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1. OBIIAA  XAPAKTEPUCTUKA  NPUMEPHOW  PABOYEA  MNMPOrPAMMbI
OBLLEOGPA30BATE/IbHON ANCLIUNINHBI «XUMUS»

1.1. Mecto gucuuMnauHLL B  CTPYKType OCHOBHOW nNpo¢eCcCUOHANbHOM
obpa3oBaTenbHOW NpoOrpamMmbl

06buweobpasoBaTenbHas AUCLUUNANHA «XUMUA» ABNAETCA 00M3aTeNbHON 4YacTbio
06le06pa3oBaTeNbHOrO LMKNa 06pa3oBaTesibHOM nporpammsl B cooteeTcTBum ¢ OIroC
CMO no npogeccuun/cneymansHocTU

06weobpasopaTesibHan AUCLUMUNIMHA «XUMUAY U3Y4aeTCA Ha Yrny6ieHHOM YPOBHE B
06uWeobpa3oBaTeNbHOM  UMKAe y4ebHOro nnaHa OCHOBHOM npodeccMoHanbHOM
06pa3oBaTeNibHOM NPOrpaMMbl YKPYMHEHHbIX FPynn cneuuancHocTed / npodeccuii:
18.00.00,19.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 31.00.00, 32.00.00,
33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00, 54.00.00.

TpyAOeMKOCTb AUCUUNANHBI «XUMUAY Ha YrNybrIeHHOM YpOBHE cocTaBnseT 144 yaca,
n3 kotopbix 102 yaca — 6a3osbiii Mogynb (7 pasaenos) u 42 yaca — NpuKAagHoi Moaynb
(2 pasgena), BKNOYAKOLWMA NPAKTUKO-OPUEHTUPOBAHHOE COAEpPXaHWe, ycunuBawlee
NPOMUAbHYIO COCTABAAIOWYIO MO KOHKPETHON Npodeccun unmn cneLuansHoCTU.

MpuknagHoit MoAynb BKAYAeT ABa pasgena. Paspen 8 «Xumua B ObITy U
NPOV3BOACTBEHHOIA LEeATEeNIbHOCTU yenoBeKay peanu3yetca Ans BCEX
npodeccui/cneunansHoOCTet Ha MaTepuane KeicoB, CBA3AHHBIX C 3KONOTMYECKOI
6€30MNacHOCTbIO U OLEHKOW NOCNeACTBUA ObITOBO U NPOM3BOACTBEHHON AEATENBHOCTH,
no otpacnam 6yayuwen npoheccMoHanbHoOM AeATENLHOCTU 00YYaAIOLWLMXCS.

Tematka pasgena 9 Bapbupyetca no 00bekTy Oyayleid npodeccroHanbHow
LeATeNbHOCTU CTYAEHTOB — Ouocdepa (KMBble OpraHuMambl) wauM TexHocdepa
(TexHonormyeckue oO6LEKTHI):

— ANA YKPYMHEHHbIX rpynn cneuuansHocten / npodeccuin 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pekomeHayeTCA TeMaTHKa
«WccnenoBanne M xumMnuYeckuii aHanun3 o6beKTOB Guocdepsly;

— ANA YKPYMHEHHbIX rpynn cneuuansHocten / npodeccuin 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomeHpyeTca Tematuka «WccnepoBaHue u

XUMUYECKUA aHann3 06beKTOB TexHOChepbI».



Mepuog 0byyeHns 1 pacnpeaeneHne no cemecTpam onpepenseT o6pasoBaTesbHas
OpraHu3aLus CaMOCTOATENbHO, C YY4ETOM NOTUKM OPMUPOBAHUA NPEAMETHbIX
pEe3ynbTaToB, 06WMX U NPODECCHOHANBHbBIX KOMNETEHLMI, MEXNPEAMETHbIX CBA3EN C
LPYrMMU AUCLMNIMHAMK 06LWeo6pa3oBaTenbHOro U 06WwenpodeccMoHansHoOro LMKIoB

yyebHOoro nnaHa.

1.2. Uenu ¥ nnaHupyemblie pe3ynibTatbl 0CBOEHUA AUCLUMAUHDI

1.2.1. Uenu n 3agaumn aucuUnamnHebl

GopmupoBaHME Yy CTYAEHTOB XWMWYECKOW COCTABAAWWEN €CTECTBEHHO-HAYYHOIA
KapTUHbl MUPa KaK OCHOBblI MPUHATUA PELWEHWNA B XU3HEHHbIX W MPOU3BOACTBEHHbIX
CUTyaLuAX, OTBETCTBEHHOrO NOBEAEHUA B NPUPOAHON cpege.

3apjaun gMCUMNIUHDI:

1) chopmuMpoBaTb MNOHMMAHME 33aKOHOMEPHOCTEH MPOTEKAHMA XUMUYECKMX
NPOLECCOB W ABMEHWA B OKpyXalolWen cpeae, LENOCTHOW HayyHOW KapTUHbI MUPaA,
B3aMMOCBA3M 1 B3aNMO3aBUCUMOCTU €CTECTBEHHbIX HAyK;

2) pa3BUTb YMEHWUA NPOBOAUTL PacyeTbl N0 XUMUYECKUM (POpMyNaM U YypaBHEHUAM
XUMUYECKUX peakuuin, nnaHMpoBaTb U WHTEPNPETUPOBATb pPe3yNbTaTbl XUMUYECKUX
IKCNEPUMEHTOB,

3) cdopmupoBaTb HaBbIKMW NPOBEAEHMA XUMUYECKUX 3IKCMEPUMEHTANbHbIX
nccnefoBaHWn ¢ cobniogeHnem npasun 6GesonacHoro obpaleHusa C BewecTBamu W
nabopaTopHbIM 060PYAOBAHMEM;

4) pa3BUTb YMEHWA aHANM3MPOBATb, OLEHMBATb, NPOBEPATH Ha AOCTOBEPHOCTL W
0606WaTh MHDOPMALMIO XMMUYECKOTO XapaKTepa 13 pasfiMyHbIX UCTOYHUKOB;

5) copMMPOBATL YMEHWUA NMPOTHO3MPOBATL MOCNEACTBUA CBOEH AEATENbHOCTU W
XUMUYECKUX MPUPOAHBIX, OLITOBLIX U MPOU3BOACTBEHHLIX NPOLECCOB;

6) chopmnMpoBaTb NMOHMMAHME 3HAYMMOCTU [OCTUKEHWA XUMUYECKON HayKu W
TEXHONOTUI ONA Pa3BUTUA COLMANBHOW U MPOU3BOACTBEHHON Cdep.

1.2.2. MnaHupyemble  pe3ynbTaTbl  OCBOEHMA  06wWe06pa3oBaTeNbHOI

aucumunauubl B coorBetctBun ¢ ®rocC CrMo v Ha ocHose ®I0C COO



Kon u HaumeHoBaHue
dhopmupyembix
KOMNEeTeHL MU

MnaHupyemble pe3ynbTaTbl 0CBOEHUS AUCLUIJIUHDI

06wume’

LJmcumnnuHapHbie?

OK 01. Beibupatb
Cnocobbl peleHus
3apau
npodeccuoHanbHom
AEeATENbHOCTH
NPUMEHUTENTBHO K
pa3NnyYHbIM
KOHTEKCTaM

B yacTu TpypoBoro BocnutaHus:

- TOTOBHOCTb K TpyAy, OCO3HaHWe UEHHOCTM MacTepCTea,
Tpyaontobue;

- TOTOBHOCTb K AKTUBHOI AeATeNbHOCTU TEXHONOTUYECKOW K
COLMANbHOW HANpPABAEHHOCTH, CMNOCOOHOCTb WHULMKUPOBATD,
NNaHUpPoBaTb M CAMOCTOSATENbHO  BBIMOJHATL  TaKyl
AeATeNbHOCTb;

- WHTepeC K pa3nuyHbiM  cdepam npodecCcUoHaNbHoO
AeATeNbHOCTH,

OBnajieHue YHUBEPCaNbHLIMU YYEOHBLIMMU NMO3HABATENbHbIMU
JeACTBUAMM:

a) 6a3oBble nornyeckne feMcTBuU:

- caMmocTosTenbHo  (opMynMpoBaTb UM aKTyanu3upoBaThb
npo6aeMy, paccMaTpuBaTh €e BCECTOPOHHE;

- YCTaHaBAMBATb CYWECTBEHHbIA NPU3HAK MW OCHOBAHMSA Ans
CpaBHeHUs, knaccudukaumum u 06061weHmns;

- onpepenaTb UENU [eATENbHOCTM, 33aAaBaTb napameTpbl U
KPUTEPUU UX AOCTUKEHUS;

- BbIIBNATb  3aKOHOMEPHOCTM W NpPOTUBOpeYMs B
paccMaTpMBAEMbIX ABNEHUAX;

- BHOCUTb  KODPEKTUBbI B  [€ATENbHOCTb, OLEHWUBATb
COOTBETCTBME  PE3yNbTaTOB  LENAM, OLUEHMBATb  PUCKM
NOCNEACTBUMA OEATENbHOCTH;

- Pa3BMUBATb KPEATUBHOE MbILIEHUE NPU PELIEHUN HU3HEHHbIX
npo6nem

0) 6a3oBble UCCNef0BaTENIbCKNE el CTBUS:

- BN1afieTb HaBblKaMU y4eBHO-UCCNeA0BATENbCKOM U NPOEKTHOM
AEeATeNbHOCTM, HaBbIKAMU Pa3pelleHns Npodaem;

- BNAfETb CUCTEMON XUMUYECKUX 3HAHMIA, KOTOpas BKJOYaeT:
OCHOBOMONArawwme NOHATUA (XUMUYECKUI  3INEMEHT, aToM,
3N1eKTPOHHAs 060/104Ka aTOMa, S-, P-, 0-3NeKTpOHHblIE opbuTanu
aTOMOB, WOH, MONEKyNa, BaNeHTHOCTb, 3EKTPOOTPULATENBHOCTD,
CTeneHb OKUCIEHUA, XMMUYECKAsA CBA3b, MOJb, MONAPHAA Macca,
MONIAPHbIA 06bEM, YrIepoAHbIN CKeneT, hyHKUMOHANbHAA Tpynna,
paauKan, u3oMepus, U30Mepbl, TOMONIOTMYECKUI PAL, TOMONOTH,
VreBOAOPOAbl, KWUCNOPOA- UM a30TCOAEepXalme COeAuHEHUS,
OMONOrMYECKM AKTUBHbIE BelecTBa (YrAeBOAbl, Xupbl, 6enku),
MOHOMep, MONUMEp, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/IAPHbIE
COEAMHEHUS, KPUCTANAUYeCKana pelleTka, TUMbl XUMUYECKUX
peakuuit (OKMCANTENbHO-BOCCTAHOBUTENbHBIE,  3K30- "
3H[OTEPMUYECKME, PpeaKkuum UMOHHOro oOMeHa), pacTBop,
NEKTPONIUTBI, HEINEKTPOIUTLI, 3NEKTPOAUTUYECKAA Anccoumnaums,
OKMCNUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMWUYECKOW peakuuu,
XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHbI (TEOPUA XUMUYECKOTO
CTpoeHua opraHudeckux Bewects A.M. bytneposa, Teopus
INEKTPOAUTUHECKOW Amuccoumaumnmu, nepuoanyeckuin 3axkon [.W.
MeHpeneeBa, 3aKOH COXPAHEHUA MACCbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMIA  A3bIK XUMUK, (HAKTONOTUYECKME CBEAEHUA O
CBOWCTBAX, COCTaBE, MOJyYyeHUUM U 6e30MacHOM UCMOb30BAHUM
BAXKHEWLIMX HEOPraHUYECKUX U OPraHUYECKMUX BELECTB B ObITY U
NPaKTUYECKOW AeATENbHOCTU YeN0BeKa;

- yMeTb BbIABAATb XapaKTepHble NPWU3HAKW U B3aMMOCBA3b
M3YYEHHBIX NOHATUIA, NPUMEHATb COOTBETCTBYIOIME NOHATUSA NpU
ONUCaHUN CTPOEHUA U CBOWCTB HEOPraHWMYECKUX U OPraHNyeCcKux
BELEeCTB U UX NPEBPALUEHUIA; BbIABAATL B3aMMOCBA3b XUMUYECKNX
3HAHWMA  C  NOHATUAMM W NPeACTaBNEHUAMW  APYIrKX

' YKasblBatoTcs IMUHOCTHBIE M MeTanpeaMeTHble pesynbTatel s ®rOC COO (B nocnepHelt pesakumu ot 12.08.2022) B oTrnaronibHoit hopMe, hopMupyemsie 06ieobpasosaTensHoi

ANCLMNINHON

? IncumnanHapHble (MpeaMeTHble) pesybTaTbl YKasblBalOTCA B COOTBETCTBMM C METOAMKOM NpenofaBaHna AUCLMNIUHbI




- BbISABNATb NPUYMHHO-CNEACTBEHHbIE CBA3M M aKTYaNM3MpPOBaTh
3a/1auy, BbIABMTaTb TUNOTE3Y €€ PELEHUS, HAXOAUTb aPryMeHTbI
AN A0Ka3aTeNbCTBA CBOMX YTBEPKAEHWIA, 334aBaTb NapameTpbl
W KPUTEPUU peLleHus;

- aHaNM3MpOoBaTb MNOJIYYEHHblE B XOAE PpELEeHUs 3ajayuu
pe3ynbTaThl, KPUTUYECKU OLEHMBATb WX [JOCTOBEPHOCTb,
NPOrHO3UPOBATb U3MEHEHUE B HOBBIX YCOBUSX;

- YMEeTb NEPEHOCUTb 3HAHUS B NO3HABATENbHYIO M NPAKTUYECKYIO
061aCTH KU3HeJeATeNbHOCTH;

- YMeTb MWHTErpupoBaTb 3HAHWUSA W3 PA3HbIX NpeAMEeTHbIX
obnacrei;

- BbIJBUraTb HOBblE MU, MPeaaraTb OPUrMHANbHbIE NOAXOAI
W peleHus;

- CNOCOOHOCTb UX MCMONb30BAHMSA B NO3HABATENbHON U
COLMaNbHOM NpaKTUKe

eCTeCTBEHHOHAY4YHbIX MPEAMETOB;
- YMEeTb MCNOAb30BAaTh HAMMEHOBAHUA XUMUYECKUX COeAUHEHMW
MeX/YHapOAHOro COK3a TEOPETUYECKOW U NPUKNAAHON XUMUKN U
TPUBMANbHbIE HA3BAHUA BAXHENWUX BeLWECTB (3TUNEH, ALETUNEH,
ravuepvH, QeHon, ¢dopmanbaerng, YKCyCcHas KUCNOTa, TAWLMH,
VrapHbliA ras, yraekucnbld ras, aMMUaK, raWeHas W3BeCTb,
HeralweHas W3BeCTb, MUTbEBAA COfA M [pyrux), COCTaBAATb
(hopmynbl HEOPraHMYEeCKUX U OPraHMYeCcKUX BeLecTB, ypaBHeHMA
XUMUYECKUX peaKunii, 0OBACHATD WX CMbICA; NOATBEPXAATH
XapaKTepHble XMMUYeCKUe CBOMCTBA BeLLeCTB COOTBETCTBYIOLMMU
3KCNEePUMEHTAMMU U 3aNUCAMU YPABHEHUIN XUMUUYECKUX PeaKL1i;

- yMeTb  YCTaHaBAMBATL  MPUHALJIEKHOCTb  M3YYEHHbIX
HEOPraHWYeCKUX W OPraHUYeCKUX BeWeCTB K OnpefeNeHHbIM
Knaccam U rpynnam CoefuMHeHWM, xapakTepu3oBaTb UX COCTaB U
Ba)KHellwune CBOMCTBA; ONpefensATb BUAbl XMMWUYECKUX CBA3EW
(KOBaNeHTHas, WOHHAsA, METANIMYecKas, BOAOPOAHAsA), TuUMb
KPUCTANAUYECKMX  pELleTOK  BeWeCTB;  KnaccuuumpoBathb
XUMUYECKME peakumm;

- C(popMUpOBATH NPELCTABAEHUA: O MATEPUANBHOM EAUHCTBE MUPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTMU ABJIEHUIA NPUPOAbI; O MeCTe U
3HAYEHUU XUMUU B CUCTEME eCTECTBEHHbIX HAyK U ee poiu B
obecneyeHMU YCTOWYMBOTO PA3BUTMA YEOBEYECTBA: B pelleHnn
npobfnem  3KONOTMYECKOW,  IHEPreTMYyecKoin W NULLEBOI
6€30MacHOCTY, B Pa3BUTUM  MEAMLMHbI, CO3AAHUM  HOBbIX
MaTepuanoB, HOBbIX MCTOYHMKOB 3Hepruu, B obecneyeHuu
PAaUMOHANBLHOTO  MPUPOAONONL30BAHUA, B (POPMUPOBAHUM
MUPOBO33pEHUA U 06LWeEi KynbTypbl YENOBEKa, a TaKxke
3KONOrMYeCKn 060CHOBAHHOTO OTHOLIEHMSA K CBOEMY 3[0POBbIO U
NPUPOAHON cpepe;

- BNlAfeTb CUCTEMOWM XUMMWYECKUX 3HAHWIA, KOTOPAsA BKJIOYAeT:
0CHOBOMOAArawLue NOHATUA (LONOAHUTENBHO K CUCTEME NOHATWI
6a30BOr0 yYpOBHA) - M30TOMbl, OCHOBHOE U BO3DYKAEHHOE
COCTOSHME  aTOMa, rubpuauzauMs  aToMHbIX  opbuTane,

xummnyeckas cesazb ("F " u "", kpaTHble CBsA3W), MonspHas
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KOHLeHTpauusa, CTpyKTypHas Gopmyna, msomepus (CTPyKTypHas,
reomerpuyeckas  (LUMC-TpAHC-U30MEpUA), TUMbl  XUMUYECKMUX
peakuunii (romo- u reteporeHHble, obpaTumble U HeobpaTUMble),
pacTBopbl (MCTUHHbBIE, MCNEPCHBIE CUCTEMbI), KPUCTANNOTUAPATHI,
CTeNeHb  AUCCOLMALMM, 3SNEKTPONU3, KPEKUHT, PUDOPMUHT);
TEOPUM M 3aKOHbI, 3aKOHOMEPHOCTH, MUPOBO33PEHYECKNE 3HAHWUS,
nexawue B OCHOBE MOHWUMAHWUA NPUYUHHOCTM M CUCTEMHOCTH
XUMWUYECKUX ABNEHWIA, COBPEMEHHbIE NPEACTABNEHUA O CTPOEHUH
BEWECTBA HA QaTOMHOM, MOJEKYAAPHOM W HAAMONEKYNAPHOM
YPOBHAX; MPeACTaBNEHUA O MEXaHW3MaX XUMUYECKUX peakLuii,
TEPMOAMHAMMYECKMX U KUHETMYECKMX 33aKOHOMEPHOCTAX WX
NPOTEKAHMSA, 0 XMMUYECKOM PABHOBECUM, JUCNEPCHBIX CUCTEMAX,
(hakToNoOrMyeckue CBeAEHUA 0 CBOWCTBAX, COCTABE, MOAYYEHUU U
6e30MacHOM WCNOMb30BAHUM BAXHENWNX HEOPraHUYeCKUX |
OpraHWU4YecKUx BeLeCTB B ObITY W NPAKTUYECKOW AEATENbHOCTM
yenoBeka;  O6OWMX  HAYYHbIX  MPUHLMNAX  XMMWUYECKOTOo
Npou3BOACTBA (HA NpUMMEpe NpOM3BOACTBA CEPHOM KUCNOTbI,
amMMuaKa, MeTaHona, nepepaboTku HehTw);

- yMeTb NpOBOAMTb pacyeTbl N0 XUMUYECKUM opmynam u
YPAaBHEHMUAM  XUMUYECKMX  PeaKuMih € UCNONb30BAHMEM
Gusnyeckux BenuyuH (maccel, o6bemMa rasoB, KOJAWYECTBa
BELWLECTBA), XaPAKTEPMU3YIOWMX BEIWECTBA C KONMYECTBEHHO
CTOPOHbI: PACYETbl MO HAXOXKAEHUID XUMUYECKOW (HOpMynbI
BelecTBa; pacyetl Maccel (06bema, KOMMYeCTBA BeL,eCTBA)
NPOAYKTA PeaKLMK, eCAU OQHO U3 UCXOAHbIX BELLECTB JAHO B BUAE
pacTBoOpa C oOnNpefeNeHHOW MaACCOBOW fA0nen pacTBOPEHHOro
BElWECTBA MAM [AHO B U30ObITKE (MMEET npuMmecu); pacyeTbl
MAaccoBOW uAM O0OBLEMHOI [OAM BbIXOAA NPOAYKTA Peakuuu;
pacdetbl TennoBoro 3ddekTa peakuni, 06bEMHbIX OTHOLWEHWI
rasos;

- yYMEeTb BbIABAATb XapAKTEPHble MNPU3HAKM U B3aUMOCBA3b
W3YYEHHbIX MOHATUIA, NPUMEHATL COOTBETCTBYIOLWME MOHATUA NPU
ONWUCAHUKU CTPOEHUSA WU CBOWCTB HEOPraHUYECKMX U OPraHUYeCKux
BELLECTB M UX MPEBPALLEHWNIA; BbISABAATD B3aUMOCBA3b XUMUYECKUX
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3HAHWIN C NOHATUAMMU U NPELCTABAEHUAMMW APYIUX NPEeAMETOB AnA
6onee O0CO3HAHHOTO MOHMMAHUA U OOBACHEHMA  CYLHOCTU
MAaTEpPUaNbHOr0 eAMHCTBA MWPA; WCNONb30BATb CUCTEMHble
XUMWUYECKME 3HAHMA [Ans 0OBACHEHWS W MPOTHO3UPOBAHUA
ABNIEHUI, UMEIOLLUX eCTECTBEHHOHAYYHYIO MPUPOAY;

- YyMeTb MCNOMb30BATb HAMMEHOBAHUA XUMMUYECKUX COEAMHEHMWI
MeX/YHapOAHOro COK3a TEOPETUYECKOW U NPUKNAAHON XUMUKN U
TPMBMANbHbIE HA3BAHUA BELECTB, OTHOCAWMXCA K WU3YYEHHbIM
KNnaccam OpraHuyeckKMx U  HEeOpraHUYecKux  COeAUHEeHUN;
MCNONb30BATh XMMUYECKYID CUMBONIKY 1A COCTaBAEHUA (hopMyn
HEOPraHWYECKUX  BELLECTB, MOJNEKYAAPHbIX U CTPYKTYPHbIX
(pa3BepHyTbIX,  COKPALEHHbIX 7 CKeNeTHbIX) tdopmyn
OpPraHUYeCcKMx BELECTB; COCTABAATH YPABHEHUA XUMUYECKUX
peakuMh M pACKPbIBATbL  UX  CYWHOCTb:  OKUCAUTENIbHO-
BOCCTAHOBUTE/IbHbIX ~ peaKkuuMin  noCpeacTBOM  COCTABAEHMA
3/IeKTPOHHOr0 6anaHca 3TUx peakuui; peakunit MOHHOro obmeHa
MyTeM COCTABAEHMA MX MOJHbIX U COKPALEHHbIX WOHHbIX
VPaBHEHMWA; peakumn rmaponunsa, peakumn
KoMnnekcoobpasoBaHus (Ha npumepe TrUAPOKCOKOMMNEKCOB
LUMHKA U aNiOMWHUA); NOATBEPXKAATb XAaPAKTEPHBIE XMUMMUYECKUE
CBOWCTBA BELLECTB COOTBETCTBYIOWMMU  IKCNEPUMEHTAMU U
3aNUCAMU YPaBHEHUI XUMUYECKUX PeakLUil;

- YMETb KNnaccuuuupoBaTb HEOPraHUYECKUe U OPraHuyeckue
BEWeCTBA U XMMUYECKWEe peakuuW, CamoCTOATeNbHO BbIOUPATDL
OCHOBAHUA U  KPUTEPUWM ANA  KNACCUPUKALUMU  U3YyYAEMBIX
XUMUYECKUX OOBEKTOB; XapaKTEpPU30BaTb COCTAB M BaHeiwue
CBOWCTBA BELLECTB, NPUHAZNEKALWMX K ONpeaeNeHHbIM KNaccaMm U
rpynnam coeauHeHuii (NpocTble BEWECTBA, OKCUABI, TUAPOKCUAbI,
CONW; YrAeBOAOpOAbl, NpoCTble 3upsbl, CNMpTbl, (EHONb,
anbaerunabl, KeToHbl, KapbOHOBbIE KWUCAOTbI, CNOXHbIE 3UpHI,
YKMPbI, YrIeBOAbl, AMWHbI, AMUHOKWUCNOTbI, GenKW); NpUMEHSATH
3HAHMA O COCTABE U CBOMCTBAX BELECTB ANA IKCNEPUMEHTANbHOM
NPOBEPKM rMNOTe3 OTHOCUTE/IbHO 3aKOHOMEPHOCTEN NPOTEeKaHUsA
XUMWUYECKUX PEeaKUMii ¥ NPOrHO3MPOBAHUA BO3MOXHOCTEN UX
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OCYLEeCTBAEHUS;

- yMEeTb MOATBEPXAATb HA KOHKPETHbIX MpUMepax Xapakrep
3aBUCMMOCTM  PEAKUMOHHON  CNOCOOHOCTM  OpraHUYeCcKmX
COeAMHEHUI OT KPaTHOCTM U TUNA KoBaneHTHoi cea3u ("0 "un ""),
B3aMMHOTO BJIMAAHWUA ATOMOB M FPYNN aTOMOB B MOJIEKYNAX; A TAKKE
OT 0cobeHHOCTEM  peanu3auuuM  PasfUYHbIX  MEXaHW3MOB
NPOTEKAHMA peaKLuid;

- YMeTb XapaKTepu30BaTb 3NEKTPOHHOE CTPOeHue atoMoB (B
OCHOBHOM W BO30V)XAEHHOM COCTOSIHUM) U MOHOB XUMUYECKUX
anemeHtoB 1 - 4 nepuopos [lepuoanyeckon cucrembl [.U.
MeHpeneeBa M UX BANEHTHbIE BO3MOXHOCTM, UCMONb3YA NOHATUA
"s", "p", "d-aneKTpoHHble" OpOUTANM, IHEPreTMYeckue YPOBHU;
06bACHATD 3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB XUMUYECKUX
3NEMEHTOB W 06pa3yemblx UMW COEJMHEHWI no nepuogam M
rpynnam;

0K 02. Ucnonb3oBatb
COBpEMEeHHble
CpPencTBa NoMCKa,
aHanm3au
WHTepnpeTayum
nHbopmauum u
MHPOPMALMOHHbIE
TEXHONOTUM Ans
BbIMOJIHEHMA 33434
npoheCcCMoHanbHoM
AEeATENbHOCTH

B 06nacTu LeHHOCTU Hay4YHOTO NO3HAHUSA:

- C(OPMUPOBAHHOCTb MUPOBO33PEHMUA, COOTBETCTBYIOLLETO
COBPEMEHHOMY VYPOBHIO Pa3BUTUA HAyKW U 06LECTBEHHOI
NPAKTUKKU, OCHOBAHHOTO HA AUanore KyabTyp, CNOCOOCTBYIOWErO
0CO3HAHUIO CBOEr0 MECTa B NOJUKYNLTYPHOM MUPE;

- COBEPLEHCTBOBAHUE A3bIKOBOW M YMTATENILCKON KYNbTYPbl KaK
CPeACTBA B3aMMOAEWUCTBUA MEX Y NI0ABMU U NO3HAHUA MUPA;

- 0CO3HaHWE UEHHOCTM HAy4YHOW [eATeNbHOCTW, FOTOBHOCTb
OCYLLECTBAATL NPOEKTHYIO U UCCNEef0BATENbCKYIO AeATeNbHOCTb
WHAMBUAOYANLHO W B rpynne;

OBnapieHne yHMBEpCaNbHLIMM y4eOHBLIMM MO3HABATEJIbHbIMU
JeACTBUAMM:

B) paboTta c uHpopmauumeii:

- B/IAfleTb HABbIKAMU MOAYYEHMA MH(POPMALMUM U3 UCTOYHUKOB
Pa3HbIX TUMOB, CAMOCTOATE/IBHO OCYLECTBAATL NOUCK, aHANU3,
CUCTEMATU3ALMUID U UHTEPNPETALUI0 MH(POPMALMM PA3NUUHBIX
BUAO0B M (HOPM NpefCTaBAEHUS;

- YMETb NAAHMPOBATb M BbIMOJHATL XUMUYECKUIA 3KCMEPUMEHT
(npeBpalleHns  OpraHWYeCcKUX BelWeCTB NPU  HAarpeBaHWM,
NONyYeHe 3TUNEHA U U3yYeHUe ero CBOWCTB, KAYECTBEHHblE
peakuun Ha anbaeruabl, Kpaxmasn, yKCyCHYK KUCNOTY; fieHaTypaLms
6enKoB Npu HarpeBaHWM, LBETHbIE peaKuun GeNKOB; NPOBOAUTHL
peakuum MOHHOTO 0BMeHa, onpenensTb Cpedy BOAHbIX PACTBOPOB,
KauecTBEHHble peakuuum Ha cynbhat-, KapboHaT- u Xnopua-
aHMOHbI, HA KATUOH AMMOHMUS; PeLlaTh IKCNEPUMEHTANIbHbIE 334K
no Ttemam "Metannel" u "Hemertannbl") B COOTBETCTBUU C
npaBuNamMn TexHUKKM 6e30NacHOCTH Npy 06PaLLEHNU C BeLeCTBaMK
n nabopaTopHbiM 060pyAOBaHMEM; NPEACTaBAATb pPe3yNbTaThl
XMMUYECKOr0 3KCNepuMeHTa B (OpME 3anucu  YpaBHEHUH
COOTBETCTBYIOLUMX PEAKLMA U POPMYAMPOBATDL BbIBOSbI HA OCHOBE
3TUX pPe3y/bTaToB;

- YMETb aHANN3UPOBATb XUMUYECKYID MHDOPMALMIO, NONYYAEMYIO
W3 pasHbIX UCTOYHWKOB (CPefCTB MACCOBOM WH(OpPMALWU, CETb
WHTepHeT u apyrue);

- BJIAAETb OCHOBHbIMU METOLAMM HAYYHOrO NMO3HAHMSA BELECTB U
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- €0343aBaTb TEKCTbl B Pa3uMyHbIX (QopMatax C y4eToMm
Ha3HaYeHWs WH(OpMauuM W UEeNeBoi ayauTopuM, BbIGUpPas
onNTUManbHyto GOpMy NpeacTaBNeHNs U BU3yanu3aLuum;

- OLEHMBATb JOCTOBEPHOCTb, NEITUTUMHOCTL UH(OpMALUK, ee
COOTBETCTBME NPABOBbIM U MOPANIbHO-3TUYECKUM HOPMAM;

- “Cnonb30BaTh cpeacTea MH(OPMALMOHHBIX "
KOMMYHUKALMOHHbBIX TEXHONOTWUIA B pELIEHUU KOTHUTUBHbIX,
KOMMYHUKATUBHbIX U OPraHM3aLMOHHbIX 334a4 C cobnoieHnem
Tpe6oBaHWIi 3PrOHOMUKM, TEXHUKM 6GE30MaCHOCTW, TUTMEHBI,
pecypcocbepexeHus, NpaBOBbIX W 3TUYECKUX HOPM, HOPM
MH(OPMALMOHHON 6e30MaCHOCTH;

- BNAfl€Tb HaBbIKaMM PAaCNO3HABAHMSA U 3aWKUTHI UHOPMALUK,
MH(OPMALMOHHON 6e30MaCHOCTM IMYHOCTH,

XUMUYECKUX fBNEeHMI (HabngeHne, U3MEPEHUE, IKCMEPUMEHT,
MOAENUPOBAHUE);

- yMeTb NpOBOAWUTL paCYeTbl MO XUMUYECKUM opmynam u
YPAaBHEHUAM  XMMUYECKUX  peakuuit  C  MCNOb30BAHUEM
bu3nyeckux  BEWMYMH,  XapaKTepusylwWwux  Belwectea ¢
KOJIMYEeCTBEHHOI CTOPOHbI: MacChl, 06beMa (HOpManbHbIE YCI0BUA)
rasoB, KO/JMYeCTBA  BELWECTBA; MCNOAb30BATb  CUCTEMHbIE
XUMUYECKWEe 3HAHUA ANA NPUHATUA pelWeHUd B KOHKPETHbIX
MU3HEHHBIX  CUTyaUMAX, CBA3AHHbLIX C BEIWECTBAMM U KX
NnpUMEHeHUeM;

- YMETb CaMOCTOATENbHO MIAHMPOBATHL U MPOBOAUTL XUMUYECKUN
3KCNepuMeHT (NoayYeHne U U3yyeHne CBOMCTB HEOPraHUYECKUX 1
OpPraHUYeCcKMx BELLECTB, KAYECTBEHHbIE PEAKLMU YreBoLOpOLOB
Pa3/IMYHBIX KNACCOB U  KUCIOPOACOAEPKALWMX OPraHUyecKux
BELLECTB, PELUeHUE IKCMEPUMEHTANIbHBIX 334a4 N0 PACMO3HABAHMIO
HEOpraHWYeCKUX U OPraHMYeCKUX BeWECTB) C cobnaeHUEM
npaBun 6e3onacHoro obpalieHns ¢ BewecTBamm U 1abopaTopHbIM
obopypoBaHueM,  (GopMmynaMpoBaThb uenu nccnefoBaHus,
NpefoCTaBAATL B PA3NUUHON (DOPME pe3ynbTaTbl 3KCMEPUMEHTA,
aHaNM3UpOBaTh U OLEHMBATH UX [OCTOBEPHOCTD;

- YMETb OCYLECTBAATL LUENEHANPABAEHHBIN MOUCK XUMUYECKOW
MHGbOPMAUMM B PA3NIUYHbIX MCTOYHMKAX (HAay4yHAs M yyeOHO-
HayyHas nuTepatypa, CPeACTBa MACCOBOW WMHGMOPMauuu, CeTb
WHTepHET U Apyrue), KpUTUYECKM aHANU3MPOBATb XMUMMUYECKYIO
uHdopMaumio, nepepabathiBaTb e€e W WUCMNONb30BaTb B
COOTBETCTBUM C NOCTABJIEHHOMN yuebOHOI 3aaaueit;

- BNAJEeTb CUCTEMOW 3HAHUM O METOAAX HAYUYHOrO MO3HAHMA
ABNEHUWA NPUPOAbI, UCNONb3YEMbIX B €CTECTBEHHbIX HAYKAX W
YMEHUAMU MNPUMEHATb 3TWM 3HAHUA NPU  IKCNEPUMEHTANILHOM
MCCNeA0BAHUM BEWECTB U AN 00bACHEHUS XUMUYECKUX ABNEHUH,
UMEWMX MEeCT0O B NPUPOAE MNPAKTUYECKON [eATeNnbHOCTM
4eJI0BEKA M B NOBCEAHEBHOWN XU3HU;

OK 04. 3 dekTusHo
B3aMMOOEMNCTBOBATb U

- TOTOBHOCTb K
camoonpeneneHuio;

CaMOpa3BUTUIO, CaMOCTOATENBHOCTH U

- YMeTb NJIAHUPOBATb U BbIMOJHATL XUMUUYECKUIA 3IKCMEPUMEHT
(npeBpalleHns  OpraHWMYecKUX BelWeCTB NPU  HAarpeBaHWuM,
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paboTaTb B
KONNEeKTUBE M
KOMaHge

-0BJIafieHMe HaBbIKAMM y4ebHO-UCCNen0BaTeNbCKOM, MPOEKTHOI
U COLMANBHON AEATENbHOCTH;
OBnageHune YHUBEPCANIbHBIMU
JeACTBUAMM:

6) coBMeCTHas AeATeNbHOCTb!

- MOHMMATb U WCNONb30BAaTb MNPEUMYLLECTBA KOMAHAHOW M
WHAWBUAYANbHOW PaboTbl;

- NPUHUMATb LleNU COBMECTHOMN AeATENbHOCTW, OPraHM30BbIBATb
M KOOPAMHMPOBATb AEWACTBUA MO €€ AOCTUKEHWUIO: COCTABAATD
niaH [OeACTBUIA, pacnpefenstb pPoM C YYE€TOM MHEHUi
YYACTHUKOB 06CYKAATb pe3y/ibTaTbl COBMECTHON PaboThI;

- KOOPAVMHUPOBATb W BbINONHATL PabOTY B YCIOBUAX PEASIBHOTO,
BUPTYANbHOTO U KOMOUHUPOBAHHOTO B3aUMOLENCTBUS;

- OCYLEeCTBAATb MO3UTMBHOE CTPAaTerMyeckoe noBedeHue B
Pa3fIMYHbIX CUTYALMAX, NPOABAATL TBOPYECTBO U BOOOPAXKEHNME,
ObITb UHULMATUBHBIM

OBnapeHne yHMBEpPCaNbHLIMU PEryiISTUBHBIMU AEACTBUAMK:
r) npuHaTHe cebs U ApYyrux nioaei:

- NPUHMMATL MOTUBbI M aPryMeHTbl APYTUX NIOAEH NpU aHanu3e
pe3ynbTaToB AEATENbHOCTH;

- NPW3HaBaTb CBOE MPaBO M NPaBO APYruX Nofei Ha oWKnoKK;

- pa3BMBaTb CMOCOBHOCTb MOHMMATL MUP C MO3ULMK APYrOro
YenoBeKa;

KOMMYHUKATUBHbIMU

noflydeHWe 3TUNEHA M M3y4eHWe ero CBOWCTB, KayecTBEHHble
peakLnu Ha anbaeruapl, Kpaxman, yKCyCHyIo KUCIOTY; fieHaTypaLms
6enKkoB Npu HarpeBaHWM, LiBETHbIE peakuun GenKoB; NpoBOAUTDH
peakunu MoHHOTro 06MeHa, onpeaensaTb Cpefy BOAHbIX PACTBOPOB,
KauecTBEHHble peakuuum Ha cynbdat-, KapboHat- u Xnopua-
aHWMOHbI, Ha KATMOH aMMOHMSA; PeLaTb 3KCNEePUMEHTabHble 33/1a4u
no Ttemam "Metannel" u "Hemetannnl") B COOTBETCTBUM C
npaBuAamMm TexHnKku 6e30nacHoCTV Npu 06paLLeHnn € BelecTBaMmm
n nabopaTopHbiM 060pyAOBaHMEM; NPEACTaBAATb pPe3yNbTaThl
XMMUYECKOTO 3KCnepumeHTa B (OpPMe 3anuUCu  YPaBHEHMWIA
COOTBETCTBYIOLMX peaKLuit u GopmynupoBaTb BbIBOAbI HA OCHOBE
3TUX pe3ynbTaToB;

-yMeTb CaMOCTOATENbHO MAAHUPOBATb M NPOBOAUTL XUMUYECKMIA
3KCNepUMEHT (MoNyYeHUe U U3y4yeHne CBONCTB HEOPraHUYeCKUX u
OPraHUYeCcKMX BELLECTB, KAYECTBEHHbIE peaKkuuu yrneBoAopoaos
Pa3MYHbIX KNACCOB M  KUCNOPOACOAEPXAWMX OPraHnyeckux
BELECTB, pelleHNe IKCNEePUMEHTANbHbIX 33[ia4 N0 PAaCNO3HaBaHMIO
HEOPraHUYeCKUX W OpraHUYeckux BelecTB) C cobaaeHnem
npaeun 6e€30nacHoro 06palLeHMs ¢ BELWECTBAMM U NabOPATOPHbIM
obopypoBaHueMm,  QopMmynuMpoBaTb  LUeNM  UCCNeAOBaHUS,
NpefoCTaBAATb B PAa3NNYHON (HOpME pe3ynbTaThl IKCNEPUMEHT],
aHanW3nNpoBaTh U OLEHMBATb UX AOCTOBEPHOCTb;

0K 07. CopencrBoBatb
COXPAHEHUIO
OKpyXaroLuein cpeasl,
pecypcocbepexeHuio,
NPUMEHATb 3HAHUA 06
W3MEHEHWUMW KNUMaTa,
NPUHLUMbI
6epexnuBoro
NpOV3BOACTBA,

3¢ PeKTUBHO
AeiCTBOBATH B

B 06nacTu 3K0N10rMYECKOro BOCNMTaHUA:

- C(POPMMPOBAHHOCTb 3KONOTMYECKOWM KynbTypbl, NOHUMAHME
BAUAHUA COLMANLHO-3KOHOMUYECKUX NPOLLECCOB HA COCTOAHME
NPUPOAHON U COUMANbHOW Cpepbl, OCO3HAHWE [N106aNbHOIO
XapaKTepa 3K0N0oruyeckux npobnem;

- NJIAHUPOBAHME U OCYLIECTBNEHME AENCTBUN B OKPYXaloLLEeN
CpeAe Ha OCHOBE 3HAaHWA Lueneil yCTOMYMBOrO pPa3BUTMA
4en0BeYeCTBa;
aKTUBHOE  HenpuATtue
OKpyXatouien cpepe;

LENCTBUIA,  NPUHOCAWMX  Bpeq

- chopmMMPOBATb NPEACTABAEHUA: O XUMUYECKOW COCTABAAIOLIEN
eCTeCTBEHHOHAYYHOW KAPTUHLI MUPA, POAU XUMUKU B MO3HAHWM
ABNEHUNA NpPUPOAb, B (POPMUPOBAHMU MbIWAEHUA U KYAbTYpbI
NIMYHOCTH, ee PYHKLMOHANBHOM FPaMOTHOCTM, HEOOXOLMMOW Ans
peleHuUs NPaKTUYECKUX 3afay M IKOJOrMYecKu 060CHOBAHHOTO
OTHOLEeHWA K CBOeMy 3[,0POBbI0 U NPUPOLHON Ccpefe;

- yMeTb cobniofaTh NpaBuAa 3KONOTMYECKU LenecoobpasHoro
noBefeHWA B ObITY U TPYAOBOMN AEATENbHOCTU B LieNIAX COXPAHEHNS
CBOEro 30pOBbA W OKPYXAKOLWeEN NPUPOAHONA Cpefbl; Y4YuTbIBaTb
ONACHOCTb BO3AENCTBUA HA KMBbIE OpPraHU3Mbl ONpPefeneHHbIX
BEWeCTB, NOHMMAA CMbICA NOKAa3aTens npeaenbHo AonyCcTUMOW
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4pe3Bbl4aNHbIX
cUTYaumsax

- YMeHMe NMPOrHO3MpOBaTb HEe6MAroNpUATHLIE 3KONOTUYECKUE
nocneacTBuA npeanpuHUMaeMblx 4eMCTBUI, NPEAOTBPALLATD UX;
- pacwupeHue  ONbITa  AEATENbHOCTM  3KOJIOTMYECKOM
HanNpaBiIEHHOCTH;

- OBAJieH1e HaBbIKaMmu y4ebHO-UCCNe0BaTeIbCKOM, MPOEKTHOM U
COLMANLHON AeATeNbHOCTH;

KOHLEeHTpaumuu;
- YMETb NMPOrHO3MPOBATH, AHANN3UPOBATL U OLEHMBATL C NO3MLUNA
3KONOTMYecKo  6e30MacHOCTM  MocNeacTsus  ObITOBOM M
NPOU3BOACTBEHHON [OEATENIbHOCTM  YeN0BeKa, CBA3AHHOW C
nepepaboTKOl BELLeCTB; MCNOAb30BATb NOJIyYeHHblE 3HAHUA OIS
NPUHATUA TPAMOTHBIX peleHnin npobiem B CUTyaUUsX, CBA3AHHbIX
C XUMUEN;

- yMEeTb 0CO3HaBaTb ONACHOCTb BO3JAENCTBUA HA JKMBbIE OPraHU3Mbl
onpefeneHHbIX BeLeCTB, NOHUMAA CMbIC/ MOKA3aTeNsa npeaenbHomn
AONYCTUMOIN KOHUEHTPAUMM, N NOACHATb HA NpPUMEpPAx cnocobbl
YMEHbLWEHMA M MPEAOTBPALLEHUA MX BPEJHOr0 BO3AENCTBUA HA
OpraHu3m YyenoBeka.

...

* K ykasbiBatoTcs B cooTBeTcTBIMM ¢ OTOC CMO peanusyemoin npodeccuu / cnelpansHoCTH

13




2. CTPYKTYPA U COJIEPYXAHWE OBGLLEOBPA30BATE/ILHOM AUCLUNIMHBI «<XUMUS»

2.1. 06bvem aucumunaunHbl U BUALI y4ebHO paboTh

Bup yue6Ho# pabortol

06bem B yacax

06bem o6pa3oBaTenbHONM NPOrpaMMbl AUCLUIINHDI 144
BT.Y.

OcHOBHOE copepKaHue 102
BT.Y.:

TeopeTUyecKoe obyyeHue 42
NPaKTUYECKUE 3aHATUA 42
B T.4. KOHTPOJIbHblE PabOThI 10
nabopaTopHble 3aHATUA 18
NpodeccrmoHanbHO-0pMEHTUPOBAHHOE CoAepXaHue (coaepKaHue 42
MPUKNAAZHOTO MOAYNSA)

BT.u.:

TeopeTuyeckoe obyyeHune 8
npakTUYeCcKue 3aHATuA 22
nabopaTopHble 3aHATUA 12

MpomexyToyHasa atTectaumsa (3K3aMeH)
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2.2. TeMaTUyeCKUii NNaH u cofepxaHue AUCLUNIUHDI

HaumeHoBanue | Copepxanue yue6Horo matepuana (0OCHOBHOE U NpodecCUOHANbHO-0PUEHTUPOBAHHOE), nabopaTtopHble u | 06bem | Dopmupyembie
pasfenos u Tem NpakTUYeCcKue 3aHATUSA, NPUKNAAHON MOayNb yacos KOMNETeHLUU
1 2 3 4
OcHoBHOe copepxaHue 102
Paspen 1. OcHoBbI CTpOEHMs BelecTBa 8
Tema 1.1. OcHoBHOEe copepxaHue 6 0K 01
Crpoenne atomos | TeopeTnyeckoe obyyeHue 4
XMMUHYECKUX CoBpeMeHHas MoJe/b CTPOEHUA aToMa. JNEKTPOHHAsA KOH(Urypauus atoma. KnaccubukaLma xmmmuueckux
HEMEHTOB U 3N1EMEHTOB (S-, P-, d-3nemMeHTbl). BaneHTHbIe 31eKTPOHbI. BaneHTHOCTb. INeKTPOHHAS NPUPOAA XMMUYECKOil
nggimn CBA3M. INEeKTPOOTPULATENbHOCTb. KOBaNeHTHas cBA3b, €e Pa3HOBUAHOCTM U MEXaHWU3Mbl 0Opa30BaHMS 4
CBA3M (06MeHHbI M LOHOPHO-aKLEeNTOpHbI). MoHHas cBA3b. MeTannuyeckas cBa3b. BofopoaHas cBs3b.
MexmoneKynspHble B3aUMOAEHCTBUA.
N30TONbI, 0CHOBHOE M BO3OYXAEHHOE COCTOSIHME aTOMa, TMOPUAN3ALMA aTOMHbIX 0pbUTaneil.
lpakTuyeckue 3aHATUSA 2
PeleHne NpaKTMYECKMX 3alaHUIA HA COCTAB/IEHME 3NEKTPOHHO-Tpauyeckux popmyn sanemeHTos 1-4
nepuoaos.
PeweHune 3aaaHuii HA UCNONIb30BAHME XUMUYECKOW CUMBOJIMKM U HA3BAHWI CORAMHEHUI NO HOMEHKNAType 9
MEXAYHAPOAHOTO COK3a TEOPETUYECKON U NPUKNAAHON XUMUU U TPUBUANBHBIX HA3BAHMWI ANA COCTABNEHUA
XMMUYECKMX (OPMYN IBYXAaTOMHbIX COeiMHEH M (OKCMAO0B, Cynbhna0B, TMAPULOB U T.M.) U APYruX
HEOPraHUYECKUX COEANHEHUI OTAENbHbIX KNACCOB.
Tema 1.2. OcHoBHOe copepKaHue 2 0K 01
lepuoanyeckuit | Teopetruueckoe obyyenmne 0K 02
3aKOH M TABMUA  "Mnayryyeckue 3aHATUA 2
I.U. MeHpeneera =
Mepuoanueckas cucTema xummdeckux anemeHTos [l.M. Menpeneesa. ®usndeckuii cmoicn Nepuoanyeckoro
3akoHa [l.l. MenpeneeBa. 3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XMMUYECKUX I/IEMEHTOB, 06pa3yeMbIx UMK
NPOCTbIX M CIOXKHbIX BELWECTB B COOTBETCTBUM C NMOJIOKEHUEM XUMUYECKOTO 31eMeHTa B [lepuoaunyeckon
cucteme. MUpoBo33peHYecKoe U HayvyHoe 3HaveHune lepuoaunyeckoro 3akoHa [.U. Menpeneesa. [porHo3ssl 2

.. MeHpeneeBa. OTKpPbITUE HOBBIX XMUMUYECKUX INEMEHTOB.
PelweHune npakTMKO-0pPMEHTUPOBAHHbIX TEOPETUYECKUX 33AaHUN HA XapaKTEPU3ALMIO XUMUYECKUX INEMEHTOB
«MeTannnyeckune / HeMeTaNAMYECKME CBOWNCTBA, NEKTPOOTPULATENbHOCTb U CPOACTBO K INEKTPOHY
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XUMUYECKUX INEMEHTOB B COOTBETCTBME C UX 3IEKTPOHHbBIM CTPOEHUEM U MOSTOKEHMEM B NEPUOANYECKON
cucteme xumuyeckux anemertos [1.1. Menpeneesa».

Pa3spen 2. Xumuueckue peakuuu 12
Tema 2.1. Tunsl OcHoBHOE copepkaHue 6 0K 01
XUMUYHECKNX TeopeTuyeckoe obyueHue 2
peakumu Knaccndukaumsa v TURbl XMMUYECKMX PeaKLMil C Y4aCTMEM HEOPraHMYecKux Beulects. KonnuecTseHHble
OTHOWEHNSA B XUMUN. OCHOBHBIE KOIMYECTBEHHBIE 3aKOHbI B XMMUN 1 PacyeTbl N0 YPABHEHUAM XUMUYECKNX
peakLnit. Monb Kak eAMHULA KOJIMYECTBA BellecTBa. MonapHasa Macca. 3aKoHbl COXPaHeHUA MACChl U IHEPruu. )
3akoH ABoragpo. MonspHblit 06bem razos. OTHOCMTENbHAN NAOTHOCTb ra30B.
Peakumn KOMNIeKCo06pa30BaHMs C y4acTMEM HEOPTaHMYECKUX BEWECTB (Ha NPUMepe rMAPOKCOKOMMIEKCOB
LMHKA U aNIOMUHKA).
MpaKkTuyeckue 3aHATMA 4
CocTaBneHne ypaBHEHWIl peakL il COeUHEHUSA, PA3NI0KEHUS, 3aMellleHUs, 0OMeHa. YPaBHEHUS peakLuit
FOpPeHUS, MIOHHOTO 06MEHA, OKUCNEHNA-BOCCTAHOBEHMS.
PacyeT KONNYECTBEHHbIX XaPAKTEPUCTMK UCXOJHbIX BEILECTB M NPOAYKTOB PeaKumumn. PacyeT KONNYeCTBEHHbIX
XapaKTePUCTUK NPOAYKTA PEAKLMN CORIUHEHUS, ECN OFHO U3 BEWECTB aHO B U3GbITKE U/WUAN COAEPKUT )
npumecu. PacueT MaccoBoil unu 06beMHOM A0 BLIXOAA NPOAYKTA PeaKLNN COCLMHEHNA OT TeOpeTMYeCKM
BO3MOXKHOr0. Pacyet 06bemMHbIX OTHOWEHWII ra30B. PacueT macchl (0GbeM, KOMMYECTBO BEILECTBA) NPOAYKTa
peaKLuu, eCin 0JJHO U3 BEWECTB JAHO B BUAE PACTBOPA C ONpPEeNeHHOM MacCOBOM 10N1el PaCTBOPEHHOTO
BeLlecTBa.
YpaBHeHUs OKUCNEHMA-BOCCTaHOBAEHUA. (TeneHb okucneHns. OKUCNTENb U BOCCTAHOBUTENb. OKUCIUTRNBHO-
BOCCTaHOBUTENbHbIE PEAKLUKM B NPUPOJE, NPOM3BOACTBEHHBIX MPOLECCAX U XU3HEALATENbHOCTI OPraHU3MOB.
OKUCAUTENbHO-BOCCTAHOBUTENbHBIN NOTEHLMan cpeabl. COCTaBNEHNE U YPABHUBAHWE OKUCAUTENbHO- 2
BOCCTaHOBUTENbHbIX PEAKLIMIA METOOM INEKTPOHHOTO 6anaHca. TUNMYHbIE HEOPraHUYECKMEe OKUCANTENN U
BOCCTAHOBMTENN. INEKTPOAN3 PACTBOPOB U PACMIABOB CONEH.
Tema 2.2. OcHOBHOe copepKaHue 4 0K 01
IneKTpoNUTMYECKA | TeopeTHyeckoe 0byyeHHe 2
A AVCCOUMAUMAN  |Teopua anekTponuTueckoit guccoumauum. Peakummn nonHoro o6mena. CocTasneHmne peakumii MOHHOro 06MeHa
MOHHbIV 06MeH NyTeM COCTABIEHMS UX NOMHBIX U COKPALLEHHbBIX MOHHbIX YPABHEHUI, 5
Fnaponus coneii. 3HaueHne rmaponn3a B 6UONOrMYECKMX 0BMEHHBIX NpoLeccax. NpuMeHeHne ruaponnsa s
NPOMbILIAEHHOCTH.
Jla6opatopHble 3aHATUSA 2
JlabopaTtopHas paboTa «Peakuuu ruaponnsa. 2

16




WccnepoBaHue cpeabl pacTBOPOB CONEi, 06Pa30BaHHbIX CUAbHBIMM U CNAabbIMU NMPOTONUTAMMU, U UX peaKLui C
PAcTBOPaMM Weno4u u kapboHata HaTpus. CocTaBaeHUe peakLimii rMapou3a conen.

KoHtponbHas

pa6ora 1 (TpoeHue BelecTBa U XMMUYECKME peakLmm. 2
Paspen 3. CTpoeHue n cBOIACTBA HEOpPraHWYeCKNX BelecTB 24
Tema 3.1. OcHOBHOe copepKaHue 6 0K 01
Knaccudukauns, | Teoperuueckoe obyyeHue 2 0K 02
HOMEHKNATYPA U [MpepmeT HeopraHnueckoi xummun. B3auMoCBA3b HeopraHMyeckux BelecTs. Knaccubukaums HeopraHuyeckux
CTPOEHNE BewecTs. MPocTbie 1 CoXKHbIE BellecTBa. OCHOBHbIE KNACCHI CI0MKHbIX BEWECTB (OKCUabl, TMAPOKCUIDI,
HEOPTraHUYECKNX  IkncnoTel, conn). HoMeHKNaTypa U Ha3BaHWE HEOPraHMYECKUX BELWECTB UCXOAA U3 UX XUMUYECKON POpMybl
BELIECTB WAW COCTABIEHUE XMMUYECKOIN (DOPMYAbI UCXOAA U3 HA3BAHUA BELLECTBA N0 MEXAYHAPOAHOW UAW TPUBMANBHO
HOMEHKNAType. 9
MeXmoneKynapHble B3aumoneicteua. Kpucrannorngparsl. ArperatHble COCTOAHUA BELECTBA.
Kpuctannunyeckue n amopdHble BelwecTBa. TUMbl KPUCTANINYECKUX PELLETOK (aTOMHAs, MONEKYAAPHAS, NOHHaS,
MeTannmnyeckas). 3aBUCUMOCTb HM3NYECKUX CBOMNCTB BELLECTBA OT TUNA KPUCTANNMYECKOW peLweTKu. NpuunHbi
MHOroo6pa3us BelwecTs.
CoBpEMEHHbIE NPeACTABNEHMSA O CTPOEHUM TBEPMbIX, MUAKUX U ra3000pa3Hblx BelecTs. uaKkue Kpuctanbl.
lpakTuyeckue 3aHaTUs 4
PeweHwue 3aaay Ha pacyeT MaccoBOi f0M (MACChl) XMMUYECKOTO 3NeMeHTa (COeAMHEHNs) B MOoneKyne (cMmecn).
PeweHne npakTUYeCKMxX 3afaHNi No KnaccuduKaumm, HOMEHKIATYPe U XUMUYeckum Gopmynam HeopraHUYecKux
BEWECTB Pa3NMUHbIX KnaccoB (Ha3blBaTb M COCTAaBAATb (DOPMYNbl XMMUYECKUX BeELWEeCTB, ONpeaensTb
NPUHALNENKHOCTb K Knaccy). 4
NCTOYHMKM  XMMUYECKOW WHGbopMaumMu (HayyHas UM yyeOHO-HAyyHas nuTepaTypa, CPeAcTBa MAcCOBOW
nHdopmauuu, cetb WHTepHeT u apyrue). Mouck nHdopmauum no Ha3BaHMAM, UAEHTUGDUKATOPAM, CTPYKTYPHbIM
thopmynam.
Tema 3.2. ®usuko- | OCHOBHOe copepKaHue 12 0K 01
XUMUYeCKue Teoperndeckoe obyyeHue 6 0K 02
CBOICTBA »
HeOpraHMYeCKHX MeTannbl. 06wme husmnyeckue u xuMMYeCKue CBoCTBa MeTannos. Cnocobbl nosyyeHUs. 3HaYeHUe METANNOB U
HeMeTaNoB B NPUPOLE U KU3HEAEATENbHOCTM YeNI0BEKa U OpraHu3mMoB. Koppo3us MeTannos: BUAbI KOPPO3uu, 2
BElECTB Cnoco6bl 3aLWUTbI METANIOB OT KOPPO3UM.
Hemetannsl. 06wme dhusmnyeckne u xumuyeckue CBOICTBa HEMETANNOB. TunuyHble cBoicTBa MeTannos IY- YII
rpynn. Knaccudukaums v HoMeHknatypa coefMHeHWi HemeTannoB. KpyroBopoTbl GWOre€HHbIX 37€MEHTOB B 2

npupoge.
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XUMUYECKIME CBOICTBA OCHOBHbIX K1AaCCOB HEOPraHUYECKMX BewecTs (OKCUAO0B, TMAPOKCUAOB, KUCOT, CONE 1

Ap.). 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB MPOCTbIX BELWECTB, BOLOPOAHbIX COEAMHEHWIA, BbICIMX OKCUI0B U 2
rMAPOKCHUIOB.
lpakTuyeckue 3aHATUSA 4
CocTaBneHue ypaBHEHUI XUMUYECKUX PEAKUMiA C y4acTMeM MPOCTbIX U CAOMKHbIX HEOPraHUYECKUX BeLecTB:
OKCUJ0B META/IIOB, HEMETA/INIOB M aM(OTEPHbBIX 31EMEHTOB; HEOPraHUYECKUX KUCOT, 0CHOBAHMIA U aM(OTEPHBIX
TMAPOKCMA0B, HEOPraHUYECKUX CONEN, XapaKTepu3yIoLLmnX X CBOMCTBA. 4
PelweHne NpaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWI HA CBOMCTBA U MOJyYEHUE HEOPraHWUYeCKUX
BELLECTB.
JlabopatopHble 3aHATUSA 2
JlabopatopHas paboTa «CBOICTBA METaNNOB U HEMETANNOBY.
WccnepoBaHue hU3MYECKUX U XMMUYECKUX CBOICTB META/IOB U HEMETaNoB. PelieHne 3KCMepUMEHTANbHbIX 9
33a4 MO CBOWCTBAM XMMUYECKUM CBOWCTBAM METaNNIOB W HEMETaN0B, MO PACMO3HABAHMIDO WU NOJYYEHUID
COEAMHEHU METANIOB U HEMETASIIOB,
Tema 3.3. OcHOBHOe copepKaHue 4 0K 01
MpounssoacTeo Teopetuyeckoe obyyenue 2 OK 02
HEOPTAHWYECKUX  [0Gume npepcTaBneHMs O NpOMbIWAGHHBIX CMOCOGAaX MOAYYEHUA XMMUYECKUX BelecTB (Ha npumepe
BeWeCTB. 3HAYEHWE | o 13BoaCTBA aMMUAK], CEPHOM KUCAOTbI).
W NPUMEHEHUE B YepHaa u uBeTHaa metannyprua. [IpaKTUYECKOE NpPUMEHEHUE DJMEKTPOAU3a ANA NOAYYEHUA LWENOUHbIX, 2
ObITY U Ha WENOYHO3EMENbHBIX META/IIOB U ANIOMUHUSA, CTEKNO U CUAUKATHAS MPOMBILAEHHOCTb.
npoM3BOACTBE [Mpo6aema 0TX00B U NOOOYHBIX NPOAYKTOB.
lpakTUuyeckue 3aHATUSA 2
PeweHne nNpaKTUKO-OPUEHTUPOBAHHBIX 3aflaHWit O PONU HEOPraHUYeCcKOM XUMUWM B PA3BUTUM MeAULMHBI,
CO3/1aHMUM HOBbIX MaTEPUANOB (B CTPOUTENLCTBE U AP. OTPACAAX NPOMBIWAEHHOCTH), HOBbIX UCTOYHUKOB IHEPTUM 9
(anbTepHATUBHbIE WUCTOYHWUKKM 3HEPruu) B pelleHUM npobnaeMm 3KONOTUYECKOW, IHEPreTUYeCKOW U MULeBOil
6€30MacHOCTU.
KoHtponbHas .
CBOWCTBA HEOPraHUYECKMX BELLECTB. 2
pa6oTa 2
Paspen 4. CTpoeHue n cBOMCTBA OpraHU4YeCKUX BeleCTB 28
Tema 4.1. OcHOBHOe copepKaHue 4 0K 01
Knaccudukauns, | Teopetuueckoe obyyenue 2
CTpOEHUE K M ” B >
pefMeT OpraHUYecKoi xumun. B3anmocBs3b HEOPraHUYECKUX U OPraHUYeCKUX BeLecTB.
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HOMEHKNaTypa
OpraHu4eckux
BElLECTB

Xumnyeckoe CTpoeHue Kak nopsAoK COefMHEHUA aTOMOB B MOSieKy/le COrNAacHO UX BaNEHTHOCTU. OCHOBHble
NOJIOXKEHUA TEOPUM XUMUYECKOro CTPOEHUA OpraHudeckux coeguHenuin A.M. bytnepoBa. YrnepofHblin ckenet
OpraHu4eckom Monekynbl. MonekynspHble U CTPYKTYpHble (Pa3BEPHYTbIE, COKPALUEHHbIE) XUMUYECKUe GopMybl.
3aBMCMMOCTb CBOICTB BELWECTB OT XUMUYECKOrO CTPOEHUA Monekyn. M3omepusa u usomepsl (CTPYKTYpHas,
reomeTpuyeckas (Luc-TpaHc-usomepusa). KpaTHOCTb XMMUYECKOW CBA3U.

MoHsATME 0 PyHKUMOHANbHOM rpynne. [puHUUNbI KnacCMUKaLMmu opraHmyecknx coeauHeHnin. MexayHapogHas
HOMEHKIATYPa ¥ MPUHLMNBI HOMEHKNATYPbl OPraHUYeCKUX COefUHEHWA.

"paKTVI‘IECKVIe 3dHATUA

HomeHKnatypa OpraHWY4eCcKMX COEAUHEHUA OTAENbHbIX KNACCOB  (HACHIWEHHblE, HEHACHIWEHHbIE U
apoMaTMyeckue yrnesoAopoabl, CNUpThl, heHONbI, AbAErnabl, KETOHbI, KAPOOHOBbIE KMCNOTbI M Ap.) CocTaBneHue
NOJHbIX U COKPALLEHHbIX CTPYKTYPHbIX (POPMYN OPraHWYeCKUX BELWECTB OTAENbHbIX KAACCOB, UCMOAb3YA WX
Ha3BaHWA NO CUCTEMATUYECKOW HOMeHKnatype. PacuyeTbl mpocTenwen (GopMmyabl OPraHUYeCKON MONEKYbI,
MCXOAS U3 3IEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CBowcTBa
OpraHuyecKux
COegMHEeHUN

OcHoBHOe coaepixaHue

14

Teopetnyeckoe obyyeHue

10

DU3MKO-XMMUYECKME CBOWCTBA OPraHUYECKUX COEAMHEHMIT OTAENbHbIX KNACCOB (0COOEHHOCTH KnaccMduKaLuu
W HOMEHKIATYPbl BHYTPM KNacca; roMOIOrMYecKuii psaa v obuwas hopmyna; nsomepus; Guanyeckue cBOMCTBa;
XMMUYECKME CBOWCTBA; CMOCOObI MOAYYEHMS):

— npepenbHble yraesonoponbl. [opeHne MeTaHa Kak 0fjuH U3 OCHOBHbIX MCTOYHUKOB TEMNA B NPOMbILIEHHOCTH
u 6biTy. CBOIICTBA NPUPOLHBIX YTNEBOAOPOA0B, HAXOXAEHUE B NPUPOAE U NPUMEHEHUE aNKAHOB;

— HenpepenbHble N apoMaTuyeCKue yrnesoaopopnsbl. I'Ionmmepmau,ma 3TUNEHA KaK OCHOBHOE HanpasJieHUe ero
MCNoNb30BaAHUA. FopeHMe auetTuyieHa KaK UCTOYHUK BbICOKOTEMNEPATYPHOro njiaMeHu Osia CBAPKU U Pe3KH
METaNNoB,;

— KNCNOPOACOAepKalume coefuHeHns (CnUpTbl M npocTblie 3cupbl, GeHOoNbl, aNbAeruabl U KETOHbI, KApOOHOBbIE
KWCNOTbI U UX NPOU3BOAHbIE). [TpaKTUYECKOE NPUMEHEHWE STUNEHTUKONSA, TAMLEPUHA, dheHona. NpumeHeHue
(hopmanbaeruaa, auetTanbaeruaa, YKCYcHo KucnoTel. Mbina Kak COMM BbICIIMX KAapOOHOBbLIX KUCNOT. Mololme
CBOWMCTBA MblNA;

— a30TCOAEpKALLME COEANHEHUSA (AaMUHbI U AMUHOKUCAOTHI, Beku).

Knaccudukaums u 0co6eHHOCTU OpraHuyeckux peakuuit. PeakyuoHHble ueHTpsl. Pagukansl. MepBoHayanbHbie
NOHATUSA O TUNAX U MEXAHU3MAX OPraHNYeCKUX PeaKLui.

I'IpaKTwlecxue 3dHATUA

OK 01
0K 02
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PeweHue uenoyek ﬂpeBan.leHMVI Ha TEHETUYECKYIKD CBA3b MEXAY KNaCCaMU OPraHUYeCKux COeAUHEHUN C

COCTaBNIEHWEM HAa3BaHMIA OPraHMYeCKUX COEAMHEHUI N0 TPMBUANBHOMN UK MEXAYHAPOAHOMN CUCTEMATUYECKON 2
HOMeHKNaType. PelweHue pacyeTHbIX 3334 N0 ypaBHEHUAM PEAKLMii C y4acTMeM OpPraHUYeCKUX BELLECTB.
JlabopatopHble 3aHATUSA 2
JlabopatopHas paboTa «[lonyyeHne 3TUNEHa U U3yYeHNE ero CBOMCTBY.
MonyyeHue 3TUNEHA U3 3TaHONA B 1TAGOPATOPUM U U3yYeHUe ero BU3UYECKUX U XUMUYECKUX CBOMCTB. 5
CocTaBneHue peakLmii NpUCOeLUHEHUS U OKUCNEHUS HA MPUMepe 3TuiieHa. PelleHre pacyeTHbIX 3aau C
MCNOJIb30BAHUEM NJIOTHOCTU ra30B N0 BOAOPOAY M BO3AYXY.
Tema 4.3. OcHOBHOe copepKaHue 8 0K 01
OpraHuyeckue TeopeTuyeckoe obyueHue 6 0K 02
BeluecTea B BuoopraHuueckue coefuHeHns. MpumeHeHne u Buonornyeckas ponb yrneofos. OKUCAEHWE YINeBosoB —
HUSHEACATENIbHOCT | yeToyHMK 3HEPrum uebix opraHn3mMos. 061acTu npUMeHeHUs aMUHOKMCNOT. TpespalueHns 6eNKoB Nuim B
N HEN0BEKA. opraHusme. buonoruyeckue dyHkuumn 6enkos. buonoruueckue GyHKLUN XUpOB. Posb OpraHUYecKoi xummun B 4
[Mpon3BoACTBO U peweHun npobnem nuwesoi 6e30nacHOCTM.
NpUMEHEeHNUe HyknenHoBble KUCNOTbI: COCTaB U CTpoeHue. (TpoeHune Hykneotupos. CoctaB HyknenHoBbix kucnot (AHK, PHK).
OpraHu4eckux PONIb HYKIEUHOBbIX KUC/IOT B KU3HEAEATEbHOCTU OPraHU3MOB.
BELLECTB B Mpou3BOACTBO OPraHUYECKMX BeLEeCTB: MPOM3BOACTBO METaHOMa, nepepaboTka HedTu. MonuaTuneH Kak
MPOMbIWAEHHOCTU | KPYMHOTOHHAXHbIIA NPOAYKT XMMMYECKOT0 NPOM3B0.CTBa. MTpuMeHeHne 3TuneHa. Mpon3soaCcTBO U NPUMEHEeHMe
Kay4yKa U pe3uHbl.
CHHTETMYECKME U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHMWE, CBOWMCTBA. [IpaKTUYECKOe UCNONb30BAHUE BOOKOH.
CHHTETMYECKME NIEHKW: U30AALUMA 418 NPOBOLOB, MeMOPaHbl ANs ONPEeCHEHUS BOAb, 3aWUTHbIE MAEHKW Ans 2
aBTOMOGMNEN, NAACTLIPYU, XUPYPruyeckue noBs3ku. HoBble TEXHONOFMW AdNbHENWero CoBepLIeHCTBOBAHMSA
NONUMEPHBIX MAaTEPUANOB.
Ponb OpraHnyYeCcKoit XMMumM B pelieHnn npobaem IHepreTuyeckon 6e3o0nNacHoCTH, B pa3BUTUU MeSULUHBI,
CO3/1aHUM HOBbIX MATEPUANIOB, HOBbIX UCTOYHUKOB SHEPTUM (@NbTEPHATUBHbIE UCTOYHUKU IHEPTUN).
MpakTuueckue 3aHATUSA 2
PelweHne NpaKTUKO-OPUEHTUPOBAHHbIX 3aAaHMIA NO COCTABNEHUID XUMUYECKUX PEAKLIMIA, OTPAXKAIOLLUX
XUMUYECKYIO aKTUBHOCTb OPraHUYeCKUX COeAUHEHWII B PA3IMYHbIX Cpefax (MPUPOAHbIX, GUONOrUYECKUX, 2
TEXHOTEHHbIX).
KoHtponbHas CTDVKT o 2
paora 3 PYKTypa M CBOWCTBA OPraHUYECKUX BELLECTB.
Pa3pen 5. KuHeTuyeckme n TepmouHaMuyeckme 3aKOHOMEPHOCTU NPOTEKAHUSA XUMUYECKUX PeaKLuit 12
Tema 5.1. OcHOBHOe copepKaHue 4 0K 01
KuHetnueckue Teopetuyeckoe obyyenue 2 0K 02
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3aKOHOMEpPHOCTU  |XuMMyeckne peakuuu. Knaccudukaums XUMMYECKMX peakuumi: no (a3oBOMY COCTaBy (rOMOreHHble W
NpoTeKaHms reTeporeHHble), N0 UCNOJb30BAHMIO KAaTANU3ATOPA (KAaTaNUTUYECKNE U HEKATANIUTUYECKME).
XUMUYECKUX CKOpPOCTb peakumu, ee 3aBUCUMOCTb OT Pa3AnMyHbIX (DAKTOPOB: NPUPOABI PearMpyioLLnX BEWeECTB, KOHLEHTPALUK
peaKLumil pearupyolmx BelwecTs, TeMnepatypel (npaBuno Bant-Todda), nnowanm peakynMoHHOW NOBEPXHOCTH, HANNYUS
KaTtanu3atopa. Ponb KaTanu3aTopos B NPUPOAE U NPOMBILIEHHOM NPOM3BOACTBE.
JHeprus akTuBauuu. AKTMBUPOBAHHBIN KoMmnnekc. Katanusatopsl 1 Katanu3. Ponb kKaTanu3atopoB B NpUpPoOAE 1
NPOMbILWIEHHOM NPOU3BOACTBE.,
JlabopatopHble 3aHATUA
N3yyeHne 3aBUCUMOCTM CKOPOCTM XUMWYECKOW peaKUuUM OT KOHLEHTPALuW pearupylolmx BeWeCTB |
TeMnepaTypsl.
JlabopaTopHas paboTa Ha Bbibop:
1. JlabopatopHas pa6ota «OnpepeneHne 3aBUCUMOCTM CKOPOCTU PEAKLMU OT KOHLEHTPALUM pearvpyroLmx
BelwecTB». MccnepoBaHne 3aBUCMMOCTM CKOPOCTWM peakUMM OT KOHUeHTpauuu. OnpepeneHue KOHCTAHTHI
CKOPOCTM peakumnu rpamyeckum MeTOLOM.
2. NabopatopHas pabota «0npeneneHne 3aBUCUMOCTM CKOPOCTW peakuuu OT Temnepatypbl». WccneposaHue
3aBMCMMOCTM CKOPOCTM PEAKLMM OT TeMnepaTypbl. PacueT sHeprum akTueaLum peakLuum.
PelweHne NpakTMKO-OPUEHTUPOBAHHBIX 3afaHWIi HA aHanu3 (aKTOPOB, BAMAIOWMX HA U3MEHEHUE CKOPOCTM
XUMUYECKON peakuuu.
Tema 5.2. OcHoBHOe copepXaHue
TepmoanHamMuyeck | Teoperuyeckoe obydeHue 0K 01
he Knaccudukauma xummueckux peakuuit: no tennosomy 3ddekty (3K30TepMUYECKME, IHLOTEPMUYECKUE), NO 0K 02
3aKOHOMEPHOCTU o6 paTumocTn (06paTuMble U HeobpaTUMbie). Tennosble 3PHEKTbl XUMUYECKUX peakuuil. Tepmoxummuyeckue
NpoTEKAHUA ypaBHeHus. 06patumMocTb peakuuid. XMMUYECKOe PAaBHOBECUE W ero CMeleHue noj AeACTBUEM Pa3fUYHbIX
XUMUYECKNX (hakTOpoB (KOHUEHTpAaLMs peareHToB WAW NPOAYKTOB peakuuu, [aBneHWe, Temnepatypa) ANs CO3AaHus
peakuui. ONTMUMANbHbIX YCIOBUIA NPOTEKAHUA XUMUYECKMUX NPOLLECCOB.
PaBHOBecCHe MoHATMe 06 3HTaNbNUM U 3HTponuU. IHeprus Tn66ca. 3akoH lecca M cneacTBus U3 Hero. Ponb cMelleHUs
XUMUYECKUX PAaBHOBECUA B TEXHOJNOTNYECKUX NPOLECCAX.
peakuun [pakTuyeckue 3aHATUSA

MpuHuun Jle Watenve. BausHue pasnnyHbix PakTOpPOB HA U3MEHEHUE PABHOBECUS XUMUYECKUX PEAKLMIA.
3aKOH [eiCTBYIOWMX MACC M KOHCTAHTA XMMUYECKOrO PaBHOBECMA. PacyeTbl paBHOBECHbIX KOHLEHTpauuit
pearvpyrLLMx BeWecTB U NPOAYKTOB peakumid, PacueTtsl TennoBoro addekra peakyum.

PelweHne NpaKTUKO-OPUEHTUPOBAHHBIX 3aflaHUN HA NpuMeHeHue npuHuuna Jle-llatenbe ans HaxoxpeHWs
HanpaBNeHU CMEWeHUs PAaBHOBECUA XMMUYECKON peakuuu M aHanu3 (akTopoB, BAUSIOLMX HA CMeLleHUe
XMMUYECKOTO PABHOBECHS.
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JlabopatopHble 3aHATHSA 2

JlabopatopHas pabota «M3yueHune BAUAHUA Pa3AnYHbIX HAKTOPOB HA CMELEHNE XMMUYECKOTO PABHOBECUA.

WccnenoBaHne BAMAHUA U3MEHEHUS KOHUEHTPALMM BEWECTB, Peakumn cpedbl M TeMnepaTtypbl Ha CMeueHue 5

XMMUYECKOro paBHoBecus. CpaBHEHME MOJTYYEHHBIX PE3Y/IbTATOB C TEOPETUYECKM NPOrHO3UPYEMBIMU HA OCHOBE

npunuuna Jle Latensbe.
KoHtponbHas C y

KOPOCTb XMMUYECKOI PeakLmMn U XMMUYECKOe paBHOBECHE. 2

pab6oTa 4
Paspen 6. JlncnepcHble cucrembl 10
Tema 6.1. OcHOBHOe copepKaHue 4 0K 01
AncnepcHele Teopetnueckoe o6yyeHune 2 0K 02
CHCTEMBI LncnepcHble cuctemsl. KonnongHble cuctembl. MCTUHHbIE pacTBOPSI. 0K 07
(akTopbI X PacTBOpeHMe Kak (U3MKO-xumMuyeckuit npouecc. PactBopbl. CnocoGbl NPUrOTOBAEHMA PAaCTBOPOB.
YCTONYNBOCTH PactBopumocTb. MaccoBas [ons pacTBOPEHHOro BewecTsa. [lpefenbHO JOMYCTUMbIE KOHUEHTPAUUM W UX

MCNO/Ib30BAHUE B OLLEHKE 3K0OJ0rMYeCcKoil 6e30MacHOCTM. 5

Knaccudbukaums gucnepcHbix cuctem no coctasy. (TpoeHne u hakTopbl yCTOAYMBOCTU AUCMEPCHBIX CUCTEM.

Pacno3HaBaHWe UCTUHHBIX PAaCTBOPOB, KOMNOUAHbIX PACTBOPOB M rpyboaucnepcHbix cuctem. CTpoeHue MuLensi.

PacceuBaHue CBETa NpM NPOXOXKAEHUU CBETOBOrO Mydyka Yepes ONTUYECKM HeoaHOpomHyio cpepy (3ddekra

TuHpans).

[pakTuyeckue 3aHATUSA 2

PeweHwne 3a1a4 Ha NPUroOTOBJIEHWE PACTBOPOB.

PelueHne NPaKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aHMI HA LUCMEPCHbIE CUCTEMBI, UCMONb3YeMble B BbITOBOIA 5

W NPOWU3BOACTBEHHOW AEATENbHOCTM YEN0BEKA, C MO3ULUMIA IKONOrMYecKoi 6Ge30MacHOCTM MOCAeACTBUIA U

FPaMOTHbIX PEeleHN NPOGIEM, CBA3AHHBIX C XUMUE.
Tema 6.2. OCHOBHOE COfiepIKaHme 4 0K 01
Mcc?enoaaHme JlabopatopHble 3aHATMSA 4 0K 02
CBOUCTB Na6opatopHas pa6oTa «[lpuroToBneHne pacTBOPOBY.
ANCNEPCHBIX MpurotoBNeHe pacTBOPOB 3aflaHHON  (MOAAPHOIN)  KOHUEHTpauuu (C  NPaKTUKO-OPUEHTUPOBAHHbLIMM 2
CUCTEM ANA nX BONPOCAMK), ONpefeseHne cpefibl BOAHbIX PAaCTBOPOB.
MaeHTUdUKALUMM  [fla6opaTopHas pa6oTa «MccrenoBaHne AUCTEPCHBIX CUCTEM.

MpUroTOBAEHME U U3yYeHHUe CBOWNCTB AMUCIEPCHBIX CUCTEM PA3HbIX BUAOB: CYCMEH3UU, IMYNbCUM, KOMNOUAHOTO 5

pactBopa. CpaBHEHWE CBOICTB UCTUHHBIX W KOJIOMAHbLIX PACTBOPOB, BbisIBNIEHNE OCHOBHbIX PA3Muuil MeXay

HUAMU.
KoHtponbHas

JlucnepcHble cuctembl. 2
pa6oTa 5
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Paspen 7. KauecTBeHHble peakuun o6HapyXeHUs HEOPraHUYeCKUX U OPraHUYeCKUX BelecTB 8
Tema 7.1. OcHoBHOe copepxaHue 4 0K 01
O6Hapyxenue MpaKkTMYeckne 3aHATHS 2 0K 02
HEOPTAHUYECKUX U3 yecTBeHHbIE XUMUYECKME PeaKLui, XapaKTepHble A8 06HAPYXEHNS HEOPraHUYECKUX BEWeCTB (KaTMOHOB
KaTMOHOB U aHMoHOB). CoCTaBneHWe ypaBHEHWI peaKkL i 06HapyXeHns KaTnoHos I-VI rpynn 1 aHMOHOB, B T.4. B 5
dHUOHOB MONIEKYNAPHON M MOHHOM (opmax.
Peakuuu 06HAPYKEHUs HEOPTaHUYECKUX BELECTB B PeaJbHbIX 06bEKTaxX OKPYKAKLelh cpeasl.
JlabopatopHble 3aHATUSA 2
O6HapyKeHue HeopraHUYeckux BewecTs (KaTnoHoB I-VI rpynn unv aHMOHOB) C UCNONb30BAHUEM
KQueCTBEHHbIX aHANIMTUYECKUX PeaKLHii.
JlabopatopHas pa6oTa Ha Bbibop:
1. NabopatopHas pa6oTa «AHanuTUYeCckne peakuum katnoHos I-VI rpynny.
[TpoBefeHMe KaueCTBEHHbIX PeaKLii, MCNOoNb3yeMbIX Ans 0OHapyKeHUs KaTuoHoB I rpynnsl (Kanus, HaTpus,
MarHus, ammonus), IT rpynnel Ha npumepe 6apwus, 111 rpynnbl — cBuHLa, IV rpynnbl — aniomMuHmus, 5
V rpynnol — xene3a (II u III), VI rpynnsbl — HuKkens. OnucaHwe Habntoaaembix SBAEHUN U COCTABIEHUE
XUMUYECKUX peakLnii.
2. JlabopatopHas paboTa «AHaNUTUYECKME PEAKLUM AHUOHOBY.
[TpoBefeHUe KaueCTBEHHbIX peakLuii, CNoNb3yembix A1 0OHAPYKEHUA aHMOHOB: KapboHaTa, pocdara,
cynbthaTa, cynbtuaa, HUTpaTa, xnopuaa v ap. OnucaHwe HabnAAEMbIX ABIEHUN N COCTABAEHUE XUMUYECKUX
peakLun.
Tema 7.2. OcHoBHOe copepxaHue 4 0K 01
O6HapyxeHue MpaKTMYecKne 3aHATUS 2 OK 02
OpraHutecKux KauecTBeHHble XMMUYECKMe peaKLmu, xapakTepHble A 06HapyXeHNA OTAENbHbIX KNacCoB OpraHNyecKux
BELECTB coefiHeHNit: HeHONOB, aNbAerna0B, KPaxMana, yKCYCHOW KUCNOTbI, aMUHOKUCOT U AIp. 5
OTAENbHbIX KNACCOB [ leHaTypauns 6€1KOB NpyU HarpeBaHUM, LBETHbIE PeaKLnn HenKos.
€ ucnonb3oBaHueM [CocTaBieHUe KaYeCTBEHHbIX PeaKLUil 06HAPYKEHUS OpPraHUYeCKUX COEAMHEHMI OTAEbHBIX KNACCOB.
Ka4eCTBEHHbIX JlabopatopHble 3aHATUSA 2
peakuunu O6HapyeHne OpraHuyecKux COeAMHEHN 0TAEbHbIX KNACCOB.
JlabopaTopHas pa6oTa Ha Bblbop:
1. JlabopaTtopHas pa6oTta «KauyeCcTBeHHbIE peaKLMK Ha OTAENbHbIE KNACChl OPraHUYECKUX BELLECTBY.
MpoBefeHUe KaueCTBEHHbIX PeAKLMIA, UCNONb3YEMbIX A1 0OHAPYIKEHUS OPraHUYeCKUX BELLECTB PA3INUHbIX 2

KnaccoB: heHONOB, aNbErMA0B, KPaxMana, yKCYCHOM KUCNOTbI, aMUHOKUCNOT, 6enkos v ap. OnucaHue
HabNIOAAEMBIX ABNEHUIA M COCTABNIEHUE XUMUYECKUX PEAKLMIA U/ unn cxem.

2. JlabopaTopHas pabota «KayecTBeHHbI aHaNU3 OPraHUYeCKUX COEAMHEHMI N0 YHKLMOHANbHBIM TPYNNamy.
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poBeaeHME KaueCTBEHHbIX PeaKLMI, MCMNOb3YeMblX A1 PACNO3HABAHMUSA OPraHUYeCKUX BeWEeCTB OTAEbHbIX
KnaccoB Mo hyHKUMOHANbHbLIM FPYMNaM: Ha NpUMEpe aMUHOKUCIIOT U KAPOOHOBLIX KMUCIOT, CMUPTOB U (heHONO0B,
aNnbAeruaoB v KeToHoB. OnucaHue HabAAAEMbIX ABJEHUNA U COCTABIEHUE XMMUYECKMUX PeaKL Ui U/ Uan Cxem.

NpodeccmoHanbHO-0pMEHTUPOBAHHOE colepXaHue (CofepaHMe NPUKIAAHOIO MoaynA) 42
Pa3pnen 8. Xumusi B GbITY U NPOU3BOJCTBEHHOMN EATENLHOCTU YEJIOBEKA 6 OKO01
Tema 8.1. OcHoBHOe cofiepXaHue 6 0K 02
Xumua B ObITY M [Npayryueckue saHaTus 6 0K 04
NPOM3BOACTBEHHOU JKonoruyeckas 6e30NacHOCTb NOCNEACTBUIA ObITOBOI M NPOM3BOACTBEHHOMN AEATENBHOCTM YENOBEKA 4 0K 07
NeATeNbHOCTH . o ! 4
eN0BeKa CBA3aHHAA C NepepaboTKO BEWECTB; MOUCK U aHANU3 XMMUYECKOW MH(OPMAL UM U3 Pa3IMYHbIX UCTOYHUKOB nK...
(Hay4yHas v yuebHO-Hay4YHas nUTepaTypa, CPefCTBA MacCoOBOM MH(opmauuu, cetb UHTepHeT u apyrue).
Keitcol (c yueTom byayuieit npodecCcuoHanbHOM 1eATEbHOCTI) HA aHANU3 UH(DOPMALIMKM O NPOU3BOACTBEHHOIA
AEATeNbHOCTY YeI0BEKa, CBA3AHHOW C NepepaboTKON M NONyYEeHNEM BELECTB, @ TaKXKe C IKONOTUYECKOM
6e30NacHOCTbIO.
3awmra Keitca: [peacTaBneHne pesyibTaToB PELIEHUA KEWCOB (BbICTYMIEHWE C NPe3eHTaLue) 2
*Paspen 9.1. WUccnepoBaHne M xuMuuyeckuwii aHanu3 o6bekToB Guocdepbl (and YKPYNHEHHbIX Fpynn cneuuanbHoctei/ 36
npodeccmii: 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 copiepaHue 8 OK 01
Ocroseb § JlabopatopHble 3aHATHA 2 MK...
n1abopatopHoi Na6opatopHas pa6ota «0CHOBbI 1a6OPATOPHON NPAKTUKM.
NPaKTUKK B JlabopaTopHas nocyaa u xummndeckune peaktusbl. OCHOBHbIe naBopaTtopHble onepauuu. JlabopatopHoe 2
npogeccuoHanbHbl |oGopyposaHue. TexHuka 6e30MacHOCTM U npasuna pa6oTsl (NoBefeHNs) B 1a6opaTopuu.
X nabopatopuAX  [fpakruyeckue 3aHATHS 6
BbinonHeHUe TUNOBbIX PACYETOB MO TEMATUKE IKCNepUMEHTA (BbIXOA NPOAYKTA peakLum, Macca HaBeCcku, 06beMm
pacTBoputens).
06paboTKa faHHbIX, aHANU3 U OLLEHKA UX A0CTOBEPHOCTU (BbIYUCIEHUE CPEAHErD 3HAUEHMUA 6
3KCNepUMEHTANIbHbIX AAHHbIX, MOTPELWHOCTH).
MpencTaBneHne pe3ynbTaToB IKCNEpUMEHTA B pa3nuyHoi hopme (Tabnuua, rpaduk, oTyeT, foknan,
npeseHTauus).
OcHOBHOe copepKaHue 6 0K 01
TeopeTuyeckoe obyyeHue 2 0K 02

* Otpaxaertcsa MK, aneMeHT KOTOPOI GOPMUPYETCH NPUKNAZHBIM MOZYeM (MPOheCcCUOHANLHO-0PUEHTUPOBAHHBIM cofiepKaHuen) B cooteeTcTBUM ¢ BTOC peannsyemoit

npodeccum/cneymansHo

ctv CNO
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Tema 9.1.2.
Xumunueckui
aHanu3 npo6 Boppl

Knaccudukaums npob Bogbl N0 BUAY M HA3ZHAYEHUIO, UCXOAA U3 €€ XMMUYECKOTO cocTaBa. OpraHonentuyeckue
CBOWCTBA (3anax, NPO3payHOCTb, LLBETHOCTb, MyTHOCTb) BOAbI. KNCIIOTHOCTD M WenoYHoCTb Boabl. pH cpenpl u
MeTonbl ee onpepeneHus. ecTkoCTb BOAbI M METOAbI ee onpefeneHus. CyWwHOCTb METOAA TUTPOBAHMUS.

Bupgbl 3ecTkocTu Bofbl (BpEMEHHAN U NOCTOAHHAA). K eCTKOCTb BOAbI KAK NPUYMHA BbINAJEHMA OCALLKOB UM
06pa30BaAHUA CONEOTNOXEHUI, UMEIOLWMX MECTO B ObITY U HA NPOU3BOLCTBE.

CocTaB coneit, BbI3bIBAIOLMX XECTKOCTb BOAI. XUMUYECKME NPOLLECCHI, YCTPAHAIOLLME KECTKOCTb BOSbI.
YpaBHEHUSA XUMUUYECKUX PEAKLUIA, MANIOCTPUPYIOLLUX MPOLECCHI, NPOUCXOAALLIME NPU YCTPAHEHNU KECTKOCTU.
YCTpaHeHWe BpeMeHHO eCTKOCTU ObITOBBIMU U XMMUYeCKUMK cnocobamu. Cnocobbl yCTPaHEHUA NOCTOAHHOIA
KECTKOCTH.

"paKTVI‘IECKVIe 3dHATUA

Cnoco6bl BblpdX€HUA KOHUEHTPAUWUKN PACTBOPOB: MaCCOBAA A0NA PACTBOPEHHOIO BELECTBd, MOJIADHAA U
MONANbHAA KOHUEHTPAaLnn. TVITD pacTBOpa. PeweHne NPAKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3ajaHNiA Ha
pacuer KOHLleHTpaLlMVI 3arpA3HALWKX BelWeCTB U UX CpaBHeEHWe C npeaenbHO oonyCTUMbIMU KOHUEHTPaUUAMU

(NAK).

JlabopatopHble 3aHATUA

WccnenosaHme XMMUYeCKoro coctasa npob soapl.

JlabopatopHas pa6oTa Ha Bbibop:

1. NabopatopHas pa6ota «0uncTKa BOAbI OT 3arpsA3HEHUINY.

Wcnonb3oBaHKUe METOA0B GPUABTPOBAHUS M afCOPOLMM ANS OTAENEHMSA 3aTPA3HEHUIT B UCCNeayeMoil npobe
BOAbl. BbIGOP METOAA OYMCTKM B 3aBUCMMOCTM OT BUAA 3arps3HeHus. CpaBHeHne 3 HEKTUBHOCTY Pa3NUYHbIX
METOA0B OYMCTKM BOAbI B Pa3HbIX YCNOBUAX (B 1aBOPATOPUU, B LOMALIHUX U NOAEBbIX YCNOBUSX).

2. JlabopatopHas pa6ota «Onpepenerune pH Bofibl M €€ KUCNOTHOCTMY.

Onpenenerue pH cpefbl C NOMOLLbIO YHUBEPCANLHOrO MHAMKATOPA. MCnonb30BaHWe TUTPOBAHUA AN
onpeAeneHuna KUcnoTHocTu. OnpeaeneHue obuieit KUCAOTHOCTY BOAbI, PacyeT CBOOOAHON KUCAOTHOCTY.
OnpeneneHue o6uiein M cBo6OAHOI WenoyHocTH. CocTaBneHMe YPABHEHWIT PeaKLnii, NPOTEKAKOLLMX NPK
ONpeAeneHUM KUCNOTHOCTU/ WENOYHOCTU NPo6 BOAbI. YCTaHOBAEHUE CMOCOBOB UCMONb30BAHUS
ncenenoBaHHbIX NPo6 BOLbI B MU3HEAEATENIbHOCTU Y€I0BEKA, HA OCHOBE MOMYYEHHbIX AAHHbIX O COCTaBE.

3. JlabopaTopHas paboTta «OnpefeneHue eCTKOCTU BOAbI U CNOCOBLI e yCTPaHEHUAY.

Cnocobbl yCTpaHeHMs BCEX BUA0B ECTKOCTU B 3aBUCUMOCTU OT COCTABa COMEM JeCTKOCTU. PeleHune
3KCMEepUMEHTANbHOI 3314 HA BbIABIEHUE BPEMEHHO U NOCTOSHHOM eCTKOCTM BoAbl. OLEHKA BEPOATHOCTH
yCTPAHEHUs BCEX BUIOB XECTKOCTU B OMALIHUX YCIOBUSIX.

0K 07
MK...

Tema 9.1.3.
Xumunueckui

OcHoBHoe coaepxaHue

Teopetuyeckoe obyyeHue

0K 01
0K 02
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KOHTPOJ1b Ka4eCTBa
NPOAYKTOB NMUTAHKUA

KauecTBeHHbI XMMUYECKMI1 COCTAB NPOAYKTOB NUTaHUA. BewecTsa, panbcudbuumpyiowme npoayKTsl NUTAHUS,
W BeleCTBa, 3arpA3HsioLWmMe npoayKTsl NuTanua. OnpefeneHue 3arpasHAIOLMX XMMUYECKUX BELLECTB B
NPOAYKTAX NUTAHUS, ONpefiefieHne BEWECTB, HE 3a5BJIEHHbIX B COCTABE NPOAYKTOB MUTAHWUS.

"paKTVI‘IECKVIe 3dHATUA

OpraHuyeckue 1 HEOPraHMYECKME BELLECTBA, BXOAALME B COCTAB NPOAYKTOB NUTaHUA. OnpefeneHue cocTaBa
61104 Ha coaepiKaHue MaKpo M MUKPO3NEMEHTOB. M3yueHue NpeaoeHHbIx npenoaasatenem 61t Ha
NpeAmMeT XMMUYECKOTO COCTaBa, onpeaeneHue fonen oT CyTOYHON HOPMbI MAKPO M MUKPO3NEMEHTOB B
yKa3aHHOM 6o fie.

PelleHne NPAaKTMKO-OPUEHTUPOBAHHbBIX 33a4 N0 KYJMHAPHO TEMATUKE PA3NMYHbIX TUMNOB.

JlabopatopHble 3aHATUSA

WccnenoBaHme XMMUYECKOro COCTaBa NPOAYKTOB MUTAHMA.

JlabopaTopHas paboTa Ha Bbibop:

1. NlabopatopHas patota «06HapyXKeHMe HUTPATOB B NPOAYKTAX NMUTAHUAY.

WccnenoBaHue mMaTepuanos NoNyKOMYECTBEHHbIM METO0M ONpeeNeHNs HUTPATOB C UCMOJIb30BAHUEM
AndeHnnammHa (KOpHennoabl OBOLLEHA, TMCTbA U KOUYEpbIKa KanycTbl, N10Abl GPYKTOB). AHANU3 YPOBHS
3arPA3HEHNA HATPATAMM MO0 UHTEHCMBHOCTM OKpPALWMBAHMA NPOAYKTOB PeaKL K.

2. NabopaTopHas pabtoTa «MccnefoBaHMe NPOAYKTOB NUTAHWA HA HANIMYME YTIEBOMIOBY.

WccnenoBaHue Moa0YHbIX NPOAYKTOB HA HAaNMYMe Kpaxmana. MiccnenoBaHue npoyKToOB Ha HANMYMe TI0KO3bI.

0K 07
MK...

Tema 9.1.4.
XuUMnyeckui
aHanm3 npob
NoYBbl

OcHoBHOe coaepixaHue

Teopetuyeckoe obyyeHue

Knaccudukaums noys no BUAY U Ha3HAYEHUIO, UCXOAS U3 XMMUYECKOTo cocTaBa. MpeHTudukauus npobb
MoOYBbI MO €8 XMMUYECKOMY COCTABY, ONMUCAHWUE BO3MOXKHOCTEN ee NPUMEHEeHUS.

Tpe60BaHMA K KaueCTBY NOYBbI PA3IMYHOIO Ha3HaYeHUs. OnucaHne ocobeHHOCTel UCNONb30BAHUS NOYB B
33aBUCUMOCTU OT TUMOB, CMOCOGbI YNYULLIEHNS KAYeCTBA NOYB B 3aBUCUMOCTH OT HA3HAYEHMA.

06nacTu UCnoNb30BaHUSA OPraHUYECcKUX yAoOpeHUil B 3aBUCMMOCTM OT KaUeCTBEHHOTo cocTaBa. OnucaHue
OPraHUYeCcKUX YA0OPEHUIA M UX NPUMEHEHUE B 3aBUCUMOCTM OT COCTABA NMOYBbI U €€ PA3HOBUAHOCTU.

"paKTVI‘IECKVIe 3dHATUA

06nacTu Ha3HauyeHMs (NPUMEHEHNS) NOYBbI, UCXOAA U3 KAYECTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa. AHanu3
HOPMATMBHOM AOKYMEHTALUM.

Ponb HeOpraHMYeCKUx BELLECTB B KAYECTBE MUHEPANbHBIX yA0OPEHUI, yNydWKUTENEA NOYBbI.

CocTaB MUHepanbHbIX yAOOPEHUI U UX NPUMEHEHME B 3aBUCUMOCTU OT COCTABA NOYBbI U €€ Pa3HOBUIHOCTU.
B3anmocBs3b COCTaBa yA0OPEHUI U UX BAUSHWUSA HA BETETATUBHbIE CBOMCTBA U NIOAOHOIWEHUE PACTEHUA.

JlabopatopHble 3aHATUSA

WccnepoBaHne XMMMYECKOTO COCTABA I'Ip06 No4BbI.

OK 01
0K 02
0K 07
MK...
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JlabopatopHas paboTa Ha Bblbop:

L. JlabopaTopHas pa6ota «06HapyxeHue HeopraHUYecKkux npumecei B npobax.

MpuroToBneHne Npobbl NOYBbI AAA UCCNEA0BAHMA KUCTOTHOCTU/WENOYHOCTU, HEOPTraHMYECKUX 3arPA3HEHUIA.
06HapyKeHUe xn0pua- v cynbdhaT-moHOB B npobe nousbl. CoCTaBNeHME YPABHEHWIT peaKLnii 06HApyKeHUs.
CpaBHEHME NONYYEHHBIX MOKA3aTeNen C HOPMATUBHLIMM (CNPABOYHbLIMMU) 3HAYEHUAMM.

2. labopatopHas pa6oTa «OnpepaeneHue pH BofHO BbITAXKU NOYBbI, €€ KUCIOTHOCTU U WENOYHOCTMY.
WccnepoBaHue BOLHbIX BbITAXEK 06Pa3LI0B roTOBbIX MOYBEHHbIX CMECE (A1 pa3HbIX TUMOB PACTEHMIA).
OnpepeneHue pH noyBbl C UCNONb30BaHMEM MHAMKATOPOB. OLEeHKa TUNOB NOYB B NPEACTABIEHHbIX 00pa3Lax
(cUnbHOKMCNARA, KMCIAs, CNaboKUCNas, HeNTpabHas, Weao4Has).

Tema 9.1.5. OcHOBHOe copepKaHue 10 0K 01
Viccneposatve TeopeTtnueckoe obyyeHne 2 OK 02
06beKToB YuebHO-1CCenoBaTenbCKuii NpoeKT B 061acTh ccnefoBaHuns 06bekToB 6uochepsl. 0630p Tem yuebHO- OK 04
Grocdepel UCCNenoBaTeNbCKUX NPOEKTOB. ANrOpUTM BbINOIHEHUA NpoekTa. OnpeaeneHue npobaembl UCCAEN0BAHNMA. 2 0K 07

MeTo/bl NOMCKA, aHan13a U 06paboTKM MHGDOPMALIMM O NTPOEKTE B PA3IMYHbIX UCTOYHUKAX. K...

MpaKkTuyeckue 3aHATUA 4

060CHOBaHME AKTYaNbHOCTK BbIGPAHHON Tembl. BbisiBneHne npobnembl UcCAefoBaHUA. BbiGop 06beKTOB U 2

METO[I0B UCCNeAoBaHMs. M0CTaHOBKA Leneil u 3aaay uccnenosaHus. OnpeaeneHue NpoAyKTa MCCief0BaHUS.

OnpefieneHune 3TanoB 1 COCTaB/EHME NNaHa UCCNEA0BAHMUA.

3awmra npoekrta: [IpeAcTaBfeHMe pe3yabTaTOB  BbIMOJHEHUA Y4eBHO-WUCCIELOBATENbCKUX MPOEKTOB 2

(BbICTYNIEHUE C NpEe3eHTaLUEN).

JlabopatopHble 3aHATUA 4

WccnenoBaHue NpepoXeHHOro 06beKTa Ha KUCAOTHOCTb, WeEN0YHOCTb, XMMUYECKUIA COCTaB (3arpa3HuTENy,

MaKpo- U MUKpo3neMeHTbl). 06paboTka pe3ynbTaToB uccnenoBaHua. OLeHKa KauecTBa uccneayemoro obbekrta,| 4

MCXOAs U3 PE3Y/IbTATOB XMMUYECKOTO aHaIu3a.
*Paspen 9.2. WccnepoBaHme M XUMUYECKMHA aHanu3 o6beKkToB TexHocdepbl (AN YKPYMHEHHBIX rpynn 36
cneyuanbHocteir/ npodeccuin 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHOe copepKaHue 8 0K 01
Octosbl § JlabopaTopHble 3aHATUA 2 [IK...
f1abopatopHoi Nab6opatopHas pa6ota «OCHOBbI 1a6OPATOPHOIA NPAKTUKM.
NPaKTUKK B JlaboparopHas nocyaa v xummuyeckue peaktuebl. OcHoBHble nabopaTopHble onepauuu. JlabopatopHoe 2
npodeccnoHanbHbl [o6opypoBaHne. TexHnKa 6€30MacCHOCTM M NpaBuna paboTsl (NoBefeHus) B 1a6opaTopuu.
X NabOPaTopUsX  [fpakTuyeckue 3aHATUS 6
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BbinonHeHWe TUNOBbIX PACYETOB MO TEMATUKE IKCNEepUMeHTa (BbIX0A NPOAYKTA peakuuu, Macca HaBeCKU, 00beMm
pactBoputens). 06paboTka AaHHbIX, aHAN3 U OLEHKA MX JOCTOBEPHOCTM (BbIYUCIEHWUE CPELHEro 3Ha4YeHUs
3KCNepUMEHTaNbHbIX AAHHbIX, MOrpewHocTu). peacTaBneHue B pa3nnyHoi hopme pe3ynbTaToB 3KCNepUMeHTa
(Tabnuua, rpacuk, 0TYET, AOKNAL, Npe3eHTaLus)

Tema 9.2.2. OcHoBHOe copepxaHue OK 01
XuMM4ecKuii Teopetnueckoe o6yyeHune OK 02
dHanus Ha3HaueHWe TexXHUYECKOil Boabl. Tpe6oBaHUA K TEXHUYECKOW BO/E MO rpynnam notpebneHus. 0K 07
TeXHUYECKNA BOAb! |KayecTBO TEXHUYECKOM BOAbI PA3HbIX BUAOB. XUMUYECKWA aHANN3 M NPOM3BOACTBEHHbIN KOHTPO/b COCTABa fK...

TeXHUYeCKo Boabl. CyWyHOCTb METOAA TUTPOBAHMS.

AHanu3 TeXHUYECKOW BOJbI HA JKECTKOCTb U ipyrue nokasatenu. KucnoTHOCTb U WenovHoCTb Boabl. OnpeaeneHue

obuweit u cBO6OAHON WeN0YHOCTU (KUCAOTHOCTU) METOAOM TUTPOBAHUA. pH cpeabl U MeTofbl €e onpefeneHus.

ecTKOCTb BOAbI M METOLbl €€ ONPEAeeHu.

lpakTuueckue 3aHATMSA

Cnocobbl BbIpaXkeHWUs KOHLEHTpauuW pacTBOPOB: MACCOBAs [0NS PAaCTBOPEHHOr0 BELECTBA, MONAPHAA W

MONSIbHASA KOHLUEHTpaLMu. TUTp pacTBopa. PeleHne NpakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKNUX 3aaHNIi Ha

pacyeT KOHLEHTPaLWii 3arpA3HAIOLLMX BEWECTB U UX CPAaBHEHUE C NPeAesbHO AONYCTUMbIMUA KOHLEHTPALUAMU

(NOK).

JlabopatopHble 3aHATUSA

WccnenoBaHue XMMUYECKOTo COCTaBa NPob TeXHUYECKO BOAI.

JlabopatopHas paboTa Ha Bbibop:

1. labopatopHas pabota «OnpeaeneHne xA10pUA0B METOOM TUTPOBAHUSA B TEXHUYECKOMN BOLEY.

OnpepeneHue xn0pua-MOHOB METOAOM apreHTOMeTPUM C (UKCUPOBAHMEM KOHLLA TUTPOBAHUS No MeToAy Mopa

(ocapuTenbHoOe TUTPOBAHKE).

2. JlabopatopHas pabota «OnpeneneHune KecTKoCTU TEXHUYECKOM BOSbI METOA0M TUTPOBAHUAM.

KomnnekcoHomeTpuyeckoe onpefeneHune KectkocTu (CyMMbl MOHOB KasibLys U MarHus) B Cpesie aMMOHUIAHO-

ammuayHoro 6ydepHoro pacteopa (pH 9-10) no 06pa3oBaHuI0 C TPUAOHOM b ManoaMCCOLUMUPOBAHHBIX

KOMMJIEKCHBIX COEAUHEHWI.
Tema 9.2.3. OCHOBHOE COfiepIKaHme 0K 01
Xumunyeckmit TeopeTuyeckoe obyyenne OK 02
aHann3 BO3AYXAd  Ixymuyeckuit coctas aTMOCHEPHOTO BO3AyXa, BO3AYXa paboueil 30HbI. BpeAHble BeWecTBa U NPUMECH B BO3YXE 0K 07

KUbIX MOMELLEHWIA, B BO3Ayxe paboyeil 30Hbl. HOpMaTMBHbIE fOKYMEHTLI. 0CNeACTBUS BO3AEIACTBUSA BbICOKOW K...

KOHLEHTpaLMK YrIeKnCcnoro ra3a Ha opraHu3m YenoBeka. MeponpusaTus no CHUXEHUIO YPOBHS 3arpsASHEHHOCTU
BO3/lyXa MCCNeAyeMON KOMHATHI.

I'IpaKTwlecxue 3dHATUA
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[MrMeHnyeckas oLeHKa CTeneHu 3arpA3HeHNs BO3[lyxa NOMELLEHNA Ha OCHOBE CONOCTABNEHUSA KOHLEHTpaLum
AVNOKCMUAR YrNepoaa C COOTBETCTBYIOWMUM FMMIMEHUYECKUM HOPMATUBOM.

PelweHne NpaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKMX 3a4aHMI1 HA PACYET KOIMYECTBA BELLECTBA,
KOHLIEHTPaLM BPeLHbIX MPUMECei B aTMOCHEPHOM BO3AYXE U BO3JYXE MOMEILEHU.

JlabopatopHble 3aHATUA

JlabopatopHas pa6ota «OnpefeneHue copepiaHus YINEKUCIOro rasa B BO3JyXe MOMELEHUs 3KCNpecc-
metofom». Nccnegosanue npo6 Bo3ayxa paboyeil 30Hbl. OnpeaeneHue CofepIKaHua yraeKUCaoro rasa B Bo3ayxe
NOMELEHUs IKCNPECC-METOLOM.

Tema 9.2.4.
Xumunyeckui
aHanm3 npob
MaTepuanos
CTPOUTENbHO-
pecTaBpaLMOHHON
AEATENBHOCTU U
AuM3aiHa

OcHoBHoe coaepixaHue

Teopetnyeckoe obyyeHue

Knaccudukaums matepranos, UCNOb3yeMbIX B CTDOUTENBbHO-PECTABPALMOHHOI NeATENbHOCTU N0 COCTABY, UX
HAa3HAYeHME U NPUMEHEHUE. XUMUYECKUI aHANIU3 MATEPUANIOB CTPOUTE/IbHO-PECTABPALMOHHOM JEATENbHOCTH U
AN3aiHa. XMMUYECKUI COCTAaB NUrMEHTOB, KpacUTEeNEeN, BAXYLUX CMeceid, 0COOEHHOCTM UX CBOWCTB U1
NpUMeHeHWsA B NPOPEeCCUOHANbHOM AeATeNbHOCTU. BewecTsa, ncnonb3yemble B KAUECTBE MUTMEHTOB U
CBA3yIOLMX MaTepuanos. Nctopuyeckas cnpaska. CoBpeMeHHble MaTepuansl.

"paKTVIlIECKVIe 3aHATUA

KaueCTBEHHbII M KONNYECTBEHHDBII COCTAB NPO6 MaTepPUaNoB CTPOMTE/IbHO-PECTaBPALMOHHOM AEATENbHOCTU K1
Au3aiiHa. KnaccuduKkaums Kpacok No YKPbIBUCTOCTW, NPO3PAYyHOCTM B 3aBUCUMOCTM OT MCMOJb3yeMbiX
MUTMEHTOB W CBA3YIOWMX BelecTs. OnpefeneHue COCTaBa KPacoK Ha COAEPIKAHUE MUKPO M MAKPO3JEMEHTOB.
PeweHne NpakTUKO-OPUEHTUPOBAHHBIX 3a[aHWII MO XMMUYECKOMY aHanu3y npob MatepuanoB CTPOMTESIbHO-
PeCTaBpPaUUOHHON AEATENbHOCTU U AN3AIHA.

JlabopatopHble 3aHATUA

WccnenoBaHue MaTepuanoB CTPOMTENbHO-PECTABPALIMOHHOM AEATENbHOCTH U AN3aiiHa.

JlabopaTopHas pa6oTa Ha Bblbop:

1. JlabopatopHas pa6oTa «M3roToBneHme Kpacok (nof6bop NMMrMeHTOB M CBA3bIBAKOWMX BEWECTB)».
WccnepoBaHue NpUMpPOAHbLIX MUHEPANOB, MOYYEHWE MUTMEHTOB NYTEM XMMUUYECKMX PEaKLUid, ONpeaeneHue
CBA3YIOWMX MaTEpPUaNoB. CpaBHEHME YKPbIBUCTOCTM M MPO3PAYHOCTH NONYYEHHbIX KPACOK NYTEM HAHECEHMA UX
Ha ucT bymaru.

2. JlabopatopHas paboTa «MccnenoBaHue CBONCTB BAXKYLWMX BELWECTB HA NPUMEPE TUNCay.

OnpepaeneHune CKOPOCTU CXBATbIBAHUSA NPUPOAHOTO U CTPOUTENLHOTO runca. ®akTopsl, ycKopsowme u
3amMeansiolMe cxpaTbiBaHMe NPUPOAHOTo runca. M’MncoBoe TecTo, TeMnepaTypa ero 3acTbiBaHus. CpaBHeHue
CKOPOCTH CXBATbIBAHWA NPUPOLHOTO U CTPOUTEIbHOTO FUMCa, onpeaeneHue hakTopoB, BAUSAIOWMX HA CKOPOCTb
CXBATbIBAHWA CTPOUTENbHOTO TUNCa, ONPEefeNeHUe TeMnepaTypbl 3aCTbiBAHWA TMNCOBOO TECTa.

0K 01
0K 02
0K 07
MK...

OcHoBHoe copepxaHue

10

0K 01
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Tema 9.2.5. Teoperndeckoe obyyeHue 2 0K 02
Wccneposarue YuyebHO-MCCNenoBaTENbCKUIA MPOEKT B 06M1aCTU MCCieaoBaHus 06bekToB TexHocdepbl. 0630p Tem yyebHO- OK 04
06beKTOoB nccnenoBaTeNbCKUX MPOEKTOB. ANroputM BbiNOJHeHUs npoekTa. OnpepeneHue npobnembl UCCNefOBaHUSA. 2 0K 07
TexHocdepsl MeTopabl NOMUCKA, aHaM3a U 06PabOTKM MH(DOPMALIMM O NPOEKTE B PA3/IUYHBIX UCTOYHUKAX. K.

MpakTuueckue 3aHATUSA 4

060CHOBaHME AKTYaNbHOCTW BbIOpPAHHON TeMmbl. BbisBneHue npobnembl uccnepoBaHus. Beibop 06bekToB M

METOA0B McCnenoBaHus. NMocTaHOBKA Leneit u 3apay uccnenoBavus. OnpepeneHue npoaykra UCCnefoBaHUs. 2

OnpefeneHue 3TanoB 1 COCTaBNEHUE NAAHA UCCNEA0BAHMS.

3awmta npoekta: [lpefcTaBieHWe pe3ynbTaTOB  BbIMOAHEHUA Y4eOHO-UCCNef0BATENbCKUX  MPOEKTOB 2

(BbICTYNNIEHWE C Npe3eHTaLMUEN).

JlabopatopHble 3aHATUA 4

WccnepoBaHue npepno)eHHOro 06bEKTA HAa KUCIOTHOCTb, WeET0YHOCTb, XMMUYECKWI COCTaB (3arpasHuUTeny,

MaKpo- U MUKpo3nemeHTbl). 06paboTka pe3ynbTaToB uccnenoBaHus. OUeHKA KayecTa uccnenyemoro 06bekTa 4

MCXOAS U3 PE3YIbTATOB XMMUYECKOT0 aHaIn3a
pomexyTouHas aTTecTayus no gucuunauHe (3K3ameH)
Bcero 144

*(06pa3oBaTenbHas OpraHM3auma BoiOMpaeT 0AUH MOAYNb U3 NPEaOKEHHbIX.
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3. YCNI0BUSA PEAJIN3ALIUN MPOTPAMMBI OBLLEOGPA30BATENLHON AUCLUMNINUHDI
3.1. Tpe6oBaHMA K MUHUMANbHOMY MaTepPUaNbHO-TEXHUYECKOMY obecneyeHuio

Ans peanu3auMum Nporpammbl  AWCUMNAMHBL - AOMXHbLI  ObITb  NPEsYyCMOTPEHDI
cnepylolme cneunanbHble MOMELWEHNA: Yy4YebHbI KabuHeT Xxumunm u/unm y4yebHoM
XMMUYECKOI nabopatopuu.

O6opynoeaHne yyebHOoro kabuHeta (HarnagHole nocobus): Habopbl
IWAPOCTEPKHEBbLIX MOAENen MONeKy/n, MOLENU KPUCTaNIUYeCKUX PelleToK, Konnekuuu
NPOCTBIX U CNOXHbIX BELWECTB U/UNN KONNEKLUM NONMMEPOB; KONNEKLMA TOPHLIX MOPOA
W MUHepanos, Tabnuua MeHpeneesa, yyebHble GuabMbl, LUbPOBLIE 06pa3oBaTeNbHbIE
pecypchl.

TexHUYeckue cpefcTBa 06YyUYEHMA: KOMNBIOTED C YCTPONCTBAMM BOCNPOU3BEAEHMA
3BYKa, NPUHTEP, MyNbTUMEOUA-NPOEKTOP C 3KPAHOM, MyNbTUMEAUHAA [OCKA, yKa3Ka-
npe3eHTep ANA npe3eHTauui.

06opyaoBaHue nabopatopuu U pabounx mect NabOPaToOpUmn: MEH3YPKM, MUMETKU-
KanefbHULbl, TEPMOMETPbl, MUKPOCKOM, Aynbl, NpPeAMETHble W MNOKPOBHbIE CTEKNa,
NNaHWeThl ANS KanenbHbIX peakuuii, dunbTpoBanbHas bymara, NPpoOMbIBaNKU, CTEKNAHHbIE
npobupKK, pesnHoBble NPobKW, GOHApUKKM, HABOP peaKTUBOB, CTEKNAHHbLIE MANOYKM,
WTaTMBbI AfA NPOOMPOK; MepHble UMAUHAPL, BOPOHKM CTEKNAHHbIE, BOPOHKM
penutenbHble uunuHgpuyeckune (50-100 mn), ctynku ¢ nectukom, hapdopoBbie YallkK,
NMUHLETHl, GuUAbTpbl OyMaxKHble, BaTa, Map/s, 4YacoBble CTEKNa, JNEKTPOMAMUTKY,
nabopaTopHble WTATUBLI, CMUPTOBbLIE TOPENKK, CMUYKK, NPUBOP ANA MONYYEHWUA ra3oB
(unn npobupka c ra3o0TBOAHON TpyOKOM), AepxaTenu Ansa NpoOUPOK, CKNAHKU AN
XpaHEeHWA PEaKTUBOB, Pa3faTOYHbIe NOTKU; XMMUYecKkne cTakaHbl (50, 100 u 200 mn);
WNATENN; MUHUETHI; TUTENbHBIE WKMNLbI; CEKYHAOMEPDI (TaliMepbl), MepHble Npobupku (Ha
10-20 mn) u mepHble Konbbl (25, 50, 100 u 200 mn), BoasHas GaHa (Man TepmocTar),
CTEKNIAHHbIE NANIOYKM; KOHUYECKNE KonObl ans TuTpoBaHua (50 1 100 MA); MHAMKATOPHbIE
NONOCKM Ans onpepeneHns pH W CTaHJapTHas MHOMKATOPHAA WKana; yHUBEPCaNbHbINA
WHBMKaTop; nuneTkn Ha 1, 10, 50 mn (unu gosatopsl Ha 1, 5 u 10 mn), GlopeTkn AN
TUTPOBAHUA, MeAMUMHCKME wnpuubl Ha 100-150 wmn, nabopatopHble W/uau

aHanuTnyeckue secel, pH-meTpel, CywmnnbHbI WKad, v gp. nabopatopHoe 060pyaoBaHMe.
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3.2. NudopmaumoHHoe obecneyeHue peanusaLmm nporpammsl

1. [dna peanu3zauumu nporpammbl 6ubnnoTeyHbld GoHL 06pa3oBaTesbHOM
OpraHv3aunMu [OMKEeH WMeTb MeyaTHble W/UNU 3NeKTPOHHble o6pa3oBaTenbHble U
MH(OPMALMOHHbIE PECYPChl, PEKOMEHAOBAHHbIE A/1f UCMOSIb30BAHMA B 06pPa30BaTe/IbHOM
NpoLecce, He CTaplue NATU NIeT C MOMEHTA U3JaHUA.

2. PekomeHayeMble neyaTHble W3AaHMA MO peanu3auuun oblweobpasoBaTesbHOM
ANCLUMNINHLL  NPeAcTaBieHbl B METOAMYECKMX PEKOMEHAAUMAX MO OpraHu3aLum
00yyeHus.
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4. KOHTPOJIb M OLLEHKA PE3Y/IbTATOB OCBOEHWS OBLLEOBPA30BATEJIbHOW
ANCLUUTJIUHDI

KoHTponb 1 oueHKa pe3ynbTaToB 0OYy4YeHMA OCYLWECTBAAETCA NpenofaBaTeNeMm B
npouecce NpoBeEHNS NPAKTUUYECKUX 3aHATUI 1 N1abOPaTOPHbLIX paboT, TeCTUPOBaHMSA, a
TaKXKe  BbINOJHEHUA  0OyYaloWMMUCA  WHAMBUAYANbHbIX  3afaHUN,  MPOEKTOB,
uccnenoBaHui, PesynbTaTsl 06yyeHUs onpepenstoT, Yyto obydalolwmecs SOMKHbI 3HATh,
NOHWMATb U JEMOHCTPUPOBATL NO 3aBEPLIEHNN U3YYEHUA AUCLUNIUHBI.

Ona ¢GopMMpOBaHMA, KOHTPONS W OLEHKM Ppe3ynbTaToB OCBOEHUA y4ebHOI
LUCLUNIUHBI UCNIONB3YETCA CUCTEMA OLEHOYHbIX MEPONPUATUIA, NPEACTABAAOWANA COOOM
KOMNNEKC Yy4yebHbIX MeponpuATUiA, COrNacOBaHHbIX C pe3ynbTaTaMu 0Oy4YeHWUs W
chopmynupoBaHHbix ¢ yuetom ®IOC COO (npepmeTHble pe3ynbTaTthl N0 AUCLUNAUHE) U

oroccno.

J.1. MenneneeBa

COOTBETCTBUH C UX
MOJIO)KCHUEM B
MEePUOIUYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB
JI.1. MenneneeBa

XapaKTEepU3aLNI0 XUMHUYECKUX
35IeMeHTOB: «Metamnyeckue /
HEMETAJIIMYECKHUE CBOICTBA,
ANIEKTPOOTPHULATEIBLHOCTD U
CPOJCTBO K 3JIEKTPOHY XMMHYECKHX
AJIEMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHUEM B ITEPUOANYECKON
CHCTEME XMMUYECKHX JJIEMEHTOB
JI.1. MeHnpaeneeBay.

Ne Monyas, / Paspex / Pe3yabTar 00yueHus OueHo4YHbIe MEePONPUSATHS OK
Tema
| |OcHoBHOIT MOaYJIb
1 |Pa3gea 1. OcHoBbl |(PopMyaTupoOBaTH 0a30BbIE
cTpoeHust MOHSITUS U 32aKOHBI XUMHHU
BellecTBa
1.1 |Crpoenue atomoB |CoOCTaBIsITh XUMUYECKUE 1. Tect «CTpoeHue aTOMOB OK 01
XUMHUYECKUX bopMyIIbl COETMHEHUN B XUMUYECKUX 3JIEMEHTOB U MPUPOJA
3JIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |XMMHYECKOU CBSZH.
pupoa OKHUCIIEHUS XUMUYECKUX 2. 3agauM Ha COCTaBJIEHUE
XUMHUYECKOH CBSI3U |3JIEMEHTOB, UCXOS U3 XUMUYECKHUX (DOPMYIT TBYXaTOMHBIX
BAJICHTHOCTH U COeTMHEHUH (OKCHJIOB, CYJIb(UIOB,
AJIEKTPOOTPULIATEILHOCTH  |TUAPUIOB U T.I1.).
1.2 |Ilepmogmueckuii | XapaKTepu3oBaTh [IpakTHKO-OPUEHTUPOBAHHBIE OK 01
3aKOH U TaOJuIla |XMMHUYECKHE DJIEMEHTHI B |TEOPETHUYECKUE 3aJaHuUs Ha OK 02

33




Monyas / Paznen /

Ne PesyabTaTt 00yyeHus OueHo4YHbIC MepONIPUATHS OK
Tema
2 |Paznmex 2. Cocraisth ypaBHeHusi U |KonrpoabHas paGora
XnuMHu4ecKue CXe€MbI XUMHY€CKHUX «CTpoeHue BelecTsa u
peakuuu peaxkumui XHMHYECKHE PEAKITUN
2.1 | Tunbl xumuueckux |CoCTaBIATh pEaAKIIMU 1. 3amauu Ha cocTaBICHUE OK 01
peakuuii COCJIMHEHMUS, PA3JIOKEHUSA, |ypPAaBHEHUN PEaKIUM:
oOMeHa, 3aMelIeHuUs, — COEIMHEHM S, 3aMELLEHUS,
OKHCIIUTEIBHO- pas3ioxeHus, 0OMeHa U peakiuii ¢
BOCCTAHOBUTEJIbHBIE y4aCTHEM KOMILJIEKCHBIX
peaKlMK U peaKiuu COCIMHEHUH (Ha mpuMepe
KOMIUIEKCO00pa3oBaHus (Ha |[TUAPOKCOKOMIICKCOB ATFOMUHUS
npumepe LIMHKA);
TUPOKCOKOMILIEKCOB — OKUCTUTENBHO-
ATIOMHUHUS U LIMHKA) C BOCCTAHOBUTEJIBHBIX PEAKLIUN C
y4acTHEM HEOPIaHUYECKUX |HCIIOJIb30BAHUEM METO/A
BEILECTB AIIEKTPOHHOTO OalaHca;
— C y4acTUeM KOMILUIEKCHBIX
coelMHEeHu! (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIMHKA U
QJIFOMHUHUS).
2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MIPOJIYKTA PEAKLK COCIUHEHNUS,
MacCOBOH W 00BEMHOM J10JIH
BBIX0/Ia IPOJYKTa PEaKLUU
COCTMHEHUS OT TEOPETHUECKHU
BO3MOKHOT0; 00BEMHBIX
OTHOIIIEHUH Ta30B; KOJINYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX BEIIECTB
Y TIPOJIYKTOB PEAKIIMH; MACChI
(0ObeM, KOTMUYECTBO BEIIECTBA)
MPOJIYKTa PEaKIIMH, €CIU OJTHO U3
BEILECTB JJaHO B BUJIE pacTBOpa C
OIIPEIECIEHHON MacCOBOW J10JIEN
PacTBOPEHHOTO BEIIECTBA.
2.2 |Onextponutnuecka |CocTaBIsATh ypaBHEHHS 1. 3ananus Ha cocTaBlIeHHE OK 01

s1 IUCCOLINALIAA U
HOHHBIA 0OMEH

XUMHUYCCKUX peaKHI/H/I
HOHHOT0 oOMeHa ¢
yqaCTI/IeM HeOpFaHI/I‘—IeCKI/IX
BEIIIECTB

MOJIEKYJISIPHBIX M HOHHBIX peaKInuit
C y4acTHEeM OKCHJIOB, KHCIIOT,
OCHOBAHHI U COJICH, HOHHBIX
peaKkuuii TuIposIn3a CoJeH,
YCTaHOBJIEHHE N3MEHEHHUS
KHUCIIOTHOCTH CPEJIBL.

2. JJaboparopHas padota «Peakuun
THIPOJIA3AY.
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Monyas / Paznen /

Ne PesyabTaTt 00yyeHus OueHo4YHbIC MepONIPUATHS OK
Tema
3 |Pa3gex 3. HccnenoBarb ctpoenue u |(KonrpoabHas padora
Crtpoenue n CBOMCTBA «CBOMCTBA HEOPraHUYECKUX
cBOlicTBa HEOPraHU4eCcKMX BelleCTB |BelecTB)
HEOpPraHu4ecKux
BeIleCTB

3.1 |Knaccudukanms, |Kimaccudunuponarts 1. Tect «Homenkmnatypa u HazBanue |OK 01
HOMEHKJIATypa U  |HEOpPraHMYECKHE BEIIECTBA [HEOPTaHWYECKUX BEIIECTB UCXOS
CTpOCHHE B COOTBETCTBUU C UX U3 UX XUMUYECKOU (HopMyIIbl WK
HEOPraHUYECKUX |CTPOCHHEM COCTaBJICHUE XUMUYECKOU (HopMyIIbl
BEILIECTB MCXOJA U3 Ha3BaHMS BEIIECTBA IO

MEXIYHAPOAHON UIIM TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM JIOJIH
(Macchl) XUHMHUYECKOTO DJIEMEHTA
(coennHeHUs) B MOJIEKyJie (CMeCH).
3. [IpakTrueckue 3agaHus Mo
KJIacCU(UKaLU1, HOMEHKIIAType U
XUMHUYECKUM (popmyiam
HEOPraHWYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB.

4. TlpakT4eckue 3alanus Ha
ompezeNeHue XUMUYECKOM
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XUMHUECKOH
CBSI3M U TUTIA KPUCTATUTMYECKOM
pELIEeTKU.

3.2 |dusuko- YcranaBiuBaTh 1. Tect «Ocobennoctu xumuueckux (OK 01
XAUMHAYECKHE 3aBUCUMOCTH (DU3UKO- CBOMCTB OKCHJIOB, KHUCIIOT, OK 02
CBOMCTBA XUMUYECKHUX CBOMCTB OCHOBaHUM, aM(QOTEPHBIX
HEOPraHUYeCKNX |HEOPTaHMUYECKHUX BEIIECTB |THAPOKCHJIOB U COJICH.

BEIIECTB OT CTPOEHUSI aTOMOB U 2. 3ajaHus Ha COCTaBJICHHE

MOJICKYIJI, a TaKKC THUIIA
KpI/ICTaJIJII/I‘{CCKOﬁ pPCHICTKU

YPaBHEHUN XUMHYECKUX PEAKIUH C
Y4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHMUYECKUX BEILECTB: OKCUI0B
METAJIJIOB, HEMETAJIJIOB U
aM(OTEepHBIX TIEMEHTOB;
HEOPraHWYECKUX KHUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOIINX UX
CBOMCTBA M CIIOCOOBI MOJTyYEHHS.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHUs Ha
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Monyas / Paznen /

Ne PesyabTaTt 00yyeHus OueHo4YHbIC MepONIPUATHS OK
Tema
CBOMCTBA U NIOJIyYEHUE
HEOPTraHUYECKHUX BEIECTB.
4. JTaboparopHnas pabora «CBoiCTBa
METaJIJIOB U HEMETAIIJIOBY.

3.3 |I[IpousBoacTBO OO6ocHoBBIBaTh 3HaueHUe U |[IpakTHKO-OpUEHTUPOBAHHBIC OK 01
HEOPraHUYECKUX  |IPUMEHEHUE 3a[JaHus 110 COCTABIICHUIO OK 02
BCIIECTB. 3HAYCHUE HEOPraHWYECKUX BEUIECTB B |[XUMUYECKUX PEAKIIUMA C yHaCTUEM
W IIPUMCHCHHC B OBITOBOH U HEOPraHWYECKUX BELIECTB,

ObITy U Ha IPOM3BOICTBEHHOM UCIIONIB3YEMBIX JUIS MX

TIPOU3BOACTBE JESTEIIbHOCTH YEJIOBEKA UX |MICHTU(UKALUN U TIPOMBIIUICHHBIX
(UBUKO-XUMHUYECKUMHU CIoCco0O0B MOTYYEHUSI.
CBOMCTBaMH

4 |Pa3nmen 4. HccaenoBarb crpoernue u | KonrposabHas padora

Ctpoenue u cBOlicTBa oprann4yeckux |«CTpoeHue H CBOMCTBA

cBolicTBa BellleCTB OpPraHMYecKUX BelecTB)»

OPraHMYecKux

BellleCTB

4.1 |Knmaccudukanus, |KmaccudunupoBaTh 1. 3agaHus Ha coCcTaBlIEHUE OK 01
CTpOCHHE U OpraHMYECKHE BEIIeCTBA B |Ha3BAaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO0 TPUBUATILHON WU
OpPraHUYECKUX CTpPOEHUEM MEXIYHAPOJAHON CUCTEMAaTUYECKOM
BEILIECTB HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJIEHUE MOJIHbBIX
Y COKPAIICHHBIX CTPYKTYPHBIX
(bopMyJT OpraHUYECKUX BEIIECTB
OT/ENIbHBIX KJIaCCOB.

3. 3aauM Ha onpezeneHue
npocreiien GopmMyJibl
OpPraHUYECKON MOJIEKYJIbI, UCXOMS
U3 3JIEMEHTHOTO cocTasa (B %).

4.2 |CsoiicTBa YcraHnaBiauBaTh 1. 3agaHus Ha coCTaBlIEHUE OK 01
OpraHUYEeCKUX 3aBUCUMOCTh (PU3UKO- ypaBHEHUH XxuMHuUeckux peakuuii ¢ |OK 02
COeIMHEHUN XUMHYECKUX CBOMCTB

OpTraHU4Y€CKUX BEHIECTB OT
CTPOCHUS MOJICKYJI

YYaCTHEM OPraHUYECKUX BEILIECTB
Ha OCHOBAHUM UX COCTaBa M
CTpPOEHHUS.

2. 3agaHus Ha COCTaBICHHUC
YPaBHEHUN XUMUYECKUX PEAKLUH,
WJUTIOCTPUPYIOIIUX XUMHUECKHE
CBOMCTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
TEHETUYECKOM CBSI3M OPTaHHYECKUX
BEILIECTB Pa3HBIX KJIACCOB.

3. PacuerHble 3a1a4¥ 110
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Monyas / Paznen /

Ne PesyabTaTt 00yyeHus OueHo4YHbIC MepONIPUATHS OK
Tema
YpaBHEHUSAM PEAKINI C ydacTHEM
OpraHMYECKUX BEILECTB.
4. JJaboparopnas pabota
«Ilony4yenue sTHIIeHa U U3yYEHUE
€ro CBOMCTBY.

4.3 |Opranuveckue O06ocHoBBIBaTh 3HaueHUE U |[IpakTUKO-OpHUEHTUPOBAHHBIC OK 01
BCIIICCTBA B MIPUMEHEHNE OPTraHUYECKUX |3aJJaHUsI IO COCTABJICHUIO OK 02
KUSHCNCATEIBHOCT | poriect B OBITOBOI U XUMHUYECKUX PEAKIMI C ydacTHEM
1 FerioBeika. IIPOU3BOJICTBEHHON OpraHMYECKUX BEILECTB,

[IpousBoacTBO U
MpuMereHTe JESTEIIbHOCTH YEJIOBEKA UX [UCIOIb3YyEMBIX JUISI UX
OpraHHY€ecKHX (U3UKO-XUMHYECKUMH UACHTU(HUKAIMN B OBITY U
BEILIECTB B CBOMCTBaMHU IPOMBIIIJIEHHOCTH.
MIPOMBIIIJICHHOCTH

5 [Pa3men 5. HUccaenoBars paBHoBecue |KoHTpoJsibHas padora
Kuneruveckne 1 |M CKOPOCTh XUMHYECKHX |«CKOpPOCTH XUMHMYECKOI peakiun
TepMOJAMHAMMYEC |peaKIuii U XUMHU4YeCKOoe pABHOBECHE)
KHe
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakumii

5.1 |Kunernueckue WccnenoBars BIusiHUE 1. JJTabopaTopHas pabota Ha Beioop: [OK 01
3aKOHOMEPHOCTH  |KOHIIEHTpaIlK1 — «OnpeneneHue 3aBUCUMOCTH OK 02
MPOTEKAHUS pearupyromux BemecTs 1 |CKOPOCTH pCakMu OT
XUMHYECKHX TeMIIEpaTyphl Ha ckopocTp | KOHUCHTPALNH pEaripyIomuX
peakuui XUMHUYECKUX PeaKkui BELLCCTBY;

— «OnpeeneHne 3aBUCUMOCTH
CKOPOCTH PEaKIUU OT
TEeMIIepaTypbD».

2. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/I1aHNs Ha aHAJIU3
(GakToOpOB, BIMSIOMIMX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKON
peaxiuu.

5.2 |Tepmomunamuyeck |MccienoBars BiIUsiHEE 1. 3amaun Ha pacyeThl TEIIOBBIX OK 01
ne MU3MEHEHHUs KOHIeHTpauu |3¢ddexToB xumudeckux peakuuit 1 |OK 02
3aKOHOMEPHOCTH  |BEILECTB, PEAKIIMU CPEAbl U |OIpeaesieHIe TUIla peakiuu (1o
MPOTEKAHUS TEMIIepaTypbl Ha CMELICHHUE |TEIIOBOMY 3P PEKTY: IK30- U
XUMHUYECKUX XMMHYECKOTO PABHOBECUS  [3HIOTEPMUYECKHUE).
peakiuii. 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
PaBHOBecue 3a/IaHMs Ha IPUMEHEHHE PUHIIAITA
XUMHYECCKHUX JIe IlaTense 11 HAXOXKACHUS
peakuuit HaIpPaBJIEHUS] CMEILIEHUs

paBHOBECHUSA XUMHYECKOH pPe€akuru U
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Mopnyas / Paznea /

Ne PesyabTaTt 00yyeHus OueHo4YHbIC MepONIPUATHS OK
Tema
aHanm3 (pakTOpOB, BIUSIONINX HA
CMEIIIEHNE XUMUUYECKOTO
paBHOBECHS.
3. JlabopaTopHas pabora
«M3yueHne BIUAHUS Pa3IMYHBIX
(bakTOpOB Ha CMEIlEHUE
XMUMHUYECKOTO PaBHOBECHUS.
6 |Pa3mea 6. HccaenoBars qucnepcubie | KonTposbHasi padoTa mo reme
JucnepcHbie CHCTEeMBI «/lucnepcHble CHCTEMbI»
CUCTEMBbI
6.1 [ducnepcHbie Paznuuarh uCTUHHBIE 1. 3agauu Ha MPUTOTOBJIICHUE OK 01
CUCTEMBI U pacTBOpPBI, KOJIJIOUIHBIE pacTBOpPOB. OK 02
(baxTops! NX pacTBOpHI U 2. IIpakTHKO-OpUEHTUPOBAHHBIE
YCTOHYHBOCTHU rpyOOUCTIIEpPCHBIE CUCTEMBI [pacUeTHBIC 33/IaHUS Ha AUCTIEPCHBIC
HA OCHOBE XUMUYECKOTO CUCTEMBI, HCITIOIb3yeMbIe B OBITOBOM
JKCIIEPUMEHTA Y TIPOU3BOJICTBEHHOM I€ATEIbHOCTH
YeloBeKa.
6.2 |UccnenoBanue HccnenoBath pusuko- JlaboparopHnas paboTta (Ha BeiOOp): |OK 01
CBOICTB XUMHUYECKHE CBONCTBA — IlpuroroBieHue pacTBOPOB;
JMCTIEPCHBIX pa3IMYHBIX BUJIOB — WccnenoBanue qucnepcHbIX
CUCTEM JUCIIEPCHBIX CUCTEM CHUCTEM.
7 |Pa3men 7. HccaenoBarhb cBoiicTBa
KauecTBeHHbIE  |OpraHMYecKHX U
peakuuu HEOpPraHu4ecKuX BellecTs
o0HapyKeHHsA € MCI0JIb30BAHHEM
OPraHMYecKMX H |KauyeCTBEHHBIX peaKkuuii
HEOPraHUYecKuX
BellecTB
7.1 |OGHapy>xeHue Uccnenosathb 1. JTabopaTopHnast pabota (Ha OK 01
HEOPTaHMYECKUX |KAa4eCTBEHHBIE PEaKIuu BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTUYECKHE PEaKIIuu
AHHOHOB kaTuoHOB [-VI rpymm;
— AHaUTUYEeCKUE peakiuu
aHMOHOB.
2. llpakTrdeckue 3a1aHus Ha
COCTaBJICHUE YPABHEHUI peakInui
oOHapy»keHus KaTuoHoB [-VI rpymnn
Y aHHOHOB, B T.4. B MOJIEKYJISIPHON U
MOHHOM (hopMmax.
7.2 |OOHapyx)eHUE Uccnenosath 1. JTabopaTopHnast pabota (Ha OK 01
OpPraHUYECKUX Ka4eCTBEHHBIE PEaKIIH BBIOOD):
BELIECTB OpraHHYECKUX coeAnHeHul |— KadecTBeHHbIE peakiuu Ha
OTJENbHBIX OTJICHHBIX KJIACCOB OTJIeTbHBIE KJIACCHl OPTaHUUYECKUX
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Monyas / Paznen /

Ne PesyabTaTt 00yyeHus OueHo4YHbIC MepONIPUATHS OK
Tema
KJIACCOB C BEILIECTB;
HUCTIOJIb30BAHUEM — KadecTBeHHbIN aHaTH3
Ka4ueCTBEHHBIX OpraHWYECKHX COCTMHEHHUH 110
peakmuit (YHKIIMOHAJIBLHBIM TPYTIIaM.
2. [IpakTryeckue 3aanus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxkuuii oOOHapyKEeHUs
OPraHUYECKUX COCIUHECHUM.
Il |IIpuknagHoii MoayIb
8 |Pa3meu 8. OueHnBaTh NOCJHEACTBUA |3amuTa Keica (¢ yueroM Oyayuuei
Xumus B ObITY U |OBITOBOM U npogeccuoHAIbHOM
NMPOU3BOJACTBEHHO (NMPOU3BOJACTBEHHOM AesiTeJIbHOCTH)
i 1eSITeIbHOCTH  |1eATEJIbHOCTH YeJOBEKA C
YyeJI0BeKa MO3HIMI DKOJTOTHYECKOM
0e30nmacHoOCTH
Xumus B ObITy 1 |OLIEHUBATD MOCIEIACTBUS Keiic (c yuerom Oyaymieit OK 01
HpOHSBOHCTBeHHOﬁ OBITOBOU U HpO(i)eCCI/IOHaHBHOfI [[ei[TCJII)HOCTI/I) OK 02
eATENbHOCTH NPOHM3BO/ICTBEHHOI Bo3MokHBIC TEMBI KEHCOB: OK 04
YeJIoBeKa JIeSATETLHOCTH YEJI0OBEKa C 1. Tlorennenue kmamara u OK 07
. . BBICBOOOIK/ICHUE Ta30BbIX THAPATOB
MO3UIMH SKONOTHYECKOH | o (veana.
GesomacHOCTH 2. Byayuiue MaTepuasl Ui aBua-,
MAalIuHO- U MPUOOPOCTPOCHUS.
3. HoBble maTepuaiibl s
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
PacCTUTENBHBIX MTPENapaToB.
9.1 |Pa3gen 9.1. HNurtepnperupoBarb 3amura yyeOHo-
HccaenoBanue 1 |XUMHYECKHE MPOLECCHl M |HCCIEI0BATENbCKOIO NMPoeKTa (¢
XHUMHYECKUI siBJIeHUs B Ouocepe yueTom Oyayuei
aHaIu3 00bEKTOB npo¢eccuoHaTbHOMI
onocdepnbl AesiTeIbHOCTH)
9.1.1|OcHoBbI Beimonuate nonseiif nukn | 1. Jlaboparophas padota «OcnoBsl  [OK 01
nabopatopHoit AKCIIEPUMEHTAIBHOTO 1ab0paTOPHOMN MPAKTUKI.
MPaKTUKU B HCCJIEIOBAHMUS C 2. TunoBble pacueTsl O TEMATUKE
npodeccuoHanbHbI |COOJI0IEHUEM PABUI AKCIIEPUMEHTA.

X JTabopaTtopusix

Oe3omacHOro oOpaleHus ¢
BEIIECTBaAMHU U
71a00paTOPHBIM
00opyaoBaHHEM

3. 3a1auM Ha BBIUMCIEHHUE CPETHETO
3HAYEHUS IKCTIEPUMEHTATbHBIX
JTAHHBIX, TIOTPETTHOCTH.

4. IlpencraBieHue pe3yibTaToB
HKCIIEPUMEHTA B pa3InyHON opme
(Tabnuua, rpaduK, OTYET, TOKIIA/,
IIPE3EHTALINS).
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Monyas / Paznen /
Tema

PesyabTaTt 00yyeHus

OueHo4YHbIC MepONIPUATHS

OK

9.1.2

XUMUYECKUMN
aHayu3 nMpod BOJBI

HccnenoBath XUMHUECKUNA
cocTaB Ipod BOABI

1. Tect «CBoiicTBa 1 COCTAaB BOIBI.

2. 3ananue «XMMUYECKUN COCTaB
BOJIbI, TUII BOJBI U CIIOCOOBI €e
MPUMEHEHHUS» (C UCIOIB30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3a]JaHUs Ha COCTaB
BOJIBI ¥ CTIOCOOBI BBIPAYKEHUS
KOHIICHTpALU{ U IlepecyeT
KOHIIEHTpalUi (C UCII0JIb30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. JJaboparopHas paboTa Ha BBIOOD:

— OuucTKa BOJIBI OT 3arpsi3HECHUIM;
— Onpenenenne pH Bozbl 1 ee
KUCJIOTHOCTH;

— OrnpezenieHne KeCTKOCTU BOJIBI U
CIOCOOBI €€ YCTPaHEHUS.

OK 01
OK 02
OK 07

9.13

XUMHYECKIH
KOHTPOJIb KaYeCTBA
MPOAYKTOB
ITUTaHUS

HccnenoBath XUMHUECKUN
COCTaB HpOIIYKTOB IINTAHUA

1. Tect «Oprannueckue u
HEOpPTraHMYECKUE BEIECTBA,
BXOJISIIIE B COCTAB IPOJTYKTOB
HUTAHUS.

2. IlpakTUKO-OpUEHTUPOBAHHBIE
3aJJaHUs [0 KyJIMHApHOW TeMaTHKe.
3. JJaboparopHas pabota (Ha
BBIOOD):

— OGHapy’KeHHe HUTPATOB B
MPOAYKTaX MUTAHUS;

— HUccnenoBanue npoayKToB
MUTAHUS Ha HAIWYHE YTIIEBOIOB
(MyKa, TBOpPOT, MOJIOKO, HOTYPT) Ha
HaJIN4YMe YTJIEBOIOB (Kpaxmall,
TIII0K03a, caxapo3a).

OK 01
OK 02
OK 07

914

XUMUYECKUN
aHanu3 npood
MOYBEI

HccnenoBaTh XUMHYECKHHA
COCTaB NMpoO MOYBbHI

1. TecT Mo TeMe « XMMHYECKUI
COCTaB HEOPTraHUYECKUX U
OpPTaHUYECKUX YJIO0OPECHHID.

2. 3amanne «B3anmMocBs3b cocTaBa
MOYBKI, THII IIOYBEI U €€
Ha3HAUYCHHUY.

3. JlabopaTopHas pabota (Ha
BBIOOD):

— ObHapy>keHne HEOPraHUIECKIX
npuMeceid B po0ax MoYBHI;

— Onpenenenne pH BogHOM

OK 01
OK 02
OK 07
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Monyas / Paznen /
Tema

PesyabTaTt 00yyeHus

OueHo4YHbIC MepONIPUATHS

OK

BBITSIDKKH ITOYBBI, €€ KMCIIOTHOCTH U
mICJI0YHOCTH.

9.15

Uccnenosanue
00BEKTOB
ouocdepbl

HccnenoBaTh XUMHYCCKUI
coctaB 00beKTOB OHochepsl
Ha IIpUMeEpPe MPOAYKTOB
MUTAHMS, BOJBI ¥ IIOUYBBI

Y4eOHO-HCCIeI0BaTENbCKUHN TIPOCKT
B 00J1aCTH HUCCIIEI0BAHUS 00BEKTOB
ounocdepsl.

Bo3MokHbBIE TEMBbI IPOEKTOB:

1. Uccnenosanue coctasa
MHHEPAIBHON BOJIBI U
PEKOMEH/IAIMHU T10 €€
HCII0JIb30BaHUIO.

2. UccnenoBanue pa3pyliaroiiero
JIEUCTBUS MPUPOJTHON BOJBI HA
CTPOUTEIIbHBIC MAaTEPHUAIIBI.

3. CocraBiieHHE NPOEKTA
[IBETHHKA/0Topojia/cajia B
3aBHCHUMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX TIOYB.

4. CocTaBiicHHE
cOaTaHCUPOBAHHOT'O MEHIO Ha JICHb
(Hemento) B 3aBUCUMOCTH OT
cofiep)KaHUsd XUMHUYECKUX MaKpo U
MHUKPO3JIEMEHTOB B IPOIYKTAX
IMUTAHUS.

5. UccnenoBaHue KauecTBa
HUTHEBOU BOJBL.

6. Uccnenoanue npod
BOJIOTIPOBOHOM BOJIbI HA MPEAMET
YCTPaHEHUS )KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI B
CEJIbCKOXO03SMCTBECHHOU
JIeSITeIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Paznen 9.2.
HUccnenoBanue n
XUMHYECKHIi
aHaAJIN3 00HLEKTOB
TexXHoChepbl

HurepnperupoBarhb
XHMHYecKHe Mpouecchl U
SIBJICHUSA B TexHOc(pepe

Y4eOHo-nccIe10BaTEIbCKHT
NPoeKT (¢ yueTom Oyaymeit
npogeccuoHaTbLHOMI
AeSITeJIbHOCTH)
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Mopnyas / Paznea /

Ne PesyabTaTt 00yyeHus OueHo4YHbIC MepONIPUATHS OK
Tema
9.2.1|{OcHoBBI Boimonusate nonuenii ukn | 1. JlabopatopHas padora «OcuHoBer  |OK 01
nabopaTopHOI AKCIIEPUMEHTAIBHOTO 1ab0opaTOPHOUN PAKTHKI.

MIPAKTUKU B HCCJIETIOBAHMUSI C 2. TunoBble pacyeThl IO TEMATHKE

npodeccuoHaNbHbI |COOII0IEHUEM TPABUIT AKCIIEPUMEHTA.

X nmaboparopusix  |0ezomacHoro obpamienus ¢ |3. 3a1a4u Ha BEIYKUCICHUE CPEIHETO
BEIIECTBAMHU U 3HAYEHUS IKCIIEPUMEHTAIBHBIX
1a60paTOPHBIM JTAHHBIX, TOTPEUTHOCTH.
000pyA0BaHUEM 4. IlpencraBiaeHue pe3ynbTaToB

AKCIIEPUMEHTA B Pa3InuHON popme
(Tabnuma, rpaduk, OTYET, TOKIIA/,
MIPE3CHTAIINS ).

9.2.2 | Xumu4ieckwuii UccnenoBars xumuueckuit | 1. 3agaun Ha onpeneneHue OK 01

aHaiu3 1mpoo COCTaB MPOO TEXHUYECKOW |METassIOB, HEOPTaHUYECKUX OK 02

TEXHUYECKOH BOIBI |BOOEI aHHUOHOB M opranuyeckux Bemiects B|{OK 07

TEXHUYECKOH BOJIe Pa3HOTrO
HA3HAYCHHUSI.

2. IlpakTKO-OpUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/1aHUsl HA COCTaB
BOJIbI U CITIOCOOBI BBIPAYKEHUS
KOHIICHTpALUi U IIepecyeT
KOHIIEHTpalUH (C UCMOIb30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. 3aganne « XUMHYECKUHN COCTaB
TEXHUYECKOHN BOJBI, TUI BOJIBI U
CrocoObI ee MpUMEHEHUS» (C
WCII0JIb30BaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JJaboparopnas pabota (Ha
BBIOOD):

— Onpezenenne XJI0pua0B METOIOM
TUTPOBAHUS B TEXHUYECKOU BOJIE;
— Onpezenenne KeCTKOCTH
TEXHUYECKON BOJBI METOJOM
TUTPOBAHUS.
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Monyas / Paznen /

Ne PesyabTaTt 00yyeHus OueHo4YHbIC MepONIPUATHS OK
Tema

9.2.3 | Xumuueckuit Hccnenosars conepxanue |1. Tect no teme « XumMudeckuit OK 01
KOHTPOJIb KQUeCTBa |YTJIEKHACIIOTO ra3a B BO3/LyXe |COCTaB aTMOC(HEPHOTO BO3IyXa U OK 02
BO3/yXa BO3JIyXa paboueli 30HbD». OK 07

2. ITpakTUKO-OpUEHTUPOBAHHbBIEC
3aJlaHUsl HA XUMUYECKUI aHann3
cocTaBa BO3/yXa.

3. JlabopatopHas paborta
«OmnpeneneHue coepxaHus
YIJIEKHCIIOro ra3a B BO3AYXe
MTOMENICHUS IKCIIPECC-METOI0M.

9.2.4 | Xumudeckuii HccnenoBath mpoOs 1. [IpakTHKO-OpUEHTUPOBAHHBIC OK 01
aHanu3 mpoo MaTepHaJIOB CTPOUTENIBHO- |3a/laHus 10 XuMU4Yeckomy ananuzy [(OK 02
MaTepuasoB pecTaBpaluOHHON mpo0 MaTepuaioB CTPOUTEIHHO- OK 07
CTPOUTENBHO- NESTENIbHOCTH U JM3aiiHa  |pecTaBpallMOHHOM NeSTeNbHOCTH U
pecTaBpalluOHHON Ju3aiiHa.

NEATETbHOCTH H 2. JJaboparopnas pabota (Ha
u3aiftHa BBIOOD):
— M3roroBnenue kpacok (moadoop
MMUTMEHTOB U CBA3BIBAIOLINX
BEIIECTB);
— HUccnenoBanue CBOWCTB BSIKYIIMX
BEIIECTB HA MIPUMEpE TUIICA.

9.2.5|UccnenoBanue HccnenoBarh xumudeckuii | YueOHo-uccnenoBarenbckuii mpoekt |OK 01
00BEKTOB cocTaB 00BEKTOB B oOnactu uccienoBanusi o0bextoB |OK 02
TexHoc(hepbl TeXHOC(epsl Ha IpUMEpPe | TeXHOC]EpHI. OK 04

TEXHUYECKOH BOABI U Bo3MoxHBIE TEMBI IPOEKTOB: OK 07

MAaTEepHAJIOB CTPOUTEIIHHO-
pecTaBpalOHHOM
NEITEILHOCTH U JU3aiHa

1. KoHTponb kayecTBa TEXHUYECKOU
BOJIbI Pa3HbBIX BUJIOB B COOTBETCTBHHU
¢ metogukamu 1o I'OCT.

2. Co3nianue 1eKopaTUBHON
HITYKAaTypKH.

3. ITurMeHTHI B U3AEIUAX U3 CTEKIIA.
4. VccnenoBanue pa3pymaromero
JIENCTBUS BOJIbI HA CTPOUTEIIBHBIE
MaTepHabl.

5. O1eHka COCTOSHMS BO3AyXa
paboueit 30HbI CIEIUATICTa
(TexHomora, CTpOUTENS U T.II., C
y4eTOM 00J1acTH
podeCCHOHATBLHOM 1eATETEHOCTH )
B COOTBETCTBUYU C HOPMATUBHBIMU
JIOKyMEHTaMHU.
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