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AIIEKTUBHOTO Kypca
«OCHOBBI OPraHUYECKOU XUMHM

CootBerctByeT denepabHOMY TOCYIapPCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY CPEIHEro 001Iero oopa3oBaHus

Kunacc: 11

VYynurtens: Koukuna O.A.
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1. IlosicHUTeJIbLHAA 3aAUCKA

Pabouas mporpamma cootBeTcTBYeT DeepanbHOMY rocy1apcTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY CPEIHETO 00IIero 0Opa3oBaHMUsL.
OcBoeHme yueOHOTO0 MpeAMETa BO3MOKHO ¢ MPUMEHEHHUEM IEKTPOHHOTO OOYUEHUS U IMCTAHITMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTUI

2. Tlnanupyemblepe3yJibTaThl.
IIpenmeTrHble, MeTanpeAMeTHbIE M JIUYHOCTHbBIE Pe3yJIbTATHI OCBOCHHUS 3JIEKTUBHOI0 Kypca
IIpenmeTrHble pe3yabTarhbl (0a30BbIi YPOBEHB):
e chopMUPOBAHHOCTH NPEICTABICHUN O MECTE XUMUHU B COBPEMEHHOM Hay4yHOU KapTHHE MUPA; TOHUMaHUE POJIM XUMUHU B (GOPMUPOBAHUU
Kpyro3opa u GyHKIIMOHAIbHON I'PaMOTHOCTH YEJIOBEKA JUIs PEIICHUs TPaKTHUYEeCKUX3aay;
e BJIQJICHHE OCHOBOIIOJIAraAIOIIUMH XUMHUYECKUMU MOHATUSMHU, TEOPUSAMH, 3aKOHAMU U 3aKOHOMEPHOCTSMHU; YBEPEHHOE MOJIb30BaHUE XUMHUUECKON
TEPMHUHOJIOTUEN NCHMBOJIMKOM;
® BJAJICHHNE OCHOBHBIMU METOJAaMU HAY4YHOT'O NMO3HAHMS, UCTIOIb3YEMbIMU B XUMUM: HA0IIOJICHNE, ONTUCAHNE, U3MEPEHHE, IKCIIEPUMEHT; YMEHHE
00pabaTbIBaTh, OOBSCHATH PE3YJIbTaThl IPOBEAECHHBIX OIBITOB U J€JIaTh BbIBO/bI; TOTOBHOCTh M CIIOCOOHOCTH METO/IbI IIO3HAHUS IPU PELICHUU
IIPAKTUYECKUX3aa4;
e chOpPMHUPOBAHHOCTb YMEHUS J1aBaTh KOJIMUYECTBEHHBIE OLIEHKU U IIPOBOIUTH PACUEThI 110 XUMUUECKUM (OpMysiaM HypaBHEHHM;
e BIAJICHHE [IPABUIIAMU TEXHUKHU 0€30MaCHOCTH MPH UCIOJIb30BAHUN XUMUUECKUXBEIIECTB;
e chOpMHUPOBAHHOCTb YMEHUS MPOBOAUTH SKCIIEPUMEHTBI Pa3HOM TUIAKTUUYECKON HAIPaBJIEHHOCTH;
e chOpPMHUPOBAHHOCTb YMEHHS OKa3bIBaTh IIEPBYIO IOMOLIb IIPH OTPABJICHUAX, OXKOTaX U JPYruX TpaBMax, CBI3aHHBIX C BEILIECTBAMU U
1a60paTOPHBIMOOOPYIOBAHUEM.
MertanpeamMeTHbIepe3yIbTaThI:
e chOpMHUPOBAHHOCTb YMEHUS CTaBUTh LI€JM U HOBBIE 33/1a4M B yueOe U M03HABATEIbHONIEATELHOCTH;
® OBJIAJICHUE IPUEMAMHU CAMOCTOSITENILHOTO TNIAHUPOBAHUS IyTeH JOCTHXKEHUS 1€, YMEHUs BEIOUPaTh 3 PEKTUBHBIE CIIOCOOBI pelIeHHS

yLIe6HLIX 1 IIO3HABaTCJIbHbIX3ada4,



L4 C(bOpMI/IpOBaHHOCTB YMCHHA COOTHOCUTHL CBOH I[eflCTBHSI C INITAHUPYCMBIMHUPEC3YJIbTATaAMU,



¢ chOpPMHUPOBAHHOCTH YMEHHS OCYIIECTBIISITH KOHTPOJb B IMPOLIECCE JOCTHKEHHS Pe3ynbTaTa, KOPPEKTHPOBATh CBOWCHCTBUS;

e chOpMHUPOBAHHOCTH YMEHHS OLICHUBATH NPABMUIIBHOCTD BBIIOJHEHHS Y4eOHBIX 32/1a4 U COOTBETCTBYIOIIME BO3MOYKHOCTH UXPELICHUS;
® BBICOKMH YpOBEHb KOMIIETEHTHOCTH B 001acTu ucnoybzoBanust UKT;

¢ chOPMHUPOBAHHOCTD HKOJIOTHUECKOTOMBIIILICHUS;

L4 C(bOpMI/IpOBaHHOCTI) YMCHHA ITPUMCHSATH B HOSH&B&TCJ’ILHOﬁ, KOMMyHI/IKaTI/IBHOf/'I n COIII/IaJILHOﬁ IMPAKTHUKE 3HAHHUA, ITOJIYUYCHHBIC IIPU U3YUYCHUU

npeaMera.

JInuHOCTHBIE pPe3yIbTAThI:
e c(hopMUPOBAHHOCTH MOJIOKUTEIHHOTO OTHOIIEHUS K XMMHH, YTO 00yCIaBIMBaeT MOTUBALIMIO K yUeOHOM JesITeNIbHOCTU B BEIOpaHHOMCcdepe;
e chopMUPOBAHHOCTh YMEHHUS PeIIaTh MIPOOIEMbI TIOMCKOBOTO U TBOPUYECKOTOXapaKTepa;
¢ chopMUPOBAHHOCTH YMEHHUS TPOBOJUTH CAMOAHAIIN3 U OCYILIECTBIISATH CAMOKOHTPOJIb M CAMOOLIEHKY Ha OCHOBE KPUTEPUEBYCIEIIHOCTH;

L4 CCbOpMI/IpOBaHHOCTB HAaBBIKOB ITPOSBJICHUA MO3HaBaTEeIbHON HUHUIINATHBLI B y‘-Ie6HOMCOpr,Z[HI/I‘-IeCTBe.

Ilaanupyemple PE3VARTATEI M3YYEHNUA YICOHOI0 PEAMETA

«XHuMuA»:B pe3ynbrare u3ydeHus IEKTUBHOTO Kypca Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus:
BbINMyCKHUK HAYYUTCS:
® pAacKphIBaTh Ha MPUMEPAX POJIb XUMHUH B (DOPMHUPOBAHUH COBPEMEHHOM Hay4YHOI KapTUHBI MUPA U B IPAKTUYECKON IEATEIIbHOCTHYEIOBEKA,
® JIEMOHCTPHUPOBATh HA IIPUMEPAX B3aUMOCBSI3b MEKIY XUMHUEH U JPYTUMHU €CTECTBEHHBIMUHAYKaMH;
® pPAacKphIBaTh Ha MPUMEPAX MOJOKEHUSI TEOPUU XUMHUUYECKOTO cTpoenust A.M.bytiepoBa;
e noHMMATh (puznueckuid cmpich [lepuoanueckoro 3akona J{.M. MenneneeBa u Ha €ro OCHOBE OOBSACHATH 3aBUCUMOCTh CBOWCTB XUMHUYECKUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT JEKTPOHHOTO CTPOCHUSATOMOB;
e OOBSACHATH MPUYMHBI MHOTO0Opa3Hs BEIIECTB HA OCHOBE OOIIUX MPEAICTaBICHHUN 00 X COCTaBE HCTPOCHUU;

¢ [IPUMCHATH IIpaBUJIa CHCTEMaTHYECKOH MG)I(HYHapOI[HOﬁ HOMCHKIJIATYPbI KaK CPpEACTBA PA3JIMYCHUS U I/I)IeHTI/I(I)I/IKaI_[I/II/I BCIICCTB II0 UX COCTABY U

CTPOCHHUIO;



COCTaBIISATh MOJICKYJISIPHBIC U CTPYKTYpPHBIC (DOPMYJIBI OPraHUYECKUX BEIECTB KaK HOCUTENECH HH(POPMAIIK O CTPOCHHUH BEIIECTBA, €r0 CBOMCTBAX U
MIPUHAUICKHOCTH K ONIPEICIICHHOMY KJIaCCYCOESMHEHU;

XapaKTCpU30BaTh OPraHUICCKHUEC BCIICCTBA 110 COCTaBYy, CTPOCHHIO U CBOfICTBaM, YCTaHABJIMBATb NPUIUHHO-CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU
XapaKTCPUCTUKAMUBCIICCTBA,

IIPUBOJUTH IIPUMEPHI XUMUYECKUX PEAKIIMM, pACKPBIBAIOIINX XaPAKTEPHbIE CBOMCTBA TUIIMYHBIX IIPEACTABUTENIEH KIIACCOB OPraHUYECKUX BEILIECTB C
IICJIBIO UX I/IIICHTI/I(i)I/IKaIII/II/I 1 OOBSICHEHUS O6J'IaCTI/IHpI/IMeHeHI/I$I;

IMPOTHO3UPOBATH BO3BMOKHOCTD ITPOTCKAHUA XUMHUICCKUX peaKIII/II\/II Ha OCHOBE 3HAHUU O THUIIaX XUMUYECKOU CBSI3HU B MOJICKYJIaxX PpEarcHTOB U UX
PEaKIIMOHHONCITIOCOOHOCTH;

HCII0JIB30BAaTh 3HAHUA O COCTAaBE, CTPOCHHUU U XUMUUYCCKUX CBOMCTBax BCIIIECCTB IJIA 0€e3011acHOTO MMPUMCHCHUS B HpaKTHq€CKOﬁHCﬂTCHBHOCTH;
MPUBOJIUTH MPUMEPHI MPAKTHUECKOTO MCIOIb30BaHMSI POIYKTOB NMEPEpadOTKH HE(PTH U MPUPOTHOTO ra3a, BBICOKOMOJIEKYISPHBIX COEAMHEHNN
(TToNMMATHIIEHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTOBOJIOKHA);

MIPOBOJIUTH OTIBITHI TIO PACTIO3HABAHUIO OPTaHMYECKUX BEIIECTB: TIUIIEPHHA, YKCYCHOW KHCIIOTHI, HEMTPEISIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmaiia,
OEJIKOB — B COCTaBE MUIIEBBIX MPOYKTOB H KOCMETHYCCKUXCPEIICTB;

BIIQJICTh TIPaBUJIAMU U TIpreMaMu 0€30TacHOM padOThl ¢ XUMHUYECKUMH BEIIECTBAMH U JTA0OPATOPHBIMOOOPYI0OBAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKIIMU U CMEIICHUS! XAMUYECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPOB C IIEITBIO

OIIPCACIICHUSA OINITUMAJIbHBIX YCJ'IOBI/Iﬁ IMPOTCKaHUA XUMHUYCCKUXIIPOLECCCOB,

IIPHUBOJUTH IIPUMEPEI THAPOJIN3a coJieii B HOBCGI[HGBHOI’I JKHU3HH YCJIOBCKA,

IPpUBOANUTL IPUMEPBI OKUCIINTCIIbBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ B IIpUpPOJAC, IPOU3BOJACTBCHHLIX IIPOLECCAX U KU3HCACATCIIbHOCTUOPIaHU3MOB;,
IPpUBOJUTDL IPUMEPBI XUMHUUCCKUX peaKHHﬁ, PaCKPbIBAOIIUX O6I_HI/IC XHMHYECKHE CBOMICTBA IIPOCTBIX BCIICCTB — MCTAJJIOB HHCMCTAJIJIOB,
MIPOBOAUTH PACUCThI HAa HAXOXKIACHUC MOJ'ICKy.]'IHpHOﬁ q)OpMy'J'IBI yriieBo4opoJa 1o nmpoaykKramMm CropaHusd u 1o €ro OTHOCHUTEJIbHOM MIOTHOCTH U
MAaCCOBBIM AOJIAM 3JICMCHTOB, BXOAAIINX B €roCOCTaB,

BJIAZICTh IIpaBUJIaMHU 0€30I1acHOTO O6paH_IeHI/I${ C CAKHNMH, TOPIOYHUMHU U TOKCUYHBIMHU BCUICCTBAMU, CPCACTBAMU 6BITOBOﬁXHMHH;

OCYIIECTBIATH MOUCK XUMHUECKOH MH(POPMALIUU 110 Ha3BaHUAM, HICHTU(UKATOPaM, CTPYKTYPHBIM (POpMYITaMBEIIECTB;



KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH XUMUYECKYIO WH(MOPMAIHIO, COJEPKANIYIOCS B COOOIIEHUSX CPEICTB MacCcOBOM WH(MOpMAINH,
pecypcax VHTepHETa, HAYYHO-TIOMYJSPHBIX CTaThIX C TOYKH 3PCHUS E€CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IIENSX BBISBJICHUS OIMIMOOYHBIX
CyXaeHUul U (HOPMUPOBAHUS COOCTBEHHOMNITOZHIINY;

MMpEACTAaBJIATL IYTH PCIICHUA rJ100aJIbHBIX HpO6JIeM, CTOAIUX NIepea YCIOBCYCCTBOM: SKOJIOTHYCCKUX, SHCPICTUYCCKUX, ChIPbCBBIX, U POJIb XUMHH B

pELIEHUH ITUXIIPOOIIEM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCHA:

HWIUTIOCTPUPOBATH HA NPUMEpPaxX CTAHOBJIICHUE U 3BOJIFOIIUIO OpFaHquCKOﬁ XMMHUHU KaK HAYKH Ha pa3JINYHbIX UCTOPUUYCCKUX ITallaX CCPa3BUTUA,

HCII0JIB30BaTh METOJAbl HAYYHOI'O IMO3HAHUA IIPHU BBINIOJIHCHUHN ITPOCKTOB U yqe6HO-HCCHeJIOBaTeHBCKHX 3a1a4 110 U3Y4YCHUIO CBOﬁCTB, croco0oB

IMOJIYYCHHA U paCliO3HaBaHWA OPTraHNYCCKUXBECIICCTB;

OOBSACHATH MPUPOY U CIIOCOOBI 00Pa30BaHUSI XMMHUECKOHN CBS3U: KOBAJCHTHOM (TOJISIPHOM, HENMOJISIPHOMN ), HOHHOU, METAJITMYECKOM, BOAOPOTHON —

C ICJIBIO OMMPEACTICHUSA XHUMHYSCKOM AKTUBHOCTHUBCIICCTB,

YCTaHABJIIMBATb T'CHCTHYCCKYIO CBA3b MCXKAY KJIaCCaMU OPraHMYCCKHUX BCIICCTB I 000CHOBaHHMS HpHHL[PIHPIaJTBHOfI BO3MOJXHOCTH ITOJIYYCHUA

OpraHu4eCKux COEIMHCHUH 3aJJaHHOTO COCTaBa HUCTPOCHUSA,

YCTaHABJIMUBATb B3aUMOCBA3U MCKIY (baKTaMI/I nu Teopneﬁ, HpPI‘IPIHOﬁ " CIICACTBUEM IIpH aHAJINU3€ HpO6J’IeMHHX CI/ITyaHI/Iﬁ 1 000CHOBaHUU

IIPpUHUMACMbIX pCIHCHI/Iﬁ Ha OCHOBE XMMHYCCKUX3HAHH.

3. Copaep:xaHue 3JIeKTHBHOI0 Kypca B y4eOHOM IJIaHe

B yueOHOM mnaHe Ha uzyuenue xumuu B 10-11 kmaccax oTBoauTcs 2 4aca BHEIEIIIO.

B pazpabotanHoii paboueii mporpamme Ha usydeHue kypca xumuu B 10-11 kmaccax cooTBeTcTBeHHO 0TBOAUTCS 136 "acoB (1o 68 4 B rofy).



Tabuamnuna cogepxxanust yaeOHoro npeamera « Xumusa» 11 kiaace.

Pa3nesnnbl, TeMbl yacel
[ToBTOpenue kypca xumun 10 kinacca 1
38
Paszjnen Ne 1. Teoperuueckne 0CHOBbI XUMMHU
Tema 1.1 BaxkHelne XMMUYECKHE TOHATUS U 3aKOHBI 8
Tema 1.2 Ctpoenue BelecTa 6
Tema 1.3 Xumuueckue peakuuu 6
Tema 1.4PactBOpBI 10
Tema 1.5 DneKTpoXUMHYECKHE PEAKIUN 8




Pa3nea Ne 2. Heopranuveckasi XuMust 22
Tema 2.1 Metauisl 12
Tema 2.2 Hemeramisl 10
Pazngen Ne 3. Xumus u :Ku3Hb 6
Pe3epBHOe Bpemsi 1
Bcero 68

S :ggzggnmgnng ngiiﬂgm!

npeameralliaace (68y; 24. B
HEJIEITIO)

Teopernyeckue 0CHOBbI XUMHU

Baxuelinre XuMU4eCKUe OHATHS U 3aKOHBI. XUMUUYECKU 37IeMEeHT. ATOMHBIN HOMep. MaccoBoe uncino. Hyknuael. Pagnonykiauasl. M30Tomsbl.

3aK0oH COXpaHEHHUs MacChl BEIICCTB. 3aKOH COXpaHEHUs U mpeBparieHus sHeprun. Jledext maccel. [lepuomnyeckuii 3akoH. DIIEKTpOHHAS KOHQUT ypaIusl.
I'paduueckast snekrponHas Qopmyna. PacmpenencHue 3IEKTPOHOB B aroMax 3JIEMEHTOB MallbIX M OOJBIIMX TMEPUOIOB, S-, P-, 0- u f —3meMeHTHI.
JlanTanonapl. AkTuHOUBL. VICKYCCTBEHHO MOIYYEHHBIE 3JIEMEHTHI. BaaeHTHOCTh. BaneHTHBIE BO3MOKHOCTH aTOMOB. BOJ1I0pOIHBIE COEMHEHUS.

Crpoenue BeniectBa. Monnas cBs3p. KoanienTHas (MojsipHas U HEMOJSIpHAsA) CBSA3b. DIIeKTpoHHAas hopMyna. Meramnndeckas cBsizb. Bojopoanas cBs3b.
['ubpuau3anms aTOMHBIX OpOHTAIICH.

Kpucrannsl: aroMHbIE, MOJIEKYJIIPHBIE, HOHHBIE, METAJUIMUECKHE. DIeMEHTapHas s4eiika.

[Tomumopdusm. [Tomumopdubie Moaudukanuu. Amtorponus. M3omepus. ['omonorus. XuMUUYECKH CUHTE3.

Xumuyeckue peakuuu. OKHCIUTENBHO — BOCCTAHOBHUTENBHBIC pEaKiuu. Peakiuu pas3nokeHus, COeTUHEHUS, 3aMellleHus, oOMeHa. DK30TepMHUECKUe U
sHAOTEepMHUUecKre peakuuu. OOpaTumble U HeoOpaTuMble peakiuu. TernoBoil addekr peaknuu. 3akoH ['ecca. Tepmoxumuueckue ypaBHeHus. TemmoTa

O6paSOBaHI/I$I. Temmora CropaHusl.



CKopoCTh XMMHUYECKOHN peaklini. AKTUBHPOBAHHBIN KOMILIEKC. 3aKOH AelcTBYIOMMX Macc. KuHeTnueckoe ypaBHEHHE peaKIuy.

Karanus. Karanuzarop. Marudurop. 'oMmoreHnHslil 1 rereporenHslil katanus. Karanutnueckue peakuuu. Xumuueckoe pasHoBecue. [Ipunnun Jle [atense.
PactBopsl. JlucniepcHbie cuctemsl. [ py0oucniepcHbIe CUCTEMBI (Cy3MeH3uH 1 dMYIibcun ). Kosoniabie pacTBOpHI (30711). Adpo3oin. CriocoObl BBIPpaKECHUS
KOHIICHTPAILIUU PacTBOPOB. MoJIsspHasi KOHIIEHTPALUsI (MOJISIPHOCTH). DIEKTPOIUTHL. DIEKTpOoJUuTHYEeCcKas quccormanusi. CteneHs auccornuanui. Koncranrta
muccouuanuu. Bonoponansiil nokaszarens. Peakuun nonHoro oomena. ['uaponus oprannyeckux BeniecTB. ['uaponus coseil. DIEKTPOXUMUYECKUE PEAKIIUHU.
lanbBanmyeckuii smeMeHT. Jnektponabl. Anoa. Karoa. Axkymynstop. TOMIMBHBIN 3l€MEHT. OJEKTPOXUMHS. Pl CcTaHmapTHBIX  3JIEKTPOJHBIX
noteHuuanoB. CranaapTtHble yciaoBus. CTaHAapTHBIM BOJIOpOAHBIM moTeHiuan. Koppo3us MeramioB. XuMmudeckas U AJIEKTPOXUMHUYECKass KOPpPO3Usl.
DNEeKTPON3 BOJHBIX PACTBOPOB U PACILIIABOB.

Heoprannueckass xumus

Mertamnbl. CriocoObl ToydeHHus: MeTauioB. Jlerkue u Tspkénble MeTayuibl. JlerkomnaBkue M TyroruiaBkue Mertamibl. Metamiuueckue snemMeHTsl A- U b-
rpynn. Mens. [uak. Turan. Xpom. Kenezo. Hukenb. [Tnaruna. Crnael. Jlerupyromue no6aBku. U€pasie metambl. [BetHpie mMetamiel. UyryH. Craib.
JlerupoBannbie ctanu. OKCUABI U THAPOKCUABI MeTaiioB. Hemeramnsl. [IpocTeie BemecTBa — Hemeraiibl. Yriaepoa. Kpemuawuii. Azot. @ocdop. Kucnopon.
Cepa. @top. Xnop. Kucnotueie okcunbl. Kucnopoacoaepxkaiue kuciaoTel. CepHast KucioTa. A30THas KuciaoTa. BogopoiHbie coeTMHEHUST HEMETAJIOB.
['eHeTnyeckas CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

XuMus ¥ KU3Hb
XuUMHUYecKass TPOMBIIUICHHOCTh. XHUMHUYECKass TEXHOJOTHS. XHMHUKOTEXHOJOTHYECKUE TMPUHIIMIBI MPOMBIILIICHHOTO TOJyUYeHUS MeTaioB. UepHas

Metautyprus. [IpousBoactBo uyryHa. JlomeHHas nedb. Arsomepauus. IIpousBonactBo cranu. Kucimoponanbslii koHBepTep. be30TxoHOE MPOM3BOJICTBO.
Xumus B ObITy. [IpomykTel mutanus. beitoBas xumus. Otaenounbie MaTepuanibl. JIekapcTBEHHBIE MpenapaThl. IKOJOTHISCKUA MOHUTOPHUHT. [IpenensHo
JOTYCTUMBIE KOHIICHTPAI[IH.

JdemoHcTpanum.

Mogenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUNIMYECKUX KPUCTAIUINYECKUXPEIIETOK.
Moenu MOJIEKy H30MEPOB UTOMOJIOTOB

PaznuuHbIe TUIIBI XUMAYECKUX PEAKLINM, BUICOONBITHI 10 OPraHUYECKOUXUMUH.

OO0pas31bl METaJIOB U MX COeIMHEHUI,CTIIIaBOB.

B3anmoneicTBue METaIIOB ¢ KUCIOPOIAOM, KUCIOTAMM,BOJIOMN.



Jloka3zaTenbcTBO aM(pOTEPHOCTH ATFOMHUHHUS U €TOTHIPOKCHIA.

B3aumonelicTBue Menu U jkese3a ¢ KUCIOPOoJoM; B3aUMOJEMCTBIE MEU U JKele3a C KUCIOTaMHU (CepHasi,CoJIsiHas).

[Tonyuenue rugpoxcuoB meau (1) u xpoma (L), okcunamenu.

B3anmopneiicTBre OKCHIOB U THIPOKCUIOB METAJIIIOB CKHCIIOTAMM.

Jloka3zatenbeTBo amdorepHocTH coenuHermiixpoma(1ll)

OO0pa3ipIHEMETAIIIOB.

Mojenu KpUCTaUNTMISCKUX PEMETOK aiMasa urpadura.

[Tosmydyenne aMMuaka ¥ XJIOpOBOJAOPOJA, PACTBOPEHUE UX B BOJE, JOKA3ATENBCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUXBEILIECTB.
Coxuranue yriis U cepbl B KUCIIOPO/Ie, OTIPe/IeNIeHne XUMHUYECKUX CBOMCTB MIPOYKTOB cropanus. BzaumoaeicTBue ¢ MeIbi0 KOHIIEHTPUPOBAHHOM
CEPHOM KUCJIOTHI, KOHIICHTPUPOBAHHOM M pa30aBIEHHON a30 THOMKUCIIOTHI.

e OOpa3ibl cpencTB OBITOBONM XUMUU, HHCTPYKIIMH TI0 UXTTPUMEHEHUTO.

JlaGopaTopHble ONBITHI.
1. W3ydeHue BAUSHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHI
2. OmpeneneHune peakiuy Cpeibl yHUBEPCATbHBIMIHIIKATOPOM.
3. TI'mapomm3sconeii.

IIpakTH4eckue padoTbl
1. TlpuroroBieHne paCTBOPOB C 3aJIaHHOW MOJISIPHOWKOHIICHTPAITUEH».
2. Pemenue skcriepuMeEHTANBHBIX 3a71a4d 0 TeMe«MeTasuib
3. PemenuneskcnepuMeHTANbHBIX  3ajad 1o teme«Hemeramib

HpaKTI/ILIeCKI/Ie pa6OTI>I CI'pYIIIIUPOBAHbLI B OJIOKH — XHMHUYECKHE IIPAKTUKYMBI, KOTOPBIC CIIY>KaT HC TOJIBKO CPEACTBOM 3aKPCIIJIICHHUA yMeHI/II>'1 W HAaBBIKOB, HO
TAaKXX€ U CPEACTBOM KOHTPOJIA 3a KAYECTBOM HX C(l)OpMI/IpOBaHHOCTI/I.

4. TemaTH4ecKoe NJIAHUPOBAHHE C ONpe/ieieHHeM OCHOBHBIX BH/I0B Y4eOHOM 1eATeJIbHOCTH.

11 kuace
Tembl, BXoAsIIIME B JAHHBIN pa3ena OcHoBHOE coep:xaHue XapakTepucTHKa OCHOBHBIX BH/I0OB
1o TeMaMm NAesTeIbHOCTH YYeHUKA (Ha YPOBHE
Y4eOHBIX J1eHCTBHIA)
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1.IToBTOpenue kypca xumuu 10 knacca

(1)

1. Teoperudeckne ocHOBbI Xumuu (38 1)

1.1. BaxkHeliliue XuMuyecKue MOHATHUS U 3aKOHBI (8 1)

XUMHUYECKUH AJIEMEHT. ATOMHBIN HOMED.
Maccosoe uncio. Hykimer.
Pannonykmuael. U3otonsl. 3akoH
COXpaHEHUsI MaCChl BEIIECTB. 3aKOH
COXpaHEHUs U MIPEBPAIICHHS YHEPTUH.
Jedekt macchl.

[Teproanueckuit 3aK0H. DJIEKTPOHHAS
koHpurypauus. ['padpuueckas
anekTpoHHas popmyina. S-, p-, d- u f-
OnemenTsl. Jlantanouapl. AKTUHOUIBI.
HcKycCcTBEHHO MOTYyYEHHBIE JIEMEHTHI.
BanentHocts. BogopoaHbie coeguHEHUs

2-3 Xumuueckuit snmeMenT. Hykmabr.
N30Tonbl. 3aKOHBI COXpaHEHUSI MACChI U
SHEPruu B XUMUHU.

4-5. [lepnoanueckuii 3aK0H.
Pacrnipenenenue 3neKTpoHOB B aTOMax

9JIEMEHTOB MaJIbIX U OOJIBIIINX Nnepruoa0B.

6-7. [lonoxeHne B MepHOANYECKON
CHUCTEME BOJIOPO/Ia, JIAHTAHOH/IOB,
AKTUHOUIOB U I/ICK}’CCTBCHHO
HOJ'IyLIeHHBIX DJICMCHTOB.

8-9. BanleHTHOCTb M BaJICHTHEIC
BO3MOJKHOCTH aTOMOB

IlepeunciATh BaXKHENIINE XapaKTEPUCTUKH
XUMHUYECKOTO 31eMeHTa. OOBICHATH pa3inune
MEX1y MOHATUAMHU «XUMHUUYECKUN FIEMEHT»,
CHYKIIAD», «130TOI». [IpuMeHATh 3aKOH
COXpaHEHUs1 MacChl BEIIECTB IIPU COCTABICHUHN
yYpaBHEHUN XUMHUYECKUX peakuuil. Onpenensitsb
MaKCHUMaJIbHO BO3MOKHOE€ YUCIIO IEKTPOHOB
Ha DHEPreTUYECKOM YPOBHE. 3aIllMChIBaTh
rpaduueckue 3eKTpoHHbIE GOPMYIIBI S-, P- U
d-snemeHTOB. XapakTepu30BaTh MOPSI0K
3aIl0JIHEHHUS YJIEKTPOHAMM SHEPTreTHYECKUX
YpOBHEH U MO IypoBHEH B aToMax. OOBSICHSTH,

2 H

3 H

5 H
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Buém3akitouaeTcst PU3nIeCKHUICMBICIT
HOHSITHSKG?;&JIGHTHOCTB».O6’b$ICH$ITb,‘IeM
OTIPEICIISIOTCS BAJICHTHBIEBO3MOKHOCTH
aTOMOBpaSHBIXBJICMCHTOB.COCTaBJISITb
rpaduyueckue 3MeKTPOHHBICPOPMYIIBIA30Ta,
docdopa, KUCIOPOIa UCEPHI, a TAKKE
XapPaKTCPU30BATbU3MCHCHUA paJuyCOB
ATOMOBXUMHNYCCKUX IJICMCHTOB I10
nepuoaMuA-

IpynmaM nepuondeckoi TabauIbl

1.2. Ctpoenue BemecTBa (6 4)

WNonnas cBsa3p. KoBanenrHas (nonsipHas u
HETIOJISIPHAsT) CBSI3b. DJIEKTPOHHAS
dhopmymna.

Mertannuueckas cBs3b. Bongopoanast
cBs3b. [ mOpuan3aust aTOMHBIX
op6uTaneit. Kpucramibl: arTomHbIe,
MOJIEKYJISIpHbIE, HOHHbIE, METAJUIMYECKUE.
OnemeHTapHas siueiika. [Toomumopdusm.
[MomumopdubIe MOAMBUKALIHIH.
Annotponusi. Uzomepus. ['omosorusi.
XHUMHUYECKUN CUHTE3

10-11. OcHOBHBIC BUABI XHMHUYECKOM
cBs3u. MloHHast 1 KOBaJIeHTHAs! CBA3b.
Merammueckas cBsi3b. Bogopoanas
CBSI3b.

12-13. TlpocTpaHCTBEHHOE CTPOCHHE
MOJIEKYI.

14-15. CtpoeHue KpuCTAILIOB.
Kpucrannmyeckue pemeTku.
[IprurHbI MHOrOOOpa3us BELIECTB.
JdemoncTpauuu. Moaenn HOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX U
METAITNYECKUX KPUCTATUIMYECKUX

pemérok. Moenu MoJieKysl ©30MepOB U

T'OMOJIOTOB

OOBACHATH MEXaHU3M 00pa30BaHMsI HOHHOU U
KOBAJICHTHOM CBSI3H M OCOOCHHOCTH
(U3UYECKUX CBOMCTB MOHHBIX U
KOBAJICHTHBIXCOCIHHEHUI.

CocCTaBISATh SJEKTPOHHBIE POPMYITBI MOJIEKYIT
KOBaJIEHTHBIX coearHeHn. OOBICHATH
MEXaHU3M 00pa30BaHUs BOJIOPOTHOMN H
METaAJUTHYECKOH CBsA3€l U 3aBHCUMOCTh

CBOMCTB BEIISCTBA OT BUJIa XUMHUYECKOU CBSI3H.

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI OPraHUYECKHX U HEOPraHUYECKUX
COEIMHEHUH C MOMOIIBIO IPEJICTABICHUI O
rubpuanzanuu opoutaneit. OObACHATH
3aBHCHMOCTh CBOMCTB BEIIECTBA OT THUIIA €r0
KpucTauTmaeckor pemérku. OOBACHATH
MPUYMHBI MHOTOOOPa3UsBENIECTB

8 H

1.3. Xumnueckue peaxkuuu (6 1)
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OKHUCITUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. Peakuuu pasiioxeHus,
COCJIMHEHUS, 3aMEIICHNUs1, OOMEHA.
DK30TepMUYECKHE U SHIOTEPMUIECKUE
peakiuu. O6paTuMbie 1 HEOOpaTHMBbIC
peakuuu. TernnoBoit 3pPexT peakuuu.
3axoH ['ecca. Tepmoxumuueckue
ypaBHeHus. Temnora 00pa3oBaHusl.

16-17. Knaccudukaiius XuMHIECKUX
peaKuui.

18-19. CxopocTh XUMHUYECKUX PEAKIIHH.

Karanus.

20-21. XuMuueckoe paBHOBECHE U
YCIIOBHSI €70 CMEIICHUSI.
JdemoncTpauuu. Pa3nuyHbie TUIIBI
XUMUYECKUX PEAKIUH, BUCOOTIBITHI 110

IlepeunciaATs IpU3HAKH,

OTHOCSIIMXCS K ONPEACIIEHHOMYTHILY.

OOBACHATH BIMSIHUE KOHIIEHTPALIMI peareHTOB
Ha CKOPOCTb TOMOT'€HHBIX U T€T€POTre€HHbIX
peakuuil. OOBACHATH BIUSHUE Pa3IUUHbIX

110 KOTOPBIM
KJIacCU(UIUPYIOT XUMUYECKHE PEAKLINU.
OOBACHATH CYIIHOCTh XUMUYECKON PEAKIIUH.
CocTaBiiaTh ypaBHEHUSI XUMUUYECKUXPEAKLIUHI,
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Tennora cropanus. CKopocTh
XMUMHMUYECKOHN peakMyu. AKTUBHPOBAHHBII
KOMIUIEKC.3aKOH JIUCTBYIOIIUX  Macc.
Kunernueckoe ypaBHEHUEPEAKIIUH.
Karanuzatop. Maru6urop. ['oMoreHHsIit
Y TE€TEPOreHHBIN KaTaJIn3.
Karanntrueckue peakuuu. XuMudeckoe
paBHoBecue. [Ipuanun Jle Hlarense

OPraHU4eCKOM XUMHUH.
JlaGopaTopHslii onbIT. M3yueHne
BIIMSIHHSL PA3JIMYHBIX (PAaKTOPOB Ha
CKOPOCTb XUMUYECKHUX PEAKIUI

(baKTOpOB HA CKOPOCTh XMMHUYECKON pEaKIui,
a TaK)Ke 3HaUYeHUE MPUMEHEHHS KaTalu3aTopoB
¥ MTHTUOUTOPOB Ha npakTuke. OOBACHATDH
BJIMSIHUE M3MEHEHHUS! KOHLIEHTPAIMH OJTHOTO U3
pearupyromux BeecTs, TEMIIEPATYPHI 1
JIABJICHUS Ha CMEIIEHHE XUMUYIECKOTO
paBHOBeCHS

1.4. PactBopsl (104)

JucnepcHbie cucTeMbl. PacTBOPBHI.
['pyboaucniepcHbie cuCTEMBI (CYCIIEH3UN
u smynbcnn). Konongaeie pacTBOpsI
(30mmm). Aspo3sosn. MosnspHas
KOHIICHTPAIUS. DIICKTPOIHTHI.
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI.
Crentenn mucconmannu. Koncranara
aucconranuu. BomopoaHblil mokaszaTesnsb.
Peakiun nonHoro oomena. ['maponmz
OpraHM4ecKux BemecTB. [ uaponus coei

22-23. JlucniepcHbIE CHCTEMEI.

24-25. CniocoObI BRIpaKCHHUS
KOHIICHTPAIIUU PAaCTBOPOB.

14. Ilpaxmuueckaa paboma 1
«ITpurotoBneHue pacTBOPOB € 3aJaHHON
MOJISIPHOW KOHIIEHTpALUEn».

26-27. DneKTpoMTHIeCKast

nucconuanys. BogopoaHelil mokasaTes.

Peakiiuu nosHOTrO 0OMEHA.

28-31. ['unposi3 opraHudecKux u
HEOPraHMYECKUX COCAMHEHUH.
JlaGopaTopHble onbIThl. OnpeeneHue
peaKIyK Cpe/ibl YHUBEPCATbHBIM
MHJIUKaTOpoM. ['uiponus conei

XapakTepr30oBaTh CBONCTBA pPa3IMYHbIX BUJIOB
JUCTIEPCHBIX CUCTEM, YKA3bIBATh MPUUUHBI
KOaryJisiiiy KOJUIOUOB U 3HaYEHHE 3TOr0
ABJieHUs. Pemare 3a1aun Ha MPUTOTOBJICHHE
pacTBopa ONnpeeaEHHON MOJISIPHOM
KOHIEHTpaluu. [ 0TOBUTH pacTBOP 3aJaHHON
MOJISIpHOM KOHUEeHTpauuu. OObACHATE, TOYEMY
PacTBOPHI BEIIECTB C MIOHHOW U KOBAJEHTHOM
MOJIIPHOM CBSI3bIO MPOBOAT ANEKTPUUECKUI
Tok. Onpenensate pH cpeapl ¢ TOMOIIBIO
yHHUBEpcaabHOro HHAUKaTopa. OOBACHATH C
MO3ULIMI TEOPUU SIEKTPOTUTHYECKOU
JUCCOLMALUN CYIIHOCTh XUMUYECKUX
peakuuii, MPOTEKAIINX B BOJHOKWCpEE.
CocCTaBISITh NOJHBIE U COKpAIllEHHbIE
VMOHHBIE YPABHEHUS PEAKLIN,
XapaKTEPU3YIOLIUX OCHOBHbIE CBOMCTBA
BAKHEWILINX KIAaCCOB HEOPraHUYECKUX
coearHeHui. OnpenensaTh peaklio Cpeibl
pacTBOpa cosiu B Boge. COCTaBISATh ypaBHEHUS
peakuuii ruIpoan3a OPraHuyeCcKux 1
HEOPraHMYECKUXBEILECTB

12 1

131

141

141

15u

1.5. Dnexkrpoxumuyeckune peakuun (84)
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I"anpBaHMUECKUI AIIEMEHT. DJIEKTPOIBI. 32-33. XuMHUYECKHE UCTOYHHUKH TOKA. OOBACHATH MPUHLIUT PpabOTHI TaTbBAHUYECKOTO |15 H
Anon. Karoa. Akkymynsatop. TonnuBHbl | P cTanIapTHBIX 2JIEKTPOAHBIX aneMeHTa. OOBACHATH, KaK YCTPOEH
AJIEMEHT. DIEKTPOXUMHUsL. P [IOTECHIIUAIOB. CTaHJAPTHBIN BOJOPOIAHBIN 3IEKTPOLI.
CTaHJAPTHBIX AIEKTPOAHBIX TOTeHIMANI0B. | 34-35. Kopposus meTamios u eé ITonbp30BaTbCs pAIOM CTaHAAPTHBIX 16 v
CrangaptHble ycnoBus. CTaHAapTHBIN IpEyNpexXICHUE. AJIEKTPOJIHBIX NOTEHLHAN0B. OTINYaTh
BOJIOPOAHBIN 351ekTpoa. Koppo3us 36-37. DnexTpons. XUMHYECKYIO KOPPO3HUIO OT 17w
MeTaJI0B. XUMHUYECKas U 38-39. KontpoabsHas padora 1 no Teme | anekrpoxumudeckoid. OObsICHATh NpuHIMIE (18 H
AIIEKTPOXUMHUYECKAsT KOPPO3USL. «Teopernyeckre OCHOBBI XUMUU» 3allUThl METAUNINYECKUX U3JIENUNA OT
DNeKTpoan3 KOPpO3UH.
OOBACHATD, KaKHE MPOLIECCHI MPOUCXOIAT Ha
KaTo/I€ U aHOJIE IIPU AJIEKTPOJIN3€E PaCIUIaBOB U
pacTBopoB coseil. CocTaBisITh CyMMapHbIe
YpaBHEHUS PEAKIMI JIEKTPOJIN3a
2. Heopranuveckas xumusi (224)
Metasbl (124)
JIErkue u TKENBIE METAJLIBL. 40-41. O0mas xapaKTepucTHKa u XapaxTepusoBaTh 0011e CBOMcTBa MeTalioB |19 H
JlerkonnaBkue U TyroIJIaBKHE METAJLIBI. CHOCOOBI IOJYYEHHS] METAJIIOB. Y Pa3bsACHATh UX HA OCHOBE MPEJACTaBICHUM O
Menp. [Hunk. Tutan. Xpowm. XKeneso. 42-43. O630p METAUIMYECKHUX AIEMEHTOB | CTPOCHHH aTOMOB METAJNIOB, MeTajutmueckoir 20 H
Huxens. [Inatuna. Conasel. Jlerupyronpe | A- u b-rpymm. CBSI3M M METAJUTMYECKOU KPUCTATITUNYECKOU
no6aBku. YEpHbIE U IBETHBIC METAJLIIBI. 44-45. Menp. lluak. Turan. Xpom. pemérke. MmumocTpupoBath npuMepaMu 21 v
Uyryn. Crans. JlernpoBaHHbIE CTaIu 2Kene3o, HuKeIb, MIIATHHA. CIOCOOBI TIOJTYYEHUSI METAILIOB.
46-47. CrinaBbl METAILJIOB. XapakTepu30BaTh XUMUYECKHUE CBOMCTBA 22 H
48-50. Oxcuapl ¥ TUAPOKCUIIBI METAILTOB. | MeTauioB IA—IIA rpynn u amroMuHus, 23 H
51. Ilpakmuueckas paboma 2 «PeieHne | COCTaBISITH COOTBETCTBYIONINE YPaBHEHUS 24 H

SKCIEPUMEHTAIBHBIX 33714 110 TEME
«MeTanib».

JemoncTpamuu. O0pa3ibl METALJIOB U
UX COCIMHEHUH, CINIABOB.
BzaumonelicTBrue MeTajjoB C
KHCJIOPOJOM, KHCIIOTaMH, BOJIOM.
JlokazaTenbcTBO aM(pOTEPHOCTH
AITIOMHUHUS U €r0 TUAPOKCUIA.
BzaumoneiicTBue Menu U xenesa ¢
KHUCJIOPOJIOM; B3aUMOJICVICTBUE MEAU U

peakuuii. OOBACHITH 0COOCHHOCTH CTPOCHUS
aTOMOB XMMHYECKHUX 3J€MEHTOB b-rpymnmn
nepuonueckoit cucremsl . Y. Menneneena.
CocTaBIsITh ypaBHEHUS PEAKLINA,
XapaKTEePU3YIOLIUX CBOMCTBA M€, IIUHKA,
TUTaHa, XpoMa, kenesa. [IpeackaseiBarh
CBOMCTBA cIIaBa, 3Hast ero cocraB. OOBICHATS,
KaK M3MEHSIOTCS CBOMCTBA OKCHJIOB M
TUAPOKCUAOB METAJIJIOB MO MEpUoIaM U A-
rpyIIaM MepuoandecKoi TaOIUIIb.
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JKeJes3a ¢ KUCJIOTaMH (CepHasi, COJIsiHas ).
[Monyyenue ruapokcuioB meau (1) u
xpoma (III), okcunamenu.
B3anmoelictBre OKCHIIOB U
THJIPOKCUIIOB METAJUIOB C KHCIOTaMH.
JlokazarenbcTBO aM(OTEPHOCTH
coenuHeHui xpoma (11I).

OOBACHATH, KAK U3MCHSIOTCS CBOICTBA
OKCHJIOB Y THJIPOKCUJIOB XUMHUYECKOTO
AJIEMEHTA C TIOBBIIICHUEM CTETICHU OKHCIICHUS
ero aroMa. 3anuchiBaTh B MOJIEKYJISIPHOM U
WOHHOM BHUJIE YPABHEHUS XUMUYECKUX
peaKkIuii, XapaKTepu3yIOIuX KUCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCHJIOB U THAPOKCHUJIOB
METaJUIOB, a TAKXKE IKCIIEPUMEHTAIBHO
JIOKA3bIBaTh HAJTUINE ITUX CBONCTB.
PacnosnaBaTh KaTHOHBI COJICH C TIOMOIIBIO
KA4ECTBEHHBIX PEAKIUI

2.1. Hemeranasl (10 u)

Hewmeramnsl. [IpocTeie BemecTBa —
HEMETAJIIBI.

VYrnepoa. Kpemuuii. A3ot. @ocdop.
Kucnopon. Cepa. @top. Xnop. Cepnas
KUCIO0Ta. A30THasi KUCJIOTA.
Bonoponnblie coennHeHus: HEMETAIOB

52-53. O0630p HemerauoB. CBoWCcTBa 1
MMPUMEHEHHE BOXKHEUIIINX HEMETAJIIOB.
54-55. O0mias XxapakTeprucTHKa OKCUIOB
HEMETAJIJIOB ¥ KUCIIOPOJICOIEPIKAIINX
KUCJIOT. OKUCIUTEThHBIC CBOMCTBA
CEpHOM M a30THOM KUCIOT. BomopoiHbie
COEIMHEHUS] HEMETAJIOB.

56-59. I'eneTnueckas CBA3b
HEOPraHMYECKUX U OPraHUYeCKUX
BEIIECTB.

60. IIpakmuueckaa paboma3
«PemennesKcrnepuMeHTaIbHbIX
no teMe«HemeTtasmib.

61. KonTpoabHasi padora 2 noteme
«Heoprannyeckas XuMus».
Jdemouncrpanun. OOpa3isl HEMETAIIOB.
MoAenuKpUCTAINIAYECKUX  PEIIETOK
anmasa u rpadura. [TomyyeHneammuaxa
U XJIOPOBOJIOPOJA, PACTBOPEHHE UX B
BOJIE, JJ0Ka3aTeIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3TUXBEIIECTB.
Coxuranue yrisi ¥ cepbl B KHCIIOPO/IE,
onpeieJIeHue XUMUYECKUX CBOMCTB

3a71a4

XapakTepru3oBaTh 00IIHE CBOMCTBA
HEMETAJIIOB M Pa3bsICHATh UX Ha OCHOBE
MIPEICTABJICHHH O cTpoeHHH atoMa. HazpiBaTh
00J1acTH MPUMEHEHUSI BAXKHEHIIINX
HEMETaJUIOB. XapaKTepru30BaTh CBOMCTBA
BBICIIIMX OKCHUJIOB HEMETAJJIOB U
KHUCJIOPOJICOAEPIKAIIUX KUCIIOT, COCTABIIATh
YpaBHEHHUS COOTBETCTBYIOIIUX PEAKIINNA U
OOBSICHATH UX B CBETE MPEICTABIICHU 00
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX
U DJIEKTPOJIUTHYECKOMN IUCCOIHALINH.
CocCTaBiATh YpaBHEHUS PEaKIU,
XapaKTePU3YIOIINX OKUCIUTEIbHbIE CBOIICTBA
CEpHOH M a30THOM KUCIIOT. XapaKTepru30BaTh
M3MEHEHUE CBOMCTB JIETYYUX BOJAOPOTHBIX
COEIMHEHUI HEMETAaJUIOB 0 IEPUOAY U A-
TpyIIaM MNepuoIndeckoi CUCTEMBI.
Jloka3bIBaTh B3aUMOCBSI3b HEOPraHUYECKUX U
OpraHuyeckux coeauHeHuii. CoCTaBIsITh
ypaBHEHUS XUMHUYECKUX PEaKIIUi,
OTpaXarolIMX B3aUMOCBS3b HEOPTaHUIECKUX U
OpraHUYECKUX BEIIECTB, OOBICHITH UX HA
OCHOBE TEOPHUH AIEKTPOJIUTUUECKON

25 H

26 H

26 H

27 H

28 H
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IIPOJIyKTOB cropanusi. Bzanmonelicteue ¢
MEJIbI0 KOHLIEHTPUPOBAHHON CEPHOU
KHMCJIOTBI, KOHLIEHTPUPOBAaHHOW U
pa30aBICHHON a30THON KUCIIOTHI

JUCCOIIMAIINY U TIPEACTaBICHUH 00
OKHUCITUTEIILHO-BOCCTAHOBUTEIIbHBIX
npoteccax. [IpakTuyecku pacrno3HaBaTh
BEIIIECTBA C MOMOIIBIO KAYECTBEHHBIX PEaKIIHiA
Ha aHUOHBbI

3. Xumus u xKu3Hb (6 4)

XuMUYecKasi MPOMBIIIEHHOCTb. 62-63. XuMus B TPOMBIIIIIICHHOCTH. OOBCHATH HAYYHBIC PUHLIMITBI IPOU3BOACTBA 29 H
XuMmuyeckasi TexHoJiorust. YépHas [IpuHIMIBI XUMHUYECKOTO MPOU3BOJACTBA. | HA IPUMEPE MPOU3BOICTBA CEPHOM KUCIIOTHI.
MeTtamnyprus. JJomeHHas nedb. XUMHUKO-TEXHOJIOTUYECKUE TIPUHIUIIBI [TepeuncnaTb NPUHIMIIBI XUMHUYECKOTO
Arnomepanus. Kucnopoiaslii MIPOMBIIIJIEHHOTO MOJIy4YE€HUS! METAJIJIOB. | IPOU3BOJICTBA, UCIIOJIb3YEMBIE TP MOTYYEHUN
KoHBepTep. bezoTxoanoe npousBoacTBo. | [Ipon3BoacTBO uyryHa u craiu. YyryHa.
Okonorndyecknid MouuTOpHHT. [IpenensHo | 64. [IpoMexyrouyHasaTTecTAHS CocTaBisaTh ypaBHEHUSI XMMHUECKUX peakuuid, (30 H
JOIIYCTUMBIE KOHLIEHTPALUU 65. Xumus B ObITy. XUMHYECKast MIPOTEKAIOLIUX TP MTOIYYEHUH YyT'yHA U 31 H

MIPOMBIIIJIEHHOCTh M OKpYXKaromias CTaJIu.

cpena. CoOmronaTs ipaBuia 6e30macHoN paboTh CO

66-67. ITOoroBBIi YPOK 1O KYpCY XHMHHU | CPEACTBaMHU OBITOBOM XUMUHU. 32 H

11 kiacca. OOBACHATD MPUYUHBI XUMUYECKOTO 33 H

Jemoncrpanuu. O6pasis! CpeacTB 3arpsi3HEHUs BO31yXa, BOJOEMOB U ITOYB.

OBITOBOM XMMMH, HHCTPYKIIUHU IO UX

IPUMEHECHHUIO.

68. Pe3epBHOE BpeMst 34 H

Yyebno-memoouuecrkoe obecneuenue

1. O.C.I'abpuensu, ®.H.Mackaes, C.}O.Ilonomapes, B.1.Tepernn «Xumus 10» OO0 dpoda 2016.

2.. 0.C.T'abpuensn N.I'.OctpoymoB «HacronbHas kaura yaurenst xumuu 10 xi.» M bauk u K 2017.

3. O.C.T'abpuensn, N.I'.OctpoymoB «Xumus» Mmeroaundeckoe nocooue M., Ipoa,2016.

4. NBanosa P.I"., KaBepuna H.A., Kopomenko A.C. «Bompocsl, ynpaxHenus u 3ananus no xumuu 10-11» M., Ilpocsenienne,2018.
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5. O.C.I'abpuensu, C.1O.ITonomapeBa, KaprieBa «Oprannueckas XuMusi: 3a1a4u U ynpaxHerus» M., [Ipocsemenue,2016.

6. P..MBanoBa, A.A.Kasepuna, A.C.Kopomenko «Kontpons 3Hanuii yqammxcs no xumun 10-11 xmacca» M., Ipoda,2018.
NHTepHeT-pecypesl:

http://www.chem-

astu.ru/chair/study/genchem/index.htmlhttp://bril2002.nar

od.ru/chemistry.htmihttp://www.chemel.ru/
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