAHOPOaHYIO cpeny (ddhdexTa Tunnans)

B Tom unciie npakKTHYECKUX M J1a00PATOPHBIX 3aHATHH -
Tema 6.2. Conep:xanue 4 OK 01,
HccaenoBanue " OK 02
CBOICTE WccnenoBanmne CBOMCTB AUCTIEPCHBIX CHCTEM JUIA HX UICHTH()HUKAIIH -
JHCTIEPCHBIX B ToM umciie NpakTHYeCKUX 3aHATHI M J1a00PaTOPHBIX PadoT 4
CHOTEM LIS HX 16. IIpuroToBJieHNe PACTBOPOB 32JaHHOI (MOJISIPHO#) KOHIEHTPALMH 2
wientHdmKa Ha6opaT£)pHa;1 pa6ovTa «IIpurotoBrnenne pactBopoB». IIpuroroBieHue pacTBOPOB
— 3alaHHON (MOJISIPHOM) KOHIICHTpaMH (C TPAKTUKO-OPUEHTHUPOBAHHBIMU BOMPOCAMHU),

OnpeaACICHUEC CPCAbl BOAHBIX paCTBOPOB




17. UccnenoBanue AucCnepCcHbIX CHCTEM

JlaboparopHnas pabota «MccienoBanue AUCTIIEPCHBIX cUCTeM». [IpUroToBieHre u u3yyeHue
CBOMCTB JUCHEPCHBIX CHCTEM pa3HbIX BUJOB: CYCIIEH3UH, SMYJbCUH, KOJUIOMIHOTO
pactBopa. CpaBHEHUE CBOWCTB HCTHUHHBIX U KOJUIOMAHBIX pPACTBOPOB, BBISIBICHUE
OCHOBHBIX Pa3In4iil MEX]1y HUMHU.

Paznen 7. KauecTBeHHbIE peaklMi O0OHAPYKeHNSI HEOPTAHMYECKUX U OPraHUYeCKUX BellleCTB 8/4
Tema 7.1. Conep:xanue 4
OoOnapyxenue | OOHapy)KCHHE HCOPTAHMYCCKUX KATHOHOB M AHTHOHOB - OK 01,
HeoOpraHu4eck | B Tom ymciie NPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI 4 OK 02
HX KaTHOHOB H | 18.00HapyxkeHNe HEOPraHUYECKHX KATHOHOB 2
AHTHUOHOB KauecTBeHHbIE XMMHUECKHE pPEAKLUHU, XapaKTEpHbIE AJii OOHAPY>KEHUS HEOPraHUYECKUX
BEIIECTB (KaTMUOHOB M aHUOHOB). CocTaBieHHE YpaBHEHUIl peakuuil OOHapyX eHUs
KaTHoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJICKYJIIDHOW M HMOHHOHU (hopmax. Peakumn
0o0OHapy’KeHHs] HEOPraHWYECKUX BELIECTB B PeaIbHBIX 00BEKTAX OKPYKAIOLIECH Cpeibl.
19.00Hapy:KeHHe HEOPraHMYECKUX AHUOHOB 2
OOHapy’keHHE€ HEOpPraHMYecKuX BemecTB (kaTuoHoB [-VI rpynnm wim aHHOHOB) C
UCIOJIb30BAHUEM KAayeCTBEHHBIX aHAIWTHYeCKuX peakuuid. JlabGopatopHas pabora Ha
BbIOOp: 1. JlaGopaTopHas paboTa «AHamUTHYECKHE peakuuu KaTuoHOB I-VI rpymm».
[IpoBeneHne KauyeCTBEHHBIX pEaKLUil, HCHOJB3YEMBIX Uil OOHapyXeHHs KaTHUOHOB [
rpynnsl (Kajausi, HaTpusi, Maruus, aMmmoHusi), Il rpynmnel Ha npumepe Oapus, 11l rpynns —
cBuHUa, [V rpynnel — amomunust, V rpynnsl — xene3a (II u III), VI rpynnsr — Hukens.
Onucanue HaOJIt0JaeMbIX SBICHUHN M COCTaBIEHUE XUMHUECKUX peakuuid. 2. JlabopaTopHas
paboTa «AHaJIUTHYECKHE pEaKIMH aHUOHOBY». lIpoBereHHMEe KayeCTBEHHBIX pEaKIHil,
UCTIONBb3YEMBbIX JUIsl OOHapy)KeHUs aHMOHOB: KapOoHara, (ocdara, cynbdara, cynbduna,
HUTpata, xjopuja u ap. Onucanue HaOJIOAEMBIX SBJIEHUN U COCTaBICHHE XMMHUYECKUX
pEaKLIHA.
Tema 7.2. Coaep:xanue 4
OOnapyxenue | OOHapyXKeHHE OpPraHMYECKMX BEIIECTB OT/ACIBHBIX KIACCOB C HCIOJIB30BAaHHUEM | - OK 01,
OPraHMYecKHX | KaueCTBEHHBIX PEAKIUU OK 02
BeLleCTB B TOoM ync/ie NpaKTHYECKUX U J1a00pATOPHbIX 3aHATHI 2
OTAEJbHBIX 20.00HapyxeHHe OPraHUYeCKHX BeleCTB OTAEJbHBIX KJIACCOB € HCIOJIb30BaHUEM | 2
KJIaCCOB C Ka4eCTBEHHbIX peaKkuuii.
HCIO/Ib30BaHME | KaueCTBEHHbIE XUMHUECKHE PEAKLUUH, XapaKTepHble Ui OOHApYXKEHHS OTIENbHBIX
Ka4YeCTBEHHBIX | KJJaCCOB OPraHWYECKUX COEAMHEHMH: (EeHOJIOB, aJbAETUIOB, Kpaxmasla, YKCYCHOH




peaxuuit

KHCJIOTHI, aMUHOKUCIIOT U Jp. JleHaTypanus O€lIKOB IpU HarpeBaHWM, LIBETHBIC PEAKIINU
6enkoB. CocTaBieHNE KAaYECTBEHHBIX PEakLUi OOHApyKEHUs OPraHUYECKUX COeIMHEHWH
OTJICJIbHBIX KJIACCOB

21.00HapykeHUe OPraHMYeCKUX COeIMHEHNH OTAeJbHbIX KJIaCCOB.

Jlaboparopuas padora Ha BbIOOp: 1. Jlaboparophas pabora «KadecTBeHHBIE peakIuu Ha
OTJENbHBIC KJIACCHl OPTaHMYECKHX BemlecTB». [IpoBeleHHE KadeCTBEHHBIX pPEaKIni,
UCTIOJIB3YEMBIX I OOHAPYKEHHUSI OPraHMYSCKUX BEIECTB PA3IMYHBIX KIacCOB: (PEHOJIOB,
QIBJICTUIOB, KpaxMmalla, YKCYCHOH KHCJIOTBI, aMHHOKHCIOT, OenkoB W jp. OmnucaHue
HAOJIFOaeMBIX  SIBICHMM W COCTABJICHHE XUMHUYCCKHUX pEakiui u/mimm cxem. 2.
JlabopatopHass pabora «KadyecTBeHHBI aHAU3 OPraHUYECKUX COCTUHEHHU IO
(GYHKIMOHATIBHBIM TpyIinamy». [IpoBeeHHe KaueCTBEHHBIX PEaKIUi, MCIIOJIb3YEMbIX IS
pacrio3HaBaHHUs OPraHWYECKHX BEIIECTB OTACIBHBIX KJIACCOB MO (DYHKIMOHAIBHBIM
rpynmaM: Ha OPUMEPEe aMHHOKHCIOT W KapOOHOBBIX KHCJIOT, CIHHUPTOB W (PEHOJIOB,
QIBJICTUIOB U KETOHOB. OmucaHue HaOJI0aeMbIX SIBJICHUH M COCTaBJICHUE XUMHUYCCKUX
peaKIUi /WA CXEM.

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIep:KaHue (Colep:KaHue PHKJIATHOTO MOTYJIs)

Pa3zjnen 8. Xumusi B ObITY M IPON3BOJACTBEHHOM /1€ATEILHOCTH YeJI0BEKA.

Tema 8.1.
Xumus B ObITY
"
NPOU3BOJCTBEH
HOM
HAeATEeJbHOCTH
yeJioBeKa.

Conep:xanue

XHMUS B 6LITy )48 HpOH3BOI[CTBCHHOﬁ ACATCIIBHOCTH YCJIOBCKA

B Tom unc/ie NpaKTHYECKUX 3AHATHH U JIA00PATOPHBIX padoT

22.A3yyeHue  JIKOJOTMYECKOH  0€30MaCHOCTH  MOCJEeJCTBHIL  OBLITOBOH M
NMPOW3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa

Dxoyiorudeckasi 0€30MacHOCTh MOCIEICTBUM OBITOBON U TIPOU3BOACTBEHHOM JEATEIHHOCTH
YeNoBeKa, CBs3aHHAas ¢ TepepaboTKOl BEIIECTB; MOUCK XUMHUYECKOW WHMOpManuud u3
pa3IUYHBIX HMCTOYHUKOB (HayyHass M y4eOHO-HAay4Has JUTepaTypa, CpeAcTBa MacCOBOM
uHpopMalnu, cetb UHTEpHET U Apyrue).

23.Ananu3 nHpopMalui 0 NPOU3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BeKa, CBA3aAHHOI C
nepepadoTKON M MOJTy4YeHHEeM BelleCTB.

Dxoyioruueckasi 0€30MmacHOCTh MOCIECTBUM OBITOBOM U TIPOU3BOACTBEHHOM JEATEIHHOCTH
YeNoBeKa, CBSA3aHHAS C MepepadOTKON BEIIECTB; aHAIU3 XUMHUYECKOW HHQOpMAIUH H3
pa3IMYHbIX UCTOYHUKOB (Hay4yHas MU ydeOHO-HayuyHas JHUTepaTypa, CpelcTBa MacCOBOMU
uHpopMaluu, cetb IHTEpHET U Apyrue).

K 2.5
OK 01,
OK 02
OK 04,
OK 07




24. IlpeacraBiieHne pe3y/IbTATOB pPelIeHUs KelicoB

Keiicel (¢ yaerom Oyaymield mpodeccHoHaIbHOM NeATeIbHOCTH) Ha aHAIU3 WHPOPMAILIUU O
IPOM3BOJICTBEHHOH JEATEIHHOCTH YeNOBEKa, CBA3aHHOW C mepepabOTKON M MOTydyeHHEM
BEIIECTB, a TAKXKE C HIKOJIOTHUECKOI 0€3011aCHOCTHIO.

3amura kedca: I[lpeacrtaBieHue pe3ysbTaTOB pPEHICHUS KEMCOB (BBICTYIUIGHHE C

MIPE3CHTAINECH )
Pa3nen 9. 1 UcciienoBanne U XuMHYECKHI aHAJIN3 00beKTOB Onocdepbl 36/28
Tema 9.1.1. Copnepxanue 8 K 2.5
OcHoBBI _ | OcHoBbI 1a00paTOPHON NPAKTUKH B IPO(YECCHOHATBHBIX JJaA0OPATOPHUSIX - OK 01
nabopatopHoii g TOM YHCJIe IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI 8
TPAKTHKH B 25, H3y4yeHHe OCHOB JIAOOPATOPHOIi MPAKTUKH B MPOo(decCHOHAIBHBIX JJa0opaTopusix | 2
npogeccuona JlaboparopHass pabota «OCHOBBI JIabopaTOopHOW MpakTHKW». JlaboparopHas mocyaa u
bﬂglx xuMHueckue  peakTuBbl. OcHOBHbIE  JaboparopHble  omepauud. JlabopaTtopHoe
1a00paTopHiX obopynoBanue. TexHuka 6€30MaCHOCTH U IPaBHJIA pa0OTHI (ITOBEACHHS) B 1a00paTOPHH.

26. BpInmoJsiHeHHe THIOBBIX PacyeToB MO TeMaTHKe IKCIepuMeHTa (BBIXOA MPOAYyKTa | 2

peaKIuu, Macca HaBeCKH, 00beM PacTBOPUTEJIs).

BrinonHeHne TUIIOBBIX pacyeTOB MO TEMAaTHUKE HKCIIEPUMEHTa (BBIXOJ MPOJYKTa peakiuu,

Macca HaBeCKH, 00beM PaCTBOPUTEIIS).

27.06padoTKa TaHHBIX, AaHAJHM3 U OLIEHKA MX OCTOBEPHOCTH (BbIYMCJIEHHE CpeaHero | 2

3HAYEHHUS IKCIIEPUMEHTAIBHBIX JAHHBIX, MOTPENTHOCTH).

OOpaboTka JaHHBIX, aHAIW3 M OLEHKA WX JOCTOBEPHOCTH (BBIUMCIEHHME CPETHETO

3HAUEHUS IKCIIEPUMEHTAIbHBIX JTAHHBIX, IOTPEIIHOCTH).

28.IlpencraBiieHue pe3yJbTATOB JKCIEPUMEHTa B Ppa3ian4dHoii ¢opme (Tadauuna, | 2

rpauk, oT4eT, 10K/, MPe3eHTALH).

[IpencraBieHue pe3ybTaToOB KCIEPUMEHTA B pa3nuyHoi ¢opme (Tabnuia, rpaduk, OTUET,

JIOKJIaJl, Pe3CHTAIIHs).
Tema 9.1.2. Coneprxxanue 6 K 2.5
Xumuyecknit | 1.Xumudeckuii aHaIu3 npod BobL. 2 OK 02,
aHaIM3 npood Knaccudukanus npod BoJbl 0 BULY U Ha3HAYEHUIO, UCXOJS U3 €€ XUMHUYECKOI0 COCTaBa. OK 04
BO/IbI OpranonenTuveckre CBOMCTBa (3amax, MPO3PAaYHOCTh, ILBETHOCTh, MYTHOCTH) BOJBI. OK 07

Kucnornocts u menoynocts Boabl. pH cpenpl u Metonbl ee omnpeneneHus. KecTKOCTb
BOJIbI U METOJbI €e omnpeaeneHus. CylHOCTbh METO/1a TUTPOBAaHMS. BUabI :K€CTKOCTH BOJIBI
(BpemeHHasi U mocTOsiHHAsA). JKecTKOCTh BOJABI KaK MPUYWHA BBITIAJICHUS OCAIKOB WIIN

06pa3OBaHI/I$I COHCOTHOX(GHHﬁ, HUMCIOINX MCCTO B GBITy U Ha IMPOU3BOACTBC. CocraB




COJIEH, BBI3BIBAIOIIUX KECTKOCTh BOJIbI. XMMHUUYECKHUE MPOLIECCHI, YCTPAHSIONINE KECTKOCTD
BOJbI. YPaBHEHUS XMMHUYECKHUX DPEAKIMil, WUTIOCTPUPYIOLIUX MPOILECCH, MPOUCXOIIINE
IpH  yCTPAHEHUM JKECTKOCTH. YCTpaHEHHWE BpPEMEHHOW IKECTKOCTH OBITOBBIMU U
XUMHYECKUMHU criocobamu. CriocoObl yCTpaHEeHUs OCTOSTHHON KECTKOCTH.

22 mapta - BceMupHbIii IeHb BOJIHBIX PECYpPCOB

[lenb: 03HaKOMIIGHHE C MCTOpPUEH BO3HUKHOBEHHS IPa3JHHUKA, U 3HAYUMOCTBIO BOJIBI B
JKU3HU YEJIOBEKA

B ToM umciie npakTHYecKUX U J1a00PATOPHBIX 3aHATHH

29.PemmieHne MNPAKTHKO-OPHEHTHPOBAHHBIX 33/IaHUIl Ha pacyeT KOHIEHTPAUUH
3arpsi3HAIIMX BemecTB U ux cpaBHenue ¢ I1/1K.

CriocoObl  BBIpaXEHUS KOHIICHTpPAIlMM PAcTBOPOB: MAaccoBasi JIOJSi PacTBOPEHHOTO
BEILECTBA, MOJISIPHAs. U MOJIsUIbHAas KOHUEHTpauuu. Tutp pacrtBopa. Pemienue npakTuko-
OpPUCHTHUPOBAHHBIX TCOPECTUUCCKHUX 3a)1aH1/n?1 Ha pacyer KOHIIGHTpaIII/Iﬁ 3arpA3HAIOIINX
BEIIECTB U UX CPAaBHEHUE C MPEAEIbHO JomycTUMbIMU KoHIeHTparusamMu (I1JK).

N

30. Onpenenenne pH Boabl U ee KMCJIOTHOCTH.

HccnenoBanne XUMHUYECKOTO cocTaBa mpod Boabl. JlaGopatopHas paborta Ha BbIOOp: 1.
JlaGopatopHasi pabora «Od4mcTKa BOIBI OT 3arps3HeHui». Vcmonp3oBaHHWE METOJIOB
bunbTpoBaHUSA M ancoOpOLMK ISl OTACNEHUsl 3arpsS3HEHHUI B HccleayeMoil mpoOe BOJBI.
Br160p MeTO1a OUMCTKY B 3aBUCUMOCTH OT BHJA 3arpsa3HeHus. CpaBHeHHE 3G (HEKTUBHOCTH
pa3IMYHBIX METOJ0OB OYMCTKH BOJBl B Pa3HbIX yCJIOBUAX (B Ja0opaTopuu, B JAOMAIIHUX U
nmoJIeBBIX  ycioBusix). 2. JlaGopatopHas pabota «Ompenenenne pH Bomel u  ee
KucinoTHocTH». Omnpenenenre pH cpeabl ¢ MOMOLIbIO YHUBEPCAJIBHOTO HWHAMKATOpA.
Hcnonp30BaHue TUTPOBAHUS ISl ONpeAeNieHus KuCIoTHOCTH. OrmpenerneHue oOmei
KHUCJIIOTHOCTH BOJBI, pacueT cBOOOAHOMN kucinoTHocTH. Onpenenenue obmeil 1 cBOOOHOM
mienoyHocTH. CocTaBieHHE YpaBHEHHMH pEaklui, MPOTEKAIOMUX TPH ONpeACTICHHN
KHUCJIIOTHOCTH/ IIEIOYHOCTH MpoO BOJBL. YCTAHOBJIEHHME CHOCOOOB MCIIOJIB30BaHMS
UCCIICIOBAaHHBIX TPOO BOJABI B KH3HENEATEILHOCTH YEIIOBEKa, HA OCHOBE MOJYYEHHBIX
JaHHbBIX 0 cocTaBe. 3. JlaboparopHas paboTta «OmnpeneneHne KeCTKOCTH BOIbI U CIIOCOOBI
ee ycrpaneHus». CriocoObl yCTpaHEHUs BCEX BUJIOB KECTKOCTH B 3aBUCHMOCTH OT COCTaBa
coJiell KeCTKOCTH. PelieHne sKCHepUMEHTaIbHOM 3a/laud Ha BBISIBICHHE BPEMEHHOH MU
TIOCTOSTHHOM JKECTKOCTH BOJIBI. OTIEHKAa BEPOSITHOCTH YCTPAHEHHS BCEX BUJIOB KECTKOCTH B
JIOMAIIIHUX YCIOBHSIX.

Tema 9.1.3
XuMHYEeCKU

Conep:xanue

1.XuMHu4ecKHii KOHTPOJIb KauyecTBA MPOAYKTOB NUTAHUS

OK 01,




KOHTPOJIb
Ka4ecTBa
NPOAYKTOB
NUTAHUSA

KauecTBeHHBIN XHUMHUYECKUN COCTAB MPOIYKTOB NUTaHus. BemecTBa, Ganscudunupyromue
MPOAYKTHl MHUTAHUS, M BEIIECTBA, 3arps3HSAOIIME NPOAYKThl NUTaHus. OmnpeneneHue
3arpsI3HSIOIIMX XMMHYECKUX BEIIECTB B MPOJYKTaX MUTAHUS, ONPEIEICHUE BELIECTB, HE
3as1BJICHHBIX B COCTaBE NPOJYKTOB ITUTAHHUS

B ToM yncie NMPaAKTUHYECKUX U naﬁopaTopme 3aHATHIl

31.0npenesieHue cocTaBa 0J110/1 HA CO/leP;KaHUE MAKPO U MHUKPO3JIEMEHTOB.
OpI‘aHI/I‘IeCKI/Ie U HCOPraHMYCCKHUEC BCIICCTBA, BXOIAIIMUC B COCTAB MPOAYKTOB IMTHUTAHUS.
Onpenenenue cocraBa ONIOA Ha COAEpKAHME MaKpO M MHUKPODJIEMEHTOB. l3yueHue
NPEUIOKEHHBIX TPENoAaBaTeseM OJf0 Ha MpeAMET XMMHUYECKOrO COCTaBa, OINpeesieHHe
JoJiel OT CyTOYHOW HOPMBI MAaKpO U MHKPOIJIEMEHTOB B yKa3aHHOM Omroze. Pemienue
IMPAKTUKO-OPUCHTHPOBAHHBIX 3a4a4 11O KyHHHapHOﬁ TCMATHUKC Pa3JIMYHBIX TUIIOB

32. UcciienoBanne NPOAYKTOB MUTAHUS HA HAJIMYHE YIJI€BOI0B.

HccnenoBanre XUMHYECKOTO COCTaBa MPOIYKTOB muraHus. JlaGopatopHas pabora Ha
BbIOOp: 1.JIabopatopHass pabota «OOHapyKeHHE HHUTPATOB B MPOAYKTAX ITUTAHUSY.
UccnenoBanne marepuanoB MOTYKOJIMYECTBEHHBIM METOJIOM OIPEICICHUS HHUTPATOB C
UCIONIb30BaHNEM U(peHnIaMUHA (KOPHEIUIOABl OBOIIEH, JTUCThS U KOYEPhDKKA KaIlyCThl,
wioasl  (QpykTOB). AHANMM3 YPOBHS 3arps3HCHHS HHTpPAaTaMH 110 WHTCHCHBHOCTHU
OKpallluBaHusl MPOAYKTOB peakiuu. 2.JlabopatopHas pabora «MccnenoBanue mpoayKToOB
NMUWTAaHUS Ha HAJIW4YWE YTJIEBOAOB». VcciiemoBaHue MOJIOYHBIX MPOAYKTOB HAa HaTU4HE
Kpaxmana. MccienoBanue NpolyKTOB Ha HaJU4KE TITFOKO3BL.

OK 02
OK 07

Tema 9.1.4.
XumMuyecKuu
aHaJmu3 npood
MO4BBI

Conep:xanue

1.XumMu4eckuii aHAJIHU3 NPOO MOYBBI

Knaccmbnxaum[ IIo4YB IO BHUAY HW HA3HAYCHUIO, HCXOAd H3 XHUMHUUYCCKOro CoOCTaBa.
Wnentudukanys npoObl MOYBHI 10 €€ XUMUYECKOMY COCTaBy, OMMCAaHUE BO3MOXKHOCTEH ee
npuMeHeHusa. TpeOoBaHMsS K KauecTBY IIOYBBI Pa3IMYHOro HaszHayeHHs. OmnucaHue
0COOEHHOCTEM HCHOJIB30BAHUS IOYB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YIIy4IIEHHUS
KauecTBa MOYB B 3aBHCHMOCTH OT HasHaueHHsd. OO0JacTH HCIIOIL30BaHHUS OpTraHU4YCCKUX
ynoOpeHuid B 3aBUCHMOCTH OT KadeCTBEHHOro cocraBa. OmucaHue OpPraHuYecKUx
y):[o6peH1/H71 1 X IPUMCHCHUE B 3aBUCUMOCTHU OT COCTAaBa IMMOYBBI U €€ Pa3HOBHUIHOCTH.

B TOM 4nc/ie NPaKTHYeCKUX U J1a00PaTOPHBIX 3aHATHIT

33. AHaJIM3 HOPMATHUBHOI JOKYMEHTAIIUM B 00J1aCTH PUMEHEHUS IMOYBbI.

AHanu3 HOPMAaTMBHON JOKyMeHTanuuu. Ponb HEOpPraHMYecKHMX BEIECTB B KadeCTBE
MUHEPATBHBIX yI0OpeHuil, yinydmuTenei nouBsl. CocTaB MUHEpPAIbHBIX YIOOPEHUM U UX
IIPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa IIOYBBI U €€ Pa3HOBUIHOCTU. B3auMoCBs3b cocTaBa

OK 01
OK 02
OK 07




ynoOpeHuid W WX BIUSHHUS HAa BETeTaTUBHBIC CBOWCTBA M IUIOJOHOIICHUE PACTCHHUU.
Ob6nactu  Ha3HaueHuss (MPUMEHEHHs]) TIOYBBI, HUCXOAS W3  KAYeCTBEHHOIO U
KOJIMYECTBEHHOTO COCTaBa. AHalIM3 HOPMAaTUBHOM JOKyMeHTalMH. Poiab HEopraHuueckux
BEUIECTB B KauecTBE MHUHEpalbHBIX ynoOpeHuil, ynyummureneii mnouBbl. CocTaB
MHUHEpAJIbHBIX YAOOpEHH M HMX NPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IOYBBI U €€
pa3sHOBUAHOCTH. B3anMocBsA3b cocTaBa ynoOpeHUN W HMX BIMSHUA Ha BEreTaTHBHbBIC
CBOICTBA U IJIOJJOHOIIEHNUE PACTEHUM.

34. Onpenenenue pH BoaHOM BBITSIZKKY MOYBbI, €€ KUCJIOTHOCTH H IIEJ0OYHOCTH
HccnenoBanre XUMUYECKOTO cocTaBa mpo0d nmouskl. JlaboparopHas pabota Ha BEIOOD:
1.Jlaboparopnas pabota «OOHapyKeHHE HEOpPraHMYeCKHX MpuMeced B Mpodax».
[IpurotoBnenne mpoObI  MOYBBI IS HWCCICJOBAHHS  KUCIOTHOCTH/IICIOYHOCTH,
HEOpPraHMYecKux 3arpsizHeHuil. OOHapy)eHHe XJIOPU- U CyJb(aT-uOHOB B IPOOE MOUBBHI.
CocrapneHue ypaBHeHHI peakiuii oOHapyxeHusi. CpaBHEHHE TOJYYCHHBIX MMOKa3aTeei ¢
HOPMAaTUBHBIMHU (CIIPaBOYHBIMU) 3HaYeHUSAMHU. 2. JlaGopaTopHas padora «Onpenenenue pH
BOJHOM BBITSDKKH TIOYBBI, €€ KHCJIOTHOCTH U IIETOYHOCTW». MccnemoBaHue BOJHBIX
BBITSDKEK OOpa3IlOB TOTOBBIX ITOYBEHHBIX cMeceil (I pa3HBIX THUIIOB PACTEHUN).
Ompenenenne pH mouBBl € HMCHOJIB30BAaHWEM HWHAMKATOPOB. OIlIEHKAa THUIIOB TOYB B
MPEJCTaBICHHBIX 00pa3nax (CHIbHOKHCHAs, KucTas, cladoKucias, HeWTpalbHasil,
IIeJI0YHAas).

Tema 9.1.5.
HUcciaenoBanue
00bEKTOB
onocdepnbl

Coaep:xanue

10

1.UccaenoBanne 00beKkTOB OHOCheEpPHI.

Y4eOHOo-HUCcCTeI0BaTENbCKUI TPOEKT B OONACTH HCCIEAOBaHUS OOBEKTOB Ouocdepsl.
O630p TeM y4eOHO-HMCCIEeNOBATEIbCKUX MPOEKTOB. AJIFOPUTM BBIIIOJHEHUS MPOEKTA.
Onpenenenne mpoOIeMbl uccieqoBaHus. MeToabl TOWCKa, aHanmu3a W 00pabOTKU
WH(GOPMAIIUU O TPOCKTE B PA3IMYHBIX UCTOYHUKAX.

B TOM 4nc/ie NPaKTHYECKUX U J1a00PAaTOPHBIX 3aHATHI

35. N3yuyeHue KpyroBoporta pa3jMyHbIX BelecTB B Ouocgepe.

O06ocHOBaHHME aKTyalbHOCTH BBIOpPAHHOW TeMbl. BbIsBiIeHHE MpoOIEeMBbl HCCIETOBAHUS.
Br160op 00BEKTOB M METOZOB HcclenoBanus. [locTaHOBKa 1eeil M 3a7ad MCCICIOBAHMS.
Ornpenenenne MpoayKTa uccienoBanus. OmpeneneHre STalnoB M COCTaBIEHUE IUIaHA
HCCIIEAOBAaHU.

36.IlpencraBieHue pe3yJbTaTOB BbINOJTHEHUS Y4eOHO-HCCIEJ0BATEIbCKUX NTPOEKTOB
B o0J1acTu Onocgepsl.
3ammra npoekra: IlpencraBneHue pe3yabTaTOB BBINOJHEHHUS yUeOHO-MCCIEI0BATENbCKUX

OK 01,
OK 02
OK 04,
OK 07




IIPOEKTOB (BBICTYIIEHUE C MTPE3ECHTALUEN).

37.UccaenoBanue OHOreHHBLIX BEIECTB HA KHCJIOTHOCTD, IIEJOYHOCTH, XUMHYECKHH | 2
COCTAaB.
38.0neHka kavyecTBa OMOTreHHBIX BelIeCTB, MCXOAA W3 Pe3yabTaTOB XHMHYECKOIo | 2
aHaJIHM3a
HccnenoBanue NPeUIONKEHHOIO O0OBEKTa HA KHCIOTHOCTh, IIEJIOYHOCTh, XHMHUYCCKUH
cocTaB  (3arps3HHMTENH, MakKpo- U  MHKpodneMeHTel). (OOpaboTka  pe3yibTaToB
uccienopanms. OIEHKa KadecTBa HCCIEAYeMOro OOBbeKTa, HMCXOAs H3 Pe3yJIbTaToOB
XHMHYECKOI0 aHaJIn3a.

IIpome:xxyTouHasi arrectanusi B GopMe IK3aMeHa 18

Bcero:
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3. YCJIOBUS PEAJIM3AIIMU JUCHUITJIMHBI

3.1 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne
Kabunerst «KaOuner oOmelt u Heopranuueckoi xumum», «KabuHer opranmueckon
XHMMHU», OCHAIIIEHHBIE B COOTBETCTBUHM C npriioxkenuem 3 OITOTII-I1.

3.2 Y4e0HO - MeTOAUYECKOE o0ecredeHne
3.2.1 OcHOBHBIE TEYATHbIE U YJIEKTPOHHbIE U3IaAHUS

1. T'a6puensa, O.C. Xumus: 10-it kiacc: yriayOneHHBIM ypoBeHb: ydeOHoe mocodue/ O.C.
INa6puensu, U.I'. Octpoymos, C.1O. [lonomapes. — 11-e u3n., crep. - Mocksa: IIpocsemienue,
2022. — 368 c.: un. — ISBN 978-5-09-094442-7. - TekcT: HEMOCPEACTBECHHBIM.

2. Tabpuensa, O.C. Xumus: 11 kmacc: yrayOneHHbI ypoBeHb: ydeOHoe mocobue/ O.C.
I"a6puensn, I'.I'. JIpicoBa. — 9-¢ u3x., crep. - Mocksa: [Ipocsemienue, 2023. — 397 c.: un. — ISBN
978-5-09-087194-5. - TekcT: HEMOCPEICTBEHHBIN.

3.2.2. /1010 THUTEIbHbIE HCTOYHUKHU
1. babkoB, A. B. O0u1as u Heopranuyeckas xumusi: yueouuk / A. B. badkos, T. 1. bapabanona,
B. A. Ilonkos. - 2-e u3x., ucnp. - Mocksa: ' 90TAP-Menua, 2022. - 384 c. - ISBN 978-5-9704-
6784-8. - Tekcr: osnektponnsii // OBC "Koncymbrant crynmenta"': [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html (mara obpamenus: 30.04.2024). -

Pexum AOCTYyTIIa: I1O ITOATIMCKE.



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIVINHBI

Pe3yabTaThl 00y4yeHus IToxa3aTren 0CBOEHHOCTH MeToabl
KOMIIeTeHIIN I OLICHKH
Oo0urue VYcTHbIl onpoc
B wactu TpyaoBOro BOCIUTAHUS: - Brmmonaenue
TOTOBHOCTh K TpPYAYy, OCO3HAHHUE | -IEMOHCTpAIUA TOTOBHOCTH K TPYNY, | TeCTOBBLIX
LIEHHOCTU MacTepCTBa, | OCO3HAHUS IICHHOCTH MAacCTePCTBA, | 3anaupii
TPYAOIIO0HE; 5 TPYAOIIO0US; SRy ——
- TOTOBHOCTh K AKTUBHOM | - JIEMOHCTpAllUsl TOTOBHOCTH K ompoc.
JIESITEJIbHOCTH TEXHOJOTHUYECKOM M | aKTUBHOM JICITEIBHOCTH TEXHOJIO
COIIHAJILHOM HAaMpaBJIEHHOCTH, | THYECKOM M COUMAIBHOW Hampas Pemenne
CIIOCOOHOCTH WHUILIMMPOBATH, | IEHHOCTH, CIOCOOHOCTH HWHUIMUPO | CUTYallHOHHBIX,
IUIAHUPOBATh W CAMOCTOSITEIBHO | BaTh, IJIAHUPOBATH U CAMOCTOSITENb | IPAKTUKO —
BBIIIOJIHATh TaKYIO JIE€ATCIBHOCTD; HO BBITIOJIHSITH TAKYIO ICSATCABHOCTD | OPUEHTHPOBAH
- MHTEpeC K DPa3JIMYHbIM cdepaM | -IIPOsBICHUE UHTEPECA K PA3IUUYHBIM | ppix 3a1ad.
pod)eCCHOHAIBHON AeATENBHOCTH, | chepaM mpodecCHOHATBHON JESITEIb
HOCTH, OBJAJCHUE YHUBEPCAIbHBIMU o
ICHKA
y4eOHBIMU 03HaBaTEIbHBIMU
NEUCTBUAMU: pE3yJIbTaTOB
OBJIaJICHHUE YHUBEPCAIbLHBIMU | -BJIaJIlcHUE YHUBEpCAIbHbIMU | BBIITOJTHECHUA
y4eOHBIMU MO3HABATEJILHBIMU | YYEOHBIMU [T03HABATEJIbLHBIMH | MPAKTUYECKOMN
JECUCTBUSIMHU: IEWCTBUSIMU: padoThI
a) 6azoevle no2uyeckue oeticmsusi: | a) 6azoevle ro2uyeckue 0eticmeus: DKCIEPTHOE
-CaMOCTOATENBHO (HOPMYIHPOBATH | -IEMOHCTPAIUS CAMOCTOATENBHO | a6 orenye 3a
U aKTyalu3upoBaTrh Mpobiemy, | GopMyIHpoBaTh U aKTyaIHU3UPOBATH
paccMaTpuBaTh €€ BCECTOPOHHE; mpo0iemy, paccMaTpuBaTh ee | XOAOM
BCECTOPOHHE; BBITNIOJIHCHUS }
-yCTaHaBJINUBATh CYILIECTBEHHBIN | -I€MOHCTpanus yCTaHOBJICHUs | PAKTHICCKON
IIPU3HAK WM OCHOBAHUA JUIA | CYLIECTBEHHOI'O MpU3HAKA WM | paboTHI.
CpaBHEHHUs, KiIacCH(PHUKAMU ¥ | OCHOBAHUS 1A CpaBHEHUA, | ITOTOBBIH
000011EHNS; KJaccu(UKaLUKU U 0000IIEHHS; KOHTPOIIb —
-ONpPENEIATh LENH JESATCIbHOCTH, | -ONPEACICHUE WEeMH JACATENBHOCTH, | yinanian

3a/laBaTh MapaMeTpbl U KpUTEpUHU
UX TOCTHKEHUS;
- BBIABIATH 3aKOHOMEPHOCTH U

IIPOTUBOPEYUS B
paccMaTpUBAEMBIX SIBICHUAX;
-BHOCHUTh KOPPEKTUBBI B

JeSITEIIbHOCTh, OIIGHUBAaTh  COOT
BETCTBUE  PE3YJbTAaTOB  IIEJISM,
OIICHUBATh PHUCKU  TIOCJICICTBUI
JIeSITEIIBHOCTH; -pa3BHUBATh
KpEaTUBHOE  MBIIUICHUE  TIpU
peIIeHUH KU3HESHHBIX MPOOIIeM

0) 6aszosvie uccredosamenbcKue
oelicmeusi:

- BJIQJICTh HABBIKAMH y4Ye€OHO-
HCCIIEIOBATEIIbCKOM M MPOECKTHOM
JESITCIILHOCTH, HaBBIKaMU
paspernieHus: mpooiem;

MapamMeTpoB W KPHUTEPUEB  HX
JOCTHKCHHS;

-BBISIBJICHUE 3aKOHOMEPHOCTEH U
MIPOTUBOPEUYUN B paccMaTpUBaEMBbIX
SIBJICHUSX;

-BHECCHHE KOPPEKTUB B JCATEIb
HOCTh, OIICHUBAaHHUE COOTBETCTBUS
pEe3yJIbTaTOB  TISJISIM,  OIICHWBAHUE
PHUCKOB TIOCTICICTBHI JCSATEILHOCTH;
- IEMOHCTpAITUs KpEaTHBHOTO
MBIIIICHHS npu peleHnn
YKU3HEHHBIX ITPO0OIJIeM

06) 6aszosvie  ucciedosamenbcKue
oeticmeust:

- JIEMOHCTpAIMsl YMEHHUs BJAJICTh
HaBBIKAMH  Y4eOHO-HCCIIE0BATEIb
CKOM W TPOEKTHOW JEeSATEIbHOCTH,
HaBBIKaMU pa3penieHust mpooiem;

-BBISIBJIAT  [IPUYMHHO-CIIEJICTBEH
HbIE CBSA3M M AaKTyaJIu3UpOBaTh
3aJa4y, BBIABUTaTh THUIIOTE3Y €€
pEelIeHUs, HaXOJIUTh AapPTryMEHTHI
JUISL 10Ka3aTelibCTBA CBOUX YTBEP
JKJICHHWM, 3aJlaBaTh MapaMeTpbl U
KPUTEPHUH PEIICHUS,

-IEMOHCTpalusl YMEHHUU BBISABIATH
MIPUYUHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIU3UpOBaTh 3aa4M,BbIIBUTaTh
TUIIOTE3y €€ PEIICHHs, HaxOIWUTh
apryMeHTbl  JUI  J1I0Ka3aTeIbCTBa
CBOMX  YTBEpXKACHMH,  3aJaBaTh
rapaMeTpsl U KPUTEPUU PELLICHHUS;




- QaHATTU3UPYET MOIYUYECHHbIE B X0/
pelieHuss  3aJadyd  pe3yNbTaThl,
KPUTHYECKH OLICHUBATH ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBUSX;

- YMEET MNEPpCHOCUTH 3HAaHHUA B
IMO3HAaBAaTCJIbHYO U IMPAKTHYCCKYIO
obnactu KHU3HCACATCIIBHOCTH,

-yMEEeT WHTErpupOBaTh 3HAHUS W3
pa3HbIX IPEeIMETHBIX 00J1acTei;
BBIIBUTaTh HOBBIE HJEH, Mpeaa
raTb OpPUTHHAJIBHBIE TMOAXOABI U
peleHus; CIIOCOOHOCTH ux
UCIOJIb30BaHUsl B MO3HABATEIbHOU
Y COLIMAJIbHOU MIPAKTHKE

B o0nacTu LEHHOCTH Hay4YHOTO
MO3HAHMUSL:

-c(hopMHPOBAHHOCTH  MHPOBO33pE
HUS, COOTBETCTBYIOILIETO COBPEMEH
HOMY YPOBHIO Pa3BUTHSl HayKu U
OOILIECTBEHHONW MPaKTUKHU, OCHO
BAHHOIO Ha JUaJIOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEro MeCTa B MOJUKYJIbTYPHOM
MUpE;

- COBEpPUICHCTBOBAHUE SI3bIKOBOM U
YUTATEIIbCKOM  KYyJIBTYpbl  KakK
CpelicTBa B3aUMOJECHCTBUS MEXIY
JIIOJIBMU U TTO3HAHUS MUDA;

- OCO3HAHHME IIEHHOCTH Hay4YHOUI
JIeATETbHOCTH, TOTOBHOCTh
OCYLIECTBIISAITh ~ NPOEKTHYHO U
HCCJIEI0BATENBCKYIO JIEATENbHOCTD
WHJUBUJIyaJIbHO U B TPYIIIIE;

-OBJIaJIcHUE YHHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeJILHBIMHU
NENCTBUSIMU:

8) paboma ¢ unghopmayueii:

- BJIAJIETh HABBIKAMHU TIOTYUYCHUS
uH(pOpMallUd U3  HUCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIHLHO
OCYHIECTBIISAITh  TOWCK,  aHaJM3,
CUCTEeMATH3aIlMi0 W  HHTEPIpe
Tanuioo HWHOOPMAIMKU  Pa3TUYHBIX
BUJIOB B (DOPM IIpe/ICTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX
dbopmarax ¢ y4yeToM Ha3HAYCHHS
uHbOpMallUd W TEJNEeBOH  aynu
TOpUH, BBIOMpas ONTUMAIbHYIO
bopmy MpeICTaBICHUS u
BHU3yalIM3alllu,

-JIEMOHCTpAIlMsl YMEHHUS aHAIU3UPO
BaTh TMOJYYEHHBIX B XOJI€ PEIICHUS
3a/1a4d  pPe3yNbTaThl, KPUTUUYECKU
OIICHUBAaThb WX  JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH A3MEHEHHUE B
HOBBIX YCIIOBHSX;

-JIEMOHCTpAIsl YMCHHS MEPEHOCUTH
3HaHUS B ITIO3HABATEIbHYID W
MPaKTHYECKYIO o0iacTu
JKU3HEAEATEILHOCTH;

-IIPOSIBIICHUE YMEHUM: HHTETPUPO
BaTh 3HAHMS W3 PAa3HBIX MPEIMETHBIX
obOacTel; BBIABUIaTh HOBBLIE HJEH,
npeJiaraTh OPUTHHAIBHBIC TTOXOIbI
U pelicHus; JEMOHCTPHPOBATH
CIIOCOOHOCTH HX HCHOIL30BAaHUSA B
MO3HABAaTEIbHOM W COLMAIILHOH
IIPaKTUKE

-BBISIBIICHUE c(hOpMUPOBAHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JUAJIOTe KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HaHUIO
CBOETO MeCTa B MOJUKYJIbTYPHOM
MHUDE;

-IPOSIBJICHHE  COBEPIICHCTBOBAHUS
SI3BIKOBOM W YHUTATEIbCKON KYJIbTY
pBl Kak CpeACTBa B3aWMOJCHUCTBUS
MEX/1y JIFOIbMU U TIO3HAHMSI MUPA;
-IEMOHCTpalMsl OCO3HAaHUS ILIEHHOC
TH HAy4YHOH JI€ATEbHOCTH, T'OTOB
HOCTH OCYUIECTBIISITh MPOEKTHYIO U
HCCIEA0BATENIbCKYIO  JICSITENIbHOCTD
WHIUBUAYAIbHO U B TPYIIIE;

-BJIaJIcHUE YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeJIbLHBIMHU
NEUCTBUSIMMU:

8) paboma ¢ ungpopmayueii:
-IEMOHCTpAIMsl YMEHHIA: BIAJETh
HaBbIKaMU TONy4YeHUs WH(OpMaLUU
U3 WCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEITLHO OCYILECTBIISATh
MOWCK, aHalN3, CHUCTEMATH3alHI0 U
UHTEpOpe  Tauul  HHpOpMaUU
pa3M4YHBIX ~ BHIOB W QOpM
MIPECTABICHHUS;

-JIEMOHCTpAIMsl yYMEHHUS CO3/1aBaTh
TEKCTHl B Pa3IMYHBIX (opmarax ¢
y4eTOM Ha3HaueHUs WHPOpMaluu U
LeJIeBOM ayAu TOpUM, BbIOHMpas
ONTUMANIBHYI0 (OpPMY IpeJCTaBIe
HUS ¥ BU3YyQJIN3allNH;




- OICHHBATb  JIOCTOBEPHOCTH,
JETUTUMHOCTh MHpOpManuu, ee
COOTBETCTBHUE MIPaBOBBIM u
MOpaIbHO-3THUYECKUM HOpMaM;

-ACIIONIb30BaTh CpeicTBa  WHGPOP
MAIlMOHHBIX M KOMMYHHUKAIMOH
HBIX TEXHOJIOTUH B  pPEUICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHM3alMOHHBIX 33Ja4 C
coOioieHreM TpeOOBaHUI IPTrOHO
MHUKH, TEXHUKH OC30MacCHOCTH,

TUTHEHBI, pecypcocOepexeHus,
IPABOBBIX M OJTHYECKHX HOPM,
HOPM MH(OPMAMOHHOU
0€30I1aCHOCTH;

- BJIAJCTh HABBIKAMH pacCIO3HABA
HUS W 3alUThl  WHGOpPMAIIWH,
nH(pOpMaAIMOHHOW  0E301TaCHOCTH
JMYHOCTH;

-TOTOBHOCTh K  CaMOPAa3BHUTHIO,
CaMOCTOSITEILHOCTH M CaMoOoIpe
JICIICHUIO;

-OBJIaJICHUEC HaBbIKAMH Y4eOHO-
UCCIIEIOBATEIILCKOW, MPOSKTHOU U
COLIMAJIbHOM JICSITEITBHOCTH;
OBJIAJICHUE YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSMU:
0) coemecmuas OesmenrbHOCMb:
-[IOHUMATh u UCTIOJIb30BaTh
NpeuMyIecTBa  KOMAaHJIHOW U
WH/IMBUYJIBHOM PaboTHI;

-IIPUHAMATh eI COBMECTHOM
JeSITEIbHOCTH, OpPraHU30BBIBATH U
KOOpJMHUPOBATh AEHCTBUS MO €e
JOCTHDKEHUIO:  COCTaBJIATh  ILIaH
JICUCTBHM, DPACHPEIEIATh POIH C
y4eTOM  MHEHHH  y4aCTHUKOB
00cyX1aTh pe3yJIbTaThI
COBMECTHOM paboThI;

- KOOPJIUHHUPOBATH M BBHITIOJIHSTH
paboTy B YCJIOBHSIX peEallbHOTO,
BUPTYyJIbHOTO ¥ KOMOWHHUPOBAH
HOTO B3aNMO/ICHCTBHSI,

-OCYIIECTBIISTh MO3UTHUBHOE
CTpaTeruuyeckoe  IOBEJCHHE B
Pa3IMYHbIX CUTYyalUsIX, MPOSBIATH
TBOPYECTBO M BOOOpa)keHUE, OBITh
MHUIIMATUBHBIM

-OBJIaJICHHE YHUBEPCATLHBIMH
PETYJISTUBHBIMU JICUCTBUSMU:

2) npunamue cebs u opyaux aooel.
- IPUHUMATh MOTHUBBI U apPTyMEHTHI
JpyTUX JIIOJEd TpU  aHAJIU3E
pe3yIbTAaTOB JIEATEIHLHOCTH,

-IEMOHCTpAIsl YMEHHS OIICHUBATh
JOCTOBEPHOCTb, JETUTUMHOCTh
uHpOpMAIlMK, €€  COOTBETCTBHE
MPAaBOBBIM W MOPAJIbHO-3TUYCCKHM
HOpMaM;

-IIEMOHCTpAIMSI YMEHHsSI: HCIIOJIb30
BaTh CpeicTBa WH(MOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHH
KaTUBHBIX W  OpraHU3allMOHHBIX
3a/1a4 ¢ COOJIIOICHHEM TpeOOBaHMIA
APrOHOMHKH, TEXHUKH O€301acHOC
TH, TUTHUEHBI, PECypcocOepexeHHUs,
MPABOBBIX M ITUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€301MacHOCTH;

-BJIQJICHHEC HaBBIKAMHU paclo3HaBa
HUS W 3alUThl  MHPOPMAIIHH,
HH(pOpPMAITMOHHOM 0€301acCHOCTH
JINYHOCTH;

-TIPOSIBJICHHE TOTOBHOCTHU K
CaMOPa3BUTHIO, CaMOCTOSITEIIbHOCTH
1 CaMOOTIPE/ICIICHUIO;

-BIaJIcHUE  HaBbIKAMH  y4eOHO-
HCCIIEA0BATEIIbCKOM, TPOCKTHOH M
COIMAJILHOU JIEITEIIbHOCTH;
-BJIAJICHUE YHHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU  JI€HCTBUSMHU:
0) coemecmuasn OesmenbHOCMb:
-TIPOSIBJICHHE IMOHUMAaHUS u
HCIIOJIb30BAHUS PEUMYIIECTB
KOMAaHIHOW M  WHJIUMBUIYaIbHOU
paboThI;

-JIEMOHCTpAIUsl YMEHUN: IPHHUMATH
IEIU COBMECTHOM JIESATCIHLHOCTH,
OpPTraHHU30BBIBATH M KOOPIUHUPOBATH
JNEUCTBUSI 1O €€ JOCTHKEHUIO:
COCTAaBIISITh IJ1aH JIeHCTBHH,
paclpeneNaTh PO C  y4ETOM
MHEHUH  YYaCTHHKOB  OOCYXIaTh
pe3yJIbTaThl COBMECTHON PaOOTHI;

-IEMOHCTpAUsl yMEHMsS: KOOPAWHU
poBaTh U BBIIOJHATH PabOTy B yC
JIOBUSIX PEaJbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAaHHOTO  B3aUMOJEHCT
BUS

-IEMOHCTpAlUsl YMEHHUS OCYIIeCT-
BJISITh TO3UTHBHOE CTPATETHYECKOe
MOBE/ICHUE B PA3IMYHbIX CUTYyalUsX,
MIPOSBIIATH TBOPUYECTBO u
BooOpakeHue, ObITh MHUIIUATUBHBIM

-BIIJICHUE YHUBEPCATHLHBIMA
PETYISITHBHBIMU JICHCTBHUSIMH

2) npunsamue cebs u opyeux ooel. -
MPUHAMATh MOTHBBI M apTyMEHTHI
ApYrux  JIIOAEM TNpU  aHauu3e
Pe3yIbTATOB IEATEILHOCTH;




- IPU3HABATh CBOE MPABO U MIPABO
JIPYTUX JIFOCH Ha OIIMOKY;

- pa3BUBAThH CIIOCOOHOCTH
MMOHUMATh MHUP C TIO3UIUHU APYTOro
YyeJIOBEKA;

B obnacmu DKONO2UHECKO20
B0CNUMANHUSL:

-cOpPMHUPOBAHHOCTh  AKOJOTHYEC
KO KYJbTYpbl, TTIOHUMaHUE BIIHS
HUS  COLMAIBLHO-DKOHOMHYECKUX
MPOIIECCOB Ha COCTOSIHUE
MPUPOAHON U COLUAIBHOM CpEebl,
OCO3HaAHUE TJIO0AIBHOTO XapaKkTepa
9KOJIOTHYECKHUX MPOOIIEM;
-IUIAHUPOBAHNE U OCYIIECCTBIICHHE
JICUCTBUIA B OKpYXalollel cpene
HAa OCHOBE 3HaHUs IeNed ycTou
YUBOTO PA3BUTHSI YEJIOBEYECTBA;

-aKTUBHOE HENpUSATHE JIeHCTBUIA,
IOPUHOCALIMX Bpel OKpY’Karomen
cpere;

-yMEHHE MPOTHO3UPOBATH HEOJIAro
HPUATHBIE 3KOJOIMYECKHE IMOCIeN
CTBHMS MpPEANPUHUMAEMBbIX JeicT
BUH, IPeI0TBpAILaTh UX;
-paCiiupCHUC OIIbITa JCATCIbHOCTU
9KOJIOTUYECKOM HAIIPaBICHHOCTH

-OBJIa/ICHUE HAaBBIKAMU y4eOHO-
HCCIIEN0BATENIBCKOM, IIPOEKTHOU U
COIMATLHOM JeSITEIIFHOCTH,

-JIECMOHCTpAIUsl YMECHHS MPU3HABATH
CBOC TIPABO W MPABO JIPYTHX JIFOJACH
Ha OIIMOKHU;

-JICMOHCTpAIsl YMCHHUS Pa3BUBATh
CIIOCOOHOCTh ~ NOHMMATh MHpP C
MO3HIIMH IPYroro 4eIoBeKa;

-BEISBJIEHHE c(hOopMUPOBAHHOCTH
SKOJIOTUYECKOM KYJIbTYphI, MOHHUMA
HUSI BIWSIHUS COIIMAIbHO-3KOHOMH
YECKUX TMPOLECCOB Ha COCTOSIHUE
MPUPOJHON M COIMAJIBLHOW CpElbl,
OCO3HaHUE TJIO0ATBHOTO XapaKTepa
9KOJIOTHYCCKHX MPOOIIEM;
-IEMOHCTpaldsl YMEHHUS IUIaHUPO
BaTh M OCYILIECTBJISATH JCHCTBUS B
OKpY’Kalollle cpelle Ha OCHOBE 3Ha
HUSI LeJNel yCTOMYMBOIO pPAa3BUTHUS
YeJIOBEYECTBA;

-IIPOSIBJICHUE AKTUBHOI'O HEMPHUSATUS
JIeHCTBHH, MIPUHOCSIINX Bpell
OKpYJKaloIei cpese;

-IEMOHCTpalUsl yMEHUs IPOTHO3U
poBaTh HEOJIArONPHUATHBIC DKOJIOTH
YeCcKUe TMOCIEACTBUS MpeANpUHUMA
e€MBIX JICMCTBHUH, MPEeAOTBpaIaTh UX;
-JIEMOHCTpAIlMsl YMEHHsI paciiupe
HHUS OIIbITA AEATEIBHOCTH DKOJIOTH
YECKOW HaIlpaBICHHOCTH
-JIEMOHCTpAIlMsl yMEHUs BIIaJICHUE
HaBbIKaMHU  y4e€OHO-HCCIIEeI0BATENbC
KO, TMPOEKTHOM H COLHAIBHOMN
JESITENLHOCTH,

JAucuuniimHapHbie
-BJAJETh CUCTEMOW XUMHYECKHUX | --IEMOHCTpAlUsl YMEHUSA BIIAJIETh
3HaHHI, KOTOpas BKJIFOYAET: | CHCTEMOM  XMMHUYECKUX  3HAHHI,
OCHOBOIIOJIArAFO e MOHATHUA | KOTOpasi BKJIKOYAET: OCHOBOIIOJIATaro

(XMMHUYECKHI  DBJIEMEHT,  aToM,
AIIEKTpOHHasE 000JIoUKa aToMma, S-,
p-,  d-2JeKTpOHHBIE  OpOWTATH
aTOMOB, MOH, MOJIEKYJIa, BaJICHT-

HOCTh, JJICKTPOOTPHUIIATEIILHOCTb,
CTENEHb OKHWCJICHUS, XHMHYECKas
CBSI3b, MOJIb, MOJIApHAsi Macca,
MOJIIpDHBIA  00BEM,  YIIIEepOIHBIN
ckeneT, (yHKIMOHAJIbHAS TPYIIa,
pagukaig, HW30MEpHs, H30MEpHI,
TOMOJIOTUYECKHUI Psi, TOMOJIOTH,
YIJIEBOJOPOABI,  KUCIOPOI- U
a30TcoepIKaIIue COCTMHCHMUS,
OMOJIOTHYECKH AKTUBHBIC
BemecTBa  (YyraeBOABI,  KHUPBHI,
Oenkn), MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIE
KYJISIpHBIE COSAMHEHUS, KPUCTAILTN
Yeckasl pENIeTKa, TUIhl XUMHYEC
KX  peakuud  (OKHUCIUTEITBHO-
BOCCTAHOBUTEJIBHBIE, OK30- W
SHIO0TEPMUYECKHE, peakiu

e TOHATUSA (XUMHYECKUH dJie
MEHT, aTOM, JJICKTPOHHas 000J0YKa
atoma, S-, P-, d-37MeKTpOHHBIC
OpOUTaT aTOMOB, WOH, MOJICKYIIa,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATEIb
HOCTh, CTCICHb OKHCJICHHS, XUMH
9geckash CBSI3b, MOJb, MOJISIpHAsS
Macca, MOJISIPHBIA 00BEM, YTJIepO.
HBIA CKeJeT, (yHKIMOHATbHAS TPYIT
ma, pajauKall, W30MEpHs, H30MEpHI,
TOMOJIOTHUECKANA  Psifi, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KHCIIOPOJI- 17§
a30TCOJIepKAIIIHE COCJTUHCHUS,
OMOJIOTUYECKH AaKTHBHBIC BEIECTBA
(yrneBopl, >KHpHI, OCITKH ), MOHOMED,
MOJINMEP,  CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHUS,
KpUCTAJTNYECKAsl pelIeTKa, THIIBI
XUMHYECKHX  peaknui  (OKHCIH
TEJIbHO-BOCCTAHOBUTEIILHBIC, IK30- U
IHIOTEPMHUUYECKHE, peakuuu
HOHHOTO oOmeHa), pacTBop,




HOHHOTO oOMeHa), pacTBop,

OJICKTPOJIUTHI, HEBJICKTPOJINTEI,
QJICKTPOJIUTHYCCKAA AuUuCConUallUsA,
OKHCIIUTCIIb, BOCCTaHOBHUTCIIb,

CKOPOCTh XUMHYECKOW peakluu,
XUMHUYECKOE PaBHOBECHE), TEOPUU
U 3aKOHBI (TEOpUsS XHUMHYECKOTO
CTPOEHHUSI OPraHMYECKHX BEIIECTB
A.M.byTiepoBa, TEOpHUs DJIEKTPO
JUTUYECKON AMCCOIMAINH, IEPHO
mndeckuid  3akoH  J.M. Menae
JeeBa, 3aKOH COXPaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN
A3bIK  XUMHUH, (HaKTOJIOrHYECKUe
CBEJICHHsSI O CBOMCTBaX, COCTaBe,
MOJly4eHUH U 0e30MmacHOM HCIOJIb
30BaHUM BAXKHEWUIINX HEOpraHu
YEeCKUX U OPraHUYeCKHX BEUIECTB B
OBITY M MPAKTUYECKOM NeATeTbHOC
TH 4€JIOBEKa;

- YMETh BBIABJISATH XapaKTEpHbIE
pU3HAKU u B3aMMOCBSI3b
W3YYCHHBIX MOHITHUNA, MPUMEHSTH
COOTBETCTBYIOIIME TIOHATUSA TIPU
ONHMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYeCKHX
BEIIECTB U UX NMPEBPAILCHUM;
-BBISIBIISITh  B3aUMOCBSI3b XHMHYE
CKUX 3HaHMM C TOHATHSAMH U
MpeICTaBICHUSIMU JIPYTHX
€CTECTBEHHOHAYUYHBIX IPEIMETOB;

-yMeTh HCIOJIb30BaTh HAaWMEHOBA
HUA  XUMHYECKMX  COEIUHEHUI
MEXIYHApOJAHOTO COI03a TEOPETH
YECKOW M TMPUKIATHON XUMHUHU U
TPUBUAIBHBIE HA3BaHUA BaKHEU
IIUX BEHIECTB (ITUJICH, alleTHUJICH,
runepud, ¢enon, dhopManibaeru,

YKCyCHas KHCJIOTA, TJIALIVH,
YrapHbI Tra3, YIVIEKUCHBIA ras,
aMMHuax, ramieHas U3BECTb,

HEramieHass U3BeCTb, IUTbEBas
cola U JPYrux), COCTaBIATh
dbopMynbl  HEOpPraHUYECKHX U
OpPraHUYeCKUX BEILECTB, YpaBHE
HUS XUMHYECKUX PEaKIuii, o0bsc
HATb WX CMBICH; NOATBEPXKAATh
XapaKTEPHblE XUMHUYECKUE CBOWCT
Ba BEILIECTB COOTBETCTBYIOIIMMU
DKCIEPUMEHTAMU U 3alUCAMU
YPaBHEHUN XUMHUUYECKUX PEAKIIUN;
-YMETh YCTAaHABJIMBATH IPUHAJIEK
HOCTb U3YYEHHBIX HEOPTaHUYECKUX
M  OpPraHWYECKUMX BEIIECTB K
ONPENEIEHHBIM KJlaccaM W TIpyll
IaM COCIMHEHUM, XapaKTEPHU30
BaTb MX COCTaB W BaXKHEUIIUE
CBOWCTBA;  ONPENENATb  BHUJBI
XUMHUYECKHX CBs3el (KOBaJeHTHas,

3JICKTPOJIUTHI, HEDJICKTPOJIUTHI,
AJICKTPOJUTHYECKAS  JTUCCOIHAIINS,
OKHCJINTEND, BOCCTAHOBUTEIb,

CKOPOCTb ~ XUMHYECKOW peakluH,
XMMHUYECKOE PaBHOBECUE), TEOPUU U
3aKOHBI  (TEOpUS ~ XUMHYECKOIO
CTpPOCHHSI OpPraHMYECKHX BEIECTB
A.M.byTtnepoBa, Teopus 3JIEKTPOJIHU
TUYECKOW JTUCCOLMALUH, TMEepUuoan
yeckuii 3akoH JI.M.MengeneeBa,
3aKOH COXpPaHEHUs Macchl),
3aKOHOMEPHOCTH,  CHMBOJIMYECKUHN
S3bIK  XMMHH,  (PaKTOJIOTHYECKHE
CBEICHHUS O CBOWCTBax, COCTaBe,
MOJTy4EeHU U u 6e30macHomM
WCIIOJIb30BAHUU BaXHEHIINX
HEOPraHUYECKUX U OPraHUYeCKHX
BEUIECTB B OBITY W MPAKTHYECKOU
JIeSITEIbHOCTH YEJIOBEKa;

-IEMOHCTPAMsl YMEHUS BBIABIATH
XapaKTepHbIe TPU3HAKH U B3aHMO
CBSI3b M3YUYCHHBIX NOHATUH, TpPHUME
HSATh COOTBETCTBYIOIIME MOHSATHSA
IpU ONHMCAaHUU CTPOCHUS M CBOMCTB
HEOPraHWYeCKUX M OPraHuYecKUX
BEILIECTB U UX MTPEBPALICHUII;
-IEMOHCTpPAMsl YMEHUS BBISABIATH
B3aUMOCBSI3b XMMHUYECKUX 3HAHHUU C
NOHSATHAMH ¥ TIPEJCTaBICHUSIMHU
IPYTHX €CTECTBEHHOHAYYHBIX
IPEAMETOB;

-JIEMOHCTpAIMsl YMEHHUS HCIIOJIb30
BaTh HAMMEHOBAHUSA XUMHMYECKHX
COeMHEHUN MEKTYHapOIHOTO
COI03a TEOPETHUYECKOW M TPHUKIA]
HOW  XMMMM W  TpPUBHAJIbHBIC
Ha3BaHUS  BaXHEUIIMX  BEIIECTB
(oTMNeH,  aleTWieH,  TJIMLEPHH,
¢benon, Qopmanbaerua, yKCycHas
KHUCJIOTa, TJIMLUH, YrapHbli ras,
YIJIEKUCTBIA Ta3, aMMHUaK, TalleHas
U3BECTD, HeramieHass  U3BECTb,
NUTHhEBas COJla M JIPYTHX), COCTaB
J9Th (OPMYJIbI HEOPTaHWYECKUX U
OpPraHUYECKUX BEILIECTB, YPABHEHUS
XMUMHUYECKHX pPeaklnil, OObSICHATh UX
CMBICIT; TTOJITBEPXK/IATh XapaKTepHbIE
XMMHUYECKHE  CBOMCTBAa  BEIIECTB
COOTBETCTBYIOIIUMH  JKCIIEPUMEH
TaMM W 3alUCAMH  ypaBHEHHH
XMMHUYECKHX PeaKIuii;
-IEMOHCTpAIMsl YMEHHUsSl yCTaHaBIIU
BaTh IPHHAJUICKHOCTh HU3YyUYEHHBIX
HEOPraHMYECKUX M OPraHMYecKUX
BEIIECTB K OIpEJeIEHHBIM KilaccaM
U TpylmaMm COEIMHEHMH, XapakTe
pHU30BaTh UX COCTaB M BaKHEHIINe
CBOWCTBA; OIpeNeNaTh BUJIbI
XMMHUYECKHX CBsi3el (KOBaJIGHTHAs,




MOHHAs, METa/InYecKasi, BOJIOPOJI
Hasl), TUOBl  KPUCTATMYECKHX
pEIIETOK BEIIECTB; KJIacCU(UIIUPO
BaTh XUMUYECKHUE PEAKIINH;

- cpopMUpPOBATH MPEACTABICHUS: O
MaTepuaibHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSIX M T03HABaeMOC
TU SIBICHUN NPUPOABI; O MECTe U
3HaYEHUM XHMHUU B  CHCTEME
€CTECTBEHHbIX HAayK U €€ POJU B
o0ecreyeHn yCTOMYMBOIO pPa3BU
TUS 4YeJNOBEYEeCTBa: B pPEIICHUU
npo0sieM SKOJIOrHMYecKoi, 3Hepre
THYECKOM W IHIIEBON Oe3orac
HOCTU, B PAa3BUTHH MEIUIMHBL,
CO3JaHMM HOBBIX  MAaTepHAJIOB,
HOBBIX HCTOYHHUKOB DJHEPrUH, B
obecrnieueHnu paIoHaIbHOTO
MPUPOIONIONB30BaHUs, B (OPMUPO
BaHWU MHUPOBO33pEHUsT U 0OIen
KyJIbTYpbl 4YellOBEKa, a TakKkKe
9KOJIOTHYECKH 000CHOBaHHOTO
OTHONICHHSI K CBOEMY 37I0POBBIO U
IPUPOIHON cpefe;

- BJIaJIETh CHUCTEMON XMMHYECKUX
3HaHUW,  KOTOpas  BKJIIOYAET:
OCHOBOTOJIArao1ue MOHSITHS
(IOTIOJTHUTENBFHO K CHCTEME MOHS
TUH 0a30BOTO YPOBHS) - HU30TOIIBI,
OCHOBHOE u BO30Y>KJIEHHOE
COCTOSTHUE aToMma, TuOpuau3anus
ATOMHBIX OpOuTajeil, XuMudyeckas
cBs3b (" " m "", KpaTHBIE CBS3H),
MOJISIpHasl KOHIEHTpaLs, CTPYKTY

pHas dbopmyna, U30MEPHUS
(cTpykTypHas, reOMETPUYECKast
(uuc-TpaHC-U30MeEpHs), THUTIBI

XUMHYECKHX peakuuid (romo- W
reTeporeHHbple,  oOpaTUMble U
HeoOpaTHMBbIE), pPacTBOpHl (UCTH
HHbIE, JMCIEPCHBIE  CHUCTEMBI),
KPHUCTaJNIOTUIPATHI, CTEIeHb
JUCCOLIMALIUU, JJIEKTPOJIN3, Kpe
KUHT, pPUGOPMUHT); TEOpUH U
3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO
33peHYECKHE 3HAHHUs, JeXKallue B
OCHOBE TMOHUMAaHHUs MPUYMHHOCTHU
U CHCTEMHOCTH  XMUMHMYECKHX
SBJICHUH, COBPEMEHHBIE MpPEJCTaB
JeHHUs O CTPOCHMM BEIIEeCTBa Ha
aTOMHOM,  MOJIEKYJSIpHOM U
Ha/IMOJICKYJIIPHOM YPOBHSIX;
OpeJCTaBICHUs O MeXaHUu3Max
XUMHUYECKHX peaKkIui, TepMOaH
HAMMYECKUX M  KHHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHUS,
0  XUMHMYECKOM  DPaBHOBECHH,
JUCIIEPCHBIX ~ cUcTeMaX,  (haKTo
JIOTMYECKUE CBEICHUS O CBOICT
BaX, COCTaBe, IMIOJyYeHUH U

WOHHAsl, MeETaJUIM4ecKasi, BOIOPOJ]
Has), THUIIBI KPUCTAJUTMYECKUX
pEIIeTOK BEMIeCTB; KiIaccUupHUImIpo
BaTh XMMHUYECKHE PEAKITUH;
-BJIQJICHUE  TPEJCTaBICHUSMH: O
MaTepuaIbHOM  CIMHCTBE  MUDA,
3aKOHOMEPHOCTSX W IO03HABAEMOCTH
SBJICHUH TPUPOJABI, O MeCcTe |
3HAYEHUU  XUMHH B CHUCTEME
€CTECTBEHHBIX HayK W €€ poJiu B
o0ecreuyeHnH yCTOMYUBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH MPOOJIeM
SKOJIOTUYECKOM, SHEPreTUYeCKOn |
MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIULIMHEIL, CO3JIaHUH HOBBIX
MaTepuajgoB, HOBBIX HCTOYHUKOB
SHEPTHHM, B OOCCIEYCHUH paIuo
HaJBLHOTO TPHPOOIOIL30BaHUS, B
(hOpMHUPOBAaHMM MHUPOBO33PEHUS U
o0mieil KylIbTyphl YelOBeKa, a TakKe
DKOJIOTHYECKHU 000CHOBAaHHOTO
OTHOIICHUS K CBOEMY 3I0POBBIO U
MIPUPOJIHOM cpefie;

-BJIQJICHUE CUCTEMOH XHMHUYECKHX
3HaHUH, KOTOpast BKJIIOYACT:
OCHOBOIIOJIAraIOIIHNe TIOHSATHUS
(TOTIOJTHUTENFHO K CUCTEME MOHATUI
0a30BOro  YpoBHsS) -  HM30TOIIBI,
OCHOBHOE u BO30YXKJICHHOE
COCTOSIHUE aTOMa, TUOpUAU3ALUS
aTOMHBIX OpOUTaNICH, XUMHUYECKas
cB3b (" " m "', KpaTHBIE CBS3H),
MOJIIpHAasi KOHIIEHTPALUS, CTPYKTY
pHas dbopmyna, u30Mepus
(cTpykTypHas, reoMeTpHruecKas
(umc-TpaHc-u30MepHsi), THIBl XUMHU
YeCKUX  peakuui (romo- u
reTeporeHHbIe, oOpaTtumbie u
HeoOpaTuMbIe), pacTBOpPHI (MCTUH
HEIE, JUCTIEPCHBIE CUCTEMBI),
KPUCTAJIOTUAPATHI, CTETMEeHb TUCCO
[MAIUU,  DIEKTPOJU3,  KPEKHUHT,
puUGbOPMUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33pEH
YecKUe 3HaHUsA, JIeKallue B OCHOBE
MMOHUMAaHHUS MPUYUHHOCTHU u
CUCTEMHOCTH XUMHUYECKHX SIBICHUM,
COBpEMEHHBIC  TPENCTaBICHHUS O
CTpPOCHHH BeIIeCTBa Ha aTOMHOM,
MOJIEKYJISIPHOM U HAJMOJEKYISIPHOM
YPOBHSIX; MIpeICTaBICHUS 0
MEXaHM3MaX XUMHUYECKUX DPEaKIIHi,
TEPMOAMHAMHYECKUX U KHUHETHYEC
KHX 3aKOHOMEPHOCTSX ux
MIPOTEKAHMUS, 0 XUMHYECKOM
PaBHOBECHH, AUCTIEPCHBIX CHCTEMaX,
(dakTonornueckue  CBEACHUS O
CBOMCTBaX, COCTaBe, MOIYyYEHUU U
0€30MacHOM  HCIIOJNB30BAHUHU  BaX




0C30MMaCHOM HCITOJIb30BAaHUHM BaXK
HEHIIHIX HEOPTaHHYECKUX "
OpPraHMYECKHUX BEUICCTB B OBITY U
MPAKTUYECKON JIEATEIBHOCTH YeJIO
BEKa; OOIIMX HAYYHBIX MPUHIMITAX
XUMHYECKOTO IPOU3BOJCTBA (HA
npuMepe IPOU3BOJICTBA  CEPHOM
KHCJIOTBI, aMMHaKa, METaHOJIa,
repepadoOTKH HE(PTH);

- YMETh IPOBOJUTH PACYETHI I10
XUMHYECKHM dhopmytam u
YPaBHCHUSM XMMHUYCCKHUX pEaKIni
C HCIOJBb30BaHUEM (DHU3UYECKHUX
BEIMYMH (Macchl, o0ObeMa Ta30B,
KOJIMYECTBA BEIIECTBA), XapaKTepu
3YIONIMX BEIIECTBA C  KOJUYEC
TBEHHOH CTOPOHBI: pacueThl IO
HAXOXJCHUIO XUMHUYECKOH (opmy
Jbl BEIIECTBA;, pPAacyYeThl MacChl
(oObema, KOJMYECTBA BEIIECTBA)
NPOJYKTa PEaKIUK, €ClId OJTHO U3
HCXOJHBIX BEIIECTB JIAHO B BHJIC
pacTBOpa ¢ ONnpeeIICHHON Macco
BOH1 J10JIel PaCTBOPEHHOI'O BEIIIEC
TBa WJIM JIaHO B W30BITKE (MMeeT
IPUMECH); pacueThl MaCCOBOM HIIH
00BEMHOI JTOJIU BBIXOJIA MPOYKTA
peaKkIuu;  pacyeTbl  TEIJIOBOI'O
adexra  peakiuid, 0OBEMHBIX
OTHOIIICHHI T'a30B;

- yMeTh BBIIBIIATH XapaKTCpPHBIC
NPU3HAKH M B3aHMMOCBS3b H3YYCH
HBIX TTOHSATHH, MPUMEHSITh
COOTBETCTBYIOIIME TIOHATUS TPU
OMHMCAHUU CTPOCHHUS U CBOKCTB
HEOPraHMYECKUX W OPraHUYeCKHX
BEIIECTB M WX MpeBpalleHU;
BBISIBIIATH B3aWMOCBSI3b XUMHYEC
KMX 3HaHUH C TIOHATHSAMH U
MPEJICTABICHUSIMH JIPYTHX TpeaIMe
TOB JJI1 00Jiee OCO3HAHHOTO IOHU
MaHUST U OOBSCHEHHUS CYIIHOCTHU
MaTepuaIbHOTO eTMHCTBA MUPA;

-HCII0JIL30BaTh CHUCTEMHBIE XUMH
YyecKUe 3HaHU IS OOBSCHEHUS U
[IPOTHO3UPOBAHUS SIBJICHUM,
MMEIOIUX  E€CTECTBEHHOHAYYHYIO
HpUpoaY;

-yMETh HCIOJIb30BaTh HAaMMEHOBA
HUS  XMMHYECKHX  COCAMHEHHUHU
MEXKIYHAapOJAHOTO COK3a TEOPETH
YECKOW M MPUKIATHOM XUMHHU U
TPUBHUAIBHBIE HA3BAHUS BEIIECTB,
OTHOCSIITUXCS K W3y4YECHHBIM
KJaccaM OpraHNYEeCKHUX u
HEOPraHUYECKUX COCIMHEHUN;

HeHmmx HEOPTraHMYECKIX "
OpPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NIESTEILHOCTH 4eJI0BE
Ka; OOMIMX Hay4YHBIX MPHHIUIAX
XMMHAYECKOTO  TPOM3BOJCTBA  (HA
npUMepe  MPOW3BOJCTBA  CEPHOU
KHCJIOTBI,  aMMHaKa,  MeETaHOoJa,
nepepaboTku HEPTH);

-IEMOHCTpAIsI YMEHUH: MPOBOJUTH
pacyeThl o XUMUYECKUM (opMyTIam
Y YPaBHEHHSIM XUMHUYECKUX PEaKIHi
C  HUCHOJb30BaHUEM  (UBUYCCKHUX
BEJIMYMH (Macchl, oObEMa Tra3oB,
KOJINYECTBA BEIIIECTBA),
XapaKTepU3yIOIIUX  BelecTBa  C
KOJIMYECTBEHHOW CTOPOHBI: PacueThl
M0  HaXOXICHUI  XUMHYECKOU
(opMyJIbI BEIIECTBA; PACUEThl MACChI
(oObemMa, KoOJMYECTBA  BEIECTBA)
MPOAYKTa PEaKIUH, €CIIM OJHO U3
WCXOJHBIX BEIIECTB JaHO B BUJC
pacTBopa ¢ onpeeIeHHON MacCOBOM
JI0JIeH pacTBOPEHHOI'O BEIIECTBA WIIN
JaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MacCcoBOW WM OOBEMHOM
JOJHM BBIXOZA TMPOJIYKTa PEAKIIHHU;
pacyeTsl TEIIOBOTO addekra
peakiuii, OOBEMHBIX OTHOIICHHIA
ra3os;

-IEMOHCTpAIMsl YMEHUS BBISBIISAThH
XapaKTepHbIC TPU3HAKA W B3aUMO
CBSI3b W3YYCHHBIX MOHITHUH, MpUMe
HATH COOTBETCTBYIOIIWE TIOHATHUS
MIpU OMUCAHUH CTPOEHUS U CBOWCTB
HEOPTaHMYECKUX U OPraHUYeCKHX
BEHIECTB M WX TpPEBpalleHui;
BBISIBJISITH B3aMMOCBSI3b XUMHUYECKHX
3HAHUN C TIOHATUSAMU U TIPEICTaBIIe
HUSMU JPYTUX TIPEIMETOB [Tt Oonee
OCO3HAHHOTO MOHUMAaHUS u
00BSICHEHUS CYIITHOCTH
MaTepUaIbHOTO €UHCTBA MUPA;

-BJIaJICHUE HUCIIOIb30BaTh CUCTEMHBIC
XUMHYECKHE 3HAHUI IS OOBICHE
HHUS U TPOTHO3UPOBAHUS SBIICHU,
HMETOIINX €CTECTBEHHOHAYYHYIO
MIPUPOAY;

-IEMOHCTpalsl yMEHHUSI UCIOJIb30
BaThb HAWMCHOBAHUS XHUMHYECKHUX
COEAMHEHHUI MEXIYHAPOJHOIO COIO
32 TEOPETUYECKOM U MPUKIATHON
XUMHU W TpPHUBUAIBHBIC Ha3BaHUS
BEIIECTB, OTHOCAILIUXCSA K H3y4YeH
HBIM KJlacCaM OpPraHU4ecKHX |
HEOPraHWYECKUX COECIUHEHUI;




HCIOJIb30BaTh XMMHUYECKYIO CHMBO
JUKY Uil cOCTaBlieHUs GopMyll
HEOPraHMYECKUX BEIIECTB, MOJIEKY
JSPHBIX U CTPYKTYPHBIX (pa3Bep
HYTBIX, COKpAIICHHbIX M CKeJeT
HbIX)  (opMylT  OpraHUYECKHX
BEIIECTB;

COCTaBJISITh YPAaBHEHUSI XHUMHUEC
KUX pEaKIuil M pacKpeiBaTh HX
CYIIHOCTh: OKHCIUTEJIbHO-BOCCTA
HOBUTEJIBHBIX PEaKIUil MOCpencT
BOM COCTaBJICHUS JJIEKTPOHHOTO
OaylaHca 3THX pEaKIHi; peaKIui
MOHHOTO OOMEHa IyTeM COCTaBlie
HUSL UX TOJHBIX U COKpAllleHHBIX
WOHHBIX  ypaBHEHMH;  peakiui
TUAPONIN3a, PEeaKUHid KOMIUIEKCO
00paszoBaHHs (Ha npumMepe
THIPOKCOKOMILJIEKCOB ~ IIMHKA U
AMIOMHUHMS); MOATBEPKIATh Xapak
TEpHbIE XHMMHUYECKHUE CBOWCTBA
BEIICCTB COOTBETCTBYIOIINMHU
SKCIIEPUMEHTAMU M 3allUCAMU
YpaBHEHUN XUMHUYECKUX PEaKLIU;
-yMeTh KJIaCCU(PUIIMPOBATH
HEOpPraHWYECKWe U OpraHuYecKue
BEIIECTBA U XUMUYECKUE PEaKIIUU,

CaMOCTOATCIIBHO BBI6I/IpaTL
OCHOBAHUA n KpUTCPpUH JUIA
KHaCCH(bHKaHHH HU3y4aeMbIX

XMMHYECKUX OOBEKTOB; XapakTe
pH30BaTh COCTaB ¥ BaKHEHIIHUE
CBOWCTBA BEIIECTB, MpPHHAIJIEKA
IMIUX K ONpEeNeNeHHBIM KjlaccaM U
IpynmnaM CcoeIuHeHUH (IpocThie
BEIIIECTBA, OKCHJIbI, THUAPOKCH]IBI,
COJIM;  YTJIEBOJAOPOJbI, TPOCThIE
3UpHI, CIIUPTHI, (beHonsl,
IbJETU/bI, KETOHbI, KapOOHOBBIE
KHCJIOTBI, CJIOXKHbBIE 3(UPBI, KHUPHI,
YTJE€BObI, AMUHBI, AaMUHOKHUCIIOTHI,
Oenku);

-IPUMEHATh 3HAHUS O COCTaBe M
CBOWCTBaX BEIECTB MJS IKCIEpU
MEHTaJbHOH MPOBEPKH THUIOTE3
OTHOCHUTEJIBHO ~ 3aKOHOMEPHOCTEH
NPOTEKaHUs XUMHYECKUX PeaKIui
U TPOTHO3UPOBAHHUS BO3MOXKHOC
Tell UX OCYIIECTBICHHUS;

-yMeTh HOJTBEPXK/IATh Ha
KOHKPETHBIX MpPUMEpax XapaxkTep
3aBHCUMOCTH  PEAKIIMOHHON  CIIO
COOHOCTH OpraHUYECKUX COEIMHE
HUM OT KpaTHOCTH U  THIA
KOBQJIECHTHOH CBSA3HM, B3aUMHOIO
BJIMSIHUSL @TOMOB M TPYIIIT aTOMOB B
MOJIEKYyJIaX; a TaKkKe OT O0COoOeH
HOCTEHl peanu3anuy  pa3IndHbIX
MEXaHU3MOB ITPOTEKAHMsI PEAKIINA;

-JIEMOHCTpAIUsl YMEHHUS HCIOJIb30
BaTh XMMHMUYECKYIO CHUMBOJIUKY ISt
coctaBieHus: (opMmya HeopraHuue
CKHUX BEIECTB, MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX, COKpa
IMIEHHBIX H CKEJEeTHBIX) (opmyi
OpPraHUYECKUX BEILECTB;

COCTaBJISITh YPAaBHEHUS XUMHYECKHX
peakuuii W pacKpblBaTh  HX
CYIIIHOCTb: OKHUCJIUTEIbHO-BOCCTA
HOBUTEJIbHBIX PEaKIUi MOCPEACTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OajiaHca
ATUX pEeaKIWi; peakiuid HOHHOTO
oOMeHa TMyTeM COCTaBJICHHUS HX
MOJIHBIX U COKpPAIIEHHBIX HOHHBIX
YpaBHEHUH; peakiui T'UApOJIn3a,
peakuuii  KOMILIEKCOOOpa30BaHUS
(Ha mpuMepe TUAPOKCOKOMILIEKCOB
LMHKA U QJTIFOMUHHS);

MOJTBEPXKIATh XapakTepHbIe
XMMHYECKHE  CBOWCTBAa  BEIIECTB
COOTBETCTBYIOIIUMU  DKCHEPUMEH
TaMd M  3alHCSIMH  ypaBHEHUU
XUMHYECKHUX PEaKIIHii;
-lIEMOHCTpanusi yMeHus Kiaccupu
LUPOBAThH HEOpraHUYECKUe u
OpraHMYECKHE BELIECTBA M XHMHYE
CKHE PEaKIMH, CaMOCTOSTEIBHO
BHIOMpATh OCHOBAHHUS U KPUTEPUU
Uis  Kilaccu(UKanMy  M3ydaeMbIX
XUMHYECKUX OOBEKTOB;  XapakTe
pU30BaTh COCTaB M  BaXHEHIIHE
CBOICTBa BEUIECTB, MPUHAICIKAIINX
K  ONpeAeNeHHbIM  KjlaccaM U
rpynnaMm  coenuHeHuid  (ImpocThie
BEIIECTBA, OKCUIbI, THIPOKCH]IBI,
CONU;  YIJIEBOJAOPOJbI,  MPOCTHIC
3¢upsl, CIIUPTHI, (beHonsl,
aNbJIeTH/Ibl, KETOHBI, KapOOHOBBIC
KHCIIOTBI, CJOXHBIE I(PHUPHI, KHUPHI,
yTJEBOMbI, aMUHBI, AMHUHOKHUCIIOTHI,
Oenku);

-IpUMEHEHUe 3HaHWil O cocTaBe W
CBOMCTBAaxX BEIIECTB IS DKCIepU
MEHTAJIbHON  TMPOBEPKH  THIOTE3
OTHOCHUTENEHO 3aKOHOMEpPHOCTEH
MPOTEKAHUS XMMHUYECKUX PeaKInid u
MIPOTHO3UPOBAHUST BOZMOKHOCTEH MX
OCYILECTBIICHUS,

-IEMOHCTpAIUsl YMEHUS TOATBEP
KJIaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIMOH
HOM  CIOCOOHOCTHM  OpPraHUYEeCKHX
COCMHEHUI OT KPaTHOCTH W THUIA
KOBaJICHTHOH  CBSI3M,  B3aMMHOTO
BIIUSIHUSL aTOMOB W TPYMI aTOMOB B
MOJIEKyJIaX; a Takke OT ocoleH
HOCTEH  pealu3aluu  pa3jINdHbIX
MEXaHH3MOB MPOTEKAHUS PEaKIIN;




-YMETh XapaKTEPU30BaTh ANEKTPOH
HOE CTPOEHHE aTOMOB (B OCHOBHOM
U BO30YXKICHHOM COCTOSIHUU) U
MOHOB XUMUYECKUX AJIeMEHTOB 1-4
nepuonoB [IC J[.1. Menneneesa u
UX  BAJICHTHBIE  BO3MOXHOCTH,
ucnone3ys noustus "s", "p", "d-
2JICKTPOHHBIE" OpOWTaIM, >HEpre
TUYECKUE  YPOBHH,  OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUs
CBOMCTB XMMHYECKHX JIEMEHTOB U
o0pa3yeMblX UMHU COEAMHEHUU IO
NepPUOaM U TPyTIIaMm;

- YMETh MJIAHUPOBATH U BBIMOIHSITH

XUMHUYECKHI JKCIIEPUMEHT
(mpeBparteHus OpraHUYECKUX
BEILIECTB npu HarpeBaHuU,
MOJIyYEeHUE HJTWICHA U HU3Yy4YEHUe
ero CBOMCTB, Ka4eCTBCHHBIC

peaKkUMy Ha albJeTubl, Kpaxmal,
YKCYCHYIO KHUCIIOTY; JE€HATyparlusl
0EIKOB IPU HAarpeBaHHUM, LIBETHBIE
peakuuu  OEIKOB;  IPOBOAUTH
peaxkuuu HMOHHOTO oOMeHa,
OIpeNeNTh cpeny BOJIHBIX
pacTBOpOB, KayeCTBEHHbIE
peakiuu Ha cyiab(aT-, KapOoOHaT- U
XJIOpUA-aHUOHBI, = Ha  KaTHUOH
aMMOHMSI; pellaTh HSKCHEepHUMEH
TalbHbIE  3aJaud MO  TeMaM
"Metamnsl" u  "Hemeranns") B
COOTBETCTBUM C MpPaBUJIAMU TEXHU
K1 0€30MacHOCTH IpU oOpallieHun
C BellecTBaMU U JIaOOPaTOPHBIM
000pyI0BaHUEM; IPECTaBIATh
pe3yNbTaThl XUMHUYECKOTO IKCIEPH
MeHTa B (hopMe 3aluCH ypaBHEHUH
COOTBETCTBYIOIIUX  pEaKUUHd U
dopmynaMpoBaTh  BBIBOABI  Ha
OCHOBE 9THX PE€3yJIbTAaTOB;

-yMEeTh aHaJU3UPOBATH XHUMHUYEC
Kyl HH(}pOpMaIuio, Moayyaemyro
U3 pa3HbIX HMCTOYHUKOB (CpPEICTB
MaccoBoi  uH(pOpMalMH,  CeTh
WnTepHer u npyrue);

- BJIaJIeTb OCHOBHBIMH METO/IaMHU
HAyYHOTO TIO3HAHUS BELIECTB U
XUMHUYECKHX sBJIEeHUH (Habmoze
HUE, W3MEpPEeHHUe, OKCIEPUMEHT,
MOJICIIUPOBAHHE);

-IIEMOHCTpAIUsl YMEHUS XapakTepu
30BaTh  DJIGKTPOHHOE  CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXIeH
HOM COCTOSIHUM) U HOHOB XUMHUYEC
kux siemeHToB 1-4 mepuogoB IIC
.. MenneneeBa u uX BajJCHTHBIC
BO3MOYXHOCTH, HCIIOJIb3YSl TOHSATHUS
"s""p", "d-snmexTponHbIe" OpOHTANH,
JHEPTeTHYECKUE YPOBHH; OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XHMHYECKUX JJIEMEHTOB W
o0pa3yeMbIX HMH COEIUHEHHH IO
MepHOJIaM | TpyIIam;

-JIEMOHCTpAlUsi YMEHHUS IUIaHHUPO
BaTb W BBINIOJHATh XHUMHYECKUN
JKCIIEPUMEHT (mpeBparteHus
OpraHUYECKUX BCIIICCTB npu
HarpeBaHuu, MOJy4YeHHE STUIICHA U
M3yY€HHUE €ro CBOMCTB, KayeCTBEH
Hble  pEaKkIUu Ha  albJeTrHJbl,
Kpaxmall,  yYKCYCHYIO  KHUCIJOTY;
JneHarypauuss OEIKOB TNpH Harpesa
HUW, I[BETHBIC PEAKIUU OEIKOB;
MIPOBOJUTH peaxkiuu MOHHOTO
oOMeHa, OIpeieNsaTh Cpery BOJIHBIX
pPacTBOpPOB, KauyeCTBEHHBIC PEaAKIIHH
Ha cynbdar-, KapOOHAT- U XJIOPHUI-
AQHUOHBI, HA KATHOH aMMOHWS;
pemaTh SKCIePUMEHTANbHBIE 3aaul
o TEMaM "Meranibr" u
"Hemerannel") B COOTBETCTBHM C
MpaBWJIaMd TEXHHUKH Oe30MacHOCTU
npu oOpallleHuu ¢ BelleCTBaMU U

1a00paTOPHBIM 000pyIOBaHHEM;
MIPEICTaBIIATh pe3yJbTaThI
XUMHYECKOTO  JKCHEpUMEHTa B
dbopme 3aMnucu ypaBHEHUH

COOTBETCTBYIOIIMX  pEakUud U
(GbopMyaMpOBaTh BBIBOJBI HA OCHOBE
3THX Pe3yJIbTaTOB;

-IEMOHCTpAIMsl YMEHHS aHAITU3UPO
BaTh XHMHUYECKYI0 HH(POPMAIHUIO,
MOJTy4aeMyto U3 Pa3HBIX HCTOYHHKOB
(cpencTB MaccoBod HH(pOpMAaIMH,
ceTb HTEpHET U apyrue);

-BJIQJICHUE OCHOBHBIMH METO/aMHU
HAyYHOTO T[IO3HAHHS BEIIECTB U
XUMHYECKUX SIBJICHUN (HaOmroaeHue,
W3MEpeHue, AKCIIEPUMEHT,
MO/ICIMPOBAHUE);




-yMETb MPOBOAUTHL paCUYEThl II0
XMMHYECKUM bopmynam u
YPaBHEHUSIM XUMHUYECKUX PEaKUUN
C UCIOJb30BaHUEM (PHU3NYIECKUX
BEJIMYMH, XapaKTEPU3YIOLINX BEIle
CTBAa C KOJMYECTBEHHOW CTOPOHBI:
Maccel, o0ObemMa (HOpMajbHbIE
YCJIOBHSI) Ta30B, KOJIWYECTBA BEIIE
CTBa; HCIOJb30BaTh CHUCTEMHBIC
XMMHUYECKUE 3HAHUS ISl TIPHUHSATHS
peLHeHI/Iﬁ B KOHKPCTHBIX KH3HCH
HBIX CHUTyalMsX, CBSI3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM;

-YMETHb CaMOCTOATCIIBHO
IJIaHUPOBATh u MMPpOBOAUTDH
XHUMHYCSCKHI OKCIICPUMCHT

(monmydeHne W M3y4YCHHE CBOWCTB
HCOPTaHUYCCKUX MU OPraHUYCCKUX
BCIIICCTB, KAUECTBCHHBIC PEAKIIMU
yTIEBOAOPOAOB Pa3IMYHBIX
KJIACCOB U KHUCIIOPOJICOICPIKALIIX
OpTraHN4Y€CKUX BCIICCTB, PCUHICHUC
IKCIEPUMEHTAJBHBIX  3a/a4 110
pacro3HaBaHUIO HEOPTaHUYECKUX
U OpPraHMYECKHX BEIIECTB) C
coOMoIeHreM MpaBwil  Oe3orac
HOTO OOpallleHUs] C BEUICCTBAMHU U
1a00paTOpHBIM  000PYIOBaHHUEM,
(GopMyIMpOBaTh ILETH HCCIIEA0Ba
HUs, OpCAOCTaBIIATh B paaanHoﬁ
dopme pe3yabTaThl SKCIEPUMEHTA,
AHAJIM3UPOBATE MW OLCHUBATHL HX

JIOCTOBEPHOCTD;
-YMETh OCYLIECTBIIATH LIEJICHAIIPAB
JICHHBIN IIOMCK XUMHUYECKOMN
uHpOpMaLun B pa3IMYHBIX
UCTOYHUKAX (Hay4Has U y4eOHO-
Hay4yHasi JUTepaTypa, CpeICcTBa
MaccoBo  uH(pOpMalMH,  CEThb
WuTepHeT u Apyrue), KpUTHYECKU
AHAJIN3UPOBATH XUMHYECKYIO
uHpopMaluio, rnepepabaThiBaTh €
U HCII0JIb30BAaTh B COOTBETCTBUU C
NOCTaBJIEHHON yueOHOM 3aaueii;

- BJIAACTb CUCTEMOH 3HAHUU O
METOJaX  HAy4yHOro  II0O3HaHUs
SBJIEHUN TIPUPOJIBI, UCIIOJIb3YEMBIX
B ©CTECTBEHHBIX HayKax U
YMEHUAMH NMPUMEHSTHh 3TH 3HAHUS
IIPU DKCIIEPUMEHTAIIBHOM HCCIIEN0
BaHUM BELIECTB U JUI1 OOBSCHEHUS
XUMHUYECKHUX SBJICHUH, HMEIOIIMNX
MECTO B IPUPOJE IPAKTUYECKOU
JEATEIIBHOCTH  4Y€JIOBEeKa U B
MIOBCEIHEBHOM JKN3HY;

-BJIQJICHUE TPOBOJUTH PAacCyeThl II0
XUMUYECKUM bopmynam u
YPaBHEHHUSAM XUMHUYECKUX PEaKLUi ¢
UCIOJIb30BaHUEM bu3nuyeckux
BEJIMYMH, XapaKTEPHU3YIOIIUX BeIle
CTBa C KOJMYECTBEHHOW CTOPOHBI:
Maccel, o0ObemMa  (HOpMaJIbHBIC
yCIIOBUS) ras3os, KOJINYECTBA
BELIECTBA; UCIIOJIb30BaTh CUCTEMHbBIE
XMUMHUYECKHE 3HAaHUS s NPUHITHA
peleHi B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX c
BEIIECTBAMH U UX IPUMEHEHUEM;
-IEMOHCTpALMsl yYMEHUS CaMOCTOS
TEJIbHO TUIAHUPOBATh U TPOBOAMTH
XUMHUYECKHH 9KCIEPUMEHT
(moiay4yeHHMe M U3y4YEHUE CBOMCTB
HEOPraHUYECKUX U OPraHM4eCcKHX
BEIIECTB, KAueCTBEHHbIE pPEAKIHUU
YTJIEBOIOPOAOB Pa3IMUHBIX KJIACCOB
u KHUCJIOPOACOAEpKAILUX
OpPraHMYECKUX BEIIECTB, pEIICHUE
SKCHEPUMEHTANbHBIX  3aJad [0
pacrno3HaBaHUI HEOPraHUYECKUX U
OpraHUYEeCcKuX BEILIECTB) C
coOJII0/ICHUEeM TpaBWII OE30MaCHOTO
oOpaleHuss C  BelIeCTBAaMM U
1a00paTOPHBIM 000pyI0BaHUEM,
¢dbopMynMpoBaTh €M HCCIIEA0BA
HUS, MPENOCTaBIATh B Pa3IMYHON
¢dbopme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBaTh M OLEHUBATh MX
JIOCTOBEPHOCTB;

-JIEMOHCTpALUsi YMEHHUS OCYILECT
BJISTh LIEJICHANPABICHHBIH TOUCK
XMUMUYECKOH UHpOpMaLUU B
pa3NUYHBIX UCTOYHUKAX (HaydHas W
yueOHO-Hay4yHasl JUTeparypa, cpel
CTBa MaccoBOM HH(pOpMalUHU, CETh
WnTepHer u apyrue), KPUTHYECKU
aHAJIM3UPOBATh XUMHYECKYIO
uHpopMaluio, nepepadbaTeiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJIEHHOW yueOHOM 3a1auei;
-BJIaJIECHUE CUCTEMOW 3HAaHUU O
MeToAax HAy4YHOT'O MO3HAHUSA
SBJICHUH TPUPOIBI, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX U YMEHHUSIMHU
NPUMEHSATh 3TU 3HAHUSA TMpPHU DKCIIe
PUMEHTAIBHOM UCCIIeI0BaHUU
BEIIECTB M I OOBACHEHHS XUMHU
YEeCKHX SBJICHHUH, MMEIOLINX MECTO B
MIPUPOJE NMPAKTUYECKOU NEATEIBHOC
TH 4YEJIOBEKAa M B IIOBCEAHEBHOMU
KHU3HU




-copMHUpOBATH TPEACTABICHUS: O
XUMHUYECKOU COCTAaBJIAIONIEH
€CTECTBCHHOHAYYHOM KapTHUHBI
MHpa, POJIM XUMHUU B TO3HAHUU
SIBJICHHMM TPHUPOABI, B (HOpMHpPOBA
HAW MBIIICHUS MW KYJbTYpBI
JUYHOCTH, €€ (YHKIIMOHAIBHOU
TPAMOTHOCTH, HEOOXOIUMOM st
pEeIICHUsT TMPAaKTHYECKUX 3a71ad H
9KOJIOTUYECKH 000CHOBaHHOTO
OTHOIIICHUS K CBOEMY 3JI0POBBIO U
MPHUPOIHOH cpefie;

- yMeThb coOJroaaTh IpaBuja
9KOJIOTUYECKH  IIeJIeCO00pa3HOro
MOBEJICHUsI B OBITY W TPYyIOBOH
JIESATEILHOCTH B LIETISAX COXPAHCHUS
CBOETO 3JIOPOBBS U OKpYXKaromen
OPUPOJHON  Cpelbl; YYHUTHIBATH
OTIaCHOCTh BO3JICHCTBHUS Ha YKUBBIC

OpraHU3MBI OTIPEEIICHHBIX
BEIIECTB, IMOHHUMAst CMBICTI
[IoKa3areis MpeaCIIbHON
JIOITyCTUMOM KOHIICHTPALIHH;

YMETh MIPOTHO3UPOBATH,

aHAIM3UpPOBaTh U OIEHUBATH C
[MO3ULIMA DKOJIOTMYECKON Oe3oriac
HOCTH TIOCJICACTBUS OBITOBOM U
MIPOU3BOACTBEHHON JI€SITEIBLHOCTH
YeJI0BEeKa, CBSI3aHHOM c
nepepaboTKON BEIECTB; HCIIOIb30
BaTh IIOJyYCHHbIC 3HAHUA s
NPUHATUS TPaAMOTHBIX PEIICHUH
npo0JieM B CUTYaIUsiX, CBSI3aHHBIX
C XUMHEH;

-YyMETb  OCO3HAaBaTh  OIACHOCTh
BO3JICUCTBUSl Ha JKUBBIE OPraHU3
Mbl  OINpPEACIICHHBIX  BEIIECTB,
MMOHUMAas CMBICIT MMOKa3aTelnst
IIPEACIBHON JOIYCTUMON KOHILIEH
Tpauuu, U MOSICHATh Ha IPUMEPAX
CrocoObl YMEHBINIEHUST U TPEAOT
BpalleHUs] UX BPEIHOTO BO3JEHCT
BUSI HA OPTaHU3M YEJIOBEKa

-IPOM3BOAUTH  00E€3BpEKMBaHHE
OTAETBHBIX BHJOB MEIUIMHCKUX
OTXO/IOB, 00paboTKy
HIOBEPXHOCTEH, 3arpsi3HEHHBIX
OMONIOTMYECKUMH KUAKOCTSIMHU
-IIpaBuIIa Je3WH(EKINH u
NPEACTEPUITN3AIMOHHON  OYHUCTKH
METUIIMHCKUX M3JISITUH

-c(hOpMHPOBAHHOCTH MpeACTaBIIe
HUSA: 0 XUMHYECKOHN COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOU KapTHUHBI

MHpa, pPOJIM XHMHHM B TO3HAHUU
SIBJIGHUW TIPUPO/JIBI, B HOPMUPOBAHHUU
MBIIIJICHUSI U KYJIbTYPbl JUYHOCTH,
ee (YHKIUMOHAIBHOM TPaMOTHOCTH,

HE00X0 MO IS perieHus
MPAKTHYECKHUX 3aja4 U
DKOJIOTHYECKHU 000CHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHON cpeie;

-JIEMOHCTpAIsl YMEHHUS COOJII0IaTh
MpaBUjia IKOJOTHYECKU IIeIecooopa
3HOTO TIOBEJIEHUS B OBITY W
TPYAOBOM JIEITEIBHOCTH B ILENIAX
COXPAaHEHHUS CBOETO 3JI0POBbS H
OKpYXKarollle IPUPOJHOU  Cpenbl;
YUYHUTBIBATh OMACHOCTb BO3ICHCTBUSA
Ha KUBBIE OpPraHU3Mbl ONpPEACIICH
HbIX BENIECTB, IIOHUMAsi CMBICI
MoKazaTesst npeaeabHON
JIOITyCTUMOM KOHIIEHTPAIIUH;
-IEMOHCTpalsl YMEHHUS TIPOTHO3UPO
BaTh, aHAJIU3UPOBATh U OIEHUBATH C
MO3MIIMKA  3KOJIOTHYECKoi Oe3orac
HOCTH TIOCIICJICTBUSI OBITOBOM H
MPOU3BOJCTBEHHON  JIEATEIbHOCTH
YeJI0BeKa, CBSI3aHHOM c
nepepaboTKON BEIIEeCTB; HCIOJIB30
BaTb MOJYYEHHbIE 3HAHUSA I
NPUHATUA  TPAMOTHBIX  PELICHHI
Mpo0JieM B CUTYyaIHsIX, CBA3aHHBIX C
XUMHUEH;

-JIEMOHCTpaLdsl YMEHUS OCO3HABaTh
OIMACHOCTh BO3JICMCTBUSI Ha >KUBBIE
OpraHus MBI OIIPEIEIEHHBIX
BEIIECTB, TMOHHUMAas CMBICI II0Ka3a
Telsd  NPENeIbHOM  JOIyCTUMOM
KOHIUEH Tpauuh, U TMOACHATH Ha
puMepax CrHocoObl YMEHBIICHHS U
NPEeIOT BpallEHUsT HUX BPEIHOIO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA

-IEMOHCTpAIMs YMEHHS TPOH3BO
TUTh 00€3BPEKMBAHUE OT/ICIBHBIX
BUJOB  MEIUIIMHCKHX  OTXOJIOB,
00paboTKy MOBEPXHOCTEH, 3arpsizHe
HBIX OMOJIOTHYECKUMH JKUKOCTAMU
-BJIQJICHUE TIPAaBUJIAMHU Je3UH(DEKIUH
U TMPEICTCPUIN3AUOHHON OYHCTKU
MEJIMIIMHCKUX U3JICITUi




