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AHHOTauuA

MpuMmepHbI yuebHO-MeTOANYECKUI KOoMNNeKe (aanee - YMK) paspaboTaH ¢
uenbto obecnevyeHnsa KavyeCTBEHHOW peanm3aumm OCHOBHOM MPOdeCcCUOHaNbHOM
obpasoBaTenbHoM nporpammsbl (aanee — OMOIMM CMNO) no obweobpasoBaTenbHOM
ONCUMNINHE «XMMUA» M NpeacTaBnaeT cobom OTKPbITYHO cuctemy YyyebHo-
MEeTOAMNYECKOM AOKYMEHTALMK, CPeaCcTB 0Oy4eHNA U KOHTPOAA, HEOBXO4MMBbIX ANA
KQueCcTBEHHOM oOpraHusaumMm obpasoBaTesbHOro NpoLecca, CaMOCTOATE/IbHOM
BHEaygMUTOPHOM paboTbl CTyAeHTOB B COOTBETCTBMM C TpeboBaHMAMM
depepanbHOro rocyaapCTBEHHOrO CTaHAapTa cpegHero obuwero obpasosaHuA
(nanee—droc CO0) s npeaenax oceoeHma OMOIM CMO Ha 6a3e ocHOBHOro obuwiero
obpaszoBaHuA.

YMK BbIiCTynaeT B Ka4yecTBe MWHCTPYMEHTa CUCTEMHO-MeTo4Mn4YecKoro
obecneyeHmnsa yyebHOro npouecca NO  AUCUUNAMHE  «XUMMUA»,  €ro
npeaBapuUTENbHOrO NPOEKTUPOBAHMA, 0b6begUHAET B eANHOE LEenoe Pas/nyHble
OVOAKTUYECKME CpeacTBa, packpbiBaeT TpeboBaHUA K pe3ynbTaTaM OCBOEHUA U
COAEPKAHMIO ANCUMMNNNHDI.

B paspene 1 YMK onpegeneHbl mecto gucumniauHbl B CTpyKktype OMNOIM Cro,
npegmeTHble pe3y/ibTaTbl OCBOEHUA AUCUMNAMHBI, 06wmne KomneteHumn OProc
CMNO, popmMpOBaHMIO N PA3BUTUIO KOTOPbIX CNOCOBCTBYET ANCLUNANHA «XUMUAY.

B pasgene 2 YMK npuseneHo noypo4yHoe TemaTnyeckoe nsiaHmposaHue. B
NOYPOYHOM TEMATUYECKOM NAaHe AUCUMMNAMHBI NO KAaXKA0M Teme yKasaHbl TUMbl
3aHATMIN, GOPMbl U METOAbl KOHTPOANA, ANA NPAKTUYECKUX 3aHATUM NpuBeneHa
OO0NONHUTENbHAA nTepaTypa.

KpaTKaa XapaKTepucTmMKa Kaxkaoro 3aHATMA OUCUMNAMHBLI AaHA B OMOPHbIX
KoHcnekTax. C uenbto NPOEKTUPOBAHMA MPAKTUYECKUX 3aHATUIN pa3paboTaHbl
TEXHONIOTMYECKMNE KapTbl 3aHATUN.

B n.n. 2.2. n 2.3. YMK npusegeHbl npumepbl OMOPHOro KOHCMNEeKTa
KOMOMHWMPOBAHHOIO 3aHATUA U TEXHONOTMYECKOM KapTbl MPAKTUYECKOro 3aHATUSA.

B pa3agene 3 YMK npeactasneH npumepHbIin GOHA, OLLEHOYHbIX CPeacTB AnA
TEKYLWLEro, TEMATUYECKOro KOHTPO/A W MNPOMENKYTOYHOM aTTectauum no
AncunnanHe «Xmmua». na TeKywero KOHTPoaa ycBoeHnAa y4ebHoro matepuana
CTyAeHTaMM  npegHa3HayeHbl  y4yebHble M TPEHUPOBOYHbIE  3a4aHus,
COCTaBNAKOLWME OCHOBY y4ebHOro npouecca, Hanpas/ieHHble Ha pOpMUPOBaAHME
pe3ynbTaToB o0b6ydYeHMA nNo aucumnavHe. Ona pybexHoro (TemaTmyecKkoro)
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KOHTPONA W  NPOMEXYTOYHOM aTTecTaumm npegHa3HayeHbl OLEHOYHblEe
MEepPONPUATUA, KOTOpPble NO3BOAAIOT NpenogasaTesito O4HO3HAYHO OonpenesinTb,
AOCTUTHYT UIN HEe AOCTUTHYT COOTBETCTBYIOLLMI pe3ybTaT 0byyeHums no pasgenam
ONCLUUNANHBI U BCEMY KYPCY B LLE/IOM.

C uenbld NPOEKTUPOBAHMA  OLEHOYHbIX CPeacTB, [AOKa3aTesbHO
NPOBEPAIOWMX AOCTUXKEHNE O0Oy4YaloWMMmMCA 3anIaHUPOBAHHbLIX pPe3y/bTaToB
obyyeHna no Kaxkgown Teme, pasgeny, avcumnamue, B n. 3.1. YMK pa3spaboTtaH
NacnopT OLEHOYHbIX CPEACTB Mo AUCUUNINHE «XUMUA» (YrnyBNeHHbI YPOBEHD),
roe COOTHeCeHbl pe3y/sibTaTbl 0Oy4eHMA MO Temam, pasgenam C OLEHOYHbIMMU
MEPONPUATUAMU U OLEHOYHBIMN CPEACTBAMM.

B n.n. 3.2-3.4. YMK npusegeHbl NpuUmMepbl OLLEeHOYHbIX CpeacTB TeKyL,ero,
pyberKHOro (TemaTMyeckoro) KOHTPOAS U MNPOMEXKYTOYHOM  aTTectauum,
ABNAOLWMXCA MOAENbHbIMU.

Kaxapli npenogasaTtenib B paMKax CBOEN METOAMNYECKON AeATENbHOCTM CaM
NPOEKTUPYET U pa3pabaTbiBaeT cpencTsa 0by4eHMA N KOHTPOAA, a TaKXKe BblbnpaeT
MeToabl M OpPraHM3auMoHHble GOopMbl  UCXOZA U3 OPraHU3aLMOHHO-
negarormyeckux ycnosmi obpasoBaTesibHOro npouecca, CO6CTBEHHOrO OMbITa,
YPOBHA NOArOTOB/IEHHOCTU U MOTUBALMWN 0OYYaIOLLMXCSA.



1. Mecto AUCUMNAMHDLI B CTPYKType OCHOBHOW 06pasoBaTe/ibHOIA
nporpammbl

OvcumnanHa «Xmumusa» ABNAETCA 4YacTblo 06A3aTeNbHON npeaMeTHOM
obnactn «ECTecTBEHHble HayKu», M3y4yaeTca B o0buieobpa3oBaTeNbHOM LUKIE
yyebHoro nnaHa OMOM CNO. AucumMnanHa uMmeeT MeXANUCUNNINHAPHbIe CBA3M C
APYTUMU ANCUMNIMHAMKM 06Weobpa3oBaTeNIbHOIO LMKAA.

B pamKax NpPorpammbl ob6weobpasoBaTeibHOM ANCUMNANHDI
oby4aLWMMmMCA OCBANBALOTCA CaeayoLlme npegMeTHble pe3yabTaThbl:

Koabl
Pe3ynbTaTbl 0CBOEHUA AUCLUMN/INHDI HA YrNy6AeHHOM ypOoBHe
pe3ynbTaTtoB
| OCHOBHOM MmoAayNb
PA 1. dopmynupoBaTtb 6a30Bble NOHATUA U 3aKOHbI XMMUMU
CocTtaBnatb XMmmyeckme GopmMynbl COegUHEHUIA B COOTBETCTBUM CO
PO 1.1. CTENEHb OKUCNEHUA XMMUUYECKUX 3/IEMEHTOB, NCXO4A N3 BAaJIEHTHOCTU U
3N1EKTPOOTPULLATENBHOCTH
XapaKTepn3oBaTb XMMUYECKNE SNEMEHTbI B COOTBETCTBUM C UX
PO.1.2. NONOYKEHNEM B NEPUOANYECKON CUCTEME XMMUYECKUX 31emeHToB [.U.
MeHpeneesa
PA 2. CocTaBnATb YpaBHEHMUA U CXEeMbl XMMUYECKUX peaKkumii
CocTaBniATb peakummn coegmMHeHns, Pa3noxKeHnsa, obmeHa, 3amelleHuns,
PO 2.1 OKMUCANTENIbHO-BOCCTAHOBUTE/IbHbIE PEAKLMU U peaKkumnmn
o KOMM/IeKcoobpa3oBaHMA (Ha NPMMEPE rTMAPOKCOKOMMIEKCOB a/IIOMUHUS U
LMHKa) C y4acTUEM HEOPraHUYECKMX BELLECTB
P 2.2 CocTtaBnAaTb ypaBHEHUA XMMUYECKMX PEAKLIMM MOHHOFO 0OMEHa € yYacTuem
o HeopraHM4YecK1x BeLLLecTs
PA 3. UccnepoBaTb CTpOeHUE M CBOMCTBA HEOPraHMYECKUX BeluecTs
PO 3.1 KnaccnoumumpoBaTb HeoOpraHMYeCcKMe BeLLecTBa B COOTBETCTBUM C UX
o cTpoeHnem
P 3.2 YcTaHaBAMBaTb 3aBUCUMOCTb PU3UKO-XMMUYECKUX CBOMCTB HEOPraHMYECKMX
o BELLECTB OT CTPOEHMA aTOMOB W MOJIEKY/T, @ TaK¥XKe TUMa KPUCTANIMYECKOM




PeLweTKn

O60cHOBbIBaTb 3HaYEHME U npnmeHeHmne HeopraHM4yeCKmMx BeLwecTs B

PO 3.3. 6bITOBOM M NPOUN3BOACTBEHHOMN AEATE/IbHOCTU YeN0BEKA X PUIMKO-
XUMWYECKMMM CBOMCTBAMM
PA 4. UccnepoBaTb CTpOEHUE U CBOMCTBA OPraHUYECKUX BeLLecTs
P41 KnaccnomumpoBaTb opraHMyYecKme BeLLeCcTBa B COOTBETCTBUM C UX
o CTpOeHnem
P 4.2 YcTaHaBMBaTb 3aBUCUMOCTb GU3UKO-XMMUYECKUX CBOMCTB OPraHUYecKmx
o BELLECTB OT CTPOEHNA MOEKYN
O60CcHOBbIBaTb 3HAaYEHWNE U NPUMEHEHNE OPraHMYECKUX BELLLECTB B
PO 4.3. 6bITOBOM M NPOMN3BOACTBEHHOWN AEATENBHOCTU YENOBEKA NX PUIMKO-
XMMUYECKMMM CBOMCTBAMM
PA 5. UccnepoBaTb paBHOBECUE M CKOPOCTb XMMUUYECKUX peakuuii
P 5.1 NccnenoBaTb BANAHWE KOHLLEHTPALLMM Pearnpyowmnx BELWECTB U
o TemnepaTypbl Ha CKOPOCTb XMMUYECKUX PEAKLUM
P 5.2 NccnepnoBaTb BANSHNE NSMEHEHUA KOHLEHTPALLMM BELLLECTB, PEAKLUM
o cpeabl M TemnepaTypbl HA CMeLEeHMEe XMMNYECKOTO PaBHOBECUS
PL 6. UccnepoBaTb AUcCNepcHble CUCTEMDI
P 6.1 Pa3nnuyatb UCTUHHbIE PACTBOPbI, KOANOWUAHbIE PACTBOPLI U
o rpyboamncnepcHblie CUCTeMbl HA OCHOBE XMMMUYECKOro SKCNepuMeHTa
P 6.2 NccnepoBaTb GU3MKO-XMMUYECKNE CBOMCTBA PA3/IMYHbBIX BUAOB
o JMCNEPCHbIX CUCTEM
PO7 UccnepoBaTtb CBOMCTBA OPraHMYE€CKUX U HEOPraHUYECKUX BELLLECTB C
) MCNO/Ib30BaHMEM KaueCTBEHHbIX peaKkLuum
PO 7.1. NccnenoBaTb KayecTBEHHbIE PeakL MM HEOPraHMYECKUX BELLECTB
P 7.2 NccnepnoBaTb KaYeCcTBEHHbIE PEAKLIMM OPraHUYECKMUX COeAUHEHN
o OTAE/bHbIX KNaccos
| MNpodunbHbIN (NPUKNaAHONI) moayab
PO 8 OueHunBaTb NocaeacTsmsa 6bITOBOM U NPOU3BOACTBEHHOMN AEATE/IbHOCTU

yesioBeKa € No3nuuin sKonornueckom 6esonacHocTu




PO 9.1. MHTepnpeTMpoBaTb XMMMUUYECKME NpoLeccbl U ABieHUsA B buocdepe

BbINONHATL MOMHbIN LMKA 3KCNEPUMEHTANbHOIO UCCNEA0BaAHUSA C
PO 9.1.1. cobnogeHnem npasma 6e3onacHoOro obpalleHns ¢ BewecTsamm u
nabopatopHbiM 060pyaoBaHNEM

P4 9.1.2. NccnepoBaTb XMMMUYECKMI coCcTaB Npob BoAbl
PO 9.1.3. NccnenoBaTb XMMUYECKMIA COCTaB NPOAYKTOB NUTaHMA
PO 9.1.4. NccnepoBaTb XMMMYECKMI COCTaB NPO6 NoYBbI

MccnenoBaTb XMMMYECKUI cOCTaB 06beKTOB Brocdhepbl Ha Npumepe

P4 9.1.5.
NPOAYKTOB NUTAHWUA, BOAbl U NOYBbI

PO 9.2. MHTepnpeTMpoBaTb XMMUYECKUE NPOLLECChI U ABNEHUA B TexHocdepe
BbINONHATL NONHBIM LKA 3KCNEPUMEHTANIbHOIO UCCNeA0BaHMUA C

PO 9.2.1. cobnogeHnem npasm 6e3onacHoOro obpalleHns ¢ BewecTsamm u
NabopatopHbiM 060pyaoBaHNEM

PO 9.2.2. NccnepoBaTb XMMUYECKMI COCTaB NPOb TEXHUYECKOM BOA,

P4 9.2.3. UccnepoBaTb coaeprkaHme yrAeKUCoro rasa B Bosgyxe

PN 9.2.4 NccnepoBatb Npobbl maTepmnanos CTPOUTENIbHO-PECTaBPALMOHHOM

T [eATeNbHOCTU U An3aitHa

NccnenoBaTb XMMMUYECKUIA COCTaB 06bEKTOB TexHOCdepbl HA Npumepe

P4 9.2.5. TEXHUYECKOWN BOAbl U MaTepPUanoB CTPOUTENbHO-PECTaBPaALMOHHOM

[eATeNbHOCTM U An3aliHa

B npouecce usyyeHua amcumnamHbl obecneumsaetrca GoOpmMUpPOBaAHME WU
pa3BuTME Taknx 0bwmx komneteHumn rocC CMNo Kak:

OK 01. Bbibupatb cnocobbl pelweHna 3aga4y nNpodeccUoHaNbHOM
0eATEeNbHOCTM NPUMEHUTE/NIbHO K PA3/IMYHBbIM KOHTEKCTaM;

OK02. Wcnonb3oBaTb COBpeMeHHble CcpeacTBa MOUCKA, aHaausa W
MHTepnpeTaumm MHbopmaumm, 1 UHPOPMaLLMOHHbIE TEXHOIOTUM AN1A BbINOJIHEHMA
3a4a4 NpodeccMoHaNbHOM AeATENbHOCTY;

OK 04. 3¢deKTMBHO B3aMMOAENCTBOBATb M pPaboTaTb B KONNEKTMBE U
KOMaHAe;




OK 07. CopeictBoBaTb COXPaHEeHUIo OKpYyKatoLLen cpeapl,
pecypcocbepekeHnto, NPUMEHATb 3HAHMA 00 M3MEHEHUM KAMmaTa, NPUHLUNDI
bepexnmBoro npousBoacTBa, 3PGEKTMBHO AeNCTBOBATb B  YpPe3BblYaMHbIX

CUTYyaumAax.

MnaHupyembie pe3ynbraTbl 0CBOEHUA obuweobpasoBartenbHoM
aucumnanHbl B cootsetctBumn ¢ ProcC Cro m Ha ocHose PIOC COO



Koa u

MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLMUIN/IUHDI

HauMeHoBaHHue

dopmupyembix O6wuel AvcumnanHapHble?

KomneTeHuuii
OK 01. BbibupaTb | Buyactu TpyaoBOro BOCNUTaHUA: - BNaAeTb CUCTEMOWN XMMMUYECKUX 3HAHUMN, KOTOpas BKAKOYAET:
cnocob6bl peweHns | - roTOBHOCTb K TPyAy, OCO3HaHWEe LEHHOCTM MacTepCTBa, | OCHOBOMOMAralowWwme MOHATUA (XMMWYECKUA ISNEeMEHT, aToM,
3a4au TpyAonobue; 3NeKTPOHHan 060/104Ka aTOMa, S-, p-, d-9N1EKTPOHHbIe opbuTanu
npodeccnoHanbHoOM - TOTOBHOCTb K aKTMBHOWM OE€ATENbHOCTU TEXHONOIMYECKON U | aTOMOB, WOH, MOJIEKY N, BaJIEHTHOCTD,
[eATeNbHOCTH COUMaNbHOM HaNpPaBAEHHOCTU, CNOCOOHOCTb MHULMMPOBATb, | SNEKTPOOTPULATENbHOCTb, CTENEHb OKUCIEHUA, XMMUYECKas

NPUMEHUTESIbHO K
pPa3NMYHbIM
KOHTEKCTam

NN1aHMPOBATb M CAMOCTOATENIbHO  BbIMONHATL  TAKyH
[eATeNbHOCTb;
- MHTEepec K pasnnyHbim cdepam npodeccuoHabHOM
[eATEeNbHOCTH,
OsnapeHue YHUBEpCaNbHbIMU yuyebHbIMKU

no3HaBaTeNIbHbIMU AeCTBUAMM:

a) 6a3oBble noruyeckme gencTesma:

- camocTosTeNbHO GOpPMynNpPOBaTb W  aKTya/IM3MpPOBaTb
npobaemy, paccmaTpmBaTb e BCECTOPOHHE;

- YCTaHaB/NBaTb CYLLECTBEHHbIN NPU3HaK MW OCHOBAHUA AN
CpaBHeHUA, Knaccnpurkaumm n ob6obuleHus;

- onpeaenAtb UENM AeATeNbHOCTW, 3a4aBaTb MapameTpbl u
KPUTEPUU UX OOCTUNKEHUS;

CBA3b, MO/1b, MONAPHAA Macca, MONAPHbLIN 06beM, YrnepoaHblit

ckeneT, ¢yHKUMOHANbHAA rpynna, paaukan, u3omepus,

M30Mepbl, TOMOJIOTMYECKUIA pAf, TOMOJNOrM, Yri1eBoAopoapbl,
KUCNOpPOA- M a3oTcoAepikalume coeamHeHus, BMoNorvyecku
aKTUBHble BellecTBa (yr/ieBoapl, Xupbl, 6enKkn), MmoHomep,

nonnmep, CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYNAPHbIE

coeaunHeHnAa, KpUCTaaanyecCkaa peweTka, Tunbl XUMMUYECKUX

peaKLI,VIf/’I (OKVICI'IMTeI'IbHO-BOCCTaHOBMTeJ'IbeIe, 9K30- n

9HO0TEPMUYECKME, pPeaKuMM MOHHOro obmeHa), pacTBop,

ANNEKTPONNTDI, HE3NEKTPOINTHI, ANEKTPONINTNYHECKAA

anccoumnauma, OKUCNUTEND, BOCCTAHOBUTEDb, CKOPOCTb

XMMMUYECKOM peakLmn, XMMUYECKoe paBHOBeCHE), Teopuu u
3aKOHbI (TEOPMA XMMUYECKOTO CTPOEHMNA OPraHUYECKMX BELLLECTB

1 YKa3blBaloOTCA IMUHOCTHbIE U MeTanpeameTHble pesyabTaTtel 3 ®rOC COO (B nocneaHei peaakummn ot 12.08.2022) B oTrnaronbHoit dopme, popmunpyemble obuieobpasoBaTesibHOM

OMCUMNANHOMN

2 .
AucumnanHapHble (NpeameTHbIe) pesyabTaTbl YKas3biBalOTCA B COOTBETCTBUM C METOAMKOM NpenogaBaHnsa ANCLUNANHDI




- BbIABIATb 3aKOHOMEPHOCTH 7 npotneopeyuna B

paccMmaTpmnBaemMbIX ABNEHUAX;

- BHOCUTb KOPPEKTUBbI B AeATe/bHOCTb, OLEHUBaTb
COOTBETCTBME PEe3yNbTaTOB LENAM, OLUEHMBATb PUCKM
nocaeacTBuUin AeATeNIbHOCTY;

- pa3BMBaTb KpeaTMBHOE MbIWNEHNE NPU  pPeLleHnn

¥KM3HEHHbIX Npobaem

6) 6a3oBble uccnepoBaTeNbCcKue fencTema:
- BNafleTb HaBblkamM  y4yebHO-uUccnesoBaTENbCKOM U
NPOEKTHOM AeATeNIbHOCTU, HaBblKaMK pa3pelleHusa npobaem;
- BbISBNATb NPUYNHHO-CNeACTBEHHbIE CBA3N n
aKTyanusMpoBaTb 3a4ayy, BblABUraTb rMMNOTE3Y €€ pelleHus,
HaxoAuTb  aprymeHTbl  ANA  OOKa3aTeNbCTBa  CBOWUX
YTBEPKAEHWUI, 3a1aBaTb NapaMeTPbl U KPUTEPUM PeLLEHUS;

- aHanAM3MpoBaTb MOJIy4EHHble B XO4e PeLleHUs 3a4aun
pe3ynbTaTbl, KPUTUYECKM OLEHMBaTb WX [A0CTOBEPHOCTb,
NPOrHO3MpPOBaTb MU3MEHEHWNE B HOBbIX YC/IOBUAX;

- ymMeTb nNepeHOCUTb 3HAHWA B MO3HABATE/NbHYD MU
NPaKTUYECKYH 061aCTU }KU3HEAEATeIbHOCTY;

- YMeTb MHTErpupoBaTb 3HaHUA U3 pPasHbIX NPeaMETHbIX
obnacreit;

- BblABMraTb HOBble MAeW, npegnaraTtb OPUTMHAbHbIE
noaxoApl U pelieHus;

- CNOCOBHOCTb WX WCMNO/JIb30BaHWA B MNO3HABaTE/bHON U

cou,maanoﬁ NPaKTUKe

A.M. byTtnepoBa, Teopus 31EKTPOSIMTUYECKON Auccoumaumu,
nepuoanyeckunin 3akoH .M. MeHaeneesa, 3aKOH COXPaHEHUS
Maccbl), 3aKOHOMEPHOCTW, CUMBOJMYECKUI A3bIK  XUMUW,
baKToNOrMYecKkmne cBeeHNn 0 CBOMCTBAX, COCTABE, MONYYEHUN U
6e30MacHOM WCNO/Ib30BAaHUN BaXKHEMLMX HEOPraHUYEeCcKUX M
OpraHMYecKux BeLecTB B BbITy M NPaKTUYECKON AeATeNbHOCTU
YenoBEKa;

- YMeTb BbIIBAATb XapaKTepHble MNPU3HAaKM M B3aMMOCBA3b
M3YYEHHbIX MOHATUIN, NMPUMEHATb COOTBETCTBYIOLLME MOHATUA
NPpyM OMUCaHUU CTPOEHMA W CBOWCTB HEOPraHWYEeCKUX W
OpraHMYeckUx BewectB U UX

npeBpau.l,eHMM; BblABNATb

B3aMMOCBA3b  XMMWYECKMX  3HAHMM  C  MOHATUAMM U
npeacTaBAeHUAMMN APYIUX eCTeCTBEHHOHAYYHbIX NPeaMETOB;

- YMETb UCMO0/Ib30BaTb HAMMEHOBAHUA XUMUYECKNX COEANHEHUIN
MeXAYHapOAHOro COl3a TEOPETUYECKOM U NPUKNAAHON XMMUU
M TPUBMA/NbHbIE HA3BaHWA BaKHeMWKUX BellecTs (3TuneH,
aueTuneH, ruuepuH, peHon, popmanbaerna, yKCycHaa KMUCNO0Ta,
rMUUWH, YrapHblA ras, Yriaekucnblid ras,

adMMMaK, rawleHana

n3BecCtb, HeraweHaAa Wwn3BecCTb,

dopmynbl
BELLECTB, YPaBHEHMA XUMUYECKUX PeakLMn, ODOBACHATb WX

nUTbeBaa coda W  ApYrux),

COCTaBJ/IATb HeopraHn4yeCkKnx wun OpraHn4YeCKmnx

CMbIC/1; MOATBEPKAATb XapPaKTEPHblE XMMUYECKME CBOWCTBA
BELLECTB COOTBETCTBYIOLWMMMU 3SKCMEPUMEHTAMU U 3aNUCAMMU
YPaBHEHWIM XMMUYECKNX PeaKLmit;

- ymeTb  YyCTaHaB/MBaTb

NPUHAANEKHOCTb N3YyYEHHDbIX
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HEOPraHUYeCKMX M OpPraHMYECKUX BELLECTB K Onpeae/ieHHbIM
Knaccam u rpynnam coeguMHeHUn, XapakTepusoBaTb UX COCTaB U
Ba)HeNlmMe CBOKCTBA; onpeaenaTb BUAbl XMMUYECKUX CBA3EM
(KoBaneHTHan, WMOHHaA, MeTaNNMYecKas, BOLOPOAHAs), TUMbI
KPUCTAN/IMYECKMX  PELleTOK  BEeLecCTB;  Kaaccudpuumposatb
XMMMUYECKME peakLmu;

- cbopmmpoBaTb NpeacTaBNeHMA: O MaTepuaibHOM eAMHCTBe
MMWPa, 3aKOHOMEPHOCTAX M NO3HAaBAaEMOCTM ABJEHUIN NPUpoabl;
0 MecCTe U 3HAaYEeHUU XMMUU B CUCTEME ECTECTBEHHbIX HaYK U ee
ponn B obecneyeHnn yCTOMYMBOrO PasBUTUA Ye/I0BEYECTBa: B
peleHnm Npobaem 3KON0rMYECKON, SHEPreTUYECKON U NULLLEBO
6e30MacHOCTK, B PasBUTUM MeAUUMHbI, CO34aHUU  HOBbIX
MaTepunanoB, HOBbIX WCTOYHMKOB 3Hepruu, B obecneyeHuu
pauMOHaNbHOTO NPUPOAONONbL30BaHUA, B  POPMUPOBaAHMMU
MMPOBO33PEHUA W 0OWEN KynbTypbl 4YesioBeKa, a TaKkKe
9KONOTMYeCckM 060CHOBAHHOIO OTHOLLEHUA K CBOEMY 34,0P0BbIO
W NpUPOAHOI cpeae;

- BNageTb CUCTEMON XMMMYECKUX 3HAHMM, KOTOpas BK/OYAET:
OCHOBOMONAralwowWme MNOHATUA (AONONHUTENBHO K cUCTEME
NOHATUIA 6a30BOro ypoBHA) - W30TOMbl, OCHOBHOE U
BO3OY)XAEHHOEe COCTOAHWE aToma, rmMbpuamsauma aTOMHbIX

n nmn

opbutanei, xumudeckaa ceasb ("CF " u "", KpaTHble cBA3M),
MONSIPHAA KOHUEHTpauuMa, CTPYKTypHas ¢opmyna, usomepwus
(cTpyKTypHan, reomeTpuyeckasa (UMc-TpaHC-U3OMepUsA), TUMbI

XUMUYHECKUX peaKLI,Mﬁ (I'OMO- N reteporeHHble, O6paTVIMbIe n
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HeobpaTMmble), pacTBOPbl (MCTUHHbIE, AUCNEPCHbIE CUCTEMDI),
KPUCTANNOrMapaTtbl, CTENEHb  AUCCOUMALWKN,  SNEKTPOU3,
KPEKUHT, PUPOPMUHT); TEOPUU U 3aKOHbI, 3aKOHOMEPHOCTH,
MWPOBO33PEHYECKME 3HAHMA, NEXKALLME B OCHOBE MOHUMAHUA
MPUYUHHOCTM U CUCTEMHOCTM  XUMMUYECKUX  SABJIEHUW,
COBpPEMEHHble MpeacTaBAeHUA O CTPOEHUM BellecTBa Ha
aTOMHOM, MOJIEKY/IAPHOM U  HAZAMONEKYNIAPHOM YPOBHAX;
NPeAcCTaBNeHUA O  MEXaHM3Max  XMMMUYECKMX  peaKLui,
TEPMOANHAMMUYECKMX U KUHETUYECKMX 33aKOHOMEPHOCTAX WX
NPOTeKaHua, O XMMWYECKOM pPaBHOBECUM, AMUCMEPCHbIX
cuctemax, $aKToNOrMYecKne cBefEHUA O CBOMCTBAX, COCTaBe,
nonydyeHnn wn  6e30MacHOM  WUCMONb30BAHUM  BaXKHEMLIUX
HEOPraHMYEeCKMX U  OpPFraHUYECKMX BelecTB B  ObITy U
NPaKTUYEeCKON AeATEeNbHOCTM YesloBEeKa; O0bWMX  HayyHbIX
NPUHUMNAX  XMMWUYECKOro  NpousBoAacTBa (Ha  npumepe
NPOW3BOACTBA CEPHOM  KUCNOTbl, aMMWaKa, MeTaHoNa,
nepepaboTku HedTH);

- YMeTb NPOBOAWUTb pPacyeTbl MO XMMMUYECKMM dopmynam wu
YPAaBHEHUAM  XMMUYECKUX pPeakuMi C  UCNOoNb30BaHUEM
du3nyeckux BennuMH (maccbl, obbema rasoB, KO/JMYECTBA
BELLECTBA), XapaKTepM3YyILWMX BeLLecTBa C KOJINYECTBEHHOM
CTOPOHbI: PacyeTbl MO HAXOXKAEHWUIO XMMUYecKon Gopmynbl
BelLecTBa; pacyeTbl maccbl (obbema, KonuyecTBa BelLecTBa)
NpoAyKTa peakuuu, ecim OAHO M3 UCXOAHbIX BELWECTB AaHO B
BMAE pacTBopa C  ONpedeneHHOM  MaccoBon  gonen
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pPacTBOPEHHOrO BELWecTBa WMAM [aHO B UM30bITKe (MmeeT
npumecwu); pacyeTbl MaccoBOM WMAN OOBEMHOM A0/M BbiXOAa
NPoAyKTa peaKkuuun; pacyeTbl TennoBoro sdpdekTa peakuui,
06beMHbIX OTHOLLEHWI ra30B;

- YMEeTb BbIABAATb XapaKTepHble MNPU3HAKM M B3aUMOCBA3b
M3yYeHHbIX MOHATUMA, NMPUMEHATb COOTBETCTBYIOLLIME MOHATUA
npu OMNUCaHUU CTPOEHUA U CBOMCTB HEOPraHUYeCcKUX W
OpraHMYeCcKMX BeWEecTB W UX MpeBpalLeHui; BbIABAATbL
B3aMMOCBA3b  XMMWYECKUX  3HAHWMA C  MNOHATUAMU W
npeAcTaB/JeHUAMN APYrnx NnpeameToB ans bonee 0CoO3HaHHOIO
NMOHMMAHWNA N 0OBACHEHUA CYLLHOCTU MaTepUabHOro eANHCTBA
MWPA; WCMO/Ib30BaTb CUCTEMHbIE XMMWUYECKMEe 3HaHuA ans
OOBACHEHUA M NPOrHO3UPOBAHMA  ABNEHUMW, UMEoWMX
€CTECTBEHHOHAYYHYIO NPUPOAY;

- YMETb UCMO0/Ib30BaTb HAMMEHOBAHMA XMMUYECKNX COEANHEHUIN
MeXYyHapOAHOro CO3a TEOPETUYECKOM U NPUKNAAHON XUMUU
N TPUBMaANbHbIE HAa3BAHWUA BELLECTB, OTHOCALLMXCA K U3yYEHHbIM
Knaccam OpraHMYeckMXx W HeopraHWMYecKUx CoeaMHEHUN;
MCMOJIb30BaTb XMMMUYECKYID CUMBOJINKY A/1IA  COCTaB/EeHUSA
bOpMyNn  HEOPraHUYeCcKUX  BELLECTB,  MOJIEKYASPHbIX U
CTPYKTYPHbIX (pa3sBEPHYTbIX, COKPALWIEHHbIX W CKENETHbIX)
bopmyn  OpraHMYEcKMX BeLLeCTB; COCTaBAATb YpPaBHEHWUS
XMMUYECKMX  peakuMh U packpbiBaTb  MX  CYLLHOCTb:
OKUC/INTE/IbHO-BOCCTAHOBUTENbHbLIX  PEaKUMi  MOCPeacTBOM
COCTaB/IeHMA 3/IEKTPOHHOrO 6anaHca 3TUX peakuuii; peakuui
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MOHHOrO O0b6MeHa nyTem COCTaB/feHMA WX MOJHbIX MU
COKPALWLEHHbIX WOHHbIX YPaBHEHUW; peakuuh rMaponunsa,
peaKkuni KoMnaekcoobpasoBaHUA (Ha npumepe
TMAPOKCOKOMIM/IEKCOB LMHKA W anlOMWHMA); NOATBEPXKAATb
XapaKTepHble XUMUYECKUNE cBolicTBa BELLEeCTB
COOTBETCTBYIOLMMN IKCNEPUMEHTAMM U 3aMUCAMU YPaBHEHUM
XMMMUYECKUX PeaKLnii;

- yMeTb KnaccuduumpoBaTb HeOpraHMYEcKMe U OopraHuYeckue
BELLECTBA M XMMUYECKME pPeaKLMn, CamoCToATeNbHO BbibupaTb
OCHOBaHMA W KpuUTepun Ana KnaccuPpuKkauum u3ydyaembix
XMMMYECKMX OOBEKTOB; XapaKTepM3oBaTb COCTAB U BaXKHeMlmne
CBOWCTBA BELLECTB, NPMHAANEXKALLMX K ONpeae/leHHbIM Knaccam
M rpynnam coeauHeHui (NpocTble BewecTBa, OKCUAbI,
TMAPOKCUAbI, CONU; YINeBOAOPOAbl, NPOCTble 3PUpPbI, CNUPTI,
deHonbl, anbaernabl, KETOHbl, KAPOOHOBbLIE KUC/IOTbI, CI0XKHbIE
3dupbI, XKUpbl, YrNeBoAdbl, aMWHbl, aMWHOKUCNOTbI, 6enKku);
NPUMEHATb 3HAHMA O COCTaBe WM CBOWMCTBAxX BeLLeCTB As
9KCMEepMMEeHTaNbHON  MPOBEPKM  FMMNOTEe3  OTHOCWUTENbHO
3aKOHOMEPHOCTEN MPOTEKAHUA XMMUYECKUX pPeakuumn U
NPOrHO3MPOBAHUA BO3MOXKHOCTEN NX OCYLLECTBEHUS;

- YMeTb MoATBEpPKAaTb Ha KOHKPETHbIX MPUMepax XapakTep
3aBMCMMOCTU  PEaKUMOHHOW  CMOCOBHOCTM  OpraHUYecKux
COeANHEHWNIN OT KPaTHOCTM M TUNa KoBaneHTHol ceasu ("& "n""),
B3aMMHOIO B/IMAHMA aTOMOB M TPynn aTOMOB B MOJIEKYy/1axX; a
TaKXXe OT 0COOEeHHOCTelN peanus3auum Pas/IMYHbIX MEXaHU3MOB
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NpoTeKaHMA peaKkLuni;

- YMeTb XapaKTepu30BaTb 3/IEKTPOHHOE CTPOEHWe aToMoB (B
OCHOBHOM W BO36Y)KAEHHOM COCTOSIHUM) U MOHOB XMMMUYECKUX
anemeHToB 1 - 4 nepuopos [lepuogunyeckon cuctembl [.U.

MEHAEHEEBB M WX BaJIeHTHbleé BO3MOXXHOCTHU, WCNOJIb3yA

nonatna "s", "p", "d-anekTpoHHbIe" opbuTanu, sHepreTUYecKne
YPOBHM; OOBACHATL 3aKOHOMEPHOCTU MW3MEHEHMA CBOMCTB
XMMWUYECKMX 3N1EMEHTOB M 0bBpasyembiXx UMW COegUHEHUN MO

nepuogam v rpynnam;

OK 02. Ncnonb3oBaTb
COBpPEMEHHbIe

cpeacTtsa MOWCKa,
aHanm3a n
MHTepnpeTaumm

nHpopmaymm n

NHPOPMaALMOHHbIE

TEXHONOTUM ana
BbIMO/HEHMA  3a4ay
npodeccuoHanbHoOM

0eATeNnbHOCTU

B 061acTU LLEHHOCTU HAYYHOro NO3HAHUA:
- ¢chOPMMPOBAHHOCTb MUPOBO33PEHMA, COOTBETCTBYIOLLENO
COBPEMEHHOMY YPOBHIO PA3BUTUA HAYKM M OOLLECTBEHHOM

KYAbTYyp,
MmecCTa B

NPaKTUKMK, OCHOBAHHOrO Ha Ananore

cnocobcTBytoLLEero OCO3HaHU1IO cBoero
NONUKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM WM YMTATENIbCKOM Ky/bTypbl
KaK CpeacTBa B3aMMOZAENCTBMA MeEXAY N0AbMU U NO3HAHMA
MUpPa;

- OCO3HaHWEe LLEHHOCTU Hay4yHOW AeATeNbHOCTWU, FTOTOBHOCTb
OCYLLEeCTBAATb NPOEKTHYHO n nccnenoBaTeNbCeKyto
AeATeNbHOCTb UHAMBUAYANbHO U B Fpynne;

OBnageHue YHUBepcanbHbIMU y4ebHbIMuU
No3HaBaTe/IbHbIMMU AEeUCTBUAMMU:

B) pabora c uHpopmaumeii:

- YMETb NN1aHNPOBATb U BbINO/IHATb XMMUYECKMMN IKCNEPUMEHT

(I'IpEBpaLLI'eHMﬂ OpraHn4Yeckmnx Bewects npu HarpesaHuu,

nonyyeHme 3TuneHa U U3ydeHwme ero CBOVICTB, Ka4yeCTBEHHbIE

peakuMm Ha anbAernapl, Kpaxman, YKCYCHYI KUCAOTY;

AeHaTypauusa 6enKoB NpU HarpeBaHWW, UBETHble peakuun

6eNKoB; NPOBOAWUTL pPeaKkLMM MOHHOTO obmeHa, onpeaenaTb
cpeAy BOAHbIX PacTBOPOB, Ka4eCTBEHHbIE peakLumn Ha cyibdart-,
KapboHaT- M X/JI0PUA-aHWMOHbI, HAa KAaTMOH AaMMOHMSA; peLlaTb

SKCMepUMEHTa/ibHble 3agaun no Temam "MeTannbl" U

"HemeTannbl") B COOTBETCTBMM C MpPaBUAAMMU  TEXHUKM

6e30nacHOCTV NpK 06paLLeHUN ¢ BeLeCTBaMU U NabopaTopHbIM

obopyaoBaHMeM; NpPeacTaBAATb  pe3ynbTaTbl  XMMMUYECKOro

aKCNepuMeHTa B Gpopme 3anncu ypaBHEHUI COOTBETCTBYHOLLMX

peakuuMii U1  GopMyNMpPOBaTb BbIBOAbI Ha OCHOBE 3TUX

pe3ynbTaTos;
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- BNnageTb HaBblkaMu Nony4eHUA MH(I)OpMaLLMM M3 UCTOYHUKOB

pasHbIX TMUNOB, CAaMOCTOATE/NIbHO OCYLECTBAATb MOMUCK,
aHaNM3, CMCTEMATU3AUMIO U MHTepnpeTaumio UHdopmaLmm
Pa3/IMYHbIX BUAOB 1 GOPM NpeacTaBieHns;

- co3gaBaTb TEKCTbl B Pas/iMyHbiX ¢GopmaTax C y4eTOM
Ha3HayeHuAa MHOOPMALUN U LLeNeBOW ayauTopuu, Bbibupas
onTUManbHyto GopMy NpesCcTaBNeHUN U BU3yanm3aLmu;

- OLLeHMBATb AOCTOBEPHOCTDb, IETUTUMHOCTb MHDOPMaLUK, ee
COOTBETCTBME NPABOBbIM U MOPAbHO-3TUYECKMM HOPMaM;

- ncnonb3oBaTb  CpeacTBa NHPOPMALMOHHbIX n
KOMMYHWMKALMOHHbIX TEXHONOTUIA B PELUEHUN KOTHUTUBHBIX,
KOMMYHWKATUBHbIX U

OpraHn3aynoHHbIX 3a4a4 C

cobnogeHnem TpeboBaHuii 3PrOHOMMKM, TEXHUKM
6€30MacHOCTU, TUTUEHbI, pecypcocbeperkeHuns, NPaBoOBbIX U
3TMYECKMX HOPM, HOPM MHPOPMALMOHHOM Be3onacHoCTy;

- B/laleTb HaBblKaMW Pacno3HaBaHMA U 3alUTbl UHOPMaLUMK,

MHPopMaLUMOHHOM 6e30NacCHOCTU INYHOCTY;

- YMeTb  aHaAU3MPOBATb  XMMWYECKYID  WMHPOpMauMIo,
no/siydaeMyto M3 pasHbIX WMCTOYHMKOB (CpeacTB MaccoBOM
UHPopMaLmm, ceTb NHTEpHET 1 apyrue);

- Blaf,eTb OCHOBHbIMW METO4aMM Hay4HOTo NO3HAHWUA BELLECTB U
XMMUWYECKUX ABNEHUI (HabntoaeHne, U3mepeHne, SKCNEPUMEHT,
MOAEeNNPOBaAHMUE);

- YMeTb NPOBOAMTb pPacyeTbl MO XMMWUYECKUM Gopmynam u

YPaBHEHUAM  XMMUYECKUX peakuMi C  UCNOoNb30BaHUEM
OU3NYECKMX  BE/IMYMH,  XapaKTepusylWMXx BewectBa C
KOJINYECTBEHHOM CTOPOHbI: Maccbl, obbema (HopmasbHbie
yCNoBMA) ra3oB, KOAMYECTBa  BeLLeCTBa; WCMNOJIb30BaTb

CUCTEMHbIE XMMMUYECKME 3HAHUA ANA NPUHATUA pPeLeHUn B
KOHKPETHbIX XM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLLECTBAMMU U
NX MPUMEHEHMEM;

- YyMeTb CamMOCTOATE/NIbHO MNAHWPOBAaTb W  MPOBOAMUTH
XMMMUYECKUI 3SKCMEPUMEHT (nonyyeHne WM M3y4eHUEe CBOWCTB

HEOPraHN4YeCknx w”n OpraHN4Yecknx BeWwecTB, Ka4dyeCTBEHHbIE

peakunmn yrnesoaopoaos pa3InNYHbIX Knaccos n
Kucnopoacogepxawmx opraHn4eCKnx Bewecrts, pelweHune
IKCNepuMeHTa/IbHbIX 3a4au no PaCno3HaBaHUIO

HEOPraHNYEeCKNX N OPraHUYEecKMx BellecTB) c cobaoaeHuem

npasun 6e3onacHoro O6paLLI|eHMﬂ C Beuwecrsamu n

nabopatopHbim  obopyaoBaHMem, GOpMynMpoBaTb  LEAM

nccnefoBaHus, NPeaoCcTaBAATb B Pa3MyYHOM popme pesynbTaTbl
9KCMEePUMEHTa, aHaIM3NPOBATb U OLLEHUBATb UX AOCTOBEPHOCTD;
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- YMETb OCYLLEeCTBAATb LiesieHanpaB/eHHbI MOUCK XMMUYECKOM
MHbOPMaLMM B PasIMYHbIX MCTOYHMKax (Hay4yHas M y4yebHO-
Hay4yHasa nuTepaTypa, CpeacTBa MaccoBoi MHbOpmaLMMK, CeTb
NHTepHET U Apyrue), KPUTUYECKN aHaANM3MPOBATb XMMUYECKYIO
uHbopmauymio, nepepabaTbiBaTb €€ W  WUCNOAb30BaTb B
COOTBETCTBMMU C NOCTaBAEHHOM yyebHOM 3agavel;

- BNageTb CUCTEMOI 3HAHWI O MeToAax Hay4YHOro No3HaHWUA
ABNEHUM NPUPOAbI, UCMONb3yEMbIX B €CTECTBEHHbIX HayKax M
YMEHUAMWN MPUMEHSTb 3TUM 3HAHWUA MPU IKCNEPUMEHTA/IbHOM

nccnenosaHnMn  Bewects 1 AnAa OOBACHEHUA XUMUYECKUX

npupoge
AeATeNbHOCTU YeNoBeKa U B NOBCEAHEBHOMN KU3HW;

ﬂBJ'IeHMVI, nmerwmnx MmMecto B I'IpaKTMLIeCKOl‘a

OK 04. 3¢odeKtTnBHO

B3aMMO/elcTBOBaTb
n paboTaTb B
KONNeKkTuBe "
KoMaHae

- TOTOBHOCTb K CamoOpPa3BuUTUO, CaMOCTOATENIbHOCTN U
camoonpegeneHuto,
-oBNnageHune HaBblKamu YHE6HO-MCCI'IEAOBaTEI1bCKOVI,

NPOEKTHOMN U coLMaNbHOM AEATENBHOCTH;

OBnageHue YHUBEpPCaNbHbIMU KOMMYHUKATUBHbIMMU
hencTBnamum:

6) coBMecTHasa AeATe/IbHOCTb:

- MOHMMaATb M UCNONb30BaTb MPEMMYLLECTBA KOMAHOHOW U
MHOMBUAYANbHOM paboTbl;

- NPUHMMATb COBMECTHOW

uenu AeATeNbHOCTH,

OpraHn3oBbiBaTb U KOOPAUHUPOBATL ,El,ef/'ICTBVIﬂ no ee
AOCTUXKEHUIO: COCTaB/IATb nNJiaH ,D,el\/‘ICTBMVI, pacnpenenatb

PO/IN C Y4ETOM MHEHMUI YY4aCTHUKOB 0bCYyKaaTb pe3ynbTaTbl

- YMETb NN1aHNPOBATb U BbINO/IHATb XUMUYECKUI KCNEPUMEHT

(npeBpalleHMA OpraHMYEcKMX BeLLeCcTB MpPU  HarpesaHuw,

nonyyeHme s3TnuNeHa U U3ydyeHume ero CBOWMCTB, KayeCTBEHHbIE

peakuMm Ha anbAerngpl, Kpaxman, YKCYCHYI KUCAOTY;

AeHaTypauua 6enkos npn HarpesaHWn, UBETHblE peakunn

6enKkoB; MpPoBOAMTbL peakuMm MoHHOro obmeHa, onpeaensTb
cpeAy BOAHbIX PacTBOPOB, Ka4eCTBEHHbIE peakuun Ha cynbdart-,
KapboHaT- M XNOPUA-aHMOHbI, HA KaTMOH aMMOHMA; pellaTb

3KCNepuUMeHTaNbHble 3agaunm no Temam "MeTannbl" U

"HemeTtannbl") B COOTBETCTBMM C MpPaBUIaMM  TEXHUKM

6e30nacHOCTM NpK 0bpaLLeHnn ¢ BewecTBaMm U N1abopaTopHbImM
obopynoBaHMeM; NpeacTaBAATb

pe3yabtatbl  XMMWUYECKOTO

aKCNepumeHTa B Gopme 3anucu ypaBHEHUI COOTBETCTBYHOLLMX
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COBMECTHOW paboTbl;

- KOOPAMHWPOBATb M BbINONHATL pPaboTy B YyCAOBMAX
peanbHoro, BMPTyanbHOIo n KOMBWHNPOBAHHOTO
B3aMMOAencTBuS;

- OCYLLEeCTBNATb MO3UTUBHOE CTpaTerMyeckoe noBeAeHue B
Pa3/IMYHbIX  CUTyauusx, NpPOSABAATb  TBOPYECTBO MU
BOObGparkeHue, 6bITb MHULMATUBHbBIM

OBnapgeHue YHUBepcanbHbIMU perynaTuBHbIMMU
aeucrtsmamum:

r) npuHATHe ceba u apyrux nogei:

- NPWUHUMaTb MOTMBbI M aprymeHTbl APYrux Ao4en npu
aHanuse pe3ynbTaToB AeATEeNbHOCTH;

- NpM3HaBaTb CBOE NPaBO M NPaBO APYrMX Nt04ein Ha OWNOKHY;
- pa3BMBaTb CNOCOHBHOCTb NOHMMAaTb MUP C NO3ULUKN APYroro

4yenoBeKa;

peakuuMii UM  GOpMyNMpPOBaTb BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaTos;

-YMEeTb CAMOCTOATE/IbHO M/IAHNPOBATbL U NPOBOAUTL XUMUYECKUIA
3KCMepMMEHT (nonyyeHne n nsyvyeHme CBOMCTB HEOPraHUYECcKUX
M OpraHMYEecKUX  BELUECTB, KayecTBEHHble  peaKkuuu
YyrNeBoAOPOAOB Pa3/IMYHbIX KNAaCCOB UM KUC/OPOACOAEPKALMX
OpraHWYeCcKUxX BELLECTB, PELleHUEe IKCNEPMMEHTA/IbHbIX 3aA4ay
Nno pacno3HaBaHUIO HEOPTraHUYECKUX N OPraHUYECKUX BELLECTB) C
cobsogeHnem npasun 6esonacHoOro obpalleHmna ¢ BeLLecTBamm
M nabopaTopHbiMm obopyaoBaHWeM, GOPMYINPOBATL LIEAN
nccnenoBaHusA, NPeAoCTaBAATb B pa3nyHON Gpopme pesynbTaThl

3KCNEPUMEHTAa, aHa/IN3NPOoBaTb N OLLEHNBATb UX AO0CTOBEPHOCTb,

OK 07.
CoaencrsoBaTb
COXPaHEHUIO
OKpyXatouen cpeapl,
pecypcocbepexkeHunto
, MPUMEHATb 3HAHUA
06 N3MEHEHUN
KAMMaTa, nNpUHLMNLI
b6epexknmBoro
npou3BoACTBa,

B 061acTh 3KON0rMYECKOro BOCNUTaHUA:

- cGOPMMPOBAHHOCTb IKONOTMYECKOMN KyNbTypbl, MOHUMAHNE
BAMAHMA  COLMANIbHO-9KOHOMMYECKMX  MPOLLECCOB  Ha
COCTOAHME MNPUPOAHON W COUMANbHOW cpeabl, OCO3HAHWe
rnob6anbHOro xapakTepa 3KoN0rMYecknx npobaem;

- NN1aHUPOBAHME M OCYLLECTBNEHME AENCTBUIN B OKPYKatOLLEN
Cpefie Ha OCHOBE 3HaHMA LUenel YCTOMYMBOrO pPas3BUTUA
4yenoBeyecTsa;

aKTUBHOE NencTeumi,

HenpumatTue NPUHOCALLNX

Bpen,
OKpYy)KatoLen cpeae;

- cbopmMmMpoBaTb NPeaCTaBAEHUA: O XMMMUYECKOWN COCTaBAAIOLLEN
€CTECTBEHHOHAYYHOW KapTWHbI MUPa, POU XMMUU B NO3HAHUU
ABNEHWUA Npupoabl, B GOPMUPOBAHUM MbILLNEHUA U KYAbTYpPbI
NINYHOCTN, ee O YHKLMOHANbHON FPaMOTHOCTM, Heobxoammown
ONA peleHMa  NPaKTUYEeCKux

3a4ad n 9KO/10r'M4Yeckun

060CHOBAHHOrO OTHOLLEHMA K CBOEMY 340PO0BbIO M NPUPOAHOM
cpeae;

- ymeTb cobntogatb npaBuaa 3KONOTMYECKM LenecoobpasHoro
nosegeHnss B OblITy W TPyaoBOW AEATENBHOCTU B LENaAx
COXPaHEHUs CBOEro 340POBbA W OKpy)KaloWen NpupoaHOM
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apdpeKTMBHO
AencTeoBaTb
YypesBblYaMHbIX
CUTyaumax

- YMEeHWne nporHo3npoBaTb HE6I'IaI'OI'IpMF|THbIe 3KOoJ/10rnm4yecKkumne
nocneactena npegnpuHUMaeEMbIX AeﬁCTBMﬁ, npegorepallaTtb
ux;

- pacwunpeHne onbiTa AeATeNbHOCTU 3KO/1I0TMYecKom
HanpaB/1€HHOCTU;

- oBNageHune HaBbIKaMM y4yebHo-
nccnenoBaTeNbCKOM, MNPOEKTHOM UM COUMAsIbHOM

AEATENNbHOCTU;

cpeabl; y4MTbIBAaTb OMNACHOCTb BO3AENCTBMA HA  KMBble
OpraHu3mbl  onpegeneHHbIX BELWeCcTB, MOHMMaA  CMbICA
nokasaTena npeAesibHOM A0NYCTUMOM KOHUEHTPALUUK;

- YMeTb MNpOrHo3MpoBaTb, aHa/M3MPOBaTb W OLEHUBATb C
no3Mumii 3KOI0rM4Yecko 6e3onacHOCTK nocaeacTens 6bITOBOM U
NpPoOn3BOACTBEHHOM [AeATe/IbHOCTU YeNoBeKa, CBA3AHHOM C
nepepaboTKoM BELLECTB; MCNONb30BaTb NOMYYEeHHble 3HAHWUA ANA
NPUHATMA TPAMOTHbIX peleHnit npobnem B CUTyaUUsX,
CBAA3aHHbIX C XMUMUEN;

- yMeTb 0CO3HaBaTb OMNACHOCTb BO3AENCTBMA Ha KUBble
OpraHu3mbl  onpegesieHHbIX BELWeCcTB, MOHMMaA  CMbICA
nokasaTena npegenbHOM AOMYCTUMOM  KOHUEHTpauuu, W
MOSAICHATbL  Ha  NpumMepax  Ccnocobbl  YMEHbLEeHUs U
npenoTBpalleHna MX BpPeAHOro BO3AENCTBMS Ha OpraHu3am
yesioBeKa.

MKe...

3k yKa3sblBatoTca B cootseTcTeun ¢ ProC CNO peannsyemoi npodeccun / cneumanbHOCTH
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2. NoypouHoe TemaTuueckoe NnaHUpoBaHue

2.1. MoypouHbIA TeMaTUUYECKUIA NNaH 3aHATUN

B noypoyHOM TemaTMyecKkom MAaHMPOBAHUM NpeacTaBAEHbI

BUAbl OpPraHM3aunNOHHbIX (I)OpM, TUNbl OLUEHOYHbIX

MeponpUATUNI, a TakXKe NHGOoPMaLMOHHOe obecneyeHne ANCUUNAMHDBI K XMMUA» MO pas3aenam n Temam nporpammbl (Tabaunua 1).

YuyebHblili rog,

AuncymnamHa Xummsa

CneumanbHocTb / npodeccus

NpenogasaTensb

Tabaunua 1. MoypoyHbI TEMATUYECKUI N1aH AUCUMMNNAUHDBI « XUMUAY»

N HaumeHoBaHue pasgenos (Konuuecrso Tun 3aHATUA MeXxancumnamH [ononHutenbHas nuTepartypa TUNbl OLLEHOYHbIX
[]
uTEem 4yacos apHble cBA3KU meponpuATHii
[ OcHOBHOe coaeprKaHue
1 |Paspen 1. OcHoBbI 8
CTPOEHUA BellecTBa
1.1 |CTpoeHue aTomoB 2 TeopeTMyeckoe lycesa, E. B. Xumus gnsa CMNO: yuebHo- 1. Tect «CTpoeHMe aTomoB
XUMUYECKUX 31€EMEHTOB U obyueHue MeToznyeckoe nocobue / E. B. Tycesa, M. Iyympueckix anemeHToB u
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N HaumeHoBaHue pasgenos |Konnuecrso Twun 3aHATHA Mexgucumnamd JononHutenbHaa nautepatypa Tunbl OLLEHOUYHDbIX
o
uTem yacos apHble CcBA3U meponpuATuii
npupoaa XMMNYeCKoMn 2 TeopeTuyeckoe P. 3uraHwmuHa, [l. U. Kynmkosa. — KasaHb: |npupoaa XMMUYECKOM
CBA3U o6yL|eHv1e KHUTY, 2019. — 168 c. — ISBN 978-5-7882- CBA3NY.
2792-4. — TeKCT: 31eKTPOHHbIN // NlaHb : 2. 331341 Ha COCTaBAEHME
2 npaKkTuyeckoe 3/IeKTPOHHO-6MbANOTEYHan cuctema. — oc o
XUMUYECKUX MY
3aHATUE URL: https://e.lanbook.com/book/196096 pMy

(maTa obpalueHus: 14.10.2022). — Pexkum
A0CTyna: ANa aBTOpM3. No/b30BaTeNeN.

YepHukosa, H. HO. Xummna B AocTynHOM
N310XeHnn: yuebHoe nocobue ans crno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
NeTep6ypr: NaHb, 2022. — 316 c. — ISBN
978-5-8114-9500-9. — TeKCT: 3NEeKTPOHHbIN
// NaHb: 3neKTpoHHO-6MbBAMOTEeUYHaR
cuctema. — URL:
https://e.lanbook.com/book/195532 (paTa
obpaleHua: 14.10.2022). — Pexxkum
O0CTyna: Ana aBTopus. Nosb3oBaTenen.
LLeBHMUbIHA, /1. B. Xumua: yyebHoe
nocobue / /1. B. LieBHuMubIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekKcT:
3NEKTPOHHBIN // JlaHb: 3N1€KTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa

[ABYXaTOMHbIX COeAUHEHNI
(okcmpos, cynbdraos,
rmapuaos u T.0.).
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: AnA aBTopU3. NoJib30BaTesel.
BanHoB, /1. H. Xumusa: yuebHuk ans CNO /
N. H. banHos, W. /1. Nepdunosa, T. B.
Cokonosa. — 2-e un3g,, ctep. — CaHKT-
MeTepbypr: /laHb, 2021. — 260 ¢. — ISBN
978-5-8114-7904-7. — TeKcT: 3NEKTPOHHbIM
// NaHb: 3neKTpoHHO-6MbBAMOTEUYHaR
cuctema. — URL:
https://e.lanbook.com/book/167183 (gaTa
obpaueHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopU3. NoJib30BaTesen.

1.2

MeproanUYecKnin 3aKoH U
Tabanua A.U. MeHaeneesa

npakTuyeckoe
3aHATUEe

l'ycesa, E. B. Xumuna gna CNO: yuebHo-
meToamnyeckoe nocobue / E. B. lycesa, M.
P. 3uranwwuna, A. N. Kynnkosa. — KasaHb:
KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — TeKCT: 3/1eKTPOHHbIN // NaHb :
3/IEKTPOHHO-6MBANOTEYHAn cucTema. —
URL: https://e.lanbook.com/book/196096
(naTa obpawerus: 14.10.2022). — Pexxmum
[0CTyna: Ans aBTopuU3. No/ib30BaTeNei.

YepHuKoBa, H. 0. Xumuna B goctynHom
N3N0xeHnu: yuebHoe nocobue ans cno / H.

MpakTuKo-
OPUEHTUPOBAHHbIE
TeopeTUyeckme 3a4aHunA Ha
XapaKTepusaumio
XUMUNYECKUX S/IEMEHTOB:
«MeTtannuyeckue /
HemeTanAnyeckme
CBOWCTBa,
3/1EKTPOOTPULATENIBHOCTD U
CPOACTBO K 3/1EKTPOHY
XUMMUYECKUX 31EMEHTOB B
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MNeTepbypr: MlaHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NeKTPOHHbIN
// NaHb: anekTpoHHO-6nbanoTeuHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa
obpauteHusa: 14.10.2022). — Pexkum
O0CTyna: Ana aBTopus. No/b30BaTeNeN.
LeBHMUbIHA, /1. B. Xumua: yyebHoe
nocobue / /1. B. LieBHuMLbIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekcT:
3NEKTPOHHbIN // NlaHb: 3N1eKTPOHHO-
6ubnmoteyHan cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpauieHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopu3. Nosib30BaTes1en.
BanHos, /1. H. Xumus: yuebHuk ans CNO /
N. H. bannos, W. 1. Nepdunosa, T. B.
Cokonosa. — 2-e u3g., ctep. — CaHKT-
MNeTepbypr: /laHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIN
// NaHb: anekTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (paTa

COOTBETCTBME C UX
3N1EKTPOHHbIM CTPOEHUEM U
NONIOXKEHNEM B
nepuoguyeckomn cucteme
XMMMUYECKUX 3/1EMEHTOB
O.N. MeHaoeneeBa».
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N HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
[
uTem Yyacos apHble cBA3U MeponpuUATUN
obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: Aa1s aBToOpKU3. NoJsib3oBaTesNei.
Paspen 2. Xumunueckue 12 KoHTponbHas pabora
peakumun «CTpoeHue BeLwecTsa u
XUMUYECKUE peaKkLumu»
2.1 [Tunbl XMMMUYECKMX peakumni 2 TeopeTnyecKkoe lycesa, E. B. Xumus gna CMNO: yyebHo- 1. 3apaum Ha cocTaBneHue
obyueHue meTtoanuyeckoe nocobue / E. B. Tycesa, M. ypaBHEHUI peaKLuii:
P. 3uraHwuHa, . U. Kynnkosa. — KasaHb: | _ coeaMHEHWs, 3ameLLeHNs,
KHUTY, 2019. — 168 c. — ISBN 978-5-7882- 6
asnoxeHua, obmeHa u
2 npakTnyeckoe 2792-4. — TeKCT: 3N1eKTPOHHbIN // NlaHb: P .
3aHATUE SHEKTpOHHO-6M6nVIOTel-IHaFI cncrtema. — Pearumnm c ydactnem
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Ne HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
- uTem Yyacos apHble cBA3MU meponpuATuii
2 npaKkTnyeckoe URL: https://e.lanbook.com/book/196096 |KomnneKCcHbIX coeanHeHUN
3aHATUe (naTa obpalteHuns: 14.10.2022). — Pexkum (Ha npumepe

[0cCTyna: AnA aBTopU3. No/ib30BaTeNel.
YepHukosa, H. 0. Xumua B goctynHom
N3NoKeHnu: yuebHoe nocobue ans cno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MeTtepbypr: NlaHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NEKTPOHHbIM
// NaHb: 3neKTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa
obpaueHusa: 14.10.2022). — Pexkum
[0CTyna: Ans aBTopu3. No/ib3oBaTe e,
LLeBHMUbIHA, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LieBHuMubIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekKcT:
3NEKTPOHHbIN // NlaHb: 3N1E€KTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (aaTa
obpauieHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopu3. NoJib3oBaTes1en.
BanHos, /1. H. Xumus: yuebHuk ans CNO /
N. H. banHos, W. 1. Nepdunosa, T. B.
Cokonosa. — 2-e u3pa., ctep. — CaHKT-

r’MAPOKCOKOMMJIEKCOB
a/lOMUHUA U UMHKA);

— OKUCIUTENbHO-
BOCCTAaHOBUTENbHbIX
peakumm ¢
Mcnonb3oBaHMEM MeToAa
3/IeKTPOHHOro 6anaHca;

— C y4aCTUeM KOMIMJIEKCHbIX
coegMHeHW (Ha npumepe
rMAPOKCOKOMMNNEKCOB
LUMHKa U aNtOMUHKA).

2. 3apau4m Ha pacyeT
KOJINYECTBEHHbIX
XapaKTepUCTUK NPOAYKTa
peaKkunn coeanHeHus;
MaccoBon nnm o6 beMHoM
[0/11 BbIXOAa NPOAYKTa
peakuMmn coeguHeHuna oT
TEOpPEeTMYECKH
BO3MOXHOI0; 06beMHbIX
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HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX

Ne nTem yacos apHble CcBA3U meponpuATuii

MNeTepbypr: MlaHb, 2021. — 260 c. — ISBN  |oTHOWeEHUM rasos;

978-5-8114-7904-7. — TeKCT: 3NeKTPOHHBIA | k6 n1uecTBEHHbIX

// NaHb: 3neKTpoHHO-6MBMOTEeYHan XapaKTEPUCTUK MCXOMHbIX

cuctema. — URL:

https://e.lanbook.com/book/167183 (gaTa BELLECTB M NPOAYKTOB

obpaueHms: 14.10.2022). — Pexkum peakuyu; maccel (0bbem,

JOCTyna: AN aBTOpU3. Nonb3osaTeneil. KOJIMYECTBO BeLlecTsa)
NPoAYKTa peaKkuunm, ecnu
OHO U3 BeLLLEeCTB AaHO B
BUAe pacTBopa C
onpeaeneHHoM MaccoBow
[0Nel paCTBOPEHHOrO
BELLecTBa.

2.2 |9neKTponuTuyeckan 2 TeopeTunyeckoe lycesa, E. B. Xumua ana CMNO: y4ebHo- 1. 3apaHmnA Ha cocTaB/ieHne
auccoumanuma u MOHHbIN obyyeHune meToauueckoe nocobue / E. B. Tycesa, M. MONEKYNAPHbIX U MOHHbIX
obmeH P. 3uraHwwuHa, A. N. Kynnkosa. — KasaHb: peakumii ¢ yuactem

2 nabopatopHoe KHUTY, 2019. — 168 c. — |SBNU978-5-7882- OKCUIOB, KCIIOT,
33HATHE 2792-4. — TeKCT: 3N1eKTPOHHbIN // NlaHb :

3N1EKTPOHHO-6UBAMOTEUHan cuctema. —
URL: https://e.lanbook.com/book/196096
(maTa obpalueHus: 14.10.2022). — Pexkum

OCHOBaHUM 1 conen,
WMOHHbIX peaKkuuni
rMAPONN3a Conen,
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

[,0CTyna: Ana aBToOpuU3. Nosib3oBaTe e,
YepHukosa, H. 0. Xumuna B 4OCTynHOM
N3NoKeHnu: yuebHoe nocobue ans cno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MNeTepbypr: NlaHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NeKTPOHHbIM
// NaHb: anekTpoHHO-6nbanoTeYHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa
obpaueHusa: 14.10.2022). — Pexkum
[0CTyna: Ana aBToOpuU3. No/ib30BaTe e,
LLeBHMUbIHA, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LWeBHuubIHa, A. U.
AnapHes. — Hosocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4, — TeKcT:
3NEKTPOHHbIN // JlaHb: 3N1€KTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (aaTa
obpaleHua: 14.10.2022). — Pexxkum
[0CTyna: Ans aBTopuU3. No/ib30BaTeNei.
BanHos, /1. H. Xumms: yuebHuk ans CNO /
N. H. bannos, W. 1. Nepdunosa, T. B.
Cokonosa. — 2-e u3g., ctep. — CaHKT-
MeTepbypr: flaHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NeKTPOHHbIN

yCTaHOBNEHUE N3MEHEHMA
KMCNOTHOCTU cpeapl.

2. NabopatopHan paboTa
«Peakuumn rugponnsa»
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HaumeHoBaHue pa3genos (Konuyecrso Tun 3aHATUA MexaucununauvH JononHutenbHasa nuteparypa Tunbl OLLEHOYHbIX
Ne uTem Yyacos apHble cBA3MU meponpuATuii
// NaHb: anekTpoHHO-6nbanoTeuHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (paTa
obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: Aa1s aBToOpuU3. NoJsib3oBaTesNei.
KanyctuHa A. A., Xanb4yeHko W. T., JinbaHos
B. B. O61Lan 1 HEOPraHNYECKAn XUMUS.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHKo, B.B. JInbaHoB — CaHKT-
MNeTepbypr: NlaHb, 2020. — 152 c.
Py6eHbI KOHTPO/b MO 2 KOHTPO/IbHOE KoHTponbHan paboTa
pasgeny 3aHATHE «CTpoeHMe BewecTBa U
XMMUYECKUE peakummn»
3 |Pasgen 3. CrpoeHue u 24 KoHTponbHas pabota
CBOMCTBA HEOPraHUYECKUX «CsoicTBa
BeLwecrs HeopraHM4YeCKnX BeLLecTs»
3.1 |Knaccudukaums, 2 TeopeTuyeckoe lycesa, E. B. Xumus gna CNO: yuebHo- 1. Tect «<HomeHKnNaTypa U
HOMEHKNATypa U CTpOeHUe obyueHmne meToamueckoe nocobue / E. B. Tycesa, M. |33ganme HeopraHMYecKkux

HEOPraHM4eCKnx BeLLeCTB

P. 3uranwwuna, A. N. Kynnkosa. — KasaHb:
KHUTY, 2019. — 168 c. — ISBN 978-5-7882-

Beuw,ecrts ncxoga ns nx
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Ne HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
- uTem yacos apHble cBA3N meponpuATuii
2 npakTuyeckoe 2792-4. — TeKCT: 3NeKTPOHHbINA // NaHb 1 [XxMUYecKoin Gopmy bl Mau
3aHATUe 3/IEKTPOHHO-6MBNOTEYHAn cucTema. — COCTaB/IeHME XUMMUYECKOMN
RL: https://e.lanbook.com/book/196096
U ps:// / / dopmynbl ncxogA ns
(naTa obpawerns: 14.10.2022). — Pexxmum 21383 BeLLECTEA MO
H HUA TBa N
2 npakTn4eckoe A0CTyna: 41 aBTopm3. nosib3osaTenei. W B
saHATHE MeXKayHapoaHOM nan

YepHukosa, H. HO. Xumuna B AocTynHOM
N310XeHnn: yuebHoe nocobue ans crno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MeTtepbypr: NlaHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NeKTPOHHbIM
// NaHb: anekTpoHHO-6MbAnoTeYHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa
obpaleHua: 14.10.2022). — Pexxkum
[0CTyna: Ana aBTopU3. Nosb30BaTeNel.

LLeBHMUbIHA, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LeBHuubIHa, A. U.
AnapHes. — HoBocmnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TeKcT:
3NEKTPOHHbIN // JlaHb: 3N1€KTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (paTa
obpalleHua: 14.10.2022). — Pexkum

TpUBMANbHOM
HOMEHKNaType».

2. 3apa4m Ha pacyeT
maccoBoi gonm (macchbl)
XMMMYECKOTO 3/1IeMEHTa
(coeanHeHus) B monekyne
(cmecn).

3. MpakTnyeckne 3agaHuA
no Knaccndukaumm,
HOMeHKNaType u
XUMUYECKUM dopmMynam
HeopraHMYeCcKnx BeLLecTs
Pa3IMYHbIX KNACCOB.

4. MNpaKTnyeckne 3agaHuA
Ha onpeaeneHue
XMMMYECKOM aKTUBHOCTH
BELLEeCTB B 3aBUCMMOCTH
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Ne HaumeHoBaHue pa3genos (Konuyecrso Tun 3aHATUA MexaucununauvH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
h nrtem Yyacos apHble cBA3U meponpuATuii
[0CTyna: Ana aBTopus. No/ib30BaTes1eN. BMAa XMMMYECKOM CBA3U U
TMNa KPUCTANINYECKOMN
BanHoB, /1. H. Xummsa: yuebHuk ans CNO / peLleTKM.
N. H. banHos, W. /1. Nepdunosa, T. B.
Cokonosa. — 2-e un3g,, ctep. — CaHKT-
MNeTepbypr: /laHb, 2021. — 260 c¢. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6MbAnoTeYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (gaTa
obpaueHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopU3. Nosib3oBaTesen.
YepHukosa H. 0., Mewepakosa E. B.
Pelwaem 3agauv no xummm
camocToATesIbHO: yyebHoe nocobue / H. 0.
YepHuKosa, E. B. MewepakoBa — CaHKT-
MeTepbypr: /laHb, 2022. — 328 c.

3.2 |PusnKo-xMMmmn4eckune 2 TeopeTuyeckoe lycesa, E. B. Xumus gna CNO: yuebHo- 1. Tect «OcobeHHOCTH
CBOICTBA HEOPraHUYECKUX obyueHmne MmeToaunyeckoe nocobue / E. B. lycesa, M. |y ympueckux csoiicTs
BellecTs P. 3uranwwuHa, A. N. Kynnkosa. — KasaHb: OKCUZL0B, KUC/IOT,

2 TeopeTuyeckoe KHUTY, 2019. — 168 c. — ISBN 978-5-7882- .
. OCHOBaHM, amdpoTepPHbIX
0byueHme 2792-4. — TeKCT: 31eKTPOHHbIN // NlaHb : B
3N1EKTPOHHO-6MBANOTEYHAsA cucTeEmMa. — MMAPOKCMAOB U CONENP.
2 TeopeTuyecKoe URL: https://e.lanbook.com/book/196096 |2 3alaHNA Ha coCTaB/eHne
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N HaumeHoBaHue pasgenos |Konnuecrso Twun 3aHATHA Mexgucumnamd JononHutenbHaa nautepatypa Tunbl OLLEHOUYHDbIX
[
nTem yacos apHble cBA3U mMmeponpuaTumn
obyyeHune (naTa obpaueHma: 14.10.2022). — Pexkum  |ypaBHEHUIA XMMUYECKUX
[0CTyna: Aa1s aBToOpKU3. NoJsib3oBaTesNei. peaKuuii ¢ yyactrem
YepHukosa, H. HO. Xumuna B TYMHOM
2 npakTnyeckoe ephukosa, H. 10 AOCTYMHO NPOCTbIX N CNOXHbIX
n3n0XeHnn: yuebHoe nocobue ana cro / H.
3aHATUE HeopraHM4yecknx BeLlecTB:
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
2 NpaKTMJecKoe MNeTepbypr: /laHb, 2022. — 316 ¢. — ISBN OKRCMAOB METANNOB,
978-5-8114-9500-9. — TeKcT: 31eKTpOHHbIN | HEMETANN0B 1 amMPOTEPHbIX
3aHATUE
// NaHb: 3neKTpoHHO-6MbBAMOTEUYHaR 3/1eMEHTOB;
cuctema. — URL:
2 nabopaTopHoe HeopraHM4eckmnx KNCnor,
sansTHE https://e.lanbook.com/book/195532 (gaTa OCHOBaHUM 1 aMdOTEPHBIX

obpaueHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopU3. NoJib30BaTesen.
LeBHMUbIHA, /1. B. Xumua: yyebHoe
nocobue / /1. B. LLieBHuMLbIHa, A. U.
AnapHes. — HoBocmnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4, — TeKcT:
3NEKTPOHHbIN // laHb: 31EKTPOHHO-
6ubnmoteyHan cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpauieHms: 14.10.2022). — Pexkum
[0CTyna: Ans aBTopuU3. Nosib3oBaTeNei.
BanHos, /1. H. Xumus: yuebHunk ana CNO /
. H. banHos, U. /1. Nepounosa, T. B.
Cokonosa. — 2-e u3pg,., ctep. — CaHKT-
MNeTepbypr: /laHb, 2021. — 260 c. — ISBN

rTMAPOKCUAOB,
HeopraHMYecKux conen,
XapaKTepu3yoLWmX UxX
CBOWCTBa U cnocobbl
noayyeHus.

3. MpaKTnKko-
OpPUEHTUPOBaAHHbIE
TeopeTMyeckune 3a4aHunA Ha
CBOWCTBA U Noy4yeHue
HEOpPraHMYEeCcKMX BeLLLeCcTB.
4. NabopaTopHas paboTa
«CBOWCTBa METANNIOB U
HEMETaNN0BY.
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIN
// NaHb: 3neKTpoHHO-6MBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (gaTa
obpalteHua: 14.10.2022). — Pexxum
[0CTyna: Ans aBTopuU3. No/ib30BaTe e,
YepHukosa H. 0., Mewepakosa E. B.
Pewaem 3agaun no xumuu
camocTonTeNibHO: y4ebHoe nocobue / H. 0.
YepHuKosa, E. B. MewepakoBa — CaHKT-
MNeTepbypr: /laHb, 2022. — 328 c.
KanyctuHa A. A., XanbuyeHko W. T., JiInbaHos
B. B. O6Lwas U HeopraHMYeCcKas XMMums.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHKo, B.B. JInbaHoB — CaHKT-
MNeTepbypr: /laHb, 2020. — 152 c.

3.3

NMponsBoacTBO
HeopraHMYecKnx BeLecTs.
3HayeHne n NnpuMmeHeHue B
6bITY M Ha NPOU3BOACTBE

TeopeTnyeckoe
obyueHune

NnpakKTn4yeckoe
3aHATHE

l'ycesa, E. B. Xumua gns CMNO: yyebHo-
meToamnyeckoe nocobue / E. B. lycesa, M.
P. 3uranwwunHa, 4. N. Kynnkosa. — KasaHb:
KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — TeKCT: 31eKTPOHHbIN // MlaHb :
3/IEKTPOHHO-6MBMOTEYHas cuctema. —
URL: https://e.lanbook.com/book/196096

MpakTuKo-
OpPUEHTUPOBAHHbIE
3a/,aHNA NO COCTaBAEHUIO
XMMUYECKUX peaKkuunii ¢
y4yacTuem HeopraHU4ecKmnx
BELLEeCTB, UCMO/Ib3yeMblX
ONA X naeHTUbmKaumm n
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

(naTa obpaweHns: 14.10.2022). — Pexxmum
[0CTyna: ANa aBToOpU3. No/b30BaTeNei.

YepHuKosa, H. 0. Xumua B goctynHom
N3N0oMKeHnu: yuebHoe nocobue ans cno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MeTepbypr: /laHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NeKTPOHHbIN
// NaHb: 3neKTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa
obpaueHusa: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopuU3. Nosib3oBaTesen.

LeBHMUbIHA, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LieBHuMubIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TeKcT:
3NEKTPOHHbIN // NlaHb: 3N1€KTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (aaTa
obpauieHms: 14.10.2022). — Pexkum
[40CTyna: ANA aBTOpM3. Nob30BaTeNeN.

NPOMBbIWNEHHbIX cnocob6os
nony4vyeHumAa.
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

BanHos, /1. H. Xumusa: yuebHuk ana CNo /
N. H. bavHos, W. /1. Nepdunosa, T. B.
Cokonosa. — 2-e n3g,, ctep. — CaHKT-
MeTepbypr: flaHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIM
// NaHb: 3neKTpoHHO-6MbBAMOTEeUYHaR
cuctema. — URL:
https://e.lanbook.com/book/167183 (gaTa
obpaueHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopU3. Nosib3oBaTesen.
YepHukosa H. 10., Mewepakosa E. B.
Pewaem 3agaun no xmumumn
camocTonTefibHO: y4ebHoe nocobue / H. 0.
YepHuKosa, E. B. MewepakoBa — CaHKT-
MeTepbypr: /laHb, 2022. — 328 c.

Pyb6exHbI KOHTPO/b MO
pasgeny

KOHTPOJ/IbHOE
3aHATHE

KoHTponbHas paboTa
«CBOICTBA HEOPraHNYECKNX
BELLECTBY

Paspen 4. CtpoeHue n
CBOMCTBA OpPraHUYEcKux
BeL,ecTs

28

KoHTponbHas pabora
«CTpoeHue 1 cBOCTBA
OpPraHMYeCcKUX BEL,eCTB»
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HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
Ne uTem yacos apHble cBA3N meponpuATuii
4.1 |Knaccudmkaums, ctpoeHme 2 TeopeTuyeckoe lycesa, E. B. Xumus gna CNO: yuebHo- 1. 3apgaHunA Ha cocTaBneHue
M HOMeHKNaTypa oby4eHue meToaudeckoe nocobue / E. B. fycesa, M. | ya3panmii opraHuueckmx
OpraHMYyecKux BeLLecTs P. 3uraHwwuHa, A. N. Kynnkosa. — KasaHb: coeauHeHN No
2 npaKTUdecKoe KHUTY, 2019. — 168 c. — ISBN 978-5-7882- TOWBHANBHOM WM
3aHATUE 2792-4. — TeKCT: 3N1eKTPOHHbIN // NlaHb : .
SI'IEKTpOHHO-6M6I'IVIOTeLIHaFI cncrtema. — ME)'KAyHapOﬂ,HOl/l
URL: https://e.lanbook.com/book/196096 |CUCTEMATUHECKON
(naTa obpaleHmns: 14.10.2022). — Pexkum |HOMEHKNATYpE.

AoCTyna: gnAa aBTopums. nonb3oBaTeneun.

YepHukosa, H. HO. Xumuna B focTynHOM
N310XeHnn: yuebHoe nocobue ans crno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MNeTepbypr: /laHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3N1EeKTPOHHbIN
// NaHb: anekTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (naTa
obpauieHms: 14.10.2022). — Pexkum
[0cCTyna: Ana aBTopu3. Nosib3oBaTesen.

LeBHMUbIHA, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LieBHMUbIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekKcT:

2. 3apaHuA Ha cocTaBaeHne
NO/HbIX U COKPALLLEHHbIX
CTPYKTYPHbIX dopmyn
OpraHUYeCcKnX BELLECTB
OTAENbHbIX KNACCOB.

3. 3a4aum Ha onpegenexHue
npocTeniuen Gopmy/ibi
OpraHNYeCcKom MONEKYbI,
NCX0AN U3 3/IEMEHTHOrO
cocrtaBa (B %).
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

3NEKTPOHHDbIN // laHb: 3N1EKTPOHHO-
6ubnmoteyHan cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: A8 aBTOpPM3. Nob30BaTeNiei.

BanHosB, /1. H. Xumus: yuebHuk ans CNO /
N. H. banHos, U. N1. Nepounosa, T. B.
Cokonosa. — 2-e n3g,, ctep. — CaHKT-
MNeTepbypr: MlaHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6MbAnoTeYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (gaTa
obpaleHua: 14.10.2022). — Pexxkum
[0CTyna: Ans aBTopuU3. Nosib3oBaTeNei.
Pe3HuKoB B. A. COOPHUK YNParKHEHUI 1
33434 N0 OPraHNYecKon XMmmn: yuebHoe
nocobue / B.A. Pe3HnKkos — CaHKT-
MeTepbypr: NlaHb, 2021. — 226 c.

4.2

CBOWCTBA OpraHNUYECKUX
coeanHeHnM

TeopeTnyecKoe
obyuyeHune

l'ycesa, E. B. Xumua gns CMNO: y4yebHo-
meToamnuyeckoe nocobue / E. B. lycesa, M.

1. 3apgaHunA Ha cocTaBaeHue
YPaBHEHMI XUMUYECKNX
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Ne HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
- ntTem 4yacoB dpPHbIE CBA3U Meponpuﬂmﬁ
2 TeopeTuyeckoe P. 3uranwwuna, A. N. Kynnkosa. — KasaHb: peaKu'm)i C y4yactnem
0ByueHme KHWTY, 2019. — 168 c. — ISBN 978-5-7882-| g rapyyeckmx BewwecTs Ha
2792-4. — TeKCT: 31eKTPOHHbIN // NlaHb : OCHOBaHWM UX COCTaBa M
2 TeopeTuyeckoe 3N1EeKTPOHHO-6MBANOTEYHAsA cucTema. — J—"
oByueHne URL: https://e.lanbook.com/book/196096 5 33
(maTa obpalueHuns: 14.10.2022). — Pexkum |~ AAHUA Ha cOCTaBeHne
[0CTyna: A8 aBTopu3. NoNb30BaTeNiei. YPaBHEHMN XMMUYECKMX
2 TEOPETNHECKOE YepHukosa, H. HO. Xumuna B AocTynHOM peakumi,
0byueHne n3noxeHum: yuebHoe nocobue ana cno / H. unnoctpupyowmx
tO. YepHukoBa. — 2-e u3g,, ctep. — CaHKT- |y mmyecKme CBOMCTBA C
2 TeopeTnveckoe MeTtepbypr: NaHb, 2022. — 316 c. — ISBN V4ETOM MEXaHU3MOB
obyyeHune 978-5-8114-9500-9. — TeKCT: 3NeKTPOHHbIM
// NaHb: 3neKTpoHHO-6MbBMOTEeUYHaR npOTeKaUHMﬂ AaHHbIX .
2 npaKTUYecKoe cuctema. — URL: peakunn n reHeTu4eCkomn
3aHaTUE https://e.lanbook.com/book/195532 (pata |CBA3WN OPraHNHECKMX
obpauieHms: 14.10.2022). — Pexkum BeLLeCcTB pa3HbIX K/1acCcoB.
2 na6opaTopHoe [0CTyna: A5 aBToOpU3. NoJib3oBaTe Nei. 3. PacueTHble 3agaum no
3aHATUE YPaBHEHUAM peaKLni ¢

LLeBHMUbIHA, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LieBHuubIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TeKcT:
3NEKTPOHHBIN // JlaHb: 3N1€KTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa

y4yacTnem opraHnNYeCKnx

BELLEeCTB.

4. NabopaTopHas paboTa

«[onyyeHne saTnneHa n
N3y4yeHUe ero CBOMCTBY.
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

TUnbl OLEHOYHbIX
meponpuATuii

obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: ANa aBToOpU3. No/b30BaTeNei.

BanHos, /1. H. Xumua: yuebHuk ana CNo /
N. H. bavHos, W. /1. Nepdunosa, T. B.
Cokonosa. — 2-e n3g,, ctep. — CaHKT-
MNeTepbypr: /laHb, 2021. — 260 c¢. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbI
// NaHb: 3neKTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (gaTa
obpaueHusa: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopU3. Nosib30BaTesen.
Pe3HnKoB B. A. COOPHUK ynparKHEHUI 1
33434 MO OpPraHNYecKon XMMnn: yuebHoe
nocobue / B.A. Pe3HnKkoB — CaHKT-
MeTepbypr: NlaHb, 2021. — 226 c.
KanyctuHa A. A., XanbuyeHko W. T., JiInbaHos
B. B. O6Las U HeopraHMYecKas XMMuUS.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHKo, B.B. JInbaHoB — CaHKT-
MeTepbypr: NlaHb, 2020. — 152 c.

4.3

OpI'aHVI‘-IeCKMe Bewiecrtea B
Kn3HeneAaTebHOCTH

TeopeTnyecKkoe
obyuyeHune

l'ycesa, E. B. Xumua gns CMNO: yyebHo-
meToamnuyeckoe nocobue / E. B. lycesa, M.

MpaKTukKo-
OpPUEHTUPOBAHHbIE
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o HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
Ne nTem yacos apHble CcBA3U meponpuATuii
yesnoseKa. [pon3sBoacTBO U 2 TeopeTuyeckoe P. 3uraHwmuHa, [. U. Kynmkosa. — KasaHb: |33a4aHMA NO COCTaBNEHUIO
NPUMEHEHWUE OpPraHUYecKnX obyueHmne KHUTY, 2019. — 168 c. — ISBN 978-5-7882-|y,\mpyeckinx peaKLmii c
BeWECTB B 2792-4. — TeKCT: 31eKTPOHHbIN // NlaHb : yUaCTMEM OpraHMUECKMX
NPOMbILLIEHHOCTH 2 TEOPETNIECcKoE 3MEKTPOHHO-GUbAMOTeNHaR ChcTema. — BELLECTB, NCNOJIb3yeMbIX
06yyeHme URL: https://e.lanbook.com/book/196096 !
(maTa obpalueHus: 14.10.2022). — Pexkum ANA X MABHTAGMKALMN B
2 npaKTUyeckoe AOCTyna: ANA aBTOpM3. Nob3osaTenein. ObITY M MPOMbILLNEHHOCTM.
3aHATME

YepHukosa, H. HO. Xummna B AocTynHOM
N310XeHnn: yuebHoe nocobue ans crno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MeTtepbypr: NlaHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NeKTPOHHbIN
// NaHb: 3neKTpoHHO-6MbBAMOTEeUYHaR
cuctema. — URL:
https://e.lanbook.com/book/195532 (paTa
obpaleHua: 14.10.2022). — Pexxkum
[0CTyna: Ans aBTopuU3. No/ib30BaTeNei.

LLeBHMUbIHA, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LeBHuubIHa, A. U.
AnapHes. — HoBocmnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekKcT:
3NEKTPOHHBIN // JlaHb: 3N1eKTPOHHO-
6ubnnoteyHas cuctema. — URL:
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

https://e.lanbook.com/book/118505 (gaTa
obpalteHua: 14.10.2022). — Pexxum
[0CTyna: A8 aBTOpM3. Nob30BaTeNiei.

BanHoB, /1. H. Xumusa: yuebHuk ans CNO /
. H. banHos, U. 1. Nepounosa, T. B.
Cokonosa. — 2-e n3g,, ctep. — CaHKT-
MNeTepbypr: MlaHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6nbanoTeYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (gaTa
obpaueHusa: 14.10.2022). — Pexkum
[0CTyna: AnA aBToOpU3. No/b30BaTeNel.
Pe3HuKkoB B. A. COOPHUK YNParKHEHUI U
3a/1a4 No OpraHUYecKom xummnu: yyebHoe
nocobue / B.A. PeaHuKoB — CaHKT-
MNeTepbypr: /laHb, 2021. — 226 c.

Pyb6exHbI KOHTPO/b MO
pasgeny

KOHTPOJ/IbHOE
3aHATHE

KoHTponbHas paboTa
«CTpoeHue 1 cBOICTBA
OPraHWYEeCKMX BELLLeCTB»
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N HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
[
uTem Yyacos apHble cBA3U MeponpuUATUN
Paspen 5. KuHeTnueckue n 12 KoHTposbHaa paboTta
TepmoguHamu4yeckume «CKOpOCTb XMMUYECKOM
3aKOHOMEpPHOCTH peakuum n xummuyecKkoe
NPOTEKaHUA XMMUYECKUX paBHOBecue»
peakuyuii
5.1 [KnHeTnueckne 2 TeopeTuyeckoe lycesa, E. B. Xumua gnsa CNO: yyebHo- 1. TabopaTtopHaa paboTa Ha
3aKOHOMEPHOCTH obyueHmne meTtoamyeckoe nocobue / E. B. Tycesa, M. BbIGOP:
NPOTEKaHNA XUMUUYECKMX P. 3uranwwuHa, [. N. Kynnkosa. — KasaHb: — «OnpeaeneHme
o KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
peakunmn . 3aBMCUMOCTM CKOPOCTH
2 na6opaTopHoe 2792-4. — TeKCT: 3/1eKTPOHHbIN // NaHb :
peaKkumnm OT KOHLLEHTpauumn
3aHATUE 3NEKTPOHHO-6MBANOTEYHAA cUcTEMA. —

URL: https://e.lanbook.com/book/196096
(naTa obpawerus: 14.10.2022). — Pexxmum
[0CTyna: 419 aBTopum3. Nosib3oBaTenei.

YepHukosa, H. 0. Xumuna B ZoctynHom
n3NoxeHunu: ydebHoe nocobue ans cno / H.
0. YepHukoBa. — 2-e nag,, crtep. — CaHKT-
MNeTepbypr: /laHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NEeKTPOHHbIN
// NaHb: anekTpoHHO-6nbanoTeyHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa

pearmpyoLLmx BeLwwecTs»;

— «OnpepeneHne
3aBMCMMOCTUN CKOPOCTH
peaKkunn oT TemnepaTypbi».
2. MNpaKTukKo-
OPUEHTUPOBAHHbIE
TeopeTnyeckmne 3a4aHNA Ha
aHanu3 $akTopos,
BAMAIOLLNX HA U3MEHEHNE
CKOPOCTU XMMUNYECKOM
peakuuu.
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: ANa aBToOpU3. No/b30BaTeNei.

LeBHMUbIHa, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LWeBHuubIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekKcT:
3NEKTPOHHbIN // laHb: 3NeKTPOHHO-
6ubnmoteyHan cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpaueHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopU3. Nosib3oBaTesen.

BanHosB, J1. H. Xumus: yuebHuk ans CNO /
N. H. bannos, W. 1. Nepdwnnosa, T. B.
Cokonosa. — 2-e n3pg,., ctep. — CaHKT-
MNeTepbypr: /laHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIN
// NaHb: anekTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (paTa
obpauieHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBToOpuU3. Nosib30BaTe e,
KanyctuHa A. A., XanbuyeHko W. T., /iInbaHos
B. B. ObLias U HeopraHMYecKas XMMus.
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N HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA Mexgucumnamd JononHutenbHaa nautepatypa Tunbl OLLEHOUYHDbIX
[
nTem yacos apHble CcBA3U meponpuATuii
Mpaktnkym / A. A. KanyctuHa, U. T.
XanbyeHkKo, B.B. JiInbaHos — CaHKT-
MNeTepbypr: /laHb, 2020. — 152 c.

5.2 |TepmoanHamunyeckue 2 TeopeTuyeckoe lycesa, E. B. Xumus gna CNO: yuebHo- 1. 3agauu Ha pacyeTbl
3aKOHOMEepPHOCTH obyyeHue MeToamueckoe nocobue / E. B. Tycesa, M. |ran08bix apdekToB
NPOTEKAHMA XMMUNUYECKUX P. 3uranuwmHa, [l. N. Ky/ukosa. — KasaHb: XUMUYECKUX peakLni 1

o 2 npakTMyeckoe KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
peakuuin. PaBHoBecKe . onpegeneHue TMnNa
. 3aHATUE 2792-4. — TeKCT: 3N1eKTPOHHbIN // NlaHb :
XMMUYECKUX peaKLni NeKTPOHHO-BUBAMOTEUHAA CUCTEMa. — peaKkuuu (no Tennosomy
2 nabopaTtopHoe URL: https://e.lanbook.com/book/196096 addeKTy: aK30- U
3aHATUE (naTa obpalenua: 14.10.2022). — Pexxum |IHAOTEPMUYECKME).
AOCTyna: ANA aBTOPU3. Nosb3osaTenei. 2. NpakTuko-

YepHukosa, H. 0. Xumuna B 4OCTYyNHOM
n3n0XeHnn: yuebHoe nocobue ans crno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MeTepbypr: NlaHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (paTa
obpalleHua: 14.10.2022). — Pexkum
[0CTyna: Ans aBTopu3. Nosib3oBaTesnei.
LLeBHMUbIHa, /1. B. Xumusa: yyebHoe

OpPUEHTUPOBaAHHbIE
3a4aHNA Ha NPUMEHeHMe
npuHumna Jle-lWatenve gna
HaxOXAEeHWsA HanpaBaeHUs
CMeLLeHunA paBHoBeCKUA
XMMMYECKOM peakuum 1
aHanun3 $aKkTopos,
BAMAIOLLNX HA CMELLeHne
XMMMYECKOro paBHOBECKA.
3. NabopaTtopHas paboTa
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

nocobue / /1. B. LeBHuubIHa, A. U.
AnapHeB. — Hosocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekKcT:
3NEKTPOHHDbIN // laHb: 3N1EKTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpauteHusa: 14.10.2022). — Pexkum
[,0CTyna: Ans aBToOpuU3. No/ib30BaTe e,
BanHosB, /1. H. Xumus: yuebHuk ans CNO /
N. H. banHos, U. N1. Nepounosa, T. B.
Cokonosa. — 2-e n3g,, ctep. — CaHKT-
MNeTepbypr: MlaHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6MbanoTeYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (paTa
obpaleHua: 14.10.2022). — Pexxkum
[0CTyna: Ans aBTopuU3. Nosib3oBaTeNei.
KanyctuHa A. A., XanbueHko W. T., JiInbaHos
B. B. O6Las U HeopraHMYecKas XMMuUS.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHkKo, B.B. JiInbaHoB — CaHKT-
MNeTepbypr: /laHb, 2020. — 152 c.

«MN3yyeHune BINAHUA
pa3nnYHbIX GaKTOPOB Ha
CMmelleHne XMMNYEeCKoro
paBHoBecHA».
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o HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
Ne uTem yacos apHble cBA3N meponpuATuii
Pyb6eKHbIl KOHTPO/Ib MO 2 KOHTPO/IbHOE KoHTponbHan paboTa
pasgeny 3aHATME «CKOpPOCTb XMMUNYECKOM
peakumMm n Xummyeckoe
pasHOBecue»
Pasgen 6. lucnepcHoble 10 KoHTponbHas pabota no
cuctembl Teme «/iucnepcHbie
CUCTEMbBI»
6.1 |dncnepcHble CUCTEMbI U p TeopeTuyeckoe l'ycesa, E. B. Xumuna ana CMO: yuebHo- 1. 3apaum Ha
$aKTOpbI UX YCTOMNUMBOCTM obyueHmne MeToamueckoe nocobue / E. B. Tycesa, M. |npyrotosneHme pacTeopos.
P. 3uranwwuHa, A. N. Kynnkosa. — KasaHb: 2. MpaKTHKo-
2 npaKkTuyeckoe KHUTY, 2019. — 168 c. — ISBN 978-5-7882- OPUEHTUPOBAHHbIE
3aHaTMe 2792-4. — TeKCT: 3/1eKTPOHHbIN // NaHb :

3N1EKTPOHHO-6UBAMOTEUHan cuctema. —
URL: https://e.lanbook.com/book/196096
(naTa obpawerus: 14.10.2022). — Pexxmum
[0CTyna: ANA aBTOPM3. NoNb30BaTeNIei.

YepHukosa, H. 0. Xumuna B 4OCTYyNHOM
n3noxeHnu: yyebHoe nocobue ana cno / H.
0. YepHukoBa. — 2-e nag,, ctep. — CaHKT-
MNeTepbypr: /laHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3/IEKTPOHHbIN

pacyeTHble 3aaHNA Ha
AMCNEepPCHbIE CUCTEMDI,
ncnonb3yemble B 6bITOBOM
M NPOM3BOACTBEHHOM
AeATeNIbHOCTM Ye10BeKa.
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

// NaHb: anekTpoHHO-6nbanoTeuHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa
obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: A8 aBTOpPM3. Nob30BaTeNiei.

LeBHMUbIHA, /1. B. Xumua: yyebHoe
nocobue / /1. B. LieBHMubIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekcT:
3NEKTPOHHbIN // NlaHb: 3N1€KTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpaueHms: 14.10.2022). — Pexkum
40CTyna: ANA aBTOpM3. NO/b30BaTeNEN.

BanHos, /1. H. Xumms: yuebHuk ans CNO /
N. H. bannos, W. 1. Nepdwnnosa, T. B.
Cokonosa. — 2-e u3g., ctep. — CaHKT-
MeTepbypr: MlaHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (paTa
obpalleHua: 14.10.2022). — Pexkum

47



https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505
https://e.lanbook.com/book/167183

N HaumeHoBaHue pasgenos |Konnuecrso Twun 3aHATHA Mexgucumnamd JononHutenbHaa nautepatypa Tunbl OLLEHOUYHDbIX
o
nrTem yacos apHble CBA3U meponpuATuii
[0CTyna: ANsA aBTopu3. NoAb3oBaTenen.
6.2 |MccnepoBaHue CBOMCTB 2 nabopaTtopHoe lycesa, E. B. Xumusa gnsa CMNO: yuebHo- NabopaTtopHble paboThbl:
AMCMEPCHDBIX CUCTEM 3aHATMe meToamyeckoe nocobue / E. B. Tycesa, M. |_ npyrotosnenme
P. 3uranwwuna, A. N. Kynnkosa. — KasaHb: PaCcTBOPOB;
KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2 nabopatopHoe . — WUccnepoBaHue
2792-4. — TeKCT: 3N1eKTPOHHbIN // NlaHb :
3aHATHE OMNCNEPCHBIX CUCTEM.

3/IEKTPOHHO-6MBMOTEYHAn cucTema. —
URL: https://e.lanbook.com/book/196096
(maTa obpalueHus: 14.10.2022). — Pexkum
A0CTyna: ANa aBTOpM3. No/1b30BaTeNeN.

YepHukosa, H. 0. Xumua B goctynHom
N310XeHnn: yuebHoe nocobue ans crno / H.
0. YepHukoBa. — 2-e nsg,, ctep. — CaHKT-
MeTepbypr: MlaHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6nbanoTeyHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (paTa
obpaleHua: 14.10.2022). — Pexkum
[0CTyna: Ans aBTopuU3. Nosib3oBaTeNei.

LLeBHMUbIHa, /1. B. Xumusa: yyebHoe
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

nocobue / /1. B. LeBHuubIHa, A. U.
AnapHeB. — Hosocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekcT:
3NEKTPOHHDbIN // laHb: 3N1EKTPOHHO-
6ubnmoteyHan cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpauteHusa: 14.10.2022). — Pexkum
[0CTyna: ANA aBTOPM3. NONb30BaTeNeN.

BanHos, /1. H. Xumus: yuebHunk ana CNO /
. H. banHos, U. 1. Nepounosa, T. B.
Cokonosa. — 2-e n3g,., ctep. — CaHKT-
MNeTepbypr: MlaHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6nbanoTeyHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (gaTa
obpauieHms: 14.10.2022). — Pexkum
[0CTyna: Ans aBTopuU3. Nosib3oBaTeNei.
KanyctuHa A. A., XanbueHko W. T., JiInbaHos
B. B. O6Las U HeopraHMYecKas XMMuUS.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHKo, B.B. JInbaHoB — CaHKT-
MNeTepbypr: NlaHb, 2020. — 152 c.
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N HaumeHoBaHue pa3genos (Konuyecrso Tun 3aHATUA MexaucununauvH JononHutenbHasa nuteparypa Tunbl OLLEHOYHbIX
[
U TEeM Yacos apHble cBA3U MmeponpuATUin
Pyb6eXHbl1 KOHTPO/Ib NO 2 KOHTpOJ/IbHOE KoHTponbHaa paboTta no
pasgeny 3aHATHE Teme «ucnepcHole
CUCTEMbI»
Paspen 7. KauecTtBeHHble 8
peakuuu obHapyKeHus
OpPraHUYEeCKnX 1
HeopraHU4YecKUX BeLLLecTs
7.1 |O6HapyxeHune 2 npakTuyeckoe lycesa, E. B. Xumus gna CNO: yyebHo- 1. NabopaTtopHana paboTa
HeopraHMYeCcKUX KaTMOHOB 3aHATUE MmeToamueckoe nocobue / E. B. lycesa, M. (43 griGop):
Y aHWOHOB P. 3uranwwuHa, [. N. Kynnkosa. — KasaHb: — AHanMTHYECKMe peaKLmm
6 KHNTY, 2019. — 168 c. — ISBN 978-5-7882-
2 nabopaTtopHoe . KaTnoHos I-VI rpynn;
2792-4. — TeKCT: 3/1eKTPOHHbIN // NaHb :
3aHATHE — AHannTUYeCcKne peakLunm

3N1EKTPOHHO-6UBAMOTEUHan cuctema. —
URL: https://e.lanbook.com/book/196096
(naTa obpawerus: 14.10.2022). — Pexxmum
[0CTyna: ANA aBTOPM3. NoNb30BaTeNIei.

YepHukosa, H. 0. Xumuna B 4OCTYyNHOM
n3noxeHnu: yyebHoe nocobue ana cno / H.
0. YepHukoBa. — 2-e nag,, ctep. — CaHKT-
MNeTepbypr: /laHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3/IEKTPOHHbIN

aHWOHOB.

2. lMpaKTnyeckune 3agaHuA
Ha cocTaBneHue ypaBHEHUM
peakunin obHapyKeHns
KaTnoHos I-VI rpynn n
aHWOHOB, BT.Y. B
MOJIEKYNAPHOM U MOHHOM
dopmax.
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

// NaHb: anekTpoHHO-6nbanoTeuHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa
obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: A8 aBTOpM3. Nob30BaTeNei.

LeBHMUbIHA, /1. B. Xumua: yyebHoe
nocobue / /1. B. LieBHMubIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekcT:
3NEKTPOHHbIN // NlaHb: 3N1€KTPOHHO-
6ubnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpaueHms: 14.10.2022). — Pexkum
40CTyna: ANA aBTOpM3. NO/b30BaTeNEN.

BanHos, /1. H. Xumms: yuebHuk ans CNO /
N. H. bannos, W. 1. Nepdunosa, T. B.
Cokonosa. — 2-e u3g., ctep. — CaHKT-
MeTepbypr: MlaHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (paTa
obpalleHua: 14.10.2022). — Pexkum
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Ne HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
- uTem Yyacos apHble cBA3U meponpuATuii
[0CTyna: ANsA aBTopu3. NoAb3oBaTenen.
KanyctuHa A. A., XanbuyeHko W. T., /iInbaHos
B. B. O61Lan 1 HEOPraHNYECKAn XUMUS.
Mpaktnkym / A. A. KanyctuHa, U. T.
XanbyeHkKo, B.B. JiInbaHos — CaHKT-
MNeTepbypr: /laHb, 2020. — 152 c.
7.2 |O6HapyxeHune 2 npakTuyeckoe lycesa, E. B. Xumua gna CNO: yuebHo- 1. NabopatopHana paboTa
OPraHWYeCKNX BELLECTB 3aHATME metoguueckoe nocobue / E. B. lycesa, M. (143 gpi6op):
OTAe/IbHbIX KNaccoB C P. 3uranuwmna, 1. U. Kynmkosa. — Kasake: | KauecTBeHHble peakuum
KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
NUCNo/sib30BaHMEM ) 2792-4. — TeKCT: 3neKTPOHHbI // Nlakb - Ha OoTAe/NibHble Kaccol
KauyeCTBeHHbIX peaKkumi 2 nabopatopHoe ANEKTPOHHO-BMBANOTE HAR CHETEMa. — OpraHUYecKux BeLLLecTs;
3aHATME URL: https://e.lanbook.com/book/196096 |~ KauyectBeHHbI aHanus

(maTa obpalueHuna: 14.10.2022). — Pexkum
40CTyna: ANa aBTOpM3. Nob30BaTeNeN.

YepHukosa, H. 0. Xumuna B 4OCTYyNHOM
n3n10XeHnn: yuebHoe nocobue ans crno / H.
0. YepHukoBa. — 2-e n3g,, ctep. — CaHKT-
MeTepbypr: NlaHb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — TeKCT: 3NEKTPOHHbIM
// NaHb: anekTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (paTa

OpraHNYeCcKNx coeMHEHN
No GYHKLMOHAIbHbIM
rpynnam.

2. lMpaKTnyeckune 3agaHuA
Ha cocTaBneHune
KayeCTBEHHbIX peaKLuuii
obHapyXeHua
OpraHNYeCKNX COeANHEHNA.
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

obpalleHuna: 14.10.2022). — Pexkum
[0CTyna: ANa aBToOpU3. No/b30BaTenei.

LeBHMUbIHa, /1. B. Xumusa: yyebHoe
nocobue / /1. B. LWeBHuubIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekKcT:
3NEKTPOHHbIN // laHb: 3NeKTPOHHO-
6ubnmoteyHan cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpaueHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopU3. Nosib3oBaTesen.

BanHosB, J1. H. Xumus: yuebHuk ans CNO /
N. H. bannos, W. 1. Nepdunosa, T. B.
Cokonosa. — 2-e n3pg,., ctep. — CaHKT-
MNeTepbypr: /laHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIN
// NaHb: anekTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:
https://e.lanbook.com/book/167183 (paTa
obpauieHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBToOpuU3. Nosib30BaTe e,
KanyctuHa A. A., XanbuyeHko W. T., /iInbaHos
B. B. ObLias U HeopraHMYecKas XMMus.
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HaumeHoBaHue pa3genos (Konuyecrso Tun 3aHATUA MexaucununauvH JononHutenbHasa nuteparypa Tunbl OLLEHOYHbIX

Ne uTem yacos apHble cBA3N meponpuATuii

Mpaktukym / A. A. KanyctuHa, U. T.
XanbueHko, B.B. JInbaHoB — CaHKT-
MNeTepbypr: /laHb, 2020. — 152 c.

Il | NpodeccnoHanbHO-OPUEHTUPOBAHHOE coAepKaHue (coaeprKaHue NPUKNAZHOTO MoAYANA)

8 |Paspen 8. 6 3awumTa Keica (c yuetom
Xumusa B 6biTy 1 6yaywen
NPoOu3BOACTBEHHOMN npodeccuoHanbHOM
DEeATENIbHOCTU YesloBeKa DeATeNbHOCTH)

8.1. | Xvmma B HbITY 1 2 npaKkTuyeckoe lycesa, E. B. Xumus gna CNO: yuebHo- Kewc (c yyeTom byayuiei
NPOU3BOACTBEHHOM 3aHATUE MmeToamueckoe nocobue / E. B. lycesa, M. |nnodeccnonansHoil
0eATeNbHOCTU YeNnoBeKa P. 3uranuwmna, . N. Rynukosa. — Kasakb: OeaTeNbHOCTH)

KHUTY, 2019. — 168 c. — ISBN 978-5-7882- .
2 NpakTM4yeckoe 2792-4. — TeKCT: 371eKTPOHHbIN // NaHb : BosmojkHble TeMbl kencos:
3aHATUE SI'IEKTpOHHO-6M6nVIOTel-IHaFI cncrtema. — 1. Notennenve knvmara u
URL: https://e.lanbook.com/book/196096 BbICBOOOKAEHWE ra3osbiX
5 KOHTPONIbHOE (naTta obpalueHua: 14.10.2022). — Pexkum [TMAPATOB CO AHA OKeaHa.

3aHATHE (3aWwmTa
Kelca)

A0CTyna: gnAa aBTopums. nonb3oBaTenen.

YepHuKoBa, H. 0. Xumuna B goctynHom
N3N0xeHnu: yuebHoe nocobue ans cno / H.
0. YepHuKkoBa. — 2-e n3g,, ctep. — CaHKT-

2. byaywue matepuansl
ANA aBna-, MamHo- n
npubopocTpoeHus.

54



https://e.lanbook.com/book/196096

HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

MeTepbypr: flaHb, 2022. — 316 c. — ISBN
978-5-8114-9500-9. — TeKCT: 3NeKTPOHHbIN
// NaHb: 3neKTpoHHO-6MBMOTEeYHan
cuctema. — URL:
https://e.lanbook.com/book/195532 (gaTa
obpaueHms: 14.10.2022). — Pexkum
A0CTyna: ANa aBTOpM3. NOb30BaTeNeN.

LeBHMUbIHA, /1. B. Xumua: yyebHoe
nocobue / /1. B. LLieBHuMLbIHa, A. U.
AnapHes. — HoBocnbupck: HITY, 2017. —
92 c. — ISBN 978-5-7782-3345-4. — TekcT:
3NEKTPOHHbIN // laHb: 3NeKTPOHHO-
6ubnmoteyHan cuctema. — URL:
https://e.lanbook.com/book/118505 (gaTa
obpauieHms: 14.10.2022). — Pexkum
[0CTyna: Ana aBTopu3. NoJib3oBaTes1en.

BanHos, /1. H. Xumus: yuebHuk ans CNO /
N. H. bannos, W. 1. Nepdunosa, T. B.
Cokonosa. — 2-e u3ga., ctep. — CaHKT-
MNeTepbypr: /laHb, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TeKCT: 3NEKTPOHHbIN
// NaHb: 3neKTpoHHO-6MbBMOTEeUYHan
cuctema. — URL:

3. Hosble maTtepuansbl ans
CO/MIHeYHbIX BaTapen.

4. JlekapcTtBa Ha OCHOBe
pacTuTenbHbIX NpenapaTos.
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HaumeHoBaHue pa3genos (Konuyecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX

Ne MTem yacos apHble CBA3MU meponpuATuii

https://e.lanbook.com/book/167183 (gaTa
obpalteHua: 14.10.2022). — Pexxum
[0CTyna: Aas aBToOpKU3. NoJsib3oBaTesNei.

9.1 (*Paspgen9.1. 36 3awumTta yyebHo-
UccnepoBaHue m MccneaoBaTe/IbCKoro
XUMMUUYECKUIA aHaNu3 npoekKra (c yuetom
06beKToB 6Uochepbl 6yaywen

npodeccuoHanbHoOM
[eATeNbHOCTH)

9.1.1 |OcHoBbl 1abopaTopHOW 2 nabopartopHoe KanyctuHa A. A., XanbueHko U.T., /inbaHos | 1. [labopaTopHasa paboTta
NPaKTUKK B 3aHATMe B. B. Obwasn 1 HeopraHMyeckas xumms. «OcHOBbI NabopaTopHOi
npodeccnoHanbHbIX MpakTukym / A. A. Kanyctira, W T. NPaKTUKN Y.
nabopaTopusax 6 npaKkTuyeckune Xanbenko, B.8. /lubaros — Cak- 2. Tunosble pacyeTbl No

MeTepbypr: /laHb, 2020. — 152 c.
3aHATUA TeMaTUKe IKCNepPUMEHTa.

3. 3agaun Ha BblYUCAEHME
cpegHero 3HavyeHuA
3KCNepPUMEHTAIbHbIX
[LAHHbIX, NOTPELIHOCTH.

4. MNpepcraBneHue
pe3y/IbTaTOB 3KCNEPUMEHTA
B pas/sinyHoi dopme
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o HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
Ne U TEM yacos apHble CBA3U meponpuATuii
(tabnuua, rpadumk, otyer,
OOKNag, npeseHTauus).
9.1.2 [Xumuyecknit aHanuns npob 2 TeopeTnyeckoe KanyctuHa A. A., XanbdeHko U.T., JinbaHos (1. Tect «CBOICTBA U COCTaB
BOAbI obyueHue B. B. O61Lan 1 HEOPraHNYECKAn XUMMUS. BOAbI».
Mpaktukym / A. A. KanyctuHa, U. T. 2. 3agaHne «XMMUUeCKMii
XanbyeHKo, B.B. JInbaHoB — CaHKT-
2 npakTMyeckKoe Metep6ypr: Mlans, 2020. — 152 c. COCTaB BOAbI, TUN BOAbl U
3aHATME cnocobbl ee NPUMEHEHUAY
(c ncnonb3oBaHuem
2 nabopatopHoe HOPMATMBHbIX
3aHATME [ OKYMEHTOB).
3. MpaKTnKko-

OpUEHTUPOBaHHbIE
TEOPETUYECKME 3a[aHUA Ha
COCTaB BOAbI M CNOCO6bI
BblpaXKeHMA KOHUEHTpauui
M nepecyeT KOHLLEHTpaLuii
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

(c ncnonb3oBaHuem
HOPMaTUBHbIX
OOKYMEHTOB).

4. NabopaTopHas paboTa Ha
BblbOP:

— Ounctka BoAbl OT
3arpA3HeHW;

— Onpepenenne pH oAbl n
ee KNC/IOTHOCTY;

— OnpepeneHune XKecTkoctu
BOAbI M cnocobbl ee
yCTpaHeHusA.

9.1.3

XUMUYECKUI KOHTPOb
KayecTBa NPOAYKTOB
NUTaHKUA

TeopeTnyecKoe
obyuyeHune

NnpakKTn4yeckoe
3aHATHE

nabopatopHoe
3aHATUE

KanyctuHa A. A., Xanb4yeHko W. T., JiInbaHos
B. B. O6LLan 1 HEOPraHNYECKAn XUMMUS.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHKo, B.B. JInbaHoB — CaHKT-
MeTepbypr: /laHb, 2020. — 152 c.

1. Tect «OpraHnyeckme u
HeopraHuyecKne BeLLLecTsa,
BXoZALlMe B COCTaB
NPOAYKTOB NMUTAHUAY.

2. MpaKTnKo-
OpPUEHTUPOBaHHble
3a4aHWA NO KyIMHAPHOM
TemaTuke.

3. NabopaTtopHas paboTa
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

(Ha BbIOOP):

— Ob6Hapy»KeHne HUTPATOB B
NpoAyKTax NUTaHus;

— WccnegoBanue
NPOAYKTOB NUTAHMA Ha
Hanuuune yrnesonos (MyKa,
TBOPOI, MONOKO, MOrypT) Ha
HanuMyune yrneBoaoB
(Kpaxman, rnoKo3a,
caxaposa).

9.14

XviMmuyeckuin aHanus npob
noysbl

TeopeTuyeckoe
obyyeHune

NpaKTU4ecKoe
3aHATHNE

nabopatopHoe
3aHATUE

KanyctuHa A. A., XanbuyeHko W. T., JiInbaHos
B. B. O6was U HeopraHMYeCcKas XMMums.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHKo, B.B. JInbaHoB — CaHKT-
MeTepbypr: /laHb, 2020. — 152 c.

1. Tect no Teme
«XMMKWYECKMI cocTaB
HEeopraHMYECKUX un
OpraHMYecKkmnx
yO06peHniny.

2. 3apaHue «B3anmocsssb
COCTaBa Mo4Bbl, TUM MOYBbI
N ee HaszHaYeHua».

3. labopaTtopHas paboTa
(Ha BbIGOP):

— Ob6HapyeHue
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

HeopraHNYecKMx npumecem
B Npob6ax noysbl;

— Onpegenexne pH BogHom
BbITAXKM NOYBbI, €€
KMCNIOTHOCTU M
LWEeNOYHOCTH.

9.1.5

NccnepoBaHne 06beKTOB
6uocoepbl

TeopeTuyeckoe
obyyeHune

npakTuyeckoe
3aHATME

nabopatopHble
3aHATUA

KOHTPO/IbHOE
3aHATHE (3aWwmTa
NpoOeKTa

KanyctuHa A. A., Xanb4yeHko W. T., JinbaHos
B. B. O61Lan 1 HEOPraHNYECKAA XUMMUS.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHKo, B.B. JInbaHoB — CaHKT-
MNeTepbypr: /laHb, 2020. — 152 c.

YuyebHo-
nccnenoBaTelbCKMN MPOEKT
B 06/1aCcTN UccnenoBaHuA
o6beKToB brocdepbl.
B0O3MOKHble Tembl
NPOEKTOB:

1. ccnepoBaHue cocTaBa
MMWHepanbHOM BOAbI U
pekomeHZaumMm no ee
NCNO/Ib30BaHWIO.

2. UccnepoBaHue
pa3pyLuatoLLero AencTema
npUpoAaHOM BOAbI HA
CTpouTenbHble MaTepuansl.
3. CoctaBneHue NpoekKTa
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

uBeTHMKa/oropoga/cana B
3aBMCMMOCTM OT COCTaBa
NpPOoaHaAN3MPOBaHHbIX
nous.

4. CoctaBneHue
c6anaHCMpPOBAHHOIO MEHIO
Ha AeHb (Hepenio) B
3aBMCMMOCTH OT
coAepKaHUA XMMUYECKUX
MaKpPO 1 MUKPO3/IEMEHTOB
B NPOAYKTaX NUTAHUA.

5. UccnepoBaHume KayecTtea
NMUTbEBOW BOAbI.

6. UccnepoBaHue npob
BOAOMNPOBOAHON BOAbI Ha
npeameT ycTpaHeHus
YKECTKOCTHU.

7. YCTpaHeHue KeCTKoCTH
BOAbI B
CeNbCKOX03ANCTBEHHOM
OEeATeNbHOCTH.
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N HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
o
uTem yacos apHble cBA3N MmeponpuATUi
9.2 (*Pasgen 9.2. 36 YyebHo-
UccnepoBaHue n uccnepoBaTebCKuii
XMMMUYECKUIN aHanu3 nNpoeKT (c yueTtom 6yayuieit
06beKToB TexHocdepbl npodeccuoHanbHoOM
DeATeNbHOCTH)

9.2.1 |OcHoBbl 1abopaTopHOW 2 nabopartopHoe KanyctuHa A. A., XanbueHko U.T., /inbaHos |1, [labopaTopHasa paboTta
NPaKTUKK B 3aHATME B. B. Obwan 1 HeopraHuyeckas xumms. «OcHoBbI NabopaTopHOM
npodeccnoHanbHbIX Mpaktukym / A. A. Kanyctuna, W T. NPaKTUKU».

XanbyeHKo, B.B. JInbaHoB — CaHKT-
nabopatopuax 6 npaxkTUyeckme 2. Tunosble pacyeTbl N0
MNeTepbypr: NlaHb, 2020. — 152 c.
3aHATUA TeMaTUKe 3KCNepUMEHTa.

3. 3a4aumn Ha BblYUCAEHME
CpefHero 3Ha4eHun
3KCNepPUMEHTANbHbIX
[OAHHbIX, NOrPELHOCTH.

4. MNpepacraBneHue
PEe3yNbTaTOB 3KCMEPUMEHTA
B pas/siMyHoi dpopme
(tabnuua, rpadumk, oTyer,
OOKNag, npeseHTauus).
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o HaumeHoBaHue pa3genos (Konuyecrso Tun 3aHATUA MexaucununauvH JononHutenbHasa nuteparypa Tunbl OLLEHOYHbIX
Ne nmTem yacos apHble cBA3MU MeponpuATHii
9.2.2 | XMmmn4yecKunit aHanns npob 2 TeopeTuyeckoe KanyctuHa A. A., XanbueHko U.T., JinbaHos |1, 3aaaum Ha onpeaeneHue
TEXHUYECKOW BOAbI obyuyeHue B. B. O6Wan 1 HeopraHU4ecKkas xumus. METaNN0B, HEOPraHNYECKNX
Mpaktukym / A. A. KanyctuHa, W. T. aHMOHOB 1 OPraHMYECKMX
XanbyeHKo, B.B. JInbaHoB — CaHKT- o
2 npaKkTuyeckoe Netep6ypr: Mlany, 2020, — 152 c. BELLLECTB B TEXHUYECKOM
3aHATUE BOZE PA3HOro Ha3HAYeHUA.
2. MpaKTnKo-
2 nabopatopHoe OpUEHTUPOBaHHbIE
3aHATUE TeopeTnyeckmne 3a4aHNA Ha

COCTaB BOAbl 1 cnocobbl
BblpaXKeHMA KOHLUEHTpauuin
M nepecyeT KOHUEHTpaumi
(c ucnonbzoBaHnem
HOPMaTUBHbIX

[ OKYMEHTOB).

3. 3agaHue «Xumn4eckum
COCTaB TEXHMYECKOM BOApbI,
TUN BOAbI U CNOCO6bLI ee
npUMeHeHuns» (c
MCNosib30BaHMEM
HOPMaTUBHbIX
JOKYMEHTOB).

4. NabopaTopHasn paboTa
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HaumeHoBaHue pasgenos
uTem

Konnuecrso
YyacoB

Twn 3aHATHA

MexaucuunamH
apHble cBA3MU

[ononHutenbHaa nutepartypa

Tunbl OLEHOYHbIX
meponpuATuii

(Ha BbIOOP):

— OnpeaeneHne xnopmaos
METOZIOM TUTPOBAHUA B
TeXHUYeCKon Boae;

— OnpeneneHune XKecTkoctu
TEXHUYECKoW BoAbI
METOAOM TUTPOBAHMS.

9.2.3

XUMMYECKNI1 KOHTPOb
KayecTBa Bo3ayxa

TeopeTnyeckoe
obyuyeHune

NnpakKTn4yeckoe
3aHATHE

nabopatopHoe
3aHATHEe

KanyctuHa A. A., Xanb4yeHko W. T., JinbaHos
B. B. O61Lan 1 HEOPraHNYECKAn XUMMUS.
Mpaktukym / A. A. KanyctuHa, U. T.
XanbyeHkKo, B.B. JiInbaHoB — CaHKT-
MeTepbypr: /laHb, 2020. — 152 c.

1. Tect no Teme
«XMMUYECKNI cocTas
aTtmocdepHoro so3ayxa u
BO3/yxa paboyen 30HbI».
2. MpaKTnKo-
OpPUEHTUPOBaAHHbIE
3a4aHMNA HA XMMUYECKUI
aHanuM3 cocTaBa Bo3ayxa.
3. NabopaTtopHas paboTa
«Onpegenenuve
coaeprKaHuA YreKncaoro
rasa B BO3gyxe
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N HaumeHoBaHue pasgenos |Konnuecrso Tun 3aHATUA MexaucuunamH JononHutenbHaa nautepatypa Tunbl OLLeHOUYHbIX
o
uTem yacos apHble cBA3N MmeponpuATUi
NomeLLLeHNA 3KCnpecc-
MEeToL0MY.
9.2.4 | Xummnyeckm aHanms npob 2 TeopeTuyeckoe KanyctuHa A. A., XanbueHko U.T., JinbaHos |1, MpaKTUKo-
MaTepuanos CTPOUTENbHO- ob6yueHmne B. B. O6Wan 1 HeopraHuU4ecKkas xumus. OpVEHTUPOBaHHbIE
pecTaBpaLMOHHOV MpakTukym / A. A. Kanyctaa, W T. 3a/1aHVA MO XMMUYECKOMY
o XanbyeHKo, B.B. JInbaHoB — CaHKT-
AeATeIbHOCTU U AM3aliHa 2 npaKkTnyeckoe aHanusy npob maTtepmnanos
MNeTepbypr: /laHb, 2020. — 152 c.
3aHATME CTPOUTENbHO-
pecTaBpaunOHHOM
2 nabopatopHoe [eATeNbHOCTN U An3aliHa.
3aHATME 2. NabopatopHan paboTa

(Ha BbIGOP):

— U3rotoBieHne Kpacok
(noabop NurmeHTOB U
CBA3bIBAIOLLMX BELLECTB);
— WUccnepoBaHue cBOMCTB
BAKYLLMX BELLECTB Ha
npumepe runca.
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o HaumeHoBaHue pa3genos (Konuyecrso Tun 3aHATUA MexaucununauvH JononHutenbHasa nuteparypa Tunbl OLLEHOYHbIX
Ne uTem yacos apHble cBA3N meponpuATuii
9.2.5 |UccnepoBaHne 06beKkToB 2 TeopeTnyeckoe Kanyctuna A. A., Xanbuerko W. T., JinbaHos |YyebHo-
TexHochepbl obyuyeHue B. B. O6Wan 1 HeopraHU4ecKkas xumus. nccnenoBaTebCKUA NPOEKT
Mpaktukym / A. A. KanyctuHa, U. T. B 0BNACTU UCCAIEA0BAHMA
2 npakTMyeckoe Xaneueriko, B.B. Jnbaos — Cakk- 06beKTOB TEXHOCHEPDI.
MNeTepbypr: /laHb, 2020. — 152 c.
3aHATME Bo3MOKHbIe TeMbI
NPOEKTOB:
4 nabopaTtopHble 1. KoHTponb KayecTBa

3aHATUA

KOHTpPO/IbHOE
3aHATUe (3awWwmTa
NpPOeKTa

TEXHUYECKOMN BOAbI PAa3HbIX
BUA0B B COOTBETCTBMU C
metoankamm no FOCT.

2. Co3pgaHne oeKkopaTUBHOM
LUTYKATYPKMU.

3. MNMnrmeHTbI B U34ENNAX U3
CTeKna.

4. UcchepoBanune
pa3pyLuatoLLero AencTema
BOAbl Ha CTPOUTE/IbHbIE
maTepuansl.

5. OueHKa cocTosiHMA
BO34yxa paboyei 30HbI
cneumnanucta (TexHonora,
CTpOUTENA U T.M., C y4ETOM
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N HaumeHoBaHue pasgenos |Konnuecrso Twun 3aHATHA Mexgucumnamd JononHutenbHaa nautepatypa Tunbl OLLEHOUYHDbIX
o
nrTem YyacoB apHble CBA3U meponpuaTui
obnactu
npo¢deccMoHanbHom
OeaTeNbHOCTH) B
COOTBETCTBMM C
HOPMATUBHbIMM
LOKYMEHTaMM.
MpomerKyTo4Han
aTtrecrauus (3K3ameH)
Bcero 144

*06pa3OBaTEI'IbHaﬂ opraHunsauyua BbI6MpaET OAMWH MoAy/1b U3 NpeaNnoXKeHHbIX.
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2.2. OnopHble KOHCNEKTbl A4NA NPOoBeAeHUA 3aHATUMN N0 gucumnanHe « Xumuma»

CornacHo npumepHon pabouyenn nporpamme MO AUCLUNAUHE «KXUMMUA»
npeaycMoTpPeHbl TEOPETUYECKUE, MPAaKTUYECKMe, NnabopaTopHble 3aHATUSA, a TaKXKe
KOHTPO/IbHble 3aHATMA B (GOPMax KOHTPO/IbHbIX PAbOT U NPOMENKYTOUYHOM
atTectaumu. NMpmnmepbl ONOPHbIX KOHCNEKTOB NO TEMAM:

- no Teme «CTpoeHMe aTOMOB XMMWYECKMX 3SNEMEHTOB M NpPMpPOAa
XMMUYECKOM CBA3MY, PAacCYMTAHHOM Ha 2 Yaca, npuBeaeH B Tabaunue 2.1

- no Teme «lepnognyeckmin 3akoH UM Tabamua AO.U. MeHgeneea»,
paccyMTaHHOM Ha 2 Yaca, npuBeaeH B Tabauue 2.2

- no Teme « TUMbl XMMUYECKNX PEAKLMI», PACCYMTAHHOM Ha 2 Yaca, NpuBeaeH
B Tabnumue 2.3.

- N0 Teme «INeKTPOAUTUYECKas AUCCoUMaUMS U MOHHbLIN 0BMeHY,
paccyMTaHHOM Ha 2 Yaca, NnpuBeAeH B Tabauue 2.4.

- no Teme «KnaccuduKauma, HOMeHKNATypa U CTPOEHNE HEOPraHUYECKUX
BELLECTB», PAaCCYUTAHHOM Ha 2 Yaca, npueeaeH B Tabaunue 2.5

- no Teme «[lpoM3BOACTBO HEOPraHMYECKUX BELLECTB. 3HAYEHME WU
npumeHeHuMe B BbITY N Ha NPOM3BOACTBEY», PACCYNTAHHOW Ha 2 Yaca, NpUBeaeH B
Tabnnue 2.6.

- no Teme «Knaccudumkauma, CTpoeHMe M HOMEHKIATypa OpPraHMYecKux
BELEeCTB», paccCYnTaHHOM Ha 2 Yaca, npuBeaeH B Tabauue 2.7

- no Teme «CBOMCTBA OPraHNYECKMX COegUHEHMNN», PaCCYMTAHHOM Ha 2 Yaca,
npueeaeH B Tabanue 2.8

- no Teme “KnHeTnyeckme 3aKOHOMEPHOCTU MPOTEKAHMA XMMUYECKUX
peakuuin”, paccuynTaHHOM Ha 2 4, NnpuBedeH B Tabauue 2.9.

- no Teme “TepmoanHaMMUYeCKMe 3aKOHOMEPHOCTU NPOTEKAHNA XUMNYECKUX
peakuuin. PaBHOBeCHME XMMUYECKUX peaKkumin”, paccuymTaHHOM Ha 2 4, NpuBeaeH B
Tabnnue 2.10.

- no Teme no “AucnepcHble cucteMbl M GaKTopbl UX ycToiumBocTH”,
paccyMTaHHOM Ha 2 Yyaca, NnpuBeaeH B Tabanue 2.11..

- no Teme “XMmuyeckuin aHanms npob BoAbl”, paccyMTaHHOM Ha 2 \,
npueeaeH B Tabnnue 2.12.

- no teme “XuMMMYECKU aHanm3 npob nousbl”, pacCYMTaHHOM Ha 2 u,
npuBeaeH B Tabaunue 2.13.
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- o Teme “XMMMYECKUiM KOHTPOb KavyecTBa Bo3ayxa”, pacCYUTaHHOM Ha 2 4,
npueeaeH B Tabanue 2.14.

- no Teme “XMMMYECKMA aHanu3 npob maTepuanoB CTPOUTENIbHO-
pecTaBpaUMOHHON AeATeNbHOCTU U AM3aliHA”, pacCYMTAHHOM Ha 2 Y, NpUBEAEH B
Tabnnue 2.15.
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Tabnnuya 2.1. ONOpPHbIA KOHCMEKT

no teme 1.1. «CTpoeHne aTOMOB XMMUYECKUX 31EMEHTOB M MPUPOLA XMMUYECKOM

CBA3U»

Tema 3aHATUA

CTpOEHVIe adTOMOB XMMUYECKUX 3/IEMEHTOB

CopeprkaHne Tembl

CoBpemeHHaa MoAenb CTPOEHMA aToMa. IAEeKTPOHHaA
KOoHdUrypauma atoma. Knaccudumkauma XMMUYECKUX 31EeMEHTOB
(s-, p-, d-anemeHTbl). BaneHTHbie 3NEKTPOHbI. BaneHTHOCTb.
npupoaa

3)1€KTpOOTpM LaTe/NIbHOCTb.

DNeKTPOoHHaA XMMUYECKOM CBSiI3U.

Twnn 3aHATMA

TeopeTuyeckoe obyyeHune

MNnannpyemoblie
obpasoBaTenbHble

OK 01,
CocTaBnaTb XuMmu4yeckne Gopmybl COeANHEHWNI B COOTBETCTBUM
CO CTEMNEHbID OKUCNEHUA XMMUYECKUX 3N1EeMEeHTOB, UCXOAs W3

pe3ynbTaThbl
BA/ZIEHTHOCTU U 3/1eKTPOOTPULATENIbHOCTH

dopmbl dopmuMpoBaHME HOBbIX 3HAaHUMA M cnocoboB AeATeNbHOCTU

OopraHmsauum (nekumna), oboblieHMe U cuctemaTnsauma Ux, NPOBEPKA 3HAHUM

y4ebHo N KOHTPONb MNPUMEHEHUA WX Ha NPaAKTUKe B CTAaHAAPTHbIX

AeATeNbHOCTH cuTyaumsx (camocTtosaTenbHan pabota).

Tuns OLLEHOUHbIX CamocTosaTenbHan paboTa (TecToBble 3aaHNA)

MeponpUATUIA

3agaHuA ana | Tect «CTpoeHMe aTOMOB XMMUYECKUX 3/IEMEHTOBY.

CaMOCTOATE/IbHOTO

BbINOJIHEHWUA

Tabnnua 2.2. ONOPHbIA KOHCMEKT

no teme 1.2. «MNepuoanyeckuit 3akoH 1 Tabaunua A.1. MeHgeneea»

Tema 3aHATUA

Mepuoanyecknit 3akoH 1 Tabanua J.U. MeHaeneesa

CopeprkaHne Tembl

I'Iepwop,mqecr(aﬂ cucrema XUMUNYECKUX 2/1eMeHTOB

oW,
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MeHgeneesa. Pusmyeckuin cmbicn NMepurognyeckoro 3akoHa .M.
MeHpaeneesa. 3aKoHOMepHOCTU M3MeHeHMA CBOICTB
XUMUYECKUX IN1EMEHTOB, 06pa3yembIX MU MPOCTbIX U CNOXKHbIX
BeLLEeCTB B COOTBETCTBMU C NOAOKEHNEM XMMMNYECKOTO 3/1EMEHTA
B Mepuogmyeckon cucteme. MnMpoOBO33PEHYECKOE M HAy4yHOE
3HavyeHne [lepunogmyeckoro 3akoHa [O.N. MeHgeneesa.
MporHo3bl A.U. MeHageneeBa. OTKpbITME HOBbIX XUMWUYECKUX
3/1IeMEHTOB.

Twn 3aHATUA

NpPaKTn4ecKkoe 3aHATHUE

MnaHnpyemsble
obpasoBaTte/ibHble
pe3ynbTaThbl

OK 01, OK 02;

XapaKTepun3oBaTb XMMMUYECKUE INEeMEHTbl B COOTBETCTBUM C UX
MONOXEHNEM B  NEPUOLMYECKON  CUCTEME  XMMUYECKUX
anemeHToB A.UN. MeHaeneesa

dopmbl
OopraH1sauum
y4yebHol
OEeATENbHOCTH

dopmMmunpoBaHMe HOBbLIX 3HAHMIA M cnocoboB AeATeNbHOCTU
(MMHKM-neKums), obobuweHre U cuctematmsauma ux (pabota B
rpynnax Ha YCTaHOBJIEHME CBA3M MEXKAY CTPOEHMEemM aToOMOB
XUMUYECKUX 3SNEMEHTOB U NEpUOAMYECKUM  MU3MEHEHUEM
CBOWCTB XMMMYECKUX 3SNEMEHTOB U WX COeAUHEHUA B
COOTBETCTBMM C MNO/MOKeHuem [lepuoamnyeckon cucrteme),
NpoBepKa 3HAaHUIN M KOHTPONb MPUMEHEHUA UX Ha MpPaKTUKe B
CTaHAAPTHbIX CUTYaUMAX (MHAMBMAYaNbHAA paboTa No peweHuto
NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMUX 3a4aHNI )

Tunbl OL,eHOYHbIX
MeponpUATUMN

PelleHne NPakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a0aHUIN
Ha XapaKTepun3aunlo XMMUYECKMX 31eMeHTOB: «MeTannindyeckue
/ HemeTannnyeckMe CBOWCTBA, 3/1€KTPOOTPULLATENbHOCTL W
CPOACTBO K 3/IEKTPOHY XMMMUUYECKUX 3/IEMEHTOB B COOTBETCTBMUE C
NX 3NEKTPOHHbIM CTPOEHMEM U NONOXKEHMEM B NEPUOLUYECKON
cucteme xmumuyeckux anementos .M. MeHgeneesa».

3agaHua ana
CaMOCTOATEIbHOIO
BbIMO/IHEHMA

Tect «MeTannnyeckue / HemeTanIMyeckmne CBOICTBa,
3/IeKTPOOTPULLATENBHOCTb U CPOACTBO K 3/IEKTPOHY XMMUYECKUX
3/1eMEeHTOB B COOTBETCTBME C UX INIEKTPOHHbLIM CTPOEHMEM U
NONOXKEHNEM B NEPUOANYECKON CUCTEME XMMUYECKUX
anemeHToB [1.1. MeHaeneesa».

71




Tabnnuya 2.3. ONOPHbIA KOHCMEKT
no teme 2.1. «TUNbl XMMMUYECKUX PEAKLMN»

Tema 3aHATUA

Tunbl XMMUYECKUX peaKu,Mﬁ

Cop,epmaHme TEMbI

Knaccudumkauma M TUNbl XMMUYECKMX Peakuuidi C ydacTuem
HeopraHM4Yeckux BewecTB. Ko/MYecTBEHHble OTHOLWEHUA B
XUMUKN. OCHOBHbIE KOJIMYECTBEHHbIE 3aKOHbI B XMMWKN U PACYETbI
NO YpPaBHEHMAM XUMMUYECKUX peakuuit. Monb Kak eauHuua
KoanyecTBa BewecTBa. MosiAapHaa macca. 3aKOHbl COXpaHeHus
Maccbl U 3Heprun. 3akoH ABoragpo. MonsapHbii 06bem rasos.
OTHOCUTEIbHAsA NJIOTHOCTb ra3oB..

Peakuumn KomnaekcoobpasoBaHMA C y4aCTUEM HEOpPraHUYEeCKUx
Bewects (Ha npumepe TUAPOKCOKOMMNEKCOB UMHKA MU
ANOMUHUA).

Twn 3aHATUA

TeopeTuyeckoe obyyeHne

MNnannpyemoblie
obpasoBaTenbHble

OK 01,
CocTaBnATb peaKkuMnm COeANHEHUA, pPas/oKeHus, 0bMeHa,
3aMeLLEeHNs, OKUCAUTE/IbHO-BOCCTAHOBUTE/NIbHbIE pPeakumMm U

peakumm KOMMJIEKCOObpa3oBaHuA (Ha npumepe
pe3ynbTaThbl
TMAPOKCOKOMMNEKCOB a/NlOMUHUA U LUMHKA) C  y4YacTMem
HeopraHM4YecKux BeLLecTs
dopmuMpoBaHME HOBbIX 3HaHUKA U CcnocoboB AeATeNbHOCTU
dopmbl (nekums), obobuieHne n cuctemaTnsaums ux (paborta B rpynnax
opraHM3aumnm Ha OTPaboTKY HaBbIKOB COCTaBAEHUA YPaBHEHUI pPeakuuit
yyebHom pa3HbIX TUMOB), NPOBEPKA 3HAHWUIA U KOHTPOb NMPUMEHEHMUA UX
NeaTeNbHOCTU Ha MNPaKTUKe B CTaHAaPTHbIX CUTyauuax (camocTosTesbHanA
paboTa)
Tunsi OLLEHOYHbIX BbinosHeHMe 3a@aHMN Ha COCTaB/IEHME YPABHEHUI XUMUYECKUX
MepOonpUATMIi peaKLUuit pasHbIX TUMOB.
3apaHus ansa | Tect no teme “Tunbl XMMUYECKUX peakLmin”.
CaMOCTOATE/IbHOro

BbIMO/IHEHUA

Tabnnua 2.4. ONOPHbIA KOHCMEKT
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no Teme 2.2. « INeKTPONTHUYECKAnA ANCCOLMALMA U MOHHbIA OOMEH»

Tema 3aHATUA

INEeKTPONUTMYECKAA AMCCOLUMALNA N MOHHbIN 06MeEH

CopeprkaHne Tembl

Teopua 31eKTPONIUTUYECKON Auccoumaumn. PeakumMm MOHHOrO
obmeHa. CocTaBsieHWe ypaBHEHWUI peakuuit MOHHOro obmeHa
NMyTEM COCTaB/IEHMA MX TMOJIHbIX M COKPALWEHHbIX WMOHHbIX
ypaBHeHui. MTngponuns conein. CoctaBneHne peakumn ruaponnsa
conei. 3HayeHwe ruMaponMsa B 6MONOTMYECKMX OBMEHHBbIX
npoueccax. MpumeHeHne rMapoam3a B NPOMbILLNEHHOCTH.

Twn 3aHATUA

TeopeTuyeckoe obyyeHne

MNnannpyemoblie
obpasoBaTe/ibHble
pe3ynbTaTbl

OK 01;
CocTaBnATb YPaBHEHUA XMMNYECKUX PEeaKkLMN MOHHOIo obmeHa ¢
y4yacTMem HeopraHMYeCcKkux BeLecTs

dopmbl
opraHusauuu
y4ebHoi
OeATeNbHOCTH

dopmMmunpoBaHMe HOBbLIX 3HAHMKA M CcNocoboB AEATeNbHOCTU
(neKkums), obobweHne n cnctematmnsauma nx (pabota B rpynnax
Ha OTPabOTKy HaBbIKOB COCTAaBAEHMUA YPABHEHUI peakuui
MOHHOrO ObMeHa C y4acTMeM OKCMAO0B, KUC/IOT, OCHOBAHWIA U
CONlei, WMOHHbIX Peakuuin ruaposvsa conei, ycTaHOBNEeHWUe
N3MEHEHMA KUCIOTHOCTU cpeabl), NPoBepKa 3HAHWUI U KOHTPO/b
NPUMEHEHUS WX Ha MpPaKTUKe B CTaHAAPTHbIX CUTyauusx
(camocTosTenbHan pabora)

Tunbl OLEHOYHbIX
MeponpUATUMN

BbinonHeHME  MPaAKTUYECKUX  33aZlaHUiA  Ha  COCTaBJiIeHKE
YPaBHEHWNI XMMUYECKUX peaKkLumii MOHHOTro obmMeHa 1 rMapoansa
conem.

3apaHua ana
CaMOCTOATENILHOTO
BbINONHEHMUA

BbinoONHEHWE NpPAKTUYECKUX 334aHUA Ha OTPabOTKy HABbIKOB
COCTaBNEHMA YPaBHEHWUI peaKkuuit MOHHOrO obmeHa U
rmgponunsa.

Tabnunuya 2.5. ONOpPHbIA KOHCMEKT

no teme 3.1. «KnaccudpuKaums, HOMeHKNaTypa U CTPOEHUE HEOPraHNYECKNX

BELLLecTB»

Tema 3aHATUA

Knaccndmkauma, HomeHKNaTypa u CTPOEHME HEOPTrAaHUYECKNX

73




Beulecrts

Cop,epmaHme TEMbI

Knaccnoumkauma HeopraHMyeckumx BelecTs. [pocTbie U CAOXKHbIe
BewecTtBa. MeTannbl U HemeTannbl. OCOBEHHOCTM CTPOEHMUA.
dunsnyeckne ceoiictea. OCHOBHbIE KAACCbl CNOMKHbIX BeLLECTB
(oKkcuabl, rMaApoKcuabl, KNCAOTbI, CONN U Ap.). HomeHKnaTypa m
Ha3BaHME HEOPraHUYECKMX BELLECTB UCXOAA U3 X XUMUYECKON
dopMy/ibl UM COCTaBNEHME XMMUYECKON dOopMybl UCXoan U3
Ha3BaHMA BelLecTBa MO MEeXAYHapoOAHOW WM TPUBMANbHOWM
HOMEHKNaType.

MemmoneKynﬂprle B3aMMOAeﬁCTBMﬂ. KpMCTafIﬂOI’M,ﬂ,paTbI.

Al'peI'aTHbIe COCTOAHMA BeulecrBa. KpMCTaI'IﬂW—IeCKMe n

amopdHble BewecTBa. TUMNbl  KPUCTANNIMYECKUX  PELLeTOK

(aTomHas, MOJIEKY/IAPHAA, WMOHHa#, MeTanmyeckas).

3aBUCUMOCTb d)VI3VI‘4€CKMX CBOICTB Bewecrea OT TuNa

KPUCTaNNMYECKOM pelleTKu. MpuumHbl MHoroobpasma BeLecTs.
CoBpeMeHHble NPeacTaB/leHUsA O CTPOEHUM TBEPADbIX, KUAKUX U
ra3oobpasHbix BeWEeCTB. ugkme KpuctTanibi.

Twnn 3aHATMA

TeopeTuyeckoe obyyeHune

MNnannpyemoblie
obpasoBaTte/ibHble

OKO01
KnaccudumumposaTb HeopraHMyeckmne Belectsa B COOTBETCTBMM C

pe3ynbTaThbl NX CTPOEHUEM
dopmbl dopmuMpoBaHME HOBbIX 3HAaHWIKA M cnocoboB AeATeNbHOCTU
OopraHusauum (nekumna), oboblueHMe u cuctemaTnsauma nx, NPOBEPKA 3HAHUI
y4ebHoi M KOHTPO/Nb MPUMEHEHMA MX Ha MPaKTUKe B CTAaHAAPTHbIX
OEeATeNbHOCTH cUTyaumsx (camocrosaTenbHas paborta)
Tunsl OLLEHOUHBIX PelweHue TecToBbIX 3a4aHMI (camocToaTenbHanA paboTa)
MeponpUATUIA

Tect «HOMeHKnatypa M Ha3BaHWE HeOopraHMYecKUX BELLECTB
3apaHuA ana .

MCcXoaa M3 UX  XMMWUYECKOM GOpMynbl WAM  COCTaBNeHUe
CaMOCTOATEIbHOIO

BbINOJIHEHWUA

XMMUYECKOM d)OpMynbl ncxoaa M3 HasBaHUMA BewecTtBa Mo

MeXAYyHapoAHOM NN TPUBMANBHON HOMEHKNAType»
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Tabnnuya 2.6. ONOPHbIA KOHCMEKT

no teme 3.3. «[1pon3BOACTBO HEOPraHNUYECKMNX BeLLeCTB. 3Ha4YeHne n

npUMeHeHue B 6bITY M Ha NPOMU3BOACTBEY

Tema 3aHATUA

Mpon3BoACTBO HEOPraHUYECKUX BELLLeCTB. 3HaYeHne U
npumeHeHue B 6bITy U Ha NPOM3BOACTBE

CopeprkaHne Tembl

O6Lwwme NpeacTaBieHNA O NPOMbILWIEHHbIX CNocobax nonyyeHun
XMMWUYECKMX BellecTB (Ha npumepe NPOM3BOACTBA aMMMaAK],
CEPHOM KMCNOTbI).

YepHaa u uBeTHaa meTannyprus. MpakTUYeckoe NpuMeHeHue
3/1eKTPONN3a ANA MONYYEHUA LWENOYHbIX, LLe/0YHO3eMeNbHbIX
MeTannoB n aNtOMUHUA. Crekno n CUNUKaTHanA
NPOMBbILUNEHHOCTb.

Mpobnema 0TX040B M NOBOYHBIX NPOAYKTOB.

Twn 3aHATUA

TeopeTuyeckoe obyyeHne

MNnannpyemoblie
obpasoBaTte/ibHble
pe3ynbTaTbl

OK 01, OK 02;

O60CHOBbIBaTb 3HAYeHUE W NPUMEHEHUEe HeopraHUYecKux
BEWECTB B ObITOBOM W MPOU3BOACTBEHHOW A€ATEe/IbHOCTU
yesioBeKa UX GU3NKO-XMMUYECKMMU CBOMCTBAMMU.

dopmbl
OopraHusauum
y4ebHoi
[eATeNbHOCTH

dopmuMpoBaHME HOBbIX 3HAaHWIKA M cnocoboB AeATeNbHOCTU
(nekums), obobuweHre n cuctemaTmsauma ux (pabota B rpynnax
no Teme “3HayeHue U NPUMEHEHME HEOPraHMYECKUX BELLECTB B
O6bITOBOM UM NPOU3BOACTBEHHON AEATENbHOCTM YenoBeKa”,
NPoOBepPKa 3HaHUM U KOHTPONb MPUMEHEHUA UX Ha NMpPaKTUKe B
CTAaHAAPTHbIX CUTyauMax (camocToaTeibHaA paboTa No pewweHuto
NPaKTUKO-OPUEHTMPOBAHHbIX TEOPETUYECKMX 3a4aHNN)

Tunbl OLEHOYHbIX
MeponpuUATUn

PelleHMe NpPaKTUKO-OPUEHTUPOBAHHbLIX 33af4aHUA O POU
HEOPraHM4YecKkon XMMWUM B PasBUTUN MeaMLMHbI, CO34aHUU
HOBbIX MaTepuanoB (B CTpPOUTENbCTBE W Ap. OTpacAsax
NPOMbILLNAEHHOCTH), HOBbIX NCTOYHMKOB 3Heprum
(anbTepHaTUBHbIE WCTOYHUKU IHEPTrMU) B PELUEHUMM npobnem
9KONIOTMYECKOM, SHEPTreTUYECKONM U NMLLEeBO 6e30NacHOCTH.

3apaHus ansa
CaMOCTOATENBHOIO

PeweHne TeopeTUUYECKMUX NPAKTUKO-OPUEHTUPOBAHHbIX 3ap,aHm31
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BbINOJIHEHWNA

Tabnunua 2.7. ONOpHbIN KOHCMNEKT

no Teme 4.1. «Knaccudurkauma, CTpPOEHNE U HOMEHKNATYpPa OpraHNYecKmx

BeLLLecTs»

Tema 3aHATUA

Knaccudpukaums, cTpoeHmMe n HOMEHKNaTypa OpraHnYecknx
BellecTs

CopeprkaHne Tembl

MNoABneHNEe W pPasBUTME OPraHUYECKOM XMMUW KaK HayKu.
MpeameT opraHW4Yyeckom xumum. Mecto U 3HauyeHue
OpPraHWYeckol XMMWUM B CUCTEME  ECTECTBEHHbIX Hayk.
B3anmocBs3b HEOPraHMYECKUX U OPraHMYECKUX BELLLECTB.
XMMMYecKoe CTPOeHMe KakK MopsafdoK coeauHeHMA aToOMOB B
MO/IEKYNIe COrNacHO WX BaneHTHOCTU. OCHOBHbIE MOJ/IONKEHUR
TEOPUU XMMMUYECKOTO CTPOEHUA OPraHNYECKUX coegnHeHnin A.M.
ByTnepoBa. YrnepogHbii CKenetr OpraHMYEeCcKOM MOJIEKY/bI.
MoneKynsapHble U CTPYKTYpPHble (pa3BepHYTble, COKPaLLEHHbIE)
XMmuyeckme ¢opmysbl. 3aBUCMMOCTb CBOMCTB BeLLECTB OT
XMMUYECKOTrO CTPOEHUS MONEeKyn. WM3omepua U M30Mepbl
(cTpykTYpHas, reomeTpuyecKkas (umc-TpaHc-u3omepwms).
KpaTHOCTb XxmMmuyeckoi cBasun. [oHATME O PYHKUMOHA/bHOM
rpynne. MpuHUMNbl KnaccudUKaLUM OPraHNYeCcKmUX coeguHEHNN.
MexayHapoaHas HOMEHKANATypa M MPUHLUMNbI HOMEHKANATYpbI
OpraHMYeCKNX COeANHEHWNA.

Twn 3aHATUA

TeopeTuyeckoe obyyeHne

MNnaHnpyemoblie
obpasoBaTenbHble

OK 01;
KnaccupunumposaTb opraHMYeckme Bellectsa B COOTBETCTBUM C

pes3ynbTaThl NX CTPOEHUEM
dopmbl dopmMunpoBaHME HOBbLIX 3HAHMKA WM cnocoboB AEATEeNbHOCTU
opraHusauum (nekymsa), obobLLEHME N CUCTEMATM3AUMA UX, NPOBEPKA 3HAHWUM
yyebHo M KOHTPONb MNPUMEHEHWS UX Ha MPaKTUKe B CTAHOAPTHbIX
[eATeNbHOCTH cuUTyaumsx (camoctosaTenbHas paborta)
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Tuns OLLEHOUHbIX PeweHne MHAMBUAYANbHbIX MNPAKTUYECKMX 3aZaHuKA  AanAa
MepOonpPUATMIL camocTosTeNbHOMN paboThbl

3apgaHua ana | NMpaktuyeckme 3agaHma  no Teme  “Knaccuduikauma wu
CaMOCTOATENBHOIO HOMEHKaTypa OpraHMYecKmnx BeLLecTs” (cocTaBneHme Ha3BaHU

BbINOJIHEHWUA

WAN CTPYKTYPHbIX GOPMYN OPraHUYECKUX BELLLECTB).

Tabnunua 2.8. ONoOpHbIN KOHCNEKT
no teme 4.2. «CBOMCTBA OPraHM4YeCcKMUX COeANHEHNM»

Tema 3aHATUA

CBOICTBA OpraHNUYECKMX COeaMHEHUN (npeaenbHble
yrnesonoposapbl)

CopeprkaHne Tembl

MpeaensvHble yrnesogopoabl. fopeHMe meTaHa Kak OAWH U3
OCHOBHbIX MCTOYHMKOB Tenna B MPOMbIWAEHHOCTU U 6bITy.
CBolCTBa NPUPOAHbIX YINEBOAOPOAOB, HAXOXKAEHNE B NpUpoae
N NPUMEHeHMe aNKaHoB.

Twnn 3aHATMA

TeopeTuyeckoe obyyeHune

MnaHnpyemsbie
obpasoBaTte/ibHble

OK 01; OK 02.

YcTaHaBAMBaTb  3aBUCMMOCTb  OU3MKO-XMMMUYECKMX CBOMCTB

pe3ynbTaThl OPraHMYECKUX BELLLECTB OT CTPOEHUSA MOJIEKYN
dopmMmunpoBaHMe HOBbLIX 3HaAHMIA M cnocoboB AeATeNbHOCTU
® (nekums), obobuweHme n cuctemaTmsauma ux (paborta B rpynnax
opMbl .
Ha COCTaB/NEHME YpPaBHEHWN, WANIOCTPUPYIOLWLMUX XUMMUYECKME
opraHusauuu .
600 CBOWCTBA NpenesibHbiX YyrneBogopoAoB C YyY4EeTOM MEXaHW3MOB
yyebHo . .
NPOTEKaHMA AAHHbIX peaKkuuii), NpoBepKa 3HaHMN U KOHTPO/b
AeATeNbHOCTH
NPUMEHEHNA WX Ha MPaKTUKe B CTaHAAPTHbIX CUTyauMUaX
(camocTosaTenbHas paborta)
PelleHMe NpaKTUYECKUX 3a[@aHNI Ha COCTaB/IeHME YPaBHEHUN,
Tunbl OLEHOYHbIX | UANOCTPUPYIOLLMX XMMUUYECKUE CBOMCTBA NPeaebHbIX
MepOonpUATUIA YyrNeBoA0pOA0B C YYETOM MEXAaHM3MOB NPOTEKAHMA AaHHbIX
peakuun (camoctosTenbHas paboTa)
3apaHus ana | MpaKTuyeckue 3aaHnA Ha COCTaBAEHME YPABHEHUIA XUMUYECKUX
CaMOCTOAITE/IbHOTO peakuMi C yyacTMeM OpraHUYecKuX BeLLeCTB (npenenbHbiX

BbIMOJ/IHEHUA

yrn1esoaoponos).
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Tabaunua 2.9. ONOpHbIA KOHCNEKT

no teme 5.1. «kKMHeTUYECKME 3aKOHOMEPHOCTU NPOTEKAHNA XUMUUYECKMX

peaKkLunin»

Tema 3aHATUA

KnHetnueckne 3adKOHOMEPHOCTU NPOTEKAHNA  XUMUYECKUX

peakumm

CopeprkaHne Tembl

Xvmunyeckue peakumnmn. Knaccudpukauma XuMnYecKnx peakumin: no

dasoBomy cocTaBy (romoreHHble W reTeporeHHble), no
MCNONb30BaHUIO KaTanmsaTtopa (KaTanuTUUeckue Z
HeKaTannTUYecKue).

CKOpPOCTb peaKkuuu, ee 3aBUCMMOCTb OT Pas/iMyHbIX GAKTOPOB:
NPUPOAbI pearvpyowmx BeLWecTs, KOHLEHTPALMM pearmpyowmx
BELLECTB, (npaBuno BaHT-Todda),

TEMNEPaTypbl naowaaun

PEAKUMOHHOM MNOBEPXHOCTU, HaNMuMAa KaTanusaTopa. Ponb
KaTa/aM3aTopOB B NPUPOLE U NPOMbILINEHHOM NPOU3BOACTBE.

JHeprua aKTUBaLMUW. AKTMBMPOBaHHbIM KOMMEKC.
KaTanusatopbl 1 KaTtanus. Ponb KaTanuMsaTopoB B Mpupoae U

npombiWNIeHHOM NPOnN3BOACTBE.

Twn 3aHATMA

TeopeTuyeckoe obyuyeHne

MnaHnpyembie
obpasoBaTesibHble

OK 01, OK 02;
XapaKTepn3oBaTb KMHETUYECKME 3aKOHOMEPHOCTM MPOTeKaHUA

pe3ynbTaThl XMMUYECKMX peaKumia

dopmMnpoBaHME HOBbIX 3HaHUMA U cnocoboB AeATENbHOCTU

(nekums), obobuieHne U cuctemaTmsauma ux (pabota B rpynnax
®opmbl no onpeaeneHuo TUMNOB pPeakunit B  COOTBETCTBUM C
opraH1sauum paccCMOTPeHHOM Knaccudumkaumen, Bbibop GakTopoB, BAUAOLLMX
y4ebHoi Ha CKOPOCTb peakummn), obcyaeHne A0NYLLEHHbIX OLWNOOK 1 KX
AeATEeNIbHOCTH KOPPEeKUMs, NPOBEPKA 3HAHUIN U KOHTPOJIb MPUMEHEHMA UX Ha

NPaKTUKe B CTaHAAPTHbIX CUTyauuMAx (camocToaTenbHaa paborta

MO peLLeHNIo TECTOBbIX 3a4aHMI U 33434)

PelleHne NpaKTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHNN
Tunol OLEHOYHbIX

. Ha aHanM3 paKToOPOB, BAUAOLLNX HA U3MEHEHME CKOPOCTH

MeponpuUATUIA

XMMUYECKOM peakuuun. PeweHne TecToBbIX 3aﬂ,aHVII7I n
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PacCyeTHbIX 3a4a4 aNA CaMOCTOATENbHOM pa6OTbI

3agaHua ans
7. CaMOCTOATENbHOIO
BbINOJIHEHUA

Tect «M3meHeHME CKOPOCTM XMMMYECKUX peakuui nog
AENCTBUEM PA3/INYHbIX GPaKTOPOB». 3a4a4YM HA pacyeT CKOPOCTH
XMMUYECKOM  peakumnm npu  U3IMEHEHUM  KOHLEHTpaLmu
pearvpyrowmx Bewects U/Mnnm TemnepaTypbl (Npasuno BaHT-

Fodda)

Tabaunua 2.10. ONOPHbINA KOHCNEKT

no teme 5.2. «TepmoanHaMMUYECKMEe 3aKOHOMEPHOCTU MPOTEKAHMNA XMMMUYECKMX

peaKkuni. PaBHoBecne XMMnYeCKux peakumm»

1. Tema 3aHATHA

TepmognHammnyeckme 3aKkOHOMEPHOCTU NPOTEKaHUA
XUMUYECKUX peaKLI,MVI. PaBHOBecHe XMMUYECKUX peaKLI,MVI

2. CopeprkaHne Tembl

Knaccnomkauma XMmMnYecknx peakuuii: no tennosomy spdeKkTty
(3K30TEpMUYECKME, IHAOTEPMUYECKME), NO  0BpaTMMOCTH
(obpatumbie 1 HeobpaTUMble). Tennosble 3GEKTbI XMMUYECKUX
peakunin.  Tepmoxumuyeckme  ypaBHeHus.  OBpaTUMOCTb
peakuui. XMmUYecKoe paBHOBECME W ero CMelleHuWe nog
AEeNCTBUEM Pa3NNYHbIX PaKTOPOB (KOHLLEHTPAUMA peareHToB uamu
NPOAYKTOB peakuuu, AaBieHUe, TemnepaTypa) ANA CO34aHMA
ONTMMA/IbHbIX YCIOBUIM NPOTEKAHMA XMMUYECKUX NPOLLECCOB.
MoHATHMe 06 3HTanbnNUM U 3HTpONUWU. DHeprusa MH66ca. 3aKoH
lecca u cneactema u3 Hero. Ponb cmelieHus paBHOBecus B
TEXHOJIOTMYECKMX NpoL,eccax

3. Twun 3aHATUA

TeopeTuyeckoe obyuyeHne

MnaHnpyembie
4, obpasoBaTesibHble
pe3ynbTatbl

OK 01, OK 02;
XapakTepu3oBaTb  TEPMOAMHAMMYECKME  3aKOHOMEPHOCTU
NPOTEKAHMA XMMUNYECKUX PeaKumia

dopmbl
opraHusauuu
yyebHoM
OeATeNbHOCTH

dopmupoBaHMe HOBbIX 3HAHWIA W CcnocoboB AesTeNbHOCTU
(nekums), obobuieHne U cucTemaTmsauma ux (pabota B rpynnax
No pacyety TennoBblX 3OGEKTOB XUMMUYECKUX peakumi,
onpeaeneHuto TMNOB PeakLuMii B COOTBETCTBUM C PaCCMOTPEHHOM
Knaccudukaumen, Bbibop ¢GaKTOpPOB, BAUAIOWMX Ha CMeLLeHue
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XMMUWYECKOTOo PAaBHOBECUA peakLmmn), 0bCcyKaeHne A0NyLEeHHbIX
OWMDBOK M UX KOPPEKUMsA, NpOBepKa 3HAHUM W KOHTPOAb
NPUMEHEHNA UX Ha MNPAKTUKe B CTAHOAPTHbIX CUTyaUMaX
(camocToATenbHaa paboTa NO peleHUo TecToBbIX 33a[4aHUN U
3a4au4)

npaKTMHeCKMe3aAaHMﬂHa OﬂpeAeﬂeHMeTMHOBpeaKuMﬁM
3a43a4Mn Ha pacyeT TeNN0BbIX 3¢(I)GKTOB XUMUYECKUX peaKu,MH

BbINOJIHEHWUA

Tunbl OLLeHOYHbIX
. (paborta B rpynnax).
MepOonpUATUIA .
PeweHwne TecTOBbIX 3a4aHUI U pPacYeTHbIX 3a43a4 oA
CaMOCTOATEeNIbHOM PaboTbl
3agaHua ana | Tect «Xmmmnyeckoe paBHoBecume». 3a4a4m Ha pacyeT TennoBbIX
CaMoCTOATENIbHOIO 3pPEeKTOB XMMUYECKON peaKuum, PaBHOBECHbIX KOHUEHTpauuin

pearvpymroLLMx BELWECTB U NPOAYKTOB PeaKLuit

Tabnunua 2.11. ONOpPHbIA KOHCNEKT

no teme 6.1. «JucnepcHble cucTtembl M GaKkTOpPbl X YCTOMUYMUBOCTU»

Tema 3aHATMA

[ncnepcHble cuctembl M GaKTOPbl UX YCTOMYMBOCTH

CopeprkaHne Tembl

OuncnepcHble cuctembl. KonnongHole cuctembl.
McTrHHble pacTBopbl. PacTBopeHme Kak ¢du3mnKo-
XMMUYecKmni npouecc. PactBopbl. Cnocobbl
NPUroToBNEHUA PacTBOPOB. PacTBopMmocCTb. MaccoBas
01 PacTBOPEHHOrO BelecTsa. MNpeaenbHo
AONYCTUMbIE KOHLLEHTPALLMKN N X UCMO/Ib30BaHME B
OLLeHKe 3Ko/IorMyeckor 6e3onacHocTu.
Knaccndumkauma gucnepcHbIX CUCTEM NO COCTaBYy.
CtpoeHune n GpaKkTopbl YCTOMUYMBOCTU AUCNEPCHbIX
cuctem. PacnosHaBaHMe UCTUHHBIX PaCcTBOPOB,
KONIOMAHbIX PaCTBOPOB U rpyboaAnCNepCHbIX CUCTEM.
CTpoeHune muuennbl. PaccenBaHue ceeta npu
NPOXOXKAEHMM CBETOBOTO NyYKa Yepes ONTUYECKM
HeogHopoaHyto cpeay (apdekTa TuHaans).
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Twn 3aHATUA

TeopeTnyeckoe obyyeHune

MNnaHnpyemsble

o6pasoBaTen bHblE

pe3ynbTaThl

OK 01, 0K 02, 0K 07;
OnucbiBaTb MHOroo6pasme n ocobeHHOCTH
ANCNEepPCHbIX CUCTEM U GaKTOPbI UX YCTONYMBOCTH

dopmbl opraHmsaumnm | dopmmMpoBaHME  HOBbIX  3HaHWI K cnocobos

y4yebHol aeaTeNbHOCTU

AeATeNbHOCTU

Tunbl OLLEHOYHbIX
MeponpUATUI

3agaun gns caMocTonTeNbHOM paboTsl

3agaHua gna

CaMOCTOATE/IbHOIO

BbINOJIHEHWNA

CamocTosATenbHasA paboTa no Teme «JucnepcHble
cUcTembl» (pelleHune 3a4a4 Ha Cnocobbl BbiparkeHun

KOHL,EHTpaLumM pacTBOpoOB)

Tabanua 2.12. ONopHbIN KOHCNEKT

no Teme 9.1.2. «XMn4yeckum aHanu3 npob soabi»

Tema 3aHATUA

XrMuyeckuii aHanus npob soabl

CopeprkaHne Tembl

Knaccndmkauma npob Boabl No BUAY U HA3HAYEHUIO,
MCXoan U3 ee XMMUYecKkoro coctasa. OpraHonenTuyeckme
CBOWMCTBA (3anax, NPO3pPayYHOCTb, LLBETHOCTb, MYTHOCTb)
BOAbl. KNCNOTHOCTb M WEeNo4HOCTb BoAbl. pH cpeapl 1
MeToAbl ee onpeaeneHuns. ecTkocTb BOAbI U METOAbI ee
onpeaenenuns. CyLwHOCTb MeToAa TUTPOBaHMA.

Buabl ecTKOCTM BoAb! (BpeMeEHHasA U MOCTOAHHAA).
KecTKocTb BOAbl Kak NPMYMHA BbiNaAeHUA 0CAAKOB NN
06pa3oBaHMA CONEOTNOKEHUN, UMEIOLLMX MECTO B ObITy U
Ha NPOM3BOACTBE.

CocTaB coneM, Bbi3bIBAOLWMX }KECTKOCTb BOAbI.
XMMUYecKkme npouecchl, yCTpaHALWME KECTKOCTb BOAbI.
YpaBHEHUA XUMUYECKUX PEAKLUIA, NNMOCTPUPYIOLLUX
NpoLecchbl, NPOUCXOAALLME NPU YCTPAHEHUUN KECTKOCTY.
YcTpaHeHne BpeMeHHOM XeCTKOCTU HbITOBbIMU U
XMMKU4Yecknumm cnocobamm. Cnocobbl ycTpaHeHus
NMOCTOAHHOM ¥ECTKOCTH.

Twn 3aHATUA

TeopetTnyeckoe o6yqume
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MNnaHnpyemblie
obpasoBaTte/ibHble

OK 01, OK 02, OK 07
XapaKTepn30BaTb KAYeCTBEHHbIN N KOMYECTBEHHbIM

pes3ynbTathl cocTas nNpob BoAbl
dopmbl opraHusauumn | PopmuposaHune HOBbIX 3HaHWUN n cnocobos
y4ebHOMN feaTenbHoCTH AeATeNbHOCTH

Tunbl OLLEHOYHbIX
MeponpUATUNI

3agaHue ana camocToATeNbHOM paboTbl.

3agaHua gna
CaMOCTOATENBHOTO
BbIMOJIHEHUA

3agaHune «XMMUYECKUI COCTaB BOAbI, TUM BOAbI U
cnocobbl ee NpUMeHeHMA» (C UCNo/Ib30BaHNEM
HOPMaTMBHbIX AOKYMEHTOB).

Tabanua 2.13. ONopHbIN KOHCNEKT

no Teme 9.1.4. «XMMMUYeCKni aHann3 Npob noysbI»

Tema 3aHATUA

XrMmunyeckuii aHanus npob noysbl

CopeprkaHne Tembl

Knaccudumkaums noys no BUAY U Ha3HAYEHUIO, UCxoana U3
XMMMYECKOro coctasa. MaeHTuduKauma npobbl NoYBbI NO
ee XMMMYECKOMY COCTaBy, ONMcaHMe BO3MOXKHOCTEN ee
npumeHeHus. TpeboBaHUA K Ka4ecTBY NOYBbI Pa3/IMYHOTO
Ha3HavyeHua. OnucaHrue ocobeHHOCTEN NCNO/Ib30BaAHWUS
NnoyB B 3aBUCMMOCTM OT TUMOB, CNOCODObI YyYLIEeHUA
KayecTBa No4ys B 3aBUCUMOCTU OT Ha3HaveHunsa. Obnactm
NCNONb30BaHNA OPraHNYeCKMX yaA0b6peHnii B 3aBUCMMOCTH
OT KayecTBeHHOro cocrasa. OnucaHue opraHUYecKmx
yA0bpeHuin n nx NnpUMeHeHNe B 3aBUCMMOCTHM OT COCTaBa
NnoyBbl U ee Pa3HOBUAHOCTM.

Twn 3aHATMA

TeopeTndyecroe o6yqume

MNnaHnpyemoblie
obpasoBaTenbHble
pesynbTaThl

OK 01, OK 02, OK 07
XapaKTepr30BaTb KAYECTBEHHbIW U KONNYECTBEHHbIN
cocTaB npob nouysbl

dopmbl

y4yebHOl aeaTenbHoCTU

opraHnsauunm

cDOle’IpOBaHl/Ie HOBbIX 3HaHMI 1 cnocoboB AeATENbHOCTH

TunNbl OLEHOYHbIX
MeponpuUATUI

PelseHune Tecta no Teme «XMMUYECKMIA COCTaB
HEOPraHNYECKUX U OPraHUYECKUX YA00bpeHn».
MpaKTnyeckne 3afaHnA ANA CAMOCTOATENbHON pPaboTbl.
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MpaKkTnyeckoe 3agaHue Ha Temy «B3amMmocBAsb cocTasa
3agaHua gna
Mou4Bbl, TUM MOYBbI U ee Ha3zHayeHuA». Obnactn
CaMOCTOATENIbHOIO
Ha3HayeHuA (NpMMeHeHUA) NoYBbI, UCXOAA U3
BbIMO/HEHUA
KauyeCTBEHHOrO M KOJIMYECTBEHHOrO COCTaBa.

Tabaunua 2.14. ONOPHbIA KOHCNEKT
no Teme 9.2.3. «kXMMNYECKNIN KOHTPO/Ib KAYecTBa BO34yXa»

XMMUYECKUIA KOHTPONb KauecTBa BO34yXa
Tema 3aHATUA

XMunyeckuii coctaB aTmochepHoro Bo3ayxa, BO3AyxXa
paboueit 30HbI. BpeaHble BeWEcTBa U NPUMECH B BO3ayxe
XUAbIX NOMELLEHWNI, B BO3Ayxe paboyeil 30HbI.
CopeprkaHue TemMbl .
HopmaTtuBHble AOKyMeHTbl. lMocneacTBus BO3AENCTBUA
BbICOKOM KOHLEHTPAaLUUM YIIEKUCNOro rasa Ha opraHmsm
yesoBeka. MeponpuaTUAa MO  CHUMKEHUID  YPOBHS

3arpA3HeHHOCTN BO34yXa VICCﬂELI,yEMOﬁ KOMHaTblI.

Tun 3aHATUA TeopeTnyeckoe obyyeHune

MNnaHnpyemobie OK 01, OK 02, 0K 07;

obpasoBaTesibHble XapakTepr3oBaTb XMMWUYECKUI COCTaB aTtmMochepHoro
pe3ynbTaThbl BO34yxa M BO3ayxa paboueit 30Hbl

dopmbli opraHmsauunu | opmumposaHue HOBbIX 3HaHUM n cnocobos

y4yebHoM aeAaTeNbHOCTH AeATeNbHOCTH

TUNbI OLEHOYHBIX PelwleHne TecToBbIX 3afaHWii ANA  CaMOCTOATE/bHOVA
MeponpuATKii pabotbl

3agaHua ans Tect no Teme «XMMWYECKMI COCTaB aTMOChEPHOro
CaMOCTOATENbHOIO BO34yXa U BO3Ayxa paboueit 30HbI»

BbINOJIHEHWUA

Tabnmua 2.15. ONOpPHbIN KOHCNEKT
no teme 9.2.4. «kXMMMYECKUI aHaNM3 NPob maTepmasnoB CTPOUTENbHO-
pecTtaBpauMOHHON AEeATENbHOCTM M AN3aHa»

83



Tema 3aHATUA

XnmMmuyeckunin aHanus npob maTtepmnanos CTPOUTENbHO-
pecTaBpauMOHHON AeATeNbHOCTU U AM3aMHA

Cop,epmaHme TEMbI

Knaccudukaumsa matepmnanos, UCNONb3yeMbIX B
CTPOMUTENbHO-PECTAaBPALIMOHHON AeATE/IbHOCTU NO
COCTaBYy, UX Ha3HaYeHWe U NpUMeHeHne. XMMUYecKui
aHaNM3 MaTepmnanioB CTPOUTEIbHO-PECTaBPALMOHHOM
NeATeNbHOCTU U AM3aliHa. XMMUYECKUi cocTas
NMUIMEHTOB, KpacuTesiel, BAXKYLLMX cmeceit, 0COBEeHHOCTH
NX CBOMCTB U NPUMEHEHUNA B NPodeCcCMOHaNbHOMN
[eATeNbHOCTU. BellecTBa, UCMO/Ib3yeMble B KayecTse
NMUrMEHTOB U CBA3YOLWMX MaTepunanos. Mictopmnyeckan
cnpasKa. CoBpeMeHHble maTepuanbl.

Twn 3aHATUA

TeopeTuyeckoe obyyeHne

MNnaHupyemsble
obpasoBartesibHble
pe3ynbTaTbl

OK 01, OK 02, OK07;

XapaKTepr3oBaTb KAa4eCTBEHHbIN U KONNYECTBEHHbIN
cocTaB nNpob matepranos CTPOUTENbHO-
pecTaBpauMOHHOM AeATENbHOCTM U AN3aiHa

dopmbl opraHuMsauum
y4yebHoM aeATeIbHOCTU

dopmupoBaHue HOBbIX 3HaHUM 7 crnocobos
AeATeNbHOCTH

Tunbl OLEHOYHbIX
MeponpUATUMN

3agaHue ansa caMocTosaTeIbHOM paboTbl

3agaHua gna
CaMOCTOATE/IbHOIO
BbINOJIHEHMA

NHamMBuayanbHble 3agdaHuA. Hanpumep, cocTaBiaeHue
TabnuMLbl COOTBETCTBUA LBETA - MUTMEHTY
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2.3. TexHonoruyeckue Kaptbl ANA NPOBeAEHUA 3aHATUM NO AUCUUNIUHE
«Xumuma»

Mo pasgenam 2 - 7 ocHoBHOro moaynsa u 9.1. u 9.2. npodunbHOro
(npuknagHoro) mopyna npeaycMoTpeHbl NabopaTopHble 3aHATMA. C  Uenblo
NPOEKTUPOBAHUA LOEATENbHOCTM negarora u  obyyarowmxca paspaboTaHbl
TEXHO/IOTMYECKNE KapTbl y4EOHbIX 3aHATUN.

MpuBeaem npumep TEXHOIOTMYECKMX KapT NO TeMam nabopaTopHbIX paboT:

pasgena 2 «Xumuuyeckme peakummn» (Tabnmua 3.1);

pasgena 5 «M3yyeHune BANAHMA PA3INYHbIX GAaKTOPOB Ha CMELLEHME XMMUYECKOTO
paBHoBecusa» (Tabnnua 3.2);

pa3sgena 7 «ObHapyXKeHMe HeopraHMYeCcKMx KaTMOHOB U aHMOHOB» (Tabaunua 3.3.);
pasaenos 9.1 n 9.2 «Ounctka BoAbl OT 3arpA3HEHUN», «MN3roToBAEHME KPACOK
(nogbop nurmeHTOB M CcBA3YOLWMX BewecTB)» (Tabanubl 3.4 u 3.5).
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Tabnunua 3.1. TexHoNorMyeckan KapTta 3aHATUA
no teme 2.2. «Peakuymm ruaponmsa»

1. | Tema 3aHATUA

Peakuuu rugponunsa

2. | CopeprKaHue Tembl

fmaponus coneit. CoctaBneHne peakuuin rmaposinsa coseit. 3HadyeHmne rmapoansa B 61MoiorMyecknx o6 mMeHHbIX
npoueccax. MpumeHeHne rMapoaM3a B NPOMbILLNEHHOCTH.

3. | Tvun 3aHATUA

NabopaTtopHasn paboTa

4. | ®opmbl oOpraHusauum

MpMeHeHWe 3HaHUI, YMEeHUM, cnocoboB AeaTeNIbHOCTM B y4eOHOM M NPaKTUYECKOW AesTeIbHOCTH

yuyebHoi
AEATeNIbHOCTU
dTanbl 3aHATUA DeatenbHocTb DeatenbHocTb MnhaHupyembie TuUnbl OLLEEHOUYHbIX
npenopgasarens CTYOEHTOB o6pasoBaTenbHble meponpuaTUii
pe3ynbTaThbl

1. OpraH1M3auMOHHDbIN 3Tan 3aHATUA




dTanbl 3aHATUA

AeAatenbHOCTb
npenopasarens

AeatenbHOCTb
CTyAEeHTOB

MnaHnpyemsbie
obpasoBaTtenbHble
pe3ynbTaTthbl

Tunbl OLEeHOYHbIX
MeponpuUATUN

Co3paHue paboueit
0b6CcTaHOBKM,
aKTya/iM3aumns MOTUBOB

y4yebHol aeaTeIbHOCTH.

MpoBepKa BbINOAHEHMA
3aaaHunit BCP / BxoaHoOM
KOHTPO/Ib

1) KoHTponnpyet
NnoAroToB/IEHHOCTb
006YYaloLWMXCA K BbINOJHEHUIO
nabopaTtopHo paboTbi:
-nNpoBepAeT 3anoAHeHne
NabopaTopHOro XypHana
-NPOBOAMT YCTHbIN ONpOC No
TeXHUKe 6e3onacHoCTH
npoBeaeHns 1abopaTopHOro
onbiTa

2) [lonyckaeT CTyAeHToB K
BbINONHEHUO nabopaTopHoOi
paboTbl

1) OTBEYalOT Ha BOMPOCHI
npenogasarens,
OEMOHCTPUPYIOT
NnoAroToBJiEHHbIE
martepuansl

2) NonyyatoT gONycK K
BbIMOJIHEHMIO
NabopaTtopHol paboTbl

I'IepeqmcnﬂTb OCHOBHbI€ aCcnekKTbl

cobt0aeHUA TEXHUKU
6e3onacHocTu nNpu pabote ¢
XUMUYECKUMM peareHTamu u
anekTponpubopamu,
NCMNONb3yeMbIMU B
3KCrnepumeHTe

TecT no Teme:
«'maponns BeLecTs»

AKTyanusauma
coaepKaHua,
Heobxogmumoro ana
BbINONHEHUA
NabopaTopHbIX U

AKTyanusnpyeT uenu, 3agaum
BbINONHEHUA nabopaTtopHoOro
onbITa, METOANKN
BbIMOJIHEHMA SKCNEPUMEHTA

YuacTByIOT B 06CyXAEHUN
uenen, 3agay
BbINONHEHUSA
NabopaTopHOro onbITa,

1) PopmynnposaTb LeNb
NAaHMPYEMOrO 3KCNepMMEHTa
no uccaefoBaHMIO Npouecca
rmgpoansa

Bonpocbl, cBA3aHHbIE €
LeNAMM 1 3aga4amm
nabopaTtopHoi paboTbl
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Ttanbl 3aHATHA [deAatenbHocTb [deAatenbHocTb MnaHupyembie Tunbl oLeHOYHbIX
npenopgasartena CTyAeHTOB obpasoBaTtenbHble MeponpuUATUN
pe3ynbTratbl
NpPaKTUYecKnx pabot METOAMKM BbINOJNHEHMUA 2) O6bACHATbL rMNoTesy
3KCNepumeHTa 9KCNepumeHTa Mo onpeaeneHumto
COJIel C NOMOLLbIO peakLUmi
rmaponmsa
2. OCHOBHOM 3Tan 3aHATUA
OcmbicneHune OcyuwiectBnAeT KOHTPOb 3a OcyuwecTtBnatot OK 01; Bonpockl no

coAepKaHuA 3aaaHni
nabopatopHbIx pabor,
nocneaoBaTeNbHOCTH
BbIMOJIHEHMA AENCTBUIA

NoAroToBKoM paboumnx mect
CTYZEHTOB K BbIMONHEHMIO
nabopaTtopHo paboTbl

noAroToBKy paboyero
MeCTa K BbINOJHEHWIO
nabopaTtopHo paboTbl

O6bACHATb YCTPOMCTBO, NPUHLMN
Aencteuna n obnactb
npMMeHeHUA nabopaTopHOM
nocyapbl 1 obopya0BaHUA

COAePKaHUIO 3aaHNIM
nabopatopHon paboTbl
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3Tanbl 3aHATUA AeAatenbHOCTb AeatenbHOCTb MnaHnpyemsbie Tunbl OLEeHOYHbIX
npenopasarens CTyAEeHTOB obpasoBaTtesibHble MeponpuUATUN
pe3ynbTatbl
CamocToaTtenbHoe OcyuecTsnAeT KOHTPOb 33 HabntopatoT 3a OK 01; 3anucu B nabopatopHOMm

BbINONHEHME
NPaKTUYECKUX 3a[aHUN,
NabopaTtopHbIx paborT, B
COOTBETCTBUM C
WMHCTPYKUMEN,
MeTOANYECKMMM
yKasaHuAMm,
TEXHOIOTMYECKMMM
KapTamu

XO/Z10M BbIMOJ/IHEHWS OMNbITOB
no teme nabopaTtopHoO
paboTbl

N3MEHEHWEM OKPaCKM
KMCNOTHO-OCHOBHOIO
WHAMKaTopa B
3aBMCMMOCTM OT TMMa
r'MAapoansa conum, 3a
NPOABNEHUAMM
HeobpaTumoro
rmaponunsa, BANSAHUA Ha
r'MAPONN3 BHELLHUX
¢daKTopoB

O6bACHATL Hablogaemoe,
onucbiBaTb Habtogaemoe npm
NMOMOLLU MONEKYNAPHDBIX U
WMOHHbIX YPaBHEHWI peaKkLnit

KypHane, ypaBHeHUA
NpoTeKatoLWwmx
XMMUYECKUX peaKkLmii
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dTanbl 3aHATUA

AeAatenbHOCTb
npenopasarens

AeatenbHOCTb
CTyAEeHTOB

MnaHnpyemsbie
obpasoBaTtenbHble
pe3ynbTaTthbl

Tunbl OLEeHOYHbIX
MeponpuUATUN

0606LeHne n

KoHcynbTupyeT obyyatowmxca

1) 3aHocAaT B Tabanuy

NHTepnpeTMpoBaTb pesynbTaThbl

YCTHbIN onpoc no

cucTemaTtumsauma no BONpPOCaM MHTEpPNpPeTaUnn | pesynbTaTbl 3KcnepMmeHTa BOMpOCam
pesynbTaTos pPe3yNbTaTOB SKCMEePUMEHTA Habnogaembix ABNEHUN WMHTepnpeTaumm
BbINONHEHMA 2) AnanusupyoT pe3ynbTaTtos
nabopatopHbIx pabor, ocobeHHOCTN obpaTumoro 3KCNepuUMeHTa
NpaKTUYecKknx pabor, N HeobpaTumoro

ynpaxKHeHUM, 3a4aHNM rmaposnmsa

3. 3aKkn0uMTeNbHDbIM 3Tan 3aHATUA

NoaBeneHme UToros 1) NpoBOAMT YCTHBIN ONPOC MO | 1)OueHuBatoT OK 01; 3awmTa pesynbTaTos
paboTbl; puKcauma KOHTPO/IbHbIM BONPOCaMm, [l0CTOBEPHOCTb 1) 06bACHATL coOTBETCTBME nabopaTtopHoi paboTbl

[OCTUXKEHUA Lene
(oueHKa geaTenbHOCTH
obyuatowmxcs);
onpeaeneHune

npuBeaeHHbIM B
METOZNYECKMX YKa3aHUAX K
nabopaTtopHoli paborTe;

2) noaBoOAUT UTOTU

NONyYeHHbIX Pe3ynbTaToB
2)dopmynnpytoT BbIBOAbI
13 NONYYEHHbIX
pe3ynbTaToB HabtoAeHUI

NOJIyYEHHbIX Pe3yabTaToB TUMaM
rmaposmsa

2) popmynmpoBaTb 3aBUCUMOCTb
KMCNOTHOCTM Cpe/bl pacTBopa OT
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dTanbl 3aHATUA

AeAatenbHOCTb
npenopasarens

AeatenbHOCTb
CTyAEeHTOB

MnaHnpyemsbie
obpasoBaTtenbHble
pe3ynbTaTthbl

Tunbl OLEeHOYHbIX
MeponpuUATUN

nepcrnexkTMBbI
AanbHenwe paboTbl

nabopatopHon paboTbl;

3) BbICTaB/AET OLEHKMU
06yyYaoLWMMCA MO KPUTEPUAM
oueHMBaHUA NabopaTopHbIX
pabot

3)OdopmnsioT
N1abopaTopPHbIN KypHan
4)3aWwmuatoT pesynbTaThl
NabopaTtopHol paboTbl

Thna rmgpoansa

4. 3apaHuna pna
CaMOCTOATE/IbHOro
BbINONIHEHUA

BblgaeT 3agaHua CP gna
BbinoaHeHua B 30C:
COCTaBNEHME YPaBHEHWN
peaKkuunii rmaponnsa
OpPraHUYEeCKMX BeLLEeCTB

BbINONHAOT 3a4aHuA
MHOANBUAYANTbHO

CocTaBnATb ypaBHEHMSA
rMApPoM3a OpraHUYecKux
BELLEecTB

TecT no Teme:
“T'mpponus
OopraHu4yecKkmx sewects”

Tabnunua 3.2. TexHoNOrMYeckan KapTa 3aHATUA No Teme 5.2.

«N3yyeHne BANAHMNA PA3INYHbIX d)aKTOpOB Ha cmeleHne Xmummn4yeCkKkoro paBHoBecCcuUA»
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1. Tema 3aHATHA N3yyeHune BAMAHMA pa3NNYHbIX GAKTOPOB HA CMELLEHME XMMNYECKOTrO paBHOBECUSA
2. CoaeprkaHue Tembl O6paTMMOCTb peakunit. XMMN4eckoe pPaBHOBECUME M €ro CMelleHue Nnog AeNCTBMEM pPasIMYHbIX GaKTOpOB
(KOHLEeHTpauMA peareHTOB MAM NPOAYKTOB peakuuun, AaBneHue, Temnepatypa). MpuHumn Jle LWaTtenbe.
KoHcTaHTa XMMMYeCKOro paBHoBecHA.
3. Tun 3aHATUA NTabopaTtopHoe 3aHATUE (nabopaTopHana paboTa)
4, dopmbl opraHusauum | lMpumeHeHWe 3HAHWI, yMeHUI, cnocoboB AeATeNIbHOCTU B y4eOHOM M NPAKTUYECKOM AeATeNbHOCTH
yuyebHol1 gearenbHOCTU

dT1anbl 3aHATUA

AeAatenbHOCTb
npenopasarens

AeAatenbHOCTb
CTyAEeHTOoB

MnaHunpyemblie
obpasoBaTtenibHble pe3yabTaTbl

Tunbl  OUEHOUYHbIX

MeponpuUATUin

1. OpraHM3auMOHHbIN 3Tan 3aHATUA
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Co3pgaHue pabouen
0b6CcTaHOBKM,

aKTya/sM3aums MOTMBOB
y4yebHON [eaTenNbHOCTM.
MpoBepKa BbINONHEHUA

3agaHuit BCP / BxoaHow

1) KoHTponupyet
NnoAroToB/IEHHOCTb
obyuatowmxcs K
BbIMO/IHEHUIO
NnabopatopHon paboTbl:

* NpoBepseT 3ano/IHeHne

1) OTBevaloT Ha
BOMPOCHI
npenogasarens,
OEMOHCTPUpPYIOT
NoAroTOB/IEHHbIE
maTepumansl

1) BocnpounssoanTb onpeaeneHuns
NOHATUN:

® XMMUYECKoe paBHOBeECHUE;

® KOHCTaHTa XMMWYECKOro
paBHoBecus.

2) HasbiBaTb paKTopbI, BAUAOLWME

YCTHbIXN ~ onpoc  no
TexHWKe 6e3onacHoOCTH
nposeaeHun
NlabopaTopHbIX
ONbITOB.

YCTHbIN

KOHTPO/Ib N1abopaTopHOro XKypHasna 2) Mony4yatloT AONYCK K Ha CMelleHnEe XMMNYECKOro (ppoHTanbHLIN) onpoc
® NPOBOAMT YCTHbIN ONpPOC BbINO/HEHUIO paBHoOBecKA. no Teme «XMmmyeckoe
no TeXHUKe 6e3onacHoCTH nabopatopHoM paboTbl 3) dopmynumposatb NpuHUMN Jle paBHOBecue».  TecT:
nposeaeHns nabopaTopHbIX WaTenbe. «Xumunyeckoe
onbITOB 4) Mepeyncnatb OCHOBHbIE paBHOBecKeE»
2) [lonycKaeT CTyAeHTOB K acneKTbl cObNAeHNA TEXHUKM
BbIMO/IHEHUIO 6e3onacHocTu npu pabote ¢
nabopaTtopHoi paboTbl arpeccuBHbIMU peareHTaMu
(pacTBOpPbI CUAIbHBIX KUCIOT U
LLeNoYen), co CnMpToBOM
rOpesiKo.
AKTyanunsauus 1) AKTyanunsupyeT uenu, 1) YuacTBytoT B OK 01, OK 02; 3ano/IHeHHbIN
coaeprKaHus, 33344 BbINONHEHMUA obcyKAeHUN uenen, 1) dopmynnposaTb LeNb NabopaTopHbI

Heobxoaumoro ana
BbINO/IHEHUSA
nabopaTtopHoi paboTbl

NabopatopHo paboTsbl.
2) O6bACHAET MeToAMKY
BbINOJ/IHEHUSA IKCNEPUMEHTA

33,34 BbINOJHEHUSA
nabopaTtopHoi paboTbl;
2) 3anomuHatoT

NAAHUPYEMOTO 3KCNEPUMEHTa Nno
nccnenoBaHUIO BIMAHUA
N3MEHEHNA KOHUEHTPaUNUn

KypHan, BBeeHueE K
nabopaTtopHoii paboTe
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METOAMKY BbINONHEHUA
3KCNepuMeHTa

BELLECTB, peakLmu cpeabl u
TemnepaTypbl Ha CMeLLeHne
XMMWYECKOro paBHOBeCUSA

2) O6bACHATbL rMNoTesy
9KCMEePUMEHTA MO BbISBNEHUIO
ANHAMUYECKOro XapaKTepa
Xnmunyeckoro pasHosecus (OK 02)

2. OCHOBHOM 3Tan 3aHATUA

OcmbicneHue
coAep:KaHua  3a4aHumn
nabopatopHoit paboThl,
nocnefoBaTeNbHOCTH

BbIMOJIHEHUA AENCTBUN

OcyuwectBnseT KOHTPO/b 3a
NnoAroToBKoM paboumx mect
CTYAEHTOB K BbINOJIHEHUIO
nabopaTtopHoM paboTbl

OcywecTtBnawoT
noAroToBky  pabouyero
MecTa K BbINOJHEHUIO

NabopaTtopHo paboTbl

OK 01, OK 02;

1) O6BACHATL YCTPOMCTBO,
NPMHUMN AeNCTBMA U 061acTb
NnpMMeHeHUs 1abopaTopHOMn
nocyabl 1 06opyaoBaHUA

2) O6bACHATb METOAUNKY
BbINO/IHEHMA 3KcnepumeHTa (OK
01)

1) YcTHbINM onpoc o
NPUHUMNE AEeNCTBUA U
obnacTn NnpMMeHeHUs
nabopaTtopHo
nocyZabl u
obopynoBaHus,
nocnenoBaTeIbHOCTH
BbIMNO/IHEHUS
aencTeni

2) NabopaTopHbIit
KYypHan
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CamocTtoaTtenbHoe
BbINOJIHEHMWE
nabopaTtopHbIx paborT, B
COOTBETCTBUM C
WMHCTPYKUMEN,
MEeTOANYECKMMM
yKasaHuamu,
TEXHO/IOTMYECKMMMU
KapTammu

OcyuwecTBnaeT KOHTPOb 33
XO4,0M BbIMOJIHEHMA
9KCNepumeHTa

HabnoaatoT noasneHme
WU U3MEHEHMNE
XapaKTepPHOW OKpacKu
pacTBOpa, BbiNageHune
WUNKN pacTBOpeHue
XapaKTepHOro ocaaka,
BblAeneHne
rasoobpasHbix
NPOAYKTOB peaKLuunu c
XapaKTepHbIMMK
npu3Hakamu (3anax uam
UBET) U T.M.

BbisiBnATb HabAogaemble pU3MKo-
XMMMUYECKOE ABNEHME,

NOIOXKEHHbIE B OCHOBY CMELLLEHUS
XMmmyeckoro pasHoBecua (OK 01)

1) YcTHbIM onpoc o
HabtoaaemMbIxX
OUBUKO-XMMUYECKUX
ABNEHUAX,
NONIOXKEHHbIX B OCHOBY
cMeLeHun
XMMWYECKOro
paBHOBecCKUA

2) NabopaTopHbIi
KypHan
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0606uweHne
cucTemaTtmsaumn
pe3ynbTaTos
BbIMNONHEHMUSA
nabopatopHoM paboTbl

KoHcynbTupyet
obyyatowmxca no Bonpocam
WHTepnpeTaumm
pe3ynbTaToB 3KCMEpPUMEHTa

1) CoctaBnstoT
ypaBHeHue
HaboaaemMbIx
XMMMUYECKUX peaKLLmnit
2) OpopmnstoT B
Tabnnuy pesynbraThbl
HabnogeHUn

3) O6bAcHAT
Habnogaemble
M3MEHEHMA Ha OCHOBEe
npuHumna Jle WaTenve

AHannsnpoBaTb COOTBETCTBUE
HabtoAaeMbIX B ONbITaxX ABEHUN
NocTaBAE€HHOW runoTese
9KCNEPUMEHTA MO BbIABNEHUIO
ANHAMUYECKOro XxapaKkrepa
XMMUWYECKOro paBHOBECKA.

1) YcTHbIM onpoc no
BONpOCam
WHTepnpeTaLmm
pe3ynbTaTos
3KCnepMmeHTa

2) NabopaTopHbIi
KYypHan c
odopmMmneHHbIMMK
pe3ynbTaTamu
HabaAeHUA N
YpaBHEHUAMM
peakumm

3. 3aKnounMTeNbHbIW 3Tan 3aHATUA

NopBeneHmne ntoros
paboTbl; puKcaums
OOCTUXKEHUA Luenen
(oueHKa geaTenbHOCTH
obyyatowmxca);
onpeaeneHune
nepcrneKT1BbI
JanbHeunwen pabortobl

1) NpoBoAMT yCcTHOE
cobecesoBaHue co
CTyAeHTaMu
(MHAaMBMAyanbHO / no
rpynnam) no pesynbtatam
BbIMNO/IHEHMA NabopaTopPHOA
paboTbl

2) MoasoauT ntorm

1) OueHuBaoT
[0CTOBEPHOCTb
Noay4YeHHbIX
pesynbTaToB

2) ®opmynupytot
BbIBOZbI M3 NONYYEHHbIX
pe3ynbTaToB
HabaeHUM

OK 01, OK 02;

dopmMynMpoBaTb XMMUYECKU
CMbICN YCTAHOB/IEHHbIX
3aKOHOMEPHOCTEN CMeLLeHUsA
XMMMYECKOro paBHOBECHKA NpW
M3MEHEHUN YCNI0BUI NpoBeaeHMUA
peakunu (OK 02)

1) YcTHbIM onpoc no
pe3yibTaTam
BbIMNO/IHEHUS
NabopaTtopHo
paboThbl

2) NabopaTopHbIit
XYpHan ¢
opopmaeHHbIMU
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nabopaTtopHo paboTbl

3) OpopmnstoT
N1abopaTopPHbIN KypHan
4) 3awmwator
pe3ynbTathl
nabopatopHon paboTbl

pe3ynbTaTamu
HaboaeHun,
YpaBHEHUAMMU
peakuuii u BbiBOAAMU

4, 3apaHua
CaMOCTOATE/IbHOro
BbINONIHEHUA

ans

BblgaeT MHAMBMAYaNbHblE
3a4aHuUA Ha Temy
«XMmunyeckoe paBHoBecue 1
€ro cmeleHue nog,
AeNCcTBNEM Pa3NNYHbIX
¢daKTopoB»

BbinonHsatoT
MHOUBUAYANbHbIE
3a4aHunsa

1) O6ocHOBbIBaTbL BAUAHME
pa3AnYHbIX PaKTOPOB Ha
paBHOBECME XMMNYECKUX PeaKL Uit
2) Onpeaenatb HanpasaeHue
CMeLLEeHNA paBHOBECKA C
npumeHeHuem npuHumna Jle
WaTenve

1) YcTHbIM onpoc no
pesynbTatam
BbINONHEHUA
NHAMBUAYANbHbIX
3a/.aHuM

2) UuausmnayanbHble
3a4aHuMA Ha TeMy
«Xnmmnyeckoe
paBHOBECHKE U ero
CMeLeHre nog,
nencTsmem
pa3nYHbIX GaKTOPOB»

Tabnunua 3.3. TexHoNOrMyecKasa Kapta 3aHaTMA no teme 7.1.

((O6HaDY)'I'(eHMe HeopraHn4eCKnxX KatTmoHoOB N aHNOHOB»
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1. Tema 3aHATHA

O6HapyKeHne HeopraHNYecKnx KaTMOHOB

2. | CopeprkaHue Tembl

peanbHbIX 06bEKTaX OKpyXKatoLLel cpeapl.

KayecTBeHHble XMMUYECKME peaKkuuMu, XapaKTepHble Ana 0OHapy)KeHUAa HeopraHMYecKkux BelecTB (KaTMOHOB).
CocTaB/ieHNEe KaYeCTBEHHbIX XMMNYECKUX PEeaKLNiA, XapaKTePHbIX 4/1A 0OHapYy»KeHUA HEOPraHMYECKMX BELLEeCTB
(kaTnoHOB I-VI rpynn) B MONEKYNAPHOM U MOHHOWN dopmax. Peakummnm obHapy*KeHMA HEOPraHNYECKUX BELLLECTB B

3. Tun 3aHATUA

NabopatopHoe 3aHATUE (nabopaTopHas paboTa)

4. | dopmbli opraHusaummu

yuebHoii aeatenbHOCTH

MpuMeHeHWe 3HaHUI, YMeHUM, cnocoboB AeATeIbHOCTU B y4eOHOM U NPaKTUYECKOM AesTeIbHOCTH

[eAtrenbHocTb [eatenbHocTb MnaHupyemble obpasoBartenbHblie | Tunol OLLEHOYHbIX
3Tanbl 3aHATUA -
npenoaasarens CTYAEHTOB pe3ynbraTtbl meponpuATnin
1. OpraHM3aUMOHHbIN 3Tan 3aHATUA
CosgaHue pabouen | 1) KoHTponupyet | 1) OTBevatoT Ha Bonpockl | 1)  Bocnpou3BoguTb  OCHOBHble | YCTHbIM — onpoc  No
06CTaHOBKM, noAroToBNEHHOCTb npenogasarens, NMOHATUA XMMWYECKOTrO PaBHOBECUA | TEXHUKE
aKTyanusauma 06yyatoWmMXCA K BbINONHEHUIO | AEMOHCTPUPYIOT n KUHETUKMU aHanuMTU4eckom | besonacHocTU
MOTUBOB y4yebHoi | nabopaTtopHoi paboTbi: NoAroToBJIEHHbIE peakuuu. nposeaeHus
OeATeNbHOCTU. - nposepAeT  3anoJHeHWe | maTepuanbl 2) MepeuncnaTb OCHOBHbIE acNeKTbl | 7abopaTOpPHbIX
MpoBepkKa NabopaTopHOro }KypHana; 2) MonyyawT Aonyck K | cobntoaeHus TEXHUKMK | paboT.
BbIMO/IHEHMA 33a4aHUN | - NPOBOAMT YCTHbIA OMPOC MO | BbIMNOJAHEHMUIO b6esonacHoctM npu  pabote ¢
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BCP / BXOAHOWN | TEXHUKE 6e3sonacHocTu | nabopaTopHoOM paboTbl XUMUYECKUMMU peareHTamu n | NpoBepka
KOHTPO/b nposeaeHna nabopatopHoro anekTponpubopamm, 3ano/IHeHuA

onbiTa. MCNONb3YEMbIMU B 3KCNEPUMEHTE nabopartopHoro

2)  OcywecTtBnaetr  Aonyck ypHana.

0byyatoWmMxca K BbINONHEHUIO

NnabopaTtopHo paboThbl
AKTyanusauma dopmynupyet uenn | Yyacteytor B | 1) dopmynumpoBatb uenb | YCTHbIA  onpoc Mo
coaeprKaHus, nAaHMpyemoro obcyKaeHUn uenen | N1aHMpyemoro nabopatopHoro | Teme:
Heobxogmumoro  AnAa | nabopaTopHOro onbITa, | N1aHUPYEMOTO onbITa no obHapyxeHuto | “KayecTBeHHble
BbINO/HEHUSA METOANKMU BbINO/IHEHUA | 1aBOPATOPHOrO OMbITA, | HEOPraHUYECKUX KAaTUOHOB peakumnn”.
NnabopaTopHbIX N | aKCnepuMmeHTa METOAMKM BbINOHEHMA | 2) O6bAacHATbL rmnotesy
NpaKTUYecKnx pabor 3KCnepMmeHTa 3KCMepMmeHTa C TOYKM 3peHuA

npoTeKaHuA KayecTBEHHOM
aHaNUTUYECKOW peakLmmn

2. OCHOBHOI4 3Tan 3aHATUA
OcmbicneHune OcywectBnaeTr KoHTposb 3a | OcywecTBnatoT OK 01, OK 02; YcTHbIA  onpoc  no
cofiep)KaHuA 3aAaHuii | noarotoBkoM paboumx MecT | noarotoBky  paboudero | O6bACHATL YCTPOWCTBO, MNPUHUMM | YCTPOMCTBY,
nabopartopHom CTYOEHTOB K BbIMOJIHEHUIO | MecTa K BbINOJHEHUIO | AeMCTBMA M 06/1acTb NPUMEHEHUA | NPUHLUMNY OeNCcTBUA
paboTbl, NnabopaTtopHoi paboThbl nabopaTtopHo paboTbl nabopaTtopHoi nocyzapbl niun obnactu
nocneaoBaTeIbHOCTH obopyaoBaHus NPUMEHEHMS
BbINO/HEHUSA NnabopaTopHom
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aencTenia

nocyapl n
obopynoBaHus

CamocTtosaTenbHoe
BbIMOJIHEHUE

nabopatopHbIX pabor,

B COOTBETCTBUM
WUHCTPYKLMEN,
MeTOANYECKMMM
yKa3aHuAMM,
TEXHONIOTMYECKMMMU
KapTamu

C

OcywectBnaeTr KOHTPO/b 33
X040M BbIMNOJIHEHUA
3KCNepuMeHTa

HabnopgaloT noasneHue
nnm

N3MeHeHne
XapaKTepHOW  OKpacKku
pacTBopa, BblNafeHue
nnm pacTBopeHue
XapaKTepHOro  0CafKa,
BblaeneHue
razoobpasHbIx
NPOAYKTOB peaKkumMm ¢
XapaKTepHbIMK
npusHakamu (3anax uam
uBeT) 1 T.M.

BoiaBnATb M 06BACHATL NPUUMHY

BO3HUKHOBEHUA Ha6mop,aeN\oe
¢M3MKO-XMMW—I€CKOI’O ABNEHUA,
NOZIOXKEHHOTO B OCHOBY

dHa/INTUYeCKOoro CurHana

YcTHbIAW  onpoc O
Habaoaaembix
bOU3NKO-XMMUYECKUX
ABNEHUAX,
MOJIOXKEHHbIX B
OCHOBY
aHaNUTUYECKOro
CUrHana
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O6obueHne
cucTemaTtumsaumn
pe3ynbTaTos
BbIMONHEHMUSA
nabopaTtopHbIx paboT

KoHcynbTMpyeT obydatowmxca
Mo BOMPOCamM MHTepnpeTaumnm
pe3ynbTaToB 3KCNepUMEHTa

1) 3aHocat B Tabauuy
pe3ynbTaThbl
Habnogaemblx ABAEHWUM
(aHanuTMyeckne
CUTHanbl) " nx
XMMMYECKME peakLmm

2) AHanusnpytot
cooTBeTCcTBME
Nnosly4eHHOoro
aHaNUTUYeCKoro
CUrHana n
COOTBETCTBYIOLLEN
cxembl (ypaBHeHMA)
XMMUYECKOM
aHaNUTUYECKOM peakumm
3) OueHuBatoT
BEPOATHOCTb n
BO3MOXHble  MPUYMUHDI
CUCTEMATUYECKOM
NnorpewHocTn B cayyae
BbISIB/IEHHbIX
HEeCOOTBETCTBUM

NHTepnpeTupoBatb
aKCnepumeHTa
CUrHan)

pe3ynbTathl
(aHanuTMyecKkui

NabopaTopHblit
KYPHan

101



Habnoaaemoro
aHaNNTNYeCKoro

cUrHana n cXembl
aHa/ITMYECKOM peakuum

3. 3aKkaounTenbHbIN 3Tan 3aHATUA

NoasegeHmne  MTOros
paboTbl; duKcayma
AOCTUXKEHUS uenem
(oueHKa aeATenbHOCTH
obyyatowmxca);
onpeaeneHune
NepcneKkTUBbI
AanbHenwe paboTbl

Mposogut yCTHOe
cobecegoBaHue co
CTyaeHTaMun (MHAMBMAYANbHO
/ no rpynnam) no pesynbratam
BbIMNO/IHEHMA NnabopaTopHOi
paboTbl

1) OueHuBatoT
[0CTOBEPHOCTb
NOJlyYEHHbIX
pes3ynbTaToB

2) dopmynupyroT
BbIBOAbI U3 MOYYEHHbIX
pe3ynbTaToB
HabnoaeHUn

3) OdopmnsioT
NabopaTopHbIN KypHan

OK 01, OK 02;

dopmynuposaTb XUMUNYECKUI
CMbICA YCTaHOBNEHHbIX
3aBMCMMOCTEN aHA/INTUYECKOTO

CUrHana oT cxembl (ypaBHeHUs)
aHaNIMTUYECKON peaKkLmm

3awmTa pesynbTatos

NnabopaTtopHo
paboThbl
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4) 3awumuiatoT
pe3ynbTaThl
nabopatopHoM paboTbl

4, 3apaHua ana
CaMOCTOATENIbHOIO
BbIMNOJIHEHUA

[aeT nHgmsmnayanbHole BbinonHawT CocTaBnATb KayecTBeHHbIe peakumn | TecT Ha

33ZaHunA No Teme MHOMBUAYANbHbIE 0obHapyKeHMA HeopraHMYEeCcKnX KayeCTBEHHble

«ObHapyeHne 3a4aHuA BeLLecTs peakummn

HeopraHM4YeCcKMX aHMOHOB» obHapyXeHun
HeopraHn4yecKmx
BeLLecTs

Tabnunua 3.4. TexHonorMyeckan KapTta 3aHATUA no Teme 9.1.2.

«Ouuncrtka Bogbl OT 3arpﬂ3HeHMI‘/’l»

1. Tema 3aHATHA

OuuncTtka Boabl OT 3arpﬂ3HeHm71.

2. | CopeprKaHue Tembl

Knaccudumkaumsa npob Boabl MO BUAY M HA3HAYEHUIO, UCXOAA M3 €e XMMMUYECKOoro coctaBa. OpraHonentuyeckue
cBOMCTBa (3amax, NPO3pPayYHOCTb, LBETHOCTb, MYTHOCTb) BOAbl. KNCNOTHOCTb M LWENOYHOCTb BoAbl. pH cpeabl u
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MEeTOoAbl ee onpegeneHna.

3. Twun 3aHAaTHA

JTabopaTopHoe 3aHATUE (nabopaTopHana paboTa)

4. | ®opmbl  opraHu3auum | MpumeHeHne 3HaHUI, yMeHUI, cnocoboB AeATeNIbHOCTU B y4ebHOW M NPAKTUYECKOM AeATeNbHOCTH

yyebHoOM geaTenbHOCTH

dTanbl 3aHATUA

AeatenbHOCTb AeatenbHOCTb MNnaHupyemble obpasosaresnbHble | TUnbl OLLeHOYHbIX
npenopgasartens CTYAEHTOB pesynbTaTtbl MeponpuUaTUi

1. OpraHM3aLUMOHHDbIN 3Tan 3aHATUA

CospgaHue pabouen
06CTaHOBKM,
aKTyanusaumsa
MOTWBOB y4ebHOM
OEeATeNIbHOCTU.
MposepkKa
BbIMOJIHEHUA 331aHNI
BCP / BxoaHoW
KOHTPO/b

1) KoHTponupyet 1) OTBeyatoT Ha lMepeyncnAaTb OCHOBHbIE aCNeKTbl BbIMOJIHALOT
NnoAroToB/NEHHOCTb BOMNpPOCHI cobntoaeHNA TEXHUKM TECTOBbIM Onpoc
obyyatoWmxca K BbINOJIHEHUIO | NpenogasaTens, 6e3onacHOCTM Npu paboTe ¢
nabopaTtopHoi paboThbi: OEMOHCTPUPYIOT XUMUYECKMMU peareHTamu u
e MpoOBepAET 3aN0/AHEHNE NnoAroToB/IEHHbIE anekTponpubopamm,

nabopatopHoOro XxypHana maTepuansl NCMONb3yeMbIMU B SKCNEPUMEHTE
e NPOBOAMT YCTHbIN onpoc no | 2) MonyyatT AoNycK K

TeXHWKe 6esonacHoCTH BbINONHEHUIO

nposeaeHns nabopatopHoit paboT

NnabopaTopHOro onbiTa
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2) JonyckaeT CTy4eHTOB K
BbIMOJIHEHUIO TabopPaTOPHOA
paboTbl

AKTyanusauus
coaeprKaHus,
Heobxogmumoro ana
BbINONHEHUA
NabopaTopHbIX M
NpaKTU4Yeckux pabot

AKTyanusnpyeT uenu, 3agaum
BbINONHEHWA nabopaTtopHoro
onbITa, METOANKH
BbIMO/HEHUA SKCNEPUMEHTA

YyacTByloT B
obcyKaeHun uenen,
3334 BbINOJHEHUSA
nabopaTopHOro onbITa,
METOAMKM BbINONHEHUA
3KCnepMmeHTa

OK 01, OK 02, OK 07

MKA...

1) PopmynnposaTb Leb
NNIAHNUPYEMOTrO 3KCNEPUMEHTA NO
NccnenoBaHUI0 METOA0B OYMCTKU
BOAbI.

2) O6bACHATL rMNoTesy
3KCNEPMMEHTA MO NPUMEHEHMIO
Pa3/INYHbIX METOL,0B OYUCTKN B

Bonpocsl, cBA3aHHbIe
c uenamm n
3afavyamu
nabopaTtopHoi
paboTbl

4 nK yKa3sblBatoTca B cootsetcTBumn ¢ ®roC CNO peanusyemoit npodeccum / cneumanbHOCTH
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3aBUCUMOCTU OT TUMOB
3arpAsHeHun

2. OCHOBHO 3Tan 3aHATUA

OcmbicneHue OcyuwecTBnaeT KOHTPOb 33 OcywecTtsnaoT O6bACHATb YCTPOMCTBO, NPUHLMN Bonpocobl no
cofep)KaHuA 3aaHnii | NoAroToBKOM paboymx mecT NnoAroToBKy paboyero AencTensa 1 061acTb NPUMEHEHUA | COAEPIKAHUIO
NPaKTUYECKUX U CTYAEHTOB K BbIMNO/IHEHUIO MECTa K BbIMOJIHEHUIO nabopaTtopHol nocyabl 1 3a4aHui
nabopaTtopHbix paboT, | nabopaTtopHoM paboThl nabopaTtopHoit paboTbl | obopyLoBaHuMA nabopaTtopHoi
nocnenoBaTeNbHOCTU paboTbl

BbIMOJIHEHUA AENCTBU

n

CamocTosTenbHoe OcyuiecTBnseT KOHTPO/Ib 3a CobupaloT yCTaHOBKY BbiaBnaTb Habntogaemoe pusnko- | 3anmcm B
BbINOJIHEHME XOZLOM BbINOJIHEHUSA ANA GUNBTPOBAHUA U XMMUYECKOoe ABNEHNE, nabopatopHom

MPaKTUYECKNX
3a/laHun,
nabopatopHbIx pabor,
B COOTBETCTBUM C
WUHCTPYKLMEN,
MeToANYECKMMM
yKasaHuAMM,
TEXHO/IOTMYECKMMMU
KapTamu

IKCNEPUMEHTa

YCTaHOBKY ANA
agcopbumun. Oumwatot

Boay dunbTpoBaHUEM U

aacopbumen.

noso0XeHHOE B OCHOBY MeTOA08B
OYUCTKU

ypHane, ypaBHeHUs
npoTeKatowmx
XMMMUYECKNX
peakumin
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0O606buweHne n
cucTemaTtmsaumn
pe3ynbTaToB
BbINOJIHEHUA
nabopaTtopHbIx pabor,
npaKTUYecKknx pabor,
YNPaXKHEeHUN, 3aaHNM

KoHcynbTupyeT obyyatoumxca
Mo BONpOCam MHTepnpeTauun
pe3yNbTaToB 3KCNEPUMEHTA

1) 3aHocAaT B Tabanuy
pesynbTaThl
HaboaaeMbIX ABAEHUM
2) AHanusupytoT
apPeKTUBHOCTD
MeTOA08B OYUCTKU B
3aBMCMMOCTM OT BUA0B
npumecem

NHTepnpeTMpoBaThb pe3ynbTaTbl
3KCNepumeHTa

YCTHbI  onmpoc  no
BONpoCcam
WMHTepnpeTaumm
pe3ynbTaToB

IKCNEpPUMEHTa

3. 3aKNouUTeNbHbIN 3Tan 3aHATUA

NopBeneHmne ntToros
paboTbl; puKcaums
OOCTUMKEHUA uenen
(oueHKa geaTenbHOCTH
obyuatowmxcs);
onpeaeneHune
nepcrneKT1Bbl
AanbHenwemn pabortobl

MpoBoguT yCcTHOE
cobecepoBaHue co
CTYAEHTamMM (MHAMBUAYANbHO
/ no rpynnam) no pesynbtatam
BbINONHEHWA nabopaTopHoi
paboTbl

1) OueHuBatoT
[OCTOBEPHOCTb
NONlyYeHHbIX
pe3ynbTaToB

2) ®opmynupytot
BbIBOAbI

N3 NOJIY4EHHbIX
pe3ynbTaToB
Hab o AeHU

3) OpopmnstoT
NnabopaTopHbIN KypHan

OK 01, OK 02, OK 07

MK...

®opmynnpoBaTb BbIBOAbI O
CpaBHUTENbHON 3G EKTUBHOCTH
Pa3/IMYHbIX METOA0B OYUCTKM
BOZbl @ PA3/INYHbIX YCAOBUAX

3awmTa pesynbTaTtoB
nabopaTtopHoit
paboTbl
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4) 3awmwiatoT
pesynbTaThl
nabopaTtopHoi paboThbl

4, 3apaHuA
CaMOCTOATENIbHOIO
BbIMOJIHEHUA

Ana

[aeT nngmsmnayanbHole
33Z.aHunA No onpeaeneHunto
cnocoboB NpMMeHeHus
nccnefoBaHHbIX Npob B
0eATeNbHOCTU YenoBeKa

BbinonHsaAoT

nHOnBUMAOyanbHblE
3a4aHnA

CocTaBuTb NepeyeHb obnacTen
nccnenoBaHHbIX NPo6
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Tabnunua 3.5. TexHonorMyeckan KapTta 3aHATUA No Teme 9.2.4.

«M3roToBieHne Kpacok (Noadbop NUrMeHTOB M CBA3YIOLLUX BELLLeCTB)»

1. Tema 3aHATHA

M3rotoBneHune Kpacok (noabop NMrMeHTOB U CBA3YIOLLMX BELLECTB)

2. | CopeprkaHue Tembl

N3roTosneHune KpaCoOK “ wuccnegosaHme wux CBOf/’iCTB,

CTPOUTENbHO-PECTAaBPALMOHHOMN AEATENbHOCTM NO COCTaBY, UX Ha3HaYeHME U NpUMeHeHne. XMMUYECKUIA aHaNu3
MaTepuManoB CTPOUTE/IbHO-PECTAaBPALMOHHOW AEeATEeNbHOCTM U AM3aiiHa. XMMWYECKUI COCTaB MUTMEHTOB,
KpacuTenen, BAXYLMX CMECEN, OCOBEHHOCTU UX CBOWCTB U NMPUMEHEHUA B NPOGECCMOHAIbHON AEeATENbHOCTY.
BewecTBa, UCNo/Ib3yemble B KaYecTBe NMUIMEHTOB M CBA3YIOLWMX MaTepUuanos.

KJ'IaCCMd)MKaLI,Mﬂ mMmaTepunanos, WUCNOJIb3yeMbIX B

3. Tun 3aHATUA

NabopaTtopHoe 3aHATUE (nabopaTopHas paboTa)

4. | dopmbli opraHusaumu

yyebHoOW geaTenbHOCTH

MpMeHeHWe 3HaHUI, YMEeHUM, cnocoboB AeaTeNbHOCTM B y4eOHOM M NPaKTUYECKOW AesTeIbHOCTH

dTanbl 3aHATUA

OeAatenbHoctb
npenopgasaTtens

OeAatenbHocTb
CTYyAEeHTOB

MnaHupyemble ob6pasosaTesibHble
pesynbTatbl

Tunbl OLLeHOYHbIX
MeponpuUaATUi

1. OpraHM3aUMOHHbIN 3Tan 3aHATUA
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Co3pgaHue pabouen
0b6CcTaHOBKM,
aKTyamMsaums
MOTMBOB y4ebHOM
OEeATeNbHOCTU.
MNposepka
BbIMOJIHEHUA 3aaHNI
BCP / BxoaHoW

1) KoHTponupyet

NoAroTOB/IEHHOCTb

obyyatowmxcs K BbINOJIHEHUIO

nabopatopHon paboTbl:

e poBepAeT 3aMo/IHeHne
NnabopaTopHOro }ypHana

e MPOBOAMT YCTHbIM OMNPOC NO
TeXHWKe He3onacHoCTH

1) OTBeyatoT Ha
BONPOCHI
npenogasarens,
AEMOHCTPUPYIOT
NoAroTOB/IEHHbIE
maTepuanbl

2) MonyyatoT AONYCK K
BbINOJIHEHUIO

MepeyncnsaTb OCHOBHbIE acneKTbl
cobt0aeHUA TEXHUKU
6e3onacHocTK npu pabote ¢
XMMMWYECKMMW peareHTamu u
anekTponpubopamu,
MCMONb3YEeMbIMU B SKCMEPUMEHTE

BbINONHAOT
TECTOBbI ONpoc

KOHTPOAb nposeaeHns nabopaTtopHoit paboT
nabopartopHoro onbiTa

2) [lonycKaeT CTy4eHTOB K

BbINONHEHUIO nabopaTopHOM

paboTbl
AKTyanusaums AKTyanusmpyert uenu, 3agaum | YyactsytoT B 1) PopmynnposaTb LeNb Bonpocbl, cBA3aHHbIE
coaeprKaHus, BbINONHEHWA nabopaTopHOro | obCyKAEHUUN Lenen, NAAaHMPYEMOrO 3KCNepMmeHTano | ¢ uenamm n
Heobxoammoro ana onbITa, METOAMKHN 3334 BbINOJHEHUA nccnefoBaHUIO KpacuTenen 3a4a4amm
BbINONHEHUA BbINO/IHEHWUA 3KCMEPMUMEHTA nabopatopHoro onbiTa, | 2) O6BACHATL rTMNOTE3Y naboparopHou
NabopaTopHbIX U METOAMKM BbINONHEHUA | 3KCNepuMeHTa no noabopy paboTbl

NpaKTUYecknx pabot

IKCNepumMmeHTa

CBA3YHOLLMX

2. OcHOBHOWM 3Tan 3aHATUA
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Ocmbicnenune OcywecTBnAeT KOHTPOb 3a OcywecTBnAwoT OK 01, OK 02, OK 07, Bonpochl no
coAep:KaHuA 3a4aHnii | NoaroToBKOM paboymx mect NnoAroToBKy paboyero MK... CoAEpPKaHUIO
NPaKTUYECKUX U CTYZAEHTOB K BbIMO/IHEHWIO MEeCTa K BbINOJIHEHUIO O6BbACHATb YCTPOWUCTBO, MPUHLUMN | 334aHUN
nabopaTtopHbix paboT, | nabopaTtopHoM paboThl nabopatopHou paboTbl | AENCTBUA M 06NaCTb NPUMEHEHUs | nabopaTopHou
nocnenoBaTeNbHOCTH nabopatopHoM nocyabl U paboTbl

BbINOJIHEHUA [AENCTBU obopyaoBaHuA

n

CamocTosTenibHoe OcyuwiecTBnsieT KOHTPO/Ib 33 HabntopgatoT nossneHne | Bbisaatb Habntogaemoe pusmnko- | 3anumcu B
BbINOJIHEHME XOZLOM BbINOJIHEHUSA NN U3MEHEHME XMMUYECKOoe ABNEHNE, nabopatopHom

NPaKTUYECKUX
3a/laHun,
nabopatopHbIx pabor,
B COOTBETCTBUM C
WUHCTPYKLMEN,
MeTOANYECKMMM
yKasaHuAMM,
TEXHOIOTMYECKMMMU
KapTamm

IKCNEepUMeHTa

XapaKTepHOM OKpacKu
pacTBopa, BbinageHne
XapaKTepHOro ocaaka

NnoN0XKeHHOE B OCHOBY CMHTE3Aa.

ypHane, ypaBHeHUs
npoTeKatoLwmx
XMMMUYECKNX
peakumin
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0O606buweHne n
cucTemaTtmsaumn
pe3ynbTaTos
BbINOJIHEHUA
nabopaTtopHbIx pabor,
npaKTUYecKknx pabor,
ynpaxKHeHWM, 3a4aHNUM

KoHcynbTupyeT obyyatoumxca
Mo BONpOCam MHTepnpeTauun
pe3yNbTaToB 3KCNEPUMEHTA

1) 3aHocAaT B Tabanuy
pesynbTaThl
HaboaaeMbIX ABAEHUM
N UX XMMUYECKNE
peakuum

2) AHanusupytoT
COOTBETCTBUE
NnoJly4eHHOro LUBeTa
KpacuTens u ypaBHeHue
XMMUYECKOM peakummn

NHTepnpeTMpoBaThb pe3ynbTaTbl
3KCNepumeHTa

YCTHBIN  onpoc Mo
BOMpOCam
WHTepnpeTauum
pe3ynbTaToB

IKCNEpPUMEHTa

3. 3aKkalounTenbHbIN 3Tan 3aHATUA

NMoasegeHme UToros
paboTbl; puKcaums
OOCTUXKEHUA Uenen
(oueHKa geaTenbHOCTH
obyuatowmxcs);
onpeaeneHune
NepcrneKTMBbI
AanbHenwe paboTbl

MposoguT ycTHOE
cobecepoBaHue co
CTyAeHTaMu (MHAMBUAYANbHO
/ no rpynnam) no pesynbratam
BbINONHEHWA nabopaTopHoOM
paboTbl

1) OueHuBaoT
[OCTOBEPHOCTb
NONYYEHHbIX
pe3ynbTaToB

2) ®opmynupytot
BbIBOAbI

N3 MOJIy4EHHbIX
pe3ynbTaToB
HabnaeHUI

OK 01, OK02, 0K 07,

MK...

AprymeHTMpoBaThb BbIBOAbI
NoJly4eHHble B pe3ysibTaTe
3KCNepumeHTa

3awumTa pesynbTatos
nabopaTtopHoi
paboTbl
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3) OpopmnstoT
NabopaTopHbIi KypHan
4) 3awmwiatoT
pe3ynbTaThl
nabopatopHon paboTbl

4, 3apaHuA ansa
CaMOCTOATENIbHOIO
BbINOJIHEHUA

[aeT 3ajaHNA NO U3yYeHUto
LONONHUTENBbHOM NUTEpaTYpPbI

BbINONHAKOT 3a4aHuA

[lenatot BbIBOAbI O BAUAHMM
CBA3YIOLMX BELLECTB Ha KauyecTBo
KpacoK
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