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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
OVIIL.04. XUMMUSA

1.1. Ob6sacTh NPpUMeEHEHHUs TPOTPAMMBI
Pabouas mporpamma yueOHOro MpeaMeTa SBISETCS YacThIO IMPOTPaMMbl TMOATOTOBKHU
CIELHMAINCTOB CpeiHero 38eHa B coorBeTcTBUM ¢ PI'OC cpennero obmero oopasosanusi u PI'OC
no crnenuanbHOcTH (crienuanbHOCTAM) CIIO 26.02.05 DkcruryaTaiys CyI0BBIX SHEPTETHUECKUX
YCTaHOBOK.
1.2. Mecro y4eOHOro mpeaMera B CTPYKType NPOrpaMMbl NMOATOTOBKH CHENHAJIHUCTOB
CpeHero 3BeHa: TUCIMIUIMHA BXOJUT B 00mIeoOpa3oBaTeNbHasl MOATOTOBKA 00s3aTeNbHbIC
y4eOHbIE TPEIMETHI.
1.3. Ieau u 3aga4u yueOHOro npeamMera — TpeGOBaHuUs K pe3yJbTaTaM OCBOCHHS Y4eOHOIO
npeaMmera
@opMUpPOBAHUE Yy CTYJIEHTOB IPEACTABIECHUS O XHUMHYECKOW COCTaBJSAIOUIECH
€CTEeCTBEHHO-HAYYHOW KapTHHBI MUPa KaK OCHOBBI MPUHSATHS PEUICHUH B )KU3HEHHBIX U
NPOU3BOJICTBEHHBIX CUTyallUsIX, OTBETCTBEHHOTO IIOBEJIEHUS B IPUPOJHON cpere.
3agaum yyeOHOro mpeamera:
1) chopmupoBaTh NOHUMAHUE 3aKOHOMEPHOCTEH  MPOTEKAHUS  XUMHUYECKUX
IIPOLECCOB U ABJICHUN B OKPYKAIOIIEH Cpeae, NEeJOCTHON HAyYHOU KapTUHBI MUDPA,
B3aMMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (POPMYJIBI HEOPTAHMYECKHMX U OPraHUYECKHUX
BEIIECTB, YPaBHEHUS XUMHUYECKMX  peakuui, oOBACHATH MX  CMBbICI,
UHTEpNPETUPOBATh PE3yJIbTAaThl XUMUYECKUX IKCIEPUMEHTOB,

3) chopmupoBath HaBBIKH IpOBEACHUS npocTermux XUMHYECKUX

HKCIIEPUMEHTAJbHBIX HCCIEJOBaHUM ¢ coOJitoJleHueM npaBuil 0€30MacHOro
oOpamieHus ¢ BEUeCTBAMHU M J1a0OPaTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHS UCIOJH30BaTh HHPOPMALHNI0O XHUMHUYECKOTO0 XapakTepa u3
Pa3JIUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUS NPOTHO3UPOBATH IOCIEIACTBUS CBOCH IEATEIBHOCTH H
XUMHYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOIECCOB;

6) chopMupoBaTh MOHUMaHUE 3HAYMMOCTH JOCTHIKEHUM XHUMHUUYECKOM HAyKu U
TEXHOJIOTUH 11 pa3BUTHS COLMAIBHON M MPOU3BOJACTBEHHOM cdep.

1.4. Kosiu4ecTBO 4acoB HA OCBOEHHE NMPOrpaMMbl y4eOHOr0 nmpeaMera:

Ounasn popma odyuenusn
MaKkCcHMalbHOW yueOHOU Harpy3ku oOydatromerocst 36 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ay TUTOPHOM yueOHOI Harpy3Kku o0ydaromerocst 36 4acos;
CaMOCTOSITENbHOM paboThl 00yyaromerocs 0 yacos.

Kox n [Inanupyemble pe3yabTaThl OCBOEHUS AUCIUTIINHBI
HAauMEHOBaHUE oOrurue JTUCLUILINHAPHbBIE
bopMUpyeEMBIX
KOMIETEHIU U

0K.01. BriOupats | B yacTu TpynoBoro - BJIAJETh CHUCTEMOM XUMHUYECKHUX
CIOoCcOoObl pelIeHUs | BOCIUTAHUA: 3HAHUH, KOTOpas BKJIIOYAET
3aja4 - TOTOBHOCTH K Tpy.y, OCHOBOIIOJIararoIme HOHSITHSA
npohecCHOHAIBLHON | OCO3HAHHUE IIEHHOCTH (XuMHu9eCKui 3JIEMEHT, aToM
NESITEIbHOCTH MacTepcTBa, TPY0I00HE; 9JIEKTPOHHAs 000JI0UKa aroma, s-,p-,
NPUMEHUTEIbHO K |- TOTOBHOCTh K aKTHUBHOM | d-3JIEKTpOHHBIE OpOUTAIM aTOMOB,
pa3Iu4YHbIM JESATEIBHOCTH UOH,  MOJIEKYJa,  BaJEHTHOCTb,
KOHTEKCTaM TEXHOJOTUYECKON U | BIEKTPOOTPHUIATEILHOCTh, CTEIEHb

COLIMAJILHOW HAIIPaBICHHOCTH, | OKUCIICHMs,  XMMHYECKasi  CBs3b,
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CHOCOOHOCTh MHUIIMHPOBATH,

MOJIb, MOJISIDHAsi Macca, MOJISIPHBIN

IIJIAHUPOBATH u | 00BEM, YTJIEPOIHBIN CKEJIET,
CaMOCTOSITENIFHO ~ BBINIOJIHATH | (YHKUIMOHANbHAS TPYyIIa, pajuKal,
TaKylo JesITeIIbHOCTD; U30Mepus, H30MEpBHlI,
- MHTEpeC K pa3IM4HbIM | TOMOJIOTMYECKUN psiZl, TOMOJIOTH,
chepam  1poheCCHOHATBHOM | YIIIEBOAOPOIbL, KHUCIIOPOJI- u
JIeATEIIbHOCTH, a30TCOJEpIKAIINE COCIMHEHMUS,
Osananenue OHMOJIOrMYEeCKH aKTHBHBIC BEIIECTBA
YHHBEPCAJIbHBIMH (yrneBoJbl, )KHUPHI, OEIKH), MOHOMED,
Y4eOHbIMH NOJIUMEpP,  CTPYKTYPHOE  3BEHO,
MO3HABATEJIbHbIMH BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS,
NeHCTBUAMM: KpUCTAJUIMYECKasi pElIeTKa, THIIbI
a) 0a3oBble JIOTHYeCKHE | XUMUYECKUX peakuui
NeHCTBHSA: (OKHCITUTENBHO-

- CaMOCTOSTEJIBHO | BOCCTAHOBUTEIIBHBIE, 9K30- U
dbopMynupoBaTh U | BHIOTEPMHUYECKHUE, peakuuu
aKTyaJIn3UpoOBaTh MpoOJeMy, | HOHHOTO oOMmeHa), pacTBop,
paccMaTpuBarh €e | DJIEKTPOJINTHI, HERJIEKTPOJIUTHI,
BCECTOPOHHE; 3JEKTPOJIUTUYECKOE  JIUCCOLMALUS,
- YCTaHABJIMBATh | OKUCIIUTEID, BOCCTAHOBUTEb,
CYIIECTBEHHBIM MpPU3HAK WJIM | CKOPOCTh XUMHUYECKOH peakluH,
OCHOBaHUE JJIi CpPaBHEHMs], | XHMUYECKOE PaBHOBECUE), TEOPUU U
KJ1accupuKaluu U | 3aKOHBI  (Teopuss  XMMHYECKOTO
00001IeHNS; CTPOCHHUSI OPraHWYECKUX BELIECTB
- ONpeNENATh uenu | A.M. bytneposa, TEOpUs
JIeATEIIbHOCTH, 3a/1aBaTh | AMEKTPOJIUTUYECKUI JIMCCOLMALINY,
napamMeTpbl ¥ KPUTEPUM HUX | IEPUOANYECKUI 3aKOH JN.
JIOCTHKEHUS; MenjgeneeBa, 3aKOH COXpaHEHUS
- BBISIBIISITH 3aKOHOMEPHOCTHU U | MAacchl), 3aKOHOMEPHOCTH,
MIPOTUBOPEUHS B | CHMBOJIMYECKUNA  SI3BIK  XUMMH,
paccMaTpUBAeMbIX SBJICHUAX; | (AKTOJOTMUECKHE  CBEIEHHUA O
- BHOCUTb KOPPEKTHUBBI B | CBOICTBaX, COCTaBe, IOJYYEHUU U
JESTENBHOCTD, OLIEHUBATh | 6€30MacHOM MCIIOJIb30BaHUU
COOTBETCTBHUE pe3yNbTaTOB | BAXKHEHIINX  HEOPraHWYEeCKUX U
LEeNsM, OLIEHUBaTb  PHUCKHU | OPFaHMYECKUX BEIIECTB B OBITY H
IIOCJIE/ICTBUM J1€ATEIIBHOCTH; MPaKTUYECKON NeSITeIbHOCTH
- pa3BUBaTh  KPEATHBHOE | YEIIOBEKA;

MBIIUIEHUE TPU  PEHICHUU | - YMETh BBIABIATH XapaKTEepHbIE
KU3HEHHBIX Tpo0IeM IIPU3HAKU U B3aUMOCBSI3b H3YUEHHBIX
0) 6azoBbIe MOHSTHH, IPUMEHATD
HCC/Ie10BATeIbCKHE COOTBETCTBYIOILIEE IOHATHUE IIpU
aelcTBHUA: ONMCAHUM CTPOEHUSI U  CBOICTB
- BJIQJIeTh HABBIKAMHM y4e€OHO- | HEOPraHWYECKMX U OpraHUYecKuX
HCCIIEI0BATENBCKON U | BEUIECTB W HMX MpeBpallleHui;
IIPOEKTHOMN JESTENIBHOCTH, | BBISBIATH B3aUMOCBSI3b XMMHYECKHUX
HaBbIKaMU paspenieHus | 3HaHUH C MOHSATUSMHA u
npobiuewm; MIPEICTaBICHUSIMU JIPYTUX
- BBISIBIIATH MPUYUHHO- | €CTECTBEHHOHAYUYHBIX IPEIMETOB;
CJIEICTBEHHbBIE CBS3U u|- YMETb HCII0JIb30BATh
aKTyaJu3UpOBaTh 3aj1avy, | HAMUMEHOBAHUS XUMHYECKHUX
BBIIBUTAaTh  TUIIOTE3y €€ | COEAMHEHUN MEXIYHApOIHOTO
pelieHusl, HaXOJMTh | COK3a TEOPETUYECKOU U MPUKJIIATHON
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apryMeHThI JUTS
JIOKa3aTelIbCTBA CBOHUX
YTBEPKJICHH, 3a/1aBaTh
rapaMmeTpbl Hu KpUTEPUH
peLIeHHUS;

-aHAJIM3UPOBATh IOJYYCHHbIC
B XOJI€ PpEUIeHUud 3aJa4yu
pe3yJIbTaThl, KPUTHYECKU

OILICHHUBATh UX I[OCTOBCpHOCTB,
MIPOTHO3UPOBATh U3MCHCHHE B
HOBBIX YCHOBI/ISIX;

-yMeTh TIEPEHOCHUTHh 3HAHHUS B
MO3HABATEBHYIO 51
MIPaKTUYECKYIO obyacTu
KUBHCACATCIIBHOCTH,

-yMeTb HHTETPUPOBATh 3HAHMS
nu3 pa3HI)IX HpCIIMeTHI)IX
o0OJacTei;

-BBIIBUTaTb  HOBBIE  HJEH,
HpCIIJIaFaTB OpI/II‘I/IHaJIBHI)IC
MOAXObI U PEIICHHS;
-CIIOCOOHOCTE UX
HCIIOJIL30BaHHUA B
MMO3HaBaTECILHOU 1
COITMATbHOM MPAKTHKE

XUMUHA U TpUBHAIbHBIE Ha3BaHUs
BOKHEHIINX  BEHIeCTB  (ITHIIEH,
aleTHUJIEH, [JIMLEPHH, denon,
dbopManbaeru, yKCycHas KHCIOTa,
[JIMUMH, YrapHbIA ras, YrJIeKHCIbIA
ra3, amMMHUaK, TalleHas W3BECTb,
Herami€Hasi U3BeCTb, IUThEBAs COJA U
JIPYTUX),  COCTaBIATH  (POPMYIIBI
HEOPraHUYeCKUX U OPraHUYECKUX
BEILLECTB, YPAaBHEHUS XUMHUYECKHUX
peakuui, OOBICHITH WX CMBICI;
NOATBEPKIATh XapaKTEpHbIE
XMMHYECKHE  CBOWCTBA  BELIECTB
COOTBETCTBYIOIIMMHU
SKCHEpUMEHTaMU W 3aluCsMU
YpPaBHCHUN XUMUUYECKUX PEAKIINI:
-YMETh YCTaHABJIMBATh
MPUHAJICKHOCTh M3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX
BELIECTB K OIIPEJIEIICHHBIM KJIaccaM U
rpyImnmam COEIMHEHU,
XapakTEepU30BaTb HX COCTaB U
BA)KHEWILME CBOWCTBA; OMNPEIECIAThH
BU/IbI XUMHUYECKUX CBs3EH
(xoBasileHTHaA, MOHHas,
MeTaJIINYecKasi, BOAOPOJIHAs), TUIIbI
KPUCTAJUIMYECKUX pELIeTOK
BEILECTB; KJ1acCU(UIUPOBAThH
XUMHUYECKON pPEeaKlnu;

- c(hopMupoBaTh MpPEICTaBICHUS: O
XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAY4YHOU KapTUHBI
MUpa, POJM XHMHUHM B TO3HAHUU
SBJICHUM TIPUPOIBI, (POPMUPOBAHUU
MBIIIEHUS U KYJbTYpbl JUYHOCTH,
e€ (yHKIMOHAIBHOW TPaMOTHOCTH,

HEo0X0 1Mo TUIS peLeHus
MPaKTUYECKUX 3a1a4y u
9KOJIOTMYECKH 000CHOBAaHHOTO

OTHOLIEHUS K CBOEMY 3I0POBBIO U
IIPUPOHOMU Cpelie;

- YMCTb IMPOBOAUTH PaCUCThI 110

XUMHYECKUM dbopmynam u
YPaBHEHUSM XUMHUYECKUX PEAKITUH C
HCIIOJIb30BaHUEM buznuecKux
BEJIMYHH, XapaKTePU3YIOITIX
BeleCTBa c KOJIMYECTBEHHOM
CTOPOHBI: MaccCHl, o0beMa
(HOpMallbHBIE  YCIIOBHUSI)  Ta3oB,
KOJIMYECTBO BEIIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE

XUMHYCCKUC 3HAHHWA JId IPHUHATHUA




peH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusXx, CBsI3aHHBIX C
BCIICCTBAMM U UX MPHUMCHCHUCM

OK 02.
Hcnonb3oBars
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
HUHTEPIPETAIIH
nHpopManuu u
MH(pOPMAaILOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JeSATeIbHOCTH

B odJacTn IEeHHOCTH
HAY4YHOTI'0 MO3HAHUSL:
-cOpMHUPOBAHHOCTH
MHUPOBO33pPEHUS],
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHE
00IIECTBCHHOM
OCHOBAaHHOTO Ha  JHajore
KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MUDE;
-COBEPIICHCTBOBAHUE
SI3BIKOBOM M YHUTATEIBbCKOM
KyJbTypbl ~ Kak  CpeACTBa
B3aUMOJICUCTBHUSA MEXITY
JIIOIbMU U TO3HAHUS MUPA;
-OCO3HAHHE LIEHHOCTH
Hay4YHOU JIeSITEILHOCTH,
FOTOBHOCTH OCYIIECTBIISITh
MIPOEKTHYIO Hu
HCCJIEI0BATENBCKYIO
JeATEIbHOCTh UHANBUYAJIbHO
U B TPYIIIE;

OBJajeHune
YHHBEPCAJbHbIMH
Y4eOHBbIMH
MO3HABATEJIbHBIMH
JeliCTBHSIMH:

B) pa0oThbl ¢ uHopManueii:
-BJIAJICTh HaBBIKAMH
MoNydeHus HWHGOpMalUU U3
WCTOYHHKOB PAa3HbIX THUIIOB,

YPOBHIO
HayKH U
MPAKTUKH,

CaMOCTOATCIIbHO
OCYHECCTBJIATH IMOUCK, aHAJIU3,
CHUCTEMATHU3alluIo u

MHTEpIIpeTalio UHpOpMauu
pasNUYHBIX BHJIOB U (opMm

IIPEJCTAaBICHHUS;
-CO3/1aBaTh TEKCTBI B
pa3auuHbIX  ¢dopMaTax  C
y4€TOM Ha3HAYCHUS
uHpopManuu W IEIEBOH
ayJIuTOpUH, BbIOUpast
ONTHMAJIbHYIO bopmy
IIPEJICTaBICHUS U
BU3YaJIN3aliy;

-OLIEHUBAThb  JIOCTOBEPHOCTb,

JETUTUMHOCTh  MHGOpMaIuH,

-YMETh IIJIAHUPOBATH W BBIIIOJIHATH

XUMHYECKHUI JKCIIEPUMEHT
(npeBpaieHue OpraHUYEeCKUX
BEIIECTB npu HarpeBaHuy,

MOJTyYECHHUE STUJICHA U U3YUYEHHE €ro
CBOWCTB, KAYECTBEHHbBIM PEAKIIMU Ha

aNbJICTUIBl, KpaxMmal, YKCYCHYIO
KHUCIIOTY; JIeHATypamus OCIKOB MpU
HArpeBaHWU, LBETHBIC  PEaKIHU
0ETIKOB; MIPOBOJIUTH peaxiuu

MOHHOTO OOMEHA, OTIPENICIATh CPEIy
BOJIHBIX PAacTBOPOB, Ka4deCTBEHHBIN
peaknuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-MOHBI, HA KATHOH aMMOHHUS;
pemarh 3KCIepUMEHTAILHBIC 33a]]auu
o TeMaM «Merannbpy 51
«HemeTamib») B COOTBETCTBUU C
IpaBWJIaMU TEXHUKU 0€30IaCHOCTH
npyu OOpallleHHI0 C BEIIECTBAMH U
1a00paTOPHBIM 000pyI0BaHUEM;
NPECTaBIIATh pe3yJIbTaThI
XUMHYECKOTO IKCIEpUMEHTa (Gopme
3arncu ypaBHCHHI
COOTBETCTBYIOIIMX  PEaKUUA U
(GopMyIHpPOBATh BBHIBOJIBI HA OCHOBE
3THX PE3yJIbTaTOB;

-yMETb aHAJIU3UPOBATh XUMUYECKYIO
nH(popMallMI0, TOJyYaeMyl W3
pa3HBIX ~ HMCTOYHUKOB  (CpencTB
MacCOBOM nH(popmanuu, CeTh
WnTepHer u npyrue);

-BJIaJIETh  OCHOBHBIMH  METOJIaMHU
HAyYHOTO TIO3HAHUS BEIIECTB U
XUMHYECKHX SIBIICHUH (HaOII0AeHHE,

U3MEpeHHeE, IKCTIEPUMEHT,
MO/JIETUPOBaHKE);

-yMETb MPOBOJUTH PACYETHI IO
XUMUYECKHM dopmynam u
YPaBHEHUSIM XUMUYECKUX PEAKIUH C
UCIIOJIb30BaHUEM bu3nueckux
BEJINYNH, XapaKTepU3YIOIIUX
BEIIIECTBA C KOJMYECTBAMU CTOPOHBI:
Maccel, o0bemMa  (HOpMajibHbIE
yCIIOBHS) ras3os, KOJINYECTBO

BeIIeCTBA; NCIIOIB30BaTh CHCTEMHBIHN
XUMHYECKHUE 3HAHUS Ul NPUHATHUSA
peH_IeHI/Iﬁ B KOHerTHBIX JKN3HCHHBIX
CUTyalHsIX, CBSI3aHHBIX c
BeIIIECTBAMHU U UX HpI/IMeHeHI/IeM
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€C COOTBCTCTBUC MPABOBBIM U
MOpPaJIbHO-3TUYCCKUM

HOpMaM;
-HCII0JIb30BATh CpeacTBa
UH(POPMALIMOHHBIX "
KOMMYHHKAIIHOHHBIX
TEXHOJIOTMM B pELICHUU
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX 3aJa4 ¢
coOntofeHreM  TpeOoBaHMI
SPrOHOMUKH, TEXHUKHU
0e301IacHOCTH, TUTYCHBI,
pecypcocOepekeHusl,
IPAaBOBBIX M STUYECKUX HOPM,
HOpM uH(MOPMaLMOHHON
0e301acHOCTH;

-BIIA/IETh HaBBIKAMU
pacrlo3HaBaHHUs W 3allUTHI
uH(popMaluy,
UH(pOpMaAITMOHHOM

0e30IaCHOCTH JIMYHOCTH;

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATh
1 paboTaTh B
KOJUIEKTUBE U
KOMaH1e

-F'OTOBHOCTb K CaMOpPa3BUTHUIO,

CaMOCTOSITEIIbBHOCTH u
CaMOOIIPEIEIIEHHUIO;
-OBJIaJICHUE HaBbIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
NPOEKTHBIN H  COUHUATBHOU
JIeSATEeIbHOCTH;

OBananenue
YHHBEpPCAJbHbIMH
KOMMYHUKATHBHBIMHU
AeCTBUSAMMU:

0) CoBmecTHan
AeATeJIbHOCTD:

-[IOHUMaTh U HCIOJb30BaTh
IIPEUMYIIECTBO KOMaHIHON H
UHAUBUAYAIbHON paboOThI;
-IPUHUMATh 1€ COBMECTHON
JeSITeJIbHOCTH,
OpraHU30BBIBATH u
KOOPJMHUPOBATh JIEUCTBUS 11O
€€ JOCTH)KCHMIO: COCTaBIISATh
IIJIaH JEUCTBHM, PACIPEIEIIATh
poaM C  y4eTOM MHEHHS
YYaCTHUKOB, o0cyXJ1aTh
pE3yJIbTaThI COBMECTHOM
paboThI;

-KOOPIMHUPOBATH u
BBITIOJHATH paboTy B yCIIOBUSIX
pEAIBHOTO, BHUPTYAJIBHOIO H

-YMCTh IIJIAHUPOBATHL W BBIIIOJHATH

XUMHUYECKHUH IKCIIEPUMEHT
(npeBpaileHue OpraHNYeCcKHUX
BEILIECTB npu HarpeBaHuH,

IMOJIYy4YCHHEC 3THUJICHA U U3YYCHHEC €TI0
CBOﬁCTB, Ka4yeCTBCHHBIN p€aKuuru Ha

aNnbACTUIbI, KpaxMmall, YKCYyCHYIO
KUCIIOTY; JIeHaTypalus OelIKoB NpHU
HarpeBaHUM, ILBETHBIC  PEAKLUHU
0€NKOB; MIPOBOJUTH peakuuu

WOHHOTO O0OMEHa, ONPEACIATh CPeay
BOJIHBIX PAacTBOPOB, KadeCTBEHHBIN
peakuuu Ha cynb(ar-, kKapOoHaT- U
XJIOPU/I-MOHBI, Ha KATHOH aMMOHHUS;
pelaTh 3KCrepuMeHTaIbHbIE 3a7jaui
1o TeMaM «Metannbpy 51
«Hemeramib») B COOTBETCTBUU C
MpaBWJIaMd TEXHUKU O€30MacHOCTU
npu oOpallleHHI0 C BEIIeCTBaMH U
1a00paTOPHBIM 000py0BaHUEM;
HpPEeACTaBIATh pe3yJbTaThI
XUMHUYECKOTO JKCIepUMEHTa (popme
3armcu ypaBHEHUI
COOTBETCTBYIOIINX peakuuii u
(opMyIHpOBaTh BBHIBOJIBI HA OCHOBE
3THX PE3yJIbTaTOB;




KOMOWHUPOBAaHHOTO

B3aMOJCHCTBUS;
-OCYIIECTBJISITh  MO3UTHBHOE
CTpaTeTuYecKoe IOBEICHHE B
paBJ'II/I'-IHbIX CI/ITyaI_[I/ISIX,
MPOSIBJIATE  TBOPYECTBO U
BOOOpaKeHUe, OBITh
WHULMATUBHBIM
OBJagenue
YHHBEpPCAJIbHbIMH
peryasiTHBHbIMH
JeHCTBUSIMH:

I) NpUHATHE ce0s M JAPYrux
JIoen:

-IPUHUMATH MOTHBBI u
apryMEHTHI JPYTUX JIIOJEH TPU
aHanmm3e pe3yIbTaToB
JeSITeTTbHOCTH;

-IpU3HAaBaTh CBOE TIPAaBO M
IIpaBO JIpYyrux JIIOJEH Ha
OIIINOKH;

-pa3BHUBATh CIIOCOOHOCTH
MOJHUMATh MHUpP C TIO3HMIUU

JIPYTOTO 4YelIOBEKa;

OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKpYKaroIllen CpeIbl,
pecypcocOepeKeHHtIo,
MPUMEHSITh 3HAHUS
00 M3MEHEHUN
KJIMMAaTa, MPUHIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3pHEKTUBHO
JIECTBOBAThH B
Ype3BBIYAITHBIX
CUTYaIUSIX

B o0uaacTH 3K0J10rHYECKOro
BOCIIUTAHUSA

-chopmMupOBaHHOCTH
9KOJIOTUYECKOU KYJIbTYpBHlI,
MMOHUMaHHE BITUSTHUS
COIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB  HA  COCTOSIHUE
MIPUPOIAHOMN COLMAJIbHOU
cpensl, OCO3HaHUe
rI100amTBHOTO XapakTepa
HKOJIOTMYECKUX MPOoOiIeM;
-TUTAaHUPOBAHUE u

OCYILIECTBJICHUE JCHUCTBUH B
OKPYXaIOIIEH cpeie Ha OCHOBE
3HaHUs LEeJed yCTOMYUMBOIO
pPa3BUTHS YEJIOBEUECTBA;
aKTHUBHOEC HENPUSITUE
JIEUCTBUM, MPUHOCIUIUX BpEL
OKPYXKaroIlIeH Cpeae;

-yMEHUE MPOrHO3UPOBATH
HeOIaronpusITHbIE
JKOJIOTUYECKHE IIOCICICTBHS
MPEAIPUHUMAEMBIX JIEMCTBHI,
MpeaOoTBpaIaTh UX;

-paciIupeHuc OIIbITa
JCATCIIbHOCTH 9KOJIOTHYEeCKOM
HAIPaBJICHHOCTH,

-chopMHpOBaTh TPEACTABICHUS: O
XAMUYECKOU COCTAaBIIAIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI
MUpa, POJM XHMHUHM B [O3HAHUU
SIBJICHUH MPUPO/JIbI, B POPMUPOBAHUU
MBIIJIEHUS U KYJbTYpbl JMYHOCTH,
ee (YyHKIHOHAIBHOM T'PaMOTHOCTH,

HEoO0X0IMMoM TUISL peLeHus
MPaKTUYECKUX 3aja4 u
9KOJIOTMYECKH 000CHOBAaHHOTO

OTHOILEHUS K CBOEMY 3J0POBBIO U
MPUPOIHOM CPEJE;

-YMBITh coOmroaTh npaBuia
9KOJIOTHYECKH 1eJ1eC000Pa3HOTOo
noBeieHuss B OBITY H TPYIOBOH
ACATCIIBHOCTH B LCIIAX COXPaHCHHA
CBOETrO 3J0pPOBbSl U OKpYyKarouien
NPUPOJTHON  Cpelbl;  yYWUTHIBATh
OMacHOCTh BO3JEHCTBHS Ha YKUBbIE
OpTraHWU3MBbI OIIPE/ICIIEHHBIX BEIIECTB,

OHHUMas CMBICII IIOoKa3aTeis
MpeAETbHO JIOITYCTUMOM
KOHLEHTpALUU




-OBJIQJICHUC HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHBIN ¥  COUHUAIBHOU
JIeSITEJIbHOCTH;
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bemM y4eOHOro npeaMera U BUAbl Y4eOHOH padoThl

Buj yueOHoi padoThl

O0beM yacoB

nepeom cemecmpe

O0bem 00pa3oBaTeJIbHOM NPOrpaMMbl Y4eOHOT 0 IIpeMeTa 36
BT. 4.

OCHOBHOE co/Iep:KaHue 32
B T.4.

TEOPETHYECKOE 00yUeHUE 16
MIPAKTUYECKHE 3aHITHSI

n1abopaTOpHBIC 3aHATHS 16
IIpodeccnoHabHO-OPUEHTHPOBAHHOE CoJepkaHue (COTepPsKaAHU| 2
NMPUKJIATHOTO MOYJIs1)

B T.4.

TEOopeTHYecKoe 00yUeHne 2
MIPAKTUYECKHE 3aHITHSI

IIpomedxcymounas ammecmayus 8 popme 3auema ¢ OYeHKou 8 2
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2.2. TemaTuueckuii JiaH u cogep:xkanue yueonoro npeavera OYI1.04 Xumust

HaumeHoBaHue Copep:xanue yueOHOI0 MaTepHaJia, JIaGopaTOpHbIe H MPAKTHYeCKHe Pad0ThI, CAMOCTOATEIbHASA Oo0BbeMm ®opmupyemble | YpoBeHb
pa3iaesioB U TeM paboTta odyuyaroluxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensi) 4acos KOMIIETEHIIUM | OCBOCHMS
1 2 3 4 5
OcHOBHOE coJiep>KaHue 32
Pazgen 1. OCHOBBI CTpOEHMSI BEILIECTBA 2
Tema 1.1. Ctpoenue CopneprxaHue y4eOHOr0 MaTepHuaia 2
ATOMOB XUMHYECKUX . -
SIIEMEHTOR H TIPHPOJA 1 CoBpemeHHass Monenb cTpoeHHS aToMa. CHUMBOJIHWYECKHH S3BIK XHUMHH. XHMHUYECKUAH 2 OK.01 1
XIMUUCCKOT CBSI3H 3NMEeMEeHT. DIIeKTpOoHHasA KoHpurypanus aroma. Krmaccupukanms XUMHIECKUX 3JIEMEHTOB
(s-, p-, d-aomements1). BaneHTHBIE 31eKTpPOHBI. BajxeHTHOCTh. DJEKTpOHHAs MpHpoIa
XUMHYECKON CBSA3H. DIEKTPOOTPUIIATEIILHOCTh. BUIBI XUMHUUECKO# CcBsI3U (KOBaJIEeHTHas,
MOHHAsl, MeTaJJIMYECcKasi, BOJOPOJHAsI) U cI0CO0Bl ee 0Opa3oBaHMs
IIpakTrueckue 3aHATUSA
Pemienue 3amaHuil Ha KMCNOJb30BaHUE XMUMHYECKOW CUMBOJMKM M Ha3BaHUN COEJMHEHUU MO
HOMEHKJIaType MEXIYHAPOJAHOTO CO03a TEOPETUYECKON U MPUKIAJHON XUMUU U TPUBUATBHBIX
Ha3BaHUM JJIS COCTAaBJICHUS XHUMHYCCKHX (GOPMYJ [BYXaTOMHBIX COCJAMHCHUH (OKCHUIOB,
Ccynb(GHUI0B, TUAPHUAOB U T.I.) U IPYTUX HEOPTAHUUYECCKUX COCIMHCHUN OTICIBbHBIX KJaCCOB.
[IpakTuyeckue 3amaHuWs Ha YCTAaHOBJICHHE CBSI3M MEXIYy CTPOCHHEM AaTOMOB XHMHYECKUX
SJIEMEHTOB U MEPUOIUICCKUM U3MEHCHUEM CBOMCTB XUMHUUYECKUX PIIEMEHTOB U X COCIMHCHUN
B COOTBETCTBHUH C NoJoxkeHNeM [leprnoauueckoil CHCTEMBI.
Tema 1.2. CopepxaHue y9eOHOro MaTepuala OK.01 1
Ilepuonuueckuit [IpakTuueckue 3aHATHS OK.02
3akoH u Tabnuna JI.M. | [lepuoauueckas cucrtemMa XuMudeckux snemeHToB .M. MenmeneeBa. MPU3NIECKUN CMBICT
Menpaeneena [lepuoauueckoro 3akona J.M. MenneneeBa. 3aKOHOMEPHOCTH HU3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CJOXXHBIX BEIIECTB B COOTBETCTBUH C
MOJIO)KEHUEM XHMHUUecKoro njeMeHTa B Ilepuoanueckoit cucreme. MuUpPOBO33pEeHUECKOE U
HayuyHoe 3HadeHue llepuonuueckoro 3axkona .M. Mengeneesa. Ilporunossr J1.11. Menneneena.
OTKpBITHE HOBBIX XHUMHYECKUX DJJIEMEHTOB. PelieHue NPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUK Ha XapaKkTepH3alUI0 XUMHUYECKHX 3JieMeHTOB «Mertaminueckue /
HEMEeTaJJIWYeCKue CBOWMCTBA, JJIEKTPOOTPULIATENBHOCTh XHMMHUYECKHX  JJIEMEHTOB B
COOTBETCTBHHM C WX 3JICKTPOHHBIM CTPOCHHEM W IOJOXCHHUEM B NEPHOAUYECKON cucTeMe
XuMHueckux 31emMeHToB J.M. Mengeneena»
Pazpen 2. Xumuueckue peakuuu 6
Tewma 2.1. Tunst Coneprxanne yueOHOTO MaTepHuaia 1 OK.01 1

XUMHUYCCKUX peaKL{I/Iﬁ

1 | Knaccupukanms M THIOBI XMMHUYECKHX pEaKIHH C ydacTHEM HEOPTraHWYECKUX BEIIECTB.
CocraBneHne ypaBHEHUH peakmuil COeIUHEHUsI, pa3joKeHus, 3amemenus. OO6MeHa, B T.d.
peaxunﬁ TOpE€HHUA, OKUCICHUA-BOCCTAHOBIICHUA.

ypaBHeHI/IS{ OKHCJIICHUSA-BOCCTAHOBJIICHHS. CreneHn OKHCJIICHHUS. OKuCIHUTEND u
BOCCTAHOBUTCIIb. CocraBieHue u YpPaBHHUBaHUC OKHUCJIHUTCIBHO-BOCCTAHOBHUTCIIbBHBIX
peakIuii MEeTOoIOM 3JIEKTPOHHOTO OanaHca. OKHUCINTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINU B

npupoaec, MpoM3BOJACTBCHHBIX MPONECCAX M KUBHCACATCIbHOCTH OPTaHU3MOB
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HpaKTI/I‘{eCKI/Ie 3aHATHUA

KonnyecTBeHHBIE OTHOIIEHHUS B XUMHH. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B XHUMHUH H
pacdeThl IO YpAaBHCHHAM XHUMHUUYCCKHUX peaxunﬁ. Monp Kak eJUHHIIAa KOJIHYECTBA BEIIECTBA.
MOHﬂpHaH Macca. 3aKOHBI COXpaHCEHUA MACChbl U DOHEPIUH. 3aKoH ABoraz[po. MOJ'ISIpHI:Iﬁ 00BbeM
razoB. OTHOCHTENbHAs IIOTHOCTL Ta30B. PacueTnl 1o YpaBHCHUAM XUMHUUYCCKUX peaKHI/Iﬁ C
HUCITIOJIb30BAHUCM MAcCCHhI, o0beMa (HOpMaJ’ILHLIe yCJ'IOBI/Iﬂ) ra30B, KOJIWYCCTBA BCIICCTBA

Tema 2.2.

DNeKTpOTUTHICCKAS

JIACCOLMAINS U
HOHHBIA 00OMeH

Coneprxanue yueOHOTO MaTepuaia

1 | Teopuss »dieKkTpoAUTHYECKOW aucconuanuu. WOHBI. DIEKTPOIUTH, HEIICKTPOIUTHI.
Peaknnu nonnoro ooOmena. CoctaBieHne peakIiuii HOHHOTO 0OMeHa IIyTeM COCTABIICHHS HX
MOJTHBIX W COKPAIIeHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peaknuu. 3aJaHUs Ha
COCTaBJICHHE HOHHBIX peaKlHi

JlaboparopHsie paboThI

JlabopaTopnas pabota 1. « THITBI XUMHUYECKUX PEAKIIHID).

HccrmenoBanne THITOB (IO COCTaBY M KOJIMYECTBY HCXOIHBIX U 00pa3yIOIINXCS BEIIECTB) M MPH3HAKOB
XIMHUYECKHX peaknuid. [I[poBeneHne peakiinii HOHHOTO 0OMEHa, OTIpeIeIIeHIE CPeIbl BOJHBIX PACTBOPOB.
3amaHus HAa COCTAaBICHUE MOHHBIX PeaKIUi

JlabopaTopras pabota 2. « THITBI XUMUYECKUX PEAKIIUI».

OK.01
OK.04

Pazpen 3. CtpoeHue 1 cBONCTBAa HEOPTAHUYECKUX BELIECTB

Tewma 3.1.

ConeprxaHne y4eOHOT0 MaTepuaia

OK.01
OK.02

Knaccudukarus,
HOMEHKJIATypa U
CTpOEeHHE
HEOPraHHYECKUX
BEIIECTB

1 | IIpeamer Heoprannueckoi xumun. Knaccupukanus HeopraHudeckux BemiecTs. I[IpocTeie
cinoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXXHBIX BEIIECTB (OKCHABI, THAPOKCHIEI,
KHCJIOTBI, COJH). B3amMocBsA3b HEOPraHMYECKHX BENECTB. ATpEraTHbIE COCTOSHHS
BemecTBa. Kpucrannnueckue n amopQHBIe BemecTBa. THUNBI KPUCTANIHYECKUX PEIIETOK
(aToMHas, MoJEKyJIsIpHas, WOHHAS, MeTallindeckas). 3aBUCUMOCTh (PU3MUYECKUX CBOICTB
BEIIECTBA OT THUIAa KPHUCTAJIIMYECKON pemeTKH. 3aBUCHUMOCTh XMMHYECKOHW aKTHUBHOCTHU
BEIIECTB OT BHUJA XUMHYECKOM CBSI3M MU THUIA KPUCTANIMYECKOW pemeTku. I[Ipudunsl
MHOT000pa3us BeIecTB

HpaKTI/I‘{eCKI/IC 3aHATHUA

HoMmeHnknaTypa HEOpraHMYECKHX BEIIECTB: Ha3BaHHE BEIIECTBA HMCXOAS M3 MX XHMHUYECKOH
GbopMyIBl MIIM COCTaBJIICHWE XWMHYECKOH (QOPMYNBl HCXOJS M3 Ha3BaHUS BELIECTBA IO
mexayHaponuoit (MIOITAK) wiu TpuBHanpHOW HOMEHKIATYpE.

Pemenne mnpakTHUecKMX 3aJaHUN 1O KiIacCHPUKAMH, HOMEHKJIAType W XUMHUYECKUM
¢dbopMyIaM HEOPraHMYECKHX BEHIECTB PAa3JIMUHBIX KJaccoB (yrapHbIil ra3, yrJIeKHCIBIH ras,
aMMHaK, TralieHas H3BECTb, HerameHas H3BECTb, IUTbEBas coja W JAPYTHX): Ha3blBaTh |
COCTaBIATH GOPMYJIBI XUMHUYECKHUX BEIIECTB, ONPEAEIATh IPUHAIIEKHOCTD K KiIaccy.
HcTounukn xuMudeckoil mMHPopMmanuu (CpeacTB MaccoBOW HMHpopManuu, ceTh MHTEpHET H
apyrue). [Touck mHpopManuu no Ha3BaHUIM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (opMyIaM

Tema 3.2. dusuko-
XUMHUYCCKHUC
CBOMCTBa

Copepxanne yaeOHOTO MaTepuaa

1 Metannel. O6mne Gu3ndeckne U XUMHUECKHE CBOKWCTBA MeTaIoB. CIIOCOOBI MOTydeHH.
3HadyeHHe METAJJO0B M HEMETaJUIOB B MPHPOJAE M KHU3HEACITCIHHOCTH HYEJIOBEKa H

OK.01
OK.02
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HEOPraHUYEeCKUX opranu3mMoB. Koppo3uss MeTajuioB: BHIBI KOPPO3WH, CHOCOOBI 3aIlMTHl METAJJIOB OT
BEIIECTB KOppO3uu
2 | Hemeramnpl. OOmue ¢u3uueckue ¥ XHUMHUYECKHE CBOWCTBA HEMETAJJIOB. THIUYHBEIE 1
cBoiictBa HeMmetamwioB I[V-VII rpymnn. Knaccupukauus m HOMEHKJIAaTypa COEAMHEHHH
HeMeTa1oB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE
3 | XuMuyeckue CBOMCTBA OCHOBHBIX KJIacCCOB HEOpPraHMYECKUX BellecTB (OKCUIOB, 1
TUJIPOKCHUJOB, KUCIOT, cOJIell M Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB IPOCTHIX
BEIIECTB, BOJOPOJHBIX COCAUHEHNH, BRICIIUX OKCUIOB U THAPOKCHUIOB
[IpakTHyeckue 3aHATUS
CocTtaBineHue ypaBHEHUH XUMHYECKMX peakIUH ¢ ydacTHEeM TMPOCTBIX M CIOXKHBIX
HEOPTaHUYECKHUX BEHIECTB: METAJNIOB M HEMETaJIOB; OKCHAOB METAJJOB, HEMETAaUIOB U
aM(OTepHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KUCIOT, OCHOBAHMH W aM(pOTEPHBIX I'MIPOKCUIOB;
HEOpPTaHUYECKHUX  CcoJeM, XapaKTepHU3yIOIIUX HUX  CBoicTBa. PemenHue  mpaxTHKO-
OPUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJaHUH Ha cBoicTBa. CocTaB, mModydyeHHe W Oe30macHoOe
HCIIOJIb30BaHHUE BAXKHEHIINX HEOPTaHNIECKUX BEHICCTB B OBITY M NMPAKTHYECKOH NeATEIbHOCTH
4eloBeKa
Tema 3.3. CopepxaHue y9eOHOro MaTepualia OK.01
Wnentndpukamnms JlabopaTopHbIe pabOTHI 4 OK.02
HEOPraHUIeCKHUX Jla6opatopuas paGota 3. « AneHTH()UKALUA HEOPTAHUIECKUX BELMIECTBY. 2 OK.04
BCIICCTB Pemenue skcriepuMeHTaNbHBIX 3a/1a4 10 XUMHUYECKUM CBOMCTBaM METAJJIOB U HEMETAJLJIOB, IO
pacIo3HaBAHUIO U MOJYYEHUIO COCIUHEHUI METAaNIOB M HEMETAJIJIOB.
Wnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOJb30BAHHEM UX (QU3MKO-XUMHUECCKUX
CBOMCTB, XapaKTepHBIX Ka4eCTBEHHBIX peaknuil. KadecTBeHHBIE peakuuu Ha Ccyuabdar-,
KapOOHAT- M XJOPHI-aHUOHBI, HA KATHOH aMMOHHS
JlabopaTtopHas pabota 4. «neHTuduKanus HEOPraHMIECKUX BEIIECTBY. 2
Paszpen 4. CtpoeHue v cBOWCTBA OPraHMYECKUX BELECTB 10
Tema 4.1. Conepxanne yueOHOTO MaTepHraia 1 OK.01
Knaccudukarus, 1 IlosiBneHue u pa3BUTHE OPraHMYECKON XMMHUHU KaK HayKu. [IpeagMeT opraHuueckoi Xumuu.
CTPOEHUE U MecTo U 3HaU€HHE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa XuMHUeckoe CTPOEHUE KaK MOPSAAOK COEAMHEHHS aTOMOB B MOJEKYJE COINIACHO MX BAaJEHTHOCTH.
OpPraHUYeCKUX OCHOBHBIE TOJOXEHHE TEOPHUM XHMHUYECKOTO CTPOEHHUS OpraHMYecKUX coeauHeHuil A.M.
BELIECTB ByTtnepoBa. YriepoaHBIH CKeJleT OPraHHYeCKOW MOJEKyNbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT

XUMHYECKOTO CTPOEHHS MOJIeKyJ1. VI3oMepus u H30Mepsl.

IMoustue o ¢yHkuuoHaapbHON rpymme. Pagwkan. IlpuHIUnbl Kiaccu(PUKAIMH OPraHUYCCKUX
coequHeHNH. MexayHaponHas HOMEHKJIATypa M IPHUHIUIBI HOMEHKJIATYPBl OpPTaHHYECKUX
coenuHenuil. [ToHsTHE 00 a30TCOMEPKANIMX COCAUHEHHSIX, OMOJOTHYECKH aKTUBHBIX BEIIECTBAX
(yrneBomax, kupax, OeiIKax W Ap.), BRICOKOMOJEKYJSIPHBIX COCIMHEHHSIX (MOHOMEp, MOJHMMED,
CTPYKTYPHOE 3BEHO)

HpaKTH‘ICCKHe 3aHATHUA

HomeHnknmatypa  OpraHMYeCKMX  COEAMHEHHH  OTAENBHBIX  KiIaccoB  (HACHIIICHHBIE,
HEHACBHIIICHHBIE W apOMATHYECKHE YTJIEBOAOPOXBI, CIUPTHI, (EHOJbI, albJeTUIbl, KETOHHI,
KapOoHOBBIE KHCIOTH M ap.) CocTaBieHHE NOJHBIX W COKPANIEHHBIX CTPYKTYPHBIX (OpMyI
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OpPraHUYECKHUX BEIICCTB OTACIBHBIX KJIACCOB, UCIOJB3Ys UX Ha3BAHUS 110 CUCTEMATHYCCKOW U
TPUBHAJIBHONW HOMCHKJIATYpE (3TUIICH, AallCTUIICH, TITULEepUH, GeHol, GopManbaerua, YKCycHas
Kuclota, rnunuH). PacueTel mpocteiimeidr GopMyabl OpraHUYeCKONW MOJCKYJBI, UCXOIS U3
3JIEMEHTHOro cocTtana (B %)

Tema 4.2. CBoiicTBa
OpraHUYEeCcKUx
COETMHEHN

Conepxanne yueOHOTO MaTepuaia

1 DU3NKO-XUMHUIECKHE CBOWCTBA OpraHUYCCKUX COCTMHCHU U OTACJIBHBIX KJIAaCCOB (OCO6CHHOCTI/I
KJ'IaCCI/I(l)I/IKaIII/II/I U HOMECHKJATypbl BHYTpPH KJIacca; TOMOJIOTHYECCKUIA paax u 06]].[35{ q)opMyna;
H30MEpus; (1)PI3PI'{CCKI/IC CBOﬁCTBa; XUMHUYCCKHUC CBOfICTBa; Cc10Cco0BI HOJ'Iy‘leHI/If{)Z

- IpeneNbHBIC YTIEBOMOPOAB! (aIKaHBI M IIUKJIOANKaHe). ['opeHne MeTaHa Kak OOWH H3
OCHOBHBIX HMCTOYHUKOB TeIUIAa B MPOMBINIJICHHOCTH W ObITYy. CBOWCTBa NPHUPOJHBIX
YyrJI€BOJAOPOIOB, HAXOXKIEHUE B MPUPOJE U MPUMEHEHHUE aJIKaHOB;

- HempeleNbHbIC (aJKCHBI, ATKWMHBI W AllKaJUCHBI) M ApPOMATHYCCKUE YTIICBOJOPOJIBI.
T'openue aneTuneHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO MIaMEHU AJs CBApKU U PE3KHU
METaIIOB

2 | - KucIopoacoAepKalre CoequHeHUs (CIUPTH U (HEHOIIbI, KApOOHOBBIE KHCIOTHI U 3P UPHI,
AJIbACTUABl U KCTOHBI, XUPHI, yFJ'IeBOZ[I)I) NMPpaKTUYCCKOC MPUMCHCHUC I3TUIICHTIIUKOIA,
ruiepuna, penona. [Ipumenenune Gopmaibieruna, aueTaabIernaa, YKCyCHOH KHUCIOTHI.
MplIs1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT. Motommue cBolcTBa MbLIA

OK.01
OK.02
OK.04

3 - a30TcoAcpIKAMC COCANHCHUS (aMI/IHLI U aMHUHOKHCIIOTHI, 66J'IKI/I). BLICOKOMOJ'IeKyJ'IHpHBIC
COCIUHCHUA (CI/IHTGTI/I‘IGCKI/IG n 6I/IOJ'IOFI/I‘I€CKI/I-aKTI/IBHBIe). MOHOMep, nmojaumep,
CTPYKTYPHOC 3BCHO. HOJII/IMepI/ISaI_lI/IH OTUJICHAa KaK OCHOBHOC HalpaBJICHUEC CTIOo
HCIOJb30BaHuA. | eHeTHYeckas CBA3b MCXKAY KJIaCCaMHM OPTaHHYCCKHX COG,HI/IHGHI/Iﬁ

JlaGopaTopHble pabOThI

JlabopaTtopHas pabota 5. «IIpeBpameHus OpraHM4eCcKUX BEIIECTB NIPU HATPEBAHUN».
[TonmyueHne 3TUIIEHA U U3YYEHHE €ro CBOMCTB. MoenupoBaHie MOJEKYI U XUMUYIECKUX NpeBpaIleHHH
Ha [IpUMepe 3TaHa, ITUICHA, alleTWIEeHa U JIp.

IIpakTrueckue 3aHATUS

CBoiicTBa OpraHMYECKUX COCIMHEHUH OTAEIBHBIX KJIAaCCOB (TpUBHAIbHAA M MEXJIYyHapoIHAas
HOMEHKJIATYpa, XHMHYECKHE CBOWMCTBa, CINOCOOBI MOJydYeHHS): IpelespbHble (alKaHbl |
LIMUKJIOATKaHbl), HeINpenesbHble (aJIKeHBl, AJIKHHBI W aJlKaAWeHbl) W apoMaTHYEeCKHe
YIJIeBOJOPOABI, CIIUPTH M (EHOJbI, KApOOHOBBIE KUCIOTHI M 3(QUPHI, albJeTHABl U KETOHHI,
AaMHHBI U AMHUHOKHCIOTBHI, BBICOKOMOJEKYISpHBIE COEIAMHEHHUA. 3aJaHUs Ha COCTaBJIEHHUE
YPaBHEHHI XUMHYECKMX pEaKOUi C ydacTHEM OPraHMYECKHX BEIIECTB Ha OCHOBAHHU HUX
COCTaBa U CTPOEHMSA

CocrtaBieHue cxeMm peaknuid (B TOM UHCIEe N0 NPEAJI0KEHHBIM IeNoukaM MpeBpalleHui),
XapaKTePU3YIOIUX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COEJUHEHHUI OTJEJIbHBIX KJAaCCOB,
cnocoOBl WX TMOJNYYEHUs] W Ha3BaHWE OPTAHWYECKUX COEJMHEHHH MO TPUBUAIBHOW WIIH
MEXIYHapOJAHOH CHUCTEMAaTHU4e€CKOW HOMEHKJIaType. PenieHue NpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUUYECKHX 3aJlaHUM Ha CBOMCTBA OPraHWYECKUX COCJUHEHUM OTJEJIbHBIX KJIACCOB

Tema 4.3.

Copepxanne yaeOHOTO MaTepualia

OK.01
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Wnentndukauns 1 | buooprannyeckue coenuHeHus. IlpumeHeHune u OuoJOTHYECKass pOJb YIJICBOJOB. OK.02
OpraHUYeCKUX OKHCJIeHHE YIIEBOJOB - UCTOYHHUK DHEPIUU KUBBIX opraHu3dMoB. OOJacTH NpUMEHEHUS OK.04
BEILECTB, UX amuHokucioT. [IpeBpameHus OenkoB mHumuM B opraHu3Mme. buonormueckue QyHKIUHU
3HAYEHHE U O0enkoB. buosornueckme ¢GyHKIUM >KUPOB. Poib OpraHM4eckoil XMUMHHM B pEILICHUHU
NPUMEHEHHUE B npobJsieM nuieBoi 6e30MacHOCTH
ObITOBOII 1 2 | Ponp opraHmyeckod XHMMHUH B pEUICHHH NOpoOJieM 3JHEepreTHYeckoil 0Oe30macHOCTH, B
MPON3BOJICTBEHHON pa3sBUTHM MEIHMIUHBI, CO3JaHHM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHHKOB JHEPTHHU
JESATEIBHOCTH (ampTepHATHBHBIC UCTOYHUKHU 3HEPTHH). ONMAaCHOCTh BO3ACHCTBUSA HA )KMBHIE OPTraHU3MBI
YeJI0BeKa OPTaHUYECKHUX BEMIECTB OTHEIbHBIX KiIaccoB (yrJIeBOJOPOABI, CHUPTHI, (EHOJIHI,
XJIOpOpPraHWYEeCKUEe MPOU3BOJAHBIC, ANBACTHUIBI M Jp.), CMBICI IIOKa3aTeass MpeesbHO
JONYyCTHUMOH KOHIEHTPAIUHU
JlaGopaTopHble paboThI
JlabopaTtopHas pabota 6. «meHTHPHUKAUS OPTAaHHIECKUX COCIMHEHUHW OTHAEIBHBIX KJIACCOBY
Wnentudukanus opraHMuecKMX COEAMHEHHH OTAEIbHBIX KJIACCOB (Ha MpPUMEpE ajbJeruyioB,
Kpaxmaja, YKCYCHOH KHCIOTBHI, OCJIKOB U T.N.) C MCHOJb30BaHUEM HUX (DU3MKO-XUMHYECCKUX
CBOHCTB W XapaKTEePHBIX KAa4ECTBCHHBIX peaknuid. JleHaTypanus Oejka NpU HArpCcBaHUU.
LiBeTHble peakiuun OenkoB. BO3HMKHOBEHME aHaJMTHYECKOTO CHUTHaJla CTOYKH 3PEHUS
XUMHYECKMX TIPOLECCOB IpH INPOTCKAHUHW KAYECTBEHHOH peakluu, IO03BOJSIONIEH
UICHTU(UIIMPOBATH NPEIIOKEHHBIE OpraHMYeCcKUe BellecTBa
Pazpnen 5. Kunetnueckue u TepMOJMHAMHUYECKUE 3aKOHOMEPHOCTH MPOTEKAHHS XUMUYECKUX peaKinit
CkopocTb Coneprxanne yueOHOTO MaTepHaia OK.01
XUMHICCKIX 1 | CKOpoCTh peakluHu, €€ 3aBUCUMOCTh OT Pa3jIMYHBIX (AKTOPOB: INPHPOJLI PEATHPYHOUIUX OK.02
PCaKIHH. BEIECTB, KOHICHTPALMH PEarupyonuX BEIECTB, TEMIEPATYPHl U IIOIMAAN PEaKIIHOHHON
XumMHecKoe HOBEPXHOCTH. TemnoBsle 3(Q(PEKTH XHMUYECKMX PEaKIHui. DK30- M DHIOTEPMHUYECKHE,
paBHOBecHE peaxiuy.
OOpatuMocTh peaknuil. XMMHUECKOE€ pPaBHOBECHE U €TI0 CMENIEHHE IO0J JeicTBUEM
pa3snuYHBIX (GakTOpOB (KOHIEHTpAIMs PEarcHTOB WM INPOJYKTOB PEaKLHH, AaBICHUE,
TeMmueparypa) s CO3JaHUs ONTUMaJIbHBIX YCIOBHI MPOTEKAHUS XUMHYECKUX MPOLIECCOB.
ITpunnun Jle Illatense
IIpakTrueckue 3aHATUS
Pemenne mNpakTHKO-OPMEHTHUPOBAHHBIX 3aJaHMM Ha aHaIW3 (QaKTOpOB, BIHSIONIMX Ha
N3MEHEHNE CKOPOCTH XMMHUYECKON peaknuy, B T.4. C MO3UIUH 3KOJIOTHIECKH [1eJIecCO00pa3HOTo
MOBEACHHUS B OBITY W TPYAOBOH MAEATEJHHOCTH B ILEISIX COXPAHEHHS CBOETO 3/10POBBS U
OKpYy’Kalolel NpupoIHOH Cpebl.
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX 3aJaHUi Ha mpuMeHeHue npuHuuna Jle-IllaTense s
HaXO0XJCHHS HANpaBJICHHUS CMEIIEHUs PAaBHOBECHUS XMMHYECKOH peakuuu U aHaIn3 (GakTopos,
BJIMSIIONMX HA CMEIICHUE XMMUYECKOTO PABHOBECHS
Pasznen 6. PacTBOpBI
Tewma 6.1. [Tonstue o | Coaepxanrie yaeOHOTO MaTepHraa OK.01
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pacTBOpax 1 PactBopenue kak ¢usnko-xumuueckuil npoiuecc. PactBoprsl. CriocoObl IPUTOTOBICHUS OK.02
pactBopoB. PactBOopuMocTh. MaccoBass g0y pacTBOpeHHOro BemecTBa. CMbICH OK.07
mokasaTess NpeaesbHO NONYCTHUMON KOHLEHTpPAIlMM U €ro HCIOJb30BaHHE B OIICHKE
9KOJIOTHYECKOH 0€30MacHOCTH.
[IpaBuia 5KOJOTHYECKH 11€JIeCO00pa3HOTO MOBEJACHHS B OBITY M TPYIOBOIl JEsATEIbHOCTH
B IEJAX COXPAHEHHS CBOEro 3I0POBBS M OKpYXKAalOMEH HMPUPOAHOI cpeabl; ONacHOCTH
BO3JCHCTBHS Ha )KUBBIC OPIaHU3MBI ONPEACICHHBIX BEIIECTB.
Pemenne nmpakTUKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3aJaHUH HA PACTBOPHI, HCIOIb3yEMBIC
B OBITOBOI M MPOM3BOACTBEHHOH ESTEIBHOCTH YEIOBEKA
Tema 6.2. Coneprxanne yueOHOTO MaTepHuaia OK.04
Hcenenosatne JlaGoparopHble paboThl 4
CBOUCTB pacTBOPOB JlabopartopHas pabota 7. «IIpuroToBieHue pacTBOPOB». 2
[IpuroroBienue pacTBOpOB 3anaHHON (MaccoBoi, %) KOHUIEHTpauuu (C MPaAKTHKO-
OPHEHTHPOBAHHBIMH BONPOCAMH) M ONPEACICHHUE CPEIbl BOJIHBIX PACTBOPOB.
JlabopaTtopHas pabota 8. «IIpurotoBieHne pacTBOPOBY. 2
Pemenne 3a1a4 Ha IPUTOTOBJIICHHE PACTBOPOB
[IpodeccronanbHO-OpUEHTHPOBAHHOE COAepKaHNe (CoAepKaHne ITPUKIATHOTO MOIYJIS) 2
Paznen 7. XuMus B OBITY M POHU3BOJICTBEHHOM NESTEIILHOCTH YEIIOBEKA 2
Xumust B OBITY 1 Coneprxanne yueOHOTO MaTepHaia 2 OK.01
TPOM3BOJICTBEHHOM 1 Hoselmue NOCTHXKEHUS XMMHUYECKON HAYKH U XMMHUYECKON TEXHOJOTHU. POJIL XUMUU B OK.02
ACSTCIPHOCTH 00€CTeueHr 3KOJOTHIECKOH, DHEPTETUYECKON M THIIEBOH 6GE30MaCHOCTH, Pa3BUTUH OK.04
IENOBCKA MeAuIMHbI. [IpaBujia MOWUCKA W aHallu3a XUMHUYECKOW HHGPOpMaluud U3 pPa3THYHBIX OK.07
UCTOYHHUKOB (HayuHas u y4eOHO-Hay4Has JUTEpaTypa, cpeJcTBa MaccoBoi MHpopmanuu,
ceTh UHTEpHET)
[MpakTryeckne 3aHATHA
[Tonck n aHanm3 Ke¥COB O NPUMEHEHUH XUMHYECKUX BEIIECTB ¥ TEXHOJIOTUH ¢ yueToM Oy aymieit
npodecCHoHaNIbHON JEeATeIbHOCTH 10 TeMaM: BaKHEWIIWe CTPOUTEIbHbIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepaMHKa, MaTepHalbl IS JJIEKTPOHHKH,
HaHOMAaTepHalbl, TEKCTHJIbHbIE BOJOKHA, NCTOYUHUKH DHEPTUU, OPraHUYEeCKHe U MUHEpalbHbIE
yao0OpeHus, JeKapCTBEHHbIE CPeCTBa, OBITOBAS XUMHUS.
3amuTta: IlpencraBieHue pe3yiabTaTOB pemIeHUS KelWcoB B (GopMe MHHH-TOKJIALOB C
npe3eHTanuen
[TpoMexxyToUHas aTTecTalus MO0 AUCHUIUIMHE (3a4eT ¢ OIIEHKOMN) 2
Bcero 36

Jl71g XapakTepUCTUKU YPOBHSI OCBOCHUSI y4€OHOT0 MaTepHalia UCIOIb3yIOTCS CleAytone 0003HAUeHUS:
1. o3HaKOMUTENbHBIN (y3HABaHUE paHEe U3YUEHHBIX OOBEKTOB, CBOWCTB);
2. penpoayKTUBHBIH (BBIIOJHEHHUE EATEIBHOCTH 110 00pa3ily, MHCTPYKIIUHU WM IOl pyKOBOJICTBO);

3. HpOIlyKTHBHBIﬁ (HJ'IaHI/IpOBaHI/IC " CaMOCTOATCIIbHOC BBIITOJIHCHUEC ACATCIIBHOCTH, PCIICHUC HpO6HCMHBIX 33.,[[3.‘-1).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnIo
Peanu3anus yueOHOTrO ipeaMeTa TpedyeT HaTn4us y4eOHOTO KaOMHETa XHUMHUH.
O06opyaoBaHue yueOHOTO KaOHWHeTa:

- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YHArOIIUXCS;

- pabouee MecCTO MpenogaBaTes;

- BBITSDKHOM IIKa(; TeMOHCTPAIIMOHHBIHN CTOI;

- KOMIUIEKT Y4eOHO-HarIsAHBIX TOCOOUH M0 XUMUU;

- MHUKPOJIA0OpATOPHUH 711 00yUaroNInXcs, HAOOp XMMHUYECKOH TTOCYAbI M PEAaKTUBOB.
TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHAIBHBIN KOMIIBIOTED, JJOKAJIbHAS CETh C BBIXOJAOM B Internet,

- MyJIbTUMEIUMUHBIN TPOEKTOP,

- IPOCKIIMOHHBIN JKpaH.

3.2. UudopmanunonHoe odecriedeHne 00y4eHus

[lepeuenr pexkoMeHAyeMbIX Y4eOHbIX u3NaHuil, VHTepHET-pecypcoB, AOMOIHUTEIBHOMN
JUTEPATyPHI

OcHOBHbBIEC UCTOYHHKHU:

1. 'a6puensu, O. C. Xumust: 10 kmacc: 6a30BbIit ypoBeHsb : yueonuk / O. C. I'abpuernsn, U. T.
OctpoymoB, C. A. CinankoB. — 6-¢ u3a. — Mocksa : [Ipocsenienue, 2024. — 128 c. — ISBN
978-5-09-112176-6. — TekcT : SJEKTPOHHBIA // DJEKTPOHHBIA pecypc HH(PPOBOI
obOpazoBarenbHoii  cpenpl CIIO  PROFoOpazoBanue [caiiT]. @ —  URL:
https://profspo.ru/books/132478 (nara oopamenus: 15.03.2025). — Pexum pocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/132478.

2. I'abpuensn, O. C. Xumus: 11 kmacc: 6a30BbIil ypoBeHsb : yueoHuk / O. C. I'abpuensn, 1. T.
OctpoymoB, C. A. CinankoB. — 6-¢ u3a. — Mocksa : [Ipocsenienue, 2024. — 128 ¢c. — ISBN
978-5-09-112177-3. — TekcT : SJCKTPOHHBIA // DJEKTPOHHBIA pecypc HH(PPOBOI
obOpazoBarenbHoii  cpenpt CIIO  PROFoOpazoBanmne [caiiT]. @ —  URL:
https://profspo.ru/books/132479 (nara ob6pamenus: 15.03.2025). — Pexum nocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/132479.

JlonoTHUTEIbHBIE NCTOYHHUKH:

3. Tabpuensin, O. C. Xumus a71st mpodeccrii v CrenuanbHOCTe# Texunueckoro npoduis [Tekcr)
y4eOHMK JJIs CTY/I. YUpexkaeHui cpe. mpod. oopazosanus. / O. C. 'adpuensn, U. I'. Octpoymos.
- M.: U3natenbckuii neHTp «Akagemus», 2018. — 272 c.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOT'O IPEJMETA

KoHTpoJib W oOmeHKa pe3ylbTaToB OCBOCHHS y4eOHOro MpeaMeTa OCYLIECTBIISAETCS
IpernojiaBaTesieM B Mpolecce MPoBeaeHU KOMOMHIUPOBAHHBIX 3aHATUH U 1a00paToOpHBIX padoT,
TECTUPOBAHUS, & TAKXKE BBINOJHEHHS OOYYaIOIIMMUCS WHIUBUAYaIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

Ne | OK/TIK | Monyns/Paznen/Tema PesynbraT 00yueHus Turbl OIIeHOYHBIX
MEpONPUATHI
1 OcHoOBHOE coJiep KaHNe
Pazgen 1. OcHOBBI DopMyIHPOBATH
CTPOEHUA BellecTBa | 0a30Bble MOHATHA U
3aKOHBI XHMHH
1.1 | OKO01 | Crpoenne aToMOB Cocrapnare xumudeckue | 1.3amaum Ha
XUMHYECKHUX (GbopMyIIbI COETUHEHHUI B | COCTaBICHHE
AJIEMEHTOB M MPUPO/A | COOTBETCTBUH CO | XUMHUYECKUX dbopmy
XUMHUYECKOHN CBS3H CTETIeHbIO OKHCJICHUS | IBYXaTOMHBIX
XUMUYECKUX DJIEMEHTOB, | COEIMHEHU  (OKCHJIOB,
WCXOJISl U3 BAJIGHTHOCTHU U | CYNb(QHUI0B, TUIPUTIOB U
3JEKTPOOTPHUIIATEIHLHOCTH | T.II.).
2.3amanue Ha
HCII0JIb30BAHUE
XUMHYECKON CHUMBOJIUKHU
¥ Ha3BaHUE COCAMHEHUS
o HOMEHKJIaType
MEXIYHApOJIHOTO COI03a
TEOPETUUECKOU u
MPUKIAJHON XUMHH U
TPUBHAIIBHBIX HA3BaHUU
TUTSt COCTaBJICHUS
XUMUYECKON dbopMbI
JIBYXaTOMHBIX
COeMHEHUN  (OKCHJIOB,
CyJb(UI0B, THAPUIOB) U
JIPYTUX HEOPraHUYECKHX
COCIMHEHUN OT/IEIbHBIX
KJIACCOB
1.2 | OK 01 | Ilepuogmuaeckuit XapakTepru3oBaTh 2.IlpakTuyeckue
OK 02 | 3akoH u Tabmumna /.M. | XuMHYecKre 3JIEMEHTHI B | 3adaHUS Ha
Menneneena COOTBETCTBMM  C WX | YCTAaHOBJICHHUE CBSI3U
MOJIOKEHHUEM B | MEXIY CTPOECHHEM
MEPUOJNYECKOM CHUCTEME | aTOMOB XUMUYECKUX
XUMHUYECKUX DJIEMEHTOB | 3JIEMEHTOB u
.. MenneneeBa MePUOINYECKUM
W3MEHEHUEM  CBOMCTB
XUMUYECKUX DJIEMEHTOB
U UX COEJUHEHUU B
COOTBETCTBUU c
MOJIOKEHHUEM
[Tepuonnueckoi
cUCTEME
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2 Paznea 2. XapakTepH3oBaTh
Xumuyeckue THIIBI XUMHYECKHX
peakiumn peakumii
2.1 | OK 01 Tunel XUMHYECKUX CocCTaBIATh peakuuu | 1.3amaun Ha
OK 02 | peakuuit COEIUHEHMS, COCTaBJICHUE YpaBHEHUS
pas3ioxkeHus, oOMeHa, | peaKIIHii:
3aMelleHus, -COEMHEHMS,
OKHUCJIUTEIBHO- 3aMelleHus,
BOCCTAaHOBUTEJIbHON pasznokeHus, oOMeHa;
peakuuu -OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIX
peakuuii c
HCII0JIb30BAHUEM METO/1a
3JIEKTPOHHOTO OaliaHca.
2. 3agaun Ha pacuer
Macchl BeIeCTBAa WIIU
o0Bbema ra3oB 1o
U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MacChl WU
00BEMBI  OIHOTO U3
YYaCTBYIOIINX B PEAKIIUU
BEIIIECTB; pacueTsl
MacCChl (oOnbema,
KOJIMYECTBO  BEIIECTBA)
IPOAYKTOB peakiuu,
€ClIi OJIHO U3 BEIIECTB
UMEET PUMECH
2.2 DIIEKTPOIUTHYECKAS CocraBnate  ypaBHeHus | 1.3amanus Ha
JIUCCOIMAIUS U XUMHYECKHUX peaxkuuil | cocTaBiIcHHUE
HOHHBINA 00OMeH WOHHOTO  OOMEeHa  C | MOJIGKYJISIPHBIX u
y4acTuem WOHHBIX  pEakIuu ¢
HEOPraHUYECKHUX BELIECTB | yHaCTHEM KHUCJIOT,
OCHOBAaHHMII W  COJICH,
YCTaHOBJICHHE
M3MEHEHHE KUCIOTHOCTU
Cpelbl
2.JIaGoparopHasi pabota
«Turmbr XUMUYECKUX
pEAKLIHIN
3 Pa3nea 3. Ctpoenne | McciaenoBarh cTpoeHune
U CBOiiCcTBA U CBOiiCTBA
HEOPraHu4eCKHX HEOPraHu4ecKHuX
BellecTB BellecTB
3.1 | OKO01 | Knaccudpuxkarms, Knaccudunuposatsb 1.IlpakTuueckue
HOMEHKJIATypa U HEOpraHUYecKue 3a/laHus 1o
CTpOEHHE BEIIECTBA B COOTBETCTBUU | KJIaCCU(DUKAIINH,
HEOPraHUYECKUX C X CTPOEHUEM HOMEHKJIaType u
BELIECTB XUMHYECKUM (OopMyJiaM
HEOPraHUYECKUX
BELIECTB pa3IUYHBIX
KJIACCOB.
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2.3agaun  Ha  pacuer
MaccoBOH 107K (MaccChl)
XUMHUYECKOTO DJIEMEHTa

M CBOHCTBA

M CBOHCTBA
OpPraHUYeCcKHUX BellecTB

(coennHeHwMs) B
MOJIEKYJie (CMecH)
3a/1aHus 1o
KJaccu(uKanu,
HOMEHKJIaType u
XUMHYECKUM (OopMyJiaM
HEOPraHUYECKUX
BEILIECTB pa3IMYHBIX
KJIACCOB
3.2 | OK 0l | ®uzuko-xumMudeckue | YCTaHABIUBATH 1.3ananus Ha
OK 02 | cBoiicTBa 3aBUCUMOCTb (U3HUKO- | COCTABJICHHE ypaBHEHUU
HEOPTraHUYECKHUX XUMUYECKUX CBOMCTB | XMUMHUYECKUX PEaKUUN C
BEIICCTB BEUIECTB OT CTPOGHUS | YIE€TOM  MPOCTBHIX U
aToMa U MOJIEKYJI, @ TAKXKE | CIIOKHBIX
TUNA  KPUCTAIIMYECKOW | HEOPraHMYECKHX
pemeTku BEIIECTB: OKCHJIOB
METaIIJIOB, HEMETAJIOB U
aM(}OTEpHBIX PTIEMEHTOB;
HEOPraHUYECKUX KHUCTIOT,
OCHOBaHHI u
aM(dOTEepHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEPHU3YIOMUX  HX
CBOMCTBA U  CHOCOOBI
MOJTyYSHUS
2.IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHUUECKUE 3aJIaHUs
Ha CBOICTBA u
MOJIyYeHUS
HEOPTraHUYECKUX
BEIIIECTB
3.3 | OK 01 Nnentuduxanus Uccnenosats 1.IIpakTuko-
OK 02 | Heopranuueckux Ka4EeCTBEHHBIE PEAKLINU OPUEHTHUPOBAHHBIE
OK 04 | BemectB HEOPraHUYECKUX 3a7aHus o
BEILIECTB COCTaBJICHUIO
XUMUYECKHX PEaKIUN C
y4acTHEM
HEOPTraHUYECKUX
BEILIECTB, HUCIOIb3YEMBIX
JUTSL X UJICHTU(DUKAITIN
2.JlaGopatopHas pabora:
«Aneratudukarus
HEOPraHUYeCKUX
BEIIIECTBY
4 Pa3znen 4. Ctpoenne | HccaenoBaTh cTpoeHne
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OPraHu4YeCKHuXx
BeIIECTB

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTraHUYECKHUX
BEILICCTB

Knaccudunuposarsb
OpPraHMYecKHe BeIIeCTBa
B COOTBETCTBHUH C HX
CTPOCHHEM

1.3ananms Ha
COCTaBJICHHE Ha3BaHHI
OpraHUYECKUX
COCTUHEHUN o
TPUBHAIIBHON u
MEKTyHapOHOMN
CHUCTEMaTHUYECKOU
HOMEHKJIaType
2.3aganue Ha
COCTaBJICHHE MOJHBIX H
COKpAaIICeHHBIX
CTPYKTYpPHBIX  (hopmyn
OpraHUYECKUX BEIIECTB
OTJIENILHBIX KJIACCOB
3.3agaun Ha
omnpeaeicHue
IIpOCTEHIIEH
OpraHu4YeCcKOun
MOJIEKYJIbI, HUCXOIs W3
3JIEMEHTHOTO cocTaBa (B

%)

(bopMyJIbL

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OPraHNU4YeCKHUX
COE€IMHEHUN

YcraHaBiauBaTh
3aBHCHUMOCTh
XHUMHYSCKHX CBOJMCTB
OpPraHUYeCKHX  BEUIECTB
OT CTPOEHUS MOJIEKYJI

duzuKo-

1.3aganus Ha
COCTaBJICHHE ypaBHEHUS
XUMUYECKUX PEaKIUh C
y4acTHEM OPTraHUYeCKHX
BEILIECTB HAa OCHOBaHUU
UX COCTaBa U CTPOCHHUS
2.3ananus Ha
COCTABJICHUE ypAaBHEHUU
XUMUYECKUX  PEaKIHi,
WJUTFOCTPUPYIOIINX
XUMHUYECKHUE CBOICTBA C
YYETOM MEXaHU3MOB
POTEKaHUs JTAHHBIX
pPEaKUUH U TEHETUYECKOMN
CBSI3U OpraHUYECKUX
BEIIECTB Pa3TUYHBIX
KJIAaCCOB

3.Pacuernble 3amaum 1o
YPaBHEHUSIM peaKLUHil ¢
Y4eTOM  OpPTraHMYeCKHUX
BEILIECTB
4.JIaboparopHast pabora
«IIpeBpatenus
OpTaHWYECKUX BEIICCTB
MIpU HAarPEBaHUMN

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpraHUYECKUX
BEIIECTB, UX 3HAYCHUE
Y IPUMEHEHHUE B

Uccnenosarts
KaueCTBEHHOU
OPraHNYEeCKHUX

peaxiuu

1.IIpakTuko-
OPUEHTUPOBAHHBIE
3alaHus o
COCTABJICHUIO
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OBITOBOM U

COEOUHEHUN OTOEIbHBIX

XUMUYECKUX PEaKLUui C

MPOU3BOJICTBEHHON KJIACCOB y4eTOM  OpraHHYeCKHX
JESTEIIBHOCTH BELIECTB, B T.4.
YyeJioBeKa UCIIONB3YEMBIX JUJIST HX
UICHTH(PUKAIUN B OBITY
U TIPOMBILUIEHHOCTH
2.JIaGoparopnast pabota
«Mnentudukanus
OpPraHUYECKUX
COCTMHEHUI pa3IMYHBIX
KJIACCOB)
5 Pa3znea S. XapakrTepu3oBathb
Kunernueckue u BJIUsIHME KOHLIEHTPALHH
TepMOJMHAMHMYECKHE | pearupyoIIUX BellecTB
3aKOHOMEPHOCTH U TeMmeparypbl Ha
NPOTEKAHUS CKOpPOCTb XHMHYECKHUX
XHMHYEeCKHX peakuui
peakuuii
5 |OKO01l | Cxkopoctb XapaxkTepus3oBaTh [IpakTuko-

OK 02 | XxuMUYeCcKHX peakiuil. | BAUSHUE KOHIEHTPAIUU | OPUEHTUPOBAHHBIC
XUMHYECKOE pearvpymoIlrx BEIECTB U | TEOPETUUECKUE 3aJaHUS
paBHOBecHE TEMIEPATypPhI Ha | HA aHanu3 (HaKTOpOB,

CKOPOCTb ~ XMMMYECKHX | BIUSIOLINX Ha

peakuui U3MEHEHUs CKOpPOCTH

XapakTepu3oBaTh XUMHYECKON peaKIuu

BIIUSTHUE u3Mmenenus | [Ipaktuko-

KOHLEHTPALlUK BEIIECTB, | OPUEHTUPOBAHHBIE

peakuus Cpensl U | 3aJlaHue HA MPUMEHEHUE

TEMIIepaTypbl Ha | npuHouna Jle-Ilarense

CMEIEHUE XMMHYECKOTO | AJIs HaXOXXCHHUS

paBHOBECHS HaIlpaBJIEHUE CMEIEHUs
paBHOBECHS XUMHUYECKON
peakuum U aHauu3
(akToOpoB,  BIHSIOLIMX
HaCBILLICHHbIE
XMMHYECKOTO
paBHOBECHSI

6 Pasnen 6. PactBopsl | MccienoBaTh MCTHHHBIC
PACTBOPHI € 3a1aHHBIMH
XapaKTEePUCTUKAMHU
6.1 | OKO01 | Ilonsatue o pactBopax | Paznuuats uctuHHble | 1.3amaun Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE

pacTBOpOB
2.IIpakTuko-
OpUEHTUPOBAHHbBIE
pacueTHble 3alaHus Ha
JUCTIEPCHBIE  CHUCTEMBI,
HCIIOJIb3yEMBIE B
ObITOBOM u
MIPOU3BOJICTBEHHOU

JCATCIIBHOCTH YCJIOBCKA
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6.2 | OKO01 | UccnenoBanue UccnenoBats  Qusuko- | Jlaboparopnas  pabora
OK 04 | cBOWCTB pacTBOpPOB XUMHYECKHE cBoiictBa | «IIpurorosnenus
WCTUHHBIX PaCTBOPOB pacTBOPOB)
II | IlpodeccnoHATLHO-OPHMEHTHPOBAHHOE CO/lepP:KaHue (CoePKAHUE TPUKJIIATHOTO
MOLYJisl)
7 Pa3zpen 7. Xumusa B OneHuBaThL 3amuTa KeiicoB
ObITY H NocJe/ICTBUSI OBITOBOM
MPOU3BOJACTBEHHOMI U NIPOM3BOICTBEHHOM
NeSATeJIbHOCTH JAesiTeJIbHOCTH Ye10BeKa
YeJI0OBeKa ¢ mo3uuuen
IKO0JIOTHYECKOM
0€e30I1aACHOCTH
OK 01 | Xumus B ObITYy U OnenuBath nocnenctsus | Keiic
OK 02 MIPOU3BOACTBEHHOMN OBITOBOM u
OK 04 | nesrenbHOCTH IIPOU3BOJICTBEHHOU
OK 07 | gyemoBeka NEITEILHOCTH YEJIOBEKA C
MO3ULMEH IKOJIOTUYECKOM
0€301aCHOCTH

5. METOAUYECKHE PEKOMEHJAILIMUU IIO0O OPIrAHU3ALIIUN WU3YUEHUA
YUEBHOI'O TIPEJIMETA
5.1 Metoan4yeckne peKOMeHIALMH MPENOAABATEII0

Y4eOHBIM IUIAHOM Ha W3YYCHHE YYeOHOTO MpeaMeTa OTBOJUTCS OJUH CeMECTp. YueOHas
paboTta npoBoauTCs B popMe ayIUTOPHBIX 3aHATUN: TeopeTHuecKux — 20 4acoB, MPAKTUYECKUX —
0 gacoB, 1ab0paTOpHBIX — 16 YaCOB U CAMOCTOSTEIILHON padoThl — () YacoB.

B coorBerctBun ¢ TpeboBanmsmMu DPI'OC CIIO mo crnenmanbHOocTH 26.02.05
DKCIUTyaTalus CyJAOBBIX SHEPIeTHUYECKUX YCTAHOBOK, B LIEJISAX peaTn3alusi KOMIIETEHTHOCTHOTO
MOJIX0/Ia TpeyCMaTpUBAET HIMPOKOE UCIIONIb30BAHUE B 00pa30BaTEIHLHOM MPOIecCe AKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHH.

Ilepeuenv mem 3anamuil, peaiu3yemvix 6 AKMUGHOU U UHMEPAKMUBHOU hopmax

Ne HaumeHnoBanue TeM ®opmbl 00yueHUst

1 | CTpOGHI/Ie aTOMOB XMMHNYCCKHX 3JICMCHTOB U HCKHI/Iﬂ-BI/I?;yaJ'II/I?)aHI/If{
mpupoaa XUMHYECKOM CBSI3HU

2 Kmaccuduxkanus, CTpoeHHe 1 HOMEHKIIATypa WNHTepakTuBHAS JEKIUS
OpraHMYECKUX BEIIECTB

3 | Xumuueckue peakuuu Pa300p KOHKPETHBIX CUTYyalUi

Ha npaktrueckue 3aHATHS BBIHOCATCS BOIIPOCHI B COOTBETCTBUU C TEMAMHU TEMATUYECKOIO
IJIaHa JAUCHUIUIMHBL L[enu NpakTUYecKWX 3aHATHM: 3aKpEIUICHHE M3Y4YeHHOrO0 MaTepuaia U
KOHTpPOJIb 3HAaHUN U YMEHUM.

5.2 MeToanuyeckne peKOMEHIAMH ISl CTYACHTOB

3aHgaTus MMPOBOAATCA B COOTBETCTBUU C y‘-Ie6HBIM IIJIaHOM M pacClIMCaHUEM, IIPpHU 3TOM Ha
CaMOCTOSITENIBHYIO ITOATOTOBKY MPOrpaMMON TUCHUIUIMHBI oTBoauTCs 0 wacoB. /laHHOE Bpems
CTYACHTHI INIAHUPYIOT IO MHAUBUAYAJIBHOMY IIJIaHY, OPUCHTUPYACH HAa INECPECUCHb KOHTPOJIBbHBIX
BOMpPOCOB (1. 6.1.) U cMCOK y4eOHON JUTEepaTyphl, pEKOMEHIYEMBbIi B KaueCTBE OCHOBHOM U
nonoaHuTenbHoR. CamocrosATenbHas paboTa CTYAEHTOB pealu3yeTcsl HOJ PYKOBOJICTBOM
npenojiaBaTess (KOHCYIbTalluy, IOMOIIb B IMOATOTOBKE K MPAKTHYECKUM H JOMAIIHUM paboTam

24



¥ JIp.) U UHAWBUIYAIBHYIO pabOTy CTYJCHTA, 3aKJIFOYAIONIYIOCS B BBIOJIHCHUN PAKTUYECKUX
pabor.
JIsl  KauecTBEHHOTO OCBOCHHS JUCLHUIUIMHBI CTYACHTaM HEOOXOIUMO MOCEHIaTh

ayJMTOPHBIC 3aHATHUS, BBIOJIHATD CICAYIONIHE TPEOOBAHUS.

B cemecTpe 00y4aromuiics: JOIKEH BBITOIHUTD:

—  BXOJIHOW KOHTPOJIb,

—  BBINOJHEHHUE 16 yacoB 1abOpaTOpHBIX pabdoT;

—  TPOMEXKYTOYHAs aTTeCTALUs

6. @DopMbI TeKyHIEr0o KOHTPOJS YCIHEeBAeMOCTH W MPOMEXKYTOYHOH AaTTecTalluu
0o0y4Jaromuxcs

6.1. [lepeueHb BOPOCOB K 3a4eTy € OLEHKOI

1. JlaiiTe onpeneneHusl CleIyOIMM XUMUUYECKUM TIOHATHSAM: BEIECTBO, XUMUYECKUI 3JIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJISIPHAS. MAcCChl, HOH, aJUIOTPOIIHS, U30TOIIBL,
XUMHUYECKasl CBS3b, DJIEKTPOOTPULIATEIbHOCTh, BaJEHTHOCTh, CTENEHb OKHUCIIEHHUS, MOJb,
MOJISIpHAsi Macca, MOJSPHBIM 00beM Tra3000pa3HbIX BELIECTB, BELIECTBA MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PacTBOPBI, 3JEKTPOIUT M HEDIEKTPOIUT, SJIEKTPOIUTUYECKAsS
JMCCOLIMALIUS, OKUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIIEHHUE M BOCCTaHOBIIEHHUE, TEIIOBON AP PEeKT
peakLuy, CKOPOCTh XMMHUYECKOW peaklMM, KaTallu3, XMMHUYECKOE pPaBHOBECHUE, YTIJIEPOJIHBIN
CKeJeT, (pyHKIMOHANbHAs TPYIIa, H30MEpHsl, FTOMOJIOTHS.

2. ChopmynupyiiTe 3aKOHBI COXpAaHEHHUSI MAacChl BEIIECTB U MIOCTOSHCTBA COCTABA BEILIECTB.

3. YcraHOBUTE NPUYUHHO-CIIEICTBEHHOW CBSI3M MEXKIY COJEPKAHUEM 3aKOHOB COXPAaHEHUS
Macchl BEIIECTB M TIOCTOSHCTBA COCTaBa BEUIECTB M HAMCAaHUEM XHMHUYECKHX (opMyn u
YPaBHEHUU.

4. JlaiiTe MEHIEIEEBCKYI0 M COBpPEMEHHYI0 (OpMYIUPOBKY mepuoanydeckoro 3akona J[. .
Menneneena.

5. O0bsicHUTE PUBNYECKUN CMBICI CHMBOJIMKY EPUOJNUECKON TaOINULIbI XUMUYECKUX JIEMEHTOB
. . MenneneeBa (HoMepa 3JIeMEHTa, IEPUO/JIa, TPYIIIIHI).

6. YcTaHOBUTE NPUYMHHO-CIIECTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aToMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHHs CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMU BEILECTB B IEpUOJIaxX U IpyIax.

7. JlaWiTe XapaKTEpUCTUKY DJIEMEHTOB MAaJbIX M OOJBIIUX TEPHOJOB IO WX TMOJIOKEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

8. YcraHOBUTE 3aBUCUMOCTh CBOWCTB XMMHUYECKUX BEILECTB OT CTPOCHUS aTOMOB 00Pa3yOIIUX
UX XUMUYECKHUX DJIEMEHTOB.

9. laiiTe XapaKTepUCTUKY BaXKHEHILINX TUIIOB XUMUYECKUX CBSI3EH.

10. OOBscHUTE 3aBUCUMOCTb CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS KPUCTAJUIMYECKHX
pELIETOK.

11. ChopmynupyiiTe OCHOBHBIE MOJOKEHUS TEOPUH IIEKTPOTUTHUECKON AUCCOLUAIIUH.

12. [aiiTe XapaKTEpPUCTHUKY B CBETE€ TEOPHUH DJICKTPOIUTHYECKON IUCCOLMAIIMN CBONCTB
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCTUHEHUMN.

13. Ilepeuncnure OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHMYEeCKHX
COCIMHEHU.

14. [TaliTe XapaKTEpUCTUKY B CBETE€ TEOPUU XHUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX COCAUHEHUN
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COETUHEHUH.

15. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOEHHUSI, CBOWCTB, IMOJIYYEHHUs U IPUMEHEHHS BaXKHEHIIINX
Mmetaios (IA u II A rpynn, anmoMuHus, Kene3a) 1 UX COSUHEHHH.

16. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOEHHUSI, CBOWCTB, IMOJIYYEHHUs U IPUMEHEHHS BaXKHEHIIINX
HemeraiioB (VIII A, VIIA, VIA rpynm, a takxke azora u ¢ocdopa, yriepoaa U KpeMHHS,
BOJIOPO/Ia) U UX COCTMHECHUM.
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17. JaliTe XapaKTEpUCTHUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHUS U MPUMEHECHHS BaKHEUIIINX
KJIACCOB YTJIEBOJIOPOJIOB (QJIKAHOB, LIMKJIOAJIKAHOB, aJIKEHOB, aJIKMHOB, apEHOB) M WX Hamboee
3HAYUMBIX B HAPOJHOXO3SIMCTBEHHOM ILIaHE IPECTaBUTENCH.

18. JlaliTe XapaKTepUCTUKY Ba)KHEHIIMX IPEACTaBUTENIEH KJIACCOB OPraHUYECKUX COEIUHEHUM:
METaHoJa W D3TAaHOJA, CIOXKHBIX J(QHUPOB, >XUPOB, MbUI, albIErHI0B ((popmanbaerugoB u
areTanberuaa), KETOHOB (ameToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCIOTHI), MOHOCaXapuoB
(Tr0KO3BI), IUcCaxapuIoB (caxaposbl), MOJHCAXapHaAoB (KpaxMajia W IEJUTIOJI03bl), aHWJIMHA,
AMHHOKHCIIOT, OEITKOB, UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMAcCC.

19. O6BscCHUTE CYIIHOCTh XMMHUYECKUX TIPOIIECCOB.

20. Maiite xnaccuGuKaUo XUMAYECKUX PEAKIHHA IO Pa3IMYHBIM IMPU3HAKAM: YHCITY U COCTABY
NPOJYKTOB U PEareHTOB, TerioBoMy 3¢ deKTy, HampaBieHHuo, (a3e, HaIMUMIO KaTaau3aropa,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, 00Pa3yIOIUX BEILECTBA.

21. Iosicuute, kak Kiaccu(UUIUPYIOTCS BEIIECTBA M MPOIECCHl C TOUYKU 3PEHUSI OKUCICHMS-
BOCCTAHOBJICHMSI.

22. CocTaBbTe YpaBHEHHUS PEaKIIMil C TOMOIILI0 METOIa JICKTPOHHOTO OaJlaHca.

23. OOBsACHUTE 3aBUCHMOCTb CKOPOCTH XMMHUYECKOH PEAKIMU M TIOJO0KEHUS XUMHUYECKOTO
paBHOBECHS OT Pa3TUYHBIX (PAKTOPOB.

24. OcymiecTBUTE pacueThl O XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM.

25. Pemnrte pacyeTHbIE 3374l IO XUMHUYECKUM (pOpMyJIiaM U ypaBHEHUSIM.

26. O0BsICHUTE XUMUYECKUE SBJICHUS], IPOUCXOSIINE B IPUPOJIE, OBITY U HA IPOU3BOICTBE.

27. Tlosicaute, B uYeM HEOOXOJUMOCTb COOIIOJACHHUS MPABHI HSKOJOTHYECKH TI'PaMOTHOTO
MOBEJICHUS B OKPY’KAOLIEH Cpee.

28. [losicHuTe BAMSHHE XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIeH Cpeibl Ha OPraHU3M YellOBeKa
U JPYTHUE )KUBBIE OPTaHU3MBI.

29. ITokaxuTte HEOOXOIUMOCTh COOJIIO/IEHUSI TPaBUJI OE30MaCHOr0 OOpaleHHs] ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM 00OPYIOBAHUEM.

30. OnuiuTe MOArOTOBKY PACTBOPOB 33/1aHHOM KOHIIEHTPAIMK B OBITY U HA TIPOU3BOJICTBE.

6.2. Ouenounnie matepuajsl (POC).
[Tpunoxenue 1. Ouenounsie matepuains (GOC).

7. MeToau4eckue MaTepUaJibl.

7.1. MeToanyeckne peKOMEeH/IalMH K JIa00paTOPHBIM padoTam.
[Tpunoxenue 2. Metoauueckue peKOMEHIAINHU K JJAOOPaTOPHBIM paboTaMm.
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PACCMOTPEHO

Ha y4eOHO-METOINYECKOM COBETE
«_» 20 T
IIporokon Ne «  »

JIMCT u3MeHeHu
B padouyro NMporpamMmy yueOHoi AMCUUIJIMHBI OVIIL.04 Xumust
cnenuagdbHocTH 26.02.05 DKerTyaTaius Cy/10BbIX SHEPreTHUYECKUX YCTaHOBOK
npenonasarens: H. I'. Anudupenko

Jononmuenus u u3MeHeHus K padodei mporpamme OVYII1.04 Xumust na 2024/2025 yqeOHbIN TO1
1o crienuanbHocTH 26.02.05 DxcrutyaTalys Cy0BbIX SHEPrETUUECKUX YCTaHOBOK.

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS:
No Bunecennwvie usmenenus
1 N3menenus B pazaenax 6, 7.

JlononHeHnus u u3MeHeHus B paboueli mporpaMmbl pacCMOTPEHBI 1 0,100peHsbI Ha 3aceganuu [TIK

[Ipotokon Ne OT T.

IIpencenarens ITIK / /
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