





COJIEP)KAHUE

OBIIIAS XAPAKTEPUCTUKA PABOYEH ITPOI' PAMMEBI
OBIIEOBPA3OBATEJIbBHOU JVUCIHUITJIMHBI « XUM U »

CTPYKTYPA U COJEPXXAHHUE OBIIIEOBPA30BATEJIbHOU

JTUCLATIJINHBI
YCJIOBUS PEAJIN3ALINU [IPOTPAMMBI
OBILIEOBPA3ROBATEJILHON

JIUCLIATIJINHBI

KOHTPOJIb MW OHLEHKA PE3YJIbTATOB OCBOEHMA
OBIIEOBPA3OBATEJIbBHOU JVUCILMUITJIMHBI




1. O0mas xapakTepucTUKa padoyeil mporpaMMsbl 001eo0pa3oBaTe/IbHOM
AUCUMILNIUHBI «XHMHI»

1.1. MecTo OMCUMIVIMHBI B CTPYKType OCHOBHOII npodeccHOHAJIbHOM
o0pa3oBaTeIbHOM MPOIPAMMBI

OO6mieoOpazoBaTenbHas AUCIHUIUIMHA «XUMUS» SABISIETCS  00s3aTENbHOM
yacTbl0  0OHIe00pa30BaTEIbHOrO ILMKJIAa 00pa3oBaTENbHOW MPOrpaMMbl B
cootBeTcTBUM ¢ DI'OC CIIO no cneyuanvrocmu 34.02.01 Cecmpunckoe deno

1.2. llenu u miaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIUILINHBI
1.2.1. Hean v 3a7a4u TUCHUILTHHBI

dopMUpOBaHUE Yy CTYIEHTOB XMMHUYECKOH COCTaBISIOUIEH €CTECTBEHHO-
HAy4YHOW KAapTUHBI MHpPAa KAaK OCHOBBI MPHUHATHUS PEUICHUM B JKU3HEHHBIX H
IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOT'O MOBEJICHUS B IPUPOJTHOM CpeJie.

3amavyu QIUCHMIIMHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHYECKUX
IIPOLIECCOB U SBJICHUN B OKPY’KAIOILIEH Cpejie, LEIOCTHOM HAYYHOU KapTUHBI MUpa,
B3aMMOCBSI31 U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PACUETHl MO XUMHYECKUM (QopMmylaM H
YPaBHEHUSAM XHMHYECKHX pEaKUUW, IUIAaHUPOBaTh U  HHTEPHPETHPOBATH
PE3yABTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKM MPOBEICHUS XUMUUYECKHX JKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUN ¢ COOJI0OIEHNEM MPaBUIl 0€30MaCHOr0 OOpAIlleHUs C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS aHAITU3UPOBATH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTH
1 0060011aTh HH(POPMALIMIO XUMHUUYECKOT0 XapaKTepa U3 pa3IMYHbIX HCTOYHUKOB;

5) copMupoBaTh YMEHUS IPOrHO3UPOBATH IMOCIEICTBUSI CBOCH €SI TEIIbHOCTH
¥ XUMHUYECKHUX MTPUPOTHBIX, OBITOBBIX U TPOU3BOICTBEHHBIX MIPOLIECCOB;

6) cpopMUpOBaTh MOHUMAHNE 3HAYUMOCTH JOCTHXKEHUN XUMUUECKOU HAYKHU U
TEXHOJIOTUH ISl pa3BUTHS COIMATILHON M TIPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanumpyemble pe3yJibTaThbl OCBOCHHSI  001Ie00pa3oBaTeJbHOM
JUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PIT'OC COO



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelICHUs
3amad
npodecCuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HAHHME IIEHHOCTH MaCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOM JCATEILHOCTH TEXHOJOTHYCCKOU M
COIMAIIPHOM HaIpaBJIECHHOCTH, CIMOCOOHOCTh WHMIIMHPOBATH,

CaMOCTOSATCIIbHO TaKyIo

MJaHUPOBaTh | BBITIOJIHSTD
NESITETbHOCTB;

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHATHHOU
NESITENHHOCTH,
OBJageHue Y4eOHbIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOTMYeCKHe AeHCTBUA .

- CcaMOCTOATENbHO (OPMYIUPOBATH M  AKTYaIU3HUPOBATH

YHHBepPCAJbHbIMU

po0iieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpENeNsATh TN JCATEIILHOCTH, 3a/I1aBaTh IapaMeTpbl U
KPUTEPHUH UX TOCTHIKCHUS;

- BBIIBJIATh ~ 3aKOHOMEPHOCTH ¥  HPOTHBOPEYHs] B
paccMaTpUBaEMbIX SIBJICHHSIX;
KOPPEKTHBBI B

pe3ynbTaToB

- BHOCHTHB ACATCIBbHOCTb, OLCHHMBATDH

COOTBETCTBHC OLCHHWBATL  PUCKU

MOCJIEeACTBUN ACATCIBHOCTH

LEeJIsIM,

- pa3BUBaTh KPEaTHBHOE MBIIIUICHHE IPU PEIICHUH KHU3HEHHBIX
npobiaem

- BJIAACTH CHCTCMOﬁ XUMHUYCCKUX 3HaHHfI, KOTOpaﬂ BKJIFOYACT:
OCHOBOITOJIATAIOMIKNE TOHATUSA (XMMHUYECKUH SJIEMEHT, aToM,
3IIEKTpOHHAst 000JI0YKa atoma, s-, P-, 0-3JeKTpOoHHBIE OpOUTATH
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTD,

AIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas
CBA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00beM, YriaepoaHbIN
ckeseT, GQyHKIMOHaIbHAas FPYIINa, paJuKail, H30MepUs, H30MEpHI,
TOMOJIOTMYECKHUI Psii, TOMOJIOTH, YII€BOJIOPOIbI, KUCIOPOI- H
a30TCoJIepKallie  COEAMHEHHUs, OHOJOTHYECKH  AaKTHUBHbBIE
OeNKu), MOHOMEp, MOJHMED,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHUH,

XUMHYECKUX pEeaKIui

BellecTBa (YrJaeBOMAbI, >KHUPBI,
CTPYKTYpHOE  3BEHO,
KpUCTAJUIMYECKas  pelleTKa,
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- U SHJIO0TEPMHYECKUE,

THIIbI

peakuu oOMeHa),
HEBJICKTPOJIUTHI, AEKTPOTUTUICCKAS TUCCOIIUAIIHS, OKUCIIUTEINb,

HMOHHOTO pacTBOp,  AJEKTPOJIUTHI,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKOM peaKIi, XUMUUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOCHUS
OpraHNYecKUx BEIIIECTB AM.

JJICKTPOJIMTUYECKON JTUCCOIMAIH, TIepruoandeckuii 3akon J[. 1.

Bbytneposa, Teopus
MenneneeBa, 3aKOH COXPaHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMUHU, (PAKTOJOTUYECKHE CBEICHHS O
CBOMCTBaX, COCTaBe, MOJTy4YeHUU U 0€30MaCHOM HCIOJIb30BaHUU
BXHEHIINX HEOPTaHMUECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YETIOBEKA;

- YMETh BBISBIATH XapaKTEpHbIE MPH3HAKK U B3aUMOCBS3b




0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BIQJETh HaBbIKAaMH  y4eOHO-HCCIIEOBATENBLCKON U
IIPOEKTHOM /I€ATEIbHOCTH, HABBIKAMU pa3peleHus Npooiem;

- BBISIBIISITD IIPUYMHHO-CIIECTBEHHBIE CBA3U u
aKTyaJIM3UpOBAaTh 3aJady, BBIABUIATH T'MIIOTE3Yy €€ PELICHUs,
HaxOJWUTh  apryMEHTbl  JJI1  J0Ka3aTelIbcTBA  CBOUX
YTBEPKACHHM, 3a71aBaTh [TapaMeTPbl U KPUTEPUU PELICHNUS;

- AHAIM3MPOBATH IIOJIYYCHHBIE B XOJE pEIICHUS 3aJa4d
pe3ynbTaThl, KPUTUYECKH OLEHUBATh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- yMeTb

IMPAKTUYICCKYIO obnactu KHUBHEACATCIBHOCTHU,

HepeHOCI/ITB 3HAHUS B HOSH&B&TGJ’IBHYIO 158
- YMGTB I/IHTerI/IpOBaTI) 3HAHUS U3 pa3HBIX Hpe)IMeTHBIX
oOacrei;

- BBIIBHIaTh HOBBIE HJIEH,
MTOJIXOJIbI M PEIICHUS;

- CIMOCOOHOCTE MX MCITOJIL30BaHUS B ITI03HABATEIHHOM U

npeajiaratb OPUTHHAJIBHBIC

COHI/IaJ'IBHOI\/'I IIPaKTHUKE

U3YYCHHBIX IIOHATUH, IPUMEHATH COOTBETCTBYIOLIME ITOHATHUSA
IIPU ONMCAaHUM CTPOCHHUST U CBOWCTB HEOPraHUYECKUX W
OPraHUYeCKUX U HUX [peBpallCHU;

BC€IICCTB BBISIBJIATD

B3alMOCB3b XUMHNYCCKHUX 3HAaHUH C IIOHATUAMHA n
MNpEaACTAaBIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTb UCIOJb30BaATh HAMMCHOBAHWA XUMHUYCCKHUX COGI{I/IHGHI/If/'I
MEKIYHAPOJHOTO COK03a TEOPETUYECKOU U MPUKIIATHON XUMHUH 1
TPUBHUAJIBHBIC Ha3BaHUA BaXHEHIITNX BCUICCTB (BTI/IJ'IGH,
aleTHIIEH, IIULEepuH, peHo, popManbaerns, yKCycHasi KUciaoTa,
IJIMOUH, YrapHbld Ta3, YIJIEKUCIBIM Tra3, aMMHAK, TralleHas

HU3BCCTh, HEramicHass Mu3BECTh,

(hopMyIbl
BEIIECTB, YPaBHEHUS XUMHUYECKUX pEaKIui, OOBICHATH WX

MUThEBas coAa MW JIPYTHX),

COCTaBIISATh HEOPraHWYECKUX M  OPraHUYECKUX
CMBICJI; TIOATBEPKAATH XapPaKTCPHBIC XWUMHYCCKUC CBOMCTBA
BEUIECTB COOTBETCTBYIOUIUMHU JKCIEPUMEHTAMU M 3alUCAMU
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

- yMeTb  yCTaHaBIWBaTh NPHUHAUIEKHOCTb  U3YYEHHBIX
HEOPraHMYECKUX U OPraHMYeCKHX BEILIECTB K OIpeIeIeHHbIM
KJIaccaM W TpyIIaM COSIUHEHUMN, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA; ONMpEAENSATh BUABI XUMHYECKUX CBs3el
(koBaJIeHTHAsi, WOHHAs, MeTaJIM4yecKasi, BOJOpPOJIHAs), THIIbI
KPUCTAIUTMYECKUX  PEHIeTOK  BEHIECTB;  KJIACCU(UIIUPOBATH
XUMHYECKHUE PEaKIny;

- chopMHpOBaTh TPEICTABICHUS: O MaTepUATBHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBIICHUI TPUPOJIBL; O
MECTE M 3HAUEHUU XUMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€
poiu B o0ecreueHUur yCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA: B
pelieHny mpodiieM SKOIOTHUECKOH, SJHEPTeTUYECKON U MUIIEBOM

6C3OHaCHOCTI/I, B Ppa3BUTHHU MCIUIWUHBI, CO3JaHWU HOBBIX




MaTepHaioB, HOBBIX MCTOYHHKOB OJHEPTUU, B OOECIeYeHUH
pPalMOHATIBHOTO  MPUPOAONOJIB30BaHUSA, B  (OPMUPOBAHUU
MHUpPOBO33PEHUSI W OOWIEH KyJIbTypbl 4YEIOBEKa, a TakkKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3710POBbBIO U
MIPUPOJIHOM CpelIE;

- BJIAJIETh CUCTEMOM XMMHYECKUX 3HAHHM, KOTOpas BKIJIIOYAET:
OCHOBONOJIATAlOIIME TOHATUS (JOMOJHUTEIBHO K CHCTEME
HNOHATHM  0a30BOTO  YPOBHSI) - H30TOMBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aTroma, THOpuAM3alusl aTOMHBIX
opOutaneit, xumuueckas cBa3b (" " m "", KpaTHbIE CBA3M),
MOJISIpHAsl KOHIIEHTpalMsi, CTPYKTypHas ¢opMmyia, H30MEpus
(cTpykTypHasi, reoMerpuueckas (LUC-TPAaHC-MU30MEpHs), THUIIbI
XUMHUYECKUX pPEaKIHUil (roMO- U TreTeporeHHble, oOpaTuMble U
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIC, TUCIEPCHBIE CHUCTEMBI),
KPUCTAUIOTU/PAThl,  CTENEHb  JAUCCOLMAIMM,  DJIEKTPOJIU3,
KpEKHHT, PU(GOPMHUHT); TEOPHH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHMMAaHUS
OPUYMHHOCTH W CHCTEMHOCTH  XMMMYECKHX  SIBJICHHH,
COBPEMEHHbIE IPEJCTABICHUsI O CTPOEHUM BELIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM U HAJMOJIEKYJISPHOM  YPOBHSX;
OpPEJCTaBICHUs O  MeXaHu3MaX XHUMHUYECKMX  peakLui,
TEPMOJAMHAMHUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX HX
HIPOTEKaHMs, 0 XHMUYECKOM PaBHOBECHH, AUCIIEPCHBIX CUCTEMaAX,
(baxkTOJIOrMUecKUe CBEJICHUs O CBOMCTBAX, COCTAaBE, MOJYYEHUH U
0€3011aCHOM HCIMOJIb30BAaHUU BAKHEHIIMX HEOPraHUYECKHX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH IeATeIbHOCTH
YyejoBeKa; OOLMX  HAy4YHbIX OPUHIUOAX  XHMHUYECKOTO
NPOM3BOJICTBA (Ha IMpHUMEpe HPOU3BOJCTBA CEPHOM KHUCIIOTBHI,
aMMHaKa, MeTaHoJia, nepepaboTku HeTH);




- YMETh NpPOBOJIUTH pacyeTbl MO XUMHUYECKUM (GopMmylaM Hu
YPAaBHEHUSM  XUMHUYECKUX pEaKUMid C  HCIOJIb30BAHUEM
¢usznueckux BeJIMYUH (Macchl, oObeMa ra3oB, KOJIMYECTBA
BELIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJWYECTBEHHOU
CTOPOHBI: pacyeTbl IO HAXOXACHUI0O XUMHYECKOH (PopMyIibl
BEIIECTBA; pPAacyeThl Macchl (00beMa, KOJIMYECTBA BEIICCTBA)
NPOJYKTa peakluu, €Clid OJIHO M3 UCXOJHBIX BELIECTB JAHO B
BH/JIE PACTBOPA C ONIPEIECIICHHOW MAacCOBOM J10JIEM PAaCTBOPEHHOTO
BEUIECTBA WJIM JaHO B M30bITKE (MMEET MPHUMECH); pacdyeThbl
MaccoBOM WM OOBEMHOM [10JIM BBIXOJAa MPOJYKTa DPEAKIUU;
pacdeTsl TerioBoro 3ddekxra peaknuii, 00bEMHBIX OTHOIICHUH
rasos;

- YMETh BBISBJSITh XapakTepHbIE NpPHU3HAKA W B3aUMOCBS3b
U3YYCHHBIX TOHITHHA, TMPUMEHITh COOTBETCTBYIOIIHWE TMOHSATHUS
IpY ONMCAaHUM CTPOEHUS M CBOMCTB HEOPraHWYECKUX MU
OPraHMYeCKHUX BELIECTB M MX NPEBpAlllCHUH; BBISBIAThH
B3aUMOCBSI3b ~ XMMHYECKUX  3HAaHMH C  TOHATHAMHU U
IPEJCTAaBICHUAMHU APYrUX MPeIMEeTOB Uil 00jee 0CO3HAHHOTO
HNOHUMAaHUs U 00BACHEHMsI CYLITHOCTH MaTepUaIbHOIO €INHCTBA
MHUpa; HUCMOJb30BaTh CUCTEMHbIE XHMUYECKHE 3HAaHUSA IS
OOBSICHEHUST ¥  NPOTHO3MPOBAaHUS  SIBICHUH, HMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

- YMETb UCHOJIb30BATh HAUMEHOBAHUS XUMUYECKUX COEAUHEHHH
MEXIyHapOAHOTO COI03a TEOPETUYECKON U NPUKIAJHON XUMHUU U
TPUBMAJIbHbIC HA3BaHUS BELIECTB, OTHOCSIIMXCS K HW3Y4YCHHBIM
KJaccaM OpraHM4ecKUX W HEOPraHMYeCKUX COEJUHEHUH;
UCMOJb30BaTh XUMHYECKYI0O CHUMBOJIMKY Ui COCTaBJICHMS
dopMyn  HEOpPraHMYECKMX  BELIECTB,  MOJIEKYJSIPDHBIX U
CTPYKTYPHBIX (pa3BEpHYTBHIX, COKpAIlEHHbIX U CKEJETHbIX)




dopMyn OpraHMYECKMX BEIECTB, COCTaBJATh YpPaBHEHHUS
XMMHMUYECKUX  pEakUUil W pacKpblBaTb HX  CYIIHOCTB!
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUMH  HOCPEACTBOM
COCTaBJICHUSI JIEKTPOHHOIO OajaHca 3TUX peaklMil; peakuui
MOHHOTO OOMEHa IyTeM COCTaBJEHMsS MX IMOJHBIX U
COKpAalICHHBIX HOHHBIX YPaBHEHUM; peakuuil THUIPOJIN3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha puMepe
TUAPOKCOKOMIJIEKCOB ILMHKA M QJIOMHHMS); TOATBEPKAATH
XapaKTepHbIE XUMHYECKUE CBOMCTBa BEIIECTB
COOTBETCTBYIOILIMMH 3KCIIEPUMEHTAMH M 3allUCAMU YpaBHEHUN
XUMHUYECKUX PEAKIUH;

- yMeTh Kiaccu(puuUpoBaTh HEOPraHMYECKHUE U OpPraHudecKHe
BELIECTBA U XUMHUYECKHE pPEaKlUu, CaMOCTOSTEIbHO BBHIOMpATH
OCHOBAaHUS M KpUTEPUU Ui KilaccuUKaud H3ydaeMbIX
XUMUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAB U Ba)KHEHILNE
CBOMCTBA BEIECTB, IPUHAIECKAUX K ONPEICIIEHHBIM KJIaccaM
U TpylnmaM COEIMHEHMH (IIPOCTbIE  BEIECTBA, OKCHIBI,
TUIPOKCUIBI, COJIM; YTJIE€BOJIOPOJIbl, MPOCTHIE A(PUPHI, CIUPTH,
(eHoIbl, abJEerubl, KETOHbI, KAPOOHOBBIE KHCIOTHI, CIOXKHbIE
3GUpBl, KUPBI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTBI, OCIIKHN);
IPUMEHATh 3HAaHUA O COCTaB€ M CBOMCTBaxX BEIIECTB A
JKCIEPUMEHTAJIBHOM  INPOBEPKM  THMIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH  IIPOTEKaHUs XUMHUYECKUX DPEAKIU U
IIPOrHO3MPOBAHUS BO3MOKHOCTEH UX OCYILIECTBIICHUS;

- YMEThb NOATBEPXKJaTh HAa KOHKPETHBIX IIPUMEpaxX XapakTep
3aBHCHMOCTH  PEAKIUOHHOW  CHOCOOHOCTH  OpraHMYEeCKHX
COEMHEHUHN OT KPaTHOCTU M TUMa KoBajieHTHOU cBsizu ("G " u
""), B3aUMHOTO BJIMSTHHSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaX; a
TaKkXke OT OCOOCHHOCTEH pealu3alMy pa3IuYHbIX MEXaHHW3MOB
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IIPOTEKaHUs PEaKLUM;

- YMETh XapaKTEepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHM) M MOHOB XMMHYECKUX
anemeHToB 1 - 4 mepuonoB Ilepmoanueckoit cucremst [I.M.
MeHeneeBa 1 UX BaJICHTHBIE BO3MOXKHOCTH, UCTIOJIb3YS OHSATHUS
"s", "p", "d-anekTpoHHBIE" OpPOUTATH, SHEPIETUYCCKUE YPOBHH;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMHUYECKHX
AJIEMEHTOB W 00pa3yeMbIX HMH COEAMHEHUW MO0 TEepHoJiaM U

rpynmnam;

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeICTBa MOUCKa,
aHayu3a u
MHTEpPIpETAINH
nHpOpMaUK U
nH(pOpMaLMOHHbBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
JeSITeNbHOCTH

B o0JiacTH IEeHHOCTH HAYYHOI'O NO3HAHMS:
- c(opMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U OOIIECTBEHHOU

KyTBTYD,
MeEcCTa B

MIPAKTUKH,
CIOCOOCTBYIOIIETO
MOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE S3BIKOBOW M YHTATEIBCKOW KYJIBTYPHI

OCHOBAHHOT'O Ha Juajiore

OCO3HAHUIO CBOCTO

KaK CpeJCTBa B3aUMOJICHCTBUS MEXIYy JIOAbMH WM TO3HAHUS
MUpa;

- OCO3HaHUE LEHHOCTU HAyYHOU NEeATENbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh MIPOEKTHYIO u HCCIIEIOBATENBCKYIO
JeSITeNbHOCTh MHIUBUYAIbHO U B TPYIIIIE;
OBaanenue YHHBepPCAJIbLHbIMU
NMO3HABATEJILHbIMH JAeliCTBUSIMU:

B) pabora ¢ ungopmanmeii:

- BJIaJIETh HABBIKAMH TMOJIy4eHUsI HH(GOPMAIIUU U3 UCTOUYHUKOB

Y4eOHBbIMH

Pa3HbIX THUIIOB, CaMOCTOATCIIBHO OCYHICCTBIIATHL IIOUCK,
dHaJIN3, CHUCTEMATU3aAllU0 U HHTCPIIPCTALIUIO I/IH(I)OpMaI_[I/II/I

Pa3JINIHBIX BUAOB U (I)OpM MMPEACTABJICHU,

- YMETh IUIAHUPOBATH M BBHITIOJIHATh XHMHUYCCKUAN 3KCIICPUMEHT
(mpeBpateHus
MOJYYCHHE JTHJICHA W M3YUYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuu Ha aJbJETHIbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JneHarypauus O€NKOB NpU HarpeBaHUM, IBETHbIE peakUuu
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpeJeiITh
Cpely BOJHBIX pacTBOPOB, KaueCTBEHHbIE PEaKIMU Ha CyIbdar-,
KapOoOHAT- M XJIOPUI-aHHUOHBI, HAa KAaTHOH aMMOHHs; pellaTh
SKCIIEPUMEHTAJIbHbBIE  3aJaud 10
"Hemeramnsl"') B COOTBETCTBHM C  IpaBHJIaMU
0e30MacHOCTH MpH 0OpallleHUH C BEUIECTBAMH U JTa00paTOPHBIM

OpraHu4eCKuXx BCHICCTB TIIPpH HaArpeBaHUU,

TemMaM "Metamel" U

TCXHHUKU

060py,Z[OBaHI/I€M; NpeACTaBIATb  PE3YIIbTAThI
OKCIICpUMCHTA B (I)opMe 3aI1ucu ypaBHCHI/II‘/'I COOTBECTCTBYROIIIUX

XHUMHYCCKOTI'O

peaKI_II/Iﬁ n (I)OpMYJ'II/IpOBaTB BBIBOJBI Ha OCHOBC JOTHX
PE3YyJIbTATOB;
- YMETH AHAJIM3UPOBATDH XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO,

NOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopMaluu, ceTb IHTepHET U apyrue);
- BJIAJIETh OCHOBHBIMU METOJIJaMU HAYYHOT'O ITO3HAHMS BEILECTB U
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- co3gaBaTh TEKCThl B pa3IMYHBIX (popMarax ¢ ydeTom
Ha3zHauyeHUs MH(OpMAIMM U 1LEJICBOH ayIUTOPHH, BBIOMpas
ONTUMAIIbHYIO (POPMY MIPEACTABICHHUS U BU3YaTH3AIINN;

- OIICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTh WH(POpPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-ITUYECKHM HOPMaM;

- HCII0JIb30BATh cpeactBa  MH(POPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJOTHIA B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OpPraHU3allMOHHBIX  3a7ady ¢
coOmroieHreM TpeOoBaHuM SPrOHOMUKH, TE€XHUKH
0€301aCHOCTH, THTHEHBI, PECypcocOepeKeHMs], MPaBOBBIX M
3THUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€301aCHOCTH;

- BJIQJICTh HABBIKAMH PACIO3HABAHMS U 3aIIUTHI HHPOpMAIINH,
MH(POPMAITMOHHOM 6€30TMaCHOCTH TUIHOCTH;

XUMHUYECKUX SIBIICHUH (HAONIO/IeHNE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJICIMPOBAHUE);

- YMETh NPOBOJHUTH PACUETHl IO XUMHUYECKHM (GopMyaamM U
YpaBHEHUSIM  XUMHUYECKHUX pEaKIUid C  HCIOJIb30BaHUEM
(GU3MYECKUX  BEIMYMH, XapaKTEPU3YIOIIUX  BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMajbHbIE
YCIIOBHSI)  Ta30B, KOJWYECTBA  BEIECTBA;  HMCIOJIb30BATh
CHUCTEMHbIE XUMUUYECKHE 3HAHUS JJIs TPUHATHS PpEUIeHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMU
U UX IPUMECHEHHUEM;

- YMETh CAMOCTOSITEIFHO TUIAHUPOBATH M TTPOBOUTH XUMUICCKUN
AKCIIEPUMEHT (TIOJIyY€HHE M U3YYCHHE CBOWCTB HEOPTaHUIECKUX
u OpTraHUYECKHUX BEIIECTB, KayeCTBEHHBIC peakiuu
YTJIEBOJIOPOJIOB PA3IUYHBIX KIACCOB M KHCIOPOJCOIEPKAIINX
OPraHNYECKHUX BEILIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 337124 110
pacro3HaBaHUI0 HEOPTaHMYECKHX U OPraHMYECKHX BEIIECTB) C
cOOJTI0ICHUEM TPaBHII OE30TIaCHOTO OOPAIIICHHS C BEIIECTBAMH U
nabopaTopHbIM  oOopyaoBaHueM,  (opmMyaupoBaTh  LEIH
HCCJICI0BaHUs, MPEJOCTABIISATh B PA3IMYHON (hOopMe pe3yabTaThl
SKCIEPUMEHTA, aHAJM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;
- YMETh OCYHIECTBJISThH II€JICHAIIPABICHHBIN MOUCK XUMHUYECKON
uH(pOpMAallMd B Pa3jIMYHBIX MUCTOYHUKAX (HaydyHas U y4eOHO-
Hay4yHas JMUTepaTypa, CpeACTBa MaccOBOl HMH(OpMAIMH, CETh
HuTepHeT U Apyrue), KpUTUYECKH aHaJIU3UPOBATh XUMHUYECKYIO
uHpopMmaruo, TmepepabaTbiBaTh €€ W HCIOJb30BaTh B
COOTBETCTBUU C IMOCTaBICHHOU yueOHOM 3a1aueii;

- BJAJETh CUCTEMOHN 3HAHUM O METOJIaX HAYYHOTO MO3HAHUS
SABJICHUI TMPUPOJIbI, UCIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX M
YMEHUSMH NPHUMEHSITh 3TH 3HAHUA MPU HKCIEPUMEHTAIBLHOM
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HCCJICJOBaHMHM BCIICCTB W AJIA OOBSACHEHHST XHUMHYECKUX
pUPOJIC
JIeSTSIILHOCTH YEJI0OBEKA U B MIOBCEAHCBHOM JKU3HH;

SABJICHUW, HMEIIHNX MECTO B MPAKTUYECKOU

OK 04. DddexrrBHO
B3aUMOJICHCTBOBATh U
paboraTh B
KOJIJICKTUBE U
KOMaHjie

- TOTOBHOCTb K CAMOPA3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOIIPEIETIEHUIO;

-OBJIQJICHUE HaBBbIKAMH yueOHO-UCCIIEI0BATENBCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBJageHue
AeCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

YHuBEpCaJdbHBIMU KOMMYHUKATUBHBIMU

- TIOHUMaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHIHOW M
WHJIMBHUIYATBHOW paOOTHI;

- MIPUHUMATH Leau COBMECTHOM JIeITEIIbHOCTH,
OpraHW30BBIBAaTh M KOOPJWHHUPOBATH JCHCTBUS TI0 €€
JOCTH)KCHHIO: COCTABJIATH TUTaH ACUCTBUHN, pacIpeieisiTh POJIH
C Yy4YeTOM MHEHHUH YYaCTHHUKOB OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPAWHHMPOBATH U BBIIOJHATH pabOTy B YCIOBHUAX
peanbpHOrO, BUPTYaJIbHOTO u KOMOHWHHUPOBAaHHOTO
B3aHMOJIEHCTBU,

- OCYIIECTBJISATh IMO3UTHBHOE CTPATETHUYECKOE IOBEICHUE B
Pa3IUYHBIX MIPOSIBIIATH

B006pa)KeHI/I€, OBITE HMHHUIMAaTHUBHBIM

CUTYAaIHIX, TBOPYECTBO  H
OBJ1aieHne
JelCTBUSIMH:
I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:

- TPUHUMATh MOTHBBI M apryMEHThl JAPYrUX JIOJEH MpHu

YHUBEpPCAIbHBIMHA PEryjJaTuBHbIMHA

aHaJIN3€ PE3yJAbTaTOB IEATEIbHOCTH;
- IpU3HaBaTh CBOE MIPABO U MPABO JPYTUX JrO/Ieil Ha OIIMOKH;

- YMCTh IUIAHUPOBATH W BBIINIOJHATH XAMHYCCKIH SKCIICPUMECHT

(mpeBpallleHHUs OpPraHUMYECKHUX BEIIECTB IIPU  HArpeBaHUHU,

MOJIY4YCHHUE OTUJICHA W H3YUYCHHE €TI0 CBOfICTB, Ka4yCCTBCHHBIC

KpaxMaj, YKCYCHYIO
JIeHaTypanus OeJIKOB TIPH HAarpeBaHWUM, I[BETHBIE pEaKINU

peaKkiuu Ha  aIbJACTUJbI, KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpeAeATh
Cpeny BOJHBIX PAaCTBOPOB, KAYECTBEHHBIE PEaKIUM Ha Cyibdar-,
KapOOHAaT- W XJIOpPUI-aHUOHBI, HA KAaTHOH aMMOHUS; peIIaTh
3KCIIEPUMEHTAIIbHBIE "Merauel" U

3aga4du 110 TEMaM

"Hemetannbl") B COOTBETCTBUM C NPaBUIAMH  TEXHUKH
0€301MacHOCTH MY OOpaIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000py/IOBaHUEM; TMPEJCTaBIATh  PE3yAbTaThl
JKCIIepUMEHTa B (JOpME 3amucu ypaBHEHHI COOTBETCTBYIOLIUX
peakiuii u  (QOpMyIUPOBATH  BBIBOJBI
pPE3yIbTaTOB;

-yMETh CAMOCTOSITENILHO TUIAHUPOBATh U IIPOBOIUTH XUMUYECKHI
SKCIIEPUMEHT (TOIy4YeHUE U U3YyYeHHE CBOMCTB HEOPraHUYECKHUX

u OpPraHU4YCCKUX pe€aKuuu

XHUMHUYECKOI'O

Ha OCHOBE JTHX

BELIECTB,  KAuyeCTBEHHbIE
YIJIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB M KHCIOPOJCOACPIKALINX
OpPraHWYECKUX BEIIECTB, pelIEHHE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPraHMYECKUX U OPraHMYECKUX BEILIECTB) C
coOIII0/ICHEM IPaBUII O€301aCHOT0 OOpaIlleHus C BEIEeCTBAMH U
nabopaTopHbIM  oOopynoBaHueM,  (opMyIMpoBaTh  LENH
UCCIIEIOBaHMs], TPEAOCTABIATh B PA3IMUHON (OpME pe3ylbTaThl

SKCIICPUMCHTA, aHAJIU3UPOBATL U OLICHUBATH UX NOCTOBCPHOCTD,
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- pa3BUBaTh CIIOCOOHOCTh OHUMATh MU C TIO3UIHH JPYroro
YEIJIOBEKA;

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MCHCHHUH KITMMAaTa,
TIPUHIIAITBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
NEUCTBOBATL B

B o6s1acTH 3K010rMYE€CKOr0 BOCIMTAHUSA:

- chopMHUPOBAHHOCTH IKOJIOTHYECKON KYIbTYpbI, TOHUMaHUE
BIUSHUSA  COLMAJIbHO-3KOHOMHUYECKMX  IPOLIECCOB  Ha
COCTOSIHME TPHUPOJHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTHUYECKUX TPOoOIeMm;

- IJIJAHUPOBAHUE U OCYILECTBICHUE JIEHCTBUNA B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAHWA IeJed YCTOMYMBOTO PpPa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE JIEHCTBHIA,
OKpYKarollen cpene;

- YMCHHEC IMMPOTrHO3UPOBATH He6HaFOHpI/I${THBIe OKOJIOTHYCCKUEC

HCIIPpUATHEC MMPUHOCAIIUX Bpea

MOCJIEACTBUSL TTPEANPUHUMACMBIX JCUCTBUH, MPEIOTBPAIIATh

- chopMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHUHU B ITO3HAHWUH
SIBIICHUIA TIPUPOJIBI, B (POPMUPOBAHMM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (DYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOTUMOM JIJIst
pelIeHHsl MPaKTUYECKUX 3a7a4 M dKOJOTHYECKH 000CHOBAHHOIO
OTHOLIEHMSI K CBOEMY 3/10POBbIO U MPUPOJIHOM CpEE;

- yMeThb COOJIOAATh IMpaBUJIa IKOJIOTUYECKH 11€1eco00pa3zHoro
MOBEJCHNUS B OBITY M TPYIOBOM JEATENBHOCTH B IENAX
COXpPAHEHHUs CBOETO 3J0pPOBbS M OKPYKAKOUIEH MPUPOIHON
Cpelibl;
Opra’Hu3Mbl

YUYUTBIBATH  OIIACHOCTDH BOBHGI\/’ICTBI/Iﬂ Ha JKUBBIC

OIMPECACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI

MoKazaresisi NpeIesIbHON JOMYCTUMOM KOHIICHTPALIMH;

Ype3BbIYalHBIX ux; - YMETb IPOrHO3UPOBATh, AHAJTU3UPOBATh U OLICHUBATh C MMO3ULIHIH
CUTYaLUAX - pacIIUpeHHE OmbITa JEATEIbHOCTH  SKOJIOTMYECKOM | SKOJIOTMYECKOH O€30MacHOCTH  IOCHEACTBUS  OBITOBOM M
HaIpaBJIEHHOCTH; IIPOM3BOJICTBEHHON JEATEIBHOCTH 4YEJIOBEKa, CBS3aHHOM ¢
- OBJIaJICHHE HaBBbIKAMU Y4€OHO-UCCIIEI0BATENbCKOH, nepepabdoTKOM BEIECTB; UCIOJIb30BaTh MOTYUYECHHbIEC 3HAHUS AJIs
IIPOEKTHON M COLIMATIBbHOM IeATEIbHOCTH; OPUHATUS TPAMOTHBIX pELICHUH MpoOiieM B CUTyalHUsX,
CBSI3aHHBIX C XUMUEH;
- yYMETh OCO3HaBaThb OIIACHOCTb BO3JEHCTBHUS Ha JKHUBBIC
OpraHu3Mbl  ONpPENENEHHBIX  BELIECTB, IOHUMAass  CMBICI
1oKa3aTenass MpelesbHOM  JOMyCTUMOW  KOHLEHTpAaluH, |
HNOSICHAT, ~ HA  IpUMepax  CIOCOObl  YMEHBIIEHUS U
OpPEJOTBpAIleHUsT HUX BPEAHOTO BO3JECHCTBHS Ha OpraHu3M
4eJI0BEKA.
K 2.1. IIpakTHYeCKHH ONBIT: Ymenus:
3aIo0IHAT [TpoBeneHnss MEPONPHUATHI IO CAHUTAPHO-THTHEHUYECKOMY | [IpoBoanTh MHIMBHIyalbHOE (IPYNIIOBOE) NMPOQHIAKTHYECKOE
MEMIMHCKYIO IIPOCBEILEHUIO HACEJIECHUSI. KOHCYJIbTUPOBaHHE HaceleHHs  (PakTopax, CHOCOOCTBYIOLIMX

JOKYMCHTAIIUIO, B

COXpPAaHCHHUIO 30POBbA,
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TOM YHCJIC B
dbopme
ANEKTPOHHOTO
JTOKYMEHTA;

(daxTopax pucka Ui 310pOBbS U Mepax MPO(UIAKTUKI
MPEIOTBPATUMBIX OOJIE3HEH;

3HaHus:

MH(OPMaLIMOHHbBIE TEXHOJOTUHU, OPraHU3alMOHHbIE
(OpMBI, METO/IBI U CPEJICTBA CAHUTAPHOTO MPOCBEIICHUS
HACEJICHHUS;

mpaBujia MPOBCACHUS UHANBUAYAJIbHOTO U I'PYIIIIOBOIO
HpO(i)I/IHaKTI/I‘ICCKOFO KOHCYJIbTUPOBAHUS, COBPCMCHHBIC
Hay4YHO 00OCHOBAaHHBIE PEKOMEH IAIIMH TI0 BOTIPOCAM JIMIHOM
TUTUECHBI, pallMOHAJIBHOT'O IMUTAHWS, IIJIAHUPOBAHWA CCMbU,
3/10pOBOT0 00pasa Ku3HHU, (aKTOPOB pHUCKa JUIS 3J0POBbSI;
3a0oJieBaHNs, 00YCIOBJIEHHBIX 00pa30M JKU3HU YelIOBEKa.

[IK 3.1.
KoncynsTupoBath
HaceJIeHHe 1o
BOIIpOCaM
poUITAKTUKHI
3a00JieBaHU

IIpakTHYeCKHid ONBIT:
[IpoBenenus MeponpUsITHIL 1O
CaHUTAPHO-TUTMEHUYECKOMY ITPOCBEIIEHUIO HACEIECHUSI.

YMmenus:

[TpoBoauTh MHAMBHAYATBHOE (TPYNIIOBOE) MNPOdUIAKTHIECKOE
KOHCYJIbTUPOBAHNE HACEJICHHUS O

dakTopax, CriocoOOCTBYIOINX COXPAHEHUIO 370POBBS,
(dakTopax pucka JUIs 3I0POBbS U MEPaxX MPOQPIITAKTHKA
MIPEIOTBPATUMBIX 00JIC3HEH;

3HaHUS:

MH(OPMaLMOHHBIE TEXHOJIOTUH, OPTaHU3ALIMOHHbBIE

(bopMbI, METO/IbI M CPEJICTBA CAHUTAPHOTO MPOCBEILIECHUS
HaCEeJIeHUS;

IpaBuUJia MPOBECHUS HHIMBUYATbHOTO U TPYIIIIOBOTO
npOPUIAKTUYECKOTO KOHCYIbTUPOBAHUS, COBPEMEHHbBIE
Hay4YHO 00OCHOBaHHbBIE PEKOMEHIAIIMH [0 BOIIPOCAM JIMYHOM
TUTHEHBI, PAllMOHATBHOTO MTUTAHMUSI, JIAHUPOBAHUS CEMbH,
3I0pOBOTO 00pasa *KU3HU, PAaKTOPOB PUCKA IS 310POBBS;
3a0oJieBaHUs, 00YCIOBIEHHBIX 00Pa30M >KU3HU YeIOBEKa.

IK 3.2.
[TponaranaupoBath
3710pOBBIN

o0pa3 KU3HH

IIpakTU4ecKuii ONbIT:

[IpoBenenus paboThI IO

(hOpMHPOBAHHIO U pealH3alMy MPOoTpamMM 30pOBOro obOpasa
KU3HHU, B TOM YHCJIE MPOTpaMM CHIDKEHHUS MOTpeOIeHus
aJIKoroJisg U Tabaka, mpeIynpexIeHus

YmMmenusn:

dbopMUpoBaTh 0OIIIECTBEHHOE MHEHHE B MOJIb3Y

3I0pOBOTO 00pa3a >KU3HU U MOTUBHUPOBATH MAIMEHTOB Ha
BEJICHHE 3/I0POBOTO 00pa3a KU3HH;

WH(OPMUPOBATH HACEIEHHE O MPOTrpaMMax CHIDKEHUS Beca,
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1 00pbOBI C HEMEIUIIMHCKUM MOTPEOICHUEM HAPKOTHYECKHX
CPEICTB U
TICUXOTPOITHBIX BEIIECTB.

notpeOieHus ankorois u Tabaka, npeaynpexaeHus u 060psObI ¢
HEMEJUIIMHCKUM TOTPEOJICHUEM HAapKOTHYECKUX CPEICTB, M
MCUXOTPONHBIX BCUICCTB;

3HaHuA:

[Ipunnumel 3710poBOTO 00pasza KU3HU, OCHOBBI COXPAHECHHUS M
YKPEIUICHUS 300POBbSL;

(bakTophI, CIOCOOCTBYIONINE COXPAHEHUIO 3/T0POBBSI;

(dopMbI 1 METO/1bI pabOTHI 110 POPMHUPOBAHUIO 3J0POBOTO

00paza KU3HU;

IIPOTPaMMBI 30pPOBOTO 00pa3a KU3HH, B TOM YHCIIe

nporpamMmmsal, HAIIpaBJICHHBIC HA CHU)KCHUEC BECA, CHUIKCHUEC
noTpedieHus aJIKOroJis U Tadaka, mpeaynpexaeHue u 0ops0y ¢
HEMEAUIINHCKUM HOTpe6J'IeHI/IeM HApKOTHUYCCKUX CPCACTB U
TMCUXOTPOITHBIX BCIICCTB.
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2. CTpyKTYypa H cofep:kaHue 00111€00pPa30BaTENbHON TUCHUIINHBI « X UMHI»

2.1. O0bemM JUCHMINIMHBI M BUABI y4eOHOU padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T.4.

OcHoBHOE coep:kaHue 102
BT. U..

TEOpeTHIECKOe 00yUeHHe 42
MPAKTUIECKHUE 3aHATHS 36
B T.4. KOHTPOJIbHBIE PaOOTHI -
abopaTOPHBIC 3aAHITHS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHME (COAePKAHUE 42
NMPUKJIATHOTO MOYJIfA)

B T. 4.

TEOPETHYECKOE 00yUeHUE 8
MPAKTUYECKHUE 3aHATHS 18
1ab0paTOPHBIC 3aHIATHS 6
IIpomexxyTouHast arrecTanus (AK3aMeH) 24
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HaunmenoBanme Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3aesioB U TeM JadopaTopHbie M NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb 4YacoB | KOMIIETEHUHH
1 2 3 4
OcHoBHOE coJep:KaHue 102
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 8
Tema 1.1. OcHoBHOE coep:kaHue 6 OK 01
Crpoenue Teoperuyeckoe o0yueHue 4
aTOMOB CoBpemeHHast MOJIeNIb CTPOEHHSI aToMa. JJNEKTPOHHAst KoHpurypanus aroma. Kinaccudukanusi XuMu4eckux
XAMHUYICCKUX 3NIEMEHTOB (s-, P-, d-3neMenThI). BaneHTHbIe 21eKTpOoHbI. BalleHTHOCTE. DIEKTPOHHAS PHUPOIa XUMHUYESCKOM
SJIEMCHTOB U CBSI3H. DIIEKTpOOTpULIaTeNbHOCTh. KoBaneHTHas! CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs 4
npupoJa (oOMeHHBIN U JOHOpPHO-aKLenTopHbIi). MoHHas cBs3b. MeTtannndeckas cBsi3b. BogopoaHas cBs3b.
XHUMHYECKOM MexMoneKyIsspHbIe B3aMMOIEHCTBUS.
CBSI3H N3oTormbl, 0CHOBHOE M BO30YXJEHHOE COCTOSIHUE aTOMa, THOPUIM3AIs aTOMHBIX OpOUTasei.
IIpakTHYecKkne 3aHATHS 2
Pemenne npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE 3IEKTPOHHO-Tpaduueckux GopMyi syieMeHToB 1-4
MIEPUOJOB.
Pemenue 3aganuii Ha UCHOJIB30BAHUE XMMUYECKOW CUMBOJIMKY Y Ha3BAHUIM COCAMHEHUM M0 HOMEHKIIAType 5
MEKIYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIIAJHOW XUMUHU U TPUBUAIBHBIX HA3BAHUU JUISI COCTABIICHUS
XUMHUYECKUX (POPMYJI IBYXaTOMHBIX COETMHEHUH (OKCUIOB, CYlTb(GUIO0B, THAPUAOB U T.I.) U IPYTUX
HEOPraHMYECKNX COCAMHEHUHN OTIIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
IMeproguyeckuii | Teopernveckoe o0yueHue OK 02
3aKOH M Tabmuua | [pakTH4YecKue 3aHATHS 2
J.1. Menneneesa Ilepuoanueckas cucrema xumudeckux snemeHToB /.M. Menaeneesa. @uznueckuit cMbici [lepuoanueckoro
3akona [I.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX 2JIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTBIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUECKOTO 31eMeHTa B [lepuoanueckoit 2

cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [leproanueckoro 3akona /.M. Menneneesa. [Iporao3sst
J.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
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Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aHaHHﬁ Ha XapaKTCPU3aui0 XUMHUYICCKUX
a5eMeHTOB «MeTamnieckne / HeMeTaJUTMYECKHE CBOICTBA, 3JEKTPOOTPUIIATEIHLHOCTD U CPOJICTBO K
OJICKTPOHY XUMHWYCCKUX 3JICMCHTOB B COOTBCTCTBUC C UX IJICKTPOHHBIM CTPOCHUEM U ITOJIOKCHHUEM B
MEPUOIMYECKON cucTeMe XuMuieckux 3neMenToB .M. MenneneeBay.

Pa3nen 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XAMHYECKUX
peakuui

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTUEM HEOpraHU4yecKux BeulecTB. KonnuecTBeHHbIE
OTHOIIEHUSI B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUYETHI [0 YPABHEHUSM XMMHUECKUX
peakuuii. Monb Kak eAMHMIIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXpPaHEHHUsI MacChl U
sHepruu. 3akoH ABoraapo. MossipHblil 00beM ra3zoB. OTHOCUTENbHAS MNIOTHOCTh Ia30B.

Peakuuu koMiiekcooOpa3oBaHus ¢ y4acTHEM HEOPraHMYECKUX BEIIECTB (Ha MpUMeEpPe THIPOKCOKOMILIEKCOB
[IMHKA ¥ ATFOMUHUSA).

IIpakTHyeckue 3aHATHS

CocraBiieHHE YpaBHEHUHN peakuii COSAMHEHUS, pa3JIOKEHUs, 3aMEIICHUsI, 0OMeHa. Y paBHEHUS PEeaKIuid
rOpeHusi, HOHHOTOo 0OMEeHa, OKHCIIEHUS-BOCCTAHOBJICHHSI.

Pacyer konM4eCTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa peaklluyd COeTMHEHUS, €CIIU OJTHO U3 BEILECTB JIaHO B H30BITKE
W/WIH COAEePKUT npumecH. Pacuer MaccoBoit niin 00beMHOM J10JIM BBIXO/1a MPOIYKTA PEAKIIMH COSTUHEHUS
OT TEOPETHUYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuet Macchl (00beM, KOJTHMUECTBO
BEIIECTBA) MMPOJIYKTa PEaKIUH, €CIIU OJTHO U3 BEILECTB JIaHO B BHJIE PACTBOPA C OMPEEIEHHON MacCcOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/IH OKHCJICHUA-BOCCTaHOBJIEHH. CTeneHb OKHuciIeHuA. OKUCIUTENb U BOCCTAHOBUTEIIb.
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuuu B IIpUPOAC, IIPOU3BOJACTBCHHLIX IIPOLECCAX U
KUBHCACATCIIbBHOCTH OPraHu3MOB. OKUCIIUTEIbHO-BOCCTAHOBUTEIbHEIN noTeHOrala CpCabl. CocrasiieHue u
YpaBHHUBAHUC OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MCTOJO0OM J3JICKTPOHHOI'O bananca. Tunuyneie
HCOPraHN4CCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 9J'IeKTpOJ'II/I3 pacTBOPOB U pacCIlyiaBOB CoJIeH.

OK 01

Tema 2.2.
DNeKTpoIUTHYECKa

OcHoBHOE coaepkaHue

Teopernueckoe o0yuenune

OK 01
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s IUCCOLIMALNAS U
UOHHBIN 00OMeH

Teopust amekTponUTHYECKON auccomnumarnmu. Peakiiuu moHHOTOo oOMeHa. CocraBiieHHE peakluii MOHHOTO
0oOMEHa IyTeM COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUIA.

Ianponus coneit. 3HaueHUE THAPOIN3a B OMOIOTHYECKUX OOMEHHBIX mporieccax. [[pumMeHeHne ruipoiisa B
MPOMBIIIEHHOCTH.

JlabopaTopHble 3aHATUSA

JlaboparopHas paboTa «Peakiuu ruapoIn3ay.
HccnemoBanue cpenbl pacCTBOPOB CoJiel, 00pa30BaHHBIX CHIILHBIMH M CJIA0BIMHU MTPOTOJIUTAMH, M UX PEAKITUI
C pacTBOpaMHu Iiesoun 1 kapOoHata HaTpus. CocTaBlieHUE peaklMii THAPOIU3a Coeil.

KoutpoJubHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKUEC PCAKITHH.

Paznea 3.

CTpOCHI/Ie U CBOMCTBAa HEOPraHMvIE€CKUX BCUICCTB

24

Tema 3.1.
Knaccudukanmus,
HOMCHKJIATypa u
CTpOEHHUE
HEOPraHUYECKUX
BEIIECTB

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

[Ipenmer Heoprannyeckoil xumuu. BzanMmocs3p Heoprannueckux BemecTB. Kinaccudukanus
HeopraHu4eckux BemiecTs. [IpocTeie U crnoxHbie BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCUBI,
THJIPOKCUIBI, KUCIOTHI, con). HoMeHkaTypa 1 Ha3BaHHE HEOPraHMYECKHUX BEILECTB UCXOMAs U3 UX
XUMUYECKOH (OPMYJIbl UIIM COCTABICHUE XUMUYECKOH (POpMyYJIbI UCXOI U3 Ha3BaHUs BELIECTBA IO
MEXIYHAPOJHON WM TPUBHAIIBHON HOMEHKIIATYPE.

MexmonexyispHbsle B3auMmoaeictsus. Kpucramioruaparel. Arperatubie COCTOSHUS BELECTBA.
Kpucrannuueckue u amop¢Hbie BelecTBa. THIIBI KpUCTAUIMYECKUX PELIETOK (aATOMHAasi, MOJICKYJIsIpHas,
MOHHAs1, METAJJINYECcKasi). 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEILECTBA OT TUIA KPUCTAJUINYECKON
peweTky. [IpuunHbBl MHOrOOOpasus BEIIECTB.

CoBpeMeHHbIE MTPECTABICHHS O CTPOEHUH TBEPbIX, )KUKUX U I'a3000pa3HbIX BelecTB. JKuIKkue KpucTasuibl.

IlpakTH4Yeckue 3aHATHSA

Pemienue 3amad Ha pacdyer MaccOBOW JOJM (Macchl) XMMHUECKOTO 3JIEMEHTa (COCAMHEHUS) B MOJICKYJIE
(cmecn).

Pemenune mnpakThyeckux 3aJaHuUi MO KiIacCU(UKALMK, HOMEHKIAType M XUMHUYECKUM (opMynam
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIACCOB (HA3bIBaTh U COCTaBIATH (GOPMYJIbl XMMHUYECKUX BEIIECTB,
OTIPEIeNATh MPUHAICKHOCTD K KJIAcCy).

OK 01
OK 02
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Hctounnkn xumuueckoi wuHpopmanuu (HayuyHas W ydeOHO-HAay4dHas JUTepaTypa, CPEICTBa MAacCOBOM
uHpopmanuu, cerb MutepHer u gnpyrue). llouck wuHbOpManmuu 1O Ha3BaHHUIM, HICHTU(UKATOPAM,

CTPYKTYpPHBIM (hopMyIIam.

Tema 3.2. Qusuko-| OcCHOBHOE coep:KaHue 12 OK 01
XUMHYECKHE Teopernueckoe o0yueHue 6 OK 02
CBOCTBA Mertamisl. O0mmue GU3NYeCcKue U XUMHUYECKHAE CBOKCTBA MeTalioB. CriocoObl MOTy4YeHHsI. 3HAYCHUE METAJIOB
HEOPraHHYCCKUX |y HeMeTayuloB B IPHUPOAE M JKU3HEICATEIBHOCTH YEJIOBEKA M OpraHu3sMoB. Koppos3us MmeTamioB: BUIbI 2
BCIICCTB KOpPPO3UH, CIIOCOOBI 3aIIIUTH METANIOB OT KOPPO3HUH.

Hemerannel. O6mue ¢puznueckue U XMMUYECKHE CBOMCTBA HEMETA/UIOB. THUMNHYHbBIE CBOWMCTBA MeTaioB 1Y —

YII rpynn. Knaccugukanus u HoMeHKIaTypa cCOeJuHEHNI HeMeTalIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB 2

B NIPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAUHEHUH, 2

BBICIIMX OKCHJIOB ¥ THAPOKCHUIOB.

IIpakTHYecKkne 3aHATHS 2

CocraBneHne ypaBHEHUN XUMHUYECKUX PEAKIUN C yJaCTHEM MPOCTBIX U CIOKHBIX HEOPTAHNYECKUX BEIECTB!

OKCHJIOB METaJVIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKMX KHUCIOT, OCHOBAaHUN U

aM(pOTEPHBIX THAPOKCHUJIOB, HEOPraHMUYECKUX COJIEH, XapaKTepU3yIOLUINX UX CBOMCTBA. 2

Pemenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaAHUM HA CBOWCTBA U IOJyYEHUE HEOPraHUYECKUX

BEILECTB.

JlabGopaTopHble 3aHATHS
Tema 3.3. OcHoOBHOE cojlep:KaHue 4 OK 01
[Ipou3BoaCcTBO Teoperuueckoe oGy4uenue 2 OK 02
HCOPraHU4eCKuX  (OOmue MpeIcTaBiIeHUs] O MPOMBIIIICHHBIX CIIOCO0aX MOJIydeHUS XMMHUYECKUX BEIIECTB (HAa IpUMepe
BCIICCTB. MMPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI).
3HaueHHe 1 Uepnas u nserHas Merauryprud. IIpakThdeckoe NPUMEHEHHE DJIEKTPOJIM3a I IOJYyYEHHs IIEIOYHBIX, 2
IIPUMCHCHHC B LIEJIOYHO3EMETIbHBIX METAUIOB U AIFOMHUHNA. CTEKIIO U CUIIMKATHAsL IPOMBIIIJIEHHOCTb.
ObITY 1 Ha [IpoGrema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
HPOM3BONICTBC IMpakTHyeckue 3aHATHS 2
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Pemenne MPAKTUKO-OPUCHTHPOBAHHBIX SaHaHI/Iﬁ 0 poJi HeOpFaHH‘{eCKOﬁ XMMHUHU B PA3BUTHU MCIUIWHBI,
CO3JJaHNH HOBBIX MAaTCpUaJIOB (B CTPOUTCIILCTBE U AP. OTpaCIAgX HpOMBIH_IJIeHHOCTI/I), HOBBIX HCTOYHHKOB

SHEpruu (albTEpHATUBHBIE UCTOYHUKU SHEPTUHU) B PELICHUH MPOOJIEM SKOJIOTMYECKOM, IHEPreTUUECKONH U 2
MUIIEBOH 0€301MacHOCTH.
KonTposbHast .
CBolicTBa HEOPraHUYECKUX BELIECTB.
paborta 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BelleCTB 28
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudpukanus, | Teoperuueckoe obyuenue 2
CTPOCHHE H [Ipeamer opranndeckod XuMuK. B3anMOCBsI3b HEOPraHNYECKUX U OPraHUYECKUX BELIECTB.
HOMEHKJIaTypa XUMHYECKOE CTPOCHUE KaK MOPSAAOK COESIUHEHHSI aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIeHTHOCTU. OCHOBHbBIE
OpraHn4eCKux MIOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHHUS OpraHudecKkux coenuHeHuil A.M. byrnepoBa. YriepoaHblil
BCILIECTB CKEJeT OpraHu4YecKod MoJieKynbl. MOoJIeKylspHble U CTPYKTypHble (pa3BEpHYyTblE, COKpalleHHBIE) 5
XUMHuYeckrue (Gpopmysbl. 3aBUCUMOCTh CBOWCTB BEIECTB OT XMMHUYECKOTO CTpOoeHHs Mojiekynl. M3omepus u
M30MEpHI (CTPYKTypHas, reoMeTprdeckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XUMHYECKOU CBSI3H.
[lonsatue o ¢yHkUMoHANBHOW Tpynmne. [lpuHIMIB KiIaccuUKAIMKM  OPraHUYECKUX  COCTUHEHUM.
MexayHapoaHass HOMEHKJIATypa U IPUHIIUIIBI HOMEHKIIATYpbl OpraHUYECKUX COECTMHEHUM.
IIpakTHYecKkne 3aHATHS 2
Homenknatypa opraHM4eckuxX COEAUHEHMH OTIENbHBIX KIAcCOB (HACBHIIEHHBbIE, HEHACHIIIEHHBIE U
apoMaTU4ecKHe YTJIeBOAOPObl, CIUPTHI, (PEHONbI, aNbJIETHJbl, KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.)
CocraBiieHHe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (GOPMYJI OpraHMYECKHUX BEIIECTB OTIENbHBIX KJIACCOB, 2
WCIOJIb3YS UX Ha3BaHUS 110 CUCTEMAaTHUECKON HOMeHKIaType. PacueTsl mpocTeiiieit popmyIibl opraHndeckon
MOJIEKYJIbI, UICXO/I U3 AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoOBHOE co/lep:KaHue 14 OK 01
CaolicTBa Teoperuyeckoe oGyuenue 10 OK 02
OpPraHn4cCKux ®U3NKO-XMMHYECKHE CBOWCTBA OPraHMYECKUX COCAMHCHUN  OTICNIBHBIX  KJIacCOB  (0COOECHHOCTH
COCIMHCHHUH KJaccu(UKaM M HOMEHKJIATyphl BHYTPU KJlacca,; TOMOJIOTHUECKHI paa M oOmas Gopmyna; U30Mepus;

(I)I/ISI/ILIGCKI/IG CBOﬁCTBa; XUMHNYCCKHE CBOﬁCTBa; CITOCOOBI HOJ'IyLIeHI/IH)Z
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— TIpenenbHbIE yriieBoxopoisl. l'opeHume meraHa Kak OJWH M3 OCHOBHBIX HCTOYHMKOB TEIUIA B
MPOMBIIIICHHOCTH U ObITy. CBOWCTBAa MPHUPOTHBIX YIIIEBOAOPOOB, HAXOXKAECHUE B MPHUPOJEC U MPUMEHEHHE
AJIKaHOB;

— HeNpeIeIbHbIC K apOMAaTHUYECKUE YIIIeBOAOPOAbL. [TomrMepu3aliys STUICHa KaKk OCHOBHOE HAIpaBJICHUE €ro
HCIIOJIb30BaHUS. rOpeHI/IC AllCTUIICHA KAaK MCTOYHHUK BI)ICOKOTCMHepaTypHOFO I1aMCHU IJIs1 CBapKI/I nu pe3KI/I
METaJLIOB;

— KHCTIOPOJICOACPIKAIINE COCAMHEHUS (CHUPTBI M TPOCThie APUPBI, (PEHOIBI, ambACTHABl U KETOHBI,
KapOOHOBBIE KHCIIOTHI U X TPOU3BOAHBIC). [IpakTHUEeCKOE MPUMEHEHHE ITUIICHTIIMKOJIS, TIIUIEpUHa, (heHoa.
[Ipumenenue gopmanbieruia, aueTalbIerua, YKCyCHOM KUCIOTh. Mblla Kak COJIM BBICHIMX KapOOHOBBIX
KucioT. Moromue cBoMCTBA MBIJIA;

— a30TCOIepKAIINE COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).

Knaccudpukanuss #u  0COOEHHOCTM oOpraHuueckux peakiuil. PeakunonHbsle 1eHTpbl.  Pagukansl.
[lepBoHauanbHbIE MOHATUS O TUIIAX U MEXaHU3MAaX OPTaHUYECKUX PEaKIUil.

IIpakTHyeckue 3aHATHS

Pemenne nenovek npeBpaileHnii Ha FeHETHYECKYIO CBSI3b MEXIY KJIacCaMU OpraHM4eCcKUX COeIUHEHUH C
COCTaBJICHUEM HA3BAHUM OPraHMYECKUX COCIUHECHHI MO TPUBUAIBHOM MM MEXIYHAPOTHON
CUCTeMaTU4YeCKOil HOMeHKJaType. Perenne pacueTHbIX 3a7jau O YPaBHEHUSAM PEaKIUil C ydacTHEM
OpraHMYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHSA

Tema 4.3.
Opranuueckue
BEILIECTBA B
JKU3HEACATEILHOCT
M 4eJI0BEKa.
IIpousBoacTBO U
MIPUMEHEHUE
OpraHUYEeCKUX
BEIIIECTB B
MPOMBILIJIEHHOCTH

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

buooprannueckue coenunenus. [Ipumenenue u 6uosiorudeckas pojb yrieBogoB. OKUCIECHUE YTIIIEBOJIOB —
HCTOYHMK SHEPTUM KUBBIX OpraHu3mMoB. O01acTu NpUMEHEeHUs: aMHMHOKUCIOT. [IpeBpatienust OeJIKoB MuIu
B opraHusMe. buonornueckue QyHkuuu OenkoB. buonornueckue QyHkuun xupoB. Ponb opranundeckoit
XMMUU B pEeIIeHUH NpoOJieM NMUIIEBOH 0e3011aCHOCTH.

HyknenHoBble KHCIOTHL: cocTaB U cTpoeHue. CTpoenue HykieoTH10B. CocTaB HykiaenHOBbIX kKucioT (JJHK,
PHK). Posb HyKJI€MHOBBIX KUCIIOT B )KU3HEESTEIbHOCTH OPraHU3MOB.

HpOI/ISBO,Z[CTBO OpTraHUYCCKUX BCHICCTB: NPOU3BOJACTBO MCTAHOJIA, nepepa60TI<a HCCI)TI/I. IlomusTHeH Kak
prrIHOTOHHa)KHBII\/’I MNPpOAYKT XUMHUUYCCKOTO IIPOU3BOACTBA. HpI/IMeHeHI/Ie OTHJICHA. HpOI/ISBO,Z[CTBO n

OK 01
OK 02
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IIPUMEHEHHE KaydyyKa U PE3UHBI.

CuHTeTH4eCKHE U HCKYCCTBEHHBIE BOJIOKHA, X CTPOEHME, CBOMCTBA. [IpakTHueckoe HCIoIb30BaHUE BOJIOKOH.
CuHTeTHYeCKHE TUICHKU: U30JISIHS U1 TPOBOJIOB, MEMOpPAHBI [Tl OTIPECHEHUS BObI, 3alIUTHBIC TUICHKU IS
aBTOMOOWIIEH, MJIACTBIPH, XUPYPTrUUECKUe MOBS3KH. HOBBIE TEXHOJIOTHH AbHEHIIIETO COBEPIICHCTBOBAHUS
MIOJIMMEPHBIX MaTEPUAIOB.

Ponb oprannueckoil XuMHUU B pellIEHUH MPoOIeM 3HEPreTHYeCcKoi 6e301MacHOCTH, B Pa3BUTUU MEIULIUHBI,
CO3JaHUU HOBBIX MAaT€pPHAJIOB, HOBbIX HCTOYHUKOB 3HEPTUH (JIbTEPHATUBHBIE UICTOYHUKHU 3HEPTUH).

HpaKTuquKue 3aHATUSA

KonTpoabHast .
CrpykTypa U CBOMCTBA OPraHNYECKUX BELIECTB.
pabora 3
Paspean S. Kunernyeckue 1 TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX peaKkui 12
Tema 5.1. OcHoOBHOeE coep:KaHue 4 OK 01
Kunernueckue Teoperndeckoe o0yuenune 2 OK 02
3aKOHOMEPHOCTH | Xymuueckue peakiuu. Kiaccudukamus XHMHYECKHX pEakiuid: mo (a3zoBOMy cCOCTaBy (TOMOTEHHBIE W
NpOTEKaHUsA reTepOreHHbIe), 10 UCIOIb30BAaHUIO KaTanu3aTopa (KaTaluTHYeCKUe U HEKaTaTuTHYECKHE).
XUMUYECKUX CKOpoCTh peakiluu, €€ 3aBHUCHUMOCTh OT PA3IMYHBIX (PAKTOPOB: MPUPOJBI PEArupyIONMIUX BEIIECTB,
peakumii KOHIICHTPAIIUM PEArupyIOMUX BEIIeCTB, TemmepaTrypsl (mpaBwio Baut-I'odda), mmomaam peakimoHHOM 2
MMOBEPXHOCTHU, HAIMYMS KaTalu3aropa. Poiib kaTanu3aTopoB B MPUPOJAE U MIPOMBIIIIICHHOM POU3BOCTBE.
DHeprus akTUBaluu. AKTUBUPOBaHHBIN KoMIUiekc. KatanuzaTopsl v katanus. Posb kaTanu3aTopoB B IpUpoOIe
Y IPOMBIIIJICHHOM MPOU3BOJCTBE.
JlabopaTopHbIe 3aHATHSA 2
N3ydyeHne 3aBUCHUMOCTH CKOPOCTHM XUMHUYECKOW peaklIMH OT KOHIICHTpAI[MH pearupyrolinux BeEHIeCTB U
TEMIEPATYPHI.
JlaGopaTopHas paboTa Ha BEIOOD:
1. JTaGopaTtopHas paboTta «OnpeneneHrue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIEHTPALMU pearupyromumx 5

BemecTB». MccaenoBaHue 3aBUCHMOCTH CKOPOCTH pPEaKIMU OT KOHLCHTpAIUH. Onpe):[eneHI/Ie KOHCTaHTbI
CKOPOCTH pCaKIuu Fpaq)I/I"IeCKI/IM MCTOJA0M.

2. J'Ia6opaTopHa;1 pa60Ta «OnpeﬂeJIem/Ie 3aBUCHUMOCTHU CKOPOCTHU PCAKIUN OT TCMIICPATYPbI». Hccnenopanue
3aBUCHUMOCTHU CKOPOCTU PCAKIIUN OT TEMIICPATYPHI. Pacuer OHCPTUH aKTUBAIIUU PCAKIINH.
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Pemenune npakTUKO-OpUESHTHPOBAHHBIX 3aJaHUN Ha aHAIU3 (PAKTOPOB, BIUSIONINX HA M3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKIUU.

Tema 5.2. OcHOBHOe coJepKaHHe 6
Tepmonnnamuueck | TeopeTudeckoe o0ydeHue 2 OK 01
ne Krnaccudukarus XMMAYECKUX PEAKIIH: 10 TeIIoBOMY 3P (GEKTy (IK30TepMHUYECKHE, JHIOTCPMUICCKHIE), TI0 OK 02
3aKOHOMEPHOCTH  |o6patumMocTu (0OpaTrMbie U HeoOpaTuMebie). TernoBeie 3¢ (EeKTh XUMHUECKIX peakuuid. TepMoXuMudeckue
HPOTEKaHUA ypaBHeHUs. OOpaTUMOCTh peakiuii. XUMHUYECKOe PAaBHOBECUE M €r0 CMCIICHUE MO/ JCHCTBHEM Pa3IMYHbIX
XUMHICCKUX (akTOpoB (KOHIIEHTpAILUsl PEareHTOB WM IMPOJYKTOB pEaklWH, JaBlIEHUE, TeMIleparypa) JUIsl CO3/aHus 2
peaKiuii. ONTUMAJIbHBIX YCIOBUN MTPOTEKAHUS XMMUYECKUX IPOLECCOB.
PaBHOBecue [Tonsatue 06 suTanbnMu 1 SHTponUU. JHeprust ['udoca. 3akon ['ecca u cieacTBust u3 Hero. Posib cmenieHust
XUMHYECKUX paBHOBECHS B TEXHOJIOTMYECKUX IIPOIIECCaX.
peakimi IMpakTHyecKue 3aHATHS

JlabopaTopHble 3aHATUSA 2

JlaboparopHas padoTa «/3yueHue BAUSHUS pa3IUuHbIX (JAKTOPOB HA CMEILIEHUE XUMUYECKOTO PABHOBECHUS.

HccnenoBanue BIUSHUSA U3MEHEHUSI KOHLIEHTPALMH BEIECTB, PEAKIIMU CPEbl U TEMIIEPATYPHl HA CMELIEHUE 5

XUMHUYECKOTO paBHOBecHs. CpaBHEHHE IOJIYYEHHBIX PE3YJIBTATOB C TEOPETHUYECKH NPOTHO3UPYEMBIMH Ha

ocHoBe npuHiuna Jle [lartense.
KonTpoabHast .

CKOpOCTh XMMUYECKOH PEAKIIUU U XUMHUECKOE PAaBHOBECHE. 2
padora 4
Pasznen 6. JlucnepcHble CUCTEMBI 10
Tema 6.1. OcHoBHOE coep:KaHue 4 OK 01
JucnepcHeie Teopernyeckoe o0yuenmne 2 OK 02
CUCTEMBI U Hucnepcusie cucteMbl. Kosmouaabie cuctembl. UCTUHHBIE pacCTBOPBI. OK 07
(pakropsr nx PactBopenne kak (usuko-xumudeckuii mpouecc. PactBopel. CrocoObl TPUTOTOBICHHS PAcTBOPOB.
YCTOMYHBOCTH PactBopuMocTs. MaccoBast 10J1s1 paCTBOPEHHOrO BewlecTBa. [IpenenbHo 10omycTUMbIE KOHLIEHTPALUMU U UX 2

HCII0JIb30BaHUE B OIIEHKE SKOJIOTHUECKOM 0C30ITaCHOCTH.
KJ'IaCCI/I(I)I/IKaI_[I/IH AUCTICPCHBIX CUCTEM I10 COCTABY. CTpOCHI/Ie n (I)aKTOpLI YCTOﬁqHBOCTH AUCTICPCHBIX CUCTCM.
Pacno3HaBaHrW€ HCTHHHBIX pacTBOpPOB, KOJUJIOMJAHBIX PACTBOPOB U FPY60,[[I/ICHCpCHHX CUCTEM. CTpO@HI/Ie
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MuIesUIbl. PaccenBanue cBeTa mpu MPOXOXKICHUH CBETOBOTO IMyYKa Yepe3 ONTUYECKH HEOJAHOPOIHYIO Cpely
(3 dexra Tungans).

HpaRaneCRne 3aHATUSA

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUN HA JIUCIEPCHBIE CHCTEMBI, UCIOJIb3yEMbIE B
ObITOBOM UM TMPOU3BOJACTBEHHON JI€ATEIbHOCTU YEJIOBEKa, C MO3MIMI 3SKOJIOrMueckoil Oe3omacHOCTU
MIOCJIEACTBUI U IPAMOTHBIX PEIICHUN TPOOJIEM, CBSI3aHHBIX C XUMUEH.

Tema 6.2. OcHoBHOE coep:kaHue OK 01
Uccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTB JlabopaTtopHnas pabota «IIpurotoBiaeHue pacTBOPOBY.
AUCIIEPCHBIX [IpuroToBiieHue pacTBOPOB 3aJaHHOM (MOJISIPHON) KOHLEHTpaluu (C NPaKTUKO-OPHUEHTUPOBAHHBIMU
CHUCTEM IS MX BOIIPOCAMHU ), OTIPEACIICHUE CPEebl BOJHBIX PACTBOPOB.
HICHTHQHUKAIIHH JlabopaTtopHas pabota «lccnenoBanre IUCIIEPCHBIX CUCTEM.

[IpurotoBrnieHne W W3Y4YEHHE CBOWCTB MJHCIEPCHBIX CHUCTEM pPa3HBIX BHUJOB: CYCIICH3WH, JMYJIbCHH,

KOJUIOMJIHOTO pacTtBopa. CpaBHEHUE CBOWCTB MCTUHHBIX M KOJJIOMJIHBIX PACTBOPOB, BBISBIEHHE OCHOBHBIX

pa3IMYUi MEXKy HUMH.
KonTpoabHast

JlucriepcHbIE CUCTEMBI.
padora 5
Pa3znen 7. Ka4yecTBeHHbIE peakiuu 00HAPYKEHUS] HEOPTAHNYECKNX U OPraHM4YeCcKHX BellecTB
Tema 7.1. OcHoBHOE coep:KaHue OK 01
OOGHapyxeHue IMpakTuyeckue 3aHATHS OK 02
HEOPraHU4eCKNX  |KayecTBEHHBIC XUMHUYECKUE PEAKIINU, XapaKTePHbIE U1 00HAPYKEHUS HEOPTaHUYECKUX BEleCTB (KAaTHOHOB
KaTHOHOB U u annoHoB). CocTaBiieHHe ypaBHEHUN peakinii oOHapy»eHus: KaTuoHOB [—VI rpymnm u aHHOHOB, B T.4. B
dHUOHOB MOJIEKYJISIPHOM ¥ HOHHOU (popmax.

Peakuuu o6Hapy)eHUST HEOPTAHUYECKUX BEUIECTB B PEATBLHBIX 00BEKTaX OKPYKAIOLIEH CPeIbl.

JlaGopaTopHble 3aHATHS
Tema 7.2. OcHoBHOe coep:xaHue OK 01
OGHapyxenue IpakTHYecKue 3aHATHS OK 02
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OpPraHUYECKUX KauecTBeHHBIC XMMHUECKUE PEAKIIMH, XapaKTEePHbBIE Il OOHAPYKCHHSI OTACTBHBIX KIACCOB OPTraHMYECKUX
BEILIECTB COCIMHEHUI: (PCHOJIOB, ATbICTHIOB, KpaxMalia, yKCYCHOM KUCIOThI, aMUHOKHCIIOT U JIp. 9
OT/EIbHBIX Jlenarypaiiust OSIIKOB IPU HATPEBAHWH, [[BETHBIC PEAKIIMH OCIIKOB.
KJIACCOB C CocraBiieHHE Ka4eCTBEHHBIX PEAKIIMiA 0OHAPYKEHUSI OPTaHUYECKUX COCTMHEHUM OTICIbHBIX KIACCOB.
UCIIOJIL30BAHUEM  [JIaGopaTOpHbIE 3aHATHSA
KaueCTBEHHBIX
peakuui
IIpodeccuonaibHO-OpHEHTHUPOBAHHOE COJEeP:KaAHUeE (COAEePKAHUE MPUKJIATHOTO MOIYJIA) 42
Paspean 8. XuMus B ObITY M IPOM3BOACTBEHHOM 1eAATEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OCHOBHOE Colep/KaHue 6 OK 02
Xumus B ObITy B [IpaKkTHYeCKHE 3aHATHS 6 OK 04
HPOU3BOJCTBEHHOM | komornueckas 6€30MacHOCTb MOCIEACTBHH OBITOBOM 1 MPOU3BOJACTBEHHOM IESITEILHOCTH YEIOBEKA, 4 OK 07
ACATCIBHOCTH CBSI3aHHAA C TepepabOTKOM BEIECTB; MOMCK U aHATTU3 XUMUUYECKOU MH(POPMAITUU U3 Pa3TUIHBIX HCTOYHUKOB IIK*...
9CJI0BCKa (mayuyHas ¥ yueOHO-Hay4YHas TUTEpATypa, CPeACTBA MaccoBOM nHMopmaIuu, ceTh HTEpHET U npyrue).

Keiice (¢ yueTom Oyaymiet mpodecCHoHAIBHOM IeATEILHOCTH) Ha aHau3 HHGOPMAIIH O

MIPOU3BOJICTBEHHON ESATENILHOCTH YEJIOBEKa, CBA3aHHOM C MepepaboTKOM U MOTy4eHHEM BEUIECTB, a TAKXKE C

9KOJIOTMYECKOM 0€30MacHOCTHIO.

3ammuTa Keiica: [IpencraBnenne pe3yabTaToOB PEIICHUS KEWCOB (BBICTYIICHUE C TIPE3CHTAIIUCH ) 2
Pa3nen 9.1. MccienoBanue  XUMHYECKHI aHAIN3 00bEKTOB OHochepbl 36
Tema 9.1.1. OcHoBHOE coep:KaHue 8 OK 01
OcHoBBI JlaGopaTopHble 3aHATHS 2 IK 2.1., IIK
11abopaTopHON JlaGopaTtopnas pabota «OCHOBBI JJAOOPATOPHOU MPAKTUKH. 3.1, 1IK 3.2.
NPaKTHUKH B JlaboparopHas nmocyaa u XuMuueckue peaktubl. OCHOBHBIE JIabopaTopHble onepanun. JlabopatopHoe 2
IpoeCCHOHANBHEI | oGopyoBanue. TexHnka 6e30IacCHOCTH 1 IPaBHiIa paboThl (OBEICHNS) B 1a00PATOPHH.
X 1ab0paTopuaX  [[IpakTHyeckne 3aHATHS 6

BrinosiHeHuE TUMOBBIX PacYETOB MO0 TEMATUKE HKCIIEPUMEHTA (BBIXO/I IPOAYKTa peaKIuU, Macca HaBECKH, 6

00BbEeM pacTBOPUTEIS).
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OO0paboTKa JaHHBIX, AHAIN3 U OI[CHKA X JJOCTOBEPHOCTH (BBIYMCIICHHE CPETHETO 3HAUCHHS
OKCIICPUMCHTAJIbHBIX JaHHBIX, HOFpeIHHOCTI/I).

[IpencraBieHue pe3ylbTaTOB IKCIIEPUMEHTA B pa3IUIHON Gopme (Tadbiuna, rpaduk, 0T4eT, JOKIa,
IIpe3eHTaLMs).

Tema 9.1.2.
XUMHUYECKUN
aHaJIu3 MpoO BObI

OcHoBHOE CoacpiKaHue

TeopeTuquRoe oﬁyqelme

Knaccugukamus mpo0 BoJIbI IO BUAY U HA3HAUYEHUIO, UCXOAS U3 €€ XUMHUYECKOTO COCTaBa.
OpraHosienTHYECKHE CBOMCTBA (3amax, Mpo3pavyHOCThb, IBETHOCTh, MyTHOCTb) BOAbI. KUCIOTHOCTD 1
LIeJIOYHOCTh BOJIbL. pH cpenbl 1 MeTo bl ee onpeeneHus. JKecTKocTh BOAbI U METO/IbI €€ OIPEICIICHUS.
Cy1HOCTh METOJ]a TUTPOBAHUSL.

Bunel s)xecTkocTH BOJIBI (BpeMEHHas U ocTosiHHAS). JKeCTKOCTh BO/IbI KaK MIPUUMHA BBINAJCHUS 0CAAKOB WU
00pa3oBaHUs COJEOTIONKEHUH, UMEIOLINX MECTO B OBITY U Ha POU3BOJCTBE.

CocTaB coJeil, BBI3bIBAIOUINX KECTKOCTh BOIbl. XUMUYECKHE MPOIIECCHI, YCTPAHSIIOUINE KECTKOCTh BOJIBI.
VYpaBHEHHS] XUMUYECKHUX PEAKIINH, WIUTIOCTPUPYIOIINX MPOIECCH, MPOUCXOAAIINE PU YCTPAHEHUN
KECTKOCTH. Y CTpaHEHHE BPEMEHHOU HKECTKOCTU OBITOBBIMU U XUMUYECKUMU crioco0amu. CriocoObl
YCTpaHEHUs! TOCTOSHHOM JKE€CTKOCTH.

IIpakTHYeckue 3aHATHS

CriocoObI BRIpaKEHHST KOHIICHTPAIIUN PACTBOPOB: MAacCOBast JIOJISl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS
MOJISITbHASI KOHIIEHTpauu. Tutp pactBopa. Pemenne npakTko-opHeHTHPOBAHHBIX TEOPETHUECKUX 3aaHUI
Ha pacyeT KOHIICHTPAIIM 3arps3HSIONINX BEIIECTB U UX CPABHEHHE C TPEICITBHO JIOTYCTUMBIMU
kouneHTpammsamu (ITJIK).

JlabGopaTopHble 3aHATHS

HccnenoBanue XMMHYECKOTO COCTaBa MPooO BOJIBI.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaboparopHast pabota «OuncTKa BOJbI OT 3arpsi3HEHUI.

Hcnonbs3oBaHue METOI0B (PHIBTPOBAHUS U aJICOPOIUH [T OTICIICHHSI 3arpsi3HEHUI B HCCIIeyeMOid TIpooe
BOJbI. BEIO0Op METO1a OUMCTKH B 3aBUCUMOCTH OT BUa 3arps3HeHus. CpaBHeHHE Y3PPEKTUBHOCTH
Pa3TMYHBIX METOJIOB OYUCTKHU BOJIBI B PA3HBIX YCIOBUSIX (B Ja00paTOpuu, B TOMAIIHUX U MOJIEBHIX
YCIOBHUSX).

2. JIaGopatopHas pabota «Omnpenenenue pH BoJbl 1 €€ KHUCIOTHOCTI.

OK 01

OK 02

OK 07
MK 2.1., TIK
3.1, TIK 3.2.

28




Omnpenenenue pH cpeapl ¢ MOMOIIBIO YHUBEPCATHHOTO HHANKATOPA. VCcriob30BaHIe TUTPOBAHUS IS
omnpenenenus KuciotHoctu. Onpenenenue o01ei KUCIOTHOCTH BOIbI, pacdeT CBOOOIHOM KHCIOTHOCTH.
Omnpenenenue oOmel 1 cB060aHOM menoyHocTH. CocTaBIeHUE YpaBHEHUH peakIfii, MPOTEKAOIUX IPU
OTIpE/ICIEHNH KHCIOTHOCTH/ IEIOYHOCTH POO BOABI. Y CTAHOBJICHHE CIIOCOOOB MCIIOIH30BAHMS
HUCCIICAOBAHHBIX Hp06 BOJBI B ) KUBHCACATCIbHOCTH YCJIOBCKA, HA OCHOBC IMOJIYUCHHBIX JaHHBIX O COCTAaBEC.
3. JlaboparopHas pabora «OmpeaeneHue 5KeCTKOCTH BOJIbI U CTIOCOOBI €€ YCTPaHCHHSI.

Crioco0bI ycTpaHEeHHSI BCEX BUOB JKECTKOCTH B 3aBUCIMOCTH OT COCTaBa COJICH jkecTKOCTH. Pemenue
3KCHGpHMGHT3J'IBHOI71 3ala4ul Ha BBISIBJICHUC BpeMeHHOfI 7 TTIOCTOSTHHOM JKE€CTKOCTH BO/JBI. OIICHKa
BCPOATHOCTHU YCTPAHCHHUA BCEX BUAOB KCCTKOCTH B JOMAIIHUX YCIIOBHAX.

Tema 9.1.3.
XUMHUYIEeCKUMN
KOHTPOJIb Ka4eCTBa
MIPOIYKTOB
MMUTAHUS

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue

KauecTBeHHBIN XMMHUECKUN COCTaB MPOAYKTOB NMUTaHus. BemecTsa, dpanbcuduuupyronme npoayKThl
MATaHMS, U BEIIECTBA, 3arPA3HSAOIINE TPOAYKThI MUTaHUA. OnpeneneHue 3arpsAa3HsIonuX XUMAYECKUX
BEILIECTB B MPOAYKTAX MMUTAHHUSI, ONPECIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOJAYKTOB ITUTAHMUS.

IIpakTuyeckue 3aHATHS

Opranudeckre U HEOPraHMYECKHE BEIIECTBA, BXOIAIIUE B COCTAB MPOAYKTOB NHTaHus. Onpe/ieieHue
cocTaBa OJIFOJT HA COJICPYKaHUE MAKPO M MHKPOAJIEMEHTOB. M3ydueHne mpeiIoKEHHBIX TPero1aBaTeieM OFo T
Ha TIPeIMET XUMHUIESCKOTO COCTaBa, ONPE/ICIICHNE JI0JICH OT CYTOYHOM HOPMbI MAaKpO ¥ MHKPOJJIEMEHTOB B
YKa3aHHOM OJIro1e.

Pemenue npakTuKO-OpUCHTHPOBAHHBIX 3a/1a4 110 KyJUHAPHON TEMAaTHKE Pa3IUNYHBIX THIIOB.

JlabGopaTopHble 3aHATHS

HccnenoBanne XUMHYECKOTO COCTaBa MPOAYKTOB MTUTAHHUS.

JlaGopaTopHas paboTa Ha BEIOOD:

1. Jlaboparopuas padbora «OOHapyKeHHE HUTPATOB B MIPOIYKTAX MUTAHUSD.

HccnenoBanue MaTepualioB MOJYKOJIMUECTBEHHBIM METOIOM OIPEICIICHHS] HUTPATOB C UCIIOJIb30BaHHEM
nudeHnTaMuHa (KOPHEIUIOAbI OBOIICH, JINCThS U KOYEPBDKKA KaITyCThI, TUIOIbI (PPYKTOB). AHAIIU3 YPOBHS
3arpsi3HEeHUs] HUTpAaTaMH 110 UHTEHCUBHOCTH OKPAIIUBAHUSI IPOYKTOB PEAKIHH.

2. JJabopatopnas pabota «lccrnenoBanue NpoIyKTOB MUTAHUS HA HATUYHE YTIIEBOIOBY.

HccnenoBanue MOJIOYHBIX MMPOIYKTOB Ha HAMWUKE Kpaxmana. MccrienoBanue NpoIyKTOB Ha HATUYKE
TJTFOKO3BI.

OK 01

OK 02

OK 07
MK 2.1., TIK
3.1, TIK 3.2.
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Tema 9.1.4.
XUMUYECKHUH
aHaim3 mpoo
IIOYBEI

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

KHaCCI/I(bI/IKaHI/IH IMOYB IO BUAY U HA3HAYCHHIO, UCXO A U3 XUMHNYCCKOI'O COCTAaBa. I/II[eHTI/I(i)I/IKaLII/ISI HpOGBI
IIOYBEI 110 €€ XUMHUYCCKOMY COCTAaBYy, OIIMCAaHUC BO3MO>KHOCTEH e¢ IMPUMCHCHMUL.

TpeGoBanMs K KaueCTBY MOUYBBI PA3IUYHOTO HazHaueHMs. OnrcaHne 0COOEHHOCTEH HCIIOIb30BaHMs IIOYB B
3aBUCHUMOCTH OT THIIOB, CHOCOObI YIIYUIICHHUA Ka4€CTBA ITOYB B 3aBUCUMOCTHU OT HAa3HAYCHHA.

O6us1acTu UCTIOIBL30BAHMS OPraHUYECKUX YA0OpEHUH B 3aBUCMMOCTH OT KaueCTBEHHOTro coctaBa. Onucanue
OpPraHNu4YCCKUuX ynO6pCHPII>i N UX IPUMCHCHUC B 3aBUCUMOCTHU OT COCTaBa IMOYBbLI U €€ Pa3HOBUJIHOCTH.

HpaKTuquKue 3aHATUSA

O6nactu HazHayeHus (MPUMEHEHUS ) TIOUBBI, UCXOS U3 KAUECTBEHHOTO M KOJIMUYECTBEHHOTO COCTaBa.
AHanu3 HOpMaTUBHOM JOKYMEHTAIIUH.

Ponp HeopraHudecKkux BEMIECTB B KAU€CTBE MHUHEPATILHBIX YIOOPEHHM, YITYUIINTENICH MOYBHI.

CocraB MUHEPATTBHBIX YIOOPEHHI 1 MX IPUMEHEHNE B 3aBUCHUMOCTH OT COCTaBa IMOYBHI M €€ PA3HOBUIHOCTH.
B3anMocBs3b cocTaBa yioOpeHHi ¥ MX BIUSHUS Ha BET€TaTUBHBIC CBOMCTBA U TIJIOIOHOIICHHUE PACTEHUH.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMHYECKOTO COCTaBa MPOO MOYBHI.

JlabopaTopHast paboTa Ha BEIOOD:

|. JlaGoparopnas padota «OOHapy)eHHE HEOPTAHNYECKUX ITPUMECcE B MpooOax».

[TpurorosiieHre MPoOObI MOYBHI ISl UCCIICAOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPIaHUIECKUX
3arpsisHeHui. OOHapY)KEHUE XJIOPHI- U CYJIb(PaT-HOHOB B IpoOe mouBbl. COCTaBICHNE YPAaBHEHHI PEaKIIUA
oOHapyxeHus. CpaBHEHHUE IMOJIYYCHHBIX TIOKa3aTeseid ¢ HOPMaTUBHBIMU (CITPABOYHBIMH ) 3HAUYCHHSIMU.

2. JTaboparopHas padota «Omnpenenenue pH BOJHON BBITSHKKH ITOYBBI, €€ KUCJIOTHOCTH U IIEJTOYHOCTH Y.
HccnenoBanue BOAHBIX BBITSHKEK 00pa3I[0B TOTOBBIX TTOYBEHHBIX CMECEH (I Pa3HBIX THIIOB PACTCHUH ).
Omnpenenenve pH nmo4Bsl ¢ UCHOIB30BAaHHUEM UHIUKATOPOB. OIIEHKA TUIIOB MOYB B IPEICTABICHHBIX
o0pa3iax (CHIbHOKHCIIAs, KUCIast, CIIA00KUCIIas, HeUTpaIbHas, IEIOYHAs ).

OK 01

OK 02

OK 07
MK 2.1., TIK
3.1, TIK 3.2.

Tema 9.1.5.
HccnegoBanue
00BEKTOB
o6uocdepsl

OcHoOBHOE co/lep:KaHue

10

Teopernueckoe o0yuenune

Y4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00JIaCTH MccIe0BaHnus 00beKTOB 6uochepsl. O630p TeM yueOHO-
HCCIIEIOBATEIILCKUX MTPOEKTOB. AJITOPUTM BBITIOJIHEHUS TTpoekTa. OnpeieseHne mpoOeMbl UCCIICA0BaHUS.

Metoasl IIOMCKa, aHaJIu3a U O6pa6OTKI/I HH(bOpMaHHH O IIPOCKTC B PA3JIMIHBIX UCTOYHUKAX.

OK 01
OK 02
OK 04
OK 07
I[IK 2.1, IIK
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IIpakTnuyeckune 3aHATHS 4 3.1, TIK 3.2.
ObocHOBaHNE aKTyaJbHOCTH BBIOpAaHHOI TeMbl. BbisiBIeHHe mpoOiieMbl uccienoBanus. Beioop 00beKTOB U 2
MeTOJIOB HccinenoBanus. [loctanoBka neneit u 3aga4 uccnenoBanusd. OnpeneneHue MpoIyKTa UCCIIeJOBAHUS.
OmnpeneneHye 3TanoB U COCTABICHUE MIJIaHA UCCIICIOBAHUSL.
3ammra npoekra: IlpencraBieHue pe3yiabTaTOB BBINOJIHEHUS Y4eOHO-MCCIENIOBATEIBCKUX IPOEKTOB 2
(BBICTYyILIEHHUE C NTPE3EHTALUEH).
JlabopaTopHble 3aHATUSA 4
HccnenoBanue mpeaioKeHHOT0 00beKTa Ha KUCIOTHOCTD, IIEI0YHOCTh, XUMUYECKAN COCTaB (3arpsA3HUTENH,
Makpo- U MHUKpod3JeMeHThl). OOpaboTka pe3ynbTaToB HcciefoBaHusa. OIleHKa KadyecTBa HCCIIETyeMOro 4
00BEKTa, UCXOJIS M3 PE3yIbTATOB XUMHUECKOTO aHAITN3A.
IIpoMe:kyTouHast aTTeCTALMSA MO TUCHHUIIMHE (IK3aMeH) 24
Bcero 144
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3. YcJi0BUS peajin3alnuy NPorpaMmel 001eo0pa3oBaTe/ibHOM TUCHUIITHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHHI0

s peanuzanul IporpaMMbl AUCHUIIIMHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CJIeIyIOIINE CIIeHUaIbHbIE MOMEIICHUS: YUeOHbI KaOMHET XUMUU W/WIK y4yeOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue yuyeOHOro kaOmHera (HArJIsiAHbIE MOCOOUNA): HAOOPHI
IAPOCTEPKHEBBIX MOJIEJIEH MOJEKYJ, MOJEIN KPUCTAIIMYECKUX PEIIETOK,
KOJUICKIIUM TIPOCTBHIX MW CIIOXKHBIX BEIIECTB W/WUIU KOJUICKIIUUA TIOJIUMEPOB;
KOJUICKIIMS TOPHBIX TTOPOJ] 1 MUHEpasioB, Tabnuiia MenaeneeBa, yueOHbie (PUIbMBI,
1 poBbie 00pa3o0BaTEIbLHBIC PECYPCHI.

TexHuueckue cpeacTBa O00y4YeHHsl: KOMIIBIOTEp C  YCTpPOMCTBaMH
BOCIIPOM3BE/ICHUSI  3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C DKPAHOM,
MYJIBTUMEIUNHAS JOCKA, YKa3Ka-TPe3eHTEP sl IPE3CHTAIIHI.

Oob6opynoBanne jgadopaTopuu U padbo4ux MecT JJaOOPATOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JyMbl, TMPEIMETHBIC W
MOKPOBHBIE CTEKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GpuibTpoBaibHas Oymara,
IPOMBIBAJIKU, CTEKJISIHHBbIE MPOOUPKH, PE3UHOBBIE NPOOKH, (QoHapuku, HAOOP
PEaKTUBOB, CTEKJISTHHBIE MaJOYKH, IITATUBHI JUIsl MPOOUPOK; MEPHBIE IHJIUHIPHI,
BOPOHKH CTEKJISTHHbIE, BOPOHKHM JeiuTeNbHble HuiauHapuyeckue (50-100 wmun),
CTYNKHU C MECTHUKOM, ¢aphOopoBbIC YaIllKW, MUHIETHI, GHIBTPHI OyMaXKHbIC, BaTa,
MapJiisg, 4acoBbIE CTEKJA, DJEKTPOIUIUTKH, JAOOpPATOPHBIC INTATHBBI, CIIUPTOBHIC
TOPEJIKU, CITUYKHU, TPUOOP MJIsi TIOJIYyYEeHUsI Ta30B (MM MPOOUpPKaA € Ta300TBOIHOM
TpyOKO#l), AepKaTenw Mg NPOOHPOK, CKISIHKKA [IJIsi XpaHEHUsS pPEaKTHBOB,
pazaaTovHbIe TOTKH; XuMudeckue ctakanbl (50, 100 u 200 mn); mimaTeau; MTUHIIETHI;
TUTEJbHBIE UL, CEKYHIOMEPHI (TaliMepbl), MepHbIe TpoOupku (Ha 10—20 mu) u
MepHbIe KosObI (25, 50, 100 1 200 M), BoastHast 6aHs (MIIM TEPMOCTAT), CTEKIISTHHBIC
Majg04YKy; KOHWYecKre KoJobl s tutpoBaHus (50 m 100 mi); MHAMKATOpPHBIE
MOJIOCKU Juisi  omnpenenenuss pH ©  cranmapTHass WHAUMKATOpHAs —IIIKaja;
YHUBEpCANbHBIA HHANKATOP; nuneTku Ha 1, 10, 50 ma (wnm go3atopst Ha 1, S u 10
MJI), OIOpPETKH [Jis1 TUTpPOBaHUs, MeaunuHckue mmpuikl Ha 100-150 wmo,
nabopaToOpHBIC W/WIIN aHATUTHYECKUE BEChl, pH-MeTpbl, CymuabHbIN mKad, u 1ap.
nabopatopHoe 000pyI0BAHUE.

3.2. UuopmannoHHoe odecrevyeHne peaju3auu NporpaMmmbl

1. Jlns peanuzauuu mporpamMMbl OMOIHOTEUHBIH (OHI 00pa3oBaTeNbHOM
OpraHu3aluu JOJKEH UMETh MeYaTHbIE W/WIM 3JIEKTPOHHBIE 00pa3oBaTelibHbIE U
MH(QOpPMALIMOHHBIE  PECYpPChl, PEKOMEHJOBAaHHbIE [IJIi  HMCIOJIb30BAaHUS B

O6paBOBaTCJ'IBHOM mponecce, HE CTAapLIC IIATH JICT C MOMCHTA U3 aHHA.
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2. Pexomenayemsbie ne4YaTHbIC U3aHUS o peanuzanuu
o0meo0pa3oBaTeabHON  JUCHUMIUIMHBI  MPEACTaBI€Hbl B METOAMYECKHX
PEKOMEHIAIUAX 110 OPTaHU3aluN 00 yIeHUSI.

OcHOBHbIE NT€UaTHbIC U3AAHUS
Kypun A.A. Xumus 10-11 xnaccel: y4yeOHMK Juisi oOuieoOpa3zoBaTeIbHBIX
opranu3auuid. ba3zoBeiii ypoBenb./A.A. XKypun.-M.: Ilpocsemenue, 2019.-175¢.-
(Cdepnr).

JlonoHUTENbHBIE UCTOYHUKHU
Xumus: yueOHuk/A.B. babkos, T.W. bapabanoBa, B.A. Ilonkos-M.:I'DOTAP-
Menua, 2019.-
352c.-Pexum noctymna: http://www.studentlibrary.ru
MapteiHoBa.-2-¢ uza., ucn. U gom.-M.:¥Opaiit, 2019.-368c¢.-(IIpodeccuonanbuoe
obpasoBanue).- Pexxum goctymna: http:// www/biblio-online.ru

NHutepHeT-pecypcebl
1 hvsh.ru — Xypuan «Xumus B IIKOJE».
2 https://postnauka.ru/themes/chemistry — nexuuu o XMMHuK Ha caiite
[Tocthayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hayuno-nomynsipHbIii TPOEKT «DIEMEHTHI O0IBIION HaAYyKu» ((pu3nka, Xumus,
MaTeMaTHKa, acCTPOHOMMS, HAyKd O KU3HHM, Hayku o 3emiie). HoBoctu Haykw,
KHHUTU, HAYyYHO-TIOMYJISIPHBIE CTaThH, JIEKIIUHU, YHITUKIIONIETUH.
3 http://gotourl.ru/4783 (http://potential.org.ru/)  Caiir Hay4YHO-ITOMYJISIPHOIO
xypHana «llorenrmany». Xypnan uzngaéresa ¢ 2005 r., ¢
2011 r. — pazgen «Xumus». 4 http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4YHO-TIOMYJISIPHOTO KypHaia « XUMHs U )Ku3Hby. XKypHan uzgaéres ¢ 1965
5 http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITas 3JIEKTPOHHAS OMOIMOTEeKa XUMHYeCcKoro nmopraia «Chemnet», comep ut
ydeOHble M MHGOPMAIMOHHBIE MaTepHaIbl JJIsI MKOJLHUKOB M yuuTeneil. B Helt
MOXHO HAWTH y4eOHHUKH TIO0 OOIIeld W HEOPraHMYEeCKOW XWMHH, OpPraHUYECKOM
XUMHH, MYJbTUMEIWaMaTepUaibl, a TakKKe 3aJaud XUMUYECKUX OJIMMITHAJ C
PEIICHHUSIMY, 33]1a4l BCTYIUTEIbHBIX YK3aMEHOB /11 A0UTYPUEHTOB.
6 http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) NudopmarmonHbie
Marepuaibl 00 onumnuagax: MOCKOBCKOM ropojckoil, Bcepoccuiickoi,
Menpneneesckor, MexayHapognou. IlpuBeneHsl 3amaum  TEOPETUYECKUX W
HKCIIEPUMEHTATBHBIX TYPOB, TOJIPOOHBIE pEIIeHHs, CHUCKA u (ororpadun
noOeauTeneil.
7 http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cuctema trucTaHIIHIOHHOTO
oOydeHwsl, HAIIPABJICHHAs B TIEPBYIO OYEPE/b HA TOJTOTOBKY K OJIMMITHAJaM BCEX
YpPOBHEH — OT WIKOJBHBIX A0 MexayHapoaHoi. CalT COIEPKUT OrPOMHOE
KOJIMYECTBO 3a/a4, CTPYNIUPOBAHHBIX KaK MO T€MaM, TaK U 1o ojauMmnuaaam. llo
BCEM OCHOBHBIM pa3zjenaM XUMHHM TpPUBEAEH TEOPETHUUECKUW  MaTepual u
pa3o0paHbl pellieHHs] TUITOBBIX 3a/a4.
8 http://gotourl.ru/4789 (http://www.nanometer.ru/) IToprtain o HAHOTEXHOJIOTHUSIM.
OcHoOBHasi 1elb — pa3BUTHE O00pa3oBaHUsi B 00JACTU HAHOTEXHOJOTUM U
MOATOTOBKA K UHTEPHET-OJUMITHA/IE TI0 HAHOTEXHOIOTUSIM.
9 http://gotourl.ru/4790 (http://webelements.com/)
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Hanéxnas cnpaBounas uHdopMaiusi 0 XMMHUUECKUX 3JIEMEHTaX U UX CBOMCTBAX
(Ha aHTJIMICKOM SI3BIKE).

10 http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3bIaHbIN caiiT 0
CBOMCTBaX XUMUYECKUX HJIEMEHTOB.

11 http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckwuii caidt
OHJIaliH-00pa30BaHUsl, COAEPKUT MHOTO UHTEPECHBIX 00pPa30BaTEIbHBIX KYPCOB U
BUJICOJIEKIIMM JIJISl IKOJIBHUKOB, CTYJEHTOB U yuuTeneil. EcTh HeCKOJIbKO KypCcoB
0 XMMUH.

12 http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service
— caMblil aBTOPUTETHBII B MUpE XUMUU HH(POPMALIMOHHBIA UHTEPHET-PECYPC
(caliT TUTaTHBIN).

13 http://www.organic-chemistry.org/ IlopTan mo opraHMYECKOW XUMHUHU Ha
AHTJIMHACKOM S3BIKE.

14 http://www.xumuk.ru CaiT 0 XMMHUU: KITACCUYECKUE YICOHUKH, CITPABOYHUKH,
SHIUKJIONEIUU, TOUCK OPraHUYECKUX U HEOPTaHMUYECKUX PeaKlUid, COCTABICHUE
YPaBHEHUN PEAKLIUM.

15 http://orgchemlab.com/ Caiit, mOoCBAMEHHBIN PaKTHYECKOH paboTe B
nabopaTopuu

4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUS 0011e00pa3oBaTeIbLHOM
AUCIHUNTHHBI

KoHTponb 1 olieHKa pe3ysIbTaToB 00yUeHHUs OCYIIECTBIIAETCS IPErnoaBaTeiemM
B IpoIlecCe TMPOBEACHMUS MPAKTUYECKUX 3aHITHH U Ja0OpaTOPHBIX padoT,
TECTUPOBAHMUSI, & TAK)KE BBIMOJHEHUS O0YYArONIMMUCS UHIUBUIYATbHBIX 3aaHUM,
IPOEKTOB, HcclieoBaHU. Pe3ynbTaThl 00y4eHHUsT ONPENENIOT, YTO 00yJaroIIuecs
JOJKHBI 3HATh, MOHMMAThb W JEMOHCTPUPOBATH IO 3aBEPIICHUH H3yUYCHUS
JTUCITUTUTHHBI.

Jnst hbopMHupoOBaHUs, KOHTPOJIA M OIICHKU PEe3yJIbTaTOB OCBOCHHS Y4eOHOMH
JTUCITUTUTMHBI UCTIOJIB3YETCSI CHCTEMA OLIEHOYHBIX MEPONPUSATHH, TIPEICTABISIOMIAS
co00i KOMIUJIEKC Y4YeOHBIX MEpONPHUSITUH, COIVIACOBAHHBIX C pe3yJbTaTaMH
oOydenus u chopmynupoBarHbix ¢ yaetoM OI'OC COO (mpeaMeTHbIE pe3yabTaThI
no aucuumuue) u GIroC CIIO.

Moayas / Pazgen

Ne
/ Tema

PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK

| |OcHoBHOli MOTyIB

1 [Pa3gen 1. ®opmyaupoBaTth 0a30BbIe
OcHOBBI NOHSATHSA U 3aKOHbI XUMHH
CTPOeHUus
BelllecTBa
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema

1.1 |Crpoenue aromoB |CoCTaBIATh XUMUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHYECKUX (bopMyIbI COeMHEHUH B XMUMHUYECKUX 3JIEMEHTOB U
JJIEMEHTOB U COOTBETCTBUU CO CTENEHbIO |[IPUPOAA XUMHUUECKON CBSAZM.
pupoJa OKHCIICHUS XUMUYECKUX 2. 3ajaum Ha COCTABJIEHUE
XUMHYECKON 3JIEMEHTOB, UCXO/IS U3 XUMHAYECKHX POPMYIT
CBSI3U BaJIECHTHOCTH U JIBYXaTOMHBIX COE€AMHEHUN

ANIEKTPOOTPHUIIATEIBHOCTH | (OKCHJIOB, CYIb(UIOB,
TUAPUIOB U T.IL.).

1.2 |Ilepmomnueckuii | XapakTepu30BaTh [TpakTuko-opuentupoBanubie |[OK 01
3aKOH M TAaOMUIA |XMMHUYECKHE DJIEMEHTHI B |TEOpEeTUUYECKUE 3aJaHHsl Ha OK 02
J.1. MenpaeneeBa |[COOTBETCTBUU C UX XapaKTEPU3aLHUI0 XUMHYECKUX

MOJIO)KEHUEM B areMeHTOoB: «MeTainueckue /
MEePUOIUYECKON CUCTEME  |HEMETaJUInYeCKUe CBOMCTRA,
XMUMHUYECKUX 3JIEMEHTOB 3JEKTPOOTPULIATENLHOCTD U
J.1. MennaeneeBa CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
MIOJIOKEHUEM B TIEPUOJUUECKON
CHCTEME XUMHUYECKUX
snemenToB .M. MenneneeBay.
2 |Pa3nen 2. CocraBasaTth ypaBHeHus1 u | KoHTpoabHasi padora
XHMHYeCKHe cXeMbl XUMHYECKHX «CTpoeHHe BellecTBa U
peaxkuuu peakuuii XHMHUYeCKHe peakuun»
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHbIC MEPONIPUATHS

OK

Tumrsl
XUMHUYECKHUX
peakuui

CocraBiaTh peakuuu
COCJIMHEHUS, pa3JIoKeHus,
oOMeHa, 3aMeIICHUS,
OKHCITUTEIHHO-
BOCCTaHOBHTEIIbHBIC
PEaKLUK U PEeaKIHH
KOMIUICKCOOOpa3oBaHus (Ha
npumepe
THPOKCOKOMIUIEKCOB
QIIOMHUHUS U IMHKA) C
y4acTHEM HEOPraHUIEeCKUX
BEIIECTB

1. 3amaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:

— COEJIMHEHUS, 3aMEeILEeHuS,
pasnokeHus, oOMeHa U peaxkiuil
C y4acTHEM KOMILJIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUAPOKCOKOMILIIEKCOB
AIIOMHUHUS U LIUHKA);

— OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
HCII0JIb30BAaHUEM METOJIa
AJIEKTPOHHOTO OarnaHca;

— C y4acTUEM KOMIUIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AITIOMUHHUS).

2. 3ajaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKIuy COeTMHEHHSI; MacCOBOM
WM 00bEMHOM JT0JIM BbIXO/1a
MPOJYKTA PEaKIMi COECTUHEHUS
OT TEOPETUUYECKH BO3MOXKHOTIO;
00BEMHBIX OTHOILIEHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJYKTOB PEaKIUU;
Macchl (00BEM, KOJTMYECTBO
BELIECTBA) MTPOYKTa PEAKIIHIH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEIeTICHHON
MAacCOBOU J0JIei paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2

DIEKTPOTUTHIECK
asi IUCCOLIMAIUI U
HOHHBII 00MEH

CocTaBisTh ypaBHEHUS
XUMHYECKUX PeaKIuu
MOHHOTO 0OMeHa ¢
y4aCTHEM HEOPTraHUYECKUX
BEIIIECTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peakuuii C yauacTueM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJIEH,
MOHHBIX peakUuid TUApOIN3a
COJIEH, YCTAHOBJIEHUE
M3MEHEHUS KUCIIOTHOCTH CPEJIbL.
2. JIabopatopHas paboTa
«Peakuuu rugponauzay.

OK 01
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema
3 |Pa3gen 3. HccnenoBats ctpoenne 1 |Konrpoabnas paéora
Crpoenne u CBONCTBA «CBOHCTBa HEOPraHMYECKHUX
CBOlicTBa HEOPraHUYeCKHUX BelleCTB |BelleCTB)»
HEOPraHU4eCcKHX
BellleCTB

3.1 |Knaccudukanus, |Knaccuduumposars 1. Tect «Homenkiatypa u OK 01
HOMEHKJIaTypa U |HEOPraHWYECKUE BEIIECTBA |HAa3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBUH C UX BEIIECTB UCXOJI U3 UX
HEOPraHUYECKHX |CTPOCHHEM XUMUYECKON (HOPMYITBI UITH
BEIIECTB COCTaBJICHUE XUMHUYECKOM

(bopMyITBl UCXOS U3 Ha3BaAHUS
BEILIECTBA 110 MEXAYHAPOHOU
WU TPUBHUAIBHOU
HOMEHKJIaType».

2. 3ajauu Ha pacyeT MacCOBOM
7o) (MacChl) XHMHYECKOTO
3JIeMeHTa (COeTUHEHHUS]) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3agaHus Mo
KJaccu(ukanum, HOMEHKIIaType
U XUMUYECKUM (popmynam
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

4. [lpakTyeckue 3aJlaHus Ha
ompeieNieHne XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBSI3U Y TUTIA KPUCTAIUITMUECKOU
PEIICTKHY.

3.2 |®usuko- VYcranaBiauBaTh 1. Tect «OcobeHHOCTH OK 01
XUMHUYECKHE 3aBUCUMOCTD (DU3UKO- XHUMHYECKHUX CBOMCTB okcuaoB, |OK 02
CBOICTBa XUMHYECKUX CBOMCTB KHCJIOT, OCHOBaHUI,

HEOPraHMYECKHX |HEOPraHWYECKUX BEHIECTB |aM(OTEPHBIX THIAPOKCHUIOB U
BEIIECTB OT CTPOEHUSI AaTOMOB U COJIIC.

MOJICKYJI, 4 TaKKC THUIIA
KpHCTaHHquCKOﬁ peHICTKU

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakluii ¢ ydacTHEeM IPOCThIX U
CJIOKHBIX HEOPTaHMYECKUX
BEIIIECTB: OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHH U
aM(pOTEPHBIX THIPOKCHJIOB,
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema

HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOLUX UX CBOMCTBA
U CHIOCOOBI TIOJTyYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHUs Ha
CBOWCTBA U ITOJYy4ECHHUE
HEOPraHMYECKUX BEILECTB.
4. JTabopatopHas pabota
«CBoiicTBa METAJJIOB U
HEMETAJIJIOBY.

3.3 |[IpomusBojacTBO Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3a/1aHus IO COCTABJICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B | XUMUYECKUX PEAKIIHI C
3Ha4YEHHE U OBITOBOM U y4aCTUEM HEOPTraHUYECKUX
MIPUMEHEHNE B MIPOU3BO/ICTBEHHOM BELIECTB, UCIIOJIb3YEMBIX ISl UX
OBITY U Ha NeSITeIbHOCTH YeJIOBEKa UX |HAEHTU(UKALNUU U
MIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJIEHHBIX CITOCOOOB

CBOWCTBAMM MIOJIyYEHHUS.

4 |Pa3nen 4. HccaenoBars ctpoenue u |KonrpoJsabHas padora
Crpoenne n cBoiicTBa opranuyeckux |«CTpoeHue u cBoiicTBa
cBOJicTBA BellecTB OPraHU4YecKHUX BellecTB)
OPraHMYecKuX
BellleCTB

4.1 |Knaccudukanus, |Knaccudunmposarthb 1. 3aga"us Ha cOCTaBJIECHUE OK 01
CTPOEHHUE U OpraHMYeCcKUe BEIeCTBa B |HA3BaHUI OpraHUYeCKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEMHEHUH 110 TPUBHAIBLHON
OpraHU4eCcKuX CTPOEHHUEM WIN MEXIyHapOIHOU
BELIECTB CHUCTEMaTHUYECKOU

HOMEHKJIaType.

2. 3agaHus Ha COCTABJICHUE
HOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (popmyt
OpPraHUYECKUX BEIIECTB
OTZEIbHBIX KJIACCOB.

3. 3amauu Ha onpeeneHue
npocTeiniel GopmMyIbl
OpraHUYeCKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOIO COCTaBa
(B %).
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema

4.2 |CaoiicTBa YcranaBnuBarthb 1. 3anaHus Ha cocTaBieHUE OK 01
OpPraHUYEeCKUX 3aBHCUMOCTH (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COCIMHEHUN XUMHUYECKUX CBOMCTB peaKkuuil ¢ yqacTuemM

OpraHUYECKUX BEILECTB OT |OPraHUYEeCKUX BEUIECTB Ha

CTPOEHUS MOJIEKYI OCHOBAaHUU UX COCTaBa U
CTPOEHHUS.
2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKkuuil, HILTIOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHHU3MOB MPOTEKaAHUS
JTAHHBIX PeaKkUui U
T€HETHYECKOMW CBSI3U
OpraHNYeCKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTHnle 3a/1a4H 110
YPaBHEHUSIM PEAKINM C
y4acTUEM OpraHUYeCKUX
BELIECTB.
4. JTabopatopHas pabota
«ITonyyenue sTrIIeHA U
M3y4YEHHE €r0 CBOMCTBY.

4.3 |Opranuyeckue O6ocHoBwIBaTh 3HaueHue U |[Ipaktuko-opuentupoBannsie |OK 01
BEIIECTBA B NPUMEHEHHUE OPTraHUYECKUX |3a/1aHus [0 COCTaBJICHUIO OK 02
KU3HEJESATENILHOC |BEILIECTB B OBITOBOM U XUMHYECKUX PeaKluii ¢
TH YeJIOBEKa. IPOU3BOJICTBEHHOU y4acTUEM OpPraHUYECKUX
[Ipou3BOCTBO U |AEATENLHOCTH YEJIOBEKA UX |BEIIECTB, UCIOJIB3YEMbIX JUISI KX
MIPUMEHEHHE (U3UKO-XMMUYECKUMHU uaeHTU(GUKaAIK B OBITY U
OpPraHUYECKUX CBOMCTBaMH MPOMBIIIJICHHOCTH.

BEIIIECTB B
MIPOMBIIITIEHHOCTH

5 [Pa3nmen S. HUccaenoBats paBHoBecue |KonrpoJsbHnas padora
KuneTnveckne H (M CKOPOCTh XUMHYECKHX |«CKOPOCTh XMMHU4YECKOH
TEePMOJAMHAMMYEC |peaKIuH peaKuuu ¥ XHMHU4YeCcKoe
KHe pPaBHOBeCHE»
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHUYECKHX
peakumi

5.1 |Kunernueckue UccnenoBaTh BusiHUE 1. JlaboparopHasi paboTa Ha OK 01
3aKOHOMEPHOCTU |KOHLIEHTpaLUU BBIOOD: OK 02
IIPOTEKAHUS pearupyouux BeIecTB U
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema

XUMHYECKHUX TEMIIEPATYPBI Ha CKOPOCTh |— «OnpeaeneHue 3aBUCUMOCTH

peakuuit XUMUYECKUX PEAKLUN CKOPOCTH PEAKLUH OT
KOHIEHTPALUU Pearupyromux
BELIECTBY;
— «OrnpenieneHye 3aBUCUMOCTH
CKOPOCTH PEaKIUU OT
TEMIIEPATYPHI».
2. IIpakTuKO-OpHUEHTUPOBAHHbIE
TEOPETUYECKHE 3a1aHUs Ha
aHaiau3 (paxTopoB, BIUSIOMINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKOW PEaKIUH.

5.2 |Tepmomuunamudec |MccnemnoBars BIUSHUE 1. 3amaum Ha pacuersl TermoBbx |OK 01
Kue W3MEHEeHHUsI KOHLEeHTpauun |3¢ddexToB xumuyeckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLUU CPEJIbl U | ONPEIEICHNE TUIla peakluu
MPOTEKAHUS TEeMIIepaTyphl Ha cMeIrieHue |(TIo TeTIoBoMY 3D (EeKTy: IK30-
XUMHYECKUX XMMHUYECKOTO PABHOBECUS |M SHIOTEPMHUECKHUE).
peakuuil. 2. IIpakTMKO-OpUEHTUPOBAHHBIE
PaBHOBecHE 3aJaHus Ha IPUMECHCHHE
XUMHUYECKUX npunnuna Jle [larense aist
peakuui HaXO0XKICHUS HAIIPABJICHUS

CMEIIICHHS] PaBHOBECHS
XMMHMYECKON PEAKLIM U aHAJIN3
(baxkTOpOB, BIUAIOUINX HA
CMEILIEHHE XUMHUYECKOTO
paBHOBECHS.
3. JITaboparopnas padota
«M3yueHue BIUSAHMS Pa3IMYHbIX
(bakTOpOB Ha CMELIEHUE
XMMHYECKOTO PaBHOBECHSD.
6 |Pa3mex 6. HccaenoBats aucnepcusnie | KonrpoasHas padora no reme
JucnepcHbie CHCTEMBI «/lucnepcHbie cHCTEMbD)
CHCTEeMBI

6.1 |ducnepcHble Pasnuuars ucTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02
(baxTopsl UX pacTBOpBI U 2. I[IpakTuKO-OpUEHTHPOBAHHbIE
YCTOMYMBOCTH rpy0OIMCTIEpCHBIE CUCTEMBI | pacUeTHBIE 3aJaHHs Ha

Ha OCHOBC XMMHYCCKOI'O
OKCIICPUMCHTA

JAUCTICPCHBIC CUCTEMBI,
HCIIOJIb3YEMBIC B OBITOBOI U
HpOI/ISBOI[CTBeHHOﬁ
ACATCIIBHOCTH YCJIOBCKA.
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema
6.2 |HUccnenoBanue HccnenoBath GpusmnKo- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XUMHYECKUE CBOMCTBA BBIOOD):
JMCTICPCHBIX pa3IMYHBIX BUJIOB — IIpuroToBieHne pacTBOPOB;
CUCTEM JMCIIEPCHBIX CUCTEM — WccnenoBanue 1ucnepcHbIX
CHUCTEM.
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KayecTBeHHbIe |OpraHu4YecKHX U
peakuuu HEeOpraHu4ecKUX BellecTB
o0Hapy:KeHus! € UCNO0JIb30BaHUEM
OPraHUYecKUX U |KaYeCTBEHHBIX peaKIuii
HEOpraHu4ecKux
BellecTB
7.1 |{OGHapyxeHue HccnenoBath 1. JJaboparopnas pabota (Ha OK 01
HEOPraHWYECKNX |KaYeCTBEHHBIC PEaKLINU BBIOOD):
KaTHOHOB H HEOPraHWYECKUX BEIIECTB |— AHAINTHYECKUE PEAKIHH
AQHHUOHOB kaTuoHOB [-VI rpynm;
— AHanuTHYecKHe peakiuuu
AQHUOHOB.
2. IlpakTnyeckue 3aJjaHus Ha
COCTaBJICHUE YPaBHEHUI
peakiuii oOHAPYKEHUS
katnoHoB [-VI rpynm u
AQHUOHOB, B T.4. B MOJIEKYJISIPHOM
Y MOHHOM (opMax.
7.2 |OGHapyxeHHue HccnenoBath 1. JJaboparopnast pabota (Ha OK 01
OpraHUYECKUX KayeCTBEHHbBIC PEAKIINH BBIOOD):
BEIIECTB OpraHMYECKUX coeAuHeHuil |— KadyecTBeHHbIE peakiuy Ha
OTJIEbHBIX OT/IETbHBIX KJIACCOB OT/IeJIbHbIE KIacChl
KJIACCOB C OpraHNYeCKUX BEIIECTB;
HCIOJIb30BaHUEM — KavectBennblit ananus
KaueCTBEHHBIX OpPraHUYECKUX COCAMHEHUN O
peakuuit (GyHKIMOHATIBHBIM TPYIIIIaM.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBIJIEHNE KaU€CTBEHHBIX
peaxiuii OOHapyKEeHUS
OpPraHUYECKUX COCTUHEHHI.
Il |[Ipukaagnoii Mmoayab
8 (Pa3pmex 8. OuenuBath nocjeacTBust |3amura Keiica (¢ y4eTom
Xumus B ObITY U |OBITOBOI H Oyayueil npogeccuoHaIbHON
NPOU3BOJACTBEHH |NPOU3BOACTBEHHOM AesATeIbHOCTH)

OH JeATEJLHOCTH
YeJI0BeKa

JACATECIbHOCTH Y€/JI0OBECKA C

MO3MIINN DKOJIOTHIEeCKOH
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Monyas / Pasnen

Ne PesynbTaT 00yuenus OueHo4YHbIC MEPONIPUATHS OK
/ Tema
0e3onmacHoOCTH
Xumus B ObiTy 1 |OnienuBats nocnencteus | Keiic (¢ yaerom Oynymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npo¢eCcCuOHAIBHOU OK 02
U IeATEeNbHOCTH  |IIPOU3BOACTBEHHOMU JESITEIbHOCTH) OK 04
YeJI0BEKa JIESATEIIbHOCTH 4eJIoBeKa ¢ | Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULAN 3KOJIOTMYECKOMN 1. IToTennenue knumara u
0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JHA OKeaHa.
2. byaymue marepuaisl s
aBHa-, MallIUHO- U
pruOOPOCTPOCHHUSL.
3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MpPEnapaTos.
9.1 |Pa3nen 9.1. HNurepnperupoBarth 3amuTa yyeoHo-
HccnenoBanue u |XuMuuyeckue npouecchbl 1 |MCCI€I0BATE]IbCKOI0 MPOeKTa
XUMHYECKH siBJIeHUus B Ouocepe (¢ yueroM Oyayuueit
aHaJn3 00bEeKTOB npogdeccuoHAIbLHOM
ouocdepbl JAesiTeJIbHOCTH)
9.1.1|OcHoBBI BoeimonnsaTe nosneii uka | 1. JlaGoparopras padota OK 01
nabopaTtopHoit 9KCIEPUMEHTAJIbLHOTO «OcHOBBI J1abopaTopHOH
MIPaKTUKHU B UCCIICJIOBAHMUS C MPAKTHKN.
npodeccuoHallbH |COOIOICHHEM MPaBUII 2. TunoBble pacyeTsl O

bIX JTA0OPaTOPUAX

0e3omacHOTO OOpaIIeHus ¢
BEIIECTBAMH U
1a00paTOPHBIM
00opynoBaHUEM

TEMAaTHKE YKCIIEPUMEHTA.

3. 3amauu Ha BLIYUCIICHUE
CPEHEro 3HaYCHUS
AKCIIEPUMEHTAJIbHBIX JIAHHBIX,
MOTPEITHOCTH.

4. IlpencraBneHue pe3ynbTaToB
AKCIIEPUMEHTA B PA3IMYHON
dopme (Tabnuua, rpaduk,
OTYET, IOKJIAJl, IPe3eHTalus).
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHbIC MEPONIPUATHS

OK

9.12

XUMUYECKUI
aHaIu3 IpoO BOJIBI

WccnenoBars XuMuaeckuu
COCTaB MPOO BOJIBI

1. Tect «CBoOiicTBa U COCTaB
BOJBI.

2. 3aganne « XUMHUYECKUI
COCTaB BOJbI, THII BOJBI ¥
CIOCOOBI €€ MPUMEHEHUS (C
WCIIO0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IJaHUS Ha
COCTaB BOJBI U CIIOCOOBI
BBIpXCHUST KOHIIEHTPAII 1
nepecyeT KOHIEHTpalui (¢
WCII0JIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTabopatopHas paboTa Ha
BBIOOD:

— OuncTKa BOJBI OT
3arps3HEHU;

— Onpenenenne pH BoabI 1 ee
KHCJIOTHOCTH;

— Omnpenenenne KEeCTKOCTH
BOJIBI M CITIOCOOKI €€
YCTpaHCHHS.

OK 01
OK 02
OK 07

9.1.3

XUMHUYECKUH
KOHTPOJIb
KayecTBa
MIPOJTYKTOB
MMUTAHHUSA

Hccnenosats XuMHUUECKUN
COCTaB MIPOIYKTOB MTUTAHUS

1. Tect «Oprannyeckue u
HEOpraHUYEeCKue BElIecTBa,
BXO/JISIIIME B COCTaB MPOJAYKTOB
MUTaAHUS.

2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3aJjaHus TI0 KyJIMHAPHOM
TEeMaTHKe.

3. JlJaboparopHas pabora (Ha
BBIOOD):

— O0OHapy»)eHue HUTPATOB B
MPOJIYKTAX MUTAHUS,

— HccnenoBanue NpoIyKToB
MUTaHUS HAa HaJIMYKE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJIM4YUe YTIEBOI0B
(kpaxmail, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHanu3 mpoo
MOUYBEI

HccnenoBaTh XuMUUECKUI
cocTaB Mpo0 MOYBHI

1. Tect mo TeMe « XUMHUYECKUIH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YIOOPEHUI».

2. 3aganne «B3anmMocBs3b

OK 01
OK 02
OK 07
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHbIC MEPONIPUATHS

OK

COCTaBa MOYBKI, TUII ITOYBHI U €€
Ha3HAYCHUS.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OGHapyxeHue
HEOPraHWYECKHUX IIPUMECEN B
po0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCJIIOTHOCTH U IIEJTOYHOCTH.

9.15

Uccnenosanne
00BEKTOB
o6uochepsl

HccnenoBaTh XUMUYECKUI
cocTaB 00bEKTOB Orochepsl
Ha IIpuMepe POayKTOB
IUTaHMsA, BOAbI U ITOYBbI

Y4ueOHO-1CClIe[0BATENLCKUM
IPOEKT B 00J1aCTH
HACCIIENOBAHUA OOBEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI TPOEKTOB:
1. UccnenoBaHmne cocTaBa
MHHEPaIbHOMN BOJBI U
PEKOMEHIAIIUH TI0 €€
HCITOJIb30BaHHIO.

2. UccnenoBaunue
pa3pylaroIIero 1eCcTBUs
MIPUPOJIHON BOJBI HA
CTPOUTEIbHBIC MATEPHUAIIBI.
3. CocTaBiieHHE TPOCKTA
IIBETHUKA/0TOpO/1a/cajia B
3aBHCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TTOYB.
4. CocTaBieHHUE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEENI0) B 3aBUCUMOCTH
OT COJIEp)KaHUsI XUMHUECKUX
MAaKpO U MUKPO3JIEMEHTOB B
MPOJYKTax MUTAHUSI.

5. UccnenoBaHue KauecTBa
MMUTHLEBOM BOJIBI.

6. UccnenoBanue npod
BOJIOTIPOBOJAHON BOJIbI HA
MpeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI
B CEIbCKOXO03SIMCTBEHHOMN
JIeSITEIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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