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1. O61masi xapakTepucTUKa pado4yeil mporpaMMbl 0011e00pa3oBaTEIbLHOI
aucuumiauabl O1.12 Xumusa

1.1. MecTo AucuMILUINHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CI1O:

Oo6meo6pazoBarenbHas aucuuiuinHa OJ[.12 Xumus sBasercss 00s3aTelbHON YacThiO
o0uieo06pa3oBaTeabHOro HuKIa o0pa3zoBaTesbHOM nporpammsl B cootBeTcTBUU ¢ PI'OC CIIO no
crenanbHOCTH 31.02.06 CTroOMaTonorus npoguiIaKTHIecKas.

1.2. Heau 1 miianHupyemMblie pe3yabTAaThl 0CBOCHUS IMCIUILINHbI:

1.2.1 lleau AUCUUIIMHBI

DOopMUPOBAHHUE y CTYAECHTOB XMMUYECKON COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MHUpA
KAaK OCHOBBI IIPUHSTHS PELICHUN B KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTYallUsAX, OTBETCTBEHHOI'O
MOBEJICHUS B IPUPOTHOM CpEE.

3ajaun JUCUUILINHBI:

1) chopMUPOBaTh MOHUMAHHE 3aKOHOMEPHOCTEH IPOTEKAHUS XUMHUYECKHX IPOIECCOB U
ABICHUM B OKpYXarolled cpeae, LEIOCTHOM HaydyHOM KapTHHbI MHpa, B3aHUMOCBS3M U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI TMPOBOJIUTH pacyeThl MO XUMHYECKMM (opMmyiaaM H YypaBHEHUSIM
XUMUYECKUX  pEeaklMii, IUIAaHUPOBAaTh W  HHTEPHPETHPOBATH  PE3YyIbTAaThl  XUMHYECKHUX
3KCHEPUMEHTOB,

3) chOpMHUPOBATh HABBIKH IMPOBEICHUS XUMHYCCKHX IKCIEPUMEHTAIBHBIX UCCIICIOBAHUNA C
coOnrofeHreM mpaBuil — Oe30macHoOro oOpamieHuss C  BelecTBaMH U JaOOpPaTOpHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAIU3HPOBATh, OIEHUBATh, IPOBEPATh HA JOCTOBEPHOCTh U 000OIIATH
WH(OpMAIIHI0O XUMUUYECKOTO XapaKkTepa U3 pa3InyHbIX HCTOUYHUKOB;

5) chopMUpOBaTh YMEHHS TPOTHO3UPOBATH MOCIEICTBUS CBOEH ACSITENFHOCTH U XUMHUYECKHUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh MOHMMAHWE 3HAYMMOCTH JTOCTIKEHUN XUMUYECKOW HAYKH U TEXHOJIOTUH
JUTSL pa3BUTHSI COLMATILHOM M MPOU3BOJICTBEHHOMU cep.



1.2.2 Ilnanupyemble pe3yabTaThl 0CBOCHUSI 0011e00pa3oBaTebHOM JMcHUILIHHBI B cooTBeTcTBMH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

Koa n HanMeHoBaHue

Ilnanupyemble pe3yabTaThl OCBOCHUSI AMCHANIMHBI

TOTOBHOCTH K aKTI/IBHOﬁ ACATCIIBHOCTHU TGXHOHOFH‘ICCKOI;'I nu
COIIMAILHOMN HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,
HJ'IaHI/IpOBaTI) nu CaMOCTOATCIIBHO BBIITIOJIHATH TaKYIO
JICSITCIILHOCTD;

WHTEpPEC K pa3Iu4yHbiM chepaMm TpodhecCHOHATLHOMN
JIeSITEIbHOCTH,
OBaageHue yYHHUBEPCAJbHBIMH Y4€OHBHIMH TMO3HABATEJbLHBIMH
JeiicTBUSIMHU:
a) 0a30Bble JJOrHYEeCKHe JeliCTBUA.

CaMOCTOATENIFHO  (OPMYIIUPOBATH U

npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

AKTYaJIU3HUPOBATH

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIIM OCHOBAHUS
JUTSI CpaBHEHUS, KIIacCU(PUKAIINN U 0000IIEHHUS;

ONpeAeISITh LEIH JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl M
KPUTEPHUH UX JOCTHIKCHUS,

BBISBIIATH  3aKOHOMEPHOCTH H  TIPOTUBOPEYHS B
paccMaTprUBaeMbIX SIBICHUSX;

BHOCUTh KOPPEKTHUBBHI B
COOTBETCTBHE PE3YJIbTATOB

TMOCHEICTBUIN ICITCILHOCTH;

ACATCIBbHOCTD, OII€CHMBATH

ociIsaMm, OIICHMBAThH PUCKHU

¢opmupyembix 06
N ne HCIMIUTMHAPHBIE
KOMIIeTeHIHi u Aucen p
OK 01. B yacTu TpynoBoro BocnuTaHus: BIIAIETh CHUCTEMOW XHUMWYECKHUX 3HAHUN, KOTOpas BKIIIOYAET:
JIP 5 FOTOBHOCTh K TPYAY, OCO3HaHWE IEHHOCTH MACTEPCTBA, | OCHOBOINOJATAIONIME IOHATUS (XMMHYECKUH DJIEMEHT, aToM,
JIP 8 TPy 10JIO0HE; 3JIEKTpOHHas 000JI0YKa atoma, S-, P-, d-2JIEKTPOHHBIE OpOHTAIH
JP 13

aTOMOB, MOH, MOJICKYJia, BaJICHTHOCTh, 3JICKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHCIJICHHSI, XMMHYECKasi CBSI3b, MOJb, MOJSpPHAs Macca,
MOJISIPHBIN 00bEM, YIJICPOIHBINA CKENeT, (PYHKIMOHAIbHAS TPYIIIA,
pamuKkan, HU30MepHs, WU30MEpPbl, TOMOJIOTHUCCKHI PpsiJi, TOMOJIOTH,
YIJICBOAOPOABI, KHCJIOPOA- M a30TCOJCPIKAIINC
OMOJIOTMYECKN aKTUBHBIE BemecTBa (yTIIEBOMBI, XKUPBI, OENIKH),
MOHOMEp, IOJUMED,

COCIUHCHMUS,

CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC

COEIMHEHHUS, KPUCTAJIJIMUYECKasl pEIIeTKa, THUIIBI XWUMHUYECKUX
peakuui (OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE, 3K30- u
SHJIOTEpPMUYECKHE, peakIuu HOHHOTO O00MeHa), pacTBOD,

3JIEKTPOIUTHI, HEINEKTPOJIUTHI, JIEKTPOIUTHUECKAA JUCCOLIMAIIUA,
OKHUCJIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh XHUMHYECKOH peakuuH,
XAMHUYECKOE PaBHOBECHE), TCOPUH U 3aKOHBI (TEOPHST XUMHUUECKOTO
cTpoeHusi opranuueckux BemiectB A.M. bBytiepoBa, Teopus
3JIEKTPOJIUTUYECKON JMccolMaluu, nepuoanyveckuid 3zakon JI[.U.
MenpeneeBa, 3aKOH COXPaHEHUS MaccChl),
CUMBOJIMYECKUAM S3BIK XUMHH, (PAKTOJOTMYECKHE CBEICHHUSA O
CBOWMCTBAax, COCTaBe, MOJYYEHHH WU OE€301MacHOM HCIOIb30BaHUN
BOKHECUITNX HEOPTAaHWYECKUX U OPTraHHMYECKUX BEIISCTB B OBITY U
MPAKTUYECKOHN NeITEeIbHOCTH YETIOBEKA;

3aKOHOMCPHOCTH,

= YMCTb BbIABJATH XapaKTCPHBIC IIPU3HAKW W B3aUMOCBA3b




+  pa3BUBaThH
JKU3HCHHBIX MTPOOIEeM

KpEaTUBHOE  MBINUICHUE TPH  PEIICHUH
0) 0azoBBIE HCCIEI0BATEIbCKHE I€iiCTBUA:

BJIAJCTh HaBBIKAMHU YYeOHO-HUCCIICIOBATEIILCKOW U MPOCKTHOMN
NesITeTbHOCTH, HaBBIKAMH pa3pelIeHus IpooieM;

r  BBISIBIISITH IPUUMHHO-CIICJACTBEHHBIC CBS3U U aKTyalIU3UPOBATH
3aJlauy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI
IUISl TOKa3aTelbCTBA CBOMX YTBEPIKIICHHH, 3a/1aBaTh IMapaMeTphI
U KPUTEPUU PEIICHUS,

r AHAJIM3UPOBATh IIOJYYCHHBIC B XOJ€ PCHICHHUA 3aJa4du

pe3yNIbTaTHI, OIlEHWBaTh WX JIOCTOBEPHOCTb,

IPOTHO3UPOBATH U3BMCHCHUE B HOBBIX YCJIOBUAX;

KPpUTHUYCCKHU

- yMeTb  TEPEHOCHTh  3HAHHS B  I[O3HABATCIbHYIO U
MPaKTHYECKYI0 00JIACTH JKU3HEIEATSIHbHOCTH;

- yMETh HMHTETPHUPOBATh 3HAHUS M3 Pa3HBIX IPEIMETHBIX
o0Oiacreii;

- BBIJIBUTATh HOBBIC HMJICH, MMPEJIaraTh OPUTHHAIBHBIE TTOIXOIbI
U pELICHUS;

 CITOCOOHOCTEL MX MCIOJIB30BAHMS B IIO3HABATEILHONW U

COI.IHaJ'IBHOfI IIPAaKTUKEC

W3YYEHHBIX TOHITHMN, MPUMEHSITh COOTBETCTBYIOIIHE MOHSITHS
MpU ONUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX U
OpPraHWYEeCKHUX BEIIECTB W MIpEBpAIICHUH;
B3aMMOCBSI3b ~ XMMHYECKHX  3HAHUU  C
MPEICTaBICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

nx BBIABJISATH

IIOHATHUAMUA )4

YMETh MCIOJIb30BATh HAUMEHOBAHUSI XUMHUYECKUX COCAUHECHUU
MEXKIYHApOJHOTO CO03a TEOPETUUYECKOW M MPUKIATHON XHUMHUU U
TpUBHAIbHbIE Ha3BaHUs BAXXHEHIIMX BelIeCTB (3THJICH, allE€THJICH,
runepud, (enon, dopManbIerua, yKCyCcHas KHUCJIOTa, IVIMLMH,
yrapHbld ras,
HETallleHasT W3BECTb,

er’ICKHCHBIfI ra3, aMMHaK, TramcHas H3BCCThb,

MMAThEBAsi COJla W JPYTUX), COCTaBIATH
(hbopMyIsIbl HEOPTraHUYECKUX M OPTaHUYCCKHX BEIIECTB, YPaBHEHUS
XUMHUYECKUX PEAKLUH, MOJTBEPKIATh

XapaKTCPHBIC XUMUYCCKHUC CBOICTBaA BC€HICCTB COOTBCTCTBYIOIIUMU

OOBSICHIATHL KX CMBICIH;

3KCIIEPUMEHTAMH U 3aIIUCSMU YPABHEHUN XUMHUYECKUX PEaKIHil;

yMeTh  yCTaHABJIIMBaTh  MPUHAJICKHOCTh  HU3YUYCHHBIX
HEOPraHWYECKUX W OPraHUYECKHUX BEIIECTB K ONPEACICHHBIM
KJIaccaM M TPYIIIIaM COCIUHCHHH, XapaKTepu30BaTh MX COCTaB U
Ba)XKHEWIIIME CBOWCTBA; OMNPEACNATh BUILI XHMHUUYECKHX CBs3eH
(koBaneHTHasl, THIIBI
KPUCTAITMYECKUX

XUMHUYCCKUC PCAKIINU,

MOHHasl, MeTaJlJInyecKas, BOJOPOAHAs),

pEIIETOK  BEMISCTB;  KIIACCHU(DHUIIUPOBATH
chopMupoBaTh MPEICTABIICHUS: O MATEPUAILHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTHU SIBICHUH MPUPOJIBI; O MECTE U
3HAYCHUHU XHUMHH B CHUCTEMEC CCTCCTBCHHBIX HayK n ¢€¢ pOHI/I B
o0ecreuyeHN yCTOWYMBOTO PA3BUTHS YEJIIOBEUECTBA: B PEUICHUU
mpobiiemMm
0e30IMacHOCTH, B
MaTepuajos,

PauOHAJIBHOTO

9KOJIOTUYECKOM,  DHEPreTUYEeCKOM U NUIIEBOU
CO3JaHuU

SHEpPTruMu, B

Pa3BUTHH  MEIHIIUHEI, HOBBIX
obecreyeHnH

dhopmupoBanuH

HOBBIX HCTOYHHUKOB
NpUpoaOIIOJIb30BaAHM, B




MHPOBO33pPEHHMsI M OOImeill KyJIbTypbl 4YeEJIOBEKa, a TaKXKe
9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3J0POBBIO
U OpUPOJHOMU cpele;

BJIaJIETh CUCTEMOI XMMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATral0IIKe MOHATHS (IOIOJHUTEIBHO K CUCTEME ITOHATUH
0a30BOro YpOBHsI) - H30TOINBI, OCHOBHOE€ U BO30YXKIEHHOE
COCTOSTHHE aToMa, THUOpuau3aifs aTOMHBIX  OpOHTalIeH,
xumudeckas cBsa3b ("_ " um "", KpaTHble CBSA3M), MOJSpHAas
KOHILICHTpaIus, CTPYKTYypHasi dhopmyna, H30Mepus
(cTpykTypHasi, reomerpuueckas (IUC-TpaHC-U30OMEpPHsI), THUIIBI
XHUMHUYECKUX peakluil (roMo- M TeTepOoreHHble, OOpaTuMble U
HeoOpaTHUMBbIE), PacTBOPH (MCTHHHBIC, IUCIEPCHBIC CHUCTEMEI),
KPUCTAJUIOTHAPATHI,  CTENEHb  JIUCCOLMALMHU,  JJIEKTPOJIH3,
KPEKUHT, PU(POPMUHT); TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAaHUA, JEKAIlue B OCHOBE ITOHHUMAaHUS
NPUYUHHOCTH W CHCTEMHOCTH  XHUMHYECKHX  SIBJICHU,
COBpPEMEHHBIE IIPEJICTABJIEHHUS] O CTPOCHHMHM BEIIECTBA Ha
aTOMHOM, MOJIEKYJISIDHOM W HAJMOJEKYJISIDHOM YPOBHSIX;
MPEACTABICHUSI O  MEXaHM3Max XUMHYECKUX  peakiui,
TEPMOJMHAMHUYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTSIX WX
MPOTEKaHUsl, O XHUMHYECKOM pPaBHOBECHUH, JHCIIEPCHBIX
cucteMax, (akTOJIOTHYEeCKHUEe CBEJCHHUS O CBOWCTBaX, COCTaBe,
MOJIy4eHUH U  Oe30MaCHOM  MCIIOJb30BAHUM  BaXKHEHIINX
HEOPraHWYECKMX W OPraHMYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKOW JESITEIbHOCTH 4YeJIOBEKa; OOIIMWX Hay4YHBIX
NPUHIMNAX XUMHYECKOTO TMPOM3BOACTBA (HA  mOpuUMepe
NPOU3BOACTBA CEPHOM  KHCIOTBI, amMMHaka, METaHoJa,
repepadoTKu HEDTH);

yMETh NIPOBOAUTH pacueThl MO XUMHYECKUM (GopMyiaM H
YpaBHEHUSIM  XMMHYECKHMX  pEaKknIuii ¢  HCIOJIb30BAaHUEM
¢u3nmueckux BeNWYMH (Maccel, OO0BbEMa Tra3oB, KOJIMYECTBA
BEIIECTBA), XapaKTEpU3YIOLIMX BEIIECTBA C KOJWYECTBEHHOMU




CTOPOHBI: PACYEThl MO HAXOXKICHHI0 XHUMHYECKOW (HOPMYIIBI
BEIIECTBAa; pacyeThl Macchl (00beMa, KOJIHMYECTBA BEILECTBA)
MPOAYKTA PEaKIHH, ECITH OJTHO U3 UCXOTHBIX BEIIECTB JaHO B BUJIE
pacTBopa C ONpEIENIeHHOH MaccoBOM [0l€il pacTBOPEHHOTO
BEIIECTBA WJIM JaHO B M30BITKE (MMEET NPHUMECH); pPacUCThI
MaccoBOH WM OOBEMHOH JOJM BBIXOJAa NPOAYKTa peakluu;
pacdeTsl TemiaoBoro 3ddekra peakmuil, 00BEMHBIX OTHOIICHUN
ra3os;

YMETh BBIABISTH XapaKTEepHBbIE MPU3HAKM W B3aWMOCBS3b
W3yYCHHBIX TOHSTHHM, MPUMEHSITh COOTBETCTBYIOIIWE TIOHSITHUS
MpU OINHCAHWM CTPOCHHUS W CBOWCTB HEOPraHWYECKUX |
OpPraHMYEeCKUX BEIIeCTB H WX [PEBpalICHUI; BBISBIATH
B3aHMOCBSI3b ~ XUMHUYECKMX  3HAaHWUH C  TOHATHSIMHA U
MPEICTABICHHUSIMH IPYTHX MPEAMETOB sl 00jee OCO3HAHHOTO
TMIOHUMAaHUS U OOBSICHEHUS CYITHOCTH MaTepHUAITBHOTO €IUHCTBA
MHpa; HCIIOJb30BAaTh CHUCTEMHBIE XWUMHYECKHE 3HAHUS JJIs
OOBSICHEHUsT W  TPOTHO3UPOBAHUS  SBICHHUH, HMMEIOIINUX
€CTECTBEHHOHAYUYHYIO IPUPOAY;

YMETh HCIIOJIB30BaTh HAMMEHOBAHUS XWMHYECKHX COCIMHEHUU
MEXIYHapOIHOTO COI03a TEOPETHYECKOW W MPUKIAJTHOW XUMHH H
TPUBHAJbHBIC HAa3BaHUSA BEIIECTB, OTHOCSIIUXCS K HW3YYCHHBIM
KJlaccaM OpraHMYeCKHX W  HEOPraHWYeCKHWX  COEJIMHEHUI;
UCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBlieHUs Gopmyit
HEOPraHWYeCKHX BELIECTB, MOJEKYJSIPHBIX M  CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAalIEHHBIX u CKEJIETHBIX) hopmyn
OpraHUYEeCKUX BEIIECTB; COCTaBISATH YPaBHEHUS XWUMHUYECKHX
peakuuii W  pacKpblBaTh HMX  CYIIHOCTh:  OKHCIIHUTEIHHO-
BOCCTAaHOBUTENBHBIX  pEaKIUil  MOCPEICTBOM  COCTaBJICHUS
3JICKTPOHHOrO OajlaHca 3THX peakIuii; peakiuii HOHHOr0 OoOMeHa
IyTEM COCTaBJICHUS WX TMIOJHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHUH; peakiuit TUIPOJINA3A, peaxkuui




KOMIUIEKCOOOpa3oBanus (HA NpHUMEpPEe THIAPOKCOKOMIIICKCOB
UMHKA ¥ aTIOMHUHUA); TOATBEPKAATh XapaKTEPHbIE XUMHUUECKUE
CBOICTBA BEIIECTB COOTBETCTBYIONIMMHU OKCIIEPUMEHTAMHU U
3aMucsIMU YPaBHEHUN XMMHUUYECKHUX pEeaKIni;

yMeTh KJacCH(HUIHNPOBATh HEOPTAaHHUYSCKHE W OPTaHUYECKHUE
BEIIECTBA M XMMHUYECKHE PEaKIUU, CAaMOCTOSTEIFHO BBHIOMpPATh
OCHOBAaHHMS W KPHUTEpUU [JI KIIACCU(]PUKAIUN HM3ydaeMbIX
XHUMHUYECKUX OOBEKTOB; XapaKTEepHU30BaTh COCTAB U BaKHEHUIIINE
CBOMCTBA BEIIECTB, MPUHAIISIKAIIUX K ONPEASIICHHBIM KilaccaM U
rpynmnaM  COeAWHEHWH  (IIpOCThle  BEIIEeCTBa,  OKCHUJIBIL,
TUAPOKCHUIBI, COJIM; YTJIEBOAOPOJIBI, TIPOCTHIE 3(PUPHI, CIUPTHI,
(eHonBI, anbAETUIBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHEIS
3¢HUpPHI, KUPBL, YTJIEBOAbI, aMHWHBI, AMHUHOKHUCIOTHI, OEIKHn);
NPUMEHSITh 3HAHUS O COCTaBe M CBOWCTBax BEIIECTB JUIS
OKCTIEPUMEHTATbHOW  TMPOBEPKH  THUIOTE3  OTHOCUTEIHHO
3aKOHOMEPHOCTEX MNPOTEKaHUs XMMHMYECKHX pEakiuuili u
MMPOTHO3UPOBAHUSI BO3MOXKHOCTEH UX OCYIIIECTBICHUS,

YMETh NOATBEPKIATh HAa KOHKPETHBIX MIpUMEpax XapaxTep
3aBUCUMOCTH PEAKIIUOHHOW CIIOCOOHOCTH OpraHUYeCKUuX
COeOWHEHWI OT KpPaTHOCTH W THUNA KOBAJIEHTHOUW CBSI3U
("curma " u "min"'), B3aHMHOTO BIIMSIHUSI ATOMOB U TPYIIII aTOMOB
B MOJIEKyJaX; a TakXke OT OCOOCHHOCTeW peau3aiuu
Pa3TUYHBIX MEXAHU3MOB MMPOTEKAHUS PEAKITUH;

YMETh XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30YXJIECHHOM COCTOSIHUM) U MOHOB XMMHYECKUX
anemMeraToB 1 - 4 mepmomoB llepmogmueckoir cuctembr JI.U.
MengeneeBa W WX BaJISCHTHBIE BO3MOYKHOCTH, HCIOIb3YsI
noustus s, "p", "d-anekTponHbIe” OpOUTATH, YIHEPIETHYCCKUE
YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMHCTB
XAMUYECKHUX JIEMCHTOB M 0O0pa3yeMbIX HMH COCIWHEHHI IO
nepuojgaMm M




rpynmam;

OK 02.
IIK 1.1
I[IK 1.2
JIP9

B 00s1acTH HEHHOCTH HAYYHOI 0 O3HAHMA:

c(hopMHPOBAaHHOCTP MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH H OONIECTBEHHOH
MPaKTUKH, OCHOBaHHOTO Ha Jianore KYJIBTYD,
CITIOCOOCTBYIOIIIETO OCO3HaHHUIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKON KYJIbTYPBI KaK
CpeCTBa B3aMMOACHCTBUS MEXY JIIOJbMH U TTO3HAHUSI MUPA;

OCO3HAHHE I[EHHOCTM HAYYHOU HNESTENbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH IPOEKTHYIO U HCCIIEIOBATENBCKYIO NEATEIbHOCTh
WHAUBUAYAJIbHO U B FPYIIIIE;

OBiafeHue YHHBePCAJBHBIMH Y4eOHBIMHM TO3HABATEIbHBIMH
JAedCTBUSIMM:
B) padota ¢ nndopmaiueii:

BIIAJIETh HABBIKAMH TOJYYeHHUS] MH(OPMAIMH M3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh MOMUCK, aHaJHU3,
CHUCTEMaTH3aIMI0 U WHTEPIPETAIui0 WHPOPMAIUA PA3TUIHBIX
BHJIOB U (hOPM Mpe/ICTABIICHUS;

co37aBaTh TEKCTHl B pa3inyHbIX (opmaTax ¢ ydeToMm
Ha3HAueHHWs WHQPOPMAIMA W LEIIeBOW ayAuTOpHH, BBIOWpas
ONTUMAJIBHYIO (hOPMY TIPEACTABIICHUS U BU3yaTU3aIlUu;

OIICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh WH(GOpMAIUH, €

COOTBETCTBHE NTPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

WCIIOJIb30BaTh cpencTBa WH(POPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTHA B pEIIEHWW KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3alMOHHBIX 3a7a4 C COOJI0EHUEM
TpeOOBaHUN SProHOMUKH, TEXHHKH O€30MacHOCTH, THTHEHBI,
pecypcocOepekeHns, MPaBOBBIX W ITHYECKUX HOPM, HOPM
nHGOPMAITMOHHON 0€30TIaCHOCTH;

YMETh IUIAHUPOBATh M BBINOJHATH XUMUYECKUH 3KCIEPUMEHT
(mpeBpaimieHus  OpPraHMYECKHMX  BEIIECTB IPH  HAarpeBaHUH,
MOJIy4eHUE OHTHICHA M H3y4YCHHE €ro CBOMHCTB, KaueCTBEHHbIE
peakuMy Ha  ajbAETUAbl, KpaxMmajl, YKCYCHYI  KHCIIOTY;
JeHaTypauus OelKOB MpU HAarpeBaHWH, [IBETHBIE PeaklnH OENKOB;
MIPOBOJUTH PEAKIIMM MOHHOI'O OOMEHa, OIPENEsTh CPeay BOIHBIX
pacTBOpOB, KadyeCTBEHHBIC peaKkIUu Ha cyibdar-, xapOboHaT- U
XJIOpHUA- AHUOHBI, Ha KaTHOH aMMOHUS; peuaTth
SKCIIEpUMEHTANIbHBIE  3aJaud 1m0 TeMam  "MeTamis" u
"Hemerannel") B COOTBETCTBHH C MpPaBUJIAMH  TEXHUKHU
0e30MacHOCTH TMpU OOpallleHHH C BEHIeCTBAMU M JIa0OpaTOPHBIM
o00opyIOBaHHWEM;  MPEACTaBISATH  PE3yibTaThl  XUMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB;

YMETh aHAJU3UPOBATh XUMHUYECKYIO0 WH(}OpMAaIHIO, MOIydaeMyto
M3 pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOW MHGOpMAaIuu, ceTb
WuTtepner u apyrue);

BJIaJIETh OCHOBHBIMHM METOJAaMHU HAyYHOI'O IMO3HAHUS BEIISCTB
U  XAMUYECKMX  siBjleHMH  (HaOironeHue,  HU3MEpPEHHeE,
AKCMIEPUMEHT, MOACITUPOBAHUE);

YMETb NPOBOAWUTH pacyeThbl MO XUMHUYECKUM (QopmyiaMm H
YPaBHEHUSM XHUMHYECKHX pEakIuid C  HCIOJb30BaHHUEM
(uzmuecknx  BENMYWH, XapaKTEpU3YIONIUX  BEIIeCTBa C
KOJIMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpMalIbHbIE YCIOBHSI)
razoB, KOJWYECTBA BEIIECTBA; WCIIOJIb30BaTh CUCTEMHBIC
XAMUYECKUE 3HAHUS ISl MPUHATUS PEIIEHWH B KOHKPETHBIX
JKU3HEHHBIX CHUTYyaIllUsX, CBS3aHHBIX C BeEIIeCTBAMU H HX
MIPUMEHEHUEM;
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- BJIaJIeTh HaBbIKaMH PACIIO3HABAHUS U 3aIUTH HHGOPMALINH,
HH(OPMALMOHHONM 6€301aCHOCTH JINYHOCTH;

YMETh  CaMOCTOSITEIbHO  IUIaHUPOBATh H  MPOBOJUTH
XUMHYCCKUN JSKCIEPUMEHT (MOJIYyYCHUE W H3YUYCHHE CBOWCTB
HEOPTAaHWYECKUX W OPraHHuYeCKHX BEIISCTB, KAaYCCTBCHHBIC
peakuuu YTJIEBOJOPOIOB Pa3IUYHBIX KJIaCCOB "
KHCJIOPOACOACPKAIIUX  OPraHUYEeCKHX  BEIIECTB, pCIICHUE
SKCIEPUMEHTAJIBHBIX 33/a4 M0 PACIO3HABAHUIO HEOPTaHUYECKHUX
W OPTaHWYESCKHUX BEMISCTB) ¢ COOIFOJICHUEM TIpaBHi 0€30I1acHOTO
oOpamnieHusi ¢ BeNIeCTBAMH U JIA0OPATOPHBIM OOOpPYIOBAaHHUEM,
(opmynupoBaTh OENW  HWCCIEAOBAHUS, IPEAOCTABISITH B
pasznuuHoli popMe pe3yabTaThl SIKCIIEPUMEHTA, aHATU3UPOBATh U
OIIEHUBATh UX JOCTOBEPHOCTH;

YMETh OCYIIECTBJIATH LIEJICHANPABICHHBIA MOUCK XUMUYECKOU
nHbOpPMAIIUH B PA3IMYHBIX HMCTOYHHWKAX (HaydyHas M Y4YeOHO-
Hay4yHas JUTepaTypa, CpelICcTBa MaccoBOH wuHdopMaluu, ceTh
WaTepHeT M Apyrue), KPUTHUECKH aHAIN3UPOBATH XUMHYECKYIO
uHpopmMalmioo, TepepabaThiBaTh €€ M HCHOJIb30BaTh B
COOTBETCTBUU C TTOCTABICHHOUN yueOHOW 3a7a4eii;

BJIAJIETh CHUCTEMOW 3HAaHMU O METOAaX Hay4dyHOIro IO3HAHUSA
SIBJICHUW TIPUPOJBI, HCIOJb3YEMbIX B ECTECTBECHHBIX HayKax H
YMEHHUSIMH TIPUMEHSTH JTH 3HaHWUS TPU IKCIEPUMEHTAIBHOM
HCCJICIOBAHNUH BEIIECTB U IS OOBSCHEHUS XUMHUYESCKHUX SBJICHUH,
HMEIOIIUX MECTO B pupojie MPaKTUYECKOU
JIeSITeIbHOCTH
YeJIOBEKa M B MIOBCEJTHEBHON KU3HU;

OK 04.
IIK 1.1
IIK 1.2
JIP 9

JIP 10

- TOTOBHOCTHh K CaMOpaSBI/ITI/I}O, CaMOCTOSATCIIBHOCTHU nu
CaMOOTIPEIEICHUIO;
-OBJIaZICHHUE HaBbIKAMH yU4€OHO-HCCIIEI0BATEIbLCKOM, MPOSKTHOM
M COIMAJIbHOM AEATCIHLHOCTH;
OBaanenue YHHBEPCAJIbLHLIMH

KOMMYHHUKATHBHBIMH JeHCTBUSIMM:
0) coBMecTHAas JesITeJIbHOCTD.

- YMETh IUIAHUPOBAaTh W BBINOJHAThH XUMHYECKUN SKCIEPUMEHT
(mpeBpaimieHus  OpPraHMYECKHMX  BEIIECTB IPH  HAarpeBaHUH,
IIOJIyYEHUE OSTUJIEHA W M3YyYEHUE €ro CBOMCTB, KA4YECTBEHHBIC
peakuuu Ha  anbAEruJbl, KpaxMal, YKCYCHYI  KHUCIOTY;
JieHaTypanusi OeIKOB MpH HarpeBaHWM, I[BETHBIE PEAKIINH OEJIKOB;
MIPOBOJIUTH PEAKIIMM MOHHOIO OOMEHa, OMpPENEsTh CPeAy BOIHBIX
pacTBOpOB, KadyeCTBEHHBIC peakIMu Ha cylbdar-, kapOboHaT- U
XJIOPUI- QHUOHBI, Ha KaTHOH aMMOHUS; pelars
JKCIEPUMEHTAIBHBIEC 3aa4n
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MMOHUMATh W HWCIOJb30BaTh IMPEUMYyIIecTBa KOMaHIHOW M
WHIUBULYATBHOU paboOThI;

MIPUHAMATH 1€ COBMECTHOM JeATEIbHOCTH, OPTaHU30BBIBATH
U  KOOPJAMHUPOBATH JEHUCTBUS MO €€ JOCTHXKCHUIO:
COCTaBJISITh IUIAH ACUCTBUM, pacOpenciisiTb pPOJd C Yy4YETOM
MHCHUI YYaCTHUKOB OOCYXXJaTh pPE3yJIbTaThl COBMECTHOM
padoTHI;

KOOPJIMHHUPOBATH U BBHIMOJIHATH pA0OTY B YCIOBHUSX PEaIbHOTO,
BHUPTYaJIbHOTO U KOMOHMHUPOBAHHOTO B3aNMOACHUCTBHS;

OCYHICCTBJIATEL IMO3UTHUBHOC CTPATCIHYCCKOC IIOBCIACHUC B
Pa3NUYHBIX CUTYAIUIX, MPOSBIATH TBOPUYECTBO U BOOOpaKEHHUE,
6I)ITI> HWHUIUAaTUBHBIM
OBjajienne yHUBEPCAJbHBIMH PeryJsTUBHbIMU 1€l CTBUAMU:

I) MPUHSATHE ce0s1 U APYTUX Jrojeii:

NIPUHUMAaTh MOTUBBI U apIyMEHTBI APYTUX JIIOACH IIPU aHAIIN3E
pe3yNIbTaTOB AeATEIBHOCTH;

- IpU3HABATh CBOE MPABO M MPABO APYTHX JI0JIel Ha OMINOKH;
pa3BUBATh CIIOCOOHOCTh IOHUMATH MUP C MO3UITUHU

APYyTOro 4CJI0BCKa,

mo temaMm "Meramtel" w  "Hemeramnel') B COOTBETCTBHH C
MpaBUIaMU TEXHUKH 0€30MaCHOCTH MPH OOpalIeHUH C BEIIeCTBAMHU
n 71a00paTOpHBIM OOOPYIOBaHMEM; TIIPEACTABIATH PE3yJIbTaThI
XUMUYECKOTO DJKCHepuMeHTa B (opMme 3amMcu ypaBHECHHA
COOTBETCTBYIOIIUX PEAKINH U (HOPMYITHPOBATH BEIBOJIBI HA OCHOBE
3TUX pe3yJbTaTOB;

-yMeTh  CaMOCTOSITEIbHO  IUIAHUPOBAaTh M IPOBOJUTH
XUMHYECKUN JKCIEpUMEHT (MOJIy4yeHHEe U H3yuYeHHE CBOMCTB
HEOPraHMYECKUX M OPraHWYeCKHX BEIIECTB, KadeCTBEHHBIC
peakuu YTIIeBOJOPOAOB pasIuYIHBIX KJIaCcCOB "
KHCJIOPOJICOJCPIKAIMMNX  OPTaHWYECKHUX  BEHIECTB, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 33724 [0 Paclo3HABAaHUIO HEOPTraHWYECKHUX
W OPraHWYECKHUX BEIMIECTB) C COOJIIOJICEHHUEM MPaBHII O€3011acHOTO
oOpamieHus ¢ BellecTBaMH W J1aOOpaTOPHBIM OOOpYIOBaHHEM,
dbopMynupoBaTh €AW UCCIEIOBAHUSA, MPEIOCTABISTH B
pasnudHo#i hopme pe3ybTaThl SKCIEPUMEHTA, aHATU3UPOBATh U
OIIEHHMBATh MX JIOCTOBEPHOCTH;

OK 07.
IK'1.2
JIP 10

B 00J1acTH 3K0JI0rHY€CKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh IKOJOTHYCCKOU KYJIbTYpPbI, MOHUMaHUE
BIMSIHUSL COLIMAJIbHO-3KOHOMHUYECKUX IMPOLIECCOB Ha COCTOSIHUE
MPUPOJTHON W COIHUAITBHOW CpeIbl, OCO3HAHHE TII00aTbHOTO
XapakTepa dKOJIOTHYECKUX podIieM;

IUIAHUPOBAHUE M OCYIIECTBJIEHUE JEUCTBUM B OKpYyX arollen
cpelle Ha OCHOBE 3HAaHMUS IeJie yCTOMYMBOrO pa3BUTHUS
YeJI0OBEYESCTBA;
aKTUBHOE  HENpPUATUE  ACUCTBUM, MNPUHOCIIIUX  BpeEn
OKpy>Karolleit cpene;

- YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC YKOJIOTHYECKUE
MMOCJIEJICTBUSA MPEANPUHUMAEMBIX IEHCTBUH, IPEJOTBPAIIATh UX;

chopMHUpOBaTh MPEACTABICHUSA: O XHMHUYECKOHW COCTaBISIOLICH
eCTeCTBeHHOHay‘IHOfI KapTUHbl MHpa, POJIM XMMHH B IIO3HAHHUU
SBJICHHH TPHPOABI, B (OPMHPOBAHWU MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAIHHOW I'PAMOTHOCTH, HEOOXOAUMOM st
pelieHusl MPaKTHYECKUX 3aJa4 M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 310POBBIO U IPUPOAHOMN CPEJE;

YMETh COONIONaTh MpaBHJIa JKOJOTHYECKH IeJIeco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOH JESTEIBHOCTH B LIETSX COXPAHEHUS
CBOETO 3/I0POBbSl U OKPYXAarOLIEH INPUPOJHOU Cpebl; YUYUTHIBATH
OMAacHOCTh BO3JEHCTBHUS Ha >KUBBIC OPraHU3MBl ONPEIEICHHBIX
BCIICCTB, ITOHHUMAA CMBICJI IIOKa3aTeCJIsd HpeHeHBHOﬁ HOHyCTHMOﬁ
KOHLICHTPAIIWH;
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pacIIupEeHUC OoIIbITa ACATCIBbHOCTHU r YMETb IIPOTrHO3UPOBATH, aHAJIU3UPOBATL U OLUCHUBATHL C

DKOJOIMYECKOU HAMPaBJICHHOCTH; MO3UIUN 3KOJIOINYECKON 0e30MacHOCTH MOCIEACTBUS OBITOBOM
OBJIaJIeHWE HaBbIKAMU y4eOHO-HMCCIIeI0BATEIHCKOM, U TIPOU3BOJICTBEHHOW [OESITECILHOCTH 4YEJIOBEKa, CBSI3aHHOW C
IPOCKTHON U COLUAIIBHOM e TCIBHOCTH; nepepaboTKOM BEIECTB; UCIOJIb30BAaTh MTOIYyUYEHHbIE 3HAHUS AJIsI

MIPUHSITUS TPAMOTHBIX PEIISHUN TPoOIeM B CHTYaIUAX, CBI3aHHBIX
C XUMHUEH;

- YMETh OCO3HaBaTh ONACHOCTh BO3ACHCTBUS HA KUBbBIE OPraHU3MbI
OIpPEAECIICHHBIX BEIIECTB, IOHUMAasl CMBICII MTOKA3aTeNd NPEAEIbHOU
JIOTTYCTUMOW KOHIICHTPAIlMW, W TOSACHSATH Ha TpPHMEpax CII0COOBI
YMEHBIIECHUS] M NPEIOTBpallleHUs UX BPEIHOIO0 BO3JECUCTBUS Ha
OpraHu3M YeJIOBEKa.

OcBoenue oduieodpazoBarenbHoi qucuumianabl O/1.12 Xumus HanpaieHo Ha GOpMHUPOBAHUE:

- 00IIMX KOMIIETEHIIMIA:
OK 01. BeiOupats cioco0sl perieHus 3aaa4 npodheccuoHaIbHOM AesITeIbHOCTH TPUMEHHUTEIBHO K pa3IMYHbIM KOHTEKCTaM
OK 02. Mcnonb3oBaThb COBPEMEHHBIE CpPEACTBA MOUCKA, aHAJIU3a U MHTEpHpeTauy MHPOpMalMu U MH(GOPMALMOHHbIE TEXHOJOTUU JJIsl BBIINOJHEHUS 3a/ad
npodeCcCHOHATBLHOMN 1A TETbHOCTH
OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUIEKTUBE U KOMaH/IE
OK 07. CopelicTBOBaTh COXPAaHEHHIO OKPYKAIOLIEH Cpeibl, pecypcocOepexeHn0, NPUMEHATh 3HaHUS 00 WM3MEHEHMM KJIMMara, NMPUHLUIBI OepexInBOro
IIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BbIUANHBIX CUTYAIHSIX

- MpodecCUOHANBHBIX KOMIETEHIIHH:
I1K 1.1. Opranu3oBbIBaTh paboyee MeCTo
IIK 1.2. Ob6ecnieunBaTh 0€30MACHYIO0 OKPYKAIOIIYIO CPETY

- INYHOCTHBIX PE3YJIbTAaTOB!
JIP 5 JleMOHCTpUpPYIOMIHMA TPUBEPKEHHOCTh K POIHOW KYJIbType, UCTOPHUYECKON TMaMsITH HAa OCHOBE JIIOOBM K PonmuHe, pogHOMY Hapoay, Majlol pOJMHE,
MPUHATHIO TPAAUIIMOHHBIX [IEHHOCTEW MHOTOHAIMOHAIBHOIO Hapoaa Poccun.
JIP 8 TlposiBisitomuii U JAEMOHCTPUPYIOIIUH yBa)k€HHUE K MPEACTABUTENSIM PA3IUYHbBIX STHOKYJIBTYPHBIX, COIMAIBbHBIX, KOHPECCHOHAIbHBIX U HWHBIX TPYIIIL.
ConpuuacTHBIN K COXPAHEHHUIO, TPEYMHOKEHUIO U TPAHCISILMK KYJIbTYPHBIX TPAAULIMNA U [IEHHOCTEN MHOIOHALIMOHAJILHOTO POCCUHCKOTO TOCY1apCTBa.
JIP 9 Coburomaronuii ¥ mponaraHIupyroIIui TpaBuiIa 3J0pOBOTO M 0€30MacHOTo 00pa3a >KU3HU
JIP 10 3a0oTamuiics o 3aluTe OKpyXKaroliei cpeibl, COOCTBEHHOM M 4y0i 0€30I1acCHOCTH, B TOM 4Hciie HU(POBOIA.
JIP 13 HenpepbIBHO COBEPIICHCTBYIOMMK MPOPECCHOHAIIBHBIC HABBIKM Yepe3 JOMOIHHUTENIbHOE MpodeccuoHanbHOe 00pa3oBaHue (IPOrpaMMbl TOBBIIICHUS
KBATM(HUKAIIMA W TPOTrpaMMbl MPO(ECCHOHATBHOW MEPenoAroTOBKH), HACTaBHUYECTBO, a TAaKXKE CTAXHUPOBKH, MHCIIOIB30BaHUE IMCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOIOTUH (00pa30BaTENbHBINA OPTATI U BEOMHAPHI), TPEHUHIU B CUMYJISILIMOHHBIX LIEHTPaX, y4aCTUE B KOHI'PECCHBIX MEPOIPUATHSIX.
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2. CTpyKTYypa M coJiep:kaHue 0011e00pa3oBaTeIbLHOM AN CIUNIHHbI

2.1. O0beM QUCHUIIMHBI M BUAbI Y4e0OHOI padoThI

Bux yueOHoii padoThl Ob6bem B
yacax

O0bem 00pa3oBaTe/ibHOI MPOrpaMMbl AUCIHILTMHBI 144

B T.4.

OcHoBHOe cojepKaHue 94

BT. 4.

TEOpeTHYeCcKoe OOydYeHHe 42

NPaKTUYECKUE 3aHSATUSA 32

B T.4. KOHTPOJIbHBIC paOOTHI 2

J1ab0paTOpHBIC 3aHATHS 18

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE cojlep:KaHue (CodepKaHue 42

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOpEeTHYECKOoe OOydYeHne 8

MPaKTUYECKUE 3aHSITHUS 22

nabopaTopHbIe 3aHATHS 12

[MpomexxyTouHas aTTecTaius (auddepeHInpoBaHHBIN 3a4eT)

IIpome:xxyTounasi atrectaums (3K3aMeH) 6
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2.2 TemaTH4ecKHii IJIAH U COIEPKAHNE T CHUILTHHBI

HaumeHoBaHue pa3aeioB U TeM Copep:xanue yuedOHOI0 MaTepHaJia, JJaopaTopHbIe H MPAKTHYeCKUEe PadoThI, Oobem | Cemectp, | ®opMupyemsbie | YpOBeHb
caMocTosITe/IbHAsl padoTa o0y4arommxcsi, Kypcopasi padot (IpoeKT) 4acoB Ne KOMIIeTeHIIUH | OCBOEHHs
3aHATHSA,
GIIIL
2 3 4
OcHOBHOE cojiepKaHue 94
Paznean 1. OcHOBBI 8
CTPOCHHS BEIICCTBA
Tema 1. Cojaep:xkanue yueOHOT0 MaTepuasa 6
CTpoeHue aTOMOB 1 | TeopeTnveckoe ooy4yeHue 1-0O0 OK 01 1
CoBpeMeHHasi MOJeIb CTPOEHHS aTOMAa. DIEKTPOHHAS KOH(PHUTYpaLHs aToMa. 2 No [-m JIP 5
XUMHNYECKHUX
Krnaccudukanms Xumuaeckux
IIEMCHTOB U 9JIEMEHTOB (s-, P-, d-3/1eMeHTH). BaseHTHBIE 371eKTpOHBI. BaneHTHOCTS.
npupoaa
XUMUYECKOMN JJIeKTPOHHASI NPUPOAA XUMHYECKOH CBSI3H.
CBSI3H DneKTpooTpuuaTebHOCTh. KoBaneHTHast CBsI3b, €€ Pa3HOBUAHOCTH U MEXAHU3MBI 2 1-00 OK 01
00pa3oBaHus No2-m JIP 5 2
(0OMeHHBIH 1 TOHOPHO-aKIeNTOPpHBIHN). loHHAast cBA3b. MeTanmnueckast CBS3b.
BonoponHas cBs3b.
MexMoeKynsipHble B3aUMOJEHCTBHUS.
W30TONBI, OCHOBHOE M BO30YX/IEHHOE COCTOSHIE aTOMa, THOPHUIN3AIHs aTOMHBIX
opOuTaen.
IIpakTnyeckoe 3aHATHE
PemieHue npakTHYeCKUX 3aJaHUI HA COCTABJIeHHE YJIEKTPOHHO-TpadguyecKux
dhopmy. 3siemenToB 1-4 nmepuoaoB. 2 1-00 OK 01 2
Pemenue 3amanuii Ha UCIOJIL30BaHHE XUMHUYECKOH CUMBOJIMKY M HA3BaHUH COEeTMHEHUH Nel-n JIP 5
110 HOMEHKJIAType QLI
MEXTyHapOJAHOTO COI03a TEOPETHUECKON M MPHUKIIATHON XUMUHU U TPUBUATBHBIX
Ha3BaHUU JUIsl COCTaBJICHHUS
XAUMHUYECKHX (POPMYIT IBYXaTOMHBIX COCTUHEHUH (OKCHJIOB, CYTb(PHUIOB, THAPUIOB U
T.IL.) ¥ JPYTUX
HEOPTaHMYECKUX COSAMHEHUH OTJENIBHBIX KIIACCOB.
Tema 1.2. Coaep:xanue yue0HOT0 MaTepuasa
IeproanyecKuii 3aK0H 1 1 | ITpakTHYecKoe 3aHATHE 1-0O0 OK 01 2
Iepnonnueckas cucrema xumuueckux djaemenToB JI.A. Mengeneesa. duzndeckuit 2 Ne 2-n OK 02
tabauua .. MenaeneeBa
cmbica [lepuoandeckoro QI JIP 8

3axona JI.11. MenneneeBa. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUUECKHUX
AJIEMEHTOB, 00pa3yeMbIX MU
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MIPOCTHIX M CIIOJKHBIX BEUIECTB B COOTBETCTBHH C MOJ0KEHHEM XHUMHUECKOTO IEMEHTa B
[lepnoguueckoii cucteme. MupoBo33peHUYECKOE U HaydHOEe 3HaueHue [lepuonnyeckoro
3axoHa JI.11. Menneneesa. IIporaossl

J.1. MenneneeBa. OTKpBITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUH Ha XapaKTepU3aIuio
XMMHYECKHX 3JEMEHTOB.

«Mertaunieckue / HeMeTaIIIMYeCKUe CBOWCTBA, AJIEKTPOOTPULIATEIBHOCTh U CPOACTBO K
ANEKTPOHY XUMHUUECKUX HIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOCHUEM U
M10JIO)KEHHEM B IEPUOAMUYECKOHN crUcTeMe XUMHUECKUX 3nemMeHToB .M. MeHzaeneeBay.

Pa3nes 2. Xumnueckue peakuum

10

Tema 2.1.
Tunbl XuMHYECKHUX peaKkiui

Coaep:xkanue yueOHOr0 MaTepuasia

1

Teoperuueckoe o0yueHue
Kuaccudukanus 4 TUNIBI XMMHYECKMX PeaKUMi € yYacTHeM HeOpraHu4ecKHuX

BCIIECTB. KommdectBenubie oTHOMEHN B XUMHH. OCHOBHEIE KOJIMYCSCTBCHHBIC 3aKOHEI B

XFMHH ¥ PacyeThl [0 YPaBHEHUAM XUMHUECKUX peakunii. MoJb Kak eiHALA
KOJIMYECTBA BemecTBa. MosipHas Macca. 3aKOHBI COXpaHEHH MacChl M SHEPTHUU. 3aKOH
ABorazpo. MossipHbIit 00beM ra3oB. OTHOCHTEIbHAS INIOTHOCTD Ta30B.

Peakmny koMIuIekcooOpa3oBaHUs C YIaCTHEM HEOPraHMICCKUX BEIIECTB (Ha MIpHMepe
THUIPOKCOKOMITJIEKCOB

[IMHKA U QJIFOMUHHS).

1-00
Ne 3-m

OK 01, JIP5

IMpakTHyeckoe 3aHsITHE

CocraBiieHHe YpaBHeHMil peakuMii coeTUHEHUsI, Pa3JI0KeHUs, 3aMellleHNsl, 00MeHa.
YpaBHEeHUsI peakiyii TOPEHUs, HOHHOTO 0OMeHa, OKHUCIICHHSI-BOCCTAHOBIICHHUS.

Pacder KOMMUYECTBEHHBIX XapaKTEPUCTHK HCXOIHBIX BEIIECCTB H MPOIYKTOB PEAKIIHH.
Pacder KOMMUECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEaKI[UH COCTUHEHUS, €CIIA OJTHO U3
BEIIECTB JIaHO B M30BITKE W/WIH COJCPKUT IIPUMECH. PacueT maccoBoii Mt 00beMHOMN
JIOJIM BBIXOJIa TIPOJYKTA PEaKIUH COSIMHEHUS OT TEOPETHUSCKU BO3MOKHOT0. Pacuer
00BEMHBIX OTHOIICHUH ra3oB. Pacder Macchl (00beM, KOJIMYECTBO BEIIECTBA) MIPOAYKTA
peakluu, eciii OJJHO U3 BELLECTB JIaHO B BUJI€ PACTBOpA C ONPEEIIEHHON MacCOBOM
JI0JIel PacCTBOPEHHOTO BEIIECTRA.

1-00
Ne3-n
QI

OK 01, JIPS

HpaKTl/l‘leCKOC 3aHATHE

YpaBHemm OKHCJIeHUsA-BoccTaHOBJaeHUusA. CteneHb okucieHust. OKUCINUTEND U
BOCCTAaHOBHUTEIL. OKHCINUTENHHO- BOCCTAHOBUTEIbLHBIE p€akuun B ripupoae,
MMPOU3BOACTBCHHBIX NPOLECCAX U KUSHCACATCILHOCTH OPraHnu3MOB. OKHCIIHTENBHO-
BOCCTAHOBUTCIbHBIN NOoTeHIUAaJI CpEeAbL. CocraBlieHHE U YpaBHUBAHUC OKUCIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKunﬁ METOAOM JDJICKTPOHHOT'O Oananca. TUnMYHEBIC
HEOPraHN4CCKUEC OKNUCIUTECIN U

BOCCTAaHOBUTCIIH. 3J'I€KTpOJ'II/I3 PacCTBOpPOB 1 pacIijiaBOB COJICH.

1-00
Nod-n
QIIIT

OK 01, JIP5
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Tema 2.2.
DJIeKTPOJTUTHYECKAS
AUCCONUALMS U MOHHBII
o0MeH

Copep:xaHue yueOHOTr0 MaTepuaJia

1

Teoperuuyeckoe odyuenmne

Teopus 3IIeKTpONIUTHYECKON Arcconnaliy. Peaknun nonHOro oomMerna. CocTaBiieHIE
peakuuii MFOHHOTO OOMEHA MMyTeM COCTaBJICHHSI UX MOJIHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHHUH.

Tunponus coseil. 3HaueHUE THIPOIIN3a B OMOJOTHYECKUX OOMEHHBIX MPOIECCaX.
[Ipumenenue runponausa B

MIPOMBIIIIJIEHHOCTH.

1-0O0
No 4-m

OK 01, JIP 13

JladopaTopHasi pabora «Peakuuu rugposiusay.

HccnenoBanne cpepl pacTBOPOB COJICH, 00Pa30BaHHBIX CHIIBHBIMHU M CIIA0BIMU
MIPOTOJIMTAMH, M X PEaKIHil C pacTBOpPaMH LIeJI04n U KapOoHarta HaTpus. CocTaBieHHe
peakuui TuIposm3a cojeil.

1-0O0
Nol-n
QI

OK 01, JIP 13

Pa3nes 3. CtpoeHue M cBOIiCTBAa HEOPraHUYECKUX BelleCTB

22

Tema 3.1.
Kaacenpukanus,
HOMEHKJIATYPA H CTPOeHue
HEOPraHU4eCcKHUX BellecTB

Coaep:xkanue yueOHOr0 MaTepuasia

Teopernueckoe o0yuenune

IIpeamer Heoprannvyeckoi xumuu. B3anMocBsi3b> HEOPraHU4YeCKUX BelleCTB.
Knaccugukarus Heopranudeckux Bemects. [IpocTrie u ciiokHbIe BemecTBa. OCHOBHBIE
KJIACCHI CII0KHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KHCIOTHI, cor). HoMeHkIaTypa u
Ha3BaHUE HEOPTaHMUYECKUX BEIIECTB UCXOMAS U3 UX XUMUIECKOH (HOpMYIIBI HITH
COCTaBJICHUE XUMHUYECKOH (POPMYIIBI HCXO/S U3 Ha3BaHHS BEIIECTBA IT0 MEXTYHAPO THOU
WM TPUBUAIBHON HOMEHKJIATYpe.

MexmonexynapHbie B3auMmozeiictsust. Kpucramnoruapatel. ArperarHble COCTOSHHUS
BeuecTBa. Kpucrammnueckue 1 aMmop(dHble BeliecTBa. THITbl KPUCTAIUTHUECKUX PEIIETOK
(aToMHas1, MOJIEKyJISIpHAsl, HOHHASI, METaJTU4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOWMCTB
BEIIIECTBA OT THUIIA KPUCTAJUINYECKOH pemieTku. [IpndanHel MHOr00Opas3us BEIIecTs.
CoBpeMeHHBIE MTPECTABICHNS O CTPOCHUH TBEPJIBIX, KHUJIKUX U Ta3000pa3HBIX BEIECTB.
Kunkue kpuctaibl.

1-00
Ne 5-m

OK 01, OK
02, JIP13

IIpakTnyeckoe 3aHATHE

Pemienue 3a1a4y Ha pacyeT MaccoBOi 10J1M (MAacChl) XUMHUYECKOI'0 JIeMeHTa
(coeauHeHus) B MoJsieKyJe (cMecH).

HcTouHnkn XuMudeckoit nHpopManuu (HaydHas W y4eOHO-HAyJHas JUTEparypa,
cpencTea mMaccoBoi mHpopMarum, cete MHTEpHET U Apyrue). [louck nHbpopMamu Mo
Ha3BaHUAM, UACHTH(HUKATOpaM, CTPYKTYPHBIM (hopMyIIaMm.

1-00
Ne5-n
QI

OK 01, OK
02, JIP13

IMpakTHyeckoe 3aHATHE

PenreHue mpakTHYecKUX 3aJaHUi M0 KiIaccuuKanuy, HOMeHKJIAType H
XHMHYEeCKHM (popMy/1aM HeOPraHMYeCcKUX BelleCTB PAa3JIMYHBIX KJIACCOB
(Ha3bIBaTh W COCTABISTH (HOPMYJIBI XMMHUYECKHUX BEIHIECTB, OIPENCISITH

1-00
No6-n
@Il

OK 01, OK
02, JIP13
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NPHHAIIEKHOCTD K KJIaccy).

Tema 3.2. Copep:xaHue y4edOHOTro MaTepuaJa 12
DOUINKO-XUMHUYECKH e Teopernueckoe o0yueHue 6 OK 01, OK 1
CBOHCTBA HEOPTaHHUeCKHX Metaaiasl. O0mue pusnyeckne H XMuMHYeCKHe CBOICcTBa MeTaLI10B. CriocoOb! 1-0O0 02. JIP13
MOTy4eHHs. 3HaUCHNE METAIUIOB ¥ HEMETAIIOB B IPUPOJIC U KU3HEAECATEILHOCTH 2 MNe 6-m ’
BelIECTB YeJIoBeKa U opraHnu3MoB. Kopposust MeTaJioB: BUABI KOPPO3UH,
CHOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UH.
Hemeramnpl. O0mue pusnyeckue U XuMHU4YeCKHe CBOICTBA HEMETAJLUIOB. TUTTHYHBIE 2 1-0O0 OK 01, OK 1
cpoiictBa metayuioB 1Y— YII rpynn. Knaccudukaiys n HoMeHKIaTypa coeJUHEeHUI Ne7-m 02. JIP13
HeMeTauoB. KpyroBopoThl OMOTEHHBIX JIEMEHTOB B IIPHPOJIE. ’
XuMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHHYECKHX BellecTB (OKCHIOB, 2 1-00 OK 01, OK 1
THAPOKCHIOB, KHCJIOT, COJIei 1 Ip.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOUCTB IPOCTHIX No8-m 02, JIP13
BEIIECTB, BOJOPOJIHBIX COCIMHEHNH, BBICIINX OKCHIOB U
THIPOKCH/IOB.
IIpakTHyeckoe 3aHATHE 2 1-00 2
CocraBjieHne ypaBHeHHii XUMHUYECKUX PeaKL Uil ¢ Y4ACTHEM NMPOCTHIX H CIOKHBIX Ne7-n OK 01, OK
HEOPraHMYeCKHX BellecTB: OKCHIOB METAIJIOB, HEMETAJIOB M aM(OTEPHBIX QI 02, JIP13
3JIEMEHTOB; HEOPTaHNYECKUX KHCIIOT, OCHOBAaHUH U aM()OTEPHBIX THIAPOKCHJIOB,
HEOPraHHYECKHX COJIEH, XapaKTEePU3YIOIINX X CBOHCTBA.
IpakTHyecKoe 3aHATHE 2 I-oo | OK 01, OK 2
PemieHue npakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA CBOICTBA U Ne§ 02, JIP13
N0JIy4YeHHe HEOPraHHYEeCKHUX BEILIECTB. @III-n
JladopaTopHasi pa6ora «CBoiicTBa MeTAJLLIOB M HEMETAJLJIOBY. 1-0O0 OK 01, OK 2
Hccnenoanne GU3MYECKUX U XMMHYECKHX CBOMCTB METAILIOB M HEMETAIIOB. Pemenue 2 No2-n 02, JIP13
3KCIIEPUMEHTAIBHBIX 3aa4 110 CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJNIOB U oIl
HEMETAaJIOB, TI0 PACIIO3HABAHUIO U MOIYYCHUIO COSAMHEHUH METAIIOB U HEMETAJIIOB.
Tema 3.3. Coaep:xkanue y4e0HOT0 MaTepuasa 4
IIpou3BoaCTBO TeopeTnueckoe o0yueHue 2 1-00 OK 01, OK 1
OOmue npeacTaBjeHUus 0 MPOMBIIIJIEHHBIX CMOCO0aX MOJTYYeHHs XMMHUYECKHX MNe 9-m 02, JIP 13

HECOPraHu4eCKMX BEIIeCTB.

BelllecTB (Ha mpuMepe NMPOU3BOICTBA AMMHUAKA, CEPHOI KUCJIOTHI).
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3HaveHMe ¥ IPUMEHEHUE B
OBITY M HA IPOU3BO/ICTBE

UepHas n 1BeTHast MeTaJUTyprus. IIpakTrdeckoe MpUMEHEHHUE HIIEKTPOIN3a IS
MOTYyYeHHs LIETOYHBIX, MIETOYHO3EMENBHBIX METAIUIOB U amfoMUHMSA. CTEKIIO U
CUJIMKaTHasi IPOMBIIIIEHHOCT. [IpoGiiema 0TX0/10B ¥ TOOOYHBIX MPOIYKTOB.

IIpakTHyeckoe 3aHATHE

PenteHue NpakTHKO-OPHEHTHPOBAHHBIX 32/JaHUI 0 POJIM HEOPraHUYECKON XMMHUHU B
Pa3BUTHU MEAMIUHBI, CO3JaHUU HOBBIX MaTepHaJIOB (B CTPOUTEIILCTBE U AP. OTPACIsIX
IIPOMBIIIJICHHOCTH), HOBBIX UCTOUHUKOB SHEPIUHU (aJIbTEPHATUBHBIE HICTOUHUKYU SHEPTHH)
B PELICHUH NPOOIIEM IKOJIOTHIECKOH, YHEPTeTUIECKON U ITHIIEBOMH

0e30macHOCTH.

1-00
Ne9-n
QIIIT

OK 01, OK
02, JIP 13

Pa3nes 4. CtpoeHue M cBOIiCTBa OPraHN4YecKMX BellecTB

26

Tema 4.1.

Kaacenpukanus, crpoenue u
HOMEHKJIATYpa
OpraHn4yecKnx BelecTB

Coaep:xkanue yueOHOT0 MaTepuasia

Teopernueckoe o0yueHue

IIpeamer opranuyveckoii xumun. B3aumMocBsi3b HeOPraHMYeCKUX U OPraHMYecKuX
BelleCTB.

XUMUYECKOE CTPOCHHUE KaK MOPSATIOK COSMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BAJICHTHOCTH. OCHOBHI)Ie TIOJIOKEHU A TECOPHUU XUMUYECKOI'O0 CTPOCHUA OPraHNICCKUX
coenuHenuit A.M. byTtnepoBa. YTinepoaHbIii CKelneT OpraHnueCKONH MOJIEKYJIbI.
MonexymsipHBIE U CTPYKTYPHBIE (pa3BepHYTHIE, COKpAIICHHBIC) XUMHICCKIE (POPMYITHL.
3aBHCHMOCTB CBOMCTB BEMIECTB OT XUMHUYECKOTO CTPOCHUS MOJIEKYIL. M3oMepus u
HU30MepHI (CTPYKTypHast, TeoMeTpudeckas (Ic-Tpanc-u3omMepus). KpatHocts
XAUMHYECKOH CBSI3H.

[onsatue o pyHKIIMOHANEHON TpyIe. [[pHHINTB KiITacCU(pUKAIIMA OPTaHUIECKUX
coeHeHUH. MexayHapoaHast

HOMCHKJIATYpa U MPUHIUIIBI HOMCHKJIATYPbI OPraHuYCCKUX COGHHHCHHﬁ.

1-00
Ne 10-m

OK 01, JIP 5

IIpakTHyeckoe 3aHATHE

HoMeHk1aTypa oprann4ecKux coeIMHEeHUI 0TAeIbHBIX KJIACCOB (HACBHIIEHHbIE,
HeHachILIeHHbIE H ApOMaTHYeCKHe YIJIeBOAOPO/Ibl, CIUPThI, (PeHOJIbI, aTbAerHbl,
KETOHbI, KApOOHOBbIE KMCAOTHI U 1p.) COCTaBICHNE MOIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJI OpPraHNM4ecKUX BELIECTB OT/CIBHBIX KJIACCOB, HCIOJIB3YS UX
Ha3BaHU 110 CHCTEMaTHYECKOH HOMEHKIaType. Pacuers! npocreiimed popmyIst
OpPraHUYECKOM MOJIEKYJIBI,

MCXOJs U3 3JIEMEHTHOT0 cocTasa (B %).

1-00
NelO-n
Il

OK 01, JIP 5

Tema 4.2.
CBoiicTBa OpraHM4YecKHX
coeIuHEeHU

Coaep:xkanue yueOHOro MaTepuasa

14

TeopeTrnueckoe o0yueHue

DUBNKO-XUMHYECKHE CBOMCTBA OPTAHMYECKUX COSTMHEHNUN OTACIIbHBIX KJIACCOB
(ocobeHHOCTH KIIaCCU(UKAIINH

Y HOMCHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHYCCKUH psii 1 o0mas Gpopmyia; u3oMepus;

10

19




(u3ndeckre CBONCTBA; XMMUYECKHIE CBOWCTBA; CITOCOOBI TOTyYCHHS).

OK 01, OK
IIpegenbHbIe yriieBoAOPOAbL. ['opeHre MeTaHa Kak OAWH U3 OCHOBHBIX HCTOYHUKOB 1-00 02 JH,’ 8
TeIUla B IPOMBIIIUIEHHOCTH U ObITy. CBOICTBA NPUPOAHBIX YITIEBOJOPOJOB, HAXOXKACHUE Ne 11-m > >
B IPUPOJE U NPUMEHEHHE alKaHOB. JIP13
HenpenenbHble W apoMaTH4yecKue yriaeBoaopoasl. IlomuMepuzanus sTuiieHa Kak OK 01, OK
OCHOBHOE HaIIPaBJICHHUE €r0 UCIOJIb30BaHus. ['opeHne aneTmieHa Kak HCTOYHUK 1-00 02. JIP 8
BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JJISl CBAPKU M PE3KU METAJLIOB. No 12-m JH; 13 ’
Kucaopoacoaep:kamiue coequHeHus (CITUPTHI U IPOCTHIE dQUPHI, HEHOIBI, aTbICTHIBI OK 01, OK
1 KETOHBI, KapOOHOBBIC KHCJIOTHI M UX MPON3BOIHEIE). [IpakTHdeckoe mpruMeHeHHEe 1-0O0 02, JIP 8,
STHJICHIJIMKOJIA, TANLEpHHa, QpeHona. [IpuMenerne ¢popmanbaernaa, areraibIeruia, Ne I3-m | JIP13
YKCYCHOW KHCJIOTBI. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Moolye CBOHCTBa
MBbLIA.
OK 01, OK
A30Tcoep:Kaliie coelHHeHns (AMHUHBI M1 AMHHOKHCJIOTBI, OeJIKH). 1-00 02, JIP 8,
MNe I4-m | JIP13
. OK 01, OK
Kuaccudukanust 1 0c00eHHOCTH OPraHMYeCKHX peaKuMii. 02. JIP 8
Peakuuonnsie uenTpol. Panukanel. [lepBoHavyanbHble MOHATHS O TUIAX U MEXAHU3MaxX 1-0O0 > >
OPraHUYECKHUX PEeaKIUil. Ne 15-m | JIP13
IIpakTnyeckoe 3aHsATHE OK 01, OK
PenreHue nenoyex npeBpaiieHuil Ha TeHeTHYECKYIO CBSI3b MEKAY KJIaccaMu 02. JIP 8
OPraHUYecKMX cOeIMHeHHUI C COCTaB/ICHHEM Ha3BaHUH OPTaHMUECKUX COCIMHEHHH Mo 1-00 J_[P,l 3 ’
TPUBHAIHHOMN MM MEXTyHAPOAHON CHCTEMaTHYECKON Ne 11-n
HOMEHKIaType. Perienne pacueTHsIX 3a1a4 110 yPaBHEHUSAM PEAKLMM ¢ yUaCTHEM oIl
OpPTaHUYECKHX BEIIECTB.
JlaGopaTopHas pa6ora «IlomyyeHne ITHIIeHA U H3YYeHHE €r0 CBOMCTBY. OK 01. OK
[Monyuenne sTuneHa U3 3TaHONIA B 1a0OPATOPUU M U3YYEHHE eT0 (PU3NUECKUX U 1-00 02 Hl’) 8
XUMHUUYECKHUX cBOMCTB. CoCTaBieHHE PeaKIUil MPUCOESUHEHHSI U OKUCIIEHUS HA TIpUMeEpe No 3-n > ’
STWIIEHA. Pelllenne pacyeTHbIX 3a/1a4 C UCIOJIb30BaHUEM TUIOTHOCTH T'a30B MO0 BOJOPOLY QLI JIP13
U BO3JYXY.
Tema 4.3. Oprannyeckue Coaep:xkanue yueOHOro MaTepuasa
BellleCTBA B TeopeTnueckoe o0yueHue 1-O0 OK 01, OK
o -
KU3HETEATETbHOCTH Buoopranuyeckue coequnenusi. [I[pumenenue u 6moiornyeckasi poJib yriieBoaoB. Ne 16-m 02, JIP 13

yesoBeka. [IpousBoacreo u

OkuciieHue YIJIEBOJAOB — UCTOYHUK SHEPIrUuM KUBBIX OPTaHU3MOB. O6nactu MPUMCHCHUA
AMHWHOKHCJIOT. HpeBpameHHﬂ OCIIKOB MUY B OpraHusme. buonoruueckue (byHKIII/II/I




NpUMEHEeHHE OPraHu4YecKuX
BellecTB B
NMPOMBINLIEHHOCTH.

6enxoB. bruonormaeckue QyHKIIH KUPOB. POIb OpraHudecKkoif XUMIH B pEIICHUH
po6JIeM MUIIEBOH OE30MacHOCTH.

HyxkJiemHOBBIE KHCJIOTBI: cocTaB U cTpoenne. CTpoeHue HykiIeoTH10B. CocTaB
nykienHoBbIX kuciot (JAHK, PHK). Ponb HyKI€MHOBBIX KUCIIOT B )KH3HEACATEIBHOCTH
OpraHu3MOB.

1-00
Ne 17-m

OK 01, OK
02, JIP 13

IIpou3BOACTBO OPraHNYecKUX BelllecTB: MPOM3BOJACTBO METAHO1a, NepepadoTKa
HedTH. [Tonu THIIEH KaK KPYTTHOTOHHAXKHBIH MPOAYKT XUMHUYECKOTO MIPOU3BOJCTBA.
IIpumenenne >tuneHa. [Ipon3BoACTBO U NPHUMEHEHHE KaydyKa U PE3HHBL.
CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIIOKHA, X CTPOEHUE, cBoMcTBA. [IpakTndeckoe
UCTIONB30BaHKE BOJIOKOH. CHHTETHYECKUE TUICHKH: N30JLIIUS VIS IIPOBOJOB, MEMOpPaHBI
JUTSL OTIPECHEHNS BOJIBI, 3alIUTHBIC TUICHKH ISl aBTOMOOHIICH, IIACTBIPH, XUPYPTUIECKHE
noBsA3ku. HoBbIE TEXHOIOIUH aNbHEUIIIETO COBEPLICHCTBOBAHNUS IOJUMEPHBIX
MarepuaioB. Poib oprannueckoi XMMHUH B PEICHUN POOJIeM SHEPreTHUECKO
0€3011acCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3laHIH HOBBIX MaTEpHaiOB, HOBBIX
HCTOYHUKOB dHEPTHUH (aJIbTepHATUBHbIE HCTOUHUKHU SHEPTHUH).

1-00
Ne 18-m

OK 01, OK
02, JIP 13

HpaKTl/I‘{eCROC 3aHATHE

Pemenne NMPAKTUKO-OPUEHTUPOBAHHBIX 3a£[almii 0 COCTABJICHHIO XUMHYECKHUX
peaxum‘i, OTpaKaOIUX XUMHUYICCKYHO aKTUBHOCTb OPIraHUYCCKUX CO€,I[I/IH€HI/II71 B
PA3JINYIHBIX Cpeaax (HpI/IpOHHBIX, 6I/IOJ'IOFI/I‘IGCKI/IX, TeXHOFeHHBIX).

1-00
Nel2-n
Il

OK 01, OK
02, JIP 13

JAunddepenunpoBaHHbIii 32a4€T

Crpoenne BenlecTBa U XMMHYeckue peakuuu. CBoOiiCcTBa HEOPraHUYeCKUX BellecTB.
CTpyKTypa M CBONCTBA OPraHMYecKUX BelleCTB.

Hroro 3a | cemecTp

Teopernueckue 3aHaTHs 36 YacoB, NpaKTHYecKHe 3aHATHA 24 yaca, JabopaTopHble padoThl 6 yacoB, Aud.3a4er — 2yaca, Bcero 68 yacos

Pa3neua 5. Kunerndeckne ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX pPeaKIui 10

Tema 5.1. Kunernueckue Coaep:xanue yueOHOT0 MaTepuasa 4

3aKOHOMEPHOCTH Teoperndeckoe 00yuenmne 11-00 OKO1, 1
NPOTEeKAHUS XHMHYECKHX Xumuueckue peaknuu. Kinaccnpukanus XAaMI4ecKUX peaknuii: 1o GpasoBomy 2 Ne 19-m OKO02, JIP13

peakuuii

cocTaBy (TOMOTEHHBIE M T€TEPOT€HHBIE), 10 HCIIOIb30BaHUIO KaTalln3aTopa
(KaTaIUTHIECKHE W HEKATATHTHUCCKHUE).

CKOpOCTB peakiny, ee 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPHUPOIBI pEarupyromInx
BEIIIECTB, KOHIICHTPAIINHN PEarnpyromnux BEMmecTB, Temneparypsl (mpasuno Baat-I'odda),
momaian peaKHI/IOHHOI\/’I TMMOBEPXHOCTHU, HATMYUA KaTaIru3aTopa. Ponb KaTaJan3aTopoB B
MIPUPOIEC U IIPOMBIIIUIEHHOM IIPOU3BO/ICTBE.

DHeprus akTUBAIUA. AKTUBUPOBAHHBIN KoMIuieke. Katanu3aTops! u katanms. Poib
KaTaJIn3aTOPOB B IPUPOAE U NMPOMBIIUIEHHOM NPOU3BOACTBE.
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JlabopaTopHasi paGora Ha BbIOOP:

1. JlaGopaTopnas pa6ora «OnpeneneHne 3aBHCHMOCTH CKOPOCTH PeaKIuu
OT KOHIIEHTPAIlMH pearupyoIINX BellecTBy. llccnenoBanue 3aBUCUMOCTH CKOPOCTH
peakuuu ot KoHIeHTpauuu. OnpeeneHne KOHCTaHTbl CKOPOCTH Peakiy rpaduuecKiumM
METOJIOM.

2. JlaGopatopnas pa6ora «OnpeneneHne 3aBHCHMOCTH CKOPOCTH PeaKIuu
oT TemmnepaTypsbi». MccienoBanue 3aBUICUMOCTH CKOPOCTH PEAKIIMU OT TEMIEPATypBHI.
Pacuer sHeprun akTUBANH PEAKIUH.

Pemenre npakTHKO-OPUEHTUPOBAHHBIX 3a/laHAI Ha aHATU3 (PAKTOPOB, BIMAIOMINX HA
N3MEHEHHE CKOPOCTH

XMMHUYECKOH peaKIiH.

11-00
No4-n
QIIIT

OKO1,
OKO02, JIP13

Tema 5.2.

Coaep:xanue yueOHOro MaTepuaJa

TepMoanHaMUUYeCKHe
3aKOHOMEPHOCTH
NMPOTEKAHUS XUMUYECKUX
peakuuii. PapHoBecue
XUMHYECKHX PACKLMH.

Teopernueckoe o0yuenue

Knaccuduxanusi XMMHYECKHX peaKuii: o TemioBoMy 3¢ dexty
(3K30TepMUYECKHE, JHA0TEPMHYECKHE), 10 00PaTUMOCTH (00paTHUMbIE U
HeoOpaTuMmblie). TertoBeie A3PPEKTH XUMHUECKIX peakiuil. TepMoxuMudaeckne
ypaBHeHUst. OOpaTHMOCTD peakiiii. XUMHIECKOE PABHOBECHE M €TO CMEIIECHHE TT0/
JEHCTBHEM PA3IMYHbIX (PaKTOPOB (KOHLEHTPAIHS PEareHTOB WM MTPOILyKTOB PEaKIny,
JlaBJICHUE, TEMIIEPATYPa) JUIsl CO3AaHHsI ONITUMAIIBHBIX YCIOBHI MMPOTEKAHMUSI XMMHUUECKUX
nporeccoB. [lorarue 06 sHTaNBIIN U SHTpONTUHU. DHeprusd [m66ca. 3akon ['ecca n
CIeCTBHA U3 Hero. Poib cMeleHns paBHOBECHUS B TEXHOJIIOTHUECKUX MpoIieccax.

11-00
Ne20-m

OKOl1,
OKO02, JIP 13

IIpakTHyeckoe 3aHsITHE

punuun Jle llaTearse. Bausanue pa3jinyHbix GpakTOPOB HA U3MEHEHUE PABHOBECHUS
XHUMHUYECKUX peaKkiuii. 3aKoH NEHCTBYIOIIMX MacC U KOHCTAaHTa XUMHUUECKOTO
paBHOBecusl. PacueTsl paBHOBECHBIX KOHUEHTpALMi pearupyouuyx BeuecTB U
MIPOAYKTOB peakuuii. PacueTs! TenaoBoro a¢¢dexra peakiuy.

Pewenune npakTuKko-OpUEHTUPOBAHHBIX 3alaHuil Ha npuMeHeHue npuHuumna Jle-Illatense
JUTSL HAXOKACHUSI HAaIlpaBJIeHHUs CMELCHHS PABHOBECHSI XUMUUECKON PEaKIMKU U aHAIN3
(haKTOPOB, BIUSIONIMX HA CMEIICHUE XUMHYECKOT'O PABHOBECHSI.

11-00
Nel3-n
I

OKO1,
OKO02, JIP13

JlaGopaTopHas pa6ora «3yyeHue BIUSTHUSA PA3IHMYHBIX (PAKTOPOB HA CMELICHHE
XHMHMYEeCKOro paBHoBecHs». lccienoBanne BIUSHUS N3MEHEHHS KOHIIEHTPAIIH
BEHICCTB, pCaKIIUH CPEIAbI U TEMIIEPATYPhI HA CMEHICHUC XUMHUYCCKOTO PABHOBECHUA.
CpaBHCHI/Ie TIOJTYYCHHBIX PE3YJIbTATOB C TCOPETUUCCKU TPOTrHO3UPYEMBIMU HA OCHOBE
npuHuuna Jle Illaresnse.

11-00
No5-n
I

OKOl1,
OKO02, JIP13

Pasnen 6. lucnepcHbie cucTeMbl

Tema 6.1. ‘

Coaep:xanue yue0HOT0 MaTepuasa
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JlucnepcHbIe CHCTEMbI H Teoperuyeckoe o0yuenue 11-00 | OKO1, 1
(aKTOPBI X YCTOHYHBOCTH Jucnepcubie cucrembl. Kostouanbie cucrembl. IcTUHHBIE pacTBOPBI. 2 Ne2l-m | OK02
PactBopenue kak (pu3HKO-XUMHUecKHii nporecc. PactBopsl. CriocoOb! TPUTOTOBIECHHS OK 07'
pacTtBOopoB. PacTBopuMOCTh. MaccoBas 101 pacTBOPEHHOTI0 BellecTBa. [IpenensHo !
JIOITyCTUMBIE KOHIIEHTPALUU U UX UCIIOJIb30BaHKE B OLIEHKE 3KOIOTHYECKOI JIP 13
0€3011acCHOCTH.
Krnaccudukanus aucnepcHbIx cucteM 1o coctaBy. CTpoeHue n GpakTopbl yCTOWYHBOCTH
JUCTIEPCHBIX CUCTEM. Pacrio3HaBaHMe HCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U
rpyboancnepcHbix cucteM. CTpoeHne Mutesuisl. PaccenBanue cBeTa pH NPOX0XKICHUT
CBETOBOTO ITy4Ka 9epe3 ONTHIECKH HEOJHOPOIHYIO cpeny (3ddexra Tunnans).
IpakTHyecKoe 3aHATHE 2 I1-oo | OKOI, 2
Pemienue 3a1a4 Ha NPUIOTOBJIEHHE PACTBOPOB. Nel4-n 0OKO02,
Peenue npakTuko-OpuEeHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA JUCIIEPCHBIE CUCTEMBI, QLI OK 07
UCTIOJIb3YeMbIC B OBITOBOM M MTPOU3BOICTBCHHOM JCATEIHHOCTH YEIOBEKA, C TO3UITHIA TP 13 ’
9KOJIOTNYECKON 0e30MacHOCTH NOCHIECTBUN M TPAMOTHBIX PEIIeHUH MpodJem,
CBSI3aHHBIX C XUMMUEIL.
TeMma 6.2. Conep:xanue yueOHOT0 MaTepuasa 4
HccaenoBanue cBONMCTB JlagopaTopnas padora «IIpuroroBiieHne pacTBOpOB». 2 11-00 OKO1, 2
JIMCTIEPCHBIX CHCTEM LISl HX [TpuroroBnenne pacTBOPOB 3aJaHHOM (MOJIAPHON) KOHIEHTpAuK  (C MPaKTHKO- Ngglsz 0K02,
OpUEHTHPOBAHHBIMH BOIIPOCAMU), ONIPEENIEHHE CPEbl BOJHBIX PACTBOPOB.
uaeHTHGUKAINT P P P ), onipex PEAbL BOAHBIX P P ¢ JIP13
JlaGopaTopHas pa6ora «HccneqoBaHue TMCHEPCHBIX CHCTEM).
IIpurorosneHue u U3y4eHre CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3HH, 2 11-00 OKO1,
AMYJILCUH, KOJUTOUIHOTO pacTBopa. CpaBHEHNUE CBOMCTB UCTUHHBIX M KOJUTOUIHBIX No7-n OKO02, 2
PacTBOPOB, BBISBICHUE OCHOBHBIX Pa3IUUUN MEX1Y HUMH. QI JIP13
Pa3z[e.11 7. KauecTBeHHBIE peaKkuuu 06Hapymem/m HEOPraHu4e€CKMX U OPraHnveCKux BEeIIeCTB 10
Tema 7.1. OOHapyxeHue Conep:xanue yue0HOT0 MaTepuasa 4
HEOPraHM4YeCKUX KATUOHOB U IIpakTHyeckoe 3aHsITHE 2 11-00 OKO1, 2
AHUOHOB KadecTBeHHbIe XMMHUYeCKHE PEAKIUH, XapaKTepHbIe ISl 00HAPYKeHUSsI Nel5-n OK02
HEOPraHM4ecKHX BemecTB (KaTHOHOB U TP 1 3’
annoHoB). CocTaBlieHHEe YpaBHEHUH Peakuy oOHapyskeHus KaTHoHOB [-VI rpymm u
aHMOHOB, B T.4. B
MOJIEKYJIIPHON ¥ MIOHHOH (hopmax.
Peakiun oOHapykeHUsI HEOPTAHNIECKUX BEIIECTB B PEAIbHBIX 00BEKTaX OKpYKaroIeit
CpEIBL.
JlaGopaTopHasi pa6oTa Ha BHIGOP: 2 11-00 2
1. JIabopaTtopHas padoTra «AHaIUTHYEeCKHe peakiun KaTuoHoB I-VI rpynm». 8-1 OKO1,
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ITpoBeneHne kKa4eCTBEHHBIX PEaKINi, HCTIOIb3YEMbIX I OOHAPY>KEHHSI KAaTHOHOB |
TpyIIbI (Kanus, HaTpus,

MarHus, amMoHus), 11 rpynmer Ha npumepe 6apusi, 111 rpynmsr - cBunna, [V rpynmsr -
amomuHus, V rpynnsl - sxenesa (11 u 1IT), VI rpynme! - Hukenst. Onncanue HaOmoaaeMbIX
SIBICHUH U COCTAaBICHHE XUMUYECKUX PEAKIIUI.

2. JIaGopaTopHasi pa0oTa KAHATUTHYECKHE PEAKIIMH AHHOHOBY.

[IpoBeneHne kaueCTBEHHBIX PEaKlnii, UCTIOIb3YEMbIX U OOHAPY)KEHHS aHHOHOB:
kapOoHara, ¢ocdara, cynbdara, cynspuna, HUTpara, Xiaopuaa u ap. Onucanne
HaOTI0JAEMBIX SIBICHUH M COCTABICHHE XUMHIECKUX PEaKIHH.

@Il

OKO02,
JIP13

Tema 7.2.

Oonapy:xeHHe OpraHu4eCcKHX
BelleCTB OTAeJbHBIX KJIACCOB
€ MCI0JIb30BAHUEM
Ka4YeCTBEHHbIX pPeaKkuuii

Coaep:xanue yueOHOro MaTepuaJa

IIpakTHyeckoe 3aHATHE

KadecTBeHHbIe XMMUYeCKHE PeaKIUU, XapaKTepHbIe VISl 00HAPYKeHUS OTAEJIBHBIX
KJIACCOB OPraHMYecKHX COeIMHeHU: (eHOIOoB, albleriuI0B, KpaxMaia, yKCyCHOH
KHUCJIOTHI, aMUHOKHCIIOT U JIp.

Jlenarypauus GeJIKOB IPY HArPeBaHUM, LIBETHBIE PEaKIUHU OEIIKOB.

CocTaBieHne KaueCTBEHHBIX PEakIui 00HApY EHHUS OPraHUYECKUX COCTUHEHUIH
OTJIEJIBHBIX KIJIACCOB.

11-00
Nel6-n

OKOl1,
OKO02,
JIP 13

JlabopaTopHasi paGoTa Ha BbIOOP:

1. JIabopaTtopHas padora «KayecTBeHHbIe peaKUMHU HA OTeJbHbIe KJIacChl
OpraHU4YecKHuX BemiecTB». [IpoBe/icHe Ka9eCTBCHHBIX PEaKI[Ui, UCTIONB3YEMBIX IS
0OHapyKEHUs OPTaHWMIECKHUX BEIIECTB PA3ITUYHBIX KJIACCOB: ()EHOIIOB, aJIbJICTH/IOB,
Kpaxmalia, YKCYCHOM KHCIIOThI, aMHHOKHUCIIOT, OeJKoB u Jip. OnucaHue HaOIr01aeMbIX
SIBJIEHUHM U COCTaBJICHHE XUMUYECKUX peaKL[I/Iﬁ W/UIIN CXEM.

2. JlabopaTopHasi padora «KauecTBeHHbI aHAIU3 OPraHUYECKUX COeTUHEHUI MO
(pyHKIHOHATBLHBIM rpynnamy. [IpoBeeHre Ka4eCTBEHHBIX PEAKIU, UCIIOJIb3yEMbIX
JUTA pacTio3HaBaHUA OPraHUYCCKUX BEIIECTB OTACIIbHBIX KJIACCOB IO (byHKHI/IOHaIII)HI)IM
rpynnaM: Ha IpUMepe aMUHOKHCIIOT ¥ KapOOHOBBIX KHCIIOT, CIUPTOB U (DEHOJIOB,
aJIB/IETUA0B U KeTOHOB. Onncanne HaOMI0aeMbIX SIBJICHUH M COCTAaBJIEHHE XUMHYECKUX
peaKnuil U/UIH CXeM.

11-00
No9-1
BIIIT

OKO1,
OKO02,
JIP13

KonTtpouabHnas paGora

CKopocTh XUMHYECKOH peaknuy 1 XHMHYeCcKoe paBHOBecHe.
JucnepcHble CMCTEMBI.

IIpogeccnonaibHO-OPHEHTHPOBAHHOE COJECPKaAHUE (COAepKaHUe TPUKJIATHOTO MOAYJIs)

Paznen 8. Xumus B ObITY M IPOU3BOJICTBEHHOM 1€eSITEJIbHOCTH YeJI0BEKa

Tema 8.1. Xumus B ObITy 1
NMPOU3BOACTBEHHOM
AeATeJIbHOCTH YeJI0BeKa

Coaep:xanue yueOHOT0 MaTepuasa

IIpakTnyeckoe 3aHATHE

JKoaornyeckasi 6e30MaACHOCTb NMOCJIAeICTBUI ObITOBOM M MPOM3BOICTBEHHOI
JeITeJIbHOCTH YeJI0BeKa, CBI3aHHAA C MepepadoTKoil BelmecTB; OUCK U aHAIIU3
XUMHUYECKON MH(GOPMAIIMY U3 PA3THMYHBIX UCTOYHUKOB (HAyYHAS U Y4eOHO-HAYYHAS

11-00
Nel7-n
QIIIT

OK 01, OK
02, OK 04,
OK 07,
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JTUTEpaTypa, CPeICTBA MACCOBOM MHPOPMAINH, ceTb IHTEepHET U IpyTHe). 11K 1.2,
JIP10
IIpakTHyeckoe 3aHsITHE
Keiicol (¢ yueTrom Oyayieii npodeccnoHaJIbLHOM 1eATeJbHOCTH) HA aHATTU3 11-00 OK 01, OK
nH}popMannK 0 MPOU3BOACTBEHHOI EATEIILHOCTH YeJIOBEKA, CBI3aHHOW C nepepaboTKoM Mel8n |02, OK 04,
Y TIOJTyYCHUEM BEIIECTB, a TAK)KE C IKOJIOTUICCKOH OE30MacHOCTHIO. 2 QI OK 07, 2
[IK 1.2,
JIP10
OK 01, OK
[pakTuyeckoe 3aHATHE 2 11-00 02, OK 04, 2
3amura keiica: [Ipencrasiienue pe3yibTaTOB pellleHUs KEWCOB (BBICTYIICHHUE C Nel9-n OK 07
Hpe3eHTaIuei) QI ’
IIK 1.2,
JIP10
Pa3nen 9.1. UcciienoBanne 1 XuMHYeCKHi aHAJIN3 00beKTOB Onocgepbl 36
Tema 9.1.1. Coaep:xkanue yueOHOro MaTepuasa 8
OcHoBbI 1200paTOPHOI JladopaTopHasi pa6oTa «OCHOBBI JIA00PATOPHO MPAKTUKIY. 2 11-00 OK 01, 2
NPAKTHKH B ﬁagopaTopHaﬂ n(6)cyﬂa u XI/IMI/I‘I;CKI/IC pe%KTHBI)I. OCHOBHBIE na60paTngme oInepaluu. ]\@570]-7/1 K 1.2,
NPOdeCCHOHATLHBIX aboparopHoe obopynoBanue. TexHrka 6€30MaCHOCTH U MpaBuia padoThl (IOBEIEHNUs) B 1) JIP10
nabopaTopum.
JabopaTopusx
IpakTHyecKoe 3aHATHE 2 I-oo | OKO0l1, 2
BbinosTHeHHE THIOBBIX PACYETOB IO TEMATHKE IKCIEPUMEHTA (BBIXO] MPOIYKTA Ne20-n | TIK 1.2,
peaxImu, Macca HaBeCKH, 00bEM paCTBOPHUTEIIA). @Il JIP10
IMpakTHyeckoe 3aHATHE 11-00 OK 01, 2
O0padoTKa TaHHBIX, AHAJIU3 U OLIeHKA UX TOCTOBEPHOCTH (BBIYHCICHUE CPEIHETO 2 Ne2l-n | TIK 1.2,
3HAYECHUS SKCIIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH). oIl JIP10
IIpakTH4Yeckoe 3aHsATHE 2 11-00 OK 01, 2
IIpencraBieHue pe3yJbTaToB IKCIIEPUMEHTA B pa3inuHoii popme (Tabnuua, rpaduk, Ne22-n HK 12,
OTYET, JIOKJIAJ], IPE3EHTAIUS). gt | JIP10
Tema 9.1.2. Conep:xaHue y4e0HOro MaTepuasia 6
XHUMHUYeCKHIT aHAJIU3 MPOD Teopernueckoe o0y4enune 2 1-00 | OK 01, OK 1
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BOAbI

Kuaccudukanust npod BoAbI 10 BUAY M HA3HAYEHMIO, HCXOAS U3 ee XMMHYeCKOro Ne-22m | 02, OK 07,

coctaBa. OpraHoJienITHIeCKAEe CBONHCTBA (3amax, MPO3pagdHOCTh, IBETHOCTh, MyTHOCTB) K 1.2. JIP

BoAbl. KHCIOTHOCTE U 11e10uHOCTh BoAbL. pH cpeasl 1 MEeTObI ee ONpeieneHuUsl. 10 ’

JKectkocTb BoAbI U METOABI ee onpenencHud. CylniHOCTb MeToja TUTpoBaHusA. Busl

KECTKOCTH BOJBI (BpeMEHHas U MOCTOsTHHAS ). JKeCTKOCTh BOJIbI KaK NPUYUHA BBINACHUS

0CaIKOB MJIM 00pa30BaHMs COJICOTIIOKEHHUH, UMEIOIIMX MECTO B OBITY M Ha

IIPOU3BOJICTBE.

CocrtaB coJei, BBI3BIBAIOIIUX KECTKOCTh BOJbI. XMMUYECKHUE IIPOLIECCH, YCTPaHIIONIUE

KECTKOCTh BOJBI. Y PAaBHEHUSI XUMHUECKHUX PEAKIUH, MILTIOCTPUPYIOLINX MTPOIIECCHI,

MIPOMUCXOIAIIHIE MIPU YCTPAHEHNH KECTKOCTH. Y CTPAaHEHHE BPEMEHHOI KECTKOCTH

OBITOBBIMU M XUMHYECKUMH criocoO0amu. CIIocoObl yCTpaHEHHsI IOCTOSTHHOM )KECTKOCTH.

IIpakTnyeckoe 3aHATHE

Cnoco0nb! BhIpaskeHUs] KOHIEHTPALMH PACTBOPOB: MaccoBast 10151 pACTBOPEHHOTO 11-00 OK 01. OK 2

BEIIIeCTBa, MOJIIPHAs M MOJISUIbHAS KOHLEHTpauu. Tutp pactBopa. Perienue npakTuko- No23-n 02 OK, 07

OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA PacueT KOHLIEHTPALMN 3arpsI3HAIOIUX QLI > i

BEIIECTB M UX CPABHEHHE C IpeAeTIbHO T0oMycTUMBIMU KoHIeHTparuaMu (I1JIK). Hé< 1.2, JIP
1

JlabopaTopHasi paGoTa Ha BbIOOP:

1. Jla6opaTopHas padoTa «O4HCTKA BOIBI OT 3arpsi3HEHUID». 11-00 OK 01. OK 2

Hcnonp30BaHue METOZOB (DHITBTPOBAHUS U aICOPOIIUH U OTACIICHHS 3arpsA3HEHINA B Nell-n >

HCCIIeyeMoit mpobe @Il 02, OK 07,

BOJIbI. BBIOOp MeTOa OUNCTKY B 3aBUCHMOCTH OT BHJia 3arpsisHeHust. CpaBHEHHE IIK 1.2, JIP

3¢ EKTUBHOCTH Pa3INIHBIX 10

METOAOB OYMCTKHU BOJbI B PA3HBIX YCJIOBUAX (B na6opaTop1/H/I, B IOMAaIllHUX U ITOJICBBIX
YCIIOBHSAX).

2. JladopaTopHnasi padora «Onpenenenue pH Boabl U ee KUCIOTHOCTHY.
Omnpenenerne pH cpep! ¢ MOMOIIBI0 YHUBEPCAIEHOTO HHANKaTOpa. Vcnonp30BaHue
TUTPOBAHHUS JJIS ONPEIETICHUS KHCIOTHOCTH. OTpeienenue oomei KNCIOTHOCTH BOIHI,
pacdet cBOOOHON KUCIOTHOCTH.

Omnpenenenne oOmeit n cBo00IHOI 1menouHocTH. CocTaBIeHNe YpaBHEHUH peaKkIid,
MIPOTEKAIONINX IIPH ONPEAEICHIH KUCIOTHOCTH/ ET0YHOCTH P00 BOJIBI. Y CTAHOBIICHHUE
CHOCO00B HCIIOJIB30BAHUS NCCIIEJOBAHHBIX ITPOO BOABI B )KU3HEISSTEINEHOCTH YEIOBEKa,
HA OCHOBE MOJIy4YEHHBIX JAHHBIX O COCTABE.

3. JIabopaTopHas padoTa «OnpeejieHHe 5KeCTKOCTH BOABI H CIIOCO0KI ee
yCTPaHEeHUs.

CriocoObI yCcTpaHEHHUS BCEX BHJIOB KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIEH
JKECTKOCTHU. Perienne skcrepuMeHTalnbHOM 3aJa4ul Ha BBISIBJICHUE BPEMEHHON U
MIOCTOSTHHOM ’KE€CTKOCTH BOJBI. OLIEHKA BEPOATHOCTH YCTPAHEHHS BCEX BUIOB KECTKOCTH
B JIOMAIIHUX YCIOBHSIX.
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Tema 9.1.3. Copep:xaHue yuedOHOro MaTepuaJia
XMMHUYeCKUl KOHTPOJIb Teoperuyeckoe o0yuenue OK 01, OK 1
Ka4ecTBA NPOIYKTOB KauecTBeHHBIH XHMHYeCKHIi COCTaB MPOAYKTOB MUTaHusA. Bemectsa, 11-00 02, OK 07,
¢anscupuuMpyoNnKe IPOIYKTHl IMTAHUS, U BEIIECTBA, 3arps3HSIONINE TPOIYKTHI Ne23-m K 1.2
MUTaHus nutanus. OnpeaeneHne 3arpAa3HAoNX XUMIIECKIX BEIECTB B MPOAYKTaX MUTaHMS, o
OTIpEJIeTICHUE BEILECTB, HE 3asIBJICHHBIX B COCTaBE MPOIYKTOB MUTaHMS. JIP 9
IIpakTnyeckoe 3aHATHE
Oprannyeckue 1 HeOPraHM4YecKHe BellecTBa, BXOAsIIHe B COCTAB NPOIYKTOB
nutanus. OnpeneneHne cocraa OO Ha COIEPKAHUE MaKpO U MUKPOIJIEMECHTOB. 11-00 OK 0]1. OK
N3yyenne npeanokeHHBIX MpernoaaBareaeM 00/ Ha MpeIMeT XUMUUYECKOTO COCTaBa, No24-n > 2
OIpEJEJICHUE N0JIEH OT CyTOYHOU HOPMBI MAKPO U MUKPORJIEMEHTOB B QLI 02, OK 07,
yKa3aHHoM Osrofie. Penenue npakTuKo-OpUEHTUPOBAHHEIX 337124 0 KyJIMHAPHOM K 1.2,
TEMAaTHUKE Pa3IUYHBIX THUIIOB. JIP 9
JlaGopaTopHasi paGoTa Ha BHIOOP: 11-00
1. JlabopaTtopHas padoTa «O0HapyKeHIe HUTPATOB B MPOAYKTAX MUTAHU». Nel2-n 2
HccnenoBanne MaTepranoB MOIYKOIMYECTBEHHBIM METOAOM OIIPECICHHUSI HUTPATOB C @Il OK 01, OK
HCIOIIb30BaHAEM 02, OK 07,
T eHnIaMIHa (KOPHETIIOAbI OBOIIEH, JIMCThS M KOYEPHDKKA KaITyCThI, VIO PPYKTOB). K 1.2,
AHanu3 ypoBHs JIP 9
3arpsA3HEHUA HUTPpATaMU 10 UHTCHCUBHOCTU OKpallMBaHUA MPOJAYKTOB PEAKIINU.
2. JlaGoparopHas padora «McciienoBaHne NPoIyKTOB MUTAHUS HA HAJIMYHE
YIJIEBO/IOBY.
HCCJ’ICI[OBaHI/Ie MOJIOYHBIX IIPOAYKTOB HAa HAJIMYUEC Kpaxmala. I/ICCHCHOBaHI/Ie MIPOAYKTOB
Ha HAJINYUE TJIFOKO3BL.
Tema 9.1.4. Coaep:xanue yue0HOT0 MaTepuasa
XHUMHUYeCKHUil aHaaIu3 Npod Teoperuueckoe odyuenne OK 01, OK
BOIbI Kaaccudukanus no4s no BUAY M Ha3HA4YECHHUIO, HCXOASA U3 XUMHYECKOI0 COCTABA. 11-00 02, OK 07, 1
Wnentndukanys mpoObl HOYBHI [0 €€ XUMHYECKOMY COCTaBY, OITMCAaHHE BO3MOKHOCTEH Ne24-m oK 1.2
ee mpuMeHeHns. TpeOoBaHus K KaueCTBY HOYBHI Pa3IMYHOTr0 Ha3HaueHus1. Onucanne -
0COOEHHOCTEH NCIOIB30BAaHHUS ITOYB B 3aBUCUMOCTH OT THIIOB, CITOCOOBI YITy4IICHHUS JIP 10
Ka4yeCTBaA IMOYB B 3aBUCUMOCTH OT HA3HAYUCHMUA.
OO0acTy UCNONIBb30BAHUS OPraHHYECKHUX yI00pEHUI B 3aBUCHMOCTH OT Ka4€CTBEHHOTO
cocraBa. OnucaHne OpraHMYecKiX yA0OpeHH 1 NX IPIMEHEHHNE B 3aBUCIMOCTH OT
COCTaBa ITOYBBI M €€ Pa3HOBHIHOCTH.
IIpakTH4yeckoe 3aHsATHE 11-00 OK 01, OK 2
O0.1acTu Ha3Ha4YeHusl (IPUMeHEeHNs ) IOYBbI, HCXO0s 3 KAYeCTBEHHOro U Ne25-n | 02, OK 07,
KOJINYECTBEHHOI0 COCTaBa. AHAINU3 HOPMATUBHOM JOKyMEHTAIUU. QLI K 1.2,
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Ponb HEOpraHMUECKHX BEIIECTB B KAUECTBE MUHEPATIBHBIX YAOOPEHNH, YIIydIInTenei JIP 10
nouBbl. CocTaB MUHEPAIBHBIX yJOOPEHNUI U UX IPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa
MIOYBHI U €€ Pa3HOBUIHOCTH. B3aMOCBS3b cOCTaBa y1oOpeHHH U UX BIUSHUS Ha
BEreTaTUBHbIE CBOMCTBA M IUIOJJOHOIICHHUE PACTEHUI.
JlaGopaTopHas pa6oTa Ha BLIOOD:
1. JlabopaTopHas padoTa «O0HApyKeHIe HEOPTAHUYECKUX MpUMeceii B mpooax». 2 11-00 OK 01, OK 2
[Tpurorosnenue mpoObI TOUBKI IJIs1 HCCIIEIOBAHHS KUCIOTHOCTH/ILEIOYHOCTH, Nel3-n 02. OK 07
HeopTraHMYeCcKuX 3arps3HeHnid. OOHapy)keHUe XJIIOPU/I- U CYIb(paT-HOHOB B IIPOOE QI Hf( 12 ’
nouBbl. CocTaBieHNE ypaBHEHHH peaknii 0OHApyKEHUSL. -
CpaBHEeHHE MTOTYYEHHBIX ITOKa3aTeNei ¢ HOPMATUBHBIMU (CIIPABOYHBIMK) 3HAYCHUSIMU. JIP 10
2. JlaGopaTopHast padora «Onpeaenenue pH BoaHOM BBITSIZKKY N04YBbI, ee
KHCJIOTHOCTH H IIEJOYHOCTH.
HccrnenoBaHue BOMHBIX BBITSDKEK 00Pa3lloB TOTOBBIX MOYBEHHBIX CMECEH (I pa3HbIX
TUIOB pacTeHui). OmnpeneneHue pH mo4YBkI ¢ UCHOIB30BaHNEM MHAUKATOPOB. OIleHKa
THUIIOB [TOYB B NPE/CTABICHHBIX 00pa3iax (CHIbHOKHCIAs, KHCIas, ClaboKucas,
HelTpasibHasl, IeJI0YHas).
Tema 9.1.5. Conep:xanue yueOHOT0 MaTepuasa 10
HccaenoBanme 00LeKTOB Teoperudyeckoe odyuenmne 2 1-00 OK 01, OK 1
6I/IOC(])epr Y4eOHo-HCCTET0BATENBCKHIT MPOEKT B 00J1aCTH HCCJIEA0BAHNS 00HEKTOB No25-m 02, OK 04,
ouocdepsnl. O030p TeM yueOHO-HCCIEAOBATEIBCKIX TPOSKTOB. AJITOPUTM BBITIOJIHEHUS OK 07
npoekra. Onpenenenne MpoodIeMsl HCciieI0BaHus. MeToabl TONCKa, aHAIN3a H ’
00paboTkK MHGOPMAIUH O TIPOEKTE B PA3INYHBIX HCTOUYHHKAX. 1K 1.2,
JIP 10
IIpakTHyeckoe 3aHATHE 2 OK 01, OK
O0ocHOBaHMe AKTYaJbLHOCTH BbIOPAHHOH TeMbl. BeisiBIeHUe MPo0/1eMbl 11-00 02. OK 04 2
uccienoBaHusi. Boioop 00beKTOB U METO/I0B HccienoBaHusl. [locTaHoBKa 1enei 1 3a1aq No26-n > ’
nccienoBanus. OnpeseneHne NpoayKTa UCCIEeA0BaHMU. QLI OK 07,
OmpenenieHne 3TanoB ¥ COCTAaBIICHUE TUIAHA UCCIIEAO0BaHNS. K 1.2,
JIP 10
JlaGopaTopHas pa6oTa 2 OK 01. OK
«HMccienoBanue NpeaioKeHHOr0 00beKTa HA KUCJIOTHOCTb, IEJI0YHOCTb, 1-00 > 2
XHMMYEeCKHi cocTaBy (3arps3sHUTENH, MaKpO- M MUKpoaneMeHTh). O0paboTka Nel4-n | 02, OK 04,
PpEe3yNIbTaTOB HCCIIE0BAHMS. orrr | OK 07,
K 1.2,
JIP 10
JlaGopaTopHas pa6oTa
«OueHKa Ka4yecTBa MCCJIETyeMOro 00beKTa, HCX0/Isl H3 Pe3yIbTATOB XHMHYECKOT0 2 11-00 OK 01, OK 2
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aHaJIu3a». Nel5-n 02, OK 04,

PUIT | OK 07,

K 1.2,

JIP 10

OK 01, OK 2
IIpakTHyeckoe 3aHATHE 2 11-00 02. OK 04
3ammuTa npoekra: [IpeacraBiaeHue pe3yJbTaTOB BbINOJHEHHS Y4eOHO- Ne27-n OI’< 07 ’
HCCJIeI0BATEIBCKHX MPOEKTOB (BHICTYIUICHHUE C IIPE3CHTALINCH). @Il K 1 2’

JIP 10

IIpoMe:xxyTouHasi aTTeCTAlUs MO TUCHHUILIMHE (IK3aAMEH) 6

Hroro 3a |l cemecTp Teoperudeckue 3ansaTus 14 yaco, npaktudeckue 3auaTus 30 yacos, 1adbopaTopHble padoThl 24 yaca, KOHTPOJIbHasI padoTa — 2
yaca, IK3aMeH 6 yacoB- Bcero 76 4acos.

Bcero | 144u | 750, I1. 84, 5.6, 0\32, K\p 2
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3. YciaoBusi peaju3anum nNporpaMMbl 001eo0pa3oBaTeJbHON JUCITUNIMHBI

3.1 TpeGoBaHus K MATEPUAIbHO-TEXHUYECKOMY 00ecIe4eHnI0
Jns  peanuzanuy  MpOrpamMMbl  JUCHMIUIMHBI JOJDKHBI  OBITH TPEAYCMOTPEHBI  CIIEAYIOIINE
CIelMaIbHbIE TIOMEIICHUS: YU4EeOHBI KaOMHET XUMHUH W/WIIA YI€OHON XMMHYECKOM J1ab0opaTopHH.
Ob6opynoBanue yueOHOro KabuHeTa (HarJIsgHBIE MOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX MOJENeH
MOJIEKYJI, MOAENIN KPUCTAIUTNYECKUX PEHIeTOK, KOJUIEKIIMH MPOCTHIX M CIIOKHBIX BEIIECTB WU/UIU
KOJIJICKIIMH TTOJIMMEPOB; KOJUIEKIMS TOPHBIX ITOPOJ U MUHEpANOB, Tabunua MeHeneesa, yueOHbIe
¢buapMbl, IUGPOBBIC 00pa30BATEIIbHBIC PECYPCHI.
Texuuueckue cpenctBa OOydeHHs: KOMIBIOTEP C YCTPOWCTBAMH BOCIIPOM3BEIEHHS 3BYKA,
NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C SKPAHOM, MYJIbTHUMEIUNHAs JI0CKa, yKa3Ka-TNpe3eHTep Ui
IIPE3EHTALAMN.
Ob6opynoBanue naboparopuu U pabodux MecT JabOpaTOpuUu: MEH3YPKH, MHUIETKU-KarelbHULIbI,
TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIC W MOKPOBHBIE CTEKIIA, TUIAHIIETHI Ul KareIbHbIX
peakiuii, GuIbTpoBaNbHAS Oymara, MPOMBIBAJIKH, CTEKJISHHBbIE MPOOUPKU, PE3UHOBBIE MPOOKH,
¢donapuku, HaOOp PEaKTUBOB, CTEKIIIHHBIC TTAJIOYKH, IITATUBBI I TPOOUPOK; MEPHBIEC IMIUHAPHI,
BOPOHKHU CTEKJISIHHBIE, BOPOHKHU JienuTenbHble nuinHapudeckue (50-100 mir), CTYNKH C IECTUKOM,
dapdopoBble UamKM, NHHLIETH, QUIBTPEI OyMaKHBIC, BarTa, Mapisi, 4YacoBbIE CTEKJa,
ANEKTPOIUIUTKH, 1a00paTOpHbIE MITATUBBI, CIIUPTOBBIE TOPETKU, CIIMYKH, IPUOOP IS MOIydeHUs
ra3oB (Wi TpoOWpKa C Ta300TBOJHON TpPYOKOM), AepiKarenw Ui TPOOHMPOK, CKISIHKU IS
XpaHEHUs] PEaKTHUBOB, pa3/laTOYHbIC JOTKH; XuMudeckue crakansl (50, 100 u 200 mn); mmartenu;
NUHIETHl; TUTEJIbHBIE HIMIIbI; CEKYHIAOMEpH! (TaiiMepbl), MepHble mpodupku (Ha 10-20 miu) u
MepHbIe KoObI (25, 50, 100 u 200 M), BoasiHass OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC MMAJIOYKH;
KOHUYecKue Koaobl aiist TuTpoBanus (50 u 100 mi1); M”HAMKATOPHBIE OJIOCKH JUIs onpenenenust pH
U CTaHAapTHas MHAMKATOPHAs IIKalla; YHUBEPCaIbHbIA UHIUKATOpP; numneTku Ha 1, 10, 50 mu (ummu
no3aropsl Ha 1, 5 u 10 M), OrOpeTKH [JIsi TUTPOBaHUS, MeIUIMHCKUE mmpuisl Ha 100-150 mo,
nabopaTopHbIE W/WIK aHATUTUYECKUE Bechl, pH-MeTphl, cymuapbHbINA mKad, U Ap. 1adopaTopHOE
obopyoBaHue.

3.2 IleyaTHbIe U3AAHNSI TI0 PeATN3ANNHU 001IE00Pa30BATEILHOM

AUCHMILTUHBI

OcHoBHbBIE eYaTHbIE U31aAHUS

Kypun A.A. Xumus 10-11 xnaccsl: yaeOHUK 111 0011e00pa3zoBaTenbHbIX opranu3annii. bazoeiit
ypoBeHb./A.A. Kypun.-M.: [Ipocsemenne, 2019.-175¢.- (Cdhepsr).

JIONOJIHUTEIbHbIE HCTOYHHKH

Xumus: yueOnuk/A.B. babkos, T.U. bapabanosa, B.A. I[lonkos-M.:.I'DOTAP-Menua, 2019.-
352c¢.-Pexxum nocryma: http://www.studentlibrary.ru

MaprteiHoBa.-2-¢ u3l., uct. U gom.-M.:FOpaiit, 2019.-368c.-(IIpodeccuonanpaoe oOpa3zoBaHue).-
Pesxxum moctyma: http://wwwi/biblio-online.ru

HNHTepHeT-pecypcesl

1. hvsh.ru — XKypnan «XumMus B oIKome».

2. https://postnauka.ru/themes/chemistry — nexiuu o XuMHUN Ha CaiTe

[MoctHayxka. http://gotourl.ru/4780 (http://elementy.ru/)

Hayuro-mionynsipHbIi MpoeKT «3JeMEHThI O0IBIION HAYKW» (PU3UKa, XUMHUSI,
MaTeMaTHKa, aCTPOHOMHUSI, HAYKH O XH3HH, Hayku o 3emie). HoBocTu Hayku, KHUTH,
HAyYHO-TIOMYJISIPHBIE CTAThU, JIEKIIMUH, YHIIUKIONEANH.

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

Caiit HayyHO-IonyJIsApHOTO XypHana «llorenumany. XKypnan uzgaércs ¢ 2005 r., ¢
2011 r. — pazgen «XuMus».

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

CaiiT HayYyHO-IIOMYJISIPHOTO JKypHaja «XuMus 1 xu3Hb». JKypHan uzgaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas 5IeKTpOHHAs OMOIMOTeKa XUuMHUecKoro nmoprana «Chemnety», comepx ur



yueOHbIe U MTHPOPMAIIMOHHbBIE MaTepHalIbl ISl INKOJIBHUKOB U yuuTenel. B Heit MoxHO
HalTH y4eOHUKHU 1O O0IIei 1 HEOPTaHUYECKOM XMMUHU, OPraHUYeCKON XHUMHUH,
MyJIbTUMEANaMaTEPHUAIIbI, a TAKXKE 3aa4d XUMUYECKUX OJIMMIINAJ C PEIICHUSIMU,
3a/1a4¥ BCTYIUTENIbHBIX SK3aMEHOB 11 Aa0UTYPUEHTOB.

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

WNudopmanronnbie MaTepuaisl 00 oauMmuazax: MoCKOBCKOH TOPOJICKOH,
Bcepoccuiickoil, MenaeneeBckoi, Mexaynapoanoil. [IpuBenens! 3aqaumn
TEOPETUYECKHUX M SKCIIEPUMEHTAIBHBIX TYPOB, IOAPOOHBIE PEIICHUS, CITUCKU U
dboTorpaduu nodbenuTenei.

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

CucremMa IMCTaHIIMOHHOTO OOy4YEHUSsl, HaMpaBJjeHHAasl B IEPBYIO OYepeIb Ha
MOJArOTOBKY K OJJMMIINA/IaM BCEX YPOBHEW — OT LIKOJIbHBIX 10 MexayHapoaHoi. CaiT
COJIEPKUT OTPOMHOE KOJMYECTBO 3aa4, CrPYIIIMPOBAaHHBIX KaK 10 TEMaM, TaK U 110
osmmMnuaznam. [Io BceM OCHOBHBIM pa3zeiiaM XUMUHU IIPUBEIEH TEOPETUUECKUI
MaTepuai U pa3o0paHbl PEelIeHUs TUIIOBBIX 33/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanotexHonorusiM. OCHOBHas 1Ie7Tb — Pa3BUTUE 00pa30BaHUS B 00JIaCTH
HAHOTEXHOJIOTUI U MOATOTOBKA K MHTEPHET-0JIMMITNAJIE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounast nHGOpMaIus 0 XMMHUYECKUX JIEMEHTaX U UX CBOWCTBaxX (Ha
AHTTIUHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOsI3bIUHBIN CAlT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

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

Hexommepueckuii cailT oHnaiiH-00pa3oBaHusl, COACPKUT MHOTO HHTEPECHBIX
00pa30BaTeNbHbIX KYpPCOB U BUACOIEKIUI 7S IIKOJIbHUKOB, CTY/IEHTOB U YUUTEIEH.
EcTb HECKOJIBKO KYypCOB 110 XUMHHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBII B MUPE XUMHH
MH(OPMaLMOHHBIA UHTEPHET-pECypC (CalT IIaTHBIN).

13. http://www.organic-chemistry.org/

[TopTan mo opraHN4YeCcKOil XMMUU HA AHTIIUACKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHUM: KJIacCuYecKue Y4eOHUKH, CIPaBOYHUKH, SHIMKIONEANH, TTIOUCK
OpPraHMYECKHUX ¥ HEOPraHMYECKHUX PEaKIMi, COCTaBIEHUE YPABHEHUN peaKLuil.

15. http://orgchemlab.com/

CaiiT, mocBSIEHHBIN TpakTHYECKON paboTe B 1abopaTopuu



4 KoHTpOJIb 1 OLIEHKA Pe3yJIbTATOB 0CBOECHHS
00meo0pazoBaTeIbHOM TUCHUILINHBI

Kontposb 1 onieHka pe3ysabTaToB OCBOCHHsS 00I1e00pa30BaTeIbHON AUCIIUILUIMHBI
pacKpbIBalOTCA Yepe3 TUCHUIUIMHAPHBIC Pe3yIbTaThl, HANPaBJICHHbIE Ha (POPMHUPOBAHUE OOIIUX U
HpO(I)eCCI/IOHaJIbHBIX KOMHGTCHHI/Ifl, JIMYHOCTHBIX PE3YJIbTATOB IO pa3acjiaM U TCMaM COACPKAHUA

yueOHOro MaTepuara.

Oo6mas/ Pa3znen/Tema Tunbl OEHOYHBIX MEPONIPUATHIA
npogdeccuoHaJIbHAs
KOMIIETeH NS,
JMYHOCTHDII
pe3yJabTart
Paznen 1. OcHOBBI CTpOECHUS
BEIIECTBA
OK 01, JIP 5 1.1.Crpoenue aToMoB 1. Tect «Ctpoenue aTOMOB XUMMYECKHUX

XUMUYECKUX IJIEMEHTOB U
Ipupoaa XUMHYECKOM CBS3HU

3JIEMEHTOB U IIpUpPOJIa XUMHUYECKON CBI3UY.
3aaun Ha COCTaBIEHUE XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COCIMHECHUN (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.).

OK 01, OK 02, JIP 8 | 1.2.Ileproaudeckuii 3aK0H U
tabiauna /.M. Menaeneena

IIpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE
3aJIaHMs Ha XapaKTePU3AIMI0 XHMHUYECKUX
2JIEMEHTOB: «MeTaluInyecKue /
HEMETAUIMYECKHE CBOMCTBA,
AJIEKTPOOTPHUIATEITLHOCTE U CPOJICTBO K
AIIEKTPOHY XUMHUUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX JICKTPOHHBIM CTPOCHUEM U
MOJIO’KEHHUEM B TIEPUOMUYECKON cucTeMe
xumMudeckux anemenToB /(.M. MenneneeBay.

Pazgea 2.
Xumuyeckue peakuu

KOHTpOJ'IBHa}I pa60Ta «CTpOCHI/Ie BCHIICCTBA U
XUMHUYCCKUC PCAKITU

OK 01, JIP 5 2.1.Tumnsr
XUMHYECKUX PEaAKIUi

1. 3aaun Ha COCTABJICHUE YpaBHEHUU
peaKkuuii:

- COEIMHEHMUS, 3aMEIEHNUs, Pa3JI0KEHHUS,
0oOMeHa M peakIfii C ydaCTHEM KOMITJIEKCHBIX
CcoeMHEeHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB aJTFOMUHUS U ITUHKA);

- OKHCJIMTEHLHO- BOCCTAHOBHUTEILHBIX
PEeaKIHii C UCTIOIB30BAHUEM METO/Ia
AIIEKTPOHHOTO OallaHca;

- C yJacTHeM KOMIUIEKCHBIX COCTMHEHUI
(Ha mpuMepe TUAPOKCOKOMILJIEKCOB LIMHKA U
ATFOMHUHHS).

2. 3anauu Ha pacyeT KOJUYECTBEHHBIX
XapaKTEPUCTUK MPOAYKTa PEaKIIKU
COEIMHEHMS; MACCOBOM MM OOBEMHOM IOJIH
BBIX0/JIa TPOJIYKTA PEaKLUU COEAUHEHUS OT
TEOPETHYECKH BO3MOXKHOTO; 00 bEMHBIX
OTHOIIICHUH T'a30B; KOJMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX BEIIECTB U
MPOJYKTOB PEAKIIUU; MACChI (00BEM,




KOJIMYECTBO BEILLECTBA) IPOIYKTa PEAKIINH,
€CII OZIHO M3 BEILECTB JaHO B BUJIE pacTBOpPA €
OIIPEIEIICHHON MacCOBOM J10JIeH
PacTBOPEHHOI'0 BEIIECTBA.

OK 01, JIP 13

2.2 .DNeKTpOoIUTHYECKAs
JMCCOIIMAIUST U MOHHBIN
oOMeH

1. 3amaHus Ha COCTaBIIEHHUE
MOJIEKYJIIPHBIX U HOHHBIX PEaKIMil C y4acTHEM
OKCHJIOB, KMCIJIOT, OCHOBAHMI M COJICH, MOHHBIX
peaKkuuii THpoJIn3a COoJei, yCTAaHOBJIEHUE
N3MCHCHUS KUCIIOTHOCTU CpeI[BI.
JlabopaTtopHnast pabota «Peakiuu runposmza.

Paznen 3. Ctpoenue u
CBOWCTBA HEOPTAaHUYECKHUX
BEIIIECTB

KonrponsHas pabora «CBoicTBa
HEOPraHWYECKUX BEIECTBY

OK 01, JIP 13

3.1. Knaccuduxkanus,
HOMCHKJIATYpa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

1. Tect «HoMeHknaTypa v Ha3BaHUE
HEOpPraHUYECKUX BEIIECTB UCXO/S U3 UX
XUMHUYECKOH (OPMYIIBI UIIH COCTABICHUE
XUMHAYECKON (OPMYIIBI HCXOS U3 HA3BAHUS
BEILECTBA 10 MEXAYHAPOAHOU UITU
TPUBHAIILHON HOMEHKJIATYPE».

2. 3aga4u Ha pacyeT MacCOBOM 10U
(Macchl) XUMUYECKOTO DJIEMEHTA
(coenMHEHUs)B MOJIEKYJe (CMECH).

3. [IpakTrueckue 3aganus 1Mo
KJaccupuKaluu, HOMEHKJIAType U
XUMHUECKUM (HOpMyJIaM HEOPraHUUECKUX
BEUIECTB Pa3JINYHbIX KJIACCOB.

4. [IpakTrueckue 3agaHus Ha
OIpPEEIIEHNE XUMUYECKOW aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU BUJIa XUMUYECKOU
CBSA3M U TUIA KPUCTAJUINYECKOMN PEIIETKH.

OK 01, OK 02,
JIP 13

3.2.®u3uK0- XUMUUYECKUE
CBOMCTBa HEOPTAaHHMUECKHUX
BEILIECTB

Tect «OCOOEHHOCTH XUMHUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHHMM, aM(pOTEPHBIX
TUAPOKCHJIOB U COJIEW».

2. 3amaHus Ha COCTaBJIICHUE YpaBHEHUN
XUMHWYCCKUX peaKHI/II\/’I C Y4aCTUEM IIPOCTHIX U
CJIO’KHBIX HEOPraHUYECKHX BEIIECTB: OKCUIOB
METaJUIOB, HEMETAJIOB B aM(pOTEPHBIX
HJIEMEHTOB; HEOPTraHUYECKUX KUCIIOT,
OCHOBaHUM U aM(POTEPHBIX TUAPOKCUIOB,
HEOPTaHMUYECKUX COJIeH, XapaKTePU3YIOIIUX HX
CBOICTBa U CITOCOOBI OTYyYEHUSI.

3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJJaHHs Ha CBOICTBA U
MOJIydeHHEe HEOPraHMYECKUX BEIIECTB.

4, JlabopaTopHas pabota «CBoiicTBa
METAJIJIOB U HEMETAIIJIOBY.

OK 01, OK 02,
JIP 13

3.2.ITponzBoacTBO
HEOPTaHMYECKUX BEIIECTB.
3Ha4YeHNE U MPUMEHEHHE B
OBITY U Ha TIPOU3BOJCTBE

[IpakTUKO-OpUEHTHPOBAHHBIE 33/IaHUS TIO
COCTaBJICHUIO XUMUYECKUX PEaKIUN C
y4acTHEM HEOPTAaHUUYECKUX BEIIECTB,
UCIIONIE3YEMBIX JIJISl X UACHTU(DUKAINH U
MIPOMBIIIUICHHBIX CITOCOOOB TIOJIYYCHHS.

Paznen 4. Ctpoenue u
CBOWCTBA OPraHMYECKUX
BELIECTB

Konrponsnas padora «CTpoeHHE U CBOHCTBA
OpPraHUYECKUX BEILECTB)»




OK 01, OK 02, JIP 5

4.1 Knaccuduxarus,
CTPOCHHE U HOMCHKJIATypa
OpPraHUYECKUX BEIICCTB

1. 3amaHus Ha cOCTaBJICHUE Ha3BaHMI
OPraHMYECKUX COCTMHEHUH 10 TPUBUAIBHOU
WJIM MEXITYHAPOIHON CUCTEMATUYECKON
HOMEHKJIATypeE.

2. 3aJaHus Ha COCTABJICHUE ITOJIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (hOpMYJT
OpraHWYEeCKHUX BEILECTB OTACIIbHBIX KJIACCOB. 3.
3aga4yu HA ONpeACIICHUE MPOCTEUILICH
(bOpMyITbI OPraHUIeCKON MOJICKYIIBI, HCXOJIS U3
3JIEMEHTHOTO COCTaBa

(B %).

OK 01, OK 02, JIP 8,
JIP 13

4.2. CoiicTBa
Oprannueckux COeIMHEHUN

1. 3aaHus HA COCTABJICHUE YPAaBHEHUN
XUMUYECKUX PEAKLUHI C yJaCTUEM
OpPraHMYECKHX BEIIECTB HA OCHOBAaHUU MX
COCTaBa U CTPOCHHS.

2. 3aaHus HA COCTABJIICHUE YPAaBHEHUN
XUMHUYECKUX PEAKLUHN, WILTIOCTPUPYIOIINX
XMMHUYECKHE CBOMCTBA C y4ETOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEAKIIMA U T€HETUYECKON
CBSI3M OPraHUYECKUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacdeTHble 3a1a4u 10 ypaBHEHHSIM
peaKIuii C y4acTHEeM OPTaHHYECKUX BEIIECTB.
4, JlaboparopHas pabota «Ilomyuenue

ATUJICHA U U3YYEHUE €r0 CBOMCTB

OK 01, OK 02, 4.3. Opranuueckue Beniectsa | IIpakTuKO-OpHeHTHPOBAHHBIE 3aaHUS IO

JIP 13 B JKM3HEICATECIHLHOCTHU COCTaBJICHUIO XUMUYECKHX PEAKIUN C
yenoseka. [IponsBoacTso n y4acTUEM OPTaHUYECKUX BEILECTB,
MIPUMEHEHHUE OPTraHUYECKUX | UCIIOJIb3YEMBIX JJI UX UACHTU(PHUKALUU B OBITY
BELIECTB B Y TIPOMBILIUIEHHOCTH
MIPOMBIIIJIEHHOCTH
Pa3znen 5. Kunetnueckue u KonrtponbHas padora «CKOPOCTh XUMHUYECKON
TEPMOANHAMHYECKHE peaKuy 1 XUMHUYECKOE PAaBHOBECHE»
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKUX
peaxkuui

OK 01, OK 02, 5.1. Kunernueckue 1. JlabopaTopHas paboTa Ha BEIOOP:

JIP 13 3aKOHOMEPHOCTH - «Onpenenenue 3aBUCUMOCTH CKOPOCTH
MPOTEKAHUS XUMHUECKUX peaxkuy OT KOHIIEHTPAMN pearupyomux
peakuui BELIECTBY;

- «OrnpesenenHue 3aBUCUMOCTH CKOPOCTH
peaxkuy OT TEMIEPATYPhI».
2. [IpakTHKO-OpHEHTHPOBAHHbBIE
TEOpEeTUYECKHE 3aJJaHNs Ha aHaIn3 (PakToOpoB,
BIIUSIIOLINX HA U3MEHEHHE CKOPOCTHU
XMMHUYECKON pEeaKltu.

OK 01, OK 02, 5.2. TepMoguHAMHUYECKHE 1. 3aga4n Ha pacyeThl TETIOBBIX

JIP 13, 3aKOHOMEPHOCTH 3P HEKTOB XMMUYECKUX PEaKIHi 1

MPOTEKAHUSI XUMUYECKHUX
peakuuii. PaBHoBecue
XUMHYECKUX PEaKIui

ompeesIeHNe TUTIA PeakIuu (TI0 TeTIOBOMY
3¢ (deKTy: 3K30- U SHAOTEPMHUECKHUEL).

2. [IpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS
Ha npuMmeHenne npuHuuna Jle [larense mis
HaXO0XJECHUS HAIIPaBJICHUS CMELICHUS
PaBHOBECHSI XUMHUECKOUM pEaKINu 1 aHAIIU3
(haKkTOpOB, BIMSIONINX HA CMEIICHHUE




XUMHYECKOTO PABHOBECHSI.
3. JlaGopaTtopHas pabota «3ydueHue
BJIMSIHUS PA3TUYHBIX (PAKTOPOB Ha CMEIICHHE
XHUMHUYECKOTO PAaBHOBECHS.

Paznen 6. lucniepcHbie

Konrponbnas padora no reme «JlucrepcHsie

CUCTEMBI CUCTEMBI»
OK 01, OK 02, 6.1. Jlucnepcupie cucteMbl 1 | 1. 3aga4yu Ha TPUTOTOBJIICHUE PACTBOPOB.
JIP 13 (akTOpBl UX YyCTOWYMBOCTH. | 2. [IpakTKO-OpHEHTHPOBAHHbIE
pacueTHbIE 3aJJaHUs Ha TUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMbIe B OBITOBOW U
MIPOU3BOJICTBEHHON JIESTEIbHOCTH YEJIOBEKA.
OK 01, JIP 13 6.2. UccnenoBanue coiictB | JlaboparopHas paboTa (Ha BBIOOD):
JUCTIEPCHBIX CUCTEM - [IpuroTtoBneHue pacTBOpPOB;
- HccnenoBanue qUCTIEPCHBIX CHCTEM.
Pazpnen 7.
KauecTtBeHHble peakimm
OO6GHapyXeHus OpraHuYEeCKUX
Y HEOPTaHUYECKUX BEIIECTB
OK 01, JIP 13 7.1. O6HapyxeHue 1. JlabopaTtopHas pabota (Ha BBEIOOD):
HEOPraHMYECKUX KATHOHOB U | - AHanUTHYECKUE PeaKI1 KaTUOHOB [-
AQHHUOHOB VI rpyni;
- AHanUTUYECKUE PEaKIIM1 aHUOHOB.
2. [IpakTHyeckue 3aJaHus HA COCTABIICHNE
YpaBHEHUH peakInii OOHapy>KEHUsI KAaTHOHOB
I-VI rpynn v aHUOHOB, B T.4. B MOJIEKYJISIpPHON
U MOHHOH (opmax.
OK 01, JIP 13 7.2. OGHapyx eHHe 1. JTabopaTopHast pabota (Ha BEIOOD):

Oprannueckux BEIIECTB
OTHeNbHBIX KJIACCOB C

- KauecTBeHHbIC pCaKknu Ha OTACIIbHBIC
KJIaCChl OPTraHNYCCKUX BCIUICCTB,

Hcnons3oBanrem - KauecTBeHHBIN aHAJIN3 OPraHUYECKUX
Ka4eCTBEHHBIX COeIMHEHUH M0 (YHKIMOHAJIBHBIM IPYyIIaM
peakuuin 2. IIpakTrdeckue 3a1aHusl HA COCTaBJICHUE
KAueCTBEHHBIX peaklnii OOHapyKEeHUs
OpraHUYEeCKHUX COCAVHEHUM.
IIpukaagHoil MOxYJIb

Paznen 8. Xumus B ObITy U
IIPOU3BOJICTBEHHOU
NEeSITeIbHOCTH YEJI0BEKa

3amuTa Ke¥ica (¢ yuetoM Oyayiei
npodeCcCHOHATBLHOM 1eATETFHOCTH )

OK 01 OK 02 OK 04
OK 07, 11K 1.2,
JIP10

8.1. Xumus B ObITY U
MPOU3BOJACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

Keiic (c yuerom Oyaymieit npodeccruoHaIbHOM
JesiTeIbHOCTH ) BOo3MOXKHbBIE TEMBI KEHCOB:
1. [loTennenue knumara u
BBICBOOOKIEHIE Ta30BbIX I'MIPATOB CO JHA
OKeaHa.

2. Bynymue matepuans 11 aBua-,
MAaIIMHO- U TPUOOPOCTPOCHHUS.

3. HoBsie MaTepuanbl 1J1 COTHEYHBIX
Oarapeil.

4. JlexapcTBa Ha OCHOBE PaCTUTENIbHbBIX
IIpenapaToB




Pazgen 9.1. UccneqoBanue u
XUMHUYECKUN aHaIN3
00BEKTOB OHOChEpHI

3amuTa y4eOHO- HCCIIeI0BATENBCKOTO MTPOCKTA
(c yuetom Oymymieit mpodeccruoHambHON
JIeATETLHOCTH)

OK 01, IIK 1.2,
JIP10

9.1.1. OcHoOBBI
1a00paTOPHOI MPAKTUKH B
poheCCHOHATBHBIX
nabopaTtopusx

1. JlabopaTopHas pabota «OCHOBBI
1ab0paTOPHON MPAKTUKI.

2. TurmoBsie pacdeTsl 110 TEMATUKE
IKCIIEPUMEHTA.

3. 3anaun Ha BEIYUCIICHUE CPETHETO
3HAYEHUS IKCIICPUMEHTAIBHBIX JaHHBIX,
MIOTPEIIHOCTH.

4. [IpencraBnenue pe3yabTaToB
AKCIIEPUMEHTA B pa3INuHOM Gopme (Tadiuiia,
rpaduK, OTYET, TOKJIAJ, IPE3CHTAIHs).

OK 01,
OK 02,
OKO07,
K 1.2,
JIP 10,

9.1.2. XuMunuecKuii aHans
po0 BOJIBI

1. Tect «CBOMCTBA U COCTAaB BOIBIY.

2. 3amanne « XMMHUYECKHI COCTaB BOJEI,
THII BOJIBI M CTIOCOOBI €€ TPUMEHEHUS» (C
MCII0JIb30BaHUEM HOPMATUBHBIX IOKYMEHTOB).
3. [IpakTHKO-OpUEHTHPOBAHHBIC
TEOPETHYECKHUE 3aJJaHUs Ha COCTaB BOJBI U
CIIOCOOBI BBIPAYKEHUS KOHIICHTPAIIMH U
nepecyeT KOHIICHTPALM (C UCTIOJIb30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4, JlabopaTopHas paboTa Ha BEIOOP:

- OuncTKa BOJIbI OT 3arpsi3HEHUN;

- Ompenenenne pH Bozbl u ee
KHCIIOTHOCTH;

- Ornpezenenne >KeCTKOCTUA BOJIbI U
CHocoOBbl €€ YCTpaHEeHuUs

OK 01, OK 02,
OK 07,1IK 1.2,
JP9

9.1.3. Xumudgeckuii
KOHTpPOJIb KauecTBa
[IponyxToB nuTanus

1. Tect «Opranudeckue u
HEOpPraHMYECKUE BEILECTBA, BXOASIIHNE B
COCTaB MPOIYKTOB ITUTAHUS.

2. [IpakTHKO-OpHEHTUPOBAHHBIE 33 JaHUS
10 KYJINHAPHOHN TEMaTHKE.

3. JlaGopartopHas paboTa (Ha BbIOOD):

- OO6Hapy’xeHre HUTPATOB B MPOAYKTaX
MUTAHUSA;

- HccnenoBanue npoayKTOB MUTaHUS HA
HaJINYKE YIJIeBOIOB (MyKa, TBOPOT, MOJIOKO,
HOTYypT) Ha HAIMYKE YTIIEBOAOB (Kpaxmal,
TJII0K03a, Caxapo3a).

OK 01, OK 02,
OK 07,
MK 1.2,
JIP 10,

9.1.4. XuMuueckuii aHau3
MPO0 MOYBHI

1. Tect o TeMe «XHUMUYECKUI COCTaB
HEOPTaHMYECKUX M OPTaHUYEeCKHUX
YAOOpEHUIN.

2. 3ananue «B3auMoCBsI3b COCTaBa MOYBHI,
THTI TTIOYBHI U €€ Ha3HAYCHUS).

3. JlaGoparopHas paboTa (Ha BbIOOD):

- O6Hapy)eHrne HeOPTraHUIECKUX
npuMeceil B mpobax MmouBkl;

- Onpenenenne pH BOAHON BBITSKKHU
MIOYBBI, €€ KUCIOTHOCTH U MIETOYHOCTH.

OK 01, OK 02,
OK 04, OK 07,
IIK 1.2,

JIP 10,

9.1.5.1ccienoBanue
00BEKTOB OHOChEpHI

YyeOHO-uccIen0BaTeIbCKII
MPOEKT B 00nacTu
HUCCIIENOBAHUA OOBEKTOB
ouochepsl.




Bo3MOKHBIE TEMBI IPOEKTOB:

1. Uccnenosanue coctasa

MHHEPAIBHON BOJBI U

PEKOMEHIalliu TI0 €€ UCIOIb30BaHUIO.

2. UccnenoBanue pa3pymapiero 1eMcTBus
MPUPOIHOI BOJBI HA CTPOUTEIBHBIC
MaTepUabl.

3. CocTaBiieHHE TPOCKTA
[[BETHHKA/Oropo/1a/cajia B 3aBUCUMOCTH OT
cocTaBa MPOaHAIM3UPOBAHHBIX MTOYB.

4. CocraBieHue cOalaHCHPOBAHHOTO MEHIO Ha
JIeHb (HEEI0) B 3aBUCUMOCTH OT COJIepKaHUs
XUMHUYECKHUX MaKpO U MHUKPOAIJIEMEHTOB B
MPOJYKTAX MTUTAHHUS.

5. UccnenoBanue kauecTBa MUTHEBOM BOIBI.

6. UccnenoBanue npo0 BOJOIPOBOAHOM BOJIbI
Ha MPEMET YCTPAaHEHUS )KECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI B
CEJIbCKOXO03SUCTBEHHOM e TEIIbHOCTH.




