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1. O0masi xapakTepHCTHKA NPHMEPHOH padoyeil mporpaMmbl 0011e00pa3oBaTeabHOMI
AUCHUILUIHHBI « XHMMSD)

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOW mpodeccHoHAIbLHOI 00pa3oBaTebHOM

NMPOrpaMmblI

O61eoOpa3oBaTenbHas AUCHUILTHHA «XUMUS» SBIISETCS 0053aTeIbHON YacThIO
0011e00pa30BaTeIbHOTO IUKJIa 00pa30BaTeNbHOM MporpaMmMbl B cootBeTcTBUU ¢ PI'OC CIIO
1o npogeccuu/cneyuanvrocmu 43.02.17 TexHOIOTHN HHIYCTPHH KPACOTHI.

HopmatuBHyI0 NpaBOBYIO OCHOBY pealM3allMd CpeAHero oOlmero oOpa3oBaHUs, B
mpelienax OCBOCHHS OCHOBHBIX 00pa3zoBaTENIbHBIX MPOTpaMM CpPeIHEro MpodeccuoHalTbHOTO
00pa3zoBaHusl, COCTABIISIOT:

— @enepanbablii 3ak0H oT 29.12.2012 1. Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit
Oepnepauuny (B pea. eaepanbuoro 3akoHa ot 24.09.2022 N 371-03);

— IIpuka3z MunoOpHayku Poccum ot 17.05.2012 1. Ne 413 «O06 yrBepkaeHuu (enepaibHOTo
rocy/IapcTBEHHOr0 00pa3oBaTeabHOr0 cpefaHero ooOuiero oOpazoBanus» (B pen. Ilpukasza
Munnpoca ot 12.08.2022 N 732-®3);

— IIpuxaz MunucrepctBa npocsemienusi Poccuiickoit @enepannu ot 24.08.2022 Ne 762 «O6
yrBepxkaeHun [lopsika opranu3aiyy U OCYIIECTBICHHs] 00pa30BaTEIbHOMN JIEATEIBHOCTH 110
00pa3oBaTebHBIM POTPaMMaM CpeIHETo MPo(hecCHOHATBHOTO 00pa30BaHUMY;

— IIpuxa3z Munnpocseuenusi Poccun ot 23.11.2022 Ne 1014 «O06 yrBepkaeHuun ¢eaepanbHOi
00pa3oBaTeNbHOI MPOrpaMMbI CPEHEr0 00IIero 00pa3oBaHUNY;

— Pexomengaruu Munnpocsemenuss PO ot 01.03.2023 No 05-592 mo peanuzanuu CpeaHEro
obmiero o0Opa3oBaHMsI B TpeAeliaXx OCBOCHHUS 00pa30BaTENbHOW MPOTPaMMBI  CPEIHETO
po(eCCHOHAIIBHOTO 00pa30BaHUs.

Tpyn0oeMKOCTh AMCHUIUIMHBI « XUMHUs» Ha YIIIYOJICHHOM ypoBHE cocTaBisieT 144 yaca, u3
koTopeix 102 waca — 6a3oBwlii Monynb (7 pa3menoB) U 42 yaca — MPUKIAAHOW MOIYb (2
paszena),  BKJIIOYAIOLIUMH  [PAKTUKO-OPUEHTUPOBAHHOE  COJAEp)KAHME,  YCHIJIMBAIOIEE
npOoUIBHYIO COCTABIIAIONIYIO IO KOHKPETHOU MPO(hECCHH UK CIEeIHaTbHOCTH.

[lpuknagHoit Moaynb BKIOYaeT JnBa pasnaena. Pazmen 8 «Xumuss B OBITY H
IIPOU3BOJCTBEHHON JeSITebHOCTH YeIoBEKa» peanuszyercs TUIS BCEX
npodeccuit/CriennaTbHOCTEl  Ha  MaTepualie  KEWCOB, CBSA3aHHBIX C  OKOJOTHYECKOU
0€30I1aCHOCThIO U OLIEHKOM MOCIeICTBUI OBITOBOM M NPOM3BOJCTBEHHOM NESATEIbHOCTH, IO
oTpacisiM OyayIiei npodeccuoHaIbHOM AeSITETbHOCTH 00YyJarOIIXCsl.

Tematuka pasgena 9 Bappupyercs 10 00beKTy Oyaymedl mnpodeccruoHalbHON
JeSITEIbBHOCTH CTYAEHTOB — Onocdepa (KUBbIE OPTaHU3Mbl) WM TeXHOCPepa (TEXHOIOTHUECKHe
00BEKTHI):

— JUIsl YKPYHDHEHHBIX TPyHNN cHelualbHOCTeW / mpodeccuil peKoOMEeHIyeTcs TeMmaTHKa
«MccnenoBanne U XUMUYECKHI aHaIn3 00BEKTOB OUOChEphI».

[lepuon oOydeHus U pacnpefeseHue I0 CEMEeCTpaM OIpejaessieT 00pa3oBaTeNbHas
OpTraHMU3aIs CaMOCTOSTENbHO, C y4ETOM JIOTUKH (DOpMHpOBaHHS MPEIMETHBIX pPEe3yIbTaTOB,
o0mmx ¥ TPO(ECCHOHATBHBIX KOMITCTEHIIMH, MEXIIPEIMETHBIX CBSI3€H €  JIPYTHMH
JUCHUIUTMHAMH 00111e00pa30BaTeIbHOro 1 0011enpodecCHOHAIBHOTO IIUKIOB Y4eOHOT O TUIaHa.



1.2. llesin 1 nJIaHMpPYeMble pe3yJabTaThl OCBOCHH S AUCIHUIIIMHBI
1.2.1. lleau 1 33724 AU CHUIIJIMHBI

DOpMUPOBAHUE Y CTYJECHTOB XUMUYECKOMW COCTABJISAIONIEN €CTECTBEHHO-HAYYHON KapTHHBI
MHpa KaK OCHOBBI IPUHATHS PELICHUN B JKU3HEHHBIX M IMPOU3BOJICTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOT'O TIOBEJICHHUS B IIPUPOJIHON Cpelie.

3agauu AMCHMILIMHBI:

1) chopmupoBaTh NOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX IIPOLECCOB U
ABJICHUM B OKpYXalollled cpene, LEJOCTHOM Hay4HOW KapTHHBI MHUpPA, B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOAMUTH PACUETHl M0 XMUMHUYECKHM (OpMYJIaM H ypaBHEHUSM
XUMHYECKMX peakUui, IUIAHUPOBATb M HUHTEPIPETHPOBATh PE3YyJIbTaThl  XUMHYECKHX
JKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKM MPOBEIEHHSI XMMUUYECKHX HKCIEPHUMEHTAIBHBIX MCCIEJOBAaHUN
c coOmoneHneM TpaBwil 0O€30HacHOTO OOpalIeHHsT C BEIECTBAMU M JIAOOPATOPHBIM
00opyI0BaHNEM;

4) pa3BUTh YMEHHUS aHATU3UPOBATh, OLIEHUBATh, IPOBEPSATH HA JOCTOBEPHOCTH U 0000111aTh
MH(POPMALIMIO XUMUYECKOT0 XapaKkTepa U3 Pa3InyHbIX HICTOUHUKOB;

5) cdopmupoBaTh yMEHHUS IPOTHO3UPOBATH IIOCIEJICTBUS CBOEH JEATEIBHOCTU H
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopMupoBaTh TOHMMAHHE 3HAYMMOCTH JOCTH)KCHUH XHMHYECKOH HayKH U
TEXHOJIOTUH JUIs pa3BUTHS COLMAIIBHON U MPOU3BOJCTBEHHOM cdep.



1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHsI 001Ie00pa30BATENbHOH JUCHMILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Koa n
HAHMEHOBaHMHE
GopmMupyembIx
KOMIIeTeH U

IlnanupyemMble pe3yJbTaThl 0CBOCHHS JMCIHUIIJIHHBI

O01mue

JAucaunianHapHbie

OK 01.

Bribupats ciocoOst
penieHus 3a1a4
npodecCHOHATBLHOM
JIeSTEIbHOCTH
MMPUMCHHUTCIILHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpya0BOro BOCIMTAHHSA:

- TOTOBHOCTH K TPY/ly, OCO3HAHHE
IIEHHOCTH MacTePCTBa, TPYAOTIIO0HUE;

- TOTOBHOCTh K aKTUBHOM JIE€SATEILHOCTU
TEXHOJIOTHYECKON M COIUAIbHOM
HAIPaBIEHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO
JeITEIIbHOCTD;

- HHTEPEC K pa3JINuHbIM chepam
podeCCHOHAIBHON JCATEIBHOCTH,
OBianenue yHUBepPCaAIbHbIMH
Y4eOHbIMH MO3HABATEILHBIMHU
JeHCTBUSIMM

a) 0a3oBble JJOrH4ecKue AeiicTBUA.
- CaMOCTOSTEIBHO (hOPMYIUPOBATH U
aKTyaJIM3UpOBaTh IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIECTBEHHBIN
MIPU3HAK WJIM OCHOBAHUS IS
CpaBHEHUs, KilaccupuKanuu u
00001eHMS;

- OIPEIENATh LEeH JIEeATEIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU HX
JIOCTYKCHMS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B paCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTbH KOPPEKTUBHI B JICATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB
[EJISIM, OIICHUBATh PUCKHU TOCIIEICTBUN
JIeATECIIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE
MIPH PEIICHUH XU3HESHHBIX MPOOIeM
0) 0a30BbBI€e HCCAET0BATEIbCKHE
JeHcTBHA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM
NESTENIbHOCTH, HABBIKAMU pa3pelIeHHs
npo0Jem;

- BBISIBIISITH IPUYMHHO-CJICICTBEHHBIC
CBSI3U U aKTYaJIM3UPOBATh 3aj1avy,
BBIIBUTATh TUIIOTE3Y €€ PelIeHus,
HAXOJUTh aPTYMEHTHI JIIS

- BJIaACTh CHCTEMOM XMMHUYECKHX

3HaHUH, KOTOpasl BKIKOYACT:
OCHOBOIIOJIAraroIue MOHATUS
(XMMHUYECKHUI 3JIEMEHT, aTOM,

OJICKTPOHHAasA 000J104YKa aTomMma, S-,

p-, d-351eKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb,

QJICKTPOOTPpULIATCIbHOCTD, CTCIICHD

OKHUCJICHUS, XUMHUYCCKas CBA3b,

MOJIb, MOJIIpHAsA Macca, MOJ'ISIpHBIﬁ

00beM, yrIepOoIHbIN CKEJIET,
(GyHKIIMOHATIbHASI TPYIINA,
paJMKall, U30MepHUs, U30MEPHI,

TOMOJIOTUYECKUI paa, roOMOJIOIry,

YII€BOIOPOAbI, KUCIOPO- U
a30TcoJeprKallue COeTUHEHUS,

OHOJIOrMYECKH aKTUBHBIC BCIIECTBA

(yrmeBompl, JKUpPBI, OETKN),

MOHOMEP, OJIUMEP, CTPYKTYPHOE

3BEHO, BEICOKOMOJIEKYJIIpPHbIE
COEMHEHUS, KPUCTATUINIECKast
peleTka, TUIbl XUMHUYECKUX
peakuuii (OKUCIUTENBHO-
BOCCTaHOBUTEIIBHBIE, 3K30- U
SH/IOTEPMHUECKUE, PEAKIINN
HMOHHOTO 00OMEHa), pacTBOD,
AJIEKTPOJIHTHI, HEXJIEKTPOIIUTHI,

QJICKTPOJIUTHUYCCKAA AUuCcolnanusl,

OKHCIINTCIIb, BOCCTAHOBHUTCIIb,

CKOPOCTb XUMHUYECKON PEAKIINH,
XUMHUYECKOE PaBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPHSI XMMUYECKOTO
CTPOECHHS OPTraHUYECKUX BEILECTB

A.M. byrneposa, Teopus

AJIEKTPOJIUTUYECKON JTUCCOIHAITIH,

nepuoanydeckuit 3akox .M.

MeHeneeBa, 3aKOH COXpaHEHHUS

MaCCLI), 3aKOHOMCPHOCTH,
CHUMBOJHUYECKUM S3BIK XHUMHUH,
(I)aKTOJ'IOPI/I‘-ICCKI/IC CBCIACHHA O

CBOMCTBAX, COCTaBe, MOJTYYEHUHN U

0e30IMacCHOM HCITOJIb30BaHUH

BaOKHEHUIITNX HCOPraHNYCCKUX U
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JTIOKa3aTeJIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU
pEIICHUS;

- aHAJIM3UPOBATH MOJTYUYEHHBIE B XOJI€
pEIICHUS 3a]1a4Ml Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb MePEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U MPAKTHYECKYIO
001aCTH JKU3HEIEATEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIE UJIEH, MTPEJIaraTh
OPUTHMHAJILHBIC TIOJIXO/IbI K PEIICHUS;
- CIIOCOOHOCTD X HCIIOJIL30BaHUS B
IMO3HABaTEILHOM 1 COIHAIILHOMN
MpaKTUKE

OpPraHUYECKUX BELIECTB B OBITY U
MIPAKTUYECKOU EATEIbHOCTH
YEIJIOBEKA;

- YMETb BBIABIIATH XapaKT€pHbIE
IIPU3HAKU U B3aUMOCBS3b
W3Y4YEHHBIX TOHATHH, IPUMEHATD
COOTBETCTBYIOIIUE TIOHATHUS IIPU
OIMCAHUU CTPOCHHUS U CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;
BBISIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAHUH C MOHATUSIMHU
Y TIIPEJCTABJICHUSMH APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;
- YMETh UCIIOIb30BaTh
HaMMEHOBAaHMSI XUMUYECKHUX
COEIMHEHUIN MEKIyHApOJHOTO
COI03a TEOPETUYECKOUN 1
MPUKJIAJIHON XUMHUHU U
TPUBHUAJIbHBIE Ha3BaHUS
BaXHEHMILINX BEIIECTB (3TUJICH,
alleTWIEH, IIIMLEPHUH, (GEeHOI,
(dbopmanpaerua, yKkCycHas KHCIOTa,
[JIMLMH, YTAPHBIN a3, YrIeKUCIbIA
ra3, aMMHaK, raiieHasi U3BecCTb,
HeraleHasi U3BeCTh, INThEBAs COJa
U IPYrUX), COCTaBIATh (POPMYJIbI
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUECKUX
peakuuii, OObACHATh UX CMBICI,
MOATBEPK/IaTh XapaKTEepPHbIE
XMMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOILIUMU
JKCIIEPUMEHTAMH U 3aIIUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUM;
- YMETh YCTaHaBIUBAaTh
MIPUHAIIEKHOCTh U3YUEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB K ONPEECICHHBIM KJIaccam
Y TPYIIIAM COEUHEHU,
XapaKTepU30BaTh UX COCTAB U
BaXHEHILINE CBOMCTBA; ONPEIENIATh
BU/JIbl XUMHYECKHX CBSI3EH
(kxoBaJIeHTHAas!, HOHHAA,
MeTaJUTHYecKasi, BOJIOPOIHAS),
THUIIBI KPUCTAITINYECKUX PELIETOK
BEIIECTB; KIacCU(UIIMPOBATH
XUMHUYECKHUE PEAKIIUY;

- chopmMupoOBaTh MPEACTABIECHUS: O
MaTEpUaIbHOM E€UHCTBE MUpA,
3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJIEHUI MPUPOJIBL;
0 MECTE M 3HaUE€HUU XUMUU B




CHCTEME €CTECTBEHHBIX HayK U €€
posH B 00eCrieYeHNH yCTOMYMBOTO
pa3BUTHS YEIIOBEUECTBA: B
peleHun mpoodiemMm
3KOJIOTMYECKOW, YHEPreTUYECKON U
IMUIIEBOI 0E€30IaCHOCTH, B
pa3BUTHH MEAULIUHBI, CO3JaHUN
HOBBIX MaTepHAJIOB, HOBBIX
UCTOYHUKOB 3HEPTHUH, B
o0ecrneveHnr PaluoOHAITBHOTO
IPUPOJONOIb30BAHHUS, B
(hopMHPOBaHUN MHUPOBO33PEHHS U
o01ielt KyJabTypbl UeJIOBeKa, a
TaKXKe HKOJIOTUIECKU
000CHOBAHHOI'O OTHOIIEHUS K
CBOEMY 37J0POBBIO U IIPUPOJAHOU
cpene;

- BJIAJIETh CUCTEMON XUMUYECKUX
3HaHUH, KOTOpasl BKJIKOYAECT:
OCHOBOIIOJIAral0INe NOHATHUS
(IOTIOTHUTENIBHO K CUCTEME
HOHSTUN 6a30BOTO YPOBHS) -
U30TOIIbI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHME aTOMa,
THOpHUIN3AIHS AaTOMHBIX
opouTainei, xumudeckas cssp ("0
"u "n", KpaTHbIE CBSI3U), MOJISIpHAS
KOHILIEHTpALUs, CTPYKTypHast
bopmya, m3omepust (CTpyKTypHas,
reomMeTpuueckas (Luc-TpaHc-
M30MEpHsl ), THITBI XUMHYECKIX
peakuuii (roMo- U TeTepOreHHbIE,
oOpaTtuMble 1 HEOOpaTUMBbIE),
pacTBOpHI (ICTUHHBIE, TUCTIEPCHbIE
CHCTEMBI), KpUCTAJUIOTUAPATHI,
CTEIEeHb IMCCOLUAIINY,
AIIEKTPOIH3, KPEKUHT,
pU(OPMHUHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS,
JeXKalre B OCHOBE TIOHMMAaHUS
HNPUYMHHOCTU M CUCTEMHOCTH
XUMHAYECKHX SBICHUH,
COBpPEMEHHBIE NIPEJICTABICHUS O
CTPOCHUH BEIIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM U
HA/IMOJIEKYJIIPHOM YPOBHSIX;
MPEJCTABICHUS O MEXaHU3MaX
XUMHYECKHUX PEaKIUH,
TEPMOJIMHAMHUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSX
UX MPOTEKaHMs, O XUMUYECKOM
pPaBHOBECHH, AUCIIEPCHBIX




cucreMax, GaKkTOJIOTHYECKUE
CBEJICHUS O CBOHCTBAX, COCTABE,
HOJy4EeHUHU 1 0€3011acCHOM
HCIIOJIb30BAaHUH BAXKHEUILINX
HEOPraHMYEeCKUX U OPraHMYECKUX
BEIIECTB B OBITY U PAKTUYECKON
NeSITeIbHOCTH YEJIOBEKA; OOIIMX
HAYYHBIX PUHIUIAX XUMHUECKOTO
IPOM3BOJICTBA (Ha IPUMEpPE
MIPOU3BOJICTBA CEPHOM KHCIIOTHI,
aMMMaKa, MeTaHoJ1a, epepaboTKH
HepTH);

- YMETb IPOBOJUTH PacyeThl 110
XUMHAYECKHM (hopMysiaM u
YPaBHEHMSIM XMMUYECKHUX peaKIHii
C UCIIOJIb30BaHUEM (PH3UUECKUX
BEJIWYMH (Macchl, 00beMa ra3os,
KOJIMYECTBA BEIIECTBA),
XapaKTEPU3YIOIINX BEUIECTBA C
KOJINYECTBEHHON CTOPOHBI:
pacyeTsl o HaXOXKACHUIO
XUMHUYECKOH (OPMYIIbI BELIECTBA;
pacueTsl Macchl (00beMa,
KOJINYECTBA BEILLECTBA) MIPOJIyKTA
peaKIyu, €CIIu OAHO U3 UCXOIHBIX
BEILIECTB JIaHO B BUJIE€ PAcTBOpa C
OIIPEJIETICHHON MacCOBOU J10JIEH
PACTBOPEHHOI'0 BEIECTBA WU
JIaHO B M30BITKE (MMEET MPUMECH );
pacyeTbl MacCOBOM UM 0OBEMHOM
JIOJTM BBIXOJ1a TIPOTYKTa PEaKIINH;
pacyeTsl TEIIoBOro »pdexra
peakiuii, 00bEMHBIX OTHOIIIEHUHN
ra3os;

- YMETh BBISBIISITH XapaKTEPHbIE
NPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX TOHATHH, TPUMEHSTh
COOTBETCTBYIOIIME TOHATHUS TIPU
OIIMCaHWH CTPOCHUS M CBOMCTB
HEOPraHMYECKUX U OPraHMYECKUX
BEILIECTB U UX IIPEBPALLECHUN;
BBISBIISITH B3aUMOCBSI3b
XUMHAYECKUX 3HAHUHN C MMOHATUIMHU
U TIPEICTaBJICHUSAMH IPYTUX
MPEIMETOB /ISl 00JIee OCO3HAHHOTO
MOHUMAaHUSI U OOBSICHEHUS
CYIIHOCTH MaTepHaIbHOTO
€IMHCTBAa MUPA; UCTIOIb30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUS
JU1s1 OOBSICHEHUS U
MIPOTHO3UPOBAHHUS SIBJICHUH,
UMEIOIINX €CTECTBEHHOHAYYHYIO

IIPUPOAY;




- YMETh UCIIOIb30BaTh
HaUMEHOBAaHMSI XUMHUYECKHUX
COECIMHEHUHN MEKIYHApOJHOTO
COI03a TEOPETUYECKON U
IPUKIAJHOW XUMHUH U
TpPUBHAJIbHBIE Ha3BaHU BEILIECTB,
OTHOCSIIIMXCS K U3YYEHHBIM
KJIaccaM OpPraHu4ecKuX U
HEOPraHUYECKUX COCAVHEHNU;
HCII0JIb30BAaTh XUMHUECKYIO
CHUMBOJIUKY JUJISl COCTaBJICHUS
(hopMyII HEOPraHHUUYECKUX BEIIECTB,
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALLEHHBIX U
CKEJIETHBIX) (hopmyIT
OpPraHMYECKUX BEILECTB;
COCTaBJIATh YPaBHEHUS
XUMHYECKUX PEAKIUU 1
PacKpbIBaTh UX CYIIHOCTb:
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi
IIOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX
peaxkuuil; peakiuii HOHHOTIO
oOMEHa IyTeM COCTaBJICHUS UX
IIOJIHBIX ¥ COKPAILIEHHBIX HOHHBIX
YPaBHEHUI; pEaKLUi r’uapoiIun3a,
peakuuii KOMIJIEKCO0Opa30BaHus
(Ha mpuMepe THIPOKCOKOMILIEKCOB
IIMHKA U QJIFOMUHUS);
MOATBEPK/IaTh XapaKTEepPHbIE
XMMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOILIUMU
JKCIIEPUMEHTAMH U 3aIIUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUM;
- YMETh KJaccu(puIpoBaTh
HEOpPraHUYECKHUE U OPraHUYEeCKUe
BEIIECTBA U XMMHUYECKHUE PEAKIINH,
CaMOCTOSITENIbHO BBIOUPATH
OCHOBAaHUS U KPUTEPUH IS
KJIacCCU(UKALIUU U3y4aeMBbIX
XUMHUYECKHX OOBEKTOB;
XapaKTepu30BaTh COCTaB U
BAJKHEHIIIE CBOMCTBA BEILECTB,
MPUHAIJIEKALUX K ONPEIEICHHBIM
KJIaccaM U Ipynnam COeAMHEHUH
(mpocTble BelecTBa, OKCHIbI,
TUIPOKCHU/IBI, COJIM; YTIIEBOIOPOABI,
MpOCThI€ A(UPHI, CHUPTHL, (PEHOJIBI,
aJIbJIeTU/1bI, KETOHBI, KAPOOHOBBIE
KHCJIOTBI, CIIO’KHBIE 3(DUPBL, )KUPBL,
YIJI€BOJIbI, AMUHBI, aMUHOKHCIIOTBHI,
OeJIKM); TPUMEHSTh 3HAHUS O




COCTaBE M CBOMCTBAX BEIIECTB JJIs
SKCHEPUMEHTAILHON MTPOBEPKHU
TUIIOTE3 OTHOCUTEIILHO
3aKOHOMEPHOCTEN IIPOTEKaHUS
XUMHUYECKUX PEaKUui
IIPOrHO3UPOBAHUS BO3MOKHOCTEN
UX OCYILECTBIICHHUS;

- YMETb MOATBEPK/1aTh Ha
KOHKPETHBIX IIPUMEpax XapakTep
3aBUCUMOCTH PEAKLIUOHHOU
CIOCOOHOCTH OPraHUYEeCKUX
COCIMHEHUM OT KPaTHOCTHU U THIIA
koBajieHTHOH cBsizu ("&F " u "n"),
B3aMMHOTI'O BJIMSIHUSI aTOMOB U
IPYIIT aTOMOB B MOJIEKYJIaX; a
TaKXe 0T 0COOEHHOCTEH
peanu3aluuy pazInyHbIX
MEXaHU3MOB MPOTEKAHUSI PEAKIIHI;
- YMETbh XapaKTepU30BaTh
JNEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YKJI€HHOM
COCTOSTHMH ) U MOHOB XUMUYECKUX
371eMEHTOB 1 - 4 meproioB
Ilepuonnueckoii cucremsr J1.11.
MeHeneeBa 1 X BaJICHTHBIE
BO3MOYKHOCTH, UCHIOJIb3YS MOHATUS
"s", "p", "d-anexTpoHHbIC"
opOUTaNU, SHEPTeTUUYECKHE
YPOBHH; OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
0o0pa3yeMbIX UMH COeTMHEHUH 10
TepUOIaM U TPYIIaM;

OK 02.
Hcnonp3oBath
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
MHTEPIpPETALNH
uH(pOopMaLuu U
nH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIst
BBITIOJIHEHHUS 337124
npodeCCHOHATBHON
JeATEIbHOCTH

B 00/1acTH HEHHOCTH HAYYHOTO
MO3HAHUS:

- chOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
00IIECTBEHHON MPAKTHUKH,
OCHOBAHHOTO Ha JINAJIOTe KYIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B IMOJIUKYJIBTYPHOM MHPE;

- COBEpPILIEHCTBOBAHUE SA3BIKOBOU U
YUTATEIIbCKOM KYIBTYpPBI KaK CPEIICTBA
B3aMMOJICHCTBHS MEXKIY JTIOIBMH U
MIO3HAHUS MHPA;

- 0CO3HAHHE [IEHHOCTHU HaY4YHOM
JeSITeTbHOCTH, TOTOBHOCTh
OCYILECTBIISATh POEKTHYIO U
HCCIIEIOBATEIIbCKYIO IS TETbHOCTD
WHAWBUAYAILHO U B TPYIIIIE;
OgyaieHHe YHHBEPCAJIbHBIMH

- YMETh IUIAHUPOBATh U BBIIOJIHSATD
XUMHUYECKHH SKCIIEPUMEHT
(TIpeBpaIIeHust OpraHuIeCcKuX
BEILIECTB NPHU HarpeBaHUH,
MOJIy4€HHUE ITUIIEHA U U3YUYEeHHE
€ro CBOICTB, KaUeCTBEHHbIE
peaKIy Ha aJbICTH/IBI, Kpaxmall,
YKCYCHYIO KUCJIOTY; A€HaTypauus
OeJIKOB IIpU HarpeBaHUH, I[BETHBIE
peakiuu 6eIKoB; MPOBOAUTH
peaKIu HOHHOTO 0OMEHa,
OTIpeIeNIATh CPeay BOAHBIX
pacTBOpOB, KAUECTBEHHBIC PEAKIINN
Ha cynb(haT-, KapOOHAT- U XJIOPU-
AQHWOHBI, HA KATHOH aMMOHWS,
peraTh SKCIepUMEHTaIbHbIE
3a7a4u 110 TeMaM "Metaiel" U
"Hemeramibl") B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH
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Y4eOHBIMH I03HABATEIbHBIMHU
AeMCTBUAMMU:

B) padora ¢ unopmaumeii:

- BIIQJICTh HaBBIKAMU TIOJTyYEHUS
UH(POPMAIIUU M3 HCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISTh
TIOUCK, aHAJIN3, CUCTEMAaTU3aIHIO 1
WHTEPIIPETANNIO HHPOPMAIHH
pa3IMYHBIX BUAOB U popm
MIPEICTABJICHHUS,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
dbopMaTax ¢ yueTOM Ha3HAYCHUS
UH(POPMAIIUH U 1IEJICBOH ayTUTOPHH,
BEIOMpasi ONTUMATBHYIO (hOpMy
NPEICTABICHUS U BU3yaTH3allHH;

- OIICHUBATh IOCTOBEPHOCT,
JIETUTUMHOCTb UHPOPMAIINH, e
COOTBETCTBHUE IMPABOBBIM U MOPATBHO-
THYECKUM HOPMaM;

- UCTIOJIB30BATh CPEICTBA
UH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pEIICHUN KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpTraHU3aAIMOHHBIX 33124 C
coOJr0IeHrEM TpeOOBaHUI
OPrOHOMUKHU, TEXHUKH OC30TTaCHOCTH,
THTUECHBI, PECYpCOCcOepeKeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3alUThHl UH()OPMALINH,
MH(}OpPMaILMOHHON 0€30MacHOCTH
JUYHOCTH,

pu OOpALEHUH C BELIECTBAMU U
1a0opaTopHBIM 000PYIOBAHUEM;
IPEACTaBIATh PE3yIbTaThl
XHUMHAYECKOT0 SKCIIEPHUMEHTA B
(dopMe 3anucu ypaBHEHU
COOTBETCTBYIOIIMX PEAKIMMI U
(opMyIMpOBATH BBIBOJBI HA
OCHOBE ITHX PE3yJIbTaTOB;

- YMETbh aHAJIU3UPOBATh
XUMHYECKYIO HH(OPMAIIHIO,
HOJIY4aeMYI0 U3 pa3HbIX
HCTOYHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb MIHTEepHeT U
Apyrue);

- BJIaJIeTh OCHOBHBIMU METOAAMU
HAYYHOT'O TIO3HAHUS BELIECTB U
XUMHUYECKHX SIBICHUI
(mabmrofeHue, U3MEpPEHHE,
HKCHEPUMEHT, MOJICITUPOBAHHE);

- YMETb IPOBOJUTH PacyeThl 110
XUMHAYECKUM (HopMyIaM 1
YPaBHEHMSIM XMMUYECKHUX PeaKIHii
C MCIIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B,
KOJINYECTBA BEILECTBA;
UCTIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUISl IPUHATUS
peueHni B KOHKPETHBIX
KHU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX
pUMEHEHUEM;

- YMETh CAaMOCTOSITEITEHO
IUTAHUPOBATh U MPOBOAUTH
XUMHAYECKHH SKCIIEPUMEHT
(mosydeHue U U3y4yeHue CBOMCTB
HEOPTaHUYECKUX U OPTaHUIECKUX
BEILIECTB, KAUECTBEHHbIE PEAKIIUU
YTJIEBOOPOIOB PA3TMYHBIX
KJIACCOB U KUCIOPOACOAEPIKAIINX
OpPTaHUYECKUX BEIIECTB, PEHICHUE
HKCHEPUMEHTAIBHBIX 3a71a4 110
pacro3HaBaHUIO HEOPTAaHUIECKUX U
OpPraHUYECKUX BEIIECTB) C
coOJTI0IeHUEM TTPABUIT
6e30macHoro odpaleHus ¢
BelIECTBaMH U Ja00PaTOPHBIM
o0opynoBanuem, (opMyIupoOBaTh
IIEJTA UCCIIeTOBAHMUS,
MPEJOCTABIIATE B Pa3IMYHON
(hopme pe3ynbTaThl SKCIIEPUMEHTA,
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aHAJIM3UPOBATh U OLIEHUBATh UX
JIOCTOBEPHOCTH;

- YMETh OCYILECTBIISATh
LIeJICHAIIPABJIECHHbBINA TOUCK
XUMHYECKON nHpOpMaIuu B
Pa3MUYHBIX UCTOYHUKAX (HAaydHas
U yuyeOHO-Hay4Has JTUTepaTypa,
CpeAcTBa MaccoBOW MH(OPMaIUH,
ceTb HTEpHET U Apyrue),
KPUTUYECKH aHAJTN3UPOBATh
XUMHYECKYIO HH(OPMALIUIO,
nepepadaTeIBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBHH C
MOCTaBJICHHOW y4eOHOI 3a1auei;

- BJAJETh CUCTEMOU 3HaHUH O
METO/1aX HAYYHOTO TTO3HAHWUS
SIBIIGHUW TIPUPO/IBI, UCTIOIB3YEMBIX
B €CTCCTBCHHBIX HayKaX U
YMCHHSIMH PUMEHSTH 3TU 3HAHUS
U SKCIIEPUMEHTAIEHOM
WCCJICIOBAaHUH BEIIECTB | IS
00BSICHEHUSI XUMUYECKUX SBIICHUH,
UMEIOIINX MECTO B IPHPOJIC
MPAKTUYECKOH JeITeIbHOCTU
YeJI0BEKa U B MIOBCEAHEBHOM
KU3HU;

OK 04.

D¢ dexTuBHO
B3aMMO/ICHCTBOBATH U
pabotatsb B
KOJUIEKTUBE U
KOMaHj1e

- TOTOBHOCTh K CAaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHOU U
COIIMATLHOM JeSITEIIHFHOCTH,
OBiaseHue YHHBEpPCAJIbHBIMHA
KOMMYHHKATUBHBIMH JIe/iCTBUSIMH:
0) coBMecTHas 1eSITeJIbHOCTD.

- IOHUMATh U UCTIOIb30BAThH
MPENMYIIECTBA KOMaHAHON U
WHAUBUAYAIbHON paboTHI;

- IPUHAMATH LIEJIA COBMECTHOM
JeATEeIbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATH JEHCTBUSA T10 €€
JOCTH>KEHHIO: COCTaBJIATh ITUIAH
JIEHCTBHM, pacIpeielsiTh POJIH C
Y4€TOM MHEHHUM YYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOM
paboThI;

- KOOPAMHUPOBATH M BBHITIOIHATH
paboTy B YCIOBUSX PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBJISITh TIO3UTUBHOE
CTpaTernyecKoe NOBEJACHUE B
Pa3IUYHBIX CUTYAIUSX, IPOSIBIISTH

- YMETh IUIAHUPOBATh U BBIIIOJIHATD
XUMHAYECKHH SKCIIEPUMEHT
(mpeBpalleHuss OpraHuuecKux
BEIIECTB NP HArPEBaHHH,
NOJy4YeHUE STUIIEHA U U3yYCHHE
€ro CBOMCTB, KAUeCTBEHHBIE
peakIMy Ha albJIeru/bl, Kpaxmal,
YKCYCHYIO KUCJIOTY; I€HaTyparus
O€JIKOB NP HarpeBaHHM, IIBETHbIE
peakuuu 6eIKOB; MPOBOANUTH
peakIi HOHHOTO 0OMEHa,
OTIpeIeNIATh CPeay BOAHBIX
pPacTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cynb¢aT-, KapOOHaT- U XJIOPHI-
AQHWOHBI, HA KATHOH aMMOHWSI,;
pelaTh SKCIepUMEeHTaIbHbIE
3a1a4u 1o remaMm "Mertamibl" u
"Hemeramibl") B COOTBETCTBHH C
MpaBUWJIaMU TEXHUKH 0€30M1aCHOCTH
npu 0OpaleHuH C BELIeCTBaMU U
1a00paTOPHBIM 000PYIOBaHHUEM;
MPECTABIATH PE3YIbTATHI
XUMHYECKOT0 IKCIIEPUMEHTa B
(dopme 3anucu ypaBHEHHI
COOTBETCTBYIOIINX PEAKLIHI U
(hopMyIMpOBaTH BBIBOJBI HA
OCHOBE 3THUX PE3YyJIbTATOB;
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TBOPYECTBO U BOOOpakeHHe, OBITh
WHUITUATHBHBIM

Osgi1aieHHe YHUBEPCAJIbLHBIMU
pPeryisiTUBHBIMH J1€HCTBUSIMU:

I) IPUHATHE ce0sl U APYTUX JII0JAei:
- IPUHUMATHh MOTHBBI U APTyMEHTBI
JIPYTHX JIIO/ICH IIPU aHaIHU3e
pe3yJbTAaTOB JICATEIHHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO
JIPYTHX JIFOICH HA OLITUOKWY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH
MUD C TIO3UIUH JIPYTOr0 YEIIOBEKa;

-yMETh CaMOCTOSTEIILHO
TUIAHKPOBATh U TIPOBOJIUTH
XMMHYECKHH IKCTIEPUMEHT
(mosry4eHue U U3y4eHUe CBOWCTB
HEOPraHUYECKUX M OPTaHHMYECKUX
BEILIECTB, KAUECTBEHHbBIC PCAKIIUH
YTJIEBOJOPOIOB Pa3INIHBIX
KJIACCOB M KHCJIOPOJICOACPIKAIIUX
OpPraHMYECKUX BEIIECTB, PEIICHHE
IKCIIEPUMEHTAIBHBIX 33]1a4 I10
pacro3HaBaHUIO HEOPTaHUYECKUX U
OpPraHMYECKUX BEILIECTB) C
COOJTIOICHIEM TIPaBHII
0e301macHoOro OOpaIIeHus ¢
BEILIECTBAMH U JJADOPaTOPHBIM
obopynoBanuem, GopMyIupOBaTh
IIeJIM UCCIIeIOBAHUS,
IIPEIOCTABIATh B PA3JINYHON
(dhopMe pe3yabTaThl IKCIIEPUMEHTA,
aHAJIM3UPOBATh U OILICHUBATH HX
JIOCTOBEPHOCTb;

OK 07.
ConencTBOBaTh
COXpaHEHHIO
OKpYKaroIlen cpeibl,
pecypcocOepeReHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ (HeKTUBHO
JICUCTBOBATH B
Ype3BbIYAHBIX
CUTyaIUsAX

B 001acTH 3K0J10rn4ecKoro
BOCIIUTAHUA:

- c(OpPMUPOBAHHOCTH IKOJIOTUUECKOM
KYJbTYpPbl, TOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMUYECKHUX MPOLIECCOB
Ha COCTOSIHME TTPUPOIHON U
COLIMAJILHOM CpeJbl, OCO3ZHAHUE
rJ100aIbHOTO XapaKTepa
HKOJIOTUYECKUX TTPOOIIEM;

- TIJIJAHUPOBAHUE U OCYIIECTBIICHUE
JIEHCTBUM B OKpYKarOLIEH cpesie Ha
OCHOBE 3HaHM LIEJIEH YCTOMUYHBOTO
pa3BHUTHS YEIOBEYECTBA;

aKTUBHOE HETPUSITHUE NCNCTBUN,
MIPUHOCAIIMX BPEJl OKPYKaAOLIEN
cpene;

- YMEHHE MTPOTHO3UPOBATH
HEOJIaronpusATHBIE SKOJIOTUYECKUE
MOCIIEICTBUS MPEATPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

- pacuIMpeHue ONbITa ACATEIHLHOCTH
AKOJIOTMYECKOW HAIPaBJIECHHOCTH;

- OBJIaJICHUE HAaBbIKaMU y4eOHO-
HCCIIEN0BATENBCKOM, IPOEKTHON U
COLIHaJILHOﬁ JACATCIIbHOCTH,

- chopmMupoOBaTh MPEACTABICHUS: O
XMMHUYECKOM COCTABIISIOIICH
€CTECTBEHHOHAY4YHOW KapTHUHBI
MHUpa, POJIK XUMHUH B MO3HAHUU
SIBJICHUH IIPUPOJIBI, B
(hopMUPOBAHMH MBIIICHUS U
KYJIbTYPBI INYHOCTH, €€
(YHKIIMOHATIBHOW IPaMOTHOCTH,
HEOOXOUMOM Ui pellieHus
NPaKTUYECKUX 337124 U
DKOJIOTUYECKU 000CHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJE;

- YMETh CO0JII0/1aTh TIPaBHIIa
9KOJIOTHYECKHU 1EIeCO00pa3HOTO
TIOBEJIEHUS B OBITY U TPYOBOM
JEATEIbHOCTH B IIEJISIX COXPAHEHUS
CBOETO 3/I0POBBS U OKPYKAIOIIEH
MPUPOTHON CPE/Ibl; YUUTHIBATh
OITaCHOCTH BO3JICHCTBUS Ha KUBEIC
OpraHU3MbI OIIPEIETIEHHBIX
BEIIIECTB, IIOHUMAas CMBICII
TOKa3aTes MpeeabHON
JIOTTYCTUMOM KOHIIEHTPAIUH;

- YM€Tb NMPOTHO3UPOBATh,
AQHAJIM3UPOBATh U OLICHUBATH C
MO3UIIMI SKOJIOTHYECKOM
0€30IaCHOCTH MOCJIEACTBUS
OBITOBOM 1 POU3BOJICTBEHHOM
eI TEILHOCTH YEJIOBEKa,
CBSI3aHHOM C mepepadoTKoi
BEIIIECTB; HCIIOJIb30BaTh
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IIOJIyYECHHBIC 3HAHWS U1l IPUHATHUSA
I'PaMOTHBIX pEIIEeHUH MpobieM B
CUTYalLUsX, CBS3aHHBIX C XUMHEH;

- YMETbh OCO3HABAaTh OIIACHOCTh
BO3/JCICTBUS HA JKUBBIC OPraHU3MBbI
OIIPEJIEIICHHBIX BEIECTB, TIOHUMAs
CMBICJI ITOKAa3aTels IPEAeIbHON
JOITyCTUMOM KOHLIEHTpAaLUU, U
HOSACHATH Ha IpUMeEpax CHoCOObI
YMEHBILIECHUS U PEAOTBPALLICHUS
UX BPEIHOTrO BO3JEHCTBUS HA
OpraHU3M 4YeJI0BEKA.

IIK 1.1
PazpabarbiBath u
BBITNOJHATH
KJIACCUYECKUE U
COBpPEMEHHBIE,
KOMMEpYECKHE
KEHCKHUE, MYKCKHe
(B TOM uncne
odopmIIeHHE YCOB
1 60pOIBI),
JETCKUE CTPUKKHU
BOJIOC
pa3IMYHbIMH
WHCTPYMEHTaMH 1
TEXHUKAMHU.

MK 1.2
BeinonsaTe
XUMUYECKOe
BO3JICUCTBHUE
(BKJTIOYAst 3aBUBKY
U BBITIPSIMJICHHE
BOJIOC) C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
TEXHOJIOTHIA.

K 1.3
BeimonHsTh
MPOCTHIE U
CJIO’KHBIE BUIBI
OKpaIlIUBaHUS
BOJIOC C YUETOM
3ampoca KJIMEeHTa.
MK 1.4
Pa3pabatsiBaTh 1
BBITIOJTHSATH
KJIACCUYECKUE U
COBpPEMEHHEIE,
KOMMEpYECKHE
YKIIAIKHA U
MPUYECKU Ha
BOJIOCAX

OBJiajeHHe YHHUBEPCAJIbHBIMH
Y4eOHBbIMH MO3HABATEIbLHBIMHU
JelCTBUSIMU:

0a30BbBIe HCCIIEeI0BATEIbLCKHE
HelicTBUA:

- CIIOCOOHOCTH U TOTOBHOCTB K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB
pGIHeHI/Iﬂ HpaKTI/I‘ICCKI/IX 3ajJa4,
MIPUMEHEHHUIO Pa3JIMYHBIX METOIOB
IIO3HAHUS,

- OBJIAJIeHHE BUIAMH AEATEILHOCTH I10
MOJIYYSHHUIO HOBOTO 3HAHUS, €T0
HHTEPIPETAIHH, TPe0OPa30BaAHUIO U
IPUMEHEHHUIO B PA3JIMYHbIX YU4EOHBIX
CUTYaIUsX, B TOM YUCJIE MIPH CO3IaHUU
y‘~I66HI)IX 1 COINAJIBHBIX HpOCKTOB;

- (hopmupoBaHUE HAYYHOTO THIA
MBIIIJIICHUA, BJIAJICHUC HaquOﬁ
TEPMHHOJIOTHEH, KITFOUEBBIMU
INOHATUAMHU U METOJJaMHU,
-OCYILECTBIISTH LIeTICHANPaBICHHBIN
MOMCK MepEeHOca CPEICTB U CIIOCOO0B

JeicTBUS B MPO(ECCHOHANBHYIO Cpey.

- chopMUpOBaATh YMEHUS
MPUMEHSTH MpaBHiia OEPEKINBOTO
IPOM3BOJICTBA, 3ALUTHI
OKpY>Karollel Cpeibl, CAHUTApUU U
TMTUEeHbI, 0€30M1aCHOCTH U OXPaHbl
Tpyza B cepe mapuKMaxepCeKux
yCIyr;

- copMuUpOBaTH YMEHUS
HIPOBOJIUTH JUArHOCTUKY
COCTOSIHUSI TIOBEPXHOCTH KOXH U
BOJIOC KJIMEHTA, ONPEACIATh TUIl U
CTPYKTYPY BOJIOC;

- chopMUpOBaATh YMEHUS
IPUMEHSTH TPOPECCHOHATILHBIE
UHCTPYMEHTBI U MaTepHaIbl;

- chopmupoBaTh YMEHUs
IPUMEHSTh CPEJCTBA
VH/IMBUAYAJIbHOW 3alUTHI;

- chopMUpOBaATh YMEHUS
BBITIOJTHATH MBIThE, TIPUEMBI
Maccaxa rojoBbl U
po(UIAKTUYECKOTO yX0/a 3a
BOJIOCAMU;

- chopMUpOBaATh YMEHUS
BBITIOJTHATH KIIACCUYECKUE U
COBpPEMEHHbBIE, KOMMEPUYECKHE
CTPMXKKH U YKJIQJIKH, a TAK¥Ke
OKpaIllMBaHUE U XUMUYECKHE
3aBUBKH Ha BOJIOCAX PA3IMYHON
JUTAHBI.
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Pa3JIMYHON JTUHBI
pa3IUYHBIMU
WHCTPYMEHTaMU U
TEXHUKAMH.

IIK 1.5
MopenupoBarb
MIPUYECKHU
Pa3IMYHOTO
Ha3HauYeHUS Ha
BOJIOCAX
Pa3JIMYHON IJTUHBI
C IpUMEHEHUEM
YKpaILICHUH 1
MOCTHKEPHBIX
W3EIUI C yYeTOM
TESHACHIIMUA MOJBI.
IIK 1.6
BrmmomaaTe
SCKHU3EI U CXEMBI
JUTSL pa3paboTKH
WHCTPYKITHOHHO-
TEXHOJIOTHYECKUX
Kapr.

K 1.7
BrmmomaaTe
CaHUTapHO-
SIMACMHOJIOTHYEC
KHe TpeOOBaHUS
npu
MPE0CTaBICHUN
MapUKMaxXepPCKUX

YCIIYT.
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/bHON JUCHUIITHHBI «XUMUD)

2.1. O0beM TUCHUIINHBI H BBl y4e0HOH padoThI

Bun yueOHo# padoThI O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.4.
OcHoBHOe coJep:kaHue 102
BT. 4..
TEOpETHUECKOe 00yUueHue 42
MIPaKTUYECKHE 3aHATHS 42
B T.4. KOHTPOJIbHBIE paOOTHI 10
nabopaTOPHBIE 3aHATHS 18
IIpodeccnoHaTbHO OPUEHTHPOBAHHOE COIEPKAHIE 42
(copep:kaHue MPUKJIATHOTO MOXYJIA)
BT. U.:
TeopeTuieckoe o0ydeHue 8
MPaKTUYECKHUE 3aHATHS 22
abopaTOPHBIE 3aHATHS 12

IIpome:xxyTouHasi arTecTanus (3K3aMeH)
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2.2. TeMaTHyeCKMil IJIAH U COAEPKAHME TUCHUILUTHHBI « XMMUSD)

HaunmenoBanue
pa3aesioB u TeM

Conep:xkanue y4eOHOro Marepuasa (0CHOBHOE U
npo¢eccHOHATbHO-OPUEHTHPOBAHHOE), JIA00paTOPHbIE
U MPAaKTHYEeCKHEe 3aHATHUS, IPUKJIATHOI MOAYJIb

O0nLeM
4acoB

dopmHpyeMble
KOMIIeTCHIIUH

1

2

3

4

OcCHOBHOE cO/Iep:KaHue

102

Pa3gea 1. OcHOBBI

CTpocHHus BeUleCTBa

Tema 1.1.

OcCHOBHOE cO/Iep:KaHue

CrtpoeHue aToMOB

Teopernueckoe o0yueHue

||

XAMHUYECKHUX
9JIEMEHTOB U
pupoja
XUMHYECKOM
CBSI3U

CoBpeMeHHast MOJIeIb CTPOCHUSI aTOMa. DIEKTPOHHAs
KoH(urypauus aroma. Knaccupukanus XuMHuecKux
3JIEMEHTOB (S-, P-, d-21eMeHThI). BajeHTHBIE AJIEKTPOHBI.
BaneHTHOCTB. DneKTpoOHHAs TPUPOJA XUMUUECKOU CBSI3HU.
OnekTpooTpunaTesbHOCTh. KoBaneHTHast cBsI3b, €€
Pa3HOBUAHOCTH M MEXaHU3MBbI 00pa3oBaHus (OOMEHHBIN U
JIOHOPHO-aKIEeNTOpHbIN). MonHas cBsi3b. MeTarmnueckas
cBs3b. Bogopoanas cBsi3b. MeXMOIEKYISIpHbIE
B3aUMO/JICHCTBUA.

H3oTo1b1, OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa,
ruOpH 31l aTOMHBIX OpOuTAasIeH.

IlpakTH4yeckue 3aHATUSA

Penienue npakTu4ecKux 3aJaHU Ha COCTABIICHUE
AIIEKTPOHHO-TpaduuecKkux hopmy: anemMeHToB 1—4
IIEPUOOB.

Pewrenne 3a1anuii Ha UCIIOJIB30BAHNE XUMHUYECKON
CHUMBOJIMKH U Ha3BaHWM COEIMHEHUN 110 HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a TEOPETUYECKON U IIPUKIIAAHON
XUMHH U TPUBHAJIBHBIX HA3BAHUMU I COCTABICHUS
XUMHUYECKHUX (OPMYJI ABYXaTOMHBIX COETMHEHUN (OKCHIOB,
CyIb(QUIOB, THIPUIOB U T.I1.) U APYTUX HEOPraHUYECKUX
COEJTMHEHUI OTAENBHBIX KJIacCOB.

OK 01

Tema 1.2.

OcHoBHOE cogepkaHue

[Tepuoanueckuit

Teopernueckoe o0yuenune

3aKOH U Ta0IuIa

HpaKaneCKne 3aHATHUSA

J.. MenneneeBa

Ilepuoauueckas cucrema XuMHYECKUX AeMeHToB J[. 1.
MenneneeBa. @usznueckuit cMbica llepuoanyeckoro 3akona
J .. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U
CIIOJKHBIX BEIIIECTB B COOTBETCTBHUU C ITOJIOKCHUEM
XHMMHYECKOro dyieMeHTa B [leproanueckon cucreme.
MupoBo33peHueckoe u HayuyHoe 3HaueHue [lepuoanueckoro
3akoHa JI.11. Menneneesa. IIpornossr .M. Menzeneesa.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3aJIaHUM Ha XapaKTEePU3ALMNI0 XUMUYECKHX SJIEMEHTOB
«MeTamndyeckue / HeMeTallIMYeCKHUe CBOIMCTBA,
3JIEKTPOOTPULIATEIIBHOCT U CPOJICTBO K AJIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHEM B MTEPUOJUYECKON CUCTEME
XUMHYeCKHX d1eMeHToB J[.J1. MeHnaeneeBay.

OK 01
OK 02

Pasnen 2. Xumuueckue peakuumn

12

17




Tema 2.1. Tunel
XUMHUNYCCKUX
peakuuii

OcHoBHOe coiep:KaHue

Teopernueckoe odyuenune

Knaccugukaius 1 THIIBI XUMHUECKUX PEAKLUN C yYaCTHEM
HEOPraHMYECKUX BelecTB. KolnyecTBEHHbIE OTHOILIEHUS B
XuMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacueTsl 10 YPaBHEHHUSM XUMUYECKUX peakuuil. MoJb Kak
€IMHUILIA KOJIMYECTBa BellecTBa. MosspHas Macca. 3aKOHBI
COXPaHEHHs MacChl U DHEPIUH. 3aKOH ABOrazapo.

Monsipublii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTD T'a30B.

Peakuuu koMIiekcooOpa3oBaHus C y4acTueM
HEOPraHWYECKHUX BEILECTB (Ha MpUMEpPE
TUIPOKCOKOMILJICKCOB IIMHKA U aJTIOMUHUS).

HpaRTn'{ecmle 3aHATHUHSA

CocraBieHre ypaBHEHUHN peakliui COeIMHEHUS,
pa3JoXKeHus, 3aMellleHus, OOMeHa. Y paBHEHHS peakluii
TOpPEHUSs, HOHHOTO 0OMEHA, OKUCIICHUS-BOCCTAHOBIICHHUSI.
PacueT KonM4eCTBEHHBIX XapaKTEPUCTHK UCXOIHBIX
BEIIIECTB U MPOJIYKTOB peakinu. Pacuer KoIn4ecTBEHHBIX
XapaKTEePUCTUK MPOAYKTA PEAKLIMK COEIUHEHUS, €CIIH OHO
U3 BEIIECTB JIaHO B M30BITKE W/WIIH COJNCPIKUT IPUMECH.
Pacuer MaccoBoii uinn 06beMHOM 107 BBIX0/1a TPOAYKTA
peaKIu COCTMHEHUS OT TEOPETUUYECKH BO3MOXKHOTO.
Pacuer 00beMHBIX OTHOIIEHUH Ta30B. PacueT Macchl
(00beM, KOIMYECTBO BELIECTBA) IPOYKTa PEaKLIUU, €CIIU
OJIHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPENEICHHON
MaCCOBOM JI0JIEl PAaCTBOPEHHOT'O BEILIECTBA.

VYpaBHEHUs OKHUCIIEHUs-BOCCTaHOBIIEHUA. CTeneHb
okucneHus. OKUCIUTENb U BOCCTAHOBUTEb.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B IPUPOJIE,
MPONU3BOACTBCHHBIX MMPOICCCAX U KU3HCACATCIbHOCTU
oprann3mMoB. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIN
noTeHIMan cpepl. CocTaBiieHUe U ypaBHUBAHUE
OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMII METOIOM
AJIEKTPOHHOTO OanaHca. TUMMYHbIE HEOPTAaHUYECKUE
OKHCIIUTENN U BOCCTAHOBUTEINHU. DJIEKTPOJIU3 PACTBOPOB U
pacIuIaBoB COJIEH.

OK 01

Tema 2.2.
DIEeKTPOUTHYE-
CKasg IUCCOLMAIIA
1 HOHHBIN 0OMeH

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

Teopust aneKTpoaUTHUECKON Aucconuanuu. Peakuuu
noHHOTO oOMeHa. CocTaBiieHHe peaklnii HOHHOTO 0OMEHa
MyTeM COCTaBIIEHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUM.

['maponus coneil. 3HaueHUe TUAPOIN3a B OMOJOTHYECKUX
00OMeHHBIX Tporieccax. [[pumeHenne ruposmsa B
MPOMBINIJICHHOCTH.

JlabopaTopHble 3aHATHS

JlaGopaTtopHas pabota «Peakiuu rupomza.
HccnenoBanue cpelibl paCTBOPOB COJIeH, 00pa30BaHHBIX
CUJIBHBIMH U CIa0BIMH MMpOTOJIUTAMHU, U UX peaKum‘/'I C
pacTBopamH IIeno4n u kapooHata Hatpusi. CocTaBieHue
peaKkuuii TupOoJIn3a COJEH.

KonTtpoibHasn

CTpOGHI/Ie BCIIECCTBA U XUMUUYCCKHUEC PECAKIIHNU.

OK 01
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padora 1

Pazngea 3.

CTpoeHne H CBOMCTBA HEOPraHn4eCKMuXx BeecTn

24

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOe coepkaHue

TeopeaneCKoe oﬁyqe}me

[IpenMer HeopraHndecKOM XuMuU. B3auMocBs3b
Heoprannyeckux BemecTB. Knaccudukanus
HEOPraHWYECKUX BelecTB. [IpocThie U CII0KHBIE BEILIECTBA.
OCHOBHBIE KJIaCChI CIIOKHBIX BEILIECTB (OKCH/IBL,
TUAPOKCHUBI, KUCIIOTHI, coaM). HoMeHkarypa 1 Ha3BaHue
HEOPraHWYECKHUX BELIECTB UCXOMS U3 UX XUMUYECKON
(OpMyIIBI MITM COCTABICHHE XUMUYECKOH (POPMYIIBI HCXOS
13 Ha3BaHUs BEIIECTBA MO MEKIYHAPOIHON WU
TPUBHUAJILHOM HOMEHKJIATYpE.

MexmoinekynsipHable B3aumoaencTeus. Kpucramnoruaparst.
ArperaTHble COCTOSIHUS BelllecTBa. Kpucramimueckue u
amop(HbIe BelecTBa. TUIBI KPUCTAJUIMYECKUX PEIIETOK
(aTromHas1, MOJIEKYJISIpHAs], HIOHHAs!, METAJNINYECKAs).
3aBUCHUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT THUIIA
KpPUCTATHIECKOH pemeTku. [Ipmanasl MHOTOOOpa3us
BEILECTB.

CoBpeMeHHbIE MPEACTABIEHUS O CTPOEHUU TBEPAbIX,
KUJKUX U Ta3000pa3HbIX BemecTB. JKuKue KpucTaibl.

HpaRanecmle 3aHATHUSA

Pemenue 3a1a4y Ha pacyeT MaccoBOi 101K (Macchl)
XUMHYECKOT0 3JIEMEHTA (COCTMHEHHUSI) B MOJIEKYJIE (CMECH).
Pemennie npakTuyeckux 3aJaHuil Mo KiaccupuKaIuu,
HOMEHKJIAType U XUMUYECKUM (POopMyJiaM HEOPTaHUYECKUX
BEIECTB Pa3IUYHBIX KJIACCOB (HA3BIBATh M COCTABIISTH
(bopMyJIbl XUMHUYECKHX BELIECTB, ONPEIEIAThH
MPUHA]JIEKHOCTD K KJIACcCy).

Ncrounnku xumudeckoi nHdopmaiuu (HaydyHasi U yaeOHo-
Hay4yHas IMTepaTypa, CpeCTBA MacCOBOI HH(pOpMAIIHH,
cetb MHTepHeT u apyrue). [louck nnpopmaruu no
HA3BaHUSM, UICHTU(DUKATOPAM, CTPYKTYPHBIM Qopmyam.

OK 01
OK 02

Tema 3.2.
dusnko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIICCTB

OcHoBHOE cogepkaHue

12

TeopeaneCKoe oﬁyqeﬂue

Mertamibl. O6mue pu3nueckre 1 XMMUYECKHE CBOMCTBA
MeTaisioB. CiocoObl mony4eHus. 3Hau€HUEe METAJIOB U
HEMETAJUIOB B MPUPOJIC U KUZHEACITEIIBHOCTH YEJIOBEKA U
opranu3moB. Koppo3us MeTaioB: BUAbI KOPPO3HH,
CH0COOBI 3alTUTHl METAJUIOB OT KOPPO3HH.

Hemerannel. OOmme ¢usndyeckue U XMMUYECKHE CBOWCTBA
HeMeTauloB. Tunuunele cBoiicTBa MeTauioB [Y— YII rpynm.
Knaccugukarus 1 HOMEHKIaTypa COeIMHEHUI HEMETaIOB.
KpyroBopoTbl OMOTE€HHBIX 2JIEMEHTOB B IPUPOJIE.

XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT, COJIEH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELIECTB,
BOJIOPOJHBIX COEAMHEHUH, BBICIIUX OKCUIOB U
TUIPOKCHUJIOB.

IIpakTHYecKkue 3aHATHA

OK 01
OK 02
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CocraBieHue ypaBHEHU XUMHUECKUX PEAKIUN C yHaCTUEM
IIPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BELIECTB: OKCHJIOB
METaJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX AIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN U aM(OTEpHBIX
TUAPOKCHUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOILINX
UX CBOMCTBA.

Pelenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3a/IaHMI HA CBOMCTBA U I1OJIy4YE€HUE HEOPTraHUYECKUX
BEIIECTB.

JlabopaTopHble 3aHsATHSI

JlabopaTtopHnas pabora «CBoiicTBa METAILJIOB U
HEMETAJIJIOB».

HccnenoBanne pU3NIECKUX U XUMUIECKUX CBOHCTB
METAJIJIOB ¥ HEMETAJIOB. Pelienne 3KkcrnepuMeHTaaIbHbIX
3a/7a4 10 CBOMCTBAM XUMHYECKHUM CBOMCTBAM METAJJIOB 1
HEMETAJJIOB, 110 PACIIO3HABAHUIO U MOJYYEHUIO COCTMHEHUI
METAJI0B M HEMETAJIOB.

Tema 3.3.
[IpousBoacTeo
HEOpraHMYEeCKUX
BEIIECTB.
3HaueHHe U
IPUMEHEHUE B
OBITY U Ha
IIPOU3BOJICTBE

OcHoBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

OO0mme mpeacTaBIeHUs O MPOMBIIUIEHHBIX cIOoco0ax
NOJTY4eHHS XUMHUYECKHUX BEIIECTB (Ha mpuMepe
NIPOM3BOJICTBA AMMHUAKa, CEPHOU KHCIIOTHI).

Yepuas u nBeTHast MeTaiutyprus. [Ipaktuyeckoe
NPUMEHEHHE JICKTPOJIN3a IS TIOTYUEHUS MIETOYHBIX,
IIEJIOYHO3EMENTbHBIX METAIUIOB M AIOMUHMSA. CTEKIIO U
CHJIMKATHAsI TPOMBIIIICHHOCTb.

[IpoGiiema 0TX0Z0B M TOOOYHBIX MPOJTYKTOB.

HpaRanecmle 3aHATHUSA

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX 33JaHUN O POJIH
HEOPraHMYECKON XUMUU B Pa3BUTHH MEIULIMHBI, CO3IaHUU
HOBBIX MaTepHaJIOB (B CTPOUTEILCTBE U JIP. OTPACIISIX
HPOMBIIIJICHHOCTH ), HOBBIX HCTOYHUKOB SHEPTUU
(ampTEepHATUBHBIE HCTOUHUKH SHEPTUH) B PEIICHUN
po0JIeM IKOJIOTHYECKOH, SHEPTeTHUECKOM U MHUILEBON
0€30MaCHOCTH.

KonTpouabnas
pabora 2

CBoiicTBa HCOPTaHNYCCKUX BCIICCTB.

OK 01
OK 02

Pazpea 4.

CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BelIeCTB

28

Tema 4.1.
Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpraHUYECKHUX
BEIIECTB

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

IIpenmer oprannueckoil xumuu. Bzanmocss3p
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COEIMHEHHS] aTOMOB B
MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH. OCHOBHBIE
MOJIOKEHUSI TEOPUH XUMUYECKOT'O CTPOCHHSI OPraHUYECKUX
coequuennit A.M. bytnepoBa. YriepoHblid CKEIET
OpraHUYECKON MOJIEKYJbl. MOJIEKYISIpHbIE U CTPYKTYPHBIE
(pa3BepHYTHIE, COKPAIICHHBIE) XUMHUECKUE (POPMYITHI.
3aBUCHUMOCTD CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOEHUS
MoJiekyi. M3omepust u u3omepsl (CTpyKTypHas,
reoMeTrpuueckas (1uc-Tpanc-uzomepusi). KpatHocts
XUMHYECKOW CBSI3H.

OK 01
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[Tonsitue o pyHKIIMOHANBHOM Tpy1ie. [IpuHITUTIBI
KJIaCCU(UKALUN OPTAHUYECKUX COSTUMHECHUU.
MexyHapo/iHasi HOMEHKJIATypa U MPUHIUIIBI
HOMEHKJIATYpbl OPraHUYECKUX COCITMHECHUM.

I[pakTuyeckue 3aHATHS

Homenknarypa opraHMuecKux COeIUHEHHUM OTAeIbHBIX
KJIaCCOB (HACHIIIEHHbIE, HEHACBIILIEHHBIE U apOMaTUYECKHE
YII€BOIOPOAbI, CIIUPTHI, (DEHOIIBI, adbJAECTUAbI, KETOHBI,
KapOOHOBBIC KHCIOTHI 1 1p.) CocTaBleHNE TOTHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX
BEILECTB OT/ICJIbHBIX KJIACCOB, UCIIOJIB3YS UX Ha3BaHUS 110
CHCTEeMaTUYECKOW HOMEHKIaType. PacueTsl npocreiiieit
(hOpMyITIbI OPraHUYeCKON MOJICKYITBI, HCXOJIS U3
9JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCJIMHEHUI

OcHoBHoOe coepkaHue

14

TeopeaneCKoe oﬁyqe}me

10

DU3UKO-XUMUYECKHE CBOMCTBA OPTraHUYECKUX COEOUHECHUI
OTJICNbHBIX KIACCOB (0COOGHHOCTH KIacCH(PHUKAUU U
HOMCHKJIATYPbl BHYTPH KJIacCa; TOMOJOTHYCCKHH PsII H
obmias  Qopmymna; wu3zomepus; (U3HUECKHE CBOWCTBA;
XUMHUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYEHU):

— TpenenbHbIe yrieBojoponbl. ['opeHre MeTaHa Kak OJUH
W3 OCHOBHBIX HCTOYHHUKOB TE€IJIa B IPOMBIIIJICHHOCTH H
ObITy. CBOICTBa MPHUPOAHBIX YIIIEBOAOPOJIOB, HAXOXKICHHUE
B IIPUPO/JIC U MPUMECHEHHUE AJIKAHOB,;

— HCHOPCACIBbHBIC MW  APOMATHUYCCKHEC  YIIJICBOAOPOIBI.
HOJII/IMepI/I?;aIII/I?I OTUJICHA KaK OCHOBHOC HaIpPaBJICHUC €TO
HUCIIOJBb30BaHUA. FopeHI/Ie allcTHJICHA KaK HCTOYHHK
BBICOKOTEMIICPATYPHOTO IUIaMCHU [JId CBAPKHW W PE3KU
MCTAJJIOB,

— KHUCJIOPOJICOACPIKAIINE COCTUHEHUS (CIUPTHI U MPOCTHIE
a¢upsl, (GEHONbI, aNbIETHJbl U KETOHBI, KapOOHOBBIC
KHUCJIOTHI U MX Npou3BoAHbIe). [IpakTHueckoe npumMeHeHue
STUIICHTIIUKONS,  riuiepuHa,  Qenona.  [Ipumenenue
dbopmainbierua, aeTanbaeruaa, YKCyCHOM KucaoTel. Mbiia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT. MoroIIre cBOWCTBa
MBLIA;

— a30TcoAcpKalue COCAUMHCHUA (aMI/IHBI 1 aMHMHOKHCJIOTHI,
Oenkn).

Knaccudukanus 1 0coOOEHHOCTH OpPraHUYECKUX PEAKIMM.
Peakunonnsle  neHtpsl. Paauxanel.  IlepBonaudanbHbIE
MOHSTHS O TUNAaX M MEXaHU3MaX OpPraHNYeCKHX PeaKIIMid.

IIpakTHYeckue 3aHATHA

Pewrenne nenoyek npespaieHil Ha TeHETUYECKYIO CBS3b
MEXIY KJIACCAMHM OPTaHUYECKUX COCIMHEHNH C
COCTABJICHUEM Ha3BaHUM OPraHUYECKUX COCIUHEHUM 110
TPUBHAIIHON WIIM MEKIyHAPOIHON CHCTEMATHYECKOU
HOMEHKJIaType. PellleHne pac4eTHbIX 3aa4 110 ypaBHEHUSIM
peaklMii C y9aCTHEM OPTaHNYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota «[lomyuenue 3TuieHa U U3yYCHHE
€ro CBOICTBY.

OK 01
OK 02
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[Toryuenue sTueHa U3 3TaHOJIA B TA0OPATOPUU U U3yUCHHE
ero GU3MYECKUX U XMMHUYECKUX CBOUCTB. CoCcTaBlieHHE
peaklMil MPUCOEANHEHUS U OKUCIIEHUS HAa IPUMEPE
3THIIeHA. Pelienne pacyeTHbIX 3a/1a4 ¢ UCII0JIb30BAaHUEM
IJIOTHOCTH T'a30B 110 BOJIOPOAY U BO3/IYXY.

Tema 4.3.
Opranuueckue
BCIIICCTBA B
JKU3HEIAEITEILHOCT
1 YeJIOBEKa.
[IpousBoACTBO U
MIPUMEHEHUE
OpTraHUYECKHUX
BCIICCTB B
MIPOMBIITUICHHOCTH

OcHoBHoOe coJepkaHue

TeopeaneCKoe oﬁyqe}me

buooprannueckue COEAUHEHHUS. IIpumeHeHune u
Ouosoruyeckast pojib yriaeBoaoB. OKUCIIEHUE YIIIEBOJOB —
UCTOYHMK DHEPruM JKMBBIX opraHu3MoB. OOmactu
MIPUMEHEHUS] aMUHOKHUCIOT. [IpeBpaiiienns 6eKOB MUIHU B
OpraHmsMe. buonornueckue byHKIIUN OCIKOB.
buonornueckne ¢yHkuun >xupoB. Ponp opraHmdeckoi
XMMHUU B pEIICHUH MPOoOIIeM MUIIEBOH 0€30IacHOCTH.
HyxnenHoBble KuCIOTHL: cocTaB U crpoeHue. CtpoeHue
Hykaeotu10B. CoctaB HykJenHoBbIX kucioT (IHK, PHK).
Ponb HYKJIIEMHOBBIX KHCIOT B JKM3HEAEATEIHLHOCTH
OpPraHHU3MOB.

ITpon3BOACTBO OpPraHMYECKUX BEUIECTB: IIPOU3BOJICTBO
MeraHosna, niepepabotka HedTu. IlomudTHiieH — Kak
KPYITHOTOHHAXHBIA IPOAYKT XMMHYECKOIO NPOM3BOICTBA.
IIpumenenne otunena. IIpon3BoACTBO M NpUMEHEHHE
Kay4yKa U pe3HHBI.

CuHTeTHYECKHE U MCKYCCTBEHHBIE BOJIOKHA, WX CTPOEHHE,
cBoiictBa.  IIpakTHueckoe  HCIOJIB30BAHME  BOJIOKOH.
CuHTeTMdecKHe IUIEHKHU: H30JsLus JUIs  I[POBOJIOB,
MeMOpaHbl Uil ONPECHEHHs BOJbI, 3aIlllUTHBIC IJICHKH JUIs
aBTOMOOWIIEH, MIIACTBIPHU, XUpypruyeckue nosasku. HoBeie
TE€XHOJIOTHH JAJIbHEHIIETO COBEPLICHCTBOBAHUS
MOJIMMEPHBIX MaTEPHAIIOB.

Posnp oprannueckoil XMMUU B pelieHuH mpoodiiem
HHEpPreTHYecKoil 0€30MacHOCTH, B Pa3BUTHH METULIUHBI,
CO31aHUH HOBBIX MaT€pHaJIOB, HOBBIX HCTOUYHUKOB SHEPTUH
(apTEepHATUBHBIE HCTOYHUKH DHEPTUN).

HpaKaneCKue 3aHATHSA

Penienne npakTHKO-OPUEHTUPOBAHHBIX 33aJaHUH 110
COCTaBJICHUIO XMMUYECKUX PEaKLUi, OTpaskaroluX
XUMHUYECKYIO aKTUBHOCTh OPIraHNYECKUX COEIMHEHUN B
Pa3IUYHBIX cpenax (MPUPOAHBIX, OMOJOTMUYECKHUX,
TEXHOTE€HHBIX ).

KonTtpoabHasn
pabora 3

CrtpyKTypa 1 CBOICTBAa OPraHU4YECKUX BELIECTB.

OK 01
OK 02

Pa3pea 5.

Kunernueckue u TEPMOIUMHAMHYECCKHUE 3AKOHOMEPHOCTH
NMPOTCKAHUA XUMHYCCKUX peammﬁ

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKHUX
peaxkuuit

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

Xumuyeckue peakuuu. Knaccuukanus  XUMHYECKUX
peakumii: 1o  (asoBoMy cocTaBy (TOMOT€HHBIE H
TeTepPOreHHbIE), 0  HCIHOJBb30BAHUIO  KaTalu3aTopa
(KaTanuTUYEeCKHE U HEKATAIUTHYECKHUE).

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3IMYHbIX
(dakTOpoB: IIPUPOBI pearupyromux BEILIECTB,

OK 01
OK 02
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KOHIEHTPAallUd pPEarupyrolMX BeEIECTB, TEMIIEpaTypbl
(mpaBuio Bant-T'odda), IUIOUaAd  pEeaKkLHOHHOU
MIOBEPXHOCTH, HAIM4MA KaTanusaropa. Poib xatanmszaropos
B [IPUPOJIE€ U IIPOMBILUIEHHOM IIPOU3BOJICTBE.

OHeprusi  akTUBAaUMHU.  AKTUBHPOBAaHHBIA  KOMILIEKC.
KaranusaTtops! u katanu3. Ponb KaTaan3atopoB B IPUPOAE U
IIPOMBIIIJICHHOM IIPOU3BOJCTBE.

JlaGopaTopHble 3aHATHSA

W3ydeHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaklUy OT
KOHLICHTpALlUU PEarupyrolux BEIIECTB U TEMIIEPATYPBI.
JlaboparopHas paboTa Ha BEIOOD:

1. Jlabopatopnas pabGora «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH pEakLMHU OT KOHLEHTPALUU pPEearupyrommx
BelecTs». MccnenoBanue 3aBUCHMOCTH CKOPOCTH PEaKLIMU
OT KOHLEHTpauuu. OrpeneneHue KOHCTAHThl CKOpPOCTU
peaxkuu rpadu4ecKiuM METOI0M.

2. JlabopatopHas pabora «OmpenereHue 3aBHCUMOCTH
CKOPOCTH peakIuu OT Temmeparypbl». MccnenoBanue
3aBUCHUMOCTH CKOPOCTH peakluu OT Temmneparypbl. Pacuer
SHEPIUM AKTUBALIUU PEAKIIMH.

Pemrenne npakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUMA HAa aHAJU3
dakTopoB,  BIMAIOIIMX  HAa  U3MEHEHHE  CKOpPOCTHU
XAMHUYECKOW PEaKIUU.

Tema 5.2.
TepmoanHaMuueck
ue
3aKOHOMEPHOCTH
MPOTEKaHUs
XUMHYECKHUX
pEeaKuuu.
PaBHOBecue
XAMHYECKHUX
peaxuuii

OcHoOBHOE co/iep:KaHue

Teoperuueckoe o0yueHue

Knaccupukamuss XUMHUYECKHX pEaKUWi: 1O TEIIOBOMY
ahdexty  (IK30TEpMUYECKHE, DHIOTEPMHUYECKHE), IO
oOparumoctu (oOpatumble U HeoOpaTuMmble). TeruioBble
3¢¢exTl  XMMHUYECKMX — peakuuil. TepMoxumuueckue
YpaBHEHUS. OO6patuMOCTh  pEaKIuid. XUMHYECKOe
paBHOBECHE M €ro CMEILICHHE IMOJ JACHCTBHEM pa3IMYHBIX
(dakTOpoB (KOHLIEHTpAIMsI PEarecHTOB WM TPOTYKTOB
peakuuy, JaBlIeHHe, TeMIepaTypa) Ul  CO3JaHUs
ONTUMAIIGHBIX ~ YCIIOBHH  TPOTEKaHUS  XUMHYECKUX
IIPOLIECCOB.

[TonsitTue 00 HHTanbnMM M SHTponuu. OHeprust ['nbOca.
3akoH I'ecca u crneactBus u3 Hero. Posnp cMmemieHus
paBHOBECHSI B TEXHOJIOTHYECKUX ITpoLIeccax.

IIpakTH4eckne 3aHATHA

[Tpuniun Jle Hlarense. BnusHue pa3znuuHbiX (akTopoB Ha
U3MEHEHUE PABHOBECUS XUMUYECKUX PEAKIUN.

3aKOH JAEWCTBYIOUIMX MacC M KOHCTAHTa XHUMHYECKOIO
paBHOBecHs. PacdeTsl  paBHOBECHBIX  KOHIIEHTPALMH
pearupyromux BeEIIEeCTB U IPOAYKTOB peakuuil. Pacuersl
TETI0BOTO 3 (heKTa peakiuu.

Peumienne  NMpakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  Ha
npuMmeHenne npuHnuna Jle-Illatense anst HaxokaeHUs
HaIIpaBJICHUS CMELIEHUSI PAaBHOBECUS XUMHUUYECKOU pEaKLUU
U aHaJin3 (PaKkTOpPOB, BIUSAIOMIMX HA CMEUICHHE XUMUYECKOTO
PaBHOBECHSI.

JlaGopaTopHble 3aHATHSA

JlaGopatopHass pabota «VI3yuyeHHe BIUSHHUS Pa3IHMUHBIX

OK 01
OK 02
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(akTOpPOB Ha CMEIIEHUE XUMHUECKOTO PABHOBECHSI.
I/ICCJIGI[OBaHI/Ie BJIIMSAHUWA HU3MCHCHUA KOHICHTpAalun
BEIIIECTB, PEaKLUUU CpeAbl M TEMIIEpaTypbl Ha CMEILICHHE
XUMHUYECKOrOo  paBHOBecus. CpaBHEHME  IOJTYYEHHBIX
pe3yabTaTOB C TEOPETUYECKU MPOTHO3UPYEMBIMU HAa OCHOBE
npuHuuna Jle [larense.

KonTtpoabHasn N
CKopOoCTb XMMHUYECKOH peaklMi U XUMUYECKOEe PAaBHOBECHE. 2
pa6ora 4
Pa3znea 6. JAucnepcHble CHCTEMBbI 10
Tema 6.1. OcHoOBHOE coJep:KaHue 4 OK 01
Hucneperbie Teopernyeckoe odyueHue 2 OK 02
CHUCTEMBI 1 OK 07
Hucnepcusie cuctembl. Komtouansie cucrembl. McTuHHBIE
(baxTops! UX
N pacTBOPBI.
YCTOHYHBOCTHU .
PacTBopenue kak pusuko-xuMuyeckuit mpouecc. PacTBopsl.
Croco0Obl  TIPUTOTOBJICHHSI PAcTBOPOB. PacTBOPUMOCTb.
MaccoBas m0msi pacTBOpeHHOro BemiecTBa. IlpenenbHO
JIOITYCTHMbIEC KOHIICHTPAIIMN U WX HCIIOJIh30BAaHUC B OIICHKE
9KOJIOTHYECKOH 06€30MacHOCTH. 5
Knaccudukanus  JUCHEPCHBIX CHCTEM IO  COCTaBy.
Ctpoenue u (hakTOpbl YCTOWYMBOCTU AUCIIEPCHBIX CUCTEM.
Pacrio3HaBaHWe  WCTHHHBIX ~ PacTBOPOB,  KOJUIOUIHBIX
pacTBopoB W rpybomucnepcHbIXx cucteM. CTpoeHue
Munesisl. PaccenBanue cBeTa npu NpoxoxkaAeHUN CBETOBOTO
Mydka 4epe3 ONTHYCCKH HEOTHOPOIHYIO cpeny (3ddekrta
Tunnans).
IIpakTHyeckue 3aHATHS 2
Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB.
Perennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHHA
Ha JMCIIEPCHBIC CHUCTEMBI, HCIIOJIb3yeMble B OBITOBOW H )
MPOU3BOJCTBEHHON JESATENFHOCTH YeNOBEKa, C TMO3HIUN
OKOJIOTHYECKON 0OE30IMaCHOCTH TIOCIEJACTBHA M TPAMOTHBIX
pelnieHuit mpobsieM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OCHOBHOE CO/Iep/KAHME 4 OK 01
ccnenosarne JIaGopaTopHele 3aHATHS 4 OK 02
CBOICTB
CIEDCHLIX JlaGopaTtopHast pabota «[IpuroroBieHue pacTBOPOB».
" N .
a1 p [IpurotoBneHne  pacTBOPOB  3aJaHHOM  (MOJISIPHOIN)
CHUCTEM I UX 2
KOHIICHTPAITUU (c MIPAKTUKO-OPUCHTUPOBAHHBIMU
UIEeHTU(DUKAITIN
BONPOCAMH ), OTIpeieNIEHUE CPeibl BOJHBIX PACTBOPOB.
JlaGopatopnast pabora «lccnemoBanue — AMCTIEPCHBIX
CUCTEM.
[TpuroToBieHNEe W U3yYECHHUE CBOWCTB JWCIIEPCHBIX CHCTEM 5
pa3HbIX BHUJOB: CYCICH3WH, OMYIbCUU, KOJIJIOUTHOTO
pactBopa. CpaBHEHHE CBOWCTB HMCTUHHBIX M KOJUIOHIHBIX
pacTBOPOB, BHISIBJICHHE OCHOBHBIX Pa3IMunil MEXy HUMHU.
KonTpouabnas
JucniepcHble CHCTEMBI. 2
padora 5
Pasnen 7 KadecTBeHHbIC peakiiuu 00HAPY:KeHUsI HEOPTAHMYECKHUX 8
) 1 OPraHuYeCKHX BellecTB
Tema 7.1. OcHoBHOe coepkaHue 4 OK 01
Obmnapyxenne IpakTHYecKne 3aHATHS 2 OK 02
HEOPTaHUYECKUX
KauecTBeHHBIC XUMHYECKHE PEAKIIHH, XapaKTePHBIES JIJIS 2
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KaTHOHOB U
AHHOHOB

0OHapy>XCHHSI HEOPTaHUYECKUX BEIIECTB (KAaTUOHOB U
annoHoB). CocTaBiieHUE YpaBHEHHUH peakiuii OOHApYyKEeHUS
kaTuoHOB [-VI rpynm 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOM U
MOHHOM (hopMmax.

PeaKI_[I/II/I O6H3py>KCHI/I$I HCOPTraHNYECCKUX  BCIICCTB B

peabHBIX 00BEKTaX OKPYKAIOIIEH CpeJibl.

JlabopaTopHble 3aHATHS

OOGHapykeHrne HeoOpraHuYecKux BemecTB (katTnoHoB [-VI
TPYII WX aHKOHOB) C UCTIOJIB30BaHNEM Ka4eCTBEHHBIX
AHAIUTUYECKUX PEaKIUH.

JlaboparopHas paboTa Ha BEIOOD:

1. JJabopaTopHas paboTa « AHATUTHYECKUE PEAKITUN
KaTuoHOB [-VI rpymm».

[TpoBeneHne KaueCTBEHHBIX PEAKIUil, UCIIOIb3YEeMBbIX AJIs
oOHapyXeHMsI KaTUOHOB | rpynmnsl (Kanus, HaTpus, MarHus,
amMmonus), Il rpynmel Ha mpumepe G6apust, I11 rpymmsr —
CBUHIIA, [V TpyIIBI — aTFOMUHUS,

V rpynmsl — xene3a (11 u III), VI rpymmer — Hukens.
Ornucanne HaOII0IaeMbIX SIBJICHUN M COCTaBIICHUE
XUMHUYECKHUX PEaKIIHIA.

2. JJaboparopHasi paboTa « AHaTUTUYECKUE PEAKIINH
AHUOHOBY.

[TpoBeneHNEe Ka4eCTBEHHBIX PEAKITU, UCITOJIb3YEMBIX IS
oOHapyXeHHsI aHHOHOB: kapOoHara, ¢ocdara, cynbdara,
cynbduna, HATpara, xjopuaa u ap. Onucanue
HAOJI0/IaeMBIX SBJICHHUM U COCTABIICHUE XUMUYECKUX
pEaKLHii.

Tema 7.2.
O6nHapyxeHnue
OpPTaHHYECKUX
BEII[ECTB
OT/IENIbHBIX
KJIACCOB C
HCIIOJIb30BaHUEM
KAaUYC€CTBCHHBIX
peaxkuui

OcHoBHOE cofiepKaHue

[IpakTueckue 3aHATUA

KauecTBeHHBIE XUMUUYECKHE PEAKIINH, XapaKTEPHbIE IS
OOHapy>KEHHsI OT/IEJIbHBIX KIaCCOB OPraHUYECKUX
COEIMHEHUI: (PEHOJIOB, albAETHA0B, KpaxMaia, YKCyCHON
KHCJIOTBI, aMUHOKHUCIIOT U Jp.

Jenarypauust 6elKoB pU HArpeBaHUU, LIBETHBIE PEaKIUU
0€eKOB.

CocraBiieHrne KaYeCTBEHHBIX peaklnii OOHapYKEHUS
OpPraHMYECKHUX COCIMHEHUH OT/IEIbHBIX KJIACCOB.

JlaGopaTopHblie 3aHITHS

OOGHapyKeHHe OpraHUYeCKUX COSTMHEHUN OTIEThHBIX
KJIACCOB.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlabopaTtopHas pabota «KadyecTBeHHbIE peaklluy Ha
OTJICTbHBIC KJIACCHl OPTaHUYECKUX BEIIECTRY.

[TpoBeneHNe Ka4eCTBEHHBIX PEAKIIU, UCIIOIBb3YEeMBbIX IS
OOHapYXCHHS OPraHUISCKUX BEIIECTB PA3TUIHBIX KIIACCOB:
¢dbeHoOoB, aTbAETUAOB, KpaxMala, YKCYCHON KHUCIOTHI,
aMUHOKHCIIOT, 0e7KoB U Ap. Onrcanne HaOII01aeMbIX
SIBIICHUI U COCTaBJICHUE XUMUUECKUX PEAKIIUN U/UITH CXEM.
2. JJabopartopHnas pabota «KauecTBeHHBIIH aHATN3
OpPTaHUYECKUX COCTUHEHU MO (PYHKIIMOHATBHBIM
Tpymmam».

[TpoBeneHNe KaueCTBEHHBIX PEAKINil, UCIIOIb3YEeMBbIX IS

OK 01
OK 02
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pacno3HaBaHUs OPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB
10 (PYHKIIMOHAJIBHBIM TPYIIaM: Ha IPUMEpPe aMUHOKHUCIIOT
1 KapOOHOBBIX KHCIIOT, CIUPTOB U ()E€HOJIOB, aJbJACTHUAOB U
KeToHOB. Onucanue HaOII01aeMbIX SBJICHUN U COCTABJICHHE
XUMHUYECKHUX PEAKINI U/UITU CXEM.

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/Iep:KaHNe (Coep:KaHne 42
NMPUKJIATHOTO MOYJIAA)
XuMusi B ObITY M TPOHU3BOJACTBEHHOH /1eSITeJILHOCTH OK 01
Pa3nen 8. 6
yeJIoBeKa OK 02
Tema 8.1. OCHOBHOE COAEPIKAHUE 6 OK 04
Xumus B ObITY U [T[pakruueckue sanstus 6 OHII<< (171
Eg;fj;:}fgsszHon DKojoruueckas 0€301acCHOCTD IMOCIEACTBUII OBITOBOM U K 1:2
qorToReKa MPOU3BO/ICTBCHHO JIEITEIbHOCTH YEJIOBEKA, CBSA3AHHAS C 0K 1.3
nepepaboTKOM BEIIEeCTB; MOUCK M aHATN3 XUMHUYECKOU K 1.4
UH(GOPMAIIMU U3 PA3IMYHBIX KICTOYHUKOB (Hay4dHas U 4 K 1' s
yueOHO-Hay4YHas JIUTepaTypa, CPEeICTBA MACCOBOM K 1' 6
uHpOpMaIny, ceTh IHTEepHET U Apyrue). K 1'7
Keticel (¢ yueTom Oyaymieit mpodecCHoHaTbHON '
JESATCIIBHOCTH ) Ha aHaJIn3 HH()OPMALIUH O
MIPOU3BOJICTBEHHOMN JCSITEILHOCTH YEIIOBEKA, CBI3aHHOM C
nepepadoTKOM U OJTYYCHUEM BEIECTB, a TAKIKE C 2
IKOJIOrMYECKOM 0€30IaCHOCTEIO.
3amura ketica: [IpencraBieHue pe3ynbTaToOB PEHICHHUS
KEWCOB (BBICTYIIJIEHUE C MTPE3EHTAINEH)
Pa3nen 9.1. UccienoBanue 1 XUMHYECKHIT aHAJIN3 00beKTOB OHocdepbl 36
Tema 9.1.1. OCHOBHOE CONEPKAHNE 8 OK 01
Ocnogbr 5 JlaGopaTtopHble 3aHATHS 2 IIK 1.1
Eazzgzizlp;mﬂ JlaGopaTtopHnas pabota «OCHOBBI JJA0OPATOPHOU MPAKTUKU». gllﬁ ig
np otheccHORATBHb JlaboparopHas ocyAa U XUMHYECKHe peakTUBbl. OCHOBHbBIE K 1' 4
XI;Ia6O ATODIX nabopaTtopHble onepanuu. JlabopaTopHoe o0opyI0BaHNE. 2 K 1‘ 5
patop TexHuka 0€30MaCHOCTH U MpaBuia paboTsl (IOBEIEHNUS) B K 1' 5
1abopaTopuH. K 1.7
[TpakTHyeckue 3aHITHS 6
BrImonHeHne TUTTOBBIX pacyeToOB MO0 TEMaTHKE
IKCIIEPUMEHTA (BBIXOJT IPOAYKTA PEAKITUH, Macca HABECKH,
00BEM pacTBOPUTES).
OO0paboTka JaHHBIX, AHAJIU3 U OLIEHKA UX JTOCTOBEPHOCTH 6
(BBIYHICIIEHUE CPEAHETO 3HAUYCHUS HKCIIEPUMEHTATbHBIX
JAHHBIX, TIOIPEIIHOCTH).
[IpencraBienue pe3yabTaTOB SKCIIEPUMEHTA B PA3TUIHOMN
dbopwme (Tabnmiia, rpaduk, OTYET, JOKJIA], TPE3CHTALINS).
Tema 9.1.2. OCHOBHOE coJIepKaHne 6 OK 01
XMMHYECKHH Teopernueckoe 0OyyeHue 2 OK 02
aHaj3 1pod Bok! Knaccudukanus npo6 BobI 0 BUY U HA3HAYCHHIO, %If{ 0171
UCXOJIS M3 €€ XUMUIECKOTr0 cocTaBa. OpraHoJieNTHICCKHE K 1' N
CBOIiCTBa (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTD) K 1' 3
BOJIbI. KHCIIOTHOCTB M 11€T0YHOCTH BOJIbI. pH cpenpbl u 5 K 1' 4
METO/IBI ee ornpeaeneHus. JKeCTKOCTh BOJIBI U METOIbI €€ K 1' 5
onpezeneHus. CylHOCTh METOJ1a THTPOBAHUS. K 1' 6
Bunbt sxecTkoCTH BOBI (BpEeMEHHAsSI U TIOCTOSIHHAS). K 1' 7

KectkocTh BOJbI KaK IIpUYrHAa BBIITAJACHUSA OCAIKOB NJIN
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00pa3oBaHus COJICOTIIOKEHUN, UMEIOIIIUX MECTO B OBITY U
Ha TIPOU3BOCTBE.

CocraB coneil, BEI3BIBAIOIIHNX KECTKOCTh BOJIBI.
XUMHUYECKHUE TPOIIECCHI, YCTPAHSIONINE )KECTKOCTh BOJIBIL.
VYpaBHEHUS] XUMUUECKHUX PEAKIHH, ILTIOCTPUPYIOIINX
MIPOIIECCHI, TPOUCXOISIINE IPH YCTPAHCHHUH KECTKOCTH.
YcTpanenue BpeMEeHHOI KeCTKOCTH ObITOBBIMH U
XUMHYeCKHUMHU crioco0amu. CriocoObl ycTpaHeHuUs
MOCTOSTHHOM KECTKOCTH.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

CriocoObI BeIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MaccoBast
JI0JIs1 pACTBOPEHHOT'O BEIIECTBA, MOJISIPHAs U MOJISUIbHAS
KOHIIeHTpauuu. Tutp pactsopa. Pemienue npakTuko-
OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA pacyeT
KOHIICHTPAIUI 3arps3HSIONIMX BEIIECTB U X CPABHEHUE C
npeaesbHO AomycTuMbIMU KoHIleHTparusamu (IT11K).

JlaboparopHble 3aHATH

HccnenoBaHnne XMMHUYECKOTO COCTaBa Mpod BOJIBI.
JlaGopaTopHas paboTa Ha BBIOOD:

1. JlTabopaTopHas pabota «O4rCTKa BOJBI OT 3arPsI3HCHUI.
Hcnonp3oBanue METO0B (PUIBTPOBAHUS U aICOPOIUH JIJIs
OTJEJICHHS 3arpSI3HEHUI B HCCIIeAyeMOr TIpo0Oe BOIBI.
Br16op MeTo/1a OUMCTKH B 3aBUCUMOCTH OT BUAA
3arpsisHeHus. CpaBHeHHE Y(PGEKTUBHOCTH Pa3InIHBIX
METOJIOB OYMCTKH BOJIbI B PA3HBIX YCIOBHSX (B
nabopaTtopuu, B JOMAIIHUX U MOJIEBBIX YCIOBUAX).

2. JlaboparopHas padota «Onpenenenue pH Boabl u ee
KHUCJIOTHOCTH.

Omnpenenenue pH cpeabl ¢ MOMOIIBIO YHUBEPCATIHLHOTO
uHAMKaTopa. Vcrnonb30BaHne TUTPOBAHUS ISl OTIPEAETICHUS
KucIoTHOCTH. OnpeaeneHne oo1ei KUCIOTHOCTH BOIbI,
pacuer cBOOOAHOM KucIoTHOCTU. Onpenenenue o0uiei u
cB0OOHOM 1mIenoyHocTU. CocTaBlieHUE ypaBHEHHH
peakuuii, pOTEKAOUINX IPU ONPEEIIEHUN KUCIOTHOCTH/
IIE€JI0YHOCTH P00 BO/BI. Y CTaHOBIIEHHE CLIOCOOOB
MCIIOJIb30BaHUs UCCIIEJOBAaHHBIX P00 BOJBI B
KU3HEJEATEIIBHOCTH YEJIOBEKA, HA OCHOBE MOJIY4EHHBIX
JTAaHHBIX O COCTaBE.

3. JJaboparopHas pabota «OmnpeneneHue KecTKOCTH BOAbI U
CIOCOOBI €€ YCTpaHEHUS.

Crioco0b! ycTpaHEeHHUs BCEX BUOB )KECTKOCTU B
3aBUCHMOCTH OT COCTaBa COJIEH )KeCTKOCTH. Pemenne
AKCIIEPUMEHTAJIbHON 33/1a4M Ha BBISIBJICHUE BPEMEHHON U
MOCTOSIHHOM JK€CTKOCTH BOJIbI. OlEHKa BEPOATHOCTH
YCTPaHEHUS BCEX BUJOB JKECTKOCTH B JOMAIIHUX YCJIOBUSX.

Tema 9.1.3.
XUMHYECKUI
KOHTPOJIb KAYeCTBA
MPOAYKTOB
MMATaHUS

OcHOBHOE coziepkaHue

Teoperuueckoe oOyuyeHue

KauecTBeHHBINI XMMUUECKUN COCTAB MTPOYKTOB MUTAHUS.
BemiectBa, hanscudunupyromniie npoyKTel MUTaHUS, U
BELIECTBA, 3arPSI3HAOLIUE POAYKThI TUTAHUS.
Omnpenenenne 3arpsi3HAOIUX XUMUUYECKUX BEIIECTB B
IIPOAYKTAX MUTAHUS, ONPEAEICHUE BEIIECTB, HE

OK 01
OK 02
OK 07
K 1.1
K 1.2
I[IK 1.3
K 1.4
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3a8BJICHHBIX B COCTAaBC IIPOAYKTOB IIUTAaHUA.

IIpakTHueckue 3aHATUS

OpFaHI/I‘IeCKI/Ie U HCOPraHUYCCKUC BCUICCTBA, BXOAIINUC B
COCTaB MPOYKTOB nuTaHus. OnpeaeneHue coctana 010
Ha COJIEpYKaHUE MAKPO U MUKPOJIEMEHTOB. M3yueHue
MPeJI0KEHHBIX MpernoiaBaTesieM 01t Ha MPeMET
XHMHYECKOI0 COCTABA, ONPEACIICHUE JOJIEU OT CYTOYHOMN
HOPMBI MaKpO U MUKPORJIEMEHTOB B YKa3aHHOM OJII0JIE.
Pewienne npakTMKO-OpUEHTUPOBAHHBIX 33124 110
KYJIMHApHOU TEMAaTHKE Pa3INYHbIX THUIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHUS.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JJaboparopHas pabora «O0Hapy)eHHE HUTPATOB B
MPOJYKTaX MUTAHUS.

HccnenoBanue MaTepraioB MOJTYKOJIMYECTBEHHBIM
METO/IOM ONPEICIICHHSI HUTPATOB C MCIIOJIb30BaHHEM
nudeHnIaMuHa (KOPHEIUIOAbI OBOIIEH, JIUCThS H
KOYEPBDKKA KaITyCThI, TUIOBI PPYKTOB). AHAIIU3 YPOBHSI
3arpsi3HEHUs] HUTPATaMH 110 MHTCHCUBHOCTH OKPAIIHBAHHSI
NPOJIYKTOB PEAKIIHH.

2. JJaboparopnas pabota «MccnenoBaHue mpoyKToOB
MUTAHUS HA HAIWYKUE YTIICBOIOBY.

HccnenoBanre MOJIOYHBIX MTPOAYKTOB HA HAJTMUUE

KpaxmaJia. Hccnenosanue MMPOAYKTOB HAa HAJIMYUC I'NTFOKO3BbI.

IIK 1.5
I1K1.6
IK 1.7

Tema 9.1.4.
XUMUYECKUHN
aHaju3 npoo
IOYBBI

OcHOBHOE coJepKaHue

Teoperuueckoe o0yueHue

KJIaCCI/I(l)I/IKaHI/Iﬂ II104YB I10 BUAY U Ha3Ha4YCHUIO, UCXOJA U3
XUMHYECKOro coctaBa. aeHntuduxaius mpoOsl MOYBHI MO
€€ XUMHUYECKOMY COCTaBY, OITMCAHHE BO3MOKHOCTEH e
MIPUMEHEHHUS.

Tpe60BaHI/I$[ K Ka‘IGCTBy IIOYBBI paanquro HA3HAYCHUA.
Omnucannue 0COOEHHOCTEH MCIOIb30BaHUs II0YB B
3aBUCHUMOCTH OT THUIIOB, CHOCO6BI YJ'IquHGHI/Iﬂ Ka4dyeCTBa
MIOYB B 3aBHCUMOCTH OT Ha3HAUCHUS.

O6s1acTi UCTIOIB30BAHUS OPTaHUYECKUX Y100peHui B
3aBHCUMOCTH OT Ka4eCTBEHHOr'0 cocTaBa. OnucaHue
OpraHUYECKUX YIOOPEHUH U UX MPUMEHEHHE B
3aBHCHMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBHUIHOCTH.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

O6unactu Ha3HauYeHUs (MPUMEHEHUs) OYBBI, UCXOMS U3
Ka4eCTBEHHOT'O M KOJIMUYECTBEHHOT'O COCTaBa. AHAIN3
HOPMATHBHOW JJOKYMEHTAITHH.

Posib HeOpraHnmuecKkux BEIIEeCTB B KaUeCTBE MUHEPAIbHBIX
YIOOpEHUH, YIyUIITUTENCH TOYBHI.

CocTaB MUHEpaJIbHBIX YA0OpEHH U UX IPUMEHEHUE B
3aBHCUMOCTH OT COCTaBa IMOYBHI M €€ Pa3HOBHIHOCTH.
B3anmMocBs3b cocTaBa ynoOpeHHu 1 UX BIUSHUS Ha
BEreTaTHBHBIE CBOICTBA U IIJIOJJOHONICHHE PACTCHHIA.

JlaGopaTopHblie 3aHITHS

HccnenoBanre XUMUYECKOTO COCTaBa MPOO MOYBHI.
JlabopaTopHas paboTa Ha BEIOOP:

OK 01
OK 02
OK 07
K 1.1
K 1.2
K 1.3
K 1.4
K 1.5
K 1.6
K 1.7
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JlaGopaTtopHnas pabora «O0Hapy)EHNE HEOPTaHUIECKUX
npuMecei B mpodax».

[TpuroroBneHue npoOkl MOYBHI AJISl UCCIIEIOBAHUS
KHCJIOTHOCTH/ILEJIOYHOCTH, HEOPTaHUYECKUX 3arpsI3HEHUH.
OOGHapyxeHue XJIOPHUA- U CYJIb(aT-uOHOB B MPOOE MOYBHI.
CocraBneHue ypaBHEHUH peakiuii oOHapyKeHUsI.
CpaBHeHUE MOJTYYSHHBIX ITOKa3aTeNeii ¢ HOPMAaTUBHBIMU
(cripaBOYHBIMH) 3HAYCHUSIMU.

2. JJaboparopnas pabota «Onpeaenenne pH BogHO#M
BBITSDKKH TIOYBBI, €€ KUCIIOTHOCTH H IEIOYHOCTHY.
HccnenoBanuie BOJHBIX BBITSKEK 00pa30B FOTOBBIX
IIOYBEHHBIX CMECEH (U1 pa3HbIX TUIIOB PACTEHUN).
Omnpenenenne pH mo4Bsl ¢ UCMOIB30BAHUEM HHIUKATOPOB.
OrneHka TUIIOB 10YB B IIPEAICTABICHHBIX 00pa3iax
(cunmpHOKHCIIASA, KUCTas, caboKucias, HeUTpanbHas,
IeJI0YHas ).

Tema 9.1.5. OcHoBHOE coJiepkaHne

10

Hccnenosanue Teopetnueckoe 00y4eHue

00BEKTOB

V4yeOHO-UCCIIeI0BATENbCKUI TPOCKT B 00JIACTH
ounocdepsr

uccienoBanus 00beKToB Orocheprl. O630p TeM yueOHO-
UCCJIC/IOBATEIbCKHUX TPOCKTOB. AJITOPUTM BBIITOJTHEHUS
npoekra. OnpeneneHne NpooIeMbl HCClie0BaHus. MeTo bl
IIOMCKa, aHaIn3a U 00padOTKKU HH(OPMALIUU O IPOEKTE B
Pa3IMYHBIX UCTOYHHKAX.

[IpakTueckue 3aHATUA

ObocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBieHHe
npoOemMbl HcciieoBanus. BeiOop 00BEKTOB 1 METOI0B
uccienosanus. [locraHoBka niesnen U 3a1a4 UCCIEA0BAHMS.
Onpenenenue npoaykTa ucciepoBanus. OnpeneneHue
ITAIOB M COCTABJICHHUE TIJIAaHA UCCIICTOBAHMS.

3ammra npoekta: [IpencraBinenue pe3ynbTaToB
BBITTOJIHEHHS YU€OHO-HCCIIEIOBATEECKAX MMPOEKTOB
(BBICTYIJIEHHE C IIPE3EHTalUEH ).

JlaGopaTopHblie 3aHITHS

HccnenoBanue mpeioskeHHOTO 00hEKTa Ha KHCIIOTHOCTB,
[IETIOYHOCTh, XUMHUUECKHUN COCTaB (3arpsa3HUTENN, MaKPO- U
MHUKpO3IeMeHThI). O0paboTKa pe3ynbTaTOB UCCIETOBAHUS.
OreHka KayecTBa UCCIEAYEMOro 00bEKTa, UCXOIS U3
pe3yIbTaTOB XUMHUYECKOTO aHAIIN3A.

OK 01
OK 02
OK 04
OK 07
K 1.1
K 1.2
K 1.3
[IK 1.4
K 1.5
K 1.6
IIK 1.7

IIpome:xkyTouHas aTTecTalus MO JUCHUIIMHE (IK3AMEH)

Bcero

144
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3. YciioBus peajm3anuu NporpaMmmsl 001eo0pa3oBaTebHON JUCHUILIHHbI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0

Jns peanuzanuy OporpamMmbl JUCHUIUIMHBL JOJDKHBI OBITH MPEIyCMOTPEHBI CIEAYIOLINE
CIeIMANIbHBIC IOMENICHUS: YUeOHBI KaOMHET XUMUH H/WITK y4eOHON XUMUYIECKO J1ab0opaTopuu.

Oo6opynoBanue y4yeOHOro kabOuHera (HArJsiAHbIe MOCOOMA): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJield MOJIEKYJ, MOJIETTH KPUCTAJUTMUYECKUX PEUIETOK, KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMH TOJMMEpOB; KOJJICKLHsS TOPHBIX MOpPOJ M MHUHepaioB, Tabmuua MeHnerneesa,
yueOHbIe (prIbMbI, HU(PPOBBIE 00pa30BATEIbHBIC PECYPCHI.

Texnuveckue cpeacrBa 00y4eHHUsi: KOMIIBIOTEp C YCTPOMCTBaAaMH BOCIPOU3BE/ICHUS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OSKPAHOM, MYJIbTUMEIUWHAs JOCKA, YKa3Ka-Ipe3eHTep s
Mpe3eHTalNM.

O6opynoBanue Jadopatopum u padoyux MecT Ja0OPATOPMU: MEH3YPKH, MHUINETKU-
KareJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JTYIbl, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, MJIAHILETHI JAJIs
KaleJIbHBIX peakiuii, (GUIbTpoBaIbHAs Oymara, IPOMBIBAIIKH, CTEKISHHBIC MPOOUPKHU, PE3HHOBBIC
npoOKu, QoHApHKU, HAOOp PEaKTUBOB, CTEKISIHHbIE MATOYKH, IITATHBBI JIJs MPOOUPOK; MEpHBIC
IUAJTUHAPHI, BOPOHKHU CTEKJISIHHBIE, BOPOHKH JAenuTenbHble MumHapudeckue (50-100 mut), cTynku ¢
necTukoM, (aphopoBbie YalIKW, MUHLETHI, (QUIBTPHI OyMa)KHbIE, BaTa, MapJisi, 4acOBbIE CTEKJIa,
AJIEKTPOIUTUTKH, JIA0OPATOPHBIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIUYKH, TIPUOOP U MOIYYCHUS
ra3oB (WK NpoOUpKa ¢ Ta300TBOIHON TPyOKOIi), AepKaTenu sl MPOOUPOK, CKISIHKH AJI XPaHCHUS
PEaKTHBOB, pa3faTouyHble JIOTKH; xuMmudeckue ctakanbl (50, 100 u 200 mu); mmaTenu; MUHIETHI,
TUTENIbHBIE UL, CEKYHIOMEPHI (TaitMepbl), MepHbIe TpoOupkH (Ha 10—20 mi1) U MepHbIE KOJIObI
(25, 50, 100 u 200 mun), BomsiHAsE OaHs (MJIM TEPMOCTAT), CTCKJISTHHBIC MTAJIOYKH; KOHUYECKUE KOJIOBI
st tutpoBanus (50 m 100 mi); MHOUKATOpPHBIE MOJOCKU U ompenenenus pH u crangapTHas
MHAMKATOpHAs IIKaJa; YHUBEPCAIbHbIN UHIMKaTOp; nuneTku Ha 1, 10, 50 mu (wim no3atopsl Ha 1, 5
u 10 mu1), OropeTKH JUIsl TUTPOBAHUSA, MeAUIMHCKHE mmpuilsl Ha 100—150 mut, maboparopHbie W/ WA
AHATUTUYCCKUE BeChl, pH-MeTphI, CymmabHBIHA Kad, U Ip. 1a00paTopHOE 000PYyIOBAHHE.

3.2. UndopmanuonHoe odecrieyeHne peajn3aluu NporpaMmmal
1. Jna peanuzanuu mporpammbl OMOIHOTEYHBIH (OHI 00pa3oBaTENBHOM OpraHU3aIUU
JOJKEH HMMETh IeYaTHbIE W/WIM 3JIEKTPOHHbIE 00pa3oBaTelIbHbIE U HWH(OPMALMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JJIsl MCIIOJNIB30BaHMS B 00pa3oBaTeIbHOM MpoOIlecce, HE CTaplie MSATH JEeT C
MOMCHTA U3JaHUs.
2. PexoMeHnayeMble MeYaTHbIE U3JaHUSI 110 peanr3aiiy 001eodpa3oBaTeIbHON TUCITUTLINHBI:

OcHOBHbIE eYaTHBIE H31AHUSA

1. Mleromuxuna, H. A. O6mas xumus: yueonuk mis CIIO / H. A. Illlerommxuna, JI. B.
Munaesckas. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

2. Huxonbckuit, A. b. Xumusi: y4eOHUK U TPAKTUKYM Ui CPETHETO MPO(heCcCHOHAIBLHOTO
oOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e¢ u3a., nepepald. u jgon. — Mockaa:
Wz natensctBo FOpaiit, 2022. — 507 c.

3. Xumus: yuyeOHUK JUIs cpeiHero mpodeccuoHanbHoro oopasosanus / F0. A. Jlebenes, I'. H.
®daneeB, A. M. T'ony6es, B. H. IllamoBan; mox obme# pemakmmeir I'. H. danmeea. — 2-¢ usm.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

JlonoTHUTEIbHbIE HCTOYHHKH

1. Tycesa, E. B. Xumus qna CIIO: yuebno-metonudeckoe mocobue / E. B. I'ycea, M. P.
3uranmmuna, /1. U. KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢c. — ISBN 978-5-7882-2792-4. —
Tekct:  anexktpoHHsld //  Jlamp :  3nekTpoHHO-OMOnmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (nmata oOpamenus: 14.10.2022). — Pexum npocryma: s
aBTOPH3. NIOJIb30BATEIICH.

2.  UYepnuxosa, H. FO. Xumust B 10CTYIHOM u3I0XKeHUU: yuebHoe nmocobue st cro / H. HO.
YepuukoBa. — 2-¢ usf., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
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9500-9. — Texkcr: oanexkTpoHHbd // JlaHb: »31ekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum npocryma: nmis
ABTOPH3. MOJIb30BATEIICH.

3. Uleuuusina, JI. B. Xumus: yuedbnoe nocodue / JI. B. llleBuunpina, A. . AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Tekct: 25ekTpoHHbIH // JlaHb:
ANIEKTPOHHO-OMOMMoTeunass cucreMa. —  URL:  https://e.lanbook.com/book/118505  (mata
obpamienus: 14.10.2022). — PexxuM [0CTyIa: 11 aBTOPH3. MOJIb30BaTEIEH.

4.  bmunos, JI. H. Xumus: yueOunuk mis CIIO / JI. H. biunos, U. JI. Tlepdpunosa, T. B.
CokomoBa. — 2-¢ usn., crep. — Cankr-Ilerepoypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texkct: osnexkTpoHHBIH // JlaHb: 3nekTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum pocryma: mis
aBTOPU3. II0JI30BATEIICH.

HNHuTepHeT-pecypcesl

1. hvsh.ru — Xypuan «XuMus B mIKOIEY.

2. https://postnauka.ru/themes/chemistry — nexiuu o xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4aHo-monynisspHbIi IPOEKT «DIIEMEHTHI OOJBIION HAyKM» ((PU3MKA, XUMHSI, MATEMATHKA,
aCTPOHOMHUS, HAYKHU O >KM3HU, HAyKu o 3emie). HoBocTH HayKu, KHUTH, HAYYHO-TIONYJISIPHBIC
CTaThU, JIEKUWHU, SHIUKIIOTEANH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayyHO-nIOMYJIsIpHOTO >KypHana «l[lorenunan». XKXypnan nznaércs ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HaygYHO-TIOIYJISIPHOTO JKypHaJia « XUMHA U Ku3HbY. JXKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas JIeKTpOHHAsE OMOIHOTeKa XUMIYecKoro moptaia «Chemnety», conepkut yuyeOHbIe U
nH(OpPMalMOHHBIE MAaTEPUAIIBI IJIS IIKOJLHUKOB U yunuTeseil. B Helt MOKHO HATH y4eOHUKHU
1o O0IIei 1 HEOPTraHMYECKOW XUMHH, OPTaHUYECKOW XUMUH, MyJIbTUMEIMaMaTepralbl, a
TaKKe 3a7a4d XMMUYECKUX OJIMMITHA]I C PEIICHUSIMH, 33[]a4H BCTYIUTEIbHbBIX 9K3aMEHOB IS
a0UTYpPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarnmonnbsie Matepuaisl 00 onuMiinanax: MockoBCKoOM ropoackoit, Becepoccuiickoid,
Menneneesckoii, MexnyHapoaHou. [IpuBeaeHsl 3a1auu TEOPETUYECKUX U
AKCIIEPUMEHTAJIbHBIX TYPOB, IOJPOOHBIE PELIEHUS, CIUCKU U (oTorpadun nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)

Cucrtema TMCTaHIIMOHHOTO 00YYEHUsI, HAIIpaBJeHHAs B TIEPBYIO OYepe/b Ha TTOJAITOTOBKY K
OJINMIIMA/IaM BCEX YPOBHEN — OT IIKOJBHBIX 10 MexayHapoaHoil. CallT COAepKUT OrPOMHOE
KOJIMYECTBO 3aja4, CrPYNIIUPOBAHHBIX KaK MO TeéMaM, Tak U o onumnuaaam. [To Bcem
OCHOBHBIM pa3zJielaM XUMHH MPUBEAEH TEOPETUUECKHUI MaTeprall U pa300paHbl pelIeHUs
TUTIOBBIX 3a/a4.

Pycckos3pIuHbINi CAUT O CBOMCTBAX XUMUYECKHUX AJIEMEHTOB.

8. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexoMMmepueckuii caliT OHJIaitH-00pa30BaHus, COJEPIKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYPCOB U BUICOJIEKIIMHA JIJIS IIIKOJIBHUKOB, CTYJICHTOB U yuuTesneil. EcTh
HECKOJIBKO KYpPCOB IO XUMUHU.

9. http://www.xumuk.ru

CaiiT 0 XUMHUH: KJTaCCUYECKUE YIeOHUKH, CITPABOYHUKH, SHIIUKIIOTIEINH, TIOUCK OPTaHHYECKUX
Y HEOPTraHWYECKHUX PEAKLNN, COCTABICHUE YPABHEHHM pEaKIUil.
10 . http://orgchemlab.com/

CaiiT, moCBAIEHHBIN TPaKTHYECKOH paboTe B 1abopaTopuu
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4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUS AN CUMIIJIMHBI

KoHTposib U oOlleHKa pe3ynbTaTOB OOy4YEHHs OCYIIECTBIISETCS MpPErojaBareiieM B Mpolecce
MPOBEICHUS MPAKTUUECKUX 3aHATUNA U JIA0OPATOPHBIX padOT, TECTUPOBAHUS, a TAKXKE BBITOJIHEHUS
o0ydJaronuMucs WHAWNBUAYAIbHBIX 3aJaHUM, TPOEKTOB, HCCIeNOoBaHWUW. Pe3ynbrarhl OOydeHUS
OTIPECIISAIOT, YTO OOy4aromiuecsl JOJDKHBI 3HATh, TOHMMATh M JIGMOHCTPUPOBATH IO 3aBEPIICHUH

HU3y4YCHUA NUCHUIIIIMHBI.

Jnst opmupoBaHUs, KOHTPOJISI W OICHKH PE3yJIbTaTOB OCBOCHUS YYE€OHOW JUCIUILIAHBI
UCIIONIB3YETCSl CHUCTEMa OLIEHOUYHBIX MEPOIpPHUATHH, MpeAcTaBisiomas co00il KOMIUIEKC y4eOHBIX
MEPONPHSITHIA, COTIACOBAHHBIX C pe3yiabTaTaMu O0y4deHUs U chopMyIupoBaHHEIX ¢ yaetom OI'OC
COO (mpeametnsbie pe3ynbtathl o aucturiuae) u I'OC CIIO.

Ne Monyk / Pasnes Pe3yabTar 00y4yeHus OueHo4YHbIe MEepPONPUSATHS OK
B / Tema K
| |OcHoBHOI MOAYJIb
1 |Pa3zpea 1. ®opmyaupoBaTh 6a30BbIe
OcHoBBI MOHSATHUS U 3aKOHBI XUMHU
CTPOEHUA
BelllecTBa

1.1 |Crpoenune atomoB |COCTaBISITh XUMUYECKHE 1. Tect «CTpoeHHe aTOMOB OK 01
XUMHUYECKHUX (hOpMyJIBI COSAMHCHHIA B XUMHUYECKUX IJIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO CTETICHBIO |[TPUPO/Ia XUMHUECKOMN CBSI3N».
pupoaa OKHCJICHUS XUMUYECKUX 2. 3ajaum Ha COCTaBJICHUE
XUMHUYECKON 9JIEMEHTOB, HCXO/IS U3 XUMHUYECKUX POpMYIT
CBSI3U BAJIGHTHOCTH U JIBYXaTOMHBIX COEIMHEHUM

ANEKTPOOTPHUIATETILHOCTU  |(OKCHIOB, CYIb(PHUI0B,
TUAPUJIOB U T.I1.).

1.2 |Ilepmoanueckuit | XapakTepu3oBaTh IIpakTHKO-OPUEHTUPOBAHHBIE OK 01
3aKOH W TA0INIA |XUMHYECKHE DIIEMEHTEI B TEOPETUYECKHUE 3aaHUs HA OK 02
J.1. MenneneeBa |[COOTBETCTBUU C UX XapaKTEePU3aALUI0 XUMHUECKUX

MI0JIO)KEHUEM B 35eMeHTOB: «MeTannudeckue /
MEPUOIMYECKON CUCTEME  |HEMETaJNINYeCKHe CBOMCTBA,
XUMUYECKHUX DJIIEMEHTOB ANIEKTPOOTPHULATETLHOCTD U
.. Menneneesa CPOJCTBO K DIIEKTPOHY
XUMUYECKHUX AJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B NEPUOANYECKON
CHUCTEME XUMUYECKUX
anemenToB .M. MenaeneeBay.
2 |Pa3pnen 2. Cocraasats ypaBHenust 1 | KonTpoJsbHasi padora
XuMnueckue cXeMbl XHMHUYECKHX «CTpoeHue BeliecTa u
peakuumn peakumii XHMHUYeCKHe peakiun»

2.1 |Tumnsl CocTaBisiTh peakiuu 1. 3amaum Ha cocTaBICHUE OK 01
XUMHUYECKHUX COCIMHEHMUS, PA3JIOKEHUS, |ypaBHEHUN peaKIIMil:
peaxuit oOMeHa, 3aMeIlIeHus, — COEIMHEHMSI, 3aMellleHus,

OKHCIUTENBHO- pa3ioxeHus, 0OMeHa U peaKIuit
BOCCTaHOBUTEJIbHbBIE C y4acTHeM KOMILUIEKCHBIX
pEeaKIu U peaKkiuu coeMHEeHUH (Ha mpuMepe
KOMILIEKCOOOpa30oBaHus (Ha |[TUIPOKCOKOMIUIIEKCOB

npumMepe ATIOMHHHUSI U [TUHKA);
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THIPOKCOKOMITIIEKCOB
QATIOMUHHUS U IIUHKA) C
y4aCTHUEM HEOPTraHUIEeCKUX
BEIIIECTB

— OKHUCJIUTENbHO-
BOCCTAHOBUTENBHBIX PEAKIUH C
HCII0JIb30BaHUEM METOJa
AIIEKTPOHHOTO OallaHca;

— C Y4acTHEM KOMIUIEKCHBIX
coelMHeHu! (Ha mpumepe
I'MJIPOKCOKOMIJIEKCOB IIUHKA U
ATFOMUHUSA).

2. 3ajaum Ha pacuer
KOJINYECTBEHHBIX
XapaKTePUCTHUK MPOAYKTa
peaKury COCTUHEHUS; MaCCOBOM
WK 00BbEMHOI 10NN BbIX0/1a
IIPOJYKTA PEAKIUU COECAUHEHUS
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOILIEHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIECTB U MPOYKTOB PEaKIINU;
Macchl (00beM, KOJTUYECTBO
BEIIECTBA) MPOAYKTa PEaKIIUH,
€CJIM OJTHO U3 BEILECTB JaHO B
BU/JIE PACTBOpA C OIpeIeICHHON
MacCOBOM J0JIEN PACTBOPEHHOIO
BEIIIECTBA.

2.2 |Onexrponutryeck |COCTaBIATh YpaBHEHUS 1. 3ananus Ha cocTaBlIEHUE OK 01
asi IMCCOLMAIMS U | XUMHUYECKUX PEaKLUU MOJIEKYJISIPHBIX M HOHHBIX
WOHHBI 0OMEH HOHHOTO OOMEHa ¢ peaKkuuii ¢ y4acCTUEM OKCHUJIOB,

y4acTUEM HEOPraHUYECKUX |KHCIIOT, OCHOBAaHUM U COJIEH,

BELIECTB MOHHBIX peakUui THIPOIn3a
COJIEH, YCTAaHOBJIEHUE
M3MEHEHUS KUCIOTHOCTH CPEJIBI.
2. JTabopartopHas paboTa
«Peakmuu rugponuzay.

3 |Pa3gen 3. HccnenoBars crpoenue u |KonrposabHas pabora
Crpoenne n CBOMCTBA «CBOHCTBa HEOPrAaHHYECKHUX
cBoiicTBa HEOPraHU4eCcKUX BellecTB |BellecTB)

HEOPraHHYeCKHX
BellecTB
3.1 Knaccudunuponatsb 1. Tect «HomeHknaTypa u OK 01
HEOpraHMYEeCKHe BEIIeCTBa |HAa3BaHHE HEOPTaHUUECKUX
B COOTBETCTBUU C UX BELIECTB UCXO/S U3 UX
CTpOEHHEM XUMHUYECKON (HOPMYIIbI UITU
Knaccugukanus, COCTaBJIEHUE XUMUYECKOU
HOMEHKJIaTypa U (bopMyIIbl UCXO/I U3 HAa3BAHUS
CTpOEHHE BELIECTBA 110 MEKYHAPOIHOM
HEOPraHMYECKUX WJIA TPUBUAITBHOM
BELIECTB HOMEHKJIATYpe».

2. 3agaun Ha pacyeT MacCOBOM
J10J11 (Macchl) XUMHYECKOTO
arIeMeHTa (COeIMHEHNs) B
MoJIeKyJie (CMech).
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3. [IpakTrueckue 3aaHus 1Mo
KJIacCU(pUKaLlMU, HOMEHKJIaType
U XUMHYECKUM (hOopMyIiaM
HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTueckue 3aaHus Ha
ONPEAEIEHUE XUMHYECKON
aKTUBHOCTH BEILECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U TUIIA KPUCTAJUIMYECKON
PEIIETKH.

3.2 |®usuko- YcranaBnuBarhb 1. Tect «OcobenHoctu OK 01
XUMUYECKHE 3aBUCHUMOCTH (PU3UKO- XUMHUYECKHUX CBOMCTB OKCUJIOB, OK 02
CBOMCTBaA XHUMHYECKHUX CBOICTB KHCJIOT, OCHOBAHHIA,

HEOPraHMYECKUX |HEOPraHMYECKUX BELIECTB |aM(OTEPHBIX THAPOKCHJIOB U

BEIIECTB OT CTPOEHUS aTOMOB U coJiei.

MOJIEKYJ1, & TAKXKE THIIA 2. 3ajaHus Ha COCTaBJICHUE
KPUCTAJUIMYECKOM PEIIETKH |YPAaBHEHUM XNUMHYECKUX

peaKuuil C y4acTUEM MPOCTBIX U
CJIOHBIX HEOPraHUYECKHUX
BEUIECTB: OKCHJIOB METAJLIOB,
HEMETAJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEepHBIX TUAPOKCU/IOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIIKX UX CBOMCTBA
U CIIOCOOBI MOTYYEHHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHus Ha
CBOICTBA U MOJIyYEHUE
HEOpPraHMYECKUX BEIECTB.
4. JTaboparopHas paboTa
«CBolicTBa METAIJIOB U
HEMETAIIJIOBY.

3.3 |[IpousBoxacTBO O06ocHoBBIBaThH 3HaueHue U |[IpakTHKO-OpUEHTHPOBAHHBIE OK 01
HEOpPraHUYECKUX |IpPUMEHEHHE 3aJlaHUs IO COCTABIICHUIO OK 02
BELIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMHUUECKHUX PEAKIIUH €
3HaueHue u OBITOBOM U Y4aCTHEM HEOPTaHUYECKUX
IIPUMEHEHHE B IIPOU3BOJICTBEHHOU BELIECTB, UCIIOJIb3YEMBIX I UX
OBITY U Ha NeSITeIbHOCTH YeJIOBeKa UX |MACHTU(PUKAIIHN U
IIPOU3BOJICTBE (U3NKO-XUMHUYECKUMHU MPOMBIIIJICHHBIX CIIOCO00B

CBOMCTBAaMH [IOJIy4YEHMUS.

4 |Pa3gen 4. HccnenoBarsb crpoenue u |KonrposabHas pabora
CtpoeHue u cBoiicTBa oprannyeckux |«CTpoeHHe M CBOICTBA
CBOICTBA BeleCTB OpPraHM4YecKHUX BelecTB)
OpPraHu4ecKux
BeLIeCTB
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4.1

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

Knaccudunuposarsb
OpraHUYECKHe BEUIECTBA B
COOTBETCTBHH C MX
CTPOCHHEM

1. 3aganus Ha cOCTaBICHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON
WJIU MEXITYHApOIHOU
CHCTEMATUYECKOMN
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHHE
ITOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (OpPMYIT
OpraHMYECKUX BEIIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajauM Ha omnpezeneHue
npocreiiei GopmMyibl
OpraHUYeCKON MOJIEKYJIBI,
HCXOJISl U3 DJIEMEHTHOI'O COCTaBa

(8 %).

OK 01

4.2

CBoiicTBa
OPraHUYeCKHUX
COCJIMHEHUI

YcraHaBiauBaTh
3aBHCUMOCTH (PH3UKO-
XHMHYECKHX CBOHCTB
OPraHNU4YeCKHUX BEMIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3aganus Ha cocTaBlieHUE
YpaBHCHUU XUMHUYECKUX
peaxiuii ¢ yuactueM
OpraHUYEeCKHUX BEIECTB HA
OCHOBaHUU UX COCTaBa U
CTPOCHHS.

2. 3a/1aHus Ha COCTaBJICHUE
YpaBHCHUU XUMHUYECKUX
peaxui, IUTFOCTPUPYIOLTUX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX PEaKIUi 1
T€HETUYECKOM CBS3U
OpraHWYECKHUX BEIECTB Pa3HBIX
KJIaCCOB.

3. Pacuernsble 3aga4y o
YpaBHEHUSM PEaKIUi C
Y4aCTHEM OPTaHHUYECKUX
BEILECTB.

4. JlTaboparopnasi pabota
«[lonyuenue sTuneHa u
W3Y4YEHUE €TI0 CBOMCTBY.

OK 01
OK 02

4.3

Oprannueckue
BEILIECTBA B
KUZHEACITEIHHOC
TH YeJIOBEKa.
ITpousBoACTBO U
MIPUMEHEHUE
OpTraHUYECKHUX
BEILIECTB B
MIPOMBIIIUICHHOCTH

OO0O0CHOBEIBAThH 3HAYEHUE U
MIPUMEHEHHE OPTraHNYeCKUX
BEIIECTB B OBITOBOI U
MIPOU3BOICTBEHHOM
NIESITENLHOCTH YEI0BEKA UX
(U3UKO-XIMHUYECKHUMHU
CBOMCTBaMH

[TpakTHKO-OPHUEHTHPOBAHHBIE
3aJJaHMsA 10 COCTABJIEHUIO
XAMHYECKHUX PEAKIUi ¢
y4acTUEM OPTaHUYECKUX
BEIIECTB, UCIOJIb3YEMBIX IS UX
uaeHTuGUKAIUN B OBITY U
MIPOMBIIIIJICHHOCTH.

OK 01
OK 02
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5 |Pa3pensS. HccnenoBars paBHoBecue |KonTpoabHas padora
Kunernuyeckue u |M cKOpoCTh XUMUYeCKUX |«CKOpPOCTH XUMHMYECKOM
TePMOJAMHAMUYEC | peaKIuii peakunu U XUMHYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEKAHUSA
XHMHYECKHX
peakuuit

5.1 |Kunernueckue HccnenoBath BausiHUC 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUU BEIOOD: OK 02
MIPOTEKaHUs pearupyromux BemecTB 1 |— «Omnpeaenenre 3aBUCUMOCTH
XUMUYECKHUX TEMIEPATypbl HA CKOPOCTh |CKOPOCTH PEAKLIUU OT
peakuuii XUMHUYECKUX PEaKIUi KOHILIEHTpAllUU Pearupyroumx

BELIECTBY;

— «OmnpeneneHre 3aBUCUMOCTH
CKOPOCTH pEaKlUy OT
TEMIIEPaTypPbI».

2. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOPETHUYECKHUE 3aJaHUs Ha
aHan3 (PaKTOPOB, BIUSIONINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKON pEaKInu.

5.2 |Tepmonunamuuec |MccnenoBarh BIMSHUE 1. 3amaun Ha pacuetsl TemioBbix| OK 01
KHE M3MEHEHHsI KOHIIEHTpauuu |3 dexToB xumuueckux peaknmii| OK 02
3aKOHOMEPHOCTH |BEIIECTB, PEAKI[MU CPEIbl U |1 ONpPEIECICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEpaTyphl Ha cMenIeHue |(T10 TeIIoBOMY 3P (EKTy: IK30-
XUMHUYECKHUX XUMHUYECKOI'O PABHOBECUSL  |U DHIOTEPMUYECKUE).
peakiuii. 2. IIpakTHKO-OpUEHTUPOBAHHBIE
PaBHoBecue 3aJJaHUs Ha IPUMEHEHHE
XUMUYECKHX npunuuna Jle [latense nns
peakuuit HaXO0X/ICHUS HallpaBJICHUS

CMEILIEHNS PaBHOBECHSI
XUMHYECKON PEaKLUX U aHAIU3
(hakToOpOB, BIMSIONINX Ha
CMEIIeHNE XUMHYECKOTO
paBHOBECHSI.

3. JlabopaTopHas pabota
«M3ydeHne BIUSHUS Pa3IMYHbIX
(aKkTOpOB Ha CMEILEHUE
XUMHUYECKOTO PABHOBECHUS.

6 |Pa3men 6. HccaenoBars nucnepcunie [ KonTpoabHas padora mo reme
JAucnepcHbie CHCTEMBI «JlucnepcHbie cHCTEMbD»
CHCTEMBI

6.1 |ducnepcHbie Paznuuate uCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE OK 01
CUCTEMBI U pPacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02
(bakTophl X pacTBOpHI U 2. [TpakTHKO-OpUEHTUPOBAHHbBIE
YCTOHYMBOCTHU rpy0OIUCTIEPCHBIE CUCTEMBI |pacueTHBIE 331aHUs Ha

Ha OCHOBE XUMHYECCKOT'O
OKCIICPUMCHTA

JIACTIEPCHBIE CUCTEMBI,
UCIIONIb3yeMbIE B OBITOBOM U
MPOU3BOJACTBEHHOM
JIEATENIbHOCTH YEJIOBEKA.
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6.2 |HUccnenoBanue HccnenoBath pusmko- JlaGoparopHas pabota (Ha OK 01
CBOMCTB XUMHUYECKHUE CBOWCTBA BBIOOD):
JIUCTIEPCHBIX pa3IMYHBIX BUJIOB — [IpuroroBneHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HMcenenoBanue 1UCTIEPCHBIX
CHUCTEM.
7 |Pa3nmea 7. HcciaexoBaTh cBoOiicTBa
KauecTBeHHbIE |OpraHUYecKHX M
peakuumn HEOPraHU4eCcKHUX BellecTB
00HapYy:KeHUs € UCIO0JIb30BAHUEM
OPraHMYecKUX U |Ka4eCTBEHHbIX peakuuii
HEOPraHu4eCcKHX
BellleCTB
7.1 |OGHapyxeHue HccnenoBath 1. JTabopaTopHnast pabota (Ha OK 01
HEOPTraHWYECKUX |KAYECTBEHHBIC PEAKIIUU BEIOOD):
KaTHOHOB U HEOPraHUYECKHUX BEIIECTB |— AHATMTUYECKUE PEAKLIUU
AHHOHOB kaTuoHOB [-VI rpym;
— AHanuTHYECKUE peakluu
AHUOHOB.
2. IlpakTnueckue 3aaHus Ha
COCTaBJICHUE YPAaBHEHUM
peaxiuii oOOHapyKEHUS
katuoHoB [-VI rpynm n
QHUOHOB, B T.4. B
MOJIEKYJIIPHOM Y HOHHOU
dhopmax.
7.2 |OOHapyxeHHe UccnenoBath 1. JlabopartopHas pabora (Ha OK 01
OPraHUYeCKHUX Ka4EeCTBEHHBIE PEAKLIMHI BBIOOD):
BEILIECTB OpraHMYEeCcKUX coeMHeHni |— KauecTBeHHbIE peakinyu Ha
OT/IENTbHBIX OTJIETTbHBIX KJIaCCOB OT/IENIbHBIE KIIACCHI
KJIaCCOB C OpPraHUYECKHUX BEIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbII1 aHanu3
KaueCTBEHHBIX OpraHUYEeCKUX COEAMHEHHUH 110
peakiuit (YHKIMOHATBHBIM TPYIIIaM.
2. IlpakTnueckue 3aaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxiuii oOOHapyKEHUS
OPraHUYECKUX COCTUHECHUM.
Il |IIpuxaagHoii Moay.ib
8 [Pa3nea 8. OuenuBarp nociaeacTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY M |OBITOBOM M Oyaymieii npogeccuoHaIbHOMI
NMPOU3BOJCTBEHH (IPOM3BOJACTBEHHOM AeSITeJIbHOCTH)
0ii 1eAITeJIbHOCTH |J1eSITeJILHOCTH YeJI0BeKa ¢
YeJI0BeKa MO3ULMH IKOJOTHYECKOMI

0e30macHOCTH
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Xumus B ObiTy 1 |OnienuBath nocnencteus  |Keiic (¢ yuerom Oymymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npo¢eCCHOHAIBHON OK 02
W IEATEIbHOCTU  |POU3BOJCTBEHHOM JIeATEITLHOCTH) OK 04
yeJIoBeEKa NEeITEIbHOCTH YeJIoBeKa ¢ |B0o3MOXKHEIE TEMBI KEHCOB: OK 07
MO3ULUNA 3KOJIOTUYECKOM 1. [Torennenue kauMara u [1K1.1
0€e30I1aCHOCTH BBICBOOOXIEHUE I'a30BbIX I1K1.2
THJIPaTOB CO JTHA OKEaHa. I1K1.3
2. byayiue matepuansl 1ist [1K1.4
aBpHa-, MalluHO- U IIK1.5
IpuOOPOCTPOECHHUSL. I1IK1.6
3. HoBele maTepuansl ajist I1K1.7
COJIHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE
PaCTUTEIBHBIX MTPENapaToB.
9.1 [Pa3nmen 9.1. HNuTepnperupoBarh 3ammura yyeOHo-
HccnenoBanue 1 |[XMMHUYeCKHE MPOLECCHI M |MCCJIEA0BATEIBCKOI0 MPOEKTA
XHMHUYeCKH I siBJIeHHsI B Onocgepe (c yuerom Oyayueit
aHa/u3 00beKTOB npodgeccHOHATbHOM
ouochepbl AesiTeJIbHOCTH)
9.1.1{OcHoBBI Boimonnasate nonueiit ukn | 1. JlabopaTtophas pabora OK 01
nabopaTopHOit JKCIEPUMEHTAIILHOTO «OcHOBBI 1a00paTOPHOI [IK1.1
IIPaKTUKH B HCCIIEA0BAHUA C IIPAKTHKW». [1K1.2
po)eCCHOHANIBH  |COOTIOICHUEM TTPaBHIT 2. TunoBble pacyeThl MO [1K1.3
BIX JJAOOpATOPHSX |0€30MacHOr0 OOPAIICHNUS C | TEMAaTHKE KCIIEPHUMEHTA. [1K1.4
BEIllECTBaMU U 3. 3agaun Ha BEIUHCIIEHUE IIK1.5
1a60paTOPHBIM CpEIHEro 3HaYCHUS [1IK1.6
o0opyaoBaHUEM AKCIIEPUMEHTANIbHBIX HaHHbIX, ([1K1.7
MOTPEUTHOCTH.
4. TlpencraBneHue pe3yibTaToB
AKCIIEPUMEHTA B PA3INYHOU
dbopwme (Tabnwuiia, rpaduk,
OTYET, JOKIa/, IPE3CHTALINS).
9.1.2 [ Xumudeckwii UccnenoBats xumuueckuit |1. Tect «CBoiCTBa U cOCTaB OK 01
aHanu3 mpod BOABI |COCTaB MPOO BOJIBI BOJIBIY. OK 02
2. Bapanne « XUMHUYECKUI OK 07
COCTaB BOJIbI, TUII BOABI U IIK1.1
CIOCOOBI €€ MPUMEHEHHS (C [1K1.2
ucnosb3oBaHueM HopmaTtuBHbIX ([1K1.3
JIOKYMEHTOB). [1K1.4
3. IIpakTuko-opuentuposannsie [1K1.5
TEOPETUUECKHE 3aTaHUS Ha IIK1.6
COCTaB BOJBI M CTIOCOOBI [IK1.7

BBIPQKCHHS KOHIICHTPAIMHA 1
nepecyeT KOHIEHTpaluii (¢
HCIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlTaboparopHasi paboTa Ha
BBIOOD:

— OQuncTKa BOIBI OT
3arpsAA3HCHUM;

— Onpenenenne pH Bozwl U ee
KHCIIOTHOCTH;
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— Ornpezenenne KeCTKOCTH
BOJIBI U CITOCOOBI €€

YCTpaHEHHSI.

9.1.3 [ Xumuuaeckwii UccnenoBats xumuueckuit |1. Tect «Opranudeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKHUE BEIIECTBA, OK 02
KauecTBa BXOJs1IME B cocTaB nmpoaykros (OK 07
MPOAYKTOB MUTAHUSD. IIK1.1
IIATaHUs 2. Ilpaktuko-opuentuposanusie |[1K1.2

3a7laHuA 10 KyJIUHAPHOU [1K1.3
TEMaTHKeE. [1K1.4
3. JlabopaTopHas pabora (Ha IIK1.5
BBIOOD): I1K1.6
— O0GHapyxeHrue HUTPATOB B [1K1.7
MPOIYKTaX MUTAHUS,

— WccnenoBanue mpoayKToB

MUTAHUS HA HAJTMYUE YTIIEBOJIOB

(MyKa, TBOPOT, MOJIOKO, HOTYpPT)

Ha HaJM4HE YTJIEBOJIOB

(kpaxmaJl, TJIFOKO3a, caxaposa).

9.1.4 | Xumuaeckwii UccnenoBats xumuueckuit |1. Tect mo teme «Xumuueckuit |OK 01
aHaju3 mnpoo cocTaB MO0 MOYBHI COCTaB HEOPraHUYECKUX U OK 02
MOYBBI OpPTaHWYECKUX YIOOPCHHII. OK 07

2. 3aganne «B3auMoCBI3b I[IK1.1
cocTaBa MO4BEI, TUI OYBEI U ee |I1K1.2
Ha3HA4YCHUS. IIK1.3
3. JlabopaTtopHas pabora (Ha [1K1.4
BBIOOD): I1K1.5
— ObHapyxeHue [1K1.6
Heopranuueckux npumeceit B [I1IK1.7
npoOax MOYBHI;

— Omnpenenenve pH BogHOM

BBITSDKKH TIOYBBI, €€

KHUCJIOTHOCTH H IIEJTOYHOCTH.

9.1.5|UccaenoBanue Uccnenosath xuMuueckuii | YueOHO-UCCIIEN0BATEILCKUNA OK 01
00BEKTOB coctaB 00bEKTOB OHOC(hepsl |TIPOEKT B 00IaCTH OK 02
6uochepsl Ha [IpUMepe NPOAYKTOB UCCIIeIOBaHMs 0OBEKTOB OK 04

MUTaHUS, BOJbI U TOUBbI ouocoepsl. OK 07
Bozmoxusle Tembl npoextos:  [ITK1.1
1. UccnenoBanue cocraBa [1K1.2
MHHEPAIBHON BOJBI U I1IK1.3
PEKOMEHAIINY TI0 €€ I1IK1.4
HCIIOJIb30BAHUIO. IIK1.5
2. UccaenoBanue IIK1.6
pa3pylIAOIIEro AeUCTBUS I1K1.7

MIPUPOHOM BOJBI HA
CTPOUTENLHBIE MaTePHAIIBI.

3. CocraBiieHHE MTPOEKTA
[[BETHUKA/Oropoja/caia B
3aBHCHMOCTH OT COCTaBa
MPOaHATU3UPOBAHHBIX TIOYB.
4. CocTaBieHue
cOaaHCUPOBAHHOTO MEHIO Ha
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JIeHb (HEIEJI0) B 3aBUCUMOCTH
OT COJEPIKAHMS XUMHYECKUX
MaKpO U MUKPORJIEMEHTOB B
MPOJIYKTaX MUTAHUS.

5. UccnenoBanue kauecTBa
IATHEBOU BOJEL.

6. UccnenoBanue npod
BOJIOTIPOBOHOM BOJIBI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBEHHOM

JIeATEIbHOCTH.

9.2 (Pa3nen 9.2. HNuTepnperupoBaTh Y4ebHo-ncCCIe10BATEIbCKHT
HccaenoBanue M (XMMH4YeCKHeE MIPOLECCHI U |IMIPOEKT (C yueToM Oyayluei
XUMHUYeCKH i siBJIeHUsI B TexHoc(hepe npodgeccHOHATbHOM
aHaJIu3 00LEeKTOB JAesATeJIbHOCTH)

TeXHOC(pepsl

9.2.1{OcHoBbI Boimonusate nonusiii uka | 1. JlJaboparopuas padota OK 01
nabopaTopHOH AKCIIEPUMEHTAIIBHOTO «OCcHOBBI Ta00PATOPHOI I1K1.1
MPaKTUKU B HCCIICIOBAHUS C MPAKTUKW. I1K1.2
MpoQEeCCHOHANIBH |COOTIOICHUEM TTPaBUII 2. TumoBble pacueTsl 1Mo I1K1.3
BIX JJA0OpATOpUSX |OE30MACHOTO OOpPAIIEHHS C |TeMAaTUKE SKCIIEPUMEHTA. [1IK1.4

BEIIECTBAMHU U 3. 3agauu Ha BEIYHUCIIEHUE IIK1.5
J1a00paTOPHBIM CpeIHEro 3HaUYCHUS [IK1.6
o0opyaoBaHUEM AKCIIEPUMEHTANIbHBIX HaHHbIX, ([1K1.7
MOTPEUTHOCTH.
4. IlpencraBneHue pe3yibTaToB
DKCIIEPUMEHTA B Pa3JINYHON
dbopme (Tabnuua, rpaduk,
OTYET, JOKJIa/, TPE3CHTALINS).

9.2.2 | XuMunueckuit UccnenoBats xumuueckuil |1. 3amaun Ha onpeneneHue OK 01
aHaju3 npoo COCTaB MPOO TEXHUYECKOW |METAJIJIOB, HEOPTAHUYECKUX OK 02
TeXHUYECKOH BOJIbI AHWOHOB U OPraHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOI BOJIE IIK1.1

Pa3HOTO Ha3HAYEHUS. [1K1.2
2. llpaxTuko-opuenruponannsle [[1K1.3
TEOPETUYECKUE 3a1aHUs HA [1K1.4
COCTaB BOJBI U CITOCOOBI IIK1.5
BBIPAYKECHUS KOHLICHTPAUUW U IIK1.6
nepecyeT KOHLEHTpauui (¢ [IK1.7

MCII0JIb30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. 3aganne «XUMHUYSCKUMI
COCTaB TEXHUYECCKOM BOJIBI, THII
BOJIBI U CITOCOOBI €€
MIPUMEHEHUs (C
MCII0JIb30BAaHUEM HOPMATUBHBIX

JIOKYMEHTOB).
4. Jlaboparopnas pabota (Ha
BBIOOD):
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— Onpenenenne XJIOpUI0B
METOZO0M TUTPOBAHUS B
TEXHUYESCKOM BOJIC;

— Omnpenenenue KeCTKOCTU
TEXHUYCCKOM BOABI METOAOM
TUTPOBAHHUS.

9.2.3

XuMHuuyeckui
KOHTPOJIb
KauecTBa BO3Ayxa

HccnenoBath coneprkanue
YIJIEKHUCIIOTO ra3a B
BO3JIyXe

1. TecT mo TeMe «XUMHYCCKUH
COCTaB aTMOC(EPHOTO BO3AyXa
1 BO3/1yXa paboueid 30HbD».

2. I[IpakTuKO-OpUEHTUPOBAHHbIE
3aJaHU Ha XUMHYECKUI aHAIH3
coCTaBa BO3/lyXa.

3. JlabopaTopHas pabora
«OnpeneneHue cojepkaHus
VIJIEKUCIIOTO Ta3a B BO3AyXe
MTOMEIICHUS IKCITPECC-
METOLIOM.

OK 01
OK 02
OK 07
I1K1.1
I1K1.2
I1K1.3
I1IK1.4
I1IK1.5
I1IK1.6
[1K1.7
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