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1. ACIIOPT PABOYEN IMPOI'PAMMBbI YYEBHOM JJUCIIUILTAHBI
CO0.02 XumMusl

1.1.O6aacTh NPUMEHEHUS POrPaAMMBbI

Pabouass mporpamma yueOnoit mucummiuabl COO 02 Xwumus SBISIETCS COCTaBHOM
4acTbl0 OCHOBHOH mpodeccHoHaIbHOW 00pa30BaTENbHON MPOrpaMMbl MOJUTEXHUYECKOTO
koemka PI'BOY BO «MITY» B coorBerctBUHM ¢ (eaepaabHbIM TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHbIM CTaHIAPTOM CpelHero mnpodeccuoHanibHoro obpaszoBanus (mamee — GI'OC
CIIO) no criermmansHocTH 31.02.01 Jleuebnoe neno

1.2. MecTo yueOHO# JUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
O6meobpazoBarenpHas guctumimHa COO.02 «Xumus» sSBIsSETCS 005S3aTEIbHON YacThiO

00111e00pa30BaTEeIbHOrO MHKJIa 00pa30oBaTeIbHON MporpaMMmbl B cooTBeTCTBUU ¢ DPI'OC
CIIO no npogpeccuu/cneyuanvrnocmu 31.02.01 Jleuebnoe oeno

TpyaoeMKOCTh NUCHUIUIMHBI «XUMUS» Ha YriayOJIeHHOM YypoBHE coctaBiseT 138 wacoB, u3
koTopeix 102 yaca — 6a30BbIi MOayb (7 pa3aenoB) u 36 yacoB — NPUKIATHOW MOAYJb (2
pa3zena), BKIIOYAIOUIMN  MPAKTUKO-OPUEHTUPOBAHHOE  COJAEpIKAHHME, YCHUIIMBAIOIIEE
PO HIEHYIO COCTABIISIONIYIO 110 KOHKPETHOM MPO(ECCHU WITN CTIEUAITBHOCTH.

[TpuknanHoil MOy b BKIItOUaeT ABa pasnena. Pazgen 8 «Xumusi B ObITY U MPOU3BOJCTBEHHOU
JeSITeTIHHOCTH YEIIOBEKa» pealln3yeTcs s BceX Mpodeccril/cCnennaibHOCTel Ha MaTeprae
KEWCOB, CBSI3aHHBIX C HKOJIOTMUYECKOIM 0€30MacHOCTHIO U OLEHKOM MOCIeNCTBUIl OBITOBOM 1
NPOM3BOJICTBEHHON  JEATENBHOCTH, IO  OTpacisM Oyaymieid  mpodeccHOoHaIbHON
JESTEIIbHOCTH 00YYaroInXCsl.

Temaruka paszena 9 BappupyeTcs MO OO0BEKTY Oyaymied mpodecCHOHATBHOW ACSITeIbHOCTH
CTYJEHTOB — Onocdepa (>kUBble OPraHU3Mbl) WU TeXHOc(]epa (TeXHOIOTHUYecKre 00BEKTHI).

1.3. Henu u 3aga4u AMCUMILVIMHBI — TPEOOBAHUS K Pe3yJIbTATaAM OCBOEHHS

AUCUHMITUHBI

1.3.1. llesu u 3aga49M JUCHUTLTHHBI

DopMUPOBAHKE Y CTYJIEHTOB XMMUYECKON COCTABIIAIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA
KaKk OCHOBBl NPUHATHS pEIIeHUH B JKU3HEHHBIX M MPOU3BOJICTBEHHBIX CHUTYallUsX,
OTBETCTBEHHOTO MOBEICHUS B IPHPOTHON Cpejie.

3agauM AUCHUILUIMHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEW NPOTEKAHHS XHMHYECKHX TPOILECCOB W
SBJICHUHA B OKpY’KalolleW cpene, LENOCTHOM HaydHOM KapTUHBI MHpa, B3aUMOCBS3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS MPOBOAUTH PACUCTHI IO XUMUYECKUM (hOpMyTiaM U YpPaBHEHHUSM XHUMHUECKUX
PEaKIyii, TNIAHUPOBATh U HHTEPIIPETUPOBATH PE3YIbTATHI XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEICHUS XUMHUYECKHX SKCICPHMCHTAIbHBIX HCCICIOBAHUI C
coOnrofeHreM TMpaBuwil 0Oe30macHOro oOpalleHHs ¢ BellecTBaMM M J1JaOOpaTOpHBIM
000pyI0OBaHUEM;

4) pa3BUTh YMCHHUS aHAJU3UPOBATH, OLICHMBATH, MPOBEPATh HA JIOCTOBEPHOCTh W 0000IIATH
UHPOPMALIHIO XUMUYECKOTO XapaKTepa U3 Pa3NuHbIX HCTOUHUKOB;

5) chopMupoBaTh yMEHHs MPOTHO3UPOBATH MOCIEACTBUS CBOCH NESATEILHOCTH M XUMHUYCCKHUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTHIKCHUI XUMHUYECKON HAYKH U TEXHOJOTHH JIIst
Pa3BUTHSI COLMATBHOM U POU3BOJICTBEHHOM cep.

1.3.2. IlnaHupyemble Ppe3yJabTaThl OCBOEHHsI 0011e00pa30BaTeJbHONH IMCHUILVIMHBI B
COOTBETCTBUH c dIrocC Clio " HA OCHOBe orocC COO



Koa un
HaNMEHOBaHHE
(popmupyembIx
KOMIIeTeHI Ui

l'[.nalmpyeMble pe3yJabTaThbl 0CBOCHUS TUCHUIIJINHbI

O6ume!

JlMCUUIUIHHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI peuIeHus
3aj1a4
npohecCHOHaTbHON
IeSATEeNbHOCTH
MPUMEHUTEIHHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacTH TPy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTh K TPYIY, OCO3HAHUE IIEHHOCTH MacTEepCTBa,
Tpyaomooue;

- TOTOBHOCTD K aKTHBHOM IEATEIHLHOCTH TEXHOJIOTHUYECKON
CIIOCOOHOCTH

u COIMaJIbHOM HaIIpaBJICHHOCTH,

WHUIIMUPOBATh,  IUIAHUPOBATH M CaMOCTOSATENILHO
BBIIIOJIHSATH TAKYIO JESITEIbHOCTD;

- HHTEpeC K pa3Iu4HbIM cdepaMm npodeccHoHaTbHON
JIeSITEIIbHOCTH,
OBJaagenue
MO3HABATEJIbHBIMU IeHCTBUSIMM:
a) 0a30Bble JIOTHYECKHUE Il CTBUSI:

- CaMOCTOSTENIbHO (OPMYIHUPOBAaTh U aKTYaJIU3UPOBAThH

YHUBepCAJIbHBIMH y4eOHbIMHI

npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIECTBEHHBIA MPU3HAK MM OCHOBAHMS
JUTISl CpaBHEHUS, KilacCu(UKAIUU U 0000IIECHHUS;

- ONPENENATh LU AESTENbHOCTH, 3aaBaTh apaMeTpsl U
KPUTEPUU UX TOCTUKEHUS;

- BBIIBJIATH

3aKOHOMEPHOCTH W  IPOTHBOpEYHUS B

- BJQJETh CUCTEMOW XHWMHYECKMX 3HAHWW, KOTOpas BKJIOYACT:

OCHOBOIIOJararomue  I1OHATHUA (XI/IMI/I‘IGCKI/Iﬁ

9JIEKTPOHHAsE 000JI0YKa aroma, s-, P-, O-3IeKTpOHHBIE OpOUTAIH

3JIEMEHT, aToM,
aTOMOB, MOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKMCJIECHHUs, XUMHMUYECKas CBA3b, MOJb, MOJIIpHas Macca,
MOJISIPHBI 00BEM, YIIIepOIHBIN CKeJeT, (PyHKIMOHAIbHAS TpyIIa,
paauKall, U30MEpHsi, U30MEPbI, TOMOJOTUYECKUN psij, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOAEpIKallne
OMOJIOTUYECKH AaKTHBHBIC BeIIeCTBA (YTJIEBOABI, KHUPBI, OCIKH),

COCIUHCHMS,

MOHOMCp, IMOJHUMEP, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJIAPHBIC

COCAMHCHUA, KpUCTAJUIMYCCKAad PCHICTKA, THIIBI XHWUMHUYCCKUX
peaKuHﬁ (OKI/ICJ'II/ITCHBHO'BOCCTaHOBI/ITeHLHLIe, 9K30- n
SHAOTCPMHUYCCKUC, peakunun HOHHOT'O O6MeHa), pacTBop,

AIIEKTPOJINTHI, HEDJIEKTPOJIMTHI, IEKTPOJUTHYECKAST AUCCOLUALINS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHMUYECKOW pPEaKLHH,
XUMHYECKOE PaBHOBECHUE), TEOPUHU U 3aKOHBI (TEOPUS XUMUYECKOTO
cTpoeHus: opranumdyeckux BemiectB A.M. byrtneposa,
AIEKTPOIUTAYECKON NHCCOLMAlUM, Tepuoanyeckui 3akoH J[.U.
COXpaHEHHsI MaccChl),

Teopus

MCH,Z[CJICCBa, 3aKOH 3aKOHOMCPHOCTH,

1 YKasbliBatoTCA IMYHOCTHbIE U MeTanpeameTHble pe3yabTaTthl n3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHoi popme, popmupyembie
obuweobpasoBaTeNibHOM ANCUUNANHOMN
2 OncumnanHapHble (npegMeTHble) pesynbTaThl yKas3blBalOTCA B COOTBETCTBMM C METOAMKOMN NpenogasaHna ANCUMUNIMHDI




paccMaTpUBaEMbIX SBJICHUSIX;

- BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh
COOTBETCTBUE pE3yJIbTATOB IIEJISIM, OILCHHBATh PHUCKU
MMOCJICACTBUI NCATCILHOCTH;

- pa3BUBaTh KpPEATMBHOE MBIILICHUE TPU PEHICHUU
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCIEN0BATEIbCKHE JeHCTBHA:

HaBbIKAMHU  y4eOHO-HUCCIIEIOBATEIIbCKOH |
paspernieHus

- BJIAACTDb

HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH

npooiem;
- BBIABJIATH

IMPUYUHHO-CJIICACTBCHHBIC CBA3U u

aKTyaJlu3upoBaTh  3ajauy,

HaxXOJUuTb AapTryMCHThLI

BbIABUI'ATh rumoTresy €€

pemenus, JUIsl  JOKa3aTesbCTBa
CBOMX YTBEP)KICHHUH, 3aJaBaTb IapaMeTpbl U KPUTEPUU
peleHus;

- aHaJIM3UPOBATH IIOJIyYEHHBIE B XOJE PEIICHHs 3aJa4u
pe3ynbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCT,
MMPOrHO3NpOBATh U3BMCHCHHUE B HOBBLIX YCIIOBUAX,

- YMCTb MNEPCHOCUTH 3HAHWA B IIO3HABATCIIBHYI0O U
MMPAKTUYCCKYIO obacTu KUBHEACATCIIBHOCTH,

- YMETb MHTErpUPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX
oOmacreit;

- BBIIBUTaThb HOBBIE HJEH, NpeUIaraTb OpPUTHHAIbHBIE
IIOAXO/bI U PEILICHMUS;

- CIOCOOHOCTH MX HCIIOJIb30BAHUS B TO3HABATEIBHON U
COLIMAIBHON MTPAKTHUKE

CUMBOJIMUECKUH S3BIK XUMHHM, (PAKTOJIOIMYECKHE CBEIEHHS O
CBOWCTBAaX, COCTaBe, IMOJYyYEHHMH M OE30MacCHOM HCIIOIb30BAHUH
BOXHEUIIIMX HEOPTaHUYECKUX M OPTaHUYECKHX BEUIECTB B OBITY M
IIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA;

- yMETb BBIABIATH XapaKTEpHblE NPHU3HAKU M B3aUMOCBA3b
W3YYCHHBIX NOHATHUH, NPUMEHATh COOTBETCTBYIOLIME IOHATHS IIPH
ONMCAHUU CTPOEHUS M CBOWCTB HEOPraHMYECKUX M OPraHU4EeCKHX
BEUIECTB U MX IPEBPALICHUN; BBISABIATH B3aUMOCBSI3b XUMUYECKUX

3HAHUH c JIpPYTrUux

MOHATUSAMH W MPEICTaBICHUSIMHU
CCTCCTBCHHOHAYYHBIX IPCAMETOB;

- YMCTb HCIIOJIb30BATb HAWMMCHOBAHHA XUMHWYCCKHUX COCIII/IHCHI/II;'I
MEKIYHAPOAHOTO COK3a TEOPETUUYECKOW W MPUKIATHON XUMHH U
TPUBHUAJIBHBIC HA3BAHHA BaKHEHIITNX BCIIICCTB (3TI/IJI€H, allCTUJICH,
rnuuepuH, ¢eHon, (opmanbaerun, YKCyCHas KHCJIOTa, TIUIUH,
YrapHbI ra3, YIJIEKUCIbId ra3, aMMUaK, ralleHas W3BeCTb,
COCTaBIAATh

(I)OpMYJ'ILI HCOPTaHUYCCKUX W OPraHNMYCCKUX BCIICCTB, YPAaBHCHUS

HCramcHass H3BCCTb, IIMThEBAsd CoOJa U ,[[pyrI/IX),

XUMHUYECKHX peakluil, OOBSICHATh WX CMBICH; HOATBEPKIATh
XapaKTepHble XMMUYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIINMHU
DKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUi;

- yMeThb

HCOPTaHNUYCCKUX H OpPraHuYCCKUX BCHICCTB K OINPCACICHHBIM

yCTaHaBJIUBATH MIPUHAJICKHOCTh M3y4YEHHBIX
KJlaccaM W TpynmnaM COEIMHEHHM, XapaKTEepU30BaTh MX COCTaB M
BAKHEWILIME CBOMCTBA; OMNPENENsATh BHJBl XHMHUYECKHX CBsI3ei
(koBaJIeHTHas, BOJOpO/IHAs),

KPpUCTATNINYCCKUX KJ'IaCCI/I(I)I/ILII/IpOBaTL

HOHHAas,
pereToK

MeTaIn4YecKas, THIIBI
BCIIECTB;
XUMUYECKHUE PEAKIIHNH;

- copMHUPOBATh MPEJCTABJICHUS: O MATEPHUAIILHOM EIHMHCTBE MHpA,

3aKOHOMCPHOCTAIX U IMO3HABACMOCTHU SIBIICHUI npupoabl; 0 MECTC U




3HAYEHUH XUMHUHM B CHUCTEME ECTECTBEHHBIX HAayK M €€ pOJH B
00eCreYeHN: YCTOHYMBOTO DPAa3BUTHS YEIOBEYECTBA: B PEIICHUHU
npobjeM  JKOJIOTMYECKOH,  SHEPreTMYecKOM W THIIEBOU
0e30macHOCTH, B pa3BUTUM  MEIUIMHBI, CO3JaHUHM  HOBBIX
MaTepUajoB, HOBBIX MCTOYHHMKOB JHEPrud, B 00€CIEYEHUU
paloHaIbHOIO  MPUPOIOIONIB30BaHUS, B  (HOPMHUPOBAHHUU
MHUPOBO33pEHUsT U OOmIeld KyJIbTypbl 4YelOBEKa, a TaKkkKe
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MIPUPOIHOM cpere;

- BJAJETh CHCTEMON XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATraloIMe MOHATHUS (JIOMOTHUTEIBHO K CUCTEME MOHITHH
0a30BOTO ypOBHsI) - H30TOINBI, OCHOBHOE M BO30YXKIECHHOE
COCTOSIHUE aToMa, THOpPHIU3aIHsl aTOMHBIX OpOHTaIel, XUMUIeCKast
ces3b ("F " m "", xpaTHBIC CBS3W), MOJSPHAs KOHIICHTpAIHS,
CTpyKTypHasi (opmyna, uzomepus (CTPYKTypHas, reoMeTprYecKas
(unc-TpaHC-U30MEpHsl), THUIBI XHMHYECKHX peakiuil (romo- u
reTeporeHHble, 00paTUMbIe U HEOOPAaTHUMBIE), PACTBOPHI (MCTUHHBIE,
JTUCIIEPCHBIE CUCTEMBI), KPUCTAJNIOTUIPATHI, CTEIIEHb TUCCOLIMALIUHY,
AIIEKTPOJIN3,  KPEKUHI, PUPOPMHUHT); TEOPUU U  3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUECKHNE 3HAHMSI, JIe)Kalllue B OCHOBE
MOHUMAaHUS MPUYMHHOCTU M CHUCTEMHOCTH XHMMHUYECKHX SIBJICHHI,
COBPEMEHHbBIE MPEJICTABICHHUS] O CTPOSHUU BEILIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX; NPEACTABICHUSA O
MEXaHM3MaX XMMHUYECKHX peakUud, TEePMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MX IPOTEKAHUS, 0 XUMHUYECKOM
PaBHOBECHH, TUCIEPCHBIX CHCTEMaX, (PaKTOIOTNYeCKUe CBEJCHHS O
CBOIICTBaX, COCTaBe, MOJYYEHHMH M O€30MacCHOM HCIIOIb30BaHUH
BaXHEHIINX HEOPraHUYECKUX U OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKONW  JEATEIbHOCTH  4YelloBeKa; OOUIMX  Hay4yHbIX




OPUHIUIAX ~ XMMHUYECKOro  MpOU3BOACTBA  (HA  IpHUMeEpe
MIPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, TepepaboTKH
Hedtn);

- yMeTh MpPOBOJUTH pacueTbl MO XUMHYECKHUM (opmyram
YPaBHEHHSIM XUMHUYECKUX PEAKLIUH C UCIOIB30BaHUEM (PU3MUECKUX
BEIMYMH (Macchl, oOO0beMa ra3oB, KOJIMYECTBA  BEIIECTBA),
XapaKTepU3YIOIUX BELIECTBA C KOJIUYECTBEHHON CTOPOHBI: pacueThl
10 HaXOX/IEHUI0 XMMUYECKOH (hOpMyJIbl BEIIECTBA; pacyeThl MacChl
(oO6bema, KoIMYecTBa BEILECTBA) MPOAYKTa PEAKIMHU, €CIH OAHO U3
UCXOJHBIX BEILIECTB JaHO B BHJE pacTBOpa C OINpPEAEICHHOU
MacCOBOM JI0JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JaHO B H30OBITKE
(uMeeT mpUMecH); pacueTbl MacCOBOM WJIM OOBEMHOMN J10JIM BBIXO/a
NPOAYKTa pEaKIMH; pacdyeTsl TeroBoro sddexra peakuui,
00BEMHBIX OTHOLICHUH Ta30B;

- yYMEeThb BBIABIATH XapaKTE€pHble NPU3HAKK M B3aUMOCBS3b
W3YYEHHBIX NOHATUH, NIPUMEHATh COOTBETCTBYIOLIME NOHSTHS IIPH
ONMCAHUU CTPOEHUS M CBOWCTB HEOPraHMYECKHX M OPraHUYECKUX
BELIECTB U UX IPEBPAICHUI; BBISIBIATH B3aUMOCBSI3b XUMUYECKUX
3HAHUU C MOHATUSMHU U MPEACTABICHUSMHU IPYTHX MPEAMETOB IS
O0osee OCO3HAHHOTO TIOHMMaHUS U OOBSICHEHHS] CYIIHOCTH
MaTepUajIbHOrO €IMHCTBA MHpa; HCIHOJb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS 17151 OOBSICHEHUS M IPOTHO3UPOBAHNUS SBJICHUH,
MUMEIOIIUX €CTECTBEHHOHAYUHYIO TIPUPOLLY;

- YMEThb HCMOJb30BaTh HAaUMEHOBAHMSI XUMHYECKHX COEAVHEHUM
MEXYHapOJHOIO COH3a TEOPETUYECKOW M NPUKIAJAHON XMUMHH U
TPUBUAJIBHBIE Ha3BaHUS BEILLECTB, OTHOCSIIMXCA K H3yYEHHBIM
KjlaccaM  OpPraHM4ecKMX U  HEOPraHWYECKUX  COEIMHEHUH;
HCIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY JJISi COCTaBJICHUS (OpMyI
HEOPraHMYECKHUX BEIIECTB, MOJIEKYSIPHBIX M  CTPYKTYPHBIX




(pa3BepHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (DOPMYI OpraHuYecKuX
BEILECTB; COCTABISATb YpaBHEHUS XUMHUYECKUX PpEAKIUUA U
pacKpbIBaTh MX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuii MOCPEICTBOM COCTaBIICHUSI SJICKTPOHHOTO OallaHca 3TUX
peakuuii; peakuuii HMOHHOTO OOMEHa IyTeM COCTaBIEHUS UX
MIOJIHBIX U COKpPAIllCHHBIX HOHHBIX YPAaBHEHUI; peaKkIuil THapOIn3a,
peakuui KOMILIIEKCOOOpa3oBaHus (Ha npumepe
THIPOKCOKOMITJIEKCOB ~ IIMHKA U  QIIOMHUHHS); TMOATBEPKAATh
XapaKTEepHbIe XMMHUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOLIMMU
AKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEaAKITUi;

- yMeTh KJIacCCH(UIMPOBATh HEOPTraHUYECKHE W OpPraHUYCCKHE
BEIIECTBA M XHMMHYECKHE PEaKIUHU, CAMOCTOSTEIHHO BBIOMpATH
OCHOBaHUSI M KpHUTEpUU A KIacCU(PHUKAUU  U3YydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEHUIIIHE
CBOMCTBA BEILECTB, MPUHAICKALIUX K ONPEICICHHBIM KllaccaM U
rpynmnaM COeAMHEHUU (MPOCThIE BEIIECTBA, OKCUIBI, THAPOKCHIBI,
CONIK; YIIEBOAOPOIBI, TMPOCThie AGUPBL, CHOUPTH, (HEHONHI,
QIBJIETUBI, KETOHBI, KapOOHOBBIE KHUCJIOTHI, CJOXHBIE J(PUPHI,
XKUPBI, YIIEBOAbl, AMUHBI, AMHUHOKHUCIOTBI, OCJKH); MPUMEHSTH
3HAHUS O COCTaBE€ M CBOMCTBAaxX BEIIECTB I SKCIEPUMEHTAIbHOM
MPOBEPKU TUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEHW MPOTEKAHUS
XUMUYECKUX PEaKIH ¥ TPOTHO3UPOBAHHUS BO3MOXKHOCTEH UX
OCYIIECTBIICHUS;

- yMeTb MOATBEPKJIAaTh Ha KOHKPETHBIX IMpPUMEpaxX XapakTep
3aBUCUMOCTH pEaKIMOHHON CIIOCOOHOCTH OpraHUYECKUX
COEIMHEHUH OT KpaTHOCTU | THMa KOBalneHTHOH cBs3u (" T "u ""),
B3aMMHOTO BJIMSIHUSI aTOMOB M TPYII aTOMOB B MOJIEKYJIaX; a TakKe
OT OCOOCHHOCTEH peaanu3aliy Pa3IMYHbIX MEXaHU3MOB ITPOTEKAHUS
peaxkuuii;
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- YMeThb XapaKTepH30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YXJICHHOM COCTOSHUM) M HMOHOB XHMHUYECKUX
anemeHtoB 1 - 4 mnepuonoB Ilepmoaunueckoit cucremsr J[.U.
MenzeneeBa U UX BAJICHTHBIC BO3MOXXHOCTH, UCTOJB3YsI TOHSATHUS
"s", "p", "d-anekTpoHHBIE" OpOMTATHM, SHEPrEeTHYCCKHE YPOBHHU;
OOBSACHATHP 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHUMHUYECKUX

DJICMCHTOB H O6p33yeMHX MU CO@,Z[I/IHGHI/II‘/'I mo mnepuoaaM H
rpymnram;

OK 02. Mcnons30BaTh
COBpPEMEHHBIE
CpezacTBa IMOKCKa,
aHaIn3a u
HMHTEpIpeTau
nHpopManuu u
nH(pOpMaIMOHHbIE
TEXHOJIOTUH IS
BBHITIOTHEHUS 33124
npodeccroHaTbHOM
JeSITeITBHOCTH

B 00s1acTH HEHHOCTH HAYYHOT'O O3HAHUS:
- chopMHPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOLIECTBEHHOU

MPAKTHUKH, OCHOBAHHOTI'O Ha  JUanore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAaHMIO  CBOEro  MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE  S3BIKOBOM W  YHUTATEIBCKOU

KYJbTYPBI KaK Cp€ACTBa B3aUMOJCHCTBHUSI MCKAY JIHOAbMU
U MMO3HAaHUA MUPA,

- OCO3HAHME  LEHHOCTH  HAY4YHOW  JESATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISITh MIPOEKTHYIO u
UCCIIEIOBATEIbCKYIO NI€ATEIbHOCTh WHIMBHIYaJbHO U B
Ipynre,

Osianenne YHHUBEpPCAJIbHBIMHU y4eOHBIMH

IMO3HAaBaTCJIbHBIMU HeﬁCTBHﬂMM:
B) padora ¢ HHpopMaLueii:

- BJIQACTH HABBIKAMHU  IMOJTYUCHUA I/IH(I)OpMaI_II/II/I nus3
HNCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYIICCTBJIATH ITOUCK, aHaJIn3, CUCTEMATHU3al IO n

UHTEpIpeTalnio HHGOPMAIMK Pa3IMYHBIX BHJIOB U (OpM

- YMETh IUJIAaHUPOBATh U BBIOJHATh XUMHUYECKHH SKCHEPUMEHT
(mpeBpalieHuss  OpPraHMYECKUX  BEIIECTB IPU  HarpeBaHHH,
[IOJIyYUEHUE OTWJIEHA U M3yYEHUE €ro CBOWCTB, KaueCTBEHHBIE
YKCYCHYIO
JeHaTypanusi OETKOB MPU HATPEBAHHH, IIBETHBIC PEAKIIUU OENKOB;

peakuMM  Ha  anbleruibl,  Kpaxmal, KUCJIOTY;
MPOBOANTH PEaKIMU MOHHOTO OOMEHa, OMPENeNiaTh Cpeay BOIHBIX
pacTBOpPOB, KadeCTBEHHbIE pPEAKIUU Ha cyiabdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATHOH AMMOHMUS; PEIIaTh dKCIIEPUMEHTAIbHbBIE
3amaun o Temam "Metamibl" U "HemeTannsl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH 0€30TMaCHOCTH MPU OOpAIICHUH C BEIIeCTBAMU
u 7abopaTopHBIM  00OpPYIOBaHHEM; MPEICTABISATh PE3yJIbTaThI
XMMHYECKOTO  JKCHepHUMeHTa B (GopMe 3amucu  ypaBHEHHM
COOTBETCTBYIOLMX PEAaKUUi M (POpMyTUpOBaTh BHIBOJBI HA OCHOBE
ITUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XMMHUECKYI0 HH(POPMAIHUIO, MMOIy4aeMYyIO
U3 Pa3HbIX HCTOYHHMKOB (CPEICTB MAaccoBOil WH(pOpMalMH, CeTh
WuTepHeT u apyrue);

- BJIQJAECTh OCHOBHBIMH METOJAMM HAYYHOI'O IIO3HAHMS BEILECTB U
XUMHUYECKHX SBJICHUN (HAONIOAEHHE, H3MEpEeHHEe, SKCIIEPHUMEHT,

MO)IeJ'II/IpOBaHI/IC);
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IIPEJICTaBICHHUS,

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (QopMmMaTax C y4eToM
Ha3Ha4YeHHs] HHPOPMAIUH U 1IeJIEBOI ayTUTOPUH, BHIOUpast
ONTUMAIIbHYIO (POPMY NIPEACTABICHUS U BU3yaTH3alUH;

- OLICHUBATH JIOCTOBEPHOCTH, JETUTUMHOCTh HH(OPMAIUH,
€€ COOTBETCTBHE IIPABOBBIM M  MOPAJIbHO-3TUYECKUM

HOpMaM;
- HCIOJIb30BaThb  CPEACTBAa  MH(MOPMALMOHHBIX U
KOMMYHHKAIIMOHHbBIX TEXHOJIOTH B pelLeHun

KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHHU3aI[MOHHBIX
3aa4 ¢ COOMI0IEHNEM TPeOOBAaHUI HPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, THUTHUEHBI, PEeCypcocOepeKeHNs], PAaBOBBIX
M OTUYECKHX  HOPM, HOPM  HMH(POPMALUOHHOU
0e30IacHOCTH;

- BJIaIeTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI

uHpopManuu, THPOPMALMOHHON 0€30MaCHOCTH JTUYHOCTH;

- yMETh IMPOBOJUTH pacCUeThl MO0 XHUMHYECKUM (opMyraMm u
YPaBHCHUSM XMUMHUYECKUX PEAKIUI C MCIOIh30BAaHUEM (DU3HUSCKUX
KOJIMUECTBEHHOU

BEIIMYUH, XapaKTEepU3YIOIIHUX

MAacCBhlI,

BCIIECCTBA C

CTOPOHBI: oO0bemMa (HOpMalbHBIC YCIIOBUS) Ta30B,

KOJIMYECTBA BEIIECTBA; HCIIOIB30BaTh CHCTEMHBIE XUMHYECKUE
3HAHMSA JUI TPUHATUS PEIICHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMHU M UX IIPUMEHECHUEM;

- YMETh CaMOCTOSATENIFHO IUIAHUPOBATh M MPOBOAUTH XUMHUUYECKHIA
IKCIIEPUMEHT (TIOJIyYeHHE M M3YYEHHE CBOWCTB HEOPTAaHHMYECKHUX H
OpPraHWYeCKHUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YIIIEBOJIOPOJIOB
Pa3NMYHBIX KJIACCOB U  KHUCIOPOJACOIEPKAIMUX OPTraHMYECKHX
BEIIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO
HEOPraHMYECKUX M OpPraHMYECKUX BEIIECTB) C COOIIOJCHUEM
npaBul 0E30MIaCHOTO OOpalIeHUs! ¢ BEHIECTBAMHU U J1a0OPAaTOPHBIM
000py/IOBaHUEM, bopmynrpoBaTh LeIH
NPEJOCTAaBIIATh B Pa3IMYHON (opMe pe3ylbTaThl IKCIEPUMEHTA,

HCCIICOOBaHUs,

AHaJM3UPOBATh U OLIEHUBATh UX JTOCTOBEPHOCTD;
- YMETh OCYIIECTBISATh LEJICHANPABICHHBIA MOUCK XUMHUYECKOU
uH(poOpMalMi B pa3IMYHbIX MCTOYHMKAX (Hay4yHas U YydeOHO-
Hay4Hasl JIMTEpaTypa, CPEICTBa MaccoBOi WHGOPMAINHU, CETh
NHTepHer u apyrue), KpUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
nHpopmaruio, mepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU
C TIOCTaBJICHHOW y4yeOHOH 3aaueii;

- BJAJETh CUCTEMOW 3HAHMW O METOJAX HAYYHOIO IO3HAHUS
SIBJIEHUM TIPUPOJIBI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSMHM MPUMEHSITh 3TH 3HAHUS MNPU SKCIEPUMEHTATBHOM
WCCJICIOBAHUM BEIECTB U IS OOBSICHEHHUS XUMHUUYECKHUX SIBIICHUH,
HMMEIOIIUX MECTO B MPUPOJIE MPAKTUUECKOU IESITETbHOCTH YEIOBEKa
M B IIOBCEAHEBHOM KH3HMU;
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OK 04. DddexTuBHO
B3aMMO/IEVICTBOBATH U
paboraTh B
KOJUIEKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITCIIBHOCTH U
CaMOOIIPEIETICHUIO;

-OBJIQJICHUE  HaBBIKAMH  y4eOHO-HMCCIEI0BATEIbCKOM,
IIPOEKTHOM U COLIMAIIBHON JESATEIIBHOCTH;

OsiaieHne yHUBeEpPCAJbHBIMM KOMMYHHMKATHBHBIMH
JeHCTBUSIMM:

0) coBMecTHAasl 1eSITeJIbHOCTD.

- IOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHHOW U
UH/IUBUYaJIbHOU paboTHI;

-  IpPUHMMATh  LEIM  COBMECTHOW  JESATEIBHOCTH,
OpPraHM30BBIBATH M KOOPAMHUPOBATH JACUCTBHUA IO €€
JOCTH>KEHMIO: COCTaBIIATh IUIAH JIEWCTBUM, PacIpeneisiTh
poauM C y4eTOM MHEHHUU 00CyX/1aTh
pe3yJIbTaThl COBMECTHON PabOThI;

- KOOPpAWHHUPOBATHL W BBIIOJJHATH pa60Ty B YCJIOBHUAX

YYaCTHUKOB

peaJIbHOTO, KOM6I/IHI/IpOBaHHOFO
B3aPIMOI[eI>'ICTBI/I}I;
- OCYHICCTBJIATH MMO3UTUBHOC CTPATCITNYICCKOC ITOBCACHHUC B

IMPOABJIATD TBOPYECTBO u

BUPTYaJIbHOTO U

Pa3IMYHBIX
BOOOpaxxeHue, ObITh MHUIIUATUBHBIM

CUTyalusx,

OBnanenue
ACUCTBUAMM:
') NPUHSATHE Ce0s1 U APYTUX JIIOIeii:

- IPUHUMAaTh MOTUBBI M apryMEHTHl APYIHX JIOAECH IpHU

YHHBEPCAJIbHBIMH peryJsiTHBHBIMH

aHaJIM3e PE3yJIbTATOB JICATEITIHHOCTH;
- TpHU3HaBaTh CBOE NPaBO W MPaBO JPYIHX JIOACH Ha
OIIIMOKHU;

- pa3BUBATh CIIOCOOHOCTH TIOHUMAThH MHP C ITO3UIHH
JPYTOTO YeI0BEKa;

- YMCTh IUIAaHUPOBATh W BBIIOJIHATH XAMHAYECKHAM OKCIICPUMCHT

(mpeBpallleHusT  OPraHUYECKUX  BELIECTB I[pU  HarpeBaHHM,
IIOJIy4YeHUE OTHUJIEHA M M3YYEHHE €ro CBOMCTB, KayeCTBECHHbIC
peakuuMy Ha  alblIeruibl, KpaxMall, YKCYCHYIO  KHCIOTY;

JeHaTypanusi OCIKOB NP HAarpeBaHWU, IIBETHHIC PEAKIUU OCIKOB;
MIPOBOJIUTh PEAKIIMM MOHHOTO OOMEHA, ONPEIENsITh CPEay BOIHBIX
pacTBOPOB, KAauyeCTBEHHBIC pEaKIMKW Ha Ccynbdar-, KapOoHAT- H
XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS; PEIIaTh YKCIIEPUMEHTAIbHBIC
3amaun o temam "Metamibl" u "Hemeramibl'") B COOTBETCTBHH C
MpaBWJIAMU TEXHUKHA O€30MaCHOCTH NPH OOpaIllEeHUH C BEIICCTBAMH
U 1a00paTOpHEIM 00OpYyIOBAHUEM;
dbopme
COOTBETCTBYIOIIMX peaKIuil U (HOpPMYyIUPOBaATh BBHIBOABI HA OCHOBE

NpeaACTaBJIATL PE3YJIbTAThI

XUMHNYECKOI'O SKCIICPUMCHTA B 3alIucu ypaBHCHI/Iﬁ
3TUX PE3YNIbTATOB;

-yM€Th CaMOCTOSITEIBHO IUIAHMPOBATh M IPOBOAUTH XUMHUYECKHN
HKCIEPUMEHT (MOJIy4YeHUE M M3yYEHHE CBOMCTB HEOPraHWYECKUX U
OpPraHWYECKHUX BEIIECTB, KAYECTBEHHBIE PEaKIMM YIIIEBOJIOPOJIOB
Pa3NMYHBIX KIJIACCOB W  KHCIOPOJICOJIEPKAIMUX OPraHMYECKUX
BEIIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 PacIiO3HABAHHIO
HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB) C COOIIOAECHHUEM
npaBuJl 06€30MacHOro0 OOpallleHusl C BELIECTBAMH U J1abOpaTOPHBIM
000opyI0BaHUEM, dhopmynupoBaTh 1eu
NPEJOCTaBIIATh B Pa3IMYHOW (QoOpMe pe3ylbTaThl HKCHEPUMEHTA,

AHAJIU3UPOBATH U OLICHUBATHL UX NOCTOBCPHOCTD,

HCCIIEIOBAHMSI,
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OK 07.
ConencTBoBaTh
COXPaHCHHUIO
OKpY>KaroIlen cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMaTa,
MIPUHIIUTIBI
OepeKIIMBOTO
MIPOU3BOJICTBA,

3P PeKTUBHO
JIENCTBOBATDH B
Ype3BbIYANHBIX
CUTYyalUAX

B 06/1acTH 3K0J10IrM4€CKOr0 BOCIIUTAHUSA:
- copMupoBaHHOCTH
MOHUMAaHKE

9KOJIOTUYECKON  KYJIBTYpBHI,

BJIMSHUA COIIMAJIBHO-3KOHOMMNYCCKHUX

IIponeccoB Ha COCTOSAHHUEC HpHpOI[HOfI n COHHaHBHOﬁ

cpenpl, OCO3HaHUe r7100a71bHOTO Xapakrepa
9KOJIOTUYECKHUX ITPOOIIEM;

- IUIAHUpPOBaHME M  OCYUIECTBIEHHE JEHUCTBUH B
OKpYXKarolleil  cpene Ha  OCHOBE  3HAHUA  LieNeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

aKTMBHOE HENpUsATHE JEHUCTBUH, NPUHOCIIIMX Bpel
OKpYXKaroIlEH cpelie;

- yMeHHe IIPOTHO3UPOBATh HeOJIaronpusTHbIC
9KOJIOTMYECKUE HOCJIE/ICTBUS IPEATNPUHUMAEMBIX
JeicTBUH, IpeJoTBpallaTh UX;

- pacliip€HUC OIlblTa ACATCIbHOCTH DKOJIOTHYECKOM
HalpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMHU y4eOHO-UCCIIEN0BATEIbCKOM,
MPOEKTHOW U COLUAIBHOM JIEATEITbHOCTH;

- chopmupoBaTh MPEICTABICHHUS: O XUMHUYECKOW COCTaBJISFOIICH
CCTECTBCHHOHAYYHOW KapTHHBI MHpA, POJM XHMHU B IO3HAHUH
SBIIGHUW TMPUPOABI, B (HOPMHPOBAHUHM MBIIUIICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAJIBHON TI'PaMOTHOCTH, HEOOXOJUMOM st
peIIeHUsT TPAKTHYSCKUX 3a/Ja4 M IKOJOTHMYECKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO M IPUPOIHOM CpeJIe;

- yMeTh COOJIIOJaTh TNpaBHja SKOJOTHYSCKH IIEJICCOO00Pa3HOTro
MOBEJICHUS B OBITY ¥ TPYJIOBOM JCSITEIHLHOCTH B MEJISX COXPAHCHUS
CBOCTO 3JI0OPOBbSI M OKPY)KAIOIIEH NMPUPOIHON CpE/bl; YYUTHIBATH
OMACHOCTh BO3JICHCTBUS Ha JKUBBIC OpPraHU3MbI ONPEIACICHHBIX
BEIICCTB, IMOHUMAs CMBICT TIOKA3aTeNs MPEACIBbHON JOMYCTUMOM
KOHIICHTPALINH;

- YMETh MPOTHO3UPOBATh, aHAIIM3UPOBATh U OLICHUBATH C MO3UIUI
0e30macHOCTH OBITOBOH  H

9KOJIOTHYECKOM IIOCIaCACTBHUA

MPOU3BOJACTBEHHOM  JICSITEIIBHOCTA  YEJIOBEKa, CBA3AHHOM  C
nepepabOTKON BEIIEeCTB; HCIOJIB30BATh IMOJTYYEHHBIC 3HAHUS IS
MPHUHITHS TPAMOTHBIX PELICHUI MPOoOIeM B CUTYaIUsIX, CBSI3aHHBIX
C XMMHEI;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MbI
ONPEAEIEHHBIX BEUIECTB, MTOHUMAsI CMBICI MOKAa3aTeNsl MPEAeIbHON
JOTYCTUMOW KOHIICHTpAIMH, U TOSCHATh Ha MpHUMEpax CHOCOOBI
YMEHBIIEHUS W MPEIOTBPALICHUS] MX BPEIHOTO BO3JCHCTBUSA Ha

OpraHu3M 4Y€JIOBCKA.

1.4. KoJin4ecTBO 4aCOB HA OCBOEHHUE MPOTrPaMMbl NPO¢ecCHOHATBHOT0 MOTYJIsI:

- MaKCUMaJIbHOU y4eOHOU Harpy3ku oOy4varorerocst — 138 yacos, B ToM yucIe:
- 00s13aTEIILHOM ayTMTOPHOM yueOHOM Harpy3ku odydaromerocs — 102 gaca;

- CaMOCTOSATENILHON paboThl o0yyaroerocs — 16 yacos;

- mpoMeskyTouHas arrectranus — 20 gacos.
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2. CTPYKTYPA U COJEPXKAHUE OBIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

«XUMMUS»

2.1. O0beM JUCUMIIIIMHBI M BUJIbI Y4eOHOH padoThI

Bup yueOHoii padoTsl

O0beM B yacax

O061beM 00pa3oBaTe/IbHOI NPOrpaMMbl THCHUILTHHBI 138
B T.4.

OcHoBHoOE€ coep:kaHue 102
BT. 4.

TeopeTudeckoe o0ydeHue 28
MPAKTUYECKHUE 3aHSITUS 30
WH/IUBUYAJTbHBIC IPOSKTHI 16
1a00paTOPHBIC 3aHATHUS 28
IIpodeccuonanbHO-OpEeHTHPOBAHHOE CO/IePKaHNe (CodepKaAHUe 16
NMPUKJIAJTHOT0 MOIYJIA)

BT. 4.

TEOpEeTUYeCcKoe 00yUeHne 4
MPAKTUYECKHUE 3aHITUS 6
nabopaTOpHbIE 3aHATHS 6
IIpomexyTouynas arrecTanus (IK3aMeH) 20
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2.2. TemaTHYeCKHUIi NJIAH U COAEPKAHUE TUCIUTLIHHBI

HaumeHnoBanue Conep:xkanue yueOHOro MmatepuaJjia (0CHOBHOE M NPO(ecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | DopMupyembie
pa3aesioB U TeM JIadopaTopHbIe U NPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib 4acoB KOMIIETeHIIUH
1 2 3 4
OcHoBHoOE cojiep:KaHue 102
Pa3nen 1. OcHOBBI CTPOEHUSI BelIeCTBA 8
Tema 1.1. OcHoOBHOe cojlepKaHue 6 OK 01
Crtpoenue Teopernueckoe o0yueHue 4
aTOMOB CoBpeMeHHAst MOJICITh CTPOCHHUS aTOMa. DJIeKTpoHHas KoHpurypamus aroma. Kiaccudukarms
XUMHUYECKHUX XMUMHYECKUX 3JIEMEHTOB (S-, P-, d-37eMeHThI). BajeHTHBIC 2JIEKTPOHBI. BaieHTHOCTD. DIIeKTPOHHAS
SJIEMCHTOB 1 MPUPOJA XUMUYECKOU CBSI3U. DIIEKTPOOTPULIATENbHOCTE. KOBaneHTHas CBsI3b, €€ pa3HOBUIHOCTH U 4
npupoja MeXaHU3MbI 00pa3oBaHus (OOMEHHBIN M JOHOPHO-aKIeNITOPHBIN). FloHHas cBsA3b. MeTamtindecKkas CBs3b.
XUMHUYECKOU Bonopoanas cBsizb. MeKMONEKYJIpHbIE B3aUMOIEHCTBUS.
CBs3U N3oTomnbl, 0CHOBHOE 1 BO30YK/IEHHOE COCTOSIHUE aTOMa, THOpUIU3aIisl aTOMHBIX OpOUTAJICH.
IIpakTuyeckune 3aHATHS 2
Perennie mpakTHUeCKUX 3aJaHUI Ha COCTABIIEHUE DIIEKTPOHHO-Tpaduieckux hopmMyi sneMeHToB 1-4
MEPUOOB.
Pemenue 3ananuii Ha KCNIOJIB30BAaHUE XUMUYECKON CUMBOJIMKY ¥ HA3BaHWW COCIMHEHUH 110 5
HOMEHKJIAType MEXAYHAPOJAHOIO COK03a TEOPETUUECKON U MPUKIIATHON XMMUU U TPUBUAIIbHBIX Ha3BaHUM
JUTSI COCTaBIICHUS] XUMUYECKUX (DOPMYIT IBYXATOMHBIX COeIMHEHUH (OKCUIOB, CYIb(GUIOB, TUIPHUIOB U
T.I1.) ¥ IPYTHX HEOPTAaHUYECKUX COETMHEHUHN OTAENbHBIX KIaCCOB.
Tema 1.2. OcHoBHOE cojiepkaHue 2 OK 01
Ilepuonnyeckuii | Teopernueckoe odyueHue OK 02
3aKOH 1 Tabiuua | [lpaKkTu4ecKue 3aHATHS 2
JINGE Ilepuoauueckas cucrema xumuueckux 35eMeHToB .M. MenaeneeBa. @U3nyecKuil CMbICI
Memnnenecsa ITepnonnueckoro 3akona .M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C TIOJIOKEHUEM 2

XUMHUYecKoro 3nemMeHTa B [leproanueckoit cucreme. MupoBO33peHUECKOE U HAYyYHOE 3HaUEHHE
ITepuoanueckoro 3akona JI.1. Mengeneesa. [Ipornosst .M. Menaeneea. OTKpbITHE HOBBIX
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XUMHYECKHX 3JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3aIUI0 XUMUYECKHUX
2JIeMeHTOB «MeTaITM4ecKre / HEeMETATUIECKIE CBOMCTBA, dJICKTPOOTPUIIATEIILHOCTh M CPOJICTBO K
3JICKTPOHY XUMHUYECKHX JIEMEHTOB B COOTBETCTBHE C UX JIEKTPOHHBIM CTPOCHHUEM H ITOJI0KCHHUEM B
MEepUONYECKON crucTeMe XuMuueckux anemenToB .M. MenaeneeBay.

Pa3nen 2. XumMuyeckue peakuuun

12

Tema 2.1. Tunel
XAMHUYECKUX
peakiuit

OcHoBHoOe coiep:xaHue

TeopeaneCRoe oﬁyqelme

KJIaCCI/I(i)I/IKaHI/IFI " TUIIbI XUMHUYCCKUX peaKHI/If/'I C Y4aCTHEM HCOPraHMYCCKNX BCIICCTB. KomnmuecTBenHbIC
oTHOIICHUS B XUMHH. OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XMMHH 1 PACUCTEI 10 YPABHCHUAM
XUMHNYCCKUX peaKL[I/Iﬁ. Monb Kak CAMHHIIAa KOJIHMYCCTBA BECIICCTBA. MOJ'IHpHaH Macca. 3aKOHBI COXpaHCHUA
MacCChl 1 DOHCPIruu. 3aKkoH ABOF&,Z[pO. MOJ'ISIpHLIﬁ 00beM rasos. OTHOCHUTEIbHAS IIOTHOCTH I'a30B.
PeaKI_[I/II/I KOMHHCKCOO6pa3OBaHI/IH C Y4aCTUCM HCOPTaHNUYCCKUX BCILICCTB (Ha IIpUMCEPEC
TUAPOKCOKOMIIJICKCOB LIMHKA U aJ'IIOMI/IHI/IH).

IIpakTH4yecKkue 3aHATUA

CocraBieHue ypaBHEHUHN peakiinii COeAMHEHUSI, PA3JIOKEHUS, 3aMeIIeHHsI, OOMeHa. Y paBHEHUSI peaKkIuit
TOPEHUsI, HOHHOTO 0OMEHA, OKUCIICHUSI-BOCCTAHOBIICHUS.

PacueT KonM4ecTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIIUU COEAMHEHUS, €CIIM OHO U3 BEUIECTB JaHO B
U30BITKE U/UITU COAEPKUT MpuMecH. PacueT MaccoBoil min 00beMHON O BBIXO/IA MPOAYKTa PEaKIHH
COCIMHEHUS OT TEOPETUYECKHU BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIIIEHUH ra30B. Pacuer maccel (00beMm,
KOJIMYECTBO BEILECTBA) MPOIYKTa pEaKIIUU, €CJIM OJIHO U3 BEIIECTB JaHO B BUJIE pacTBOpa C
ONpEAETICHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/ISI OKHCJICHHS-BOCCTAHOBICHHS. CTeneHb okuciieHus. OKUCIUTENh 1 BOCCTAHOBUTEIb.
OKHCIUTEIIBFHO-BOCCTAHOBUTEILHBIC pCaKknuuu B rIpupoJac, NpOU3BOACTBCHHBIX ITPOLCCCAX U
KU3BHCACATCIIBHOCTHU OPraHnu3MOB. OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIN noTeHuual Cpeabl. CocraBiecHue
" YpaBHHUBAHUC OKHUCIUTCIBHO-BOCCTAHOBUTCIILHBIX pCaKHI/Iﬁ MCTOIOM 3JICKTPOHHOT'O Oananca.
Tunuyneie HCOPTaHUYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3HeKTp0J’II/I3 PacTBOPOB U PaCIlJIaBOB COJICH.

OK 01

Tema 2.2.
DNEKTPOTUTHUYECK

OcHoBHoOe coep:xaHue

Teopernueckoe o0yyeHue

OK 01
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asi IUCCOLIMALUA U
UOHHBIA 0OMEH

Teopust aneKTPOIUTHYECKON nucconmanuu. Peakiuu nonHoro oomena. CocTaBiieHUE PEaKIii HOHHOTO
oOMeHa IMyTEM COCTABJICHUA UX IOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ.

['unponus coneil. 3HaueHne ruApPoIn3a B OUOIOrHYecKuX OOMEHHbIX Ipolieccax. [Ilpumenenue
TUApOJIn3a B IPOMBINUICHHOCTH.

JlabopaTopHble 3aHATHS

JlaGopaTtopHast pabota «Peakiuu ruapoinmnsa.
HccnenoBanue cpeipl pacTBOPOB CoJieH, 0Opa30BaHHBIX CHUJIBHBIMH U CIa0BIMU TPOTOJIMTAMH, M UX
peakiuii ¢ pacCTBOpaMU IEJI0YX U KapOoHaTa HaTpusi. COCTaBICHHE PeakUii THAPOIN3a COJICH.

KonTpoJuabHas
pabora 1

CTpOCHI/IC BCHICCTBA U XUMHUYCCKUEC PCAKIINH.

Pasnen 3.

CTpOCHI/Ie H CBOiiCcTBA HEOPraHNIE€CKUX BCIICCTB

24

Tema 3.1.
Knaccudukanmus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHUYeCKUX
BEIIIECTB

OcHOBHOe cojiep:KaHue

Teopernueckoe o0y4eHue

[Tpeamer Heopranmyeckoi XuMuu. B3anMocBs3p Heopraunyecknx BemecTs. Knaccudukanums
HEOpraHu4yecKux BemecTs. [IpocTeie u cnokHble BemecTBa. OCHOBHBIE KJIACCHI CII0XKHBIX BEIIECTB
(oxcuaBL, THIPOKCHUBI, KUCIIOTHI, coiu). HoMeHkiaTypa 1 Ha3BaHuE HEOPraHUYECKUX BELIECTB UCXOJIS U3
UX XMMHUYECKOH (POPMYJIbI MM COCTABICHUE XUMUUECKOH (hOpMyYJIIbl UCXO/I U3 Ha3BaHMsI BEIIECTBA 110
MEXIYHAPOJAHOU UIIU TPUBUAIBHOW HOMEHKIIATYPE.

MexmornexynspHble B3aumozeiicTsus. Kpucramioruaparel. ArperaTHble COCTOSIHHSI BEILIECTBA.
Kpucrannnueckue u aMmop@Hble BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHAsl, METAJJINYecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM
pemetku. [IpuunHbl MHOrO0oOpasus BEUIECTB.

CoBpeMeHHbIE MPEJCTAaBICHUS O CTPOCHMM TBEPABIX, >KUIKUX U ra3zoo0pasHbIx BemiecTB. Kuikue
KPUCTAJLJIBL.

IpakTnyeckue 3aHATHS

Pemenue 3a1a4 Ha pacueT MaccoBOil 10J11 (Macchl) XUMUYECKOTO 3JI€MEHTa (COSMHEHMSI) B MOJIEKYJIe
(cmecn).

Pemienne mnpakTHUeCKHX 3aJaHUN MO KJIACCH(PHUKAIMK, HOMEHKJIAType U XUMHUYECKUM (QopMyam
HEOPTaHNYCCKUX BEIICCTB Pa3JIMYHBIX KIIACCOB (HaSBIBaTI) 1 COCTaBJIATH (i)OpMy.]'II)I XUMHUYCCKUX BCIIECTB,
OTIpeNieNATh NPUHAAIEKHOCTD K KIaccy).

OK 01
OK 02
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HcTouHnkn XUMHUYecKOM MHQpOpManuu (HayuyHas M y4eOHO-Hay4Has JHMTEparypa, CpPeliCTBa MacCOBOM
uHpopmauuu, cerb Mutepuer u npyrue). Ilouck wmHpOpMamuum mo Ha3BaHUAM, HIACHTU(HUKATOPAM,

CTPYKTYpPHBIM (popmyram.

Tema 3.2. OcHoOBHOe cojlepKaHue 12 OK 01
dusuko- Teopernueckoe o0yyeHue 6 OK 02
XUMHUYECKUC Mertamibl. OOmue Qu3nuecKue M XUMHUYECKHE CBOWCTBA MeTauioB. CriocoObl MmoiydeHHs. 3HaueHue
CBOIICTBA METaUIOB U HEMETAJUIOB B IPUPOAEC U KU3HEIEATEIBHOCTU YeloBeKa M opraHu3moB. Kopposus 2
HEOPraHM4eCKUX | METaJJIOB: BHAbI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAJIJIOB OT KOPPO3HH.
BCIICCTB Hewmertamnsl. Ob1iue ¢pusznyeckue 1 XUMUYECKHE CBONCTBA HEMETaIOB. TUIIMYHBIE CBOIICTBA METAIIIOB

IY— Yl rpynn. Knaccudukanus 1 HOMEHKIATypa COeIMHEHUN HeMeTalIoB. KpyroBopoThl OHOreHHBIX 2

AJIEMEHTOB B IIPUPO/IE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUUECKHUX BEIIECTB (OKCUIOB, THAPOKCHIOB, KUCIIOT,

coJiel U ap.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCAMHEHUH, 2

BBICIIMX OKCHJIOB U TUJIPOKCHJIOB.

IpakTuyeckue 3aHATHS 4

CocraBieHHe YpaBHEHHMH XMMHUYECKHX PEaKLIUWA C Y4acTHEM IMPOCThIX U CIOKHBIX HEOPTaHUYECKUX

BEIIECTB: OKCHJIOB METaJUIOB, HEMETAJJIOB M aM(OTEpPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCIIOT,

OCHOBaHUU U aM(OTEPHBIX THIPOKCUIOB, HEOPTAaHMYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTRBA. 4

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHMM Ha CBOMCTBA M TOJyYEHHUE

HEOPTraHWYECKUX BEIIECTB.

JlabopaTopHble 3aHATHSA 2

JlaGopaTtopHast pabota «CBOWCTBa METAJUIOB U HEMETAIIJIOBY.

UccnenoBanme  (u3MUeckMx U XMMHUYECKHX CBOWCTB META/NIOB W HeMeTawioB. PemeHue 5

OKCIIEPUMEHTANIbHBIX 33/1ad 1O CBOMCTBAM XHUMHYECKHM CBOWCTBAaM METAUIOB W HEMETAJUIOB, IO

pacro3HaBaHMIO U TIOTYYEHHUIO COEMHEHUI METAIIJIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHoOE cojiep:kaHue 4 OK 01
ITponsBoacTBO Teoperuueckoe o0yueHue 2 OK 02
HCOPTaHUYCCKUX | O0muMe MPeACTaBICHUS O MPOMBIIUICHHBIX CIIOCO0aX MOMYYeHUS XUMHUYECKUX BEIIEeCTB (Ha MpuMepe 5
BCIIECTB. MIPOM3BOJICTBA AMMHUAKa, CEPHOI KUCIIOTHI).
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3HayeHue u
MIPUMCHCHHUE B

LIepHa;I U BCTHAA MCTAJLUTYpPIrus. HpaKTI/I‘-ICCKOG MPUMCHCHHUC SJICKTPOJIM3a JJId MMOJIYYCHHA HICJIOYHbIX,
MCJI0YHO3CMCIIbHBIX MCTAJIJIOB KU aJIFOMHUHN . CTeK0 U CHIIMKaTHAS MPOMBIIIJICHHOCTD.

OBITY U Ha [IpoGaema 0TX0/10B ¥ TOOOYHBIX MTPOIYKTOB.
NPpOU3BOACTBE IIpakTnyecKkue 3aHATHSA 2
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPIaHUYECKOW XUMHUU B PA3BUTUU MEIULIVHBL,
CO3/1aHUU HOBBIX MAaTepUAJIOB (B CTPOUTEILCTBE U JIp. OTPACIIAX NPOMBIIUIEHHOCTH), HOBBIX HCTOUHUKOB 5
SHEPTUu (aTbTEPHATUBHBIC HCTOYHUKH SHEPTHH) B PEIICHUH TPOOIIEM SKOJIOTHIECKOM, JHEPTeTHUECKON U
MUIIeBON O€30MaCHOCTH.
KonTpoJuabHas N
CBoiicTBa HEOPraHMYECKUX BEIIECTB. 2
pabora 2
Paznen 4. CTpoeHue U CBOIMCTBA OPraHUYeCKHX BelleCTB 28
Tema 4.1. OcHoBHOE cojiepKaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe ofydyenue 2
CTpOCHHE 1 IIpeamer oprannyeckor XuMun. B3auMoCBs3b HEOPIraHMYECKUX U OPraHUYECKUX BEIIECTB.
HOMCHKIIaTypa XUMUYECKOE CTPOCHHUE KAK IOPAAOK COCAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX BAJIEHTHOCTH.
OpraHn4eCcKux OCHOBHBIE TOJIOKEHUS TEOPUHM XHMHUYECKOTO CTPOCHMsI OpraHmyeckux coeauHeHuid A.M. bytieposa.
BCLLECTB VYraeponHelii CKENeT OpraHUYecKol MOJeKylbl. MoJeKylsapHble U CTPYKTYpHbIE (pa3BepHYTHIE,
COKpAIlleHHbIE) XHUMHYecKHe (opMysbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHUMHYECKOT'O CTPOEHUS 2
Monekya. M3omepuss u m3zomepsl (CTpyKTypHas, reomerpuyeckas (uuc-TpaHc-uzomepusi). KpatHocTh
XUMHYECKOMN CBSI3H.
[Tonsatne o ¢yHkunoHanbHON rTpynmne. [IpuHIMOBI KiIaccU(UKAMM OPTaHUYECKUX COETUHEHUI.
MexnyHapoaHass HOMEHKJIaTypa W IPUHIKAIIBI HOMEHKJIATYPbl OPTraHUYECKUX COCTUHEHUM.
IIpakTH4eckne 3aHATHS 2
Homenknarypa opraHMyecKkMx COEIMHEHUN OTAENbHBIX KJIaccOB (HACBIIIEHHbIE, HEHACHIIIEHHbIE U
apoOMaTHYECKHE YTJIEBOJOPO/IbI, CIHUPTHI, (PEHOJbI, aldbJAETHAbI, KETOHbI, KapOOHOBbIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (OPMYJT OpPraHUYECKHX BEILECTB OT/EIbHBIX 2
KJIACCOB, MCIOJIb3Yys UX HA3BaHUS 110 CUCTEMAaTHYEeCKOl HOMeHKIaType. PacueTsl mpocreiimeit popmysl
OpraHUYECKOM MOJIEKYJIbI, HCXO/Is U3 AJIEMEHTHOTo cocTtasa (B %).
Tema 4.2 OcHoBHoOe coep:xaHue 14 OK 01
CaoiicTea Teopernueckoe o0yueHune 10 OK 02
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OpPraHUYECKUX OU3UKO-XMMUYECKHUE CBOMCTBA OpPraHMYECKMX COCTUHEHUH OTIENBbHBIX KIJIACCOB  (0COOEHHOCTH
COEMHEHUI KJaccu(UKauy 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKUH s 1 o01mas popmyria; n3oMepus;
(du3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI MOITY4EHU):
— TpeneNbHblE YINIEBOJOpOJbl. ['OpeHne MeraHa Kak OJUMH M3 OCHOBHBIX HCTOYHHKOB TeIla B
OPOMBIIIICHHOCTH M ObITy. CBOICTBa NPUPOAHBIX YITIEBOJIOPOJOB, HAXOXKICHHE B MPHUPOJE H
IIPUMEHEHHUE AJIKaHOB;
— HEINpeJeNIbHbIE M apoMaTHuYecKue yriaeBojgopoisl. lloammepusanms STuieHa Kak OCHOBHOE
HaIpaBJIEHUE €T0 UCII0NIb30BaHMs. ['OpeHne aneTiieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU
JUISL CBAPKU U PE3KU METAILIOB;
— KHCIIOpOJICOAEpKAIllMe COEIMHEHUs (CIUPTHI U IpPOCThie 3(Uphl, (PEHONBbI, AIbJEru/bl U KETOHBI,
KapOOHOBBIE KHCIIOTBI W WX Mpou3BoAHBIC). IlpakTHyeckoe MpUMEHEHHE STUIICHTIIMKOIS, TIIMIEpUHA,
¢denona. [Ipumenenune Gopmanpieruia, aueTaabAeruia, YKCyCHOH KUCIOTh. Mblla Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MBLIIA;
— a30TcojiepKaIIre COeAUHEHNUs (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).
Knaccudukanuss M OCOOEHHOCTM OpraHMYeCKMX peakiuid. PeakuuoHHble LeHTpbl. Paaukansl.
ITepBOoHavanbHbIE IOHATHS O TUIIAX U MEXAHU3MaX OPraHMUYECKUX PEaKLUi.
IIpakTHyeckne 3aHATHSA
Pemenue nenouek nmpeBpalieHui Ha TeHETHYECKYIO CBSA3b MEXKIY KIacCaMU OPraHMYECKUX COSMHEHUH C
COCTABJICHUEM HA3BaHUUI OPraHUYECKUX COECIMHEHUN 110 TPUBUAIBHOW MIIM MEXTYHAPOIHON
CUCTEMaTUYECKON HOMEHKJIAaType. Pelienre pacueTHbIX 3aJa4 [0 YpaBHEHUSIM peakuil ¢ y4acTHEM
OpraHUYECKUX BEILECTB.
JlabopaTopHbIe 3aHATHS
JlaGopaTtopHas pabota «llomydyenne s3TuaeHa U U3y4eHue ero CBOMCTBY.
[TonryueHue 3TUiIeHA U3 3TaHOJa B 1a00PATOPUU U U3yUEHHE €ro (PU3NUYECKUX U XUMUYECKUX CBOWCTB.
CocraBieHue peakMii IpUCOEANMHEHNS U OKUCIIEHUS HAa IPUMEpPE dTUIIEHA. Pelienne pacueTHbIX 3a1a4 ¢
MCIIOJIb30BaHUEM TUIOTHOCTH a30B MO BOJOPOJY U BO3IYXY.
Tema 4.3. OcHOBHOE coiep:KaHHe OK 01
Oprannveckne Teoperudeckoe odyuenue OK 02
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BELICCTBA B buooprannueckne coenuHenus. llpumeHenne u Ouosjoruyeckas pojib yriaeBofoB. OxucieHue
KHU3HEACATENIBHOC | YII€BOAOB — MCTOYHHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OOJacTH NPUMEHEHUS aMHHOKHUCIIOT.
TH 4€JIOBEKA. [TpeBpamenust 0enkoB MUIK B opranu3mMe. buonoruueckue GyHkuuu 6enkos. buonornyeckue pyHkumun 4
ITponsBosacTBO U | *kupoB. Posib opraHnyeckoil XMMHUK B PELIEHNH MPo0IIeM MUIEBONH O€30I1aCHOCTH.
IIPUMEHEHHE HyxnenHoBble KHCIOTHL: cocTaB M cTpoeHue. CtpoeHue HykJIeoTHI0B. COCTaB HYKJIEHHOBBIX KHCIIOT
OpraHUYEeCKUX (AHK, PHK). Posib HyKJIEHHOBBIX KHCIIOT B )KH3HEACATEIIHHOCTH OPraHU3MOB.
BELICCTB B ITpon3BOCTBO OpraHMYECKUX BEILECTB: MIPOM3BOJICTBO METaHOa, nepepadboTka HedTH. [lonusTuineH kak
IIPOMBIIIIJIEHHOCTH | KpYITHOTOHHAXHBIM IPOAYKT XUMHUYECKOTO Mpou3BOACTBA. IlpumeHeHue stuneHa. IIpousBoacTBo u
IIPUMEHEHHE Kay4yKa U PE3UHBI.
CuHTeTMYeCKMEe M HCKYCCTBEHHBIE BOJIOKHA, UX CTpPOEHHE, CBoWcTBa. IIpakTHueckoe HCHOIb30BaHUE
BOJIOKOH. CHHTETHYECKHE IUICHKH: W30JSIIUs JJIs TPOBOAOB, MEMOpaHBI ISl ONPECHEHHs BOJBI, 2
3allUTHBIE IUICHKH Ui aBTOMOOWJIEH, IUIacThIpU, XHpyprudyeckue MoBs3ku. HoBble TexHOnOruu
JAJIBHENIIETO COBEPILIECHCTBOBAHUS IIOJMMEPHBIX MaTEPUATIOB.
Ponp oprannueckoil XuMHUM B PELICHUH NPOOJIeM SHEpreTHYecKoi 0€30IacHOCTH, B Pa3BUTUN MEHULIUHBI,
CO3/IaHMM HOBBIX MaTe€pHajIoB, HOBbIX HCTOYHUKOB SHEPTUU (AIbTEPHATUBHBIC HCTOYHUKH SHEPTHUH).
IIpakTH4eckue 3aHATHS 2
Pelenre npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM 10 COCTABICHUIO XUMUYECKUX PEAKLIUN, OTPAKAFOILIUX
XUMHUYECKYIO aKTUBHOCTh OPraHMYECKUX COSAMHEHUN B pa3IM4HbIX cpelax (IpUPOIHBIX, 2
OMOJIOTNYECKHUX, TEXHOTE€HHBIX).
KounTpoJsbHas .
CrtpyKTypa 1 CBOMCTBAa OPraHUYECKHUX BEILIECTB. 2
padora 3
Pazgen 5. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKHX PeaKui 12
Tema 5.1. OcHoOBHOe coiepKaHue OK 01
Kunernueckue Teoperudeckoe oby4enne 2 OK 02
3aKOHOMEPHOCTH [ XpmMuyeckue peakiuu. Kiaccupukanuss XMMUYECKUX peakuuil: mo (azoBoMy cocTaBy (TOMOT€HHBIE U
ITPOTCKAHNA reTepOreHHbIE), 10 UCIOIB30BAHUIO KaTaau3aTopa (KaTaJuTHUYeCKUE U HEKATAIUTUYECKHUE).
XUMHYECKUX CKOpOCTh peakIMM, €€ 3aBHCUMOCTh OT DPAa3JIUYHBIX (PaKTOPOB: MPUPOABI PEATUPYIOLIMX BEILECTB, 2
peakiiuit KOHIICHTpAIlUK Pearupyromux BemecTB, TeMreparypsl (mpaBuio Baut-I'odda), miomaan peakiimoHHOM

MTOBEPXHOCTH, HAIMYUSA KaTanu3aTopa. Poib karanm3aTopoB B IPUPOJIE U IPOMBIIIEHHOM IPOU3BOICTBE.
OHeprusi akTHMBalMU. AKTUBHPOBaHHBIM KoMIuiekc. KartaimsaTopsl u karanus. Ponp kaTann3aTopoB B
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IIPUPOJIE U NIPOMBILIJIEHHOM IIPOU3BOJCTBE.

JlaGopaTopHble 3aHATHSA

N3ydyeHnne 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW pEaKkIHMU OT KOHIEHTPALMU PEearupyloIluX BEIIECTB H
TeMIIepaTypsbl.

JlaboparopHas paboTa Ha BBIOOD:

1. Jlaboparophas pabota «OmpeneneHne 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIHH
pearupyoomux BemecTBy». lVcciegoBaHHe 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHIIEHTPALUH.
OmnpeneneHre KOHCTaHTBI CKOPOCTH PEAKIIMU TPAPHUUECKUM METOJIOM.

2. JlaGoparopHas pabora «OmnpenereHHe 3aBUCHMOCTH CKOPOCTH PEAaKIUH OT TEMIIEpPaTypb».
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMITEpaTyphl. Pacuet sHeprum akTMBAIlMK PEeaKIny.
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX 3aJaHU Ha aHamM3 (DAaKTOPOB, BIMSIOMIMX HAa HM3MEHEHUE
CKOPOCTH XMMHYECKOH PeaKInu.

Tema 5.2.
TepmoanHamuuec
KHe
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKHUX
peakuui.
PaBHOBecue
XUMHUYECKHUX
peakimit

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqeﬂne

Krnaccudukanus XUMAYECKUX PEAKIUil: MO TeIIOBOMY 3G (}eKTy (3K30TepMHUYECKHE, SHIOTCPMUICCKHC),
nmo oOparumoctu (oOpaTtuMble H HeoOpatumbie). TeruioBble 3(PGEKTHI XUMHUYECKHX PEAKIIHM.
Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh peakiuil. XMMHUECKOe paBHOBECUE U €r0 CMEIIEHUE MO
NEHUCTBHEM pa3MMUYHBIX (PAKTOPOB (KOHIIEHTpAIMsl PEareéHTOB WIM MPOAYKTOB pEaklUu, aBJICHHE,
TeMIepaTypa) Al CO3/AaHUs ONTUMAIBHBIX YCIOBHM MPOTEKAHUS XMMHUECKHUX MPOIIECCOB.

[Tonsitie 00 sHTambnuU U SHTpornuu. DHeprusi [nbO6ca. 3akon ['ecca m cneactBust u3 Hero. Pomb
CMEIIIeHUS PAaBHOBECHS B TEXHOJIOTUYECKUX MPOIIECCaX.

IIpakTHyeckne 3aHATHSA

[Mpuniun Jle Illarense. BnusHue paznuuHbIX ()AaKTOPOB Ha H3MEHEHHME PABHOBECUS XMUMHMUYECKHX
peaKiui.

3aKOH JIEUCTBYIOIIMX MAacC M KOHCTaHTa XHMMHYECKOTO paBHOBECHs. PacueTbl paBHOBECHBIX
KOHIEHTpALUi pearupyrox BEIIeCTB U MPOAYKTOB peakiuil. PacueTs! TemioBoro addexra peakuuu.
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3a7aHMi Ha npuMmeHeHne npuHouna Jle-Illarense s
HAXOX/ICHUS HalpaBJIE€HUS CMELIEHUS] pABHOBECHSI XUMUYECKOW peaKIuy U aHaiu3 (PakTOpOB, BIUSIOMINX
Ha CMENIEHUE XUMUYECKOTO PABHOBECHSL.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaboparopHass pabora «VI3yueHue BIMSHUS DPA3NUYHBIX (PAKTOPOB HA CMEUICHHUE XUMHYECKOTO

paBHOBECHSI».
HccnenoBanue BIMSHUS WM3MEHEHMs] KOHLEHTpPAlMM BEIIECTB, pEaKLUUU CpeAbl U TeMIepaTypbl Ha 2
CMEILEHHE XMMHUYECKOro paBHOBecHsA. C(CpaBHEHUE TIOJIYYEHHBIX pE3YJIbTaTOB C TEOPETHUECKU
IIPOrHO3MPYEMBIMU Ha OCHOBe npuHnuna Jle llarense.
Konrtpoabnasn .
CKOpOCTh XMMHUYECKON peaKUU U XMMHUYECKOE PAaBHOBECHE. 2
pabora 4
Pasnea 6. JlucnepcHble CHCTEMBI 10
Tema 6.1. OcHoBHOe coiepkaHue OK 01
HucnepcHebie Teoperuueckoe o0yueHue 2 OK 02
CUCTEMBI U Hucnepcuseie cucreMbl. Kosmonansie cucremel. ICTHHHBIE pacTBOPEI. OK 07
thaxTopsI HX PactBopenne kak Qusuko-xumudeckuidi mporecc. PactBopel. CrocoObl TPUTOTOBJICHHS PACTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBast 7011 pacTBOPEHHOro BewecTna. [IpenenbHo I0myCcTUMbIE KOHLEHTPALUUU U
UX UCMOJIb30BaHUE B OLIEHKE HKOJIOTUUECKOM O€30MacHOCTH. 5
Knaccudukanus aucnepcHbsIx cucteM 1o coctaBy. CtpoeHue u (PaKTOpbl YCTOHYMBOCTH JUCIIEPCHBIX
cucrteM. PacrozHaBaHHE MCTUHHBIX PAacTBOPOB, KOJUIOMJIHBIX PAaCTBOPOB U TI'PyOOTUCTIEPCHBIX CHUCTEM.
Crpoenue wmwunemisl. PaccenBaHue cBeTa MpH MPOXOKIEHUM CBETOBOTO IydKa 4Yepe3 ONTHYECKU
HEOJHOpOAHYIO cpeny (dddexra Tunmans).
IIpakTH4eckue 3aHATHA 2
Pemenue 3aa4 Ha MPUTOTOBIIEHNUE PACTBOPOB.
Pemenune npakTuKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUI Ha JUCIEPCHbIE CUCTEMBI, UCTIOIb3yEMbIE B 5
OBITOBOWM M TPOU3BOJCTBEHHOM [EATEIBHOCTH YENOBEKa, C MO3UIUN SKOJIOTMYecKOM O0e30macHOCTH
MOCJIEACTBUM U TPAMOTHBIX pellieHul Mpo0ieM, CBA3aHHbIX ¢ XUMHUEH.
Tema 6.2. OcHoBHOE conep:xaHue 4 OK 01
Uccnenosanue | JlaGopaTopHble 3aHATHSI 4 OK 02
CBOJCTB JlaGopatopHas paboTa «IIpUroToBieHne pacTBOPOB».
AUCTICPCHBIX [TpuroTtoBneHne pacTBOPOB 3aJaHHON (MOJIIPHOW) KOHLEHTpalHUH (C MPaKTUKO-OPUEHTHUPOBAHHBIMU 2
CUCTEM JJIA X BOIIPOCaMHM ), OTIPEAEIEHUE CPEbl BOJAHBIX PACTBOPOB.
HIICHTHUKALIH JlaGopaTtopHast pabota «lccriemoBannue TUCTIEPCHBIX CHCTEM). 5

HpI/IFOTOBHCHI/IC U HU3YUYCHUC CBOMCTB AUCIICPCHBIX CHUCTCM Ppa3HbIX BHAOB: CYCIICH3UH, OMYJIbCUMH,
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KOJUIOUIHOTO pacTtBopa. CpaBHEHUE CBOWCTB HMCTHMHHBIX U KOJUIOWJHBIX PpAacTBOPOB, BBISBICHUE
OCHOBHBIX Pa3JIM4Mi MEKy HUMMU.

KonTpoJsbHas

JlucniepcHble CUCTEMBI.
pabora 5
Paznea 7. KadecTBeHHbIe peakuuy 00HAPY:KeHUsI HEOPraHUYeCKUX M OPraHUYeCKUX BellecTB
Tema 7.1. OcHoOBHOe colepKaHue OK 01
OGHapyxenue IpaKkTHYeCKHe 3aHATHS OK 02
HCOPraHM4eCKUX [ KauyecTBEHHbIE XMMUYECKHE PEAKIINH, XapaKTEPHBIE JJIs1 OOHAPYKEHUsI HEOPTaHMUECKUX BEUIECTB
KaTMOHOB 1 (xaTHOHOB M aHMOHOB). CocTaBJeHHE YpaBHEHUH peakuuii oOHapyxeHusl KaTuoHoB |-V rpynn u
aHHOHOB AQHUOHOB, B T.4. B MOJICKYJISIPHOU ¥ HOHHOU (popmax.

Peakiun oOHapy>keHHsI HEOPraHUYECKUX BEIIECTB B PeaIbHbIX 00BEKTAX OKPYKAIOLICH Cpebl.

JlaGopaTopHble 3aHATHSA

OO6HapyxeHne HeOpraHM4eCcKUX BeulecTB (KaTuoHOB |-V rpynn uim aHMOHOB) C UCIIOJIB30BAaHUEM

KAaUECTBEHHBIX AHAJTUTUYECKUX PEAKLIHM.

JlaGopaTopHas paboTta Ha BEIOOD:

1. Jlaboparopnas paboTa «AHaAIUTUYECKUE peakluy KaTuoHOB |-V rpymmy.

[TpoBeneHne KaueCTBEHHBIX PEAKIIMNA, HCTIOIB3YEMBIX JUIsl OOHAPYKEHUS KATUOHOB | rpymibl (Kanus,

HaTpusl, Maruus, aMmMonus), Il rpynnsr Ha npumepe 6apus, 111 rpynmns! — cBuHna, IV rpynmsl —

IIOMUHUS,

V rpymmsl — xene3a (11 u 1), VI rpymmner — Hukens. Onrcanue HaOM0IaeMBbIX SBICHUIN U COCTABIICHHE

XUMHYECKHUX PEaKIUM.

2. JlabopaTopHas paboTa « AHATUTUYECKHE PEAKLIUU AaHUOHOBY.

[TpoBeneHue KauecTBEHHBIX PEAKIIMIA, HCIIOIB3YEMBIX JUIsl OOHApYKEHHsI aHMOHOB: KapOoHarta, ¢pocdara,

cynbdara, cynbhuaa, HUTpara, xjaopuaa u ap. Onucanue HabIIOTaeMbIX SIBJICHUN U COCTABIICHHE

XUMHUYECKHUX PEAKIIUM.
Tema 7.2. OcHoOBHOe coiepKaHue OK 01
OGHapyxeHue IpakTUYecKue 3aHATHS OK 02
OpraHH9eCKuX KadecTBeHHBIE XUMHUECKUE PEaKIIH, XapaKTepHbIe ISl OOHAPYKEHUS OTAEIbHBIX KJIACCOB
BCILECTB OpPraHUYeCKUX COCTUHEHUN: ()eHOJIOB, AIbETUIAOB, KpaxMaia, YKCYCHOM KUCIOThI, AMUHOKHCIIOT U JIp.
OTACIBHBIX Jenarypanust 6eIKOB IpU HarpeBaHUU, [IBETHBIE PEAKIIUU OEJIKOB.
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KJIACCOB C
KCIIOJIb30BAaHUEM
Ka4C€CTBCHHBIX
peakuuit

CocraBiieHHEe KaUeCTBEHHbBIX pEaKLii OOHApYKEHUS OPraHUUYECKUX COEAMHEHUHN OTAENbHBIX KIacCOB.

JlaGopaTopHble 3aHATHSA

OOHapyXeHne OpraHu4ecKuX COeTMHEHUH OT/IEIbHBIX KJIACCOB.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaboparopnas padota «KadyecTBeHHBIC PEaKIIMU HA OT/ICJIFHBIC KJIACCHl OPraHUYECKUX BEIIECTBY.
[TpoBeneHne KauECTBEHHBIX PEaKIUii, HCIIONb3YEeMBIX I OOHAPYKEHHSI OPTaHUYECKHX BEIIECTB
Pa3IMYHBIX KIAcCOB: (DEHOJIOB, aNIbAECTHIOB, KpaxMalla, YKCYCHOM KUCIOTHI, aMUHOKHCIIOT, OSITKOB U JIp.
Onwucanue Ha0JII0JaeMbIX SBJICHUN M COCTABICHNE XUMUYECKUX PEAKIIUN U/HITH CXEM.

2. JJaboparopHast pabora «KadecTBeHHBIN aHAIN3 OPTaHUYECKUX COCTUHEHUH 10 (yHKIIMOHAIBHBIM
TpyImam.

[IpoBeneHne KaYECTBEHHBIX PEAKIINIA, UCTIONB3YEMBIX ISl pacliO3HABAHMS OPTaHMUYECKHX BEIIECTB
OTAEJBHBIX KJIACCOB MO (YHKIIMOHAIBHBIM IPYIIIIaM: Ha IPUMEPE aMHHOKHCIOT U KapOOHOBBIX KUCIIOT,
CIHMPTOB U (PEHOJIOB, aJbIAEIUI0B U KeTOHOB. Onucanue HabJI0JaeMbIX SIBJICHUN U COCTaBIEHUE
XUMHYECKHX PEaKIUil W/UIIN CXEM.

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHNE (COAepPKAHHE MPUKIATHOTO MOIYJIsI)

Pa3znea 8.

Xumus B ObITY U IPOU3BOACTBEHHOI eI TEJIbHOCTH YeI0BeKa

Tema 8.1.

Xumus B ObITY U
MIPOU3BOJICTBEHHO
U IeITEeIbHOCTHU
YyeJoBeKa

OcHoBHOE CoacpKaHue

HpaKaneCKue 3aHATUA

OKkonoruyeckas 6€30MacHOCTb MOCIEACTBUIM OBITOBOM M MPOU3BOICTBEHHOM /1€ATEILHOCTH YEJIOBEKa,
CBsI3aHHAS C IepepabOTKO BEIIeCTB; MOUCK M aHAIN3 XUMUYECKON HH(DOPMALIUY U3 Pa3THUYHBIX
MCTOYHUKOB (HayuHas M yueOHO-HayuHas JIUTepaTypa, CpeacTBa MaccoBoi nHdopmanuu, cetb uTepHer
U IpyTHE).

Keiicrl (c yuerom Oyayien mpogecCHOHAIBHON AESTEIHFHOCTH ) Ha aHaIU3 HH(POpMaIUu O
IIPOM3BOJICTBEHHOH JIESITEIPHOCTH YeJI0BEKa, CBI3aHHOM ¢ mepepaboTKON U MOITy4YeHUEM BEIIECTB, a
TaKXe C IKOJIOTHUECKOW OE€30MaCHOCTHIO.

3ammTa Keiica: [IpencraBnenue pe3ynbTaToB PEIICHUS KECOB (BBICTYIIJICHUE C TIPE3eHTAIINEH )

H ||| O

OK 01
OK 02
OK 04
OK 07
IIKC...

*Pa3znen 9.1. UcciienoBanne 1 XUMUYECKU aHAJIN3 00HeKTOB 6Hochephl (/151 YKPYNHEHHBIX TPYNI CHEIHATbHOCTEl/

36

3 OTparkaetcsa MK, anemeHT KoTopoi popmMmupyeTcs NPUKNALHbIM Moaynem (NpodeccMoHaIbHO—0PUEHTUPOBAHHBIM coAepkaHuem) B cooTeeTcTBum ¢ PrOC peanusyemoin

npodeccun/cneuymanbHoctm Cro
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npodgeccnii: 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 cojiep:KaHue OK 01
OcHOBBI JlabopaTopHble 3aHATHS IIK...
11abopaTopHOii JlaGopatopHast pabota « OCHOBBI TAOOPATOPHON MPAKTUKI.
IIpaKTHKH B JlaGopaTopHas mocy/ia U XuMH4uecKkue peakTuBbl. OCHOBHBIE TabopaTopHbIe onepanuu. JJabopaTopHoe
npo)ecCuoHalbl | o6opyaoBanue. TexHuka 6e30MacHOCTH U IpaBmia paboThl (IIOBEIEHHS) B JTaOOPaTOPHUH.
BIX JIa0OPATOPHSX IpakTHyecKue 3aHATHS
BrImosHeHue THITOBBIX pacyeTOB IO TEMATHUKE SKCIIEPHUMEHTA (BBIXO/] TPOIYKTa PEaKIINH, Macca HaBECKH,
00bEM PaCTBOPUTEIIA).
O0paboTKa JaHHBIX, AaHAJIN3 U OLIEHKA MX JIOCTOBEPHOCTH (BBIYMCIICHHE CPETHETO 3HAYCHUS
IKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPELITHOCTH).
[IpencraBieHne pe3yabTaToB KCIIEPHUMEHTA B Pa3U4HOM hopme (Tabnuua, rpaduk, oT4eT, TOKIA,
IIPE3EHTALNs).
Tema 9.1.2. OcHoBHOe coiepkaHue OK 01
XUMHYCCKHI Teoperuyeckoe ofydenue OK 02
QHAITH3 TPOO BOJIEI Knaccugukaius npo6 BoabI 10 BUY U HA3HAYECHUIO, HCXO/IA U3 €€ XMMUYECKOrO COCTaBa. OK 07
OpraHonenTuueckue cBOMCTBa (3amax, Mpo3padyHOCTh, IIBETHOCTh, MyTHOCTb) BOJIbl. KHCIIOTHOCTD 1 TK...

IEJIOYHOCTH BOABIL. pH cpenbl u MeToab! ee onperneneHus. JKXecTKOCTh BOIBI U METOJIBI €€ OTIPE/ICTICHHUS.
CymHOCTh METO1a TUTPOBAHUS.

Bus! sxecTKOCTH BOJIBI (BpeMEHHAs U TIOCTOsIHHAS ). JKeCTKOCTh BOJIBI KaK IPUYHHA BBITIAICHUS OCaTKOB
WK 00pa30BaHMs COJICOTIOKEHNH, UMEIOIIUX MECTO B OBITY M Ha IPOU3BO/ICTBE.

CocraB coneld, BBI3bIBAIOIIUX KECTKOCTh BOJIbl. XUMUYECKHE MPOLIECCHI, YCTPAHSIOIIUE HKECTKOCTh BOJIBI.
YpaBHEHUS XUMHUECKUX PEeaKLUH, HUTIOCTPUPYIOIIHUX MPOLECCHI, TPOUCXOIAIINE IPU YCTPAaHEHUN
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHM U XUMUYECKUMH criocobamu. CriocoObl
YCTpaHEHUS MOCTOSTHHOM KECTKOCTH.

IIpakTHyeckne 3aHATHSA

CnocoObl BBIPAXKCHUSA KOHICHTPAIIUU PACTBOPOB: MAaCCOBas A0JISI paCTBOPCHHOI'O BCIICCTBA, MOJIAPHAA U
MOJIAJIbHAad KOHOCHTpPAIlUU. TI/ITp pacTBoOpa. Pemienue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUYCCKUX
SaI[aHI/II\/’I Ha pacycT KOHI.[GHTpaHI/Iﬁ 3arpsA3HAOINUX BEHICCTB U UX CPABHCHHUE C MTPEACIIBHO AJOIMTYCTHUMbBIMU
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koHuentpanusamu (I1I1K).

JlabopaTopHble 3aHATHS

HccnenoBanre XUMHYECKOTO COCTaBa Mpo0 BOBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JIaboparopnas pabora «OuncTKa BOABI OT 3arps3HCHUI.

Hcnonp3oBanue MeTo10B (GPUIIBTPOBAHUS U aICOPOIIMH sl OTJCNICHUS 3arpA3HEHHUI B HCCIIEAYEeMO
npoOe Bobl. BEIOOp METO1a OUMCTKH B 3aBUCUMOCTH OT BUAA 3arps3HeHust. CpaBHeHUE 3 PEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKHU BOZBI B PA3HBIX YCIOBUSX (B 1a00OpaTOpHH, B JOMAIIHUX U MOJIEBBIX
YCIIOBUSX).

2. JTabopatopHas padora «Onpenenenue pH BOJIbI U €€ KUCIOTHOCTHY.

Omnpenenenne pH cpeapl ¢ MOMOIIBIO YHUBEPCATHHOTO HHAMKATOPA. crons30BaHe THTPOBAHUS IS
oTpeneNieHus: KUCIOTHOCTU. Omnpenenenue oo1ei KUCIOTHOCTH BOBI, pacyeT CBOOOIHOM KHCIOTHOCTH.
Omnpenenenne obmeit 1 cBOOOAHOM menoyHocTH. CocTaBiIeHNEe YpaBHEHUH PEaKIfid, TPOTEKAOIIUX IPU
OTIpeNIeICHNH KHUCIOTHOCTH/ IIEIOYHOCTH MPOO BOJBI. Y CTAHOBJICHHE CIIOCOOOB UCTIONb30BAHUS

HCCIICAOBAHHBIX Hp06 BOJBI B JKU3HCACATCIIbHOCTH YCIIOBCKA, HAa OCHOBC IMOJIYUYCHHbBIX JAHHBIX O COCTaBC.

3. JlaboparopHas pabota «OnpeneneHue >keCTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHEHHSI.

CniocoObl ycTpaHEHHS BCEX BUJIOB KECTKOCTU B 3aBUCHMOCTH OT COCTaBa COJIeH jKeCcTKOCTH. Perienne
AKCTIEPUMEHTAJILHOM 3aJ]a4M Ha BBISIBIEHWE BPEMEHHOM U IMTOCTOSTHHOM >KeCTKOCTH BOJBI. OlleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJOB )KECTKOCTH B JIOMAILIHUX YCIOBUSX.

Tema 9.1.3.
XUMHYECKHI
KOHTpPOJIb
KayecTBa
MIPOYKTOB
MMUTaHUS

OcHoBHOE coep:xaHue

Teopernueckoe o0yyenue

KavecTBeHHBIN XUMHUECKUI COCTaB MPOIYKTOB NMUTaHus. BemecTsa, ¢panbcuduippyromnye npoayKThl
NIUTaHMs, U BEIECTBA, 3arPA3HSIOIINAE IPOAYKTHI MUTaHusA. OnpeaeneHue 3arps3HA0IuX XUMHYECKIX
BEIIECTB B IPOJYKTAX MUTAHMSI, ONPEIEIIEHUE BEILIECTB, HE 3asIBIIEHHBIX B COCTaBE MPOJAYKTOB MUTAHUSI.

IMpakTnyeckue 3aHATHS

OpFaHI/I'-IeCKI/Ie U HCOPraHWYCCKHUE BCIICCTBA, BXOIAIIUE B COCTAB ITPOAYKTOB ITUTAHUSA. OnpeﬂeneHHe
cocCTaBa 6J'IIOI[ Ha COACPKaHNEC MAKPO U MUKPOIJICMCHTOB. I/I3yquI/Ie NOPpCAJIOKCHHBIX ITPCIIOAABATCIIEM
6J'IIOI[ Ha OpeIMET XUMHUYCCKOT'O COCTaBa, ONPCACICHUC ;[oneﬁ oT CyTO‘-IHOﬁ HOPMBI Makpo u
MHKPO3JICMCHTOB B YKA3aHHOM 6J'IIO,Z[C.

Pemrenne IMPAKTUKO-OPUECHTHUPOBAHHBIX 3a/a4 I10 KyHHHapHOfI TEMATHUKEC PA3JIMYHBIX THIIOB.

OKO01
OK 02
OK 07
MNK...
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JlabopaTopHble 3aHATHS

HccnenoBanre XMMHUYECKOTO COCTAaBa MPOTYKTOB MMUTAHUS.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JJTaGopatopnas padota «OOHapyXeHUE HUTPATOB B MPOYKTAX MTUTAHUS.

HccnenoBanue MaTepraioB MOJYKOJIHYECTBEHHBIM METOIOM ONPECIICHHSI HUTPATOB C HCIIOJIb30BAaHHEM
nrQeHnIaMrHa (KOPHEIUIOAbI OBOIICH, IUCThS M KOYEPBDKKA KAITyCThI, TUI0/IbI (PPYKTOB). AHAIH3 YPOBHS
3arpsi3HEHUS] HUTPATaMH 110 MHTEHCUBHOCTH OKPAIIMBAHUS MPOYKTOB PEAKITUH.

2. JJaboparopHast pabota «/ccienoBanue MPOayKTOB MATAHKUS HA HAJTMYUE YTIICBOJOBY.

HccenoBanre MOJIOYHBIX ITPOAYKTOB Ha HATMUKE KpaxMaia. MccnenoBanue mpoayKToB Ha HATHIUE
TITFOKO3BI.

Tema 9.1.4.
XUMHYSCKHUH
aHaiu3 mpoo
TIOYBBI

OcHoBHOE CoaepkaHue

TeopeaneCKoe oﬁyqeﬂne

Krnaccudukanus mouys o BUAY U HA3HAYCHHIO, UCXOJIS H3 XUMUYECKOTro cocTaBa. MneHTudukamnms
MpoOkI TTOYBHI IO €€ XUMUYECKOMY COCTaBYy, OMTMCAaHUE BO3ZMOXHOCTEH €€ MPUMEHEHHS.

TpeOoBaHwMsI K KQUECTBY MOYBHI PA3IUYHOTO HazHaueHUs. Onrcanne 0COOCHHOCTEH UCITOJIb30BAHUS TTOYB
B 3aBHCHUMOCTH OT THIIOB, CIIOCOOBI YJIYYIlIeHUsI Ka4yecTBa MOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

OO6nacT UCTMIOIb30BAHMSI OPTAHUUYECKUX YAOOPEHUH B 3aBUCMMOCTH OT Ka4€CTBEHHOTO COCTaBa.
Ornucanmne opraHu4ecKuX ya1o0OpeHHi U UX MPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBHUIHOCTH.

IIpakTHyeckne 3aHATHSA

Ob6nactu Ha3HaueHus (MPUMEHEHMsI) TOYBBI, UCXOS U3 KAUeCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa.
AHanu3 HOpMaTUBHON JOKYMEHTAIIUH.

Ponb HeopraHnmueckux BEIIeCTB B KaUECTBE MHUHEPATbHBIX YAOOPEHUH, YITyUIIUTEIeH MOYBHI.
CocTaB MUHEpaTbHBIX YAOOPEHUN U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
pa3HOBUAHOCTH. B3auMocBsI3b cocTaBa yJ0OpeHH U UX BIMSIHUS HAa BEreTaTUBHBIE CBOMCTBA U
IJIOJOHOIIICHUE PACTEHUM.

JlaGopaTopHble 3aHATHS

HccnenoBanne XMMHUYECKOTO COCTaBa MPOO MOUBBI.
JlaGopatopHas paboTa Ha BBIOOD:

OK 01
OK 02
OK 07
MK...
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L. JlaGopatopHnas pabota «OOHapyXeHHUE HEOPTraHUIECKUX MPUMECEH B Podax».

[TpuroroBneHue MPoObI MOYBHI AJIsT UCCIICOBAHMS KUCIIOTHOCTH/IIEIIOYHOCTH, HEOPTAHHUECKUX
3arpszHenuii. OOHapyKeHHE XJIOPUI- U CYIb(paT-HOHOB B ITpoOe mouBbl. CocTaBlIeHUE YPaBHEHHIMA
peakiuii o0OHapykeHus. CpaBHEHHE NOTyYECHHBIX IMOKA3aTeleii ¢ HOPMATUBHBIMU (CITPABOYHBIMU)
3HAYECHUSIMHU.

2. JJabopatopHas pabora «Onpenenenrue pH BOJHOM BBITSKKU MOYBBI, €€ KUCIOTHOCTU U HIETOUHOCTH.
HccnenoBanue BOAHBIX BBITSKEK 00pa310B FOTOBBIX MOYBEHHBIX cMecel (1Sl pa3HbIX TUIIOB PACTCHHI).
Omnpenenenne pH mouBsl ¢ UCTIOIB30BaHMEM UHIUKATOPOB. OlIeHKa TUIIOB TIOYB B IPEICTaBICHHBIX
oOpasinax (CHIbHOKHUCIAs!, KUCasi, CT1aboKucas, HeUTpaiabHas, eaouHas).

Tema 9.1.5. OcHOBHOe cojiep:KaHue 10 OK 01
Hccnenosanne Teoperuueckoe oby4enne 2 OK 02
00BEKTOB VueOHO0-HCCIen0BATENLCKHMI IPOEKT B 001aCTH UCCIEN0BaHU 00BbeKTOB Onochepnl. O630p TeM yueOHO- OK 04
Guocdepsr MCCIIEN0BATEIBCKHX TIPOEKTOB. AJITOPUTM BBINOJIHEHHS IpoeKTa. OnpeeeHue mpooaeMbl 5 OK 07

ucclieioBaHus. MeToIbl MONCKa, aHaau3a 1 00padoTKH HHPOPMALIUHU O TIPOEKTE B Pa3IHUHBIX IK...

HCTOYHHKAX.

IIpakTH4eckne 3aHATHSA 4

O6ocHOBaHME aKTyaJlbHOCTH BbIOpaHHON TeMbl. BrisiBiieHne npoOiemsl nccaenoBanus. Beibop 00bekTOB 2

U MeToloB wuccienoBaHus. llocraHoBka menedt u 3amad ucciepoBaHus. OrmpeneneHue MpoayKTa

uccnenoBanust. OnpeeneHne 3TaloB U COCTaBIICHHUE TJIaHa UCCIIeIOBAHMS.

3ammra npoekrta: IlpeacraBieHne pe3ynbTaTOB BBHINOJIHEHUS Y4eOHO-HCCIIEAOBATENbCKUX IMPOEKTOB 2

(BBICTYIJIEHHE C TIPE3EHTALNE ).

JlabopaTopHbIe 3aHATHS 4

HccnenoBanne MpeAIOKEHHOTO O0BEKTa HA KUCIOTHOCTh, MIEJIOYHOCTh, XHUMHUYECKHH COCTaB

(3arpsi3HUTENH, MAaKpo- U MUKpOdsieMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OleHka KayecTBa 4

UCCIIETyeMOTO 00BbEKTa, HCXOIS U3 Pe3yIhbTaTOB XMMHUECKOTO aHAJN3a.
*Paznen 9.2. HcciaenoBanume M XHMHYeCKHMil aHaiu3 o00beKTOB TexHocdepsbl (sl YKPYNHEHHBIX TIpynn 36
cnenunaabHocreii/ mpodgeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHOBHOE cojlepKaHue OKO01
OcHoBbI JlaGopaTopHble 3aHATHS 2 [K...
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nabopaTopHOil
IIPAaKTUKU B

JIaGoparopnas pabota «OcHOBBI TaOOPATOPHOHN MPAKTUKI.
JIaGopaTopHas nocyaa u xumudeckue peaktiusbl. OCHOBHbIE 1TabopaTopHbIe oneparun. JlaboparopHoe

npodeccuonanpl | 006opynoBanue. TexHnka 6€30MaCHOCTH U IIpaBHiIa paboThI (IOBEACHUS) B JJAOOPATOPUH.
bIX JJabopatopusx |[IpakTHYecKHe 3aHATUS

BeImonHeHue TUTIOBBIX PacyeToB 0 TEMAaTHKE SKCIIEPUMEHTA (BBIXOJI IPOIYKTa PEAaKIIMK, MacCca HABECKH,

o0beM pactBoputess). O0paboTKa JaHHBIX, aHAJIHW3 U OI[CHKA MX TOCTOBEPHOCTH (BBIYHUCIICHUE CPEIHETO

3HAYCHUsI OKCIEPUMEHTAIBHBIX JIaHHBIX, MOrpemrHocTr). llpeacraBieHne B pa3nuyHod  (opme

pe3yabTaTOB HKCIIEpUMEHTA (Tabnuna, rpaguK, OTYET, JOKIa I, IPE3CHTALIU )
Tema 9.2.2. OcHoBHOe coaep:xaHue OK01
XHUMAYCCKHH TeopeTruueckoe o0yueHue OK 02
aHajn3 Ha3nauenue TexHU4eCKO# Bojbl. TpeOoBaHMs K TEXHUYECKOH BOJIE TI0 TPYIIIIaM MOTPEOICHHUSI. OK 07
TEXHUYCCKHH KauecTBO TE€XHUYECKOH BOMLI Pa3sHBIX BUIOB. XMMUYECKUM aHaIM3 U NPOM3BOACTBEHHBIA KOHTPOJIb MnK...
BOJIbI

COCTaBa TEXHUYECKOU BOJbI. CYIIHOCTh METO/1a TUTPOBAHUSI.

AHaM3 TEXHUYECKON BOJBI HAa >KECTKOCTb M JPYrHe mokas3areiau. KUCIOTHOCTh M IIEJIOYHOCTH BOJIBI.
Omnpenenenue oOmeld u CBOOOAHON HIETOYHOCTH (KHUCIOTHOCTH) METOIOM THTpoBaHus. pH cpenbl u
METO/IbI €€ onpeesieHus. JKecTKOCTh BOJIbl U METO/IbI €€ ONPEACIICHMUS.

HpaKaneCKue 3aHATHUA

CrniocoObl BbIpa)eHHsI KOHIEHTPAllMU pacTBOPOB: MaccoBasi J10JIsl paCTBOPEHHOT'O BELIECTBA, MOJISIpHAS U
MOJISITIbHAsT KOHLEHTpauuu. TuTp pactBopa. PelieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX
3a/laHui Ha pacyeT KOHUEHTPALMI 3arps3HSIOIIMX BEIIECTB U X CPABHEHHE C NIPENEIBHO JOMYCTUMBIMU
koHueHTpauusamu (ITIK).

JlabopaTopHble 3aHATHSA

WccnenoBanme XUMHAYECKOTO COCTaBa MPOO TEXHUYECKOU BOIBI.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JIabopatopnas pabora «OmnpeneneHue XJI0pHI0B METOJJOM TUTPOBAHUS B TEXHUYECKOU BOJE.
Onpenenenue XJI0pua-MOHOB METO/IOM apreHTOMETPHH ¢ (PUKCHPOBaHUEM KOHIIA TUTPOBAHUS [0 METOAY
Mopa (ocaguTenbHOE TUTPOBAHHE).

2. JJaboparopHast pabota «OnpeeneHne )KeCTKOCTH TEXHUYECKONW BObI METOI0M TUTPOBAHUSIM.




31

KomMiuiekconomeTpruyeckoe onpeesieHue )KeCTKOCTH (CyMMbI HOHOB KaJIbLIMs U MarHusi) B Cpee
aMMOHHITHO-aMMuauHoro 0ydeproro pactsopa (pH 9-10) o obpa3oBanuio ¢ TpriioHom b
MaJIOIUCCOLMUPOBAHHBIX KOMIIJIEKCHBIX COEJMHEHUH.

Tema 9.2.3.
XUMHWYECKUH aHaIn3

BO3JlyXa

OcHoBHoOe coiep:kaHue

TeopeaneCKoe oﬁyqeﬂue

XuMHUYECKUH coCTaB aTMOCHEPHOTO BO3AyXa, BO3ayxa paboueil 30Hbl. BpenHbie BemiecTBa U MpUMeECH B
BO3/IyX€ JKWJIBIX TOMEIICHHWI, B BO3Ayxe paboueil 30Hbl. HopmaruBuble nokymeHTHI. [lociencrBus
BO3JECHMCTBUSI BBICOKOM KOHLIEHTPALIMU YIJIEKHCJIOTO ra3a Ha OpraHuM3M 4YeJoBeKa. Mepornpusarus Mo
CHUKEHUIO YPOBHS 3arpsi3HEHHOCTH BO3/1yXa UCCIEAYyEeMON KOMHATBHI.

IIpakTH4yeckue 3aHATUS

I'uruennyeckast OLleHKa CTEIIEHU 3arpsA3HEHUS BO3/IyXa [TIOMEILEHUSI HA OCHOBE COITOCTABIICHUS
KOHIIEHTPALUHU TMOKCHJIA YTJIEpOa C COOTBETCTBYIOIIUM THI'MEHUYECKUM HOPMATHUBOM.

Penienue npakTHKO-OpHUEHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHUI HA pacyeT KOJIMYECTBa BEILeCTBa,
KOHIICHTPALMi BPEIHBIX MPUMEceil B aTMOC(HEPHOM BO3/IyXe M BO3AyXE TTOMEIICHUH.

JlaGopaTopHbIe 3aHATHSA

JIaGoparopHas pabota «OmnpeneneHne coaepkanus YrIeKUCIIOTo ra3a B BO3yXe MOMEUICHHUs IKCIpecc-
Mmetomom». HccrienoBanue po0 Bo3ayxa padbodueid 30HbI. OmpeneneHne coepkaHusl yrIIeKUCIOoro ra3a B
BO3/IyX€ MOMEIIEHUS IKCIIPECC-METOIOM.

OKO01
OK 02
OK 07
MnK...

Tema 9.2.4.
XUMHUYeCKH aHaINn3
npod mMarepuanoB
CTPOUTEIBHO-
pecTaBpalliOHHON
JIeSITCIIbHOCTH U
Ju3aiHa

OcHoBHOE coep:xaHue

Teopernueckoe o0ydyenune

Krnaccudukanus Matepuanao, HCIOIB3YEMBIX B CTPOUTENbHO-PECTABPALIMOHHON AESITENEHOCTH IO
COCTaBY, UX HAa3HAYCHHE U TPUMEHEHNE. XMMAYECKHUI aHAJIN3 MaTEPUAIIOB CTPOUTEIIBHO-
pecTaBpallMOHHOM IEATEIbHOCTH U JU3aiiHA. XMMHUYECKHI COCTAaB TUITMEHTOB, KPACUTEIIEH, BSIKYIIUX
cMecei, 0COOEHHOCTH UX CBOMCTB M MPUMEHEHHS B PO ECCHOHATBHOM JesTeIhHOCTH. BemecTna,
HCIIOJIB3YEMBIE B KAUE€CTBE MUTMEHTOB U CBA3YIOIIMX Marepuanos. Mcropuueckas crpaBka.

OK 01
OK 02
OK 07
IIK...
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CoBpeMeHHbIE MaTEpUAIIbI.

HpaRTn'{ecmle 3AHATHA

KauecTBeHHBIH W KOJWYECTBEHHBI COCTaB Mmpo0 MaTepuaoB CTPOUTEIBHO-PECTABPAIIOHHOM
JesSTeNbHOCTH U Au3aiiHa. Kiaccudukanus Kpacok Mo YKPBIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTH OT
HCIIOJIB3YEMBIX IMTMEHTOB U CBA3YIOIIKX BellecTB. OnpeeraeHne cocTaBa Kpacok Ha COAEPKaHNE MUKPO
U Makpod3JEeMEeHTOB. PelieHue mpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUIl MO XMMHYECKOMY aHajau3y Ipod
MaTrepuaioB CTPOUTEIbHO-PECTABPALIMOHHOM IESITEIbHOCTU U TU3aliHa.

JlabopaTropHble 3aHATHS

HccnenoBanue MaTepuanoB CTPOUTEIBHO-PECTAaBPALIMOHHON ASSITEIFHOCTU U JU3aiHa.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JTabopaTopHas pabora «/3roToBieHue Kpacok (og00p MATMEHTOB U CBS3BIBAIOIINX BEIIIECTB).
HccnenoBanue npupoaHBIX MUHEPAJIOB, MTOJYYCHUE TUTMEHTOB ITyTEM XUMUYECKUX PEAKIUH,
ompe/ielICHUE CBA3YIOMUX MaTepraioB. CpaBHEHHUE YKPBIBUCTOCTU U MPO3PAYHOCTH MOTYYEHHBIX KPACOK
IyTeM HAaHECCHHS MX Ha JIMCT Oymaru.

2. JlabopatopHas padota «MccnenoBanre CBOMCTB BSHKYIIMX BEHIECTB HA TPUMEPE TUIICAY.
Ornpeznenenne CKOPOCTU CXBAThIBAHUS IPUPOJHOTO M CTPOUTENIBHOTO TUrca. PakTOphl, YCKOPSIIOLUIUE U
3aMeJIAIONINE CXBAaTbIBAHUE MPUPOIHOIO TUIIca. [ UIicoBOE TECTO, TEMIIepaTypa €ro 3aCTbIBaHUS.
CpaBHEHHE CKOPOCTU CXBAThIBAaHUS IPUPOIHOTO M CTPOUTEIHHOTO THIICA, OnpeenieHue GakTopoB,
BIIMSIOIINX HA CKOPOCTh CXBATHIBAHUSI CTPOUTEIHHOTO TUIICA, OTIPE/ICTICHUE TEMIIEPATYPhI 3aCTHIBAHUS
TUIICOBOT'O TECTA.

Tema 9.2.5.
Uccnenopanme
00BEKTOB
TeXHOC(EepHI

OcHoBHOE€ CoI€pKaHuEe

10

Teopernueckoe o0y4yenune

VY4eOHo-Hccae10BaTeNIbCKUIT MPOeKT B 00JacTH HccienoBaHus 00BEeKTOB TexHocdepsl. O030p Tem
y4eOHO-MCCIIeI0BAaTEbCKUX MPOEKTOB. AJTOPUTM BBIIONHEHHS TpoekTa. OmpeneneHne MmpoOIeMsl
uccienoBaHus. Meroabl MOMCKa, aHauu3a W 00pabOTKM HHPOpPMAIMM O TMPOEKTE B PA3IUYHBIX
HCTOYHHKAX.

OK 01
OK 02
OK 04
OK 07
IIK...
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IIpakTHyeckue 3aHATUS 4
ObocHOBaHME aKTYaJIbHOCTH BBIOpaHHOM TeMbl. BrisiBiIeHne npobiemsl uccieaoBanusi. Beioop 00beKTOB
U MeTofoB uccinenoBanus. lloctaHoBka menedt u 3amau uccrnepoBaHus. OrpeneneHue MPOIYKTa 2
uccnenoBanus. OnpeaeneHne ITaoB U COCTABICHUE MJIaHA UCCIIETOBAHMA.
3ammra npoekra: [IpencraBieHne pe3ynbTaTOB BBIMOJIHEHUS Y4eOHO-MCCIENIOBATEIBCKIX MPOEKTOB 2
(BBICTYILJICHUE C MPE3EHTAIUEH ).
JlaGopaTopHbIe 3aHATHSA 4
HccrnenoBanne mpeAsioKeHHOTO OOBEKTa Ha KHCIOTHOCTh, IIEJIOYHOCTb, XWMHUYECKHH COCTaB
(3arpsi3HUTENN, MAaKpO- U MHUKpO3JIeMeHThI). OO0paboTKka pe3yiabTaToB ucciaeaoBaHus. OlEeHKa KadyecTBa 4
HCCIIETyeMOro 00BEKTa UCXOIsI U3 PE3yJIbTaTOB XUMUYECKOTO aHaIH3a
IIpoMeskyTOUHAS aATTECTAIMS MO TUCHHUILIMHE (IK3AMEH) 20
Bcero 138

*O0pa3oBaTebHAsl OPraHu3anys BbIOUPAaeT 0OAUH MOYJIb U3 NPeAJI0KeHHBIX.
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3. KAJEHJIAPHBIN I'PA®UK IO BOCIIUTATEJIBHOM PABOTE IIO
JUCIMIIJIMHE

Monayab 3. YueOHO-HCCIIe0BaTeNbCKaAsl M HAYYHO-HCCIIEI0BATENbCKAS A TEIbHOCTD

Harau mecto Hazpanue dopma OtBercTBeHHBIN | JlocTrKEHUS

MIPOBEICHUS MEPOIPUSTHUS MIPOBEICHUS yyanmxcs
MEPOIIPUATHS

Ampenb 2026r. Buxropuna WunuBunyansHo |[Aytiesa T.b. CdhopmupoBaHHO

IMonurexauyeckuii | «XUMUs B -rpynmnoBas cts OK .01,02,

KOJUIEIK MEIULIAHEY 04, 07

4. YCJIOBHUS PEAJIU3ALIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JUCHUIIJINHBI
4.1. TpedoBaHUSI K MUHUMAJILHOMY MaTepHAJIbLHO-TEXHUYECKOMY 00ecnedeHU 0

JUis peannzanuu MporpamMmbl JTUCHMIIMHBI JOJDKHBI OBITH MPETYyCMOTPEHBI CIEIYIOLIUE
CIelMalbHble IOMEIICHUs: Y4yeOHBbIH KaOWHET XUMHUHM W/MIM Y4eOHOH XUMHUYECKOH
nabopaTropum.

O6opynoBanue y4eOHOro kabuHera (HarjsiiHble MOCco0OMs): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIETIE MOJIEKYJ, MOJENIN KPUCTAIUIMYECKUX PELIETOK, KOJUIEKIIMU IPOCTBIX M CIOKHBIX
BEIIECTB W/WIIM KOJUIEKIIMHA TOJMMEPOB; KOJUIESKIUS TOPHBIX IMOPOJ M MHHEPAJoB, Taliwia
Menneneesa, yaeOHble GpribMbl, IH(POBBIE 00pa30BaTEIBHBIE PECYPCHI.

Texnuyeckue cpeacrBa o0y4YeHHsI: KOMIBIOTEP C YCTPONCTBAMH BOCHPOM3BEIEHUS
3ByKa, NPUHTEp, MYJbTUMEIUA-TIPOEKTOP C OHKPAHOM, MYJIbTHUMEIHMIHAs JOCKa, yKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALMMN.

OOopynoBanue snadoparopuu M padodymx mecT JadOpaTOPMU: MEH3YPKH, MHIIETKH-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEAMETHBIE U MOKPOBHBIE CTEKJIA, IMJIAHILIETHI
JUI KameJIbHBIX peakiuil, (uibTpoBanbHas Oymara, MPOMBIBAJIKH, CTEKISHHbIE MPOOHMPKH,
pe3uHOBbIe MPOOKH, (oHapUKU, HAOOpP PEaKTHUBOB, CTEKJISHHBIE NAJOYKH, IITATHBBI IS
IPOOUPOK; MEpHBIE LMINHAPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JETUTEIbHbIE [IUINHIPUYECKHIE
(50-100 mu), crymku ¢ mectukoM, (haphopoBbie YallKu, MUHIETHI, QUIBTPbI OyMaXKHbIC, BATa,
MapJiis, 4YacoBble CTEKJa, JJIEKTPOIUIUTKH, J1a0OpaTOpPHBIE IITAaTUBBI, CIHPTOBBIE T'OPEIIKH,
CIMYKH, MpUOOp Ui MOTYYEHHs Ta30B (MM MPOOUpPKa C ra300TBOAHOM TPYOKOil), nepkaTenu
JUIs IPOOUPOK, CKIISIHKH JUISl XpaHEHHsI peaKTUBOB, Pa3JaTOYHbIE JIOTKH; XMMHUECKHUE CTaKaHBI
(50, 100 u 200 mu1); mmaTenu; MUHUETHI; TUTENIbHBIE UMb, CEKYHOMEPHI (TaiiMepbl), MEpHbBIE
npobupku (Ha 10-20 mur) u mepubie KonObr (25, 50, 100 u 200 mu), BoasiHas OaHs (WK
TEPMOCTAT), CTEKJISHHBIC TMAaJOYKU; KOHMYECKHWE KoJObl ans tutpoBanus (50 u 100 mm);
WH/IMKATOpHBIE TMOJOCKM JUIst ompeneneHuss pH W craHmapTtHas WHAMKATOpHas INKaja,
yHHUBepCanbHbIH HHANKATOP; unetku Ha 1, 10, 50 M (umm mozaropst Ha 1, 5 u 10 M), GropeTku
JUI TUTPOBaHMsL, MeIUIMHCKKE mmpuilbl Ha 100—-150 mu1, mabopaTopHbIE W/WIN aHATUTHYECKUE
Bechl, pH-MeTphI, CymibHBIN mKad, u JIp. TabopaTopHOe 000pyI0BAHNE.

4.2. UudopMannoHHOe obecrieyeHUe peau3aliu NporpaMmbl

1. lna peanuzanuu nporpammbl OMOIHMOTEYHBIA (HOHA 00pa30BaTENbHON OpraHU3aluu
JIOJKeH UMETh NIeYaTHbIe W/ 3JIEKTPOHHBIE 00pa3oBaTelibHbIe U HH()OPMaLIMOHHBIE PECYPCHI,
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PEKOMEHIOBAaHHBIE JJISi UCIOJIB30BaHUS B 00pa30BaTEILHOM IIPOLIECCe, HE CTaplle ISATH JIET C
MOMEHTA U3/1aHusl.

2. PexoMmenayemple T€YaTHbIE W3JAaHUA [0 pealu3aluu  001eo0pa3oBaTeNbHOM
JTMCLUUIUIMHBI IPECTABICHBI B METOJMUECKUX PEKOMEHIAIUAX IO OPraHu3ai 00yUeHHs.

Ilepedyennb yueOHbIX U31annii, UHTEpHET-pecypcoB, 10NMOJHUTEIbHON JJUTEPATYPbI

1. Epoxun, HO.M. Xumusa nmis npodeccuii M CHEMUAIBHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HayuyHoro mnpodwunei: yueOnuk / FO.M. Epoxun, N.b. KopasmeBa. - Mocksa:
Axanemus, 2018. - 496 ¢

JlononHuTenbHbIE UCTOYHHUKH:

1. Xumusa [DnexTpoHHBbI pecypc]: yueOHoe mocodue / coct. I'. FO. Boctpukosa, E. A.
XopoxopauHa. - Boponex: BopoHexckuil rocygapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcurer, OBC ACB, 2015. - 92 c. - 3ObC «IPRbooksy - Pexum pgocryna:
http://www.iprbookshop.ru/59133.html

4.3. IlpumMepHbIe TeMbI KYPCOBBIX IPOEKTOB (PadoT)
KypcoBoii npoekT (paboTa) yueOHBIM IJIAHOM HE PEAYCMOTPEH().


http://www.iprbookshop.ru/59133.html
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJIbHOM JUCIHUIIIUHBI

KonTposnb u onieHKa pe3yabTaToB 00y4eHHs OCYIECTBISIETCS MPENojaBaTesieM B Ipoliecce
MPOBEJICHUSI MPAKTUYECKUX 3aHATHH U Ja0OpaTOpHBIX paboT, TECTUPOBAaHUS, a TaKxKe
BBITIOJTHEHUST  OOYYaIOIIMMUCA  WHAMBUIYAJIbHBIX  3aJaHUM, TMPOEKTOB, HCCIICJOBAHUIA.
Pe3ynbrarel 00yueHHMs OIpenesisioT, uYTo oOydaroliuecs MJOJDKHBI 3HATh, IOHUMATh U
JEMOHCTPUPOBATH IO 3aBEPUICHUU U3YUCHUS AUCIUTUIMHBI.

st hopMuUpOBaHUs, KOHTPOJISL U OLIEHKH PE3yIbTaTOB OCBOCHHS Y4€OHOW JHUCIUILTAHBI
HCIIOJIb3YETCS CUCTEMA OIICHOYHBIX MEPOTPUATHH, IPEICTABIISIIONIAS COO0M KOMIUIEKC YIeOHBIX
MEPOIPUATHIA, COTIACOBAHHBIX C pE3yJlbTaTaMd OOydeHHUs U CPOPMYIUPOBAHHBIX C YYETOM
dI'OC COO (mpeametnbie pe3yabTathl o guciurmuae) u GI'OC CIIO.

Ne Mony.te / Pasaest Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHS OK
| Tema
| |OcHoBHOIT MOTYJIB
1 |Pa3pgeal. ®DopmyIHpPOBATH
OcHoBbI 0a30Bble MOHATHSA U
CTPOeHus! 3aKOHbI XUMHUH
BellecTBa

1.1 |Crpoenue atomoB |CoctaBnsath xumuueckue |1. Tect «CtpoeHue aToMoB OK 01
XUMHUYECKUX (bopMyIbl COEIMHEHUI B |XMMHUYECKUX 2JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTEIIEHBIO |[IPUPOAA XUMUUYECKON CBSI3N».
npupojaa OKHCIICHHSI XUMUYECKHX  |2. 3a7aull Ha COCTaBIICHUE
XUMHYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX GOpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX CO€MHEHUH

ANIEKTPOOTPULIATENILHOCTH  |(OKCHI0B, CYIb(MUAOB,
TUAPUIOB U T.IL.).

1.2 |[lepuogmueckuii | XapakTepu3oBaTh [MpakTuko-opuentupoBannsie  |OK 01
3aKOH M Ta0JHIla |XUMUYECKUE JIEMEHTBI B |TEOPETUYECKUE 3a/IaHUsI Ha OK 02
JI.1. MenieneeBa |COOTBETCTBHH € UX XapaKTepU3aLUI0 XUMHUECKHX

MIOJIO)KEHHUEM B a51eMeHTOB: «MeTtaunyeckue /
NIEPUOANYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKUX IJIEMEHTOB ANEKTPOOTPHULIATEIBHOCTD U
.. Menneneesa CPOJCTBO K JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
10JIO)KEHUEM B IIEPUOAUUYECKOM
CUCTEME XMMHUYECKHUX
anemMeHToB JI.11. MeHnaeneera.
2 |Pa3pex 2. CocraBasatb ypasHenusi |KonrTpoJbHasi padora
Xumnyeckue H CXeMbI XUMHYECKHUX «CTpoeHue BelecTsa u
peakuumn peakumii XHUMHYECKHEe PeaKIun»
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Moayas / Pazaen

Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
/ Tema
2.1 |Tumsr CocCTaBIATh peaKkIuu 1. 3amayu Ha cocraBiieHHUE OK 01
XUMHYECKHX COCTMHCHUS, PA3JIOKCHHUS, |YpaBHCHHUM PEaKIUii:
Peaknmii oOMeHa, 3aMeIICHHS, — COCIUHCHHS, 3aMEIICHUS,

OKHCJIUTEIIFHO-
BOCCTAQHOBHTEIIbHbIC
PEaKIMU U peaKkluu
KOMILIEKCOOOpa30BaHHS
(Ha mpumepe
THIPOKCOKOMILIEKCOB
AIIOMHUHUS U [IUHKA) C
y4acTHEM HEOPTaHHYECKHX
BEIIECTB

pasznoxkeHusi, oOMeHa u
peakuuii ¢ yuactuem
KOMIUICKCHBIX COSIMHECHUH (Ha
MpUMepE TUAPOKCOKOMILIEKCOB
AJTIOMUHUS U [IUHKA);

— OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUH C
WCIIOJIb30BAaHUEM METO/Ia
3JIEKTPOHHOTO OanaHca;

— C y4acTHUEM KOMITJICKCHBIX
coeMHEHMH (Ha mpumepe
THIPOKCOKOMITJICKCOB ITMHKA U
ATFOMUHUS ).

2. 3a1a4u Ha pacyer
KOJINYECTBEHHBIX
XapaKTePUCTHK MPOTYKTa
peaKIuu COeIMHEHHS,;
MacCOBOM WJIM 0OBbEMHOMN JOIH
BBIXOJIa MTPOYKTA PEAKIHH
COEIMHEHUS OT TEOPETUUECKU
BO3MOXKHOTO; 00BEMHBIX
OTHOIIICHHUH Ta30B;
KOJINYECTBEHHBIX
XapaKTePUCTUK UCXOTHBIX
BEIIECTB U MTPOTYKTOB
peakuuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MPOIYKTa PEaKIUu, €CIU OHO
W3 BEIIECTB JIaHO B BUJIC
pacTBopa ¢ OmpeeICHHOM
MAacCOBOM J0J€EN
PacTBOPEHHOTO BEILIECTBA.
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Moayas / Pazaen

Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
| Tema
2.2 | Onextponutndeck |COCTaBIATh YpaBHEHUS 1. 3aganus Ha cocTaBieHue OK 01
asi IUCCOLMAIIHS Y| XUMUYECKUX PEaKIHU MOJICKYJISIPHBIX U MOHHBIX
WOHHBI OOMEH  |MOHHOTO OOMEHa C peakIuii ¢ ydacTHeM OKCHU/IOB,
Y4aCTUEM HEOPTaHUYECKUX |KUCIIOT, OCHOBAaHUW U COJIEH,
BEILIECTB MOHHBIX peaKUuil rTuaApoImn3a
coJieil, yCTaHOBJICHHE
U3MEHEHHUS KUCIOTHOCTH
cpeapbl.
2. JlabopaTopHas paboTa
«Peakiuu ruapoanza.
3 |Pa3nex 3. HUccaenoBars crpoenue u (KonTposabHasi padora
Crpoenne n cBoOlicTBa «CBOMCTBa HEOPTAHMYECKUX
cBOlicTBa HEOPraHNuYecKuX BEIIECTBY
HEOPraHMYecKHuX |BellecTB
Bemecrs
3.1 |Knaccudukanus, |Knaccudunumponarsh 1. Tect «Homenknatypa u OK 01
HOMEHKJIaTypa U |HEOpraHMYeCKHE BEIIEeCTBa |Ha3BaHHE HEOPTaHUYECKUX
CTpOeHHuE B COOTBETCTBUH C UX BEIIECTB UCXOJS U3 UX
HEOPraHUYECKUX |CTPOCHHUEM XUMHUYECKOH (OPMYIIbI WIIH
Bemecrs COCTaBJICHUE XUMHYECKOI

(bopMyIIBI HCXOS U3 Ha3BaHUS
BEILIECTBA 10 MEXTYHAPOIHON
WJIY TPUBUAIIBHOMN
HOMEHKJIATYpe».

2. 3ama4n HA pacyeT MacCOBOM
JI0JIU (Macchl) XUMUYECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MoJIeKyIe (cMecH).

3. IlpakTrueckue 3aaHus 110
KJaccuuKaIum,
HOMEHKJIaType U XUMHUYECKHM
(opMyIaM HEOPraHUYECKUX
BEIIECTB Pa3JIUYHBIX KJIACCOB.
4. [IpakTHueckue 3a1aHus Ha
OTIpeIeIeHue XUMUYECKON
aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUIa
XMUMHUYECKOH CBSI3U U THUIIA
KPUCTAJUINYECKOH peIIeTKy.
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Moayas / Pazaen

Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
/ Tema

3.2 |®uzuko- YcranaBiuBath 1. Tect «Ocobennoctu OK 01
XHUMUYECKHUE 3aBUCUMOCTh (PU3HKO- XMMHUYECKHX CBOMCTB OkcuoB, |OK 02
CBolicTBa XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHHI,

HEOPraHUYECKUX |HEOPraHMYECKHX BELIECTB |aM(OTEPHBIX THIAPOKCHIOB U

Bemects OT CTPOEHUS aTOMOB U conei».

MOJIEKYJI, a TAK)KE THUIA 2. 3ajaHus Ha COCTaBIICHUE
KPUCTAJUIMYECKOU PELIETKH | YPABHEHUH XUMUYECKUX

peaKuuii C y4aCTUEM MPOCTBIX
U CJIO’KHBIX HEOPTaHUYECKUX
BELIECTB: OKCHUJIOB METAIIJIOB,
HEMETAJJIOB U aM()OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBaHUH U
aM(pOTEpPHBIX THIPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOIUX UX
CBOICTBaA U CHIOCOOBI
HOJTY4YEHUS.
3. [IpakTuko-
OpueHTUpOBaHHbIE
TEOPETUUECKHE 3a]IJaHUS Ha
CBOMCTBA U NIOJy4YEHUE
HEOPraHMYECKUX BEILECTB.
4. JTaboparopHas pabota
«CBoiicTBa METAJIJIOB U
HEMETAIJIOBY.

3.3 |IIpousBoxcTBO O6ocHoBbIBaTh 3HaueHue u |I[Ipaktuko-opuentupoBannsle  (OK 01
HEOPraHUYECKUX |[IPUMEHEHUE 3aJ1aHus 110 COCTaBJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BELECTB |XUMHYECKHX PEaKIM ¢
3HaueHue u B OBITOBOH U y4aCTHEM HEOPTraHU4YECKUX
IIPUMEHEHHE B IIPOU3BOJICTBEHHON BELIECTB, UCIIOIb3YEMBIX JUIA
OBITY U Ha JIESITEIbHOCTH YEJIOBEKA UX |MX MJIEHTU(DUKALNU U
MIPOM3BOJICTBE (U3NKO-XUMHYECKUMHU MIPOMBIIIIJIEHHBIX CITIOCOO0B

CBOICTBaMHU TIOJTyYEHUS.

4 |Pa3pnen 4. HccnenoBars crpoenue u |Konrpoabnas padora
Crpoenne n cBoiicTBa oprannveckux |«CTpoeHue u cBoiicTBa
CBOlCTBa BelIeCTB OpPraHN4ecKHuX BelecTB
OPraHuYecKuXx

Bemects
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Moayas / Pazaen

Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
/ Tema
4.1 |Knaccuduxkamnus, |Knaccudumuponarsh 1. 3amaHus Ha cocTaBiIeHUE OK 01
CTPOCHHE U OpraHWYECKHE BEIIECTBA B |HA3BAHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHH C UX COEAMHEHUH N0 TPUBHAJIBHOU
OpPraHHYECKHUX CTPOEHUEM WJIH MEXKTyHAPOTHOM
BemecTs CucreMaTHdecKon
HOMEHKJIAaType.
2. 3aaHKs HA COCTABJICHUE
TOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYJT
OpPraHUYECKUX BEIIECTB
OTJICIIBHBIX KJIACCOB.
3. 3agaun Ha onpeieeHue
npocTeiiien hopmyIbl
OpPraHUYECKON MOJIEKYJIBI,
HCXOJIS U3 DJIEMCHTHOIO
cocrana (B %).
4.2 |CsoiicTBa YcranaBimMBarh 1. 3amanus Ha cOCTaBIICHHUE OK 01
OpPraHHYECKUX 3aBUCUMOCTH (DHU3HUKO- yYpaBHEHUN XUMUYECKUX OK 02
COCIMHEHUI XUMHYECKHUX CBOMCTB peakuil ¢ y4acTueM

OPraHu4YCCKuX BCUICCTB OT
CTPOCHUA MOJICKYJI

OpraHMYECKUX BELIECTB Ha
OCHOBAHHUU MX COCTaBa U
CTPOEHHUS.

2. 3ajaHus Ha COCTaBIICHUE
YPaBHEHUI XUMUYECKUX
peaKkuil, HUTIOCTPUPYIOLINX
XUMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PEaKIUi U
T€HETHUYECKOM CBA3U
OpPraHMYECKUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacuerHbie 3aaun 1mo
YPaBHEHUSIM PEaKLUN ¢
y4acTHEM OpraHMYEeCKHX
BEIIECTB.

4. JTaboparopHas pabora
«Tonyuenue sTriIeHA 1
W3y4YEHUE €r0 CBOMCTBY.
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Moayas / Pazaen

Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
/ Tema

4.3 |Oprannueckue O6ocHoBbIBaTh 3HaueHHe U |[IpakTuko-opuentupoBannsie  (OK 01
BEIIIECTBA B MIPUMEHEHUE 3a/IaHMsl IO COCTaBJICHUIO OK 02
KHU3HEICATEIHOC |OPTaHUYECKUX BEUIECTB B |XUMHYECKUX PEAKIINH C
TH YEJIOBEKa. OBITOBOI U y4aCTHEM OPTaHUYeCKUX
[Tpon3BOICTBO M |IPOU3BOICTBEHHOM BEIIIECTB, UCIOIB3YEMbIX IS
pUMEHEHHE JESITEIbHOCTH YeJIOBeKa UX |UX UACHTU(UKALNU B OBITY U
OpraHUYeCKUX (bU3NKO-XUMHYECKIMHU POMBIIIJICHHOCTH.

BEIIIECTB B CBOICTBaMU
MPOMBIIIIEHHOCT
u

5 |Pa3peu 5. HccnenoBars paBHoBecue | Konrpoabnas padora
Kunernyeckue u (M CKOpocTh XuMu4eckux |«CKOpOCTH XUMHYECKO
TepMOIMHAMMYE |peaKumii PeaKkuuu U XMMHYecKoe
Ckue PaBHOBecHEe»
3aKOHOMEPHOCTH
NPOTeKAHUSA
XHMMHUYECKHX
Peaxkumii

5.1 |Kunernueckue UccnenoBath BiusHUE 1. JTaboparopnas pabota Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTPAIIUU BBIOOD: OK 02
NPOTEKAHUS pearupyroomux BemecTB u  |— «OmnpeneneHue 3aBUCHMOCTH
XUMHUYECKUX TEMIIepaTypbl Ha CKOPOCTh |CKOPOCTH PEaKIuH OT
Peakmuit XUMHYECKHUX PEAKIUI KOHIIEHTpALUU pearupyrommx

BEILIECTBY;

— «OmnpeneneHne 3aBUCUMOCTH
CKOpPOCTH PEAKIIHH OT
TeMIIEPaTypbI».

2. IlpakTuko-
OpueHTHpOBaHHBIE
TEOpeTUYEeCKHE 33/1aHus Ha
aHanu3 (HaKkTOPOB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTH
XUMHYECKON PEAKIUH.

5.2 |Tepmomunamuyec |McciaenoBaTh BIUSHUES 1. 3amaum Ha pacyeThl OK 01
Kue M3MEHEHMS KOHIEHTPAIMK |TETIOBbIX 3P (eKToB OK 02
3aKOHOMEPHOCTH |BEIECTB, PEAKIIUU CPEAbl U [ XUMHUYECKUX PEAKIUN 1
NPOTEKAHHS TEMIIepaTypbl Ha OTIpeIeNIeHUE THUTIA PEaKIInI
XUMUYIECKIX CMEIIEHNE XUMUUIECKOTO (10 TerioBoMy 3P dekTy: IK30-
peaKIuii. paBHOBECHS U SHAOTEPMUYECKUE).

PaBHOBecue 2. IlpakTuko-
XUMHAYECKUX OpPUEHTHPOBAHHBIE 3aJaHHS HA
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Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
| Tema
Peakuuii NpUMeHEHHe npuHIuna Jle
[[TaTenbe A1t HAXOXKICHUS
HaIPaBJICHUS CMEIICHUS
PaBHOBECHSI XUMUYECKOU
peaxiuu 1 ananu3 GakTopos,
BJIMSIIOLINX HA CMEILEHUE
XUMHYECKOTO PABHOBECHS.
3. JlabopartopHas pabota
«3yueHue BIUSAHUS
pa3nUYHbBIX PaKTOPOB HA
CMEIICHNE XUMHUIECKOTO
paBHOBECHS.
6 |[Pa3nex 6. HccnenoBarb KonTtpoJsbHas pabora mo
JucnepcHsbie AUCTIEPCHBIE CHCTEMBbI Teme «/lucnepcHbie
CHUCTEMBI CHUCTEMBI»

6.1 |/IucniepcHbie Pa3nuuarh ucTuHHBIE 1. 3amaum Ha mpurorosiienne  |OK 01
CUCTEMBI U pPacTBOPBI, KOJUIOUIHBIE pPacTBOPOB. OK 02
bakTopbI NX pacTBOpPHI U 2. IlpakTuko-

YCTOMYMBOCTH rpy0oucrnepcHbie OpPUEHTUPOBAHHBIC PaCUETHHIC
CUCTEMBI Ha OCHOBE 3a/laHus Ha IUCTIEPCHBIE
XUMHUYECKOTO CUCTEMBI, HCTIOJIb3yEeMbIE B
JKCIIEpUMEHTA OBITOBOM U MPOU3BOICTBEHHOM
JeSITeTbHOCTH YETIOBEKA.

6.2 |HccnenoBanue HccnenoBath GU3NKO- JlaboparopHast pabota (Ha OK 01

CBONCTB XAMHYECKHUE CBOMCTBA BBIOOD):
JTUCTIEPCHBIX pa3IMYHBIX BUJIOB — IIpuroroBieHne pacTBOPOB;
CUCTEM JTUCTICPCHBIX CUCTEM — HccnenoBanue TUCTIEPCHBIX
CHCTEM.
7 |Pa3pea 7. HccaenoBars cBolicTBa
KavecTBeHHbIE |OPraHUYeCKUX U
peakuuun HEOPraHUuYeCKNX
o0HapykeHUs BelIeCTB ¢
OPraHU4YeCKUX U |HCMO0JIb30BaHHEM
HEOPraHMYeCKUX |KauyeCTBEHHBIX peaKkuuii
BelleCTB

7.1 |OOHapyxeHHe HccnenoBath 1. JTaboparopnas pabora (ma  |[OK 01

HEOPTraHMYECKUX |KaueCTBEHHBIC PEaKIIUU BBIOOD):

KaTHUOHOB U
AaHHMOHOB

HCOPTaHNYCCKUX BCIICCTB

— AHaJINTUYECKUE PEAKIUU
kaTuoHOB [-VI rpymm;

— AHaJINTUYECKUE PEAKIUU
AQHUOHOB.
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Moayas / Pazaen

Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
| Tema
2. [IpakTrdeckue 3aaHus Ha
COCTABJICHUE YPaBHEHUU
peakiuii oOHapy>KeHUs
KaTuOHOB [-VI rpynmn u
AQHUOHOB, B T.4. B
MOJIEKYJISIPHOM YU MIOHHOU
dhopmax.
7.2 |OOHapyxeHHe HccnenoBath 1. JlTaboparopnas pa6ora (na  |[OK 01
OpPraHUYECKUX KaueCTBEHHbBIC PEaKIIUU BEIOOD):
BEIIIECTB OpraHMYEeCcKUX coeluHeHul |— KauecTBeHHbIe peakinu Ha
OTJENBHBIX OTJIEIbHBIX KJIACCOB OTJICIbHBIE KIIACChI
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCIIOJIb30BAHUEM — KauecTBeHHbII aHaIU3
Ka4eCTBEHHBIX OpPraHUYECKUX COCAMHEHUH 10
peakuuii (O YHKITMOHATTLHBIM TPYIITIaM.
2. [IpakTryeckue 3a1aHus HA
COCTaBJICHHE KaueCTBEHHBIX
peakiuii oOOHapyKEeHUS
OpPTaHMYECKUX COCAMHEHUN.
Il |IIpukiaaaHoii MOaYIb
8 |Pa3neux 8. OuenuBarp nocJjeAcTBHA |3ammra Keiica (c yaeTroM
Xumusi B ObITY H |OBITOBO# U Oyayuueii npogeccuoHaTbHOM
NMPOU3BOJICTBEHH |MPOU3BO/CTBEHHOM JAesITeJIbHOCTH)
on JeITeIbHOCTH YeJI0BEKa C
eATEeJIbHOCTH MO3HUIINI DKOJOTHYECKOMI
YeI0BeKa 0e3onmacHoOCTH
Xumus B ObiTy M |OnienuBats nocneactsus  |Keiic (¢ yuetom Oyaymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccruoHaIbHON OK 02
W 1eSTEeNbHOCTH  |IIPOM3BOJACTBEHHOM NeSITeTbHOCTH) OK 04
YyesoBeKa JIeSITEIbHOCTH YeioBeka ¢ | Bo3MokHBIE TEMBI KEHCOB: OK 07

HO3UIHUU DKOJIOTUYECKOUN
0€e30I1acCHOCTH

1. Ilorenyienue kiuMara u
BBICBOOOXK/ICHHE Ta30BBIX
THIPATOB CO JIHA OKeaHa.

2. Bynymue Matepuansl s
aBHa-, MallIMHO- U
pubOPOCTPOCHUSL.

3. HoBble MaTepuansl s
COJTHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PacTUTENIbHBIX IPENapaToB.
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Ne Pe3yabTar 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
| Tema
9.1 |Pa3pmen 9.1. HNuTepnperupoBarth 3ammra yueOHo-
HccnenoBanue U |[XHUMHYECKHE MPOLECCHI H |MCCIEI0BATEIBLCKOIO MPOEKTA
XUMHUYECKUH siBJIeHUs B Onocdepe (c yuerom Oyayueit
AHaym3 IIpogeccuonanbHoM
00bEKTOB eI TeJIbHOCTH)
onocdepnl
9.1.1|OcHoBbl Bemomnusate monueii nukn | 1. Jlaboparophast pabota OK 01
nabopaTtopHoi AKCIIEPUMEHTAILHOTO «OCHOBBI Ta0OPATOPHOIA
MPAKTUKHU B HCCJIETOBAHMUS C HPaKTUKW.
npodeccHoHaNbH |COOIIOACHNEM TIPABUIT 2. TunoBbIe pacyeTs Mo
pIX JTabopaTopusix (06e30macHOro oOpaleHns ¢ |TeMaTHKe SKCIIEPUMEHTA.
BEIICCTBAMH U 3. 3ajaun Ha BBIYUCIICHHE
71a00paTOPHBIM CPEIHETO 3HAUCHUS
00opyI0BaHHEM 9KCIIEPUMEHTAIBHBIX TaHHbIX,
TIOTPEITHOCTH.
4. IlpencraieHue pe3yabTaToB
9KCIIEPUMEHTA B PA3TUYHOM
dhopme (Tabnuia, rpaduk,
OTYET, TOKJIAJl, TIPE3CHTAIINS).
9.1.2 | Xumuueckuii UccnenoBars xumudeckuii |1. Tect «CBoiicTBa 1 cocTaB OK 01
aHanu3 mpoo cocTaB poO BOBI BOIBD». OK 02
Bongsl 2. 3aganue «XUMHUYECKHAI OK 07

COCTaB BOJIbI, TUII BOJIBI U
CIIOCOOBI €€ MPUMEHEHUD (C
Hcnonp3oBanuem
HOPMATUBHBIX JIOKYMEHTOB).
3. IlpaxTHKo-
OpureHTHpOBaHHBIE
TEOPETUYECKHE 3a/JaHUs Ha
COCTaB BOJIBI M CITOCOOBI
BBIPKEHUS KOHIICHTPAIHA 1
nepecyeT KOHIEHTpalui (¢
Hcnonp3oBanuem
HOPMATHUBHBIX JIOKYMEHTOB).
4. JlaboparopHas paboTa Ha
BBIOOD:

— OuucTka BOJBI OT
3arpsI3HEHUM;

— Onpenenenne pH Bozbl U ee
KHCJIOTHOCTH,

— Onpenenenre KECTKOCTH
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[ Tema

Pe3yabTaTr 00y4yeHus

OueHoYHbIe MEPONPUSITUS

OK

BOJIbI U CIOCOOBI €€
yCTpaHCHUSI.

9.13

XUMHYCCKHI
KOHTPOJIb
KagectBa
MIPOJYKTOB
ITutanus

Hccnenosath XHUMHWYECKHI
COCTaB IPOAYKTOB ITUTAHUSA

1. Tect «Opranuueckue u
HEOpraHM4YeCcKue BelleCTBa,
BXOJISIME B COCTaB MPOAYKTOB
HOUTaHUSD).

2. IIpakTuko-
OpPHEHTHUPOBAHHBIE 3aaHUS TI0
KYJMHApHOU TEMaTHKE.

3. JJaboparopHas pabota (Ha
BBIOOD):

— Ob6HapyXxeHuEe HUTPATOB B
MPOAYKTaX TTHTAHHUS;

— HccnenoBanne nNpoyKToB
MUTAHUS Ha HATMIWE
yTJI€BOIOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HAJIM4ne
yTJIEBOAOB (Kpaxmall, TJIH0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHYECKUN
aHam3 mpoo
[TouBnl

UccnenoBaTs XUMHUECKUU
COCTaB MPOO MOYBBI

1. Tect o Teme «XuMHUUECKUH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YIOOPEHHID.

2. 3ananue «B3auMocBs3b
COCTaBa MOYBHI, TUII TIOYBHI H
ee Ha3HAYCHUS».

3. JJaboparopHas pabota (Ha
BBIOOD):

— ObGHapyxeHue

OK 01
OK 02
OK 07
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[ Tema

Pe3yabTaTr 00y4yeHus

OueHoYHbIe MEPONPUSITUS

OK

HEOPraHUYECKUX NPUMECEH B
mpo0ax MOYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKH TIOYBBI, €€
KHMCJIOTHOCTH U I1I€JIOYHOCTH.

9.15

HUccnenosanue
00BEKTOB
ouochepsr

UccnenosaTs XUMHYECKUN
COCTaB O0OBHEKTOB
ounocdepsl Ha MpuMepe
MIPOJIYKTOB IMUTAHHMS, BOBI
Y TIOYBEI

Y4eOHO-uCCIeI0BaTENLCKUNA
MIPOEKT B 00JacTh
HcCleq0BaHus OOBEKTOB
ourochepsl.

Bo3MoXHBIE TEMBI ITPOCKTOB:
1. UccaenoBanue cocTaBa
MUHEPaIbHOU BOJIBI U
PEKOMEH/IAINUH T10 €€
HCITOJIH30BAHUIO.

2. UccnenoBanue
pa3pyLIAIIEro JeUCTBUA
IPUPOTHON BOJIBI HA
CTPOUTEIILHBIEC MaTePUAIIBI.
3. CocraBIiieHHE MTPOCKTA
[IBETHHKA/OTOpojIa/cana B
3aBHCUMOCTH OT COCTaBa
MPOaHATM3UPOBAHHBIX ITOYB.
4, CocTaBiaeHue
cOamaHCUPOBAHHOTO MEHIO Ha
JieHb (HEJIEJII0) B 3aBUCUMOCTH
OT COJIeP KaHUS XUMHYECKHUX
MaKpoO U MUKPOIJIEMEHTOB B
MPOYKTaX TTUTAHHMSL.

5. MUccnenoBaHue KauecTBa
MUTHEBOI BOJIBI.

6. MccrnenoBanue mpod
BOJIONTPOBOIHOM BOJBI HA
MpeaIMeT yCTPaHESHHUS
JKECTKOCTH.

7. YcTpaHeHHE KECTKOCTH
BOJEI B CEIbCKOXO3IUCTBEHHOMN
JIEATETLHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3znen 9.2.
HUccaenoBanue u
XUMHYECKHI
aHaJIu3

HurepnperupoBarh
XHMHY€ECKHE NPOLEeCChl H
sIBJICHHS B TexHocdepe

Y4eOHo-ucce10BaTeIbCKUI
NMPOEKT (¢ yueToM Oyayuei
npogeccuoHaIbLHOI
JeATETIbHOCTH)
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Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
| Tema
00beKTOB
TexHOoc(hepbl

9.2.1|OcHoBbl Bemomnusate nonHeii ukn |1, JlJaboparopnas paGora OK 01
nabopaTtopHoi AKCIIEPUMEHTAIBHOTO «OCHOBBI J1a0OpaTOPHOI
MIPaKTUKH B MCCJICIOBAHMUS C MIPaKTUKK.
poeCCHOHATBPH | COOTIOICHUEM MTPaBUIT 2. TunoBble pacyeThl 10
BIX JTA0OpaTOpusX |0€30IacHOro OOpaIIEHUs C |TeMaTHKE SKCIIEPUMEHTA.

BEILIECTBAMHU U 3. 3a1aun Ha BBEIYHCIICHUE
71a00paTOPHBIM CpEIHEro 3HaYeHUus
00opyI0BaHHEM SKCIEPUMEHTAIIbHBIX JAHHBIX,
MOTPEIIHOCTH.
4. IlpencraBieHue pe3ynbTaToB
9KCIIEPUMEHTA B Pa3IMYHOM
dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, Pe3CHTAaIH).

9.2.2 | Xumunueckuit HccnenoBars xumuueckuii |1. 3amaun Ha onpeaencHue OK 01
aHanu3 mpood COCTaB MPoO TEXHUUYECKOH |METaJlJIOB, HEOPTaHHMUECKHUX OK 02
TEXHUYECKOMN BO/JIBI AHUOHOB U OPTaHUYECKUX OK 07
BO/IbI BEIIECTB B TEXHHUUECKOH BOJIE

pa3HOIr0 Ha3HAYCHMS.
2. IIpakTuko-
OpPUCHTHPOBAHHbBIE
TEOPETUICCKHEC 3a/IaHUs Ha
COCTaB BOJIBI U CITOCOOBI
BBIpaXCHHS KOHIIEHTpAIUi U
nepecyeT KOHIEHTpalui (¢
WCIIOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).
3. 3aganune «XHUMHUECKUI
COCTaB TEXHHUYSCKOM BOJBI, THII
BOJIBI U CITOCOOBI €€
MIPpUMEHEHUsD» (C
HCITOJIb30BaHUEM
HOPMATUBHBIX JJOKYMEHTOB).
4. JTaboparopHas pabora (Ha
BBIOOD):

— Omnpenenenne XJI0pU10B
METOJIOM THTPOBAHHS B
TEXHUYECKOH BOJIE;

— Onpenenenne )KeCTKOCTH
TEXHUYECKOH BOJIbI METOIOM
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Moayas / Pazaen

Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
/ Tema
THUTPOBAHMUSL.

9.2.3| Xumunueckuit Hccnenosars conepkanue |1. Tect mo Teme «Xumuueckuii |OK 01
KOHTPOJIb YIIJIEKHUCIIOTO Ta3a B coctaB armMoc(eproro Bo3ayxa [OK 02
KayecTBa BO3/yXa |BO3IyXe U BO3ayxa pabodeil 30HbD». OK 07

2. IIpakTuko-
OpPHEHTHPOBAHHBIC 3aJaHUs HA
XMMHUYECKHH aHaJIU3 COCTaBa
BO3/yXa.

3. JlTabopaTtopHas paboTa
«Omnpenenenue coepKanus
YTJIEKHUCIIOTO ra3a B BO3AyXe
MIOMEIIEHUS SKCIIpece-
METOJIOM.

9.2.4 | XuMu4ieckuii HccnenoBath mpoObI 1. IIpaxTHko- OK 01
aHanmu3 npoo MaTepualioB CTPOUTENBHO- |OpueHTHpoBaHHbIe 3aaanus mo |OK 02
MaTepuaioB pecTaBpaliMOHHOM XHUMHYECKOMy aHanu3y nmpoo  |OK 07
CTPOUTENBHO- JeSATEeIbHOCTH U IW3ailHa  |MaTepHalioB CTPOUTEIHHO-
pecTaBpaliMOHHOM pecTaBpalOHHON

NEeSITENLHOCTH U
M3aiHa

NEeITEILHOCTH U JU3aiHa.

2. JTabopaTopHas paboTa (Ha
BBIOOD):

— N3roroBnenue Kpacok
(moabop MUrMEHTOB U
CBSI3BIBAIOIIMX BEIIECTB);

— UccnenoBanue cBOMCTB
BSDKYIIIMX BEIIECTB HA IPUMEPE
THIICA.
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Moayas / Pazaen

Ne Pe3yabTaTr 00y4yeHus OueHoYHbIe MEPONIPUATHS OK
| Tema
9.2.5|Uccnenosanue HccienoBarh XUuMHUUeCKU | Y4eOHO-UCCIEN0BATENLCKII OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00JaCTh OK 02
TEXHOCQEPBI TexHoc(hepsl HA PUMEPE  |UCCIIeIOBAaHUS OOHEKTOB OK 04
TEXHUUYECKOH BOJIBI U TeXHOC(EPHI. OK 07

MaTepHUaoB CTPOUTEIbHO-
pecTaBpalliOHHON
NEeATENBLHOCTH U aU3aiina

Bo3MokHBIE TEMBI IIPOEKTOB:

1. Konrtpoip kauectBa
TEXHUYECKOM BOJIBI Pa3HBIX
BUJIOB B COOTBETCTBUU C
Mmetoaukamu mo I'OCT.

2. Co3ianue AeKOpaTUBHOM
HMITYKAaTYpPKH.

3. [TurMeHTHI B H3ACTUSAX U3
CTEKJIa.

4. ViccnenoBanue
pa3pyLIarUIEro AEMCTBHS BOIbI
Ha CTPOUTETbHBIC MaTepUaIblL.
5. OneHka cocTosTHUS BO3AyXa
paboueii 30HBI CIIeIUaINCTa
(TexHoora, CTpOUTENs U T.11., C
y4eToM 00J1acTu
npohecCHOHATLHOM
JESTETbHOCTH) B COOTBETCTBUU
C HOPMATUBHBIMH
JIOKYMEHTaMHU.
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6. ATAIITALIAA PABOUEM ITPOT' PAMMBI TP OFYUEHUU WHBAJIMOB
n Jjin C OrPAHUYEHHBIMHU BO3MOXKHOCTAMMUA 3/10POBbSA

AnanTamus paboueit mporpammbl yaeOHoM qucturuivabl [1]]. 02 Xumus npoBoauTcs pu
peaiiMzalMM  aJanTHUBHOW  00pa3oBaTEeNbHON MporpaMmbl — HPOrpaMMbl  MOATOTOBKHU
CIELMAINCTOB CpeAHero 3BeHa mo cnernuanbHocTH 31.02.01 @enpamep B mensax obecrieuyeHHs
IpaBa HWHBAJIMIOB U JIUI C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS Ha IOJy4YeHHUE
npodeccnoHabHOTO  00pa30BaHUs, CO3JaHHMS HEOOXOJUMBIX JUIS TIONYYEHHUS CPEIHEro
npodeccuoHanbHOro  OoOpa3oBaHMsl  YCJIOBMM, a Takke o0OecrneyeHus  JAOCTH)KCHUS
0o0y4aroIMMHUCS HMHBAJUAAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3JIOPOBbS
pe3yNbTaToB (POPMUPOBAHUS TPAKTUUECKOTO OIIbITA.

Oobopyooeanue yueoH020 Kabunema Xumuu 071 0OYUAIOUWUXCA C PAZTUYHBIMU 6UOAMU
02paHuYeHus 300p06bs

OcHamienue KkaOWHETa XMMHMH JIOJDKHO OTBEYaTh OCOOBIM  00pa3oBaTeNbHBIM
MOTPEOHOCTAM O0yYaIONINXCS UHBAIM/IOB U JIUIl C OTPAHUYEHHBIMU BO3MOXHOCTSMU 37J0POBBSI.
Kabuner momkeH OBITh OCHAIIEHBI O0OPYAOBAaHWEM M y4EOHBIMH MECTAMH C TEXHHUYECKUMH
cpeacTBaMu O0y4YeHUS AJisi 00yUYaIOUIUXCS ¢ PA3IMYHBIMUA BUJAMU OTPaHUYCHUH 310POBBA.

Kabuner, B kKoTOpoM 00ydaroTCs JIMIA C HAPYIICHUEM CTyXa JOJKEH OBITh 000pyI0BaH
PaMOKIIACCOM, KOMIIBIOTEPHON TEXHUKOHM, ayJMOTEeXHUKOH, BHICOTEXHUKOH, SIEKTPOHHOU
JIOCKOW, MYJTbTUMENUMHON CUCTEMOM.

Jia  cnaboBusmmx oOydaroIIUXCcs B KaOMHETE MpeaycMaTpUBAIOTCA MPOCMOTP
yAaJeHHBIX OOBEKTOB MpPH IOMOLIM BHJICOYBEIMUUTENEH JUId YIAJIEHHOIO IIPOCMOTpa.
Hcnonb3oBanue bpalineBckoil KOMIBIOTEPHOW TEXHHUKH, OJJIEKTPOHHBIX JIYyI, HpOrpamm
HEBU3YaJBHOTO JOCTYNa K MH(POPMAIMH, TEXHUYECKHX CPEACTB NpUeMa-Tiepenadn ydeOHOMH
nH(pOpMaILUY B JOCTYIHBIX (hOpMax.

Jlnst oOydaronuxcsi ¢ HapyIIEHHEM OIOPHO-IBUTATEIBHOTO anmapara KaOWHeT AO0JKEH
OBITH 00OPYIOBAH MEPEABMKHBIMU PETYIUPYEMBbIMU MAPTaMU C HCTOYHHUKOM MUTAHUSI.

BrlmieykazaHHoe ocHallleHHEe YCTaHaBIMBAeTCA B KAOMHETE MPU HATUYUU O00ydaroUuuxcs
[0 aJanTHPOBAaHHON 00pa3oBaTEIbHON NpPOrpaMMe C y4eTOM HMMEIOLIerocs TuIa HapylIeHUH
3I0POBBS y 00y4aroIIerocs.

Opzanuzayus npaKkmuku o00y4aOwuxca UHEAAUO06 U JUY C O0ZPAHUYEHHbLIMU
603MOHCHOCIAMU 300P06bA

®opma mnpoBeneHUs Y4e€OHOW W NPOM3BOACTBEHHOM NPAKTUKH YCTaHABIUBAETCS C
y4eTOM OCOOEHHOCTeH MCUXO(PU3NYECKOT0 pa3BUTHS, WHAMBUIYalIbHBIX BO3MOXHOCTEH U
COCTOSIHUSI 3JIOpPOBbsl OOYHYAIOIIMXCS MHBAIMJIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3J10pOBBbSL.

[Ipu onpeneneHnn MecT MPOXOXKJIEHUS MPAKTUKU ISl TAaHHOW KaTeropuu o0ydyaroluxcst
HEOOXO/AMMO Yy4YHUTHIBaTh PEKOMEHJAllMHM, JaHHBIE IO pe3yiabTaTaM MEIUKO-COLMAIbHON
SKCIIEPTU3BL, COJEpIKalleiicss B MHIMBHUIYaJbHOM MporpaMme peadWIuTallMM WHBAIWIA,
OTHOCHUTEJIbHO PEKOMEH/I0BaHHbIX YCIOBUI U BUIOB TPY/a.

[Ipy HeoOXoAMMOCTH A1 TMPOXOXKIAEHHS MPAKTUKH HMHBAIWIAMH  CO3/aI0TCA
crieluanbHble paboyre MecTa C Y4YeTOM HapylIeHHBIX (YHKIMS W OrpaHMYeHHH uX
KHU3HENEATSIPHOCTA B COOTBETCTBHM C  TpPEOOBAaHWSIMH, YTBEPXKJACHHBIMH  TPHUKA30M
Munucrepcrsa Tpyna Poccun ot 19.11.2013 r. Ne 685H.

Hughopmayuonnoe u memoouueckoe obecneuenue 00y4aouuxcs

JlocTynn K MHPOPMAIIMOHHBIM U OuOIMOrpapuueckuM pecypcam, yKa3aHHbIM B M. 3.2.
paboueii mporpaMmsl, JOJKEH OBITH MpeJCTaBlIeH B (opMax, alaiTHPOBAHHBIX K OTPAaHUYCHUAM
3/10pOBbsl 00YUaOIINXCSl UHBAJIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI:

Jnist i ¢ HapyIeHUsIMU 3peHus (He MeHee OJTHOTO BHJ):

- B Ie4YaTHOM (popme yBeTHMUEeHHBIM HIPU(TOM;

- B )OpMe AIIEKTPOHHOT'O JOKYMEHTa,;

- B (hopme ayamodaiina;
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- B leyaTHoOU (popme Ha s3bike bpaiiis.

JI1s 1AL ¢ HapyIIeHUsAMHU CIlyXa:

- B IIeYaTHOM (opme;

- B opMe AIIEKTPOHHOTO JOKYMEHTA.

Jlis v ¢ HapyIeHUsIMU OTIOPHO-/IBUTaTEeNILHOTO amnmapaTa (He MeHee OJJHOTO BHJIA):

- B Ie4aTHOH opme;

- B (hopMe AIIEKTPOHHOTO JOKYMEHTa;

- B popme ayaurodaiina.

Jljig U1l ¢ HEpPBHO-TICUXUYECKUMH HapYLICHUSMH (PaccTpOCTBO ayTHUYECKOrO CHEKTpa,
HapylLIEHUE ICUXUYECKOT0 pa3BUTHs) (HE MEHEE OJTHOTO BU/A):

- HCIIOJIb30BAHNE TEKCTA C WIUTIOCTPALUSAMU;

- MyJIbTUMENITHBIE MaTEPUAIbI.

Bo Bpems camocTosITeNbHON MOATOTOBKM OOy4arouiecss WHBAIMABI M JUIA C
OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbsSI JIOJDKHBI OBITH OOECIIEYEHBI JOCTYIOM K CETH
HuTepher.

Dopmbl u MemoObl KOHMPOJIA U OUEHKU PE3YIbmamaos 00yueHus

[Ipumensiemble Tpu peanu3anuu padoueil mporpammbl ydeOHo# aucuurauasl [171.02
Xumust (GopMBI W METOABI KOHTPOJISE MPOBOIATCS C YYETOM OTPAHHUYCHHS 3JI0POBbBS
00yYaroIuXxCsl.

enbto TeKylero KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISBJICHUE 3aTpyIHEHUN H
OTCTaBaHUsl OO0YYaromerocss ¢ OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbS M BHECEHHE
KOPPEKTHBOB B Y4EOHYIO JIESITEIBHOCTD.

dopMa NPOMEKYTOUHOM AaTTECTALlMM YCTAHABIMBAETCA C YYETOM HWHIUBUIYAIbHBIX
NCUXO(PHU3UYECKUX OCOOCHHOCTEH OOy4Yaromuxcsi WHBAJIUIOB W JIMI C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbsl (YCTHO, MHUCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopme TeCTUpOBaHUS H T.I1.).

[Tpu mpoBeneHNH TPOMEKYTOUHOM aTTecTalluy 00y4aroIIeMyCsl IPEIOCTABIIAETCS BpeMs
Ha TIOJATOTOBKY K OTBETYy, yBEJIMYEHHOE He Oojiee 4eM B TPHU pa3a YCTAHOBJIEHHOTO IS
MOJITOTOBKH K OTBETY OOYUaIOIIUMCsl, HE UMEIOIUM OIpaHUYEHHUH B COCTOSIHUU 3/10POBBSI.



7. JUCT BHECEHHBIX U3BMEHEHUI

JlonoiHeHMs1 M U3MEeHeHUs1 B pado4eil mporpamme

3a / V4eOHBIH o

B pa6ouyto nporpammy COQO. 02 Xumus

o cueruanbaocTy 31.02.01 JleueGHOE 11e510

BHOCATCA CJICAYIOIIUC JOMOJHCHUSA U U3MCHCHUS
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