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1.IHOACHUTEJIBHASA 3AIITMCKA

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

PabGouas mporpamma yueOHOro mnpeameTra «XHUMHUS» MpelHa3HAayeHa MJisi MPH MOJITOTOBKE
KBAJTM(HUIHUPOBAHHBIX PAa0OYMX TMPOrpaMMBbl TOATOTOBKM KBATH(DUIIMPOBAHHBIX paboOvMX,
CIyXalmx 1o mnpodeccuu 13.01.10. «DNeKTpOMOHTEP IO PEMOHTY W OOCITYKUBAHHIO
AJIEKTPOOOOPYIOBAHHUS (110 OTPACTISIM)».

OcHOBY MporpaMMbl COCTaBIIIET COJAEpKaHHME, COIJIACOBAHHOE C TPeOOBaHUIMU
(denepaabHOro KOMIOHEHTAa TOCYAApCTBEHHOTO CTaHAApPTa CpelHero obmero oOpa3oBaHUs
06a30BOT0 YpOBHSI.

OT10op comepr>kaHusi MPOBOIMJIICS Ha OCHOBE CIIEAYIOIINX BEAYIINX UICH:

— MaTrepuaNbHOE EAMHCTBO BEUIECTB MPUPOABI U X TEHETHUECKAs CBSI3b;

— NPUYMHHO-CIICACTBEHHBIC CBA3M MEXIY COCTaBOM, CTPOCHHMEM, CBOWCTBaMH U
PUMEHEHHUEM BEILECTB;

— T03HAaBAaEMOCTh MUPA U 3aKOHOMEPHOCTEH XMMHUYECKHX IPOLIECCOB;

— OOBsICHSIONIAs M NPOTHO3UPYIOWIAS  POJb  TEOPETUYECKUX  3HAHUM s
(aKkTOJIOrMYECKOT0 MaTepHuaa;

— KOHKPETHOE XMMHYECKOE COCIMHEHHE TPEICTABIACT CO00il 3BEHO B HEMPEPHIBHOU
e TPEeBpAIICHU BEIIECTB, OHO YYacCTBYeT B KPYrOBOPOTE€ XHMHYECKHX BEIIECTB U B
XUMHUYECKON IBOIIOLINY;

— 3aKOHBI TNPUPOABl OOBEKTUBHBI M TIO3HABA€Mbl; 3HAHUE 3aKOHOB XHUMHUHU JaeT
BO3MOXXHOCTh YIPABIATh MPEBPALICHUSIMHU BELIECTB, HAXOAHUTh JKOJIOTUYECKH Oe30MacHbIe
CHocOOBl TPOM3BOJICTBA BEHIECTB M MAaTEPHAIIOB W OXpaHbl OKPYXKArOIIEH cpensl OT
XUMHYECKOT0 3arpsi3HEHHUS;

— HayKa M TpaKkTUKa B3aMMOCBS3aHBl: TPEOOBAaHUS MPAKTHKU — JBIDKYIIAs CHIIA
pa3BUTHUS HAYKH, YCIIEXU MPAKTHKU 00YCIOBIEHBI JOCTUKEHUSIMHI HAYKU;

— pa3BUTHE XMMHUYECKON HAyKH U XMMHU3ALU HAPOAHOTO XO34HCTBA CIy>KaT UHTEpecaM
YyermoBeka W OOmecTBa B IEJIOM, HMEIOT TyMaHUCTHYECKHA XapakTep W TPU3BaHBI
CIOCOOCTBOBATH PEIICHUIO II00ATBHBIX MTPOOJIEM YeTTOBEUYECTRA.

— Ilpu cTpyKTYypHpOBaHUH COAEPKaHUS y4eOHOTO MpeIMeTa YIUThIBAIACh OOHEKTHBHAS
peasbHOCTh — HEOOJbIION 00BEM YacoB, OTHYLIEHHBIX HAa W3Y4YE€HHE XUMHH, U CTpEMJICHHE
MaKCHUMaJbHO COOTBETCTBOBATh HJESM pa3BuBaroniero oOyuyeHws. lloaTomy Teopermdeckne
BOTIPOCHI MAaKCUMAJIbHO CMEIIEHBI K Hadally U3Y4YEeHHUs MpeaAMeTa, C TeM, YTOOBI MOCIIE YOI
(bakTHUeCKui MaTepua pacCMaTpUBAJICA HA OCHOBE U3yYEHHBIX TEOPUH.

— Peanuzanust 1eyKTHBHOTO MOJAXOJAa K H3YYEHUI0 XUMHHM CHOCOOCTBYET pa3BUTHUIO
TaKUX JIOTMYECKUX ONepalvii MBIIUICHHs, KaK aHalIu3 U CUHTE3, 00001IeHne U KOHKpeTH3alHs,
CpaBHEHHE U aHAJIOTHs, CHCTEMAaTH3alNs ¥ KIACCH(PHUKAINS U JIp.

— B mporpamme  TeopeTHyeckwe ~ CBEIEHHUS  JIOTIOJHSIOTCS  JIEMOHCTPAIHSIMH,
71a00paTOPHBIMH OTIBITAMHU M MIPAKTHYECKUMH PaOOTaMH.

[Ipy M3ydeHUM XUMHM 3HAYUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY.
OH OTKpBIBACT BO3MOKHOCTH (OPMHPOBATH y OOYYAIOMIMXCS CIeMUAIbHBIE TpPEIMETHBIC
yMeHusl paboTaTh C BELIECTBAMH, BBINOJIHATH MIPOCThIE XUMUYECKHUE OMBITHI, YYUT 0€30aCHOMY
¥ DKOJIOTUYECKHA TPAMOTHOMY OOpAaIlleHUI0 C BEIIECTBAMHU, MaTepHaAIaMH U MPOIECCAMHU B OBITY
U Ha IPOM3BOJICTBE.

1.2. MecTo y4eOHOro npeaMera B CTPYKType OCHOBHO# NMpo¢ecCHOHAIBHOI NMPOrPaMMBbI:
O61eobpa3oBareabHas JUCUUIUIMHA «XUMHUSD» ABISETCS 0053aTENbHOM YacThIO
o011eo0pa3oBaTeabHOro IMKIa 00pa3zoBaTeNbHOM MporpaMMbl B cooTBeTCTBHH ¢ PI'OC

CIIO mno mnpodeccun 13.01.10. «DneKTpOMOHTEP MO PEMOHTY M OOCITYKMBAHUIO
ANEKTPOOOOPYIOBAHHS (TI0 OTPACTISIM)».

Ob61eobpa3oBareabHas JUCUUIUIMHA «XUMHUS» U3ydaeTcsl Ha 6a30BOM YPOBHE B
0011eo0pa3oBaTeIbHOM LUKJIE Y4eOHOT0 TIaHa OCHOBHOM NMpodeccroHaIbHOM
00pa3oBaTeNbHON MPOTrPaMMbl YKPYIMHEHHBIX TPYII CIIELHATbHOCTEH .
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TpynoeMKkocTh npenmera «XuMus» Ha 0a30BOM ypOBHE cOcTaBiseT 68 yacos.
1.3. Hean 1 3a1a4u y4eOHOIro npeaMera — Tped00BaHMsl K pe3yabTaTaM 0CBOEHMSI MIpeaMeTa
IIporpaMMa opHEHTHpOBaHA Ha JOCTH)KEHUE CIEAYIOIIMX LIEJEC: OCBOEHHME 3HAHWM O
XHMHYECKON COCTABJISIIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, BAKHEHIIUX XUMHUYECKUX
NOHSTUSX, 3aKOHaX U Teopusx. dopmupoBaHHE y CTYIEHTOB XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI NPUHATUS PEUICHUH B JKU3HEHHBIX U
IIPOM3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O IOBEJCHUS B IPUPOJHON cpejie
3anaum npeaMmera:
1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MTPOTEKAHUS XMMUYECKUX

IPOLIECCOB U SIBJICHUI B OKPY’KaIOIIEH cpezie, IeJT0CTHOM HaydHO! KapTHHBI MHpa,
B3aMMOCBSI3H U B3aMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMCHUS MIPOBOJIUThH PACUETHI [0 XUMUYECKHM (OPMYJIaM U YPaBHEHHUSIM
XMMHYECKUX PEaKIHi, IIIAaHUPOBATh U HHTEPIPETHPOBATH PE3YIbTAThl XUMHUYECKHX
HKCIIEPUMEHTOB,

3) cropMupoOBATH HABBIKK ITPOBEACHUS XUMUYECKUX IKCIIEPUMEHTATbHBIX
UCCJIEJOBAaHUM C COOJIIOZICHUEM IPaBIJI 0€30MacHOT0 00paIIeHusl ¢ BEIIECTBAMHU U
1a00paTOPHBIM 000PYI0BaHHUEM;

4) pa3BHTBH YMCHUSI aHATM3UPOBATh, OLICHUBATH, IIPOBEPSTH HA JIOCTOBEPHOCTh U
0000maTh NHGOPMALNIO XUMHYECKOTO XapaKTepa U3 pa3InYHbIX HCTOYHUKOB;

5) chopmupoBaTH YMEHUS IPOTHO3UPOBATH MOCJIEACTBHS CBOCH NEITEILHOCTH U
XMUMHYECKUX MPUPOIHBIX, OBITOBBIX U IIPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopmMupoBaTh NOHUMAHKUE 3HAYUMOCTH JIOCTHKCHUN XUMUYECKON HAYKH U

TEXHOJIOTH JIJIsl pa3BUTHSI COLMATBLHOM M MPOU3BOJICTBEHHOU chep

1.4. O6bem y4eOHOr0 npeAMeTa H BBl y4eOHOH padoThI

Bup yueOHoit padoThbl KosanuyectBo 4yacos
VY4ueOHast Harpy3Ka 68
OO0s3aTenbHas ayIUTOpHAs ydeOHast Harpy3Ka 68
1 o/r 2 o/r
36 32
1. OcHoBHOe coep:kaHue: 68
B TOM YHUCIIE:
TeopeTHYecKoe 00yueHue 48
NpaKTHYeCKue 3aHATHUS 20
2. B ToMm umcie mpodeccHoHaTEHO-OpPUEHTHPOBAHHOE 26
coJiepKaHue
B TOM YHCIIE:
TeopeTHYecKoe 00yueHue 18
NpaKTHYeCKue 3aHATHUS 8
CamocrosiTesibHasipaboTa
IIpomexxyTounasiarrecTanusi(aupdepeHunpoBaHHbII 2
3a4er)




2. INTAHUPYEMBIE PE3YJIBTATbBI ObYUYEHUSA

2.1.1lnaHupyemMble pe3yJbTaThbl OCBOeHHsI 001e00pPa30BaTeJbHOIl JUCUMILUIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

HaumenoBanuen xon

IInanupyemslie pe3ysbTaTsl

KOMIIETCHIITNH OOmme [TpenmeTHbIC
OK 01. BsiOupars | B yacTu TpyaoBoro - BJIQJIETh CUCTEMON XUMUYECKUX
CIIoco6bl  peleHus | BOCHHTAHUSL 3HAHWA, KOTOpas BKITIOYACT:
3a1a4 - TOTOBHOCTB K TPYAY, OCHOBOIIOJIATAIOIIHE TTOHSATHS

. | OCO3HAaHHE IICHHOCTH (XMMUYECKUH DTIEMEHT, aTOM,
npodeCcCuOHATBLHON

MacTepcTBa, TPYI0Ir00HE; - AJIEKTPOHHAs 000JI0YKa aToMa, S-,

JEeSITeIIbHOCTH

IIPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

TOTOBHOCTb K aKTUBHOM
JEATEeIIbHOCTH
TEXHOJIOTUYECKON U
COIMAJIbHOW HAIPaBJIEHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH,
IJIAaHUPOBATh U
CaMOCTOSTEIIFHO BBITIOJIHATH
TaKyI0 JIeATEeIbHOCTD; - UHTEPEC
K pa3jauy4HbIM cepam
npodecCuoHAIBHON
nestenbHOCTH, OBJIageHne
YHHMBEPCAJIbHBIMH Y4eOHbIMH
MO3HaABaTeJIbHBIMH
JNeHCTBUSAIMU:

a) 0a30BbIe JJOTHYECKHE
JAefCTBUS. - CAMOCTOSTEIIBHO
(dhopMynupoBath 1
aKTyallu3UpoBaTh MpooIemy,
paccMaTpuBath ee
BCECTOPOHHE; - YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK WU
OCHOBaHMS AJi CPAaBHEHUS,
KJIaccuPpuKauu U 0000IICHUS;
- ONIPEACINATh LN
JeATEeIIbHOCTH, 33/1aBaTh
rapamMeTpbl U KPUTEPUU UX
JIOCTHIKCHHS; - BBISBIISITH
3aKOHOMEPHOCTHU U
MPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX; -
BHOCUTH KOPPEKTUBHI B
NeATeIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3yJIbTATOB
LIETISIM, OLIEHUBATh PUCKU
MOCJIEICTBUU NCATCILHOCTH; -
pa3BUBATh KPEATUBHOE
MBIIIICHUE TIPU PEIICHUH
YKU3HEHHBIX Ipo0OsieM

p-, d-371eKTpOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb,
ANEKTPOOTPHUIATENLHOCTD, CTETICHb
OKHCIICHHS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBII
00beM, yIIepOIHBIN CKETIET,
(yHKIIMOHATBHAS TPYIITIA,
panukai, u3oMepusi, U30MepHI,
TOMOJIOTMYECKUH PsiJI, TOMOJIOTH,
YTJIEBOAOPO/IBI, KUCIOPOA- U
a30TcoJeprKaIlue COeTUHEHUS,
OMOJIOTUYECKHN aKTUBHbBIC
BelecTBa (yrieBOIbl, KHUPHI,
0enku), MOHOMED, TIOJIUMeED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE
COEIMHEHUS, KpUCTaNIndecKas
pelIeTKa, TUITBI XUMHUYIEeCKIX
peakiuii (OKUCIUTETHHO-
BOCCTaHOBHTEINBHEIE, DK30- U
9H/I0TEPMHUECKHUE, PEAKIIUN
HWOHHOTO 0OMEHa), pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANIEKTPOIUTUIECKAs TUCCOLIHAIIHS,
OKHCITUTEIb, BOCCTAHOBUTEb,
CKOPOCTh XUMHUYECKOW PEAKIIHH,
XMMHUYECKOE PaBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPHSI XUMUYECKOTO
CTPOEHUSI OPraHUYECKUX BEIIECTB
A.M. byrneposa, Teopus
NIEKTPOIUTUYECKOH TUCCOIMALINY,
nepuoanydeckuit 3akox [1.1.
MeHieneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU,
(bakToIOTHYECKHE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJTYYEHUH H




Haumenosanuen kon

[Inanupyemble pe3ynabTaThl

KOMIIETEHIINHU OO6mmme [IpenmeTHbie
0) 6a30BbBIE 0e301acHOM MCIOJIb30BAaHUHU

HCCJIe0BATEIbCKUE BAKHEHNIINX HEOPTaHUYECKUX U

neficTBHA: OpPraHUYECKUX BELIECTB B OBITY U

- BJIaJIETh HaBbIKAaMH Y4eOHO- MIPaKTUYECKON AESITEIbHOCTU

HCCIIEI0BATENBCKON 1 YeJIOBEKA; - YMETh UCIOJIb30BATh

IIPOEKTHOM JI€ATEIbHOCTH, HaMMEHOBAaHMSI XUMUYECKHUX

HaBBbIKAMHU Pa3peIIeHus COEAMHEHUI MEXyHapOJHOIO

npobiuem; CO03a TEOPETUUYECKOM U

-BBISBJISITh IPUYMHHO- HPUKJIAJHON XUMUU U

CJIEICTBEHHBIE CBS3U U TPUBHAJIbHBIE Ha3BaHUS

aKTyalIM3HpoBaTh 3ajauy, Ba)KHEHIIINX BELECTB, COCTABIIATh

BBIIBUTaTh TUIIOTE3Y €€ (opMyIIBI HEOPTaHUYECKHUX U

pelleHtsl, HAaXOAUTh APTYMEHThI | OPIraHUYECKHUX BEILECTB,

JUI 1OKa3aTeJNbCTBA CBOMX YPaBHEHHUS XUMHUECKHUX PEaKIIMi;

YTBEP)KICHUH, 3a/1aBaTh - YMETb OIpEeNeNATh BUIbI

napameTpsl U KpUTepuu XUMHUYECKUX CBsI3€H (KOBaJICHTHAs,

pelleHusl; - aHaIU3UpOBaTh MOHHAs1, MeTaJUIMYeCKasi,

IIOJIyYE€HHBIE B XOJI€ PELICHUS BOJ/IOPOJIHAST ), TUIIBI

3aJ]auu pe3yJIbTaThl, KPUCTAJNINYECKUX PELETOK

KPUTUYECKH OLIEHUBATh UX BEIIIECTB; KJIACCU(PHUIIMPOBATH

JIOCTOBEPHOCTb, XMMHUYECKHE PEaKLUH; 3HaTh

[IPOrHO3UPOBATh U3MEHEHUE B | OOLIME HayUYHbIX IPUHIIUIIAX

HOBBIX YCJIOBUSX; - YMETh XMMHUYECKOI0 MPOU3BO/ICTBA (Ha

[IEPEHOCUTh 3HAHUS B IpUMepe MPOU3BOACTBA CEPHOI

[I03HABATEIbHYIO U KHCJIOTBI, aMMHUaKa, METaHoIa,

MPAKTUYECKYIO 00JIACTH nepepaboTku He(TH); - YMETH

KHU3HEEATEIbHOCTH; - YMETh HIPOBOJUTH PACUETHI 110

WHTErpupOBaTh 3HAHUS U3 XUMHYECKUM (popmyrnam U

pa3HbIX MPEIMETHBIX 00JIaCTeH; | ypaBHEHHUSIM XMMUYECKUX PeaKIuii

- BBIJIBUTATh HOBBIE UJIEH, C MCIOJIb30BaHUEM (PU3UUECKHUX

Ipeylaratb OpUruHaJIbHbIC BEJINYMH (Macchl, 00beMa ra3os,

MOJIXOJIbl U PELIECHUs; - KOJIMYECTBA BEIIECTBA).

CIOCOOHOCTh UX COCTaBIIATh YPaBHEHUS

HCIIOJIb30BaHUS B XUMHYECKHUX PEaKIIMA:

IIO3HABATEIbHON M COLMAIIBHON | OKUCIIUTEIBHO-

MIpaKTUKE BOCCTAaHOBUTEJbHBIX pPEaKLIUi;
peakuuit HFOHHOTO OOMEeHa;
pEaKInil THIPOITN3A.

OK 02. B o6sacTn nennocTn YMETh IUIAHUPOBATH U BBIIIOJIHATH
Y cnonp30BaTh HAYYHOI'O NO3HAHUS: XUMHYECKUN IKCIIEPUMEHT
COBpEMEHHbIE - ¢(hOpMUPOBAHHOCTD (mpeBpalleHust OpraHuYecKux
CpCIICTBA IOHCKS, MHPOBO33PEHHU, BELIECTB MPU HarpeBaHuH,

COOTBETCTBYIOILETO MIOJIy4YE€HHUE ITUIIEHA U U3YUECHHE

aHanmn3a u
UHTEpIpeTalun
UHpOpPMaLIUHU U
MH(pOpMallMOHHbIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodeCCHOHATBEHON
JeSITeTbHOCTH

COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U
00II1eCTBEHHOW TTPAKTUKH,
OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
IOJINKYIBTYPHOM MUPE; -
COBEpIIICHCTBOBAHHUE SI3bIKOBOM

€ro CBOMCTB, KAUCCTBCHHBIC
peaxkuu Ha ambAeTUIbl, Kpaxmad,
YKCYCHYIO KHCIIOTY; IEHATypaIlHs
OeNKOB MPH HarPEBAHUU, I[BETHBIC
peakuuu 6eIKoB; MPOBOAUTD
peaxkiuyu HOHHOTO OOMeHa,
OTIPECIIATH CPEy BOAHBIX
pPacTBOpPOB, KAaUeCTBEHHBIE
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Y YUTATENIbCKOM KYJIBTYPBI KaK
CpPEACTBA B3aUMOACHCTBUS
MEXy JIFOIbMU U MIO3HAHUS
MHpa; - 0CO3HAHNE LIEHHOCTH
Hay4HOU JEeSATEIbHOCTH,
TOTOBHOCTb OCYIIIECTBIISATh
MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JEeATEIbHOCTh UHANBUIYAIBHO
U B TpYyIIE;

OBJjajieHHe YHUBEPCAJIbHBIMU
yueOHBIMU
N03HABATEJIbHBIMU
AefCTBUAMU:

a) padora ¢ nndopmanmei: -
BJIAJICTh HABBIKAMH MOJTYUYCHUS
nH(}OpMAaLIUY U3 UCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITEIILHO
OCYUIECTBJIATh TOUCK, aHAIU3,
CUCTEMAaTHU3aLHIO U
HHTEpIpeTAINI0 UHPOPMALIHH;
- YMETb IJIAaHUPOBATh U
BBIIIOJIHATh XUMHYECKUI
AKCIIEPUMEHT (IIPEBPAILCHUS
OpPraHUYECKUX BELIECTB MIPU
HarpeBaHuu, MOJIy4eHHE
3TUJIEHA U U3YYEHHUE €ro
CBOMCTB, KQUEeCTBCHHBIC
peaKIu Ha alibJICTUbI,
Kpaxmall, YKCYCHYIO KUCIIOTY;
JeHaTypanus OeNKoB MpU
HarpeBaHUH, I[BETHHIE PEAKITUU
0eNKOB; MPOBOJIUTH PEAKIIUU
HMOHHOI0 00MEHa, ONPENENSITh
Cpelly BOOHBIX pacTBOPOB,
KaueCTBEHHbIE PEAKIINH Ha
cynbdar-, kapOoHaT- U XJIOPUA-
AQHUOHBI, Ha KATHOH aMMOHWUS,
peuaTh 3KCIepUMEHTaIbHbIE
3a1a4u 1o remaMm "Mertamibl"
"Hemerannsl") B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKHU
0€30I1aCHOCTH; IPECTABIIATh
Pe3yNIbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3arucu
YpPaBHEHUU peaKkuii u
(hopMyIUpoBaTh BHIBOJIBI; -
YMETb aHaJIU3UPOBAThH
XUMHYECKYIO HH(OPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CPEJICTB MacCOBOM

peakiuu Ha cyib(ar-, KapOoHaT- U
XJIOPUJIAHUOHBI, HA KATUOH
aMMOHHSI; pelIaTh
IKCIIEPUMEHTAIBHBIC 33]]a9H1 T10
teMaM "Mertamibel" u
"Hemertamibl") B COOTBETCTBHHU C
IpaBUJIaMU TEXHUKHU 0€30MacCHOCTH
1pu oOpaIieHuu C BEIIECTBAMU U
nabopaTOpHBIM 000PYI0BaHUEM;
MIPEJICTABIATh PE3YIIbTATHI
XUMHYECKOT0 IKCIIEPUMEHTa B
(dhopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKLUi U
(hopMyIIMpOBaTh BEIBOJIBI HA
OCHOBE 3THX PE3yJIbTaTOB; - YMETh
AQHATM3UPOBATH XUMUYECKYIO
uH(pOpMaIIKIO, TOTy4aeMYI0 U3
Pa3HBIX UCTOYHUKOB (CPEICTB
MaccoBoi nHGOpMaIuH, CeTh
WHTepHer u apyrue); - BIajeTh
OCHOBHBIMH METO/IaMU HAyYHOTO
MO3HAHMS BEIIECTB U XUMUICCKUX
SIBJICHUH (HaOJr01eHue,
U3MEpEHHE, IKCIICPUMEHT,
MOJICTTHPOBAHUE); - YMETh
IPOBOJMTH PACUETHI IO
XUMHYECKUM (hopmyrnam u
YPaBHEHUSIM XUMHYECKUX PEaAKIINN
C HCTOIb30BaHUEM (PU3UUECKHUX
BEJTUYHH, XapaKTEPU3YIOTIHX
BEIIECTBA C KOJTMUECTBEHHOM
CTOpPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBUSI) Ta30B,
KOJIMYECTBA BEIICCTBA;
UCTIONb30BaTh CHCTEMHBIE
XUMHUYCCKHE 3HAHUS TSI PUHSATHS
peleHuit B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHX,
CBSI3aHHBIX C BEUIECTBAMH U UX
MPUMEHECHHUEM; - YMETh
CaMOCTOSITENILHO TIAHUPOBATh U
MTPOBOJUTH XUMUICCKHI
JKCIIEPUMEHT (TIONTyYeHUE U
HU3y4YECHUE CBOWCTB
HEOPTaHMYECKUX M OPraHUIEeCKHIX
BEIECTB, KAUeCTBEHHBIC PEAKITUN
YTIIEBOIOPOIOB PA3TMUHBIX
KJIACCOB M KHCJIOPOACOACPIKAIINX
OpPTaHUYECKUX BEIIECTB, PEIICHHE
IKCIIEPUMEHTAIBHBIX 33124 TI0
pacrno3HaBaHUIO HEOPTAHUYECKUX
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uHpopmanmu, cetb VIHTEepHET N
JpyTHUE); - BIAJAETh OCHOBHBIMH
METOJIaMH Hay4HOTO TIO3HAHHUS
BEIIECTB M - CO3/aBaTh TEKCTHI
B Pa3IMYHBIX GopMaTax ¢
y4ETOM Ha3HAYCHHS
UHOPMAIMY U [ETIECBON
ayJUTOpPUH, BEIOUpas
ONITUMAJIBHYIO (GOpPMY
MPEJCTAaBICHUS U
BU3YaIHM3ALUH; - OLICHUBATh
JOCTOBEPHOCTD, JIESTHTUMHOCTh
uH(OpPMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAJIbHO-
TUYECKUM HOpMaM; -
WCIIOJIB30BATh CPEICTBA
UH(POPMAIIMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX U
OpTraHU3aIMOHHBIX 3a]1a4; -
BJIAJICTh HABBIKAMU
pacro3HaBaHMsI U 3aIIUTHI
nHpopManuu,
MH(POPMAIIMOHHOM
0€30MacHOCTH JINYHOCTH;

1 OPTaHUYECKHUX BEIIECTB) C
cO0JIIOICHHEM TIPaBUIT
0e3omacHOTO 0OpaIeHus ¢
BELIECTBAMU U J1a0OPATOPHBIM
obopynoBanueM, HopMyJIUpPOBATH
LIEJIN UCCIIeIOBAHMUSA,
MPEIOCTABIIATH B PA3IMYHOM
(opme pe3yabTaThl IKCIIEPUMEHTA,
aHAJIM3UPOBATH U OLEHUBATh UX
JOCTOBEPHOCTD; - YMETh
OCYILIECTBIISTH 1IeJIeHANPABIICHHBIH
MOMCK XUMUYECKOW HH(OpMALIUY B
Pa3IMYHbIX HCTOYHHUKAX,
KPUTUYECKH aHATN3UPOBATh
XUMHYECKYIO HH(OpMAILIUIO,
nepepabarbIBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBHHU C
IIOCTaBJICHHOW yueOHOM 3a1aueii; -
BJIAJICTh CUCTEMOM 3HAHUU O
METO/IaX Hay4YHOTO NO3HAHUS
SIBIIGHUW TIPUPO/IBI, UCTIOIB3YEMBIX
B €CTECTBCHHBIX HayKax W
YMEHUSIMH IPUMEHSATH 3TU 3HAHUS
IPY SKCTIEPUMEHTAIEHOM
UCCJICJIOBAaHUH BEILIECTB U IS
OO0BSICHEHUSI XUMUYCCKUX SIBIICHUH,
UMEIOIINX MECTO B IPUPOJIE U
MPAKTHYECKOHN EATEIIEHOCTH
YeJI0BEKa

OK 04. DpdexTrBHO
B3aMMO/ICHICTBOBATh
U paboTath B
KOJIJICKTHBE U
KOMaH e

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOATEIBHOCTU U
CaMOOIIPEIEIICHUIO-0BIIa/ICHHE
HaBbIKAMU y4eOHO-
HCCIIET0BATEIBCKOM,
MIPOEKTHON U COLMATIbHOU
NEeATEIbHOCTH;

OBiajgenne yHMBepCAJIbHBIMH
KOMMYHUKATUBHBIMHU
AeHCTBUAMU: 0) COBMECTHAA
AeATeIbHOCTD!

- IOHUMATh U UCIIOJIb30BaTh
MPEUMYIIIECTBA KOMaHHON U
WHAWBUYAIbHOU PabOTHI; -
IIPUHUMATH LIEJIM COBMECTHOMN
NEeATEIbHOCTH, OPTraHU30BBIBATH
1 KOOPJIMHUPOBATh JEHCTBUS
10 €€ JTOCTUKEHUIO: COCTaBIATh
IIJIaH JACUCTBUH, PACTIPENEISTh
pOJIA ¢ yUETOM MHEHUU
Y4aCTHUKOB 00CYKJaTh
pe3yabTaThl COBMECTHOU

- YMETh TUTaHUPOBATh U BBHITTOIHSATH
XUMHUYECKHH SKCIIEPUMEHT
(TIpeBpaIIeHus: OpraHuIeCcKuX
BEILIECTB NPHU HarpeBaHUH,
MOJTyYeHHE ITUJICHA U U3YYCHHUE
€ro CBOICTB, KaUeCTBEHHbIE
peaKIy Ha aJIbICTH/IBI, Kpaxmall,
YKCYCHYIO KUCJIOTY; A€HaTypauus
OEJIKOB MPH HarpeBaHWH, I[BETHbIC
peakuuu 6eIKOB; MPOBOANUTH
peakIi HOHHOTO 0OMEHa,
OTIPeJIeNIATh CPey BOAHBIX
pacTBOpOB, KAYECTBEHHBIC
peakiuu Ha cynbgaT-, KapOoHaT- U
XJIOPUIAHUOHBI, HA KATHOH
aMMOHMSI; pelaTh
HKCIIEpUMEHTAIBHBIC 33]1a9H 110
TemaM "MeTaisl" 1
"HemeTtanibl'") B COOTBETCTBUU C
MIpaBUIIAMU TEXHUKHU 0€30MacCHOCTH
pu oOpaIeH!  C BEIIECTBAMU U
71a00paTOpHBIM 000PYIOBAHUEM;
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paboThL; - KOOPAUHUPOBATH U MIPE/ICTaBIATh PE3yNIbTaThI
BBIMOJIHATE Pa0OTy B YCIOBUSAX | XMMHUYECKOTO 3KCIIEPHUMEHTA B
peaIbHOTO, BUPTYaAJILHOTO U (dhopme 3amnucu ypaBHEHUI
KOMOWHUPOBAaHHOTO COOTBETCTBYIOLINX PEAKLUH U
B3aNMO/ICICTBHUS; - (hopMyIHpoBaTh BHIBOJIBI Ha
OCYILECTBISTH MO3UTHBHOE OCHOBE 3THX PE3YJIbTAaTOB; -yMETh
CTpaTernyeckoe MmoBeJeHue B CaMOCTOSITENILHO IJIAHUPOBATh U
Pa3IMYHBIX CUTYAIHSIX, MIPOBOJUTH XUMUIECCKHUI
MIPOSBIISATH TBOPYECTBO U JKCIIEPUMEHT (IIOJTyYeHHUE U
BOOOpaxkeHue, ObITh M3y4eHHUEe CBOICTB
MHUIUATUBHBIM HEOPraHUYECKUX U OPTraHUYECKUX
OBy1ajleHNe YHMBEPCAJIBLHBIMHU | BEILIECTB, KAYECTBEHHbBIE PEAKIIUU
peryasiTHBHbIMU YIJI€BOJIOPOAOB PA3IMUHBIX
AeilicTBUSIMU: KJIACCOB U KHUCIIOPOACOAEpKAILIUX
B) NpUHSATHE ce0sl ¥ IPYTrux OpPraHMYECKUX BEILECTB, PELICHHE
JIIOJ1eH HKCHEPUMEHTAIBHBIX 3a71a4 110
- IPUHUMATh MOTHUBBI U pacro3HaBaHUIO HEOPTaHUYECKHUX
apryMEHTHI IPYTUX JIIOJCH PU | ¥ OPTaHMYECKUX BEIIECTB) C
aHaJlu3e pe3yabTaToB COOIOZICHUEM TTPaBUII
JeSITeIbHOCTH; - IPU3HABATH 0e301macHoOro OOpaIIeHus ¢
CBOE IPaBO U MPABO APYTHX BEIIECTBAMH U J1a00PaTOPHBIM
Jroiel Ha olMOKY; - pa3BUBaTh | 000pynOBaHUEM, POPMYIUPOBATH
CIIOCOOHOCTh IOHUMATh MHUP C | II€JIM UCCIIEIOBAHMUS,
MO3UIIMU APYTOTO YEIOBEKa; IPEOCTABIISATH B PA3THYHON
(dhopMe pe3yabTaThl IKCIEPUMEHTA
aHAJM3UPOBATh U OLIEHUBATH X
JIOCTOBEPHOCTD
OK 07. B o01acTH 3K0J10THYECKOTO chopMHUpPOBATH MPEJCTABICHUS: O
ConeilicTBOBaTh BOCIIUTAHMUA: XUMHUYECKOM COCTaBIISIONIEH
COXpAHEHHIO - c(hOpMHPOBAHHOCTH €CTeCTBEHHOHAYYHOH KapTHHBI

OKpYKarollIeu Cpeibl,
pecypcocOepekeHuIo,
MIPUMCHSTh 3HAHUS
00 U3MEeHeHUHn
KIIUMaTa, MPUHITUIIBI
OepexIINBOTrO
MIPOM3BO/ICTBA,

3P PEeKTUBHO
JIECTBOBATH B
Ype3BbIYATHBIX
CUTYaITUSIX

JKOJIOTHYECKOU KYJIBTYPHI,
MOHUMAaHUEC BIUSHUS
COLIMAJIbHO-3KOHOMHYECKHUX
MPOLECCOB Ha COCTOSIHUE
IIPUPOJIHON U COLUAIIBHOMN
Cpelnbl, 0OCO3HaHHE TI100aTbHOTO
XapakTepa dKOJIOTUYECKUX
npo0JieM; - MIIaHUPOBAHUE U
OCYILIECTBJIEHUE IEUCTBUN B
OKpY>KalollleH cpelie Ha OCHOBE
3HaHUS LENEN yCTOUYUBOTO
pPa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HENPUATHE ICUCTBUN,
MPUHOCSIINX BPEJ
OKpY>Karollen cpelie; - YMEHUE
MPOTHO3UPOBATH
HeOJIaronpusiTHbIC
9KOJIOTHYECKHE TTOCICACTBHS
MPEANPUHUMAEMBIX JIEHCTBUMH,
Mpe0TBpaIaTh UX; -
pacIIUpEHKE OIbITA

MHpa, POJIM XMMHUHU B TIO3HAHUH
SIBJICHUH TIPUPOJIBI, B
(OpMHUPOBAHUU MBIIIJICHUS U
KYJIBTYpBI IMYHOCTH, €€
(YHKIIMOHATILHON TPAMOTHOCTH,
HE00XO0IMMOM JIIs pelIeHUs]
NpPaKTUYECKUX 3a/1a4 U
9KOJIOTMYECKH 000CHOBAHHOTO
OTHOILIEHMSI K CBOEMY 3/10pPOBBIO
MIPUPOJTHOM CPEJIE; - YMETh
co0JII01aTh MpaBUiIa SKOJIOTUYECKU
11e7Ieco00pa3Horo MOBEICHNUS B
OBITY U TPYZOBOM JEATEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO
310POBBS U OKPYXKAIOIIEH
MIPUPOTHOMN CPEJIbI; YIUTHIBAThH
OTIaCHOCTh BO3JICHCTBUS HA KUBBIE
OPTaHU3MBI OTIPE/IETICHHBIX
BEIIECTB, TOHUMAst CMBICI
MoKa3aresst IpeaesIbHON
JIONTYCTUMON KOHIIEHTPAIUH; -
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JeSITeIbHOCTH SKOJIOTHYECKOH | yMeTh IPOrHO3UPOBATh,
HaIpaBJIEHHOCTH; - OBJIAJICHUE | aHAIIM3UPOBATh U OLIEHUBATh C

HaBBIKAMH y4eOHO- MO3ULMI PKOJIOTHYECKOH
HCCIICIOBATCILCKOM, 0e30IMacHOCTH ITOCICACTBHS
MPOEKTHOM U COIMaIbHOU OBITOBOM M TIPOM3BOJICTBEHHOM
JIESITENLHOCTH; JIeSITEIIbHOCTH YeJIOBCKa,

CBSI3aHHOM C mepepaboTKOM
BELIECTB; UCIOJIb30BaTh
NOJTyYEHHbIE 3HAHUSA JUIS TPUHSITHS
IPaMOTHBIX pELIEHUH ITpodIIeM B
CUTYaIUsX, CBSI3aHHBIX C XUMHE; -
YMETb OCO3HaBaTh ONIACHOCTh
BO3/ICICTBUS HA KUBBIC
OpraHU3MBbI ONPEEIIEHHBIX
BEIIECTB, TOHUMAs CMBICII
MOKa3aTelis NpeaesIbHON
JOMYCTUMON KOHIIEHTpAIUH, U
HOSICHSITh Ha IPUMEPaX CIOCOOBI
YMEHbILICHUS U MPEOTBpAILeHUs
UX BPEIHOr0 BO3JEHCTBUS Ha
OpraHH3M YeJIOBeKa
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3. COAEPKAHUE YYEBHOI'O IPEIMETA «XUMMUS»

3.1.Komm4ecTBO 4acoB N0 pa3jfenam

HaumenoBaHue pa3jaeia

KoaudecTBO 4acoB

AyauTOpHBIE IpakTny.
3aHATHSA 3aHSTHS

Pa3nen 1. O01mas n Heopranmdeckasi XHuMHS 24 12
(36 1)
B ToMm uncie npodeccuonanbHo- 9
OPUEHTHPOBAHHOE COZICPIKaHUE!
Paznen 2. Oprannyeckas xumus (30 ) 22 8
B ToMm uncie nmpodeccnoHansHO- 9
OPUCHTHPOBAHHOE COJICPIKAHUE!
JuddepeHupoBaHHBIN 3a4eT 2
Hroro (68) 48 20
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3.2. Conep:xanue yueOHOro npeamera « XuMus»

HaumenoBanue Copepxanue yaeOHOTo Marepralia (OCHOBHOE U IPO(ECCHOHATEHO-OPUEHTUPOBAHHOE) Ob6vem | Dopmup.
pa3feoB U TeEM 4acoB | KOMIIET.
OCHOBHOE cO/Iep:KaHue 68
1. OBIIASA 1 HEOPTAHUYECKASA XUMUSA 36
1.1. OcHoBHble mnOHATUA U | OCHOBHOE COJepKAHUE 2 OK 01
3aKOHBI XUMUH Teopernueckoe odyueHne 1 OK 02
CocraB BemiecTBa, XuMHYeCKHe dJeMeHThl. CHOCOOBI CYIIECTBOBAHHSA XHMHYECKUX OK 04
3JIEMEHTOB: aTOMBI, IIPOCTHIE U CIIOKHBIE BellecTBa. AsutoTponus. BeljecTBa NOCTOSHHOTO U OK 07
NEPEMEHHOTO COCTaBa. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB. BemiecTBa MOJEKYISPHOTO U
HEMOJIEKYJIIpHOro  cTpoeHusa. CrocoObl OTOOpaXKeHHs MOJIEKYJ: MOJIEKYJSpHblE U
CTPYKTYpPHBIE ()OPMYIIBI; HIAPOCTEPKHEBBIE U MacmTaOHbIe MpocTpaHcTBeHHbIe (CT0apTa—
bpurne6a)
MOJIETH MOJIEKYJI.
N3mepenue BemecTBa. Macca aTOMOB M MOJIEKYJI. ATOMHasi eIuHHIIa Macchl. OTHOCUTENIbHBIE
aTOMHasi ¥ MOJIEKYJIsipHas Macchl. KoimuecTBO BemiecTBa M €MHHIIBI €r0 U3MEPEHUS: MOJIb.
Yucno ABoragpo. MomspHas Macca.
ArperaTHble COCTOSIHUsSI BemecTBa. TBepaoe (KpHCTAIMYECKOoe W aMOp(HOE), KHUIKOE H
ra3oo0pa3Hoe arperaTHble COCTOSIHMS BeIIEeCTBA. 3aKOH ABOraJpo M €ro CIeACTBHUS.
MounsipHbIii 00BEM BEIIECTB B Ta3000pa3HOM COCTOSTHUH.
Cwmecu BemecTB. Paznuuus MeXIy CMecIMH M XUMHYECKUMHU COeIMHEHHsIMHU. MaccoBas u
00BEeMHas! 10JI1 KOMIIOHEHTOB CMECH.
PacueTHble 3aaun Ha HaXOXKICHHWE OTHOCHUTENBHOM MOJIEKYJISIPHOM Macchl, ONpeieseHHe
MacCOBOM J0JIM XHMUYECKHUX 3JIEMEHTOB B CIIO)KHOM BEIIECTBE.
JlabopaTopHbIe M IpaKkTHYeCKHE PA0OTHI 1

1. CocraBiieHre XUMHUYECKUX (POPMYJI 1O BaJIE€HTHOCTH.

2. Onpenenenue BaJIGHTHOCTH 1O (GopMyJiaM BEILECTB

3. Onpenenenne OTHOCUTENBHON U MOJIEKYJIIPHOM MacChl

4. Pemienue 3a1a4 ¢ MCIOJIB30BAHUEM ITOHATUI MOJIb, YUCIIO ABOTraJpo, MOJIIpHAas Macca.

5. Pemenue 3a1a4 ¢ MCHONIBb30BaHWEM MOHATUH MaccoBasg U 00beMHasi J10JIM KOMIIOHEHTOB
CMECH.
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HaumenoBanue Copepxanue yueOHOro Marepraiia (OCHOBHOE U IPOo(eCcCHOHATbHO-OPUEHTUPOBAHHOE) O6bem | Dopmup.
pa3jesioB U TEM 4acoB KOMIIET.

IIpopuiabHbie 1 IPOPecCHOHATBHO 3HAYUMBbIE 3JIEMEHTbI COACPKAHUS.
AnnorponHbie MoaudUKauu yrieposaa (anMas, rpadur), Kuciopoaa (KMciaopo, 030H), 0JI0Ba
(cepoe u Oenoe omoBo). IloHATHE O XHMHYECKON TEXHOJOTUHU, 6MOTEXHONOTUU U
HaHOTEXHOI0MUN.
@opMbI U MeTObI KOHTPOJSI: TPOBEPKAa IMHUCbMEHHBIX palOT, OLIEHKA M aHalu3 |
KOHCIIEKTOB.

1.2. Crpoenue atoma u OcHOBHOe coiep:KaHue 2

MepuoANYecKas cucTemMa

XUMHYECKHUX 3JIEMEHTOB Teopernueckoe o0yueHue 1

.M. Menneneesa OtkpriTre nepuoanueckoro 3akoxa /.M. MeneneeBbim.
[lepuoanueckuii 3akoH U cTpoeHue aroma. M3orombl. COBpeMEHHOE MOHITHE XUMHYECKOTO
anemenTa. CoBpemenHas popmynupoBka Ilepuognueckoro 3akona. [lepuonuueckas cucrema
U cTpoeHue atoMa. OU3NYECKHUI CMBICI MOPSAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIHI U
nepuona. llepuoguyeckoe W3MEHEHHWE CBOMCTB JJIEMEHTOB: paguyca aroma; SHEpPruu
WOHU3AIMK;  DJIEKTPOOTPULIATENHHOCTH.  [IpWMUMHBI ~ M3MEHEHHS  METAUIMYECKUX U
HEMETAJUTMUYECKUX CBOWMCTB DJIEMEHTOB B TpyMNIax U MEpUoJaX, B TOM 4YHCIE OONBIINX U
cBepxOompiux. 3Hauenue [lepuoandeckoro 3akoHa u [lepuoandeckoil CUCTEMBI XUMUYECKUX
sanemenToB J|.M.MeHnneneeBa i pa3BUTUS HAYKU U IOHUMAHUS XUMUYECKON KAPTUHBI MUPA.
JlabopaTopHbIe U NIpaKTHYeCKue padoThl 1
1. Pemenue 3a1a4 Ha MacCOBYIO JOJIFO BEILIECTBA
2. Ilonoxenue snementa B [ICXD u cTpoeHne 31eKTPOHHOM 000JI04KH aToMa.
@DopMbI U METOIbI KOHTPOJISI: aHAJIU3 U OLIEHKA JIA0OPATOPHOM pabOTHI.

IpoduabHbie U NPOPECCHOHATBHO 3HAYUMBbIE 3JIEMEHThI COACPKAHUS

PannoaktuBHOCTh. Mcmonb3oBaHME pagMOAKTUBHBIX HW30TONOB B TEXHUYECKUX IIEJISX.
PeHTreHoBCcKOE M3IydeHHE W €ro MCIOJIb30BAaHWE B TEXHHMKE M MeIuInHe. MonaenupoBaHue
KaK METOJI MPOTHO3UPOBAHHUS CUTYaAllMU HA TPOU3BOJICTBE.

1.3. Ctpoenue BemiecTBa OcHOBHOe coep:kaHue 3
Teoperuueckoe o0yueHue 2

[lonsAiTMe O XMMHUYECKOM CBs3U.  TUIBl XUMHUYECKUX CBSA3CH: KOBaJCHTHAs, HWOHHAsd,
METAJIJINYECKAs U BOAOPOJHASL.

KoBanenTHast xumuueckasi cBs3b. J[Ba MexaHm3ma oOpa3oBaHUS ITOH CBA3H: OOMEHHBIH H
JOHOPHO-aKIenTOpHbIM. OCHOBHBIE ITApPaMETPbl 3TOTO TUIA CBSI3U: JJIMHA, IPOYHOCTH, YroJl

14
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CBA3M WJIM BaICHTHBIM yron. OCHOBHBIE CBOMCTBA KOBA@JIECHTHOWM CBSI3U: HACBILICHHOCTD,
HOJISIPU3YEMOCTh M TMPOYHOCTh. DJIEKTPOOTPHUIATEIBHOCTh U KiacCU(UKALUs KOBAJICHTHBIX
CBA3EH 10 3TOMY IIPU3HAKY: NOJIIPHAS M HEMOJSAPHAs KOBAJIEHTHBIE CBs3U. IlonsapHOCTD CBA3H
U TIOJISIPHOCTH MOJIEKYJIbI. CIIoco0 MmepeKphIBaHUs IIEKTPOHHBIX OpOUTAIeH U KITaCCU(PUKAIHS
KOBAJICHTHBIX CBA3EH 110 3TOMY IIPU3HAKY: G - U T -CBS3U.

KpaTHOCTh KOBaJICHTHBIX CBSI3ed M KiIacCH(UKAIMSA HUX IO ITOMY IPU3HAKY: OJMHAPHBIE,
JBOMHBIE, TPOMHBIE, TOTYTOPHBIE. THUIIBI KPUCTAIUIMYECKUX PEIIETOK Y BEUIECTB C 3TUM TUIIOM
CBA3U: AaTOMHBIE M  MOJIEKYJsIpHble. DuU3NYECKHME CBOMCTBA BEIIECTB C 3TUMHU
KPUCTAJJIMYECKUMHU PEIIETKAMHU.

WNonnas xumuueckass cBa3b. KpaliHMil cilydail KOBAJIEHTHOM IOJSIPHOM CBS3H. MexaHu3m
0o0pa3oBaHUs MOHHOH CBsA3U. VOHHBIE KpUCTAJUIMYECKHE PELIETKH M CBOMCTBa BEIECTB C
TaKUMU KPUCTAJUIAMH.

Merannuueckass xumuueckast cBsi3b. OcOOBIl THI XMMHMYECKOW CBSI3H, CYLIECTBYIOUIMHA B
MeTajljjax U ciulaBax. Ee oTiauuus U CXOACTBO C KOBAJIGHTHOM M MOHHOH cBsi3siMu. CBOMCTBA
METAJJIMYECKON CBA3H. MeTalnueckue KpUCTAINIMYECKUE PEIIETKH U CBOMCTBA BEILIECTB C
TaKUMU KPUCTAJUIAMH.

Bonoponnas xuMudeckas cBs3b. MexaHu3M oOpa3oBaHus Takoi cBsizu. Ee kiaccuduxanms:
MEXMOJIEKYJIIpHAass M BHYTPUMOJIEKYJSIDHas  BOJOPOJHBIE  CBA3U.  MOJEKyJIsIpHbIE
KPUCTAJUIMYECKUE PELIETKU I 3TOro THIA CB3U. (DPU3MYEeCKHE CBOWCTBA BEUIECTB C
BOJIOPOJHON CBA3BI0. bHonormyeckas pojib BOAOPOJIHBIX CBSI3€H B OpPraHU3allMM CTPYKTYpP
6uononauMepoB. EnuHas mpupoga XUMHUYECKUX CBS3€H: HAJMUME Pa3IMYHBIX TUIIOB CBS3€H B
OJIHOM BEILIECTBE, ITEPEX0]] OJHOIO THIIA CBSI3U B JPYIOU U T.II.

KommnekcoobpazoBanue. [ToHsATHE 0 KOMIUIEKCHBIX coelMHeHHUAX. KoopAnHAIMOHHOE YnCIIo
KOMILIeKcooOpa3zoBatesns. BHyTpeHHss u BHemHss cepa komruiekcoB. Homenkiatypa
KOMILIEKCHBIX coeMHEeHMM. VX 3HaueHne.

JlabopaTopHble U NpaKkTHYecKue padoTbl
1. CocraBnenue Tabmuup! " EAMHCTBO TPUPOIbI XUMUYECKUX CBS3€i"
2. KauecTBenHbIe peakiuy Ha HoHbl Fe? n Fed*.

IpoduabHbie U NPOPEeCCHOHATBHO 3HAYUMbIE 3JIeMEHThI COACPKAHUS

[TonsspHocTh CBA3W HW  TOJNSAPHOCTH MoOJeKynbl. Konaencaums. Tekydectb. Bosronka.
Kpucrammmzamus. CyOnumanus u aecyOiaumanusi. AHOMaIHH (PU3NYECKUX CBOMCTB BOJBI.
Kuokue xkpucmannvi. MUHEpaabl U TOPHBIE MOPOJBI KaK MPUPOJHBIC CMECH. DMYJIbCHU M
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HanmenoBanmue Coneprkanne yueOHOro Matepuaia (OCHOBHOE U TPO(eCcCHOHATbEHO-OPUEHTUPOBAHHOE) O6bem | Dopmup.
pas3ziesnoB U TeM 9acoB | KOMIIET.
cycrieH3ud. 3014 (B ToM uucie adposonu) u renu. Koarymsuus. Cunepesuc (B TEXHOJIOTUU
MOJIYYCHUS] PE3UHBI).
1.4. JlucniepcHbIC CUCTEMBI OcHOBHOE coep:kaHne 3
Teoperuueckoe o0yueHue 2
Yuctele BemecTBa U cMecu. PerieHue 3ajay ¢ UCHOJIB30BaHMEM MOHSTUH MaccoBas U
oObeMHasi JIOJIM KOMIIOHEHTOB CMeCH. JlucmepcHble CHUCTEMBI B TMPUPOJE 3HAYCHUE
JUCTIEPCHBIX CUCTEM B MPHUPOJIE U MIPAKTHUECKOM KU3HU YeIIOBEKa.
JlaGopaTopHble U MpaKkTH4YecKHe padoThl 1
1.CocraBnenue Tabnuilsl " JlucrepcHbie cucTemsl B mpupo;ie”
2.Pemenue 3amad ¢ MCHONIB30BAaHWEM IMOHSATHI MaccoBas U 0ObEeMHas JI0JIW KOMIIOHEHTOB
cMecu
3.IlonydyeHnne sMyIbCUU MOTOPHOTO (PacTHTeABHOFO) Macia
IpoduabHbie U NPOPEeCCHOHATBHO 3HAYUMBbIE 3JIeMEHThI COACPKAHUS IT
['pybonucriepcHbIE CHCTEMBI, MX KIaCCH(HUKAIUS W WCIIOIH30BAHHEC B MPOQPECCHOHATBHON ln
JIESITENIbHOCTH: CILIABbI, KYHHAIb.
1.5. PacTBOpBHI. OcHOBHOE cofiep:KaHue 4
DJeKTPOIUTHIECKAs Teopernyeckoe odyueHune 3
Aucconnanms [lonsaTHE O pacTBOpaXx.

OU3UKO-XMMHYECKasi TPUPOJA PACTBOPEHUS M PacCTBOPOB.
B3anmoneicTeue pacTBOpUTENsT M PACTBOPEHHOI'O BELIECTBA. PacTBOPHMOCTH BEIIECTB.
Cnoco0bl BBIpaXEHHSI KOHIIEHTPAIIMU PAacTBOPOB: MAccoBasi J0JiI PACTBOPEHHOTO BEIIECTBA
(mpo1ieHTHAas1), MOJISIpHAS.

Teopus 3ICSKTPOJHTHYCCKON  AUCCOITMAIIMU. Mexanu3M  JHCCOIUAIIM  BEHIECTB C
pa3JIMYHBIMM  TUIIAMM XUMHYECKMX CBfi3ed. Bkiag pyccKMX YYEHBIX B  pa3BUTHE
MPEACTABICHUN 00 AJIEKTPOIUTHYECKON aucconmanui. OCHOBHBIE TIOJOKEHUS TEOPUHU
AIIEKTPONUTUYECKON Auccoruanuu. CTeneHb AIeKTPOTUTHIECKONH AUCCOIUANN U (HaKTOPHI
ee 3aBUCUMOCTH. CUJIBbHBIC U CPETHHUE DIIEKTPOJIHUTHI.

Hucconmanust Boabsl. Bomopoaublii mokasarens. Cpena BOAHBIX PacTBOPOB 3JIEKTPOJIUTOB.
Peakiiumn oOMeHa B BOJTHBIX pacTBOpax AJIEKTPOJIUTOB.

[unponn3 kak oOMeHHbBIH mporecc. HeoOpaTumblii  TUAPONIM3  OPraHWUYECKUX U
HEOPraHWYECKUX COCIMHEHUN M €ro 3HAa4€HHWE B MPAKTHUYECKOM MESITEIbHOCTH YEJIOBEKa.
OO6parumsblii  ruaponu3 coneil. CryneHuatsiii ruaponus. [IpakTHueckoe NpUMEHEHHE
TUJIPOJIN3A.
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HanmenoBanmue Coneprkanne yueOHOro Matepuaia (OCHOBHOE U TPO(eCcCHOHATbEHO-OPUEHTUPOBAHHOE) O6bem | Dopmup.
pa3jesioB U TEM 4acoB | KOMIIET.
['unponu3 oprannyecKkux BeuecTB (OenIKOoB, )KUPOB, YIIIEBOJOB, MOJUHYKICOTUA0B, ATD) u
ero OMOJIOTHYECKOE U MpaKTHUecKoe 3HaueHne. OMbUICHHE KUPOB. Peakius stepupukanum.
«PacTBOpBL. DIEKTpONUTHYECKAS TUCCOIHALIHS
JlaGopaTopHbIii ONBIT
Xapakrep JUCCOLMALUU PA3IMYHBIX THIPOKCUIOB.
B3anmozencTere METauIOB C HEMETAIIIaMU, @ TAKXKE C paCTBOPaMU COJIEH U paCTBOPAMU
KHUCToT. B3anmogeiicTBie cepHoil U a30THOM KUCIIOT C MEJBIO.
OKucIUTENILHBIE CBOICTBA IepmMaHradara Kajiusd B pa3JIMYHbIX Cpeaax.
JlabopaTopHble U NpaKkTHYeCKHe PadboThI 1
1. CocraBieHne ypaBHEHUIH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI
2. CocTaBiieHHE ypaBHEHUH 3JIEKTPOJIU3a
IIpakTnyeckas padora
1. TlpuroroBrneHue pacTBOPOB C pA3TUYHON KOHIICHTpAIIHEH
IpoduiabHbie H NPOPECCHOHATBHO 3HAYUMBIE JIEMEHTBI COACPKAHUSA
PactBopenne kak ¢usumko-xumuueckuii npouecc. TeroBele 3¢dekTbl Mpu pacTBOPEHHH.
Kpucramnoruapatel. Pemienune 3amady Ha MaccoBYHO JIOJII0 PAacTBOPEHHOIO BEIIECTBA.
[TpumeHeHrne BOJBI B TEXHHUYECKUX LeNAX. JKecTKOCTh BOABI M CHOCOOBI €€ YCTpaHEHHMS.
MuHepanabHbI€ BOJIBIL.
1.6. Bemecta u ux cBoiictBa B | OCHOBHOE coJep:KaHue 9
CBETC TeOpHH Teopernueckoe oGyuenue 5

AIEKTPOJIUTUYECKON
JIUCCOLMAIIHH.

Kanaccupukanus Heopranmyeckux BeuecTB. [Ipocteie u crnoxxubie BemecTBa. OKCUABI, UX
knaccudukanus. [Mapokcuasl (OCHOBAaHUSA, KHCIOPOJCOAEPKAIUE KUCIOTHI, aMm(oTepHbIe
ruapokcuabl). Kucinotel, ux knaccudukamnus. OcHoBaHus, ux kinaccudpukamus. Conu cpeaHue,
KHCJIbIE, OCHOBHBIE U KOMIUJIEKCHBIE.

Bonopoanbie coennHennst HeMeTa10B, [lonydeHre aMMuaka U XJIOpOBOAOPOJa CHHTE30M U
KOCBeHHO. Pu3nueckue cBoilcTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Oxcuabl. HecomeoOpasyromue u coneoOpasyromue OKCHiabl. KHCIOTHBIE OKCHIBI, WX
cBoiictBa. OCHOOBHBIE OKCHIBI, HUX CBOWUCTBA. AMGDOTEpHbIE OKCHIBI, HX CBOWCTBA.
3aBUCHUMOCTh CBOMCTB OKCHIOB METAJJIOB OT CTEIEHU OKUCICHUS. AHTHAPUABI KapOOHOBBIX
KHCJIOT KaK aHaJIOTH KUCIOTHBIX OKCHIOB.

Kucaorel. KucnoTrsl B cBeT€ TEOpHH SJEKTPOJMTHYCCKOW auccormaiuu. Kinaccuduxarmusi.
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OOme CBOMCTBA KHUCIIOT: B3aUMOJEMCTBHE KHCIOT C MeTaulaMM, OCHOBHBIMH H
aM(pOTepHBIMH OKCUJAMH U THUAPOKCHUIAMH, COJSIMH, OOpa3oBaHUE CIIOXKHBIX A(PUPOB.
Oco0eHHOCTH CBOMCTB KOHIIEHTPHUPOBAHHON CEPHOM U a30THOM KHUCIIOT.

OcHoBanus. OCHOBaHUS B CBETE TCOPHH IEKTPOIUTHUECKON aucconmanmu. Kinaccudukarus
HEOPraHWYECKUX OCHOBAHMM. XMMHYECKHE CBOMCTBA IIEI0YEH M HEPACTBOPUMBIX OCHOBAHUM.
CaoiicTBa OECKUCIOPOAHBIX OCHOBAaHUI: aMMHaKa 1 aMUHOB.

AmdoTepHble HeopraHuveckue coeaMHeHHsi. AMQPOTEPHOCTh OKCHIOB M THAPOKCHJIOB
MEePEXOHBIX METAJUIOB: B3aUMOJICHCTBUE C KHCIIOTAMU U IIEI0YaMH.

Coanu. Knaccudukanust 1 XkMUYECKHE CBOMCTBA COJICH.

I'eneTnueckasi CBSI3b MEXKIY KJaccaMH HEOPraHW4YecKux coeauHeHuii. [lonstue o
TEHETUYCCKON CBS3W M TEHETHYECKHUX psgax. [ eHeTHdyeckue psapl MeTauia (Ha MpuMepe
KaJIbLIMS W IKeje3a), HemeTawia (Ccepbl M KPEMHUA), IMEPEXOJHOTO JJIeMEHTa (IIMHKA).
EnauHCTBO MUpa BElIeCTB.

JlabopaTopHble ONBITHI

OznakomieHne ¢ oOpa3lamu NpeCcTaBUTeNei KI1acCOB HEOPTaHUYECKUX BEIECTB.
O3zHakoMiieHHEe ¢ 00pa3liaMu IpeCTaBUTENEH KJIacCOB OPraHMUECKUX BEIIECTB.
O3HaKOMJIEHHE C KOJUIEKLIUEN PYA.

BzaunmopeiicTBre METaII0OB ¢ paCTBOPaMU KUCIIOT U COJIEH.

B3auMozeiicTBuEe IMHKA WIIA aJTFOMUHUS C paCTBOPaMU KHUCIIOT U ILIETOYEH.
OxkpammBaHue JIaMeHH KaTHOHAMU ILEJI0YHBIX U HIEJIOYHO3EMEIbHBIX METAJUIOB.
[TosryueHnue 1 cBOMCTBA YIJIEKUCIIOTO Tasa.

CaolicTBa COJISTHOM, CepHOH (pa30aBiIeHHOMN) U a30THOW KHUCIIOT.

B3aumoneiicTBue ruapokcuaa Hatpus ¢ consimu (cynabparom menu (1) u xmopugom
aMMOHWUA).

Pasnoxenue runpoxcuna Meau.

[Tomydyenue u ampoTepHBIE CBONCTBA THAPOKCH 1A ATFOMUHHS.

[Tonyuyenue xKeCTKON BOABI U U3YYEHHUE €€ CBOMCTB.

YcrpaHneHne BpeMEHHOM U MTOCTOSIHHOM JKECTKOCTH

JlabopaTopHble U NpaKkTHYecKue padoTbl

1. XumMuueckue cBOMCTBa KUCIOT"

2. "XuMHYECKHE CBOMCTBA OCHOBAHM"

3. "Xumunueckue cBoiicTBa conei"

4. "XUMHUECKHE CBOIICTBA OKCUIOB"
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HanmenoBanmue Coneprkanne yueOHOro Matepuaia (OCHOBHOE U TPO(eCcCHOHATbEHO-OPUEHTUPOBAHHOE) O6bem | Dopmup.
pa3jesioB U TEM 4acoB KOMIIET.
5. "UccnenoBanue pacTBOPOB COJIeH MHAMKATOpaMu"
1. Pacuersl 0 ypaBHEHUAM peak Uil
2. PacueTsl o onpeaeneHno MacCOBOM MM 0OBbEMHOM J10JIM BBIXOJA MPOJIyKTa peakluu
OT TEOPETUYECKH BO3MOXHOTO.
IpoduabHbie 1 NPOPeCcCHOHATBHO 3HAYUMbIE 3JIeMEHThI COAePKAHUS 2T
Ilpasuna pasbasnenus ceproti kuciomol. Mcnonb3o6anue cepHoli KUCIOMbL 8 A8MOMOOUNbHBIX | 2 TT
AKKYMYIAMOPAx U 015 OYUCMKU CONAPKU.
Eokue wenouu, ux ucnonvzoeanue 6 npomviuLienHocmu (akkymynamopax).l awenas u
He2auieHasi u38ecmv, UX NpuMeHeHue 8 cmpoumeivcmee. L'unic u anedacTp, THUIICOBAaHUE.
ITonsitue o pH pacrBopa. KuciiotHas, menoysas, HeMTpaJibHas CpeJia paCTBOPOB.
1.7. XuMu4yeckue peakiiuu. OcHOBHOe coiep:KaHue 5
Teopernueckoe o0yueHue 3

Knaccugukanuss XUMHYECKHX pEaKyii B HEOPraHWYECKOH XUMHHU. [IOHATHE O XUMHUYECKOM
peakuuu. Peaknuu, wuaymume O0e3 M3MEHEHUS KAueCTBEHHOIO COCTaBa  BEIIECTB:
AJUIOTPONM3anMs U M3oMepu3anus. Peaknuu, uaymue ¢ U3MEHEHMEM COCTaBa BEIIECTB: IO
YUCIY W XapakTepy pearupyronmx MU oOpa3yroUIMXcsi BEHIECTB (Pa3foKEHMs, COeIUHEHHUS,
3aMelleHusi, oOMeHa); MO0 M3MEHEHMIO CTENEeHEH OKUCIEHMSI 3JIEMEHTOB (OKUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE U HEOKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH); MO TEIIOBOMY
abdexTy (3K30- U IHAOTEPMUUYECKHE); TI0 ¢aze (TOMO- M TeTepOreHHBIE); MO HAMpaBICHUIO
(oOpatuMble M HeoOpaTHMBbIE); IO HCHOJIB30BAHMIO KaTaluzaropa (KaTaJIUTHYECKUE U
HEKaTaIUTUYECKUE); 10 MEXaHNU3MY (paJAuKalbHbIE, MOJIEKYJISIPHbIE U HOHHBIE).

Tennosoil 3¢ ekt xumuueckux peakuid. TepMoxuMudeckue ypaBHEHUSI.

Cxopocte xumuueckux peakuumid. [lonsatne o ckopoctn peakumid. CKOpOCTB TOMO- W
TeTEepOreHHON peakuu. JHeprus akTuBauu. MakTopbl, BINUAIOMINAE HA CKOPOCTh XUMUYECKON
peakuuu. Ilpupoma pearupyromux BemecTB. Temmeparypa (3akoH Bant—Iodda).
Konnenrpanusa. KaranusaTtopel M KaTajlu3: TOMO- M TE€TEPOTE€HHBIM, HMX MEXaHWU3MBI.
@depMeHThl, UX CpPAaBHEHHME C HEOPraHWYECKMMH KaTalM3aTOPaMH. 3aBHCHUMOCTb CKOPOCTH
peakLyii OT OBEPXHOCTU CONPUKOCHOBEHMS PEarupyOIIUX BELIECTB.

OO6paTuMOCTh XUMUUYECKHUX peaKInii. XUMHUIECKOoe paBHOBecHe. [[oHATHE 0 XUMHUYIECKOM
paBHOBecHH. PaBHOBECHBIE KOHIIEHTpaLU. JJMHAMUYHOCTh XUMHUYECKOTO PAaBHOBECHSI.
@DakTOopHI, BAUAIOIUE HA CMEIICHUE PABHOBECHA: KOHLIEHTPALKs, JABJICHUE, TEMIIEpaTypa
(npunuun Jlelllarense).

OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CreneHb OKucieHHsa. BoccraHoBuTenu u
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okucnurenu. OKUCIeHHe U BOCCTAaHOBJICHHE. BakHelnine OKHCIUTENH U BOCCTAHOBHUTEIU.
BoccranoButenbHble CBOWCTBA METAJLJIOB — mpocThix BemecTB. OKHUCIUTETbHBIE U
BOCCTAaHOBUTEJIbHbIE CBOMCTBAa HEMETaNIOB — MPOCTHIX BellecTB. BoccTaHoBUTETbHBIE
CBOMCTBa BEIIECTB, OOpPa30BAaHHBIX OJJIEMEHTAMH B HUBIICH (OTPHUIIATEIBHON) CTENEHU
okucieHus. OKUCIUTENbHBIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX 3JIEMEHTAMHU B BhICIIEH
(MONOXKUTENIbHOM) cTerneHn OKuciaeHUss. OKUCIUTENbHbIE M BOCCTAHOBUTEIBHBIE CBOWCTBA
BElIECTB, 00Pa30BaHHBIX 3JIEMEHTAMH B POMEKYTOUHBIX CTETICHAX OKHCICHHUSI.
Krnaccudukanus OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

MeToapl cocTaBlIeHHUS YpaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Meton
JIEKTPOHHOTO OallaHca.

XYUMUYECKUE UCTOYHUKU TOKA. DJICKTPOAHBIC MOTEHIMANBI. Ps/l cTaHAApTHBIX AJIEKTPOIHBIX
MOTEHIIUAIOB (JIEKTPOXUMHUYECKUN PAJl HAPSHKEHUM METauIoB). ["aibBaHUYECKHE 2JIEMEHTHI
U npuHOUNbel ux padorel. CocTaBieHHE TalbBaHUYECKUX dleMeHToB. (OOpa3zoBaHue
ralbBaHWYECKUX TMap TpPU XUMHYECKHUX Mpoleccax. [ambBaHMYECKHUE  DJIEMEHTHI,
IMPUMEHSIEMbIE B KU3HU: CBUHIIOBAas aKKyMYIATOpHas OaTapes, HUKEIb-KaJMUEBbIe OaTapeu,
TOTUTUBHBIC 2JIEMEHTHI.

DNEKTPOIN3 PACIUIaBOB M BOJHBIX PAacTBOPOB AJIEKTPONHUTOB. [Ipoliecchl, mpoucxoasiue Ha
KaToJe€ W aHoJe. YPaBHEHHUS OJJIEKTPOXUMHUYECKHX IPOLECCOB. OJEKTPOJIU3 BOJHBIX
pPacTBOPOB C MHEPTHBIMH DJEKTPOJAMHU. DJIEKTPOIHU3 BOJHBIX PACTBOPOB C PACTBOPHUMBIMHU
anekTpoaaMu. [IpakTrueckoe npuMeHeHUe 3IEKTPOIU3a.

JlabopaTopHbie padoThl
1. "®akTopsl, BIUAIOIINAE HA CKOPOCTh XUMUYECKON PEAKIIUU"
2. ®akTOopHI, BIMSIONIME HA XUMHYECKOE PAaBHOBECHE.

IpoduabHbie U NPOPEeCCHOHATBHO 3HAYUMbIE 3JIeMEHThI COACPKAHUS

[TonsitTue 00  smekTponm3e.  DIJEKTPOIM3  PacIUlaBOB.  DJEKTPOJIM3  PACTBOPOB.
ONEKTPOIUTHUECKOE TIONyYeHUE aloMHHMs. IIpakTHueckoe NpHMEHEHHE 3IIEKTPOJIN3A.
['anpBanomactuka. [anpBanocterusi. PadunupoBanue 1nBeTHbIX MeTauioB. Karamms.
I'omorenHele M rereporeHHble KaTtanu3atopbl. IIpomortopsl. Karanuruueckue —spl.
Wuruburopsl. [Ipon3BocTBO aMMuaka: Chlpbe, anmnaparypa, Hay4dHble IPUHIUIBI

1T
1o

1.8. XuMus 3J1€eMEHTOB.
[IpocTeie BemecTBa

OcHoBHOE conep:kaHue

Teopernueckoe o0yueHue
IIpocTeie BemiecTBa.
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Mertamnbl. [lonoxkeHne MeTayioB B MEPUOAMYECKON CHCTEME W OCOOCHHOCTH CTPOCHHS HX
atomoB. [IpocThie BellecTBa — METAUIBl: CTPOCHHME KPUCTAUIOB U METaIMYecKas
XuMHueckast cBs3b. OOmiye (Qu3nyecKue CBOICTBA METAUIOB U HMX BOCCTAHOBUTEJIbHBIC
CBOMCTBA: B3aUMOJICCTBHE C HEMeTaulaMH (KUCJIOPOJIOM, TrajOreHaMu, CEepoH, a30TOM,
BOJIOPOJIOM), BOJOW, KHUCIOTaMH, pPacTBOpaMU COJEH, OpPraHUYECKUMHU BeElIEeCTBAMU
(ciupTamu, rajoreHalkaHaMu, (EHOJIOM, KUCIOTaMH), menodamu. OKCHABI U THIPOKCHJIBI
METaJIJIOB. 3aBUCHUMOCTh CBOMCTB STHUX COEJIMHEHUN OT CTENEeHEeW OKHCICHHUS METaJuIoB.
3HaueHUE METAUIOB B IPUPOJIE U KU3HU OPraHU3MOB.

Koppo3uss metamnoB. [lonstue koppo3uu. Xumuueckas KOPpO3us. DIEKTPOXUMUYECKAs
Koppo3usi. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

OO6mue crnocoObl MOTy4YeHHs] METaUIOB. Mertauibl B mpupoje. Metauiyprusi U ee BUAbL:
MUPO-, THAPO- U BJICKTPOMETAILTYPrusi. DJEKTPOJIU3 PACILUIABOB U PACTBOPOB COCAMHEHUU
METAJIJIOB U €ro MPaKTHYECKOE 3HAUCHHUE.

Hemeramner. Tlonoxxenue HemeramuioB B [lepuoamueckoit cucreMe, 0COOCHHOCTH

CTPOEHHS UX aTOMOB. DIIEKTPOOTPULIATENBHOCTh. biiaropoinpie ra3pl. DJI€KTPOHHOE CTPOCHUE
aTOMOB OJIarOPOJIHBIX Ta30B U OCOOCHHOCTH

X XUMUYECKUX M (PU3NYecKUX cBOWCTB. HemeTannsl — mpocThie BemecTBa. Mx aromHoe u
MOJICKYJIIDHOE  CTpoeHHWe UuX. AJmoTponus. XWUMHUYECKHE CBOWCTBA HEMETAJLIOB.
OkucnuTeNnbHbIE  CBOMCTBA:  B3aMMOJECHCTBHE €  METaulaMH, BOJOPOJIOM, MEHee
SJICKTPOOTPULATCIIBHBIMU HEMETAIJIaM, HCKOTOPBIMHA

CJIOHBIMH BelllecTBaMU. BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAIIJIOB B PEAKIUIX C PTOPOM,
KHCJIIOPOAOM, CIOKHBIMU BEIICCTBAMH — OKUCIUTCIIAMUA (a3OTHOfI u CCpHOﬁ KHUCJIOTaMi U

Ip.).

JlabopaTopHbie padoThl
1.B3aumooeiicmeue memannios u Hememanios (CopeHue MasHus, Uo0 U AIOMUHULL)
2 Ilonmy4yeHue Kuciopoia

IIpopuibHbie 1 NIPOPEeCCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAEPKAHUS.

Koppo3zus MeTannoB: xumMudeckas ¥ 3J€KTPOXUMHUUECKasd. 3a8UCUMOCb CKOPOCMU KOPPO3UU
om ycnoeuil okpyarcaioujeli cpedsi. Kiaccupukanys KOppo3un METAIJIOB MO Pa3IN4YHbIM
npu3HakaM. CrocoObl 3aIUThI METAJUIOB OT KOppo3uu. [Ipon3BOACTBO YyryHa U CTalu.
[Toryyenue HemeTaioB (HPAKIIMOHHOW TEPETOHKON KHUAKOTO BO3AyXa W AJIEKTPOIHU30M
pacTBOPOB MJIM PACIIABOB 3JEKTPOJaUTOB. CHIIMKAaTHAas NPOMBIIIIEHHOCTh. IIpon3BoacTBo

3T
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CEpPHOM KHUCIIOTHI.
1.9. Xumus B xu3nu oduectsa | Cemunap. Xumus 6 npogpeccuu « Cospementvie Mamepuanvl 8 S1eKmpomexHuKe 21
Ilpeononacaem meopueckuii nooxoo. Ilocmanoska npobremvl U  KIOYEBOU MeMb.
Hnousuoyanvras noocomoska 00K1a008.
1.10. O6o0mmenue u kouTpoab | KonTpoabHasi padora: O0masi 1 HeopraHudeckasi XUMUs 1
PO IEHHOT O
Pa3nen 2. Oprannyeckasi XuMusi 32
2.1. OCHOBHEBIE IOHATHUS OcHoBHoOE coepxaHue 4 OK 01
OPraHU4YeCKOM XUMHUU U TeopeTnueckoe 00yueHme 2 OK 02
TEOPUS CTPOCHUS IIpenmer opranuyveckoit xumuu. I[IpuponHbie, HCKYCCTBEHHbIE U CHHTETHYECKHE OK 04
OPraHMYEeCKUX COCAMHCHUH oprannyeckue BerniecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHUIECKUMH. OK 07
BanentHocTh. XUMHYECKOE CTPOEHHE KaK IMOPAJOK COCJUHEHHS aTOMOB B MOJIEKYJIbI 110
BaJICHTHOCTH.
Teopusi crpoeHusi opranuveckux coeaunenuii A.M. bytiepoBa. OCHOBHbBIE TTOJIOKEHUS
TEOpUU XMMHUYECKOTO CTpoeHHs. M3omepuss u mzomepbl. XuMudeckue GOpMyIbl U MOJIEIU
MOJIEKYJ B OPTaHUYECKON XUMUMU.
I'omouiorn u romosiorus. Hauana nomenknatypst IUPAC.
Kuaccupukanuss peakumid B opraHuyeckoi xumuM. Peaknum npucoeavHeHUs
(TuapupoBaHMs, TAJOTEHUPOBAHHS, THUAPOTAIOTCHUPOBAHMS, THUApaTaluu). Peakmuun
OTIIEIUICHUS  (ACTUAPUPOBAHUSA, ACTUAPOTATOTEHUPOBAHUSA, JAeTHapaTanuu). Peakuuu
3ameneHus. Peakiiuu n3omepusaiuu.
JlabopaTopHble U NpaKkTHYeCKHe PadoThI 2
1.Onpenenenue BalI€HTHOCTH SJIEMEHTOB
2. CocTaByieHHEe XUMHUYECKUX (DOPMYIT U MOJIeTIeH MOJIEKYJT
IpoduabHbie U NPOPECCHOHATBHO 3HAYUMBbIE JIEMEHThI COACPKAHUS
[Tonstue o cybctpate u peareHTe. Peakinu OKHUCIEHHS U BOCCTAHOBJIEHHUS OPraHMYECKHUX
BemecTB. CpaBHeHHE KIacCU(UKAIMKU COSNWHEHWH U KiIaccHu(UKAMKM peaknuid B
HEOPraHWYECKON U OPTaHUYECKON XMUMHH.
2.2. YrneBoaopoasl U UX OcHoBHoOe coepxxaHue 8
HPUPOAHBIC HCTOTHUKH Teopernueckoe ob6yuenue 7

[IpenenbHbIE YTIEBOIOPOIBI:
AJKkaHbl. AJIKaHbl: TOMOJIOTUYECKUH PsiJi, U30MEPHS U HOMEHKJIATypa aJKaHOB. XMMHYECKUE
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CBOICTBa anKkaHOB (MeTaHa, 3TaHAa): TOPEHHUE, 3aMelICHHEe, Pa3JIoKEeHHE, ACTUAPUPOBAHUE.
[TpyuMeHeHnE anKaHOB Ha OCHOBE CBOMCTB.
OTUJICHOBBIE U IUEHOBBIE YTIIE€BOJAOPO/IbI:
AJIKeHbl. OTWJIEH, €ro TMOJy4YeHHe (JerUIpUpOBaHUEM JTaHa, JAeNoJIuMepu3aluen
nojaudTHIEeHa). ['oMosiornueckuil psan, HM30MepHUs, HOMEHKJIATypa aJKEHOB. XHMHUYECKUE
CBOIICTBa 3TWJIEHA: TOpEHHUE, KaueCTBEHHbIE peakuuu (oOeclBeurBaHHE OPOMHON BOIBI U
pacTBOpa IepMaHTraHaTa Kaius), THapartauus, nojuMepusanus. llpumenenue sTuieHa Ha
OCHOBE CBOMWCTB.
Juenbl n kayyyku. [loHATHE O IMEHax Kak yrieBOAOpOAAaX C JIBYMs JBOMHBIMHU CBS3SIMHU.
ComnpshkeHHbIE TUEHBI. XUMUYECKHE CBOIcTBa OyTaameHa-1,3 u m3ompeHa: oOeciBeunBaHHUE
OpoMHOW BOABI M TOJMMEpHU3alus B Kaydyku. HaTypanbHbIi U CHHTETUYECKHE Kay4dyKH.
Pe3una.
ALIETUJICHOBBIE YIJIEBOIOPO/IBI:
AunxkuHbl. AnietuieH. XUMHUYECKHE CBOMCTBA alleTHIICHA: TOpEeHue, 00eCIBeUnBaHHEe OPOMHOMN
BOJIbl, MPUCOEAMHEHUE XJIOPOBOJOpOAA M ruaparauus. [IpumeHenue anerusieHa Ha OCHOBE
CBOMCTB. MexXKiaccoBasi H30MEPHUs € aJIKaJIUEHAMU.
ApoMaTu4ecKue yriieBoA0pOIbl
Apenbl. benzon. Xwumuueckue cBoHcTBa O€H30i1a: TOpPEHHME, peakUUu 3aMelleHUus
(ramoreHupoBaHue, HUTpoBaHue). [IpumeneHne 6eH301a Ha OCHOBE CBOUCTB.
IIpupoaHbie HCTOYHUKH YI1€BOAOPOAOB. [IpupoaHbIii ra3: cocTasB, IPUMEHEHUE B Ka4eCTBE
TOILINBA.
Hedts. CoctaB u nepepadbotka Hed1u. [leperonka Hedgru. HeprenpomykTo.
VYrois.
JlabopaTopHbie M paKkTHYeCKHE PA0OTHI 1

1.0O3HakoMsIeHHE CO CBOMCTBAMHU TBEP/BIX MapadruHOB

2. OOHapyxeHUe HenpeAebHBIX COSTMHEHNH B KEPOCHHE, CKHITHAIape

3. IlonydeHue aneTuiieHa U U3y4yeHHEe ero CBOMCTB

4. Cocrasienue Tabaunsl: "CpaBHEeHHE TEPMUUECKOTO U KaTaIUTUYECKOT0 KpeKHHra"
5.ITo60uHBIE TPOIYKTHI CrOPAHHUs TOIUIMBA U CIIOCOOBI YMEHbIIEHHUSI TOKCHYHOCTH BBIXJIONA
JleMoOHCTpaLun

Komnexkuust obpazuoB Heptn u HedrenpoayktoB. Komnmekius «KameHHblli yroms u
IPOAYKIHS KOKCOXMMHYECKOTO IIPOU3BOJACTBA.

O3HaKOMJICHUE C KOJUICKITMEH 00pa3oB HeTH U MPOAYKTOB ee nepepadoTku. O3HAaKOMIICHUE
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C KOJIJICKIIMEH KayuyyKOB M 00pa3liaMy U3JIeIHUi U3 PE3UHBI.

IpoduabHbie 1 NPOPEeCCHOHATBHO 3HAYUMbIE 3JIeMEHThI COAePKAHMS

[IpaBuno B. B. MapkoBuukoBa. Kmaccudukanus u HazHadyeHUe KayaykoB. Knaccudukanus u
Ha3HaueHue pe3uH. Bynkanuszanus kaydyka. [lonydeHue aneruseHa NUPOIM30M METaHa U
KapOUIHBIM criocoboM. Peakius monvMepus3anuy BUHUIXJIOpUAA. [[OJTMBUHMIXIOPUI U €ro
npuMeHeHue. Tpumepusanus aleruiaeHa B 0€H3011.

[TonsTue 06 skcTpakuuu. Boccranosnenre HUTPoOEH301a B AaHWIMH. | OMOIOTHYECKUH psif
apenoB. Tonyon. HurpoBanue Tonyona. Tpotusn. OCHOBHBIEC HaIllpaBIEHUS TPOMBIIIIICHHOM
nepepaboTku mpupoaHoro rasa. [lomytHsii HedTAHOIM ra3, ero nepepadotka. [Iporeccsr
IPOMBIIIICHHOH 1epepaboTku HeTH: KpeKUHT, pudopMuHr. OKTaHOBOE YHCIO OCH3UHOB U
LETaHOBOE YUCIIO au3enbHOoro rormauea. Macna. lllenounoe uucno. [pucagku.
Kokcoxumnueckoe npou3BOACTBO U €ro MPOIYKIHS

2.3. Kucnopocoaepxarniue
OpraHMYECKUE COCTUHCHUS

OcHoBHOE CoAcpiKaHue

10

Teopernueckoe o0y4yenune

I'mapoKkcUIIbHBIE COETNHEHUS:

Cnuprsbl. Ilomyyenue »oSTaHona OpoXKEHHMEM TIJIIOKO3bI M THUJpaTalued  ATHIICHA.
I'mapokcunpHas rpynna kKak (yHKIHOHaimbHas. [loHsATHE O MpeneNbHBIX OJHOATOMHBIX
cnuprax. XHUMHUYECKHE CBOMCTBA JTaHOJA: B3aUMOJICHCTBUE C HATpHEM, OOpa3oBaHME
IOPOCTBIX M CIOXHBIX 3(UPOB, OKHUCIEHHE B anpierui. llpuMeHeHne sTaHOJIa Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEACTBUS U MPEAYIPEKACHUE.

['muuepuH Kak MpeACTaBUTENb MHOIOATOMHBIX cHUPTOB. KauecTBeHHass peakuus Ha
MHOroaToMHbIe cnupThl. [I[puMeHeHue riunepuHa.

®enos. Pusmueckue W XMMUYECKHE CBOIiCTBa (QeHosa.B3anMHOe BIUSHHE aTOMOB B
MoJeKkyae (eHoda: B3aUMOJEHCTBME C THUIPOKCHUAOM HATpusi M a30THOW KHUCIOTOM.
[TpumeHeHnue GpeHona Ha OCHOBE CBOMCTB.

Anbaeruibl ¥ KeTOHBI:

Aabperuabl. Ilonstue 00 anpaerngax. AJbIeruiHas Trpynna Kak (yHKIMOHAJIbHAs.
dopManbJIerul U ero CBOMCTBa: OKUCIEHNE B COOTBETCTBYIOLIYIO KHCIIOTY,BOCCTAHOBIJIEHUE B
COOTBETCTBYIOIUK criupT. [losnydyeHne anpaernioB OKUCIEHUEM COOTBETCTBYIOIUX CIUPTOB.
[Tpumenenue popmaibaeruaa Ha OCHOBE €r0 CBOMCTB.

KapOonoBble kucia0Thl. [loHATHEe 0 KapOOHOBBIX KHcioTax. KapOokcmibHas rpymnma Kak
(GyHKUIMOHAIbHAA. ["'OMOIIOTNYEeCKUI PAJ MPEAETIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TomyyeHne KapOOHOBBIX KHCJIOT OKHUCICHUEM aJIbJIETU0B. XMMHUYECKHE CBOWCTBA YKCYCHOU
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KHUCTIOTBI: O0OIMe CBOMCTBA C MHHEpPAIbHBIMU KHCIOTAMH U peakuus 3TepudUKaluu.
IIprMeHeHne YyKCYCHOM KUCIIOTHI HA OCHOBE CBOMCTB. BrIcIIne )KUpHBIE KUCIOTHI HA IIPUMEpE
MaJIbMUTUHOBOM U CTE€APUHOBOM.
Chnoxnble 3pupbl ¥ :kupbl. [lomyueHue CIOXHBIX 3(QUPOB peakimen STepuuKaIim.
Crnoxuble »¢upbl B Hpupojae, UX 3HaueHue. [IpumeHeHHe CIIOXKHBIX 3(UPOB HA OCHOBE
CBONCTB.
Kupsl kak cnoxubsie 3¢upsl. Knaccudukamms >xupoB. XHUMHUYECKHE CBOWMCTBA IKHPOB:
TUAPOJIN3 U TUJIPUPOBAHUE KUIKUX KUPOB. [IpriMeHeHne )XxupoB Ha OCHOBE CBOMCTB. MbLia.
YriaeBoabl. VYrieBoibl, UX KiaccupuKauuga: MOHOcaxapuabl (IVII0OK03a, (pykTo3a),
JIucaxapuibl (caxapo3a) U mojucaxapuibl (Kpaxmai U IeJUTI0II03a).
['mroko3a — BeIecTBo ¢ JBOMCTBEHHON (DYHKIIMEH — allbJeruI0CIUpPT. XUMUYECKUE CBOKWCTBA
[JIIOKO3bl: OKHUCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHME B COpPOUT, CHUPTOBOE
Oposxenue. [IpruMeHeHue riaroKo3bl HA OCHOBE CBOMCTB.
3HaueHue YIJIeBOJAOB B JKMBOW NpHUpOJE M KU3HU uenoBeka. [loHsTHE o0 peakuusx
MOJIMKOHICHCAIIMMU U TUAPOJIN3a HAa IPUMEPE B3aUMOIIPEBPAICHUI: TJIFOK03a - TOJIMCaXapu/.
JlabopaTopHble U NpaKkTHYeCKHe PadoThI 3
1.M3yuenue ceoticms smuno6o2o cnupma Kaxk pacmeopumeis
2. Kauecmeennvie peaxyuu Ha o0OHOAMOMHbIE CRUPMbI HA Npumepe 2MAHoId (C MeOHOU
NPOBONOKO)
3. Kauecmeenuvie peaxkyuu Ha MHO20AMOMHbIE CAUPMbI HA NpuMepe SMULEH2AUKONL U
enuyepuna
4. Peaknust «cepeOpsiHOTO 3epKaiay, BoccTaHoBIeHUe Tuapokcuaa meau (1I)
5. 3y4yeHne XMMHUYECKHUX CBOWCTB YKCYCHOM KHCIIOTBI
6. CpaBHEHUE CBOMCTB MbLJIa 1 CHHTETHYECKUX MOIOIINX CPEJICTB
7. OOHapykeHHe KpaxMaia B IPOAYKTaX MUTAHUS
IIpopuiabHbie 1 NIPOPeCcCHOHATBHO 3HAYMMBbIE 3JIEMEHTbI COAEePKAHUA 3T
MeTunoBblil CIUPT U €r0 MCMOJIb30BAaHUE B KAYECTBE XMMHUYECKOrO ChIpbsi. TOkKcHMYHOCTB | 11

METaHOJa W TpaBWia TEXHWKH OE30MAaCHOCTH TPH paboTe C HUM. DTHICHTIUKOIb H €ro
npuMeHeHrne. TOKCUYHOCTh STUIICHTIIMKOIIS U MpaBUIa TEXHUKU 0€30MacHOCTH MpHU padoTe C
HuM. [Tonmydyenne GpeHona u3 mpoayKTOB KOKCOXUMHUYECKOTO TPOM3BOJICTBA U U3 OCH30IA.

[MonmukonneHcamust  popmanbaeruna ¢ ¢eHoioM B (GeHOTOPOPMAIBACTUIHYIO CMOINY.
Aueranpaerun. [loHATHE 0 KETOHAX Ha pUMepe areToHa. [I[puMeHeHne aleToHa B TEXHUKE U
MPOMBINICHHOCTH. MHoroo0pasue KapOOHOBBIX KHCIOT (IaBEeJIeBOM KHCIOTHI Kak
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JIBYXOCHOBHOMW, aKpPWJIOBOM KHCJIOTHI KakK HENpeAeIbHOW, OEH30MHOM KHCIOTHl Kak
apomatudeckoit). IlmeHkooOpasyrompe wmacia. 3amMeHa KHPOB B TEXHHUKE HEMHIIECBBHIM
celppeM. CHHTETUYECKHME MOIOIIUE CpeacTBa. MOJOYHOKHUCIOE OpOXKEHHE TIIIIOKO3BL.
Kucnomonounsie npoayktsl. CusiocoBanue kopmoB. HurpoBanue nemntosno3sl. [Tupokcunun
1.13y4yenuie CBONCTB 3TUIIOBOTO CIUPTA KaK PACTBOPUTEIIS
2. KauecTBeHHBIE peaklMM Ha OJHOATOMHBIE CIMPTHI Ha IpUMEpPE 3TaHONAa (C MEIHOU
ITPOBOJIOKOHN)
3. KadecTBeHHblE peaklMM HAa MHOTOATOMHBIE CIHMPTHl Ha MPUMEPE STUIICHIJIUKONIS U
TIIMIEepUHa

2.4. Azorcoaeprxkaniue OcHoBHoOE coiepxaHue 4

OpPraHUYECKUEe COCTUHEHHUS. Teopernueckoe odyueHue 2

Tormmepst Amunbl. [Torstue 06 amuHax. AnnpaTnyeckue aMUHbI, UX KiacCH(HUKAINA U HOMEHKJIATYpA.
AHUWINH, KaK opranuyeckoe ocHoBaHue. [lonydyenue annnnnaa u3 Hurpodensoina. [Ipumenenune
AQHWJIMHA HA OCHOBE CBOWCTB.
AMHHOKHCJIOTBI. AMHHOKHUCTIOTHI Kak am(poTepHble MUYHKIIMOHATIbHBIE OpraHHYECKUe
coequHEHUs. XHUMHUYECKHE CBONCTBA aMHUHOKHMCIOT: B3aUMOJEHCTBHE CO IIEJI0YaMHU,
KHCIIOTaMH H JApPyr ¢ JpyroM (peakuus TNOJMKOHAeHcanuu). llemtunnas cBsi3p U
nosunenTuabl. [[pumMeHeHre aMUHOKUCIIOT Ha OCHOBE CBOMCTB.
Bbeaku. IlepBuyHas, BTOpHYHAs, TpPETHYHAs CTPYKTYypbl OenkoB. XHMMHUYECKHE CBONCTBA
OeNKoB: TOpeHHe, JAeHaTypalus, THApPOJu3, LBETHbIE peakuuu. buonormueckue (yHKIUU
OEIIKOB.
IMosmmepsl. benku u mnonucaxapuipl Kak Ouononumepsl. Ilmactmaccel. Ilomydenue
MOJIMMEPOB PEAKIIMEN MOTUMEPU3ALINU U MTOJTUKOHICHCAIINH.
I'eHeTHYecKas CBSI3b MEKAY KJIACCAMM OPraHUYeCKUX COeUHEHU
JlabopaTopHbIe U NpaKkTHYecKHe padoThl 2
1. AnununoBsle kpacutenu. [ToHsTHE 0 CHHTETHYECKHX BOJIOKHAX.
2.VccnenoBanmne HaTypadbHBIX M CHHTETUYECKHUX BOJIOKOH IO KOJIJICKITUU
IpoduabHbie U NPOPEeCCHOHATBHO 3HAYUMbIE 3JIeMEHThI COACPKAHUS
AMUHOKanpoHoBasi KucioTa. KampoH Kkak TmpeacTaBUTeNb IOJIMAMUIHBIX  BOJIOKOH.
Hcnonb3oBanue  rujaposnza  OenkoB B NpoMblnuieHHOCTH.  [lonmuBuHMIxmnopun, | I m
nosmrerpadropaTiiieH  (tednon). denomodopmanpaeruanbie miactMaccel.  lemmymnoun. | 2 n

HpOMBIIJ_IHeHHOC MMPONU3BOACTBO XUMHNYCCKUX BOJIOKOH.
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2.5.buonoruyecku aKTUBHbBIE OcHoBHoOe€ coepxaHue 2
COCANHCHUA Teopernyeckoe o0yueHue 2
Butamunbl, (hepMeHTBI, TOPMOHBI, JiekapcTBa. OO01ee NOHITHE
2.6. O6006menue npoitnenHoro | CemuHap. AnTeyka CKOPOi TOMOIIH 2
TBopueckuil Moaxoa, UHAUBUIYaIbHbIE 33JaHUS IO MPOCTHIM MEIULMHCKUM TpernaparaMm 1
UX JEHUCTBUIO HA OPTaHU3M.
Huddepenunpoannblii 3auetr | JnddepeHnupoBaHHBII 3a4eT 2
Bcero 68
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4. TEMATUYECKOE IINTAHUPOBAHMUE ITPEJMETA «XUMMHUSD»

q ‘ Paznen ‘ Ne | Tema ypoka ‘ Teopus ‘ JIII3 ‘ /3
Paznen 1. OBLIASA u HEOPTAHUYECKAS XUMUS (48 u)

2 | Tema 1.1. OcHOBHBIE 1 | OcHOBHbIE NOHATUSA XUMUU. AJIIOTpOMHUs (0JIOBO, yriiepo). BaneHTHOCTD. 1 C.7-11
Egif;m 1 SaKOHH 2 | [Lp.: Pemenwne 3amaq (BaJeTHOCTh, MOJIb, MOJISIPHAST Macca) 1 |C.11-15

2 | Tema 1.2. Ctpoenue 3 | [lepunomuueckas cucrema J[.1. MenneneeBa u cTpoeHUE aToma 1 C.19-23
atoma u IICXO 4 | ILp.: [Tonoxenue snementa B [ICXD u cTpoeHue 3MeKTPOHHOM 0007I0YKH 1 |C.24-30
A N.Menneneena aToMma

3 | Tema 1.3. Ctpoenue 5 | MonHas u koBaJieHTHAsi XUMUYECKasl CBSI3b 1 C.31-39
BCIICCTBA 6 | Metasudeckast 1 BOAOPOIHAS XUMUYECKas CBS3b. ATpEraTHBIE COCTOSIHHE 1 C.39-48

BCIIIECTBA
7 | ILp.: OnpeneneHyue TUIIOB XUMUYECKUX CBA3EH U KPUCTAITIMYECKUX PEIIETOK 1 |C.43-48
3 | Tema 1.4. lucnepcHble 8 | UucThle BemecTBa U CMECH 1 C.49-53
CHCTEMBIL 9 | Ilpog..:3nauenue oucnepcuvix cucmem (cniasol, KyHuaiv)e npopeccuu 1 C.52-56,K0HCTIEKT
NEKMPOMOHMeEPA
10 | Ilpogh. :I1.p.Pewenue 3a0au ¢ ucnoib308anHuem NOHAMUL MACCO8As U 1 | https://physcolloid.ru
00vbeMHas 001U KOMNOHEHMO8 CMeCl.

4 | Tema 1.5. PacTBOpBI. 11 | PactBopsl. PactBOopenue. Kpucrammoruaparst 1 C.57-62
ONEeKTPOIUTHYECKAS 12 | Teopwust ACKTPOTUTHIECKOMN TUCCOIMAITAN 1 C.62-67
AnCCOLHALIs 13 | ¥ecTKocTb BOAbI 1 CNOCOBLI ee ycTpaHeHUs. 1 C.67-71

14 | JL.p.: [lonyueHue KecTKOi BOABI M CIIOCOOBI €€ CMATYEHUS 1

9 | Tema 1.6. BemectBa u 15 | Ilpog.: Kucnomuoi. Ucnonv3osanue cepHoll KUCIOMbL 8 AKKYMYAAMOPAX 1 C.72-77
WX CBOVICTBA B CBETE 16 | Ilpog.: JLp.: ceoticmea kuciom. I[Ipasuna pazbasienusi cepHou KUCIOMbL. 1 | Omsrt 7-11, c. 240-
Teopun 241
DMEKTPOITHIECKOH 17 | IIpog.: Ocnosanus. Hcnonvsosanue eOKux wenodeni 6 akKymyasmopax 1 C.78-81
AIHCCOTHATIHH. 18 | Ilpogh.: JLp.: ceoticmea wenoueu. Th npu pabome co wenouvamu 1 | On. 12-14, 241

19 | Conu. Tabnuia pacTBOPUMOCTH 1 C.82-84
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Y | Paznmen No | Tema ypoka Teopus | JIII3 | 11/3
20 | JL.p.: B3auMoIeliCTBHE COJICH ¢ MeTaTIaMU 1 | Omn.15,c.242
21 | IMonsarue pH 1 KOHCIICKT
22 | JLp.: F'maponu3 coseid. cribiTaHue pacTBOPOB COJIeH MHIUKATOPAMU. 1 | On.17,c.242
23 | Okcupsl 1 C.92-97
5 | Tema 1.7. Xumuueckue | 24 | Knaccugpukanus XMMHUUECKUX PEaKIUN 1 C.98-103
peaKii 25 | Ilpogh.: Dnexmponus pacniasos u pacmeopos 21eKmpoiumos 1 C.104-107
26 | Ilpog.: I1.p Memoo anekmponroeo bananca 6 cocmasnenuu OBP 1 | KoHCHEeKT
27 | CKOpOCTh XMMHUYECKUX PeaKIHii 1 C.107-110
28 | JL.p.: u3y4eHHE 3aBUCIMOCTH CKOPOCTH X.peaKIMH OT HAJIMYUS KaTaau3aTopa 1 |C.111-115
WM MTHTUOUTOpA HA TIPUMEpE MEePEKHCH BOJIOPOJIa
5 | Tema 1.8. Xumus 29 | Ilpogh.: Memannwvl kak npocmole geujecmaa. 1 C.116-120
aseMeHTOB. [IpocThie 30 | Ilpogh.: Yepnvie u ysemmuvie memaivl, NPUMEHAIOUWUECS 8 DNEKMPONEXHUKE 1 KOHCIIEKT
BEILECTBA 31 | Ilpogh.: Kopposusi memannos. Cnocodul 3auumol om KOppo3uu 1 C.121-124
32 | Ilpog.: JLp.: 3asucumocms ckopocmu Koppo3uu 0m YCl08Utl OKpyscarouel 1 | Koncnekr
cpeovwl.
33 | HemeTauibl Kak MPOCTHIC BEMIECTBA 1 C.127-130
2 | Tema 1.9. Xumus B 34 | Ilpogh.: Cemunap. Cospemennvie mamepuanst 8 21eKmMpOmMexHuKe 1
JKM3HHU 00IeCTBa 35 1
1 | Tema 1.10. O600menune | 36 | KonrponbsHas pabora3a 1 n/r 1
U KOHTPOIIb
IIPONJIEHHOT O
36 | Uroro 24 12
W3 HUX npodriibHOE CoAepikaHue HMEIOT 9 5
2 moayrogue
Pa3nen 2. OPTAHUYECKASA XUMUS
4 | Tema 2.1. OcHOBHBIE 37 | Ilpenmet opranuyeckoi XUMuU. TeopHst CTPOSHHUS OPraHUIECKUX 1 C.141-146
MIOHATHS OPTaHUYECKON COECTMHEHUN
XUMHUH U TEOPUS 38 | IL.p.: Onpenenenue BaJICHTHOCTH 3JIEMEHTOB 1
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Y | Paznmen No | Tema ypoka Teopus | JIII3 | 11/3
crpoenus oprannueckux | 39 | ILp.: CocraBnenue Xxumuyeckux GopMyst U MOZENEH MOJIeKYIT 1 | C.147-153
COeIMHECHHIT 40 | Kimaccuduxarus peakiuidi B OpraHMuecKoil XUMUU 1 C.153-156

8 | Tema 2.2. 41 | Ankansl 1 C.157-163
VYrieBo1opobl u Ux 42 | AnkeHsl 1 C.164-168
OPUPOJIHBIC UCTOYHUKH | 43 | JL.p.: OOHapyXeHHE HENPESIbHBIX COSTMHCHU B KEPOCHUHE, CKUTTHIApE, 1

pacTUTEIILHOM Maciie
44 | IIpogh.: Ankaouenvl. Ilorumepusayuu ankenog u aikaouenos. Kayuyxu. 1 169-173
Pesunui
45 | AnKkuHbI. ALICTHIICH. 1 173-177
46 | Apensbl. benzon 1 178-181
47 | Ilpog.: Hegpmo. Pexmughuxayus. Kpexune 1 C.252
48 | Ilpog.: IIpodyxkmul nepepabomku Hegpmu 1 Koncnekr

10 | Tema 2.3. 49 | IIpog.: Cnupmul. Toxcuunocms MemaHona u npasula mexHuKu 1 191-196

Kucnopoaconepxarmme bezonacrocmu npu pabome ¢ HUM.
OpraHM4ecKue 50 | Ilpog.: JLp.: uzyuenue ceolicms smuni08020 CRUpmMa Kaxk pacmeopumers 1
COCIMHEHUS 51 | Ilpogh.: Mnozoamommusie cnupmoi. Imunen2aukonsb. Anmugpusvl 1 194-196
52 | ®enom. 1 196-198
53 | Ilpog.:Anvoezuovt u kemonwi. [lonuxkonoencayus, genorogopmanboecuonas 1 199-202
cMona
54 | KapOoHOBBIC KUCIIOTHI. 1 203-206
55 | JL.p.: I3y4eHne XUMHUYECKHUX CBOMCTB YKCYCHON KHCIIOTHI 1 |[c97
56 | CroxxHble 3Gupsl, kupbl. Peakuus srepuduxanuu. I'naponaus xxupos. Melia 1 206-211
57 | JL.p.: CpaBHEHHE CBOMCTB MbUIA U CHHTETHYECKNX MOIOIIUX CPEJICTB 1 | Omn.16,c.242
58 | Yrnesonsl. Knaccudukanus. buonornueckas posb 1 212-217

4 | Tema 2.12. AMUHBI, 59 | AMuHEI 1 218-221
AMHHOKUCIIOTHI, OENKU 60 | Ilpogh.:I1.p.: Anununoswvie Kpacumenu. 1 | Koncm.

61 | Ilpogh.:Amunokucnomet. Peaxyuu konoencayuu. [lonamue o cunmemuyeckux 1 221-225
B0IOKHAX.
62 | Ilpogh.:JL.p.: Hccredosanue HamypanrbHuIX U CUHMEMUYECKUX 6010KOH NO 1 | Koncm.

KoJiiekyuu
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Y | Paznmen No | Tema ypoka Teopus | JIII3 | 11/3
2 | Tema 2.13. 63 | buosornuecku akTUBHBIE cOeTMHECHUS: DEPMEHTHI, TOPMOHBI, BATAMHHBI, 1 Koncr.
buonornuecku 64 | nexapcTBa 1
AKTUBHBIC COCIMHCHUS
2 | Tema 2.14. O600menue | 65 | Ilpog.: Cemunap. Anmeuxa ckopoii nomowu 1 Konc.
PO ICHHOTO 66 1
2 | IuddepenmupoBannsiii | 67 | JuddepenunpoBannblii 3aueT 1
3a4eT 68 | duddepennupoBannplii 3aueT 1
24 8
32 | Ilo BTOpOMY paznery W3 HuX podmITbHOE CONCPKAHIE HMEIOT 9 3
68 Hroro no nBym paznenam 48 20
W3 Hux npoduiibHOE cofiepKaHue UMEIOT 18 8
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5. YCJIOBUA PEAINBAIINA YYEBHOI'O ITPEJMETA

5.1. Tpe6oBaHUs K MUHMMAJIbLHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecneueHuIo
Peanu3anus yueOHOTO nipeameTa TpedyeT Hanmuuus yaeOHOro kabuHera XuMuu; 1adboparopuun
XUMUH.

O06opynoBaHue yueOHOro KabuHeTa:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY 00YUAIOIINXCS;

- pabouee MeCTO TpenoiaBaTes;

- BBITSDKHOU 1IKad;

- KOMIUIEKT 33/IaHUH JUIsl TECTUPOBAHUS M KOHTPOJIBHBIX PadoT.

TexHuueckue cpeacTBa 00ydeHHUS:

- KOMIIBIOTEP C JIMIIEH3MOHHBIM MMPOTPAMMHBIM 00€CTICUCHUEM;
- MYJIbTUMEUATIPOEKTOP;

- UHTEPAKTUBHAS JJOCKa.

O6opynoBanue J1a00paTopHu:

- HabOp XUMHUYECKOM MOCYbl U IPUHAJICKHOCTEN AJis1 1a00paTOPHBIX U MPAKTUYECKUX PaboT —
0 KOJIMYECTBY OOYUaIOIIHXCS;

- HabOpBI PEAKTUBOB OPraHUYECKUX U HEOPTAHUYECKUX BEIECTB;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMH «XUMUS;

- TEpMOCTAaT;

- CYIIMJIBHBINA TIKad.

5.2. UndopmannonHoe obecnevyeHue 00ydeHust

OcCHOBHbIE HCTOYHHMKH /151 00y4aI0OLHUXCSH

1. I'abpuensn O.C. Xumus: yueOHUK Ul CTYACHTOB 00pa30BaTENIbHBIX YUPEKACHUN CPETHEro
npodeccuoHaabHOro oopazoBanms. -6-e nzn./ O.C I'abpuensn, U.I'. OctpoymoB. - M.:
Axamemus, 2016. -336¢.

2. I'abpuensn O.C. Xumus 115 npodeccHii U cnerualbHOCTeH TEXHUYECKOT0 MPOPHIIS:
yuebHuk /O.C.I'abpuenss, 1.I'OctpoymoB. — 8-e u3f., crep. — M.: M3garenbeckuit EHTp
«Axagemusy, 2014. — 256 c.

3. I'abpuensH O.C. Xumus. 10ki1.: yueOHUK 0a30BOro ypoBHs Ui 00111€00pa30BaTeIbHbIX
yupexeHuit. - M.: JIpoga, 2005. - 192c.

4. I'abpuensn O.C. Xumus. 11ki.: yueOHUK 6a30BOro ypoBHs [uid 0011e00pa3oBaTeIbHbIX
yupexjenuit. - M., 2006.- 224c.

5. COoopHUK 33124 IO OpraHudeckoi xumuun: YuebH. nocobue /Ilox pen. A.E.ArpoHomosa. —
M.: U3n-80 MI'Y, 2000 — 160 c.

OcHOBHbIE HCTOYHMKHU/JISA NpenoJaBaTeJiei:

1. 'abpuensa O.C. HacronpHas kaura yaurens xumun: 10 kmace / O.C I'abpuensa, N.T.
OctpoymoB - M, 2004.

2. T'abpuensu O.C. HacronpHas kaura yuaurens xumuu: 11 kmace: B 2 4. O.C. I'abpuensn, I'.I.
JIeicoBa, A.I'. BBenenckas - M., 2004. — 284c.

3. Xumus B IKOJIE: HAYYHO-METOJUUECKHM KypHal yupexieH MUHICTEpCTBOM 00pa3oBaHus U
Hayku PO.

4. Jlugun P.A. TecrtoBble 3ajaHus 10 00IIeH U HEOPTAHUYECKON XUMHUH C PEILICHUSIMU U
orBeramu / P.A Jlunun, E.B. CaBunkuna, H.C.Pykk, JI.}O.Anmuk6epoBa. — M.: BUHOM.
JlabGopatopus 3nanui, 2014, — 230 c.
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5. Anexcunckuit B.H. 3annmarenbHbie onbITh 10 XumMun: KHura as yuurens. — 2-e u3fl., ucrp.

— M.: IIpocBemienue, 1995. — 96 c.

6. Itpemmnep I'.1. Xumus na gocyre: Jdomamnsis xuM. JIa6.: Ku. s yuamumxcst. — M.

[Ipocsemenue, 1996. — 94 c.

HNurepHer - pecypcebi:
www. pvg. mk. ru (omummuazna «ITokopu BopoObeBBI TOPBI»).

www. hemi. wallst. ru (O6pa3zoBatenbHbIi CAalT I NIKOJIBHUKOB «XHUMUS).
www. alhimikov. net (OOpa30BaTe/IbHBIN CANT AJIS IKOJIBHUKOB).

www. chem. msu. su (3aekTpoHHass OMOINOTEKA 11O XUMHH ).

www. enauki. ru (MHTepHET-U3AaHNUE I yIuTeNnel « ECTeCTBEHHBIC HAYKN ).
www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (xypHan «XuMHS B IITKOJICY).
www. hij. ru (KypHan «XuUMUS U KU3HBY).

www. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT «XUMHKH U XUMUSD).

6. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

YUYEBHOTI'O IIPE/IMETA

KOHTpOJII) 1 OLCHKA PE3YyJIbTaTOB OCBOCHU A y‘~IG6HOFO npeaMeTa OCymeCTBIACTCA
npernoaaBaTCICM B IIPOUECCCC IMPOBCACHUA IMTPAKTUICCKUX 3aHATHH U Ha60paTOpHLIX pa60T,
TCCTUPOBAHM:, a TAKIKC BBITIOJIHCHUS 06y‘IaIOHII/IMI/ICH HWHAUWBHUIYAJIbHBIX 3aI[aHHfI, ITPOCKTOB,

HUCCIIEIOBAHUMN.

IIpeameTHBbIe pe3yabTaThl 00y4eHHUs

®opMbI M METOABI KOHTPOJIS U
OlIEHKH Pe3yJbTATOB 00y4eHH sl

c(OPMHUPOBAHHOCTh ~ MPEACTAaBICHHH O MecTeé XHUMHU B
COBPEMEHHOM HAyYHOU KapTHHE MUpPa; TOHUMaHUE POJIU XUMHUH B
dbopMHupOBaHUKM Kpyrozopa M (DYHKIIMOHAIBHONW TI'PAaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS TPAKTUYECKUX 3a]1a4;

MUChMEHHAs CaMOCTOSATEIbHAs
pabora
TECTUPOBAHUE

BJIAJICHUE OCHOBOIIOJATAIONIMMU XUMUYECKUMU TOHATUSIMH, | TUCbMEHHAs CAaMOCTOSTEIbHAs
TEOpUSMH, 3aKOHAMM U  3aKOHOMEPHOCTSIMH;  YBEpeHHoe | paboTa

MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM; TECTUPOBAHUE

BIIQJICHUE  OCHOBHBIMH  METOJIaMU  HAYYHOTO  TO3HAHWUS, | IPAKTUUYECKas MPOBEPKa

WCIIOJIb3YEMBIMH B XUMUU: HAOJIOICHUE, ONHCAHUE, U3MEPEHHE,
OKCIIEPUMEHT; yMEHHE 00padaThiBaTh, OOBSICHATH PE3YyIbTAaThI
MPOBEJICHHBIX OMNBITOB W JI€JIaTh BBIBOJbI; TOTOBHOCTh U
CITOCOOHOCTh TPHUMEHSATH METOJBl TO3HAHUS TIPU PEIICHUU
MPAKTUYECKUX 3a/1a4;

TECTUPOBAHUE

c(hOpMUPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIC OICHKU WU
MPOBOAMTDH PACUEThI IO XUMUYECKUM (POpMYJIaM U YpaBHEHUSM;

MMCbMEHHAs CAaMOCTOATEIbHAs
pabota, TecTUpOBaHUE

BJIaJICHUC ImpaBujIaMHn TEXHUKU 0e30macHOCTH

HCIIOJBb30BaHUH XUMHYCCKHX BCIICCTB,

pu

MMCbMEHHAs CAaMOCTOATEIbHAs
pabota, TecTUpOBaHUE

c(hOpMUPOBAHHOCTh COOCTBEHHOW IMO3MIIMM TIO OTHOIICHHIO K
XUMHUYECKON HHPOPMAIUH, TOTYyIaeMOl 13 pa3HbIX HCTOYHUKOB.

MpaKkTUYecKasi MpoBepKa
TECTUPOBAHUE
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