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1. O0mas xapakTepuCcTHKA NPUMEPHO padoueil mporpaMMbl 001e00pa3oBaTeJbLHOM
AUCHMILIHHBI «XHMHUS»

1.1. MecTO0 AMCUMIIMHBI B CTPYKTYpe OCHOBHOI mpodeccHoHAIbLHOH 00pa3oBaTebLHOM
NMPOrpamMMbl

OO0meoOpa3oBaTenbHass AUCHHUIUIMHA «XUMHUS»  SBIAETCS  00S3aTENBbHOM  YacThiO
00111e00pa30BaTEILHOTO IHUKJIa 00pa3oBaTebHONM Tporpammbl B cootBeTcTBUU ¢ ®I'OC CIIO
no crenuanbHocTH 43.02.17 TexHonorust UHIyCTPUU KPacoThl
1.2. Heau 1 miiaHupyemMble pe3yabTAaThl 0CBOCHUS TUCHUILIHHBI
1.2.1. lleau u 3aqa4u AUCUUTJIMHBI

DopMUPOBAHKE Y CTYJEHTOB XMMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOM KApTHUHBI
MHpa KaK OCHOBbBI MPUHATHUS PEUICHUH B JKU3HEHHBIX W MPOU3BOACTBEHHBIX CHUTYyallUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOJIHOM cpejie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEM MPOTEKaHUs XUMUYECKUX MPOIECCOB U
SBICHUN B OKPYXKAWOIIEW cpee, LEJIOCTHOM HayyHOM KapTUHBI MHpA, B3aUMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHHS MPOBOJUTH PACUYETHl MO XUMHUYECKHM (opMyrnaM U ypaBHEHUSIM
XUMHUYECKHX peakUuui, I[UIaHUpOBaTh M  HUHTEPIPETHPOBATh PE3yJIbTaThl XUMHUYECKHX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK MPOBEIEHUS XUMUYECKUX SKCIEPUMEHTAIBHBIX HUCCIIEeTOBaHUI
C coOmoJeHueM TMpaBuil 0€30MacHOro OOpalieHUsT ¢ BeIIeCTBAaMH U JIaDOpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUSI aHATTU3UPOBATh, OLICHUBAThH, IPOBEPSITH HA JOCTOBEPHOCTH M 0000IIAThH
MH(}OPMALII0 XUMHUYECKOT0 XapaKkTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TIOCICICTBUS CBOCU JCSATEIBHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOLIECCOB;

6) cdopmMupoBaTh TIOHMMAaHHE 3HAYUMOCTH JIOCTHIKCHUH XHMHUYECKOWM HAayKu WU
TEXHOJIOTHH JIJIs1 Pa3BUTHsI COLUAIILHON M TIPOU3BOJICTBEHHOM cep.

1.2.2. IInanupyemble pe3yabTaTbl OCBOCHHSI 001Ie00pa30BaTeNbHON IUCHUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Koa u HaumeHoBaHue
(popmMupyembIX
KOMIIeTeHI M

I[Inanupyembie pe3yabTaThl 0CBOEHHUS THCHMILINHBI

OO0mue

JAucunnimHapHbie

OK 01. BeiOupatb
CIIOCOOBI pelIeHuUsI
3amaq
npodeccruonansHOM
NEeATETLHOCTH
MPUMEHUTENHHO K
Pa3IUYHBIM
KOHTEKCTaM

IIK 1.1 — IIK 1.4, IIK
1.6

K 2.1 -TIK 2.6
IIK3.1-IIK3.4

[IK 4.1 - IIK 4.5, IIK
4.7

B yacTu TPpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpYyAYy, OCO3HAaHHE IIEHHOCTH
MacTepCcTBa, TPYA0JIO0HE;

- TOTOBHOCTh K  AKTHUBHOM  JE€ATEIbHOCTH
TEXHOJIOTUYECKON WM COLMAIBHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOSITENIHO BBITIOJIHATH TAKYIO JEATEIbHOCTD;

- MHTEpEC K pa3InyHbIM cepaM npodeccuoHanbHON

ACATCIBbHOCTH,

OBnagenue YHHUBepPCAJbHBIMU y4eOHBIMHU
NO3HABATEJIbHBIMH e CTBUAMM:

a) 6a3oBble JIOTHYECKHE TeiCTBHUS:

- CaMOCTOSTEJIEHO dbopMynupoBaTh U
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBAaTh CYIICCTBEHHBI TNpPU3HAK WJIU
OCHOBAHMS JUIA CpaBHECHHs, KiIacCUPUKAIMK M|
0000IIEHHNST;

- OmpenensATh IENH  JeATCIbHOCTH,
apaMeTphl ¥ KPUTEPUH UX JTOCTHIKECHUS;
- BBIABJISITH 3aKOHOMEPHOCTH W TIPOTUBOPCYHS B
paccMaTpUBaEMBbIX SIBIICHHSIX;

- BHOCHUTHh KOPPEKTHUBHI B NIEATEILHOCTh, OIICHUBATH

3aJaBaTb

COOTBCTCTBUC PE3YyJIbTATOB LCIKIM, OOCHUBATL PUCKHU
HOCH@I[CTBPIFI ACATCIIBHOCTH,

- BJIAJIETh CHUCTEMON XHMHYECKUX 3HaHUH,
KOTOpasi ~ BKJIFOUAeT: OCHOBOIIOJIATaoIIne
NOHATUS  (XUMHUYECKHH  DJIEMEHT, aTOM,
AJIEKTpOHHAsE 00o0JlouKa aTtoma, S-, p-, d-
AJNIEKTPOHHBIE ~ OpOWTaIM  aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTD, CTETNICHb
OKHCJICHUSI, XHMHYECKass CBSI3b, MOJIb,
MOJISIpHAasE ~ Macca, MOJBSIPHBIH  00BeM,
YIAEPOIHBIN  CKeleT,  (DyHKIIMOHAIbHAS
Tpymma, paaukans, HW30MepHUs, H30MEpHI,
TOMOJIOTUYECKUH ps, TOMOJIOTH,
yTIIE€BOIOPOIBI, KHUCTIOPO/I- U
a30TCoepKaIIne COCTMHEHMS,
OHoNorNYecKu BEIIECTBA
(yrneBoawl, KHUpBI, O€JIKH), MOHOMED,
oJiumep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCTMHEHMS,
KpUCTaJUTHIeCKas perieTKa, THIIBI
XUMUYECKUX  peakiuid  (OKUCIHTEIHHO-
BOCCTAaHOBUTEIIHHBIE, IK30- u
HAOTEPMUYECKHUE, peaknuu HOHHOTO
oOMeHa), pacTBop, AIIEKTPOJIUTHI,
HEAJICKTPOIIUTHI, AIEKTPOIUTHIECKAS
JUCCOLIMAIUS, OKUCITUTENh, BOCCTAHOBUTENb,

AKTHUBHBIC




- Ppa3BHBATb KPCATHMBHOC MBLIINJICHUC IIPHU PCHICHHUUN
’KU3HEHHBIX TPOOIIEeM
0) 0a3oBbIe MCCIeI0BaTEIbCKHE AeiCTBUA:

- BJIAJICTh HaBBIKAMU Y4EOHO-HCCIICIOBATEIBCKON 1
MPOEKTHOW JEeATEIBHOCTH, HABBIKAMHU pPa3pelIeHHUsI
npoOJieM;

- BBISIBJIATH TNPUYMHHO-CICACTBCHHBIE CBS3H W
aKTyallu3UpOBaTh 3aJady, BBIABUTATh TUIIOTE3y e
pelIeHNs, HAXOIUTh apTYMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEPXKICHHWH, 3ajJaBaTh MapaMmeTpbl |
KPUTEPHUH PEIICHUS;

- QHAJIM3WUPOBATH TMOJTYYEHHBIE B XOJE PEIICHUS
3alauyu  pe3yJbTaThl, KPUTHYECKH OICHWBATh WX
JIOCTOBEPHOCTh, TMPOTHO3MPOBATH HW3MEHEHHE B
HOBBIX YCIIOBHSIX;

- yMETh TEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO H
MPAKTUYECKYIO 00JIACTH KUZHEICATSIbHOCTH;

-  yYMETh MHTErpUpOBaTh 3HAHUS W3 Pa3HBIX
peAMETHBIX 00JIacTei;
- BBIJIBUTaTh HOBBIE UJien, npejarath

OPUTHHAJIBHLBIC ITOAXOAbI U PCILICHMS
- CIIOCOOHOCTH UX HMCIIOJIB30BaHMS B IIO3HABATCILHOMN

141 COHHaHLHOﬁ ITPAaKTHUKCE

CKOpPOCTb XUMHUYECKON peaKuu, XUMHUIECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus

XUMHUYECKOTO  CTPOEHUS  OpPraHMYECKHUX
BEILIECTB AM. byrtneposa, TEOpUs
AIIEKTPOIUTUUECKOMN JUCCOLIMALINH,

nepuoguueckur 3akoH .M. Menneneena,
3aKOH COXPaHEHMsI MacChl), 3AKOHOMEPHOCTH,
CUMBOJINYCSCKUN SI3BIK XHUMHH,
(bhaKTOJIOTHYECKHE CBEJEHUSI O CBOWCTBAX,
COCTaBe, MOJy4YEHUHU " 0e30ImacHOM
HCIIOJIb30BaHUU Ba)KHEHIITNX
HEOPraHUYECKUX U OPraHUYEeCKUX BEIIECTB B
ObITY ¥  TPAKTUYECKON  ACSATEIBHOCTH
YEJI0BEKA;

- YMETh BBIABISATh XapaKTEPHbIC NPU3HAKU U

B3aUMMOCBA3b

U3y4EHHBIX HOHSATHH, NPUMEHSTh
COOTBETCTBYIOILIME TOHATHS NPU OMUCAHUU
CTPOCHHS M CBOWCTB HEOPraHWYECKHX U
OpPraHMYECKHX BEUIECTB M MX MPEBPALICHUN;
BBISIBIISITH B3aMMOCBSI3b XMMUYECKHX 3HAHUN
C TMOHATUSAMU U TPEACTABICHUSAMHU JIPYTHX
€CTeCTBEHHOHAYYHBIX IPEMETOB;

- yMeTh HCHOJB30BaTh  HAWMEHOBAHUS
XUMHYECKUX COCIWHEHUN MEeXTyHapOIHOTO
COI03a TEOPETUYECKON U NMPUKIATHOU XUMHHU
U TpUBHAIbHBIC HAa3BaHUS  BaKHEUIINX
BEIIECTB (ITHJICH, alleTUJICH, TJIULEPHH,
denon, Qopmanbaerunu, yKCycHas KHCIOTa,




IJIMLOUH, YrapHbld Ta3, YIJEKUCIBIM Tas,
aMMHAK, TalleHas W3BECTb, HEralleHas
U3BECTh, MHUTbEBasg coAa M  JIPYTux),
COCTaBIISITh (POPMYJIBI HEOPTAaHUYECKUX U
OPraHUYECKUX BEILIECTB, YpaBHEHHUS
XUMHUYECKUX PEAKLUN, OOBICHITh UX CMBICII;
NOATBEPKIAATh XapaKTEpHbIE XUMUYECKHE
CBOMCTBA  BELIECTB  COOTBETCTBYIOIMMH
JKCIIEPUMEHTAMM M 3allUCSIMM  yPaBHEHUMU
XUMHUYECKUX PEAKLUM;

- YMETh YCTaHABIMBATh IPHUHAJIEKHOCTD

V3yYEHHBIX HEOPraHUYECKUX 151
OPTaHUYECKUX BEIIECTB K ONPEACICHHBIM
KJ1accam u rpynram COCIMHEHWU,
XapakTepru30BaTh UX COCTAB M BaKHEHIINE
CBOWCTBA; OMNPEAENATh BHUIBl XUMHUUYECKUX

CBsI3eH (koBajsIeHTHAas, VOHHA,
MeTaJlJIndecKas, BOJIOPOJTHAS ), THIIBI
KPUCTALTAYECKUX pELIeTOK BEIICCTB;

KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMupoBaThb  TPEICTaBICHHUS: O
XUMHYECKON COCTABIISIOIIEN €CTECTBEHHO-
HAy4YHOM KapTUHbI MHpA, POJU XHMHUHU B

MO3HAHUU SBJICHUM IPUPOJIBI, B
GOpMHpPOBAHUU MBILIUIEHUST U KYJbTYpPbI
JMYHOCTH, ee (GYHKIMOHATIBHOM

I'PaMOTHOCTH, HCO6XOI[PIMOﬁ AJI1 pCIICHUS




NPaKTUYECKUX  3a7ad W JKOJOTHYECKU
00OCHOBaHHOTO  OTHOLICHHSI K  CBOEMY
3JI0POBBIO M IPUPOIHOMN Cpesie;

- YMETh IPOBOJUTH PACUYETHI IO XUMHUECKUM
dopMynaM ¥  ypaBHEHHSIM XHMHUYECKHX
peaKknui C HUCIOJIb30BaHHEM (HU3UIECKUX
BEJIMYMH, XapaKTEePU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MAacChl, o0bema
(HOpMaJTbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA

BEIIECTBA; UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JIs1 IPUHATHUS pELIeHUN
B KOHKDETHBIX JKM3HEHHBIX CHUTYyalUsX,
CBA3AaHHBIX  C  BelleCTBaMM U HX
IPUMEHEHUEM

OK 02. Ucnons3oBats | B 00/1acTH IeHHOCTH HAYYHOT'O IO3HAHMS - YMETb IUIAHUPOBaTh W  BBINOJHATH

COBpPEMEHHBIE CpEe/ICTBA
TIOMCKa, aHaJIHN3a !
WUHTEPIIpETAUN
uHpopMaruu u
uH(POPMaIIMOHHbBIE
TEXHOJIOTHH JIJIs
BBITIOJTHEHUSI 3a/1a4
npodeccruoHansHOM
JeSITEIIBHOCTH

IIK 1.1 — IIK 1.4, IIK

- c(hOpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKM U  OOILECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha auanore KYJbTYP,

CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpEICTBAa B3aMMOACHUCTBUA MEXKIY
JOABMH M TIO3HAHUS MUPA;

- OCO3HAHME I1IEHHOCTH HAYYHOW JI€STEIBbHOCTH,
TOTOBHOCTD OCYIIECTBIISITh MPOEKTHYIO "

HUCCIICOBATCILCKYIO JACATCIbHOCTL HH/IHWBU/YAJIbHO

XUMHUYECKUN SKCIEPUMEHT (IpeBpalLECHUS
OpraHWYECKUX BEIIECTB NpPH HarpeBaHUH,
MOJIYYEHHE 3TUIIEHA U U3YUYEHUE €TI0 CBOMWCTB,
KAUECTBEHHbIC pEaKUMW HAa  aJbJECTH]IBI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JE€HATypalus
O€JIKOB NPH HArpeBaHWM, I[BETHBIE peaKlUuu

OENKOB; MPOBOAUTH PEAKIUHM  HOHHOTO
oOMeHa,  ompemeysiTh  Cpeay  BOJHBIX
pacTBOpOB, KAueCTBEHHBIE PEAKIIMU HaA
cynbdar-, kapboHAT- U XJIOPUI-AHUOHBI, HA
KaTHOH aMMOHWUS; perarhb
OKCIIEPUMEHTAJbHBIE  3aJadyd [0 TeMaM

"Metamubl" u "Hemetamibl") B COOTBETCTBUU
C TMpaBWIAMH TEXHUKHA O€30MacHOCTH TIPH




1.6

K 2.1 -TIK 2.6
[IK3.1-1IK 3.4

[IK 4.1 —-TIK 4.5, TIK
4.7

U B IPYNIIE;

OBnaneHue YHUBEPCATbHBIMA y9eOHBIMH
MMO3HABATEIIbHBIMU JCHCTBUSMH:

B) pabota ¢ uHdpopmaImen:

- BJAJIeTh HaBBIKAMU TOJY4YeHHs WHGOpMAIUU U3
UCTOYHUKOB  pPa3HBIX  THIIOB, CaMOCTOSTEILHO
OCYIIECTBJISTh TOWCK, aHAIN3, CHUCTEMATHU3AIUI0 U
WHTEPIpETANI0 WHPOpPMAIMK Pa3INYHBIX BUAOB U
(dhopm mpeacTaBIeHUS;

- CO371aBaTh TEKCTHI B pa3IW4YHBIX (QopMarax ¢

y4eTOM Ha3HaueHus uHOOpMAlMu U  LEJIeBOU

ayuTOpuH,  BbhIOMpass  onTUMajbHyl0  (opmy
NPEACTABICHUS U BU3YyAJIN3ALINH;

- OLEHUBAaTh  JOCTOBEPHOCTb,  JIETUTUMHOCTb
uH(pOpMallMK, €€ COOTBETCTBHE IPaBOBBIM U

MOPaJIbHO-3TUYECKUM HOPMAM;
- HCMOJb30BaTh CpPEACTBA HWH(MOPMALMOHHBIX U

KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEUICHUU
KOTHHUTHUBHBIX, KOMMYHHKATUBHBIX )41
OpraHUu3alMOHHbIX 3ajgad C CO6JII-OI[CHI/ICM

TpC6OBaHHﬁ OProHOMHUKH, TCXHHKHU 6630HaCHOCTI/I,

THTUEHBI,  PEeCypcoCOepeXeHHs, TPABOBBIX U
THYECKHX  HOPM,  HOpM  HWH(GOPMAIMOHHON
0e30MacHOCTH;

- BJIaACTb HaBbIKAMH pPaACIIO3HABAHUA W 3alllUThI

oOpallleHuu ¢ BeUIeCTBAaMH U JIaOOpaTOPHBIM
000py/IOBaHUEM; MPEACTABIATh PE3yJIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTa B (hopMe 3arucu
YPAaBHEHUM COOTBETCTBYIOIIMX PEAaKUUUd U
(¢bopMynupoBaTh BBIBOJBI Ha OCHOBE 3TUX

pe3ybTaTOB;

- yMEThb  AaHAIM3UPOBATH  XUMHUYECKYIO
uHdopMaIMIO, TIOJy4aeMyl0 U3  Pa3HbIX
MCTOYHUKOB (cpencts MacCcOBOM

uHpopmaruu, cetb UHTEpHET U JipyTHe);
- BJAQJIETh OCHOBHBIMH METOJAMHU HAayIHOTO

IIO3HaHHsA BCIICCTB U

XUMHUUYECKUX SIBJICHUU (HabmozeHue,
U3MEPEHUE, FKCIEPUMEHT, MOACIUPOBAHUE);
- YMETh MPOBOJAUTH PACUETHI M0 XUMUYECKUM
dbopMynaMm ¥  yYpaBHEGHHUSIM XHWMHYECKHX
peakiuii ¢ HUCMONb30BaHUEM (PUINYECKUX
BEJIMYMH, XapaKTepU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA; UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JJISI IPUHSTHUS PEILICHUI
B KOHKDPETHBIX JKU3HEHHBIX CHUTYallUsiX,
CBSI3aHHBIX ~ C  BEIIECTBAMU U UX
MPUMEHEHUEM;




uHpopManuy, HHPOPMAIMOHHON  0e30MacHOCTH

JIMYHOCTHU

OK 04. DddextuBHO
B3aMMOJICIICTBOBATh U
paboTaTh B KOJUICKTHBE
Y KOMaHJIe

IIK 1.1 — IIK 1.4, IIK

1.6

IIK 2.1 -IIK 2.6
[IK3.1-1IK 3.4

IIK 4.1 — IIK 4.5, IIK
4.7

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
Y CaMOOTIPEICIICHUIO;

-OBJIa/ICHUE HaBBIKAMHU Y4eOHO-HCCIEI0BATEIBCKOM,
MPOEKTHOM M COLMATBHOMN JIESITEIbHOCTH;
OBiaagenue YHHBEPCATbHBIMH
KOMMYHHMKATHUBHBIMHU J€ICTBUSAMMN:

0) coBMeCTHas 1esITeJIbHOCTD:

- TNOHUMAaTh MW HCHOJIb30BaTh IMPEUMYIIECTBA
KOMAaH/JHOW ¥ UHAUBUyaTbHON pabOTHI;

- TMpPUHUMATh 1EJIM COBMECTHOM JIESITEIbHOCTH,
OpPTraHU30BBIBATH U KOOPJIMHUPOBATH JIEUCTBUS 1O €€
JIOCTUKECHUIO: COCTABIISITh I1aH JICHCTBUH,
pacrpenensiTb poiaud ¢ YyYeTOM MHEHUM YYaCTHHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPJAUWHHUPOBATH U BBIINIOJIHATDH paGOTy B YCJIIOBHUAX

p€ajlbHOr0, BHPTYAJIBHOIO H KOM6I/IHI/Ip0BaHHOI‘O
BBaHMOHCﬁCTBHH;
- OCYIICCTBJIIATD ITO3UTHUBHOC CTPATCTHUYCCKOC

MOBEJICHUE B PA3JUYHBIX CHUTYalUSIX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATUBHBIM
OBjiaieHNe YHHMBEPCAJbHBIMH PeryJsTUHBHBIMHU
JeHUCTBUSIMM:

I) IPUHATHE CeOs U IPYTUX JIOAeH:

- yMeTh IUIAHUPOBAaTb W  BBIMOJHSATH
XUMHUYECKUNA OSKCIEPUMEHT (IIpeBpallleHHUs
OpraHUWYECKUX BEIEeCTB NPU HarpeBaHUH,
MOJIy4eHHUE 3TUJIEHA U U3YUYEHUE €ro CBOMCTB,
KaueCTBEHHbIC pEaKklUUd Ha  aJbJCTH]IbI,
Kpaxmaj, YKCYCHYIO KHCIOTY; JeHaTypauus
O€JIKOB NPU HArpeBaHUM, I[BETHBIE peaKlUuu

OENKOB; MPOBOAUTH PEAKIUH  HOHHOTO
oOMeHa,  ompeneisTh  Cpeay  BOJHBIX
pacTBOpPOB, KayeCTBEHHbIE pEaKUWU Ha
cynbdar-, kapboHaT- U XJIOPUI-AHUOHBI, HA
KaTUOH aMMOHUS, pemaTh
IKCMIEPUMEHTAJbHBIE 33aJa4dl 10 TeMaM

"Metauel" u "Hemetamibl") B COOTBETCTBUU
C MpaBWJIaMHU TEXHUKH O€30MACHOCTU MpHU
oOpaleH’H ¢ BEIECTBAMU U JIa0OPATOPHBIM
000pyIOBaHUEM; TMPEACTABISTh PE3YyIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B opMe 3amucu
YpaBHEHUN COOTBETCTBYIOLMX pEAKIUN U
dbopMyIMpOBaTh BBIBOJBI HAa OCHOBE 3THX
pE3YIbTATOB;




- MPUHUMATh MOTHUBBI M apTYMEHTHI JAPYTUX JIOACH
MIPU aHAJTA3E PE3yTbTATOB ACSITEIBHOCTH;

- TIPU3HABaTh CBOE MPABO W MPABO JIPYTUX JIOJECH HA
OIIINOKHU;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C ITO3HIIHH
JAPYTroro 4ejoBeKa

OK 07. CopneiicTBOBaTh
COXPAHEHUIO
OKPYXaroLEen cpeabl,
pecypcocOepekeHHIo,
OPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
PUHIUIIBI
OepeKITNBOTO
MIPOU3BO/ICTBA,

3¢ dHeKTUBHO
JIEVCTBOBATh B
YPE3BBIYANHBIX
CUTYaIMIX

K 1.1-TIK 1.4, TIK 1.6
K 2.1-TIK 2.6

K 3.1-TIK 3.4

[IK 4.1-TIK 4.5, [IK 4.7

B 00.1acTH 3K010rH4€CKOr0 BOCIIUTAHUSA:

- chOPMHUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYpHI,
MNOHUMAHUE BIIMSHUS COLMATbHO-3KOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIIbHOM
Cpensl, Xapakrepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAHMPOBAaHME M OCYUIECTBICHUE JIEUCTBUN B

OCO3HaHHuEC r7100aJI5HOTO

OKpYKAIOLIEW Cpelle Ha OCHOBE 3HaHWs Leleu
YCTOMYMBOI'O Pa3BUTHSI YEJIOBEUECTBA;

AKTUBHOE HENPUATUE NEUCTBUM, NPUHOCAIINX BPEX
OKPYXaroUIen Cpee;

- YMEHHME TPOTHO3UPOBATH  HEOJArONPUATHBIE
DKOJIOTUYECKUE IOCIEACTBUSA IPEANPUHUMAEMBIX
NEUCTBUM, IPEAOTBPAIIATh UX;

- pacmIMpeHue OIbITa AEATEIBHOCTH 3KOJIOTHYECKON
HaIIPaBJIICHHOCTH;

- OBJIaJICHHE HAaBbIKAaMU y4e€OHO-HCCIIEI0BATEIbCKOMH,
IIPOEKTHOU U COLUAIIBHOU IEATEIIbHOCTH

- chopMupoBaThb  TpPEICTaBICHHUS: O
XUMHYECKON COCTaBJIAOLIEN
€CTECTBEHHOHAYYHON KapTHHBI MHUpa, POJU
XUMUU B TO3HAHWM SIBJICHUW NPUPOJBI, B
(GOpMUPOBAHUN MBIIIJICHUSI M KYJIbTYpPbI
JUYHOCTH, ee GYHKIIMOHATIBHOM
I'PaMOTHOCTH, HEOOXOAMMOM JUIsl pPELEHUs
IPAaKTUYECKUX  33aJad U DKOJOTHYECKU
00OCHOBAaHHOTO  OTHOLIEHHSI K  CBOEMY
310pPOBBIO Y IPUPOAHOU CPEE;

- YMETb cOOJII0/IaTh IMpaBUia HKOJIOTUYECKU
1eJIeco00pa3HOro TOBEAEHUs B OBITY U
TPYJOBOM IE€ATEILHOCTH B LESAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPYKAIOLIEH NPUPOJHON
Cpenbl; YYUThIBaTh OMACHOCTb BO3JAECHCTBHUSA

Ha KHBBIC OpraHu3Mbl

ITIOHHMasn

OIIpCACIICHHBIX

BEIIICCTB, CMBICJI  MOKAa3aTeist
MPEAECITLHON JOMTYCTUMOM

KOHIICHTPAITUH;




2. CTpykTypa 1 coaep:kaHue 0011e00pa3oBaTe/IbHON JUCHUNIHHBI « XUMUD)

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Bua y4yeoHoii padoTsI O0beM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPpaMMbl Y4eOHOT0 MpeaMeTa 120

B T.4.

OcHoBHOE coJep:kaHue 88

BT. U..

Teopernueckoe oOyueHuE 40
[IpakTHueckue 3aHATUS 24
KOHTPOJIbHBIE pabOTHI 10
JlaGopaTopHble 3aHATHS 28
Hnouesuoyanvuwiit npoexkm (0a/nem) 32

Ilpomesrccymounas ammecmayusn (IK3amen)




1.1. TemaTu4yeckuii JIaH U coiepPKaHUeE Y4eOHOI0 NMPeaMeTa

HaumeHoBaHue Conep:xxanue yuyeOHOro marepuasa (0CHOBHOe 1 MPodeccHOHAIbLHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyem
pa3aesioB U TeM Ja0opaTopHbIe M MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOAYJ/Ib 4acoB ble
KOMIIeTEeHI]
uM
1 2 3 4
OcHoBHOe coJep:kaHue 102
Pa3nes 1. OcHOBBI cTpPOEHHS BellleCTBA 12
Tema 1.1. OcHoBHoOe coaepxaHue 8 OK 01
Crpoenuie aromoB | TeopeTuueckoe o0ydyeHnue 4
XUMHYECKHUX CoBpemeHHast MOJIeNIb CTPOEHUSI aroMa. DJIEKTpOHHas KoHpurypamwms atoma. Kiaccuduxarus XUMHYECKHX 4
3JIEMEHTOBU AJIEMEHTOB (S-, p-, d-o1eMeHThI). BaseHTHBIE 25MeKTpoHBl. BaseHTHOCTh. DNeKTpOHHAs MPHPOJa XUMHUYECKON
npupoaa CBSI3U. JIEKTPOOTpHLIATENIBHOCTh. KoOBajeHTHas CBsA3b, €€ PA3HOBUIHOCTM W MEXaHHW3MbI 0Opa30BaHUA
XMMHYECKON (oOMEHHBIII W JOHOPHO-aKIEeNnTOpHbIN). WMoHHas cBsa3b. Meraumueckas CcBs3b. BojopomaHas CBs3b.
CBA3H MexXMoneKyIsipHble  B3aUMOJEHCTBUS.  M30TOmMBI, OCHOBHOE M  BO30Y)KICHHOE COCTOSHHME aToMa,
THOPUIN3AITHS AaTOMHBIX OpOUTAJICH.
IIpakTuuyeckas padora Nel Pemenue 3aay Ha HaX0XKJICHUE MOJICKYIIPHON (POPMYJIBI BEIIECTBA 2
JlabGoparopuas padora Nel OnpeneneHre XUMUYECKOW aKTUBHOCTH BEIIECTB B 3aBUCUMOCTH OT BUA 2
XUMHYECKON
CBSI3U M TUIA KPUCTAJUIMUECKOU PEHIETKHU.
Tema 1.2. OcHoBHoOe coaepxaHue 4 OK 01
[Tepuonnueckuii Teoperuyeckoe o0yueHue 2 OK 02
3aKOH UTa0IMIa [Tepuognueckas cucrtema xumudeckux 3nemeHToB .M. Menneneesa. @usnueckuii cmbicn [lepuoauueckoro 2
J.N. 3akoHa JI.M1.MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX MU
Menneneesa IIPOCTBIX U CIIO’KHBIX BEILIECTB B COOTBETCTBUU C IIOJI0KEHHEM XMMUYECKOT0 eMeHTa B Ileproanyeckoit
cucreme. MupoBo33peHUYecKoe 1 HayuHoe 3HaueHue [leproanyeckoro 3akona JI.1. MenneneeBa. [Iporuosst
J.W. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX DJIEMEHTOB.
IIpakTHYeckue 3aHATHA 2
IMpakTnyeckas padora Ne2 XapakTepucTUKa XMMHYECKUX AJIEMEHTOB B COOTBETCTBHE C UX AJIIEKTPOHHBIM 2
CTPOEHHEM U MOJIOKEHUEM B IEPUOJIUYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB
Paznen 2. Xumnueckue peakuuu 10
Tema 2.1. Tumsr OcHoBHOE coJep:kaHue 4 OK 01
XUMUYECKUX Teopernueckoe o0yueHue 2
peakuuii Knaccudukaryis 1 THITBI XUMUYIECKUX PEAKINi C yIaCcTHEM HEOpraHNUECKHX BelecTB. KommuecTBeHHbIe 2




OTHOLIICHUSA B

xuMUU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XMMUHU U PACUETHI IO YPABHEHUSM XUMUYECKHUX peakimid. Moib
KaK €/IMH1IIAa KOJIMYECTBA BellecTBa. MolsipHast Macca. 3aKOHbI COXPAaHEHUSI MACChl U SHEPTUH. 3aKOH ABOTapo.
MomnsipHblii 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCTB Ta30B. Peakinu KoMIiekcooOpa3oBaHus ¢ y9acTHEM
HEOPTaHWMYECKUX BEIIECTB (Ha MPUMEPE THAPOKCOKOMIUICKCOB IIMHKA M aJTFOMUHUSA).

Ilpakmuueckue 3anamus 2
Ilpakmuueckas padoma No2 PenieHue 3aja4 Ha pacueT MaCCOBOM JJOJIM XMMHYECKOTO 3JIEMEHTA B 2
MoJIeKyJIie (cMech).
Tema 2.2. Ocnoenoe codeprcanue 4 |OKO0I
Onexmponumuy Teopemuueckoe odyuenue 2
eckas Teopus anekTpouTHYECKO# arcconmarin. Peakiimy nonnoro oomena. CocraBieHre peakimii FOHHOTO 0OMeHa 2
ouccoyuayus u myTeM
UOHHDIL 0OMEH COCTABJICHUSI X MOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUH. [ uaponu3 coneil. 3HaueHue ruiposivisa B
Ouosornyeckux 0OMeHHBIX mpoleccax. [IpuMeHenne ruiposin3a B NPOMBIILIEHHOCTH.
Jlabopamopnusie 3auamusn 2
Jlabopamopnasa pavoma Ne2 Peakiiny HOHHOTO OOMEHa 2
Koumponvnasa pavoma 1 Cmpoenue eewjecmea u xumuueckue peaxyuu. 2
Pa3zoen 3. Cmpoenue u ceolicmea HEOP2AHUYECKUX 6eU{eCE 24
Tema 3.1. Ocnoenoe codeprcanue 4 |OKO0I
Knaccugpurayus, Teopemuueckoe odyuenue 2 |OKO02
HOMEHKIamypa u [IpeaMeT HEOPraHMIECKOM XMMUHK. B3aMOCBSI3b HeOpraHuJecKux BelecTB. Kiaccudukarus HeopraHnIecKux 2 [IK1.1-TIK 1.4,
cmpoeHue BeniecTB.I IpocTrie u ciioxkHbIe BemecTBa. OCHOBHBIC KJIACCHI CIIOYKHBIX BEIIECTB (OKCHIBI, THAPOKCH/IBI, TIK 1.6 IIK 2.1-
Heop2aHUu4ecKux KUCIIOTHI, coiii). HoMeHKaTypa 1 Ha3BaHHE HEOPraHMYECKHX BEIIECTB UCXO/IS U3 UX XUMUYECKOH (hOpMYIIBI 1K 2.6
sewecms WM COCTaBJICHHNE XUMHUYECKOHN (POp-MyJIIbl UCXOS U3 HA3BaHHUS BEIIECTBA 10 MEXKIYHAPOAHOM MITH K 3.1-TIK 3.4
TPUBUAIILHON HOMEHKJIaType. MexxMoneKysipHble B3auMozencTeus. Kpucrauiornaparsl. ArperatHble [IK 4.1- [IK
cocrosHus BelecTBa. Kpucrammiueckue u amopgHble BemiecTBa. THUITbI KpUCTAIUIMYECKHUX PEIIETOK (aTOMHas, 4.5,TIK 4.7
MOJIEKYJISIpHAs, MOHHAsSL, METAJUTYECKas). 3aBUCUMOCTh (PH3MYECKUX CBOMCTB BEIIECTBA OT THUTIA
KpHcTajundeckoi pemerku. [Ipuuriabl MHOroo6pasust BemiecTB. COBpeMEHHbIE PEICTaBIECHUS OCTPOSHUH
TBEPABIX, KUIKUX U Ta3000pa3HBIX BellecTB. JKHIKNe KPUCTAIUTbL.
Ilpakmuueckue 3anamus 2
Ilpakmuueckasa paboma Ne3 Pacyet macchl (00BEM, KOJTMYECTBO BEIIECTBA) MTPOIYKTA PEAKITUN 2
Tema 3.2. Qusuxo- | OcHosHoe codeprcanue 14 |OK 01
Xumuueckue Teopemuueckoe odyuenue 6 |(OKO02




ceoticmea
HeOpeaHu4ecKux
seujecmas

Mertasbl. O0nme Gr3rIecKre 1 XUMHUIECKHE CBOMCTBA MeTa/TOB. CItocoObI oTydeHus1. 3HAUYCHUE METAIIIIOB
Y HEMETAJUIOB B IPUPO/JIE U KU3HECSTEIbHOCTH YeJIoBeKa U Opranu3MoB. Kopposust MeTaisioB: BUIIbI
KOPPO3HUH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HH.

IIK 1.1-1IK 1.4,
IIK 1.6 IIK 2.1-
I1K 2.6

Hemeranabl. O0mme Gpu3nyeckre 1 XUMUYECKIE CBOWCTBAa HEMETAIUTOB. TUTHYHBIE CBOMCTBA MeTa/TOB [Y—
YII rpymm.

I1K 3.1-TIK 3.4
IIK 4.1-TIK
4.5, 11K 4.7

Knaccudukanus 1 HoMeHKIaTypa coelMHeHNI HeMeTal1oB. KpyroBopoThsl OMOT€HHBIX JIEMEHTOB B
IIPUPOLE.

XuMnyeckne CBOiiCTBa OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BellecTB (OKCUIOB, THIPOKCHUIIOB, KHCIIOT,
COJIeH U JIp.). 3aKOHOMEPHOCTH B UI3MEHEHHUH CBOMCTB ITPOCTHIX BEIIECTB, BOJIOPOTHBIX COSTMHEHUH, BBICIITUX
OKCHJIOB ¥l THJIPOKCH/IOB.

IIpaKmuquKue 3aHAmMuUA

[\S)

Ilpakmuueckue 3anamuaNe4 CoctaBieHue ypaBHEHUM XUMUUECKUX PEAKLIUN C Y9aCTHEM IIPOCTHIX U
CJIO’KHBIX
HEOPraHMYECKUX BEIIECTB

)

Jlabopamopnyie 3anamus

)

Jlabopamopnas paboma Ne3 Vnentudukanusi HEOPraHMUECKUX BEIIECTB C UCIOJIb30BAHUEM UX (DU3HUKO-
XUMUYECKUX CBOMCTB, XapaKTEPHbIX KAUECTBEHHBIX PEAKIUI

)

Jlabopamopnuie 3anamun Ned ViccnenoBanvue CBOMCTB METAJIJIOB

Jlabopamopnuie 3anamusa Ne5 ViccnenoBanve CBOMCTB HEMETAJIOB

Tema 3.3.
IIpouszeo0cmeo
HeOpeaHUu4ecKux
sewecms.
3nauenueu
npumenenue 8
ovimy u Ha
npou3eoocmee

Ocnoenoe cooepocanue

Teopemuueckoe ooyuenue

OOmrre mpeacTaBIeHHsT O MPOMBIIUICHHBIX CITOCO0aX MOTYYECHUS] XUMUYECKUX BEIIECTB (Ha
npuMepeYepHas U 1BeTHas MeTaTyprus. [IpakTnueckoe npuMeHeHue IEKTPOIN3a IS OJIy4CHUS
IIETIOYHBIX, IIETIOYHO3EMETBHBIX METAILIOB U aTFOMHUHUS. CTEKIIO ¥ CHITMKATHAS IPOMBIIIUICHHOCTb.
[TpobnemMa 0TX010B ¥ TOOOYHBIX TPOTYKTOB.

NN RN N

IIpaKmuquKue 3aHAmMuUA

[\S)

IlIpakmuueckue 3anamuaNe5 PelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPTaHUYECKOU
XUMUU B
peNIeHNH MpoOJIeM SKOJIOTUUECKON, IHEPTeTHIECKOHN | MUIIEBON O€30MacHOCTH.

)

OK 01 OK
02

Konmponvnas pavoma 2 Ceoiicmea HeopzanuuecKux euyecme.

Pazoen 4. Cmpoenue u ceoiicmea opeanuuecKux eeuiecme

28

Tema 4.1.

\ Ocnoenoe cooepocanue

OK 01




Knaccugpurayus,
cmpoenue u
HOMeHKIamypa
OpP2aHUYeCKUX
seujecma

Teopemutwcxoe oﬁyqeuue

IIK 1.1-1IK 1.4,

IIpenmer oprannyeckor XuMuH. B3anMOCBSA3b HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB. XUMUYECKOE
CTPOEHUE KAKIOPSIOK COEUHEHNS aTOMOB B MOJIEKYJIE COTTIACHO MX BaIEHTHOCTU. OCHOBHBIE IIOJIOKEHUS
TEOPUU XMMHUYECKOTO CTPOEHNUS OpraHndeckux coennHeHnii A.M. bytiepoBa. YriieponHslii CKeleT
OpraHUYeCcKOM MOJIEKYIbl. MOJIEKyIIpHBIE U CTPYKTYPHBIE (pa3BEPHYThIE, COKPAIIEHHbIE) XUMUUYECKUE
(opMyIIbl. 3aBHCUMOCTH CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOCHHSI MOJIeKy: 1. Vi3oMepus u n3oMepbl
(cTpykTypHasi, reomeTpudeckas (uuc-TpaHc-uzomepus). KpatHocts xumuueckoit cesi3u. [lonstue o
(byHKIMOHATBHOM TpymIie. [IpHHIMITE KITacCU(PUKAIIMKM OPraHUYECKUX COSAUHEHUI. MexIyHapoaHas
HOMEHKJIATYpPa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHU.

N

IIK 1.6 IIK 2.1-
11K 2.6

I1K 3.1-TIK 3.4
IIK 4.1-TIK
4.5, 11K 4.7

Hpakmuttecmte 3anamun

(\S)

Ilpakxmuueckas paboma No6 CoctaBiieHHE MTOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (hOPMYJT OpraHHUECKUX
BEILIECTB OT/ICNBHBIX KJIACCOB, UCIIONIB3YS X HAa3BaHUS MO0 CHCTEMAaTHYECKOIl HOMEHKIIATYpe.

)

Tema 4.2.
Cesoticmsa
Op2aHU4eCcKux
coeOuHeHull

Ocnoenoe codeprcanue

14

OK 01

Teopemutwcxoe oﬁyqeuue

10

0K 02

Du3NKO-XUMHUYECKUE CBOWCTBA OPrAHMYECKHX COSJMHEHHUN OTAENBHBIX KI1accoB (OCOOCHHOCTH
KJIaccu(pUKalK ¥ HOMEHKIIATyphl BHYTPU KJ1acca; TOMOJIOTUYECKHA psf U o01mas popmyra; u3omepus;
¢busHyecKkre CBOWCTBA; XUMHUECKHE CBOMCTBA; CIIOCOOBI TIOTYUYEHHU):

IIK 1.1-1IK 1.4,
I1IK 1.6 IIK 2.1-
11K 2.6

— IpeJieNbHbIE YIIIeBOAOPO/BL. I'opeHre MeTaHa Kak OIMH M3 OCHOBHBIX HICTOYHHUKOB TEIUIA B MIPOMBIIIICHHOCTH
U OBITY.
CaoiicTBa IPUPOTHBIX YITIEBOJOPOIOB, HAXOXK/ICHHE B IPHPOJIE U TPUMEHEHHUE AJIKAHOB;

IIK 3.1-TIK 3.4
[1IK 4.1-TIK

— HETIpeIeNIbHBIE U apOMaTUYECKKE YTriieBOAOPobL. [lonumepusanus sTiiIeHa Kak OCHOBHOE HAIIPaBJICHUE €T0
MCIOJIb30BaHMs. ['opeHune arneTuieHa Kak MICTOYHHK BBICOKOTEMIIEPATYPHOTO TUIAMEHH ISl CBAPKU U PE3KU
METaJIJIOB;

4.5,11K 4.7

— KHCIIOPOJICOJIEpIKaILe COSMHEHHS (CITUPTHI U MPOCTHIE 3(DUPHI, (DEHOIIBI, aJIbCTUIBI K KETOHBI, KAPOOHOBBIE
KHCJIOTBIM MX MPOU3BoHbIE). [IpakTuueckoe nmpuMeHeHe STUIICHTITUKOIIS, TuieprHa, Gpernona. [lpumenenue
dhopmanbaeruaa,

areTanbJeTu1a, YKCYCHON KUCIOTHI. MBLIa KaK COJIU BBICIIUX KapOOHOBBIX KUCIOT. MOIOIIHE CBOWCTBA
MbLJIa;

— a30Tco/IepKAIIe COSAUHEHUS (AMUHBI 1 aMUHOKUCIIOTHI, OCJIKH ).

N

Krnaccudukanms u 0coOeHHOCTH OpraHUYECKUX peakiuii. PeakironHbie ieHTpel. Pagukanel. [lepBonavaisHbie
MTOHSITHS
0 TUIaX ¥ MEXaHU3MaxX OPTaHNYECKUX PEAKIIHM.

Hpakmuttecmte 3anamusn

(\S)

Ilpakmuueckasa padoma Ne7 PacueTsl IpocTeiieit GopMysbl OpraHUYECKON MOJIEKYJTbI HUCXOMS U3
3JIEMEHTapHOIO




cocTaBa

Jlabopamopnusie 3auamusn 2
Jlabopamopnasa paboma Ne6 Peakiny , XapaKTepU3YIOIMNUX XUMUYECKHE CBOMCTBA OPraHUYECKUX 2
COETMHEHUH OT
JIeJIbHBIX KJIACCOB
Jlabopamopnas paboma Ne7 11onyyeHne 3TUIIEHA U U3YYEHUE €T0 CBOMCTB 2
Tema 4.3. OcHoenoe codepircanue 8 OK 01
Opeanuueckue Teopemuueckoe odyuenue 6 OK 02
gewjecmeda 6 Brooprannueckue coeuHenus. [IpuMenenye 1 Guonoruyeckas pob yriepooB. OKUCIEHHE yIIeBOI0B — 6 [IKI1.1I-1IK 1.4,
JICU3HEOeSIMENbHOC | UCTOYHUKIHEPIUH JKHUBBIX Opranu3mMoB. O0IacT MPUMEHEHHS AaMUHOKKCIIOT. [IpeBpalieHns OEIKOB TUIIU B IIK 1.6 IIK 2.1-
mu 4enogexa. opranusMe. buonornyeckue pynkipm 6emkoB. buonorndeckre GyHKIH KUPOB. Pob OpraHMuecKkoil XuMHUM B [1K 2.6
IIpouszsoocmeo u pelleHnHt IPpo0OJIeM NHIIEeBON 6€30I1aCHOCTH. [1K 3.1-1IK 3.4
npumeHerue HyxnenHoBbIe KUCTIOTBL: cocTaB U cTpoeHue. CtpoeHue Hykineotu1oB. CocraB HykieMHOBBIX kucioT (JIHK, [IK 4.1- TIK
Op2aHU4ecKux PHK). Postb HyKJIEMHOBBIX KUCIIOT B KH3HEIEATEILHOCTH OpraHu3MoB. [Ipon3BOJCTBO OpraHMUECKUX 4.5,TIK 4.7
sewecmes BELIECTB: MPOU3BOACTBO METaHOJa, TepepadboTka HedTu. [TomuaTHIIeH KaK KPYITHOTOHHAKHBIN IPOIYKT
NPOMBIULEHHOCMU | XUMHAYECKOT0 Mpou3BocTBa. [Ipumenenue stuneHa. [Ipon3BoacTBO 1 MPUMEHEHHE KayuyKa U PE3UHBI.
CuHTeTHYeCKHE U UCKYCCTBEHHBIE BOJIOKHA, X CTpOEHUE, cBoMcTBa. [IpakTHyeckoe nenoab30BaHe BOJIOKOH.
CuHTeTHYeCKHE TUICHKH: U30JISAIMS 1715l IPOBOJOB,
MeMOpaHBbI I OTIPECHEHUS BOJIbI, 3aIIMTHBIC TJICHKH /17151 aBTOMOOUIIEH, TIaCTBIPH, XUPYPruuecKue
noBsI3KU. HoBbIE TEXHOIOTUHU NAaIbHEHIIIET0 COBEPIIIEHCTBOBAHUS ITOJIMMEPHBIX MaTepuaioB. Poib
OpPraHNUYeCKOM XMMHH B PEILIEHUH MPOOIeM SHEPreTHYecKor 0€30MacHOCTH, B PA3BUTHH MEULIMHBIL, CO3/IaHUN
HOBBIX MaT€PHUATIOB, HOBBIX HCTOUYHHKOB SHEPTHH (TbTePHATHBHBIC HICTOUHUKH YHEPTUN ).
Ilpakmuueckue 3anamus 2
Ilpakmuueckaa padoma Ne8 CocTaBlieHHE CXEM PEAKIMM , XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA 2
OpPraHMYECKUX COEIMHEHUHN OTAEIBHBIX KIacCOB
Koumponsnas paboma 3 Cmpykmypa u ceoiicmea op2aHuiecKux 6euiecma. 2
Paszoen 5. Kunemuueckue u mepmoounamuiecKue 3aKOHOMEPHOCHU RPOMEKAHUA XUMUYECKUX PeaKuuil 10
Tema 5.1. Ocnoenoe codeprcanue 4 |OKO0I
Kunemuueckue Teopemuueckoe odyuenue 2 |0OKO02




3akoHomMepHocmu | XUMu4eckue peakuuu. Kiaccudukammst XUuMHUYECKUX peakluii: mo ¢pa3zoBoMy cOCTaBy (TOMOT€HHBIE U 2 [MK1.1-1IK 1.4,
npomexarus TeTEPOTEeHHBIC), TIO UCTIOJIL30BAHUIO KaTaTM3aTopa (KaTAIUTHYECKUE U HeKaTanuTuieckue). CKOPOCTh PEaKIIvH, T[IK 1.6 TIK 2.1-
XUMUYECKUX €€ 3aBUCHMOCTBOT PA3IUUHBIX ()aKTOPOB: MPHUPOIBl PEArHPYIOIINX BEIIECTB, KOHIICHTPAIHH PEearupyonmx [K 2.6
peaxyuii BEIIEeCTB, TeMriepaTypsl (mpaBmwio Bant-I'odda), mmomaam peakimoHHONM TOBEPXHOCTH, HAUTWYHS KaTaau3aTopa. K 3.1- IIK 3.4
Pois kaTanm3aTopoB B IpUPOAE U MPOMBIIIIEHHOM ITPOU3BOJICTBE. MK 4.1- TIK
DHeprus akTUBalMKi. AKTUBUPOBAaHHBIA KoMIUIekc. KaTanu3zaropsl u kataims. Posb karanm3aTopoB B 4.5, TIK 4.7
MIPUPOJIE U MPOMBIIIJIEHHOM MPON3BOCTBE.
Jlabopamopnusie 3anamusn 2
Jlabopamopnas pavoma Ne§8 OnipenieneHre 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALMK 2
pearupyrommux Be-
IIECTB, IPUPO/Ibl, TEMIIEPATYPHI
Tema 5.2. OcHoenoe codepircanue 6
Tepmoounamuueck | Teopemuueckoe ooyuenue 2 OK 01
ue Knaccugukanus XuMH4ecKnuX peakiyii: Mo TemioBoMy 3P PeKTy (3K30TepMUdecKue, S3HI0TEPMUIECKHE), 1O 2 OK 02
3aKOHOMepHOCmU | 0OpaTUMOCTH (0OpaTuMble U HeoOpaTumbie). TermmoBbie 3PPEKTh XUMUYECKUX PeakIuid. TepMoxuMuueckue
npOmMeKanus. ypaBHeHHsI. OOpaTUMOCTh peakiuii. XUMHUECKOE PAaBHOBECHE U €r0 CMENICHUE MO/ ACHCTBUEM Pa3TMYHbIX
XUMUYECKUX (bakToOpoB (KOHIIEHTpAIs pEareHTOB WK MPOIYKTOB PEaKIUy, 1aBJIeHIe, TEMIepaTypa) sl CO3IaHus
peaxyuil. ONTUMAJBHBIX YCIOBUN MPOTEKAHUS XMMHUECKUX MPOoIieccoB. [IoHATHE 00 SHTABIINN U SHTPOITUU. DHEPTHUS
Pasnosecue I'n66ca. 3axon ['ecca u ciencTBust u3 Hero. Posib cMenieHust paBHOBECHUS B TEXHOJOTHMUECKHUX MTPOIIECCaXx.
XUMUYECKUX Ilpakmuueckue 3anamus 2
peaxyui Ilpakmuueckaa paboma Ne9 Peuienue 3ananuii Ha npuMmeHeHue npunnuna Jle-1llaTense ans HaxoxaeHUs 2
HaIpaBJIEHUsI CMEILIEHUs PaBHOBECUSI XMMHUYECKOHN peakiuu
Jlabopamopnusie 3auamusn 2
Jlabopamopnas paboma Ne9 V3yuenue BIUSHUS Pa3InYHBIX (PAKTOPOB HA CMEIIEHHE XUMUYECKOTO 2
paBHOBECHS
Koumponvnasa paboma 4 Ckopocmes Xumuueckoi peakyuu u Xumuueckoe pagHosecue. 2
Pazoen 6. /lucnepcrvie cucmemut 8
Tema 6.1. OcHoenoe codepircanue 4 OK 01
Jucnepcrule Teopemuueckoe odyuenue 2 OK 02
cucmemblu Jucniepcubie cucteMbl. KosutowaHsie cucTeMbl. VICTHHHBIC pacTBOpbL. PacTBopeHHe Kak (PU3HKO- 2 OK 07
paxmopot ux xuMuueckuii mponecce. PactBopsl. CiocoObl NPUIOTOBIEHHS PACTBOPOB. PacTBopuMocTs. MaccoBas mois [IK 1.1-TIK 1.4,
ycmouyugocmu pacTBOpeHHOro BeuniecTna. llpenenpbHO OOMYyCTHUMBbIE KOHILIEHTPAUMM M HUX MCIOJIb30BaHUE B OLCHKE TIK 1.6 IIK 2.1-
sKoJiornueckor OezomacHocTu. Kimaccudukaiums AucnepcHbIX cUcTeM 1o coctaBy. CtpoeHue u (aKkTOpHhI [1K 2.6
YCTOMYMBOCTH JUCTIEPCHBIX CHCTEM. Pacro3HaBaHWE WCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB M K 3.1-TIK 3.4

rpyboaucnepcHbix cucreM. CtpoeHue Mullesuibl. PaccenBaHue cBera Npu MPOXOKICHHHM CBETOBOTO My4Ka




4yepes ONTHYECKU HEOTHOPOIHYI0 cpeny (3ddexra Tunmans). IIK 4.1-TIK
4.5, 11K 4.7
Ilpakxmuueckue 3anamus 2
Ilpakmuueckue 3anamuaNel() Peruenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB. 2
Tema 6.2. | Ocnoenoe cooepircanue 4 OK 01
Hccneoosanue Jlabopamopuwie 3anamus 4 OK 02
ceoticme Jlabopamopnasa paooma Nel() CriocoObI TPUTOTOBICHUS PaCTBOPOB 2
oucnepcHpix Jlabopamopuaa paboma Nell ViccnenoBaHnue JUCIEPCHBIX CUCTEM 2
cucmem 0na  ux
uoenmugurayuu
Koumponvnan paboma 5 /lucnepcusvie cucmemol. 2
Pazoen 7. Kauecmeennwie peakyuu 00HapyHceHus HEOP2AHUYECKUX U OP2AHUYECKUX 6eU{eCm e 10
Tema 7.1. Ocnoenoe codeprcanue 6 OK 01
Obnapyoicenue Ilpakmuueckue 3anamusn 2 OK 02
Heopeanuveckux | Ipakmuueckas paboma Nel 1 KauecTBeHHbIE XMMUUECKHE PEAKIIHHU, XaPAKTEPHBIE 11 OOHAPYKEHHS 2 [K1.1-TIK 1.4,
KamuoHo86 u HEOPTaHMYECKUX BEIIECTB (KATHOHOB ¥ aHUOHOB). [K 1.6 TIK 2.1—
AHUOHO8 Jlabopamopnvie 3anamus 4 [[IK2.6
Jlabopamopuas pavoma Nel2 Ananutndeckue peakuu katuonoB [-VI rpynn 2 [MIK3.1-TIK 3.4
Jlabopamopnas paooma Nel3 Ananutrdeckue peakiuu anHnoHoB [-VI rpynn 2 [IK 4.1- T[IK
4.5, 11K 4.7
Tema 7.2. Ocnoenoe cooepicanue 4 OK 01
Obnapyoicenue Ilpakmuueckue 3anamusn 2 OK 02
OpeaHu4ecKux Ilpaxmuueckas paboma Nel2 CoctaBieHrEe KaueCTBEHHbIX peakiiil 00Hapy>KEHHs OpraHUYECKIX 2
sewjecms COEMHEHUI OT/IEbHBIX KJIACCOB.
omoenbHbIX Jlabopamopusie 3anuamus 2
Kraccos ¢ Jlabopamopnan paboma Nel4 KauecTBeHHBIN aHATN3 OPraHUYECKUX COSAUHEHHN MO (PYHKIIMOHAIBHBIM 2
UCNoIb308aHUEM rpynmnam
KauecmeeHHbIX
peaxyuti
Ilpomesccymounan ammecmayus (IK3amen)
Bcezo 144




3. YcioBus peajm3ainui NporpaMmal 001eo0pa3oBaTesbHOM JUCHUILIHHbI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJTbHO-TEXHUYECKOMY 00ecreYeHn 0

s peanuzanuy mporpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI CIEAYIOIINE
CIEIUAllbHBIE TOMEIICHUS: YYeOHBI KaOWHET XWMHUM W/WIH Y4eOHOM XUMHUYECKOU
nabopaTopuH.

O6opynoBanne yueOHOro kKabuHeTa (HATJIsIIHbIE MOCOOU): HAOOPHI APOCTEPIKHEBBIX
MoJieJIe MOJIEKYJ, MOJENN KPUCTAIMYECKHX PELIETOK, KOJUIEKIIMM MPOCTHIX U CIIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJJIEKLHS TOPHBIX TMOPOJ W MHUHEPAJoB, Tabiuia
Memnneneesa, yueOHble GHIBMBI, IIU(PPOBBIE 00pa30BaTENbHbBIE PECYPCHI.

TexHuueckue cpeacTtBa 00Oy4YeHHMsi: KOMIIBIOTEp C YCTPOWCTBAMH BOCIHPOM3BEACHUS
3ByKa, MPUHTEP, MYIbTUMEIUA-TIPOCKTOP C OJKPAaHOM, MYJIbTUMEAHWIHAS JOCKa, yKa3Ka-
MpEe3EHTEP IJIsl TPE3CHTAIUMN.

Oo6opynoBanne jgadoparopuu M pado4ux MecT Ja0OpaTOpMU: MEH3YPKH, NUIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIbl, IPEIMETHbIE U MOKPOBHbIE CTEKJa, MJIAHIIETHI
JUTSL KamelbHBIX peakiuii, umbTpoBambHas Oymara, TPOMBIBAJIKH, CTEKISHHBIC MPOOUPKH,
pe3uHOBble TNpPOOKH, (oHApUKH, HAOOp PEaKTHUBOB, CTEKIJISHHbIE MaJOYKH, IITATHBBI JUIS
MPOOUPOK; MEPHBIC MIJIMHIPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH JCITUTEIbHBIC IIUIHHIPUICCKHE
(50-100 mur), crynku ¢ mectukom, ¢apdopoBbIe YalllKH, MAHIETH, GUIBTPHI OyMaXKHbIC, BaTa,
MapJiisi, YacoBBIC CTEKJA, OSJEKTPOIUIUTKH, JIaDOpaTOpHBIE IITATUBEHI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOP I MOTyYeHHUs Ta30B (MM MPOOHpPKA C Ta300TBOIHON TPYOKOM), AepiKaTenn
JUTSE IPOOUPOK, CKIISTHKH ISl XpaHEHHsI PEaKTUBOB, Pa3IaTOYHbIC JTOTKU; XUMUYECKUE CTAKaHBI
(50, 100 m 200 mu); MIMaTeNy; MUHIETHI, TUTEIbHBIC UL, CEKYHIOMEPHI (TaiiMepbl), MEpPHbBIC
npooupku (Ha 10-20 mm) u MepHble konObl (25, 50, 100 u 200 mm), BoasHas OaHs (wiu
TEPMOCTAT), CTEKJSIHHBIC NAJIOYKH, KOHWYECKHe KOiObl st tuTpoBanus (50 m 100 mn);
WHAWKATOPHBIC TOJOCKA JJsi ompeneneHus pH u craHmapTHas WHIMKATOpHAs IIKAa;
YHUBEpCATbHBIN HHAUKATOP; nuneTku Ha 1, 10, 50 mi (v mo3aropst Ha 1, 5 1 10 mut), OropeTku
JUIS TUTPOBAHMsL, MeIUIIMHCKKE mmpuilsl Ha 100—150 mi, mabopaTtopHble H/HIN aHATUTHYECKUE
Bechl, pH-MeTpsI, cymibpHbIN mKad, u Ip. 1adbopaTopHOE 000pYyI0BAHHE.

3.2. UndopmanmnonHoe obecriedeHre peaau3anuu NporpaMmmbl

OCHOBHBIE UCTOYHUKHU:
1. I'ycena, E. B. Xumus aia CI1O: yauedHo-meTonuueckoe nocodue / E. B. I'yceBa, M. P.
3uranmuHa, JI. M. KynukoBa. — Kazans: KHUTY, 2020. — 168 c. — ISBN 978-5-7882-2792-
4. — Texcr: anexkTpoHHbil // JlaHb : anekTpoHHO-OnOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/196096 — Pexum gocTtyna: Juist aBTOPHU3. OJIb30BaTeNEH.
2. YUepnurkona, H. 0. Xumus B 1oCTyImHOM M3JI0XKeHUH: yaeOHOe mocooue ais cro / H. 1O.
UepuukoBa. — 2-¢ u3f., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkcr: anexkTpoHHBIH // JIanb: anekTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/195532 (mata obpamenus: 14.10.2022). — Pesxxum goctyna: nms
aBTOpU3. MOJIb30BATEIICH.
3.1lleBnunbina, JI. B. Xumus: yaeoHoe nocobwue / JI. B. lllepanmpina, A. M. Amapue. —
Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTPOHHBIN //
Jlanb: snekTpoHHO-O0ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/118505 (mara
obpamenus: 14.10.2022). — Pexum goctyna: A1t aBTOPHU3. MOJIb30BaTEICH.
4. biiunos, JI. H. Xumus: yaeonuk miis CI1O / JI. H. baunos, U. JI. Ilepdunona, T. B.
CokomoBa. — 2-e u3j., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Tekcrt: anekTpoHHbIH // JlaHb: 3nekTpoHHO-0ubnmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oopamenus: 14.10.2022). — Pexxum goctyma: st
aBTOPU3. IIOJIL30BATEIICH.



JlononHuTebHBIE HCTOYHUKH:

1. J.M.ITycroBanoBa, U.E.HukanopoBa Heopranndeckas Xumus, y4eOHUK ISl CTYACHTOB:
CpemHHX MPOPECCHOHAIBHBIX YUeOHBIX 3aBeieHu — M., u3a. dennkce, 2022 T.

2. Epoxun FO.M. Xumusi: YueOHUK U1 CpEeIHUX MPO(PECCHOHATBHBIX Y4eOHBIX 3aBEICHUM
/FO.M.EpoxuH. — 16-e u3n., uctp. M nomn. — M.: U3pgarenbckuii ieHTp «Akagemusy», 2021.-384 c.
ISBN 5-7695-2591-6

3. T'abpuensu O.C., OctpoymoB WN.I'Xumus: Ilocobue ansa moctymaromux B BY3bl. —
M.:[Ipoda, 2022.

4. Tlocobue mo xumuu miusa camonoarotoBku / Ilox pex. B.H.Uepnsimesa. PocToB-Ha
Hony, 2020.

5. Xomuenko P.I1. Xumus: ans noctynarmmux B By3bl. — 2-€ u3d. — M.: Beicias mikoina,
2020.

[Tepuoanueckue nznanus (0TEUECTBEHHBIC KYPHAIIBI):

[.Xumus B mkone. HaydHo-TeopeTHyueckuid M METOAUYECKUH KypHail. M3maTenbcTBO
«lenTxumnpecc»

2. Xumusi. Y4eOHO-METOAMYECKUN >KypHAI Ui YYUTENeH XWUMHH U ECTECTBO3HAHMS.
Wznatensckuii oM «llepBoe ceHTAOps»

NuTepHeT-pecypcesl:

1. Mynprumenua yueOHbii kypc «1C: OOpa3zoBarenbHas kosuiekuus. OpraHudeckas
XUMUSD)

2. Mynetumenna yueOHbI Kypce «l1C: OOpa3oBartenbHas Kosuteknus. OOmas u
HEOPraHWYEeCKasi XUMHUSI

3. Mynbtumenua yaeOHbIi Kypc «OTKpbITast XUMus 2.6»

4. JTuck «Xumud. IKCIPeCcCc-MOAroTOBKa K 3K3aMEHY»

5. Mynbtumenua yueOHbIN Kypc «BupryanbHas 1abopaTopus»

6. Jluck «XuMus: MOJHBIN WILTIOCTPUPOBAHHBINA Kypc. Cepust mpoBepb ceds» 269

7. XuMus W KM3Hb HAy4YHO MONYJSPHBIA >KypHal. OJEKTpPOHHAas BEpPCHUs HAay4HO-
MOMYJISIPHOTO >KypHana. http:// www.hij.ru/

8. Kypc oprannueckoit xumuu 3a 10-ii kinacc. [loctanoBka onbitoB. Kinaccsl oprannyeckux
COEIMHEHUH, TECTUPOBAHUE. buorpadpun 3HAMEHUTBIX YYEHBIX.
http://formula44.narod.ruhttp://khimia.ril .ru/

9. OmbITel IO HeopraHuveckoi xumuu. OmmcaHus peakiuii, pororpadum, crmpaBodHas
uH(popmarus. http://shnic.narod.ru/

10 Xumuss muss  Bcex. OJIEKTPOHHBIM  CIPAaBOYHUK 3a TIOJHBIM KypC XHMHH.

http://www.informika.ru/text/database/chemy/START.html

11. Pacuernbpie 3amaun mo xuMuu. COOpPHHMK pacueTHBIX 3a7ad IO HEOPTraHWYECKOW M
OpPTaHMYECKON XUMHUU sl padOThl Ha MIKOJIBLHOM cIenkypce. http://lyceuml.ssu.runnet.ru/ ~
vdovina/sob.html

4. KOHTPOJIb M OlI€eHKA Pe3y/JbTATOB 0CBOCHHS 00111e00pa30BaTe/IbLHON 1N CHUNITHHBI

KoHTpomnb 1 o1ieHKa pe3yabTaToB 00YUeHUs OCYIIECTBISETCS MPENoiaBaTesieM B IpoLiecce
IPOBEICHUS] NPAKTUYECKUX 3aHATHM M J1a0OpaTOpHBIX pabOT, TECTUPOBAHUSA, a TaKXKe
BBITIOJIHEHUST  OOYYAIOIMMUCS ~ MHIMBUAYAJIBHBIX  3aJaHUW, MPOEKTOB, HCCIEIOBAaHUIL.
Pe3ynpTarel 0O0yueHHUs ONpEeAENsAOT, 4YTO OOydaromMecs JOJDKHBI 3HAaTh, I[OHMMAaTh U
JEMOHCTPUPOBATH 10 3aBEPIICHUN N3YUEHUSI TUCLUIUINHBI.

Jns popMupoBaHus, KOHTPOJISI M OLIEHKU PE3YIbTATOB OCBOCHMS Y4eOHOW TUCLMITIMHBI
UCTIOJIb3YEeTCS CUCTEMAa OLIEHOYHBIX MEPOIPUATHH, MPEACTABIAIONAs COOON KOMIUIEKC YUeOHbIX
MEpONPUATHHA, COITIaCOBAaHHBIX C pe3yjbTaTaMu OOy4deHUs M CHOPMYJIUPOBAHHBIX C Y4ETOM
OI'OC COO (npeametHsble pe3ynbratel o aucuuiuinae) u I'OC CIIO.



Monyas / Paznea

Ne  Tema PesynbTaT 00yuenus OueHo4YHBIC MepONPUATHS OK
I |OcHoBHOIi MOTYJIb
1 |Pa3zgen 1. ®opmyaupoBaTh 0a30BbIE
OcHoBBI NOHATHSA U 3AKOHbI XMMHH
CTPOEHUs
BelecTBa

1.1 |Ctpoenue atomoB |CoCTaBIATh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHYECKHUX bopMyIbl COETMHEHUH B XUMHUYECKHX AIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHBIO [MPUPOAA XUMUUECKOU CBSI3M».
npupoaa OKHCIICHUS XUMUYECKUX 2. 3agauM Ha COCTaBJICHUE
XUMUYECKOU AJIEMEHTOB, UCXOMS U3 XUMHYECKHUX (HOpMYIT
CBA3U BAJICHTHOCTHU U JBYXaTOMHBIX COE€MHEHUN

AIIEKTPOOTPHUIIATETILHOCTH  |(OKCHIOB, CYTb(PHUIOB,
TUAPUJIOB U T.I1.).

1.2 (Ilepmonnueckuii | XapakTepu3oBaTh IIpakTuko-opuentupoBanubie  |OK 01
3aKOH ¥ Ta0IMIa |XUMHUUYECKHE DIIEMEHTHI B TEOpETUUYECKHUE 3aJaHus Ha OK 02
.. MenneneeBa |COOTBETCTBUU € UX XapaKTEePU3aLUI0 XUMUIECKUX

MIOJIOKEHUEM B 3JeMeHTOB: «MeTanmudeckue /
MEPUOJNYECKON CUCTEME HEMETAJUIMYECKHE CBOMCTBA,
XUMHUYECKHUX JIEMEHTOB 3IEKTPOOTPULATENBHOCTD U
.. Menneneena CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MTOJIOKEHUEM B MTEPUOANYECKON
CUCTEME XMMHUYECKUX
anemenToB .M. Menneneenay.
2 |Pa3nen 2. CocTaBiaTh ypaBHeHHUS U KonTpoabsHasi padora
XuMnueckue CXeMbl XHMHY€CKHX «CTpoeHue BelecTBa u

pPeakIumn

peakuuii

XUMHYECKHE PCAKIITUN




Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHovHbIe MepPONIPUATHSA OK

2.1 |Tunsr CocraBnsTh peakuuu 1. 3anaun Ha cocTaBieHUE OK 01
XUMHYECKHUX COEIMHEHMS, PA3JIOKEHUSA, |YPAaBHEHMU peaKIuil:
peakiui oOMeHa, 3aMeNIeHNUs, — COCJIMHEHMUS, 3aMELICHUS,

OKHCIIUTEIBHO- pasznoxkeHusi, oOMeHa U peaxkiuit

BOCCTAaHOBUTEJIbHBIE C Y4acCTHEM KOMILIEKCHBIX

PEaKIu U peaKkIun coeuHEeHu (Ha mpuMepe

KOMIUIEKCO00pa3oBaHus (Ha |THAPOKCOKOMILIIEKCOB

npumepe ATIOMHUHUS U LIUHKA);

TUAPOKCOKOMILIEKCOB — OKUCJIHUTENIbHO-

QTIOMUHHUS U LIUHKA) C BOCCTAHOBUTEIBHBIX PEAKIIHI C

Y4aCTHEM HEOPraHUYECKUX |HCIIOIb30BAaHUEM METO/A

BELIECTB ANIEKTPOHHOTO OallaHca;
— C y4aCTHUEM KOMILUIEKCHBIX
COeMHEHU (Ha IpUMepe
TUAPOKCOKOMILUIEKCOB LIMHKA U
AITIOMUHUS).
2. 3a/aun Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOJYKTA
pEeaKIu COeTMHEHHUSI; MaCCOBOU
WM 0OBbEMHOM J10JIM BBIXOAA
MPOIYKTa PEaklMK COCTUHEHUS
OT TEOPETUYECKU BO3MOKHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJINYECTBEHHBIX
XapaKTEPUCTUK UCXOJIHBIX
BEILIECTB U MIPOJYKTOB PEAKIIUU;
Macchl (00BeM, KOTUIECTBO
BEIIIECTBA) MTPOIYKTA PEAKIIUH,
€CJIM OJTHO U3 BEILECTB JJaHO B
BH/JIE PACTBOPA C OIPENEICHHON
MAaCCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA.

2.2 |Dnektponutnueck |CoCTaBIATh YpaBHEHUS 1. 3amanus Ha cocTaBlICHUE OK 01
ast IUCCOLIMAIUS U |XUMUYECKUX PEAKIIUU MOJIEKYJIIPHBIX U MOHHBIX
WOHHBIA 0OMEH HOHHOIro oOMeHa ¢ peaKkIuii C y9acCTHEM OKCHJIOB,

y4aCTUEM HEOPTraHUYECKUX |KHCIIOT, OCHOBAHMI U COJIEH,

BEILIECTB VMOHHBIX PEaKLMi THAPOIN3a
COJIEH, YCTAaHOBJIEHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JTaboparopHas paboTa
«Peakuuu rugpoaunzar.

3 |Pa3geax 3. HUccaenoBars crpoenue u |(KonrpoJsabHasi padora
Crpoenne n CBONCTBA «CBOHCTBa HEOPraHUYECKUX
cBOlicTBa HEOPraHUYeCKHUX BellecTB |BellecTB
HEOPraHU4eCcKHX

BEeIIECTB




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

3.1

Knaccudukanms,
HOMCHKJIaTypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Knaccudunuposats
HEOpraHNYeCKUe BEIIeCTBA
B COOTBETCTBHUH C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTraHUYECKUX
BELIECTB UCXOJS U3 UX
XUMHUYECKON (GOpMYIIbI UITH
COCTaBJICHHE XUMUYECKOMN
(bopMyIIbl HCXO1 U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIA TPUBUATBHON
HOMEHKJIAType».

2. 3ajaum Ha pacueT MaccOBOI
1051 (Macchl) XUMHUYECKOTO
3JIeMeHTa (COSAMHEHHUS) B
MoOJIeKyJIe (CMecH).

3. [IpakTrueckue 3aJaHus 1Mo
KJ1accupuKaluy, HOMEHKIIaType
U XUMHYECKUM (PopMysiaM
HEOpPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3alanus Ha
ONpPEACIICHUE XUMUUECKON
aKTUBHOCTH BEILIECTB B
3aBHCHUMOCTH BU/1a XUMHUYECKON
CBSI3M U TUIA KPUCTAJUINYECKOU
PELIETKH.

OK 01

3.2

duzuko-
XUMHNYCCKUC
CBOMCTBa
HEOPTraHUYECKHUX
BEIICCTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XHUMHUYECKHX CBOMCTB
HEOPTraHUYECKUX BEIECTB
OT CTPOCHUST aTOMOB 1
MOJIEKYJI, @ TAK)Ke TUTa
KPHUCTAJUIMYECKON PEIIETKH

1. Tect «OcobGenHoctu
XUMHUYECKHX CBOMCTB OKCHUOB,
KHCJIOT, OCHOBAHHI,
aM(pOTEePHBIX THIPOKCHJIOB H
COJIEW».

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUH XUMUYECKHUX
peakuuil ¢ y4aCTUEM IPOCTHIX U
CJIO’KHBIX HEOPTAaHUYECKHUX
BELIECTB: OKCHJIOB METAJIJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHHI 1
aM(OTEPHBIX TUAPOKCHUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLUX UX CBOKCTBA
1 CITOCOOBI TIOJTyYCHHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUsI HA
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEIIECTB.

4. JTaboparopHas paboTa
«CBOMCTBAa METAJJIOB U
HEMETAJIJIOBY.

OK 01
OK 02




Monyas / Paznea

Ne  Tema PesynbTaT 00yuenus OueHo4YHBIC MepONPUATHS OK
3.3 |IIpousBoacTBO Ob6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie  |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7aHus 1O COCTABJICHUIO OK 02
BELIECTB. HEOPraHMUYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIUI C
3HayeHue u OBITOBOM 1 Y4aCTUEM HEOPTraHUYECKHUX
IPUMEHEHHE B IIPOU3BOJCTBEHHON BEULIECTB, UCIIOJIb3YEMBIX JUISl UX
OBITY U Ha JESITEIbHOCTH YeNIOBeKa UX |MIeHTU(DUKALNUU U
IIPOU3BOJICTBE (U3UKO-XUMUYECKUMH MPOMBIIIICHHBIX CIOCO0O0B
CBOMCTBaMH MOJTy4YEHHUSI.
4 |Pa3nen 4. HUccaenoBars crpoenue u (KonrpoJsabHasi padora
Ctpoenne u cBoiicTBa oprannyeckux |«CTpoeHHe H CBOWCTBa
cBOlicTBa BellecTB OpPraHn4yecKHX BellecTB)
OPraHMYecKux
BellecTB
4.1 |Knaccuduxanms, |KnaccuduuumponaTsb 1. 3anaHus Ha cocTaBlIEHUE OK 01
CTpOEHHE U OpraHMYECKHE BEUIeCTBa B |HAa3BaHUI OpraHU4eCcKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHOMN
OpraHUYECKUX CTpPOEHUEM WM MEKIYHAPOTHOM
BEIIECTB CUCTEMaTUYECKOU
HOMEHKJIAType.
2. 3agaHusi Ha COCTaBJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEIIECTB
OTJENbHBIX KJIACCOB.
3. 3ajauun Ha ONpeaeIeHUE
npocTtemiei GopmMyIbl
OpraHU4eCKON MOJIEKYJIbI,
UCXOJS U3 JIEMEHTHOIO COCTaBa
(B %).
4.2 |CsoiicTBa YcranaBinBaTh 1. 3amaHus Ha coCcTaBJIeHUE OK 01
OpPraHUYEeCKUX 3aBHCUMOCTH (PU3UKO- YPAaBHEHUN XUMUYECKUX OK 02
COCTMHEHUN XUMHUYECKUX CBOMCTB peaKkuuii ¢ yyacTuem

OpraHUYECKHUX BEIECTB OT
CTPOEHUS MOJIEKYII

OpraHMYEeCKUX BEIIECTB Ha
OCHOBAaHMH UX COCTaBa U
CTPOCHHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YPAaBHEHUN XUMUYECKUX
peaKkuuii, HILTIOCTPUPYIOITUX
XMMHYECKHUE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEAKLUN U
TE€HETUYECKOM CBSA3HU
OpPraHUYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3a1auu Mo
YPaBHEHUAM PEAKIIHI C
Y4aCTHEM OPraHUYEeCKUX
BEILECTB.

4. JTaboparopHas paboTa




Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHovHbIe MepPONIPUATHSA OK
«Ilonydenue stuneHa u
W3YYEHHUE €r0 CBOMCTBY.

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue u |IIpaktuko-opuentupoannsie  |OK 01
BEILIECTBA B MIPUMEHEHNUE OPTraHUYECKUX |3aJJaHUsI IO COCTABJIECHUIO OK 02
YKU3ZHEJIESATEIILHOC |BEIIECTB B OBITOBOW U XUMHUYECKUX PEAKIUi C
TH YEJIOBEKa. MIPOU3BOJCTBEHHOMN Y4aCTHEM OPraHUYECKUX
[Ipon3BoaCTBO U |AEATENBLHOCTH YEJIOBEKA UX |BELIECTB, UCIOJIb3YEMBIX ISl KX
MIPUMEHEHHE (hUBUKO-XUMHUYECKUMHU uaeHTU(UKAITIN B OBITY U
OpraHUYECKUX CBOMCTBaMHU MIPOMBILIIIEHHOCTH.

BEILECTB B
TBHTBOH
Hr
Ila
TIPOMBIIIIIEHHOCT
u
5 |Pa3gea 5. HccaenoBats paBHoBecue |bi
Kunernveckne U | CKOPOCTh XUMHUYECKHUX
TEePpMOAMHAMUYEC | peaKkui
KHe
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHUYECKHX
peakuui

5.1 |Kunernueckue Hccnenosate BiusiHuE OK 01
3aKOHOMEPHOCTH |KOHLICHTPALIUU OK 02
MPOTEKAHUS pearupyromux BeIecTs u
XUMHYECKHUX TEMIIEpaTypbl Ha CKOPOCTh
peaxkuuit XAMHUYECKHUX peaKui

5.2 |Tepmonunamuuec |HMccmenoBars BIUSHUE 1. 3amaum Ha pacuetsl TemioBbx (OK 01
KHE U3MEHEeHUs KOHIeHTpauuu |3 dexToB xumuueckux peakimii |OK 02
3aKOHOMEPHOCTH |BELIECTB, PEAKLIUH CPEABI U U ONPEACIICHUE THUIIA PEAKLINU
MPOTEKAHUS TEMIEpaTyphl Ha cMenIeHue |(10 TerIoBoMy 3 (deKTy: IK30-
XUMHYECKHUX XUMHYECKOTO PABHOBECUS | SHAOTEPMHUECKHUE).
peakuui. 2. I[IpakTUKO-OpUEHTUPOBAHHbIE
PaBHOBecue 3a/1aHMs HA IPUMEHEHUE
XUMHUYECKUX npuniuna Jle larense pis
peakiui HAax0>KJICHUsI HAIPABIICHUS

CMELICHUS PABHOBECHS
XUMHAYECKON peaKkIuy U aHaJIN3
(akTOpOB, BIUAIOIIUX HA
CMEIICHHE XUMUIECKOTO
paBHOBECHS.

3. JlJabopaTopHas pabota
«3yueHne BIUSHUS Pa3THYHBIX
(hakTOpOB HA CMEIICHUE




Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHovHbIe MepPONIPUATHSA OK
XUMHUYECKOTO PAaBHOBECHUSI.
6 |Pa3snmeux 6. HccnenoBars nucnepcusie [ KonTposabHas padora nmo reme
JAucnepcHbie CUCTEeMbI «/IucnepcHble cucTeMb»
CHCTEeMbI
6.1 |ducnepcHbie PaznuuaTh nCTUHHBIE 1. 3aaun Ha MPUTOTOBJICHHE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pacTBOpPOB. OK 02
(bakTophl X pacTBOpbI U 2. [TpakTUKO-OpUEHTUPOBAHHBIE
YCTOHYMBOCTHU rpyOOauCIIEpCHBIC CUCTEMBI |pAaCUETHBIC 3a/1aHUs Ha
HAa OCHOBE XHMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
IKCIIEPUMEHTA UCIIOJIb3YeMbIE B OBITOBOM U
MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue HUccnenoBath pusnko- JlaGopatopHnas pabora (Ha OK 01
CBOWCTB XUMHUYECKHE CBOWCTBA BBIOOD):
JUCTIEPCHBIX pa3JIMYHBIX BUJIOB — [IpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HMccnenoBanue AUCIEPCHBIX
CHCTEM.
7 |(Pa3nmen 7. HcciienoBaTh cCBOMCTBA
KauyecTBeHHBbIE |OpraHM4YeCKHX H
peakuuu HEOpPraHU4eCKHUX BellecTB
o0HapyXxeHHs € NCNI0JIb30BAaHHEM
OPraHN4YecKNX M |KauyeCTBEHHBIX pPeaKIuii
HEOPraHU4eCKHX
BellecTB
7.1 |O6HapyxeHue HccnenoBarh 1. JTabopaTopHnas pabora (Ha OK 01
HEOPTraHWYECKUX |KAaYECTBEHHbIC PEaKLUU BBIOOD):
KaTHOHOB U HEOPraHUYECKUX BEIIECTB |— AHATUTHUYECKHE PEaKIuu
AHHOHOB kaTuoHOB [-VI rpymm;
— AHUIUTUYECKHUE PEAKIIMU
AQHUOHOB.
2. [TpakTryeckue 3a1aHus Ha
COCTABJICHUE YPaBHECHUU
peakmuii oOOHaApYKEHUS
KaTuoHOB [-VI rpynmn u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOH (opmax.
7.2 |O6Hapyx)eHue HccnenoBarh 1. JTabopaTopHnas pabora (Ha OK 01
OpPTaHHYECKHUX KaueCTBEHHbBIC PEaKLIUU BBIOOD):
BEIIECTB OpraHMYECKUX coequHeHni |— KauecTBeHHbIe peakluy Ha
OTJICTBHBIX OT/IENIbHBIX KJIacCOB OT/I€TIbHBIE KIIACCHI
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCIOJIb30BAHUEM — KavecTBeHHbII aHamN3
KauyeCTBEHHBIX OpPraHUYECKUX COSAUHEHUN IO
peaxuuit (YHKIIMOHATLHBIM TPYIITIaM.

2. [TpakTryeckue 3a1anus Ha




Monyas / Paznea

Ne  Tema PesynbTaT 00yuenus OueHo4YHBIC MepONPUATHS OK
COCTaBJICHHE KAUECTBEHHBIX
peakmuii oOOHaApYKEHUS
OPraHUYeCKUX COCTUHEHUMU.
II |[IpuxkaaxHoit MOaYyJIb
8 [|Paspen 8. OuenuBath nocjaeacTeus |3ammura Keiica (¢ yueTom
Xumusi B ObITY U |OBITOBOM U Oyayuiei npodgeccuoHaNbHOM
NMPON3BOJACTBEHH |IPOM3BOACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJILHOCTH YeJIoBeKa C
YeJI0BeKa MO3ULMHA IKOJIOTHYECKOM
0e30IacHOCTH
Xumus B ObiTy 1 |OniennBaTh nocnenctsus  [Keiic (¢ yuetom Oymaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccroHanbHOM OK 02
W IeATeIbHOCTH  |POU3BOJICTBEHHOM JESTETLHOCTH) OK 04
YyeJloBeKa JeATEeIbHOCTH YesioBeKka ¢ |Bo3MoskHbIE TeMBbI KEICOB: OK 07
MO3UIIMH DKOJOTHUECKOU 1. IloTemnenue kiuMmara u
0e30macHOCTH BBICBOOOKICHUE Ta30BbIX
THIPATOB CO JIHA OKeaHa.
2. Bynymue matepuansl ais
aBua-, MalIMHO- U
npUOOPOCTPOCHHUS.
3. HoBble maTepuansl ajist
COJIHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB.
9.1 (Pa3zmen 9.1. HNHTepnipeTupoBaTh 3amuTa y4eoHo-
HccnenoBanue 1 |XUMHYeCKHeE MPOLECCHl M |HCCJIEI0BATENbCKOI0 MPOEKTA
XHUMHYECKHH siBJieHus1 B Onocgepe (c yyeTom Oyayuuei
aHaIu3 00bEeKTOB npogdeccuoHaIbLHOM
ouochepbl AesITeJIbHOCTH)
9.1.1 |OcHOBBI BeimonasaTs nonueril uka | 1. JlabopatopHas pabora OK 01
naboparopHOit AKCIIEPUMEHTAIBHOTO «OCcHOBBI TabOPATOPHOI
MPAKTUKHU B UCCJIETOBAHMUS C MIPAKTUKU.
npodecCHoHaNbH |COOTIOICHIEM MPABUIT 2. TunoBble pacueTsl MO

BIX JJTAOOpaTOPHUSIX

0e30macHOT0 00paIeHus ¢
BEILIECTBAMH U
1a60paTOPHBIM
o0opynoBaHueM

TEMaTUKe HKCIIEPUMEHTA.

3. 3ajauu Ha BHIYUCIICHHE
CPEIHET0 3HAYCHHUS
AKCIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPEIIHOCTH.

4. IlpencraBieHue pe3ysbTaToB
SKCIEPUMEHTA B PA3IMYHON
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIA[, PE3ECHTAIH).




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

9.1.2

XUMHU4YeCKui
aHaju3 Mpod BOJIBI

HccnenoBath XUMHUYECKUN
cocTaB pod BOJIBI

1. Tect «CBolicTBa ¥ COCTaB
BOJBIY.

2. 3amanne «XUMHUYECKUH
COCTaB BOJBI, THI BOJBI U
CIIOCOOBI €€ MPUMEHEHH (C
WCIIOIb30BaHHEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHUE 3aTaHUS Ha
COCTaB BOJBI U CIIOCOOBI
BBIPOKCHUS KOHIICHTpAIUH 1
nepecyeT KOHLEHTpaIui (¢
WCIIO0Ib30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BEIOOD:

— OuncTtKa BOAEI OT
3arpsA3HEHUN;

— Onpenenennie pH Boabl u ee
KHCJIOTHOCTH;

— Onpenenenne )XeCTKOCTH
BOJIBI U CITOCOOBI €€
YCTpaHCHHUS.

OK 01
OK 02
OK 07

9.13

XuMHYeCKUi
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMATaHUS

HccnenoBath XUMHUUECKUN
COCTaB MPOYKTOB MTUTAHUS

1. Tect «Oprannueckue u
HEOpraHUYEeCKUe BEIIeCTBa,
BXO/ISIIIIME B COCTAB MPOAYKTOB
MIUTaHUS.

2. I[IpakTUKO-OpUEHTUPOBAHHbIE
3a7aHus MO KyJIUHApPHOMN
TEeMaTuKe.

3. JlJabopaTopHas pabora (Ha
BBIOOD):

— O0OHapy»XeHrne HUTPATOB B
MPOYKTaX MTUTAHHUS,

— UccnenoBanue npoayKToB
MUTAHUS HAa HAJM4YUeE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOT'YPT)
Ha HAJIMYUE YTIIEBO/IOB
(kpaxmaJl, TJIFOKO3a, caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHYECKUHU
aHaym3 mpood
[IOYBBI

HUccaenoBaTs XUMHYECKUN
CoCTaB MPOO MOYBHI

1. Tect no Teme «XUMHYECKUI
COCTaB HEOPTaHUYECKUX U
OpPraHUYECKUX YAOOPEHUI.

2. 3ananue «B3zanmocBs3b
cocTaBa MOYBbI, TUII TOYBBI U €€
Ha3HAYCHUS».

3. JlJabopaTopHas pabora (Ha
BBIOOD):

— Ob6HapyxeHue
HEOPraHUYECKUX IIpUMeECcEH B

OK 01
OK 02
OK 07




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

poOax MOYBHI;

— Onpenenenne pH BoaHOM
BBITSDKKH IOYBEL, €€
KHCJIOTHOCTH U IIEIOYHOCTH.

9.1.5

HUccraenosanue
00BEKTOB
ouocdepsl

HccaenoBaTs XUMHYECKUN
cocTaB 00beKTOB OHochepsl
Ha TIpUMEpPE MPOAYKTOB
INUTaHusA, BOJAbI U ITIOYBHI

YyeOHO-uccIen0BaTeIbCKUi
MPOEKT B 00JacTH
HUCCIIENOBAHNUSA OOBEKTOB
ounocgepsl.

Bo3MmoskHBIE TEMBI POEKTOB:
1. MccmenoBanue cocTaBa
MHHEPATBHON BOJBI U
PEKOMEH/IAIINH TI0 €€
HCIIOIL30BaHUIO.

2. UccnenoBanue
pa3pyLIAOIIEro JeUCTBUS
MPUPOIAHOMN BOBI HA
CTPOUTETBHBIEC MaTEPHAIIbI.
3. CocTaBieHue IpoeKTa
IBETHUKA/0ropo/a/cana B
3aBHCUMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX TIOYB.
4. CocraBicHHe
cOalaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJIEJI0) B 3aBUCUMOCTH
OT COZICP)KaHUSI XUMHUUECKHIX
MakKpo U MUKPODJIEMEHTOB B
MPOIYKTaxX MUTAHUS.

5. UccnenoBanue KauecTBa
IUATHEBOUM BOMEL.

6. Uccnenoanue npod
BOJIOITPOBOJHOM BOJIbI HA
MpeIMEeT YCTPAHCHHUS
JKECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOU
JEATEIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HcciaenoBanue u
XMMHYECKH
aHaJIN3 00bEKTOB
TeXHOC(pepsI

HNurepnperupoBarhb
XHMHUYEeCKHe Npouecchbl 1
sIBJICHUSA B TexHochepe

Y4ebHO-nCC/Ie10BATENbCKHU I
NMPOEKT (¢ yuyeToM Oyayuuei
npogdeccuoHAIbLHOM
JesATEeJIbHOCTH)




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

9.2.1

OcHOBBI
nabopaTopHOH
MPAKTUKHU B
npodeccCuoHaNIbH
BIX JTAOOPATOPHSIX

BLINOIHATE HOIHBIN [TUKIT
IKCIIEPUMEHTAIILHOTO
HCCIICIOBAHMS C
cOOJTI0ICHUEM TTPABHIT
6e301acHOro oopaIieHus ¢
BEILIECTBAMH U
1a00paTOPHBIM
o0opyoBaHuEM

1. JTaboparopHast pabota
«OCHOBBI TabOpaTOPHOMH
MIPAKTUKU.

2. TunoBbl€ pacyeTsl MO
TEMaTUKe YKCIIEPUMEHTA.

3. 3amauu Ha BLIYUCIICHUE
CpEeIHEero 3HAaYeHUs
AKCIIEPUMEHTAIIBHBIX JAHHBIX,
MOTPEIIHOCTH.

4. IlpencraBieHue pe3ysbTaToOB
SKCIEPUMEHTA B PA3IMYHON
¢dopme (Tabnuua, rpaduk,
OTYET, JOKJIAJ, PE3CHTAIH).

OK 01

922

XuMHYeCcKui
aHaju3 nmpoo
TEXHUYCCKOMN
BOJBI

HccnenoBars XuUMHUUECKUN
COCTaB MPOO TEXHUYECKOU
BOJIBI

1. 3anaun Ha onpeneneHue
METaJIJIOB, HEOPTraHNYECKHX
AHMOHOB ¥ OPTaHUYECKUX
BELIECTB B TEXHUYECKOU BOJIE
pa3HOTO Ha3HAYCHUSI.

2. ITpakTUKO-OpUEHTUPOBAHHbBIC
TEOpETUYECKHUE 3aTaHUS Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPKEHUS KOHIICHTPAIHI U
repecyeT KOHICHTPAIH (¢
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganune «XUMHUECKUN
COCTaB TEXHUYECKOM BOJBI, THIT
BOJIBI M CTIOCOOBKI €¢
MIPUMEHEHUS» (C
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTta (Ha
BBIOOD):

— Onpenenenne XJa0puaoB
METOJIOM TUTPOBAHUSI B
TEXHUYECKOH BOJIE;

— Onpenienenne )XeCTKOCTH
TEXHUYECKOH BOJIBI METOIOM
TUTPOBAHUA.

OK 01
OK 02
OK 07

9.23

XUMHYECKUHU
KOHTPOJIb
KauecTBa BO3AyxXa

UccnenoBars comepxkanue
YTJIEKHUCIIOTO ra3a B BO3/1yXe

1. Tect no Teme «XHUMHYECKUI
cocTaB aTMOC(EpHOTo BO31yXa
1 BO3JIyXa pabouei 30HB».

2. IIpakTUKO-OpUEHTUPOBAHHbIE
3aJlaHusl HA XUMUYECKUI aHaIu3
COCTaBa BO3/yXa.

3. JlJabopaTopHas padboTta
«Onpenenenue couepaHus
YTJIEKUCIIOTO Ta3a B BO3AyXe
MOMEIICHUS IKCIpeCC-

OK 01
OK 02
OK 07




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

METOAOM».

9.2.4

XUMUYECKUI
aHaym3 mpood
MaTepuasoB
CTPOUTETBHO-
pecTaBpanMOHHON
JeATETbHOCTH U
nu3anHa

HccnenoBath mpoOsI
MaTepHaioB CTPOUTEIHHO-
pecTaBpanMOHHON
JIeATeILHOCTH U Au3aiiHa

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3a/1aHusl IO XUMUYECKOMY
aHaIM3y MpoO MaTepHaIOB
CTPOUTETBHO-PECTABPALIUOHHOMN
NEeITEILHOCTH U JU3aKHa.

2. JTaboparopHas paboTta (Ha
BBIOOD):

— N3roroBieHue Kpacok
(moGop MUTMEHTOB U
CBSI3BIBAIOIIMX BEIIIECTB);

— HUccnenoBanue cBOICTB
BSDKYIIMX BEIIECTB HAa MPUMEPE
THIICA.

OK 01
OK 02
OK 07

9.25

Hccnenosanue
00BEKTOB
TeXHOC]EpHI

HccnenoBaTh XUMHUUECKUIH
COCTaB 00BHEKTOB
TeXHOC(]Eephl Ha IPUMEpe
TEXHUYECKON BOJIBI U
MaTepHaioB CTPOUTEIBHO-
pecTaBpanMOHHON
JIeaTeILbHOCTH U Au3aiiHa

VYueOHO-uccIe0BaTeIbCKHI
MPOEKT B 00J1aCTH
HCCIEN0BaHUI 00BLEKTOB
TeXHOCHEPHI.

Bo3MoKHBIE TEMBI IPOEKTOB:
1. KoHnTpons kauecTBa
TEXHUYECKOH BOJIbI Pa3HBIX
BHJIOB B COOTBETCTBHH C
meroaukamu o I'OCT.

2. Co3nanue 1eKOpaTUBHOM
MITYKAaTypKH.

3. IIMrMeHTEI B U3IETIUIX U3
CTEKIIA.

4. UccnenoBanue
pa3pylIaloIIeTO ACHCTBUS BOIBI
Ha CTPOUTENbHBIC MAaTEPHUAIBL.
5. OneHka coCTOsTHUS BO3/lyXa
paboueii 30HBI CIIeIUATICTA
(TexHoJsora, CTpOUTENS | T.1I., C
y4eToM 00JIacT!
npo¢eCcCuOHATBHON
NEATEILHOCTH) B COOTBETCTBUH
C HOPMaTHUBHBIMH
JOKYMEHTaMH.

OK 01
OK 02
OK 04
OK 07

Monyas / Pazgen
/ Tema

Pe3yabTaTt 00yyeHus

OueHoYHBIe MepONPUATHS

OK

OCHOBHOI MO1YJIb

Pazpmen 1.
OCHOBBI

CTPOEeHUs
BellecTBAa

DopmyaupoBaTh 0a30BbIE
MOHATHS U 3AKOHbI XUMUH




Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHovHbIe MepPONIPUATHSA OK

1.1 |Ctpoenue atomoB |CoCTaBIATh XUMUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XHUMHYECKHX bopMyIIBI COeTMHEHUH B XAMHUYECKHX DJIEMECHTOB U
3JIEMCHTOB U COOTBETCTBUU CO CTENECHBIO [MPUPOAA XUMUUECKOU CBSI3M».
npupoaa OKHCJICHUS XUMHUYECKHUX 2. 3a7a4M Ha COCTaBJICHHE
XHUMUYCCKOU 3JIEMCHTOB, UCXOJS U3 XUMHYECKHUX HOpMYIT
CBSI3U BAJICHTHOCTH U JIBYXaTOMHBIX COSTUHEHUN

AIIEKTPOOTPHUIIATETILHOCTH  |(OKCHIOB, CYTb(PUIOB,
TUAPUJIOB U T.I1.).

1.2 |Tlepponnueckuii | XapakTepu30BaTh [IpakTuko-opuentupoBanubie  (OK 01
3aKOH U TAOJIHIAa |XUMHYECKUE DIIEMEHTEL B TEOPETUUYECKHUE 3aJaHus Ha OK 02
J.1. MenneneeBa |COOTBETCTBHUU C UX XapaKkTePU3aALUI0 XUMHUYECKUX

MIOJIOKCHUEM B 3JEMEHTOB: «MeTamndyeckue /
MEPUONYECKON CUCTEME HEMETaJNIMISCKHIE CBOMCTBA,
XHUMUYCCKHX DJICMCHTOB 3IEKTPOOTPULIATEIHLHOCTD U
.. Menneneena CPOJICTBO K BJIEKTPOHY
XAMHYECKHX DJIECMCHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
TTOJIOXKEHUEM B TTEPUONUECKON
CHCTEME XMMHYCCKUX
anemenToB .M. Menneneenay.
2 |Pa3men 2. CocraBiaaTh ypaBHEHHUS U KounrpoabsHnas padora
XumMuueckKmne CXeMbl XMMHY€CKUX «CTpoeHue BelecTBa U

peaxkiuu

peakuuii

XUMHUYIECCKHE PCaKIUN




Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHovHbIe MepPONIPUATHSA OK

2.1 |Tunsr CocraBnsTh peakuuu 1. 3anaun Ha cocTaBieHUE OK 01
XUMHYECKHUX COEIMHEHMS, PA3JIOKEHUSA, |YPAaBHEHMU peaKIuil:
peakiui oOMeHa, 3aMeNIeHNUs, — COCJIMHEHMUS, 3aMELICHUS,

OKHCIIUTEIBHO- pasznoxkeHusi, oOMeHa U peakiuit

BOCCTAaHOBUTEJIbHBIE C Y4acCTHEM KOMILIEKCHBIX

PEaKIu U peaKkIun coeuHEeHu (Ha mpuMepe

KOMIUIEKCO00pa3oBaHus (Ha |THAPOKCOKOMILIIEKCOB

npumepe ATIOMHUHUS U LIUHKA);

TUAPOKCOKOMILIEKCOB — OKUCJIHUTENIbHO-

QTIOMUHHUS U LIUHKA) C BOCCTAHOBUTEIBHBIX PEAKIIHI C

Y4aCTHEM HEOPraHUYECKUX |HCIIOIb30BAaHUEM METO/A

BELIECTB ANIEKTPOHHOTO OallaHca;
— C y4aCTHUEM KOMILUIEKCHBIX
COeMHEHU (Ha IpUMepe
TUAPOKCOKOMILUIEKCOB LIMHKA U
AITIOMUHUS).
2. 3a/aun Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOJYKTA
pEeaKIu COeTMHEHHUSI; MaCCOBOU
WM 0OBbEMHOM J10JIM BBIXOAA
MPOIYKTa PEaklMK COCTUHEHUS
OT TEOPETUYECKU BO3MOKHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJINYECTBEHHBIX
XapaKTEPUCTUK UCXOJIHBIX
BEILIECTB U MIPOJYKTOB PEAKIIUU;
Macchl (00BeM, KOTUIECTBO
BEIIIECTBA) MTPOIYKTA PEAKIIUH,
€CJIM OJTHO U3 BEILECTB JJaHO B
BH/JIE PACTBOPA C OIPENEICHHON
MAaCCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA.

2.2 |Dnektponutnueck |CoCTaBIATh YpaBHEHUS 1. 3amanus Ha cocTaBlICHUE OK 01
ast IUCCOLIMAIUS U |XUMUYECKUX PEAKIIUU MOJIEKYJIIPHBIX U MOHHBIX
WOHHBIA 0OMEH HOHHOIro oOMeHa ¢ peaKkIuii C y9acCTHEM OKCHJIOB,

y4aCTUEM HEOPTraHUYECKUX |KHCIIOT, OCHOBAHMI U COJIEH,

BEILIECTB VMOHHBIX PEaKLMi THAPOIN3a
COJIEH, YCTAaHOBJIEHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JTaboparopHas paboTa
«Peakuuu rugpoaunzar.

3 |Pa3geax 3. HUccaenoBars crpoenue u |(KonrpoJsabHasi padora
Crpoenne n CBONCTBA «CBOHCTBa HEOPraHUYECKUX
cBOlicTBa HEOPraHUYeCKHUX BellecTB |BellecTB
HEOPraHU4eCcKHX

BEeIIECTB




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

3.1

Knaccudukanms,
HOMCHKJIaTypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Knaccudunuposats
HEOpraHNYeCKUe BEIIeCTBA
B COOTBETCTBHUH C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTraHUYECKUX
BELIECTB UCXOJS U3 UX
XUMHUYECKON (GOpMYIIbI UITH
COCTaBJICHHE XUMUYECKOMN
(bopMyIIbl HCXO1 U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIA TPUBUATBHON
HOMEHKJIAType».

2. 3ajaum Ha pacueT MaccOBOI
1051 (Macchl) XUMHUYECKOTO
3JIeMeHTa (COSAMHEHHUS) B
MoOJIeKyJIe (CMecH).

3. [IpakTrueckue 3aJaHus 1Mo
KJ1accupuKaluy, HOMEHKIIaType
U XUMHYECKUM (PopMysiaM
HEOpPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3alanus Ha
ONpPEACIICHUE XUMUUECKON
aKTUBHOCTH BEILIECTB B
3aBHCHUMOCTH BU/1a XUMHUYECKON
CBSI3M U TUIA KPUCTAJUINYECKOU
PELIETKH.

OK 01

3.2

duzuko-
XUMHNYCCKUC
CBOMCTBa
HEOPTraHUYECKHUX
BEIICCTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XHUMHUYECKHX CBOMCTB
HEOPTraHUYECKUX BEIECTB
OT CTPOCHUST aTOMOB 1
MOJIEKYJI, @ TAK)Ke TUTa
KPHUCTAJUIMYECKON PEIIETKH

1. Tect «OcobGenHoctu
XUMHUYECKHX CBOMCTB OKCHUOB,
KHCJIOT, OCHOBAHHI,
aM(pOTEePHBIX THIPOKCHJIOB H
COJIEW».

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUH XUMUYECKHUX
peakuuil ¢ y4aCTUEM IPOCTHIX U
CJIO’KHBIX HEOPTAaHUYECKHUX
BELIECTB: OKCHJIOB METAJIJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHHI 1
aM(OTEPHBIX TUAPOKCHUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLUX UX CBOKCTBA
1 CITOCOOBI TIOJTyYCHHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUsI HA
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEIIECTB.

4. JTaboparopHas paboTa
«CBOMCTBAa METAJJIOB U
HEMETAJIJIOBY.

OK 01
OK 02




Monyas / Paznea

Ne  Tema PesynbTaT 00yuenus OueHo4YHBIC MepONPUATHS OK
3.3 |IIpousBoacTBO Ob6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie  |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7aHus 1O COCTABJICHUIO OK 02
BELIECTB. HEOPraHMUYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIUI C
3HayeHue u OBITOBOM 1 Y4aCTUEM HEOPTraHUYECKHUX
IPUMEHEHHE B IIPOU3BOJCTBEHHON BEULIECTB, UCIIOJIb3YEMBIX JUISl UX
OBITY U Ha JESITEIbHOCTH YeNIOBeKa UX |MIeHTU(DUKALNUU U
IIPOU3BOJICTBE (U3UKO-XUMUYECKUMH MPOMBIIIICHHBIX CIOCO0O0B
CBOMCTBaMH MOJTy4YEHHUSI.
4 |Pa3nen 4. HUccaenoBars crpoenue u (KonrpoJsabHasi padora
Ctpoenne u cBoiicTBa oprannyeckux |«CTpoeHHe H CBOWCTBa
cBOlicTBa BellecTB OpPraHn4yecKHX BellecTB)
OPraHMYecKux
BellecTB
4.1 |Knaccuduxanms, |KnaccuduuumponaTsb 1. 3anaHus Ha cocTaBlIEHUE OK 01
CTpOEHHE U OpraHMYECKHE BEUIeCTBa B |HAa3BaHUI OpraHU4eCcKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHOMN
OpraHUYECKUX CTpPOEHUEM WM MEKIYHAPOTHOM
BEIIECTB CUCTEMaTUYECKOU
HOMEHKJIAType.
2. 3agaHusi Ha COCTaBJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEIIECTB
OTJENbHBIX KJIACCOB.
3. 3ajauun Ha ONpeaeIeHUE
npocTtemiei GopmMyIbl
OpraHU4eCKON MOJIEKYJIbI,
UCXOJS U3 JIEMEHTHOIO COCTaBa
(B %).
4.2 |CsoiicTBa YcranaBinBaTh 1. 3amaHus Ha coCcTaBJIeHUE OK 01
OpPraHUYEeCKUX 3aBHCUMOCTH (PU3UKO- YPAaBHEHUN XUMUYECKUX OK 02
COCTMHEHUN XUMHUYECKUX CBOMCTB peaKkuuii ¢ yyacTuem

OpraHUYECKHUX BEIECTB OT
CTPOEHUS MOJIEKYII

OpraHMYEeCKUX BEIIECTB Ha
OCHOBAaHMH UX COCTaBa U
CTPOCHHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YPAaBHEHUN XUMUYECKUX
peaKkuuii, HILTIOCTPUPYIOITUX
XMMHYECKHUE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEAKLUN U
TE€HETUYECKOM CBSA3HU
OpPraHUYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3a1auu Mo
YPaBHEHUAM PEAKIIHI C
Y4aCTHEM OPraHUYEeCKUX
BEILECTB.

4. JTaboparopHas paboTa




Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHovHbIe MepPONIPUATHSA OK
«Ilonydenue stuneHa u
W3YYEHHUE €r0 CBOMCTBY.

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue u |IIpaktuko-opuentupoannsie  |OK 01
BEILIECTBA B MIPUMEHEHNUE OPTraHUYECKUX |3aJJaHUsI IO COCTABJIECHUIO OK 02
YKU3ZHEJIESATEIILHOC |BEIIECTB B OBITOBOW U XUMHUYECKUX PEAKIUi C
TH YEJIOBEKa. MIPOU3BOJCTBEHHOMN Y4aCTHEM OPraHUYECKUX
[Ipon3BoaCTBO U |AEATENBLHOCTH YEJIOBEKA UX |BELIECTB, UCIOJIb3YEMBIX ISl KX
MIPUMEHEHHE (hUBUKO-XUMHUYECKUMHU uaeHTU(UKAITIN B OBITY U
OpraHUYECKUX CBOMCTBaMHU MIPOMBILIIIEHHOCTH.

BEILECTB B
TBHTBOH
Hr
Ila
TIPOMBIIIIEHHOCT
u
5 |Pa3gea 5. HccaenoBats paBHoBecue |bi
Kunernveckne U | CKOPOCTh XUMHUYECKHUX
TEePpMOAMHAMUYEC | peaKkui
KHe
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHUYECKHX
peakuui

5.1 |Kunernueckue Hccnenosate BiusiHuE OK 01
3aKOHOMEPHOCTH |KOHLICHTPALIUU OK 02
MPOTEKAHUS pearupyromux BeIecTs u
XUMHYECKHUX TEMIIEpaTypbl Ha CKOPOCTh
peaxkuuit XAMHUYECKHUX peaKui

5.2 |Tepmonunamuuec |HccnenoBars BIUSHUE 1. 3amaum Ha pacuetsl TemioBbx (OK 01
KHE U3MEHEeHUs KOHIeHTpauuu |3 dexToB xumuueckux peakimii |OK 02
3aKOHOMEPHOCTH |BELIECTB, PEAKLIUH CPEABI U U ONPEACIICHUE THUIIA PEAKLINU
MPOTEKAHUS TEMIEpaTyphl Ha cMenIeHue |(10 TerIoBoMy 3 (deKTy: IK30-
XUMHYECKHUX XUMHYECKOTO PABHOBECUS | SHAOTEPMHUECKHUE).
peakuui. 2. I[IpakTUKO-OpUEHTUPOBAHHbIE
PaBHOBecue 3a/1aHMs HA IPUMEHEHUE
XUMHUYECKUX npuniuna Jle larense pis
peakiui HAax0>KJICHUsI HAIPABIICHUS

CMELICHUS PABHOBECHS
XUMHAYECKON peaKkIuy U aHaJIN3
(akTOpOB, BIUAIOIIUX HA
CMEIICHHE XUMUIECKOTO
paBHOBECHS.

3. JlJabopaTopHas pabota
«3yueHne BIUSHUS Pa3THYHBIX
(hakTOpOB HA CMEIICHUE




Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHovHbIe MepPONIPUATHSA OK
XUMHUYECKOTO PAaBHOBECHUSI.
6 |Pa3snmeux 6. HccnenoBars nucnepcusie [ KonTposabHas padora nmo reme
JAucnepcHbie CUCTEeMbI «/IucnepcHble cucTeMb»
CHCTEeMbI
6.1 |ducnepcHbie PaznuuaTh nCTUHHBIE 1. 3aaun Ha MPUTOTOBJICHHE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pacTBOpPOB. OK 02
(bakTophl X pacTBOpbI U 2. [TpakTUKO-OpUEHTUPOBAHHBIE
YCTOHYMBOCTHU rpyOOauCIIEpCHBIC CUCTEMBI |pAaCUETHBIC 3a/1aHUs Ha
HAa OCHOBE XHMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
IKCIIEPUMEHTA UCIIOJIb3YeMbIE B OBITOBOM U
MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue HUccnenoBath pusnko- JlaGopatopHnas pabora (Ha OK 01
CBOWCTB XUMHUYECKHE CBOWCTBA BBIOOD):
JUCTIEPCHBIX pa3JIMYHBIX BUJIOB — [IpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HMccnenoBanue AUCIEPCHBIX
CHCTEM.
7 |(Pa3nmen 7. HcciienoBaTh cCBOMCTBA
KauyecTBeHHBbIE |OpraHM4YeCKHX H
peakuuu HEOpPraHU4eCKHUX BellecTB
o0HapyXxeHHs € NCNI0JIb30BAaHHEM
OPraHN4YecKNX M |KauyeCTBEHHBIX pPeaKIuii
HEOPraHU4eCKHX
BellecTB
7.1 |O6HapyxeHue HccnenoBarh 1. JTabopaTopHnas pabora (Ha OK 01
HEOPTraHWYECKUX |KAaYECTBEHHbIC PEaKLUU BBIOOD):
KaTHOHOB U HEOPraHUYECKUX BEIIECTB |— AHATUTHUYECKHE PEaKIuu
AHHOHOB kaTuoHOB [-VI rpymm;
— AHUIUTUYECKHUE PEAKIIMU
AQHUOHOB.
2. [TpakTryeckue 3a1aHus Ha
COCTABJICHUE YPaBHECHUU
peakmuii oOOHaApYKEHUS
KaTuoHOB [-VI rpynmn u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOH (opmax.
7.2 |O6Hapyx)eHue HccnenoBarh 1. JTabopaTopHnas pabora (Ha OK 01
OpPTaHHYECKHUX KaueCTBEHHbBIC PEaKLIUU BBIOOD):
BEIIECTB OpraHMYECKUX coequHeHni |— KauecTBeHHbIe peakluy Ha
OTJICTBHBIX OT/IENIbHBIX KJIacCOB OT/I€TIbHBIE KIIACCHI
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCIOJIb30BAHUEM — KavecTBeHHbII aHamN3
KauyeCTBEHHBIX OpPraHUYECKUX COSAUHEHUN IO
peaxuuit (YHKIIMOHATLHBIM TPYIITIaM.

2. [TpakTryeckue 3a1anus Ha




Monyas / Paznea

Ne  Tema PesynbTaT 00yuenus OueHo4YHBIC MepONPUATHS OK
COCTaBJICHHE KAUECTBEHHBIX
peakmuii oOOHaApYKEHUS
OPraHUYeCKUX COCTUHEHUMU.
II |[IpuxkaaxHoit MOaYyJIb
8 [|Paspen 8. OuenuBath nocjaeacTeus |3ammura Keiica (¢ yueTom
Xumusi B ObITY U |OBITOBOM U Oyayuiei npodgeccuoHaNbHOM
NMPON3BOJACTBEHH |IPOM3BOACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJILHOCTH YeJIoBeKa C
YeJI0BeKa MO3ULMHA IKOJIOTHYECKOM
0e30IacHOCTH
Xumus B ObiTy 1 |OniennBaTh nocnenctsus  [Keiic (¢ yuetom Oymaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccroHanbHOM OK 02
W IeATeIbHOCTH  |POU3BOJICTBEHHOM JESTETLHOCTH) OK 04
YyeJloBeKa JeATEeIbHOCTH YesioBeKka ¢ |Bo3MoskHbIE TeMBbI KEICOB: OK 07
MO3UIIMH DKOJOTHUECKOU 1. IloTemnenue kiuMmara u
0e30macHOCTH BBICBOOOKICHUE Ta30BbIX
THIPATOB CO JIHA OKeaHa.
2. Bynymue matepuansl ais
aBua-, MalIMHO- U
npUOOPOCTPOCHHUS.
3. HoBble maTepuansl ajist
COJIHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB.
9.1 (Pa3zmen 9.1. HNHTepnipeTupoBaTh 3amuTa y4eoHo-
HccnenoBanue 1 |XUMHYeCKHeE MPOLECCHl M |HCCJIEI0BATENbCKOI0 MPOEKTA
XHUMHYECKHH siBJieHus1 B Onocgepe (c yyeTom Oyayuuei
aHaIu3 00bEeKTOB npogdeccuoHaIbLHOM
ouochepbl AesITeJIbHOCTH)
9.1.1 |OcHOBBI BeimonasaTs nonueril uka | 1. JlabopatopHas pabora OK 01
naboparopHOit AKCIIEPUMEHTAIBHOTO «OCcHOBBI TabOPATOPHOI
MPAKTUKHU B UCCJIETOBAHMUS C MIPAKTUKU.
npodecCHoHaNbH |COOTIOICHIEM MPABUIT 2. TunoBble pacueTsl MO

BIX JJTAOOpaTOPHUSIX

0e30macHOT0 00paIeHus ¢
BEILIECTBAMH U
1a60paTOPHBIM
o0opynoBaHueM

TEMaTUKe HKCIIEPUMEHTA.

3. 3ajauu Ha BHIYUCIICHHE
CPEIHET0 3HAYCHHUS
AKCIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPEIIHOCTH.

4. IlpencraBieHue pe3ysbTaToB
SKCIEPUMEHTA B PA3IMYHON
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIA[, PE3ECHTAIH).




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

9.1.2

XUMHU4YeCKui
aHaju3 Mpod BOJIBI

HccnenoBath XUMHUYECKUN
cocTaB pod BOJIBI

1. Tect «CBolicTBa ¥ COCTaB
BOJBIY.

2. 3amanne «XUMHUYECKUH
COCTaB BOJBI, THI BOJBI U
CIIOCOOBI €€ MPUMEHEHH (C
WCIIOIb30BaHHEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHUE 3aTaHUS Ha
COCTaB BOJBI U CIIOCOOBI
BBIPOKCHUS KOHIICHTpAIUH 1
nepecyeT KOHLEHTpaIui (¢
WCIIO0Ib30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BEIOOD:

— OuncTtKa BOAEI OT
3arpsA3HEHUN;

— Onpenenennie pH Boabl u ee
KHCJIOTHOCTH;

— Onpenenenne )XeCTKOCTH
BOJIBI U CITOCOOBI €€
YCTpaHCHHUS.

OK 01
OK 02
OK 07

9.13

XuMHYeCKUi
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMATaHUS

HccnenoBath XUMHUUECKUN
COCTaB MPOYKTOB MTUTAHUS

1. Tect «Oprannueckue u
HEOpraHUYEeCKUe BEIIeCTBa,
BXO/ISIIIIME B COCTAB MPOAYKTOB
MIUTaHUS.

2. I[IpakTUKO-OpUEHTUPOBAHHbIE
3a7aHus MO KyJIUHApPHOMN
TEeMaTuKe.

3. JlJabopaTopHas pabora (Ha
BBIOOD):

— O0OHapy»XeHrne HUTPATOB B
MPOYKTaX MTUTAHHUS,

— UccnenoBanue npoayKToB
MUTAHUS HAa HAJM4YUeE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOT'YPT)
Ha HAJIMYUE YTIIEBO/IOB
(kpaxmaJl, TJIFOKO3a, caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHYECKUHU
aHaym3 mpood
[IOYBBI

HUccaenoBaTs XUMHYECKUN
CoCTaB MPOO MOYBHI

1. Tect no Teme «XUMHYECKUI
COCTaB HEOPTaHUYECKUX U
OpPraHUYECKUX YAOOPEHUI.

2. 3ananue «B3zanmocBs3b
cocTaBa MOYBbI, TUII TOYBBI U €€
Ha3HAYCHUS».

3. JlJabopaTopHas pabora (Ha
BBIOOD):

— Ob6HapyxeHue
HEOPraHUYECKUX IIpUMeECcEH B

OK 01
OK 02
OK 07




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

poOax MOYBHI;

— Onpenenenne pH BoaHOM
BBITSDKKH IOYBEL, €€
KHCJIOTHOCTH U IIEIOYHOCTH.

9.1.5

HUccraenosanue
00BEKTOB
ouocdepsl

HccaenoBaTs XUMHYECKUN
cocTaB 00beKTOB OHochepsl
Ha TIpUMEpPE MPOAYKTOB
INUTaHusA, BOJAbI U ITIOYBHI

YyeOHO-uccIen0BaTeIbCKUi
MPOEKT B 00JacTH
HUCCIIENOBAHNUSA OOBEKTOB
ounocgepsl.

Bo3MmoskHBIE TEMBI POEKTOB:
1. MccmenoBanue cocTaBa
MHHEPATBHON BOJBI U
PEKOMEH/IAIINH TI0 €€
HCIIOIL30BaHUIO.

2. UccnenoBanue
pa3pyLIAOIIEro JeUCTBUS
MPUPOIAHOMN BOBI HA
CTPOUTETBHBIEC MaTEPHAIIbI.
3. CocTaBieHue IpoeKTa
IBETHUKA/0ropo/a/cana B
3aBHCUMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX TIOYB.
4. CocraBicHHe
cOalaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJIEJI0) B 3aBUCUMOCTH
OT COZICP)KaHUSI XUMHUUECKHIX
MakKpo U MUKPODJIEMEHTOB B
MPOIYKTaxX MUTAHUS.

5. UccnenoBanue KauecTBa
IUATHEBOUM BOMEL.

6. Uccnenoanue npod
BOJIOITPOBOJHOM BOJIbI HA
MpeIMEeT YCTPAHCHHUS
JKECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOU
JEATEIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HcciaenoBanue u
XMMHYECKH
aHaJIN3 00bEKTOB
TeXHOC(pepsI

HNurepnperupoBarhb
XHMHUYEeCKHe Npouecchbl 1
sIBJICHUSA B TexHochepe

Y4ebHO-nCC/Ie10BATENbCKHU I
NMPOEKT (¢ yuyeToM Oyayuuei
npogdeccuoHAIbLHOM
JesATEeJIbHOCTH)




Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MepONPUATHS

OK

9.2.1

OcHOBBI
nabopaTopHOH
MPAKTUKHU B
npodeccCuoHaNIbH
BIX JTAOOPATOPHSIX

BLINOIHATE HOIHBIN [TUKIT
IKCIIEPUMEHTAIILHOTO
HCCIICIOBAHMS C
cOOJTI0ICHUEM TTPABHIT
6e301acHOro oopaIieHus ¢
BEILIECTBAMH U
1a00paTOPHBIM
o0opyoBaHuEM

1. JTaboparopHast pabota
«OCHOBBI TabOpaTOPHOMH
MIPAKTUKU.

2. TunoBbl€ pacyeTsl MO
TEMaTUKe YKCIIEPUMEHTA.

3. 3amauu Ha BLIYUCIICHUE
CpEeIHEero 3HAaYeHUs
AKCIIEPUMEHTAIIBHBIX JAHHBIX,
MOTPEIIHOCTH.

4. IlpencraBieHue pe3ysbTaToOB
SKCIEPUMEHTA B PA3IMYHON
¢dopme (Tabnuua, rpaduk,
OTYET, JOKJIAJ, PE3CHTAIH).

OK 01

922

XuMHYeCcKui
aHaju3 nmpoo
TEXHUYCCKOMN
BOJBI

HccnenoBars XuUMHUUECKUN
COCTaB MPOO TEXHUYECKOU
BOJIBI

1. 3anaun Ha onpeneneHue
METaJIJIOB, HEOPTraHNYECKHX
AHMOHOB ¥ OPTaHUYECKUX
BELIECTB B TEXHUYECKOU BOJIE
pa3HOTO Ha3HAYCHUSI.

2. ITpakTUKO-OpUEHTUPOBAHHbBIC
TEOpETUYECKHUE 3aTaHUS Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPKEHUS KOHIICHTPAIHI U
repecyeT KOHICHTPAIH (¢
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganune «XUMHUECKUN
COCTaB TEXHUYECKOM BOJBI, THIT
BOJIBI M CTIOCOOBKI €¢
MIPUMEHEHUS» (C
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTta (Ha
BBIOOD):

— Onpenenenne XJa0puaoB
METOJIOM TUTPOBAHUSI B
TEXHUYECKOH BOJIE;

— Onpenienenne )XeCTKOCTH
TEXHUYECKOH BOJIBI METOIOM
TUTPOBAHUA.

OK 01
OK 02
OK 07

9.23

XUMHYECKUHU
KOHTPOJIb
KauecTBa BO3AyxXa

UccnenoBars comepxkanue
YTJIEKHUCIIOTO ra3a B BO3/1yXe

1. Tect no Teme «XHUMHYECKUI
cocTaB aTMOC(EpHOTo BO31yXa
1 BO3JIyXa pabouei 30HB».

2. IIpakTUKO-OpUEHTUPOBAHHbIE
3aJlaHusl HA XUMUYECKUI aHaIu3
COCTaBa BO3/yXa.

3. JlJabopaTopHas padboTta
«Onpenenenue couepaHus
YTJIEKUCIIOTO Ta3a B BO3AyXe
MTOMETIEHUS IKCITPECCMETOIOM.

OK 01
OK 02
OK 07




Monyas / Pazgen

Ne  Tema Pe3yabTaT 00y4yeHus OueHovHbIe MepPONIPUATHSA OK
9.2.4 | Xumunueckuii HccnenoBath npoOsI 1. IIpakTuko-opuentuposanusie |OK 01
aHaju3 nmpoo MaTepUAJIOB CTPOUTEIIBHO- |3aJaHUSI IO XUMHUYECKOMY OK 02
MaTepHaJoB pecTaBpalMOHHOM aHaIM3y Npod MaTepuaaoB OK 07
CTPOUTENIbHO- NEeSTENIbHOCTH U IU3aiiHa  |CTPOUTEIbHO-PECTaBPA[MOHHOMN
pecTaBpalMOHHON NEATEIbHOCTH U AU3aiiHa.
JEATeTLHOCTH U 2. JJaboparopnas padoTa (Ha
nu3aiiHa BEIOOD):
— N3roroBieHue Kpacok
(moabop MUTMEHTOB U
CBSI3BIBAIOIIMX BEIIECTB);
— HUccnenoBanue cBOICTB
BSDKYIIMX BEIIECTB HAa MPUMEPE
THIICA.

9.2.5 |UccnenoBanue UccnenoBats xuMuyeckuit | YueOHO-MCCIEA0BATEIHCKUAN OK 01
00BEKTOB COCTaB 0OOBEKTOB MPOEKT B 00J1aCTH OK 02
TeXHOC]EpHI TeXHOC(EpHl Ha TPUMEPE  |UCCIIeIOBaHUS O0BEKTOB OK 04

TEXHUYECKOH BOJIbI U TeXHOCHEPHI. OK 07

MaTepHaioB CTPOUTEIHHO-
pecTaBpanMOHHON
NEeITEIbHOCTH U JU3aiiHa

Bo3MoKHBIE TEMBI IPOEKTOB:

1. KoHnTpons kauecTBa
TEXHUYECKON BOJBI Pa3HbIX
BHJIOB B COOTBETCTBHH C
Mmeroaukamu o I'OCT.

2. Co3nanue 1eKOpaTUBHOM
ITYKaTypPKH.

3. IIurMeHTEI B U3IEIUIX U3
CTEKJIA.

4. UccnenoBanue
pa3pyLIAOLIETO AEUCTBUS BOIbI
Ha CTPOUTEIIbHBIE MaTEPHAIIHI.
5. Onenka cocTosiHUS BO3AyXa
paboueii 30HBI CHIEIUaInucTa
(TexHosora, CTpOUTENs U T.1I., C
Y4eTOM 00J1acTH
npodeccroHanbHOM
NESTETLHOCTH) B COOTBETCTBUH
C HOPMATHUBHBIMU
JIOKyMEHTaMH.




