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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM U CIUTLIUHBI
CO0.02 XumMusl

1.1. O6s1acTh NPUMEHEHHS IPOTPAMMBI

Pa6ouas mporpamma yue6Ho# aucuurmnabsl COO 02 XuMus sSBIsSETCS COCTABHON 4acThiO
OCHOBHOIl TNpodeccHoHANbHON 00pa30BaTeNbHOM MPOrpaMMbl MOJIUTEXHUYECKOTO KOJUIEIKa
OI'bOY BO «MI'TY» B cOOTBETCTBHH C (heAepabHBIM IrOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM cpeaHero mnpodeccuoHanbHOrO obOpazoBanus (maee — OI'OC CIIO) mo
cnenuanbHocT 33.02.01 @apmanus

1.2. MecTo yueOHO# JUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl
O6meobpazoBarenpHas guctuminHa COO.02 «Xumus» sABIsSETCA 005S3aTEIbHONH  YacThiO

o0mieo0pa3oBaTeabHOrO LKKIA 00pa3oBaTenbHOW mporpamMmbl B cootBercTBUU ¢ DPI'OC
CIIO no npogheccuu/cneyuanvnocmu 33.02.01 @apmayus

TpyaoeMKOCTh JUCHUIUIMHBI «XUMHUS» Ha YTIyOJIeHHOM YpOBHE cocTaBiseT 138 wyacos, u3
KoTopbix 102 yaca — 6a30BwIi MOaYJb (7 pa3aenoB) U 36 4acOB — MPUKIATHON MOAYb (2
pa3zena), BKIIOYAIOUIMN MPaKTUKO-OPUEHTHPOBAHHOE  COJAEpKAHHME, YCUIIMBAIOIIee
npOoPHIEHYIO COCTABIISIIOIIYIO 110 KOHKPETHOM MPO(ECCHU WITH CIIEUAIBHOCTH.

[TpuxnanHoit MOIynb BKIItOUAeT ABa pasnena. Pasmen 8 «Xumus B ObITY U IPOU3BOICTBEHHON
NeSITeTIHHOCTH YeJIOBEKa» pealin3yeTcs Ui BceX Mpodeccuil/cCnennaibHOCTel Ha MaTepralie
KEWCOB, CBSI3aHHBIX C HKOJIOTMYECKON 0€30MacHOCTHIO U OLEHKOM MOCIeNCTBUIl OBITOBOM U
NPOM3BOJICTBEHHON  JEATENBHOCTH, 10  OTpacisM Oyaymied  npodeccrnoHaIbHON
JESTEIIbHOCTH 00YYaroIIMXCsl.

Tematuka pasznena 9 BappupyeTcss Mo 00BEKTy Oyaymiell mpodeccuoHaIbHON NeSITebHOCTH
CTYJEHTOB — Ouocdepa (>KUBbIE OPraHU3Mbl) WU TexHoc(hepa (TEXHOIOTHUYeCKHe 00BEKTHI).

1.3. lean u 3a0a4M JMCUMILUIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOCHUS

AUCUMITHHBI

1.3.1. llesu v 3a7a4M AMCHUTLTHHBI

DopMUPOBAHKE Y CTYJICHTOB XMMHUYECKON COCTABIIAIONIEH €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA
KaK OCHOBBI TPUHSATHS PEIICHUH B KU3HEHHBIX W IPOU3BOJCTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOT'O MTOBEJICHUS B MPUPOJIHON Cpeie.

3apaum AMCUMILVIMHBI:

1) cdopmupoBaTh TNOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX TIPOIECCOB U
SABJICHUM B OKpYXKalOIIeHl cpeae, LEJIOCTHOW HaydyHOM KapTUHBI MHpa, B3aUMOCBSI3U M
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI MPOBOJIUTH PACYETHI IO XUMHUYECKUM (DOpMysIaM U ypaBHEHHUSIM XUMHYECKHUX
peaKIuii, IMIaHUPOBATh U HHTEPIIPETUPOBATH PE3yIbTAaThl XUMHUECKUX dKCIICPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS XUMHUYECKUX DKCIEPUMEHTAIBHBIX HCCICIOBAHUMA C
coOnrofeHreM TMpaBuwil 0Oe30macHOro oOpalleHus ¢ BellecTBaMH M J1JaOOpaTOpHBIM
000pyT0BaHUEM;

4) pa3BuUTh yMEHHUsS aHAJIU3UPOBATh, OIICHUBATH, MPOBEPATH HAa JTOCTOBEPHOCTH W 0000IIATh
WH(GOPMAIIMI0 XUMHUYECKOTO XapaKTepa U3 pa3IuvHbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHUST TPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATETHHOCTH M XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHUpOBaTH TOHUMAHUE 3HAYMMOCTH JOCTIKCHUH XUMUYECKON HAYKH U TEXHOJIOTUH JIJIst
pa3BUTHS COIMATFHON U TIPOU3BOJCTBEHHOM Cep.

1.3.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 0011e00PA30BATEJbHON JAUCHUIIMHBI B
COOTBETCTBHH c dIrocC Clio U Ha OCHOBeE @rocC COO



Koa
HaNMEHOBaHHE
(popmupyembIx
KoMmnereHnuui

l'[.nalmpyeMbIe pe3yJabTaThbl 0CBOCHUS NUCHUIIJIMHbI

O6mue!

JucuMILIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI pelIeHus
3aj1a4
npohecCHOHaTbHON
IeSATEeNbHOCTH
MPUMEHUTEIHHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacTé Tpy10BOT0 BOCIIUTAHUSI:

- TOTOBHOCTh K TPY/Iy, OCO3HAHUE IIEHHOCTH MacTEepPCTBa,
Tpyaomooue;

- TOTOBHOCTE K aKTUBHOM IEATEIHLHOCTH TEXHOJIOTHUYECKON
CIIOCOOHOCTH

u COoIMaIbHOM HaIIpaBJICHHOCTH,

UHULIMUPOBaTh,  IUIAHUPOBATh U CaMOCTOSATENIBHO
BBITOJIHATH TAKyIO 1€ATEIbHOCTD;

- MHTEpeC K pa3IM4HbIM cdepam npodeccnoHATHLHON
JEeSITETbHOCTH,

Osiagenne YHUBepCAJIbHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30Bble JIOTHYECKHUE I CTBUSI:

Y4eOHbIMH

- CaMOCTOSITEbHO (POPMYIUPOBATh U AKTYyaIH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYILIECTBEHHBIA MPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KilacCu(UKAIU U 0000IICHMS;

- ONPENEeNATh LeNU AESTENbHOCTH, 3a/1aBaTh apaMeTphbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIIBJIATH

3aKOHOMEPHOCTM W IPOTHBOpPEYHUS B

- BIIQJIETh CHUCTEMOM XUMHUYECKMX 3HAHHUM, KOTOpas BKIIIOYACT:
OCHOBOTOJIAralo11e (XuMUYECKH
AIIEKTpOHHAsE 000JI0UKa aroma, S-, p-, d-3JeKTpPOHHBIE OpOUTaIH

HOHATHUS 3JIEMEHT, aToM,
aTOMOB, MOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKMCJIECHUs, XUMHMUYECKas CBA3b, MOJb, MOJIIpHas Macca,
MOJISIPHBI 00BEM, yIIepOJHBIN CKeJeT, (PyHKIHMOHANbHAS TPYTIa,
paauKal, U30MepHsi, U30MEpbI, TOMOJOTUYECKUN psi, TOMOJIOTH,
yTJIE€BOAOPOABI, a30TcoepKalue
OMOJIOTMYECKH aKTHBHbBIE BeLIeCTBA (YTJEBOMBI, MXUPbI, OENKH),

KHCJIIOpPOA- H COCAMHCHUA,

MOHOMCp, IMOJHUMEP, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJISIPHBIC

COCAMHCHUA, KpUCTAJUIMYECKAd PpCHICTKA, THIIBI XHUMHUYCCKUX
peaKuHﬁ (OKI/ICJ'II/ITCHBHO—BOCCTaHOBI/ITeHLHLIe, 9K30- n
SHAOTCPMHUYCCKUC, pcaknuuu HMOHHOTO O6MeHa), pacTBop,

JJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIMTUYECKAs IUCCOLUALNA,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOW pEaKlHH,
XUMHUYECKOE PaBHOBECHUE), TEOPUHU U 3aKOHBI (TEOPHUS XUMUYECKOTO
CTpOeHMsI opraHudeckux BemectB A.M. bymiepoBa, Tteopus
AIEKTPOJIUTAYECKON NHCCOIMAlUM, Tepuoanyeckui 3axoH JI.U.
MenjgeneeBa, 3aKOH COXpPaHEHHUs

MaCCBI), 3aKOHOMCPHOCTH,

1 YKasbIBatoTCA IMYHOCTHbIE U MeTanpeameTHble pe3yabTathl n3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmupyembie
06uweobpasoBaTesibHON ANCLUUNINHOM
2 OncumnnunHapHble (npegMeTHble) pe3ynbTaThl YKas3blBalOTCA B COOTBETCTBMM C METOAMKOMN NpenogasaHna AUCUUNIMHDI




paccMaTpUBAEMbIX SIBJICHUSIX;
- BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh
COOTBETCTBUE pE3yJIbTATOB IIEJISIM, OILCHHBATh PHUCKU
MMOCJICACTBUI NCATCIbHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIILUICHUE TPU PEHICHUU
JKU3HEHHBIX TTPOOIeM

0) 0a30BbIE HCCIEN0BATEIbCKHE JeHCTBUSA:

HABbIKAMHU  y4€OHO-HUCCIIEIOBATEIIbCKOU |
paspernieHus

- BJIAACTb

HpOGKTHOﬁ JCATCIIbHOCTH, HaBbIKaMH

npooiem;
- BBIABIIATH

IMPUYUHHO-CJICACTBCHHBIC CBA3HU n

aKTyaJIn3upoBaTh  3ajauy,

PEIICHHA, HAXOAWUTH APryMEHTHI U1 TIOKA3aTCJIbCTBA CBOUX

BBIIBUT'AaTh THUIIOTE3Y €c
YTBEPKACHUM, 3a/1aBaTh apaMETPbl U KPUTEPUH PELLICHUS;
- aHaJIM3UpPOBATH IIOJIyYEHHBIE B XOJAE PELICHHs 3aJa4u
pe3yabTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- YMCTb NCPCHOCHUTHL 3HAHWA B IIO3HABATCIBHYIO U
MMPAKTUYICCKYIO o0OJactu KHU3HEACATCIIBHOCTH,

- YMETb HMHTErpUpOBaTh 3HAHMSI U3 Pa3HBIX MPEIMETHBIX
oOmacreit;

- BBUIBUTaTb HOBBIE HJEH, NpeiaraTb OpPUTHHAIbHBIC
IIOAXO/bI U PEILICHHUS;

- CIIOCOOHOCTh MX MCIIOJIb30BaHMs B TO3HABATEIBHON 1
COLIMAIbHON MTPAKTHUKE

CUMBOJIMYECKUI S3BIK XUMHHM, (PAKTOIOIMYECKHE CBEIEHHUS O
CBOWCTBAaX, COCTaBe, IMOJyYEHHMH M OE30MacCHOM HCIOIb30BAHUH
BOXHEUIINX HEOPTaHUYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY H
IIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA;

- YMETb BBIBIIATH XapaKTEpHbIC IPU3HAKM U B3aUMOCBS3b
W3Y4YECHHBIX NOHATHUMH, NIPUMEHATh COOTBETCTBYIOLIME IOHSITHUS IIPH
ONMCAHUU CTPOEHUS M CBOWMCTB HEOPraHMYECKUX M OPraHUYEeCKUX
BEUIECTB U UX IPEBPAIICHUN; BBISABIATH B3aUMOCBSI3b XUMHUYECKUX
3HAHMH  C¢  MOHATMSAMM M NPEICTaBICHUSIMH  JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEThb WCIOJIb30BaTh HAMMEHOBAHUSA XHMHMYECKUX COCIMHEHUI
MEKIYHAPOAHOTO COK3a TEOPETUYECKOW W MPUKIAAHON XUMHH WU
TPUBUAJIbHBIE HAa3BaHUs BAXHEHIIMX BEIIECTB (ITHJIEH, alleTHUJIEH,
TIULEepuH, (GeHon, (QopManbIeru], yKCycHas KHUCIOTa, TJIMIIHUH,
yrapHbIi Tra3, YIIEKHUCIbIA ras,
HeralleHasi U3BeCTh, IUThEBas COJia U IPYTHX), COCTABIATH (OPMYIIbI

HEOPTaHNYCCKUX U OPIraHUYCCKUX BCUICCTB, YPABHCHUA XUMHUUCCKHUX

aMMHaK, TamcHas H3BCCTh,

peakuui, OOBSACHATH HUX CMBICH; MOATBEPXKAATh XapaKTepHbIE

XUMHNYECKHUEC CBOICTBa BCIIICCTB COOTBECTCTBYOIIMMU
SKCIIEPUMEHTAMU U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUM;

- YMETH YCTaHaBJIMBATh IMPUHATIIC)KHOCTD HU3YYCHHBIX
HCOPTaHUYCCKUX H OPraHUYCCKHUX BCIICCTB K OINPEACICHHBIM
KJlaccaM U TPYMIaM COCIUHEHHH, XapaKTepu30BaTh WX COCTaB U
BaXHEHINIME CBOWCTBA; OMPEACNATh BUABl XUMHUYECKUX CBS3EH
BOJIOPOJIHAS),

KJaccu(uIupoBaTh

(KOB&HCHTH&H, HOHHas, MCTAJIMYCCKasd, THIIBI

KPpUCTATNIMICCKUX PECHICTOK BCIICCTB,
XUMHUYCCKUC pCAKIIUU;
- C(I)OpMI/IpOBaTB OpCACTABJICHUA: O MATCPUAJIBHOM CAMHCTBC MHUpaA,

3aKOHOMCPHOCTAIX W IMMO3HABACMOCTH SIBIICHUI npupoabl; 0 MECTC U




3HAYEHWU XUMHMHM B CUCTEME €CTECTBEHHBIX HayK M €€ POl B
00eCTieYeHNH YCTOHYMBOTO DPAa3BUTHS YEIOBEYECTBA: B PEIICHUU
npobeM  JKOJIOTUYECKOH,  SHEPreTMYecKOM W THIIEBOU
0e30macHOCTH, B pa3BUTUM  MEIUIMHBI, CO3JaHUM  HOBBIX
MaTEpUajoB, HOBBIX MCTOYHHUKOB JHEPrud, B 00€CIEeYEeHUU
pallMOHAIBHOIO  HPUPOAONOIB30BaHUSA, B (OPMHUPOBAHUU
MHUpPOBO33pEHUSI U  OOWIeHl KyJbTyphl 4elOBEKa, a TakKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILEHHSI K CBOEMY 370POBBIO U
HIPUPOJHOH cperie;

- BJAJETh CHCTEMOH XUMHUYECKMX 3HAHHUI, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATraloMe MOHATHUS (IOMOTHUTEIBHO K CUCTEME MOHITHI
0a30BOTO YPOBHSI) - U30TOIBI, OCHOBHOE ¥ BO30YKIEHHOE COCTOSIHUE
aToma, TMOpUIM3alnsl AaTOMHBIX OpOHTaieid, xumudeckas cBsizb ("F "
u "', KpaTHbIE CBS3HM), MOJIIpDHAs KOHIIEHTpaLUs, CTPYKTypHas
dopmyna, nzomepust (CTpyKTypHasi, reoMeTpudeckas (IUC-TpaHC-
U30MepHsi), TUIIBl XUMHUECKUX peakiuil (roMO- U TeTepOreHHbIE,
oOpatumble U HEOOpaTUMbIE), pacCTBOPHI (MCTUHHBIE, AUCIEPCHBIE
CUCTEMBI), KpUCTAJIIOTUAPATHI, CTENIEHb IUCCOLMALINH, dJIEKTPOIIN3,
KpPEeKUHT, pPUQPOPMHUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeXkKallhue B OCHOBE IOHMMAHUSA
MPUYUHHOCTU M CUCTEMHOCTH XUMUYECKUX SBJICHUH, COBPEMEHHBIE
MIPEJICTaBJICHUS O CTPOCHUH BELIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM
U HaIMOJIEKYJSIPHOM YpPOBHSX; IpPEACTABICHUS O MEXaHM3Max
XUMHUYECKUX pEaKUui, TEPMOJAMHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX MX IPOTEKAHMs, O XUMHYECKOM paBHOBECHH,
JUCTIEPCHBIX CHCTeMaX, (PaKTOJIOrMYECKHe CBEACHHUS O CBOMCTBAX,
COCTaBe, IMOJIyYeHUH M O€30IacHOM MCIIOJIb30BaHUM BaXKHEUIIMX
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB B OBITY U
INPAaKTUYECKOM  JEATEIbHOCTH  YeloBeKa; OOMMX  Hay4yHbIX




MPUHIIMIIAX XMMHYECKOT0 IPOU3BO/ICTBA (HA IPUMeEpe MPOU3BOICTBA
CEepHOI KHUCIIOTHI, aMMHUAKa, METaHOJIa, TepepaboTKu HedTH);

- yMeTb TMpPOBOAUTH pAacCUeThl IO XUMHUYECKUM (opMmynaMm U
YpaBHEHHUSIM XUMUYECKUX PEAKLUH C UCIOJIb30BAHUEM (DU3UUYECKHIX
BEJIMYMH (Macchl, o0O0BEMa Ta30B, KOJMYECTBA BEIIECTBA),
XapaKTepU3yIOIINX BEUIECTBA C KOJMYECTBEHHON CTOPOHBI: PacUeThI
M0 HAXOXKJICHUIO XUMUYECKOU (POPMYJIIBI BEIIECTBA; PACYEThl MACCHI
(oObema, KOIMYEeCTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CIH OJHO W3
UCXOIHBIX BELIECTB JaHO B BHJAE pPacTBOpa C OMNpeAeICHHOM
MacCOBOM JI0JI€ll pacTBOPEHHOTO BEIIECTBA WJIA JaHO B H30OBITKE
(MMeeT mprMecH); pacueTbl MacCOBOM WJIM OOBEMHOM JI0JIM BBIXOJ1a
MPOJIYyKTa peakIMh; pacueTbl TermioBoro »3¢¢exkra peaxiuu,
00BEMHBIX OTHOILIEHUH Ta30B;

- yYMEeThb BBIABIATH XapaKTE€pHble NPU3HAKM M B3aUMOCBS3b
U3YYEHHBIX MOHATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATUS NPHU
ONMCAHUU CTPOEHUS M CBOWCTB HEOPraHWMYECKUX M OPraHUYECKUX
BEIIECTB U UX MPEBPAIICHUN; BBIBIATh B3aUMOCBSI3b XUMUYECKUX
3HAHUU C MOHATUSAMHU U IMPEACTABICHUSAMHU IPYTHX MPEAMETOB IS
0ojee OCO3HAHHOTO TIOHMMAaHUS M OOBSICHEHHS] CYIIHOCTU
MaTepuajIbHOTO €IWHCTBA MHpa; HCIOJb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS 17151 OOBSICHEHHS M IPOTHO3UPOBAHUS SIBJICHUH,
MMEIOLINX €CTECTBEHHOHAYUYHYIO MPUPOTY;

- YMeTh HCHOJb30BaTh HAUMEHOBaHMS XHMHYECKHUX COCIMHEHUI
MEXIYHapOAHOIO COK3a TEOPETUYECKOW M MPUKIAAHOW XUMHH U
TPUBMAJbHBIE HA3BaHMS BEIIECTB, OTHOCAIIMXCS K HW3YyUYEHHBIM
KjlaccaM ~ OpPraHM4eCKMX U  HEOPraHMYECKUX  COEAMHEHUN;
HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JJII COCTAaBJICHUS (OpPMYI
HEOPraHMYECKUX  BEIIECTB, MOJIEKYJSIPHBIX M  CTPYKTYpPHBIX




(pa3BepHYTHIX, COKPAIIIEHHBIX M CKEJIETHBIX) (hOPMYJT OpraHUIECKUX
BEILIECTB; COCTABISATb YPAaBHEHUS XUMHUYECKUX pEAKIUUA U
pacKpbIBaTh HMX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii MOCPEICTBOM COCTaBICHUS SJICKTPOHHOTO OajlaHCa ATHX
peaxIuii; peakiuii HFOHHOTO 0OMEHA ITyTEM COCTABJICHHS UX TOIHBIX
Y COKpAILEHHBIX HOHHBIX YPABHEHUIA; peaKlUi THAPOIU3a, PEaKIIHii
KOMILIEKCOOOpa30BaHus (Ha npuMepe
THAPOKCOKOMIUIEKCOB  ITMHKA MW AJIOMHUHHMS), IOATBEP)KIATh
XapaKkTepHble XUMUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMH M 3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUH;
- yMeTh KIacCU(UIMPOBATh HEOPTraHWYECKHE W OPraHUYEeCKue
BEIIECTBA M XHMHYECKHE PEaKIUHU, CaMOCTOSITEIHHO BBIOMpATH
OCHOBaHUSI MW KpHUTepUHU IS  KIacCU(PUKAUM  U3Y4aeMBIX
XUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAB W BaKHEHIIHE
CBOMCTBA BEILIECTB, MPUHAICKAIUX K ONPEIEICHHBIM KiIaccaMm U
rpynmnaM COeAWMHEHUN (IPOCThIE BEIIECTBA, OKCHUIBI, THAPOKCHIBI,
CONIM;  YTJIEBOAOPOJBI, TPOCThie A(GUPBL, CHOUPTH, (EHOINHI,
QJIbJIETU/IBI, KETOHBI, KAPOOHOBBIE KMCIIOTHI, CII0KHBIC Y(PUPHI, KUPBI,
YTJIEBOJIbI, aMUHBI, AMUHOKHUCIIOTHI, O€JIKH); MPUMEHATHh 3HAHUS O
COCTaB€ M CBOMCTBAxX BEIIECTB ISl DKCIIEPUMEHTAIBHON MPOBEPKU
TUTIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHIX
peaKIyii ¥ MPOTHO3UPOBAHUS BO3MOYKHOCTEH UX OCYIIIECTBIICHUS;
- yMETh MOATBEPKJaTh Ha KOHKPETHBIX NPUMEpPAX XapakTep
3aBUCHUMOCTH PEeaKIMOHHOU CIIOCOOHOCTH OpraHUYECKUX
COETMHEHUH OT KpAaTHOCTH U THIA KoBaneHTHOU cBsizu (" T "u ""),
B3aMMHOTO BJIMSIHUSI aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX; a TaKkKe
OT OCOOCHHOCTEH peau3aliy Pa3IMYHbIX MEXaHU3MOB ITPOTEKAHUS
peaKIuii;
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- yYMeThb XapaKTepHu30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y>XICHHOM COCTOSIHUM) M HOHOB XHMHYECKHX
anemeHtoB 1 - 4 mnepuonoB Ilepmoaunueckoit cuctemsr J[.U.
MenpeneeBa U X BaJICHTHBIE BO3MOXXHOCTH, WCIIONb3Ys MOHSTHUS
"s", "p", "d-anexTpoHHBIE" OpOMTANM, SHEPreTUUYECKHUE YPOBHH;
OOBSACHATH 3aKOHOMEPHOCTHM HM3MEHEHHS CBOWCTB XUMHYECKHX

OJICMCHTOB H O6pa3yeMHX nMun COCI[I/IHGHI/Iﬁ IIo mnepuoaaM H

rpyIiiam;

OK 02. Ucnonb3oBarhb
COBPEMEHHbIE
CpeICTBa MOKCKa,
aHaiu3a u
MHTEpIIpEeTalun
uHpoOpMalUu U
nH(pOpMaIMOHHbIE
TEXHOJIOTUU JUIS
BBINOJIHEHUS 33/1a4
npodeccrnoHaTbHOM
JeSITeTbHOCTH

B 00s1acTH IeHHOCTH HAYYHOTI'O IO3HAHUS:
- chopMHPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOILECTBEHHOU

MPAKTHUKH, OCHOBAHHOTO Ha  jJuanore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO  CBOEr0  MecTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEpIICHCTBOBAaHUE  S3BIKOBOM W  YHUTATEIbCKOU

KYJbTYPbI KaK CpCACTBA B3aUMOJEHCTBHUSI MCXKAY JIFOAbMU
U IMO3HAaHUA MUPaA,
- OCO3HaHUEC IOEHHOCTH Haquoﬁ JACATCIIBHOCTH,
TOTOBHOCTDH

HUCCICAOBATCIILCKYO JCATCIbHOCTE HWHIAUBUAYAJIBHO U B

OCYIIECTBIIATh MIPOEKTHYIO u
rpyIme;

Osianenne YHHBEpPCAJIbHBIMHU y4eOHbIMH
NO3HABATEJbHBIMU el CTBUSIMU:

B) padora ¢ HHpopMaLueii:

- BJIQACTb HABBIKAMHU  IMOJTYUYCHUA I/IH(l)OpMaI_[I/II/I u3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYIICCTBJIATH IIOHCK, aHaJIn3, CUCTEMATHU3al IO n

UHTEpIpEeTalnio HHHOPMAMK Pa3IMYHBIX BHIIOB U (OpM

- YMCTh IUJIaHUPOBATb U BBIIIOJHATH XUMHUYECKHUI OKCIICPUMCHT

(mpeBpalieHuss  OpPraHMYECKUX  BEIIECTB  IPU  HarpeBaHHH,
MOJIyYeHUE STUJIEHa M H3yYE€HUE €ro CBOWCTB, KauyeCTBEHHBIE
peakuMu  Ha  albJeTuAbl, Kpaxmaj, YKCYCHYI  KHCJIOTY;

JeHaTypalus OelKOB MpPU HATPEBaHHH, IIBETHBIE PEAKIIUU OENKOB;
IPOBOJIUTH PEAKIUH MOHHOTO OOMEHa, ONpeNeNsTh Cpely BOJHBIX
pacTBOpPOB, KadeCTBEHHbIE pEaKIUU Ha cyibdar-, KapOOHAT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS;, pelIaTh SKCIEPUMEHTAIIbHbBIE
3amaun o TemaMm "Metamibl" U "Hemertannsl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH 0€30TTaCHOCTH MPU OOPAIICHUH C BEIIeCTBAMU
u  JabOpaTopHBIM  O0OPYIOBaHHEM; TMIPEICTABIATh PE3yJIbTaThI
XHUMHUYECKOTO dbopme 3ammcu  ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIHi U (HOPMYIUPOBATH BBHIBOJBI HA OCHOBE

OKCIICPUMCHTA B

ITUX PE3YJIbTATOB;
- YMETh aHAJIM3UPOBATh XUMHUYECKYI0 MH(POPMAIUIO, MOTy4aeMyO
U3 Pa3HbIX MCTOYHHMKOB (CPEICTB MaccoBOil HMH(pOpMalMH, CeTbh
WuTepHeT u n1pyrue);

- BJIQJCTh OCHOBHBIMH METOJAMM HAy4YHOI'O NO3HAHMs BEILECTB U
XUMHMYECKHUX SIBIICHUH (HaOMIOJeHHE, HM3MEpEHUE, HKCIEPUMEHT,
MOJIETTUPOBAHUE);
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IIpEJICTaBJICHMUS,

- cO3/1aBaTh TEKCTbl B Pa3IUYHBIX (opMmMaTax € Y4ETOM
Ha3Ha4YeHHs] MHPOPMAIUH U 11eJIeBOI ay TMTOPUH, BBIOUpas
ONTUMAIIbHYIO (POPMY MPEACTABICHHUS U BU3yaJIH3aIUH;

- OLICHUBATH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMAIIHH,
€€ COOTBETCTBHE IIPABOBBIM M MOPAJIbHO-3TUYECKUM

HOpMaM;
- HCIOJIb30BaThb  CPEACTBA  MH(MOPMALMOHHBIX U
KOMMYHHUKAILIHOHHBIX TEXHOJIOT Ui B peLeHnH

KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX M OpraHM3allMOHHBIX
3aa4d ¢ COOMI0IEHNEM TPeOOBAaHUI APrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, peCypcocOepekeH s, IPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30IaCHOCTH;
- BJIaACTb HaBbIKaMHU paCllIO3HaBaHUA U 3all[UThL
uHpopMaLnu, THPOPMALMOHHOM 0€30MaCHOCTH JTMYHOCTH;

- yMeTb IPOBOJAUTH pacyeTbl IO XUMHUYECKUM (opMmysiaM U
YpaBHEHHUSIM XUMHUYECKUX PEAKLUUH C HCHOIb30BaHUEM (DU3UUYECKHIX
BEJIMYMH, XapaKTEPU3YIOIINX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Maccbl, oObeMa (HOpPMaJbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA; HCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JUId
IPUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTyalusXx,
CBSA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM,;

- YMETb CaMOCTOSTENbHO IUIAHUPOBATh U IPOBOAUTH XMMHMUYECKUN
HKCHEPUMEHT (IIOJyYeHHUE U U3yueHHE CBOMCTB HEOPraHWYECKUX U
OpraHMYECKHUX BEILECTB, KAaUECTBEHHbIE PEAKIUU YIJIEBOAOPOIOB
pa3IMyYHBIX KJIACCOB U  KHUCIOPOACOAEpXKAILUX OpPraHUYECKUX
BELIECTB, PEIICHNE SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 PACIIO3HABAHUIO
HEOPraHMYECKUX U OPraHMYECKHUX BEIECTB) C COOIIOCHUEM MPaBUIT
Oe3omacHOro oOpalieHuss C BewlecTBaMd M JaOOpaTOPHBIM
000pynOBaHHEM, ¢bopmynaHrpoBaTh LENH UCCIJIEJOBAHMSI,
NPEOCTAaBIATh B PA3IMYHON (OpMe pe3ysbTaThl HKCHEPUMEHTA,
aHAJIN3MPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;

- YMEThb OCYILIECTBIJISITH II€JIEHANPABIECHHBI TMMOUCK XUMHUYECKON
nH(pOpMaLK B pa3IMYHbIX HICTOYHHUKAX (Hay4yHas U y4eOHO-Hay4Has
TuTepaTypa, CpeAcTBa maccoBoi mHpopmaiuu, cetb MHTEpHET H
JIpyrue), KpUTHUECKH aHaJU3UPOBATh XUMHUYECKYI0 MH(OpMaIHIo,
nepepabaTbiBaTh €€ U HCIOJNb30BaTh B COOTBETCTBUU C
MOCTaBJIEHHON yueOHOM 3a1aueii;

- BJAAETh CHUCTEMOM 3HAaHUH O METOJaX HAY4YHOIO IO3HAHHUSA
ABJICHUM TIPUPOJIbI, HCIOJB3YEMBIX B ECTECTBEHHBIX HayKax H
YMEHUSAMH TPUMEHATh 3TU 3HAHHA [PU  SKCIEPUMEHTAIBHOM
UCCIICIOBAaHUM BEILECTB U Ul OOBSACHEHHUS] XMMUYECKUX SIBJICHHUH,
MUMEIOIUX MECTO B IPUPOJE MPAKTUIECKON ACATEIbHOCTH YEIOBEKA

1 B IIOBCEHEBHOM KH3HMU;
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OK 04. DddexTuBHO
B3aUMO/IEVICTBOBATH U
paboTaTh B
KOJUIEKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSTEIBPHOCTH W
CaMOOIIPEICTICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eO0HO-HCCIIeIOBATEBCKOMH,
MIPOCKTHOM M COIMATILHOM IESITEIIbHOCTH;

OBiajeHne YHHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH
JeHCTBUSIMM:

0) coBMecTHas AeATEeIbHOCTD:

- IOHUMATh U UCIOIb30BaTh MPEUMYIIECTBA KOMaHTHOU U
WHAUBUAYAIbHON pabOTHI;
()71

OpPraHru30BbBIBATH W KOOPAWMHHPOBATDH JEUCTBUS TIO0 €€

- IIPUHUMATH COBMECTHOM  JIE€ATENBHOCTH,
JOCTH>KEHHIO: COCTABIIATh IUIAH JIEWCTBUM, PACIPENEIATh
poiu ¢ o0CyXIaTh

pe3yJabTaThl COBMECTHOM PaOOTHI;

Y4€TOM MHCHUM Y4aCTHHUKOB
- KOOPAHWHHUPOBATHL W BBIIIOJHATH pa60Ty B YCJIOBHAX
pCaJIbHOTO, KOM6I/IHHpOBaHHOFO
B3aHMOHeﬁCTBHH;

- OCYIICCTBJIATH MMO3UTUBHOC CTPATCTUUCCKOC ITOBCACHHUC B

IMPOSABJIATH TBOPYECTBO n

BUPTYaJIbHOT'O u

pa3IMYHBIX  CHUTYalMUsIX,
BOOOpakeHne, ObITh MHUITUATUBHBIM
OBJagenue

JeHCTBUSIMMU ;

I') IpUHSATHE ce0sl M IPYTUX JIIOJei:

YHHBEPCAJIbHBIMH peryJsiTHBHBIMH

- MPUHUMATh MOTHBBI M apTYMEHTBI JPYTUX JEOJCH TIpH
aHaAJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- TpuW3HaBaTh CBOE NPAaBO W MPaBO JPYrHUX JIOACH Ha
OIIIMOKHU;

- pa3BHUBATh CIIOCOOHOCTH TTOHUMATh MHP C ITO3UIHH
JPYTOTo 4eJI0BEKa;

- yMeTh IUTAHUPOBATh W BBIMOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallieHus1 OpPraHN4ECKUX BELLIECTB [IPU HAarPEBAaHUU, I1OTyYEHHE
STHJICHA W W3yYEHUE €ro CBOWCTB, KAueCTBEHHBIC pEaKIUU Ha
aNIbJICTU/IbI, KpaxMall, yKCYCHYIO KUCIIOTY; JeHaTypaius OeJIKOB Mpu
LBETHBIC PEAKIUU OEJKOB;
oOMEHa, OMNpeneNiaTh CpeAay BOJIHBIX
Ka4eCTBEHHBIC PEAKIIUU Ha CyJb(ar-, KapOOHAT- M XJIOPHU/I-AaHUOHBI,

HarpcBaHuu, MMpOBOJAUTL pCaKIHU

HMOHHOTO pacTBOpOB,
Ha KaTHOH aMMOHHUS; PelIaTh SKCIIEPUMEHTANIbHBIC 33/]a4H 110 TeMaM
"Metamnbl" u "Hemeranasl'") B COOTBETCTBUH C MPABUIIAMH TEXHUKHU
0e30macHOCTH TpH OOpalleHHH C BEIIECTBAMH M JIAOOpaTOPHBIM
000pyI0BaHUEM; XUMHUYECKOTO

SKCIIEpUMEHTa B (OpMe 3alliCU YpPaBHEHUH COOTBETCTBYIOLIUX

MMpCaACTABJIATH PE3YJIbTATHI
peakiuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE ITHX PE3YIHTATOB;

-yMeThb CaMOCTOSITENIbHO IUIAHUPOBAaTh U IMPOBOJUTh XUMHYECKHM
HKCHEPUMEHT (IOJTy4YEeHUE M M3yYeHHE CBOMCTB HEOPraHUYECKUX U
OpPraHWYECKHUX BEIIECTB, KAYECTBEHHBIE PEaKIMM YIJIEBOJIOPOJIOB
pasNMYHBIX KJIACCOB UM  KUCIOPOJCOJEpXKAIUX OPraHMYECKHX
BEIIECTB, PEIICHUE SKCIIEPUMEHTABHBIX 33/1a4 110 PaCIiO3HABAaHUIO
HEOPTraHMYECKUX H OPTaHIMUECKUX BEIIECTB) C COOIOICHUEM TTPaBUII
Oe3omacHOro oOpaileHusi C BeHeCTBaMM M JJaOOpaTOpHBIM
000pyI0BaHUEM, dbopmynupoBaTh e
MPEOCTAaBIATh B Pa3inMuHON (opme pe3yibTaTbl SKCIIEPUMEHTA,

HCCIEI0BaHMS,

AHAJIU3UPOBATH U OICHUBATHL UX JOCTOBCPHOCTD,
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OK 07.
ConelcTBoBaTh
COXPAHEHUIO
OKPY’KaIOIIIECH CPeIbl,
pecypcocOepeKeHuIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUHU KJIMMAaTa,
MIPUHIIATIBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,

3P PeKTUBHO
JIENICTBOBATh B
Ype3BbIYAHBIX
CUTYyaIUAX

B 06s1acTH 3K0JIOTMYE€CKOT0 BOCITUTAHUS:
- copMupoBaHHOCTH
MOHUMAaHHE

9KOJIOTUYECKON  KYJbTYpHI,

BJIMAHUA COIIMAJIBHO-3KOHOMMNYCCKHUX

IIponeccoB Ha COCTOSAHHUEC HpHpOI[HOfI n COHHaHBHOﬁ

cpenpl, OCO3HAaHHE r1100a71bHOTO Xapakrepa
9KOJIOTUYECKUX MTPOOIIeM;

- IUIAHMPOBAaHUE U  OCYILECTBJICHUE  JIEHCTBUM B
OKpYXKarolleil  cpene Ha  OCHOBE  3HAHUA  LieleHd
YCTOMYMBOI'O Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENpUATUE JCHCTBUM, MPHUHOCIIIUX Bpel
OKpYXaIOIIEH cpelie;

- yMEHUE IIPOrHO3UPOBATh HeOJIaronpHsTHbIE
DKOJIOTHYECKUE MOCTIEICTBUS IIPEAIPUHUMAEMBIX
JIEMCTBUM, IPENOTBpALIATh UX;

- pacHIMpEHHE OIbITa JESITEIbHOCTH SKOJIOTHYECKON
HalpaBJIEHHOCTH;

- OBJIaJICHUE HAaBBIKAMHU yU4eOHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOW U COUUAIBHOM JIEATETbHOCTH;

- copmupoBaTh MPENCTaBICHUS: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpaA, POJIM XHMUU B TO3HAHUU
SIBIICHUW TPUPOABI, B (HOPMHUPOBAHUM MBIIUICHUS U KYyJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TI'pPaMOTHOCTH, HEOOXOAUMOM st
pelleHrs] MPaKTHUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIICHUSI K CBOEMY 37I0POBBIO U IPUPOIHOMN CpPeIe;

- yMeTb CcoOONI0AaTh TNpaBUiia SKOJIOTHYECKU IIeTIECO00Pa3HOTro
MOBEJICHUS B OBITY U TPYJOBOM JESITEIBHOCTU B IEJISIX COXPAHECHUS
CBOETO 37I0POBBSI U OKPY’KAIOLIEH MPUPOIHON Cpebl; YYUTHIBATDH
OMACHOCTh BO3JCUCTBUSA HAa JKUBBIE OPraHU3MBI OIPEIECHHBIX
BELIECTB, MOHUMAs CMBICI IOKa3aTelsl MPEeAeSIbHOM I0MyCTUMOI
KOHLEHTPALUK;

- YMETh IIPOTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATh C MO3ULUH
IKOJIOTHYECKOU MOCJENCTBUSL ~ OBITOBOM U
IIPOU3BO/ICTBEHHOMN YeJIoBEeKa, CBA3AHHOM  C

0€301acHOCTH
JEATETLHOCTH
nepepaboTKON BEIIECTB; HWCIOIL30BaTh TOJTYYCHHBIC 3HAHUS JUIS
NPUHATHS TPAMOTHBIX PEHICHUN MPOOJIeM B CUTYAIHsIX, CBA3aHHBIX
C XHMHUEH;
- YMETh 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha )KMBBIC OPTaHU3MBI
OTIpE/ICIICHHBIX BEIIECTB, MMOHUMAs CMBICI TTOKa3aTelsl MpeaeIbHON
JIOTTyCTUMOW KOHIICHTPAIMH, W TOSCHATh HA MPHUMEPax CHOCOOBI
YMEHBIICHUS M TPEJAOTBPAIIECHUS WX BPEIHOTO BO3JACHCTBHSA Ha
OpTaHM3M YeJIOBeKa.

1.4. Kotn4ecTBO 4acOB HA 0CBOCHHE MPOrpaMMbl NPOGeCcCHOHATBHOT0 MOLYJIS:
- MaKCUMaJIbHOM y4eOHO# Harpy3ku oOydatomerocs — 138 gacoB, B TOM 4ucie:

- 00s13aTeNIbHON ay TUTOPHOU y4eOHOM Harpy3ku oOydatomerocs — 102 gaca;

- CaMOCTOATENBHOM paboThl 00yuatomierocs — 16 yacos;

- IPOMEXKYyTOUYHas arTecTauus — 20 4acos.
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2. CTPYKTYPA U COJAEPXKAHUE OBIEOBPA30OBATEJBHOM JUCIUILIAHBI

«XUMMUS»

2.1. O0beM TUCUUIJIMHBI M BUIbI Y4e0HOH padoThI

Bup yueOHoit padoTnl

O0beM B yacax

O0bem 00pa3oBaTeILHONH MPOrPAMMBbI IUCHUTITIMHBI 138
B T.4.

OcHOBHOe coep:xkaHue 102
B T. U..

TeopeTudeckoe o0yyeHue 28
[IPaKTUYECKHUE 3aHATUSL 30
HUHJUBUAYaIbHbIE IPOEKTHI 16
J1a00paTOPHBIC 3aHATHUS 28
IIpogeccuonanbHO-OpHEHTHPOBAHHOE COAepKaHue (cogepKaHne 18
NMPUKJIAJTHOT0 MOIYJIA)

BT. U..

TEOpEeTUYeCcKoe 00yUeHHe 4
MIPAKTHUYECKUE 3aHATHUS 7
nabopaTOpHbIE 3aHATHS 7
IIpomexyTounas arrecTanus (IK3aMeH) 18
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2.2. TemaTu4ecKHuii IJIaH U coaecpkanue IMCIHUIIIMHbI

HaumeHnoBanue Conep:kanue y4eOHOro MmarepuaJjia (0CHOBHOE M NPO(ecCHOHATBLHO-OPHEHTHPOBAHHOE), O0bem | DopmMupyembie
pa3aesioB M TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOLY/Ib 4acoB KOMIIETEeHIIUH
1 2 3 4
OcHoOBHOe coep:xkaHue 102
Paznen 1. OcHOBBI CTPOEHHSI BellleCTBA 8
Tema 1.1. OcHoBHOE cojiepKaHue 6 OK 01
Crtpoenue Teoperuueckoe o0yueHue 4
aTOMOB CoBpemeHHast MOJIeIb CTPOCHHUS aToMa. DJIeKTpoHHas koHpuryparus aroma. Kinaccudukamms
XMMHUYECKUX XUMHUYECKHX JIEMEHTOB (-, p-, d-31eMeHThI). BajeHTHbIe 371eKTpOHBL. BaneHTHOCTh. DIeKTpOHHAS
SJIEMCHTOB U MPUPOJA XUMUYECKOU CBS3U. DIIEKTPOOTPULIATENbHOCTh. KOBaneHTHas CBsI3b, €€ pa3HOBUIHOCTH U 4
Ipupoaa MeXaHHU3Mbl 00pa3oBaHusl (0OMEHHBIN U IOHOPHO-aKLENTOPHBIH). IoHHas cBsi3b. MeTayuinyeckas CBs3b.
XUMHYECKOU Bonopoanas cBsizb. MeXMONEKYIISIpHBIE B3aUMOIEHCTBUS.
CBsI31 N3oTomnbl, 0CHOBHOE M BO30Y>KJIEHHOE COCTOSIHUE aTOMa, THOpUIU3AIUs aTOMHBIX OpOUTaICH.
IIpakTHyeckne 3aHATHSA 2
Perenne mpakTHYeCKUX 3aJaHUI Ha COCTABIIEHUE DIIEKTPOHHO-Tpaduieckux Gopmyl aeMeHToB 14
[IEPUOJIOB.
Pemenue 3ananmnii Ha KCNIOJIL30BaHUE XUMUYECKON CUMBOJIMKY Y HA3BAaHWW COEIMHEHUH 110 )
HOMEHKJIAType MEXAYHAPOJAHOTO COI03a TEOPETUUECKON U MPUKIIATHOM XMMUU U TPUBUAIIbHBIX Ha3BaHUM
JUTSI COCTaBIICHUS] XUMUYECKUX (DOPMYJT IBYXaTOMHBIX COETMHEHUH (OKCUIOB, CYTb(UIOB, TUIPHUIIOB U
T.I.) U JPYTUX HEOPTaHUYECKUX COCTUHEHUI OTIENbHBIX KIaCCOB.
Tema 1.2. OcHoBHOE coepkaHHe 2 OK 01
Ilepuonnyeckuii | Teopernueckoe o0yueHue OK 02
3aKOH M Tabiuua | [IpaKkTHYecKue 3aHsATHS 2
JINZE Ilepuoauueckas cucrema xumuuyeckux 35eMeHToB .M. Menaeneesa. @U3nyecKuil CMbICI
Menzeneesa ITepuoanueckoro 3akona JI.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMBbIX UMH MPOCTHIX U CIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM 2

XHMHYECKOro 31eMeHTa B [lepuoanyeckoii cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE
ITepuoanueckoro 3akona JI.1. Mengeneesa. [Ipornosst JI.11. Menaeneea. OTKpbITHE HOBBIX
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XUMHYECKHX DJIEMEHTOB.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3ALUI0 XUMUUECKUX
2JIEMEHTOB « MeTaIITMYeCKue / HEeMETANTNIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIBHOCTh M CPOJICTBO K
3JICKTPOHY XUMHYECKHUX FJIEMEHTOB B COOTBETCTBHE C UX JICKTPOHHBIM CTPOCHHUEM H ITOJI0KEHHUEM B
MepUONYECKON crucTeMe XuMUUueckux 3remeHToB .M. MenaeneeBay.

Pasznen 2. Xumnueckue peakuuu

12

Tema 2.1. Tumnst
XAMUYECKUX
peakiuit

OcHoBHOE CoaepKkaHue

TeopeaneCKoe oﬁyqe}me

KJIaCCI/I(i)I/IKaHI/IFI " TUIIbI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHU4CCKUX BCUICCTB. KomnuecrBenHbie
oTHOIIeHUS B XUMHU. OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XMUMHH 1 PACUCTEI 110 YPABHCHUAM
XUMHNYCCKUX peaKL[I/Iﬁ. Moab Kak CAMHHIIAa KOJIHMYCCTBA BEIICCTBA. MOJ'IHpHaH Macca. 3aKOHBI COXpaHCHUA
MacCChl 1 SOHCPIruu. 3aKkoH ABOF&,Z[pO. MOJ'ISIpHLIﬁ 00beM rasos. OTHOCUTEIbHASA INIOTHOCTD r'a30B.
PeaKI_[I/II/I KOMHHCKCOO6pa3OBaHI/IH C Y4aCTUCM HCOPTaHNUYCCKUX BCUICCTB (Ha IIpUMCEPEC
THUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/IH).

IIpakTHyeckne 3aHATHSA

CocraBrneHue ypaBHEHUN peakiinii COeAMHEHUSI, PA3JI0KEHUS, 3aMeIIeHHsI, OOMeHa. Y paBHEHUSI peaKIuit
TOPEHUsI, HOHHOTO 0OMEHAa, OKUCIICHUS-BOCCTAHOBIICHUS.

PacueT KonM4ecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIUU COSAUHEHUS, €CIIM OJJHO U3 BEUIECTB JaHO B
U30BITKE U/UITU COAEPKUT MpuMecH. PacueT MaccoBoil mim 00beMHOMN J0JIH BBIXOJIa MPOIYKTa PEaKIINH
COCTMHEHUS OT TEOPETUUYECKH BO3MOXKHOTO. PacyeT 00beMHBIX OTHOIIIEHUH ra30B. Pacuer maccel (00beM,
KOJIMUECTBO BEILECTBA) MPOIYyKTa peaKIMH, €CIIU OJTHO U3 BEIIECTB JaHO B BUJIE pacTBOpa C
ONpeAeTICHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA.

YPaBHeHI/ISI OKHCJICHHUS-BOCCTaHOBJICHUS. CTeneHb oKucneHuss. OKUCIUTENb U BOCCTAHOBUTEITb.
OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKknuu B rIpupoac, NpOU3BOACTBCHHBIX IIPOLCCCAX U
KU3BHCACATCIIBHOCTH OPIraHUu3MOB. OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIN noTeHuual Cpcabl. CocraBncHue
" YPpaBHUBAHUC OKHUCIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKI_II/Iﬁ MCTOOM 3JICKTPOHHOT'O Oananca.
Tunudneie HCOPTaHUYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3JI€KTp0.HI/13 PacTBOPOB U PaCIlJIaBOB COJICH.

OK 01

Tema 2.2.
DIEKTPOIUTHYECK

OcHoBHOe coiep;kaHue

Teopernueckoe o0yyenue

OK 01
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asi IUCCOLIMALUA U
UOHHBIA 0OMEH

Teopust aneKTpOIUTHYECKON nucconmanuu. Peakiuu nonHoro oomena. CocTaBIeHUE PEaKIii HOHHOTO
oOMeHa IMIyTEM COCTABJICHUA UX IOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHCHI/If/’I.

['unponus coneil. 3HaueHne ruApoIn3a B OM0IOrHuecKux 0OMEeHHbIX Mpoleccax. [Ipumenenue
TUApOJIn3a B IPOMBINUICHHOCTH.

JlabopaTopHble 3aHATHS

JlabGopaTtopHast pabota «Peakuuu rupoinsa.
HccnenoBanue cpeibl pacTBOPOB COJIeH, 0Opa30BaHHBIX CHUJIBHBIMH U CJIa0bIMU TPOTOJIMTAMH, M UX
PeaKIyii ¢ pacTBOpaMH IIEI0YH U KapOoHaTa HaTpusi. CocTaBlIeHNE pEaKIUil THIPOIN3a COJICH.

KounTpoJsbHas
padora 1

CTpOCHI/IC BCIICCTBA U XUMHUYCCKUEC PCAKIIH.

Paznen 3.

CTpOCHI/Ie M CBOliCcTBA HEOPraHNIE€CKHUX BCUIECCTB

24

Tema 3.1.
Knaccudukanmus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOe coep:KkaHue

Teopernueckoe o0yyenune

[TpenmeT Heopranndeckoil xumun. Bzaumocssi3p Heoprannyeckux BeuecTs. Knaccuduxarnms
HEOpraHU4YeCKUX BemecTB. IIpocTsie u ciokHbIe BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BELIECTB
(oKCHABIL, THIPOKCHUIBI, KUCIIOTHI, coi). HoMeHkaTypa 1 Ha3BaHHEe HEOPraHWYECKUX BEILECTB UCXOJIS U3
UX XUMHUYECKOH (POPMYIIbI UM COCTABICHNE XUMUUECKOH (hOpMyYJIIbl UCXO/1 U3 Ha3BaHMsI BELIECTBA 110
MEXIYHApOAHOU UIIU TPUBUAIBHOW HOMEHKIIATYPE.

MexxMonekyIsipHbIe B3auMoaencTBus. Kpucramiornaparel. ArperaTble COCTOSIHHS BELIECTBA.
Kpucrannumueckue u amop@Hbie BemecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHAsI, METAJTTNYecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM
pemeTku. [IpyunHBl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE MPEICTaBICHUS O CTPOCHUM TBEPABIX, >KUIKUX U ra3zoo0pa3HbIX BemiecTB. JKuikue
KPUCTAJLJIBL.

IMpakTnyeckue 3aHATHS

Pemenue 3amay Ha pacueT MacCOBOM OIH (MAacChl) XMMHUYECKOTO AJIEMEHTA (COSAMHEHUS) B MOJIEKYJIe
(cmecn).

Pemenne mnpakTHUeCKMX 3aJaHUN MO KJIACCH(HKAIMK, HOMEHKJIAType W XUMHUYECKUM (PopMyam
HEOPraHMYECKUX BEIICCTB PA3IMUHBIX KJIACCOB (HAa3bIBaTh U COCTABIIATH (POPMYIIBI XUMHYECKHIX BEIIECTB,
OIpEeAEIATh NPUHAIIEKHOCTD K KJIACCy).

OK 01
OK 02
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HcTtouHnkn XuMHU4Yeckod MHQpOpMauuu (HaydHas M y4eOHO-Hay4Has JHMTEparypa, CpeliCTBa MacCOBOM
uHpopmauuu, cerb Mutrepuer u npyrue). Ilonck wmHpOpMamum mo Ha3BaHUAM, HIACHTU(UKATOPAM,
CTPYKTYPHBIM (popMyJiam.

Tema 3.2. OcHoBHOE coiepKaHue 12 OK 01
duzuko- Teoperuueckoe o0y4yeHue 6 OK 02
XUMHUYCCKHC Mertamibl. OOmue (Qu3nMuecKue W XUMHYECKHE CBOWCTBA MeTauioB. CriocoObl MoNydyeHHs. 3HaueHUe
CBOHCTBA METaUIOB M HEMETAUIOB B IPUPOAEC U KU3HEIEATEIBHOCTH YeloBeKa M opraHu3moB. Kopposus 2
HEOPraHN4eCKUX | MEeTaJJIOB: BHbI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAIIJIOB OT KOPPO3HH.
BCIICCTB Hewmetannsl. Ob1ue ¢pusznyeckue 1 XUMUYECKHE CBONCTBA HEMETaNIOB. TUMIMYHBIE CBOIICTBA METAIIIOB

IY— YII rpynn. Knaccudukaius u HOMEHKIIaTypa COeIUHEHUI HeMeTauioB. KpyroBopoTsl OGMOreHHBIX 2

AJIEMEHTOB B IIPUPOJIE.

XHMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COETUHEHUH, 2

BBICIIMX OKCHJIOB Y THIPOKCHJIOB.

IIpakTHyeckne 3aHATHSA 4

CocraBieHHe YpaBHEHMH XHMHYECKHMX pEaKLUMH C Y4YaCTHEM IPOCTBIX M CIIOKHBIX HEOPraHUYECKHX

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

OCHOBaHUM U aM(QOTEPHBIX THAPOKCUIOB, HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA. 4

PemieHne NpakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKHMX 33JaHUMM HaA CBOWCTBA M IOJIy4YEHHE

HEOPraHWYECKHUX BEIIECTB.

JlaGopaTopHble 3aHATHSA 2

JlaGopaTtopHnast pabota «CBOWCTBa METAIIIIOB U HEMETAIIJIOBY.

UccnenoBanne  QuU3MUECKUX M XUMHYECKHMX CBOMCTB METaVIOB M  HeMeTauloB.  PerieHue )

SKCHEPUMEHTAIBHBIX 3a7a4 II0 CBOWCTBAM XHMMHYECKMM CBOWCTBAM METAJJIOB M HEMETAJUIOB, IIO

PAacrO3HaBAHUIO U MTOJYYEHUIO COEUHEHNI METAINIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOe corepkaHue 4 OK 01
[TponsBoacTBO TeopeTnueckoe o0yueHue 2 OK 02
HCOPraHM4CCKUX  [OOmue MpeACTaBICHUs O MPOMBIIUICHHBIX CIIOCO0axX MOMYYeHHMsS XMMHMYECKHX BEIIECTB (Ha Ipumepe )
BCIICCTB. MIPOMU3BOJICTBA aMMHUAKa, CEPHOM KHUCIIOTHI).
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3HayeHue u
MIPUMCHCHHUE B

LIepHa;I " BCTHAA MCTAJLIyprus. HpaKTI/I‘IGCKOC MMPUMCHCHUC 3JICKTPOJIM3a AJId IMOJTYYCHHA HICJIOYHBIX,
MICJI0YHO3CMCIIbHBIX MCTAJIJIOB U aJIFOMHUHN . CTeKJIO ¥ CHJIMKaTHas IMPOMBIINIJICHHOCTD.

OBITY U Ha [Tpo6GiiemMa 0TX010B ¥ TOOOYHBIX MTPOAYKTOB.
IIPOU3BOJICTBE IIpakTH4eckue 3aHATHSA 2
Pewienne npakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUI O POJIM HEOPraHUYECKOM XMMHUU B PA3BUTUU MEIMILIVHBL,
CO3/1aHUM HOBBIX MAaTE€pUAJIOB (B CTPOUTEILCTBE U JIp. OTPACIIAX MIPOMBIIIJIEHHOCTH ), HOBBIX UCTOYHUKOB )
SHEPruu (aIbTEPHATUBHbIC UICTOYHUKHU SHEPIUU) B PEIICHUN TPOOIJIEM IKOJIOTUYECKOM, SHEPIreTUUECKOHN U
MUILEBOH O€30IaCHOCTH.
KounTpoJsbHas .
CBolicTBa HEOPraHNYECKUX BEIIECTB. 2
padora 2
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKUX BellecTB 28
Tema 4.1. OcHOBHOe coaep:kaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe oGyuyenue 2
CTpOCHHE 1 IIpeamer opraHnyeckoi XuMun. B3auMOCB3b HEOPTAHMYECKUX U OPraHUYECKUX BEIIECTB.
HOMEHKJIaTypa XHUMHUYECKOE CTPOCHHME KakK IOPSAAOK COCIUHEHUs aTOMOB B MOJIEKYJE COIVIACHO HX BaJCHTHOCTH.
OpPraHH9CCKUX OcCHOBHBIE TOJIOXKEHHSI TEOPUM XMMHUYECKOTO CTPOEHHUS OpraHudeckux coenuHeHunii A.M. bytieposa.
BCLLECTB VYraeponHblii  CKeNeT OpraHuYecKod MOJeKynbl. MoNeKynspHble U CTPYKTYpHbIE (pa3BepHYTHIE,
COKpAIlleHHbIE) XMUMHUYecKHe (OpMysbl. 3aBUCUMOCTb CBOWCTB BELIECTB OT XMMHUYECKOTO CTPOCHMS 2
Monekya. M3omepust m m3zomepsl (CTpyKTypHas, reomerpuyeckas (uuc-TpaHc-uzomepusi). KpatHocTh
XUMHYECKON CBSI3U.
[Tonsatue o ¢yHkuMOHaNbHON Tpymme. I[IpUHIMIBI KiIaccU(UKALUK OPraHUYECKUX COCTUHEHUI.
MexnayHapoaHasi HOMEHKJIATypa U MPUHIMITBI HOMEHKJIATyPbl OPraHUYECKNUX COECAMHEHHM.
IMpakTnyeckue 3aHATHS 2
Homenknatypa OpraHu4yecKux COEIMHEHUN OTAEIbHBIX KJIacCOB (HACBILIEHHbIC, HEHACBHIIIEHHBIE U
apoMaTHYECKHE YTJIEBOJOPO/IbI, CIUPTHI, (PEHOJBbI, adbAECTUAbI, KETOHbI, KapOOHOBbIE KHUCIOTHI U JIp.)
CocraBieHHe TOJHBIX M COKPAICHHBIX CTPYKTYPHBIX ()OPMYJ OPraHMYECKHUX BEIIECTB OTIEIBHBIX 2
KJIACCOB, MCIOJIB3YsI UX HA3BAaHUS 110 CUCTEMAaTUYECKON HOMEeHKIaType. PacueTs! mpocreiiieii popmyIibt
OpraHMYECKON MOJIEKYJIBI, UCXOAS U3 DJIEMEHTHOIO cocTaBa (B %).
Tema 4.2. OcHoBHOe coiepkaHue 14 OK 01
CaoiicTBa Teoperuueckoe o0yueHue 10 OK 02
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OpPraHUYECKUX OU3UKO-XMMUYECKUE CBOHCTBA OpPraHMYECKHX COCIUHEHUH OTHENbHBIX KIJIACCOB  (0COOEHHOCTH
COEMHEHUI KJIaccu(pUKalMy 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYECKUH psif 1 o0mmias popmyIia; n30Mepus;
buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYESHHUS):
— IpelenbHblEe YINEBOJAOpOJbl. ['OpeHne MeTraHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TeIja B
OPOMBIIIICHHOCTH M ObITy. CBOICTBa NPUPOAHBIX YIJIEBOJOPOJIOB, HAXOXKICHHE B MPHUPOJE H
IPUMEHEHUE aJIKaHOB;
— HEMpeJeNbHbIE U apoMaTHuYecKue yrieBojaoponsl. lloiammepusanus STHIEHA Kak OCHOBHOE
HaIpaBJIEHUE €ro UCIIONIb30BaHMs. ['opeHue aneTuieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU
JUTSL CBAPKU U PE3KU METAIIOB;
— KHCJIOPOJCOEpKAIINE COCAMHEHUS (CIUPTBI M MPOCThIe SPUPHI, (HEHOJBI, AIBAETUABI M KETOHHI,
KapOOHOBBIE KHCIIOTHI W WX MpPOou3BOAHBIC). IlpakTHyeckoe MpUMEHEHHE STUIICHTIIMKOIS, TIIMIEpUHa,
denona. [Ipumenenue dopmanbaeruaa, aleraibAeruaa, YKCYCHOM KHUCIOThl. Mblla KaK COJHM BBICIIUX
KapOOHOBBIX KUCIIOT. MorOIIHe CBOMCTBA MBLIA;
— a30TcoiepKaIIne COeAUHEHNUs (AaMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).
Krnaccudukanuss M OCOOEHHOCTM OpraHWMYECKMX peakiuid. PeakuuoHHble 1eHTpbl. Paaukansl.
ITepBOoHavanbHBIE MOHATHS O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEAKL.
IIpakTHyeckne 3aHATHSA
Pemenue nenouek nmpeBpalieHU Ha TeHETHYECKYIO CBA3b MEXKIY KIacCaMU OPraHMYECKUX COEMHEHUN C
COCTABJICHUEM Ha3BaHUUI OPraHUYECKUX COCIMHEHHUN 110 TPUBUAIBHOWU MIIM MEXITYHApPOIHON
CUCTEeMaTUYECKON HOMEeHKJaType. Pelenne pacueTHbIX 3a1a4 [0 YpaBHEHUSIM peakluii ¢ ydyacThueM
OpPraHMYECKUX BEILECTB.
JlabopaTopHble 3aHATHS
JlaGopaTtopHas pabota «IlomydyeHne s3TuaeHa U U3yUYEHUE €ro CBOMCTBY.
[Torydenue sTUiIeHA U3 3TaHOJa B 1a00PaTOPUU U U3yUeHHUE ero (PU3NUYECKUX U XUMUYECKHX CBOWCTB.
CocraBneHue peakmii IpUCOEANHEHNS M OKUCIIEHUS Ha IPUMEpPE dTHIIEHA. Pellienne pacueTHbIX 3a1a4 ¢
MCIIOJIb30BaHUEM TUIOTHOCTH ra30B MO BOJOPOJY U BO3IYXY.
Tema 4.3. OcHoOBHOE cojiepKaHue OK 01
Oprannueckue Teopernueckoe odyueHue OK 02
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BC€IIECTBA B
KUBHCOACATCIBHOC
TH YCJIIOBCKA.

buooprannueckue coequnenus. [Ipumenenune u 6nonaoruueckas poib yriieBoaoB. OKUCICHHE YTIeBOJO0B
— MCTOYHHK SHEPTHH KHUBBIX opraHu3mMoB. O0jacTu mpuMeHEeHUs] aMUHOKUCIOT. [IpeBpamienust OenkoB
numu B opranusme. buonormueckue ¢ynkuuu OenkoB. buonormueckue ¢ynkuuu sxupoB. Ponb

ITpon3BoacTBO M | OpraHUYECKON XMMHUM B PELIEHUH IPOOJIeM MUILEBOH O€3011aCHOCTH. 4
IIPUMEHEHHE HyxnenHoBbIE KHCIOTBI: cocTaB M cTpoeHue. CtpoeHue HykneoTunoB. COocTaB HYKJIEHMHOBBIX KHCIIOT
OpraHuYEeCKUX (IHK, PHK). Posib HyKJIEHHOBBIX KHCIIOT B )KM3HEACATEIIHHOCTH OPraHU3MOB.
BELICCTB B [Tpon3BOICTBO OpraHMYECKUX BEIIECTB: MIPOU3BOJICTBO METaHOa, nepepadboTka HedTH. [lonusTuneH kak
IIPOMBIIIJIEHHOCTH | KpYITHOTOHHAXHBIM IPOAYKT XUMHUYECKOTO Ipou3BOoACTBA. IIlpumeHeHne stuineHa. IIpousBoicTBo u
IIPUMEHEHHE KayuyKa U PE3UHBI.
CuHTeTMYEeCKME M HMCKYCCTBEHHBIE BOJIOKHA, UX CTpPOEHHUE, cBoWcTBa. IlpakTHMueckoe MCHOIb30BaHUE
BOJIOKOH. CUHTETHYECKHE TUIEHKH: U30JISILUS U1 IPOBOIOB, MEMOpaHBbI AJ1s ONIPECHEHUSI BOJIbI, 3allIUTHBIE 2
IUIGHKW JJIs1 aBTOMOOWJIEH, IUIaCThIpU, XUpypruyeckue MoBs3ku. HoBble TexHONOrMM JajibHEHIero
COBEPUICHCTBOBAHHUS ITOJIMMEPHBIX MATEPUAIIOB.
Ponp oprannueckoil XuMHUH B PELICHUH NMPOOJIEM SHEPreTHYecKoi 0€30MacHOCTH, B Pa3BUTUN MEJHUILINHBI,
CO3/IaHMH HOBBIX MaTe€pHUaIOB, HOBBIX HCTOYHUKOB SHEPTUH (AIbTEPHATUBHBIEC HCTOYHUKH SHEPTUH).
IIpakTHYeckue 3aHATHSA 2
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUH 110 COCTABICHUIO XUMUYECKUX PEAKINI, OTPasKAOLINX
XUMHYECKYIO0 aKTUBHOCTh OPraHMYECKUX COEAMHEHUN B pa3IMUHbIX cpeliaxX (IPUPOIHBIX, 2
OMOJIOTNYECKHUX, TEXHOTEHHBIX).
KonrtpoabHnasn N
Cr1pyKTypa 1 CBOICTBA OPraHUYECKHUX BEIIECTB. 2
padora 3
Paspneua S. Kunernyeckue H TepMoIMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKaHUsI XHMHYECKHX Peakuui 12
Tema 5.1. OcHoBHOe corepxkaHue 4 OK 01
Kunerndeckue Teopernueckoe oGydyenue 2 OK 02
3aKOHOMEPHOCTH [ Xpmuyeckue peakiuu. Kimaccupukanus XMMUYECKUX peakiuii: mo ¢pa3oBoMy cocTaBy (TOMOTEHHBIE U
ITPOTCKAHNA reTepOreHHbIE), 10 UCIIOIB30BAHUIO KaTaau3aTopa (KaTaJuTHUYeCKUE U HEKATAIUTUYECKHUE).
XUMH1ECKHUX CKOpOCTh peakIiM, €€ 3aBHCUMOCTh OT DPAa3JIUYHBIX (PaKTOPOB: MPUPOABI PEATUPYIOUINX BEILECTB, )
peakiuit KOHIICHTpAIlUK Pearupyromux BEIecTB, TeMieparypsl (mpasuio Baut-I'odda), miomaan peakimoHHOM

MOBEPXHOCTH, HAJIMUUA KaTtanu3aTopa. Posib kaTaan3aTopoB B IPUPOAE U MPOMBIIIICHHOM ITPOU3BOJICTBE.
OHeprus akTUBALMU. AKTHBUPOBAHHBIM KoMIUIEeKC. KaTanuzatopel u katanu3. Poib KaTanum3aTopoB B
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IIPUPOJIE U IIPOMBILIJIEHHOM IIPOU3BOJACTBE.

JlaGopaTopHble 3aHATHSA

N3y4yeHne 3aBUCHMOCTH CKOPOCTH XMMHYECKOW pEaKkIHMW OT KOHIEHTPALMU PEearupylonuX BEIIECTB H
TeMIIepaTypBbl.

JlaboparopHas paboTa Ha BBIOOD:

1. JlaGoparopnas pabotra «OrmpeneicHre 3aBUCHUMOCTH CKOPOCTH pEAKIUH OT KOHIICHTPAIUU
pearupyromux BemecTBy». lccieqoBaHue 3aBHCMMOCTH CKOPOCTH PEAKIMH OT KOHIICHTPALWH.
Omnpeznenenre KOHCTAaHTB CKOPOCTH PEAKIIMH TPAPHUUECKUM METOJIOM.

2. JlaGopartopnas pabota «OmpenesieHue 3aBUCHUMOCTH CKOPOCTH peakUUH OT TeMIepaTypb».
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEpaTyphl. Pacyer sHeprum akTHBauy peakuy.
Pemenne npakTUKO-OPHUEHTHPOBAHHBIX 3aJaHU Ha aHamU3 (DAKTOPOB, BIMSIOMIMX HAa HM3MEHEHUE
CKOPOCTH XUMHYECKOH PeaKInu.

Tema 5.2.
TepmoguHamuuec
KHe
3aKOHOMEPHOCTH
MPOTEKAHUSA
XAMHUYECKHX
peakuui.
PaBHOBecue
XUMHYECKHX
peakiuit

OcHOBHOe coep:KkaHue

TeopeaneCKoe oﬁyqeﬂne

Knaccudukanus XuMUYeCKUX peakiuil: o TeriaoBoMy 3¢(deKTy (3K30TepMHUUECKHE, SHIOTEPMUUECKHE),
no obOpatumoctu (oOpatuMble u HeoOpaTumble). TeruioBble 3((EKThl XHMHUYECKUX pPEaKLUi.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuii. XMMUUYECKOe PaBHOBECHE U €r0 CMEIEHUE T0J
JecTBUEM DPAa3NUYHbIX (DAaKTOpOB (KOHLEHTpAIMs pPEareéHTOB WM MPOJYKTOB pEeakIUH, JaBJIEHUE,
TeMIeparypa) JUlsl CO3/1aHus ONITUMAIIBHBIX YCIOBUI MPOTEKAHNS XUMUYECKHX MPOLIECCOB.

[Tonstue 00 sHTaNBNUM W SHTponuu. DHeprus ['m60ca. 3akon I'ecca m cnenctBus w3 Hero. Pomb
CMEIEHHS PAaBHOBECHS B TEXHOJIOTUYECKHX IpoIeccax.

IIpakTHyeckne 3aHATHSA

[Mpunmun Jle Illarenbe. BrnusiHue pa3nuuHbIXx ()akKTOpPOB HAa W3MEHEHHME PABHOBECHUS XUMHMUYECKUX
peaKIuii.

3aKOH JIEHCTBYIOUIMX Macc M KOHCTaHTa XUMHUYECKOro paBHOBecusl. PacueTsl paBHOBECHBIX
KOHIEHTpAUi pearupyronux BEIIecTB U MPOAYKTOB peakiuii. PacueTs! TemioBoro addexra peakuuu.
PelleHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHenwe npuHnuna Jle-lllatense mns
HAXO0XK/ICHUS HAIpaBJIEHUS! CMEILIEHUS] pABHOBECHUSI XUMUYECKOW PeakIuy U aHaIn3 (PaKTOPOB, BIMSIIOIINX
Ha CMENIEHUE XUMHYECKOT0 PABHOBECHSI.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaboparopHass pabora «l3ydeHue BIMSHHUS DPA3NTUYHBIX (PAKTOPOB HA CMEHICHHUE XUMHYECKOTO

pPaBHOBECHS».
HccnenoBanue BIMSHUS HM3MEHEHMs] KOHLEHTpPAlMM BEIIECTB, pEaKkLUUU CpeAbl U TeMIepaTypbl Ha 2
CMEILIEHHUE XMMHUYECKOro paBHOBecHsd. C(CpaBHEHHE TIOJYYEHHBIX PpE3yJbTaTOB C TEOPETHUECKU
IIPOTHO3UPYEMBIMH Ha ocHOBe npuHuumna Jle llatense.
KounTpoJsbHas .
CKOpOCTh XMMUYECKOUN peaKkIIMi U XUMHUYECKOE paBHOBECHE. 2
padora 4
Pazgea 6. JAucnepcHble CUCTEMBI 10
Tema 6.1. OcHoBHOE coepkaHue 4 OK 01
HucnepcHsbie Teoperuueckoe o0yueHue 2 OK 02
CHUCTEMBI U Hucnepcuseie cucreMbl. Kosmonansie cucrtemel. VICTHHHBIE pacTBOPEI. OK 07
thaxTopsI HX PactBopenne kak (usuko-xumudeckuid mporecc. PactBopel. CrocoObl TPUTOTOBJICHUS PaCTBOPOB.
YCTONYHMBOCTH PactBopuMocTs. MaccoBas 10J11 paCTBOPEHHOr0 BenlecTsa. [IpenenbHo 10nyCcTUMbIe KOHLIEHTPAUU U UX
UCIOJIb30BaHUE B OIICHKE HKOJIOTUYECKOM 6€30M1acHOCTH. )
Knaccudukanus nucnepcHbeIx cucteM o coctaBy. CTpoeHHe M (aKTOpbl YCTOMUMBOCTH JMCIIEPCHBIX
cucteM. Pacrno3HaBaHMe MCTHHHBIX PacTBOPOB, KOJJIOMJHBIX PacTBOPOB M I'pyOOAMCIIEPCHBIX CHCTEM.
Crpoenue wmwunemisl. PaccenBaHue cBeTa IMpU TNPOXOKIEHUH CBETOBOTO Iy4Ka Yepe3 ONTHYECKU
HEOJHOpOoAHYIO cpeny (3P dexra Tunmans).
IIpakTHyeckne 3aHATHSA 2
Pemenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB.
Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha AUCIIEPCHBIE CUCTEMBI, HCIIOJIb3yEMBbIE B )
OBITOBOM W TPOW3BOJICTBEHHOW [EATETHLHOCTH YEJIOBEKa, C TO3UIUK JKOJOTHYECKON O€30MacHOCTH
MOCIIEACTBUM U TPAMOTHBIX PELIEeHUI Mpo0iieM, CBA3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOe corepxkaHue 4 OK 01
Hccnenosanne JlaGopaTopHbIie 3aHATHSI 4 OK 02
CBOWICTB JlaboparopHas padota «IIpuroToBieHre pacTBOPOBY.
AUCIIEPCHBIX [TpuroTtoBneHne pacTBOPOB 3aJaHHON (MOJIIPHOW) KOHLEHTpAMH (C MPaKTUKO-OPUEHTHUPOBAHHBIMU 2
CHUCTEM JJIA NX BOIIPOCaMHM ), OTIPEAEIIEHUE CPEbl BOJAHBIX PACTBOPOB.
HIICHTHUKALIH JlaGopaTtopHast pabota «VccienoBanue JUCIEPCHBIX CHCTEM. )

IIpuroroBneHue U M3y4eHUE CBOMCTB IUCIEPCHBIX CHUCTEM pa3HbIX BUJOB: CYCIICH3UH, 3MYJIbCUM,
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KOJUIOUIHOTO pacTtBopa. CpaBHEHUE CBOWCTB HMCTHMHHBIX U KOJUIOWJHBIX pAacTBOPOB, BBISIBJIECHUE
OCHOBHBIX Pa3JIM4Mi MEKy HUMHU.

KonTpouabHas

JlucniepcHble CUCTEMBI.
padora 5
Paszpnen 7. KadecTBeHHbIe peakuuu 00HAPYKeHUs] HEOPTAaHUYECKUX H OPraHMYeCKHX BelllecTB
Tema 7.1. OcHoBHOE coiepKaHue OK 01
OOHapyxeHue IIpakTHYeckue 3aHATHSA OK 02
HEOPraHN4eCKuX | KayecTBEHHbIE XMMUUYECKHUE PEAKIINH, XapaKTepHbIE JJI1 OOHAPYKEHHUSI HEOPraHUYECKUX BELIECTB
KaTMOHOB 1 (xaTHOHOB M aHMOHOB). CocTaBJeHHE YpaBHEHUH peakuuii oOHapyxeHusl KaTuoHoB [-VI rpynn u
aHUOHOB AQHUOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOI opmax.

Peakiumn oOHapy keHUsI HEOPraHNYECKUX BEIIECTB B PEaIbHBIX 00BEKTAX OKPYKAIOLICH Cpeabl.

JlaGopaTopHble 3aHATHSA

OO6Hapy:kxeHne HeOpraHn4eckux BeulecTs (KaTnoHoB [-VI rpynn win aHHOHOB) C UCIIOJIB30BAaHUEM

KAaUECTBEHHBIX aHAJTUTHUECKUX PEAKIIHM.

JlaGopatopHas paboTa Ha BBIOOD:

1. JJaBopaTopHas paboTa « AHAIUTHUECKUE peakMy KaTHOHOB [-VI rpynm».

[TpoBeneHue kKadyeCTBEHHBIX PEAKIIUN, HCIIOB3YEMBIX JUIsl OOHAPYKEHUs KAaTHOHOB | rpymnmsl (kanus,

HaTpusl, Maruus, aMMonus), Il rpynns! Ha npumepe 6apus, 111 rpynmns! — cBuHna, IV rpynmnsr —

IIOMUHUS,

V rpynnsl —xenesa (I1 u III), VI rpynnst — Hukens. Onucanue HaOIr01aeMbIX SBJICHUNA U COCTaBIICHHE

XUMHYECKUX PEAKIUM.

2. JJabopartopHast paboTa « AHAIUTHUECKUE PEAKIIMU aHHOHOBY.

[TpoBeneHne Ka4eCTBEHHBIX PEAKIINIA, HCIIOIB3YEMBIX I OOHApY>KEHHsI aHMOHOB: KapOoHarta, ¢ocdara,

cynbdara, cyiabhuna, HUTpara, xjaopuaa u ap. Onucanue HaOIIOAACMBIX SIBIICHUN U COCTaBICHUE

XUMHYECKHUX PEAKIIUH.
Tema 7.2. OcHoBHOe corepxkaHue OK 01
OOHapy»xeHue IIpakTHYecKkue 3aHATHSA OK 02
OpraHH9eCKuX KadecTBeHHBIE XUMHUECKUE PEaKIIH, XapaKTepHbIe UIsi OOHAPYKEHUS OTACTBHBIX KIIACCOB
BCILECTB OpPraHUYeCKUX COCTUHECHUN: ()eHOJIOB, AIbETUAOB, KpaxMaia, YKCyCHOM KUCIOThI, AMUHOKHCIIOT U JIp.
OTACIIBHBIX Jenatypanust 0€IKOB IPH HarpeBaHWH, IIBETHBIE PEAKIIH OCITKOB.
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KJIACCOB C
WCIIOJIb30BAaHUEM
Ka4€CTBCHHBIX
peakuuit

CocraBieHHEe KaUeCTBEHHbBIX PEAKIUI OOHApyKEHNS OPTraHUUYECKUX COEAMHEHUIN OTAENbHBIX KJIacCOB.

JlaGopaTopHble 3aHATHSA

OOHapyeHne OpraHn4eCcKuX COeTMHEHUH OTIEIbHBIX KJIACCOB.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JJaboparopHas paboTa «KadecTBeHHBIE peaKkIMy Ha OT/AEIbHBIC KJIACChl OPraHMUECKUX BEIIECTBY.
[TpoBeneHMe KauECTBEHHBIX PEaKIUii, HCIIONIb3YEMBIX I OOHAPY)KEHUSI OPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB: (PEHOJIOB, AJIBJETUAOB, KpaxMaia, YKCYCHON KHCIOThI, aMUHOKHCIIOT, OSJIKOB H JIp.
Onwucanue Ha0JIIOJaeMbIX SBJICHUH M COCTABICHNE XUMHUECKUX PEAKIIUN H/HITH CXEM.

2. JIaboparopHas pabota «KauecTBeHHBIH aHAJIN3 OPraHUYECKUX COEAMHEHUN 110 (YyHKIIMOHATIbHBIM
TpyImam.

[IpoBeneHne KaYECTBEHHBIX PEAKIIUIi, UCTIONB3yEMBIX ISl pAacIIO3HABAHHSI OPTaHMUYECKHUX BEIICCTB
OTAEJBHBIX KJIACCOB MO (PYHKIIMOHAJIBHBIM IPYIIIaM: Ha IPUMEPE aMHHOKHCIOT U KapOOHOBBIX KUCIIOT,
CIHUPTOB U (PEHOJIOB, AJbAETUI0B U KETOHOB. Onucanue Ha0Jt0JaeMbIX SIBJICHUN U COCTABJICHUE
XUMHYECKHUX PEaKIUil W/UIIN CXEM.

IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IePKAHME (COIePKAHME IPUKJIATHOTO MOLYJIS)

Paznen 8.

XuMHuA B ObITY M IPOU3BOACTBEHHOM JeATEJbHOCTH Y€I0BEKA

Tema 8.1.

Xumus B ObITY U
MIPOU3BOJICTBEHHO
W OeITeIbHOCTH
YyeJI0BeKa

OcHoBHOE CoaepKkaHue

HpaKTuquKue 3aHATHUA

DKkonoruyeckast 6€30MacHOCTb MOCIEACTBUI OBITOBOM M MPOU3BOICTBEHHOM J1€ATEILHOCTH YEJIOBEKa,
CBsI3aHHasl ¢ IepepabOTKOM BEUIeCTB; MOUCK U aHAIN3 XUMHUECKOW HHPOPMALIUU U3 pa3IMYHbIX
UCTOYHUKOB (Hay4yHas ¥ yueOHO-Hay4dHas JUTeparypa, CpeJIcTBa MacCOBOM nHpopmanuu, cetb IHTepHeT
U JIpyrue).

Keticol (¢ yueTom Oyaymieit npodeccuoHaIbHON AeSITENbHOCTH) Ha aHau3 HH(OPMAaLIUU O
IIPOM3BOJICTBEHHOM JEATEIBHOCTH YEJI0BEKa, CBA3aHHOM ¢ epepabOoTKON U MOTy4EeHUEM BEIIECTB, a
TaKXke ¢ IKOJIOIMUECKON OEe30MaCHOCTBIO.

3amura keiica: [IpencraBnenue pe3yibTaToB pelIeHNs KeMCOB (BBICTYIIJICHUE C Ipe3eHTaluel )

&~ |

OK 01
OK 02
OK 04
OK 07
IKs...

*Paznen 9.1. UcciienoBanue U XUMHYECKHd aHAJIN3 00beKTOB OHOcdepbl (/151 YKPYNHEHHBIX TPy ClleUATbHOCTEN/

36

3 OTparkaetcsa MK, anemeHT KoTopoi popmupyeTcs NPUKNALHbIM Moaynem (NpodeccMoHaIbHO—0PUEHTUPOBAHHBIM CoAepkaHuem) B cooTBeTcTBUM ¢ PIOC peannsyemoint

npodeccun/cneumanbHoctm CroO
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npodeccnii: 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 coJep:kaHue OK 01
OcHOBBI JlaGopaTopHble 3aHTHS IIK...
11abopaTopHON JlaboparopHas pabota « OCHOBEI TaOOPATOPHOMN MPAKTHKN.
HIPaKTUKHU B JlaboparopHas mocyaa u XuMu4deckue peaktuBbl. OCHOBHBIE TabopaTopHbIe onepanuu. JlabopaTopHoe
npodeccHoHabl | o6opynoBanue. TexHnka 6e30MaCHOCTH U MpaBKia paboThl (OBeICHNs) B TaOOPaTOPHH.
BIX JIADOPATOPHSIX IIpakTuyeckue 3aHATHS
BEImoiHeHNe THITIOBBIX PAacUETOB 110 TEMATHKE YKCIIEPUMEHTA (BBIXOJI IPOIYKTa PEAKIIMU, MAacCa HABECKH,
00bEM PaCTBOPUTEIIA).
O0paboTKa JaHHBIX, aHAJIN3 U OIICHKA UX JIOCTOBEPHOCTH (BBIYMCIICHUE CPETHETO 3HAYCHUS
IKCIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).
[TpencraBieHne pe3yabTaTOB YKCIIEPUMEHTA B pa3InIHON GopMe (Tadymia, rpaduk, OT4eT, JOKIA,
IIPE3EHTALNS).
Tema 9.1.2. OcHoBHOE coepxkaHue OK 01
XUMHYCCKHI Teoperudeckoe oGy4enue OK 02
aHAN3 MPOO BOAB! [ K j1aconpuarust po6 BOBL 10 BULY U HA3HAYEHHIO, HCXO/A U3 €6 XHMHUECKOrO COCTaBa. OK 07
OpranonenTuveckre CBONCTBA (3amax, Mpo3pavyHOCTb, IBETHOCTh, MyTHOCTh) BOABI. KHCIOTHOCTD 1 K...

IETIOYHOCTH BOABIL. pH cpenbl u MeToab! ee onperneneHus. JKXecTKOCTh BOABI U METOJIBI €€ OTPE/ICTICHHUS.
CymHocTh MeToia TUTPOBAHUS.

Bupl s)xecTKOCTH BOIBI (BpeMeHHas! U TOCTOsTHHAS ). JKeCTKOCTh BOJIBI KaK PUYHHA BBITIAICHUS OCATKOB
WM 00pa30BaHMs COJICOTIONKEHNUHN, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BO/ICTBE.

CocraB cosneld, BBI3bIBAIOIIUX KECTKOCTh BOJIbI. XUMUYECKHE MPOLIECCHI, YCTPAHSIOIIUE KECTKOCTh BOJIBI.
YpaBHEHUS XUMHUECKUX PEeaKLUi, HIUTIOCTPUPYIOIIUX MPOLIECCHI, TPOUCXOISAIINE IPU YCTPAHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU U XUMHUYECKUMH crtocobamu. CriocoOsl
yCTpaHEHUs MOCTOSTHHOM KECTKOCTH.

IIpakTHyeckne 3aHATHSA

CriocoObI BbIpaKEeHUsI KOHLEHTPAIMH PACTBOPOB: MAcCOBast 0JIsl pACTBOPEHHOI'O BEILIECTBA, MOJIIpHAs U
MOJIsITIbHAs KOHLIEHTpaluu. TUTp pactBopa. Penenne npakTMKO-OpuEHTUPOBAHHBIX TEOPETUUECKUX
3aJJaHUH Ha pacyeT KOHLEHTPALN 3arpsA3HSIOIINX BEIIECTB U UX CPABHEHHUE C MTPENEIBHO JOITyCTUMBIMU
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koHuentpanusamu (I1I1K).

JlabopaTopHble 3aHATHS

HccnenoBanre XUMHUIECKOT0 COCTaBa Mpo0 BOIBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopaTopHas pabora «O4rCTKa BOABI OT 3arpsiI3HEHUI.

Hcnonp3oBaHue METOJ0B (PHIBTPOBAHUS U ICOPOLIUU JIsl OTJCIICHUS 3arpsI3HEHHUH B HcCenyeMon
po6e Bojbl. BeiOOp MeTOa 0UMCTKH B 3aBUCUMOCTH OT BHJ1a 3arpsi3sHeHus. CpaBHeHHE 3 (HEeKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBHX (B JIaDOpaTOPUH, B TOMAIITHUX U MOJIEBBIX
YCIOBUSX).

2. JJabopartopHnas pabota «Ornpenenenue pH BoibI U €€ KUCIOTHOCTH.

Omnpenenenne pH cpeapl ¢ MOMOIIBIO YHUBEPCATBHOTO HHAUKATOPA. M cronp30Banie THTPOBAHUS IS
oTpeneNeHust KUCIOTHOCTU. Otpenenenne o0meil KUCIOTHOCTH BOBI, pacyeT CBOOOIHOW KHCIOTHOCTH.
Omnpenenenne obmei 1 cBOOOAHOM menoyHocTH. CoCcTaBiIeHNE YPAaBHEHUH pEakIfii, IPOTEKAIOIINX MTPH
OTIpeNIeIEHNH KHUCIOTHOCTH/ IEIOYHOCTH POO BOJBI. Y CTAHOBJIEHHE CIIOCOOOB UCTIONB30BAHUS
UCCIIEIOBAaHHBIX P00 BOJIBI B )KU3HEAEATEIBHOCTH YEJIOBEKa, HA OCHOBE MOJIyUYE€HHBIX JJAHHBIX O COCTABE.
3. JJaboparopHast pabota «OnpezeneHue )KeCTKOCTH BOJIbI M CIIOCOOBI €€ YCTPaHEHHS».

Crioco0b! ycTpaHEHUs BCEX BHJIOB KECTKOCTH B 3aBUCMMOCTH OT COCTaBa CoOJIeH xecTKOCTH. Pemienne
HKCTIEPUMEHTAIBHOM 33/1auM Ha BBISIBJICHHE BPEMEHHOMN M TIOCTOSIHHOMN JKeCTKOCTH BOJBI. OleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BHJIOB KECTKOCTH B JOMAIIHUX YCIIOBHSIX.

Tema 9.1.3.
XUMHYECKHI
KOHTpPOJIb
KayecTBa
MPOJIYKTOB
MMUTAHUS

OcHoBHOeE coep:kaHue

Teopernueckoe o0yyenue

KadecTBeHHBII XUMHUECKUI COCTaB MPOIYKTOB NMuTaHus. BemecTsa, ¢panbcupunupyromue npoayKThl
NIUTaHMs, U BEIIECTBA, 3arpA3HSIOIINE IPOAYKTHI MUTaHusA. OnpeaeneHue 3arps3HaomuX XUMHUUECKUX
BEIIECTB B IPOJYKTaX MUTaHMUsI, ONPEIeNIEHUE BEIIECTB, HE 3asiBICHHBIX B COCTaBE MPOAYKTOB IMUTAHUSI.

IMpakTnyeckue 3aHATHS

Opranuyeckue 1 HEOpraHMYeCKHUe BEIIeCTBa, BXOAIIUE B COCTaB MPOAYKTOB uTaHus. OnpenenaeHue
cocTaBa OJII0]] Ha co/IepyKaHNe MaKpoO U MUKPO3JIEMEHTOB. M3yueHne npesioskeHHBIX IpenojaBaTeiem
0J110]1 Ha TIPEeAMET XUMHUYECKOT0 COCTaBa, ONpEeTICHHE A0IeH OT CYyTOYHOH HOPMBI Makpo U
MHUKPORJIEMEHTOB B YKa3aHHOM OJT0/I€e.

Pemenne nmpakTHKo-OpUEHTUPOBAHHBIX 33144 110 KYJIMHAPHOW TEMATHKE Pa3JINYHbIX THUIIOB.

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

HccnenoBanre XUMUYECKOTO COCTAaBa MPOTYKTOB IMUTAHUS.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JJaboparopHas pabora «OOHapYyKEHHE HUTPATOB B IPOTYKTaX THTAHHSD).

HccnenoBanue MaTepraioB MOJIyKOJHMYECTBEHHBIM METOIOM ONPECIICHHSI HUTPATOB C HCIIOJIb30BAaHHEM
nrQeHnIaMrHa (KOPHEIUIOIbI OBOIICH, TUCThS M KOYEPBIKKA KAITyCThI, TUI0/IbI (PPYKTOB). AHAIH3 YPOBHS
3arpsi3HEHUS] HUTPATaMH [0 MHTCHCUBHOCTH OKPAIIUBAHUSI TPOIYKTOB PEAKIIHH.

2. JTaboparopHas padota «lccinenoBanue npoyKTOB MUTAHKUS HAa HATMYUE YTIICBOOBY.

HccnenoBanre MOJIOYHBIX ITPOAYKTOB Ha HATMUKE Kpaxmaia. MccnenoBanue mpoayKToB Ha HATHIUE
TITFOKO3BI.

Tema 9.1.4.
XUMHYSCKHUH
aHaiu3 mpoo
TTOYBBI

OcHoBHOE CoaepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanmst mo4s mo BUy ¥ Ha3HAUYCHUIO, UCXOIS U3 XUMUUYECKOTO cocTaBa. MneHntudukamms
pOoOKI TTOYBHI IO €€ XUMHUYECKOMY COCTaBy, OMTMCAaHUE BO3ZMOXXHOCTEH €€ IMPUMEHEHHS.

TpeGoBaHMsI K KAYECTBY MOYBBI PA3TUYHOTO HazHadeHUs1. Onucanne 0COOEHHOCTEHN UCTIOBL30BAHMS TIOYB
B 3aBHCHMOCTH OT THIIOB, CIIOCOOBI YTy4IlIeH!sI Ka4yecTBa MMOYB B 3aBUCUMOCTH OT Ha3HAUCHUSI.

OO6nacT UCIIOIb30BaHMSI OPTAaHMYECKUX YAOOPEHU B 3aBUCUMOCTH OT Ka4€CTBEHHOTO COCTaBa.
Ornucanmne opraHu4ecKuX y100peHuil U UX MPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBHUIHOCTH.

IIpakTHyeckne 3aHATHSA

O6nactu Ha3HaueHUs (MPUMEHEHH ) TOYBBI, UCXOS U3 KAUeCTBEHHOTO U KOTMYECTBEHHOTO COCTaBa.
AHanu3 HOPMAaTUBHOU JJOKYMEHTAIUH.

Ponp HeopraHmveckux BEMIECTB B KAUECTBE MUHEPATbHBIX YIOOPEHUM, YIYUIIUTECH MOYBBI.
CocTaB MUHEpaTbHBIX YAOOPEHUN U UX TPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBKI U €€
pa3HOBUAHOCTH. B3auMocBsI3b cocTaBa yJ0OpeHH U X BIMSHUS Ha BEreTaTUBHBIE CBOMCTBA U
IJIOJAOHOIIICHUE PACTEHUM.

JlaGopaTopHble 3aHATHS

HccnenoBanne XUMHYECKOTO COCTaBa MPOO MOYBHL.
JlaGopatopHasi paboTa Ha BBIOOD:

OK 01
OK 02
OK 07
K...
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L. JlaGoparopnas pabota «O0HapyXKEHHE HEOPTAHHMUYECKUX MMPUMECEH B MPoOax».

[TpuroroBneHune mpoObI MOYBHI I UCCIEAOBAHHS KHCIOTHOCTH/IEIOYHOCTH, HEOPTaHUIECKUX
3arps3HeHnii. OOHapy)eHHe XJIOPUI- U CyJib(aT-uoHOB B Ipode mouBsl. CocTaBieHUE ypaBHEHHH
peakiuii o0HapyxeHus. CpaBHEHHE NOTYyUYEHHBIX IMOKa3aTeei ¢ HOPMATUBHBIMU (CITPABOYHBIMU)
3HAYECHUSIMHU.

2. JIaboparopHas padota «Onpenenenre pH BoIHOM BBITSYKKU MOUYBBI, €€ KUCIOTHOCTH U IIEIOYHOCTH.
HccnenoBanue BOAHBIX BBITSKEK 00pa3l0B FOTOBBIX TOUYBEHHBIX CMeceH (71 pa3HbIX TUIIOB PACTEHHI).
Omnpenenenue pH mouBsl ¢ UCIOIB30BAaHMEM UHIUKATOPOB. OIIEHKA TUIIOB OYB B IPEICTABICHHBIX
oOpasnax (CHIbHOKHUCIAs!, KUCasi, C1aboKucas, HeUTpaiabHas, MeIouHas).

Tema 9.1.5. OcHOBHOe coep:KkaHue 10 OK 01
Uccnenosanne Teoperuueckoe o0yuenue 2 OK 02
00BEKTOB V4eOHO0-MCCIen0BATENLCKHII IPOEKT B 00I1aCTH UCCIIEN0BaHUs 00BbeKTOB Onocdepsl. O630p TeM yueOHO- OK 04
Guocdepsr MCCIIEI0BATENBCKHX IPOEKTOB. AJITOPUTM BBINOJHEHUS TIPoeKTa. Onpeenenne mpooaeMbl 5 OK 07

uccie0BaHus. MeTo bl MorcKa, aHaliu3a U 00paboTku HHPOPMAILIUK O TIPOEKTE B PA3IMUHBIX MNK...

MCTOYHHKAX.

IIpakTHyeckne 3aHATHSA

O6ocHOBaHME aKTyaJIbHOCTH BbIOpaHHON TeMbl. BrisiBieHne npoOiemsl uccienoBanus. Beioop 00bekToB 2

U METOloB wuccienoBaHus. llocTaHoBka menedt w 3amad ucciepoBaHus. OrmpeneneHue MPOIyKTa

uccnenoBanus. OnpeeNeHne 3TaloB U COCTaBIICHHUE JIaHa UCCIIeIOBAHMSI.

3ammra npoekrta: [lpeacraBieHue pe3ynbTaTOB BBHIMOIHEHUS Y4eOHO-HCCIIEAOBATENBCKUX IMPOEKTOB 2

(BBICTYILJICHUE C MTPE3EHTAIINEH ).

JlabopaTopHble 3aHATHS 4

HccnenoBanne MpeAIOKEHHOTO O0BEKTa HA KUCIOTHOCTh, MIEJIOYHOCTh, XHMHYECKHH COCTaB

(3arps;3HUTENH, MAaKpo- U MUKpodsieMeHThl). OOpaboTka pe3ynbraToB HccienoBaHus. OleHKa KayecTBa 4

UCCIIETyeMOTO 00BEKTa, HCXOSI U3 PE3yTbTATOB XUMHUECKOTO aHAITN3a.
*Pazgen 9.2. MHcciaenoBanme M XHMHYECKHMIl aHAIM3 O00BeKTOB TexHocdepbl (I YKPYNHEHHBIX TIpPYII 36
cnenunaabHocrei/ npogeccni 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHOBHOe coJep:kaHue OKO01
OcHoBel JlaGopaTopHbIe 3aHATHS 2 [K...
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nabopaTopHOil
[IPAaKTUKU B

JIaGoparopnas pabota «OcHOBBI 1a00PATOPHOI MPAKTUKNY.
JIaGopaTopHas rmocya u Xumudeckue peaktusbl. OCHOBHbIE 1TabopaTopHbIe oneparun. JlaboparopHoe

npodeccuoHanbl | 00opynoBanue. TexHnka 0€30MacCHOCTU U IpaBHiIa pabOThI (IOBEACHUS) B JIAOOPATOPUH.
bIX J1abopaTopusx |[IpaKkTHYecKHe 3aHATHS

BeImosHeHnE THITOBBIX PacyeToB 10 TEMATHKE SKCIIEPUMEHTA (BBIXOJI IPOAYKTA PEaKIMK, Macca HaBECKH,

o0beM pactBoputenist). O6paboTKa JaHHBIX, AHAIN3 U OICHKA UX JOCTOBEPHOCTH (BBIUYMCIIEHHE CPEIHETO

3HAYECHUS OKCIIEPUMEHTAIBHBIX JaHHBIX, MHOrperHocTr). IlpencraBieHre B pasiuyHOM  (opMme

PEe3yIbTaTOB DKCIIEpUMEHTA (Ta0auLa, TpadyK, OTUET, JOKIAI, IPE3CHTALIMS)
Tema 9.2.2. OcHoBHOe coaep:xkaHue OK01
XUMHYCCKUN TeopeTnueckoe o0yueHue OK 02
aHajm3 Hasnauenune TexHnueckoit Bopl. TpeOoBaHUS K TEXHUYECKOM BOJIE IO TPYIINaM HOTPEOICHHM. OK 07
TEXHHYCCKUN KauecTBO TEXHUUYECKON BOMLI Pa3HBIX BUAOB. XMMUYECKUM aHAIM3 U MPOM3BOACTBEHHBIM KOHTPOJIb MnK...
BOJIBI

COCTaBa TEXHUUECKOU BOJIbI. CyIIHOCTh METO/1a TUTPOBAHUS.

AHaM3 TEXHUYECKON BOJBI HAa JKECTKOCTh M JApPyrHe Noka3areiau. KHUCIOTHOCTh M MIEJIOYHOCTH BO/IBI.
Onpenenenue obmei 1 cBOOOAHON IIENOYHOCTH (KUCIOTHOCTH) METOAOM TUTpoBaHusd. pH cpeasl u
MeTO/bI €€ ornpeeneHus. JKeCTKOCTh BOAbI U METO/IbI €€ ONPEEICHHUS.

HpaKTuquKue 3aHATHUA

CrniocoObl BbIpaeHHsI KOHIEHTPALlMU pacTBOPOB: MaccoBasi J10JIsl paCTBOPEHHOT'O BELIECTBA, MOJISIpHAS U
MOJIIJIbHAs. KOHLEHTpauuu. TuTp pactBopa. PelieHune NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX
3a/laHuil Ha pacyeT KOHLEHTPALUi 3arpsA3HSIONIMX BEIIECTB U X CPABHEHHE C IPEJIENBHO JOIYCTUMBIMU
koHueHTpanusamu (ITIK).

JlaGopaTopHble 3aHATHSA

HccnenoBanme XUuMHUYECKOTO COCTaBa MPOO TEXHUYIECKOU BOIBI.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JJTabopaTopHas pabora «OmnpeaeneHne XJIOPHUI0B METOJIOM TUTPOBAHUSI B TEXHUUECKON BOJIE.
Omnpenenenue XJIOpUI-HOHOB METOJIOM apTeHTOMETPUH ¢ (PUKCHPOBAHHEM KOHIIA TUTPOBAHUS TIO METOTY
Mopa (ocaauTenbHOE TUTPOBAHNUE).

2. JlaboparopHas pabora «OnpeeneHue >KeCTKOCTH TEXHUYECKON BOJIbI METOIOM TUTPOBAHUSIM.
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KoMiuiekcoHoMeTpruyeckoe onpeiesieHue JKeCTKOCTH (CyMMbI HOHOB KaJIbLIMs U MarHusi) B cpeae
aMMOHHITHO-aMMuauHoro O0ydeproro pactsopa (pH 9—-10) no o6pazoBanmuio ¢ Tpusionom b
MaJIOIUCCOLMUPOBAHHBIX KOMIIJICKCHBIX COEJUHEHUH.

Tema 9.2.3.
XUMHUYECKHUHN aHaIN3
BO3/IyXa

OcHoBHoOe coiep:kaHue

TeopeaneCRoe oﬁyqeﬂue

XUMUYECKUH cOCTaB aTMOC(EPHOTO BO3/IyXa, BO3Ayxa paboueii 30HbI. BpenHbie BemecTBa U MPUMECH B
BO3JIyX€ JKWJIBIX IOMEIICHUH, B Bo3ayxe paboueit 30Hb.. HopmartuBHbie noKkymeHTHI. llocnmencTBus
BO3JECHCTBUSL BBICOKOM KOHLIEHTPALIMU YTJIEKHCIIONO ra3a Ha OpraHuM3M 4ejgoBeKa. MepomnpusTtus Mo
CHUKEHUIO YPOBHSI 3arPA3HEHHOCTH BO3/1yXa UCCIEAYEeMON KOMHATBI.

IIpakTH4yecKkue 3aHATHS

I'uruennyeckast OIleHKa CTENEHU 3arps3HEHUs BO3/yXa TOMEILEHUsI HA OCHOBE COITOCTABIICHUS
KOHLEHTPaLlUU AUOKCHJA YIIIepoa ¢ COOTBETCTBYIOIINM T'MITMEHNYECKUM HOPMATHBOM.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacyeT KOJIMYECTBA BELIECTBA,
KOHILEHTpalUi BpeIHBIX MpUMeceil B aTMOC(EPHOM BO3IyX€ M BO3/LyX€ ITOMEIIECHUH.

JlaGopaTopHbIe 3aHATHSA

JIaGoparopHas padota «OnpeeneHne coaep kanus YIIIEKUCIOTo ra3a B BO3IyXe IIOMEIEHHsT SKCIPecc-
Metonomy». HccrenoBanue pod Bo3ayxa padoueid 30HbI. OmnpeneneHue coaepkaHusl yIIIeKHCIoro ra3a B
BO3/yX€ OMEIIEHUS IKCIIPECC-METOJIOM.

OK 01
OK 02
OK 07
MK...

Tema 9.2.4.
XUMHYECKUN aHAIIN3
npo0 mMarepuanoB
CTPOUTEIIBHO-
pecTaBpalliOHHON
JeATETbHOCTH U
Jn3aiiHa

OcHoBHOe coiep:kaHue

Teopernueckoe o0y4enune

Knaccmbm(aunﬂ MaTepI/IaJ'IOB, I/ICHOJ'II)SyeMI)IX B CTpOHTeHBHO-peCTaBpaHI/IOHHOﬁ OCATCIIBHOCTH 110
COCTaBy, UX Ha3HAUYCHUE U MIPUMEHEHNE. X UMUUYECKHIN aHAJIU3 MaTePHUAJIOB CTPOUTEITHLHO-
pecTaBpallMOHHON JEATEIbHOCTH U IM3aiHa. X UMUYECKHI COCTaB MUTMEHTOB, KpaCUTENEH, BSXKYILIUX
cMmecei, 0cCOOEHHOCTH UX CBOMCTB M MPUMEHEHHS B TPOECCHOHAIBHOM e TeIbHOCTH. BerecTna,
HCIIOJIb3YEMBIC B KaU€CTBE MUTMEHTOB U CBS3YIOMIMX MaTepuanoB. Mcropudeckas cripaBka.

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

HpaRTn'{ecmle 3AHATHA

KauecTBeHHBIH W KOJIWYECTBEHHBIH COCTaB Mpod MaTepuanoB CTPOUTEIBHO-PECTABPAIIIOHHOM
NesSTeNbHOCTH U Au3aiiHa. Kiaccudukanus Kpacok MO yKPBIBUCTOCTH, TPO3PAYHOCTH B 3aBUCUMOCTH OT
HCIIO0JIb3YEMBIX IMTMEHTOB U CBA3YIOIIMX BellecTB. OnpeieseHne cocTaBa Kpacok Ha COAEPKAHNE MUKPO
U MakpodJeMEeHTOB. PelieHne mpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUIl MO XMMHYECKOMY aHaIu3y Mpod
MaTepuaioB CTPOUTEIbHO-PECTABPALIMOHHOM 1€ATEIbHOCTU U JU3aliHa.

JlabopaTopHble 3aHATHS

HccnenoBanue MaTepuaaoB CTPOUTEIBHO-PECTABPALIMOHHON ASSITEIFHOCTU U JU3aiHa.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JTaboparopHast pabota «3roroBieHne Kpacok (Imo00p MUTMEHTOB M CBSI3bIBAIOIINX BEIIECTB).
UccnenoBanue npupoaHBIX MUHEPAJIOB, TTOJIYYEHUE TUTMEHTOB ITyTEM XUMUYECKUX PEAKITUH,
ompeielIeHUE CBA3YIOMUX MaTepuanoB. CpaBHEHHUE YKPHIBUCTOCTH U TIPO3PAYHOCTH MOTYUYEHHBIX KPACOK
MyTEM HAaHECEHUs WX Ha JIUCT Oymaru.

2. JlaboparopHas paboTa «lccrnenoBanre CBONCTB BSKYIIUX BEIIECTB HA IPUMEPE THIICAY.
OrnpezeneHrne CKOPOCTU CXBAThIBAHUS IPUPOJHOTO U CTPOUTENIBHOIO TUIca. PaKTOphl, yCKOPSIOLIUE U
3aMeIIAIONINE CXBATBIBAHKUE IPUPOIHOTO TUIICa. [ UIIcOBOE TECTO, TEMIIEpaTypa €ro 3aCThIBAHMUSL.
CpaBHEHHE CKOPOCTH CXBATHIBAHUS IPUPOJIHOTO U CTPOUTEIHHOTO THIICA, ONIpeieTieHHe (PakTopoB,
BIIMSIOIINX HAa CKOPOCTh CXBATHIBAHUSI CTPOUTEIHHOTO TUTICA, OTIPEICTICHUE TEMIIEPATYPhI 3aCTHIBAHUS
TUIICOBOT'O TECTA.

Tema 9.2.5.
HccnenoBanne
00BEKTOB
TeXHOC(]EepHI

OcHoBHoOE€ coaepkaHue

10

Teopernueckoe o0y4enune

VY4eOHo-nccae10BaTeNIbCKUi IPOEKT B 00J1aCTH UccieioBaHus 00beKTOB TexHOchepsl. O630p TeM yueOHo-
HCCIIeI0BAaTEIbCKUX IPOEKTOB. AJITOPUTM BBIITOIHEHUS TpoekTa. OnpeneneHne npo0ieMbl HCCIIeIOBAHUSL.
Meroapl moucka, aHanW3a W OO0pabOTKM HWH(OpPMAIMK O MPOEKTe B PA3TMUHBIX

HCTOYHHUKAX.

OK 01
OK 02
OK 04
OK 07
IIK...
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IIpakTHyeckue 3aHATHS 4
ObocHOBaHME aKTyaJIbHOCTH BBIOpaHHOM TeMbl. BrisiBiIeHne mpobiemsbl ucciieoBanus. Beioop 00beKTOB
U MeTofoB uccinenoBanus. lloctaHoBka meneid u 3amad ucciepoBaHus. OrpeneneHue MNPOIyKTa 2
uccnenoBanus. OnpeaeneHne TaroB U COCTABICHHUE MJIaHa UCCIICTOBAHMS.
3ammTa npoekrta: [IpencraBieHne pe3yibTaTOB BBHIMOJIHEHUS Y4eOHO-MCCIENIOBATEIbCKIX MPOEKTOB 2
(BBICTYILJIEHUE C TPE3CHTAIUEH ).
JlabopaTopHble 3aHATHS 4
HccrnenoBanne mpeAsio)KeHHOTO O0BEKTa Ha KHCIOTHOCTh, IIEJIOYHOCTb, XUMHUYECKHH COCTaB
(3arpsi3HUTENN, MAaKpO- U MUKpO3JIeMeHThI). OO0paboTKka pe3ynapTaToB ucciaeaoBaHus. OleHKa KadyecTBa 4
UCCIIETyeMOro 00BbEKTa UCXOS U3 Pe3yIbTaTOB XUMUYECKOTO aHaIN3a
IIpoMeskyToUHasi aTTeCTALMS MO TUCHHUILIMHE (IK3aMEH) 20
Bcero 138

*Qo0pa3oBaTe/ibHasi OPraHN3anus BbIONPAaeT OAUH MOY.Jb U3 NPeEIJI0KEeHHBbIX.
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3. KAJJEHJIAPHBII I'PA®UK IO BOCIIUTATEJBbHOM PABOTE IIO
JUCIMIIJIMHE

Mopnyasb 3. YueGHO-uCCIe10BaTeNbCKas U HAYYHO-UCCIIEA0BATEIbCKAS AEATENbHOCTD

Harau mecto Hazpanue dopma OtBercTBeHHBIA | JIOCTHIKEHHUS

MIPOBEICHUS MEPOIPUSATHUS MIPOBEICHUS yUamxcs
MEPOIIPUATHS

Anpens 2026r. Bukropuna WunusunyansHo | Ayrnesa T.b. CdopmupoBaHHO

IMonurexauueckuii | «XUMUs B -rpynmnoBast cts OK .01,02,

KOJIIC K MEJIUITHHE) 04, 07

4. YCJIOBUS PEAJIN3ALIMN ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JUCHUITJINHBI
4.1. Tpe6oBaHHsA K MUHMMAJIbHOMY MAaTEePHAJBHO-TEXHHYECKOMY 00ecre4eHH 0

s peanuzanuy mporpaMMbl AUCHMILTUHBL JOJDKHBI OBITh MPETYCMOTPEHBI CIIEAYIOIINe
CreluaibHble TOMEIIECHUS: YUeOHbI KaOMHET XUMHUH U/WIH y4eOHONH XUMUYECKON J1abOpaToOpuH.

O0opynoBanue yueGHOro kaduHeTa (HArJsiIHbIE MOCOOUS): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIETIE MOJIEKYJ, MOJENIN KPUCTAIUIMYECKUX PEUIETOK, KOJUIEKIIMU HPOCTBIX M CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMH TOJMMEPOB; KOJUIEKIUS TOPHBIX IMMOPOJ M MHHEPAJOB, Tabiwia
MenneneeBa, yueOHbie PriibMbI, TU(PPOBEIE 00pa30BaTEIBHBIE PECYPCHI.

Texnuveckue cpeacTBa 00y4eHUsi: KOMIBIOTEDP C yCTPOWCTBaMHU BOCIIPOU3BEACHHUS 3BYKA,
IIPUHTEP, MYJIBTUMENNA-IIPOEKTOP C 3KPAaHOM, MYJIbTUMENNNMHASA JTOCKA, YKa3Ka-IIPE3EHTED IS
MIPE3CHTALIUMN.

Oo6opynoBanue Jadoparopur U padouyux MecT Ja0OpaATOPUM: MEH3YPKH, MMHUICTKHU-
KareJabHUIbl, TEPMOMETPbI, MUKPOCKOIL, JIYIIbI, IPEAMETHbIE 1 IOKPOBHBIE CTEKJIA, IUTAHILIETHI JISI
KaleJbHBIX peakiuil, puiIbTpoBaibHas OyMara, MpOMbBIBAJIKH, CTEKISTHHbIE TPOOUPKU, PE3UHOBBIE
poOKH, GoHAPUKH, HAOOP PEaKTHBOB, CTEKJISIHHbIE MAJOYKH, IITATUBBI ISl TPOOUPOK; MEpHBIE
LWINHAPBI, BOPOHKU CTEKJISTHHBIE, BODOHKHU JAeIUTeNbHbIe IunHAprueckue (50-100 mi), crynku
C MeCTUKOM, (happopoBbIe YaIIKH, MTUHIETHI, GUIBTPEl OyMakHbIE, BaTa, MapJisi, 4aCOBBIE CTEKJIA,
AJIEKTPOIUIUTKH, TAOOpaTOPHBIE IITATUBBI, CIUPTOBBIE TOPEIIKHU, CIUYKH, TPUOOP AJIS MTOTYUIEHUS
razoB (Wiau MpoOHMpKa C Ta300TBOJHON TpYyOKOM), JepiKaTenu Il MPOOUPOK, CKIISTHKH JIJIs
XpaHEHHS PEaKTUBOB, pa3aTOYHBIC JIOTKH, XuMuaeckue crtakansl (50, 100 u 200 mn); mmartenu;
MUHIETHI; TUTEJIbHBIE UL, CEKYHIOMEpHI (TaliMepsl), MepHble mpodupku (Ha 10-20 ma) u
MepHble Kool (25, 50, 100 u 200 mut), BoasHas OaHs (MJIM TEPMOCTAT), CTEKJISTHHbIE AJIOUKH;
KoHu4eckue KoJjobl 11t TutpoBanus (50 u 100 mi1); MHIUKATOPHBIE MOJIOCKHU JUISl ONIPEEIICHUS
pH u cranmapTHas WHAMKATOpPHAS IIKajla; YHUBEPCAIbHBIM UHAUKATOD; nuneTku Ha 1, 10, 50 mn
(umm no3atopsl Ha 1, 5 1 10 Mi1), 6ropeTKu A TUTPOBAaHUS, MEUIIMHCKUE mmpHibl Ha 100—-150
M, Ja0OpaTOpHBIE W/WIM aHAIUTUYEeCKWe Bechl, pH-meTpsl, CymmibHBIA mKap, U Ip.
nabopaTopHoe 000py0BaHHE.

4.2. UudopmaunonHoe o0ecrieyeHUue peaau3anum NporpaMmmbl

1. Ins peanmuzanuu mporpaMmbl OMOIMOTEYHBIN (OHI 00pa30BaTEIIPHOM OpraHU3aIluN
JIOJKeH UMETh NIeUaTHbIe W/ 3JIEKTPOHHBIE 00pa3oBaTelibHble U MH()OPMAaLMOHHBIE PECYPCHI,
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PEKOMEHIOBAaHHBIE JJISi UCIOJIb30BaHUS B 00Pa30BaTENILHOM IPOLIECCE, HE CTaplle ISATH JIET C
MOMEHTA U3/1aHusl.

2. PekoMenayeMble Tme4aTHblE W3JaHHUS 10 pealu3aluu  001eo0pa3oBaTeNbHOM
JTMCLUUIUIAHBI IPECTABICHBI B METOMUECKUX PEKOMEHIAIUAX IO OPraHu3alii 00ydeHHsI.

Ilepedyennb yueOHbIX u3ganmnii, UHTEpHET-pecypCcoB, 10NMOJIHUTEIbHON JTUTEPATYPHI

1. Epoxun, FO.M. Xumus ans mnpodeccwii M CHEHHUATBHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-Hay4yHoro mnpodwunei: yueOnnk / FO.M. Epoxun, N.b. KopasmeBa. - Mocksa:
Axanemus, 2018. - 496 ¢

JlononHuTenbHbIE UCTOYHUKH:

1. Xumus [DnexTpoHHBIH pecype]: yuebnoe mocobue / coct. I'. FO. Boctpukona, E. A.
XopoxopauHa. - Boponex: BopoHEKCKuW TOCyJapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIbHBIN
yausepcurer, ObC ACB, 2015. - 92 c¢. - 3OBC «IPRbooks» - Pexum pnocryma:
http://www.iprbookshop.ru/59133.html

4.3. IlpumepHbIe TeMbI KYPCOBBIX IIPOEKTOB (padoT)
KypcoBoii npoekT (paboTa) yueOHbIM IJIAHOM HE IIPEAYCMOTpPEH(a).


http://www.iprbookshop.ru/59133.html
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIbHOMN JUCIHUITIIUHBI

KonTposnb u onieHKa pe3yabTaToB 00y4YeHHsI OCYIIECTBISIETCS MPENoJaBaTesieM B Ipoliecce
MPOBEJICHUSI TPAKTUYECKUX 3aHATHH U Ja0OpaTOpHBIX paboT, TECTUPOBAHUS, a TaKxKe
BBITIOJTHEHUS 00y4aIOIMMUCS UHIUBUIYaIbHBIX 3aJaHUI, IPOEKTOB, UCClIeJOBaHU. Pe3ynpTaTsl
o0OydeHusl OMpeNessoT, 4YTO 00yYaroIuecs IOJKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH IO
3aBEPIICHUH U3yUYEHHUSI TUCHUILITAHBI.

st hopMUpOBaHUS, KOHTPOJIS M OLIGHKH PE3yJIbTAaTOB OCBOCHHS y4EOHOW MHCIIUILIMHBI
HCIOJIL3YETCS CUCTEMA OLICHOYHBIX MEPONPHUSATUH, TIPEICTABIISIONIAsT COO0N KOMILUIEKC YIeOHBIX
MEPOIPHUATHIA, COTIACOBAHHBIX C pe3yibTaraMu OOydeHHUs U CHOPMYIUPOBAHHBIX C YYETOM
OI'OC COO (mpeametnbie pe3yabtathl o gucuuruae) u @I'OC CIIO.

Ne Monyx / Pasnen Pe3yabTaT 00yuenus OueHo4YHbIe MEPONIPUSITUSA OK
/ Tema
I |OcHoBHOM MOLYJIb
1 |Pa3zpgen 1. dDopmyJIpPOBaTH
OcHoBBI 0a30Bble MNOHATHS H
CTPOeHUus! 3aKOHbI XUMUH
BellecTBa

1.1 |Ctpoenne atomoB |CoctaBisate xumuueckue | 1. Tect «Ctpoenune aToMOB OK 01
XUMHUYECKUX (hOpMyIIbI COCAMHEHHUI B |XMMHYECKHUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUH CO CTEIIEHBIO |[TPUPO/Ia XUMUUYECKON CBSI3N.
pupoa OKHUCJIEHUS XMMHUYECKUX  |2. 3a/la4u Ha COCTaBJIEHUE
XUMHYECKON 3JIEMEHTOB, UCXOIS U3 XUMHUYECKHUX (HOpMyIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COE€MHEHHM

ANIEKTPOOTPHUIATENBHOCTH  |(OKCUAOB, CYIb(UIOB,
THJIPUIOB U T.IL.).

1.2 (Ilepuonnueckuit | XapakTepu3zoBaTh [TpakTuko-opuentupoBanusie  |(OK 01
3aKOH M Ta0JHIla |XUMUYECKHUE DJIEMEHTHI B |TEOPETUYECKUE 3a/IaHUs Ha OK 02
J.1. MenieneeBa |COOTBETCTBHH € UX XapaKTEepPU3aLUI0 XUMHUUECKUX

II0JIO)KEHUEM B 35IeMeHTOB: «Metamnyeckue /
MIEPUOJNYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHYECKHUX DJIEMEHTOB ANIEKTPOOTPHULATEIBLHOCTD U
J.1. MenneneeBa CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM U
10JIO)KEHUEM B IIEPUOINYECKON
CUCTEME XMMHUECKHUX
anemenToB /.. Menaeneepay.
2 |Paspen 2. Cocrasasth ypasHenusi |KonrtpoJsbHasi padora
Xumuueckune U CXeMbl XUMHYEeCKUX «CtpoeHue BeniecTsa U
peakuumn peaxkuui XHMHUYeCKHe peakIumn»
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Monayasb / Paznen

Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
2.1 [Tumner CocTaBisiTh peakinu 1. 3amauu Ha cocTaBJIEHHUE OK 01
XAMHUYECKUX COCIMHCHMS, PA3JIOKECHUs, |yYpaBHCHUM PEaKIUii:
peaxui oOMeHa, 3aMeIIeHNS, — COCJIMHEHUS], 3aMEIlIEHNS,

OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIE
PeaKIny ¥ peakiuu
KOMILUIEKCOOOpa30BaHUs
(Ha mpumepe
THPOKCOKOMILIEKCOB
QIIOMHUHMS U IIUHKA) C
y4acTHEM HEOPTaHHYECKUX
BEILIECTB

pasiokeHus, oOMeHa 1
peaKIuii ¢ ydyacTueM
KOMILICKCHBIX COCITMHCHUH (Ha
pUMepe TUAPOKCOKOMILIEKCOB
ATIOMUHUS U LIMHKA);

— OKHCIIUTEIILHO-
BOCCTAHOBUTEIIHHBIX PEAKIUH C
HCIIOJIb30BAaHUEM METO/Ia
AJICKTPOHHOTO OallaHca;

— C y4acTHeM KOMILIEKCHBIX
coelMHEeHU! (Ha npumepe
THJIPOKCOKOMITJICKCOB IIMHKA U
QTFOMUHHUS ).

2. 3ajiauu Ha pacyer
KonnuecTBeHHBIX
XapaKTePUCTHK MPOTYKTa
pEaKIuu COeMHEHUS;
MaccoBOH UM 0OOBEMHOMN TOIH
BBIX0/1a IPOAYKTA PEAKIIHH
COEJIMHEHUS OT TEOPETUIECKU
BO3MOKHOT'O; 00bEMHBIX
OTHOIIICHUM Ta30B;
KonudecTBeHHBIX
XapaKTePUCTUK UCXOIHBIX
BEIIECTB U MIPOTYKTOB
peaxiuu; Macchl (00beMm,
KOJIMYECTBO BEIIECTBA)
MPOJIYKTa PEAKIIUU, ECITH OTHO
13 BEILECTB JIJaHO B BUJIE
pacTBopa ¢ OmpeaeIeHHON
MaccOBOM JoJen
pPacTBOPEHHOTO BEIIECTBA.
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Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
2.2 |Dnexrponutnyeck |CocTaBiIsATh ypaBHEHUS 1. 3ananus Ha cocTaBleHUE OK 01
ast AMCCOoLUAIMs 1| XUMUYECKUX PEAKIINU MOJIEKYJISIPHBIX U HOHHBIX
WOHHBI OOMEH  |MOHHOTO OOMEHa C peaKkuuii C y4acCTUEM OKCHJIOB,
y4aCTUEM HEOPTaHUYECKHUX |KUCIOT, OCHOBAaHUW U COJIEH,
BEIIIECTB MOHHBIX peaKlUui THIpoIn3a
coJiel, yCTaHOBJICHUE
M3MEHEHHUS KUCIOTHOCTH
CpeIbl.
2. JJaboparopnas pabota
«Peakiuu ruipoan3ay.
3 |Pa3pen 3. HccnenoBats crpoenue u |KonrpoabHas padora
Crpoenne n CBONCTBA «CBOHCTBA HEOPTAHMYECKUX
CBOMCTBa HEOPraHMYeCcKUuX BelIeCTB)
HEOPraHM4ecKHuX |BellecTB
Bemecrs
3.1 |Knaccudukamnus, |Kmaccudummponarsb 1. Tect «Homenknatypa u OK 01
HOMEHKJIaTypa 1 |HEOpraHMYeCKHe BEIIeCTBA |Ha3BaHUE HEOPraHUYECKUX
CTpOeHHue B COOTBETCTBHUH C UX BEIIECTB UCXO/S U3 UX
HEOPraHUYECKUX |CTPOCHHUEM XUMHUYECKON (GOpMYJIbI WIIN
Bemects COCTaBJICHUE XUMHYECKOMN

(bopMyIIbI HCXO/I U3 HA3BaHUS
BEIL[ECTBA 10 MEXTyHAPOAHON
WJIU TPUBHAIIBHOU
HOMEHKJIaType».

2. 3agauu Ha pacyeT MacCOBOM
JIOJIU (MacChl) XUMUYECKOTO
3JIEMEHTA (COeIMHEHNs) B
MoJleKyJe (cMech).

3. [IpakTrueckue 3agaHus 1Mo
KIaccuuKkanuy,
HOMEHKJIaType U XUMHUYECKUM
dbopMyiaM HEOpPraHMYECKUX
BEIIECTB Pa3INYHbIX KJIACCOB.
4. IlpakTrueckre 3aaHus Ha
OnpeieTICHuE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BHJIA
XUMUYECKOH CBS3U U TUIA
KPUCTAJUTMUYECKOU PELLIETKH.
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Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema

3.2 |®usuko- YcranaBnuBarh 1. Tect «OcobeHHoCcTH OK 01
XUMUYECKHE 3aBUCUMOCTH (DPU3HUKO- XUMHUYECKHUX CBOMCTB OKcuaoB, |OK 02
CBOICTBa XHUMHYCCKHUX CBOMCTB KHCJIOT, OCHOBaHHMI,

HEOPraHMYECKUX |HEOPraHMYECKHX BEIIEeCTB |aM(OTEPHBIX THAPOKCUIOB U

BELIECTB OT CTPOCHUS aTOMOB U CoJIei.

MOJIEKYJI, @ TAKXKE TUTIA 2. 3agaHusi Ha COCTaBJICHUE
KPUCTAJUIMYECKOM PEIIETKH | YPABHEHUM XMMUYECKHUX

peaKkuuii ¢ y4aCTUEM MPOCTHIX
U CJIOKHBIX HEOPTaHUYECKUX
BEIIIECTB: OKCHUJIOB METAJLJIOB,
HEMETAJIOB U aM()OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHUU U
aM(pOTEePHBIX TUAPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI
MOJTyYEHUSI.
3. IlpakTuko-
OpueHTHpPOBaHHbIE
TEOPETHYECKHUE 3aJJaHus Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYECKHUX BEUIECTB.
4. JTaboparopHas pabota
«CBolicTBa METANIOB U
HEMETAIIJIOBY.

3.3 |IIpousBoxcTBO Oo6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentuposannsie |OK 01
HEOPraHWYECKUX |IPUMEHEHUE 3a71aHus 110 COCTaBJIEHUIO OK 02
BEIIIECTB. HEOPTraHUYECKHUX BEUIECTB |XMMHYECKUX PEAKIIHH C
3Ha4YeHHE U B OBITOBOM U Y4aCTHUEM HEOPTaHUYECKUX
MIpUMEHEHNUE B MIPOU3BOJICTBEHHOU BEILIECTB, UCIIOJIb3YEMBIX IS
OBITY U Ha NeSATETLHOCTH YeJIOBEKa UX |MX UASHTU(UKAIIUN 1
MIPOU3BOJICTBE (DUBUKO-XUMUYIECKIUMH MIPOMBIIIICHHBIX CTIOCO00B

CBOMCTBaMH [IOJTYyYEHU .

4 |(Paznen 4. HccaenoBarb crpoenue u |KontpoabHasi padora
Ctpoenue u cBoiicTBa oprannvyeckux |«CTpoeHue U cBOMCTBa
cBoiicTBa BelleCTB OPraHu4YecKuX BellecTB»
OPraHu4ecKux

BE€IIECCTB
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Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
4.1 (Knaccudukanus, |Knaccudunuposarsb 1. 3amanus Ha COCTaBJICHUE OK 01
CTPOCHHE U OpraHMYECKHE BEIIECTBA B |HA3BAHMI OPraHUYEeCKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEMHEHUI 11O TPUBUAIBHOU
OpPraHMYECKUX CTpPOEHUEM WJIU MEXTyHAPOJIHOMN
Bemects CucremaTnueckon
HOMEHKJIaType.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT
OpraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.
3. 3ajauu Ha orpeaesIeHue
npocreiiiien hopMyIibl
OpraHUYECKON MOJIEKYJIBI,
UCXOs U3 DJIEMEHTHOIO
cocrtana (B %).
4.2 |CaoiicTBa YcranaBiuBarh 1. 3ananus Ha cocTaBleHUE OK 01
OpraHUYEeCKHUX 3aBHUCHUMOCTH (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COCIMHEHUN XUMHUYECKHUX CBOMCTB peakuuii ¢ yyactueM

OpTraHH4YC€CKUX BCHICCTB OT
CTPOCHUS MOJICKYJI

OpraHUYEeCKHUX BEIECTB Ha
OCHOBaHUU MX COCTaBa 1
CTPOEHHUSI.

2. 3amaHus Ha COCTaBIICHUE
YpaBHEHUN XUMUUYECKUX
peaKkLuii, UJUTFOCTPUPYIOLINX
XUMHUYECKHUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEAKIUN U
TEHETUYECKOM CBSI3U
OpTraHWYECKHUX BEIIECTB PA3HBIX
KJIACCOB.

3. PacyeTrHble 331291 110
YPaBHEHUSAM PEAKIIHM C
y4aCTHEM OPTraHuYeCKUX
BEIIIECTB.

4. JTaboparopHas pabora
«ITomyuenue sTusieHa U
W3Y4YEHUE €r0 CBOWCTBY.
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Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3Ha4YeHUE U |[IpakTrko-opuentupoanusie  |OK 01
BEILIECTBA B MIPUMEHEHHE 3aJ1aHus 110 COCTaBIICHUIO OK 02
YKU3HEIEATENIbHOC |OPraHNYECKUX BELIECTB B |XMMUYECKUX PEAKLUH C
TH 4E€JIOBEKa. OBITOBOM 1 y4acTUEM OPraHUYECKUX
[Tpon3BOACTBO U |TIPOU3BOACTBEHHOMN BELIECTB, UCIOJIb3YEMBIX AJIs
IpUMEHEHHE NeSITeIbHOCTH YeJI0BeKa UX |UX UIEHTU(UKALUU B OBITY U
OpraHU4ecKUxX (U3UKO-XUMHUECKUMHU MPOMBIIIEHHOCTH.

BEIIIECTB B CBOWCTBaMU
MPOMBIIIIIECHHOCT
u

S |Pa3gea S. HccnenoBars paBHoBecue | KontpoabHas paGora
Kunernyeckne v (M CKOPOCTb XUMHYECKHX |«CKOPOCTH XMMHYECKOM
TepMOAUHAMMYE |peakuunid peaKknu U XUuMHYecKoe
Ckue paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEKAHUSA
XMMHYECKUX
peakumi

5.1 |Kunernueckue UccnenoBath BiusiHuE 1. JlabopaTopHas paboTa Ha OK 01
3aKOHOMEPHOCTH | KOHLIEHTPALIUH BBIOOD: OK 02
MPOTEKaHUs pearupymomux BemecTB 1 |— «OmnpeneneHne 3aBUCUMOCTH
XUMHYECKUX TEMIEPaTypbl Ha CKOPOCTh |CKOPOCTH PEaKIIUU OT
peaxiuii XUMHYECKHUX peaKui KOHIEHTPALMU pearupyromumx

BEILIECTBY;

— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH peaKkiuu OT
TEMIIEpaTypbI».

2. IIpakTuko-
OpueHTHPOBAaHHBIE
TEOPETUYECKHE 3a/laHUs HA
aHaIu3 (GaKTOPOB, BIUSIIOIINX
Ha U3MEHEHHE CKOPOCTH
XUMHUYECKOW PEAKIIUH.

5.2 |Tepmonunamuuec |MccnenoBarh BIUSIHUE 1. 3amaun Ha pacyeTsl OK 01
Kue M3MEHEHMSI KOHLIEHTPALUK | TEeTJIOBBIX AP (PEKTOB OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPEJIbl U [ XUMUYECKUX PEAKIUN U
MpOTEKaHUs TEeMIEepaTyphl HA oTpezieNieHne TUIAa PeaKklun
XUMHUYECKIX CMENIeHUE XUMUYIECKOT0  |(110 TeruioBoMy 3 deKTy: IK30-
pEaKIUM. paBHOBECHS Y HJOTEPMUYECKHUE).

PaBHOBecue 2. [TpakTuko-
XUMHYECKUX OpUEHTUPOBAaHHBIC 3aJaHMsI Ha
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Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
Peakunii NpUMeHeHUE npuHIuna Jle
[TaTenbe 11 HAXOXKICHUS
HaIpaBJICHUsI CMEIICHUS
PaBHOBECHSI XUMUYECKOU
peakuu 1 ananu3 GakTopos,
BIIUSIIOLIUX HA CMEILIEHUE
XUMHYECKOTO PaBHOBECHSI.
3. JlabopatopHas pabota
«M3yueHue BIUSHUS
pa3INYHbIX PaKTOPOB HA
CMEIIEHUE XUMUYECKOTO
PaBHOBECHSD.
6 |Pa3gea 6. HccaenoBarh KonTpoabsHnasi padora no
JAucnepcHbie AHUCIEPCHbIE CHCTEMbI Teme «JlucnepcHbie
CHUCTEMbI CUCTEMbD»

6.1 |ducnepcHbie Paznuyath ucTUHHBIC 1. 3agaum Ha mpurotoienue |OK 01
CUCTEMBI U pacTBOPBI, KOJUTOHUIHBIE pPacTBOpOB. OK 02
dakTopbl X pacTBOPHI U 2. IIpakTuko-

YCTOMYMBOCTH rpy0oucepcHbie OPUEHTHPOBAHHBIE PACUETHHIE
CUCTEMBI Ha OCHOBE 3a/1aHHs] Ha IUCTIEPCHBIE
XUMHUYECKOTO CHUCTEMBI, UCTIOJIb3yEMBbIE B
JKCIIEpUMEHTA OBITOBOM U TPOU3BOJICTBEHHOM
JIeSITEIbHOCTH YeJIOBEKa.

6.2 |HccnenoBanue UccnenoBats pusmko- Jlabopartopnas pabota (Ha OK 01

CBOMCTB XUMHYECKHE CBOMCTBA BBIOOD):
JUCTIEPCHBIX Pa3IUYHBIX BUJIOB — [IpuroroBieHue pacTBOPOB;
CUCTEM JTUCTIEPCHBIX CUCTEM — HUccnenoBanue quCepcHBIX
CHUCTEM.
7 |Pazmen 7. HccaenoBarhb cBoiicTBa
KauecTBeHHbIE |[OpraHMYecKUX U
peakuuu HEOPraHUYeCKUX
o0HapyxkeHUs BelIeCTB ¢
OPraHMYecKUX U |HCIOJIb30BAHMEM
HEOPraHMYeCKHX |Ka4eCTBEHHBIX peaKuuii
BeleCTB

7.1 |Ob6HapyxeHue Uccnenosatsb 1. JIaboparopHas pabora (Ha  |OK 01

HEOPraHMYECKUX |KAUYeCTBEHHbBIEC PEaKIUU BBIOOD):

KaTHOHOB U
AaHHUOHOB

HCOPraHNYCCKUX BCIICCTB

— AHanuTHYeCcKre peakiun
kaTtuoHoB [-VI rpynm;

— AHanuTHYecKre peakiun
AHHOHOB.
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Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
2. IIpakTruueckue 3aJaHus HA
COCTaBJICHUE YPAaBHEHUI
peaxkuuii oOOHapyKEeHUs
KaTuoHOB [-VI rpynmn u
AHUOHOB, B T.4. B
MOJIEKYJIAPHOM U MIOHHOU
dhopmax.
7.2 |OGHapyxeHue HccnenoBath 1. JJaboparopHas pabdora (ma  |OK 01
OpPraHUYEeCKHUX Ka4EeCTBEHHBIE PEAKLIMU BBIOOD):
BEIIIECTB OpraHuYecKux coeAnHeHu |— KauecTBeHHbIC peakIuy Ha
OTJIEbHBIX OTJIEJIbHBIX KJIACCOB OT/I€JIbHBIE KJIACCHI
KJIaCCOB C OpraHUYECKUX BELIECTB;
HCTIOJIb30BAHUEM — KauecTBeHHbII1 aHAIU3
KAueCTBEHHBIX OPraHUYECKUX COCAMHEHUH 110
peakuuii (YHKIMOHATBHBIM TPYyTIIaM.
2. ITpakTrueckue 3aJaHus HA
COCTaBJICHUE KaYECTBEHHBIX
peaxiuii oOOHapyKEHUS
OpPraHUYECKUX COETUHEHUI.
II |IIpuxkaagHOl MOLYJIb
8 [Pa3pex 8. OuenuBath nocJjieacTus |3amura Keiica (¢ yueTom
Xumusi B ObITY U |OBITOBOM H Oyayueii npogeccuoHaIbLHOMI
NMPOU3BOJICTBEHH |MPOU3BOICTBEHHOM NesATeJIbHOCTH)
on JeATeIbHOCTH YeJI0BeKAa C
eATEeJIbHOCTH MO3HUIINIT DKOJIOTNIEeCKOI
YeI0BeKa 0e3onmacHoOCTH
Xumus B 0biTy 1 |OnienuBath nocnenctsust  |Keiic (¢ yaerom Oynyteit OK 01
HPOU3BOCTBEHHO |OBITOBOM 1 npodeccoHaIbHOM OK 02
1 IEATEIbHOCTH  |IIPOU3BOACTBEHHOMU JIeATEeTLHOCTH ) OK 04
YenoBeKa eATEJILHOCTH YeJoBeKka ¢ |Bo3MokHBIE TEMBI KEHCOB: OK 07

MO3UILIUNA DKOJIOTUYECKOU
0€30I1aCHOCTH

1. ITorennenue knumara u
BBICBOOOJXK/ICHUE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. Byayume matepuansl s
aBua-, MalIMHO- U
PUOOPOCTPOCHUSI.

3. HoBble MaTepuansl 1t
COJIHEYHBIX OaTapeit.

4. JIekapcTBa Ha OCHOBE
pPaCTHTENBHBIX MTPETIAPATOB.
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Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
9.1 |Pa3gen 9.1. HNuTtepnperupoBarb 3amura yyeOHO-
HccnenoBanue U |XUMHYECKHE NPOLECCHl H |HCCIEA0BATEIHCKOIO MPOEKTA
XUMHYECKUH siBJIeHUs B Onocdepe (c yueTom Oynyuueit
Ananus IpodeccuonanbHoi
00LEKTOB JAesITeJIbHOCTH)
onocepnl
9.1.1 |OcHoBBI Boimonusates monabii mukn | 1. JlJaboparopHas pabora OK 01
nabopaTtopHoi AKCIIEPUMEHTAIILHOTO «OCHOBBI JTA0OPATOPHOIA
MPAKTUKHU B HCCIIETIOBAHMUS C MPAKTUKID.
poeCCHOHATIBH | COOIIOICHUEM TTPABUIT 2. TurnoBble pacyeTsl 1Mo
BIX JIaOOpaTopusix |0e30nacHOro oOpalleHus C |[TeMaTUKe SIKCIIEPUMEHTA.
BEIIECTBAMH U 3. 3aaun Ha BBIYUCIICHUE
1a00paTOpPHBIM CpEIHEr0 3HAYCHUS
000pyI0BaHUEM AKCIIEPUMEHTAJIbHBIX JAaHHBIX,
MOTPEIIHOCTH.
4. [IpencraBieHue pe3yinbTaToB
AKCIIEPUMEHTA B PA3ITUYHOM
dbopwme (Tabimma, rpaduk,
OTYeT, JOKJIa/, IPEe3CHTAIIHS).
9.1.2 | Xumuueckuit Uccnenosats xumudeckuit |1. Tect «CBoMCTBa U cOCTaB OK 01
aHanu3 mpoo cocTaB OO BOABI BOJIBI». OK 02
Bosr 2. 3aganue «XUMHYECKHUM OK 07

COCTaB BOJIbI, TUII BOJABI U
CIoCcoObI ee MPUMEHEHUSD (C
Hcnonb3oBanuem
HOPMAaTUBHBIX JIOKyMEHTOB).
3. IIpakTuko-
OpueHTHpOBaHHbIE
TEOpETUYECKHE 3a/1aHus Ha
COCTaB BOJIBI U CIIOCOOBI
BBIPQXCHUS KOHIICHTPAINNA U
nepecyeT KOHIEHTpaIMi (¢
Hcnonp3oBanuem
HOPMATUBHBIX JIOKYMEHTOB).
4. JlTabopaTopHas paboTa Ha
BBIOOD:

— OuncTka BOABI OT
3arpsI3HEHU;

— Onpenenennie pH Boabl U ee
KHUCIIOTHOCTH;

— Onpenenenue )KeCTKOCTH
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/ Tema

PesyabTaTt 00yuenust

OueHoYHBIE MepPONPUATHSA

OK

BOJIBI ¥ CIOCOOBI €€
YCTpaHCHUSI.

9.13

XUMHYCCKHMN
KOHTPOJIb
KayecTBa
MIPOYKTOB
MUTaHUSA

HccnenoBath XUMUYECKUNA
COCTAaB MPOAYKTOB MUTAHUSA

1. Tect «Oprannyeckue u
HEOpraHWYECKUe BEIIeCTRa,
BXO/ISIIME B COCTAB MPOAYKTOB
MUTAHUSD).

2. IIpakTuko-
OpUEHTUPOBAHHBIE 3aJaHMUsI 110
KYJMHAapHOU TEMaTHKE.

3. JIabopartopnast pabota (Ha
BBIOOD):

— O0OHapy»xeHne HUTPATOB B
MPOJYKTaX MUTaHUS;

— HccnenoBanue npoyKToB
MUTaHUS HAa HAJIM4YKE
YII€BOIOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HAIM4ne
YIJIEeBOOB (Kpaxmal, TJIH0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHYECKUN
aHaM3 mpoo
IIOYBEI

Hccnenosats, xXuMudeckuit
COCTaB MPOO MOYBHI

1. TecT mo TeMe « X MMHYCSCKUI
COCTaB HEOPraHUYECKUX U
OpPTaHUYECKUX YIO0OpEHUIN.

2. 3amanne «B3zauMocBsI3b
COCTaBa MMOYBKLI, THIT IIOYBLI U
©¢ Ha3HAUCHH.

3. JIabopartopnast pabota (Ha
BBIOOD):

— ObGHapy>keHHe

OK 01
OK 02
OK 07
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/ Tema

PesyabTaTt 00yuenust

OueHoYHBIE MepPONPUATHSA

OK

HEOPraHWYECKUX PUMECEN B
poOax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TOYBBI, €€
KHMCJIOTHOCTH U I1I€JI0YHOCTH.

9.15

Uccnenosanue
00BEKTOB
ouochepsr

HccnenoBats XUMHUYECKUM
COCTaB 00BEKTOB
ouocdepsl HAa TPUMEPE
MIPOYKTOB MUTAHUS, BOJIbI
M TIOYBBI

Y4eOHO-UCCIeN0BATENbLCKUN
IIPOEKT B 00JacTH
HCCIIeN0BaHusA O0BEKTOB
onochepsl.

Bo3MosxHBIE TEMBI TPOSKTOB:
1. UccnenoBanue coctaBa
MUHEpaIbHON BOJBI 1
PEKOMEH/IAIMHU T10 €€
HCIOJIE30BAHUIO.

2. UccienoBanue
pa3pyLIAOUIErO JCHCTBUSA
MIPUPOTHOM BOJIBI Ha
CTPOUTEIILHBIE MaTePHAITBI.
3. CocraBiieHne IpoeKTa
[[BETHUKA/Oropoja/caia B
3aBUCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TTOYB.
4. CocraBiaeHHE
cOanaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEe/IeTI0) B 3aBUCUIMOCTH
OT COJIeP KaHUS XUMHYECKHUX
MaKpO ¥ MUKPORJIEMEHTOB B
MPOIYKTaX MUTAHUSI.

5. UccnenoBanue KadyecTBa
MATHEBOU BOJEL.

6. UccnenoBanue mpod
BOJIOTIPOBOAHOM BO/IbI HA
MpEeAMET YCTpaHEHUs
JKECTKOCTH.

7. YCcTpaHeHue )KeCTKOCTU
BOJIBI B CETECKOXO03IHCTBEHHOMN
JIeSITENHHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Paznen 9.2.
HUccaenoBanue u
XUMHYECKHIi
aHaJIn3

HNurepnperupoBarb
XMMHYECKHe IPOLecChl U
sIBJICHHS B TexHocdepe

Y4ebHo-uccjIe10BaTeIbCKHI
NMPOEKT (¢ yueToM Oyayuiei
npogeccuoHaIbLHOI
JAesITeJIbHOCTH)
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Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
00beKTOB
TexHoc(hepbl

9.2.1 |OcHoBBI Brimonusate nonHeiii ukn | 1. Jlaboparopuas padora OK 01
nabopaTtopHoi 3KCHEPUMEHTAIIBHOTO «OCHOBBI 1a0OpaTOpHOU
MPAKTUKHU B HCCIICIOBAHUS C MPAKTUKI.
npoeCCHOHATIBH | COOITIOICHUEM TTPABUIT 2. TunoBble pacyeTsl MO
BIX JJA0OpATOpUsX |6€30MaCHOTO OOPAIICHHUS C |TEeMATHKE SKCIICPUMEHTA.

BEIIECTBAMU U 3. 3ajaun Ha BBIYHCIICHUE
1abopaTOPHBIM CpeIIHEro 3HAYCHUS
000pyI0BaHUEM IKCIIEPUMEHTAIBHBIX JAHHBIX,
MOTPEIIHOCTH.
4. IIpencraBieHue pe3yabTaToB
HKCIIEPUMEHTA B PA3IUYHON
dbopwme (Tabnuia, rpaduk,
OTYeT, JOKJIa/l, IPe3eHTaIus).

9.2.2 | Xumunueckuit UccnenoBath xumudeckuil |1. 3agaun Ha onpenesieHue OK 01
aHanu3 mpood COCTaB MPOO TEXHUYECKON |METAIJIOB, HCOPTAHMYECKUX OK 02
TEXHUYECKOMN BOJIBI aHMOHOB M OPTaHUYECKHIX OK 07
BO/JIbI BEIIIECTB B TEXHHUUECKOH BOIE

pPa3HOro Ha3HAYEHHMSI.
2. IlpaxTuko-
OpUEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
COCTaB BOJBI U CIIOCOOBI
BBIpQXEHHS KOHIIEHTpAIUi U
MepecyeT KOHLEHTpalui (¢
HCHOJIb30BaHUEM
HOPMAaTHUBHBIX JOKYMEHTOB).
3. 3amanue « XUMHYECKUHU
COCTaB TEXHHUYSCKOM BOJIbI, THIT
BOJBI U CITIOCOOBI €€
MPUMEHEHUSD (C
HCHOJB30BAHUEM
HOPMAaTHUBHBIX JOKYMEHTOB).
4. JTaboparopHas pabora (Ha
BBIOOD):

— Omnpenenenne XJI0pU10B
METOJIOM TUTPOBAHUS B
TEXHHYSCKOM BOJIE;

— Onpenenenne KeCTKOCTH
TEXHHYECKOH BOIBI METOIOM
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Ne Monya / Pasnen PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
TUTPOBAHMSL.

9.2.3 | Xumunueckuit Uccnenosats conepxanue |1. Tect mo teme «Xumuueckuit |OK 01
KOHTPOJIb YTJIEKUCIIOro ra3a B cocraB atMocepHoro Bo3ayxa [OK 02
KayecTBa BO3/yXa |BO3/yXe 1 BO3/yxa pabodeil 30HbD». OK 07

2. IIpakTuko-
OpPUEHTHPOBAaHHbIE 3aJJaHUs Ha
XMUMUYECKUH aHaJIN3 COCTaBa
BO3/1yXa.

3. JlabopaTopHas pabota
«OnpeneneHue coaepKaHus
YTJIEKUCIIOrO Ta3a B BO3yXe
MOMEIICHUS dKCIIpecC-
METOZOM.

9.2.4| Xumuueckuit HccnenoBath npoOsI 1. ITpakTuko- OK 01
aHanu3 npoo MaTepHalloB CTPOUTENIBHO- |OpHUeHTHpOBaHHbIE 3aaHus mo [OK 02
MaTepuaioB pecTaBpalMOHHOM XUMUYecKoMy aHanu3y npoo  [OK 07
CTPOUTENBHO- NeSITeIbHOCTH U IW3aifHa  |MaTepHaioB CTPOUTEIbHO-
pecTaBpallMOHHOM pecTaBpaliMOHHOM

NEeSITENLHOCTH U
M3aiHa

IEITEILHOCTH U JU3aliHa.

2. JJaboparopHnas pabota (Ha
BbIOOD):

— M3roroBnenue kpacok
(moabop MUTMEHTOB U
CBSI3BIBAIOIIIMX BEIIECTB);

— HUccnenoBanue cBOMCTB
BSDKYIIIMX BEIIECTB HA IPUMEPE
THIICA.
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Monayasb / Paznen

Ne PesyabTaTt 00yuenust OueHo4YHbIe MEPONIPUSTUSA OK
/ Tema
9.2.5 |Uccnenosauue UccnenoBarh XUuMHAYeCKUHA | Y4eOHO-UCCIIEN0BATEIbCKUI OK 01
00BEKTOB COCTaB 0OBEKTOB IPOEKT B 00JacTh OK 02
TeXHOC]EpHI TeXHOC(EepHl Ha PUMEPE  |HUCCIIeIOBAHUS O0OBEKTOB OK 04
TEXHUYECKOH BOJBI U TEXHOC]EPHI. OK 07

MaTepuaioB CTPOUTEIHHO-
peCTaBpaIlMOHHOM
NESITELHOCTH U JA3aiiHa

Bo3MoKHBIE TEMBI TPOEKTOB:

1. KonTponb kauecTBa
TEXHUUYECKOH BOJBI Pa3HbIX
BUJIOB B COOTBETCTBUH C
Mmetrogukamu o 'OCT.

2. Co3znanue 1eKopaTUBHOM
ITYKAaTyPKH.

3. [IurMeHTHI B U3EHUAX U3
CTeKJIa.

4. UccnenoBanue
pa3pyILIAOUIETrO IEMCTBUS BOIbI
Ha CTPOUTENHHBIC MAaTEPUAJIBL.
5. OneHka cocTosTHUS BO3AyXa
paboueii 30HBI crieluaIncTa
(TexHomora, CTpOUTEINS U T.1I., C
y4eToM 00J1acTu
npodeccrnoHaTbHOM
JIeATeTLHOCTH) B COOTBETCTBUH
C HOPMATUBHBIMH
JIOKyMEHTaMHU.
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6. ATAIITALIAA PABOUEM ITPOT'PAMMBI ITPU OFYUEHUU WHBAJIMOB
N Jin C OrPAHUYEHHBIMU BO3MOKHOCTAMMA 3/10POBbSA

Ananranus padodeit mporpamMmbl yueOHoM qucturuinael [1J]. 02 Xumus npoBoauTCs Mpu
peanu3aluy  aanTUBHOM  0Opa3oBaTeNbHOM MPOrpaMMbl — MPOrpaMMbl  MOATOTOBKU
CIELMAINCTOB CpeAHero 3BeHa mo crernuanbHocTH 31.02.01 denpamep B nensax odecrieuyeHHs
[IpaBa MHBAIMJIOB M JIML C OrPAHWYECHHBIMH BO3MOYKHOCTSIMH 3[0POBbS Ha IOJIyuY€HHE
npoeCCHOHATBHOTO 00pa30BaHus, CO3/MaHUS HEOOXOMUMBIX ISl TOJIYYCHHS CPEIHETO
po¢eCCHOHATILHOIO 00pa30BaHNUs YCIIOBHM, a TakKe 00eCeuyeH sl JOCTHKEHHUS 00y4aroMMUCS
WHBAIMIAMA M JIMOAMH C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH  3JI0POBBSI  PE3YJIbTATOB
(bopMHUpPOBaHUS IPAKTUYECKOTO OIIBITA.

Oobopyooeanue yueono20 Kabunema Xumuu 011 0OYUAIOUWUXCA C PAZTUYHBIMU 6UOAMU
02PAHUYEHUS 300P08bA

OcHamieHue KkaOuHeTa XUMHUM JOJDKHO OTBEYaTb 0OCOOBIM  0Opa3oBaTelbHBIM
NOTPeOHOCTAM 00YHYaIOUIMXCSl HHBAIKUOB M JIMLl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSL.
Kabuner momkeH OBITh OCHAIIEHBI O00OPYZOBaHWEM M yYEOHBIMH MECTAMH C TEXHHUYECKHUMH
cpeAcTBaMU 00y4eHUs JJIs1 00YHaIOLIMXCs C pa3IMYHBIMU BUJIaMH OTPAHUYEHUHN 370POBBSI.

Kabunert, B koTOpoM 00yYaroTCs JIMIla ¢ HAPYIIEHUEM CIyXa JOJDKEH ObITh 000pya0BaH
pasuoKIIacCOM, KOMIBIOTEPHOW TEXHUKOW, ayJIMOTEXHMKOW, BHJCOTEXHUKOM, 3JIEKTPOHHOM
JIOCKOW, MYJIbTUMEIUMHON CUCTEMOM.

Jus  cnaboBuisAmux oOydaromMxcsi B KaOMHETE MNpeayCMaTpUBAIOTCA IPOCMOTP
YAaJCHHBIX OOBEKTOB NpPU TOMOUIM BUACOYBEIMUYUTENCH I YHAJICHHOTO MPOCMOTpA.
Hcnonb3oBanue bpaiineBckoll KOMIBIOTEPHOW TEXHUKH, 3JIEKTPOHHBIX JIyIN, MpOrpamm
HEBU3YaJIbHOTO JOCTyNa K MH(QOPMAIMH, TEXHUYECKHX CPEACTB IMpHeMa-Tiepenadn y4eOHOMH
uH(pOpMalUU B IOCTYIHBIX (opMax.

Jnist oOydJaronuxcsi ¢ HapyIIeHHEM OIIOPHO-IIBUTATEILHOTO armapara KaOWHEeT JOJDKeH
ObITh 000PY10BaH MEPEBIKHBIMU PErYIUPYEMBbIMU MAPTAMU C UCTOYHUKOM IUTAHUS.

Brlmieyka3aHHoe OCHAlllEHHE YCTaHABIMBAETCA B KAOMHETE NMPU HATMYUU 00yYaroluxcs
[0 aJanTHPOBaHHON 00pa3oBaTENbHON MpPOTpaMMe C YYETOM HMMEIOILIErocs TUIa HapylleHUH
3I0POBBS y 00yUarOIIEerocs.

Opzanu3zayusa npakmuku o00y4aouwuxca UHEAIUO08 U JUY C O0ZPAHUYEHHbLIMU
603MOIHCHOCIMAMU 300P0BbA

dopma npoBeeHNns y4eOHOM 1 IPOM3BOICTBEHHON IPAKTUKN YCTAHABIMBAETCS C YIETOM
0coOeHHOCTeM NCUXO(U3MUYECKOTO Pa3BUTHUS, WHAMBHUIYaJIbHBIX BO3MOXKHOCTEH M COCTOSHUS
3I0OPOBbBsI 0OYYAIOIIMXCS MHBAIHIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBBSI.

ITpu onpeneneHNH MeCT MPOXOXKIAECHHUS MPAKTUKU JUIsl JAHHOW KaTeropuH 00ydaromuxcs
HEOOXOJMMO yUYUTHIBATh PEKOMEHJAIlMH, MHaHHBIE TI0 pe3ysbTaTaM MEIUKO-COIHMaTbHON
SKCHEPTHU3bl, COepKallelics B HMHIUBUAYAIBHOW MporpaMMe peabuIMTaluu WHBAIH/A,
OTHOCHTEIIEHO PEKOMEH/IOBAaHHBIX YCJIOBUN M BHJIOB TPY/A.

ITpu HEOOXOIUMOCTH IS TPOXOXKACHHS MPAKTUKU WHBAINUAMU CO3JIAI0TCS CIIeLUAIbHBIE
paboune Mecta ¢ y4eTOM HapyIIeHHBIX (YHKIWS W OTPAHMYCHHN WX JKU3HEACATEIHHOCTH B
COOTBETCTBUM C TPeOOBAHUSMH, YTBEP)KICHHBIMU NpuKazoM MunucrepcTBa Tpyaa Poccun ot
19.11.2013 1. Ne 685H.

Hughopmayuonnoe u memoouueckoe obecneuenue 00y4aouuxcs

Joctyn kK MHGOPMALMOHHBIM U OuOIMOrpaduyeckuM pecypcam, yKa3aHHbIM B I 3.2.
paboueii mporpaMMBl, JOJKEH OBITH MPENCTaBlIeH B (OpMax, alalTHPOBAHHBIX K OTPAHUYCHUSIM
3JI0pOBbsI 00YYAIOIIMXCS] UHBAIMJIOB U JIUI] C OTPAHUYECHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbSL:

Juist it ¢ HapyIIeHUsIMA 3peHus (He MeHee OJJTHOTO BH/IA):

- B IEYaTHOM (popmMe yBeTHMUEHHBIM HIPUPTOM;

- B ()OpMeE IEKTPOHHOTO JOKYMEHTa,;

- B popme ayauodaiina;
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- B leyaTHOU (popme Ha s3bike bpaiiss.

Jlis i1 ¢ HapyLIEHUSIMU CITyXa:

- B IIeUaTHOM (opme;

- B OopMe AIIEKTPOHHOTO JOKYMEHTA.

Jlis v ¢ HapyIIeHUsIMU OTIOPHO-/IBUTaTENILHOTO arnmapaTa (He MeHee OJJHOTO BHJIA):

- B Ie4aTHOH opme;

- B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

Jljig U1l ¢ HEPBHO-IICUXUYECKUMH HapYIIEHUSMH (PaccTpOWCTBO ayTHUECKOrO CHEKTpa,
HapylLIEHHE [ICUXUYECKOT0 pa3BUTH) (HE MEHEE OJTHOTO BU/A):

- HCIIOJIb30BAHKE TEKCTA C WIUTIOCTPALUSIMU;

- MyJIbTUMEIUNHBIC MaTEPUAIIBI.

Bo Bpems camocTOSTENbHOM MOATOTOBKM OOy4arouiyecss HWHBAJIWABL W JIHIA C
OTpaHUYECHHBIMH BO3MOKHOCTSIMH 3JIOPOBbBSI JIOJDKHBI OBITH OOECIIEYEHBI JOCTYIIOM K CETH
HuTepner.

Dopmol u MemoObl KOHMPOIA U OUEHKU PE3YIbMAMmoe 00yueHus

[Ipumensiemble Tpu peanu3anuu paboueil mporpammbl yueOHo# aucuuruasl [171.02
Xumust GOpMBI 1 METOIBI KOHTPOJISI IPOBOISATCS C YIETOM OrpaHHUSHHS 37I0POBbSI 00yUarOIINXCSI.

Lenpro TEKyLIEro KOHTPOJIS SBIISIETCSI CBOEBPEMEHHOE BBISBICHHE 3aTPyJHEHUN U
OTCTaBaHUsl OOYYalOUIErocsi € OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbS M BHECEHHE
KOPPEKTHUBOB B YU€OHYIO IS TEIbHOCTD.

@dopma HPOMEKYTOUHON aTTECTAlMM YCTAHABIMBAETCA C YYETOM HWHAMBHUAYAJIbHBIX
MCUX0(U3NUECKUX OCOOCHHOCTEH O0O0ydYaromMXCcsi HWHBAJIWAOB M JIMI C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0pOBbs (YCTHO, MUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B opme
TECTUPOBAHUS U T.IL.).

[Ipu npoBeneHNH TPOMEKYTOUHOM aTTecTaluu 00y4aroIeMycsi IPeI0CTaBIIsIETCS BpeMs
Ha TOATOTOBKY K OTBETY, YBEIMUYEHHOE He Oojiee 4yeM B TpU paza YCTaHOBJIEHHOTO JJis
MOATOTOBKU K OTBETY 00y4aroIMMCsl, HE UMEIOIIUM OTPAHUYEHUN B COCTOSIHUU 3/I0POBBS.



7. JUCT BHECEHHBIX U3BMEHEHU

JonosiHeHus 1 M3MeHeHUs1 B padoueii

nporpamMme 3a /___y4eOHbIii rojg

B pa6ouyro nporpammy COO. 02 Xumus

o crermanbaocti 33.02.01 dapmarmsa

BHOCATCA CJICAYIOIMUC NOMMOJIHCHUA U U3MCHCHU:
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