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[Tacmiopt mporpaMMbl y4eOHON JUCITUTITHHBI

CtpykTypa u coiepKaHue yueOHON JUCITUILINHBI

VYcnoBus peanuzanuy y4eOHON AUCIUIUIAHBI

KOHTpOJIb 1 OIICHKA PE3yJIbTATOB OCBOCHUS YUCOHOM JTUCIIUILIAHEI



1. ITacmopTt pa6o4eii mporpaMmmMbl 00111e00pPa30BaATEIbLHON JUCHUILTHHbBI
«XUMHD»

1.1. MecTO0 IMCUMIUVIMHBI B CTPYKType OCHOBHOH 1podecCHOHATbHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI

OO0meoOpa3oBaTeibHasl AUCIHUIUIMHA «XHUMHUS» SBISICTCS  005S3aTeIbHON
4acThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM MporpaMMbl B
cootBercTBUM ¢ PI'OC CIIO 1o npogeccuu/cneyuanvrnocmu 33.02.01 dapmanus.

TpynoeMKOCTh AUCHUIUIMHBI «XUMUS» Ha YIIIyOJICHHOM YPOBHE COCTaBIISIET
144 gaca, u3z xotopbix 102 yaca — 6a3oBbIli MOoaysb (7 pasnaenoB) U 42 daca —
NPUKIAAHOW MOJAyJb (2 pasaena), BKIIOYAIONIUNA MPAKTHUKO-OPUEHTUPOBAHHOE
coJlepKaHue, YCUJIMBAIOIIee MPOQPMIbHYIO COCTaBISIONIYIO [0 KOHKPETHOM
npodecCUu WU CTeIUaTbHOCTH.

[IpuknanHoi MOyJb BKIIOYAET JABa pasnena. Pazgen 8§ «Xumus B ObITY U
MPOU3BOJICTBEHHON  JIEATENILHOCTH  4YEJOBEKa»  peajusyercsa i BCeX
npodeccuil/crenuaIbHOCTe Ha MaTepralie KeMCOB, CBS3aHHBIX C DKOJIOTHYECKOU
0€30MacHOCThI0O W OLIEHKOM IOCIEACTBUM OBITOBOM UM IIPOM3BOACTBEHHOM
JNESITEILHOCTH, II0 OTpaciasaM Oyaymiein mnpodeCcCHOHATbHOU JeITeIbHOCTH
o0yyJarommxcs.

Tematuka paszaena 9 Bappupyercs 1no o0bekTy Oyaymieil mpogpeccuoHalIbHON
NeSATETbHOCTH CTYIEHTOB — Ouocdepa (KHMBBIE OpPraHM3MbI) WU TexHOchepa
(TEeXHOJIOTUYECKUE OOBEKTHI):

[Tepuon oOydeHUs U pacrpeieiCHHE 10 CEMECTPaM OIPEAeIIIeT
oOpa3oBarenbHasi OpraHU3aIlMs CaMOCTOSTEIBHO, C YU€TOM JIOTHKU
dbopMHUpOBaHUS MPEMETHBIX PE3YJIHTATOB, OOIINX U MPOGECCHOHATBHBIX
KOMITETCHIIUHA, MEXKITPEIMETHBIX CBSA3CH C IPYTUMHU AUCITUTUTHHAMHU
00111e00pa30BaTeIbHOTO U 001eNPO(EeCCHOHAIBLHOTO ITUKIJIOB YYEOHOTO TIJIaHa.
1.2. lleqiu ¥ mu1aHMpyeMble pe3yabTaThl 0CBOCHHUS JUCHMIIUHbBI
1.2.1. Hean 1 3a1a4 JUCUUIJINHBI

@opMHUpPOBaHUE y CTYJIECHTOB XHWMHYECKOW COCTABIIAIOLIEH €CTECTBEHHO-
HAy9YHOH KapTHHBI MHUpa KaK OCHOBBI TNPUHATHS PEIICHWA B J>KHU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYyAIMAX, OTBETCTBEHHOT'O MTOBEJICHUS B IPUPOTHOM Cpejie.

3agaum IMCUMILIUHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH CpeJie, LIEJTOCTHOM HAyYHOU KapTUHBI MHUPA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS TPOBOJUTH PACUYETHl MO XUMHUYECKUM (QopMynaMm u
YpPaBHEHUSIM XUMHUYECKHX pEaKIui, I[UJIaHUPOBaTh U  HUHTEPIPETHPOBATH
Pe3yIbTAThl XUMHUYECKUX IKCIICPUMEHTOB,

3) copmMupoBaTh HABBIKM TPOBEICHUS XHMHUYCCKHX SKCIEPHUMCEHTAIBHBIX
UCCJIEIOBAHUM ¢ COOMI0IEHNEM MpaBuil 0€30MaCHOT0 OOpallleHUsI C BEIIECTBAMU U
J1a00paTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHUSI aHAJIM3UPOBATh, OLICHUBATh, POBEPSTH HA TOCTOBEPHOCTh
1 0000111aTh HHPOPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3IMuHbIX HCTOUHUKOB;



5) chopMupoBaTh YMEHUS IPOTrHO3UPOBATH MOCIEICTBUSI CBOEH I€SITEIbHOCTH
U XUMUYECKUX NPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopMHUpPOBATH MOHUMAHHUE 3HAYNMOCTH TOCTHKCHUN XUMUISCKON HAYKH U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMATBHON 1 TIPOU3BOJICTBEHHOM cep.
1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHS  0011e00pa3oBaTEeJIbHOM
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



Koa un
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII Ui

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIUIJIHHBI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aja4
npoecCHOHABLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTH K TPYJy, OCO3HAHHWE IIEHHOCTH MacCTEepCTBa,
Tpynoiooue;

- TOTOBHOCTh K aKTUBHOH JEATEITbHOCTH TEXHOJIOTHYECKON U
COLIMAJILHOM HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATD,

IUIAHUPOBaTb U CAaMOCTOSITENIbHO  BBINOJIHATH — TaKylo
NeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepam TpodecCHOHATHLHON
NeSITEbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHbIMH AeHCTBUAMM:

a) 0a30BbIe JJOrHYecKHe AeHCTBHS .

- CaMOCTOSITENIbHO (POPMYTHPOBATH M aKTyaIU3HPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JIJIs
CpaBHEHUS, KJIacCUPUKAUKA U 0000IICHUS;

- ONpEeNeNsITh LEIu JeATEIbHOCTH, 3aJaBaTh MNapaMeTpbl U
KPUTEPHUU UX TOCTUKECHUS;

- BBUBJIATH  3aKOHOMEPHOCTH U IPOTUBOPEYMS B
paccMaTpUBAEMbIX SIBJICHHUSIX;

- BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YyJbTATOB IEJNSAM, OICHHUBAaTh PHUCKHU

MOCIIEACTBHUI JCITESILHOCTH,

- pa3BHUBaTh KPCATUBHOC MBIIIJIICHHUE ITPU PCIHICHUHN ) KU3HCHHBIX
npodiem

0) 0a30BbIe HCCJIEI0BATEIbCKHIE TelCTBUSA:

- BIAACTh HAaBBIKAMH  Y4eOHO-HCCIENOBATEIbCKOW U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3peleHus Ipooiem;

- BBISBIISIT MPUYMHHO-CIIEACTBEHHBIE CBSI3U u
AKTYAJIM3UPOBATh 3a4a4y, BbIIBUIdaTh THUIIOTC3Y €€ PCHICHUA,

- BJIAZICTh CHUCTEMOM XMMHUYECKUX 3HAHMH, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIME TOHATUSA (XMMHYECKMH JJIEMEHT, aTOM,
BIIEKTPOHHAsI 000JI0YKA aToMa, s-, P-, 0-3JIeKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
NIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCICHHS, XUMHYECKas
CBS3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00bEM, yriepOoaHbIi
CKeJeT, QyHKIMOHAIbHAs IPYIIIA, PaJUKall, U30MEpUsi, U30MEPHI,
TOMOJIOTUYECKUM psAJ, TOMOJIOTH, YTIEBOAOPOMABbI, KHCIOPOA- U
a30TCoJiepXKalllie  COEJMHEHMs, OWOJIOTMYECKH  aKTHBHbBIE
BemiecTBa (YriaeBOJbl, JKHUPBI, OEJIKH), MOHOMEp, IIOJIHUMED,
CTPYKTypPHOE  3BEHO, BBICOKOMOJIEKYJIIDHBIE  COEAVHEHMS,
KpUCTAJJIMYECKAsl pellIeTKa, TUIIbI XUMHYECKHX peakuui
(OKHCIIUTENIBHO-BOCCTAHOBUTEINBHBIE, 9K30- U 3HIOTEPMUYECKUE,
peakuuu ~ MOHHOro  OOMEHa),  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JIEKTPOIUTHYECKAsT AUCCOLUALINS, OKUCIIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKON PEAKLINN, XMMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHsI XUMUYECKOTO CTPOEHUS
OpPraHNYeCKUX BEILIECTB AM. byrtneposa, TEOpHUs
JIIEKTPOJIUTUYECKON NUCCOLMAUK, IEpUoAUYeCKUN 3akoH [I.1.
MenneneeBa, 3aKOH COXPAaHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3BIK XUMHH, (aKTOJIOIMUECKHE CBEIECHUS O
CBOIICTBaX, COCTaBe, MOJYYEHUHU U 0€30IaCHOM HCIIOJIb30BAHUU
BOXHEUIIINX HEOPTaHUUECKUX M OPTaHUYECKUX BEIIECTB B OBITY U
MIPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKA;

- YMETb BBIABJIATH XapaKTEpHbIE NPHU3HAKU U B3aHMMOCBA3b
W3YYCHHBIX TOHATUH, MPUMEHSATH COOTBETCTBYIOIIME MOHSATHUS
IIPY ONHUCAHUU CTPOEHUS U CBONCTB HEOPraHUYECKUX U
OpraHMYeCKUX BEIIECTB M MX MPEeBpPALICHUI; BBISBIATH
B3aMMOCBA3b  XMMHMYECKMX 3HAaHMM C  TOHATUSAMU U
MIPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;
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HaXOJWTh  ApPryMEHTBl  JUIS  JIOKA3aTelbCTBA  CBOMX
YTBEPKACHHIA, 33]1aBaTh MapaMETPhl K KPUTEPHUH PEIICHUS;

- aHAJIM3MPOBATh IIOJYYCHHBIC B XOJC PCIICHUSA 3aJa4u
pe3yNbTaThl, KPUTUYECKH OICHUBATh WX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yMeTh TIEPEHOCUTh 3HAHWS B [IO3HABATEIBHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEACATCIIbHOCTH;

- yMETh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX NPEIMETHBIX
obnacreii;

- BBIJIBUTAaTH HOBBIE MHJIEH,
MOJIXO/IbI U PEIICHHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B IIO3HABATEILHOM U
COILIMAJILHOM MPAKTUKE

npeajaratb  OpPUIMHAJIBHBIC

- YMETh MCHOJIb30BaTh HANMEHOBAHUS XUMHUUYECKHX COCIIMHEHUM
MEKIYHapOAHOTO COK03a TEOPETUUECKON U TPUKIIATHON XUMHUH U
TPUBUAIbHBIE HAa3BaHUS  BAXHEWIIUX  BELIECTB  (ITUJICH,
alleTUICH, IIIMLEpUH, peHol1, popMabaerus, yKCycHas KHUCIOoTa,
[JIMLWH, YrapHbld Tra3, YIJIEKUCIBbIM Tra3, aMMHaK, ramieHas
U3BECTb, HETalleHas U3BECTb, IMHUTbEBAs COJA U JAPYTHUX),
COCTaBIATH (POPMYJIbBI HEOPraHUYECKUX U  OPraHMYEeCKHX
BEUIECTB, YPAaBHEHUS XHUMHUYECKUX PEAKIUH, OOBACHATh HX
CMBICJI; TOATBEPKAATh XapaKTEpHble XUMUYECKHE CBOWCTBA
BEUIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U 3alUCAMU
YPAaBHEHUN XUMHUUYECKUX PEAKLIUM;
- yMeTb  yCTaHaBIMBaTh IMPUHAUIEKHOCTh  H3YyUYEHHBIX
HEOPraHWYeCKUX M OPraHMYECKHUX BEIIECTB K OIPEAEICHHBIM
KJlaccaM U TpyIlliaM COEAMHEHUN, XapaKTeprU30BaTh UX COCTaB U
BAKHEWILIME CBOMCTBA; OMNPENEIATh BUIbl XMMUYECKUX CBS3EH
(xoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKasl, BOJOPOJHAsA), THIIbI
KPUCTAINIMYECKUX  PEHIeTOK  BEeHIeCTB; KJacCU(UIIMPOBATH
XUMHUYECKHE PEaKIUy;
- copMHpOBaTh MPEACTABICHHUS: O MaTE€pPUATbHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJICHUI HPUPOJIBI; O
MECTE M 3HAYEHHWU XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€
poiu B OOECreueHUU YCTONYMBOIO Pa3BUTHUS YEIOBEUYECTBA: B
peLIeHUH TPOoOIIEM IKOIOTUYECKOM, SHEPreTHUECKON U MHUILEBON
0€30MacHOCTH, B pPa3BUTUU MEIULUHBI, CO3JIaHUU HOBBIX
MaTepHajoB, HOBBIX MCTOYHHKOB OJHEPIUH, B OOECIEYeHUU
paloHaIbHOIO  MPUPOIOIONb30BaHUS, B  (HOPMUPOBAHUU
MHUpPOBO33pPEHUSI M OOIIeH KyJabTypbl UeJOBEKa, a Takke
HKOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 37I0POBbBIO U
MPUPOAHOM Cpelie;
- BJIQZIETh CHCTEMOM XMMHUYECKHX 3HAHHM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIONINE TOHATHS  (JIOTIOJIHUTENBHO K CHCTEME
MOHATUM  0a30BOTO  YpPOBHsS) - H30TONbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSHME aToMa, THOpHIU3aIis aTOMHBIX
" m "", KpaTHbIE CBS3H),

opbOutanerd, xumudeckasi csizb ("G " u
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MOJISIpHAsi KOHLEHTpalus, CTpyKTypHas ¢(opMmyia, H3oMepus
(cTpykTypHasi, reoMerpuueckas (LHMC-TpaHC-U30MEPHUSI), THIIbI
XMUMHUYECKUX peakluil (roMO- M TeTeporeHHble, oOpaTUMble U
HEOOpaTUMBIE), pacTBOPHI (MCTHHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTANIOTUAPATHI,  CTENEHb  JAUCCOLMAIMH,  DJIEKTPOJIU3,
KPEKUHT, PpU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAllMe B OCHOBE INOHMMAaHUs
IPUYUHHOCTY U CHCTEMHOCTH  XHUMHUYECKUX  SIBICHUH,
COBPEMEHHbIE IMPEJACTAaBICHUsI O CTPOEGHUM BeElecTBa Ha
aTOMHOM, MOJIEKYJISIPHOM UM HaJIMOJIEKYJSIPHOM  YPOBHSX;
OpPEJCTaBICHUs O  MEXaHUW3MaX XUMMUYECKHX  PEaKIMi,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, 0 XUMUYECKOM PaBHOBECUH, IUCIEPCHBIX CHCTEMAX,
(akToNIOrMYeCcKre CBEACHHS O CBOMCTBAX, COCTaBE, IOJYYEHUH U
0€30I1aCHOM MCIIOJIb30BAaHUM BaKHEHIINX HEOPraHWYECKUX U
OpraHMYECKUX BEUIECTB B OBITY M IPAKTHUUECKOHN AESITEIbHOCTU
YeJoBeKa;  OOLIMX  HAy4YHbIX [PUHLMIAX  XMMHYECKOI'O
MIPOM3BOJICTBA (HAa HpHUMEpE IMPOMU3BOJACTBA CEPHOM KHUCIOTHI,
aMMHaKa, MeTaHoJa, HepepaboTKu HeTH);

- yMeThb MPOBOJUTH pacueThl MO XUMUYECKUM (GopMysaM u
YPaBHEHHUSAM  XMMHMUYECKHX PEAKUUH ¢  HCIOJIB30BAaHHEM
¢u3znyeckux BeMMUMH (Macchl, oObeMa Tra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEePU3YIOLIMX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: pacyeTbl MO HAXOXJECHHUI0O XMMHUYECKOH (opmyIas
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peakliu, €cld OJIHO M3 MCXOAHBIX BEIIECTB JaHO B
BU/JIE PaCTBOpA C ONPEIEIIEHHON MacCOBOM 101 paCTBOPEHHOIO
BElIeCTBAa WJIM JIaHO B M30bITKE (MMEET MPHUMECH); PacyeThl
MaccoBOW WM OOBEMHOM JOJM BBIXOJA TMPOJIYKTa PEAKIIMHU;
pacdeTsl TermiaoBoro 3(dekra peakiuii, 00bEMHBIX OTHOIICHUHN
ra3os;

- YMeTh BBISBJISATH XapaKTepHble NpPU3HAKW U B3aHUMOCBS3b
W3YYECHHBIX IOHATUH, NPUMEHATH COOTBETCTBYIOIIME MOHSATHUSA
IpU  ONWCAHUU CTPOEHUSI U CBOWCTB HEOPraHMYECKHX U
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OPraHMYECKHX BEUIECTB M WX IPEBPALICHUM; BBIABIATH
B3alMOCBA3b XUMHNYCCKHUX 3HAaHUH C IIOHATUAMHA u
IPEJCTAaBICHUAMU APYTUX NPEAMETOB Ul 0ojee 0CO3HAaHHOI'O
IIOHUMAHUS U OOBICHEHHUS CYHIHOCTH MaTCpUuajibHOro CANHCTBA
MHUDPA; MCIOJIb30BaTh CHUCTEMHBIC XMMWUYECKHE 3HAHWS I
OOBSICHEHHSI ¥  TNPOTHO3UPOBAHUS  SIBICHUH, HMEIOMIUX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMCTb UCIIOJIb30BATh HAMMCHOBAHUA XUMHNYCCKUX COG[[I/IHGHI/Iﬁ
MEXyHapOJHOI'O COI03a TEOPETUYECKON U NPUKIIAIHON XUMHUH U
TPUBHUAJIBHBIC HAa3BaHWA BCHICCTB, OTHOCANIUXCA K HM3YUCHHBIM
KjlacCaM OpraHWYeCKUX M HEOPraHW4eCKHX COCIUHEHUM;
HCIIOJIB30BATh XMMHYCCKYIO CHUMBOJIMKY Ui COCTaBJICHUA
bopMya  HEOpPraHMYECKHMX  BEIECTB, MOJEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEpPHYTBIX, COKpAIIEHHbIX U CKEJETHbIX)
dbopMya OpraHMYECKMX BEILECTB; COCTABIATb YPABHEHUS
XUMUYECKAX  PpEaKkIUd W  PACKpbIBATh HX  CYLIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN  ITOCPEACTBOM
COCTAaBJIEHUS] AJIEKTPOHHOIO OajaHca 3TUX peaklMid; peakuui
MOHHOTO OOMEHa TMyTeM COCTaBJI€HUS MX TOJHBIX U
COKpAllCHHBIX HOHHBIX YPaBHEHHUW; peakuud T'UAPOJIN3a,

peaKuHﬁ KOMHJ’ICKCOO6pa3OBaHI/IH (Ha npumepe
THAPOKCOKOMIUZICKCOB IHHWHKAa H EU'IIOMI/IHI/H[); MMOATBCPKIAATH
XapaKTCPHBIC XUMHWYCCKUC CBOMCTBaA BCIICCTB

COOTBETCTBYIOIIIMMH 3KCIIEPUMEHTaMH M 3allUCAIMU ypaBHEHUU
XUMHYECKHUX PEaKIIMA;

- YMeTh KJIacCU(PUIMPOBATh HEOPraHUYECKHUE U OpPraHUYECKUe
BEIIECTBA M XMMHMYECKHE PEAKIIMH, CAMOCTOSTEIFHO BBIOMPATH
OCHOBaHUS M KPUTEPUU [UId KiIacCU(PUKAIMM HU3ydaeMbIX
XMUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB U BaKHEHIINeE
CBOICTBa BEILECTB, MPUHAAIEKAIIUX K ONPEIEICHHBIM KiaccaM
U TpynmaM COeIUHEHMH (IIPOCThIe BEIIEeCTBa, OKCHUJIBI,
TUAPOKCUBI, COJIU; YIJIEBOAOPOIbI, MPOCThIE 3PUPHI, CHUPTHI,
(eHobI, anbAeTHIbl, KETOHbI, KApOOHOBBIE KHCIOTHI, CIOXKHbIE
5Gupbl, KHUPBI, YIIEBOAbI, aMHHBI, AMUHOKHCIOTHI, OEIKH);
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IIPUMEHATh 3HAHUS O COCTaB€ M CBOMCTBAX BEUIECTB A
OKCIICPUMEHTAJIbHOM  TPOBEPKH  THUIOTE3  OTHOCUTEIHHO
3aKOHOMEPHOCTEH IPOTEKaHUs XMUMHYECKUX peaKkluid Hu
MIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- yMEeTh NOATBEPKJIAaTh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCMMOCTH  PEAKIIMOHHOW  CIIOCOOHOCTH  OPraHUYEeCKUX
COCIMHEHUHN OT KPAaTHOCTH W THIa KoBajieHTHOU cBs3u ("T " u
""), B3aMMHOTI'O BJIMSIHHMSI aTOMOB U IPYyIII aTOMOB B MOJIEKYJaxX; a
TaKkKe OT OCOOCHHOCTEH pealu3aliy pPa3uYHbIX MEXaHU3MOB
IIPOTEKaHUs PEAKLINN;

- YMEThb XapaKTepHu30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUW) U MOHOB XUMHYECKHX
anemeHtoB 1 - 4 mepuonoB Ilepumommueckoit cucremst J.U.
MenpeneeBa v UX BaJICHTHBIC BOZMOXXHOCTH, UCIIOJIb3YS ITOHSTHS
"s", "p", "d-anekTpoHHBIC" OpOUTAIH, SHEPTETHUECKHE YPOBHHU;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHYECKUX
AJIIEMEHTOB U O00pa3yeMbIX MMM COEAMHEHUU M0 TepuoaaM u

rpynmaM;

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
WHTEPIpPETALNH
uH(pOopMaluu U
uH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIst
BBITIOJIHEHHUS 337124
npodecCuOHATbHON
JeATETbHOCTH

B 00Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U OOIIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOTO Ha raore KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO Mecta B
MOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE S3BIKOBOW M YMTATENIBCKOW KYJIBTYpPBI
KaK CpEACTBAa B3aUMOJEHCTBUSA MEXIY JIIOJbMHU M IO3HAHUSA
MHpa;

- OCO3HAHHUE LEHHOCTH HAy4YHOU IEATEIHOCTH, TOTOBHOCTh

OCYIIECTBIISAThH IIPOEKTHYO u HCCIIEI0BATEIBCKYIO
JESATENIbHOCTh MHINBUYaJIbHO U B IPYIIIIE;
OBnanenue YHHMBEPCAJIbHBIMH Y4eOHbIMU

NMO3HABATEJIbHBIMU JAeHCTBUAMM:
B) padoTa ¢ uHpopmaumeii:

- YMETbh IUIAHUPOBATH U BHINOJHATH XUMHUYECKHH IKCHEPUMEHT
(mpeBpalieHuss OpraHMYEeCKMX BEIIECTB MpPHU HarpeBaHUH,
MOJIyY€HUE ATHJIEHA M HM3yYEHUE €ro CBOWCTB, KayeCTBEHHbBIE
peakuuMu Ha albJIEruiAbl, KpaxMall, YKCYCHYIO KHUCIOTY;
JeHaTypalusi O€NKOB NpU HarpeBaHUM, IBETHbIE peaKLUu
OenKOB; MPOBOJAUTH PEAKIMH HOHHOIO OOMEHa, ONpeAessATh
Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIE pEaKlUU Ha CyJbQaT-,
KapOOHAT- M XJIOPUI-aHUOHBI, HA KaTHMOH aMMOHUS; peIIaTh
SKCIEPUMEHTAIbHBIE 3amadyn 1o Temam "Mertamisl" u
"Hemeramnpl") B COOTBETCTBUM C IMpaBUJIAMH  TEXHHUKH
0e30macHOCTH IIpU O0OpallleHUuH C BEIIECTBAMU U JTAOOPATOPHBIM
00OpyIOBaHHEM; TPEJICTABIATh Pe3yJIbTaTbl XMMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakumii ¥ (GOPMYIMPOBaTH BBIBOJABI HAa OCHOBE JTHX
PE3yJIbTATOB,;
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- BJIaZICTh HaBBIKAMU TOJTy4eHUSI HH()OPMALIUH U3 UICTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBIATH IOWUCK,
aHaJIM3, CHCTEMAaTH3alUI0 M HMHTEPHPETALUI0 HWH(POPMAIUN
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

- Cco3/aBaTh TEKCThl B PA3IUYHBIX (opMarax C y4eToM
Ha3HaueHUs WH(GOpMAIMK M LEJIEeBON ayIWTOpPHH, BHIOMpas
ONITUMAJIBbHYIO ()OPMY NPECTABICHHS U BU3YAJIN3allNY;

- OLIEHUBATh JOCTOBEPHOCTb, IETUTUMHOCTh UH(POPMAIIUH, €€
COOTBETCTBHUE MTPABOBBIM U MOPAIBHO-ITHYECKUM HOPMaM;

- HWCHOJB30BaTh  CpeACTBa  WHPOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX M  OpraHU3alMOHHBIX  337a4  C
co0II0IeHuEeM TpeboBaHuit IPrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, THTHEHBI, PecypcocOepekeHus, MPaBOBBIX U
STHYECKUX HOPM, HOPM HH(POPMALMOHHOM 0€3011acHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHMSA U 3AIIUTH HH(POpMaIu,
UH(pOpPMaAIIMOHHON 0€30MaCHOCTH JIMYHOCTH;

- yMeThb  aH@JIMW3MPOBaTh  XMMMYECKYI0  HH(OpMAaIUIO,
[I0JIy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTB MacCOBOM
uHpopmMauuu, cetb IHTEepHET U Apyrue);

- BJIaJICTh OCHOBHBIMU METOJaMH Hay4YHOI'O IIO3HAHMsI BEILIECTB U
XMUMUYECKUX SIBIECHUH (HAOII0[eHNEe, U3MEPEHHE, YKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh NIPOBOJUTH pacyeTbl M0 XUMHUYECKUM (GOpMyIaM U
YPaBHEHUSM  XMMMUYECKHX pEakUuil ¢  HCIIOJIb30BAaHHEM
¢u3nUecKux  BEIMYMH, XapaKTepU3YIOLIMX  BellecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCIOBMsI) Tra3oB, KOJMYECTBAa  BEIECTBA;  HCIOJIb30BATh
CUCTEMHbIE XMUMHYECKHE 3HaHUS JUISl NPUHITHUS PEUICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CB3aHHBIX C BELIECTBAMHU
U UX IPUMEHEHUEM;

- YMETb CaMOCTOSITEIIbHO IJIAHUPOBATh U IPOBOIUTH XUMHUECKUI
AKCIIEPUMEHT (I10JIy4€HUE U N3YUYEHHE CBOMCTB HEOPraHUUECKUX
U OpraHMYecKMX  BELIECTB,  KAueCTBEHHblE  PEaKLUU
YIJIEBOIOPOAOB PA3IUYHBIX KJIACCOB M KHCIOPOJICOEPIKALINX
OpPraHMYECKUX BEILECTB, PEIICHNE dKCIIEPUMEHTANIBHBIX 3a]a4 10
pacrno3HaBaHUIO HEOPTaHWYECKUX U OPraHUYECKHX BEILIECTB) C
co0uTI0/IeHHEeM TpaBUII G€30I1aCHOT0 OOpallleHus ¢ BEIEeCTBAMU U
nabopaTopHbBIM  OOopyAoBaHHEM,  (HOpPMYyJIHUpPOBATH  LIETH
UCCIIE/IOBaHMs, MPEOCTABIATh B Pa3IMUHON (opMe pe3ysbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;
- YMETb OCYLIECTBIIATH LIEJICHANPABICHHBIN TOMCK XMMHYECKON
uH(pOpMallMi B Pa3jIMYHBIX MCTOYHMKAX (HaydHas U ydeOHO-
Hay4Has JMTeparypa, CpeiCcTBa MacCOBOW HH(OpPMALUHU, CETh
WuTepHeT u apyrue), KpUTUYECKH aHATU3UPOBATh XUMHUECKYIO
uHpopMaluio, mepepadaTbiBaTh €€ M MCIOJIB30BaTh B
COOTBETCTBUU C ITOCTaBJICHHOHN yueOHO 3a1aueii;

- BIAAETh CHUCTEMOH 3HAHMHW O METOAAX HAy4YHOI'O ITO3HAHUS
SBJIGHUN TPUPOABI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX U
YMEHUSAMH NPUMEHATh 3THU 3HAHUSA NPU SKCIEPUMEHTAIbHOM
UCCJICIOBAHMM BELIECTB M Ui OOBSICHEHHS] XUMHYECKHX
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HBHeHHﬁ, UMCIOIIIUX  MCCTO B nmpupoac HpaKTquCKOﬁ
JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCHHGBHOﬁ KHU3HU,

OK 04. D¢ddexTuBHO

- TOTOBHOCTH K CaMOpPa3sBUTUIO, CAMOCTOATCIBHOCTH U

- YMCTH IJIAHUPOBATHL W BBIINIOJIHATH XUMHYCCKHI OKCIICPUMCHT

B3aMMOJICHICTBOBATh U | CAMOOIPEICICHHUIO; (mpeBpailleHusi OpPraHMYECKUX BEIIECTB IIPU HarpeBaHUH,
paboraTh B -OBJIa/ICHNE HaBbIKaMU yueOHO-HUCCIIeI0BATENBCKOM, | OTYYeHNE STUJICHA M H3YYEHHUE €ro CBOWCTB, KAaueCTBCHHBIC
KOJUIEKTHUBE U MIPOEKTHOM U COIMANIbHOM e TEIbHOCTH; peaKuuu Ha albJIeTHJbl, KpaxMmal, YKCYCHYIO KHUCIOTY;
KOMaHie OBiaieHHe  yHUBEpPCAJbHBIMH  KOMMYHHKATHBHBIMM | JIeHaTypauusi O€JIKOB IIpM HAarpeBaHWHU, LBETHHIE pPEAKLUU
AelcTBUAMM: OENKOB; MPOBOAMTH PEAKIMU HOHHOTO OOMEHa, OIpeAesiTh
0) coBMecTHasi 1eITeJIbHOCTD. Cpey BOAHBIX PaCTBOPOB, KaYECTBEHHBIE PEAKIIUU Ha Cyib(aT-,
- MOHUMATh U HWCIOJB30BaTh NPEUMYIIECTBA KOMaHAHOW M | KapOOHAT- M XJOPUA-aHUOHBI, Ha KATHOH aMMOHWUS; pelaTh
WHIUBUTyJIbHOU PabOTHI; IKCIIEpUMEHTANIbHBIE  3amaur 1o Temam  "Meramisl"  u
- MPUHUMATH 11 () 05 COBMECTHOI nestensHocTH, | "Hemeramnsl") B COOTBETCTBUM C MpaBHIAMU  TEXHUKHU
OpPraHW30BBIBATh W KOOPAWHUPOBATH JEHCTBHSA 1O ee | 0€30macHOCTH MpH OOPAICHNHU C BEIIECTBAMHU M JIA0OPATOPHBIM
JTOCTHIKEHHIO: COCTABIIATH IUIAH JEHCTBHIM, pacIpeesaTh poyikd | 000pYyJOBaHUEM; TMPEJICTaBISATh PE3YJNbTaThl  XUMHYECKOTO
C Yy4YeTOM MHEHMH YYaCTHUKOB OOCYXJaTh pE3yJbTaThl | IKCIEPUMEHTa B (JOpME 3aIUCH YPABHEHHH COOTBETCTBYIOIIMX
COBMECTHOM paboThI; peakiuii  u  (GOpMyNIHpPOBaTh BBIBOABI HA OCHOBE JTHX
- KOOpPAMHHUPOBAaTb M BBINOJHATH pabdOTy B YCIOBUSX | pe3yJIbTATOB;
pEalIbHOTO, BUPTYaJIbHOTO u KOMOHWHHUPOBAHHOTO | -yMETh CaMOCTOSITEIbHO IJIAHUPOBAThH U MPOBOJUTH XUMUYECKUN
B3aMMOJICICTBUS; AKCIIEPUMEHT (ITOJIyYE€HUE U U3YUYEHHE CBOWCTB HEOPraHUYECKUX
- OCYILIECTBJIATH IO3UTUBHOE CTPATETMYECKOE IOBEIACHHE B | M OPraHMYECKMX  BEIIECTB,  KAYECTBEHHBIE  PEAKIUU
pPa3IUYHBIX ~ CUTyalHUsX, MpPOSABIATH  TBOPYECTBO U | YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB M KHCIOPOJICOJEPKALINX
BOOOpakeHue, ObITh HHUIIUATUBHBIM OpPraHMYECKUX BEILLECTB, PEIICHNE dKCIIEPUMEHTANIBHBIX 3a7a4 I10
Osiasenue YHHUBepCAJIbHbIMU PeryJIiTUBHBIMM | PaCllO3HABAaHUIO HEOPTaHMYECKUX M OPraHUYECKUX BEILECTB) C
NAeHCTBUAMM: co0uTI0/IeHHEeM TpaBUII 6€30I1aCHOT0 OOpaIlleHus ¢ BEIEeCTBAMU U
') MPUHSATHE ce0si U IPYTHX JIIOe: nabopaTopHbIM  oOopynoBaHuEeM,  (QOpMYyJIUpOBaThH  LENH
- NPUHMMATh MOTUBBI M apryMEHTHl JPYTUX JIOJEH MpH | UCCIIEAOBAaHUS, IPEIOCTABIATh B PA3IUYHON (hOopMe pe3yIbTaThl
aHaJIM3€e Pe3yJbTAaTOB EATEIbHOCTH; AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX IOCTOBEPHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3UIMH JPYrOro
4eJI0BEKA;
OK 07. B 00/1acTH 3K0710rH4€CKOr0 BOCIIUTAHMS - copMUPOBATH NMPEACTABICHUS: O XUMHUYECKON COCTABIISAIOIIEH
CopeiicTBOBaTh - ¢(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpbl, IOHUMAHUE | €CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMMUU B MO3HAHUU
COXPAHEHHUIO BIUSIHUSL  COIMAJIbHO-DKOHOMHMYECKHMX  TPOLIECCOB  HA | SIBICHHM NpUpoabl, B (OPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
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OKpYXaroIIei cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU KJIMMaTa,
MPUHIIMIIBI
OEepeKIUBOTO
IIPOU3BO/ICTBA,

3P PEeKTHBHO
elicTBOBAaThH B
YpE3BBIYANHBIX
CUTYaLUAX

COCTOSTHUE TPUPOJHOW U COLHMAIBHOW Cpeabl, OCO3HaHHE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeMm;

- IJIAHUPOBAHUE M OCYIIECTBIICHUE JCUCTBUIA B OKPY KarOIIEH
Cpele Ha OCHOBE 3HAHUA LEJed YCTOMYUBOIO pa3BUTHUSA
YeJI0BEYECTBA,
aKTUBHOE  HEIPUsTHE
OKpYXalollei cpee;

- YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC IKOJIOTUICCKUE
MOCIEACTBHSI MPEANPUHUMACMBIX JEHCTBUH, MPEAOTBPALATh
uX;

- pacmmpeHue
HaIPaBJIEHHOCTH;
- OBJIaJIeHNE HAaBBIKAaMU Y4eOHO-HUCCIIeIOBATEIHCKON, IPOSKTHON 1
COIIMAILHOM JeSITEIIbHOCTH;

JNEUCTBUM, TMPUHOCAILUX  Bpen

OIIbITa ACATCIIBHOCTH 9KOJIOTHYECKON

JMYHOCTH, €€ PYHKIIMOHATBHOM IrPaMOTHOCTH, HEOOXOAUMOM ISt
pELICHUS MPAKTUYECKUX 3aJ1a4 M IKOJOTMYECKH 0OOCHOBAHHOTO
OTHOUIECHUS K CBOEMY 370POBbBIO U IIPHPOIHOM Cpejie;

- yMeTh cOONIO/IaTh IMpaBHJA HKOJIOTHYECKU IIETIECO00Pa3HOTO
HOBeACHUSI B OBITY W TpPYNOBOH JAEATENBHOCTH B IEIAX
COXpaHEHHUsT CBOEr0 3J0pOBbs M OKpPYXalOLEHd MPUPOIHOU
Cpenibl; YYMTHIBATH ONACHOCTh BO3ACHCTBUS Ha JKHBBIC
OpTraHHU3MBbI OMpPCACIICHHBIX BCIIICCTB, IIOHHUMas CMBbICJI
MIOKa3aTelsl MPeaesIbHOM JOMYCTUMON KOHIICHTPALIH;

- YMETb IPOTHO3UPOBATh, AaHATM3UPOBATh U OLIEHUBATH C ITO3ULIUN
IKOJIOTUYECKOW 0E30MacHOCTH MOCIEACTBUS  OBITOBOW U
NPOM3BOJICTBCHHOW JICSTEIBHOCTH YEJIOBEKa, CBS3aHHOH C
nepepaboTKOI BEUIECTB; MCIIOIb30BATh ITOJyYCHHBIC 3HAHUS IS
IPUHATUS TPAMOTHBIX pEHIeHUH npobdjeM B CHUTyalusX,
CBSI3aHHBIX C XUMHEH;

- yMeTh OCO3HABaTh OIMACHOCTh BO3JCHCTBHS HAa JKHBBIC

OpraHM3Mbl  ONPEIEICHHBIX  BEIIECTB, IIOHMMas  CMBICI
[IOKa3aTessl IPEeNeNbHOM  JOMYCTUMOW  KOHIIEHTPALMM, |
NOSCHATh  HA  IpUMepax  CIOCOObI  YMEHBIIEHUS U

MPEIOTBPALICHUS] HUX BPEAHOTO BO3JICHCTBUS HAa OpPraHU3M
YyesoBeKa.
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2. CTpyKTYypa M cojep:xkaHue 0011eo0pa3oBaTeIbHON JUCHUILTHHBI « X UMM

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 144
B T.4.

OcHoBHOE conepxaHue 102
BT. U..

TeopeTuyeckoe o0ydeHue 42
MPAKTUYECKHE 3aHITHS 42
B T.4. KOHTPOJIEHBIE PaOOTHI 10
nabopaTopHEIC 3aHATHUS 18
IIpodeccuonaIbHO-OPMEHTHPOBAHHOE colep:KaHue (coepKaHue 42
NMPUKJIAJTHOTO MO/YJIAA)

BT. U..

TEOpeTHYEeCcKoe 00yUeHne 8
MPAKTUYECKUE 3aHATUS 22
nabopaTOpPHBIE 3aHITHS 12

IIpomexxyTouHasi arTecTanus (3K3aMeH)
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2.2. TemaTuyecKMil IJIAH M COIEPKAHUE U CIIUTIIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3/iesioB M TeM JIa0OpaTOPHBIE U NMPAKTHYECKHEe 3aHATHS, IPUKJIAAHONH MOYJIb 4acoB | KOMIIETEHUHH
1 2 3 4
OcHOBHOE coJiepKaHue 102
Pasnes 1. OcHOBBI CTPOEHHUSI BelleCTBA 8
Tema 1.1. OCHOBHOe co/Iep;KaHue 6 OK 01
Crtpoenue Teoperudeckoe o0yueHue 4
aTOMOB CoBpemMeHHast MOJIEITb CTPOEHHS aTOMa. DIICKTPOHHAst KOH(GHUryparust aroma. Kiaccupukanus XuMaIecKux
XAMHICCKAX 3JIEMEHTOB (s-, P-, d-37eMeHThI). BasieHTHBIE 371eKTPOHBI. BaneHTHOCTD. DJIeKTPOHHAS IIPUPOIa XMMHUYECKOM
SJICMCHTOB 1 CBSI3U. DIIEKTPOOTPHUIIATENHLHOCTD. KOBasleHTHAs CBA3b, €€ Pa3HOBHIHOCTH M MEXAHU3MbI 00pa30BaHUs 4
npupora (0OMeHHBIN U TOHOPHO-aKLENTOpHBIH). MoHHas cBs3b. MeTtannuueckas cBsi3b. BogopoHas cBs3b.
XUMUHCCKON MeXMOJIeKyISIPHBIC B3aUMOICHCTBHSI.
CBA3N W30TOMBI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUIM3alivsi aTOMHBIX OpOUTAalIe.
IIpakTnyeckune 3aHATHA 2
Pemenne npaktuyeckux 3a/laHui Ha COCTABIIEHUE 3JIEKTPOHHO-Tpadudeckux (Gopmyt 3neMeHToB 1-4
MIEPUOJIOB.
Pemenue 3aganunii Ha KCIOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUM COEAUHEHUIN IO HOMEHKIIATYpE 2
MEXIyHapOJHOI'O COI03a TEOPETUUECKOM U MPUKIIAIHON XMMUU U TPUBUAJIBHBIX Ha3BaHUM JUIsl COCTABIICHUS
XUMHUYECKHX (OPMYJI JBYXaTOMHBIX COEIMHEHUHN (OKCHUIOB, CYJIb(PHUI0B, THAPUIOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COEAVMHEHNH OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOe coaep:kaHue 2 OK 01
Iepuonuyeckuii | Teopernueckoe 06ydeHue OK 02
3aKOH ¥ Tabmana IIpakTHyeckne 3aHATHA 2
.M. MenneneeBa
Ilepnoanueckas cucrema xuMuueckux aneMeHToB J[.M. Menaeneesa. @usnueckuii cMbici [lepuoanueckoro
3akoHa JI.M1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX IEMEHTOB, 00pa3yeMbIX UMHU
IIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM XUMUYECKOTO d1eMeHTa B [lepnoanueckoi
cucreMe. MupoBo33peHdeckoe U HaydHoe 3HaueHue [lepunonnueckoro 3akona J[.11. Menneneesa. ITporao3sst
J.. MenneneeBa. OTKpBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. 2

Pelmienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapAKTEPU3ALUI0O XUMUYECKUX
2JIeMEHTOB « MeTaln4ecKre / HeMETAIITNYECKIE CBONCTBA, dJIEKTPOOTPUIIATEILHOCTh U CPOJICTBO K
ANEKTPOHY XMMHUYECKUX IJIEMEHTOB B COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
NIEPUOAMYECKON cucTeMe XUMHYeCKHX dieMeHToB JI.M. MenneneeBay.
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Paznea 2. XumMuvecKkue peakuuu

12

Tema 2.1. Tumnel OcHoOBHOe coiep:KaHue 6 OK 01
XUMHIICCKIX Teoperuyeckoe o0yueHue 2
peaki1u Knaccudukanus u THITBI XUMAYECKUX PEAKIIUi C y4acTHEM HEOPTaHUYECKUX BelecTB. KomnyecTBeHHbIE
OTHOHICHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI [0 YPABHEHUSIM XUMHUECKHUX
peaxkuuii. Monb Kak €IMHNLIA KOJIMYECTBA BelllecTBa. MossipHas Macca. 3aKOHbI COXPAaHEHUs MacChl U 2
sHepruu. 3akoH ABoraapo. MomsipHbIil 00beM ra3oB. OTHOCHUTEIbHAS IFIOTHOCTD T'a30B.
Peakmin KOMITIIEKCOOOpa30BaHUs C YYaCTHEM HEOPTraHMYECKHUX BEIIECTB (Ha MpUMEpe THAPOKCOKOMITIIEKCOB
[IUHKA U QJIFOMHHUS).
IIpakTH4YecKkue 3aHATUSA 4
CocraBiieHHe ypaBHEHUH peaKIiii COCTUHEHUS, Pa3JIOKEHUs, 3aMeIICHHsI, 0OOMeHa. Y paBHEHUS PEaKITHiA
TOpPEHUs, HOHHOTO 0OMEHA, OKUCIICHUA-BOCCTAHOBIICHHUSI.
Pacuer KOMM4YeCTBEHHBIX XapaKTEPUCTUK MCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuet
KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKIUU COSTUHEHHSI, €CITH OJHO U3 BEIIECTB JaHO B U30BITKE 9
W/WJIH COJICPIKHT MTpuMecH. Pacuer MaccoBoi i 00bEMHOM JTOJIM BBIXO0J1a IPOAYKTA PEAKIIUN COCTUHEHHMS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. PacyeT Maccel (00beM, KOTUYECTBO
BEII[ECTBA) MIPOJIyKTa PEAKIIMH, €CIIU OJIHO U3 BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEACICHHOM MacCOBOM
JI0JIE PACTBOPEHHOTO BEIIECTBA.
YpaBHeHUs OKUCTEHUsI-BoccTaHOBIEHUs. CTeneHb okucieHusl. OKUCIUTENb U BOCCTAHOBUTENb.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B TIPUPOJIE, TPOU3BOCTBEHHBIX MPOIleccax U
KU3HEAESITENIbHOCTU OpraHu3MoB. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIN NOTeHIHAI cpebl. CocTaBiIeHUE U 2
YpaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM AJIEKTPpOHHOTO Oananca. TunuyHbie
HEOPTraHWYECKHE OKHCIUTEIN U BOCCTAHOBUTENH. DJIEKTPOJIU3 PACTBOPOB U PACIIABOB COJIEH.
Tema 2.2. OcHoBHoOe coaep:kaHue 4 OK 01
OJEKTPOIUTHIECKA | Teoperndeckoe oGyuenHe 2
A mCConHanus Teopust s>nexTponuTHUeckoil aucconuanuu. Peaknuu moHHoro oOmeHa. CocTaBleHUE peaklMii WOHHOTO
HOHHI 06MeH oOMeHa IMyTeM COCTaBJIEHHUS UX TOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH. 5
['unponu3 coneil. 3HaueHUEe THAPOIN3a B OMOIOTHUECKUX OOMEHHBIX mporieccax. [I[pumeHenne ruaponusa B
MPOMBIITICHHOCTH.
JlabopaTopHble 3aHATHS 2
JlaboparopHas paboTa «Peakuuu ruIpoIn3a.
UccnenoBanue cpenbl pacTBOPOB CoJiel, 00pa30BaHHBIX CUIILHBIMHU U CIIA0OBIMH TIPOTOJIMTAMH, U UX PEAKITUN 2

C paCcTBOpaMH HICJIOYN U Kap60HaTa HaTpus. CocraBienue pCaKL[I/Iﬁ THAPOJIN3a COJIeii.
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KonTpoabnas
pabdora 1

CTpOCHI/Ie BEIICCTBA U XUMUUYCCKHE PEAKIHH.

Pa3pea 3.

CTpoeHue M CBOMCTBA HEOPraHUYECKUX BelleCTB

24

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

OcHoOBHOe coiep:KaHue

Teopernyeckoe o0yueHue

[Tpeamer Heopranuueckoi xuMuu. Bzaumocss3p Heoprauuueckux BemecTB. Kiaccuduxanus
HeopraHuyeckux BemecTs. [IpocTsie U croxHble BenecTBa. OCHOBHBIE KJIACCHI CII0OKHBIX BEIIECTB (OKCUABI,
THJIPOKCUIBI, KUCIOTHI, conn). HoMeHKkIaTypa u Ha3BaHHE HEOPraHMYECKUX BEILECTB UCXOAs U3 UX
XUMHUYECKON (POPMYIIBI MM COCTABICHUE XUMUYECKOH (POpMYIIbI HCXO/s U3 HA3BaHUS BEIECTBA 1O
MEXyHapOJIHON WIN TPUBUAIBHOW HOMEHKIIATYPE.

MexMonekyIsipHble B3aumoaencTsusa. Kpucramiornaparel. ArperaTble COCTOSIHHS BELIECTBA.
Kpucrannuueckue u amopdHble BelecTBa. TUIIbI KPUCTAIUIMYECKUX PEIIETOK (aATOMHasi, MOJIEKYJIApHAs,
MOHHAs1, METAJUTHYECKast). 3aBUCMOCTD (DU3MYECKIX CBOWCTB BEIIECTBA OT THIIA KPHCTAILTMIECKOM
pewetku. [TpuurHbl MHOroOOpa3us BEILECTB.

CoBpeMeHHbIE MTPEICTABIEHUS O CTPOSHUU TBEPBIX, )KUJIKMX U ra3000pa3HbIX BellecTB. JKUIKNe KpUCTaLIbL.

IIpakTH4YecKkue 3aHATUSA

Pemenue 3amau Ha pacyeT MaccoBOM J0iM (Macchl) XMMHYECKOIO 3J€MEHTa (COeAMHEHUs) B MOJIEKYJIe
(cmecnm).

Pemenne mnpakTHMYecKUMX 3adaHUN 1O KJIacCU(pHUKAIMK, HOMEHKJIAType W XHMHYECKUM (opMysIaM
HEOPraHMYECKUX BELECTB Pa3IMYHBIX KJIACCOB (HA3bIBaThb U COCTABIATh (POPMYJIbI XMMHUYECKHUX BEILECTB,
OTIpeNieNATh NIPUHAIEKHOCTh K KJIaccy).

HcTounuku xumuueckod wuHpopmanuu (HayyHas W ydeOHO-HayuyHas JUTepaTypa, CPeACTBAa MacCOBOMU
uHpopmauuu, cerb MHrepHer u napyrue). Iloumck uHpOpManuum 1O Ha3BaHMUAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM opMmyJiam.

OK 01
OK 02

Tema 3.2. dusuko-
XUMHUYECKHE
CBOMCTBA
HEOPTaHUYECKHUX
BCIISCTB

OcHoBHOE conep:kanue

12

Teopernueckoe o0yuenune

Metamibl. O6mue Gu3ndecKkrne 1 XUMHIECKHEe CBOMCTBa MeTaioB. CriocoObI OTydeHus. 3HAUCHHE METAINIOB
M HEMETAJUIOB B IPHUPOAEC M >KU3HEAEATEIbHOCTH 4eIOBEKa U OpraHu3MoB. Koppos3usi MeTamioB: BUIbI
KOPPO3HH, CTIIOCOOBI 3aIUTH METAJIOB OT KOPPO3HUH.

Hemerannel. O0mue ¢puznyueckne 1 XUMUIECKHE CBOMCTBA HEMETAUIOB. TUMTHYHbBIE CBOICTBA MeTaiioB [Y—
Y1I rpynn. Knaccuduxanus u HOMeHKIaTypa coeuHEeHU I HemeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB
B IIPUPOJIE.

OK 01
OK 02
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XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/IIIOB, THAPOKCHUAOB, KUCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NPOCTHIX BEUIECTB, BOJOPOIHBIX COEIUHEHUH, 2
BBICIIMX OKCHJIOB U TUAPOKCHIIOB.
IIpakTHyeckue 3aHATHA 4
CocraBieHne ypaBHEHUH XUMHUYECKUX PEAKIHHA ¢ y4aCTUEM MPOCTHIX U CIOKHBIX HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METaJUIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB, HEOPraHMYECKUX KHCIOT, OCHOBAaHHMU H
aM(OTEPHBIX TUAPOKCHJIOB, HEOPTAaHMUECKUX COJICH, XapaKTEPU3YIOIUX UX CBOMCTBA. 4
Penrenue npakTHKO-OpUEHTHUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTBA U MOJYYCHHE HEOPTaHUIECKUX
BEIIICCTB.
JlabopaTopHble 3aHATHSI 2
JlaGopaTtopHast pabota «CBOMCTBa METAIIIOB U HEMETAIIIOBY.
HccnenoBanue GU3NIECKUX U XMMUYECKUX CBOMCTB METAJIOB M HEMETAJLIOB. Perienue skcrepuMeHTaIbHbIX 9
3aJa4 M0 CBOWCTBAM XMMHYECKHM CBOWCTBAM METAJUIOB M HEMETAJJIOB, IO PACIO3HABAHUIO U IOTyYCHHIO
COCJMHEHUI METAJIJIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOE coaepxaHue 4 OK 01
IIponssozncTeo Teoperudeckoe odydeHune 2 OK 02
HCOPTARMHECKUX (061 \ne mpescTaBiIeHHs 0 NPOMBILLICHHBIX CII0CO0AX MOIY4eHHS XHMHYECKHX BELIECTB (Ha mpumepe
pea P y 1l pumMep
gemecrs. IPOM3BOJICTBA AMMHUAaKa, CEPHOM KUCIIOTHI).
HatCHUe 1 UepHast u nBetHas MeTanryprusi. [IpakThyeckoe NMPUMEHEHHUE AJIEKTPOJH3a U TOJTYYCHHUS INEIOYHBIX, 2
ngMeHeHHe B I1€J0YHO3EMENIbHBIX METAIJIOB U alfoMUHUS. CTEKJI0 U CUIIMKAaTHAs POMBIIIIEHHOCTb.
bITy i Ha ITpoGsieMa 0TX0/10B ¥ TOOOYHBIX MPOTYKTOB.
POM3BOJICTBE
[MpakTuyeckue 3aHATHA 2
Pemienue npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUNA O POJIM HEOPTaHMYECKOW XMMHHU B Pa3BUTHUU MEIHUIIMHBI,
CO3/IaHMH HOBBIX MaTepHANIOB (B CTPOMTENHCTBE M JIp. OTPACISAX MPOMBIINIICHHOCTH), HOBBIX MCTOYHHKOB 9
SHEpPruu (aIbTepPHATUBHBIE MCTOYHUKHU PHEPTUHU) B PEIICHUH MPOOJIEM 3KOJOTMUECKOW, SHEPreTHUECKOW U
MUIIEBON O€30MaCHOCTH.
KonTpouabnas .
CBoiicTBa HEOPraHMYECKUX BEIIECTB. 2
padora 2
Pazgen 4. CTpoeHue M CBOIiCTBAa OPraHNYEeCKUX BelIeCTB 28
Tema 4.1. OcHoBHOe cogep:kanue 4 OK 01
Knaccuduramns, | Teopernueckoe o6yuenne 2
CTpOEHUE U ”
[Tpeamer opraHuYecKoi XMMHUH. B3anMOCBsI3b HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB. 2
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HOMEHKJIaTypa
OpraHUYECKUX
BEILECTB

XHMMHYECKOE CTPOCHUE KAK MOPAAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COTJTIACHO UX BAJIECHTHOCTH. OCHOBHBIE
IIOJIO)KEHUSI TEOPUM XUMHUYECKOI'O CTPOEHHUS OpraHuuyeckux coeauHeHuid A.M. BbytiepoBa. YrimeponHsiii
CKEJIET OpraHuYecKod MoJeKysabl. MoOneKkysipHble U CTPYKTYpHbIE (pa3BEpHYTbIE, COKpPALICHHBIC)
XUMHUYEeCKHe (OpMyIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUs MoJieKyl. M3omepus u
U30MepHI (CTPYKTYpHasi, FreoMeTpruecKas (Luc-TpaHc-uzomepusi). KpaTHOCTh XUMUUECKOM CBA3H.

[Tonsatue o ¢yHkuMoHanbHOM Tpymnme. IlpuHIMNIBI KiIaccHUKAMK OPTaHUYECKUX COCIAWHEHH.
Mesx1yHapoiHas HOMEHKJIATYPa U IPUHLIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCTUHECHUM.

I[MpakTuyeckue 3aHATHS

HOMeHKﬂaTypa OpraHu4CCKux COG,Z[I/IHGHI/If/'I OTACIIBbHBIX KJIAaCCOB (HaCbIH_[CHHBIe, HCHACBIIICHHBIC U
apOMaTUYECKHUEe YTJICBOAOPOMIbBI, CIUPTHI, (DEHOJBI, albJCTHbI, KETOHBI, KapOOHOBBIC KHCIOTHI W Jp.)
CocraBieHne MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (HOPMYJT OPTaHUYECKHX BEUIECTB OT/ACIBHBIX KIIACCOB,
UCTIONIB3Ysl MX HA3BaHUS M0 CUCTEMAaTHIECKON HOMEHKIaType. Pacdersl mpocreiiieii (hopMyiibl OpraHHueCcKon
MOJIEKYJIbI, HCXOsl M3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COEeIMHEHUN

OcHoBHOE coacpkaHue

14

Teoperuveckoe o0yueHue

10

OU3MKO-XUMUYECKUE CBOMCTBA OPraHMYECKHX COCAMHEHHH  OTHENBHBIX KJaccoB  (0coOeHHOCTU
KJIaCCU(UKAMM W HOMEHKJIATYpPhl BHYTPH KIIacca, TOMOJIOTHYECKUU psn W oOmas gopmyiia; WU30MEpHs;
buznyecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CLIOCOOBI MOJTYUYESHHS):

— TpenenbHbIE YIJIEBONOPOAbl. [OpeHne MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHUKOB TeIJla B
MPOMBINIICHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YTIIEBOAOPOJIOB, HAXOXKIACHHE B MPUPOAE U MPUMEHEHUE
AJKaHOB;

— HeTpeIeTbHbIE U apOMaTUUYECKHE yTIeBOAopoabl. [lonmuMepu3alius 3TuiieHa Kak OCHOBHOE HaIlpaBJIEHUE €T0
UCIONb30BaHud. ['opeHune anerusaeHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOIrO IUJIAMEHH ISl CBAPKU U PE3KHU
METaJJIOB;

— KHUCJIOPOJCOJEpKaIINe COCIUHEHUS (CIUPTBl M MpocThie AGUpPHl, (PEHONbI, ambAeTUIbl U KETOHBI,
KapOOHOBBIEC KMCIIOTHI M KX TPOM3BOIHBIE). [[pakTHUeckoe MpuMeHEeHNEe dTHIICHTIIMKOIIS, TIUIepUHa, (heHoa.
[Tpumenenue popmanpaeruaa, aneraabieruaa, YKCYCHOM KUCIOThL. Mbllla KaK CONM BBICHIMX KapOOHOBBIX
KHCJI0T. Moromme cBoiicTBa MBIJIA;

— a30TCOACPIKAIUEC COCANHCHUA (aMI/IHBI 1 aMHUHOKHCJIOTHI, GeHKI/I).

KJIE[CCI/I(bI/IKaI_[I/I}I u 0COOEHHOCTHU OpTaHUYCCKUX peaKL[Hﬁ. PeaKI_[I/IOHHLIe LHCHTPHI. Pa,Z[I/IKaJ'H:I.
HepBOHa'-IaJ'II)HI)Ie IOHATHUA O TUIIAX U MEXAHU3MAaX OPraHu4CCKUX peaKHHﬁ.

IIpakTHYecKkHre 3aHATHA

Peurenne nenoyek npeBpalleHnil Ha TeHETUYECKYIO CBsI3b MEK/y KIaCCaMU OpPraHU4EeCKUX COCIUHEHUH C
COCTABJICHMEM Ha3BaHUI OPraHUYECKUX COCTMHEHHN 110 TPUBUAIBHOW MIIM MEXKTYHAPOTHON

N N NN

OK 01
OK 02
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CUCTeMaTUYEeCKO HOMEHKJIaType. Pemenne pacueTHbIX 3a1a4 [0 YPaBHEHUSIM PEaKIuii C ydacTueM
OpraHWYECKUX BEIIECTB.

JlabopaTopHble 3aHATHUSI 2
JlaboparopHnas padota «[lomyuenue sTuneHa u U3y4eHue ero CBOMCTBY.
[Tony4yenue 3TuICHA U3 3TAHOJA B J1a00OPATOPUU U U3YUYEHHUE er0 (PU3NIECKUX U XMMUYECKUX CBOMCTB. 9
CocraBieHue peakifii IpUCOeTUHEHHS U OKUCIICHHS Ha TpUMepe 3TuiieHa. PeeHre pacueTHbIX 3a1a4 ¢
VICII0JIb30BaHUEM TUIOTHOCTH 'a30B 110 BOJOPOJY U BO3IYXY.
Tema 4.3. OcHoBHoOe coaep:kanue 8 OK 01
Oprannyeckne TeopeTnueckoe odyueHnue 6 OK 02
betiectsa B buooprannueckue coequnenus. [Ipumenenue u 6uosorudeckas poib yrieBogoB. OKHUCIEHUE YTIEBOJO0B —
RHSHEACATEIBHOCT | o1 oupmk SHEPrUM KUBBIX OpraHu3MoB. O0s1acTH NpUMEHEeHUs! aMUHOKUCIOT. [IpeBpatieHus 6€IKoB MUIIH
ﬁqeﬂOBeKa‘ B opranusme. buonornueckue ¢yHkuuu OenkoB. buonornueckue (yHKUMM xKupoB. Ponb opranuueckoit 4
POUSBOACTBO My \ivim B pelieHrny npobeM NUIEeBON 0€30MaCHOCTH.
HPUMCHEHHE HyxJienHoBbIe KMCIOTHI: cocTaB U cTpoeHue. Ctpoenue HykineoTu0B. CoctaB HykJIeMHOBbIX KucinoT (JJHK,
OPTaHHICCKiX PHK). Posib HyKJ1€MHOBBIX KUCJIOT B KH3HEAESITEIbHOCTH OPraHU3MOB.
i?)I(I)II\izITL?UII;eHHOCTI/I [Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOU3BOJCTBO MeETaHONa, mnepepaborka HedTu. [lommdTHieH kak
KPYIHOTOHHAXXHBIA IPOAYKT XMMHYECKOTro Npou3BoAcTBa. Illpumenenue »stunena. IllpousBoactso u
IpUMEHEHHE KayyyKa U pe3UHBI.
CuHTeTH4ecKHe U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTHieckoe Hcoib30BaHHE BOJIOKOH.
CuHTeTHYeCKHe TUIEHKU: U30JIALH ISl TPOBOJIOB, MEMOpPAHBI JUIsl ONIPECHEHUS BOJIbI, 3AIIUTHBIE TNICHKH JUIS 2
aBTOMOOWIIEH, TUIACTBIPU, XUPyprudeckue nops3ku. HoBble TEXHOIOIUH JTalbHEUILIEro COBEPIICHCTBOBAHUS
HOJMMEPHBIX MaTepHAIIOB.
Ponb opranndeckoil XMMHUM B pellIEHUHU MPOOIeM SHEPreTUYeCKO 0€301aCHOCTH, B pa3BUTUN MEAUIIMHBI,
CO3JIaHMH HOBBIX MaTEpHAJIOB, HOBBIX HCTOYHHUKOB SHEPruy (AIbTEPHATUBHBIE HCTOUHUKHU SHEPTHH).
IpakTHyeckue 3aHATHSA 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/JaHUN IO COCTABIIEHUIO XUMHUECKHUX PEAKIIMM, OTpa)KaroInux
XUMHUYECKYIO0 aKTUBHOCTh OPraHMUYECKUX COSAMHEHUH B Pa3InYHbIX cpeaax (MIPUPOTHBIX, OMOJIOTHYECKUX, 2
TEXHOTCHHBIX).
Konrpoaknas CrpykTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB 2
padora 3 PYKTYP p H '
Pazpea 5. Kunernuyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHX pPeakuuii 12
Tema 5.1. OcHOBHOe coep:kaHue 4 OK 01
Kunernyeckue Teoperuueckoe o0y4yenue 2 OK 02
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3aKOHOMEpHOCTH [Xumuueckue peakuuu. Kimaccupukanuss XMMHYECKUX peakuuil: mo (a3oBoMy cocTaBy (TOMOTE€HHbIE U
IIPOTEKAaHUS TETEPOreHHBIE), 10 UCIIOIb30BAHUIO KaTaau3aTopa (KaTaJuTUUYEeCKUE U HEKATAIUTUYECKHUE).
XUMHUYECKHX CKOpOCTh peakluu, €€ 3aBHUCUMOCTh OT pa3JIMYHbIX (aKTOPOB: MPHUPOJAbI PEArHpYIONIUX BELIECTB,
peakuuin KOHIICHTPALlMN pPearupyrouux BeIIecTB, TeMmneparypsl (nmpaBwio Bant-T'odda), mmomanu peakunoHHOM
IIOBEPXHOCTH, HAJIMYMS KaTanu3aropa. Poib katanu3atopos B IPUPOJIE U NPOMBIIIJIEHHOM IIPOU3BO/ICTBE.
OHeprus akTuBaluu. AKTUBUPOBaHHbBIN KoMIUIeKc. KatanuzaTopsl v katanus. Poiib KaTain3aTopoB B IPUPOJIE
Y IPOMBIIUIEHHOM IIPOM3BOJICTBE.
JlabopaTopHble 3aHATHS
W3ydyeHne 3aBUCHMOCTH CKOPOCTHM XUMHYECKONW PpEaKkUMHU OT KOHIEHTpAlMM pearupyrolux BeEUIECTB U
TeMIIepaTyphbl.
JlaboparopHas paboTa Ha BEIOOD:
1. JIaBopatopnas pabora «OnpezeneHne 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHLIEHTPALMH Pearupyroumx
BeulecTB». MccnenoBanue 3aBUCUMOCTH CKOPOCTH pEakUUu OT KOHIEHTpanuu. OnpenesieHne KOHCTaHThI
CKOpPOCTH peakluy rpauyeckuM METOA0M.
2. JlaboparopHnas pabota «OmnpezeneHue 3aBUCUMOCTH CKOPOCTH peakLuu OT TeMIiepaTtypbs». MccinenoBanue
3aBUCUMOCTH CKOPOCTH PEaKLUU OT TeMIepaTypsl. Pacuer sHeprun akTUBaLuu peakiuHm.
Pemenne npakTuko-opuEeHTUPOBAHHBIX 33JaHUN Ha aHaIU3 (PAKTOPOB, BIUSIOLUIMX HA U3MEHEHHE CKOPOCTU
XUMHUYECKON peaKIH.
Tema 5.2. OcHoBHOE conepxaHue
TepMopuHAMIUECK | TeopeTnueckoe 0yuenme OK 01
1e Knaccudukanus XUMHYECKUX peakIuil: Mo TerioBoMy 3P ¢GeKTy (3K30TepMHUECKUE, IHAOTEPMUYECKHUE), TIO OK 02
3aKOHOMCPHOCTH oOparumocTH (oOpaTumMblie U HeoOpaTtumblie). TernoBblie 3PHEKTh XUMUYECKHX peakuuil. TepMoxuMudeckue
HpoTeRani ypaBHeHHs. OOpaTUMOCTh peakluii. XUMHUYECKOe PaBHOBECUE U €r0 CMEIEHUE MO JEHCTBUEM pa3INYHbIX
XHMITHCECIHX (dakTOpoB (KOHLIEHTpAIMsl PEareHTOB WM NPOAYKTOB pPEAKLMH, JAaBJIEHUE, TeMIepaTypa) JUlsl CO3IaHus
geaKHHH' ONTUMAJIBHBIX YCIOBUI MPOTEKAHNS XUMHUECKUX MPOIIECCOB.
asriosecte [Tonsitue 00 sHTaNBNUM U 3HTponuu. DHeprus ['nd6ca. 3akon 'ecca u cnencrsus u3 Hero. Ponb cMerienus
XHMIHCECKHIX paBHOBECHSI B TEXHOJIOTHYECKHX MPOIeccax.
peakuuit

[MpakTnyeckue 3aHATHS

[Tpuniun Jle [atense. BnusiHue pa3nnyabix (akTOpoB HA U3MEHEHUE PABHOBECHS] XUMHUYECKUX PEAKLIU.
3aKOH JEUCTBYIOIIMX MacC U KOHCTaHTa XMMUYECKOTO paBHOBECHs. PacdyeTsl paBHOBECHBIX KOHIIEHTpALUN
pearupyroux BeecTB 1 MPoyKTOB peakiuil. PacueTs TemnoBoro a¢dexra peakuuu.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUil Ha NpuMeHeHne npuHnumna Jle-Illarense s HaxoxneHUs
HalpaBJICHUs] CMELICHUs PaBHOBECHs] XUMHUYECKOW peakiMy W aHajiu3 (aKTOpPOB, BIMIIOIIMX HA CMEIICHHUE
XUMHYECKOTO PAaBHOBECHSI.

21




JlabopaTopHble 3aHATHS 2
JlaboparopHas padoTa «3yueHne BIUSHUS pa3IuYHbIX (PAKTOPOB HAa CMEIIEHUE XUMHUYECKOTO PABHOBECHUS.
HccnenoBanue BIUSHUS U3MEHEHUSI KOHIICHTPALIMHU BEIIECTB, PEAKLUU CPEIbl U TEMIIEPaTyphl HA CMEIICHNE 9
XUMHYECKOro paBHoOBecHs. CpaBHEHHME IMOITYYEHHBIX PE3yJbTaTOB C TEOPETHUECKHU MPOTHO3UPYEMBIMU HA
ocHoBe npuHima Jle [larensbe.
KonTpoabnas N
CKopOoCTh XMMHUYECKOHN peaklMi U XMMUYECKOEe PaBHOBECHE. 2
pabdora 4
Pa3znea 6. JlucnepcHbIe CHCTEMBI 10
Tema 6.1. OcHoBHoOE coepKaHue 4 OK 01
HAucnepcusie TeopeTnyeckoe ofyuenne 2 OK 02
CHCTCMBL 1 Hucnepcusie cuctemsl. Komnouausie cuctemsl. MicTHHHBIE pacTBOPHI. OK 07
q)aKTf) pbl uX PactBopenne kak ¢Qusuko-xumuyeckuii mnpouecc. PactBoprl. CrocoObl NPUTrOTOBIEHUS PacTBOPOB.
YCTOHHHBOCTH PactBopuMocTb. MaccoBasi 1oyst pacTBOpeHHOro BemiecTBa. [IpenenbHo AomycTHMbIEe KOHIEHTPAMU U HX
UCIIOJIb30BAaHUE B OIICHKE YKOJIOTHIECKOM 0€301MacHOCTH. 2
Knaccudukanus aucnepcHbIX cucTeM 1o coctaBy. CTpoeHne U pakTopbl yCTOMUYUBOCTH TUCIEPCHBIX CUCTEM.
Pacno3naBanne HMCTUHHBIX PAacTBOPOB, KOJUIOMAHBIX PAacTBOPOB M TpyOoamcriepcHBIX cucteM. CTpoeHue
MuIessl. PaccenBanue cBeTa mpu MpoX0KIEHUU CBETOBOTO My4yKa Yepe3 ONTUUYECKH HEOJAHOPOIHYIO CPedy
(o dexra Tunnans).
IpakTHyeckue 3aHATHSA 2
Pemienue 3a1au Ha IPUTrOTOBIIEHUE PACTBOPOB.
Pemenne nmpakTHKO-OPHEHTUPOBAHHBIX PACUYETHBIX 3aJaHW Ha IMCIIEPCHBIE CHCTEMBI, HCIIOJIb3yeMbIE B 9
OBITOBOM W TPOU3BOJCTBEHHOW JEATENILHOCTH 4YeNOBeKa, C MO3UIMHA HKOJOTHMYECKOoW O0e30macHOCTH
NOCJIEACTBUM ¥ TPaMOTHBIX PelIEHUH Npo0JieM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHOBHOE coIepKaHue 4 OK 01
ccnenosarne JlaGopaTopHble 3aHATHS 4 OK 02
CBOHCTB JlaGopaTtopHast pabota «I[IpuroroBieHue pacTBOpOBY.
JICTIEPCHDIX [TpuroroBneHre pacTBOPOB 3aJaHHOW (MOJISIPHOM) KOHUEHTpanmuu (C MPAaKTUKO-OPUEHTUPOBAHHBIMU 2
CHCTEM UL 11X BOIIPOCAMH ), OTIPEJICIIEHUE CPEJIBI BOIHBIX PACTBOPOB.
UIEeHTU(DUKAITIN
JlaGopaTtopHnast pabota «HMcciaenoBanue TUCTIEPCHBIX CHCTEM).
[IpurotoBneHre M U3yYeHHE CBOWCTB JUCIEPCHBIX CHCTEM pa3HBIX BHUAOB: CYCIEH3UH, SMYJIbCHH, 9

KOJUTOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTHMHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISIBJIEHHE OCHOBHBIX
pasINYMi MEXTy HUMH.
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KonTpoabnas

JlucriepcHble CUCTEMBI. 2
pabdora S
Paznen 7. KauyecTBeHHBIE peakiun 0O0HAPYKeHHUSI HEOPTAHUYECKUX U OPraHN4YeCcKNX BellecTB 8
Tema 7.1. OcHoBHoOE coepKaHue 4 OK 01
Obmnapyxenne IpakTHYeCKHe 3aHATHS 2 OK 02
HEOPraHUYECKUX
KATHOHOB 11 KauecTBeHHble XUMHUYECKHE peaKLH, XapakTepHbLE 1 oOHapyXeHHsI HEOPraHUYECKUX BellecTB (KaTHOHOB
AHHOHOB U aHnoHoB). CocTaBieHHEe ypaBHEHUH peakiuii oOHapykeHus: KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B 2
MOJICKYJISPHON M MOHHOU (hopmax.
Peakiinu 0OHapyKeHUs HEOPTaHMYECKUX BEIIECTB B PEAIbHBIX 00BEKTaX OKPYIKAIOMICH CPebl.
JlabopaTopHble 3aHATHUS 2
OO6Hapy:xeHrne HeOPraHUYEeCKUX BelecTB (KaTuoHOB [-VI rpymm min aHuOHOB) C UCIIOJI30BAaHUEM
KaUECTBEHHbBIX aHAJTUTHUUYECKUX PEaKLIUM.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JIaGopaTtopHas pabora «AHaIUTHUYECKHE peakuu KaTHOHOB [-VI rpymm».
[TpoBeneHNe KaueCTBEHHBIX PEAKIIHii, UCIIOIb3YEMBIX JJIsi OOHAPYKEHHS KaTHOHOB | rpynmbl (Kamus,
HaTpus, Maruus, aMmmonus), Il rpynmnsl Ha npumepe 6apus, 111 rpynmsl — cBuHua, IV rpynns! — anroMuHus, 5
V rpynnsl — xene3a (11 u 1), VI rpynmnsr — Hukens. Onucanue HabI0JaeMbIX SIBJICHUN U COCTaBJICHHE
XUMHYECKUX PEAKIUM.
2. JJaboparopHas paboTa «AHaJIMTUYECKHE PEAKLIUU AHUOHOBY.
[IpoBeneHNe KaYECTBEHHBIX PEAKIINi, HCTIOIB3YEMBIX JIJIs1 OOHAPYKEHHsI aHMOHOB: kapOoHata, ¢ocdara,
cyabdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBJICHUI U COCTaBIIEHUE
XUMHYECKHX PEAKIUN.
Tema 7.2. OcHOBHOE coIepKaHue 4 OK 01
Obnapy:xenue IpakTHYecKne 3aHATHS 2 OK 02
OPTaHMICCKHX KauecTBeHHBIE XUMHUYECKHE PEAKIINH, XapaKTePHBIE NI OOHAPYKEHUS OTJIETBHBIX K B OPTraHMYECKHUX
peakuuu, XapakTepHble 1151 OOHapyxKe oTen JIACCOB OpraHUYeC
E?HGCTB COeMHEHU: (PEeHOIIOB, allbJIETU/I0B, Kpaxmala, yKCYCHOW KUCIOThl, aMUHOKHUCIIOT U JIp. 9
JICTILHBIX Jlenarypanust 6eKOB PU HArPEeBaHUH, IBETHBIE PEAKIIMH OEIKOB.
KJ1ACCOB ¢ CocTapeHHe KaUeCTBEHHBIX PEaKIIUi OOHAPYKEHHSI OPTaHUYECKUX COSIMHEHUH OTJeNIbHBIX KJIACCOB.
MCII0JIb30BaHUEM
KAYECTBEHHDIX JlabopaTopHble 3aHATHS 2
peakuuit OO6Hapy:keHre OPraHuYeCKUX COEAMHEHNUN OTJENbHBIX KJIACCOB.
JlaGopatopHast paboTa Ha BEIOOP: 2

1. JlabopaTtopHas pabora «KadyecTBeHHbIE peaklIMy Ha OTJEJIbHbIE KJIACChl OPraHUYECKUX BEHIECTB).
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[IpoBeneHne Ka4eCTBEHHBIX PEAKINii, NCTIONB3YyEMBIX U1l OOHAPYKEHHSI OPTaHWYECKUX BEIECTB PA3IMYHBIX
KJIacCOB: (P)€HOJIOB, aIbJIETUA0B, Kpaxmaia, yKCyCHON KHUCIOThI, aMUHOKHUCIIOT, OenKoB U 1p. Onucanue
HaOJI0JaeMBIX SBJICHUI U COCTABICHHE XUMUUECKUX PEAKIIUN H/WUIIN CXEM.

2. JJaboparopHas pabota «KauecTBeHHBII aHATN3 OPTaHUYECKUX COCTUHEHUH 1O (PYHKIMOHATBHBIM
TpyIIam.

HpOBeHGHI/Ie KadC€CTBCHHBIX peaKLII/Iﬁ, HCIOJIb3YCMbIX JIA paCliO3HaBaHWA OPTraHUYCCKUX BCIICCTB
OTAEBHBIX KJIACCOB IO ()YHKIIMOHAIBHBIM IPyIIaM: Ha IPUMepe aMHHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CIIMPTOB U (beHOJIOB, AJIbACTU 0B U KETOHOB. Onucanue Ha6JHOI[aeMBIX SIBJICHUHM W COCTaBJICHHE XUMHUYSCKUX
PEaKLMIl U/WITH CXEM.

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJepKaHMe (COMepPKaHUe MPUKJIATHOTO MOIYJIs1) 42
Pa3pea 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA 6 OK 01
Tema 8.1. OCHOBHOE COIepPKAHME 6 OK 02
Xumus B OBITY 1 | [ pakTHueckue 3aHATHS 6 OK 04
HPOU3BO/ICTBEHHOI [~ 5 - v v 2 OK 07
KOJIOTH4YecKas 6€30MacHOCTh MOCEICTBUN OBITOBOM U MPOU3BOACTBEHHOI J1eATEIHbHOCTH YENIOBEKa,
ACATCIIHOCTH CBsI3aHHasl ¢ IepepabdOTKOM BEHIECTB; TIOUCK U aHAIN3 XUMHUYECKONW MHPOPMAIIUHN U3 PA3IMYHBIX HCTOYHUKOB
Hejopeka (Hay4Has 1 yueOHO-Hay4YHas JIMTEepaTypa, CpeICTBAa MaccoBOi HH(popMaIu, ceTh MIHTepHeT u apyrue).
Keticol (¢ yueToM Oyaymieit mpodeCCHOHATBHON ASSITEILHOCTH) Ha aHATN3 WH()OPMAIIHU O
IPOM3BOJICTBEHHOH EATETLHOCTH YeNIOBEKa, CBI3aHHOM C repepaboTKOM U MOJyYEeHUEM BEILECTB, a TAKKE C
9KOJIOTMYECKOI 0€30I1aCHOCTHIO.
3ammra keiica: [IpencraBieHue pe3yabTaToB peleHHs KeWCcOB (BBICTYIJICHHUE C TPe3eHTaluell) 2
*Paznen 9.1. UccienoBanue M XUMHYECKUH aHATU3 00beKTOB OHochepbl 36
Tema 9.1.1. OcHOBHOE coep:Kanne 8 OK 01
OcHoBb! 5 JlaGopaTopHbie 3aHATHS 2
A1abopatopHoii JlaGopatopHas pabota «OCHOBBI 1a00PaTOPHOM MPAKTUKI.
TPaKTHIH B JlaGopaTopHast mocyaa u XuMu4ueckre peakTuBbl. OCHOBHBIE TabopaTopHbie onepaiuu. JlaboparopHoe 2
MPOGECCHOHATLHbI o0opynoBanue. TexHnka 6€300acCHOCTH U NpaBuiia paboThl (TOBEICHHS) B JJAOOPATOPHH.
X 1abopaTopHsIx
[MpakTunyeckue 3aHATHS 6
BeImotHeHNe TUTIOBBIX pacdeToB MO TEMATHKE HKCIIEPUMEHTa (BBIXOJI IPOAYKTa PEaKIIH, Macca HaBECKH,
o0beM pactBopuTtens). O6paboTka TaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCIICHUE CPEIHETO 5
3HAYEHUs IKCIIEPUMEHTAIILHBIX JTAHHBIX, TIOrperHocTH). [IpencraBnenne pe3ynbTaToB SKCIIEPUMEHTa B
pa3nnyHoi popme (Tabiuna, rpaduk, OTUET, JOKIAA, IPe3eHTalNs).
OcHoBHOE conepxaHue 6 OK 01
Teopernyeckoe o0yuenune 2 OK 02
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Tema 9.1.2.
XUMHUYECKUN
aHaju3 MpoO BOJIBI

Knaccudukanus npo6 BoJbl 0 BUIY U Ha3HAYEHUIO, HCXOIA U3 €€ XMMHUYECKOT0 COCTaBa.
OpranonenTuyeckrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTh) BO/bl. KHUCIIOTHOCTD U
HIeJI0YHOCTH BOJbL. pH cpenbl u MeTo bl ee onpezenenus. JKecTKocTh BOABI M METO/IBI €€ ONPEICIICHHUS.
CyIHOCTh METOJ1a TUTPOBaHUS. BUIIbI )K€CTKOCTU BOJIbI (BpEMEHHAs U MOCTOsIHHAs ). JKECTKOCTh BOABI KaK
MPUYMHA BBINAJCHUS OCAJAKOB WM 00pa30BaHUsI COJICOTIIOKEHUN, HIMEIOIIUX MECTO B OBITY U Ha
npou3BojcTBE. COCTaB COJIEH, BHI3BIBAIOIINX KECTKOCTh BOJIbI. XMMHYECKUE TPOLIECCHI, YCTPaHSIOIINE
YKECTKOCTb BOJIbl. Y pPaBHEHUSI XUMHUECKUX PEaKLU, WILTIOCTPUPYIOIIUX MPOLIECCHI, TPOUCXOSAIINE TPU
YCTpaHEHUH JKECTKOCTH. Y CTpaHEHNE BPEMEHHOM JKeCTKOCTH OBITOBBIMH M XHMHYECKUMHU CIIOCOOAMH.
CriocoObl yCTpaHeHUs! HOCTOSIHHON 5 KECTKOCTH.

HpaKaneCRue 3aHATHUSA

CnocoObl BBIPAXKCHUA KOHIUCHTPpAIUU paCTBOPOB: MaCCOBasd J0JIA paCTBOPCHHOI'O BEIICCTBA, MOJIAPpHAA U

MOJIsIJIbHAA KOHOCHTpAIUU. TI/ITp pacTBOpa. Pemenue IMPAKTHKO-OPUCHTUPOBAHHLIX TCOPCTHICCKUX 3aJaHuM

Ha pacyeT KOHIEHTPAINUN 3arpsi3HSIONINX BEIIECTB H UX CPABHEHUE C MPEACIHHO JIOMTYCTUMBIMU
koHueHtpanusvu (IT11K).

JlabopaTopHble 3aHATHUS

HccnenoBanne XMMUYECKOTO COCTaBa POO BOJIBL.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlTabopaTopHas pabota «O4rCTKa BOJBI OT 3arpsI3HCHUI.

Hcnonb3oBanue MeTo10B (pUIBTPOBAHUSA U aICOPOLUH JUIs OTJENICHHs 3arpsA3HEHUH B HcciieyeMoi mpooe
BO/Ibl. BBIOOp METO1a OYMCTKYU B 3aBUCMMOCTH OT BHJ1a 3arpsa3HeHus. CpaBHeHHE 3(p(EKTHBHOCTH
Pa3INYHBIX METOI0B OYMCTKU BOJIbI B Pa3HBIX YCIOBUSAX (B 1a0OpaTOpUH, B JOMAIIHUX U TOJEBBIX
YCIIOBUSX).

2. JJaboparopHas pabota «Onpenenenue pH Bojbl 1 €e KHCIIOTHOCTI.

Omnpenenenne pH cpeap! ¢ MOMOIIBI0 YHUBEPCATHLHOTO HHAUKATOPa. Mcronp30Bane THTPOBAHNUS IS
ofpeieNieHust KUCIOTHOCTU. Omnpenienenue oo1eil KUCIOTHOCTH BObI, pacyeT CBOOOIHOM KHCIOTHOCTH.
Omnpenenenue ooueil 1 cBOO0HOM 1IenouHOCTH. COCcTaBlIeHNE ypaBHEHUH peaKIHii, TPOTEKAIOMIUX NpU
OTpeIeNIeHN U KUCIOTHOCTH/ IIEJIOYHOCTH MPOo0 BOJBI. Y CTAaHOBJIEHHE CIIOCOOOB UCIIOIb30BAHUS
WCCIICIOBAaHHBIX TIPOO BOJIBI B )KU3HEIEATSILHOCTH YeJIOBEKA, HA OCHOBE TOTYYEHHBIX JJAHHBIX O COCTaBe.
3. JJaboparopHast pabota «OrmpeaeneHue KeCTKOCTH BOABI U CIIOCOOBI €€ YCTpaHEHHUS».

Crioco0sI yCTpaHEeHHS BCEX BUOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH KeCTKOCTH. Pemenne
HKCIIEPUMEHTAIBHOM 3a/1auu Ha BBISIBIIEHUE BPEMEHHOM U MOCTOSIHHOM KEeCTKOCTH BoJbl. OlieHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BHJIOB KECTKOCTH B JOMAITHUX YCIIOBHSIX.

OK 07

Tema 9.1.3.
XUMHUYECKUN

OcHoBHOE conepxaHue

Teopernueckoe o0yuenune

OK 01
OK 02
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KOHTpPOJIb Ka4eCTBa
IIPOJIyKTOB
MUTaHUsA

KadecTBeHHBIN XUMUYECKHI COCTaB MPOAYKTOB MUTaHus. BemecTBa, GpanbCupuuupyonme mpoyKThl
IMUTaHUA, U BEUICCTBA, 3arpA3HAIOIINC ITPOAYKTBI ITUTAHU . Onpe,ueneHHe 3arpA3HAIOINX XUMHUYCCKHUX
BEIIECTB B NPOJIYKTaX MUTAHUS, ONPE/IeJICHHE BEIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB TUTAHMUSI.

HpaKaneCRne 3aHATHSA

Opranndeckue U HEOPraHMYECKHUE BEIIECTBA, BXOIAIIUE B COCTAB MPOAYKTOB TuTanus. OnpenencHue
cocraBa 0JII0JT Ha COJICPIKaHUE MAKPO M MHKPOAJIEMEHTOB. M3yueHue MpeiosKeHHbIX IperoaaBaTeiieM 01,1
Ha MPEMET XUMUYECKOT0 COCTaBa, OMPEAeIICHUE JI0JIeH OT CyTOYHONW HOPMBI MAKPO U MUKPOIJIEMEHTOB B
yKa3aHHOM OJIIOjI€.

Pemenne npakTHKO-OpUESHTHPOBAHHBIX 33124 10 KYJIMHAPHOW TEMATHKE Pa3IMIHBIX THUIIOB.

JlaGopaTopHble 3aHATHSA

HccnenoBanre XMMUYECKOTO COCTaBa MIPOJIYKTOB MTUTAHHUS.

JlaboparopHas paboTa Ha BEIOOD:

1. JlabopartopHas padora «OOHapy>KEeHUE HUTPATOB B MPOYKTaX MUTAHUS.

HccenoBanre MaTepraioB MOTYKOJIUIECTBEHHBIM METOIOM OIPEICICHISI HUTPATOB C UCTIOJIh30BAHUEM
I eHnIaMrHa (KOPHEIUIOIbI OBOIIEH, JIUCThSI K KOYEPhDKKA KAITyCThI, IUIOABI PPYKTOB). AHAIN3 YPOBHSI
3arpsA3HCHUA HUTPpATAMU IO MHTCHCUBHOCTU OKpallMBaHUA INIPOAYKTOB PCaKIUH.

2. JTaboparopHas padota «lccnenoBanue npoyKTOB MUTAHKUS HAa HAJTMYUE YTIICBOIOBY.

HCCHGI{OB&HI/IG MOJIOYHBIX ONPOAYKTOB Ha HAJIMYHUEC KpaxMaja. HCCJIG[[OBaHI/Ie IMPOAYKTOB HA HAJIMIUC
TJIFOKO3BI.

OK 07

Tema 9.1.4.
XUMUYIeCKHi
aHanu3 npood
MTOYBEI

OcHoBHOE conep:kanne

TeopeTuquKoe oﬁyqeﬂue

Knaccmbnxaum[ IMOYB 11O BUAY W HA3HAYCHHIO, UCXOd U3 XUMHUYCCKOT'O COCTaBa. HI[CHTI/I(l)I/IKaHI/ISI HpO6I>I
MOYBBI [10 €€ XUMHUYECKOMY COCTaBY, ONTMCAHNE BO3MOKHOCTEN €€ IPUMEHEHUSI.

TpeGoBaHMs K KaueCTBY MOYBBI Pa3IUYHOr0 HazHadeHUs. Onrcanne 0COOEHHOCTEN UCII0Ih30BaHUS ITOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIYUYIICHHUS KaueCTBa MOYB B 3aBUCUMOCTH OT Ha3HAUYEHUSI.

OO6nacT KCTIONB30BAHUS OPTAHUYECKUX YI0OPEHU B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. OmnucaHue
OpPTaHWYECKUX YIOOPEHHI U UX IPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.

IIpakTHYeckHe 3aHATHA

OO6nactu HazHayeHUs (MPUMEHEHUS) TIOUBBI, ICXOS U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBA.
AHanu3 HOPMAaTUBHOU JJOKYMEHTAIUH.

Ponp HeopraHWYEeCKHX BEIIECTB B KaU€CTBE MUHEPATBHBIX YA0OPEHUH, YITyUITUTENCH MTOYBHI.

CocTaB MUHEpaITbHBIX YAOOPEHUN U UX TPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.
B3anMocBs3b cocTaBa y100peHHI 1 UX BIUSHUS HAa BETETATHBHBIE CBOMCTBA W TIJI0JIOHOIICHUE PACTEHUH.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 07
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HccnenoBanne XMMUYECKOTO COCTaBa MPOO MOYBHI.

JlaboparopHas paboTa Ha BEIOOD:

JlaGopatopHas pabota «OOHapyKeHHE HEOPTraHUIECKHUX IPUMECE B IpoOax».

HpI/II‘OTOBJ'IeHI/Ie HpO6BI IIOYBBI IJIsI UCCIICAOBaAHUSA KI/ICHOTHOCTI/I/H_ICJIO‘-IHOCTI/I, HCOPTaHUYCCKUX
3arpsisHeHui. OOHapYKEHUE XJIOPHI- U CYIb(aT-HOHOB B IPoOe 1mouBbl. CocTaBIeHNE YPAaBHEHUH pEaKITHid

oOHapysxeHus. CpaBHEHHUE MMOIYYEHHBIX [TOKa3aTese ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMHU ) 3HAUCHHUSIMH. 2

2. JJabopatopHas pabota «Onpeznenenue pH BoAHOMN BBITSXKKH [TOYBbI, €€ KUCIIOTHOCTH U LIEJIOYHOCTH.

HccnenoBanne BOAHBIX BBITSHDKEK 00pa3Ii0B TOTOBBIX TOYBEHHBIX CMeCeH (U1l pPa3HBIX THIIOB PACTCHUN).

Omnpenenenue pH nouBsl ¢ UCIOIB30BaHMEM UHIUKATOPOB. OlIEHKA TUIIOB MIOYB B IPEICTaBICHHBIX

oOpasiax (CHIBHOKHCTIAs, KUCJIasl, CIIA00KHUCIIAs, HEUTpaabHasl, EJIOYHAS).
Tema 9.1.5. OcHoBHoOe coaep:kanue 10 OK 01
Hccnenosanue Teopernyeckoe odyuenmne 2 OK 02
00BEKTOB = OK 04
Su0chepsi Y4eOHo-HccIe10BaTeNIbCKHM MPOEKT B 00JIaCTH UCciIeIoBaHusl 00heKTOB Onocdepnl. O630p TeM yueOHO- OK 07

HCCIIEIOBATEIbCKUX POEKTOB. AJITOPUTM BBIIIOJTHEHHS IpoekTa. OnpeaeneHne npo0daeMbl HCCIIeI0BaHUS. 2

MeTo b1 TTOKCKA, aHaJIM3a 1 00paboTKH HHOpPMAILIMK O IPOEKTE B PA3IMYHBIX HCTOYHUKAX.

IIpakTHyeckue 3aHATHS 4

ObocHOBaHME aKTyaJIbHOCTH BBIOpaHHOW TeMbl. BrIsiBieHue mpoOneMsl nucciieoBanus. Beioop 00beKTOB H 2

MeTo10B uccienoBanus. [loctaHoBka 1eneit u 3aaay uccinenopanus. OnpeaeneHue NpoAyKTa UCCIEI0BaHUS.

Omnpexnenenne 3TaroB U COCTaBIICHHUE TUTAHA MCCIIEIOBAHMS.

3ammra npoekra: IlpeacraBieHue pe3yJabTaTOB BBIMOJHEHUS Y4eOHO-MCCIEIOBATENBCKUX IPOEKTOB 2

(BBICTYIIJIEHUE C MTPE3EHTAILINEH).

JlabopaTopHble 3aHATHUS 4

HccnenoBanue npeioxkeHHOro 00beKTa Ha KUCIOTHOCTb, IEI0YHOCTh, XUMHUYECKUN COCTaB (3arps3HUTENH,

Makpo- U MHKpO3ieMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OIlleHKa KadyecTBa HCCIETyeMOIo 4

00BEKTa, UCXOJISl U3 Pe3yJIbTATOB XUMHUYECKOT0 aHAJIN3A.
IIpome:xkyTouHasi aTTecTalUs MO JUCHUIIMHE (IK3AMEH)
Bcero 144
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3. YcioBus peaju3aluy NporpaMMbl 0011e00pa3oBaTe/bHOI T CHUILTHHBI
3.1. TpeGoBaHUsA K MUHUMAJIbHOMY MaTE€PHAIbHO-TEXHUYECKOMY
o0ecneyeHn 1o

Jlst peanu3anuy MPOTPaMMBbl TUCIUIUIAHBI TOJDKHBI OBITH TTPETYCMOTPEHBI
CIIEYIOIIKE CTIeNUaTbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH U/WIH Y4eOHOM
XUMHUYECKOH JTa00paTOpHH.

OO0opynoBanue y4eOHOro kKaOWHeTa (HALJISIIHbIE MOCOOUSs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENed MOJEKYJ, MOJACIU KPUCTAIUIMYECKUX PEIIETOK,
KOJUIKIIUU TPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJJIEKIIMH TOJUMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJI U MUHEPATIOB, Tabaua Menaeneesa, yueOHbie (PUIIbMBI,
udpoBbIe 00pa30BATEIbHBIE PECYPCHI.

Texnnueckue cpeacrBa oOy4YeHHsI: KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIIPOU3BEJICHUSI 3BYKa, NPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C DKPAHOM,
MYJIbTUMEANIHAS TOCKA, YKa3Ka-TIPEe3eHTEp IS MPE3CHTaIUH.

OobOopynoBanue jgadopaTropuu U pado4Yux MeCT JIa0OPATOPUM: MEH3YPKH,
MUTICTKA-KANEIBbHUITBI, TEPMOMETPBI, MHKPOCKOM, JyMbl, TPEAMETHBIE |
MTOKPOBHBIC CTEKJIA, IIAHIIIETHI TS KaleJIbHBIX pPeakuid, GuiIbTpoBalbHas Oymara,
IIPOMBIBAJIKH, CTEKJISIHHbIE NPOOMPKHU, PE3UHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTUBOB, CTEKJISHHBIE MAJIOYKH, IMTATUBBI ISl MPOOMPOK; MEPHBIC ITUIHHJIPHI,
BOPOHKHM CTEKJISIHHBIE, BOPOHKH JeNuTeNbHble HuiuHapuueckue (50-100 mo),
CTYNKHU C MecTUKOM, ¢haphopoBbie YallKH, MUHLETHI, GUILTPHl OyMa)KHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JIa0OpAaTOpPHBIE IITATUBBI, CIIUPTOBBIC
TOPEJKU, CIUYKH, TPUOOP 71l TIOJTyYEeHHs Ta30B (MM MPOOUpPKaA C Ta300TBOIHOM
TpyOKO#), JepKaTeiau g NPOOMPOK, CKISIHKA [IJIi XPaHEHHUs] PEaKTHUBOB,
pa3gaToOvYHbIE JIOTKHU; XuMUUYeckre ctakanbl (50, 100 u 200 mun); mImaTenu; MMHIETHI,
TUTEJIbHBIC UL, CEKYHIOMEPHI (TaltMepsl), MepHbIe Tpooupku (Ha 10-20 M) u
MepHbIe KoJI0bI (25, 50, 100 u 200 mut), BoasiHas 6aHs (MM TEPMOCTAT), CTEKJISIHHbBIC
NajJ04YKH; KOHMYecKHe KoJObl myig TtuTpoBanus (50 m 100 mi1); MHAMKATOpPHBIE
MOJIOCKH JUIsl  ompeneneHus pH w craHgapTHas WHIWKATOpHAS —IIKaja;
yYHUBEpCalIbHbIA HHIMKATOP; nunetku Ha 1, 10, 50 mu (um go3atopst Ha 1, S u 10
M), OIOpETKH MJii TUTPOBaHUS, MeauuuHCKhe wmmpuisl Ha 100-150 wmu,
JabopaToOpHbIC W/WIIA aHATUTHIECKUE BeChl, pH-MeTphl, CymmabHbIA mkad, u ap.
nabopaTopHOe 000pyOBaHHE.

3.2. MudopmanuoHHoe odecnedeHne peau3auu NporpaMmmbl
1. brunos, JI. H. Xumus: yaeonuk qist CI10 / JI. H. bounos, . JI. [Tepdumnona,
T. B. CokonoBa. —2-¢ u3sn., crep. — Cankt-IletepOypr: Jlans, 2021. —260 c. —
ISBN 978-5-8114-7904-7. —Texkcr: AJIEKTPOHHBIN / / JlaHb:
anekTpoHHOOnOMoTeuHas cucrema. —URL: https:/ / e.lanbook.com/ book/ 167183
2. Uepnukona, H. FO. Xumusi B 10CTymHOM H3JI0KEHUU: YdeOHOE mocoOue Jst
cno / H. FO. UepnukoBa. —2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, 2022. —316
c. —ISBN 978-5-8114-9500-9. —Texkct: onektponusii / / Jlans:
anekTpoHHOOMOIMoTeyHast cuctema. —URL: https:// e.lanbook.com/ book/ 195532
3. [lleBuunpina, JI. B. Xumus: yue6Hoe nocodue / JI. B. IlleBHunpina, A. U.
AmnapueB. —HoBocubupck: HI'TY, 2017. —92 ¢. —ISBN 978-5-7782-3345-4. —
Tekct: snexktpoHHbI / / JlaHb: 3neKkTpoHHO-OMOMMOTEeUHass cucrema. —URL
https://e.lanbook.com/book/118505
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4. KoHTpOJIb ¥ OLIeHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOM
AUCHUNIMHBI

KoHTpoib 1 olieHKa pe3yJIbTaTOB 00yUeHHUs OCYIIECTBIISIETCS ITPETojaBaTesieM
B TMpolEecce MPOBEACHUS TMPAKTUYECKUX 3aHATUA M J1abOpaTOpHBIX padorT,
TECTUPOBAHMS, & TAKKE BBHIITOJTHCHHS 00YJaIOMUMUCS WHANBUIYATBHBIX 3a/IaHUMN,
IIPOEKTOB, UCCIIEI0OBaHUN. Pe3ysibTaThl 00y4eHUs! ONPENEIIOT, YTO 00yJaromuecs
JIOJDKHBl 3HATh, TMOHUMAaTh W JEMOHCTPUPOBATH IO 3aBEPUICHUU U3YUCHUS
JTVCHUTINHBI.

st hopMupoBaHUsI, KOHTPOJIS W OIEHKH PE3yJbTaTOB OCBOCHUS YUCOHOU
JUCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OLICHOUHBIX MEPONPUSATUIN, TPECTABIISIONIAS
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIPUSTUH, COTJAaCOBaHHBIX C PE3yJIbTaTaMH
oOyuenus u chopmynupoBaHHbix ¢ yaetoM @I'OC COO (nmpeaMeTHbIe pe3yIbTaThl
no nucuurinne) u I'OC CIIO.

Ne Moz[);n;e/MI;amen Pe3yabTar 00yueHus OueHoYHBIC MEPONIPUATHS OK
| |OcHoBHOIi MOOYJIb
1 [(Pa3pen 1. @DopmMyJaHpoBaTh 6a30BbIE
OcHoBBI NOHATHS U 3aKOHBI XUMHHU
CTPOEeHHus
BellecTBa

1.1 |Crpoenue aromoB |CocraBnsate xumuueckue |1. Tect «Ctpoenue atToMmoB OK 01
XUMHYECKHUX bopMyIIbl cCOeTMHEHHH B XMMHUYECKHX DJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |IPUPOAA XUMHUUECKON CBSI3UY.
puposa OKHCJIEHHUS] XUMHUYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX GOpMYyII
CBS3U BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUN

AIIEKTPOOTPHULIATETLHOCTH  |(OKCUAOB, CYIb(UIOB,
TUAPUAOB U T.IL.).

1.2 |llepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH M TaOJHUIa |XMMHUYECKUE 3JIEMEHThl B [TEOPETHUECKHUE 3a/laHUs Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEPU3ALHUI0 XUMUYECKUX

MI0JIO)KEHHUEM B 351eMeHTOB: «MeTaymyeckue /
NepUOANYECKON CCTEME  |HEMEeTalJINYeCKHe CBOMCTBA,
XUMHUYECKUX DJIEMEHTOB ANEKTPOOTPHULIATENLHOCTD U
.. MenneneeBa CPOJICTBO K 3JEKTPOHY
XMMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XMMHYECKHX
anemenToB .. MenaeneeBay.
2 |Pasmen 2. CocraBiaTh ypaBHeHusl U |KoHTpoJibHAs padoTa
Xumuyeckue CXeMbI XHMHYECKHUX «CTpoeHue BelecTsa u
peaknun peakumui XUMHYECKHE PEeaKIUN)
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Moayas / Paznen

Ne  Tema Pe3yabTar 00yueHus OueHovHbIe MEpPONIPUATHS OK

2.1 |Tumst CocTaBisTh peaKuu 1. 3amauu Ha cocTaBICHUE OK 01
XAMUYECKUX COEMHEHMUS, PA3JIOKEHUSA, |yPAaBHCHUMN PEAKIUM:
peakumii oOMeHa, 3aMelIeHuUs, — COCIMHEHMS, 3aMELICHUS,

OKUCITUTEIBHO- paznoxeHusi, 0OMEHa U peaKluii

BOCCTaHOBUTEJIbHBIE C y4acTUeM KOMILUIEKCHBIX

peaKLMK U peaKiun COEIMHEHUH (Ha puMepe

KOMILIEKCO00pa3oBaHus (Ha |THAPOKCOKOMILIIEKCOB

npumepe QITIOMUHHUS U LIUHKA);

TUJPOKCOKOMIUIEKCOB — OKUCJIUTEIBHO-

ATIOMHUHUS U LIMHKA) C BOCCTAHOBUTEJBHBIX PEAKLIUN C

y4acTHEeM HEOPraHUYECKUX |MCIIOIb30BAaHUEM METO/a

BEILECTB ANEKTPOHHOTO OanaHca;
— C y4aCTHEM KOMILIEKCHBIX
coeuHEHU (Ha mpuMepe
TUAPOKCOKOMILUICKCOB ITUHKA U
AITFOMUHHS ).
2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOIYKTA
peaklMK COEUHEHUST; MACCOBOM
WM OOBEMHOM J10JIM BBIXO/1A
IPOJIyKTa PeaklUyi COCANHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIIEHUH Tra30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILIECTB U MPOJAYKTOB PEaAKIUH;
Macchl (00beM, KOTHUECTBO
BEIIECTBA) MIPOYKTa PEAKIINH,
€CJIM OJTHO U3 BEILECTB JJaHO B
BHJIE PACTBOPA C OMPEICICHHON
MacCOBOM J10JIel paCTBOPEHHOTO
BEILIECTBA.

2.2 |Onektponutudeck |COCTaBIsATh ypaBHEHUS 1. 3agaHus Ha cOCTaBICHUE OK 01
ast TUCCOIMAITUS U | XUMHUYECKUX PEaKIIuU MOJICKYJISIPHBIX 1 HOHHBIX
WOHHBII OOMEH MOHHOTO OOMEHa C peaKkiuii C yyacTUEM OKCHUJIOB,

y4acTHEeM HEOPTraHMYECKUX |KHUCIIOT, OCHOBAHHI U COJIEH,

BEILIECTB HMOHHBIX peaklUi TuapoIn3a
COJIEH, yCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JJaboparopnas pabota
«Peakuuu ruipoauzar.

3 |Pa3gen 3. HccnenoBars crpoenue u (KoHTposabHas padora
Ctpoenne u CBONCTBA «CBoOlCTBa HEOPraHUYECKHUX
CBONCTBa HEOPraHU4eCKMX BelleCTB |BeleCTB)»

HEOPraHu4ecKHuX
BelleCTB

31




Moayas / Paznen
/ Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MePOTIPUSTHS

OK

3.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHUYECKUE BELIECTBA
B COOTBETCTBUU C UX
CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTraHUYECKHUX
BEIIECTB UCXO/ISl U3 UX
XUMHUYECKON (OPMYIIBI TN
COCTaBJICHHE XUMHUYECKON
(hopMyIIBI ICXO/IS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3amayv Ha pacyeT MacCOBOM
JIOJTH (MacChl) XUMUYECKOTO
3JeMeHTa (COeTMHEHHUS ) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHust MO
KJ1accu(puKaluu, HOMEHKIIAType
U XUMUYECKUM PopMyliaM
HEOPTaHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
oTpeeNIeHue XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BU/Ia XMUMHUECKOMH
CBSI3U U THTIA KPUCTAININYECKON
PELIETKU.

OK 01

3.2

dusnko-
XHUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

YcranaBauBaTh
3aBHCUMOCTH (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHWYECKUX BELIECTB
OT CTPOECHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKOW pEeIETKH

1. Tect «OcobeHHOCTH
XUMUYECKHUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX TUIPOKCHUJIOB
CoJIeiny.

2. 3ajmaHus Ha COCTaBJIICHUE
ypaBHEHUN XUMUYECKUX
peakimii ¢ ydacTHeM NPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEIIECTB. OKCHJIOB METAJLJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHHUM 1
aM(pOTEePHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOWCTBA
U CHIOCOOBI MOJTYUYEHUS.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U MOJyYEHUE
HEOPTaHUYECKUX BEIIECTB.

4. JTaboparopHas paboTa
«CBolicTBa METAJIJIOB U
HEMETAILIOBY.

OK 01
OK 02
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Mopnyas / Pa3nen

Ne  Tema Pe3ysabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3a/1aHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHIL C
3HaueHue u OBITOBOM U y4aCTHEM HEOPTaHUYECKUX
MPUMEHEHUE B MIPOU3BOJICTBEHHOU BEIIECTB, UCIOJIb3YEMBIX JJI UX
OBITY U Ha JESITEIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (bU3UKO-XUMHUYECKUMHU IPOMBIIIICHHBIX CITIOCOOOB
CBOMCTBaMH MOJIyYEHHUS.
4 |Pa3nen 4. HccaenoBars crpoenue nu |KonrposbHas padora
Crtpoenue u CBONCTBa oprannyeckux |«CTpoeHHe H CBOMCTBA
cBOIiCTBA BellecTB OpPraHn4yecKHX BelecTB)
OpPraHMYecKux
BellecTB
4.1 |Knaccuduxamnus, |Knaccudumnmponath 1. 3aganus Ha cocTaBlIEHHE OK 01
CTpOECHHE U OpraHMYECcKHE BEUIECTBa B |Ha3BaHUI OpraHu4YeCcKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIUHEHUII 110 TPUBUATHHON
OpraHUYECKUX CTpPOEHUEM WIIM MEXTYHapOIHON
BEIICCTB CUCTEMAaTUYECKOM
HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyII
OpPraHUYECKUX BEILECTB
OTJIETIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocreimen Gopmybl
OpraHUYECKON MOJIEKYJIbI,
MCXOJS U3 DJIEMEHTHOI'O COCTaBa
(B %).
4.2 |CsoiicTBa VYcranaBnuBaTth 1. 3anaHus Ha cOocTaBJIEHHE OK 01
OpraHUYECKUX 3aBHCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COETMHEHU N XUMHYECKUX CBOMCTB peakui ¢ yyacTueM

OpTraHU4YC€CKUX BCUIECTB OT
CTPOCHUSA MOJICKYJI

OpraHMYECKUX BEUIECTB Ha
OCHOBAHHWU UX COCTaBa 1
CTPOCHHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peakui, WITIOCTPUPYIOIIHNX
XUMHUYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peakluii u
T€HETUYECKOMN CBSI3HU
OpPraHWYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuerHsble 3aa4u Mo
YpPaBHEHUSIM PEaKIUN C
y4acTHEM OPTaHHYECKUX
BEILIECTB.

4. JTaboparopHas paboTa
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Moayas / Paznen

Ne  Tema Pe3yabTar 00yueHus OueHovHbIe MEpPONIPUATHS OK
«ITomydenue sTunena u
HU3Yy4YEHUE Er0 CBOMCTBY.

4.3 |Oprannueckue O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie |OK 01
BEIIECTBA B IIPUMEHEHHUE OPIraHUUYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJIESATEIIbHOC |BEILEeCTB B OBITOBOM U XUMHUYECKUX PEAKIUN C
TH 4EJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Ipou3BOACTBO U |AEATENBHOCTH YEIOBEKA UX |BEIIECTB, UCIOJIb3YEMbIX I UX
IPUMEHEHNE (UBUKO-XUMUYECKUMU uacHTU()HUKAINH B OBITY H
OpraHUYECKUX CBOMCTBaMHU IPOMBILIUIEHHOCTH.

BEIIECTB B
MPOMBIIUIEHHOCTH

5 |Pa3penS. HccaenoBars paBHoBecue |KontposbHasi padora
Kunernveckue u |M ckopocTh XuMHueckux |«CKOpPOCTb XMMHYeCKOM
TePpMOAMHAMUYEC | peaKkuui pPeaKnny U XUMHYeCKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue Hccnenosars BIUsSHUE 1. JTaboparopHas pabota Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTpaluu BBIOOD: OK 02
MPOTEKaHUsA pearupyomux BemecTs 1 (— «OnpeneneHue 3aBUCUMOCTU
XUMHUYECKHUX TEMIIEPATypbl HA CKOPOCTh [CKOPOCTH PEAKIIUU OT
peakumii XUMHUYECKUX PEaKLIUn KOHLIEHTpAILlMU pearupyroumx

BELIECTBY;

— «OrnpeneneHue 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIIEpaTypPbD».

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUUECKHE 3a/laHus Ha
aHaiu3 aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHUE CKOPOCTHU
XUMHUYECKON PEaKIUu.

5.2 |Tepmomunamudec |MccnemnoBars BIUSHUE 1. 3amaun Ha pacuersl TemoBbix (OK 01
KHe M3MEHEHMs KOHIIeHTpau |3 QexToB xumMuueckux peakiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, pEaKLUU CPEIbl U |1 ONpE/esIeHNE TUIA PeaKuu
MPOTEKAHUS TeMIIepaTypbl Ha cMelleHue |(1o TerioBoMy 3¢ dexry: 3k30-
XUMHUYECKHUX XUMHUYECKOT'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxkuil. 2. IIpakTUKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3a/laHus Ha IPUMEHEHHE
XUMHUYECKUX npuniuna Jle larense pis
peakuuit HAaxO0’KJICHUsI HAIPABJICHUS

CMEIICHUS PABHOBECHS
XMMHYECKON PeaKkIny 1 aHAJIH3
(akTOpOB, BIMUAIONIUX HA
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Moayas / Paznen

Ne  Tema Pesynbrar 00y4yeHus OueHoYHBIC MEPONIPUATHS OK
CMEIEHUE XUMUYECKOTO
paBHOBECHSI.
3. JlJabopaTtopHas pabota
«M3ydyeHune BIUSHUS pa3IMIHbIX
(akTOpOB Ha CMELICHNE
XMMHYECKOI'O PABHOBECHSD.
6 |Pa3zmexn 6. HccnenoBarb nucnepcubie [KonrpoabHas padora nmo teme
JAucnepcHbie CHCTEMBbI «JlucnepcHbIe CUCTEMbI»
CHCTEeMBbI
6.1 |[ducnepcubie Paznuuath uCTHHHBIE 1. 3ajaun Ha NPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOpPBI, KOJIJIOUIHbIE pacTBOpPOB. OK 02
bakTopbl UX pacTBOpHI U 2. IIpakTHKO-OpUEHTHPOBAHHBIE
YCTOWYMBOCTHU rpy0oaucIiepCHbIE CUCTEMBI |pacueTHBIE 3aJaHus Ha
Ha OCHOBE XUMHUYECKOT0 JIMCTIEPCHBIE CUCTEMBI,
AKCIIEPUMEHTA UCIIOJIb3yEMbIE B OBITOBOM U
IPOM3BOJICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusmko- JlaGoparophas paboTa (Ha OK 01
CBOWCTB XUMUYECKHE CBOMCTBA BBIOOD):
JIMCTIEPCHBIX pa3IMyYHbIX BUJOB — IIpuroroBienue pacTBOpOB;
cucTeM JUCIIEPCHBIX CUCTEM — HMccnenoBanue 1ucnepeHbIX
CHUCTEM.
7 |Pa3men 7. HccaenoBaTh CBOHCTBA
KadecTBeHHbIEe |OpraHu4ecKuXx v
peakuuu HEOPraHW4YeCKHUX BellecTB
o0HapyKeHUs € MCII0JIb30BAHUEM
OPraHMYeCKHX H (Ka4YeCTBEHHBIX peakuui
HEOpraHu4ecKux
BeIIeCTB
7.1 |O6HapyxeHue Hccnenosatsb 1. JTaboparopHas paGota (Ha OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKLIUH BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHATUTHUYECKUE PEAKIIUU
AHHOHOB kaTuoHOB [-VI rpymm;
— AHaNUTHYECKHUE PeaKLIuU
AQHUOHOB.
2. [IpakTuyeckue 3aaHus Ha
COCTABJICHUE YPAaBHEHHUU
peakiuii oOHapy>KeHUs
kaTuoHOB [-VI rpynn n
aHMOHOB, B T.4. B MOJICKYJISIPHOM
1 MOHHOH Qopmax.
7.2 |O6HapyxeHue Hccnenosatsb 1. JTaboparopHas pabota (Ha OK 01
OPTraHNYECKHUX Ka4eCTBEHHBIE PEAKIIHHI BBIOOD):
BELIECTB OpraHNYecKux coenuHeHui |— KayecTBeHHBIE peakiiuy Ha
OTJEJIbHBIX OTJEJIbHBIX KJIACCOB OTJEJIbHBIE KJIACChI
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCII0JIb30BaHUEM — KagecTBeHHBIH aHanu3
Ka4eCTBEHHBIX OpPraHMYECKUX COEAMHEHUH I10
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Mopnyas / Pa3nen

Ne  Tema Pe3yabTar 00yueHus OueHovHbIe MEpPONIPUATHS OK
peaxui (yHKIIMOHATIBHBIM TPYTIIIaM.
2. IlpakTyeckue 3a1anus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakiuii oOHapy>KeHUs
OpPraHUYECKUX COCAMHEHUN.
Il |[IpuknagHoii MoayIb
8 |Pa3men 8. OuenuBath nocjeacTeus |3amura Keiica (¢ yueTom
Xumus B ObITY U (OBITOBOM U Oynymiei npogeccuoHaIbHOM
NMPOM3BO/JCTBEHH |IPOM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeJIbHOCTH |1eATeJILHOCTH YeJI0BeKa C
yeJioBeKa MO3UIUIA IKOJIOTHYECKOM
0e30macHOCTH
Xumus B ObiTy 1 |OnenuBats nocieactsuss  |Keiic (c yuetom Oyayei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U pohecCUOHATLHOM OK 02
W NeATeIbHOCTH  |[IPOU3BOJICTBEHHOM JEATETLHOCTH) OK 04
YeJ0BeKa JIeATEIILHOCTH YeloBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULMI 3KOJIOTHYECKOU 1. [loTennenue kaumara u
Oe3omacHOCTH BBICBOOOYK/ICHUE Ta30BBIX
THIPATOB CO JIHA OKEaHa.
2. Bynyuue matepuansl ajis
aBua-, MalINHO- U
IpUOOPOCTPOECHHUS.
3. HoBsle maTepuansl amns
COJIHEUHBIX Oatapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9.1 |Pa3zgen 9.1. HNuaTepnpernpoBarb 3amura y4eOHo-
HccnenoBanue u |XHMHYeCKHeE NMPOLECCHl M [MCCIEI0BATEIBCKOI0 MPOEKTA
XHMHUYECKH I siBJIeHUA B Ouocdepe (c yuerom Oyayueit
aHaJIN3 00beKTOB npogeccnoHaIbHOI
ouochepbl JAesiTeJIbHOCTH)
9.1.1|OcHoBBI Beimonuarte nonseiif mukn | 1. JlaboparopHast pabota OK 01
nabopaTopHOH AKCTIEPUMEHTAIBHOTO «OcHOBBI TabOpaTOPHOMH
MPAKTUKHU B WCCJICTOBAHMSI C MIPAKTUKNY.
Mpo)eCCHOHANIBH  |COOITI0ICHUEM TTPABHIT 2. TumoBsIe pacyeTsl MO

BIX JTAOOPaTOPHSIX

6e3omacHOro odparieHus ¢
BEILIECTBAMH U
1a00paTOPHBIM
000py10BaHHEM

TEMAaTUKE SKCIIEPUMEHTA.

3. 3amauy Ha BLIYHUCIICHUE
CPEIHETO 3HAYCHHUSI
AKCTIEPUMEHTAIIbHBIX TaHHBIX,
MOTPEIIHOCTH.

4. IIpeacraBiieHne pe3yabTaToOB
SKCIEPUMEHTA B Pa3IMUHOMN
dbopme (Tabmuna, rpaduxk,
OTYET, JOKJIAJ, IPE3CHTALUA).
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Mopnyas / Pa3nen
/ Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MePOTIPUSTHS

OK

9.12

XuMHuuyeckui
aHau3 Ipod BOJBI

UccnenoBaTs XUMHYECKUN
cocTaB Ipod BOABI

1. Tect «CBolicTBa U COCTaB
BOJBD).

2. 3amague « XUMUYECKUN
COCTaB BOJIbI, THUIT BOABI
CIoCOOBI €€ MPUMEHEHUsI» (C
HCIOJIb30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPKEHUS KOHIICHTPAIII U
nepecyeT KOHLEHTpalui (¢
UCIIOJIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— OuucTKa BOJBI OT
3arpsi3HCHUN;

— Onpenenenue pH Boabl U ee
KHUCJIOTHOCTH;

— OnpeienieHne KeCTKOCTH
BOJIBI M CIIOCOOBI €€
YCTpaHEHHS.

OK 01
OK 02
OK 07

9.13

XUMHUYEeCKUM
KOHTPOJIb
KadecTBa
MPOAYKTOB
IMTUTaHUS

HccnenoBaTh XUMHUYECKUI
COCTaB NPOAYKTOB MUTAHUA

1. Tect «Oprannueckue u
HEOpraHMYEeCKHe BEIIEeCTBa,
BXOJSIIIME B COCTAB IPOJYKTOB
TMTUTAHUSD).

2. IIpakTHKO-OpUEHTHPOBAHHBIE
3a/1aHMA 10 KYJIMHAPHOMN
TEMaTHUKe.

3. JlJabopaTtopHast pabora (Ha
BBIOOD):

— O0GHapy»xeHue HUTPaToOB B
MPOAYKTaX MUTAHUS;

— UccnenoBanue npoayKToB
MUTAaHUS Ha HAIWYKE YTIIEBOIOB
(MyKa, TBOpOT, MOJIOKO, HOTYpT)
Ha HaJM4Yue YIIeBOOB
(kpaxmaut, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHaym3 nmpood
ITOYBEI

UccnenoBaTts XUMHYECKUN
COCTaB MpOO MOYBHI

1. Tect no Teme «XUMHYECKHI
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX yI0OPECHUID.

2. 3ananue «B3aumocBs3b
COCTaBa TMOYBBI, TUIT TTIOYBHI U €€
Ha3HAUYCHUS.

3. JlJabopaTtopHas pabora (Ha
BBIOOD):

— O6HapyxeHue
HEOPraHUYECKUX IIpUMeECce B

OK 01
OK 02
OK 07
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Moayas / Paznen
/ Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MePOTIPUSTHS

OK

npo0ax TMOYBBHI;

— Onpenenenne pH BoaHoM
BBITSDKKH TTIOYBBI, €€
KHCJIOTHOCTH Y MIETOYHOCTH.

9.15

Hccnenosanue
00BEKTOB
ouocdepsr

UccnenoBate XuMHUUECKUI
cocTaB 00BEKTOB OHMOChEpHI
Ha TIpUMepE MPOTyKTOB
MUTAHUS, BOJbI U TIOYBBI

YueOHO-uCCIeI0BaTeIbCKHI
MPOEKT B 00JIaCTH
HCCICI0BaHUS OOBEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI IIPOEKTOB:
1. UccnenoBanue coctaBa
MUHEPAIBHOMN BOJBI U
PEKOMEHIAINY T10 €€
HCII0JIb30BaHHIO.

2. UccnenoBaunue
pa3pyLIAIOUIErO IEUCTBUA
MIPUPOTHOM BOJIBI HA
CTPOUTENbHBIEC MAaTEPHAIIBI.
3. CocraBiieHUE TTPOEKTA
I[BETHUKA/OTOpoa/cana B
3aBHCHMOCTH OT COCTaBa
IPOAHATIM3UPOBAHHBIX MOYB.
4. CocraBieHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JieHb (HECNI0) B 3aBUCHMOCTH
OT COJIEP>KaHUSI XUMHUECKHUX
MaKpO ¥ MUKPOJJIEMEHTOB B
MPOYKTaX MUTAHUSA.

5. MccnenoBanme KkauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue npod
BOJIOITPOBOJIHOM BOJIbI Ha
NpeaAMET yCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO3SMCTBEHHOU
eI TeIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccaenoBanue u
XMMHYECKHI
aHaJIN3 00bEKTOB
TeXHOC(epsI

HurepnperupoBarhb
XHMHUYECKHE NMPouecchl U
sIBJICHUS B TexHOchepe

Y4eOHo-uccIe10BaTeIbCKH
NMPOEKT (¢ yueToM Oyayuiei
npogeccHoHAIbLHOU
JIesITeJIbHOCTH)
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Moayas / Paznen
/ Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MePOTIPUSTHS

OK

9.21

OCHOBBI
nabopaTopHOM
NPaKTUKU B
npodecCuoHanbH
BIX JTAOOPATOPHSIX

BLITOTHATE TOMHBIN ITUKIT
AKCIIEPUMEHTAILHOTO
HCCIIEA0BAHUS C
cOOJII0ICHUEM ITPaBUII
0e30macHOro OOpaIIeHHs C
BEILIECTBAMH U
1a00paTOPHBIM
000py1I0BaHHEM

1. JlJabopaTopHas pabota
«OcHOBBI TabOPaTOPHOI
MPAKTHKN.

2. Tunossle pacyeTsl 10
TEMaTHKE YKCIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CPEIHEro 3HAaYCHHUS
JKCIIEPUMEHTAILHBIX JAHHBIX,
MIOTPEIIHOCTH.

4. IIpencraBiieHue pe3yIbTaTOB
JKCIIEPUMEHTA B Pa3JIMYHON
(dhopme (Tabauna, rpaduk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).

OK 01

9.2.2

XHUMUYECKUHN
aHajau3 npoo
TEXHUYECKOM
BOJBI

HccnenoBaTh XUMHYESCKHHA
COCTaB P00 TEXHUYECKOM
BOJIBI

1. 3agauun Ha onpeeeHue
METaJJIOB, HEOPTaHUYECKHUX
AQHUOHOB M OPTaHUYECKUX
BCIIIECTB B TEXHUYCCKOM BOJIC
pa3HOIr0 Ha3HAYCHMUS.

2. IlpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUCCKUE 3aaHus Ha
COCTaB BOJBI M CITOCOOEI
BBIPOKCHUSI KOHIICHTPALIMH K
nepecyeT KOHILIEHTpalui (¢
UCIIOJIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. 3amanne « XUMHUYECKUH
COCTaB TEXHUYECKOI BOJEI, THII
BOJIbI M CITOCOOBI €€
MIpUMEHEHUS (C
UCIIOJIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Omnpenenenne XJa0puaoB
METOJIOM TUTPOBAHUS B
TEXHUUYECKOM BOJIE;

— Onpenenenne )KeCTKOCTH
TEXHUYECKOH BOABI METOJOM
TUTPOBAHUS.

OK 01
OK 02
OK 07

9.2.3

XUMHUYECKUN
KOHTPOJIb
KadyecTBa BO3yXa

Uccnenosars conepxanue
YIJIEKUCIIOTO ra3a B BO3AYXeE

1. Tect mo Teme « XUMUIECKUH
cocTaB aTMOC(EepHOTO BO3AyXa
1 BO3/yXa paboyeil 30HbI».

2. [IpakTUKO-OpUEHTUPOBAHHBIE
3a7aHus] Ha XMMUYECKUI aHanu3
cocTaBa BO3/IyXa.

3. JlJabopaTtopHas pabota
«Omnpenenenue coaepxraHus
YTJIEKHUCIIOTO Ta3a B BO3IyXe
MTOMETIIEHUS YKCITpecc-

OK 01
OK 02
OK 07
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Mopnyas / Pa3nen

Ne  Tema Pe3yabTar 00yueHus OueHovHbIe MEpPONIPUATHS OK
METOJIOM.

9.2.4 | XuMuaecKkui HccnenoBath npoOsI 1. [Ipaktuko-opuentupoBanusie (OK 01
aHajau3 npoo MAaTEepHUAJIOB CTPOUTENIBHO- |3aJaHUSI IO XUMUYECKOMY OK 02
MaTepuasoB pecTaBpaluOHHON aHaJIM3y Ipod MaTepuaioB OK 07
CTPOUTEIIBHO- JESTSIIbHOCTH M U3aiiHa  [CTPOUTEIHbHO-PECTaBPAIMOHHON
pecTaBpaluOHHON NEeSTeNIbHOCTH U Ju3aiiHa.
JeATeTLHOCTH 1 2. JIaboparopnas padota (Ha
Jr3aiiHa BBIOOD):

— N3roroBienune kpacok
(mo160p MUTMEHTOB U
CBSI3bIBAIOIIMX BELLECTB);

— HUccnenoBanne cBONMCTB
BSDKYIIIUX BEIIECTB Ha MPUMEPE
THIca.

9.2.5|UccaenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIIE0BATEILCKUN OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00JIaCTH OK 02
TexHOCchepb TeXHOC(epsl Ha IpUMEpe  |UCCleIOBaHUs OOBEKTOB OK 04

TEXHUUYECKOH BOJIBI U TeXHOC(EPBHI. OK 07

MaTepUaAIOB CTPOUTEIIHLHO-
pecTaBpalMOHHON
JIEATENIbHOCTH U JU3aiiHa

Bo3MmoxHBIE TEMBI TPOEKTOB:

1. KonTpoas kauecTBa
TEXHUUYECKOH BOJIbI pa3HBIX
BHUJIOB B COOTBETCTBUU C
Mmeroaukamu 1o I'OCT.

2. Co3nanue 1eKOpaTUBHON
MITYKAaTypKH.

3. IIurMeHTHI B U3JIETNSIX U3
CTEKIa.

4. UccnenoBanue
pa3pyaroiero 1eHCTBUS BOIbI
Ha CTPOUTEIILHBIC MaTEPHAIIBI.
5. OneHKa COCTOSIHHSI BO3/IyXa
paboueii 30HbBI CIIEIUATICTA
(TexHomora, CTpoUTENs  T.11., C
y4eToM 00J1acTu
npodeccroHanbHOM
JeSTETLHOCTH) B COOTBETCTBUH
C HOPMATHBHBIMU
JIOKyMEHTaMHU.
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