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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOM JUCIATLIIMHBI
C00.02 XuMusd

1.1.001acTh NpUMEHeHUs IPOTrPaMMBbI

Pabouas nporpamma yueOnoi pucuuriauabl COO 02 Xumus SBisIeTCs] COCTaBHON YacCThIO
OCHOBHOI1 npodeccroHanbHON 00pa30BaTeIbHON IPOrPaMMbl MOJIUTEXHUUECKOTO KOJIEIKa
®I'bOY BO «MI'TY» B cooTBeTCTBHH C (peepabHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIaPTOM cpeHero npodeccuonansHoro oopaszoBanus (nanee — @PI'OC CIIO) mo
cnenuanbHocty 36.02.01 Berepunapus

1.2. MecTo y4eOHO# AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOi MporpaMMbl

O6meoOpazoBarensHas qucturinHa [1J1.02 «Xumust» sBisieTcst 00s3aTeIbHON YaCThIO
0011100pa30BaTENIHHOTO IMKIA 00pa3oBaTeIbHOM nporpaMmbl B cootBeTcTBUU ¢ DT'OC CITO
1o npogheccuu/cneyuanrvhocmu 36.02.01 Bemepunapus

TpynoeMKoCTh NTUCHUIUIMHBI «XUMUS» HA YIIIYOJIEHHOM YpOBHE cocTaBisgeT 154 yaca, u3
koTopbix 102 yaca — 6a30BbIi MOy b (7 pa3aenoB) U 52 yaca — NPUKIAAHON MOTYIb (2
paszena), BKIFOYAIOIIHA TPaKTUKO-OPHEHTHPOBAHHOE COJIEPYKAHNE, YCHITMBAIOIIEe
MPO(UITBHYO COCTABIISIONIYIO 10 KOHKPETHOH MPOpEeCcCHu MITN CIIEHAITLHOCTH.

[TpuknagHO#t MOTYNIb BKITIOUYAET JiBa pazzaena. Pazaen 8 «Xumus B ObITY U
MIPOU3BOJICTBEHHOH IEATEILHOCTH YEIOBEKAY Peai3yeTcsl U BCeX
npodeccuii/crennaTbHOCTEN Ha MaTepHalie KeMCOB, CBSI3aHHBIX C KOJOTUUECKON
0€30TMacCHOCTBIO U OTIEHKOM TOCIICICTBUM OBITOBON M MTPOU3BOACTBEHHOM JESITEIHLHOCTH, TIO
oTpacisiM Oyayiei mpodeccuoHaTbHOM NeATeTLHOCTH 00 YyJatOIIUXC .

Temartuka pazzaena 9 BappbupyeTcs 0 00BEKTY Oyaymiel mpodecCHoHATBHOM IeATETLHOCTH
CTYZIEHTOB — Orocdepa (KUBbIE OPraHU3MBbl) WK TeXHOC(hepa (TEXHOJIOTUUECKUE OOBEKTHI).

1.3. Heau 1 3a1a4u JMCHUIIMHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHHUS

AUCHUILIUHBI

1.3.1. Lenu u 3a1a4u AUCHMUIIIUHBI

DopMHUPOBAHKE Y CTYAECHTOB XUMHUYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa KaK OCHOBBI PUHATHUS PELICHUN B dKU3HEHHBIX U MPOU3BOICTBEHHBIX CUTYAIUX,
OTBETCTBEHHOT'O TIOBEJICHUS B IIPUPOIHOM cperie.

3amaun JUCIUIUINHBIL:

1) chopMupoBaTh MOHUMAaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX MPOIECCOB U
SIBIICHUN B OKPYKaIOLEH cpefie, IeIOCTHOM HaydHON KapTUHBI MUPa, B3aUMOCBSI3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MIPOBOJUTH PACUETHI 10 XUMUYECKUM (POpMyaM U YpaBHEHUSIM
XMUMHUYECKUX PEaKLUi, IUIIAHUPOBATh U HHTEPIPETUPOBATH PE3YJIbTAThl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKK MPOBEICHHSI XUMUYECKHX IKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUN C
coOroieHreM MpaBuil 6e30MacHOTO OOpAIEHUS C BEIECTBAMU U 1a00PaTOPHBIM
obopynoBaHueMm;

4) pa3BUTh YMEHHUS aHATU3UPOBATH, OLIEHUBATh, IPOBEPATHh HA JOCTOBEPHOCTh U 000011aTh
MH(OPMALIUIO XUMHUYECKOTO XapaKTepa U3 pa3MTUYHbIX HCTOUYHUKOB;

5) chopMupoBaTh yMEHUS MIPOTHO3UPOBATH MOCIEICTBUS CBOCH AEATEILHOCTH U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHUMAHNE 3HAUUMOCTH JOCTHKEHUN XUMHUECKON HAYKU U TEXHOJIOTHIA
JUIS pa3BUTHS COLIMATBLHON U IPOU3BOACTBEHHOH cep.

1.3.2. Ilnanupyemsbie pe3yabTaThl OCBOCHUS 00111€00pa30BaTENbHOMN AUCIIUTIIMHEI B
cootBercTBUU ¢ PI'OC CIIO n Ha ocHOBE PI'OC COO



Koau
HauMeHOBaHHUE
(popmupyembIx

KOMIIeTeHITH i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mme!

I[I/[CIII/I]'[.]'[I/IHlel-[])le2

OK 01. Beibupath
CIOCOOBI PELIeHUS
3amad
npodecCHoHaTBHOM
JESATEIbHOCTH
MPUMEHUTEIBHO K
Pa3IUIHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIUTAHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHHE IICHHOCTH MAacCTEepPCTBA,
TPyI0JII00HE;

- TOTOBHOCTH K aKTI/IBHOI\/'I JCATCIIBHOCTHU TeXHOHOFquCKOﬁ
CIIOCOOHOCTH

n COI_[HaJII)HOfI HAIpaBJICHHOCTH,

WHUIMUPOBATh,  IUIAHUPOBATH W CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO J€STEIbHOCTD;

- HWHTEepeC K pas3nuyHbiM chepaM mpodecCHOHATBHON
NeSITeNIbHOCTH,
OBJagenue Y4eOHbIMU
MO03HABATEJIbHbIMH AeliCTBUSAMU:

a) 0a30BbIe JIOTHYeCKHe TeHCTBUA:

- camocCTOSITeNIbHO (OPMYIMPOBATh M aKTYaJIU3UPOBATH

YHHUBepPCAJbHbIMU

po0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIH NMPU3HAK WM OCHOBAHHS
JUTsl CpaBHEHUS, KiIacCU(UKAIIUU U 0000IICHHS;

- ONpENEATh LEJIU JeATEIbHOCTH, 3a/1aBaTh MapaMeTpsl U
KPUTEPHUH UX JTOCTHKCHUS;
3aKOHOMEPHOCTH U

-  BBIABJIIATH MMpOTUBOPCHUA B

- BJIaACTH CHCTEMOM XHMMHYCCKHX 3H&HI/II>1, KOTOpass BKIIIOYACT:

OCHOBOTIOJIATAIONIUE TMOHATUA  (XUMHYECKHI

JJIEKTPOHHAsT 000J0YKa aTtoma, S-, p-, d-dJIEKTPOHHBIE OpPOUTAIH

DJIEMEHT, aTOM,
aTOMOB, WOH, MOJIEKYJia, BaJCHTHOCTH, JJICKTPOOTPHUIIATSIHLHOCTD,
CTCTICHh OKHCJICHHS, XMMHYECKas CBsI3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YIIIEPOTHBIA CKeNeT, (PYHKIMOHAIBHAS TPYIIIA,
paauKal, M30Mepusi, U30MEpbl, TOMOJIOTUYECKUI pPsA, TOMOJOTH,
YIIEBOJOPOIbl, KHUCIOPOA- U  a30TCOoAepXkallie COEIUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIC BeIIecTBa (YIJIEBOMABI, JKHPBI, OCIKH),
MOHOMEp, TOJHMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHbBIE
COeIMHEeHUS,
peakiuii

SHAO0TEPMHUUECKUE,
AJIEKTPOJIUTHI, HEANEKTPOIUTHI, NEKTPOJIUTHYECKAs JAUCCOLUAINS,

OKHUCIINTCJIb, BOCCTAHOBUTCIIb, CKOPOCTbH XUMHYECKOH pe€aKuuu,

KpuctalliIndeCckasd peuI€TKa, THIBI XHUMHUYCCKHUX

(OKI/ICHI/ITCHBHO -BOCCTaAHOBUTCIJIbHBIC, 9K30- u

peaknuuy  HMOHHOro  OOMEHa),  pacTBOp,

XUMHUYECKOE PABHOBECHE), TCOPHH U 3aKOHBI (TCOPHUS XMMHUYECKOTO
CTpoeHusi opranudyeckux BemectB A.M. byrtnepoBa, Teopus
AJICKTPOJIMTUYECKOW JTUCCOIMAIy, Tepuoaudeckuid 3axkoH J[.M.
3aKOH COXpaHEHUs Macchl),

MeH):[eneeBa, 3aKOHOMCPHOCTH,

1 Yka3biBaloTCA IMYHOCTHbIE U MeTanpeameTHble pe3ynbTaTtbl 3 PFOC COO (B nocneaHen peaakumm ot 12.08.2022) B otrnaronsHoli dopme, popmupyembie
obueobpasoBaTenbHOM AUCLUMNINHOM
2 OncupmnanHapHble (NpeameTHbIe) pe3ynbTaTbl YKa3blBaOTCA B COOTBETCTBUM C METOAMKOW NPenoaaBaHna AUCLMNINHbI




paccMaTpruBaACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHBbBI B JACATCIBHOCTH, OLCHUBATH

COOTBETCTBUE PE3YJbTATOB IEJISIM, OLIEHUBATh PHUCKHU
MOCJICACTBUM ACATCILHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHHE TP pEHICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a3oBbI€e HCCIEN0BATENbCKUE € CTBUS:

- BJIaAeTh HaBBIKAMH Y4e€OHO-HCCIIEAOBATEILCKOM U

HpOGKTHOﬁ ACATCIBHOCTH, HaBBbIKaAMH paspeuiCHus
npooseM;
- BBISABJISATH

IMPUYUHHO-CJICACTBCHHLIC CBA3U n

aKTyaJlu3upoBaTh  3ajady,
pelIeHHs, HaXOAWTh AapryMEeHTbl Uil J0Ka3aTelbCTBa
CBOMX YTBEP)KICHHM, 3aJaBaTh IMapamMeTpbl U KPUTEpUU
pelIeHus;

- aHAJIM3MPOBATh IMOJYYEHHBIE B XOJE pELICHHs 3aJauu
pe3yNnbTaThl, KPUTUYECKH OLIEHUBATh MX JOCTOBEPHOCTD,

IIPOTHO3UPOBATh UBMCHCHHUE B HOBBIX YCIIOBUAX,

BbBI/IBUT'ATb  THUIIOTE3Y €€

- yMETh TIEPCHOCUTh 3HAHUSA B IIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH JKU3HEACATEIILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX
obnacreii;

- BBIJBUTaTh HOBBIC HJCH, IIpeiaraTh OPUTHHAIbHBIC
MOAXO/IbI U PEIICHUS;

- CIIOCOOHOCTh UX UCITOJIb30BaHUS B IIO3HABATEILHOU U
COIMANILHOM MPaKTHKE

CUMBOJIMYECKUM SI3BIK XUMHUH, (AKTOJIOTHYECKUE CBEIECHUS O
CBOWCTBAX, COCTaBe, IMOJYYCHHMH W OE30MMacCHOM HCIOJIb30BAaHUU
BOXHEHIIINX HEOPraHMYECKUX M OPraHWYECKUX BEUIECTB B OBITY U
MPaKTUYECKON JIEATEILHOCTH YETIOBEKA;

- yYMETh BBIBJISITH XapaKTepHbIE TMPU3HAKK U B3aUMOCBS3b
W3YYCHHBIX TOHSTUN, MPUMEHSITh COOTBETCTBYIOIINE TIOHATHS TIPU
OTIMCAaHUU CTPOCHMSI U CBOMCTB HEOPTAaHUYECKUX M OPraHUYECKUX
BEIIIECTB U UX IMPEBPAIICHHI; BBISBISATh B3aUMOCBSI3h XUMUYECKUX

3HaAHUU c JIpyrux

IIOHATUAMHA u MMpEaACTaBJICHUAMU
€CTCCTBCHHOHAYYHBIX IPECAMETOB,

- YMCTb HCIOJIB30BATh HAMMCHOBAHUA XUMHUUYCCKUX COG)II/IHGHI/II\/'I
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOW M MPHUKIAJIHOW XHUMUU U
TpPUBHUAJIbHbIC HAa3BaHUS BAXHEHIINX BEIIECTB (3TUJICH, AllETUJICH,
ruuepul, ¢eHon, QopManblIerusl, YKCyCHas KHCIOTa, TIUIHH,
yrapHblii Tra3, YIJIEKUCIbIA Tra3, aMMHaK, TralieHas W3BECTb,
HerameHasi H3BECTb, IMHTbEBas coJda U JPYTHUX),
dbopMynbl HEOPTraHUYECKHX U OPraHUYEeCKHX BEIECTB, YpaBHEHHS

XUMHUYCCKUX peaKuHﬁ, OOBACHATH HX CMBICII; IIOATBEPKIAATH

COCTaBJIATH

XapaKTepHbIe XUMUYECKHE CBOMCTBA BEIIESCTB COOTBETCTBYIOIIIHMMHM
AKCIICPUMEHTAMU U 3aIUCAMH YPAaBHCHHI XUMUYCCKUX PEAKIIHIA;

- YMETh YCTaHABIIUBATh MIPUHA/IICKHOCTD U3Yy4YCHHBIX
HCOPraHMYECKUX M OPraHUYeCKHX BEIISCTB K OINpeAeICHHBIM
KjaccaM M TpyIIaM COCIUHCHHUH, XapaKTeph30BaTh MX COCTaB U
BaXHEHIIIME CBOWMCTBA; OMPEAENATh BUABl XUMHUYECKUX CBS3EH
(koBayIeHTHAas, BOJOPOJIHAS),
KPUCTAITHYECKUX KIIaCCHU(PHUIIPOBATH

HOHHAas,
peIIeToK

MeTaJlJInuecKas, THIIBI
BEIICCTB;
XUMUYECKUE PEaKLUH;

- chopmupoBaTh MpeACTaBICHUS: O MaTePHATLHOM EHHCTBE MHUPA,

3aKOHOMCPHOCTAX U NTO3HABACMOCTU SIBIICHUI npupoanl; 0 MECTC U




3HAUEHUU XUMHUU B CHCTEME CCTCCTBEHHBIX HAyK M €€ pPOJH B
o0ecrieyeHnH YCTOWYHMBOTO DPa3BUTHS YEJIOBEYECTBA: B PEIICHUHU
npoOieM  JKOJIOTMYECKOM,  SHEPreTMYecKoM U NUIIEBOU
0C30MacCHOCTH, B Pa3BUTHH MEAWIMHBI, CO3JaHUHM  HOBBIX
MaTepHUajIoB, HOBBIX HCTOYHHKOB DJHEPrud, B 00CCICUCHHUH
pallMOHAIFHOTO  MPHUPOJOINONB30BaHUA, B (OPMHUPOBAHHUU
MHUpPOBO33pEHUSI M OOmeH KyIbTyphl UEIIOBEKa, a TaKxkKe
9KOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJIHON Cperie;

- BIIAJICTh CUCTEMOW XUMHUYECKHX 3HAHHWH, KOTOpas BKIJIOYAET:
OCHOBOIIOJIATAIONIHE TIOHATHS (JIOTIOTHUTENFHO K CUCTEME TIOHSATHIMA
0a30BOTO YpOBHS) - U30TOMBI, OCHOBHOE | BO30YXKIEHHOE
COCTOSIHUE aToMa, THOpUIu3alus aTOMHBIX OpOuTalel, XuMH4YecKas
ces3b ("O " wm ", kpaTHBIE CBS3M), MOJISIpHAs KOHIIEHTpAIHs,
CTPYKTypHasi opMyiia, u3oMepusi (CTpyKTypHasi, reoMeTpudecKas
(uMc-TpaHc-u3oMepHsi), TUIBl XUMHUYECKHX peakiuuil (romMo- Hu
reTeporeHHbIe, OOpaTUMBbIC U HEOOpATUMBIE), PACTBOPHI (MCTUHHBIE,
JUCTIEPCHBIE CUCTEMBI ), KPUCTAIOTUAPATHI, CTENIEHb JTUCCOLIUAIUH,
JNEKTPONIN3, KPEKUHI, PHUGOPMUHT); TEOPUHM U  3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33pEHUECKHUE 3HAHUS, JIS)KAIME B OCHOBE
NOHUMAaHMSI TPUYUHHOCTU M CHUCTEMHOCTH XUMHUYECKHUX SIBICHUIA,
COBPEMEHHBIE MPEJICTABICHUS O CTPOSHHH BEIIECTBA HA aTOMHOM,
MOJIEKYJIIPHOM M HAJIMOJIEKYJIIPHOM YPOBHSX; MpPEICTaBICHUS O
MEXaHW3MaX XUMHUYECKHX pEaKIHi, TepMOIUHAMUYECKHX H
KUHETUYECKMX 3aKOHOMEPHOCTSIX HX MPOTEKaHHUs, 0 XUMHUYECKOM
pPaBHOBECHH, AUCIIEPCHBIX CUCTEMaX, (PAKTOJIOTHYECKHE CBEACHUS O
CBOMCTBaX, COCTaBe, IMOJYY€HHH U OE30MacCHOM HCIIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX M OPraHMYECKUX BEIUIECTB B OBITY U
MPAKTUYECKOW  NIEATENBHOCTH  4YeNOBEKa; OOIMMX  Hay4dHBIX




NPUHIMIIAX ~ XUMHUYECKOTrO0  MPOM3BOJCTBA  (Ha  mpumepe
IIPOM3BOJICTBA CEPHOI KHUCIOTHI, aMMHUaKa, METaHOJIa, TepepabOTKH
HeTH);

- yMETh TPOBOJUTH PACUYETHI MO XUMHUYCCKHUM (dopMyaaM U
YPaBHEHUSM XUMHYECKUX PEAKIMHA C UCIOJIb30BAHUEM (DU3HUECKUX
BeMMYUH (Maccel, oOBeMa Ta30B, KOJMYECTBA BEIECTBA),
XapaKTepU3YIOINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: pacyeThl
10 HAXO0XICHUIO XUMUYIECKOH (hOPMYITBI BEIIECTBA; PACYETHI MACCHI
(oObeMa, KonM4YecTBa BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIH OJHO W3
UCXOJIHBIX BEIIECTB [aHO B BHUJE pacTBOpa C ONPEACTICHHOM
MacCOBOM JIOJIEH pPAacTBOPEHHOTO BEIIECTBA WJIM JIaHO B HM30BITKE
(MMeeT mpUMecH); pacueThl MaCcCOBOM MJIM 0OBbEMHOM JOJIU BBIXOJA
MPOJYKTa pPEaKlUH;,; pacueThl TeruioBoro J3¢deKra peakiui,
00BEMHBIX OTHOILIEHUH ra30B;

- yYMETb BBISBIATH XapakTepHble TMPU3HAKM U B3aUMOCBS3b
W3YYEHHBIX MOHSTUN, MPUMEHATh COOTBETCTBYIOIINE MOHATUS TPU
OTIMCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX U OPraHUYECKHX
BELIECTB U WX MPEBPAIICHUI; BBIABIATH B3AaUMOCBSI3b XUMHUYECKHX
3HAHUU C MOHATUSMU U MPEACTABICHUAMH APYrUX MPEIMETOB IS
0ojee OCO3HAHHOTO TMOHMMAHHUS M OOBSICHEHHS CYIIHOCTH
MaTepUaJbHOTO €IWHCTBA MHpPA; HCIOJIB30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUS ISl OOBSICHEHHSI M IPOTHO3UPOBAHUS SIBJICHHIA,
HUMEIOILIUX eCTECTBEHHOHAYYHYIO PUPOIY;

- YMETh HCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKHX COEAMHEHHM
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKOW M MPUKIATHON XUMHUU U
TPUBUAIbHbIE HA3BaHUS BEIIECTB, OTHOCSIIMXCS K H3yYCHHBIM
KJlaccaM  OpPraHWYeCKUX W HEOPraHMYeCKUX  COCJAMHEHUH;
UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JUIsI COCTaBIICHUSI (POpMYT
HEOPraHMYECKUX  BEIIECTB, MOJEKYISIPHBIX U  CTPYKTYpPHBIX




(pa3BepHYTHIX, COKPALLEHHBIX U CKEJIETHHIX) (GOPMYJI OpraHUYECKUX
BEUIECTB; COCTAaBJISITh ypPaBHEHUS XUMHUYECKUX pEakUMi u
pacKpblBaThb MX CYIIHOCTh: OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuil MOCpelCTBOM COCTABJIEHUS 3JEKTPOHHOro OajaHca 3TUX
peakiuii; peakuuii HMOHHOTO OOMEHa IIyTeM COCTAaBJIEHHUS WX
MOJIHBIX M COKpPAILEHHBIX MOHHBIX YpaBHEHUI; peakiuil rTuapoIn3a,
peakuuii KOMIIJIEKCOOOpa30BaHUs (Ha npuMepe
TUAPOKCOKOMILJIEKCOB ~ I[MHKA W QJIIOMHUHHS); TOATBEPKAATH
XapaKTepHble XUMUYECKHE CBONCTBA BEIECTB COOTBETCTBYIOLIUMU
AKCTIEPUMEHTAMH U 3aMUCSIMH YPAaBHEHUN XUMUYECKUX PEaAKITHii;

- yMeTh KJIacCU(QUIMPOBATh HEOPraHUYECKWE M OpraHUYecKue
BEUIECTBA M XUMHUYECKHE peaklUu, CaMOCTOSITEIbHO BBIOMpPAThH
OCHOBAaHUS M KPUTEPUH JUId  KilacCU(PUKALMM  U3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAaB MU Ba)KHEHIINE
CBOWCTBA BEIECTB, MPUHAJICKAIMX K ONPEAEICHHBIM KjaccaM M
IpynmaM COEJUHEHHH (IIPOCThIe BEUIECTBA, OKCUAbBI, THIPOKCUIIBL,
COJIM; YIJEBOAOPOJBI, TMPOCTbie APUPHI, CHOUPTHL, (HEHOJIBI,
albJIeTU/Ibl, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXHBIE 3(UPBL,
JKUPBI, YIJIEBOJAbI, AMHHbBI, AMHUHOKHUCIOTBHI, OCJIKH); MPUMEHSIThH
3HaHUS O COCTaBE M CBOMCTBAX BELIECTB JUISl SKCHEPUMEHTAIbHOU
MPOBEPKU THUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHMS
XUMUYECKUX PEaKUUid M MPOTHO3ZUPOBAHUS BO3MOKHOCTEM HX
OCYUIIECTBJICHUS;

- yYMEThb MOATBEPXKJAaThb Ha KOHKPETHBIX NPUMEPAX XapaKTep
3aBUCUMOCTHU peaKuMOHHON CIIOCOOHOCTH OpraHu4YeCKHUX
COEIMHEHUN OT KpaTHOCTU M Tuma KoBaleHTHOU cBsizu (T " u ""),
B3aMMHOTO BIIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX; a TAKKe
OT 0COOCHHOCTEH peanu3alny Pa3IuYHbIX MEXaHU3MOB IPOTEKAHUS
peaKkuui;
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- yYMETh XapaKTepH30BaTh OJIIEKTPOHHOE CTPOCHHWE aToMOB (B
OCHOBHOM M BO30YXIICHHOM COCTOSIHMM) W HOHOB XUMHUYECKHX
anemeHToB 1 - 4 mnepuonoB Ilepmoamueckoit cucremsr JI.U.
MenzeneeBa U WX BAJICHTHBIC BO3MOXKHOCTH, UCIOJB3YS TOHSTHS
"s", "p", "d-amekTpoHHBbIE" OpOUTANHM, IHEPreTUYECKUE YPOBHH,
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHYECKHX

JJIEMEHTOB U 00pa3yeMblX UMHU COEIMHEHUH IO TMepuojaM H
rpymnmam;

OK 02. Mcnosib30oBaTh
COBPEMEHHEIE
CpeJICTBA TIOHCKa,
aHayu3a u
UHTEpPIpETAINH
nHpopManuu u
nH(pOpMaLMOHHbBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a71a4
npodeccruoHaIbHON
JeSITeNbHOCTH

B o0JiacTH HIEHHOCTH HAYYHOI'O NO3HAHMS:
- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOMN

MpPaKTUKKA,  OCHOBaHHOIO  HA  JHAIOTe  KYJBTYp,
CHOCOOCTBYIOLIETO  OCO3HAHMIO  CBOErO0  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHHE S3BIKOBOM W  YMUTATENbCKOU

KYJIBTYPbI KaK CPCACTBA B3aHMO,I[eI>'ICTBI/I${ MCXKIY JHOAbMHA
" IIO3HAHUA MHUpa,

- OCO3HaHWE LEHHOCTM  HAy4YHOH  JesITEIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATh HIPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JAEATENbHOCTh HHAWBUIYAJIbHO U B
Ipymnme;

Osaanenue YHHBEpCaJIbHbIMH Y4eOHBIMU

MO03HABATEJILHBIMM JefiCTBUSIMU:
B) padorta ¢ nHpopManmeii:

- BJaJAC€Tb HAaBbIKAMU IIOJIYYCHHA I/IH(l)OpMaI_II/II/I n3
HCTOYHHUKOB Ppa3HbIX THUIIOB, CaMOCTOATECIbHO
OCYIICCTBJIATL IMOUCK, aHaJIU3, CHCTCMATHU3alUuI0 H

MHTEPIPETAMI0O UHPOPMALIUN PA3TUYHBIX BUJIOB U (OpPM

- YMCTh IIJIAHUPOBATb W BBINIOJJIHATH XAMHYECKIH SKCIICPUMECHT

(mpeBpallleHUss  OPraHUYECKUX  BEUIECTB IPH  HarpeBaHUH,
MOJIyY€HUE OTHJIEHA M HU3Y4YE€HHE €ero CBOMCTB, KayeCTBEHHbIE
peakuuu Ha  aJbJeruibl, KpaxMall, YKCYCHYK  KHUCJOTY;

JeHaTypanusi OeJIKOB MPU HArpeBaHWU, IIBETHBIC PEAKIIUHU OEITKOB;
MIPOBOJIUTh PEAKIIMM MOHHOTO OOMEHA, OMPEACNATh CPeAy BOIHBIX
pPacTBOPOB, KAaueCTBEHHBIC pEaKIMM Ha Cyibdar-, KapOoHAT- H
XJIOPU-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh SKCIIEPUMEHTAIbHbBIC
3amaun o temam "Metamibl" 1 "HeMeramisl'") B COOTBETCTBHU C
MpaBUJIaMU TEXHUKH O€30MaCHOCTH IIPHU OOpaIeHUH C BEIIeCTBAMH
U J1a0opaTOpHBIM O0OPYIOBAaHHEM; MPEACTABIATh PE3YIbTATHI
JKCIIepUMeHTa B (popme ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid U (GopMynupoBaTh BHIBOJbI Ha OCHOBE

XUMHYECKOTO 3aIucH
9TUX PE3yNIbTATOB;

- YMETh aHAIM3UPOBATh XUMHYECKYIO MH()OPMAIHMIO, MMOTYIaeMyI0
U3 pasHbIX HMCTOYHUKOB (CpPEICTB MaccoBOil MH(opMmammu, cerh
WuTtepHer u npyrue);

- BIIQJICTh OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUs BEIIECTB U
XAMUYECKHX SIBICHUH (HaONIOAEeHUe, W3MEPEHUE, SKCICPUMEHT,
MOJICTHPOBAHHKE);
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NIPEACTABIICHUS;

- CcO3/aBaTh TEKCTbl B PA3IMYHBIX (opMarax C Yy4eTOM
Ha3zHa4YeHUs UHPOPMALIMHU U LIEJIEBON ayAUTOPUH, BEIOUpAs
ONTUMAIIbHYIO (POPMY MIPEACTABICHUS U BU3YaITH3AIINN;

- OLICHUBATh JJOCTOBEPHOCTb, JIESTUTUMHOCTh UH(OPMALINH,
€€ COOTBETCTBHE IIPABOBBIM H MOPAIBHO-ITHYECKUM

HOPMaM;
- HCHONb30BaThb  CpPEeACTBA  HMH(OPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJIOT Uil B pelieHnu

KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX nu OpFaHI/ISaI_[I/IOHHI)IX
3a/1a4 ¢ coOroIeHneM TPeOOBaHMI SPrOHOMUKH, TEXHUKU
0€30MMacCHOCTH, TUTHEHBI, PeCypcOoCOepeKeHNs, MPaBOBBIX
u ITUYECKHUX
0€e30MacHOCTH;

HODM, HOpM  HMH(OPMAITMOHHOM
- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI

uHpopmanuu, THPOPMAITHOHHOM 0€30MaCHOCTH JINYHOCTH

- yMEThb MPOBOJUTH pPACUEThl MO XUMHYECKUM QopMmylnaMm U
YPaBHEHUSM XUMHUYECKUX PEAKIMH C UCIIOJIb30BAaHHEM (DU3UUYECKUX
KOJIMYECTBEHHOU

BEJIMYUH, XapaKTEPU3YIOLIUX

MAacCCBI,

BCIcCTBa C

CTOPOHBI: o0bemMa (HOpMalbHBIE YCIIOBHUSI) Tas30B,

KOJIMYECTBA BEIIECTBA; HCIOJB30BAaTh CHUCTEMHBIC XUMHUYCCKHE
3HAHWS I TPUHATHS PEIICHHH B KOHKPETHBIX JKU3HCHHBIX
CUTYaITUX, CBSI3aHHBIX C BEIIECTBAMH M UX IIPUMEHCHHUEM;

- YMETh CaMOCTOSITeJILHO TUIAHHPOBATh W MPOBOJUTH XHUMHUYECKUN
IKCIIEPUMEHT (ITOJTyYeHUE U M3y9YCHHE CBOWCTB HEOPTaHUYECCKHX U
OpPraHWYECKHUX BEIIECTB, KAa4YeCTBEHHBIC PEAKIIMH YIJICBOJIOPOIOB
Pa3IUYHBIX KJIACCOB M  KHUCIIOPOJCOJCPKAIIUX OPTaHWYSCKUX
BEIIIECTB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33724 M0 Paclo3HaBAHUIO
HEOPraHWYeCKUX ¥ OPraHUYEeCKUX BEIIECTB) C COONIOJACHHEM
npaBui 0e30MacHOro OOpaIleHusl C BEIIeCTBAaMU M JIa0OPaTOPHBIM
000pyI0BaHUEM, dhopmynupoBaTh 1en HCCIIe0BaHUs,
NPEOCTAaBIATh B Pa3IU4HON (opMe pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATH M OLIEHUBATh X JOCTOBEPHOCTD;

- YMEThb OCYLIECTBIISITH IIEJICHANIPABICHHBIA IMOUCK XUMHYECKON
uHbOpMAallMM B pa3IMYHBIX MCTOYHMKAX (Hay4yHas H YydeOHO-
Hay4yHas JMTepaTrypa, CpeACTBa MacCOBOW HMH(pOpMAIUH, CETh
WuTepHer u Apyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMaIInIo, TepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU
C TIOCTaBJICHHOW y4eOHOM 3a1aueii;

- BIAAETh CHCTEMON 3HAHUH O METOJaX HAYYHOTO TO3HAHUS
SBIIGHUW TIPUPOJIBI, HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax H
YMEHHUSIMH TPUMEHSATh OTH 3HAHUA TPH OSKCIEPUMEHTAIHLHOM
UCCJIETOBAaHUM BEUIECTB U M OOBSACHEHUS XUMHUYECKHX SIBICHUIA,
UMEIOIIUX MECTO B MIPUPOJIE IPAKTHUECKOMN AEITETbHOCTH YEIOBEKa

1 B IOBCEIHEBHOM KHU3HH,
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OK 04. DddexrrBHO
B3aUMOJICHCTBOBATh U
paboTaTh B
KOJIJICKTHBE U
KOMaHjie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAaMOCTOSITEIbHOCTH H
CaMOOIIPEIECIICHUIO;

-OBJIQJICHUE  HABBIKAMH  y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OBJlaileHUe YHHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU
AeCTBUAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD:

- IOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOWN U
WHIUBUIYaIbHOU pabOTBHI;

COBMECTHOM

- IIpUHHUMATh Oen

OpraHM30BbIBATh WM KOOPAWHHUPOBATH JIEHCTBHS IO €€

JIeATEIIbHOCTH,

JOCTH>KEHHMIO: COCTAaBJIATh IUIAH JEHCTBHM, pacHpeneisTh
poJiM ¢ Y4eTOM MHEHUH YYacCTHHKOB
pe3yabTaThl COBMECTHON PabOTHI;

- KOOpDAMHUPOBaTb M BBINOJHATh pabOTy B YCIOBHSIX
peanbHOro,  BUPTYAIBHOTO U KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYILECTBJIATH MO3UTUBHOE CTPATETHYECKOE TIOBEICHHE B

00CyX1aTh

pa3IMYHBIX ~ CUTYyallUsiX, TMPOSBJISTH TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITMATHBHBIM

OsBjaaaenue YHHBEPCAJIbHBIMU peryasiTUBHbIMH
JelCTBUSIMH:

I') IPUHATHE ce0s1 ¥ APYTUX JIOJeH:

- NPUHUMATh MOTHMBBI M apryMEHThl IPYrUX JIIOAEH Mpu
aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- TpU3HABATh CBOE MpaBO M MPaBO JPYrux JOJEH Ha
OIIINOKU,

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUU
JPYroro 4eioBeKa;

- YMCThb IIJIAHUPOBATbL W BBIIIOJJIHATH XAMHYCCKIH SKCIICPUMCHT

(mpeBpallleHHUsT  OPraHUYECKUX  BELIECTB IPU  HarpeBaHWUH,
IIOJIy4eHHE OTWICHA M HW3Yy4YEHUE €ro CBOMCTB, Kad4eCTBEHHBIE
peakuuu Ha  albIeruipl, KpaxMal, YKCYCHYKO  KHUCIOTY;

JeHaTypanusi OeJIKOB MPU HArpeBaHWU, IIBETHBIC PEaKIUU OEJKOB;
MPOBOJIUTh PEAKIIMM MOHHOTO OOMEHa, OMPEACNATh CPeAay BOIHBIX
pacTBOpOB, KAayeCTBEHHBbIE pEaKkIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHWUS; PEIIaTh IKCIIEPUMEHTAIbHBIC
3amaun 1o temam "Metamiel" u "Hemeramnsl") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH O€30MMaCHOCTH TIPHU OOpaIeHNH C BEIIeCTBAMH
U 7a00paTOpPHBIM OO0OPYIOBAHHWEM; TIPEACTABISATh PE3YIbTATHI
dhopme
COOTBETCTBYIOIIUX peakuuid U (GopMynupoBaTh BBIBOJBI Ha OCHOBE
3THX PE3yIbTAaTOB;

-yMEeTh CaMOCTOSITENIHO IJIAHUPOBATh U MPOBOAUTH XUMHMUYECKUN

XUMHUYECKOTO  JKCIIEPUMEHTA B 3alUCH  YpaBHEHUU

9KCIIEPUMEHT (MIOJIyY€HUE U HU3yYCHHE CBOMCTB HEOPraHUYECKHX U
OpPraHUYECKHUX BEIECTB, KAaUYeCTBEHHBbIC PEAKIMH YIJIEBOJIOPOIOB
pa3IMuYHBIX KJIACCOB U  KHUCIOPOJACOAEPKAIIMX OPraHUuYeCKHX
BEIIECTB, PEIICHUE SKCIIEPHUMEHTAIBHBIX 3a7a4u M0 Paclo3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOJCHUEM
npaBmil 6e30MacHOro oOpalleHus C BELECTBAMHU U J1a0OPaTOPHBIM
00opy/oBaHuEM, dbopMynupoBaTh LeH
IPEIOCTAaBIATh B Pa3IU4HON (hopMe pe3ylnbTaThl SKCIEPUMEHTA,

HUCCIICAOBAaHUA,

AHAJIM3UPOBATb U OLUCHUBATD UX JOCTOBCPHOCTD,
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OK 07.
CopeiicTBoBaTh
COXpaHEHHIO
OKpY’Karollel Cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MCHCHHUH KIIUMATa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

B 00J1acTH 3K0JI0rHYeCKOro BOCIIUTAHUSA :

- copMHUPOBAHHOCTh  SKOJIOTUYECKOM

KYyJIBTYDBI,

IIOHUMAaHHuEC BIIMAHUA COIIMaJIBHO-3KOHOMHNYECCKHNX

MPOLECCOB HAa COCTOSIHUE NPUPOJHOW M COLUAIBHOMN

cpensl, OCO3HaHue rJ100aJIbHOTO Xapakrepa
9KOJIOTMUECKUX MPoOIIeM;

- IUIAaHMUPOBAHWUE M  OCYHIECTBJIEHUE JICWCTBUM B
OKpYXarollleld cpele Ha OCHOBE 3HAHUA  Leled
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

AKTUBHOE HENPUATHE JACHCTBHI, NPUHOCAIIUX Bpen
OKpYKarollen cpene;

- yMEHHE MIPOTHO3UPOBATh HeOIaronpusITHIC
JKOJIOTUYECKHE MOCJIEICTBHS MpEANPUHAMAEMBIX

JEUCTBUM, IPEOTBPALIATh UX;

- pacmdpeHue OmbITa JACSATEIBHOCTH OSKOJOTHYECKON
HaIpaBJICHHOCTH;

- OBJIaJICHHE HABBIKAMH Y4€OHO-HUCCIIEI0BATEHCKOM,
MMPOEKTHOM M COLIMAJILHOM JCSTEIHHOCTH;

- copMupoBaTh TMPEACTABICHUSA: O XUMHYECKOM COCTaBJISIOIICH
GCTCCTBGHHOHay‘{HOfI KapTuHbl MHpa, POJIM XHMMHU B IIO3HAHUH
SBIICHUA TPUPOABI, B (OPMHPOBAHUU MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €¢ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOJUMOU IS
pelIeHNs] MPaKTUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3/I0POBbIO U IIPUPOJHOM CPEIE;

- yMeTb coOJ0JaTh MpaBUiIa HKOJOTHYECKH 1IEJIeCO00pa3HOTO
IIOBCJACHUS B 6I>ITy n pr210BOI>i ACATCIIBHOCTH B LEIAX COXPAHCHUA
CBOETO 3JI0POBbSI U OKPYXKArOLEH NPUPOJHOW CpEIbl; YYUTHIBATH
OITIACHOCTH BOS)IGf/iCTBI/IfI Ha JXHBBIC OPraHU3Mbl OIIPCACICHHBIX
BC€IIECTB, IIOHMWMAasA CMBICII IIOKa3aTClA npeglem)Hoﬁ )IOHyCTI/IMOI‘/II

KOHIICHTpALUH;

- YMETh MPOTHO3UPOBATH, AHAIIM3UPOBATH U OLICHWBATH C TO3HITUI
3KOJIOTMYECKOM  O0€30IacHOCTH  IIOCIHEACTBUS  OBITOBOM U
MPOU3BOJACTBEHHOM  JCSATEILHOCTH  YEJOBEKAa, CBSI3aHHOM C

nepepabOTKON BEIISCTB; MCIIOJIb30BAaTh TMOJYyYCHHBIC 3HAHUS IS
MPUHATHS TPAMOTHBIX PEHICHUH MPOOJIeM B CUTYAIUsX, CB3aHHBIX
C XUMHEH;

- YMETh OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MBbI
ONIPE/ICTICHHBIX BEIIECTB, TIOHUMAs CMBICI IMOKa3aTeNsl peaeaIbHON
JOMYCTUMOW KOHIEHTpALlMU, W MOSICHATh HA IMPHUMEpax CIOCOOBI
YMEHbILIEHUSI U MPEAOTBPAIEHUS MX BPETHOTO BO3JCHCTBUS Ha
OpraHu3M 4YeJloBeKa.

1.4. Kotn4yecTBO 4acoB Ha 0CBOCHHE NIPOrPaMMbl IPO(ecCHOHATIBLHOI0 MOLYJISA:
- MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaromerocs — 154 gaca, B TOM uuce:

- 00s3aTeNbHOM ayTUTOPHOM yueOHOM Harpy3ku oOyyaromierocs — 118 gacos;

- caMOCTOSTENbHOM paboThl 0Oyuaromerocs — 16 4acos;

- IpoMeKyTo4Has arrectanus — 20 gacos.
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2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIBHOM JUCIUILINHBI

«XHUMMUS»

O0beM IMCHUNJIMHBI M BUABI Y4e0HOI padoThI

Bua yueoHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 154
B T.4.

OcHOBHOe coep:KaHue 102
B T. ..

TEOpETHYECKOE 00yueHue 28
MIPAKTHUYECKHE 3aHATHS 30
WHIUBUIYATbHBIE TIPOCKTHI 16
nabopaTOpHBIC 3aAHITHUS 28
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaAHME (COAEPKAHUE 3
NMPUKJIATHOTO MOYJIf)

B T. 4.

TEOpPETHYECKOE 00yUeHHe 8
MPAKTUYECKUE 3aHATHUS 12
1ab0paTOPHBIC 3aHIATHUS 12
IIpomexxyTouHast arrecTanus (3K3aMeH) 20
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2.2. TeMaTu4eCKHH IJIaH U coaecpikaHue TUCHUNIIJIUHDbI

HaumeHoBaHue Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(eccHOHAILHO-OPHEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB U TeM JadopaTopHbie M NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb 4acoB KOMIIeTEeHI[UH
1 2 3 4
OcHoBHOe coep:KaHue 102
Paszgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 8
Tema 1.1. OcHoOBHOE coep:KaHue 6 OK 01
Crpoenue Teoperuyeckoe o0yueHue 4
aTOMOB CoBpeMeHHast MOJIeTTh CTPOCHHUS aToMa. DeKTpoHHas KoHpurypanus atoma. Kimaccudukanms
XAMHUYICCKUX XUMHUYECKUX DJIEMEHTOB (S-, p-, d-351eMeHThl). BaneHTHbIe 21eKTpoHbl. BajgeHTHOCTh. DeKTpoHHAs
SJIEMCHTOB U MIPUPOJIa XUMUYECKOU CBA3H. DIEKTPOOTPHULIATEIBHOCTh. KOBaJIeHTHasA CB3b, €€ PAa3HOBUIHOCTH U 4
npuponaa MEXaHU3MBbl 00pa30BaHus (0OMEHHBIN U TOHOPHO-aKUeNnTOpHBIHN). MloHHas cBs3b. MeTainueckas CBSI3b.
XHMUYECKON Bopoponnas cBsizb. MexMONIEKyIsIpHbIE B3aUMOICUCTBHUSL.
CBA3H H3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUIM3AIs aTOMHBIX OpOUTasei.
IIpakTHYecKkHne 3aHATHS 2
Pemenne npakTrdeckux 3a1aHU Ha COCTABIIEHUE AIEKTPOHHO-Tpadudeckux Gpopmyi snementoB 14
MIEPUOJOB.
Pemenue 3aganunii Ha UCTIOJIB30BAHUE XMMUYECKOW CUMBOJIMKY Y Ha3BAaHUI COCAMHEHUM 110 )
HOMEHKJIATyp€e MEKIYHAPOJHOTO CO03a TEOPETUUECKON U NMPUKIIAJHON XMMHUU U TPUBUAJIBLHBIX Ha3BaHUMI
JUIS COCTABJICHUS XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COETUHEHHH (OKCUAOB, CYIb(QUI0B, TUIPUIOB U
T.II.) U APYTUX HEOPTaHMYECKUX COCIUHEHHUM OT/ICIbHBIX KJIACCOB.
Tema 1.2. OcHoOBHOE cojlep:KaHue 2 OK 01
ITeprnoguyeckuii | TeopeTuyeckoe o0yueHue OK 02
3aKOH ¥ Tabmuia | [IpakTH4ecKue 3aHATHS 2
AN [Tepuonnueckas cucreMa xuMmuueckux aemeHToB .M. Menneneesa. @u3nueckuii CMbICI
Menneneesa [Tepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHHUEM 2

XMMUYECKOTro dremMeHTa B [lepuoanueckoii cucreMe. MUpPOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
Ilepnoanueckoro 3akoHa JI.11. Menneneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
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XUMHUYECKUX DJIEMEHTOB.

Pemmenue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3a;1aH1/n?1 Ha XapaKTCPU3aluio XUMHUYCCKUX
areMeHTOB «MeTamnieckre / HEeMETaJUTMYECKHE CBOICTBA, 3JIEKTPOOTPUIIATETILHOCTD U CPOJICTBO K
OJICKTPOHY XUMHWYCCKUX BJICMCHTOB B COOTBETCTBUEC C UX 3JICKTPOHHBIM CTPOCHHUEM U I10JIOKCHHUEM B
MEPUOIMYECKOMN cCUCTeEME XUMUYECKHX 3eMeHTOB .M. MeHnneneeBay.

Pa3nen 2. XumMnueckue peakuuu

12

Tema 2.1. Tumsl
XAMHYECKUX
peakuui

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue

Knaccudukanus u TUIBI XUMUYECKUX PEaKIUi C y4acTHEM HeopraHuueckux BemlecTB. KoinyecTBeHHbIE
OTHOIIEHHUs B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMHUH U PACUETHI IT0 YPABHEHUSIM
XUMUYECKUX peakuui. MoJb Kak eMHNIa KoJarudecTBa BeniectBa. MoisipHas Macca. 3aKOHbI COXpaHEHUs
Macchl U SHepruu. 3akoH ABorajapo. MomnsipHbiil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTD T'a30B.
Peakuuu koMiiekcooOpa3oBaHus ¢ y4acTHEM HEOPraHMYECKHUX BEIIEeCTB (Ha IMpuMepe
T'HJIPOKCOKOMITJIEKCOB IIUHKA U JIFOMUHMS).

IIpakTHYeckue 3aHATHS

CocraBiieHHE YpaBHEHUHN peaKkiuii COSAMHEHUS, pa3JIOKEHUs, 3aMEIICHUsI, 0OMeHa. Y paBHEHUS peaKIuii
rOpeHusi, HOHHOTO0 0OMEHa, OKUCIIEHUS-BOCCTAHOBIICHHUS.

Pacyer KoMMYEeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEaKI[MU COCTUHEHHS, €CIIH OJHO U3 BEUIECTB JIaHO B
M30BITKE W/WIK CONEPKUT MpuMecHu. PacueT MaccoBoil mim 00beMHOM 00U BBIX0/1a TPOAYKTa PEeaKIIUU
COEIMHEHUS OT TEOPETHUECKU BO3MOKHOTO. PacueT 00beMHbBIX OTHOIIEHH ra3oB. PacueT macchl (00beM,
KOJIMYECTBO BEIECTBA) MPOAYKTa PEaKlUU, €CJIM OJTHO U3 BEILECTB JaHO B BUJE PACTBOpPA C
OTIpe/IeIeHHOM MacCOBOM JIOJIE paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/IH OKHCJICHUA-BOCCTaHOBIIEHH. CTeneHb OKucieHusA. OKUCINTENb U BOCCTAHOBUTEIb.
OKHCITUTETHHO-BOCCTAHOBUTEIILHBIC pCaKknuu B IIpUPOJAC, MPOU3BOACTBCHHBIX IIPOLCCCAX U
KU3BHCACATCIBHOCTH OPraHU3MOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN NMOTCHIHAJI CPCIBI. CocraBieHue
" YpaBHHUBAHUC OKUCIIUTCIIEHO-BOCCTAHOBUTCIIBHBIX peaKquI MCTOAOM 3JICKTPOHHOT'O Oananca.
Tunugseie HCOPraHNn4€CKUC OKHUCINUTCIIN U BOCCTAHOBUTCIIN. 9J'IeKTp0J'IPI3 pacTBOpPOB U pacCIlyiaBOB coJiei.

OK 01

Tema 2.2.
DIEKTPOIUTHYECK

OcHoBHOe conepkaHue

Teopernueckoe o0yuenue

OK 01
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ast QUCCOoLMalus 1
HOHHBIA 00MEH

Teopus ameKTpoIUTHYECKON quccormanyu. Peakiun nonHoro oomeHa. CocTaBieHHE peakiuii HOHHOTO
oOMeHa IyTeM COCTaBJICHUS WX MOJHBIX U COKPAIIICHHBIX HOHHBIX YPAaBHEHUH.

I'unponus coneit. 3HaueHne TUIPOIN3a B OMOJOrHuecKuX 0OMEHHBIX nporeccax. [Ipumenenue 2
TruapoJji3a B IPOMBIIIJICHHOCTH.
JlabopaTopHble 3aHATUSA 2
JlabopaTtopHas pabota «Peakiuuu ruiponza.
UccnenoBanue cpenpl pacTBOPOB COJICH, 0Opa30BaHHBIX CHUJIBHBIMH U CJIAOBIMU TMPOTOJHMTAMHU, U HX 2
peaKiuii ¢ pacTBOpaMu IIesIouu U kapOoHarta HaTpusi. CocTaBIeHUE peaKIiil THIPOJIN3a COJIEH.
KountpoJubHas
Ctpoenue BemecTBa U XUMUIECKHE PEaKIIUH. 2
padora 1
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 24
Tema 3.1. OcHoOBHOE coep:KaHue 6 OK 01
Knaccudukanus, | Teoperuueckoe obyuenue 2 OK 02
HOMCHKJIATYpA U |[IpenMeT HEOPraHMYECKOW XUMUU. B3anMocCBs3p HeopraHuieckux BemecTB. Kinaccuduxarus
CTPOCHHUC HeopraHuyeckux BemecTB. [IpocTeie u ciioxHbie BenecTBa. OCHOBHBIE KIACCHI CJI0KHBIX BEIIECTB
HEOPraHU4CCKUX  |(oKCHIBI, THAPOKCHUIBI, KUCIOTHI, COTH). HoMeHKIaTypa n Ha3BaHWE HEOPraHWYECKUX BEIIECTB UCXOIS U3
BCIIECCTB UX XUMUYECKON (DOPMYJIBI UM COCTABICHHE XUMUUECKON (hOpMYIIbI UCXO/ISl U3 HAa3BaHMsI BEILIECTBA 110
MEeXAYHapOIHON WM TPUBHAILHON HOMEHKIIATYpE.
Mexmonekynsipable B3aumoieiictBusi. Kpucrammoruapatel. ArperaTHbie COCTOSIHUS BEIECTBA. 2
Kpucrannunueckue u amopdHble BemiecTBa. TUIBI KPUCTATHYECKUX PEUIETOK (aTOMHAs!, MOJICKYJISIpHAas,
WOHHasl, MeTajindyeckas). 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON
pemetku. [IpuunHbI MHOrO0Opa3us BEIIECTB.
CoBpeMeHHbIE TPEICTABICHUS O CTPOCHHM TBEPABbIX, XUAKUX U Ta3000pa3HbIX BemecTB. Kuakue
KPHUCTAILIBIL.
IIpakTnyeckne 3aHATHS 4
Pemenue 3amau Ha pacdeT MaccoBOM J0JIM (MacChl) XUMUYECKOTO dJIEMEHTa (COSAUHEHHUs) B MOJEKYJe
(cmecn).
Pemenune mnpakTuueckux 3alaHui MO Kiaccu(UKAIMKM, HOMEHKJIATYpe U XHUMHUYECKUM (Qopmynam 4

HCOPraHNMYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB (Ha3LIBaTL 1 COCTABJIATH (I)OpMyJ'IBI XUMHWUYCCKHNX BCIICCTB,
ONpCACIIAThL IIPUHAAJICIKHOCTD K I(J'IaCCY).
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Hctounnku xumuuecko nHpopmanuu (HaydHas M yueOHO-HAydHas JUTEpaTypa, CPeACcTBa MacCOBOM
uHpopmanuu, cetb MuTepHer m apyrue). [lowck wHbopManuu 1O Ha3BaHHUAM, HICHTH(UKATOpaM,

CTPYKTYpHBIM (hopMyIam.

Tema 3.2. OcHoBHOE coep:kaHue 12 OK 01
Pusuko- Teopernueckoe o0yuenne 6 OK 02
XUMHUYCCKUE Merambl. O0mue unyeckue U XMMHUYECKHE CBOMCTBA MeTauioB. CrocoObl MoJiydeHus. 3HaueHUE
CBOHCTBA METAJUIOB M HEMETAUIOB B IPUPOAE M JKU3HENCATEIBHOCTH 4YeloBeKa M opraHu3MoB. Kopposus 2
HEOPraHM4eCKUX  |MeTaysoB: BUABI KOPPO3HH, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.
BCLIECTB Hemerannel. O6mue pusndeckne U XMMUYECKHE CBOMCTBA HEMETAILIOB. THUNMUYHBIE CBOMCTBA METAIJIOB

IY— Y rpynn. Knaccudukanus 1 HOMEHKIIaTypa coelMHEHUN HeMeTalioB. KpyroBopoTsl OMOTE€HHBIX 2

3JIEMEHTOB B IIPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUAOB, THIPOKCUJIOB, KUCIIOT,

COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHNH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHM, 2

BBICIIIMX OKCHJIOB ¥ TUAPOKCUIOB.

IIpakTHYecKkne 3aHATHS 4

CocraBieHHe ypaBHEHHH XHUMHUYECKMX PEAKUUN C Y4aCTHEM IPOCTBIX M CJIOKHBIX HEOPraHUYECKUX

BELIECTB: OKCHIOB METAJUIOB, HEMETAJUIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIOT,

OCHOBaHUU M aM(POTEPHBIX THIPOKCUI0B, HEOPIraHUUECKUX COJICH, XapaKTepU3yIOLIUX UX CBOMCTBA. 4

Pemenne nNpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKMX 3aJaHUM Ha CBOMCTBA W  IOJIyYEHHUE

HEOPraHMYECKUX BEILECTB.

JlabopaTopHbIe 3aHATHSA 2

JIaGopatopHas pabota «CBOICTBa METAJUIOB U HEMETAIIJIOBY.

HccnenoBanne  (pu3MueckMX M XMMMYECKMX CBOWCTB METaNIOB M HeMeTalwioB. Perienue )

OKCIEPUMEHTAJIbHBIX 33Jad [0 CBOMCTBAM XMMHMYECKUM CBOMCTBAM METAJUIOB M HEMETAIUIOB, IIO

pacro3HaBaHUIO U MOIYYEHUIO COEAMHEHN METAIIJIOB U HEMETAIIJIOB.
Tema 3.3. OcHoBHOeE coep:xaHue 4 OK 01
[TpousBoacTBO TeopeTuuyeckoe o0y4ueHue 2 OK 02
HCOPraHU4CCKUX |OO0mue MpeACTaBICHHUsS O MPOMBIIUIEHHBIX CHOC00axX MOMyueHHs XMMHUYECKUX BEIECTB (Ha MpuUMepe )
BCIICCTB. IIPOU3BOJICTBA AMMHUAKa, CEPHOU KHUCIIOTHI).
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3HayeHue u
MIPUMCHCHHE B

UIepHasi W OBCTHAA MCTAJLIIyprus. HpaKTI/I‘-IGCKOG IMPUMCHCHUC BJICKTPOJIM3a MJIA IMOJYUYCHUSA HICIIOYHBIX,
ICJII0OYHO3EMEIBHBIX METAIJIOB U AJIFOMUHUS. CTeKII0 U CHIIMKATHAs IMPOMBIIIJICHHOCTD.

OBITY 1 Ha [IpoGnema 0TX0A0B U NOOOUYHBIX TPOAYKTOB.
POU3BOACTBE IIpakTHyeckue 3aHATHSA 2
Pemrenne nmpakTUKO-OPUEHTUPOBAHHBIX 33JJaHUN O POJIM HEOPTAaHUYECKOW XMMHUH B Pa3BUTUU MEIAUIIMHBI,
CO3/ITaHWU HOBBIX MATEPUAJIOB (B CTPOUTEILCTBE U JP. OTPACISAX MPOMBIIIICHHOCTH ), HOBBIX MCTOYHHUKOB )
SHEpruu (aJIbTePHATUBHBIE UICTOYHUKH YHEPTHUH) B PEIICHUN MPOOIIEM SKOJIOTUUYECKOHN, IHEPIreTHIECKON U
MUIIEBON OE30TIaCHOCTH.
KonTpoabHast .
CBoiicTBa HEOPraHUYECKUX BELIECTB. 2
padora 2
Paznea 4. CTtpoeHue U CBOMCTBA OPraHM4YeCKMX BeleCTB 28
Tema 4.1. OcHoOBHOE coep:KaHue 4 OK 01
Knaccuduxanus, | Teopermueckoe oGyuenue 2
CTpOCHHUE U [Ipenmer oprannueckoi XumMuu. B3aMOCBSA3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.
HOMCHKJIaTypa XUMUYECKOE CTPOCHHE KAaK MOPSJOK COEAUHEHUS aTOMOB B MOJIEKYJE COIJIAaCHO WX BaJEHTHOCTH.
OpraHn4cCKux OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHYECKOIO0 CTPOEHHSI OpraHuveckux coeanHeHuit A.M. byrtieposa.
BCIIECCTB VYrnepoaHblii CKeJNeT OpraHu4yeckol MoJieKylbl. MOoJeKyaspHble W CTPYKTypHBIE (pa3BepHYyThIE,
COKpAIlleHHbIE) XUMUYECKHE (POpPMYNbl. 3aBHCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOIO CTPOCHUS 2
Mosiekyn. M3omepust u u3oMepsl (CTpYKTypHas, reomerpuyeckas (uuc-TpaHc-uzomepus). KpaTHocTb
XUMHYECKOH CBS3H.
[Tonsitne o ¢yHkuuoHanpHOW rpynne. [lpuHIMNBI KiIaccubUKAUU OPraHUYECKUX COCTUHEHHM.
MexyHapoaHass HOMEHKJIaTypa U MPUHLUIBEI HOMEHKJIATYPhl OPraHUn4eCKUX COeTMHEHUM.
IIpakTHYecKkne 3aHATHS 2
Homenknatypa opraHuueckux COEIWHEHUN OTAEIbHBIX KIAcCOB (HACHIIEHHBbIC, HEHACBHIIIEHHBIE U
apoMaTHU4eCKHe YTIIeBOJOPOJIbI, CIUPTHL, (EHOIBI, albIeTU/bl, KETOHBI, KapOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHe TOJHBIX W COKpAIEHHBIX CTPYKTYPHBIX (DOpPMYJT OpPraHMYECKUX BEIIECTB OTACIbHBIX 2
KJIACCOB, MCMOJB3YS UX Ha3BaHUS MO CHCTEMaTH4YeCKOW HOMEHKIaType. Pacdersl npocreiimeii Gpopmysbt
OpPraHHYECKON MOJIEKYJIbI, UCXOS U3 AIIEMEHTHOTO cocTana (B %).
Tema 4.2. OcHoBHOe coep:xaHue 14 OK 01
CaoiicTa Teopernueckoe o0yueHue 10 OK 02
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OpraHUYEeCKUX OU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHWH OTHCNBHBIX KJIAcCOB (OCOOCHHOCTH
COCIMHEHUN KJaccu(UKaMy ¥ HOMEHKIIATYphl BHYTPH KJIacca; TOMOJIOTHYECKHH psii U o0mas Gpopmyiia; H30MEpHs;
(u3HUYecCKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MTOTYICHHS ):
— TpeaeNbHbIE YIIIEBOAOPOAbl. ['OpeHrMe MeTaHa Kak OJMH M3 OCHOBHBIX HMCTOYHHUKOB TeEIUIa B
MIPOMBIIIJIEHHOCTH U ObITy. CBOHCTBAa MPHUPOJIHBIX YIJIEBOJOPOJOB, HAX0XJAECHHWE B MpHUPOJIE U
MIPUMEHEHHE aJIKaHOB;
— HempeAeNbHbIE W apoOMaTUYeCKUe yriaeBoAopojabl. [loimMepusarmsi HSTHIEHa Kak OCHOBHOE
HalpaBJIeHHUE €ro UCIOJIb30BaHusA. ['opeHue ameTniieHa Kak UICTOYHUK BBICOKOTEMITEPATypHOTO TUIAMEHHU
JUTSI CBAPKU U PE3KU METAILIOB;
— KHCIIOPOJICO/IEPKAIlIME COENMHEHUs! (CIHUPTHI U MPOCThbie APUPHI, (EHOJBI, adbAECTUABl U KETOHBI,
KapOOHOBbIE KHUCIOTHI U MX MHpou3BoAHbIE). [IpakTHueckoe mMpuMEHEHHE ATHIICHTJIMKOIS, TIUIEpUHa,
¢denona. Ilpumenenne dopmManpaeruaa, aneTaiblAeTuaa, YKCYCHOW KUCIOTHI. MpIja KaK COJM BBICIINX
KapOOHOBBIX KHCIOT. MooIIre CBOWCTBA MbIIa;
— a30TCO/IepXKAIUe COCTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
Knaccudukanus u 0COOEHHOCTH OpraHWYECKUX peakuuii. PeakimonHele 1eHTpHl.  Pamuxaisbr.
[lepBoHauanbHbIE MOHATHUS O TUIIAX U MEXaHU3MaX OPraHUYECKUX peaklui.
IIpakTHYeckue 3aHATHS
Pemenue nenovex npeBpaiieHruii Ha FeHETHYECKYIO CBSI3b MEXKIY KIacCaMU OPraHU4eCKUX COCTUHEHHH C
COCTaBJICHUEM Ha3BAaHUM OPraHUYECKUX COCTUHEHUI M0 TPUBUATIBLHON MIIH MEXAYHAPOIHON
CUCTeMaTU4YeCKOl HOMEHKIaType. PelieHre pacueTHbIX 3a1a4 M0 YpaBHEHUSAM PEAKIUi C y9acTUEM
OpraHMYECKUX BEIIECTB.
JlaGopaTopHble 3aHATHS
JlaboparopHas padoTa «IlomydyeHue 3TuICHA U U3yUYEHUE €TO CBOMCTBY.
[Tonyuenue 3TUNEHA U3 3TaHOJA B 1a00PATOPUN U U3yUYEHHE €r0 (U3NUYECKUX U XUMUUYECKUX CBOUCTB.
CocraBiieHHe peaklnuil MPUCOEANHEHHS U OKUCIICHHs Ha pUMepe dTUieHa. PellleHne pacueTHbIX 3aa4 ¢
WCIIOJIb30BAHUEM INIOTHOCTH T'a30B 10 BOJAOPOIY U BO3IYXY.
Tema 4.3. OcHoBHOE coep:xaHue OK 01
Oprannyeckue Teopernyeckoe o0yueHue OK 02
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BEILIECTBA B buooprannueckue coenuHenus. IlpumeHenune wu OuHoJOrMyeckas poib yriueBoJoB. OkucieHue
KU3HEJESATENBHOC | YIJIEBOJIOB — HCTOYHUK DSHEPIUU JKUBBIX OpraHu3moB. OOnacTh MNpUMEHEHHs] aMUHOKHCIOT.
TH 4€JI0BEKa. [IpeBpamenus 6e1KoB MUK B opranniMe. bruonornyeckue pynkuun 6enkoB. bruonornyeckune GpyHkimm 4
[TpounsBoacTBO 1 | xUpoB. Posib OpraHNuecKoil XMMUU B peIIeHUH MPOOIIEM MUIIEBOI 0€301TacHOCTH.
IIPUMEHEHHE HyxnenHnoBble KucnoTsl: coctaB U ctpoeHue. CtpoeHne HykjaeoTH10B. CoCcTaB HYKJIEHMHOBBIX KHCIOT
OPraHu4eCKUX (AHK, PHK). Posib HyKJIEHHOBBIX KUCIIOT B KHU3HEAEATEILHOCTH OPraHU3MOB.
BCILIECTB B [Ipou3BOICTBO OpraHMYECKUX BELIECTB: MPOU3BOJICTBO METaHOJIa, epepadoTka HepTH. [TonmaTiieH kak
MPOMBILIJICHHOCTH |[KPYITHOTOHHAXHBIM MPOAYKT XHMHYECKOTO Ipou3BoACTBa. [IpuMeHeHne stuiieHa. IIpons3BOACTBO M
IIPUMEHEHHE KaydyKa U PE3UHBI.
CHHTETHYECKME W HCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA. [IpakTHMdeckoe HMCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE IUJICHKU: H30JIALUs U1 IMPOBOJOB, MEMOpaHbl JJisi ONPECHEHHs] BOJIBI, 2
3alllUTHBIE ITUIGHKH [UIs aBTOMOOWJIEH, IUIacThIpH, XHpypruueckue moBsi3ku. HoBwle TexHOIOTMU
JAIBHEHNIIET0 COBEPIICHCTBOBAHUS NIOJIMMEPHBIX MATEPUAJIOB.
Pounb opranndeckoil XMMHUHN B peIIEHUH TPOOIJIEM 3HEPreTUYECKON 0€30acCHOCTH, B pa3BUTHH MEANULIUHBI,
CO3/IaHMH HOBBIX MaTEpHAJIOB, HOBBIX HCTOYHUKOB 3HEPIUU (a1bTEPHATUBHBIE HICTOUHUKHU SHEPTUH).
IIpakTHYecKkHe 3aHATHS 2
Pemenne npakTuKoO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABICHUIO XUMHUYECKUX PEAKIUHI, OTPAKAIOIINX
XUMUYECKYI0 aKTUBHOCTh OPraHMUYECKUX COCAMHEHHH B Pa3JIMUHbIX cpeax (IpUpOIHbIX, 2
OMOJIOTUYECKUX, TEXHOTEHHBIX).
KonTpoabHast .
CrpykTypa 1 CBOMCTBA OPraHUYECKHUX BELIECTB. 2
padora 3
Paspeua S. Kunernyeckne u TepMOAHHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYECKUX PeaKIuil 12
Tema 5.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Kunernueckue Teopernueckoe oGyueHue 2 OK 02
3aKOHOMEPHOCTH | Xpumuyeckue peakiuu. Knaccupukanuss XMMHUYECKUX peakiuid: mo (a3oBoOMy cocTaBy (TOMOT€HHbIE U
IIPOTCKAHHUSA reTepOoreHHbIe), M0 NCIOJIb30BAHUIO KaTaln3aTopa (KaTaTUTHUECKUE U HeKaTaJIuTUYECKHe).
XUMHYICCKUX CKOpOCTb peakiiM, €€ 3aBHCHUMOCTb OT DPAa3JIMYHBIX (aKTOPOB: MPUPOJBI PEArMpYIOIIMX BEIIECTB, )
peakuui KOHIICHTpAlLlMM Pearupymroliux BelecTs, Temneparypsl (npasuio Baut-I'odda), momanyu peakinoHHON

MOBCPXHOCTHU, HAJIMYIUS KaTaJIU3aTOpA. Ponb KaTaJin3aTopoB B IIPUPOJAC U ITPOMBIINIJICHHOM ITPOU3BOACTBC.
3Hepr1/151 AKTHUBaIuu. AKTI/IBI/IPOBaHHHﬁ KOMIIJICKC. KaTaHI/BaTOpLI u Karaiaus3. Poub KaTaJin3aTopoB B
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IIPUPO/IE U IPOMBILUIEHHOM IPOU3BOJICTBE.

JlabopaTopHble 3aHATUA

N3yuenue 3aBUCMMOCTH CKOPOCTH XMMHYECKOW PEaKIMHM OT KOHLIEHTPALWUU PEarupyroliuX BeEIIECTB U
TEMIIEPATYypPBL.

JlaboparopHas paboTa Ha BEIOOD:

1. JlabopatopHas pabGora «OrmpeneneHrne 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIEHTpAIuu
pearupyromux BemecTBy». lccienoBaHue 3aBHCUMOCTH  CKOPOCTH PEaKIMH OT KOHIEHTPAIWH.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMH TPAPHUECKIM METOJIOM.

2. Jlaboparopnass pabora «OrmnpeneneHue 3aBUCUMOCTH CKOPOCTH pEaKIUU OT TeMIepaTypbi».
HccnemoBanue 3aBHCHMOCTH CKOPOCTH PEAKIIMU OT TEMITEpaTyphl. Pacder sHeprun akTHBAIMN PEaKITUH.
Pemenne mnpakTUKO-OpPUEHTUPOBAHHBIX 3aJaHUN Ha aHanu3 (aKTOPOB, BIHMAIOIIMX Ha HU3MEHEHHUE
CKOPOCTH XUMHYECKOH pCaKknum.

Tema 5.2.
Tepmoaunamuyec
KHe
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
peaKIui.
PaBHOBecue
XUMHYECKUX
peakiuin

OcHoBHOe conepxaHue

Teopernyeckoe o0yueHue

Knaccudukarus XuMUYeCKUX peakiuii: o TeroBoMy 3P ¢ekTy (IK30TepMHUUECKHE, IHIOTEPMUUYECKUE),
nmo oOpatumoctu (oOpatumble W HeoOpaTumbie). TeruoBbie 3(PGEKThl XUMHUYECKUX PEaKIIUil.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuidi. XMMHYECKOE PaBHOBECHE M €r0 CMEIECHUE O
NeHCTBHEM pa3IU4YHBIX (PAKTOPOB (KOHILIEHTpAIMsl PEeareéHTOB WM MHPOJAYKTOB pEaklUH, JaBJCHUE,
TeMIepaTypa) Ajs CO3/AaHus ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB.

[Tonsatue o6 »HTambMM W SHTponmu. DHeprus [mOOca. 3akon I'ecca m cineactBus u3 Hero. Ponb
CMEIIIEHUS PaBHOBECHSI B TEXHOJIOTHYECKHUX MPOIIeCcCaXx.

IlpakTH4yeckue 3aHATHSA

[Mpunuun Jle Illatenbe. BnusHue pasnuvHbIX (PAKTOPOB HAa HU3MEHCHHE PABHOBECHUS XHUMHUYECKUX
peaKkiuu.

3aKkoH JEHCTBYIOLIMX MacC M KOHCTAHTa XUMHUYECKOrO0 paBHOBeCHs. PacueTbl paBHOBECHBIX
KOHIIEHTpPAILIMK pearupyrolnx BEIeCTB U MPOIYKTOB peakiuil. PacueTsl TemnoBoro agdexra peakiuu.
Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHU Ha npuMmeHeHue npuHuuna Jle-Ilarense s
HAXO0XJICHUS HAIMIPABJICHUS CMEIICHHSI PABHOBECHS XUMUYECKON PEaKIMK 1 aHaIu3 (JaKTOPOB, BIMSIOIIUX
Ha CMELIEHUE XUMHYECKOTO PAaBHOBECHS.

JlabopaTopHbIe 3aHATHS

OK 01
OK 02
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JlaboparopHass pabora «M3ydeHuWe BIMSHHS Ppa3TUYHBIX (PAKTOPOB HA CMEMICHUE XUMHYECKOTO

PaBHOBECHSI.

HccnenoBanue BIMSHUS W3MEHEHUS KOHLEHTPALMU BELIECTB, PEAKUMM Cpeabl U TEMIIepaTypbl Ha 2

CMEIIIEHUE XMMHMUYECKOro paBHOBecusa. CpaBHEHHE TOJYYEHHBIX pE3YJIbTaTOB C TEOPETHUECKU

IIPOTHO3UPYEMBIMH Ha 0cHOBe npuHiuna Jle Ilarense.
KonTpoabHast .

CKOpOCTh XMMHUYECKON peaklMi U XUMUYECKOE PAaBHOBECHE. 2
pabora 4
Paznean 6. JAucnepcHble cuCTEMBI 10
Tema 6.1. OcHoBHOE coep:kaHue 4 OK 01
JlucriepcHbie Teoperuueckoe oGyuenue 2 OK 02
CUCTEMBI U Jucnepcusie cucremsl. Komtonaasie cucteMsl. ICTUHHBIE pacTBOPBI. OK 07
(haxTopsI MX PactBopenne kak ¢usnko-xumuueckuid mporecc. PactBopbl. CrnocoObl HTPUrOTOBIEHHSI PACTBOPOB.
YCTOHYMBOCTH PactBopumMocTs. MaccoBast 1os1 pacTBOpEHHOTro BemiecTBa. [IpeaenbHO AOMycTHMBbIE KOHLIEHTPAUU U

UX UCIOJIb30BAHUE B OLIEHKE IKOJIOTHYECKOH O€30MMacHOCTH. )

Knaccugukanus aucnepcHslx cucteM no coctaBy. CTpoeHHe M (akTOpbl YCTOWYMBOCTH JAUCIEPCHBIX

cucreM. PacrnozHaBaHHEe MCTUHHBIX PacTBOPOB, KOJUIOMJHBIX PAacTBOPOB U I'PyOOTUCIIEPCHBIX CHUCTEM.

Crpoenne munemnsl. PaccenBaHue cBeTa IpH INPOXOKICHHM CBETOBOIO IIydKa YeEpe3 ONTUYECKH

HeoHOpoAHYIO cpeny (dddexra Tunmans).

IIpakTHYecKHe 3aHATHS 2

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenune npakTuko-OpuEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HAa JUCIIEPCHBIE CUCTEMBI, UCIIOJIb3YEMbIE B )

OBITOBOM M NPOM3BOJCTBEHHOW JEATENbHOCTH YEJIOBEKA, C MO3MLMH 3KOJIOTMYEecKOH Oe30macHOCTH

MOCJIE/ICTBUI U TPAaMOTHBIX PELICHUH po0sIeM, CBI3aHHbBIX C XUMUEH.
Tema 6.2. OcHoOBHOE co/lep:KaHue 4 OK 01
HccnenoBanne  (JlaGopaTopHble 3aHATHS 4 OK 02
CBOHUCTB JIaGopatopHas pabota «IIpurotoBneHue pacTBOPOB».
AUCIICPCHBIX [IpuroroBieHre pacTBOPOB 3aAaHHOW (MOJSIPHOM) KOHLEHTpalMu (C MPaKTUKO-OPUEHTUPOBAHHBIMHU 2
CHCTEM JUIA NX BOIPOCAaMHU), OTIPE/IeIEHUE Cpeibl BOJHBIX PAaCTBOPOB.
HJICHTHQUKALIH JIabopatopHas pabota «VcciaenoBaHnue AUCHEPCHBIX CUCTEMY. )

HpI/IFOTOBJ'ICHI/IC U HU3YUYCHUC CBOMCTB AUCTICPCHBIX CHCTCM pPa3HbIX BHAOB: CYCIICH3UH, 5MYJILCUMH,
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KOJUIOUAHOTO pacTtBopa. CpaBHEHUE CBOMCTB HCTUHHBIX M KOJUIOUAHBIX pPacTBOPOB, BBHISBJICHHE
OCHOBHBIX Pa3JIM4Mil MEXKy HUMHU.

KoHnTpoJubHas

JlucniepcHble CHCTEMBL.
pabora 5
Paspen 7. KadecTBeHHbIe peakiuy 00HAPYKeHHs] HEOPraHNYEeCKNX U OPraHMYecKHX BellecTB
Tema 7.1. OcHoBHOE coep:kaHue OK 01
OOGuapyxkenune IpakTHyecKue 3aHATHS OK 02
HEOPraHM4eCckuXx |KayecTBEHHbIE XUMUUYECKUE PEAKIINU, XapaKTEepHbIE JJIs1 OOHAPYKEHUsI HEOPTaHMYECKUX BEIIECTB
KaTHOHOB U (xaTOHOB M aHMOHOB). CocTaBiIeHHE ypaBHEHHH peakuuii oOHapyxkeHus kaTuoHoB [-VI rpynn u
aHHOHOB AQHUOHOB, B T.4. B MOJIEKYJISIPHOM M HOHHOU (hopmax.

Peakuuu o6Hapy»XeHUSI HEOPTAHWYECKUX BEUIECTB B PEATbHBIX 00BEKTaX OKPYKAIOLIEH CPEeIbl.

JlaGopaTopHble 3aHATHSA

OO6HapyxeHue HEOPraHUYECKUX BelecTB (kaTHoHOB [-VI rpynn mim aHMOHOB) € HCTIOIB30BAaHUEM

KAa4ECTBEHHBIX AHAJTMTUYECKNAX PEaKLUN.

JlabopaTopHast paboTa Ha BEIOOD:

1. JTaGoparopras paboTa « AHATUTHYECKUE Peakuu KaTHOHOB [—VI rpymmy.

[IpoBeneHne KaueCTBEHHBIX peaKLUil, HCIOIb3YEeMBbIX Ul OOHApYKeHHs KaTHOHOB I rpymnisl (kanus,

HaTpus, Maraus, ammonus), Il rpymnmel Ha mpumepe Oapwus, 111 rpynmsr — cBuHNA, [V rpynmsr —

AIFOMMHUS,

V rpynnel — xene3a (II u II1), VI rpynmsr — Hukens. Onucanne HaOII0JaeMBbIX SBJICHHH M COCTABIICHUE

XMUMHMYECKUX PEaKLUN.

2. JIaGopaTopHas paboTa « AHATUTUYECKUE PEaKIIUU aHUOHOB.

[IpoBeneHne KaueCTBEHHBIX PeaKIfii, HCIOIb3YeMbIX Ul OOHApYKEHHsI aHHOHOB: KapOoHaTa, dpocdaTa,

cynbdara, cynbhuaa, HUTpaTa, xjaopuaa u ap. Onucanue HabIHOAAEMBbIX SBJIEHUN U COCTaBIEHUE

XMMHMUYECKUX PEaKLIUM.
Tema 7.2. OcHoBHOe coep:xaHue OK 01
OGHapyxeHue TpakTHYecKue 3aHATHS OK 02
OpraHH4IcCKHUX KadecTBeHHBIE XUMUUECKUE PEaKIMH, XapaKTepHbIe ISl 0OHAPYKEHHUs OTJENbHBIX KJIAaCCOB
BCIICCTB OpPraHUYeCcKUX COeTMHEHUN: (PeHOIIOB, albIeIHI0B, KpaxMalla, YKCyCHOM KMCIOThI, aMUHOKHUCIIOT | Jp.
OTACIBHBIX Jlenatypanusi 6€JIKOB IPU HarpeBaHHUM, LIBETHbIE PEAKIIUU OEJIKOB.
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KJIACCOB C
KCMOJIb30BAHUEM
Ka4€CTBCHHBIX
peakuui

CocraBiieHME KaUECTBEHHBIX peakluii OOHAPYKEHUsI OPraHUUECKUX COETUHEHUM OTAEIbHBIX KJIACCOB.

JlabopaTopHble 3aHATUA

OO6HapyxeHue OpraHnueCcKrX COCAMHEHUHN OTIEIBHBIX KJIACCOB.

JlaboparopHas paboTa Ha BEIOOD:

1. JlTaboparopnas pabota «KadecTBeHHbBIE peaKIIMK Ha OT/ICIbHBIE KITACChl OPraHUICCKUX BEIICCTBY.
[IpoBeneHne Ka4eCTBEHHBIX PEAKITH, UCTIOB3yEeMbIX JUIT OOHAPYKEHHS OPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB: )CHOJIOB, AJIBJICTHJIOB, KpaxMalia, yKCYCHOUM KUCIIOTBI, aMUHOKHCIIOT, OSITKOB U JIp.
Onucanvie HAOIIOIaEMBIX SBJICHUH M COCTABIICHUE XUMUYCCKIX PEAKIIHIA U/HITU CXEM.

2. JJabopatopnas pabota «KauecTBeHHbIN aHAIN3 OPraHUYECKUX COETMHEHUH 10 (PYHKIIMOHATbHBIM
TPYIIITaM.

[TpoBeneHne Ka4eCTBEHHBIX PEAKITHI, HCITOJIb3YEMBIX JIJISl PACIIO3HABAHUS OPTaHUYCCKHUX BEIICCTB
OTJICITBHBIX KJIACCOB MO ()YHKITHOHAIHLHBIM T'PYIIIIaM: Ha IPUMEPE AMHHOKHCIIOT U KapOOHOBBIX KHCIIOT,
CIIUPTOB M (PE€HOJIOB, ATBACTUIOB ¥ KeTOHOB. OnucaHue HaOJIF01aeMbIX SIBICHUW U COCTaBJICHUE
XUMHYECKUX PEaKIUN U/ 1IN CXEM.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepKaHMe (COMePKAHUE MPUKJIIATHOTO MOXYJISA)

Pa3znean 8.

XuMus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BEKA

Tema 8.1.

XuMHus B OBITY H
MIPOM3BOJICTBEHHO
U IeITeNbHOCTHU
yeJjioBeKa

OcHOBHOE co/lep:KaHue

IIpakTHYeckue 3aHATHS

DKosornyeckas 0e30MacHOCTh MMOCIIEACTBUI OBITOBOW M MPON3BOICTBEHHOH JIEATEILHOCTH YEIIOBEKa,
CBsI3aHHAs C IepepadOTKOM BEIIECTB; MOUCK U aHATH3 XUMHUYECKOW HHPOPMALIUU U3 Pa3INIHBIX
MCTOYHMKOB (Hay4yHasi U ydeOHO-Hay4dHas JIUTEPaTypa, CPEICTBA MaccoBOM HH(popMaluu, cetb HTepHET
U Apyrue).

Keiicol (¢ yuetom Oyayiieit mpodeccHoHaIbHOM AesITeNbHOCTH) Ha aHaTu3 UH(OPMAIIUU O
MIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA, CBSI3aHHOU C IepepaboTKON U MOJy4CHUEM BEIECTB, a
TaKXKe C 9KOJOTHYECKOU O€30MacHOCThIO.

3amura keiica: [IpencraBieHue pe3yabTaToOB pelIeHUs KeCOB (BBICTYIUICHHE C TTPE3EHTAIINEH )

~ |||

OK 01
OK 02
OK 04
OK 07
K.

*Pasnea 9.1. UccnenoBanne u XuMHYeCKH aHAIN3 00beKTOB OMocdepbl (s YKPYNHEHHBIX I'PYIIT ClIeIHAJIbHOCTEl/

36

3 Otparkaetca MK, anemeHT KoTopoit GopmupyeTca NpMKNaLHbIM Moayaem (NpodeccnoHanbHO-0pPUEHTUPOBAHHbBIM CoAepiKaHnem) B cooTeeTcTBum ¢ PFOC peanmsyemoit

npodeccumn/cneunansHoct CNO




26

npodeccuii: 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 9.1.1. OcHoBHOE coep:kaHue OK 01
OcHOBBI JlaGopaTopHble 3aHITHS IIK...
11abopaTOpPHOi JIaGopatopHnast pabota «OCHOBBI 1a00OPATOPHON MPAKTUKI.
IIPaKTHKH B JIaGopaTopHas mocyaa u XuMu4eckrue peakTuBbl. OCHOBHBIE JIabopaTopHbIe oneparun. JlaboparopHoe
NpodecCHOHANBH |oGopynoBanue. TexHHKa GE30MACHOCTH U MPaBHIA PaGOTHI (TIOBEICHHS) B IAGOPATOPHUH.
BIX JIA00PATOPUAX [[pakTHueckue 3aHATHS
BrinosiHeHue TUMOBBIX pacyeTOB MO0 TEMATUKE SKCIIEPUMEHTA (BBIXO/1 IPOAYKTA pEeaKIIUU, Macca HaBECKH,
00bEM pacTBOPUTEIIA).
O0paboTKa TaHHBIX, aHAIM3 U OIIEHKA MX JIOCTOBEPHOCTH (BBIYHCIICHUE CPETHETO 3HAUCHUS
OKCIICPUMCHTAJIBHBIX JaAHHBIX, HOFpeH.IHOCTI/I).
[IpencraBieHue pe3yapTaTOB SKCIEPUMEHTA B pa3IMuHOil popme (Tabnuua, rpaguk, OTYET, JOKIa,
TIPE3CHTAIIHS ).
Tema 9.1.2. OcHoBHoOE coep:KaHue OKO01
XUMUYECKUi Teoperudeckoe odyueHne OK 02
QHaI3 P00 BOMBI [K raccndbukalyst Ipo6 BOBI M0 BULY M HA3HAYEHHIO, HCXO/A U3 €€ XUMHYECKOTO COCTaBa. OK 07
OpranosenTiHuecKue CBOMCTBA (3amax, Mpo3payHOCTh, IBETHOCTh, MYTHOCTB) BOAbL. KucmoTHoCTh 1 IK...

IICJI0YHOCTb BO/JBI. pH Cp€Abl 1 METOAbI €€ OIIPCACIICHH. KecTtkocThb BOABI U METObI €€ OIIPCACIICHUS.
CYH_[HOCTI) MCTOJa TUTPOBAHUSI.

BI/I,[[BI KCCTKOCTH BOJBI (BpCMeHHaH u HOCTOﬂHHaH). KecTtkocTh BOJBI KaK ITPpUYKHA BBINIAACHNA OCaAKOB
nim O6paSOBaHI/IH COHCOTHO)KCHHﬁ, UMCIOIINX MECTO B 6LITy " Ha IIPOU3BOJCTBC.

Cocrasn COHCﬁ, BBI3LIBAIOIIUX KECTKOCTh BOAbLI. XUMUYECKHUE IMPOLECChI, YCTPAHAIOIIUC JKECTKOCTH BO/JIbI.
ypaBHeHI/IH XHUMHYCCKHUX peaKI_II/Iﬁ, HWIUTIOCTPUPYHOIIUX ITPOLECChI, MPOUCXOAAIINNEC IIPU YCTPAHCHHUU
KCCTKOCTHU. yCTpaHeHI/Ie BpCMCHHOﬁ JKECTKOCTU OBITOBBIMH M XMMHYECKUMH criocobaMu. CiocoObl
YCTPAHCHUA MMOCTOSIHHOM KECTKOCTH.

IIpakTHYecKkne 3aHATHA

Cnoco0Obl BbIPAKCHUA KOHOCHTPAIUU paCTBOPOB: MACCOBAasA J0JII pACTBOPCHHOI'O BEIIECCTBA, MOJISIpHAA U
MOJISJTIbHASA KOHLICHTPALUH. TI/ITp pacTBOpa. Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUYCCKUX
3aJlaHuM Ha pacueT KOHLICHTpaI_II/Iﬁ 3arpsA3SHAOIINUX BEIICCTB U UX CPABHCHUC C ITPCACIIBHO JOIMYCTUMBIMU
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konneHTpauusmu (IIIK).

JlabopaTopHble 3aHATUSA

HccnenoBanue XMMHYECKOTO COCTaBa Mpood BOIBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JJaboparopras paboTta «O4ncTKa BOJBI OT 3arpsi3HEHU.

Hcnonp3oBaHne METOIOB (PUIBTPOBAHUS M aACOPOINH [T OTACTICHHS 3arps3HEHUN B CCIIEyeMOM
mpo0e BoJibl. BEIOOp MEeTOAa 0UMCTKH B 3aBUCUMOCTH OT BuJa 3arps3HeHus. CpaBHeHHe 3¢ (HEeKTUBHOCTH
Pa3IMYHBIX METOJIOB OUYMCTKH BOJBI B Pa3HBIX YCIOBHUSAX (B 1a00paTOpuH, B JOMAIIHUX U TTOJIEBBIX
YCIIOBUSIX).

2. JIJaboparopnas padota «Omnpezaenenue pH BOJIbI 1 €€ KUCITIOTHOCTH.

Omnpenenenne pH cpeapl ¢ MOMOIIBIO YHUBEPCATHHOTO HHIMKATOPA. VCIonb30BaHe THTPOBAHUS JIJISI
oTpesieNieHust KucioTHoctu. OrnpeneneHne o0mei KUCIOTHOCTH BOBI, pacdeT CBOOOTHOM KUCIOTHOCTH.
Onpenenenne odmeit 1 cBo60HOM mienoyHocTd. CocTaBieHUe YPaBHEHUN PeaKIfii, MPOTEKAOIINX MPU
OIpe/IeNIEHNH KHCIOTHOCTH/ IEJIOYHOCTH MPo0 BOABI. Y CTAaHOBJIEHUE CIIOCOOOB UCIIOJIb30BaHMS

HUCCICOOBAHHBIX Hp06 BOJBI B X XKUBHCACATCIIBPHOCTH YCJIOBEKA, HA OCHOBC IIOJIYYCHHBIX JJAHHBIX O COCTaBC.

3. JIaboparopHnas pabota «OrnpeaeneHne )KeCTKOCTH BOJIbI M CIIOCOOBI €€ YCTPaHEHUS».

CriocoObI ycTpaHEHUs BCEX BHJIOB )KECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJICH KEeCTKOCTH. PemeHne
AKCTIIEPUMEHTAIBHOM 3a/1a4M Ha BBISBICHUE BPEMEHHOM M IOCTOSIHHOM )KEeCTKOCTH BOIbI. OlieHKa
BEPOSATHOCTH YCTPAHEHUS BCEX BHUJIOB J)KECTKOCTH B IOMAITHUX YCIOBUSIX.

Tema 9.1.3.
XUMHYECKUM
KOHTPOJIb
KadecTBa
MPOJYKTOB
IMUTaHUS

OcHOBHOE co/lep:KaHue

Teoperuyeckoe o0yueHue

KadecTBeHHBIM XUMUUECKHI COCTaB MMPOAYKTOB IMUTAHUA. BGH_ICCTBa, q)aJIBCI/I(i)I/IL[I/Ip}IIOH_II/Ie IMPOAYKTBI
IIUTaHUsA, 1 BEIICCTBA, 3aIrPA3HAIOIINC IIPOAYKTBI ITUTAHUA. OnpeneneHHe 3arpA3HAIOIHX XUMHYCCKHUX
BCIICCTB B IIPOAYKTAX MUTAHUS, OIPCACIICHUEC BEIICCTB, HC 3asABJICHHBIX B COCTABC IIPOAYKTOB ITUTAHUA.

IIpakTHYecKkne 3aHATHA

Opl"aHI/ILIeCKI/Ie U HCOPraHUYCCKUC BCIICCTBA, BXOAANIUC B COCTAB IPOAYKTOB ITMTAaHUA. Onpe,ueneHI/Ie
cocCTaBa 6.]'[}0,[[ Ha COACPIKAHUC MAKPO U MUKPOIJICMCHTOB. I/IsyquI/Ie MPEATIOKCHHBIX ITPCIIOAaBaTCIIEM
6J'IIOI[ Ha IMpEeAMCT XUMHUYCCKOI'0 COCTaBa, OIIPCACIICHUC JIOJIEH OT CYTO‘{HOﬁ HOPMBI MaKpo U
MHUKPOIJICMCHTOB B YKa3aHHOM 6J'IIOI[C.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3a/ia4 I10 KYHHHapHOﬁ TEMATUKEC Pa3JINIHBIX THIIOB.

OK 01
OK 02
OK 07
MK...
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JlabopaTopHble 3aHATHS

HccnenoBanne XMMHYECKOTO COCTaBa MPOAYKTOB MTUTAHHUS.

JlaboparopHas paboTa Ha BEIOOD:

1. JIabopatopHas padota «OOHapyXeHHE HUTPATOB B IPOIYKTAX MUTAHUI.

HccnenoBanne MaTepraioB MOIYKOJIMYECTBEHHBIM METOIOM OIPE/IeNICHHs] HUTPATOB C MCIIOJIb30BaHHEM
TdeHnIaMrHa (KOpHEIUI0 bl OBOLIEH, TUCThsI U KOYEPhDKKA KaIlyCThl, IUI0AbI GPYKTOB). AHAIN3 YPOBHS
3arps3HEHUs] HUTPATaMU 110 HHTEHCHUBHOCTH OKPAIIMBAHUS MPOTYKTOB PEAKIIHH.

2. JJaboparopnas padota «MccnegoBanue mpoayKTOB MUTAHUS HA HAJTUYUE YTIIEBOIOBY.

HccnenoBanne MOJIOUHBIX MTPOAYKTOB Ha HalTMUMe KpaxMaina. MccnenoBanue mpoayKToB Ha HaJIMYHe
TITFOKO3BI.

Tema 9.1.4.
XUMHUYIeCKUI
aHaju3 nmpoo
MMOYBEI

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukanus mous 1o BUIy U Ha3HAYCHHIO, UCXOS U3 XUMUUYECKOTO cocTaBa. neHTudukarms
MpOOBI MOYBHI IO €€ XUMUYECKOMY COCTaBY, OITUCAHUE BO3ZMOKHOCTEH €€ MPUMEHECHHUSL.

TpebGoBaHus K Ka4eCTBY MOYBBI Pa3IMYHOTO HazHaueHUs. OnucaHue 0coOEHHOCTEN UCIOIb30BaHUS TOYB
B 3aBUCHUMOCTH OT THIIOB, CHOCOOBI YITy4IlIeHUs] Ka4yeCTBa MOYB B 3aBUCHUMOCTH OT Ha3HAUCHUSI.

OO6nacTH UCTIOIB30BAHMS OPraHUYECKUX yI0OPEHHI B 3aBUCUMOCTH OT KaU€CTBEHHOI'O COCTABa.
Onucanue opraHu4ecKux yaIoOpeHHi U uX MPUMEHEHHNE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH.

IIpakTHYeckue 3aHATHS

O6mactu HazHayeHUs (MPUMEHEHUS ) TIOUBBI, HICXO U3 KaUeCTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBA.
AHanu3 HOpMaTUBHOU JOKYMEHTAIIUU.

Ponp HeopraHnmueckux BEIIECTB B KAUECTBE MUHEPATbHBIX YAOOPEHUH, YIyUIIUTEIeH MOYBbI.
CocTaB MUHepaIbHBIX YI0OpEHUN U UX IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Ppa3HOBUIHOCTH. B3anuMocBs3b cocTaBa ynoOpeHUil 1 X BIMSHUS Ha BET€TaTUBHBIE CBOMCTBA U
IJI0IOHOIIIEHUE PACTEHUH.

JlabopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOTO COCTaBa Mpoo MOYBHI.
JIaGopatopHast paboTa Ha BBIOOD:

OK 01
OK 02
OK 07
MK...
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|. JlaGoparopHas pabota «OOHapy)eHHE HEOPTaHUYESCKUX IPUMECel B MPoOaxy.

[TpuroToBiienue MPoOkI MOYBHI I UCCIICTIOBAHUS KHCIOTHOCTH/IIEIIOYHOCTH, HEOPTaHUICCKUX
3arps3Henuii. OOHapyKeHHE XJIOPHI- U CYIb(aT-noHOB B TpoOe mouBsl. COCTaBJIICHHUE YPABHCHHIA
peakiuii oOHapyxeHus. CpaBHEHUE TOTYYCHHBIX MTOKA3aTeIe ¢ HOPMAaTUBHBIMHE (CIIPABOYHBIMU)
3HAYCHUSMHU.

2. JIaboparopnas padota «Onpeaenenue pH BogHOM BBITSHKKY TOYBBI, €€ KUCIOTHOCTHU U HICJIOYHOCTH.
HccnemoBanue BOTHBIX BRITSDKEK 00pa3I[0B TOTOBBIX MTOYBCHHBIX CMECEH (ISl pa3HBIX THUIIOB PACTCHUN).
Omnpenenenne pH MoYBBI ¢ UCTIOIB30BAaHUEM HHIUKATOPOB. OIIEHKA THUIIOB TIOYB B TIPECTABICHHBIX
oOpasnax (CuIbHOKHUCTAs, KUciasi, ciraboKucias, HeHTpalbHasl, eI0uHas).

Tema 9.1.5. OcHoBHOE coep:KaHue 10 OKO01
Uccrnenosanne Teoperuueckoe oGyuenue 2 OK 02
0bBexToB V4eOHO-UCCIIeN0BATEILCKHI IPOEKT B 00JIACTH HCCIEN0BaHUS 00beKTOB O6rocdepsl. O630p TeM yueOHO- OK 04
Guocepst HCCIIEIOBATENBCKHMX MPOEKTOB. AJITOPUTM BBINOJIHEHUS MTpoekTa. OnpeieseHne mpooieMbl OK 07

rccaenoBaHuss. MeTo bl orucka, aHaim3a 1 00paboTku HHGOPMAIIMH O TTPOCKTE B Pa3TMIHBIX 2 MK...

HCTOYHHKAX.

IIpakTHYeckne 3aHATHSA 4

O0ocHOBaHUE aKTYaJIbHOCTH BBIOPAHHOI TeMbl. BrIsiBiIeHHE TPoOieMbl UcciieioBaHus. BIOOp 00bEKTOB 2

U MeToJoB wHccienoBanusi. lloctaHoBka menedt w 3amau ucciepoBaHus. OrmpenelieHUue MPOayKTa

uccnenoBanus. OnpeneneHue TarnoB U COCTABJICHHUE IIJIaHa UCCIICIOBAHMSL.

3ammTa mpoekra: [IpencraBieHue pe3ylnbTaTOB BBIMIOJHEHUs y4eOHO-HCCIIEOBATEIBCKUX IPOCKTOB 2

(BBICTYILIEHUE C TIPE3CHTAIIUEH).

JlaGopaTopHble 3aHATHS 4

HccnenoBanue MpeioKEHHOTO O0BbEKTa HAa KHCIOTHOCTh, INEJIOYHOCTh, XUMHUYECKHH COCTaB

(3arpsi3HUTENHN, MaKpO- ¥ MHKpOdJieMeHThl). OO0paboTKka pe3yibTaToB uccienoBanus. OleHKa KauyecTBa 4

HCCIIelyeMOro 00beKTa, UCXOIS U3 Pe3yabTaTOB XUMHUYECKOTO aHAIN3A.
*Pasmeqn 9.2. HMcciaenoBaHue M XHMHYECKHH aHa/JIM3 O00bEKTOB TexHOC(epbl (I YKPYNHEHHBIX TpPyII 36
cnenuaabHocteii/ npodgeccnii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHOe coep:xaHue OKO01
OcHoBbI JlaGopaTopHble 3aHATHSA 2 [K...
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nabopaTopHOI
NPaKTHKH B
npodeccrnoHabH
BIX JJAOOPATOPUSIX

JIaGopatopHnas pabota «OCHOBBI 1a00PaTOPHON MPAKTUKI.
JIaGopaTopHas mocyna 1 XuMuueckue peakTuBbl. OCHOBHBIE TabopaTopHbIe onepannu. JlabopatopHoe
obopynoBanue. TexHuka 6€30MaCHOCTH U MpaBmiia paboTHI (MOBEIEHHS) B Ta0OPATOPUH.

HpaRTuquRne 3aHATUSA

Brinonnenne THIIOBBIX pacyeToOB IO TCMATHUKE SKCIICPUMCHTA (BI)IXO[I MMpOAYKTA pCaKlnun, Macca HaBECKHU,
00beM pactBopurensi). OOpaboTka JaHHBIX, aHATU3 U OIEHKA WX JIOCTOBEPHOCTHU (BBIUMCIICHUE CPEIHETO
3HAQYEHHS] DKCIEPUMEHTAIBHBIX JIAHHBIX, TMOTrpemHocTH). IlpeacraBienne B paznuuHOil  (popme
Pe3yIIbTaTOB IKCIIEpUMEHTA (Tadynia, rpaduK, OTIET, JOKIIA, TPE3CHTAIIHS)

Tema 9.2.2.
XUMHUYIeCKUI
aHaInu3
TEXHUYECKUH
BOJIBI

OcHoBHOE CoaepKaHue

Teoperuyeckoe o0yueHue

Haznauenune Texunueckon Boibl. TpeOOBaHMS K TEXHUUECKOW BOJIE TIO TPYIIIIAM MOTPEOICHHUS.

KadecTBO TeXHMYECKOW BOJBI Pa3HBIX BUIOB. XMUMHUYECKUH AHAIN3 U MPOU3BOJCTBEHHBIN KOHTPOJb
COCTaBa TEXHUYECKOU BOJbI. CyIIHOCTh METOJ]a THTPOBAHUS.

AHanu3 TEeXHUYECKOW BOJbI Ha >KECTKOCTh M JApyrue IMokasarenu. KuciaoTHOCTh M IIETOYHOCTh BOJBI.
Omnpenenenue oOMme W CBOOOTHOW IMIETOYHOCTH (KHCIOTHOCTH) METOJOM TUTpoBaHus. pH cpembl u
METO/IbI €€ onpeneneHus. JKecTkocTb BOAbI U METOBI €€ OIIPEIEICHUS.

OKO01
OK 02
OK 07
MK...

IIpakTHYeckue 3aHATHS

CriocoObI BbIpa)KEHUSI KOHIICHTPAIIMK PAaCcTBOPOB: MaccoBasi JIOJsl PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS U
MOJISIbHAsT KOHIGHTpamuu. TUTp pactBopa. PenieHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYCCKUX
3aJJaHU{ Ha pacyeT KOHIEHTPAIMK 3arpsi3HSOIINX BEIIECTB U MX CPABHEHHE C MPEIEIIBHO JOTYCTUMBIMU
koHneHTpamusamu (ITJIK).

JlaGopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa MPoO TEXHUYECKOH BOJIBI.

JlaGopatopHas paboTa Ha BBIOOD:

1. JIaGopatopHas pabota «OmnpeneneHue XJIOprUJ0B METOJJOM TUTPOBAHUS B TEXHUYECKOH BOJIEY.
OmnpeneneHne XJI0pHUI-MOHOB METOJIOM apreHTOMETPUH ¢ (PUKCUPOBAHUEM KOHIIA TUTPOBAHUS TI0 METOLY
Mopa (ocagutenbHOe TUTPOBAHUE).

2. JTaboparopHas paboTa «OrnpeesieHue )KeCTKOCTH TeXHUYECKOH BObI METOIOM TUTPOBAHHUSIM.
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KoMmnnekcoHoMeTpuueckoe oIpeielieHue KECTKOCTH (CyMMbl HOHOB KaJIbLIMs U MarHus) B cpezie
aMMOHUITHO-aMMuavHoTOo OyepHoro pactBopa (pH 9—10) mo oOpazoBanuto ¢ TpuioHoM b
MaJIoAMCCONMHUPOBAHHBIX KOMIIJICKCHBIX COCI[PIHGHI/Iﬁ.

Tema 9.2.3.
XUMHYECKUN aHAIN3

BO3/TyXa

OcHoBHOE Coa€cpiKaHue

Teopernyeckoe o0yueHue

XUMHYECKUH COCTaB aTMOC(EepHOTO BO3yXa, BO3ayXa paboueil 30HbI. BpeaHbie BelecTBa U MpUMeECH B
BO3/IyX€ JKWJIBIX TOMENICHUH, B BO3Ayxe paboueii 30Hbl. HopMmaruBHBIe nOKyMeHTHI. [locnenctBus
BO3JICMCTBUS BBICOKOW KOHIIEHTpAllUM YIJIEKUCIOTO Ta3a Ha OpraHu3M 4eloBeka. Mepompusatus Mo
CHIDKEHUIO YPOBHS 3arpsI3HEHHOCTH BO3/yXa UCCIEYEMOM KOMHATBHI.

IIpakTuyeckue 3aHATHS

'uruennyeckas oleHKa CTENEHH 3arpsi3HEHUs BO3/1yXa [TOMEILIEHHs Ha OCHOBE COMOCTaBIICHUS
KOHLIEHTPALIMK JUOKCH]IA YTIIEpPOJia C COOTBETCTBYIOIINM IT'MTMEHUYECKUM HOPMATHUBOM.

Pemenne npakTuko-OpueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacueT KOJIMYECTBa BEIECTBa,
KOHIICHTPAIIUHA BPEIHBIX TpUMeceld B aTMOC(HEPHOM BO3yXe U BO3IyXE MMOMEIICHUH.

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota «OnpeneneHue coaepskaHusl YrIIeKUCIOTo ra3a B BO3/1yXe MOMEIIEHUS IKCIPecc-
Metoaom». MccnenoBanue npod Bo3ayxa paboueit 30HbI. OnpeeneHnue coaepaHus yriIeKUcIoro raza B
BO3JIyX€ MOMEIIEHHS SKCIIPECC-METOIOM.

OK 01
OK 02
OK 07
TK...

Tema 9.2.4.
XHUMHYECKUM aHaIu3
mpo0 MaTepuaaoB
CTPOUTEIIBHO-
pecTaBpalliOHHOM
JIESITECIbHOCTH U
JHM3aiiHa

OcHoOBHOE co/lep:KaHue

Teoperuyeckoe o0yueHue

KJ'IaCCI/I(l)I/IKaI_[I/IH MaTepruajoB, UCIIOJIB3YCMBIX B CTpOI/ITeJ'ILHO—peCTaBpaHHOHHOﬁ ACATCIbHOCTH I10
COCTaBy, UX HA3HAUCHUC U IPUMCHCHUC. XUMUYECKUI aHaIIN3 MaTCepHraJIoB CTPOUTCIILHO-
peCTaBpaHHOHHOﬁ JIeSITeIbHOCTH U Au3aiiHa. XUMHYSCKHUI COCTaB ITUMI'MCHTOB, KpaCHTeHeﬁ, BSDKYIIHUX
CMCCCﬁ, 0COOEHHOCTHU UX CBOUCTB U IMPUMCHCHUA B HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH. Bemecma,
HCIIOJIb3YEMbBIC B KAY€CTBC MUI'MCHTOB U CBA3YIOIIIUX MAaTCPHUAJIOB. I/ICTOpI/I‘-IeCKaSI CIIpaBKa.

OK 01
OK 02
OK 07
IIK...
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CoBpemeHHbIE MaTepUalIbl.

HpaRTuquRne 3aHATUSA

KadecTBeHHBII ¥ KOJMYECTBEHHBIH COCTaB MPOO MaTepUalIOB CTPOUTEIILHO-PECTaBPALMOHHOM
NesTeNbHOCTH U qu3aiiHa. Kilaccugukaius Kpacok 1o YKpbIBUCTOCTH, PO3PAYHOCTH B 3aBUCUMOCTU OT
HCII0JIb3YEMbIX TUTMEHTOB U CBSA3YIOIIMX BelecTB. Onpe/iesieHne cocTaBa Kpacok Ha COJEpyKaHUu e MUKPO
U MaKpo3JIEMEHTOB. PellleHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHM MO XMMHUYECKOMY aHaIu3y Mpod
MaTepUaIoB CTPOUTEIBHO-PECTABPALIMOHHOM IEATEIbHOCTH U IU3alHa.

JlabopaTopHble 3aHATUSA

HccnenoBanne MaTepraioB CTPOUTEIFHO-PECTABPAIIMOHHON ACATEIBHOCTH U TU3aiiHa.

JlabopaTopHasi pabota Ha BEIOOD:

1. JlaboparopHnas padota «/3rotoBienue kpacok (moa0Op MUTMEHTOB U CBSI3bIBAIOIINX BEIIECTB)».
HccnenoBanue npupoHbIX MUHEPAJIOB, IOJYyYeHHE MUTMEHTOB ITyTeM XUMUYECKUX peaKkiui,
oTIpeJieNieHUe CBA3YIOMMX MaTepuanoB. CpaBHEHHE YKPBIBUCTOCTH U MPO3PAYHOCTH MOJTYYEHHBIX KPACOK
MyTeM HaHEeCeHUs MX Ha JIUCT Oymaru.

2. JTaboparopnas padota «MccnenoBanue CBOMCTB BSDKYIIMX BEIIECTB HA MPUMEPE THIICAY.
Onpenenenre CKOPOCTH CXBAThIBAHUS MPUPOJHOTO U CTPOUTEIHHOTO rumca. GakTopbl, YCKOPSIOLUE U
3aMeUISIONINE CXBaTbIBAHUE MTPUPOIHOTO rurica. ['uncoBoe Tecto, TeMieparypa ero 3acThIBaHHsL.
CpaBHEHHE CKOPOCTH CXBAaThIBAHUS IIPUPOJIHOTO U CTPOUTENBHOIO THIICA, OTIpeieieHre (PaKTopoB,
BIIUSIIOLIUX HA CKOPOCTh CXBAThIBAHUSI CTPOUTENIBHOTO TUIICA, OTIPE/ICTICHUE TEMIIEPATYPhl 3aCThIBAHUS
TUIICOBOTO TECTA.

Tema 9.2.5.
Hccnenosanne
00BEKTOB
TexHochepbl

OcHoOBHOE co/lep:KaHue

10

Teopernueckoe o0yuenune

VYuebHo-Mccae10BaTeNbCKHM MPOEKT B OOJIACTH HCCIEAOBaHUS 00bEKTOB TexHOochepsl. O630p TeM
y4eOHO-HMCCIIEIOBATEIbCKUX TMPOEKTOB. AJITOPUTM BBIMOJHEHHUs MpoekTa. OmnpezneneHue MNpoOIeMbl
uccieoBaHus. MeToapl MOMCKA, aHaiu3a M 00paboTKM HHGPOpPMALMM O TPOEKTE B pa3IMYHbIX
HCTOYHUKAX.

OK 01
OK 02
OK 04
OK 07
IIK...
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IIpakTHYeckne 3aHATHS 4
ObocHOBaHUE aKTYaJIbHOCTH BHIOpAHHOM TeMbl. BrisiBiieHHE mpoOiieMbl nccinenoBanus. Beioop 00beKTOB
u MerofoB wuccienoBaHus. [locraHoBka nenedl u 3amau  uccienoBaHus. OnpeneneHue MNPOIyKTa 2
uccinenoBanus. OnpeaeneHue 3TaroB U COCTaBJICHUE TUIaHA UCCIIEIOBAHMSL.
3ammTa mpoekra: llpencraBienue pe3ynbTaTOB BBHITIOJHEHHS y4e€OHO-MCCIIEIOBATEILCKUX IPOCKTOB 2
(BBICTYyIIJIEHHUE C MTpE3EeHTALUEH).
JlabopaTopHble 3aHATUSA 4
HccnenoBanue mpemioKEHHOTO OObEKTa HAa KUCIOTHOCTb, UIEJIOYHOCTb, XHMHUYECKHUH COCTaB
(3arps3HUATENH, MaKpO- U MHUKPOdJIeMeHThI). OO0paboTka pe3yapTaToB uccienoBanus. OeHka KadecTBa 4
HCCIIETyeMOro 00bEKTa UCXOS U3 PE3y/IbTaTOB XUMUYECKOTO aHATN3a
IIpomekyTOUYHAS aTTeCTAUMS MO JMCIHUIINHE (IK3aMeH) 20
Bcero 154

*(O0pa3oBaTeJbHasi OpraHu3alus BLIOMPAaET OJUH MOAYJIb U3 MPeAI0KEHHbIX.
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3. KAJTEHJIAPHBIN T'PA®UK MO BOCIIMTATEJIBHOI PABOTE IO
JUCHUIIMHE

Moayasb 3. YueOHO-UCCIIE0BATENbCKAS U HAYYHO-UCCIIE0BATENbCKAs JESTEIbHOCTD

Jara u mecto HasBanue dopma OtBercTBeHHBl | [locTmxkeHus
IIPOBEICHUS MEPOIPUATH | IPOBEICHUS % yuamxcs

s MEpPOTIPUATHS
Anpens 2024r. Buxrtopuna | UnnuBunyansHo | Kymaesa H.A. | ChopmupoBanH
[TonuTexHnueckuin «Xumus B -IpynnoBas octb OK .01,02,
KOJUIEIK MEIUIINHE) 04, 07

4. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JAUCHUIIJINHBI
4.1. Tpe6oBaHHMSI K MUMHUMAJILHOMY MaTepUAJbHO-TEXHHYECKOMY OOecredeHHI0

Jlnst peanuzanuy MporpaMMbl JTUCIUIUIMHBI JOJDKHBI OBITH MPEAYCMOTPEHBI CIEAYIONINE
CrenuagbHbIe TIOMEIICHMS: Yy4YeOHBIM KaOWHET XUMUW W/WIM Yy4eOHON XHMHUYECKOU
nabopaTopui.

Oo6opynoBanue y4eOHOro KabuHeTa (HarjsiAHbIe MOCco0MsI): HAOOPHI MAPOCTEPIKHEBHIX
MoJeNel MOJIeKYJ, MOJENU KPUCTAIMYECKHX PEHIeTOK, KOJUIEKIIMH MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMH TOJMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ M MHUHEpaioB, Tabiuia
MenneneeBa, yueOHbIe PHITBMBI, IUPPOBLIE 0Opa30BaTEIbLHBIE PECYPCHI.

TexHuyeckue cpeacTBa O0y4YeHHMsI: KOMIIBIOTEp C YCTPOWCTBAMHM BOCHPOM3BEACHUS
3ByKa, MPUHTEpP, MYJIbTUMEAHA-TIPOCKTOP C OHKPAaHOM, MYJIbTUMEAMIHAs JIOCKa, YyKa3Ka-
MpEe3eHTEepP IS IPE3CHTALUM.

Oo6opynoBanue JjgadopaTopur M padoyMx MecT Ja0OpPATOPMH: MEH3YPKH, MHUIIETKU-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, IPEIMETHbIE M MOKPOBHBIE CTEKJA, MJIAHIIETHI
JUIA KaleJIbHBIX peakuuid, (uiabTpoBaibHas Oymara, MpPOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH,
pe3nHOBbIe MPOOKH, (POoHAPUKH, HAOOpP PEAKTHBOB, CTEKJISIHHbIC MaIOYKH, IITATHBBI JUIS
MPOOUPOK; MEPHBIE IMJIMHPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKU JIE€IUTEIbHbIC [IMIUHAPUIECCKIE
(50-100 mm), ctynku ¢ mecTukoM, dapdopoBbie YalIKy, MUHIETH, (PUIBTPHI OyMa)kHbIE, BaTa,
Mapiisg, YacoBbl€ CTEKJa, JIIEKTPOIUTUTKH, JIa0OpaTOpHbIE IITATUBBI, CHUPTOBBIE TOPENKH,
CIUYKH, TpUOOp Ui MOITYy4eHHUs ra3oB (UM MpoOUpKa ¢ ra300TBOJHOU TPYOKOIl), nepkaTenu
Ui IPOOUPOK, CKIISTHKU JUTsl XPaHEHUS PEaKTUBOB, Pa3/aTOUHbIC JIOTKH; XUMUYECKHE CTAKaHbI
(50, 100 1 200 mu1); mImaTeny; MUHIETHI; TUT€IbHbIC UL, CEKYHIOMEPHI (TaliMepbl), MEpHbIE
npooupku (Ha 10-20 mu1) m MepHbie KoyObl (25, 50, 100 u 200 mu), BoasHas OaHs (Wid
TEPMOCTAT), CTEKISHHbIE MallOYKH; KOHMYECKHWe KojoObl mnms tutpoBanus (50 u 100 wmum);
WHIUKATOpHBIE TOJOCKH Jisi ompeneneHus pH u craHmapTHas WHIMKATOpHAs IIIKana;
YHUBEpCaJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 M (nm no3arops! Ha 1, 5 u 10 mut), GropeTku
JUI TUTpOBaHUS, MeauIMHCKHe mmnpuilsl Ha 100150 M, 1abopaTopHbie W/WIK aHATUTHYECKHE
Bechbl, pH-MeTphl, cylmmnbHbIN mKad, u Ap. 1abopaTopHOE 000pyIOBaHUE.

4.2. UapopmMannoHHOe o0ecnevyeHne peain3alui NporpaMmbl

1. nst peanuzanuu mporpaMMbl OMOIMOTEeuHBI (HOHA 00pa30BaTENBHON OpraHu3alnuu
JIOJKEH UMETh TIeHYaTHbIC W/WIIN IEKTPOHHBIE 00pa3oBaTeIbHbIEe U HH()OPMALIMOHHBIE PECYPCHI,
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PEKOMEHIOBaHHBIE ISl MCIIOJB30BaHUSI B 00pa30BaTEIbHOM MpOIlecce, HE CTapIle ISITH JIET C
MOMEHTA U3/IaHHS.

2. PexoMeHnyemble TE€YAaTHBIE W3MAaHUA TI0 pealu3alnuu  00IIeo0pa3oBaTeIbHON
JTMCUUIUIMHBI TPECTABICHBI B METOMUECKUX PEKOMEHIAIUAX IO OPTaHu3aIiKi 00ydeHHUS.

Ilepeyens yueOHbIX U31aHull, UHTEpHET-pecypcoB, 10NOJTHUTEIbHOI JINTEPATyPhI

1. Epoxun, FO.M. Xumus ans mnpodeccwii M CIEHUAIBHOCTEH TEXHHYECKOTO U
ecTeCTBEeHHO-HayyHoro mnpodwien: yueOnnk / FO.M. Epoxun, W.b. KoaneBa. - Mockaa:
Axanemus, 2018. - 496 ¢

JIOTIOSTHUTETIbHBIE HCTOYHHKH:

1. Xumus [DnextpoHHbIH pecype]: yueOHoe mocobue / coct. I'. FO. Boctpukona, E. A.
XopoxopanHa. - BopoHnex: BOpOHEXKCKHI TOCyAapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcurer, ObC ACB, 2015. - 92 c. - OBC «IPRbooks» - Pexum pocryna:
http://www.iprbookshop.ru/59133.html

4.3. IlpuMepHbIe TeMbl KYPCOBBIX POEKTOB (pPadoT)
KypcoBoii poexT (paboTa) yueOHBIM IIJIaHOM HE NMPEAYCMOTpEH(a).


http://www.iprbookshop.ru/59133.html
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5. KOHTPOJIb 1 OLHIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBLHON JUCIHUATLIAHBI
KoHTpoJIb 1 OLIEHKA Pe3yJIbTaTOB 00YyUEHHsI OCYLIECTBISAECTCS IPENOIaBaTeNIEM B IIPOLECCE
NPOBEACHUS MPAKTUYECKUX 3aHATHH M JAa0OpaTOpHBIX padoT, TECTHPOBAHUS, a TaKXKe
BBIIIOJIHEHUSI  00y4YarolUMUCS 3a/IaHHH, WCCIIEIOBAHMM.
OoOy4YeHHs] OIpEAEIsIOT,

ACMOHCTPHUPOBATH IO 3aBCPIICHUHN U3YUCHUA AJUCHUILJINHBI.

HHIUBUAYAJIbHBIX ITPOCKTOB,

Pesynbprarel yTOo OOywaromuecs JOJDKHBI 3HaTh, IOHUMATh W
s hopMUpOBaHMS, KOHTPOJISI U OLIEHKUA PE3YJIbTATOB OCBOCHHS yICOHOW IUCITUTUTHHBI
WCIIOJIb3YETCSI CUCTEMa OIICHOUYHBIX MEPOINPHUSTUH, MPECTABIAIONIAs COO0 KOMILIEKC YICOHBIX

MEpPONPUSATHH, COTJIACOBAHHBIX C pe3yJabTaTaMu OOy4eHHUS W CHOPMYIHPOBAHHBIX C yYETOM

OI'OC COO (npeametnsie pezyapTaThl o aucuuiuinae) 1 @I'OC CIIO.

Ne Mopy. / Paspen Pe3yabTaT 00yueHus OueHoYHbIe MEPONPUATHS OK
/ Tema
I |OcHoBHO} MoOayJIb
1 |Pa3pgea 1. DopMyJHpPOBATH
OcHoOBBI 0a3oBble MOHATHS U
CTPOCHUA 3aKOHbI XMMHH
BellecTBa

1.1 |Crpoenue atomoB |CoctaBisaTe xumuueckue | 1. Tect «Ctpoenue aToMoB OK 01
XUMHUYECKUX (hopMyIbl COEIMHEHU B | XMMHUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |[IPUPOAA XUMUUECKOU CBSI3N».
npupoa OKHCIICHUS XUMUYECKUX  |2. 3a7a4u Ha COCTaBJICHUE
XUMUYECKON 3JIEMEHTOB, UCXOS U3 XUMHUYECKUX POpMYI
CBS3U BAJICHTHOCTHU U JIBYXaTOMHBIX COE€IMHEHHUI

AIEKTPOOTPHUIIATENBHOCTH  |(OKCHUIOB, CYIb(PHUIOB,
TUIPUJIOB U T.I1.).

1.2 |[lepuonuueckuii |XapakTepu3oBaTh [IpakTuko-opuentupoBanusie (OK 01
3aKOH U TabNMUIA |XMMHYECKHUE HIEMEHThI B |TEOpeTHUYECKUE 3aJaHusl Ha OK 02
J.1. MenpeneeBa [COOTBETCTBUHU € UX XapaKTEePU3aLUI0 XUMHYECKUX

MIOJIOKEHUEM B 3JIeMEHTOB: «MeTandyeckue /
NEePUOJIUYECKON CUCTEME |HEMETaNINYECKHE CBOMCTBA,
XUMHUYECKUX HJIEMEHTOB 31EKTPOOTPULATENBHOCTD U
.M. MenneneeBa CPOJICTBO K 3JIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOIUYECKON
CHUCTEME XUMUYECKUX
anemenToB .M. MenaeneeBa.
2 [Pazgen 2. Cocrasasars ypasHenusi |Kontpoabnas padora
XumMnuyeckue U CXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakuuu peakumi XMMHUYECKHE PeaKuum)
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Mopnyas / Pazgen
Ne y PesynbTaT 00yuenus OueHo4yHbIC MePONIPUSTHS OK
/ Tema
2.1 |Tunsl CocraBnaTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COEJIMHEHUS, Pa3JIOKEHUs, |ypaBHEHUN peaKIuii:
peakuuit oOMeHa, 3aMelleHus, — COEJIMHEHUS, 3aMEeIlEeHuS,

OKHCJIMTEIILHO-
BOCCTaHOBHTEIIbHBIC
PEaKLUK U PEeaKIHH
KOMIUICKCOOOpa30BaHUs
(1Ha mpumepe
THJIPOKCOKOMIUIEKCOB
QIIOMHUHUS U LIMHKA) C
y4acTHEM HEOPraHUIEeCKUX
BEIIECTB

pasnoxeHusi, o0OMeHa u
peaKkuui ¢ yqacTuemM
KOMIIIEKCHBIX COCIMHEHUM (Ha
npuMepe TUIPOKCOKOMIIIIEKCOB
AIIOMHUHUS U LIUHKA);

— OKUCTTUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIU C
MCIIOJIh30BaHUEM METOa
AJIEKTPOHHOTO OajnaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB ITUHKA U
AITIOMUHHUS).

2. 3ajaun Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOIYKTa
peaKIuu COeTMHEHHUS,
MaccOBOU Wi 00bEMHOM 0N
BBIXO/a MMPOJYKTa PEaKIUU
COEIMHEHUS OT TEOPETUUECKU
BO3MOYHOT'0; 00BEMHBIX
OTHONICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJIYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJYKTa PEaKIUH, €CIU OHO
U3 BELIECTB JIaHO B BHUJIE
pacTBopa C OIpeIeIeHHO I
MAacCOBOMU J10JIei
PacTBOPEHHOTO BEIIECTBA.
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Ne Mopys / Paspen Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHUS OK
/ Tema
2.2 |DOnexrpoautudeck|CocTaBisiTh ypaBHEHUS 1. 3anaHus Ha cocTaBieHHE OK 01
asi TUCCOLMAIINS 1| XUMHYECKUX PEAKIIUU MOJICKYJISIPHBIX ¥ HOHHBIX
WOHHBI OOMEH  |[MOHHOTO OOMEHa ¢ peakuuii ¢ ydacTueM OKCUJIOB,
Y4aCTUEM HEOPTraHUYECKUX |KUCIOT, OCHOBAHUM U COJIEH,
BEIIIECTB MOHHBIX PEaKINil TUAPOIH3a
COJIEH, YCTAHOBJICHUE
U3MEHEHHS KUCIOTHOCTH
CpeJbl.
2. JIaboparopnas padota
«Peaknuu rusiponmnzay.
3 |Paznen 3. HccaenoBatb crpoenne n | KonrposbsHas padora
Crpoenne u CBOliCTBA «CBolicTBa HEOPraHMYECKHUX
cBoiicTBa HEOpraHu4ecKux BeleCTB»
HEOpPraHM4ecKHUX | BelecTB
BellecTB
3.1 |Knaccudukanus, |Knaccudunmponats 1. Tect «HomenknaTtypa u OK 01

HOMEHKJIaTypa 1
CTpOCHHE
HEOPraHUIeCKUX
BEIICCTB

HEOpPraHUYECKHe BEIIECTBA
B COOTBETCTBHUH C UX
CTpPOCHHEM

HA3BaHHE HEOPTaHMUCCKUX
BELIECTB HUCXO/IS U3 UX
XUMHUYECKON (HOPMYIIbI UITN
COCTaBJICHUE XUMHYECKOMN
(bopMyIbl UCXOIS U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XHMHYECKOTO
aeMeHTa (COCTUHEHHUSI) B
MoJIeKyJie (CMecH).

3. [IpakTuueckue 3a1aHus MO
Kiaccuukanuu,
HOMEHKJIATYpE U XUMUYECKUM
dbopMynam HEOPraHUYECKUX
BEIIECTB Pa3TUYHbBIX KIIACCOB.
4. IlpakTuyeckue 3aaHus Ha
oTpeeNieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJA
XUMHYECKON CBS3H U TUTIA
KPUCTAITMYECKON PEIIeTKH.
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Ne Mopys / Paspen Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHUS OK
/ Tema

3.2 |duszuko- YcranaBnuBaTh 1. Tect «OcobenHocTn OK 01
XUMUYECKUE 3aBHCHUMOCTD (PH3UKO- XMUMHUYECKUX CBOMCTB okcuoB, |OK 02
CBOMCTBA XHUMHYCCKHUX CBOHCTB KHCJIOT, OCHOBAHHIA,

HEOPraHMYECKHX |HEOPraHUYECKHUX BEIIECTB |aM(OTEPHBIX TUIPOKCUIOB 1

BEILIECTB OT CTPOCHUSI aTOMOB H COJICI».

MOJIEKYJI, @ TAKXKE TUTIa 2. 3agaHusi Ha COCTaBJICHUE
KPUCTAJUIMYECKON PELIETKH | YPAaBHEHUM XUMHUYECKHUX

pEaKUHUii C yJaCTUEM MPOCTHIX
Y CJIOKHBIX HEOPraHMYECKUX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
AJIIEMEHTOB; HEOPTaHUYECKUX
KHCIJIOT, OCHOBAHHH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHUIYIONTUX UX
CBOMCTBA | CIIOCOOBI
MTOTYYCHHUS.
3. IIpakTuxo-
OPUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
CBOICTBA U MOJy4CHHE
HEOPraHMYECKUX BEILECTB.
4. JTabopatopHas pabota
«CBoiicTBa METAJJIOB U
HEMETAIIJIOBY.

3.3 ({IIpousBOACTBO O6ocHoBbIBaTh 3HaueHUE U |[IpakTuko-opueHTupoBannbie |OK 01
HEOpPraHWYECKUX |IPUMEHEHUE 3a/1aHus 110 COCTaBJICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB |XMMHUYECKUX PEaKIUii ¢
3HaueHUe U B OBITOBOM U y4acTUEM HEOPTaHUYECKUX
MIPUMEHEHHE B IPOU3BOICTBEHHON BEIIECTB, UCIIOJIb3YEMBIX IS
OBITY U Ha JeSITeNIbHOCTH YEJIOBEKA UX |UX UACHTU(DUKALNUU U
MIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB

CBOMCTBaMH MOJIyYEHUSI.

4 |Paznen 4. HccaenoBatb crpoenne n | KonrpoabsHas padora
Crtpoenue n cBoiicTBa oprannveckux |«CTpoeHHe H CBOMCTBA
CBONiCTBa BeleCTB OPraHM4YeCKHUX BelecTB»
OPraHMYecKux

BelIECTB
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Ne Mopys / Paspen Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHUS OK
/ Tema
4.1 |Knaccudukanus, |Kmaccudunmponarsb 1. 3agaHust Ha COCTaBJICHUE OK 01
CTPOCHHE U OpraHWYECKUE BEIIECTBA B |HA3BaHUI OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEIMHEHUH IO TPUBUAIIBHOMN
OpraHuYeCKUX CTPOCHHEM WJTH MEXTYHAPOIHON
BEIECTB CHCTEMaTHUYECKOMN
HOMEHKJIaType.
2. 3agaHusi Ha COCTaBJICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYIT
OPraHUYeCKUX BEIIECTB
OT/CIIbHBIX KJIaCCOB.
3. 3ajaun Ha onpezeneHue
npocreiien GopmyIibt
OPraHNYeCKOW MOJIEKYJIBI,
WCXOJI U3 DJIEMEHTHOTO
coctana (B %).
4.2 |CBoiicTtBa VYcTanaBiuBaTh 1. 3aganusa Ha cocTaBiIEeHUE OK 01
OPraHN4YeCKUX 3aBUCUMOCTD (DU3UKO- YpaBHEHUH XUMUYECKUX OK 02
COEeUHEHNN XUMHUYECKUX CBOMCTB peaKkui ¢ yyacTuemM

OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKY

OpraHUYeCKHUX BEIECTB HA
OCHOBAaHMU UX COCTaBa U
CTPOCHHSL.

2. 3aga"usa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYCCKUX
peaKInii, HILTIOCTPUPYIOLTUX
XHMUYECKHE CBOMCTBA C
Y4€TOM MEXaHHU3MOB

IIPOTECKAHUA JaHHBIX peaKHI/Iﬁ u

Te€HETHYECKOH CBSA3H

OPraHn4CCKUX BCUICCTB PA3HbIX

KJIaCCOB.
3. PacuerHble 3a1a4n 1o
YPaBHEHHSIM PEaKIHid C
y4acTUEM OPraHUYECKHX
BEIIIECTB.

4. JlaGopaTopHas paboTa
«[lonyuenue sTuneHa u
U3yUYEHHE ETO CBOMCTBY.
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Ne Mopys / Paspen Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHUS OK
/ Tema

4.3 |Oprannueckne |OOocHOBBIBaThH 3HaueHMeE U |[IpakTuko-opuentupoBanusie |OK 01
BEIlIECTBA B MPUMEHEHUE 3a/IaHMsl TI0 COCTABJICHUIO OK 02
AKU3ZHEJESATENIbHOC |OPraHUYECKUX BEIIECTB B |XUMUYECKUX PEAKIIHIL C
TH 4€JIOBEKa. OBITOBOM U y4acTUEM OpraHUYECKUX
[Ipou3BoCTBO U |IPOU3BOACTBEHHOM BELIECTB, UCIIOJIb3YEMBIX JJIS
[IPUMEHEHHE JeITETHPHOCTH YEJIOBEKA UX |MX UACHTU(HUKAIMN B OBITY U
OpraHUYECKUX (U3NKO-XUMUYECKUMHU IPOMBILLIJIEHHOCTH.

BEIIIECTB B CBOWCTBAMM
MIPOMBIIIITIEHHOCT
u

S |Pa3pean S. Hccnenoats paBHoBecue | Kontpoabnas padora
Kunernuyeckue u (¥ cKOpocTh XUuMU4YecKHX [«CKOPOCTh XMMHYECKOM
TepMOJANHAMMYE |peaKuui PeaKknuu ¥ XUMHYeCKoe
CKHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEKAHUS
XHUMHYECKHX
peakuuii

5.1 |Kunernueckue  |MccrnemoBarh BIUSHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTpalluu BBIOOD: OK 02
MIPOTEKAHMS pearupyomux BemecTB U |— «OnpeneneHne 3aBUCUMOCTH
XUMUYECKUX TEMIIepaTypbl Ha CKOPOCTh |CKOPOCTH PEAKLIUU OT
peaxuui XUMUYECKUX peaKIni KOHIIEHTPALUHU pearupyroumx

BEIIIECTBY;

— «Omnpezenenne 3aBUCUMOCTH
CKOPOCTHU PEaKLUHU OT
TeMIIepaTypbD».

2. IlpakTtuko-
OpPUEHTHPOBaHHbIE
TEOpPETUUYECKHE 3aJaHUs Ha
aHanu3 (aKTOpPOB, BIMSIOLIMX
Ha U3MEHEHUE CKOPOCTH
XUMUYECKOHN peakIuH.

5.2 | Tepmoaunamuuec |MccnenoBars BIusHUE 1. 3amaun Ha pacueTsl OK 01
KHe U3MEHEHMS KOHIIEHTPALUK |TEeTIOBBIX AP PEKTOB OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMH CPENIBI U [ XUMUYECKUX PEAKLIUN U
IIPOTEKAHUS TEMIIEPATYPhI Ha OIIPEIEIICHUE TUIIA PEAKIIUT
XMUMHYECKHUX CMellleHHe XUMUYecKoro  ((1o TernoBoMy 3¢ dekTy: 9K30-
peaxkuuil. paBHOBECHS Y DHJIOTEPMUYECKHUE).

PaBHOBeCHE 2. IlpakTuko-
XUMHYECKHUX OPHUEHTUPOBAHHBIE 3a/1aHUS Ha
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Ne Mopys / Paspen Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHUS OK
/ Tema
peakuuit IIpUMEHEHHUe IpuHiuna Jle
[ITarenpe 11 HAXO0KACHUS
HAIPaBJICHUS CMEIEHUS
PaBHOBECHSI XUMUYECKOMN
peaxnuu u aHaau3 GaKTopos,
BIIUSIIOLIUX HA CMELEHUE
XMUMHUYECKOTO PaBHOBECHS.
3. JJabopaTtopHas pabota
«M3ydeHne BIUSHUA
pa3IuYHbIX (PaKTOPOB Ha
CMEIIEeHUE XUMHUYECKOTO
PaBHOBECHSI.
6 |Pasnen 6. HccnenoBarb KonTposbHnas paGora no
JAucnepcHbie JHUCIEPCHBIE CHCTEMBbI TeMe «/lucnepcHbie
CHUCTEMBI CHCTEMBbI»

6.1 |ducnepcHsbie Paznuuare uctTuHHBIE 1. 3agaun Ha npuroroBnenne |OK 01
CUCTEMBI U pacTBOPBI, KOJJIOUIHBIE pacTBOpPOB. OK 02
(hakTophI X pacTBOPHI U 2. IlpakTuko-

YCTOWUYMBOCTH rpy0oaucrepcHbie OPHEHTHUPOBAHHBIE PACUETHHIE
CUCTEMBI Ha OCHOBE 3a/laHUsl Ha IUCTIEPCHBIE
XUMHUYECKOTO CHUCTEMBI, UCIIOJIb3yEMBIE B
SKCIIEPUMEHTA OBITOBOM W TTPOU3BOACTBEHHOMN
JIEATEIbHOCTH YEJIOBEKA.

6.2 |UccnemoBanne  |McciemoBarh Gpu3NKO- JlaGopartopHnas paborta (Ha OK 01

CBONCTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3JInYHBIX BUJIOB — IIpuroroBneHue pacTBOpoOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HMccnenoBanue AuCHepCHbIX
CUCTEM.
7 |Pasznea 7. HccienoBaTh CBOMCTBA
KauecTBeHHBIE |(OpPraHMYeCcKHUX U
peakuuu HEOPraHu4eCcKHX
00Hapy:KeHus BeIECTB C
OPraHMYeCcKUX M |HUCIO0JIb30BAHNEM
HEOPraHUYeCKHUX | Ka4YeCTBEHHbIX PeaKIuH
BelIeCTB

7.1 |Ob6HapyxeHue Hccnenosats 1. JTaboparopHas pabota (Ha  |OK 01
HEOPraHMYECKHUX |KaueCTBEHHBIE peaKLuu BBIOOD):

KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTHUYECKHUE PEAKIIUU
AHHOHOB kaTuoHoB [-VI rpymm;

— AHamuTHYeCKUe pcaknuu
AHHOHOB.
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Ne Monyts / Paszen PesynbTaT 00yuenus OueHo4yHbIC MePONIPUSTHS OK
/ Tema
2. IlpakTyeckue 3a1aHus Ha
COCTaBJICHUE YPAaBHEHUI
peakuuii oOHapyKEeHUs
kaTuoHOB [-VI rpynmn n
AQHUOHOB, B T.4. B
MOJIEKYJISIPHOM U HIOHHOU
dbopmax.
7.2 |OGHapyxeHue Uccnenosath 1. JlaboparopHnas padora (Ha |OK 01
OPraHuYeCKUX Ka4eCTBEHHBIE PEAKIIUH BBIOOD):
BEILIECTB OpraHUYEeCKUX coennHeHui |— KauecTBeHHBIE peakinu Ha
OT/AEIBbHBIX OT/ICNIbHBIX KJIAaCCOB OT/ICJIbHBIE KIIACCHI
KJIaCCOB C OPraHUYeCKUX BEIIECTB;
HUCTIOJIb30BAHUEM — KavecTBeHHbIl aHanu3
KaueCTBEHHBIX OPraHWYeCKUX COCTUHEHUH TI0
peakimit (G YHKIIMOHATIBHBIM TPYIIITaM.
2. IlpakTnyeckue 3aJjaHus Ha
COCTaBJICHNE KaYECTBEHHBIX
peakiuii oOHAPYKEHUS
OPraHNYEeCKUX COCTMHECHUH.
II |IlpukaagHoOii MOAYJIb
8 |Pa3nmea 8. OueHuBaTh NOCJEACTBHS |3amUTa Keiica (¢ yueToM
XuMus B ObITY M |OBITOBOM U Oynyuiei npogeccuoHaAIbLHOM
NMPOU3BOJACTBEHH |IIPOU3BOACTBEHHOM JAesITeJIbHOCTH)
ol JEATEJIHLHOCTH YeJI0BeKa C
NeATeJILHOCTH MO3UIMI DKOJTOrHIECKOM
YeJ10BeKa 0e30macHOCTH
Xumus B ObITy 1 |OnieHuBaTh nocnenctsus | Ketic (¢ yuerom Oymymei OK 01
MIPOU3BOJICTBEHHO | OBITOBOM 1 npoheCCUOHAITBHOU OK 02
W IeATeIbHOCTH  |ITPOU3BOICTBEHHOM JIESATETLHOCTH) OK 04
YyeJnoBeKa JeSATEIbHOCTH YesioBeKa ¢ |Bo3MoOKHbBIE TEMBI KEHCOB: OK 07

MMO3UIINH DKOJIOTHYECKOU
0e30MacHOCTH

1. IToreruienue knumara u
BBICBOOOKI€HHE I'a30BbIX
THIPaTOB CO JIHA OKEaHa.

2. byaymue Marepuaisl Ui
aBHa-, MallMHO- U
IpuOOPOCTPOEHUSL.

3. HoBble MaTepuansl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPacTUTEIBHBIX MPENAPATOB.
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Ne Mopys / Paspen Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHUS OK
/ Tema
9.1 (Pa3nmen 9.1. HNurepnperupoBarth 3amura yueoHo-
HccnenoBanue U |XUMHUYECKHeE MPOLECCHl M |MCCIIEI0BATEIBCKOTO MPOEKTa
XUMHYECKH siBJieHHs1 B Onocgepe (c yueTrom Oyaymeit
aHa/Iu3 npo¢eccCHOHATbHOU
00bEeKTOB JesiTeJIbHOCTH)
onocdepnbl
9.1.1|OcHoBBI BreimonusaTe nonneii uki | 1. Jlaboparopnas padota OK 01
nabopaTopHOM AKCIIEPUMEHTAILHOTO «OCHOBBI JTaOOPaTOPHOU
MIPAKTUKHU B WCCIICIOBAHUS C MIPAKTHKI.
npodecCHoHaANBH |COOIIOIEHUEM TTPABHII 2. TumoBbie pacyeTsl MO
bIX TaOOpaToOpUsiX |6€30MaCHOTO OOpAIEHHUs C |TEeMATHUKE SKCIIEPUMEHTA.
BEIIECTBAMU U 3. 3agaun Ha BHIYUCIICHUE
1a00paTOPHBIM CpEIHETO 3HAYCHUS
o0opynoBaHuEM OKCIICPUMEHTATBHBIX JJAHHBIX,
MIOTPEIITHOCTH.
4. IIpencraBieHue pe3ynbTaTOB
SKCIIEPUMEHTA B PA3ITMYHON
dbopwme (Tabnuia, rpaduk,
OTYET, IOKJIAJl, Ipe3eHTaLus).
9.1.2 | XuMuueckuit UccnenoBats xumuuecknii |1. Tect «CBoMCTBa 1 cOCcTaB OK 01
aHaju3 nmpoo coCTaB TIpo0 BOIBI BOJIBI». OK 02
BOJEI 2. 3agagne «XUMHUYECKUN OK 07

COCTaB BOJIbI, TUIT BOJIBI U
CrocoObI ee MpUMEHEHU (C
HCII0JIb30BaHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).
3. IIpakTuxo-
OPUEHTUPOBAHHBIE
TEOpeTUYecKHe 3a1aHus Ha
COCTaB BOJIbI U CIIOCOOBI
BBIPA)KEHUSI KOHIICHTPAIMH U
nepecyeT KOHIEHTpaIuii (¢
HCIOJIb30BaHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).
4. JlaGopaTopHasi paboTa Ha
BBIOOD:

— Ouucrtka BOAbI OT
3arpsA3HEHUN;

— Onpenenenne pH Boabl U ee
KUCJIOTHOCTH;

— Ornpezenenne XeCTKOCTH
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4yHbIC MePONIPUSTHS

OK

BOJIbI ¥ CIIOCOOBI €€
YCTpPaHEHHUSL.

9.13

XUMHUYIEeCKUI
KOHTPOJIb
KadecTBa
MPOJYKTOB
MMUTaHUS

HccnenoBats XuMU4ecku
COCTaB HpO)IYKTOB IIMTAHUA

1. Tect «Oprannyeckue u
HEOpPraHWYeCKUe BEIeCTBa,
BXO/JISIIIME B COCTaB MPOJAYKTOB
MUTAHUS.

2. IlpakTtuko-
OPUEHTUPOBAHHBIE 3a/ITaHUS 110
KYJIMHApHOW TEMaTHUKE.

3. JJaboparopHas pabora (Ha
BBIOOD):

— ObHapyxeHue HUTPATOB B
MPOJYKTaX MUTAHUS;

— WccnenoBanue mpoyKToB
MUTaHUS HA HaJM4Ke
yIIeBO0B (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJIH4uue
YIIeBOA0B (Kpaxmall, TJII0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHanu3 npoo
MOUYBEI

HccnenoBaTth XMUMHUYECKUN
cocTaB Mpo0 MOYBbI

1. Tect nmo TeMe «XUMHUYECKUH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YIOOPEHUI».

2. 3amanne «B3anMOCBSI3b
COCTaBa MOYBKI, THII TIOYBBI K
€¢ Ha3HAYCHUSY.

3. JTaboparopHas paboTa (Ha
BBIOOD):

— OOHapyxeHue

OK 01
OK 02
OK 07
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4yHbIC MePONIPUSTHS

OK

HEOPraHUYECKHUX IIPUMECEN B
npo0ax MOYBHI;

— Omnpenenenne pH BogHOM
BBITSDKKU TIOYBBI, €€
KHUCJIOTHOCTH U IIEJIOYHOCTH.

9.1.5

Uccnenosanne
00BEKTOB
ouochepsl

HccnenoBaTh XUMHUUECKUM
cocTtaB 00BEKTOB
6uocdeps! Ha IpuMepe
HpOILYKTOB IIUTaHUsA, BOJbI
1 TIOYBbI

Y4ueOHOo-1CClIe10BATENLCKUN
IIPOEKT B 00J1aCTH
HCCleq0BaHus 00bEKTOB
o6uocdepsl.

Bo3MoxHBIE TEMBI TPOEKTOB:
1. MccrenoBaHne cocTaBa
MHHEPAIBHOU BOJBI
PEKOMEHIAIIUH TIO €€
HCIOJIL30BAHUIO.

2. UccnenoBanue
pa3pylIaroIIero IeUCTBUSA
IIPUPOIHOM BOJBI HA
CTPOUTEIIbHbIC MATEPHUAIIBI.
3. CocTaBiieHHE TPOEKTA
IIBETHHKA/OTOpO/1a/caia B
3aBHCHMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX TTOYB.
4. CocTaBieHHUE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJENI0) B 3aBUCUMOCTH
OT COJIEp)KaHUsI XUMHYECKUX
MAaKpO U MUKPO3JIEMEHTOB B
MPOJYKTaX MUTAHUS.

5. UccnenoBaHue KauecTBa
ATHEBOM BOEIL.

6. UccnenoBanue mpoO
BOJIOIIPOBOHOM BOJIbI HA
MpEeAMET YCTPaHEHUs
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH
BOJIbI B CEIILCKOXO03SIMCTBEHHOM
JIeSITEIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3zgen 9.2.
HccnenoBanue u
XUMHYECKHii
aHaJIn3

HNuTepnpernpoBarb
XMMHYECKHe NPonecchl 1
SIBJICHUSA B TeXHOC(epe

Y4eOHo-ucce0BaATE/IbCKUH
NPOEKT (C yueToM Oyayuieit
npo¢ecCHOHATbHOH
JAesiTeIbHOCTH)
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Ne Monyas, / Paznen Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHUS OK
/ Tema
00beKTOB
TexHochepsbl
9.2.1{OcHoBBI Breimonusate nosneii ki | 1. JJaboparopuas pabora OK 01
nabopaTopHOM 9KCIIEPUMEHTAILHOTO «OCHOBBI J1aOOpaTOPHOU
MIPAKTUKHU B UCCIICJIOBAHHUS C MIPAKTHKN.
podecCHOHABH |COOIIIOICHUEM TIPABHIT 2. TumnoBBIE pacyeTHI IO
bIX JJabopaTopusix |0e30macHOro 0OpalleHus ¢ |TeMaTUKe SKCIIEpUMEHTA.
BEIIECTBAMU U 3. 3agaun Ha BHIYUCIICHUE
1a60paTOPHBIM CpEIHETO 3HAYCHUS
000py1I0BaHHEM OKCIIEPUMEHTATBHBIX JTAHHBIX,
MOTPETITHOCTH.
4. IIpencraBieHue pe3ynbTaTOB
SKCIIEPUMEHTA B PA3ITMYHON
dbopwme (Tabnuia, rpaduk,
OTYET, TOKJIAJI, TPE3CHTAIIHS).
9.2.2| XuMu4ueckum Uccnenosate xumuueckuid |1. 3agaun Ha onpeesieHre OK 01
aHajau3 mpoo COCTaB MPOO TEXHUUECKOW |METaJIOB, HEOPTaHUICCKUX OK 02
TEXHUYECKOU BOJEI QHHOHOB M OPraHUYECKUX OK 07
BO/IBI BELIECTB B TEXHUUECKON BOJIE

Pa3HOTO Ha3HAYCHHS.

2. IlpakTtuko-
OPHUCHTHPOBAHHBIC
TEOPETHUYECKUE 3aJIaHUS Ha
COCTaB BOJBI U CITOCOOBI
BBIp)XCHUS KOHIICHTPAIH 1
nepecyeT KOHIEHTpaIuii (¢
HCIO0JIb30BaHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).
3. 3aganne « XUMHYECKUH

COCTaB TEXHUYECKOMH BOJBI, THUII

BOJIBI M CIIOCOOBI ee
IpUMEHEHHs» (C
UCII0JIb30BaHUEM
HOPMAaTHBHBIX IOKyMEHTOB).
4. JlaGopaTopHas pabota (Ha
BBIOOD):

— Onpenenenne XJ0pua0B
METOJIOM TUTPOBAHUS B
TEXHHUUYECKOM BOJIE;

— Onpezenenne XeCTKOCTH
TEXHUYECKOH BOIBI METOJIOM
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Ne Mopys / Paspen Pe3yabTar 00yueHus OueHovHbIe MePONIPUATHUS OK
/ Tema
TUTPOBAHUSI.

9.2.3 | XumMuueckuit UccnenoBats conepxanue |1. Tect mo teme «Xumuueckuit |OK 01
KOHTPOJIb YTIEKUCIIOTO Ta3a B coctaB atmMocdepHoro Bo3ayxa |[OK 02
KadecTBa BO3/yXa |BO3/IyXe U BO3yxa paboyeil 30HbI». OK 07

2. IIpakTuko-
OPHEHTHPOBAHHBIE 33JITaHUS Ha
XUMHUYECKNN aHAIIN3 COCTaBa
BO3/IyXa.

3. JJabopartopHas pabota
«Omnpenenenue conepxKaHus
YIJIEKUCIIOTO ra3a B BO3AyXe
MOMEILIEHUs IKCTpecc-
METO/IOM.

9.2.4| XuMnueckuit Uccnenosath mpoObI 1. ITpakTuxo- OK 01
aHayu3 npoo MaTepuajoB CTPOUTENBHO- |OpUEHTUPOBaHHbIE 3a1anHus o |OK 02
MaTepuaioB pecTaBpaliOHHOM XUMUYecKoMy aHam3y nmpoo  |OK 07
CTPOUTENBHO- NEesITeIbHOCTH U IU3aifHa  |MaTepHalioB CTPOUTEIBHO-
pecTaBpalliOHHON pecTaBpalluOHHON
NeSITeIbHOCTH U NEeSITeIbHOCTH U TU3aiHa.

U3aifiHa 2. JIaboparopnas padoTa (Ha

BBIOOD):

— M3roToBieHnEe Kpacok

(o 160p MUTMEHTOB U
CBSI3BIBAIOIINX BEIIECCTB);

— UccnenoBanue CBOWCTB
BSDKYIIUX BEIIECTB HA TIpUMeEpe
THUIICA.
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Ne Monyts / Paszen PesynbTaT 00yuenus OueHo4yHbIC MePONIPUSTHS OK

/ Tema
9.2.5|UccnenoBanune  |MccnenoBarh xumuueckuil |YuebHo-uccnenonatensckuii  |OK 01
00BEKTOB COCTaB 0OBEKTOB MIPOEKT B 00J1aCTH OK 02
TEXHOCHEPHI TeXHOC(EPHI HA TIPUMEPE  |HCCIIeTOBaHUS OOBEKTOB OK 04
TEXHUYECKOM BOJBI U TEXHOCHEPHI. OK 07

MAaTEpHAIOB CTPOUTEIIHHO-
pecTaBpalMOHHOM
NeITeIbHOCTH U JU3aiHa

Bo03MOXHBIE TEMBI TPOCKTOB:

1. KonTponb kauecTBa
TEXHUYECKOH BOJIBI Pa3HBIX
BHJIOB B COOTBETCTBHH C
meroaukamu 1o 'OCT.

2. Co3nanue JeKOPaTUBHOM
HITYKaTypPKH.

3. [TurMeHTHI B U3ACTUAX U3
CTEKJIa.

4. UccaenoBanue
pa3pylIaoNIEro ACUCTBUS BOIbI
Ha CTPOMTEILHBIC MaTEPHAIHI.
5. OueHka COCTOSIHUS BO3AyXa
paboueii 30HbI CIIEIUATICTA
(TexHomora, CTpOUTENS U T.1I., C
y4eToM 00J1acTu
npoeCcCUOHATBHON
JESITEIbHOCTH) B COOTBETCTBUU
C HOpMaTHUBHBIMU
JOKYMEHTaMHU.
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6. ATATITAIIAA PABOYEH TPOT'PAMMBI ITPU OB YUYEHUY WHBAJIA]IOB
n 1 C OrPAHUYEHHBIMU BO3MOXKHOCTSAMMUA 3/10POBbSA

Ananranus pabodei mporpammel yueOHo# auctimumnabl [1]]. 02 Xumus mpoBoauTCs mpu
peanu3alMu  AAANTHBHOW  0Opa3oBaTeIbHOM MPOrpaMMbl — MPOTPaMMBl  MOATOTOBKH
CIEIMAIMCTOB CPETHETO 3BEHA M0 cnenuanbHocTu 36.02.01 Berepunapus B 1einsx odecneueHus
IpaBa HHBAJIMAOB M JIMI C OrPAaHUYEHHBIMU BO3MOXHOCTSMHU 3/10POBbs Ha IOJy4EHHE
npodeccHOHAIEHOTO  00pa30BaHUs, CO3JaHHUS HEOOXOJMMBIX JUISl TOJYYCHHS CPETHETO
npodeccnoHaAIbHOTO  O0Opa3oBaHMsl  YCJIIOBHH, a Takke 00eCleYeHHs]  JIOCTHIKCHUS
oOyJaromuMuUCs HMHBAJTUAAMH M JIMIAMH C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS
pe3yIbTaToB (POPMUPOBAHUS MPAKTHUECKOTO OTIBITA.

Oobopyooeanue yueoHo20 KabuHema Xumuu 015 00y4arOWUXca ¢ paziuiHolMU 6UOAMU
02paHuYenus 300po6vs

OcHamieHve KaOMHETa XMMHHM JIOJDKHO  OTB€YaThb OCOOBIM  00pa3oBaTeiIbHBIM
MOTPEOHOCTAM 00YyJarOIMMXCsl MHBAJIMJOB U JIUL C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI.
Kabuner nomkeH ObITh OCHalleHbl OOOPYJOBAaHUEM U YUY€OHBIMH MECTAMHU C TEXHUYECKUMU
cpeacTBamMu oOy4deHHsl 1Sl OOy4aroIMXCsl ¢ pa3IMYHBIMU BUIaMU OTPAaHUYEHUH 310POBbSL.

Kabuner, B KOTOpoM 00ydJaroTCs JIMIa C HAPYIICHUEM CyXa JOJKEeH ObITh 000pyA0BaH
paaroKIaccOM, KOMIBIOTEPHOW TEXHUKOW, AyAUOTEXHUKOW, BHUICOTEXHUKOM, SIEKTPOHHOMN
JIOCKOM, MYJTbTUMEAUNHONW CUCTEMOM.

Jnsa  cnaboBuasnmx oOydamomuxcss B KaOWHETe MpelycMaTpUBAIOTCS IMPOCMOTP
yAaJeHHBIX OOBEKTOB MpPH TMOMOIIM BUJCOYBEIMUYUTENEH M YHOAJ€HHOTO IPOCMOTPA.
Hcnone3oBanne bpalineBCKOM KOMIIBIOTEPHOW TEXHHUKH, SJIEKTPOHHBIX JIYN, MpPOrpamm
HEBU3YaJIbHOTO JOCTyNa K MH(pOpMallMu, TEXHUYECKHX CPEICTB IMpHeMa-lepenadn yuyeOHOU
nH(pOpMaIUK B TOCTYITHBIX (popMax.

s oOyyaronuxcsi ¢ HapyIlIeHHEM OINOPHO-ABUTATENIbHOIO anmnapaTa KaOMHET JOJDKEeH
ObITH 000PYIOBAH NEPEIBUKHBIMU PETYIUPYEMBIMU MMaPTAMU C UCTOYHUKOM MUTAHUSI.

BrlmeykazanHoe ocHallleHHe YCTaHABIMBAETCSA B KaOWHETE MPU HATUYUU 00yJaromiuxcs
M0 aJanTHPOBAaHHOW 0Opa30BaTENLHON MpOrpaMMe C Y4€TOM HMMEIOMIErocs THIa HapyIIeHUN
3I0POBBS y 00y4aromerocs.

Opzanuzayus npakmuku o00y4awOWuxca UHEANUO08 U JUY C O0ZPAHUYEHHBIMU
603MOHCHOCIAMU 300P06bA

®opma mnpoBeAeHUS Y4EOHOW W NPOU3BOIACTBEHHON MPAKTUKH YCTaHABIMUBACTCA C
Y4E€TOM OCOOCHHOCTEH MCUXO(PU3NYECKOrO pa3BUTHUSA, WHIAUBUAYAJIbHBIX BO3MOXHOCTEH U
COCTOSIHUSI 3JI0pPOBBbsl OOYHaIOLIUMXCS HHBAIMIOB M JIMI C OTPAaHUYEHHBIMH BO3MO>KHOCTSIMU
3JI0pPOBBAL.

[Ipu onpeneneHnn MecT MPOXOKIACHUS MPAKTUKU JUTsI JAHHOW KAaTErOpuu 00yJaromuxcs
HEOOXOIMMO YUYUTHIBAaTh PEKOMEHJALMU, JaHHble MO pe3yldbTaTaM MEIHKO-COLUaTbHON
OKCHEPTU3BI, COJEpKalleiicss B HMHAWBUIAYaIbHOM MporpaMme peaOWiINTAallud WHBAIH/A,
OTHOCHUTEIILHO PEKOMEHOBAaHHBIX YCIOBHI U BUJOB TPYAA.

I[Ipy HEoOXOAMMOCTH Al MPOXOXKACHUS MPAKTUKA HHBAIUAAMHU  CO3JAI0TCA
crenuanbHble paboyre MecTa C Y4eTOM HapyIIeHHBIX (QYHKIUS W OrpPaHUYeHHH HX
KU3ZHEJEATEIbHOCTY B  COOTBETCTBUUM C TpPeOOBAHUAMHU, YTBEPKICHHBIMH IPUKA30M
Munucrepcrsa Tpyzaa Poccun ot 19.11.2013 r. Ne 685H.

Hugpopmayuonnoe u memoouueckoe odecneuenue odyuarouyuxcs

Hoctyn k MH(GOPMAaIMOHHBIM U OMOIMOrpadMuecKuM pecypcaMm, yKa3aHHbIM B 1. 3.2.
paboueil mporpaMMsl, JOJKEH ObITh MPEICTaBIeH B popMax, aJanTUPOBAHHBIX K OTPaHUUYCHHUSIM
3JI0pOBbs 00YUAIOIINUXCSl HHBAIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3[J0POBBSI:

Jlnist U1 ¢ HapyIeHUsIMU 3peHus (He MEeHee OJHOTO BUJA):

- B [I€4aTHOW (hopMe yBETUUYEHHBIM HIPUPTOM;

- B (hopMme 2IeKTPOHHOTO IOKYMEHTA;

- B popme ayanodaiina;
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- B me4aTHo ¢opme Ha si3pike bpaiiis.

JUig U1 ¢ HapyLIEHUsAMHU CiIyXa:

- B meyaTHou opme;

- B (hopMme 2IeKTPOHHOTO IOKYMEHTA.

JUig 1 ¢ HapyIIeHUsIMU OIIOPHO-/IBUTATENIBHOTO ammapara (He MEHee OJIHOTO BUAA):

- B meyaTHoOU opme;

- B hopMe 2IeKTPOHHOTO TIOKYMEHTA;

- B hopme aynmodaiina.

JUig au1 ¢ HEPBHO-IICUXUYECKMMU HapYIIEHUSIMH (PacCTpOWCTBO ayTHUYECKOIO CIEKTPA,
HapyIIEeHUE ICUXUYECKOTO Pa3BUTHS) (HE MEHEE OJHOIO BUJIA):

- HCTI0JIb30BaHHUE TEKCTA C WILIIOCTPALUAMU;

- MyJbTHMEIUITHBIE MAaTEPUAIIBI.

Bo Bpems camocTosTeNbHOM MOATOTOBKM OOydYaromMecs WHBAIUABI M JIMLIA C
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JIOPOBbBSI JOJDKHBI OBITH OOECIEYeHBI JOCTYIIOM K CETH
HNuTepHer.

Dopmol U MemoObl KOHMPONA U OUEHKU PE3YIbMaAmos 00y4enus

[Ipumensiemble mpu peanuszanuu padoueil mporpammbl ydyeOHOW aucruruivael 11]1.02
Xumust QOpMBI W METOABI KOHTPOJISI TIPOBOAATCS C YYETOM OTPAHUYCHUS 3I0POBBS
00yJaronuxcs.

Henbto Tekyliero KOHTPOJIS SBISIETCS CBOEBPEMEHHOE BBISBICHHE 3aTPyAHEHUN H
OTCTaBaHHs OOYyYaromerocss ¢ OrPAaHWYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBbS M BHECEHUE
KOPPEKTHUBOB B YUEOHYIO IEATEIbHOCTD.

dopMa NPOMEKYTOUHOH AaTTECTAlMM YCTAHABIMBACTCS C YYETOM WHIUBHIYaTbHBIX
Ncuxo(U3nUecKux OCOOEHHOCTEH OOydaroluxcsi WHBAIMIOB U JIMI C OrpaHUYEHHBIMU
BO3MOJKHOCTSIMH 37I0pOBbs (YCTHO, NHUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B
(dhopme TeCTUPOBAHMS | T.II.).

IIpu npoBeneHUM MPOMEXKYTOUHOM aTTecTanuu 00yJaroImeMycs peloCTaBIsAeTCs BpeMs
Ha MOATOTOBKY K OTBETY, YBEJIMYEHHOE He Oojiee 4eM B TPU paza YCTAaHOBJIEHHOIO JUIS
MOJATOTOBKH K OTBETY OOy4aIOIIUMCsl, HE UMEIOIUM OIPaHUUYEHHUN B COCTOSHUM 3/10POBbSL.
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7. JUCT BHECEHHBIX U3MEHEHUI

JonosiHeHns1 ¥ H3MEeHeHUs1 B padoyeil mporpamMmme

3a / yueOHbIii rog

B pabouyro mporpammy I1J1. 02 Xumus

o crenuainsHocTy 36.02.01 Berepunapus

BHOCATCHA CIICAYIOIIHUE JOTIOJTHCHNUA U U3MCHCHHS:

JlonosHeHUs ¥ U3MEHEHUS BHEC(J1a) H.A. Kynaera
(roamnuce) N.0. damunus

PabGovass mporpamma mnepecMoTpeHa W OJ00peHa Ha 3aceJaHUM NPEIMETHON (IIUKIIOBOIN)
KOMHUCCHU MEIUITMHCKHAX U €CTECTBEHHBIX HAYK

« » 20 I.

[Ipencenarens npeaMeTHOM

(IIMKIIOBO¥T) KOMUCCUH A.M. KupxuHoBa
(moxmnuce) N.0. Gdamunus




