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IHosicHUTEJLHAA 3aIIHCKA

PaGouasi mporpamma ydeOHOro mpeamera «Xumus» (yriayoJjeHHsblii ypoBenn) B 10-11
KJIaCCaxsBJIAETCS YacThl0 00pa30BaTEIbHONW MPOrpamMMbl IIKOJBI.

PaGouass mporpamma paszpaboTaHa B COOTBETCTBUH CO CICAYIOIIUMH HOPMATHBHBIMU
JIOKyMEHTaMHU:

e @enepanbHbiM 3ak0HOM 0T 29.12.2012 1. Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii
denepanuny;

e [lpukaszom MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 1. Ne
1897 «O6 yrBepxkacann DenepaabHOr0 TOCYJAPCTBEHHOTO 00pa30oBaTENLHOTO CTaHAApPTa
cpemHero odmiero oopazoBaHusm» (C U3SMECHEHHUSIMU);

e ¢ yueroM [IpumepHOl OCHOBHOH 00pa30BaTENbHOW MPOTPAMMBI  CpEeIHEro OO0IMIero
oOpazoBanHusi, 000peHHON penieHneM GeaepabHOr0 Y4eOHO-METOAMYECKOTO OO0BEAMHEHUS
110 o61eMy oopazoBanuio (mporokoi ot 28 utons 2016 r. Ne 2/16-3).

Pabowas mnporpamMma mpenmera «XUMHS» pealU3yeTcss B TOM YHCIE C HCIOJIb30BAHHE

naboparopHoro obopynoBanue LleHTpa ecTeCTBEHHO — HAyYHOI'0 U TexHoJorudyeckoro npoduien «Touka
pocta»

Lenu u 3aga4n y4eOHOro nmpeaMera

Lensimu n3ydeHust yueHoro npeamera « Xumus» (yriryojJeHHbIH ypPOBEHb) SABIISIOTCS:

1. ®opmupoBaHME yMEHHS BHUAETb M IOHMMATh IIEHHOCTb O0Opa3oBaHUs, 3HAYUMOCTH
XUMHUUYECKOI0 3HAHUS JUIsl KaKJI0T0 YeI0BEKa, HE3aBUCUMO OT €ro NpodeccuoHalIbHONAESTEIbHOCTH.

2. ®opmMupoBaHME YMEHHs pa3nuyarh (AKTbl M OLEHKU, CPAaBHUBATh OLCHOYHBIE BBIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPHUEB C ONPEIEICHHON CUCTEMOMN LIEHHOCTEH,
(dbopMynupoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3ULHIO.

3. ®opMHpOBaHUE LIETOCTHOTO MPEJICTABICHNUS O MUPE U POJIM XUMUHU B CO3/1aHUU COBPEMEHHOU
€CTeCTBEHHOHAYYHOH KapTUHBI MHpA; YMEHHUS OOBSACHATH OOBEKTHI W TPOLECCH OKPYXKAroIIeH
JNeHCTBUTENBHOCTH (TIPUPOJTHON, COLMAIBHOM, KYJIbTYPHOM, TEXHHYECKOM Cpeibl), UCIONb3ys IS
3TOr0 XUMUYECKHUE 3HAHMUSL.

4. IlpuoOpereHue ompiTa Pa3sHOOOpPA3HOM NEATEIBHOCTH, OMbITA IMO3HAHUS M CaMOIO3HAaHMS,
KJIIOUEBBIX HABBIKOB, MMEIOIIMX YHHMBEPCAIBHOE 3HAUYEHUE JUIS Pa3jIMYHBIX BHUAOB JIEATEIBHOCTU
(HaBBIKOB pelleHusi mpobiieM, NPUHATHS pEIeHUM, MOMCKa, aHaiu3a U o0paboTKu MH(pOpMaluwy,
KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUI, HAaBBIKOB COTPYJHHUYECTBA, HABBIKOB O€3011aCHOT0
oOpalleHus C BeleCTBaMU B IOBCEITHEBHON KHU3HN).

O01mas xapakrepucTuKa y4e0HOro npeamera

VYuebublii nmpeamer «Xumusp» (yriyOleHHBI YpOBEHb) B COOTBETCTBUM C Y4YEOHBIM  IUIAHOM
uzydaercs B 10-11 kimacce B cienyromem oobeme:

KJ1ac KoauuecTtBO JacoB B KoauuecTtBO 4acoB B
c HeesI0 ToJ

10 3 102

11 3 102

Peanuzanus nannoii paboueil mporpaMmel npeanonaraeT ucnosb3oBanue YMK Xumus. ['abpuensu O.C.,
OctpoymoB U.I'. u ap. (10-11) YrnyOnéHHbIid ypOBEHb



Conep:kanue y4eOHOT0 nmpeaMeTa
Kypc 4érko nmenurtcs Ha JBE 4acTH COOTBETCTBEHHO rojam oOyueHHs: opranmdeckyro xumuio (10

KJi1acc) u oouryro xumuto (11 kmacc).

Kypc 10 knacca HaunHaeTcsl CO 3HAKOMCTBA C IPEIMETOM OPTaHUYECKOW XUMHH, U3y4EHUS] TeOpUn
CTPOSHHUS OpraHMuYeckux coeauHeHudl A. M. byriepoBa W rubpuausanvi aTOMHBIX opOuTaneid. 3arem
paccMarpuBaroTCsi KiaccU(UKAlMSg OpPraHMYeCKUX COEJAMHEHUH, NPUHLUIBI MX HOMEHKJIATyphbl, a
Takke Kiaccu(uKaus peakiuii B OpraHM4eCKOi XUMUHU.

[lepBoHavasibHBIE TEOPETUUECKHE 3HAHUS J1ajiee MHOTOKPATHO 3aKPEIUISIOTCS W Pa3BUBAIOTCS IPU
M3y4YEHUU KJIACCOB OPraHUYECKUX COCIMHEHUM OT YIJIEBOJOPOJOB /0 a30TCOACPKAIIMX COCAMHEHUN U
MOJIMMEPOB.

Takoe mocTpoeHue Kypca TMO3BOJSET B TIOJHOH Mepe He TOJbKO IIMPOKO HCIOIb30BATh
JeNyKTUBHBIN noaxo ] B o0yduenun xumun 10 kiacca, HO U peaqu30BaTh UCK TeHETUYECKOM CBSI3U MEXKIY
KJIAaCCaMH OPraHUYeCKUX COCTUHEHUH.

Oco0oe BHUMaHHE B Kypc€ OpraHM4eCKOW XHMHUHU YJEJIEHO CIOKHBIM JUIsl MOHMMaHMs BOIPOCAM:
B3aMMHOMY BJIMSIHUIO aTOMOB B MOJIEKYJIaX, B TOM YHCJIE IJIsl MPEJACKAa3aHUs CBOWCTB COCIWHEHUIA;
MEXaHW3MaM U 3aKOHOMEPHOCTSAM NPOTEKaHUsI XUMHUYECKMX pEeakiuil, 4YTo HEoO0XOauMO IS
MIPOTHO3UPOBAHUS MPOAYKTOB; MPOCTPAHCTBEHHOMY CTPOCHUIO YIJIEBOJOB, aMUHOB, aMUHOKHUCIIOT, OCJIKOB
Y HYKJIEMHOBBIX KHCJIOT.

Kypc 11 knacca HauvHaeTCs C PacCCMOTPEHHUS CIOXKHOTO CTPOCHHS aroMa Ha OCHOBE KBAHTOBO-
MEXaHUYECKUX MPEACTABICHUIN O CTPOSHUU €ro si/ipa U 3JIEKTPOHHOU 000I0YKH, a TAKKE SIEPHBIX PEaKIHil.
Takas Teopermyeckas 0a3a TMO3BOJSET HA JPYroM YpOBHE H3YYUTh MEPUOJUYECKHM 3aKOH U
MEePUONYECKYIO0 cHUcTeMy xumudeckux aneMmeHToB [I. Y. MenneneeBa u emé pa3 OLIGHUTh €r0 Hay4YHBIH
MIOJIBUT, HA HECKOJIBKO JIECATHIIETUH ONEepPEeINUBILIErO HAYYHYIO MBICIb.

3aTeM Hu3y4aeTcsi CTPOCHHE BEIECTBA, OCHOBHBIC THUIIBI XMMHYECKOW CBSA3U. 3HAHUS YYaIIUXCS
«XMMHUH B CTATUKE» JOIMOIHSIOTCS CBEICHUSIMU O KOMIUIEKCHBIX COCAMHEHUSX M JUCHEPCHBIX CHCTEMax.
Jlornuno nanee paccMaTpUBAIOTCS TaKUe€ TOMOTE€HHBIE CHCTEMBI, KaK PacTBOPHI M CIOCOOBI BBIPAKEHUS
KOHIICHTPAIlUU B HUX.

M3ydyeHre OCHOB XMMHMYECKOW TEPMOJWHAMUKH, MOHSATHUI 00 HSHTANBIUU W SHTPONHUH, 3aKOHOB
I'ecca, mo3BoNstOT Ha Oo0Jee BBHICOKOM YPOBHE H3YYUTh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHX
peakuii ¥ GU3NKO-XUMHUYECKUX MPOIIECCOB.

XUMHYECKUE PEAKLUU B PAacTBOpPaX pacCMATPUBAIOTCSA TAK)KE€ HAa HOBOM TEOPETHUYECKOM YpPOBHE
MOCJIE€ BBEJCHHS TOHATHUS O BOJOPOIHOM IIOKa3aTelie W H3YUYCHUs] MPOTOJUTHYECKON TEOPHUH KHUCIOT H
ocHoBaHui. OO0OIIAIOTCS CBEIEHUSI O HEOPTAaHUUECKUX U OPTaHUYECKHX KHUCJIOTaX M OCHOBAaHUSX B CBETE
MPOTOJUTUYECKON TEOPHUH W TEOPUHU DIEKTPOJMTUUECKOW IUCCOIMAIINK, a TAKXKE COJeH B CBETE TEOPHH
AIEKTPOIUTUUECKON JUCCOLIUAIIHH.

OtnenbHas TJlaBa TMOCBSIIEHA OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIM IMPOILIECCAM, B TOM YHCIIE
METOJaM COCTaBJIEHUS YPAaBHEHUU M DIIEKTPOJU3Y, KOTOPbIE BaXXKHBI Il YCHEIIHOW CJa4yd HTOTOBOTO
sK3aMeHa. bonplioe BHMMaHHWE B ATOW IJIaBe YNEIEHO U XMMHUYECKMM HCTOYHHKAaM TOKa, 0€3 KOTOPBIX
CJI0KHO TIPEJICTAaBUTH COBPEMEHHOE O0IIECTBO.

XUMHUST HEMETAUIOB M METAJUIOB, BAXKHEWMIIMX MPEACTaBUTENEH 3THX KJIACCOB BEUIECTB U UX
COCIMHEHHI M3y4aeTcsi B CHUCTEME (COCTaB <> CTPOCHHE <> CBOMCTBA <> MPUMEHEHHE <> TOJyuYCHUE <>
HaxO0XKJICHWE B TIPHUPOJIE) U PACCMATPUBETCS B €IUHOW CBS3M OPraHUYECKOW W HEOPTaHWYECKOW XHMUH.
Takum 00pazomM peanusyercs riaaBHas Uaes Kypca — €JUHCTBO KUBOTO M HEXXHUBOTO MAaTepUATLHOTO MHPA,
OTHMCHIBAEMOTO OOIIMMHU 3aKOHAMH XUMHH.

PackpbITh ponb XUMHUYECKOW HAayKH, KakK MPOU3BOJUTEILHON CHJIBI COBPEMEHHOro oO0IIecTBa
MO3BOJISIET TJIaBa 3aBepiaromas Kype 11 kimacca «Xumus 1 00IIecTBOY.
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Opranuveckas xumus. 10 kiaace

TEMA 1. HAYAJIBHBIE IOHATHUA OPTAHUYECKOM XUMUH

(13/18 ).

IIpenmer opranmyeckoii xumun. Opranndyeckue BemecTBa. YTo u3yyaeT opraHMyecKas XUMHUs.
Kpatkuii odepk pa3BuTHsl opraHuueckoil xumuu. CpaBHEHHE HEOPraHMYECKMX M OPraHUYECKUX BEIIECTB.
CrocoGHOCTh aTOMOB YIJIepoJa COCAUHSTHCS B PAa3IMYHBIC LEMU. YTJIEBOIOPOAbI U UX TMPOU3BOJHBIE.
[TonsiTHe 0 3amecTuTeneE.

Teopusi ctpoeHusi oprannyeckux coequHenuii A. M. Bytieposa. [lonstue BaieHTHOCTH. PaGoTHI
®. A. Kekyne. Poib A. M. bytiiepoBa B CO3JaHUM TEOPUU CTPOEHUSI OpPraHUYECKUX coenuHeHuiu. Eé
OCHOBHBIE I10JIOKEHHUS.

[TpuurHBl MHOTOOOpA3Wsi OPraHWYECKUX COCAWHEHHH: 00pa3oBaHWE OJUHAPHBIX, JBOWHBIX H
TPOMHBIX CBsI3€l MeX1y aroMamu yrieponaa. M3omepus. Omnupuueckas, MOJIEKYJSIpHAs U CTPYKTYpHas
(bopMyIIBI OPraHNYECKUX COCTMHEHUH.

Konuenuusi rudpuau3anum aToMHbIX opouTaseii. CTpoeHre aroma yriiepoja: S- U p-opOuTanu,
TUnbl ux rudpuanzanuu. OO0pa3oBaHHe KOBAJEHTHBIX CBS3CH. DIEKTPOHHAs U AJNEKTPOHHO-Tpaduueckas
dbopMyIbl aTOMa yriiepoja.

Kaaccudukanusa opranuyveckux coeauneHuii. Krnaccudukanus 1o 3JI€MEHTHOMY COCTaBy:
YIJI€BOIOPOAbL, TaJOr€H-, a30T- U KUCIOPOICOAEPKALIE OPraHUYECKHE COEAUHEHHUS.

Knaccupukamuss 1m0 CTPOSHHIO  YIJIIEPOJHOTO  CKEJeTa: AalHWKINYeCKHe ¢ [UKIHMYECKHUEe
(kapOOIMKIIMYECKHE U TETCPOIMKINYCCKHIE) OPTaHUIECKUE BEIICCTBA.

Krnaccudukanus yrieBoIopoaoB: MpeaeabHbie (TKaHbl U TUKIOATKAHbI), HENPEIeIbHbIC (aJIKCHBI,
QJIKUHBI, AJIKa/INEHBI), aPEHBI.

Knaccudukanus  OpraHMYecKUX  COCIMHEHUH MO0  HAIWYUIO  (YHKIHOHAIBHBIX  TPYII
(ruapokcuibHasi, KapOOHWJIbHAs, KapOOKCHIIbHAS, HUTPOTpyIHNa, amMmuHOrpymmna). CoupTel. AJNbIETHIIBIL.
Keronsl. KapOonoBsie kucnotsl. Hutpocoeannenus. AMUHBI.

IIpuHOUNBI HOMEHKJIATYPbl OpPraHMYecKHX coeaquHeHuil. IloHaTHe O  XHMMHUYECKOU
HOMeHKatype. HomeHkiiaTypa TpuBHangbHas (MCTOpUYECKas) U paliioHaIbHasl.

MexnynapoaHass HoMeHkIaTypa opranndeckux coenunenuii — [UPAC. Tlpunnunsl coctaBieHus
Ha3BaHUs OpraHuyeckoro coeauHeHus mo Homenkiarype [UPAC.

Kanaccudpukanusa peaxuuii B opranmyeckoid xumuu. [lonstue o cyOcTpare u peareHre.
Knaccudukanus peakiuii Mo CTPYKTYpHBIM H3MEHEHHSIM BEIECTBA: MPUCOECIUHEHUs (B TOM 4HCIe
MOJTMMEPHU3ALMH, OTIICIUICHUS (3JIEMEHUPOBAaHUS), 3aMEILIEHUS 1 U30MEpU3aLUH.

[ToHATHE O TOMO- | reTepOJIMTUYECKOM pa3pblBaX KOBAJEHTHOM CBA3M, OJJIEKTpOopUiIax H
HyKJeopuax.

Knaccudukanus peakuumii 1mo TUNY pEaKUHMOHHBIX YacTHUIL: PpaJUKalbHbIE, JJIEKTPOQPUIbHBIE U
HYKJIEO(DUIIbHBIE.

Knaccudukanus peakiuii o n3MEHEHHIO CTETIEHEN OKUCIIEHUS: OKUCIIEHUS U BOCCTaHOBJICHUS.

Knaccudukanus peakiuii 1Mo yYacTHBIM IpHU3HAKaM: TaJOT€HUPOBAHUE M JIETAJIOr€HUPOBAHUE,
TUAPUPOBAHUE U JIETUAPUPOBAHUE, TUApPATAUUM W JETHApaTalud, TUAPOTAIOTeHUPOBAHHE U
JETUPOTraOreHUPOBAHUE.

JemoncTpanuu. Koilekius OpraHMYECKHMX BEIIECTB, MAaTEpPUATIOB M U3JACIUA U3 HHX.
[apocrepxkHeBble U 00bEMHBIE Mojaenu (Mozaenu Ctroaptra—Dbpurieda) sTaHoNa U AUITHIOBOTO 3dupa,
OyraHa ¥ m300yTaHa, MeTaHa, STUJIEHA W alleTuieHa. B3auMonelicTBUe HaTpHsl C 3TaHOJIOM; OTCYTCTBHE
B3aUMOJICHCTBUS C TUATHIOBBIM 3QupoM. Mojenb oTTalKuBaHus THOPUIHBIX OpOUTaNel (JeMOHCTpaLus C
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MOMOUIBI0 BO3AYIIHBIX HIapoB). JleMoHcTpaunoHHas Tabnuna «Pa3nuuHble THOpPHUIHBIE COCTOSHUSL aToMa
yriepoa». O0pa3isl OpraHMYEeCKUX COSTMHEHUN Pa3IMYHBIX KJIacCOB. MoAen OPraHMIeCKUX COSAMHEHUN
C pa3NUYHBIMU (PYHKIMOHAIBHBIMY TpynnaMu. ['opeHue MeTaHa WM MponaH-0yTaHOBOW CMECH M3 ra30BOM
3aXHUrankd. B3pbiB cMmecu MeraHa ¢ xsmopoMm. OOecuBeunBaHue OpOMHOW  BOABI  STHUIICHOM.
Jenonumepusanus nouudtuieHa. [lomydenue stunena aeruaparanuei 3TaHoda.

JladopaTropHblii onbIT. M3roToBieHne Mojeneid MOJIEKyJl — MPEJACTaBUTEICH Pa3IMUHbIX KJIACCOB
OPraHUYeCKUX COCIUHEHUH.

IpakTnyeckas padora 1. KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTMHEHUM.

TEMA 2. IPEJAEJBHBIE YTJIEBOAOPOBI (5/9 4)

AJIKaHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl MeTaHa. ['oMonornyeckuil psa
aJIKaHOB M MX u3oMepus. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYI aJKaHOB (B TOM 4HMClIEe U KOH(OpMEpHI).
Howmenkiarypa ankaHoB.

[IpombllieHHbIE  CHOCOOBI  TOJTYYEHHUS  aJKAHOB: KPEKHUHI  HE(PTENPOIYKTOB,  PEAKIIHS
AIKUJIMPOBAHMUS, TOJYYCHHE CHHTETHUYECKOro OCH3WMHA, HarpeBaHHWE yriepoja B arMocdepe BoaOpoja.
JlaGopatopHbie CIOCOOBI MOYYCHUs AIKAHOB: peakius Bropra, muponms coneid KapOOHOBBIX KHUCIIOT CO
iesI04aMu, TUAPOIIN3 KapOuaa amOMUHUS.

®u3nueckue CBOMCTBA alKaHOB. B3anMmHOe BJIMSHUE aTOMOB B OPraHMYECKUX MOJIEKYJIax.
[TonoxutenbHbl U OTPULIATENBHBIN UHAYKTUBHBIE 3P (deKThl. [[porHo3 peaklinOHHON CITIOCOOHOCTH aNKaHOB.
MexaHu3M peakuuid paJuKalbHOrO 3aMelleHus. Peakiuy paJuKalbHOTO 3aMEIECHUS: TaJIOT€HUPOBAHUE U
HUTpoBaHue. Peakumm nperunpupoBanus. Peakuumm okucienus. Jlpyrue peakuuw ¢ pa3pylieHUEM
yriepoaHou uenu. [ I[pumenenne ankaHoB Ha OCHOBE CBOWCTB.

Hukaoankanbl. 'OMONIOrHYECKUi psii M CTPOEHUE NUKIOAKIAHOB. VX HOMEHKIaTypa U U30MEpUs.
[TonsTue o npoctpancTBeHHON n3oMepun. KoHpopMmeps! IUKIOreKcaHa.

Crioco0bl MosydeHHs] IUKIOATKAHOB: PEKTU(UKAIUs HEe(TH, KATATUTHYECKOE IETUAPUPOBAHHE
apeHoB, BHYTPUMOJIEpYJIsipHas peakius Bropua.

Ou3nyecKkue W XHMMHUYECKHE CBOWCTBA IMKJIOAKAHOB (PEaKIUU MPUCOSAMHEHHS] W 3aMEIleHus).
IIpyMeHeHNEe IUKII0AKAHOB.

Jemoncrpanuu. IllapoctepxHeBble MOJENN MOJEKYNI AJIKAHOB JUIl HJUIIOCTPAllUd CBOOOIHOTO
BparieHus: BOKpyr cBsizu C—~C, a Takxke 3acIOHEHHOMN U 3aTOPMOKEHHOU KOoHpopManuii staHa. [lomyueHue
MeTaHa M3 alerata HaTpus U FMJApoKcHaa HaTpus. ['opeHne MeTaHa, mpornaH-0yTaHOBOW cMecH, napapuHa
B YCIIOBUSIX M30BITKAa U HEIOCTaTKa Kuciaopoaa. B3peiB cMecu MeraHa ¢ Bo3ayxoM. OTHoIIEHHE MeTaHa,
npornaH-0yTaHOBOM cMecH, OeH3uHa K OpoMHOI Bozie U pacTBopy KMNOs.

JlaGopatopusble onbIThl. M3rorosneHue napaduHUpOBaHHONH OyMmaru, HCHbITaHHE €€ CBOWCTB
(oTHOMIEHUE K BOJE U kUpY). OOHapyKeHHEe BOJbI, CaXKH, YIIIEKHCIIOrO Ta3a B MPOAYKTaX TOPEHUs CBEUH.

TEMA 3. HEIIPEJAEJIBHBIE YI'JIEBOAOPO/BbI (13/22 4)

AJIKeHBbI. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI STHIIEHA. | OMOIOrnYecKuil psy
U HU30MEpHUsl AJIKEHOB (YIJIEPOJHOTO CKelleTa, IeOMEeTpUYecKas WIN Yuc-mpaHc-u3oMepus, MOJI0XKEHUS
JIBOMHOM CBsI3M, MEKKIIaccoBasi). HomMmeHkmatypa ajkeHoB.

[TpoMbInieHHbIE CIOCOOBI MOTYYEHHs] aIKeHOB: KPEKMHI aJIKaHOB, BXOJSIIMX B COCTaB HeDTU U
MOMYTHOTO HE(TAHOTO Ta3a, AETUAPUPOBAHNE MTPEIETbHBIX YTIIEBOIOPOIOB.

JlaGopaTopHble CHOCOOBI MOJTYYEHHUS AJKEHOB: PEAKUUH IIMMUHHPOBAHUS (J€rajioreHupoBaHMe),
JeruapaTanus CIUPTOB U JAETaJOT€HUPOBAHUE IUTATIOICHAIKAHOB, a TaKXe JEerHJIporajoreéHHpOBaHUE
raJIoOr€HONPON3BOAHBIX MTPENEIBHBIX YIIIeBoA0poa0B. [IpaBuio 3aiinesa.

Pur3nyecKue CBOKMCTBA AJTKEHOB.

B3aumHoe BiMsiHEE aTOMOB B OpraHM4ECKUX MoJieKysax. Me3oMepHbIit 2P exT.

[IporHo3 peakIMOHHON  CIIOCOOHOCTHM  allKeHOB. MexaHu3M  peakuuid  dIeKTPOPUIBHOTO
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MIPUCOETUHEHHUSL.

Peaknum npucoequHEHUsT AJKEHOB: TaJOT€HUPOBAHUE, THUIPUPOBAHHUE, T'MAPOTATIOTE€HHPOBAHHUE,
ruAparanus, nonumepusanus. [IpaBuno MapkoBaukoBa. Peaknuu okucienust anmkeHoB KMnOy (peakius
Barnepa) B BoiHOI U cepHOKHCIION cpene. [[puMeHenne alkeHOB Ha OCHOBE CBOWCTB.

Bbicokomoiiekyasipabie coeanHeHusi. CTpoeHUE MOJIMMEPOB: MOHOMED, MOJHUMED, 3JIEMEHTapHOE
3BEHO, CTETIEHb [TOJINMEPU3ALUH.

Jlunelinble, pa3BeTBIEHHBIE MW  ceTyaThle (cmMThIe) moiauMepbl. CrepeoperyisipHble U
HECTEPEOPEryJISIPHBIE MOJTUMEPBL.

OTHOLIEHUE TOJUMEPOB K HArPEBaHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE MTOJTUMEDPBI.

[Tonumepsl Ha OCHOBE STUJIEHOBBIX YIJI€BOAOPOIOB u 170:¢
MIPOU3BOIHBIX: TTOJUAITUIICH, TOJUIIPOTIUIICH, TOIUTETPAPTOPITUIICH

Y TIOJIMBUHWIXJIOPUI.

Aakanuenbl. Kiaccudukamnusi JUEHOBBIX YIJICBOJIOPOJIOB: H30JUPOBAHHBIC, KyMYIHpPOBAaHHBIC
U CONPSIKEHHBIE.

Homenknarypa um u3omepuss AMEHOBBIX YIJIEBOJOPOIOB (MEXKKIACCOBas, YIJIEPOJHOIO CKENeTa,
B3aMMHOTI'0O MOJIOKEHHUS KPAaTHBIX CBSI3€H, TeOMEeTpruYecKas).

CrpoeHnue conpsKEHHbBIX alIKAIUEHOB.

CrniocoOsl MOJIyYeHUS AJIKaUEHOB: JEruIpupoBaHue AJIKAHOB,
peakuus JlebeneBa, AeruaporaJoreHUupPOBaHUE AUTATIOT€HATKAHOB.

@u3nyeckue CBOWMCTBA  JIMEHOBBIX  YIJIEBOJOPOJIOB. XMMHYECKHE CBOMCTBAa  JUEHOBBIX
YIJIEBOJOPOAOB: pEaKUUU IPUCOEAUHEHUS, OKHUCIECHHUS U IOJIMMEpHU3alMd — U OCOOEHHOCTH HX
nporekanus. Haxoxxenue B mpupojie U NpuMEHEHUE alKaIueHOB. TepreHsl.

Onactomepsl. HarypanbHblii KaydyK, Kak HPOAYKT HoJuMepu3anuu usornpeHa. CHHTETHYECKHE
Kaydyku: OyraameHoBblii kaydyk (CBK), IUBHHWIOBBIN, W30MPEHOBBIH, XJIOPOMPEHOBHIH, OyTa ueH-
CTHPOJIbHBIN. ByikaHu3anusa KayayKkoB: pe3UHbI U YOOHUT.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl alleTUIICHA.

['omonornyeckuit psig U U30Mepusi aNKUHOB (YTJIEPOJHOTO CKeNeTa, MOJOKEHUsS TPOWHON CBsI3H,
MeXKIaccoBast). HomeHkatypa ankuHoOB.

CnocoObl TOSTlyyeHUsl aJKMHOB: MHPOJIM3 MeTaHa (B TOM 4YHCIE€ M OKUCIMTEIbHBIA MHPOJIN3
MPUPOJHOTO Tra3a), KapOWIHBI METOJ, JIeruJIporaJloreHMpOBAaHUE JUTAJIOT€HAJIKAaHOB, B3aUMOJEHCTBHE
COJIEH alleTUJICHOBBIX YIJIEBOIOPOAOB (alleTUIIEHUI0B) C raJloreHaJIKaHaMU.

®usnueckue CBOMCTBA ALIETWICHOBBIX  YIVIEBOJOPOJAOB. XHMHUYECKHE CBOMCTBA. Peaknuu
npUcOeANHEeHNs (THAPUPOBAHUE, TaJIOTeHUPOBAHUE, THAPOTATIOTCHUPOBAHHUE, THApATAIHS, TPUMEPU3AIIHS
arierunieHa). Peakmus KydepoBa u mpaBuino DnbrekoBa. KHcIOTHBIE CBOMCTBA alKHMHOB. AIIETHUICHHIBI.
Oxucnenne ankuHoB: pactBopoM KMnO4 u ropenue.

OO6nacTu pUMEHEHUs aleTHJIeHa Ha OCHOBE €ro CBOMCTB. [IpuMeHeHue TOMOJIOTOB alleTHIICHA.
[TonuMeps! Ha OcHOBE alleTusIeHa. BuHunaneTuiex.

JemoncTpanuu. OO0bEMHBIE MOJENH yuc-, mpanc-u3oMepoB ankeHoB. llomyueHue sTuieHa u3
3TaHOJa M JOKa3aTelbCTBO €ro HEMpeAeIbHOro CTpOoeHus (peakuuu ¢ OpOMHONW BOAOW U PacTBOPOM
KMnQO,). ObecuBeurBanre 3THIEHOM OpPOMHOM BOJBI M pacTBOpa TMEpMaHraHaTa Kainus. [ opeHue dTujieHa.
B3anmoneicTBue ankaHOB M aJKEHOB € KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTOM. MoJenu MOJEeKyl
QIKAJUEHOB C U30JUPOBAHHBIMM, KyMYJIUPOBAHHBIMHU M CONPSKEHHBIMUA JIBOMHBIMU CBs3sMU. Koarymsius
MJIEUHOTO COKa Kay4yyKOHOCOB (Mojouasi, OAyBaHuMKa wiu Qukyca). [enmonumepusanusi Kaydyka H
JI0KA3aTeNbCTBO HAIMYUS JBOWHBIX CBSI3€d B MOJIEKyJIax MOHOMEPOB (peakuuu ¢ OpOMHON BOJOW H
pactBopom KMnO,). Oznakomnenune c¢ kouieknuen «Kayuyku u pesunbl». [lomyuenme anerwneHa us
kapOuga kameiua. OOBEMHBIE MOJENH alKWHOB. B3ammopeiicTBue aretuiieHa ¢ OpOMHOM BOJIOM.
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B3aunmoneiicteue arerunena ¢ pactBopoM KMnOy. ['openne anerusena.

JladopaTopublie onbIThbl. O3HAKOMJIEHHE C KOJUICKIIMEHW IMOJMMEPHBIX OOpasloB IUIACTMACC H
BOJIOKOH.

IIpakTyeckas padora 2. [lonyueHne MeTaHa U STWIEHA U UCCIIEA0BaHUE UX CBOMCTB.

TEMA 4. APOMATHYECKUE YI'JIEBOJOPOABI (7/12 4)

Apenbl. [IepBbie cBeieHUS 00 apoMaTHYECKUX coeqMHEHUsAX. CTpoeHne MOJIeKyJIbl OeH30Ia: enHas
7-3JIEKTPOHHAs! CHCTEMA, WJIM apOMaTHYECKUM CEKCTeT.

['omonoruueckuit psa. M3omepust B3aMMHOTO paclioyIOKEHUs 3aMecTUTeNel B OEH30JbHOM KOJIBIIE.
Homenkitarypa apenos. Kcuitosnst.

[TpombllIIeHHbIE CIIOCOOBI MONyYeHHs OeH305la M €ro TOMOJIOTOB: apoMaTH3alMs alKaHOB H
LUKJIOAJIKAHOB, TPUMEpPU3ALIU alleTUIeHa (peakiys 3eIMHCKOrO).

JlaGopaTopHble CIOCOOBI TOJIyUYEHHS apEHOB: AJIKWIMPOBaHWE OCH30J71a, THPOJHU3  COJIEH
apOMaTHUYECKHUX KHUCIIOT.

®dusnyeckue CBOMCTBa apeHOB. IIporHO3 peakIMOHHOW CIOCOOHOCTH apeHoB. Peakiuun
JIEKTPO(UIBHOTO 3aMEIEHUs] U MX MEXaHU3M: raJloreHUpOBaHMe, ajJKWInpoBaHue (peakuus Ppunens—
Kpadrca), nutpoBanue, cynbupoBaHue.

Peakuuu nprcoeqMHEHNs: THAPUPOBAHNE, PAAUKAIbHOE TaJoreHupoBanue. Peakum okuciaeHus.

Tomyon, xak romosor 6eH3o01a. OCOOEHHOCTH XUMHUYECKUX CBOMCTB aIKMIOCH30J0B. OpHUEHTAHTHI
[IEPBOr0 U BTOPOro poza. BzaumHoe BiusHUE aTOMOB B MOJIEKYJlaX alKWIOEH30JI0B HAa MPUMEpPE peaklUU
3amenenus. Peakuuu okuciienus. [IpuMeHeHre apeHoB Ha OCHOBE X CBOMCTB.

Jemoncrpanuu. HlapoctepkHeBble 1 00bEMHBIE MOJIENIN OEH30J1a U €ro TOMOJIOroB. PacTBOopeHue B
OeH30I1e pa3IMYHbIX OPraHUYECKMX U HEOPraHMYECKUX BELIECTB (Hampumep, cepsl, noja). O3HaKOMIIEHHUE C
¢u3nuyeckuMu cBoiicTBaMu OeH3051a (PacTBOPUMOCTh B BOJIE, IJIOTHOCTb, TeMIlepaTypa IJIaBJICHUS —
BbIJICP)KUBaHME 3allassHHOM ammysbl ¢ OeH30J0M B OaHe co JbaoM). ['opeHue OeH30jla Ha CTEKISTHHON
najouke. OTHomeHue OeH3ona k OpoMHol Boje U pactBopy KMnO,. HurpoBanue 6enzona. OTHOIIEHUE
Toilyoja K Boje. PacTBopeHune B TOJyoJ€ pa3iMYHBIX OPraHWYECKUX U HEOPraHMYECKHUX BEIIECTB
(manpumep, cepsl, noaa). OdeciBeunBanue ToxyosoM pactsopa KMnO4 u 6pomMHOI BOIBI.

TEMA 5. IPUPOJHBIE UICTOYHUKHU YIJIEBOJOPOAOB (5/8 4)

Ilpupoansiii ra3 u nonyTHelii HeprsiHo# ra3. [Ipuponnslii ra3 u ero cocras. lIpomMsinuieHHOE
UCIOJIb30BaHUE U NepepadoTKa MPUPOIHOTO rasa.

[TorryTHele HedTAHBIE Ta3bl U UX mnepepaboTka. PpakUKM MOMYTHOrO HE(TSIHOroO rasa: ra3oBbli
O€H3MH, poraH-0yTaHOBask CMECh U CyXOif ras.

Hedtb. HeTh, Kak npupoIHBINA HCTOYHUK YTIIEBOAOPOIOB, €€ COCTaB U (U3NUYECKHE CBOWCTBA.

VYr1eBoaopobl Kak MpeaMET MEXIYHAPOIHOTO COTPYIHUYECTBA M BaXKHEHIIas OTpacib SKOHOMHUKHI
Poccun.

[TpomebinnenHas nepepadborka HepTu. Pektuduxanus (ppakunonnas neperonka). Opakunu HeQTH:
OEH3MHOBAsI, TUTPOMHOBAs, KEPOCUHOBAs, ra3oilsib, MazyT. ConspoBble Macia. Bazenun. [lapadpun. I'yapon.
Kpekunr HedTenpoayKToB: TepMUYECKUH, KaTaTUTUUYECKUH, THAPOKpeKUHr. Pudopmunr. Luxnuzanms.
Apomatuzanus. JleToHanoHHast CTOMKOCTh OeH3uHa. OKTaHOBOE YHCIIO.

Kamennblii yroas. IIpombinienHasi nepepadorka kaMeHHOro yris. Haxoxxnenue B npupoae u
COCTaB yTIJIei: KAMEHHBIN YTroJb, aHTPALUT, OypBIN yroib.

KokcoBanue u ero npoaykThl: KOKC, KAMEHHOYTOJIbHasi CMOJIa, HAJCMOJbHAs BOJA, KOKCOBBIN ras.
lNazudukanus yriusa. BoasHoit ra3. Karanutudeckoe ruipupoBaHue yriis.

TEMA 6. THAPOKCUJICOAEP KAIIUE OPTAHUYECKHUE BEHIECTBA (11/20 4)

Cnuptsl. [loHsTue o cnuprax, uctopus ux n3ydeHus. yHKIMOHaIbHAs THAPOKCUIIbHAS TPYyIIIA.

Knaccudukanus cnouproB: MO THIY YIVIEBOAOPOJHOTO pajauKaia (mpeaeibHble, HENpeesbHbIe,
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apoMaTHyYecKue), MO YUCIY TUAPOKCUJIIBHBIX TPYHH B MoJieKyjde (OIHO- WU MHOTOATOMHBIE), MO THUITY
YTIEPOAHOTO aTOMa, CBA3aHHOTO C TUAPOKCUIBLHON TPYIIO (IEpBUYHbBIE, BTOPUUHBIE, TPETUYHBIE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ CHUPTOB. ['oMoornyeckuil psii nmpeneabHbIX
OJTHOATOMHBIX crUpTOB. M3omepust (MojokeHUs (QYHKIMOHAIBHON TpYIIbL,  YIJIEPOJHOTO CKeleTa,
MEXKJIacCoBasl) 1 HOMEHKJIATypa ajJKaHOJIOB.

OO0me crmocoObl TMONMyYeHHs] alKaHOJOB: THApATalus AJIKEHOB, THAPOJIHM3 TaJOreHaIKaHOB,
BOCCTAHOBJICHHE KapOOHMIIBHBIX coequHeHHH. CrocoObl MOJIydyeHUs HEKOTOPBIX AJIKaHOJIOB: METHJIOBOTO
COUpTa — peakluuel IIEJIOYHOr0 TUAPOJIM3a XJOpMETaHa M W3 CHUHTEe3-ra3a; STWUJIOBOrO CHUpTa —
CIOUPTOBBIM ~ OpOXKEHHEM  IJIIOKO3bl M T'MApaTanuedl  ATHIIEHA;  IporaHojia-1— BOCCTaHOBIEHUEM
MIPOIMOHOBOT'O AJIbJIETH/Ia; IPOoNaHoja-2 — TUIPUPOBAHUEM alleTOHA U THpaTalyell IponuieHa.

®dusnyeckue CBOMCTBa cnupTtoB. BomopomHas cBs3b. [IporHo3 peakmoHHOW CIIOCOOHOCTH
MpEeACIIbHBIX OJHOATOMHBIX CIHPTOB M €r0 MOATBEPXKJIECHHUE NPH PACCMOTPEHUU XHMMHUYECKHX CBOMCTB
CIIMPTOB: KHUCIOTHBIE CBOMCTBA, peakUH HYKICOQMIBHOTO 3aMEIIEHUs] C TaJOreHOBOJOPOIaMH,
MEXMOJICKYJISIpHAsE M BHYTPUMOJICKYIJISIpHAs Jerujaparaius (MolxydeHHe MHpOCThIX 3(UPOB MU aJKEHOB),
peaKIy AeTUIPUPOBAHUS, OKUCICHUS U dTEPUPUKALIIH.

Husmue u Boicime (kupHbie) cnupthl. Cunrermueckue moroue cpeactsa (CMC). Obnactu
MIPUMEHEHUS METaHOJa Ha OCHOBE €ro CBOMCTB. TOKCMYHOCTH MeTaHoJa. OOIacTH MPUMEHEHUS ATHIIOBOTO
CIHUpPTa HAa OCHOBE €r0 CBOMCTB. AJTKOTOJIM3M KaK COIMAIbHOE SBJIEHUE U €ro Mpo(duiakTuKa.

MHoroaromuble cUpPThl. ATOMHOCTh ciUpTOB. [ KoM ¥ raunepuHsl. i3oMepusi, HOMEHKIATypa
U TIOJIyY€HHE MHOTOATOMHBIX CIUPTOB. (OCOOEHHOCTH XMMHYECKHMX CBOWCTB MHOTOATOMHBIX CITHPTOB.
KauecTBeHHas peakiivsi HA MHOTOATOMHbBIE CIIUPTHI.

OTUJIEHIIIMKOJIb U TIULEPUH, KaK IPEICTaBUTEIN MHOTOATOMHBIX CIUPTOB. VX iprMeHeHue.

®@enoubl. CocTaB W CTPOCHHE MOJEKYINBI (heHoma. ATOMHOCTH ()eHOJIOB. ['OMOJIOTHYECKUH psif,
M30MEepHUs U HOMEHKJIaTypa (PeHOJIOB.

CniocoOsl noydyenust peHoma: u3 KAaMEHHOYTOJIbHOIM CMOJIbI, KYMOJIBHBIHN c0c00, U3 rajloreHapeHoB
Y METOJIOM IIEJIOYHOTO TIIaBa.

Oduznyeckue cBOMCTBa (heHOIOB. XUMUYECKHE CBOMCTBA ()eHOMa: KHUCIOTHBIE CBOICTBA, OKHCIICHUE,
peaxuu 3MeKTpoPUILHOTO 3aMelleHus (TaloreHHpOBaHNe, HUTPOBAHKUE), MOJIUKOHICHCAIIHSL.

KauectBennsie peakiuu Ha ¢eHon: ¢ OpoMHONM Bomod W pactBopoMm xiopuaa skenesa(lll).
[Ipumenenue heHonos.

Jemonctpanuu. [llapocrep)xHeBble MOJENN MOJIEKYJ OJHOATOMHBIX M MHOTOATOMHBIX CIIMPTOB.
dusnueckre CBOMCTBA 3TaHONa, MpomaHoia-1, Oyranona-1. B3aumopeiicTBue  HATpUsi  CO CIHUPTOM.
BsaumopeiicTBue cupta ¢ pacTBOPOM JUXpomara Kanus B cepHoit kucnore. [lonydyenue crnoxxkHoro sdupa.
[lonyuyenue stunena u3 staHosia. CpaBHEHHME pEaKIMH TOPEHUs STHJIOBOIO U MPONUIOBOTO CIHPTOB.
OOHapykeHHe OSTUJIOBOTO CIHUPTAa B PA3IUYHBIX MPOAYKTaX C TOMOIIbIO HOAO(GOPMHON MPOOHI.
BiaumopeiictBue rhunepuHa co cBexxeocaxaeHHbiM  CU(OH),. Pacno3HaBaHue BOJHBIX pacTBOPOB
rIMLepuHa U 3TaHona. OTHOLIEHWE ATUJICHTIIMKOIS U TIIMIEpUHA K BOJE U OPraHUYECKUM PacTBOPUTEISIM.
PactBopuMocTs (peHONIAa B BOJE TpU OOBIYHON W TOBBIMIEHHON TeMriepaTypax. BeiTecHeHune ¢eHona u3
(deHossATa HATPUS YroJbHOM KucnoTol. KauecTBeHHble peakiiny Ha ¢peHo: o0eciBeUrBaHle OPOMHOI BOJIbI
u ¢ pactBopoMm FeClz. O6ecuBeunBanue denona pactsopom KMnO,.

IIpakTyeckas padora Ne 3. VccnenoBanue cBONWCTB CIIUPTOB.

TEMA 7. AJIBAET'UJIbI U KETOHBI (7/10 4)

Auabaeruabl. AnpAeTuapl Kak KapOOHWIBbHBIE OpraHudeckue coefuHeHus. CocTaB UX MOJEKYNT U
NEKTPOHHOE CTpoeHME. |'oMoTornyeckuil psjl, 30Mepusi 1 HOMEHKJIaTypa ajlbJeTrn/0B.

CniocoObl MoJy4eHus: OKUCIEHHE COOTBETCTBYIOIIMX CIHPTOB, OKUCIEHHE YriieBo10poaoB (Bakep-
MpoIIecC), THApATalus aJKWHOB, MHUPOJIN3 KapOOHOBBIX KHCIOT WJIM HMX COJICH, IMIEIOYHOM THUIPOIIN3

8



JUTaJIOr€HAIKaHOB.

®dusndeckue CBOMCTBA alIbACTUIOB. [IpOrHO3 peakIIMOHHON CIIOCOOHOCTH albJETHI0B. XUMHUYCCKHE
CBOWCTBA: peaKkIUM HPUCOECIUHEHUs (LIMAaHOBOAOPOJA, TUAPOCYIb(GUTa HATpuUs, peakTuBa ['puHBspA,
THJIPUPOBAHUE), PEAKIMU OKHUCIeHHs (cepeOpsHoro 3epkana u  kKomrmuiekcamu wmenu(Il)), peakium
KOHJIEHCAllUK (aabA0jbHAsi U KPOTOHOBAs, C a30TUCTHIMM OCHOBAaHUSMHU MU IOJIMKOHJIEHCAIMH), peaKkLuu
3aMeIeHus 1o [J-yraepoaHoMy atomy.

Keronbl. KeTtoHbl kak kapOoOHWIbHBIE coelMHEHUA. (OCOOEHHOCTH cOCTaBa M 3JIEKTPOHHOIO
CTPOEHUS UX MOJIEKYIL.

["omonoruueckuit psi, ©30Mepus 1 HOMEHKJIaTypa KeTOHOB. CriocoObl ITOJTy4eHUsl KETOHOB.

dusnueckue cBONCTBa KETOHOB. [IpOrHO3 peakliMOHHOM ClIOCOOHOCTH KETOHOB.

XUMHUYECKHE CBOMCTBA: peakLUU MPUCOSAMHEHHS (LIMaHOBOJIOpPOJA, TMAPOCYIb(UTa HATPHUS,
peakTuBa I'puHbspa, TUIPUPOBAHUE), PEAKIIMN OKHUCIEHMS, PEAKLIUU 3aMEIIEHHUS 10 0-YTIEPOAHOMY aTOMY.

Nemoncrpanuu. [lapocrepxueBsie u Crioapra—bpurineba moxenu anbaerunoB. OKucieHue
OeH3aJIb/Iern1a KUCIopoIoM Bo3yxa. [lomyuenue GpeHondopManbaeruIHOrO MOJuMEpA.

JlabopaTopHble onbIThl. [lonyueHne ykcyCHOro anbJerujaa OKMciIeHUeM 3TaHosa. O3HaKoMIIEHUE
¢ (u3MUecCKUMH CBOMCTBAMU alIbJETUAOB (aLeTaableriia U BOJHOIO pacTBopa Gopmainbaeruia). Peakius
«cepedpsiHoro 3epkanay. Peakuus c ruapoxkcunoM meau(ll) npu HarpeBanuu. OTHOLIEHHE alleTOHA K BOJIE.
AIETOH KaK OpraHM4YeCcKUil pacCTBOPUTEIIb.

IIpakTnueckas padora 4. lccnenoBanue CBOWCTB alibJETHI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTbBI U UX TIPOU3BOJIHBIE (13/20 4)

Kapo6onoBbie kuciaorsl. [lonstue o kap6oHOBBIX KucnoTax. Kimaccudukaryss KapOOHOBBIX KHCIIOT:
[0 MpUPOAE YIJIEBOAOPOAHOIO pajauKaia, [0 YHCIy KapOOKCWIBHBIX TIpymIl. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIbHOU rpymnibl. KapOoHOBbBIE KUCIOTHI B IPUPOJIE.

['omonornyeckuit  psig  HpeleibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. M3omepus wu
HOMEHKJIaTypa.

[TonyyeHne KapOOHOBBIX KHUCIOT OKHCIEHHEM aJIKaHOB, QJKEHOB, IEPBUYHBIX CIHMPTOB MU
aJIbJIETU/IOB, a TAKXXe THIPOJIN30M (TPUTaJIOTEHATIKAHOB, HUTPHJIOB).

[Tony4yeHne MypaBbUHON KHCIOTHI B3aMMOIEHCTBUEM THAPOKCHIA HATpHs ¢ okcuaoM yriaepona (I1),
YKCYCHOM — KapOOHWJIMpPOBaHHEM METHJIOBOTO CHUpTa M OpOKEHHWEM STaHOJa, HPONUOHOBOM —
KapOOHUJIMPOBAHUEM TUJICHA.

®duznyeckue CBOMCTBa KAPOOHOBBIX KHUCIOT, 00YCIOBIEHHBIE MOJIIPHBIMUA MaccaMH ¥ BOJOPOIHBIMU
cBs3siMU. [IporHo3 XHMMHYECKUX CBOMCTB KapOOHOBBIX KucioT. OOmie cBoiicTBa KucioT. Peakuuu 1o
yIJIeBOIOPOAHOMY paaukany. OOpa3oBaHue (YHKIHMOHAIBHBIX MPOU3BOAHBIX. Peakius sTepudukanuu.
OO0pa3oBaHue raJloreHaHruAPUI0B, AaHTUIPUIOB, AMUIOB, HUTPHUIIOB.

MypaBbHMHasi U YKCyCHasi KHCIOTBI, KaK MPEICTABUTENN MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCHOTHL.  [lanbMUTHHOBass M cTeapuHOBAas KHUCIOTHI, KaK HPEJACTaBUTENM BBICHIMX  MPEebHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCIOT. AKpUJIOBasi M METAaKpWIOBas KHCIOTHI, KaK MpeJICTaBUTENIN
HEeNpe/eNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OJenHOBas, JMHOJIEBas | JIMHOJIECHOBAs, Kak
MPEJICTaBUTENN BBICIIUX HEMPEJEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. beH3o0itHas u canuuuiosas,
KaK Mpe/CTaBUTEIN apOMAaTHYECKNX KapOOHOBBIX KHUCIOT. JIByXOCHOBHBIE KapOOHOBBIE KHCIOTHI Ha
npuMepe maseneBoi. [IpuMenenne u 3HaueHNne KapOOHOBBIX KUCIIOT.

Coau kap0oHOBBIX KHCa0T. MbLiaa. [lonyuenue coneil kKapOOHOBBIX KHMCIOT Ha OCHOBE OOLIUX
CBOWCTB KHCJIOT: B3aUMOJICHCTBUEM C aKTUBHBIMH METaJlJIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMU WJIH
coimsimu. [lonmyueHue cosieit KapOOHOBBIX KUCIIOT ILEIOYHBIM THAPOIU30M CIOKHBIX 3(UPOB. XUMHUYECKHE
CBOMCTBa cojel KapOOHOBBIX KHCJIOT: THUAPOJIN3 MO KAaTHOHY, peakUWd HOHHOrO OOMeHa, MHPOJIU3,
AJIEKTPOJIU3 BOJHBIX pacTBOpoB. Mbina. KEcTkocTh BOABI U criocoObl €€ ycTpaHeHus. [IpuMenenue coseit
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KapOOHOBBIX KHUCIIOT.

Caoxnbie 3¢upbl. CTpoeHHE MOJIEKYJ, HOMEHKJIATypa W HW30MEpHUs CJIOXKHBIX 3¢upoB. Hx
¢usmveckue cBoiictBa. CriocoObl TOMYUCHUS CIOKHBIX 3(PUPOB: peakius dTepuduKaiy, B3auMOAeHCTBIE
CIMPTOB C AHTMAPUIAMH WM TaJOT€HAHTMJIPUJIAMU KHUCJIOT PEAKLUEH IOJIMKOHJEHCAlMM Ha IpUMEpe
MOJIy4YeHHUsl TMoNMATUIIeHTepedTanaTta. XUMHUYECKHE CBOMCTBA CIOXHBIX 3(HUPOB: THIPOIHU3 M TOPEHHE.
[TpumeneHne CIOXKHBIX 3(PUPOB.

Bocku u xkupbl. Bocku, UX cTpoeHHE, CBOMCTBA U KJIACCH(HUKAIMA: PACTUTEIbHBIC M KUBOTHBIC.
buonoruueckas pons. JKupbl, UX CTPOEHHE U CBOICTBAa: OMbUICHUE, TUAPUPOBAHUE PACTUTEIBHBIX JKUPOB.
buonoruueckas posb )kUpOB. 3aMeHa )KUPOB B TEXHUKE HEMUILEBBIM ChIPbEM.

HMemonctpanuu. [llapocrepxkueBbie u CTroapTa—bpuriieda Moaenu aabaeruioB.

Oxkucnenue OeHzanpaeruaa KuciopoaoM Bosayxa. [lonydenue penondopmaibaeruiHoro noiumepa.
[lapocTepkHEBbIE MOJEIH MOJIEKYJ KapOOHOBBIX KucioT. Tabmmma «Knmaccudukanms kapOOHOBBIX
KuciaoT». Pu3nveckue CBOICTBAa 3TaHOJA, MporaHoia-1, Oyranoma-1. IlomydeHue yKCyHOHM30aMHIIOBOTO
s¢upa. Komrekiust oprannueckux KuciaoT. OTHOIIEHUE MPEAeTbHBIX U HEMPEASIbHBIX KUCIOT K OPOMHOM
BOJIE M pacTBOpy InepmaHranara kauus. [lonmydyeHune Mbula u3 xupa. CpaBHEHUE MOIOIIMX CBOMCTB
xo3siiictBeHHOro Mbuta 1 CMC B xéctkoit Boge. Komnekuus cnoxubix 3¢gupos. lapocTep:kHeBble MoIeIH
MOJIEKYJT CJIOKHBIX 3(PUPOB U HM30OMEPHBIX UM KapOOHOBBIX KHUCIOT. [lomydeHue NpUSATHO MAXHYIIETO
cl0HOTO 3¢upa. OTHOILIEHUE CIMBOYHOIO, MOACOTHEYHOTO, MAIIMHHOTO Macel M MaprapuHa K BOJHBIM
pactBopam O6poma 1 KMnO,.

JlaGopaTopuble onbIThl. O3HaKOMJICHHE C (PU3MUECKUMH CBOMCTBAMH HEKOTOPBIX IPEISIbHBIX
OJIHOOCHOBHBIX KHCJIOT: MYpPaBbUHOM, YKCYCHOM, MacisiHOW. OTHOLIEHHME pAa3JIMYHBIX KHUCIOT K BOJE.
B3aumopeiictBue pactBopa yKCycHOM KucioTel: ¢ metawiom (Mg wmm Zn); okcuaom meramia (CuO);
rugpokcugom metamuia (Cu(OH), wiu Fe(OH)3), conbio, (Na;CO3 u pactBopom Mmbuia). O3HaAKOMIICHHE C
oOpasmaMu CIOXKHBIX 3¢GuUpoB. OTHOLICHHWE CIOXKHBIX 3(UPOB K BOJE M OPraHUYECKHM BEIIECTBAM
(xpacurensim). BeiBeneHre KUPHOTO MSATHA C MOMOIIBIO CIOKHOTO 3¢upa. PacTBOpUMOCTh KUPOB B BOE
Y OPraHUYECKUX PACTBOPUTEIISX.

IIpakTnyeckas padora 5. MccnenoBanue cBOWCTB KapOOHOBBIX KMCIOT M UX ITPOU3BO/IHBIX.

TEMA 9. YI'JIEBO/bI (10/13 4)

Yraesoabl. CocTaB MOJIEKYJ YIJIEBOJIOB M UX cTpoeHHe. Knaccudukaius yrieBojoB: MOHO- Ju-,
OJIUTO- M TIOJUCAaxapuibl; KETO3bl M ajbJ03bl; TETPO3bl, NMEHTO3bl, rekco3bl. BoccranaBnuBaroniye u
HEBOCCTAHABIIMBAIOIIME YIIIEBOAbl. buosornyeckas posib yriaeBo10B U 3HAUEHHE B KU3HU YEJIOBEKa.

Monocaxapuabl. CTpoeHue MOJIEKYJIbl U (PU3MUECKHE CBOMCTBA TitOKO3bl. L{uknmdeckue Ghopmbl
TJIFOKO3BI M UX OTpakeHHe ¢ momMoIisio hopmyn Xeyopca. ['nmuko3uansii rugpokcmi. a-D-rimoko3a u f-D-
rioko3a. Tayromepus Kak pe3yibTaT paBHOBECHS B PaCTBOPE ITFOKO3bI.

ITonyyenue raoko3pl. POTOCHMHTE3. XHMMHUYECKHE CBOMCTBA: PEAKIUU M0 AJIbJCTUIHOM W IO
TUIPOKCHIIBHBIM rpynnaM. COUpTOBOE, MOJIOYHOKHUCIIOE U MaclIsiHOKHCI0€ OPOKEHUS TIIFOKO3BI.

®pyKTo3a Kak n3oMep rioko3bl. CTpykTypa U GpU3HuecKre 1 XMMHUUECKHUEe CBOICTBA.

Jucaxapuabl. Crtpoenue Monekyn aucaxapunoB. Caxaposza. Haxoxnenne B mpupose.
IIpon3BoacTBO caxapo3bl U3 caxapHOM CBEKIIBL. XMMHUECKHE CBOWCTBA caxapos3bl. JIakTo3a u mManpTo3a Kak
M30MepBI caxaposbl. MIX cBoiCTBa U 3HaUECHHUE.

IMosmcaxapuapl. CtpoeHne mosekyn noiaucaxapunoB. Kpaxman. CoctaB U CTpOEHHE €r0 MOJIEKYJI.
AMuio3a M aMWJIONEKTHH. XHMMHUYECKHE CBOWCTBAa: THAPOJIM3 M KadecTBeHHas peakius. Haxoxxnenue
B IIpUpOJie, MOJIYYeHHE Kpaxmalla U ero npuMeHeHue. buonoruueckas poib Kpaxmadna.

Ctpoenue Moisiekyn 1esutroo3bl. CBOWCTBAa IEIUTIONO3bI: OOpa3oBaHHWE CIOXKHBIX 3(PUpOB U
MPOJYKTOB aJIKMJIMPOBaHUsA. HUTpaThl U anieTaThl LETI003bl — OCHOBA MOJyYEHUs! B3PbIBYATHIX BELIECTB
1 UCKYCCTBEHHBIX BOJIOKOH. HaxoxxieHue B npupoje u e€ Ouosnornyeckas poib. [[pumeHeHne 1esiono3sl
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JMemoncTpamuu. OOpasnpl yriaeBOJOB W u3Aenvii W3 HuUX. [lomydeHuwe caxapara Kalblus U
BBIJICJIEHUE Caxapo3bl M3 pacTBOpa caxapaTa Kajublus. Peaknus «cepeOpsHOro 3epkanay Ui TIFOKO3BL.
Peakiuu ¢ hyKkcHHCEPHUCTOM KUCTOTOM.

OTHolIEHHE PACTBOPOB caxapo3bl M MainbTo3bl K ruapokcuny wmeau(ll). Osmakomienue ¢
¢usnvyeckuMu  cBoiicTBaMHM  Kpaxmaina. llomydyenume KpaxmanpHOro kieicrepa. (O3HakoMJeHHE C
(bu3nIeCKUMHU CBOMCTBAMHU EJUTIONIO3BI. [loTydeHne HUTPaToB LEIITIOI03bL.

JlaGopaTopHble onbIThl. O3HaKOMIICHHE C (PU3MUYECKMMH CBOMCTBAMH IIIIOKO3bl. B3aumoneiictBue
IIII0KO3bI ¢ rupokcu oM Meau(ll) mpu koMHaTHON TemnepaType U pu HarpeBaHuu. KucinoTHbIi ruaponmns
caxapo3bl. KayecTBeHHas peakuus Ha KpaxMmai. O3HaKOMIIEHUE ¢ KOJUIEKIIAEH BOJIOKOH.

IIpakTnyeckas padora 6. MccienoBaHnue CBOWCTB yIi€BOJIOB.

TEMA 10. ASOTCOAEPKAIIMUE OPTAHUYECKHUE COEJIUHEHMSA (15/25 4)

Amunsl. [lonstue o6 ammnax. Knmaccudukaiys aMUHOB: TIO YUCIY YIJIEBOJOPOJHBIX PaJHKAIOB
(mepBUYHBIC, BTOPHYHBIC, TPETHYHBIC) M MO WX Npuponae (amudpaTHuecKue, apoMaTHUECKHUE H KUPHO-
apOMaTUYECKUE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aMUHOB. ['oMosiornyeckuil psj, n3omepus u
HOMEHKJIaTypa MpeAeibHbIX aln(paTHUECKUX aMHHOB. ['oMosiorndyeckuil psij, M30Mepusi U HOMEHKJIaTypa
apoOMaTHUYECKUX aMHHOB.

CriocoObl  mosryyeHMst anu(aTUUYEeCKUX aMHHOB: B3aUMOJEHCTBHEM aMMHaka €O CHUpPTaMH,
B3aMMOJCHCTBUEM TraJIOT€HAJIKAHOB C aMMHUAKOM, B3aUMOJACUCTBUEM COJIEH AJIKMJIAMMOHMSI CO IEIOYaMU

CriocoObl  TOTy4eHUs apOMAaTHYECKUX  aAMMHOB: BOCCTaHOBJICHUEM apoMaTHYECKHUX
HUTPOCOEIMHEHUH (peakiusi 3MHMHA), B3aUMOJICHCTBUEM apOMATUYECKUX aMUHOB C rajieHaJIKaHaMU.

[TporHo3 peakMOHHON CIIOCOOHOCTH aMHHOB Ha OCHOBE MX DJIEKTPOHHOTO CTPOCHHS. XUMUYECKHE
CBOWCTBA aMHHOB, KaK OPraHWYECKUX OCHOBaHWH. Peakun >1MeKTpoQHIEHOTO 3aMEIICHHS apOMAaTHIECKUX
amMuHOB, Peakuum oxucienus, amkuiaupoBaHusi. OOpa3zoBaHue amuioB. B3auMopeiicTBHE aMHUHOB C
a30TUCTOM KUCIOTOU. [IpMeHeHne aMUHOB Ha OCHOBE CBOMCTB.

AMMHOKHUCIOTHI. [ToHsATHE 00 amMmrHOKHCIIOTaX. CTpOoeHHEe MOJIEKYJl 1 HOMEHKJIATYypa aMUHOKHUCIIOT.

CriocoObl MoJTydyeHHsI aMUHOKUCIIOT: THAPOJIN3 OENKOB, CHHTE3 Ha OCHOBE I'aJOr€HONPOM3BOIHBIX
KapOOHOBBIX KUCIIOT, IIMAHTUJIPUHHBIA CUHTE3, OMOTEXHOIOTHYECKHH CII0CO0.

®uznyeckue CBOMCTBa aMUHOKHUCIIOT. AMUHOKUCIIOTHI KaKk aM()OTepHbIE OPraHUYECKUE COSTUHEHMUS:
B3alMO/ICICTBUE C KUCIOTaMH M IeJ04YaMH, 0Opa3oBaHue OUMOJISPHOTO MoHa. Peakuuu stepudukanyu u
KOH/JICHCAIINH.

[TenTuanas cBsi3b U nosnunenTHabl. KauecTBeHHbIE peakllMi Ha aMUHOKHUCIIOThI: HUHUTHIPUHOBAS U
KCaHTOIPOTeHHOBaHUs. [[puMeHeHne aMUHOKHCIIOT U OMOJIOTHYECKas pOJIb MENTH/IOB.

Beaxun. CTpyKTypsl MOJEKYN OEIKOB: NEpBUYHAs, BTOPUYHAs, TpeTHUUYHas1, yeTBepTuuHas. CHHTE3
6enkxoB. CBoiicTBa OENKOB: JAEHATypalus, TMJIPOJIN3, KauyeCTBEHHbIe peakiuu. buonorndeckue QyHKIMM
O€eJKOB.

HyxnennoBble kucaothl. [loHsTHe 00 asotucthix ocHoBaHMsAX. HykiennoBwle kucnorsl: PHK u
JIHK. Hykneorunsr u ux cocraB. CpaBHenue JIHK m PHK u ux pons B mepemaunm HacieqCTBEHHBIX
MIPU3HAKOB OPraHU3MOB U OMOCHHTE3€ OerKa.

JemoncTpanuu. Pusndeckue cpoiicTBa aHwinHa. OTHOIIEHHE O€H30Jla W aHWIMHA K OpOMHOMU
Boze. Komrekuust aHMnMHOBBIX Kpacutenei. I'openme MermnamuHa. B3aumopneilcTBue MeTUIaMUHA U
aHWJIMHA ¢ BOJOM M kucioTamu. OKpalluBaHHE TKaHEH aHWIMHOBBIMU KpacuTelsiMu. ['uaposnu3 Oenkos
c nomotpio nencuHa. OOHapykeHHe (QYHKIIMOHAIBHBIX TPYII B MOJEKYyJaX aMMHOKHUCIOT (Ha Npumepe
rnuipHa). OOHapy)KeHHe aMUHOKHCIOT C MOMOINBI0 HUHTHIApUHA. PacTBopeHHe M OcakJeHHe OeNKOoB.
Jenatypanus 6enkoB. KauectBennsie peakuun Ha 6enku. Moaenu JIHK u paznuunsix Buno PHK.

JlaboparopHsbie onbIThI. M3roTOBIEHNE MIAPOCTEPKHEBBIX MOJEIIEH MOJIEKYJT N30MEPHBIX AMHUHOB.
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N3roroBneHune Mojene MpOCTEHIINX MENTHAOB. PacTBopeHHe OENKOB B BOJE M WX KOATyJISIHS.
Oo6nHapyxeHue OeyKa B KypruHOM SIHIIE U MOJIOKE.
IpakTnyeckas paéora 7. AMUHBI. AMUHOKHUCIOTHI. benku.
IIpakTnyeckas padora 8. MnenTuduxanust OpraHn4ecKux coeInHCHHUMN.
Oo6mas xumus. 11 kiaace

TEMA 1. CTPOEHUE ATOMA. IEPHOJJUYECKHWM 3AKOH M TEPUOJINYECKASI
CUCTEMA XUMHNYECKHUX 2JIEMEHTOB JI. U. MEHJIEJIEEBA. (10/15 4).

Crpoenue aroma. CioxHoe cTpoeHHe aroMa. Jloka3aTrenbCTBa 3TOr0: KaTOIHBIE U PEHTIC€HOBCKHUE
ayud, (oTodddexT, pananoakTUBHOCTb. OTKPBHITUE 3IEMEHTApPHBIX YaCTHIl: JJIEKTPOHA M HYKJIOHOB
(nporoHoB u HeWTpoHOoB). Monenmu Tomcona, Pesepdopna, bopa. Iloctynater bopa. Ctpoenue atoma B
CBETE KBAHTOBO-MEXaHUYECKHX MPEACTABICHU.

Hyxiionb! (MpoTOHBI M HEUTPOHBI), HYKIHBL. [ToHsTHe 00 M306apax u n3oronax. SaepHple peakuuu
Y UX ypaBHEHHS.

KopmyckynsapHoO-BOTHOBOH Tyanu3m 3mekTpoHa. [IoHATHE 3JeKTPOHHOM OpOUTANIN U 3JIEKTPOHHOTO
obuaka. S-, p-, d- u f-opouranu. Kanrossie uncia. CTpoeHHe 3JCKTPOHHOK 000JI0UKH aTOMa.

[Topsimok 3amoaHeHus >IEKTPOHAMU aTOMHBIX OpOHUTaiell B COOTBETCTBUU C MPUHIIUIIOM MUHUMYyMa
sHepru, 3anpetoM llaynu, npaBuinom Xynzaa, npaBuiom KiiedkoBCKOro. DneKTpoHHbIE (YOPMYIbI aTOMOB
1 MOHOB.

Iepuoauyeckuii 3aKO0H . . MennesieeBa. IIpeanoceuiku OTKPBITHUS: paboThI
IIPeIIECTBEHHUKOB, PELICHHS MEXIYHAPOIHOTO Che3/1a XUMHUKOB B T. Kapicpya, nuuHocTHble kauecTBa /.
N. Menneneesa.

OTKpBITHE TMEPHOANYECKOTO 3aKoHa. MeHpeneeBckas (POpMyIMpOBKAa IMEPHOAMYECKOTO 3aKOHA.
B3anMoCBsI3p TIEPUOTMYECKOTO 3aKOHa W TEOpUH cTpoeHus aroma. CoBpeMeHHas (OpPMYIHPOBKA
IIEPUOIUYECKOr0 3aKOHA.

B3auMoCBA3p MEpUOAMYECKOr0 3aKOHA M NEpHOAUMYEecKOr cucteMsbl. llepuonnueckas cucrema u
cTtpoeHue aroma. u3nyeckuii CMbICI CUMBOJIMKY NTEPUOIUYECKON CUCTEMBI.

M3MeHeHHe CBOICTB 3J€MEHTOB B IEPHOJAAX W TIpyMIax, Kak (yHKIUS CTPOEHUS HX aTOMOB.
[ToHsATHE 00 SHEPrUM MOHU3AIMH U CPOJICTBA K DJIEKTPOHY.

[TeproaYHOCTh UX U3MEHEHUSI METAJUIMUECKHUX U HEMETAJLINYECKUX CBOMCTB AJIEMEHTOB B rpyImnax
U TIEPUO/IAX, KaK (PYHKIUS CTPOCHUSI 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

3HaueHue NepruoINYECKOro 3aKOHa U MEPHUOIUIECKON CUCTEMBI.

Jemonctpanuun. Porodpdexr. Kartonueie nyun (31aeKTpoHHO-IyueBble TpyOku). I[lopTpeTs
Tomcona, Pesepdopaa, bopa. Iloprpersr MBanenko u I'anona; bepuemnyca, Jlebepeitnepa, Heronennca,
MenneneeBa. Moaenu opOutaneil pa3nuuHoil popmbl. CHEKTphI MOTJIONIEHNS U UCIYCKAHUS COeAMHEHUH
XMMHUYECKHX 3JEMEHTOB (C TOMOIIBIO CIEKTpocKomna). Pa3nuuHble BapuaHTBl TaOJIUI] MEPUOANYECKON
cucTteMbl XUMuueckux aieMeHToB JI. M. MenneneeBa. OOpasiibl MPOCTHIX BELIECTB, OKCUJIOB U THAPOKCHJIOB
3JIEMEHTOB TPETHET0 MEPHO/IA U AEMOHCTPALIUs UX CBOMCTB.

TEMA 2. XUMHNUYECKAS CBSI3b U CTPOEHUE BEHIECTBA (10/14 4)

Xumuueckasi cBsi3b. [loHsATHE O XMMUYeCKOW CBsIi3U. OCHOBHBIE XAPAKTEPUCTHKUA XHUMHUYECKOU
CBSI3M: SHEPTUs, JJIUHA, TUIOJbHBI MOMEHT.

HMoHHas XuMHYECKasi CBsi3b M MOHHbBIE KPUCTAJUIMYECKHE DEHIETKU. 3aBUCUMOCTH (PU3MUECKUX
CBOMCTB BEILLIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

Bo30yxnénnoe cocrossuue artoma. lloHsiTHe O KoBaJieHTHOH cCBsi3u. OOMEHHBI MeXaHU3M
00pa3oBaHMsl KOBAJICHTHOW CBS3U. DIEKTPOOTPULIATENbHOCTh. HampaBieHHOCTh KOBAJIEHTHOM CBA3M, €€
KPaTHOCTh. G- U T- CBsI3U. [|OHOpPHO-AaKIENTOPHBIH MEXaHW3M OOpa30BaHUsI KOBAJICHTHOW CBS3U. THITBI
KPUCTATTMYECKUX PEIIETOK C KOBAJEHTHOM CBS3bI0: ATOMHAsS M MOJIEKYJISIpHASL.
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3aBUCHMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT THMA KPUCTALINYCCKON PEIIETKH.

[Ipupona XUMHUYECKOH CBSI3M B MeTaiaX M cruiaBax. OOmme (u3nyueckne CBOWCTBA METAJJIOB:
TEIUI0- U 3JIEKTPOIPOBOAHOCTb, MNIACTUYHOCTD, METAIITNYECKHM OJ1eCK, MarHUTHBIE CBOWCTBA.

Mertamndeckas KpUCTaNTHUYECKask peIéTka U €€ 0COOEHHOCTH, KaK (PYHKIMS METaJUTMYECKON CBSI3H.

KommuexkcHbie coeamnenusi. KomruiekcooOpa3zoBaHHE M KOMILIEKCHbIE coequHeHus. CTpoeHue
KOMIUIEKCHBIX COEIMHEHUMN: KOMIUIEKCO0Opa30BaTellb U KOOPAUHALMOHHOE YUCIIO, JIUTAaHbl, BHYTPEHHSS U
BHEIIHSS CEpHlL.

Knaccudukanus KOMIUIEKCOB: XeNaTbl, KATUOHHbIC, aHHOHHbIE M HEHTpaibHbIC, aKBAKOMILIEKCHI,
aMMHaKaThl, KapOOHWJIBl MeTaiioB.  HoMeHKiaTypa KOMIUIEKCHBIX COEAMHEHHM M HX CBOICTBA.
Jluccoumanusi KOMIIEKCHBIX COCIMHEHUN. 3HAUEHHE KOMIUIEKCHBIX COEAMHEHUI W MX POJIb B IPUPOE.

ArperatHbie COCTOsIHUsI BemiecTB W (a3oBble mepexoabl. ['a3pl U ra3oBbie 3akoHbI (bois-
Mapuorra, Hlapis, I'eii-Jltoccaka). YpaBuenue MeneeBa-Knaneiipona ajis uaeaibHoro raza. XKuakoctu.
TexyuecTs, HcIIapeHHEe, KPUCTAIIN3ALUS.

Teépubie BemectBa. [lnaBnenue. @a3oBbie mepexonsl. CyOnmumanus u aecyonmumanus. JKuakue
kpucrauisl. [Tnazma

MexmoJiekyasipable  B3auMojAedcTBusA.  BopoponHas cBs3p M €€ Pa3HOBHUJIHOCTH:
MEXMOJIEKYJISIpHAas U BHYTPUMOJEKYIsipHasi. @u3nueckue CBOWCTBA BEIIECTB C BOJOPOAHOU CBs3bIO. EE
Ouosoruyeckas pojb B OpraHU3alUU CTPYKTYp OCNKOB W HYKIEHMHOBBIX KHCIOT. BaHaepBaambcoBO
B3aUMOJICHICTBUE U €0 TUIIbl: OPUEHTALMOHHOE, UHIYKLIHOHHOE U IUCIIEPCUOHHOE.

JNemoncTpanuu. Koyuiekuus KpUCTaNTMYECKUX BEIIECTB HOHHOTO CTPOSHHS, aMOP(HBIX BEIIECTB U
n3ennid U3 HUX. MoJenu KpUCTAUIMYECKUX PEIIETOK C MOHHOW CBA3BIO. MoJenu MOJEKYN pasiu4HON
apXUTEKTypbl. Mogenu KpUCTANIMYECKUX BEIIECTB aTOMHOM M MOJIEKYJSIPHOM CTPYKTypbl. Kosuekuus
BELIECTB aTOMHOI'O0 M MOJEKYJSpHOro cTpoeHus u u3nenuit u3 Hux. Iloptper Bepnepa. Ilomyuenue
KOMIUIEKCHBIX OPTraHUYECKUX U HEOPraHWYECKUX COENMHEHUM. J[eMOHCTpanus Cyxux KpUCTaIIOTHAPATOB.
Mopnenu KpucTalIMYeCKUX PEeHIETOK MeTauioB. Boja B pa3inMuHbIX arperaTHBIX COCTOSHUSX U €€ (a30BbIe
nepexoibl. Bosronka noga unu 0eH3oitHoN kucnothl. J(uarpamma «®a3oBbie epexobl BemiecTsy. Moenu
monekyn JIHK u Genka.

JlaGopaTopHble onbIThl. B3anMopaelcTBHE MHOTOaTOMHBIX CIUPTOB M TJIIOKO3bI C (PETMHTOBOM
KUJKOCTHI0. KauecTBEeHHbIE peakly Ha NOHBI Fe?*u Fe".

IIpakTuyeckas pabGora 1. IlonmydyeHHe KOMIUJIEKCHBIX OpPraHMYECKUX M HEOPTraHMYECKHX
COEIMHEHUH U HUCCIIeIOBaHUE UX CBOWCTB.

TEMA 3. JMCIIEPCHBIE CUCTEMbI U PACTBOPBI (9/12 )

JucnepcHbie cucreMbl. XMMHUYECKHE BELIECTBA U CMECH. XMMHUYECKas CHUCTeMa. |'OMOreHHble U
rereporeHHsle cMecu. JlucnepcHas cucrema: JUCIEpCHOHHAs cpena M aucnepcHas ¢asza. Knaccupukanus
JUCTIEPCHBIX CHCTEM.

Abspozonu. [IponemienTel. OMynbenn u 3mynbraropsl. Cycnensnu. CequMmeHTanus.

Komnnounueie pactBopbl. Dddext Tunnans. [lomyueHne KOMIOUIHBIX paCTBOPOB AMCIIEPCHOHHBIM,
KOHJICHCAIIMOHHBIM W XHMHYECKHUM crocobamu. 3oiu W Koarymsuus. ['emn w cuHepesuc. 3HaueHUE
KOJUIOM/IHBIX CUCTEM.

PacTtBopbl. PacTBOpbl Kak TOMOTE€HHBIE CHCTEMBl M HMX THIIBI: MOJIEKYJSpPHBIE, MOJIEKYJISPHO-
MOHHBIE, HOHHBIE. CITOCOOBI BBIPAaXKEHUSI KOHLIEHTPAIIMH PACTBOPOB: 00BEMHAs, MacCOBasi M MOJIbHAS JIOJU
pacTBOpEHHOTO BelecTBa. MossipHas KOHIEHTPALUs pacTBOPOB.

HNemoncrpanuu. OOpa3ibl TUCHEPCHBIX CHCTEM M HMX XapakTepHble mNpu3Haku. OOpasibl
(koJuteKMu) OBITOBBIX M NMPOMBILIUIEHHBIX a3p030JieHd, SMyIbCHi U cycrien3uid. IIpoxoxkaeHue tyda cBeTa
yepe3 KOJJIOWJHBIE M UCTHHHBIE pacTBopbl (3ddext Tunmans). 3aBUCMMOCTh pPAaCTBOPUMOCTH B BOJE
TBEPABIX, KUIAKUX M Tra3000pa3HBIX BeUIECTB OT Temmeparyphl. [lomydeHue mepechlieHHOro pacTBopa
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THOCYJIb(aTa HATPUS U €r0 MTHOBEHHAs! KPUCTAJIM3ALIUS.

JlaGopaTopHble onbIThI. 3HAKOMCTBO C KOJUIEKIIMSAMHU IHILEBBbIX, MEAUIMHCKUX U OMOJIOIHYECKUX
resei u 3omei. [lonmydyenne komonaHOTo pactBopa xjaopunaa sxemneza(Ill).

IIpakTnyeckass padora 2. PacTBOpMMOCTH BemeCTB B BOjA€ M (DaKTOphl €€ 3aBUCUMOCTH OT
pa3nu4HbIX (PaKTOPOB.

IIpakTuyeckas padora 3. Ouncrka BOJIbI ¢buIbTpOBaHUEM, JUCTUIUISILUEN
U IIEPEKPUCTATUIA3ALUCH.

IIpakTuyeckasi padora 4. [IpuroToBieHre pacTBOPOB Pa3TMIHON

KOHLEHTPALUH.

IIpakTnyeckas padora 5. OnpeneneHne KOHUEHTPALMHY KUCIOThl THTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTHU IPOTEKAHUSA XHUMMYECKHX PEAKIIUN U
OU3NKO-XUMHNYECKHUX ITPOLHECOB (9/14 1)

OcCHOBBI XMMHMYECKOHl TepMOAMHAMHUKH. XHMHMUYECKas TEpMOJIMHAMUKA. TepMoauHamMuyecKast
cucrema. OTKpbITasl, 3aKpbITas, U30JUPOBAHHAS CUCTEMBI. BHYTpPEHHSSI SJHEPIUsI CUCTEMBI. DHTAJBINS, WIN
Teruiocoepkanue cuctembl. IlepBoe Hawanmo TepMonuHaMHKH. V30XOpHBIH M HM300apHBIA TPOLIECCHI.
TepMoxnMuueckoe ypaBHEHHE.

Onransnus. CrannapTHas 3HTanbnusa. Pacuér sHTanmenuu peakuuu. 3akoH I'ecca u ciencrBus w3
Hero. DHTponus. Bropoe u Tperbe Hauana TepmoauHaMuku. CBoOoHas sHeprust [ ud6ca.

Ckopocth xuMu4yeckux peaknui. [lonsTue o ckopocTH peakuuu. OHEpPrus AaxkTUBAUUU U
aKTUBHUPOBAHHBIN KOMIUIEKC. 3aKOH JeHCTBYIOIMUX Macc. KuHeTnueckoe ypaBHEHHE U KOHCTaHTa CKOPOCTU
XUMHYECKOM peakiuu. [lopsaaok peakuuu.

@DakTOophl, BIUSIOININE HA CKOPOCTh TOMOT€HHOM PEeaKIu: MPUPOia U KOHLIEHTPALUsl pearupyomux
BelIecTB, TeMieparypa. TemnepatypHsiid kodddunuent. Ypasaenue C. AppeHuyca.

@DakTOophbl, BIUSIIOUINE HA CKOPOCTh FE€TEPOr€HHON PEeaKIMU: KOHLIEHTPALUs PEarupyouuxX BEUIECTB
U IUIOIIAJIb UX COIPUKOCHOBEHUS

OcHOBHBIE MOHATUSA KATAIUTUYECKOM XHMMMH: KaTalu3aTopbl M KaTaau3, TOMOICHHBIA W
TeTepPOreHHBI KaTajau3, NPOMOTOPBI, KaTAJTUTUYECKHE sl M HWHTHOUTOpBHL. MeXaHu3M JeWCTBUS
KaTaJau3aTopOB.

OcHOBHBIE ~ THUIBI  KaTauu3a:  KHUCJIOTHO-OCHOBHOM,  OKHMCIMTEIbHO-BOCCTAHOBHUTEIbHBIM,
METAJIOKOMIIJIEKCHBIM M KaTaiau3 MeTramiamu, (GepMeHTaTuBHbIM. @depMeHTbl, Kak OHOJIOTrHYECKHe
KaTaJln3aTopbl OETKOBOW MTPUPO/IBI.

Xumuyeckoe pasBHoBecue. [loHstne 00 0OOpaTHMBIX XMMHUYECKHX IIpoleccax. XHUMHUYECKOe
paBHOBECHE M KOHCTAaHTa paBHOBecHs. CMelleHNEe XUMUYECKOTO PABHOBECHS M3MEHEHHEM KOHIICHTpALUU
BELIECTB, N3MEHEHHUEM JaBJICHUS U TEMIIEPATYPBHI.

JleMoOHCTpanuK. DK30TEPMHUUECKHE NPOLIECCH] HA NPUMEPE PACTBOPEHUS CEPHOM KUCIIOTHI B BOJE.
OHJ0TEpPMHUUYECKHE NTPOLIECCHl HA IPUMEPE PACTBOPEHMS COJIEN aMMOHUs. M3yueHne 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakllMd OT KOHLEHTpPAllMU BEIIECTB, TeMIepaTypsl (B3auMojAeWcTBUE THOCYNb(]aTa HAaTpus
C CEpHOM KHCIIOTOM), MOBEPXHOCTH COMPUKOCHOBEHHMS BEIIECTB (B3aMMOJIEHCTBHE COJITHOW KHCIOTHI C
rpaHyjliaMd U TOPOILIKaMHU aJlOMUHUS WU 1uHKA). [IpoBeneHne KaTaluTUYECKUX PEaKIHUil pas3lioKeHus
MepoKCHIa BOAOPOa, TOPEHUs caxapa, B3auMoJIeHCTBUS noda U anmoMuHus. Kopposus xeneza B BOAHOU
cpeze ¢ ypoTponuHoM u 6e3 Hero. Habmronenue cMmenienns XuMudeckoro pasHosecust B cucremax: 2NO; «»
N204, FeCl3 + KSCN « Fe(SCN); + 3KCI.

JlabopaTopHbIii onbIT. 3HaKOMCTBO ¢ koyutekiueit CMC, coaepkammx dH3UMBL.

IIpakTnyeckasi padora 6. V3yueHue BIMSAHUSA Pa3IMUHBIX (DAKTOPOB HAa CKOPOCTh XMMHYECKOMH
peaxiuu.

TEMA 5. XUMHUYECKUE PEAKIIUA B BOJHbIX
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PACTBOPAX (12/21 4)

CBoiicTBa pacTBOPOB JJIEKTPOJUTOB. Boma — cnabpiii snexktposmt. KaTHOH THAPOKCOHUSA.
HNonnoe npousBenenue Bonbl. HelTpanbHas, kuciaoTHas u mienoyHas cpenpl. [lonstue pH. Bomopoansriit
nokazaresb. Uaaukaropsl. Pons pH cpensl B ipupose u Ku3HU yenoBeka. MIOHHbIE peakiuy U YCIOBUS UX
IIPOTEKAHUS.

Pannue npencraBieHus O KUCIOTaX U OCHOBAHMSX. KHCIIOTBI M OCHOBaHMS C IO3ULUU TEOPUU
EKTpONIUTHYECKOW auccouuanuu. Teopus kuciaor u ocHoBaHui bpencrena—IJloypu. ComnpsxE€HHbIE
KHUCIIOTHI U OCHOBaHUSA. AM(OIIUTHL.

Knaccudukanus KUcnoT u crnocodsl Ux noiydeHus. O01me XMMUYECKHUEe CBOMCTBA OPraHUYeCcKuX U
HEOPraHUYECKNX KHCIIOT: PEaKUUU C METaJUIaMH, C OKCHJAMU U THAPOKCHJIAMU METAJUIOB, C COJIAMH, CO
cnuptamu. OKUCIUTEIbHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOW U a30THOM KUCIIOT.

Knaccudukanus ocHOBaHUN M CrocoObl X moiydeHus. OOIMe XMMHUYECKHE CBOMCTBA MICIIOYCH:
peakuuu ¢ KHUCIOTaMH, KUCJIOTHBIMU M aMOTEPHBIMM OKCHJAMH, COJISIMH, HEKOTOPBIMHU METAJUIaMU M
HEMETaNIaMH, C OPraHMYeCKHMH BeElIeCTBaMU (TaJOMAONPOU3BOIHBIMU  YIJIEBOAOPOAOB, (heHomom,
KUpaMu). XHUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMM: pEaKUUU C KHUCIOTaMM,  pPEaKLIHH
pa3ioXKeHUsT U KOMIUIEKCOOOpa3oBaHUsl. XUMUUECKHE CBOWCTBAa OECKUCIOPOJHBIX OCHOBAaHUU (aMMHaka U
aMHHOB): B3aMOJICHCTBHE C BOJAON U KUCIOTaMHU.

Knaccudukanus coneit opraHu4ecKuil 1 HEOPraHU4eCcKMX KUcIoT. OCHOBHBIE CIIOCOOBI MOTYYCHHS
cojiel. XMMHMUYECKHE CBOMICTBA COJICH: pa3JIOkKEHUE INPU HArpEBAaHHMM, B3aMMOJCIHCTBUE C KHUCIOTaMU U
[IeJI0YaMHy, IPYTUMH COIMU. JKECTKOCTB BOJBI M CIIOCOOBI €€ YCTpaHSHHS.

I'uapoaus. I[lonstue rtuaponmsza. ['maponm3 comelt u ero kimaccudukamusi: OOpaTHUMBIA U
HEOOpaTUMBIH, TI0 AHUOHY U 0 KaTHOHY, CTYIEHYAThIA. Y CHUIIEHUE U MOJIaBIeHUE 00paTUMOTrO THAPOIIN3A.
HeoOpatumpblii THIpOIM3 OMHAPHBIX COSAMHCHU.

JemoncTpanuu. CpaBHEHUE 3JIEKTPONPOBOJHOCTH  PACTBOPOB  AIEKTPOJUTOB. (CMmelieHue
paBHOBECHsI TUCCOLMALMU CIIA0BIX KHUCIOT. VHAMKATOPHl M M3MEHEHUE WX OKPACKH B Pa3HBIX Cpelax.
B3aumopeiicTBue KOHIIEHTPUPOBAHHBIX Aa30THOM M CEpHOM KHCIOT, a TaKxke pa30aBICHHON a30THOM
KHCJIOTHI C MeJIbl0. Peakuus «cepeOpsiHOTO 3epKaiiay Ui MypaBbHHOM KUCIOTHL. B3anMoneiictBue ammuaka
U METWJIAMUHA C XJIOpPOBOAOpoJoM u BoaoH. IlomydyeHwe u cBoiicTBa pacTBOpa THMAPOKCHUIA HATPHS.
[TonydyeHne MbuIa U U3yY€HUE CPEJllbl €ro pacTBopa MHAMKaTOopamu. I'maposin3 kapOOHATOB, Cylb(aToB U
CHJIMKATOB HIEJIOYHBIX MeTaJlJI0B, HUTpata cBuHua(ll) nnu nunka, Xnopuia aMMOHUS.

JlabopaTopHble ombIThbl. Peakiuu, uaymmume c o0pa3oBaHUEM OCaJKa, ra3a WIM BOAbBI, JUIS
OpPTraHUYECKUX U HEOPTaHUYECKUX IJIEKTPOJUTOB. CBONCTBA COJNSHOM, pa30aBleHHON CEpHON U YKCYCHOM
KHUCIOT. B3aumoneiicTBue ruapokcuaa Hatpus ¢ comsiMu: cyibdarom Meau(ll) u xmopumom aMMoOHUS.
[Tonyyenue u cBoiictBa ruapokcuna meau(ll). CpoiicTBa pacTBOpoB cousiell cynabdaTa MeIu U XJopuia
xeneza(Ill). MccnenoBanue cpenbl pacTBOPOB ¢ MOMOILBIO HHANKATOPHON Oymarm.

IIpakTnueckas padora 7. MccnenoBaHue CBOWCTB MUHEPAIbHBIX U OPraHUYECKUX KHCIIOT.

IIpakTnyeckass padora 8. [lomyueHnne coneld pasTUYHBIMEA CIIOCO0AMH ¥ MCCIEOBAHUE HX
CBOMCTB.

IpakTnyeckas padora 9. [maponn3 opraHNIecKUX U HEOPTAaHHUECKUX COCAHMHEHUH.

TEMA 6. OKUCJIUTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI (9/13 4)

OKMCIUTEILHO-BOCCTAHOBUTE/IbHBbIE peakuuu. [ToHaTHe 00 OKMCIUTETHHO-BOCCTAHOBUTEIBHBIX
peakuusx. CreneHb okucieHus. lIporeccbl OKUCIEHHS M BOCCTaHOBJEHUA. BaxHelline OoKuUCIUTENN U
BOCCTAHOBUTENU. MeToJ 3JleKTpOHHOro OajaHca JUIs COCTAaBJIICHUS YpaBHEHHHM OKUCIUTENBHO-
BOCCTAHOBUTENIBHBIX ~ peakUuid. MeToapl HMOHHO-3JIEKTPOHHOro OanmaHca (METOA  IMOJIypeaKIuii).
OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIIBI.

Juexkrtposm3. lloHsaTHE dnexkTposM3a Kak — OKHCIMTEIbHO-BOCCTAHOBHUTEIBHOIO  IIpoLecca,
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IIPOTEKAOIIETr0 Ha DJIEKTPOAax. DICKTPOIN3 PACIUIABOB IEKTPOIHUTOB.

DIEKTPOIU3 PACTBOPOB JIIEKTPOJIUTOB C HMHEPTHBIMU DIIEKTPOJAMHU. OJEKTPOJIA3 PacTBOPOB
JNIEKTPOJINTOB C M AaKTUBHBIM aHOAOM. IIpakTudeckoe 3HAaYEHHE DIEKTPOIU3a: IIEKTPOXUMUYECKOE
MOJTyYCHHUE BEIECTB, JJIEKTPOXMMHUYECKass OYHMCTKA (padMHHpPOBAHHE) METAJJIOB, TallbBAaHOTEXHHUKA,
rajlbBaHOIUIACTUKA, TaJbBAaHU3ALIUS.

XuMHn4ecKkue HCTOYHMKM ToOKa. [anpBaHuyeckue »diaemMeHThl. CTaHAapTHBIA BOJOPOJIHBIN
anekTpoa. CraHOapTHbBIE AJIEKTPOAHbIE MOTeHIUaIbl. COBpEMEHHbIE XMMHMUYECKHE HCTOYHMKU TOKa:
Oarapeiku U aKKyMYJISTOPBI.

Koppo3uss MetaiioB U cnoco0bl 3amuTtbl 0T Heé. [lonstue o koppo3uu. Buabl koppo3uu mo
XapaKkTepy OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX IMPOLIECCOB: XMMHUYECKask U dJleKTpoxumudeckas. CrocoOsl
3aIUTBHl METAJJIOB OT KOPPO3HHU: IIPUMEHEHHUE JIETUPOBAHHBIX CIUIABOB, HAHECEHUE 3alIUTHBIX MOKPBITHH,
M3MEHEHHE COCTaBa WM CBOMCTB KOPPO3HUOHHOM Cpeibl, AIEKTPOXUMHUECKUE METO/IbI 3AILUTHI.

JemoncTpanun. Boccranosnenune oxcuga wmeau(ll) yrmem u BomopomoMm. Boccranosinenue
JUXpoMara Kajausi JTUIOBBIM coupToM. OKHUCIHTENbHBIE CBOMCTBa Juxpomara Kaiusd. OKuciaeHue
anpJiernsia B KapOOHOBYIO KHUCIIOTY (peakuusi «CepeOpsHOro 3epKajay» WIM peakuus ¢ TUIPOKCHIOM
meau(Il). Dnexrponus pactBopa cynbdara menu(ll). CocraBnenue raabBaHMUYECKHX 31eMeHTOB. Koppo3us
METAJIJIOB B PA3JIMYHBIX YCIOBUAX U METOJbI 3aILUTHI OT HEE.

JlabopaTopHble onbIThl. B3auMonelicTBue METAJIIIOB C HEMETANIAMU, a TAKXKE C paCTBOPaMHU COJIEH
U KHUCIOT. B3auMoIeicTBUE KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KHCIOT ¢ Melbl0. OKHCIUTEIbHbIE
CBOMCTBAa IE€pMaHIraHaTa Kajlus B pa3au4HbIX cpenax. O3HaKOMJIEHHE C KOJUIEKIUMEH XHMHUYECKUX
HMCTOYHUKOB TOKa (6aTapeiKu, CBUHIIOBBIC AKKYMYJISITOPBI U T. 11.).

TEMA 7. HEMETAJLJIBI (23 / 40 1)

Boxopoa. /IBOWCTBEHHOE TMOJOKEHUE BOJOPOJA B NEPUOAMYECKON CHCTEME XHUMHYECKHUX
anemeHToB: B |-A u VII-A rpynnax. M3orons! Bonopoaa.

Haxoxnenue B mpupone. CTpoeHHE MOJIEKYJbl, (U3MUECKHE CBOMCTBA. XUMHMUYECKHE CBONCTBA
BOJIOPOJIa: BOCCTAHOBUTENIbHBIE (C OOsIee NMEKTPOOTPULIATEIbHBIMU HEMETAJUIAMH, C OKCHJAMHU METaJlIOB,
TMJIPUPOBAHUE OPTaHUYECKUX BEIIECTB) U OKUCIUTENbHbIE (¢ MeTautamu |-A u IlI-A rpymnm). Ilonydenue
BOJIOpOJia: B J1abopaTopuu (B3aUMOJIEHCTBUEM KHUCIIOT C METajulaMH) M HMPOMBIIIJICHHOCTH (KOHBEpCHUE).
[Tpumenenue Bogopoaa.

I'anorennl. Dnementsl VIIA-rpynmsl — rajoreHsl: CTPOEHHE aTOMOB M MOJIEKYJ, TajloreHbl-
MIPOCThIE BEUIECTBA, COEIMHEHNUS: CPAaBHUTENbHAS XapaKTEPUCTHKA.

["anorensl B npupoje. 3aKOHOMEPHOCTH M3MEHEHUs! (PU3NYECKUX M XMMHUYECKUX CBOMCTB B VIIA-
rpynne: B3aMMOJECHCTBUE TallOTEHOB C METAUIAMH, HEMETAIaMHU, CO CJIOKHBIMH HEOPraHUYECKHMMH U
OpraHMYECKUMU BenlecTBaMH. [lorydeHne u npuMeHeHne rajloreHoB.

CrpoeHne MoJnekynl M (uU3MUECKHEe CBOICTBa TIaJOr€HOBOJOPOJOB. XHUMHUYECKHE CBOHCTBA
raJIOT€HOBOJIOPO/IHBIX KHUCIIOT: KHUCJIOTHBIE CBOMCTBA, BOCCTAHOBHUTEJIBHBIE CBOMCTBA, B3aUMOJCHCTBHE
C Oprann4eckuMu BeniectBaMu. [lomydenne ramorenoBogopoaoB. ['aorennasl. KauecTBeHHbIE peakuy Ha
raJloreHU-UOHBI.

Oxkcunpl xjopa. Kucnopoaconepxkamuye KHCIOTHI XJiopa. ColM KUCIOPOACOACPKAMMX KHCIOT
xyopa. [TomydeHne n nmpuMeHeHne Ba)KHEUIINX KACIOPOAHBIX COETMHEHHM XJI0pa.

Kucaopoa. O6mias xapakTepucTika 31eMeHTOB VIA-Tpymibl.

Kucnopoa: HaxoxaeHue B Mpupoje, mosyueHue (JabopaTOpHble M MPOMBIIUIEHHBIE CIIOCOOBI) M
¢du3nveckre CBONUCTBA.

XUMHUECKHE CBOMCTBAa KHUCIOpPOJA: OKHUCIUTENbHbIE  (C MPOCTHIMH BEIIECTBAMH, C HHU3IIUMHU
OKCHJIaMH{, C OpPraHMYeCKMMHM M HEOPraHWYECKMMH BEIECTBAaMH) M BOCCTAaHOBUTENIbHbIE (C (TOpOM).
Ob6nacTi mpuMeHEeHUs.
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O30H. Haxoxnenue B mpupoge. dusznueckne M XMMHYECKUE CBOWMCTBA O30HA. Ero monydeHue u
npuMeHeHue. Posib 030Ha B )KMBOM MPUPOJIE.

CtpoeHue MOJEKyJabl TMEpOKCHAAa BOAOPOAa, €ro (¢GU3NYECKMe U XHUMHUYECKHE CBOICTBa
(OKHMCIIUTENBHBIE U BOCCTaHOBUTENIbHBIE). [losyueHre u npuMeHeHue NepoKCuaa BOAOPOa.

Cepa. Haxoxnenue cepsl B Ipupojie. BajgeHTHbIE BO3MOKHOCTH aTOMOB Ce€pbl. AJIJIOTPOIUS CEPBHI.
dusnuecKkue CBOWCTBA POMOUYECKOH cepbl. XMMUYECKHE CBOMCTBA CEPhI: OKUCIUTENbHBIC (C METaJIIaMH, C
BOZIOPOJIOM M C MEHEE AIEKTPOOTPHULATEIbHBIMU HEMETANIAaMH) U BOCCTAHOBUTENbHbBIE (C KHUCIOPOIOM,
KHCIIOTAMU-OKUCIIUTEISIMU), PEaKLUU JUCIponopuuoHupoBanus (co menoyamu). [lonydeHue cepsl u
o0JacTu MPUMEHEHHUS.

CtpoeHue MOJIEKYNBI M CBOWMCTBa cepoBoiopoja: ¢uznueckue, GU3NOIOrHYECKue U XUMUYECKUE.
CepoBoZiOpOJl, Kak BOCCTAaHOBHUTEJb, €ro IMoyyueHue u npumeHenue. Cynb(uIpl U UX XUMHYECKHE
cBoiicTBa. Pacnio3naBanue cynb(Qua-uoHOB.

CepHucThiii Ta3, ero (uU3NYECKHe CBOWCTBA, MOJIYYCHHE U NPUMEHEHHE. XUMHUYECKHE CBOICTBA
okcuga cepbl(IV): BoccTaHoBuTeNnbHBIE (C KHUCIOPOAOM, OpPOMHOM BOJIOM, NEPMAHTaHATOM Kalldsig H
CEpOBOJIOPOAOM) U CBOMCTBA KUCIOTHBIX OKCHJIOB CO IiesnodyaMu. CepHucTas KUCI0Ta U €€ COJIN.

CepHblii aHrUApUA, ero GU3NYeCcKrue CBOMCTBA, MONYYCHUE U NMPUMEHEHHE. XUMUYECKUE CBOICTBA
okcuaa cepbl(VI), Kak OKHUCIUTENs W THUIMYHOTO KHUCIOTHOro okcuaa. CepHas KUCIOTa: CTPOCHHE U
¢dbusznueckue CBONCTBA. XHMHUYECKHE CBOICTBa pa30aBIIEHHON CEpPHON KHCIOTHI: OKUCIHUTEIbHBIE H
OOMEHHBIE U OKHCJIHTEIbHBIE CBONCTBA KOHIICHTPUPOBAHHOM. [lonyyenue cepHOMl KHCIOTBI B
npombiuieHHOCTH.  OOnacTi mpuMeHeHHs cepHOM KuciaoThl. CynbhaTbhl, B TOM 4YHCIE M KYIOPOCHI.
I'mapocynbdarer. @usnueckre 1 XUMUYECKHE CBOWCTBA COJICH cepHOIl KHCIOThL. PacroznaBanue cynbdar-
aQHHOHOB.

A3ot. OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbl. A30T. Ctpoenue aroma. Haxoxnaenue B
npuposae. dusnueckue cpoicTBa. OKHUCIUTENbHBIE W BOCCTAHOBMUTEIbHBIE cBoMcTBa. [lonydeHue u
IIPUMEHEHHUE a30Ta.

CtpoeHue MOIEKylbl aMMHaka, ero ¢usnueckue cBoiicTBa. OOpa3zoBaHUE MEXMOJICKYISPHON
BOZOPOJHON CBSI3U. XMMHUYECKHE CBOMCTBA aMMMaKa KaK BOCCTaHOBUTENA. OCHOBHBIE CBOMCTBA aMMHUAKa
Kak 3JeKToHoJoHopa. KomriuiekcooOpa3oBaHMe ¢ ydyacTMeM amMMHaka. B3auMopelcTBHe aMMuaka cC
OpraHMYECKMMHU BeUIeCTBAMM M C YIJeKuciabIM razoMm. Ilonydyenune um mpumenenue ammuaka. Counu
aMMOHHUS: CTPOEHUE MOJIEKYJ, (U3NYECKUE U XUMHUUECKHUE CBOICTBA, IPUMEHEHHUE.

Coneoopasyronmue (N2O3, NO,, N»Os) u Heconeobpazyromme (N,O, NO) okcuasl. MIx crpoenue,
¢u3nyecKkrne 1 XUMHYECKHE CBONCTBA.

A3oTucTas KHCIOTa U €€ OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS ABOWCTBEHHOCTb. COJM a30THCTON
KHUCIOTBl — HUTPUTHL. CTpoeHUe MOJEKYIbl U (pu3nueckue CBOWCTBA a30THOM KUCIOTHL. E€ xummueckue
CBOMCTBA: KHUCIIOTHBIE W OKHUCIIHUTENBbHBIE B PEAKIUAX C MeETallaMd M HEMeTallllaMH, PEakLHu Co
OpPraHMYECKUMHU U HEOPraHUYECKUMU COeqUHEHMSIMU. [lomydeHre a30THOM KUCIIOTHI B IPOMBIIIEHHOCTH U
naboparopun u e€ nmpuMeHeHue. HutpaTsl (B TOM 4uUClIE€ U CETUTPbI), UX (PU3MUECKHE U XUMHYECKHE
cBolcTBa. Tepmuueckoe pasiioxKeHue HUTPAToOB. [[puMeHeHrne HUTPaToB.

®ochop. Crtpoenne aroma u amwtoTporus Qocdopa. Du3MUECKHe CBOWCTBA ATTIOTPOITHBIX
Moau(pUKanMil U UX B3auMoIepexoAbl. XHUMHUYECKHe CBoMcTBa (hocdopa: OKUCIUTEIbHBIE (C METaJIaMu),
BOCCTAHOBUTEJIbHBIE (C  O0jiee  2JEKTPOOTPULATEIbHBIMU ~ HEMETaNIlaMH, KHCJIOTaMU-OKHCIUTEISIMH,
0epToNIeTOBOM CONbI0) W JAMCIPONOPLMOHMPOBaHUS (co mienodamu). HaxokaeHue B HpUPOAE U €ro
nony4yenue. PocduH, ero cTpoeHue 1 CBOICTBA.

Oxcuner dochopa(lll) u (V). DochopHbie KHCTOTH, UX (U3HUECKHE U XUMUYECKHE CBOMNCTBA.
[Tonyuenue u mpumenenue oprohochopron KuciaoTel. Comu opTodHochOpHOM KUCTOTH U UX TPUMEHEHHE.

Yraepoa. VYrnepon — oaneMeHT IVA-rpynnbl. AnnoTponHble MOAUGUKALMU YyIriIepoja, WX
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norydeHue u cBoiictBa. CpaBHEHHE CBOMCTB ajiMa3a u rpadura.

XHUMHYECKUE CBOMCTBA YIJIepoa: BOCCTAHOBUTEIBHBIC (C TaJJOreéHaMU, KUCIOPOJAOM, CEpOi, a30TOM,
Bojoi, okcumoM meau(Il), KucaoraMu-oKUCIUTENSIMHA) U OKUCIUTENbHBIE (C METalylaMH, BOJOPOJIOM H
MEHEeE 3JIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMHU ). YTJIEPO B IPUPOIE.

Oxkcup yriepona(ll): ctpoenne MosieKyibl, CBOMCTBA, IOJyYEHUE U IPUMEHEHHE.

Oxkcup yrinepona(lV): ctpoeHne MoeKyJbl, CBOMCTBA, OJyUYEHUE U IPUMEHEHHE.

VYronbHas Kuciora W e€ CoiaM: KapOOHAThl M THAPOKApOOHATB, — HX  MPEACTAaBUTEIH U
IIPUMEHEHUE.

Kpemunii. Kpemnuuii B ipupoe. Ilonydenue u npuMeHeHue kpemMHus. Ou3nyeckue 1 XUMUYECKUE
CBOMCTBA KPHUCTAJUIMYECKOTO KPEMHUS: BOCCTAHOBHUTEJIbHBIE (C TalloreéHaMH, KHCIOpPOJOM, PAacTBOpaMHU
IIeJI0YEH U TIJIABUKOBOM KHCJIOTHI) M OKUCIUTENbHBIC (¢ MeTauiamu). Oxcun kpemuwusi(1V), ero croiicTra.
Kpemuuesas kucnora u €€ conu. CunukaTHasi IPOMBIIIIEHHOCTb.

Jdemoncrpanuu. Ilonyuenue Bomopona u ero coucrBa. Kosexums «l anoreHsl — npocTbie
BemecTsay. [lonydeHne xjiopa B3auMMOJECUCTBUEM IIEpMaHraHaTa Kajlus C COJSIHOM kucinorou. Ilomyuyenue
COJITHOM KHUCJIOTHI U €€ cBoicTBa. OKHCIUTENbHBIE CBOMCTBA XJIOpPHOM BOJbL. OTOenuBaroliee aelcTBHE
aBeJeBor Bojbl. ['opeHue crinuku. B3pbiB nerapabl win nuctoHoB. [lonydeHue kucinopoaa pazinoXeHUEM
IepMaHraHaTa Kajausi W HUTpara Hatpus. [losydeHue OKCHMAOB M3 MPOCTBIX U CJIOKHBIX BEILECTB.
OxucneHre amMMmHaka € TMOMOINBIO HHAMKATOpa M 06e3 Hero. PasnoxkeHue mepokcuia BOAOPOAA, €ro
OKHUCJIUTEIbHBIE CBOMCTBA B peakluu ¢ ruapokcuaom xenesa(ll) u BocctaHoBUTENbHBIE CBOMCTBA C KHCIIBIM
pacTBOpoM IepMmaHraHata kaiaus. l'opeHue cepbl. B3aumoneilicTBue cepbl ¢ METaIaMH: QJIIOMHHHUEM,
UUHKOM, Xene3oM. [lomydeHue cepoBoaopoAa M CEpOBOAOPOJHOM KHUCIOTHL. JlOKa3aTeNbCTBO HAJIMYMS
cynbdua-moHa B pactBope. KauecTBeHHbIe peakuuu Ha Cynb(uT-aHHOHBL. CBOWCTBA CEPHOM KHCIOTHI
KagectBennsle peaknum Ha cynbGuT- U cynbdar-aHnoHsl. (Cxema MNPOMBIIUICHHOH YCTaHOBKH
(bpakuMOHHOH meperoHku Bo3ayxa. [lomyuenne u pasznoxkeHnue xuopuaa aMmmMoHus. KadecTBeHHas peakius
Ha noH ammoHus. [lonydenue okcuaa azora(lV) peakuuelt B3auMoOJIECHCTBUS MEAH C KOHIICHTPUPOBAHHOM
a30THOHM KucioTod. B3zaummonerictBue okcuna azota(IV) ¢ Bomoi. PasznmoskeHwe HUTpaTa HaTpusi, TOPEHHUE
yépHoro nopoxa. ['openue docdopa, pactBopenue okcuaa pochopa(V) B Boge. KauecTBeHHas peakuus Ha
¢dochar-annon. Komnekuus MuHepaibHbIX yaoOpeHuil. Kosulekuus NOpupoOAHBIX COEAMHEHHH yriepoja.
Kpucrannmueckue pemérku anmasa u rpadura. AncopOuus okcuaa azota(lV) akTHBUpPOBaHHBIM YTJIEM.
Boccranosnenune oxcuma menu(Il) yrmem. O3HakomiieHHE € KOJIJIEKIIMEW MPUPOJHBIX CHJIMKATOB U
MPOAYKIIMEN CUIMKATHOM MNPOMBIINUIEHHOCTH. IlonmydeHue KpeMHMEBOM KHCIOTHI B3aHUMOJECHCTBHEM
pacTBOpa CWJIMKaTa HAaTpUs C CUJIBHOM KHCIOTOW, PAacTBOPEHHME KPEMHUEBOW KHUCIOTBI B WLIENOYH,
pa3IoKEeHUe NpU HarpeBaHUHU.

JlabopaTopubie omnbIThl. KauecTBeHHBIE peakUMM Ha TaJOreHUA-MOHBL. (O3HaKOMIIEHHE C
KOJIJIGKIIMEeH MpPUPOJHBIX coeluHeHui cepbl. KadecTBeHHas peakuus Ha cyibgar-aHuoH. Ilomydenue
YIJIEKUCIIOTO Ta3a, B3aMMOJEMCTBHE Mpamopa € COJSHOM KHCIOTOM M HCCIEJOBAaHHE €ro CBOWCTB.
KauecTtBeHnast peakuiyst Ha KapOOHAT-aHHOH.

IIpakTuyeckas padora 10. [lomyyeHue okcH1I0B HEMETAIUIOB U HCCIIE0BAHNE UX CBOMCTB.

IIpakTuyeckas padora 11. [lomyyeHue razoB u uccie0BaHNe UX CBONCTB.

TEMA 8. METAJIJIBI (16 / 33 u)

IIleounbie MeTaibl. [lonoXKeHNE MIENOYHBIX METAUIOB B NEPUOJMYECKON CHCTEME DIIEMEHTOB
J. 1. MenneneeBa M CTPOGHHUE UX aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHMsS (U3UUYECKUX U XHUMUYECKHX
CBOMCTB B 3aBUCUMOCTH OT aTOMHOI'O HOME€pa MeTajula (M3MEHEHUE IUIOTHOCTH, TEMIIEpATYp IJIaBJICHUS U
KUIIEHUs], peakuuii ¢ Bojoi). EauHnunoe, ocobeHHOoe M oO0liee B peaklUMiX C KHUCIOPOAOM, JIPYTHMHU
HeMeTallJIaMH, )KUJIKUM aMMHaKOM, OPTaHUYECKUMHU U HEOPraHUYECKUMH KUCJIOTaMU U JIp. COCTUHEHUSIMHU.
Haxoxzaenue B mpupojie, uX MojiyueHue U NpuMeHEeHHe.
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Okcunpl, uX nojiyueHue u cpoiicta. [ll€noun, ux cBoiicTBa U MpUMEHEHHUE.

Cony meno4YHbIX METAIUIOB, UX MPEACTAaBUTEIN U 3HAYECHUE.

Metasusbl Ib-rpynnsbi: meab u cepedpo. CTpoeHre aTOMOB MeZIU U cepedpa.

®u3nueckue U XMMHUYECKHME CBOMCTBA 3TUX METAJUIOB, MX IMOJYYEeHHUE W TMpuUMEHeHue. Menp u
cepebpo B mpupo/Ie.

CpolicTBa M npuMeHeHHe BaxHeimmx coeamnenuii: okcumoB memu(l) u (I1), cepedpa(l); coneit
meau(ll) (xmopuna u cynedara) u cepedpa (hropuna, HUTpaTa, Xpomara U arerara).

bepuiuiuii, Marauii U mEéJI0YHO3eMeJIbHbIE MeTaJIbl. [loN0KeHne B MEPUOANMYECKON CHCTEME
anemenToB JI. I. MenneneeBa u crpoeHuss aromMoB MetauioB llA-rpynmel. Haxoknenwe B mpupone,
nojiyueHue, (pusmueckre M XHMMHUYECKHE CBOMCTBA, MPUMEHEHHE MIENOYHO3EMENIbHBIX METANIOB U HX
BOKHEUIIINX COCTUHECHHUH (OKCHUIOB, THIPOKCHIOB U COJIEH ).

BpemenHast 1 moCTOsTHHAS KECTKOCTD BOABI M CIIOCOOBI YCTPaHEHUS KaXKA0T0 U3 TUTIOB. IOHUTHL.

Huuk. Ilonoxenue B nepuoandeckon cucreme sneMeHtoB [I. . MeHnneneeBa U CTpOEHUsS aTOMOB
nuaka. Ero ¢usmueckue n xumudeckue cpoiicTBa. HaxoxaeHue B MpUpOJE, MONYYCHHE W MPUMEHEHHE
[MHKA.

Okcua, THAPOKCHUL U COJIM LIMHKA: UX CBOMCTBA U IPUMEHEHUE.

Anomunuii. [lonoxxenue B mepuoaudeckou cucreme siaemeHToB JI. M. MenneneeBa u crpoeHus
aToMoB amtoMuHus. Ero ¢usmyeckue m Xumudeckue cBoicTBa. HaxokneHue B mpupoje, MOTyuyeHue U
MIPUMEHEHUE aTFOMHUHHUS.

Okcuj, THAPOKCUI M COJIM QIIOMUHHUA (B KOTOPBIX AQJIOMUHUN HAXOAWTCS B BHUJIE KaTHOHA H
QIFOMUHATHI): X CBOMCTBA U MpuMeHeHue. OpraHnuecKue COeTMHEHUS aTFOMUHUSL.

Xpom. [lonoxxenue B nepuoandeckor cucreme snemeHtoB [[. . MenneneeBa U CTpOEHUSI aTOMOB
xpoma. Ero ¢usmdeckne m xuMudeckue cBoiicTBa. HaxoxjaeHue B MpUPOJE, MOTYYCHHE W NMPUMCHCHHE
XpomMa.

CBoiicTBa, MOJIy4YeHUE U NPUMEHEHHE BaXKHEHUIIUX COCIMHEHMS XpOMa: OKCHAOB M THAPOKCHJIOB
XpOoMa, JUXPOMATOB ¥ XPOMATOB LIEIOYHBIX METAJIJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB XpOMa OT CTENEHH €ro
OKHUCJIEHUsl. XPOMATHI U IUXPOMAThI, UX B3aUMOIIEPEXO/Ibl U OKHCIIUTEIbHbBIE CBOMCTBA.

Mapraneu. Ilonoxenue B mnepuoauyeckoil cucreme sneMeHToB [I. . MenaeneeBa u CTpoeHU
aToMoB Maprannia. Ero ¢wusmyeckue m xumuyeckue cBoiicTBa. Haxoxkaenwe B mpupoje, MOJTydeHUE U
MIPUMEHEHHUE MapraHiia.

[Tonydenue, cBOMCTBA U MPUMEHEHHUE BAKHEUIIINX COCAMHEHUI MapraHiia: OKCUJIOB U TUAPOKCUIOB,
coneil Mapranna B pa3nu4yHoi creneHu okucienus. Comu mapranua(VIl), 3aBUCUMOCTh UX OKUCIUTEIHHBIX
CBOMCTB OT Cpe/bl pacTBOpA.

Kene3zo. [lonoxenne B nepuoanueckoit cucreme snemeHtoB /. 1. MenaeneeBa u cTpoeHUs: aTOMOB
xene3a. Ero ¢pusnueckue u xumMmuyeckue cBoiictBa. HaxoxaeHue B mpupojie, moiaydeHue (4yryHa u cTaliu) u
npuMeHeHue skenesa. [lonydeHue, cBoiicTBa M mpHMeHeHHe BaxkHelmux coenuHenuit xeneza(ll) u (11):
OKCHJIOB, THUJIPOKCHJIOB, coJiei. KoMITIEeKCHBIE COeTMHEHUSI JKee3a.

JMemoncTpanuu. OOpasibl MIETOYHBIX METa/UIOB. B3anMoielicTBHE MIETOYHBIX METAIOB C BOJOM.
Peakius okpammBaHMs IUIAMEHH COJISIMH  IENOYHBIX MeTauioB. OOpasmsl MetamwioB  ||A-rpymmsl.
B3aumogeiicTBue kanblus ¢ BoJIoM. ['opeHre Maruusi B Boji€ U TBEPJOM yriieKucioMm rasze. KauectBeHnble
peaKkiuu Ha KaTHOHBI MarHusl, Kajblus, Oapus. Peakiuu okpammuBaHus MiaaMeHH colisiMu meTauioB IlA-
rpynmnsl. [lonmyuyenne xECTKOM BOABI M yCTpaHEHHE KECTKOCTU. IlonydyeHue M MCCIe0BaHUE CBOWCTB
ruapokcuaa  xpoma(Illl). OxucnurenvHble CBOMCTBa auxpomara Kanmuss. OKUCITUTENbHBIE CBONCTBA
nepmaHraHata kaius. JlabGopaTopHsbie onbIThl. KauecTBeHHBIE peakiiny HA KATHOHBI METU U cepedpa

[lTomyyenue u wWccleOBaHWE CBOWCTB THAPOKCHIA IMHKA. B3auMopaeicTBHE alOMUHUS C
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pacTBopaMu KUCIOT W mienoudei. [lonydeHne u u3ydeHue CBOMCTB ruapokcuaa amomuHus. Kosmmekius
KEJe30CoIepKAIIUX Py, YyryHa U crainu. [lonmyyeHne HepacTBOPHUMBIX THIPOKCUIOB Kelle3a U U3yUYECHHE
UX CBOMCTB. [lonydeHre KOMIUIEKCHBIX COCIMHEHUI JKele3a.

IIpakTuyeckas paGora 12. PemeHue >KCHepUMEHTANIBHBIX 3amad 1o Teme «llomyuenue
COCIMHEHUI METAJLJIOB U UCCIIEIOBAHUE UX CBOMCTBY.

IIpakTuyeckas paGora 13. PemeHue SKCHEpUMEHTAIBHBIX 3a4ad mo TemaMm: «Mertamibl»y U
«Hemeramnb».

IInanupyemMble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 IpeaMeTa

[Tnanupyemble pe3ynbTaThl H3ydeHHUs y4deOHOro mpeamera «Xumus» (yriyOJeHHBIH
YPOBEHb) BKJIIOYAIOT B ce0sl ClEAyIoLIMe JIMYHOCTHBIE, METalpeJMETHble M IpeAMETHbIE
pe3yabTaThI:

JIMYHOCTHBIE PE3ybTATHI JOKHBI OTPAXKATh:

1) poccuiickyl0 TPaIaHCKYK HICHTHYHOCTb, IATPUOTH3M, YBaKEHHE K CBOEMY Hapoay,
YyBCTBAa OTBETCTBEHHOCTH Inepex PonmHON, ropaoctu 3a CBOM Kpaid, cBorw PoauHy, npomuioe u
HACTOsIIl[ee MHOIOHAIIMOHAIBHOT0 Hapoia Poccun, yBaskeHHe rocy1apCcTBEHHBIX CUMBOJIOB (Trep0, (har,
THMH);

2) TpaXKAAHCKYIO MO3HUIIMI0 KaK aKTHBHOT'O W OTBETCTBEHHOI'O WICHA POCCHIICKOr0 OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIC MPaBa W 005S3aHHOCTH, YBAKAIOLIETO 3aKOH M MPAaBOMOPSJIOK,
00J1aJatoIero 4yBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIErO TPAJUIMOHHbIE
HaIlMOHAJIbHBIE M 00IIeYeIOBEYECKNE TYMaHUCTHYECKHE U JIEMOKPATHIECKHE IICHHOCTH;

3) rOTOBHOCTb K CyKeHHI0 OTEYECTBY, €ro 3alIHTe;

4) chopMHPOBaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd U OOILECTBEHHOH NpakTHKH, OCHOBAaHHOI'O Ha JHMajore KyjibTyp, a TaKKe Pa3IMYHBIX
¢dopM 00IIECTBEHHOTO CO3HAHMUSI, OCO3HAHIE CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

5) copMHPOBAaHHOCTH OCHOB CaMOPa3BUTHS W CAMOBOCIHUTAHHS B COOTBETCTBHU C
00IIeYeTOBEYECKUMH [IEHHOCTSMHU M HJICJIaMH T'PaXKIaHCKOTO OOIIECTBa; TOTOBHOCTh M CIIOCOOHOCTD
K CaMOCTOSITEJIbHON, TBOPYECKON M OTBETCTBEHHOM JIEATEIEHOCTH;

6) TolepaHTHOE CO3HAHHUE U TIOBEJCHUE B MOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JHMAJIOT C JPYTUMH JIIOJbMH, AOCTUraTh B HEM B3aMMOIIOHMMAaHHUS, HAXOIUTh OOILIME LEeNU U
COTPYAHMYATh JJISI WX JIOCTWXKEHHUS, CIIOCOOHOCTh MPOTHBOCTOSATH HJICOJIOTHH OKCTPEMHU3MA,
HallMOHANN3Ma, KCeHO(pOOUM, JUCKPUMUHAIMU 1O COLUUAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIIMOHAJIFHBIM TMPU3HAKAM U IPYTHM HETaTUBHBIM COI[MAILHBIM SIBICHUSM;

7) HABBIKA COTPYIHHYECTBA CO CBEPCTHUKAMH, ACTHMH MIIAJIIETO BO3pacTa, B3pPOCIBIMU B
0o0pa30BaTeNbHOM, OOLIECTBEHHO MOJIE3HON, Y4eOHO-HCCIeA0BaTENbCKOM, MPOEKTHOM U IPYIUX BUAAX
NesITeTbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE M MOBEJICHUE HA OCHOBE YCBOCHUS OOIICYETIOBEYCCKUX [ICHHOCTEIH;

9) TrOTOBHOCTh M CHOCOOHOCTh K OOpa3oOBaHWIO, B TOM 4YHCIE CaMOOOpa30BaHHIO, Ha
NPOTSDKEHUH BCEH JKM3HM; CO3HATEIIFHOE OTHOIICHHWE K HEMpPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIIEHIHOM Mpo(hecCHOHaTbHON U 00IECTBEHHON AEATENbHOCTH;

10) screTMYecKoe OTHOIICHHE K MHPY, BKJIIOYAsl CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

11) npunATHE ¥ peamU3alMI0 [EHHOCTEH 370poBOro M 0Oe3omacHoro oOpasa IKH3HH,
NOTPeOHOCTH B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHIX CIIOPTHUBHO-0310POBUTEIHHOM
NeSITeTbHOCTHIO, HENMPHUATHE BPEIHBIX MPUBBIYCK: KyPEHHUS, YITOTPEOICHNUS AIKOTOJIST, HAPKOTHKOB;

12) OepexxHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHONICHHE K (U3UYECKOMY H
TNICHXOJIOTHYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIIOJIEH, YMEHHE OKa3bIBaTh MEPBYIO
MIOMOIIIb;

13) oco3HaHHbBI BeIOOp Oyaymieil mpodeccud W BO3MOKHOCTEH peaau3aluid COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOLIEHHE K MPO(eCcCHOHATBHON NeATENbHOCTH KaK BO3MOXKHOCTH y4acTus B
pEIIeHIH JTMYHBIX, O0MIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIICHAIMOHAIBHBIX TPO0IeM;
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14) chopMUpPOBaHHOCTh IKOJOTUYECKOTO MBIINUICHUS, NOHUMAHUsS BIUSHHUS COIMAIBHO-
SKOHOMHYECKHX TPOIIECCOB HAa COCTOSIHHE MPUPOJHON W COIMAIBHOW Cpe/bl; MPUOOPETEHHE OMbITa
Z-)KOJIOFO-HaHpaBJIeHHOﬁ JACATCIIbHOCTH,

15) OTBETCTBEHHOE OTHOIICHHE K CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSATHS
IIEHHOCTCH CeMEMHOM KU3HM.

MeTtanpeamMeTHbIE pe3ybTaThl JOJKHBI OTPAXKATh:

1) yMeHHE CaMOCTOSTENBHO ONPENesATh LEeNd JACATEIbHOCTH M COCTAaBJIATH  IUIAHBI
JESTEIBHOCTH; CaMOCTOSITENIbHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH IESITEIBLHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIs JOCTHKEHUS TIOCTABJICHHBIX LIEIeH U peanu3alui I1aHOB
JeSITeIbHOCTH;, BEIOMPATH YCIEIIHbIE CTPATETHH B PA3TUYHBIX CUTYaUsX;

2) yMeHHE NpPOIYKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATH B IPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3HMIUU JIPYTUX YYACTHHUKOB JEATEIBHOCTH, 3(P(EKTUBHO pa3pemaTh
KOH(JIUKTHI,

3) BlagcHME HaBBIKAMU I[I03HABATEJIbHOW, y4EOHO-HMCCIICIOBATEIILCKOW W HPOCKTHOM
NeSITeIbHOCTH, HaBBIKAMU DPa3pelleHuss NpolieM; CIOoCOOHOCTh U TOTOBHOCTb K CaMOCTOSTEILHOMY
MOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]1a4, IPUMEHEHUIO PA3JIMYHbIX METO/10B IO3HAHMUS;

4) TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIBHONH HH(OPMAIOHHO-TI03HABATEIbHON
JESITENIbHOCTH, BJaJICHUE HAaBBIKAMM IOJIyYE€HUs HEOO0XOAMMOW MH(pOpMaluu M3 cIoBaped pa3HbIX
TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHUKAX MH(POPMALUU, KPUTHUECKU OLIEHUBATh U
UHTEPIPETHPOBATH HHPOPMAIUIO, ITOTy4aeMYIO U3 Pa3IMYHBIX HCTOYHHKOB;

5) yMeHHe HCMONB30BaTh CPeACTBA WH(POPMALMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJOTHUIl
(manee - WUKT) B pemeHUM KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3allMOHHBIX 3a/ad C
coOuito/iIeHeM TpeOOBaHUM IPrOHOMUKH, TEXHMKH O€30MacHOCTH, T'MTHEHBI, pecypcocOepexeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOW O€30MaCHOCTH;

6) yMeHue onpeeNnsaTh Ha3HaueHHE U QYHKIIUH PA3IMYHBIX COIIMATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTENILHO OICHHWBATh U MPUHHMATh PELICHUS, ONPEACISIONINE CTPATETHIO
MOBEJICHNUS, C YIETOM I'PaKIaHCKUX U HPABCTBEHHBIX LICHHOCTEM;

8) BnaJieHHE SI3BIKOBBIMU CPEJCTBAMH - YMEHHE SICHO, JJOTMYHO U TOYHO M3J1araTh CBOIO TOYKY
3pEHus, UCIOJIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEJCTBA;

9) BiajgcHUE HaBBIKAMH TIO3HABATEIBHOW Pe(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHIA
Y MBICIIUTENBHBIX IPOLECCOB, UX PE3YJbTaTOB U OCHOBAHWI, I'paHUI] CBOETO 3HAHWSA M HE3HAHMI,
HOBBIX IT03HABATEJIBHBIX 33144 U CPEJCTB UX JOCTUKECHUS.

[IpeameTHbIe pe3ynbTaThI:

B pesynbraTe nzydenus yueoHoro npeamMera "Xumus' Ha ypoBHE CpEHEro 001Iero 00pa3oBaHus:
BbinyckHUK Ha yriiy0JieHHOM YPOBHe HAYYUTCS:

—  packpbIBaTh Ha IpUMeEpax poJib XUMUH B (HOPMUPOBAHUH COBPEMEHHOM HAyYHOI KapTHHBI MUpa
U B [IPAKTUYECKOMN JI€ATEIbHOCTH YEJIOBEKA, B3aUMOCBS3b MEX/Y XUMHUEH U IPYrUMH €CTECTBEHHBIMU
HayKaMH;

—  WUIIOCTPUPOBAThH HA IMPUMEpax CTAaHOBJIEHUE U HBOJIIOLIMIO OPraHUYECKOW XUMHUH KaK HAyKH Ha
pa3IMYHBIX UCTOPUYECKUX FTalax €€ pa3BUTHSI,

—  yCTaHaBIMBAaTh IPUYMHHO-CIIEJACTBEHHBIE CBSI3M MEXKIYy CTPOCHHEM AaTOMOB XHMHUYECKHUX
9JIEMEHTOB M INEPUOANYECKUM H3MEHEHUEM CBONCTB XMMHUYECKUX IEMEHTOB U UX COECIUHEHHUH B
COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKHUX 3JIEMEHTOB B IEPUOIUYECKON CUCTEME;

—  AHaJIM3UpPOBATh COCTAB, CTPOEHHE M CBOMCTBA BELIECTB, NPUMEHSAS IOJOXKEHUS OCHOBHBIX
XUMUYECKUX TEOPUM: XUMHUYECKOTO CTPOCHHs OpraHnyecknx coeanHeHnii A.M. byrtneposa, ctpoeHns
aTOMa, XMMHUYECKON CBSI3U, MIEKTPOJUTUYECKON TUCCOLMALMU KHCIOT U OCHOBaHMIl; YCTaHABINBATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKy CBOMCTBAMU BEIIECTBA U €r0 COCTAaBOM HUCTPOECHHEM;

— IPUMEHATHh IpaBWJIa CHUCTEMAaTUYECKOM MEXIyHAapOJAHOM HOMEHKIATyphl Kak CpelncTBa
pa3IuYeHus U UASHTU(UKALIUY BELIECTB 110 UX COCTaBY M CTPOCHUIO;

—  COCTaBISITh MOJIEKYJSIPHbIE M CTPYKTypHBbIE (OpPMYJIbI HEOPraHMYECKHMX M OpPTraHUYeCKuX
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BEIIECTB KaK HOCUTENed MH(POPMAIMU O CTPOCHHMM BEIIECTBA, €r0 CBOWCTBAX WM MPHHAJICKHOCTH K
OTIpeNIeIICHHOMY KJIaCCy COCTNHEHHIA;

—  OOBSACHATH MPHUPONY M CIOCOOBI 00pa30BaHUsI XMMHUYECKON CBSI3M: KOBAJICHTHOW (MOJISIPHOM,
HETOJISIPHOM), WOHHOM, METaJUIMYECKOM, BOJOPOJHONW — C TIEIbI0 OMNPEACICHUS XUMHUYECKON
AKTUBHOCTH BEIIIECTB;

—  XapakTepu3oBaTh (U3UYECKUE CBONCTBA HEOPTaHUYECKUX M OPraHUYECKHUX BEIIECTB U
yCTaHABIMBATh 3aBUCUMOCTh (DU3MYECKHUX CBOMCTB BEIIECTB OT THITA KPUCTAJUTMYECKOMN PEIIETKY;

—  XapaKTepu3OoBaTh 3aKOHOMEPHOCTH B W3MCHEHUM XWMHUYECKHUX CBOWCTB IPOCTHIX BEIIECTB,
BOJIOPOJHBIX COSAMHECHHIA, BBICIIUX OKCHJIOB M THAPOKCHUIOB;

—  TIPUBOIUTH TPUMEPHl XUMHUYECKHX PEAKIHMH, PACKPHIBAIOIIMX XapaKTePHbIE XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB M3YyYEHHBIX KIACCOB C IEJIBI0  UX
UaeHTU(UKAIUY U O0BICHEHHS 00J1aCTH IPUMEHEHUS;

—  OMpeNeNaTh MEXaHW3M PEaKIUUu B 3aBUCUMOCTH OT YCJIOBHH TPOBEICHHUS PEAKIUU H
POTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMUYCCKHX PEaKIMi HAa OCHOBE THUIIA XUMHYECKOH CBSI3U
Y aKTUBHOCTH PEareHTOB;

—  YCTaHaBIMBATh 3aBHUCHMOCTb PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKUX COCIUHEHHH OT
XapakTepa B3auMHOTO BJIMSHHUSI aTOMOB B MOJICKYJIaX C IEJIbI0 MPOTHO3UPOBAHUS MPOAYKTOB PCAKIUY;

—  YCTaHaBIMBATh 3aBHCUMOCTh CKOPOCTH XWUMHYECKOW PEAKIIMA W CMEIICHUS XHMHUYECKOTO
pPaBHOBECHsI OT PAa3IUYHBIX (AKTOPOB C IIEIBIO OMPEICIICHHS] ONTUMAIBHBIX YCIOBHH MPOTCKAHUS
XUMHYCCKUX ITPOLECCCOB,

— YCTaHaBJIMBATh TI'CHCTHUYCCKYIO CBA3b MCKAY KIACCaMH HCOPraHMYCCKHUX W OPraHuvdCCKUX
BCIIECTB JUIi OOOCHOBAHMS MPHHIUIHAIBLHOH BO3MOXHOCTH TIIOJIYUYCHHS HEOPraHMYECKHX U
OpPTaHWYECKUX COCTUHEHHI 3a/IaHHOTO COCTaBa M CTPOCHHS,

—  ToAOUpaTh PeareHThl, YCIOBUS U ONPEIENIATh MPOAYKThI PEaKIUi, TTO3BOJISIONINX Peai30BaTh
Ha60paTOpHI)I€ W IPOMBIIIJICHHBIC CHOCO6I)I MMOJIYUCHU A Ba)KHEUIINX HCOPTaHNYCCKUX U OPraHUYCCKUX
BCIIICCTB;

—  OMpENeNATh XapakTep cpeAbl B pPe3yiabTaTe THAPOJIN3a HEOPTraHWYECKHX W OPTaHWYCCKUX
BCIICCTB W TPUBOJIUTH TPUMEPHI THJAPOJIHM3a BEIIECTB B IOBCEJIHEBHOW JKU3HU YEJIOBEKA,
OMOJIOTHYECKUX OOMEHHBIX nponeccax M MpOMBIIIJICHHOCTH,

— TPHUBOJIUTH  TPUMEPHl  OKUCIHUTEIHHO-BOCCTAHOBUTENBHBIX  pEakuuid B TPUPOJIE,
MMPONU3BOACTBCHHBIX MPOHECCAX U KUHECACATCIIBHOCTU OPTraHU3MOB;

—  000CHOBBIBAThH MPAKTUYECKOE MCIIOIH30BAHNE HEOPTaHMUECKUX U OPTaHUYECKUX BEIIECTB M UX
peakuuii B IpOMBIIIIIEHHOCTH U OBITY;

—  BBINOJHATh XUMHUYECKHI IKCIEPUMEHT MO PACMO3HABAHUIO M MOJIYUYEHUIO HEOPTaHUYECKUX U
OpTraHU4YC€CKUX BCIICCTB, OTHOCAIOHUXCA K Pas3IMYHBIM KJlaCcCaM COGI[I/IHCHI/II\/JI, B COOTBCTCTBUHN C
mpaBUJIaMd M TpHeMaMH 0e30macHOi paboThl C XMMHUYECKUMH BEIIECTBAMU H JIaOOpaTOPHBIM
000pyI0BaHUEM;

— TPOBOAMUTH pacyeThl HAa OCHOBE XMMMYECKUX (DOpPMYNI M ypaBHEHHH peakuuil: HaxOXICHHE
MOJICKYJISIPHOW (pOPMYJTBI OPraHUIECKOTO BEMIECTBA O €r0 IMJIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIIMX B €ro COCTaB, WM MO TMPOAYKTaM CTOpaHUs; pacyeTbl MAacCOBOM JOJH (MaccChl)
XUMHUYECKOTO COCTUHEHHS B CMECH; pacueThl Macchl (00bheMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB
peaKkIuu, €cId OJHO W3 BEIIeCTB JaHO B H30OBITKE (MMeEeT MPHUMECH); pacueThl MAacCOBOW WIIH
00BEMHOI A0JIM BbBIXOJAa MPOAYKTa pPEaKIHUH OT TCOPCTHYECKHW BO3MOXXHOI'O, paCy€Thbl TCIIJIOBOI'O
a¢dekTa peakiuu; pacyeTbl 00BEMHBIX OTHOIIEHUH ra30B MPU XMMHYECKHUX PEAKITUSIX; PACUEThI MACCHI
(o0Bema, KOJIMUECTBA BEIIECTBA) MPOYKTA PEAKIIUU, €CIIH OJHO W3 BEIIECTB JIaHO B BUJE PacTBOpaA C
oTpeieIeHHOW MacCOBOM JIONIEH pacCTBOPEHHOTO BEIIECTBA;

— HCIIOJIB30BAaTh METO/Jbl HAYYHOT'O IMO3HAHHA: aHAIW3, CHUHTE3, MOACIMPOBAHUC XUMHUYCCKUX
MPOIIECCOB U SIBICHUN — TPH PEIICHUU Y4eOHO-MCCIIEeNOBATENbCKUX 3a/1ad M0 W3YYEHHUIO CBOICTB,
CII0COOOB TTOJTYYEHUS U PACIIO3HABAHUS OPTAHUYCCKUX BEIIECTB;

— BUQJETh TpaBUiIaMH O€30MacCHOrO OOpalleHus] C €IKUMH, TOPIOYMMH M TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMUMU;

—  OCYHIIECTBIISAITh TMOWCK XHUMHUYECKOW WHGPOpMAIMU 10 HA3BaHUAM, HUISCHTHU(PHUKATOpAM,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;
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—  KPUTHUYECKH OICHHBATh M WHTEPIPETHPOBATH XUMHUYECKYI0 MH(OPMAILIHIO, COMEPIKAILIYIOCS B
COOOILIEHUSAX CpPeCTB MaccoBoil nHpopmanuu, pecypcax MHTepHeTa, Hay4HO- NOMYJSPHBIX CTAThAX C
TOYKH 3PEHHsSI €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IENSX BBISBICHHS OIMMOOYHBIX CYKICHUH M
dbopMupoBaHUs COOCTBEHHOM MTO3UIINH;

— yCTaHaBIMBAaTh B3aWMOCBSI3M MEXAy (akTaMd M Teopued, NMPUYMHONW M CJEICTBUEM IMpHU
aHaJIM3e MPOOJIEMHBIX CUTyallMd U OOOCHOBAaHMHM NMPUHHMAEMBIX PEIIEHUNH Ha OCHOBE XHWMHYECKUX
3HAHU;

—  TPeICTaBIsATh IYTHU pPEIICHUs TJI00aNbHBIX MpPOOJIeM, CTOSHIMX Iepe] YeIOBEYECTBOM, U
MEPCIICKTUBHBIX HAMPABICHUN pa3BUTHUS XUMHUYCCKUX TEXHOJIOTHHA, B TOM YHCIE TEXHOJOTHI
COBPEMEHHBIX MAaTEPHAIIOB C Pa3INYHON (PYHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CHIPbS,
nepepaboTKU U yTUIIN3AIUU TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

BoinycKHUK HA YriIy0JIeHHOM YPOBHE IOJIYYUT BO3MOKHOCTH HAYUYUTHCH:

—  ¢opmynuposame  yenvb  uccie0o8amus, GvlO8UeAMb U  NPOGEPSAMb  IKCHEPUMEHMATLHO
eunomesvl 0 XUMUYECKUX CBOUCMEAX Gewecme Ha OCHO8e UX Ccocmaea U  CMpOeHus,
uxcnocobHocmu 6cmynamev 6 XuMudeckue peakyuu, o Xxapakmepe U NpoOYKmax paziuiHbix
XUMUYECKUX PeaKyuil;

—  CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCHePUMEeHmbl ¢ COO0eHUeM
npasu be30nacHoll pabomul ¢ sewecmeamu U 1a00pamopHbim 060pyYO008aAHUEM;

—  UHmMepnpemuposamv OAHHble O COCMAge U CMPOeHUU Beujecms, NOLYYEeHHble C HOMOUBLIO
COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOO08;

—  OnucwLleamv COCMOSHUE JJIeKMPOHA 8 amome HA OCHO8e COBPDEMEHHbIX KB8AHMOBO-
MEXAHUYECKUX NpeoCmAasieHull 0 CMPOeHUuU amoma 01 0ObACHEHUs. Pe3Vibmamos CHeKmpaibHO2O
aHanu3za euecmas;

—  Xapakmepuzo8ams poib A30MOCOOEPHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHUT U HYKIEeUHOBbIX
KUCTIOM KAK 8ANCHEUWUX OUOI02UYeCKY aKIMUBHBIX 8eUecme;

—  NPOCHO3UPOBAMb GO3MOICHOCHb NPOMEKAHUS OKUCIUMETbHO-80CCIMAHOBUMENbHBIX PeaKyull,
JIedHcauux 8 OCHO8e NPUPOOHBIX U NPOU3BOOCHBEHHBIX NPOYECCOS.

TemaTnuyeckoe NIaHMPOBaAHUE
10 kaace (3 4 B Hegemo, Beero 105 4, u3 HUX 6 Y—pe3epBHOE BpeMsi)
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TemMaTHuyeckoe NJIAHNPOBaAHUE
Tematuueckoe TUTAHUPOBAHKUE Kypca OpraHUYECKOW XUMHUU COCTAaBJICHO W3 pacuéra 3 B Hexento, T. €. 102 yaca B
roj

Opranunveckas xumus. 10 kiaacc

No HanmenoBanue Kou-Bo [TpakTrueckas padota BocnurarenbHblii
9acoB MOTEHIINAJ YPOKa
1 [IpakTrueckas 1,2,45,6,7,8,11,12
Tema 1. Hauanbuble pabora 1. KauecTBeHHBII
MOHATHSI OPraHUYEeCKOU 13 aHaJIU3 OPraHUYEeCKUX
XUMUH COCTUHEHUN
2 | Tema 2. [IpenenvHbie 5 1,2,3,7,8,9,10,11
YTIIE€BOIOPOIbI
3 | Tema 3. [TpakTrueckas 1,2,3,5,6, 8,9, 11,12
Henpenenwsuble 13 pabora 2 HccnenoBanue
YTJI€BOJ0PO b CBOWCTB CITUPTOB
4 | Tema 4. 3,4,5,6,7,8,9,,11,12
ApoMaTHueckue 7
YTIEBOTOPOIBI
5 | Tema 5. Ilpuponnsie 1,2,3,45,6,7,8,9,10,11,
HCTOYHHUKHU 5
yTJI€BOJIOPOIOB
6 | Tema 6. 1,2,3,,7,8,9,10,11,12
lM'unpoxkcuiiconepxaiue Hpaxriicckas
11 pabota 3 Hccienoanue
OpraHHYECKUE M
CBOWCTB CITUPTOB
BelIECTBA
7 [MpakTudeckas 1,2,3,4,5,6,7,8,9,10,11,
Tema 7. Anpaernnsl u v pabota 4 MccnenoBanue
KETOHBI CBOWCTB aJIbJICTUIOB U
KETOHOB
8 Tema 8. KapGoHoBsie [MpakTudeckas 1,2,3,4,5,6,7,11,12
KHCTOTEL 1 HX 13 pa69Ta 5 UccnenoBanue
CBOWMCTB KapOOHOBBIX KHUCJIOT U
TIPOU3BOIHBIC
WX MPOU3BOJIHBIX
9 [MpakTudeckas 1,2,45,6,7,8,10,11,
Tema 9. YrineBoasl 10 paborta 6 HccrnenoBanue
CBOMCTB yTJIEBOJIOB
10 [IpakTuueckas 1,2,3,7,8,9,10,11
Tema 10. pabora 7 AMUHBL.
A3oTconepkariue 14 AMUHOKHUCTOTHL. benku
OpraHN4eCcKHue [IpaxTnueckas
COEIUHEHUS pabota 8 nentudukanms
OPraHNYeCKUX COCTMHEHUHN
PesepB BpemeHn 6
Htoro 105
1 | Tema 1. CtpoeHue 1,2,3,4,5,6,10,11,12
aroma. [lepuoguueckui
3aKOH W MIEPUONIECKAs 10
CUCTeMa XMMHYECKHUX
JJICMEHTOB
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n. 1. MeuneneeBa

Tema 2. Xumudeckas

[IpakTrueckas
pabora 1 [Tomyuenue

1,3,4,5,6,7,8,9,10

CBSI3b U CTPOCHUE 10 KOMIUIEKCHBIX OPTaHUYECKUX U
BEILIECTBA HEOPraHUYECKUX COCAMHEHUI
Y UCCJIEJIOBAHHE UX CBOWCTB
[MpakTudeckas 1,2,3,4,5,8,9,10
pabora 2 IlpuroTtoBieHue
aCTBOPOB Pa3JIMYHOU
Tema 3. lucnepcusie p POB P
9 KoHUeHTpauuu [IpakTrueckas
CUCTEMBI U PaCTBOPBI
pabora 3 Omnpenenenue
KOHILEHTPALUU KUCIOTHI
TUTPOBAHUEM
Tewma 4. 1,2,3,7,8,9,10
[IpakTuueckas
3aKOHOMEPHOCTH
pabota 4 M3ydeHue BIUSHUSL
MPOTEKAHUS
. 9 pa3nu4HbIX (PaKTOPOB Ha
XUMHYECKHUX PEaKIHi U .
CKOPOCTh XUMUUYECKOU
(U3HKO-XMMHYECKHIX
peakuuu
MIPOIIECCOB
[MpakTudeckas 1,2,3,4,5,6,7,9,10
pabora 5 HccrnemoBanue
CBOMCTB MUHEPAJIbHBIX U
OpPraHUYECKUX KUCIIOT
[IpakTnueckas
Tema 5. Xumuueckue P N
pabora 6 I[lonyuenue coneit
peaKIu B BOJAHBIX 12
Pa3IMYHBIMH CIIOCO0aMU U
pacTBopax .
HCCIIeIOBaHNE UX CBOMCTB
[IpakTnueckas
pabora 7 I'uaponus
OpPTraHUYECKUX U
HEOPraHUYECKNX COCAMHEHUI
Tema 6. OKUCIUTENBHO- 1,2,3,4,7,8,9,12
BOCCTaHOBUTEIIbHBIE 9
MIPOIIECCHI
[IpakTuueckas 1,2,3,4,5,6,7,8,9,10,11,12
pabora 8§ IlonydyeHune OKCUIOB
HEMETAJUIOB U HCCIIEJOBAaHUE
Tema 7. Hemerasr 23 . A
nx cBoUCTB IIpakTnueckas
pabota 9 IlonyuyeHue razoB u
HCCJIEIOBAHUE UX CBOWCTB
[IpakTuueckas 1,2,3,4,5,10,11,12
pabora 10 Pemenue
SKCMEPUMEHTAIIbHBIX 3aa4 [0
teme «llomyyenue
COEMHEHHUIN METaJIIIOB
Tema 8. MeTaimisl 16 M HCCJIEOBAaHNE X CBOMCTBY
IIpaxTrueckas
pabora 11 Pemenue
SKCMEPUMEHTAIIbHBIX 3aa4 [0
TeMam «MeTamibby
u «Hemeramib»
PesepBHOE Bpemst
Hroro 102
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Temsbl npoexToB 10 kiace

1. PoJsib OT€UECTBEHHBIX YUYEHBIX B CTAHOBJIICHUU U Pa3BUTUU OP- TAHUYECKON XUMUU.
2. JI. 1. MenneineeB u OpraHuvecKasi XUMUs.

3. 3yuaeM MOJIOKO.

4. MonenupoBaHue XUMUYECKUX PEAKLIUN.

5. CBEKOJIbHBII COK KaK KPaCUTEINb.

6. DIEKTPONPOBOASIIHE ITOTUMEPBI.

7. BapuM BapeHbe Ha pa3iIU4HbIX YIVIEBOAAX.

8. U3yuaeM cnajgkuii BKyC.

9. [TosrydaeM BemiecTBa ¢ 3armaxoM (PPYKTOBBIX ICCCHITHIA.
10. 3yyaeM MbLIO.

11. KapOoHOBBIE KHUCIOTHI BOKPYT Hac.

12. Paznaraem noiammepsl.

13. Jlesmraem cBeum.

14. ®epMeHTHI.

15. CuHTe3 JEeKapCTBEHHOI'O CPEICTBA.

11 knace

. Uccnenyem crapble cTeKIIa.

. MHKpO3JIEMEHTBI U1 PACTEHUH.

. CpenctBo OT rosonena.

. IIpou3BOAMM MHIUKATOPHI.

. HyHO 11 3aMEHUTh CUHTETUYECKYIO BAaHWJIb HATYpaJIbHOM?
. '0TOBUM MacCIIHYIO KpackKy.

. '0TOBUM CcOCTaB Ji1sl CHATUSA PKaBUMHBL.

. Uccnenyem B3anMozaelcTBHE MEAHOIO KyIIOPOCa € COLOM.
. '0TOBUM TEpMOKpaCKH.

. PacTuM neHIpuThl.

11. '0TOBMM MarHUTHBIE KUJKOCTH.

12. 3y4aeM BKJIaJ pPOCCUMCKMX XUMHUKOB B Pa3BUTHE HAYKU.
13. zyuaewm sen.

14. OkpatieHHas HOBapeHHas COJb.

15. CoOupaeM KOJUIEKLHUI0 MUHEPAJIOB.

16. Xumudeckas paayra.

17. BO3HUKHOBEHHE OKPACKHU B PacTBOPE.

OO ~NO O WN B

-
o

YMK «Xumus. 10 kaace. Yriay0JaéHHbINH yPOBEHDb)
1. I'abpuensn O. C. Xumus. 10 xmace: yue0. mocodbue st 001meodpazoBaT. OpraHu3aluii: yriay0. ypoBeHb
/ O. C. Tabpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocerenue, 2019.
2. I'abpuensn O. C. Meroandeckoe nocobue k yueOHuky O. C. T'abpuensHa u ap. «Xumus. 10 kacc.
Yrnyonéunsiii ypoerb» / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsenienue,
2019.
YMK «Xumus. 11 kaace. Yriay0aéHHbIH YPOBEHD)
1. I'abpuensn O. C. Xumus. 11 knace: yue0. nocodbue 1ist 061eodpazoBaT. OpraHu3anuii: yriay0. ypoBeHb
/1 O. C. Tabpuensn, U. I'. Octpoymos, A. H. JIéskun, C. A. CnagkoB. — M.: I[Ipocsemenne, 2019.
2. T'abpuensu O. C. Metoauueckoe nocobue k yueOHuky O. C.Tabpuensna «Xumus. 11 kmace.
Yrayonéuusiit yposens» / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: Ilpocseuienue,
2019.
Hugpopmayuonnsie cpeocmea
Humepnem-pecypcol Ha pyccKkom a3vike
1. http://www.alhimik.ru. TIpeacrasiens! cienyrome pyOpUKU: COBEThI AOUTYPUCHTY, YUUTEIIO XUMHH,

CIPaBOYHHK (04eHb Oosbllas nmoAadopka TabIUI U CIPABOYHBIX MaTepUajoB), Bec€nasi XUMHUs, HOBOCTH,
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http://www.alhimik.ru/

OJIUMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYCCKUX CBEICHHIA).

2. http://www.hij.ru/. Xypuan «Xumus u KU3HB» TOHATHO W 3aHUMATEIbHO PAaCcCKa3biBaeT 000 BCEM
HHTEPECHOM, YTO TIPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI KHUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH XypHal «XUMHKH W XUMHS», B KOTOPOM
OPE/ICTABIICHO MHOXECTBO OIBITOB MO XHMHH, 3aHHMATEIbHON HH(OPMAIMH, MO3BOJISIOIICH YyBICYb

YYCHHUKOB SKCIIEPUMEHTAIBHOM YaCThIO IIPEMETA.
4. http://c-books.narod.ru. BceBo3moskHas TuTepaTypa o XUMHUH.

5. http://1september.ru/. XXypuan ans yuurteseir u He TOJbKO. Bobloe Koau4ecTBO paboT yUYEHUKOB, B
TOM YHCJIE M HCCIIEIOBATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IMIKOJBHBIM MOPTad CO CChIKAMH Ha
00pa3oBarelibHbIe CAUThI 110 XMMHH.

7. www.periodictable.ru. COopHuk craTeli 0 XHMHYSCKHX DJIEMEHTAX, HJUTIOCTPHPOBAHHBIH
IKCIIEPUMEHTOM.

Humepnem-pecypc Ha anziuiickom sazvike
http://webelementes.com. Coaep>XHT HCTOPHIO OTKPBITHS W OIKCAHHUE CBOWCTB BCEX XHMHUCCKUX

3JICMCHTOB. By,I[CT IMOJIC3CH MIJId COBCPHICHCTBOBAHHA HWHOCTPAHHOI'O A3bIKa 06yqa}0m1/1xc;1, TaK KakK
COACPIKHUT HAa3BaHUA 3JICMCHTOB U BCUICCTB HA PA3HbIX A3bIKAX.
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http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

IHoypouyHoe mu1aHupoBaHue
Opranunveckas xumus. 10 kiaacc

34 Tema H3y4yaembie BONIPOCHI Buabl fesiTeIbHOCTH 00y4AIOIINXCS
ypoKa
13 TEMA 1. HAYAJIBHBIE NOHSTHS OPTAHUYECKOW XUMHNH

1 |IIpeamer | Uto m3ywaer opranmdeckas xumus. Kparkuii | CpaBHUBATH OpraHUYeCKHUe
OpraHMYeC | OYEPK  pa3BUTHUS  OPraHUYECKOM  XMMMHU. | U HEOPTaHUUYECKUE BELIECTBA u
KOU CpaBHEHHE HEOPraHWYECKHX M OPraHUYECKHUX | ApryMEHTHUPOBATH  OTHOCUTEIBHOCTH
xumud. O | BemectB. CHOCOOHOCTBIO aTOMOB YIJIEpOJa | JENICHUS] XUMHHM Ha OPraHUYECKYIO
pPraHUYECK | COETUHATHCS B pa3JInyHbIC LEMU. | U HEOPTaHUYECKYIO.
ue VYrneBoaopoasl v ux npousBojHele. [lonsTie o | OnuceBaTh OCHOBHBIE JTarnbl
BEILECTBA | 3aMECTHUTEIIE. Pa3BUTHUS OPraHUYECKON XUMHUH.

. Koyekuus OpPraHUYECKUX BemiecTB, | OOBACHATH MHOTOO0Opa3ue

MaTepHaloB U U3AEIUN U3 HUX OpraHUYEeCKUX COEIMHEHUI
CHOCOOHOCTBIO  aTOMOB  yriiepoza
COEIMHATHCS B Pa3JINYHbIC LIETIH.
XapakTeprus3oBaTh MIOHATHE
«3aMECTUTEIIb)»

2 | Teopus ct | [lonstue BanentHoctu. Paboter @. A. Kekyne. | Pa3nnyare MoHATHS «BaJICHTHOCTBY U
pOeHUS Pons A. M. bytiiepoBa B CO3[JaHUU TEOPHUU | «CTEHEHb OKUCICHUS.

OpPraHu4Yec | CTPOCHHS OpraHuYecKnx coeauHeHuil. E€ | Xapakrepus3oBaTb OCHOBHEIE

KHX OCHOBHBIE MOJIOKEHUS. NPEANOChUIKA  CO3/IaHUsl  TEOpUU

coenquHeH | [IpyumHbl ~ MHOrooOpa3us  OpPraHMYECKHX | CTPOEHUS OpPraHMYEeCKHX COEIMHEHUMN

ui COEIMHEHMII: oOpa3oBaHue OJIMHAPHBIX, | ¥ poib A. M. Bytieposa B Heil.

A. M. Byt | 1BOIHBIX U TPOHHBIX cBs3ed Mexay atomamu | opmynupoBarhb OCHOBHBIE

JaepoBa yraepona. M3omepus. MOJIOKEHUS TEOPUH  XUMHUYECKOTO
OMInupuyecKas, MOJIEKYJISIpHAs U CTPYKTypHasl | CTPOEHUSI W WIUIIOCTPUPOBATh  MX
(bopMyIbl OPraHUYeCKNX COCTUHEHUH. [IpUMepamu.
. UlapocrepxHeBbie U 00bEMHBIE MoOzenu | OOBICHITH SBICHUE HW30MEPHH U
(momemn Crroapra—bpurneda) sTaHona U | CBOWCTBA HM30MEPOB Ha OCHOBE HX
JTUATUIIOBOTO (pupa, OyTaHa u n3o0yTaHa. XHMHUYECKOTO CTPOEHHUA. 3aIllrChIBaTh
B3aumopeiicTBie HaTpHs C 3TAHOJIOM; OTCYTCT | SMIUPHUUYECKYIO, MOJIEKYJSIPHYIO H
BH€ B3aUMOJACHCTBUS C JUITUIIOBBIM 3PUPOM CTPYKTYpPHYIO (bopMyIibI

OpPraHMYECKUX COCIUHEHHH.

1 | Konuenuu | CtpoeHue aroma yriepoja: S- M p-opOuTany, | XapakTepu3oBaTh  HOPMalbHOE U
s THUTIBI UX THOPUIU3AIUH. BO30Y)XJIEHHOE COCTOSIHMSI ~aTOMOB
rubpunnza | ObpazoBaHue KOBAJIECHTHBIX XAMHUYECKHX 3JIEMEHTOB Ha IMpPUMEpPE
1 OJNeKTpOHHasT U 3JEKTPOHHO-rpaduyeckas | aToma yriepoja.
aTOMHBIX | (hopMyIBl aTOMa yTiiepo/a. OTpaxaTb 3TH COCTOSIHUS C MTIOMOIIBIO
opoutaneit | JI. [lapocrepxHeBble U OOBEMHBIE MOJENHU | SJICKTPOHHOM 51 JJIEKTPOHHO-

MeTaHa, OJTWJeHa WU anetuieHa. Mogjens | rpadudeckoit hopmys.

OTTAJIKUBAHUSA THOPHUIHBIX opbutaneil | OnuceiBaTh 00pasoBaHue o- U 7

(meMOHCTpalMsi ¢ MOMOWIBIO  BO3JAYHIHBIX | CBA3¢l B MOJIEKYJIaX OpPTaHUYECKHX

1apOB). JleMoHCcTpanoHHas TabauIA | coequHEHNH c OJTMHAPHBIMH,

«Pa3nuunble TUOPHUAHBIE COCTOSHUS aTOMa | NBOMHBIMHU U TPOMHBIMH CBSA3SMH.

yriaepoaa» VYcraHaBnMBaTh B3aUMOCBS3b MEXY
BAJICHTHBIMH  COCTOSIHMSIMM ~ aToma
yriaepoga W TEOMETPUEH MOJIEKYH
OPraHNYEeCKUX COCTUHEHUIN

2 | Knaccudu | Knaccudukanus mno snemeHTHOMY coctaBy: | Kiaccuduuuposars OpraHMYECKHE
Karus YIII€BOIOPOBbI, rajioreH-, a3oT- U | COeTMHEHUs o Pa3IUYHBIM
OpraHHYeC | KMCIOPOJCOAEPKALUE OpPraHUYECKNE | OCHOBAHUSM: 1o AJIEMEHTHOMY
KHX COEJTMHEHMUSI. COCTaBy, IO CTPOEHHUIO YTIJIEPOJHOTO
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coequueH | Kmaccudukanus 1o CTPOCHHMIO YIJIIEPOJHOTO | CKeleTa, 1o HATUYUIO
ui CKeJleTa:  alUKIMYecKue U  [HUKINYecKue | (pyHKUHOHAIbHBIX TPYIIIL.

(kapOonmKIMUecCKne W rerepouukinyeckue) | KmaccuduiumpoBaTs  yriieBOAOPOIBI:

OpraHHYEeCcKHe BEIeCTBa. MO0 KPaTHOCTH CBSI3M M IO HAIUYHIO

Knaccudukanus yrieBoIopoaoB: MpeaenbHbIC | [IUKIIA.

(amkaHbl M IUKJIOAJKaHBI), HempenenbHble | OnpenensTh MPUHA/JICKHOCTD

(aJIKeHBI, aJTKUHBI, AJIKAJAUCHBI), APCHBI. OPraHUYECKOr0 COEIUHEHUS K TOMY

Knaccudukanus opraHudeckux COEAMHEHUN | UM MHOMY TUITY WJTU KJaccy.

M0  HaMW4uioo  (QYHKIUOHATNBHBIX  TPYII

(TuIpOKCHUITbHAS, KapOOHMIIbHAS,

KapOOKCHIIbHASI, HUTPOTPYIINA, AMHHOTPYIIIA).

Crnuptel. Anpaerunsl. Ketonsl. KapOGoHoBbie

KucioTel. HuTpocoenunenus. AMUHBIL.

. OOpa3npl OpraHUYECKHX  COCAMHEHUI

pa3IMYHBIX KJIAacCOB. Mojenu OpraHuyecKux

COEIMHEHU N c Pa3IUYHBIMU

¢yHkunoHanpHBIME TpynmaMu. O6oOmiaromas

tabnuua «OCHOBHBIE KIIACCHI OPraHUYECKHX

COCMHECHUI
[Mpunuun | [lonsitne o XxuMudeckoil HoMeHknarype. | CpaBHUBATH paloHaIbHYIO
BI Homenknarypa TpuBnanbHasi (MICTOpUYECKasi) U | HOMCHKJIATYpy W HOMEHKIJIATYpy
HOMEHKJIA | palMOHaIbHAS. IUPAC.
TYpBI MexnyHapoaHas HOMeHKJIaTypa | Ha3piBaTh opraHnueckue COeIUHEHHS
opranuyec | oprannueckux coemunennii —  IUPAC. | B cooTBeTCTBUHM c MPUHITUTIAMHA
KHAX [TpuHIIMIIBL COCTaBJICHHUS HazBanusi | [UPAC wu, wnaoOopoT, 3ammchiBaTh
COEIMHEH | OPraHMYeCKOro COCTUHEHHS MO HOMEHKIJIAType | GopMynbl OpraHu4ecKuX COeIMHEHUN
17071 IUPAC. 10 UX Ha3BaHUSIM.

M. Tabmuupb! «Ha3BaHus alkaHOB M aJIKHIIBHBIX

3aMECTHUTEICH, «OCHOBHBIE KJIaCChI

OpPTaHUYECKUX COCIMHEHUID
Knaccugpu | [lonstue o cyOctpare u  peareHre. | CpaBHUBATh KJIaCCU(PHUKAIUIO
Kalus Knaccudukanus peaknuii Mo CTPYKTYPHBIM | peakiuit B OpraHHYeCcKOi
peakiuii B | I3MEHEHUSIM BEIIECTBA: MPUCOEAUHEHUsT (B | U HEOPTaHUYECKON XUMUH.
OpraHWYeC | TOM 4YHCIIe TOJUMepu3aluu, oTuierieHus | OnpenensTh TUN U BUA XUMHUYECKOM
KoM (371IeMeHUpOBAHUSA ), 3aMeIeHUs U | peakIuu C Y4acTHEM OPTaHMYeCKHX
XUMHH HU30MEpU3AITHIH. BEILECTB.

[lonsiTve 0 TOMO- U reTepOIUTUYECKOM
pa3pbiBax KOBAJICHTHOM CBS3H, 3JEKTpoduiIax
U HyKJIeopuIax.

Knaccudukanus peakuuii o TUITY
PeaKLMOHHBIX YaCTHUILL: paavKanbHbIE,
ANEKTPOPUIBbHBIE U HYKIEO(UIbHBIE.
Knaccudukanust peakiuii 1m0  HM3MEHEHHIO

CTEIleHeM OKHCJICHUA: OKHCJICHUA n
BOCCTaHOBJICHHA.

KJIE[CCI/I(bI/IKaI_[I/Iﬂ peaKI_II/Iﬁ 110 YaCTHbBIM
IMpU3HAKaM: TaJIOrCHUPOBAHHUC u
ACTAJIOTCHUPOBAHUC, TUAPHUPOBAHUC
H ACTUAPUPOBAHUC, ruaparanunu u
Acrujiparaluu, rHApOraJJorcHUpOBaHUC u

JIErUIPOTAIOT€HUPOBAHHKE.
. T'openue MeTaHa WM MpOHaH-OyTaHOBOM
CMECH W3 Tra30BOM 3aXUTaJKH. B3peIB cmecu

Ha0mronats u OIIUCHIBATH
JIEMOHCTPALIMOHHBII XUMHUYECKUN
SKCIEPUMEHT
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MmetaHa ¢ xJjopoM. OGecuBeunBaHue OpOMHON

BOJIBI STHJICHOM. Jenonumepusanus
MOJINATUIICHA. [Tosnyuenue ITUJIEHA
JIETuapaTalyen 3TaHoia
1 | Ilpaktuue | KauecTBEeHHBIN aHAIN3 OPraHUYECKUX Cobnronath [paBuiIa TEXHUKH
cKas COEIMHEHUN OesomacHocTH  mpu  pabore ¢
pabora 1 1a00paTOPHBIM 000pyZ0OBaHUEM,
HarpeBaTeJIbHBIMU npubopamu,
XUMHUYECKUMHU PEAKTUBAMHU.
OKOHOMHO M 3KOJIOTUYECKH I'PAMOTHO
o0paIarscsi ¢ HUMH.
HccnenoBaTh CBONMCTBA OPraHUUYECKUX
BemiecTB. HaOmromate  XuMHUYECKHe
ABJICHUS. M (UKCUPOBATh PE3yJbTaThbl
HaOII0ICHUH.
@opMyIMpOBaTh  BBIBOABI HA  HX
OCHOBE
1 | O606wmen | BoimonmHenue TecTOBBIX 3anaHuil. Pemenue | BRIMONMHATE TecTbl M yHpaXkKHEHUS,
ue 3aJad  Ha BBIBOA (OpPMYN OpraHMYECKHX | pemaTh 3aJaduu 10 TeME.
u cucrtema | coequHenuil. IloaroroBka Kk KoHTposibHOU | [IpoBOIUTH  OLIEHKY  COOCTBEHHBIX
TU3ALUA pabore. JIOCTUKEHUI B YCBOCHUH TEMBI.
sHanui o | JI.  M3roroBimenune — moxeneit  mouekyn | KoppektupoBate cBOoM 3HaHUA B
KjIaccuu | mpeacTaBuTeNei pa3IMYHbIX KJIACCOB | COOTBETCTBUHU C TUIaHUPYEMBIM
Kalluu OpPraHUYECKUX COECAUHEHUN pe3yJIbTaTOM
Y HOMEHK
jatype
opraHuuec
KHX
COEJIMHEH
ui
1 | KonrtponbHas pabora 1 no teme: «Kiaccuukanysi 1 HOMEHKJIATypa OPraHMYECKUX COSAMHEHUI
B TEMA 2. HPEAEJIBHBIE YIVIEBOJAOPOAbI
1 | Ankassl: ¢ | DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME | XapaKTepU30BaTh  AJIEKTPOHHOE U
TpOeHue MOJIEKYJIbI METAHa. MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ
MoJIeKyJ, | ['oMosiornueckuii psit alnkaHOB U UX U30MEpHsl. | METaHa U €r0 FOMOJIOTOB.
romonoru | [IpoctpaHcTBeHHOE CTpOCHHE Mouiekyn | OnuchIBaTh  TOMOJIOTMYECKUH — psifg
YECKUH QJIKAHOB (B TOM 4YHCIIe U KOH(OpMEpBI). AJIKaHOB.
pan, HomeHnkiarypa ankaHoB. Pasznuuare romosiorm M HM30MEPHI
nzomepus | M. [lapocrep:xHeBbie MOJIENH MOJIEKyN | ankaHoB.  HasplBaTh  ankaHel B
Y HOMEHK | aJKaHOB JUJIs WUTIOCTPAIlMM  CBOOOJHOTO | COOTBETCTBUHU C paBUJIaMU
jIaTypa BpamieHuss BOkpyr cBszu C—C, artaxke | HomeHknarypsl [IUPAC.
3acIOHEHHOM M 3aTOPMOKEHHOM KoH(popmanuii | PasnuuaTe nNEepBUYHBIM, BTOPUYHBIMN,
JTaHa. TPETUYHBIM, YETBEPTUUYHBIM aTOMBI
JI. 3roroBnenne napadUHUPOBAHHOM | yTiiepoaa
Oymaru, ucnbiTaHue e€ CBOWCTB (OTHOILIEHHE K
BOJIE U XKHPY)
1 | Cnoco6sr | [TpombliuieHHBIE CIOCOOBI NoJIydeHus1 | XapakTepu3oBaTh OCHOBHBIE
MOJIyYEHU | QJKAHOB: KPEKUHI HEPTENpPOAYKTOB, pPEakius | MIPOMBIIIJICHHbIE U  JaOOpaTopHbIE
s QIKaHOB | aJKWJIMPOBAHUS, TMOJIYYEHHE CHHTETHYECKOTO | CIIOCOOBI MOIyUYEHHS aJIKaHOB.

OcH3MHA, HarpeBaHHe yriiepoaa B aTMocdepe
BOJIOpPOJIA.

JlaGopaTopHbie COCOOBI TTOYYCHHUST AJIKAHOB:
peakiust Bropia, nuponus coneit kapOOHOBBIX
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KHACJIOT CO INEeJOYaMH, THIpONU3 KapOuaa
IIOMUHUS.

. IlomydyeHne MeraHa W3 anerara HaTpus U
THJIPOKCUA HATPUSI

2 | CoiictBa | dusnueckue CBOICTBA aJIKAHOB. YcranaBinuBaTh 3aBUCUMOCTb MEXKIY
aJKaHOB U | B3aumHOe BIMAHME aTOMOB B OPraHUYECKHX | KOJMYECTBEHHBIM COCTABOM MOJIEKYJ
ux MoJekyax. [IoJoXKHUTeNbHBI M OTPULIATENIBHBINA | AIKAHOB U UX  (PU3HUYECKUMHU
IPUMEHEH | MHAYKTHBHbIE 3()(PEKTHI. CBOMCTBaMH.
ue [TporHo3 peakmoHHOW CHOCOOHOCTH ajKaHOB. | MImocTpupoBaTh epexox

Mexannsm peakuuin PaZMKaJIBHOIO | KOJMYECTBEHHBIX  OTHOLIEHUH B
3aMelEeHusl. Peakuun paZivKaIbHOIO | KAYECTBEHHbIE Ha OCHOBE
3aMELICHMS: TaJOr€HUPOBAaHUE M HUTPOBAHUE. | TOMOJIOTHYECKOTO PsiJia AJIKAHOB.
Peaxiun JIETUIPUPOBAHUSL. Peakuuu | OnuceiBaTh ~ B3aUMHOE  BIIMSIHUE
OKucieHud. [Ipyrue peakuuu ¢ paspylIEHHEM | aTOMOB B MOJIEKYJIAaX aJKaHOB U
yraepoaHoi uenu. IIpuMmeHeHHe ankaHOB Ha | yCTAHABIMBATh B3aUMOCBSI3U MEXKIY
OCHOBE CBOWCTB. JJIEKTPOHHBIM ~ CTPOCHUEM  MOJIEKYJ
. BuneopparmeHTsl u CJIali[Ipl, | QIKAHOB Y UHAYKLIHOHHBIM
WUTIOCTPUPYIOIINE  UHAYKUUOHHBIN 3 dekT, | addexTom.
TEMOJINTUYECKUM Pa3pblB KOBAJICHTHOW CBS3H, | XapaKTEepU30BaTh CBOOOTHO-
CBOOOJHO-PAUKAIBHBIA MEXaHU3M pPEAKUHUH | paIUKAIbHBIM  MEXaHU3M  peakIHii
3amenienusi. ['opeHne  MmeTaHa, mpomaH- | 3aMEILEHUS.
OytaHoBoi cmecu, mnapaduHa B ycloBHsX | JlaBaTh  HPOTHO3Bl  PEAKLIMOHHOM
n30bITKa W HeJOoCTaTKa Kuciopoga. B3pbIB | cmocoOHOCTH AJIKaHOB "
CMECHM MeTaHa C BO3AYXOM.  OTHOILIEHHUE | MOATBEPXKAATh HX XapaKTEPUCTUKON
MeTaHa, IponaH-OyTaHOBON cMecu, OEH3MHA | XUMHUYECKHUX CBOMCTB aJIKaHOB.
K OpomHoOI1 Boze u pactBopy KMnOa. VYcTaHaBiIMBaTh 3aBUCUMOCTb MEXIY
JI. OGHapyxeHue BOJbl, Ca)Ku, YIJIEKUCIOrO | CBOMCTBAMU M IPUMEHEHHEM aJIKaHOB.
rasa B IPOAYKTax FOPEHUs CBEYH [TpoBoUTH, HAOIIOAATH U OIMCHIBATD
XUMHUYECKUN IKCIIEPUMEHT
1 | Huknoank | ['omonoruueckuii pan 51 CTpOEHHE | XapaKTepU30BaTb  I'OMOJOTHYECKUI
aHbl IIUKJIOAKJIAaHOB. Ux HoOMeHKnaTtypa U | psni, CTpOEHHE, CBOICTBa U
U30MEPHUS. IIPUMEHEHHE LIUKIIOATIKAHOB.
[TonsiTue o0 mnpocTpaHCTBEHHOW u30Mepuu. | ONMUCHIBaTh CHOCOOBI TONYYEHUS U
Kondopmeps! 1iukiiorekcasa. IPUMEHEHHS  LUKIOAIKAaHOB  Ha
Croco0mI MOJTYYCHUS [UKJIOATKAHOB: | OCHOBE CBOMCTB.
pexTuduKanus HeTH, karanutudeckoe | Habmonars u OIMCHIBATh
JETUIpUpOBaHUE apeHOB, | JEMOHCTPALMOHHBINA IKCIEPUMEHT
BHYTpUMOJIEpYIIsIpHas peakuus Bropua.
®usznueckue M XHMHYECKHME  CBOWCTBaA
[IUKJI0AaKaHOB (peaklUM NPUCOEIUHEHUS U
3aMeINIeHus ).
ITpuMeHeHnEe IUKII0aKaHOB.
M. [IapocTepkHEBbIE MOJEIU IUKIOrE€KCaHa
(koH(OpMAIIMM ~ «KpECII0» U «BAaHHAY),
JTUMETHILUKIIONpONaHa (yuc-, mpawc-
uzoMmepbl). OTHOLIEHME [MKJIOreKcaHa K
BOJHBIM pactBopam KMnO,; u Brp. Ta6mmma
«Ctpoenue nukinoankaHoB. Kondopmarum»

13 TEMA 3. HENPEJAEJBHBIE YI'JIEBOAOPOAbI

1 | Ankensl: | DNeKTpPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHe | KOHKpeTH3uposaTh Sp°-

TOMOJIOTH | MOJIEKYJIbI ATHJICHA. ruOpuan3aIuo opburaneit s
YECKHUI ['omonornyeckuii psg U HM30MEpPUS AIKEHOB | MOJIEKYJIBI ATUJICHA.
pan, (yrmepogHoro ckeneTra, reoMeTpuueckas WM | XapaKTepu3oBaTh  TOMOJIOTHYECKHH
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U30MepUs
u
HOMEHKJIA

Typa

Yuc-mpauc-u30MepHUs, ITOJIOKEHUS JIBOMHOMU
CBSI3U, MeEXKKIaccoBas). Homenkiarypa
AJIKEHOB.
. OOBEMHBIE MOJENH YUC-, MPAHC-U30MEPOB
AJIKEHOB

PSIT QJIKEHOB.

O6o0maTy U yrIyonsTh 3HaHUSA 00
U30MEPUM Ha TPUMEpPE H30MEpPUU
AJIKEHOB: CTPYKTYpPHOUH
U IIPOCTPAHCTBEHHOM.

HazbiBaTh ankeHbl B COOTBETCTBHH C
npaswiaMu HomeHkiatypel [UPAC.
Pasnmuyath TrOMOJOTHM U HU30MEPHI
AJIKEHOB

Crooco0sb!
MOJTyYeHU
s AJIKEHOB

[IpombInieHHBIE CITIOCOOBI MOTYy4YCHUS
AJKEHOB: KpPEKUHT aJIkaHOB, BXOMSIINX B
COCTaB HE(TH W TMONMYTHOTO HE(TSIHOrO Trasa,
JIETUPUPOBAHUE MPEAEIIbHBIX YTIIE€BOIOPOIOB.
JlaGopaTopHble COCOOBI MOYYCHHUS! AIIKESHOB:
peakuuu

AJIMMUHUPOBAHUS (JeTaJOreHUPOBAHNE),
JeruapaTaus CIIUPTOB
U JIerajloOreHUpOBaHUE TUTajJIOr€HAIKAHOB, a Ta
KXKe JErUAPOTraIOTeHUPOBAHNE
rajoreHONPOU3BOTHBIX MpeaeIbHbIX
yraeBonopoaos. IIpasuino 3aiinesa.

. IlomyyeHune oSTuneHa U3 2JTaHoNa U
JI0KA3aTeJIbCTBO €r0 HEMPEAEIBbHOIO CTPOEHUS
(peakiuu ¢ OpOMHOM BOJOH U PacTBOPOM
KMnO4)

PaznuuaTh MpOMBIIUIEHHBIE CHOCOOBI
TOJTY4CHHSI AJTKCHOB! KPEKUHT
aJIKaHOB, BXOJISIIIIMX B COCTaB HEPTH U
MOITyTHOT'O HEPTSIHOTO rasa,
JETUAPUPOBAHKE AITKAHOB.
[Ipennarate abopaTOpHBIC CIOCOOBI
MOJTyYCHUST KOHKPETHBIX aJKaHOB.
dopMynupoBaTh TpaBuio 3aillieBa U
3allUChIBaTh YPAaBHEHUS pEaKkIUil B
COOTBETCTBUH C HUM.

Habnronare u OIKCHIBATH
JICMOHCTPAIIMOHHBIN 3KCIIEPUMEHT

CBolicTBa
51
MIPUMEHEH
nue
aJIKECHOB

®u3nuecKue CBOMCTBA aTKEHOB.

B3aumHOe BiMsSHME aTOMOB B OpPraHMYECKHX
MoJeKynax. Me3oMmepHbiid 3G (deKT.

[TporHO3 peakMOHHONW CIIOCOOHOCTH ATKEHOB.
Mexanusm peakuuit IEKTPO(UIBHOTO
PUCOEANHEHNS.

Peakuun IPUCOETUHEHUS
raJIoreHHpPOBaHUE,
TUPOrajOreHUpOBaHUE,
nosmmMepusanus.  [IpaBmiio  MapkoBHHMKOBA.
Peaknuu OKHCIICHUS aJIKEHOB KMnO,4
(peakuus Barnepa) B BOAHON M CEpHOKHUCIION
cpene.

[IprMeHeHne alKeHOB Ha OCHOBE CBOMCTB.

J. BuneodparmMeHTsl U ciaiiapl MO TeMe
ypoka. OOGecrBeunBaHHE STUICHOM OPOMHOMN
BOJAbl M pacTBOpa II€pMaHraHaTa Kajusl.
I'openune sTuieHa. BzanMoielicTBue alIkaHOB U
AJIKEHOB C KOHIICHTPUPOBAaHHOM CEpHOM
KHCJIOTOM.

JI. OGHapyxeHre B KEPOCHHE HEeNpeaeTbHbIX
COEeTUHEHNN

aJIKEHOB:
TUAPUPOBAHUE,
TUApaTanus,

OnuceiBaTh  B3aMMHOE
aTOMOB B MOJIEKYJIax
ME30MEepHBIH 2P HEeKT.
IIporuo3zupoBars PEaKLHOHHYIO
CHOCOOHOCTh AJIKEHOB HAa OCHOBE
AIIEKTPOHHOI'O CTPOEHUS UX MOJIEKYIL.
XapakTepru3oBaTh MEXaHU3M PEAKIIMA
ANEKTPOPUIBHOTO IPUCOETUHEHUS
(ranoreHnpoBaHue, THAPUPOBAHNE,
TUJIPOTAIOr€HUPOBaHKEe, TUpaTaus)
U PeaKlUy MOJIUMEpPU3aLUU.
CpaBHuBaTh npaBuwia MapKOBHHKOBa
u 3aillena.

VYcraHaBnuBaTh 3aBUCUMOCTh MEXKIY
CBOICTBaMH AJIKEHOB u ux
MIPUMEHEHUEM.

Habmtonate, onuceiBaTh U MPOBOIUTH
XUMHUYECKHH SKCIIEPUMEHT

BJINSAHHUC
aJIKCHOB U

IIpakTuue
cKas
pabora 2

ITonyuenue MeTaHa U dTHJIEHA U UCCIIEI0BAHUE
UX CBOMCTB

CoOnronath
0e30MmacHOCTH
1a00paTOPHBIM

npaBuia TEXHUKU
npu  pabore ¢
000pyIOBaHHEM,
HarpeBaTeIbHBIMU npubopamu,
XUMUYECKUMU peaKTHBaMHU.
DKOHOMHO W 3KOJOTHYECKH I'PaMOTHO
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o0paIarscsi ¢ HUMH.

UccnenoBaTh CBOWCTBA OPraHUYECKUX
BELIECTB.

Habmionate Xxumuueckue SBICHUS U
¢buKcupoBatb pe3yIbTaThl
HaOTI0ICHUH. DopmyIUpOBATH
BBIBOJIbl HA UX OCHOBE

OcHoBHble | CTpOo€HHE NOJIMMEPOB: MOHOMEpP, monumep, | OnuceIBaTh peakUny MOJIUMEPU3ALUN
MTOHATHS AJIEMEHTAPHOE 3BEHO, CTEIEHb | U UCIIOJIb30BaTh MTOHATHS XUMUHU
XUMUU MOJIMMEPU3ALUU. BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHUI:
BBICOKOMO | JIMHENHbIE, pPa3BETBIEHHBIE W  CETYATBIE | MOHOMEp, IMOJUMEP, AJIEMEHTAPHOE
JekynsapH | (cmmthie) monuMepbl. CTepeoperyispHble U | 3BEHO, CTEIIEHb
BIX HECTEPEOPETYJIAPHBIC MMOJIUMEDPBI. MOJIMMEPHU3ALINH, JIMHEWHBIE,
coenuHeH | OTHOLIEHME TOJMMEPOB K  HArpEBAHMIO: | pa3BETBIEHHBIE u
15051 TEPMOIUIACTUYHbBIE U TEPMOPEAKTUBHBIEC | ceTYaThIe (CIIUTHIEC), TOJTUMEPHI,
MIOJIMMEDBI. TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBI
[Tonumepsbr Ha OCHOBE STUJICHOBBIX | €
YTJIEBOJOPOIOB u UX | IOJIUMEPHI, CTEPEOPETYIISIPHBIE U
MPOU3BOAHBIX: MOJMUATUIICH, TOJTUIIPOIUIIEH, HECTEPEOPETYIISIPHBIE OJIUMEPBDI.
NOIUTETPA()TOPITUIICH U TOTUBUHUIXIOPHI. KnaccudunupoBate monuMepsl IO
JI. O3HakomiIeHHE C KOJIJIEKIIHEH IMOJMMEPOB | pa3IMUHbIM MpU3HAKaM: no
OCHOBE 3TUJICHOBBIX YIJIEBOJOPOIOB CTPOEHHIO, CIocobaM TMOJIy4YeHHs |
OTHOUIEHUIO K HArPEBAHUIO.
Paznuuare nonumepusanuio u
MOJMKOHICHCAUIO.
XapakTepus3oBaTh IIpUMEHEHNE
BOKHENIINX MPEACTAaBUTENEHN
MOJIMIMEPOB HAa OCHOBE STUJIEHOBBIX
YIJIEBOAOPOJOB U UX MTPOU3BOJIHBIX.
Anxannen | Knmaccudukanuss TUEHOBBIX yriaeBoAopoaoB: | ONUCHIBATH aJIKaIUECHBI KaK
bl M30JINPOBAHHBIE, KYMYJIUPOBAHHBIE | YTJIEBOJAOPOABl C JABYMS JABOMHBIMH
KIacCU(pu | U CONMpsKEHHBIE. CBS3SIMU.
Kauus u Homenkmarypa u  wu3omepuss  aueHOBBIX | [Ipenmarats o6uryro Gpopmyity n1ueHOB
CTpPOEHHE | yIJIeBOJOPOAOB (MEXKKIACCOBas, YIIEPOJHOTO | U Ha3blBaTh MX B COOTBETCTBUU C
CKEJIeTa, B3aUMHOIO TIOJIOKEHHUSI KpaTHBIX | mpaBwiaMu HoMeHkiatypsl [UPAC.
CBsI3€i, TeOMEeTpHUYECKas). Paznuuate H30MEpHIO  aNKAIMEHOB:
CrtpoeHue cConpsKEHHBIX allKaIueHOB. MEKKJIaCCOBYIO,
J. BuneodparmMeHTbl W chaiiipl 1O TeMe | YIJIEpOAHOTO  CKeJeTa, B3aMMHOTO
ypoka. Mojenu MOJIEKYyJl —alKaJAHuEHOB C | MOJOKEHUS KpaTHBIX CBSI3€H,
W30JIMPOBAHHBIMY,  KYMYJUPOBAaHHBIMHU U | TEOMETPUUECKYIO.
CONPSKEHHBIMU JBOMHBIMU CBSI3SIMU XapakTeprus3oBaTh CTpOECHUE
CONPSDKEHHBIX aJIKAJMEHOB
Cnoco6sr | CriocoOsI MOTYYEHHUS ankaaueHoB: | CpaBHUBaTh XUMHUYECKHUE CBOWCTBA
MOJYYEHHU | IETUIPUPOBAHUE AJIKaHOB, | AJIKEHOB U AJIKAAUEHOB.
A, peakuus JleGenera, aeruaporaioreHupoBaHue | BBIBIATE  OCOOCHHOCTH  pEaKIUH
CBOWCTBA | JIUTaJIOT€HAJIKAHOB. MOJIMMEpHU3aLUN CONPSKEHHBIX
51 dusznyeckue CBOICTBA JIMEHOBBIX | AJIKAJIUCHOB.
IIPUMEHEH | YIJIEBOAOPOIOB. XapakTepu3oBatb  (QU3MYECKHE U
ne XuMU4YeCcKue CBONCTBA JIMEHOBBIX | XUMUYECKUE CBOMCTBA JUEHOB.
AJKaJUEHO | YTJIEBOJOPOAOB: peakuuu npucoequHeHus, | ONUChIBaTh HAXOXIACHUE B MPUPOAEC
B. OKHCJIIEHUS W  [OJUMMEpU3alMM — U | ¥ IPUMEHEHUE aJIKaINEHOB.

0COOEHHOCTHU HUX IIPOTCKAHUA.

HaxoxJeHne B Tnpupoje W IPUMEHEHUE

JlaBaTh XapaKTEepHCTUKY TepIrieHaM M
WX MPEJICTABUTENSIM
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aJKaIMuEHOB. TepneHsl.

. Koarynsiuusi MJIIEUHOTO COKa KaydyKOHOCOB
(Momouasi,  omyBaHuMKa WM  (ukyca).
Jenonumepursanus Kaydyyka U JOKa3aTelbCTBO
HaJlMuvs JBOMHBIX CBA3€d B MOJEKYJax
MOHOMEpPOB  (peakiuuu ¢ OpoMHOW BOIOH U
pactBopoM KMnOy,)

Kayuykn | Onmactomepsl. HarypanpHblii Kkaydyk, Kak | XapakTepu3oBaTb Kay4yyKH Kak
U PE3UHBl | IPOAYKT MOJIMMEPU3ALUN M30IpEeHa. | MPOAYKTHI MOJIMMEPHU3ALUN
CunteTnyeckne  Kaydyyku:  OyTaMEHOBBIH | CONPSDKEHHBIX aJTKaJUCHOB.
kaydyk (CBK), muBHHWIOBBIN, M30MPEHOBBIN, | Y CTaHABIMBATh B3aUMOCBSI3b MEXKIY
XJIOPOIIPEHOBBIN, OyTaANEeH-CTUPOIbHBIM. CTEPEOPETYIIPHOCTHIO U
Bynkanu3zanus KaydykoB: pe3uHbl U 200HHUT. 3IACTUYHOCTBHIO Kay4yKOB.
. O3nakomienue c¢ kosekuuenn «Kayuyku un | OnucbiBaTh npobiiemy CHUHTE3a
pPE3UHBI» kayuykoB u posib C. B. JlebeneBa B eé
pEILIECHUN.
Pa3nuuare cuHTETHYECKHE KAaydyKU U
HCXOJIHbIE MOHOMEDHI.
XapakTepu3oBaTh pe3uHy Kak
IIPOJYKT BYJIKAaHU3ALUU KayYyKOB
AJNKUHBL: | DIEKTPOHHOE M TMPOCTPAHCTBEHHOE cTpoeHue | KoHkpernsupoBarh SP-ruOpuan3aiuio
CTPOEHHE | MOJIEKYJIbI Al[ETUJICHA. opOuTael A MOJIEKYJIbl alleTUJIeHA.
Mousiekyls, | ['omonornueckuii psjx ¥ M30Mepusi aJIKUHOB | XapaKTEpU30BaTb  I'OMOJIOTHYECKUN
uzomepus, | (YrJIepoJHOrO CKeJeTa, MOJOXKEHUS TPOMHOH | psia AJIKUHOB u U3MEHEHUE
HOMEHKJIa | CBSI3H, MEXKKJIaccoBas). Homenknarypa | pu3ndecknx U XUMUYECKUX CBOMCTB B
Typa, AJIKUHOB. 3TOM psfy.
romosiorn | CriocoObl  MOJy4eHUs  aJKUHOB: nuponu3 | O600maTe M yrayonare 3HaHUS 00
YEeCKUH MeTaHa (B TOM 4YHCI€ U OKHUCIWUTEIbHBINA | K30MEPUM Ha NpPUMEpPE H30MEpPUU
pan, u OUPOJIU3  TNPHUPOJHOTO ra3a), KapOWJIHBIN | aIKMHOB:  YIJIEPOAHOIO  CKeJerTa,
CHocoObl | METO[, JETUJIpOraJIOT€HUPOBAHNE | MTOJIOKEHHUS TPOWHOMI CBSI3H,
IIOJIyYEHU | JUTaJOr€HAJIKAHOB, B3aUMOJEHCTBUE COJIEH | MEXKIIACCOBOM.
b aleTHIIEHOBBIX yriaeBoopooB | Ha3blBaTh ajgKuWHBI B COOTBETCTBUU C
(alleTUIICHUIOB) € TaJlOTeHATKAaHAMH. npaBuiamMu HomeHknaTypsl [UPAC.
. Bupeodparmentsl W crnaiael 1o TeMe | PaznmuyaTh TOMOJOTH W U30MEpHI
ypoka. Ilonmydenue anerwieHa u3 KapOujaa | aJKUHOB.
kanbius. OObEMHBIE MOJIETTH ATKUHOB XapakTepru3oBaTh CIoCcoObI
MOJIYYEHUS] AJIKUHOB
CgoiictBa | ®uzuveckue CBOIICTBa aneTwieHoBbIX | [loaTBepkaath CBOM MPOTHO3
u YIJIEBOIOPOOB. XUMHUYECKHUX CBOMCTB AJKWHOB
NpUMeHeH | XUMHUYECKHUe CBOMCTBA. Peakuuu | peakuusimu NPUCOECTUHEHUS,
ue IPUCOEANHEHHUS (ruppupoBaHue, | BBIIEIATh UX OCOOCHHOCTH.
AJIKUHOB raJloreHHpOBaHUE, rujiporajiorenuponanue, | Mcrnonb3oBarhb 3aKOHOMEPHOCTH
TUApaTalysi,  TpUMEpHU3alus  aleTUlieHa). | MPOTeKaHUs PeaKIid MPUCOeINHEHUS

Peaknusa KywepoBa u IlpaBuino OnbTekosa.
KucnotHble cBOMCTBA aIKMHOB. ALIETHIICHUIBI.
Oxkucnenne ankuHOB: pactBopoM KMnOs m

TOpEHHUE.
O06nacTy TIpUMEHEHHUs alleTHUICHa Ha OCHOBE
€ro CBOMCTB. [IpumeHeHre TroMOJI0rOB

aretuseHa. [lomuMepsl Ha OCHOBE alleTHUJICHA.
Bunwnnaneruiex.
J. BzammopeiicTBue aneruiieHa ¢ OpPOMHOU

(mpaBUIIO DIBTEKOBA).

YcraHaBIMBaTh B3aMMOCBSI3b MEXKIY
CTPOEHHEM MOJIEKYJIbl aleTHIeHa |
€ro KMCJIOTHBIMU CBOMCTBAMHU.
XapaxkTepru3oBaTh peakuuu
OKHCIICHHSI: TOPEHUE, B3aMOICHCTBHIE
anermiena ¢ pactsopoM KMnO,.
Habmronate u OIHCHIBATH
XUMHYECKHH SKCIIEPUMEHT.
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BOJIOH. B3anmoneiictBue aleTuiIcHa ¢ | YcTaHaBIMBAaTh B3aUMOCBSI3b MEXKIY
pactBopoMm KMnO,. Topenue anerwieHa. | CBOMCTBaMM  alEeTWIEHA ©  €ro
BuneogparMeHTsI 1 craiiipl o TeMe ypoka [IPUMEHEHUEM.
XapakTepru3oBaTh obnactu
IIPUMEHEHHS TOMOJIOTOB alleTUJICHA.
OnuceiBaTh MOJUMEPHl HAa OCHOBE
alleTUJIeHa
TEMA 4. APOMATHUHYECKHUE YIVIEBOJAOPO/JAbI
ApeHbl: [lepBbie  cBeneHus 00  apoOMaTHUYECKUX | XapaKTEepHU30BaTh OeH3oI Kak
cTpoeHue | coenuHeHusix. CTpoeHHe MOJIEKYNbl O€H30Ja: | MPeICTaBUTEIs apeHoB u
MOJIEKYJ, | emquHas  W-DIEKTPOHHAs  CUCTEMA, WM | OCOOEHHOCTH 2JIEKTPOHHOI'O CTPOEHUS
TOMOJIOTH | apOMAaTHYECKHIA CEKCTET. MOJIEKYJbl O€H30J1a U TMOJYTOPHOI
YECKHI I'omonornyeckuii psa. M3omepus B3aMMHOTO | CBS3H.
pAan, PacIoJIOKEHHUST 3aMECTUTENe B OCH30JbHOM OnucelBaTb HM30MEPUI0  B3aUMHOIO
HU30MCpUS | KOJIBIIE. HOMGHKJIaTypa apCHOB. Kcumonsr. PpacnoJIOXKCHNA 3aMeCTUTeNeH B
u . BugeoppanrMersl M Chaiifpl 10 TeMe | OEH30IBHOM KOJIbLIE.
HOMEHKIIA | ypoKa. [lapocrep:kHeBbIE M OOBEMHBIE | 3aIHMCBIBATE (OPMYIIEI H30MEPOB H
Typa MoJieIi O€H30J1a U €ro TOMOJIOTOB rOMOJIOrOB OE€H30I1a U Ha3bIBaTh UX
CnocoOsr | [IpombiiiuieHHbIE cIOCOOBI TOMy4YeHus 6ens3ona | Pasnuyars u ONUCHIBATh
IIOJIyYEHU | U €ro rOMOJIOrOB: apoMaTH3alusl aJKaHOB U | IPOMBIIIJICHHbIE 1 1abopaTopHbIE
S apeHOB | IIUKJIOATIKAHOB, TpUMEpH3alusi  aleTHICeHAa | COCOOBI MoMyuyeHus: OeH3oma.
(peakiust 3eIMHCKOTO). OcCymIecTBIATh MEPEHOC 3HAHHWHA 00
JlaboparopHble crnocoObl MOMYYEHHs] apeHOB: | alKMHAX Ha AapeHbl Ha IpuMepe
AJIKUTUpOBaHUE O€H30Ja, MHUPOJU3 COJIeH | peaKIuu 3eTUHCKOTO
apOMAaTHYECKUX KUCIIOT.
J. BuneodparMeHThI U ciiaiiipl 10 TEME YpOKa
CgoiictBa | Pu3MYECKHE CBONCTBA aPEHOB. XapakTepru3oBaTh dusnueckue
OeHzona [TporHo3 peakiMOHHON CIIOCOOHOCTH apeHOB. | CBOMCTBa OeH30Ia.
Peakuuu snekTpoduIbHOTO 3aMelIeHHs U HMX | YCTaHaBIMBaTh B3aMMOCBS3b MEXKIY
MEXAHU3M: TaJIOTEHUPOBAHUE, AJIKWJIMPOBAHUE | DJIEKTPOHHBIM CTPOEHUEM MOJIEKYJIbI
(peakmust Opunens—Kpadtca), HUTpoBaHUE, | OEH307a U €ro PEaKIUOHHOU
cynb(hUpOoBaHUE. CIIOCOOHOCTBIO.
Peakuuu  mpucoenuHeHus:  rugpupoBanue, | [[porHo3upoBaTh TUIBI XUMHUYECKHX
paguKaibHOE  TajoreHHpoBaHWe.  Peakiuu | peakumii, XapakTepu3yloUMx OeH301,
OKHCJICHHS. Y KOHKPETU3UPOBATh UX IPUMEpPAMHU.
. PactBoperne B OeHzone  paznuuHbix | HaGmomars JIEMOHCTPALIMOHHBII
OPraHMYECKUX W HEOPraHWYECKHUX BEILECTB | DKCIIEPUMEHT U JEJIaTh BBIBOJBI HA €TO
(mampumep, cepbl, noaa). O3HAKOMJIEHHE C | OCHOBE
bu3nUecKuMu CBOMCTBaMH OeH3ona
(pacTBOpUMOCTH B BOJIE, IJIOTHOCTb,
TEeMIEpATypa IUIABJICHUS —
BbIIEp)KMBAHME  3allasgsHHOM  aMIynbel €
6eH3os10M B OaHe co Jba0M). ['openue 6eH3omna
Ha CTEKJISIHHOM nasouke. OTHoIIeHue O6eH3oma
K OpomHOil Bome u pactBopy KMnOa.
HutpoBanue 6eH3omna
CaoiictBa | Tomyon, kak romosor 6en3ona. OcobenHoctu | OnuckiBaTh  (U3UYECKHE CBOMCTBA
TOMOJIOTO | XUMHUYECKHX CBOIICTB QIKUIOEH30JI0B. | TOMOJIOTOB OeH3071a.
B OeH3o0sa. | OpHEHTaHTbl MEPBOrO M BTOPOr0  poja. | YCTaHABIMBATh 3aBUCUMOCTb MEXKIY
[Ipumenen | B3aumHoe BiIUsHHE aTOMOB B MOJIEKyJaX | OOKOBOM 1LI€Mbl0 W HapyIIEHUEM
Ue apeHOB | alKWIOEH30J0B  Ha  NpUMEpPe  peaklUu | dJIEKTPOHHOU IJIOTHOCTHU

3amMerniedusa. Peakiinu oKucieHus.

COIPSKEHHOTO T-00J1aKa B MOJIEKYJIaxX
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IIpuMeHeHne apeHOB Ha OCHOBE UX CBOMCTB.

. OtHOomIEeHHE TOoNyoJa K Boje. PacTBopeHue
B TOJYyOJ€ pa3M4YHbIX OpPraHUYEeCKUX U
HEOpPraHMYECKUX BEIIECTB (HampuMep, Cephl,
nona). ObGeciBeUMBaHUE TOJIYyOJIOM pacTBOpa
KMnQO4 1 6poMHO# BOABI

FOMOJIOTOB 0O€H30/1a II0J BIHSHHEM
OpUEHTAaHTOB  TEPBOrO W BTOPOTO
pona.

XapaKkTepru30BaTh B3aWUMHOC BIIUSHUE
aTOMOB B MOJICKYJIaX alKUIOCH30JI0B
Ha TPUMEPE PEaKIUU 3aMEIICHUS M
OKMCIJICHUS.

YcTaHaBIMBAaTh B3aMMOCBS3U MEXKIY
CBOIiCTBaMHM TOMOJIOIOB OCH30jla U
00J1aCTSIMHM UX TIPUMEHEHHUS.
Hab6mronats 31 OIIMCHIBATH
JIEMOHCTPAIIMOHHBIA SKCIIEPUMEHT

O060061IeH
He u
cCHUCTEMATH
3aIus
3HAHUH I10
YTJIEBOJOP
ojam

BreinosiHEHME TECTOBBIX 3aJaHU U PELICHUE
3a7lad  Ha BBIBOA (OPMYJT  YIJIEBOJIOPOIOB
pa3sIM4HBIX KJAccoB. PemieHue pacyE€THBIX
3a7lad Ha OCHOBE CBOMCTB YIJIEBOJOPOJOB

Ppa3InYHBIX KJIACCOB. Brinonnenue
yIpaXHEHU Ha YCTaHOBJIEHHE T'€HETUYECKOU
CBA3M MEXJy KjaccaMH  YIJIEBOJOPOJIOB
(uemouku mpespamienuii). [loaroroBka k

KOHTPOJIbHOM pabore

BBINIONHATE TECTBI M yIpaKHEHUS,
pelarh 3a1a4u 110 TEME.

[TpoBOIUTH  OIEHKY COOCTBEHHBIX
JIOCTH>KEHUH B YCBOCHUH TEMBI.
KoppektupoBate cBOM 3HAaHMSA B
COOTBETCTBUU C IJTAHUPYEMBIM
pe3ynbTaToOM

KOHTpOJ’IBHaH pa60Ta 2 1o TeMaM ((HpeI[eJ'ILHLIC YrIJII€eBOAOPOAbID», «HereI[eJ'ILHLIC YrieBoAOPOAbI»,

«ApEHBI»
TEMA 5. IPUPOJAHBIE UHCTOYHHUKHU YIVIEBOJAOPOAOB
[Tpuponu | IIpupoanslii ra3 u ero cocras. [IpoMbinensoe | OnuceiBaTh  NPUPOAHBIA  ra3  Kak
Bl a3 u UCTIOJIB30BaHUE W TepepaboTKa MPHPOTHOTO | ECTECTBEHHYIO CMEChH YTIIIEBOIOPO/IOB.
IIOIIYTHBIN | rasa. Paznuuate npuUpoAHBIA U MONYTHBIN
HedTsiHOHM | [lomyTHbIe HedTsIHBIE ra3pl U UX MepepadoTKa. | HeTSIHBIC ra3bl.
ras @pakuuy NONyTHOro HEPTAHOrO ra3a: ra3oBblii | XapakTepu30BaTh COCTAaB IOMYTHBIX
OeH3uH, IponaH-0yTaHOBasi CMECh U CyXOH ra3. | He()TAHBIX I'a30B U UX (PpakLuu.
JA. TazoBas 3axuraika ¢ Ipo3payHbIM | XapaKTEPU30BaTh obsacTu
koprnycoM. [lapaduH, ero pacTBopeHHE B | IPOMBIIIJIEHHOIO IIPUMEHEHUS
OCH3MHE U UCHAapeHHe pacTBOpUTENIe U3 | IPUPOJHOrO rasa M IOIMYTHOTO
cMecH He(TAHOTO Ta30B U  OCHOBHBIE
HaIpaBJIeHUs UX epepaboTKu.
Habmronate XUMUYECKUU
DKCIIEPUMEHT, OINMCBIBATH €ro |
JIENIaTh BBIBOJIbI
Heds Hedrs, KakK MIPUPOIHBII UCTOYHMK | XapaKTepu3oBaTh ¢buznyeckue
yIJI€BOIOPOAOB, €€ cocTaB U (PU3MUECKHUE | CBOMCTBA He(DTH M ONUCHIBaTH €€
CBOMCTBA. COCTaB.

VYri1eBoA0pOabl KaK MpeAMET MEXAYHApOIHOTO
COTpYyIHMYECTBA M  BaXKHEHIIas OTpacib
3KOHOMHUKH Poccum.

N. Komnekmus «Hedpts u HepTempomayKThI».
BuneodparmeHnTsl, Ha KOTOPBIX MpeACTaBleHa
nobsiya  HepTH W €€  TPAHCHOPTHPOBKA.
Buneodparmentsr  «Hedtsanbie  dakens»,
«DKOJIOTHUECKUE KaTacTpodbl, CBSI3aHHBIE C
pazinuBoM HepTH». OO6pa3oBaHue HEPTIHOU
IVIEHKM HAa IIOBEPXHOCTH BOABI M €€
yCTpaHEHHE

AprymMeHTHUpoBaTh poJIb
YIJIEBOJOPOAOB B MEXIYHAPOIHOM
COTpyJIHUYECTBE U 3KOHOMUKe Poccuu
U HEOOXOIMMOCTb COOJIIOJICHUS HOPM
HKOJIOTMUECKON 0e30macHOCTH  NpHU
TPaHCHOPTHPOBKE rasa, HeTH
1 HePTENPOAYKTOB

Pexktudukanus  (ppakimoHHAs IEPEroHKa).

VYcTaHaBiuBaTh BHYTPUIIPCAMCTHBIC
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[Ipombiin | @pakuun HeTH: OCH3MHOBAs, JUTPOMHOBAS, | CBA3M  MEXAY  HM3y4yaeMbIM |
€HHas KEpOCHHOBas, Tra3oilyib, Ma3zyT. CospoBble | H3YYEHHBIM y4EOHBIM MaTepuaioM Ha
nepepabor | macna. Bazenun. Ilapadpun. I'ynpon. Kpekunr | npumepe crnocoOOB MpOMBIIIIICHHOM
Ka HepTH | HePTEMPOIYKTOB: TEPMUYECKUMH, | TepepadOTKH HeTH u
KaTAINTHYECKUH, TUAPOKPEKUHT. Pudopmunr. | HepTenpoaykToB U criocobamu
Huknuzanusa. Apomaruzanus. JleToHaMoOHHAas | MOJy4YEHHUs aJKaHOB
CTOMKOCTh OeH3nHa. OKTaHOBOE YHUCIIO. VYcraHaBnMBaTh B3aMMOCBSA3b MEXKIY
. Komneknusa «Hedtp m HedTenpoaykTh». | GU3HYECKUMU CBOMCTBaMH
Buneopparments KOMIIOHEHTOB He()TH U crocobamu eé
«Ileperonka HeTm» nepepadoTKH.
XapakTepu3oBarb peKTH(HKALINIO
He(pTH, KpeKMHT He(PTEHpPOIYKTOB U
pUPOPMHUHT.
VYcraHaBnMBaTh B3aUMOCBSA3b MEXIY
COCTaBOM, CTPOCHUEM M CBOMCTBaMU
bpakumii HeTH U IPYyTrUMU
HedrenpogykTamMu u ux
MIPUMEHEHUEM B HAPOJHOM XO35HCTBE.
Pasnuuars TEPMUYECKHH,
KaTaJIUTUYECKUI KPEKUHIH
Y TUJIPOKPEKUHT .
ApryMeHTHpoBaTh 3aBUCUMOCTh
JIETOHALlMOHHOM CTOMKOCTH O€eH3MHa
oT CTPOEHUS MOJIEKYJT ero
KOMIIOHEHTOB U IpeajaraTb CrocoObl
MTOBBIIIEHNS] OKTAHOBOT'O YKCIa
1 | Kamenns! | Haxoxnenue B mnpupoie U cocTaB yrilel: | YCTaHaBIMBaTh B3aUMOCBSI3b MEXKAY
1 yroib. KaMEHHBIH yToJib. aHTPALIUT, OYpbIi yrob. ouonorueit (KaMEHHOYTOJIbHBII
[Ipombin | KokcoBanue W €ro  MOpPOAYKTBHL:  KOKC, | IEPUOJ) U XUMHUEH (KaMEHHBIM yroib
eHHas KaMEHHOYTOJIbHAsE CMOJIa, HaJICMOJbHAs BOJA, | U €ro nepepabdoTka).
nepepadoT | KOKCoBBIM Ta3. ['asudukarus yras. Bomsnoit | XapakTepu3oBaTh KOKCOBaHHE
Ka ra3. Katanurtnyeckoe ruipypoBaHue yris. KAMEHHOTO yIJIsl M €r0 NPOAYKTHI:
kameHHor | JI. Komneknusa «KameHHbINA yroiab U TPOAYKTHI | KOKC,  KaMEHHOYroJibHag  CMOJIa,
0 yTJsl. €ro nepepaboTKM». HaJCMOJIbHAsI BOJa, KOKCOBBIH Ia3.
Buneodparmentsl «Kokcoxumuueckoe | PackpbiBaTh  3HaueHHWE KOKca U
IIPOU3BOJICTBO» IIPOJYKTOB KOKCOBAaHMSI B HApPOIHOM
XO0341iCTBE
11 TEMA 6. THIPOKCUWICOJAEPKAIIIME OPTAHUYECKHE BEIIIECTBA
1 | Couprer: | [lonsTHe o cnuprax, ucropus ux uzydeHus. | Onpenenarsb MIPUHA/JIEKHOCTD
kinaccupu | OyHKUMOHATIbHAS THAPOKCHIIbHAS TPYIIIA. OpraHMYECKHUX COEIMHEHU K
Kalus u Knaccudukanus CIUPTOB: 1o TUIY | ONpeAeNEHHOMY KJIAcCy CIUPTOB U UX
CTPOEHHUE | YIJIEBOJOPOJHOIO  paaukana (TpenenbHble, | KOHKPETHOU Tpymie.
HEeNpeaeNbHble, apoMaTHYECKHE), 10 YHCITY | XapaKTepu30BaTh AIEKTPOHHOE

THJIPOKCUIIBHBIX TPYINI B MOJEKyjie (OAHO- U
MHOT0aTOMHBIE), 10 TUITY YTIEPOAHOIO aToMa,
CBA3aHHOIO C THAPOKCWIBHOM  IpYMNION
(mepBUYHbBIE, BTOPUYHBIE, TPETUYHBIE).
ONEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI CIIUPTOB.

. WapoctepxHeBbIE MOJeNn MOJIEKYJI
OJTHOATOMHBIX W MHOTOATOMHBIX  CIIHPTOB.
Tabmuisr «Kucnopoaconepxaiue
OpraHHyecKue COCTMHCHHUS "

U IIPOCTPAHCTBEHHOE CTpOECHHE
(GyHKIIMOHATILHOU TUAPOKCHIIBHON
TPYIIIBL.
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«Knaccuduxanus cuupToBy»

I'omosiorn | 'omonoruueckuii pan NpeaeabHbIX | XapakTepu3oBaTb  TOMOJOTHYECKHI
YECKUH OJIHOATOMHBIX CIIUPTOB. W3omepust | pal  alKaHOJIOB U BBIBOAMTH  UX
pan (monmoxxeHus (GYHKIMOHATBLHOM ~ TPYMIbBI, | 00IIYI0 GopMyITy.
QJIKaHOJIOB | YIJIEPOJHOIO  CKeleTa, MexkinaccoBasi) U | [IporHosuposars H30MEPUI0
: HOMEHKJIaTypa aJIKaHOJIOB. aJIKAHOJIOB HAa OCHOBE aHalIM3a MX
uzomepust | JI. BuneodparMeHThI U craiibl o TeMe ypoKa | MOJIEKYJ u KOHKPETU3UPOBAThH
u IpUMepaMHu.
HOMEHKJIa 3anuceiBaTh  (OPMYINBI  AKaHOJIOB
Typa pa3IMYHOIO CTPOEHHUS U HA3bIBaTh UX
B COOTBETCTBUU C MpaBUIaMU
HoMeHkJatypsl [UPAC
Croco6br | O0mme  crocoObl  MOMYYEHHUS — AJIKAHOJIOB: | XapaKTepPU30BaTh MPOMBINUICHHBIC
HOJY4YEeHU | TMIpaTaius AJIKEHOB, THJIPOJIN3 | U 1a0OpaToOpHbIe CIIOCOOBI MOTY4YEHUS
sl CIIUPTOB | FaJOr€HAJIKAHOB, BOCCTAHOBJICHUE | CIIMPTOB.
KapOOHMIBHBIX COCTMHCHH. Crioco0bl | 3HaTh CrOCOOBI MOJyYeHus: Haubosee
HOJIyYEHUS HEKOTOPBIX QJIKAHOJIOB: | 3HAYMMBbIX AJIKAHOJIOB
METHUJIOBOTO CIIUPTAa — pPEeaKUUeil LIeT0YHOro
TUApOJIN3a XJOpMETaHa M U3 CHHTE3-Tasa;
STHJIOBOTO CHHMPTa — CIUPTOBBIM OpO’KEHUEM
[JIIOKO3bl ¥ TUApATalueil STUIEeHa; NponaHoia-
1
— BOCCTaHOBJIEHUEM IIPOIIMOHOBOTO
aJIbJIerua; NponaHona-2
— IFUJAPUPOBAHMEM alleTOHAa W THUApaTaluen
HPONUJICHA.
J. BuneodparMeHThI U ciiaiiipl 10 TEME YpOKa
CpoiictBa | @usnueckue cBoiicTBa cnupToB. BomopoaHas | YcraHaBiIMBaTh B3aMMOCBSI3b MEXKIY
CIIUPTOB CBSI3b. MEKMOJIEKYJISIPHOM BOJIOPOJIHOM
ITporunos pEaKIMOHHON CIOCOOHOCTH | CBSI3bI0 C (PM3MUECKUM CBONCTBAMHU
IpelelbHbBIX OJIHOATOMHBIX CIUPTOB M €ro | CIUPTOB.
MOATBEPKIEHUE pu paccMOTpeHuH | [lenats BBIBOABI O 3aKOHOMEPHOCTSIX
XUMHYECKMX CBOMCTB CIUPTOB: KHUCJIOTHBIE | U3MEHEHMS] (PU3MUECKUX CBOWCTB B
CBOIICTBa, peakuuu HYKJICO(UIBHOTO | TOMOJOIMYECKOM Py AIKaHOJIOB.
3aMeIeHUS c raJIOT€HOBOJIOPOJaMH, | XapaKTepru3oBaTh oOmiue u
MEXMOJIEKYJISIpHasE U BHYTPUMOJIEKYJSIpHAsl | 0COOEHHBIE CBOMCTBA aJIKAHOJIOB.
neruaparanus (mojaydyeHue npocTbix 3¢upoB U | OnuchbiBaTh ~ MEXaHU3M  peakluu
QJIKEHOB), peakuuu JETUAPUPOBAHUS, | HYKICO(DUIBHOTO 3aMELCHHUS.
OKHCJIEHUS U 3TepU(UKALINH. VYcraHaBiMBaTh T'€HETUYECKYIO CBA3b
. duznyeckue CBOIICTBa ATaHONA, | MEXKIY raJIoreHOaJIKaHaAMH U
nponaHosa-1, Oyranona-1. B3aumoneiicTBue | cnupramy, ajgKeHaMU U COUPTaMU,
HaTpus cO cnupToM. B3aumopelicTBue cnupra | THAPOKUCHIBHBIMU U Kap0o-
C pacTBOpPOM JUXpoMmMaTa Kajlusg B CEPHOM | HUWIbHBIMU COCIUHEHUSIMU
kuciote. llomydyenue  crmoxHoro 3dupa. | YcTaHaBiaMBaTh T€HETUYECKYIO CBS3b
[Tomyuenue stuneHa u3 sraHosa. CpaBHEHHUE | MEXAY raJloreHoaJIKaHaMH u
peakuuil rOpeHus 3TUJIOBOIO M IPOMHIOBOIO | CIUPTaMH, aJIKEHAMH
CIIUPTOB U CIIUPTaMU, TUAPOKUCUIbHBIMU
U KapOOHWJIBHBIMH ~ COEJMHEHUSIMH,
yIJIeBOJIaMU U CIUPTaMU
[Ipumenen | Huzmme u Boiciye ()KUPHBIE) CIIUPTHI. VYcTaHaBIMBaTh B3aMMOCBSI3b MEXKIY
ue Cunrernueckue Morourue cpeacrsa (CMC). CBOMCTBaMH CIIIPTOB u 170.¢
cnupTtoB. | O6macT NpUMEHEHHs METaHOJIa Ha OCHOBE €r0 | PUMEHEHHEM.
OtnenbHBI | CBOWCTB. TOKcHMYHOCTH, MeTaHona. OO6nactu | ApryMEeHTHPOBATH CBOIO
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e IPUMEHEHHS 3TUIOBOTO CIHMPTa HA OCHOBE €ro | yOeKIEHHOCTD B IaryOHBIX

IPEJICTaBU | CBOICTB. MOCIEACTBUSIX aIKOT0JIN3Ma

TeNH AJKOTOJIM3M KaK COIMAIbHOE SIBIICHHE U €ro

AJIKaHOJIOB | MPOQUIAKTHKA.

JA. OOHapyxeHue OSTUIOBOTO CIHpPTa B
pa3IMYHbIX MPOIYKTaxX C IOMOMIbIO
nonodopMHoOil mpoObl. BuumeopparmMeHTs U
CJIaliJIbl 110 TEME ypOKa

MHoroato | ATOMHOCTh CHHPTOB. I mkomu u rauuepussl. | KnaccupuumpoBaTts  coupThl 1O

MHBIE H3omepusi, HOMEHKJIATypa U  MOJy4YEHHUE | MPUHIIMITY aTOMHOCTH.

CIHPTHI MHOTOAQTOMHBIX ~ CIIUPTOB. Ocob6ennoctu | [Iporuo3upoBaTh BUIBI H30MEPHU IS
XUMHUYECKHX CBOICTB MHOIOATOMHBIX CIIUPTOB. | MHOTOATOMHBIX CIUPTOB HAa OCHOBE
KadecTtBeHHass peakiust Ha MHOT'OATOMHBIE | COCTaBa X MOJICKYI U HAa3bIBaTh HX.
CIIUPTBHI. YcTaHaBIMBaTh B3aMMOCBS3U MEXIY
OTUIIEHTIIUKOJIb u TITULCPHUH, KaK | IOJIy4YCHHEM, CBOWCTBAMH u
MPEJICTAaBUTEIM MHOTOATOMHBIX CHUPTOB. MX | mpuMeHeHHneM MHOTOaTOMHBIX
pUMEHEHHE. CIHPTOB: STUJICHTJINKOJIS
. B3aumonelictBue CJIUIIEPUHA CO | ¥ TJIMIEpHHA.
cexxeocaxaéHHbiM CU(OH),. Pacmno3naBanue | Pacmo3naBath MHOTOaTOMHBIE CITUPTHI
BOJHBIX PACTBOPOB TJMIIEpMHA M HSTaHOJA. | C TOMOIIbIO KAYECTBEHHOMN peaKIItu.
OTHOWIEHNE STWICHTIUKONS M rimuepuHa K | Habmomarts u OIIHCHIBATH
BOJIE U  OPraHUYeCKUM  PACTBOPUTEISM. | JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT
BuneodparmMeHThI 1 cllaiiipl o TeMe ypoka

[Tpaktue | MccnenoBaHue CBONCTB CIIUPTOB Cobmonath npaBuiia TEXHHUKHU

cKas O0esomacHocTH  Tpu  pabotre ¢

pabora 3 J1a00paTOPHBIM o0opyaoBaHUEM,
HarpeBaTeIbHBIMA npubopamu,
XUMHYECKUMHU peaKTUBaMU.
OKOHOMHO U 3KOJIOTUYECKU TPAMOTHO
o0palarscsi ¢ HUIMH.
HccenenoBath CBOMCTBA OPraHUYECKHUX
BELIECTB.
HaGnromate XWMHYECKHE SIBICHUS H
¢buKcupoBarthb pe3ynbTaThl
HaOJII0/IeHUI. DopmMyIHpoBaTh
BBIBOJIbl HA UX OCHOBE

DeHoJIb CoctaB u crpoeHue MoiieKynbl (eHouna. | Paznuuats cnupthel U (EeHOIIbI, OJHO-,
ATOMHOCTB (hEHOJIOB. JIByXaTOMHBIE U T. [I. (DEHOJIBI.
["'omonornueckuit psn, n30Mepust U | 3anuchIBaTh WX (HOPMYJIBI M HA3bIBAThH
HOMEHKJIaTypa (EeHOIIOB. (beHomBI.

Crnoco0sl HOJTy4eHUs (benona: n3 | Xapakrepu3oBaTb  OMOJIOTMUYECKUN

KaMEHHOYTOJIbHOMN CMOJTBI, KYMOJIBbHBIH | psiZi OAHOATOMHBIX (DEHOJIOB.

crocob, M3 TaJOr€HapeHOB W  METOJOM | YCTaHaBJIMBATh T'€HETUYECKYIO CBS3b

IIEJI0YHOTO I1J1aBa. MEXIy KilaccaMH HEOpPraHUYeCKHUX

J1. BuneodparMeHThI U ClIaliIpl 110 TEME ypOKa | COEIMHEHUH Ha OCHOBE CIOCO00B
noJjiy4deHus (eHosua

CpoiictBa | @usnueckue cBoicTBa (peHonoB. XumHuueckue | XapakTepu3oBaTh XUMHYECKHE

U cBOWicTBa (peHONa: KUCIOTHBIE CBOMCTBA, | CBOMCTBA (peHONA HAa OCHOBE COCTaBa

NPUMEHEH | OKUCIIEHHE, peaxkuuu ANEKTPOPMIBHOTO | U CTPOEHUSI €ro  MOJEKYyJIbl |

ue 3aMelieHusl (raJJoreHMpoBaHWE, HUTPOBAHME), | B3aMMHOTO BIUSHHS aTOMOB B HEH.

(GeHONOB | OJUKOHICH AL OmnwuceiBaTh peaknun

KauectBennsle peakuuu Ha GpeHon: ¢ OpoMHOI
BOJIOM 1 pacTBOpoM xjopuza sxeneza(lll).

BHCKTPO(I)I/IJ'IBHOFO 3aMCIICHUA B

O€H30JIHOM KOJIBIIE.
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[TpumeHenue GeHONOB.

. PactBopumocTth (QeHoMa B BoAe MpH
OOBIYHOH W TIOBBIILIEHHOW TemIeparypax.
Britecnenue ¢enona w3 QeHonmATa HaTpUs
YIrOJIbHOM KHCI0TOM. KayecTBeHHbBIE peakuuu
Ha (heHoa: obecBeYrMBaHNE OPOMHON BOJIBI M C
pactBopom FeCls. OGeciBeunBaHue pacTBopa

KMnQO,.

YcraHaBauBaTh 3aBUCHUMOCTD MCKAY

npuMeHeHneM  (eHoda U €ro
CBOMCTBaMHU.
HaOmronars u OIIMCHIBATH

IIGMOHCTpaLII/IOHHBIf/'I OKCIICPUMCHT

1 | O606men | BrimonHeHHE TECTOBBIX 3aJaHUN W pelIeHHE | BBIMOMHATE TECTHI M YHpPaXKHEHUS,
ue u 3aJa4 Ha BBIBOJ (hopMysl cnupTOB (OJHO- U | peliaTh 3aJaud Mo TeMe.
CHCTEMaTH | MHOTOATOMHBIX) ®  (enonoB.  Pemenwue | [IpoBOIUTh  OIEHKY COOCTBEHHBIX
3anus pacy€THBIX 3a/1a4 HA OCHOBE CBOWCTB CIHUPTOB | JOCTUKEHUN B YCBOCHUU TEMBI.
3HaHU# M0 | (OMHO- ¥ MHOTOAaTOMHBIX) M (QeHonoB. | KoppektupoBarb cBoM 3HaHUA B
cnupTtaMm U | BeimonHeHue ynpaXHEHUH Ha YCTAHOBJIEHUE | COOTBETCTBUU c IJIAHUPYEMBIM
denomy FEHETUYECKOM  CBA3M  MEXAY  KJIacCaMHu | pe3ysIbTaToM
YIJIEBOJOPOAOB U THAPOKCHUIICOJEPKAIIMX
OpraHUYECKUX COEIMHEHU (uenoyxku
MIPEBPAIICHH ).
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1 | KontponbHas pabora 3 no treme «CnupThl U (HEHOIBI»
7 TEMA 7. AJIBJIETU/J1bl U KETOHbI
1 | Ampaerun | Anpaeruasl — KapOOHWIbHBIE opraHndeckue | OmuchIBaTh COCTaB M CTPOCHHE
Bl COEIMHEHUSI. DJEKTPOHHOE  CTPOEHHUE | MOJIEKYJ aJIbJIETUOB.
TOMOJIOTH | KapOOHMJIBHOHW aJIbAECTHIHON TPYIIIBL. Pasnuuars KapOOHUIIbHYIO u
YECKUM 'omonornyeckuii  psig ampAeruaoB,  HX | albACTHAHYIO TPYIIIIbL.
pan, M30MEpPUsI U HOMEHKIIATYypa. XapakTepu3oBaTb  I'OMOJIOTUYECKUI
uzomepus | J. apocrepkneBbie u Ctroapra—Dbpurieda | psa aabIeruaoB.
U Mojenu anbpaerungoB. Bunmeodparmentst u | [IpornosupoBarsb HU30MEPUI0
HOMEHKJIa | CIaijbl 10 TEME ypOKa aNbJIETUI0OB HA OCHOBE aHajiu3a HuX
Typa MOJIEKY u KOHKPETH3UPOBATh
MpuMepamu.
3anuceiBaTh (POPMYNBI aNbIAETUIOB U
JlaBaTh UM Ha3BaHUs B COOTBETCTBUU C
npaswiiaMu HomeHkiarypsl [IUPAC
1 | Cnoco6sr | [Tomyuenue aJIbJIETUJIOB! OKHCJICHHEM | XapaKTepHU30BaTh OCHOBHBIE CIIOCOOBI
MOJIyYEHHU | yIJIeBOJOPOAOB (Bakep-niporiecc) U | NIOJIyYEHUS aJlbJIETH/IOB.
b COOTBETCTBYOIINX  cnupToB.  IlomydeHune | YcTaHaBIMBaTh T€HETUYECKYIO CBS3b
albJIETUIO | albJIETHI0B ruapatanuen QIKUHOB, | MEXAY CHUPTAaMU M albJETHJaMU,
B HUPOJIU30M KapOOHOBBIX KUCIIOT WIIM UX COJIEH, | yIIIeBOAOpOIaMHU U aJIbJIETHIaMH,
a TaKkKe IEJIOYHBIM TUIPOJIM30M | QIKUHAMU U aJbACTUIAMH.
JUTaJIOT€HAJIKaHOB. [TpoBoaUTH TA0OPATOPHBIE ONBITHI
. BupeodparmeHTsl W clIalgbl MO TEME | C COONIOACHUEM  TMPaBUJ  TEXHUKH
ypOKa. 6e3omacHOCTH u IKOJIOTHUECKU
JI.  ITlomydyeHue  yKCYCHOro  aJIbJIETHJIA | TPAMOTHOTO obOparnieHus
OKHCJIEHHEM ATaHOJa ¢ 000py/I0BaHHEM U pEaKTHBAMHU.
Habnmtonate Xxumuueckue SBICHUS U
¢buKcupoBatb pe3ynbTaThl
HaOJI0IeHUH. DopMyIHpoBaTh
BBIBOJIbI HA UX OCHOBE
2 | CpoiictBa | ®u3nMYecKUe CBOWCTBA AJIbJICTHJIOB. XapakTepru3oBaTh XUMHAYECKHUE
" ITporuos peaKMOHHON CMOCOOHOCTH | CBOMCTBAa  albJIeTHJOB HA OCHOBE
IPUMEHEH | aJbJIETH/IOB. COCTaBa U CTPOCHUS UX MOJIEKYIL.
ue XUMHYECKNE CBOICTBA: peakuuu | [TpoBoauTh 1a00paTOPHBIE ONBITHI
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aIbJETUI0 | IPUCOEANHEHHUS (uMaHOBOAOPOAA, | C COOMIOACHUEM  TMPaBHJI  TEXHHUKH

B rUIpOCyIb(pUTa HATpusi, peakTuBa I'puHbsApa, | 6€30IaCHOCTH U HKOJOTHMYECKH

TUAPUPOBAHUE), peakuuu OKHCJIEHUS | TPaMOTHOI'O oOpateHus
(«cepebpsiHOTO 3epKajiay» W KOMIUIEKCaMH | ¢ 000pyI0BaHUEM U PEaKTUBAMHU.
meau(Il)), peakuuu kouaeHcanuu (ampaonbHas | HaOmronaTte XuMHUYECKHUE SIBICHUS U
U KPOTOHOBAs, C a30TUCTBIMM OCHOBAaHUSIMHM) | (PUKCHPOBATH pe3yJIbTaThl
¥ TIOJIMKOH/ICHCAIIMH, PEAKLUU 3aMeIIeHUs 1O | HaOIroaeHui. DopMyIMpoBaTh
0-YTJIEPOAHOMY aTOMY. BBIBOJIBI HA X OCHOBE
. Okucnenne Oe3anmbpaerujga  KUCIOPOJIOM
BO3/yXa. [Tonyuenue
benondopmanbIeruIHOrO MOIUMEpA.
JI. O3HakomIIeHHE c (buznyecKuMH
CBOMCTBaMM albAETUIOB (aLUETaIbJIEIUI U
BOJHBIA pacTBOp (opmanbaeruna). Peakuus
«cepedpsiHOro 3epKajiay. Peakuus c
ruapokcuaoM Meau(ll) mpu HarpeBanun

Keronsr: Kerons! kak kKapOOHUIIbHBIE COETUHEHUS. Paznuyarh anpaerusibl U1 M30MEpHbIE

romosiorn | OcoOEHHOCTM  cocTaBa M 3JEKTPOHHOIO | UM KETOHBI.

YECKHUU CTPOCHUS UX MOJIEKYIL. XapakTepu3oBaTb ~ T'OMOJIOTMYECKUI

pan, I"omonornueckuit pan, U30MEPHUs U | Pl KETOHOB.

U30MEpUsl | HOMEHKJIATypa KETOHOB. [IporHo3upoBaTh BHJIbI M30MEPUM Ha

U Crioco0b! nostyuyeHust KETOHOB. OCHOBE COCTaBa KETOHOB.

HoMmeHkna | Jl. BuneopparmeHTsl U ciaiiapl 1o TeMe ypoka | OnuceiBaTh — CHOCOOBI  MOJIYYEHHS

Typa. KETOHOB W HAa JOTOH  OCHOBE

Crioco6b1 YCTAHABIIMBAaTh TE€HETUYECKYIO CBS3b

HOJIy4YEHU MEXIy  KlacCaMM  OpPraHHYECKUX

s KETOHOB COCIMHEHUM.

3anuceiBaTh  (HOPMYJIbI  KETOHOB H
JlaBaTh UM Ha3BaHUs B COOTBETCTBUU C
npaBwiiaMu HoMeHksatypel I[UPAC.

CpolicTBa | @u3NYECKHE CBOWCTBA KETOHOB. XapakTepu3oBaTb  (QU3NYECKHE U

" [TporHo3 peakimOHHON CIIOCOOHOCTH KETOHOB. | XMMHUYECKHE CBOICTBa KETOHOB Ha

NpUMEHEH | XHMHUYeCcKue CBOICTBA: peakiuy | OCHOBE COCTaBa M CTPOEHHUS HX

ue IPUCOEANHEHHUS (uMaHOBOAOPOAA, | MOJIEKYI.

KETOHOB ruapocynb@uTa Hatpus, peaktuBa ['punbspa, | [IpoBoauTh 1abopaTOpHBIE ONBITHI
THJIPUPOBAHUE), PEAKLIUU OKUCIICHUS, PEaKIMM | C COONIIOJJCHUEM  MPaBMJI  TEXHUKHU
3aMelleHus 1o 0€30MacHOCTM U JKOJOTHYECKH
0-YTJIEPOAHOMY aTOMY. IrPaMOTHOTO oOparieHus
J. BuneodparmeHtsl u crhaiinpl 1o TeMme | ¢ 000pYJOBAHUEM U PEAKTHBAMH.
ypOKa. HaGnronate XMMHYECKHE SBIECHUS H
JI. OTHouleHue aneTroHa K BojJie. ALIETOH Kak | (PUKCHPOBATH pe3yabTaThl
OpPraHUYECKUN PAaCTBOPUTEID HaOr0AeHUH. DopMyIMpOBaTh

BBIBOJIbI HA UX OCHOBE

[Ipaktnue | HccnenoBanue cBOMCTB anbaeruaoB U keToHOB | CoOuonaTh IpaBuJIa TEXHUKHU

cKast O0e3omacHOCTH  Tpu  pabore ¢

pabota 4 1a00paTOPHBIM 000pyI0BaHUEM,
HarpeBaTeIbHBIMU npubopamu,
XUMHUYECKUMHU pEaKTUBaMH.

DKOHOMHO U JKOJOTUYECKH TPAMOTHO
o0palarscsi ¢ HUMH.

UccnenoBath CBOWCTBA OPraHUYECKHUX
BCIICCTB.

HaGnronate XuMudYeckue SBICHUS U
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¢buKcupoBatb pe3yIbTaThl
HaOTI0ICHUH. dopMynHpoBaTh
BBIBOJIBI HA UX OCHOBE

13/ TEMA 8. KAPBOHOBBIE KUCJIOTBI U UX TPOU3BO/JHBIE

20

1 | KapbonoB | Ilonatue o kapOOHOBBIX KHCIOTAX. OnuceiBaTh CTpOo€HUE KApOOKCHIIbHON
13(S Knaccugpukamuss kapOOHOBBIX KHCIOT: TIO | TPYIIIBL
KUCJIOTBI: | IPUPOJE  YIVIEBOAOPOAHOIO panukana, no | Kmaccudunuposats KapOOHOBBIE
KjIaccupu | YMCIy KapOOKCHIBHBIX TPYII. DJIEKTPOHHOE U | KUCIOTHI 1o IIpUpoie
Kalus IPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHJIBHOMW | YyIJIEBOJAOPOAHOIO  pajuKaia, o
CTPOEHHUE | FPYIMIIBL. YHUCITY KapOOKCUIIBHBIX TPYIIIL.

KapOoHOBBIE KUCIIOTHI B IPUPOJIE. XapakTepHu3oBaTh HaXO0XJICHUE
. BuneopparmMeHnTsl W chnaiiibl 1Mo TeMme | KapOOHOBBIX KHUCIOT B MPHPOJE U HX
ypoka. IllapocrepkHeBble MOJEIN MOJIEKYJ | OMOJIOIMUYECKYIO POJIb

KapOOHOBBIX KHCJIOT. Tabnuna

«Knaccuduxanus kapOOHOBBIX KHCIOT»

1 | IIpenensH | ['omonoruueckuii psn IpenenbHbIX | XapakTepu30BaTh  FOMOJIOTMYECKHM
bl€ 0JIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. | psii  TPEAENbHbIX  OJHOOCHOBHBIX
OAHOOCHO | M30Mepust 1 HOMEHKIaTypa. KapOOHOBBIX KUCIIOT.

BHBIC J. ®usnueckue CBONCTBA MYpPaBBbHHOH, | YCTaHABIMBATh 3aBUCUMOCTb MEXIY

KapOOHOB | YKCYCHOH, NaJIbBMHUTUHOBOW H CTEAPUHOBOW | UIX  COCTaBOM W (PU3HUYCCKUMU

3 KHCJIOT. CBOMCTBaMH.

KHUCIIOThI Buneodpanrmers! u cnaiiapl 0 TEME ypoKa Casi3bIBaTh MEXMOJIEKYJIIPHYIO
BOJIOPOJIHYIO CBsI3b C  (hpU3MUYECKUM
CBOMCTBAMM KHUCJIOT.
3anuceiBaTh  (OPMYJbl  IPENEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Pa3IMYHOTO CTPOEHUS U HAa3bIBaTh UX
B COOTBETCTBUU C MpaBUIaMU
HoMmeHKsarypel [UPAC

1 | Crnoco6sr | ITomydyeHuss kapOOHOBBIX KHCIOT OKHCIEHHEM | XapaKTepHU30BaTh o0mue U
MOJIyYEHU | QJKAaHOB, AaJKEHOB, NEPBUYHBIX CHUPTOB U | OCOOCHHBIE  CIIOCOOBI  TOJYYEHHS
b aJbJIETU/IOB, a TaKXe THJIPOJIU30M | KapOOHOBBIX KHCIIOT.

KapOOHOB | (TpHUTaJOT€HAIKAHOB, HUTPUJIOB). VYcranaBnuBaTh TE€HETUYECKYHO CBSI3b
bIX KucioT | Ilomyuenus MypaBbHHOMN KHCJIOTBI | MEXJYy KapOOHOBBIMH KHUCJIOTaMHM H
B3aMMOJCHCTBUEM TUAPOKCHIA HAaTpus C | ADYTMMHM  KJAacCaMM  OpPraHMYECKHX
okcumom  yriepoaa  (II), ykcycHoit — | coenuHeHuUi
KapOOHMJIMPOBAHUEM METUJIOBOTO CIIUPTa U
Opo’KeHHEM  3TaHONla, MPONHUOHOBOM  —
KapOOHMJIMPOBAHUEM STHIICHA.
J1. BuneodparMeHTh! U ciaiiipl 10 TEME ypoKa

2 | CpoiictBa | ®du3nyeckne CBOHCTBa KapOOHOBBIX KHCIOT, | [I[porHo3upoBath XUMHUYECKHUE
npefensH | oOyCJIOBJICHHbIE MOJISIPHBIMM ~ MaccaMM U | CBOMCTBAa KapOOHOBBIX KHCJIOT Ha
BIX BOJIOPOJHBIMU CBSI3SIMH. OCHOBE COCTaBa U CTPOEHHUS  HUX
01HOOCHO | ITporHo3 XuUMHUYECKHMX CBOWCTB KapOOHOBBIX | MOJIEKYII.

BHBIX kucyoT. O01mue cBOKWCTBA KUCIIOT. [TonTBepxkaath 3TH MPOTHO3BI
KapOoHOB | Peakiuu 1o  yrJIeBOJOPOAHOMY paJMKAIy. | XapaKTepUCTUKON o0Immx "
bIX KucaoT | O6pa3oBaHue (GYHKIIMOHAJIBHBIX | OCOOCHHBIX  CBOMCTB  KapOOHOBBIX
Npou3BOHBIX. Peakius srepudukaum. KHCJIOT.
O6pazoBanue raJIoreHaHTuApuAoB, | [IpoBoauth mabopaTOpHBIE  OMBITHI
AQHTUJIPUIOB, AMHJIOB, HUTPHJIOB. C COONIOZICHHEM  TpaBWJI  TEXHHUKH
. Bupeodparmentsl W crnaigel 1Mo TeMe | 6€30macHOCTH Y DKOJIOTUYECKH
ypoka. IlomydeHme  yKCyHOM30aMHJIOBOTO | TPaMOTHOTO oOpaiteHus
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adupa.

JL. O3HakomiieHHE c
CBOWCTBaAMH HEKOTOPBIX MPeICIbHBIX
OJTHOOCHOBHBIX KHCJIOT: MYpaBbHHOI,
YKCYCHOM, MacisiHoi. OTHOIIEHUE Pa3InYHBIX
KHACIOT K BojJe. B3ammopelcTBHe pacTBOpa
YKCYCHOM KHCJIOTBI:

— ¢ metayuioM (Mg wuu Zn);

— ¢ okcugoMm merauia (CuO);

— ¢ rugpokcugom meramia (Cu(OH), wiu
Fe(OH)3)

— ¢ conbio (Na;CO3 1 pacTBOpOM MbLIA)

buznIecKuMu

¢ 000pyTIOBAaHUEM H PEAKTUBAMHU.
HaOnromate XMMHU4YECKHE SBICHUS H
¢buKcupoBatb pe3yIbTaThl
HaOTI0ICHUH. dopMynHpoBaTh
BBIBOJIbI HA X OCHOBE

Baxneim
ue
peICTaBU
TN
KapOOHOB
BIX KHCIIOT
U UX
PUMEHCH
ue

MypaBbiHasE W YKCYCHasg KHCJOTBI, Kak
IPEJCTaBUTENIN NPEAEIbHBIX OAHOOCHOBHBIX
KapOOHOBBIX KHUCIOTHI.

[TanbMUTHHOBAs U CTEAPUHOBAs KUCIOTHI, KaK
NPEJCTaBUTENIM  BBICIINX npeaebHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
AKpWIIOBasi M METaKpHWJIOBas KHCJIOTHI, Kak
IPEJCTaBUTENIN HENPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

OuneunHoBas, JUHOJEBas U JIMHOJEHOBAs, Kak
IpeJICTaBUTENN

BBICUIMX  HENpeAebHbIX
KapOOHOBBIX KUCIIOT.
benzoiinas u canuunonas,
IpeJICTaBUTENN
apOMaTUYECKUX KapOOHOBBIX KUCIIOT.
JIByXOCHOBHbBIE ~KapOOHOBBIE  KHCIIOTBI
IIPUMEPE 1IABEIIEBON.

[TpumeHeHre U 3HaueHHEe KapOOHOBBIX KUCIIOT.
JA.  Komnekuust  OpraHM4ecKUX  KHCJOT.
OTHOWIEHNE TIPENEeNbHBIX W HENpeAeTbHBIX
KACIOT K OpOMHOM BOJE U  pacTBOpY
NepMaHraHara Kajaus

OAHOOCHOBHBIX

Kak

Ha

Knaccugunuponars KapOOHOBBIC
KHCJIOTHI 110 Pa3JIM4YHBIM OCHOBAHUSIM.

HaspiBath npencraBuTeneii OCHOBHBIX
rpyImI KapOOHOBBIX KHCJIIOT,
3alMChIBATH 170:¢ (bopMyIIbI,
XapaKTepu30BaTh CBOWCTBA, CIIOCOOBI
MOJYYEHUS U IPUMEHEHHUE.

Conn
KapOOHOB
BIX
KUCJIOT.
Mprbina

[Tonyuenue coneii KapOOHOBBIX KHCIOT Ha
OCHOBE 1183111704 CBOWCTB KHUCJIOT:
B3aMMOJICCTBUEM C AKTHUBHBIMU MeETajllaMu,
OCHOBHBIMH OKCHJIaMHM, OCHOBAHUSIMH WJIH
COJISIMU.

[lonyuyenne comell  KapOOHOBBIX  KHCIIOT
HIETIOYHBIM THAPOIIN30M CIIOKHBIX d(DUPOB.
XvMHYecKue CBOWCTBAa cojeil KapOOHOBBIX
KHCIIOT: THAPOJM3 IO KATHOHY, pPEaKIuu
HOHHOTO OOMEHa, THPOJIU3, DIEKTPOIHU3
BOJHBIX PacCTBOPOB.

Mpeora.  JKECTKOCTH  BOJIBI
YCTpaHEHHS.

[Tpumenenue comneil KapOOHOBBIX KHCIIOT.

J. Tlonyuenue wmbuia u3 xupa. CpaBHEHHE
MOIOIIMX CBOMCTB XO3SUCTBEHHOIO MEbIIa U
CMC B x€cTKoM BosE

A CIOCOOBI €é

XapakTepHu30BaTh CHoco0bl
MOJyYeHUST W XUMHUYECKHE CBOWCTBA
coJieif KapOOHOBBIX KUCIIOT.
OnwuceiBaTh MbIJIa Kak HaTPUEBBIC
U KaJIieBble COJIH AKHUPHBIX
KapOOHOBBIX KUCIIOT.
XapakTepu30BaTh KECTKOCTb BOIBI U
npeiarath

CrocoObl €€ yCTpaHeHUSI.

HaOnromate XWMUYECKHE SIBICHUS |
¢buKcupoBathb pe3yibTaThl
HaOJI0IeHUH. DopMyIHpoBaTh
BBIBOIbI HA UX OCHOBE

CnoxHbie

CrpoeHre  MOJEKyld, HOMEHKJIAaTypa U

XapakTepru3oBaTh CTPOCHHUE,
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3pUpHI

U30MepHs CIOXKHBIX 3¢hupoB. Mx ¢usnyeckue
CBOICTBA.

CriocoObl  TOJYYEeHHUs CIOXKHBIX  3(UPOB:
peakius  sTepuHUKannM, B3aUMOJCHCTBHUE
CIHPTOB C aHTUAPUIAMHU 170071
raJoOreHaHrHJIpUIaMl  KHCJIOT  peakuuer
NOJMKOHJICHCAIIMK Ha TPUMEpe TMOIY4YEeHUs
HOJIMITHIICHTepedTanara. XuMudeckne
CBOWCTBA CIIOKHBIX 3(UPOB: TUAPOIH3 U

TOpeHHe.
[TpumeHeHue CIoXKHBIX 3(PUPOB.
. Konneknus CJI0’KHBIX 3(¢hupoB.

[lapocTep>kHEBBIE MOJICIH MOJIEKYJ CIOXHBIX
3(UPOB U U30OMEPHBIX UM KapOOHOBBIX KUCIIOT.
[TonydyeHne MNPHUATHO TMAXHYIIETO CIOXKHOTO
a¢upa.

JI. OsHakomiieHHE ¢ 00pa3lamMu CJIOKHBIX
3¢upoB. OTHOIICHUE CIOXKHBIX 3QHUPOB K BOJC
U OpPraHWYECKHM BEIIECTBAM (KPacHUTEISIM).
BbiBeieHHE JKUPHOTO TSATHA C  TOMOIIBIO
CJIO’KHOTO 3(upa

HOMEHKJIATYpPY, H30MEPHIO CIOKHBIX
3¢upoB.

OnuceiBaTth (pu3nyeckue CBOICTBa U
CIOCOOBI  TMOJYYEHHUS CITOKHBIX
3¢upoB.

[IpornosupoBatb XMMUYECKHE
CBOWCTBA  CIIOKHBIX  3(QUPOB U
KOHKPETHU3UPOBATh IPOTHO3

PEaKLUSIMH TUIPOIIH3a U TOPCHHUSL.
VcTaHaBIUBaTh B3aWMOCBSI3b MEKIY
CBOMCTBaMH u NPUMCHEHHEM
CIIOXHBIX I(UPOB.

HaOmonate XuMHYECKHE SIBICHUS H
(bukcupoBaTh pe3yIbTaThI
HaOII0ACHUH. DopMynTupoBaTh
BBIBO/IBI HA UX OCHOBE

Bocku n Bockn, ux  crpoeHue, cBoHcTBa M | XapaKTepus3oBaTh COCTAB U CTPOCHHUE
KUPbI KJaccu(UKanus: pacTUTENIbHBIE M >KUBOTHBIC. | BOCKOB U )KHPOB.
buonornueckas posb. Ha ocHoBe cocraBa mnpencka3biBaTh
JKupsbl, uX CTpOEHHME M CBOWCTBA: OMBUICHHE, | XHMHUYECKHUE CBOMCTBA u
TUAPUPOBAHUE PACTUTENBHBIX )KUPOB. KOHKPETU3UPOBATh MIPOTHO3
buonoruueckas posp ;KUpOB BAOXHEHIIMMHU PEAaKLUSIMU: OMBLICHUS,
3amMeHa JKMPOB B TEXHHMKE HEINHUILUEBBIM | THAPUPOBAHMS PACTUTEIbHBIX KUPOB.
CBIPBEM. VYcranaBnuBartb MEXIPEAMETHbBIE
J. OTHOILIEHHE CIMBOYHOIO, MOJCOIHEYHOIO, | CBA3M MEXy XUMUEH 1 OHOIOTHeH.
MaIIMHHOTO Macel M MaprapuHa K BOJAHBIM | PackpbiBaTh criocoObl 3aMEHBI JKHPOB
pactBopam 6poma u KMnOg. B TEXHHUKE HENUIIEBBIM ChIPbEM
JI. PactBOpUMOCTH KHpPOB B BOJAE U
OpPraHUYECKHUX PACTBOPUTENSIX
[Ipaktnue | MccnemoBanue CBOMCTB KapOOHOBBIX KUCIOT U | CoOmoaaTh MpaBHIIa TEXHUKH
cKas UX NTPOU3BOIHBIX OesomacHocTM  mpu  pabore ¢
pabora 5 1a00pPaTOPHBIM 000pyaAOBaHUEM,
HarpeBaTeJIbHBIMU npubopamu,
XUMHUYECKUMHU peaKkTUBaMHu.
DKOHOMHO M 3KOJIOTUYECKH I'PAMOTHO
oOparaThbCsi ¢ HUMHU.
HccnenoBath CBONCTBA OPraHUYECKUX
BEIIECTB.
HaGnronate XMMHYECKHE SIBICHUS H
(buKcUpOBaTh pe3yNbTaThl
O06o006mieH | BeimosHeHre TECTOBBIX 3aJaHMi W pelleHHe | BBIMOMHATE TECTbl M yHpakKHEHUS,
ue u 3aJa4 Ha BbIBOJ (DOPMYJI allbJIErH1I0B, KETOHOB, | pellaTh 3aJauu Mo TEME.
cucTeMaTH | KapOOHOBBIX  KHCIIOT, CJOXHBIX 3(upoB. | [I[poBOIUTH  OIEHKY COOCTBEHHBIX
3anus Pemenne pacy€THbBIX 3a7ja4 Ha OCHOBE CBOMCTB | JJOCTUKEHHUM B YCBOCHUU TEMBI.
3HAaHUH M0 | albJIETU]OB, KETOHOB, KapOOHOBBIX KHCIOT, | KoppekTtupoBarb cBoM 3HaHHUA B
anbJeruia | CIOXKHBIX 3(UPOB U KUPOB. BrINonHeHHEe | COOTBETCTBUU C TUITaHUPYEMBIM
M, YIPaXHEHUM Ha YCTaHOBJIEHHME T'€HETUYECKOW | pe3ysIbTaToOM
KETOHaM, | CBA3M MEXJy KiaccaMH  YIJIEBOJOPOJIOB
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KapOOHOB
BIM

U KHACJIOPOJICOIePKAIITIX
COEIMHEHUN (enoukm

OpPraHUYECKUX
MIPEBPAIICHH ).

kucnoraM, | [ToaroroBka Kk KOHTPOJIBHOU paboTe
CIIOKHBIM
apupam u
KUpaM
1 | KourponpHas pabora 4 mo TemMaM «AJBIErHIbl U KETOHBI», «KapOOHOBBIE KHCIOTBI M WX
MIPOU3BOJTHBIC)
10 TEMA 9. YIJIEBOJbI
1 | VYrneBogsl | CocTtaB MOJIEKYI YITIEBOAOB U UX CTPOEHHUE. XapakTepu3oBaTb COCTaB YIJIEBOJOB
: crpoenue | Knaccudukanus yrieBogoB: MOHO- M-, OJUTO- | U KJ1acCU(ULIUPOBATH ux 1o
U U [IOJIMCAXapUbl; KETO3bI U aJIbJI03bl; TETPO3BI, | Pa3IMUYHbIM IIpU3HAKaM: o
KJaccu(u | MEeHTO3bl, TeKCO3bl. BoccTaHaBIMBaWOIIME U | OTHOLIEHUIO K  TUAPOJIU3Y, IO
Kalus HEBOCCTAHAaBJIMBAIOLINE YTJIEBOJBI. | COEPKAHUIO KapOOHWJILHOW TPYIIIH,
buonoruueckas poib yrieBoJOB M 3HaUYEHHUE B | MO YUCILY aTOMOB YIJIepo/ia.
YKU3HU YEJIOBEKa 3anuceiBaTh (POPMYIBI YITIEBOJIOB U
J. OOpa3upl yriaeBoJoB M M3ACNUNA U3 HUX. | ypaBHEHHS TUAPOIIN3A.
[TomyueHue caxapara KajibLiMsl U BbIIEJICHUE | Y CTaHABIUBATh MEXITPEIMETHbBIC
caxapo3bl M3 pacTBOpa caxapara KaJbIUsl. | CBSI3M MEXIY XUMHUEH U OMOJIOTHEN.
Tabnuna «Knaccudukanus yrieBo10B» Habmronate Xxumuueckue SBICHUS U
($uKCcUpOBaTh pe3yJIbTAThI
1 | Monocaxa | CtpoeHue MOJEKyJl  MOHOcaxapuJoB Ha | XapaKkTepu30oBaTh ONTUYECKUE
PUIBIL. puMepe TIUIEPUHOBOTO aIbAeTHIA. M30MEpbl KakK CIEACTBHE HAJIUYUS B
[lenTo3pl | OnrTuyeckue HU30MEpbl MOHOCAXApHUIOB U UX | MOJEKYJIe MOHOCaxapu/J0B
OTpaXKEHHE Ha MHUCHbME C IMOMOIIBI0 (OPMYI | ACCUMETPUYHOIO aTOMA Yriaepoaa.
®umiepa. Paznmuyare monocaxapunabl L- u D-
Pu6o3a u ge3okcuprbo3a Kak MPEACTaBUTENH | psja.
D-nentro3.  Crpoenune ux  wmojekyn U | OTpaxarb CTpPOCHHE MOJIEKYJI
Ouonoruveckas pob. MOHOCAXapHUI0B C MOMOIIbIO (QopMyT
. BuneodparMeHTsl U ciaiiipl o Teme ypoka | dwuiiepa.
Paznuuath pubo3y M J1€30KCHpUO03y
1o COCTaBy, CTPOCHHIO u
OMOJIOTHYECKOH posH
2 | MoHnocaxa | CtpoeHue MOJEKyJabl B (U3NYECKHE CBOMCTBA | XapaKTeph30BaTh ONTUYECKUE
PUIBL TJIFOKO3BI. MU30MEPBl TJIIOKO3bl Kak CIIEICTBUE
I'exco3sl [Muknuyeckue  (GopMbI  TJIIOKO3BI M MX | HAIMYUSA B MOJIEKYJIE MOHOCAXapHJI0B

oTpakeHHe ¢ Mnomoulbio ¢opmyn Xeyopca.
['muko3uaHbIi ruapokcui. a-D-rimoko3a u
[-D-rmoko3a.

TayroMepusi Kak pe3yibTarT pPaBHOBECUS B
pacTBOpPE IITHOKO3BI.

ITony4yenue rimoko3bl. DOTOCUHTES.
XuMU4YeCKue CBONCTBA:! peakuun o
albJACTUIHON U MO TUAPOKCUIIBHBIM IPYIIIAM.
CnupToBoe, MOJIOYHOKHUCIIOE W MAaCIITHOKUCIIOE
OpO>KEHHMSI TJIFOKO3BI.

®pyKTO3a KaKk u3omep riaroko3bl. CTpykTypa U
¢u3nUecKkrue 1 XUMHYECKHE CBOMCTBA.

. BuneodparMeHTsI U Caiiapl 10 TEME ypOKa.

Peakuust  «cepeOpsitHOro  3epkanma»  JuId
IIOKO3bl.  Peaknum ¢ pyKCMHCEpHUCTOM
KHCJIOTOM.

JL. O3HaKoMJIeHHE C buznyecKuMu

aCHMMETPUYHOTO aTOMa yTiiepo/ia.
Paznuyars rexco3sl D-pana nns a- u
f-rmoko3el.  OTpakaTh  CTPOCHHE
MOJIEKYJI MOHOCAaXapHI0B C TOMOIIbIO
dbopmyn Xeyopca.

Pasnuyath ThOKO3y U GpPYKTO3y IO
COCTaBy, CTPOCHHUIO U OMOJIOTHYECKOM
poiu
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CBOMCTBAMHM  TJIIOKO3BI. B3anmoneiicteue
MIIOKO3bl ¢ ruapokcuaoM  meau(ll) mpum
KOMHATHOU TeMIlepaType U IIPU HarpeBaHuu

Hucaxapu | CtpoeHne Monekyn aucaxapunoB. Caxaposa. | XapakTepu30BaTh CTPOCHHE MOJEKYII
Il Haxoxnenne B mnpupoae. IlpousBoacTBo | qucaxapuaos u 3aMHChIBaTh
caxapo3bl M3 CaxapHOW CBEKIJIbI. XMMHYECKUE | YPaBHEHHUS PEAKLMi ruapoau3a.
CBOICTBaA caxapo3bl. Paznuuarh caxaposbl, ManbTO3bl U
JlakTto3a ¥ MabTO3a Kak M30MEpPBI Caxapo3bl. | JIJAKTO3y [0 COCTaBy, CTPOCHUIO H
WX cBOICTBa 1 3HAYEHHUE. OHMOJIOTYECKOH POJIH.
JA. OtHomenue pacTBOpoB caxapo3bl U | OnuckIBaTh MIPOMBIILLIIEHHOE
MaJibTo3bl K Tuapokcury meau(ll). MIPOU3BOACTBO CAaXapo3bl U3 CaxapHOU
JI. KHCJIOTHBIN THAPOJIA3 caxapOo3bl CBEKJIBI
[Honucaxa | CTpoeHHe MOJIEKYI OIMCAXAPUIOB. XapakTepus3oBaTh COCTaB U CTPOEHUE
PUIBL. Kpaxman. CoctaB M CTpo€HHE €ro MOJIEKYJ. | KpaxmMajla Kak @pOJIyKTa peaklHuu
Kpaxman Amuinosza 1 aMUJIOTIEKTHH. XUMUYECKHUE | MOJUKOHICHCAIIUU Q-TJIIOKO3BI,
CBOMCTBA: TUAPOJIM3 U KAUECTBEHHAs PEAaKUUs. | XMMUYECKHE  CBOMCTBA  KpaxMaa.
Haxoxnenue B Ipuponae, noy4deHue | OnuchbiBaTh T€OMETPUIO TMOJIUMEPHBIX
Kpaxmaja M ero nmpuMeHenue. buonorndeckas | nemeil kpaxmaia.
poJIb Kpaxmaia. 3anuchiBaTh YpaBHEHUE CTYIIEHUATOTO
. O3HakomileHHE ¢ PU3NYECKMMH CBOMCTBAMHU | TUIPOJIM3a KpaxMala.
KpaxmMaja. [Tonyuyenue KpaxMaJbHOTO | MneHTuduiupoBar  KpaxMaia €
KJIeHCTEpa. MIOMOILIbIO KaYECTBEHHON peaKuu
JI. KayecTBeHHas peakuus Ha Kpaxmall
Hemntono3 | CTpoeHre MOJEKYI LEIUTFOIO3bI. OnucelBaTh CTPOCHHUE TOIMMEPHOU
a CaolicTBa IEIUTION03bI: 00pa30BaHUe CIOXKHBIX | LIETTOYKH MOJEKYIbI IEJUTI0N03bI, KaK
3(pHUPOB U POIYKTOB AIKHIUPOBAHHUS. MPOJYKTA PeaKUu MOJIUKOHIECHCAUU
HutpaTbl W auneTraTbl LEIUIIOI03bI — OCHOBA | [-TIIFOKO3BI.
HOJIyYEHUS B3PBIBUATHIX BEIIIECTB u | XapakTepu30BaTh XUMHAYECKHE
HCKYCCTBEHHBIX BOJIOKOH. CBOMCTBA LIEJIJTIONIO3bI, €€ HAXO0XK/ICHUE
Haxoxnenue B npupoje ¥ €€ OMONOTMYECKass | B NPUPOJIE U OMOJIOTUYECKYIO POIIb.
poab. [IpuMeHeHne 1eIrono36l. CpaBHMBaTh Kpaxmal U LEJUTI0I03Y
. O3HakomiieHne ¢ PU3NYECKUMH CBOMCTBAMU
LIEJUTIOJIO3BL. [Tonyuyenue HUTPATOB
L[EJUTFOJIO3BI.
JI. O3HakoMIJIEHHE ¢ KOJJIEKIUEN BOJIOKOH
IIpaktnue | MccnegoBaHue CBOMCTB YIJIEBOJOB CobmronaTh MpaBHIIa TEXHUKH
cKast OesomacHocTM  mpu  pabore ¢
paborta 6 1a00pPaTOPHBIM 000pyaAOBaHUEM,
HarpeBaTeIbHbIMU npubopamu,
XUMUYECKUMH peaKkTuBaMHu.
DKOHOMHO M 3KOJIOTHYECKU TPAMOTHO
oOparaThbcsi ¢ HUMHU.
UccnenoBath CBOMCTBA OpraHUYECKUX
BEIIECTB.
Habmonate XuMHUUYeCKUE SIBICHHS U
(buKcUpOBaTh pe3yNbTaThl
O606mieH | BoimonmHeHue TECTOBBIX 3aJaHUl W pelieHue | BBIMONHATH TECThl M YIpakKHEHUS,
ue u 3a/1a4 Ha BBIBOJ (hOpMYIN yriieBoAOB. PemieHue | pemiateh 3a1a4u 1o TeMe.
CUCTEMAaTH | pacu€THBIX 3aJady Ha OCHOBE CBOMCTB | [IpoBOIUTH  OLIEHKY COOCTBEHHBIX
3anus yIJ€BOJOB. BbionHeHne ynpakHEeHUH Ha | JOCTUKEHUN B YCBOCHUU TEMBI.
3HAHUM N0 | YCTAHOBJIEHUE TEHETHYECKOW CBs3M Mexay | KoppektupoBare CBOM 3HaHHS B
yriaeBoJiaM | KJlacCaMH YTJIEBOJOB U KHCIJIOPOJICOJEP)KALINX | COOTBETCTBUU C TUTAHUPYEMBIM
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OpPraHN4eCKuX COEMHEHHI (uenouku
npeBpaiiennii). [loaroroBka k KOHTPOJBHOU
pabote

pe3yJbTaToOM

KontposbHas pabota 5 1o TeMe «YTIeBOIbI»

14 TEMA 10. ABOTCOAEP KAINUE OPTAHNYECKHUE COEAUHEHUS
1 | AMuHsbL [Tonsitre 06 amuHax. Knaccudukarus aMuHOB: | XapaKTepru30BaTh CTPOCHHE,

KJaccupu | M0  YHUCIY  YIJIEBOJAOPOJHBIX  PAJUKAIOB | KiacCU(UKAIIUIO, HU30MEPUIO u

Karus, (mepBUYHbBIC, BTOPUYHBIE, TPETUYHBIC) U 10 UX | HOMEHKJIATYPY anudaTHIecKux

cTpoeHue, | mpupojae (amudaruyeckue, apoMaTHUYECKHE U | U apOMaTHYECKUX aMHHOB.

U30MEPUS | KUPHO-APOMATUYECKUE). OrnuchIBaTh TOMOJIOTUYECKHE PSIJIbI

u DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE | alu(paTHUECKUX U  apOMATHYECKUX

HOMEHKJIa | MOJIEKYJI aMUHOB. aMUHOB.

Typa I'omonornueckuii pan, n30Mepus u | Paznuuare romMosiorm M M30MEpPHI
HOMCHKJIATypa TMPEACNbHBIX anu(paTHICCKUX | aTu(paTHYeCKuX H  apOMaTHUYECKHUX
aMUHOB. aMUHOB
I'omonorunyeckui pan, u3oMepus u
HOMEHKJIaTypa apOMaTU4YECKUX aMUHOB.

. BuneodparMeHThl U ciaiiIpl 110 TEME ypOKa.
JI. M3roToBnenne MmapoCTepKHEBBIX MOJEIEH
MOJIEKYJI U30MEPHBIX AMUHOB
1 | Cnocobsl | CriocoObl momydeHus anupaTUIeCKX aMUHOB: | XapakTepu30BaTh CIIocoObI

IIOJIy4eHH | B3aUMOJCHCTBHEM aMMMaKa CO CHUPTAMHM, | IOJYYECHHS apOMAaTHYECKHUX u

1 aMMHOB | B3aUMOJECHCTBUEM raJIoreHaJIKaHOB C | anudaTuuecKux aMHHOB.
aMMHaKOM, B3aUMOJICICTBUEM cosei | PackpbiBaTh  ponb  JIMYHOCTH B
AITKAJIAMMOHHUS €O IIETOYAMHU HUCTOPUM XMMUH HA MPUMEPE PEAKLUU
CriocoObl MmorydeHusi apOMaTHYECKUX aMHHOB: | 3UHUHA.

BOCCTaHOBJICHUEM apOMAaTUYECKUX | Y CTaHaBIUBATH TE€HETUYECKYIO
HUTPOCOEIUHECHUI (peakiust 3uHUHA), | B3AUMOCBSI3b MEXKIY alKaHaMH W
B3aUMOJICICTBUEM apOMAaTUYECKHMX aMHUHOB C | aMHMHAMH, COUPTAMH U aMHHaMH,
rajJjeHaJIKaHaMHU. HUTPOCOCTUHEHUSAMH U aMUHAMH
J1. BuneogparMeHThI U cllaiijibl 10 TEME ypoKa

1 | CgoiictBa | [Iporno3 peakunuoHHON crocoOHOCTH amMuHOB | Ha ocHOBe cocraBa u CTpoeHUs

u Ha OCHOBE MX 3JIEKTPOHHOT'O CTPOEHHUSI. MOJIEKYJI aMUHOB MPOTHO3UPOBATh HUX

MpUMeHeH | XUMHUYECKHUe CBONCTBA aMHUHOB, KaK | OCHOBHBIE CBOWMCTBA M IOATBEPKIATh

Y€ aMUHOB | OPraHUYECKHX OCHOBAHMII. Peakiuu | mporHo3 ypaBHEHUSIMH XUMHUYECKHX
ANIEKTPOPHUIBHOTO 3aMELICHUS] apOMaTHUYECKUX | peaKIuil.
aMUHOB, Peakuinyn OKuCIeHUS, aTKUJIMPOBaHUs. | Y CTAaHABIMBATh B3aUMOCBS3H MEXKIY
O6pa3zoBanue aMUJOB. Bsaumoneiicteue | cBoiicTBAaMHU u oOJactamMu
aMUHOB C a30TUCTON KUCIOTOM. MPUMEHEHHUS aMHUHOB.

IIpuMeHeHre aMHHOB Ha OCHOBE CBOMCTB. PackpelBaTh  poib  apOMaTUYECKHUX
. duznueckue CBOMCTBa AQHUJIMHA. | aMUHOB B POU3BOJICTBE KpacUTeNIen
OtHomieHne O€H30JIa W aHWJIWHA K OpPOMHOU
Boze. Koekiusi aHWIMHOBBIX KpacHUTENeH.
l'openne  metunamuiHa.  B3auMmopelictBue
METUJIaMUHA U aHWIMHA C BOJAOW M KHCIIOTaMHU.
OkpammBanue TKaHEeu AHWJINHOBBIMUA
KpacuTeIsIMU
1 | Amunokuc | [lonsstue 00 amuHokucimoTtax. Crpoenue | XapakTepu3oBaTh CTpPOCHHUE,

JIOTBI: MOJIEKYJI 1 HOMEHKJIATypa aMUHOKHUCIIOT. KIJIaCCU(UKAIIHUIO, HU30MEPHIO0 u

ctpoenre | CriocoObl MOMy4yeHUS] aMUHOKHUCIIOT: THAPOJIU3 | HOMEHKJIATYpy aMUHOKHCIIOT.

MOJIeKYyJ, | OEIKOB, CUHTE3 Ha ocHOBe | OnuChIBaTh  CIMOCOOBI  TOJTYYCHHS

KJIacCU(pU | raJIor€HONPON3BOAHBIX KapOOHOBBIX KHCIOT, | aMUHOKHUCIIOT.

Kalus 1 MAHTUAPUHHBIN CUHTE3, | PacKkpbIBaTh poJib aMHUHOKHCIIOT B
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MOJTy4eHU | OMOTEXHOJOTHYECKHH Croco0. oOMeHe BEILIECTB B YKUBBIX
e . T'unponns 6TKOB ¢ MOMOIIBIO TIENCHHA OpraHu3max.
YcranaBiauBath TEHETUUYECKYIO
B3aUMOCBS3b
MEXy KaOOHOBBIMH KHCIIOTaMH
Y AMUHOKHCIIOTAMH.
Ha  ocHoBe  anHamu3a  cocraBa
aAMMHOKHUCIIOT ~IPOTHO3MPOBATh  UX
am(oTepHbIe CBONCTBA
CaoiictBa | Pu3nyeckre CBOMCTBA AMUHOKHUCIIOT. Ha ocHoBe cocraBa u cTpoeHus
U AMUHOKHUCIIOTBI KaK amM(OTepHBIC | MOJIEKYJ AMUHOKHCIIOT
IPUMEHEH | OPraHMYECKHUE COEIMHEHMS: B3aUMOJCHCTBUE C | IPOTHO3UPOBaTh MX  aM(OTEpHbIE
ue KACIOTAaMM ¥ IIeJlo4aMu, oOpa3oBaHME | CBOWCTBA W TOATBEPXKIATh MPOTHO3
aMHHOKHUC | OMIIOJIAPHOTO MOHA. YPaBHEHUSIMU XMMUYECKUX PEaKIUi.
JI0T Peakuuu srepuukaniy 1 KOHICHCALUH. PackpsIBaTh poOJb MEKMOJIEKYJISIPHOM
[TentuaHas cBA3b U MOJTUIIEITHIBL. JeruapaTalii MOJIEKYyl aMUHOKHCIIOT
KauecTBeHHbIE peakuuyM Ha aMUHOKHCIOTHI: | B 00pa30oBaHUM OEIKOBBIX MOJEKYI U
HUHWUTUIPUHOBAS U KCAHTOIIPOTEHHOBAHMUS. MOJIy4EHUH MENTH/I0B.
[IpuMeHeHHe aMUHOKHCIOT M OMOJIIOTHYECKas | YCTaHABIMBATH B3aMMOCBS3b MEXKIY
POJIb MENTHJIOB. CBOWCTBaMH U IPUMEHEHHUEM
. OGHapyxeHre (GYHKIMOHAIBHBIX TPYII B | aMUHOKHUCIIOT M IETITHIOB.
MOJIEKyJaX  aMUHOKHMCIOT (Ha  npumepe | OOHapyXMBaTh  aMMHOKUCIIOTBI  C
riuHa).  OOHapy)XKeHHe aMHUHOKHUCIOT ¢ | TOMOIIBIO HUHTUIPUHA
HOMOILBIO HUHTHIPHHA.
JI. M3sroroBnenue Monened  IMPOCTEUIIMX
HEeNTHIOB
benku CTpyKTypsl MOJIEKYJl OEIKOB: MEepBHYHAs, | XapaKTepU30BaTh MIOJINMEPHYIO
BTOpPHYHAs, TPETUYHAsSA, YETBEPTHYHAS. npuposly O€JIKOB M CTPYKTYpbl HX
Cunre3 OeNKoB. MOJICKYII.
CpoiicTBa OenkoB: JeHaTypauusi, THAposn3, | OnUCHIBATH ¢busnyeckue U
KayeCTBEHHbIE PEAKIIUH. XUMHYECKHE CBOMCTBA OEIKOB.
buonorndeckne GpyHKIUU OEIKOB. Pacnio3HaBaTh O€NKM C MOMOILBIO
J. PactBopeHnme u ocaxaeHue OENKOB. | KAUeCTBEHHBIX PEAKIIHi.
Henarypanus 6enkoB. KauectBeHHsle peakiuu | Ha ocHOBE MeXIpeIMEeTHBIX CBS3EH C
Ha OeJKu. ouonoruei pacKpbIBaTh
JI. PactBopeHne OeiakoB B BOAE€ U UX | OMOJIOTMYECKYIO poib 0enKoB
koarymsiuus. OOHapykeHHue Oefka B KYpUHOM | B KMBBIX OpraHM3Max
ANULE U MOJIOKE
[Ipaktnue | AMuHBI. AMUHOKUCIOTHL. benku CobmoaTh IpaBuia TEXHUKH
cKas OesomacHocTM  mpu  pabore ¢
pabora 7 1a00pPaTOPHBIM 000pyaAOBaHUEM,
HarpeBaTebHbIMU npubopamu,
XUMHYECKIMH peaKkTUBaMHU.
DKOHOMHO M 3KOJIOTUYECKH I'PAMOTHO
oOparaTbCcsi ¢ HUMHU.
HccnenoBaTh CBONCTBA OPraHUUYECKUX
BEIIECTB.
HaGnronate XMMHYECKHE SIBICHUS U
(buKcUpOBaTh pe3yNbTaThl
Hyxnenno | [loHsiTue 06 a30THCTBIX OCHOBAHUSX. OnucelBaTh CTPOEHHE U CTPYKTYpPBI
BbIE Hyxneunoseie kwuciorel: PHK wu  JIHK. | MOnekyn  HYKIEHMHOBBIX  KHCIOT.
kucnoTel | Hykneotuasl 1 ux cocras. HazbiBaTh COCTaBHBIE 4acTH

Cpasuenue JIHK u PHK u ux posb B nepenpaun

HYKJIEOTHIOB U KJIACCHU(PHUIIMPOBATH
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doroaddexr, paguoaktuBHOCTh. OTKpHITHE
JJIEMEHTAPHBIX ~ YACTHI[:  JJIEKTpOHA H
HYKJIOHOB  (IIPOTOHOB M  HEUTPOHOB).
Monenun Tomcona, Pesepdopna, bopa.
[Toctynatsl bopa. Ctpoenue atoma B cBeTe
KBaHTOBO-MEXaHHUYECKHUX TPEICTABICHUH.

. ®otorddexr. Karonnsie Ty4u
(97IEKTPOHHO-TTy4YEeBbIE TPYOKN).
BupeodparmeHTsl u chaigsl 1Mo TeMe

ypoka. [loptpersr Tomcona, Pesepdopna,

HACJIEJCTBEHHBIX IPU3HAKOB OPraHU3MOB U | UX.
OuocuHTE3e OenKa. CpasuauBats PHK u JTHK.
JA. Monenn JIHK u pasznmunbix Bupo PHK. | XapakrepusoBarh posib HYKJIEHHOBBIX
OO0pa31p! IPOAYKTOB MUTAHUSI U3 TPAHCTEHHBIX | KUCJIOT B Ieperadye HacleACTBEHHBIX
dbopM pacTeHU ¥ KUBOTHBIX;  JICKQPCTB U | CBOMCTB OPraHU3MOB
[penapaToB, M3rOTOBIEHHBIX C IOMOIIBIO
T€HHOM WH)KCHEpUHU
1 | O606wmen | BeimonHeHue TEeCTOBBIX 3aAaHUN W pelleHHe | BBIMOMHATE TECTbl M yHpaXkKHEHUS,
ue u 3aJa4 Ha BBIBOJX (OpMYJT a30TCOACPIKAIIMX | PEelIaTh 33aJauu 10 TEME.
CHCTEMaTH | OPraHUYECKUX COEAMHEHUI. Pemenue | IIpoBoguth  OLIEHKY  COOCTBEHHBIX
3anus pacuéTHBIX 3a]]a4 Ha OCHOBE CBOMCTB aMMHOB U | TOCTUKEHUIN B YCBOCHUH TEMBI.
3HAHUM [0 | aMMHOKHUCIIOT. BplnonHeHue ynpaxHeHud Ha | KoppekTupoBath CBOM 3HaHUS B
a30TCOJEP | YCTAHOBJIEHHE TIE€HETUYECKOM CBA3M MEXAY | COOTBETCTBUU C IUIAHUPYEMBIM
Kalum KJ1accaMu OpraHUYeCcKUX COEIMHEHUH | pe3yapTaToM
opranuuec | (uemouku npespamenuii). IloaroroBka
KUM KOHTPOJIbHOH paboTe
COEJIMHEH
UsIM
1 | KonutponbHas pabora 6 1o teme «A30TcoJepKaliie OpraHn4ecKiue COeTMHEHN
1 | [Ipaktuue | MaeHTudukanus opraHu4ecKuX COeAUHEHHH CoOronath paBuia TEeXHUKHU
cKas O0esomacHocTH  Tpu  pabore ¢
pabora 8 J1a00paTOPHBIM o0opyaoBaHUEM,
HarpeBaTeJIbHBIMU npubopamu,
XUMUYECKUMU peaKTHBaMHU.
OKOHOMHO U 3KOJIOTUYECKU TPAaMOTHO
oOpamarbcs C HUMHU.
HccenenoBars CBOMCTBA OPraHUYECKUX
BEIIECTB.
HabmronaTte XuMuuyecKue SBICHUS U
(UKCUpPOBATh PE3yIbTAThI
2 | O6061eHe 3HaHu 10 Kypcy OpraHMyecKod XUMUHU
1 | UroroBas KoHTposbHAs paboTa 10 KypCy OpraHu4ecKod XUMHUH
7 | Pe3epBHOe BpeMsi
10 | Uroro
5
Oo0mas xumus. 11 kaace
3 Tema
ypoxa N3yuaembie Bonpockl Buasl gesiTesibHOCTH 00y4YAKOLIUXCSH
10 TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKHNM 3AKOH U TEPUOJIUYECKAS
CUCTEMA XUMMNYECKHUX SJIEMEHTOB JI. U. MEHJEJIEEBA
1 | Crpoenu | CnoxHoe cTpoeHue aroMa. JlokazarenbcTBa | ApryMEHTUPOBAaTh CIIOKHOE CTPOCHHE
€ aroMa | 3TOr0: KaTOJHbIE U PEHTT€HOBCKHE JIy4YH, | aTOMa U COCTOSTENBHOCTh PAa3IMYHBIX

MOJIEJIEH, OTPaXkKAIOIIUX 3TO CTPOCHHUE.
®opMynHpoBaTh MOCTYJIaThI bopa.

XapakTepHu3oBarTh
BOJIHOBOI! JTyallu3M 4acTHIl MUKPOMHpA

KOPILYCKYJISIpHO-
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bopa

Crpoenu | Hykionbl  (IpOTOHBI W HEWUTPOHBI), | XapaKTepU30BaTh  COCTAaB  aTOMHOTO
e HYKJIUBIL. [Tonsitue 00 n3o0apax | sapa. Pa3znudare HYKJIOHBI U HYKJIHIBI,
aTOMHOT | U M30TOMax. JSlnepHble peakuuu U HX | U300apbl U U30TOIbI
0 siipa. | ypaBHEHHUS. dopMyHpoBaTh COBPEMEHHOE
Mzoron | JI. BuneodparmMeHTsl W ClIaiiibl 1O TEME | ONpEACNCHUe TIOHATHS  <«XUMHUYCCKUN
BL ypoka. I[Toptpers! iBanenko u ['annona DIEMEHTY.
SAnepusl 3anucelBaTh YpaBHEHUS SJIEPHBIX
e peakuuit
peakuuun
Cocrosin | KopryckynsipHO-BOJTHOBOM nyanusm | OnuchiBaTh COCTOSIHHE AJIEKTPOHA
ue 3JIEKTPOHA. B aTOMe.
anektpo | [lonarue  snekTpoHHOW  opOutaym  u | Paznmmuath TIOHSITHSI «OPOUTAIIB)
HOB B 3IEKTPOHHOTO 00JIaKa. U <QIEKTPOHHOE 00JIaKO».
aTome. S-, p-, d- u f-opOuranu. KBanropeie uncna. | Knaccuduuuponars opOuTanu u
CtpoeHue 2JIeKTPOHHON 000JI0UKH aToMa. ONUCHIBATh UX.
. BuneopparMeHTsl M CHaiapl MO TEeME | YCTAaHABIMBATh  B3aWMOCBS3U  MEXKIY
ypoka. Mogenu opOuTtaneil pa3TUYHON | KBAHTOBBIMH 4YHMCIAMH U CTPOCHUEM
dbopmbl AIIEKTPOHHOU 00O0JIOUKH aToMa.
Ocy1ecTBiATH BHYTPUIIPEAMETHBIE
CBSI3U C KypCOM OCHOBHOM IIKOJBI H
KYpPCOM OPTaHUYECKON XUMHHU
Onektpo | [opsoox 3a0JIHCHUS anekTpoHamu | ONMUCHIBATh  CTPOCGHUE  DJIEKTPOHHBIX
HHBIE aTOMHBIX OpOuTalied B COOTBETCTBUH C | 000JIOUYEK aTOMOB.
KOH(UTY | IPUHIMIIOM MHHHMYyMa 3HEPTHH, 3alPETOM | 3aIUCHIBATh AJIEKTPOHHBIE u
pauuu [Taynu, npaBwiioM XyHJAa, TMPaBUJIOM | 3JEKTPOHHO-Tpaduueckue (hopmyb
atomoB | KneukoBckoro. aTOMOB XMMHMYECKHUX 3JIEMEHTOB.
DNeKTpOHHBIE (POPMYIIBI aTOMOB U HOHOB.
J. CriekTpbl TOTJIONIEHUS W UCIYCKaHUSA
COCTMHEHUN XUMHUYECKHX DJIEMEHTOB (C
MTOMOIIbIO CIIEKTPOCKOTIA)
Crpoenu | IIpennocsuiku OTKPBITHUSA: pabotel | OnUCHIBaTh  MPEANOCHUIKA  OTKPBITHSA
€ aTOMa | MPEIIECTBEHHUKOB, pelIeHus | MepuoANYECKOro 3aKOHA.
" MEXIYHAPOJAHOTO Che3/la XHUMHKOB B T | AprymeHTHpoBaTh poib jJuuHoctu [, U.
nepuoau | Kapncpys, nuunoctHele kaudectBa JI. W. | Menneneesa B OTKPBITUH
yeckuid | Menaeneesa. MEPUOIUYECKOTr0 3aKOHA.
3aK0H OTkphITHE MEePUOINYECKOTO 3akoHa. | DopMynHpOBaTh TMEPUOJAMUYECKHI 3aKOH
A. 1. M | Menaeneesckas (dopMynupoBKa | B COOTBETCTBUU ¢ Boz3peHusmu [l W.
€HJIeTIee | MEPUOJMYECKOr0o  3aKoHa. BzauMocsssb | Menaeneena u COBpPEMEHHBIMHU
Ba NEePUOUYECKOrO0  3aKOHA W TEOPUHU | IPEJICTABICHUSIMHU
CTPOCHUS aToma. CoBpeMeHHas
dbopMyIUpOBKa MEPUOTUNIECKOTO 3aKOHA.
. loptpetsr  bepuemuyca, JleGepeiinepa,
Heronennca, MenneneeBa.  Pasznnunbie
BapUaHTHI TaOJIUII TEPUOANIECKON CUCTEMBI
XUMHYECKHX d1eMeHTOoB [l. 1. MeHaeneeBa
Crpoenu | B3aumocBsi3b nepuoanueckoro 3akoHa U | PackpbiBath buznueckuit CMBICIT
€ aroMa | MepuoANYecKor cuctembl. llepromnyeckas | MOPSIAKOBOTO HOMEpa dJIEMEHTa, HoMepa
u cucteMa M cTpoeHue aroMa. Du3MYECKUi | Iepuoja U IPyMIibL.
MIEPUOIHA | CMBICT CUMBOJIUKH nepuoanueckor | OOBSICHATh TEPUOIUYECKOE H3MEHEHHUE
yeckas CHUCTEMBI. CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
cuctema | JI. BumeodparMeHTsl M CIaibl MO TeMe | OCOOEHHOCTSIMU CTPOCHHSI KX aTOMOB
. 1U. M | ypoka
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CHICIICC
Ba.

1 | Ilonoxe | MI3mMeHEHME CBOMCTB JIEMEHTOB B IEPUOAAX | Y CTaHABIUBAThH [IEPUOJUYHOCTD
HUSA U Tpynnax, Kak (yHKOUS CTPOEHHMs MX | U3MEHEHUs paznycoB aTOMOB,
aseMeHT | aToMoB. [loHsATHE 00 HEPruy MOHU3AIMH U | SJEKTPOOTPULIATEILHOCTH 3JIEMEHTOB, HX
aB CPOZCTBA K DJICKTPOHY. HHEPrUM MOHM3ALMM U SHEPTUU CPOJCTBA
nepuoau | Ilepuonnunocts nux U3MEHEHUS | K 3JIEKTPOHY B 3aBUCUMOCTH
YECKOM | METAIUIMYECKUX M HEMETAUIMYECKHUX | OT IOJIOKEHHS 3JIEMEHTOB B IEPUOJUYEC
CUCTEME | CBOMCTB 3JIEMEHTOB B I'PYIIIAX U NIEPUOJAX, | KOU CUCTEME.

U €ro Kak (YHKUUSA CTPOCHHMA DJIEKTPOHHBIX | OnMChIBaTh CBOMCTBA 3JIEMEHTOB U
CBOMCTB | 000J0YEK ATOMOB. 0o0pa3oBaHHBIX MMM  BEIIECTB  HA
a. 3HaueHue NEPUOJUYECKOTO 3aKOHA | OCHOBaHUU 1754 IIOJIOKEHUS B
3HaueHU | U MEPUOJIUYECKON CUCTEMBI. IIEPUOIUYECKON CUCTEME.

e J. OGpa3ubl IpOCTHIX BEIIECTB, OKCUIOB U | XapaKTepU30BaTh 3HAYEHUE
IIEPUOIH | THIPOKCUIOB DJIEMEHTOB TPETHETO MEPUOJA | IEPUOAUIECKOTrO 3aKOHa
YECKOr0 | M IEMOHCTpALU UX CBOMCTB Y IIEPUONYECKON CHUCTEMBI

3aKOHA

1 | O6o61e | BeimonHeHue TeCTOBBIX 3a/1aHUIl HAa 3HAHUE | BBINOIHATE TECTHI U yIpaXKHEHUS,

HUE U CTPOEHHS aTOMa M 3aKOHOMEPHOCTHU pelaTh 3aJa4y U yIpaKHEHUsI 110 TEME.
CUCTEMA | U3MEHEHMS CBOWCTB JIEMEHTOB [TpoBOIUTH OLIEHKY COOCTBEHHBIX
TU3alUs | ¥ 00pa30BaHHBIX UMH BEIIECTB B JIOCTUKEHUI B YCBOCHUH TEMBI.
3HAHUW | 3aBUCUMOCTH OT IIOJIOXKECHHUS KoppektupoBarb cBOM 3HaHUS B
II0 TEME | B IEPUOJUYECKON CUCTEME. COOTBETCTBUHU C IJIAHUPYEMBIM
«CtpoeHn | [ToaroroBka k KOHTpOJIBHOM padoTe pe3yJIbTaTOM

ue

aToMa.

[Tepuon

NYECKUI

3aKOH U

IEpUOIU

Yyeckast

cucTemMa

XUMHUEC

KHX

JJIEMEHT

OB

AN M

eHenee

Ba»

1 | Korrponpuas pabdora 1 mo teme «Ctpoenue atoMa. [leprHoqinyecKuii 3aK0H U MEPUOANIECKAT
cucTeMa xuMuieckux snemenToB /. 1. Menieneesa»

10 TEMA 2. XUMHNYECKAS CBA3b U CTPOEHUE BEHIECTBA

1 | Uonnas | [lonatue o xummuueckoil cBs3u. OCHOBHBIE | APryMEHTHPOBAThH oOpa3zoBaHue
XUMHYEC | XapaKTePUCTUKH  XMMHUYECKOW  CBSI3U: | XUMUYECKOW CBS3M KaK pe3ynbTara
Kast SHEPrus, JUIMHA, JUIOIbHBIA MOMEHT. B3aMMOJICICTBUS aTOMOB, IPUBOASAILIEE
CBSI3b HNonnast xumuueckas CBsI3b M HOHHBIE | K 00pa30BaHUIO HMOHOB, MOJEKYJI |

KPpUCTATNINYCCKUC peIJ_IéTKI/I.

3aBUCHUMOCTh (bu3nuecKux CBONCTB
BEIIECTB OT THIIA KPUCTAIUIMYECKOU
PELIETKN.

J. Komneknusi KpUCTaUIMUECKUX BEIIECTB
MOHHOTO CTPOCHHUsI, aMOP(MHBIX BEUIECTB U
u3aenui u3 HHUX. Monenu

paanKaoB.
JlaBaTb ~ OCHOBHBIE  XapAKTEPUCTHKHU
XUMHUYECKOM CBS3M.

PackppiBaTh MexaHW3M  00pa3oBaHUSA
MOHHOM XUMHUYECKOHN CBSI3H.
VYcranaBIuBaTh 3aBHCHUMOCThH
(bU3MYECKUX CBOWCTB BEIIECTB OT THIA
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KPUCTAJUIMYECKUX PELIETOK C MOHHOU
CB3bI0. BuaeodparMeHTHl U claiapl 10
TEME ypoKa

KPUCTAJUIMYECKOU PELIETKH

KoBanen
THas
XHAMUYEC
Kas
CBSI3b H
MCXaHH3
MBI €€
o0pa3oB
aHMs

Bo3oyxnéaHoe cocrosinue atoma. [lonsarue

0 KOBaJICHTHOM CBSI3U. OOMEeHHBbII
MEXaHH3M  OOpa3oBaHHMs  KOBAJICHTHOM
CBS3U. DIEKTPOOTPUIIATEILHOCTD.

HanpaBieHHOCTh KOBaJCHTHOM CBS3H, €€
KpaTHOCTb. G- M T- CBs3U. JloHOpHO-
aKUENTOPHbIH  MexaHu3M  00pa30BaHUs
KOBAJICHTHOU CBSI3U. Turbl
KPUCTAJZIMYECKUX PEIIETOK C KOBAJIEHTHOU
CBS3bI0: ATOMHAs U MOJIEKYJIsIpHasl.

3aBUCUMOCTh (bu3mIecKux CBOICTB
BEUIECTB OT THUIIA KpUCTAJIINYECKON
pelIeTKH

. Monenu MOJIEKYJI pa3InyHON

apXuUTEKTypel. Mogjenn KpUCTaUIMYECKUX
BEIIECTB  aTOMHOM M MOJIEKYJISIPHOU
CTpyKTyphl. Kosuekius BeniecTs aToMHOTo
U MOJIEKYJSIPHOIO CTPOCHHUS W U3JEIUN U3
HUX

OnuceiBaTh KOBAJCHTHYIO CBSA3b.
XapakTepu3oBatb €€ OCOOCHHOCTH U
MEXaHU3MBbl 00pa30BaHUsI.
KrnaccudunupoBaTh KOBAICHTHYIO CBSI3b
0 3JIEKTPOOTPUIATENILHOCTH, KPATHOCTHU
U CIIOCO0Y MEepPEeKPhIBAaHUS OpPOUTAICH.
YcTaHaBnuBathb 3aBUCHUMOCTh
(U3MYECKUX CBOWCTB BEIIECTB OT THIA
KPUCTAJIIMYECKON PELIeTKU

Kommne
KCHBIC
COCIUHE
HUS

KomrnekcooOpa3oBaHne ©u KOMIUICKCHBIE
coenuHeHusi.  CTpoeHUE  KOMIUIEKCHBIX
COCIMHEHUI: KOMIUIEKCOOOpa3oBarenb |
KOOPJAMHALIMOHHOE YHCIIO, JIUTaH]IbI,
BHYTPEHHSISI U BHEIIHSS C(HEpBI.

. Tloptper Bepuepa. BuneodparmeHTs! u
CJIal bl o TeMe
ypoka. [TonyuyeHne KOMIUIEKCHBIX OpraHnye
CKMX ¥ HEOPTaHMYECKUX  COCIUHECHHI.
JleMoHCTpanus Cyxux KpUCTAJJIOTUIPATOB

XapakTeprus3oBaTh KOMILJIEKCHBIE
COCIMHEHUS U UX CTPOCHUE HA OCHOBE
teopuu BepHepa

Kmaccu
bukanus
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HOMEHKIJI
aTypa
KOMIIJICK
CHBIX
COCIINHE
HUM,
JHCCOIN
amus ux
B
pacTBop
ax.
3HaueHn
e
KOMILJIEK
CHBIX
coennHe
HUM

Knaccudukammss  KOMIIEKCOB:  XEJaThl,
KaTHOHHbIE, AHMOHHBIE W HEWUTpaJbHBIE,
AKBAaKOMIIJIEKChI, aMMHAKaThl, KapOOHWUJIBI
MeTauioB. HoMeHKiatypa KOMIUIEKCHBIX
COCIMHEHUN W WX CBoOMcTBa. Jluccoruaius
KOMIUJIEKCHBIX  COCAMHEHHH. 3HauyeHHUe
KOMIUIEKCHBIX COCIMHEHMH M HMX POJb B
PUPOJIE.

J. BzaumopeiicTBue MHOTOAaTOMHBIX
COUPTOB U TIIOKO3Bl C  (DETHMHTOBOM
KUIKOCThI0. KadecTBeHHBIE peakmuu Ha
vonb Fe?" u Fe*

Knaccudumupoars KOMIIJIEKCHBIE
COEIMHEHUS

HaswiBaTh 9TH COEJTMHEHMUSI B
COOTBETCTBUU C TpaBUIIAMHU
Homenkiarypsl IUPAC.

3anuceBaTh ypaBHEHUs peaxiuit
JUCCOLIMALIUU KOMILIEKCHBIX
COCIMHECHUM.

PackpsiBath poJib KOMILIEKCHBIX

COCIMHEHUN B XMMHUYECKOM  aHAJINU3e,
MPOMBIIIUIEHHOCTH, TIPUPOJIE

Meramn

IIpuposa XMMHUYECKON CBSI3M B METAUIAX H

OnuceIBaTh METALTAYECKYIO
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nueckas | crmaBax. OOmume (Qu3nyeckue CBOWCTBA | XUMHYECKYIO CBA3b.
XMMHYEC | METAUIOB: TEIJIO- U 3JIEKTPONPOBOAHOCTD, | XapakTepu3oBaTh o0ImuMe (U3NYEecKHue
Kas IJIACTUYHOCTh,  METAJUIMYECKHI  OJIeCK, | CBOMCTBA METAJLIOB.
CBS3b MarHMTHBIC CBOMCTBA. VYcTaHaBIMBAaTh  3aBHCHMOCTb — MEXIY
Mertannuueckasi KpucTtajyindeckasi peli€rka | BUJOM  XUMUYECKOM  CBSI3W,  TUIIOM
u e€ OocOoOCHHOCTH, Kak (YHKUHUS | KPUCTAINYECKOM peIeETKH u
METaJUIMYECKOU CBS3U. CBOMCTBAMM METAIIJIOB
A. Mogenu KpUCTAUIMYECKUX PEIIETOK
METaJUIOB
Arperar | ['a3sl u razoBbie 3akoHbI (boins-Mapuorra, | XapakTepru30BaTh arperaTHbIC COCTOSHUS
HbIE [Maps, I'eii-JIroccaka). VYpaBHeHUE | BeIECTB Kak (DYHKIUIO YCIOBHHA HX
coctosiH | Meneea-Kianeiipona i HMIEalbHOIO | HAXOXKICHUS B OKPYXKAIOLIEH cpene.
us raza. JXunkoctu. Tekydects, ucnapenue, | OmMUCHIBaTH  B3aHUMOCBS3b  (DA30BBIX
BELIECTB | KPUCTAJUIA3ALIMS. IIEPEXO0/I0B BEILECTB.
u Teépneie BemectBa. [lnaBnenue. dazoBeie | PackppiBaTh poiib (Ha30BBIX MEPEXOJOB
¢azoBble | nepexopl. CyOnuMmanus U gecyOnuManus. | BELIECTB B IIPUPOJIE U HCKYCCTBEHHOH
nepexon | JKuakue KpuCTauibl. cpene
bl ITna3ma.
J. BuzpeopparMeHTsl W ClIAHABI MO TeMe
ypoka. Bopa B pasiumyHbIX ~arperaTHeIX
COCTOSIHUSX U €€ (Da30BbIC TIEPEXO/IbI.
Bosronka noma wim OeH30MHON KHCIOTHI
Junarpamma «@Pa30Bble IEPEX0/IbI BEIIECTBY
Mexmo | Bomopoanast cBsi3b M €€ pa3sHOBUIHOCTH: | ONMCHIBaTh  BOAOPOJHYIO  CBSI3b W
JEKYJIAp | MEXMOJIEKYJIIpHAsI U | pa3nuuaTh €€ pa3HOBUIHOCTH.
HBIE BHYTPUMOJIEKYJISIPHAS. dusnyeckue | XapakTepu3oBaTh 3HAYCHUE BOJLOPOIAHBIX
B3aMMO]l | CBOMCTBA BEIIECTB C BOJOPOJHOW CBSI3BIO. | CBSI3€H ISl OmUCaHus — (DPU3HYECKHX
eiictBus. | E€ Oumonoruueckas poib B OpraHu3aliM | CBOMCTB BELICCTB Y OpraHM3alyx
Bogopo | ctpykTyp O€1IKOB M HYKJIEMHOBBIX KHCIOT. | CTPYKTYpbl OMOIIOJUMEPOB.
IHast BannepBaanbcoBO B3aMMOJEHCTBUE M €ro | PaznuuaTte THIBI  MEXMOJIEKYJISPHOIO
CBSI3b TUIIBI: OPUEHTAI[MOHHOE, MHAYKIIMOHHOE U | B3aMMOJCHCTBUS BEILIECTB.
JUCIIEPCUOHHOE.
J. BuneopparMeHTsl M Cilaipl O TEMe
ypoka. Monenu monekyn JIHK u Genka
[Ipaxtuu | Ilonyuenne komimekcHbIX opranuueckux U | CoOmronarsb IpaBuJIa TEXHUKHU
eckas HEOPraHUYECKUX COEAVNHEHUN U 0e3onmacHoOCTH pu pabote c
pabora 1 | uccienoBanue Ux CBOWCTB 71a00pPaTOPHBIM o0opyioBaHUEM,
HarpeBaTeJIbHBIMU npubopamu,
XUMHUYECKHUMH PEaKTUBAMHU. DKOHOMHO U
HKOJIOTUYECKU T'PaMOTHO oOparmarbes ¢
HUMU.
HccnenoBaTh CBOWCTBA  KOMIUIEKCHBIX
COECTUHEHUN.
HaGnrogate XuMHYecKHe SIBICHUS U
¢bukcupoBaTh pe3yabTaThl HAOIO/IEHUH.
@DopMyIMpOBaTh BBIBOJBI HA MX OCHOBE
O600611e | BrinonHeHne TeCTOBBIX 3aJaHUIl Ha 3HaHUE | BBHIMOMHATH TECTHI U yIpaXKHEHUS,
HUE U BUJOB  XMMHMYECKOM  CBSI3M,  THUIIOB | pelIaTh 3aJa4yd IO TEME.
CUCTeMa | KPUCTaJNIMYECKUX pemérok, | [IpoBoauTh O1IEeHKY COOCTBEHHBIX
TU3aLUs | MEKMOJIEKYJISIPHOTO B3aMMOJEICTBUS | JOCTH)KEHUN B YCBOGHUU TEMBI.
3HaHUUA | ¥ (a30BBIX MEPEXOJIOB. KoppektrnpoBaTe CBOM 3HaHUS B
no teme | IloaroroBka Kk KOHTPOJIBHOM padoTte COOTBETCTBUH C IJIAHUPYEMBIM
«XumMug pe3yJIbTaTOM
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ecKast
CBSI3b U
CTPOCHH
e
BCILICCTB
a»

KouTtposnbsHasa padora 2 1o Teme «XuMudecKas CBSI3b U CTPOCHHE BEIIeCTBA

TEMA 3. JMCIIEPCHBIE CUCTEMBbI U PACTBOPBI

Hucnepc | Xumuueckue BElIlECTBA U cmecH. | OnuchbIBaTh XUMUYECKHUE CHUCTEMBl U
HBbIE Xumuueckass cucrema. ['OMOreHHble W | JUCIEPCHBIE B YaCTHOCTH.
CUCTEMBI | T€TEPOTrEeHHbIE CMECH. HucnepcHas | Pa3nnyath rOMOreHHbIE M T'€TEPOrCHHbIE
u UX | CUCTeMa:  JUCHEpCUOHHAs  CpeAa U | CMECH, JAMCIEPCHOHHYI  Ccpeay H
kimaccud | aucriepcHas  (asa. Knaccudukanus | mucnepcHyro ¢asy.
UKalus | JUCHEPCHBIX CUCTEM. Knaccugunuposats JMCIIEPCHBIE
. BuneopparMeHTsl M CHAWIBI MO TEME | CUCTEMBI
ypoka. O0pa3Libl TUCIEPCHBIX CUCTEM U MX
XapaKTepHbIe MPU3HAKU.
I'py6onu | Aspozonu. Ilponemnrentsl. Omynbcun M | XapakTepu3oBaTh rpy0onucnepcHbie
crepcHbl | aMmynbratopsl. Cycnensuu. CeagMMeHTanus. | CUCTEMBI.
e . Buneopparmentsl u crnaiiipl o Teme | OnuchiBaTh pojib a’3po30Jied, 3MYJIbCHM
cucteMbl | ypoka. OOpa3ipl (KOJJIEKIMU) OBITOBBIX U | U CYCIIEH3UM B IIPUPOE, Ha
HOPOMBIIIICHHBIX ~ a’p030Jiei, AMYJIbCU | IPOU3BOJCTBE U B OBITY
Y CYCIICH3UU
Tonkon | Komnounusie pactBopel. Ddpdext Tunaansa. | OnuceiBaTh TOHKOAMCIIEPCHBIE CHUCTEMBbI
ucnepcH | Ilomyuenue KOJUIOUTHBIX pPacTBOPOB | M CIIOCOOBI UX MOTYUYESHHUS.
ble JUCIIEPCUOHHBIM,  KOHJEHCAIMOHHBIM U | PaznuuaTh 30711 U renu.
CUCTEMBI | XUMHUYECKHM CIIOCO0aMHU. XapakTepu3oBarb KOaryJisiluio u
3onu ¥ koarynauus. ['enu u cunepesuc. CHUHEepe3uc.
3HaueHue KOJIJIOUTHBIX CUCTEM. PackpeiBaTh pojib KOJIJIOUJHBIX CUCTEM B
. BuneopparmMeHTsl M ciaiiibl o TeMe | IpUpOJe, Ha MPOU3BOJCTBE, B MEIUIIUHE
ypoka. Ilpoxoxpaenue nayda cBera uepe3 | U OBITY.
KOJUIOWJHbIE W HCTUHHBIE  PacTBOPHI
(o dext Tunnans).
JI. 3HaKOMCTBO C KOJUIEKIUSIMH IHILIEBBIX,
MEAMIMHCKUX U OMOJOTMYECKUX Tenell U
3o0ied. Ilomy4yeHue KOJUIOMIHOIO pacTBOpa
xjaopuna xxenesa(1ll)
PactBop | PacTBOpBl Kak TOMOr€HHBIE CUCTEMBI U MX | XapaKTEpHU30BaTh pacTBop KaK
Bl. THUIIBIL: MOJIEKYJISIPHBIE, MOJIEKYJISIPHO- | TOMOT€HHYIO CUCTEMY.
KoHlleH | MOHHBIE, HOHHBIE. Hcnonbp3oBarh KOJIMYECTBEHHBIE
Tpauust | CiocoObl  BBIp@KEHHUS ~ KOHIIEHTPAIMM | XapaKTEPUCTUKH coJiepKaHus
pacTBOp | pacTBOPOB: OOBbEMHAsI, MacCOBAs U MOJIbHAS | paCTBOPEHHOTO BEILIECTBA B PacTBOpE
OB U JIOJIU PAcTBOPEHHOTO BelecTBa. MouispHas | IpH pelIeHnH pacyETHBIX 3a/1a4
CIOCOOBI | KOHLIEHTPAIHsI PACTBOPOB.
ed . BuneodpparMeHTBl W ClIaiabpl MO TEMe
BBIPAXE | YpOKa. 3aBUCUMOCTb PACTBOPUMOCTH B BOJIE
HUS TBEPABIX, KUJKUX U Ta3000pa3HbIX BEUIECTB

0T TeMnepaTypsl. Tabauia pacTBOPUMOCTH.
[lomyueHne  TEpECHIIIEHHOTO  pacTBOpa
THOCYNb(paTa HATPUS M €r0 MIHOBEHHAs
KPHUCTAJUTU3AIUS
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IIpaktuy | [lpurotoBnenne pactBopoB  paznuuHoit | CoOnronath [paBuIa TEXHUKH

eckas KOHIICHTpaIluu 0€30macHOCTH npu pabore c

pabora 71a00paTOPHBIM 000pyZI0BaHUEM,

2 HarpeBaTeIbHBIMU npudopamu,
XUMHUYECKUMHU PEaKTUBaMH. DKOHOMHO U

[Mpaktiu | OnpeneneHne  KOHIIEHTPAIMK — KUCJIOTHI | DKOJOTMYECKHM TPaMOTHO oOpaiiaTbhes ¢

eckas TUTPOBAHHUEM HUMU.

pabota HaGnropate XuMHYecKHe SIBICHUS MU

3 ¢buKcupoBaTh pe3ynbTaThl HAOIIONCHUI.
DopMyIMpOBaTh BBIBOJBI HA MX OCHOBE

O06006mu1e | BrimonHeHue TecTOBBIX 3aJjaHUK Ha 3HaHUE | BBINOIHATH TECTHI U yIIPAXKHEHHUS,

HUE U JUCIIEPCHBIX CUCTEM, PACTBOPUMOCTH, pelaTs 3aJa4u 1o TeMe.

cUCTEMa | crIocOOOB BBIPAXKEHUS KOHLIEHTPALIUN [TpoBOIUTH OIIEHKY COOCTBEHHBIX

THU3alMs | pacTBOPOB. PereHne pacu€THeIX 3a1ad. JOCTHKEHUI B YCBOCHHUHU TEMBI.

3Hanuii | IlogroroBka K KOHTPOJIBHOH padoTe KoppekrupoBaTs CBOM 3HaHUS B

10 TeME COOTBETCTBUHU C INIAHUPYEMBIM

«/Iucnep pe3ylIbTaToM

CHBIE

CUCTEMBI

u

pacTBop

bI»

KourpospHasa pabora 3 o Teme «J[ucirepcHble CCTEMBI ¥ PACTBOPEI»

TEMA 4. 3AKOHOMEPHOCTHU NPOTEKAHUS XUMHWYECKHUX PEAKIIUA 1
OU3NKO-XUMHNYECKHUX ITPOHECCOB

OcHoBbl | XuMHUECKasi TEPMOAVMHAMHUKA. XapakTepu3oBaTb TEPMOAMHAMHUYECKYIO
xumnuec | Tepmonunamuyeckass cucrema. OTKpBITasl, | CHCTEMY.
KO 3aKpbITasi, M30JIMPOBAHHAs cucTtemsl. | Pa3nmuyars OTKpBITYIO, 3aKPBITYIO,
TepMOJu | BHyTpeHHss1 SJHEPIHs CUCTEMBI. W30JIMPOBAaHHYI0  TEPMOJMHAMUYECKUE
HAaMUKH. | DHTAJIbINUA, WIN TEIUIOCOJIEPIKAHUE | CUCTEMBI.
[Tonstue | cucremsl. [lepBoe Hayano TepMoanHaMUKH. | Mcrionb30BaTh MOHATHE SHTAIBIUM IS
00 sHTas | M30XOpHBII M W300apHBI  MpOLECCHI. | XapaKTePUCTUKU TEIUI0COIEPIKaHUs
BIIUN TepMoxumuueckoe ypaBHEHHE. CHUCTEMBI.
J. BuzneodpparmeHnTsl u crnaiiapl mo teme | PopMynupoBaTh IIepBOE Ha4ajo
ypOKa TEPMOJUHAMUKHU.
OnuceiBaTh M30XOpHBIM M M300apHBIN
ITPOLIECCHI
Onpene | Onranenusa.  CraHpgaptHas — SHTaubnud. | Pasnmnyarh XUMHUYECKHME pEakLHUH IO
JIeHue Pacuér snTanenun peakuuu. 3akoH ['ecca u | TemioBomy 3P QexTy.
TEIUIOBBI | CIEJCTBUS U3 HETO. XapakTepHu30BaTh SHTAIBIINIO.
X .  Ox3orepmuueckue  mporecchl  Ha | @opmynupoBath  3akoH lecca wm
3¢ deKTo | mpuMepe pacTBOPEHUSI CEPHOM KHUCIOTHI B | CIEACTBUS U3 HETO.
B Bojie. OHAOTepMUYEecKue Tmpouecchl Ha | [Ipou3BoauTh pacuér SHTAJIBIIUU
XUMHYEC | IPUMEPE PaCTBOPEHUS COJIEH aMMOHUS peakuun
KHX
peakuui
3aKoH
I'ecca
Hanpasn | OuTponus. Bropoe u Tperbe Hauana | XapaKTE€pU30BaTh SHTPOIUIO.
eHue tepmoauHamMuku.  CBoOonHas  »Heprus | @opmMyanpoBaTh BTOPOE U TPEThE Havasia
npoteka | 'm60ca. TEPMOJUHAMUKHU.
HUS J. BuneodpparmenTsl u cnaiiipl mo Teme | ApryMEHTHPOBAaTh BO3MOXHOCTh
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XUMHNYECC
KHX

ypoKa

CaMONPOU3BOJILHOTO MPOTEKAHUS
XUMUYECKUX PEAKIUHA M TOATBEPKIaTh

peakuui UX pacuéraMu
ITonsaTne
00
SHTPOIH
u
Ckopocrt | [IoHsiTHE O CKOPOCTH pEaKLUH. XapakTepu3oBaTb CKOPOCTb XUMHYECKOU
b OHeprus akTUBAallMM W AaKTUBUPOBAHHBIM | peakUMM W IpelaraTb €IUHHULBL €€
XUMHUYEC | KOMIUIEKC. 3aKOH JEHCTBYIOIIMX Macc. | U3MEPEHUsI.
KHX Kunerndyeckoe ypaBHeHMEe M KOHCTaHTa | DopMynHpoBaTh 3aKOH JAECHCTBYIOIIMX
peaKkuuil | CKOPOCTH XUMHUYECKOM peakuuu. lIopsAnok | Macc U onpenensars rpaHuLbl €ro
peaxkuuu. IIPUMEHUMOCTH
. BuzpeodpparMeHTsl M ClAiABI MO TeMe
ypOKa
@akrop | PakTophl, BAMAIIME HA  CKOpPOCTh | Padnmuuare TOMO- M IETEPOrcHHBIC
bI, TOMOT€HHOM  peakuuu:  I[pupoja U | mpomecchl U (akTophl, BIUAIOIIME Ha
BIIMAION] | KOHLIEHTpAUsl pearupyrolux BELIECTB, | CKOPOCTh UX MPOTEKAHHUS.
ne TeMmIeparypa. Temnepatypusiii | DopmynupoBatrs npaBuio Baut-I'odda
Ha ckop | ko3 dunment. Ypasuenue C. Appenuyca. | ¥ ONpeAesaTh TpaHUIIBI €ero
OCTb @akToppl,  BIMAOIIME HAa  CKOPOCTH | IPUMEHUMOCTH.
TOMOTEH | TeTepOTEHHOM  peakiuu: KOHIEHTpalus | XapakTepu3oBaTb 0COOCHHOCTH
HBIX U pearupyromux BEIIECTB W IUIOLWAJb HX | KHHETUKU IeTEPOreHHBIX XUMUYECKUX
reTepore | CONPUKOCHOBEHMS. peakuuit
HHBIX JA. MW3yyeHue 3aBUCHUMOCTH CKOpPOCTHU
peaKkuuu | XMMUYECKOM peakuu OT KOHLEHTpaluuu
BEIIIECTB, TeMIepaTypsl (B3aumojeicTBue
THOCYNb(aTa HATPHUS C CEPHOU KHUCIIOTOM),
IIOBEPXHOCTU COIPUKOCHOBEHUS BEIIECTB
(B3aumojielicTBIE COJISTHOM KHCJIOTHI
C TpaHyJaMH U MOPOIUIKAaMHU aJIFOMHHHUS WIH
IIMHKA)
Karanu3 | OCHOBHbIE  MOHATHS  KaTaJIUTUYECKOW | XapaKTepH30BaTh KaTaau3 "
51 XUMHUHM:  KaTalu3aTopbl M KaTaju3, | KaTaJau3aTopbl KaK (akTOphl yIpaBICHUS
KaTajlu3 | TOMOTE€HHBIM W TIETEPOre€HHBIM KaTalu3, | CKOPOCTbIO XUMUYECKON PEAKIUU.
aTOpbI IPOMOTOpPBI, ~ KartanuTuyeckue Al U | OnuceiBaTh MEXaHU3MBbI rOMO-,
UHTUOUTOPBI. TETEPOreHHOIO U (GepMEHTATUBHOTO
MexaHu3M IeMCTBUS KaTaln3aTOPOB. KaTaJIn30B.

OcCHOBHBIC THIIBI KaTallM3a: KHCIOTHO-

OCHOBHOH, OKHCIIUTEITLHO-
BOCCTaHOBUTEILHBIHN,

METAJIJIOKOMIILIT eKCHBII\/'I 158 KaTtaJin3
MeTannamu, GepmMeHTaTuBHBIA. DepMeHTHI,
KakK OMOJIOTHYECKHE KaTaJIn3aTOPBI

0eTIKOBOM MPUPOJIBI.

. IIpoBeneHne KaTaJIUTUYECKHUX PEAKIIMU
pa3NoXKeHHs MEPOKCU/Ia BOJIOPOA, TOPEHUS
caxapa, B3aUMOJICUCTBHU nojga "
amoMunusi. Koppo3usi xene3a B BOAHOU
cpene ¢ ypOTpOIMHOM U 03 Hero.

JI. 3makomcTBO ¢ komaekmuenn CMC,
COJIEPKAIINX dH3UMBI

HpOBO,ZLI/ITB, Ha6J'IIOI[aTB, OIIMCBIBATH
XUMHYSCKHI OKCIICPUMCHT H©W  ACJIATh
BBIBOJbI Ha €T0 OCHOBC
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1 | Xumnue | [lonsitue 006 oOpatumbix xumudeckux | OMUCHIBATH XHWMHUYECKOE pPaBHOBECHE,
CKOE nporeccax. XHUMHUYECKOE pPABHOBECUE U | KaK JTUHAMUAYECKOe COCTOSIHHE
PaBHOBE | KOHCTaHTa PaBHOBECHSI. XUMHUYECKON CUCTEMBI.
cue CmenieHue  xuMmu4eckoro  paBHoBecusi | @opmynupoBars npuniun Jle Ilarense

U3MEHEHHEM  KOHIICHTPAallMM  BEUIECTB, | M Ipeyiaratb  CHOCOOBl  CMEUICHHUs
W3MEHEHUEM JaBJICHUS U TEMIIEPATYPHI. paBHOBeCHsI OOPAaTUMBIX XUMHYECKHX
JI. HaOmroneHue cmelieHuss XMMHMUYECKOTO | PEaKIMil Ha ero OCHOBE.

PaBHOBECHS B CUCTEMAX:

2NO; <> N,0Oy4, FeCl;+ KSCN « Fe(SCN)3

+ 3KCI

1 | Ilpaktnu | U3yyeHue BIUSHUS pa3audHbIX ¢akTopoB | Cobmronars MpaBuIa TEXHUKH
eckas Ha CKOPOCTh XUMUYECKOW PeaKkLuu 6e30macHOCTH pu pabote c
pabora 4 1a00paTOPHBIM 000pyZI0BaHUEM,

HarpeBaTeJIbHbIMU npubopamu,
XUMUYECKUMH PEaKTUBAMU. DKOHOMHO U
AKOJIOTMYECKH TPaMOTHO OOpamatrbes C
HUMH.

HabGmionate xuMmMuyeckue SBICHUS U
¢ukcupoBaTh pe3yJbTaThl HAOJIOIECHUM.
@opMyIHpOBaTh BHIBOJBI HA UX OCHOBE

12 TEMA 5. XUMHWYECKUE PEAKIIUU B BOJAHBIX PACTBOPAX

1 | Bonma Boga — cnaObrit snextponut. Karuon | XapakrepuzoBaTh BOJIy Kak ciaOblit
Kak rugpokcoHns.  VOHHOE  NpPOM3BENEHME | IEKTPOIUT U BOJOPOIHBIM IOKA3aTEellb,
cnabpiii | Bogpl.  HelTpanmpHasi,  KHUCIOTHas W | KaK KOJMYECTBEHHYIO XapaKTEPUCTUKY
JJEKTPO | IIEJIOYHAS Cpebl. [TonsiTue pH. | e€ nuccoumanuu u cpenbl pacTBopa.

JIUT. Bonopoansiii nokazarens. WHaukatopsl. | PackpeiBaTh  CyIIHOCTh  peakiuil B
Bomopo | Poib pH cpenpl B mnpupone M IKM3HU | paCTBOPAX AIEKTPOJIUTOB KaK PE3yNbTAT
JTHBII yesioBeka. VIoHHbIE peaklMy U YCJIOBHUS UX | B3aMMOJEHCTBUS HOHOB.
II0Ka3aT | MPOTEKAHMS. OTpaxkaTb 93TO C TOMOIIBIO HOHHBIX
ellb. . CpaBHEHUE 3JIEKTPOINPOBOJHOCTH | YPABHEHUU.
CBOICTB | pacCTBOPOB  3JIEKTPOJIMUTOB. CwMmemnienue
a paBHOBECHsSI TUCCOLMALIUU CITA0BIX KHUCIOT.
pactBop | MHIMKaTOpel W U3MEHEHUWE KX OKpPAaCKu B
OB pa3HbIX Cpenax.
anektpo | JI. Peaknuu, wuaymme ¢ oOpa3oBaHuEM
JIUTOB 0caJiKa, ra3a Wiu BOJIbI, IJI1 OPTaHMYECKUX
Y HEOPTraHWYECKHUX DJIEKTPOJIMTOB

1 | Kucnor | PanHue mnpeactaBieHuss O KHUCIOTaXx U | XapaKTepu3OBaTh KHCJIOTHI, KaK
bl OCHOBAHHMSIX. COCIMHEHMS, pAa3JIMYHbIE 110 COCTaBY,
1 ocHOB | KHCIIOTBI M OCHOBaHUS € MO3HUIMHM TEOPUU | TUILY o0pa3yromuxcs npu
aHus ANEKTPOJIUTUYECKON AUCCOLUALINH. AIEKTPOJIUTUYECKON JUCCOLIAIIUN
cno3ul] | Teopuss KuCIOT U OCHOBaHUU bpeHCTEena— | HOHOB, a TaKXKE C MO3ULMN NPOTOHHOM
5078 Jloypu.  ComnpsikéHHblE  KHCIOTBI W | TEOPHH.
pa3HbIX | OCHOBaHUS. AMQOIUTHIL. YcraHaBnuBaTh COMPSKEHHOCTh KHUCIOT
npeacra | J. BunmeodparmenTsr W cmaiiiapl Mo TeMe | M OCHOBAaHUM.

BJIGHUU | ypoka OnuceiBaTh aM(pOIUTHI
U TEOpH

.

[Iporon

HUTHUYECK

ast

TEOpUs
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Heopran | Knmaccudukamust KHcIoT M crmocodbl  ux | XapakTepu3oBaTh KJIaccu(UKAITUIO
WYECKHE | TIOJyYEHHUS. OpraHUYECKUX " HEOPraHUYECKHUX
uoprad | OOmme XUMHYECKHE CBOWCTBA | KUCIIOT, ~ OCHOBHBIE  CIIOCOOBI  HX
WYECKUE | OPTaHUYECKUX W HEOPraHWYeCKUX KHUCIIOT: | MONY4YeHHs W O0mMe  XHUMHYECKHe
KHMCJIOTHI | peaklMd C MeTajllaMd, C OKCHJIAaMHU U | CBOMCTBa B CBETE TEOpUu
B CBETE€ | TMJIPOKCUIAMHU METAJUIOB, C COJISIMH, CO | 3JEKTPOJIUTUYECKOU JUCCOLIAIIU
TEOpUU | CIMPTaAMHU. U IPOTOJIUTUYECKON TEOPUH.
3eKTpo | OKUCAUTEIBHBIE CBOMCTBa | BhIIENATh OCOOCHHOCTH PEAKIUN CEpHOI
JINTUYEC | KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM | M @30THOW KUCJIOT
KO KHCJIOT.
muccony | JI. B3aumonelcTBue KOHLIEHTPUPOBAHHBIX
anuu Q30THOM H CEpHOM KHCIOT, a TaKxKe
U IPOTO | pa30aBiIEHHON a30THOM KHUCIIOTBHI C MEJBIO.
mutnuec | Peakuus — «cepeOpsHOro  3epkaia» — AJis
KOU MYpPaBbUHOH KHUCIIOTBI.
teopun | JI. CBoiicTBa coOJsHOH, pa30aBICHHON
CEpHOM M YKCYCHOW KHCIIOT
[Ipaktuu | UccnenoBanue cBoiicTB MuHepanbHbix u | CoOaronarh npaBuia TEXHUKH
eckas OpTraHUYECKUX KUCIIOT 0€301acHOCTH npu pabore c
paborta J1a00paTOPHBIM 00opynOBaHUEM,
5) HarpeBaTeJIbHBIMU npudopamu,
XUMHUYECKUMH PEAKTUBAMU. DKOHOMHO U
HKOJIOTUYECKH TPAaMOTHO oOpamarbes ¢
HUMH.
HabGmonate XuMUYECKHE SBICHUS U
bukcupoBaTh pe3yabTaThl HAOIIOJICHUM.
@®opMyIMpOBaTh BBIBOJbBI HA UX OCHOBE
Heopran | Knaccuduxamnus ocnoBanuit u crnoco6sl ux | Kiaccudunuposatb OpraHu4ecKue
WYECKUE | TIOJTyUYCHHUS. Y HEOPTaHWYECKUE OCHOBAHMSL.
noprad | OOmme XMMHUYecKHe CBOWCTBa Mienoueil: | XapakTepu3oBaTh CIOCOOBI MOTY4YEHUS U
WYECKUE | peakllMM C KHUCJIOTaMH, KHUCIOTHBIMHM U | CBOMCTBA LIEJIOYEH, HEPACTBOPUMBIX U
OCHOBaH | aMOTEPHBIMH OKCHJIaMH, COJISIMM, | OECKHCIOPOAHBIX OCHOBAaHMM B CBeTe
us B HEKOTOPBIMU METAJUIaMHU U HEMETalIaMH, C | TEOPUH AIIEKTPOJIUTUUECKON
CBETE OpraHUYECKUMHU BELIECTBAMHU | JUCCOLUALINN U IPOTOJIUTHYECKON
Teopun | (rajJouJONpPOU3BOJIHBIMU  YIJIEBOAOPOJOB, | TEOPUH
JIEKTPO- | PEHONIOM, )XKUpaMHu). XUMHUYECKHE CBOMCTBA
JUTUYEC | HEPACTBOPUMBIX OCHOBAaHUM: peaklUUu C
KoM KHCIIOTaMH, peakuuu pasjokKeHUs U
JUCCOLHU | KOMILIEKCOOOpa30oBaHUsl.
anuu XuUMHUECKHEe CBOICTBa OECKHCIOPOAHBIX
U OPOTO | OCHOBaHMM  (aMMHMaka W aMHHOB):
JUTHYEC | B3aUMOJCHCTBHE C BOJON U KMCIOTAMH.
KoM . BzaumoneiictBue aMMHaKa u
TEOpUU | METWJIAMUHA C XJIOPOBOAOPOJOM U BOJOM.
[Tonyuenue u CBOWCTBAa  pacTBOpa
TUAPOKCUAA HATPHSL.
JI. B3zanmopeicTBre THAPOKCHIA HATPHS C
comsimu: cynbpatom meau(Il) u xmopumom
aMMOHMUS. [lonyuenne wu  cBoONcTBa
ruapokcuaa meau(1l)
Comu B | Knaccudukauust coneid opranuueckuid u | XapakTepu3oBaTh KJIaCCU(PUKAIUIO
CBETE HEOPraHUYECKUX KUCIIOT. COJIEll OpPraHM4eCKUX M HEOPraHMYECKHUX
teopur | OCHOBHBIE CIOCOOBI MOTYUYEHHSI COJIEH. KHCJIOT, = OCHOBHBIE  CHOCOOBI  HX
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IeKTpO | XMMHUYECKHE CBOMCTBA COJICH: pa3jiOKEHUE | MOJMY4YeHUS U OOIMe  XMMHUYECKHE
JIUTHUYEC | IpU  HArpeBaHWHW, B3aMMOJCHCTBHE C | CBOMCTBA COJEH B CBETE€ TEOpPHUH
KoM KHCJIOTaMU U IL€JI0YaMH, APYTUMH COJISIMU. | 3JIEKTPOJUTHUECKON TUCCOLMALINN.
nuccoru | KEcTkocTh BOJbI " CIIOCOOBI eé
anuu yCTpaHEHHUS.
. TlonyyeHue mMbljia U U3y4€HUE CPEIBI €T0
pacTBopa UHIUKATOPAMH.
JI. CoiicTBa pacTBOpOB cojiei cyibdara
Meau U xsopua xenesa(lll)
[Ipaktuu | Ilonyuyenue coneit paznuynbiMu criocobamu | CoOmronarhb rpaBuiia TEXHUKHU
eckast U MCCJIEIOBAHUE X CBOHCTB 0e3omacHOCTH npu pabote c
paborta J1a00paTOPHBIM o0opyoBaHUEM,
6 HarpeBaTeJIbHBIMU npubopamu,
XUMHUYECKUMHU PEaKTUBAaMH. DKOHOMHO U
HKOJIOTHYECKH TPAaMOTHO oOpamarbes ¢
HUMU.
Habmtonate XuMuYecKue SBICHUS U
bukcupoBaTh pe3yabTaThl HAOIIOJICHUM.
@DopMyIMpOBaTh BBIBOJbI HA UX OCHOBE
I'unpon | Ilonarue runposnusa. OnuceiBaTh THAPOIU3 Kak OOMEHHBIH
u3 Iupponmus comeét m ero kiaccudukanus: | mporecc.
Heopran | oOpaTUMbI U HeoOpaTHUMbIH, MO aHUOHY U | OTpakaTh €ro ¢ MOMOIIBI0 YPaBHEHUH.
WYECKUX | M0 KATUOHY, CTYIIEHYAThIM. Pasznuyarh TUIIBI THAPOIU3A.
coequHe | YcuneHue U mojaBieHue oOparumoro | [IpenckaspiBaTh peakiyio cpeabl BOTHBIX
HUM TUIPOJIN3A. pacTBOpPOB COJEH
HeoOparumprit THAPOITN3 OMHApPHBIX
COECIMHEHU.
N. T'uaponus kapOoHatoB, cynbdaTtoB u
CHWJIMKATOB MIEJIOYHBIX METAJJIOB, HUTpaTa
ceuHua(Il) unm nuHKa, XJI0pUIa AMMOHHUS.
JI. UccnenoBanue cpenpl  pacTBOPOB €
IOMOIIIBIO UHJIMKATOPHOM Oymaru
[Ipaktuu | I'maponus OpPraHUYECKUX u | Cobmonare IpaBuJIa TEXHUKHU
eckas HEOPraHUYECKUX COECAVNHEHUN 0e3onacHoOCTH pu pabote c
pabota 7 1a00pPaTOPHBIM o0opyioBaHUEM,
HarpeBaTeJIbHBIMU npubopamu,
XUMHUYECKHUMH PEaKTUBAMHU. DKOHOMHO U
HKOJIOTUYECKH T'PaMOTHO oOparmarbes ¢
HUMU.
HaGnromate XuMHYecKHe SIBICHUS U
¢uKcupoBaTh pe3yJabTaThl HAOJIOJIEHUH.
@DopMyIMpOBaTh BBIBOJBI HA MX OCHOBE
O600611e | BrinonHeHne TeCTOBBIX 3aJaHUIl Ha 3HaHUE | BBHIMOMHATH TECTHI U yIpaXKHEHUS,
HUE U TEPMOJUHAMMKHN, CKOPOCTH XMMMUYECKHX | PElIaTh 3aJauy 10 TEME.
CUCTeMa | peaklui, XUMHUYECKOTO paBHOBecuHsl, | [IpoBOINTE O1IEHKY COOCTBEHHBIX
TU3aIUsl | XUMHYECKUX  CBOHCTB M CHOCOOOB | IOCTUKEHUU B YCBOCHUH TEMBI.
3HaHUN | MOJy4E€HHsI KHCIOT, OCHOBaHMU M coiel. | KoppekTnpoBaTk CBOM 3HaHHUS B
1o Pacu€r oHTanbnmuM peakuMM U OHEPTUsS | COOTBETCTBHUM C IJIAHUPYEMbBIM
TeMaM ['uG6ca. pe3yIbTaToOM
«3akono | [ToaroroBka Kk KOHTPOJIBHOM padoTe
MEPHOCT
u
MIpOTEeKa
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HUA

XUMHYEC
KUX
peakuuii
u
¢dhusuko-
XUMHYIEC
KUX
rnpouece
OB» U
«XuMu4
€cKHe
peakuuu
B
BOJIHBIX
pactBop
ax»
1 | KourpossHasa pabora 4 110 TemaM «3aKOHOMEPHOCTH IPOTEKAHMS XUMHYECKUX PEAKLU U
(HDU3UKO-XMMHUYECKUX MPOIECCOBY» U «XMMHUUYECKHE PEAKITUU B BOJHBIX PACTBOPAX)»
9 TEMA 6. OKUCJIMTEJIBbHO-BOCCTAHOBUTEJIBHBIE TPOLECCBHI
3 | Oxucou | Ilonsatue 00 OKHCIUTENBHO- | OMUCHIBATH OKHUCJIUTEIILHO-
TEJIbHO- | BOCCTAHOBUTEIbHBIX peakiuax. CTeneHb | BOCCTAHOBUTENIbHbBIE peakiuu. OTanyaTh
BOCCTaH | OKHWCIIeHUs. [Ipomecchl  OKHCICHHS U | X OT peakiuii 0OMeHa.
OBUTEJIb | BOCCTAHOBJICHHUS. 3anuceiBaTh YpPaBHEHUS OKHUCIIUTEIbHO-
HBIC BOCCTAHOBHUTEJIBLHBIX peakuuii c
peakuuu | Baxxneimue OKHCIIUTEHN Y | TOMOIIIbIO METOJIOB  3JIEKTPOHHOTO
u BOCCTaHOBHUTEIIH. OaslaHca U MOJTypeaKiuid.
Meroasl | MeTon  3jeKTpoHHOro  Oamanca s | XapaKTepHu30BaTh OKHUCIUTEIBHO-
COCTaBJl | COCTABJIEHUS YPABHEHHH OKHUCIMUTEIBHO- | BOCCTAHOBUTEJIbHBIE MOTCHIMAIIbBI
€HUSl MX | BOCCTAHOBUTEIbHBIX PEaKIIUil.
ypaBHEH | MeTonbl HOHHO-AJIEKTPOHHOTO  OanaHca
3478 (meron  momypeakmuii). OKHUCIUTENHHO-
BOCCTAHOBHUTEJIbHBIC TOTCHIINAIBI.
. Boccranosnenue okcuaa menu(Il) yrmem
Y BOJIOpOAOM. BoccTraHoBieHue quxpomara
KaJust STUIIOBBIM CIUPTOM.
OkucnIuTeNnbHBIE  CBOWMCTBA  JUXpOMara
KaJusl. Oxucnenue anbpaeruaa
B KapOOHOBYIO KHUCIIOTY (peaxrus
«cepeOpsHOTO 3epKajay WM peakuus C
ruapokcmioM memau(1l)).
JL. Bzaumoneiicteue METAJLIOB c
HEMETaJNIaMH, a TAKXKE C paCTBOPAMH COJIEH
51 KHUCJIOT. Bzaumoneiictrue
KOHIIEHTPUPOBAHHBIX CEPHOW W a30THOU
KHUCJIOT ¢ MeIbl0. OKUCIUTEIbHbIE CBOMCTBA
NepMaHraHaTa Kajaus B Pa3jIudHbIX Cpeslax
2 | Dnextpo | [loHsTHEe S7eKTponM3a KaK OKUCIUTENbHO- | OMUCHIBATH AIEKTPOIIU3 Kak
3 BOCCTaHOBHUTEILHOTO Mpouecca, | OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBII
MPOTEKAIOLLETO Ha JIEKTPOAAX. rpouecc.
DJIEKTPOJIN3 PACIIABOB AJIEKTPOIUTOB. OOBACHATP  KaTOAHBIE W AHOJHBIC

SJICKTpOJ'II/IB pacTBOPOB  JJICKTPOJIUTOB C
HHCPTHBIMU JJICKTPOJaMHU.

MPOIECChl C UHEPTHBIMU U aKTHBHBIMH
DIIEKTPOIAMH.
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ONEKTPOIN3 PaCTBOPOB IIEKTPOIIUTOB C U
AKTUBHBIM aHOZOM.

3ammnceiBaTh
AIEKTPOJIN3a

CXeMBl W  YypaBHEHU:

[IpakTnueckoe 3HaueHHE  BJIEKTPOJIM3A: | PACIIIABOB M PACTBOPOB JIEKTPOIUTOB.
NEKTPOXMMHUYECKOE IOJyYEHHE BEIIECTB, | XapaKTepU30BaTh IIPAKTUYECKOE
IIEKTPOXUMUYECKAs OUHMCTKA | 3HAUEHUE DJIEKTPOJIU3a U €r0 OCHOBHbIE
(padmHUpOBaHME) METaJIOB, | HAIPABJICHHS

raJlbBaHOTEXHHUKa, rajlbBaHOIUIACTUKA,

rajbBaHU3aLMsL.

J.  Dnektponu3  pactBopa  cyibdara

meau(11)

1 | Xumnue | ['anbBannueckue snemeHThl. CTaHAapTHBIN | XapaKTepu30BaTh rajabBaHUYECCKUE
CKHe BOJOPOJHBIA  3nekTpon.  CTaHIapTHBIE | SJIEMEHTHI U JIpyrue XUMHUYECKHE
HCTOYHU | BJIEKTPOJHBIE NOTEHLNABI. MCTOYHUKU TOKA.
k1 Toka | CoBpeMEeHHble XMMHUYECKME MCTOYHMKHM | OnHChIBaTh MPOLECCHl Ha 3JIEKTPoJax

TOKa: 0aTapeKu U aKKyMYJISATOPHI. B IaJIbBAHUYECKOM 3JIEMEHTE.

. CocraBnenue rajgpBaHuueckux | PackpbiBaTh poJIb XUMHUYECKHX
AJIEMEHTOB. HUCTOYHUKOB TOKa JUISL
JL. O3HakomJIeHME ¢  KOJUIEKLHMEH | MPOU3BOJACTBEHHOW M  IOBCEIHEBHOM
XUMHYECKUX UCTOYHHKOB TOKa (Oarapeiiku, | »KM3HHU YelIoBeKa

CBUHIIOBbIE aKKYMYJISITOPBI U T. [1.)

1 | Kopposu | [lonsitue o xoppo3uu. Bunabl koppo3uu mno | XapakTepu3oBaTb KOPPO3HIO METAJJIOB
s XapaxkTepy OKHCIIMTEIBHO- | KAK OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIN
METAJIJIO | BOCCTAHOBUTEIBHBIX IPOLIECCOB: | MpOIIECC.

B U | XUMHYECKas U 3JIEKTpOXUMHUYECKas. | Pa3nuyare TUIBI KOPPO3UH.

criocoOb! | CriocoOBI 3alMTH METAJUIOB OT Koppo3uw: | [Ipemnarars crocoObl 3amUThl METAJUIOB

3alIUThl | IPUMEHEHHWE  JIETMPOBAaHHBIX  CIUIABOB, | OT KOPPO3UHU.

OT Heé HaHECEHUE 3aLUTHBIX MOKPBITUH, | YCTaHAaBIMBaTh  3aBUCUMOCTb  MEXKIY
U3MEHEHHEe  CcOCTaBa  MJIM  CBOWCTB | KOPpO3UEH METAuIOB U YCIOBHUSIMHU
KOPPO3UOHHOM CpEibl, 3JIEKTPOXUMHUYECKUE | OKPYKAIOILEH Cpe/Ibl
METO/IbI 3aLLUTHI.

. Koppo3uss MeTauioB B  pa3jIuyHbIX
YCIIOBUSIX U METOJIbI 3aILUTHI OT HEE

1 | O606me | BoimonHeHne TECTOBBIX 3aJaHUIl Ha 3HaHUE | BBIMOMHATE TECTHI M YIPaKHEHUS,

HUE U OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pelaTs 3aJa4u o TeME.

CUCTEMa | peaklui, AIIEKTPOIIN3A, xummuueckux | [IpoBoauTh O11eHKY COOCTBEHHBIX

THU3allUsl | ICTOYHUKOB TOKA U KOPPO3UHU METAJUIOB. JIOCTHKEHUHN B YCBOCHUH TEMBI.

3HaHui | IloaroroBka Kk KOHTPOJIBHOM paboTe KoppektrnpoBaTe CBOM 3HaHHUS B

10 TEME COOTBETCTBUHU C IJIAHUPYEMBIM

«Oxucn pe3yIbTaToOM

UTEJIBHO

BOCCTaH

OBHTEIb

HBIE

rporecc

BI»

1 | KourpossHasa pabora 5 1mo Teme
«OKHCINTETHHO-BOCCTAHOBUTEJIBHBIE ITPOIIECCHD

23 TEMA 7. HEMETAJLJIbI

1 | Bomopo | /IBoiicTBEHHOE TIOJNIOKEHHWE BOAOPOAa B | ApryMEHTHPOBATH JIBOMICTBEHHOE
hi§ NEPUOANYECKON  CHUCTEME  XMMHYECKHUX | MOJOKEHUE BOJAOPOJA B MEPUOANYECKOU

anementoB: B I-A u VII-A rpynnax.
M30To0MnBI BOJOpOIa

CUCTEME XUMHUYECKUX JIEMEHTOB.
CpaBHUBaTh CBOICTBa BOJOpOJA CO
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Haxoxnenne B  mpupoae. CrpoeHue
MOJIEKYJIbI, PU3NYECKUE CBOWCTBA.
XUMHYECKue CBONCTBA BOJIOpOJA:
BOCCTAaHOBUTEIILHBIC (c Oonee
AIIEKTPOOTPHUILIATEIILHBIMA HEMETaJUIaMH, C
OKCHJIaMHU METaJJIOB, TUAPUPOBAHUE
OpPraHUYeCKUX BEIIECTB) U OKUCIUTEIbHBIC
(c meramamu |I-A u 1l-A rpynm).
[Tonyyenue Bomopoaa: B JabopaTopuu
(B3auMOJICHCTBUEM KHUCIIOT C METaJJIaMH) U
IIPOMBIIIIIEHHOCTH (KOHBEPCHUEN).
[Tpumenenue Bogopoaa.

JI. [lonydyenue BOJOpo1a v €ro CBOMCTBA

IEJIOYHBIMY METaJVIaMU U TaJIOT€HaMH.
XapakTepu3oBaTb HM30TONBI BOJIOPOJA,
HaxXOXJEHWE B IpPHUPOJE, CTPOEHUE
MOJIEKYJbl,  (pU3MUEeCKHEe  CBOWCTBA,
BOCCTAHOBUTEJIbHBIE U OKHUCIIUTEIbHbIE
CBONCTBA.

OnuceiBaTh IOJIyu€HUE BOJOpPOAA B
71a00paTOpPUX U HPOMBIIIJIEHHOCTH U €ro
IIPUMEHEHNE

lanoren | Onementel  VIIA-rpynmel — rajorensl: | XapakTepu3oBaTh VIIA-rpynmy
bl CTPOEHUE AaTOMOB M MOJIEKYJI, TaJOrE€HbI- | TAJIOTEHOB B IJIAHE CPABHEHUSI CTPOCHHUS

IIPOCTHIE BEILIECTBA, COEIMHEHMS: | aTOMOB M KPHUCTAJJIOB, OKHCIIUTEIbHO-

CpPaBHUTENbHAS XapAKTEPUCTHUKA. BOCCTAaHOBHUTEJIbHBIX CBOMCTB.

["aniorensl B npupoe. BbIABIATH 3aKOHOMEPHOCTU HM3MEHEHUS

3aKOHOMEPHOCTH U3MEHEHUS (PU3HUYECKUX M | CBOWCTB TAJIOTEHOB B TPYIIIIC.

xumuueckux cBoictB B VIIA-rpymme: | OnuceiBath  CrocoObl  MONyYeHUS U

B3aUMOJICHCTBUE TAJIOT€HOB C MeETa/UIaMu, | O0JIacTH TPUMEHEHUs TaJOT€HOB U HUX

HEMeETaJUIaMH, CO CJIOKHBIMM | COCIMHEHUII.

HEOPraHWYECKUMU M OPraHUYECKHUMU

BEILECTBAMH.

[Tonydyenue u MpuMEHEHUE rajJOreHOB.

. Komnekuusi «l'ajioreHbl — MPOCThIE

BEILIECTBAY. [Tonyuenue XJopa

B3aUMOJICHCTBUEM II€pMaHIaHaTa Kallus C

COJITHOM KMCJIOTOM
Ianmoren | CtpoeHue MOJEKyN U (PU3NYECKUE CBOWCTBA | XapaKTEepHU30BaTh CTPOEHUE MOJEKYII,
OBOJOPO | raJOreHOBOAOPOIOB. XUMHUYECKUE | CBOMCTBA TAJIOT€HOBOJOPOJHBIX KHUCIOT
JbI CBOMCTBa TaJOr€HOBOJOPOJIHBIX KHCIOT: | M CIIOCOOBI MOIYYEHHUSI.
W Tajore | KUCIOTHBIE CBOMCTBA, BOCCTAHOBHUTEIBHBIE | Y CTAHABIMBATH 3aBUCUMOCTh KUCIOTHBIX
HOBOJIOP | CBOMCTBA, B3aMMOJICVCTBUE | CBOMCTB 3TUX COCIMHEHUN OT BEIUYUHBI
OJIHBIE C OpraHM4ecKuMu BellecTBaMu. [lonydeHue | CTENeHn OKHUCIEHUS W paanyca aroMa
KHUCJIOTBI | TAJIOTEHOBOJAOPOIOB. lNanorenuasl. | rajgorexa.
. KauecTtBennble peakiuu Ha TajloreHua- | UaeHTuduMpoBaTh raloreHu1-uOHBI.
l'anoren | MOHBI. [IpoBoauTh, HAOMIOJATH U OMHUCHIBATH
Wb . [lonydeHne CONSHOW KHUCIOTBI W €€ | XUMUYECKUN SKCIEPUMEHT

CBOMCTBA.

JI. KauecTBEeHHbIE pEeaKIMyi Ha TrajJOoreHU-

HOHBI
Kucnopo | Okeuasl  xnopa.  Kucnopoacoaep:xkamue | XapakTepru3oBaTh OKCH/IBI,
JTHbIE KHUCJIOTBI XJopa. Conu | KHUCIOpoICOAEpKAITUE KUCTOTHI XJIOpa U
COEMHE | KUCIOPOJCOJAEPk AIMX  KHUCJIOT  XJIOpa. | UIX COJHU: CBOWMCTBA, TMOJy4€HUE U
HUSA [lonyyenue W NpUMEHEHHE BAXHEHIIMX | HPUMEHEHHE.
XJopa KUCJIOPOJHBIX COCTUHEHUN XJI0pa.

J. OkucnurenbHble  CBOMCTBA  XJIOPHOM

BOJIBIL. Ot0enuBaroliee JNIEUCTBUE

’KaBeneBou BOoJbl. ['opeHne cimuku. B3psis

TeTap/Ibl WU TUCTOHOB
Kucnopo | Obmas xapakrtepuctuka snemeHToB VIA- | /laBaTh 001IyI0 XapaKTEPUCTUKY
JUY 0O30H | TPYIIIBL. XaJIbKOT€HOB.
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Kucmopon: HaxoxaeHwe B  TPHUPOIE,
MOJTYYCHHUE (;rabopatopHbie u
MPOMBINIICHHBIE CIOCOOBI) W (PU3UYECKue
CBOMCTBA.

XuMH4YeCcKue CBOICTBa KHUCJI0pOJa:
OKHUCJIUTEJIbHBIE (C MPOCTHIMH BEIIECTBAMH,
C HU3IIMMH OKCHJIAMH, C OPraHUICCKUMHU U
HEOpPraHUYECKUMU BEIIECTBAMU) u
BOoccTaHOBUTENbHBIE (C (TopoMm). Obnactu
MPUMEHEHHUS.

O30H. Haxoxnenue B pUPOJIE.
du3nyeckue U XUMHUYECKHE CBOWMCTBA
o30Ha. Ero nosrydenue u npumeHenue. Poib
030HA B KUBOI1 mpupoze.

. 1. Ilonydyenue kucimopoaa pa3inoKeHUEM
NepMaHraHaTa Kajus U HUTpaTa HaTpusl.

2. IlomyueHue OKCHIOB M3 MPOCTBIX H
CJIOHBIX BEILIECTB.

3. OkucneHue aMMHuaka C [OMOIIbIO
WHAMKATOpa U 0€3 Hero

CpaBHI/IBaTB CTPOCHUC aTOMOB n

KpHUCTAJIJIOB, OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBa
XaJIbKOTEHOB.

VYcranaBnuBarthb 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XaJIbKOIC€HOB B
rpymre.

XapakTepu3oBarb AJJIOTPOIIHIO

KHUCJIOPO/a, HaXOXJCHHWE B MPHUPOJE,
CTpOEHHE MOJIEKYJl KHUCIIOpOJa U O30Ha,
¢dusnueckue CBOIICTBa,
BOCCTAHOBHUTEIIFHBIE M OKUCIIUTEIbHbIC
CBOICTBAa KUCJIOPOA.

OmnuceiBaTh TONYyYEHHE KHCIOpOJIa U
030Ha B J1abopaTropuu u
HNPOMBIIUICHHOCTH U MX IPUMEHEHUE.
HaGmonath ¥ ONUCHIBATH XUMHYECKHIA
IKCTIEPUMEHT

Ilepokcu | CTpoeHue MOJEeKyJbl IEPOKCHIA BOJOPOAA, | XapaKTepU30BaTb CTPOCHUE MOJIEKYIIbI
i} ero ¢u3Myeckue M XHMMHYECKHE CBOWCTBA | IEpOKCHJIA BOZIOpOZA u ero
BOAOPOJ | (OKUCIUTENbHBIE M BOCCTAHOBUTEJIBHBIE). | OKUCIUTEIbHO-BOCCTAHOBUTEIbHYIO
a [ToryueHne ¥ NIpPUMEHEHHE NEPOKCHJA | ABOWCTBEHHOCTD.
BOJIOpOA. OnwuceiBaTh 007aCTH TPUMEHEHHS U
M. Paznoxenue nepokcuia BOAOPOAA, €r0 | MOJyYEHHUE MEPOKCUAA BOLOPOIA
OKHUCJIUTEJIbHBIE CBOICTBAa B PEaKLHUH C
TUAPOKCHIOM xeneza(ll) u
BOCCTAHOBUTEJIbHBIE CBOMCTBA B pEaKLMU
C KHCJIBIM PacTBOPOM IEpMaHIaHaTa Kajus
Cepa Haxoxnenue cepsl B npupoje. Banentusie | XapakTepuzoBaTh CTPOEHHE aToOMa H
BO3MOXHOCTH aTOMOB CEpbl. AJUIOTPOIUS | CTENIEHH OKHMCIEHHS Cepbl Kak (YHKLHUIO
cepbl. duU3nyecKkre CBOMCTBa pOMOMYECKOH | €r0 HOPMalbHOTO M BO30YXKIEHHOTO
ceppl. XHUMHYECKHE  CBOWCTBA  CEpBI: | COCTOSHUM.
OKHCIIUTEIbHBIC (c METaJUIAMH, ¢ | OnuceIBaTh ANJIOTPONHBIE MOAUPUKALIUN
BOZIOPOJOM u c MEHEE | CEPBI U UX CTPOCHHUE.
AIIEKTPOOTPULIATEIbHBIMU HeMmeTaulaMu) U | OOBSACHATH OKHCIIUTENBHO-
BOCCTAHOBUTENIbHBIE ~ (C  KHCIOPOJOM, | BOCCTAHOBUTENbHbBIE CBOWCTBA Cephl U
KHUCIIOTaMU-OKUCIIUTENSIMU), peaKuuu | KOHKPETU3UpOBaTh UX  XHUMHUYECKUMU
JUCTIPOTIOPIIMOHUPOBAHMS (CO ILEI0YaMH). | PEAKIHUIMHU.
[Tosryuenue cepbl ¥ 00JaCTH IPUMEHEHHUS. PackpelBaTh ~ HaxOXJAEHUE  CEPbl B
. T'openue cepsl. B3auMonencTeue cepel ¢ | IpUPOAE, €€ MOTyYEeHUE U IPUMEHEHUE
METaJUIAMH: AIIOMUHHUEM, LIUHKOM,
JKEIE30M
CepoBox | CTpoeHHE  MOJEKYJIBI )51 cBOMCTBa | XapaKTEepU30BaTh CTPOECHUE MOJIEKYJIbI
OpoI M | CEPOBOAOPOJIA: ¢usnyeckue, | cepoBoIOpoOsIa " IIPOrHO3UPOBATh
cynabbuy | GU3NOIOTHYECKUE U XUMUUECKHE. BOCCTaHOBUTEJIbHbBIE CBOIiCTBa.
BbI CepoBonoposi, Kak BOCCTaHOBMTENb, ero | IloaTBepkaars ux YPaBHEHUSIMU

MOJIyYEHHE U IIPUMEHEHHE.

Cynphuabsl U MX XUMHUYECKHE CBOMCTBA.
PacnioznaBanue cynb(pua-nuoHoOB.

. ITonyyenue cepoBoopoaa u
CEpOBOJAOPOTHOMN KHUCJIOTEL.

COOTBETCTBYIOIIUX PEAKIIUH.

OnucelBaTh MOJYYEHHE U INPUMEHEHHE
CEepoBOAOPOIA " CBOMCTBA
CEpOBOJIOPOHOM KUCIOTHI U CYIb()HIOB.
WnentuduurponaTh CynbQua-HOHBI
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Jloka3zarenbcTBO HaMMuusl Cynb(UA-HOHA B
pacTBope

Oxkcupg
CephI
(1V),
CEPHHUCT
as
KHCJI0Ta
n eé
COJIH

CepHuCTBIN ra3, ero pU3NYECKue CBOMCTBA,
IIOJIy4YEHUE U IPUMEHECHHUE.

Xumnueckue cBorcTBa okcuaa cepbi(IV):
BOCCTAHOBUTEJIbHBIE ~ (C ~ KHCIOpPOJOM,
OpoMHOI BOJI0H1, IEpMaHraHATOM Kallusl U
CEepOBOZIOPOZOM) U CBOWMCTBA KHCIIOTHBIX
OKCHJIOB CO IIEI0YaMHU.

CepHucTas KUCIIOTa U €€ COJH.

. BuneopparmMeHTsl M Claiiibl O TeMe
ypoka.  KadecTBeHHBIE — peakuuu  Ha
CyIb(UT-aHHOHBI

OnuckiBaTh cBoiicTBa okcuaa cepol(IV) u
CEpPHUCTON KHUCJIOTHI, UX TOJy4YeHUE U
PUMEHEHHE.

XapakTepu3oBaTb  BOCCTAaHOBUTEIbHBIC
CBOMCTBA OKCHIa cepoi(I1V) u
KOHKPETH3UPOBaTh HUX  YpaBHEHUSIMHU
peaKuui.

OnuceiBaTh MOJy4YEHHE U TNPUMEHEHHE
JIMOKCUJA CEPbl, CEPHUCTOM KHUCJIOTHI U
CyJb(UTOB.

Pacrnio3HaBaTh Cynb()UT-HOHBI.

Oxkcun
cepbi(VI
).
CepHas
KHCJI0Ta
u eé
COJIH

CepHblli  aHTHApUI, e€ro  (Qusnyeckue
CBOICTBa, IOJIy4€HUE U IPUMEHEHHE.
Xumudeckue cBoiicTBa okcuga cepni(VI),
KaK OKUCIUTENS U TUIUYHOTO KHUCIOTHOTO
OKCH/JA.

CepHast KHCIIOTa: CTpOCHHE U (pU3UYECKHE
CBOMCTBA.

XUMHYECKHE  CBOMCTBA  pa30aBICHHOU
CEPHOM  KUCIOTBI:  OKHUCIMTENIbHbIE U
OOMEHHbIE UM OKHUCIHUTEIbHBIE CBOICTBa
KOHLIEHTPUPOBAHHOM.

ITomyuenue CEpHOU KHMCJIOTBI B
npoMbIuieHHOCTH.  OO0nacTu MpUMEHEHHUS
CEpPHOM KUCIIOTBHI.

Cynbdatel, B TOM 4YHUCIE€ U KYIOPOCHI.
['mapocynbdartsr. Pusnueckue
Y XMMHYECKHE CBOMCTBA COJIEM CEpHOM
KHUCIIOTBI.

Pacno3naBanue cynbQarT-aHHOHOB.

. CaoiicTBa CepHOH KHUCIIOTBI.
KauecTBeHHble peakium Ha  CyIbpUT-
U CyJlb(aT-aHUOHBI.

JL. O3HakomieHue c KOJUIEKIMEN
PUPOAHBIX COEIMHEHU Cephl.
KauectBennast peakmuss Ha  cyibdar-
AHUOHBI

XapaktepuzoBaThb okcu cepol (VI)
CEpHYIO KHCIIOTY KaK KHCJIOTHBIC
COCIMHEHUSI.

[Tporuo3upoBath OKHCITUTEIIHbHBIE
cBorictBa okcuaa cepbl(VI) u cepHoii
KHCJIOTHI.

OnuceiBaTh MOJY4YEHHE U TMPUMEHEHHE
TPUOKCH/IA CEPBI, CEpHOW KHCIOTHI H
cynb(haros.

WnentudunmupoBars Cynb(ar-uOHBL.

A3zoT

OOmast xapakTepUCTHKa 3JE€MEHTOB VA-
TPYIIIBL.

A3zor. Crpoenue aroma. Haxoxnenue B
IIPUPOJE. duznueckue CBOMCTBA.
OkHCcIUTENBHBIE UM BOCCTAaHOBUTEIIBHBIE
cBolicTBa. [lonmyyenue u npuMeHeHue a3oTa.
J. Cxema mNpOMBIIUIEHHOW YCTaHOBKH
(bpaKIMOHHOI MEeperoHK: BO3TyXa

JaBatp o011yI0 XapaKTePUCTUKY
MTHUKTOT€HOB.

CpaBHUBaTh  CTPOCHHME  aTOMOB W
KpHUCTAJIJIOB, OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE CBOICTBa
MTHUKTOT€HOB.

YcranaBiMBaTh 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB ITHUKTOT€HOB B
rpymnme.

XapakTepu3oBaTh HaxXOXKJIEHHE a30Ta B
IIPUPOJIE, CTPOECHUE MOJIEKYJBl, €Tr0
¢buznueckue CBONCTBA,
BOCCTAHOBUTENIbHBIE M OKHUCIIUTEIbHBIE
CBOMCTBA.
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OnuceiBaTh  TOJIyYeHHE  a3oTa B
1abopaTopuy ¥ MPOMBILIUIEHHOCTH U €ro
MIPUMEHEHUE

Ammuak | CTpoeHre  MOJEKYJbl ~ aMMHaka, ero | XapakTepus3oBaTh busnueckue u
. Conu ¢u3uueckue cBOMCTBA. XMMHUYECKHE  CBOICTBA aMMHaka Ha
ammoHu | OOpa3zoBaHue MEXMOJIEKYJIIPHOM | OCHOBE COCTaBa M CTPOEHUS MOJIEKYJIBI.
a1 BOJIOPOJHON CBsI3M. XUMHUYECKHE cBoiicTBa | OnuchIBaTh nabopaTOpHBII u

aMMHuaka Kak BoccTaHoBUTENs. OCHOBHBIE | IPOMBILIUICHHBI CHOCOOBI  MOTY4YEHUS

CBOMCTBA aMMHMAKa Kak »JJIEKTOHOAOHOpPA. | aMMHUAaKa.

KommiekcoobpazoBanue ¢ ydactueM | PacrozHaBaTh KaTHOH aMMOHMUSI.

amMMuaka. BsaumopneilictBue ammmaka ¢ | XapakTepu3oBaThb ¢duznyeckue u

OpraHUYECKUMHU BEILECTBAMHU u C | XUMHUYECKHE CBOMCTBA COJIEM aMMOHHUS U

YIIIEKUCIIBIM Ta30M. UX IPUMEHEHHE.

[lony4yeHue u npUMEHEHUE aMMHUaKa.

Conu  aMMOHHS:  CTPOEHHE  MOJIEKYJI,

dusznyeckue U XUMHUYECKHE CBOMCTBA,

IIPUMEHEHUE.

. IlomyyeHue u pasnoxeHue XJjaopuaa

ammoHus. KauecTBeHHast peakuusi Ha HOH

aMMOHUS
Oxcuner | Coneobpasyromue (N2Osz, NO;, N,Os) wu | KnmaccupunupoBars  Okcuasl  a3orta.
azora. HeconeoOpazyomue (N,O, NO) oxcuabl. | XapakTepu3oBaTb CTPOCHHE MOJICKY,
Azotuct | IX crpoeHme, (QU3MUECKHE W XUMHUYECKHE | (U3UUECKUE U XMMHUYECKHE CBOWMCTBA
ast CBOMCTBA. OKCHJIOB a30Ta.
KucinoTa | A30oTHcTas KHUCIIOTa M €€ OKUCIUTENbHO- | OnuchBaTh CBOICTBa a30THCTOMN
u BOCCTAHOBUTEJIbHAs JJBOMCTBEHHOCTD. KHUCJIOTBI U €€ COJIEH.
HuTput | Cosin a30TUCTON KUCIOThl — HUTPUTHI. Konkperusuposarb OKHUCJIUTEIBHO-
Bl . Tlonyuenue oxcuaa azora(IV) peakuueil | BOCCTAHOBUTENbHBIE CBOWCTBA HUTPUTOB

B3aUMOJICUCTBUSA M€Y | YPABHEHUSIMH PEaKIIUI

C KOHLICHTPUPOBAHHOW a30THOW KHUCJIOTOM.

BzaumoneiictBue okcuna azora(lV) ¢ Bomoit
AzotHas | CtpoeHne  MoJeKkyldsl UM (Qu3nueckue | XapakTepu3oBaTb CTPOCHHE MOJIEKYJIbI,
KHUCJIOTa | CBOMCTBa a30THOM KHUCJIOTBI. E€ | pusnueckne u XuMHUECKHE CBOWMCTBA
u XUMHYECKHE CBOMCTBA: KHUCJIOTHBIE U | Q30THOW KHUCIOTBI KaK KHCIOTBI U
HUTPATHI | OKUCIUTENbHbBIE B PEAKLIUAX C METANIaMU U | CUJIBHOTO OKHUCIIUTENS, €€ IMOJydyeHue U

HEMETAJUIAMH, PEAKIIMA CO OPraHUYECKHMH | IPUMEHEHHUE.

Y HEOPTaHUYECKUMU COCAMHEHUSIMH. VYcraHaBnuBaTh  3aBHCHUMOCTb — MEXKIY

[Tosryuenune a30THOMU KHCIIOTBI B | CBOMCTBaMH HUTPATOB u ux

IPOMBIIIJIEHHOCTH W Jlabopatopuu U €€ | IpUMEHEHUEM

IIPUMEHEHHE.

Hutparsl (B TOM uucie W CeNUTphbl), HUX

¢usnyeckue W XMMHUYECKHE CBOMCTBA.

TepMuueckoe  pasloK€HHE  HUTPATOB.

[Ipumenenne HUTPATOB.

. PaznoxxeHue HUTpaTa HaTpuUsl, TOPEHUE

4EPHOro NOpoxa
®ochop | Ctpoenne atoma m amtorporus Qocdopa. | XapakTepru3oBaTh AJUTOTPOITHIO
u ero | duznyeckue  CBOMCTBA  AIOTPONHBIX | hocdopa, CTpOEHHE MOJIEKYJT
COeUHE | MOAU(UKALUN U UX B3aUMOINEPEXO/Ibl. MoupuKaImii, nux duznueckue
HUs XuMuyeckue CBOICTBa ¢docopa: | cBoiicTsa, BOCCTaHOBUTEJIbHBIE

OKHCTTUTETHHBIC (c MeTaJUTlaMH), | ¥ OKUCIIMTENIbHBIE CBOWCTBa (ocdopa,

BOCCTAHOBUTEJIbHBIE (C Oosiee | HAXOXKJACHUE B MHPUPOJE, MOIY4YEHUE U

QJICKTPOOTPUIATCIIBHBIMU HEMCTAaJIlIaMU,

IPUMEHEHHE.
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KHCIIOTaMU-OKUCIIUTEISIME,  OepPTOIETOBOM
COJIBIO) W JUCIPOMOPITMOHUPOBAHMS (CO
1IeJI0Yamu).

Haxosxnenue B Ipupo/ie ¥ ero moaydeHue.
®docdun, ero cTpoeHne U CBONCTBA.
Oxkcuapl hocopa(lll) u (V).

®dochopHbIe KUCIOTHI, UX (PUINYECKUE H
XUMHYECKHE CBOWCTBA.

[Toryuenue u nmpuMeHeHue opTodochopHOit
kucinoThl. Cou opToHOCHOPHOI KHUCIOTHI U
UX PUMEHEHHE.

. T'openue dhocdopa, pacTBopeHUe OKCHIA
dochopa(V) B BoOge. KauecTBenHnas
peakuuss Ha ¢ocdar-annon. Komekmmst
MHUHEPAJIBHBIX YA00pEHHA

CpaBHUBaTh CBOWCTBA  AJUIOTPOIHBIX
MoauUKaIHi.

YcTaHaBIMBaTh  B3aMMOCBSI3M  MEXKIY
okcumamu  Qocdopa,  dochopHBIME
KHCTIoTaMu U docdaramu.
XapaxkTepru3oBaTh ux CBOICTBa
U IPUMCHEHHUE.

WNnentudunmposarts pochar-annoH.
HabGmonate W ONUCHIBATH XUMHUYCCKUIN
HKCIIEPUMEHT

VYraepon | Yrmepon —  anement  IVA-rpynmel. | [laBaTh 0011y10 XapaKTEePUCTUKY

u  ero | AluoTponHble MOAU(UKAIIIK YTIepoaa, UX | JIEMEHTOB

coequHe | momydeHue W cBoiictBa.  CpaBuenue | [VA-rpymnmsl.

HUs CBOWCTB anMasa u rpaduTa. CpaBHUBaTh AJJIOTPOIIHbIE
XuMHYecKue CBOICTBa yriaepoaa: | MogudUKaluKd Yriaepoaa MO CTPOCHUIO,
BOCCTaHOBUTEJIbHbBIE (c rajjoreHaMu, | CBOMCTBaM U IPUMEHEHUIO.

KHUCIIOPOJIOM, ~ CEpOH, a30ToM, BOJOH, | XapakTepru30BaTh OKHCIUTEIbHO-
OKCHIOM meau(1l), KUCJIOTaMHU- | BOCCTAHOBHUTEJIBHBIE CBOMCTBA yIiIepoa.
OKUCIHUTENSIMU) U OKuciutenbHble (¢ | OnucwiBaTh CTpOEHUE MOJIEKYII,
MeTaJljIaMH, BOJIOPOJIOM U MEHee | CBOICTBa, IOJYyYEeHUE U NPUMEHEHUE
AIEKTPOOTPHUIIATETLHBIMUA HEMETAIIJIAMH). YrapHOTO U yTJIEKUCIIOTO T'a30B.

VYrnepoa B npupoae. XapakTepu3oBaTh CBONCTBa KapOOHAaTOB
Oxkcun yraepoxa(ll): crpoenue momnekynel, | U TUAPOKapOOHATOB. [IpuBoaUTH
CBOMCTBA, ITOJIy4EHUE U IPUMEHEHUE. IIPUMEPBl  BAXHEUIIUX  IpEACTaTeNIeH
Oxcun yriepona(lV): crpoeHre MONeKysbl, | COJIe  YroiabHOM  KHCIOTBI M HX
CBOICTBa, OJIy4€HUE U IPUMEHEHHE. 3HAauYEHHE.

VYronbHas KUCioTa U €€ CoaM: KapOOHATHI U

rUApOKapOOHAThl, — UX TPEACTABUTEIH U

IIPUMEHEHHE.

JA. Kosmexkuuss NpupoaHbIX COEIWHEHHUU

yraepona.  Kpucrammmueckue — pemérku

anma3za u rpadura. AacopOuUs OKCHAA

azota(IV) AKTUBUPOBAHHBIM yIJIEM.

Boccranosnenue oxcuna meau(ll) yrinem.

JI. Tlonyuyenue YIIJIEKUCIIOTO rasa

B3aUMOJICHCTBUEM  Mpamopa € COJISTHOU

KHCIIOTOM M MCCIEA0BAaHUE €ro CBOWCTB.

KauecTtBeHHast peakuiysg Ha KapOOHAT-aHUOH

Kpemun | Kpemuuit B mnpupoxne. Ilomyuenume u | OnucbiBaTh ~ BOCCTaHOBUTEIbHBIE U

H U ero | NpuMeHeHUue KPEeMHHUS. OKHUCJIUTEIbHbIE CBOMCTBA KPEMHHUSI, €ro

coequHe | du3nueckue W XHMMUYECKHE CBOMCTBA | HAXOXACHHWE B TNPUPOJE, IOJIYYEHHE U

HUs KPUCTAJITNYECKOTO KpeMHUs: | 00J1aCTH IPUMEHEHHUS.

BOCCTaHOBUTEJIbHBIE (c rajoreHamu,
KHCIIOPOJIOM, pacTBOpaMu  IIEJIOYEN W
TUTABUKOBOM KUCIIOTBI) U OKHCIUTENBHBIE (C
mertamutamu). Oxcua  kpemausa(lV), ero
CBOMCTBA.

KpemHmeBass kucnora ® €€ COJH.

YcraHaBIuMBaTh  B3aUMOCBSA3U  MEXAY
OKCHJIaMH  KPEMHUS, KPEMHHEBBIMHU
KHMCJIOTaMU U CUJIMKATaMH.

OnuceiBaTh  MPOAYKIMI  CHUIMKATHOU
IIPOMBIIIIICHHOCTH.
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CuiukaTHasi TPOMBIIIUIEHHOCTb.

. O3HaKOMJICHHE C KOJUIEKIINEN
NPUPOJHBIX CUJIMKATOB U  NPOIyKIHUEH
CUJIMKATHOU

IIPOMBINUIEHHOCTH. [lonmydyenue
KPEMHHUEBOM KHUCIIOTHl B3aMMOJCHCTBHEM
pacTBOopa CHJIMKAaTa HAaTpUsl C CUJIbHOU
KUCJIOTOM,  pacTBOPEHUE  KPEMHHEBOMH
KHCIIOTBI B IIEIOYH, PA3IOKEHUE NIpU
HarpeBaHUU

1 | [paxtuu | [TomydeHne OKCHIOB HEMETAIIOB U Cobnronath npaBuia TEXHUKH
eckast UCCIIEIOBaHUE UX CBOWCTB 0e3onacHoCcTH npu pabote c
pabora 8 1a00paTOPHBIM 000pyZI0BaHUEM,

1 | IIpaktuu | [lonydeHue T1a30B M MCCIEJOBAaHUE WX | HArpeBaTeIbHLIMU npudopamu,
eckast CBOWCTB XUMUYECKHUMHU pEaKkTUBaMH. DKOHOMHO H
pabota HKOJIOTUYECKU I'pPaMOTHO oOpalarbcs ¢
9 HUMU.

HaGnromate XuMHYecKHe SIBICHUS U
¢ukcupoBaTh pe3yJbTaThl HAOJIOIECHUM.
®opMynupoBaTh BHIBOJIbI HA UX OCHOBE

1 | O606me | BoinosHeHne TECTOBBIX 3aJaHUIl Ha 3HaHUE | BBINOIHATH TECTHI U YIPaKHEHUS,

HUE U Gu3nUecKuX W XMUMHYECKHX  CBOMCTB, | pelIaTh 337a4M 110 TEME.

cucremMa | crmocoboB — momydeHuss u  obOmacreit | [IpoBoANTE OLIEHKY COOCTBEHHBIX
TU3aLUs | HPUMEHEHUS HEMETaJJIOB U UX | JOCTHXKEHHUH B YCBOCHUU TEMBI.
3HAaHUM | COCAUHEHHUN. KoppektrupoBaTs CBOM 3HaHUS B
no teme | IloaroroBka Kk KOHTpOJIBHOM padoTe COOTBETCTBUU C IUIAHUPYEMbBIM
«Hemera pe3ylIbTaToM

JUIBI»

1 | KontposbHas pabota 6 no teme «Hemeramiby

16 TEMA 8. METAJLJIbI

1 | llenoun | [Tomoxenue  mienoyHblX  MeTaioB B | OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUs
ble NepPUOANYECKON CHCTEME  DJIEMEHTOB | (M3MUECKUX ¥ XHWMHUYECKHX CBOWCTB
metasuibl | JI. 1. MeHaeneeBa U CTpOGHUE X aTOMOB. | IIEJIOYHBIX METAIJIOB B 3aBUCHUMOCTH OT

3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U
XMMHYECKUX CBOMCTB B 3aBHCHUMOCTH OT
aTOMHOTO HOMepa MeTaia (M3MEHEHHE
IJIOTHOCTH, TEMIEparyp IUIABICHUS U
KUIIEHUS, PeaKIUii ¢ BOJIOI).

Enunnunoe, ocoOcHHOe U o0miee B
peakusx ¢ KHCIOPOJAOM,  JAPYTHMMH
HEeMeTaJllIaMH, KUJIKUM aMMHaKOM,
OpPraHWYeCKUMH ¥ HEOPraHUYECKUMHU
KHCIIOTaMU U Ap. COETMHEHUSIMHU.
Haxoxxnenue B mpupoje, uX MOJydyeHUE U
MIpUMEHEHHE.

OKcuipl, UX MOTyYEeHNE U CBOMCTBA.
[I{€moun, UX CBOMCTBA U IPUMEHEHUE.
Comm IIEJIOYHBIX METaJIJIOB, Hux
MPEACTABUTENH U 3HAUCHHE.

. OOpa3upbl  MHIENOYHBIX  METAJIJIOB.
BzaumopeiicTBue MIETOYHBIX METALIOB C
BOJIOM. Peakumsi oxpamumBaHus IUIAMEHU
COJISIMH IIEJTOYHBIX METAJJIOB

X aTOMHOT'O HOMeEpa.
XapakTepu3oBarth HaXOXKJIEHUE B
HpPIpOI[C, nonyquHe 158 HpI/IMeHCHI/Ie
[IEJIOYHBIX METAJIOB B CBETE OOIIETO,
0COOEHHOTO U €IUHUYHOTO.

OnuceiBaTh OWHAPHBIE KHUCIOPOJHBIE
COCINMHCHUS IICJIOYHBIX MECTAJIJIOB U
YCTaHABIMBAaTh TI'EHETHUYECKYIO  CBS3b
Me>1<11y COCINHCHUAMU.

XapakTepu3oBaTh CBOWCTBA METAJIOB,
OKCH/IOB, TUIPOKCUIOB Hu coiel
[IETIOYHBIX METAIIJIOB U UX MIPUMEHEHHE.
Nnentudummposats COCIMHCHHUS
MIEJIOYHBIX METAJIIOB.

HaOmromate M ONKUCHEIBATE XUMHYECKUI
AKCIIEPUMEHT
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Mertann | CTpoeHue aTOMOB Me/IU U cepedpa.
bl [b- Du3nyecKkue U XMMUYECKHME CBOMCTBA ATHUX | XapaKTepU30BaTh CTPOCHHE  ATOMOB,
TPYIIBL: | METAJJIOB, UX MOJIYyYEHUE U TPUMEHEHUE. bu3MUecKue MW XUMHYECKHE CBOWCTBA
Menp U | Menp 1 cepedpo B Ipupo/Ie. Meau u cepedpa.
cepeOpo | CoiicTBa W TPHUMEHEHHWE BAKHEHIIMX | UX COCAMHCHUU.
coequnenuii: okcumoB wmemu(l) wu (1), | OnuceiBaTh CcBOMCTBA M IPUMEHCHHE
cepeopa(l); comeit memu(ll) (xnopuaa u | OKCUAOB U BOXKHEWIIUX cojiel cepedpa u
cynbdara) u cepebpa (dpropuma, HUTpaTa, | MEOM.
XpoMmaTa U alerara). Pacrnio3HaBaTh KaTHOHBI MEJIM U cepedpa.
JI. KayecTBeHHbIE peakIMu Ha KaTUOHBI
Meu U cepedpa
bepunm | Ilonoxxenne B mnepuoaudeckoi cucrteme | [JaBatb o0uIyro XapaKTEPUCTUKY
, anemeHToB [l. 1. MenaeneeBa U CTPOECHUS | DIEMEHTOB
MarHuii | atoMoB MeTa/uioB || A-rpynisb. IIA-rpynmbel Ha OCHOBE WX IOJIOKECHUS
u Haxoxnenne B mpupone, IOJIy4EHUE, | B IEPUOAUUECKON CHUCTEME DIIEMEHTOB
menoyH | GU3MYECKUEe H XUMHUYECKHe CBOWCTBa, | [[. 1. MenaeneeBa u CTpOCHHUS aTOMOB.
03eMellb | IPUMEHEHUE IETIOYHO3EMENBbHBIX | Y CTaHABIMBATh 3aKOHOMEPHOCTH
HbIE METAJJIOB U WX BAXKHEUIINX COEIWHEHUH | m3MeHeHus cBoicTB B [IA-rpymnme.
MeTaJljbl | (OKCHUIOB, TUAPOKCUIOB U COJIEH). XapakTepu3oBarb HaXO0X/IeHUE B
. OGpa3sisl METaJIOB IIA-rpynnel. | mpupoae, NOJIyYeHHE W IpPUMEHEHUE
Bzaumopneiictere KaJbLUs C BOJIOM. | IIETOYHO3EMENBHBIX METAJUIOB B CBETE
['openne Maruss B Boae U TBEPIOM | OOIIETr0, OCOOCHHOTO U €AMHUYHOTO.
yriekuciaoM raze. KadectBeHHele peakuuu | OnUCHIBaTh  OMHAPHBIE  KHUCIOPOIHBIC
HAa KAaTUOHBl MAarHus, Kajbls, Oapus. | COSTUHEHHS 1IEII0YHO3EMETbHBIX
Peakiuu oxpammuBaHusl IJIAMEHU COJISIMH | METAJJIOB u yCTaHaBIIMBATh
meTaisioB |IA-rpymirsl FEHETUYECKYI0  CBSI3b  MEXAY  HX
COCTMHEHUSIMU.
XapakTepu3oBaTb CBOWMCTBAa METAJUIOB,
OKCHJOB, THUIAPOKCHUJIOB M  COJEH
LIEJIOYHBIX METAIOB U UX IPUMEHEHHE.
NnentudunmpoBats coeqnHEHUST MarHus
, Kanp1us, 6apus.
Ha6nronaTe 1 onuchIBaTh XUMUUECKHI
AKCIIEPUMEHT
Kectko | BpemeHHas 1 MOCTOsIHHAS KECTKOCTh BOJBI | XapaKTepU30BaTh BPEMEHHYIO u
CTh U crocoObl YCTpaHEHHUs KaXKIOr0 W3 TUIOB. | TOCTOSIHHYIO ®KECTKOCTH BOBI.
BOAbl U | MlOHHTEL. VYcraHaBiuBaTh  B3aUMOCBSI3b  MEXKITY
cnocoOs! | JI.  Ilomyuenue  k€cTKOM  BOJABI M | MIPUUMHAMHU >KECTKOCTU M crioco0amu eé
eé YCTpPaHEHHUE KECTKOCTH YCTpaHEHUS.
yCTpaHe OnuceIBaTh Bpea )KECTKOU BOJIBI.
HUSA HaOmromaTth ¥ ONKUCHIBATE XUMHYECKHI
AKCIIEPUMEHT
[unk [Tonoxxenne B mnepuoanueckor cucteMe | OnuchIBaTh CTpOCHHE aroma,

anemenToB JI. 1. MenneneeBa u cTpoeHus
aToMoB 1uHKa. Ero ¢Qusmueckue u
XUMUYECKHE CBoMCcTBa. HaxoxzaeHue B
IIPUPOJE, OJYUYEHHUE U IPUMEHEHNE INHKA.
Oxkcua, THIPOKCHI M COJNM ILMHKA: UX
CBOMCTBA U IPUMEHEHHE.

JI. Ilomydyenue u ucciaenoBaHUE CBOWCTB
TUAPOKCHUIA [IMHKA

duznueckue  XMMHUYECKHE  CBOWCTBA,
MOJIYYCHHUE U IPUMEHCHUC IIUHKA.
ApryMeHTHpOBaTh amdoTepHbIe
CBOICTBAa OKCHJa W THUIPOKCHIA IMHKA
XUMUYECKUM SKCIIEPUMEHTOM.
XapaxkTepru3oBaTh
KOMIUIEKCOOOpa3oBaHWe Ha TpUMepe
IIMHKAaTOB.
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AnroMu
HUH W©
ero
coenuHe
HHSA

[lonoxxeHue B TEPUOIUYECKOM CHUCTEME
snemenToB JI. 1. MenneneeBa u cTpoeHuUs
aToMOB amioMuHUSA. Ero dQusuueckue wu
XUMHYECKHE CBOMcTBA. HaxokigeHune B
npupoje, TMOJy4eHHEe U  [PUMEHEHHE
ATFOMHMHUS.

Okcup, THUAPOKCUI U COJU alfOMUHUS (B
KOTOPBIX AFOMHUHUN HAaXOAUTCS B BHJIC
KaTHOHA U alllOMUHAThl): WX CBOMCTBA HU
MIpUMEHEHHE.

Oprannyueckue COeIMHEHUS ATTFOMUHUSL.

JL. BzaumoneiictBue AITIOMUHUSI C
pacTBOpaMu KUCJIOT u ICIIOYCH.
[Tonyuenue u HU3y4YCHHUE CBOWCTB
TUAPOKCHIA ATFOMUHUS

OnucsiBath CTPOCHHUE aToma,
¢u3nyeckue  XMMHUYECKHE  CBOMCTBA,
[IOJIy4YE€HUE U IPUMEHEHHUE aTIOMUHUS.

AprymMeHTHpOBaTh amdoTepHbIe
CBOWMCTBA  OKCMJAa W  THAPOKCUIA
QTFOMUHHUS XUMHUYECKUM
AKCIIEPUMEHTOM.

XapakTepu3oBarb

KOMIUIEKCOOOpa3oBaHHe Ha  IMpHUMEpe
AIFOMUHATOB.

XpoM u
ero
coeuHe
HUS

[TonoxxeHue B MNEPUOJUYECKON CHUCTEME
anemeHToB J[. . MenneneeBa u CcTpoeHus
atomMmoB xpoma. Ero ¢usuyeckue w
XHMHYECKHE CBoMcTBa. HaxoxaeHme B
MPUPOJE, MOJYUYEHHUE U IPUMEHEHUE XPOMa.
CBolicTBa, TOJIy4YeHHUE U I[PUMEHEHHE
BOKHEHIIINX COCTMHEHUSI XpOMa: OKCUIOB U
TUAPOKCHIOB  XpoMa, JUXPOMAToOB W
XpOMAaTOB IIETOYHBIX METAJLJIOB.
3aBHCHMOCTE KUCIIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB M THJIPOKCHJIOB XpOMa OT CTEIEHU
€ro OKMCJICHHS.

XpoMmatbl u JIUXPOMATHI, ux
BSaI/IMOHepeXOIII)I nu OKHUCIIUTCIIBHBIC
CBOMCTBA.

. IlomyyeHune W uCCIEOOBAHHE CBOWCTB
ruapokcuaa  xpoma(lll). OxwucnurenbHbIE
CBOMCTBA JUXPOMATa KaJlus

XapaxkTepru3oBaTh Xpom 10 ero
MOJIO)KEHUIO B MEPUOJIMYECKON CHCTEME
3JIEMEHTOB . . MengaeneeBa "
CTPOCHHIO  aTOMOB, (U3HYECKHE W
XUMHUYECKHUE CBOICTBA, IMOJIYYEHUE U
npuMeHeHue  xpoma. I[IporHoszmpoBaTh
CBOHCTBA Ba)KHEUIITNX COE€IMHEHUN
(OKCHJIOB M TMAPOKCUIOB XpoMma) B
3aBUCUMOCTH OT CTENEHH OKMCIICHUS
xpoma. [TIpoBOIUTS, HaOJII01aTh
Y OIUCHIBATh XUMUYECKUN SKCIIEPUMEHT

Mapran
1

IlonoxxeHue B INEPUOIUYECKOM CHUCTEME
anemeHToB J[. . MenneneeBa u cTpoeHus
aToMoB Mapranna. Ero ¢usudeckue u
XHMHYECKHE cBoWcTBAa. HaxoxneHue B
NpUpoJe, TOJy4eHHE U  [PUMEHEHHE
Maprasia.

Ilonyuenue, cBOMCTBA U IPUMEHEHUE
BOKHENIINX COEIMHEHUI MapraHua:
OKCHJIOB U TUJIPOKCUIOB, COJIEH MapraHia B
Pa3JIMYHON CTENEHU OKUCIICHUS.

Comu wmapranna (VIIl), 3aBucuMocTh uX
OKHUCITUTEIBHBIX ~ CBOWCTB  OT  Cpeibl
pacTBopa.

. OxuCcIuTENbHbIC CBOICTRBA
NepMaHraHara Kajaus

XapakTepu3oBaTb Maprasely IO €ro
MOJIO)KEHUIO B MEPUOJIMYECKON CHCTEME
3JIEMEHTOB . . Menneneera 51
CTPOEHHIO  aToMOB, (u3HUECKHEe U
XMMHUYECKHE CBOWCTBA, MOJYYEHUE U
MPUMEHEHHUE Mapraxiia.

[Iporno3upoBars CBOMCTBA Ba)KHEUIIHUX
COeTMHEHUN (OKCUIOB, THUIAPOKCHIOB H
coleil  MapraHiia) B  3aBHCHMOCTH
OT CTEIEHHN OKUCIICHUS] MapraHia

Kemeszo
u ero
COeIUHE
HUS

[TonoxkxeHne B MEPUOJUYECKON CHUCTEME
anemenToB J[. 1. MenneneeBa u cTpoeHus
aToMoB xkene3a. Ero ¢Qusmueckue u
XUMHUYECKHe cBolicTBa. Haxoxaenue B
npupojie, NojaydyeHue (4yryHa U CTajlu) U

XapakTepus3oBaTb  KEJIE30 MO  €ro
IIOJIOXKEHUIO B IIEPUOJUYECKON CHUCTEME

3JIEMEHTOB . . MenneneeBa u
CTPOEHHIO  aToMOB, (uU3HUECKHEe U
XUMHWYECKHE  CBOWCTBA,  TOJYyYCHHE
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MIpUMEHEHHUE Kee3a.
[Tonydyenue, cBOWCTBA U TPUMEHEHUE
BakHenmmx coequnenuit xenesa(ll) u (11):
OKCHJIOB, TUIPOKCHUJIOB, COJIEH.
KomIekcHbIe COSIUHECHUS Kele3a.

JI. Komekuus xenezoconepkanux pya,

qyryHa u CTaJIHu. IToyyenue
HEPAaCTBOPUMBIX THAPOKCUIOB JKele3a W
U3y4eHUE HX CBOWCTB. ITonyyenue

KOMIIJICKCHBIX COGI[I/IHCHI/Iﬁ Keye3a

(dyryHa ¥ cTajm) U NpUMEHEHUE XKele3a
U €r0 CILIaBOB.

[IporHo3upoBarh CBOWCTBA BAXKHEMIIUX
coeMHEHUN (OKCHUIOB U THJIPOKCHIIOB
’Kele3a) B 3aBUCUMOCTH OT  CTEIEHU
OKHUCJICHUS XKele3a.

PacniosnaBath karuonsl sxenesa(ll) u (111)

1 | [Ipaktnu | Pemenue SKCHEpUMEHTANBHBIX 3a/a4 IO | DKCIEPUMEHTAIBHO MOMydaTh HamOoiee
eckast teme «[loyueHne coeAMHEHUI METAJUIOB U | paclpOCTpaHEHHbIE COEJMHEHUs
pabora | UcCcleIOBaHHE UX CBOMCTBY METaJUIOB U M3y4aTh UX CBOIMCTBA
10

1 | Ilpaktuu | Pemienue sKcrnepuMEHTANBHBIX 3adad 1o | BeicTpauBath I1J1aH aHanusa
eckast temaM «Metaiuib» U «Hemeramasn» KayeCTBEHHOI'0  COCTaBa  COEJAMHEHHI
pabora METAJUIOB M HEMETAJJIOB
11

1 | O6o06mue | BolnosHEHHE TECTOBBIX 3aJaHUI Ha 3HaHUE | BBINOMHATP TECTBl U YHOpaKHEHUS,
HUE U CTpOEHHUs, (PU3MUYECKUX M XMMMYECKHMX | PEIIaTh 3a7a4yM 110 TEME.
cucreMa | CBOMCTB, rmoiydeHne u  npumenenue | [IpoBoauts OLIEHKY  COOCTBEHHBIX
TU3aLUs | METAJUIOB U UX COCTUHEHUH. JOCTH)KEHUI B YCBOGHUH TEMBI.
3HaHui | IloaroroBka Kk KOHTPOJIBHOM paboTe KoppektupoBate  cBOM  3HaHMS B
10 TEME COOTBETCTBUU C IUITAHUPYEMBIM
«Metan pe3ynpTaTomM
JIBI»

1 | KontposbHas pabota 7 o teme «MeTajuib»

1 | Ob6obmenue 1 cucreMaTH3alus 3HaHUH 0 Kypcy O0IIei XuMuu

1 | Urorosas koHTpoabHas paboTa o Kypcy oOrield XuMuu

7 | Pe3epBHOe Bpems

105 | Mtoro
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