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BBoaHast yacrnb

Paboyas yueOHas mporpamma mo xuMmuM ais 11 kjnacca paspaboraHa Ha
OCHOBE MPUMEPHOH MPOrpaMMbl, YTBEPIKAECHHOH MUHHCTEPCTBOM 00pa30BaHus U
Hayku P®, nox pemakuumeit asrop O. C. I'abpuensH. [IporpaMMa cOOTBETCTBYET
yueOHuKy «Xumus 11 kiace», apropel O.C. ["'aOpHesH, KOTOPbld COOTBETCTBYET
00s3aT€IbHOMY MUHUMYMY COJACP)KaHMs CPEAHEro oOpa3oBaHMs MO XUMHM,
denepanbHOMY KOMIOHEHTY TOCYJAPCTBEHHOTO CTaHAapTa M YueOHOMY TMJjIaHy
ILIKOJIBL.

Pabouas nporpamma no xumuu a1s o0yyatonmxes 11 kimacca cocraBieHa Ha
OCHOBE CJICAYIOIIMX TOKYMEHTOB!

- deaepasbHOTO  TOCYAAPCTBEHHOTO  00pPa30BaTENILHOTO  CTaHAapTa
OCHOBHOro o0uiero oOpazoanus. denepansHoro 3akoHa «O0 oOpa3oBaHMU B
Poccuiickoii denepaumuy ot 29.12.2012 r. Ne 273-®3 (¢ uzmeneHusmu 2015-
2016r.r.);

- deaepalbHOr0  roCyAapCTBEHHOr0  00pa30BATENILHOIO  CTaHJaapTa
OCHOBHOTO 00mIero o0Opa3oBaHus, YTBEPXKACHHOTO TPHKAa30M MUWHHCTEPCTBA
oOpaszoBanust U Hayku Poccuiickoii ®enepanmu ot 17.12.2010 r. Ne 1897 (c
u3MeHeHusiMu 0T 29.12.2014 r.; 31.12.2015 r.);

-IIpumepHoii OCHOBHOWM 00pa30BAaTENbHONM MPOrpaMMbl OCHOBHOIO OOLIErO
oOpa3oBaHus, 0OA00peHHOI pemeHueM (eaeparbHOr0 YYEeOHO-METOAUYECKOTO
o0beMHEHNS IO 001EMY 00pazoBaHuto (mpotokou ot 8 anpens 2015 r. Nel/15);

-OcHOBHOM 00pa3oBaTeIbHOI MporpaMMbl OCHOBHOTO 0011ero oOpa3oBaHHs
MBOY Monoaexaunckoi COII um. JI. C. Munorpanosa.



ILnanupyemble pe3yibTaTbl 0CBOCHHS Y4€OHOr0 npeamera

JlesaTenbHOCTh 00Pa30BATENILHONO YUPEKICHUSI CPEAHEro o0pa3oBaHMs B
o0yueHun XUMUHA HarpasjieHa Ha JOCTHIKEHUE VYaIMMHUCA
CJIEAYIOIIMX JJHYHOCTHBIX Pe3Y/IbTATOB:

- B UIEHHOCTHO-OPUEHTALMOHHON c(epe - UyBCTBO NOPAOCTH 32 POCCHIICKYIO
XUMUYECKYH) HAyKy, TYMaHW3M, OTHOIIEHHE K TPYyay, LUEIEYCTPEMIIEHHOCTD,
CaMOKOHTPOJIb H CaMOOILIEHKA,

- B TPYAOBOH cdepe - rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaibHEHILECH
00pazoBaTeNbHON TPACKTOPHH,

- B [I03HABATEIbHON (KOTHUTUBHOM, HHTEJLIEKTYAIBHOI) cepe - MOTHBALHA
YUECHUS, YMEHUE YIIPABIATH CBOCH NO3HABATEIILHON AEATEIBHOCTBIO.

MeranpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMH CpEIHEN
LIKOJIbI [IPOrPamMMbl [0 XUMHH ABIIAFOTCA:

- BIAQJCHHE YHUBEPCAIbHBIMH  €CTECTBEHHO-HAYUHBIMH  CrocoOamu
NEATENBHOCTH: HaOJrO/IEHKE, H3MEPEHHE, SKCIIEPUMEHT, yueOHOe
UCCIIEI0BAHNE, IPUMEHEHHE OCHOBHBIX METOA0B [TO3HAHUS (cucTeMHO-
UH(POPMALIMOHHBIM aHAIN3, MOJAEIMPOBAHUE) ISl U3YUEHHS PA3TUYHBIX CTOPOH
OKPY KaroIel 1eNCTBUTEIBHOCTH,

- HUCHOJB30BAHUE YHHUBEPCATBHBIX CIHOCOOOB JEATENIBHOCTH MO PELUCHUIO
npoOJaeM W OCHOBHBIX MHTE/UIEKTYaJIbHBIX ONEpaluii: UCIOIb30BAaHUE OCHOBHBIX
WHTEJUICKTYAJBHBIX ONepanyid: OpMYJIMPOBAHUE THITOTE3, aHAIM3 M CHHTE3,
CpaBHEHUE, 0000OLIEHUE, CUCTEMATU3ALUSA, BBISBICHUE NPUYMHHO-CIIEACTBEHHBIX
CBA3€H, MOMCK aHAJIOTOB;

- YMEHHE TEHEPUPOBATH MJIEH M OMNPEACIATE CPEACTBA, HEOOXOIMMBIE JUIS
WX pealiu3aLuny,

- YMEHHE OMNPENENATh IEINH W 3a]a4d JACATEIIBHOCTH, BBIOMpPATh CPEICTBA
peanu3anyy UeJH U IPUMEHATD UX HA IIPAKTUKE,

- HCMOJIb30BAHME Pa3/IMYHBIX HCTOYHWKOB Ul TOJIYYEHUS XUMUYECKOM
UH(pOopMaLnu.

Ilnanupyembie npeaMeTHbIC Pe3YJbTAThI

BrinyckHUK Ha 6a30BOM YPOBHE HAY4YMTCSL:

- packpbiBaThb Ha MPUMEPAX POJb XMMHUH B (POPMHPOBAHWUH COBPEMEHHOM
HAY4YHOH KapTHUHBI MUPA U B IPAKTHYECKON ACATEIbHOCTU YETI0BEKA,

- JIEMOHCTPHPOBATh HA NIPUMEPAX B3aHMOCBA3b MEKIY XHMHEH U JAPYTHMHU
€CTECTBEHHBIMHU HAyKaMH;

- pacKpbIBaTh HA MPUMEPAX TOJIOKEHUS TEOPUHM XUMHUYECKOTO CTPOCHHUS
A M. bytneposa;

- moHuMars pusndeckuii cmeica [lepuoauueckoro 3akona /.M. Menneneesa
U HA €ro OCHOBE OOBACHATH 3aBHCHMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB H
00pa30BaHHBIX UMM BELIECTB OT 3JIEKTPOHHOIO CTPOEHH ST aTOMOB;



- OOBSACHATH MPHYMHBI MHOrooOpa3usi BELIECTB Ha OCHOBE OOIIMX
Npe/ICTaBICHU 00 UX COCTABE U CTPOEHUM,

- TIPUMEHATH MPaBUJia CHCTEMATHUYECKOH MEXAYHApPOAHOW HOMEHKIATYPhI
KaK CpeACTBA pa3IUyCHMs W MACHTU(UKAIUMK BEIIECTB MO MX COCTaBy M
CTPOEHHUIO;

- COCTaBJIATH MOJIEKYJISIPHBIE W CTPYKTYPHBIE (HOPMYJIBI OpPraHMYECKHX
BEUICCTB Kak HOcuTenaei mHpopMalyu O CTPOCHUM BEIIECTBA, €r0 CBOMCTBAX M
NPUHAUIEKHOCTHU K ONPEAECIIEHHOMY KJIacCy COEIMHEHUH;

- XapakTepu30BaThb OPraHMYECKHUE BEILECTBA IO COCTABY, CTPOCHHUIO H
CBOWCTBAaM, YCTaHABIMBAThb NPHUYMHHO-CICACTBEHHBIC CBSA3M MEXKIY AaHHBIMH
XapaKTePUCTUKAMM BEILIECTBA;

- TOPUBOAUTH  TPUMEPBl  XUMWYECKMX  pPEaKUMid, pacKpbIBAIOILMX
XapaKTepPHBIC CBOMCTBA THUIMHWYHBIX TPEACTABUTENICH KJIACCOB OPraHMYeCKHX
BEILLIECTB € LUEbI0 X UACHTU(PUKAIUK U O0BICHEHUS 001aCTU MPUMEHEHUS,

- MPOTHO3WPOBATh BO3MOKHOCTH MPOTEKAaHWs XUMHYECKMX peakiuii Ha
OCHOBE 3HAHHUH O THMaX XUMHYECKOH CBS3H B MOJIEKYJaX PEareHTOB W HX
PEAKIUOHHOM CMOCOOHOCTH,

- UCIOJIB30BAaTh 3HAHUA O COCTABE, CTPOCHUM M XMMMYECKHUX CBOWHCTBAX
BEIIECTB, /TSl O€30MacHOTO MTPUMEHEHHUS B TPAKTHYECKOH NCATETbHOCTH,

- TMPUBOJUTH TPUMEPBl TMPAKTHUECKOTO HCMOJB30BAHUSA TMPOJYKTOB
nepepaboTku HEPTH W NPUPOJHOrO Tra3a, BBICOKOMOJIEKYJISIPHBIX COCAUHEHWI
(MONMMATUIICHA, CHHTETHUECKOTO KayuyKa, alleTaTHOro BOJIOKHA),

- TIPOBOJWTH OMBITBI MO PAcCNO3HABAHWK) OPraHMYECKHX BEHIECTB:
ITIULIEPUHA, YKCYCHOM KHCJIOTHI, HEMPEACTbHBIX JKUPOB, TJHOKO3bI, Kpaxmaa,
OENIKOB — B COCTABE MULIEBBIX MPOAYKTOB M KOCMETUYECKUX CPE/ICTB;

- BJIQJIETh TIpaBWJIAMH M TIppeMamMu Oe30macHOil padoThl ¢ XUMHYECKUMH
BELIECTBAMH M 1a00PATOPHBIM 000pY10BAaHHEM,

- YCTAHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH PeaKMu U CMELECHUS
XUMHUYECKOTO PABHOBECHSI OT pa3MUHBIX (PAaKTOPOB C TMEIBI OIpPeAeIeHuUs
ONTUMAIbHBIX YCJIOBUH MPOTEKAHUS XUMUUYECKUX MPOLIECCOB,

- IPUBOJIUTE IIPUMEPBI THAPOJIN3A COJIEH B MOBCEAHEBHOM KMU3HU YEIOBEKA,

- TPUBOIUTH NPHUMEPHl OKHUCIMTEIBHO-BOCCTAHOBUTE/IBHBIX PEaKkLMi B
IPUPOJIE, MPOM3BOACTBEHHBIX MPOLECCaX U )KM3HEACATEILHOCTH OPraHU3MOB;

- NPUBOJUTH MPUMEPBl XUMHUYECKUX PEAKIMM, pacKpbIBaOMX 0OLIHE
XMMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAIIIOB,

- TMPOBOJAUTL PACUEThl HA HAXMKACHUE MOJIEKYJSIPHOH  (hOPMYJIbI
YIJIEBOJOPOAA MO MPOAYKTAM CrOPaHHUS U MO €ro OTHOCHUTEIbHOW IUIOTHOCTU U
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISAIIHX B €TI0 COCTaB;



- BJIaJIETh IpaBWiaMH O€30MacHOro oOpalieHHs C €JIKMMH, FOPIOYMMH U
TOKCUYHBIMH BELIECTBAMM, CPEICTBAMHU ObITOBOM XUMUH;

- OCYLIECTBJIATH TIOMCK XWMHYECKOH HMH(POpMauMyd 10 Ha3BaAHUSM,
uaeHTU(UKATOpam, CTPYKTYPHBIM (hOpMYJiaM BELLECTB;

- MPEACTaBIAThL NMYTH PpeleHWs TNIo0AbHBIX MpoOJieM, CTOSIIMX MEpen
YEJIOBEYECTBOM: DKOJIOTHYCCKHUX, DHEPreTHYECKUX, CBIPBEBBIX, U POJIb XUMHHU B
PELIECHUH STUX MPOOJIEM.

BbINyCKHHUK Ha 0a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYMTHCH:

- WUIKOCTPUPOBATE HA MPUMEPAX CTAHOBJIIEHUE W DBOJIIOLMIO OPraHUYECKOM
XHMUHU KaK HAYKHA HA PA3IMYHBIX HCTOPHYCCKUX dTanax €¢ pa3BUTHA,

- UCIOJIB30BATH METO/Ibl HAYYHOI'0 MTO3HAHUS [IPU BBLINOJIHEHUHN MPOEKTOB U
yueOHO-MCCIIEIOBATENBCKHX 3a/1a4 10 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJYUYECHUS 1
pacno3HaBaHHsl OPTaHUYCCKHUX BEIICCTB,

- O0BACHATHL OpUpPOay U C€rnocoObl 00pa3OBaHMS XMMMYECKOW CBSI3U:
KOBJIEHTHOM (MOJSAPHOM, HEMONSAPHOH ), MOHHOH, META/UTMYECKONH, BOJOPOIHONH —
C LIEJIBIO OTIPEACIIEHNS XUMHYECKOH aKTHBHOCTH BEIECTB,

- YCTaHaBJIMBATh TCHETUYECKYH) CBSA3b MEXAY KJIacCaMU OPraHuveCKux
BCLIECTB, [UIi OOOCHOBAHUS MNPUHLMIMAIBHONH BO3MOXKHOCTH [MOJTYYEHUS
OpPraHMYeCKUX COECIMHEHUH 3a/ITaHHOr0 COCTaBa W CTPOCHHUS.



Coaepxxanue yueGuoro Kypca

Tema 1. CTpoeHne BeuecTBa.

OCHOBHBIC CBEICHUS O CTPOCHUHM aroma. Slapo: MPOTOHBI U HEHTPOHEI,
H3otonsl. OnexkTpoHHas obOonmouka. DHepreTuueckuit ypoBeHb, OcobGeHHOCTH
CTPOSHHS DJIGKTPOHHBIX 000JIOYEK aTOMOB JJIEMEHTOB 4-ro M 5-ro nepuojoB
nepuoandeckoit cucremsl . M. Menzeneesa (nepexoaHsix syieMeHTOB). [Tonarne
00 opbutanax, §- W Pp-opOuTanM, DNEKTPOHHBIE KOH(QHUrypauM¥ aTroMOB
XMMHYECKHUX IJIEMEHTOB,

[Tepuonuueckuii 3akoH I, Y. MeHzaenceBa B CBETE YYEHHS O CTPOCHHHM
aroma, Omxpemue 1. Hl. Nk eessm Mg s U ERETD FaOmE.

[Tepuonuueckas cucrema XuMu4eckux memenTos JI. . Memy |
rpaguyeckoe OTOOpakeHHE TEPUOJUYECKOro 3aKoHa. MOU3MUYECKH CMBICH
TIOPAAKOBONO HOMEpA 3JIEMEHTA, HOMEpPA TNEpUoJa U HOMEpa IpyIel. BaneHTHBIE
3NIeKTPOHBI. [IpHYMHBI M3MEHEHUS CBOMCTB JJIEMEHTOB B MEpPHOAAX M Ipymnmnax
(rmaBHBIX moarpynmnax).[TojiojkeHre BOJOPOIa B IEPUOANIECKOM CHCTEME,

3HaueHHE IEPUOANIECKOTO 3aKOHA U TIEPHOJMUECKON CUCTEMbBI XUMHUECKUX
anemeHnToB JI. 1. MenneneeBa aid pa3sBUTHs HAyKd U NOHMMAaHUS XUMHYECKOH
KapTUHEI MUpA.

JdemMoHcTpanum.
1. . Memmeneena.

JlaGopaTopHblii omsiT. 11. I
AIIEMEHTOB C MOMOIIBIO HCMOJIB30BAHUS KAPTOUEK.

Honnass xumuueckas ¢Bsa3b. Karnonsl u aHuonel. Knaccuduxanus noHOB.
HoHuble kpucTamiuueckue pewmerkyd. CBOWCTBA BEIIECTB C HSTHUM TUIOM
KPUCTATHYECKUX PELIETOK.

KoBaneHTHas XUMHUYECKasi CBA3b. DJIEKTPOOTpULIATENbHOCTh. [lonspHas u
HEMnoJisipHass KOBaleHTHbIC CBA3W. Jlunonb. I[lonspHOCTH CBS3M M HOISAPHOCTH
MOJIeKy/ibl. OOMEHHBIH M JOHOPHO-aKLENTOPHBI MEXaHU3MbI O0O0pa3OBaHHUs
KOBAJICHTHON CBS3H. MONEKYIAPHBIE MU ATOMHBIE KPUCTANIMYECKUE PELICTKH.
CBoiicTBa BEIIECTB € STUMHU THUIIAMH KPUCTAIUIMYECKUX PEIIETOK.

Meramnueckas xumuueckas CBS3b. (OCOOGHHOCTH CTPOCHHS aTOMOB
METa/LUI0B. MeTanmmyeckas XUMHYECKas CBA3b M METATTMUECKAsS KPUCTALINYECKas
pewrerka. CpoiiicTba BEMECTB ¢ YTAM THITOM CBA3L.

Bonopoanas XUMHUECKas CBSA3b. MexMmonexynspHas "
BHYTPUMOJIEKYJIIpHAsE BOAOPOAHAS CBA3b. 3HAYEHHWE BOJOPOJHOW CBS3HM JUIA
OpraHu3alHH CTPYKTYP OHONMOIMMEPOB.

KontponbHasi pabora Nel «CtpoeHue atoma. Buasi CBA3H».

Tema 2. ArperaTHbie COCTOSIHHSI BeIeCTB.

[Tonumepsl.  IInacTMacchl:  TEpPMOIUIACTHL U PEAKTOIUIACTBI,  HX
OpPeACTaBUTENM UM TNpUMeHeHHe. BoyokHa: mnpuponaHbsle (pacTUTENbHBIE U
XHUBOTHBIE) U XMMUYECKHE (MICKYCCTBEHHBIE M CUHTETUYECKHE), UX TIPEACTABUTENN
U IPUMEHEHHE.

["a3000pa3HOe CREITOFIES BRENEeaBaa. TPH AaTReBaEER QORI TOHHMAS BOQEI .
OcobGeHHOCTH CTPOESHMS Ta30B. MOSApPHBI 00bEM ra3000pa3HbIX BEIECTB.

e (OPMBI IEPHOAMIECKOH CHCTEMBI 3JIEMEHTOB

MIEPUOAMICSCKOI TaOIULIBI




ITpuMepsl 1a3000pa3HBIX NPHPOAHBIX CMeECeH: BO3AYX, MPUPOIAHBIH ras.
3arpsisHeHne atMocdepsl (KHCTOTHBIC A0KAM, napHHKOBEIH 3ddext) u Gopsba ¢
HUMH,

[TpeacraBuTenu razooGpasHbIX Bemecm Bo;:opo;:, Kncnopoa, YIJICKHCIIBIH
ras, aMMuakx, STwicH, Mx monyqenwue, PRI W [PE SHABIHHIE..

XKuaxkoe cOCTOSHHE BELIECTBA. Boga, HOTpeéneHHe BOJ_IbI B ObITY M Ha
APOH3BOACTBE. JKECTKOCTH BOMB H CHIOCOOH €€ WETPRUSHIs .

MiiHepasibHBIe BOJBI, HX HCTIO/IB30BAHHE B CTOJIOBBIX U QUeOHBIX HEnsX.

Kuakue KpUCTaIbl H HX TPUMEHEHHE.

Trepaoe cocTosiHUe BelecTBa. AMOpP(QHBIE TBEpAbIC BELIECTBA B IIPHPOJE U
B JKH3HH 4Ye/IOBEKA, WX 3HAYCHHE M TPHUMEHEHHE. KpHCTAIIHYECKOe CTPOCHHE
BeLIECTBa.

HucnepcHsie cucteMbl. IloHATHE O AWcHepcHBIX cHeTeMax. JlucriepeHas
aza u gucnepcHoHHas cpeda. KiaccuduKkalus JHCHEPCHBIX CHCTEM B
3aBUCHMOCTH OT ArperaTHOro COCTOSHUS AMCHEPCHOM cpedsl W AWCHEPCHOHHON
(azsi.

I'py6oaucnepcHble CHCTEMBI: SMYIIbCHH, CYCIIEH3UH, adPO3ONM,

TOHKOAUCHEPCHBIC CHCTEMBI: NG il SOMH.

Coctas BemiecTBa M CMeceil. Beomecma NOIRKISPIQIQ —H
HEMOJIEKYJISIPHOTO CTPOCHHS . QKO MOCTOSHCTEA COCTARR BELIECTER.

[ToHsTHE «AOAA» M €€ PasHOBHAHOCTH: MaccoBas (HOjiA DJIEMEHTOB B
COGAMHEHHH, J0/11 KOMIIOHEHTa B CMECH = A0jIS MpUMEceH, 10/ pacTBOPEHHOI0
BellecTBa B pacTBope) M oOwemHas. [ons BeIXOAa NPOAYKTA peakUWd OT
TEOPETUYECKH BO3MOIKHOTO.

JdeMoHeTpanuu, NVboreib RPHATBITIMRRGKON MO XIopHAa HaTpHi.
Mogenu KpHCTAIMYECKUX PEHICTOK «CyXOro JbAay (Miu uoaa), aimasa, rpadura
(unu xBapua). Mozens mMosexyssl JHK. O6pasisl njaacTMace U U3ACIANS U3 HUX.
OGpasiel BOJIOKOH W uememus w3 Wik, OOpeRBE HEQPIRHHARLIKIK TOJTHMEPOB
(cepa miacTHYecKkas, KBapl, OKCHA A&JIOMHHHS, NPUPOAHBIC ATIOMOCHIMKATHI).
Mogens monspHoro oOwema razoB. OOpasusl HakunW B dvaliHMke W TpyOax
IIEHTPAIBHOTO OTOMICHHS, JKECTKOCTH BOABI H CIOCODH €€ YCTPAHSHHS,

JlaGopaTopHbie onbiThl, 2. Onpele/ieHHE TUIIA KPUCTAINYECKOH peleTKy
BELIECTBA M onHMcaHue ero c¢BoicTs. 3. O3HAKOMICHHE ¢ KOJICKUMEH MONUMEPOB;
MJaCTMACC W BOJIOKOH M M3Aeiusl M3 HHMX. 4. UcnbiTaHWe BOABI HA JKECTKOCTS,
Ycrpanenne xecTKOCTH BOAI 5. O3HaKOMJIGHHE ¢ MHHEPaJBHBIMH BOJAMH. 6.
O3HakoMJIEHHE € AUCHIEPCHBIMH CHCTEMaMH.

ITpakTHyeckas paGora Nel. «Ilonyyenue, pacrno3HaBaHHE U coﬁnpaHHe TazoB».

IpaxkTHyeckas paGora N2, «(Ramenie MOMEPINCHTATSHEN 33839 M0
ONpeIe/ICHHIO MJIACTMACC H BOJIOKOHY.

Kontpo/anHasi pafora Ne2. «ArperarHbie COCTOAHNSA BOIIRCTR)

Tema 3. XuMHuYeCKHe peakUHH

Peakuuu, uaymme Oe3 HM3MEHEHHMS COCTaBa BEILECTB, AJUIOTPONHS H
aJJIOTPONHBIC BUAOM3MEHeHMs, [TpUUMHEI aJJIOTPONIMU Ha pUMepe MoandUKaLnii
Kuciaopoaa, yrinepoaa u ¢dochopa. O30H, ero 6uonorndeckas ponb, Usomepsl H
U30MEpHs,




Peakuuu, uaymye ¢ ESVOECHMAMET COCIABA BIURLIBH. Peakuuu
COCAMHEHHUS, pAa3/IOKEHHs, 3aMElieHHs H OOMeHa B HEOpPraHHYecKoH u
opraHu4eckodi xuMuu. Peakuuu 5K30= M 9HA0TepMHUueckue. TemioBoi 3dbdext
XUMHUYECKOH peakiud ¥ TepMOXHMMHYECKHE YpaBHEHHS. PeakiMd ropeHHs, Kak
YaCTHBIN c1yual 3K30TepPMHUECKUX peaKIuil.

Ckopocts XuMHUYecKOM peakuud. CkOpocTe XHMHYECKOH peakuu.
3aBHCHMMOCTE CKOPOCTH XHUMHUYECKOH peakuud OT MPUPOIsl PeardpyroLux
BEILECTB, KOHLIEHTpaLHH, TeMMepaTypsl, IoWaan TNOBEPXHOCTH
CONPHKOCHOBEHHUSA M Karajau3aropa. Peakuuu romo- u rereporenssie. Ilonarue o
Karanuse M Katajusaropax. DepMeHTHI Kak OHOJIOTHYECKHE KATa/IM3aTophl,
0COOEHHOCTH MX (PYHKLHOHHPOBAHHS,

OOparumocte XuMUuYeCKMX peakuuit, HeoOpatumele u  oOpaTHMBIC
XUMHUYECKHEe peakuuH. COCTOSHHE XMMHYECKOrO paBHOBECHA Ui OOpaTuMbIX
XUMUYECKHX peaKuuil, Crnocolmi COMOIICHNA XEWHNRUKQIO NHBHBIUIB Ha
npumepe cHHTe3a amMuaka. IloHaTHe 00 OCHOBHBIX HAYYHBIX NPHHLUIAX
MPOU3BOJICTBA HA MPUMEPE CHHTE3a AMMHAKA HITH CEPHOM KHCHOTH.

Pojie BO/BI B XuMBMRCKQI [peaipm. Honnmmme prassagpsr. PacTBOpUMOCTh
M KnaccHpUKaUMs  BOWISCTB MO  IQWY  I[SHMAKY.  PacTBOPUMBIE,
MaJIopacTBOPHMBIE H HEPACTBOPHMBIC BELICCTBA.

ONeKTpOMUTEL M HEMICKTPOJIUTHI, DNEKTPOJMTHYECKAs JMCCOLHALHA,
KHCI0TBI, OCHOBaHMS M COJIM C TOYKH 3PEHUS TEOPHUH 3JIEKTPOJHMTHYECKOI
JAUCCOLHALIHH,

XuMHUECKHE CBOMCTBA BOMABI;, B3aUMOACHCTBHE C METa/l/IaMU, OCHOBHBIMHU M
KHCIOTHBIMH OKCHAAMH, pasiokeHHe M o0pa3’oBaHHe KPHCTA/IOTHIPATOB.
Peakuuu ruaparaldy B OpraHM4ecKoi XuMHH.

I'Maponn3 OpraHMYeCKUX W HeopraHWdeckux coeauHeHuit. HeoOGpartumsiii
ruapoan3, OOpamusIE THPOmIS COTISH.

I'maponu3 OpraHWYeCKUX COSAMHEHHWN W €ro MpakTUYECKOE 3HAYEHHWE JUIs
NOJIy4eHUs TMIPOJIU3HOTO CHMPTAa M MbuUIa, BHojorMyeckas pojib ruapoin3a B
MaCTHYECKOM U SHEPreTHUECKOM OOMEHE BEIIECTB H YHEPTHH B KIETKE.

OKHCITNTENIBHO-BOCCTAHOBUTEIbHBIE  peakuud, CTeneHs  OKHC/ICHUA,
OmnpezeneHne creneHd OKHCAeHMs 1o ¢opmyne coeauHeHus. Ilonstue o6
OKHCJIUTE/IbHO-BOCCTAHOBHTE/IBHEIX peakuusiX. OKHCIeHHE M BOCCTAHOBJICHHE,
OKHC/THTE/Tb H BOCCTAHOBHTE]TH.

OneKTponu3, DNEKTPOJIH3 KaK OKUCIUTEIbHO=-BOCCTAHOBUTENBHBIN ITPOLECE.
ONeKTPOJIU3 PacrIaBOB U PACTBOPOB Ha NMpUMepe Xnopuaa HaTpus. [IpakTHyeckoe
MNPHMEHEHHE JJICKTPO/IH3a. IECKTPOTHTHYECKOE OMYHCHHE QUTMOMMIHIHA.

JdemoHcTpauuu, Mbogam oy - onaraia ni us®years. [Ipumepsl
HeoOpaTUMBIX peakuuif, MAymux ¢ o0pa3oBaHMEM OcCajKa, Trasa HWIH BOJBL
BsaumopelicTere auThs M Hatpus ¢ Boaoi. Ilonydyenne oxcuaa docdopa (V) u
pacTBOPEHHE €ro B BOAE; HCIBITAHKWE NOJYYEHHOTO pacTBOpa JakMycoM. O6pasiisl
KpUCTa/IoruaApaToB. McneiTaHKe pacTBOPOB SJICKTPONUTOB M HEJICKTPOAUTOB Ha
npeaMer auccounannu. I'naponn3 kapOOHATOB LIEJOYHBIX METAIOB U HUTPATOB
unHka nmaucsiesuand!l). (Mpocidjomeionme 1MIRAe HATBACOTREOBUTSHO BRI TLHEIE



peakiuy; B3aMMOJEHCTBHE LIMHKA C COJASHOM KHCIOTOH M Kejae3a ¢ pacTBOPOM
cynbhara meau (11). Mozaess 31eKTpoTH3HON BaHHEI IS OTYYEHHS aIIOMUHUS,

JlaGopaTopuble onbIThl, 7. Peakiys 3aMeLICHUs MEH XKeJIe30M B pacTBOpe
MeaHOro Kynopoca. 8, Peakuuu, uaymue ¢ o0pa3zoBaHHEM OCaKa, raza ¥ BOAbl, 9.
[TonydeHue KUCIOPOAa pasioKEHUEM MEPOKCHIA BOAOPOJa C MOMOLILI OKCHAA
mapranua (IV) um karanmasel ceiporo Kaprodens. 10, Ilonydenue Bomopoza
B3aMMOACHCTBHEM KHCIOTHI C uHKoM. 11. Pasnu4Hbie ciiydan ruApoIn3a coneil.

Kontpoannas paGora Ne3 no reme: «XHMMHYECCKHE peaKLm»)

Tema 4. BewecrBa 4 ux cBolicTBa

BzauMoaciicTBHE METaNIOB ¢ HeweTanmamm  (xmopow, poli "
KUCIIOPOAOM), B3aumoaelicTBHe LIENOYHBIX M IIEJOYHO3EMENIBHBIX METAIOB €
BOJOM. DJIEKTPOXMMHYECKUN pAd HanpskeHuWid MetauioB. BsaumosneiicTeue
METAJZIOB C PacTBOpPaMU KHUCIOT U cosieil. AmomuHoTepMmus, Bsaumoneiicreue
HaTpHUs € ITAHOJIOM U PEeHONIOM,

Koppo3us MertainoB. [loHATHE O XHMHYECKOH M SIEKTPOXHMHYECKOMH
KOppo3uu MeTa10B, CHocobs 3alHmsl METANIOB OT KOPPOSHH.

Hemerannsl, CpaBHUTeNbHAas XapaKTePUCTHUKA TajlOTEHOB Kak HauOosee
TUNHWYHBIX [IpeACTaBUTENCH HeMeTala0B. OKUCIUTENBHBIE CBOACTBA HEMETA/LIOB
(B3aumMogelicTBEe ¢ MeTa/ulaMM W BOAOpPoJOM). BoccraHoBHTENBHEIE CBOHCTBA
HEMETa/I0B (B3auMozelicTBHe ¢ 00s1ee IEKTPOOTPULIATE/IBHBIMU HEMETA/NIaMH U
CJIO)KHBIMH BEILECTBAMU=0KUCIIUTEIAMH).

Kucnotel HeopraHumueckHe M opraHudeckue, Knaccnbukamusi KHCIOT,
XuMHYEeCKHE CBOMCTBAa KHCJIOT; B3aMMOJAEHCTBHE C MeTa/llaMH, OKCHAAMH
METAJIJIOB, THAPOKCHAAMH  METaZIOB,  COJNAMH, COUpraMM  (peakuus
srepuukanun). OcoOble CBONCTBa a30THOM W KOHLIEHTPUPOBAHHON CepHOM
KHUCIIOTHI,

OcHOoBaHMsT  HeopraHuveckHe W opraHudeckue. OCHOBaHMf, HX
knaccuukauus, XHMHYECKHE CBOMCTBA OCHOBaHMI: B3aUMOJCHCTBHE C
KHCJIOTaMH, KHCJIOTHBIMU OKCHAaMH M CONAMHU. Pa3fioKEeHHE HEpacTBOPUMBIX
OCHOBaHUH,

Comu, Knaccudukanms coneii; cpeiHre, KUC/IbIE U OCHOBHbIE, XMMHYECKHE
CBOICTBA COJICH: B3aUMOACHCTBHE ¢ KECHQTANE, WSOV, MWEIRINENE |
consaimu, IlpeacraBurenn coje M uX 3Ha4eHHE. XJOpHA HaATpus, KapOoHar
Kayipuus, GocdaT Kanpuus (CpeaHUE COMH); HAPOKAPOOHATHI HATPUS H aMMOHHS
(kucasle conu); rugpokcokapOonar meau () - Manaxur (OCHOBHas COMB).

KauecTBeHHBIE peakuuMu Ha XIOpWL, CyoBdiars, m KapOoHaT-aHHOHBHI,
KaTHOH aMMOHHUS, KATHOHB jkee3a (1) m ().

['eHeTHYeCKas CBA3b MEXAY KIacCaMM HEOPraHWMYECKHX M OPraHU4eCKUX
coeauHeHUH, [IOHATHE O TEHETHYECKOW CBA3M M TIEHETHMYECKHUX psAaax.
Ienernueckuii psag Meramna, TeHetndeckuit pag Hemeramna, OcoGeHHOCTH
TEHETHYECKOro pszia B OpraHNYeCKO# XUMHH,

JdeMoncTpauuu, Kidansexussa odppasions mearamioes. Topamne Mardus o
aIOMMHHS B KHCIOpoje. B3anMmoaeicTBHE ILETOYHO3EMENIBHBIX METAJIOB ¢
BOJMOH. B3aummopaelicTBUEe LHMHKA C YKCYCHON KHUCIOTOH, AJIFIOMHMHOTEPMHS.
B3auMoeicTBHE MRS CCKRUHEERIPRPBEAHAD A 3QIBICHD K1 QIeNoH 0 0 WK1 st



oOpasuoB HemerannoB. KOMIeKUUSs NPUPOAHBIX OPraHUYECKHX  KHC/IOT.
Pasbamnienue  KOHLEHTpUpOBaHHON  cepHolf  kucmoTel.  B3auMojelicTsue
KOHIEHTPHPOBAHHON CepHOM KHCOTEI € caxapoM, He/TII030H H Measio.
OGpasuel MNPUPOAHBIX MHHEPANIOB, COAEPIKALIMX XjIOpUA HaTpus, KapOoHat
Kasieius, Qochar kameuus W ruapokcokapOoHat menu (I1). Tamenue comsl
yKCycoM. KadecTBeHHBIC peakiliy Ha KaTHOHS i QO

JlaGopaTopHbie onbiThl, 12. HcnsitaHHe pacTBOPOB KHCJIOT, OCHOBAHUH H
cone#t wuHaukaropamu. 13, Bsaumopelictsue consHOM KHCAOTBI M pacTBOpa
YKCYCHOH KHCIOTEI ¢ MeTaiamu. 14. BsaumoaelcTBHE CONMAHOH KHCIOTH H
pacTBOpa YKCYCHON KHCIIOTBI ¢ OCHOBaHMAMH. 15. BsammopeiicteHe CONAHOM
KUCJIOTBI M PAacTBOpa YKCYCHON KUCAOTHI ¢ cojiamu, 16. Tlonydenue u csolicTea
HEPacTBOPUMBIX OCHOBaHHH, 17, O3HAKOMIICHHE C KOVICKLIMAMH: a) METaLI0B; 0)
HEMETAJIOB, B) KHCJIOT, ') OCHOBaHHH; A) MHHEPAIOB H OHOMOrHYECKHX
MaTEPHaJI0B, COAEPKALIUX HEKOTOPHIE COJH.

IIpakTHyeckas padora N3, «Paummme
ONPEJIE/ICHUIO CBOHCTB KHCOTY.

Kontpoabnas paGora Ned. «MtoroBas KOHTpOlIbHas padoTa.




KanengapHo-temaTnueckoe mianuposanue. 11 kiace

Tema ypoka. Tun ypoka.

JlaTta
MPOBEACHUS

OCHOBHBIE CBEICHHS O CTPOeHHH atoMa. KoMOMHMpOBaHHBIH

N|[=

OnextpoHHas 000/10uKka, QrofeHHOCH CPORHHFH BTSN a0 TOPOXORIHBERX YHCSMETOBE,
KomOnHMpOBaHHBIH,

w

Ilepuognueckuii 3akoH u mepuoandeckas cucrema JIH. Miomensosa. [ipossposmes pabona N1

«Ilepuognueckas cucrema Menaeneesa JI.W.». KoMOnanpOBaHmbIii.

HonHas xumuaeckas CBa3b. KOMOUHHPOBAHHBIIA,

KoBaneHTHas xuMHu4eckas cBa3b. KoMOMHMpPOBaHHBIH.

Merannuueckas cBa3b. KoMOMHHpOBaHHBII,

Boaopoasas ¢Bsa3b. Equnas npupoa xumudecknx ceazeii. KoMOHHHPOBaHHBIN.

Konrpoasnas pabora Nel «Ctpoenue atroma. Buasl ceazmy.

TTonumepsl OpraHU4YeCKHE H Heopranuieckue. KoMOMHHpOBaHHBIN.

ITonMMephl OpraHuYeCcKHe H Heopranadeckue. KoMOMHHpOBaHHBIN.

I"a3000pa3Hblie BemecTBa. KOMOMHHPOBaHHBIHIO

IMpakruueckas padora Nel «ITonydeHue, pacrio3HaBaHUE H COOHpPAHHUE TA30B).

XKunxue BemecrBa. KoMOMHMpPOBaHHBIN.

E@ﬁ:gmm\l@mh

Teepaele  BemectBa. IIpoBepounas pabora No2  «ArperaTHle  COCTOSIHHSL  BEILICCTBM.
KomOnHMpOBaHHBIH,

JlucnepcHble cUCTEMBI M pacTBopbl. KoOMOMHHPOBAMHBIN.

Cocras BemectBa. CMecH. KoMOHHMPOBaHHBIH.

3/5|&

IIpakTHyeckass padora Ne2 «PemeHne S>KCICPUMEHTANBHBIX 3a7a4 M0 ONPEACIICHHUIO IUIacTMacC U
BOJIOKOH).,

KoHnTpoabnas paGora Ne2 no Teme: «ArperaTHele COCTOSHHS BEIIECTB)

19

IToHsATHE ©0 XHMHYecKol peakuuu. Peakuuu, wuaymmMe O€3 H3MEHEHHS COCTABA BEUIECTB.




KoMOMHHPOBAHHBIH.

20 | Knaccupukaums XUMHUYECKHMX PEAKLMil, MPOTEKAlOIMX C M3MEHEHMEM COCTaBa  BELIECTB.
KoMOMHMPOBaAHHBIH.

21 CKOpOoCTh XUMHUECKOH peakiui. KOMOMHUPOBAHHBIH.

22 OOpaTHMOCTh XMMHYECKUX peakifii. XMMHUYECKOE PABHOBECHE, YCIIOBHS €TI0 CMEIIICHHS.
ITposepounas pabora Ne3 « CKOpOCTh XMMHYECKMX peakiiviiy. KoMOWHUPOBaHHBIN.

23 Ponb BOABI B XMMHYECKUX Peakiusax. Teopus dMEeKTPOMTHUECKON aucconmaryi. KoMOMHUPOBAHHEIH.

24 | I'mpponu3. KoMOMHUPOBAHHBILIA.

25 OKHCIIUTEBbHO-BOCCTAHOBUTEIbHBIC PEAKIIMK. DNEKTPOIM3. KOMOUHUPOBAHHBINA.

26 Kountpoasnasi padora Ne3 o teme: «Xumuueckue peakuuny KoMOMHUPOBaHHBIA.

27 | Metanabsl. KoMOMHAPOBAHHBIH.

28 | Hemeramnsl. KoMOMHMpPOBaHHBIM.

29 Oxcuabl Kucnotsl. [poepounas padora Ned «Mertamibl. HemeTtanbl.». KoMOMHUPOBaHHBIIA.

30 | IHpakrnueckas padora Ned «PeuieHue SKCHOEPUMEHTAIBHBIX 3a4a4 MO ONPEACICHUI) CBOMCTB
KHCJIOT.

31 OcHoBaHusl. KOMOMHUPOBAHHBIH.

32 Conu. KoMOMHHPOBaHHBIIA.

33 KonTtpoasnas padora Ned no teme: «Mrtorosas 3a 11 kmacey.

34 ['eHeTHueckass  CBsi3b  MEXKIAY  KJIacCaMM  HEOPraHMYECKMX M OPraHMYeCKUX  BELICCTB.

KomMOMHMpOBaHHBIH.
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