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IHosicHUTEABLHAA 3AIINCKA

Pabouas mnporpamma yweOHoro mnpeamera «Xumusi» s 11 kmacca
COCTaBJICHA C YYETOM CIEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB M METOIUYECKUX
MaTepHaoB:

e npukaza MunoOpnayku Poccuiickoit @enepannu ot 17 mast 2012 r. N 413 «O06
yTBEpKJIEeHUU  (eaepallbHOrO0  TOCyAapCTBEHHOrO  00pa3oBaTEIbHOTO
cTaHaapTa OCHOBHOT'O o011ero o0pa3zoBaHUs» (B
pen. IllpukazoB Munodopuayku Poccun ot 29.12.2014 N 1645, ot
31.12.2015 N 1578, o1 29.06.2017 N 613.);

e mpukaza MuHoOpHayku Poccuiickoit ®enepanum Ne766 ot 23 pekabps
2020 «OO0  yTBepxkIeHuu  (enepa’rbHOr0  MepeyHss  y4eOHHUKOB,
PEKOMEHIyeMbIX K  HWCIIOJIb30BAaHUIO TIPH  peaiM3allid  MMECHOIINX
rOCyJIapCTBEHHYIO aKKPEIUTAIIMIO 00Pa30BaTEIbHBIX MPOTPAMM HAYaIBHOTO
o0IIero, OCHOBHOTO oOmmiero, cpeaHero oodmero oOpazoBanus» (c
MU3MCHCHHSIMU U JIOTIOJIHCHUSIMH );

e mpukaza MKOY TI'mybokosckas COILI ot 01.09.2017 Ne62/2 «O6
YTBEPKJIEHUN OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpazoanus MbOY I'nmy6okorckas COIly;

e mpukaza MKOVY TI'nmybokockas COII «O6 ytBepxaeHun ['omoBoro
KaJleHapHoro ydeOHoro rpaduka Ha 2023 - 2024 yueOnsiii Ton MKOY
I'my6okoBckas COLLly;

e mpukaza MKOY I'my6okosckass COII «O6 yTtBepkaeHun Y4eOHOro IiaHa
OCHOBHOTO o0miero obpaszoBanus Ha 2023 - 2024 yueOnbpiii Tom MKOY
I'my6okoBckass COILly;

o mpukaza MKOVY I'my6okoBckass COIl «OO6 yrtBepxaenuun IllonoxeHus o
paboueit mporpammbl ydeObHoro mpeamera, kypca MKOYVY TI'mybGokoBckas
COllly;

Jannas pabouasi mporpamma paccyWTaHa Ha 35 4acoB B roja WJIM dYac B
Henemo. KonnuecTBo pe3epBHBIX YyacoB: 1 yac.

Hus  peamusamuu ~ pabodeil  mporpaMMbl  UCIONB3YeTCsl  yueOHO-
METOAMYECKH  KOMIUIEKT aBTtopoB ['aOpuensn O.C.., BKIIOYEHHBId B
denepanbHBIA TEPEUYCHh YYCOHUKOB, PEKOMEHIYEMBIX K MCIOJIB30BAHUIO TIPH
peanu3anuu  WMEIMIUX TOCYAAPCTBEHHYIO AaKKPEIUTAIMI0 00pa3oBaTEIBHBIX
MporpaMM  HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETr0, CPEIHEro OOIIEeTO
o0pa3oBaHUsI.

Henu u 3amaun oOydeHust B 10 kjacce COOTBETCTBYIOT LEISIM OOy4YECHHS
npeamety, omnpeneniempiMu OI'OC m nmpuMepHBIMM TPOrpaMMaMH, a TAKKE



YKa3aHHBIM B aBTOPCKOW MporpaMMe, H HE MPOTHBOpPEYAT IEIIM W 3aJadam
peanuzanuu OOII COO MKOY I'my6okosckast COLLL.

Coneprxanue paboueil MporpaMMbI U JIOTUKA €ro M3yYCHUs HE OTINYaeTCS
OT COJICpXKaHUsI aBTOPCKOW MporpaMMbl. Paboyas mporpamMma mnpegycMaTpuBaeT
peanmu3aIuio MPakTHYECKONW YacTH aBTOPCKON MPOrPaMMBbI B IIOJTHOM 00bEMeE.

VYyeOnuk: Xumus 11 knacc, 6a30Bbiit ypoBeHb, aBTopoB O.C. I'abpuensu, N.I.
OctpoymoBa, C.A. CnaakoBa — M. : IIpocsemienue, 2021r.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

JleaTenbHOCTh YUUTENs B 00YUeHUH XUMHH B CPeIHEN MIKOJIE JOJKHA ObITh
HaIlpaBJieHa Ha JIOCTHKEHNE 00yJarOIUMHUCS CICAYIOIINX Pe3yabTaToB: 1.
JInaHOCTHBIC pe3yabTaThl 1) B 11IeHHOCTHO-OpUEHTAIMOHHON cpepe — OCo3HaHME
CBOEU 3THUYECKOMN MPUHANIIC)KHOCTH, MATPUOTU3M, YYBCTBO F'OPJAOCTH 3a
POCCUNCKYIO XMMUYECKYIO HAYKY; (DOPMUPOBAHKUE YBAXKCHUS K PYCCKOMY SI3BIKY
KaK roCyJIapCTBEHHOMY s13bIKY Poccuiickoit denepanuu, BISOMIEMYCS OCHOBOU
POCCUNCKOM UICHTUYHOCTH U TJIaBHBIM (paKTOPOM HAIMOHAJIBLHOTO
CaMOOIIpeIeNICHNs; YCBOEHHE 00IeYeIOBEUECKUX [IEHHOCTEH, TOJIePaHTHOTO
MOBE/ICHUSI B TIOJUKYJIBTYPHOM MHUPE; TOTOBHOCTH U CIIOCOOHOCTH BECTH JAHAJIOT C
JIPYTUMH JIIOIbMH, TOCTUTaTh B HEM B3aMMONOHUMAaHUS, HAXOAUTH OOIIHUE 1IeJI U
COTPYIHMYATH IS UX JOCTUXKEHUS; 2) B TpyA0BOH chepe — GopMupoBaHue
yBaXEHHS K TPYAY, TPYIOBBIM JOCTHKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOLIEHHE K Pa3HbIM BUIAM TPYAOBOU JESITEIBHOCTH; TOTOBHOCTD K
O0CO3HAaHHOMY BHIOOpY AanbHEHIIeH 00pa30oBaTeIbHON TPASKTOPHUH B BBICIICH
IIKOJIC, B KOTOPOW XUMHUS SIBISCTCS MPOPMIHPYIOMIEeH TUCIUIUTHHOMN; 3) B
MO03HABATEIbHOM (KOTHUTUBHOMW, HHTEIJICKTYalIbHOW) chepe — ymeHue
YIPaBIATh CBOEH MO3HABATENBHOMN JESITEIbHOCTHIO, TOTOBHOCTH U CIIOCOOHOCTD K
CaMOPAa3BUTHIO U CaMOOOPA30BaHUIO HA MPOTSIKEHUU BCEH KU3HU, COZHATEITHLHOE
OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM
npodeccoHanbHOM 1 OOIIECTBEHHOU IEATebHOCTH, (POPMUPOBAHNE HABBIKOB
HKCIIEPUMEHTATBFHOM U UCCIEA0BATENbCKON IEATeTFHOCTH, YIaCTHE B ITYOJIMYHOM
MPEJICTABIEHUH PE3YIbTaTOB CAMOCTOSITEIBHON MTO3HABATEIILHOMN AEATEIbHOCTH,
ydacTtue B MPOPUIHHBIX OJUMITAAAX PA3IMYHO IO YPOBHS B COOTBETCTBUU

C JKEJaeMbIMU PEe3yJIbTATAMH U aJIEKBATHOW CaMO OLICHKOW; BIaJCHUE
JIOCTOBEPHOU MH(pOpMaLEl 0 TEPEAOBBIX TOCTUKEHUAX U OTKPBITUSIX MUPOBOH U
OTEUECTBEHHON HAyKH B 00J1IaCTH XUMUH; ()OPMHUPOBAHUE IKOJIOTUIECKOMN
KYJbTYpbl, O€pEKHOTO OTHOILLIEHUS K POAHOM 3eMJie, IPUPOIHBIM OOraTcTBaM
Poccun u mupa, popmMupoBanre yMeHUN U HABBIKOB Pa3yMHOI'O
MPUPOAOTIOIB30BAHUS, HETEPIIUMOE OTHOIIEHHUE K IEUCTBUSIM, PUHOCSIIIUM BPEL
AKOJIOTUH; MPUOOPETEHUE OIbITA HKOJIOT0-HAMPABICHHON JIEITEIbHOCTH; 4) B
chepe 310poBbecOEpEKEHUS] — MPUHATHE U pealin3alus LICHHOCTEH 3J0pOBOro U
0e3omacHoro o0pasa >KM3HU, HEMIPUATHE BPEAHBIX IPUBBIYEK (KYpEHHUE,



yHOTpEeOJIEHHE aJTKOT0JIsl U HAPKOTHKOB); COOJIIOIEHUE IPABUII TEXHUKU
0€30MacHOCTH B Mpolecce paboThl ¢ XUMUUYECKUMHU BEIIECTBAMU, MaTEpUaiaMu B
nabopaTopuu U Ha MPOU3BOJICTBE. 2. MeTanpeIMeTHbIC pe3yabTaThl 1)
[IpuMeHeHne OCHOBHBIX METOJIOB MO3HAHUSI (CUCTEMHO-UH()OPMAIIMOHHBIH
aHanu3, HaOJIt0IeHUEe, U3MEPEHHE, IPOBEICHNUE IKCIIEPUMEHTA, MOICIMPOBAHUE,
MCCJIEeI0BATENbCKAS IESITEIbHOCTD) JIJISl U3YUYEHUS OKpYKarolen
nercTBUTENbHOCTH; 11 2) HCOIB30BaHKE OCHOBHBIX MHTEIIEKTYaIbHbIX
onepauuii: GopMyIupoBaHUs TUIIOTE3, aHAJIU3a U CUHTE3a, CPABHEHUS U
CUCTEMAaTHU3allUuM, 00OOIIEHNUS U KOHKPETU3AINH, BBISIBIICHUE IPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€i, B TOM YMCIIE TOMCK aHAJIOroB; 3) MO3HAHKWE OOBEKTOB
OKpPYXaIOIEro MUpa OT 00ILIEro Yepe3 0COOEHHOE K €IUHUYHOMY; 4)
reHepupoBaHUE UK U ONpeieNieHue CPEeICTB, HEOOXOAUMBIX JIs UX pealu3allli;
5) onpenenenue 1enen U 3a1ay ASITEIbHOCTH, BBIOOP CPEJCTB peasin3aliu 1esld U
MPUMEHEHHUsS UX Ha MPAKTUKE; 6) UCTIOIb30BAHUE PA3IMUHBIX UICTOYHUKOB JIJIsI
MOJIYYEHUSI XUMUUECKON MH(OpMaIIUK, TOHUMAaHUE 3aBUCUMOCTH COJICPKAHUS U
¢dbopMbI TipesicTaBiIeHUsT MH(QOPMAIUH OT LieJIel KOMMYHHUKAIIMU U ajpecara; 7)
yMEHHE MPOAYKTUBHO OOIIATHCS U B3aMMOJIECTBOBATD B MPOIIECCE COBMECTHOM
NeSATeIbHOCTH, YYUTHIBATh MO3UIINHU APYTUX YYACTHUKOB JEATCIBHOCTH,

3¢ PekTUBHO pa3peniaTh KOHQOIUKTHI; 8) TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSATEIbHON HMHPOPMALIMOHHO-TIO3HABATEILHOM JIEATETbHOCTH, BKIIOYAs
yYMEHHE OPUEHTUPOBATHCS B PA3TMUHBIX UCTOYHHKAX UHPOPMALINU, KPUTUUYECKU
OLICHMBATh 1 MHTEPIPETUPOBATH HH(POPMALIKIO, TOITYIAEMYIO U3 PA3TUYHBIX
UCTOYHUKOB; 9) yMEHHE UCTIONB30BaATh CPEeACTBA MHGOPMAIIMOHHBIX U
KOMMYHHKAalMOHHBIX TexHoJoru# (nanee — MKT) nns penieHuss KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX M OPTaHU3AIMOHHBIX 33]1a4 C COOII0IeHIEM TpeOoBaHUMN
ASPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PeCYpCOCOEPEKEeHNUs, TPABOBIX U
TUYECKUX HOPM, HOpM HH(pOpMaMoHHOK Oe3omacHocTH; 10) BIageHue
A3bIKOBBIMU CPEJCTBAMU (BKIIFOYAs SI3bIK XUMUN) — YMEHHE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI, UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBbBIC
CpEIICTBA, B TOM YHCJIC U CUMBOJIbHBIC (XMMUYECKUE 3HAKH, (OPMYIIBI U
ypaBHeHus ). 3. [IpeaqmeTHbie pe3ynbTaThl BITYCKHUK HAyYUTCS: — PacKpbIBATh
Ha MPUMEPax poJib XUMHUH B OPMUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI
MHpA U B IPAKTUYECKON EATEIIBHOCTH YEJI0OBEKa, B3AMMOCBA3b MEXK/1y XUMUEN U
JIPYTUMHU €CTECTBEHHBIMHM HAyKaMU; — WJUTIOCTPUPOBATH HA MPUMEPAX
CTAaHOBJICHUE U BOJIIOLIUIO0 OPTAHUYECKOM XMMUH KaK HAyKU Ha Pa3IMYHbIX
HMCTOPUYECKUX ATanax e€ pa3BUTHUs; — yCTaHABIMUBATh NPUUMHHO-CJIEICTBEHHbIE
CBSI3U MEXK]ly CTPOCHHEM aTOMOB XMMUYECKUX 3JIEMEHTOB U IEPUOIUUECKUM
M3MEHEHHEM CBOMCTB XUMHUYECKUX IJIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU C
ITOJIOKEHUEM XMMHUYECKUX DJIEMEHTOB B IEPUOAUYECKON CUCTEME; —
aHAJM3UPOBATH COCTAB, CTPOCHHUE U CBOMCTBA BEUIECTB, PUMEHSIS TOJIOKEHUS
OCHOBHBIX XUMHUYECKUX TEOPUM: XUMUYECKOTO CTPOCHHUSI OPraHUYECKHUX
coenquHeHu A. M. bytnepoBa, CTpoeHUsI aTOMa, XUMUYECKOMN CBSI3H,
ANEKTPOJIUTHYECKON JUCCOIUALIUY KUCIOT U OCHOBaHUM; — yCTaHABIMBAaTh
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXy CBOMCTBAMHU BEIIECTBA, €F0 COCTABOM U
cTpoeHueM; 12 — npumeHsTh NpaBuia MEXKIYHAPOIHON CUCTEMATUYECKON



HOMEHKJIATYPHI KaK CPEeJICTBA Pa3IUUYCHUs U UACHTU(UKAIIMN BEIIECTB MO UX
COCTaBYy M CTPOE HUIO; — COCTABJISTH MOJEKYJISIPHBIE U CTPYKTYpPHBbIE (POPMYIIBI
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB KaKk HOCUTENIeH nHpOopMaluu o
CTPOEHUU BEUIECTBA, €r0 CBOMCTBAX U MPUHAJIEKHOCTH K ONPEIEIEHHOMY KIIacCy
COCIMHEHUI; — OOBSCHATH MIPUPOY U CIIOCOOBI 00Opa30BaAHUS XUMUYECKON CBSI3H:
KOBQJICHTHOM (MOJISIPHOM, HEMOJISIPHOM ), HOHHOU, METAJLTHYECKOM, BOJIOPOTHOM ¢
LEJIBI0 OTPEeIeIICHUS XUMUUECKON aKTUBHOCTHU BEILIECTB; — XapaKTEPU30BaTh
dbr3nYecKre CBOMCTBA HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIECTB, YCTAHABIUBATh
3aBUCUMOCTh (PU3UYECKUX CBOUCTB OT TUIA KPUCTAJUTMUECKON PEIIETKU; —
XapaKTEepU30BaTh 3aKOHOMEPHOCTH U3MEHEHHSI XUMUYECKUX CBOMCTB MTPOCTHIX
BEIIIECTB, BOJIOPOIHBIX COCAMHEHU M, BHICIIIUX OKCUJIOB U TUIPOKCUIOB; —
MPUBOJAUTEL IPUMEPHI XUMUYECKUX PEAKIIUH, PACKPHIBAIOIINX XapaKTePHbIE
XUMUYECKHE CBOMCTBA HEOPTraHUUECKUX M OPTaHUYECKUX BEIIECTB C LEJbI0 UX
uAeHTU(DUKAIUY U OOBICHEHUSI 0071aCTH TPUMEHEHHUS; — OIPEEsATh MEXaHU3M
peaKIuu B 3aBUCUMOCTH OT YCJIOBUH €€ MPOBEJECHUS U MPOrHO3UPOBATH
MIPOTEKAaHUE XUMHUYECKON peaKlMi Ha OCHOBE TUIIA XUMUYECKOU CBSI3U U
AKTUBHOCTH PEareHTOB; — YCTAHABJIMBATh 3aBUCUMOCTb PEAKIIMOHHOM
CIOCOOHOCTH OPTAaHUYECKUX COSIMHEHHUI OT B3aMMHOTO BIUSHHUS aTOMOB B
MOJIEKYJIaX € LEJIbI0 TPOTHO3UPOBAHUS TTPOJTYKTOB PEAKIIUH;, — YCTAHABIMBATh
3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIMU U CMEIEHUS] XUMHYECKOTO
paBHOBECHUS OT PA3IUYHBIX (DAKTOPOB C LENIBIO ONPEEICHHS ONTUMATBHBIX
YCIIOBHI NPOTEKAHUS XUMUYECKHUX MTPOLIECCOB; — YCTAHABIMBATH T€HETUYECKYIO
CBSA3b MEK]ly KJJacCaMH HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB IS
000CHOBaHMS MPUHIIMIHAIBHON BO3MOXHOCTH MOJTYYEHUSI HEOPTaHUYECKUX U
OpraHUYeCKUX COSAMHEHUH 3aJJaHHOTO COCTaBa U CTPOCHHUS; — MOAOUPATh
peareHThbl ¥ YCIOBUS PEAKIUNA, ONIPEAEISATh NPOAYKThI pEaKIUi, TO3BOJISIOIIUX
peann3oBaTh JIa0OPATOPHBIE U MTPOMBIIIICHHBIE CIIOCOOBI MOTYYEHUS BaXKHEHIITNX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB; — OMPEAEIISATh XapaKTEP CPEbl B
pe3yabpTaTe ruapoJin3a HEOPraHNYECKUX U OPraHUYECKUX BEIIECTB, IPUBOJAUTH
IpUMEPHI TUPOJIN3a BEIIECTB B MOBCEIHEBHON KU3HU YEIOBEKA, OMOJOTUYECKUX
OOMEHHBIX MPOIleccax U MPOMBIIINICHHOCTH; — MPUBOJUTH TPHUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B PUPOJIE, IPOU3BOICTBEHHBIX
Mpoleccax M KU3HEACATEIbHOCTA OPTaHU3MOB; — OOOCHOBBIBATH MTPAKTUYECKOE
HCIIOJIb30BaHUE HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB B IPOMBILIJIEHHOCTH U
OBITY; — BBITMIOJTHATH XUMUYECKUHN IKCIIEPUMEHT IO PACIIO3HABAHUIO U
MOJIYYEHU IO HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB PA3HBIX KJIACCOB B
COOTBETCTBHH C MpaBUIaMu U puéMamu 0e30macHor paboThl ¢ XUMUYECKUMHA
BEIIECTBAMU U J1aOOPaTOPHBIM 00OPYIOBAaHNEM; — Ha OCHOBE XUMUUYECKHUX
dbopMyIT U ypaBHEHUH peaKIuii TPOBOAUTH PACUET: MOJICKYISIPHOU POPMYITBI
OpPraHUYECKOr0 BEUIECTBA MO €ro MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, WJIX MO MPOAYKTaM CTOPAaHUS; MAaCCOBOM JIOJIH (MaccChl)
XUMHUYECKOTO COeIMHEHUs B cMecH; Macchl 13 (00bEMa, KoJIMuecTBa BEIIECTBA)
MPOJYKTOB PEAKIIUU, €CJIA OJHO U3 BEIIECTB JAaHO B U30BITKE (MMEET IPUMECH);
MacCOBOW WK 0O0BEMHOM J0JIM BBIXO/1a MPOYKTA PEAKIIUU OT TEOPETUUECKHU
BO3MOKHOT'0; TEIJIOBOTO 3 PeKTa peakun; 00bEMHBIX OTHOLICHUM ra30B IIPH



XUMUYECKUX PEaKIUaX; Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) IPOIYKTa
peakLny, eCiau OJJHO U3 BEUIECTB JaHO B BHJIE PACTBOpA C ONPEAeIEHHON
MacCOBOM J0JI€U pACTBOPEHHOIO BELIECTBA; — KUCIIOJIB30BATHh METO/BI HAYYHOTO
MO3HAHUS: aHAJIU3, CUHTE3, MOJEIMPOBAHNE XUMUUECKUX MPOLIECCOB U SBJICHUM
P pEeLICHUU Y4eOHO-UCCIAEA0BATEIbCKUX 3314 110 U3YYEHHUIO CBOMCTB,
CIOCOOOB MOJTYYEHHUS U PACIIO3HABAHUS OPTAHMYECKHUX BEIECTB; — MPUMEHSTh
npaBujia 6€30MacHoOro oOpamieHus ¢ €AKMMU, TOPIOYUMU U TOKCUYHBIMU
BELIECTBAMU, CPEACTBAMH OBITOBOM XUMHUU; — OCYIIECTBIISTH MOUCK XUMUYECKON
uH(pOpMAaIMK 10 Ha3BaHUAM, UJEHTU(UKATOpPAM, CTPYKTYPHBIM (popMmyiaMm
BEUIECTB; — KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH XUMUYECKYIO
uH(OpMaIIHIO B CpeIcTBaX MaccoBoi nHpopmaluu, pecypcax UurepHera,
HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IIEJISIX BBISIBJICHUS OIIMOOYHBIX CYKJICHUN U (POPMUPOBAHUS
cOOCTBEHHOM MO3UIIMU; — YCTAaHABIMBATH B3aUMOCBS3U MEXY (haKTaMH U
TEOpUen, TPUUMHOMN U CJIEICTBUEM INPU aHAIH3E MPOOJIEMHBIX CUTYAIUH U
000CHOBaHMM MPUHUMAEMBIX PEIIEHUN HA OCHOBE XUMUYECKUX 3HAHUN; —
NPEJICTABIISATD MyTH PEUICHUS TJI00ATBHBIX MPOOJIEM, CTOSIIIUX TEpeT
YeJIOBEYECTBOM, U MEPCIIEKTUBHBIC HAMPABIICHUS PA3BUTHS XUMHUYECKUX
TEXHOJIOTUH, B TOM YMCJIE TEXHOJIOTHI CO3/1aHHsI COBPEMEHHBIX MaTEPUAJIOB C
pPa3TUYHBIMUA CBOMCTBAMH, 3HATh BO30OHOBIISIEMbIE UCTOUYHUKH CHIPhS M CIIOCOOBI
YTUJIN3AIUU TPOMBIIIJIEHHBIX U OBITOBBIX OTXOJI0B. BRIMYCKHUK MOIYYUT
BO3MOKHOCTb HaYUUThCS: — (DOPMYIHUPOBATH 1I€JIb UCCIEIOBAHUS, BBIIBUTATh U
HKCIIEPUMEHTATBHO MPOBEPSITH TUIIOTE3BI 0 XUMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE HX COCTaBa U CTPOCHMSI, O CIIOCOOHOCTH BEIIIECTB BCTYIATh B XUMUYECKUE
peakiuu, 0 XapakTepe 1 MPOAYKTaX XUMHUYECKUX PeaKInil; — CaMOCTOSITEIbHO
TUTAHUPOBATH U TIPOBOJUTH XUMHUECKHUE IKCIIEPUMEHTHI C COOJIIOICHUEM TPABUIT
0e30macHOM pabOoTHI ¢ BEIIECTBAMHU U JITA00PATOPHBIM 000PyI0BaHUEM; —
UHTEPIPETUPOBATH IAHHBIE O COCTaBE U CTPOSHUU BEIIECTB, TOJYUYECHHBIE C
MOMOIIBI0 COBPEMEHHBIX (DU3UKO-XUMUYECKUX METOJIOB; — OMUCHIBATH
COCTOSIHUE AJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKHUX
NPEJICTaBICHUN O CTPOEHUU aToMa JJisi OOBSCHEHUS Pe3ybTaTOB CIEKTPaIbHOTO
aHaJIM3a BEUIECTB; — XapaKTEPU30BaTh POJIb a30TOCOAEPIKALIUX
TeTePOIMKINICCKUX COSTMHEHNN U HYKICMHOBBIX KUCIOT KaK BaKHEUIITUX
OMOJOTUYECKN AaKTUBHBIX BEIIECTB; — MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHH, JIEKAIINX B OCHOBE MPUPOIHBIX U
IIPOU3BOICTBEHHBIX IIPOLIECCOB.

Conepxxanue Kypca

Tema 1. Ctpoenue atoma. [lepuoanueckuii 3aKOH U MEPUOUYECKAsT CUCTEMA
xumudeckux asemenToB J[. 1. Menneneena (10/15 1) Ctpoenue atoma. CioxHOE
cTpoeHue aToma. JlokazaTenbCcTBa 3TOr0: KaTOJIHbIE U PEHTICHOBCKUE JTyYH,
dboTordpexT, paanoakKTUBHOCTh. OTKPBITHE dJIEMEHTAPHBIX YaCTHII: JICKTPOHA U
HYKJIOHOB (IIpOTOHOB U HeWTpoHOB). Monenu Tomcona, Pezepdopna, bopa.



[Toctynatel bopa. CTpoeHne aToma B CBET€ KBAHTOBO-MEXaHUYECKUX
npenacrabieHuid. HykiaoHs! (IpOTOHBI U HEUTPOHBI), HYKIUAbL. [loHsATHE 00
n3o0apax U u30Tomax. SnepHeie peakiuu U ux ypaBHenus. KopnyckymspHo-
BOJIHOBOU Ayanu3M 3jieKTpoHa. [loHsTHE 37eKTpOHHOM OpOUTaIu U 3IEKTPOHHOTO
obOnaka, s-, p-, d- u f-opouranu. Ksantopbie uncia. CTpOCHHE IEKTPOHHOMK
o0oouku atoma. [Topsiiok 3amoaHEeHUs JIEKTPOHAMHU aTOMHBIX OpOUTaieil B
COOTBETCTBUM C MPUHLIMIIOM MUHUMYMa SHEpruu, 3amnperoM llaynu, npaBuiom
Xynpa, npaBuioM KieuykoBckoro. DneKTpoHHbIE (OPMYJIBI aTOMOB U MOHOB.
[lepuonuueckuii 3axkoH Jl. 1. Menaeneesa. [Ipeanocbuiku OTKpbITHS: paOOThI
IPEAIIECTBEHHUKOB, PEIICHUS MEXIYHAPOJHOIO Che3/1a XUMUKOB B I'. Kapicpyn,
nuyHOocTHBIE KauecTBa [. 1. MenneneeBa. OTKpbITHE MEPUOIUUECKOTO 3aKOHA.
MenneneeBckasi GopMyIUpPOBKA MEPUOUUECKOTO 3aKOHA. B3anMocCBsI3b
NEPUOINYECKOTO 3aKOHA U TeOpHUH CTpoeHus aroma. CoBpeMeHHas popMyIUpPOBKa
NEePUONYECKOTO 3aKOHA. B3aMOCBSI3b NEPUOUUECKOTO 3aKOHA U MEPHO -
nuueckoit cuctemsl. [lepuoauueckas cuctema u ctpoeHre aroma. dusznueckuii
CMBICJI CUMBOJIMKH TIEPUOIUYECKON CUCTEMBI. MI3MeHeHne CBOMCTB 2JIEMEHTOB B
NepuoIax U IPyIax Kak PyHKIUs CTpOeHUsI X aToMOB. [[oHATHS «dHEPTUs
MOHU3ALUN» U «CPOJICTBO K JIEKTPOHY». IleproIuiHOCTh N3BMEHEHUS
METAUTMYECKUX U HEMETAJNIMUYECKUX CBOMCTB 3JIEMEHTOB B IpyNIiax v Mepuojiax
KaK (yHKIUSI CTPOCHHUS JIEKTPOHHBIX 000JI0OUEK aTOMOB. 3HAYEHUE
NEPUOINYECKOTO 3aKOHA U MEPUOAUYECKON CUCTEMBL. 25 JleMoHCTpauu.
doroaddext. Katonusie nyun (31€KTpOHHO-Ty4YeBbIe TpyOKH). [lopTpeTs
Tomcona, Pesepdopna, bopa. [loprpets Banenko u ["'anona, bepuienuyca,
JleGepeitnepa, Hetonennca, MenaeneeBa. Mojenu opouraneil pa3nuuHoi OpMBI.
CrieKkTpbl NOTJIOUIEHUS U UCITyCKAHUS COSAMHEHHH (C MOMOIIBIO CIIEKTPOCKOIIA).
Paznuunbie BapuaHThl TAOIUI IEPUOIUYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB
. . MenpaeneeBa. O6pa3ibl MPOCTHIX BEIIECTB, OKCHUIOB U THAPOKCHIOB
3JIEMEHTOB TPETHETO MEPHOaa U JEMOHCTpaIua uX cBOMCTB. Tema 2. XuMudeckas
cBs3b U cTpoeHue BemecTra (10/14 1) Xumudeckast cBs3b. [loHATHE 0 XUMHUYECKOM
cBs3u. OCHOBHbBIE XapaKTEPUCTUKU XUMHUYECKOM CBSI3U: SHEPIus, JJINHA,
JUTIOJIbHBIN MOMEHT. MloOHHas XumMuuyeckas CBA3b U HOHHBIE KPUCTAJUIMYECKUE
peméTKU. 3aBUCUMOCTD (PH3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUTMYECKON
pemétku. Bo30yxaénHoe coctosinue aroma. [loHsTHE O KOBaJIGHTHOM CBSI3H.
OOMeHHBII MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOU CBSI3H.
DNEeKTpOoOTpUIATENbHOCTh. HanpaBieHHOCTh KOBAJICHTHOM CBSI3H, €€ KPaTHOCTb,
G- U Tt- CBSI3U. JJOHOPHO-aKIENTOPHBIN MEeXaHU3M 00pa30BaHUs KOBaJIEHTHOMN
CBsI3H. THUIBI KPUCTATUIMYECKUX PEMIETOK Y COCTUHEHNN C KOBAJIEHTHOM CBSA3BIO:
aTOMHAsl ¥ MOJICKYJISIpHAsI. 3aBUCUMOCTh (DM3UYECKUX CBOMCTB BEHICCTB OT TUTIA
KPHUCTAJUIMYECKON pemETKU. [Ipupoga XuMUYECKOU CBSI3U B METAJUIAX U CIUIaBaXx.
OO6uue puznyeckre CBONCTBA METAILIOB: TEIUIO- U 3JEKTPONPOBOIHOCTbD,
IUIACTHYHOCTD, METAJJIMISCKHI OJIECK, MarHUTHBIE CBOMCTBA. MeTamnyeckast
KpUCTaJITnyecKas pemeTka u e€ ocooeHHOCTH. KOMILIeKCHbIE COeTMHEHUSI.
KommiekcooOpa3oBanue v KOMILIEKCHbIE coeTUHEHUS. CTpOeHHE KOMIUIEKCHBIX
COEIMHEHUI: KOMIUIEKCO0Opa3oBaTeiib U KOOPAUHALIMOHHOE YUCIIO, TIUTAH/IbI,
BHYTpEHHSs U BHelHss cdepbl. Kiaccudukaiys KOMILUIEKCOB: XelaThl,



KaTUOHHbBIC, aHUOHHBIC U HEUTpaJIbHbIE, aKBAKOMIUIEKCHI, aMMHAKaThl, KAPOOHUIIBI
MeTaJIoB. HoMeHKnaTypa KOMIUIEKCHBIX COEAUHEHUN U UX CBOMCTBA.
Jlucconmanusi KOMIUIEKCHBIX COCIMHEHUI. 3HAYEHUE KOMIUIEKCHBIX COCTMHEHUN U
WX pOJb B IpUpOjie. ArperaTHble COCTOSHUS BellecTB U (a30Bbie mepexoabl. ['a3bl
u ra3zoBbie 3aKkoHbI (boitns—Mapuorra, lllapis, ['eit-Jlroccaka). YpaBHeHue
MenneneeBa—Knaneiipona miisa uaeanbHoro rasa. JKuakoctu. TekyuyecTs,
ucnapesue, kpucramnusauus. Teépable Bemectna. Ilnasnenue. da3obie
nepexoabl. Cyonumanus u necyonumanus. XKunkue kpuctaisl. [Inazma.
MexmonexkyispHble B3auMOAeUCcTBUs. BonopoaHas cBA3b U €€ pa3HOBUIHOCTH:
MEXKMOJICKYJISIpHAsI U BHYTpUMOJIEKYJsipHasi. DU3nueckne CBOMCTBA BEIIECTB C
BOJIOPOJIHOM CBA3bI0. bruonorudeckas posib BOJOPOIHOM CBA3U B OpraHU3AIUU
CTPYKTYp O€JTKOB M HYKJICMHOBBIX KUCJIOT. BaHiepBaasb - COBO B3aUMOJICUCTBUE U
€ro TUIIbI: OPUEHTAIMOHHOE, MHAYKIIMOHHOE U TUCIIEPCUOHHOE. J[eMoHcTpanuu.
Komnnekuus kpucTanandeckux BEIIECTB MIOHHOTO CTPOSHUSI, aMOP(HBIX BEIIECTB U
U3J1eIUi U3 HUX. MoJenu KpUCTAUTMYECKUX PEIIETOK COEAMHEHUN ¢ MOHHOM
CBsI3b10. MOJI€JIM MOJIEKYJT PA3IMYHON apXUTEKTYpbl. MOJIeNIN KPUCTAITUYECKUX
BEILIECTB aTOMHOM M MOJICKYJISIPHOUM CTPYKTYphI. 26 Komiekius BenecTs
aTOMHOI'0 ¥ MOJIEKYJISIPHOTO CTpOoeHMs U u3aenuid u3 uux. [loprper Bepuepa.
[Tony4yeHrne KOMIUIEKCHBIX OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUIA.
JleMOHCTpalus CyXux KpuCTallIoruapaToB. Moienu KpUuCcTAUIMYECKUX PEIIETOK
MeTauioB. Boia B pa3iMyHbIX arperaTHhIX COCTOSHUX U €€ (Da3oBbIe MEePEXOIb.
Bosronka noma uinm 6eH30iHOM KUCIOTHL. [narpamma «@®a3oBbie epexo/ibl
BemectBy». Moaenu monekyn JIHK u 6emnka. JlaGopatopHbIe OIBITHI.
B3aumoneiicTBiie MHOTOATOMHBIX CIIUPTOB U TJIFOKO3bI € (DEeJTMHTOBOM YKHJIKOCTBIO.
KauecTtBennble peakiuu Ha noHBI Fe2+ u Fe3+. [IpakTtuueckas padora 1.
[TonyuyeHne KOMIUJIEKCHBIX OPTraHMYECKUX U HEOPraHUYECKUX COECTUHEHHU,
uccieaoBanre ux cBorcTB. Tema 3. JlucniepcHble cucTeMbl U pacTBOPHI (9/12 1)
JlucniepcHble cucTeMbl. XUMUYECKUE BEMIECTBA U CMECU. XUMHUUYECKAs! CUCTEMA.
['omoreHHbl€ 1 reTeporeHHble cMecH. JlucnepcHas cucreMa: TUCIEPCUOHHAs
cpena u qucnepcHas ¢aza. Knaccudukaius ucnepcHbIX cucTeM. A3pOo307Iu.
[Iponemnentsl. OMynbcun U 3Mynbratopsl. Cycnensuu. CenrumeHTanus.
Komnougnsie pactBopsl. Db dext Tunmans. [lomydenne KomTONIHBIX paCTBOPOB
JTUCTIEPCUOHHBIM, KOHICHCAIIMOHHBIM ¥ XUMHUYECKHM CTIOCO0amMu. 3011 U
koaryssinus. ['enu u cunepesuc. 3HaueHHe KOJTIOMAHBIX CUCTEM. PacTBOPHI.
PacTBOpBI KaK TOMOT€HHBIE CUCTEMBI U UX TUIIBI: MOJIEKYJISIPHBIE, MOJIEKYJIIPHO-
HMOHHBIE, HOHHBIE. CITOCOOBI BHIPAXKEHUS KOHIIEHTPALUH PaCTBOPOB: 00BEMHAS,
MAacCOBasi U MOJIbHASI JOJIM PACTBOPEHHOIO BelleCTBA. MosIpHas KOHUEHTpALUA
pacTBopoB. JlemoncTparuu. O0pasIfsl TUCTIEPCHBIX CHCTEM M X XapaKTePHEIC
npu3Haku. O0pas3ibl (KOJIEKIMHI) OBITOBBIX M TPOMBILIJIEHHBIX a3p030JeH,
SMYJIbCUM U cycneH3uil. [[poxoxaeHue Jiyda cBeTa yepe3 KOJUIOUIHbBIE U
UCTUHHBIE pacTBOPHI (3pdekT Tunaans). 3aBUCUMOCTh PACTBOPUMOCTH B BOJIE
TBEPJIBIX, )KUJIKUX U Ta3000pa3HbIX BEIIECTB OT TeMmnepaTypsl. [lonyuenue
MIEPECHIIIEHHOTO PacTBOpa THOCYJb(aTa HATPUS U €r0 MTHOBEHHAas!
Kpuctaimuzanus. JJabopatopHbie ONbIThl. 3HAKOMCTBO € KOJIJIEKIIUSIMU MMUILIEBBIX,
MEIUIIMHCKUX U OMOJIOTHYECKHUX Teyei 1 3o0iei. [lonmydyeHue KoTouIHOTO



pactBopa xsopuaa xene3a(lll). [Ipaktuueckas padota 2. [IpurotoBnenue
pacTBOpPOB pa3aM4HON KoHUEHTpauuu. [IpakTtuueckas padora 3. Onpenenenue
KOHIICHTPAIIMU KUCIOTHI TUTpoBaHueM. Tema 4. Xumudeckue peakiuu (9/14 )
OCHOBBI XMMUUYECKON TEPMOJIMHAMUKHA. XUMHUYECKAST TEPMOIUHAMUKA.
Tepmoaunamuueckas cucrema. OTKpbITasi, 3aKpbITasi, U30JUPOBAHHAS] CUCTEMBI.
BayTpeHHss sHEprusg CUCTEMbL. DHTAIIBIIUS, WIH TEIJIOCOAEPKAHUE CUCTEMBI.
[lepBoe Hauano TepMoaUHAMUKH. M30XOpHBIN U M300apHBIN MTPOIIECCHI.
TepMmoxumMuueckoe ypaBHeHue. DHTanbnus. CTaHaapTHas SHTAIbOUA. Pacuér
SHTAJIb- 27 UM peakiuu. 3aKoH I'ecca U cieacTBus U3 Hero. JHTponus. Bropoe u
TpeThe Hauaja TepMmoarnHamMuku. CBoOoaHas sHeprusa ['u66ca. CkopocThb
XUMUYECKHUX peakuuil. [IoHATHE 0 CKOPOCTH peaklu. DHEPTUS aKTUBALUU U
AKTUBHPOBAHHbBI KOMILUIEKC. 3aKOH AEUCTBYIOMMUX Macc. Kunetuueckoe
YpaBHEHUE U KOHCTAHTA CKOPOCTH XMMUUYECKOU peakuuu. [Topsaok peakuuu.
@DaKTOpBbl, BIHSAIONIME HA CKOPOCTh TOMOT€HHOM peakiuu: MPUpoJIa U
KOHIICHTpALMs Pearupyrolnx BEecTB, TeMneparypa. TeMnepaTypHblii
koadunment. YpaBaenue C. Appenunyca. DakTopbl, BAUSIONINE HA CKOPOCTh
reTepOreHHOM PeaKIMK: KOHIICHTPALIMS PEArupyoIINX BEUIECTB U IJIOMIAb UX
CONPUKOCHOBEHUSI. OCHOBHBIEC MOHATHS KATATUTUUECKON XUMUU: KaTAIU3aTOPhI U
KaTaju3, TOMOT€HHBIM ¥ TETEPOT€HHBIN KaTaln3, IPOMOTOPbI, KATATUTUUYECKUE
SIIBl 1 UHTUOUTOPBI. MexaHu3M AeicTBUs Katann3aTopoB. OCHOBHBIE THITBI
KaTajin3a: KUCIOTHO-OCHOBHOM, OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIN,
METAJTOKOMIUIEKCHBIN M KaTalu3 MeTajiaMu, (pepMeHTaTuBHbIN. DepMeHTHI Kak
OMOJIOTUYECKUE KaTalu3aTOPhl OEIKOBOM MpUPOabl. XUMUYECKOE paBHOBECHE.
[TonsiTue 00 0OpaTUMBIX XUMHUYECKHUX MPOIeccax. XUMHUECKOe paBHOBECHE,
KOHCTaHTa paBHOBecHsa. CMEIIEHHE XUMHYECKOTO PABHOBECHS ITPU UBMEHEHUH
KOHLICHTPALIMK BEUIECTB, IaBJIICHUS U TeMIlepaTypsl. JleMoHcTpanuu.
DK30TepMUYECKHUE MTPOLIECCH] HA TPUMEPE PACTBOPEHUS CEPHOI KUCIOTHI B BOJE.
DHJIOTEPMUYECKHUE TTPOLIECCHl HA MPUMEPE PACTBOPEHHUSI COJIE aMMOHMUSI.
N3ydeHne 3aBUCUMOCTH CKOPOCTU XUMUYECKON pEaKIUU OT KOHIIEHTPAIUU
BEIIECTB, TEMIEPATYPhI (B3aUMOICHCTBUE TUOCYb(aTa HATPUS C CEPHOU
KHCJIOTOM ), TOBEPXHOCTH CONPUKOCHOBEHHSI BEUIECTB (B3aUMOJEHCTBUE COJISTHOM
KHCJIOTHI C TPaHyJaMU U MOPOIIKaMU aJlOMUHUA WK UUHKA). [IpoBeneHue
KaTaJIUTUYECKUX PEAKLIHM pa3IOkKEHUs NIEPOKCUIA BOJIOPOAA, TOPEHHUS caxapa,
B3aUMOJICMCTBUS HOJa U amtoMuHus. Koppo3us xkenes3a B BOIHOU cpeae ¢
YpOTpONHUHOM U 6e3 Hero. HabmroieHne cMemennst XaMU4ecKOro PaBHOBECHS B
cuctemax 2NO2 N204 FeCl3 + 3KSCN Fe(SCN)3 + 3KCl JTaGopaTtopHbIii OTIBIT.
3nakomcTBO ¢ Kosutekueir CMC, coaepxaiiux sH3uMbI. [IpakTudeckas paborta 4.
N3yuenue BAUSHUS pa3TUIHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON PEAKITHH.
Tema 5. Xumnueckue peaknuu B pactBopax (12/21 1) CBoiicTBa pacTBOpOB
anekTponuToB. Boma — cnabwiii anextponut. Katnon ruapokconus. Mornoe
npousBeieHue BoJbl. HeiiTpanpHasi, kucinoTHas U menoynas cpena. [loustue pH.
Bonopoansiii nokazarens. Unaukatopsl. Posis pH cpeasl B mpupoae u xu3Hu
yesnoBeKka. IOHHbIE peakly U yCIO0BHS UX IPOTEKaHUsA. PaHHUE ITpeacTaBiIeHus O
KHMCJIOTaX U OCHOBaHUAX. KHCIIOTBI 1 OCHOBAaHUS C MO3ULIMU TEOPUU
AIEKTPOJUTHYECKON AUCconrauu. Teopust KUCIOT U OCHOBaHUM bpéHcTena—



Jloypu. Conpsix€HHbIe KUCIOTHI U OCHOBaHHUs. 28 AMdonutel. Knaccudpukanus
KHUCJIOT U CIIOCOOBI UX nosydeHus. O01e XuMUIeCKUe CBOMCTBA OPTaHUYECKUX U
HEOPraHUYECKUX KUCIIOT: PEAKIIUHU C METAIUIAMU, C OKCHUJAMU U TUIPOKCUAAMHU
METAJIOB, C COJISIMH, CO cnupTaMu. OKUCIUTEIbHBIE CBOMCTBA
KOHIICHTPUPOBAHHOM CEpHOU U a30THOM KucIoT. Knaccudukanuss ocHOBaHUN U
cnoco0bl UX noiaydeHusd. O0ume XuMUYECKHe CBOMCTBA 1IEI0YEeH: peakluu ¢
KHCJIOTaMH, KUCJIOTHBIMHU ¥ aM(DOTEPHBIMU OKCHIaMHU, COJISIMU, HEKOTOPBIMU
METaJUIAMHU U HEMETAJIJIAMH, C OPraHUYECKUMHU BELIECTBAMHU
(ramouaonpor3BOAHBIMY YTIEBOI0POI0B, (DEHOIOM, KUpaMu). XUMUUECKUE
CBOICTBA HEPACTBOPUMBIX OCHOBAHUM: PEAKIIUU C KUCIOTaMU, PEAKIUU
Pa3NIoKEHUS U KOMIUIEKCO00pa30oBaHus. XUMUUECKUE CBOMCTBA O€CKUCIOPOIHBIX
OCHOBaHUM (aMMHaK U aMUHBI): B3aUMOJICHCTBUE C BOJIOM U KUCJIOTAMH.
Knaccuduxanus coneit opraHMu4eCKuX U HEOPraHUUECKUX KUCJIOT. OCHOBHBIC
CIOCOOBI MOTYYEHUS coJield. XMMHUYECKHE CBOMCTBA COJEH: pa3iiokeHue npu
HarpeBaHuu, B3aUMOJCHCTBUE C KUCIOTaMU, IET0YaMU U JAPYTUMH COJISIMH.
XKéctkocTh BobI U criOcOOBI €€ ycTpanenus. ['uaponus. [lonstre «ruaponus.
IM'uaponus coneit u ero kinaccudukamnus: oOpaTUMbBINA U HEOOPATUMBIH, IO AHHOHY
U TI0 KaTUOHY, CTYTICHYAThIA. Y CUJICHHE W TI0/IaBJICHUE 00paTUMOTO THIPOJIH3A.
HeobOpatumslit ruaponn3 OuHapHbIX coenuHeHui. JleMoncrpaiuu. CpaBHEHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB ANEKTPOJIUTOB. CMEIIEHHE PAaBHOBECHUS MPU
JTUCCOLMAIIMU CNA0BIX KUCIOT. UHAUKATOPHI U M3BMEHEHHE UX OKPACKU B Pa3HbIX
cpenax. BzanmoelicTBue KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOM KUCIIOT, a
Tak)Ke pa3z0aBIeHHON a30THOM KUCIOTHI C MeJIbI0. Peakius «cepedpsaHoro
3epKana» JIjs MypaBbHUHOM KUCIOThL. B3anmoneiicTBue aMmmMuaka 1 METUJIAMHHA C
XJIOPOBOIOPOAOM U Boou. [TonydeHne u cBOMCTBA pacTBOpa rUAPOKCUIA HATPUSL.
[TonyueHue MblIa U U3yUYEHHE CPEJIBI Er0 pacTBOpa MHAUKaTOpamu. ['uaponus
KapOOHATOB, CyIb(})ATOB U CUIIMKATOB IIEJIOYHBIX METaIIOB, HUTpata ceuHma(ll)
WIN [IMHKA, XJIopuaa aMmMoHus. JlabopaTtopHble onbIThL. Peakiuu, mpoTekaromme ¢
o0pa3oBaHHEM OCaJKa, Ta3a WIH BOJbI C y9aCTUEM OPTaHUYECKHUX U
HEOPTraHUYECKUX JIEKTPOJUTOB. CBONCTBA COJITHOM, pa30aBiIeHHON CEPHOU U
YKCYCHOM KUCIOT. B3aumoelicTBre rupoKCcCHIa HATPUS C COJISIMU: CYJIb(paTOM
Menu(Il) u xnopunom ammonus. [lonyuenue u coiictBa ruapokcuaa meau(1l).
CaoticTBa pacTBOpoB coseit cynbdarta meau(Il) u xnopuaa xeneza(Ill).
HccnenoBanue cpeibl paCTBOPOB € TOMOIIBIO HHIUKATOPHOM Oymaru.
[IpakTrueckas padota 5. MccienoBanue CBOWCTB MUHEPAIbHBIX U OPraHUYECKUX
kucnot. [Ipaktuueckas padota 6. [lonydenue coneit pa3nuuyHbIMH CIOCOOAMHU

U HuccleqoBaHue ux cBOMCTB. [IpakTuueckas padora 7. [ MaApoaN3 OpraHMuecKux u
HEOpPraHudeckux coenHeHu. Tema 6. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE
nporecchl (9/13 1) OKuCINTEILHO-BOCCTAHOBHUTENIbHBIC peakiuu. [TonsaTre 06
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. Crenenp okucienus. [Ipoueccs
OKHCJICHUSI U BOCCTAHOBJIEHUS. BaKHENIIINE OKUCIIUTENN U BOCCTAHOBUTEH.
Merton 29 saekTpoHHOT0 OanaHca Jyisi COCTaBICHUS YPAaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakiuii. MeToapl HOHHO-3JIEKTPOHHOTO OanaHca (MeToJ
nosnypeakiuit). OKUCIUTEIbHO-BOCCTAHOBUTEbHBIEC MOTEHIHANIBI. DJIEKTPOIIU3.
[ToHATHE 371EKTPOIIN3a KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO ITpoLecca Ha



ANEKTPOJaxX. DNEKTPOIU3 PACIIIABOB ANEKTPOIUTOB. DIEKTPOJIN3 PACTBOPOB
AJIEKTPOJUTOB C MHEPTHBIMU AJIEKTPOJIAMU. DIIEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB
C aKTUBHBIM aHOAOM. [IpakTHUeCcKOe 3HAUYCHUE FNEKTPOIN3A: STEKTPOXUMUUECKOE
MOJIyYEHHUE BEIIECTB, AJEKTPOXUMHUYECKAsI OUUCTKA (paUHUPOBAHKE) METAILIIOB,
raJbBaHOTEXHUKA, FaJbBAHOIUIACTUKA, rajlbBaHU3ALMS. XUMUUYECKUE HCTOUYHUKHU
ToKa. ['anibBaHn4eckue 3neMeHThl. CTaHAapPTHBIN BOJOPOIHBIN IEKTPO/I.
CrangapTHble 3JE€KTPOAHBIE TOTEHIINATBl. COBPEMEHHBIE XUMUYECKHNE UCTOUYHUKHU
Toka. Koppo3us MeTamioB u crnocoObl 3auiuThl OT HE€. [ToHsATHE «KOPPO3Us».
XuMudeckas 1 dJIeKTpoxuMuueckast kopposus. CriocoObl 3alIUThl METALIOB OT
KOpPPO3UH: TPUMEHEHHE JIETUPOBAHHBIX CIJIABOB, HAHECEHUE 3aI[UTHBIX
NOKPBITUM, I3MEHEHUE COCTaBa UM CBOMCTB KOPPO3UOHHOM CPEIbI,
AIEKTPOXUMHUYECKUE METOIbI 3alUThI. [leMoHcTpanuu. BocctanoBiaeHne okcuia
menu(Il) yrném u Bomopoaom. BocctanoBieHue n1uxpoMara Kajaus STUIIOBBIM
ciuptoM. OKHCIUTENbHBIE CBOMCTBA AuXpomata kanua. OKUCIeHre allbaeruaa 10
KapOOHOBOM KUCIIOTHI (peakius ¢ ruapokcuaom Menu(ll) unm peakmus
«cepedpsHOro 3epkana). IaekTpoaus pactBopa cynbdarta meau(ll). CocraBnenue
rajJbBaHUYECKUX A1EMEHTOB. Koppo3usi METaiOB B pa3IMYHBIX YCIOBUSX U
METO/bI 3aITUThI OT He€. JlabopaTopHbie ONbITH. B3auMoelcTBIE METAIOB C
HEMETa/UIaMHU, C pACTBOPaAMHM COJIEN U KUCIIOT. B3auMojieiicTBre ¢ MeIbIO
KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM KUCIOT. OKUCIUTENIBHBIE CBOMCTBA
NEpMaHraHarta Kajus B pa3JInuHbIX cpenax. O3HaKOMIIEHHE C KOJUIEKIUEn
XUMHYECKUX UCTOYHUKOB TOKa (OaTtapeiiku, CBUHIIOBbIE aKKyMYJISITOPHI U T. [I.).
Tema 7. Hemetamist (23/40 1) Bogopoa. JIBoiicTBEeHHOE TTOJIOKEHHE BOIOPOIa B
NEPUONYECKON CUCTEME XUMHUYECKUX A1eMeHTOB: B [A- u VIIA-rpynnax.
N3otonsl Bogopona. HaxoxieHre Bogopoaa B IPUPOJIE, CTPOEHUE MOJIEKYIIBL,
dbu3uvecKkue cBOMCTBa. XMMUYECKHUE CBOMCTBA BOJIOPO/Ia: BOCCTAHOBHUTEIIHHBIC
(B3auMozeiicTBrE ¢ 60Jee AMEKTPOOTPUIIATEILHBIMA HEMETAJUIAMH M OKCHIAMH
METaJUIOB, THIPUPOBAHNE OPTAHUYECKUX BEIIECTB) U OKUCIUTEIBHBIE (C
metaiamu [A- u [IA-rpynm). [lomydenue Bogoposa: B 1abopaTopuu
(B3auMOJIEMCTBHE KUCJIOT C METAJIJIAMH) M B MPOMBIIIIEHHOCTU (KOHBEPCHS).
[Ipumenenue Bogopona. I'asiorensl. OnemenTsl VIIA-Tpynibl — rajioreHsl:
CTPOEHUE ATOMOB U MOJIEKYJI, TAJIOTEHBl — IIPOCTHIE BEIIECTBA, CPABHUTEIIbHAS
XapaKTEpUCTUKA COEIMHEHUH rajoreHoB. ['anorensl B mpupojie. 3aKOHOMEPHOCTHU
U3MEHEeHHS QU3HUECKUX U XUMUYECKUX CBOMCTB B VIIA-rpymme: B3aumoeiicTBre
rajoreHoB ¢ METAJUIAMU U HEMETAJUIAMH, CO CIJIOKHBIMUA HEOPTaHUYECKUMU U
OpraHM4eCcKUMH BeuecTBaMu. [lonyduenue u npumenenue raaoreHos. 30
["anmorernoBogopoapl. CTpoeHue u pu3nveckre CBONCTBA TaIOT€HOBOJOPOIOB.
XHUMHUYECKHE CBOMCTBA IraJIOT€HOBOJOPOIHBIX KUCIOT: KUCIOTHBIE CBOMCTBA,
BOCCTaHOBHUTEJIBHBIE CBOMCTBA, B3aNMOJICCTBUE C OPraHUYECKUMU BEIIECTBAMMU.
[Tonydyenue ramoreHoBO10poaAOB. ['anorennarl. KauecTBeHHBIE peakMy Ha
rajoreHua-uoHbl. Kucinopoausie coenunenus xnopa. OKCuasl XJjopa.
Kucnoponconepxamue kucinorsl xjaopa. Coau KUCI0pOICOIEPKAMMNX KACIOT
xJsiopa. [losryyeHne u mpuMeHEeHnEe BaXKHEUIINX KUCIOPOIHBIX COETMHEHNN XJIOpa.
Kucnopoa. Obmas xapakrepuctuka 3nemeHToB VIA-rpynnsl. Kuciopon:
Hax0XJICHUE B MPUPO/IE, MOTyUeHUE (JaOOpaTOPHBIE U TPOMBILIIIEHHBIE CIIOCOOBI),



¢uznueckue cBoricTBa. XMMHUYECKUE CBOMCTBA KUCIOPOAA: OKUCIUTEIbHbIE
(B3auMoIeiCTBUE C OPraHUYECKUMHU U HEOPTaHUUYECKUMHU BEIIECTBAMM) U
BOCCTaHOBUTEIIbHbIE (B3auMoelcTBHE ¢ pTopom). OOmacTu npuMeHeHus
kuciaopoaa. O30H: HAXO0XKIAECHHUE B IPUPOJE, (PU3NUECKUE U XUMHUECKHE CBOMCTBA.
[Tonydyenue u npuMeHeHue 030Ha. Poib 030Ha B )uBo# npupoae. CTpoeHue
MOJIEKYJIbI IEPOKCHIA BOAOPO/IA, €ro (PU3nYecKrue U XUMUUECKHE CBOMCTBA
(OKuCIUTEIBHBIE U BOCCTAHOBUTENBHBIC). [loydeHre U mpuMEeHeHne MepPOKCUIa
Bogopoxna. Cepa. Haxoxnenue cepsl B ipupojie. BaneHTHbIE BO3MOKHOCTH
aToMOB cepbl. AsutoTponus cepbl. usnueckue cBoiicTBa pPOMOUYECKOM CEepBI.
XMMHUYECKHE CBOMCTBA CEPhI: OKUCIUTENbHBIE (PEAKIIMK C METAJUIAMH, BOJIOPOIOM
U MEHEE JIEKTPOOTPULIATEIbHBIMU HEMETAJIJIAMHU) U BOCCTAHOBUTEJIbHBIE
(peakuuu ¢ KUCIOPOJI0M, KUCIOTAMU-OKUCIUTESIMU), PEAKIIUU
aucnpornopuuoHrupoBanus (co uienoyamu). [lonyuenue cepsl u obnactu eé
npumenenus. Cepoogopos. CTpoeHrne MOJIEKYJIbl, CBOWCTBA, PU3NOIOTHUYECKOE
BO31IelicTBUE cepoBoaopoaa. CepoBogopo Kak BOCCTAHOBUTEIb, €TI0 MOJIyUEHUE
u npumeHnenne. Cynbpuasl U1 ©X XUMHUECKHE CBOMCTBA. Pacio3sHaBanue
cynbhun-nonoB. CepHUCTHIN Ta3. U3nyeckre CBOMCTBA, MOIyYCHHE U
IPUMEHEHHE CEPHUCTOrO ra3a. XUMUYEeCKHUe cBOiCTBa okcuaa cepbl(IV):
BOCCTAaHOBHTEJbHBIE (PEAKIMK C KUCIOPOI0M, OpPOMHOM BOJI0, MIEpMaHraHATOM
Kajusi, cepoBoziopoioM). Biaumoneiicteue co menodamu. CepHUCTast KUCIOTa U
e€ conu. CepHblil anruapu. PU3ndecKrue CBOMCTBA, MOJIYYEHNUE U IPUMEHEHUE
CEepHOro aHruApuaa. XuMUYeCcKUe cBoMcTBa okcuaa cepbl(VI) kak OKUCIUTENS U
TUITUYHOTO KUCJIOTHOTO okcuaa. CepHasi KUCIIOTa: CTpOEHUE U (U3HUECKHE
cBoicTBa. XMMHUUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOU U pa30aBICHHOMN CEPHOM
KHACTIOTHI (OKUCIUTENbHBIE 1 0OOMeHHbIe). [lonyueHue cepHOi KUCTOTHI B
npoMbIieHHOCTH. O0IacTH MpUMEeHEeHHs CepHOM KUCTIoThl. Cynb(aThl, B TOM
qucie Kynopockl. I'mapocynbdatel. Du3nueckue 1 XUMHUECKUE CBOMCTBA COJICH
cepHoil kucioTel. Pacnio3naBanue cynbdhar-aHuoHOB. A30T. O01as
XapaKTEPUCTHKA 3JIEMEHTOB V A-rpynibl. A30T: HAX0XKICHUE B IPUPOJIE,
CTpoeHue aToma, pusndeckue cBorcTBa. OKUCIUTEIbHBIE U BOCCTAHOBUTEIbHBIC
cBolicTBa a3zota. [lonyuenue u npumenenue azora. CTpoeHue MOJIEKYJIbl aMMHUAKa,
ero ¢usmdeckue cBoiictBa. OO6pa3oBaHre MEXKMOJIEKYISIPHON BOJIOPOIHOM CBS3H.
XHUMHUYECKHE CBOMCTBA aMMHUaKa Kak BoccTaHOBUTENsA. OCHOBHBIE CBOICTBA
aMMHakKa Kak JoHOpa 3JIeKTpoHOB. KomIuiekcooOpa3zoBaHue C y4acTHEM aMMHUaKa.
B3anmopelictBue aMmMuaka ¢ OpraHM4eCKMMHU BEIECTBAMHU U YTJIEKUCIIBIM Fa30M.
[lonyuenue u npumeHenne ammuaka. Conu amMoHus: 31 cTpoeHne MOJIEKYII,
dbu3uYecKre U XUMHYECKHEe cBoMCTBa, mpuMeHeHue. Coneobpasyromue (N203,
NO2, N205) u neconeodpazyromue (N20, NO) okcuibl a30Ta, X CTPOCHUE,
dusznyueckre u XUMUIECKHUEe CBOMCTBA. A30THCTasI KHCIIOTA M €€ OKHCIUTEIHHO-
BOCCTAHOBUTENIbHASL TBOUCTBEHHOCTh. COJIM a30TUCTOU KUCIOTbl — HUTPUTHI.
Ctpoenne MOJIEeKyJbl U (PU3NIECKUE CBOMCTBA A30THOM KUCIOTHI. XUMUUYECKUE
CBOMCTBa KOHIEHTPUPOBAHHOW U pa30aBICHHON a30THOM KUCJIOTHI B PEAKIUAX C
MPOCTBHIMU (METaJJIaMH M HEMETAJIJIaMU) U CIOKHBIMU (OPraHUYECKUMHU U
HEOPraHUYECKUMH ) BellecTBaMu. [IpoMbllieHHOE U 1a00paTOPHOE MOTYyUCHHE
a30THOM KHCJIOTHI, €€ mpuMeHeHune. HuTparsl (B TOM 4uCie CEIUTPHI), UX



(pu3znuecKre U XuMUYECKUEe CBOMCTBA. TepMUUECKOE pa3sioKeHHE HUTPATOB.
[Tpumenenue nutpatoB. Pocdop. CtpoeHue aroma, auiorponus docdopa.
®duznyeckre CBOMCTBA U B3aUMHBIE MEPEX0/Ibl AJUNIOTPOIHBIX MOAU(PUKALNNA
docdhopa. Xumnueckue cBoricTBa ¢pochopa: OKUCIUTENbHbBIE (PEaKINU C
MeTaJlJlaMU), BOCCTAHOBUTEJIBHBIC (PEaKIuu ¢ 00jee AIEKTPOOTPUIIATEIbHBIMU
HEMEeTaJJIaMH, KUCJIOTAMUOKUCIUTENSIMU, OEPTOIETOBOM COJIBIO).
HNucnponopuuonupoBanue ¢ocdopa (peakuuu co menouamu). HaxoxaeHnue B
npupojie u noiayuenue ¢pochopa. Ctpoenue u coiictBa hochuna. Oxcuabl
docdhopa(Ill) u (V). DocdopHbie KUCTOTHI, UX GUZNIECKUE U XUMUIECKUE
cBoiicTBa. [lonyyenue u npumenenue dochopHoii (oprodochopHoit) kucnotsl. EE
COJIM U UX IPUMEHEHUE. YTiiepod. Yriepoa — 3neMeHT [VA-rpynmnsl.
AmotporniHbie MOAUGUKAIIMU YTIIEpOa, UX MOJydYeHue u cBoiicTBa. CpaBHEHHUE
CBOICTB anmMasa u rpadura. XuMuuecKre CBOMCTBA yriepoa:
BOCCTAaHOBHTEJbHBIE (PEaKIMK C rajJoreHaMu, KUCIOPOJA0M, CEPOid, a30TOM, BOJIOM,
okcusoM Menu(Il), KucaroTaMu-OKUCIUTENIMU) U OKUCITUTEIbHBIC (PEaKIIUU C
MeTajulaMu, BOJOPOJOM U MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETAJIJIAMH ).
Yrnepon B npupoje. Oxcun yraeponaa(ll): ctpoenne MolieKkyibl, CBOHCTBA,
nostydenue u npuMenenune. Okcua yriepoaa(IV): ctpoeHre MoieKyIibl, CBOMCTBA,
MOJIydeHUE Y TPUMEHEHHUE. YTOJIbHAsI KUCIIOTa U €€ COJTM: KapOOHATHI U
ruapokapOonatel. Kpemuuii. Haxoxaenue B mpupo/e, moydeHne U IpUMEHEHUE
KpeMHHs. PU3HUECKHE U XUMUYECKUE CBOMCTBA KPUCTAIIIMYECKOTO KPEMHHSL:
BOCCTAHOBHTEJIbHBIE (PEAKIUU C TAJIOT€HAMH, KUCIOPOAOM, PACTBOPAMH ILIEJIOYEH,
TUTABUKOBOM KUCIOTON) M OKUCIUTENbHBIE (peakiuu ¢ Metasuiamu). CBoiicTBa
okcuaa kpemuus(IV). Kpemuuesas kucnora u e€ conu. CunmukaTHas
IPOMBIIIIEHHOCTh. JleMoHcTpanuu. [lonyduenne Bogopoaa 1 €ro CBOMCTBa.
Komneknus «I'anorensl — mnpocTteie BemecTBa». [lonydyenue xiopa npu
B3aMMOJICVICTBUHY MEPMAHTAHATA KaJvsl C COJISTHOU KUCJIOTOM. [lomydeHue cossiHon
KHUCJIOTHI U €€ cBOMCTBA. OKHUCIUTEIbHBIE CBOMCTBA XJIOPHOM BOJIBI.
Or6enuBaroliee JAeHCTBHE KaBeIeBON BOAbI. [ opeHne crinuku. B3phIB retap bt
WM TUCTOHOB. [TonyyeHne Kucinopoaa pa3noKeHUEM MIEpMaHraHaTa Kajaus u
HutpaTa HaTpus. [lonydeHre OKCUI0B U3 MPOCTHIX U CIOKHBIX BEIIECTB.
Oxucnenrne aMMHaka ¢ IOMOIIbIO0 HHAUKaTopa U 6e3 Hero. Paznoxkenue
MEPOKCHJIa BOJIOPO/IA, €T0 OKUCIUTENBHBIE CBOMCTBA B PEAKIIMH C THAPOKCHIOM
xene3a(ll) u BoccTaHOBUTENbHBIE — B PEAKIIMU C KUCIBIM PaCTBOPOM
repMaHraHara kanus. ['opeHue ceppl. B3anmoneincTsue cepbl ¢ MeETaJIaMH:
AIOMHHMEM, IMHKOM, kesie30M. [lomyuenne cepoBogopona u cepoBOAOPOAHOU
KHCIOTHI. JloKa3aTenbCTBO HAM4us Cynb(ua-moHa B pactBope. KauecTBennnie
peakiuu Ha cylbpuT-anu- 32 oHbl. CBOMCTBA cEpHOU KUCIOTHI. KauecTBEHHbIE
peakuuu Ha Cynb(PUT- 1 cynbdaT-aHHOHBI. CXeMa MPOMBIIUIEHHON YCTAHOBKHU

b pakImoOHHOM MeperoHKu Bo3ayxa. [lomydenne u pa3nokeHne XJIOpHaa aMMOHHS.
KauecTtBenHas peakuusa Ha non ammoHus. [lonydenne okcuaa azora(IV) B
peaKuuy MEU C KOHIEHTPUPOBAHHOW a30THOM KUCIOTOW. B3aumonaencTeue
okcuja azota(IV) ¢ Bogoit. Paznoxenue HUTpaTa HATpUsl, TOPEHUE YEPHOTO
nopoxa. I'openne dhocdopa, pactBopenue okcuaa dhochopa(V) B Boje.
KauecTtBenHnas peakuus Ha ¢pocdar-annon. Komiekiyus MUHepanbHbIX YI00pEeHHUI.



Komnekuust npupoansix coenuHennit yraepoaa. Kpucrannuueckue pemeTku
anmasa u rpaduta. Ancop6uus okcuaa azora(lV) akTHBUPOBAHHBIM YTIIEM.
Boccranosnenue oxcuna meau(Il) yrném. O3nakomiieHHe ¢ KOJUIEKITUEH
MPUPOAHBIX CUIMKATOB U NPOJYKIMEN CUIUKATHON MPOMBIIIJIEHHOCTH.
ITony4yeHne KpeMHUEBOW KUCIOTHI B3aUMOJAEHCTBUEM PACTBOPA CUJIMKATA HATPUS
C CHJIBHOM KHCJIOTOU. PacTBOpeHME KPEMHUEBON KUCIIOTHI B IIEIOYU U
pasiioxkeHue Nnpu HarpeBanuu. JlabopaTopHbie onbIThl. KauecTBEHHbBIE peakiiny Ha
rajoreHu-uoHbl. O3HAKOMJIEHUE C KOJUIEKIIMEW MPUPOIHBIX COCTUHEHUN CEPBI.
KauecTtBenHas peakius Ha cynabdaT-anuoH. [lonyueHue yriekucioro raza
(peakuueil MpamMopa ¢ COJISTHON KHCJIOTOM) U UCCIIEJOBAHUE €T0 CBOMCTB.
KauecTBenHas peakius Ha kapOoHaT-aHuOH. [IpakTrueckas padota 8. [Tonyuenue
OKCHJIOB HEMETAJJIOB U UCCIIeIOBaHKE UX CBOUCTB. [IpakTrueckas padota 9.
[Tomyuenue ra3oB u ucciaegoBanue ux cBorcts. Tema 8. Metauier (16/33 u)
[Ilesnounblie MeTasuibl. [lo10kKeHNE METOYHBIX METAIIIOB B IEPUOANYECKOMN
cuctreme sneMmeHToB [[. M. MenneneeBa. CTpoeHHE aTOMOB IIEJIOYHBIX METAJIOB,
3aKOHOMEPHOCTH U3MEHEHUS X (PU3NUECKUX U XUMHYECKUX CBOWCTB B
3aBUCUMOCTU OT aTOMHOTO HOMepa (M3MEHEHUE TIOTHOCTH, TEMITEPATYP
TJIABJICHUS U KUTICHUSI, B3aMMOJICCTBUE ¢ BOJIOM ). EnHMYHBIE, 0COOCHHBIE U
o011I1e CBOMCTBA IIEJIOYHBIX METAVIOB B PEAKIHMAX C KUCIOPOJIOM U JPYTUMU
HEMETaJIaMU, )KUJIKUM aMMHAKOM, OPTaHUYECKUMHU U HEOPTaHUYECKUMHU
kuciiotaMu. HaxoxaeHue meaouHblX METAJVIOB B IPUPOJE, UX MOTYUYEHUE U
npumeHeHue. [lonydyeHue u cBolicTBa OKCHJIOB IIETOYHBIX MeTasuioB. [[énoun, nx
cBolcTBa U npuMeHeHne. CoJM 1IETOYHBIX METAJUIOB, UX MPEICTABUTENH U
3Hauenue. Metamnsl Ib-rpynmsi: Mens u cepedpo. CTpoeHue aTOMOB MeJI U
cepeOpa. duznyeckre 1 XUMHYECKHE CBOMCTBA METANIOB, UX MOTYyYEHUE U
npuMmeHeHune. Haxoxxnenue menu u cepedpa B mpupoae. CBOICTBa U MPUMEHEHHE
BakHeHmux coequnenunii: okcunoB meau(l) u (I1), okcuna cepedpa(l), coneit
meau(Il) (xmopuna u cynbdar), coneit cepedpa(l) (bropua, HUTpaAT, Xpomar,
anerar). bepuiunii, Maraui U 1me04YHO3eMeNbHbIE MeTallIbl. [TonoxeHue B
nepuoanueckoi cucreme snemeHToB J[. M. MenaeneeBa. CTpoeHre aTOMOB
metaioB [[A-rpynmel. Haxoxaenue B mpupoje, noixydeHue, Guandeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHECHHUE IETOYHO3EMEIBHBIX METAJNIOB U UX
BOXHEUIIIUX COCTMHEHUM (OKCHJIOB, THIPOKCHUIOB U coJieil). BpeMeHHas u
MOCTOSIHHAS JKECTKOCTh BOJIBI, c1IOcO0bI €€ ycTpaneHus. Monutsl. 33 [{unk.
[Tonoxenue B nepuoanueckor cucreme 3neMenToB JI. M. Menneneena.
Ctpoenne aroma, GU3NUECKHEe M XUMUYECKHE CBOWCTBA IMHKA. Haxoxenue B
MpUpPO/Ie, MOTYyUYECHUE U MpUMEHEeHrEe HMHKA. OKCU, THAPOKCHU] U COJIU LIUHKA: UX
CBOWCTBA M NpUMEHeHUe. AmtoMuHui. [1o10)keHne B nepuoaAnYecKoi cucreme
anemenToB [[. 1. MenneneeBa. Ctpoenne aroma, GU3HUECKUE M XUMUIECKUE
cBoiicTBa amoMuHusA. Haxoxaenue B mpupoae, MoaydeHUe U MPUMEHCHUE
amoMuHus. OKCU, TUAPOKCHUA U COJIM AJTIOMUHHUS, B KOTOPBIX aTFOMUHHI
HaxOJIUTCS B BUJI€ KATUOHA, U altoMUHAThl. CBOMCTBA U MPUMEHEHUE
HEOPraHUYECKHUX COCTMHEHNU amtOoMUHUA. OpraHnyecKrue COCIMHEHUS aTIOMUHHS.
Xpom. Ilonmoxenune B nepuoanueckoit cucreme anemeHToB [. 1. Menneneesa.
Ctpoenne atroMa, (U3NUECKHE U XUMUYECKHE CBOMCTBA Xpoma. HaxoxeHue B



MpUPOAE, NMOTYyUYEHUE U pUMEHEHUE Xpoma. CBOKCTBA, MOJYYEHUE U IPUMEHEHUE
BAXXHEUIIINX COCTMHEHUS XPOMA: OKCUIOB U TUIAPOKCUAOB, JUXPOMATOB U
XpOMAaTOB IIEJIOYHBIX METAIUIOB. 3aBUCUMOCTb KUCIOTHO-OCHOBHBIX CBOWMCTB
OKCHJIOB ¥ TUAPOKCHJIOB XpOMa OT CTEMEHU €ro OKUCICHUsA. XpOMaThl U
JUXPOMAThI, UX B3aUMHBIE NIEPEXObl M1 OKUCIUTEIbHBIE CBOMCTBA. Mapranen.
ITonoxenue B nepuoguueckon cucreMe sieMenToB JI. M. Menneneena.
Crpoenue aroMa, puznueckue 1 XuMHUYECKUEe CBOMCTBa Maprania. Haxoxenue B
MpUpoAe, MOTyUYeHUE U NpuMeHeHue Mapraana. [lonydyenue, cBoiicTBa u
MPUMEHEHNE BAKHENIIIUX COCTMHEHNU MapraHia: OKCUIOB, THAPOKCUIOB, COJIEH C
pa3IUyHOM cTerneHblo okucieHus mapranma. Comnu mapranna( VII), 3aBucumocTtsb
UX OKHUCIIMTENBHBIX CBOMCTB OT cpelibl pacTBopa. JKeneso. [lonoxenue B
nepuoanueckoit cucreme snemeHToB [[. M. Menaeneesa. CTpoeHue aToma,
dbu3nUecKue U XUMHYECKHE CBOMCTBA xkKese3a. Haxoxaenue B npupoje,
noyiydeHue (4yryH, cTajiab) U IpuMeHeHue xenesa. [lonyuenue, cBoiicTBa 1
npuMeHeHne BaxHenmux coequnenui xxeneza(ll) u (I11): okcumoB, ruApoKCUIOB,
coneit. KoMmriekcHble coenuenus xkenes3a. Jlemoncrparuu. O0pasibl HIeT0YHbIX
MeTaJuIoB. B3anMoielicTBHE 1IeIOYHBIX METAIJIOB C BOJIOM. Peakius
OKpaIllMBaHM TJIAMEHHU COJISIMHU IIEJIOYHBIX MeTajioB. O0pa3ibl MetaioB I1A-
rpynnsl. Bzaumoeicteue kanbiys ¢ BoJgol. ['opeHne Maruusi B BOAE U TBEPIOM
yriaekuciaom rase. KauecTBeHHbIe peakiiny Ha KaTHOHBI MarHus, KajabIus, Oapusl.
Peakuuu okpaimvBaHus miaMeHu cojiiMu MetauioB [IA-rpynmel. [lonyyenue
XKECTKOM BOJBI U yCTpaHeHue €€ KECTKOCTU. [lonyduenne u ucciaeroBaHue CBOMCTB
ruapokcuaa xpoma(lll). OxucauTeapHbIe CBOWCTBA AUXpOMATa KaJHs.
OxucnuTenbHbIe CBOMCTBA NEpMaHraHaTa Kaius. JlJabopaTopHbIE OTBITHI.
KauecTBeHHbIE peakiuy Ha KaTUOHBI Meu U cepedpa. [lomyuenue u
UCCJIEJOBAHNE CBOMCTB TMAPOKCHUA [IMHKA. B3anMOaeiCTBUE AIIFOMUHHUS C
pacTBOpaMu KUCIIOT U 1iesiouei. [lonyyeHne u uzyueHue CBOMCTB THAPOKCUIA
amomuHus. Komekuus xene3ocoaepaiux py, 4yryHa u crtainu. [lonydyenue
HEPaCTBOPUMBIX THAPOKCHUJIOB JKeJIe3a U U3yUYeHUe nX cBOUCTB. [lomyuenue
KOMIUIEKCHBIX coeMHeHMH xene3a. [Ipakrudeckas padota 10. Pemenune
AKCIIEpPUMEHTAJIBHBIX 3a7a4 1o TeMe «llonmydenue coeTnHeHnii METAIOB U
ucciea0Banne ux cBOMcTBY. [Ipaktuueckas padota 11. Pemenne
AKCIIEpPUMEHTAJIBHBIX 3a7a4 110 TeMaMm «Metaie» u «HemeTtamisi».



Ne | Pazpgensl, Kon- | Jlara
BO
1 | TeMmsl ypoKoB
i 4acoB
Tema 1. CTpoeHue BenecTn 9
1 | OT OcHoBHBIE CBeZieHUS O CTpoeHUU aToma. /1. 1
2 | [lepuoguyeckasi cucTeMa XUMHUUYECKUX DJIEMEHTOB U 1
yueHue o crpoennu atoma. [[. OT JI.o.Nel
3 | CranoBnenue u pa3Butue [leproguueckoro 3akoHa 1
U TEOPUHM XUMHYECKOT0 cTpoeHus. /1.
4 | onHas XuMu4ecKasi CBsI3b U MIOHHAsI 1
KpUCTaJuIM4ecKas pemerka. /.
5 | KoBanenTHas xumuueckas cBs3b. /l. 1
6 | Mertamnuyeckas xumudeckas cBsi3b. Bogopoanas 1
xumudeckas cBsa3b. J[. OT JI.o.Ne2.
7 | llonumepsr. 1. 1
8 | Hucnepcurie cuctemsl. J[. OT JI,0.Ne3 1
9 | KorrponwsHas pabota Ne 1 «CtpoeHue BemecTBay. 1
Tema 2. Xumnueckue peakuuu 12
10 | Knaccudukanus XuMudecKkux peaxiui. /. 1
11 | TepmoxuMHUeCcKrEe YpaBHEHHS PeaKIIHii 1
12 | Cropoctb xumuueckux peaknuid. J{. OT JI,0.Ne4 1
13 | OOpaTUMOCTh XUMHUYECKUX PEAKITUH. XUMUIECKOE 1

paBHOBecHe U crocoObl ero cmerienus. J. [{. OT




JI,0.Ne5

14

I'mpponus.

15

I'maponus coneit u ero tunsl. OT JL,o.Ne6

16

OKUCIUTENIHLHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
. OT JI,0.Ne7

17

9J'I€KTpOJII/I?> paciiiaBoB 1 paCTBOPOB
QJICKTPOJIUTOB.

18

[IpakTHyeckoe NpUMEHEHHE IEKTPOIIN3a

19

OT IlpaxTuueckas pabora Nel.Pemenue
AKCIIEPUMEHTATBHBIX 3a]1a4 0 TeMe «XUMUuYecKas
peaxus».

20

[ToBTOpEeHue 1 06001IeHIE H3YYEHHOTO

21

KontponbHas pabota Ne 2 « XuMHUUECKUE PEAKITHI

Tema 3. BemiecTBa 1 MX CBOMCTBA

22

Mertamnsr. /1.

23

Hemeramnsr. /1.

24

Heopranuueckue u opranndeckue KuciaoTel. OT
J1,0.Ne&

25

Heoprauunueckue n oprannyeckue ocHoBaHus. /1.
OT JI,0.Ne9

26

Heopraandeckue u opranndeckue am)OTepHBIC
coenuaenus. J[. OT JI,0.Nel0

27

Comu. OT JI,0.Nel 1

28

OT Ilpaktuueckas padota Ne 2. Pemienue




AKCIIEPUMEHTAIIBHBIX 3a/a4 0 TeMe «BemecTsa u
UX CBOMCTBA)

29 | [loBTOpeHue u 06001IeHUE TEMBI 1
30 | KontponwsHas padota Ne 3 «BemectBa u ux 1
CBOWCTBa»
Tema 4. Xumusi 1 cOBpeMeHHOe 00111eCTBO 4
31 | Xumunyeckas texHonorus .IIpousBoacto ammuaka | 1
U METaHoJIa.
32 | Xumudeckasi TpaMOTHOCTb KaK KOMIIOHEHT OOIIIei 1
KyJbTYpPBI YeJTOBEKA
33 | [ToBTOpenue u 0600IICHHE Kypca. 1
34 | IlogBeneHre UTOTOB Y4eOHOTO To/1a 1

Bcero 34 gaca

MartepuajnbHO-TeXHHYECKOEe O0ecredeHue 00pPa3oBaTeJIbHOIO
Inpomecca
1. mporpamma mo xumuu 10-11 knaccer, O.C.I'abpuensn, C.A.Cnankos, -
Mockaa «IIpocBemenue», 2020 r. k yaeOHUKaM IS
obmeobpazoBarenbHbIX yupexaeHuit O.C. 'abpuensa, N.T.
OctpoymoBa «Xumus. 10 knacey», «Xumus — 11 knace», Mocksa
«IIpocsemenue», 2020 r B coorBeTcTBUU ¢ PI'OC cpennero obIiero

oOpazoBanus.( 6a30BbI YPOBEHB)

2. O.C. Taopuensn, WN.I'. OctpoymoBa. Xumwms: 10 wim.: yueb. s
obmeobpazosar. yupexaenuit / O.C. I'abpuensn, N.I'. Octpoymosa. -
M.: IlpocBemenne.202 1. (6a30BBIi YPOBEHB)

3. Meromnueckue pexomenmanuu, 10-11 xmacce, O.C.I'abpuensH,

C.A.Cnankos, - Mocksa «IIpocsemenue», 2020 r.



6.1. Yye6HOe 0600py0OBaHHE

Kommnerotep.

MynbTUMEIUUHBIN TIPOEKTOP.

DKpaH MPOCKIHOHHBIM.

CnpaBouHble TaOIUIIBI.

NHcTpyKTHBHBIE TAOIHIIBI.

Mopenu KpucTamInyecKuX PelieTok.

Habop a1 MoaenrpoBaHus 371€KTPOHHOTO CTPOCHUSI ATOMOB AJIEMEHTOB.
Komnexuumu.

6.2. O6opyaoBaHUe AJis MPOBeJieHUsI JIaO0PaTOPHBIX, MPAKTUYECKUX PaGOT,
AE€MOHCTpaL UK

HarpeBarenbHbie puOOpHI.

HaGop mocyasl u nmpuHAAJICKHOCTEH IS IEMOHCTPAIIMOHHBIX OMBITOB IO
XAMHH.

HaGop mocys! a1 1a00paTopHbIX U MPAKTUIECKUX PAOOT IO XUMUHU.
HunuHapel MEpHBIC.

Kucnoter: consinasi, cepHasi, a3oTHast, optodocdopHas.

IM'uapokcuabl: Kamust TUAPOKCU ,KaTbIIUS TUIPOKCUT , HATPHUS THIPOKCHUI.
Okcuabpl METayuIOB: aTOMUHUSA OKcug, Oapus okcup, kenesza (I1I) oxcwmn,
Kanblusl oKcua, Maraus okcun, meau (II) oxcun (rpanysibl), Kadust OKCHU,
aka okeuy 0,100 kr.

NHaukaTophl: JaKMOWI, METHJIOBBIA OpaHXeBbIH, (heHoIdTaIeHH.

JINCT BHEeCeHUS U3MEHEHNH

Hara nmo Homepa ypokos, | Tema ypoka, | OcHoBaHue /14 Hoxnuch
JKypHAJY, KOIr1a | KOTOpbIe ObLIU KOTOpasi | KOPPEKTHPOBKHU npeacTaBuTeIsl
ObLiIa cejlaHa | MHTErPUPOBAHBI | CTAJIA MOCJIe aAMMHHUCTPALMHU
KOPPEeKTHPOBKA HHTerpanuu LIKOJIbI,
KOHTPOJHPYIOIIETro
BbINOJIHEHHE

KOPPEKTHPOBKH
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