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1. TACIIOPTPABOUYEUIIPOT PAMMBIYUYEBHOMN U CITATIIMHBI
C0O0.02 XumMusd

ObnacTbIPUMEHEHUANPOTPAMMbI

Pabouas nmporpamma yuebnoi aucuumuinasl COO 02 Xumus siBIsS€TCS COCTABHOWYACTHIO
OCHOBHOW mpodeccroHalbHOIl 00pa30BaTelbHON MPOrpaMMBbl MOJUTEXHUUYECKOTO KOJIIeIKa
®I'bOY BO «MI'TY» B coOTBETCTBUU C (peliepalbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM cpefaHero mnpodeccuoHabHOro obpa3zoBanus (manee — DPI'OC CIIO) mo
cnenuanbHocTh 33.02.01 ®apmanus

MecToy4eOHOM TN CIUIIMHBIBCTPYKTYPE0OPa30BaATEILHOMIIPOrPAMMbI
Oo6meo6pazoBarenpHas guciuiuimHa COO.02 «Xumus» sSBaseTcs 00s3aTEIbHOM YacThIO

00111e00pa3oBaTeNbHOrO IUKIa 00pa3oBaTeNbHON MHporpammbl B cooTBeTcTBUH ¢ PI'OC
CIIO no npogheccuu/cneyuanvrnocmu 33.02.01 @apmayus

TpynoeMKOCTh JUCHMIUIMHBI «XHUMHUS» Ha YriayOJeHHOM ypoBHe cocTaBisieT 154 waca, u3
koTopeix 102 yaca — 0a30BbIil Monynb (7 pa3znenoB) U 52 yaca — NPUKIAAHON MOAYIb (2
pa3ziena), BKIIOYAIONUN  MPAaKTUKO-OPUEHTHPOBAHHOE  COJIEpXKAHME, YCHUIIMBAIOIIEE
MPOGUIEHYIO COCTABJISIFOIILYFO 10 KOHKPETHOM MPO(ECCHH MITH CTICIHATBHOCTH.

[TpuknaaHoi MOayNb BKIIOYAeT ABa paszaena. Paznen 8 «Xumus B ObITY U MPOU3BOJCTBEHHOM
IeSITeTbHOCTUYEIIOBEKa» peaTn3yeTCsIUIsIBCEXIpOodeccHii/criennanbHOCTeHaMaTeprane
KEHCOB, CBSI3aHHBIX C HKOJIOTHUECKOW 0E€30MacHOCThIO U OIEHKOM MOCIeACTBUI OBITOBOM U
MIPOM3BOJCTBEHHOW  AESATENBbHOCTH, MO  OTpacisaM Oyayueil  npodeccuoHanbHON
JeSTeIbHOCTH 00yYaroIuXCs.

Tematuka pasnmena 9 Bapeupyercs 1Mo OOBEKTYy Oyaymied NmpopecCHOHAIBHOU IeATETHHOCTH
CTYIEHTOB—OHOC(hepa(KUBbICOPTaHU3MBI ) ITUTEXHOCHEPA(TEXHOIOTHUECKUEOOBEKTHI ).

Heaun3agauuancUUILIMHBI-TPe0OBAHUSIKPE3YyJIbTATAMOCBOCHUS
AUCHUTIIMHBI
HeanuzagauyuaucUUILIMHBI
®opMHUPOBAHUEYCTYACHTOBXUMHUECKOMCOCTABIISIOIIEHECTeCTBEHHO-HAyYHOUKAPTUHBIMUPA KaK
OCHOBBI ~TPHHSTHS pEHNICHWH B OJKU3HCHHBIX W TPOU3BOJCTBEHHBIX CHUTYaIUIX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOIHOM cpejie.

3agaum AUCHUIIMHBI:

1) cdopmupoBaTh MOHWMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKUX IPOIECCOB U
ABJICHUHA B OKpY’KaIOLIeW cpene, LEJIOCTHOW HAay4YHOM KapTUHBI MHpPA, B3aHUMOCBSI3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTH YMEHUSAIPOBOJUTHPACUETHIIOXUMUYECKUM(POPMYIaMUypaBHEHUSAMXUMUYECKUX
peaKIuii, TNIAHKPOBATh U HHTEPIIPETUPOBATH PE3YIbTATHI XUMHUYECKHIX IKCIIEPHMEHTOB,

3) cdhopmHupoBaTh HABBIKM MPOBEACHUS XMMUYECKHX SKCHEPUMEHTAIbHBIX MCCIEIOBAaHUIN C
coOnroieHreM IpaBwil 0e30omacHOro oOpalleHuss ¢ BellecTBaMM M J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBATh, OLIEHUBATh, MPOBEPSATH HA JIOCTOBEPHOCTh M 0000MIATh
MHPOPMALIMIO XMMUYECKOTO XapaKTepa U3 Pa3InuHbIX HICTOUHUKOB;

5) chopmupoBaTh yMEHUsI MPOTHO3UPOBATH TOCIEIACTBHS CBOCH NESTEIBHOCTH M XUMHUYECKHX
IPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX IPOIIECCOB;

6) chopMUpOBATh MOHMMAHUE 3HAYMMOCTH JTOCTHIKCHUH XUMHUYECKON HAYKH M TEXHOJOTHMA JIJIs
pa3BUTHS COLMATBHOM U POU3BOJCTBEHHOM cdep.

Ilnanupyembie  pe3yabTaTbl OCBOEHHMS  00mIe00pa3oBaTeIbHOM  JMCUMILVIMHBI B
cooTBeTcTBUMCPT'OCCIIOuHa0cHoBe®PT'OCCOO
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HANMMEHOBaHHE
(opmupyemsbIx

KOMIIeTeHIUii

IInannpyemblepe3ybTaTbIOCBOCHUSA AU CIHMIIIHHBI

Oo1ue1

I[I/ICIII/IH.]'IHHapHLICZ
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01. Beibupats
CTIOCOOBI PeUIeHHUs
3aj1a4
npoheCCHOHATTEHON
IeSATEeIbHOCTH
NPUMEHUTEIBHO K
Pa3IHMYHBIM
KOHTEKCTaM

By

a)l

ACTUTPYAOBOIOBOCIIMTAHMUSA -

JIaJI€CHUE

DA30BLICJIOIHYECKHeAeHCTBUSA

- TOTOBHOCTh K TpPYyJly, OCO3HaHHE LIEHHOCTH MacTepcCTBa,
TpyAomooue;
- TOTOBHOCTbh K aKTUBHOM J€ATEIIbHOCTUTEXHOJIOIMYECKON

u

coIaabHOM CII0COOHOCTE

HAIIPpaBJICHHOCTH,

WHULMMPOBaTh,  IUIAHUPOBaTb U CAMOCTOATEIBHO
BBINOJIHATH TAKyI0 1€ATEIbHOCTH;
- HMHTEpEeC K pa3M4HbIM cdepaM podecCHOHATHHON
JESITEIbHOCTH,
YHUBEPCAJIbLHBIMHA y4eOHbIMU

NM03HABATEJIbLHBIMH J€iiCTBHUSIMM:

- CaMOCTOATENHHO (POPMYNIHUPOBATH M aKTyaIM3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBCHHBIM MPU3HAK WU OCHOBAHUS
JUTSI CpaBHEHMSI, KiTaccuuKkanuu 1 0000IIeHMS;

- OMNPEAEIATH LENN JACATENHHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU UX TIOCTHKCHUS;

- BBIBIIATB3dKOHOMCPHOCTHUHUIIPOTUBOPCUHAB Me

BJIaJE€Th CHCTEMOM XHMHYECKHX 3HaHI/II‘/’I,

KOTOpass BKIIHOYACT:

OCHOBOIOJIArarolUe IOHATUA (XUMUYECKHH 3JIEMEHT, aTOM,
AJIEKTPOHHAss 000JI0YKa aroma, S-, p-, d-3JeKTpOHHBIE OpPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKUCJIEHHS, XMMHMUYECKas CBA3b, MOJIb, MOJIIpHAs Mmacca,
MOJISIPHBIA 00BEM, yTIepOIHBIN CKeleT, (pyHKIMOHAIbHAS TpYTIa,
paauKall, U30MEepHs, M30MEPbI, TOMOJIOTUYECKUI psiA, TOMOJIOTH,
YIJIE€BOAOPOABI, KHUCIOPOA- M a30TCOJEpKAIlUE COCIUHEHHS,
OMOJIOTUYECKN AaKTHBHBIE BelIecTBa (YTJIEBOABI, JKHUPBI, OCNKH),
MOHOMED,

MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC

KpUCTATINIMYCCKad PCHICTKA, THIBI XHMHUUYCCKHX

COCIMHEHUS,
peaxuuit (OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE,

SHAOTCPMHYICCKUC,

9K30- n

peaknuuy  HMOHHOrO  OOMeEHa),  PpacTBOp,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs JUCCOIMALINS,
OKHCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOW pEaKIuH,
XUMHUYECKOE PAaBHOBECHE), TEOPHUH U 3aKOHBI (TEOPHUS XUMUYECKOTO
CTpoeHHUs opraHuyeckux BemectB A.M. bytieposa,

AJIEKTPOIUTUYECKOUAUCCOMALNU, IEpruoanuecKkuiizakos /1. 1.

TEOPHSI

HI[eJ'IeeBa,SaKOHCOXpaHCHI/IHMaCCH),3aKOHOMepHOCTI/I,

1 YKasblBalOTCANMYHOCTHbIEM MeTanpeaMeTHblepe3ynbTaTbina®rOCCOO(BnocneaHenpeaakummnor12.08.2022)soTrnaronbHondpopme,bopmmpyemble
06ueobpasoBaTeNbHON ANCUMNINHOWN

2 Oncum n/wlHaprle(npe,a,:vueTHble)pesyn bTaTblyKa3blBalOTCABCOOTBETCTBUUCMETOOAMN KOVII’IpEI’IO,ﬂ,a BaHUAOUCUUNNNUHDI




paccMaTpUBAEMBIX SIBIICHUSX;
- BHOCUTb KOPPEKTHBbI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IENIAM, OLEHUBATh PHUCKHU
MOCJIE/ICTBUM J1€ATEITbHOCTH;

- pa3BUBaTh KpPEATMBHOE MBIILUICHUE TPU pEHICHUU
JKU3HEHHBIX TIPoOIieM
0)0a30BBIEHCCIEN0BATEIbLCKHECHCTBUSA:

- BIAJETh HaBbIKaMH Yy4E€OHO-HCCIIEIOBATEIBCKOH U
MPOEKTHOM

npoosieM;

JACATCIIBHOCTH, HaBbBIKaMH pasp€iCHusd

- BBIABIIATH CBA3HU u

cc

IMPUYINHHO-CJICACTBCHHBIC

aKTyaJM3HpOBaTh 3a7ady, BBIJBUTAaTh THIIOTE3Y
peIeHus], HAXOIUTh apTYMEHTBI IS J0KA3aTeIbCTBACBOMX
YTBEP:KICHHMIA, 3a7aBaTh apaMETPhl U KPUTCPUH PEIICHHS;
- aHAJIM3UPOBaATh IOJIyYCHHBIC B XOJ€ PCUICHUS 3aJauu
pe3yabTaThl, KPUTHYECKH OIIEHHUBATh HMX JOCTOBEPHOCTH,
MPOTHO3MPOBATh U3MEHCHUE B HOBBIX YCJIOBUSX;

- yMeThb MEPEHOCHTh 3HAaHHS B I03HABATEIBHYIO |
NPaKTUYECKYIO 00JIACTH KU3HEIEATSILHOCTH,

- YMETb UHTEIrPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIJIBUI'aTb HOBBLIC HJICH, Hpez[naraTL OpI/IFI/IHaJII)HI)Ie
MOJIXOAbI ¥ PELICHUS,

- CIIOCOOHOCTBUXUCIIOJIB30BAHUABIIO3HABATEILHONN

COLIMAJIBHOW ITPAKTHUKE

CUMBOJIMYECKHM  SI3bIK  XUMHUH, (DAaKTOJOTHUECKUE CBEICHHS O
CBOWCTBaX, COCTaBe, IMOJYyYCHHMH U OE30MaCHOM HCIIOJIb30BAaHUH
BOXHEUIINX HEOPTaHUYECKUX M OPTaHWYECKHX BEUIECTB B OBITY M
IIPAKTUYECKOU IEATEIbHOCTH YETI0BEKA;

- YMETb BBIABJLITH XapaKTE€pHblE MPU3HAKA U B3aUMOCBS3b
U3YYEHHBIX IIOHATHH, PUMEHATH COOTBETCTBYIOLIUE MOHATHS IIPU
ONMCAHUMU CTPOEHUS M CBOWCTB HEOPraHUYECKHUX U OPraHUYECKUX
BEILIECTB U UX IPEBPALICHUI; BBIABIIATh B3aUMOCBSA3b XUMUYECKUX

3HAHUHN c IpYyTHUX

MOHATUAMU M TIPEACTaBICHUSMU
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMeTh HCHOJb30BaTh HAaUMEHOBaHMS XHWMHUYECKUX COCIMHEHUI
MEKIYHApOAHOTO COK3a TEOPETUYECKOW M TMPHUKIAJTHOW XUMHUU U
TPUBHAJIbHbIE HAa3BaHUS BA)KHEHIINX BELIECTB (3TUJICH, allCTUJIEH,
riuuepus, ¢eHon, (opmanpierui, yKCyCHas KHCIOTa, TJIMIMH,
YrapHbl Tra3, YIJIEKUCIbI ras,
HeraiieHasi M3BeCTb, IHTbEBAs COJa M JPYyTUX),
(bopMysBl HEOPraHMYECKUX W OPraHUYECKUX BEIECTB, YpaBHEHMS
XMUMUYECKUX peakuuil, OOBICHATh HMX CMBbICI; HOJATBEPXKIATh
XapaKTepHbIE XMMUYECKHE CBOICTBA BELIECTB COOTBETCTBYIOIUMU
HKCHEPUMEHTAMH U 3aIIUCSIMH YPAaBHEHUH XMMUYECKUX pEaKIIHii;

- yMeTb  YCTaHaBIMBaTb  IPHUHAUIEKHOCTb  HM3YyUYEHHBIX

HCOPTaHNYCCKUX W OPraHUYCCKHUX BCIICCTB K OMNPCACIICHHBIM

aMMHUaK, TramcHas Hu3BCCTh,

COCTaBJIATH

KJlaccaM W TpynmnaM COEIMHEHUM, XapaKTepu30BaTh MX COCTaB M
BAKHEWILIME CBOMCTBA; ONPENEATh BUIbl XUMUYECKUX CBs3EH
(xoBaseHTHas,
KPUCTaJUIMYECKUX

HMOHHas,
peLIeTOK

MeTaJuIMueckasi, BOJOpPOAHAs),

KJ1accu(uIMpoBaTh

THUIIBI
BELIECTB;
XUMHUYECKHUE PEAKIINH;
- c(OpMHPOBATHITPEICTABICHNS: OMAaTePHATHLHOMEIMHCTBEMHPA,
3aKOHOMEPHOCTAXUII03HABAEMOCTHUBICHUMIIPUPOIbI;0MECTEN




3HAQYEHWH XUMHHA B CHUCTEME ECTECTBEHHBIX HAayK U €€ pOJId B
00eCleYeHnH YCTOHUMBOIO DPAa3BUTUS UEJIIOBEUECTBA: B PEIICHUH
mpo0JieM  SKOJIOTMYECKOH,  JHEpPreTMYecKo M MHUIIEBOU
0e30macHOCTH, B  Pa3BUTHM  MEIUIMHBI, CO3JaHUHM  HOBBIX
MaTepHajioB, HOBBIX WCTOYHHKOB OJHEPruM, B 00ECIEUECHUH
palMOHATBHOTO  NPUPOAONOIL30BaHUSA, B (OPMUPOBAHUU
MHUpPOBO33PEHUSI M OOmIEH KyJNbTyphl 4YeENOBEKa, a TaKKe
HKOJIOTHUECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO H
MPUPOJTHON Cpelie;

- BIAJETh CHCTEMOW XHUMHYECKHX 3HAHWUH, KOTOpas BKIIOYACT:
OCHOBOINOJIAraroIiye MOHATHA (JIOTMOJIHUTEIBHO K CUCTEME MOHATHH
06a30BOTO YPOBHSI) - W30TOTIBI, OCHOBHOE "
BO30YKJIEHHOECOCTOSIHUeaToOMa, '’MOpUIN3aLslaTOMHBIXOpOUTANIEH,
xumuueckas cBsi3b ("0" wu "", KpaTHble CBSI3M), MOJISpHAs
KOHIIEHTpalusi, CTPYKTypHas (opmyna, n3omepus (CTpyKTypHas,
reomMerpuueckass  (LMC-TpAaHC-U30MEpHsi), TUMBl  XMUMHUYECKHX
peakiuii (roMO- W TeTEepOreHHble, OOpaTHMbIEH HEOOpaTUMBbIE),

pacTBOpPHI (MCTUHHBIE, JTUCTIEPCHBIECUCTEMBI),
KpUCTAJUIOTUAPATHL,CTENEHbAUCCOLMALINM, DJIEKTPOJIN3, KPEKHHT,
pubOpPMUHT); TEOpUU u 3aKOHBI, 3aKOHOMEPHOCTH,

MHPOBO33pPCHUYCCKUEC 3HAHUA, JICKAIIHUEC B OCHOBC ITOHUMAHUA
MNPUIUHHOCTH U CUCTCMHOCTH XUMHWYCCKUX HBHGHHﬁ, COBpPCMCHHBIC
MNpeaACTaBJICHHUA O CTPOCHHUU BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM
U HaJIMOJICKYJIIPHOM YPOBHAX; MNPCACTABJICHUA O MCEXaHHU3MaAX
XHMHUYCCKUX peaKuHﬁ, TCPMOANHAMHUYCCKUX HW KHUHCTHYCCKUX
3aKOHOMCPHOCTAX HUX IIPOTCKaHHUA, O XHUMHUUYCCKOM PABHOBCCHH,
JUCHICPCHBIX CHCTCMaAX, Q)aKTonomqecmle CBCJACHUA O CBOﬁCTBaX,
COCTaBc, MOJIy4YCHHUN n 0e30macHOM HCIIOJIb30BaHUHU
B&)KHGfIIHI/IXHeOpFaHI/I‘-IeCKI/IXI/IOpFaHI/I'-ICCKI/IXBCHIGCTBB6I)ITy1/I
HpaKTHHGCKOﬁI[GSITeHBHOCTI/I‘-IGJIOBGKa;O6IJ_II/IXHay‘-IHBIX




NPHUHIUANIAX ~ XUMHUYECKOTO MIPOU3BOJICTBA (ma  mpumepe
MIPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHOJIA, TIepepaboOTKU
HeTH);

- yYMeTh TMPOBOAWTH pacyeTbl MO0 XUMHUYECKHM ¢dopMyliaM U
YPaBHCHHUSIM XHUMHUYECKUX PEAKIHI C MCIIOJIb30BAaHHEM (DU3UUICCKUX
BeMMYMH (Macchl, oOOBEMa Ta30B, KOJMYECTBA BEIIECTBA),
XapaKTePU3yOIIMXBEIICCTBACKOINICCTBEHHONCTOPOHBI: paCcYEThI 110
HAXO0XJICHUI0O XUMHUYECKOW (OPMYJIBI BEIIECTBA;, PAaCUYCThl MACCHI
(oOBema, KoMM4YecTBa BEIIECTBA) MPOAYKTa PEAKITUHU, €CIIH OJHO W3
UCXOIHBIX BEIIECTB JaHO B BHJE pacTBOpa C OIpPeAeICHHON
MacCOBOHM JI0JI€ll PacTBOPEHHOr'O BEIIECTBA WMJIM JaHO B HM30BITKE
(MMeeT mpUMecH); pacueTbl MacCOBOW WJIM OOBEMHOM J10JIM BBIXOJ1a
MPOJIyKTa peakIMH; pacdeThl TermioBoro 3ddeKTa peaxiuu,
00BEMHBIX OTHOIIEHHH T'a30B;

- yMETb BBISBIATH XapaKTepHblE TMPHU3HAKM U B3aHUMOCBS3b
W3Y4YEHHBIX TOHATHH, MPUMEHATh COOTBETCTBYIOIIUE TMOHATHUS TPHU
OMUCAHUU CTPOCHHSI U CBONCTB HEOPTaHWYECKUX U OPTraHHMUECKUX
BEILIECTB M WX IPEBPAIICHHI; BBIABIATh B3aUMOCBS3h XUMUYCCKUX
3HAaHUU C MOHATHUSAMH U TMPEACTABICHHUSIMH APYTUX MPEIMETOB s
0oree OCO3HAHHOTO TIOHMMaHUSI U OOBSICHEHUS CYUIHOCTH
MaTepuaIbHOTO €IWHCTBA MHpa; HWCIOIB30BaTh CHUCTEMHbBIC
XUMHYECKUE3HAHUSAIISI00BICHEHUSIUTIPOT HO3UPOBAHUSASIBIICHUH,
UMEIOIINX €CTECTBEHHOHAYUHYIO TIPUPOTY;

- yMeTh HCHOJb30BaTh HAUMEHOBAHMS XHUMHUYECKUX COCIUHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUYECKOW M IMPHUKIAJTHOW XUMUU U
TPUBHAIIbHBIC Ha3BaHUs BEIIECTB, OTHOCSIIMXCS K W3yYECHHBIM
KJlaccaM  OpPraHWYeCKMX W  HEOPTaHWYECKUX  COCJAMHCHUI;
HCIOJb30BAaThXUMHYECKYIOCUMBOJIMKYTSICOCTABICHUS (DOPMYIT
HEOPTaHWYECKUXBEIIECTB,MOJICKYIISIPHBIXUCTPYKTYPHBIX




(pa3BepHYTHIX,COKPAIIEHHBIXUCKEIETHBIX )(pOPMYITOPraHMYECKIX
BELIECTB; COCTAaBJISITh yPAaBHEHUS XMMHYECKHMX peakuuil W
packpblBaTh MX CYIIHOCTb: OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii MOCPEACTBOM COCTAaBJICHUS SJIEKTPOHHOIO OanaHca 3THX
peakuuii; peakiuii HOHHOr0 0OMEHa IyTeM COCTaBJICHHS MXIIOIHbBIX
U COKPAICHHBIX HOHHBIX YPAaBHEHUM; peaKUUi IUAPOIN3a, peakuui
KOMILIEKCOOOpa30BaHUs (Ha npumepe
TMJIPOKCOKOMIUIEKCOB ~ IIMHKA W QJIIOMHMHMSA); TOATBEPXKAATh
XapaKTepHble XMUMUYECKHE CBOICTBA BELIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAaMU U 3alIUCSIMU YPaBHEHUIN XUMUYECKUX PEaKIHil;
- yMeThb KJjacCU(QUIMPOBATh HEOPraHMYECKWe M OpraHHYEcKue
BELIECTBA M XHUMHUYECKHE pEaKIMH, CaMOCTOSITEIbHO BbIOMpATh
OCHOBaHUSI U KpUTEpPUH I KJIacCU(UKAIMM  M3yYaeMBbIX
XUMHUYECKUX OOBEKTOB; XapaKTepH30BaThb COCTAaB U Ba)KHEUIIIHE
CBOMCTBa BEILECTB, NPUHAMIEKAIINX K ONPENEIECHHBIM KjaccaM M
rpynmnaM CoeAMHEHUN (MPOCThle BEHIECTBA, OKCUABI, THIPOKCUIBL,
CONM;  YIIEBOAOPOABI, TMPOCThIE JPUPHI, CHUPTHL, (EHOIBI,
aJbJIeTUJIbl, KETOHbI, KapOOHOBBIE KHUCJIOTHI, CIOXHbBIE S(UPHL,
JKUPBI, YTJIEBOABI, AMHHBI, AMHHOKUCIOTHI, OCJIKH); MPUMEHSThH
3HaHMUS O COCTABE M CBOMCTBAX BEUIECTB JJI HKCIIEPUMEHTAIbHOMN
IIPOBEPKU THUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEM IPOTEKaHUs
XUMUYECKUX pPEaKUUid M TPOTHO3HPOBAHUS BO3MOXKHOCTEM MX
OCYILIECTBIICHMUSI;
- yMEThb MOATBEPKJIaTh Ha KOHKPETHBIX NPUMEpPAX XapakTep
3aBUCUMOCTH peaKMOHHON CIIOCOOHOCTH OpraHMYECKUX
COEIMHEHMMOT KPAaTHOCTH M TUIA KOBaJIeHTHOM cBs3u ("T" u ""),
B3alMHOT'O BJIMSIHHUS aTOMOB U TPYIIT aTOMOB B MOJIEKYJIAX; aTaKkKe
0T 0cOOEHHOCTEWpeaTn3alMUPa3TnIHBIXMEXaHU3MOBIIPOTEKAHHS
peaKiuii;
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- yYMETh XapakTepU30BaTh OJIIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUM) M HOHOB XMMHUYECKHUX
snementoB 1 - 4 mnepuomo Ilepmonuueckout cucremsr JI.U.
MeHpeneeBa U X BAJICHTHBIE BO3MOXKHOCTH, HCIIOJIB3YS TOHSTHS
"s", "p", "d-anexTpoHHBIE" OpOWTANM, SHEPTETUYECKHE YpPOBHU;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOHCTB XMMHUYECKUX

AJIEMEHTOB W 00pa3yeMblX HMHU COEIMHEHUIl Mo ImepuojaM H
rpyIIaM;

OKO2. Mcnonbs3oBaTh
COBpEMEHHBIC
CpeACTBaIIONCKa,
aHaIM3an
MHTEpIIpETaluu
nHbOpMaUuU
MH(QOPMAIMOHHBIE
TEXHOJIOTHUH IS
BBITTOJTHEHU 33,124
npodeccrnoHaTbHOM
JeATeNbHOCTH

Bo61acTHIEHHOCTHHAYYHOT O TO3HAHUS:
-c(popMHPOBAHHOCTEMUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMYYPOBHIOPa3BUTHIHAY KU OOILIECTBEHHOM

MPAaKTUKH,  OCHOBAaHHOIO  HAa  JUAJIOre  KYJbTYD,
CMOCOOCTBYIOIIIETO ~ OCO3HAHMIO  CBOEr0  MecTra B
MOJIUKYJIbTY PHOMMHUPE;

- COBEPIICHCTBOBAaHUE  S3BIKOBOM WM  YMTATEIBCKOU
KYJIbTYPBIKaKCPEACTBAB3AUMOACHCTBUAMEIK 1Y JIFOIbMU
WITO3HAHUSIMUPA;

- OCO3HaHWE ULEHHOCTH  HAay4YHOH  JAESATEIbHOCTH,
TOTOBHOCTh OCYILIECTBIIATH MPOECKTHYIO u

HCCICA0BATCIILCKYIOACATCIbHOCTbUHANBUAYAJIbHOUB
rpymnre;

Osianenne YHUBEPCAJIbLHBIMH
NMO03HABATEJIbLHBIMU/IEHCTBUAMM:
B)padoTacuHdopmanmeii:

yueOHbIMH

- BJIaACThb HaBBIKAMHU  IIOJTYYCHUA I/IH(I)OpMaI_[I/II/I nus3
HNCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYHICCTBJIATD IIOUCK, aHallns, CUCTCEMATHU3allUTIO u

MHTEPIPETALNIONHPOPMALUUPA3TUYHBIXBUA0BU HOPM

-YMEThIUIAHUPOBATHUBHITIOHITHXUMHUYECKUHIKCTIEPUMEHT
(mpeBpaleHusi ~ OPraHUMYECKUX  BEUIECTB  IpU
MOy YEHUEATUIICHAN N3y YEeHUEETOCBOMCTB, KAaUeCTBEHHbIE

Harp€BaHuu,

peakuMy  Ha  adbJETHJbl, KpaxMaj, YKCYCHYIO

,Z[eHaTypaI_II/I}I6eJ'IKOBHpI/IHanCBaHI/II/I,LIBCTHBIepeaKI_[I/II/I6eJ'IKOB;
HpOBO,Z[I/ITLpeaKHI/II/II/IOHHOFOO6MCHa,OHpCI[CJ'ISITLCpCILYBOI[HHX

KUCIIOTY;

pacTBOPOB,KaueCTBEHHbIEPEAKIIMMHACYIb(AT-,KapOOHAT-H
XJIOpUI-aHUOHBL, HAKATHOHAMMOHUS; pEeIaTh AKCIIEPUMEHTAIbHBIC
3amaunmnioremMam " Metaiuel"'u" HeMetamipl' ) BCOOTBETCTBUIC
MpaBUIIAMUTEXHUKHOE30ITaCHOCTUITPHOOPAIICHUUCBEIIECTBAMHU

U J1a0OpaTOpHBIM OOOPYZOBaHUEM; TMPEACTABISATh PE3yIbTATHI

dbopme
COOTBETCTBYIOLIMXPEAKIIMAU(POPMYITHUPOBATHBBIBOIBIHAOCHOBE

XUMHYECKOTO  AKCIIEPUMEHTa B 3alUCH  ypaBHEHHA
ATUX PE3YJIbTATOB;
-yMeThaHAIIN3HUPOBATHXUMUYECKYIOMH(POPMAITUIO, [TOTy4aeMYIO
M3Pa3HBIXMCTOYHUKOB(CPEICTBMACCOBOHMH(OPMAIINH,CETh
WNHuTtepueTuapyrue);

-BJIaICTHOCHOBHBIMUMETOIAMIUHAYYHOT OTTO3HAHUSIBEIIIECTBH
XUMUYECKUXABIICHUN(HAOIIOICHUE, N3MEPEHNE, IKCTIEPUMEHT,

MOI[G.III/IPOBaHI/IC);
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MIPECTaBICHMUS;
- CO37aBaTh TEKCTHl B Pa3IMYHbIX (popMaTax € ydyeToMm
Ha3zHauYeHUSMH(OpMaIIMHULIEIeBOay ANTOPUH,BEIOUpasT
ONTUMAJIbHYIO (hOpMY MPEACTABICHUS U BU3YyaIH3allUH;
- OLIEHMBATH JIOCTOBEPHOCTH, JJETUTUMHOCTh HH(OpMAIHH,
€€ COOTBETCTBUE IIPAaBOBBIM U MOPAIbHO-3THUECKUM

HOpMau;
- HCIOJIb30BaTh  CpelIcTBa  MH(POPMAIMOHHBIX U
KOMMYHHKaIIMOHHBIX TEXHOJIOT U B pelieHnn

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AI[HOHHBIX
3a/1a4y ¢ coOMI0IeHuEM TPeOOBAaHUN IPrOHOMHUKHU, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEpEIKEHNS, TTPABOBBIXU
ATUYECKUX HOPM, HOpM MH(OPMaLlMOHHON O€3011aCHOCTH;
- BIIAJCTh pacrmo3HaBaHHMslT M 3aIIUTHI
nHdopmaruu, uHHOPMAITMOHHOMOE30MaCHOCTUIINIHOCTH;

HaBbIKaMH

- yYMeTh MPOBOAWTH pPacyeThl MO XUMHUYECKHUM ¢dopMyliaM U
YPaBHEHUSAM XMMHUYECKUX PEAKIMI C MCIOIb30BaHUEM (U3UYECKUX
KOJIMYECTBEHHON

BEJIMYUH, XapaKTEPU3YIOLIUX

MACCHI,

BC€IECTBA C

CTOPOHBIL: o0bemMa (HOpMallbHBIE YCIIOBHS) Ta3O0B,

KOJIMYECTBA BEIIECTBA; HCIIOJIB30BaTh CHCTEMHBIE XHUMHUYECKHUE
S3HaHUA JI1 HOPUHATHA pCH_IeHI/If/'I B KOHKPCTHBIX JKHU3HCHHBIX
CUTyallMiX, CBA3aHHBLIX C BEIICCTBAMU U X IIPUMCHCHUEM

- YMETh CaMOCTOATCIIbHO IINIAHUPOBATL U MPOBOAUTH XUMHYECKHI
AKCIIEPUMEHT (TIOJyYeHHUE W U3YYCHHE CBOWCTB HEOPTAaHUYECKUX U
OpPTaHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIMH YTIJIEBOJIOPOJIOB
pPa3MUUYHBIX KJIACCOB W  KHCJIOPOJCOIEPIKAIINX OPTaHHMYECKHX
BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 PACTIO3HABAHHIO
HEOPraHNYECKUX M OPTraHUYECKUX BEIIECTB) C COOIIOICHUEMITPABIIT
Oe3ormacHoro oOpaileHusi ¢ BelleCTBaMM M JIaOOpaTOPHBIM
00opyToBaHUEM, (bopMyIupoBaTh eITH

MPEIOCTABIIATh B Pa3inyHON (opme pe3yibTaTbl SKCIEPUMEHTA,

HCCIICAOBAaHMA,

aHaAIIM3UPOBATh U OIICHUBATh UX JTOCTOBEPHOCTH;
- YMETh OCYIIECTBIATH IIEJICHAMNPABICHHBIA TMOUCK XUMHUYECKOM
uHbOpMallMM B pPa3IMYHBIX KMCTOYHMKAX (HaydHas M ydeOHO-
Hay4yHas JHTepaTypa, CpeACTBa MacCOBOM HHQOpMAINH, CETh
WNHTepHeT u Apyrue), KpUTHUYECKH aHAIM3UPOBATh XMMHYECKYIO
uH(popMalInio, iepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU
C MOCTaBJICHHOM y4eOHOI 3a1aueii;

- BIJIaJIeTh CHCTEMOW 3HAHUM O METOJAX HAYYHOTO IO3HAHMS
SIBJICHUM TPUPOJBI, HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax U
YMEHUAMHM NPUMEHSITh JTH 3HAHUA TPU SKCIEPUMEHTAILHOM
WCCIICIOBAHUHU BEILECTB M 1T OOBSICHEHUS] XUMHYCCKUX SBJICHUH,
MMEIOIIMXMECTOB MPUPOJIE TPAKTUUECKONACATENHHOCTUYETIOBEKA
WBIIOBCETHEBHOMKH3HU,




12

OK 04. O¢pdexruBHO
B3aUMO/ICHCTBOBATHU
paboTaTh B
KOJUIEKTHBE U
KOMaH/Ie

- TOTOBHOCTBKCaMOPa3BUTHIO,CAMOCTOATEIIbHOCTUI
CaMOOIPEIETIEHUIO;

-OBJIQJICHUE  HaBBIKAMH  y4€OHO-HCCIIEIOBATEIILCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMH
AeHCTBUAMMU:

0)COBMECTHANA1EATEIbHOCTD:

- IIOHMMATh U UCMOJIb30BATh IPEUMYIIECTBA KOMAaHIHOW U
UHAUBUIYAJIbHON paboThI;

COBMECTHOMU

- IMPUHUMATDb oein

OpraHW30BbIBAT M KOOPAWHHUPOBATH JIEWCTBHS IO €€

JIEITCILHOCTH,

JOCTH)KEHMIO: COCTAaBJIATh IUIAH JEHCTBHM, pacHpencisaTh
poIuM C Y4eTOM MHEHHUH o0CyX/1aTh

pe3yiabTaThl COBMECTHOM pabOTHI;

Y4aCTHHUKOB

- KOOPAMHHUPOBATL W BbIIIOJHATH pa60Ty B YCIOBHAX

peanpbHOTO0,  BHUPTyaIBHOTO W KOMOMHHMPOBAHHOTO
B3alMOJICICTBUS;
- OCYILIECTBIIATH

Pa3IMYHbIX MIPOSIBIIATH

B006p AXKCHUC, OBITh HWHHUIIMaTHBHBIM

MMO3UTHBHOECTPATErMUE€CKOETIOBEICHUEB
CUTyaIusX, TBOPYECTBO U
OBaaneHue
ACHCTBUAMMU:
I)IPUHATHeCeOSIMAPYTrUXJII0Iei:

- IPUHUMaTh MOTUBBI M apryMEHThl APYrUX JIOACH MpHU

YHuuBEpCaJdbHBIMU PETYJIATUBHLIMUA

aHaJIu3e Pe3yabTaTOB JIESITEIbHOCTH;
- NpU3HABaTh CBOE NIpPaBO M MpaBO JAPYIHX JIOJEH Ha
OIINOKY;

- Pa3BUBATHCIIOCOOHOCTHIIOHUMATEMUPCIIO3ULIUN
JIPYTOTOYEIIOBEKA;

- YMEThb IUIAHMPOBAaTb M BBINOJIHATD XUMUYECKUHW DKCIEPUMEHT
(mpeBpallleHus1 OPraHNYECKUX BELIECTB [IPU HArPEBaHUM,II0JIyYCHHUE
OTWIIEHA W W3y4YEHHE €ro CBOMCTB, KAa4eCTBEHHBIC pEaKIWM Ha
aJIbJIETU/IbI, KpaxMaJjl, YKCYCHYIO KUCIIOTY;AeHaTypanus OelKOB MpH

HarpeBaHUM, LIBETHbIE pEaKUUU OEJIKOB; MPOBOAUTH PEAKIMU
MOHHOTO OOMeHa, OmpenensiTh Cpeay BOIHBIX PpacTBOPOB,
KaueCTBEHHbIE peakuuu Ha cyiabdar-, kKapOOHaT- U XJIOpPUA-

aHUOHBI,HAKATHOHAMMOHHS;pEIIaThbIKCIIEPUMEHTAIIBHBIE 33J]aui 110
temaMm "Mertamuibl" u "Hemeramnsl") B COOTBETCTBUU C MpaBUIaAMU
TEXHUKH O€30MacHOCTH Mpu OOpallleHuu C BELIeCTBAaMH U
J1a00paTOPHBIM
XUMHUYECKOTO

000opyIoBaHUEM;
OKCIIEPUMEHTa B

MIPECTABIIATh
dbopme
COOTBETCTBYIOIIMX PEAKIUH U (OPMYJIMPOBATh BHIBOJIBI Ha OCHOBE
OTUX PE3YJIBTATOB,

pe3yJIbTaThl
3alMCU  YpaBHEHHU

-yMEThb CaMOCTOSTENIbHO IUIAHUPOBATh M IMPOBOAUTH XUMHYECKHH
HKCIEPUMEHT (IOJTy4YEHUE U U3yueHHE CBOMCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB, KaYeCTBEHHBIE PEAKIMU YIJIEBOJIOPOJIOB
pasIMYHbIX KJIACCOB M  KHUCIIOPOJCOJEpXkAIUX OpPraHUYECKUX
BELIECTB, PELICHNUE YKCIIEPUMEHTAIbHBIX 3a7au [0 paclo3HaBaHUIO
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB) C COOJIOCHUEMIIPABUII
O6e3omacHOro ooOpaiieHuss ¢ BemlecTBaMHM M Ja0OpaTOpHBIM
000pyZI0BaHUEM, (bopMyIMpoBaTh Lenu UCCIIEI0BaHMA,
NPEOCTABIIATh B Pa3IMYHOW (GOpMe pe3ysbTaThl SKCIEPUMEHTA,

AHAJIU3UPOBATH U OLICHUBATHL UX JOCTOBCPHOCTD,
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OK 07.
ConencTBoBaTh
COXPAHECHHUIO
OKpYKarollencpeipl,
pecypcocOepereHuto,
MIPUMEHSTb3HAHHUSI00
M3MEHEHUUKITIMATa,
TIPUHIUTIBI
OepeKIIMBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JIECTBOBATLB
Ype3BbIYAHBIX
CUTYyalUAX

Bo61acTHIK010rn4ecKOroBOCIIMTAHUS:
- cOopMHUPOBAHHOCTH  JKOJOTMYECKON
MMOHNMAaHNE

KYJIBTYpBI,
BITUSTHUS COIMATTbHO-IKOHOMHYECKUX

HpOI_IeCCOBHaCOCTOHHI/IerHPOﬂHOﬁHCOHHaJIBHOﬁ

Cpenbl, OCO3HaHHE rJ100aJIEHOTO xXapakrepa
HKOJIOTUYECKUXTIPOOITEM;

- IUIAaHUPOBaHHWE H  OCYIIECTBICHHE  JICHCTBUH B
OKpyXaroleil  cpeae Ha  OCHOBE 3HaHUS  Ileyiei
YCTOWYMBOTOPA3BUTHAUEIIOBEUECTBA,

AKTUBHOE HENpPUSITHE JCHUCTBUM, MPUHOCIIIMX BpPE.
OKpyXarolencpeue;

- yMEHHUE MIPOTHO3UPOBATh HEeOJIaronpusATHBIC
SKOJIOTUYCCKHUE IOCJIEACTBUSA peaPUHUMAEMbIX
JIEUCTBUM,TPEIOTBPAILIAThUX;

- pacmmMpeHHe OIbITa JEATEIBHOCTH AIKOJOTHYECKON
HAIPaBJICHHOCTH;

-OBJIa/ICHUEHABbIKAMUYUYeOHO- UCCIIEI0BATENLCKOM,
MPOEKTHOMMCOIMATLHON IEATETHOCTH;

-c(OpMHUPOBATHIIPEACTABICHUS : OXUMHUYECKON COCTABIISIOMIEH
€CTeCTBEHHOHAYYHOUKAPTUHBIMUPA,POJIMXUMUUBIIO3HAHUU
SIBIICHUHTIPUPO]IBI, BYOPMUPOBAHUUMBIIUICHUSIUKYIBTYPbI
JUYHOCTH,ee(PyHKIIMOHATEHOUTPaMOTHOCTH, HEOOX O TUMOM 1T1sT
PEIICHUATTPAKTHIECKUX3a/1a4M3KOJIOTHIECKOOO0CHOBAHHOTO
OTHOIIIEHUSKCBOEMY3IOPOBBIOUIIPUPOTHOMCPEIE;
-YMEThCOOTI0AATHIIPABUIIAIKOIOTHUECKHUIIENIECO00Pa3HOrO
MOBEICHUSABOBITYUTPYAOBONICATETLHOCTUBLICIX COXPAHEHUS
CBOET037I0POBbSIMOKPY>KAIOIIEHITPUPOTHONCPEIBI; YIUTHIBATD
OTaCHOCTHBO3/1€HCTBUSHAKNBBIEOPTaHU3MBIOIIPEIEIIEHHBIX
BEIIECTB,IOHUMAasiCMBICIITIOKA3ATEISIIPEACIIbHON IOy CTUMOM

KOHIIEHTPAIINH;

-YMETbIIPOTHO3UPOBATH,aHATTM3UPOBATbUOLIEHUBATHCIIO3ULNI
JKOJIOTHYECKOW  O€30MacHOCTH  IOCHEACTBHS  OBITOBOM
MPOU3BOJCTBEHHOM  JCSATENIbBHOCTA  YEJIOBEKa,  CBSI3aHHOMU

nepepaboTKONBEIECTB;UCTIOIb30BATHIIONY YCHHBIC3HAHUS JIJIS
MPUHATUATPAMOTHBIXPEIIEHUUTTPOOIEMBCHUTYAIIUSX, CBSI3aHHBIX
CXHUMHUEH;
-YMEThOCO3HABATHOIMACHOCTHBO3ACHCTBUSHAKUBBIEOPTraHU3MbI
ONPEICIICHHBIXBEUIECTB,IOHUMAsCMBICIIIIOKA3ATENA IPEAETBHOM
JIOTTY CTUMOMKOHIIEHTPAIINHU, UTIOSCHATHHAITPUMEPAX CIIOCOOBI
YMEHBIICHUAUIPEA0TBPAIICHUSIUXBPEIHOTOBO3ICHCTBHUIHA
OpraHu3M Y€eJIOBEKA.

u
C

KoimyecTBO4YacOBHAOCBOCHHENPOrPAMMBINPO(eCCHOHATBHOTOMOLYJISA:
- MaKCUMallbHOHyuYeOHOMHarpy3kuoOyyatomerocsi—1 54uaca,BTom yucie:

- 00s13aTenpHOMay T TOpHOYyYeOHOMHATpy3KHoOyvaromerocsi—1 1 8uacos;

- CaMOCTOSTEIBbHOMPAOOTEIOOYUatomerocst —1 6 4yacos;

- IpoMeXXyTouHasgarTecTanus —204acos.
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2. CTPYKTYPAI/ICOI[EP)KAHI/IEOB[[IEOBPA3OBATEJILHOFII[HCHI/IHJIPIHBI
«XHNUMMUS»

O0beMIMCUMIIIMHBINBHBIY4€0HOH PadoThl

Bux yueOHoi padoThI Oo0bemBuUacax
D0Bbem 00pazoBaTeIbHOM MPOrpaMMbI IH CHUIITIHHbI 138

BT u:

TeopeTrnueckoe oOyvYeHHE 52
[[pakTHueckue 3aHATUS 30
JTaGopaTopHbIe 3aHATUS 36
[Ipome:xkyTOoYHasiaTTEeCTALUA(IK3AMEH) 20
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TeMaanecxuiin.naﬂncouepmanueuucunnnnﬂm

HaunmenoBanue CoaepxxanueyueOHOroMarepuaia(0CHOBHOEHNIPOGeCcCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | DopmupyeMmble
pa3aeyioBH TeM JIa0OpPaTOPHBIEMNIPAKTHYECKUE3AHATUS, IPUKJIATHOMMOAY/Ib 4acoB KOMIIEeTeHIIUN
1 2 3 4
OcHoBHOecOIepKAHNE 102
Pa3nenl.OcHoBBICTpOEHHsIBENIECTBA 8
Temal.l. OcHoBHOeconepxKaHNE 6 OK 01
Crpoenue Teopernueckoeodydyenne 4
aTOMOB CoBpeMeHHasIMOAeNbCTpOeHUsIaTOMa. DIeKTpOHHassKOHpurypanusatroma. Knaccudukanus
XUMHUYECKHUX XUMHUYECKHXAJIEMEHTOB(S-,p-,d-311eMeHThI). BasieHTHBIe31eKTpoHbL. BanieHTHOCTE. DneKTpoHHas
9JIECMCHTOBH IIPUPOJIa XMMUUYECKOM CBSI3U. DIEKTPOOTpULAaTENbHOCTh. KOBaneHTHas CBA3b, €€ PA3HOBUIHOCTH U 4
IIpupoaa MEXaHU3MBIOOpa30BaHUs(0OMEHHBIHHUIOHOPHO-AKIIENTOPHBIN ). TOHHAsCBA3h. MeTaTnyecKascBs3b.
XUMHUYECKON Bonoponnasacesaze. MexMOIEKyIIpHBIE B3AUMOCHCTBHSL.
CBsI3H N30T01161,0CHOBHOCHUBO30YKICHHOCCOCTOSTHUEATOMA, THOPU TU3AIHSIATOMHBIX OpOUTAICH.
IpakTn4yeckne3aHsATUSA 2
Pemennenpaktnyecknx3aiaHnifHaCOCTaBIEHUEIEKTPOHHO-TpadrueckuxpopMyisieMenTon 14
IIEPUOJIOB.
PemennesanannitHancnosb30BaHUEXUMUYECKOMCUMBOIMKUUHA3BAHUCOEIUHEHUITIO )
HOMEHKJIATyPEMEK Ty HApOJHOTOCOH03aTEOPETHUECKOMUTTPUKIATHOUX UMUUUTPUBUATIbHBIX HA3BAHU I
JUTSICOCTABJICHUSIX UMUYECKIX (DOPMYIIIBYXaTOMHBIXCOCTUHEHHUI( OKCHIOB,CYJIb(DHIOB, THPUIOBU
T.IL.)UAPYTUXHEOPraHUYECKUXCOEAMHEHUNOTIETbHBIX KJIaCCOB.
Temal.2. OcHoBHOecoOaep:KaHNE 2 OK 01
Ilepnonuyecknii | TeopeTudyeckoeodyueHue OK 02
3aKOHM Tabmuia | [IpaKkTHYecKHe3aHATHS 2
JAN. [TepuoanueckascucremaxumuueckuxasieMenToB/l.M1.MeneneeBa. Du3nuecKuii CMbICIT
Menzeneesa [Tepuonnueckorozakona/l.l1.Menzeneea.3aKkOHOMEPHOCTUM3MEHEHUSICBOMCTBXUMUYECKIX
3JIEMEHTOB,00Pa3yEeMBIXUMHITPOCTHIX UCIOKHBIXBEIIECTBBCOOTBETCTBUUCTIONOKEHUEM 2

xuMmuueckoroaieMenTasllepuognueckoiicucteme. MUpOBO33peHUECKOEMHAY YHOE3HAUEHNE
[Tepuonnueckorozakona/l.l.Menaeneesa.lIpornossi/l.1.MenneneeBa. OTKpbITHE HOBBIX




16

XUMHUYECKUXIIEMEHTOB.

Pemenne MMPAKTUKO-OPHUECHTUPOBAHHBIX TCOPETHUICCKUX SallaHI/Iﬁ Ha XapaKTCpU3alnuio XUMHUYCCKUX
3neMeHTOB «MeTtandeckne/ HeMeTaIITHIECKUECBOICTBA, AIEKTPOOTPUIIATEILHOCTEU CPOICTBO K
JIEKTPOHYXUMHUYECKHXIIEMEHTOBBCOOTBETCTBUECUXIIEKTPOHHBIMCTPOSHUEMHUITOIOKEHEMB
IepuondYecKorcucreMexnMuuecknxanemenToB/l.M1.MeneneeBay.

Pa3nen2.Xumuueckue peakuuu

12

Tema2.1.Tums:
XUMHYECKUX
peaKkimit

OcHoBHOecOnepKAHNE

TeopeaneCKoeoﬁyquHe

Knaccndmxaunﬂ X THUIIBI XUMHWYCCKUX peaKI_II/II\/'I C Y4aCTHUEM HCOPIraHNYCCKUX BCIICCTB. KonnuecTBeHHEIE
OTHOWICHUA B XUMHUH. OCHOBHBIC KOJIMYECCTBECHHBIC 3aKOHBI B XMMHH U PaCUCTEI 110 YPABHCHUAM
XI/IMI/IHGCKI/IXpeaKI_II/Iﬁ.MOHLKaKe,Z[I/IHI/ILIaKOHI/ILIeCTBaBeIJ_leCTBa.MOHHpHaHMaCCa.3aKOHLICOXpaHeHI/I}I
MacCChbl U SHCPIruHu. 3aKoH ABoraz[po. MOJ'IHpHLIﬁ 00BeM ra3os. OTHOCUTEIbHAS INIOTHOCTE ra30B.
PeaKI_II/II/IKOMHJIeKCOO6pa3OBaHI/I$Icy‘-IaCTI/IeMHeOpFaHI/I‘-IeCKI/IXBeIJ_[eCTB(HaHpI/IMepe
FHI[pOKCOKOMHHCKCOBHI/IHKaI/IaJ'IIOMI/IHI/Iﬂ).

IIpakTHYeckHe3aHATHS

CocraBiieHneypaBHEHUHpeaKINiicCOe IMHEHU S, pa3I0KEHN, 3aMelIeHNs,00MeHa. Y paBHEHUAPEaK Ui
TOpPEeHMsI, HOHHOTO 0OMEeHa, OKHCIIEHUS-BOCCTAHOBIICHHUS.

Pacyet konMuecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKUU COCTUHEHHUSI, €CIH OJHO U3 BEIIECTB JIaHO B
M30BITKE W/UITU COAEPKUT mpuMecH. PacueT MaccoBoil uiu 00beMHOM A0JIH BBIXOJAa MPOIYyKTa peaKIuu
COETMHEHHUSIOTTEOPETHUECKUBO3MOXKHOT0.PacueToObeMHbIXOTHOIIEHHITra30B. PacueTMacchi(00beM,
KOJIMUYECTBO BEIIECTBA) MPOIYyKTa PEaKIMU, €CJIU OJHO U3 BEIIECTB JaHO B BUJIE PACTBOpA C
oTpeeNeHHOWMAaCCOBOMI0IeHPACTBOPEHHOT OBEIIECTBA.

VYpaBHeHUsI OKUCIEHUsI-BOcCTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAaHOBUTE!Tb.
OKHCANTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B IPUPO/IE, IPOU3BOIACTBEHHBIX Mpolieccax U
KU3HEIEATEIbHOCTHOPTraHU3MOB. OKUCIINTENIbHO-BOCCTAaHOBUTENIbHBIHIOTEHIIAICpeAbl. COCTaBlIeHUE U
YpaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI METOJOM IEKTPOHHOIO OajlaHca.
TunnyHpIeHEOPraHNYECKUEOKUCIUTETNMBOCCTAHOBUTEIHN. DIEKTPOJIN3PACTBOPOBUPACIIIABOBCOJIEH.

OK 01

Tema2.2.
DNEKTPOIUTHYECK

OcHoBHOecOaep:KaHNE

TeopeTnueckoeodydyenmne

OK 01
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ASITUCCOLIUALINAN
HOHHBIA 00OMEH

Teopust snexkTponuTHUecKoi qucconmanui. Peakiun nonaoro oomena. CoctaBiieHHE peakuii HOHHOTO
oOMeHa IyTeM COCTaBJIEHMSI UX MOJIHBIX U COKPAILlEHHBIX HOHHBIX YpaBHEHUH.
I'unponusconeit.3HaueHHErnAPOIN3aBONOIOrHUecKUX00MeHHbIXIporieccax. [ [pumenenue
T'UJIPOJIN3aBIIPOMBIIIIEHHOCTH.

JlabopaTopHble3aHATHS

JlaboparopHuasipaboTta«Peakuuuruapoamnszay.
HccnenoBanuecpenbipacTBOPOBCOICH,00pa30BaHHBIXCHIIEHBIMUUCTA0BIMUIIPOTOIUTAMU, UUX PEAKITUHN C
pacTBopamu Ieno4yu u kapoonata Hatpusi. CocTaBleHHE peakluid THIPOIN3a COTIEH.

KourpoJsbHas
padoral

CTpOeHI/IeBeH_[CCTBaI/IXI/IMI/I‘{eCKI/IepeaKI_[I/II/I.

Pasznen3.

CTp()eHI/IeI/ICBOﬁCTBaHeopFaHl/I‘leCKI/IXBeIIIeCTB

24

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTraHUYECKUX
BEILIECTB

OcHoBHOecOIepKAHNE

Teopernuyeckoeodyuenue

[Ipenmer Heoprannyeckoil xumun. BzaumocBs3p Heoprannueckux BerecT. Kinaccuduxanus
HEOpraHu4yecKux BemecTs. IIpocTeie u ciokHbIe BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BELIECTB
(OKCHIBIL,TUAPOKCUIBL, KUCIIOTHL,coiin ). HOMeHKkaTypanHa3BaHUE€HEOPraHUYECKUX BEIIECTBUCX O3 UX
XMUMUYECKOH (OPMYJIbI UM COCTABICHUE XUMUUECKOU (POpMYJIbl UCXO/I U3 Ha3BaHMs BELIECTBA 110
MEKyHAPOAHON WU TPUBUAIBHOW HOMEHKIIATypE.

Me:xmorneKyspHble B3auMoaecTBus. KpucrtamioruapaTsl. ArperatHele COCTOSHUS BELIECTBA.
KpucrannmuecknenamopdasieeniecTsa. TUNBIKpUCTAIITMYECKUX PELIETOK(ATOMHASL, MOJIEKYJIIpHA,
MOHHAsl, MeTaJuIn4YecKast). 3aBUCUMOCTb (PU3MUYECKMX CBOWCTB BEILIECTBA OT THIA KPUCTAIIINUECKOM
peweTku. [IpyunHbl MHOroOOpa3us BEIIECTB.
CoBpeMeHHBIETIPEICTaBICHUSOCTPOCHUN TBEPIBIX, KU IKUXUTa3000pa3HbIXBeliecTB. XKuakue
KPUCTAJLIIBL.

IIpakTHYecKkHe3aHATUS

Pemenne 3amay Ha pacueT MaccOBOM A0 (MacChl) XUMUYECKOTO AJIEMEHTa (COeMHEHNS) B
MoJIeKyIe(CMecH).
Pemennenpaktnyeckux3agaHuinoknaccupuKaiii, HOMEHKIATy peuXuMHIecKuM hopMyiam
HEOpPraHMYECKUXBEIIECTBPA3IMUHBIXKIIACCOB(HA3bIBATh NCOCTABIATH(OPMYIBIXUMUYECKUXBEILIECTB,
OIIpEAEIIATh NIPUHAUIEKHOCTD K KJIAcCy).

OK 01
OK 02
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HcTouHnkuxuMuyecKonuHpopMannu(HayyHassny4e0HO-Hay YHAsIUTEPaTypa,cpeICTBAMacCOBOM
unpopmauuu,cerelaTepHETUAPYTHE). [loNCKNHbOpMaMUTIOHa3BaHUAM, HIeHTH(DUKAaTOpaMm,
CTPYKTYpPHBIM (hopMyJIam.

Tema 3.2. OcHoBHOeconepxKaHNE 12 OK 01
®dusuko- Teoperuueckoeodyuenmne 6 OK 02
XUMHUYECKHE Mertamnbr. O0muepu3nuecKueNX MUY eCKMECBOHCTBaMETaIIOB. CIIOCOOBIIONy YeHU . 3HaUeHUE
CBOIICTBa METaJUIOBUHEMETAITIOBBIIPUPOICUKU3HEACSITEIBHOCTUYEII0BEKanOprann3mMoB. Koppo3usimeTanioB: BUIbI 2
HEOPTaHUYECKUX | KOPPO3UH, CIIOCOOBI 3aIUThl METANIOB OT KOPPO3UH.
BEIIIECTB Hemerannpl. O61muedu3nueckuenXx MMH4eCKMEeCBONCTBaHEMETAIIIOB. T HTUUHBIECBOMCTBAMETAILIIOB
IY— YII rpynn. Knaccudukarus 1 HOMEHKIaTypa COSAMHEHUI HeMeTauioB. KpyroBopoThl 2
OMOTEHHBIXAJIEMEHTOB B IPUPOJIE.
XMMUYECKNECBOWCTBAOCHOBHBIXKJIACCOBHEOPIaHUYECKHUXBEIIECTB(OKCUA0B,'HIPOKCHI0B,KUCIIOT, COJIEH
U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTHIX BEIIECTB, BOJOPOIHBIX COETUHEHU, 2
BBICIIIMXOKCHJIOBU TUAPOKCHJIOB.
IIpakTHYecKkHe3aHATHS 4
CocraBiieHHE ypaBHEHHH XUMHUYECKHX pEaKLUUH C y4aCTUEM IPOCTBIX U CJIOXKHBIX HEOPraHUYECKUX
BEIIECTB: OKCHJOB METaUIOB, HEMETAIUIOB M aM(pOTEpPHBIX JJIEMEHTOB; HEOPTaHMYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX THAPOKCHIOB, HEOPTAHNUECKUX COJIEH, XapaKTepU3yIOIIUX UX CBOMCTBA. 4
PemeHnenpakTHKO-OpUEHTUPOBAHHBIXTEOPETUYECKUX3aJAHUMHACBOMCTBAUTIONY YCHHE
HEOpPraHMYECKUXBEIIECTB.
JlabopaTopHble3aHsTHS 2
JlabopaTopHaspaboTa«CBOMCTBAMETAUIOBUHEMETAIIIIOBY.
UccnenoBanne  ¢Qu3Mueckux M XUMHYECKHMX CBOMCTB METaNIOB M HeMeTauloB.  Perienue )
9KCIIEPUMEHTAIbHBIX3a4auI0CBONCTBAMXMMUYECKMMCBOHCTBAMMETAINIOBUHEMETAIUIOB, I10
pacrno3HaBaHUIOUIIOIYYEHUIOCOEIMHEHUIMETAJUIOBUHEMETAIUIOB.
Tema 3.3. OcHoBHOeconepxKaAHNE 4 OK 01
[IpousBoacTBO Teoperuueckoeodyuenune 2 OK 02
Heopranudeckux | OGmMenpeacTaBIeHUSIONPOMBIIITIEHHBIXCITIOCO0aX IOy YeHUIXUMUYECKUX BEIIECTB(HAIpUMEpe )
BEILIECTB. MIPOM3BOICTBAAMMHAKA,CEPHONKHUCIIOTHI).

3HaueHue u
IIPUMEHEHNEB
ObITY U Ha

IIepHaﬂ " IBETHAA MCTAJLIYPIrus. HpaKTI/ILICCKOG MPUMCHCHUE 3JICKTPOJIM3a IJId IMOJTYYCHHA HICJIOYHBIX,
MIETIOYHO3EMENTEHBIX METAIIOB U alfOMUHHUSL. CTEKIIO ¥ CHITMKATHAS TIPOMBINUICHHOCTb.
[Tpo6aeMaoTx010BUTTOOOYHBIXITPOTYKTOB.
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IIPOU3BOJICTBE IIpakTHYeckHe3aHATHS 2
Pemrenne npakTUKO-OpUEHTUPOBAHHBIX 33JaHUI O POJIM HEOPTAHMUYECKOW XMMHUH B Pa3BUTUU MEIMUIIMHBI,
CO3/IaHUU HOBBIX MaTE€pPHAIIOB (B CTPOUTEIBCTBE U JIP. OTPACISX MPOMBIIIICHHOCTH), HOBBIX HCTOYHUKOB 2
SHEPTUH(aTbTePHATUBHBIEUCTOYHUKIIHEPT UH )BPEILIEHUUTIPOOIEMIKOIOTHUECKOM, I HEPT e TUYECKOMH
MUILEBOI0E30MaCHOCTH.
KonTpoJsbHas .
CBoiicTBaHEOPTaHUYECKUX BEIIECTB. 2
padora2
Pasznend. CTpoeHHencBOHCTBAOPraHUYeCKNXBEIEeCTB 28
Tema 4.1. OcHoBHOecOIepxKAHME 4 OK 01
Knaccudukanus, | TeopeTruueckoeodyueHue 2
CTpOEHHE U [IpeameTopranndeckoixumun. B3anmMocBsi3bHEOPraHUIECKUXMOPTaHUIECKUX BEIIIECTB.
HOMEHKJIaTypa XUMUYECKOE CTPOCHHE KaK IOPSIOK COECJUHEHMsS] aTOMOB B MOJIEKYJI€ COIVIACHO WX BaJIEHTHOCTH.
OpPraHUYECKUX OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOEHHUs OpraHuYeckux coeauHeHuit A.M. Bytieposa.
BEILECTB VYrnepoaHblii  CKeJleT OpraHudyeckol MoJieKysbl. MoJeKysipHble U CTPYKTypHbIE (pa3BEepHYyThHIE,
COKpAIlleHHbIE) XHUMHYEeCKHue (OpPMYJbl. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT XHUMHUYECKOTO CTPOCHHUS 2
Mouiekyn. M3omepus u u3oMepsl (CTpYKTypHas, TreomeTrpuyeckas (Luc-TpaHc-usomepusi). KpaTHocTh
XUMHYECKOMN CBSI3H.
[NonstueodyunkimonansHorpymnmne. [ [puHuneikIaccupuKaMMOPraHUIECKIX COS TMHEHUH.
MexayHapoaHasTHOMEHKIIATY PauTIPUHITATTBIHOMEHKIIATYPHIOPTaHUYECKUX COCTUHEHHM.
IIpakTn4yecKkne3aHATHSA 2
Homenknatypa opraHuyecKkux COEIWHEHUI OTAENbHBIX KJIacCOB (HACBIIEHHBIC, HEHACBHIIICHHBIE U
apoMaTHYECKHUEe YTJIEBOJOPOJbI, CIIUPTHI, (PEHONBI, albJETHIbl, KETOHBI, KAPOOHOBBIC KUCIOTBHI U JP.)
CocraBiieHHEe TONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEIIECTB OTIEIbHBIX 2
KJIACCOB, UCMOJB3Ys UX Ha3BaHMs 110 CHCTEMaTHYeCKO HOMEHKIaType. PacueTsl mpocreiiiieit popmys
OpPraHUYECKONMOIIEKYIIBI, UCXO/Is1 U33JIEMEHTHOTOCOCTaBa(B%).
Temad.2. OcHoBHOecoOIepKaAHNE 14 OK 01
CaolicTBa TeopeTnueckoeodyuenue 10 OK 02
OpPTaHMYECKUX OU3NKO-XUMUYECKHE CBOWCTBA OPraHMYECKUX COEAMHEHWH OTAENBbHBIX KJIaccoB (OCOOEHHOCTH
COEIMHEHUI KJIAaCCU(UKAIIMY ¥ HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTHYSCKHIA sl v o0mmIas popmyia; H30MepHs;

(I)I/ISI/ILICCKI/IC CBOI\/'ICTBa; XHUMHUYCCKUC CBOIZCTBB.; CITIOCOOBI HOJ'Iy‘-IeHI/ISI)I
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—IIpEAEIIbHBICYTIIEBOAOPOALL. ] OpeHHEMETaHAKAKOAMHU30CHOBHBIXUCTOYHUKOBTEIIIAB
MPOMBIIIIEHHOCTUNOBITY. CBOMCTBAIIPUPOIHBIXYTIICBOJOPO0B, HAX 03K ICHUEBITPUPOICH
IIPUMEHEHNEAIIKAHOB;

— HENpEeJeNbHblE M apoMaTHUYecKue yrieBonopoisl. llomumepusaums STuieHa Kak OCHOBHOE
HaMpaBIIEHUE €T0 UCIONb30BaHus. | OpeHne aneTuieHa Kak MICTOUHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU
JUTSI CBAPKHU U PE3KH METAJIJIOB;

— KHCJIO0pOoACOACPIKAIIUE COCINHCHHA (CHI/IpTBI U IIPOCTLIC S(bl/lpbl, Q)GHOHH, AJIpACTUAbl WU KCTOHBEI,
Kap6OHOBLIe KHUCJIOTBI U HX HpOI/I3BOIlHBIe). HpaKTI/I‘-IeCKOG MNPUMCHCHHUC OSTUJICHIJTIMKOJIA, TTIMICPHUHA,
(I)GHOJ'IELHpI/IMCHCHI/Ie(1)OpMaJIB,I[eFI/II[a,aI_IeTaJ'IBﬂeFHﬂa,YKCyCHOﬁKHCHOTBI.MBIJ'IaKaKCOJ'II/IBbICIJ_II/IX
Kap60HOBLIXKI/ICJIOT.MOIOH_II/ICCBOI\/’ICTBa MBlLJIa,

—a30TCcoepKaIINeCcOe TUHEHU S (AMITHBIMAMUHOKHUCIIOTHI, OCTIKH).

Knaccudukamust M OCOOCHHOCTH OpPraHMYECKMX peakiuid. PeakuuoHHble 1eHTpHl. Pagukanbl.
IlepBOoHaYaIbHBIENIOHATUAOTUIIAX UMEXAHN3MAXOPraHUUECKUX PEAKLIN.

HpaKTH‘leCKHe3aHHTI/IH

PGHIGHPICHCHO‘ICKHPeBpaH.IeHHfIHaFeHeTPI‘IecKYIOCBSISBMS)K,HYKHHCCaMI/IOpl"aHI/I‘leCKHXCOeﬂHHeHHﬁC
COCTaBJICHHEM Ha3BaHUU OpTraHUYCCKUX COCIUHEHHUI I10 TpHBHaHBHOﬁ niIn MC)KHYHaPOﬂHOﬁ
CHUCTEMaTHUYECKOM HOMCHKJIATYpC. Pemenue PACUCTHBIX 3a4a4 110 YPAaBHCHUAM peaKI_II/II\/'I C y9aCTHuEM
OpraHNYCCKUX BCHICCTB.

JlabopaTopHble3aHATHS

JlaboparopHasipaboTa «I[lomydeHneITHIIEHANN3yIeHUEETOCBONCTBY.
[TonydeHnesTHIIEHAaN33TaHOIaBIa00paTOPUUUU3YUeHN T 0D U3NUECKUXUXUMUYECKUX CBOWCTB.
COCTaBJIeHI/IepeaKIII/If/'IHpI/ICOel[I/IHeHI/ISII/IOKI/ICJICHI/ISIHaHpI/IMCPGBTI/IJIeHa.PGIHCHPlepaC‘IGTHBIX3aI[a‘IC
MCIOJIb30BaHNEM TUIOTHOCTH T'a30B [0 BOJOPOAY M BO3IYXY.

Tema4.3. OcHoBHOecOep:KaHNe OK 01
Oprannueckue TeopeTnueckoeodyuenue OK 02
BEIIIECTBA B buooprannueckue coenunenus. [Ipumenenue u Guonorndyeckas pojib yrieBoaoB. OKUCICHUEYTIEBOIOB
KHU3HEACATENIHOC | —  WCTOYHWMK  SHEPrUM  JKUBBIX  OpraHm3MoB.  OOjacT  NpPUMEHEHHS  aMHUHOKHCIIOT.

TH YeJI0BEKa.
IIpousBoacTBO U
IIPUMEHEHHE
OpPraHUYECKUX

[IpeBpamenusOenkoBnuimy  BopranusMme.buonornueckuedynkuun — 6enkoB.buonornyeckuedyHkmm
XKHpoB. Posb opraHnueckoil XMMUU B peIIeHUH MTPoOIeM MUIIEBON 0€30MacHOCTH.
HyxnenHoBBIEKUCIIOTBI:cOCTaBUCTpOEeHNE. CTPOEHNEHYKIE0TH10B. COCTaBHYKJIIEMHOBBIXKMCIIOT
(AHK,PHK).PonpHYKI€EHHOBBIXKHUCIOTBKU3HEACSITETFHOCTH OPTaHU3MOB.
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BCIICCTB B
MIPOMBIIIIJIICHHOCTHU

[Tpon3BOICTBO OPraHMUYECKUX BEIECTB: MPOU3BOJICTBO METaHOa, nepepadboTka HedTH. [lonuyTHieH Kak
KPYIMHOTOHHAXHBIA MPOAYKT XHMHUYECKOro mnpousBojactBa. I[Ipumenenue stmiieHa. IlpousBoacTtso u
IIPUMEHEHNE KayuyKa U pEe3HHBI.

CuHTeTHYECKHE U HCKYCCTBEHHbIE BOJIOKHA, MX CTpOeHHe, cBoicTBa. lIpakTHueckoe HCMONb30BaHHE
BOJIOKOH. CHHTETHYECKHE TIUICHKH: H30JISLUs s TPOBOAOB, MEMOpaHBl sl ONPECHEHHS BOJBI,
3allUTHBIE TUIEHKU JJI aBTOMOOWJIEH, IJIacThIpH, XHUpPypruueckue TMOBs3KU. HoBbIE TEXHOJIOTUH
JaJIbHENIIIETO0 COBEPILIEHCTBOBAHUS MOJIMMEPHBIX MaTEpUAIOB.
PonboprannueckonXMMHUUBPEIICHUUITPOOIEMIHEPreTUYECKO0e30MacCHOCTH, BPa3BUTUN METUIUHBI,
CO3/1aHHHUHOBBIXMATEPUAIOB, HOBBIXUCTOUYHUKOBIHEPT MU (ATbTEPHATUBHBIECTOUHUKUIHEPTUH).

IIpakTn4yecKkne3aHATUSA

PemennenpakTuko-OpueHTUPOBAHHBIX 33 JAHUUIIOCOCTABICHUIOXMMHYECKUXPEAKIIHIA, OTPAKAFOIIIX
XUMHYECKYIOaKTHBHOCTHOPTaHUYECKUXCOSTMHCHUMBPA3TNIHBIXCpeAaxX (TIPUPOTHBIX, ONOIOTUYECKUX,
TEXHOTEHHBIX).

KonTpoabnasn
pabora3

CtpyKTypancBOMCTBAOPTraHUYECKUX BELIECTB.

Pa3peans.

KuneTnyecknenTepMoIMHAMHYECKHE3AKOHOMEPHOCTUIIPOTEKAHUAXHUMHYeCKUXPeaKIui

12

Tema 5.1.

OcHoBHOecoaepKAHUE

OK 01

Kunernueckue

TeopeTnyeckoeodyuenue

Xumnueckue peakuuu. Kinaccudukanus XuMuueckux peakuuil: mo (a3oBoMy cocTaBy (FOMOTE€HHBIE U
reTepOoreHHbIE), M0 NCIOIb30BAHUIO KaTalu3aTopa (KaTaTUTUYECKUE U HEKaTaTUTUIECKHE).

CKOpoCTh peaklMu, €€ 3aBUCUMOCTh OT Ppa3iIMyHBIX (PAKTOPOB: MPHUPOJABI pPEarupyroliux BeILEeCTB,
KOHIIGHTPALlMN pearupyronmx BeIecTB, Temneparypsl (npasuio Baut-I'odda), mmomanu peakumonHon
IIOBEPXHOCTHU, HAIMYMKaTanu3aTopa. PoiapkaTain3aTopoBBIpUPOAEUIIPOMBIIIIEHHOMIIPOU3BOICTBE.
OHeprusakTuBaluu. AKTUBHpOBaHHbIKOMIUIEKC. KaTann3aropbinkaranus. Poapkaranu3aTopoBB

OK 02

MIPUPOIEUTTPOMBIIITIEHHOMITPOU3BO/ICTBE.

JlabGopaTopHble3aHATHUS




22

W3ydenne 3aBHCUMOCTH CKOPOCTH XMMHMYECKON pPEaKIUH OT KOHIEHTPAlU Pearupyrolux BEIIECTB U
TEMIIEPATYPHI.

JIaboparopHasipaboTana BEIOOD:

1. JlaGoparopnass pabora «OrmpeneneHue 3aBUCHMOCTH CKOPOCTH PEAKIHMU OT KOHICHTPAlUU
pearupyromux BemecTB». lccieqoBaHue 3aBUCUMOCTH CKOPOCTH PEAaKIMHA OT KOHIICHTPAIWH.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPHUECKUM METOIOM.

2. JlaGopatopHas pabota «OrmpeaeneHie 3aBHUCUMOCTH CKOPOCTH peakiUu OT TeMIepaTypbi».
HccnenoBanne 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEpaTyphl. PacueT sHeprun akTHBaUK PEeaKIny.
PemennenpakTuKO-OpUEeHTUPOBAHHBIX3aJaHNHHAAHATT3(aKTOPOB, BIUAIOIINXHAN3MEHEHHE
CKOPOCTUXUMHUYECKOMPEAKIINH.

Tema

5.2. Tepmoaunamu
Jec KHe
3aKOHOMEPHOCTH
MPOTEKAHUSA
XUMHUYECKHX
peaKIuii.
PaBHoBecue
XUMHYECKHX
peaKkimit

Ocnonﬂoeconepmaﬂne

TeopeTnueckoeodyyenmne

Knaccugukamms XUMHYECKUX peakIyii: o Teru1oBoMy 3 (dekTy (IK30TepMUIECKHE, SHAOTEPMUUECKHUE),
nmo obpatumoctu (oOpaTumble u HeoOpatumsble). TemnoBble 3PQPEKTHl XUMHUYECKUX pEaKIui.
Tepmoxumudeckue ypaBHeHHS. OOpaTUMOCTh peaknuii. XMMUYECKOe paBHOBECHE M €T0 CMEIIECHHE IO
NEUCTBUEM pa3IUYHBIX (DAaKTOPOB (KOHLEHTpalMs peareéHTOB WM NPOAYKTOB peakLUH, JaBJIEHUE,
TeMIIepaTypa) AJIs CO3/1aHUs ONTUMAJIBHBIX YCIOBHM MPOTEKAHUS XMMHUECKHUX MPOIECCOB.
[TonsaTneo63nTaNBIUMMAHTpONMK. DHeprusil no6ca.3akonl eccancnencrusuzuero. Ponp
CMEIIIEHUPaBHOBECUSIBTEXHOJIOTUYECKUX MPOLIECCAX.

HpaKTI/I‘leCKI/Ie3aHﬂTI/IH

[punuun/lelIaTense. BnusnuepasnnyHbixpakTOpOBHAU3MEHEHUEPABHOBECUAXUMUUECKUX PEAKIIUHI.
3aKkOH JEHCTBYIONIMX MacC M KOHCTaHTa XUMMYECKOIO paBHOBecUs. PacueTsl paBHOBECHBIX
KOHIEHTpAlUi pearupyronyx BeecTB U MPOAYKTOB peakiuil. PacueTs! TemnoBoro addexra peakuuu.
PemeHne mNpakTHKO-OPUEHTHPOBAHHBIX 3aJaHMil Ha npuMeHeHne npuHuuna Jle-Ilarense ams
HaXO0KJICHUSHAIPABICHUACMEILEHUSPAaBHOBECUAXUMUYECKONPEAKIMNMAHATU3(aKTOPOB, BIUAIONINX Ha
CMELICHUE XUMHYECKOTO PaBHOBECHS.

JlaGopaTopHble3aHATHUS

OK 01
OK 02
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JlaGoparopHasipabora  «VM3ydeHUEBIUAHUAPATUIHBIX(PAKTOPOBHACMEICHUEXUMUYECKOTOPaBHOBECH
.

HccnenoBaHneBNUSAHUAN3MEHEHUSIKOHIIEHTPALIMMBEILIECTB, PEAKIIMMCPEAbINTEMIIEPATYPbIHA CMELIIEHNE 2
XMUMHUYECKOro paBHOBecHs. CpaBHEHHE TIOJYYEHHBIX pE3yJIbTaTOB C TEOPETHUECKU
IIPOrHO3UpyeMbIMUHaOCHOBenpuHIMnallelllaTense.
KontpoabHas .
CKOpOCTEXMMHYECKONPEAKIIMMUXUMUIECKOEPAaBHOBECHE. 2
padora4d
Pa3znen6. JAucnepcHblecucTeMbl 10
Tema OcHoBHOecOIep:KaHNe 4 OK 01
6.1.lucniepcubie | TeopeTnueckoeoOy4eHue 2 OK 02
CUCTEMBI U JucnepcusiecucreMsl. KomutonaeiecucremMsl. ICTHHHBIEPACTBOPBI. OK 07
(hakTopbl KX PactBopenne kak ¢usnko-xumuyeckuii mpouecc. PactBopbl. CrocoObl NPUTOTOBIIEHUS PACTBOPOB.
YCTOMUYUBOCTH PactBopuMocTs. MaccoBast 107151 paCTBOPEHHOT0 BenecTBa. [IpeaensHo nonycTumMple KOHIEHTPALMHA HAX
HCIOJIb30BaHUE B OLICHKE IKOJIOTUYECKOM 0€30M1acHOCTH. 2
Knaccudukamus aucnepcHbIx cucteM mo cocraBy. CTpoeHHe M (PAKTOpbl YCTOWYMBOCTH JUCIIEPCHBIX
cucreM. Pacrio3HaBaHWe MCTHHHBIX PAaCTBOPOB, KOJUIOWIHBIX PACTBOPOB M TPYOOIMCIIEPCHBIX CHCTEM.
Crpoenunemunieinisl. PaccenBaHneCBETaPUITPOX 0K ACHUMCBETOBOT Oy YKa4ePE30NITHIECKU
HeotHOpoaHyIocpeny(ddpexraTunnans).
IIpakTnyeckne3aHsATUSA 2
PemennesanaynanpuroToBIeHUEPACTBOPOB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJjaHUM Ha JUCIIEPCHBIE CUCTEMBI, UCIIOIb3yEMBIE B )
OBITOBOMHITPON3BO/ICTBEHHON 1A TEIIbHOCTUYETIOBEKA, CIO3UIIU KOO MUECKOH 0€301TaCHOCTH
MOCIEACTBUMUIPAMOTHBIX PEHICHUUIPOOIIEM,CBSI3aHHBIX C XUMHUEH.
Tema OcHoBHOecoaepKAHUE 4 OK 01
6.2.MccnenoBanue | JlaGopaTopHble3aHATHSA 4 OK 02
CBOWCTB JIaboparopHaspabota«IIpuroroBneHrepacTBOpoBy.
JMCTIEPCHBIX [IpuroroBneHrepacTBOPOB3aAAHHON(MOIISAPHOM ) KOHIIEH TPALIUH( CIIPAKTUKO-OPUEHTHPOBAHHBIMU 2
CUCTEM [Tl UX BOIIPOCaMH), OTIpeieNIEHUE Cpeibl BOJHBIX PACTBOPOB.
unentudukau | Jlaboparopuaspabdora«lccnenoBanneIMCTIEPCHBIXCUCTEM. ’

[IpuroroBiaeHNENN3y4€HUECBONCTBIUCIIEPCHBIXCUCTEMPA3HBIXBUIOB: CYCIIEH3U U, OMYJIbCUH,

KOJ'IJ'IOI/II[HOl"OpaCTBOpa.CpaBHCHI/IeCBOﬁCTBI/ICTI/IHHLIXI/IKOJ'IJ'IOI/I,I[HBIXpaCTBOpOB,BBIS[BJ'IGHI/Ie
OCHOBHBIXP aSHHQHﬁMeﬂ(HYHHMH.
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KontpoabHas
JlcriepcHBIECUCTEMBI. 2
pabortas
Pazgen’. KauyecTBeHHbIEpeaAKIIUNOOHAPY KEHUSIHEOPTAaHUYeCKUXHOPTaHUYeCKUXBeIeCTB 8
Tema OcHoBHOeconepxKaHNE 4 OK 01
7.1.06Hapyxenue |[IpakTHdyecKkue3aHATHSI 2 OK 02
HeopraHudeckux |KauecTBeHHbIEXMMHUYECKUEPEAKINH,XapaKTepHbIEII00HAPY ) KEHUSIHEOPTaHMYECKIUXBEIIECTB
KaTUOHOB U (xaToHOBU aHHOHOB).CocTaBieHHE ypaBHEHMMpeakuuil oOHapyxeHHs KaTHoHOBI-VIrpynn u )
QHUOHOB aHMOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOH (popmMax.
PeakunnobHapy keHus I HeOpraHMYeCKUXBEIIECTBBPEATbHBIX00BEKTaX OKPY KAOLIEH CPEIbI.
JlaGopaTopHble3aHATHUS 2
OO6HapykeHueHeOpraHnYeCKIXBeIecTB(KaTHOHOBI-V IrpynnuiinaHuOHOB)CHCIIONb30BaHUEM
KAueCTBEHHBIX aHAJTTUTUUECKUX PEaKIIUM.
JIaGoparopHasipabotana BbIOOp:
1.JIaGopatopHasipaboTa « AHAIUTHYECKUEPEAKITMUKATHOHOBI-V Irpymm».
[IpoBenennekauecTBEHHbIXpEaKLU, UICTIOIb3YEMBIX ITII00HAPY KEHUSKaTUOHOBIrpynnbI(kanus, HaTpus,
Maruusi, aMmMmoHnusi), Il rpynmer Ha npumepe Oapus, 111 rpynmsr — cBunLa, [V rpynms! — amoMuHMS,
Vrpynnsi—kenesa(Ilu II1), VIrpynnbei—aukens. OnrcanneHad01aeMbIX IBICHUHHCOCTABIICHUE 2
XMMHYECKUX PEAKLINN.
2.JIaGopaTopHasipaboTa«AHaTUTUYECKUEPEAKLINAHOHOBY.
IIpoBeneHneKaueCcTBEHHBIXPEAKIIUI, UCTIONB3Y EMBIX UTSIOOHApY KEeHUAaHMOHOB: KapOoHaTa,hocdara,
cynbdara, cynbduaa, HUTparTa, xjaopuaa u ap. Onucanne HaOII01aeMBbIX SBJICHHIA U COCTABIICHHE
XUMHUYECKUX PEAKLINM.
Tema OcHoBHOecOIepKaAHNE 4 OK 01
7.2.06HapyxeHue |IIpakTHYecKne3aHATHSA 2 OK 02
OpPraHUYECKHUX KayecTBeHHBIE XUMUUECKUE PEAKINH, XapaKTepHbIE 151 OOHAPYKEHUS OTAEIbHBIX KIIACCOB
BELIECTB OpTraHUYECKUXCOeTMHEHNH: (DeHOIIOB, ANIbICTUA0B,KpaxMaa,yKCy CHOMKHCIIOThI,aMUHOKHUCIIOTHIP. 2
OTIEIBHBIX JlenaTypanuusOenKoBIpuHAr peBaHN U, [IBETHBIEPEAKIINI OCITKOB.
KJIaCCOB C CocraBieHneKaueCTBEHHbIXPEAKIIMIHOOHAPYKEHUAOPTaHUUECKUXCOEIMHEHUHOT ICJIbHBIX KIIaCCOB.
ucnonb3oBanueM |JlabopaTopHble3aHATHS 2




25

Ka4CCTBCHHBIX
peaKkimit

OOHapyKeHHEeOpPraHMYECKUXCOeTMHEHUHOTIEIbHBIXKIIACCOB.

JlaboparopHast paboTa Ha BEIOOD:

1. JTaboparopHas paboTa «KauecTBeHHbIE PEaKIIUU Ha OT/ICJIbHBIC KJIACChl OPTaHUYECKHUX BEILIECTBY.
[IpoBenenne KaueCTBEHHBIX PEAKIIMI, UCIIOJIb3YEMBIX 1Ji1 OOHAPYKEHUS] OPTaHUYECKUX BELLECTB
Pa3IMYHBIXKIACCOB: (DEHOIIOB, ATbICTUAOB,KpaxMaa,yKCy CHOMKHCIIOTHI, aMUHOKHUCIIOT,0EITKOBUP.
Omnucanre HaOMIOAEMBIX SBJICHUM U COCTABICHNUE XUMHUYECKUX PEAKITUN U/HUITH CXEM.

2. JTaboparopHasipaboTa«KauecTBeHHBIHaHATN30PTaHUIECKUXCOSAMHEHUMITO)YHKIIMOHATIBHBIM
rpyImnam».

[IpoBeneHne KaueCTBEHHBIX PEAKIIHMM, HCIIOIb3YEMBIX JJIs PACTIO3HABAHUS OPraHUYECKUX BEIIECTB
OTAEIbHBIXKJIACCOBIIO(YHKIMOHAIBHBIMIPYIIIIaM: HAlIPUMEPEaMHUHOKU CIIOTUKAPOOHOBBIXKUCIIOT,
CIIUPTOB U (PEHOJIOB, aJbJIETHI0B U KeTOHOB. Onucanue HabII0JaeMbIX SIBICHUN U COCTaBJICHHE
XMUMUYECKUXPEaKIUIH/ UITHUCXEM.

IIpogeccnonaibHO-0pHEHTHPOBAHHOECOAEPKAHUE(COIEPKAHMETIPUKIATHOTOMO/YJIs1)

Pa3znens8.

XuMHABOBITYHIIPOM3BO/ICTBEHHOH IS TEIbHOCTHYEI0BEKA

Tema8.1.

Xumust B ObITY U
MPOU3BOJICTBEHHO
W 1eSTeIbHOCTU
YyeJI0BeKa

Ocnonﬂoeconepma}me

IIpakTHYecKHe3aHATHS

Dkosoruydeckast 0€30MacHOCTh NOCIEACTBUNA OBITOBOM 1 IPOM3BOACTBEHHOM AEATEILHOCTH YEJIOBEKA,
CBsI3aHHAs C epepabOTKOM BEIIECTB; TOUCK U aHAIN3 XUMUYECKON MH(POPMAIIUH U3 Pa3InIHbIX
HCTOYHUKOB(HAayYHAsTNy4eOHO-HAYy YHASIIUTEPATypa,CpeicTBaMaccoBonHpopmannu,ceTbIHTepHET 1
IpyrHe).

Keiice (¢ yuerom Oyaymei nmpodecCuoHaIbHON NEATEILHOCTH ) Ha aHau3 HHPOpMaIIUU O
MIPOU3BOJICTBEHHOM 1A TEIFHOCTHYEIIOBEKA, CBI3aHHONCTIEPEPaOOTKOMUITIONYYeHIEMBEIIIECTB,a TAKXKe C
9KOJIOTMYECKOIl 0€30MacHOCTHIO.
3amuraxeiica:[IpeacraBneHnepe3ynbTaTOBPEIICHUSKEHCOB(BBICTYTIEHUECIPE3EHTAIIEH )

&~ |||

OK 01
OK 02
OK 04
OK 07
IIK?...

*Pa3znen9.1.UcciienoBaHnenXuMuYeCKMHaHAIN300beKTOBOHOChePbI(IITyKPYTHEHHBIXTPY I CIIe U AJILHOCT et/

36

3 OtpaxaeTtcallK,31emMeHTKOTOPONGOPMUPYETCANPUKIALHBIMMOAYNEM(NPOGECCMOHAIbHO-OPUEHTUPOBAHHBIMCOAEPKaHeM)BcooTeeTcTBUUcPrOCpeannsyemon
npodeccuu/cneymansHoctu CMNO
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npogeccnii:19.00.00,31.00.00, 32.00.00,33.00.00,34.00.00, 35.00.00,36.00.00, 43.00.00)

Tema OcHoBHoOecoaepKaHUE OK 01
9.1.1.0cHOBBI JlabopaTopHbIe3aHATHS IIK...
J1a00paToOpHOiA JlaboparopHasipaboTa«OCHOBBIIA00PATOPHONIIPAKTUKI.
MIPAKTUKHU B JlaGopartopHasocyjanxuMudeckuepeakTubl. OcCHOBHbBIETa00paTopHbIeonepannu.JlabopaTopHoe
npodeccuonaibH | 00opynoBaHue. TexHnka 6€30MacHOCTH U IpaBwiIa paboThI (IIOBEICHUS) B 1a00PaTOPUN.
pixsaboparopusix | [IpakTuYecKne3aHATHS
BbInonHeHNe THIIOBBIXPaCcCYETOBIOTEMATHKEIKCIIEPUMEHTA(BBIXO POy KTapEaKIMH,MaCCaHABECKH,
00BEM paCTBOPUTES).
O06paboTkaaHHBIX,aHATTU3UOLIEHKAUXJOCTOBEPHOCTH (BBIYMCICHUECPETHETO3HAYCHHS
AKCIIEPUMEHTATBHBIX TAaHHBIX, TIOTPEITHOCTH).
[IpencraBneHnepe3yabTaTOBIKCIIEpUMEHTaBpa3InaHopopme(Tabnuia, rpaguk,0TIeT, TOKIAI,
TIpEe3EHTALIHS).
Tema OcHoBHOecOep:KaHNE OKO01
9.1.2.Xumnueckuii| TeopernyeckoeobydeHue OK02
aHaIM3IpOOBOIBI Krnaccudukanus npo6 BobI 10 BUAY U Ha3HAYEHUIO, UCXOS U3 €€ XMMHUYECKOTO COCTaBa. OKO07
OpraHonenTHyeckue CBOMCTBA (3amax, Mpo3pavyHOCTb, IBETHOCTh, MyTHOCTb) BO/bI. KHCIIOTHOCTD 1 MnK...

IIeI0YHOCTHBOABL. pHepeapimeToapieeonpeaenerns. JKeCTKOCTBBOIBIMMETO IBICEOTIPEACTICHUSL.
CymuiHocTs METO/1a TATPOBAHUSI.
BunsikecTkocTHBOABI(BpEMEHHASUNIOCTOsIHHAS ). JKeCTKOCTHBOIBIKAKIIPUUMHABBITIAICHUSOCATKOB WIH
00pa3oBaHMsI COJCOTIOKEHHUH, UMEIOIINX MECTO B OBITY U Ha TIPOU3BOJICTBE.
CocTaBcoleil,BbI3bIBAIOIINXKECTKOCTHBOIbI. XMMUYECKHETPOLIECCHI, yCTPAHSIOIINE)KECTKOCTEBOIBI.
VYpaBHEHMs] XUMHUYECKHX PEaKLUi, WILTIOCTPUPYIOIINX ITPOLECCHI, TPOUCXOIAIINE IPU YCTPAaHEHUN
KECTKOCTHU. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU U XUMHUECKUMH criocobamu. CriocoOsl
YCTPaHEHUANOCTOSHHONKECTKOCTH.

IIpakTnyecKkne3aHATUSA

CriocoObIBBIpaKEHUAKOHIICHTPALIUUPACTBOPOB: MACCOBASAIOSIPACTBOPECHHOT OBEILIECTBA, MOJISIPHAS U
MOJISUIBHAsE KOHIEHTpanuu. Tutp pacrBopa. Pemenue npakTuko-OpueHTHPOBAHHBIX TEOPETHUECKUX
3aIaHMMHAPACYETKOHLEHTPALUN3ar pA3HAIOINXBEIECTBUNX CPABHEHUECIIPEECIIBHO 10Ty CTUMBIMU

koHneHTpanusmu(I1J1K).
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JlaGopaTopHble3aHATHUS

HccnenoBannexumudeckorococtaBanpoosoisl. JlabopaTtopHas

paboTa Ha BBEIOOD:

1. JTaGopaTtopHasipaboTta «OUnCTKaBOJABIOT 3arpsI3BHEHUID).

Hcnonb3oBaHne MeTO0B (PHIBTPOBAHUS U aICOPOIIUH JIJIs1 OTAENICHUS 3arpA3HEHUI B HCCIeyeMon
1po6eBoibl. BriGopMeTo1a0unCTKUB3aBUCUMOCTHOTBH 1a3arpsizHeHus. CpaBHeHHEd P PEeKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B Pa3HBIX yCIOBUSX (B 1a00OpaTOpPUH, B IOMAIIHUX U MOJIEBBIX
YCIIOBUSIX).

2. JlaboparopHuasipabota«OnpeneneHnepHBOABINEEKUCTIOTHOCTI.

Omnpenenenne pH cpenbl ¢ TOMOIIBIO YHUBEPCATBHOIO MHANKATOpA. Vcronb30BaHne TUTPOBAHUS IS
omnpeaeneHus KucinoTHoctu. Onpesenenue o0IIel KUCIOTHOCTH BOJbI, pacYeT CBOOOTHOM KHCIOTHOCTH.
Omnpenenenue oo1el u cBoOoaHOH 1IenoYHocTH. COCTaBIICHUE YpaBHEHUH PeaKUid, TPOTEKAIOIUX TPH
OIpeJIeJIEHUH KHCIOTHOCTH/ IEIIOYHOCTH MPOO BOJbI. Y CTAHOBJIEHUE CIIOCOOOB UCIOIb30BAHUS
HCCIIeTOBAaHHBIXIIPOOBOIBIBKU3HEIEA TEIbHOCTHUETIOBEKA, HAOCHOBETIOTY YeHHBIX IaHHBIXOCOCTARBE.

3. JJaboparopHasipaboTa «OnpeneneHnexecTKOCTUBOIBINCIIOCOObIEeYCTPAHECHUS.
CrniocoOblyCTpaHeHUSBCEXBUIOBKECTKOCTUB3aBUCUMOCTHOTCOCTaBacoNeikecTkocTu. Perienne
AKCIEPUMEHTAIbHON3a/1a4NHABBISIBICHUEBPEMEHHONUITOCTOSHHOMKECTKOCTHBOABL. OTIEHKa BEPOSTHOCTH
YCTPaHEHHUsI BCEX BUOB KECTKOCTH B IOMALTHUX YCIOBUSIX.

Tema
9.1.3.XumMmdeck
WA KOHTPOJIb
KayecTBa
MIPOTYKTOB

MU TAHHS

Ocﬂonﬂoeconepmaﬂne

TCOPCTH‘ICCKOCOGy‘leHI/Ie

KavecTBeHHBINXUMUYECKUHCOCTAaBIPOyKTOBIIUTaHN. BerecTBa, panbCcupuImpyonenpoyKThl
MATaHNS, UBEIECTBA,3ar PA3HAIOIHUETIPOAYKTHITATaHN. OTIpeIeTIe HUEe3ar pA3HIOIUX XUMHUYECKAX
BEILIECTBBIPOYKTAaXITUTAHUS,0NPEIETICHUEBEILECTB, HE3asIBJICHHBIXBCOCTABENPOYKTOBIIUTAHUS.

IIpakTnyecKkne3aHATUSA

OKO1
OKO02
OKO07
TK...

OpraHnyeckre ¥ HEOPraHNYECKHe BELIECTBA, BXOAIINE B COCTaB NPOAYKTOB muTaHus. OnpeaencHue
COCTaBa0ITI0IHACOICPIKAHUEMAKPOUMHUKPOAIIEMEHTOB. MI3yueHHeIpe /10K HHBIXIPETIOaBaTeNeM O 1
Ha IpeIMET XMMHUUYECKOT0 COCTaBa, ONPEeIICHIE J0JIel OT CYTOYHON HOPMBI MaKpO M MUKPO3JIEMEHTOB B
yKa3zaHHOM OJrozie.

PemennenpakTHKO-0pUEHTUPOBAHHBIX33JaUTIOKY THHAPHOU TEMAaTUKEPA3INIHBIX TUIIOB.

JlabGopaTopHble3aHATHUS
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HccnenoBaHMEXMMHUYECKOTOCOCTABAITPOOIIOYUBHI.
JlabopaTopHasipaboTaHa BEIOOD:

I. JlaGopatopnas pabota «OOHapyXKeHHE HEOPTaHHIECKUX puMeceit B mpobdax». [Ipurorosnenue
MpOOBI MOUBKI 711 KCCIIEAOBAHUS KUCIOTHOCTH/ILENIOYHOCTH, HEOPTaHNYECKHUX

3arpsi3HeHnil. OOHapyKEHUEXJIOPHUI-UCYTh(aT-HOHOBBIIPOOEouBhl. COCTaBIICHHEYPAaBHEHUM
peakuuitoOHapyxeHus. CpaBHEHUETIOTyYeHHBIXITOKa3aTeIeHCHOPMATUBHBIMU(CIIPABOYHBIMH )
3HAYCHUSMHU.

2. JlaboparopHasipaboTa «OnpenenenuepHBOTHOWBBITSKKUTIOUBBI,EEKHUCIOTHOCTHUIIIETIOYHOCTI .
HccnenoBaHneBOIHBIXBBITSHKEKOOPA31I0BrOTOBBIXITOUBEHHBIXCMECEH (TSI Pa3HBIX TUIIOBPACTEHU ).
Omnpenenenve pH mouBsl ¢ HCTIONB30BaHHEM UHAUKATOPOB. OlIEHKA TUIIOB MOYB B MPECTABICHHBIX
oOpa3uax(CunbHOKHCTAs KUCas,caabokucias, HeuTpaibHas, IeTouHast ).

Tema

OcHoBHOeEcCOACPKAHUE

10

9.1.5.lccaenoBanu

Teopernueckoeodyuenmne

€ 00BEKTOB
o6uochepst

Y4eOHo-nccae10BaTeIbCKUMPOEeKTBOOIacTUHCCIIeT0BaHUI00BeKTOBOMOCHephl. O630pTEMYyUEOHO-
HCCIIeIOBATENLCKUX MPOEKTOB. AJITOPUTM BBITIONHEHUS MpoekTa. OnpeaeneHue npoodaemMbl
ucclieioBaHust. MeToIbl MOKMCKa, aHaliu3a 1 00pabOTKH HHPOPMAIIUU O TIPOCKTE B PA3ITUYHBIX
HCTOYHUKAX.

HpaKTI/I‘leCKI/Ie?.aHﬂTI/lﬂ

O6ocHOBaHME aKTyaJIbHOCTH BBIOpAHHOM TeMbl. BoisiBieHue mpobiieMbl uccieqoBanus. Bei0op 00beKTOB
U MeTofoB uccienoBanus. IlocraHoBka nenedl u 3amgau uccienoBaHusd. OlmpeneleHHe NPOIYKTa
uccnenoBanus. OnpeaeneHue TaoB U COCTaBICHUE MJIaHa UCCIIEI0BaHMU.

3ammra npoekrta: IlpeacraBieHue pe3ynbTaTOB BBINOJIHEHUS Y4eOHO-HCCIENIOBATEIbCKUX MPOEKTOB
(BBICTYILJIEHUE C TIpE3EHTAIUEN ).

JlabopaTopHble3aHATHS

HccrnenoBanne TMpeAnioKEHHOTO OOBEKTa HA KHCIOTHOCTh, IIEJOYHOCTh, XHMHYECKHH COCTaB
(3arpsi3HUTEITN,MaKpO-UMHUKPO3JIeMeHThI ). OOpaboTKkape3yibTaToBHCccie0BaHusA. OlIeHKaKaueCcTBa

HCCIICAyEeMOI0O O6’bCKTa, HUCXOOd U3 PE3YJIbTATOB XUMHUYCCKOI'0 aHaJIn3a.

OKO1
OKO02
OK04
OKO07
TK...

*Paznen 9.2. MHcciaenoBanme W XUMHYECKHIT AaHaJu3 o00beKTOB TexHOcdepbl (s YKPYNHEHHBIX TPyIIl
cnenuaabHocTeii/mpogeccuiils.00.00,20.00.00,21.00.00,22.00.00,29.00.00,54.00.00)

36
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Tema 9.2.1. OcHoBHOecOIep:KaHNE OKO01
OcHoBbI JlabopaTopHble3aHATHS TK...
nabopaTopHOit JlaboparopHaspaboTa«OCHOBBLIA00PATOPHOUTIPAKTUKID.
MPaKTUKH B JlaboparopHasmnocyrauxuMmuyeckuepeakTubl. OcHOBHBIeTaO0paTopHbieonepannu.JlabopaTopHoe
npodeccuonanb  |006opynoBanue. TexHuka 0€30MaCHOCTH U IpaBHiIa paboTHI (TOBEJEHNUS) B JIAOOPATOPUHL.
pIxsaboparopusix |IIpakTHYecKHe3aHATHS
BhINoTHEHMETUIIOBBIX PACUE€TOBIIOTEMATHUKEIKCIIEPUM EHTA(BBIXOAIPOIyKTapEaKIIM1,MAaCCAaHABECKH,
o0wvem pactBopuTtens). O6paboTka JaHHBIX, aHATU3 U OIIEHKA WX JOCTOBEPHOCTH (BBIYMCIIEHUE CPEIHETO
3HAYEHUSIKCIIEPUMEHTAIBHBIX TAaHHBIX, TorpettHocTH ). [ IpeacraBnenueBpa3mmaHoidopme
pe3yNbTaToBIKCIepuMeHTa(Tabnuia,rpaduk,0T4eT, J0KIa 1, IPe3eHTAIINs )
Tema OcHoBHOecOAEpKaAHNE OKO01
9.2.2. Xummaeck | TeopeTnueckoeodyyeHune OKO02
i aHanms HaznauenunerexanueckonBoabl. TpeOOBaHUAKTEX HUYECKOMBOIETIOTPYIIIaMIIOTPEOICHUSI. OKO07
TEXHUYECKUN KadecTBOTEXHUYECKONBOIBIPA3HBIXBUI0B. XUMUYECKUHAHAITN3UITPOU3BOACTBEHHBIKOHTPOJIb COCTaBA MNK...
BOZIbI TeXHUYECKOH BoJibl. CYIIHOCTh METO/a TUTPOBAHUS.

AHaTM3TeXHUYECKOWBOIBIHAKECTKOCTEUIPYTHENOKa3aTeIH. KHCIIOTHOCTBUITIETOUHOCTHBOIBI.
Onpenenenneod1eincBOO0AHONIIIETOYHOCTH(KUCIOTHOCTH )METOTIOMTUTpOoBaHus.pHepeapin
MeToableeonpeaeaeHus. K eCcTKOCTbBOIBIMMETO/IbIEE ONPECICHHUS.

IIpakTHyeckuesaHaTUA

CniocoObl BhIpaKEeHUS KOHIIEHTPAIIMH PacTBOPOB: MAacCcoBasi JIOJIsl PACTBOPEHHOTO BEIIECTBA, MOJIApHAs U
MOJISITIbHAsT KOHIEHTpauuu. TuTp pactBopa. PerneHne mNpakTHKO-OpPUEHTHUPOBAHHBIX TEOPETUYECKUX
3aJIaHUl Ha pacyeT KOHIICHTPAIMHA 3arps3HAIOMINX BEIIECTB U UX CPAaBHEHHE C MPEIEIBHO IOy CTUMBIMU
koHueHTpanusaMu(I1/1K).

JlabopaTopHble3aHATHS
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HccrnenoBaHMEeXMMHYECKOTOCOCTaBAIPOOTEXHNUECKOIBO b1, JITabopaTopHas

pabota Ha BBIOOD:

1. JTabopaTtopHas padora «OmnpeseneHue XJI0pUI0B METOIOM TUTPOBAHUS B TEXHUYECKOUN BOJIEY .
OnpeneneHnexJI0puI-HOHOBMETOJOMAPT €eHTOMETPUUC(HUKCUPOBAHUEMKOHIIATUTPOBAHUSATIOMETOLY
Mopa (ocaguTenbHOE TUTPOBAHUE).

2. JJabopaTopHaspaboTa«OnpeeneHueKECTKOCTUTEXHHUECKOMBOIBIMETOIOMTUTPOBAHUSM.

KomruiekcoHOMeTpruaecKoeoIpeIeIeHNeKECTKOCTH(CyMMBIMOHOBKAIIBIIUANMAT HHAS )BCPE/ie
aMMOHMITHO-aMMuauHoro0ydeproropactsopa(pH9—10)noobpazosanutoctpuionomb
MaJIOIUCCOITMMPOBAHHBIX KOMITJICKCHBIX COCMHEHUI.

Tema 9.2.3.
XUMHUYECKUNAHATIU3
BO3/yXa

OcHoBHOecOIepKAHNE

Teopernueckoeodyuenue

XuMHYECKUH coCTaB aTMOCHEPHOTO BO3/yXa, BO3Ayxa padodeil 30HbI. BpemHbie BelecTBa U MPUMECH B
BO3AyX€ JKWIBIX IIOMEIIEHUH, B Bo3ayxe paboueil 30HB. HopmaTuBHBIE AOKyMeHTHL llocienctBus
BO3/I€HCTBUABBICOKOMKOHIEHTPALMUYTJIEKACIOTOra3aHaopraHn3M4esoBeka. Meponpusatusno
CHUKEHUIOYPOBHA3Ar PI3HEHHOCTUBO3/1y XauCCIIE 1y EMOM KOMHATBI.

IIpakTn4yeckne3saHATUA

FI/IFI/IeHI/I‘-IeCKaSIOHeHKaCTeHeHI/I?;anSISHeHI/ISIBO3}1yxaHOMeHleHI/IﬂHaOCHOBeCOHOCTaBHeHI/Iﬂ KOHICHTpaluunu
AUOKCHAa yriepoaa ¢ COOTBETCTBYIOIINM T'MTMCHUYCCKHUM HOPMATUBOM.
PemennenpakTuko-opueHTHPOBAHHBIXTEOPETUYECKUX3aJaHUITHAPACUETKOJIMYECTBABEIIECTBA,
KOHIICHTPAIMUBPETHBIXIIPUMECEHBATMOC(PEPHOMBO3 Y XEUBO3 Iy XCITOMEIIICHU .

JlaGopaTopHble3aHATHS

JlabopatopHnas pabota «OnpeeeHre CoAepKaHus YIICKKCIOro ra3a B BO3IyXe MOMEIIEHHs IKCIIPECcC-
metoom».McenenoBannenpooBo3ayxapadboueiizonsl. OnpeesieHueco e pKaHUsy TIICKUCIIOrora3as
BO3/1yXCIOMEIICHUSIIKCIPECC-METOIOM.

OKO01
OKO02
OKO07

TIK...

Tema 9.2.4.
XUMHYECKUNaHATU3

OcHoBHOecOaEPKAHTE

OK 01
OK 02




mpo0 MaTepuasoB
CTPOUTEIILHO-
pecTaBpalliOHHON
JEeSITENIbHOCTH U
nu3aiHa
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TeopeTuquKoeoﬁyqe}me

Krnaccudukanus MaTepranoB, HCIIOIL3YEMBIX B CTPOUTEIHLHO-PECTABPAIMOHHON IEATEIHHOCTH TI0
COCTaBY, X Ha3HAYEHUE U MPUMEHEHNE. XUMUYECKUI aHAJIU3 MAaTEPUAIIOB CTPOUTEIBbHO-
pecTaBpallMOHHOMIEATEIIbHOCTUUAN3aiHA. XUMUYECKUHCOCTaBIUTMEHTOB,KPACUTEIICH, BSKYIIUX
cMeceit,0c00EHHOCTUHX CBOMCTBUIIPIMEHEHUSBIPOecCHOHaIbHOM e TeNbHOCTH. BeecTsa,
HCIIOJIb3yEMbIEBKAYECTBETMTMEHTOBUCBA3YOINXMaTEpUaioB. McropuyeckascripaBka.

OK 07
IIK...

COBp CMCHHBICMATCpPHUAJIbI.

IIpakTHYecKkHe3aHATUS

KadecTBeHHBII M KOJWYECTBEHHBIH COCTaB MPOO MaTEpHATIOB CTPOUTEIHLHO-PECTaBPAIMOHHOMN
nesTenbHOCTH U Au3aiiHa. Kiaccudukaiys Kpacok MO yKPBIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTH OT
HCTOJb3yEMbIX MUTMEHTOBH CBSI3YIOIIMX BemecTB.OnpeaeeHnecocTaBa KpacOKHACOAEPKAHUE MUKPO
HMMaKpOd3JIeMEHTOB. PelieHrenpakTHKo-OpueHTUPOBAHHBIX 33 JAHUUTTIOXUMUYECKOMYaHATH3Y TPOO
MaTepualOBCTPOUTENBHO-PECTABPAMOHHONIEATEIbHOCTUU IN3alHA.

JlabopaTopHble3aHATHS

HccnenoBannemMaTepraioBCTPOUTEIIBHO-PECTABPAIIMOHHOWIeATeIbHOCTUHAN3alHA. JlabopaTopHas
pabota Ha BBIOOD:

1. JlabopartopHas padota «l3roroBnenre kpacok (1oa00p MUTMEHTOB U CBSI3bIBAIOIIMX BEIIECTB).
HccnenoBanue npupoAHBIX MUHEPAJIOB, MTOJIyYEHUE TUTMEHTOB IIyTEM XUMUYECKUX PEaKLUi,
orpeeneHrecBs3yonxMarepranon. CpaBHEHHEYKPBIBUCTOCTHUIIPO3PAYHOCTUIIOTYYE€HHBIXKPACOK
MyTeM HaHECEHUS MX Ha JIUCT OyMaru.

2. JlabopartopHas pabota «VccnemoBaHre CBONCTB BSKYIIUX BEIIECTB HAa MPUMEPE THIICAY.
OnpeneneHneckopoCTUCXBATHIBAHUAIIPUPOIHOTOMCTpOUTENbHOTOrMIca. DAaKTOPBI,y CKOPSIOLINE U
3aMeUISIIOIINE CXBaTbIBAHUE IPUPOIHOTO rurnca. ['uncoBoe Tecto, TeMIeparypa ero 3acTbIBaHMsL.
CpaBHEHHE CKOPOCTH CXBAThIBAHUS MPUPOAHOTO U CTPOUTENIBHOTO THIICA, ONpe/esieHre (hakTopoB.,
BJIMSAIONIMX HAa CKOPOCTh CXBATHIBAHMS CTPOUTENBHOTO TUIICA, OTIPEICTICHUE TEMIIEPATYPhl 3aCThIBAHUS
TUIICOBOTO TECTA.

Tema

OcHoBHOecoaepKAHUE

10

OK 01
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9.2.5.MccnenoBanue OK 02
00BEKTOR Teoperuueckoeodyuenmne 2 OK 04
TexHocheprI V4eOHO-UCCIeN0BATENBCKHI POEKT B 00JacTH HCCIEN0BaHUS 00LeKTOB TexHocepbl. O630p Tem OK 07
yueOHO-HCCIIEIOBATENILCKUX TPOEKTOB. AJITOPUTM BBINOJIHEHUsI TpoekTa. OrmpeneneHue MmpoodiemMbl ) IIK...
uccienoBaHus. MeToAbINONCKa, aHATH3an00pab 0 TKUIH(DOPMAITTHONIPOSKTEB PA3THYHBIX
MCTOYHHKAX.
IMpakTnyeckue3aHATHSA 4
O6ocHOBaHME aKTyalbHOCTH BBIOpaHHOH TeMbl. BrisgBrieHue mpobieMsl uccienoBanus. Beioop 00bekToB
u MeronoB uccienoBaHus. [locranoBka 1eneit u 3amauy uccienoBaHus. OmnpeneneHue MNPOAYKTa 2
uccienoanus. OnpeaeneHue STaloB U COCTABICHUE TINIaHA UCCIEIOBAHUS.
3amuranpoexra:[IpeacraBneHuepe3yabTaTOBBBIIONHEHUYY€OHO-UCCIIEA0BATEILCKUX TPOCKTOB 2
(BBICTYIIJICHUECTIPE3ECHTAITHECH ).
JlabopaTopHbIe3aHATHS 4
HccrnenoBanue Npeasio’)KeHHOro OOBEKTa HA  KHCIOTHOCTb, IIEIOYHOCTb, XUMHUYECKHH COCTaB
(3arpsi3HUTENN,MAaKpO-UMHKpO3IeMeHThl). O0paboTkapesyibraToBuccieoBanus. OlleHKakayecTa 4
HCCIIEyeMOT0 00BEKTa UCXOISl U3 PE3yJIbTATOB XUMHUYECKOTO aHAIIN3a
IIpome:xkyToyHasiaTTECTAUANIOAMCUHUIINHE(IK3AMEH) 20
Bcero 154

*Oo0pa3oBaTeJbHASOPraHN3alNABbIOMPACTOAUHMOAY/IbU3NIPENI0KeHHbIX.
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3. KAJIEHJAPHBITPA®UKIIOBOCIIUTATEJIBHONPABOTENO
JUCLHUTLTUHE

Moxayn3.YueOHo-1cCIe0BaTeIbCKasSHHAY YHO- HCCIICA0BATEIbCKAS A TEIIEHOCTD

JlaTanmMecTo Hazpanue dopma OtBeTcTBeHHBIN | JIOCTHIKEHHS

MIPOBEICHUS MEPOTIPHUATHS MIPOBEICHUS yYaIuXxcs
MEPOIIPUSITHS

Amnpens 2024r. Bukropuna WunusunyansHo | KymaesaH.A. CdopmupoBaHHO

Ilomurexauueckn | «XUMHS B -rpynmnoBas cte OK .01,02,

1 KOJUIEIDK MEIUIIHE) 04, 07

4. YCJIOBUSIPEATTA3ALIMUITIPOT PAMMBIOBIIEOBPA30OBA TEJILHOM
JTACIUTIINHBI
TpeﬁoBaHI/IHKMI/IH]/IMaJIbHOMyMaTepI/IaJIbHO-TeXHHqeCKOMy06eCHe‘leHI/IIO

Jlnst peanu3an OpOrpaMMbl JUCLUIUIMHBL JOJDKHBI OBITH MPEAyCMOTPEHBI CIEAYIOIINe
CreLMaJIbHbIE OMEIIEHUS: YUeOHbIN KaOMHET XUMHUHU W/UIN y4eOHON XHUMUYECKOIabopaTopuu.

O0opynoBanune y4ueOHOro KaduHeTa (HAIJISIHbIE MOCO0USI): HAOOPHI IIAPOCTEPIKHEBBIX
MoJiesIell MOJIEKYJ, MOJETN KPUCTAUIMYECKUX PEIIeTOK, KOJUIEKLIMU MPOCTBIX M CIIOKHBIX
BEIIECTB W/WIM KOJUIEKIIMU TOJIMMEPOB; KOJJICKIMS TOPHBIX IOpPOJ M MHHEpPAJoB, TaOnuua
MeneneeBa, yueOHble puiIbMbI, HU(POBbIE 00pa30BaTENbHbIE PECYPCHI.

Texnudeckue cpeacrBa o0y4eHHsI: KOMIIBIOTED C YCTPOMCTBAMM BOCHPOMU3BEICHMS
3ByKa, IPUHTEP, MYJIbTUMEAHA-IIPOEKTOP C DSKPaHOM, MYyJIbTHUMEIUHHAs J0CKa, YKa3Ka-
MIPE3EHTEP AJIs IPE3CHTALMM.

OobopynoBanue jgadoparopuu U pado4Yux MecT JA0OOPaATOPMU: MEH3YPKH, MHUIETKH-
KalleJIbHUI[bl, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIE M MOKPOBHbIE CTEKJIA, IUIAHIIETHI
IV KaleJdbHBIX peakiui, (uIbTpoBaJbHas Oymara, MPOMBIBAIKH, CTEKJISHHbIE HPOOMPKH,
pEe3UHOBBIE MPOOKH, (hOHApUKH, HAOOpP pEaKTHBOB, CTEKISHHbIE MaJOYKH, IITATUBBI JUIS
IpOOUPOK; MEPHBIE LIMINHAPBI, BODOHKH CTEKJISTHHbIC, BOPOHKHU JIEJINTENbHbIC IMIUHAPUIECKUE
(50-100 mi), cTynku ¢ mecTukoM, ¢apdopoBble YalIKH, MUHLETHI, (GUIBTPbl OyMa)kHbIE, BaTa,
MapJisi, YacoBble CTEKJA, 3JEKTPOIUIMTKH, JIa0OpAaTOpHBbIE INTAaTHBBI, CIUPTOBBIE TOPENKH,
CIHMYKH, TpUOOp ISl MOTy4YEHUs Ta30B (WK MpOoOHUpKa ¢ Ta300TBOAHON TpyOKoif), Aeprkarenn
U1 IpOOUPOK, CKIISIHKU IS XpaHEHUS! PEaKTHUBOB, Pa3laTOYHbIC JIOTKHU; XMMUYECKHE CTaKaHbI
(50, 100 m 200 mu1); mmareny; NUHLIETHI; TUTEIbHBIE LML, CEKYHIOMEPHI (TaliMephbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepHble konObl (25, 50, 100 u 200 mn), BoasiHas OaHs (Wiau
TEPMOCTAT), CTEKJIISTHHBbIC IMaJOYKH; KOHWYECKHe KoiObl miust tutpoBaHus (50 u 100 wmui);
UHAVKATOpHBIE TIOJIOCKM 1 omnpeneneHus pH M craHgapTHas WMHIMKAaTOpHAs IIKAJa;
yHHUBepcalbHbIHUHIuKaTOp;uneTkuHal,10,50min(nnmnno3aropeiaal ,Sul0mi),0r0peTkn JUIS
TUTPOBaHUA, MenulMHcKue mmpuibl Ha 100-150 mi, maGopaTopHble W/WIM aHATUTHYECKHE
Bechl, pH-MeTphl, cymmibHbIi mKad, u 1p. 1adboparopHoe 000pyI0BaHHUE.

HNudpopmanuonHoeodecneyeHnepeaTn3auunporpaMmbl

1. lnsa peanuzanuu nporpammbl OMOIMOTEeYHbIN (OHJT 00pa30BaTEIbHOM OpraHU3alUuU
JIOJDKEH UMETh TeYaTHBIC W/UITH 3JICKTPOHHBIE 00pa30BaTelibHbIe M MH(OPMAIIMOHHBIE PECYPCHI,
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PEKOMEHIOBAaHHBIE ISl MCIIOJB30BaHUS B 00pa30BaTENIbHOM IpoIlecce, HE CTapiie ISATH JIET ¢
MOMEHTa W3/IaHusl.
2. Pexomenmyemple Te4aTHBIC W3JAHHS TI0 pealu3alud  001e00pa3oBaTEIHbHON
JUCLMILTUHBI [IPE/ICTABICHBl B METOJUYECKUX PEKOMEHIAIMIX 110 OpraHu3aluu o0y4eHusl.
IlepevyenbydeOnbixusnanuii, IHTEpHET-pecypcoB,10M0JIHUTEIbHONINTEPATYPbI
1. Epoxun, KO.M. Xumusa npnas npodeccuii M CHEMUATBHOCTEH TEXHHUYECKOTO U
€CTECTBEHHO-Hay4Horo mnpodwuieii: yueonuk / KO.M. Epoxun, N.b. KoBaneBa. - Mocksa:
Axanemus, 2018. - 496 ¢
JloTIOTHUTETbHBICUCTOYHUKH
1. Xumust [DnexTpoHHBINH pecype]: yueOHnoe mocodbue / coct. I'. FO. Boctpukosa, E. A.
XopoxopauHa. - Boponex: BOpoHEXCKHII TOCyAapCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcurer, ObC ACB, 2015. - 92 c¢. - DBC «IPRbooks» - Pexum mocryma:
http://www.iprbookshop.ru/59133.html

IIpuMepHbIETEMBIKYPCOBBIXITPOEKTOB(PadoT)
KypcoBoiinpoekT(paboTa)yueOHbIMIUIAHOMHENIPEAYCMOTPEH().
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5. KOHTPOJIbUOLEHKAPE3YJIbTATOBOCBOEHUA
OBIIEOBPA30BATEJIBHOMN JUCIUIIIUHBI
KoHTtposnsroneHkape3yabTaToBo0OyUeHUSIOCY IECTBISAETCAIIPEI01aBaTeIEeMBIIPOLIECCE
MPOBEJCHUS MPAKTUUYECKUX 3aHATHM U Ja00paTOpHBIX paboOT, TECTHPOBAHMS, a TaKkKe
BBIITOJIHEHUS UCCIIEIOBaHUM.

IIOHUMAaTh H

00yYalOIUMHUCSA  WHIWBHUIYAJIbHBIX  3aJIaHUM,
0o0y4YeHHUsT OMpEeNeNsAoT, YTO OO0ydYarmuecs JTODKHBI

MIPOEKTOB,
PesynbTaTel 3HATh,
JI€MOHCTPUPOBATH 11O 3aBEPIICHUN U3YyUEHUS JUCIUILTUHBL.

s popmMupoBaHusi, KOHTPOJIS U OLUEHKU PE3yJbTaTOB OCBOCHUS YUEOHON TUCIUILIMHBI
HCIIONIB3YETCS CUCTEMA OLIEHOYHBIX MEPOTMPUSTHH, IPEICTABIAIONMAs COO0ON KOMITJIEKC YIeOHBIX

MEpPOIPUITHIA, COTJIIACOBAHHBIX C pe3yJibTaTaMu O0yuYeHHS U CcHOpPMYIHPOBAHHBIX C yUETOM

@I'OC COO (mpenmetnsie pe3ynbraTsl o auctumiuae) 1 I'OC CIIO.

Ne Monyas/ Pazpex Pe3yabTar 00yuenus OueHoYHbIEMEPONPUATHS OK
/ Tema
I |OcHoBHOIIMOTY/IB
1 |Pazgexn 1. ®opmyIpoBaTh
OcHoBBI 0a30BbICNIOHATUSIN
CTPOeHUs! 3aKOHBI XUMHH
BellecTBa

1.1 |CtpoenneatomoB |CoctaBisath xumuueckue |1. Tect «CTpoeHre aToMOB OK 01
XUMHYECKUX (bopMyIIbl COEAMHEHUN B |XMMHUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUHCOCTENECHBIO |MTPUPOIAXUMHUECKONCBIZIY.
npupoaa OKHCIICHUS] XUMUYECKUX  |2. 3a/1a4u Ha COCTaBJICHUE
XUMHUYECKOU 3JIEMEHTOB, UCXO/S U3 XUMHUYECKUX HOpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIXCOETMHEHU I

ANIEKTPOOTPHUIIATEILHOCTU | (OKCUAOB, CYIb(HUIOB,
THJIPUJIOB U T.IL.).

1.2 |{Ilepuonnyeckuii |XapakTepu3oBaTh IIpaktuko-opuentupoBannsie  |OK 01
3aKOH W Ta0JIHIla | XUMUYECKUEITIEMEHTHIB TEOPETHUECKHE 3aJJaHus Ha OK 02
J..MenneneeBa |COOTBETCTBUU C UX XapaKTEPU3aLUI0 XUMHYECKUX

MOJIOKEHUEM B AJIEMEHTOB: «MeTan4eckue /
MEePUOANYECKONCUCTEME  |HEMETaNINYeCKHe CBONCTBA,
XUMUYECKUX IJIEMEHTOB AEKTPOOTPUIIATEIIBHOCTD U
.. MenneneeBa CPOICTBO K IEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM H
M0JI0’KEHUEMBIIEPHONUECKON
CUCTEME XUMHUYECKUX
anemenToB/l. M. MenaeneeBay.

2 |Pa3zpen 2. CocraBasitbypaBHenusi |KonrTpoabHasipaGora
Xumnyeckune U CXeMbl XUMHYECKHX «CTpoeHueBeiecTBan
peakuuu peakumii XHMHUYECKHe peakIum»
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Moayas/ Pa3gen
Ne y Pesynbrar 00y4enus OneHoyHbIEMEPONPUATHS OK
/ Tema
2.1 | Tunsr CocraBiATbpeakuu 1.3amaunna cocraBieHue OK 01
XMUMHUYECKUX COEIMHEHUS,Pa3IOKEHNs], |ypaBHEHUHPEaKIMA:

peaKkiuit

oOMeHa,3aMelleHus,
OKUCJIUTEIIbHO-
BOCCTaHOBHTEIIbHBIE
peaKIUUUPEeaKU
KOMIIJIEKCOOOpa30BaHus
(Ha mpumepe
THIPOKCOKOMILUIEKCOB
ATIOMUHUSNLIMHKA)C
Y4aCTHEMHEOPTraHnIEeCKUX
BEIIIECTB

—COeJIMHEHU S, 3aMEeIlICH S,
pasioxeHus,00MeHan
peakiuiic yyactuemMm
KOMIUIEKCHBIXCOEMHEHUH (Ha
MIPUMEPETHIPOKCOKOMILIEKCOB
ATIOMUHUSHUITUHKA);

— OKUCITUTEITBHO-
BOCCTAaHOBUTEIIbHBIXPEAKIIUIC
MCTIOJIb30BAaHUEMMETO 1A
3JIEKTPOHHOT00AIaHCa;
—Cy4aCTHEMKOMILIEKCHBIX
COeTMHEeHUI(HarpumMepe
THIPOKCOKOMIUIEKCOBIIHKAH
QJIFOMUHUSA).

2.3agaunHa pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTUKIIPOTYKTA
peaKIMy COeTMHEeHNS;
MacCOBOMMIMOOBEMHON 0N
BBIXO/IAMPOIyKTa PEaKIIH
COEIMHEHHUSIOTTEOPETUYECKH
BO3MOXKHOT'0; 00 bEMHBIX
OTHOLICHUITA30B;
KOJINYECTBEHHBIX
XapaKTePUCTUKUCXOTHBIX
BEIIECTBUIIPOTYKTOB
peakuuu;Maccol(00beM,
KOJIMYECTBOBEILIECTBA)
MPOIYKTapeaKIIum,eCITHOTHO
M3BEIIECTBIAHOBBUIE
pacTBopac onpeaeeHHoH
MacCOBOMOJIEH
pPacTBOPEHHOTOBEIIECTBA.
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Ne Mony.te/ Paszen Pesynbrar 00y4enus OneHoyHbIEMEPONPUATHS OK
/ Tema
2.2 |Onexrponutrueck |CoCTaBIATh ypaBHEHUS 1. 3ananus Ha cocTaBieHHE OK 01
asgAMCCOLMALMAN | XUMUYECKUX PEAKIIUU MOJICKYJISIPHBIX U HOHHBIX
MOHHBI OOMEH  |MOHHOTO OOMEHa C peaKuiicy4yacTUEMOKCH/IOB,
YYaCTUEMHEOPTraHUYECKUX |KUCIOT, OCHOBAaHUW U COJIEH,
BEILIECTB MOHHBIX PEaKIMi THIPOIH3a
COJIEH, YCTAHOBJIEHUE
M3MEHEHUS KUCIOTHOCTH
cpeapbl.
2. JlJaboparopnasipabota
«Peakuuruaponuzay.
3 [Pa3znpend. HccaenoBarberpoenuen |KonTpoabHasipabora
Crtpoenuen CBOliCTBa «CBOMCTBAaHEOPTraHUYECKUX
cBoiicTBa HEOPraHMuYeCcKuX BeleCTB)
HEOPraHMYecKHUX |BellecTB
BellecTB
3.1 |Knaccuduxamms, |KmaccudunmpoBarsb 1. Tecr«Homenknatypau OK 01
HOMEHKJIaTypanl |HEOpraHMYECKHUEBEIIECTBA |HAa3BaHMEHEOPraHUYECKUX
CTpOEHHE BCOOTBETCTBUUCHUX BEIIECTBUCXOIAN3 UX
HEOPraHMYECKUX |CTPOCHHEM XUMHYECKON(POPMYIIbI WU
BEIIECTB COCTaBJICHUEXUMHUUECKOM

(bOopMyIIBINCXO1913 Ha3BaHUS
BEILIECTBANOMEKYHAPOTHOM
WJIN TPUBHUAITBHOU
HOMEHKJIAType».
2.3ajaunHapacuyeTMaccoBOU
10J11(MacChl ) XUMHUYECKOTO
AIIeMeHTa(COeAMHEHNS)B
MOJIEKYJIe(CMECH).
3.IIpakTrueckre3agaHusIo
KJ1accuuKaIuy,
HOMEHKJIATyPEUXUMUYECKUM
(hopMyIIaMHEOPTaHUIECKUX
BEIIECTBPA3TNYHBIXKIACCOB.
4 .ITpakTryeckre3ajaHus i Ha
ONPEICIICHUEXUMUYECKON
AKTUBHOCTUBEIIICCTBB
3aBUCUMOCTHBHUIA
XUMUYECKONCBA3UU THIIA
KPUCTAJUIMYECKOUPELIETKH.
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Ne Mony.te/ Paszen Pesynbrar 00y4enus OneHoyHbIEMEPONPUATHS OK
/ Tema

3.2 |Dusuko- YcraHaBiuBaTh 1.Tect«OcobeHHOCTH OK 01
XUMHUYECKHE 3aBHCHUMOCTh(DU3UKO- XUMUYECKUXCBOMCTBOKCHI0B, |OK 02
CBOICTBa XUMUYECKUXCBOMICTB KHCJIOT,0CHOBaHUIA,

HEOPraHUYECKUX |HEOPraHWYECKHXBEIECTB |aM(OTEPHBIXTHIPOKCUIOBU
BEILECTB OTCTPOEHUSATOMOBH CoJIei.

MOJIEKYJI,aTaKKETHIIA 2.3ajaHUSIHACOCTaBJICHHE

KPUCTaJUIMYECKOUPENIETKH | yPaBHEHUMXUMHUYECKUX
peaKuMiCy4aCTUEMITPOCTBIX
MCJIOKHBIX HEOPTaHUYECKUX
BELIECTB:0KCHIOBMETAJIIOB,
HEMETaJJIOBUaM(OTEPHBIX
AJIEMEHTOB; HEOPraHUUECKUX
KHCJIOT,0CHOBAHHUITN
aM(pOTEPHBIXTUIPOKCHUIOB,
HEOPraHUYECKUXCOJICH,
XapaKTEepU3YyIOIMIHNXUX
CBOMCTBaU CIOCOOBI
MOJTyYEHHUS.
3. Ilpaktuko-
OpPUEHTUPOBaHHbIE
TEOPETUUECKUE3aJaHUSHA
CBOMCTBaU MOJyYEHHE
HEOPraHWYECKUXBEILECTB.
4.JTaboparopHas paborta
«CBolicTBaMETaNIOBU
HEMETAIIJIOBY.

3.3 |IIpou3BoxcTBO O6ocHoBbIBaTh3HaueHUEeH |lIpakTuko-opuentupoBannsie |OK 01
HEOPraHWYECKHUX |IIPUMEHEHHE 3a/IaHUSITIOCOCTABJICHUIO OK 02
BEILIECTB. HEOPraHUYECKUXBEIIECTB | XUMHUYECKUXPEAKIIHIIC
3HaueHuen BOBITOBOIHU Y4aCTUEMHEOPTaHUYECKUX
IPUMEHEHHUEB IIPOU3BOJICTBEHHOM BELIECTB,UCII0JIb3YEMBIX IS
OBITyHHA JIeSITEIbHOCTUYENIOBEKANX |MXUACHTU(UKALIMUY
MIPOU3BOJICTBE (bU3NKO-XUMHYECKUMHU MIPOMBIIIJIEHHBIXCIIOCOO0B

CBOMCTBAMH [IOJIYyYEHUS.

4 |Pa3znend. HccaenoBarbeTrpoenuen |(KonTposabHasipaboTa
Crtpoennen cBoiicTBaopranuyecknx |«CrpoeHHencBoOlCTBA
cBolicTBa BelllecTB OpraHnYecKuXBelecTB»
OpPraHMYecKuX

BelIeCTB
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Moayas/ Paznea
/ Tema

Pe3yabTar 00yuenus

OueHoYHbIeMepONPHUATHS

OK

4.1

Knaccudukanus,
CTPOCHUEHU
HOMEHKJIaTypa
OpPraHUYeCKUX
BEILIECTB

Knaccuduimponatsb
OpraHUYEeCKUEBEIECTBAB
COOTBETCTBHHMCHX
CTPOEHUEM

1.3aganusiHacocTaBiieHUE
HA3BaHUMOPTaHUYECKUX
COCAMHEHUNTIOTPUBUAIBHOM
WJIU MEXTyHAPOIHOMN
CHCTEMaTHYeCKOU
HOMEHKJIaType.
2.3a1aHnsAHACOCTaBICHHE
MTOJIHBIXMCOKPAIICHHBIX
CTPYKTYPHBIX(hopMyIT
OpraHUYECKUX BEIIECTB
OTJIETTbHBIX KJIACCOB.
3.3amaunHa onpeaenaeHue
npoctenmenGopmyIisl
OpraHU4eCKOMNMOJIIEKYIIHI,
HCXOJIIU33JIEMEHTHOTO
coctaBa(B%).

OK 01

4.2

CBoiicTBa
OpPraHUYeCKUX
COEIUHEHNN

YcranaBinuBaTh
3aBHCUMOCTH(DU3UKO-
XUMHYECCKUXCBONUCTB
OpraHUYECKUXBELIECTB OT
CTPOEHUSMOJIEKYJT

1.3agaHnssHaCOCTaBICHHC
YPaBHEHUHUXUMHUECKUX
peakumiic yyacTueM
OpraHUYEeCKUXBEIIECTB Ha
OCHOBaHUHMHXCOCTaBau
CTPOCHHUS.
2.3aaHUSIHACOCTABIICHUE
YPaBHECHUHUXUMUYECKUX
peaKIUi, WIUTIOCTPUPYIOIINX
XHMHUYECKHUECBONCTBAC
Y4ETOMMEXaHU3MOB
MPOTEKAHUS JAHHBIXPEAKITHITT
TCHETHYCCKOMCBAI3H
OpraHUYEeCKUXBEIIECTBPA3HbIX
KJIaCCOB.
3.PacueTHEIC3a]a4NII0
YPaBHEHUSAMPEAKIIHIIC
Y4aCTHEMOPTaHUYECKUX
BCIIICCTB.

4.JTaGoparopHas paborta
«IlomyueHnestunenau
M3y4YEHUEETOCBOMCTBY.

OK 01
OK 02
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Ne Monyas/ Pazex Pe3yabTar 00yuenus OueHoYHbIEMEPONPUATHS OK
/ Tema

4.3 |Opranuueckue O6ocHoBeiBaTh3HaueHueH |lIpakTuko-opuentuposannsie |OK 01
BEILIECTBA B MIPUMEHEHUEOPTraHNYECKUX |3aJaHus 10 COCTABICHUIO OK 02
KHU3HEAEATEIFHOC |BEIIECTB B OBITOBOW U XUMHUYECKUX PEAKLUN C
TH YE€JIOBEKa. IIPOU3BOJICTBEHHOMN y4acTUEM OPraHUYECKUX
[Ipou3BOACTBO U |1€ATENBHOCTUYEIOBEKANX |BEIIECTB, UCIIOIb3YEMBIX JUIS
IpUMEHEHHE (U3UKO-XUMHYECKUMHU WX UACHTUQHUKAIMA B OBITYH
OpPraHUYECKUX CBOWCTBaMHU IIPOMBILUIEHHOCTH.

BELIECTB B
HPOMBIIIEHHOCT
U

S |Pa3neans. HccnenoBarbpaBHoBecne | KonTposabHasipaboTa
Kunernuecknen |[MCKOpPOCTbXUMHUYECKHX |«CKOPOCTHLXUMHYECKOM
TePMOJUHAMHYE |peaKuuil peaKuMuH XUMHYeCKoe
CKHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEKAHUSA
XMMHYECKUX
peakumii

5.1 |Kunernueckue UccnenoBathBiusiHue 1.JIabopaTopnasipaboTana OK 01
3aKOHOMEPHOCTH |KOHLEHTpaluu BBIOOD: OK 02
NPOTEKAHUS pearupyromuxsemecTs  |—«OnpeaeneHne3aBucCMMOCTH
XUMHYECKUX TEeMIIEpaTypblHa CKOPOCTh |CKOPOCTUPEAKITUHOT
peakuui XUMUYECKUXPEAKLIUN KOHIICHTpaLMUPEArupyrommx

BELIECTBY;
—«OnpeneneHne3aBUCUMOCTH
CKOPOCTHPEAKLIUNOT
TEMIIEpaTypbI».

2. IIpakTuko-
OpPUEHTUPOBaHHbIE
TEOPETUYECKNE3aaHUHA
aHaIN3(haKTOPOB, BIMAIOLINX
Hau3MEHEHUE CKOPOCTH
XUMHUYECKONPEAKIINH.

5.2 |Tepmogunamuuec |MccnenoBaTbBiusHuE 1.3amaunna pacueTsl OK 01
KHe M3MEHEHUSKOHIEHTpAllUK | TeTI0BbIX3((PeKToB OK 02
3aKOHOMEPHOCTH |BEILECTB,PEAKIIMUCPEAbIN | XUMUYECKUXPEaKIUHN
IPOTEKAHUS TEeMIEpaTypblHA OIpeieIeHUETUIIapEaKIIH
XUMHYECKUX CMEIEHNEXUMUYECKOTO (moTerIoBoMy3peKTy: IK30-
PpeaKIuii. paBHOBECHS U HJ0TEPMUYECKHE).

PaBHOBecue 2. IlpakTuko-
XUMHYECKUX OpUEHTUPOBaHHbIE3aJaHUSHA
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Ne Mony.te/ Paszen Pesynbrar 00y4enus OneHoyHbIEMEPONPUATHS OK
/ Tema
peakuuin [IpUMeHeHue npuHnuna Jle
[[Tarenbe U1 HAXOXKACHUS
HaIpPaBJICHUS CMEILEHUS
PaBHOBECHSI XUMUYECKOM
peaknuuuaHanu3(hakTopos,
BIIUSIIOLINX HA CMEILEHUE
XUMHUYECKOTO PAaBHOBECHSI.
3.JIaboparopHas pabora
«M3ydeHne BIUSHUA
pa3IuHbIX()aKTOPOBHA
CMEIIEHUEXUMHUECKOT O
paBHOBECHUS.
6 |Pa3nmea 6. HccaenoBath KonTpoasnasipaborano teme
Jucnepcusbie AUCIIEPCHbIECHCTEMbI «/lucnepcHbie cHCTEMBI»
CUCTEMBI
6.1 |ducnepcurie PaznuyaTte uctuHHBIE 1. 3agaunHaNpPUroTOBIECHNE OK 01
CUCTEMBI U PacTBOPBL,KOJJIOUIHBIE pacTBOpOB. OK 02
(dakTopbl X pacTBOpSHI U 2. IIpaktuko-
YCTOMUUBOCTH rpy0oancnepcHbie OpPUEHTHPOBAHHbBIE PACUETHHIE
CHCTEMBI Ha OCHOBE 3aJ]aHus Ha TUCIIEPCHBIE
XMUMHUYECKOTO CUCTEMBI, HCII0JIb3yEMBbIE B
AKCIIEpUMEHTA OBITOBOMHUIIPOU3BOICTBEHHOM
NeSITeIbHOCTH YeJIOBEKa.
6.2 |HMccnenoBanue HccnenoBaTthhuszuko- JlaGopaTopnaspaboTa(Ha OK 01
CBOICTB XUMUYECKHECBOWCTBA BBIOOD):
JUCTIEPCHBIX pa3IMYHBIX BUOB — IlpuroroBieHnepacTBOpPOB;
cUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBannenucnepcHbIX
CHCTEM.
7 |Pa3nmen 7. HccaenoBaTh cBOHCTBA
KadecTrBeHHbIe |OpraHMYecKHX U
peakuuu HEOPraHUuYeCcKuX
o0HapykeHusl BeLIEeCTB ¢
OPraHuYecKHX U |HCIOJIb30BaHHEM
HEOPraHMYeCcKUX |KavyeCTBeHHbIXPeaKIuil
BeleCTB
7.1 |Ob6napyxeHue HccnenoBatsb 1. JIaGoparopHnasipaboTa(Ha OK 01
HEOPraHUYECKUX |KAYECTBEHHBIC PEaKLUU BBIOOD):

KaTHOHOB U
AaHUOHOB

HCOPTaHNYCCKUXBCIUICCTB

— AHanUTUYECKUEPEaKIINHI
kaTruoHoB [-VI rpymm;

— AHaIUTUYECKUEPEAKIINU
AHUOHOB.
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Ne Mony.te/ Paszen Pesynbrar 00y4enus OneHoyHbIEMEPONPUATHS OK
/ Tema
2.IlpakTuyeckues3aianusiHa
COCTABJICHHE YpaBHEHUN
peaxiuii oOOHapyKCHUS
KaTuoHOB [-VI rpynn n
AHUOHOB, B T.Y. B
MOJIEKYJIAPHOW U HOHHOM
dopmax.
7.2 |OGHapyxeHue HccnenoBath 1. JTaboparopHasipaboTa(Ha OK 01
OpPraHNYECKHUX Ka4eCTBEHHbBIE PEAKIIUH BBIOOD):
BEIIECTB OpraHuyecKuxcoequHeHnii (— KauecTBeHHblepeaknuHa
OTJICITBHBIX OTJEJIbHBIX KJIACCOB OTJIEJIbHBIE KJIACChI
KJIACCOB C OpPraHUYECKUX BELIECTB;
HCTIOJIb30BAHUEM — KavecTBeHHbII aHamu3
KaueCTBEHHBIX OpraHU4eCKUXCOETMHEHUMIIO
peakuuni (GyHKIIMOHATIBHBIM IPYyIIIaM.
2.IlpakTyeckue3aianusiHa
COCTABJICHHE KaYECTBEHHBIX
peakiuii OOHapyKEHUS
OpPraHUYECKUX COECTUHEHUN.
II |IIpuxkaagHoHMOAYIb
8 [Pa3men OuennBaTth nociaeacTeus |3ammra Keiica (¢ yuerom
8.XumMusaBObITY |OBITOBOM H OyayweinpogeccuoHaJIbLHOM
7 NMPOU3BOICTBEHHOM e TeJIbHOCTH)
NPOM3BO/ICTBEHH |1eATeJbHOCTHYEI0BEKAC
Ol/1eATeIbHOCTH |MO3ULUI IKOJIOTHYeCKOM
yeJ0BeKa 0e3onmacHocTH
Xumus B ObiTy 1 |OuienuBaTh nocnenctsus | Keiic (¢ yaerom Oymyteit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U podeCCHOHATTEHON OK 02
U JEATENBHOCTH  |IIPOU3BOJACTBEHHOU NeSITeIbHOCTH) OK 04
YeJI0BEKa JIeATEIbHOCTUYEIIOBEKAC | BO3MOKHBIETEMBIKEHCOB: OK 07

HO3UIAN DKOJIOTUYECKOU
0€30I1aCHOCTH

1. ITorenenneknMmaTan
BBICBOOOJK/IECHUE Ta30BBIX
THJIPaTOB CO JTHA OKeaHa.
2. Bynymmemarepuanbiais
aBua-, MalIMHO- U
npudOPOCTPOCHUSL.

3. HoBbleMaTepuaibl st
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pPaCTHTEIHHBIXIIPENIAPATOB.
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Ne Monyas/ Pazex Pe3yabTar 00yuenus OueHoYHbIEMEPONPUATHS OK
/ Tema
9.1 |Pa3pmen 9.1. HNurepnperupoBarb 3amuray4yedHo-
HccnenoBanuen |XHMHYECKHENPOLECCHIN |HCCIEA0BATEIHCKOTONPOEKTA
XUMHYeCKH I siBJIeHUsABOMOChepe (cy4eroMm Oyayuei
aHa/u3 npogeccuoHaIbLHOI
00bEeKTOB AeTeJIbHOCTH)
onocepnl
9.1.1 |OcHoBBI Bremonastenonueiinmkn | 1.JlaGopaTopuas pabota OK 01
nabopaTtopHoOi AKCIIEPUMEHTAITLHOTO «OcHOBBITA0OPATOPHON
MIPAKTHKUB HCCJICIOBAHMSIC MIPAKTUKID).
npoecCHoHaNbH | COOITI0IEHUEMITPABUIT 2. TumoBplepacyeTHITIO
pIXJ1a00paTropusix |0€30MacHOro00paIIeHUsAC |TEMaTUKEIKCIIEPUMEHTA.
BELIECTBAMUHU 3.3aaunHa BHIYMCIICHUE
1a00paTOPHBIM CpeHEeTO3HAYCHUS
00opy10BaHHEM IKCIIEPUMEHTATbHBIX TAHHBIX,
MOTPEITHOCTH.
4 IlpencraBneHnuepe3yIbTaTOB
JKCIIEPUMEHTAB Pa3InYHON
bopme(Tabnuia,rpaduk,
OTYET,/TOKJIa]], IPE3CHTAIIHS).
9.1.2 | XumMnueckuii Uccnenosarexumuueckuil | 1.Tect«CBoiicTBau cocTas OK 01
aHaIU31po0 COCTaBIPOOBOIBI BOJIBD). OK 02
BOJIbI 2.3anaHne« X uMUYECKHUil OK 07

COCTaBBOJIbI, TUTIBOIbIH
CIOCOOBICCTIPUMEHEHUS (C
UCTOJIb30BAHUEM
HOPMATUBHBIXJOKYMEHTOB).
3. IIpakTuko-
OpPUECHTUPOBAHHBIC
TEeOpeTUYECKHe3aJaHus Ha
COCTaBBOJBIU CITOCOOBI
BBIPOKCHUSKOHIICHTPAITUITU
NIEPECYETKOHLIEHTpaLi(C
UCTOJIb30BAHUEM
HOPMAaTUBHBIXJOKYMEHTOB).
4.J1aGoparopHaspaboTana
BBIOOD:

—OYNCTKABOIBIOT
3arpsI3HEHUM;
—OnpenenennepHBoibinee
KHUCIIOTHOCTH;
—OrnpefienieHne KeCTKOCTH
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Ne Monyas/ Pazex Pe3yabTar 00yuenus OueHoYHbIEMEPONPUATHS OK
/ Tema
BOJIBIUCIIOCOObIEE YCTPAHCHHUS.

9.1.3 | XumMnueckuii Uccnenoatbxumuueckuii | 1.Tect «Oprannyeckuen OK 01
KOHTPOJIb COCTaBIIPOYKTOBIHUTAHUS |HEOPTraHUYECKHUEBEIIECTRA, OK 02
KayecTBa BXosMeBcocTaBnpoaykros  [OK 07
MPOAYKTOB MTUTAHUSD).

MATaHUS 2. IIpakTuko-
OPUEHTHUPOBAHHBIC3aJAHUATIO
KyJIMHapHOWTEMAaTHKE.
3.JlaboparopnaspaboTa(na
BbIOOD):
—OO0Hapy>KEeHUEHUTPATOBB
MPOIYKTaXTUTaHMUS;
—HccnenoBannenpoayKkToB
MUTaHUSHA HAJTM4ne
yTII€BOJ0B(MYKa, TBOPOT,
MOJIOKO,HOTYpT)HaAHAINYHE
YIIIE€BOI0B(KpaxMal,rIIoKo3a,
caxaposa).

9.1.4 | Xumuueckuit Uccnenoarbxumuueckuit | 1. Tectnoteme«XuMHUeCKUii OK 01
aHaJIU3MPoOo COCTaBIPOOIIOYBBI COCTaBHEOPTraHUYECKUXHU OK 02
TTOYBBI OpraHUYECKUXYT0OpEHUIN. OK 07

2.3ananne«B3auMocBs3b
COCTaBAaroO4BbI, THITIOYBBIN
ec Ha3HAYCHUS.
3.JIaGoparopHasipaboTa(Ha
BBIOOD):

— OOHapyxeHue
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Moayas/ Paznea
/ Tema

Pe3yabTar 00yuenus

OueHoYHbIeMepONPHUATHS

OK

HEOpraHMYECKUXITPUMECEHB
po0ax MOYBHI;

— Onpenenenue pH BoxgHOI
BBITSDKKH TIOYBBI, €€
KHACJIIOTHOCTHUIIETIOYHOCTH.

9.1.5

Hccaenosanue
00BEKTOB
o6uochepsl

HccneqoBaTbXMMHYISCKHI
COCTaB 00BEKTOB
6uocdepsl Ha mpuMepe
HpOI{yKTOBHI/ITaHI/IH,BOI[BI
M TIOYBEI

VYueOHO-HCCIIeI0BaTEbCKUI
IIPOEKT B 00JIaCTH
HUCCIIENOBAHNSA OOBEKTOB
onochepsl.
Bo03MOXHBIETEMBITIPOEKTOB:
1. UccnenoBannecocrana
MUHEPaTbHOU BOJIBI K
PEKOMEHIAITNH TI0 €€
HCHOJIb30BAHMIO.

2. Uccnenosanue
pa3pyuIaroniero 1eHcTBus
MIPUPOTHON BOJIBI HA
CTpOUTEIbHBIEMATEPUAIIBI.
3. CocTaBiieHHE TIPOCKTA
[[BETHUKA/0OTOpoa/cana B
3aBHCHMOCTH OT COCTaBa
MIPOAHATIM3UPOBAHHBIXTIOUB.
4. CocTaBicHue
cOamaHCUPOBAHHOTO MEHIO Ha
NeHb(HECITI0 ) B3aBUCUMOCTH
OT COZCPKAHUSA XUMUYECKUX
MaKpo ¥ MUKPOJJIEMEHTOB B
MPOIYKTaX MUTAHUSI.

5. UccnenoBanuekayecTna
MMATHEBOU BOJIBI.

6. UccnenoBanue npod
BOJIOITPOBOJHOMBOIbIHA
MpEeAMET YCTpaHEHUS
’KECTKOCTH.

7. YcTpaHeHue KECTKOCTH
BOJBIBCEIILCKOXO03IMCTBEHHOMN
JIeATEIIBHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3zmen 9.2.
HccaenoBanuen
XHMHYECKHI
aHaJIN3

HNuTepnipeTupoBaTh
XHMHUYECKHENPOLeCcChIn
SIBJICHUS B TeXHOCc(pepe

Y4yeOHO-HCCIEI0BATEILCKHI
NMPOEKT (¢ y4eToM Oyayuiei
npogeccnoHaNbHOM

eI TeJIbHOCTH)
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Ne Monyas/ Pazex Pe3yabTar 00yuenus OueHoYHbIEMEPONPUATHS OK
/ Tema
00beKTOB
TexHoc(pepsl

9.2.1{OcHOBBI BrimonasaTe nonueri ki | 1. JlabopatopHasipaboTa OK 01
n1abopaToOpHOA AKCIIEPUMEHTAILHOTO «OcHOBBLTA0OPATOPHOI
MPaKTUKH B UCCIIE0BAHUS C MIPAKTUKN.
npoeCCUOHATIBFH | COOIIOICHUEM MPaBUIT 2. TunoBble pacueTsl MO
pIxJ1a00paTopusAx |0€30MacHOro00paIIeHUsIC |TeMaTUKEIKCIIEPHUMEHTA.

BEIIECTBAMHU U 3. 3agaun Ha BEIUYHUCIIEHHUE
nabopaTOpHBIM CpEIHETO 3HAYECHUS
000pyI0BaHHEM AKCIIEPUMEHTAIbHBIXIaHHBIX,
MOTPEIIHOCTH.
4. TlpencraBneHuepe3ynbTaTOB
JKCIIEPUMEHTA B pa3InYHOU
dbopme (Tabnuia, rpaduk,
OTYET, JIOKJIaJl, IPEe3CHTAIH).

9.2.2 | Xumunueckuii UccnenoBatexumuueckuit | 1. 3amaun Ha onpeiesieHUE OK 01
aHajau3 mpoo COCTaBIIPOOTEXHUYCCKOW  |METaJJIOB, HEOPTaHMUECKHUX OK 02
TEXHUYECKON BOJIbI AHWOHOB M OPraHUYECKUX OK 07
BOJIBI BEILIECTBBTEXHUUECKOUBO/IE

pa3sHOro Ha3HAYCHMUS.

2. IIpaktuko-
OPHUEHTHUPOBaHHbIE
TEOpETUYECKHE 3a/1aHus Ha
COCTaB BOJBI M CIIOCOOBI
BBIPa)KEHUSKOHLIEHTPALIH
nepecyeT KOHLEHTpalui (c
UCIIOJIb30BAHUEM
HOPMATHBHBIX JIOKyMEHTOB).
3. 3amanue « XMMHUYECKUH
COCTaBTEXHUYECKOWBO/IBI, TUTT
BOJIbI U CIIOCOOBI ee
IIPUMEHEHUsD (C
UCII0JIb30BAHUEMHOPMATHBHBIX
JIOKYMEHTOB).

4. JTaboparopHasipaboTa(Ha
BBIOOD):

— OnpeneneHnexIopuoB
METOZOM TUTPOBAHHSI B
TEXHUYECKOM BOJIC;

— Ornpezenenne )KeCTKOCTH
TEXHUYECKONBOIBIMETOOM
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Ne Mony.te/ Paszen Pesynbrar 00y4enus OneHoyHbIEMEPONPUATHS OK
/ Tema
TUTPOBAHUS.

9.2.3 | XuMnueckuii Uccnenosateconepkanue |1. Tectmoreme«Xumuueckuii |OK 01
KOHTPOJIb YIJIEKHUCIIOTO ra3a B cocraBatMocepHoroBo3ayxa |OK 02
KayecTBaBO3/AyXa |BO3IyXe U BO3AyXxa paboyeil 30HbI». OK 07

2. Ilpaktuko-
OpUEHTHUPOBAHHBIC3aJaHUSIHA
XUMUYECKUN aHAJIU3 COCTaBa
BO3/yXa.

3. JlJabopaTopHaspaboTa
«OnpenenenuecoaepKaHus
YIJIEKHCI0rora3aBBo3/1yXxe
MOMEILEHUS IKCIpecc-
METOJIOM.

9.2.4| Xumnueckuit Hccnenosats npoOsl 1. IIpakTuko- OK 01
aHajau3 mpoo MaTepHaJIOBCTPOUTENIBHO- |OopueHTHpoBaHHbIe3agaHusmo |OK 02
MaTepHaJoB pecTaBpaliOHHOM XUMHUYECKoMy aHanu3y rnpod  |OK 07
CTPOUTENBHO- JIeATEITLHOCTH M TU3aiiHa  |MaTepHaJIOB CTPOUTEIHLHO-
pecTaBpalliOHHON peCTaBpalliOHHON

NEeSITENLHOCTH U
nu3anHa

NEeITeNbHOCTH U NU3aliHa.

2. JlJaboparopnasipaboTa(Ha
BBIOOD):

— M3rotoBnenue Kpacok
(mo6op MUTMEHTOR U
CBSI3BIBAIOIIIUXBEIIECTB);

— HccnenoBanne cBOMCTB
BSDKYILHMXBEIIECTBHAIIPUMEPE
THIICA.
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Ne Mony.te/ Paszen Pesynbrar 00y4enus OneHoyHbIEMEPONPUATHS OK
/ Tema
9.2.5|Uccnenosanue HccnenoBaTbxumuueckuil | YueOHo-ucciae0BaTeIbCKUN OK 01
00BEKTOB COCTaB OOBEKTOB MPOEKT B 00JacTu OK 02
TeXHOC(epbl TexHoc(hepsl Ha MpUMEpe  |UCCleI0BaHHS OOBEKTOB OK 04
TEXHUYECKOHN BOJBI U TeXHOC(hEpHL. OK 07

MAaTEepHUAIIOBCTPOUTEIIHHO-
pecTaBpallOHHON
IEITEIbHOCTH U JU3aiHa

Bo03MOKHBIETEMBIIIPOEKTOB:

1. Kontposs kauecTBa
TEXHUYECKONBOIBIPA3HBIX
BHJIOB B COOTBETCTBMH C
meToaukamu 1o I'OCT.

2. Co3nanueekopaTuBHOM
IITYKAaTypKH.

3. IIMrMEeHTRIBU3ACIUSIX U3
CTeKIIA.

4. Uccnenosanue
pa3pyLIaOIIEr0ICUCTBUSBOIBI
Ha CTPOUTEIbHBIC MaTEPHUAIIbI.
5. OneHka COCTOSIHUSA BO3yXa
paboueii 30HbI crieluaNnCcTa
(TexHoora,CTPOUTEISIUT.II.,C
y4eToM 00JIacTi
npodeccrnoHaTbHOM
NESATETHbHOCTH) BCOOTBETCTBHH
C HOPMAaTHUBHBIMU
JOKYMEHTaMHU.
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6. ATAIITAIIUAPABOUYEWIIPOT PAMMBIIIPUOBYUYEHUMUHBAJIUIOB U
JIML C O PAHUYEHHBIMHU BO3MOXKXHOCTAMMU 310POBbs

A nanranuspabodenunporpaMmMbl yueOnongucuinHbIl 1102 XumusnpoBoautcsnpu
peanuzalMM  AJaNTUBHOM  OOpa3oBaTeIbHOM MpOrpaMMbl — HOPOTPaMMbl  [OJTOTOBKH
CHELMATIUCTOB CpeaHero 3BeHa no cnenuainbHocTd 31.02.01 Denpamiep B 1ensix odecrnedeHus
IIpaBa MHBAJIMIOB M JIMI C OIPAaHUYECHHBIMU BO3MOXHOCTSIMHU 3/10POBbS Ha IIOJyYEHUE
npodeccuoHanbHOr0 00pa3oBaHUs, CO3JAAHUA HEOOXOAUMBIX Ul TOJYYEHUS CPEIHEro
npodecCHOHAIBLHOr0 00pa30BaHMsl YCIOBHM, a TakKe 00ecredeHns: JOCTHKEHUSI00YyYatoMMUCS
MHBaJIMJaMU M JUIAMH C OrPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBbSl  pe3yJIbTaTOB
(bopMHpOBaHUS IPAKTUUIECKOTO OIBITA.

Oobopyoosanueyuedno2oKaduHemaxumuu  OaAA00y4aAOWUXCA  CPA3TUYHBIMUBUOAMU
0ZPAHUYEHUS 300P06A

OcHamienue KaOMHETa XMMMH JIOJDKHO OTB€YaTh OCOOBIM  00pa3oBaTeIbHBIM
NOTPEOHOCTSAM 00YUaIOIIMXCSI MHBAIUIOB | JIUL C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/JOPOBBS.
Kabuner nomkeH ObITh OCHAIIEHbl O00OPYAOBAaHMEM M Y4EOHBIMH MECTaMU C TE€XHHYECKUMHU
CpeAcTBaMU O0YYEHUs ISl 00YHAIOIIUXCS C PAa3IMYHBIMKU BUJAMH OTPAHUYECHUH 370POBBSI.

Kabuner, B koTopoM 00y4aroTcs JIMLIa ¢ HApYLIEHUEM clyXa JO0JKeH ObITh 000py10BaH
paarOKIIACCOM, KOMIIBIOTEPHOW TEXHHUKOH, ayJUOTEXHUKOW, BUIACOTEXHUKOM, SIIEKTPOHHOU
JIOCKOW, MyJbTUMEAUHHON CUCTEMOIA.

Jius  cnaboBuasmmx oOydarommMxcsi B KaOWHETEe MperycMaTpUBAIOTCS MPOCMOTP
yJAJICHHBIX OOBEKTOB IIpU IOMOIIM BHUACOYBEIMYMTENEH s YJAJIEHHOI'O IPOCMOTpA.
Hcnons3oBanue bpalineBCKOW KOMIIBIOTEPHONM TEXHHMKH, DJJEKTPOHHBIX JIyI, IpOrpaMm
HEBU3YaJbHOI'O JOCTyNa K HMH(OpMAaIMM, TEXHUYECKUX CPEICTB INpHeMa-lepefadn yd4eOHOH
MH(POPMALIMHU B TOCTYIHBIX (pOpMax.

Jlis 0Oydaronuxcsi ¢ HapylIEHUEM ONOPHO-JBUIaTeIbHOIO anmnapara KaOMHET 0JIKEH
ObITH 000pPYIOBaH NMEPEABIKHBIMU PErYJIUPYEMBIMU MMAPTAMU C UCTOYHUKOM THTAHHUS.

Beleyka3anHoe OocHallleHHE YCTaHABIMBAETCA B KaOMHETE MPU HAJTMYUKM 00ydaroIuxcs
[0 aJanTUPOBAHHON 00pa30BaTEIBHON MpPOTrpaMMe C YYETOM HMMEIOLIErocs TUIa HapyLICHUH
3JI0pOBbsl y 00yUaIOLIErocs.

Opzanuzayusa npaKkmuku o00y4aOWuUxca UHEANUO06 U JUY C OPAHUYEHHLIMU
603MONHCHOCIAMU 300P06bA

®opma npoBeaeHHs y4eOHOM 1 MPOU3BOICTBEHHOM MPAKTUKK YCTaHABIUBAETCA CYYETOM
0cOo0EHHOCTEeH NCUXO(U3MYECKOTO Pa3BUTHUS, WHAWBUIYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS
3I0pOBbsl 00YHYaIOIINXCSI MHBAJIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37J0POBBS.

[Ipu onpeneneHnH MeCT MPOXOXKICHHUS MPAKTUKU [T TaHHOW KaTEeropuu 00y4arolIuXcs
HEOOXOJUMO YYWUTHIBaTh PEKOMEHJALMU, JlaHHble M0 pe3yJbTaTaM MEeIUKO-COLUAIbHON
SKCHEpPTH3bl, COAEpXKallelcs B HMHIUBUAYaTbHOH MporpaMme peaOWiIMTalMM WHBAIWAA,
OTHOCHUTEIIFHO PEKOMEH/I0BaHHBIX YCJIOBHM U BUJOB TPY/a.

I[Ipu HeoOXoAMMOCTH sl TMPOXOXKACHUS TNPAKTHUKUM HMHBAJIMJIAMH  CO3IAI0TCA
crenMajgbHple pabouyre MecTa C YYEeTOM HapymIeHHBIX GYHKIUS UM OrpaHUYEeHHH uX
KHU3HEJCATEILHOCTH B  COOTBETCTBHM C  TpeOOBAHMSMH, YTBEPKICHHBIMH  IPHUKA30M
MunncrepctBa Tpyna Poccunm ot 19.11.2013 r. Ne 685H.

Hugpopmayuonnoeumemoouueckoeobdecneuenueodyuaoumuxcs

Joctyn kK MHPOPMAIMOHHBIM U OuOIMOrpapUUeckuM pecypcaMm, yKa3aHHbIM B M. 3.2.
paboueil mporpamMMsl, 10JKEeH ObITh MPeACTaBlIeH B (OpMax, aJalTHPOBAHHBIXK OIpaHUYCHUIM
310pOBbsl 00YUYaIOIINXCSI MHBAJIUIOB U JIUI C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI:

JnsuncHapy e HUIMU3pEHUsI(HEMEHEE0THOTO BUA):

- BieyaTHOH(opMeyBeTnUeHHBIMIIPUPTOM;

- BpOpMenIeKTPOHHOT OJJOKYMEHTA;

- BpopMme ayauodaiina;
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- BrieyatHoMopMeHas3bikebpaits.

Jlis nui ¢ HapyUIeHUsIMH CITyXa:

- BIIEYaTHOU (hopMme;

- BGOPMEDIEKTPOHHOTO JIOKYMEHTA.

JisuicHapy e HUSIMUOTIOPHO-IBUTaTeJIbHOT 0aIapaTa(HEMEHEEOIHOTO BUIA):

- BrieyaTHou (popme;

- BpOpMenIeKTPOHHOT O JJIOKYMEHTA;

- BpopMme ayauodaiina.

JUist a1 ¢ HepBHO-TICUXMYECKUMH HapyIIEHUSIMU (pacCTPOMCTBO ayTHUECKOTO CIEKTpa,
HapylLIeHUE NICUXUYECKOTO pa3BUTHsI) (HE MEHEE OJTHOTO BUA):

- HCII0JIb30BAHUETEKCTACUILTIOCTPALIUSIMY;

- MyJIbTUMEIUITHbIEMaTepUAIIbI.

Bo Bpemsi caMoCTOATENbHON MOATOTOBKM OOy4YarolIMecs WHBAJIWABI M JIMLIA C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSl JIOJDKHBI OBITH OOECHEeYEHbl JOCTYIOM K CETH
WNurepHer.

DopmbiumMemoObiKOHMPOIAUOYECHKUPEZYTIbIMAMOE00YUEeHUA

[Tpumensiemble mpu peanuzanuu pabodeil mporpaMMel ydeOHoOH aucuumiuasl [1]1.02
Xumusi GOpMBI M METOABI KOHTPOJII TPOBOJATCA C YYETOM OTPAHUYCHHUS 30POBbBA
00yJaromuxcsl.

Henpro Tekyliero KOHTPOJS SIBJISETCS CBOEBPEMEHHOE BBISBICHHME 3aTPYAHEHUH U
OTCTaBaHUs OOydYaloOUIerocs C OrPaHUMYEHHBIMM BO3MOXKHOCTSMHU 3]I0pPOBbsI M BHECEHUE
KOPPEKTHUBOB B yU€OHYIO JI€ATEIBHOCTD.

dopma NPOMEKYTOUHOM AaTTeCTalluM YCTAHABIMBACTCA C YYETOM HHIMBUIYaJIbHBIX
NCUXO(PHU3HUECKUX OCOOCHHOCTEH OOydYaromuxcs WHBAJIUIOB M JIMI C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/10pOBbsI (YCTHO, TUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpe, Bopme
TECTUPOBAHUS U T.IL.).

ITpu nmpoBeaeHNN MPOMEKYTOUHON aTTeCTAllMM O0yYaroIeMycsl IPEeI0CTaBIIEeTCs BpeMs
Ha TOJTrOTOBKY K OTBETY, YBEJIMYEHHOE HE 0ojiee yeM B TpPU pa3a yCTAHOBJIEHHOIO MJIs
MOJArOTOBKH K OTBETY 0OYYaIOLIMMCsl, HE UMEIOIUM OIpaHUUYEHHUI B COCTOSIHUU 3/10POBBSI.



7. JIACTBHECEHHBIXWU3MEHEHUI

JlonoiHeHUSIUM3MeHeHUSIBpadoyenporpamme 3a

/ Y4eOHBII o

Bpa6ouyto nporpammyCOQ. 02 Xumus

nocnenuaibHocTrn33.02.0 1 Papmarus

BHOCATCACIICAYOIUCAOIMOJIHCHUANN3MCHCHU A

JlorosiHeHUs M U3MEHEHUs BHEC(J1a) H.A Kynaesa
(moamuch) N.0.Pamunus

PabouasmnporpammanepecMoTpeHano1o00peHana3ace 1laHMUIpPe IMETHON(LIUKIIOBOI) KOMHCCUU
MEIULUHCKUX U €CTECTBEHHBIX HAyK

« » 20 I.

[IpencenarenbnpeMeTHON

(LIMKIIOBOM ) KOMHCCHHT A.M. KupxnHoBa
(moamuce) N.0.Qamunus
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