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[aHHasa paboyas nporpamma paspaboTaHa no xummm ana 11 knacca MOY Cremacckaa COLL nm.
A.C.I'pMwWKMHA HA OCHOBE CneayoWmnX 4OKYMEHTOB:

1.®enepanbHoro 3akoHa ot 29 aekabpa 2012r. Ne273-¢3 «0O6 obpasoBaHUKM B Poccrinckom
depepaunny;

2.0epepanbHoro 3akoHa ot 26 masi 2021 Ne 144-®3 «O BHeceHMM U3MmeHeHnn B eaepasibHOM 3aKoHe
06 o6pazosaHun B Poccuiickoin ®eaepaymmy»;

3. depepanbHbIM rocyAapcTBeHHbIM 06pa3oBaTe/ibHbIM CTAHAAPTOM OCHOBHOTO 0bLiero obpasoBaHus,
YTBEPXKAEHHbIM NpuKazom MuHucTepcTBa obpasoBaHMa K HayKu Poccuitickon degepauum ot
31.05.2021 Ne287;

4.Mpuka3 MunHUcTepcTBa nNpoceeleHna Poccuiickon Peaepauymm Ne568 ot 18.07.2022 «O BHeceHUu
n3MeHeHU B peepanbHbIii rocyaapcTBEHHbINM CTaHAAPT OCHOBHOMO 06Lero o6pa3oBaHmaA»(
3apernctpuposaH 17.08.2022r. Ne69675);

5. depepanbHOro nepeyHs y4ebHMKoB, AONYLLEHHbIX K UCMO/Ib30BAHUIO NPU peann3aumm MMetoLwmx
rocyapcTBEHHYIO aKKpeaAnTaLumo obpasoBaTebHbIX MPOrpaMm HayaibHOro 06LWero, OCHOBHOTO
obuiero, cpeagHero obuiero obpa3oBaHUA OPraHM3aLUsAMU, OCYLLECTBAIOWMMM 0O6pa3oBaTe/IbHYIO
LEeATEeNbHOCTb, YTBEPKAEHHOIO NpmnKasom MuHnpocsew,eHua Poccun ot 20.05.2020 Ne254;

6.YyebHoro nnaHa MOY Cremacckoi COLL nm. A.C. MpuwwimHa Ha 2023-2024 y4yebHbin roa,
YTBEPXKAEHHOrO NpMKasom anpektopa wrkonbl Ne 135 o1 01.09.2023r.;

7. ObpasoBaTesibHOM Nporpammbl 0CHOBHOro obuero obpasoBaHma MOY Cremacckoit COLL um.
A.C.I'pnwmnHa

8. CO0pHMK NpumMepHbIX pabounx nporpamm oCHOBHOro obuwero obpasoBaHua. - Xumua. 11 knacc:
yuebHUK ansa obweobpasosatesibHbix yupexaeHuit /0.C.Nrabpuensax.- M.: poda,2018.

- Xumma. 11 knacc: paboyas Tetpagp /O.C.FabpuensaH, A.B. Awykosa.- M.: ipoda,2016
- Xumusa. 11 knacc: metoamnyeckoe nocobue /O.C.MNabpuensH, A.B. Awykosa.- M.: Apoda,2016

- Xumusa.11lknacc: KOHTPO/IbHbIE 1 NpoBepoUHble paboTbl /O.C.MFabpuensH, M.H.BepeskuH.- M.:
Opoda, 2013

- Xumusa. 10-11knaccbl: Paboune nporpammbl/ coct. T.[. Fambypuesa- 2-e u3a., ctepeotun. M.: ipoda,
2015

9.CN 2.4.3648-20 «CaHUTapHO-3NnAEMUONOTNYECKME TPebOoBaHMA K OpraHM3aLuumM BOCNUTaHNA U
0byuyeHus, oTabIXa U 0340POBAEHUA AeTel U MooAExM» 29.09.2020r.

l. Ilnanupyemsblie pe3yabTarThbl
.HI/I‘IHOCTHLIG, METANIPEAMETHBIC U IPECAMETHBIC PE3YyJdbTATbI
OCBOCHHUS CO/IEPKAHMS Kypca
[TporpamMmMa MO3BOJISIET JOOUBATHCS CIEAYIOIINX PE3YIBTATOB OCBOCHUS
00pa30oBaTeNbHON MPOTPaAMMBI
JINYHOCTHBIE Pe3yJIbTAThI:
B IICHHOCTHO-OPUEHTAIIMOHHON cdepe



- YyBCTBO FOPJOCTH 33 POCCUIICKYI0 XUMHYECKYIO HAyKy, TYMaHU3M, OTHOIIICHUE K TPYY,
1eJICYCTPEMIICHHOCTb;

-B TPY/OBOI cdepe:

- TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajIbHEHIIEeH 00pa3oBaTebHON 1 MPO(eCcCHOHATBHOM
TPaeKTOPUH;

B MIO3HABATENIbHON cdepe:

- YMEHHUE YIPaBIATh CBOCH MO3HABATEIBHOM JESITEIBHOCTHIO, TOTOBHOCTh U CIIOCOOHOCTH K
00pa30BaHUIO, B TOM YHCJIe caMOOOPa30BaHUIO, HAa IPOTSYKEHUH BCEH JKU3HU;

- CO3HATEJIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICITHOM
npoecCHOHANBLHOM U OOIIIECTBEHHOH JESITeTbHOCTH;

npo¢eCCUOHATLHON TPACKTOPHH;

HI03HABATEJIbHOM JEITEILHOCTBIO.

MeTaHpeZ[MeTHI)IMI/I pe3yjibTaTaMU OCBOCHMS BbIITYCKHUKAMU OCHOBHOM IIKOJIBI IIporpamMmsal 1o
XMMHU SIBISIFOTCSL:

B chepe cOepexeHHs 310POBbSL:

- NPUHATHE U pealn3alus LEHHOCTEN 310pOBOro U

Oe3omacHoOro 00pasa )KU3HU, HETIPHUSTHE BPEAHBIX IPUBBIUEK (KypeHHUs, yOoTpeOIeH s
QJIKOT0JIs1, HAPKOTHKOB) Ha OCHOBE 3HAHUH O CBOMCTBAaX HAPKOJIOTUYECKUX U
HapKOTUYECKUX BEIIECTB.

MeTanpeaMeTHbIe pe3yJbTAThI:

- UICNONb30BaHME YMEHWNIA U HABbIKOB pasfiMYHbIX BUAOB NO3HaBaTe/bHOW AesATEeNIbHOCTH,
NpUMeHEHMEe OCHOBHbIX MeTOA0B MO3HaHUSA (CUCTEMHO-UH(OPMaLMOHHBIA aHanus,
HabntogeHne, U3MepeHne, NpoBeAEHNE IKCMEPUMEHTA, MOAENIMPOBaHNE, UccreaoBaTenbCckas
0esTeNbHOCTb) A/t U3YYEHUS Pa3/INUHbIX CTOPOH OKPYXatoLWeN AeNCTBUTENBHOCTH;

- BNlageHne OCHOBHbIMU UHTENNTIEKTYAJIbHbIMWN onepaunamn: CbOpMynVIpOBKa rmnoTe3bl,
aHa/n3 U CUHTE3, CpaBHEHNE N CcUcteMatTnlauund, o6obuieHne n KOHKpeTunsauunsa, BbidBneHne
MPUYNHHO- CNEACTBEHHDbIX cBsA3en M NOUCK aHasioros;

- NO3HaHMe 06BHLEKTOB OKpYyXatoLwero Myupa ot obuwero yepes ocob6eHHoOe K eAUHUYHOMY;
- YMEHMe reHepmpoBaTb Maen u onpepensaTb cpeacrsa, HeobxoanMble 4Na UX peannsauunn;

- YMEHMNE onpeaendaTtb uenn n 3agaydn AedaTesibHoCTH, Bbl6|/|paTb
CpeacTBea peanmdaumnm uenm n NnpnMeHATb X Ha NMpPakKTUKe,

- MCNOJIb30BaHME pa3/iN4YHbIX MCTOYHUKOB A4S NoNy4YeHUA XUMNYECKOW VIHd)OpMaLWIVI,
NMOHNMaHNE 3aBUCUMOCTU COAEPXKAHUA U d)OprI npeacrtaBneHus VIH(bOpMaLI,VIVI OT uenen
KOMMYHUWKaUUN N agpecarta,



- YMEHWe NMpoayKTUBHO 06LaTbCs M B3anMOAenCTBOBaTb B NpoL,ecce COBMECTHOM
AeATeNIbHOCTU, YUYUTbIBATb MO3ULNK APYIMX YHACTHUKOB AeATe/IbHOCTU, 3P DEKTUBHO
paspelwaTtb KOHPANKTbI;

- FOTOBHOCTb M CMNOCOBHOCTb K CaMOCTOATENbHOM MH(POPMaLMOHHO-MO3HAaBaTE/IbHOMN
ANEATENIbHOCTU, BKJIHOHAd YMEHUE OPUEHTNPOBATLCA B Pa3/IMyHbIX NMCTOYHUNKAX VIHCbOpMaLI,VIVI,
KPUTUYECKUM OLEHMBATb U MHTEPNpPeTMpPOBaTb MHMOPMaLUIO, NOSyYaeMYIo U3

Pa3/INYHbIX NCTOYHWKOB;

- YMEHMEe MCNonb30BaTb CpeacTBa MHMOPMALMOHHBLIX M KOMMYHUKALUMOHHbBIX TEXHOTOMMIA
(panee — VIKT) B pelleHnM KOTHUTUBHbIX, KOMMYHUKATUBHbIX U OpraHM3auMoHHbIX 3a4a4y C
cobnroageHrnem TpeboBaHMI 3ProHOMUKN, TEXHUKKM 6€30MaCcHOCTUN, TMIUEHBI,
pecypcocbepexeHus, MpPaBoOBbIX U 3STUYECKUX HOPM, HOPM MHMOPMaLMOHHOK 6e30nacHoCTU;

- BflajeHne a3blKOBbIMW CpeACTBaMu, B TOM YMUCAE N A3bIKOM XUMUN —

YMEHUE ACHO, JIOMMYHO MU TOYHO M3araTb CBOK TOYKY 3PEHUS, NCMONb30BaTh af4eKBaTHbIE
S13bIKOBbl€ CpeACTBa, B TOM UYMCNe U CUMBOJIbHbIE (XMMUYECKMe 3Hakn, hdopMybl

M ypaBHeEHUS).

IIpeameTHbIe pe3yJIbTATHI:
YueHuk HayduThCsl Ha 0a30BOM ypOBHE:

B MI03HABATENIbHOM cdepe:
- 1aBaTh OIPEACIICHUS H3yUYCHHBIM MTOHSITHSM;
- ONHUCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEIHHO MPOBEIECHHBIE SKCIIEPUMEHTBI, UCIIOIb3YS
JUTSL 5TOTO €CTECTBEHHBIN (PYCCKUI) SI3bIK U SI3bIK XUMUU;
- ONUCHIBATh U PA3IMYATh U3yUYEHHBIE KJIACChl HEOPTAHUUECKUX U OPTaHUYECKUX COCTMHEHUH,
XUMUYECKHUE PEaKIIHH;
- KJacCU(UIIUPOBATH N3yUYeHHBIE OOBEKTHI U SIBICHUS;
- HaOJI0/IaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIHHO MPOBOAMMBIE OTIBITHI, XUMHUUECKHE
peaKInu, MPOTEKAIOIINE B PUPOJIE U B OBITY;
- JienaTh BBIBOJBI U YMO3AKIIIOUEHUS U3 HAOMIOIEHUH, N3YYEHHBIX XUMHUYECKHIX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTHUHU CO
CBOMCTBAMH U3yYEHHBIX;
- CTPYKTYpUPOBATh N3yYEHHBIN MaTepual;
- UIHTEPIIPETUPOBATh XUMUUECKYIO HH(GOPMAIIHIO, TTOJIYICHHYIO U3 APYTHUX UCTOYHUKOB;
- OIKCHIBaTh CTPOEHUE aTOMOB 3JIeMeHTOB [-IV mepuoza ¢ ucrnoab30BaHUEM 3JIEKTPOHHBIX
KOH(UTYypaIuii aTOMOB;
- MOJEIMPOBATH CTPOCHHE MPOCTEHIIINX MOJICKYJI HEOPTAaHUUECKUX U OPTaHUYECKUX BEIIECTB,
KpUCTAJUIOB;

B [IEHHOCTHO-OPHEHTALIMOHHOHN cdepe:

- AaHAJIM3UPOBATH M OIEHUBATH MOCIEACTBUS ISl OKPYKAIOIIEH Cpelibl OBITOBOM 1
MIPOU3BOJICTBEHHOM JICSITEIILHOCTH YEJIOBEKA, CBA3AHHOM C MepepaboTKO BEIIECTB;

B TPYAOBO# cdepe:
- MPOBOJUTH XUMUYECKHIA SKCTIEPUMEHT;
B cepe pu3nueckoit KyJIbTyphl:
- OKa3bIBaTh NEPBYIO MOMOIIb ITPU OTPABIEHUAX, OKOTAX U APYTUX TPaBMax, CBSI3aHHBIX C
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM.



VY4eHuk Ha 6a30BOM YPOBHE MOJIyYUT BO3MOXKHOCTb HAYYHUThCS:

- WIUTIOCTPUPOBATh HA IIPUMEpax CTAHOBIICHUE U YBOJIFOLUIO OPIrAaHUYECKOW XMMHUHU KAK HayKH Ha
Pa3IMYHBIX UCTOPUYECKUX JTAIlaX €€ pa3BUTUS;

- UCMOJIb30BATh METO/Ibl HAYYHOI'O MI03HAHUS IIPH BHINOJIHEHUH NIPOEKTOB U y4eOHO-
HCCIIEIOBATEIbCKUX 3aJ1a4 110 H3yYSHUIO CBOMCTB, CIIOCOOOB MOIYYEHHUS M PacliO3HABaHUS
OpPraHUYECKHUX BEILECTB;

- YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MEXKY KJIaCCAMH HEOPraHUYECKUX U OPraHU4eCKUX
BELIECTB ISl 000CHOBAHUS NPUHIMINAIBHON BO3MOKHOCTHU MOJy4YEHUSI OPIraHUUYECKUX
COCIMHEHUH 3aJaHHOT'O COCTaBa U CTPOCHUS;

- YyCTaHaBJIMBATh B3aUMOCBS3U MEXY (aKTaMU U Teopuel, IPUUMHOMN U CIIEICTBUEM NIPU
aHanu3e MpoOJIEMHBIX CUTYalluil 1 000CHOBAaHUY MPUHIUMAEMBIX PEIIEHUI HAa OCHOBE

XAMHUYECKUX 3HAHUU.

Tema 1.Ilepuognyeckuii 3aKoH U cTpoeHue aToma (64)



OtkpbeiTue JI. . MenngeneeBbiM Ilepuoaumueckoro 3axkoHa. llepBeie
MIOTBITKU KJIACCU(HUKAIMN XUMUUYECKUX JJIEMECHTOB. BakHEHIIe TOHSITUS XUMHH: aTOM,
OTHOCHUTEJIbHAsE aToOMHass M MoJieKyJisipHass maccel. Otkpeitue J[. M. MenneneeBbim
Ilepuoanyeckoro 3akonHa. [lepuonnueckuii 3akoH B hopmynupoBke [I.M1.Menaeneena.

ITepuonunueckas cucrtema . M. Menneneena. llepuognueckas cucrema /.
N. MenneneeBa Kak rpaduyueckoe OTOOpakeHHUE MEePHUOINISCKOTO 3aKoHa. Pa3mudHbie
BapHaHThl NIEPUOIUUYECKON cucTeMbl. llepuoasl u rpynmnsl. 3HaY€HUE NEPUOINYECKOTIO
3aKOHAa HW IIEPUOJMYECKONW CHCTEeMbI, MHPOTOHBI W HEUTpPOHBI. IM3oTombl. M30TOmBI
BOJIOpOJIa. DJEKTPOHBL. DJEKTPOHHAs OO0OJIOYKA. DHepreTU4eCKuit YPOBEHBb.
OpoOutanu: s u p. d-opoutanu. PacnpeneneHue 3JIEKTPOHOB MO YHEPTETUYECCKUM YPOBHSIM
u opOutansaM. ODJEKTPOHHBIE KOH(PUTYpAIlUM AaTOMOB XHMHUYECKHUX DJIEMCHTOB.
BanenTHble BO3MOXXHOCTH aTOMOB XUMHYECKUX BJIEMECHTOB.

Ilepuonnueckuii 3akoH u cTpoeHue artomMa. COBpEMEHHOE IOHATHE XUMHYECKOTrO
snemeHnta. CoBpeMeHHass (GOPMYJIMPOBKAa MEPUOJUYECKOro 3akoHa. [IpuumHa
MEPUOJIUYHOCTH B HM3MEHEHHU CBOMCTB XHUMHYECKHX »dJIEeMEHTOB. (OcoOeHHOCTH
3aMOJTHEHUS YHEPTeTUYCCKUX YPOBHEH B AJICKTPOHHBIX 000JIOYKAX aTOMOB MEPEXOTHBIX
AIIEMEHTOB. DJICKTPOHHBIE CeMeCTBa PIIEMEHTOB: S-U P- 3JIEMEHTHI; d-u f-371eMeHTHI.

HMemoncTpanuu. Pazmuansie popmel [lepuonnueckoii cucremsl [[.M1.Menneneena.
Tema 2. Ctpoenne BemecrBa (18u)

KoBasieHTHass xumudeckas CBSI3b. IlonsitTne o KoBasieHTHOMW cBs3u. OOmas
JJIEKTpOHHAsA 1mapa. KpaTHOCTh KOBQIEHTHOM CBA3U. OJIEKTPOOTPULATEIBHOCTD.
IlepekpblBaHME DSJIEKTPOHHBIX oOpOUTaNed. ©-u 7-cBs3u. KoBasneHTHas mojspHas U
KOBAJIGHTHAsl  HEMNOJISIpHAass  XUMHYecKkHe  cBsi3u. OOMEHHBIH U JIOHOPHO-
aKIENTOPHBINMEXaHN3MbIOOpa30BaHUSIKOBAJIEHTHONCBA3M. BeliecTBa MOIEKyYJISIPHOTO U
HEMOJIEKYJISIDHOTO ~ CTPOEHHs. 3aKOH IIOCTOSIHCTBA  COCTaBa  JUIsl  BEIIECTB
MOJIEKYJISIPHOT'O CTPOEHHUS.

NMonHasgs xumuuyeckas cBsI3b. KaTuoHbl U aHUOHBI. MIOHHas CBsI3b U €€ CBOWMCTBA.
HNonHas cBsI3b KaK KpaWHUM Cllydall KOBaJCHTHOW MOJSIPHOU CBs3U. DPOpMysbHaAs €IMHULA
BeniecTBa. OTHOCUTENBHOCTD JIENIEHHUS] XUMUUYECKUX CBSI3€U HA THUIIBI.

MeTannuueckass xumuueckas cBsA3b. O0mue Qpunyeckrue cBONCTBA METAJIIOB.
3aBUCHMOCTH DJIEKTPOIPOBOAHOCTH METAIIOB OT Temreparypbl. CrutaBel. UepHbIe U IBETHBIC
CILJIaBHI.

ArperaTtHble cocTOsAHUS BemecTBa. ['a3pl. 3akoH ABoragpo Jisi ras3os.
MonsipHbIit 00beM Ta3000pa3HbIX BellecTB (TIpH H.y.). JKuakocTu.

Bomopoanast xumuueckas CBsi3b. BomopomHas  CBsi3b, Kak  OCOOBIM  ciry4yai
MEXXMOJIEKYJISIPHOTO B3aUMOJCHCTBHUsI. MexaHu3M ee OoOpa30oBaHHWsS W BIIMSHHUE Ha
CBOMCTBaA BemlecTB (Ha Tpumepe Bojsl). Mcmons3oBaHue BOABI B OBITY W HA TIPOM3BOJICTBE.
BryTpu — MosexynspHas BOJOPOIHAS CBA3b U €€ OMOJIOTHYECKasl pOlb.



Tunel kpuctanauueckux pemeTok. Kpucramnmnueckas pemerka. HMoHHBIE,
MCTAJUIMYCCKUC, aTOMHBIC U MOJICKYJIAPHBIC KPUCTATINIMYCCKHUC PCHICTKH. AJ'IJIOTpOHI/IH.
AwMop@dHbIe BelecTBa, X OTIIMYUTEIILHBIE CBOMCTBA.

YHucteie B€ImI€cCrBa, CMCCH. CMecu U XHUMHYECKHUE COCAUHCHMUA. I'omorennsie u
rereporeHHsle cMecu. MaccoBast 1 0OObEMHasl 10JIM KOMIOHEHTOB B cMecu. MaccoBas
nonisi mpuMeceil. Pemenume 3amay Ha MaccoByro noiiro npumecei. Kitaccudpukanms
BEILECTB I10 CTEINEHU UX YUCTOTHI.

Hucnepcupie cuctembl. llonsitue pgucniepcHoit cuctembl. JlucnepcHass ¢daza u
nucnepcuoHHas cpena. Kimaccudukanms aucnepcHslx cucteM. KoutouaHble AWCIEPCHBIC
CHUCTEMBI. 30JI1 U resii. 3HaYeHUe AUCIEPCHBIX CUCTEM B IPUPOJAE U KU3HHU YETIOBEKA.

JemMoHcTpanuu. Mojenbs KpHUCTAaJUIMYECKON pemeTku xjopuna HaTpus. OOpasiibl
MMHEPAJIOB C HMOHHOM KPHUCTAJUIMYECKOU pELlIeTKOM: KaipuuTa, raiura. Mopenn
KPUCTAIUTMYECKUX PEIIeTOK Hoja, anmasza, rpadura. Moaens MoJspHOro oObema rasos.
Tpu arperaTHbix cocTosiHUS BOAbl. Juctuisiuus Boabl. OOpas3ibl AUCIEPCHBIX CHCTEM:
IMYJIBCHH, CYCTICH3UH, adpo3osieid, reneit u 3omeit. Koarymsamus. Cunepesuc. Dddext Tunmas.

JlabopaTtopuble omnbiTbl. 1. OmnpeneneHre CBONCTB HEKOTOPHIX BEIIECTB Ha OCHOBE THIIA
KPUCTALTUIECKOH perieTku. 2.03HaKOMIICHHE ¢ KOJUISKITUEH MOJIMMEPOB, IACTMACC M BOJIOKOH
u usnenuid w3 Hux.3. JXKEcTkocTh BOABL. YcTpaHeHHE >KECTKOCTH BOJAbL. 4.0O3HaKOMIIEHUE C
MHHCPAJIBbHBIMH BOJAAMHU. 5.03HaKOMIIEHHE C AUCIICPCHBIMH CUCTCMAaMHU.

IIpakTueckoesansiTueNel. [loayueHue u pacro3HaBaHue ra3oB.

Tema 3. Jaexrpoaurudeckas quccouuanus (194)

PactBOpBI. PaCTBOpBI KaK TOMOI€HHBIE CUCTEMBI, COCTOSIIIAE U3 YAaCTHUIL] PAaCTBOPUTEII,
pacTBOPEHHOIO BelecTBa M MPOAYKTOB UX B3auMojeicTBUs. PacTBopeHue Kak (pu3uKo-
XAMUYECKUH mponecc. MaccoBas H0JIsI paCTBOPEHHOIO BellecTBa. THIBI pacTBOPOB.
MomnspHas KOHIEHTpalus BeniecTsa. MuHepalbHble BOJBI.

Teopus DIEKTPOIUTHUUYECKOM AUCCOIHUAIlHHU. DJIEeKTPOIUTHl |
HERJIEKTPOJUThL. CTeneHb >JIEKTPOJUTHUECKOW auccoruauud. CusibHble U cialblie
AJIEKTPOJIUTHI. YPAaBHEHUsI JIEKTPOJIMTUUYECKON AUCCOIHANMU. MeXaHu3M IHUCCOLUAIINU.
Crynenuarasi qucconuanus. BomopoaHslii mokasartesb.

Kucnorel B cBeTe TEOpHUH DJIEKTPOIUTHYECKON gucconmanuu. OOmme CcBoMcTBa
HEOPTraHWYECKUX M OPraHUYEeCKUX KHUCJIOT. YCJIOBUS TEUEHHUS pPeaKklUuil MexIy
AIIEKTPOJIUTaMH 10 KOoHIa. Cnenuduueckue cBONCTBA a30THOM, KOHIIEHTPUPOBAHHON CEPHOM
Y MypaBbUHOM KHCJIOT.

OcHOBaHHS B CBETEC TSOpHUU BHCKTpOJII/ITI/I‘{CCKOfl Juccomuanumu, Mux KJ'IaCCI/I(I)I/IKaI_II/IH n
O6I_HI/IC CBOMICTBA. AMI/IHLI, KaK OpPraHUYCCKHUC OCHOBAHUA. CpaBHCHI/IC CBOICTB aMMMakKa,
METHJIaMHWHA 1 aHUJIMHA.

Conu B cBeTe TCOpHUHU 3HeKTp0HHTquCKOﬁ JUcconuanmu, Ux KJ'IaCCI/I(bI/IKaLII/I}I u O6H_II/IC
CBOMCTBA. Comu KHCJIIBIC u OCHOBHBIC Comu OpraHU4YCCKHUX  KHCIIOT. Mpbliia.



OJEKTPOXUMHUUYECKUN P/l HAOpPsDKEHUW METAJUIOB U €ro  MCIOJIb30BaHUE IS
XapaKTEePUCTUKH BOCCTAHOBUTEIbHBIX CBOMCTB METAJLIIOB.

I'maponus. Cayyam ruaponmsa cosied. Peakmust cpeapt (pH) B pactBopax
TUJIPOJIU3YIOIIUXCS coieil. [ Mapoan3 opraHu4ecKux BeIleCcTB, €ro 3Ha4eHue.

JdemoncTpauuu. VcrblTaHue pacTBOPOB AJIEKTPOJUTOB M HEAJEKTPOJIUTOB Ha NPEIMET
JHUCCOUMALMU. 3aBUCUMOCTb CTEIEHU HJICKTPOIUTHUYECKOW JUCCOLUMALUUM YKCYCHOM
KHCJIOTBI OT pa30aBiieHHs pacTBopa. IlpuMepbl peaknuii MOHHOTO OOMEHa, MIAYIIHX C
0o0pa3oBaHHEM OcCaJiKa, ra3a WIH BOJbl. XHUMHYECKUE CBOMCTBA KHUCIIOT: B3aUMOJICUCTBUE C
MeTaJlyIJaM{d, OCHOBHBIMH M aM(OTEpHBIMH OKCHIAMH, OCHOBaHHMSAMHU (Ielo4aMu |
HEpACTBOPUMBIMM B BOJI€), COJISIMU. B3amMoneicTBHEe a30THOM KHMCIOTBI C MEJBIO.
Paz6aBnenue cepHoit kucinoThl. OOyriMBaHHWE KOHIEHTPHUPOBAHHOW CEPHOM KHCJIOTOMU
caxapo3bl. XMMHYECKHE CBOMCTBA IIEJIOYEH: peaKlus HEUTpaln3aluu, B3aUMOJACHCTBUE C
KUCJIOTHBIMU OKCHJIAaMH, COJISIMH. Pa3no’keHrne HepacTBOPUMBIX B BOJIE OCHOBAaHWHN INpPHU
HarpeBaHWH. XUMHYECKHE CBOWCTBA COJIEH: B3aMMOJICMCTBUE C MeETaUlaMH, KUCJIOTaMH
,JIIero9amMu, ¢ ApyrumMu coiisiMu. ['maponus kapOunma kanbnus. M3ydenue pH pacTBopoB
TUAPOIU3YIONINXCS  cojeii:  kKapOOHAaTOB MIEJIOYHBIX METAJUIOB, XJIOpHJAa W alerara
aMMOHMSI.

JlabopaTopHbIeonbITHI.6.O3HAKOMIEHUECKOIIEKIIUEHKHUCIIOT.

7. IloryueHue U CBOMCTBA HEPACTBOPUMBIX OCHOBaHMU. 8. O3HAKOMJIEHHE C KOJUIEKLMEH
OCHOBaHHM. 9. O3HaKOMJICHHME C KOJUICKIIMEHM MHUHEpaIoB, cojepxKammxcoiau.10.
HcnpiTaHue pacTBOPOB KUCIIOT, OCHOBAaHUM U cojiel uHaukaTtopamMu. 11. Paznuunsie cinyuan
ruaponu3sa conei.12.I'naponus XJ0pu10B U alleTaTOB MIETOYHBIX METAJIJIOB.

IIpakTnyeckass padora Ne 2. PerieHue »SKCIEpUMEHTaNbHBIX 337ad Ha HMJIEHTH(UKALNIO
HEOPraHMYECKUX U OPraHMYECKUX COEAMHEHUH.

Tema 4. Xumnueckue peakuuu (214)

Knaccudukanums XuMUUECKUX peakiui. Peaknuu, uaynme 6e3 M3MEHEHHS
coctaBa BemlecTB. Knaccudwukanus 1Mo 4YHCIy YW COCTaBy pearupyrollnux BelIeCTB U
MPOAYKTOB peakiuu. Peakiuu pas3inoKeHUs, COEAUMHEHHS, 3aMeIlIeHus U OOMEHaB
HEOPraHW4YeCKOW XHUMHHU. Peaknuum nOpUCOCNUMHEHMs, OTIICIUIEHHS, 3aMEIICHUS |
M30MEPHU3AIMM B OPraHUYECKONM XWUMHH. Peakuuu noJMMepu3alMyd KakK YacTHBIM Ciydaid
peaKuui MPUCOCTUHEHUS.

TeroBoit »(dexkT XUMHUYSCKHX peakiuil. ODK30- W DHIOTCPMHUYECKHE PEaKIIHH.
TepMmoxumudeckue ypaBHEHUs. PacdeT koaWdecTBa TEIUIOTHI IO TEPMOXUMHUYSCKUM
ypaBHeHHsIM. CKOPOCTh XUMHUYECKHX peakmuii. [IoHSATHE O CKOPOCTH XUMHYSCKUX
peaKIuii, aHaJUTUYSCKOE BBIPpaXXCEHUE. 3aBUCUMOCTH CKOPOCTH pEaKIuh OT
KOHIICHTPAIIUU, JABJICHUS, TEMIIEPATYPbl, IPUPOJIbI PEATUPYIONINX BEIIECTB, TUIOMIAIN
WX COINPUKOCHOBEHHUS. 3aKOH JACHCTBYIOMIMX Macc. PellleHHe 3amad Ha XUMHUYECKYIO
KUHETHKY.

Karanus. Karamuszaropel. Kartanus. ['omoreHHslli u rereporeHHbld karanus. [Ipumepst
KaTATUTUYECKUX IIPOLIECCOB B IPOMBIIIJIEHHOCTH, TEXHHUKE, ObITy. dDepMEHTBl U HUX



OTIAWMYNSI OT HEOPraHWYECKHX KaTaln3aTropoB. [IpuMeHeHME KaTaan3aTopoB U
(bepmenToB. XuMuueckoe paBHoBecue. OOpaTumMble U HEOOpAaTHUMBIE PEAKIINH.
XUMHUYECKOE PaBHOBECHE M CIOCOOBI €ro CMEHICHUs Ha MpUMEpE MOJTYyUYCHHs] aMMHUAKa.
CunTe3 amMMuaka B NPOMBIIUICHHOCTH. [loHATHE 00 ONTHMANbHBIX YCIOBUSX IMPOBEIACHUS
TEXHOJIOTUYECKOT0 IIpolecca.

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC IIp O 11 € CChI. OxucnurenbHO-
BOCCTAaHOBUTENbHbIE peakiuu. OKHUCIUTEIb W BOcCCTaHOBUTENb. OKucCIeHHE U
BoccTtaHoBieHue. CocTaBiieHHE  YpPaBHEHHM  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MeTOJI0M JIIEKTPOHHOT0 OaaHca.

Oo6mue cBolicTBa MeTaaaoB. XHMHYECKHE CBOMCTBA METAJJIOB Kak
BOcCTaHOBUTEIEH. B3aumonelcTBue MeETaJIOB ¢ HeEMeTalJIaMH, BOJOM, KHCJIOTaMH U
pacTtBOopamMu coJiei. Mertamtorepmusi. Koppo3us MeTannoB KakK OKHCIUTEIBHO-
BOCCTaHOBHUTEILHBIN Mporiecc. CriocoObI 3alUTHI METAJUIOB OT KOPPO3HH.

OO6mine cBOKMCTBA HEMETAJIOB. XUMHUYECKHE CBOWCTBA HEMETAJJIOB KaK OKHCIIUTEJCH.
B3aumopaeiictBue ¢ MetajulamMH, BOJOPOJAOM U JApyrMMu Hemerauiamu. (CBoHcTBa
HEMETAJUIOB KaK BOCCTaHOBUTEJNIEU. B3aumonencrBue ¢ IPOCTBIMUA UM CIIOKHBIMU
BeIlleCTBAMU-OKHCTUTEIIMHU. O0II1asi XapaKTePUCTHKA TaJIOTCHOB.

DIeKT poOIHn3. O6H_II/IG CII0COOBI IMOJIy4YCHH MCETAJIOB MW HEMCTAJIJIOB. 3J'IeKTp0J'IPI3
PacCTBOPOB nu paciyiaBoOB QJICKTPOJIUTOB Ha IIpUMCPC XJjJopuaga HaTpu:.
BHCKTpOJ'II/ITI/I‘IeCKOC NOJIYYCHHUC aJIFOMUHUA. HpaKTI/IquKOG 3HA4YCHUC JJICKTPOJIN3A.
I"'anpBaHoOIIACTUKA U TaJIbBAHOCTETHSL.

JleMoOHCTpanuKu. DK30TEPMHUUECKAE W JHIOTEPMHUECKHE XUMHUYECKHE peakUuu. TersoBble
SIBJICHUSI TIPM PACTBOPEHHUHM CEpPHOM KHMCJIOTBI M aMMMA4YHOM CEIUTPBl. 3aBHUCUMOCTH
CKOPOCTH pE€aKUHU OT IPUPOAbl BEIIECTB Ha IpPUMEpPE B3aUMOICUCTBUS PACTBOPOB
pa3IMYHBIX KUCJIOT OJAMHAKOBOW KOHIIEHTpPAlMM C OJMHAKOBBIMU KyCOUYKaMHU(IpaHyJIaMH)
LMHKA ¥ OJMHAKOBBIX KyCOYKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, Xeje3a) ¢ pacTBOPOM
COJITHOM KHCJIOTHl. B3anmmoneincTBue pacTBOPOB CEpPHOM KHCIOTBI € pPacTBOpaMu
THOCYNb(haTa HATPUs PA3IUYHON KOHIIEHTpAIMU U TeMrepaTypbl. MoJeab KUIISIIEro CIIOs.
PasnosxeHue nmepokcuia BOIOPO/Ia ¢ OMOIIBI0 Heoprannyeckux karanuzatopos (FeClz, Kl)
U IPUPOJHBIX OOBEKTOB, COJEpKALIUX KaTajasy (cblpoe Msico, kaptodeins). IIpocteiimue
OKMCJIMTEJIBHO — BOCCTAHOBUTEJIBHBIE PEAKLHM: B3aUMOJCHCTBHE ILIMHKA C  COJITHOM
KHUCJIOTOH U xkene3a ¢ cynbparom Menu(ll). Moaens snekTpoiusepa.

Jlabopatopubie onbiThl. 13. ITlonmyueHue kucinopoja paszIoOXKEHHEM IMEPOKCHUIA BOAOPOAA C
MOMOIIBIO JMOKCH/IA MapraHila U Karana3bl ChIporo kaptodens. 14. Peakuus 3amenieHuss Meau
xene30M B pactBope cynbdarta meau(Il).15. Ilomydyerne Bogopoia B3auMOIEHCTBUEM KHCIIOTHI €
OUHKOM. 16.03HakoMiIeHHE C KOJUIEKIMEe MeTaiuioB. 17.03HakOMIICHHE C KOJUIEKIIHEH
HEMETAaJLIIOB.

IIpakTyeckas pabora Ne 3«['eHeTndecKas CBA3b MEXK/Y Pa3IUYHBIMM KJIACCAMH HEOPTaHUYECKUX U
OpraHUYECKHUX BEILECTB)

IHoBTOpenue (2 4)



lll. TemaTnuyeckoe nnaHMposaHue

Kypc npenycmarpuBaeT mnociaefoBaTelIbHOE HW3Y4YEHHE pasliesioB  Co
CJIEIYIOIMM pacipeieIEHUEM 4acoB Kypca.



Neri/n

Ha3Banwue TeMbl

KomnnuecTBo yacoB

B TOM 4HCJIC

1o 1o pao. m3yuenne | K/P | II/P
IporpaMme | mporpaMMme | MaTepuaia
1 [Tepunonnueckuit 6 6 5 1
3aKOH M CTPOCHHE
aroma
2 Crtpoenue 18 18 16 1 1
BEIIIECTBA.
3 DNEeKTPOIMTHYECKAS 19 19 17 1 1
TMCCOLIMAITUS
4 XumMudeckue 21 21 19 1 1
peakiuu
5 Pezeps 4
6 [ToBTOpEeHUE 2 2
UTOI'O 68 66 59 4 3




