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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OVYII1.04. XUMUS

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI

Pabouas mporpamma yuyeOHOro mpenMera SBISETCS YacThIO IMPOTPaMMbI TOJATOTOBKHU
CIELMAINCTOB CpeiHero 38eHa B coorBercTBUM ¢ PI'OC cpeqnero obmiero oopasosanusi u PI'OC
no crneruanbHocTH (crenmanbHocTsM) CITO 26.02.03 cynoBoxaeHue.
1.2. MecTo y4yeOHOro mpeamera B CTPYKType NPOrpaMMbl NOATOTOBKH CIIEIHAJHMCTOB
CpelHero 3BeHA: JMCLUMIUIMHA BXOJUT B 001IeoOpa3oBaTeNbHasi MOATOTOBKA O0s3aTeibHbIC
y4eOHbIE IPEIMETHI.
1.3. lesn u 3a1a4m y4eOHOro npeaMera — TpedOBaHMs K pe3yJbTaTaM OCBOEHUSI YUeOHOI0
npeamera

dopMHUpoOBaHHE Y CTYACHTOB MPEACTAaBICHUS O XUMHYECKOM cOCTaBIsIOIIEH

€CTEeCTBEHHO-HAYYHOW KapTHHBI MUPA KaK OCHOBBI MPUHSATHUS PEIICHUH B )KU3HCHHBIX U
MPOU3BOJICTBEHHBIX CUTYaIlUsIX, OTBETCTBEHHOTO MOBEJIEHUS B IPUPOHON cpee.
3agaum yyeOHOro mpeamera:

1) chopmupoBaTh MOHHMAHHE 3aKOHOMEPHOCTEH  MPOTEKAHHSA  XHMHYECKHX
MPOILIECCOB U SIBJICHUN B OKPYXKaroIIel cpesae, eJT0CTHOW HayYHO! KapTUHBI MUpa,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYJbl HEOPTaHUYECKUX U OPTraHHMYCCKHX
BEIIECTB, YPaBHEHUS XHMHUYECKHX  pEaKnuid, OOBACHATH HX  CMBICII,
UHTEPIPETHPOBATH PE3yIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBath HaBBIKU MPOBEICHUSA MPOCTEUIINX XUMHAYECKUX
AKCIIEPUMEHTAIBHBIX HCCICAOBAHUM C COOJIFOJEHHMEM TpaBuia 0e30MacHOro
oOparieHus ¢ BeuecTBaMu 1 J1a00opaToOpHBIM 000PYIOBAHHUEM;

4) pa3BUTh yMEHHUs HCIOJB30BaTh HH(DOPMALUIO XHUMHYECKOTO XapakTepa u3
Pa3IUYHBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHs IPOTHO3UPOBATH MOCICICTBUS CBOCH [EATCIBHOCTH U
XUMHYECKUX MPUPOJTHBIX, OBITOBBIX U TTPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopmupoBaTh MOHHMAaHHE 3HAYUMOCTH JOCTHIKCHHN XHUMHYECKOH HAayKH W
TEXHOJIOTUH JIJIST pa3BUTHUS CONMAIILHON M MPOU3BOJACTBEHHOU cdep.

1.4. Konn4ecTBO 4acoB Ha OCBOCHHME IIPOrPAMMBI Y4e0HOI0 IpeaMeTa:

Ounas popma odyuenusn
MaKCUMaJIbHON y4eOHOU Harpy3ku oOyuatorierocsi 36 4acoB, B TOM YHUCIIE:
00513aTEbHOM ay TUTOPHOM yueOHOI Harpy3Ku oOydaromerocst 36 4acos;
caMoCTOsTeNIbHON paboThl oOyuatomierocs 0 4acos.

Kon n [lnanupyemble pe3yabTaTbl OCBOSHUS TUCIIUTIIUHBI
HauMEHOBaHUE oOrmrme TUCIUILTHHAPHBIE
bopmMupyembIx
KOMIIETEHIIU I

0K.01. BriObupats | B wacTu Tpyaosoro - BJIAQJETh CHUCTEMOW XHUMHYECKHX
CIocoObl pelleHUus | BOCIUTAHUA: 3HAHUH, KOTOpas BKJIIOYAET
3ajau - TOTOBHOCTH K TPYAY, OCHOBOIIOJIATAFOIITNE TTOHSTHUS
npodeccUuoHanbHOW | OCO3HAHUE IIEHHOCTH (XUMHYECKUIT 3JIEMEHT, aToM
e TeIbHOCTH MacTepcTBa, TPya0t00ue; 9JIEKTPOHHAs 000JI0YKa aToma, S-,p-,
NPUMEHHUTEIBHO K | - TOTOBHOCTh K aKTHUBHOW | 0-3JIGKTPOHHBIC OpPOWMTAIM aTOMOB,
pa3IUIHBIM JeATETLHOCTH WOH,  MOJICKYJIa,  BAQJICHTHOCTb,
KOHTEKCTaM TEXHOJIOTHYECKOU U | BJIEKTPOOTPULIATEIbHOCTb, CTENEHb

COITMATPHOM HAMPABIICHHOCTH, | OKUCIIEHUS, XUMHYECKas  CBSA3b,

CIIOCOOHOCTh MHHIIMMPOBATh, | MOJIb, MOJISIpHASI Macca, MOJISIPHBIH
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TUTAHUPOBATH u
CaMOCTOSITEJIBHO ~ BBITIOTHSATH
TaKyIo JCSITeIIbHOCTD;

- HUHTEpPEC K pa3IUuYHBIM
chepam  TpodheCcCHOHATBLHOM
JIeATeITLHOCTH,

OBaanenue
YHHBEpPCAJIbHbIMH
y4yeOHBbIMHU
NMO3HABATeJbHBIMU
NefiCTBUSAAMU
a) 0a3oBble
neficTBUA:

- CaMOCTOSTEIIbHO
dbopmynHupoBaTh u
aKTyaJu3upOBaTh MpoOIIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIIUBATh
CYIIECTBEHHBIM MpPU3HAK WU
OCHOBaHWE JUIsI CpaBHEHUS,
KJIaCCU(UKALINN u
0000111eHN;

- OTIPENIETIATh eIn
JIeATEITLHOCTH, 3a/1aBaTh
napamMeTpel M KpPUTEPUH UX
JIOCTHOKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH 1
MIPOTHBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb KOpPPEKTHBBI B
JIeSTeTLHOCTD, OIICHUBATh
COOTBETCTBHUE pe3yIbTaTOB
1EeJsM,  OIICHHBAaTh  PUCKHU
MOCJIEJICTBUM AEATEILHOCTH;

- pa3BuBaThb  KpEaTHBHOE
MBIIUICHUE TIpU  pPEUICHUU
JKU3HEHHBIX TTPOOJIeM

0) 6a3oBbIe
HCCJIe1I0BATeIbCKHE
NefCTBUA:

- BJIQJIETh HAaBBIKAMHU y4e€OHO-
HCCIIEIOBATENbCKON 51
MPOEKTHOMN JIESITETBHOCTH,
HaBBIKAMH paspeuieHus
npo0em;

- BBISIBIIATH
CJIC/ICTBEHHBIC
aKTyaJUu3UpOBAThH
BBIJIBUTATh
pernieHus,
ApPTYMEHTHI

JOTrH4Y€eCKHue

MPUYUHHO-
CBSI3H 51
3aady,
TUIIOTE3y  €e
HAXOIHUTh

JUIS

00BéM, YTIEPOAHBIN CKEIJIET,
(GyHKIIMOHATBHAS TPYyIIa, paauKal,
H30MepHsl, HU30MEDPHI,
TOMOJIOTHUECKUHA  PsJl, TOMOJIOTH,
YTIEBOIOPOIBI, KHCIIOPOJI- u
a30TCOJICpIKAIIIHC COEMHEHMS,
OMOJIOTUYECKH aKTHUBHBLIE BEILECTBA
(yraeBopl, KHUpBI, OEIIKK), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIUHCHUS,
KpUCTAJTUYECKAsl PELIeTKa, THIIbI
XUMHYECKUX peakuui
(oKUCIUTEIIBHO-
BOCCTaHOBUTEJLHBIE,
9HAOTEPMHUECKHUE, peakuuu
HOHHOI'0 obMmeHa), pacTBop,
AEKTPOJIHTHI, HEDJICKTPOJIUTHI,
ANEKTPOJIUTUICCKOE  TUCCOIMAIIHS,
OKHCJIMTED, BOCCTaHOBUTEb,
CKOpPOCTb XMMMYECKOW peaKiuy,
XMMHYECKOE PAaBHOBECHE), TCOPHH U
3aKOHBI  (TEOpUST ~ XMMHUYECKOIO
CTPOCHHUS OPraHWYECKUX BEIICCTB
AM. bytneposa, Teopus
IMEKTPOJIMTUYCCKUN  JTUCCOLIMALINH,
MEPUOJNYECKUI 3aKOH ..
MenzeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH  S3BIK  XHMMHUH,
(akToNOTMYECKHEe  CBEICHUS O
CBOICTBax, COCTaBe, MOIYyYEHUU U
0e30macHOM HCIOJIb30BAaHUHI
BROKHEHIINX  HEOPraHUYECKUX U
OpPTaHHYECKUX BEIIECTB B OBITY U
MPaKTHYECKON JeATeIIbHOCTH
YEeJI0BEKa,

- YMeTh BBIABISTH XapaKTepPHBIC
MPU3HAKH U B3aUMOCBSI3b H3yYECHHBIX
MTOHSATHIA, PUMEHSITh
COOTBETCTBYIOIIEE IOHSATHE IPH
OMHMCAaHUU CTPOCHUS U CBOMCTB
HEOPTaHWYECKUX W OPTraHUYEeCKHX
BEIIECTB W WX MpeBpalICHU;
BBISIBJISITH B3aMMOCBSI3b XUMHYECKHX
3HAHUM c MTOHATHAMH u
TIPEJICTABICHUSIMH JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEMETOB;

- YMETh HCIIOJIB30BAaTh
HaMMEHOBaHUs XAMUYECKHX
COEIUHEHHI MEXTyHAPOHOTO
CO103a TEOPETUUYECKOMN U IPUKJIIATHON
XUMHH W TPUBHAIBbHBIC Ha3BaHUS
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JIOKa3aTeIbCTBA CBOHUX
YTBEPKICHHI, 3a71aBaTh
rapamMeTpsl U KpUTEepUu
peIIcHUs;

'aHaHI/I?)I/IpOBaTB HOJIy‘IeHHBIC
B XOJC PpCIICHHS 3aJayu
pe3yJIbTaThl, KPUTHYECKU

OIICHHBATh UX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MECHCHHUC B
HOBBIX YCJIOBHUSIX;

-yMeTb MEPCHOCHTh 3HAHUS B
MIO3HABATEIIBHYIO u
PAKTUYECKYIO o0sacTu
JKU3HEIESITCIBHOCTH,

-yMETb UHTETPUPOBAThH 3HAHHMSI
U3  Pa3HBIX  IMPEIMETHBIX
oOJacTei;

-BBIABUTAaTh  HOBBIE  HJIEH,
npeaiaraTb  OPUTHHAIbHBIC
MIOJIXO/IbI M PEUICHHUS;
-CIIOCOOHOCTh UX
HCII0Jb30BaHuUs B
[MO3HaBaTEILHOU U
COLIMAIbHON ITPAKTHKE

BXHCUIIIMX  BEIIECTB  (ITHJICH,
alEeTUJIEH, TJIMLIEPHH, dbenon,
(dopmanpaeru, yKCycHash KHCIOTa,
[JIMIWH, YrapHbId ras, YriaeKHCIbId
ra3, aMMHaK, TallleHas H3BECTb,
Herami€Hasi U3BECTh, IUThEBAs COAA U
JIPyTuX),  COCTaBIATH  (HOPMYJIBI
HEOPraHWYECKUX U OPraHUYECKUX
BEILIECTB, YPABHEHHUS XUMHUYECKUX
peakuui, OOBIACHATH HUX CMBICIH;
MOATBEPKIaTh XapaKTepHbIC
XUMUYECKHE  CBOWCTBAa  BELIECTB
COOTBETCTBYIOIIMMHU
SKCHEpUMEHTAaMHM W 3alUCsIMU
YPaBHEHUN XMMHUUYECKUX PEAKIIUI:
-YMETh YCTaHaBJIMBATh
MIPUHAJIEKHOCTD M3YUYEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX
BEILECTB K ONPEIEIICHHBIM KJIacCaM U
rpynmnam COCIMHEHMI,
XapakTepU30BaTb HUX COCTaB U
BAOKHEHILINE CBOWCTBA; ONPEIEIATH
BU/IbI XUMHUYECKUX cBA3EH
(xoBasieHTHAas, AOHHAA,
METaJTMYECKasi, BOJAOPOIHAS), THIIBI
KPHUCTAJUIMYECKUX pemeTox
BELIECTB,; KJ1acCU(UIUPOBATH
XUMHYECKON PEaKIUU;

- chopMUpoBaTh MPEICTaBICHUS: O
XUMHUYECKON COCTABJIAIOLIEH
€CTECTBEHHOHAYYHOU KApTUHBI
MHpa, POJIM XHMHH B TIO3HAHUU
SIBIIGHUW TIPUPOABI, (HOPMUPOBAHUU
MBIIIUICHUSI M KYJBTYPbl JTUYHOCTH,
e€ (yHKUIMOHAIBHON TPaMOTHOCTH,

He00X0 MO TUTSE perieHus
MPAKTHYECKUX 3amaq 51
SKOJIOTHYECKHU 000CHOBAHHOI'O

OTHOILIEHUS K CBOEMY 3J0POBBIO U
MPUPOIHOM CpeJie;

- YMCTH IIPOBOAUTH PaACUCTBI 110

XUMUYECKUM bopmynam u
YPaBHEHHUSM XUMHUYECKUX PEAKLUN C
HCIIOIb30BAHUEM buznyecKknx
BEJIMYHH, XapaKTepU3yIOLINX
BellleCTBa c KOJIMYECTBEHHOU
CTOPOHBI: Macchbl, obbema
(HOpMasbHBIE ~ YCJIOBHUS)  ra3o0B,
KOJIMYECTBO BELIECTBA;
HCIOJIb30BaTh CUCTEMHBbIE

XUMHUYCCKUC 3HAHUA JId NPUHATHUA
peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX




CUTyalusIX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM

OK 02.
Hcnonb3oBarh
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHalm3a u
UHTEpIpETANH
uHpopMauU 1
nH(pOpMaLIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHaTbEHOM
NeSITeNIbHOCTH

B o0JacTu IEeHHOCTH
HAYYHOTI'0 TO3HAHMS:
-chopMupoOBaHHOCTH
MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
pa3BuTHE

YPOBHIO
HayKH "
00I11eCTBEHHOH MPaKTUKH,
OCHOBAaHHOTO Ha  JHAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO MeECTa B
MOJUKYJBTYPHOM MHUPE;
-COBEPIIEHCTBOBAHUE
SI3BIKOBOM M YHMTATEILCKOM
KYJIBTYpbI KakK CpeacTBa
B3aUMOJCHCTBUS MEXIY
JIIOJIBMH U TIO3HAHUS MUPA;
-0CO3HaHHE LIEHHOCTH
HAay4YHOH JESITETBHOCTH,
T'OTOBHOCTD OCYILIECTBIISTh
MIPOCKTHYIO Hu
HCCJIE0BATENBCKY IO
JIEATEeTbHOCTh UHINBUTYAJIbHO
U B IpYIIIIE;

OeBjaaaenue
YHHBEPCAJIbHbIMHA
yuyeOHBIMHU
MO3HABATEJLHBIMH
JeHCTBUSIMM:

B) padoThI ¢ HHpOpMAanHei:
-BIIAZICTh HaBBIKAMH
MoNlydeHuss HWHGOpMalUUd U3
HMCTOYHUKOB PAa3HbIX THUIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATH IMOUCK, aHAJIU3,
CHUCTCMATU3aluIo )51

UHTEpHpeTalnio UHPOpPMaLUU
pa3iINyYHbIX BUAOB U (opMm

MPEICTABICHHUS;
-CO3/1aBaTh TEKCTBI B
pa3nuuHbIX  ¢dopMaTax  C
YUETOM Ha3HA4YEHUs
uHbpoOpMallUd U IEJICBOM
ayJuTOPHH, BBIOMpAst
ONTUMAIbHYIO bopmy
MIPEICTABICHUS u
BU3yaJIU3alUU;

-OLICHUBATh  JOCTOBEPHOCT,

JJCTUTUMHOCTD I/IH(I)OpMaI_[I/II/I,
€€ COOTBCTCTBUC IIPABOBBIM M

-YMCTh IIJIAHUPOBATHL W BBIIIOJHATH

XUMHUYECKHUH IKCTIEPUMEHT
(npeBpaiueHue OpraHMYeCcKHX
BEIIECTB npu HarpeBaHuH,

MOJIYUCHHUC 3TUJIICHA U U3YUCHUC €TO
CBOP'ICTB, KauyeCTBCHHBIN p€akuru Ha

albJErU/bl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JeHaTypauusi OeIKOB Mpu
HarpeBaHUHU, LBETHBIE  pEaKLUU
0eIKOoB; MIPOBOJUTD peaxkuu

HOHHOTO O0OMEHa, ONpeAeIATh Cpeay
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHBIN
peakuu Ha cynbdar-, kapOooHaT- H
XJIOpU/I-UOHBI, HA KATUOH aMMOHHUS;
pemaTh SKCIePUMEHTAIBHBIC 3a/1a41
o TeMaM «MeTtaiby u
«Hemeramib») B COOTBETCTBHU C
NpaBUIaMUd TEXHUKH O€30MacHOCTH
npu OOpaIIeHUI0 C BEIICCTBAMH U
1ab0paTOPHBIM 000opyaOBaHUEM;
IPEICTaBIATh pe3yIbTaThl
XHUMHUYECKOTO 3KCIepuMeHTa (hopme
3aIIUCHU YpaBHEHUH
COOTBETCTBYIOIIUX  PEAKIHA U
(hopMyIHpPOBATh BBHIBOJIBI HA OCHOBE
3THX PE3yJIbTATOB;

-yMETh aHAJIU3UPOBATh XUMUYECKYIO
UHPOPMALIHIO,  TOJIyY4aeMyl W3
pa3HBIX ~ WCTOYHUKOB  (CpenCTB
MaccoBo  MH(popManuu,  CeTh
WuTepuer u apyrue);

-BIaJIeTh OCHOBHBIMH  METOJaMHU
HAYYHOTO TIO3HAHHS BEHIECTB U
XUMHWYECKHX SIBJICHUH (HaOI0IeHue,

U3MEpEHHE, JKCIIEPUMEHT,
MOJICIUPOBAHUE);

-yMe€Tb IPOBOAMTH pacu€Tel IO
XUMUYECKUM bopmynam u
YPaBHEHHUSM XUMHUYECKUX PEAKLUH C
HCIIOIb30BAHUEM buznuecKkux
BEJIMYNH, XapaKTEepU3YyIOLINX
BEIIECTBA C KOJUYECTBAMU CTOPOHBDI:
Maccol, oObemMa  (HOpMaJlbHBIE
yCIIOBUS) ra3os, KOJIMYECTBO

BCIICCTBA, UCIIOJIb30BaTh CHCTEMHBII
XUMHYCCKUEC 3HAHHUA IJId MPHHATHA
peIJ_ICHI/II\/'I B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusix, CBsA3aHHBIX C
BCIICCTBAMU U UX IPUMCHCHUCM
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MOPaJIbHO-3TUYCCKUM

HOpMaM;

-HCII0JIB30BATh CpencTBa
UH(POPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B PCUICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX "
OpPTaHHW3aIlMOHHBIX 33Ja4 ¢
COOIIOIEHUEM TpeOOBaHMI
PTrOHOMUKH, TEXHHUKHU
0€30MacHOCTH, THTHCHBI,
pecypcocOepexeHus,
NPAaBOBBIX M STHYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0e30IacHOCTH;

-BJIAJICTh HaBBIKaMU
pacrlio3HaBaHHWs W  3alUTHI
uHpopmanuu,
MH(pOPMaLIOHHON

0e30macHOCTH JIMYHOCTH,

OK 04. DddexTuBHO
B3alMO/IEVICTBOBATh
1 paboTaTh B
KOJUICKTHBE U
KOMaHfie

-'OTOBHOCTb K CaMOpPa3BUTHUIO,

CaMOCTOSATEIIBHOCTH u
CaMOOIIPEIEIIECHHUIO;
-OBJIQJICHUE HaBBIKAMH
y4eOHO-HCCIIEeI0BATENbCKOMH,
IIPOEKTHBII W  COLMAIBHOM
JIeATEIIbHOCTH;

Oraanenue
YHHBEPCAJIbHbIMHA
KOMMYHHKATUBHBIMH
JeliCTBHUSIMH:

0) CoBMecTHast
NesiTeJIbHOCTD:

-IOHUMaTh W HCHOJIb30BAThH
MPEUMYILIECTBO KOMAHIHOW M
WHAUBUAYATbHON pabOTHI;
-IIPUHUMATh LEIN COBMECTHON
JIEATENBHOCTH,
OpraHU30BbIBaTh u
KOOPAMHUPOBATH JCHUCTBUS 1O
€€ JIOCTHXKCHUIO: COCTaBJISTH
IJIaH JAEHUCTBUH, paCIpelesaTh
poiM C y4YETOM  MHEHHUS
YYaCTHHUKOB, o0cyXI1aTh
pe3yabTaThl COBMECTHOM
paboThI;

-KOOPAMHUPOBATH 71
BBITIOTHSATH paboTy B yCIOBUSIX
peanbHOro, BUPTYAJIbHOTO M
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

-YMCTb IIJIAHUPOBATb U BBIIIOJHATH

XUMUYECKUN AKCIIEPUMEHT
(mpeBpaieHue OpraHUYEeCKUX
BEIIECTB npu HarpeBaHuu,

HOJy4YEeHHE 3TUIIEHA U U3yUEHHE €ro
CBOICTB, KAYECTBEHHbBIM PEAKIIMU Ha
QIBJETUABI, KpaxMall, YKCYCHYIO
KUCJIOTY; JIeHaTypanusi OeJIKOB MpHU
HarpeBaHWM, LBETHbIE  pPEaKLUU
0eIKOoB; MIPOBOJUTH peakuuu
MOHHOTO OOMEHA, ONpEeNTh Cpeay
BOJIHBIX PAacTBOPOB, Ka4deCTBEHHBIN
peakuuu Ha cynb(ar-, kKapOoHaT- U
XJIOpU/I-UOHBI, HA KATUOH aMMOHHUS;
pemaTh SKCIePUMEHTAIBHBIC 3a/1a41
o TeMaM «MeTtanmib U
«HemeTtamib») B COOTBETCTBUU C
NpaBUIaMU TEXHUKH O€30MacHOCTH
Mpu OOpalleHUI0 C BEIIECTBAMHU U
1a00paTOPHBIM 000pyZI0BaHUEM;
MIPEICTABIIATh pe3yIbTaThI
XMMHUYECKOT0 3KCIepuMeHTa (opme
3aIIUCHU YpaBHEHHU
COOTBETCTBYIOIIMX  pEaKUud |
(hopMyIHpOBATh BBHIBOJII HA OCHOBE
9THX Pe3yJIbTaTOB;




-OCYIIECTBIATh  MO3UTHUBHOE
CTpaTeruyeckoe MOBEICHUE B
Pa3INYHBIX CUTYyaIUsX,
MPOSBISATE  TBOPYECTBO U
BOOOpaKeHUe, OBITh
MHUIIUATUBHBIM

Osuanenue
YHHBepPCAJbHBIMU
peryJsiTHBHbIMH
JeHCTBUSIMH:

I) NpUHATHE ce0sl M JAPYrux
JIoen:

-IIPUHUMATH MOTHBBI "
apryMEHTHI JPYTUX JIIOJCH TPU
aHanm3e pe3yIbTaToB
NeSITeITbHOCTH,

-IpU3HABaTh CBOE TIPAaBO H
IIpaBO JIpYyrux JIIOAEH Ha
OIIINOKH;

-pa3BHUBAThH CIIOCOOHOCTH
MOJHUMATh MHUpP C TO3HIUU

JIPYTOTO YelIOBEKa;

OK 07.
ConeilicTBOBaThH
COXpaHEHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepeKeHHtIo,
MIPUMEHSATH 3HAHUS
00 M3MEHEHUHN
KJIUMATa, MPUHITAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JICICTBOBATH B
Ype3BBIYAITHBIX
CUTYaITUSIX

B o0uaacTH 3K0J10rHYECKOro
BOCIIUTAHUSA

-chopmMupoBaHHOCTH
HKOJIOTMYECKOM KYJbTYPHI,
MMOHWMAaHUE BITUSTHUS
COLIMATIbHO-9KOHOMHUYECKUX
MPOILIECCOB  HA  COCTOSIHHE
MPUPOAHOMN COLIMAIbHON
Cpenbl, OCO3HaHHE
rI100aTBHOTO xXapaktepa
HKOJIOTMYECKUX MPOOIIeM;
-IJITAHUPOBAHUE u

OCYILECTBJICHUE JCHCTBUH B
OKPYXaIOIIEH cpejie Ha OCHOBE
3HaHUs LEeJIed yCTOMYMBOIO
pPa3BUTHS YEIIOBEUECTBA;
aKTHUBHOE HENIPUSITUE
JIEUCTBUN, MPUHOCIUIUX BpEL
OKPYXaroIleH Cpeae;

-yMEHUE MPOTHO3UPOBATH
HeOIaronpusITHbIE
JKOJIOTUYECKHE IIOCICICTBHS
MPEAIPUHUMAEMBIX JIEMCTBHI,
MpeaOoTBpalaTh UX;

-paciIupeHuc OIIbITa
JCATCIIbHOCTH 9KOJIOTHYEeCKOM
HAIIPpaBJICHHOCTH,

-OBJIaJICHHUEC HaBBIKaMH

y4e0HO-HCCIIEeIOBATENIbCKOMH,

-chopMHpOBATH TPEACTABICHUS: O
XAMUYECKOU COCTAaBIIAIOIICH
€CTECTBEHHOHAY4YHOU KapTUHBI
MUpa, POJM XHMHUHM B [O3HAHUU
SIBJICHUH PUPOJIbI, B POPMUPOBAHUU
MBIIJIEHUS U KYJbTYpbl JIMYHOCTH,
ee (YyHKUHMOHAIBHOM TI'PaMOTHOCTH,

HEOOXOIUMOH JUTSL penieHus
MPAKTUYECKUX 3ama4 u
SKOJIOTHYECKH 000CHOBAHHOTO

OTHOLIEHUS K CBOEMY 3I0POBBIO U
IIPUPOIHOMU Cpelie;

-YMBITh co0roaTh npaBuia
9KOJIOTHYECKH 1eJ1eC000Pa3HOTOo
noBe/ieHuss B OBITY U TPYAOBOM
ACATCIIBHOCTH B LCIIAX COXPaHCHHA
CBOErO 3J0pOBbS U OKpyKarouien
NPUPOTHON  Cpelbl;  Y4YWUTHIBATh
OMacHOCTh BO3JEHCTBHUS Ha KUBbIE
OpPTraHnU3MBbI OIIPENICIIEHHBIX BEIIECTB,

MOHUMAas CMBICII MoKa3aTeis
MpEeAETbHO JIOITYCTUMOU
KOHLEHTPALIUU
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MPOEKTHBII ¥  COLHUAIBHOU
JIeATEIbHOCTH;
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IIPEJIMETA

2.1. O0bem y4eOHOro npeaMera U BUAbl Y4eOHOH padoThl

Buj yueOHoi padoThl

O0beM yacoB

nepeom cemecmpe

O0beM 00pa3oBaTe/IbHOW MPOrpaMMbl Y4eOHOT0 IpeaMeTa 36
BT. 4.

OcHOBHOE coJiepKaHHe 32
B T.4.

TEOPETHYECKOE 00yUeHUE 16
MPAKTUYCCKHUE 3aHSATHSI

n1abopaTOpHBIE 3aHATHS 16
IIpodeccnoHabHO-OPUEHTHPOBAHHOE CoJepkaHue (COmepPsKaHuU| 2
NPHUKJIATHOTO MOTYJISA)

B T.U.

TEOpPETUYECKOEe 00yUeHUE 2
MPAKTUYCCKHUE 3aHSATHSI

IIpomedicymounas ammecmayus 8 popme 3auema ¢ OYeHKol 8 2
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2.2. TemaTHuyecKHuii JIAH M coJep:KaHue YUeOHOTo npeamMera XuMusi

HaumenoBanue ConepaxaHue y4e0HOro MaTepHnaJia, 1adopaTopHble H NPaKTHYeCKHe PadoThbl, CAMOCTOSITEJIbHAsI O0bem ®opmupyembie | YpoBeHb
pa3iesioB U TeM paboTa odyuyaroluxcs, KypcoBasi padota (IpOeKT) (ec/iu npedycmompensi) 4acos KOMIIETEHIIUM | OCBOCHHS
1 2 3 4 5
OcHOBHOE coJiep>KaHue 32
Pazgen 1. OCHOBBI CTpOEHMSI BEILIECTBA 2
Tema 1.1. Ctpoenue CopneprxaHue y4eOHOr0 MaTepuaia 2
aTOMOB XMMHUYECKHUX . -
SIIEMEHTOR H TIPHPOJA 1 | CoBpeMeHHass Moaenb CTpoeHHA aToMa. CHMBONHYECKHH SA3BIK XUMHU. XUMHYIECKHH 2 OK.01 1
XUMHYECKOR CBSI3H 3JIeMEHT. DIEeKTpOoHHas KoH(urypamus atoma. Kmaccudukanus XMMHYIECKUX 3JIEMEHTOB
(s-, p-, d-amementsr). BameHTHBIE 3JCKTPOHBL. BaneHTHOCTh. DIIEKTpOHHAs MHPHUPOAA
XUMHUYECKOHN CBA3U. DIEKTPOOTPHUIATEIbHOCTh. BUAB XUMHYECKOH CBA3U (KOBaJeHTHAs,
WOHHAas, MeTaJJindecKas, BOJOPOJHAs) U cloco0bl ee 00pa3oBaHus
JlabopaTopHbie paboThI
IIpakTrueckue 3aHATUSA
Pemenue 3amanuil Ha MCIOJB30BAHME XUMHUYECKOW CHUMBOJMKU U Ha3BaHUM COEJMHEHUH IO
HOMEHKJIAType MEXIYHapOAHOTO COI03a TEOPETHUCCKON U MPUKIATHON XUMHUHU U TPUBUAIBHBIX
Ha3BaHUHW U1 COCTABIICHUS XUMHYECKUX (GOPMYJ JBYXaTOMHBIX COCAUHEHHH (OKCHAOB,
cyab(GUAOB, THAPHUAOB H T.II.) U JPYTUX HEOPTaHUUYECKUX COCJUHEHUN OTACIbHBIX KIIACCOB.
IIpakTuyeckue 3amaHUs HA YCTAaHOBJIEHHE CBI3U MEXIY CTPOCHHEM AaTOMOB XHMHUYECKHUX
3JIEMEHTOB U MEPUOJIUIECKHM U3MEHEHUEM CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCTUHECHUN
B COOTBETCTBHUHU ¢ NonoxeHueM Ilepuoandeckoil CUCTEMBI.
KonTponbHbIe paboThI
CamocrosiTenbHast paboTa 00ydJarommxcst
Tema 1.2. Conepxanne yueOHOTO MaTepraia OK.01 1
ITepuoanueckuit JlaGopaTopHble paboThl OK.02
3aKkoH n Tabmuna JILU. | [IpakTtraeckue 3aHATHS
MenzeneeBa Ilepuoanueckas cucrema xumuueckux sinemeHToB [[.M. MenaeneeBa. @U3UUECKHUNA CMBICI
I[lepmonuueckoro 3akoHa J[.MI. MenneneeBa. 3aKOHOMEpPHOCTH H3MEHEHHS CBOWCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CJIOXXHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHUEM XHMHUUYecKoro njneMeHTa B llepuoauueckoit cucreme. MuUpPOBO33pEHUECKOE U
HayuyHoe 3HadeHue llepuonunueckoro 3axkoHa .M. Mengeneesa. IIpornossl JI.1I. Menaeneena.
OTKpBITHE HOBBIX XHMHYECKHX DJJIEMEHTOB. PemeHne NPaKTHKO-OPHEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJaHUH Ha XapakTepH3alHI0 XUMHUYECKHX dJIEeMEeHTOB «Meramnnyeckue /
HEMEeTalJIWuyeCKue CBOMCTBA, JJIEKTPOOTPULIATENBHOCTh XHMMUUYECKHUX  JJIEMEHTOB B
COOTBETCTBUM C HMX D3JIEKTPOHHBIM CTPOEHUEM M IOJOXKEHHEM B NEPHOIUYECKOH cHUCTEME
xuMuueckux saemeHToB J.M. MengeneeBay
KoHTposnbHEIe paboThI
CamocrosTenbHas paboTa 00yyarommxcst
Pazpen 2. Xumuueckue peakuuu 6
Tema 2.1. Tumst Copneprxanue yueOHOr0 MaTepuaia 1 OK.01 1

XUMHUYCCKUX peaKIlI/IfI

1 | Kmaccupukanuss W TUNB XUMHYECKHX pEaKNHil ¢ ydacTHEeM HEOPraHWYEeCKHWX BEIIECTB.
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CocraBieHue ypaBHeHI/Iﬁ peakum‘/i COCANHCHUSA, PA3JIOKCHUA, 3aMCIICHMUA. O6M€Ha, B T.4Y.
peaxuni«i TOpCHHA, OKUCIICHUA-BOCCTAHOBJIICHU.

ypaBHeHI/IH OKHUCJIICHUSA-BOCCTAHOBJIICHMUA. CreneHb OKHUCJIICHHA. OKUCIUTENb u
BOCCTAHOBHUTCIIb. CocTaBieHue H YpaBHUBAaHUC OKHCIUTCIbHO-BOCCTAHOBHUTECIbHBIX
peaxunﬁ METOAOM DBJIEKTPOHHOTO O6ananca. OKHCIUTENLHO-BOCCTAHOBUTEILHEIE peakKuuu B
Inpupoac, MpoOM3BOACTBCHHBIX IMPOLNECCAX U KHU3HCACATCIbHOCTH OPraHnu3MoOB

JlaGopaTopHble paboThI

IIpakTHueckue 3aHsITUs

KonuuyecTBeHHBIE OTHOIICHHS B XUMHHU. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XHUMHHU H
pacyeThl IO ypaBHEHHSIM XMMHYECKHX peakuuil. Moib Kak e€JMHHLA KOJHYeCcTBa BELISCTBA.
MonsapHas Macca. 3aKOHBI COXpaHEHHS MacChl U YHEPTHHU. 3aKOH ABoraapo. MonspHHI 00beM
razoB. OTHOCUTeIbHAA IUIOTHOCTH Ta3oB. PacyeTbl Mo ypaBHEHHUSAM XHMHUYECKHX PEaKUHH C
HCIIOJIb30BAHUEM MaccChl, 00beMa (HOpMallbHbIE YCIOBUS) ra30B, KOJHYECTBA BEIlESCTBA

KonTtponsHbie paboThl

CamocrosrenpHasi paboTa 00yJaromuxcs

Tema 2.2.
DNEeKTPOTUTHYECKAS
JIACCOLMAINS 1
HOHHBIA 00MEH

ConeprxaHue y4eOHOr0 MaTepHuania

1| Teopus »saexTponuTHueckoi gucconuanuu. MoHBI. DIEKTPONHUTH, HEIIESKTPOIUTHI.
Peaxnuu nonnoro oomena. CocTaBleHHE peaKlUi HOHHOTO 0OMEHa MyTeM COCTAaBICHHUA UX
MOJIHBIX U COKPAIIeHHbIX HOHHBIX ypaBHeHUH. KHUCIOTHO-OCHOBHBIE peaklUu. 3agaHUsA Ha
COCTaBJICHUE HOHHBIX peaKUUl

JlaGopatopHbie paboThI

Jlaboparopras pabora « TUIIBI XUMHUYECKUX PEAKIIHI.

HccnenoBanue THIOB (110 COCTABY M KOJIMUECTBY NCXOHBIX M 00pa3yIOMIMXCs BEIIECTB) M MPU3HAKOB
XUMHUUECKHX peakiuid. [IpoBeneHne peakuuii HOHHOT0 0OMeHa, ONpe/ieJIeHUE CPeibl BOJHBIX PACTBOPOB.
3aaHusI Ha COCTABJICHUE MOHHBIX PeaKInit

IIpakTrueckue 3aHATUS

KonTtpomsHbIe paboThI

CTpOCHI/Ie BCIICCTBA U XUMHNYCCKUE PCAKIIUN

CamocrosTenbHas padoTa 00ydJaromuxcst

OK.01
OK.04

Paznen 3. CtpoeHne u CBOMCTBAa HEOPTAHNIECKUX BEIIECTB

Tema 3.1.

Coneprxanue yueOHOTO MaTepuaia

OK.01
OK.02
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Knaccuduxanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHMYCCKUX
BEIIECTB

1 | IIpenmer Heopranuueckod xumuu. Kiaccudukanus HeopraHudeckux BeuecTs. [IpocThic u
cinoxHble BemiecTBa. OCHOBHBIC KIIACCHI CJIOKHBIX BeHIECTB (OKCHUIBI, THIPOKCHUIHI,
KUCIIOTBI, COJIH). B3anMMOCBA3b HEOPraHUYECKHX BEHmECTB. ATperaTHbie COCTOSHHS
BemecTBa. Kpucrtannudeckue u aMop@HbIC BeniecTBa. THINBI KPUCTANIMYCCKUX PEIICTOK
(aToMHas, MOJIEKYJISIpHAs, HOHHAs, METaJIMYecKas). 3aBUCUMOCTh (PU3MUYCCKUX CBOMCTB
BEIIeCTBA OT THUMA KPHUCTAIIINYECKOW peleTKH. 3aBUCUMOCTh XHMHYECKOW aKTUBHOCTHU
BEIIECTB OT BHJAa XHMHYECKOH CBS3M M THUIA KPHUCTAJIMYECKOW pemeTku. [IpUYUHBI
MHOTO00Opa3us BEMIECTB

JlabopartopHsie paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHA

HomeHknaTypa HeOopraHMYEeCKHX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOMAS U3 UX XUMHUUYECKON
(GbopMyJIBl HMIIM COCTaBJICHHE XHUMHYECKOH (OpMyinbl HMCXONS M3 Ha3BaHHUS BeEIleCTBa IO
MexayHaponuoit (MIOITAK) wim TpuBHanpHOW HOMEHKIATYpE.

Pemenne mnpakTHUecKMX 3aJaHUN 1O KiIacCHPUKAIMH, HOMEHKJIAType W XUMHUYECKHM
¢dbopMyTaM HEOPraHMYECKHUX BEHIECTB PAa3JIMYHBIX KJaccoB (yrapHbI Tra3, YTIEKHCIBIH Tas,
aMMHaK, TalleHas H3BECTh, HErameHas H3BECTb, NUTbEBas cola M APYTHX): Ha3bIBaTh M
COCTaBIATH (POPMYJIBI XUMHYECKUX BEIIECTB, ONPEAEIATh NPUHAIICKHOCTD K KJaccy.
Hctounnkn xumuuecko mHpopmanuum (CpeacTB mMaccoBod mHpopmanuu, cerb MHTEpHET n
apyrue). [Touck mHGoOpMaIuu Mo Ha3BaHUSIM, HICHTUDHUKATOPAM, CTPYKTYPHBIM GopmMyniam

KoHTposbHbIe paboThI

CamocrosrenpHas paboTa 00ydaromuxcs

Tema 3.2. ®usuxo-
XUMHUYCCKHUC
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

Copepxanne yaeOHOTO MaTepHuaia

1 | Merannsl. O0uue puznueckre U XUMHUUYECKHe CBOMCTBA MeTaloB. CIIocoObI MONyUYeHUS.
3HayeHHEe METAJJIOB M HEMETAJJIOB B IMPHUPOJE M JKU3HEACSATEIbHOCTH 4YeJOoBeKa H
opranu3MoB. Koppo3us MeTamioB: BHIBI KOPPO3UHU, CHOCOOBI 3al[UTHl METAJIOB OT
KOpPpO3uHu

2 | Hemerannpl. O0mue ¢u3nyeckue M XHUMHYECKHE CBOICTBA HEMETaJUIOB. THUIHMYHBIC
cpoiictBa HemeTawoB |V-VII rpynn. Knaccupukanms u HOMEHKJIATypa COCJUHEHHUH
HeMeTaoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE

3 XHMHUYEeCKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPraHUYCCKUX BCLICCTB (OKCI/I)_IOB,
TUAPOKCHUIAOB, KUCJIIOT, colie u I[p) 3aKOHOMCpHOCTI/I B M3MEHEHHH CBOMCTB MNpOCTBIX
BCHICCTB, BOAOPOAHBIX COGHHHCHHﬁ, BBICIIUX OKCHUJAOB U THAPOKCHUJIOB

JlaGopatopHbie paboThI

IIpakTHueckue 3aHsITUs

CocTaBneHHe YypaBHEHHH XHMHYECKHX pEaKIUH ¢ ydJacTHEeM TMPOCTHIX M CIOXHBIX
HEOPTAaHMYECKHUX BEMIECTB: METAJNIOB M HEMETAJLUIOB; OKCHAOB METAJJIOB, HEMETAJUIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPTAaHNIECKUX KHCIOT, OCHOBAHUHA M aM(pOTEPHBIX THAPOKCUIOB;
HEOpPTaHUYECKUX  COJeH, XapaKTepU3yIOIIUX HUX CcBoMcTBa. Pemenue  mpaxTHKO-
OpPUEHTHPOBAHHBIX TEOPETHUYECKHX 3aJaHWi Ha cBoicTBa. CocrTaB, mojdydyeHne W OezomacHoe
HCIIOJIb30BaHHUE BaXKHEHIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTHYECKOH NeATEIbHOCTH
4eJIOBEKaA

OK.01
OK.02

KoHTposnbHbIe paboThl
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CamocrostenbHas paboTa 00yyaronmxcst

Tema 3.3. Cojneprxkanue yueOHOro Marepuaia OK.01
Wnentnduxanns JlabopatopHsie paboThI 4 OK.02
HEOPraHMIECKUX JlaGopatopHas pabora «peHTH(UKALMI HEOPTAHHUYECKUX BEIIECTBY. OK.04
BCIICCTB Pemenue skcnepuMeHTaIBHBIX 3a7a4 10 XUMUYECKUM CBOIICTBAM METAJJIOB U HEMETAJIOB, 110
pacro3HaBaHUIO U MOJYYCHUIO COCANHEHUI METalI0B U HEMETAJIOB.
Unentudukanusi HEOPTaHWYECKHX BEMIECTB C HCIOJB30BaHHEM HUX (HU3UKO-XUMHUECKHUX
CBOHCTB, XapaKTepHBIX Ka4eCTBCHHBIX peakiuii. KauecTBeHHBbIC peakuuu Ha cyiabdar-,
KapOOHAT- M XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHS
[IpakTuueckue 3aHsITHs
KonTtponbHbie paboThI
KontponbHas pabora 2. CBOHCTBa HCOPTaHHUCCKUX COCAMHCHHIA
CamocrosTenbHas paboTa 00ydJaromuxcs
Paznen 4. CtpoeHue u CBONCTBAa OPraHMYECKUX BEIIECTB 10
Tema 4.1. CopepxaHue y9eOHOro MaTepuala 1 OK.01
Knaccuduxanpus, 1 | IlosBieHME U pa3BUTHE OPTAHUICCKONW XMMHUH Kak HayKd. [IpenmMer opraHUYecKOl XUMUH.
CTpOCHHUE U MecTo 1 3HaUe€HHE OPTAaHUYECKOW XUMUHU B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa XUMHUYECKOE CTPOCHUE KaK MOPSAJOK COSAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTH.
OpraHUYECKUX OCHOBHBIE TIOJIO)KEHHE TEOPUU XUMHUYECKOTO CTPOCHMSI OpPraHUYecKuX coequHeHuit A.M.
BELIECTB ByTtnepoBa. YriepoaHBIH CKeleT OpraHHYecKOM MOJeKyNnbl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOEHHS MOJIeKYl. MI3oMepusi U H30MEPHI.
[Moustue o ¢yHkMOHAIBHON rpymme. Pagukan. [IpuHIUOBL KiacCHDUKAMH OPraHUYCCKHX
coequHeHUH. MexayHapomHas HOMCHKJIATYpa W TPHHIUIEI HOMEHKIATYPHl OpPTaHHYECKUX
coenuaeHui. [loHATHE 00 a30TCOAEpIKAIINX COCTUHCHUSIX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrmeBomax, kupax, Oenkax W JAp.), BRICOKOMOJCKYJSIPHBIX COCIMHEHUSIX (MOHOMEp, MOJHIMED,
CTPYKTYPHOE 3BCHO)
JlabopaTopHbIie paboTHI
IIpakTHueckue 3aHATUSA
Homenknatypa  OpraHM4ecKUX  COEJMHEHHUH  OTAENbHBIX  KJaccOoB  (HACHIIIEHHBIE,
HEHACBHIIEHHbIE W apOMaTHYE€CKHUE YTJIEBOIOPOJIbI, CHUPTHI, (EHOJBI, albJEeTUIbI, KETOHHI,
kapOoHOBBIe KHUCIOTH W Ap.) CocTaBleHHE TMOJHBIX U COKPAMIEHHBIX CTPYKTYPHBIX GOpMYI
OpPraHMYECKUX BEIIECTB OTAEIBbHBIX KJIACCOB, UCIOJB3YsI UX HA3BAHUS MO CUCTEMATHYECKOW U
TPUBUAJIBHOW HOMEHKJIATYpe (3THJICH, alleTUIIeH, TIUIepUH, GeHo, PopMalbIeTHuI, YKCyCHast
Kuciora, riaunuH). PacdeTel mpocreiimmeidr (GopMyJIBl OPraHMYECKOW MOJICKYJIBI, HCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)
KonTtponbHbIe paboThI
CamocrosrenbHas paboTa 00yJaromuXCs
Tewma 4.2. CBoiicTBa Copepxanne yaeOHOTO MaTepHraia 3 OK.01
OpraHWYECKUX OK.02
COEMUHEHNH OK.04
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1 OU3NKO-XUMUYECKUE CBOICTBA OPraHHYECKHX COCIMHECHUU OTIEIBbHBIX KiIaccoB (0COOCHHOCTH
KiaccupUKaMd ¥ HOMEHKIATypbhl BHYTPH KJlacca; TOMOJOTHYECKHIl psa u obmas ¢opmyina;
n3omMepus; GU3MUYCCKHUE CBOHCTBA, XMMHUYCCKHUE CBOMCTBA; CIOCOOBI MOJYyYCHHUSI):

- IpeAcabHBIC YTJIEBOJOPOAB! (alKaHbl M IHUKJIOAJIKaHbI). | OopeHHe MeTaHa KaK OJWH W3
OCHOBHBIX HCTOYHHKOB TeIlJla B INPOMBIMIIEHHOCTH W ObITy. CBOiicTBa HPUPOAHBIX
yIJIEBOOPOAOB, HAXOXKIACHUE B IPUPOJE M NPUMECHEHHE alIKaHOB;

- HempeneJbpHbIC (aJKEHBI, AJKWHBl W AJKaJUEHBI) W ApOMAaTHUYECKHE YTIEBOIOPOIBI.
T'openne aneTuneHa Kak ICTOUHUK BBICOKOTEMIEPATyPHOTO IJIAMEHHU AN CBAPKHU U PE3KHU
METaJIJIOB

2 | - KHCIIOPOJACOAepIKAIIHE COSUHEHUS (CTUPTHI U (EHOJIBI, KAPOOHOBBIE KUCIOTHI U 3QUPHI,
anbACTUABl M KETOHBI, JXHUPBI, YIJIEBOABI) MPaKTUYECKOE IPUMEHEHHE STHUJICHTIHKOJIS,
rauuepuna, genona. [Ipumenenue Gopmanbaernna, aneranbiaeruia, YKCyCHOH KHCIOTHI.
Mpbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Momlue cBoicTBa Mblia

3 | - azoTcoaepkalire COeAMHEHHS (AMUHBI 1 aMUHOKHUCIIOTHI, 0€JIKn). BeicokOMOJIeKyIsipHbIE
coeMHEHUs (CHUHTETHYECKHME M OHOJOTHYECKU-aKTUBHBIE). MOHOMeEp, MOJUMED,
CTpyKTypHOe 3BeHO. I[lomummepusanusi O>THIEHa KaK OCHOBHOE HaNpaBIE€HUE €TI0
UCTHONb30BaHMA. [ eHeTHUeCKas CBA3b MEXIY KIacCaMU OPraHUYECKUX COEJHHEHUN

JlaGopaTopHble paboThI

JlabopaTtopHas pabota «IIpeBpamenus opraHMdYeCKIX BEIECTB IPH HATPEBAHUU Y.
[Momydenne sTHICHA M W3ydYEHUE €TO CBOICTB. MoaennpoBaHUe MOJIEKYT U XUMHUYECKHX MPEBPAICHAN
Ha [IpUMepe 3TaHa, TWICHA, alleTWICHA U JIp.

HpaKTI/I‘{eCKI/IC 3aHATHA

CBoiicTBa OpraHMYECKHX COCIMHEHUH OTAEIbHBIX KJIAaCCOB (TPHUBHANBHASA M MEXIyHapoIHas
HOMEHKJIaTypa, XHMHUYECKHE CBOWHCTBAa, CHOCOOBI TOJYdYEeHHS): MpeAeiabHble (aJIKaHBl H
LUKJOANTKaHbl), HeNpeaeabHble (aNIKeHbl, aJKUHBI U alKaJHeHBl) M apoMaTHUYECKHUe
yIIEeBOAOPOABI, CHUPTH U (EeHONBI, KapOOHOBBIE KHUCJIOTH U 3(QUPHI, albIETHAB U KETOHBI,
AMHHBl UM AMHUHOKHCIOTBHI, BBICOKOMOJIEKYISpHBIE COEIAMHEHHUA. 3aJaHUs Ha COCTaBJIEHHUE
YPaBHEHHI XUMHYECKMX pEaKOUi C ydacTHEM OPraHMYECKHX BEIIECTB Ha OCHOBAaHUU HUX
COCTaBa U CTPOCHUS

CocTaBieHHe cxeM peaknuil (B TOM YHCIE MO MPEMIOXKEHHBIM IIEMOYKaM IpeBpanieHuit),
XapaKTepU3YIOIUX XHUMHYECKHE CBOWCTBAa OPraHUYECKHX COECJUHEHUH OTHEJbHBIX KJAacCOB,
Cmoco0Bl WX TMOJNYYCHHS W Ha3BaHHEC OPTAaHUYCCKUX COCAMHCHHUW WO TPHUBHAIBLHOU HWIIH
MEXIYHapOJAHOH CHUCTEMAaTHYE€CKOW HOMEHKJIaType. PelleHue NpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKHX 3aJlaHUM Ha CBOMCTBA OPraHMYECKUX COCJAMHEHUHN OTAEJbHBIX KJIACCOB

KontpomnsHbie paboTh

CamocrostenbHast paboTa 00ydarommxcst

Tema 4.3.
Wnentudukanmys
OpPTaHUYECKUX
BEILIECTB, MX
3HAUYEHHE U
MIPUMEHEHUE B

Coneprxanue yueOHOTO MaTepuaia

1 | buooprammueckue coeauHeHUs. IIlpuMeHeHne W OwWoJOTHYECKas POJb YTIEBOJIOB.
Okucienue YTJI€BOAOB - UCTOYHUK DHEPIUU KUBBIX OPTraHHU3MOB. OobOmxactu NPpUMCHCHUSA
aMuHOKHCIOT. lIpeBpamenus OenKOB MHUINM B opranusMme. buomormdeckne (yHKIIUH
OenkoB. buomornueckme QYyHKIIUU XKUPOB. Polp opraHumvyeckod XWUMHUH B pPEIICHUHU
npoOJieM MuIeBoi 0€30MaCHOCTH

OK.01
OK.02
OK.04
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OLITOBOH U
MPOU3BOJICTBCHHOM
NESITEILHOCTH
yeJ0BeKa

2 | Ponp opraHum4eckoil XMMHHM B pelICHWU NPOOJEM JHEPreTHUYEeCKoi Oe30macHOCTH, B
pPa3sBUTUN MEIHMIUHBI, CO3/JaHUU HOBBIX MaTEpHalOB, HOBBIX HMCTOYHHKOB DHEPTrHH
(anpTepHAaTHUBHBIE UCTOYHHUKHU 3Hepruu). OnmacHOCTh BO3AEHCTBUSA Ha XKUBBIE OpPTaHU3MBI
OpPTaHMYECKHUX BEUIECTB OTHEJIBHBIX KJIaccoB (Yri€eBOXOPOABI, CHUPTHI, (EHOJHI,
XJOpOpPraHUYEeCKUEe MPOU3BOJHBIC, alBAETHUIBl M Jp.), CMBICI II0Ka3aTeisi NpelesibHO
JONyCTHUMOM KOHIEHTPAIUH

JlaGopaTopHble paboThI

JlabopaTtopHast pabora: «MaeHTHdUKanUsA OPraHMYECKUX COCJUHEHHUH OTACIBHBIX KIACCOB»
WNnentudukanus opraHMdeCKMX COCTMHEHHH OTACIBHBIX KJIACCOB (Ha MPUMEpPE aabJeTrHIOB,
Kpaxmamna, YKCYCHOI KHCIOTBHI, OCGJIKOB M T.N.) C MCHOJb30BAaHHEM HX (DU3MKO-XHMHYECKHUX
CBOMCTB M XapaKTEpHBIX KAa4CCTBEHHBIX peaknuii. JleHatypamus Oelka NIpH HarpeBaHUH.
IIBeTHBle peaknun OeakoB. BO3HMKHOBEHHE AaHAJWTHYECKOTO CHTHAJIa CTOYKH 3PEHHS
XHUMHYECKHUX MpOLEeCcCOB INpPH MNPOTEKAaHHMHM KAaueCTBEHHOW peaKkUHH, MO3BOJIAIOLIEH
UICHTU(OUIIMPOBATH NPEIIOKEHHBIE OpraHNYecKUe BellecTBa

IIpakTrueckue 3aHATUSA

KonTtposbHbie paboThI

KonrponbHas padora 3. CTpyKTypa 1 CBOICTBa OPraHMYECKHUX BEILECTB

CamocrosTenbHasi paboTa 00yJaromuxcs

Pa3z[en 5. Kunetnueckue u TEPMOANHAMHUYCCKUEC 3aKOHOMCPHOCTH IMIPOTCKAHUA XUMHUYICCKUX peaKI_[I/Iﬁ

CkopocThb Coneprxanue yueOHOrO MaTepuaia OK.01
XAMHICCKHX 1 | CkopocTh peakiuu, €€ 3aBUCMMOCTb OT Pa3JMYHBIX (PAKTOPOB: NMPUPOJBI PEArUPYIOLIMX OK.02
PCaKIHH. BEIIECTB, KOHIEHTPAIUU PEATUPYIOIUX BEUIECTB, TEMIIEPATYPHI U IIOLIAU PEAKIHOHHOM
Xumueckoe HOBEPXHOCTH. TemnoBsle 3(Q(PEKTHl XHMUYECKMX pPeaKIui. DK30- M DHIOTEPMHUYECKHE,
paBHOBeCHE pPEaKIHH.
O6paTuMocTh peakiuil. XHUMHYECKOE PABHOBECHE M €r0 CMEIIEHHE 0] AeHCTBHEM
pasnu4YHBIX (aKTOPOB (KOHLIEHTPALUs PEATEHTOB WIIM TPOAYKTOB DPEAKIHHU, JABJICHHE,
TEMIIEpaTypa) s CO3JaHuUs ONTUMAJbHBIX YCIOBHH IPOTEKAHUS XUMHYECKHUX MIPOIECCOB.
ITpunnun Jle lllatense
JlabopaTopHsle pabOThI
IIpakTudeckue 3aHATHUS
PemieHue TNPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanu3 (AKTOPOB, BIHUAIOIUX Ha
U3MEHEHHME CKOPOCTH XMMHUUYECKOM PEAKIMH, B T.4. C MO3UIUN IKOJOTHUECKH [[ENeCO00Pa3ZHOTO
NOBEJEHUS. B OBITY M TPYAOBOW JEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbA U
OKpYy:Kawllel TpUpoJHOIl cpesbl.
Peuenre MpakTUKO-OPUEHTUPOBAHHBIX 3aaHuil Ha npumeHenue npunuuna Jle-llatense mius
HAaXOXICHHS HAIpaBJICHHS CMEUICHHUS PABHOBECUS XUMHUYECKOM PeaKIMM M aHanu3 GaKkTopoB,
BIMSIONIMX HA CMENICHME XMMHYIECKOTO PABHOBECHS
KontpomnsHbie paboTh
CamocrostenbHas pabota 00yuaronmxes
Paznen 6. PactBopbl
Tema 6.1. [Tonsitue o | Coneprxanue yd4eOHOro Marepuana OK.01
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pacTBopax

1 | PactBopenne kak ¢uszuko-xumuyeckuit npouecc. PactBopsl. CrocoObl NMpUTOTOBIECHHUS
pactBopoB. PacTBOpuMocTh. MaccoBas g0yt pacTBOpeHHOro BemiectBa. CMblch
nokasaTesis IMpeNesbHO JOMYCTUMONH KOHIEHTPAllMM W €ro HCIOJb30BaHHE B OI[CHKE
JKOJIOTHYECKON 0€30MacHOCTH.

[IpaBuna 5KOJOTHYECKH 11eJ1eCO000pa3HOTO MOBEJACHHS B OBITY M TPYIOBOI JEsATEIbHOCTH
B IEJAX COXPAHEHHS CBOEro 3J0POBbS W OKPYXKAIOMEH NMPUPOIHOW Cpelbl; OMacHOCTh
BO3ICHCTBHS Ha )KUBBIC OPIaHU3MBI ONPEACICHHBIX BEIIECTB.

Pemenne mpakTUKO-OPHUEHTHPOBAHHBIX PACUECTHBIX 3aJaHUH HA PACTBOPHI, HCIOIb3yEMBIC
B OBITOBOI M MPOM3BOACTBEHHON ESTEIBHOCTH YEIOBEKA

OK.02
OK.07

JlaGopaTopHble paboThI

[IpakTuueckue 3aHATHS

KonTtpombHbie paboThI

CamocrosrenpHasi paboTa 00yJaromuxcs

Tema 6.2.
Hccnenosanue
CBOWCTB pacTBOPOB

ConeprxkaHne y4eOHOT0 MaTepHuania

JlabopaTopHbie paboThI

JlabopaTtopHas pabota «IIpuroToBieHue pacTBOPOBY.

[IpuroToBiieHue pacTBOPOB 3afgaHHON (MaccoBOM, %) KOHLEHTpanmuu (C MPaKTHKO-
OPUEHTUPOBAHHBIMH BONPOCAMH) U OIIpeieIeHIE CPpeabl BOAHBIX pacTBOpPOB. Pemenue 3agau Ha
MPUTOTOBJICHUE PACTBOPOB

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTponbHbIe paboThI

CamocrosrenpHas paboTa 00yyaromuxcs

OK.04

[TpodeccroHabHO-OPHEHTHPOBAHHOE coiepkKaHue (CoJiepKaHue MPUKIATHOTO MOIYJIS)

Pazgen 7.

Xumus B OBITY M IPOM3BOJICTBEHHOI JESITEIHOCTH YeIOBEKa

N

Xumust B ObITY U
NPOU3BOJICTBEHHON
JeATEeIbHOCTH
YeJoBeKa

Copepxanne yaeOHOTO MaTepHuaia

1 Hoselimue NOCTUXEHUS XUMUUYECKON HAYKM M XMMUUYECKOH TexHonoruu. Ponp xumuu B
obecmeyeHUH HKOJOTHUYECKOM, SHEpPreTHYeckoil M mNuIeBOH O€30MacHOCTH, Pa3BUTUH
MenuuuHbel. IlpaBuia mnoucka M aHaiuW3a XUMUYECKOW HHPOpPMALMHM U3 Pa3IMUHBIX
HCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas JUTEpaTypa, CpeACTBAa MacCOBON MHpoOpMaIUH,
ceTs MHTEpHET)

JlaGopatopHbie paboThI

IIpakTrueckue 3aHATUS

[Mouck u aHANHU3 KEHCOB O MPUMECHEHUH XUMUYECKUX BEIICCTB U TEXHOJOTUH ¢ yuyeToM Oyayuiei
npodecCHOHANbHON NEATCIBHOCTH 10 TEeMaM: BaXXHEHIIWE CTPOHWTEIbHBEIE MaTepPHUAaHI,
KOHCTPYKIIMOHHBIE MaTepHualibl, KPACKH, CTEKJIO, KEepaMHKa, MaTepuajabl AJs 3JIEKTPOHHUKH,
HaHOMaTepI/IaHBI, TEKCTHUJIbHBIC BOJIOKHA, HCTOYHHUKHN 3H€pFI/II/I, OpFaHI/I‘IeCKI/IC nu MI/IHCpaHBHBIC
ynoOpeHus, TeKapCTBEHHBIE CPEACTBA, OBITOBAS XUMMUSI.

3amura: I[lpencraBieHue pe3ydbTaTOB pEMIEHUs KeWcoB B ¢GopMe MHUHHU-TOKIANOB C
npe3eHTanuen

OK.01
OK.02
OK.04
OK.07

KoHTponbHbIe paboTh

CamocrostenbHas pabota 00yyaronmxcst
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[TpoMexyTouHas arrecranus 1o qucuuminge (audppepeHnupoBaHHbIN 3a4eT)

Bcero

36

Jlnist XapaKTepUCTUKU YPOBHSI OCBOCHHS yUE€OHOT0 MaTepralia UCIOJIb3YIOTCS CIeIyIoIue 0003HaYeHU:

1. o3HakoMHTENbHBIN (Y3HABAaHHUE paHEe U3YYCHHBIX 00BEKTOB, CBOMCTB);,

2. PEeNpoIyKTUBHBIN (BHIMOTHEHHUE JEATSILHOCTH MO 00pasily, HHCTPYKIIMH WU MO PYKOBOJICTBO);

3. TMPOIYKTHBHBIH (TNIAHKPOBAHUE M CAMOCTOSATEIHHOE BHIMIOJIHEHUE JICSATEILHOCTH, PEIICHNE MPOOJIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecreYeHnIo
Peanu3zanus yueOHOTO ipeaMeTa TpedyeT Hamu4usi y4eOHOTro KaOMHETa XHMHUH.
O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YHArOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- BBITSDKHOU IIKa(; 1EMOHCTPAIIMOHHBIN CTOJT;

- KOMIUIEKT Y4eOHO-HArIsAHBIX TOCOOUI 110 XUMUU;

- MUKPOJ1a00paTopuu sl 00y4aronuxcs, HAOOp XMMHYECKON TOCY bl U PEaKTHBOB.
TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHANIbHBIN KOMIIBIOTED, JIOKAJIbHAS CETh C BHIXOAOM B Internet,

- MyJIbTUMEIUUHBIA TPOEKTOP,

- IPOCKIIMOHHBIN JKPaH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

[lepeuenr pexkoMeHAyeMbIX Y4eOHbIX u3naHuil, WHTepHET-pecypcoB, AOMOIHUTEIBHON
JTUTEPATYPBI

OcHOBHbBIEC UCTOYHHKHU:

1. Tabpuensu, O. C. Xumus ai1st mpodeccuii u crienuaibHOCTeH TexHuueckoro npodus [Tekcr] :
YYIeOHUK JIUIS CTY/L. YupexacHuid cpen. mpod. oopazosanus. / O. C. I'abpuensa, U. I'. Octpoymos.
- M.: U3patenbckuii eHTp «Akagemus», 2018, — 272 c.

2. Mapteiaosa, T. B. Xumus [Tekct] : yuebuuk u npaktukym must CITO / T. B. Maprteiaosa, .
B. Apramonosa, E. b. I'onynoB. - M.: U3natensctBo FOpaiit, 2018. — 393 c.

JlomoTHATETbHBIC UCTOYHUKH:

3. I'muuka, H. JI. 3amaun u ynpaxkHeHHs 10 o0mield XuMuu [IJIeKTPOHHbBIN pecypc] : yueb.-
npaktud. nocodue / H. JI. I'munka; mox pea. B. A. Ilonkosa, A. B. babkosa. — 14-e m3n. —
OnekTpoH. AaH. — M.: U3narensctBo FOpaiit, 2020. — 236 c. - Pexxum ngoctymna:
https://urait.ru/viewer/zadachi-i-uprazhneniya-po-obschey-himii-449820#page/1

4. Jle6eneB, 0. A. Xwumus [IeKTpOHHBbIN pecypc| : y4eOHMK IS CPEIHETO
npodeccuonanibHoro obpaszosanusi / FO. A. JleGenes, I'. H. ®anees, A. M. I'onyGes, B. H.
[amoBau; mox oburedt penakuueii I'. H. ®ageesa. — 2-e uz ., nepepad. u gom. — M.: U3narenbcTBo
FOpaiit, 2020. — 431 c. — Pexxum nocryma:

https://urait.ru/viewer/himiya-452143#page/1
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOT'O INPEJMETA

KoHTpoJib ¥ oOmeHka pe3ylbTaToB OCBOCHHS y4eOHOro TMpeaMeTa OCYLIECTBIIAETCS
npernoJiaBaTesieM B Mpolecce MPoBeaeHU KOMOMHIUPOBAHHBIX 3aHATUH U 1a00paTopHBIX padoT,
TECTUPOBAHUS, & TAKXKE BBINOJHEHHS OOYYaIOIIMMUCS WHIUBUAYaIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

Ne | OK/TIK | Monynbs/Paznen/Tema PesynbraT 00yueHus TurbI OIIEeHOYHBIX
MEpONPUATHI
1 | OcHoBHOE coJiep KaHNe
1 Pa3znean 1. OcHoBBI DopMyIHPOBATH
CTPOEHUsI BellecTBa | 0a30Bble MOHATHA U
3aKOHbI XUMHH
1.1 | OK 01 | Crpoenue aToMOB CocraBnars xumuueckue | 1.3amaun Ha
XUMHYECKHUX (GhopMynbl COETUHEHUI B | COCTaBICHUE
AJIEMEHTOB M MPUPO/A | COOTBETCTBUU co | xumuyeckux  popmyn
XHUMHYECKOH CBSI3U CTETIeHbIO OKHCJICHUS | TBYXaTOMHBIX
XUMUYECKUX DJIEMEHTOB, | COEIMHEHU  (OKCHJIOB,
UCXO/s U3 BaJICHTHOCTHU U | CyNb(UIOB, TUAPUIOB U
3JIEKTPOOTPHUIIATEIIBHOCTH | T.IL.).
2.3amanue Ha
HCII0JIb30BAaHUE
XUMHYECKON CHUMBOJIUKU
U Ha3BaHUE COCAMHEHUS
() HOMEHKJIaType
MEXIYHAPOJIHOTO COK03a
TEOPETUUECKOU u
NPUKIAIHON XUMHH U
TPUBHAIBHBIX HA3BaHUM
IS COCTAaBJICHHS
XUMUYECKON dbopMbI
JIBYXaTOMHBIX
coenuHEHU  (OKCHIOB,
Cynb(UI0B, THAPUIOB) U
JIPYTUX HEOPraHUUYECKHUX
COCIUHEHUN OTIEIbHEIX
KJIACCOB
12 | OK 01 | Ilepuogmueckwuii XapakTepu30BaTh 2 IlpakTuyeckue
OK 02 3akoH u Tabnumna /.M. | XuMuueckue >JIeMEHThI B | 3aJaHUs Ha
MeneneeBa COOTBETCTBUM  C  HX | YCTAaHOBJICHUE CBSI3U
MOJIOKEHUEM B | MEXIY CTPOECHHEM
MEPUOJNYECKOM CHUCTEME | aTOMOB XUMUYECKHUX
XUMUYECKUX DJIEMEHTOB | 3JIEMEHTOB u
J.1. MenneneeBa MePUOINYECKUM
U3MEHEHUEM  CBOICTB
XUMUYECKUX DIJIEMEHTOB
U UX COEAUHEHUH B
COOTBETCTBUU c
MOJIOKEHUEM
[Tepronnueckon
cucreme
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2 Paznea 2. XapakTepu3oBaTh
XumHuYecKkue THIIBI XUMHYECKHX
peakuuu peakuuii
21 | OK 01 Tunel XUMHYECKUX CocCTaBiITh peakuuu | 1.3amaun Ha
OK 02 | peakuuit COEIMHEHMUS, COCTaBJICHUE YpaBHEHUS
pas3ioxkeHus, oOMeHa, | peaKIIHii:
3aMelleHus, -COCTUHECHHUS,
OKHUCJIUTEIBHO- 3aMelleHus,
BOCCTaHOBUTEIbHOMN pa3ioxeHus, OOMeHa;
peakuuu -OKHUCIUTENbHO-
BOCCTaHOBUTEIIbHBIX
peakuuii c
UCIIOJIb30BaHUEM METOJIa
3JIEKTPOHHOTO OaJiaHca.
2. 3agaun Ha pacuer
Macchl BEIIECTBAa WIIU
o0bema ra3oB 1o
U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacChl WU
00BEMBI  OIHOTO W3
YUYaCTBYIOUINX B PEAKIINU
BEIIIECTB; pacueTsl
MaccChl (oOBema,
KOJIMYECTBO  BEIIECTBA)
IPOTYKTOB peaxmmm,
€CJIM OJIHO W3 BEIECTB
UMEET IPUMECH
2.2 Onextponutuyeckass | CocraBisaTh  ypaBHeHus | 1.3amaHus Ha
JVICCOIMALIUS 1 XUMHAYECKHX peakiuii | cocTaBICHUE
MOHHBIN 00OMEH MOHHOTO  OOMEHa  C | MOJIKYJISIPHBIX u
ydacTHeM WOHHBIX  PEaKIuu  C
HEOPraHMYECKUX BEIIECTB | yJacTueM KUCIIOT,
OCHOBAaHMII U  COJICH,
yCTaHOBJICHHE
U3MEHEHHE KUCIOTHOCTH
Cpelbl
2.JIaboparopHast pabota
«Turmbr XUMUYECKHUX
pEAKLIHIN
3 Pa3nea 3. Ctpoenune | MccaenoBarb cTpoeHune
U CBOiicTBA U CBOiiCTBa
HEOPraHM4YecKux HEOPraHMuYecKuX
BellecTB BellIeCTB
3.1 | OK 01 | Knaccudpuxkarnus, Knaccudunuponatsb 1 .IlpakTuyeckue
HOMEHKJIaTypa 1 HEOpPTaHUYECKHe 3aJaHHS o
CTpOEHHE BEIIIECTBA B COOTBETCTBUU | KJaccu(UKaluy,
HEOPTraHMYECKUX C X CTPOCHHEM HOMEHKJIAType "
BELIECTB XUMHUYECKHM (opMyIam
HEOPTaHUYECKUX
BELIECTB Pa3INYHbBIX
KJIACCOB.
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2.3agaun  Ha  pacuer
MaccoBOM J0JM (Macchl)
XUMHUYECKOTO DJIEMEHTa

(coenuHeHMS) B
MOJIEKYJie (CMecH)
3a/laHus 1o
KJIaCCU(UKAIINH,
HOMEHKJIaType u
XUMHUYECKUM (OpMyIIaM
HEOPraHUYECKUX
BEII[ECTB pa3IMYHBIX
KJIACCOB
3.2 | OK 01 | ®usuko-xumuueckue | YCTaHABIUBATh 1.3ananus Ha
OK 02 | cBoiicTBa 3aBUCUMOCTb (GU3HUKO- | COCTABJIICHHE ypaBHEHUU
HEOPTaHUYECKUX XUMHUYECKHIX CBOMCTB | XUMHUYECKUX DPEAKIHH C
BEIIECTB BEIIECTB OT CTPOCHHS | yUeTOM  MPOCTHIX U
aToMa U MOJIEKYJI, @ TAKXKE | CIIOKHBIX
TUNA  KPUCTAITMYECKOW | HEOPraHMYECKHX
pereTku BEIIECTB: OKCHJIOB
METaJIJIOB, HEMETAJIIOB U
aM(pOTEePHBIX AIIEMCHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHMI u
aM(dOTepHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEPHU3YIOIMUX  HUX
CBOMCTBA U  CHOCOOBI
MOJTyYCHUS
2.IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJIaHUs
Ha CBOICTBa u
MOJTy4eHUs
HEOPraHUYECKUX
BEIIECTB
3.3 | OK 01 | UnenTuduxarms Hccnenosath 1.ITpakTuko-
OK 02 | Heopranudeckux KaueCTBECHHBIEC PEAKIIUU OPUEHTHUPOBAHHBIE
OK 04 | BemectB HEOPraHUYECKUX 3a7aHus o
BEIECTB COCTaBJICHUIO
XUMHUYECKUX PEaKIUh C
y4acTUEM
HEOPTaHUYECKUX
BEILECTB, UCIOJIb3YEMBIX
JUTSL UX WICHTU(UKAIAN
2.JIaGoparopHas pabora:
«neratudukarus
HEOPTaHUYECKUX
BEIIECTBY»
4 Pa3nea 4. Ctpoenune | UcciaenoBarb cTpoeHune

M CBOHCTBA

M CBOHCTBA
OpPraHuYecKHUX BellecTB
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OPraHu4YeCKuXx
BeIIECTB

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTraHUYECKHUX
BEILIECTB

Knaccudunuposars
OpraHUYeCKHE BEIIECTBA
B COOTBCTCTBHUU C HX
CTPOCHUEM

1.3apanus Ha
COCTaBJICHHE Ha3BaHHI
OpraHUYECKUX
COCTUHEHUN o
TPUBHAIIBHON u
MEKTyHapOAHOMN
CHCTEMaTHUYECKOI
HOMEHKJIAType
2.3amanue Ha
COCTaBJICHHE MOJHBIX H
COKpAaIICHHBIX
CTPYKTYpPHBIX  (hopmyi
OpraHWYECKUX BEIIECTB
OTJIENTBLHBIX KJIACCOB
3.3agaun Ha
onpeaeieHue
IIpOCTEeHIIEH
OpraHU4YeCcKOu
MOJIEKYJIbI, HUCXOIs W3
3JIEMEHTHOTO cocTaBa (B
%)

(bopMyJIbI

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OPraHUYEeCKHUX
COeIMHEHUN

YcraHaBiauBaTh
3aBHCHUMOCTh
XHUMHYCSCKHX CBOJMCTB
OpPraHUYeCKHX  BEUIECTB
OT CTPOEHUS MOJIEKYJI

¢duzuko-

1.3amanus Ha
COCTaBJICHHE YypaBHEHUS
XUMUYECKUX PEaKIUh C
y4acTHEM OPTraHMYeCKHUX
BEILLIECTB HAa OCHOBaHUU
UX COCTaBa U CTPOCHHUS
2.3amanus Ha
COCTABJICHUE ypAaBHEHUU
XUMUYECKUX  PEaKILHi,
WJUTFOCTPUPYIOLIUX
XUMHUYECKHUE CBOICTBA C
YYETOM MEXaHU3MOB
MPOTEKaHUs JTAHHBIX
pPEaKUHUH U TEHETUYECKOMN
CBSI3U OpraHUYECKUX
BEIIECTB Pa3ITUYHBIX
KJIaCCOB

3.PacueTtHble 3amauM 10
YPaBHEHUSAM peaKLHil ¢
Y4eTOM  OpPTraHMYeCKHUX
BEILIECTB
4.JIaGoparopHast pabota
«IIpesparenus
OPTaHWYECKUX BEIIECTB
IpU HArPEBAHUM

4.3

OK 01
OK 02
OK 04

Nnentndukanus
OpraHUYECKUX
BEIIIECTB, UX 3HAYCHUE
U IPUMEHEHHUE B

Uccnenosarts
KaueCTBEHHOU
OpraHNYEeCKHUX

peaxkuuu

1.IIpakTuko-
OPHUEHTUPOBAHHBIE
3a/1aHus o
COCTABJICHUIO
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OBITOBOI U

COEOUHEHUN OTHEIbHBIX

XUMUYECKUX PEaKIUU C

IIPOM3BO/ICTBEHHOM KJIaCCOB YY4€TOM  OpraHMYEeCKHX
JeSITEIIbHOCTH BELIECTB, B T.4.
4eJI0BeKa UCMONB3YEMBIX I HX
UICHTU(HUKAIMKA B OBITY
U IPOMBIIIIEHHOCTH
2.JIaGoparopnast pabota
«Mnentuukanus
OpraHMYECKUX
COEMHEHUIN pPAa3IUYHbIX
KJIACCOB»
5 Pazjean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE KOHLIEHTPALUH
TePMOANHAMHYECKHE | pearnpyoluX BelecTB
3aKOHOMEPHOCTH U TeMmIepaTrypbl Ha
NPOTEeKAHUS CKOPOCTb XHMHYECKHX
XHMHYECKHX peaxkuui
peakuuii
5 | OKO01l | Cxkopoctb XapaxkTepus3oBaTh [IpakTuko-

OK 02 | XuMUUYECKUX PEaKUMH. | BAMSHUE KOHIEHTPALUU | OPUEHTUPOBAHHbIE
XuMHYECKOe pearvpyoIlrx BEeIECTB U | TEOPETUUECKUE 3adaHUS
paBHOBECHE TeMIIepaTypsl Ha | HA aHauu3  (aKTOpOB,

CKOPOCTb ~ XMMHMYECKHX | BIUSIOLIUX Ha

peakuui U3MEHEHHUs CKOpPOCTH

XapakTepu3oBaTh XUMHYECKON peaKIuu

BIIMSIHUE n3MeHenus | [IpakTuxo-

KOHIEHTPAllUU BEILECTB, | OPUEHTUPOBAHHBIE

peakuus cpeabl U | 33J]aHHe Ha NPUMEHEHUe

TEMIIepaTypbl Ha | npuHouna Jle-Ilarense

CMEILIECHUE XHMHYECKOTO | s HaXOXJCHUS

paBHOBECHS HaIpaBJIEHUE CMEIEHUs
paBHOBECHS XUMHUYECKON
peakuuM M aHaJIu3
(GakTOpOB,  BIUSIOMIUX
HaCBILICHHbIE
XUMHYECKOTO
paBHOBECHSI

6 Paspnen 6. PacTBopsl | MccienoBaTh MCTHHHBIC
PACTBOPHI € 3aJaHHBIMH
XaPaKTEePUCTHKAMHU
6.1 | OKO01 | Ilonstie o pactBopax | Paznmuuars uctuHHble | 1.3amaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE

pacTBOpOB
2.IlpakTuko-
OpUEHTUPOBAHHBIE
pacyeTHble 3aJaHUs Ha
JUCTIEPCHBIE  CHUCTEMBI,
UCIIOJIb3yEMBIE B
OBITOBOM u
IIPOM3BOJCTBEHHON

JCATCIIBHOCTH 4YCJIOBCKA
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6.2 | OKO01 | UccnenoBanue UccnenoBats  Qusuko- | Jlaboparopnas ~ pabora
OK 04 | cBOICTB pacTBOpPOB XUMHYECKUE cBoiictBa | «IIpurorosnenus
HWCTUHHBIX PaCTBOPOB pacTBOPOB)
Il | IpodeccuoHanbHO-OpHEHTHPOBAHHOE coep:kaHue (comepKaHHe MPHKJIATHOTO
MO/ JIs1)
7 Pa3zpen 7. Xumusa B OneHuBaThL 3ammra KelcoB
ObITY H NoCJIe/ICTBUS OBITOBOM
NPOU3BOJACTBEHHOM U NIPOM3BO/ICTBEHHOM
AeATeJIbHOCTH JeATEJIbHOCTH YeJI0BeKa
yeJioBeKa ¢ mo3uuueit
3KO0JOrH4YecKOM
0e30macHOCTH
OK 01 | Xumus B ObITYy U OnenuBats nocienctsus | Keiic
OK 02 MPOU3BOJACTBEHHOM OBITOBOM U
OK 04 | nesTenbHOCTH IIPOU3BOJICTBEHHOM
OK 07 yeJoBeKa NEITEILHOCTH YEJIOBEKA C
MO3HITUCH SKOJIOrNIeCKOM
0€e30macHOCTH

5. METOAUYECKHE PEKOMEHJAIMUU IIO OPIrAHU3ALIIMU WU3YUEHUA
YUEBHOI'O TIPEJIMETA
5.1 Metoan4yeckune peKOMeHIALMH MPENOAABATEII0

Y4eOHBIM IUIAHOM HA W3YYCHHE YYeOHOTO MpeaMeTa OTBOJUTCS OJUH CeMeCTp. YueOHas
paboTa mpoBoAUTCS B POpPME ayUTOPHBIX 3aHITUI: TeopeTHuecKuX — 20 4acoB, MPAKTHUECKUX —
0 gacoB, 1aboparopHbIX — 16 4acoB U caMoCTOSATEIbLHON padoThl — 0 YacoB.

B coorBerctBun ¢ TpeboBanmsamMu DI'OC CIIO mno cneumambHoctn 26.02.03
CynoBoX/IeHHE, B IIEJSIX pealli3aiusi KOMIIETEHTHOCTHOTO TI0IX0/a TIPEIyCMaTPUBACT IIUPOKOE
UCIIOJIb30BaHUE B 00Pa30BaTEIILHOM IMPOIECCE aKTHBHBIX U MHTEPAKTUBHBIX (POPM IpOBEICHUS
3aHATUM.

Ilepeuens mem 3anamuil, peaiu3yemvix 6 AKMUGHOU U UHMEPAKMUBGHOU hopmax

Ne HaumeHnoBanue TeM ®opmbl 00yueHUst

1| CTpOGHI/Ie aTOMOB XMMHYCCKHUX 3JICMCHTOB U .HCKIII/Iﬂ-BI/I?;yaHI/ISaHI/If{
mpupoaa XUMHYECKOM CBI3HU

2 [Knaccudukanus, CTpoeHHE U HOMEHKIIATypa WHTepakTUBHAS JIEKLHS
OpraHMYECKUX BEUIECTB

3 | XuMudeckne peakiuu Pa300p KOHKpETHBIX CUTYyalHi

Ha npaktrueckue 3aHATHs BBIHOCSATCS BOIIPOCHI B COOTBETCTBUU C TEMAMHU TEMATUYECKOTO
IJIaHa AUCHUIUIMHBL Llenn npakTUyYecKWX 3aHATHH: 3aKpEeIUICHHE W3Yy4YEHHOrO0 Marepuana u
KOHTpPOJIb 3HAaHUN U YMEHUM.

5.2 MeToanuyeckne peKOMEHIANMH ISl CTYACHTOB

3aHgaTus IMPOBOAATCA B COOTBETCTBUU C y‘-Ie6HBIM IIJIAaHOM W pacClruCaHuEM, IIPpU 3TOM Ha
CaMOCTOSITENIbHYIO TMOATOTOBKY MPOTrpaMMOM JUCHUIUIMHBI oTBoAUTCS 0 vacoB. /laHHOE Bpems
CTYACHTHI IJIAHUPYIOT MO0 MHAWBUAYAJIbHOMY IIJIaHY, OPUCHTUPYACH HAa IECPECUCHb KOHTPOJIBbHBIX
BOMpPOCcOB (1. 6.1.) U cnMCcOK y4eOHOH JUTEepaTyphl, pEKOMEHIYEMbIii B KaueCTBE OCHOBHOM U
nonoaHuTenbHoR. CamocrosdTenbHas paboTa CTYAEHTOB pealu3yeTcsl HOJ PYKOBOJICTBOM
npenoiaBaTess (KOHCYJIbTallui, IOMOIb B IOJATOTOBKE K MPAKTHYECKUM M JOMAIIHUM paboTam
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¥ JIp.) U UHAWBUIYAIBHYIO pabOTy CTYJCHTA, 3aKJIFOYAIONIYIOCS B BBIOJIHCHUN PAKTUYECKUX
pador.
JIsi  KauecTBEHHOTO OCBOCHHS JUCLHUIUIMHBI CTYACHTaM HEOOXOIUMO MOCEUIaTh

ayJMTOPHBIC 3aHATHUS, BBIOJHSATD CIICAYIONIHE TPEOOBAHUS.

B cemecTpe 00y4aromuiics: OMKEH BBITOTHHUTD:

—  BXOJIHOW KOHTPOJIb,

—  BbINOJHEHHUE 16 yacoB 1abOpaTOpHBIX padoT;

—  TPOMEXKYTOYHAs aTTeCTALUs

6. @opMbl TeKyHIero KOHTPOJISI YCHeBAeMOCTH ¥ MNPOMEKYTOUYHOH AaTTecTAIllUH
o0yJaromuxcs

6.1. [lepeueHb BOPOCOB K 3a4eTy € OLEHKOI

1. JlaiiTe onpenenaeHust CleIyOIUM XUMUUYECKUM TIOHATUSAM: BELECTBO, XUMUYECKUI 3JIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAS. MaCChl, HOH, aJUIOTPOIUS, U30TOIIBL,
XUMHUUYECKasl CBS3b, 3JIEKTPOOTPULIATEIBHOCTh, BAJEHTHOCTh, CTENEHb OKHUCIICHHS, MOJb,
MOJISIpHAsi Macca, MOJSPHbIM 00beM Tra3000pa3HbIX BELIECTB, BELIECTBA MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PacTBOPBI, SJEKTPOIUT M HEDIEKTPOIUT, SJIEKTPOIUTUYECKAs
JMCCOLMALIUS, OKUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIIEHNE U BOCCTAHOBIIEHHUE, TEIIOBON AP PeKT
peakuuy, CKOPOCTh XMMHUYECKOW peaklMM, KaTallu3, XMMUYECKOE pPaBHOBECHUE, YTIJIEPOJIHBIN
CKeJeT, pyHKUMOHaNIbHAs TPYIINa, H30MEepHsi, TOMOJIOTHUSI.

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

3. YcTaHoBUTE NPUYMHHO-CIECACTBEHHONW CBS3M MEXAY COJEpKAHMEM 3aKOHOB COXPaHEHHs
Macchl BEIIECTB M TIOCTOSHCTBA COCTaBa BEUIECTB M HANHMCAaHUEM XHMUYECKHX (opMyn u
YPaBHEHUU.

4. JlaiiTe MEHJIEIEEBCKYI0 M COBpPEMEHHYI0 (OpMYIUPOBKY mepuoanydeckoro 3akona J[. .
Menneneena.

5. O0bsicHUTE PUBNYECKUIN CMBICI CHMBOJIMKY EPUOJNYECKON TaOINULIbI XUMUYECKUX JIEMEHTOB
. . MenneneeBa (HoMepa 3JIeMEHTa, IEPUO/Ia, TPYIIIIHI).

6. YcTaHOBUTE NPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aToMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHMs CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMH BEILECTB B IEpUOJIaxX U IpyIax.

7. JlaWiTe XapaKTEpUCTUKY DJIEMEHTOB MAaJbIX M OOJBIIUX TEPHOJOB IO WX TOJIOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

8. YcraHoBUTE 3aBUCHMOCTh CBOMCTB XMMHUYECKHX BEUIECTB OT CTPOSHUS aTOMOB 00pa3yroIuX
UX XUMUYECKHUX DJIEMEHTOB.

9. laiiTe XapaKTepUCTUKY BaXKHEHILINX TUIIOB XUMUYECKUX CBSI3€H.

10. O6BscHUTE 3aBUCUMOCTb CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS KPUCTAJUIMYECKHX
pELIETOK.

11. ChopmynupyiiTe OCHOBHBIE MOJOKEHUS TEOPUH DIEKTPOTUTHUECKON AUCCOLUAIIUH.

12. [aiiTe XapakTEpPUCTHUKY B CBETE TEOPHUH DJIEKTPOIUTHUYECKON IUCCOLMAIIMN CBONCTB
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHEHUMN.

13. Ilepeuncnure OCHOBHBIE TIOJOKEHUS TEOPUHM XHUMUYECKOTO CTPOEHUS OPraHU4YeCKHX
COCIMHEHU.

14. [TaliTe XapaKTEpUCTUKY B CBETE€ TEOPUU XHUMHUYECKOTO CTPOCHHUSI OPTaHUYECKUX COCIUHEHUN
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COETUHEHUM.

15. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOEHHUSI, CBOWCTB, IMOJYYEHHUs U IPUMEHEHHSI BaXKHEHIIINX
Mmetainos (IA u II A rpynm, amoMuHus, XKene3a) 1 UX COSTUHEHHH.

16. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOEHHUSI, CBOWCTB, IMOJYYEHHUs U IPUMEHEHHS BaXKHEHIIINX
HemeramioB (VIII A, VIIA, VIA rpynm, a takxke azora u ¢ocdopa, yriepoaa U KpeMHHUS,
BOJIOPO/Ia) U UX COCTMHECHUM.

27



17. JaliTe XapaKTEpUCTUKY COCTaBa, CTPOEHUSI, CBOMCTB, MOJYyYEHUS U MPUMEHECHHS BaKHEUIIINX
KJIACCOB YTJIEBOJIOPOJIOB (QJIKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB, aJIKMHOB, apEHOB) M UX Hamboee
3HAYUMBIX B HAPOJHOXO3SIMCTBEHHOM ILIaHE IPECTaBUTENCH.

18. JlaiiTe XapaKTepUCTUKY BaXHEHIIMX MPEICTaBUTENEH KJIAaCCOB OpPraHMYECKUX COECIUHEHUIL:
METaHOoJa W DJTAaHOJA, CIOXKHBIX 3(QHUPOB, >XKUPOB, MbUI, albIeruaoB ((popmanbaerugoB u
areTanb/eruaa), KETOHOB (ameToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCIOTBI), MOHOCaXapuoB
(Tr0KO3BI), IUcCaxapuIoB (caxaposbl), MOJHUCAXapUAO0B (Kpaxmaja W IEJUIIOJI03bI), aHHWIIMHA,
AMHHOKHCIIOT, OEITKOB, UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIaCTMAcC.

19. O6BscCHUTE CYIIHOCTh XMMHUYECKUX TPOIIECCOB.

20. Maiite xnaccuGUKaIUI0 XUMAYECKUX PEAKIHHA 10 Pa3IMYHBIM IMPU3HAKAM: YHCITYy U COCTaBY
NPOJAYKTOB U PEareHTOB, TerioBoMy 3¢ deKTy, HampaBieHHIo, (a3e, HaJIMUMIO KaTaau3aropa,
W3MEHEHHUIO CTENICHEN OKHUCIIEHMSI 3JIEMEHTOB, 00Pa3yIOIKX BEIECTBA.

21. Iosicuute, kak Ki1accu(MUUIUPYIOTCS BEIIECTBA M MPOIECCHl C TOYKU 3PEHUSI OKUCICHMS-
BOCCTAHOBJICHMS.

22. CoctaBbTe ypaBHEHUS PEAKIIMil C MOMOIIBIO0 METO/Ia JIEKTPOHHOTO OaaHca.

23. OOBsACHUTE 3aBUCHMOCTb CKOPOCTH XMMHUYECKOH PEAaKIMHU M TIOJO0XKECHUS XUMHUYECKOTO
paBHOBECHS OT Pa3IUYHbBIX (PAKTOPOB.

24. OcyuiecTBUTE pacueThl 10 XUMUYECKUM (GOpMyJiaM U YPaBHEHUSIM.

25. Pemure pacyeTHbIE 3374l IO XUMHUYECKUM (popMysiaM U ypaBHEHUSM.

26. O0BsiICHUTE XUMUYECKUE SBJICHUS], IPOUCXOSIINE B IPUPOJIE, OBITY U Ha IPOU3BOICTBE.

27. TlosicHuTe, B uYeM HEOOXOJMMOCTb COOIIOJACHHUS MPABHI HSKOJOTHYECKH TI'PaMOTHOTO
MOBEJICHUS B OKPY’KAIOUIEH Cpee.

28. [losicHuTe BAMSHHE XUMUYECKOTO 3arpsi3HEHUS] OKPYIKAIOIIe cpeibl Ha OPraHu3M YellOBeKa
U IpyTHUe )KUBbIE OPTaHU3MBI.

29. ITokaxuTte HEOOXOIUMOCTh COOJIIO/IEHUSI MPaBUJ OE30MaCHOTO OOpaIIeHHs] ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM 00OPYIOBAHUEM.

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

Ha y4eOHO-METOIUYECKOM COBETE
«_» 20 r.
IIporokon Ne «  »

JIMCT U3MeHeHu
B pabouyio nporpaMmmy yueOHOI AUCIHHIITMHBI OVIlL.04 Xumust
cnenuaabHocTu 26.02.03 CynoBoxnenue
npenonasarens: H. I'. Anmudupenko

JlononHeHus ¥ u3MeHeHus K padoueii nporpamme OVYI1.04 Xumus ua 2023/2024 yueOHBbIH TO1
no cnenuainbHoctu 26.02.03 CynoBoxaenue.

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS:
No Bnecennvie usmenenus
1 M3mMeHeHuns B CBSI3M ¢ M3MEHEHUEM y4eOHOTO TJIaHa

JlononHeHnus u u3MeHeHus B paboueli mporpaMmbl pacCMOTPEHBI 1 0,100peHbI Ha 3aceganuu [TLK

[Ipotokon Ne OT T.

IIpencenarens ITIK / /

29



